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Pedepar:

1. Incepraniiine QOCTiIyKEHHS [TPUCBSIYEHE BUPILIEHHIO HAYKOBO-TIPUKJIAAHOI IIPOGIEMU i IBULIEHHSI
eeKTUBHOCTI YIIPaBJIiHHS €KOCUCTEMOIO ypOaHi30BaHUX TEPUTOPIil MIJIIXOM iHTeJIeKTyai3allii mpouecis
MiJTPUMKU IIPUMHATTS PillleHb HA OCHOBI CEMAHTUYHOT'O MOJIEJIIOBAHHS, aJalITUBHOI ONITUMI3allii Ta TPOAKTUBHOIO
CLi€eHapHOTro aHaidy. O6’€eKTOM JOCIIIPKEHHS € Tpolecy iHpopmaLiitHOi NiATPUMKY NPUMHATTS PilleHb IIPU
YIIPaBJliHHI €KOJIOTIYHUM CTaHOM MiCBKOTO CE€PEOBUINA, a IPEIMETOM — MOZEJ, METOIU Ta apXiTEKTYpHI pilleHHs
IHTeJIEKTYaslI30BaHUX IIPOTPAMHUX CUCTEM [IJI aHai3y i onTumizanii po3mileHHS IpKepeJl TEXHOT€HHOTO
HaBaHTaXeHHS. MeToI0 TOCiIyKeHHS € MiABUIIEHHS €(DEKTUBHOCTI YIIPaBJliHHS YpOaHi30BaHUMHU €KOCUCTEMaMU
HIJISIXOM PO3POOKM OHTOJIOTIYHUX MOJEJIeN, METOIiB aflalITUBHOI OITTUMI3allii Ta TporpaMHOi CUCTEMH,
OpieHTOBaHOI Ha IPOAKTUBHUM CLieHapHUI aHasi3. MeTo0J10riYHy OCHOBY POOOTH CTaHOBJISTh METOIHU
CHCTEMHOTO0 aHaJsi3y, MaTeEMaTUYHOrO Ta iMiTalilHOrO MOJE/II0BaHHS, TEOPii ONTUMI3allii, 30KpeMa MeTaeBPUCTUYHI
aJIrOPUTMHU, a TAKOX IIPUHLMNY 00’ €KTHO-OPiEHTOBAHOIO aHaJIi3y i MPOeKTyBaHHs 3 Bukopuctanasm UML ta

Cy4acHi nigxonu iHxkeHepii mporpamMHoro 3abesnedeHHs. Y JOCHiIKeHHI BAKOPUCTAaHO PETryJIsSTOPHI raycoBi Mogei



po3citoBaHHS 3a6pyHIOIOUNX pedoBUH B atMocdepi (AERMOD) sk 30BHilIHE OOYNCTIOBAJIBHE AP0, OHTOJIOTIUHI
3aco0u [1J1s1 CEeMaHTHUYHOI iHTerpalii reTeporeHHUxX JaHUX MiCbKOi eKOCUCTEMU (MeTEeOPOJIOTiYHUX, IPOCTOPOBUX,
iH(ppaCTPYKTYpHUX), @ TAKOXX CEPBiC-Opi€HTOBaHY apXiTeKTypy NporpamHoi cuctemu. [IporpaMmHe 3a6e3neyeHHs
BKJIOYA€ MOJyJIb OPKeCTpaLii 0641CII0BaIbHOTO SIpa, aJallTUBHAY ONTUMI3aLiHUI MOyJIb, KEDOBAHUI
OHTOJIOTi€l0, Ta Be6-iHTepdeiiC 17151 iIHTEPaKTUBHOTO CLIEHaPHOTO aHai3y i Bidyasisalii pe3ysibTaTiB MOJeII0BaHHSL.
HaykoBa HOBHM3HA OJl€pP>KaHUX PE3YyJIbTATIB MOJIAra€e Y PO3BUTKY KOMIJIEKCHOTO MiIXOAY 10 YIIPaBJliHHS MiCbKUMU
€KOCHCTEMAaMH, 11O MOEIHYE €KOJIOTTYHE MOJEJIIOBAHHS, OHTOJIOTYHI TEXHOJIOTII Ta aallTUBHI METOIM OINTHUMI3aLii.
Ynepiue po3pobseHo JOMEHHY OHTOJIOTIYHY MOZEJIb MiCbKOI €KOCUCTEMU K (POpMai30BaHE «ENHE IKEPEIIO
icTrHMY, o 3abe3neyye CeMaHTUYHY Y3TrOKEHICTh JaHUX Ta aBTOMaTH3ye GOpMYyBaHHS ClieHapiiB MOJI€/IIOBaHHSI.
3arporioHOBaHO aJalITUBHUI METOJ, ONTUMI3allii, IKUH 3[IifICHIOE KEPOBaHUI OHTOJIOTi€I0 BUGIp ME€TaeBPUCTUYHOI
crparerii Ta yHi(ikalilo eBOJIOLiIIHMX OIIEPATOPIB, IO AO3BOJISIE CKOPOTATUA O0UYMUCIIOBAJIbHI BUTPATH IPU
BHMKOPHUCTaHHI YMCEeJIbHUX MOZesel po3citoBaHHs. Habya nogansuoro po3BUTKyMaTeMaTuyHa MOiesIb BUOOPY
JIOKallifl po3MillleHHS [)KepeJl TelsioreHepallii, SIKa, Ha BiMiHY Bif iCHyl0UMX Ha OCHOBI reOMETPUYHUX OOMEKEHD Y
BUIJIAI PIKCOBAHMX CaHITAPHO-3aXMCHUX 30H, 6a3yeTbcsl Ha popMarizallii 3a7adi sIK AMCKPEeTHOI KOMOiHATOPHOI
ONTHMIi3allii 3 11i1bOBOI0 PYHKIIi€0, 0 3aJJlaHa aJIFTOPUTMIYHO Ha OCHOBI YMCEIbHOI MO PO3CiloBaHHS.
[TpakTUyHa 3HAYYIIiCTh POOOTH IOJISITAE Y CTBOPEHHI iIHTEIeKTyaIi30BaHOI CUCTEMU MiITPUMKU [IPUIMHSTTS pillleHb,
OpPieHTOBaHOI Ha BUKOPUCTAHHS CIlellialicTaMy MICbKUX CIyKO 6€3 He0OXiTHOCTI IJIMOOKUX 3HAHBb Y rauysi
€KOJIOTIYHOTr0 MOJieII0BaHHs1. Po3pobiieHa cuctemMa 403BoJIsie OO PYHTOBYBATH BUOIp 6€31€YHUX JIOKALIIN J1s
PO3MillleHHSI HOBUX TEIIJIOT€HEePYIoYnX 00’ €KTIB, OIIEPAaTUBHO OLiHIOBATH €KOJIOTIUHI HACTIIKY cLieHapiiB
MozepHizalii iHppacTpyKTypH Ta MiBUILYBaTU SIKICTb yIIPaBliHCbKUX pilleHb. EQEeKTUBHICTh BIPOBaIKEHHS
nigTBepKeHa anpoballielo porpaMHoOro 3abe3rnevyeHHs Ha peajbHUX JaHUX MePeXi TeMJIoNnOoCTayaHHs M.

TepHormise.

2. The dissertation research is devoted to solving a scientific and applied problem of improving the efficiency of
managing urbanized ecosystems through the intellectualization of decision support processes based on semantic
modeling, adaptive optimization, and proactive scenario analysis. The object of the research is the processes of
information support for decision-making in managing the environmental condition of the urban environment,
while the subject of the research comprises models, methods, and architectural solutions of intelligent software
systems for the analysis and optimization of the placement of technogenic load sources.The aim of the research is
to improve the efficiency of urban ecosystem management by developing ontological models, adaptive
optimization methods, and a software system oriented toward proactive scenario analysis. The methodological
basis of the study includes methods of systems analysis, mathematical and simulation modeling, optimization
theory—particularly metaheuristic algorithms—as well as principles of object-oriented analysis and design using
UML and modern approaches to software engineering.The study employs regulatory Gaussian models of
atmospheric pollutant dispersion (AERMOD) as an external computational core, ontological tools for the semantic
integration of heterogeneous urban ecosystem data (meteorological, spatial, and infrastructural), and a service-
oriented software architecture. The software includes a computational core orchestration module, an ontology-
driven adaptive optimization module, and a web interface for interactive scenario analysis and visualization of
modeling results.The scientific novelty of the obtained results lies in the development of a comprehensive
approach to urban ecosystem management that integrates environmental modeling, ontological technologies, and
adaptive optimization methods. For the first time, a domain-specific ontological model of the urban ecosystem has
been developed as a formalized “single source of truth,” ensuring semantic consistency of data and automating the
generation of modeling scenarios. An adaptive optimization method is proposed that performs ontology-guided
selection of a metaheuristic strategy and unification of evolutionary operators, which reduces computational costs
when using numerical dispersion models.The mathematical model for selecting locations of heat generation
sources has been further developed. Unlike existing approaches based on geometric constraints in the form of
fixed sanitary protection zones, the proposed model formulates the problem as a discrete combinatorial
optimization task with an objective function defined algorithmically based on a numerical dispersion model.The
practical significance of the research lies in the creation of an intelligent decision support system intended for use



by municipal service specialists without requiring deep expertise in environmental modeling. The developed
system enables substantiated selection of safe locations for new heat-generating facilities, rapid assessment of the
environmental impacts of infrastructure modernization scenarios, and improvement of the quality of managerial
decision-making. The effectiveness of implementation is confirmed by the approbation of the software using real
data from the district heating network of the city of Ternopil.
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