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arMocdepu Ta TPOMHUCIIOBOi aepOIMHAMIKH.
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Pedepar:

1. IncepTaliiio prCBsYeHO yIOCKOHAJIEHHIO METOIiB i 3aC06iB MaTeMaTUYHOIO i KOMITIOTEPHOTO MOJIEe/IIOBAHHS
PYyXy ra3oBuX CyMilllell y IpU3eMHOMY Hapi aTMocdepu 3 ypaxyBaHHSIM CKJIQHOro penbedy, XiMiuHOi B3aemogii Ta
TOKCHYHOTO XapaKTePy LOMiIlIOK. PO3po6eHo HOBUI Kjlac TPUBUMIPHUX MaTEMaTUYHUX MOJeJIel y BUTJISA]
HEJIIHIHUX [T0YaTKOBO-KPaoOBUX 3a/a4 31 CKJIIaAHMMU IPAaHUYHUMU YMOBAaMU, SIKi BiIPI3HAIOTbCS PO3PaXyHKOBMMU
CXeMaMU [J1s1 MOJIeJIIOBaHHSI XapaKTePHUX CLieHapiiB BUHUKHEHHS i pyxy ra3oBux cyMmimeil. Po3p’s3aHHs
IIOCTaBJIEHUX 3a/a4 nnposeneHo MeTogoM C. K. 'onyHOBa, axuit MoanGikoBaHO 111 ra30BUX cyMileil. Po3po6seHo
METO/I0JIOTiI0 BU3BHAaYEHHS (PAaKTOPIB BIJIMBY 30yPEHOTO MOBITPS Ha JJOBKiJIJIS Ta IPOrHO3Y HACIJIKIB i3
3aCTOCYBAaHHSAM MOAU(IKOBAHOrO anaparty 1npobir-aHanisdy. [106yz0BaHO IPOrpaMHUIL 3aCi6 KOMITIOTEPHO]

peasizanii cucteMHOi MOAesi NiATPUMKY IIPUNHSTTS PillleHb 15 MOIYKY e(eKTUBHUX 3aXUCHUX CIIOPYZ,



AIleKBaTHICTb MaTEMATUYHOI MOZEJIi BajlilOBAaHO i BepU(iKOBAHO, @ BUCOKY €(PEKTUBHICTb il KOMITIOTEPHO]
peastizanii 0O6IpyHTOBaHO TEOPETUYHO i MiITBEPIKEHO NPaKTUYHO. OCHOBHI pe3yJIbTaTH LOCIiI>KeHHS 3HaNILIN
3aCTOCYBaHHS y IPOMUCJIOBOCTI Ha €Talli eKCIIepTHOI OL[iHKM HACJIiAKIB IOTPaIIsIHHS B aTMOC(hEDPY
BUOYXOHEOe3MeYHUX i TOKCMYHUX ra30BUX AOMIIIOK. JucepraliiiHa po6oTa BUpillye aKTyalbHy HayKOBO-
NPUKJIAJIHY IPO6JIEMY PO3POOJIEHHSI MATEMAaTUYHUX MOJIeJIEeN, METOL0JIOTii Ta KOMITIOTEPHUX 3aCO0iB IJ1s1 aHATi3y
PYyXy 6araTOKOMIIOHEHTHO]I ra30Boi CyMillli y po3TallyBaHHI TEXHOT€HHUX 00 €KTIB, SKi IIPaLIOI0Th B yMOBax
¢dbopmyBaHHS (aKTOPIB BIVIMBY 30ypeHb MOBITPS HA AOBKIJIIS, i MOUIYKY paljioOHaIbHUX KOHCTPYKIiH 3aXMCHUX
3aC006iB /111 yCYHEHHS 200 ITOM'SIKIIE€HHS HACIiIKiB BIUIMBY. [lucepTallis HalrpaBjleHa Ha PO3B’s13aHHSI iCHYI040Tr0O
CTilIKOTO MPOTHUPiUYs, IKe IOJIAra€e y HeBiANOBITHOCTI 3pOCTaloumx BUMOT 10 e(peKTUBHOCTI QYHKIiOHYBaHHS
IIPOMUCJIOBUX a€POAMHAMIYHUX CUCTEM Ta HAMIMHOCTI 3aXUCHOI iHPpacTPyKTypU aBapilHUX TEXHOTE€HHUX OO'EKTIB
B YMOBaXx MOMKUPEHOTO BUKOPUCTAHHS OGYMCIIOBAIBHOTO €KCIIEPUMEHTY, 3 OHOTO OOKY, i HasSiBHUM piBHEM
PO3BUTKY METOJ0JIOTiUHO]I 623y, siKa BKJII0YAae MOJeJli, METOIA Ta ITPOrPaMHi 3aC00M KOMITIOTEPHOI peaizalii
CHCTEMHOI MOJIeJIi MigTPUMKU IIPUMHATTS PillleHb HA OCHOBI YMCEJIbHOTO aHaJli3y 3MiHHUX CTaHy IIOBITPS
TEXHOT€HHUX O0'€KTIB /1714 3a0€311e4eHHS BUMOT O€3I1eKH, — 3 iHIOoro 60Ky. MeToo po60TU € CUCTEMHE
BI,OCKOHAJIEHHS Ta MiBUIIEHHS e(PEKTUBHOCTI MaTeMaTUYHUX MOJieJiell, MeTO0JI0Tii Ta IPOrpaMHOTo 3aCo0y
KOMITIOTEpHOI peasnizalii cucteMHOi MoZesi MiATPUMKY IPUNHATTS pillleHb [1JIs aHajli3y pyxy 6araTOKOMIIOHEHTHO]
ra3oBoOi CyMillli y po3TallyBaHHi TEXHOT€HHUX 00’€KTIB B yMOBax (OpMyBaHHs (aKTOPiB BIJIMBY 30ypeHb MOBITPS Ha
IOBKIJIS i MOWYKY PalliOHaJIbHUX KOHCTPYKIIiM 3aXMCHUX 3aCO0iB 11711 YCYHEHHS a00 MIOM'SIKII€HHS HACJIiIKiB 1[bOTO
BIUIUBY. OG’€KTOM JOCJIIIPKEHHS € TIPOLeCH aHasli3y i IPOTHO3Y CTaHy MOBITPSIHOTO C€PEJOBUIIA TEXHOTEHHUX
00'eKTiB B yMOBax OpMyBaHHs (PaKTOPiB BILJIMBY 30YpeHb Ha [OBKIJIJIS i MOIIYKY palioHaJIbHUX KOHCTPYKLII
3aXMCHUX 3aC00iB [1J151 yCYHEHHsI 260 IIOM SIKIIIEHHSI HAaCJIi/IKiB BIUIMBY. [IpeiMeTOM OCiIKeHHS € TPUBUMIpHI
MaTeMaTU4Hi MOZEJIi Ta 00UMCIIIOBAJIbHI METOAM aHAJII3y NIPOLECiB (POPMYBaHHS i pyxy 6araTOKOMIIOHEHTHO]
ra3oBOi CyMillli y ITOBITPSIHOMY CepelOBUIIli TEXHOT€HHUX 00'€KTiB B yMoBax (popmyBaHHS (PaKTOPiB BILJIMBY 30ypeHb
Ha JOBKi/Is. MeTonu pocigxkeHHs. TeopeTUYHOI OCHOBOIO POOOTH € METOJM MaTEMAaTUYHOTO MOJIE/IIOBAaHHS,
004K CII0BaJIbHI METOIY MAaTEMATUYHO] (Pi3MKM, OOUMCIIIOBAJIBHOI MATEMATHKY, IPOOIT-aHAaIi3y, TEOpPill OLiHKU
PUBHUKIB i TPUIHATTS pilleHs. [ No6yL0BY IPOrpaMHOro 3ac00y KOMITIOTEPHOI peaizallii cucTeMHOI Mozei
BUKOPUCTOBYBAJIMCS IPUHLIUIIY T€OPii KOMITIOTEPHUX CUCTEM MOJEIOBaHHS. Ha OCHOBI MPOBEIEHUX TEOPETUYHUX
i excriepuMeHTaIbHUX AOCIiIKeHb OTPUMaHO HOBE pillleHHS BasKJIMBOI HAyKOBO-TIPUKJIAIHOI TpobieMHy,
c(OpPMOBAHO Ta PO3BUMHYTO HOBUI1 HAYKOBUI HAIIPSIMOK — PO3POOJIEHHS, y3arajlbHEHHsI Ta PO3BUTOK TEOPETUYHUX
OCHOB MaTEMATUYHOTO i KOMITIOTEPHOTO MOZEIOBAHHS PyXy HEOE3IEUHNX Tra30MO0BITPSIHUX CyMillel y
PO3paxyHKOBOMY IIPOCTOPi TEXHOT€HHOTO 00’€KTa, 110 BiJPi3HSETHCS BiJl iCHYIOUUX pillleHb OibIll TOBHUM
BiJOOPaKEHHSIM IIPOLIECIB TEIJIOMACONIEPEHOCY, PO3POOKOI0 €(PEKTUBHUX OOUMCIIIOBAJIBHUX METO/IiB, IPU3HAYEHUX
17151 PO3B'sI3aHHS HECTALliOHAPHUX TI0YaTKOBO-KPANOBUX i HEJIOKAJIbHUX 33/1a4, HA OCHOBI Cy4YaCHUX TeXHIYHUX i
iHpopMalLiitHuX 3aCO0iB.

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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