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Pedepar:

1. Y po60Ti po3KpuTO CcyclinpHO-reorpadiyHi 3acagy ypboreoCuCTEMHOI0 aHali3y yepe3 TpUBUMipHe
MO/JIETIIOBAaHHS MiCBKOTO CEPEIOBUILA, 30KpeMa, CPOPMOBAHO MOHATTEBO-TEPMIHOJIOTIYHMI arapaT MiCbKOTo
CyCIiJIbHO-TeorpadiyHOro HOCiIPKeHHS, SKUI pO3KPUBA€ CYyTHICTh IIOHSTh «ypOOCUCTEMA», «yPOOEKOCUCTEMAY,
«coljoreocucrema», «<ypboreocucremas. OKpeMo pO3KpUTO NPUHLIUIMN OOPOOKM Ta aHaJi3y JaHUX JIiapHOi 31OMKHU
17151 TPUBUMIPHOTO MOJEJIIOBAaHHS MiCBKOTO CEPELOBUIIA TA 3aCTOCYBAHHS Y Pi3HUX MiCbKUX JOCIIKEHHSIX.
O6rpyHTOBaHO METOAMKY BIIPOBA/IKEHHS yPOOreoCHCTEeMHOTO aHali3y pi3HOPAHIOBUX MiCT. JIJ15 TO3HAaYeHHS
TEPUTOPiaIbHO JIOKaIi30BaHUX YPOOT€OCUCTEMHUX BJIACTUBOCTEN Y MiCBKOMY ITPOCTOPi BU3BHAUEHO KaTEropilo
ypbaHiCTMYHOI reocuTyallii Ta 0XapakKTepHU30BaHO ii KJII0YOBi BJaCTUBOCTL. OGIPYHTOBAHO 3acajy Ta IepPeyMOBU 10
peasnizanii npoekty «lJudpoBe MiCTO», IK KII0YOBOI CKJIa0BOi KOHLENii «Po3ymHe MiCTO» Y ii reOonpoCTOpOBi

nepcrexkTusi. [IpencrapieHo opuriHaabHy METOAMKY 0 II0OYI0BU MOjieli MdPOBOro Micta Ha mnifgcTaBi 06podKu



sigapHux ganux. [IpoBeneHo yp6oreocuCcTeMHMIA aHali3 Pi3HOPAHIOBUX MICT Ha MifiCTaBi iX TPUBUMIpPHOTO
MOJIE€JIIOBaHHS 3 BUKOpUCTaHHAM ['IC-iHCTpyMeHTIB Ta 3 peasnisallielo TeMaTUYHUX CLieHapiiB KopucTyBava. Ha
nifcTaBi TPMBUMIPHOI Bidyasisalii 3a6yj0BM BUOKPEMJIEHO Ta 0XapaKTepHU30BaHO Pi3HOPAHIOBI IaTEPHU MiCbKO]
3a0y[10BU. BUK/IaleHO METOMKY TPOCTOPOBOI OL[iHKY YACEIbHOCTI HACEJIEHHS, KA M0JIra€ y NpoNnopLiitHOMY
PO3IIOZiI YNCEeTBHOCTI IePENMCHOTO HACEeJIEHHS I10 KUTJIOBUX OYyIiBIsSX MicTa B 3aJ1€)KHOCTI Bif ix miiomi Ta
00’'eMy, 1110 BUOKPEMJIIOIOTHCS 3 TaHUX JIilapHOi 31I0MKU. 3a pe3yJibTaTaMU OLIiHKYM BUJIiJIEHO 7 KJlaciB OyJiBesib Ta
IIPOaHali30BaHO OCOOJIMBOCTI iX IPOCTOPOBOrO PO3NOLily. BUKIageHo MeTOAUKY OLiHKY €HEPTrOCIOXKUBAHHS
OyAiBesb 32 JAaHUMU JiIapHOi 3IOMKH, 5IKa MOJISITa€ y OOYNCIIEHH]I TOKa3HUKA KOPUCHOI Mo O6y1iBesb 3a JaHUMU
PO iX BUCOTY ¥ KiJIbKiCTb [TOBEPXiB, Ta BU3HAYEHH] 32 [IUM [TOKa3HUKOM OYiKyBaHOT'O 3HAYEHHS
€HeprocrnoxxuBaHHs. Ha nifcTaBi BUKOHaHOI OI[iHKY BU3HAUY€HO OCHOBHi (hakTOpH, 110 BIIJIUBAIOTh HA PiBEHb
€HEProCIOXUBaHH OyziBesb. PO3KpUTOo NiBchepryHnil MiAxin A0 aHaJi3y Ta OLiHKA BULHUMOCTI y MiCBKOMY
cepenosulli. [Tigxin nossrae y o6uncieHHi 06'eMy BUAUMOrO IPOCTOPY 3 IEBHOI TOUYKU CIIOCTEPESKEHHS Y
3MOJZ€JIbOBAHOMY 34 JIiJapHVMU JAHUMU MiCbKOMY CepefoBuIi. 3a MIPEeICTaBIEHO METOINKOI0 BUKOHAHO aHaJIi3
BUIMMOCTI JIJI51 Pi3HUX YPOAHICTUYHMX reocuTyalil. O6rpyHTOBAHO aKTyaJIbHICTh BIIPOBA)KEHHS
yp6oreocrCcTeMHOTO aHali3y 10 NOCTiIKeHHS TepUTOpii M. XapKoBa 3a HaBeJJeHUMH Y pOOOTi METOIMKaMU Ta
IIPUKJIATHMMY acriekTamy. HaykoBa HOBH3HA OZlep>KaHUX Pe3yJIbTaTiB I10JIIra€e B TOMY, 110 B IUCEPTaLilHii poOoTi:
BIleplIe: - 3/ifiCHEHE BIIPOBA/I>)KEHHS ypPOOTreO0CHCTEMHOTO MiTX0Ay 10 BUOPKPEMJIEHHS I aHali3y pisHUX
PerioHasIbHUX i JIOKAJIbHUX CETMEHTIB I7106aJIbHOTO yYPOaHi30BaHOTO IPOCTOPY; — IPOBEIEHO KOMILJIEKCHE
IOCJIiIPKEHHS YPOOTreOCUCTEM Yepe3 TPUBUMIpHE MOJIE/IIOBAHHS MiCBKOTO CEPELOBUIIA PI3HOPAHTOBUX MICT; —
BIIPOBA/’)KEHO reOCUTYAL[iHUI MifXif, 10 AOCIiIPKEHHS ypOOreocucTeM, 30KpeMa PO3KPUTO ¥ OOIPYHTOBaHO
KaTeropito ypbaHiCTUYHOI reocutyaliii; — po3pobseHo METOLUKY 17151 106yn0BU 3D-cyTHOCTI «ludpose MicTo» Ha
nifcTasi 0OpOOKU JilapHUX JAaHUX Ta Bisyasisaliii ii pedynbTaTiB y Be6-I'IC cepenoBui; BHIOCKOHaJNIEHO: ~
[IOHSTTEBO-TEPMIHOJIOTIYHUI arlapaT ypoOreoCUCTEMHOrO aHasli3y 1 LOCIIIpKeHHS Ha MifiCTaBi JaHUX
IVCTaHLIMHOrO 30HIYBaHHSI, 30KpeMa YTOYHEHO IOHSTTS eKCTePHAJIbHOI Ta iHTEepHAJIbHOI yPOOTeOCUCTEM, a TAaKOXK
3MICT aHaITUYHOI PYHKIiOHANBHOCTI MiCBKOTO JUCTAHLIMHOTO 30HyBaHHS; — METOJUKY YPOOTreOCUCTEMHOTO
aHaJsi3y MiCbKOTO Cepe/IoBHILA 32 PAaXyHOK BUOKPEMJIEHHS yPOOT€OCUCTEMHHUX BIACTUBOCTEN MICT, SIKi MOXKYThb
OyTu BUSIBJIEH] sivlle yepe3 TPMBUMipHE MOJeJII0BaHHS MiCbKoi 3a6yZi0BY; — PYHKLIIOHAJIbHI NIPOLIeypy aHaJIi3y
JlifapHUX JAHUX 3 METOI0 BUOKPEMJIEHHS BUCOKOIIOJIIrOHAJIbHUX Ta HU3bKOIOJIrOHAJILHUX MOJieiel OyAiBesb; —
METOJIMKY OLIiHKM YMCEJIbHOCTI HaceseHHs B 3a0yL0Bax Ta OLIiHKY €HEPrOCIIOKUBAHHS 320Y0B 32 paxyHOK
BHMKOPHCTaHHS reoMeTpru4Hoi indopmatii mpo 6yzisii, OTpUMaHOi 3 [aHUX JIifapHOi 31IOMKHY; — MiTXO4H 10 aHAi3y
BUJIMIMOCTI Yy MiCbKOMY CEPeJI0BUIL 32 paXyHOK BBEJ€HHSI KOHLIeNii niBcpepu BUAMMOCTI; OTpUMay NoAanbuIni
PO3BUTOK: — YpOAHICTUYHI JOCIIKEHHS 3 BAKOPUCTAHHSIM JJAHUX MiCBKOTO AMCTAHLiTHOTO 30HAYBaHHS, 30KpEMa
MOBITPSHOI JIiTapHOI 3IOMKH; — PO3MEXYBaHHS (PYHKILIOHAJIbHUX 30H PiI3HOPAHTOBMX MICT LIJISIXOM BUOKPEMJIEHHSI
naTepHiB 3a0y10BY TaKWX 30H; — 3aX01 100 IPAKTUYHOrO 3aCTOCYBaHHS Teopii ypboreocucrem yepes ['1C-
MOJ€JIIOBAaHHS MiCbKOTO CEPEOBUIIA; — 3aCTOCYBAaHHS JAHUX JIiJaPHOi 3IOMKU 3 METOIO BiZICTEXXEHHS Ta OLiIHKU
MiJliTapHOrO iIMITaKTy Ha MiCbKY 3a0yZ10BY. TeOpeTUYHEe Ta IPaKTUYHE 3HAYEHHS OJIEP>KaHUX Pe3yJIbTaTiB MOJIATaE Y
YTOYHEHHI [IOHSITTEBO-TEPMiHOJIOTIYHOrO ariapaTy Ta NoriaubJeHHi ypooreoCUCTEMHOTO MiIXONY 10 AOCIIKEHHS

ypboreocuctem yepes I'IC-Mopen0BaHHs Ta aHaJli3 MiCbKOTO CepeloBUIIA Ha MifiCTaBi JaHUX JIiiapHOi 3IOMKU.

2. The thesis reveals the socio-geographical foundations of urbogeosystem analysis through three-dimensional
modeling of the urban environment, in particular, formed the conceptual and terminological apparatus of urban
socio-geographical research, which reveals the essence of "urban system", "urban ecosystem", "socio-geosystem",
"urban geosystem". The principles of processing and analyzing LiDAR data for three-dimensional modeling of the
urban environment and its application in various urban studies are also revealed. The methodology for
implementing the urbogeosystem analysis of cities of various ranks is substantiated. To refer geographically
localized urban geosystem properties in urban space, the category of urban geosituation is defined and its key
properties are characterized. The principles and prerequisites for the implementation of the Digital City project as
a key component of the Smart City concept in its geospatial perspective are substantiated. The thesis presents an

original methodology for building a Digital City model based on the LiDAR data processing. An urbogeosystem



analysis of the cities of various ranks is conducted on the basis of their three-dimensional modeling using GIS tools
and with the implementation of thematic use cases. Based on the three-dimensional visualization of buildings,
different patterns of urban development are identified and characterized. The thesis describes the methodology of
spatial population estimation which consists in the proportional distribution of the census population among
residential urban buildings, depending on their area and volume, which are extracted from the LiDAR data. Based
on the estimation results, 7 classes of buildings and their spatial distribution was analyzed. The thesis describes the
methodology for estimating the buildings' energy consumption based on LiDAR data, which consists in calculating
the usable area of buildings based on their height and number of floors, and determining the expected value of
energy consumption based on this indicator. Based on the estimation, the main factors affecting the level of
building energy consumption were identified. The hemispherical approach to the analysis and estimation of
visibility in the urban environment is presented. The approach consists in calculating the volume of visible space
from a certain observation point in the urban environment modeled by LiDAR data. The presented methodology is
used to visibility analysis for different urban geosituations. The relevance of introducing urbogeosystem analysis to
the study of the Kharkiv city territory using the methods and applied aspects presented in the research is
substantiated. The scientific novelty of the obtained results is that in the thesis: for the first time: - the
urbogeosystem approach to identifying and analyzing various regional and local segments of the global urbanized
space was implemented; - a comprehensive study of urbogeosystems was performed through three-dimensional
modeling of the urban environment of differently ranked cities; - the geosituational approach to the study of
urbogeosystems was introduced, in particular, the category of urban geosituation was revealed and substantiated.
- methods for building the Digital City 3D entity based on LiDAR data processing and visualization of its results in a
web GIS environment was developed; improved: — the conceptual and terminological apparatus of urbogeosystem
analysis and research based on remote sensing data, in particular, the concepts of external and internal
urbogeosystems, as well as the content of the analytical functionality of urban remote sensing are clarified; -
methods of urbogeosystem analysis of the urban environment by identifying the urbogeosystem properties of
cities that can only be revealed through three-dimensional modeling of urban development; - functional
procedures of LiDAR data analyzing in order to extract high-polygonal and low-polygonal building models; -
methods of building population estimation and building energy consumption estimation by using geometric
information about buildings obtained from LiDAR data; — approaches to the visibility analysis in the urban
environment by introducing the visibility hemisphere concept; received further development: - urban studies
based on urban remote sensing data, in particular, airborne LiDAR surveys; - delimitation of functional zones of
variously ranked cities by identifying development patterns of such zones; - measures for the practical application
of the urbogeosystems theory through GIS modeling of the urban environment; - application of LiDAR data to
track and assess the military impact on urban buildings. The theoretical and practical significance of the obtained
results is to clarify the conceptual and terminological apparatus and deepen the urbogeosystem approach to the
study of urbogeosystems through GIS modeling and analysis of the urban environment based on LiDAR data.
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VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. CiTnimynmin Onexkcangp OnekcinoBuy

2. Oleksandr Svitlychnyi

KBasigikamis: x. reorp. 1., npocecop, 11.00.11

ImenTudikarop ORCID ID: 0000-0002-1111-2978

JoparkoBa iHdpopmamist:

IIoBHe HaﬁMeHyBaHHﬂ IOpI/I,uH‘IHOi 0COOM: OpechKUil HalliOHAIBHUIA yHiBepcurTeT imeHi L. I. MeynukoBa
Kopg 3a € IPIIOY: 02071091

Micue3Haxoa KeHHS: By [IBopsHChbKa, 6y7. 2, Oneca, 65082, Ykpaina

dopma BIaCHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:

1. 'matymenko Bonogumup BosmogyuMuposuy



2. Volodymyr Hnatushenko

KBasigikamis: 1. 1. u., npodecop, 05.01.01
InenTudikarop ORCID ID: 0000-0003-3140-3788
JoparkoBa iHdopmamist:

IloBHE HalIMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHuil yHiBepcuteT "JIHInmpoBchka

MOJIiTexHika"

Kopg 3a €IPIIOY: 02070743

MicueSHaxo,q)KeHHﬂ: npocnekt JImutpa SIBopHULpKOTrO, 6y 1. 19, IHinpo, [JHinposcbkuil p-H., 49005, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. MakcuMeHnko Hapig BacuiBHa

2. Nadiya Maksymenko

KBasidikamis: n. reorp. n., npodecop, 11.00.11

ImenTudikarop ORCID ID: 0000-0002-7921-9990

JoparkoBa iHdpopmamist:

IloBHe HaﬁMeHyBaHHH IOPUIUYHOL 0COOM: XapkiBchbKuil HallioHAIbHYI YHiBepcuTeT iMeni B. H. Kapasina
Kopg 3a €IPIIOY: 02071205

Micue3HaxoaKeHH: maiinan CBo6ou, Oyz. 4, XapkiB, XapkiBcbkuil p-H., 61022, Vkpaina

dopma BiracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpi3Buie Im'sa ITo-6aTbKOBI:
1. Kimtouko JIrogmuia BacuniBHa

2. Liudmyla Kliuchko

KBasigikamis: k. reorp. u., gou,, 11.00.02

InenTudgikarop ORCID ID: 0000-0001-6937-3364

JoparkoBa indopmamnist:

IloBHe HaﬁMeHyBaHHﬂ IOPUIUYHOL 0CO0H: XapKiBCbKuil HallioHaMbHUT yHiBepcUTeT imeni B. H. Kapasina
Kopg 3a €IPIIOY: 02071205

Micue3HaxoaKeHH: maiinan CBo6oy, Oyz. 4, XapkiB, XapkiBcbkuil p-H., 61022, Vkpaina

dopma ByacHOCTI: [lepxkasna



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi

Bnacwue IpizBume Im's [1o-6aTbKOBI Cerina Karepuna IOpiiBHa
rOJIOBH pagu

Biacue IpizBume Im's I1o-6aThKOBI Cerina Karepuna OpiisHa
rOJIOBYIOYOTO Ha 3acCiiaHHi

BiagmoBizasibHUM 32 MiATOTOBKY [eBuenko AHzpiit OnekcaHapoBUY

00JIiKOBUX JOKYMEHTIB

Peectpartop YkpIHTEI

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




