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1. ImiTanifina 6iHapHa aBTOMaTHa MOZEJIb TOBEiHKY TUHAMIYHUX IIPOLIECIB 3 BEJIMKOIO KiJIbKiCTIO B3aEMOAII0YNX
00’EKTiB

2. Binary Automaton Model for Simulation of Behavior of Dynamic Processes with Large Quantity of Interacting
Objects

Pedepar:

1. O6'eKTOM HOCHIIKEHHS € AMHAMIUHI IPOLIECH 3 BEJIMKOIO KiJIbKICTIO B3aEMOiI0YMX 06'€KTIB. MeTo10
IOCJIIPKEHHS € MiIBUILEHHS IPONYKTUBHOCTI iMiTallilHOrO MOZIEJIIOBaHHS AMHAMIYHUX MPOLLECIB i3 BEJIMKOIO
KiJIPKICTIO B3a€MO/Iil0UUX 00'€KTiB Ha OCHOBi pO3p00KU €(eKTUBHOI JUCKPETHO-NIOAIHOI Moaei i
004MCIII0BATIbBHOTO MeTOy ii peanizauii. [IpoBeneHi B po6OTi AOCTiI)KeHHSI OCHOBaHiI Ha METOAAX TeOpil KiHIeBUX
aBTOMATIB, cTaTUCTUYHOI (Pi3uKy, NiHiNHOI anrebpu Ta 06YMCIIOBANIBHOI reomeTpii, Teopii rpadis, a Takok MeTomax
MOJIEKYJISIPHOI ra30B0i AMHAMIKU. Pe3yIbTaTh KOMIT'IOTEPHOTO MOJEJIIOBAHHS OLIiHEH] 3 BUKOPUCTAaHHSIM METO/IIB
MaTe€MaTU4HOI CTAaTUCTUKU i Teopii MoAi6HOCTI, a NiATBEPAKEHHS €(PEKTUBHOCTI pO3pO6JIEHOrO MiAXOLY
3IiMICHIOETBCS MTOPIBHAILHUM aHAJII30M PE3YyJIbTATiB YMCIOBUX | HATYPHUX €KCIIEPUMEHTIB i pe3yJIbTaTiB

MOJIeJIIOBaHHS. Briepiue onepskaHo: 6iHapHa aBToMaTHa Mojesb (BA-Mozerp), B sIKiil 06'eJHAHHS 00'eKTiB



oOMeXeHe TiJIbKU GiHapHUMU 3B's13KaMU; 00YMCII0OBAJIbHUM MeTog, pearizanii BA-monesni; BBegeHHa kinacudikalii
MOJiN Ha «IiNCHI» Ta «HeHilCHI». YIOCKOHAJIEHO: METOM, IUCKPETHO-TIOLIMHOTO iMiTalliliHOTO MOE/II0BaHHS
ra3ofiJMHaMivyHUX TeYill; METO]| 3BE€JJ€HHS PealbHUX BEJIMYMH 10 MOJeIbHUX. JliCTasio MoJaabluIoro PO3BUTKY
METOY NOOY0BU JIiHil IOTOKY i JIiHil piBHS NIpY AOCIIIPKEHH] ra304MHAMIYHUX TeUill, Jje IJIIXOM BUKOPHUCTaHHS
KOB3HOI BaroBoi alipOKCUMallii OTPMMaHO MOJIMIIEHHs CIIPUMHATTA ra304MHaMIYHUX TIapaMeTPiB NpU Bidyasisauii
Tedill. [I[pakTUYHe 3Ha4YE€HHSI OTPUMAHUX PE3YyJIbTATIB: y IPOLECi IPAaKTUYHOI peaisdalii 3acTocyBaHHs bA-Mozeni i
BJIOCKOHAJIEHUX METOIiB POo3p0bJieHi 6ibioTeka maboHiB iMiTal[ilHOrO MOJIeTI0BaHHS, IPOTPaMHi KOMILJIEKCU
iMITal[iMHOTO MOJIE/IIOBAHHS TPMBUMIPDHUX ra30AMHAMIYHUX TeYill. BupilleHi IpakTUYHO BaXKJIMBI 3a1a4i
MOJIe/II0OBAaHHS TPUBUMIPHUX ra304MHAMIYHUX TeYiil: IepeTyCKOBOro CTaHy CTalliOHAPHOTO IJIa3MOBOTO JABUTYHA
CII[-20; nomupeHHs ra30l10pOIKOBOi CyMillli IIPY raciHHi [oXexi B 06MeKeHOMY ITPOCTOpi TYHEJISI.

2. The research subject is dynamic processes with large quantity of objects. The research purpose is increase of
simulation productivity for dynamic processes with large quantity of interacting objects by developing new event-
driven model and effective method of its realization. The investigations are based on the research methods of
theory of finite automatons, statistical physics, linear algebra, computational geometry and methods of molecular
dynamics. The results of computer simulation are validated with using methods of mathematical statistics and
theory of similarity. The productivity of the approach developed is confirmed by comparison of results of
computational and real experiments with results of experiments on the model. For the first time developed are the
binary automaton model (BA-model) in which objects are united only by binary connections; computational
method that realizes the BA-model; the events division into classes of “true” and “false” ones is introduced.
Improved are the event-driven method for gas-dynamics flows simulation; method of conversion of real values to
model ones. The methods for building the flow lines and level lines while researching the gas-dynamic flows are
further developed. The practical importance of obtained results consists in development of the simulation
modeling template library for practical realization of the BA-model and the software for gas-dynamic flows
simulation. The following practically important problems of gas-dynamic flows simulation are solved: the pre-
ignition state of stationary plasma engine SPD-20; the propagation of gas-powder fire-extinguishing mixture in
the confined space of tunnel.
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