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1. IlonepenkeHHA HaI3BUYaMHUX CUTYallill TEXHOTEHHOTIO XapaKTepy BHACJIIZOK aBapiil Ha CUCTEMAaX

SKUTTE3a0e311eYeHHs MICT

2. Prevention of Technogenic emergencies as a result of accidents on the life support systems of cities

Pedepar:

1. IuceprauiiiHa po6oTa MpUCBsAYeHa BUPIlIEHHIO BaXXJIMBOTO HAYKOBOTO 3aBIaHHSA y cepi LIUBIILHOTO 3aXUCTY —
po3pobui iHpopmaliiiHoi, MaTeMaTUYHOI Mozesiel Ta POPMYBAHHIO Ha iX OCHOBi METOIMKH, 3aCTOCYBaHHS SIKOi
IIO3BOJIMTH MiTBUIIUTY €(EKTUBHICTD [10NepeI)KeHHs HaI3BUYaliHUX CUTYaLlill TEXHOT€HHOT'O XapaKTepy 3a
PaxyHOK [100yI0BY IIPOTHO3y BUHUKHEHHS Ta PO3BUTKY Ha[3BUYalHUX CUTYallill TEXHOT€HHOTO XapaKTepy Ha
imxeHepHil iHpacTpyKTypi MicTa. [I7151 OCSATHEHHS [10CTaBIeHOi MeTH HeOOXiHO BUPIINTY HACTYIIHI HAyKOBi
3aBpaHHs: 1. [IpoBecTn aHami3 CyyaCHUX METOJIIB Ta MiAXOAIB 10 NONEPeI)KeHHS HaA3BUYaHUX CUTYaLlil
TEXHOT€HHOT'0 XapaKTepy BHACJIIOK aBapiil Ha cucTeMax XUTTe3abesrnedeHHs MicT. 2. Po3poburtu indpopmauinHy

MOIEIb I'Ii]_IBI/IH_LeHHH ereKTHBHOCTi TNONEPEINPKEHHS Ha,U,BBI/I‘{aIU/IHI/IX CI/ITyaLlifl TEXHOT€HHOT'O XapaKTEPY BHaC]Ii,]_IOK



aBapill Ha iH)KEHEPHUX MepeXXaxX CUCTEM XXUTTEe3a0€3Me4eHHs MicT. 3. PO3pobuTtu MmaTeMaTUYHy MOJ€Jb OL[iHKU
eeKTUBHOCTI YIIPaBJIiHHS IIPOLIECOM IOIIepeI’)KeHHs HaI3BUYalHOI cUTyallii TeXHOTeHHOTO XapaKTepy Ha
iHXXeHepHUX MepeXkax CUCTEM XXUTTe3abe3leueHHs MicTa. 4. PO3po6uTy MeTOAMKY NONepeIyKeHHs HaJ3BUYalHIX
CUTYyallill TEXHOT€HHOT'O XapaKTePy BHACJIIOK aBapill Ha iHKEHEPHUX MEPEXKAX CUCTEM SKUTTE€3a0€31eUYEHHSI MiCT.
5. [lepeBipuTH JOCTOBIPHICTb PO3PO6IEHUX MOZEJEN Ta METOJMKHY Ha iX OCHOBi. OO’€KT HOCTIIKEHHS — IPOLecC
NoIepeIPKEHHS HAA3BUYANHUX CUTYallil TEXHOT€HHOIO XapaKTepy BHACJILOK aBapill Ha iIHKEHEPHUX Mepekax
CHCTEM XUTTe3abe3nedeHHs MicT. [IpeameT NoCiIpKeHHsl — NapaMeTpy Mpoliecy NonepeyKeHHs HaJ3BU4ailHUX
CUTYyallill TEXHOT€HHOT'O XapaKTePy BHACJIIIOK aBapiil Ha iH)KEHEPHUX MepeskaxX CUCTEM KUTTE€3a0€e3eUYeHHS MICT.
J7151 po3B’s13aHHSI [IOCTABJIEHNX HAYKOBUX 33/1a4 B IMCEPTALIITHOMY [IOCJIiIKeHHI BUKOPHUCTOBYBalId MOZeJi Ta
METOIIU TEOPil CUCTEM, TEOPil0 BUIIAAKOBUX MIPOLECIB, IUCKPETHO-TIOAIEBE Ta iMiTalliliHE MOZEJIIOBAHHS, METOOY
MaTeMaTU4HOI CTAaTUCTUKU, METOIY aHaJIi3y 6araTOBUMIpHUX PsiiB, METOIX F€OCTAaTUCTUKU. [Ipy BUKOHAHHI
IucepTallii OTpMMaHO HOBi HAYKOBi Pe3yJIbTaTHU: — BIleplle PO3po6JIeHO iHpOpMaliiiHy MOAEb MiIBUILIEHHS
eeKTUBHOCTI NIoNepeyKeHHs HaJ3BUYallHUX CUTYyallill TEXHOT€HHOI0 XapaKTepy BHACJIiZIOK aBapiil Ha iH)KeHepPHUX
MepeXKax CUCTEM >KUTTE3a0€31€UEHHSI MICT, sIKa CKJIAJAEThCA 3 I€B'ATU (PYHKLiOHAIbHUX 6JI0KIB, IO€IHAHUX
IIPSIMMMU Ta 3BOPOTHUMHU 3BS1I3KaMH, 110 Y CYKYIIHOCTI 3a6e31e4ye KOMIJIEKCHE BUPIlleHHs 3a/1a4i (MOHITOPUHT,
AHTHUKPU30BE YIIPABJIiHHS Ta yIIpaBJliHHI 0OMEXKEHMMHU Pecypcamu), Malodu 3a METY CTBOPEHHSI i€BOi CUCTeMU
npoTuii HaA3BMYaliHMM CUTYalliIM TEXHOTEHHOT0 XapakTepy Ha CUCTeMax KUTTe3abe3[1e4eHHs MICT; — BIepIle
PO3p06JIEHO MaTEMATUYHY MOZEb OLiHKY €(EKTUBHOCTI YIIPaB/IiHHS HaA3BUYAalHUMU CUTYallisIMU TEXHOT€HHOTO
XapaKkTepy Ha iHKeHEePHUX MepeXKax CUCTEM XKUTTe3a0€e3I1eYeHHs MiCTa, SKa € Pi3HULEIO JBOX 3HAYEHb
MoBipHOCTEN. [lepina — MoToYHe 3Ha4€HHS MMOBIPHOCTI BUSIBJIEHHS] O3HAK BUHMKHEHHS HaJ[3BUYallHUX CUTYallil
TEXHOT€HHOT'0 XapaKTepy Ha iHKeHEePHUX MepeXkax CUCTEM XKUTTe3abe3ledeHHs MicTa. [lpyra — cTaHgapTHe
3HQYEHHS IMOBIPHOCTI, OTPMMAaHe JJIs1 TUIIOBOTO CLIEHAPil0 PO3BUTKY IOJil; — BIleplIe PO3POOJIEHO METOOUKY
MoINepepKEHHS HAA3BUYANHUX CUTYallill TEXHOT€HHOTO XapaKTepy BHACJILOK aBapill Ha iIHKEHEpHUX Mepexkax
CHCTEM >KUTTEe3a0€3I1€YEHHS MICT Y CKJIaZli KepPyIOUOTo aJIFlOPUTMY Ta HOTr0 MPOLeSypHOTO HallOBHEHHS, a Came
npoLenyp: O6IPyHTYBaHHS Ta BU3HAYEHHS (POPMATIB BUXiAHUX (BXiZHMX) JAaHUX NIPO CTaH iHKEHEPHUX MEPEX
CUCTEM JKUTTEe3a0e3eYeHHS; ilKeHEepHO-TeXHiYHe OOI'PYHTYBAaHHS CUCTEMU MOHITOPUHIY CTaHY iHKE€HEPHUX
MepeX CUCTEeM XXUTTe3abe3edeHH s, OpraHi3alifiHO-TeXHi4Ha peaJtizailisi po3pobieHoi MaTeMaTUYHOi MOJiei
aBapii Ha iHKeHePHil MepeXxi K Ikepesia MOXKJIMBOI HaI3BUYAHOI CUTYallii; IporpaMHO-anaparHa peaisanis
iHpopMaLiitHOi MOZEJIi Ta METOIMKU HA il OCHOBI; OOIDYHTYBaHHSI BiITIOBIHMX YIIPaBJIiHChKUX PillleHb, 110
IO3BOJISIE Y TOAABIIOMY MiHIMi3yBaTH HACHiTKU HAA3BUYAHMX CUTYaLlill TEXHOT€HHOTO XapaKTePy BHACJIIOK
aBapiil Ha iHKeHEePHUX Meperkax CUCTEM XXUTTe3abe3l1e4eHHS IJISIXOM 3HKEHHS IMOBIPHOCTI 2060 HeIOMyLeHHS
OCTaHHIX; — BIEpILIEe PO3POOJIEHO iIHTEPAaKTUBHUI allapaTHO-MIPOrPpaMHM KOMILJIEKC NONIEPEAKeHHS Hai3BUYaliHIX
CUTYallill TEXHOT€HHOT'O XapaKTepy BHACIIOK aBapill Ha iHKEHEePHUX MepekaX CUCTEM XXUTTe3a0e3MeUeHHs MiCT,
SIKUI 6a3yeThbes: Ha PyHKLIOHAI TepyuTopiaibHOI iHPopMaliifiHoi cuctemu B ckiafi udpoBoi kaprorpadiyHoi
OCHOBH nif, yrpaBiaiHHAM ['1C-060710HKY; IPUKIIaIHOTO IPOrpPaMHOro 3abe3nedeHHs 1711 Nporuody Hacainkis HC ta

BimoBimHOI 6a3u naHux 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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