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IIPOCTOPOBUX CUCTEM B IPOEKTAax OYIiBHULITBA

2. Methodological foundations of the formation of a unified information environment for the automation of object-
spatial systems in construction projects

Pedepar:

1. Inceprariist Ha 3M06YTTSI HAYKOBOTO CTYIEHS JOKTOPa TEXHIYHMX HAyK 3a crenianbHicTio 05.13.06 «IHpopmauiitHi
TEXHOJIOTii» (rayly3b 3HaHb 12 - iHdopmaliiiHi TexHosorii). - KuiBcbkuil HallioHaIbHUH YHiBepCcUTET OYAiBHULITBA i
apxitekrypu, MOH Ykpainu, Kui, 2024. Y guceprauifiHiii po60Ti BUPiLIEHO aKTyaJlbHy TEOPETUKO-METOL0JIOTIUHY
Ta HayKOBO-TIPUKJIAAHY NIpob6seMy (OPMYBaHHS €IMHOro iHPOpMalifHOrO cepeloBuIIa I aHATITUKO-1IU(POBOTO

IIpoCTOpy A5 iHpopmaliiHOro 3a6e3rne4eHHs IPOLECiB TPOCTOPOBOTO MJIaHYBaHHS B IIPOEKTaX OyAiBHUIITBA Ta



PO3BUTKY TEPUTOPIN HA I'PYHTI MiKAUCHUILIIHApHOro nigxony, BIM- ta GIS-TexHosorin. Bniepuie 3 rnosuuin
iHTerpoBaHOro BpaxyBaHHS Cy4aCHUX BUMOT 11dpoBi3allii, TepuTOpiaIbHOTO IJIaHyBaHHS, reoiHdOopMaLifiHOro
KOHTPOJIIHTY Ta Oy[liBeJIbHOTO I€BEJIOIIMEHTY PO3pO6JIEHO METOLOJIOTII0 Ta iHOpMaLiliHy TEXHOJIOTiI0
(dhopMyBaHHS €IMHOrO iH(pOpPMaIiIIHOrO cepeoBuUILA /11 aBTOMATU3allii 06’ €KTHO-ITPOCTOPOBUX CUCTEM 3 METOIO
NOJAJbIIOr0 UM(PPOBOro aAMiHICTPYBaHHS LIMKJIOM IIPOEKTY 3a0y10BM Ta peBitanisauii. CyTTeBo MOJepHiI30BaHO
aHaJIITUYHUY IHCTpyMeHTapill LPOBOro yIpaBiliHHS IPOLIeCaMy TEPUTOPiaIbHOTO IIJIAaHYBaHHS, B IKOMY
CHHEPTiHO [I0€JHAHO IIepeBary cy4acHux KoHuenuin SMART-ynpasninag, SADT-1IpoeKTyBaHHS, CTPYKTYPHOTO Ta
11(POBOTO PEIHXKUHIPUHTY 3 TPOLYKTUBHUMU MOXJIUBOCTSIMUA BIM-TexHoJoriil. 3ab6e3neyeHo afanTariio
iHopmaLiiHUX TEXHOJIOTii B IIPOLIECH peryJitoBaHHs xapakrepucTuk OIIIT BinnoBinHO 10 AUPEKTUBHUX BUMOT i
3aNUTIB [IPOBIAHUX YYaCHUKIB IPOEKTIB 3a0y40BU Ta peBiTaidalii. MeTo0s10riyHi KOMIIOHEHTU 3a6€3I1e4y0Th
LisicHICTb IPUIHATTS pillleHb Ha Pi3HUX OpraHisaliifHux piBHSIX mono po3BUTKy OIIIT sk 06’€KTiB reHepaIbHOrO
IJIAHYBaHHS i BOGHOYAC K 00'€KTiB MiCbKOTO IIPOCTOPY, 11O 0JIa€ HAasBHI HAYKOBO-METOI0JIOTi4HI IPOTUPIvYs,
II0B'sI3aHi 3 OTPEDOIO BpaxyBaHHS CylepewINBUX iHTepeCiB pi3HUX CTEHKX0JepiB OyAiBebHO-iHBECTULIITHOTO
npouecy. Pe3ysipTaTi LOCiIPKEHHS B CyKYITHOCTI GOpMYIOTh popmasizoBaHe iHpopMalliliHe cepefoBUlle
Y3roIpKEHHs reoiH(popMaliiHuX, TonorpapivyHux Ta iHIKX IapaMeTpiB 3i CTPATETiYHUMU NIPIOPUTETAMU
MiCTOOYIyBaHHS Ta TEPUTOPiaJIbHOIO PO3BUTKY. [IpakTH4HA LiHHICTb JOCIIIPKEHHS BUBHAYAETHCSI PO3POOKOIO
CIlelliasi3oBaHUX [IPOrpaMHUX 3aC00iB /11 aBToMaTU3alii GyHKIiOHAIbHUX 33ja4 FeHePaIbHOTO MJIaHyBaHHS i
IiATOTOBKY MIPOEKTIB IJIAHYBAJIbHUX PillIEHb i3 3aCTOCYBAHHSM iIHTErpOBaHOi I1aTGOPMU 0OOPOOKHM IIPOCTOPOBOI,
aTpubYyTUBHOI Ta TOMOJIOri4YHOiI iHpopmalii Ha ocHOBI BIM-opieHTOBaHOrO IPOrpaMHOro KoMIuiekcy. Kino4osi
CJIOBA: KOMITIOTEPHE MOJIEJII0OBaHHS; 00 €KTU ITpocTopoBoro manyBaHHs (OI1I); enune indopMaliiliHe cepenoBulle
inTerpauii inpopmarii; ntupposa inpopmauiiina moaens OINIT; XUTTEBUI LUK OYAiBEIbHOTO IPOEKTY;
inpopmaliiiHe MozIe/II0BaHHS Oy iBesbHAX 00'€KTiB; iH(OpMalliiiHe MOIEI0BaHHS MiCbKOTO CepeJOBULIA,
inrerpauis BIM- ta GIS- texHosoriit; CIM-MeTomosnorist; iudppoBuil IBiTHUK MiChbKUX 00’€KTIB

2. Thesis for a Doctor degree in Technical Sciences in specialty 05.13.06 -information technologies - Kyiv National
University of Construction and Architecture, Ministry of Education and Science of Ukraine, Kyiv, 2024. The thesis
solves the actual theoretical-methodological and scientific-applied problem of forming a single information
environment and analytical-digital space for information support of spatial planning processes in construction
projects and development of territories on the basis of an interdisciplinary approach, BIM and GIS technologies.
For the first time, a methodology and information technology for creating a unified information environment for
automating object-spatial systems has been developed from the positions of integrated consideration of
contemporary requirements of digitalization, territorial planning, geoinformation controlling, and construction
development, aimed at further digital administration of the project cycle for development and revitalization. The
analytical toolkit for digital management of territorial planning processes has been significantly modernized,
synergistically combining the advantages of modern SMART management and SADT design concepts, structural
and digital reengineering with the productive capabilities of BIM technologies. The adaptation of information
technologies in the processes of regulating the characteristics of object-spatial systems according to directive
requirements and requests from leading participants in development and revitalization projects has been ensured.
Methodological components provide integrity in decision-making at various organizational levels concerning the
development of object-spatial systems as objects of general planning and simultaneously as urban space objects,
overcoming existing scientific-methodological contradictions related to the need to consider the conflicting
interests of various stakeholders in the construction-investment process. The research results collectively form a
formalized information environment for coordinating geoinformational, topographical, and other parameters with
strategic priorities of urban development and territorial growth. An innovative interdisciplinary approach in the
formation of the “basic architecture and analytical-digital basis of a single information space” for spatial planning
objects in construction projects is substantiated. The basic architecture of the formation of a single information
space for the object-spatial systems studied in the work is based on a functional-digital collection of sets of data
(“digital cases”). A separate type of data set displays a visualized 12-stage structuring of the “digitally-adapted”
development management cycle of the project tied to the integrated time coordinate of the project cycle (the first



stage - the final stages - “renovation” and “decommissioning”). The integration of BIM and GIS technologies allows
a thorough transition to a new approach to spatial planning of the urban environment. To solve the problem of
developing a unified standard of the CIM methodology, this can use both GIS and BIM standards for its information
content. The practical value lies in the integration of BIM data structures and GIS technologies to develop a unified
CIM standard, which should become the basis of an integrated information platform of common data for modeling
the urban environment. The author's model of the “digital twin of the construction project” is implemented in the
practice of digital administration of construction and revitalization projects. Work-based information technology
and a complex of applied programs gradually and formally automate the functional process of general planning of
the territory for development as a component of the development management cycle. The applied capabilities of
the created methodology and information-analytical complex should expand the capabilities of BIM technologies
in such a way as to ensure a tight digital connection between the spatial characteristics of the spatial planning
object and the digital indicators of the object as a component of the project in the approved geoinformational,
architectural-constructive and project-estimating documentation. The practical value of the research is defined by
the development of specialized software tools for automating functional tasks of general planning and preparing
planning decision projects using an integrated platform for processing spatial, attribute, and topological
information based on a BIM- software complex. Keywords: computer modelling; objects of spatial planning (OSP),
unified information environment integration of spatial information; digital information model of object-spatial
systems; construction project life cycle; information modeling of construction objects; information modeling of the
urban environment, integration of BIM and GIS technologies; CIM methodology; digital twins of city objects.
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1. Bapa6am Mapis CepriiBHa
2. Barabash Mariia

KBasigikamis: 1. 1. n., npodecop, 05.23.01

InenTudikarop ORCHID ID: 0000-0003-2157-521X

JopaTrkoBa inpopmamnist:

IToBHEe HaﬁMeHyBaHHH IOpH,ZII/I‘-IHOi 0CO00M: HaujoHanpHMiT aBialiitHMil yHiBEpCUTET
Kopg 3a €IPIIOY: 01132330

Micue3Haxoo KeHHS: npocrnekt Jllo6omupa I'ysapa, 6yz. 1, Kuis, 03058, Ykpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

InmenTudikarop ROR:

CeKTOop HayKH:. YHiBEPCUTETChHKUIL

BaacHe IlpizBume Im's I10-6aTbKOBI:
1. AnekceeB Muxaino OJseKCaHAPOBUY

2. Mykhailo Alekseyev

KBasigikamis: n.1.1., npodecop, 05.13.07
InenTudikarop ORCHID ID: 0000-0001-8726-7469
JoparkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil TexHiYHMI yHiBepCUTeT "JIHIMPOBCHKA

[1oJliTexHiKa"
Kopg 3a €IPIIOY: 02070743

Micqesﬂaxon)KeHHﬂ: npocnekt JImutpa SIBopHUIEKOTO, 6y1. 19, IHinpo, [JHinpoBcbkuiil p-H., 49005, Ykpaina



dopma BiracHOCTI: JlepxasHa
Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu
InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETChKUI

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Bepennu OsieHa BosogumupisHa

2. Olena V. Verenych
KBasigikamis: n. 1. u., npodecop, 05.13.22
InenTudikarop ORCHID ID: 0000-0003-0972-6361

JoaparkoBa iHpopmanist: https://www.scopus.com/authid /detail.uri?authorld=57189383746;
https:/ /scholar.google.com.ua/citations?hl=uk&user=2fqkftQAAAAJ

IToBHE HafIMeHyBaHHH IOpH,ZIH‘-IHOi 0CO0M: KuiBChKUiT HAI[iOHAIBHUI yHiBepcuTeT Oy[iBHULITBA i

apxiTeKTypu

Kopg 3a €IPIIOY: 02070909

Micue3HaxoaKeHHS: npocnekT [1oBiTpoda0TChKUIA, 6yz. 31, Kuis, 03037, Ykpaina
dopma BiracHOCTI: /lepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBEepCUTETCHKUI

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Bymyesa Haraiga CepriiBHa

2. Nataliia S. Bushuyeva
KBasigikanis: n.1.1., npodecop, 05.13.22
Inentudikarop ORCHID ID: 0000-0002-4969-7879

HoparkoBa iHpopmamist: https://scholar.google.com.ua/citations?hl=uk&user=Q23e0B4AAAAJ;
https:/ /www.scopus.com /authid /detail.uri?authorld=57201367823

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOH: KuiBChKuil HALliOHAbHUI YHIBEPCUTET GY/[iBHUIITBA i

apxiTekTypu

Kopg 3a €IPIIOY: 02070909

MicueSHaxo,T.pKeHHﬂ: npocnekT [TosiTpodnorcekuit, 6ya. 31, Kuis, 03037, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKU YKpaiHu

InenTudikarop ROR:



CeKTop HayKH: YHIBEpCUTETCHKUI

BiacHe IIpi3Bue Im'sa I1o-6aTbKOBI:
1. Aykacos Irop AHarosninoBuy

2. Igor A. Achkasov

KBasigikamis: x. 1. 1., npodecop, 05.13.22

InenTudikarop ORCHID ID: 0000-0002-7049-0530

JopaTkoBa iHpopmamist: https://www.scopus.com/authid /detail.uri?authorld=57200314277

IToBHEe HafIMeHyBaHHSI IOpH,ZII/I‘-IHOi 0CO00M: KuiBChKMiT HAI[iOHAIBHUI yHiBepcuTeT Oy iBHULITBA i

apxiTeKTypu

Kopg 3a €IPIIOY: 02070909

Micue3HaxoaKeHHS: npocnekTt [TosiTpodnorcekuii, 6ya. 31, Kuis, 03037, Ykpaina

dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBitiHHS: MiHictrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBEepCUTETCHKUI

VIII. 3aKkJII04Hi BiZmoOMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi
TOJIOBH paju

Baache IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUIH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallilo HAyKOBOi

OisSIIBHOCTI

Bepenuy OsieHa BosiogumupiBHa

Bepenuu OsneHa BonogyumupiBHa

Boriko €preHis I'puropisna

VKpIHTEI

IOpuenko TeTsHa AHaTOJiiBHA



