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Pedepar:

1. Incepraliiio pUCBsIYEHO yIOCKOHAJIEHHIO METO/IiB i 3aC00iB MaTeMaTUYHOIO i KOMITIOTEPHOTO MOJIEJII0OBaHHS
PYyXy ra3oBUX CyMilllell y IPU3EMHOMY IIapi aTMocdepu 3 ypaxyBaHHSIM CKJIQHOTO peabedy, XiMiuHOI B3aeMofii Ta
TOKCUYHOTO XapaKTEePy IOMIIIOK. PO3p061€eHO HOBUH KJlaC TPUBUMIPHUX MaTEMaTUYHUX MOJEJIEN Y BUIJISA]
HEJIIHIHUX T0YaTKOBO-KPaOBUX 33/1a4 3i CKJIIaAHMMU I'PAaHUYHUMU YMOBAMH, SIKi BiIPi3HAIOTbCS PO3PaXyHKOBUMU
CXE€MaMH JJIs1 MOZIEJTIOBAaHHS XapaKTEPHUX CLIEHAPiiB BUHMKHEHHS i pyXy ra30BUX CyMilei. PO3B’s13aHHS

MOCTaBJIEHUX 3a7a4 npoBegeHo metonom C. K. TomyHoBa, skuit MoaudikoBaHO AJ1s Ta30BUX cyMilieil. Po3pobiaeHo



METOJI0JIOTiI0 BU3HAUYEHHS (PAKTOPIB BIVIMBY 30yPEHOTO MOBITPS HA JOBKIJUIS Ta IPOTHO3Y HACJIAKIB i3
3aCTOCYBaHHSIM MOIUQIKOBAaHOTO anapary npobiT-ananisy. [I06ymoBaHO IporpamMHuil 3aCi6 KOMITIOTEPHOL
peasizallii cucteMHoi Mofesi NiATPUMKY IPUMHSTTS PillleHb 1715 MOIIYKY e(eKTUBHUX 3aXMCHUX CIIOPYZ,
AJIleKBaTHICTb MaTeMATUYHOI MOZIEJIi BaslilOBaHO i BepU(iKOBaHO, @ BUCOKY €(EKTUBHICTb il KOMITIOTEPHO]
pearnisalii 06rpyHTOBaHO TEOPETUYHO i MiATBEPIPKEHO NPAKTUYHO. OCHOBHI Pe3yJIbTaTH AOCTiIKEHHS 3HANIIIN
3aCTOCYBaHHS y IPOMUCJIOBOCTI Ha €TaIli eKCIIepTHOI OL[iHKM HACJIiAKIB IOTPAIJIsIHHS B aTMOChepy
BUOYXOHEOE3IeYHUX | TOKCUYHUX ra30BUX AOMIlIOK. [lucepTaliiiHa poboTa BUpillye aKTyajlbHy HAyKOBO-
NPUKJIAHY NPo6JIeMy PO3pOOJIEHHSI MaTEMAaTUYHUX MOJieJIel, MeTOL0JIOTi Ta KOMITIOTEPHUX 3aCO0iB J1s1 aHATi3y
PYyXy 6araTOKOMIIOHEHTHO]I ra30Boi CyMillli y po3TallyBaHHI TEXHOT€HHUX 00 €KTIB, SIKi IIPALIOIOTh B yMOBax
dopmMyBaHHS (PAKTOPIB BIJIMBY 30ypeHb IOBITPs Ha [OBKIJIJI, i IOUIYKY pPallioHaIbHUX KOHCTPYKLiH 3aXMCHUAX
3aco0iB 11711 yCYHEHHS ab0 NIOM'SIKIIEHHS HACJIiIKIB BIIMBY. JlucepTalist HalpaBjeHa Ha PO3B’I3aHHS iCHYI04O0Tr0o
CTIIKOTO IPOTUPIYUS, SIKE MOJISITA€ Y HEBIATIOBIHOCTI 3DOCTAI0YMX BUMOT [I0 €(PEKTUBHOCTI (PYHKLIOHYBaHHS
IIPOMUCJIOBUX a€POAMHAMIYHUX CUCTEM Ta HAMliMHOCTI 3aXUCHOI iHPpacTPyKTypu aBapilHUX TEXHOTE€HHUX OO EKTIB
B YMOBaX IOLUIMPEHOTO BUKOPUCTAHHS 064N CIII0BAIBHOIO €KCIIEPUMEHTY, 3 OIHOTO OOKY, i HassBHUM piBHEM
PO3BUTKY METOJ0JIOTiUHO]I 6a3H, sika BKJII0YAa€e MOJIEJli, METOIA Ta ITPOrPaMHi 3aC00M KOMITIOTEPHOI pearizaiii
CHCTEMHOI MOJIeJIi MigTPUMKU IPUMHATTS PillleHb HA OCHOBI YMCEJIbHOTO aHaJli3y 3MiHHUX CTaHy IOBITPS
TEXHOT€HHUX O0'€KTIB /1714 3a0€311e4eHHs BUMOT Oe3I1eKH, — 3 iHIoro 60Ky. MeToo poboTU € CUCTEMHE
BIOCKOHAJIEHHS Ta MiJBUIIEHHS €(PEeKTUBHOCTI MaTeMaTUYHUX MOJieJIel, MeTO0JIOTi Ta IPOrPaMHOr0 3aco0y
KOMITIOTE€PHO] peasisalii cuCTeMHOi MoJieIi MiATPUMKY NIPUMHSTTS pillleHb OJ1S aHaJi3y pyXy 6araTOKOMIIOHEHTHO]
ra3oBoi CyMillli y po3TallyBaHHi TEXHOT€HHUX 00'€KTIB B yMOBax (OpMyBaHHS (aKTOPiB BIIJIMBY 30ypeHb MOBITPS Ha
IOBKIJIS i IOLIYKY palliOHaJbHUX KOHCTPYKLIi 3aXMCHUX 3aCO0iB 11711 YCYHEHHS 200 IIOM'SIKIIEHHS HACJIiIKiB 1[bOTO
BIUIUBY. OG'€KTOM JIOCJIIPKEHHS € TIPOLeCH aHasli3y i IPOTHO3Y CTaHy MOBITPSIHOTO C€PEJOBUIIA TEXHOTEHHUX
00'eKTiB B yMOBax pOpMyBaHHS (PaKTOPiB BIIJIMBY 30YpeHb Ha JOBKIJIJIA | MOIIYKY palioHaIbHUX KOHCTPYKLIIA
3aXMCHUX 3aCO0IB /1711 YCYHEHHS ab0 IIOM'SIKIIEHHS HACIiAKiB BIIJIMBY. [IpegMeToM JOCIiIyKeHHs € TPUBUMIPHI
MaTeMaTWy4Hi MOJIeJIi Ta 069K CIIIOBAJIbHI METOIM aHali3y MpoLeciB GOPMyBaHHS i pyXy 6araTOKOMIIOHEHTHOI
ra3oBoi CyMillli y IOBITPSIHOMY CepeIOBUILi TEXHOTEHHUX 00'€KTiB B yMOBaX (POPMyBaHHS (PaKTOPIB BIIJIMBY 30ypeHb
Ha JOBKiLIs. MeTonu pocigxkeHHs. TeopeTUYHOI OCHOBOIO POOOTH € METOJM MAaTEMATUYHOTO MOJIE/IIOBaHHS,
004K CII0BaJIbHI METOIM MAaTEMATUYHO] (Pi3MKY, OOUMCIIIOBAJIBHOI MATEMATHKY, IPOOIT-aHaIi3y, TEOpPill OLiHKU
PUBUKIB i TPUIHATTS pilleHs. [ No6yL0BY IPOrpaMHOro 3ac00y KOMITIOTEPHOI peatizallii cucTeMHOI Mogesi
BUKOPUCTOBYBAJIMCS IPUHLIUIIY T€OPii KOMITIOTEPHUX CUCTEM MOJENIOBAHHS. Ha OCHOBI MPOBEIEHUX TEOPETUYHUX
i excriepuMeHTaNIbHUX JOCIIiIKeHb OTPYMAHO HOBE PillleHHs BaXXJIMBOi HAYKOBO-TIPUKJIaAHOI IPOGiIeMH,
c(pOpPMOBAHO Ta PO3BUHYTO HOBUI1 HAYKOBUM HANPSIMOK — PO3POOJIEHHS, y3arajlbHEHHS Ta PO3BUTOK TEOPETUYHUX
OCHOB MaTE€MATUYHOTO i KOMITIOTEPHOTO MOZE/IOBAHHS PyXy HEOE3IeUHNX ra30MOBITPSIHUX CyMillel y
PO3paxyHKOBOMY IIPOCTOPi TEXHOT€HHOTO 00’€KTa, 110 BiIPi3HSETHCS Bifl iCHYIOUUX pillleHb OiIbIll TOBHUM
BiJOOPa’KEHHSIM IIPOLIECIB TEIJIOMACOIIEPEHOCY, PO3POOKOI0 €(PEKTUBHUX OOUMCIIIOBAJIBHUX METO/IiB, IPU3HAUYEHUX
17151 PO3B'sI3aHHS HECTALliOHAPHUX TI0YAaTKOBO-KPANOBUX i HEJIOKAJIbHUX 33/1a4, HA OCHOBI Cy4YaCHUX TEXHIYHUX i
iHpopMaliitHuX 3ac006iB.

2. The dissertation is devoted to the improvement of methods and means of mathematical and computer modelling
of the motion of multicomponent gas mixtures in the surface layer of the atmosphere, taking into account the
complex terrain, chemical interaction of admixtures with air oxygen, and toxic nature of some gaseous impurities
in order to find the means to eliminate or mitigate the consequences of such negative effects. The dissertation
solves the actual scientific and applied problem of development of mathematical models, methodology and
computer means for the analysis of movement of multicomponent gas mixtures in an arrangement of technogenic
objects working in the conditions of formation of factors of influence of air disturbances on environment, and
search of rational designs of protective means for elimination or mitigation of the exposure effects. The
dissertation is aimed at solving the existing persistent contradiction, which is the inconsistency of the growing
requirements for the efficiency of industrial aerodynamic systems and the reliability of the protective
infrastructure facilities in the widespread use of computational experiment, on the one hand, and the current level



of methodological development including models, methods and software tools for computer implementation of the
system model of decision making support based on numerical analysis of air state variables of technogenic objects
to ensure safety requirements, on the other hand. The main purpose of the work is to systematically improve and
increase the efficiency of mathematical models, methodology and software of computer implementation of the
system model of decision making support for analysis of multicomponent gas mixture in the location of
technogenic objects during the formation of factors of influence of air perturbations on the environment, and
search the means to eliminate or mitigate the consequences of this effect. The object of research is the processes
of analysis and forecast of the air environment state parameters of technogenic objects in the conditions of
formation of factors of influence of disturbances on the environment. The subject of the work contains three-
dimensional mathematical models and computational methods of analysis of the actual physical processes during
the movement of a multicomponent gas mixture in the accidentally disturbed atmosphere of the industrial
enterprise. The theoretical basis of the work includes methods of mathematical modeling, computational methods
of mathematical physics, computational mathematics, problem analysis, theories of risk assessment and decision
making. The principles of the theory of computer modeling systems were used to build a software tool for
computer implementation of a system mathematical model. On the basis of the conducted theoretical and
experimental researches a new solution of an important scientific and applied problem is received, and a new
scientific direction is formed and developed - a generalization and development of theoretical bases of
mathematical and computer modeling of movement of dangerous gas-air mixtures in and around technogenic
objects. It is different from existing solutions by a more complete reflection of heat and mass transfer processes, a
development of effective computational methods designed to solve non-stationary initial-boundary and non-local
problems, based on modern technical and information tools.
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