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Pedepar:

1. Incepraliist NpUCBsAY€HA BUPILIEHHIO aKTyaJbHOTO HAYKOBO-TEXHIUHOI0 3aBJJaHHA y cepi oXKeXHOi 6e31eKu —
BUSBJIEHHS 3aKOHOMIPHOCTI BIIJIUBY CUCTEM IIPOTUIIOXKEKHOIO 3aXMCTY Ha PO3PaXyHKOBI [IapaMeTpu
IHAVBIAYaJIbHOTO MOXKEKHOTO PUBKKY SIK HAYKOBOTO I I'PYHTS IJIs1 YAOCKOHAJIEHHS METOZY OLIiHIOBaHHS
iHOMBiAyaIbHOTO MOXKEXKHOIO PU3UKY. 3i1ICHEHO aHasi3 Cy4acHOro cTany e(peKTUBHOCTI (PYHKLIIOHYBAaHHS CUCTEM
[IPOTUIIOKEKHOIO 3aXMCTY Ta OLIHEHO XapaKTep iX BIUIMBY Ha BEJIMYMHY IHAUBIAYaTIbHOTO MTOKEKHOIO PU3UKY.
BcTaHOBJIEHO, IO MEXaHI3MU BIUIMBY 3a3HA4€HMX CUCTEM Ha PiBEHb IIOKEKHOTO PU3MKY 3a/INIIAIOTHCS
HEJIOCTAaTHLO BUBYEHMMMU. [IpoaHasizoBaHo HasIBHY CTPYKTYPY CUCTEMU IIPOTUIIOKEKHOTO 3aXMCTY 3 BUSHAYEHHSIM
ii ocHOBHUX (PYHKLIM i 3aBOaHb. BcTaHOBJIEHO, 1110 €()EKTUBHICTD CIIPALIOBAHHS B CEPEIHbOMY IJIs1 BCiX CUCTEM
IIPOTUIIOKEXHOTO 3aXUCTY CTAaHOBUTD 6113bKO 50%. [1py 11bOMy cHCTEeMa NIPOTUAMMHOTO 3aXUCTY, BCTAHOBJIEHA B

eBaKyaliliHOMy KOpUaopi, 36iy1bl1ye yac 6JI0KyBaHHS LJISIXIB eBaKyallii HeOe3reYHMMU YMHHMUKaMU [T0XKeXi



npu6au3HO Ha 34%. 31ificHeHo Bif6ip i aHasi3 HaN6imbI iHHOPMATUBHUX KPUTEPIiB, IPUIATHUX IJ11 OLiHIOBAHHS
BILJIMBY CUCTEM IPOTHUIIOXKEXKHOI'O 3aXUCTY Ha PiBEHb iHAUBINYaTbHOTO IIO3KEKHOTO pU3KKy. OGIPYHTOBAHO, IO
BM3HAYaJIbHUMMU [TIOKa3HMKAMU HaliHOCTI € 6€3BiIMOBHICTb Ta €(PEeKTUBHICTb PYHKIIIOHYBaHHS CUCTEM
IIPOTUIIOKEKHOTO 3aXMCTy. BU3HAaY€HO nepestik CUCTeM, 10 YMHSTh iCTOTHUM BILIMB Ha PiB€Hb iHAMBiAyalbHOrO
[IOKEKHOTO PU3UKY: CUCTEMU ITOKEKHOI CUTHAII3allii, CUCTEMU OIOBIIEHHS PO MOXKEXKY Ta KEPYBaHHS
€BaKyalli€lo JIOEeN, aBTOMAaTUYHI CUCTEMH MTOKEKOTACIHHS, a TAKOK CUCTEMU IIPOTUAMMHOTO 3aXUCTY.
OuiHIOBaHHS BIUIMBY 3[iMICHIOBAJIOCS LJISIXOM 3iCTaBJIEHHS [BOX aJIbTEPHATMBHUX CLIEHAPIIB: PO3BUTOK IIOXKEXKI 3a
BiZICYTHOCTI (PyHKLIiOHYBaHHS BiJJlTOBiIHOI CUCTEMHU MIPOTUIIOKEKHOIO 3aXUCTY Ta 32 YMOBU CBOEYACHOTO
CIIpaLlOBaHHS Bif[IOBiAHOI CCTEMU. 3aIIPOIIOHOBAHO CTPYKTYPHY CXE€MY IOCIiIKEHHS IMOBIpHOCTI e(peKTHBHOIO
CIIPALIIOBAHHS CUCTEM MTPOTUIIOKEKHOIO 3aXUCTy. HaBeneHi pe3ybTaTi LOCIIP)KEHHS BIUIUBY CUCTEM
IIPOTUIIOKEKHOTO 3aXMCTy HA 3HAYEHHS iHIMBINyaJIbHOT'O [IOXKEXXHOTO PU3UKY i3 BAKOPUCTAHHSM I10JIbOBUX
mogeneil. [TobymoBaHi po3paxyHKOBi MOJieJli Ta IPOBEE€Hi pO3paxyHKU /111 OPiCHOTrO LIEHTPY, TOPTiBEJIbHOTO
LIEHTPY Ta JIiKyBaJIbHOTO 3akJany. OJuH i3 po3paxyHKiB [IpOBeieHUH 1J1s1 00'eKTY, Ha SIKOMYy MaJjla Micle IIo>KesKa —
EnineHTtp M. [lepBoMaiicbK. AGCOJIIOTHI BiIXUJIEHHS PE3YJIbTATiB PO3PAXYHKY Bifl peayIbHUX HACJIiJKIB IIOKEXKi
CTaHOBJIATh 20 ¢ AJ15 Yacy AOCSATHEHHS BTPaTy BUAUMOCTI Ta 20 ¢ 11714 Yacy JOCSITHEHHS TeMIlepaTypu
CIIPALIIOBAHHS NPOTUAVMMHUX KJIAIIaHiB, IO Y BifHOCHUX MOKa3HUKax He nepesuilye 10% ta 20% BignosigHo. Takox
HaBeJleHi pe3yabTaTU JOCJIiIKeHHs i3 BUKOPUCTAHHSIM Teopii IMOBIPHOCTI Ha OCHOBI 3i0paHUX CTaTUCTUYHUX
IAHUX. BCTaHOBJIEHO BiTHOCHY KiJIbKiCTb [TOXKEXK ITPU OCHAILIEHHI 00'€KTY BiAOBITHUMU CUCTEMAMU
IIPOTUIIOKEKHOTO 3aXUCTY IJ1s1 Pi3HUX CTaAii JikBimanii moskexi. [To6ymoBaHi 3a1€5KHOCTI € PeKTUBHOCTI
(YHKLIOHYBaHHS BiJ[IOBiIHUX CUCTEM IIPOTUIIOKEKHOTO 3aXUCTy. BU3HaueHO MMOBiIpHiCTb €(peKTUBHOCTI
BMKOHAHHS (QYHKIIi} CUCTEM IIPOTUIIOXKEXHOTO 3aXUCTY, MIMOBIPHICTh OCHAIIIEHOCTi 00'€KTiB CUCTEMaMU
IIPOTUIIOXKEKHOTO 3aXUCTY TA UMOBIPHICTb CIIPABHOCTI CUCTEM IIPOTUIIOKEKHOIO 3aXMCTy. BCTaHOBIEHO, 10
3HaYeHHS IMOBIPHOCTI e(pEKTUBHOIO CIIPALIOBAHHS CUCTEM ITPOTUIIOKEKHOTO 3aXMCTy CTAHOBJISATH [1JI1S CUCTEM
ITO>KEKHOI CUMTHasIi3alii Ta ONOoBilleHHs PO noxexy — 0,61, 4y cucTeMy aBTOMAaTUYHOTO IOXKeXKoraciHHs — 0,87,
IJ1s1 CUCTEM MTPOTUIMMHOTO 3aXUCTY, BHYTPIlIHBOTO Ta 30BHIIIHBOTO IIPOTUIIOXKESKHOTO Bojonposoay - 0,5.
[IpoBegeHi eKcriepuMeHTasIbHI JOCTIIPKEHHS 3 METOIO IIEPEBIPKM OTPMMAHUX PE3YJILTATIB 3a TEOPETUYHNMU
mocuimkeHHsI MU, OOIPyHTOBaHO AOLIIbHICTh 3aCTOCYBaHHS METOIiB Teopii IMOBIPHOCTI Ta MifX0/iB, 3aCHOBAaHUX
Ha I10JIbOBUX KOMII'IOTEPHUX MOJieiX. [IopiBHSIHHS pe3ysbTaTiB pO3paxyHKiB 3 JaHUMU €KCIIePUMEHTAJIbHUX
IOCJIIPKEHD MMIATBEPAUIIO IXHIO aIEKBATHICTD i IPUMHSATHY TOYHICTb, OCKIJIBKY BiTHOCHI BiIXUJIEHHS HE
nepeBulyBany Ipubn3Ho 14% nist cucteM NMOXKe>XKHOI curHasnizauii, 61n13pko 20% 17151 cucTeM IPOTUANMHOTO
3aXUCTY Ta GJIM3BKO 7% [1J151 aBTOMATUYHUX CUCTEM II0XKE>KOraciHHs. Po3po6sieHO yIoCKOHalIeHUI METO
OLIiHIOBaHHSI iHAMBIIyaJIbHOTO TIO’KE€KHOTO PU3MKY 3 YPAaxyBaHHSM BIJIUBY CUCTEM IIPOTUIIOXKEKHOTO 3aXUCTY, SIKUN
BIIPOBAPKeHUH LIsIXOM BHeceHHs 3Minu N2 1 o [ICTY 8828:2019 «IloskeskHa 6e3nexka. OCHOBHI MTOJIOKEHHS».
Po3po6seH0 anropuT™m OOIPYHTYBAHHS OCHAIIEHOCTi 00'€KTY BiITIOBITHUMU CUCTEMaMU IIPOTUIIOKESKHOTO 3aXUCTY
Ha OCHOBI YIIPaBJIiHHS IIO>KE€>KHUM PU3UKOM, 110 [03BOJISIE HA OCHOBI pU3MK-0Pi€HTOBAHOTO MiAXONY OLiHIOBATH
HEeOOXiIHICTb OCHAIEHHS 00'€KTiB OyIiBHMITBA BiANOBIAHUMY CHCTEMaMU IPOTUIIOKEKHOTO 3aXUCTY. Pe3ysibraTu
IOCIIiIPKEHHS 3HAUIIY TPAKTUYHE 3aCTOCYBaHHA Yy AisiJIbHOCTI MiHicTepCcTBa PO3BUTKY TPOMAJ, Ta TEPUTOPIN
Ykpainu, «YKpaiHCbKOro CO103y II0>KEKHOI Ta TEXHOTeHHOi 6e3neku», B po6oTi TOB «®iyarmaH cucrem 6e3rnexku», a

TaKOX iHTErpoBaHi B OCBIiTHiN npouec HalioHaibHOro YHiBEPCUTETY LIMBIJIBHOTO 3aXMCTY YKpaiHu.

2. The dissertation is devoted to solving an urgent scientific and technical problem in the field of fire safety -
identifying patterns of influence of fire protection systems on the calculated parameters of individual fire risk as a
scientific basis for improving the method of assessing individual fire risk. An analysis of the current state of
effectiveness of fire protection systems and an assessment of the nature of their impact on the magnitude of
individual fire risk were carried out. It was established that the mechanisms of influence of these systems on the
level of fire risk remain insufficiently studied. The existing structure of the fire protection system was analyzed
with the definition of its main functions and tasks. It was established that the average efficiency of operation for all
fire protection systems is approximately 50%. At the same time, the smoke protection system installed in the
evacuation corridor increases the time of blocking evacuation routes by dangerous fire factors by approximately



34%. The selection and analysis of the most informative criteria suitable for assessing the impact of fire protection
systems on the level of individual fire risk were carried out. It was substantiated that the determining indicators of
reliability are the failure-free operation and the effectiveness of fire protection systems. A list of systems that have
a significant impact on the level of individual fire risk was determined: fire alarm systems, fire notification and
evacuation management systems, automatic fire extinguishing systems, as well as smoke protection systems.
Assessment of the impact was carried out by comparing two alternative scenarios: fire development in the absence
of the functioning of the corresponding fire protection system and under the condition of timely operation of the
corresponding system. A structural scheme for studying the probability of effective operation of fire protection
systems was proposed. The results of studying the impact of fire protection systems on the value of individual fire
risk using field models are presented. Calculation models were built and calculations were performed for an office
center, shopping center, and medical facility. One of the calculations was performed for an object where a fire
occurred - Epicenter in Pervomaisk. The absolute deviations of calculation results from the actual consequences
of the fire are 20 s for the time to reach visibility loss and 20 s for the time to reach the operating temperature of
smoke protection dampers, which in relative terms does not exceed 10% and 20% respectively. Results of research
using probability theory based on collected statistical data are also presented. The relative number of fires when
the object is equipped with appropriate fire protection systems for different stages of fire liquidation was
established. Dependencies of the effectiveness of functioning of the corresponding fire protection systems were
built. The probability of effectiveness of fire protection systems functions, the probability of objects being
equipped with fire protection systems, and the probability of serviceability of fire protection systems were
determined. It was established that the values of the probability of effective operation of fire protection systems
are: for fire alarm and notification systems - 0.61, for automatic fire extinguishing systems - 0.87, for smoke
protection systems, internal and external fire water supply - 0.5. Experimental studies were conducted to verify
the results obtained from theoretical research. The feasibility of applying probability theory methods and
approaches based on field computer models was substantiated. Comparison of calculation results with
experimental research data confirmed their adequacy and acceptable accuracy, as relative deviations did not
exceed approximately 14% for fire alarm systems, about 20% for smoke protection systems, and about 7% for
automatic fire extinguishing systems. An improved method for assessing individual fire risk taking into account the
impact of fire protection systems was developed, which was implemented through the introduction of Amendment
No. 1to DSTU 8828:2019 "Fire Safety. Basic Provisions". An algorithm for substantiating the equipment of an object
with appropriate fire protection systems based on fire risk management was developed, which allows, based on a
risk-oriented approach, to assess the need to equip construction objects with appropriate fire protection systems.
The research results found practical application in the activities of the Ministry of Development of Communities
and Territories of Ukraine, the "Ukrainian Union of Fire and Technogenic Safety", in the work of LLC "Flagship of
Safety Systems", and were also integrated into the educational process of the National University of Civil
Protection of Ukraine.
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IloBHe HaﬁMeHyBaHHﬂ IOpI/I,I[H‘IHO'l' 0COOM: HaujoHambHuit YHIBEpCUTET LMBIILHOTO 3aXUCTY YKpaiHu
Kopg, 3a €IPIIOY: 08571363

Micue3Haxoa>KeHHs: Bys.OHonpienka, Yepkacu, YepkachKuii p-H., 18034, Ykpaina

dopma ByTacHOCTI:

Cdepa ynpaBiiHHSL: [lepkaBHa ciyx6a YKpaiHy 3 HaI3BUYaNHNUX CUTYaLii

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpi3Buie Im'sa ITo-6aTbKOBI:

1. Kaproscekuit Cepriit BotioguMuposuy

2. Serhii V. Zhartovskyi

KBasigikanis: n.r.u., c.H.c., 21.06.02

InenTudgikarop ORCID ID: 0000-0001-7512-0988

JopaTrkoBa inHpopmanist:

IloBHe HaliMeHYBaHHS IOPHUAHUYHOI 0COOM: HauioHanbHMIl yHIBEPCUTET UMBITIBHOTO 3aXMCTy YKpaiHu
Kopg 3a €IPIIOY: 08571363

Micue3Haxoa>KeHHS: Bys.OHonpienka, Yepkacu, YepKachKuii p-H., 18034, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: [lepkaBHa ciyk6a YKpaiHu 3 HAA3BUYaiHUX CUTYyaLLii

ImentTudikarop ROR: He zacrocoyerbcs

VIII. 3aKkJIr04Hi BiZoMOCTi

BaacHe IIpizBume Im's I10-6aTbKOBI Orpomur FOpiii AHaTOMOBIY
rOJIOBM pajau

BaacHe IlpizBuime Im's [10-6aTbKOBI Orpomur FOpi#t AHaTOIHOBUY
roJIOBYIOYOroO Ha 3acigaHHi

BiamoBiganbHHUE 32 MiZITOTOBKY ITamox Bikrop BaseHTHHOBNY
00JIIKOBHX JJOKYMEHTIB

PeecTparop IOpueHko TetsiHa AHaTOJiiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




