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Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA BUPIIEHHIO BAKJIMBOTO HAYKOBO-TIPAKTUYHOTO 3aBHAHHS Y cepi MOXKEKHOI
6esmnexu — po3pobui iHpopmaniitHoi, MaTeMaTUYHOI Mojiesiel Ta GOpMyBaHHS Ha iX OCHOBI METOIIVKY,
3aCTOCYBaHHSI SKOi JO3BOJIUTD MiABUIIATH €(PEKTUBHICTb IPOTUIIOKEKHOTO 3aXUCTy 00'€KTiB KDUTUYHOI
iH(paCTPyKTYypH 32 paXyHOK €KCIIEPTU3U JKepeJsl BUHUKHEHHS NToXeX. [y JOCSATHEHHS [IOCTaBJIE€HOI METU B
IYcepTaLiliHii podoTi HEOOXigHO pO3B's13aT HACTYMNHI 3a1ad4i: 1. [IpoaHanizyBaTu MISIXY MiJBULIEHHS
ePEeKTUBHOCTI IIPOTUIIOKEKHOTO 3aXUCTy 00'€KTiB KDUTUYHOI iHPpacTpyKTypu. 2. Po3pobutu inpopmaniiiny
MOJeJIb MiJIBUIIeHHS €PEKTUBHOCTI IPOTUIIOKEKHOTO 3aXMCTy 00'€KTiB KDUTUYHOI iIHPPACTPYKTYpH 3a PaXyHOK
TeXHIYHOI eKCIIePTU3U [1I0BEPXHIi IPUMIILIEHb 5IKi 3a3HaJU BILJIMBY HEraTUBHUX (aKTOpPiB noxexi. 3. Pozpoburtu
MaTeMaTU4Hy MOJIeJIb MiJBUIIEeHHS €(PEKTUBHOCTI IPOTUIOXEXKHOIO 3aXUCTY 00'€KTiB KpUTUYHO]I iHppacTpyKTypu

3a paxyHOK TE€XHIYHOI eKCIIepTH3HU KillTSIBU I0BEPXOHb [IPUMIIIeHb B OCEPEKY I10XKeXi. 4. PO3po6buTu MeTonuKy



BUSIBJIEHHS1 OCE€PEIKOBUX O3HAK HA/I3BUYAMHOI cHTyallii BHACIIIOK MOXKEXi Ha 06’eKTax KpUTUYHOI iHPPaCTPyKTypH.
5. TlepeBipuTy OCTOBIpHICTh PO3PO6JIEHOI MO T METOAMKY Ha ii OCHOBI. 6. Po3pobutu BapianTu
BIIPOBA/P)KEHHS PO3PO0JIEHMX MOJIesIel Ta METOIMKU Ha 00'€KTax KpUTUYHOI iHppacTpykTypu. O6’eKT NOCTiIKEHHSs
- Ipolec MiBUIIeHHS €PeKTUBHOCTI IPOTUIIOKEXHOI0 3aXUCTY 00’ €KTIB KpUTUYHOI iHppacTpyKkTypu. [Ipeamer
OOCIIIKEHHS — HACIIKY TEPMIYHOTO BIUJIMBY IOKEXI, AKi MOXKJIMBO JOCJIIIUTH 3a PaXyHOK €KCIIEPTU3U IKEPETT
BUHUKHEHHS [10XXeX. [l po3B’s13aHHS [IOCTaBJIE€HNUX HayKOBUX 337124 B AUCEPTALilIHOMY [OCiIKeHH]
BHMKOPHCTOBYBJIACSI METOAU (PYHKLIOHAJIbHOTO Ta (PAaKTOPHOrO aHai3y, Teopii IMOBIpHOCTI Ta MaTeMaTUYHO]
CTaTUCTHKHU, TEOPIl AJITOPUTMIB, MATEMATUYHOTO MOZEJIIOBAHHS, TEOPIi yNIpaB/IiHHA | IPOBENEHHI HAYKOBUX
IOCJIiIKeHb, Teopii eIeKTPOIIPOBiAHOCTI. Y Ipolieci BUKOHAHHS POOOTH BIleplile OTPUMaHi HACTYITHI HAyKOBi
pesysnbTaTu. 1. Biepiie po3pobsieHa iHpopmaliifina MoJiesb IiABULLEHHS €(PEKTUBHOCT] IPOTUIIOKEKHOTO 3aXUCTY
00’eKTiB KPUTUYHOI iIHPPACTPYKTYPH 32 paXyHOK TEXHIYHOI eKCIIePTU3U IOBEPXHi NPUMIll[eHb sIKi 3a3HAJN BILJIUBY
HEraTUBHUX (PAKTOPIB IOKEXKi, CKJIALAETHCA 3 BOX KOHTYPIB YIIPaBJIiHHS 3arajbHOrO KOHTYPY SIKAM BiflIOBinae
[IO3UTUBHOMY pillleHHIO 11070 €(EeKTUBHOCTI CUCTEMU IIPOTUIIOKEKHOTO 3aXUCTY 00'€KTY KPUTUYHO]
iH(paCTpyKTYypH Ta ONIEPATUBHOIO KOHTYPY, SIKUH 33i€ThCs1 y pa3i HEraTUBHOI OLiHKU €(PEKTUBHOCTI CUCTEMU
IIPOTUIIOKEXHOTO 3aXUCTY 00'€KTY KPUTUYHOI iIHPPACTPYKTYpH, PillleHHSs OA0 KOHTYPY YIIPaBJIiHHS IPUIMAETbCS
CIIMPaIOYMCh HAa CyYacHi TeXHIYHi JOCSATHEHHS B 06JIaCTi eKCIIEPTU3U MIOXKEX Ta ixX HacJiaKis; 2. Biepuie
po3pobiieHa MaTeMaTU4Ha MOZEJb MifBULIEHHS e(eKTUBHOCTI IPOTUIIOXKEXHOTO 3aXUCTY 00'€KTiB KPUTUUHOI
iH(PpACTPYKTYpH 32 PaXyHOK TEXHIYHOI €KCIIEPTU3H KillTSIBY IIOBEPXOHb NIPUMIlIlEHb B OCEPEIKY IOXKEXI
CKJIAJIa€ThCs 3 LIECTU aHAITUYHUX 3ayIe>KHOCTeN. [lepma Ta gpyra 3a71e>XHOCTi BUSHAYAIOTh BILJIUB
TepMOJVHaMIYHUX IIPOLIECiB BUIIPOMiHIOIOHOi IOBEPXHI I10JIyM’st Ha GOpMYyBaHHS Wapy KinTsasu. Tpets onucye
BIIJIMB TEPMOJAMHAMIUHUX [IPOLECiB BUIIPOMIHIOIOUO] TIOBEPXHI MOyM’st HA (OPMYBaHHS APy KillTSBU y pasi
HasIBHOCTI OrOpO/IKyBaJIbHOI TOBEPXHi. YeTBepTa Ta I'ATa 3aJI€XKHICTb JO3BOJISIOTh BPAaxyBaTH BIUIMB Ha IIPOLIECU
dhopMyBaHHS KilITSIBU IPafiieHTIB TeMIIepaTypu Ta MBUIKOCTI IOBITPSl Y BUCKiTHOMY IIOTOLL Ha/l OCEPEKOM
noxxexi. lllocTa 3a71€XXHICTb BpaXOBYe€ BILJIMB BEJIMYMHU KOe(DillieHTy KOHBEKIiITHOTO TeIJI000MiHY
OrOpOJKyBaJIbHOI NOBEPXHI 3 BUCKITHMMY [TOTOKaMU Hal, OCEpeKOM ropiHHS Ha (GOpPMYBaHHS APy KiNTsBY; 3.
Briepie po3po6iieHa METOIMKA BUSIBJIEHHS OCEPEeIKOBUX O3HAK Ha/I3BUYANHOI CUTYallii BHACTILOK MOXKeXi Ha
00'eKTax KpUTUYHOI iIHPPaCTPYKTypH, peaisyo po3podsieHy MaTeMaTUYHY MOJeJIb MifBUIEHHS e(DeKTUBHOCTI
IIPOTUIIOKEKHOTO 3aXMCTy 00'€KTiB KDUTUYHOI iHPPaCTPYKTYpPH 32 PaXyHOK TE€XHIYHOI €KCIIEPTU3HU KilITSIBU
[IOBEPXOHb NIPUMIlLIIEHb B OCEPEOKY IOKEXKi, CIMPAEThCS HA aJITOPUTM ii 3aCTOCYBaHHS peasisallis IKoro
nepenbayae MOCiIOBHE 3aCTOCYBAHHS HACTYIIHUX IIPOLieIyp: NPOLelypy ITPOBEIEHHSI BUMipIOBaHb, IIPOLeAypU
CTaTUCTUYHOI 06POOKY pe3ysbTaTiB BUMIpIB, IpoLieAypU PEKOHCTPYKLIi moxkexxi. [IpakTuyHe 3HaUY€HHSI OTPUMaHUX
PEe3yJIbTaTIB MOJISITae y NOAAJIBIIOMY PO3BAUTKOM CyYaCHUX IMiIXOMAIB IO PO3B’sI3aHHA 3a/1a4 €(PEKTUBHOCTI
IIPOTUIIOKEXHOTO 3aXUCTY 00'€KTiB KPUTUYHOI iHPPACTPYKTYPU 32 PaXyHOK TE€XHIYHOI €KCIIEPTU3U KillTSIBU
[IOBEPXOHb NIPUMillleHb B OcepeKy noxkexi. OTpruMaHHi iHCTpyMeHTaJIbHI 3aCO0M 3 pO3B'si3aHHS 33724
NonepeyKeHHS HaJ3BUUaHUX CUTYyallill Ta IOXKE>X TEXHOI€HHOr'O Ta TEPOPUCTUYHOTO XapaKTepy Ha 00’eKTax
KPUTHAYHOI iHPPACTPYKTYPH, SIK B YMOBAX BOEHHOT'O CTaHy, TaK i MOBOEHHNUI 4aC € MiAI'PYHTSIM JJIs1 [IOJAJIBIIOTO
Iepexo/ly Ta BIPOBAIKEHHIO B IisJIbHICTh MiIPO3imiB i3 3an06iraHHs HaA3BUYaNHUX cUTyalii Ta noxex JCHC
Cy4yaCHUX alapaTHUX 3ac006iB OCTiIKEHHS ToXKeX Ta iHpopMaLliffHUX TEXHOJIOTIN €MHOTO €BPOIIEIICbKOTO
inpopmauiniHoro npocropy. Pe3ysbTaT po60TH MOXYTb BUKOPHUCTOBYBATHCS K B CUCTEMI iHPOpMaLiliHO]
MiITPUMKHU IIPOLECY OOCIIPKEHHS IPUYMH BUHUKHEHHS HAI3BUYalHUX CUTYaLill B HACJIAOK MTOXKEXI, TaK i AJ1s

3a0e3ne4yeHHs HaByaabHOro npouecy B 3BO 3 BUKIafaHHs 610Ky OUCHUILIIH «JJOCTiIKEeHHS TTOXKEX».

2. The dissertation is devoted to solving an important scientific and practical problem in the field of fire safety -
the development of information, mathematical models and the formation of a methodology based on them, the
application of which will allow to increase the effectiveness of fire protection of critical infrastructure facilities
through the examination of fire sources. To achieve the set goal in the dissertation, it is necessary to solve the
following tasks: 1. Analyze ways to increase the effectiveness of fire protection of critical infrastructure facilities. 2.
Develop an information model for increasing the effectiveness of fire protection of critical infrastructure facilities
through technical examination of the surfaces of premises that have been affected by negative fire factors. 3.



Develop a mathematical model for increasing the effectiveness of fire protection of critical infrastructure facilities
through technical examination of soot on the surfaces of premises in the fire center. 4. Develop a methodology for
detecting focal signs of an emergency situation due to a fire at critical infrastructure facilities. 5. Verify the
reliability of the developed model and methodology based on it. 6. Develop options for implementing the
developed models and methodologies at critical infrastructure facilities. The object of the study is the process of
increasing the effectiveness of fire protection at critical infrastructure facilities. The subject of the study is the
consequences of the thermal impact of a fire, which can be investigated through an examination of the sources of
fire origin. To solve the scientific problems set in the dissertation research, the methods of functional and factor
analysis, probability theory and mathematical statistics, algorithm theory, mathematical modeling, management
theory and scientific research, and electrical conductivity theory were used. 1. The information model for
increasing the efficiency of fire protection of critical infrastructure facilities through technical examination of the
surfaces of premises that have been exposed to negative fire factors has been developed for the first time,
consisting of two control loops: a general loop that corresponds to a positive decision on the efficiency of the fire
protection system of a critical infrastructure facility and an operational loop that is activated in the event of a
negative assessment of the efficiency of the fire protection system of a critical infrastructure facility; the decision
on the control loop is made based on modern technical achievements in the field of fire examination and their
consequences; 2. The mathematical model for increasing the efficiency of fire protection of critical infrastructure
facilities through technical examination of soot on the surfaces of premises in the fire center consists of six
analytical dependencies. The first and second dependencies determine the influence of thermodynamic processes
of the radiating flame surface on the formation of a soot layer. The third describes the influence of thermodynamic
processes of the radiating surface of the flame on the formation of a soot layer in the presence of a protective
surface. The fourth and fifth dependences allow us to take into account the influence of temperature and air
velocity gradients in the ascending flow above the fire center on the processes of soot formation. The sixth
dependence takes into account the influence of the coefficient of convection heat exchange of the protective
surface with ascending flows above the combustion center on the formation of a soot layer; 3. For the first time, a
method has been developed for detecting focal signs of an emergency situation due to a fire at critical
infrastructure facilities, a developed mathematical model for increasing the effectiveness of fire protection of
critical infrastructure facilities through technical examination of soot on the surfaces of premises in the fire center
is implemented, and its implementation is based on an algorithm for its application, the implementation of which
involves the sequential application of the following procedures: measurement procedures, procedures for
statistical processing of measurement results, and fire reconstruction procedures. The obtained tools for solving
the problems of preventing emergencies and fires of a technogenic and terrorist nature at critical infrastructure
facilities, both in martial law and post-war times, are the basis for the further transition and implementation of
modern hardware for fire research and information technologies of the single European information space in the
activities of the emergency and fire prevention units of the State Emergency Service.
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rOJIOBH pagu

BaacHe IlpizBuime Im's I10-6aTbKOBI Hysusin Onexcannp Muxainosud
roJIOBYIOYOrO Ha 3aciJaHHi

BiamoBiganbHUH 32 MiITOTOBKY Menesxuk Poman CepriiioBid

00JIIKOBHX JOKYMEHTIB

Peectparop VkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallilo HayKOBOi IOpyenko TeTsaHa AHaToiiBHA

OisIIBHOCTI




