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1. AnapatHo-niporpamHe 3ab6e3NeyeHHs] MOJIe/II0BAaHHS Ta Bisdyasisalii npouecy raciHHs MoXesx B MPUMIlleHHSIX

2. Hard-and-software modeling and visualization of suppressing fires process indoors

Pedepar:

1. Incepralist NpucBsYeHa PO3B'I3aHHIO HAYKOBO-TEXHIYHOI 33]ja4i, SIKa I10JIsIra€e y po3poolli anapaTHO-IIPOrpaMHUX
3ac006iB KOMII'IOTEPM30BAHOI0 TPEHAXKEPA [JIs1 MOZEJI0OBAaHH Ta Bisyasisallii pouecy NpUIUHEHHS
HEKOHTPOJIbOBAHOTO FOPiHHS B IPUMIIIEHHSX [IPX YaCOBUX OOMEKEHHSIX, 17151 IPAKTUYHOI MiATOTOBKY (axiBLIiB y
rasysi o>xe>xHoi 6e3rnexky. Po3po6y1eHO0 KOMILIEKCHY MO/eJIb [T0XKeXi B IPUMillleHHI Ha OCHOBI KIITUHHUX
aBTOMATIB, 1110 [1aJ10 MO>KJIMBICTb II0€IHATH MIPOLLECH PO3BUTKY Ta FaCiHHS MOXKEXI 3 ypaXyBaHHSIM IITATHOTO
[IO>KE>KHO-TEXHIYHOTO 06J1aHAHHS MiAPO3iJIiB CJIy>KOU LABIJIBHOTO 3aXUCTY Ta Ta 3a0€3MeYUJI0 MOXJINBICTD
PO3pOOKHU arnapaTHO-TIPOrPaMHUX 3aC06iB KOMIT'IOTEPU30BAHOTO TPEHAKEPY IMiATOTOBKY ITOXKEXHOro. [loeqHaHHS
IIPOLIECiB PO3BUTKY Ta ACiHHS IOXKEXKi JoCAraeThes iX NOOYA0BOIO 33 €JMHMM METOJOM KJIITUHHUX aBTOMATIB.
BukopurcTaHHs ITaTHOrO 06J1aiHaHHS MiAPO3iiB CJIy>KOU LIMBIJIbHOTO 3aXUCTY JA€ MOKJIMBICTh CTBOPEHHS
edeKTy "3aHypeHHSs" IIpU pOOOTi 3 TPEHAKEPOM, LIO MiABHUILY€e e(PEeKTUBHICTh 3aCBOEHHS IIPYHLINIIIB Ta IPUMOMIB

poboTu 3 HUM. Bizyasnizaliis mapameTpiB MO eJII0BaHHS BilOyBA€THCSI HA OCHOBI TPUBUMIPHOTO KJIITHUHHOTO



aBTOMATY, KOMIipKH SIKOTO 3MiHIOIOTb CBill CTaH Ta KOJIip 3aJI€3KHO Bif, pO3p00JI€HUX TPAaBUJI IEPEXOY Ta XapaKTePy
BIJIMBIB Ha HUX. HOBI Mopesti Ta 3acobuy, sIKi [10€JHaHi B €IMHY KOMIJIEKCHY MOZ€JIb PO3BUTKY Ta IIPUIIMHEHHS
TOpiHHS [AI0Th MOKJIMBICTD IIPOBOJUTH PO3PaxyHKHU [1apaMeETPIB MOXKEXKi Ha Pi3Hi MOMEHTH 4acy, MiJBULYBATU
€(EeKTUBHICTb MiATOTOBKY ONEPAaTUBHOTO IEPCOHAITY Ta MOXKXEXXHUKIB-PSITYBAJIbHUKIB [0 Oill 32 IPU3HAYEHHSM, i IK
HACJIiIOK 3MEHIIUTH IIPSMi Ta 106iyHi 30UTKM Bif moxkexi. TeopeTnyHi pe3ynbTaTy, OTPUMaHi B XO[Ii HOCIIiI>KeHHS,
OyJsiy NiATBEPAKEHI IIPU po3poO1Lli KOMIIJIEKCHOI MOZesIi pO3BUTKY Ta TaCiHHS MOXKeXi Ta il ynpoBaJyKeHHi y BUTJIsA]

KOMH'IOTepI/ISOBaHOI‘O TPEHAXEDPY I'IiII,I’OTOBKI/I TNO>KE>)KHOIO-pATYBaJIbHMKA.

2. Dissertation is devoted to scientific and technical problem that consists in the development hard-and-software
of computer simulator for modeling and visualization of suppressing fires process indoors with time limitations,
for practical training in the field of fire safety. Developed the complex model of the fire in the room based on
cellular automata, which made it possible to combine the processes of fire propagation and suppression,
considering the regular fire-technical equipment of civil protection units, and provided the possibility of
developing hard-and-software of computer simulator for firefighters training. The combination of processes of fire
propagation and suppression achieved by building the complex model on the only method of cellular automata.
Using regular fire-technical equipment of civil protection units makes it possible to create the effect of
"immersion” when working with the simulator, which increases the assimilation effectiveness of the principles and
methods how to work with it. Visualization of parameters modeling based on three-dimensional cellular automata.
Cells of it changes their position and color according to the developed transition rules and character of influence
on them. New models and tools, which developed on their base and combined into a single complex model of fire
propagation and suppression makes it possible to perform calculations of fire parameters at different time points;
increase the effectiveness of operating personnel and firemen training; reduce direct and indirect damages from
fire. The theoretical results, which obtained during the research, confirmed by developing the complex model of
fire propagation and suppression, which find its implementation as a computerized simulator of firefighter
training.
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