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Pedepar:

1. Incepraniiina po60Ta IpUCBIYEHA BUPIMIEHHIO BayKJIMBOI'O HAYKOBOIIPAKTUYHOTI'O 3aBJJaHHS y rajy3i Mo>Ke>KHOi
6e31exku — po3pobLi METOLY CYKYITHOT'O PO3MIllleHHS Ha JIOKQJIbHUX TEPUTOPISIX TIOKEKHUX MiAPO3/iJiB 3 pisHUM
KiJIbKICHHM Ta SKiCHUM CKJIaJloM B iHTepecax MifBUIeHHS PiBHS MOXKEKHOI 0€3MeKy Ha TAaKUX TEPUTOPISX 3
pi3HMMU cOLiaIbBHUMU Ta IPOMUCIOBAMU BJIACTUBOCTSIMU ITPU OOJIAIITYBAHHI HOBUX MOKEXHUX MiAPO3[iliB Ta IPU
KOHTPOJIi BiATIOBiHOCTi BUMOram 6e31eKy palioHiB, HaceJIeHUX IIyHKTIB Ta 00'€JHAaHWUX TePUTOPiaIbHUX IPOMa]L, SIKi
BXX€ MalOTh 00J1aJjHaHi N0KeXXHi Migpo3ziny. Y BCTyMi NOJaHO 3arajbHy XapakTEPUCTHKY NUCEePTaLifiHOi poOOTH.
OO6rpyHTOBaHa aKTyasbHICTh TEMU AUCEPTaLlil, CPOPMYJIbOBAaHO METY POOOTHU Ta OCHOBHI 3aBAAHHS OCJiIKEHHS,
II0OKa3aHO 3B'SI30K pOOOTH 3 HAYKOBUMHU Iporpamamu. HaBenieHo maHi mpo ocodrucTuil BHECOK 30,00yBaya, arpobariiio
poboTu Ta nybaikauii. Y nepumomy posaini AHAJII3 ICHYIOUYMX ITIAXOOIB 1O POSMIIIEHHS ITOXXEXKHNX
TIIIPO3ILIIB B MEXKAX AIIMIHICTPATMIBHO-TEPUTOPIAJIBHOI OIVIHULII IIpOaHasi30BaHO HOPMATUBHO-
IIPaBOBY 6a3y 1010 PO3MIlI€HHS MOXKEXHUX MiAPO3[iliB y MicTaxX Ta 06’'€IHAHUX TEPUTOPiaIbHUX TPOMAJIAX B

YKpaiHi Ta BCTaHOBJIEHO, 110 BU3HAYAJIbHMMU KPUTEPISIMU € MIiJIbHICTh HACEJIEHHS, PafiyC BUi3y Ta HOpPMAaTUBHUN



4yac NpuOyTTS 40 MiCLsl TIOXKeXi. AHAI3 iCHYI0UMX METO/IiB OLiHKY IOXKEKHUX PU3KMKIB I10Ka3aB, 110 iCHye 1Ba
MiTXOOU O OLIIHKY MOXKEXXHUX PU3UKIB: KiIbKICHUI Ta sKicHUM. KoxXXeH minxin Mae CcBOi mepeBaru Ta HeJOJIiKu.
I[Ipore, BCi cydyacHi METOAM OLIIHKY PU3MKIB BUKOPUCTOBYIOTh [1Ba OCHOBHI II0OKa3HMKU: IMOBIPHICTh BUHUKHEHHS
TOKEXi Ta IMOBIPHICTb 36UTKIB, 3aBIaHUX MOXEXKEW. Y npyromy posaini PO3POBKA HEMPOMEPEXEBUX
MO/IEJIEV OLIHKY PIBHS MTOXEKHOT HEBE3IEKHU JIOKAJIbHOI TEPUTOPII 3anporioHoBaHo HOBUI TiIXifL, 110
OLIiHKM IOKeXXHOI Hebe3IeK! JIOKaJIbHUX TEPUTOPIll 6y b-5IKOro po3Mipy, 30KpemMa OKpeMuX 00’eKTiB. 3
BHMKOPHCTaHHSIM HEMPOMEPEKEBUX TEXHOJIOTIH pO3p06IEHO MOIeJb IPOTHO3YBAHHS, sIKa JI03BOJISIE OLiHUTH
IIO>KEe>KHY Hebe3IreKy JIOKaabHOi TepuTopii 3i cryneHem Kopessauii r = 0,767. V tperbomy po3zini PO3POBKA
MATEMATUYHOI MOJIEJII CYKYITHOTO PO3MIIIEHHS TTOXKEXKHUX MIAPO3AUIIB PI3HOI @YHKIIIOHALHOI
CITPOMOJKHOCTI nokasaHo, 1110 OCHOBHUM 3aBJaHHAM ONTUMI3allil po3MillleHH [TOKEKHUX [iIPO3LiliB y perioHi
€ CTBOPEHHS1 YMOB, 32 SIKUX PiBEHb I10KEKHOT'O PU3UKY B KOXKHI TOYLi perioHy BiAIIOBiIaB 61 IPOTUIIOKEKHUM
MO>KJIMBOCTSIM NTOTEHLITHOTO MOXKEXKHOTO MiIp031iny, Ipy LIbOMY MiHiMi3yl0un (piHaHCOBI BUTpaTu. BusHaueHo, 110
OCHOBHUM CIIOCOOOM 3abe3NeyeHHs! Takoi BiAnoBigHOCTI € audepeHuiioBaHui ninxin 10 GyHKIiOHATIBHOTO
3a0€e31e4eHHs MTOXKEXKHOro MiIpo3 iy, IKMI BpaxoBye YMOBM BUI3Zy i IepeCcyBaHHS MOXKEXKHOrO Mifpo3ainy Ta
3abe3nevyye yMOBU 115 301/IbIIE€HHS CUJI Ta 3aCO6iB ITPU rACiHHI BEJIMKUX [TOXKeXK. Y yeTBepTomy posiini METO]]
CYKYITHOT'O PO3MIIIEHHS TTOXKEXHUX ITIJIPO3IIIB PI3HOI ®YHKIIIOHAJIBHOI CITPOMOXXHOCTI
3aIpPOIIOHOBAHA CTPYKTYypa reoiHopMalLifHOi CUCTEMU 151 YIIPABJIiHHS [OKEXHUMU 4YaCTUHAMHY, SIKa CKJIAJA€ThCs
3 BOCbMM 1apiB. HasiBHICTh IPeACTaBI€HNX KOMIIO3ULIMHUX 1IAPiB [03BOJIsI€ 30MpaTH Ta aHAJi3yBaTU iHpopMalliio
IIPO XapakTep JaHAmadTy MicLeBOCTi, ii 3a0yI0BY, CTYIiHb MOKEXHOI HE6E3I1EKH, PO3Taly>KEHICTb JOPOKHbO-
TPaHCIIOPTHOI MEPEXXi Ta OPOXKHIO CUTYAIIil0, KiJIbKICTh Ta PO3MiPU IMOKEX, PO3TAlIyBaHHS [IO>KEKHOPSITYBAIBHUX
IiApO3aisiB, KiJbKICTh CUJI Ta 32CO0IB IIO>KEKHO-PSITYBAJIbHUX POOIT Ha MiclieBOCTi. Briepiie po3po61eH0 MEeTOAUKY
Ta Ha il OCHOBI OTPUMaHO HellpoMepeskeBi MOJIeJIi OLIIHKY PiBHSI [TOXKEKHOI HeOe3IeKy JIOKaIbHOI TepUTOPIi, sIKi, Ha
BiIMiHHY BiJ] iHIIMX, BpaxOBYIOTb SIK [TapaMeTpy 320y 0BU HACEJIEHOTO IIYHKTY Ha LiIbHOHACeJeHill TepuTopii, Tax i
IIPOCTOPOBUIA PO3MOAiJ 1IiJIbBHOCTI HaceJIeHHs Ta 3a0yJ0OBY, TPAHCIIOPTHO-KOMYHIKaliliHy MepexXy, IPOCTOPOBUIA
PO3IIOLiN I'yCTUHM i BUAY POCJIMHHOCTI Ta CTATUCTUYHI JaHHI W00 JaHAMAa(THUX [IOXKEX JJ1s1 JIOKQJIbHOI TepUTOPIi
BEJIMKOT'O MacIITady, Ta sKi JO3BOJISIIOTh IPAZyI0BaTU 00'€KTU Ta JIOKaJIbHi 06J1aCTi TEpUTOPIi 32 PiBHEM MOXKEKHOI
Hebe3IeKy Y BilIOBiAHOCTI 4O KiJIbKOCTi cuJl Ta 3ac06iB /114 JIiKBiAalii yMOBHOI [TOXKeXi Ha 11iil TepUTOPii.
YII0CKOHasIeHO MaTeMaTUYHy MOZEJIb CYKYITHOTO PO3MillleHHS [TOXXEXHUX NiJIPpO31ijiB Pi3HOI PYHKLiOHATIbHO]
CIIPOMO>KHOCTI, SIKa BPAXxOBYe€ PiBHI [10>K€KHUX PU3UKIB 00'€KTIB UM JIOKAJIbHUX TEPUTOPIH, L[iIbOBOIO (PYHKLI€IO SIKO]
€ MiHimi3anis KibKOCTI MOXKEKHUX MiTPO3LiiB, MIJIIXOM 3HM)KEHHS IIJIOLI] TepeTUHY pailoHiB 06CIyrOByBaHHS
niApo3aisiB, Ta CHiBCTaBIEHHS PiBHS IIOXKEKHOI Hebe3NeK: 00'eKTIB i3 QYHKIIOHaTBHOIO CIIPOMOXKHICTIO BCiX
NIOKEKHMX ITiIPO3IiiB, SIKi MOKYTb OyTH 3aJIy4€Hi [/ TaCiHHS IOXKEXi y HOPMOBaHUM Yac i3 0JaTKOBUMU
0OME>KeHHSIMU YMOBY ITOETAITHOTO HAPOIIyBaHHS CUJI Ta 3aCO0IB Ha raciHHs MMOXKeXi, Ta sKa 03BOJIsSE€ BUPIIyBaTH
33/1a4i ONTMMaJILHOTO PO3MIllleHHS ITOXKEXHUX MiIpOo3IiiiB y MichbKill 3a0yZOBi, B palloHaX MicLieBUX
TEPUTOPiAIbBHUX IPOMaJ, Ta IPOBOLUTHU MEPEBIPKY SIKOCTI BXXE PO3MILEHUX MiApo3ainiB. [IpakTuyHe 3Ha4EHHA
OTPUMAaHUX PE3YJIbTATIB MOJIAra€e B pO3pOOLI HOBUX MiIXOiB 10 3a0€3[1€UYE€HHS HAJIEXKHOTO PiBHS IIOKEXKHO]

6e3rneKu B MiCTax Ta 00’'€fHAHUX TEPUTOPiaIbHUX rPOMaax.

2. The dissertation is devoted to solving an important scientific and practical task in the field of fire safety -
developing a method for the combined deployment of fire units with different quantitative and qualitative
composition in local areas in order to increase the level of fire safety in such areas with different social and
industrial properties when arranging new fire units and controlling compliance with the safety requirements of
districts, settlements and amalgamated territorial communities that already have equipped fire units. The
introduction provides a general description of the thesis. The relevance of the dissertation topic is substantiated,
the purpose of the work and the main tasks of the research are formulated, and the connection of the work with
scientific programmes is shown. The first section, ANALYSIS OF EXISTING APPROACHES TO THE DISTRIBUTION
OF FIREFIGHTERS WITHIN THE BOUNDARIES OF AN ADMINISTRATIVE TERRITORIAL UNIT, analyses the
regulatory framework for the deployment of fire departments in cities and amalgamated territorial communities in
Ukraine and establishes that the determining criteria are population density, travel radius and standard time of



arrival at the fire scene. An analysis of existing methods of fire risk assessment has shown that there are two
approaches to fire risk assessment: quantitative and qualitative. Each approach has its advantages and
disadvantages. However, all modern risk assessment methods use two main indicators: the probability of a fire and
the probability of damage caused by a fire.In the second section, DEVELOPMENT OF NEURONET MODELS FOR
ASSESSING THE LOCAL TERRITORIAL FIRE HAZARD LEVEL, a new approach to assessing the fire hazard of local
territories of any size, including individual objects, is proposed. Using neural network technologies, a forecasting
model has been developed that allows estimating the fire hazard of a local area with a correlation degree of r =
0.767. The resulting neural network is selflearning and can improve the assessment results when new statistical
data are introduced. In the third section, "Development of a Mathematical Model of the Cumulative Deployment of
Fire Units of Different Functional Capacities", it is shown that the main task of optimising the deployment of fire
units in the region is to create conditions under which the level of fire risk in each point of the region would
correspond to the firefighting capabilities of a potential fire unit, while minimising financial costs. In the fourth
section, METHOD OF AGGREGATE DEPLOYMENT OF FIRE UNITS OF DIFFERENT FUNCTIONAL CAPACITIES, the
proposed structure of a geographic information system for fire station management consists of eight layers. The
presence of the presented composite layers allows collecting and analysing information about the nature of the
terrain, its buildings, the degree of fire hazard, the road network and traffic situation, the number and size of fires,
the location of fire and rescue units, the number of fire and rescue forces and means on the ground. Scientific
novelty of the results. 1. For the first time, a methodology has been developed and, on its basis, neural network
models for assessing the level of fire hazard of a local area have been obtained, which, unlike others, take into
account both the parameters of settlement development in a densely populated area and the spatial distribution of
population and building density, transport and communication network, spatial distribution of vegetation density
and type, and statistical data on landscape fires for a local area of a large scale, and which allow grading objects
and local areas of the territory by the level of fire hazard. 2. A mathematical model of the aggregate deployment of
fire units of different functional capacities, which takes into account the levels of fire risks of objects or local
territories, has been improved, the objective function of which is to minimise the number of fire units by reducing
the area of intersection of the service areas of the units and comparing the level of fire hazard of objects with the
functional capacity of all fire units that can be involved in extinguishing a fire in a normal time with additional
restrictions on the condition of a phased increase in forces t 3. For the first time, a method of aggregate
deployment of fire units of different functional capacities has been developed and implemented in software, based
on the developed mathematical model of aggregate deployment of fire units of different functional capacities,
which, unlike the existing ones, allows calculating the optimal deployment of future operational service units (fire,
rescue, ambulance, police, citizen assistance centres) in the design of urban development, development of districts
and arrangement of amalgamated territorial units.
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Bsacue IlpisBume Im'st [To-6aTbKOBI Bacmanos Oznekciit €BreHOBIY

roJIOBH pagu

Bsacue IlpisBume Im'ss [T0-6aTbKOBI Bacmanos Ornekciit €BreHoBIY

roJIOBYIOYOrO Ha 3aciJaHHi

BignmoBizasnbHMI 3a ni,J.II‘OTOBKy [Tanox Bikrop BasieHTMHOBUY

00JIIKOBHX JOKYMEHTIB

Peectparop VkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallilo HayKOBOi

OisIIBHOCTI

FOpuenko TetsHa AHaToJiiBHA



