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Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA PO3BSI3aHHIO AKTyaJIbHOTO HAyKOBOTO 3aBAHHS — MiABULLIEHHS €(PEKTUBHOCTI
cucTteM 3abe3nedeHHs IOXKEKHOI 6e3MeKN CKIaAChbKUX MpuMileHb. [Toskexi Ha 06’eKkTax 30epiraHHsl 3HAYHUX
MarepiajbHUX LIHHOCTEN ITPU HECBOEYACHOMY BUSBJICHHI MAlOTh CTPIMKUI PO3BUTOK Ta 3aTSDKHUN XapaKTep,
HEeCyTb 3HauUHy He6e3IeKy IJ1s1 00CIyroBY04YOro IepCOHAITY Ta MPalliBHUKIB TOXKEXKHO-PSITYBaJIbHUX MiJPO3/iiB,
3aBJAIOTh 3HAYHi MaTepiasibHi 30MTKU. EKOHOMIYHI 30MTKHU Bifl TOXKEX Ha CKJIaJax € Habarato BULMMU HiX Bif,
IIO>KE>X Ha iHIMMX TUIax 06’ekriB. CTaTUCTUYHI aHi CBiIYaTh PO HEBTIIIHY PeryJISPHICTb IIOXKEX Ha 00'€KTax
306epiraHHs. B pasi HemoTpUMaHHS iICHYIOUMX BUMOT 3a0€3I1€4eHHS [TOXKEXKHOI 6e3IeKU B Miclisix 36epiraHHs
Hebe3MeYHUX PEYOBUH HACJITKU € KaTacTpodiunumu. TToxexi Ha 06’eKTax 306epiraHHs MaTepiaJbHUX 1[iHHOCTEH,
HEe3Ba)Xal0uM Ha HAsIBHICTb Y HUX CUCTEM ITPOTUIIOKEKEHOI O 3aXCUTY, 4aCTO PO3MNOBCIOIPKYIOTHCS HA YCIO IIJIOILY

CKJIaJICbKUX NIPUMillleHb, a ToAeKy u i OyniBii. MaTepiaibHi 30MTKU BiJl TAKUX IIOXKEXK, K I10Ka3Ye iX CTAaTUCTHKA,



MOXYTb CTAHOBUTH LECSTKYU i COTHI MiJIBIIOHIB YMOBHMX OJMHNLb. Ha CbOrOAHIMHIN AEeHb TiBUILEHHIO
eeKTUBHOCTI CUCTeM 3a0e3IeyeHHsI [10XEeXXHOI 6€3MeKU CKIIAIChbKUX IIPUMIllIeHb, a caMme 1010 IIBUAKOTO
BUSIBJIEHHSI [IOJKEX Ha TaKUX 00’eKTaX, MPUIiJIeHO HeloCTaTHhO yBary. I1if yac BUKOHAHHS AUCEPTALiliHUX
IOCJiI)K€Hb BUKOPHUCTOBYBAJIACS: KOMIIJIEKCHUI METOZ, JOCIiIKEHb, SIKUI BKJIIOYAB aHaJIi3 i y3arajbHEHHS
HAYKOBO-TEXHIUHUX JOCATHEHb Cy4aCHOTO CTaHy 3a6€3MeYeHHs IIOKEXHOI 6€3MeKU CKIIAAChKUX NIPUMIIl[EeHb;
METOJM CTaTUCTUYHOTO aHaJIi3y; METOJ, MaTEMAaTUYHOTIO MOJEJIIOBAHHS Ta TEOPETUYHOI OL[iHKU ITOKE>KHOT'O PU3UKY
IJ151 CKJIQJCbKUX [IPYMIllEHb; METOJMKA TOBHO(PAKTOPHOIO €KCIIEPUMEHTY IIPU IJIaHYyBaHHi i 06po61ii 1oro
pe3yJsbTatiB; MeTos, MoHTe-KapJsio mpu nomyky po3B's3Ky ONTUMI3aliliHOi 3a5iavi 010 BU3HAY€HHSI HEOO0XigHOI
KiJIBKOCTi 32CO0iB IIPOTHUIIOXEXKHOTO 3ax1CTy. Haiibinbi epeKTHBHUM METOIOM 3a0e3leyeHHs! II0KeKHOI 6e3reKu
Ha 00’eKTax CKJIQ[yBaHHS € BIIPOBA)KEHHS CUCTEM IIPOTUIIOXKEKHOT0 3aXUCTY, 3JaTHUX HA PaHHIX CTamisx
BUSBJIATU [IOKEXY, JIOKAIi3yBaTH ii, HEBIIKIIAMHO MOBIIOMIIATU IEPCOHAJI Ta BiABiAyBayiB o ii BAHNKHEHHS Ta
cripusTy 6e3reyHill eBakyauii gopel. Ha cboromHimHil neHb Hemae KOMIIJIEKCHOTO IiAX0ny 10 BUGOpyY TUITY Ta
KiJIbKOCTIi ITOXKEeXXHUX CIIOBilllyBayiB Ha Pi3HUX 00'€KTaX, iCHYIOUi pe3yJIbTaTu LOCiI>)KeHb He MOXYTb OyTU
3aCTOCOBaHi 1151 BUOOPY ONTUMAJILHOTO PO3MIllleHHS y CKJIaIChKUX IPUMIllleHHsIX. Bce 1ie 103B0JIsie CTBEpKyBaTH,
IO IOLiJIbHUM € IPOBEJEHHS AOCIIIPKEHHS, IPUCBSIYEHOTO OLiHIIi BIIJIMBY YMHHUKIB HA €(DEKTUBHICTb BUSIBJIEHHS
IIO>KE>X NOCIIHKyBaHUX 00'eKTiB. [I0[1ayIbIIoro po3BUTKY Habysia MaTeMaTUYHa MOJEJb, 1[0 03BOJIsS€ BU3HAUUTU
ONTUMAJIbHY KiJIbKiCTbh IPOTUIIOKEKHUX 3aCO0iB Ha CKJIAJICbKUX 00'€KTAX, SIKi pO3MillleHi B 3aKPUTUX IPUMIllIEHHSIX
3 ypaxyBaHHSM 0€3BiIMOBHOI pOOOTH CUCTEM MPOTUIIOKEKHOTO 3aXUCTy. s MiABUILEHHS PiBHS MOXXEXKHOI
Oe3neky Ha 06'€eKTax CKJIaJyBaHHS 3MO/I€JIbOBAHO IIPOLIEC PO3BUTKY MTOXKEXKi y BiIKpUTOMY 06'€Mi MpUMillleHHS Ta i3
3aCTOCYBaHHSIM MIEPErOPOIOK Ta IPOTUIIOKEXKHUX 3aBiC. Y 3aKPUTUX CKIIAJCbKUX MPUMIIIEHHSX PO3TJISTHYTO 1B
PEXMMU PO3BUTKY FOPiHHS MaTepiasiB: 3 HAIBHICTIO JOCTAaTHbOI KiJIbKOCTI OBITPS (KUCHIO), TOOTO MOXKEXKA, SIKA
BVHUKJIA, PETYJIIOETHCS [OXKEXXHUM HAaBAaHTAXXEHHSIM; 3 HEJJOCTATHBOIO KiJIbKICTIO IOBITPSI (KUCHIO), TOOTO TOKEXKA,
SKa BUHMKJIA, PETYJIIOETbCS BEHTUIALIEI0. Y 3aKPUTOMY NIPUMIIIEH] B peaJbHUX YMOBAaX MEPIINN PESXKAM IOXKEXi
IIOCTYIIOBO [I€PEXOUTD B IPYTUH, a MiCJIsl OCATHEHHS TeMIIEPaTypy B IIPUMIllleHi, IpU SKill pyiHYIOTbCS IIMOKU
BiKOH, ITPOLIEC Ta3000MiHy CTa€ JBOCTOPOHHIM i ITOXeXXa epeXOoAUTh [0 MepLIoro pexxumy. PesyabraTu
MO/IEJIIOBAaHHS MOXKEXI Y CKJIaICbKAX IPUMIlLleHHSIX OTPUMaHi M0 BiIHOIEHHIO 10 peasibHOro 06’ekTa 3a
pe3yJbTaTaMu CTaTUCTUYHOIO MOZIEJII0BaHHS PO3M0Ainy Beiibysia BCTaHOBIEHO HMOBIPHICTh 3MEHIIEHHS
IIBAJIKOCTI PO3IOBCIO/I)KEHHSI TI0KeXi 10 IPUMIllleHHI CKJ1agy, sIKe [JIs1 PO3IJIIHyToro o6'ekra ctaHoBuTh 0,006 rpu
BMKOPHMCTaHHI nneperopogok ta 0,002 6e3 ix BUKOPUCTaHHS. BaKJIMBUM pe3yJIbTaTOM € PO3PO6JIEHHS
KOMIIJIEKCHOTO MiTX0y [0 BUOOPY TUIIY Ta KiJIbKOCTI IOXKEXKHUX CIIOBIlyBayiB Ha Pi3HUX 00’€KTax i3 pisHUMU
ITO>KEKHUM HaBaHTKEHHAM. 3a pe3yJIbTaTaMU OINPAIIOBaHHS Pe3YJIbTaTiB JOCIIiMIB BIIEPIIE€ OTPMMAaHO Ha OCHOBI
€KCIIEPMMEHTAJIBHUX JIOCIIiI)KEHb €MITIpAYHi 3aJIEXXKHOCTI [1J151 BCTAHOBJIEHHS Yacy CIIPAlllOBAHHS Pi3HUX TUIIIB
MTOXKEKHUX CIOBIlyBayiB y pasi MoXexXi y CKIaJCbKUX MPUMILIEHHSX 3 ypaXyBaHHAM BUY FOPIOYOT0 MaTepiany,

BiZICTaHi Ta BUCOTU PO3MIllleHHS [NOKEKHUX CIIOBIIyBayiB Bif] IOTEHLIMHOIO OCEPEIKY ITOXKEXKI.

2. The dissertation work is devoted to the solution of an actual scientific task - improving the fire safety systems
efficiency of in warehouses. Fires at objects of significant material values storage, if not detected in time, have a
rapid development and protracted nature, carry a significant danger for service personnel and employees of fire
and rescue units and cause significant material losses. Fires at storage objects of material values, despite the
presence of fire protection systems, often spread to the entire area of warehouses, and in some places the
building. Material losses from such fires, as their statistics show, can amount to tens and hundreds of millions of
conditional units. Often, the consequences of fires at warehouse facilities, in addition to material damage, are the
death and injury of people, damage to neighboring facilities, as well as significant damage to the environment. To
date, insufficient attention has been paid to increasing the efficiency of fire safety systems in warehouses, namely,
to the rapid fires detection in such facilities. When designing, an object-oriented flexible approach should be used
to determine the number of all elements of fire protection systems, taking into account the probability of each
element’s failure-free operation, as well as their required (standardized) number at the protected object.
Therefore, the purpose of the work is to reveal the specifics of the factors impact on the occurrence processes,
detection and development of warehouse fires based on theoretical and experimental research in the context of



improving fire safety systems of such facilities. During the dissertation research, the following were used: a
comprehensive research method, which included the analysis and generalization of scientific and technical
achievements of the warehouse premises ensuring fire safety modern state; methods of statistical analysis; method
of mathematical modeling and theoretical assessment of fire risk for warehouses; full-factor experiment method
when planning and processing its results; the Monte Carlo method for finding a solution to the optimization
problem of determining the required number of fire protection devices. The most effective ensuring fire safety
method at storage facilities is the implementation of fire protection systems which are capable of detecting fire at
an early stage, localizing it, immediately notifying staff and visitors of its occurrence, and facilitating the safe
people evacuation. Nowadays there is no comprehensive approach to choosing the type and number of fire
detectors at different facilities, the existing research results cannot be applied to choose the optimal placement in
warehouses. All this allows us to state that it is expedient to conduct a study devoted to the assessment of the
factors influence on the fire detection effectiveness of the investigated objects. A mathematical model was further
developed, which allows to determine the optimal number of fire-fighting means in warehouse facilities, which are
located in closed rooms, taking into account the fire protection systems trouble-free operation. To increase the
fire safety level at storage facilities, the process of fire development in the open room volume and with the use of
partitions and fire protection curtains was simulated. In closed warehouses, two modes of materials combustion
development in the room were considered: with the presence of a sufficient air (oxygen) amount, that is, the fire
that occurred is regulated by the fire load; with an insufficient air (oxygen) amount, that is, the fire that has arisen
is regulated by ventilation. In a closed room in real conditions the first mode of fire gradually turns into the
second, and after reaching the temperature in the room, at which the window panes are destroyed, the gas
exchange process becomes two-way and the fire moves to the first mode.
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