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Pedepar:

1. Inceprauiiina po60Ta IpUCBIY€HA BUPIIEHHIO Ba)KJIMBOI'O HAYKOBOTO 3aBAaHHs Y cdepi UUBIIBHOTO 3aXUCTY —
po3po6Li iHpopMaliiiHOi, MaTEMAaTUYHOI MoZesel Ta POPMYBAHHIO Ha iX OCHOBI METOIMKM, 3aCTOCYBaHHS SIKOi
IO3BOJINTH MiIBUIINTY €(EKTUBHICTD [IONEPEIKEHHS HAI3BUYAHUX CUTYalill TEXHOT€HHOTO XapaKTepy 3a
PaxyHOK [100y[10BY IIPOTHO3y BUHUKHEHHS Ta PO3BUTKY HaJ3BUYalHUX CUTYallill TEXHOT€HHOTO XapaKkTepy Ha
imXeHepHi iHppacTpyKTypi MicTa. [I7151 OCATHEHHS 1I0CTaB/IEHOi MeTH HEOOXiHO BUPIIUTY HACTYIIHI HAyKOBi
3aBpaaHHs: 1. [IpoBecTu aHasi3 Cy4aCcHUX METOZIB Ta MiAXOiB 10 MIONEPEIKEHHS HA3BUYaNHUX CUTYyalil
TEXHOT€HHOT'0 XapaKTepy BHACJIIOK aBapiii Ha cucTeMax XKuTTe3abesrnedeHHs MicT. 2. Po3poburtu indpopmauiiny
MOJeJIb MifiBUlIeHHS e(PEeKTUBHOCTI oNepeyKeHHs Hal3BUYalHUX CUTYyallill TEXHOT€HHOI'0 XapaKTepy BHACJiJOK
aBapiil Ha iIHKEHEPHUX MepeKaxX CUCTEM KUTTe3a0e3edeHHs MicT. 3. Po3pobuTtu MaTreMaTU4Hy MOJI€JIb OLiHKU
e€(EeKTUBHOCTI YIIPaBJIiHHS IIPOLIECOM IONEePEIKEHHS HaI3BUYAiHOI CUTYallii TEXHOT€HHOTO XapaKTepy Ha

iHXXeHepHUX MepeXkax CUCTEM JXUTTe3abesleuyeHHs MicTa. 4. PO3pobuTy MeTOAMKY NONepepKeHHs HaJ3BUYalHIX



CUTYyallill TEXHOT€HHOT'O XapaKTePy BHACJIIOK aBapiil Ha iH)KEHEPHUX MepeskaxX CUCTEM KUTTe€3a0€e3e4eHHS MICT.
5. TlepeBipuTu JOCTOBIPHICTb PO3POOJIEHUX MOIEJIeN Ta METOIMKHY HA iX OCHOBI. OG’€KT IOCIiIKEHHS — MPOLIEC
IOIepeIPKEHHS HAN3BUYANHUX CUTYallil TEXHOT€HHOIO XapaKTepy BHACJIILOK aBapilil Ha iIHKEHEPHUX Mepekax
CHCTEM XUTTe3abe3nedeHHs MicT. [IpegmeT NOoCiIpKeHHs — NapaMeTpy MPOLeCy NoNepeyKeHHS HaJ3BUYailHUX
CUTYalliil TEXHOT€HHOT'O XapaKTePy BHACJIIIOK aBapiil Ha iH)KEHEPHUX MepeKaxX CUCTEM KUTTE€3a0€3eUYE€HHS MICT.
J7151 po3B’s13aHHSI [I0CTaBJIEHUX HAYKOBUX 33/1a4 B IMCEPTALiIHOMY JIOCTIiI)KeHHI BUKOPHUCTOBYBalId MOZeJi Ta
METOJIU TEOPil CUCTEM, TEOPiI0 BUIIQAKOBUX MIPOLECIB, IUCKPETHO-TIOAIEBE Ta iMiTalliliHE MOZEJIIOBAHHS, METOOM
MaTeMaTU4HOI CTATUCTUKU, METOIM aHaJIi3y 6araTOBUMIpPHUX PsAiiB, METOIA F€OCTAaTUCTUKU. [Ipy BUKOHAHHI
Iycepralii OTpMMaHO HOBI HAyKOBi pe3ysbTaTy: — BIleplie po3pobiieHo iHdpopMaLiliHy MOZesb MigBUILEHHS
eeKTUBHOCTI NIoNepe)KEHHS HaJ3BUYalHUX CUTYyallill TEXHOT€HHOIO XapaKTepy BHACJIiOK aBapiil Ha iH)KeHEPHUX
Mepeskax CUCTEM KUTTe3a0e3IeUeHHs MICT, sIKa CKJIaIa€ThCs 3 1eB'ITU PyHKILIOHATIbHUX OJIOKIB, TO€HAHUX
IIPSIMMMU Ta 3BOPOTHMMHU 3B$13KaMH, 110 Y CYKYIIHOCTI 3a6e31e4ye KOMIJIEKCHE BUPIlleHHs 3a/1a4i (MOHITOPUHT,
aHTHUKPU30BE YIIPaBJIiHHS Ta yIIpaBJliHHI OOMEXXEHMMHU Pecypcamu), Malouu 3a METY CTBOPEHHSI 1i€BOi cucTeMu
IpoTUii Ha3BMYaHMM CUTYalliIM TEXHOTEHHOI 0 XapaKTepy Ha CUCTeMax KUTTe3abe3[1e4eHHs MICT; — BIEpIle
PO3p06JIEHO MaTeMAaTUYHY MOZEb OLiHKY €(PeKTUBHOCTI YIPABJIiHHS HAI3BUYAlHUMU CUTYALliIMU TEXHOT€HHOTO
XapakTepy Ha iHXKeHEepHUX MepeXkaxX CUCTeM XXUTTe3abe3leueHHs! MiCTa, sIKa € Pi3HULeI0 JBOX 3HaYeHb
MMoOBipHOCTEN. [lepina — MoToYHe 3Ha4€HHS MMOBIPHOCTI BUSBJIEHHS O3HAK BUHMKHEHHS HAJ3BUYallHUX CUTYaLliN
TEXHOT€HHOT'0 XapaKTepy Ha iHKeHEePHUX Mepekax CUCTEM XKUTTe3abe3ledeHHs MicTa. [lpyra — cTaHIapTHe
3HA4YEHHS IMOBIPHOCTi, OTPUMaHe 1J151 TUIIOBOTO CLIEHaPil0 PO3BUTKY MOJil1; — BIEpIle pO3pO6IEHO METOAUKY
NoINepePKEHHS HAA3BUYANHUX CUTYallil TEXHOT€HHOTO XapaKTepy BHACJIILOK aBapill Ha iIHKEHEpPHUX Mepekax
CHCTEM KUTTEe3a0€3M1eYEHHS MICT Y CKJIaZli KEPyIOUOTo aJIFCOPUTMY Ta MOTro MPOLESYyPHOTO HAallOBHEHHS, a CaMe
npolenyp: OOrpyHTYBaHHS Ta BU3HAaYeHHS (POpMaTiB BUXiTHUX (BXiAHMX) JaHUX PO CTAH iH)KEHEPHUX MEPEX
CHCTEM XUTTe3abe3eYeHHS; iIH)KeHEePHO-TexXHiYHe OOIPYHTYBaHHS CUCTEMU MOHITOPUHTY CTaHy iH)KeHepHHUX
MEepesK CUCTeM XUTTe3abe3redeHHs; OpraHizaliiiHo-TeXHiyHa peasnisdallis po3po6yeHoi MaTeMaTUYHOi Mojiei
aBapii Ha iHKeHePHIN Mepexi K IKepesia MOXKJIMBOI HaI3BUYaHOI CUTYallii; IporpaMHO-arnaparHa peaisanis
iHpopmaliitHOI Mozesli Ta METOAMKY Ha ii OCHOBI; OGI'PYHTYBaHHS BiiNIOBiIHMX YIIPaB/liHCbKUX PillleHb, 110
IIO3BOJISIE Y TTOAABIIOMY MiHIMI3yBaTH HACIiIKU HAA3BUYAHUX CUTYaLlil TEXHOT€HHOTO XapaKTePy BHACIIIOK
aBapiil Ha iIHKeHEPHUX MepeXKax CUCTEM XKUTTe3a0e3I1€4eHHS IJISIXOM 3HIDKEHHS IMOBIPHOCTI a0 HeIOyLEeHHS
OCTaHHIX; — BIIEpILIEe PO3POOJIEHO iIHTEPAKTUBHUI allapaTHO-MIPOTrPaMHUM KOMILJIEKC NONEePEIKeHHS Hal3BUYaliHIX
CHTYyalill TEXHOT€HHOTO XapaKTepy BHACJIIOK aBapill Ha iHXKeHEepHUX MepeXkax CUCTEM JKUTTe€3abe31eueHHs MiCT,
KU 6a3yeThbCsl: Ha (PyHKLIOHAI TepUTOpiasibHOI iHPopMaliifiHoi cucTemMu B ckiafi uudpoBoi kaprorpadiuyHoi
OCHOBH nif, yrpaBiaiHHAM ['1C-0060710HKY; NPUKIIAIHOTO IPOrPaMHOro 3abe3nedeHHs 1711 Nporuo3y Hacaiakis HC ta

BimmoBimHoi 6a3u gaHux HC.

2. The dissertation is devoted to solving an important scientific problem in the field of civil protection - the
development of information, mathematical models and the formation of a methodology based on them, the
application of which will allow increasing the effectiveness of preventing man-made emergencies by building a
forecast of the occurrence and development of man-made emergencies in the engineering infrastructure of the
city. To achieve this goal, it is necessary to solve the following scientific problems. 1. To analyze modern methods
and approaches to the prevention of technogenic emergencies as a result of accidents in urban life support
systems. 2. To develop an information model to improve the efficiency of preventing industrial emergencies as a
result of accidents in the engineering networks of urban life support systems. 3. To develop a mathematical model
for assessing the effectiveness of managing the process of preventing a technogenic emergency in the engineering
networks of urban life support systems. 4. To develop a methodology for preventing industrial emergencies due to
accidents in the engineering networks of urban life support systems. 5. To verify the reliability of the developed
models and methods based on them. The object of research is the process of preventing technogenic emergencies
as a result of accidents in the engineering networks of urban life support systems. The subject of the study is the
parameters of the process of preventing technogenic emergencies as a result of accidents in the engineering
networks of urban life support systems. To solve the scientific problems set in the dissertation research, models



and methods of systems theory, the theory of random processes, discrete-event simulation modeling, methods of
mathematical statistics, methods of analysis of multivariate series, and methods of geostatistics were used. During
the execution of the dissertation, new scientific results were obtained: - for the first time, an information model
was developed to increase the effectiveness of preventing man-made emergencies due to accidents on
engineering networks of city life support systems. It consists of nine functional blocks connected by direct and
feedback loops, which together provide a comprehensive solution to the problem (monitoring, anti-crisis
management and management of limited resources) with the aim of creating an effective system for combating
man-made emergencies on city life support systems; - for the first time, a mathematical model was developed to
assess the effectiveness of managing man-made emergencies on engineering networks of city life support systems,
which is the difference of two probability values. The first is the current value of the probability of detecting signs
of man-made emergencies on engineering networks of city life support systems. The second is the standard
probability value obtained for a typical scenario of events; - for the first time, a methodology for preventing man-
made emergencies due to accidents on engineering networks of urban life support systems has been developed, as
part of the control algorithm and its procedural content, namely the procedures: justification and definition of
formats of output (input) data on the state of engineering networks of life support systems; engineering and
technical justification of the system for monitoring the state of engineering networks of life support systems;
organizational and technical implementation of the developed mathematical model of an accident on an
engineering network as a source of a possible emergency; software and hardware implementation of the
information model and methodology based on it; justification of relevant management decisions, allowing to
further minimize the consequences of man-made emergencies due to accidents on engineering networks of life
support systems, by reducing the probability or preventing the latter; - for the first time, an interactive hardware
and software complex has been developed to prevent man-made emergencies due to accidents on engineering
networks of urban life support systems, based on the functionality of a territorial information system as part of a
digital cartographic basis managed by a GIS shell; application software for predicting the consequences of
emergencies and the corresponding emergency database.
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