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Pedepar:

1. Incepraniiina po60Ta NPUCBSIY€HA BUPIIIEHHIO aKTyaJIbHOTO HayKOBOTO 3aBJIJaHHS — PO3POOLi Ta BIOCKOHATIEHHIO
iHpopMaLifHUX TEXHOJIOTIN [1J15 YMCEJIBHOTO NPOrHO3YBAaHHS (Pi3UKO-XiMIYHMX MPOLECIB i CTaHIB y IOPUCTUX
CepenoBUIIAX 3 OPraHiYHOIO CKJIAI0BOIO. AKTyasIbHICTh JOCIIPKEHHS 3yMOBJIeHA ITI0TPE60I0 B TOYHUX, AJANITUBHUX
Ta MAaCIITAO0OBAaHMX MOJEJISIX [JI OLIiHKU CTaHiB MOPUCTUX CEPEIOBUII 32 YMOB KJIIMAaTUYHUX 3MiH, TPUBAJIOTO
30epiranHs TBepaux 11o6yrosux Bigxomais (TIIB), Tpancdopmauii IpyHTOBOI OpraHiku Ta BUKU/IiB IAPHUKOBUX rasiB.

Y po60Ti noegHaHO MigXoay 40 po3pobKy iHPOpMaLiiHUX CUCTEM, MATEMAaTUYHOIO MOJIE/IIOBAHHS Ta IIPOrPaMHOI



peasizaiii, mo 3abe3neyye iX IPaKTUYHE 3aCTOCYBAHHS B €KOJIOTIYHOMY [TPOTHO3YBaHHi, YIIPaBJIiHHI BiX0oJamMu Ta
arpoBUPOOHULTBI. Y BCTYIIi OOIPYHTOBAaHO METY, 3aBaHHs, 00'€KT i TpegMeT AOCiIpKeHHSs, OIIMCaHO BUKOPUCTaHi
METO[M, BU3BHAYEHO HOBU3HY Ta IIPAKTUYHE 3HAa4eHHS. [lepmunii po3zin NpUCBI4€HO KOMIIJIEKCHOMY OTJISITY
HAYKOBUX JKepeJl 1[0/I0 KOMITIOTEPHOTO Ta MaTEMaTUYHOTO MOJIEJII0BAaHHS IPOLECiB y IOPUCTUX CEPENOBUIIAX i3
HasIBHICTIO OPTaHivHOI CKJIa40BOi. BHsBiIeHO 00MeXXeHHS iCHYI0UMX 00YMCIIIOBAJIbHUX MOJZieJieil, a Ha OCHOBI iX
aHaJli3y 3aIPOIIOHOBAHO HAPSIMKU MTOAAJIBIIMX NOCiIKeHb: Moaudikallis piBHSIHb BOJIOTOIlepeHeCeHHs i
KOHCOJIialii 3 ypaxyBaHHSIM TelsloreHepalii Ta 6iogerpagauii; popmarnizallis HOBUX 'PaHUYHUX YMOB [1J15 33a4 3
PYXOMMMM MEXKaMU Ta IPUMEKOBUMMU IIapaMu Y BUIJIAAL, IPUIATHOMY [JIS IPOTPaMHOI iMIisiemeHTauii. JIpyruii
PO3[IiJ IPUCBSIYEHO MOOYIOBi MAaTEMaTUYHUX MOJIeJIeH, 1[0 ONKCYIOTh TEIJIOBi, MACOOOMIHHI 1 CTPYKTYPHI Ipolecu
y cepeloBUIAX i3 OpraHiyHOO CKJIAOBOI0. Briepiie BuBeeHO MO (iKOBaHi 'PaHUYHI YMOBU 3 YpaxyBaHHIM
BJIACTMBOCTE! MOBEPXHEBUX 1IapiB. [IpoBeeHO napameTpu3alliio TEMJI0NPOBiHOCTI, HIOPUCTOCTI Ta
BOJIOTOMICTKOCTi Ha MiKpOPiBHi /1711 CTBOPEHHS PeaiCTUYHUX 009K CII0BAJIbHUX MOZesel. Y TPeTbOMY PO3/ii
PO3p06JIEHO METOAM Ta IIPOrpaMHi 3acobu (KOMIIOHEHTH iHpOpMaLiiHUX TEXHOJIOTIN) 1151 YMCEeJIbHOTO aHali3y
yuinbHeHHs noJtirodis TIIB i npouecis reHeparii NapHUKOBUX ra3siB. 3allpOIIOHOBAHO METOJ, PO3B'I3aHHS 3a4aui
HeHacHU4eHoi KOHCOoJIijanii, BpaxoBaHO BILIMB TEMIIEPATYPU Ta BOJIOTOCTi Ha 6ioferpagaito. YnucesnpHi
€KCIIEPUMEHTH NOKa3aJy 3aJIeXXHICTh IBUAKOCTI Ilerpajallii Bif TemnepaTrypu Ta NiATBEPAUIIN BaKJIUBICTh
BpaxyBaHHS B3aeMO/lii TeronepeHeCceHHs!, BOJIOr0OOMiHy Ta 6i0IpoLieciB 171 TOYHOCT] €KOJIOTiYHUX NIPOTrHO3iB. Y
4YETBEPTOMY PO3JiJli JOCIiI’)KEHO POJIb TOHKUX IIPUMEKOBUX 1IapiB y BUIiJI€HHI NapHUKOBUX rasi. [106ygoBaHO
KOMITIOTEPHY MOZEJIb i3 ypaxyBaHHSM 3MiHHUX BJIACTMBOCTEN IIApiB MiJ] BIUIMBOM KiIiMary. [lokazaHo, mo Taki
apy BIUIMBAIOTh HAa Yac, 06CST Ta iHTEHCUBHICTh BUiIeHHS ra3iB. TaKoX JOCIIKEHO BIIJIMB TOHKHUX i30JISI[iHHIX
ab0 6i0aKTHMBHUX MIAPiB (HAIIPUKJIA, IAPiB MyJbui 260 OIAJI0ro JIMCTS) HAa AUHAMIKy TEPMIYHOTIO PEXUMY i
ra3oo6MiHy B TOBIIi CEpPeLOBUIIA 32CO0aMU KOMIT'IOTEPHOTO MOJIE/IIOBAHHS. Y I'SITOMY PO3/iJli MPeACTaBlIeHO
IIPOrpaMHUM KOMILJIEKC, IKUI peasi3dye ONnucaHi Mogerli Ta YucesnbHi MeTogu. OMCcaHo MOro apxiTeKTypy, MOOYyJIi
BBOJZy, 064MCJIEHb Ta Bidyasisaliii, a Tako>k KopucTyBalbkuil iHTepdeiic. laHui KOMIJIEKC € TOTOBUM 10
BMKOPHMCTAHHSI iIHCTPYMEHTOM, 110 3HAYHO CIIPOILy€e MPOLEC MOAEIOBAHHS Ta iHTepIIpeTallii pe3yJbTaTiB 17151
(axiBLiB pi3HUX ranyseil. PesysbTaTi IUcepTaliiiHOro JOCTiIKEeHHSI MOXYTb OyTH BUKOPUCTAHI 17151 CTBOPEHHS
HOBHUX iHCTPYMEHTIB €KOJIOTIYHOTO MOHITOPHHIY, IPOEKTYBAHHS CUCTEM [TOBOJKEHHS 3 BiZIXOJaMHU, OL[iHKU
PEeKyJIbTUBALIIHUX 3aX0iB, IPOTHO3YBaHHS 3MiH Y I'PyHTaX, MOJEJIIOBAaHHS TpaHCcpopmalii 6iomacy Ta NoTeHLiany
OTPUMaHHS BYIJIELIeBUX KpenUTiB. [IpakKTUYHA L[iHHICTh pOOOTH NOJIAra€e y HalaHHi OOIPYHTOBAHUX iHCTPYMEHTIB
iHpOpMaLiITHUX TEXHOJIOTIH /1JIs1 IPUNUHSTTS PillleHb, CIPSIMOBAHMX Ha CTAJIUM PO3BUTOK Ta 3aXUCT JOBKIJIJISL
OcHOBHi HayKOBi pe3ysbTaTu gucepralii orny6sikosano y 10 mpaisix, 30KpeMa: TpY CTaTTi y HayKOBUX (PaxoBUX
NepioAUYHUX BUJAHHAIX YKPaiHY; TPU CTATTi y 3aKOPJOHHHUX (PaXOBUX NEPIOJNYHUX BULAHHSAX; YOTUPH IybJiKalii y
Marepiazax MbKHapOJIHUX KOH(epeHLiil. 3 HUX TpU POOOTH BXOIUTD 40 MiKHAPOLHOI HAYyKOMETPUYHOI 6a3u

Scopus. Tako>x BULAHO OJHE CBilOLTBO IIPO PEECTPALLil0 aBTOPCHKOrO NpaBa Ha TBip.

2. The dissertation is devoted to solving an urgent scientific problem - the development and improvement of
information technologies for numerical prediction of physicochemical processes and states in porous media with
an organic component. The relevance of the study is driven by the need for accurate, adaptive, and scalable models
to assess the states of porous media under conditions of climate change, long-term storage of municipal solid
waste (MSW), transformation of soil organic matter, and greenhouse gas emissions. The work combines
approaches to the development of information systems, mathematical modeling, and software implementation,
which ensures their practical application in environmental forecasting, waste management, and agricultural
production. The introduction substantiates the purpose, objectives, object and subject of the study, describes the
methods used, and identifies the novelty and practical significance. The first section is devoted to a comprehensive
review of scientific sources on computer and mathematical modeling of processes in porous media with the
presence of an organic component. The limitations of existing computational models are identified, and based on
their analysis, directions for further research are proposed: modification of the equations of moisture transfer and
consolidation to take into account heat generation and biodegradation; formalization of new boundary conditions
for problems with moving boundaries and boundary layers in a form suitable for software implementation. The



second section is devoted to the construction of mathematical models describing thermal, mass transfer, and
structural processes in media with an organic component. For the first time, modified boundary conditions are
derived taking into account the properties of surface layers. The parameterization of thermal conductivity,
porosity, and moisture content at the microscale was carried out to create realistic computational models. In the
third section, methods and software tools (information technology components) are developed for the numerical
analysis of MSW landfill compaction and greenhouse gas generation processes. A method for solving the problem
of unsaturated consolidation is proposed, and the influence of temperature and humidity on biodegradation is
taken into account. Numerical experiments have shown the dependence of the degradation rate on temperature
and confirmed the importance of taking into account the interaction of heat transfer, moisture exchange, and
bioprocesses for the accuracy of environmental forecasts. The fourth section investigates the role of thin
boundary layers in greenhouse gas emissions. A computer model is built taking into account the variable
properties of the layers under the influence of climate. It is shown that such layers affect the time, volume, and
intensity of gas emission. The influence of thin insulating or bioactive layers (e.g., mulch or fallen leaves) on the
dynamics of thermal regime and gas exchange in the thickness of the medium was also investigated by means of
computer modeling. Section 5 presents a software package that implements the described models and numerical
methods. We describe its architecture, input, computation, and visualization modules, as well as the user interface.
This complex is a ready-to-use tool that greatly simplifies the process of modeling and interpretation of results for
specialists in various fields. The results of the dissertation research can be used to create new tools for
environmental monitoring, design of waste management systems, assessment of reclamation measures,
forecasting soil changes, modeling biomass transformation, and the potential for obtaining carbon credits. The
practical value of the work is to provide sound information technology tools for decision-making aimed at
sustainable development and environmental protection. The main scientific results of the dissertation are
published in 10 works, including: three articles in scientific professional periodicals of Ukraine; three articles in
foreign professional periodicals; four publications in the proceedings of international conferences. Three of them
are included in the international scientometric database Scopus. One certificate of copyright registration for a
work was also issued.
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