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Pedepar:

1. O6’exT mocimKeHHs: poliecy 3a6pyAHEHHS [PYHTIB WIKiJJIMBUMY BUKUIAMU aBTOTPaHCIIOPTY. MeTa
IOCJiIKEeHHS: MiABUILIIeHHS e(EeKTUBHOCTI Ta CIIPOLIEHHS POLeyp MOJIE/II0BaHHS NPOLECiB 3a0pyIHEHHS IPYHTIB
BHACJIiIOK IIKiAJMBUAX BUKUIiB aBTOTPAHCIIOPTY 32 PaXyHOK PO3POOKM MaTeMaTUYHOTO Ta IPOTPaMHOTO
3a0e31e4eHHs 1151 MOHITOPUHTY 3a0pyJHEHHS I'PYHTIB Ta I'PYHTOBUX BOJ, IIKIIJIMBUMU BUKUIAMU aBTOTPAHCIIOPTY,
30KpeMa CIIOJIyKaMHU, siKi yTBOPIOIOThCS Yepe3 nu@ysito Ta B3aeMOZIo i3 BOLO0 Aiokcuay a3oTy. Metonu

JOCJIIPKEHHSL: IPY ITPOBEEHHI JOCIII)KEHb BUKOPUCTAHO TaKi METOAM: METOU TEOPii CUCTEM Ta IHTEPBAJILHOTO



aHaJli3y — [JI1 MOZEJIIOBAaHHS Ta IPOTHO3YBAaHHS MOMKPEHHS KOHLEHTPaUill MKiIJINBUX BUKU]IB, BUKOPHUCTAHO
MaTeMaTU4Hi MOJeJi JUHAMIKY MTOIIMPEHHS KOHLIEHTPallill 3a0pyJHeHb BHACIINOK WIKIIJINBUX BUKULIB Y
BUXJIOIIHUX r'a3axX aBTOTPAHCIIOPTY Y BUIJISi Pi3HUILIEBUX PiBHSIHb, IO € aHajoramu audepeH1iialbHUX PiBHSIHbD B
YaCTUMHHUX MOXiAHUX, METOIY OOUMCIIOBAILHOI MAaTEMATUKU — J1J1s [10OYIOBYU i pO3B’13aHHS PiBHSIHb AUQY3ii B
I'PYHTIi Ta FPYHTOBUX BOJAX, SIKi SIBJIIIOTh COOOI0 OKpEMUI BUJL, AU epPEeHLialbHOrO PiBHSHHS B YaCTUHHUX MOXiIHUX.
MeTonu 06'eKTHO-Opi€HTOBaHOI NapaurMu porpaMyBaHHs Ta METOIY T€OPii aIrOpUTMIB 1J1s1 TIOOYA0BU
MIKpOCEPBiCHOI apXiTeKTypu Ta peasizauii nporpamHoro 3abesnedeHHs. HaykoBa HOBM3HA OTPMMaHUX Pe3YJIbTaTiB.
Y Meskax AauceprauliiiHoi po60TH BIepIle: 3aIIPOIIOHOBAHO Ta OOIPYHTOBAHO METOJ, MATEMAaTUIHOTO MOZEJIIOBAaHHS
npoueciB 3a0pyIHEHHS I'PYHTIB LIKiJINBUMHU BUKHAJAMU BUXJIONIHUX Ia3iB aBTOTPAHCIIOPTY, SIKUH, Ha BiIMiHY Bif
icHy10uMX, 'PYHTY€ETbCS Ha AU(epeHiabHUX PIBHSIHHSIX B YACTUHHUX [IOXiTHUX i3 IOYaTKOBUMU YMOBaMH,
33JaHMMU 32 pe3yJbTaTaMy BUMipIOBaHb KOHLIEHTPALi# 3a06pYJHIOIOUMX PEYOBUH Y ra30M0Ai0HOMY CTaHi Ha
IIOBEPXHI I'PYHTIB, 0 y CYKYITHOCTi 3a6€31€4Y1JI0 CIPOILEHHS [IPOLECiB MOI€/IIOBaHHS 3a0pyLHEHHS IPYHTIB;
PO3p006JIEHO apXiTeKTYpy IPOrpaMHOi CUCTEMMU [1J11 MOZEJII0BAaHHS [IPOLIeCiB 3a0pyAHEHHS I'PYHTIB WIKiAJIUBUMU
BMKUJIAaMM BUXJIOITHUX ra3iB aBTOTPAHCIIOPTY, K4, HA BiIMiHY BiJ] iCHYIOUHUX, iHTErpye IpOrpamMHe 3a0e311e4eHHs
iHpopMaliiiHO- BUMIPIOBAJILHOTO KOMILJIEKCY Ta 3aC00U BiOOpPa’keHHS MOTOYHOI CUTYaIlLii 1[0/10 3a0pyAHEHHS
I'PYHTIB, 10 Y CYKYIIHOCTI 3a6e3I1e4nsIo CIIPOIIeHHS IIPOLIeCiB MOJIeII0BaHHS 3a0pyIHeHHS I'pyHTiB. Habymu
IIO/IQJIBIIOTO PO3BUTKY NTPOTPAaMHO-TEXHI4UHI KOMIIJIEKCH Ta TEXHOJIOTI] 17151 MOHITOPUHTY 3a6pyIHEHHS [PYHTIB, SIKi,
Ha BiIMiHYy Bif] iCHYIOUNX, 320€3I1€YyI0Th ONIOCEPEAKOBAaHY OLIHKY KOHLIEHTPaLill 3a6pyAHIOIOUNX PEYOBUH Y
I'PYHTax 3a pe3yJbTaTaMU BUMipIOBaHb KOHLEHTPALlill ra30M04i6HMX LIKiIMBUX PEYOBHUH Ha [IOBEPXHi I'PYHTIB, 110
3a0e3revye 3HIKEHHS BAPTOCT] NPOLECiB KOHTPOJIIO 3a6pyAHEHHS I'PYHTIB; MaTeMaTHU4YHi MoZiesli po3noginy
KOHILIEHTPAallii CII0JIyK a30THOI KUCJIOTH Ta CYIIyTHIX COJIEN Y IPYHTaX y BUIIAL] fudepeHLiabHUX PiBHSIHB 3
PO3IOAiNEeHNMHU TapaMeTPaMH 3a [I0YATKOBUX YMOB, BUSHAUEHUX 32 PEe3yJIbTaTaMU BUMiPIOBaHb KOHLEHTpaLiil

IioKcUIy a30Ty Y BUXJIOITHUX ra3ax aBTOTPAHCIIOPTY.

2. Object of research: the processes of soil pollution by harmful emissions from automotive transport. Research
goal: to enhance efficiency and simplify the procedures of modeling soil pollution processes due to harmful
emissions from automotive transport by developing mathematical and software solutions for monitoring soil and
groundwater pollution, specifically focusing on compounds formed through the diffusion and interaction with
water of nitrogen dioxide. Research methods: the following methods were employed in the research: system
theory and interval analysis methods for modeling and forecasting the spread of concentrations of harmful
emissions. Mathematical models of the dynamics of pollution concentrations resulting from harmful emissions
from vehicle exhaust gases were represented as difference equations, analogs of partial differential equations.
Computational mathematics methods were used to construct and solve diffusion equations in soil and
groundwater, a specific type of partial differential equation. Object-oriented programming paradigm methods and
algorithm theory methods were applied for building a microservices architecture and implementing software.
Scientific novelty: within the dissertation work, the following novelties were introduced for the first time: a
method of mathematical modeling of soil pollution processes by harmful emissions from vehicle exhaust gases
based on partial differential equations with initial conditions determined by measurements of pollutant
concentrations in gaseous form on the soil surface. An architecture for a software system for modeling soil
pollution by harmful emissions from vehicle exhaust gases was developed, integrating software with an
information-measuring complex and means of displaying the current situation regarding soil pollution, simplifying
the modeling processes. Further developments include software and technical complexes and technologies for
monitoring soil pollution, providing an indirect assessment of pollutant concentrations in soils based on
measurements of gaseous pollutant concentrations on the soil surface, leading to a reduction in the cost of soil
pollution control processes. Mathematical models were developed for the distribution of concentrations of
nitrogen dioxide and associated salts in soils as differential equations with distributed parameters based on initial
conditions determined by measurements of nitrogen dioxide concentrations in vehicle exhaust gases.
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