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Cekuis 1
Section 1

HOUBIJIBHA BE3IIEKA

V]IK 614.841
COMPREHENSIVE FIRE PROTECTION SYSTEM OF THE HOTEL

Roman Koval
S.0. Yemelyanenko, Candidate of Technical Sciences, Senior Researcher
A.D. Kuzyk, Doctor of Agricultural Sciences, Professor
Lviv State University of Life Safety

Comprehensive fire protection system intended for automated management of hotel
building fire protection systems and control over the evacuation of people from the
building. Evacuation control with a complex system includes: sound signal in the building,
lighting of light indicators in rooms, corridors and stairs, sound supply and visualization
on a mobile application or key fob, with the help of special algorithms for assessing danger
and risk in the software - forming the safest path evacuation for people.

Keywords: fire extinguishing system, mobile application, visualization, control
system, evaluation algorithm.

KOMIIVIECHA CUCTEMA ITPOTHITIOKEKHOI'O 3AXUCTY
I'OTEJIIO

Poman Kosanv
C.O. €EmenbsAHEHKO, KAaHTUIAT TEXHIYHUX HAYK, CTAPIIAN JOCITITHUK
AJL. Ky3uk, TOKTOp CllIbCBKOTOCIIOAAPCHKUX HAYK, podecop
JIbBiBChKUI Aep:KaBHMIA YHIBepcHTET 0e3MeKH KUTTEAIIIbHOCTI

KommiekcHa  cucTeMa  NPOTHIIOKEKHOrO — 3aXMCTy — TIPU3HAYEHHS Ul
ABTOMAaTH30BAaHOI'O YIIPABIIIHHS CHCTEMaMH IIPOTHIIOKEIKHOTO 3aXMUCTY OYAiBIIi FOTEINIO Ta
KOHTPOJTIO 32 eBakyari€ro ocib 3 Oyaieii. KoHTposb eBakyaiiero KOMIIEKCHOIO CHCTEMOIO
BKJIIOYAE: TMOJa4y 3BYKOBOTO CHTHANy y OYIiBI, 3aropaHHs CBITJIOBHX MOKAKYHKIB B
KiMHaTax, KOpUIOpax Ta CX0/aX, 3ByKOBa M0jia4a Ta Bi3yasi3ailis Ha MOOITbHOMY J0JaTKy
ab0 OpWJIKy BiJ KITIOYiB, 32 JIOMIOMOrO0 CIIEIiajbHUX alIrOPHUTMIB OL[iHKK HeOe3neku Ta
pHU3HMKY y mporpaMHOMY 3a0e3redeHHi — (HOpMyBaHHS HAWOLIBII OE3MEYHOrO MULIXY
eBaKyarlii s Jroaei.

KuiouoBi cjioBa: cucrema MOXKeXOraciHHA, MOOUTBHUE MOAATOK, Bi3yami3allis,
cUcTeMa YIpaBJiHHA, alTOPUTM OILIHKH.
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Like any other building, hotels are exposed to fire risks, but there are
certain aspects that make it difficult for fire safety systems to work. Firstly, hotels
have a high occupancy rate due to the large number of rooms and the large number
of guests. Also, unlike office spaces or apartment complexes, guests are not
familiar with the building and possible path evacuation. Many hotels also have
restaurants - kitchens increase the risk of fire due to open flames, storage of
flammable substances and materials. With the beginning of the military
aggression of the Russian Federation, the risks of fires and emergencies increased
significantly. Therefore, there is a need to develop and apply a comprehensive fire
protection system [1,2].

In general, complex hotel fire protection systems may include a variety of
devices and technologies designed to detect, locate, and extinguish fires. Some of
these systems may include: fire detectors: these devices are designed to detect a
fire and spread a signal about it to the hotel's centralized fire safety management
system; automatic fire extinguishing systems: such systems include fire detectors
that can detect the presence of smoke, temperature or other signs of fire. When
sensors are activated, the system can automatically turn on sprinklers or other fire
extinguishing devices; fire alarm systems: these systems may include fire
detectors, light and sound alarms, evacuation plans and other devices designed to
notify people about a fire and organize evacuation; ventilation and smoke exhaust
systems: such systems may include ventilation devices and smoke exhausts
designed to remove smoke and toxic gases from the building and provide access
to the premises for firefighters; access control systems: these systems can be
installed to restrict access to certain areas of the hotel during a fire to prevent the
spread of fire and smoke [1,3,5].

Here are some examples of integrated fire protection systems used in today's
global hotels: The Edwards EST?3 fire protection system is an integrated system that
includes fire detectors, fire extinguishing systems, fire alarm systems, ventilation
and smoke removal systems and other components. The Tyco Fire Suppression
System is a system that uses sprinkler heads to automatically extinguish a fire. This
system can be integrated into a comprehensive fire protection system that includes
other components such as fire detectors and fire alarm systems. Siemens Cerberus
PRO fire protection system — this system includes fire detectors, automatic fire
extinguishing systems, fire alarm systems and other components. This system can
be integrated with the access control system to ensure the safety of the hotel in case
of fire. The Bosch Praesideo fire protection system is a system that includes an
intelligent audio system designed for quick and effective fire notification and
evacuation. This system can be integrated into a comprehensive fire protection
system, which will ensure a quick and effective response in the event of a fire. These
systems are just a few examples of comprehensive fire protection systems that can
be used in hotels. Each hotel should choose the system that best suits its needs and
budget [2,3,5].
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The comprehensive fire protection system offered by us is designed to detect
the occurrence of an emergency in the shortest possible time, transfer information
about its occurrence to the State Emergency Service of Ukraine and control the
evacuation of people from the building. The complex fire protection system of the
hotel monitors the state of fire danger in the hotel building and manages notification
and evacuation, which is carried out with the help of special algorithms for the
assessment of danger and risk in the software and includes: 1) sound an alarm signal
in the building, 2) forming the safest evacuation path for people, 3) turning on light
indicators in rooms, corridors and stairwells, 4) sound signal and information
(visualization) in a mobile application or key fob [1,5].

With the help of this system, there is a much greater chance of saving
people's lives and health, since the operator and hotel residents have more
complete information about the fire, about the spread of dangerous factors and can
quickly react to the danger.

The purpose of developing a complex fire protection system for the hotel,
which will meet the requirements of state regulatory documents, is to ensure
reliable control over the fire safety of the facility, notification of the onset of an
emergency and urgent sending of an alarm signal to the evacuation control panel
and smartphones of hotel residents or to a key fob.

The proposed comprehensive fire protection system includes a combination of
the above systems, while the main one is the evacuation management system using
controlled evacuation direction indicators and a mobile application [4,5].

Basic technical characteristics:

1. Server.

2. Controlled indicators of evacuation directions.

3. Sound notification.

4. Mobile application (Android, 10S, etc.).

5. Key fob.

6. WIFI system with the possibility of autonomous operation.

Server with software that analyses data from a comprehensive hotel fire
protection system (with uninterruptible power supply).

The functioning of the complex fire protection system of the hotel during
an emergency can be divided into 4 phases: 1 phase - general surveillance systems
record the danger, form a plan of dangerous areas of the building, and transmit it
to controlled indicators; phase 2 - the fire detector signals a fire on one of the
floors, the integrated fire protection system for the hotel immediately transmits
the signal to the nearest fire department. The alarm is visualized on mobile phones
with the help of special applications or on equipment that, in the form of a key
fob, is attached to room keys. Depending on the activation of fire alarm systems,
the risk assessment algorithm is launched and possible evacuation paths are
constructed. At the same time, an alarm signal is automatically issued on all floors
and controlled indicators for evacuation management. Phase 3 - Voice and visual
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announcements through the app give people direction to evacuate. The system
forms visual information about the location of people in the building and
determines the extent of the fire. Phase 4 - fire extinguishing systems are activated
at the place of fire formation (Fig. 1).

Evacuation PROPOSED
management system

Smartphone

Notification application Visualization of
A switching unit system the evacuation
The general fire [—p{ on each of the A special key fob for path
protection control floors v room keys
unit of the hotel A switching unit Fire extinguishing Management of
building on each w[ the > system controlled
floors Y indicators 12 B Transmition of

v K | the signal to the
v - A switching unit Smoke removal P
EXISTING b B nearest fire
on each of the system Sterd iz department
floors v
1

A switching unit

A Detection system
on each of the ’

floors

Figure 1 — Scheme of a complex fire protection system

Modern technologies is not only a must for hotel owners around the world
to meet the latest safety standards, but also contributes to increased staff efficiency
and guest satisfaction. Due to the flexibility and possibilities of integration of
modern technologies, advanced solutions are available for almost all types of
hotels [4,6].
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THE VOLUNTEER FIRE BRIGADE SUPPORTS HOME
REHABILITATION
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This thesis is dedicated to people who require rehabilitation and have difficulty
accessing stationary rehabilitation. In addition, how the volunteer fire brigade can solve
that problem. Exercise Pro Live allows clinicians to create and issue home programs
directly from their gadgets.

Keywords: home rehabilitation, healthcare, health service, volunteer fire brigades.

JOBPOBIJIBHA ITOKEXKHA JIPYKUHA 3ABEXIIEYUY€
PEABLIITAIIIO B JOMAIIHIX YMOBAX

Januin Bezen'
H. Polcik, PhD
TO.I1. Ctapoay6', 1oxTop (izHKo-MaTeMaTHIHHX HayK, Ipodecop
J.Telak?, nokTop Hayk, mpodecop
UlbBiBcbKuii Aep:kaBHuil yHiBepCHTET 6e3NMeKH KUTTETiAILHOCTI
?AKkajieMisi CIOPTHBHOTO BUXOBAHHS

JaHi Te3u npucCBSYEHI JIIOIM, SIKi TOTpeOyIOTh peadititalii Ta MalOTh TPYAHOLII
3 JOCTYIIOM JIO CTallioHApHOro pealimiTaiiifHoro neHrpy. I sik JoOpoBijbHA MOXKEKHA
KOMaHIa MO)XKe BHpimuTH 1o mpobnemy. Exercise Pro Live mos3Bomsie kimiHinucTam
CTBOPIOBATH Ta BUJIABATH JIOMAIIIHI TIPOrPaMU HPSIMO 31 CBOIX I'A[DKETIB.

KuouoBi ciioBa: peabimitaifis BIoMa, OXOpOHA 3/0POB'S, MeaudHa CiyxO0a,
JOOPOBIJIbHI TTOXKEKHI IPYKUHH.

Nowadays the problem of rehabilitation of rescuers who took part in the
rescue operations in Ukraine, and then in the full-scale invasion by occupant
forces, has remained quite relevant and not fully resolved. The need to develop
new approaches to the organisation and implementation of rehabilitation measures
became a big issue.

The purpose of this thesis is to provide an alternative method of solving
the problem, taking into account the difficulty of conducting a rehabilitation
course by rescuers by using a web application and creating individual
rehabilitation programs depending on the severity of the injury.
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The project is intended for people who require rehabilitation and have
difficulties accessing stationary rehabilitation. Home rehabilitation requires access to
the internet and is conducted under the remote control of a specialist - physiotherapist.
In hard-to-reach small towns, volunteer fire brigades trained in medical rescue can carry
out the organisation of such home rehabilitation. This would make it possible to relieve
the full-time staff of the rehabilitation centre, and facilitate logistical access to patients,
thus increasing the coverage and number of patients who need this help.

Exercise Pro Live is a collection of libraries containing physiotherapy exercises
along with instructions. The Exercise Pro Live system is equipped with appropriate
procedures to enable the creation of rehabilitation programs by healthcare
professionals. It is an online system, available in English, French and Spanish [1].

The selection of exercises takes into account, among others following
training and exercises:

e Body area — (shoulder, ankle, knee, etc.)

® Motion — (flexion, extension, rotation, etc.)

e Position — (kneeling, supine, sitting, etc.)

o Exercise device — (elastic, weight, ball, etc.)

Instructions and pictures accompany the exercise program. There is also
videos presenting the exercises. The program sends the patient an e-mail with a
link to the exercise program, which is previously prepared by the therapist.
Exercise programs can be modified. There is a possibility of communication (e-
mail) between the patient and the physiotherapy specialist.

The project includes the following works:

e Selection of VFB (volunteer fire brigade) units in the V4 (Poland,
Hungary, Czech Republic, Slovakia) countries and Ukraine interested in creating
points supporting home rehabilitation.

e Training potential physiotherapists and supervising doctor in the use of
the Exercise Pro Live System.

o Initial testing of the system on small sample-purchase of trial license.

e Developing procedures for translating exercises and video-exercises into
V4 and Ukrainian languages.

e Selection of patient-physiotherapist communication system.

e Training in developing own exercises and video-exercises with
possibility of incorporating them into Exercise Pro Live.

o Organisation of cooperation — health — service — patient.

e License purchase and implementation for selected V4 areas.

Conclusion.

The prepared project concerns home rehabilitation. It is intended for people
who do not have the possibility of stationary rehabilitation. Rehabilitation
programs should be prepared by rehabilitation specialists.
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The set of exercises for the patient renovation is addressed to the program,
given in the WEB. The project is to be activated after the finishing of the
competition for the project V4 (Vysegrad Group Countries) in June 2023.
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AHAJII3 CTAHY ITPOBJIEMM 3AIIOBIT AHHSI HAJI3BBUYAHAM
CUTYAIISAM TA TEPOPUCTUYHHUM 3ATPO3AM B YKPAIHI

Onvea Llnixma
P.C. SIkoBUyK, JOKTOp TEXHIYHUX HAYK, JOLCHT
JIbBIBCHKHIA Iep/kaBHUN YHiBepcHTeT 0e3MeKH KUTTENiAILHOCTI

Ham ypsin akTHBHO NPOTHCTOITH Cy4acHMM BHUKJIMKAM Ta 3arpo3aMm, YCIIIIHO
3arnobirae Ha3BUYaHAM CHTYaIlisIM, ajie MicJIsl TOBHOMAcCIITaOHOTO BTOPTHEHHS IIPOTpec
Y IIbOMY HalpsIMKy CHJIBHO CITOBIJIBHUBCS. BOpOr akTHBHO 3HUIIYe KPUTHYHY Ta IUBITbHY
IHQpacTpyKTypy, IO 3HAYHO 3MEHIIye eQEeKTHBHICTH POOOTH CHCTEMH TPOTHIi
Mo)ke)kaM, HaJ3BHYaiHUM CHUTYaIlisIM Ta TePOpHCTHYHUM 3arpo3aMm. CraH mpoOiemu
3ano0iranHs HaJA3BHYAHUM CHTYaIlisIM Ta TEPOPHCTHIHUM 3arpo3aM B YKpaiHi noTpebye
KOMIUIEKCHOTO aHalli3y Ha pIi3HUX pIBHIX, BKIIOYAIOUM MOJNITHYHUH, ESKOHOMIYHHH,
coLliaJIbHUI Ta KYJIbTYPHHI aCHEKTH.

KuarouoBi ciroBa: Haj3BHuaiiHa CHUTYyallis, TSpOPHCTHYHA 3arpo3a, 3anodiraHHs
Ha3BUYAHUM CUTYaLisM.

ANALYSIS OF THE PROBLEM OF PREVENTING EMERGENCY
SITUATIONS AND TERRORIST THREATS IN UKRAINE

Olha Shlikhta
R.S. Yakovchuk, Doctor of Technical Sciences, Associate Professor
Lviv State University of Life Safety

Our government is active in confronting modern challenges and threats,
successfully preventing emergency situations, but since the full-scale invasion, progress in
this direction has slowed down significantly. The enemy is actively destroying critical and
civilian infrastructure, which significantly reduces the effectiveness of the system for
combating fires, emergency situations and terrorist threats. The state of the problem of
preventing emergency situations and terrorist threats in Ukraine requires a comprehensive
analysis at various levels, including political, economic, social and cultural aspects.

Keywords: emergency situation, terrorist threat, prevention of emergency
situations.

Cran nmpobnemu  3amobiraHHd  HAJA3BHUYAWHUM  CHTyaIlisiM  Ta
TEPOPUCTHYHIM 3arpo3aM B YKpaiHi, CTAHOM Ha ChOTO/IHI, TOTpeOye 0coOImBOl
yBard i a"amizy. Y JaHWH dac Hamia KpaiHa CTHKA€ThCS 3 PI3HUMH 3arpo3aMu
Oesrienti, cepes IKUX HaHOIIbII BUPAZHUMH €:

1. pociiicpka arpecist. BilicbkoBi Aii Ha cxofi Ta miBAHI YKpaiHW, paKkeTHI
yznapu 1o Bciit Teputopii Ta anekcist Kpumy 3 60Ky pocii € cepiio3HUMH 3arpo3aMu
JUTS Oe3TeK: KpaiHH.
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2. TepopuctiyHi 3arpo3u. YKpaiHa CTHUKA€TbCS 3 TEPOPHUCTUYHHMHU
3arpo3aMy  BHACHIMOK [l POCIMCHKUX CIIENCIYXO Ta TEPOPUCTHYHHUX
oprasi3ariiii, o 0Tk Ha TEPUTOPIi KpaiHu.

3. llpuponni karacTpodu. YKpaiHa CTHKAETHCS 3 TPHPOIHUMH KaTacTpo-
(haMH, TAKUMH SIK TTOBEHI, 3eMJIETPYCH, TOPHA/IO Ta 1HIII Ha/I3BHYAMHI CUTYAIIil.

Ham ypsin akTuBHO TPOTHCTOITH MM 3arpo3aM Ta YCIIIIHO 3arodirae
HaJI3BHYaiHUM CHUTYaIlisiM, ajie TiClisl OBHOMACIITaOHOTO BTOPTHEHHS IIPOrpec y
[[bOMY HAMPSMKY CHJIBHO CIOBUTHHUBCS. BOpOr aKTHBHO 3HHIILYE KPUTHUYHY Ta
LMBUIBHY 1H(PPACTPYKTYPY, 110 3HAYHO 3MEHIIYE €()EeKTHBHICTh pPOOOTH CHUCTEMH
TPOTHIT OKEKAM, HAJ3BHUANHNAM CUTYAIIISIM T4 TEPOPHUCTHIHUM 3arpO3am.

Cran npoGeMu 3ano0iraHHst HAA3BUYAWHUM CUTYAIiSIM Ta TEPOPUCTHIHIM
3arpo3aM B YKpaiHi morpe0ye KOMIUIEKCHOIO aHaNi3y Ha PI3HUX PIBHAX, BKITHOUAKOUN
NOJTITHYHHUH, €KOHOMIYHHH, COLIIANBHUM Ta KyJTETYPHHUN aCTIeKTH.

Ha nonitmaHoMy piBHI YkpaiHa mepeOyBae y CKIIaJJHOMY T€OMONITHIHOMY
cepeloBuILl, 3 OOHOBUMH JisIMHU y CXiIHIHM Ta NiBOEHHIN YacTHHAX KpalHH Ta MEeXYe
3 KpaiHamu, sSKi MaroTh NpoOJIeMH 3 eKCTpeMi3MoM Ta Tepopu3moM. HarrioHanbHa
crparerisi Oe3rnexn YKpaiHu nepeadadae 3armo0iraHHsl Tepopu3My Ta pajuKatizarii
HaceJIeHHs], aJie Ha J]aHWil MOMEHT OpaKye YiTKOrO PeryJIIOBaHHS Ta KOOPAUHALIT MiXK
PI3HHUMH BiIOMCTBAMH Ta OpraHi3allisiMy, 10 3aiMAaIOThCs OE3IEKOLO.

Ha exoHoMiyHOMY piBHi, BHACHiJIOK BiliHHM, YKpaiHa 3a3Ha€ 3HAYHUX
€KOHOMIYHUX TPYJHOIB, II0 CTBOPIOE BIJMOBIJHI yYMOBH [Uisi 3pPOCTaHHS
colialbHUX MPO0JIeM, TaKuX sk 0e3po0iTTsI, O1HICTh Ta Mirpais. Taki npodiemu
YacTO CTAIOTh [PKEPEIOM HAIIPYXKEHOCTI B COL[yMi, IO CIPHSE pajuKatizamii
HacelleHHs Ta 3pOCTaHHIO TEPOPUCTUYHUX 3arpo3.

Ha comiansHOMYy piBHI, B YKpaiHi iCHye KyIBTYpHUE KOH(ITIKT MK PI3HUMHU
€THIYHAMU Ta PEJridHUMH TIpynamu. Boke NpUOIM3HO YOTHPH POKH, B KpaiHi
TIOIIMPEH] CYTUYKU MK IPABOCIABHUM BIPYIOYUM HACEJICHHSIM 32 MOBHHIA MIepexij B
[paBocnaBny IlepkBy Vkpainu. Ha >kajp, 1ie mMuTaHHs J0CI 3aJIMINAETHCS JTyKe
TOCTpUM 1 OomodnM Iyt 6araTbox JIIoneH, IO CTae TPYHTOM I €KCTPEMi3My Ta
TEPOPH3MY.

Xou B HacC 1 TolepaHTHa Ta BUTbHA KpaiHa, aje Bce X BIAKPUTUMH
3QJIMIIAIOTECS MIMTAHHA 3 MPaBaMU PI3HUX MEHIINH Ta T€HIEPHOI PIBHOCTI MiX
JKIHKaMH Ta YOJIOBIKAMH, IO JOCHTH YaCTO CTBOPIOE CYTHUYKU MiX JIFOABMHU, SIKi
MalOTh PaUKAIBFHO Pi3HI MOTIISAN HA JKUTTSL.

Jns  3amobiraHHA — TEPOPUCTHYHAM  3arpo3aM B YKpaiHi  MOXHA
BHKOPHCTOBYBATH Pi3HI 3aXOH Ta CTPATeTii, cepe/l SKMX MOKHA BUIUTATH HACTYITHI:

1. Po3pobka Ta BHOCKOHANICHHS 3aKOHOMABCTBA: /[l epeKTHBHOTO
3armo0iraHHs Tepopu3My B YKpaiHi Tpeba CTBOPUTH HaJIeKHE 3aKOHOAABCTBO, SIKE
0 MOTJIO ONIepaTUBHO BUSIBIISITH Ta MPUTATATH JI0 BiAMOBIAaIBHOCT] TEPOPHUCTIB Ta
mone, Aki ix migrpumyroTh. Ilepm 3a Bce, TOTPIOHO BIOCKOHATIOBATH
KpHUMiHAJIbHE 3aKOHOJABCTBO, 00 3a0e3MeunTH HaIHII 3aXHCT TPaB JTHOIUHH
Ta HaIllOHAJILHOI Oe3IIEKH.
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2. locunenHs koHTpomo 3a Mirpamiero: OCKUIBKM TEPOPUCTH MOXYTh
HE3aKOHHO TEePEeTUHATH KOPIOHH JepXKaBH, HEOOXIMHO 3a0e3MeunTd HAJICKHHIA
KOHTPOJIb 32 MIrpali€lo, a TAKOX JOTPHMAaHHIM MIKHAPOIHUX CTaHIAPTIB BITHOCHO
B’i3ny Ta mepeOyBaHHs iHO3eMIiB Ha Teputopii Ykpainu. [lorpiOHO mepiognuHo
TPOBOMUTH HABYAHHS MPAIBHAKAM TPUKOPIOHHOI CIY»KOU YKpaiHU 3 BUSIBICHHS,
OISy Ta 3aTPUMaHHS 0ci0, sSIKi HE3aKOHHO ITEPETHYITH KOPAOH.

3. BoockoHasieHHSI CUCTEMH PO3BiIKM Ta KOHTPPO3BiaKM: [l ycITimHoro
3ar00iraHHsl TEPOPUCTUYHUM aKTaM HEOOXIJTHO BIOCKOHATIOBATH CUCTEMY PO3BIIKU
Ta KOHTPPO3BIJIKH, 11100 MaTH JOCTOBIpHY iH(POPMALIiFO PO MOXIIUBI 3arpo3u. Takox
BAXJIMBO MPOBOMUTH POOOTY 3 TOMEPEKEHHS paJrKami3alii Ta MpormaraHIu
HAaCHIIbCTBA.

4. CmiBmpatis 3 MDKHAPOIHMMH — MapTHepamu:  YKpaiHa  MOBHHHA
CITIBIPAIIOBATH 3 MDKHAPOIHHUMH OpraHi3allisMH Ta IHIIMMU JAepkaBamu y cdepi
60poThOH 3 TEpOPU3MOM. Ba)kiTMBO aKTUBHO 3aITy4aTHCh 0 MI>KHAPOIHOI CIIBIPAIT
Ta 0OMiHY JIOCBIZIOM Yy wiif cdepi, BIAIITOBYBATH Pi3HI 32X, METOIO SKHX Oyio 6
HaBYaHHA HACCJICHHS IMPpaBUJIbHUM lliﬂM B HaﬂBBH‘IaﬁHHX CI/ITyaI_[iHX.

BucnoBok. OTxke, cTaH npoOJiieMd 3amoOiraHHsA HaI3BHYAHHUM
CHUTYaLlisIM Ta TEPOPUCTUYHUM 3arpo3aM B YKpaiHi, 3apa3, sSIK HIKOJIHU MoTpedye
0COOJIMBOI yBaru Ta aHajily, 3MiH 3aKOHO/IAaBCTBA Ta POOOTH 3 HaceJeHHsM. B
Hallliii KpaiHi CTBOpEHI BCI yMOBH Ul OOpOTHOM 3 HAJA3BUYAWHUMHE CUTYALIsSIMHU,
TEPOPUCTHYHUMHU 3arpo3aMu Ta ekcTpeMizMoM. Ha Moro nymKy, miciist BiiHUA MU
3MOXKEMO e(pEeKTHBHO BUPIIIUTH BCI 1[I MUTaHHS Ta 3a0€31eYUTH AKTUBHUH 3aXHCT
HaceleHHs Ta Oe3IeKH IepKaBu.
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BUKOPUCTAHHSA TEOIHOOPMAIIMHAX CUCTEM Y
KPU30BOMY YIIPABJITHHI

JManuin bezen

Poman Koesanw

Anopin beceoa

Cepezin Kywina
C.O. EMeabIHEHKO, KAaHTUIAT TEXHIYHUX HAYK, CTAPIIUI JTOCITITHUK
JIbBiBCHKHI Aep:kaBHMI YHIBepcHTeT 0e3MeKH KUTTEAIATBHOCTI

Kpusose yrpasiiHHg 0CTaHHIM 4acoM Ha0ylIo BaroMoro 3Ha4eHHsl, a/pke Bee Oiblie
Hallle CyCIJIbCTBO MNPOTHAIE MACIITAOHMM HAJ3BHYAHHMM CHTYaIisiM IPUPOIHOIO,
TEXHOTEHHOTO Ta BiiicbkoBOro xapakrepy. 1 e(eKTMBHOrO yIpaBliHHS y KPH30BHX
CHTYaLlisIX HE0OX1THO 3aCTOCOBYBATH reoiH(opMartiiiti cucremu. ['eoiHdopmaniiiHi cucremMu
JIOTIOMAraroTh MPaBUIIbHO OLIHUTH MacIITabK aBapii Ui KaracTpodu Ta 3aIyduTH HeoOXI IHi
CHIIM Ta 3acO0M U1l pearyBaHHs Ha HaJ3BUYalHI CHTYaLlil, 3aJIydUTH BCi HEOOXiHI OpraHu
JIepIKaHOI BIIaJM Ta ONePaTHBHO-PSTYBANIBHI ITiAPO3ALIH.

KaouoBi ciaoBa: Kkpu30BHH  IIGHTp, HaJ3BHYaliHa CHTYyallis, aBapis,
reoin(opMamiiiHi CUCTEMH, KPH30BE YIIPABIiHHS.

USE OF GEOINFORMATION SYSTEMS IN CRISIS MANAGEMENT

Danyil Behen
Roman Koval
Andrii Beseda
Sergiy Kushpa
S.0. Yemelyanenko, Candidate of Technical Sciences, Senior Researcher
Lviv State University of Life Safety

Crisis management has recently gained significant importance because our society
is increasingly facing large-scale emergencies of a natural, man-made and military nature.
For effective management in crises, it is necessary to use geoinformation systems.
Geoinformation systems help to correctly assess the scale of an accident or disaster and to
attract the necessary forces and means to respond to emergencies, to involve all the
necessary state authorities and operational rescue units.

Keywords: crisis centre, emergency, accident, geoinformation systems, crisis
management.

CTBOpeHHS KpPHM30BHX LIEHTPIB pearyBaHHs Ha HaJ3BHYaiHI cuTyamii €
CKJIQJIHUM TIUTAaHHAM 1 MOTpedye NMPOTHO3YBaHHS Ta MOHITOPHHTY MOMJIMBHX
PU3HKIB BUHUKHEHHS HAJ3BHYAHMX CHUTyalliil MPUPOIHOTO, TEXHOTCHHOTO Ta
BIICBKOBOT'O XapakKTepy.
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Taky (QyHKIiF0O MO)Xe BHKOHYBATH KPH30BHH LEHTP 3 pearyBaHHs Ha
Ha/3BHYalHI cutyanii (nani Kpnzouii ieHTp), KNIt MOXKE€ BUKOPHCTOBYBATHCS
JUIsl  BUpINICHHS peanbHUX 3aBlaHb ympaBiinas B HC mpupoansoro,
TEXHOT€HHOT 0 Ta BifiCbKOBOro XapakTepy. st miJBUIIEHHS PiBHS B3a€EMOIIT Ta
CIPOMOXHOCTI pearyBaHHsI Ha MOMJINBI 3arpO3H CTBOPIOIOTHCS KPU30BI LIEHTPH
B SIKMX HAINpAIbOBYIOTHCS IUIAHK pearyBaHHs Ha Bci MoxkiuBi HC mpupoaHboro,
TEXHOT€HHOTO Ta BIMICPKOBOI'O XapakTepy NpUTaMaHHI JlaHid TepUTOpiayibHIN
onuHuii. Taki nieHTpu MaroTh Oyru B koxxkHOMY ynpasiindi JJCHC VYkpainu B
posnopsipKeHHi JlepkaBHUX KOMICIii 3 MUTaHb TEXHOT€HHO-EKOJIOTYHOI Oe3MeKH
Ta HA/I3BUYANHUX CUTYAIIii.

B Vkpaini nie KoHueniist CTBOpeHHs €IMHOI JEp)KaBHOI CHUCTEMHU
3aro0iraHHs i pearyBaHHsl Ha aBapii, KaTacTpoQu Ta iHIII HaJ3BUYAlHI CUTYyaIlil
[1] B ocHOBY po3pOOJieHHSI MPOEKTIB HOPMATUBHHMX aKTiB, IO PETYIIOIOThH
BiZITHOCHHHU Y cepi CTBOpeHHS 1 (YHKIIOHYBaHHS €JIMHOI JIEp)KaBHOI CHCTEMH
3ano0iraHHs.

VYxpaiHa 3anpoBaiuTh HalliOHAJILHY CHCTEMY CTIHKOCTI JUIs 3a0e3MeueHH s
BUCOKOT'O PiBHS TOTOBHOCTI CYCHIJIBCTBA 1 IpXKaBU J0 pearyBaHHs Ha NIMPOKHUH
CHEKTp 3arpo3, 1o rnependayaTuMe: OLiHKY PH3HKIB, CBOEUACHY 1IEHTU]IKALIIIO
3arpo3 1 BU3HAYCHHsI BpasziMBOCTeW; e(EKTHBHE CTpareriyHe IUIaHYBaHHS 1
KPHU30BUH MEHEIKMEHT, 30KpeMa BIPOBA/DKEHHS YHIBEPCAJbHUX IIPOTOKOIIB
pearyBaHHsI Ha KpH30Bi CHTYallii Ta BIJIHOBJICHHS 3 YpaxyBaHHSIM PEKOMEHJAIIiN
HATO; nieBy KOOpIMHAILIO Ta YiTKy B3a€EMOJIII0 OpraHiB CEKTOpY Oe3mneku i
000pOHHM, IHIIMX JAEPKABHUX OpraHiB, TEPUTOPIaAJIbHUX Tpomaj, Oi3Hecy,
IPOMaJISTHCHKOTO CYCIUIBCTBA 1 HACeNeHHsl y 3amo0iraHHi i pearyBaHHI Ha
3arpo3u Ta MOJOJaHHI HACIIIKIB HA/I3BUYAHHUX CUTYaIlii [2].

[MutaHHAMU KPU3OBOTO YIIPABJIiHHS 3aiMaIOThCsl Y BCbOMY CBITi, TIPOTE y
KOXKHIH KpaiHi € CBOI METOIM Ta HasiBHI MOXIIUBOCTI Ui TMOMEPE/PKEHHS Ta
miksigamii HC.

Hanpukman B kxpainax €C cTrBopeHnit Tak 3BaHHNA «CBPONEHCHKHN Iy
OUBIUIBHOTO 3aXUCTy» [3] — Ie TPymu eKCTPEHOro pearyBaHHS 3 TEXHIYHUM
oOamTHAHHAM AJIS MiATPUMKH 3aXOiB 3 pearyBaHHS Ha HaJ3BUYANHI CHUTYyaIlil.
€Bporeiichkuid Ty NUBIIBFHOTO 3aXHCTy JO3BOJSIE Kpallle OpraHi30BYBaTH,
OinpI mepedadyBaHo Ta y3rokeHo onepamnii €C mpu JTKBigarii Haa3BUUaHIX
CHUTYaIIii.

VYmupapninas pusukamu y BenmkoOpuTanii 3iHCHIOETBCS Ha MiACTaBi
HamionaneHOro peectpy pm3uKkiB [4], sKuid BKIOYa€E 3HAHHA 0araThox
JeTlapTaMeHTIB Ta areHImii, BIiATOBINAaTBHUX 3a VIPABIIHHA KpPU30K0 Y
BemukoOputanii [5]. AHami3 TpPOBOAWTHCS MNUIAXOM OMIHKKA HACHIAKIB 1
HMOBIPHOCTI OCHOBHHX 3arpo3 y MaiOyTHIX 5 pOKiB, MpH IIbOMY IpiOpUTET
HaJIa€eThCcsl 3arpo3aMm, sIKi MOXKYTh MaTH NMPSAMHA BIUTMB Ha AiSUTBHICTH JICPIKaBH.
[{opoky ypsii MPOBOMUTH OIMIHKY pr3HKiB: HarioHanmsHa orinka pu3nkiB - NRA
(National Risk Assessment).
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B crarti [6] aBTOpiB Renato lannella ta Karen Henricksen ommcyetscst
POJIb MiATPUMKH iHPOpMAIiHHO-KOMYHIKaiHHUX TEXHOJIOTIH Y KOOpAMHALIT ITpH
pearyBanni Ha HC, akuenrtyroun yBary Ha iHdopmauiiinoMmy piBai. Koopaunariis
iHdopMarnii 3a3Buuail 6a3yeThbcsl Ha HAIlOHAJIBHUX MeEXaHi3Max B3aeMOJii, aje
pPiLAKO MiATPUMYETHCS  BIIMOBITHOIO  iH(PPACTPYKTYpOIO UM  CHUCTEMaMHU
iH(pOpMaIifHO-KOMYHIKaIlIHHUX TEXHOJIOTiH. 30KpeMa, y CTaTTi MpEeACTaBIeHO
MIPOTOTHUII CUCTEMH YIPABIIIHHA KPU30BOIO 1H(GOPMAIEIO JUIS MiIATPUMKH JBOX
3aBJlaHb: CIOBIIIEHHS MPO IHIMAECHTH Ta OOMIH MOBIIOMJIEHHSAMH IIPO PECYPCH.
Hana cucrema 0a3yeTbCs Ha BIJKPUTHX CTaHAApTax, SKi PO3pOOISIOTHCS
KoHcopuiyMoM cranaaptiB OASIS.

B wmonorpadii [7] ommcaHo mpouec yHOpaBiaiHHS KPU30BUMH Ta
Ha/I3BUYaliHUMU CHTYaIlisIMU, HaJIa€ThCsl OTJIST 3aKOHO/AABYOI 0a3M Ta MOJIITHKH
II0/10 KPM30BUX 1 HA/I3BUYAHHUX CUTYallil, OMMCAHO aBTOPaMH POJIi Ta 000B’I3KH
OCHOBHHMX YYaCHHKIB, 3aJIydEHUX 0 pearyBaHHs Ha KpU30BI Ta HaJ3BHYaliHI
cUTyallii, OTpUMaHi 3 BJIACHOTO JOCBily, 1 OOTOBOPIOETHCS MEHEKMEHT
YIIPaBJIiHHS KOMYHIKaIlisIMH ITiJ1 Yac KPU30BOi UM HA3BMYAHHOT CUTYaIlii.

Asrtopu Militello, L. G. Patterson, E. S., Wears, R., & Ritter, J. A. [§]
aKIEHTYIOTh yBary Ha acHeKTax KOOpIMHYBaHHS IIiJi 4Yac BHUHUKHEHHS
Ha/I3BUYAWHOI CHTyalii, J¢ BHCBITIIOIOTh JIOTICTMYHI Ta KOOPAMHALINHI
npoGJieMH, BKIIIOYAI0YH aCUMETPUYHUI OTIK 1H(opMallii, iX mpaBHIbHY OLIHKY
Ta IWIBUIKE mepeHanpasieHHs iHdopmanii. Onucyrotbes pomi Ta (QyHKIT
KOOP/IMHAIIIMHOTO I[EHTPY, MepeBard CHijJbHOI0 PO3MIIIEHHS BCIX HEOOXIIHUX
ciy0 Ta BiJOMCTB B OJHOMY TIPHMIIIICHI, IpPaBHIbHE YKOMIUICKTYBAHHS JAHUX
MPUMIILIEHb Ta 3aCTOCYBaHHS KapTorpadiuHUX MPOrpaMHHX 3a0e3MeueHb.

Meroto  QyHkuionyBaHHs ~KpH30BOro ULEHTPY € CIPOMOXHICTBh
pearyBanHs Ha HC mnpupomHbOro, TEXHOTEHHOTO Ta BiHCBKOBOTO XapakrTepy,
B3a€EMOJIisSl BCIX OpraHiB JIep»KaHOI BIagM Ta ONEPATUBHO-PATYBAILHHX
MiZPO3AUTIB MicTa Ta 00MacTi y pa3i BHHUKHEHHS HaJ3BUYAHOI CHTYyalli.
HamaromkeHHs B3aeMofii Ta TOPSAKY 3alydeHHS BiANOBIOHUX OpTaHiB
yopaBiaiHEs B ymoBax BuHHKHeHHs HC. Kpwusouit wmeHtp Moxe
BUKOPHCTOBYBATUCH SK LIEHTP INPOTHO3YBAHHS, MOHITOPUHTY, YIPaBIiHHS Ta
pearyBaHHS OpraHiB BIagd Ta CHJ IMBUIBHOTO 3aXHCTy HA BHUHUKHEHHS
HAJA3BUYAWHOI CHTYaIlil y MUPHHUIA 9ac Ta B OCOOIHMBHIA TIEPiOI.

KpuzoBwuii meHTp 320€31edye MBUAKE POTOPTAHHS OMEPATUBHOI TPYIH
TuMYacoBoi Komicii 3 miTaHp TEXHOI€HHO-EKOJIOTTYHOI OE3IIEKH 1 Hal3BHYaiHUX
CHUTYAIIi# Ta JTi€ TK KOOpANHAIIMHUIA IIEHTP MK yciMa iepKaBHUMH BiZJOMCTBAMH
Ta opraHamu ynpasiiaHs (HamioHanpHa OIS, MEOUIIMHA KaTacTpod, MiCIeBi
opraHu Braau Ta iHmi). Kpn3oswii eHTp 3a0e3medye HaNaromKeHHS B3a€MOIil
Ta TOPAZOK 3aJydeHHS BIANOBIJHWX OpraHiB yOpaBIiHHS B YMOBax
BuHUKHeHHS HC.
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[Iporpamue 3a6e3nedyenns st KpuzoBoro neHTpy HOBUHHO OYIyBaTHCS
Ha OCHOBI TreoiH()OpPMAaLiHNX CHCTEM Ta HaJaBaTH MOXIIMUBICTh BUKOHAHHS
HACTYITHUX 3aBJaHb:

1. Yupasninns niksigamiero HC.

2. CTBOpEHHS KapTH PHU3HKIB.

3. Mositopunr HC.

4. OniHroBaHHS MOXXJIMBUX HaciiakiB aBapiit Ha XHO (OITH, I[THO).

5. EBakyariiiHi 3axou (30HH eBaKyariii).

6. MonentoBanHsi ~ aBapid, TMoXex  (MPOTHO3YBaHHS  TOIIMPEHHS
HeOe3neyHnx (aKTopiB).

7. BuBuenns critikocti ingpactpykrypu g0 HC.

8. CtBopeHHs 0a3u JaHuX (100Y/10Ba OKPEMUX KapT).

9. OuiHIOBaHHS CHJI Ta 3aC00IB ONEPaTHBHO-PSITYBAIBHUX MiAPO3ALIIB Ta
BU3HAUCHHS Yacy A0i31y 10 00’ €KTiB.

JJisi 1bOro BUKOPUCTOBYIOThCS CY4YacHi reoiHpopMaliiHi CHCTEMH, SKi
JI03BOJISIFOTH B PEXKUMI OHJIalH 200 oaiiH BUKOHYBaTH HeOOXiJHE OIiHIOBAHHS
30UTKIB Ta HACHIJIKIB MOXJIMBUX HQ/J3BUYalHUX CUTyallii Ta poOuTH
MIPOTrHO3YBaHHsI MOMUIMBUX 30MTKIB. sl eheKTHBHOrO KPH30BOTO YHpaBIIiHHS
npu HC npornoHyeTbcsi BAKOPUCTOBYBAaTH MeTopoorii 3 nonomororo ALOHA,
MARPLOT ta CAMEO Data Manager 3 nopaBanusm texuonoriii BITJIA, o
miaBUILYe €PEeKTUBHICTh MPUHAHSTTS YIPABIIHCHKUAX PIIlICHb Ta pearyBaHHsS Ha
HC, a ocobmuBo mig yac BilicbkoBoro cray. J{ist eeKTHBHOrO ynpaBiiHHS
KpusoBoro 1eHTpy HEOOXiIHO CTBOpUTH TeoiH(popMaliiiHy cucremy, sika O
00’e/iHyBaja CTBOpPEHI MOJENl 1 anropuTMH Ha oaHiil mmardopmi Ta Oyna
MaKCHMAaJIbHO aJIAlITOBaHO0 JI0 MoTped kopuctyBadis [9, 10].

BucnoBkun. KpuzoBuii IeHTp Jomomara€ OTPUMATH HEOOXIJTHHN
IHCTpyMeHTapiii Ta (opMye HEOOXiJHI MPAKTUYHI KOMIIETEHTHOCTI, YIIPAaBIiHCHKI
MOJJIMBOCTI B OMHOMY MICIIi, [UI1 €pEeKTUBHOTO BUKOHAHHS il P BUHUKHEHHI
HC. Hlupoxuii cmektp mnporpamMHOro 3abesmedeHHs KpuzoBoro meHTPY
JOIIOMOYKE Kpallle pO3TIIIHYTH MpoOIeMHI MMTaHHA MicTa i 001acTi, Ta BUSBUTH
MTOTEHIIIHHO-HEeOE3MeYHI MICI ISl MONEepeHKEHAS] MOXIIMBUX HaI3BHYAHUX
cUTyalil. Y BHIanKax HacTaHHS 3arpo3u Kpu3oBuil HEHTp IOMOMOXE Y
MPUAHATTI  pillleHb, BUKOPHCTOBYIOYH METONM OIIHKKA PU3HKY, OIIHKH
TOTOBHOCTI Ta jomoMord y pearyBamHi Ha HC i3 3acrocyBaHHSIM
reoiHpOpMaIiHHIX CHCTEM.
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BCTAHOBJIEHHA TEHJIEPHOI PIBHOCTI HA MI)KHAPOTHOMY
PIBHI TA B YKPATHI

Amnopiana Manvuun
O.B. I'opHocTaii, KaHTUIAT TEXHIYHUX HAYK, TOICHT
JIbBiBCHKHUI Aep:kaBHMIl YHIBepcUTeT 0e3NeKH KUTTEAiAIbHOCTI

IcToprune BeTaHOBIEGHHS POt XKIHKK Y CYCHLIBCTBI 3aiiMae BCEOLIBIIIONO PO3BHUTKY.
Bce Oumpne sxiHOK cTanmy 0OOiMaTH HAWBWINI JICPXKaBHI MOCAA. AKTHBHO TMPOBOIHUTHCS
TCHJICPHO-TIPABOBA EKCIIEPTH3a 3aKOHOMABYMX AaKTiB MO0 BiJTOBITHOCTI HAIlIOHAJIBHOTO
3aKOHOZABCTBA 3 MUTAHb I€HIEPHOI PIBHOCTI 110 MIXKHAPOIHHX MPABOBHX HOPM. Iniel rennepHol
piBHOCTI B YKpaiHi 3aKpiIUIeHi Bxke B 0ararbox 3aKOHOABUUX JIOKyMEHTaX.

Kuro4oBi ci10Ba: reHiepHa piBHICTb, IpaBa JIOJUHH, POJIb KIHKH y CYCHIJIbCTBI,
Tpans KiHOK.

ESTABLISHING GENDER EQUALITY AT THE INTERNATIONAL
LEVEL AND IN UKRAINE

Andriana Malchyn
0.B. Hornostai, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

The historical establishment of the role of women in society is developing more
and more. More and more women began to hold the highest government positions. Gender-
legal examination of legislative acts is actively conducted regarding the compliance of
national legislation on gender equality with international legal norms. The ideas of gender
equality in Ukraine are already enshrined in many legislative documents.

Keywords: gender equality, human rights, women's role in society, women's work.

3aranpHiil qexnapatii mpas droauHu [1] piBHI mpaBa YONOBIKIB Ta KIHOK
Oy BHW3HAUEHI SK OAWH 13 TONOBHHX (PAKTOpiB CTaOIIBHOCTI y CBITI.
dyHraMeHTalbHI MONOXKEHHS LbOTO IOKYMEHTY 3HAMIUIM CBOE BTUIEHHS Y
KOHCTHUTYIISAX OUTBII HiX CTa KpaiH CBITy. 3a0e3ledeHHS pIiBHUX TpaB Ta
MOJIMBOCTEH JKIHOK 1 YOJIOBIKIB € OJHHM 3 TOJNIOBHHUX HATPSAMKIB JisUTBHOCTI
€pporeiicekkoro Corozy. Tak, €BpocorozoM crBopeHo Jlopamumii komiTter 3
MMUTaHb PIBHUX MOXJIMBOCTEH Ui YONOBIKIB 1 JkiHOK. Humm po3pobieHo
[porpamy miit CroiBTOBapHCTBa IIONO PIBHUX MOXKIUBOCTEH U JKIHOK 1
YOJIOBIKIB, SIKOIO 3aIpPONOHOBAHO BIIPOBAIUTH MEXaHI3M JUIS JOCSTHEHHS
(hakTUYHOI PIBHOCTI HA BCIiX PIiBHAX BiJl IEP>KABHOTO /IO MiCIIEBOTO.

BimoMo, mo mepmra iHimiaTBa 3aKOHONABYO 3aKPINHUTH TIpaBa >KIHKA
3’sBunacst 'y @panmii B wacm Benmkoi ¢paHmy3pkoi peBomromii. Y
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peBodroriitHOMY 1789 pori Oyno 3aTBeppkeHO «Jlekiapariro mpaB JIOAWHH i
rpomMajssHiHa» [3], siKa cTaja MeplikM y CBITi IOPUINYHUM JTOKYMEHTOM, IIO
3aikcyBaB 3arajqbHi IPUHIMITK | HOPMH TIpaB JIOJMHY, ajie MONITHYHI MpaBa B
TOM Yac Ha/IaBaJIUCH JIMIIIE YOJIOBIKaM. Y YaCHHUIL peBOMOLiHNX moziit y [Taproki
Oumimmist me ['yx cTBepmkyBana: «SIKIIo KiHKa MOKe 31HTH Ha erradoT, BOoHa Mae
MpaBo MiTHATHUCS 1 Ha TpUOYHY». Y 3HaK mpotecty BoHa y 1791 poni Hanmcana
«/lexmapariito paB XiHKH 1 TpOMagsTHKI» [4].

IcropudyHe BCTaHOBIIEHHS pOJi  OKIHKM y CYCHUIBCTBI  3aliMaio
BCEOLTBIIIOTO PO3BUTKY, BCE OUIBIIE )KIHOK CTAJIM 001MMAaTH HAWBUINI JACpiKaBHI
Ta ypsaosi mocamu. Tak, y 1919 p. nepiia sxiHka cTajia AemyTaToM MajiaTi O0IIuH
aHryIidcbKoro mapiaMeHty, B 1928 p. BuOopui mpaBa YONOBIKIB 1 JKIHOK
spiBasuHCsA. Y CHIA nmepmi denepansai BuOOpH nposoawmiucs 3 1789 p., xiHKA
oTpuMalii TpaBo obuparuch mapiaameHt 3 1920 p. ¥V 1960 poky, koiu mepria
XKIiHKa crana mpem’ep-MmiHicTpoM, 10 2000 poky Ha mocaay npem’€ep-MiHicTpa
Oyno npuzHaueHo abo oOpano 32 xinku. CroroHi i3 193 ypsiniB 23 o4omntoroTh
xinku. Y 2000 pori iep>kaBu O4ONIOBAIH 8 )KIHOK. BaykiIMBy poib y NOIUpeHHI
i7Iel TeHAepHOI PIBHOCTI Biirpain BeecBiTHI KOH(BEPEHIIiT )KiHOK.

HaseneHi undpu — 3BU4aiiHa CTaTUCTHKA, aJie BOHU € 3HAKOBUMH B OLIIHIII
CTaHOBHUILA KIHOK Y CYCIIJIbCTBI, BiZIOOpaxaroTh pa3iody IeHJepHY aCUMETPIto,
chopMOBaHYy Ha OCHOBI 3aCBOEHMX CTEPEOTHIIB. 3BUYAWHO, HE MOXHA
CTBEpAXKYBATH, II0 BXOKEHHS J>KIHOK B MapJaMeHT — Le TOJIOBHMH IIAX
JeMOKpaTtu3alii cycniibcrBa. be3 reHaepHoi piBHOCTI B MOJNITHII CTBOPUTH
colialbHy MOJIENTb TAPTHEPCTBA HEMOXKIIMBO, 1 HaBmaku. 1106 mocsrtu piBHOCTI
B TOJITHII, JIEMOKpaTH4YHE CYCHUILCTBO Ma€ pPO3BUBATH HOBY MOJENb
COLIIAIFHOTO TapTHEPCTBA, sika 0a3yeTbcsi HA TOMY, IO YOJOBIKM 1 KIHKH
MPAIOI0Th, JOMOBHIOIOYHM OMH IHIIOTO, NMPH I[bOMY MAalOTh PiBHI IpaBa Ta
BHUHArOpOJy 3a TpaIllo, HECYTh OJTHAKOBY BiJIIOBINANBHICTE. 3apa3 aucOaiaHc B
eKOHOMIuHIH cep mocuth BinuyTHUil. He3HauHuMil BiICOTOK JKIHOK MpPAIIOE Ha
KEpiBHUX IOcajgax, iX 3apo0iTHa Imuiarta craHOBHTH 75 % 3apoOiTHOI minaTh
YOJIOBIKiB, cepes 6e3po0iTHHX mepeBakHa OUTBIIICTh — JKiHKH.

[osuTnBHI 3pymeHHs BinOyBaroThes 1 B YKpaiHi. Inei renaepHOro mapurery
3akpiruieHi B Konerurymii Yipainu, 3 cigas 2006 poky BetymuB y fito 3axkoH «IIpo
3a0e3MeueHHs] PIBHUX IIPaB Ta MOXJIMBOCTEH JKIHOK 1 YOJOBIKiB», 3aTBEPIHKCHO
«epkaBHy TporpaMy 3 YTBEpIDKEHHS TEHICPHOI PIBHOCTI B YKpPaiHCHKOMY
cycrinscTBi Ha riepion 10 2010 poky» Tomro. [TapmamenTcepki ciayxarHs «CTaHOBHIIE
KIHOK B YKpaiHi: peanii i mepcriextiBm» (depBeHp 2004 p.) Ta «PiBHi mpaBa Ta
MOXJIMBOCTI B YKpaiHi: peamii Ta mepcrekriBm» (imctonan 2006 p.) BHECBITIIH
TEeHJICPHNI MUCOATaHC y CYCIIBCTBI. AKTHBHO TPOBOIUTHECS TCHIEPHO-IIPABOBA
eKCIIEpTH3a 3aKOHOABYHX AKTIB III0/I0 BIATIOBIHOCTI HAIllOHAJILHOTO 3aKOHOJIABCTBA
3 TNUTaHb TEHJEPHOI PIBHOCTI 10 MDKHAPOMHWX TPABOBMX HOpM. |eHmepHuit
KOMIIOHEHT BIIPOBA/DKYEThCS B HAyKy, OCBITY, IH(OpMAIifHO- MPOCBITHULIBKY
TiSUTBHICTb, YIIPaBIIHCHKY AiSUTBHICT TOIIO.
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@dopMyBaHHA TApUTETHOI JEMOKparii morpedye e(EeKTUBHHX MeEXaHi3MiB
TIPOBEIICHHS TCHICPHUX TIePETBOPEHB. BOHO 3aI€KUTH Bi TIONITHYHOL BOII JICPXKABH,
CTYIICHIO PO3BHUTKY TPOMAJITHCHKOTO CYCIIUIBCTBA, CBITONILIHHX OPIEHTHUPIB TOIIO.
[TimmicaBum Mi>KHapOIHO- MPABOBI aKTH OO 3a0e3MeUeHHs TeHIepHOI PiBHOCTI,
Halla KpaiHa aJianTye yKpaiHChKe 3aKOHOIABCTBO JI0 €BPONEHCHKHX HOpM, (hopMye
HallioHAJIbHY HOPMATUBHO-TIPABOBY 0a3y IeHIIEPHHX IIEPETBOPEHB.

Otmxe, MDKHApOIHA TPOMAJICHKICTD PO3IIISIAE TeHAEPHY MPOOJIEMATHKY
SIK CBOEPITHUI KaTali3aTop po3B’si3aHHS MPOOJIeM TpaB JIFOAWHH 1 ITiABHUIIICHHS
«IHAEKCY JIOJICBKOTO pO3BHTKY». lle BMMarae HOBOro MHCIICHHS, HOJOJAaHHS
CTEPEOTHUIIB, 3MIHM CTABJIEHHS N0 KIHKH, PO3IIUPEHHS CBOOOAW BHOOpPY UIs
MIPE/ICTaBHUKIB 000X crareil, popMyBaHHs I'eHIepHOI KyIbTypH. /st NOCATHEHHS
TCHICPHOr0 TApUTETy HEOOXigHA Tonanbllla HAyKoBa pO3poOKa MmpodieM
TeHJEpPHOI TMOJITUKH, BUBYEHHS MDKHAPOJHOIO JIOCBiy 3aCTOCYBaHHS
HapUTETHOI JIEMOKPATIl, 3A1CHEHHSI ITOCTIHOTO MOHITOPHUHTY 3MiH Y CyCHUTbHIN
CBIIOMOCTI 1 TO3WTHBHHX i IIOJ0 3aNpOBa/PKECHHS peaibHOi PiBHOCTI.
[lepcrieKTUBHUMH € JOCTIJDKEHHs 100 BHSBJICHHS BUTOKIB T€HIEPHOI
HEPIBHOCTI Ta NUISIXIB MOJOJIAHHS T€H/IEPHIX CTEPEOTHIIIB.
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JOCBIJI I3PALJTIO Y IOBYOBI NEPCIHEKTHUB
1010 MPOEKTYBAHHSI 3AXHUCHHUX CIIOPY ]I B YKPAIHI

bozoan Oboancovkui
Onexcanopa llanoean
Maxcum Illenenenko
HL.II. BoBKk, kaHIUIAT TIEJaroriYHUX HAYK, JOICHT
Yepxacbkuii iIHCTUTYT noxke:kHOI 6e3nexu iMeHi I'epois YopHoouiis
HanionanbHoOro yHiBepcuTeTy HUBIIBHOIO 3aXMCTy YKpaiHH

VpaxoByro4n rocTpy He0OXiIHICTh POBEICHHS 3MiH O€3MIEKOBOro OY/IiBHUIITBA B
VkpaiHi, Ha OCHOBI IMOPIBHSJILHOI'O aHaji3y BHUMOI' OO0 OCOOJUBOCTEH IMOOYIOBH,
pO3TallyBaHHs Ta OOJAIITYBaHHS YKPHUTTIB B YKpaiHi, pO3risiaatoThCsi HOPMHU YHHHOIO
3aKOHOJIABCTBA y PETYIIOBAaHHI 1010 3BEeHHs YKpHUTTIiB B [3paini. [IpencrasieHo Buay,
0COOJIMBOCTI Ta BUMOTH 0 YJIAIITYBaHHS YKPHTTIB, 3TiJIHO YMHHOIO 3aKOHOIABCTBA
I3painto, MpoBeeHO aHAITi3 PiBHS rapaHTyBaHHS OE3MEKH Ta MOXIIMBOCTEH 1X 3aXHCTY.

KurouoBi ci1oBa: 6oMO0cX0BHILE, YKPUTTSI, MaMas, MikjaT, Oe3nekoBa 3a0ynoBa.

ISRAEL'S EXPERIENCE IN BUILDING PERSPECTIVES REGARDING
THE DESIGN OF PROTECTIVE STRUCTURES IN UKRAINE

Bohdan Oboiansky
Oleksandra Shapoval
Maxim Shelepenko
N.P. Vovk, Candidate of Pedagogic Sciences, Associate Professor
Cherkasy Institute of Fire Safety named after Chornobyl Heroes of the
National University of Civil Defence of Ukraine

Given the need for changes in safe construction in Ukraine, on the basis of a
comparative analysis of the requirements for the construction, location and arrangement of
shelters in Ukraine, the norms of current legislation in the normative regulation regarding
the construction of shelters in Israel are considered. The types, requirements, and features
of the arrangement of shelters are presented, according to the current Israeli legislation, and
the possibilities of their protection are analysed.

Key words: bomb shelter, shelter, mamad, miklat, security building.

Buxonsum i3 pealtiii CbOrofcHHS, OONIOYNM YPOKOM CTaB JIOCBIJ BiHHH
JUIA MICT Ta CiJ Hamoi Jep>KaBHW, TOMY IMOTpeda YKPHUTTIB y BXKE 3BEICHUX
OyIMHKaX € HaJ3BUYAMHO aKTyalIbHO. BiaMmoBigHO BigOymoBa, BiIHOBJICHHS Ta
Iepe3amyck JKUTTEMISIIBHOCTI  MTOCTPAXKAATNX MICT Ma€ 3AiHCHIOBAaTHCH 3
ypaxyBaHHSIM HEOOXiHOCTI IUTAaHYBaHHS Ta NMPOSKTYBAHHS HAMIWMHUX YKPHUTTIB.
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B VkpaiHi Bxxe HaOyB UHHHOCTI 3aKOH, SIKUH 3a0e31eYnTh OyIIBHUIITBO MEpPEXKi
3aXUCHUX CIIOPYJl IUBLUIBHOI'O 3aXHCTY 3auisi Oe3mekw TpoMajsH. Bimrerep,
SIKIIO cTriopyza Oyie 6e3 HaJle)KHOro OOMOOCXOBHIIA Y YKPHUTTS, 3a0y1OBHUKAM
MOXYTb BIIMOBUTH Y cepTH(IKaTi PO TOTOBHICTH OYyAIBII A0 eKCILTyaTalli. 1e
MIPAaBWJIO 3aCTOCOBYBATUMYThH 10 Bciel Teputopii Ykpainu. BBemenuii B aito
22.10.2022 poky 3akon Ykpainu Bix 29.07.2022 N 2486-IX "[Ipo BHECEHHS 3MiH
JIO TeAKUX 3aKOHOIABUMX aKTiB YKpaiHH MO0 3a0e3MeUeHHS BUMOT IUBITHHOTO
3aXUCTYy MiJ Yac IUIAHyBaHHS Ta 3a0yloBH TepuTOpid", skuii mependavae
000B'SI3KOBE PO3MIILEHHS CHOPYJA HUBIILHOIO 3aXHUCTy (YKPUTTIB, CXOBHIIL,
OoMOocxoBHIN) miag Yac OymiBHMITBA O0'€KTIB, Ha SKUX IOCTIHHO
nepedyBaTUMyTh ToHaa 50 oci6 abo mepiomuuHo TepeOyBaTUMyTh moHan 100
moner [3]. Lle MoxyTh OyTH JKUTIOBI Ta O(iCHI OYIUHKH, JIKapHI, IIKOJH,
TOProOBENbHI LIEHTPH TOILIO.

[TpoekTHI pillieHHs PO3IUTY 1HXEHEPHO-TEXHIYHHUX 3aXOMiB IHUBLILHOTO
3aXMCTy MalTh 3a0e3lmedyBaTd AOTPUMAaHHS BHMOI JOCTYITHOCTI IJIs OCi0 3
00MEXEHUMH (I3UYHUMHA MOXJIMBOCTSAMHU Ta I1HIIUX MaJOMOOUIBHHX TPYII
HaceJeHHsA. Bka3aHi TONOKEHHS 3aCTOCOBYIOTBCSA 10 O0O0'€KTiB, MpaBO Ha
BUKOHAHHS OYIIBENIbHUX POOIT LIO/I0 SKUX OTPUMAHO Miclisi HAOpaHHs YUHHOCTI
3akoHoM N 2486-1X.

3rigno ITocranosu Kabinery MinictpiB Ykpainu Big 25 6epesus 2009 p.
Ne 253, y 3atBepmkenoMy ITopsiaKy BUKOPHCTAHHS 3aXHUCHUX CIIOPY/ IUBITEHOTO
3axMCcTy (HUBUIBHOI OOOPOHHM) Ui TOCIOAAPCHKUX, KYIbTYPHHX Ta MOOYTOBHX
morped, PpO3PI3HAIOTH: 3aXHCHI CIOPYAM LMBIIBHOTO 3aXHCTy (LIHUBLIBHOL
000pOoHH) (majai — 3aXUCHI CIOPYAH) — IHKEHEPHI CIIOPYAH, MPU3HAYEH] IS
VKPUTTS 1 THMYACOBOI'O 3aXHUCTY JIFO[EH, TEXHIKA Ta MaiiHa Big HEOE3MeKH, IO
MO)KE€ BUHUKHYTH a00 BHHMKIIA BHACIIJOK HAI3BMYAWHHX CUTYyaAIlil y MHPHUI
yac, a TAKOXK Bij [ii 3ac00iB ypaKeHHsI B OCOOIMBHIA I1epiof. 3aXHUCHI CIOpYIH
MOIISIOTHECA HA CXOBHUIIA Ta MPOTHUPAMialiifHi YKPHUTTSA 1 € OCHOBHHM 3aCO00OM
KOJIEKTMBHOI'O 3aXHCTy HACEJICHHS, MPOTHPAIIaliiiHI YKPUTTI — HErepMETUYHI
3aXHUCHI CIIOpYAH, fAKi 3a0e3IeuyIOTh 3aXUCT JIIOJCH BiJi HETATUBHOI'O BILUIMBY
10HI3YIOUOI'0 BUIIPOMIHIOBAHHS Y pa3i palloaKTUBHOI'O 3a0pyIHEHHS MiCLIEBOCTI;
PEKOHCTPYKINSI 3aXHMCHOI CHOpyaAd — Iepe0yaoBa 3aXHCHOI CIOPYAH, SKa
nepeadavae yIOCKOHAJCHHS, BIJHOBJICHHS a00 30epekeHHS 11 3aXHCHHX
BJIACTUBOCTEH, TIONIMIIEHHS YMOB JUIA PO3MIIIEHHS JroAei (3aminy abo
YAOCKOHAJICHHS  BHYTPIIIHBOIO  OCHAIICHHA Ta  IHKEHEPHO-TEXHIYHOIO
oOnasHaHHSA TOMIIO) Ta/ab0 3MiHYy il OCHOBHHMX TE€OMETPUYHHX PO3MIpIB UH
MOJIOKEHHS OKPEMHUX YacTHH, 30KpeMa Iij Jac OyaiBHHUIITBA HaJ HEO abo
Mo0JIM3Yy Hel HOBHX OY/IiBellb YU CHOPY/I, Y TOMY YHCIi 3 METOO 1i BHKOPUCTAHHS
JUTSL TOCTIONIAPCHKUX, KYJIBTYPHHX Ta MOOYTOBUX MOTPED; CXOBHIIA — IepMETHYHI
3aXUCHI CIOPYAH, SKi 3a0€3MEUyIOTh YMOBH IJisi TIepeOyBaHHA Yy HUX JIIONICH,
TEXHIKM Ta MaliHa MPOTIrOM JABOX Ji0 3 METOI 1X 3aXUCTy BiJi HErATUBHOrO
BIUINBY HEOE3MEYHUX XIMIYHMX Ta paJiOaKTHBHHX pPEYOBHH, BHUCOKUX
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TeMIepaTyp i MPOAYKTIB TOPIHHS Y pa3i BUHHKHEHHS MOXEXK, KaTaCTPOPIIHOTO
3aTOIUICHHS, a TAaKOX BiJI Aii 3aC00iB ypaskeHHs [6].

Ha cporomni 3akoHOMABII HAIIOl JEpKABH PA30oM 3 CKCIIEPTaMU
HATIPaIbOBYIOTh 3MiHHU JIO O€3MEKOBUX CTAHIAPTIB KUTIOBOI 3a0y0BH, 30KpeMa,
JIO THX, III0 CTOCYIOThCS HOPM, 3a SIKUMHU OyIyBaTUMYTh HOBe »uTIo [1, 2, 3]. Ha
OCHOBI BHBYCHHS IIOKa30BOrO JIOCBITY PAAY KpaiH, sSKi MOXYTh 3a0€3MCUnTH
CBOIX JIrO/ICH HamidiHMMU OOMOOCXOBHUINIAMH, ICHYE TOCTpa HEOOXiITHICTH
OydyBaTH HOBE KHUTIO Ta iHGPACTPYKTYPHI 00’ €KTH 3 YKpUTTsAMH [3]. [TouaTox
PETyJIIOBYBaHHS I[bOTO MUTAHHS BXKE 3JIHCHEHO HAa 3aKOHOJABYOMY PiBHI, - 3
HOBHMMU Ta OHOBJICHUMH ITPOMMCAHUMH HOPMaMHU Ta MPaBUJIAMH, i3 BiAMOBITHIM
MIEPErJIiIOM HOPM, 3a SIKUMH 31iHCHIOBATUMEThCS OYIiBHUIITBO B MAaHOyTHEOMY
W HampaliOBaHHAM HOBHUX OE3MEKOBUX CTaHAApTIB OymiBHUITBA. [t
BITHOBJICHHS 3pYyHHOBaHOi 1H(PACTPYKTYpH YKPAIHCBKHUX MICT B  ypsii
PO3IIISIAI0TH MPUKJIA] [3paiito - KpaiHu, sKa )KHUBE Y PeXKHMI MOCTIHHOI 3arpo3u
BilHH.

Hocein I3paimto, skuit Mae 3arTsokHy BiiiHY 3 1948 poky, chopmyBas
3HAHHS Ta IUTHHA PsJ] BMiHb Ta HABHYOK 13palIbChKOr0 HAPOAY LI0/I0 BHKUBAHHS
B €KCTpeMajbHUX yMoBax. OJHHMM 3 aJlaliTUBHUX JIO 13palibCbKOrO MPUHIIMITY
pillieHb Cy4acHUX apXIiTeKTOPiB € MiJroTyBaTH MiJ3€MHI MapKiHrM Ta I1HII
MiI3eMHI NPUMILICHHS JUIsl YKPUTTS HacelieHHs. Take YKpUTTS peKOMEHAYEThCs
BiJIOKPEMJIIOBATH BiJl PEIITH NapKiHry, 3a0e3neYuTH IOoro caHBY3JIaMu Ta
PO3KIaIHUMHU MICISIMH ISl CUAIHHS. TaKOX OyAiBEIbHUKH MalOTh Iepea0adnTu
IIOHAMIMEHIIIE Ba BUXOH.

Bsaraii Ha Tepuropii I3painto HapaxOBY€eThCS ITOHAL MIIBHOH I A3€MHUX
60MOOCXOBHIII, IKi MAIOTh Ha3By MIKJIATH (TpoMaackKi YKpuTTs). [Ipore mig gac
6omMOapayBaHHs JOCHTh YacTo y JOAUHK HeMae 10-15 xBumnH, mob q1o0irtu 10
JIAHOT'O0 CXOBHINA M YKPHUTTA. KinbKiCTh Wacy, II0 JIOJWHA MAa€ BiJ MMOYATKY
TPUBOTH 10 YOapy, 3aJ€KHATh Big OIM3BKOCTI J0 MICII 3aIyCKy, 1 B IEIKHX
13paiNnbChKUX TPOMajax Lel yac MOKe CTAaHOBUTH julie 15 cekyna. Came ToMy y
3aKOHI ITPO IIUBLIBHY 000pOHY 3a0yIOBHHUKIB B [3paini 3000B’ 13211 IPOESKTYBaTH
YKpIIIEH]! KIMHATH B YCIX JKHTIOBHUX Ta I'POMAACBKMX OYmIBIAX — MaMaad Ta
Mamaku. HopMa 3aKkoHy HaIojIsira€ Ha TOMY, IO IIKOJIHM 1 KBAPTUPH Y BKA3aHUX
perioHax MarOTh MaTH OCOOJIHBI CXOBHUINA, 3aBISKH SIKFM JIFOJIU IIBUAKO MOXKYTh
ONIMHHTHCSA B O€3ITeli, HaBiTh HEOOOB'I3KOBO CITYCKATHUCS JIO TTiIBAITIB.

TakuM 9HHOM, BIITIOBIHO JIO YMHHOTO 3aKOHOAABCTBa I3painro, KoXKeH
KUTIIOBUH OynuHOK B I3paimi mMOBMHEH MaTH MepXaB MyraH aipati, abo
CKOpOYEHO MaMaj, — 3axuilleHe mpuMmimeHHs. lle KiMHaTa 3 MaCHBHHMH,
3a3Bmyaii 30 caHTUMETpiB, 3ai300CTOHHMMH CTiHAMH, TIOTOBIICHUMH
[EPEKPUTTAMHU, METAICBUMH TE€PMETHYHMMH [BEPHMa, SKi BUTPUMYIOTh
BUOYXOBY XBHITIO, BIKOHHHIISIMH 3 JIBOCAHTHMETPOBOT'O JINCTA CTali Ta (QLIBTPOM
TOBITPS [T XiM3axucTy. Mamak — IIe YKpiIUIeHa KiMHaTa B TPOMAaJICBKUX
OyniBisx, sika epegbadeHa Ha KOOKHOMY MOBEpCi, a MamMal — yKpiIuieHa KiMHaTa
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Y KOXHIi KBapTUpi. MaMasu movyaiy CTBOPIOBATH, 11100 JIFOHM MOTIIH He OirTH Ha
BYIIUITIO, a0W MOTPAIUTH IO TPOMAJICHKOT0 YKPHUTTS (MIKIaTy), a OYKBaJIBHO
MIPOUTH JI0 CYCIZHBOI 3axMIeHOl KiMHaTH. [lepeBara MaMajiB MojsAra€ B TOMY,
110 MTEPEMICTUTHUCS TYAU MOYKHA 32 KijIbKa CEKYH/, HE BUXO/AYH 3 KBAPTHPH.

Jlo BKa3aHMX 3aXHCHUX KIMHAT BHUCYBAKOTHCS HACTYITHI BUMOTH: ILIOIIA
MaMmaja Mae OyTH HE MEHIIE HiXK 9 KB. M; BUCOTa CTell — 2,5 M; CTIHH MaroTh
Oyru 3anmizo0eToHHUMY, Big 25-30 cM 3aBTOBIIKH; METaJeBi TepMETHYHI JIBEpI,
0 MOXXYTh BUTPHUMAaTH BHOYXOBY XBWIIO; (UIBTPH AJsl 3aXHCTy BiJ| aTak
XIMIYHOIO 30poe€ro. BumpoOyBaHHS TNokasajiu, Ha jKajlb, IO PiBEHb 3aXUCTYy Y
JAHUX 3aXMCHUX KIMHATaxX He HAWBHILNHIA: y BUMAJKY, SKIIO paKeTa BIYYHThH Y
OyIUHOK, TaKe YKPHUTTS MOXKE HE BHTPUMATH, TOX JIIOJM, sIKi TaM >KUBYTb,
MOXYTb nocTpakaaty. [Ipore Bin ymapHOi XBuWIli, YIaMKiB pakeT Ta XiMi4HOI
30poi Take YKpUTTS Mae BOepertu [5].

Oco0IUBICTh MaMa/IiB MOPIBHIHO i3 YKPATHCHKMMU CXOBHUIIIAMH TOJISITAE Y
TOMY, 0 B MHPHHMA 4Yac BOHM BHMKOPHCTOBYIOTHCS SIK 3BHYAlHI >KHMTJIOBI
MPUMIILEHHS. [X PO3TAIIOBYIOTH a00 B OKpeMiil KBapTupi, ab0 Ha KOKHOMY
MOBEPCi 0araTOKBapTHPHHUX OYIUHKIB IJIs1 KOPUCTYBAHHS KIJIBKOX ciMeit. Po3mip
MaMaza po3paxoBYIOTh 3a KIIBKICTIO Jfomeii Ha moBepci. Taki mpuMileHHS
OyAyrOoTh OJHE HAJ IHIIUM IS MABUIIEHHS CTIHKOCTi. BOHM MOXYTh BPATYBAaTH
BiJl yJaMKiB pakeT 1 CHapsAiB, a TakKoK XIMI4HOI 30poi i 3eMIeTpyCiB.
I'pomazaceki OymiBiai TeX OOOB’SI3KOBO MalOTh TaKe MPHUMIIIEHHS — BOHO
IMOBHHHO OYTH Ha KOXXHOMY ITOBEPCI, € € JIoAn. be3 HasBHOCTI MaMaja MichbKa
BIIaJia HE JACTh J03BOJY Ha OYIIBHUIITBO a00 HE BBEE CIOPYAY B €KCILTyaTallifo.
Kpim TOro, cxomoBi KITHHM B i3paiIbChbKUX OyIMHKAX 3aBKIH POOJIATH
VKPIIUIEHUMH 1 3 OETOHY, 100 HA HUX TeX Oyda MOKIMBICTH CXOBATHCS Ta IS
rapaHTtyBaHHs Oe3neku ciycky (migiiomy) 10 3aransHoro ykpurts [10].

Cucrema 000poHH I3paini0 BBaXKA€THCS BHCOKOS(HEKTHBHOIO, 30KpeMa
BMCOKO OIIIHIOIOTBCS €JIEMEHTH, ITOB’sI3aHI 3 UBITHHOK 00OPOHOIO Y HITHPOKOMY
po3yMiHHI. BogHodac mijg yac mpoeKTyBaHHS Ta MpU MOOYAOBI 3aXUCHUX CIIOPYT
B YKpaiHi CIiJ BUXOIWTH 3 TOrO, IO CHCTEMa 3aXxWucCTy I3pailro crBopeHa y
KOHKPETHOMY O€3IIEKOBOMY CEPCIOBHMINI, TOMY HaBpSA YW 1 JOLJILHO
BIIPOBAPKYBATH Yy MOBHOMY 00cCs3i, 0e3 ypaxyBaHHS psdy OCOONHMBOCTEH Ta
MOXJIUBOCTEH.
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YK 656.13

JOCIIIKEHHSA 3ATPUMOK TPAHCIIOPTHHUX 3ACOBIB B 30HI
HEPEI'YJIbOBAHUX IIIIOXIAHUX ITEPEXOIIB

IOpiii Baodincokuii
J.B. PyneHnko, KaHTUIAT TEXHIYHUX HAYK, TOICHT
JIbBiBCHKHI Aep:kaBHMI YHIBepcHTeT 0e3MeKH KUTTEAIATBHOCTI

OpHEM 13 3aBIaHb AaHOI POOOTH € PO3poOKa METOIMKH PO3PaxyHKY 3aTPHMOK
TPaHCIIOPTHUX 3aco0iB B 30HI HEperyJbOBaHUX IIIIOXITHUX IepexoaiB. Tomy ciif
copMyIOBaTH TOHSATTS TPAHCIIOPTHA 3aTPUMKA, SKE JO3BOJUTH JOCIHIIUTH BEIUYUHY
IHTepBaIiB IPOXOXKEHHS TPAHCIIOPTY.

KurouoBi ciioBa: 3aTpuMKa TPaHCIIOPTHUX 3ac00iB Ha JUISTHKAX, JOBXKHHA YEpry
TPaHCIOPTHHX 3ac00iB, iHTEpBaJ MPOXOKEHHS TPAHCIOPTHUX 3acO0iB.

STUDY OF VEHICLE DELAYS IN THE ZONE OF UNREGULATED
PEDESTRIAN CROSSING

Yury Babinsky
D.V. Rudenko, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

One of the tasks of this work is the development of a methodology for calculating
vehicle delays in the zone of unregulated pedestrian crossings. Therefore, it is necessary to
formulate the concept of transport delay, which will allow to investigate the value of the
intervals of the passage of transport.

Keywords: the delay of vehicles at the sites, the length of the queue of vehicles,
the interval of passage of vehicles.

B peanpHHX yMOBax JOPOXKHBOI'O PyXY 3aTPUMKH MOXKHA PO3IUIMTH 3a
MiclleM IX BHHHKHEHHS: Ha TUITHKAX JOpIT 1 Ha MepexpecTax. 3aTpUMKH Ha
IUISHKaX MOXKYTh OyTH BHKJIMKaHI MaHEBPYIOUMMH a00 TOBLIEHO PYyXOMUMH
TPAHCIIOPTHUMH 3aCO0aMH, MIIIOXITHAM PYXOM, MEPEIIKOJaMH BiJ 3YIHHEHUX
aBTOMOOLUTIB, B TOMY YHCIIi TPW BaHTa)KHO-PO3BAaHTAKYBAIBHHUX OMEpaIlisixX, a
TaKOXX 3aTPUMOK, MOB'SI3aHUMHU 3 TEPEHACHYCHHSM JOPOTH TPAaHCIOPTHUMH
3acobamu.

3aTpUMKH Ha TepexpecTsX OOYMOBIEHI HEOOXITHICTIO TPOIMYCKY
TPAHCIIOPTHUX 3acO0iB 1 TINIOXOZIB IO TEPEXpPEeCHHM HampsMKaM Ha
HEpeTyJIbOBaHNX IIEPEXPECTSIX, a TaK €aMO MPOCTOSMH IIpH 3a00pOHEHHX
cUrHajax cBiTinodopis. 3aTpuMka, sika BiJUyBa€ThCS TPAHCIIOPTHUM 3aCO00M B
30HI HEPEryJIbOBAaHOT O MIMIOX1HOTO MEPEX 0Ty 3aJISKHUTh BiJ 0arathox (pakTopis:
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TEOMETPUYHHX ITapaMeTPiB IMIIIOXiTHOTO MePeX oAy, MBUAKOCTI PyXy, HAIBHOCTI
KOH(QTIKTIB 1 1H.

[Tix TOBHOIO 3aTPUMKOIO € Pi3HULS MXK (DAKTHYHAM YacOM TPOXOPKEHHS
1 YacoM IPOXOKCHHS, BCTAHOBJICHAM PEKOMEHIOBAHOIO JiTeparyporo (puc.l).
3arpuMKa TPaHCIIOPTHUX 3aCO0IB BKIIIOYAE ITOYATKOBY 3aTPHMKY YIIOBUILHEHHS,
Yyac MepeMillleHHs Bropy 4Yeprd, 3aTpuMKy NpW 3yNUHII 1 3aTPUMKY IIpH
npuckopeHHi. [Ipy mONBOBMX BHMipaxX, 3aTpUMKa TPAHCIIOPTHHUX 3acoliB
BU3HAYAETHCS SIK MOBHHUHN Yac MPOI3/y BiJ 4acy, MpH SKOMY TPaHCIOPTHHH 3aci0
3YNUHSETHCS B KiHIII YePTH J0 Yacy, PH SKOMY TPaHCIIOPTHHIA 3aci0 BiaATKIKae
BiJ JiHil 3ynuHku. [ToBHMI Yac npoi3ny BKIIOYa€E yac, HEOOXiqHUH AJIsl IPOI3Ay
TPAHCIIOPTHOTO 3aco0y BiJl OCTAHHBOI TMO3WINI B Yep3i MO MEpUIOl IMO3MIIii,
BKJIIOYAIOYM YIIOBIJIbHEHHS TPAHCIIOPTY BiJl IIBHJKOCTI BIUJIBHOTO IOTOKY 0
IIBU/IKOCTI TPAHCIIOPTHUX 3aCO0IB B Uep3i.

Cepennst 3atpumka. SIK KpuTepid ONTUMi3alii yNpaBIiHHS OKPEMOro
NEPEeTUHY IIMPOKE 3aCTOCYBAaHHsI OTpUMalla TPUBAIICTh CEPEAHBOI 3aTPUMKH
TPaHCIOPTHOro 3aco0y. BcraHOBIEHO, 1O Ha BEJIMYMHY CEPEIHBOI 3aTPUMKH
BIUIMBAIOTh TaKi IOKA3HUKHU SIK 1HTEHCHUBHICTh PyXy, AOBXHHA YEeprH, CyMapHa
3aTpUMKa, TapaMeTPH PEXKUMY PEryITIOBaHHS.

CyMapHO cepelHbOI0 3aTPHMMKOIO PO3YMIIOTh CEpeAHill 4ac BTpauyeHUH
TPAHCIIOPTHUMH 3aco0amMy Ha TEBHIM JISIHII BYJIMYHO-IOPOXKHBOI MEpexi 3a
NeBHUH NpoMiKOK yacy. CepenHs 3aTpUMKa B OCHOBHOMY XapaKTepHU3Ye SKiCTh
00CITyroByBaHHS OKPEMO B3STOr0 TPAHCIOPTHOIO 3ac00y.

Biacranb

Yac
Pucynok 1 — Tpaexropii pyXy TpaHCIOPTHHX 3aCO0IB PH MPOi3/i HEPETyTbOBAHOTO
TMIIIOXIHOTrO ePeXoy: A - MOYaTOK rajibMyBaHHS; B - MoykimBHi Yac mpulyTTs 10
minroxinHoro nepexoxny; C - MOKIMBHIA Yac BUOYTTS 3 30HH MIIIOXiJTHOTO HEPEXOLY;
D - nabip kpeiicepchKol MIBUIKOCTI TIPK BUOYTTI
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CymapHa 3aTpuMKa Iie 3aTpHMKa BCiX TPaHCIIOPTHHX 3ac00iB 3a IEBHUH
mepios B MeXax pO3MIIAHYTOI BYJIMYHO-TOPOXKHBOI Mepexi abo 11 AUISHKH.
CymapHa 3aTpUMKa BHKOpPHCTOBYBanacsi MilepoM sIK KpUTEpid sSKOCTi
yrpaBiaiHHS pyxy. Lled moka3HWK 3ajJeXWTh BiJl CepenHbOI 3aTPHMKH,
IHTEHCHUBHOCTI PYXY Ta JIOBXXHHH YEPTH.

CymapHa 3aTpUMKa BHKOPUCTOBYETHCSI TIPHM EKOHOMIYHIM  OIHII
eeKTUBHOCTI OpraHi3allii JOpPOXKHBOrO pyXy B MacmTadax Mijol BYJIUYHO-
JIOPOXKHBOT Mepexki a00 MiCBKOro paioHy.

[lix MakcHMManbHOIO 3aTPUMKOIO PO3YMIETHCS HAHOLIBIIA 3aTpUMKa
OJTHOT'0 3 TPAHCIIOPTHHX 3aCc00IB 3a MPOAHATI30BAHUIA TIepio]. SHAYHMIA BIUIUB Ha
Hel MaroTh: BEIMYMHA BXIJHOTO HAa IEPEXpecTs MOTOKY; JIOBXKHMHA Yeprd Ha
MiAXO0AI O TepexpecTs; KiJbKICTh CMYT PYXy; HasBHICTh HPHUINAPKOBaHUX
TPAaHCHOPTHUX 3ac00iB, fAKi 3BYKYIOTh INHPHHY HPODKMKOI YacTHHH;
IHTEHCUBHICTH MIIIOXIJHOTO  TMOTOKY  HAa  MIMIOXIHOMY  TEepeXoji;
nIcuXxo]i310IOTIYHUIA CTaH BOJIS.

[Tix MOBXMHOIO YE€PTH PO3YMI€THCS KiJIbKICTh TPAHCIIOPTHHUX 3aCO0IB B HiM
a00 Ti MPOTSHKHICT B JIIHIHHUX OAMHUIIIX. JIOBXKHHA Yepry TICHO IMOB's3aHa i3
CepeHbOI0 1 MAKCUMAIILHOIO 3aTPUMKAMH, IHTEHCUBHICTIO PyXy, MapameTpamu
PSKUMY pEryjiioBaHHsS 1 BIUIMBa€ Ha Takl TIIOKa3HUKU SIK IIBUJKICTH
MOBIZIOMJICHHSI, KiUJIbKICTh PYIIaHb 1 TaJbMYyBaHb 3 PO3PaxyHKY Ha OIMHUIIIO
JOBKMHM. i MOXHA BHMKOPHCTOBYBATH SK TIOKA3HMK CTYNEHs HACHYEHHS,
MOPIBHIOIOYM 3 JOBXHHOI 4Yepru, L0 IPOINYCKAEThCS 3a LUKI. Y pasi
JOCATHEHHS CTaHy HACHYECHHX IIOTOKIB, KONM 3aBIAaHHSAM YIPABIIHHA CTae€
MiHIMi3allis AMOBIPHOCTI BUHHKHEHHSI 3aTOpPY, IOBXKKMHA YepPTH 1 3aCHOBaHI Ha Hiit
MOKa3HUKH BBaXKAIOTHCS HAWOUIBII IPUHHATHAMH JJIS1 YIIPABIIHHS MEPEKEIO.

3 T[OKa3HMKOM JOBXHMHA 4YeprH IIOB'S3aHO BHU3HAYEHHS IOHATTS
nepeHacMyeHa Mepexa. JSIKImo, dYepry TpaHCIOPTHHX 3aco0iB Yy OOHOrO
MepeXpecTsi BUKIIMKAE YTBOPEHHS uepr (TOOTO 3aTOpH) Ha CYCITHIX MePeXpecTsx,
TO TakWil CTaH BYIMYHO-IOPOKHBOI MEpEekXi pPO3IIINAEThCA K O3HAKa
MEpPEXEBOro 3aTopy (TOOTO MePeHACHICHOI MEPEexi).

Kpwutepii, 3acHoBaHi Ha JOBXHUHI YePTH € BiIHOIICHHS JIOBKHHHU YEPTH 10
JIOBXKMHH TIEPETOHY, IIPH LbOMY 3a JIOBXKHHY IIepeTOHY NPHHAMAETHCA BiICTaHb
Bil PO3TITHYTOTO TEPEXpecTs M0 MOoIepeqHphoro mo xoxay pyxy. lle Oimpm
iHQOpPMATHBHHAM MMOKa3HUKOM BBa)KA€ThCS JIOBKHHA IEPETOHY 32 BPaxyBaHHAM
JOBXXHMHU Yepru. 30KpeMa BiH OLIHEHUHU K HAaWKpAaIuii mapaMeTp YIIpaBIIiHHS B
yMOBax IepeHacH4eHHs Mepexi. [lepeBara pO3IMSHYTHX TOKAa3HUKIB Yy
MOPIBHSAHHI 3 a0COJIOTHOIO JOBXHHOK UYEPrd TONATaE B TOMY, IO BOHH
XapaKTepu3yIoTh poOOTYy TMEepexpecTb SK eIEMEHTIB MepeXki 1 BpaxOBYIOThH il
TEOMETPIFO.

3 BUIE CKAa3aHOTO MOXKHA IiJKPECIUTH, IO PI3HUIS MDK JIOBXXHHOIO
MEePEeroHy 1 JOBKHHOK 4YeprH 03BOJS€ BU3HAYATH JUISHKA BHHHKHECHHS
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MEpEKEBUX 3aTOPIiB, TOMY BOHA € OJHHM 3 KpallUX KPUTEPIiB IJIs BUSBICHHS
"BY3BbKHX MicCIIb".

3 BU3HAUCHHSIM IapaMeTpa IHTEPBAI MPOXOMKCHHS TPAHCIOPTHHX
3ac00iB pO3pPaxOBYIOTHCS 3aTPHMKH TPAHCIIOPTHUX 3aco0iB 1 MPOIYCKHA
3/IaTHICTB JOPOTH B 30HI MIlIIOX1THOTO TIepexoy. ToMy OLiHII I[OT0 MapaMerpa
OyJe MpuCBsUeHA eKCIIEpUMEHTAIbHA YaCTHHA AaHOI pOOOTH.

YacoBuil iHTEpBaJ MPOXOPKEHHS TPAHCIIOPTHUX 3aCO0IB 3 YeprH SIBIISIE
MOKA3HHUK, IO XapaKTepU3ye YaCOBHMM MPOMIKOK MIXK IBOMA TPAHCIIOPTHUMH
3acobaMu. 30Kpema, 4acoBHW iHTepBaji CIiyBaHHsS L€ MPOMDKOK 4Yacy Mix
OpUOYTTAM HAYYIOro momepeny i HACTYIMHOrO 3a HAM TPAHCIOPTHOTO 3aco0y B
MpU3HAYEHY KOHTPONBHY TOYKY. YacoBWil iHTepBasl CIiIyBaHHS MiXK JBOMa
TPAaHCHOPTHUMHU 3aco0aMH MOXKHA BHMIpSTH 3a JIOMOMOTOK CEKyHIOMipa,
BKJIIOYMBIIM HOro B MOMEHT JOCSATHEHHS IEepeaHiM OaMIepoM IepIioro
TPaHCIIOPTHOT O 3ac00y 00paHOI TOUKH, 1 BAMKHYBIIIN HOTO B MOMEHT JOCSTHEHHS
i€l )k TOYKM TepeiHiM OamIepoM APYroro TPaHCIOPTHOro 3acoly. YacoBwuit
IHTEpBaJI MPOXOPKEHHS 3a3BUYal BUPAXKAETHCS B CEKYH/AX.

[HTEpBan MPOXOPKEHHSI TPAHCIIOPTY 3 Yeprd BU3HAYAETHCS JIOCIIIHUM
uuisixoM. J{ost 3pydHOCTI 1 TOYHOCTI MOro0 BHM3HAYEHHS BHKOPHUCTOBYETHCS
Bijieo3itomka (puc.2).

I

Pucynok 2 — Cxema BU3HAUCHHS iHTEPBAITY IPOXOKCHHS TPAHCIOPTHUX
3aco0iB 3 Yepry, 1110 BUHUKAE B 30HI HEPETYIbOBAHOIO MILIOXiAHOTIO MEPEXOAY

Ha mincraBi oTpuMaHuX TaHUX 3 BUKOPUCTAHHSIM CTATHCTUYHOTO aHATI3Y
BU3HAYAETHCS CEPEIHS BEINYHHA IHTEPBATIB MPOXOKEHHS TPAHCIIOPTY 3 YEPrH
JUTSA Pi3HHAX THITIB TEPEXOiB. Y BCIX AOCITIIKYBaHUX BHIAIKAX 3aCTOCOBYETHCS
perpecist cepeaHBOoro.
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3AXHCT HACEJIEHHS BIJI TAKTHYHOI SIAEPHOI 35POi

Aopiana /Iygpuneuys
B.B. Jloik, kaHTuIaT TEXHIYHUX HAYK, TOICHT
JIbBiBCBHKHI Aep:KaBHMI YHIBepCHTET 0e3MeKH KUTTEAIATBHOCTI

Ha momeHT nosiBu siepHoi 30poi BOHa po3riIsganach BUKIIIOUHO SIK CTPATEridHHUI
BilicbKOBHI1 3aci0, 37aTHUI NPUITMHUTH BiliHY, a00 CTATH MOTY)KHUM 3aI00i1XHHKOM BiJ
Hei. B pesynbrari, y yacu XonoaHoi BiiiHM mocTiiiHi "snepHi neperoHu" Npu3BeNH 10
HAKOITMYCHHS TaKoi KUTBKOCTI "cTpaTeridyHmx" OOETOJIOBOK, IO II€ JO3BOJSIIO
rapaHTOBAHO 3HHUIINTHU 3eMJIO JIeKiIbKa pa3iB MOCHiIb.

KutrouoBi ci1oBa: TakTHuHAa siepHa 30posi, paziaris, yiapHa XBUIIS.

PROTECTION OF THE POPULATION AGAINST TACTICAL
NUCLEAR WEAPONS

Adriana Dufynets
V.B. Loik, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

At the time of the appearance of nuclear weapons, they were considered exclusively
as a strategic military tool capable of ending war, or becoming a powerful deterrent against
it. As a result, during the Cold War, the constant "nuclear race" led to the accumulation of
such a number of "strategic" warheads that it allowed guaranteed destruction of the Earth
several times in a row.

Keywords: tactical nuclear weapons, radiation, shock wave.

Ha MomeHT mosiBH simepHOi 30poi BOHA PO3TIIAJANIaCh BUKIIOYHO SIK
CTpaTeriyHWi BIMCHKOBUHM 3aci0d, 3MaTHUH TNPUNWHUTH BilHY, abo cTaTh
MOTY)KHUM 3armoOibKHUKOM Bix Hei. B pesynprati, y wacu XomomgHoi BiHU
MOCTifHI "simepHi TMeperoHu" NPU3BENM 1O HAKOMWYEHHS TaKol KITBKOCTI
"cTpaTeriyanX" OOETOMOBOK, IO II€ JO3BOJILIIO TAPAHTOBAHO 3HUIIUTH 3EMITIO
JIeKiIbKa pa3iB MOCIILITE.

TaktuaHot0  simepHOIO  30pOE0  HA3UBAIOTh  SIEpPHI  OoempuIiacw,
MIPU3HAYCHI [T BUKOPUCTAHHS Ha TIOJi OO0 94X B OMU3BKOMY THITY IPOTUBHUKA.
Hdns  TakTtmgHOI siAepHOi 30poi OCOONMBO BaXKIWBa TOYHICTh, ajpke i
3aCTOCOBYIOTH Y Oe3MmocepeHii OIM3BKOCTI JO BIACHUX BIMCHK, IPOTE CydYacHi
CTpaTerivHi siepHi OOETOJIOBKHM TAKOX AYy)Ke TOUHI. TakTH4HI siiepHi O0€roI0BKH
YacTO MAIOTh MEHIII PO3MIPH Ta TOTYXXHICTh, IPOTE BOHH AY’KE BapilOIOTHCS: Bif
KIJIOTOHHH Y TPOTWIIOBOMY ekBiBasieHTi 10 100 K.
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3aBmaHHS CTpaTeriyHoi snepHOi 30poi — 3HUIIMTH BAXIMBI HiTi Ha
TEpUTOpii MPOTHUBHUKA JIAIEKO BiJl (POHTY, 100 3aBaJUTH HOMY IIPOIOBXKYBATH
BiliHY, HaNpHKJIa/, BIHCHKOBI 0a3H, IEHTPHU YIPaBIiHHA BiChK, aJIMiHICTpaTHUBHI
LIEHTPH, TPAHCIIOPTHI 1 IIPOMHUCIIOBI BY3JIH TOIIO. 3ac00aMy JTIOCTABKHU 1 HOCISIMH
siIepHOI 30poi € OaiCTHYHI Ta KPUJIATI paKeTH, JIITAKU-HOCI{, apTHIIepis, MiqBOAHI
YOBHM Ta HAJABOJMHI KopaOmi, 030po€HI pakeraMy 1 TopHeAaMu 3 SACPHUM
3apsizIoM.

YHacniiok /il CBITJIOBOrO BHUIPOMIHIOBaHHSI SIEPHOTO BHOYXY B THX, XTO
3aJIMIIMBCS JKMBUM, MOKYTh BUHUKATH OIKHM BIJIKPHUTHX JIUISHOK Tija, THMYacoBa
crinora W OMiKM O4el, a TaKkoK OMKMA Bil MOIyM'S MOXEXK. TSDKKICTh OIMIKIB Y
TIOCTPAXK/IAIMX 3AIKUTH B TEMIIEpaTypH BUOYXY, SIKA JIOCSATA€E MUJIBHOHIB TPpaIyciB.

Jist mpoHMKaro4oi pajiariii 3yMOBJICHA TIOTOKOM Y-TIPOMEHIB 1 HEWTPOHIB 13
30HHM siJiepHOro BHOyXy, 1o TpuBae smme nepmi 10-15 c¢. bionoriyna mist
MPOHUKAIOYOI pafiatiil MPOosBIIAETHCS 3aJIEKHO BiJ] KIJIBKOCTI MTONTMHYTOI OPraHi3MOM
onpomineHHs1 103010 1-2 rpeit (I'p) po3BHUBAETHCS TOCTpa MpoOMEHeBa XBopoda |
crynens (nerka ¢opma), 3-4 I'p — II crymens (cepennboi Tpkkocti), 5-6 I'p — 111
crynens (Tsbkka dopma) 1 1o3oto ronan 6 ['p — IV crynenst (ykpaii Tspkka dopma).
PanjamiiiHuii 3aXUCT 301MCHIOETHCS B KOMIUIEKCI HABEACHO Ha cxemi 1.

* CBOE€YacHe OHOBimeIlHH Mpo 3arpo3y BITHHKHEHHA pa;[iOaKTI]IB!IOFO
3apakeHHA

YEPHITA B 3aXHCHIX CIIOpYyIax LIBLTEHOTO 3axIICTY, repMETI30BAHIIX
NPIMIITTEHHAX

BIKOPHCTAHHA 3aco0IB iHﬂIIBiﬂ}'HHbHOI'O 3axHCTY OPI‘aHiB JUXAHHA Ta
lJIKlIJI!

eBakyali 3 HeOe3nevHnx Tepuropiil

3aCTOCYBAHHA NPOTHPAMIALIITHIX IIPeNapaTis, POBeIeHHs ifoaHol
HpodLIaKTHKI

A

NPOBeIeHHd CaHITapHOi 00pPOOKI HaceleHHd Ta CHemaltbHol 00poOKn
OIATY. MailHa 1 TPAHCHOPTY

Cxema 1 — AnroputM 3iiiCHeHHS paialiiHOro 3aXKUCTy B KOMILIEKCI

Haii6inpiry HeGe3neKy i 9ac siiepHoro BUOyXy CTAaHOBHUTH HE pasiariis,
a TeIIOBE BUIIPOMIHIOBAaHHS Ta yaapHa xBwisl. Opapasy micist BUOyxy B Horo
eTLEHTPI YTBOPIOETHCS BOTHSIHA KYJIsI, SIKA TIOYMHAE MOMIMPIOBATHCS HaBKOJO. [i
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paziyc 3aiexaTUMe BiJl TOTY)XHOCTI SJIepHOr0 OO€mpuracy, BiJl TOro, Ha SIKid
BHCOTI po3ipBanacsi O0om0a, a TakoX Bin ocoOmmBocTel pembedy. iamerp
BOTHSHOI KyJi MOXE KOJIMBATUCA BiJ] KUIBKOX COT€Hb METPIB /IO KIJIBKOX
KiJloMeTpiB. SIKIIo He mepeOyBaTH B YKPUTTI, TO BIKHTH B MEXax IMOIINPEHHS
BOTHSIHOI KYJIi HEMOXKJIMBO. Y ce, 10 epedyBaTHMe B 1il 30H1 ypa)XeHHS, 110 CYTi,
BUIIAPYETHCHL.

BuOyx yTBOpIOE 3aCHITLTIOBAILHUN Clajiax CBIT/IA Ta TOTYXKHY XBIJIIO JKapy,
SIKI MUTTEBO IIUPUTUMYTBCS JIaji Bl emineHTpy. JliaMerp X 30H MOXE CSTHYTH
noHay 10 kM, aye, 3HOBY K TaKH, 3aJISKATHME BiJl TOTY)KHOCTI BUOYXY Ta CIIOCOOY
mapuBy siaepHoro 6oenpunacy. Criasiax cBiT/Ia i )kap CHPHYMHSATD TTOXKEXKI JOBKOIIA
Ta TPU3BENYTh JO CEPHO3HMX OMIKIB. 3a KUTBKAZECIT CEKYHJ MICIs TOTO Bij
erTieHTpy BUOyXy NMOYHE MOIIMPIOBATHCS YapHa XBHIJIS, SIKa IPOCTO 3MiTaTUME BCeE
Ha CBOEMY ULUIAXY. YpaKeHHS BUHUKATUMYTh 1 BiJi caMOl XBHII, W BiJl YIaMKiB
3pYHHOBAHUX CHOPYH, IPYIOK 3emuli Ta KamiHHs. [licnst BuOyXy migiiMeThes
XapaKTepHUH «SIACPHHUI TpHO», Ha 3eMITIO [TOYHE BUIIAIATH PAIi0aKTUBHHUN OCajl, B
pajiyci 0ararboX KiJIOMETpiB BUPYBaTHMYTh MOXEXi. YIapHa XBHJIS MOKOTUTHCS
Jaii, i HeOe3neKy CTAaHOBUTUMYTh BUOHTI BIKHA i YIaMKH CKJIa.

Yaap crpaTerivHoo sIIEpHOI0 paKeTor, HanpHkiai, no JIbBoBy Oyne B
pas3u pyiHiBHIIINM. 3a3HaYKMO, 1110 HABITh HAWOLIBIII MECUMICTH B pelnakiiii He
BIpSITh Y 3aCTOCYBaHHsI CTpaTerivyHoi saepHoi 30poi nmpotu Ykpainu. Ceplio3HUX
pyiHYBaHb MOXE 3a3HATH Maiie BCe MICTO (SICKpaBO-OpaHKEBUil, YSPBOHUH 1
TEMHO-CIpUI KOJIbOPH), a TIOKEXKI MOUIMPATHCS NAIEKO 33 MOro Mexi (CBITIO-
OpamXeBHUil KoJip) HaBeleHO Ha puc. 1.

Pucynok 1 — [IporHo3yBaHHsI HACIIKIB yIapy CTPATETiUHOIO SJICPHOIO
paketoro «Tomone» (opieHTOBHA MOTYKHICTH BUOYXY 800 KiJIOTOHH)
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[Tin yac smepHOTO BUOYXY MOTPIOHO JisITH MAaKCHMAaJIbHO MIBUIKO. [1oTpiOHO
3a3aleriie noa0daTu Npo YKPUTTSA, TPUBOXKHY BaIi3Ky, 3alac BOAW M XapdiB.
Haiixpammii criocid nepesxuTH sepHAi yrap y MiCTi — ITiIBaI i3 3a1i300€TOHHIM
nepekpuTTsM. Bin moOpe 3axuctuth Bin pagiauii Ta pyliHyBaHb. baxaHo, 1100
YKPUTTS MaJIO IIOHAMMEHIIIE IBa BUXOIH, OJIMH 3 SIKMX OOJIAIITOBAHO TaK, 100 Horo
HE 3aBATWIO yIaMKaMH. Tam Mae OyTH 3amac DKi W BOIM OPIEHTOBHO Ha TIDKICHb.
CxoBarucsi MOXXHA 1 B Oylb-SIKOMY IHIIIOMY TIPUMIIIEHHI, ajieé BapTO TPUMATUCS
SIKOMOTa JIaJTi BiJ| CTiH 1 moadaTyu, mo0 330BHI MOTPAILIUIO SKHAHMEHIIE TOBITPS.
OcHOBHa KUIBKICTh pajialii MOIMPIOBATUMEThCS 3 IWJIOM BiJ BHOYXIB, SKHA
ocijilaTuMe Ha 30BHIIIIHIX YacTHHaX OyIliBelb.

Slkuro BUOyX 3acTaB Bac Ha BYJIHI, B )KOJJHOMY pa3i He AWBIThCS B HOro
Oik. SIkmio momiTHTE cHanax, HeralHO NajaiiTe Ha 3eMIII0 OOJMYYSM YHH3.
CrpoOyiiTe 3HATH X0Y SIKECh YKPHUTTSI, 100 3aJMIIUTHCS B TiHI» BiJI TEIUIOBOT
xBwii. [Ipukpuiite TonoBy pykaMu, a Kpallle KaroIIOHOM KYPTKH YU BEpPXHIM
ofsIroM. 3axHCTITh pOT 1 Hic mappom 4yu XyctiuHor. OcTepiraiitech yaamKkiB Ta
cnpoOyiite micraThcst HAHOIMKYOro OOMOOCXOBHIIIA.

Sanuiaiitecss B yKPUTTI 0 TOTO Yacy, KOJIU TOKUHYTH Ypa)kKeHY 30HY CTaHe
Oe3reyHiiie. 3 4acoM MOTY)KHICTh BUIIPOMIHIOBAHHSI ClIa0llae, TOK HaBiTh micis 24
TOZIMH B 3a3HAETE MEHIIIOI 1031 ONPOMIHEHHS, HXK OJ[pa3y Micisi BUOYXY.

[oxGaiite mpo 3acoOu IHIAMBIAYaNbHOrO 3aXHCTy. 3axuinaire ouli i
OpraHM JuXaHHs 3a JOIIOMOI'OI0 MAacCOK, PECHipaTopiB Ta OKYISpIB. YCUISKO
3aro0iraiite MOTPAIUITHHIO PAJI0AKTUBHOIO MUY HA LIKIpY W ycepeauHy Tija.
Skuro nepeOyBaeTe B YKPHUTTI, TO 32 3MOrOI0 OOEpPEKHO 3HIMITH BEpPXHIiH mIap
O[Ty ¥ BUMUITE BCl YaCTHWHHM Tija, sKi Oynu BiAKpuTUMH. [lepeBIsArHITBCS B
yrctuil oxar. CrioxxuBaiiTe IUIe TePMETUYHO 3aIIaKOBaHy BOIY Ta 1KY.
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OPI'AHIBAIIIA MEAUYHOI'O 3ABE3INEYEHHSA ITIOCTPAXKIAJIOI'O
HACEJIEHHSA B YMOBAX BOEHHOTI'O CTAHY

Amnopiana Manvuun
A.IL T'aBpuCh, KAaHTUIAT TEXHIYHUX HAYK, TOICHT
JIbBiBCHKHI Aep:kaBHMI YHIBepcHTeT Oe3MeKH JKUTTEXISIILHOCTI

Bynp-sixa HecTaHAapTHA CHUTYaIlisl IEBHUM YMHOM BIUIMBAE Ha HaIlle TOBCSKICHHE
xutTs. Ko moniGHe Tpariserses, TO OUTBIICTh OYJIEHHUX pedei Ui JIIoAeH CTaroTh
npocto HepocTymHUME. Oco0IMBOI yBaru ChOroAHI TOTPEOYIOTH JTIOH, SIKi TIOCTPaKaaIi
BHACITIJIOK BTOPTHEHHS pocii B YkpaiHy, ocobnuBo micis 24 motoro 2022 poxy. B nepiox
BOEHHOT'O CTaHY KUTT€3a0e3IeUeHHs MOCTPAXKIAIUX 0Ci0 BiOyBa€ThCsl B HAJICKIIAIHHUX
ymoBax. CyTTeBHX 3MiH 3a3HAIOTh yCi cdepu JIOJICBKOI IisUIBHOCTI, caMe TOMY HOBa
peajbHICTh 3MYIIYE JIOJeH 3HAXOAUTH HOBI METOAM IS 3a0€3MeUCHHS JKUTTEISUTEHOCTI
Ta 60pOTHOM 3 BOPOTrOM.

KuouoBi cioBa: NMBUTBHMIT 3aXHCT, JKUTTEe3a0€3NMEUYECHHS MOCTPaKAAINX,
BOEHHHUII CTaH, MeJU4HE 3a0€3MeUCHHS.

ORGANIZATION OF LIFE SUPPORT FOR THE AFFECTED
POPULATION IN THE CONDITIONS OF MARTIAL LAW

Andriana Malchyn
A.P. Havrys, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

Any non-standard situation affects our everyday life in a certain way. When this
happens, most everyday things become simply unavailable to people. People who suffered
as a result of Russia's invasion of Ukraine need special attention today, especially after
February 24, 2022. During the period of martial law, the life support of the injured persons
takes place in extremely difficult conditions. All spheres of human activity are undergoing
significant changes, which is why the new reality forces people to find new methods to
ensure livelihoods and fight against the enemy.

Keywords: civil protection, life support for victims, martial law, medical support.

3rimHo 3 KomekcoMm HMBITBHOTO 3aXWCTy, 3aXOMU JKUTTE3a0€3ICUEHHS
MTOCTPAYKAATMX 3IIHCHIOIOTHCS i Yac BHUHWUKHEHHS HAI3BHUAHHUX CHTYaIiH,
30KpeMa TiJ dYac BemeHHs OoHWOBHX [iif abo BHACHiIOK [WX Jii.
JKutTezabe3neueHHsT MOCTPaXKAAIOro HACEICHHS 3IIIHCHIOETHCS Oe3ImocepeIHhO
cuiaMu 1 3acobamMM LEHTPANbHUX OpraHiB BHKOHABYOi BIaJd Ta aBapiifHO-
PATYBaJIBHUMH Tifpo3ainamu [1,2].

Meroro kutTe3a0e3edeHAs TOCTPAKIATIOr0 HACEICHHS € CTBOPCHHS 1
MiATPAMAHHS YMOB, HEOOXITHUAX JTs1 30€PEeKEHHS JKUATTS 1 37I0POB s TPOMAJISH Ha
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TepUTOpii BUHUKHEHHS HaI3BHYalHOI CHTYyalii, Ha MaplupyTax eBaKyalii, a
TaKOX B MICISIX OE3MOCEpPEeAHbOr0 PO3MIILCHHS EBAKYHOBAHOTO HACEIICHHSL.
OCHOBHI 3aXOIM JKUTTE3a0€3MEUEHHS IOCTPAKIAINX BKIIOYAIOTH B cede:
3a0e3MeueHHs] HaceNeHHs BOIOI0, MPOIYKTaMHU XapuyyBaHHS, 3aco0aMH IepIoi
HEOoOXiTHOCTI, MEAWYHUMH BHPOOaMH 1 JIKapChbKUMHU 3aco0aMH, MicHEeM s
TUMYACOBOTO  MPOKUBAHHSA, KOMYHAIBHO-MOOYTOBUMH  MOCIyraMd  Ta
iHpopMarliiine 3a0e3ne4eHHsI.

3 MOMEHTY MOBHOMACIITAOHOrO BTOPTHEHHsI pocii B YKpaiHy roctpo
MOBCTaa Ipo0jeMa MEAWYHOro 3a0e3NeueHHs] MOCTPAXKAAIOro HaCENEeHHS.
Oco0n1BO TPYAHOII BUHUKAIOTh Y THX PErioHax YKpaiHH, B sIKHX BiJOyBalOThCS
OesmocepenHbo 00#OBI Aii a00 TOBHICTIO 3pyHHOBaHI MEIUYHI 3aKiaju,
BHACJI/IOK 4Oro € HeA0CTa4a MEAWYHOTO MepcoHally, HeoOXiHOro o0JiafHaHHs
Ta JIKyBAIbHUX 3aco0iB. 3rifiHO 3 OQIiUiHHOI CTaTUCTUKOW MiHicTepcTBa
OXOpPOHHU 3I0pOB’st YKpaiHW, 3a Mepio] MOBHOMACIITAOHOrO BTOPTHEHHS Ha
Teputopii YKpaiHU 3HMIICHO MOBHICTIO TMoHaa 100 MeAWYHHX 3aKiIamiB, e
6mm3bko 600 momkomkeHno [3]. BinpliicTh 3 HUX HE BHKOPHCTOBYIOTHCS 3a
NPU3HAYECHHSIM Yepe3 BiJICYTHICTh HANEKHUX YMOB Uil HaJlaHHS MeIUYHOI
JIOTIOMOT'Y TIOPAHEHUM BIHCHKOBOCIIY>KOOBIISIM Ta MOCTPAXKAAIOMY LUBLILHOMY
HaceneHHo. BianoBinHo no YKeHeBChbKHX KOHBEHI[H MPO 3aXMCT IHUBUILHOTO
HaceleHHs IiJ 4Yac BiffHW, 3aKiagM HAJAHHS MEIWYHOI IOMOMOTH, IO
OpraHi3oBaHi Jyis HaJaHHS JOINOMOTM XBOPHM, MOPOAUUISAM Ta iHBajJilam, He
MOXYTh OyTH 00‘€KTOM Hamajy Ta MOBHHHI KOPHUCTYBATHCH IIOBArol CTOpPiH
koHpmikTy. IIpore, 3Bakaloum Ha MacoBe 3HHIIEHHS BOPOrOM MEIUYHOI
iHQpacTpyKTypH B OLTBIIOCTI 00JacTeil YKpaiHH , YiTKO 3°SBISETHCS PO3YyMIHHS
HEJOTPUMAaHHS IIUX HOPM CTOPOHOIO KpaiHHU-TEPOPHUCTA.

TepopucTudHUMH JisIMU IIOAO0 MEAUYHOI 1HYPACTPYKTYPH, «JIpyra apMmis
CBITY» CIIPOBOKYBaja JeilUT MEIMYHUX MPAI[iBHUKIB, SIKI HA pa3i HE MOXYTh
MOBEPHYTHUCH 10 pOOOTHU Ta TONOMAraTH HOCTPaXKAAIUM, IO 3HAYHO YCKIAIHIOE
CaHITapHO-CIIIEMiONIOTIYHY CUTYAIliI0 Ha TEPUTOPIAX, ¢ TPUBAIOTH OOWOBI Iii.
Came 10 miif IpUYXHI HA TIEPi0 BOEHHOT'O CTaHy B YKpaiHi JO3BOJICHO 3aIIydaTu
1HO3EMHUX JIIKapiB Ta MEAWKIB, IO JO3BOJIIUTH AKTUBI3YBATH OAHOYACHE HAJAHHS
MEIWYHOI TOTIOMOTH MTOCTPaXKIaJIHM BHACIIOK OOHOBUX Iiif.

Uepes BifiHy B YKpaiHi HaceleHHs, M0 NPOXKHUBAJIO B MicCTax, nae
BiIOYBarOThCA WiIOAOOOBI OOCTpinM, OynH 3MYIICHI MOKHMHYTH CBOE JKUTIIO i
€BaKyHOBYBAaTHCh B OiNbII Oe3MedHi Ui TMpOXKWBaHHS obOnacrti. binmpmicts
€BaKyHOBAHOTO HACEIECHHS - 1€ JIFOJM IMOXWIOro BiKy, BariTHI KiHKH, 0cOOHU 3
IHBAJITHICTIO, TITH Ta JIFOAH, SIKi MAIOTh XPOHIYHI 3aXBOPIOBAHHS, TOOTO iHITUMH
CIOBaMH JIFOITH, SIKi TOTPeOYIOTh HAWOLIBIIE MEAWYHOTO AOTISImy. Yci 1
(dakTopu dYepe3 MOPYLICHHH JIOTICTUYHUI JIAHLIOT, CTBOPIOKOTH MPOOIEMY
KaTacTpo(iqHOi HecTadl JiKiB, 0 MOXKE NMPHU3BECTH 10 CYTTEBOTO IMOTipIICHHS
CTaHy XBOPHX OCi0 Ta NMPAaKTHYHO YHEMOXJIMBJIIOE€ BYACHE HaJaHHS MEIMYHOI
JIOTIOMOT Y y pa3i HaraJabHOI HOTPeOH.
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Orxe, mpobiemMa MeIUYHOrO 3a0e3NedYeHHS BUMAara€ KOMIUIEKCHOI'O
miaxoxy mo ii BHpIIGHHS, IIO B CBOIO 4Yepry OOYMOBIIOE HEOOXiJHICTH
(opMyBaHHS €IMHOTO MEIUYHOTO HPOCTOpY AepkaBH. s 1poro moTpiOHO
3allydyaTH MaKCHUMaJbHY KUIBKICTh MEIMYHMX TPAliBHHUKIB Ta CIELiaNiCTIB y
cepl MeaWUHOI JisUTBHOCTI, TpaniBHUKIB opraHizamii YepBoHoro Xpecra
VYxpainu, MbKHaApOJHI TyMaHiTapHI Ta BOJIOHTEPCHKI OpraHizallii, o0 BpATyBaTu
SIKHAHOLTBITY KUTBKICTh IIOCTPAXKIATUX 0Ci0, aKe TIJIbKH CIIUTEHUMU 3yCHIUIIMHU
MU 3MOXKEMO JIOCSITHYTH TTO3UTHBHOTO PE3yNbTatTy y it 60poThOi.
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VK 614.841
OCHOBHI METO/JHM OIIHIOBAHHS ITOIIUPEHHS ITOKEXKI 11O
DOACAJAX BYAIBEJIb
Onexcanop Kazimin'

P.C. SIkoBuyK', TOKTOp TEXHIYHHX HAYK, JOLEHT
S1.B. Ba/u1o?, KaHaUaaT TEXHIYHUX HAyK
UlbBiBebkuii nepixaBHuii yHiBepCHTET Ge3NMeKH KUTTEXiATLHOCTI
’IHCTHTYT Aep:KaBHOTO YIPABJIiHHS T2 HAYKOBHX JOCIiKeHb 3 HUBLILHOIO
3axXHCTy

[ommpennst okex 1o acamax OyniBeNb € OTHNM 13 HalHEOS3MEeUHIINX THITIB ITOXKEXK.
OOMe)xeHHs! TOIIMPEHHs MOXeX 1o (hacasax OyniBesb Ta CHOPYIL € OIHIEH i3 OCHOBHUX BUMOT
TIOXKEKHOI Oe3eKy, siKa NepedaYeHa YNHHAME OyniBeTbHIMH HopMamH. [lornepenHiit anami3
OCHOBHMX METOZIiB OLUHIOBAaHHS MOIIMpPEHHs Noxexi no dacamax OyniBenp MokasaB psf
HE/IOMIKIB, SIKi MOXYTh 3Ha4HO BILUTHBATH HA TOYHICTB OLIHIOBAHHST IIOXKESKHOI Oe3reku dacais.
AHani3 BUSBICHHMX HENONIKIB Ta IX CHCTeMAarH3allisl JIacTb 3MOTrY CTBOPHUTH YIOCKOHAJICHHIT
CTeHJT JUIsl 3/IIMCHEHHs OUTBII TOYHOI OLIHKM OOMEXKEHHsI TIOIIMPEHHS HOXeXi mo Qacagax
OymiBenb. Lli moCHi/DKEHHsI CTaHyTh MEPEIyMOBOIO JUIS IMiJBHUILCHHS TNOXSKHOI Oe3reKn
OyniBeIb Ta CIOpyH Pi3HOrO (PYHKIIOHABFHOIO MPH3HAYCHHS, a TAKOK JaTyTh 3MOT'Y OLIHUTH
e(peKTHBHICTb MPEBEHTUBHUX MPOTHUIIOKEIKHUX 3aXOIIB.

KmrouoBi ciioBa: OOMexeHHS TOMIMPEHHS IOXEXI, MNOXeKHAa Oe3nexa,
TeIuIo3oIsILiHHI (acay.

THE MAIN METHODS OF ASSESSING THE SPREAD OF FIRE
THROUGH BUILDING FACADES

Oleksandr Kahitin'
R.S. Yakovchuk!, Doctor of Technical Sciences, Associate Professor
Y.V. Ballo?, Candidate of Technical Sciences
'Lviv State University of Life Safety
Institute of Public Administration and Research in Civil Protection

The spread of fires on building facades is one of the most dangerous types of fires.
Ensuring the limitation of the spread of fires on the facades of buildings and structures is
one of the main requirements of fire safety, which is provided for by current building
regulations. A preliminary analysis of the main existing methods for assessing the spread
of fire on the facades of buildings showed a number of shortcomings that can significantly
affect the accuracy of assessing the fire safety of facades. The analysis of the identified
shortcomings and their systematization will allow to create an improved stand for more
accurate assessment of the limitation of the spread of fire along the facades of buildings.
These studies will become a prerequisite for improving the fire safety of buildings and
structures of various functional purposes, and will also allow assessing the effectiveness of
preventive fire-fighting measures.

Keywords: restrictions on the spread of fire, fire safety, thermal insulation facades.
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OOMe)KeHHSI TIOIIMPEHHS TIIOXKEX1 € OJAHIEI0 13 OCHOBHUX BHMOT
BITYM3HSHMX Ta 3apyODKHUX OyniBenpHHX HOpM [1-2]. OkpeMHM aKTyaiabHUM
MTUTAHHSAM TIOKEXKHOI Oe3neKkn € OOMEXEHHs MOIIMPEHHS MOXKEeX Mo (acanax
OymiBesb, a TAKOXK OIIHKA €(DEKTUBHOCTI BiITIOBITHUAX 3aXO/iB JJIA ii OOMEKCHHS.
Ha cporogni B kpainax €Bporm, Asii, CIIIA Hemae eauHMX TiJIXOIIB MIOAO
METO/IiB Ta KPHUTEpiiB, SIKi XapaKTEePH3YIOTh JOCSATHEHHS YMOB OOMEKEHHS
MOMIMPEHHS TOXKEXI M0 TOBEpXHI 3O0BHIMIHIX BEPTHKAIGHHUX OymiBEITbHUX
KOHCTpYKLiH. Bigomi MeTommku Ta BUNPOOYBaNbHI CTEHIM BiJPI3HSIIOTHCS SIK
TeOMETPUYHUMHE MTAPAMETPAMH, TaK | KOHCTPYKTUBHUM BUKOHAHHSM, 10 3HAYHO
BIUIMBAE Ha PE3YJIbTATH OLIHIOBAHHS MOXKEXKHOI Oe3reku (acaHux cUCTEM.

TouHe BU3HAYCHHS 3aKOHOMIPHOCTEH 3MIiHM TEMIIEPATyp BiJl TOXKEXKI Ha
MOBEPXHI  BEPTHKANbHUX  OyHiBEIbHUX KOHCTPYKIIH IS  MOMJIMBOCTI
NPOTHO3YBaHHS 3aro0iraHHs MONIMPEHHIO (acagHol MOXKEXKI € BaKITUBUM
HOIATPYHTSIM U1 3a0€3MeUeHHs] BUMOT TMOKEKHOI Oe3rmeku (acaaHuX CHCTEM
OyniBens. Lle 00yMOBIIOE HEOOXIHICTD MPOBENICHHS aHAJI3y BiJIOMUX METOTUK
Ta BUNPOOYBaJIbHUX CTEHJIIB LISl BUSBJICHHS IX OKPEMUX IepeBar Ta HEHOJIKiB,
IO JacTh 3MOTYy C(OPMYJIIOBATH BUMOTH Ul CTBOPEHHs OUIBII JIOCKOHAJIOTO
CTEHAY Ta NpOLEIypY TNPOBEACHHS SKICHOIO OIIHIOBAHHS MOXIIMBOCTI
TIOLIMPEHHS NOXKEeXi 1o dacanax OyIiBelb.

[epuii  ompuitofHeHI  HaTypHI  BUNPOOYBaHHS 13  BH3HA4YCHHS
eeKTUBHOCTI OOMEKEHHSI TIOIIUPEHHS TTOXKEXKI [0 30BHILIIHIX OTOPOKYBaIBHUX
KOHCTpYKIIisiX OyiBii Oymno nmpoBeaeHo y 1958 porii 3a meronukoro B SP Fire 105
[3]. OkpiM omiHIOBaHHSI €(EKTUBHOCTI OOMEKEHHS MOIIMPEHHS MOXKEXKI ekt
MeToJ| nependadaB oOIPYHTYBaHHSI OE3MEYHOCTI 3aCTOCYBAaHHs MaTepialliB A
o0NUIFOBaHHs (hacaiB, 0 MOXYTh MiIIaBaTHCS BILIMBAM TeIlIa 1 OIyM’sl Bif
MOXKEXI1 B MpUMIilieHHi. MeTo OyB NpeICTaBIeHUI Ha MI>KHAPOJAHOMY PiBHI JIJIst
PI3HUX KOMITETiB CTaHIAPTH3ALIIT Ta JIiT B OCHOBY 0araTboX Cy4acHHX METOJUK i3
JOCII/DKEHHsI TMOXexHol HeOe3neku (acaJHAX CHCTEM Ta OLIHKH iX
BIIIIOB1JHOCTI.

3a pesympbraToM OaraTopiyHMX YHCICHHUX BUOpPOOyBaHb Oylo
BCTAQHOBJICHO, [0 KOHCTPYKIWisl (acagHoi CHCTEMH, T€OMETPHUYHI MapameTpH
BIKOHHHMX OTBOpIB Ta 30BHIIIIHI IPOTUIIOKEKHI Oap’€py 3HAYHO O1IIBIIIE BILTHBAIN
Ha OOMEXEHHS MOXEXi, HK BIACTUBOCTI OKpeMuX OyHiBEIbHHX MaTepialliB 3
PI3HOIO PEAKITIE€r0 Ha TIOKEXKY.

SAx mpuxman, B 2002 pomi B po3Butok SP Fire 105 [4] Oymo po3pobieHo
crargapt Benukoi bputanii BS 8414, mo € meTonoM BATIpoOYyBaHHS HE HECYIHNX
30BHIMIHIX OOJHUIFOBAIFHUX CHCTEM, HAHECCHHUX Ha IETIISTHY MMOBEPXHIO OYiBIIi,
skuii OyB Brieprne omyOmikoBanuid y 2002 pori. Leit crarmapt Oymo B3sTO 3a
OCHOBY i1t po3poOku Ha bimspkomy Cxoni, ABcrpanii (AS 5113:2016), Kurai
(GB/T 29416-2012), CIHA (NFPA 285), Himewyuuni (DIN 4102-20) Ta Kanazi
(CAN/ULC S-134) BmacHuMX HaI[lOHAJIbHUX CTaHAAPTIB, SKi € MOMIOHMMH 3a
METOAaMH, TIPOTE BKIFOYAIOTh HAI[IOHAIBHI YTOUHECHHSI.
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OxpeMo cii BiAMITUTH, 110 MeTonuku crapaaptie Amownii (JIS A 1310)
ta Ilompmi (PN-B-02867), siki Takok B OLIbMIKA 4YacTHWHI CHpsSMOBaHI Ha
JIOCIIJDKCHHS TTOXKEXKHOT Oe3mmeku (hacagHoi TEIUIOI30MAIl Ta BOTHECTIHKOCTI
CHCTEM 130JIA11i1 30BHIIIHIX CTiH, € CEPEAHFOMACINTA0OHUMH 33 CBOIMHU PO3MipaMHu.

Cepen MeTONUK, MPU3HAYCHUX TSI OC3MOCEPEHBOT OIIHKA OOMEKECHHS
TIOIIMPEHHS TTOXKeXKi 1o (pacanax OyamiBenb, ciif BiaMiTHTH MeToauku L1IBefnapii
ta Asctpii (ONORM B 3800-5) [5], a Takox meronuky ®panmuii (LEPIR2) [6].
i meromu nependavaloTh NMPOBEAEHHS OIHKH TOBEIIHKH KOHCTPYKTHBHOT'O
BUKOHaHHs (acamHux cucTeM OyAiBIi Ta OAHOYACHO CHPSMOBaHI Ha
JIOCITI/DKEHHSI IITSIXIB 3 0OMEXEHHsI pU3HKIB MOMIMPEHHST BOTHIO M0 (acanax Ha
BEpXHi OBepXH. [ 'eoMeTpru4Hi mapaMeTpy CTeH/IiB ISl IIUX METO/IMK CTAaHOBIISITh
OnMM3bKO 7 M, IO JI03BOJISiE (PAKTHYHO BIATBOPHUTH JiBa MOBHOIL[HHI TOBEPXH
OymiBIIL.

[TpoaHamnizyBaBIm METOAMKH [5, 6] MOXKEMO CTBEPIDKYBATH, IO 1Ii TECTH
3a CBOEI0 METOI HAMOLIbII HAOIMXKEHI 10 MeToAuKH [4], mpote KpuTepii 1ux
TECTIB 3HAYHO BiJIPI3HSIOTHCS SIK 32 3HAUEHHSIM TEeMIIEpaTypH, TaK 1 3a MepenikoM
kputepiiB. Cepesl epeBar bOro METOJY, BUKJIAJEHOr0 B [6], ciia BiA3HAYNTH
MOXJIMBICTh MaKCUMAaJIbHOTO HAaONWKEHHS KOHCTPYKTUBHOTO BHKOHAHHSA
(dparmenTa ¢acasHOI CUCTEMH [0 peajbHOrO BIATBOPEHHs (parMeHTa OyiBIi.
3HavHa KiJIbKICTh TepMonap, a came 125 ouHuIIb, Ki (GIKCYIOTh TeMIIepaTypHHUNA
PEXUM yIPOJOBXK BCi€l TPUBATIOCTI EKCIIEPUMEHTY, 3a0€31euye BUCOKY TOUHICTh
3HATTS JaHUX Ta JIOCTOBIPHICT OTPHUMAaHHMX pe3yJbTaTiB. Takok BajKJIMBOIO
MepeBarol0 1bOro0 METOJy € HasBHICTh arnpoOoBaHoro uucioBoi FDS moneni,
BUKOPHCTAHHSI SIKOT J03BOJISIE€ 3HAYHO 3HM3UTU €KOHOMIYHI Ta TPYJIOBI 3aTpatH,
IiJ1 9ac JIOCII/PKEHHS TOXKEeKHOT HeOe3neKH (pacaHuX CHCTEM.

OxpeMo cIiji BiI3HAYUTH, IO ISl METO/IMKA € €IMHOIO, sIKa rependavyae
HasIBHICTh BIKOH Ha PiBHI 2-T0 MOBEPXY, SIK €IEMEHTY TOBHOILIIHHOT'O BiITBOPEHHS
¢acangnoi cucremu. Pazom i3 THM, KpuTepil YCHIIIHOTO MPOBEICHHS TECTy HE
nepeadavaloTh BpaxyBaHHS FOT'O IEMEHTY 3aIIOBHEHHS CBITIIOBHX MPOPi3iB, Ta
HE BHCYBAIOTh YMOB IIOJI0 MOXIIMBOCTI HOro pyiiHyBaHHs a0o0 aedopmarrii.
Henmomixku metomy [6] momsAraroTh y BiICYTHOCTI MOMIJIMBOCTI BHUKOPHCTaHHS
PI3HUX THIIIB MOJETHHUX BOTHHII OKEXKi, @ TAKOXK HE BPAXOBYIOTh KyT HAXUILY
wiomHu acany.

AHali3 METOIWK OI[iIHKM OOMEXEHHS IMOIIUPEHHS MOXeXi 1mo Qacamgax
OymiBenb TIOKa3aB, IO HA CBOTOAHI HE ICHYE €IWHUX KPHUTEPiiB Ta
KOHCTPYKTUBHUX BHMOI LIOJ0 BHIPOOYBaNbHHX cTeHIiB. [Ipu mpomy HasBHI
METOAWKH Ta BHUIIPOOYBaJbHI CTEHAM HE B TOBHIM Mipi MOXYTh BiATBOPIOBATH
peasbHi TeOMETPUYHI TapamMeTpu (acaiB, MO BIUTUBAE HA TOYHICTH OIiHIOBAHHS
00MEXEHHSI ITOIINPEHHS MOKEeXI Mo dacanax OyiBelns.

Hamenmeni BiAMIHHOCTI mapaMmeTpiB ONHMCaHWX METOIMK HE MOXKHA
OHO3HAYHO CHpPUHAMATH SK HEIOJIKH, OCKITBKHU CIiJl PO3YMITH, IO BU3HAYCHI
BiIMIHHOCTI BHIIPOOYBAIBHHX CTEH/AIB MOXYTh BPaxOBYBAaTH HAIllOHAJbHI
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0CcOONMMBOCTI OymiBHMITBA JUIS pi3HUX KpaiH. PazoM i3 THM, TOJIOBHMM
00’€THYBaJTHHAM TAPAMETPOM JUTS OYIb-IKOTO THITY BHITPOOYBAIBHOTO CTEHJIA
MO)KHA BH3HAYUTH HEOOXITHICTh MaKCHMAJIBHOTO HAONMKEHHS BiATBOPEHHS
(¢parMenTa BUNpoOyBanbHOI YacTuHHM (acamHoi cucremu. lled mimxim macTh
3MOT'y OUTBIII TOYHO OIIIHIOBATH TOXKEKHY HeOe3meky (dacaaHux cucTeM abo
OIliHIOBAaTH 3a0e3MeucHHs] OOMEKEHHS TOIIMPSHHS TMOXexXi Mo Qacamax
OymiBeJIb.
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NEPIIOYEPTOBUI 3AXUCT HACEJIEHHS BIJI PAIALIIMHOI O
YPAKEHHS B YMOBAX BIICbKOBOI'O CTAHY

Mapisa I'onuapenxo
0.4. CuHeJbHIKOB, KAaHIUIAT TCXHIYHUX HAYK, TOICHT
JIbBiBCHKHI Aep:KaBHMI YHIBepcHTeT 0e3MeKH KUTTEAIATBHOCTI

[Ticns moBHOMAcCIITaOHOTO BTOPIHEHHsI arpecopa Ha TEPHTOpIil HaIol JepikaBH,
TIOTPOKYE 13 3aCTOCYBaHHSIM sIepHOI 30poi MacoBoro ypaxxeHHs BUOyxoBoi mii. [Tix gac ii
3aCTOCYBaHHS MTOYMHAETHCS JIAHITIOTOBA peakilisl, (GaKTOpoM ypakeHHs SKOi € 10Hi3yloue
ONPOMIHCHHS.

KarouoBi cioBa: snepHa 30pos, pajiaiiiiHe ypaskeHHs, HpOTHpajialiiHi
TIPUHIIUIY, PaJioNpPOTEKTOPH, HOJHA IPO]iTaKTHKA.

PRIMARY PROTECTION OF THE POPULATION AGAINST
RADIATION DAMAGE IN CONDITIONS OF MARTIAL LAW

Maria Honcharenko
O.D. Synelnikov, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

After a full-scale invasion of the aggressor on the territory of our country, he
threatens to use nuclear weapons to cause mass destruction by explosive action. During its
use, a chain reaction begins, the damaging factor of which is ionizing radiation.

Keywords: nuclear weapons, radiation damage, anti-radiation principles,
radioprotectors, iodine prophylaxis.

Ilicns moBHOMAcCIITAOHOIO BTOPTHEHHS arpecopa Ha TEpHTOpPii HaIol
JICpIKaBH, TOTPOXKYE 13 3aCTOCYBaHHSAM sepHOI 30poi MacoBOTO ypa)KeHHs
BuOyxoBoi nii. Ilim wac ii 3acrocyBaHHS MOYMHAETHCA JIAHIFOTOBA PEAKIIis,
(hakTOpOM ypaXKeHHS SKOI € 10HI3yI04e OIPOMiHEHHSI.

Brous smepHoi 30poi Ha JOOMHY Mae KOMOIHOBaHMH Xapakrtep. Bin
MOB’SI3aHMN HE JWIIe 3 pajiamiero, a W i3 BHOYXOBHMH Ta TEIUIOBUMH
ypaxxeHHAMH. OCTaHHI BUHUKAIOTH MPOTITOM TEPIIUX CEKYHJ IICHS SIepHOro
BuOyxy. JleroHarii 3amajxy Ha BENHKIA BHCOTI, SKi OUIBII XapaKTEepHI IS
cTpareriyaol 30poi, IPHU3BOIATL 10 BHOYXOBHX Ta TEIDIOBHX e(eKTiB. Y pasi
3aCTOCYBaHHS TaKTHYHOI sIEpHOI 30poi BIUIMBAE IEPEBAXKHO pamialiiHAN
¢dakrop ypaxkenHs. PaxiBmi y cdhepi spepHOl Ta pamiamiiHOl Oe3mekd
MPOTHO3YI0Th, IO y pa3i 3acrocyBaHHSA 30poi Omm3bko 70% moTepminx
JCTaHyTh MEXaHIYHI TIOPaHEHHS BHACHIIOK BUOYX0BOi 1ii Ta omiku. [Ipubnmusno
30% MaTUMYTb HACIIIKA [UTA 300pOB's depe3 paaiamito. brmsbko 50% monei, sxi
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OynyTh Ha BifcTaHi 2,5 KM Big Micis BHOYXY, HiCTaHYTh KOMOIHOBaHI TpaBMHU:
MEXaHIYHi, TEIUIOBI Ta CIIPHYUHEHI pamiariero. Takok mocTpaxaaTts 25% ocid
Ha BifcraHi 2,5-5 kM Bix BUOyXy. HaiOinpine mromeli 3armHe MpOTATOM 2 JTHIB
YHACJTITOK KOMOIHOBaHHUX TPaBM.

3 MeTOI0 3aXHCTy HacelleHHs HEOOXITHO JOTPHMYBATUCh IPOTHPa,TialliHIX
TIPHHIIMITIB TIOKa3aHO Ha puC. 1: ekpaH (YKpHUTTS), 4ac, BiJICTaHb.
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Pucynoxk 1 — [IpuHuunum nporupaianiiiHoro 3axucry

Koedimientamu mocinabmeHHss Big aii  10HI3YIOYMX BHIIPOMIHIOBAaHb
SIBJISIFOTBCS IT1IBAJT JKATIIOBOI UM MPOMMCIOBOI OYmiBII, 3 YacoM IepeOyBaHHs 2
rog, 12, 24, 48 rox. Takox 3 METOIO 3aXUCTY HACENIEHHS Ta 3HUKEHHS TSHKKOCTI
HACHIJKIB 10HI3YIOUMX BHIPOMIHIOBAaHb Ha OPraHi3M JIOJHHHU, 3aCTOCOBYIOTHCS
PSAI 3aX0/IiB, OMHUM 13 SIKHX € CIeIialbHI XIMiuHI ped4OoBHHN. BOHHU HiABHINYIOTH
3aXMCHI BJIACTHBOCTI OpraHi3My, pOOJIATH HOro CTIMKIMIUM 10 10HI3yHOUMX
BUIPOMIHIOBaHb.

Paxionporekropu MocaadIr00Th CHMIITOMH, 1110 BUKIMKAKOTh HYIOTY Ta
OmroBaHHS. PagionmpoTeKTOpHM MOIIMPEHI IiJ Ha3BaMU: IUCTEIH, LHACTaMiH,
nucTodoc Ta iHmi moxigHi npemapatw. IlpuitmMatn 1X HEOOXiZHO Ha IMOYATKY
PaioaKTUBHOI'O 3apa)KEHHS, TOJI €(PEKTHBHICTH OIMPOMIHEHHS Oyae 3HUKCHO
npubnmu3no B 1,5 pasu.Takok B 3aJIeKHOCTI BiJ pagiOHYKIiAy e()eKTUBHHM
3ac000M 3aXHCTy HACENCHHS € MPOBEACHHs HomHOi mpodimakruku. Momxa
mpodilakTUKa - HEBIAKIATHWNA 3aXMCHHHA 3aXiJ 3amo0iraHHs ab0 3MEHIIICHHS
MOTJIMHAHHS  PaJiOAKTUBHUX 130TOMIB HOAY IIMTOMNOMIOHOIO 3ajJ03010, 3a
JIOTIOMOT'OF0 TIperapaTiB CTabiIbHOrO WOy, IO CIIPSAMOBAHWMA, HacaMmIepena, Ha
3aXMCT MIMTOMOAIOHOT 327103 BiJ] HAKOIMMYCHHS PaJiOaKTHBHUX 130TOMIB HOMY,
10 HaIXO/ATH Ha IIOYaTKOBOMY €Tarli paiaiiHol aBapii iHrJIAIiHHAM IIIJISTXOM.
Monxa mpodinakTHka HAIEKHTh N0 TEPMIHOBHX 3aXOJiB, CIPSIMOBAHHX Ha
3amo0iraHHs HETaTHBHOI'O BIUIMBY paHHBOI (a3 pamiamiiHoi aBapii. Pusmk
pamiaIitHoro ypa)KeHHs MUTOIOIi0HOT 3aJT031 MOYKe OYTH 3HIKEHHU I a00 HaBiTh
BiIBEpPHYTHII ITPHU CBOEYACHOMY IIPU3HAYCHHI HOIHOI MPODiTaKTHKH SK TaKol a00
B KOMIUIEKCI 3 IHIIMMH 3axOfaMH paJialiiiHOro 3axucTy: OOMEXEHHS
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mepeOyBaHHS Ha BIJIKPUTOMY TIOBITPi, YKPHUTTS, €BaKyallis, pamiariitHui
KOHTPOJIb Xap4YOBUX MTPOAYKTIB, Y TOMY YHCII BOIHU MTUTHOI, TOIIO.

3acTocyBaHHsS MPOTHTa3iB, PECHIPATOPiB, MPOTUIHIOBAX TKAHHHHHUX
MacOK Ta BaTHO-MapJICBHX IIOB’SI30K 3HAYHOIO MipOI0 3HU3WUTH IOMAJaHHI
PaJiOaKTHBHHUX PEUOBHH YCEPENHWHY OPTaHi3My dYepe3 OpraHW auxaHHs. [lis
JIOPOCTUX MOKIMBO BUKOPHUCTOBYBATH mpoturasu tumy: ['TI-9, I'TI-7, mis miteit
nomikineHoro Biky - ITJI®-J1, TIAD-2/1, mkonspam - [TAD-1I, ITAD-2111, mo
miBTopa poky - K3J[-4, K3/1-6. 3 pecmipaTopiB Haikpalle BHKOPHUCTOBYBATH
«ITenrocrok», P-2, P-2]1. 3 MeTOI0 YHUKHEHHS YPa)KCHHS IIKipHUX TOKPHUBIB,
HEOOXIHO BHKOPMCTOBYBATH IUIAINi 3 KaIIOIIOHAMH, HAKHUIKH, KOMOIHE30HH,
TYMOBE B3YTTSI, PYKaBUYKH.

OCHOBHMMM TIpaBHja O€3MeKH I JIIoJeH — MaKCHUMAaJIbHO TOCIaOuTH
BITMB pajialfii Ha OpraHi3M, a Ie Kpaiie — He JomycTuTH. Jisg 1poro tpeda
JOTPUMYBATUCS HHU3KH 3axXOMiB Ta 3acTepekeHb. Hampukiaa, HamaraTucs
sIKHalMeHIIe mepeOyBaTH Ha BIAKPUTIH MICIIEBOCTI, a SIKIO BXXE BUHIILIH, TO
000B’S3K0BO 3 OJSITHCHUMH 3aC00aMHM 1HMBIIyaIbHOTO 3aXUCTY. SIKIIO Jr0auHA
Ha BYJIMIIL, Y ABOPI, HE C1IaTH Ha 3€MJIIO, TaBKU, HE KyPUTH, HE po3Asaratuck. [Ipu
[TOBEPHEHHI 3 BYJIHII AOAOMY OOMHUTH a00 00TEPTH MOKPOIO TAHUIPKOIO B3YTTS.
BepxHiii o1ar BUTPYCHUTH Ta IIOYMCTUTH BOJIOI OO IIITKOIO, BIHUKOM. JIUIE, pyKH,
[IMIO PETEIbHO OOMHTH, POT mporoiaockatd 0,5%-M po3unHOM MUTHOI comu. Y
BCIX NPUMILLCHHAX, J€ 3HAXOMSTBCS JIIOAW, LIOAHS NPOBOAUTH BOJNOIE -
npuGHpaHHs, 6aXaHO i3 3aCTOCYBAHHSIM MMIOUMX 3aco0iB. DKy mpuitMaTi nue
y 3aKpUTHX MNPHUMIIICHHAX. He 3aiiBUM ¢ pa3 MOMUTH PYKA 3 MHIIOM Ta
IIPOIOJIOCKATH POT. Boay BIKMBATH JIMIE 3 MEepeBIipeHUX mKepen. IIpomyktu
XapuyBaHHS BXKUBATH TIABKH Ti, SIKI 30€piraancst B XONOAMIBHUKAX, 3aKPUTHX
SIIAKAX, CKPUHBKAX, IifBaliax, JThoxax abo Oyad KyIUIEHI B TOPTOBiM Mepexi.
OnHak y BCiX BUTAKaX He 3aBaIMTh MIepeBipKa Ha 3a0pyAHEHICTh 3a JOIIOMOTOI0
MOOYTOBHX JIO3UMETPIB.
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HIITOTOBKA TA Jili HACEJIEHHS IIJT YAC BUHUKHEHHSI
SEMUIETPYCIB

JImumpo Mameiie
0.4. CuHeJbHIKOB, KAaHIUIAT TEXHIYHUX HAYK, TOICHT
JIbBiBCHKHI Aep:KaBHMI YHIBepcHTeT 0e3MeKH KUTTEAIATBHOCTI

3emMiteTpyc OOTPYHTOBYETHCSI KOPOTKOTPUBAIMMH, PAITOBUMH CTPYCaMH 3€MHOL
KOpH, BUKIMKaHUMH NTEPEMiHHUMH TTepeMIIIEHHsIM Mac TIpCHKUX MOPiJ] y Haapax 3emii,
YOMY CHpHSE TIOPYIICHHS PO3TSDKHOCTI OCepeaka TipChKHX TIOpiJ 1 BHHUKHEHHS
CEMCMIYHMX XBUJIb.

KurouoBi ciioBa: 3emierpyc, MarHityna, mii HaceJeHHs.

PREPARATION AND ACTIONS OF THE POPULATION DURING THE
OCCURRENCE OF EARTHQUAKES

Dmytro Matviiv
O.D. Synelnikov, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

An earthquake is based on short-term, sudden tremors of the earth's crust, caused
by the alternating movement of masses of rocks in the bowels of the Earth, which
contributes to the violation of the extensibility of the core of rocks and the emergence of
seismic waves.

Keywords: earthquake, magnitude, actions of the population.

3eMIiIeTpyc OOIPYHTOBYETHCSI KOPOTKOTPUBAIUMH, PATOBUMHU CTPyCaMH
3eMHO{ KOpH, BUKIIMKAaHUMH TIEPEMiHHUMH TIEPEMIMICHHSIM Mac TiPChKUX TOPiT Y
Haapax 3emili, YoMy CIIpHs€ MOPYIICHHS PO3TSHKHOCTI OcepeiKa TipChbKUX TOpif
1 BUHUKHEHHS CEHCMIYHUX XBWJIb; IMiJl YaC CHJIBHUX 3€MJIETPYCIB, Ha MTOBEPXHIi
3emili 4acTO BHHUKAIOTH IIUTMHH, CKUAW, 3CYBH, IIyHaMi; 9acOM 3E€MJICTPYCH
CIPUYHHIOIOTH BeNUKi pyiHyBaHHS. [llopiuHo BueHi (ikcyroTs Onm3pK0 1 MITH.
ceicMiuyHMX 1 MiKpocefcMiuHMX KonmBaHb, 100 THC. 3 SKUX BigYyBarOTBHCS
mogpmu Ta 1000 CipUYuHIOIOTH 3HAYHI 30UTKH.

Ha mniBgenHomy cxomi Typewunmnm Tta Ha Tepuropii Cupii craBcs
motykHUH 3emirerpyc. [Ipesunent Typeuunan Pemxen Epnmoran obrpyHTyBas,
0 3eMIIETPYC MarHiTymow 7,7 craB HavmoryxHimmM 3 1939 poky. Ilepmrumit
3eMJIeTpyC MarHityaoto 7,7 craBes 0 4.17 paHKy 3a MiCLIEBHM 4acoM, ITiCIIsI HbOTO
Oymo 3adikcoBano 42 ahTepmIoky, MarHiTy1a HAaHCHIIBHINIIOTO cTaHoBmA 6,6. ITo
obumBa OOKM TYpEeUbKO-CHPIHCHKOr0 KOPIOHY MEIIKAaHI NPOKUHYIHCS Bij
ITi[3¢MHNUX TMOMITOBXIB 32 KUTbKA TOJMH 10 CBiTaHKY. [lomToBXH BiggyBanucs B
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JIOBKOJIAIITHIX TPOBIHINSX, MepeBaxHo Xatai, Ocmanii, Aqusamani, [a3ianTerri,
Manmnypdi, Hispbaxupi, Manatei Ta Anani. OOBanmmimucs cOTHI OymiBelb.
Hpyruii 3emnerpyc craBcsi y HiBIeHHUX paiioHax TypewumHn Onmusbko 12 3a
KHiBCbKMM vacoM. CTHXilfHe JIMXO cTayiocs Hemonmamik Bia micta EnpOicTan y
npoBiHnii Kaxpamanmapam na miBaai Typewumnu. [licns HOBHX mig3eMHHX
nomToBXiB y micti Jisipbakup y npssimomy edipi TenebadeHHS OyIl0 BUAHO, SIK
pyiiHyeTbCcs OymiBis. 3a3HayaeThCs, IO 3a JaHUMHU TIpe3uaeHTa TypeuunHH
Pemxena Taina Epporana, 1o 4ucio )epTB CTHXIHHOTO JIMXa Ha MIiBAHI KpaiHU
csarHyno 35418 oci6. Y nikapHsax nepeOyBaroTh moHaa 13 THCSY MOpaHEHHX, Y
Cupii BHACTIIOK 3eMJICTPYCIB 3aruHyau moHan 5814 mromeit. 3aramom y Cupii
MOCTpaKAAIH Makxe 9 MiTH Jrone, mosinomunn y OOH.

3emuerpyc y Typeuyunni BimOyBcst Ha riauOuHi 10 20 KM 1 BiJ Takux
HernOokux 3emiierpyciB Bif Typeduunn 10 YkpaiHu celicMiuHI KOJNMBaHHS HE
JOXOIATh. AJie TepuTopis YKpaiHM MiANaeThcsl BIUIMBY 3€MIIETPYCIB 13 30HH
Bpanua y Pymynii. Bonu BinOyBaioTbcs Ha BenMKUX IIHOMHax - 10 600 k.
XBWII Bil TaKOro 3eMJIETPYCY MOXKYTh IIOLIMPIOBATHUCA Ha BENHUKI BiJCTaHi.
3emiieTpycH i3 30HM BpaHua Haii0isble BiAYyBalOThCA y 3aXiJHUX 1 MiBJAECHHO-
3aximHux obnactsax Ykpainu. Llg celicMiuHa aKkTHBHICTh TaKOX IPONHCAHA Y
Jiep>KaBHUX OymiBelIbHUX HOpMax Ykpainu. Ha tepuropii Ykpainu Hemae Takux
rITMOOKHX PO3JIOMIB 3eMHOI KOpH, sIK, IpuMipoM, y TypeuunHi, i TOMy MiclieBi
3eMJIETPYCH HE MOXKYTh OyTH Takoro maciutady. AJie BiJj XBUIIb 3eMIICTPYCY Y
30HI BpaHua pyiiHyBaHHs B YKpaiHi MOXYTh OyTH TaKOXX BEJIHUKHMH, SIKILO
OyIIBHMIITBO Yy BIAMOBIHUX paiioHax He Oyae CeUCMOCTIHKUM.

Haiibinpimii  pu3uk pyHHYBaHb MarOTh BHCOKI THY4YKi OymiBii,
noOy/oBaHI Ha M’SKUX IPyHTaxX, HANPUKIAA, TOpyd 3 Bomoimamu. HaitGinbrii
3emiteTpycH Bij 30Hu Bpanua Oynu y 1977 1 1981 pokax, xureni Ykpainu noope
X Bi4yBaJH, HacAMIIEpe]l y 3aXiJHUX 1 IIEHTPAIbHUX 00IACTSIX.

BiiiHa BIIMBae Ha WMOBIPHICTH 3€MJIETPYCIB, CEHCMOIIOTH TOSICHIOKOTD,
10 MOXXYTh OyTH 3€MIIETPYCH, TIOB'SI3aHi 3 JIOKaJIbHUMHU 3MiHAMH "HAIPyKEHO-
negopMoBaHOro" CTaHy CEpeNoBHINA 1 PyXOM MICHEBHX TEKTOHIYHHX ILTUT.
BinTak xonm y Benu4e3Hii KiNbKOCTI BHOYXarOTh CHApSIH 1 €Hepris Big BUOYXiB
JOXOAUTH IO MicCIlb, Jie B)k€ KOHIIEHTPYEThCS TEKTOHIYHE HANPYXKEHHS, 116 MOXKe
NEPEeBULIUTH TPAHUIO MIIHOCTI. TakuM YHMHOM MOXKE PO3NOYATHUCS JOCHUTh
CHITBHUI 3eMJIETPYC Ha TEPUTOPIi KpaiHM.

Y BuUmaakKy 3arpo3m 3eMiIeTpycy HeoOXigHo 30epiraTh  CHOKIi,
TIOTIEPEIUTH CYCiiB, HAATH JOIMOMOTY iHBaNiAaM, JiTAM Ta JIFOJSM ITIOXHIOTO
BiKY; YBa)KHO CITyXaTH iH(pOpPMAIIifo TIPO 0OCTAHOBKY Ta IIOPAIH MPO MOPSIIOK il
HE BUKOPHCTOBYBATH Oe3 HeraiHoi moTpeOu TemedoH; Mi3HATHCS Yy MICIeBUX
OpraHiB JepKaBHOI BJAJAM Ta MICIEBOTO CaMOBPSIyBaHHS Micie 300py
MEIIKaHIIB /UTs eBaKyallii, BU3HAYUTH Miclie 3yCTpidi pOJWHH y pa3i eBakyarii;
HAaBYMTH JITeH, SIK JISITH I 9ac 3eMIICTPYCY; OISATHYTHUCH, Y35TH JTOKYMCHTH,
HEOOXimHI pedi, HeBEMWKWHA 3amac XapdiB, MATHOI BOAM HAa JEKiTbKa IHIB,
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MEIUKAMEHTH, KUIIICHEKOBUH JTIXTapHK; TIOTACUTH ITiY, BUMKHYTH OCBITIFOBaHHS,
€JIeKTpOHATPiBAIBHI TIPHIIAJIH 1 Ta3; IIBUIKO BHHUTH HA BYJIHIIO.

Ha Bynumi sxkHafimBue BigidTH Bij OyAiBenb, CIOPY/] 1 3aiHATH Micue
HA YHCTIH He3a0ymoBaHii TEpUTOPii, TUBUTHCS, 100 MOOIM3y HE OYINO JIiHIN
eJIEKTporepenay, NUIIXOMPOBOIB 1 MOCTIB. BuBecTu xyno0y Ha Oe3medHe Miclie,
SIKIO HEMAa€ Yacy, BIMYMHUTH JBEPI TBaPHHHHUIIKOTO MPHUMIIIECHHS — JaTh
MOXIIUBICTh Xyn00i BpsiTyBatucs. [loTpiOHO moTypOyBaTucs, mo0 y 3pydHOMY
Micii Oynmu ofauH abo JieKiibka BOTHETaCHWKIB, IIIAHTH Ul TOJHMBY Caiy,
I KJTFOYSHHS 10 KpaHiB. OCHOBHI i HACENEHHS IiJ Yac Ta MICNs 3eMJICTPYCY
HaBeJIeHO Ha cxeMmi 1.

Hii mig yac 3emyerpycy: Jii micast 3emueTpycy:
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Cxema 1 — [Iii HaceneHHs: mif 9ac 3emiierpycy (a), micis 3emierpycy (6)

IIpaBuia noBexiHKH M Yac 3eMyeTpycy BAOMA: HE ITiIaBaTUCS TaHIL|
1i 30epiraTu CIoKii, mia0abopIOBATU MPUCYTHIX; YKPUTHUCS ITiJl MIIIHUMH CTOJIAMHU,
Mo0MKU3y TOMIOBHHUX CTIH YM KOJOH, TOMY IIIO TOJIOBHA HeOE3NeKa BUXOAUTH BiJ
MajgiHHA BHYTPIIIHIX CTiH, CTeNb, JIOCTP; TPUMAaTHCsS TOAali BiJg BIKOH,
€JIEKTPONPIIIAAIB, TTOCYTy Ha BOTHI, IO Tpeba Bimpa3y 3aracuTu; Bimpasy
3aracuTd Oyab-sKe JDKEpPENo HOXKEKi; po3OyIWTH W OISITH JITeH, JOMOMOITH
BiIBECTH B Oe3IIeYHE MiCIIe X Ta JIFO/IeH OXHIIOTO BiKy; BHKOPHCTOBYBATH TeneoH
Y BHHATKOBUX BHIIaJKaX, I100 TOKJIHKATH Ha JOIIOMOTY, ITepEIaTH OB IOMIICHHS
OpraHaM IIpaBOIOPSA/AKY, MOKEKHUM, IMBUILHOTO 3aXHCTY; TOCTIHHO CilyXaTu
iH(OpMAIIifo TI0 pajio; BIAKPUTH JBEpi sl 3a0e3MeUeHHs BUXOLy B pa3i morpedwu;
HE BHXOAWTH Ha OAaNKOHW; HE KOPUCTYBaTHCS J(TOM; HE KOPHCTYBaTHCS
cipHukamu, 60 Moke iCHyBaTH HeOe3IeKka BUTOKY Ta3y; JEAb 3aKiHIUTHCS TepIa
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cepis MOIITOBXIB, 3AJTUIIATH OYIMHOK, aJie Mepl HiK 3pOOHTH Iie (SIKIIO BiH Ime
LTHIT), 3aKPUTH BOJIOTIPOBITHI KPaHH, BiAKIIOYMTH I'a3 1 €IEKTPOCHEPTiI0; BUHECTH
MIPEAMETH TIEPIIoi HEOOXiTHOCTI ¥ IIHHOCTI; BUXOIUTH 3 KUTIIA CIIUHOO JI0 CTiHH,
0COONMBO, SIKIIO JOBEAETHCS CIYCKaTHCS CXOflaMHM; 3aKpUTH JBepi OyAMHKY;
310paBIIX BCIX YJICHIB POJMHY, & TAKOXK THX, XTO KHMBE MOOIH3Y, BiIPaBUTHUCS B
HaMOIIKIMii LIEHTp 300pY JIrozie, OaXkaHo MIIIKH, a He Ha TPaHCIIOPTHOMY 3aco0i;
YHHUKATH BY3bKHX 1 3aXapallleHUX BYJIHIIb.

Io mopo3i 10 Oe3meYHNX MiCIb: HANPABISATHCS J0 MICIIEBOCTI, BUTBHOI Bif
OYJIMHKIB, €ICKTPOMEPESK Ta IHIIUX 00 €KTIB;, YBKHO CTSKUTH 3a CTIHAMH, IO
MOXYTh YIACTH, TPUMATHCS TOAAI BiJl BEX, I3BIHHIb, BOZOWMHUIL, 3aJUIIATH
HeOe3MeyHy 30HY, a, 32 HEMOKIIMBOCTI, 3HAWTH YKPHUTTS MiJl MOPTHKOM BXOLY B
1311, CTEXUTH 32 HEOE3MEYHUMH TIPEAMETaMH, 10 MOKYTh BUSIBUTHCS Ha 3eMIIi
(mpoTy i HATIPYTOkO, CKIIA, 3TAMAHOT JIOIIIKH TOIII0); HE ITiIXOTUTH OJTHM3bKO 0 MICIIs
HIOXKEXKI; HE XOBaTUCS MOONM3y rpedesib, pIYKOBHX OJMH, HA MOPCHKHX IUISDKaX i
Oeperax o3ep; 3a0e3MednTy cede MUTHOI0 BOMOI0; CIIAYBAaTH IHCTPYKIISAM MicCIeBOi
BJIaI1; OpaTh y4acTh y HeraifHii 10MoMo31 iHIIKM.

BpaxoByroun cuTyalii ChOrOJEHHS, HACEIEHHsS IOBHHHO OYyTH
MiATOTOBJIEHE /0 HAJI3BUYAaWHMX CHTyalliif, HE3aJeXHO BIJ Xapakrepy
BUHHMKHEHHS. BiIbIIiCTh HA3BUYAHUX CUTYaIlil BiIOYBA€THCS Ta MOLIMPIOETHCS
4yepe3 CBIJIOMiI YW HECBiZOMi Jii JIIOAWHH, TOMY BHUPILICHHS MPOOIeMHU
KOMIIETEHTHOCTI 3 IHTaHb LUBUIBHOIO 3axuCcTy 3akpimieHe Komgekcom
LUBUILHOTO 3aXHUCTY YKpaiHH SIK 000B'SI30K TPOMaJIsiH BUBYATH CIIOCOOU 3aXUCTY
BiJl HAJ3BUYAWHHUX CUTYaIliil Ta [iil y pa3i IX BAHUKHEHHSI.
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V]IK 624

mIaxXoau 10 3ABE3INNEYEHHSA X KUTTEAIAJIBHOCTI HACEJIEHUX
ITYHKTIB B YMOBAX BOEHHOT'O CTAHY 3 YPAXYBAHHSIM
HEOBXITHOCTI HAAJIMHUX YKPUTTIB

bozoan Oboancekui
anuno Bakyneuko
B.T'. Jlarinn
Yepxacbkuii iIHCTUTYT noxke:xHOI 6e3nexu iMeHi I'epois HopHoonns
HanionanbHoOro yHiBepcuTeTy HUBIILHOIO 3aXHCTy YKpaiHH

B naniit poOoTi po3risnaerscs BUMOTH MifOOPY MiJBAJIBHOIO MPHMIIEHHS 5K
HaHMpPOCTILIOro YKPUTTS B yMOBaX Be/ICHHsS OOHOBHX [l y 3B’sI3Ky 3 OOMEKEHHSAM 4acy
Ha eBaKyallifo y 3B’sI13Ky 3 IPOOJIEMOIO HasIBHOCTI CIIEIialbHUX OOMOOCXOBHII Y CITATbHHX
paiionax.

KurouoBsi ci1oBa: HalnpocTili YKpUTTS, MiJBaJIbHI PUMIIEHHS.

APPROACHES TO ENSURING THE LIVELIHOOD OF
SETTLEMENTS IN THE CONDITIONS OF WAR WITH REGARD TO
THE NEED FOR RELIABLE SHELTERS

Bohdan Oboianskyi
Danylo Vakulenko
V.G. Dahil
Cherkasy Institute of Fire Safety named after Chornobyl Heroes of the
National University of Civil Defence of Ukraine

This work examines the requirements for choosing a basement as the simplest
shelter in the conditions of hostilities in connection with the limitation of evacuation time
due to the problem of the presence of special bomb shelters in sleeping areas.

Keywords: the simplest shelters, basements.

[lin wac mpoexTyBaHHS HOBUX OyIiBeNb IMBUTFHOTO TMpPHU3HAYCHHS
HEOOXITHO CTBOPIOBATH YKPIIUICHI IMi3eMHI MapKyBaHHA, SIKi 3a HEOOXiTHOCTI
3MOXXYTh BHKOHYBAaTH POJIb HafiitHOro OoMOocxoBHIa. AJyie icHye mpobiema
HASBHOCTI X y CIIaJbHUX paiioHax yKe iCHYI04O0l 3a0yI0BH.

[Nopsinox cTBOpeHHs, yTpUMaHHS (OHIY 3aXHUCHUX CIOPYA LHBIIBHOTO
3aXHUCTY Ta BEIEHHS Horo o0iiky 3atBepmkeHo [loctanoBoto Kadinery MiHicTpiB
VYxpaitan Ne 138 «/leski muTaHHs BUKOPUCTaHHS 3aXHCHHUX CIIOPYH IMBIIBHOTO
3axucTy» Big 10.03.2017. OxHiero 31 cKIaI0BUX 9aCTHH LBOTO (DOHIY € CIIOpyAn
TIOABIHHOTO MIPU3HAYEHHS Ta HAWIPOCTIII YKPHUTTSI.
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[Ipore y micrax uncenbHicTIO 10 150 THC., CMT, cenmumax MpodIeMoro €
BiJICYTHICTH CIIOpY/ MOABIHHOTrO NMpH3HA4YEHHS. TOMYy Ha CHOTOIHI BaXKIIUBHM
HaNpsIMKOM BUPIIICHHS MPOOJIEMH 3aXUCTy HACEIEHHS B yMOBaX BOEHHOT'O CTaHy
€ miadip MiABaJIbHOrO NPHMILIEHHS JKUTJIOBUX OYAMHKIB, SIK HaHIPOCTILIOrO
YKPHTTS, B 3B’5I3Ky 3 OOMEXKEHHSIM 4acy Ha €BaKyallifo.

[TigBanbHI IPUMILIEHHS], SIKI IPUAATHI ISl 3aXUCTY HACEJICHHSI, B LIUIOMY
TIOBUHHI BiJIIOBIJIaTH TaKHM OCHOBHHM BHUMOTaM:

® Bi/I/[aBaTH IepeBary IMijBajgaM pO3TalIOBaHUM Y OyIMHKax, sKi €
MICIISIMH TTOCTIHHOTO TIepeOyBaHHs 0ci0, O MiJUISTAI0Th YKPHUTTIO;

® ITi/JBAJTM MArOTh repedyBaTH 11032 30HaMH 3aBaJliB, 3aTOIUIEHb, 3CYBIB 1
CelNliB, sIKi BUKIIOUYAIOTh MOXIIMBICTH CBO€YACHOI €BaKyallii JIIOJCH, 0
YKPHBAIOTHCS, MiC/IS BIUIMBY CY4acHUX 3aC00IB ypaXKeHHS;

® OCHOBHI KOHCTpPYKIIi (CTiHH, TIEPEKPHUTTS TOILIO) TIOBUHHI OyTH
HETOPIOYHMMU 1 JOCUTh MIIIHUMU;

® IPUMIIIEHHS TOBHHHI OYTH, SIK NMPABWJIO, MOBHICTIO 3arIMOJCHUMH B
IPYHT 1 PO3TAlIOBYBAaTHCS Ha TaKHUX JUISHKAX MICHEBOCTI, SIKIi HE MOXYTh
3aTOIUTIOBATHCS aBapiHUMU, 3TMBOBUMHU 1 IPYHTOBHMH BOJIAMU;

® [IOYCKAETbCS BUKOPUCTaHHS IiJgBaJiB, HHU3 HEPEKPUTTS SIKHX
pO3TalllOBaHUH HaJI IJIAHYBAJIBHOIO MIO3HAYKOIO MTOBEPXHI 3eMJIi HE OLIBII HIXK Ha
0,8 m;

® IIPUMIIIICHHs TOBUHHI MaTH HEOOXi/IHY IUIONLY 1 BUCOTY He MeHie 1,35 m;

e 1O0ONIM3y  MiJBaJly HE T[OBUHHO OyTH BEJIMKUX MICTKOCTEH 3
HeOe3MeYyHO-XIMIYHUMH PEYOBUHAMHM W I1HIIMMH IIKIJUIMBUMH JUISL THX, XTO
MIePEXOBYETHCS, PIANHAMHU, BOJOIPOBITHHX 1 KaHATI3ALITHUX MEpEex, pyHHYBaHHS
SKHUX MOKE 3aTPOXKYBaTH JIIOIAM OTPYEHHSM, 3aTOIUICHHSIM a00 BHOYXOM;

® IUISIXM MIJXOMY JO MiJBajly IMOBUHHI OyTHM BUIBHI BiJ MiIBILIEHUX
JIGKOPATUBHHX MPEAMETIB 1 TOPIOYMX 200 TaKHX, IO CUJIBHO IUMIISITh, MaTepiaIiB;

e IpuMilIeHHs TOBWHHI BimnoBimatu BuMmoram JIBH B.1.1.7:2016
«IToxxexxHa 6e3mexa 00'eKTiB OyIiBHHUILITBAY.

He nomyckaeThcsi BHKOPHCTOBYBAaTH Ul 3aXHCTy HACEICHHS ITiJABANIbHI
MIPUMIMIEHHS TiJ] TIOXKeKOHEOS3MeUHNME TIPUMIIIEHHsME a00 B Oe3mocepenHii
OMU3BKOCTI BifI IIEXIB 1 CKIIaiB, 16 MOYKIIMBI BUOYXH 1 IOYKEXKI, IO MOXKYTH IIPU3BECTH
no ix pyiHamii. TlepekpuTTss MigBaPHUX TNPHUMINICHb MOBHHHI BHTPUMYBATH
HABAaHTAKCHHS BiJI 3aBAIOBAHHA 1X KOHCTPYKIISIMH, IO PO3TAIIOBaHI 3BEPXY.
HeoOximHy iHpOpMamifo mono HECydoi 3[aTHOCTI TEPEKPHTTIB  ITiABATBHHX
TIPUMIIIEHb OTPUMYIOTD IIUISIXOM BHBYEHHS IPOEKTHOI TOKyMEHTAIT1.

[ligBanbHI TPUMIIIEHHAS, SKi MOXYTh OYTH BHUKOPHCTaHI IJIS 3aXHCTY
MO, TMOBWHHI OYyTH 3BUTPHCHMMH BiJl CTOPOHHIX TIPEIMETIB, OCHAIICHI
JIAaBKaMU JUTS CUIIHHSA, 3a0€3MeUeHHI OCBITICHHSIM ToImo. KpiM Toro, mi 00'ekTi
MaloTh OyTH 3aKkpuTHUMH, ane OamaHcoyTpumyBadi, 3okpema OCBb, XKEK,
TIPUBaTHI YCTAaHOBH, HOBMHHI OyTH OTOBI BIAKPHUTH iX y pa3i HOTpeOH.
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B pobori Mu mocmiguiaM MIIHICTH 1 JKOPCTKICTb KapKaciB JKHTIOBHX
OyniBenb, Ha TpeJMeT NPUIATHOCTI iX TMiJBAJbHHUX NPHUMIIIEHb UIS 3aXHCTY
HACeIeHHS:

® MajionoBepxoBi (2-4 moBepxu) *KUTIIOBI OyauHKM 3a0ynoBu 50-x i 60-x
POKiB;

e OaraTornoBepxoBi (5-6 MoBepxXiB) KHUTIOBI OyauHKH 3a0y10BU 50-X 1 60-
X POKiB;

® )KUTJIOBI OymuHKY 3a0ymoBH 60-X 1 65-X POKIB i3 IIEreIbHUMH CTIHAMH i
JIBOCXHMJIMMH JIaXaMH;

® SXUTJIOBI Oy MHKH 320ynoBH 60-X 1 65-X POKIB i3 MaHENbHUMH CTIHAMHU i
JIBOCXHMJIMMH JIaXaMH;

® JKUTJIOBI OyAMHKY MacoBoi 3a0ynoBu 60-x 1 65-X pokiB, 0J10koBi 9-1 12-
MIOBEPXOBI;

® MTaHeNbHI 0ararocekuiiiHi 9- i 12-noBepXoBi KHUTIIOBI OYTUHKH;

® KUTJIOBI OyMHKM TUITY «Bexi» (16-18-moBepxoBi);

e rierenbHi OyuHKY mijsuiieHol BucotHocTi (12-18-noBepxoBi);

® JKUTJIOBI OYTUHKY 3 BUKOPUCTAHHSIM TIEPIIOro MOBEPXY i1 MPUMIIIEHHS
cepu 00CTyroByBaHHs (Mara3uHH, aTelibe TOLIO);

® a/IMIHICTPATUBHI 1 KYJIbTYpHO-ITOOYTOBI OYyIiBIIi.

[Tpy NpUIHATTI pillIeHHS [TPO BUKOPUCTAHHSI MiJIBAJIbHOTO PUMIIICHHS B
SIKOCTI YKPUTTSl IIPOIIOHYEMO BpaxOBYBaTH HE JHIIe OyaiBeNbHI MaTtepiaiu
HECy4MX CTiH Ta X MIIHICTh, a MPUAUISATH YBary CTIHKOCTI Ta >KOPCTKOCTI
KapKacy Ha OCHOBI aHai3y 3'€JJHAaHHSI KOHCTPYKIIii MK cO0OFO.

TakuM YMHOM, HASIBHICTH Ta MIJATOTOBICHICTh HAUIIPOCTILIMX YKPHUTTIB y
MiIBaJbHUX  NPUMIMIEHHSX, Oe3Mocepe/lHhO  pO3TAIOBAHHX 32  MiCIEeM
MPOXKUBAaHHS a00 MisTIBHOCTI JIFOJIEH, JTO3BONUTh €(EKTHBHO 3aXHUCTHTH
HaceNleHHs Ta BPATYBaTH HOTO XKHTTS (BUXOIMYM i3 YaCOBUX MapaMmeTpiB s
3MIACHEHHS eBaKyallii Ta 0COOIMBOCTEH JKUTIIOBOI 3a0YIOBH ).
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MOJbChKA T'YMAHITAPHA IOIIOMOTI' A YKPAIHI
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Koxen ykpaiHenp BifdyBae MiATPUMKY LIJIOrO CBITY y BHMNIAI T'yMaHITapHOI
noromory. KoxHa iep>kaBa poOUTB CBiif BHECOK y XKMTT€e3a0€3MeUeHHs HAlllMX TPOMaJIsiH,
HE KaKydd BKe PO Te, 10 HalOUIblIy jonmoMory YKpaiHa OoTpUMye Bif Hailommkdoro
cycina — Ilonbmi. Bona € He nuie JOHOPOM JOmoMoru, ane i HalBaXuIMBIMIMM i
nocepeHukoM. CamMe TOMy METOI0 JaHOi poOOTH € BHUCBITICHHS MaciuTabiB HalaHHS
rymasiTapHoi gornomoru Ilonsieto.

KurouoBi ciioBa: rymaHiTapHa JIoomMora, pociiicbko-ykpaiHCbKa BiliHa, HOJIbChKa
ryMaHiTapHa JI0roMora.

POLAND'S AID TO UKRAINE DURING THE WAR

Oleksandra Pekarska
A.P. Havrys, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

Every Ukrainian feels the support of the whole world in the form of humanitarian
aid. Each state makes its contribution to the livelihood of our citizens, not to mention the
fact that Ukraine receives the most help from its closest neighbour - Poland. It is not only
a donor of aid, but also its most important intermediary. That is why the purpose of this
work is to highlight the scope of humanitarian assistance provided by Poland.

Keywords: humanitarian aid, russian-Ukrainian war, humanitarian aid to Poland.

3 24 mrotoro 2022 poxy YkpaiHa aKTHBHO BHOODIOE CBOE TMPaBO Ha
He3aJeXKHICTh. Bike minmii pik yKpaiHChKi BIHCHKOBI BiICTOIOIOTH IIPAaBO KOKHOTO
TpOMaJsTHAHA HE JIUIIe YKpaiHW, a W yChOro CBITy Ha CBiTIe Ta Oe3rmedHe
MalOyTHE, Y IKOMY CBOOO/Ia CJI0Ba Ta TPOMAISHCHKA TIO3HUIIS TTOCITAal0Th BaroMe
MicCIe.

OpmHUM 13 TOJOBHUX KPUTEPIiB SKICHOrO MPOTHUCTOSHHSA Ta BPaKAIOUMX
JOCSTHEHb YKPaiHCHKOI apMii € BIAYYTTA MATPUMKH 3 OOKy yChOTO CBITY Ta
OTPHMaHHS TAaKOi BaXXJIMBOI I'YMaHITapHOI JOIIOMOTH.

I'ymanitapHa mormoMora — e BU MaTepiallbHO-TEXHITHOT O 3a0e3MCUCHHS,
SIKMH HAJA€THCS IIBHIKO, NMPAKTUYHO OZpa3y IIiCIs BUHUKHEHHS KaTacTpodw,
3a]uIsl pearyBaHHs Ha ii nepiui Hachiaku [1]. BoHa (yHKIIOHYE 3 METOIO 3aXHCTY
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HACEJTICHHS BiJI CTUXIHHWX JHX, aBapii, emijeMiil Ta emi300Tif, CKOJOTiYHHX,
TEXHOTEHHHX Ta IHIMUX KaTacTpod, IO CTBOPIOIOTH 3arpo3y KHUTTIO 1 37T0POB'T0
HaCeJIEeHHS, TSHDKKUX 3aXBOPIOBaHb OKPEMHX 0CI0, 8 TAKOXK 3aXHCT JAepXKaBH Ta il
3aXUCT y pa3i 30poiiHOl arpecii um 30poitHOro kKoHpIikTy. I'ymaHiTapHa
JIOTIOMOTa € BUAOM OJAroMifHHIITBA 1 Ma€ CIPSIMOBYBATUCS BIAMOBIIHO IO
00cTaBuH, 00’ €KTUBHHX ITOTPEO, 3rou il OTpUMyBaUiB Ta 32 yMOBH JOTPUMaHHS
BUMOT.

Haj3Bu4aiiHO CHIIBHO YKPATHINB MMiATPHMYIOTH MONBCHKI PATYBAIbHHUKU.
3 mouaTKy BifHM BOHM CIIPHSUIM OpraHi3alii IMyHKTIB, Jie YKpaiHChKi rpoMaIsHA
OTpUMAJIM  NIPUTYJIOK, Tapsdyy DKy Ta MEIUYHy JOMOMOTY, a TaKOoX
OpraHi3oBYBaJM aBTOOYCHI MepeBE3EHHsI YKPATHIIIB 3 TPUKOPJOHHUX PaHOHIB O
pizuux Mict [ompmi.

3arasiom craHoM Ha 10 uepBHs 3 [lonbii yKpaiHCBKUM pPSATYBaJIbHUKaM
nepenany 26 THC. KOMIUIEKTIB CIIEHOAATY, 34 THC. IOXKEKHUX 1IooMiB, 30 Tuc.
NOXXEXHUX PYKaBiB, 15 THC. MokexHNX YepeBUKIB Ta 200 MOXKEeKHUX MAIHH.

[Monbla crana HEeHTPOM MiXXKHApPOAHOI JonoMoru st Ykpainu: 30 kpain
peryispHO HaJCHIAIOTh JonoMory YkpaiHi, sika npuOyBae no PecrmyOmiku
[onbma 3aBusku  pobori 200 mitakiB. Ulogus 3 Ilomemii B Ykpainy
BiJITIPABIISIIOTBCS JIECATKH BAaHTaXIBOK 13 T'YMaHITapHOIO JIOMIOMOrOI0 3 Pi3HUX
kpain. ['ymanitapHa gomomora Juiss Ykpainu npubysae no IMonmbiui Bxe 3 30
KpaiH, a Xxap4i, JIKH, OJSIT, HAMETH TOIIO TPAHCIIOPTYIOThCs 3aB siku 200 siTakam.
(uepe3 mixkHapoxHui Xab, 1o 3HaxoauThes B [Tonbmi - RARS) [2, 3].

«3a  MaTepialbHO-TEXHIYHY  MIOTPUMKY  YPSJIOBOrO  areHTcTBa
crpareriuaux pesepBiB [lombiii (RARS) ta cnpusuus Ilombebkoi acomiarii
nepenayi Ta po3noilTy eJIeKTPOeHEpril MONbChKI KOMIaHii MoCTaBUIU B Y KpaiHy
noHa1 700 TOHH eNneKTpooOIaiHAHHS Ta MaTepiaiiB, 30KpeMa TpaHchopMaTopH,
reHepaTopH, CHIOBI kaderni Tomo» [3].

Jo TpoBiIHMX  HEYPSAAOBMX TyMaHITAPHUX  OpraHizaiii, sKi
Oe3mocepenHpO OMOMAraloTh YKpaiHi, Hamexats: MixnapomHa epeparis
Toapucts UepBonoro Xpecra i Uepsonoro IliBmicsmss, PCPM — Ilonscekuit
neHTp MixkHapomHoi gonomord, Eleos, Diakonia, CARE (Koonepatus nonomoru
Ta goroMoru Bcronn), PKPS (ITonbcbkuit komiTer 3 CortiaapHe 3a0e3medeHHs),
[Nonscpka Menmuna Micis, PAH, Kapitac, SOS dutsui cena, KOHICE® Ta PTAK.

3 modatkoM moBHoMacmTaOHOI BiHN I[lombcekuit UepBoHmii Xpect
oroiocuB 30ip (iHAHCOBHX 1 MaTepialbHUX MOXKEPTB, MO0 MaTH MOXJIHMBICTH
IBUAKO 1 ©(QEeKTHBHO [OIMOMOITH NOCTpakmanuM. [lokepTBHM KOMMaHIA i
MPOCTHX TOJAKIB OyIM HACTUTFKM BENTMKI B TIEPIIIi JHI, O CKIaan Oy BIICHT
3aI0BHEHI XapyaM®, BOJOI0, MEpEeB'SI3YBAbHIMH MaTepialaMd Ta iHIIAMHA
HeoOxigHuMu npoaykTaMu. ToBapucTBo UepBoHOTro XpecTa nepenano B YKpaiHy
omu3pko 27 447 ToH TymasitapHOi momomoru [4]. 3 Ooky Ilomechkoro
Uepsonoro Xpecra Oyno nHamano 332 asromoOinmi Ta 3048 ToHH pi3HOL
TryMaHiTapHOi IOOMOTH.
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[onmpcpkuit  meHTp MiKHapomHOi gomomord PCPM  perymsaprHO
OpraHi30BYE TPAHCIIOPTYBAHHS I'yMaHITapHOI Ta MEIMYHOI JOMIOMOTH B YKpaiHy.
3a0e3medye TPONYKTAMH Xap4yBaHHS, 3aco0aMU Tiri€HH, MEIUKaMEHTaMU,
MeauaHUM oOnaaHaHHsIM. OpraHi3oBye OarosiiiHi ayKuioHu, nepeaae HeoOXiaHi
VYkpaini aBromo0imi. Y MicTi JIbBOBI (OHI OpraHi3yBaB TpPaH3UTHHN CKJIAJ
rymaniTapHoi Ta MenuuHoi jomomord. Jlikapi PCPM emuni B Ilonpmi
3IIHCHIOIOTH €BaKyalilo YKpaiHChKHX JITEH 3 OHKOJOTTYHUX JIiKapeHb.

BucHoBok. BiiiHa — 1e omHe 3 HaHOUIBII OOMIOUMX MPOOJIEM, 3 SKUM
TUJTBKU MOJKE 3IIITOBXHYTUCH CYCITBCTBO. BoHA BUUepye OaraTo cuil i 3abupae
Oarato amOiTHMX JIOfeil. AJie KOJMM CIpaBa CTOCYEThCS 3aXUCTy BJIACHOI
JIepP’KaBHOCTI, TEPUTOPIH, Ta KYJbTYPH, TO HE Ma€ HAHOLIBIIT MOTHBYIOUOTO CIIOBA,
Hix «Ilepemoray.

e MPOTUCTOSIHHSA, 1110 BUHUKIIO, € HE JIUIIE MK POCi€to Ta YKpaiHoro, 11e
HPOTUCTOSHHA MIX MUHYJIMM 1 MalOYTHIM, TUKTAaTYpOIO 1 AEMOKPATI€I0, CBITIOM
i TempsiBoto. TOMY TiJIBKHM BiJl HAIIOT €JHOCTI 3aJI€XKUTh, IKUM IIUIIXOM TiJIe YBECh
cBiT. I came ToMy MiKHapogHa ryMaHiTapHa JOIIOMOTa € HACTUIBKU BayKJIMBOIO,
aJpKe 3aBISIKM 1l YKpaiHa BijdyBae HEBUMOBHY IATPUMKY KOXKHOI KpaiHu. B
€IHOCTI Halla cwia 1 Mink. Viribus unitis.
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Besneka cydacHMX arpoNpOMHCIOBHX KOMIUIEKCIB OOYMOBIIEHA ILIJHM PSIOM
¢axropiB. Ilig wac 30epiraHHs 1 CyIIKM 3E€pPHOBHX KYIbTYpD BHHHKAE MOXKIIUBICTH
3aropsiHHS B MIKpOOIOJIOTIYHOrO i TemioBoro camosaimanHs. OcoOnmuBa mpobiema
0Oe3IeKH eleBaTopiB — 3aropsiHHS 36PHOCYIIAPOK.

Kurouosi ci10Ba: 3epHO, cymapka, 3aropsHHs, HeOe3Ieka.

SECURITY PROBLEMS OF GRAIN STORAGE FACILITIES
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The safety of modern agro-industrial complexes depends on a number of factors.
During the storage and drying of grain crops, there is a possibility of ignition due to
microbiological and thermal self-ignition. A special problem of the safety of elevators is
the ignition of grain dryers.

Keywords: grain, dryer, ignition, danger.

CydacHi arpornpoMHCIIOBI KOMIUIEKCH TpHU3HAYeHi Juis 30epiraHHs
3epHOBUX, 3€PHOOOOOBHMX, HACIHHEBHX Ta IHIIMX KYJIBTYP IMPOJOBOIBYOrO 1
(bypaxHoro nmpuzHaueHHs. BoHUM npuiiMaroTh y 100y COTHI TOHH 3€pHA, OCHAILICHI
3HAYHOIO KIIBKICTIO TEXHOJOTIYHOI'0, TPAHCIOPTHOTO YCTaTKyBaHHS 1 MaroTh
BENMKe TOCIIOaPCTBO. IX Ge3mexa 06yMOBIeHa UM psIoM (DaKTOpiB.

3epHO — IIe OpraHidYHa PEYOBHHA. eIIONPOBIAHICTH Ta TEIUIOEMHICTD
3epHa 3aJIeXKaTh BiJl HOro MOPUCTOCTI Ta BOJOrocTi. HarpiBaHHs 3epHa 10 mMOHAT
100°C BHKIMKAE BHJJIEHHS JIETKMX KOMIOHEHTIB Ta OOBYIVIEHHS, IIpH
temmeparypi 350°C 3epHO 3aropseTbes. Uepes BiTHOCHO HEBEIHKY HOPHCTICTH
3epHOBOi MAacH Ta HECTady KHCHIO TOPiHHS 3epHa MPOTiKa€ B BUIIIAII TIIHHA, B
OCHOBHOMY II0 ITOBEPXHi MacH, 3 TeMieparyporo 6imst 700°C [1].

[ig gac 30epiraHHs i CYIIKH 3€pHOBHX KYJIBTYp BHHHKAE€ MOXKIUBICTH
3aropsHHSA BiJ MiKpOOiOJIOTigHOrO 1 TEIUIOBOT'0 caMo3aiiMaHHs. MikpoOionoriuae
caMo3aiiMaHHSl XapakTepHe /Ul OpraHiYHMX MartepialiB, BCEpPEIMHI SIKHX
MOXIIUBA JKUTTEISUIBHICTD MIKpOOpTaHi3MiB. TakiMMU MIKpOOpraHi3MaMHu €
Oaktepii abo rpubwM, AKi WA Yac pecmipamii BHIUIIOTE Teruto. [limBUIICHHS
TEMIIepaTypd B 00’€Mi CHpHS€ TPHUCKOPEHHIO EK30TePMIUYHMX peakIii i
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BUHUKHECHHIO BTOPHHHOTO TMpOLIECY CaMOHArpiBaHHA MarepiajiB, sSKUH
3aKiHUYyeThCsl caMo3aiiMaHHAM. MiKpOOpraHi3MH MarOTh MOXKJIMBICTh BH3BATH
YTBOPEHHS TOPIOYHX CIONYK, SIKi B CBOIO YEPr'y OKHCIIOIOTHCSI KUCHEM TTOBITPSI 3
BHUJIUICHHSM BEJIHMKOI KUTBKOCTI Teruia. Sk mpaBWio, TEIIOBE caMoO3aiMaHHS
BiOYBa€ThCSI B HEPYXOMOMY IIapi Matepialy, B 00’€Mi SIKOrO TMpOTIKae
€30TepMiuHa peakIlisl pH JIOKaJbHOMY ab0 00’ €MHOMY JKepelli HarpiBaHHSI.

3 npakTHKHU 30epiraHHs 3epHOBUX KYIIBTYD BiZIOMO, III0 OCOOJIMBO CXMIIBHE
JI0 caMO3aiiMaHHs 3epHO, sike Mae Boyoricth Big 40 10 60 %. Bomora Ta Termo
crnpusie 30UIBIIEHHIO MIKpoOopraHiaMmiB. ONTUMajibHUMH YMOBAaMH iCHYBaHHS
MIKpPOOpPIaHi3MiB € BEJIHMKa KUIbKICTh TEIUIa 1 yTpUMaHHsS BOJIOTHM B Marepiai.
Camozaiimanns BinOyBaeTbest B mepiox Big 10 mo 35 ni6 3 MOMeHTy mo4artky
mporiecy, a Hebe3reka caMo3aiiMaHHs ICHy€ MPOTATOM JICKIJIbKOX MicsiB [2].

OxpeMe MUTaHH: MOKEKHOT Oe3MeKH — 3BICHO, 3epHOCyIapka. KoxkeH pik
MICIIS CTApTY JKHHUB IMI3HBOI TPYITH 3€PHOBUX KYJIBTYP CTPiUKa TIOYMHAE PSCHITH
nosuHamH BiJ JJCHC mpo mokexxi Ha 3epHOCXOBHIIAX — FOPSATh 3€PHOCYIIAPKH.
Ile BiuHa mpoOjeMa eleBaTOPIB, SIKa B HHUHIIIHBOMY Ba)KKOMY CE30HI CTajia
0CO0JIMBO OOJTFOYUOI0: JIFOH BXKE PiK KHUBYTh Y TSHKKOMY CTPECi, BOPOT MOCTIHHO
o0cTpinoe 00’ekTH 30epiraHHs 3epHa, IO CIPUYMHSIE 1X 3aropsuus. Ha BiiHy
mupIo  0araTo NOPAliBHHUKIB  arpoIpOMMCIIOBOIO  KOMIUIEKCY, a HOBI
CHIBPOOITHUKM MOXJIMBO HE 3HAIOTh, SIK TIOBOAWTHCS y KPUTHYHIN CHTyamil.
Ajke OUIBIIICTh 3aropsiHb CYIIAPOK B MUPHHM 4Yac, SIK HOBUX, TaK 1 CTapux
Mozelel, BUHUKA€E caMe 4epe3 MOPYLISHHS IePCOHAIOM IPaBUJl eKCIUTyaTalil.

YacTo NpUYMHOIO 3arOpsIHb CIIYTYE 3aCMIUEHICTh CyIIapKu. B iHCTpyKIisx
3 eKCIUTyaTallii CyIIapoK TaK i HAllMCaHO — MEePeBIpATH 00NIaIHAHHS Ha MPEAMET
3aCMIUEHOCTI KOXKEeH JIeHb. B cymiapiii B mpoiieci po6oTH Oy/ie HAKOIMUYyBaTHCS
ITAJT Ta CMITTS, SIKIIO WOTr0 HE MPUOUPATH, PAHO YU IMI3HO TYAH HOTPANUTH iCKpa i
craHetbesi 3aropsiHHs. llle HEOOXiMHO IOTHXKHEBO IMOBHICTIO CITYCTOILIYBAaTH
CyIIapKy abu YHHKHYTH 3JISKYBaHHS 3€pHA.

[HIIOI0 MPUYMHOIO € HEOCTAaTHHO OYHMILIEHE 3epHO. Take 3epHo y cymapii
pyXa€eThCcsl HEPIBHOMIPHO, 3aCMIYEHICTh TaJIbMY€E PYX 3epHOBOI MacH, CHIIYqiCTh
3epHa 3MEHIIyeThcs. Uepes Ie YTBOPIOIOTHCS 30HM 3 HAJIMIAHHAM CHPOBHHH,
BOHH Jy)X€ TIIEpPErpiBalOThCA 1 JHIIE OYIKYIOTh HEBEIMYKOI ICKOPKH abm
CITAIAaXHYTH.

BimkimrodeHHs eNeKTpUKH — I PU3WK 3 HOBOi peanbHOCTi. Pyx 3epHa B
Cymapii 3yNUHSETHCS, a MATBHUKH TPOAOBXKYIOTH POOOTY, TOX TIIEPErpiB
3abe3medeHo. Came TOMY Ha eJIeBaTopax, Jie BKe CTUKHYJIHCS 3 BiKITIOUCHHIMH,
JOTPUMYIOTBECS B POOOTI rpadiky mMomadi eNeKTpUKH, a B pa3i aBapidHUX
BIJIKIIFOYEHb — HEraifHO BUBAHTa)KYIOTh 3€PHO 3 CYIIAPKH.

Haiiuacrime maxTHi Cylmlapkd TOpATh 3 NPHYMH THMYACOBOI 3YIMHHKH
PYXy 3epHOBOI MacH II0 BEPTUKAJIi MIAXTH Ta HECBOEYACHOI OYMCTKHU TTOBITPSHUX
XOJIiB BiJ MUy Ta cMITTA. MoayibHi Ta OamToBI CYIIapKH TAKOXK 1HOAI TOPSITH.
i cymapku cTBOpeHi A7 CYIIIHHS BEIUKUX 00'€MiB KyKypYZ3H 32 IEBHUX YMOB.
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OmiiiHi KyApTYpH B HHX MOXKHA CYIIATH JIUIIE B pa3i, SKIIO MaJbHUK
BCTaHOBJIEHO 30BHI, @ HE B caMiif cymapiii. A He TOTPUMaHHS IUX TPaBHI MOXeE
TIPU3BECTH JI0 3aTOPSHHSI.

Omxe, HalfyacTiNIa MPUYMHA 3arOPSIHHS 3€PHOCKIIA/IIB Ta 3€PHOCYIIAPOK
— MOpPYLICHHSI IPaBWJI eKCIuTyaTaii, TOOTO TOW caMuii JTFOICHKUI YMHHHK.
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PO3POBJIEHHS IIJIAXIB TA CIIOCOBIB OIIIHIOBAHHSA
CIIPOMOKHOCTEM Y C®EPI IUBLJILHOT' O 3AXUCTY

Anvona Muxaiinosa, kanouoam mexHiuHUX HAYK, CIMAPUWULL OOCTIOHUK
A.A. Carocap
C.A. Ilapransn
IHCTUTYT Iep’kaBHOr0 yNpaBJIiHHSA Ta HAYKOBHUX AOCTIKeHb 3 IMBIIILHOIO
3axXHCTy

VY poboTi apryMeHTOBaHO BAXKIMBICTH IEepeXoAy Ha NMPHUHIUIHN CTPATETidyHOI0
IUTaHyBaHHsI. ABTOpaMH 3alpOIIOHOBAHO HAayKOBE BUPIIICHHS MPOOIEMH pO3pOOJICHHS
IIJISIXIB Ta CIIOCO0IB OIIHIOBAaHHS CIPOMOYKHOCTEH y c(hepi IMBUTBHOTO 3aXHCTY.

KurouoBi cioBa: 1IMBUTEHMI 3aXWCT, HamioHajdbHa Oe3leKa, CHPOMOXKHOCTI,
OL[IHIOBAHHS CIIPOMOXKHOCTEH, TOPSIOK (T OpUTM).

DEVELOPMENT OF WAYS AND METHODS OF CAPABILITIES
ASSESSMENT IN THE SPHERE OF CIVIL DEFENSE

Alona Mykhailova, Candidate of Technical Sciences, Senior Researcher
A.A. Slusar
S.A. Partalian
Institute of Public Administration and Research in Civil Protection

The paper argues the importance of the transition to the principles of strategic
planning. The authors suggested a scientific solution to the problem of developing ways
and methods of assessing capabilities in the sphere of civil defense.

Keywords: civil defense, national security, capabilities, capabilities assessment,
order (algorithm).

[Murannto migBHIeHHST e(DEKTUBHOCTI CTPATEriYHOrO IUTaHyBaHHS y cdepi
3a0e3MeueHHs HalllOHATTFHOI Oe31IeKn YKpaiHu (30KpeMa Y cepl IUBUTEHOTO 3aXIICTY)
OCTAaHHIMH pPOKAMH TIPUIUIAETHCS IiIBHINCHA yBara. lle TMOSCHIOETBCS HOBHMH
BUKIIMKAMH ¥ 3arpo3amy, IIO TIOB’s3aHi HE JIWIIIE 3 TEXHOTCHHOI HABAHTAYKEHICTIO
TEpHUTOpii KpaiHy, a i 3 BEICHHAM ITOBHOMACIITAOHOI BIfHM Ha TepuUTOpil YKpaiHu.
Kpim Toro, crpareriuse IiaHyBaHHS O€3MEKH NEPKAaBH € 3araJbHONPUIHITHAM Yy
KpaiHax, sIKi BXOIATh A0 cKiany €Bponetickkoro Coro3y Ta [liBHIYHOATIAHTIIHOTO
AIBSHCY, TOMY 3 METOIO HAOYTTA Y MaliOyTHEOMY Y KpaiHOO WICHCTBA Y 3a3HAYECHHX
OpraHi3allisix HEeoOXiJHa BiIMOBIHA TapMOHI3allisl CTPATEriYHOrO IUIAaHYyBaHHSI B
YKpaiHCHKOMY O€3TeKOBOMY CEKTOpi.
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OnHUM 13 OCHOBHMX €TalliB CTPATEridHOro IUIAHYBaHHS Yy cQepl MHUBLIEHOrO
3aXHCTy € OLIHIOBAHHS W aHAN3 CTaHy CIPOMOYKHOCTEH LMBLIPHOTO 3aXKCTy Ta
MIPOTHO3YBaHHS HOTO HA NEPCIEKTUBY.

Ha cporomHi 3aKOHOJABYO BHW3HAYEHO POJIb 1 Micle CHJI LHMBUIBHOTO
3axHCTy y 3a0e3ledyeHHi HallloHaJbHOI Oe3nekn YKpaiHM Ta 3aBIaHHS MIONO
MIPOBEACHHS OISy cekTopy Oesmeku i oboponu [1-4]. Ilpore, HuHI BifcyTHIN
YHOPMOBAHHMII Ta 3MICTOBHO HAIMOBHEHHI TOPSAOK (&ITOPUTM) TMPOBEICHHS
OIiHIOBAHHS ~CIIPOMOXKHOCTEH, $IK HEBI'EMHOTO KOMIIOHEHTY —CTPATeriyHOro
IUTaHYBAaHHSL.

3 MeTor PO3pOOJICHHS NUIIXIB 1 CHOCOOIB OITIHIOBAHHS CIPOMOMHOCTCH
LIMBLJIBHOTO 3aXHUCTY, TX BIANOBITHOCTI Cy4acHUM BUMOTraM Ta IoTpedam 3aCTOCYBaHHs
i OOTPYHTYBaHHS BHUMOT JI0 TOPSIIKY MPOBE/ICHHS OIHIOBAHHS CIIPOMOXKHOCTEH B
[HCTUTYTI NepkaBHOTO YMPABIHHS Ta HAYKOBUX JIOCHIIDKEHb 3 IUBUILHOTO 3aXHCTY
YeTBEPTHH PiK MOCHLIb MPOBOIATHCS BIIOBI HI HAYKOBI JOCITIDKEHHSI.

Llporopiu po3moyasiocsi BHKOHAHHS HAYKOBO-JOCIIIHOI POOOTH, IO
npu3HaueHa 3a0e3NeunTH IUIaHyBaHHS IIUISIXIB HApOIIyBaHHS Ta PO3BUTKY
CIIPOMOXKHOCTEH IIMBUIGHOrO 3aXWCTy Ha OCHOBI OIIHKM 37ATHOCTI  HOCIB
CIIPOMOYKHOCTEH J0CATaTH 3aIUIaHOBAHUX IIJIeH, TIOTPIOHUX PE3Y/bTATIB, HAICKHUX
eekTis.

3a pesysibTaTaMH MPOBEICHHS HAYKOBUX JIOCHIDKEHb OUIKYETHCS OTPHMATH
TaKuii pe3y/bTaT: HAYKOBO OOIPYHTOBAHI MLUIIXM HAPOILYBAHHS Ta PO3BUTKY
CIIPOMOXKHOCTE LIMBUIBHOTO ~3aXKCTy, YHOPMYBaHHSI IIPOLECIB 1 MPOLIEIYp
OI[IHIOBAHHSI CIPOMOXKHOCTEH 1 IUIaHYBaHHSI 1X PO3BUTKY; PO3POOJICHHI MOPSIIOK
(anropuT™M) MOETAaNIHOTO IIPOBEJCHHS OLUHIOBAHHS CIPOMOXKHOCTEH; 3MICTOBHE
HAIIOBHEHHSI €TaliB MOPSAKY (AITOPHTMY); IPOEKT HALlIOHAIBHOTO CTAHIAPTY.

CorianbHuit eekT BiJ| pe3y/bTaTiB BUKOHAHHS HAYKOBO-JIOCITIAHOI pOOOTH
nojsiraTiMe  y 3a0e3MeueHHl HApOIIyBaHHS Ta PO3BUTKY CIPOMOXHOCTEH, SIKi
BI/INIOBIIAIOTH ITOTpedaM 3aCTOCYBaHHS Y IEPCIIEKTHBHOMY O€3MIEKOBOMY CEpPE/IOBHILY,
3 BUKOPUCTAHHSAM PE3YJIbTATIB OMIHIOBAHHS, III0 CBOEIO YEPror0 JACTh MOMIIABICTD 3
OLIBIIO e(PEKTUBHICTIO pearyBaTé Ha BUKIIMKH Ta 3arpO3H HAIIOHAIBHIN Oe3rery y
cepi IMBUTFHOTO 3aXUCTY, 8 TAKOXK JIIKBIIOBYBaTH HMOBIPHI HaI3BUYANHI CHTYAIIii Ta
Hacniaky Bix HuX. KpiM Toro, 1ie cTaHe Iie OZHFM KPOKOM Ha IUTIXY MEepPexomy 10
CTPATEriuHOrO IUIAHYBAaHHS OE3MEKH NIEpyKaBH, IO 3aCTOCOBYETHCS y KpaiHax, sIKi
BXOIISTH J10 cKiaxy €Bporneiicekoro Coro3y Ta [liBHITHOATIIAHTHYIHOTO ANTBSIHCY.
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XIMIYHA 35POS1. TIPABUJIA IIOBEJAIHKHY ITPU HAJI3BBUYAMHIN
CUTYAII

Inna Mapmunos
B.B. Jloik, KaHAWIAT TEXHIYHUX HAYK, JOLCHT
JIbBiBCHKHI Aep:KaBHMI YHIBepcHTeT 0e3NeKH JKUTTEXiSIIbHOCTI

[ToBHOMacmTabHa BiifHa B YKpaiHi TpuBae Bke ChOMHUH Micsub. Pociiicbki
BilicbKa 3MiMCHIOIOTH IIO/IEHHI aTaKW Ha YKPaiHCHKI MicTa 3 MaKCHMAIbHOI KiJIbKOCTI
pyiiHiBHOI 30poi, ame 1€ He NPHHOCHTH iM TmepeMoru. ToX OCTaHHIM dYacoMm
3’ABJIAIOTBCS MOBIJOMIICHHS Ta 3asBU IPO 3arpo3y XiMi4HOI aTaku Ha HACENICHHS.
Haiibinpima HeOe3neka Takoi aTaku B TOMY, IO JYXKE Ba)KKO 3pO3yMITH, IIO Iie BOHA,
MTOKH HEe TOYMHAIOTHCSI CHMITOMH. KpiM Toro, B yMoBax OOHOBHX /il pU3UKH HEIITATHUX
CUTYallii Ha MiJNPUEMCTBAX, 110 BHKOPUCTOBYIOTh HeOe3NeuHi XIMidHI PEYOBHHH,
301IBLIYOThCS.

KurouoBi ci1oBa: ximiuna 30posi, mpaBuia HOBEAIHKH.

CHEMICAL WEAPONS. RULES OF CONDUCT IN AN EMERGENCY
SITUATION

Illia Martynov
V.B. Loik, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

The full-scale war in Ukraine has been going on for the seventh month. Russian
troops carry out daily attacks on Ukrainian cities with the maximum number of destructive
weapons, but this does not bring them victory. So recently there have been reports and
statements about the threat of a chemical attack on the population. The greatest danger of
such an attack is that it is very difficult to know what it is until the symptoms begin. In
addition, in the conditions of hostilities, the risks of emergency situations at enterprises that
use dangerous chemical substances increase.

Keywords: chemical weapons, rules of conduct.

Hebe3meuni BUKUAM MOXYTh CIPUYMHATH aBapii Ta TEpakTH Ha
XIMIYHUX IANPHEMCTBAX, 1¢ 30epiraroTbCsi Ta BUKOPUCTOBYIOTHCS TakKi
PEYOBHHH, K OKCH] a30Ty, aMiaK, XJOp, CHHWIbHA KHCJIOTa, CIPYHCTHH Ta3,
CipKOBOACHB. A TaKOX aBapii I 9ac TPaHCTIOPTYBaHHS X PeYOBUH.[1]

[Hma mprdurHa XiMIYHOI aTaky — XiMiuHa 30pos, Ky MOXKE 3aCTOCYBaTH
Bopor. lle Taki TOKCHYHI pedoBWHH, SK (DOCTE€H, 30MaH, 3aphH, AUCQOCTEH,
XJopiuaH, TabyH. IX MOXyTh PO3TIOBCIOMIKYBATH 3 JITaKiB, APOHIB, 3a JIOTIOMOTOKO
apTwepii, pakeT abo auBepciiHnX rpyr. Hebesneky /st jronei CTaHOBUTB PO3JTUB
OTPYHHMX PEYOBHH, iX BUIIAPOBYBAHHS TA TOPiHHS.
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SIKIo nroaMHA MOTpaIuIsie y 30HYy 3aCTOCYBaHHS XiMi4HOI 30poi, To 1o
KJIIHIYHHAX MTPOSIBAX MOXKHA JII3HATHCS, TTiJT Aif0 SKUX PEYOBHH BOHA ITOTPAIHIIA,
Ta SKi 3aXOJU CIIiJT BXUTH JUIS 30€pE)KCHHS BJIACHOTO JKUTTS, HaBEJCHO Ha
cxemax 1,2,3,4.

KniHiuHi NposBu NogpasHiolounx peuosun
(IppuTanTu)

CumnTomMu:
3ananeHHn oueid, CNbO30TeUA, KOH' IOKTUBIT, Neuis B ropni, cAMHoBUAINEHHS,
ronoeHWi 6ink, Ae KON NOAPAIHEHHA WKipK
CMmepTentHa 4ia ippUTAHTIB HexapakTepHa

HagaHus fomeauunol gonomoru
MpakTHUuHo y BCIiX BUNagKax AocTaTHbO BUHECTI NOCTPAXKAANOTO HA CBIXKE NOBITPSA,
CUMNTOUT He3aBapoM 3HMKHYTE. AKUlo cUMNToMMK 36epiralnTeed, NPOMUTIA BOAOK
oui Ta poT, a WKipy NPOMUTYU MUABLHOK BOAOK

Cxema 1 — KiiHiuHi posiBY NOAPa3HIOIOUUX PEYOBUH

Cxema 2 — KuiHi4HI MpOsIBY 3aTalIbHOOTPYHHHUX PEYOBHH
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Cxema 3 — KitiHiuHI IpOsIBH HEPBOBO-TMAPAII THYHIX PEIOBUH

K 11181 NPOSEH MKIPOHAPHBHHX OTPYHHHX PeI0BHH

Cxema 4 — KiiHiuHI IPOSIBY IIKIPOHAPUBHHUX OTPYHHUX PEYOBUH
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Iponos:kenns cxemu 4 — KitiHiuHi IposiBY IIKiPOHAPHBHKUX OTPYHHHUX PEYOBHH

II{o pobuTH npu XimivHii aTani

3anexHo BiJ MicCIsl, 1€ BH 3HAXOAUTECh Mij 4Yac XiMIYHOI aTaku, CIif
JOTPUMYBATHCh NIEBHUX MPABUIL.

Sxuio BU Ha Byauui

3anuiuTe TepuTOpilo ypakeHHA. YuM  kopormmM Oyde KOHTakT
13 XIMIYHHMH PEUOBHHAMHM Ta UMM JaJii BU Oy/ieTe BiJl HILEHTPY YPaKeHHs, TUM
MEHIIOI0 Oyjie MOoTeHIiHA Ko/ Bl HuX. Hamaraiitech pyxaTHch MIBHIKO, aje
He Oirtu. Bamie nuxanHs mae OyTH CHOKIMHMM Ta HOBUIBHHUM, 1100 BIMXaTH
sSKHAWMEHIIe OTPYTH. 3HAWIITh YKPHUTTS MOOMM3Yy. SIKIIO 11 MOXIIMBO,
[IOBEPTaMTECh Y CBOE MOMEIIKAHHS.

Sxuio BU y npuMileHHi

SIKIIO MOYKIIMBO, MIJHIMITHCSI HA HAWBHUILNMKA MMOBEPX 1 3HANUIITH KIMHATY
3 IKOMOTa MEHIIIOI0 KIJIbKICTIO BIKOH Ta JiBepei. XIMIuHI pEYOBHHH, SIK TIPABHJIO,
Ba)kul 3a MMOBITPs, TOMY Ha BEPXHIX PIBHSX OYJUHKIB MOBITPs Oy/e YMCTIIIHM.
3MeEHIIITE MMOTIK MTOBITPsI 330BHI BCepeIMHY. 3aKpHiTe BIKHA, ABEPI, BEHTHUIIALIITHI
OTBOpPH Ta BCE IHIIIE, 10 IONOMArae MOTPAILISATH MOBITPIO B MIPUMIIICHHS 330BHI.
He DxTe 1 He muiiTe HIYOro, II0 MOIJIO 3a3HATH BIUIMBY XIMIYHHMX PEYOBHH.
VYBIMKHITh HOBHHH TI0 pajiio, TejaeOaueHHI0 Y B [HTepHeTI, 11100 OTpUMYyBaTH
OHOBJICHI MOBIAOMIICHHS TPO 370pOB’si Ta Oe3rneky. Bam MaroTh IOBiIOMUTH,
KoJH OyJie O€3IIeYHO BUXOIUTH Ha BYJIHLIIO.

SIKIIO BM 3HAXOAUTECH B ABTOMOOITI

3’DxmKaiiTe Ha y30iuusd Tak, o0 He OJIOKYBAaTH Ta HE 3aBaXKATH PyXy
aBapiiHUX aBTOMOOLTIB. BUMKHIT IBUTYH 1 3aKpHIiTE BCI BEHTIISMIHHI OTBOPH,
SKI  BTATYIOTh 30BHIIIHE TIOBITPs, BKIIOYAIOYM BEHTHIAMIHHI  OTBOPH
KOHJWIIIOHepa. 3amycK JBUTYHAa Ta {342 BTATYIOTh 3O0BHINIHE TIOBITPS
B aBTOMOOLIb 1 MOXKYTh MiJUIaTH Bac BIUIMBY XiMiUuHHMX pedoBuH. 1100 3Bectn
JI0 MiHIMYMY KIJIBKICTh XiMIYHOI PEYOBHMHH, SIKY B BIMXHETE, IPUKPHUITE POT
1 HIC TKAaHWHOIO, HANpUKIad, mappom abo HOcoBow XycTkoro. Crmyxaiite
MOAAJIbII BKA3iBKM BiJ aBapiiHOTo INepcoHally Ha Micui moxii abo ciryxaiTte
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HOBMHM IO PaJii0 4M CIiAKyHTe 3a OQiliiHMUMHU JDKepelaMH B iHTEpHETI.
[lopaneHHs, cpUYMHEHE XIMIYHOIO PEYOBHHOIO, HE MOXKE IIEpelaBaTHUCS Bif
moauHN JronuHi. 1le He 3apa3He 3aXBOPIOBAHHS, K€ MOXE IEpeaBaTUCS TPH
Kanut un uxaHai. OJIHaK JII0IM MOXKYTh TOIIUPIOBATH XIMIYHY PEYOBHUHY, SKIIO
BOHA ITOTPAIUISIE HAa IXHIO IIKipY, AT a00 BOJIOCCS.
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MODERN METHODS OF COMPLEX WATER QUALITY
ASSESSMENT ARE SUITABLE FOR PREDICTING THE
ECOLOGICAL STATE OF SURFACE WATER BODIES
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The work highlights modern well-known methods of complex assessment of water
quality, which are suitable for forecasting the ecological state of surface water bodies in
Ukraine and the world, as well as examples of their application.

Keywords: complex index of surface water body pollution, complex assessment
of water quality, combinatory index.

CYYACHI METOJIM KOMILJIEKCHOI OLITHKH SIKOCTI BOJIA
JIUISI TIPOTHO3YBAHHSI EKOJIOTTYHOI'O CTAHY
MOBEPXHEBHUX BOJHUX OB’EKTIB

Csimnana Koeanenxo'
Poman Ilonomapenko’, doxmop mexniunux nayx, npogecop
Cmanicnae Llepbax’, kanouoam mexuiunux nayx
Onez Tpemwakoe?, 0okmop mexuiunux Hayx, npogecop
"Hanjonanbuuii yHiBepcHTeT HUBLILHOrO 3aXHCTY YKpainu
"HanjoHaabHuii aBiamiiinmii yHiBepcHT

VY poGoTi BUCBITJICHO Cy4acHi BiJIOMi METOJM KOMIUIEKCHOI OLIIHKH SIKOCTi BOJH,
10 MPUJATHI JUIS TIPOTHO3YBaHHS EKOJIOTIYHOTO CTaHy IOBEPXHEBHUX BOJHMX 00’ €KTIB
YkpaiHu Ta cBiTy, a TAaKOX MPUKIAIH iX 3aCTOCYBaHHSL.

KuiouoBi cji0Ba: KOMIUIEKCHUH 1HIEKC 3a0pyIHEHHS TOBCPXHEBHUX BOIHUX
00’ €KTiB, KOMIUIEKCA OIiHKA SKOCTi BOIU, KOMOIHATOPHHHN 1HIIEKC.
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Many methods of comprehensive assessment of water quality have been
developed, but the Ukrainian Hydrometeorological Center and the State Agency
of Water Resources of Ukraine give preference to the determination of water
pollution indices and the pollution coefficient of natural waters. It is possible to
obtain the value of the combined ecological assessment of the quality of surface
water for a water body by determining the integral or ecological index, which is
equal to the average arithmetic index of pollution by the components of the salt
composition, the index of tropho-saprobiological (environmental-sanitary)
indicators and the index of specific indicators of toxic action. Its use is expedient
in the case when it is more convenient to use an unequivocal assessment: for
planning water protection activities, working out water protection measures,
carrying out ecological and ecological and economic zoning, ecological mapping,
etc. The index of pollution of surface water bodies (hydrochemical index of water
pollution) is an indicator of the level of pollution that shows the degree of water
pollution and indicates the presence of various pollutants in it. The essence of the
methodology is to calculate the water pollution index based on hydrochemical
parameters and assign it to the appropriate class and category of water quality
according to the degree of purity (pollution): very clean; clean; moderately
polluted; polluted; dirty; very dirty; extremely dirty. The pollution index for
surface water is calculated only by a certain number of indicators and is calculated
according to the formula [1]:

I G

R E=d 0/

where, Ci— the actual concentration of the i-th indicator; //[K;— the maximum
permissible concentration of the i-th chemical component; n — number of
components.

The combinatorial index of water pollution makes it possible to obtain an
integral assessment of the ecological state of surface waters, based on the
frequency of exceeding the maximum permissible concentrations of individual
ingredients. In work [2], the authors used the combinatorial index of water
pollution (S)) to study the water quality of the Dnipro Reservoir. It was calculated
according to the formula

S;=2.S; .

where, Sj; is generalized assessment for each substance; N;is number of substances
taken into account in the evaluation; w;, is weighting factors that take into account

the importance of the i-th substance.
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In [3], the authors evaluated the quality of river waters of the Poltava
region based on the combinatorial index of pollution, taking into account 10
indicators: chlorides; sulfates; ammonium, nitrite and nitrate nitrogen; phosphorus
phosphates; dissolved oxygen; common iron; petroleum products.

In the world, a lot of research has also been conducted to determine
effective methods of water quality assessment. Using the improved index of the
improved water pollution index (/WPI), the authors determined the spatio-
temporal dynamics of the water quality of the Erdao Songhua River Basin in
China [4]. Water Pollution Index (WPI) and Improved Water Pollution Index
(IWPI) can be calculated using formulas

CO-ClD)

mwm:mwm+%@_a@

)

IWPL =" wi-WPI(i),

i=1

where, C(i) is the monitored concentration value of the i-th indicator; CI(i) Ta
Ch(i) are the lower and upper limiting values of the i-th indicator’s; WPII(i) is the
lower limiting WPI value of the i-th indicator, i = 1, ---, n; wi — is the weight of
the i-th index, which is calculated by the entropy weight method;

To evaluate the water quality in the Jajroud river (Iran), in the study [5],
the authors used the water quality index (WQI)

Ycr

WQI = —i=1n s

27
i=1

where, n — represents the number of water quality parameters; C; is the value
assigned to parameter i after normalization; P; represents the relative weight
assigned to each parameter.

Thus, the work provides some well-known modern methods of
comprehensive assessment of water quality, which are suitable for forecasting the
ecological state of surface water bodies in Ukraine and the world.
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V]IK 614.841

AHAJII3 MOJIEJII ABAPIMHOI'O PO3TIKAHHS MACTWJIA BIJ{
BITPOEJIEKTPOYCTAHOBKHU

JImumpo Cepeoa
S1.B. Banio, KaHIMIAT TEXHIYHUX HAYK
IHCTHTYT 1epKaBHOTO YNIPAaBJIiHHS Ta HAYKOBHX JA0CTi’KeHb
3 IMBUJILHOTO 3aXHCTY

[IpoBeneHo aHami3 iCHYIOYOrO METONY PO3paxyHKy PpO3TiKaHHS MacTWiia Bix
BITPOEJIEKTOYCTAaHOBOK B HACHIJOK iX ITOMIKO/pKeHHS abo aBapiifHOl cHTyamii mpu
ekciuryatanii. HaBeneHo mpoOieMHi IMTaHHS Ta HEJOMIKH METOMY ITiJ 4yac BH3HAYCHHS
IUIOIL PO3TIKaHHS OJMBH MO TOPU30HTAJBHIM IIOBEpXHI Ta KUIBKOCTI OJMBH, SKa
MIPOCOYYETHCSI BIJINO IPYHTY.

KimrouoBi ciioBa: nokexxHa Ge3rieka, BITPOSIeKTPOYCTaHOBKH, MOIIMPEHHS TOXKEXKI.

ANALYSIS OF THE EMERGENCY OIL SPREADING MODEL FROM
WIND TURBINES

Dmytro Sereda
Ya.V. Ballo, Candidate of Technical Sciences
Institute of Public Administration and Research in Civil Protection

An analysis of the existing method of calculating the spread of lubricant from wind
turbines as a result of their damage or an emergency situation during operation was carried
out. Problematic issues and shortcomings of the method when determining the area of oil
spread on a horizontal surface and the amount of oil seeping deep into the soil are presented.

Keywords: fire safety, wind turbines, spread of fire.

Ha cporomHimHiii neHb 30epira€ThCsi TEHIOCHIS 3POCTAHHA KUTBKOCTI
MOKEeK HA BITPOETEKTPOYCTAHOBKAX, IO B CBOIO UEPry OOYMOBIIEHO KiJIBKOCTI
HOBHX BBEJICHUX B €KCIUTYaTaIlif0 BITPOEIEKTPOyCTAaHOBOK B YKpaiHi, 30KpeMa 3a
mepion 2010-2021 poxu. CpiToBa TEHACHINA IMOXEXK TAKOK IEMOHCTPYE, IO
KOYKHOTO POKY B CBIiTi peecTpyeThes ToHa 20 MOXKeX Ha BITPOETIEKTPOYCTaHOBKAX
[1], mpu pOMY HesKi 3 HUX MPHU3BOMWIIH 0 3arubeni soneil. OKpiM 1BOro, Taki
TTOKEK1 IPU3BOMIATH JI0 3HAYHUX MaTepialbHUX 30UTKIB Ta IIOIIKOPKEHHS CyMIXKHO
po3TamoBaHoi iHppacTpyKTYpH.

Amnam3 moka3aB, 1[0 B OLIBIIOCTI BHMMOAAKIB TMOXEXKI Ha
BITPOEIEKTPOYCTAHOBKAaX BWHMKAB y BHYTPIIIHbOMY 00’€Mi iX roHmom, nae
po3TamoBaHi MeXaHi4HI eleMEHTH (poTopH, TpaHchopMaTopH, KOpoOKa
IIBHAKOCTEH, OOMOTKH TOIO), a MPOIEC TOPiHHS CYMPOBOIKYBABCS MIBHIKUM
TIOMIMPEHHSIM BOTHIO Y€pe3 HasBHICTb 3HAYHOI KUIBKOCTI TOPIOYOro MaTepiay,
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30KpeMa OJIMBH IS OXOJOKEHHS Ta TOJIMEpHI MaTepialaMu KOpITycy Ha sKi
MOXXYTh MOTPAIUIATH JDKEpena 3alalloBaHHsS. TakoX BIIMB ONMBH, HAaBITh
YACTKOBUH, MOXE TPH3BECTH 0 HAAMIPHOTO MEeperpiBy MexXaHi3MiB Ta ix
pyiiHyBaHHS a0o 3aropsHHs. BuWKOpUCTaHHS TONIMEpHHX MarepialiB B
KOHCTPYKIIi BITPOBHX €JIEKTPOYCTAHOBOK € BHMYIICHHM KOHCTPYKTHBHHM
pilIeHHsIM depe3 HeoOXiTHICTh 3a0e3NeyeHHs] 3MEHIICHHS Bard KOpIyCy Ta
3MEHILICHHSI BIUIMBIB BiJl BITDOBUX HABaHTa)KEHb.

[lpu 3nificHeHeHi OLIHKM TMOTEHUIWHWX 3arpo3 NHpH OYAIBHUITBI Ta
eKCIUTyaTallii BITPOCNEKTPOYCTAHOBOK B MEKaX HACEICHHX IIYHKTIB CJiJ
BpaxoByBaTH  MOXJIMBICTH ~ TIOBHOTO  pyHHYBaHHS Bexi  (omopw)
BITPOENEKTPOYCTAHOBKM Ta ii mamiHHs. JlaHi BUMAJKH CYMPOBOKYBAIHCST
pYAHYBaHHSIM KOPITYCY TOHJIONH, PO3TIKAHHSAM MACTHJa, podoya TeMmrepaTypa
skoro Moxke ckiamatd g0 150 °C Ta sK HacCHiZOK uepe3 HOro KOHTAKT 3
PO3IrpiTUMHU TOBEPXHIMH MEXaHIYHHX €JIEMEHTIB MOXE CIPHUUHUTH MOKEKY.
JIIst MOXKITMBOCTI BU3HAUYEHHS MOTEHIIHHUX MacIITa0iB MOXKEXi Ta HeOe3meKku
NOIIMPEHHST BOTHIO Ha CYMDKHO pO3TAlllOBaHi OO0 €KTH CIiJ BH3HAYUTH
0COOJIMBOCTI Xapakrepy nokexi. Ta 30kpeMa BpaxyBaTu Koe(illieHT IIPOCOY eHHS
OJIMBHU BIJIMO IPYHTY.

ABTopamMu B po0OTI [2] pO3MISHYTO IPOTHO3YBaHHS HACIIJAKIB
HA/I3BUYAWHHUX CHTYyallild, OOYMOBJICHHX PO3JIMBOM TOPIOYMX PIAWH IUIIXOM
noOyZ0OBH MaTeMaTHYHUX MOJENEH ITUHAMIKM PO3TIKAHHS TOPIOYOl piAMHM
CHPUYMHEHHX aBapisiMU Ha 3aJI3HUYHOMY TPAHCIIOPTI.

Ha choropmuimHii jaeHb Mg 4Yac 3IiHCHEHHS PO3pPaxXyHKIB HACHiIKIB
MOXKEXI Ha 00 €KTaX EHEPreTHUKH B TOMY YHCHI 1 BITpOENeKTpoycTaHoBKax [3]
BUKOPHCTOBYIOThCS SIK TPABWJIO JIMILE CTATUCTW4YHI JaHi. Takuil migxin o
MPOTHO3YBaHHSI HACIIJIKIB TIOKEKI Ha BITPOENEKTPOYCTAHOBIII 3 MOCIIAYIOUUM
PO3JIMBOM OJIMBU HE /A€ MOXIIMBOCTI MPOAHANII3yBaTH KOHKPETHY CHUTYAIlIO0 Ta
MIPOBOJIUTU KOMIUIEKCHY OILIIHKY HEOe3MeKu.

OpmHUM 13 HAWMOMIMPEHIMNX METOAIB MOJACTIOBAHHS PO3TIKaHHS PiIMHA
[0 TOPHU3OHTANBHIM ITOBEPXHI € BHWKOPHUCTAHHSA MPUHINILY TpaBiTallifHOrO
PO3TiKaHHSA IUTiHAPHUYHOTO mapy piauau [4]. [Ipore nana MaTeMaTHdHA MO
HE BpaxoBy€ IPOCOYCHHS PIAWHM BIIIHO TPYHTY, a TaKOX il HE MOXKHA
3aCTOCOBYBATH TP MOXUIIUX ITOBEPXHSIX.

Mogens po3TikaHHS pPIAWHU, IO BpPaxoBye IiI TIPOCOYEHHS BIJIHO
MiJCTUIIAl0YOl TTOBEPXHi, 32 YMOBH, IO TPOCOYEHHS PIAWHU BimOYyBa€ThCI Yy
BEPTHKAJILHOMY HATPSIMKY MaTHME BUTJISA

2 R[22 ()] 4 2 [h3 (20Y] — 5 2 1| — i rethe
at R[ax [h (ax)] + ay [h (ay)] yaxh ] (I)K Z (1)
ne, h=h(x,y) - ToBmMHa Imapy piAvHM Ha TOBEpXHi; z=z(X,y) - MIMOWHA

MIPOCOYeHHS B Touli (X,y) po3nuBy; K - rigpaBiiidHa MpoBiAHICTE 3MOYEHOTO
IpyHTY; hf - MoKa3HMK KamitsgpHOCTi (suction head), mo onmcye THCK BTSATYBaHHS
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pianHE; ¢ - KoeilieHT mopucToCTi IPYHTY; Y=tg 0; 0 - KyT Haxmty noBepxHi; R -
edexruBHUI KoediieHT Tudy3ii
PiBusHHS (1) pa3oM 3 piBHSAHHIM

0z h+z+hg

5= K— 2
YTBOPIOIOTH CHUCTEMY, IO OMNKCYe PO3TIKaHHSA pPIAMHA 3 OJHOYACHUM il
MIPOCOYECHHSIM.

Po3pi3HstoTh ABa BUAM pO3NHBY. MUTTEBHI PO3JMB PiJMHH MOBEPXHEIO
BiOYBAE€ThCSI TMPH aBapisix Ta pyHHYBaHHI MAacIOHANIOBHEHHX EIIEMEHTIB Ta
TaKWi, 10 TPUBAE y Yaci 1 BiI0yBAETHCS IPH YaCTKOBOMY TTOIIKO/PKEHHI €EMHOCTI
3 TIOCTYNOBUM BUTIKaHHAM onuBH 3 Hei. CiijJy 3a3HaYMTH, MUTTEBUHA PO3JIHB
piAMHM € TpaHWYHUM BUIMAJKOM JOBIOTPUBAJIOIO BHUTIKaHHS, SKIIO 4Yac
BUTIKaHHS CKOPOUYYETHCS, MPAMYIOUM OO0 HyJS, a 3aralbHUi 00’e€M pO3IHUTOL
PIJIMHY 3aJIMIIAEThCS CTaIuM [2].

TakuM YMHOM TPOCOYEHHS OJNMBU BINIMO TPYHTY 3MEHIIYE ILIONLY
PO3JMBY Ta MOTY)KHICTh TOPIHHS, IO CJIiJ| BPAXOBYBATH MPH 3JIIHCHEHHI OIL[IHKH
HACIIiAKIB MOXKEXK1 Ha BITPOENEKTPOYCTaHOBII. BpaxoBytoun, 1mo 06’eM onuBHU y
MPOMHUCIIOBUX yCTaHOBKax jocsirae 1500 11, BpaxyBaHHs KoedilieHTy
IPOCOYEHHS MOXKE 3HAYHO BIUIMHYTH HAa  3/IHCHEHHS  OLIHIOBAHHA
MOXKEKOHEOe3MeUHOi CUTYallii, 30KpeMa B YaCTHHI BUKOPHCTaHHS JaHOI MOJENi
IIPYU TPOTHO3YBaHHI TEIUIOBOIO BIUTHBY TIOXKEXI PO3JIMTOI OJMBU Ha CYMIXHI
00’€KTH 1HPPACTPYKTYPH.
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AHAJII3 IEPEJIIKY KPUTEPIIB BHYTPIIIHHOI'O AYJIATY
V COEPI IOXKEXHOI BE3IEKH

JTooomup Maxkoeeii
B.B. Ilpugatko
JIbBiBCHKHI Aep:KaBHMI YHIBepcHTeT 0e3MeKH KUTTEAIATBHOCTI

CyJacHMII aymuT — Ie CllemianizoBaHa oOpraHizamliiiHa ¢opMa KOHTPOJIO 3a
BITPOBA/DKEHHSM IEBHUX BHUJIIB TOCHOAAPCHKOI MisTBHOCTI, IO T0Ope 3apeKoMeH yBaB
cebe B CyJacHMX YMOBax 3a0e3NeyeHHs Ta MiITPHMaHHS BUMOT IMBUIBHOTO 3aXHCTY,
TEXHOTCHHOI Ta TIOKEXKHOI Oe3Neku. AymUT — Iie TpoIec, 3a JOMOMOIOK SIKOTO
HE3aJIOKHUI EeKCIepT HaKONMWYye Ta OLIHIOE iH(pOpMamilo, IO MiATaeThesl OLIHII Ta
HAJISKHUTH J0 CHenU(igHOi roCIIoAapChKOl CHCTEMH Ul BU3HAYCHHS Ta BiIOOpPaXKCHHS Y
BUCHOBKY CTYIiHb BiZIOBIJHOCTI 3asBIEHOI CY0’€KTOM TroOCHOAaproBaHHsA iH(popMarii
BCTAHOBJICHIM BUMOTaM Ta KPUTEPISIM.

KurouoBi cioBa: aymur, HarisiI, HEAOMIKH.

ANALYSIS OF THE LIST OF INTERNAL AUDIT CRITERIA
IN THE FIELD OF FIRE SAFETY

Lubomyr Makovey
V.V. Prydatko
Lviv State University of Life Safety

Modern audit is a specialized organizational form of control over the implementation
of certain types of economic activity, which has proven itself well in the modern conditions
of ensuring and maintaining the requirements of civil protection, man-made and fire safety.
An audit is a process by which an independent expert accumulates and evaluates information
that is subject to evaluation and belongs to a specific economic system in order to determine
and reflect in the conclusion the degree of compliance of the information declared by the
economic entity with the established requirements and criteria.

Keywords: audit, supervision, shortcomings.

OcHOBHa MeTa aymUTOPCHKOI MisSUTBHOCTI - BCTAHOBJICHHS JOCTOBIPHOCTI
CTaHy 3a0e3IeUeHHs] NUBUIFHOTO 3aXHCTY, TEXHOTCHHOI Ta TOXKEKHOI Oe3meKd
Ccy0’€KTa TOCIIOJAPIOBAHHS 1 BiATIOBIMHOCTI 3asBICHOTO CTaHy HOPMATHBHIM
aKTaM.

Huskoro 3aKOHOZABYMX Ta HOPMATHBHO-TIPABOBUX AaKTiB JMIOYMX Ha
TEepeHax Hamoi JepXaBH, M0 pPErJaMeHTYIOTh MisTIBHICTh  CyO €KTiB
TOCTIONIapIOBaHHsA y cdepi JOTPUMAHHS BHMOT 3 TOXEXKHOI Ta TEXHOTEHHOI
0e3IeKH «3aKOHOTBOpENbY NependaunB Maihke BCl JKUTTEBI CUTYaIli] Ta BapiaHTH
[UIAXiB BUPIMICHHS BiAXWICHh BiJi HOPMAIGHUX YMOB JKHTTEMSUTBHOCTI 3a
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3BUYaiHOro crany. OQHaK Hapsty i3 UM NUTaHHS 3iHCHEHHS «IMBIIHHOTO
HarIAay», TOOTO aymuty, y chepi mokexxkHoi Oesneku 10 2022 poky He OyIio
Y3aKOHEHHM.

I3 BBemenusam B mito JICTY 9115:2021 «Cuctema yrpaBItiHHS TTOXKEKHOIO
Oe3rekor0 00’eKkTa 3aXWCTy. BHYTpImIHIA ayAuT 3 OMIHKK NPOTHUIIOKEKHOTO
crany» (nani — JICTY), po3kpuTo nepenik KpuTepiiB Ta JOKa3iB BHYTPIIIHBOTO
ayAuTy 3 OLIHKM NPOTHIIOKEKHOIO CTaHy CyO’€KTiB ToOCIONaplOBaHHS
HE3ISKHUMH  eKCIIepTaMHu, SKi MaloTh NpPaBO  HAaJaBaTd  MOCIYTH
MIPOTUIIOKEKHOTO TIPU3HAYCHHS Y BUIIISl YEK-JIHCTY.

Amnanizytoun 3anporionoBanuii 'y JICTY dek-nuct, 10 BKIIIOYEHO JI0
3a3HAYEHOr0 HOPMATHBHOI'O aKkTy, Ta [OPIBHIOIOYM pEaIbHUH  CTaH
MIPOTUIIOKEKHOTO 3aXHUCTY OY/Ib-SIKOrO 00’€KTY, MPUXOIUMO JI0 BUCHOBKY, IO
3aIlpoNOHOBaHI KpHUTepii nepeadaueHo Juisi eKCHEepTiB JUisl 3IiHCHEHHS ayauTy
00’€KTIB, IO BOPOBAKYIOTh TOCIIOAAPCHKY AisUIbHICTD JinIe Y cdepl HajaHHs
HIOCITYT HACEJICHHIO.

Excrepr, 1mo Hamae mocuyrd y cdepi HNOxexHOi Oe3Neku NOBHHEH
3a0e3MeYnTH HEe3aJIeKHY Ta TOBHY OLIHKY CHCTEM 1 MPOLENyp MPOTHIIOKEKHOT
Oe3rekH, 110 MOXKE JONOMOITH BUSBUTH IMOTEHILINHHI HENONiKU. PesyiabsraTtom
pOOOTH HE3aIeKHHUX EKCIIEPTiB NMOBUHEH OyTH PO3TOPHYTHIA 3BIT MO peajbHHUNA
CTaH 00’€KTy 3 KOHKPETHHMMH Ta apryMEHTOBaHMMH IIPOMO3UIISMH, MPO IO
3a3HaueHo y n. 7.8 ta 1. 7.9 JICTY, miono miABUILEHHS PiBHSI TIOXKEXKHOTO 3aXHUCTY,
OJIHAK HapsIy 13 UM, BUMorami 11. 7.6 ta gonatky A JICTY HagaeTbcst oOMexeHni
TNIepestiK KPUTEPIiB OLIIHKU MPOTUIIOKEKHOTO CTaHy 00’ €KTY.

Omxe, BpaxOBYIOUH BUIIE 3a3HAUCHE MOXKEMO 3pOOUTH BUCHOBOK, L0 IS
3a0e3MeueHHs Ta MiITPUMAaHHsI ONTUMAIILHOTO CTaHY MOXKEXKHOI Oe31eKn 00’ eKTyY
3 Ai€BOIO (DOPMOIO HATIISIIy — HE3aJIeXKHOrO ayJuTy, HasBHICTH HOPMATHBHOTO
aKTy € aKTyaJlbHa, OJJHAK MOTPE0YEThCS BHECEHHS PALY YTOYHEHB K J10 MTOPSIAKY
MPOBEICHHS HE3aJISKHOI'0 ayIuTy 3 OLUHKU IPOTHIIOKEKHOTO CTaHy TaK 1 10
MIepeNiKy KpUTEepiiB, a came:

-po3min 3 JACTY «Tepminn Ta BHU3HAUEHHS IOHITH» JIOMOBHHUTH
HACTYIIHUMH TEPMiHAMHU: eKCHEepPT 3 IIOXKEKHOI OC3NeKH He3aICKHHUI,
eKCIIEpTHUH BUCHOBOK/3BIT 3a pe3yJbTaTaMH IIPOBEICHOrO ayAUTy 3 OLIHKH
NPOTHIIOKEKHOTO ~ CTaHy, SKICHE OLIHIOBaHHA IPOTHIIOKEKHOTO CTaHy,
KUTBKiCHE OIIiHIOBAHHS MPOTHUIIOKEKHOTO CTaHy TOIIO;

- CXeMy TpOIEAypH 3IiHCHEHHS BHYTPIIIHBOI'O AayAWTy 3 OIIHKH
MIPOTHUIIOKEKHOTO CTaHy 00’€KTa 3aXUCTy, HaBEIEHY y PUCYHKY 1 po3miry 5
JACTY, nonoBHHTH OJOK-CXEMOIO pe3yAbTaTH BHYTPIIIHBOTO ayIUTY 3 OIIHKH
MPOTHIIOKEKHOT'O CTaHY;

- Ha/IaTH pO3’SICHEHHS Ta/ab0 BHECTH 3MiHM 110 TiymadeHs 1. 6.4 JICTY,
IO IOIYCKA€ MPOBEICHHS KEPiBHUKOM I'PYITH HABYaHHS YWICHIB IPYITH ayIUTOPIB
MMMTaHHAM TIOKeXHO1 Oe3mekn, Ta 1. 6.5 JICTY, skuii BCTAaHOBIIOE 000B’I3KOB1
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BHMOTY JI0 WIEHIB I'PYNH ayAWTOpIiB — piBeHb KOMIETEHIIi Ta KBajidikamii y
cepi MoKESIKHOI OE3TEKH;

- pukirounty 1. 6.11 JICTY, mono BHECEHHS 3MiH 0 00CATY TpOrpamu
ayauTy, 3 ypaxyBaHHIM MPOTUPIYUs 3a3HAUYCHUX BUMOT OCHOBHIHM METi ayJuTy -
BCeOIYHOTO BCTAHOBJICHHS JOCTOBIPHOCTI CTaHy 3a0e3led4eHHs IMBiIHHOTO
3aXHCTy, TEXHOI€HHOI Ta MOXKEXKHOI Oe3reku cy0’ekTa TroCTofaploBaHHA i
BiJITIOB1THOCTI 3asIBJIEHOT'O CTaHy HOPMAaTHBHUM aKTaM;

-umoramu 1. 7.4 JICTY BHU3HQUWMTH, IO BIJHOCHTBHCS 0 METOIB
30upaHHs iH(pOpMaIlii miJ Yac BHYTPIIIHHOTO ayAuTy: BidyallbHE OOCTEXEHHS,
repeBipKa JIOKYMEHTIB Ta ONMTYBaHHS YK METOJH JO/ATKY A;

- nopatky A «Ilepenik KpuTepiiB Ta J10Ka3iB BHYTPILNIHBOTO ayauTy 3
OLIIHKM TPOTHIIOKEKHOTO CTaHy» HAJaTH CTaTyC PEKOMEHIOBAHOTO, a He
000B’SI3KOBOT0, T4 3a3HAYUTH MOXKJIMBICTh BHECEHHS! JONIOBHEHbD J10 3a3HAYEHOT0
HepesiKy B pa3i HeoOXiIHOCTI.
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AHAJII3 CTAHY IMTAHHSA BE3ITEKU BUKOPUCTAHHA CITOPY [
TYHEJIBHOI'O TUITY

T.B. Camuenko, 1okTop ¢inocodii
IHCTHTYT Iep’KaBHOr0 yNpaBJIiHHSA Ta HAYKOBHUX AOCTiKeHb
3 HUBIJIBHOIO 3aXHCTY

KabenpHrM TyHEIeM Ha3MBaEThCs 3aKpHTa Criopyna (KOpHUAOp) 3 pO3TaIOBaHIMHU
B HBOMY OITOPHUMH KOHCTPYKIISIMH JJIsl pO3MILIIEHHST Ha HUX KaOeliB i kabeTbHUX My T,
3 BUIBHMM MPOXOJOM IO BCii JOBXKWMHI, 1[0 JO3BOJISIE BHPOOIATH IPOKIAAKY KaOelliB,
PEMOHTH Ta OTJISIN KaOeIbHUX JiHIH.

Kurouosi ciioBa: xaGesibHUI TyHEIb, METO/IMKA €KCIIEPUMEHTY, TeMIIepaTypHHit
PEXUM TTOXKEXKi, MEXKa BOTHECTIHKOCTI, OrOpOIXKyBalIbHi Oy/iBeIbHI KOHCTPYKILii.

ANALYSIS OF THE SAFETY ISSUE OF THE USE OF TUNNEL-TYPE
STRUCTURES

T.V. Samchenko, PhD
Institute of Public Administration and Research in Civil Protection

A cable tunnel is a closed structure (corridor) with support structures located in it
for placing cables and cable couplings on them, with a free passage along the entire length,
which allows for cable laying, repairs and inspections of cable lines.

Keywords: cable tunnel, experimental method, fire temperature regime, fire
resistance limit, enclosing building structures.

Ha teputopii VYkpaiHu y OyAIBHUIITBI aKTHMBHO BHKOPHCTOBYETHCS
migzeMHu 1poctip. OOMEXeHI MOXIHMBOCTI Ui pPO3MIICHHS O0O'€KTiB Ha
MMOBEPXHI OOYMOBIIOIOTH iX OYOIBHUNTBO TIiJ] 3€MJICI0, TaK 3'SBISAIOTHCS
METpOIIONITeHH, TPAHCHOPTHI TYHENi, OaraTOmOBepXOBi MiA3eMHI Trapaxi,
Oarato()yHKI[IOHABHI TPOMAJICHKI CIOPYAH, TOPTrOBI LEHTPH, MiJIIPUEMCTBA
MoOyTOBOTr0 OOCIYTOBYBaHHS, MiA3€MHI CXOBHIIA 1 1HII 00'€KTH, 3aJINIIAI0THCS
MCIA 3aBEPIICHHS TipCBKUX pPOOIT TiA3€MHI TPOCTOPH TAKOXK MOXKYTh
BUKOPHUCTOBYBATUCS [UISI PO3MIMICHHS PI3HUX BHUPOOHWYMX 1 HEBHPOOHUIHMX
mignpueMcTB. [liq3eMHnit IPOCTIp Aa€ MOXKITUBICTD PO3MIIIEHHS BUPOOHUIITB 3
OIKIATUBAMEA 1 HEOE3[eYHUMH TEXHOIIOTiSIMH, AaTOMHHX EIEeKTPOCTaHIIi,
ITOXOBAHHS PaIi0AKTUBHUX BiXOJIiB 1 TOKCHYHUX PEUOBUH, CKATAHHS TEXHITHIX
1 CTIYHMX BOJ, CKJaJaHHS BigXONiB 30aradyBalibHUX (aOpHK, YTHIIi3aIis
MIPOMHUCIIOBUX BiAXO/IB 1 CTBOPEHHS NOAATKOBMX NMPOMHCIOBHX IuTOHI. Yci Imi
BHIM BHUKOPHUCTAHHS IIiJ3EMHOTO TPOCTOPY TOBUHHI CHPUATH BHPIIICHHIO
rI100aNBEHOI TPOoOIeMy BIIOCKOHATICHHS KUTTS JIFoAeH Ha 3emii [2].
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Ha Puc. 1. mpencraBiena cxema KaOEIbHOTO TYHENIO JUISL TPOKIAIKH
Ka0eItiB, PEMOHTY Ta OISy KaOCTbHUX JIiHIH

Pucynok 1 — KaGesnbHuit TyHEB

KaGenbHi TyHerl 1 KOJIEKTOPH PEKOMEHITIYEThCS CIIOPY/KYBATH B MICTaX Ta Ha
I IIPUEMCTBAX 3 YIIUTLHEHOI 3a0yI0BOI0 TEPUTOPIi 200 MPH BEIMKOMY HACHYEHHI
TEpUTOpIi MiJ3EMHAMH 1H)KEHEPHUMU KOMYHIKAIlSIMH, & TaKOK HA TEPUTOPISIX
BEJIMKUX METaJIypriliHUX, MalIMHOOY/IIBHUX Ta IHIIUX MipreMcTB [1].

KabesbHi ciopyau 1 KOHCTPYKIIiT, Ha SIKMX YKJIaJar0ThCsl Kabell, OBUHHI
BHUKOHYBATHCS 3 HETOPIOYUX MaTepiajiB. 3a00pOHSETHCS BUKOHAHHS B KAOCIbHUX
cropyaax Oyab-SKMX THMYACOBHX IIPHCTPOIB, 30epiraHHsl B HAUX MaTepialiB Ta
ycTaTKyBaHHs. TUMYacoBi KaOesl MOBUHHI MPOKIAIATUCS 3 JOTPUMAHHSIM BCIX
BUMOT, 10 TIPE IBJIAIOTHCS 10 KaOeIbHNX MPOKIAIO0K, 3 T03BOJIY €KCILTYaTy0uoi
oprasi3artii.

Y wMictax OpU BEJIHMKIA KUTBKOCTI TPOKITANCHUX KaOeNbHHX JIHIN 1
HASBHOCTI PSAY IHIMIMX MiA3€MHUX KOMYHIKALild pEeKOMEHAYETHCS MPOKIaNaTH
kabedqi B CHeliaibHUX MIA3eMHUX KaOenbHUX crHopynax. IlpoknamgaHus
KaOeNpHUX JiHIM B IUX CHOPYAaxX B IMOPIBHAHHI 3 MPOKJIAIKOI B 3eMJIi Mae
NepeBary; MiJIBUIIYETHCS HAMIWHICT pOOOTH KaOENbHUX JiHIN (BUKIIOYAIOTHCS
MeXaHiuHI TOIIKO/PKEHHS [TPU PI3HUX 3EMIITHUX POOOTAX ), 3HAYHO 301IbIIYEThCS
1X JIOBTOBIYHICTb.

B xomnexTopax, TyHenmsX i KaHamax HEOOXiJHO 3a0e3MeYnTH BiIBEACHHS
TPYHTOBHX 1 3TMBOBUX BOJ, IUIS YOTO IiJUIOTH B HAX NMOBHHHI MaTH YXWI y OiK
BOMO30IpHUKIB a00 37MBOBOi KaHANi3allii, MPH HEOOXITHOCTI BCTAHOBIIOIOTH
BOJIOBIAKAUYIOUMI TIPUCTPiil. Bxomm B KOIEKTOpHW, TYHEN i JIOKA KOIIOISA3iB
HeoOxiHo 3aMukaTh. KabenbHi KOJIeKTOpH Ta TyHel JOBXKHWHOIO TOHa 7 METPiB
ITOBUHHI MaTH HE MEHIIE JABOX BUXOIIB a00 JIOKIB, PO3TAIIOBAHMX MO KiHIIIX
KOJIEKTOpa a00 TYHEIN0, a TaKO)K CHTHAJI3AII0 U BUSBICHHS IMOSBH IUMY 1
3acobn mokexxoraciHus. sl 3MEHIIeHHS 00CATY TOIIKOKEHHS KaOerniB mpHu
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BUHHMKHEHHI MOKEXI1 B KOJIEKTOPaX 1 TYHEJSIX BCTAHOBJIIOIOTH uepe3 KoxHi 150 -
200 MeTpiB, 110 HE 3rOPAIOTH MEPETOPOJIKH.

[Tpu 3nauHil goBxkuHI (OibIe 200 METPIB) KOJIEKTOpA 1 TYHEITIO BiJICTaHb
MIX CYCIIHIMH BUXOZaMHU He IMOBHHHO mnepeBuntyBaty 200 metpiB. B TyHemsx i
KOJIEKTOpaX IOBUHHO OYTH 3arajibHe i PEMOHTHE €JIEKTPOOCBITIICHHS, a TaKOX
npupogHa a0o ITydHa BEHTWIILisA. Bci MeraneBi KOHCTPYKUIl ITOBWHHI
MIOKPHUBATHCS aHTUKOPO31HHUM JaKkoM [2].

o0 3 s00 7
g sy, e SR
ajl

2 91‘“0 o -
, 100
IR 3
=1 gl 8
I g
I_ 550
g - 5 A
"T 2
% 100 '

ol |

il 51Z g s

e~

_L z 00 -

S5a
o &)

Pucynok 1.1 — KaGenbHi kaHamu:
a - Ha TPU-LIiCTh KaOeliB, pO3MIIIeHHX Ha JIHI KaHaIy;
0 - Ha BiCIM 1 JecaTh KabeliB,
B - Ha JBAHAALATH 1 IATHAALSATH KaOemiB.

TakuM 4YWHOM, CBITOBHH 1 BITYM3HSHHHA JOCBiA OymiBHHITBA 1
eKCIUTyaTaIlil TyHEIiB IOKa3aB, IO BEIHKY HEOE3NeKy IS JIIOJeH B TYHEISX
MPEJCTABIAIOTh TMOXEXi. Ha TodaTKy [BOro THCSYONITTS CTalocs Bimpasy
JIeKiTbKa BEITUKHX ITOXKEX 3 JIOJCHKUMH JKEPTBAMH B aBTOIOPOXKHIX TYHEINSIX
€apormu. [Tpu mpoMy HasBHI 32C00H TIPOTUTIOKEKHOTO 3aXHCTY He 3a0e3MedyroTh
HAJIEKHOTO PiBHS OE3TeKH.

Po3BUTOK MOXeX B KaOENPHHUX NPHUMIIIEHHAX 3YMOBIIOETHCS 3HAYHUM
TOPIOYMM HAaBAHTAXXECHHSAM Yy BHIJISII CJIEKTPOI3OJSIMIHHIX MaTepiaiB.

Ioxexi y kaOenpHHX cHopyaax 1 OCOONMBO Yy TYHENsX, SIK MPABHIIO
OyBarOTh CKJaJHI Ta JOBIOTPHBAJ 1 HAHOCATH BENHMKI MaTepiajbHi 30MTKH.
llaciHHA NOXeX y KaOelTbHUX CIIOpPYAax 3HIHCHIOIOTH IMOBITPSHO-MEXaHIYHOIO
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IIHOO CepeHbOI Ta BUCOKOI KPAaTHOCTI, PO3IMIEHOK BOAOK, BOISHOIO HAPOI0,
BYIJIEKHCIIMM Ta30M, IO TONAIOTECS y MPUMIIMICHHS aBTOMAaTHYHUMH
YCTaHOBKAMU TIOXKEKOTACIHHSI, 8 TAKO)K OCHOBHUMH TTOXEKHUMHU aBTOMOOUISIMH
T APO3LTIB, IO MPUOYBAIOTH 110 Miciis moxexi [3].
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ACIMEKTH MOXKEKHOI BE3MEKHA ®OTOEJEKTPHYHNX
MOJY.JIIB

Haszap Conanuk
O.b. HazapoBens, KaHIUIAT TEXHIYHUX HAYK, TOLECHT
JIbBiBCHKHI Aep:KaBHMIl YHIBepcHTeT 0e3MeKH KUTTEAIITbHOCTI

ConsiyHa eHepreTuka HaOmpae Bce OimbmMx oOepTiB B YkpaiHi. Lle 3ymoBieHO
HU3KOIO (DaKTOPiB, 30KpeMa: eKOJIOTIUHICTIO, 3HIDKEHHSIM I1iH Ha (OTOSNIEeKTPIYIHI MOy
Ta mpobieMoro 3ale3nedeHHs enekTpoeHepriero B Jlepxkasi. [lpore, OuthmnicTh He
TIPUAILISAE TOCTATHBOI YBary TOXKEXHiH Oe3reli JaHHX CHCTEM.

Xoua B VKpaiHi TEHICHIIIS MOXEK HA (POTOCTEKTPUYHHUX MOJYIISX HPAKTHIHO HE
3pocTae, aje naHi, OTpUMaHi BiJg [HCTUTYTY AEpKaBHOrO YIPABIiHHS Ta HAYKOBHX
JOCITiIKEHb 3 IIMBUIHOTO 3aXKCTY, BapTi yBaru. TAKUM YHHOM, Ha TepUTOpii YKpaiHu 3a
KpaiiHi J1Ba pokM crajocs 6 NOXeX Ha (oroenekTpuyHux Moxyiasx: 2021 pik —
3akapnarcbka 00i1., 2022 pik — JIbBiBcbka, TepHominbcbka, PiBHeHCbKa Ta Ofecbka 00l
Xo4a maHewi PiIKO 3aropsfoThCs cami MO coli, MoraHa sKicTh poOOTH B MOEJHAHHI 3
HeIOaNiCTIO MOXE CIPUYMHUTU MPOOJIEeMH, sKi B KIHIEBOMY MiACYMKY MPU3BEAYTH N0
MOXKeX Ha Jaxy abo B iHBEpPTOPI.

Kutro4oBi ci10Ba: coHsUHI MaHesi, eleKkTpoOe3neka, moxexHa oesneka.

FIRE SAFETY ASPECTS OF PHOTOELECTRIC MODULES

Nazar Solyanyk
0.B. Nazarovets, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety, Lviv, Ukraine

Solar energy is gaining momentum in Ukraine. This is due to a number of factors,
in particular: environmental friendliness, the reduction of prices for photovoltaic modules
and the problem of providing electricity in the State. However, most do not pay enough
attention to the fire safety of these systems.

Although, in Ukraine, the trend of fires on photovoltaic modules is practically not
increasing, the data obtained from the Institute of Public Administration and Scientific
Research on Civil Protection are worth paying attention to. Thus, in the last two years, there
have been 6 fires at photovoltaic modules on the territory of Ukraine: 2021 - Zakarpattia
region, 2022 - Lviv, Ternopil, Rivne and Odesa regions. Although panels rarely catch fire
on their own, poor workmanship combined with, carelessness can cause problems that
eventually lead to electrical fires on the roof or in the inverter.

Keywords: solar panels, electrical safety, fire safety.

[Moxkexi Ha (QOTOCNEKTPUIHUX CHCTEMAaX YacTO € pe3yITbTaTOM Py
TTIOMIJIOK a00 T03aperyiaMeHTHOI eKcIuTyaTallii. Halgacrimme pu3uk icHye depes
Te, MO MiJ Yac BCTAaHOBJIICHHS He OyJI0 BXKHUTO 3aXOMdiB IMOMO 3amo0iraHHS
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MPOHUKHEHHIO BOJH, 1 TMOXEXa MOYUHAETHCSA, KOJU MPOOJIEMYy HE BUABICHO
3aBYACHO IUIIXOM MOHITOPUHTY YM PErysIpHUX mepeBipok. [lnoma ropinus
MOXKe OyTH 301IbIIICHA, SIKIO JIOMYCKAEThCS HAKOMMUYCHHS JIUCTS a00 3arajbHi
TOYKH HECNPABHOCTI, HATPUKIAJ: 130JATOP HA Jaxy, PO3TANIOBAHUM MOOIU3Y
JIETKO3aHMHCTUX MaTEpialiB. 3 aHATi3y MOXKEXK, IO CTATUCS, BU3HAYHMO OCHOBHI
MPUYMHA BUHUKHEHHS 3aiiMaHHsL.

be3 HameXHMX METOMIB BCTAHOBJCHHS JUIS INATPUMKH 3aXUCTy Bif
MPOHUKHEHHS KOPITYCiB 130J15TOpa, BOJa MOX€E MOTPAIMTH Ta HAKOMUYIYBATHUCS
BCEPEMHI KOPITYCY 130JIATOpa, CIPUIHHSIOUYH KOPO3iro KiieM (puc. la, b), 1y pasi
3aTOIUICHHS 130JISTOPIB, TAKOXK MOXKE TMOIIKOMUTH BHYTPIIIHI KOMIIOHCHTH
i3onsTopa. Konu i3omsrop mpomyckae cTpyM y TakoMy CTaHi, BHIIMH Omip y
MICIISIX, Jie BUHHMKJIA KOPO3isl, CIPHYMHSE BEIUKUI MEPEXiAHUI OMip, KU MOXKE
MIPU3BECTH 10 MOXKexXi. L[bOMY CIPHSIOTh HACTYITHI HEJIOMIKH: HErepMETHYHICTh
CHCTEMH, HA/IMIPHO 3aTATHYTI I'BHHTH, HEBI/IMOBIHE BUKOPUCTAHHS KaOeIbHUX
BBOJIIB T2 HE'€PMETUYHICTh TBUHTIB.

Knemu Ta iHNI 3’€IHAaHHS MOBHHHI OYTH SIKICHO 3aTSATHYTI, 1100 CTPyM
MPOXOAMB HANEKHUM YWMHOM. SIKIIO HalalITyBaHHS KPYTHOTO MOMEHTY He
JIOTPUMYIOThCst a00 3’€HaHHs ocnadieHi, MoxyTh yrBoproBatucs OINP. Tero
MOXE PO3IUIABUTHU IUIACTUK HABKOJIO KaOEJiB 1 BUKIIMKATH TOXKexKy. CIIiJl TAKOXK
3BEPHYTH YBary Ha JIOBXKMHY Ta pO3TalllyBaHHs KaOeniB y Kopmyci, mio0
YHUKHYTH MOXJTUBOCTI 3aIlIEMJICHHS Ta ITOLIKOXKEHHS KaOelliB.

Pucynok 1 — OCHOBHI PUYKMHU BUXOZY 3 JIay €IeKTpoodIaJHaHHS (OTOCNEKTPUYHUX
MOIYIiB

ConsuHI MOmyni HepeBipsIOThCS Ha CTIHKICTh A0 pisHMX yMOB. OmHaK
TIOMIKO/DKEHHST MOZAYJSl MOXKE€ CHPHUYMHUTH BHYTDILIHI TPINIMHH, SIKI BaKKO
mobauntu (puc.lc). MikpoTpilliMHE MOXYTh NPHU3BECTH 0 TapSIUX TOYOK Y
KOMIpIIi, SIKi TIOTIM MOXXYTh MPU3BECTH 0 MOXKEXi. TPIIKMHN 1 MIKpPOTPIIIMHA B
MOJYJi MOXKYTh OyTH BUKJIMKaHI: IPUPOAHIMH (Tpaj, MPUPOIHI JIMXa, TOIIO) Ta
MEXaHIYHUMHU YNHHUKaMH ((yTOONBHUI M S, JIOIH, IO XOIATH IO MOAYIIIO,
TOIIO).
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Benuky noxxexHy HeOe3leKy CTaHOBISTh BUCOKI TEMIICPATYPH, Y SIKHUX
BOHM 3a3BHYail  NpamioroTh. [IpHpomHi  BHCOKI  TeMmepaTypH  MOXKYTb
YCKJIaTHIOBAaTUCsl O0JIa/IHAHHSM, SIKE BHUPOOJISIE TEIIO, KOJIM BOHO PYXAETHCS,
IHBEpPTY€E, NEPETBOPIOE Ta MAHIMYIIOE BHUCOKOBOJBTHOIO EJIEKTPOSHEPTIETO.
OnHi€r0 3 HAHOUTBIIMX TPOOJIEM € MpodiieMa KOPOTKOTO 3aMUKaHHS 1HBEPTOpa,
sIka MO)Ke OYTH BUKJIMKaHa OaraTbMa (haKTOpaMH, 30KpeMa:

® BUCOKi TeMmepaTypd, IO 3 YacoM MOTIPUIYIOTh ENeKTPUYHi
KOMIIOHEHTH;

® BiJICYTHICTh HaJIE)KHOTO OOCITyrOBYBaHHS Ta YIPABITiHHS;

® HEeMpPaBUIbHUIA MOHTAX;

® HesgKicHe 00J1aJHAHHS,

® TIOMaIaHHs B 00JIaTHAHHS JAPiIOHMX TBApHH ab0 KOMax;

® POCJIMHHI 3aJIUIIKH.

[Moxexxna Oe3meka mnpu OyamiBHUNTBI Ta ekciutyartauii  ®PEC,
3a0e3neuyeThesl MPUHHATHMH MPOSKTHUMH PIlIEHHSMH Y CYBOpiil BiIIOBIAHOCTI
no «[IpaBun ynamryBaHHs enekTpoycraHoBok» (nani ITYE) (BumanHs miocre),
JBH A.3.2-2 2009 CCBII «OxopoHa npaiii i mpoMHcIiioBa Oe3reka B Oy/1iBHHIITBI.
OcHoBHI nonokeHHs», 3akoH Ykpainu Bix 02.04.2012 Ne 10294 Kopekc
uuBinbHOro 3axucry Ykpainu, HATIB A.01.001 «IIpaBuna noxexxHoi Oe3rneku B
VYxpaini», HAIIb B.01.034 «IIpaBuna mnoxe:xHOI Oe3nekd B KOMIIAHISX, Ha
MANPUEMCTBAX Ta B OpraHizaiisx eHepreTuaHoi ranysi Ykpainuw», HAIIb 05.028
«IIpOTUTIOXKEKHUI 3aXUCT EHEPreTUYHHUX MIANPUEMCTB, OKpEMHUX OO'€KTIB Ta
eHeproarperatiB. [HCTpyKis 3 npoekTyBaHHs 1 ekcrutyatanii», JJCTY EN IEC
61730-1:2018 (EN IEC 61730-1:2018, IDT; IEC 61730-1:2016, IDT)
«Busnauenns Oesnexku (oroenekrpuuHux MonyniB. Yacruna 1. Bumoru 1o
KOHCTPYKIIi.» Ta IHIIUMHA HOPMATUBHUMH JTOKYMEHTaMH.

Heb6esneunumu ynnaHukaMu Ha PEC € eneMeHTd Ta OOMamHAHHA Mg
BHCOKOIO Hampyrow. OTxke, CYTTEBO HEOOXiTHMM € BHKOHAHHS BHMOT, IO
BPaxOBYIOTb YMOBH OXOpPOHH TIpalli, MOMEPELKEHHS TPaBMaTU3MY, ITOXKEX Ta
BuOyxiB. Jnsi 3a0e3meueHHs TOXKEXKHOI Oe3MeKH MPOeKTOM IMOTPiOHO
nepeadavnTH:

- BUKOPHCTAHHS TEXHIYHO JTOCKOHAJIOro 00J1aHAHHS;

- po3MiteHHs 00IafHaHHSA, IO 3a0e3Iedye HOro BiTbHE 00CITYTOBYyBaHHS,

- YNAIUTYBaHHA HAJiMHHUX 3a3€MIIIOBA4YiB 3 HOPMOBAHOK BEJIMYHHOKO
OTIOpIB;

- MOHTaXXHHUX POOIT 32 TEXHOJOT1YHIMH KapTaMH.

Hespaxarouu Ha Te, IO COHSYHA EIEKTPOCTAHIIIS HEYacTO 3aropseThes,
BCE OJTHO BKITUBO BXKUTH 3aX0/IiB Oe31eKH, 00 3amo0irTe X mommpeHHro, KO
BOHM TpPAIUIIOTBCA. [lepmiiM KpPOKOM € HajJeXHe OOCIyrOBYBaHHS Ta
MOHITOPUHT 00naaHaHHA. HacTyImHUM KPOKOM € peryJsipHe IPOBEACHHS OLiHKA
PHU3UKY ITOXKEXKI Ta BIPOBAIKEHHS OyIb-IKIUX HEOOXITHUX 3MiH UIS 3MEHIIICHHS
PHU3UKY MTOXKEXKI HA COHSIYHIHM €IeKTPOCTaHIII].
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BE3ITPOBIIHI CACTEMU MOKEKHOT CUTHAJIBALITT

Hapuna Kyxapcvka
A.IN. Kymmnip, kKaHIuIaT TEXHIYHUX HAYK, JOICHT
JIbBIBCHKMIT iep/kaBHMIA YHiBepcHTeTy 0e3leKH AKAUTTEAIAIBLHOCTI

3HAYHIM HEIOJIKOM CHCTEM ITOXKEXKHOI CHTHaJi3amlil € BUKOPHCTAHHS IUICH(IB.
BoHM € OCHOBHHM JDKEpEIIoM IIOMIIIKOBHX CIPAIIOBaHb Ta BUXOLY 3 JIAly YCi€l CHCTEMH.
IMonax 70% MOMUJIKOBHX TPUBOT BHUKIIMKAHO HABEJICHUMH 3aBaJaMd B TLICH(pI Bif
CHJIOBHX JpOTIiB 1 kabemiB. Ciifl BiIMITHTH TaKOXX HETATHBHUI BIUTUB OJMCKAaBKA Ha
poboty yciei cucremn. ToMy MepCcreKTHBOIO X 3aMiHM MO)KHA BBa)KaTH BUKOPHCTaHHS
0e3pOTOBHX CHCTEM TIOXKEIKHOI CHTHAITI3alii.

KurouoBi ciioBa: cucrema noxexHoi curHaimizanii, WiFi noke)xHuit crioBinrysayd.

WIRELESS FIRE DETECTION SYSTEMS

Daryna Kuharska
A.P. Kushnir, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

A significant disadvantage of fire detection systems is the use of loops. They are
the main source of false alarms and failure of the entire system. More than 70% of false
alarms are caused by the above interference in the loops from power wires and cables. It
should also be noted the negative impact of lightning on the operation of the entire system.
Therefore, the prospect of their replacement can be considered the use of wireless fire
detection systems.

Keywords: fire detection systems, Wi-Fi fire detector.

OmauM 13 HemomdikiB  cucTteM mokexHoi curHamizamii  (CIIC) e
BUKOpHCTaHHSI utei(iB noxkexnoi curnamizaiii (LTIC), sik ocHOBHOTO ixkeperna
MIOMWJIKOBHX CIIpAIfoBaHb Ta BHUXOAy 3 Jany curHamizamii. Ilomam 70%
moMminkoBux crpamtoBadb CIIC BinOyBaeTbes 3aBISKHM HAaBEICHWM 3aBafaM B
LITIC Bix cuinoBux ApoTiB i kabemiB. Ciig BiAMITUTH TaKOXX HETaTUBHHUN BILIHB
OmuckaBKku Ha pobory yciei cuctemu. [lokexxHUI TpUIMAEHO-KOHTPOIBHUI
mpuiany (ITITKIT) Benukoi iHpOpMAITiitHO €EMHOCTI OXOIUTIOE BENHKY IUIONTY 3
Benmkoro KinbkicTio morux HITIC. Hosruit HITIC MoxxHa pO3TISAATH SIK aHTEHY.
[Ipu momamanHi OmuckaBKU B 00’€kT abo 6ims Hporo, B LIIIC HaBOAWTHCS
3HAYHUNA CTPYM, SKUA MPU3BOAWTH IO BUXOAY 3 Jaay oOmamHaHHA. Tomy
MEPCICKTUBOI0 iX 3aMiHA MOXXHA BBa)KATH BHKOPUCTAHHS OE€3MPOBIIHUX
TEXHOIIOTiH, a came, pagiokaHanpHAX Ta WiFi TexHomoriii [1, 2].

Besmposimni CIIC 3abe3neuyroTs Toi camuii piBeHb 3axucTy, mo i CIIC
3 LIIIC, ame 3 Ti€elo mepeBarolo, 10 BOHW HE MOTPEOYIOTH INPOBITHHUKIB MDK
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noxxexanmu criosinryBauamu (I1C) Ta TITIKII, mix ITTIKII Ta cBiTin0-3ByKOBUMH
OIOBINIyBa4YaMHU, i BiAMOBIAIOTH yciM HeoOXimHuM craHmaptam [3]. Ha puc. 1
mokaszaHo npuctpoi oe3npoiaroi CIIC.

Pucynoxk 1 — Ipucrpoi 6e3nposignoi CIIC

Ho cxnany 6esnpoBinaoi CIIC BXomsaTh Taki >k caMi HPHCTPOI, 1O i B
nposigny CIIC. OcHoBHa BinMiHHICTh Mixk Oe3npoBinHoro CIIC Ta mpoBigHONO
CIIC nonsirae B Tomy, 110 st iepenadi indopmaii Bin [1C no IIKII, a Takox Bix
MIIKIT no cBiTno-3BykoBHX omnoBiityBadiB He norpioHo ITIC Ta npoBiaHMKIB.
HaromicTh BOHM BUKOPUCTOBYIOTH pajiocurnany abo WiFi mis 3B's3Ky 3 maHesmo
kepyBanHst (ITITKIT). He3Baxkatoun Ha Te, mo 6e3mnposiaui [IC nopoxui, iXx MoxHa
BcraHoBuTH mifkimounT 1o [ITTKII 3HaqHo mBHLIe, HiXK MPOBIIHI CHCTEMH, a
OT)KE 3JIEIIECBIIOETHCS MPOBEICHHS MOHTXHHX POOIT 1 HE TOTPIOHO KyIyBaTé
LIIIC, xabemi Ta 1o#aTKOBI OJOKH *KUBIEHHS 1pu BrkopuctanHi gosrux LITIC. B
aapecuux CIIC koxuuit [1IC Mae cBOTO BIacHy aapecy, mod MoXKHa OyIi0 BUSHAYUTH
Micrie BuHMKHEHHA noxexi. Lli Oesmpopimai CIIC igeambHO MiAXOOATH LIS
KOMEpPLIHHUX TPHUMIIIEHb, TPOMUCIOBUX O0'€KTIB, ICTOPUYHHUX OyIiBemNb, KL,
My3eiB, TOTEiB, 3aMKiB TOIIIO.

BesmpoBimHi mpUCTpOi MarOTh BIACHE HKEPEIO CIEKTPOKUBICHHSI —
Oarapei, akymymsitopu. [lopiBHsSHO 13 crapumu B3ipisimu OesnpoBiganx CIIC,
CyJacHi MAalOTh BEIIMKY CHEPTOEMHICTh. BHKOPHUCTOBYIHOUM HOBiI pO3poOIEeHI
€IIEMEHTH JKUBJICHHS, BUPOOHUKH TapaHTYIOTh aBTOHOMHY podoty I1C Tepminom
1o 10 pokis. Lle mimkom 3amoBonpHse Bumoru 3rigao JCTY EN 54-25:2010 [3].
Kpim Toro, BuTpaTH Ha €IeMEHTH KUBJICHHS HECYTTEBI, B MOPIBHAHHI 3 TOBHUM
BunpoOyBanusaM Ta ormsmom IHIIC ta kaGemiB, sIKi He TLNBKK AOpoOri, ane i
HE3py4HI B MOHTaXI.

OcHOBHI  OCOONMMBOCTI ~ OS3MPOBIMHUKOBUX  paTiOKAHAIBHUX — aIpPECHO-
ananoropux CIIC: cucrema mpaioe Ha JECATKaX pPagiOKaHATIB B JIEKUIBKOX
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JliarasoHax; TpWIagd PagiOCHCTEMU NpPAIOIOTh B JHATOrOBOMY PEeXHMI; Yy pasi
BUHHUKHEHHS 3aBaJI BiIOyBa€ThCs TIEpeXijl Ha pe3epBHI palioKaHaJN 3 3aCTOCYBaHHAM
CHCIAEHUX AITOPUTMIB. BOHM He JMINEe HAMIMHO 3axWINCHI BiJ 3aBai, aje i
3a0e3MevyIoTh OUIBIITY Ha (iiHICTh POOOTH, HIJK IIPOBITHUKOBI CHCTEMH.

Hunst peamizanii 0e3npoiganx WiFi CIIC HeoOXinHO BHpIlyBaTH P
3amad. Takux sK: JOCTYH [0 KaHaly, MaplIpyTH, €MHICTh Mepexi,
eHeproeeKTUBHICTh, arperaiis JaHUX ToIno. KaHamu 3B’S3Ky MOBHHHI OYyTH
HAJIMHUAMY, 00 iHII CHCTEMH Ta TEXHOJIOTII, sKi BUKOPHCTOBYIOTH WiFi, He
BTpyuasucs B podory CIIC. BupoOHHKH MOBHHHI TapaHTyBaTH CTIHKY 110 3aBaj
Ta BiJIMOBH TEXHOJIOTi0, sika rapanTye, 1o [IC He 3MoXe BTPATUTH CBill HIIAX
nepenadi. KpiM Toro, moBuHeH OyTH MOCTIHHWIT MOHITOpHHI iHTepdeiicy Ta
anpTepHaTBHOrO Mapuipyty. Taki [IC moBuHHI MaTh ImporpamMHi TEXHOJIOTIT Ta
MEXaHiYHi TPHUCTPOi, SIKi JO3BOJSIIOTH BIJICHIAKOBYBAaTH HECAHKI[IOHOBAaHHUH
JOCTYTI J10 iX poOOTH.

WiFi IIC moxyrs Oyt wactunoro Oesnposimnoi WiFi CIIC a6o
npaitoBati HezanexHo. WiFi CIIC OynyroTbes 3a [BOMa BapiaHTaMu pOOOTH.
[Mepummii Bapiant, WiFi TIC nepenae morodHi 3Ha4eHHs KOHTPOJIbOBaHUX
napamerpiB cepeoBuia (03Hak moxexi) Ha WiFi nanens kepyBanHs. Tam BoHU
00pOOIISIOTHCS 3TIHO 3 33JIaHMM alrOPUTMOM B pealibHOMY 4aci i yxe WiFi
naHenb kepyBaHHs Qopmye curHan “Tloxexa”, “HecmpaBHicts” ToMIO.
besmpoBimna WiFi naHens kepyBaHHS Mae BEJIHMKI MOXIMBOCTI OO
HAKOIHUYEHHs 1 00poOKkHu iHpOpMallii, MPaKTHYHO, SK MEPCOHATBHUI KOMIT'IOTEP.
Bona moxe ananizyBatu indopmaiito Bij aexinbkox [1C, siki po3aMinieHHi B OfiHi#
30HI 1 HA OCHOBI JIaHO1 iH(OpMaIii poOUTH BiAMOBIHI BUCHOBKH.

Hpyruii Bapiant, WiFi [IC He nume BUMIpIOE TOTOYHI 3HAYECHHS
KOHTpPOJILOBAaHHX MapaMeTPiB CEPEIOBHIIA B peajbHOMY 4aci, ajie i 30epirae ix,
00po0JIIsiE 3TiTHO 3a/IaHOTO AJTOPUTMY 1 YK€ Mepellac CUTHAI MO MOXKEXKY Ha
WiFi nanens kepyBaHHs ab0 MOOUTBHI MPHUCTPOI, sIKI 3JIHCHIOIOTH KepyBaHHS
THIIMMH CHCTEMa IIPOTHIIOKEKHOro 3axucty. Lle jmae 3Mory 3Ha4HO COPOCTUTH
CTPYKTYPY aITOPHTMY poOOTH caMoi IaHe KepyBaHHS Ta CHCTEMH B IIOMY, i
301TIBIINTH KUBYUICT Ii€1 CHCTEMH.

Ilepesarm WiFi CIIC: CIIC na ocnoBi WiFi BHKOpHCTOBYE iCHYIOUY
apxitektrypy WiFi abo cremiansny iH(pactpykrypy WiFi mis crBopeHHS
6esmeunoi poboru CIIC; xoxen mpuctpii CIIC wMae yHIKaTbHIM
inmeHTHdiKaTOpOM IS TiAKIodaeThes 1o mepexi WiFi; PIN-kog Bka3ye TodHe
Miclle BHHHKHEHHS IIOXKEeXi ab0 HECHpaBHOCTI; SKIMIO Oyab-fiKa YacTHHA
CHCTEMHOI MepeXi BUXOAUTS 3 JIAJTy, TO MOKHA HETaiiHO BU3HAYUTH MPOOIeMy 3a
JOTIOMOTOI0  BiJIOBITHUX MOXYIiB MOHITOpHHTY Mepexi 1 Taki [IC
BiJOOpa)KArOTHCSl Ha IaHeNl KepyBaHHS; ‘“‘MEPTBI 30HM~  MOXXHA OXOIHTH 32
JIOTIOMOT'OF0  JIONAaTKOBHX MEPEKEBUX MapLIPYTU3aTOpiB; 3a JONOMOTOI0
MapIlIpyTH3aTopiB MoxkHa po3mmpuTu Mepexy CIIC Tormo.
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Yci Buie mepepaxoBaHi IepeBary Ta HassBHICTh HOPMATHUBHOI JJOKYMEHTAITI |
TIPU3BENH 10 3pOCTaHHsI KUTBKOCTI BUKOpHcTaHHs 6e3nposiganx CIIC.
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BUBYXOINIOXEXOHEBE3IEKA ITPUMIIIEHDb 3 KNCHEBUMHA
YCTAHOBKAMM TA AITAPATAMHA

Ceimnana bazpii
H.O. ®epenu, kaHauaT TEXHIYHUX HAYK, JOIEHT
JIbBIBCBHKMIT IepskaBHMIA yHiBepcHTeTy 0e3NeKH KU TTENIAIBHOCTI

[lpuBeneno aHami3 BHOYXONOXKEKOHEOE3NMEKH MPUMIIIEHh 3 KHCHEBHMH
YCTAQHOBKaMHU Ta amapaTaMd. Po3paxyHKOBO IiITBEPDKEHO, IO NPUMILIEHHS, Y SIKUX
3HAXOMUTBCS KHUCEHb, CNiJ BIIHOCHTH 1O Kareropii A — BHOYXOIOXeXKOHeOe3NeUHa.
OcCKinbky, BHOYXH BHMHUKAIOTh IPH B3a€MOAIl KHCHIO 3 BYIJICBOIHAMH, TO IUISA
PO3paxyHKiB MPUHMAEMO IUTOMY TEILUIOTY 3rOPAHHS METaHy — K BEJIUYHMHY SHeprii, o
BUIIJIETHCS M Yac B3a€EMOJIii BUIe3a3HAYCHUX PEIOBHH.

KurouoBi ci10Ba: kareropis, KceHb, BUOYXONOXKeKOHeOe3MeKa, THCK BUOYXY, aBapisl.

EXPLOSION AND FIRE SAFETY OF PREMISES WITH OXYGEN
INSTALLATIONS AND APPARATUS

Svitlana Bagrii
N.O. Ferents, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

An analysis of the explosion and fire hazard of premises with oxygen installations
and devices is given. Calculations have confirmed that rooms containing oxygen should be
assigned to category A - fire-explosive. Since explosions occur during the interaction of
oxygen with hydrocarbons, for calculations we take the specific heat of combustion of
methane as the amount of energy released during the interaction of the above-mentioned
substances.

Keywords: category, oxygen, explosion and fire hazard, explosion pressure, accident.

Ha minnpuemcTBax NpuMIIIEHHS, 116 3HAXOIITHCS allapaTé Ta YCTAHOBKH
3 KHCHEM BiTHOCATH 10 Kateropii [| — 3HmKkeHOnOkexoHebe3neuna. OnHak, Ha
JAHWUH Yac HarpoOMaKEeHO BETMKHUN MIPAKTUIHUH TOCBI] IIOI0 BUITAIKIB 3aTOPSIHb
1 BUOYXiB KHCHEBHX YCTaHOBOK, OAJIOHIB Ta amapaTiB 3 KUCHEM.

Meroro poboTn € aHami3 BHOYXOMOXKEKHOI HEOE3MEeKH YCTAHOBOK Ta
amapaTiB 3 KHCHEM JJIs1 BU3HAYCHHS KaTeropii MpUMIIIeHb i 30BHIIIHIX yCTAHOBOK
32 BHOYXOIIOXKEKHOIO HEOE3MEKOI0.

Tak SIK KHCEHb € HErOpIOYMM Ta30M, TO NPUMIIIEHHS y SKHX BiH
3HAXOIUTHCS (30epiraeThcs, MepepoONIIE€THCS, TPAHCIIOPTYETHCS) BITHOCATH IO
kareropii [l (3HIKEHONOXXeKOHeOe3euHa), a 30BHIIIHI YCTAHOBKH 3 KHCHEM —
1o kateropii I, [1].
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Kucens € Heroproumii ra3, ofHaK Ie — CHJIBHUM OKHCHHK. ['oproui rasm,
JIETKO3aWMHCTI Ta TOPIOYi PiAMHM, 30KpeMa, Maciia, YTBOPIOIOTh 3 KHCHEM
BuOyxoHeOe3neuni cymimn. [lopucti roproyi pedoBHHH (IepeBHHA, BYTLILIA,
acdaJbT TOIIO), IPOCOUCHI PiKMM KUCHEM, 32 HASBHOCTI JDKEpeIia 3analtoBaHHsI
YU MU yapi 3ropsoTh 3 BUOyxoM. Jlpetich XMapH 3 ITiABUIIEHUM BMIiCTOM KHCHIO
MOXE NPU3BECTH [0 3aliMaHHS CIOpYH, MarepialliB, 1O TEPMIYHHUX TpaBM
TIepCOHATY Ha BEJIMKIH BiZICTaHi B/l TOYAaTKOBOT'O MiCIsl BUKUILY.

I3 ananizy aBapii, siKi HOB'sI3aHi 3 BUKOPUCTAaHHSIM 00JIaIHAHHSI, B IKOMY
TPaHCIIOPTYEThCS, 30epiractbcst abo IUPKYMIOE KHCEHb (piOKMH YU
ra3ornoAiOHuil), BUTIUBAE HACTYITHE:

1.TIpu koOHTakTi MaTepialiB 3 pIOJKAM KHCHEM YTBOPIOIOTHCS
HAJ3BUYAHHO HeOe3MeuHi BUOYXOBI CHCTEMH. JSIKIO OpraHiyHi MPOIYKTH
IPOCOYYIOTBCSl PIJAKMM KHCHEM, TO YTBOPIOIOThCS CHUCTEMH, sIKI 32 CBOIMH
XapaKTePUCTUKAMH 1HKOJIM HaBiTh MAIOTh MEPEBary y MOPiBHSAHHI 3 BUOYXOBUMHU
pEYOBUHAMMU.

2. B atmocdepi 3 BMicTOM razononiOHoro KucHio Oinbiie 3a 21% 3pocrae
NoXe)XHa HeOesneka pedoBMH 1 matepianmiB. Matepianu, siki BBakayiucs 3a
HOPMAaJBbHHUX YMOB MaJOTOPIOYMMH, CHIIBHO TOPSTH NMPH HAIJIMIIKY KUCHIO. Y
TaKUX YMOBax 3aiiMaHHS MOXYTb CIPHYMHHUTH TakKi MaJONOTYXHI JuKepena
3aliMaHHs K icKpu yaapy i Tepts. [linBuiieHuii BMicT KucHIO B atMocdepi i
BHCOKa TeMIepaTypa MOXe 3yMOBHUTH camMO3aiiMaHHs OpraHiyHMX MaTepialiB i
TIPY BIICYTHOCTI JDKEPEI 3aIialtoBaHHs.

3. IBuaKicTh TOpiHHS 30UIBIIYETHCS TPSMO MPOMOPIIHHO KOHIEHTpAIIi]
kucHio. TobOro, mpu tucky kuchio 0,1 Mlla mBuakicth TopiHHs Oyne B 5 pa3
BUIIIA, HIXK IPU HOPMaJIBHOMY THUCKY KUCHIO. 11 Oinblie mprcKopIoeThCs Tpoliec
TOPIHHS, SKIIIO TUCK KUCHIO OUTBIINIA BiJl aTMOC(HEPHOT0, a TAKOXK ITPH I IBUILCHI i
TemrepaTypi. Y pasi HaUIMIIKY KUCHIO YCKIIAHIOETHCS TACIHHSI.

AHaji3 aBapiii 3 KHCHEM BKa3ye Ha HEOOXiAHICTE BiTHECEHHS IPUMIILEHD,
JI¢ 3HAXOOAThCS amapaTd Ta YCTAHOBKM 3 KHCHeM 3 Kareropii M —
3HIDKCHOTIOKeKOoHeOe3mevHa 10 KaTeropii A — BHOyXonoxe:koHeOe3meaHa.

Y OCHOBY YHMHHOI METOIOWKH KaTeTOPYBaHHS MPHUMIIIEHb, OYIMHKIB Ta
30BHIMIHIX YCTAHOBOK 32 BHOYXOMOKEKHOIO 1 TOXKEKHOIO HEOE3EKOI0 MPHHHSATO
psn npuHImmiB [1], 30kpemMa, MpUHMaEThC HAMOLIBIT HECTIPUATINBHINA BapiaHT
aBapii abo mepiox HOpMaIbHOTO (YHKIIOHYBAaHHA TEXHOJIOTIYHOI CUCTEMH 1 1i
ememenTiB. OnHaK, TpH BU3HAYCHHI KaTeropii TpPHMIOIEHh 1 3O0BHIMIHIX
YCTaHOBOK, JI¢ 3HAXOJUTHCS KICEHB, PO3TIIIIAIOTE Oe3aBapiiHUi pexiM poOOTH,
a OCKUIbKH, KHCEHb € HETOPIOYHMM Ta3oM, TO TaKi MPHUMIMICHHS 1 30BHIITHI
YCTaHOBKH BiTHOCATH JI0 Kateropii [ — 3HIKeHOOXKe:KOHeOe3 ey Ha.

Jnst yrBOpeHHsI BHOYXOHEOE3IETHOI CyMIllli 3 KHCHEM JI0CTaTHBO HEBENKOL
KUTBKOCTI BYTJICBOHIB. TakuM YWHOM, HAWOLIbIIA HeOe3MeKa — BUKH] KHCHIO TIPH
TIOpYIIEHHI TepMETHIHOCTI OaJIOHIB Y1 amapariB, YTBOPEHHs BUOyXOHEOe3eaHOL
CyMIIIl KUCHIO 3 BYIJIEBOAHSIMHU Ta ii BUOYX.
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Y po0oti poBeneHO po3paxyHOK KaTeropii MpUMIIIEHHS, ¢ 3HAXOIUThHCS
pe3epByap 3 KUCHeM (Maca KHUCHIO, TII0 Oepe yJacThb B aBapii — 2 T). Bxomsau 3 Toro,
IO CyMilll KHCHIO 3 OpPraHiYHUMHU PEYOBMHAMHU XapaKTEPU3YIOTHCS BEIIMKOIO
€Hepriero BHOYXY, TO Ul PO3paxyHKIB OepeMO IMHUTOMY TEIUIOTY 3TrOpsiHHS (3a
MeraHoM) — 50125 x/Dx/kr. 3a pe3ynbraTamu po3paxyHKIB y IPHUMIILCHHSX, Je
3HAXOAWTHCS KHCCHb, HAIMINKOBUHA THCK BHOyXxy A P>SkIl. Tobrto, Taki
TIPUMILIEHHS CITiJ] BIIHOCHTH 10 KaTeropii A.

TakuM YMHOM, OCHOBHa HeOe3leKka PpO3BHTKY aBapii Ha KHCHEBHX
YCTAaHOBKAax 3YMOBJIEHA BHUTIKaHHSAM pIJIKOTO KHCHIO, HOro KOHTaKkTi 3
OpraHiYHUMHU PEYOBHMHAMH 1 YTBOPEHHSM BHOYXOHeOe3NmeuHHX CyMmilei 3
KHCHEM B piIkoMy abo ra3onofiOHOMY CTaHi, 0 B MOAAIBIIOMY MOXE CTaTh
MIPUYMHOIO TOTYXXHHUX BUOYXIB.

Po3paxyHKOBO MiATBEP/XKEHO, IO NPUMILIEHHS, Y SKHX 3HAXOOHUTHCS
KUCEHb, CJiJ] BITHOCUTH 0 KaTeropii A — BHOyXonoexoHeOe3nedHa. OCKiIbKY,
BUOYXHM BUHMKAIOTh NPU B3a€EMOJIii KUCHIO 3 BYIJICBOIHSMH, TO JJIsl PO3PaxXyHKIB
NpUIMaEMO ITUTOMY TEIUIOTY 3ropanHs Metany (H:=50125 kJ[x/kr) — sik BeIM4nHy
€HEepTil, 1110 BUAUIAETRCS i1 Yac B3aEMOIiT BUIIE3a3HAYCHHX PCUOBHH.
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BU3HAYEHHSA BUBYXOHEBE3IIEUHUX I'PYII TOPIOUYHUX I'A3IB 1
ITAPIB TA TEMIIEPATYPHUX KJIACIB 3A MIZKHAPOJHUMU
CTAHJAPTAMMU

Bonooumup Ilkoponao
H.O. ®epenn, kaHIuIaT TEXHIYHAX HAYK, JOLEHT
JIbBIBCHKMIT IepskaBHMIA yHiBepcHTeTy 0e3NeKH KUTTENIAIBHOCTI

INoxa3zaHo, sIK 3[iHCHIOETHCS BU3HAUEHHS BUOYXOHEOE3IEIHHX TPYI TOPIOYHX Ta3iB
3a MIDKHAPOIHUMU CTaHAAPTaMH, PHUBEICHO Kiacudikallito Ha TeMIepaTypHi KIacH 3riJiHO
IEC 60079-4. Apnanramisi Hal[iOHATBHUX HOPMAaTHBHHX JIOKYMEHTIB 1O MiKHapOIHUX
CTaHapTIB 1ACTh MOXKIIMBICTD YOE3[IEUUTH TEXHOJIOTIYHI MPOLIECH BUPOOHHIITB.

KarouoBi cioBa:  BHOyXONOXe)KOHeOE3MEeUHI IPYNH, TEMIEPaTypHi — KiIacH,
BHOYXOHeOe3MeyHa MyIoBa arMocgepa.

DETERMINATION OF EXPLOSIVE GROUPS OF COMBUSTIBLE
GASES AND VAPORS AND TEMPERATURE CLASSES ACCORDING
TO INTERNATIONAL STANDARDS

Volodymyr Shkoropad
N.O. Ferents, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

It is shown how explosive groups of combustible gases are determined according
to international standards, the classification into temperature classes according to IEC
60079-4 is given. Adaptation of national normative documents to international standards
will make it possible to secure the technological processes of production.

Keywords: fire-explosive groups, temperature classes, explosive dust atmosphere.

Ha cydacHOMy erami akTyaldpbHOIO € aJamnTaimis HaIllOHAJIBHUX
HOPMATHBHUX TOKYMEHTIB IO MIXKHAPOAHUX cTaHAApTiB. B Ykpaini BU3HaUeHH:
BHOYXOMOXEKOHEOE3MEeKH MPUMIIIEHb, OyIMHKIB Ta 30BHINIHIX YCTaHOBOK
3MIACHIOETHCS 3TigHO 3 [1] 3a/MeXHO Bil HAUIAIIIKOBOTO THCKY BHOYXY B pasi
3aiiMaHHs ra30-, Mapo-, MIAIOMOBITPSHUX CYMIIIeH.

3a MKHApOTHUMH CTaHIAPTAMH BI3HAUCHHS BHOYXOHEOE3NEUHHX TPYI
3MIACHIOETHCS IS Pi3HUX CEPEOBHUII — ra3y Ta HmapH 3riaHo [2] , ATy — 3TiIHO
[3]. T'a3m i mapu xmacudikyroTs Ha Tpynu BuOyxoHebesmeunocri: IIA, 1IB, TIC.
Kpurepismu knacudikariii € « HaHBUIINI eKCIIEpUMEHTATBHAN Jiarma3oH Oe3nexn
(MESG)» 1 «wnaiimenmmii crpym 3amamoBanHs (MIC)». MESG i1 MIC
BH3HAYAIOTHCS JUISI PI3HOMAHITHHUX Ta3iB 1 MapiB BiAMIOBIMHO IO BCTAHOBICHHUX
TIPaBUJI BUITPOOYBaHb.
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HaiiBumum exkcriepuMEHTaNbHUM  Jiara3oHoOM Oe3NeKd €  I[IHpHHA
koHTeiHepa (IEC 60 079 - 1A), 3 perynbpoBaHOIO TOBXHHOIO HUIIXY 25 MM, 1€
BHYTPIIIHE TOPiHHA BUOYXOHEOE3MEUHOI CyMillli HE TOIIHPIOETHCSL.

HaiimeHmuii cTpym 3anmantoBaHHS MOB’SI3aHUI 3 HAalMEHIIMM CTPyMOM
3aMaJllOBaHHS METaHy, SIKHMA BHUKOPUCTOBYEThCs B jabopatopii (IEC 60 079-3).
3unayennst MESG i MIC nyist pizHuxX rpyn BUOyxoHeOe3eKH HaBeeHi y Taommii 1.

Taonuus 1
3uavyenHs MESG i MIC mnst pisHux rpyn BUOyXOHEOE3IEYHOCTI
I'pynu HaiiBuina excrniepuMmeHnTanbHa Oe3nexa Minivamimii oedinient ctpymy
BUGYXY nianason (MESG) SAMATOBAHHA
(MIC) nopiBHSIHO 3 METAHOM
11A >0,9 Mmm >0,8 MM
11B Bix 0,5 mm 710 0,9 MM Bin 0,45 MM 110 0,8 MM
11C <0,5 Mmm <0,45 MM

Mi>KHapo/HI CTaHIAPTH BBOASATH MO TOPIOUMX ra3iB Ta MapiB 3aJIeKHO
BiJl Temmeparypu 3aliMaHHS Ha «TemrepaTypHi kinacw» [4]. Temmneparypa
3aliMaHHsI TOPIOYOro ra3y abo piiMHU € HAMHIKYOK TeMIIepaTyporo neperpitol
TIOBEPXHI, JIe 3alaTI0€ThCsl CYMIIIl Ia30MOBITPsSIHA YK MApONOBITpsiHa cyminr. Ls
TeMIlepaTypa BH3HAYa€Thesl 3a JOMOMOIOI0 CTaHIAPTHOTO BHIPOOYBAJIBLHOTO
obnaananns (IEC 60 079-4) i mokasye HaliHWKYY TeMIepaTypy, 3a siKol rapsiya
MOBEPXHA MOXKE 3alaJIUTH BIANOBIOHE BHOYXOHEOE3IEeYHEe CepeqOBHIIC.
HaiiBuima Temmneparypa TIOBEpXHI MPHCTPOIO 3aBXIU Oyle HWKYOK 3a
TEeMIIepaTypy 3aliMaHHsI CYMIIll ra30maponoBiTpsHoi cymimi. Kinacudikaris Ha
TemrepaTypHi kinacu BianosigHo 10 IEC 60079-4 HaBeneHi y Tabmwmii 2.

Tabnauus 2
Temperature HaiiBuma remneparypa | Temmneparypa cnanaxy Temperature class
class IEC/ MOBEPXHI JIErKO3aiMHUCTHX NEC 500-3 CEC 18-
EN NEC 505-10 o0JiaTHaHHS MarepiaJiB 052
T1 450 >450 T1
300 >300<450 T2
280 >280<300 T2A
T2 260 >260<280 T2B
230 >230<260 T2C
215 >215<230 T2D
200 >200<300 T3
T3 180 >180<200 T3A
165 >165<180 T3B
160 >160<165 T3C
T4 135 >135<200 T4
120 >120<135 T4A
T5 100 >100<135 T5
T6 85 >100<100 T6
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TakuM 4nHOM, ajanTallist HalioOHAJIFHUX HOPMAaTHBHUX JIOKYMEHTIB JI0
MDKHapOJHUX CTaHIAPTIB JACTh MOKJIMBICTD YOE3MEUUTH TEXHOJIOT1YHI
TIPOLIECH BUPOOHHUIITB.
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BU3HAYEHHA I'PYIIM 'OPIOYOCTI AEPEBUHHOCTPY X XKKOBHUX
MATEPIAJIIB

Ceimnana bazpii
O.L JlaBpeHIOK, KaHIUIAT TEXHIYHUX HAYK, JOLEHT
JIbBiBCHKHI Aep:KaBHMI YHIBepcHTeT 0e3MeKH KUTTEAIATBHOCTI

B po06oti 1ociKeHO MepCIeKTHBHICTh BHKOPUCTAHHS SITOKCiaMiHHAX KOMITO3HITIH,
momudikoBanmx  kynpyMm(Il) rekcadmyocwmimikaroMm, SK K€l U OTPHMAaHHS
JIEPEeBUHHOCTPY)KKOBHX MarepiaiiB. Pe3ynbrary BU3HaUSHHs TOKa3HUKIB I'PYITH TOPIOYOCTI
MoKa3aly, M0 JEpeBHHHOCTPY)KKOBI — Marepianyd OTpHMaHI 3  BHKOPHUCTaHHIM
HEeMOIM(]IKOBaHOI €MOKCIaMiHHOI KOMITO3HIi HaJIeXaTh 10 FTOPIOYUX MaTepialliB ceperHbol
3aiimucrocti. Beenenns B xommosuuito antunipery kynpyMm(Il) rekcadmyopcumikary nae
3MOT'y OTPHUMAaTH BaKKOTOPIOYHIT IepEeBUHHOCTPY)KKOBHI MaTepiai.

Kirouosi ciioBa: noxexHa Oesnexa, rpyna roproyocTi, 1epeBUHHOCTPYKKOBHI
MatepiaJl, eroKciaMiHHa KOMITO3HILISI, aHTHITipeH.

COMBUSTIBILITY GROUP DETERMINATION OF WOOD-SAWDUST
MATERIALS

Svitlana Bagriy
O.L. Lavrenyuk, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

The paper examines the prospects of using epoxy-amine composites modified with
copper(Il) hexafluorosilicate as an adhesive for obtaining wood-sawdust materials. The
results of determination of indices of the combustibility group showed that wood-sawdust
materials obtained using unmodified epoxy-amine composite belong to combustible
materials with moderatory flammability. The introduction of copper(Il) hexafluorosilicate
(flame retardant) into the epoxy-amine composite makes it possible to obtain hard-
combustible wood-sawdust materials.

Keywords: fire safety, combustibility group, wood-sawdust material, epoxy-amine
composite, flame retardant.

B ocranHi mecaTWIiTTS B YKpaiHi CIOCTEPIra€ThCs CTPIMKE 3pOCTAaHHS
BUPOOHUIITBA JCPEBUHHOCTPY)KKOBHX MatepiaiiB. Lle mae 3Mory KOMITIEKCHO
BHKOPHCTOBYBATH ICPCBHHHY CHPOBHHY, IEPEPOOIATH BIAXOOM ICPEBUHH YN
JCPEBUHY HHU3BKOI'O COPTY, IO € 3aOPyKOK €()EeKTHBHOrO Ta PalliOHaIbHOTO
pecypcozbeperkeHHss.  OCHOBHHMH  IlepeBaraMu  JIEPEBHHHOCTPYKKOBUX
MarepialiB € MeXaHiyHa MiIHICTh, BOJIOTOCTIMKICTh Ta BiJJHOCHO HEBHCOKA
BaprTicTh. [IOpIBHAHO 3 JECPEBHHOIO JICPEBHHHOCTPY)KKOBI MaTepiaiau JieTmie
MiTAI0TECS MeXaHi9Hid 0o0poOIli, MEHII YyDIWBI A0 3MiH TeMIepaTypud Ta
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BOJIOTOCTi, MCHIIIC CXWITBHI JI0 YPa)KCHHsI TUTICHIBUME TPHOKAMH, MAIOTh BHIILY
TEIUIO- Ta 3BYKOI3OJIAIIMHY 3aTHICTh. TOMY JIEPECBHHHOCTPYXKOBI MaTepialii
IIMPOKO BUKOPHCTOBYIOTHCSI Y OYIIBENBHIN Trayly3i Ta BUTOTOBJICHHI MEOJIB.
OnHak Taxi MaTepiany € HaJI3BUYaifHO TOPIOYNMH, IO JIOBOJIi YacTO € IIPHIHHOI0
BHHHUKHEHHS MacIITaOHUX TIOKEX.

OnmHUM i3 TIEpCIIEKTHBHUX CIIOCOOIB 3HIDKEHHS IOXKEKHOT HeOe3NeKu
JICPEeBUHHOCTPY)KKOBHX ~MaTepiayiB € 3HIKEHHS TOpIOYOCTi CMOJ, SIKi
BHUKOPHCTOBYIOTh JUIsl CKJICIOBAHHSI YaCTHHOK JIEPEBHUHH. 3 METOH BUPILICHHS
LBOr0 MUTAaHHS OyJ0 pO3pOOJEHO HOBY €MOKCiaMiHHYy KOMIIO3MLIIO 3
nonaBaHHsAM sk aHTunipeny kynpym(Il) rexcadayopcunikary. Bubip Takoro
AHTUITIPEHY 3yMOBJIEHWH, HacaMmImepesa, HOro JOCTYIHICTIO, HETOKCUYHICTIO,
BIJICYTHICTIO O30HOpPYHHIBHOI Aii Ta HEBHCOKOK BapricTio. OKpiM TOro, siK
HIOKa3aJM pe3yabTaTu JOCTIDKEeHb [1], M 9ac CTpyKTypyBaHHS €MOKCiaMiHHOI
xomnosuwii  kynpym(Il) rekcadumyopcunikar BOYIOBYETBCS B HOJIMEpHY
MAaTPHIIIO, 110 TO3HAYAETHCS Ha CYTTEBOMY IiJIBHIIIEHHI TEPMOOKUCHOI CTIHKOCTI
[2], TemmepaTyp 3alimMaHHS i camo3aliMaHHs, 3HIKEHHI roprodocTti [3, 4] Ta
JMMOYTBOPIOBAJILHOT ~ 37aTHOCTI  MaTepialiB Ha OCHOBI  eMOKCiaMiHHUX
kommo3uwiii. Ockinbku kynpyM(Il) rexcaduyopcunikar mnposiBiisie cebe sk
XIMIYHO aKTUBHMUH aHTHIIIPEH, TO, OYEBUIIHO, BIH HE YMHUTHME HEraTHBHOTO
BIUIMBY Ha EKCILTyaTalliiiHi BIIACTUBOCTI MaTepiaiB.

Bigrak B po0ori 3rijiHO 3 MeToaukoro BijoopaxeHoto B JICTY 8829:2019
Oyll0 eKCHePUMEHTaJIbHO BH3HAYEHO Ta IPOBEACHO TMOPIBHSUIBHY OLIHKY
MOKa3HUKIB TPYIMH TOPIOYOCTI 3pa3KiB JIEPEBUHHOCTPY)KKOBHX —MarepialiB
BUTOTOBJICHMX 3 BUKOPHCTAHHSIM HEMOMU(DIKOBAaHOI Ta  KyIpyMBMiCHOI
€MOKCiaMiHHMX KoMMNO3ulliid. KOMIIOHEHTHUI CKIIa[ KOMIO3MILH /ISl OTpUMaHHS
JICPEBUHHOTPYKKOBHX MaTepialiB HaBeleHuH B Tao. 1.

Ta6auus 1
Cxiaz KOMIO3UINH U1 OTpUMaHHS IePEBUHHOCTPYKKOBHX TUTUT
BMicT KOMITOHEHTIB B KOMITO3HIIi1, Mac. 4.
KoMnoneHTH KOMIO3HLIT . . MoikoBaHa
BHUXiZHa KOMITO3HIIis KOMITO3HIS
E-20 100 100
pepa 12 12
CuSiFs 0 66
COCHOBA CTPYXKKa 20 20

AHauti3 pe3ynbTaTiB eKCIIEpUMEHTAIBHOTO BU3HAYCHHSI TOKAa3HHUKIB TPYIH
roprovocTi (Tabi. 2) CBIAYMTH MPO Te, 110 MAKCUMAaJIbHUI TPHUPICT TEMIEepaTypu
JUTS 3pa3ka AEPEBUHHOCTPYXKKOBOT'O MaTepiaiy, SIKui OyB OTPUMAaHUH Ha OCHOBI
HeMoan(iKOBaHOI eMOKCiaMiHHOI KOMTIO3HIlii, 3HauHO Bummit 3a 60°C. Brpata
MacH B pe3yabTati ropinas nepesunrye 60%. OTxe, Takuii MaTepiai € TOPIOYNM.
3a TpUBANICTIO JOCATHEHHS MAaKCHMAJIbHOI TEMIlepaTypd Tra30moxiOHnX
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MPOAYKTIB TOPIHHSI, siKa JISKATH B Mexkax 0,5—4 xB., Marepianl € cepeaHbol
3aMHCTOCTI.

Taoauns 2
Pe3yneTaTi eKCIEpUMEHTAIBHOIO0 BU3HAYCHHS MTOKA3HUKIB TPYITH TOPIOYOCTI
3pa3KiB JIEPEBUHHOCTPYKKOBHX MaTepiajiB OTPUMAaHHX 3 BUKOPUCTAHHIM
EMOKCUIHUX KJIECHOBUX KOMIIO3UIIIA

EHOKCI/I}IHa KOMI'I03I/II_Ii${

TToka3HMK BJIACTUBOCTEN KOMITO3UIIN
0e3 aHTHITIpeHy 3 QHTHITIPEHOM
Temnepatypa peakiiiiHoi kaMepu 10
o 200 200
BBEJICHHS 3pa3ska, f,, °C
MakcumainbHa Temneparypa
ra3onoAiOHUX MPOAYKTIB 3TOPSHHS, fmax, 910 265
°C
MakcuMabHI# IPHPICT TEMIIEpaTypH,
o 710 65
Alar, °C
TpuBanicTh JOCATHEHHS MAKCUMaJILHOT
P 100 300
TeMIepaTypH, 7,
Brpata macu, 4m, % 84,0 9,4
. roproua, CepeaHboi
I'pyna roproyocri . . Ba)KKOTOproya
3aiMHUCTOCTI

Ha Bimminy Bij 3pa3ka, SKAil HE MICTUTh aHTHUIIPEHY, MaKCHMalbHa
TemIepaTypa ra3onoaioHux MPOJYKTIB 3TOPSTHHS 3paszka
JePEeBUHHOCTPYXKKOBOTO ~ Marepially ~ OTPUMAaHOTO 3  BHUKOPHUCTaHHSAM
moaudikoBanoi kynpyMm(Il) rekcaduryopcunmikaToM emnokciaMiHHOI KOMITO3HIIT
3HMKYeThest Ha 645°C. Beenenns antumipeny kynpym(Il) rexcadryopcunikaty B
eMOKCiaMiHHY ~ KOMIIO3UIIII0  CYNMPOBOMXKYETHCS  3POCTAHHSAM  TPUBAJIOCTI
JOCSTHEHHSI MaKCHMAJbHOI TEeMIepaTypH Ta30momiOHMX MPOXYKTIiB 3TOPSHHSI
nepeBocTpykkoBoro 3pa3ka Ha 200 c. Ilpu mpoMy BTpaTta Macu 3HIKYETHCS Ha
74,6%. IlincymMoByIO4YHM OTPHUMaHI PE3ylbTaTH MOKHA 3pOOHTH BHCHOBOK IIPO
3HAYHO BHWIIY CTIHKIiCTh IO TOPiHHS MaTepially, B AKii 3aCTOCOBAHO €TIOKCUIHY
KOMIIO3UINIO 3 aHTHIipeHoM. Takmil marepiajl € BaKKOTOPIOYHMM, TOOTO He
CIPOMOYKHUH 3aiMaTHCA TIPH Aii [HKepeTa 3aMaltoBaHHsI HU3bKO1 IOTYKHOCTI [5].
Jis iHIIiFOBaHHS HOTO TOPiHHA HEOOXiTHI OLIBII dKOPCTKI YMOBH — OLIBII BUCOKI
3HAUYCHHS TEMIIEPaTypH, IOTOKY €HEepTii TOLIO.
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YIK 614.8

BUMOI'M EKCILTYATAIIL TA TOXKEKHA BE3IEKA
EJIEKTPOITPUJIAJIIB BEJIMKOI IIOTYKHOCTI

Pocmucnae Ilepepsa
O.b. HazapoBens, KaHIUIAT TEXHIYHUX HAyK, JTOLUECHT
JIbBiBCBHKHI Aep:KaBHMIl YHIBepcUTeT 0e3NMeKH KUTTENITbHOCTI

3a MuHynmii pik B YkpaiHi cranmocs 80654 moxexi. 3 Hux 10 447 yepes mopymeHHs
MIPaBUJI TTOKEXKHOI O€3MeKH TpH BIAINTYBAaHHI Ta EKCIUTyaTallii eJleKTPOyCTaHOBOK.
Haituacrinre noxxexi 3 i€l IPUYUHH CTAIOTHCS B )KUTIIOBHX OyIMHKAX, IO € PU3HKOM IS
HKUTTS Ta 370POB'S JIIOZIEH, AKi TaM NMPOKUBAIOTb.

KarouoBi  cioBa:  enekTpoycTaHOBKa, — €IEKTPOHArpiBallbHI  IpHIIajH,
€JICKTPUYHUH CTPYM, TIOTYXKHICTb.

REQUIREMENTS FOR OPERATION AND FIRE SAFETY OF HIGH
POWER ELECTRICAL APPLIANCES

Rostyslav Pererva
0.B. Nazarovets, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

Last year, there were 80,654 fires in Ukraine. Of them, 10,447 were due to
violations of fire safety rules when setting up and operating electrical installations. Some
fires for this reason are in residential buildings, which is a risk to the life and health of the
people who live there.

Keywords: electrical installation, electric heating devices, electric current, power.

Y cydacHOoMy CBITI Maibke KOXKEH OYAMHOK OCHAIICHHUI BEIUKOIO
KUTBKICTIO €NEKTPUYHMAX TNPHIAIIB — BiJ Maioi J0 BETHUKOi MOTYKHOCTI. Bes
EIIEKTPOTEXHIKAa Ma€ CBOI XapaKTEPHCTHKH Ta OCOOJIMBOCTI MiJKITIOYEHHS, IO
JAIOTh Pi3HI HAaBaHTAXXCHHS Ha Mepexy. BiAMOBiAHO, y pa3i HEmpaBIILHOTO
T IKITFOYSHHS eNIEKTPOIPOBOAKa Oy/ie HarpiBaTHCS BUIIIE AOITYCTUMUX HOPM, IO
CYTTEBO IMIBHUINYE MOXJIMBICTh BHXOAY TEXHIKM 3 Jagy, a TaKOX PH3UK
BUHHWKHEHHS NOXexi. B Ykpaini 6am3pko 15 % moxex BHHUKAOTH Yepes
MOPYIICHHST TMPaBHJI MOXKEKHOI OE3MeKH TpH BIAIITYBaHHI Ta EKCIUTyaTarii
€IIEKTPOYCTAHOBOK. JI7I1 BUKIIFOUCHHS HETATHBHHUX HACTIAKIB Tpeba OeTaimbHO
po3idpatrcs B eNEKTPOIIPOBOIII Ta B TapaMeTpax eNeKTporpriamis [1].

VY Gararbox OympHKaX B YKpaiHi IOCI BCTAHOBJIEHI PO3ETKU CTaporo 3paska,
SIKI pO3paxoBaHi Ha HaBaHTaKeHHs He Oubine 6 A. HoBi » po3eTkn po3paxoBaHi Ha
Ourpmre HaBaHTaXCeHHS — Bif 10 10 16 A. OmHak, 3amiHa cTapux 3pa3KiB Ha HOBI
MOSKJTFBA TUTBKH B TOMY BHITQJIKY, SIKIIO €IEKTPUYHA IIPOBOJKA 3/]aTHA BUTPUMYBAaTH
HaBaHTAKCHHS BiJl €EKTPONPIIaAiB. [l BU3HAUYEHHS JOITyCTUMOTO HABaHTaXKEHHS
HaM 3HAI00MThCS HAaNpyTa, aJpKe MOTY)KHICTh — 1€ IOOYTOK CTPYMY Ta HalpyrH.
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Sxmo B3ATM 0 yBary, IO Mepexesa Hampyra 220 B, momyctumuii ctpym s
mrenceiabHoi pozetkd - 6, 10, 16 A, To MakcCUMallbHE HAaBaHTAXEHHSI MTOBUHHO
ckiazatu He oueiie - 1320, 2200, 3520 Br BiamosigHo.

a) 0) B)
Pucynok 1 — Pi3sHOBUIH IITEIICETBHUX BHIIOK:
a-6A;6-10A;B—-16A

PO3anyHOK JAOMYCTUMOI'O HaBaHTA)XXCHHSI € BAXKIIMBHUM acCIICKTOM IIpH
HIIKTFOYEHH] eNIEKTPONPUIIAIIB BEJMKOI TMOTY)KHOCTI, OpIEHTYBaHHS B IUX
MOKAa3HUKAX Maike MOBHICTIO BHUKIIOYAE PU3MK BUHUKHEHHS MOXxexi. OmHak,
JIy>Ke TIOLIUPEH] TOMHJIKH B i JKJIFOYEHHI €JIeKTPOIIPHIIA[IiB, HAPUKIIAJ, KOIH JI0
poO3eTKH po3paxoBaHol Ha 6 A MiAKIIOYAIOTH MMOJ0BXKYBavi Ha 10 A, BBaXkarouwu,
110 3anac notyxHocti cknazae 2200 Br. HacripaBni % MOTY»KHICTh 3aJIMIIAETHCS
Ha piBHI eneKTpodypHiTYpU — 6 A, ToOTO 1320 BT.

BinOyBaeTbecst  meperpiBaHHs TOPIOYMX — EIIEMEHTIB  EJIEKTpOMeEpexi
BHACIII/IOK TIEPEBUILICHHS HABaHTAXXECHHS, Yepe3, 10 | BUHUKAIOTh MOXkKexi. J{is
3armo0iraHHsl PHU3MKY BUHUKHEHHS TOXKEXKI CIiJl YBaKHO CTaBUTHUCS 10
eKCIUTyaTallil eJeKTPONpHIaIiB BEIUKOI MOTY)XHOCTI, a OCOOJNMBO MiJI dac
MPOEKTYBAHHS €JIEKTpoMepeki. [ HUX PEeKOMEHIYEThCS IPOBOIUTH OKPEMY
JIHIIO BiJ po3noaiipyoro mmra [3].

OcHOBOIO pOOOTH E€NeKTPOHArpiBabHUX MPIIAAiB € 3aKoH JXoyms-
JleHna: B Takux NpHIafax €HEprisl eJIeKTPUYHOrO CTPYMY IEPETBOPIOETHCS Ha
BHYTPIIIHIO €HEPTil0 HarpiBaHHS, KA, Y CBOIO UEPry, BiIIa€ SHEPTi0 JOBKIJLIIO
IUIIXOM Terutorniepenadi. OCHOBHUM €JIE€MEHTOM TaKHX MPHJIajliB € HarpiBaIbHUN
€IIEMEHT — TMPOBIJHUK, IO HATPIBAETHCA MiA Yac MPOXOMKEHHS cTpymy. Cam
3aKOH Kaxke, [0 KIJIBKICTh TEIUIOTH, SKY BHIULIE MPOBITHUK BHACTIIOK
NPOXO/DKEHHS. CTPYMY, NPSMO IPONOpLilHA KBaApaTy CHIH CTPyMY, OIOPY
MIPOBIIHUKA H Yacy IPOXOUKEHHS cTpymy [4]:

Q =I?Rt
Buxomsau 3 ¢Qopmynm, HarpiBaHHS TIPOBITHWKA 30UTBIIyETHCS 3i
301IBIIIEHHAM Ha HHOTO HABAHTAXEHHS Ta OIOPY.
o U
3acrocyBaBmy 3akoH OMma, sSKui Mae BUrIsi: [ = = tdhopmyny xoyms-
Jlenma MoXHa 3amMCaTH Y BATIIS:
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Q=Ult
3BigcM MM 0aynMo, IO IIBUIKICTH Ta CHIA HArpiBy 3aJIeKUTh Bif
TIOTY>KHOCTI TIPOBIIHUKA, a/ke (POpMyIa MOTY>KHOCTI Ma€ BUTIISI:

P=UI

Jani ¢popMynu naroTh HaM 3MOTy KepyBaTH HarpiBaHHSM €JIEKTPUIHOTO
MPOBiTHHKA. MaKCHUMaJbHO NOMYCTUMA IOTYXHICTh HAampsMy 3aJIeKHTh Bil
JIONTYCTUMOI CHJIK CTPyMy, TOMY MOTPiOHO 3BepTaTH yBary HE Ha 30BHIIIHIN
BUTJISIIT BUPOOY, a TexHiuHi nmapamerpu. Omip, SIKUid 3aJIeKUTh BiJ] BIaCTUBOCTEH
CTPYMOIIPOBITHUX KHWJI Kabemo Ta ioro mepepisdy. [lpaBunbHO migiOpaHuii
mepepi3  JAPOTY JO3BOJUTH 3HHU3WTH CICKTPUYHUN Omip, a BIAMOBITHO i
TeMIIepaTypy HarpiBaHHs [2].
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BUCOTHI )KUTJIOBI BYJIUHKU: ITOKEKHA HEBE3ITEKA TA
OCOBJIMBOCTI ITPOBEJIEHHSA EBAKY AIIII

Haszap Conanuk
M.3. Ileneuko, KaHAWAAT TEXHIYHUX HAYK, JTOLEHT
JIbBiBCHKHI Aep:KaBHMI YHIBepcHTeT 0e3MeKH KUTTEAIATBHOCTI

B pamkax poOOTH mpoaHaTi30BAaHO OCHOBHI TPUYMHM BUHHKHEHHS TTOXKEK,
CKJIQJIHOIII X JIKBiamii Ta 0ocOOIMBOCTI €BaKyallil JIto/ieil 3 BUCOTHUX OYyIMHKIB.

KurouoBi cioBa: mokekHa HeOe3rneka, BHCOTHI OyIMHKH, ITTOXeXa, CHCTEMH
TIPOTHITOXKEKHOTO 3aXHCTY.

HIGH-RISE RESIDENTIAL BUILDINGS: FIRE HAZARDS AND
EVACUATION PROCEDURES

Nazar Solianyk
M.Z. Peleshko, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

As part of the work, the main causes of fires, the difficulties of their elimination,
and the features of evacuating people from high-rise buildings have been analysed.
Keywords: fire hazard, high-rise buildings, fire, fire protection systems.

BucoTHi XHUTIOBI OYIiBjIl € HEBITEMHOI YaCTHHOK CY4aCHOTO MiCHKOTO
nmangmadty. BoHn 3a0e3meuyioTh KUTIOBHU TNPOCTIp IS THCSY JIFOACH Ta
BiJIrparoTh BasKIUBY POJIb Y PO3BUTKY MicTa. OIHAK, BUCOTHI JKUTIIOBI OYIiBIIi €
0CcO0JIMBO Bpa3IMBUMH JI0 MTOXKEXKI Yepe3 CBOKO BHUCOTY Ta CKIIAJHICTh €BaKyarlil
MEMIKaHIIB. [HIMAeHTH, SKi BiIOYBAIOThCA B X OYHIBIIAX, MOXKYTh BHKIUKATH
Cepi03HI HACHIIKU TS )KUTENIB, PATYBAIGHUKIB Ta MaifHa.

OCHOBHMM 3aBJIaHHSM IOXEKHOI O€3IEKN TaKMX OYyIiBellb € YHHUKHEHHS
MOXKEXK1 Ha 00'€KTi, a y pasi 11 BUHMKHEHHS - 3a0€3ICUCHHS 3aXUCTY JIOACH 1
MaTepialbHAX I[IHHOCTEH BiJ HEOC3NMeYHUX YWHHHKIB Toxexi [1]. s
3a0e3medeHHs e()EKTUBHOIO IPOTHIIOKEKHOIO 3aXUCTY BHCOTHHX JKHTIOBHX
OymiBenb Ta OymiBeNb IMiJBHUIIEHOI IOBEPXOBOCTI pO3pO0JEHUI Ta YCIIIIHO
3aCTOCOBYETHCS 0araTOpiBHEBMH KOMIUIEKC 3aXOJiB, IO TIPYHTYEThCS Ha
KOHIIETIIIii TPiOPUTETHOCTI OE3MEeKH JIOAEH BIAMOBIAHO JO BUMOT TOKEXKHOI
Ocsmeku  [2-5]. BwucoTHi OyaWHKH ~ PO3TAlIOBYIOTH 3  BPaxXyBaHHSIM
[IPOTHUIIOKEKHUX PO3PHBIB, BIiJCTAaHh 10 HAWOIMKYOrO IOXKENKHOIO JIEI0
MMOBMHHA OyTH He Oiumbme 2 KM, CIiI TMepeadadaTd MPOi3au JUIS TOXKEKHOT
TEXHIKH, a TaKOX MalJTaHIUK{ JUIS TTOXKEXKHOI TEXHIKM Ta remkonTtepiB. Ha
MIepIIOMY ITTOBEpCi BHCOTHOI OY/iBIII BIAIITOBYETHCS NMPUMIIIECHHS MOXKEXHOTO
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IOCTy, IO BHCOTI I TOTPIOHO TMONUIATH Ha TWPOTUIOKESKHI BIJICIKA Ta
BJIAIITOBYBATH TEXHIUHI MOBEpXU. Pa3oM 3 TMM B Takux Oy/iBJISIX TOBUHHI OyTH
CUCTEMU:

- BHYTPILIHBOT'O Ta 30BHIIIHHOTO MPOTUITOKEKHOTO BOAOMOCTAYaHHs (Ha
mmoBepXax Ta B KOXHIH KBapTUPI MalOTh OYTH MOXKEXKHI KpaH-KOMIUICKTH,
00JTaTHaHI BiMOBITHUMHU PYKaBaMH Ta CTBOJIAMH);

- aBTOMATHYHOI TOXKEKHOI CHTHAJI3allil Ta OMOBIIICHHS PO MOKEKY;

- TIPOTHMMHOTIO 3aXHUCTY;,

- OJIMCKAaBKO3aXUCTY.

OCHOBHMMHM MPHUYMHAMU TTOXKEXK] B TAKUX OYIIBIISAX €:

1. Hemorpumanus  nokexHoi  Oesmeku.  HemoctaTHS — KUTBKICTh
€BaKyalliiHUX BUXOJIB, BIJICYTHICTh MPOTHUIIOKEKHUX JABEepei 1-ro Tumy Ha
BXOJaxX B KBapTHPH, INOPYHICHHSA aBTOMATHYHHUX CHUCTEM HO)KC)KOFaCiHHS[ Ta
OITOBILIICHHS ITPO MOXKEXKY, 10 MOXKE 3HAYHO YCKIIQJHUTH €BaKyallito JIIel mij
yac MOKEXKI Ta COPUYUHUTH O1TBIIY IIKOIY MaiHy.

2. HempaBuiibHe BCTAaHOBIIEHHS Ta EKCIUTyaTallisl eIeKTPOOOIaTHaHHS.
BI/IKOpI/ICTaHHH NEPCBAHTAXCHUX  CIICKTPUYHHUX MCPCXK Ta HCIPaBHIBHO
BCTAHOBJICHUX €JIEKTPOIIPHIA/IIB MOXKE IIPU3BECTH 10 KOPOTKOTO 3aMHUKaHHS, SIKS
MOJKE BUKJIUKATH TTOKEKY.

3. Tlorana sixicte OymiBenbHUX MarepiamiB. OmHIEIO 3 MPHYKAH IIBHIKOTO
MTOIIUPEHHS TTOXKEXKI Y BUCOTHUX OyIiBIISIX € HESIKICHI MaTepiaiiu, 3 IKUX BUKOHAHI
i 6ynuakn. Ha cboromHi BCTaHOBJIEHI MIPOTUITOKEKHI HOPMHU HOPYIIYIOTHCS IIE Y
XOIi MPOEKTYBaHHS Ta OymiBHHITBA. HaiOimbll HEOE3NMEYHMMM € IMOPYIIEHHS
MTOYKEKHOT OE3ITEKH ITi T YaC MOHTYBAHHS CHCTEM (hacaHOI TEMIOI3 0T BHCOTHHX
OynuukiB [1]. 3abe3meueHHs] BOTHECTIHKOCTI OyIiBENbHUX KOHCTPYKIIii 1 OymiBens
B IIJTOMY — OCHOBa CHCTEMH IPOTHIIOKEKHOTO 3aXUCTy OymiBens. BorHecTifkicTs
€ MDKHAPOIHOI IMOKEKHO-TEXHITHOK XapaKTEPUCTUKOI, IO PErIaMEHTYEThCS
OymiBETLHUMM HOPMaMH 1 XapaKTepu3ye 3JaTHICTh KOHCTPYKIIH YMHUTH OMip il
MOXKEXKI. Y 3B'SI3Ky 3 IIMM ITOKa3HHWK BOTHECTIMKOCTI € OCHOBHUM IIpH BHOOpI
Marepialry OCHOBHHMX KOHCTPYKTHBHHX e€JIEeMEHTIB OymiBmi Ta ii 03mo0neHHs,
30KpeMa yTEIUICHHSI.

4. HegoTpuMaHHS NpaBUJI IOKEKHOI OE3MEeKH IIijJ 4Yac eKCIUTyaTariii.
HenpaBunbHe 30epiranHs TOPIOYNX MaTepiatiB, KypiHHS B 3a00pOHEHHUX MiCIIIX
MOXYTb CIIPHIHHUTH TIOKEKY.

5. BiAcyTHICTH peryaspHUX TEPEeBIpOK Ta TEXHIYHOIO OOCITYTOBYBaHHS.
BifcyTHICT peryispHOro TEXHIYHOTO OOCIYyrOBYBaHHS Ta TIEPEBIPOK CHUCTEMH
TIPOTHITOKEKHOTO 3aXHCTY MOXKE TIPU3BECTH JI0 IX HECIIPABHOCTI Y pa3i MOXKexKi.

BucotHi xuTi0BI OyAiBIIl IMOBHMHHI BiANOBiZAaTH BHCOKHM CTaHAApTaMm
MTOXKEKHOI OE3TMEKH, OCKITBKH Y Pa3i MOXKEXi B TAKUX OYIIBIISIX PU3HK MTOMITUPEHHS
moyM’st 1 HeOe3MEeKH JUIS JKUTTS 1 3/I0pOB'sl JIIOAEH € 3HAYHO BHIIUMH, HIK Y
3BUYAHHUX OyIiBIISX.
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JepxaBHi OyniBenbHI HOPMH PETJIAMEHTYIOTH OYHiBHHUIITBO O0’€KTIB 3
ypaxyBaHHSIM MOXXJIMBHX HaJ3BHYalHMX cUTyaliii, a came B JIBH b 2.2-12:2019
«[InanyBanHs Ta 3a0ya0Ba TEpPUTOpii» 3a3HAaYEHO, IO y MICTaX 3 YUCENBHICTIO
HaceneHHs 50-100 THCSY — BUCOTHICTh 0araTOKBapTUPHUX OYAUHKIB 70 48 M (110
16 moBepxiB BKIIIOYHO) Ta y MicTaX 3 YHCENBHICTIO HaceneHHs noHan 100 Tucsy
- BUCOTHICTh 0araTOKBapTUPHUX OYAWHKIB BCTAHOBJIIOETHCS JOKYMEHTALIEO 3
MIPOCTOPOBOro IuIaHyBaHHS. OCKIJIbKH B TaKMX YMOBaX MOXXJIMBE 3a0e3MedeHHs
IHXKCHEPHUX KOMYHIKAIIiH Ta colliayibHOi iHQpacTpyKTypH [6].

Kpim roro B JIBH B 2.2-41:2019 «Bucotsi OyaiBii. OCHOBHI OJTOXKEHHS»
YiTKO pPErjlaMEHTOBaHI 3aXOIM TOKEKHOI Oe3MeKr 10 00’ €MHO-IIaHYBaJIbHUX
pilleHb, iHXEHepHOro 00Ja{HaHHs, CUCTEM MPOTUIOKEKHOTO 3aXUCTY, CUCTEM
MOKEKOTaCiHHS, IO B CBOK 4Yepry MaKCHMaJbHO CTBOPIOE YMOBH JUIs
NPOBE/ICHHS €BaKyalliiHUX 3aXO/iB.

[Ipy BUHMKHEHHI HOXXEX1 y BHCOTHHUX OYIIBISX BiOyBa€TbCs CHIIBHE
3aIMMJICHHSI CXOJIOBUX KJIITHH 1 IPUMILIEHb, [IBUJIKE MOUTUPEHHS BOTHIO. Y IHX
YMOBax TaciHHS TOXKEXKI Ta eBaKyallisl JIIoAeH 3 BEpXHiX MOBEPXiB BHUKIUKAE
BeNUKI TpyaHoui. J{o ocobauBocTei MpoBeIeHHs eBaKyallii HalexXaTh:

1. mpoeKTyBaHHS BEPTONITHUX MalIaHYMKIB JUIsl IPOBE/ICHHS eBaKyarlii 3
TIOKPiBEJIb;

2. Ipy TIPOEKTYBaHHI MAISIHOK OyAiBHUITBA HEOOXiJHO Tependayaru
MIPOXOIM JIJIsl eBaKyallii JroJie i3 BUCOTHUX OY/iBelb;

3. 3a0e3neyeH s IPOTUIIOXKEKHUM BOAOIIOCTAYaHHAM KOXKHOI KBApTUPH.

B Takomy BUMajiky € HeoOXiqHICTh PO3POOICHHS KOMILIEKCY 3aXO0/iB, IO
JacTh MOXJIMBICTh BHKOHATH MAIiarHOCTHKY TEXHIYHOTO CTaHy, i BH3HAYHMTH
3aJIMIIKOBUIA pecypc KOHCTPYKIIN 1 OyIiBIi B I[IIIOMY, IPOBEACHHS TPEHYBaHb
JUTSl MEUIKAHIIIB, IPOBE/ICHHS] HABYAHb JUIS aBapiiHO-PATYBAIBHUX ITiPO3/ILIIB.
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BIJITHOBJIEHHSI METAJIEBUX BY3JIIB ITOKEKHOI TEXHIKH TA
MNPOTUITIOXKEXHOI'O OBJIATHAHHS

Apocnae Cemepak
T.I'. Bepe:xkancbkuii, KaHIUIAT TEXHIYHUX HAYK, TOICHT
JIbBiBCHKHI Aep:KaBHMI YHIBepcHTET 0e3MeKH KUTTEAIATBHOCTI

SIkicHe Ta HajiifHe TexHiYHe 3a0e3MeYeHHS MiJPO3MITiB IMBLIGHOIO 3aXHUCTY
VYKpaiHu € 3aropyKoro epeKTHBHOI POOOTH CITY>KOU MOXKEKHO-PATYBATBHAX i IPO3IIIIB 1
SK HaCNiJOK Oe3nekH HaceleHHS YkpaiHn. ToMy yIOCKOHAJIEHHs, ITiJBUIICHHS
HaJIIHOCTI, pecypcy poOOTH Ta YHIBEPCAIBLHOCTI IMOKEKHOTO Ta aBap iHHO-PATYBaJIHHOTO
o0JlaHaHHS € aKTyaJbHHM 3aBJAaHHSIM ChOI'OJICHHS. 3HOCOCTIHKI €BTEKTHYHI MOKPHUTTS
OKpIM BHCOKOI 3HOCOCTIMKOCTI TaKOX XapaKTepH3YIOThCS XOPOIIUMHU 3BapIOBATBHIMHU
BJIACTHBOCTSMH, 3aBJISKH YOMY iX MOXXHa HaHOCHUTH Ha JeTall MOKEKHOI TEXHIKH Ta
aBapiifHO-pATYBaIBHOrO O0OJaJHAHHS 32 JIONOMOIOK pI3HMX METOHIB HaHECEHHSI.
Perenepariist neraneil MOXE)XHOI TEXHIKM Ta aBapiifHO-PATYBAJBHOTO OOJaIHAHHS
€BTEKTUYHUMH MOKPUTTSAMH TIPOJIOBXKYE pecypc poOOTH BY3JIIB IMOXKEKHOI TEXHIKM Ta
o0JIaTHaHHS Ta MiIBHIILYE iX 3HOCOCTIHKICTB.

KurouoBi ci1oBa: noxexHa TexHiKa, IPOTUIIOKEKHE 00JIalHAHHS, BiJJHOBJICHHS
BY3JIiB MMOXKEKHOI TEXHIKH.

REGENERATION OF METAL UNITS OF FIRE TECHNIQUE
AND FIRE-FIGHTING EQUIPMENT

Yaroslav Semerak
T.B. Berezhanskyi, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

High-quality and reliable technical support of the civil defense units of Ukraine is
a guarantee of the effective work of the fire-rescue units and, as a consequence, the safety
of the population of Ukraine. Therefore, improving, increasing the reliability, service life
and versatility of fire and emergency rescue equipment is an urgent task today. Wear-
resistant eutectic coatings, in addition to high wear resistance, are also characterized by
good welding properties, thanks to which they can be applied to parts of firefighting
equipment and emergency rescue equipment using various application methods.
Regeneration of parts of firefighting equipment and emergency rescue equipment with
eutectic coatings extends the service life of firefighting equipment and equipment and
increases their wear resistance.

Keywords: fire equipment, fire-fighting equipment, regeneration of fire
equipment units.

CporozieHHs IMKTYE HOBI IIpaBHJiIa Ta MOTpeOye Bisl CYCHIILCTBA MOCTIHHOT
TOTOBHOCTI /10 HOBHX BUKIIMKIB — IIPUPOTHUX Ta TEXHOT'€HHMX 3arpo3. SIKicHe Ta
Ha/liiHe TEeXHIYHE 3a0e3NeueHHs MiJPO3JIiUTIB IUBUIFHOTO 3aXHCTy YKpaiHu €
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3aropyKoi0 e(heKTUBHOI pOOOTH CITYKOH 0K EKHO-PATYBAIBHHX i IPO3ILTIB 1 SIK
Haciiok Oe3mekn HaceleHHs YKpaiHu. ToMmy YyZOCKOHAJIeHHS, ITiJBUILECHHS
HaJi#HOCTI, pecypcy poOOTH Ta YHIBEPCAJIILHOCTI IOXEXHOTrO Ta aBapiiHO-
PATYBaJIBHOIO O0JaJHAHHS € aKTYaJbHUM 3aBJaHHSIM ChOTOJECHHS. 3HOCOCTIHKI
€BTEKTHYHI MOKPUTTS OKPIM BHCOKOI 3HOCOCTIMKOCTI TaKOX XapaKTepU3yIOThCs
XOpOUIMMH 3BapIOBATLHAMH BIACTHBOCTSIMH, 3aB/ISKM YOMY X MO)KHA HAHOCUTH
Ha JeTani TOXEKHOI TEXHIKM Ta aBapiiHO-pATYBAJBHOTO OOJIaJHAHHS 3a
JIOTIOMOT'0}0 METOAIIB €JIEKTPOAYTOBOr0, IIa3MOBOTO HAILIABJICHHSA Ta METOAOM
HaIWICHHS, a TaKOX IHIIUMH TEpCHeKTUBHUME Merofamu [1-4]. Perenepartis
JeTaliell  MOXEeXHOI TEeXHIKM Ta  aBapiiHO-pATYBaJbHOrO  OOJaJHAHHS
€BTEKTUYHUMH MOKPHUTTSIMU TPOJIOBKYE pecypc poOOTH BY3JIIB Ta IiJBHIILYE iX
3HOCOCTIHKICTb [1, 2].

OO0’exToM JoCHiKeHHS Oynu TOKpUTTS cucreMu Fe-Mn-C-B-Si
neroBaHux Cr, OTpEMaHi METO/IOM JIyTrOBOI'O HAIUTABJICHHsI B 3aXHCHii atMocdepi
aprony (MAG) 3 BHKOPHCTaHHSM TIOPOLIKOBUX JPOTiB, BHUIOTOBIEHUX 13
€BTEKTUYHOT 0 MaTepiaiy pi3HOro CKIay.
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Mertoro AOCHiPKEHh 3HOCOCTIHKOCTI OYIIO0 BW3HAYEHHS MOKPHUTTS 3
eBTeKTUYHOTO CIUIABY, fKE XapaKTePH3YETbCS HAWMEHIINM  MacOBHM
3HOIIYBaHHSIM NPH BEJIUKHX HABAHTAKCHHSAX IPH BENHMKUX HAaBAaHTaKCHHSX.
JocmimkeHHsIMEA BTPATH MacH NP HaBaHTaKeHHsIX 4, 8 Ta 15 Mlla BcTaHOBIICHO,
10 TIpu HaBaHTaKeHHAX 4 MIla HaliMeHIIIe MacoBe 3HOITYBAaHHS Y TIOKPUTTS 3p-
3 (65 mr), npote npu HaBaHTakeHHAX 8 Ta 15 MIla — mokpurTs cxinany 3p-4 (123
Ta 515 Mr BiamoBigHO). Pe3ynbraTn MacoBOro 3HOUTYBAaHHS 3pPa3KiB IPH PI3HUX
MMUTOMUX HaBaHTAXECHHSX HABEICHO Ha PUCYHKY 1.
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TakuM YMHOM MOXKHA CTBEPIKYBATH, 1110 €BTEKTHYHE IOKPHUTTS Ha OCHOBI
cucremu Fe-Mn-C-B-Si nerosanux Cr cknany 3p-4 1OLiNEHO BUKOPHCTOBYBATH
JUTSA pereHepariii By3JIiB Ta JICTaJICH MOKEKHOT TEXHIKH Ta 00JaaHaHHs. [IokpuTTs
XapaKTepU3YETHCS HANMEHIIIO BTPATOI MACH Cepel TOCTIKYBAHHUX B3IpIlB Ta
XOpOUIMMH 3BapIOBAILHUMH BIaCTHBOCTSIMU.

BucnoBok. Po3poOiieHO ckiaj 3HOCOCTIHKOrO TOKPHUTTS Ha OCHOBI
eBTCKTHYHOrO cIutaBy cuctemu Fe-Mn-C-B-Si, neroanoro Cr, 1o
BIJI3HAYAETHCS HAWKPAIIOK 3HOCOCTIMKICTIO Cepell JOCHiKYBaHHX B3IpIIiB.
[TokpHTTS XapaKTEepU3yETHCSI XOPOIIMMH 3BapIOBAITEHIMH BIIACTHBOCTSIMH. TOMY
MOXXHa HaHOCHTH IX Ha JIeTali MOKEKHOI TEXHIKH Ta aBapiiHO-pSATYBaJIBLHOTO
obnajHaHHS. 3Ba)Karoud Ha HalMEHIE MacoBe 3HOLIYBaHHS Ta MOXKIJIUBICTH
HAHECEHHsSI TOKPUTTS PpI3HOMAHITHUMHU JIOCTYIIHUMH METOJaMH, MOXKHa
PEKOMEHAYBaTH HOro Jyis pereHepaiii Ta MpOJOBKEHHS TEPMiHY eKCILTyaTarii
BY3JIIB Ta JeTajedl IOXKEXKHOI TEXHIKM Ta oOjamHaHHS. BuKopucTaHHS
3HOCOCTIMKMX €BTEKTHYHHX IIOKPUTTIB Ha OCHOBI 3ajli3a € EeKOHOMIYHO
JIOIIJILHUAM, 3Ba)Kal0YH Ha iX BiJIHOCHO HEBHUCOKY BapTiCTh.
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V]IK 614.842

JOCIIIKEHHSA ITOXKEX, BUKIIMKAHUX KOPOTKUM
SAMUKAHHAM EJEKTPOMEPEKI BHACJILIOK IIEPEXI/ITHUX
OIIOPIB

Bnaoucnae Onitinuk
C.51. BoBK, KaHIUIAT TEXHIYHUX HAYK, JOICHT
JIbBiBCHKHI Aep:kaBHMI YHIBepcUTeT 0e3NeKH JKUTTEXISIILHOCTI

HocnijkyBanach 3aleXHICTh TEMIEpaTypH HarpiBaHHSA BiJ dYacy Ta BHIY
MaTepialy IpoTy KaOelbHO-TIPOBITHHUKOBOI MPOXYKIil cideHHsM 1,25 MM i3 Migi Ta
AIIOMIHIIO Y MicCIli 3’€/THaHHSL.

Po3ristHyro 0coOMMBOCTI MOMIKOKEHHS KaOeNIbHO-IIPOBIAHUKOBOI TPOLYKIIT
BHACIIJIOK BHHHKHEHHS TIepexiiHux onopiB. [IpoaHanizoBaHO eKCIepUMEHTAIbHI
JOCITIJDKEHHSI Ta 3alpOIIOHOBAHO IUISXM ITONEPE/PKCHHS BHHHUKHEHHS BEJIMKHX
MepexiIHUX OIOPiB Ta MOXKEK.

KutrouoBi ciioBa: mepexigHuii orip, KOHTAaKTHI 3’€IHAHH, OKEXKa, HarpiBaHHS,
KaOeJIbHO-IIPOBITHUKOBA MPOJTYKIIis.

INVESTIGATION OF FIRES CAUSED BY SHORT CIRCUIT OF THE
ELECTRICAL NETWORK AS A RESULT OF TRANSIENT
RESISTANCES

Viadyslav Oliinyk
S.Y. Vovk, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

The dependence of the heating temperature on time and the type of wire material
of cable-conductor products with a section of 1.25 mm made of copper and aluminum at
the connection point was investigated.

The peculiarities of damage to cable and conductor products due to the occurrence
of transient resistances are considered. Experimental studies were analyzed and ways to
prevent the occurrence of large transient resistances and fires were proposed.

Keywords: transient resistance, contact connections, fire, heating, cable and
conductor products.

ITinpo3aimamu Tepuropianbaux opradiB JJCHC ympomosx 2022 poky B
Vkpaini 3apeectpoBano 80 654 nmoxesxi. [TopiHsIHO 3 2021 POKOM KUTBKICTh TTOXKEK
30impmTacs Ha 1,5 %; 30UTbIICHAST KUTBKOCTI MTOKEK CIIOCTEPIraeThCs Maibke IMo
BCIM BHJaM 00 €KTIiB. YHACHIJIOK TIOXKEXK 3aruayino 1 639 mromelt, y Tomy umct 36
miteit; 1 617 moneit orpumany TpapMy, y oMy uncii 123 murvan. [omas B YipaiHi,
B CepeIHHOMY, BUHUKaNa 221 Tokeka, MaTepialibHI BTPATH Bi SKUX CKiamamm 272
MIH 465 THc. TpuBeHb. OCHOBHUMY TIPUYHMHAMH TTOKEK CTAHOBIIIO: HEOOSpEKHE
TIOBO/PKEHHS 3 BorHeM - 13,3 % Tta mopymennst npasun [1b npu BnamryBaHHi Ta
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eKCIUTyaTamii enekrpoycTaHoBok — 10,8 % Bij 3arajgbHOI KUTHBKOCTI TIOXKEK.
CraTucTUYHI JaHi CBiTYaTh MPO Te, MO JAPYre MICIe Cepell OCHOBHUX TNPHINH
BUHUKHCHHS MOXKEK 13 3arHOCIUTIO JIFOACH 3aiiMa€e MOPYIICHHS MPABIT TOXKEKHOI
Oe3IeKu MpY BIAIITYBaHHI Ta eKCINTyaTallii eJeKTpOyCTaHOBOK [1].

TakuM YMHOM, NMTAHHS IIOXKEXKHOI OE3MEKM B EJIEKTPOYCTAHOBKaX, a
TaKOX TOIIYK METO/IB BHSBJICHHS NMPUYHH MOXKEXK € BAXKIMBHUM 1 aKTyaJIbHUM, 1
morpedye CBOrO BHPINICHHS HE JIUIIE HAa 3aKOHOJABYOMY PiBHI, a W y BHIJIAMII
ONTHUMAJBHUX TEXHIYHUX DillleHb [2].

HarpiBaHHs eleKTpUYHUX KOHTAKTIB MPU BUHUKHEHHI BEJMKHX MEPEeXiHUX
OIOpIB € OIHIEIO 13 MPUYNH BUHUKHEHHS oK. [lepexiiHIM OlopoM Ha3MBAETHCS
OMip, 1110 BUHMKAE B MICIISIX MIEPEXOY CTPYMY 3 OHOT'O MPOBiAHKKA Ha iHImMiH. [Tpu
TIOTIPIIEHOMY KOHTAKTI MEPEXiTHUH Omip Moke OyTH BelKiM [3].

[IpyunHaMu BHHMKHEHHS BEJIHMKHUX IEPEXiJHUX OMOpIiB y KOHTAKTHHX
3’€IHaHHIX €:

— eNeKTPOXiMiYHA KOPO3isl METaJeBUX YaCTHH yepe3 X HECYMICHICTb;

— OKHCJICHHS Ta pyHHYBaHHS METaJeBUX OBEPXOHb KOHTAKTHHX 3’€THaHb
BHACJIIZIOK KOPO3ii ITi/l BIUIMBOM TeIUIa, BOJIOTH, arPECUBHUX PEYOBHH Ta 1CKPiHHS;

—TEKYUiCTh Ta BTOMa METaJiB y 3’ €JIHAHHSIX;

—1nocnalieHHs TOBepXHI KOHTAKTy 4Yepe3 BHYTPIIIHIO Ta 30BHIIIHIO
BiOparlito;

—BHUKOHAaHHS 3’€IHaHb METOAOM 'CKPYTKH' Ta 3a JIOIIOMOTOKO
HECTAaHIAPTHUX 3’€IHYBaIbHUX IPHCTPOIB;

—3aCTOCYBaHHS IIPUCTPOIB 3’€IHAHHSA, TAPAMETPU SIKHX HE BiAIOBINaIOTh
JOIyCTUMOMY CTPYMOBOMY HaBaHTa)KEHHIO T4 YMOBaM €KCILTyaTallii, BKa3aHUM
B IHCTPYKIIiSIX BUPOOHHKIB;

—HEJIOCTaTHE TPUTUCHEHHS TPOBIJIHUKIB TiJl YaC BUKOHAHHS MOHTaXy
3’€IHAHHS.

BesnocepenHiM mKepenoM 3amaieHHs Y pasi BEIUKAX MIePeXiTHIX OMopiB
MOXYTb OyTH:

— @JIEMEHTH €JIEKTPOYCTAaHOBOK, HATPITI O BUCOKOI TEMIIEpPaTypH TEIUIOM,
BHUUICHUM €JIEKTPUYIHHAM CTPYMOM Yy MICIIi BEJIKOTO IIEPEXiAHOTO OIIOpY;

—@NIEKTPUYHI iCKpH a00 YACTHHKH PO3IUIABICHOTO Ta PO3KAPEHOrO
MeTally, 10 BUHUKAIOTh Y MiCIli «IIOraHOr'0» €JIeKTPHYHOTO KOHTaKTY.

ExcnepuMeHTaIbHO JOCIHIMHKEHO 3aJEKHICTh TEMIIEpaTypH HarpiBaHHA
BiJ "acy y MicIi 3’€JHaHHS JBOX MITHHX NIpOTiB cideHHsM 1,25 mm (puc.l) Ta
3aJIeKHICTh TEMIIEPATyPH HATPiBaHHA BiJ 9acy y MicIli 3’ €THAHHS MiTHOTO JPOTY
i3 aroMiHieBUM cideHHsM 1,25 (puc.2).
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Pucynok 1 — 3ayexHicTh TeMIepaTypu HarpiBaHHs Bijl 4acy y MicIli 3’€{HaHHS IBOX
MIJIHUX JPOTIB ciueHHsM 1,25 MM
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PucyHnok 2 — 3anexHiCTh TeMIIepaTypy HarpiBaHHs BiJl 4acy y Miclli 3’€IHaHHsI MiTHOTO
JPOTY 13 antoMiHieBUM cideHHsM 1,25 MM

Temneparypy y wmicui 3’€JHaHHS JAPOTIB BHU3HAYANHM 3a JIOMOMOTOIO
OIITUKO-EIEeKTPOHHOTr0 Tpriany (rermosizopa) «3MTM SCOTTTM V206» mis
Bi3yaui3arii mpormecy HarpiBaHHs B peajJbHUX yMOBax (puc.3).
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Pucynok 3 — ®ikcyBaHHs TeMIepaTypy HarpiBaHHs y MicClii 3’ €JJHAHHS 3a JOMOMOT OO
termoBizopa «3MTM SCOTTTM V206»

[lpoBeneHi JOCHIDKEHHS TOKa3ajid, IO 3pPOCTaHHS TeMIlepaTypH
CIHOCTEpIrajocst y Miclii HesIKiCHOTO 3’€IHaHHS IPOTIB KaOeNbHO-TIPOBIAHUKOBOT
npoaykuii. Ille iHTEHCHBHiNIE 3pOCTaHHS TEMIIEPATYpU CIOCTEpIrajgocs Mpu
3’€/IHAHHI MiJTHOTO 1 aJIFOMiHIEBOTO JAPOTIB.

Omxe, B 000X BHMaJIkax TEMIIEpaTypa HarpiBaHHS Yy MICIll HESKiCHOrO
3’€IHAHHS JIPOTIB MPU3BOJUTH JIO BEJIMKUX MEPEXIJHUX OMNOPIB Ta SIBISETHCS
MOKEKOHEOE3MEUHOI0 MPU KOHTAaKTI 3 TOPIOYMMH MaTepiajaMd 1 MOXe
CIOPUYMHUTH BHUHHUKHEHHS MOXexi. ToMmy s 3ano0iraHHs BHHUKHEHHS
MepexiJIHMX OIOpiB, L0 B MOJAJBIIOMY IMPHU3BOAATH JO HArpiBaHHS MiCIb
KOHTaKTHHUX 3’ €J[HAHb, T JUIs 3a11001raHHS] BUHUKHEHHSI TT0XEX1 0COOJIMBY yBary
MOTPIOHO TPUALIATH SKICHOMY 3’€JJHAHHIO ENEKTPHYHHUX JPOTIB KabelbHO-
MIPOBITHUKOBOI TMPOXYKIii, BigmoBimHo a0 “TIpaBui mHOXexXHOI Oe3leKku B
VYkpaini”. 3’eaHaHHS T[OBUHHE BHUKOHYBATHCS  BHKIIOYHO  MAasHHSIM,
3BApIOBAHHIM, OIPECYBaHHSIM a00 OONTOBMM 3’€IHAHHSM, MO0 3MEHIIHUTH
PHU3MKH BUHUKHEHHSI TIEPEXiIHUX OMOPIB Ta MOKEXK.
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EKCIHHEPUMEHTAJIBHE BUSHAYEHHS ITAPAMETPIB
MPOCOYEHHS PIIMHA B CUITYYUI MATEPIAJI

Oneca Cnaezopoocvka
Kocmanmun JIucenxo
B.B. OuiitHuK, KaHAUIAT TEXHIYHUX HAYK, JOIICHT
HanionanbHnii yHiBepcHTeT HUBIJILHOIO 3aXMCTy YKpaiHH

OO0’eKTOM JOCII/DKEHHSI € TPOIeC MPOCOYCHHS PIIWHH B CHITyYHH Matepiai.
IMoGynoBaHO MaTeMaTHYHY MOZEIb [JIsi BU3HAUCHHS IapaMeTpiB NPOCOUYEHHS PiJUHU B
IPYHT: Koe(illieHTa TOpPHCTOCTI IPYHTY, KoedimieHTa TigpaBiiuyHOI IPOBIJHOCTI i
MOKAa3HUKAa KarIspHOCT. [IpuITycKaeThes, IO MPOLEC NPOCOYCHHS PIIUMHH B IPYHT
onucyeThest Mozie/utto ' piH-AMNT, 0COONUBICTIO SIKOT € YSBJICHHS HPO YiTKY MEXY MK
BIKE€ 3MOUCHHUM 1 IIIE CYXUM IPYHTOM.

Kurouosi cjioBa: po3nuB piiMHH, MapaMeTpu NMPOCOYEHHS, Mojelb [ piH-AmnT,
Koe(iLi€HT OPUCTOCTI, CUITY4dHH MaTepiall.

EXPERIMENTAL DETERMINATION OF THE PARAMETERS OF THE
LIQUID INFILTRATION INTO THE SAND

Olesya Slavhorodska
Kostyantyn Lysenko
V.V. Oliinyk, Candidate of Technical Sciences, Associate Professor
National University of Civil Defence of Ukraine

The object of the study is the process of liquid impregnation into bulk material. A
mathematical model was built to determine the parameters of liquid seepage into the soil:
soil porosity coefficient, hydraulic conductivity coefficient and capillarity index. It is
assumed that the process of liquid infiltration into the soil is described by the Green-Ampt
model, the feature of which is the idea of a clear boundary between already wetted and still
dry soil.

Keywords: liquid spillage, impregnation parameters, Green Ampt model, porosity
coefficient, bulk material.

AHami3 Momened pO3TIKaHHS TOPIOYMX pIOMH, 3acBiAYUB, IO BOHH HE
BPaxOBYIOTh IMPOCOYEHHS PiJMHM B MiJCTHIAa04y MoBepxHI. Lle, B cBOIO uepry,
MPU3BOAWTE 1O IOXHOOK B OIHII pO3MIpIB PO3NWBY, Ta AWHAMIKH HOTrO
yTBOpeHHS. IIpocodueHHs piIMHM B CHIIydHH Martepial, 30Kpema, TIPYHT,
omucyerses Monemtio I'pin-Amnt (Green-Ampt) [1]. B mMozerni posrispaersest
MeXa MDK CyXuM 1 BXE 3MOYEHHMM TIpyHTOM. Jlng mpoBeneHHS
eKCTIEpUMEHTAJIbHUX JOCTI/UKEHh B SIKOCTI CHIydoro wmarepiamy Oymo
BHUKOPHCTAHO ICOK, SKWI HAcHWIaBCsA B IITiHAP nmiamerpoM 60 mm. B sxocti
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pizuan Oyno oOpaHo cupy Hadry. Pe3ynpratm BuMIpIOBaHHS TNIMOWMHU
TIPOCOYEHHS Z , TOBIMHY IIapy PiJHU Ha MOBEPXHI hO B Pi3HI MOMEHTH 4acy

HaBeJeHO B [2]. 3ayieXHICTh MIX TOBIIMHOIO IIapy Ha(TH Ha MOBEPXHI MICKY i
TJTMOMHOIO TIPOCOUYECHHS € IPAKTHYHO JTiHIHHOO (puc. 1).
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Pucynok 1 — 3anexHicTb MiXk TOBIIMHOIO Iapy HAaGTH
Ha MOBEPXHi IMiCKY i ITHOMHOI0 TIPOCOYCHHS

3anexHicTh 4acy MNpOCOYeHHs cupoi HapTH B IMICOK BiJ TIIMOWUHU
MIPOCOYEHHSI allPOKCUMOBAHA MOJIHOMOM, 1110 MICTUTh JTOAGHKH JIPYroi i TPeThoi
CTETEeHIB BiJIHOCHO TIIMOMHY MPOCOYEHHS Z. AHANI3 TPOCOYEHHS CUPOi HApTH B
MICOK CBIIYMTb, IO TITMOWHA MPOCOYEHHS 1 TOBIIMHA [IAPY PIIUHU Ha MMOBEPXHI
ITICKY OB’ s13aHi JIHIHHO.

Ha puc. 2 HaBeICHO eKCIICPUMEHTAJbHY 3aJICKHICTh Yacy Bif ITIHOUHH
MIPOCOYEHHSI Ta 11 aPOKCUMAIIII0 Y BUTIISI:

l‘(z) =az’ +bz° (1)

Heimomi koedimientn a, b OymemMo mIyKaTH SK 3HAYCHHS, IO
3a0e3MeuyoTh MiHIMYM CyMH KBA/IPaTiB BiIXWJICHb PO3PaxOBaHUX 3a (HOpMYII00

3Ha4eHb qacy t\Z, ) Big ekcrepuMeHTanbHUX 3HAaYCHb )

a,b

L= i(t(zi)— ;) —min 2)
i=1
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PucyHok 2 — 3ayexHiCTh 4acy BiJ] IITMOUHYU MPOCOYEHHS:
1 — eKCrepUMeHT; 2 — anpoKCcHMallist

BigHocHy nmoxuOKy anpokcumanii HaBeJeHo Ha puc. 3.
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PucyHnok 3 — 3anexHicTh BiTHOCHOI ITOXHOKH arnpoKCUMAIli1
BiJl 4acy MPOCOUYCHHS

AHami3 3aneXHocTe Ha puc. 3 CBIAYUTH MPO T, IO MICHIA IepIIol
XBUJIMHU TICIII PO3JIMBY PIAWHH 3aJEKHICTh Yacy Bifl TTIMOMHHA TPOCOYCHHS
3aJI0BITBHO ampokcuMyeThesi oiHomMoM (1). IToxmbka Takoi ampokcumarii He
nepesutye 10% i Mae TEHICHINIO 10 CTIAAaHHS 13 YacOM.

[lepcniekTriBE MOMANBIIMX JOCTI/DKEHb IIOB'S3aHI 13 BpaxyBaHHSIM
OTPHUMAaHNX 3AJISKHOCTEH B MOJeINi pO3TiKaHHA pianHM Ha IpyHTI [3] Ta Moxeni
TOpiHHA PO3JIMBY ropiovoi pigunu [4]. BpaxyBaHHS MPOCOYEHHS PiIMHU B IPYHT
npu il po3TiKaHHI 1 TOPiHHI JO3BOJISIE YTOYHWTH TEIUIOBHH BIUIMB MOXKEXI Ha
cTaseBi i 0eToHHI KOHCTPYKii [5].
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EKCIHHEPUMEHTAJIBHI JOCIIIKEHHSA OB’€EMHOI'O
KOE®IIIEHTA CIIYYEHHSA BUCOKOTEMIIEPATYPHOI'O TA
BOI'HE3AXNCHOTI'O IOKPUTTSA

JImumpo Cmonak
P.Bb. BeceaiBchbKmii, KaHIUIAT TEXHIYHUX HAYK, TOICHT
JIbBiBCHKHI Aep:KaBHMI YHIBepcHTeT 0e3MeKH KUTTEAIATBHOCTI

3a cranmaprtuzoBanuM MetogomM JCTY-H-II b B.1.1-29:2010 BukoHaHO
€KCIIepUMEHTANBHI JOCHTIPKeHHS 00 BU3HA4YEHHS 00’€MHOro KoedillieHTa CITydeHHS
BHCOKOTEMIIEPAaTYpHOTO Ta BOTHE3aXHCHOTO IIOKPHUTTS IS CTaJeBUX KOHCTPYKILH.
[pyHTYIOUHCH Ha NPOBEAEHUX EKCIEPMMEHTAIBHUX JOCIIHKEHHIX BU3HAYEHO 00'€MHUI
Koe(illiEHT CITydeHHs OKPHUTTS, IO CTaHOBUTH 10442,75 MM/ Ta koedilieHT yMOBHO-
niniiiHOTO Criydenss — 1,717.

KarouoBi cioBa: BOrHe3axHMCHE IIOKPUTTS, BOTHE3aXHCHa  3JaTHICTb,
CTaHJApPTH30BaHUH MeTon, 00’eMHHMH KOe(ilieHT CIydeHHS, KoeQillieHT yMOBHO-
JHIHHOTO CITyYeHHSI.

EXPERIMENTAL STUDIES OF VOLUME EXPANSION COEFFICIENT
OF HIGH-TEMPERATURE AND FIREPROOF COATING

Dmytro Smolyak
R.B. Veselivskyy, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

According to the standardized method of DSTU-N-P B V.1.1-29:2010, experimental
studies were performed to determine the volume coefficient of swelling of high-temperature
and fire-resistant coatings for steel structures. Based on the conducted experimental studies,
the volumetric coefficient of swelling of the coating was determined, which is 10442.75
mm?/g, and the coefficient of conventional linear swelling is 1.717.

Keywords: fire-resistant coating, fire-resistant ability, standardized method,
volume coefficient of swelling, coefficient of conditional-linear swelling.

3acTocyBaHHS METaJNeBUX OYOiBENbHUX KOHCTPYKIIH Ta eIeMEHTIB
MOXUJIMBE JIMIIEC 32 BiJNOBITHOCTI IX TEXHIYHOMY peEriaMeHTy OYHiBelbHIX
BHpoO6iB [1,2], ocobnmBo B yacTuHi 3a0e3MeueHAs He00XiTHOI HOPMOBAaHOI MEXi
BOTHECTIMKOCTI Ta KiIacy BOTHecTiiikocTi. Ha ainb momnpu BelwKy IepeBary y
CBOIX MIITHICHHAX BIaCTUBOCTSIX, METaJIeBi OyIiBeIbHI KOHCTPYKIIii MafOTh HU3BKY
MEXy BOTHECTIHKOCTI, III0 OOMEXYe iX 3aCTOCYBaHHS y BUIIAlI THUX YW 1HIIMX
OynmiBeTbHUX KOHCTPYKIiH y BiamoBimHocti no [3]. Tomy, s MOXIHBOCTI
BHUKOPHCTAHHS METAIEBUX OyHiBEIbHUX KOHCTPYKIIH, aKTyaIbHIM 3aJIUIIAE€THCS
iX BOTHE3aXHCT.
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Jyist OLiHKM BOTHE3aXMCHOI 37aTHOCTI po3po0ieHoro mokputts [4] ms
CTaJIeBUX KOHCTPYKIIN Ha OCHOBI HOJIICHJIOKCAHY Ta OKCHJIIB aJIFOMiHIiI0, THTaHY
Ta XpOMY, HPOIOHYETHCS BHKOPHUCTOBYBAaTH METO]] BH3HAYEHHS 00 €MHOTO
KoedirienTa crydeHHs [5,6].

CyTHICTh METOTy BU3HAYCHHS 00'€MHOr0 Koe(hillieHTa CITyJICHHS MOJIATae
y BU3HaYEeHHI 00'eéMy BOrHE3aXHCHOT0 3ac00Y, 110 YTBOPUBCS 3 NIEBHOI MacH
3aco0y micns BBy TeMmepatypu 340 °C. 3aCTOCOBYETHCS AJIs BOTHE3aXUCHHUX
MOKPUBIB 1 OAHOPIAHUX MaTepiamiB Ta cyMimen (papOu, naku Tomo). 3a
pe3yabTaTaMu BUIPOOYBaHb 3a METOIOM BH3HAUCHHS 00'€éMHOro KoedilieHTa
CIy4eHHs PO3paxoBYeThcs 00'eMHHI KoedilieHT ciydeHHs K5 32 GOpMyITor:

Kos = 0,125 nd? (her/my + heo/m ) [MM¥/r] (1)

ne d -giaMeTp CKIISTHOTO CTaKaHa, MM,
hei1, hes - BUCOTa cyueHoro mapy nepuioi Ta Apyroi HaBaKKM MaTtepiaiy, MM;
m;, m;- Maca Ieploi Ta Jpyroi HaBa)XKU MaTepiamy, T.

Jlns  moCHipKEHHS BOTHE3aXMCHOI  3[aTHOCTI  TMOKPUTTI  METOIOM
BU3HAYCHHS 00'€eMHOro KoedillieHTa crydeHHS OyJI0 BHIOTOBIICHO KOP3WHKY 3
anoMiHieBoi (orbru po3mipom 160x60x10 MM, SIKy 3aIOBHIIIM IAPOM TOKPHTTS
cepenHbo0 BUCOTOW 2,07 MM, IO BUMIpSHA Yy M'SITH TOYKAX DPIBHOMIPHO IO
JIOBXKHHI 3pa3Ka i3 BOTHE3aXHCHOIO MaTepiaiy Micis HOro BUCYIIyBaHHSI.

3 OTpUMAHOro Marepiany MOKPUTTS YTBOPWIHM JIBI HaBaXKKU 3 TPaHYJ
po3Mipom He Ounblire 2 MM Ta Baroro 2,96 ta 2,04 BiqIoBiIHO, SIKI MOMICTUIIN Y
CKJISIHKHM 3 TEPMOCTIMKOr0 ckiia JriamerpoM S50 M.

Jist mocIi/pKeHHsT BOTHE3aXUCHOI 3[]aTHOCTI OKPUTTS 11l CKIISIHKU Oyi10
MOMIIIIEHO Y eJIEKTPOIiY, 110 MPOrpiBaiach MPOTIrOM OJHIET TOAWHY 110 3a]aHOT
temnepatypu 340 °C, na 20 xB. [licns BumpoOyBaHHS Ta OXOJIOPKEHHS
JOCTIDKYBAaHOTO 3pa3ka IIOKPHUTTS, IITAHICHIMPKYJIEM BU3HAYMIN CEpeIHE
3HAYEHHs BHCOTH CITyYEHOrO IIapy MaTepiany y KOXHIH CKISHIN, BUMIipSIBIIH
BHCOTY y ITSITH TOYKaX: y HEHTPi CKISTHKH 1 HA CepeaUHaX YOTHPHOX PaIiyciB.
Bucora cmydenoro mapy cranoBuna 13,48 ta 12,42 MM y meprriit Ta mpyrii
CKJISTHKAX BiAmoBigHO (puc. 1).

Pucynok 1 — 3pa3ku CrrydeHOro HOKpUTTS
TiCIIS POBEICHHS BUMPOOYBaHb
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BukopucroByloun  pe3yabTaTH  €KCHEPHUMEHTAIBHUX  JIOCIHiKEHb
po3paxoByeMO 00'eMHUH Koe(DillieHTa CITydeHHS ITOKPUTTSI:

Kos= 0,125 nd? (het/mi+heo/m ;) [MM/r]
Ko = 0,125X3,14X502X(l3,48/2,96+12,42/2,04) =10442,75 MM>/T.

JlonaTkoBO po3paxoByeEMO YMOBHUI JTiHIHHUN KoedimieHT crrydeHHs Ky,
3a hopMyIoro:

Ko =0,12510% 1:d2 py-(her /m; +hea/ms) 2)
pn=103-m/(I-a-h) [r/em?]
o =10°-32,7/(160-60-2,07)= 1,645 [r/em] ,
Ky =0,125-104-3,14-50%-1,645-(13,48/2,96+12,42/2,04) =1,717

3riiHO 3 pe3ynbraraMy eKCIIePUMEHTAIbHIX JTOCHTIKEHb Ta BIAMOBIIHUX
PO3paxyHKiB, BU3HAYEHO, 1110 00'eMHHI KOe(illiEHT CITydeHHSI IIOKPUTTS CTAHOBUTH
10442,75 Mm*/1, KOeBillieHT YMOBHO-JIiHIHHOTO CriydenHsm — 1,717,
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V]IK 629.111
EJIEKTPOMOBLIL. TEHIEHIII TA HEBE3IEKH

Anopiu I'aspunrox, kanouoam mexHiuHux HayK, OOYeHm
JIbBiBCBHKHI Aep:KaBHMIl YHIBepcUTET 0e3NMeKH KUTTEAIITbHOCTI

OxpecieHo TeHCHIIIT PO3BUTKY eJIEKTPOMOO1LTIB B yMOBax chorosieHHs. HaBeeHo
CTaTUCTMYHI  JOCTIDKEHHS, a TakoX IIPOAaHANI30BaHO TIIOXKEXHY HeOe3neky
eneKTpoMoOitiB. Pa3oM 3 THM NpUAiNEHO yBary eiaeKTpoMOoOisM, sIKi MpalOlTh Ha
MAJMBHUX €JIEMEHTaX Ta BHKOPUCTOBYIOTh BOJICHb. BH3HaueHO 0COOIMBOCTI PO3BHUTKY
MOJKEXK ENeKTPOMOOUTiB Ta MpOONEMAaTHKH pPearyBaHHs IOMKEKHO-PATYBAIbHUMU
migposaiiamu JICHC Ha Taki momii.

Kurouosi cioBa: enexkrpoMoOinb, moxexxHa HeOe3leka eIeKTpoMoOitiB, JiTik-
ioHHa Oartapest.

ELECTRIC VEHICLES. TRENDS AND DANGERS

Andrii Gavryliuk, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

The article outlines the trends in the development of electric vehicles in the current
environment. Statistical studies are presented, and the fire hazard of electric vehicles is
analyzed. At the same time, attention is paid to electric vehicles that run on fuel cells and
use hydrogen. The peculiarities of the development of electric vehicle fires and the
problems of responding to such events by fire and rescue units of the SES are identified.

Keywords: electric vehicle, fire hazard of electric vehicles, lithium-ion battery.

CBiTOBa CHIILHOTA HEBINHMHHO Ta CTPIMKO PYXA€ThCS JO TOMIYKY
ANPTEPHATHBHAX Ta €KOJIOTIYHO YHCTHX IDKEpeN eHeprii, B TOMYy YWCIi 1 Ha
TPAHCIIOPTI, a 3yXBaJIO PO3B’s13aHa BiifHA POCI€IO CYIIPOTH YKpaiHHU, TaKi MPOIECH
JIMIIIEe aKTUBI3yBasla Ta NPUIBUIIINIA. Taka eHepreTuka y TpaHCIOpTi 3Haifiia
BiIOOpaKeHHS y eEKTPOMOOUISAX 3 HYJbOBUM BUKHIOM IIIKiJUTHBHX Ta3iB.

3a manumu [1] yacTtka enexkTpoMoOiaiB y 2021 pori mepeiinia BiaAMITKY
10% cBITOBHX MPOAaXKiB aBTOMOOLTIB 1 TPOIOBIKYE 3pOCTaTH. 3arajabHa KiTBKICTh
€JIEKTPOMOOLITIB, IO BUKOPHUCTOBYETHCS, CTAHOM Ha KiHelb 2022 poKy, CKJIanae
Maibke 27 muH (puc 1). 3a mporHozamu mo 2040 poky KiTBKICTh TaKuX
aBTOMOOLTIB epeBUIHTE 550 MutH [2].
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Pucynok 1 — /luHaMika KiJIbKOCTI €1eKTpOMOOLTIB y CBIiTi [3]

Haiibinpiie Takux aBTOTPAaHCHIOPTHHX 3aco0iB 3ocepemkeHo y Kural,
€spomi Ta CIIA, a cepen HUX HalOUIBII MONIMPEHUMH € JIETKOBI MACa)KHUPChKi
aBTOMOOLTI Ta aBTOOYycH. MozenbHui psj enekTpoMoOiiB ckiaaae monaa 450
HaliMEHyBaHb, 110 B I1’SITEPO OUIbILE Y OPiBHAHHI 13 2015 pokoM.

Taka Ttennmenuiss miakpimena i KoHuemnmiero 3a cranuii po3BHTOK
npuitasaToro [eHepanbHolo Acambieero OOH, a Takox pi3HOMaHITHUMU
YPSIIOBUMH IPOrpaMaMH, sIKi CTUMYJTIOIOTh IIPUI0AHHS €IEKTPOMOO1ITiB, OI0KET
sixkux y 2021 pori nepesunims 30 mutpa. nonapis CLIA.

A 3TiJIHO NIPOEKTY 3aKOHY, 110 BKIIOYEHHMI 10 MOPSAAKY JEHHOTO 3acilaHHs
BepxoBHoi Pagu Ykpainu «[Ipo pesiki nmuTaHHS BUKOPUCTAHHS TPAHCHOPTHUX
3ac00iB, OCHAIIEHUX EJIEKTPUYHUMH IBHI'YHAMH Ta BHECEHHS 3MiH JI0 JESIKUX
3aKOHOJABYHUX aKTIB Y KpaiHH I[0/I0 MTOI0JaHHS TAJMBHOI 3aJIEKHOCTI 1 PO3BUTKY
eNEeKTPOo3apsiqHOl  IHPPACTPYKTypH  Ta  ENEKTPUYHUX  TPAHCIOPTHUX
3ac00iB» YKpaiti MpornoHyeTbest 3 ciuHs 2025 poky 3a00pOHEHO 3[iHCHIOBATH
3aKkymiBiro y cdepi rpomancekoro TpaHcnmopTy moHany S50% aBToOyciB 3
JBUTCYHAMH BHYTPIIIHBOrO 3ropsiHHs, a ciuHsg 2033 poky [0 mepeBe3eHb
NacakupiB Ha MICHKHX aBTOOYCHHX MAapIIpyTax 3arajbHOr0 KOPHCTYBAaHHS B
pPeXHMI PETYISIPHUX NAaCaXHPCHKHX II€PEBE3eHb y MicTax palOHHOTrO Ta
00J1acCHOT0 3HAYCHHS IOMTYCKAIOTHCS BUKITFOUHO EIEKTPOOYCH.

OdeBuaHO, MmO CTpiMKe 3OUIBIICHHS KUTBKOCTI — €IEKTPOMOOLTIB
MIPU3BOANTE 10 30UIBIICHHS pi3HOTO pony Hebesrmek. OmHUM 3 TaKWX BHIIB
HeOe3MeKn € NOKe)KHa HeOe3MeKa.

He3Bakatouu HampaioBaHHS MDKHAPOTHHUX CBITOBHX OpraHi3amiii TaKux
sk, Mi>kHapozaHa opranizanis crangaprizarii (ISO), Opranizamnist aBTOMOOITBHIX
imkenepis, (SEA), HamionansHa oprasizamis 3axucty Big noxex (NFPA) ta ausku
HOPMAaTHBHHX aKTiB, sIKi 00yMOBIIOIOTH Oe3meky [3, 4, 5] Tomo, exekrpomoOini
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PE30HAaHCHO 3alMAIOTHCA Ta 3/aTHI HaBITh BHOyXaTW, 3aBlalOud MarepiaibHi
30UTKH Ta TPU3BOTUH JI0 JIIOJCHKUX XKepTB [6, 7, 8].

3a3BU4ail IMOXKeXa EJIEKTPOMOOUIIB CHPUYUHSETHCS  HE3BOPOTHOIO
€K30TEpMIYHOIO PEaKIIi€lo, IKa BHHUKAE B CUIIOBIH akyMmyssitopHi O6artapei (AKB).
IcHytoTh pi3HI THUNM JiTiIH-lOHHUX ©aTaped, sKi BUKOPHUCTOBYIOCS Ha
enekTpoMobiax, cepen skux LiCoO, LiMn,O4 LiNiMnCoO, LiNiCoAlO; Toro,
MoJKeXKHa Hebe3meka sIKuX HaBeaeHo y [9].

Oco0nuBICTh MOXEXKHOI HEOE3MEKN EJIEKTPOMOOLITIB MONISTAE B TOMY, IO IIPH
neperpiBanHi  cmwnoBoi AKB 3 Hel Moxe BHOUISATHCH psii  TOKCHYHHX,
JICTKO3aMMHCTHX 1 BHOyXOHEOC3IICUHHUX Ta3iB, Cepe/l SIKMX BOJCHb, METaH Ta €TaH.

[NoxexxHa HeOe3meka TaKUX aBTOMOOLIIB OOYMOBIIIOETHCS 1 CKIIAIHICTIO
raciHHs Yyepe3 HEMOXKIIMBICTh OTPUMATH JIOCTYI 10 JpKepesa 3aiiMaHHsI — CHIIOBOT
AKBDB. Taki noxexi CynpoBOMIKYIOTHCS TPHBAIMM TOPIHHSAM 1 MalOTh 3JIaTHICTh
JI0 TIOBTOPHOTO 3aiiMaHHS BIIPOAOBK T'OIMH YM HABITh JHIB BiJl [MOYaTKOBOL
noxexi [10].

OxpeMmy yBary NIpHUBEPTAIOTh €JIEKTPOMOOLTI Ha BOJHEBHX NaJMBHUX
enementax (FCEV). 3a nanumu [11] kinbkicts FCEV y €Bponi ctaHOBHUTB MOHA/T
2,6 tuc., y CIIA — 13,3 tuc, Kurai — 8,4 tuc. Ta Snownii 3,9 tuc. [12]. 3aranbpna
kinbkicte FCEV cranom Ha kiHeup 2021 poky craHoBuTh moHaa S50 THc
aBTomoOimiB. Posnionin FCEV cranom na 2021 pik npuBeaeHo Ha puc 2.
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Pucynok 2 — Posmoznin FCEV no kpainax csity
craHoM Ha KiHeus 2022 poky

[Moxexna HeOe3meka TaKWX TPAHCIIOPTHUX 3acO0IB  OOYMOBIIOETHCS
HASBHICTIO BOIHIO, KU 30epiraeThest mij TrckoM 35 abo 70 MI1a i 3a meBHIX yMOB
BiH MOXX€ BHKHIATHCh B arMmocdepy, ropitm ta BuOyxatn. Posrepmermsaris
CHCTEMH II0fadi BONHIO MOXKIIMBA BHACTIJIOK MEXaHIYHOI fii Ha Oygp - SKUiA
KOMITOHEHT CHCTeMH a00 TEXHIYHOI HeCHpaBHOCTI. MexaHidHa i MOXe OyTH
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3YMOBJICHA JOPOXKHBO-TpaHCIIOpTHOIO mpuronoro 3a ydacti FCEV. Texmiuna
HECIIPaBHICTb MOXX€ BHMHHKHYTH BHACJIJIOK HESKICHOTO PEMOHTY, TEXHIYHOTO
o0cIyroByBaHHs 200 HOro mpoBeleHHs He 3a perameHToM. KramaH craBieHHs
HAJUTUIIIKOBOTO THCKY CTPABIIIOE BOJACHb B HABKOJMIIHE CEPEOBUIIE 3 METOO
3ano0iraHHsl MOHaJHOPMOBOMY 30LTBIIEHHIO THCKY B Oainoni. Takwmii mporec
BiZIOyBaeThCS TpH 301IBIICHH] TeMIlepaTypH ra3zy B Oajoni. e Moxke TpanuTHch
BHACJIJOK TiJBUIICHHS TEMIIEpaTypd HaBKOJIHMIIHBOIO CEpEIOoBHINA 4epes,
MIPUMIPOM, TIOKEXKY TOPYY MPUIAPKOBAHOTO aBTOMOOLUIS. 3BaXkaloud Ha Te, IO
MiHIMaJbHA EHEpris 3aiMaHHs BomHIO craHoBuUTh Jjume 0,02 m/Dx, I1iIKOM
OYEBHTHO, 0 HMOBIPHICTH TOPIHHS BOIHIO € Iy)Ke BUCOKOKO [13].

TakuM YMHOM HEMUHYYHMH PO3BUTOK €JIEKTPOMOOLIIB HECE HOBI BUKJIMKU
Ta HeOe3mekn. Taki HeOe3IeKH IMOB’sI3aHi HA caM Mepel 13 HEKOHTPOJIbOBaHUM
3afiMaHHsIM TaKUX aBTOMOOIJIIB, 1110 CIPUYMHSIETHCS EK30TEPMIUHOIO PEAKIII€I0 B
CHJIOBIM aKyMYJATOpHiI OaTapei, a TAKOXX 3JaTHICTIO 10 IOBTOPHOI'O 3aliMaHHS.
Pa3om 3 TMM nuHaMmika Ta OCOOJIMBOCTI PO3BUTKY MOXKEX JAHOTO POAY HECYTh
IHIIMHA XapakTep Yy MOPIBHSIHHI 13 aBTOMOOUISMH 1 ABHI'YHAMH BHYTPILIHBOT'O
3ropsiHHs Bakko JoctymHicTh AKDB 110 roputh, BUAUIEHHS BOIHIO Ta METaHy,
3IaTHICTH 10 BUOYXY Ta IOBTOPHOTO 3aiiMaHHs OTPEOYyIOTh PO3pOOICHHS HOBUX
ClieHapiiB Ta MeXaHi3MiB pearyBaHHS Ha Taki MO/l MOXEKHO-PATYBaJIbHUMH
miapozainamu JJCHC.
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3AJIEKHICTD 3MIHU BEJIMYUHU TEITJIOBOI'O IIOTOKY
BIJ I'OPIOYOI'O MATEPIAJTY

HOpiii Hazipuak
JIbBiBCBHKHI Aep:KaBHMI YHIBepCHTeT 0e3MeKH KUTTEAIATBHOCTI

Po3BHTOK TeXHONOTi cHpuYMHSIE BUHUKHEHHS HEOE3NeYHNX MAacIITaOHUX
MOXKeXX, TpH SKAX BigOyBaeTbCcs BUAIIGHHS BEIMKOI KUIBKOCTI  TEIIOBOTO
BUTIpoMiHIOBaHHS. [lompw IOCTI/UKEHHS HEraTHMBHOTO BIUIMBY Ha Pi3HI KOHCTPYKIII,
3aJIMIIAETHCS] HEBH3HAUYSHNM CaMe 3aJIeXKHICTh BETMYMHH TEIUIOBOT'O IIOTOKY, 1[0 OTPUMYE
MOKE)KHO-PATYBAIbHA TEXHIKa Yy XOAI BHKOHAaHHS (YHKIIH 3a TpH3HAYSHHSM, B
3aJIeKHOCTI BiJl BEJIMKOI KiJIbKOCTI apamMeTpiB.

KirouoBi ciioBa: moke)XHO-pSTyBaJIbHa TEXHiKa, TEIUIOBE BUIPOMiHIOBaHHS,
KOe(iLliEHT YOPHOTH CHCTEMH, TTOXKEXa, KyTOBHI Koe(ilieHT BUIPOMiHIOBaHHS.

DEPENDENCE OF THE CHANGE IN THE HEAT FLUX VALUE
ON THE COMBUSTIBLE MATERIAL

Yurii Nahirniak
Lviv State University of Life Safety

The development of technologies causes the emergence of dangerous large-scale
fires, which release a large amount of thermal radiation. Despite the study of the negative
impact on various structures, the dependence of the magnitude of the heat flux received by
fire and rescue equipment in the course of performing its intended functions on a large
number of parameters remains uncertain.

Keywords: fire and rescue equipment, thermal radiation, system blackness, fire,
angular radiation coefficient.

HeBnmHHUIT pO3BUTOK TexHONOriH Ta obmamHaHHS XXI cromiTrs Ha
CY4acHOMY €Talll pO3BUTKY JIIOZICTBA IA€ IOIITOBX Ta CTHMYJ IS PO3BHTKY
cdepu cBOTO iCHyBaHHS, BIIOCKOHAJICHHS B)XKE ICHYIOUHMX Ta CTBOPEHHS HOBUX
TEXHOJIIOTiH, METO/IB i cITOCO0IB BUPOOHUIITBA, BIIOCKOHAJICHHS Ta TIOKPAIIICHHS
KHTTSA Ha IUTaHeTi. Pa3oM 3 TUM, 3 HayKOBO-TEXHIYHHM IIPOTPECOM 3pOCTa€e
3arpo3a >KATTIO Ta 3[J0POB'I0 JIFOJICH, MaTepialbHO-TEXHIYHAM pecypcam, o, B
CBOIO Uepry, BUMAarae BiJl BUCHUX Ta IHKCHEPHO-TEXHIYHHUX MPAIliBHUKIB PI3HUX
ray3eif HayKd Ta BUPOOHHUIITB CTBOPEHHA OC3MEYHIX TEXHOIOTi BUPOOHUIITBA,
a Bimg ciayxk0, gki 3a0e3medyroTh 3amo0iraHHsS Ta JIKBifalio HeOe3MmeuHuX
CHUTYaIIiii, BUPIMIICHHS TUTaHb MO0 1X ePEKTUBHOTO 3/1IHCHECHHS.

OnHi€l0o 3 OCHOBHHMX NpOOJeM CHOTOJICHHS OyiaM Ta 3ajIMIIAIOTHCS
Ha/3BUYAlHI cUTYyawii, SIKi Bce JacTinie Ta y OUTBIIMX MaciTabax TparuisioThCs
B pI3HMX YacTHHaX IUIAHETH. Maibke KOKHa Jpyra HaJ3BHYaliHa CHUTYallis,
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0CcOONMIMBO HA 00'€KTaX TPOMHCIOBOCTI, CYMPOBOMKYETHCS MOXKEKAMH, IO
moTpedye Oe3mocepeTHbOI yIacTi MOKEKHO-PATYBATLHIX T IPO3/ILTIB.

[Mopsin 3 TeXHIYHUM PO3BHTKOM, IO CTBOPIOIOTH MOXKEKHY HEOE3IEKy, y
2022 pori KiJbKiCTh HaJ3BHYaWHUX CUTYallill 3HAYHO 301IBIIMIIACK, Y 3B SI3KY 13
ITOBHOMACIITa0HOIO arpeciero pociiicekoi (emepamii. Ile 3mycmno [lepxkaBHy
ciryx0Oy YKpainu 3 Ha/[3BUUaiiHUX CUTYalliil 301bIIUTH YBary y NMuTaHHs Oe3neKkn
PSTYBAIBHUKIB Ta MOKEKHO-PATYBAIBHOI TEXHIKH.

1o x Take MOXKeKa, BCi BUBYAIOTH I11€ 31 IIKITLHUX POKIB, TPOTE MAJIO XTO
3ayMY€ThCSI PO TIPOLECH PO3BHTKY Ta mommpeHHs. Came Ii Tporecu
TIOTTHOJIEHO BUBYAIOTHCS PSITYBAILHUKAMHU SIK 111 YaC HABYAJILHOTO MPOLIECY, TaK
1 B XOJIi CITy>K0O0BOI JisSUTEHOCTI UM HAYKOBOT'O TOCIiKeHHS. OTHUM 13 KITFOUOBHX
(bakTOpiB MOIIUPEHHS OXKEXKI, 10 30Mpa€e BEMUKOI YBard HayKOBIIIB, SBJISIETHCS
TEIIO BUJIJICHE MiJ] Yac 3rOpaHHs MPOAYKTIB TopiHHs. TeruioBuil MoTik B JaHOMY
aCMeKTi MOCTa€ sK APYr JJIsi HEKOHTPOJIbOBAHOIO MOJYM’S Ta BOpOT JUIs
HaBKOJIMITHBOTO CEPElOBHIIA, B TOMY YHCII 1 MarepialbHUX LIHHOCTEW Ta
JIIO/ICHKOI Oe3MeKH.

Otxe, TEIUIOBE BUIIPOMIHIOBAHHSI — 1I€ SIBUILE, SIKE BUHUKAE B PE3yJIbTaTi
B3a€MOJIIi 00EPTANILHOrO 1 KOJHMBAJIBHOI'O PYXY aTOMIiB 1 MOJEKYNl 3 SIKHUX
CKJIaIa€ThCs PEUOBUHY. TeruioBe BUIIPOMIHIOBAHHS XapaKTepHE NPAKTUYHO VIS
BCIX TiJI, SIKI MalOTh TEMIIEPATYPy, 10 MEPEBHIIYE TEMIIEPATYpy aOCOIIOTHOrO
Hyns. 3 JOpyroi CTOpOHM [JaHUM BUJI BUNPOMIHIOBAaHHS  SIBIISIETHCH
eJICKTPOMAarHiTHUM BHIIPOMIHIOBaHHSM, IO CTBOPIOETHCS TEIUIOBUM PYyXOM
3apAIPKEHUX YaCTUHOK B PEUOBHHI.

[lpu mocnmijkeHHI TOMIMPEHHS TEIUIOBOrO TOTOKY YU  MPOLECY
TEIJIO00MIHY, HAyKOBI[l 3BEPTAIOTHCS CaMe JI0 JTOCIHIKEHHsI HOro iHTEHCHBHOCTI,
IIPY IIbOMY BUKOpHCTOBYIOUH (popmyny Credana-bonbimana [1]:

4 4
g=2,-567[ = | -[ 2| g, (M)
100 100

I€ €np - 3BENEHUH KOE]ILllEHT YOPHOTU CHUCTEMH, ;2 - KyTOBHH KoedilieHT
BUIIpOMiHIOBaHHS, 7; - cepelHss TemmepaTypa mnoBepxHi ¢akena, K, 7, -
TeMIIepaTypa 3BepHeHoi 10 (akeny noBepxHi Tina, K.

3 manHoi (hopMynH MOKHA 3ayBaXKHTH, IO CaMe BEIMYWHA IHTCHCUBHOCTI
TEIUIOBOTO IIOTOKY 3aJIeXHUTh BiJ TPhOX UYWHHHKIB: KYTOBOTO KoeilieHTa
BHITPOMIHIOBaHHS, KOE(IIiEHTa YOPHOTH CUCTEMH Ta BiJl TEMITEPATypPH PEIOBUHHI
(mpenMery), 0 TOPUTE.

[Ipu MacmTaOHUX BIIKPUTHX MOXKEXKaX, TEMIEpaTypa TOPIiHHS 3aTeKHUTh
BiJl TEIJIOTBOPHOI 3/IaTHOCTI TOPIOYMX MaTepialliB, MIBUAKOCTI iX BUTOPSHHA i
METEOpOJIOTIYHIX YMOB. B cepeHbOMy MaKkCHMalbHa TEMIIEpaTypa BiJKPUTOTO
TTOXKEXKI IS TOproUnX ra3iB ctaHoBUTH 1200-1350 °C, ms pigua 1100-1300 °C i
JUIS TBEPAWX TOPIOYMX MartepianiB opraHigHoro moxomkeHus 1100-1250 °C.


https://uk.wikipedia.org/wiki/%D0%95%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D1%96%D1%82%D0%BD%D0%B5_%D0%B2%D0%B8%D0%BF%D1%80%D0%BE%D0%BC%D1%96%D0%BD%D1%8E%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
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OnHak BCTAHOBJICHO, IO TEIUIO MEpeaHe i3 30HH TOPiHHS BUIPOMIHIOBAHHSIM,
cranoButh 40-50% Bix 3aranbHOi TemnoTh. Takum umHOM, 50-60% 1ar0Th
HaOrKeHe 3HAUeHHs TeMIepaTypy nomym's (taom. 1).

Tabnuus 1
Temnepartypa ropiHHS IESKUX PEUOBUH
T'oproua peyoBuHa Temneparypa noiaym s, °C

Topd, masyt 1000

JepesuHa, cupa HaTa, TU3eIbHE NaIHBO 1100-1150

Kawm'siHe Byriyuist, 6eH3UH 1200-1250
AHTpaIuT, cipka 1300
Toproui rasu 1500
MarHii 2000

Hpyruii  dakrop, mo Oe3mocepeaHbO 3aJeXHUTh Bl BUILY TOPHOYOr0
Marepiay, SBISETbCSI CTYNiHb YOPHOTHU MOBEpXHi. Tak sk ILie B)Ke BCTAHOBJICHI
BEJIMYUHHU, OTPUMYEMO MU HOT'O 3 JI0B1JIKOBOI JIiTEpaTypH: NP FOPiHHI AEPEBUHU
Ta BUpoOiB 3 Hei - 0,7 , HAQTONPOAYKTIB Ta iHIIKMX roprouux piauH - 0,85.
3BeJeHUI CTYMiHb YOPHOTH CUCTEMH BU3HAYAEThCS 3a hopmyoro [1]:

€p =T 1, 2

JIe £— CTYIIHb YOPHOTH TIOBEPXHI KOHCTPYKIIiT (00’ €KTa); €, — CTYIIHb YOPHOTH
¢axena.

He wmeHm 3HaunMuM (akTOpOM BiJ| SKOTO 3aJI€KHUTh JOCIIHKEHHS
3aJIeKHOCTI BEIMYMHHM TEIUIOBOrO MOTOKY 3aJMIIAEThCS KyTOBHH KoedillieHT
BUIIPOMIHIOBAaHHS, IO BIJIOBIJHO 3aJI©KHUTh BiJi B3aEMHOTO PO3MIIICHHS
00’€KTiB, MiX SKAMHU BiZOYBA€TbCS TEIUIOOOMIH. Y BHIIAQAKY HOCTiIKEHb
MpeAcTaBleHnH y ndaHiii poboTi, MU NOpUAMAEMO IUIOCKO-TIapajelbHe
po3TaiyBaHHs (hakeny MOKekKi Ta MOKEKHO-PATYBATLHOTO aBTOMOOLISL.

[Ipu amamizi MacmTaOHUX TOXEX, IO BHHUKAIOTH SIK Ha TEPHUTOPIil
VYkpaiHu, Tak i B CBiTi, IOCHIDKEHO, IO HAHOUMBIIMX pPyWHIBHUX HACTIAKIB
CTBOPIOIOTh TOXKEXKI Ha KOMIUIEKCax HadromepepoOHOi, IepeBoodpoOHOI
MIPOMUCIOBOCTI Ta JicoBi moxkexi. Ilopsm 3 THM IOCHTh YacTO PATYBalbHI
MAPO3AITN CTUKAIOTH 3 3aTSHKHAMH TIOKeXaMu Top(y, 110 CTBOPIOE TOPiHHS Ta
TIIHHA B TIMOWHI IPYHTY.

BpaxoByroun, 1o JOCTIIKEHHS CIIPSIMOBaHI Ha BH3HAYCHHS HeOe3NeKu
TEIJIOBOT'O BUIIPOMIHIOBAHHS CaMe Ha TOKEKHO-PATYBaJIbHI aBTOMOO1II, CTYITiHb
YOpPHOTH OYII0 MPUIHATO Ha piBHI 3HadeHHS 0,81, M0 BiIMOBigae MOKAa3HUKY
nmakogapboBUX MartepianiB. 3aJeXHICTh 3MiHM MOXKHAa TIOMITHTH OApasy IpH
BH3HAYCHHI 3BEACHOr0 Koe(illieHTa CTyNEHs YOpPHOTH cucTeMu. [lpm ropiHHi
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JepeBruHH (BUpoOiB 3 aepesa) BiH ckianae 0,64, mpu ropiaHi Topdy — 0,52, mpu
ropiHHi HadTompoxyKTiB — 0,8.

[MocninoBHe BU3HAYEHHS IHTEHCUBHOCTI BKIIIOYAJIO BU3HAYEHHS KyTOBOT'O
Koe(illieHTa B3a€EMHOTO PO3MIIEHHS 00 €KTiB, Ta B3ATO 1IEHTHUYHI pO3MipH
TIOBEPXHI 1110 TOpUTH. J[i1s TeMmiepaTypu 3BepHYTOI 10 (hakerry HoXKeXi MOBEpXHi
00paHO MaKCHMAJIBHO JIONMYCTUMY 3HAa4€HHS TEMIIepaTypH HarpiBaHHS IavuBa
aBTOMO0111 T2 = 663 K.

1182,63

B [Ipu ropiHHi 1epeBUHU ¥ [Tpu ropinHi Topdy
[Ipn ropinHi HahTONPOAYKTIB

[HTEHCUBHICTE TETUIOBOTO
BUIIPOMIHIOBaHHS, B1/M?

[oprounii MaTepian

Pucynok 1 — Pe3ynbrary 3a1€KHOCTI TEIUIOBOTrO MOTOKY BiJ FOPIOYOro MaTepialy

Omxe, aHAN3ylO4d OTpPUMaHI pe3ylbTaTh JOCHI/PKEHb, MOXHA
CTBEPJKYBATH, 110 PY BU3HAYCHHI IHTEHCUBHOCTI TEIUIOBOTO TIOTOKY HEOOX1THO
BpaxoBYBaTH YyCl XapaKTepUCTHKU TOXKEKI BiJ MaTepiaiy, IO TOPUTh, 10
napamerpiB nokexxi. Ha mijcTaBi 1pOoro BBa)karo 3a HEOOXiIHE 3/iHCHEHHs
NOTNTMONIEHOr0 BHBYEHHS 3aJ@KHOCTEH TEIUIOBOTO IOTOKY JUISi CTBOPEHHS
0e3MeYHrX 3aX0/IiB T YMOB pOOOTH IMOKEKHO-PATYBATHHUX ITiAPO3ALTIB i 4ac
JMKBiAAIil HACHIAKIB MAcIITA0OHWX TOXKEX, BUKINKAHUX SK TPHPOIHIMH
YHUHHUKAMHU, TaK 1 HEOOEPEIKHICTIO JIFOIUHU.
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3ACTOCYBAHHA ABTOHOMHUX KOMBIHOBAHUX JETEKTOPIB
MOXKEKHOI CUTHAJIBAIII Y )KUTJIOBUX BY IMHKAX

Cropoxo0 Apocnae
B.1. ToMmeHKo0, KaHTUIAT TEXHIYHUX HAYK, TOICHT
Yepxacbkuii iIHCTUTYT noxke:xxHol Oe3nexu iMeHi I'epois YopHoonns
HanionanbHoro yHiBepcuTeTy HUBIIBHOrO 3aXMCTy YKpaiHH

ABTOHOMHa KOMOIHOBaHa ITOXKE)KHA CHTHAMI3Allis MPH3HAYCHA ISl BUSBICHHS
JIMMY, 4a/THOTO Ta3y Ta Iojiavi 3ByKOBOT'O OMOBIIIEHHST MEIITKAHISIM OYIiBIIi, JUTST eBaKyatlii
i3 HeOe3newyHoi 30HW. CKIagaeTbCss 3 JATUMKIB, IO BHSBISIIOTH HAsSBHICTD UMY 1
HeOe3MeYHOI KOHIIEHTPAIill OKHCY Ta JIBOOKUCY BYTJICIIO.

KotrouoBi ciioBa: moxe)xHa CUTHaTi3a1lis, JETEKTOp UMY, OKHC i TBOOKHIC BYIJIELIIO.

APPLICATION OF AUTONOMOUS COMBINED FIRE ALARM
DETECTORS IN RESIDENTIAL BUILDINGS

Skorokhod Yaroslav
V.I. Tomenko, Candidate of Technical Sciences, Associate Professor
Cherkasy Institute of Fire Safety named after Chornobyl Heroes of the
National University of Civil Defence of Ukraine

An autonomous combined fire alarm system is designed to detect smoke and carbon
monoxide and to provide an audible warning to building occupants to evacuate from the
danger zone. It consists of sensors that detect the presence of smoke and dangerous
concentrations of carbon monoxide and carbon dioxide.

Keywords: fire alarm system, smoke detector, carbon monoxide and carbon dioxide.

[{opiuHo, HAWOLIBIIA KUTBKICTD TTOXKEXK 1 3aTHONINX JIIOAEH peecTpyeThC ¥
OyIMHKAX i CIIOpyAax )KUTIIOBOTO MIPH3HAYECHHS. 3a pe3yAsTaTaMH aHaIli3y YMOB, IO
BIUIMHYJIHN Ha 3arH0eITh JIIONIEH, BCTAHOBJIEHO, IO HaHO1IbIITa KiTBKICTh JTFONIEH THHE
HAa TIOXXEKAaX 32 YMOBH OTPYEHHS TOKCHYHAME MPOXYKTaMu TOpiHHs [1].

OpHak BHPIMIUTH II¢ MMATAHHA MOXKHA NUIIXOM OOJIAJHAHHS >KATIIOBHX
MIPUMIIIIEHb ABTOHOMHUMH TIPHUCTPOSMU MTOXKEXKHOI curHamizarii. Ha ceoromHi, o
ABTOHOMHUX IIPUCTPOIB TIOKEKHOI CUTHATI3AII] BiTHOCATHCS AETEKTOPH UMY Ta
YaJTHOTO Ta3y, K OJUH i3 e(eKTUBHUX 3aC00iB 3amo0iraHHs 3aru0eri JTroei Big
noxex. [Ipu npaBUIbHOMY BUKOPUCTAHHI aBTOHOMHHX JIETEKTOPIB MOXKYTh JIaTH
moasM Oinplne yacy Juid eBakyamlii 3 HeOe3MeYHHMX 30H, OCOOJIMBO BHOMI.
JerexTopn UMy i 94aJTHOTO Ta3y — Ie JaTYHUKH, [0 BUSBIIOTH HASBHICTE UMY,
a Tako)X HeOe3IedHi KOHIIEHTpAIlil OKUCY Ta TBOOKHUCY BYTIICIO, SKHA MOXE
HAKOIMUYYBATHCS Y IPUMIIICHHSX.
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JlvMoBa cuTHATI3aIlis BKIIHBA TSI TIOXKEKHOI OC3ITEKH YKUTIIOBUX OyIMHKIB,
OCKLTBGKH PU3HK 3aru0eri JIFoNeH ITiJT yac MOKEeXkKi B KUTIOBHUX IPUMIIICHHX Ha 55%
HIDKYUH y OyIMHKaX 3 TPAIFOIOY0r0 IMMOBOIO CUTHAITI3ALIEI0, HK Y OyIMHKax Oe3
CHTHAJTI3aIlii 200 3 TaKOFO, 110 He CrpartoBaia [2].

OdiwiiiHi CBITOBI JKepena CTaTHCTUKU TOBOpSATH o Ouibmie 80% ycix
MIOKE)K BUHHUKAE B IMOOYTi. €BpONEHChKI KpaiHA 3MOIITH 3HM3UTH PU3HK 3arudeni
Jofed min yac nokexx Maibke Ha 50% 3aBISKH 00OB'S3KOBOMY BHUKOPHCTAaHHIO
ABTOHOMHHX TUMOBHX TTOKEKHHUX CIIOBIIIlyBa4iB B KBAPTHPAX )KUTIOBHX OyIHHKIB.
Ha >xanmp, B VYkpaini momiOHa mnpakthka mnodanacs Tutbkn 3 2005 poky 3
BITPOBa/DKEHHSIM OyHiBENbHUX HOpPM, SIKi 3000B's3anu OyniBeNbHI OpraHizamii
BCTAHOBJIIOBATH ABTOHOMHI TIOKSKHI JMMOBI  CIOBIllyBa4i B TOTEIAX 1
TYpTOXUTKAX [3].

Ane oOnajHaHHS aBTOHOMHOIO CHUTHAIII3AIEI0 MPUBATHUX OYIMHKIB i
KBapTUp He TepeadayeHi YMHHUMHU HOPMaMM JUIsl SKUTJIOBHX OYIMHKIB, 3
YMOBHOIO BHCOTOIO 10 26,5 M. B YkpaiHi Tijbku BHIAHO Tepili HOpMaTHBHI
JOKYMEHTH, J€ BKa3yeThbCd NP0 HEOOXiIHICTh BHKOPHCTAHHA aBTOHOMHHUX
cnoBimyBaviB. Y [4] JOOKyMEHTI 3a3Ha4yeHO, IIO0 JKUTJIOBI IPUMIIIEHHS B
TYPTOXKUTKAX MaroTh OyTH JI0JAaTKOBO O0JiaJHAHI aBTOHOMHHUMH ONTHKO-
eNIEKTPOHHUMH AUMOBHUMH IIOXKEKHUMH CIIOBIIyBaYaMH.

BaknmBUM € BUKOPUCTaHHS ABTOHOMHOI IOXEXKHOI CHUTHamizamii 3
3aCTOCYBaHHSIM KOMOIHOBaHMX AETEKTOPIB (TEIUIO-IUMOBHX YU ra30-IUMOBHX
TOIO) VI NPUMILIEHb, Y AKUX IUM HE MOXE BBAKATUCh OCHOBHHUM BHSIBOM
MOXKEX1, o po3BuBaeThes [2]. Ha Puc. 1 npencraBieHa koMOiHOBaHa aBTOHOMHA
CHUTHAJI3allisl HASIBHOCTI AUMY Ta YaJHOTO rasy.

Pucynok 1 — Kom6iHoBaHa aBTOHOMHA CHTHAi3a1[is
JIMMY Ta Y9aJHOTO ra3y

ABTOHOMHa KOMOIHOBaHa TOXKEKHA CHTHANI3aIlisl HASBHOCTI AUMY Ta
YaJIHOTO ra3y — I1e CUTHANI3allis, B AKiH € JATYUKH [T BUSABICHHS UMY 1 4aTHOTO
ra3y Ta JUHaMiK, KUl BHIA€ 3BYK, 100 TOMEPEIUTH MEIIKAHIB OymiBiIi Tpo
HeOesmeky. Lli maTYuMKy BHUTTIAAIOTH SK JTUMOBI TIOKEXKHI CIOBIIIyBadi i
KpimsiTeest 10 crenmi abo Ha criam Oimsg cremi. Ha Puc. 2 300paxkeHo
po3TalryBaHHS aBTOHOMHOI KOMOIHOBAaHOI CHTHAMI3aLii y Oy JUHKY.
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Pucynok 2 — Po3ranryBaHHs aBTOHOMHOI KOMOIHOBaHOI CHTI'Hai3aIli1

Sxiio B OyaMHKY € piAKoNaauBHUN a00 ra30BHil KOTeN, piKonantuBHa abo
ra3osa ITi4, piIKonanuBHUK ab0 ra30BUil BOOHArPiBaY, KaMiH TOIIO, TO B HHOMY
JOIIJIbHO BCT@HOBUTH ABTOHOMHY KOMOIHOBaHY MOXEXKHY CHUTHAII3aIi0 3
JaTYNKaMU JUMY Ta YaJHOIO rasy.

Takox, MOTPIOHO BpaxOBYBaTH i HASBHICTh Y KUTJIOBHX HPHUMIILEHHIX
Jofed 13 BajamMu ciayxy. ToMmy, KOMOIHOBaHI aBTOHOMHI NPHCTPOi CHrHAITI3ALI]
MOBUHHI MICTHUTH CBITJIOBI MOJYJI1 OMOBILIEHHS (CTPOOOCKOIN), SIKI CHANaxXyroTh,
1100 TornepeatoTh JIFoJIeH Mo CIpallbOBYBaHHS OKEKHOI CUTHAI3aLIT.

Jlnist BUpILIEHHS BUIIE HABEICHHUX MPOOJIEM, TOTPiOHI 3MiHM Y HOPMATUBHHX
aKTax MOKESKHOI Oe3neku YKpaiHu, ISl )KUTIOBHX OYIMHKIB, IIONO 3aCTOCYBAHHS
ABTOHOMHHMX KOMOIHOBaHUX TPHUCTPOIB MOXEXHOI curHamizaii. [Ipu mpomy, Beix
BJIACHUKIB UTIOBUX OYIMHKIB 1| BUHAHMAYiB )KUTJIOBUX MPUMIILICHb, TOTPIOHO Oyrie
3000B'3aTH MIATPUMYBATH B CIIPaBHOMY CTaHI aBTOHOMHI CHCTEMH TOXEKHOI
CHTHaJIi3allii, 110 OyyTh BCTAHOBIIEHI Y TX IPUMIIIICHHSIX.

3acTocyBaHHS 3alpPONOHOBAHOI ABTOHOMHOI KOMOIHOBAHOT TOXKEXKHOI
CHTHANI3aIli 3MEHIINTh KIJBKICTh TMOXKEX 1 3aruOimx Jrofged y OyauwHKax i
CIIOpyZax >KUTIOBOTO IPU3HAYECHHSI.
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3AXOIM JJIs 3ATIOBIIAHHA BUHUKHEHHS ITOXKEX Y
T'OTEJIAX

FOnin Bepxonwk
M.3. Ilenenko, KaHAUAAT TEXHIYHUX HAYK, JOLEHT
JIbBiBCHKHI Aep:kaBHMI YHIBepcHTeT 0e3MeKH KUTTEAIATBHOCTI

[Moxexxna Oe3meka TOTENIO SBISE COOOK0 CTaH 3aXHUIIEHOCTI TOCTeH,
00CITYrOBYIOYOT0 TIEpCOHAITY, MaTepialbHO-TeXHIYHOI 0a3¥ Bij 3arpo3n MOKexXi. Y maHii
pOOOTI OYITH PO3TIISTHYTI KITFOYOBI MOMEHTH i3 3a1100iraHHs BUAHUKHEHHS OJKEKi B TOTelTI,
Ta 3aX0/IH, 110 3a0e3MMeTyI0Th HOro MOKEXXHY Oe3IeKy.

KurouoBi ci1oBa: noxesxa, npogiakTuka, BAMOTH, 3aXO0/IH.

MEASURES TO PREVENT FIRE IN HOTELS

Yulia Verkholyuk
M.Z. Peleshko, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

The fire safety of a hotel refers to the state of protection of guests, staff, and
material-technical base from the threat of fire. This work discusses key moments in
preventing fires in hotels, as well as measures that ensure their fire safety.

Keywords: fire, prevention, requirements, measures.

OcTaHHIM YacoM pobiieMa Oe3IeKH IIoIei cTaja BEIbMH aKTyalbHOIO,
0co0mBO B cdepi roTenbHOro 0i3Hecy. ['oTens € MicleM BIAMOYMHKY 1, SK
HACIIOK, MiABUILNEHOI0 CKYITYEHHs JTIoAe. AIMiHICTpallis rorento oepe Ha cebe
000B’SI30K HE JIMIIE 3a0C3IEYUTH 3aTHUIIHE IPOKHUBAHHS 1 rapaHTii 4yIoBOr0
BIANOYUHKY, ajie 1 TapaHTiio OE3ICKH JI0ICH, 110 MPOKUBAIOTh Y TOTENI, IXHBOTO
JKUTTS, 3I0pOB’ s, MaliHa ToIo. ['oTesi 31 cBoe€ro IHPPACTPYKTYPOIO, CIIEHH(IKOI0
MIPOXKUBaHHS (KOPOTKOYACHE MIPOXKUBAHHS ), BEIMKAM TIOTOKOM JIFOJICH, BAHTaXKIB
1 MaTeplajJbHUX I[IHHOCTEH BHMAaraloTh OCOOJIMBUX 3aXOJIIB IOJ0 3a0e3IeUCHHS
TTOXKEXKHOI OE3IeKH.

B pamkax mnpoOGieMu 3amoOiraHHS BHUHHKHEHHS ITOXKEK B TOTEIBHUX
KOMILIEKCAX CJIiJl BUAUIUTHA OCHOBHI HAPSAMKH 3aX0iB [1-3], momo ii BUpiICHHS:

1. Opranizarmiitai 3axoau MIOAO 3a0C3MEUCHHS IMOXKESKHOT Oe3IeKH.
KoMrmmekcHuit  migxix 70 oOpraHizamii IMOXeXHOi Oe3leKd TOTEIbHOTO
rOCIOAapCTBa BMMAra€ BMIIOro ynpasiiHas. KepiBHUK IiIpHEMCTBA IIOBHHEH
BU3HAYHMTH OOOB'SI3KH TIOCAJIOBHX OCIO 11010 3a0e3MeUeHHS TIOXKEKHOI Oe3TeKH,
MPU3HAYUTH BiJIOBITAILHUX 32 TOKEKHY OE3IMEKy OKPEeMHUX OY/IiBelb, CIIOPYI,
NPUMIIEHh Ta I1H)XEHEPHOr'O0 YCTATKYBaHHS, a TaKOX 3a YyTPUMAaHHS W
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eKCIUTyaTaIlif0  3aco0iB  MPOTHIIOKEKHOTO 3axucty. OO0OB'SI3KM  IIOIO
3a0e3MeueHAs TIOKEKHOI O€3MeKH, YTPUMaHHA Ta eKcInTyatamii 3aco0iB
MIPOTHUIIOKEKHOTO  3aXUCTy TependavaroThCs Yy TMOCAIOBUX IHCTPYKINISX,
000B'13Kax, MOIOKEHHAX PO IMiAPO3Ii.

IlepcoHan roTemo i TOCTI BUCTYMAIOTh HAHBAXKIUBIIIOK CKJIaIOBOIO
YaCTHHOIO TIOKEKHOI OE3IEeKH, TOMY 1110 BOHH € OCHOBHUMHU JKEPEIIaMU 3arPO3H
BUHHMKHEHHS TIOXKeXi. BiamoBimadbHICTh 3a HaBYaHHS IEPCOHANy, IOCTiiiHa
MUIBHICTB, TpodecionaIi3M, BMila npodilakTHuHa podoTa 3 rOCTIMH HadaraTo
3HIKYIOTh HMOBIPHICTh BHUHHMKHEHHS TOXekKi. 11 IBOro 3 MEpCOHAIOM
MIPOBOJIATHCS IHCTPYKTAXK 1 HaBYAHHsI. ['OCTEl TOTeNi0 3HAHOMIISITE 3 TPaBHIAMHU
Ta BAMOTAMH TMOXEKHOI OE3MeKH 3a JOMOMOTOK OpoIryp, MaM'sTOK i IUIaHIB
eBaKyallii, po3TalllOBaHUX B HOMEpax TOTE0 1 Ha MmoBepxax. SIKIIo B roTemi
MEIIKAIOTh JIFOAU 3 1HIIMX KpaiH, TO mam'saTka MMpo MpaBuja TMOKEKHOI Oe3meKn
Ta MOBEIIHKH JIIOAEH B pa3i BUHUKHEHHS MOXEXI IOBUHHA OYTH BHUKOHaHa i
AHIIIIHCBKOI0 MOBOW. /[l KOKHOrO mpuMilleHHs, OyaAiBiAl MarTh OyTH
po3po0ieHi Ta 3aTBEPIDKEHI KEpIBHUKOM I1HCTPYKIII PO 3aXOJH TOXKEHKHOL
Oesnekn. Takok MaroTh OyTH JKypHAIIM NEPEBIPOK CTaHy IMpPale3aTHOCTI BCiX
CHCTEM IPOTHUIIOKEKHOTO 3aXUCTY OY/IiBIIi.

2. Bukmroyennss ondici 3 yMOB BHHUKHEHHS IIOXEXI (TOprOYoro
cepenoBuiia abo JpKepes 3arajiroBaHHs). [ OTEJIbHUM KOMIUIEKCaM BIIACTHBI
HACTYITHI JpKepena 3anajieHHs [4]: BIAKPUTHIA BOTOHb Ta ICKPH Ta TEIUIOBI IPOSIBH
ENIEKTPUYHOT eHeprii.

Binkpure momym'st - HeoOepexHe MOBOKEHHS 3 CIPHUKAMU, TIATIIHHS HE B
CHeLiabHO Bi/IBEICHUX MICIISX, MIiAMNAN, MEePEeKUJaHHs BOTHIO 3 1HIIOI OymiBii,
MIPY BUKOHAHHI PEMOHTHHUX POOIT Ta iHIIIE.

Ickpu - Ipu poBeIeHHS BOTHEBUX POOIT; MEXaHIYHI — IIPH TEPTI eTaneit
MAIIIMH 1 YCTAaTKYBaHHSI.

TemnoBi MposIBE ENEKTPUYHOTO CTPYMY Ta ICKpU - MPHU PO3MHUKAHHI-
3MHUKAaHHI KOHTAKTiB, KOPOTKMX 3aMHKAHHIX, MOTAaHWX 3'€THAHHSIX; MPHPOIHI
SIBHIIA: TPO30BI 1 KyJIbOB1 ONHMCKAaBKH, 3€MIICTPYCH.

BimnmoBimHO B TOTENPHUX HOMEpax 3a00pPOHEHO BHKOPWCTAHHS
€JIEKTPOHATPiBAIBHUX MPWIagiB (I mi€l METH aJAMIHICTPAIi€l0 TMOBHHHI OyTH
00JIaJIHAHI CIIeLialbHI MICIIT), 3aCTOCYBaHHS UIS OCBITJICHHS CBIYOK, TaCOBHX
nami. KypiHHA TOBHHHO OyTH JIMIIE B CIEIialbHO BiJABEACHUX MICIIIX.
[TpoBeneHHs BOrHEBUX pOOIT HA THMYACOBUX MICIISX JO3BOJISETHCS JIUIIE TTiCIIS
BXKHTTS 3aXO/IiB, SKi BUKITFOYAIOTh MOXKITUBICTh BUHUKHEHHS TIOXKEXKI.

3. 3axoam mIOMO 3HWKCHHS MOXKEKHOT HEeOE3MEeKH PEYOBHH 1 MaTepialliB
BKIJIIOYAIOTh BOTHE3aXWCT HASBHUX OyIiBENPHUX KOHCTPYKINI TOTENto, 3a
HEOOXITHOCTI.

4. loTpuMaHHS TPOTHIIOXKEXHOTO PEKUMY B OymiBIi, a TakoK Ha ii
Tepuropii. 3rigHo [1] Ha KOKHOMY 00'€KTi BiIMOBITHAM TOKYMEHTOM (HAKa30M,
IHCTPYKIIi€10 TOII[0) TIOBHHEH OYTH BCTAHOBJICHHUN P OTUIIOKEKHIN PEKUM, SIKHIA
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BKJIIOYAE: TOPSJOK YTPUMAaHHs IUIIXIB €BaKyalii; BU3HAUCHHS CIICIiaJbHUX
MiCIb JJIsI KypiHHS; MOPSIOK 3aCTOCYBaHHS BiIKPHUTOI'O BOTHIO; ITOPSIIOK
BUKOPHCTaHHS MOOYTOBUX HAarpiBaJibHAX NPWIANiB; TOPSIOK IPOBEACHHS
TUMYACOBHX NOXXEKOHEOE3NEUHNX pOOIT; MpaBWiIa TMpoi3ay Ta CTOSHKH
TPAHCIIOPTHUX 3aCcO0IB Ta 1HIIIE.

5. [IpoBeneHHS TOXEKHO-TEXHIYHUX MIHIMYMIB cepell pOOITHHKIB Ta
CITy00BIIB, X IHCTPYKTaXIB Ta MPOTHIIOKEKHOI POTIaraH/y cepe]] HaceIeHH .
VYci nmpaliBHUKM TOTENIO MiJl 4ac MPUUHSTTS Ha POOOTY TMOBUHHI MPOXOAWUTH
MIPOTUIIOKEKHHUH IHCTPYKTaXK Ta MEPEBIpKY 3HAHb 3 TTMTaHb TOKEKHOI OE3MEKH,
a TaKkoX IIOPOKY — KypC HaBYaHHS MPAaBHII MOXKEKHOI OE3MEKH 3a MpOorpamoro,
3aTBEpPKEHO0 ajMiHicTpalieto. He pinme ogHoro pa3dy Ha MiBPOKY MaroTh
MIPOBOJIMTHCS TIPAKTUYHI TPEHYBaHHS BCIX MPALiBHHUKIB TOTENIO BiJIIOBIJHO 10
IHCTpYKIIi, sika BH3HAYae Jii mepcoHany Iojo 3abe3nedeHHs Oe3nedyHoi Ta
HIBUIKOT €BaKyallil JIFo/eH 1 € JIOMOBHEHHSIM JI0 CXEMaTHYHOTO IUIaHy eBaKyallii.
VYci rocri, fAki mnepeOyBaloTb B TOTeNi, IOBMHHI OyTH oO3HalOMIIEHI
aIMIHICTPAIII€0 3 OCHOBHUMHU BUMOTaMH MOXKEKHOI Oe3meKu (TIi pO3IMUCKY).

6. ITpoBemenHst mePEBIpKH MPOTHIIOKEKHOTO0 crany o0'ekra. IlepeBipka
MIOXKEKHOTO CTaHy TOTEIIO 30IHCHIOETHCSA HE TUTBKU BIACHUKOM Ta EPCOHAJIOM, a
W BIONOBIAHUMHU oco0amy, sIKi 3a0e3ledyioTh JACpKaBHHW HaDsLA 32
MIPOTUIIOKEKHUM CTAaHOM 00’€kTiB — iHcmektopoM [5]. OckiabKh, roTeni
BIAHOCATBCS A0 BUCOKOTO CTYIEHS PU3MKY, TO IX IepeBipka i/e B MepIImx psarax.

OToX, ZOTPUMAaHHS BCIX BUMOT ITOXEXKHOI OS3MEKH B FOTENSAX JO3BOJIHTh
3aXHUCTUTH MPOXUBAIOYMX TaM JIIOZAEH, BUKIIOUMBINY IX TPaBMATH3M 1 JeTaJbHI
BUITAJIKH, SIKi YaCTO TPAILIAIOTHCS PH MOXKEKAX.
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V]IK 614.812
3AXO/H JJIS1 3ATIOBITAHHS KOPOTKOI'O 3BAMUKAHHS

FOnin Bepxonwk
LII. KpaBenb, kaHIUIAT TEXHIYHUX HAYK, JOIICHT
JIbBiBCBHKHI Aep:KaBHMI YHIBepcHTeT 0e3MeKH KUTTEAIATBHOCTI

Maifke IOAHS HAIXOITh TIOBIJOMJICHHS NP0 KOPOTKI 3aMHKaHHSI B
€JIEKTPOIIUTOBIN OaraTOKBapTUPHUX OYIMHKIB, sIKi MPHU3BOIATH 0 TOXEX. BHacmimzok
KOPOTKOTO 3aMHKaHHS BiJIOYyBa€ThCS IEPEBHIIEHHS JOMYCTHMOrO 3HAYEHHS CTPYMY,
BH3HAYEHOT0 HOPMAIIBHUM PEXMMOM POOOTH €IEeKTPOYCTaTKyBaHHS. B pe3ynbraTi mporo
BUISIETBCS 3HAYHA KUTBKICTB TEIUIA i, SIK HACIHIJOK, PO3IrpiTi KOHTAKTH CTHKAIOTHCS 3
TOPIOYMMH MarepiaiaMy, IO HPH3BOAUTH A0 3aropaHHs i3oismii mpoBoxiB. Tomy
elekTpoMepexka B OyIMHKAax Ta CHOpyAaX TNOBHHHA MaTH HAJAilHYy cHCTeMy
TIPOTHUITOKEKHOTO 3aXHCTY.

Ku1ro4oBi c10Ba: KOpoTKe 3aMUKaHHSI, CTPYM, 3aXOJIH, IPOQiTaKTHKA.

SHORT CIRCUIT. MEASURES TO PREVENT K.Z

Yulia Verkholyuk
I.P. Kravets, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

Almost every day there are reports of short circuits in the electrical panel of
apartment buildings, which lead to fires. As a result of a short circuit, the allowable current
value determined by the normal operating mode of the electrical equipment is exceeded.
As a result, a significant amount of heat is released and, as a result, the heated contacts
come into contact with combustible materials, which leads to the ignition of the insulation
of the wires. Therefore, the electrical network in houses and buildings must have a reliable
fire protection system.

Keywords: short circuit, current, measures, prevention.

Enextpuka — 11¢ BIOPSIKOBAHUN PYX 3apsDKCHHX YaCTUHOK, TAKHX SIK
BUIBHI €JIEKTPOHHM, Y TBEPJUX TijaX (Iie BiTHOCUTHCS JIO MMPOBITHUKIB), HY 1 10HIB
Y Pi3HHX piguHaXx (eMeKTpotiTax) i meskux raszax. [lepii sBHIa eICKTPUKH OyIIH
IOMiYeHi e B crapomaBHhoMy KwuTai, crapomaswiii ['perii ta [uaii 3a kimbka
CTOJITH JIO HAIIIOI epH, a BXKE Ha CHOTOIHIIITHIN JIeHb, MaiKe HEMOXKIIUBO YSIBUTH
mo0yT JTFOMUHN 0e3 eIeKTpUYHOI eHeprii. EnexTpuka crana HaCTUTBKH 3BHYHOIO,
o iHOMI Mu 3a0yBaEMO — KOPUCTYBATHCS HEIO MOTPIOHO BKpait o0epexkHo, abu
YHUKHYTH HEOC3MEKH YPasKEHHSI SIEKTPUIHAM CTPYMOM Ta BUHHUKHEHHS ITOMKEXKI.

Sk 3asBUB HavanbHUK Bimmimy mpodiraktnaaoi podotn JenaprameHTy
3anobiranns Haa3BuuaiauM curyarisiM JICHC Ykpainn Onexcannp Yexpwuris,
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[0 YacTHHA IOXKEX, BUKIMKaHa KOPOTKUMH 3aMHUKaHHAMH ckianae 14,8%
cranoM Ha 2021 pik Ha IPOTSI3i OANHAIUATHOX MIcCSIIB [2].

KopoTke 3aMukaHHS — Iie BHIaJKOBE a00 HaBMHCHE 3aMHKaHHS MIiX
cobor0 aBOX abo Tppox ¢ha3 abo ommHiei ¢dasum Ha 3eMII0 B Mepexax
eJIEKTPONIOCTAYaHHSI, IKE€ IPU3BOAUTH JI0 TIEPEBUILECHHS HAWOUIBII JOMTYCTHMOTO
3HAQYEHHsS  CTPyMY, BH3HAUEHOTO  HOPMAIbHHM  PEKHMOM  poOOTH
enekrpoycratkyBanHs [3]. IlpuunHM KOpOTKHMX 3aMHKaHb OyBalOTh Pi3Hi, 10
MIPUKIIaJy: CTapuil Kabelb, 1110 IaBHO BTPATUB CBill TEPMIH CIyXOH, HECIIpaBHi
MoOyTOBI  MpWIaTW, MEXaHIYyHI  TONIKO/KCHHS  TMPOBOJAKH,  IOCTIiHHI
MepeOUTBIICHHS] HAaBaHTaXKCHh Ha KaOeni, yaap OJNUCKaBKH B CIIEKTPOIPOBI.
Takox y Mepexax BHYTPIITHOOYTMHKOBOI'O ENIEKTPONIOCTaYaHHs HABaHTaKEHHS
ENIEKTPUYHOTO CTPYMY BiJ| BBEAEHHs 110 NpHiiMada eJIeKTpOeHeprii MpoTikae
4yepe3 BeJIMKY KUTbKICTh KOHTaKTHHX 3’ €IHaHb (KOHTAKTHI 3’€THAHHS B )KOAHOMY
pa3i He TOBHMHHI 3MimtyBaTucs). IIpy TpoOTiKaHHI CTpyMy dYepe3 HesKicHI
3’€IHaHH, 3a MEBHUI Yac BUIIIAETLCSA 3HAYHA KIJLKICTH TEIUIa, SIK HACIIIOK -
pO3IrpiTi KOHTAaKTH OYIyTh CTHUKATUCS 3 TOPIOUMMH MartepianamMH, MOXKJIHUBE
BUHUKHEHHS CIIaJaxyBaHHS YM OOBYIJICHH:, a00 3aropaHHs i30/141i1 IPOBO/IB.

Bce 1ie cnipuuuHsie miBUILEHHS PiBHS IIOTEHILIIHHOT MOXKEXHOT HeOe3eKn
B OTOYYIOUOMY cepefoBuil. ToMy enekTpomepexa B OyJHHKax Ta CIOPYAax
MOBUHHA MATH Ha/IIHHY CHCTEMY MPOTUIIOKEKHOT0 3axucty. J{is npodinakriuku
KOPOTKOI'O 3aMHUKaHHA Ta CTPYMOBHX IEpPEBAaHTaKCHb HEOOXIAHO IPaBHIBHO
po3paxoByBaTH 1 BUOpaTH Iepepi3 M MPOBOMAIB 1 KalOeliB, HE JOMYCKaTH
BMHUKAaHHS HeNepea0adeHuX pO3PaXyHKOM CIOKHBA4iB B  €IEKTPOMEPEKY,
CBOEYACHO MPOBOIUTH IUIAHOBO-NIONEPEIKYBaJIbHI PEMOHTH, HE JOMYCKAaTH
pobory TpudazHoro nBuUryHa Ha JABOX (azax, MpaBHIbHO IiJOUpPATH
eNIeKTPOJBUIYHH 32 IIOTY)XHICTIO 1 He JOImycKaTd IX IepeBaHTaKeHH,
KOHTPOJIIOBATH CTaH 130yl 1 3a0e3redyBaTH HOPMAaIBbHUA peXuM 11
OXOJIOKEeHHS [4].

KpiM Bume mnepeniueHnX NpoQIIaKTHYHUX  3aXOMIB  MOMKIMBE
BHUKOPHCTAHHS CIeNiaJbHUX arapaTiB 3aXUCTY, OIMHUM 13 MPEACTaBHUKIB TaHOTO
amapaTy € IPUCTPii 3aXMCHOI0 BUMKHEHHS — PEKOMEH/I0BaHII IPUCTPIH, SKHUii €
eeKTHBHIM 3aX0J0M ILOAO TOIepeKeHHs K.3. Taki mpUCTpol BiIKIIOYAarOTh
OUISHKY Mepexi 1 MIOKIIoYeHe A0 Hel eNeKTPOYCTaTKyBaHHS HE TITBKH Y
BUITAIKaX JOTHKY A0 CTPYMOBEIYYHX YaCTHH JIIOJICH YM TBApHUH, aje 1 KOJIM OIip
i30/A11ii  iCTOTHO 3HHM3WBCA B TOPIBHSAHHI 3 HOPMOBaHMM piBHeM. Jlis
3a0e3redeHHs HaAIWHOI [ii 3aXWCHUX TPUCTPOIB, HEOOXIMHO TEPiOAMIHO
BUMIpIOBATH HaBaHTaXEHHA # omip merni "¢asa - Hynas"'. HaBaHTakeHHS
PEKOMEHAYEThCS BHUMIpPIOBATH 2 pa3sdl B piK, Yy TOAWHU TependadyBaHOrO
MaKCHMyMy HaBaHT)XEHHsI Ha KOHTPONIbOBaHii AuIstHII Mepexi [5 ] Takox sk
amapar 3axXUcTy BUKOPHCTOBYIOTh IUIaBKi 3aII001KHIKH Ta perte.

OCKIJIBKH TIPUCTPOI 3aXUCTy HE MOXKYTh 3aroOirTH MOSBI K.3., a JIMIIE
MOXYTb CBOEYACHO PO3’€IHATH EJIEKTPUYHE KOJIO NMPH BHHWKHEHHI K.3., MU
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poOMMO BHCHOBOK: IMIO0 3a0e3MeYnTH HaJiifHI YyMOBH pPOOOTH €IEKTPUYHHX
Mepex, MoTpiOHO 3aBUacHO (TOOTO Iie Ha eTarli IPOSKTYBaHHS) pO3paxyBaTH BCi
MOXIJIUBI aBapiifHi peKUMH, SIKi 332 THX, UM 1HIIUX TPUYHH 3MOXKYTh BUKIIMKATH
K.3 B TIporeci ekcruryaramii nmux Mepex. OOUNCIMBIM BCI MOXJIMBI PUBHUKU —
BUKOHATU SKICHUA MOHTaX, 3 MOJAJBIINM JAOTPUMAaHHSAM MpaBWI OE3MEYHOTrO
KOPHCTYBaHHS €JIEKTPOYCTAHOBKAMH Ta ENIEKTPONpPHIaIaMH.
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YK 614,8
3AXO/IH 1010 3AITIOBITAHHS MTOJKEKAM Y BIMCbKOBII
TEXHIII
ITeop Ienwox

B.M. I'ycap, nokrop dinmocodii
JIbBiBCHKHI Aep:kaBHMI YHIBepcHTeT 0e3MeKH KUTTEAIATBHOCTI

PosmsiiaeTbest KOPUCTH aBTOMATHYHOI CHCTEMH TTOXKEKOTACIHHS 1 BOTHETACHUKIB Y
BilicbkoBiil TexHili. BkasaHo HeGe3neuHi YMHHHKH $IKi MOXYTh BHKJIHKATH ITIOXKEKY Y
BIMICHKOBIii TEXHIII Ta OCHOBHI METOH 3arro0iraHs. Takok BKAa3yFOTBCS TOIATKOBI 3aXO/IH,
SIKMX TIOTPiIOHO JTOTPUMYBATHCS B MapKax i aHrapax Jie 30epiraeThbcsl BilicbkoBa TEXHiKa.

KiouoBi cioBa: mnoxexa y BIMCHKOBIM TeXHil[, BOTHETacHHK, CHCTeMa
TIOJKeXKOraciHHs, Oe3nexa y OpOHeTaHKOBIH TeXHili.

MEASURES TO PREVENT FIRE IN MILITARY EQUIPMENT

Thor Tselyukh
B.M. Gusar, PhD
Lviv State University of Life Safety

The benefit of the automatic fire extinguishing system and fire extinguishers in
military equipment is considered. The dangerous factors that can cause a fire in military
equipment and the main methods of prevention are indicated. Additional measures to be
observed in parks and hangars are also indicated.

Key words: fire in military equipment, fire extinguisher, fire extinguishing system,
safety in armored vehicles.

Barato roBopsTh mpo Oe3meKy BifiCHKOBOI TEXHIKH y 30HI OOHOBHX i, aie
JOCHUTh MAaJl0 yBard MPHIULIIOTH MOKekaM. Bin moyaTky MOBHOMACIITaOHOTO
BTOPTHEHHSI TIOXKEXKI TPU3BETH 10 BTPAT apMil Ta MOMIKOHKECHHS OpOHETaHKOBOL
TEXHIKA Ha MUTBAOHHU TpHBEHb. [IpnunHaMu mokex y BiHCHKOBIM TEXHill € HE
TUTHKY BITyYaHHS CHApSAIB, PAKET UM HAi3[ HA MiHy arpecopa. [IprauHamu moxex
y OponerankoBiii TexHimi 30poitHEX Cmm Ykpainm Mmoxe OyTH 3aMHUKaHHS
MIPOBOJIKY, 3aliMaHHs Ta3iB 3 TiNB3W BiJl HECIPAIIbOBAHOTO CHAPSY, TTiITiKAHHS
Macma ab0 TaJgbHOrO, TIOPYIICHHS NPaBWI TIOKEKHOI OE3MeKH eKImaxy
OpOHEeMAaIINHH, 1HIII.

Haituacrime y BificbKOBI/ TEXHiIIl IMOXKEKi BUHUKAIOTH Y:

® MOTOPHO-TPAHCMiCIHHOMY BiJUTiJIeHi.

® BiIIJIEH] MEXaHIKa BOJIS.

® Ha MiCIli HaBiTHUKA OmepaTopa.

® B MICIIi pO3TYIIyBaHHS 0aKiB 30BHIIIHBOI TPYIIH.
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1106 He momycTUTH BUHUKHEHHS TIOXKEXI Y BIHCHKOBIH TEXHIII MOTPiOHO
JOTPUMYBATHUCS KUTBKOX MPOCTUX MPABHII, & CAME:

o S[kicHO 00OCITYyTOBYBAaTH aBTOMATHYHY CUCTEMY TTOXKEKOTACIHHSL.

o SIKiCHO TIPOBOJUTH TEXHIUHUI OTJISII.

o PerynsipHO TepeBipsATH TEXHIKY Ha HasSBHICTh MiATIKaHHS Macia abo
MAJTBHOTO.

o HasiBHICTh BOTHEraCHHUKIB.

1o cToCyeThCst aBTOMATUYHOI CHCTEMH TIOKEKOTACIHHS TO BOHA € Y TaKii
BIMICBKOBIM  TexHilll SK TaHK, CcaMOXigHa apTUJepilicbka YCTaHOBKa,
OpoHeTpaHCIOpTep, 00M0BAa MallIMHA MIXOTH. 3a MPUHIMIIOM pOOOTH BOHA CKPi3h
OJTHAKOBA, BIAPI3HAETBCA TUIBKA PO3MIMICHHAM OaJIOHIB 3 BOTHETaCHOMO
PEYOBHHOIO, TEPMOMATYMKIB, BHUIYCKHHX INTYLEPIB Ta KHOMOK IMYyCKY.
TpyOonpoBoax CHCTEMH MOXHA JIETKO BiIPI3HUTH Bifl TPyOONPOBOMIB 1HIIHX
cucTeM, BOHHU modapOoBaHi y uepBoHME Komip. CHCTeMa IOXKEXOraciHHs
NPUBOIUTHCS B JIi0 SIK aBTOMATHYHO TaK 1 B py4Hy. SIKIIO cHcTeMa IpUBeacs B
JIF0 aBTOMAaTHYHO TO 3aropa€ThCs 1HIUKATOP 1 BOMIM YITKO 3HAE y SKOMY
BIJUIUJICHI cTajacs mokexa. 1110 cTocyeThest IpUBEICHHS CUCTEMHU B [IiI0 B PYYHY,
TO BOHA NPUBOIUTHCS B [0 3a JOMOMOIOI0 IBOX KHOIOK, KO)KHA 3 SIKHX
BifnoBizae 3a oguH 0aJIOH, ITiC/IsA MPUBEACHHS B 0 HaJl KHOIKAMH 3aropacThCs
IHAUKATOP 3eJICHOr0 Koapopy. Ha cxemi mo0pe BUAHO, 1110 BOrHEracHa PEeYOBHHA
MOJKE IIOIABATHUCS B IEKIJIbKa BiAieHb OMHOYACHO a00 B OHE BiIIJICHHS.

Pucynok 1 — ABToMaTHYHA CHCTeMa MMOXKEXKOraciHHsI OpOHETpaHCIopTepa

Sk BimoMo, TOXexXi Oymb-SKOr0 KJIacy TOPiHHA Ha paHHIX CTamisx
HalKpalle raCUTH BOrHeracCHHKOM. BiliChbKOBa TEXHiKa HE € BUHATKOM, HAsIBHICTh
BOTHETaCHWKIB Ma€ BENHKE 3HA4YCHHs. BoOrHeracHMKM MaioTh OyTH B
JIETKOJJOCTYITHOMY MiCIli 1 3aKpiIUIeHi 3a JIONOMOror0 KpOHIITEHHIB. BoHu €
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Ba)KJIUBUM KOMITOHEHTOM O€31eKH, X MOTPIOHO MAaTH Y KOXKHIH OOHOBIH OUHHII
HaBITh y Till Yy sIKii € aBTOMaTH4HA CHCTEMA TIO’KEKOTaciHHSL.

[lomo momaTkoBHX 3axO/iB B Mapkax Ta aHrapax Je 3HaXOIUTHCS
BiliCHKOBA TEXHiKa MOTPiIOHO JOTPUMYBATHCS TIEBHUX 3aCTEPEIKEHb, a CaMe!

o TexHiKy MOTpiOHO PO3MIIILYBAaTH TaK, 00 MiXK HEIO 3aJIMIIABCs MPoxi IM.

® 3a00pOHSIETBCS 3aNpaBiSITH TATBHUM TEXHIKY, IO 3HAXOIUTHCS Ha
CTOSIHIII.

® 30epiraTv B MIiCIISIX CKYITUEHHS TEXHIKHU MalbHE Ta MACTUIIbHI MaTepialIy.

e 30epiraty B TEXHilli CTOPOHHI MpeAMETH, IPOMACIEeHI FaHYIPKH, YOXIIH
i crienianbHUN OfIAT.

e 3axapalllyBaTH BOPOTa CTOSHKH TEXHIKH.

o Jns 3abe3neueHHs] HEraifHOro0 BUBEJCHHS 31 CTOSHKH TEXHIKH y pasi
MOKEXKI IOICHHO BUIIISITA Y€ProBi TsATradi 3 CrelliaTbHUMHU TPOCAMHU.
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METOJUKA TEOPETUYHUX JOCJII’KEHb 3 BUBHAYEHHSA
KOE®IIIEHTIB HMOBIHOI EOEKTUBHOCTI
OYHKIIOHYBAHHA CUCTEM TPOTUITIOXKEXHOTI'O 3AXUCTY

0O.B. CaBuyeHko
J.0. Joopsik
H.B. KpaBuyenko
FO.B. Jlynenko, kKaHauAaT TEXHIYHUX HAYK
B.B. HixxHuK, TOKTOp TEXIYHUX HayK, CTApIINi HAYKOBUH CIIBPOOITHUK
IHCTHTYT 1epKaBHOrO YNIPaBJIiHHS Ta HAYKOBHX JA0CTi’KeHb
3 IMBUJILHOTO 3aXHCTY

PO3KpUTI TEOpETHYHI AacleKTH JUlsi BCTAHOBJEHHS 3aKOHOMIPHOCTI BIUIMBY
e(eKTUBHOCTI (PYHKIIOHYBaHHS MPOTHUITOKEKHOTO 3aXMCTy Ha HACHIIKK BiJ| MTOXKEXi i3
BUKOPUCTAHHSIM JBOX IMIAXOIB, SKIi 3aCHOBaHI Ha MeTomax Teopil HMOBIpHOCTI Ta
MOJBOBUX ~ MOJIENSX.  3alpollOHOBAHO  METOAWKY  TEOPETHYHOrO  JIOCHIDKEHHS
3aKOHOMIPHOCTI BIUTMBY €()eKTHBHOCTI (DYHKI[IOHYBaHHS CHCTEM MPOTHIIOKEKHOTO
3aXUCTY Ha 3HAUYCHHS 1HAMBIJyaJIbHOTO IOXEKHOTO PU3HKY.

KoarouoBi cioBa: NHOXEKHMH PH3HK, CHCTEMH IIPOTHIOXKEKHOIO 3aXHCTY,
koeQilieHT HMOBIpHOI eeKTHBHOCTI (QYHKIIOHYBaHHS, HMOBIPHICTb.

THEORETICAL RESEARCH METHODOLOGY FOR DETERMINING
COEFFICIENTS OF THE PROBABLE EFFICIENCY OF THE
FUNCTIONING OF FIRE PROTECTION SYSTEMS

Olesia Savchenko
Dmytro Dobriak
Natalia Kravchenko
Yurii Lutsenko,Candidate of Technical Sciences
Vadim Nizhnyk, Doctor of Technical Sciences, Senior Researcher
Institute of Public Administration and Research in Civil Protection

The theoretical aspects for establishing the regularity of the impact of the
effectiveness of fire protection on the consequences of a fire using two approaches, which
are based on the methods of probability theory and field models, are revealed. A method
of theoretical study of the regularity of the impact of the effectiveness of the functioning
of fire protection systems on the value of individual fire risk is proposed.

Keywords: fire risk, fire protection systems, coefficient of probable effectiveness
of functioning, probability.

Y pobori [1] BcraHOBNIEHa aKTyalbHICTh Ta HEOOXIJHICTD YIOCKOHAICHHS
CHCTEMH MPOTUTIOKEKHOTO 3aXHCTy Ta METOIONIOTT 3 yIPABIIHHS 1HUBITyaIbHIM
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noxexxauM  pusukoM (ITIP) nuisxom BusiBIEHHS KoeimieHTIB e(eKTUBHOCTI
(yHKIIOHYBaHHS cucTeM INpotunoxexHoro 3axucty (CII3) Ta mocrapieni 3amadi
PO3B’s3aHHS, SIKHX JIO3BOJIMTH BUPILIUTH 3a3HaueHy rpodnemy. OnHiero i3 3a1a4 €
OOIpyHTYBaHHS MaTEMAaTHYHHX MOJEICH JUIA JOCIIKCHHS 3aKOHOMIpHOCTI
BILMBY edekTuBHOCTI (yHkuionyBanns CII3 Ha Hacminku Bin noxex. Came st
PO3B’s3aHHS 3a3Ha4Y€HOI 33/1a4i pPU3HAYeHa 11 podoTa.

Meroto nmaHoi poOOTHM € OOIPYHTYBaTH METOAMKY TEOPETHUHHUX
JOCHI/DKEHb 3 BU3HA4YeHHA  Koe(ili€eHTIB  WMOBIpHOI  e(eKTHBHOCTI
(YHKI[IOHYBaHHS CUCTEM IPOTUIIOKEKHOI'O 3aXHUCTY.

CyTb 3aIpONOHOBAHOIO aJrOPUTMY 0a3yEThCS HA JAHWX IO OTPUMAaHI i3
BUKODHCTaHHSIM METOIB Teopii WMOBIPHOCTI Ta TIOJbOBHX METOJIB
MOJIeIOBaHHA [2].

Orxe, METOAMYHI MIiAXOAM IIOAO TEOPETUYHOrO OOIPYHTYBAaHHS
Koe(iIieHTIB HMOBipHOT e(peKTUBHOCTI (hyHKITIOHYBaHHS CHCTEM
NPOTHITOKEKHOTO 3aXUCTY MOXKYTh OYTH NPE/ICTABIICH] B HACTYITHOMY BHUIJISII:

1. BcraHoBmoemo niepertik napamerpis, siki Xapakrtepu3yroth Buius CI13
Ha 3HaueHHs [[1P Ta BiANOBIAHI HACTIKKM MOXEX YIS OL[IHIOBAHHS PU3HKY.

2. 30upaeMoO CTaTUCTUYHI JAaHi HEOOXigHI MiJl Yac OOIPyHTYBaHHS
koediienty imMoBipHoi edextuBHOCTI PyHKIionyBanHs CII3 Ha 3nauenns IT1P
i3 BUKOPUCTAHHSIM METOAIB Teopii HmoBipHOcTi. [IpoBoauMo MaremaTUuHy
00pOOKy CHCTEMaTHYHUX JAHUX.

3. BusHayaemo koe(ilieHT WMOBIpHOI e(EeKTUBHOCTI (YHKIIOHYBaHHS
CII3 na 3nauenns I[P i3 BUKOpHCTaHHSM HOJIILOBUX METOJIB MOJICITIOBAHHSI.

4. I3 oTpuMaHHX JBOX 3HAa4YeHb KOe(ili€HTIB WMOBIPHOI e€()eKTUBHOCTI
¢ynkionyBannst CII3 Ha 3nauenns I[IP BuOupaemo 3HaueHHs, siIke BHU3HA4ae
HaMEHIIHH piBEHb BIUIUBY.

5. IIpoBoarMO MOBHO (haKTOPHHI EKCIIEPUMEHT 3TiHO 13 IPOIENyPOIO B
CTaHOBJIEHOIO B [2].

6. TeopeTHyHO BCTAHOBIIOEMO 3aKOHOMIpPHICTh BIDIMBY €(EeKTHBHOCTI
¢yukionyBanns CI13 Ha 3Hauenns IT1P.

BucHoBkmn

1. BcraHoBneno 1m0 momisiMu, SKki  OOyMOBNIOIOTE  e(eKTHBHE
¢yukiionyBantus CII3 e: KiTbKICTh TOXEXK, SIKI JIKBIAYIOTECSI Ha iX MOYATKOBIMH
cramii po3BuTKy 0Oe3 Bukimky I[IPIl; KUTBKICTP TOXEXK, fKI JIKBiLYOTBCA 13
3amydaeHHsM [1PI1; KiTbKICTh IOXKEXK Ha JTIKBIIAIIiFO, SIKUX 3aJTy9al0ThCS JONATKOBI
cunu ta 3aco0u [TPIT; KiTbKiCTh MOKeX B HACHITOK, SKAX THHYIU JIFOMH.

2. BecranoBneno, mo mix yac BuzHaueHHsa BBy CII3 Ha 3nauenns I[1P
CIIiJT JOCTIANTH [TBA CIIEHAPIA, a camMe: PO3BUTOK MOXKEXKi y pa3i (pyHKII OHyBaHHS
BignoBinHOI CII3 Ta po3BUTOK MOXKEXI y pa3i He (YHKIIOHYBaHHS BiJIIOBIJHOL
CII3.

3. [lokazano, mo ominoBanas BumBy CII3 Ha 3HauenHs I[P moxHa
3MIHCHUTH JBOMA LUISXaMM 13 BUKOPHCTAHHSIM Teopii HMOBIPHOCTI Ha OCHOBI
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CTATHCTUYHUX JaHUX Ta 13 BHUKOPHCTAHHAM MCETONYy, SKWH 3aCHOBaHWU Ha
ITOJTLOBHUX MOJICNISAX Ta 3aC00IB OOYUCITIOBAIBHOI ra30TiApOIHHAMIKH.

4. 3amponoHOBaHO aJITOPUTM TEOPETUYHOT O JIOCITI JKCHHS
3aKOHOMIpHOCTI BILIHBY ehexkTuBHOro QyHkuionyBanus CII3 na 3Hauenus IT1P
Ta BCTAHOBJICHHS BiJIIOBITHUX KOC(III€HTIB.
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MOJEJIOBAHHSA ITPOLHECY TEINVIOMACOOBMIHY IIPU
HATPIBAHHI 3AJII30BETOHHOI BAJIKH Y MAJIOT ABAPUTHIN
BOI'HEBIM ITEYI

Bixmop I'ononzoecokuii
Anopin Kayimon
Ouexcanap HysiH3iH, KaHIMIAT TEXHIYHUX HAyK, TOUEHT
Yepxacbkuii iIHCTUTYT noxke:xHol 6e3nexu iMeni I'epois YopHoOnast
HanionanbHoOro yHiBepcuTeTy HUBIIBHOIO 3aXMCTy YKpaiHH

Byno pospobneno CAD-mozeni reomerpuuHoi KoHGirypauii BorHeBoi medi Ta
IPOBENICHO O0UHCITIOBATEHIN €KCIIEPUMEHT [T EPEBiPKH KOPEKTHOI pOOOTH KOHCTPYKLIT
YCTQHOBKH IIPH HAssBHOCTI BCTAHOBJIEHOI 3aJ1i300€TOHHOI OasIKu.

KumouoBi ci1oBa: 3a1i300€TOH, BOrHEBA 1114, 0ajIKa, MOJEITFOBAHHS.

THE HEATING OF REINFORCED CONCRETE BEAM IN A COMPACT
FIRE FURNACE HEAT AND MASS EXCHANGE PROCESS
SIMULATION

Viktor Holonhovskii
Andprii Katsimon
Oleksandr Nuianzin, Candidate of Technical Sciences, Associate Professor
Cherkasy Institute of Fire Safety named after Chornobyl Heroes of the
National University of Civil Defence of Ukraine

CAD models of the geometric configuration of the furnace were developed and a
computational experiment was conducted to verify the correct operation of the installation
structure in the presence of an installed reinforced concrete beam.

Keywords: reinforced concrete, fire furnace, beam, modelling.

AmHami3 KOHCTpyKHii Ta poOOTH medel s BUIpPOOyBaHB OyHiBENBHIX
KOHCTPYKIIH 3acBiuuB (HaKT HEJOCKOHAJIOCTI KOHCTPYKIIii, METPOIOTigHOrO
3a0e3IeueH s Ta METO/IIB YIPaBIiHHS MMATHBHO-(POPCYHKOBOIO cucTeMoro [1]. Y
ITOBHOMACIITAOHOMY OCIiKeHHI [2] Oy1o JOCTiHKEHO P KOHCTPYKIIiH Kamep
BOTHEBUX TIe4el 1 3pOOJICHO BHCHOBOK INONO HAWOLIBII peleBaHTHOL
KOH(QITyparii.

Ha pucynky | mpencraBieHO BHYTPIIIHI pO3MipH OCHOBHHX €JICMCHTIB
KaMepH 3aIpOITOHOBAHOI [UIS IO CIIHKEHH MOJIETIi Ta TEOMETPUYHI KOH(ITypartii
Tiedi 31 BCTAHOBJIEHOIO y HEl OaNKoIo.
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Pucynok 1 — CAD-Mozienb kKamMepH BOTHEBOT edi

st mpoBeneHHs JAOCIiKEeHb Nepeq0aueHo BUKOPUCTaHHs BKa3zaHOi Ha
pHc. 1 KOHCTPYKIIiH YCTaHOBOK Ta OCMHUCIICHHS JOCBITy IPOEKTYBaHHS MO/I10HNX
npuctpoiB [2] 3 ypaxyBaHHsM ocHOBHUX BuMor [3-5]. Ilicns po3poOneHHs
3arajibHOr0 BHIVISIZY TE€OMETPUYHOI KOHGirypamii Monenal BOrHEBOI Iiedi
3alUIaHOBAHUI Ta TPOBEICHUI OOYHMCITIOBATIBHUN €KCIEPUMEHT JUIS TIEPEBipKH
KOPEKTHOI POOOTHM KOHCTPYKIIT YCTAHOBKM MpPU HASBHOCTI BCTaHOBJIEHOI
OyniBeNbHOT KOHCTPYKIII.

Sk nokazano Ha puc. 1, Oyino crBopeni okpemi CAD-monenp medi 3i
BCTaHOBJICHOIO  BCEPEIMHI  3ai300eTOHHOI  Oankor. byno mpoBeneHO
OOYHCITIOBAIEHUN ~ €KCIIEPUMEHT 3 METOI0 JOCTIUKEHHS TeMIepaTypHOro
PO3IIOALTY 10 MOBEPXHi OYIiBENbHOT KOHCTPYKITIT.

Ha puc. 2 300pakeHO pO3MOIIN TeMIiepaTryp MO TOBEpPXHI OalKu mpu
HarpiBaHHi 32 CTaHJIAPTHUM TEMIIEPATyPHUM PEKUMOM TTOXKENKI.
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Pucynok 2 — Posmnonin Temneparyp 1o o0irpiBalibHii MoBepXHi OakH i 4ac
HarpiBaHH:; 3a CTAaHJAPTHHM TEMIIEPATYPHHM PEXUMOM MOXKEXKi:
a — 10 xBunuHa, 6 — 30 xBuiKMHA, B — 60 XBUJIMHA

AmHani3 cTBOpeHOi MOJIeNi IOBOJUTH, 110 HAa OOIrpiBalIbHIM MOBEPXHI BCiX
BU/IIB €JIEMEHTIB 3113006 TOHHUX KOHCTPYKIIii ICHY€ He3HauHa JAMCIIEPCis, 10 He
BIUIMBAE Ha SIKICTH 11 MpOrpiBaHHs. BiAMOBIAHO 0 MPOBEACHOr0 KOMII’ FOTEPHOTO
MOJICNIOBaHHS ICHYE MOXIIUBICTh CTBEPIDKYBATH PO JOCTATHIO TOUYHICTh POOOTH
o0paHoi KoH}Irypalii kKaMepH medi.
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HAT'PIB IIOKPIBJII PESEPBYAPA IIIJI TEIIJIOBUM BIIJINBOM
IOKEXKI

Maxkcum Makcumenko
O.€. BacmanoB, TOKTOp TEXHIYHUX HayK, Ipodecop
HanionanbHnii yHiBepcHTeT HUBIJILHOIO 3aXUCTy YKpaiHH

[TobynoBaHo MozeNb HATPIBY ITOKPIBIIi BEPTHKAIGHOTO CTAJIEBOTO pe3epByapa IIiJ
TEIUIOBUM BIUTUBOM ITOXEXI1 B CYCITHBOMY pe3epByapi. Moyiesis BpaxoBye TIPOMEHEBHHA 1
KOHBEKIIIHHHI TETUIO0OMIH 3 (paKkesioM, HABKOJIHIITHIM CEPEIOBUIIIEM, Ta30BHM MPOCTOPOM
pe3epByapa. BpaxoBaHo BIUIHBY BiTpY, IO IIPOSIBISIETHCS B HAXHIT (pakerna i 3MiHI pexumy
KOHBEKIIii Ha BUMYILICHY.

KurouoBsi ci10Ba: noxexa B pe3epByapi, TEMI000MiH, HarpiB MOKPiBJIi.

HEATING OF THE TANK ROOF UNDER THE THERMAL
INFLUENCE OF FIRE

Maksym Maksymenko
0.Y. Basmanov, Doctor of Technical Sciences, Professor
National University of Civil Defence of Ukraine

A model of the heating of the roof of a vertical steel tank under the thermal
influence of a fire in a nearby tank was built. The model takes into account radiation and
convection heat exchange with the fire, environment, and the gas space of the tank. The
influence of the wind, which leads to inclination of the fire and the change of the convection
mode to forced convection, is taken into account.

Keywords: tank fire, heat exchange, roof heating.

Po3noBcropkeHHs Temia B TIHONHY ITOKPIBIIL OMMUCYETHCS OJHOBUMIPHAM
PIBHSIHHSIM TETUTONPOBIIHOCTI:
or  o°T
7:072,0<x<5,t>0, (D)
ot Ox
ne T(x,t) — TemmepaTypa y TO4Ili X B MOMEHT Yacy t; 0 — TOBIIMHA TOKPIiBIi; a —
KOe(]iIieHT TeMIepaTypOnpOBiTHOCTI:

a=—,
cp
ae A, ¢, p— Koe(ilieHT TeTUTONPOBIAHOCTI, MUTOMA TETUIOEMHICTH 1 TYCTHHA CTaJI
BimmoBigHO; Xx=0 — BiAMOBiNa€e TOYII HA 30BHIMIHIA MOBEPXHI MOKPIBIIi;, X=0 —
TOYII Ha BHYTPIIIHIH MOBEPXHI MOKPiBIIi.



164 XVIII Miscnapoona nakogo-npakmuuna Kongepenyis
MONOOUX 8UEHUX, KYPCAHMIE ma cmyoeHmie

B mowarkoBuii MOMEHT dYacy (IO TOYaTKy IIOXKEXi) TemIepaTypa
BCEpEIMHI MOKPIiBJIi JIOPIBHIOE TEMIIEpaTypi HABKOIHUIIHBOTO cepenoBuina To:

T(x,0)=T,, 0<x<§, )

KpaiioBa ymoBa Ha 30BHIIIHII TOBEpXHI TOKPiBIi Oy/e MaTH BUTIIS;

4 4 4 4
or|  __ctrte|(Tr ) (Tow +L“’w@_i@_)+
2 T2 100 100) 72 |Lioo 100 ?
x x=0
a
+ iut(Tout_TO)’ (3)
ne ¢, =567 lj}’?‘ —cTana; g, &, — CTYITIHI YOPHOTH BUIPOMIHIOIOYOT MMOBEPXHI
M

(bakena i cTiHkM pe3epByapa BianosiaHo; Tr— remneparypa noBepxHi dakena; Tou
— TemIepaTypa 30BHIIIHBOI TOBEPXHI CTIHKM pe3epByapa; ¢ — KoeilieHT
B3a€EMHOI'O ONPOMIHEHHS MK (pakesioM i TOYKOIO Ha MOBEpXHi pe3epByapa; To —
TeMIIepaTypa HaBKOJIHMIIHBOI'O CEPEIOBHIIA; Oou — KOS(IIEHT KOHBEKIIHHOTrO
TEIJI000MIHY 3 HABKOJIUIIHIM MOBITPSIM.

KpaiioBa ymoBa Ha BHYTPILIHI} TTOBEPXHI MOKPIBIIi:

4 4
—_ Coéw Tin _ & _ Uin (T;n _ TO) s (4)
s 4 [l1oo) (100 A

JI€ Olin — KOE(DIIIEHT KOHBEKIIMHOTO TEIUIOOOMIHY 3 MapOMOBITPSIHOK CYMIIIIIIO
B Ta30BOMY IIPOCTOPI pe3epByapa.

Takum unHOM, AudepeHIiansHe piBHAHHS MapabonivyHoro tumy (1) pazom 3
KpaiioBumu ymoBamu (3) i (4), a TakoK IMOYATKOBOIO YMOBOKO (2) OMHCYIOTBH
JUHAMIKY 3MiHU TEMIIEpaTypH B TIOKPIBJIi BEPTHKAILHOTO CTaJIEBOTO pe3epByapa.

KoedimieHT B3a€MHOro OIMPOMIHEHHS MIDXK JOBUIBHOIO TOYKOK 1
BHITPOMIHIOIOYOIO ITOBEPXHEIO MOIYM ' BU3HAYa€eThC Popmyroro [1, c. 241]

1
(D:_J'J' cosy, sosyxz ds. (5)
™ r

or|
ox

I€e Y1 — KyT MiX HOPMaJgbHHM BEKTOPOM IO HMOBEpXHi (hakenma fi, i papiyc-
BEKTOPOM T, IO 3’€JHyE TOYKY Ha IOBEPXHI (pakena i TOYKY Ha TOKPIiBII
CyCITHBOTO pe3epByapa; Y2 — KYT MiX HOPMAlbHUM BEKTOPOM MO ITOKPiBIIi
pesepByapa 1, i paxmiyc-Bektopom T (puc.1). Ilpm mpomy inTerpan
O00YHCITIOETHCS JIHIIE 10 Till YaCTHHI MOBEPXHIi (akena, sKa BIIHA i3 JaHOT TOYKH
Ha cTiHII pe3epByapa (ae cos yi>0, cos y2>0). 3 ypaxyBaHHSIM IpECTABICHHS
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KOCHHYCIB KYTIB 4epe3 CKaJsIpHHH JOOYTOK BiATOBIJHUX BEKTOpiB, BHpa3 (5)
HaOy/ie BUTIIAY:

_ﬂ' (riy, 7)1y, 7) U, g, ") g

|”1||”2|

Beaxkatoun popmy moym’st koHigHO!O [16], a ii medopmartiro mix BINIHBOM
BITpY TaKOIO, 1110 3BOAUTHCS JI0 HAXWITY KOHYycCa B HanpsIMKY BiTpy [18], 3anuimemo
PIBHSHHSI BUIIPOMIHIOIOYOT OBEPXHi (hakerna B apaMeTpUIHOMY BUIVISIIL:

x, =ucosv +c(R—u)sin ff cos y;
y; =usinv +c(R —u)sin fsiny;
z = c(Rf —u)cos 5;
OSuSRf,OSvSZH,

Je B — KyT HaxwWiy NoJyM’sl BiJTHOCHO BEPTHKAJIBHOI BICi; HAIPSIMOK BEKTOpa
(cos v, sin y) criBnazae 3 HaNPsIMKOM BiTpy; R — paniyc pesepByapa.

w
=arctg—»
B g5
W — IIBUIKICTb BITPY.

st koedinieHTa KOHBEKIIHHOTO TeTI000MiHY 3 HABKOJIUIIIHIM TOBITPSIM 32
YMOBH BiJICYTHOCTI BiTpY Oyzie Matu Miclie CriBBigHOLeHHs [2, ¢. 240]:

20pr Y (T-1,)"
—0176/1{ j (OJ ; (6)

T+T,

e A, v, Pr — xoedilieHT TemmonpoBiIHOCTI, KiHEMaTHYHA B’S3KICTh 1 YHCIIO
[IpaHaTis NOBITPSHOTO CEPETOBUINA; € — MPUCKOPEHHS BUIBHOTO A {iHHS.

KoedimieHT KOHBEKIIHHOI TEIIOBIAaYi B TAPOMOBITPSIHY cyMimI HaOye
BUTIIANY [2, c. 240]:

13 B 1/3
=0 0951f(2g Prj [TTOJ . (7)
T+T,

3a HasgBHOCTI BITPY Ma€ MicIle CIiBBiTHOMIEHHS [2, ¢. 241]:

1. 0,8 .0,11
7 (K] Pr“(”f] : (8)
p*? v th

Ie Uf, Hw — AWHaMI9HA B’SA3KICTH IHOBITPSHOI'O CEpENOBHINA NPH TEMIEpaTypi
TIOBITPSTHOTO CEPEIOBUINA 1 TEMIIEpaTypi TIOBEPXHi BiAMOBIIHO.
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[TincranoBka koedilieHTa B3a€EMHOro OmNpoMiHeHHs (5) i KoedilieHTiB
KOHBeKIIiifHOro Terurooominy (6)—(8) B (3), (4) m03BoJsIE€ MOBHICTIO BU3HAYHUTH
KpaiioBi yMOBH 1 po3B’s3ati 3amady (1)—(4) 1momo BH3HAYEHHS PO3MOILTY
TeMIepaTyp BCepeIiHI OKPIBIIi pe3epByapa.
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HaJ3BUYaiHUX cutyartiii. 2022. 1 (35). C. 239-253.
2. Makcumenko M.B. Monens HarpiBy HOKpiBJli pe3epByapa i/ BIULTHBOM
MOXKEXKI B CYCiTHBOMY pe3epByapi // [Ipobiemu Ha3BUUYaiHuX cuTyarii. 2022, 2
(36). C. 233-247.
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OBIPYHTYBAHHSA PO3POBKM YIIPABJIHCHKUX PIIIEHB LIOJ10
ONTUMIBAII KVIbKOCTI YKOMILVIEKTOBAHHUX ITOKEKHUX
IIATIB HA TEPUTOPII BPY 750/330 KB AEC

Csimnana I'onikoga
Anopin [[uzankoe
FO.J1. ®emnyk, KaHaUIaT TEXHIYHUX HAYK
IHCTHTYT 1epKaBHOTO YNPAaBJIiHHS Ta HAYKOBHX JA0CTi’KeHb
3 HMBUJILHOTO 3aXHCTY

IpoBeneHo HoOCHiIKEHHS CTaHy IIOXKEXHOI HeOe3NeKH TepUTopii BiIKPUTHX
posnozinbunx ycranoBok 750/330 kB AEC. [Ticns 11boro 6yino 3arpornoHOBaHO NPUHHATTS
OOTPYHTOBaHHX YIPABIIHCHKUX PIlIEHb MO0 HEOOXiTHOI KIJIBKOCTI YKOMIUIEKTOBaHHX
TIOJKEeXHUX MUTIB Ha Tepurtopii BPY 750/330 kB AEC.

KarouoBi cioBa: Bigkpura po3nofiibya yCTAaHOBKA, IOXKEXKHA Oe3reka,
CHCTEeMHHH aHali3, yNpaBiliHChKE PIiIlIeHHS, MOXEKHHI IIHT.

JUSTIFICATION OF THE DEVELOPMENT OF ADMINISTRATIVE
DECISIONS REGARDING THE OPTIMIZATION OF THE NUMBER
OF COMPLETED FIRE PANELS ON THE TERRITORY OF THE
750/330 KV SS NPP

Svitlana Golikova
Andrii Tsyhankov
Y.L. Feshchuk, Candidate of Technical Sciences
Institute of Public Administration and Research in Civil Protection

A study of the state of fire danger in the territory of the open switchgears of the
750/330 kV NPP was conducted. After that, it was proposed to make reasonable
management decisions regarding the required number of completed fire shields on the
territory of the VRU 750/330 kV NPP.

Keywords: open switchgear, fire safety, system analysis, management decision,
fire shield.

Ha Ttepuropisix BPY 750/330 kB AEC 3a pik B cepeqHROMY BHHHKAE
mpUOIIBHO 6 TOXKEK, 30MTKHA BiJl SIKMX CKJIAIalOTh COTHI THCSY TpHBEHb. Ha
CHOTOIHIIHIN JeHb, TIOKEKHA Oe3leKa Ha TaKWX O0’€KTaX CTaHOBHUTH HArajlbHy
nmpoOneMy, $Ky MOXHAa e(EKTHBHO BHpILIyBaTH TUIBKA 13 3aCTOCYBaHHAM
KOMILIEKCHOTO ITi/IXOMY, i3 3aJy4eHHSM YCIiX HasBHUX CHJI 1 3aco0iB, sIKi OymyTb
CIIPUSTH 3MCHIICHHIO KUTBKOCTI TIOKEK, OOMEXEHHS IX TIONIMpEHHS Yy pasi
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BUHHUKHEHHS], IIPUCKOPEHHIO PearyBaHHs, 1110 B CBOIO YEpry MPU3BE/IE /10 3MEHIICHHS
30WTKIB 1 30UTHIIIEHHIO HMOBIPHOCTI HE JOIMYIIEHHS 3aruoesi NpariBHHKIB.

Ha cyyacHomy erami 3a0e3nedeHHs MOXKEXHOI Oe3MeKH Ha eHePreTHIHUX
00’€KTax Mae IEBHY METOJONOTiI0. B Toi jke 4Yac THUTaHHSA 3a0e3leucHHS
moxxexxHoi 6e3neku Ha BPY 750/330 kB neranpHo He omrcano B podorax [1-3].

Buxomsau 3 pe3ynsrariB IpoBeIeHOro aHalizy 3arpo3 Ta Hebesrek TepuTopii
BPY, a Takox pexoMeHnartii [4] Oyio 3amporoHOBaHo, IO T ONTUMI3AITT KUTBKOCTI
YKOMILIEKTOBAaHMX MOXKESKHMX IUTIB Ha Tepurtopii BPY 750/330 kB AEC HeoOxiana
pO3po0Ka YIPaBIIHCHKUX pillleHb. TakkuM YMHOM OyJIO 3arpONOHOBAHI HACTYITHI
QIIBTEPHATHBY PillleHHs MPOOJIEMHOr0 MTUTAHHS, a CaMe:

1) BCTAaHOBJIEHHS YKOMITIEKTOBaHHX 3T1HO BUMOT [5] MOXKEKHHX IIUTIB 3
po3paxyHKy oauH mut Ha 5000 M2 3axuirysaroi mwiomi BPY 750/330 kB AEC;

2) BCTaHOBJICHHSI YKOMIUIEKTOBAHHUX 3T'1JTHO BUMOT [5] OXKEXKHUX IIUTIB y
nokexxaonebezneunux micigix BPY 750/330 kB AEC;

3) YKOMILJIEKTYBaHHSI TIOKSKHUX IIUTIB HEOOXIIHMMHU 3aco0aMM, B TOMY
YUCII IEPBUHHUMHU 3aC00aMH MOXKEKOTACIHHS, 110 MOXYTh OyTH 3aCTOCOBaHHMH,
BPaxXOBYIOUM OCOOJIMBOCTI iX MICIsl 3HaXODKEHHs 3 BpaxyBaHHSIM T'DaHUYHOL
BiJIcTaHi 0 noxkexxoHebe3neuHux micip tepuropii BPY 750/330 kB AEC.

Taxox Oyi10 MPOBEIEHO OLIHKY aJbTePHATHB METOIOM MOOYIOBH JepeBa
PpillIeHb.

B sikocTi KpHUTEpiiB OLIHKH 00paHo:

a) 3[aTHICTh 3a0€31eYNTH HAJISKHUN PIBEHb pearyBaHHs Ha MOTEHILIHHY
HeOe3MeKy 3a JOMOMOrol0 MEPBHHHUX 3aC001B TOXKEKOTaCiHHS;

0) BUTpaTH Ha BIPOBAKEHHS KOKHOTO 3 allbTepPHATHBHHX PillICHB;

B) OTOYHI BUTPATH 32 KOXKHUM 3 aJIbTEPHATUBHUX PillICHb.

Ouinka anpTepHaTHB npoBogwiack 3a 10 GambHOMO ImKanow. OriHka
KPHTEPIiB - 32 HACTYITHOIO METOAMUKOIO IAPHUX MOPIBHIHB, HABEACHOIO Y TAOIHII
(pucynox 1).

Tabmums mopiBHAHD Ma€ HACTYITHUH BHI:

ABCD..

00>

L

Pucynok 1 — Bua Tabnuii nopiBHSIHb

L —— 1

L —

s Tabmurs 6ymyeThCst 32 HACTYITHIMU TPaBUIAMH:

— AKmo A i B 0OJHAKOBO BaXKJIMBi, 3aHOCHMO B TO3UMII0 (4, B) Tabmumi
TTOPIBHSAHB YHCIO 1

— KO A TPOXHW BaxKJIHBIiIIE B — 4mcio 3;
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— K0 A 3HAYHO BaKIuBiIIe B — 4ucio 5;

— K110 A SBHO BasKJIMBiIIE B — yucio 7;

— K10 A 1O CBOIM 3HAYYIIOCTI aOCONIOTHO MepeBepirye B — aucio 9.

Uucna 2, 4, 6 1 8 BUKOPUCTOBYIOTHCS JJIs TIOJIETIIEHHSI KOMIIPOMICIB MiX
OITiIHKAaMH, IO 3JICTKa BiJIPi3HAIOTHCS BiJl OCHOBHUX YHCEI.

CrpykTypa 3a/1a4i IPUHHATTS PIillICHHs PUBEIICHA HA PUCYHKY 2. 3amada
Ma€ OJIMH 1€papXi4HUH PiBEHb 3 TPhOMa KPUTEPiIMHL.

| N |

Kpnrepiii 8 Kpurepiii & Kpnvepiit a
(0.71) (0,192) (0.101)

{0.555)

374500 370 1 1344 101+ DR = 135 [71%0,32340,19240,724+0, 10140825 = 0,456

A

0UT1%0333+0.192%0.122+0.101*0.078 = 0423

Pucynok 2 — JIepeBo OL[iHKY aJbTepHATHB

Sk Oaummo 3 JepeBa pillleHHS HAMOUIBII JOLIIBHO 3alpoBaKyBATH
pitieHHs 3a anbTepHaTHBOIO Ne3. TakuM YMHOM HAWOUIBII JOIIIBHAM € BapiaHT
YKOMIUIEKTYBAHHS MOXEKHUX IUTIB HEOOXITHUMH 3aC00aMH, B TOMY YHCII
MIEPBUHHAMH 3aCO0aMH TIOXKEKOTaCiHHS, IO MOXYTh OYTH 3aCTOCOBAaHWIMH,
BpPaXOBYIOYH OCOOJIMBOCTI IX MICI 3HAXOMKCHHS 3 BPAaxXyBaHHAM TPAHUIHOL
BiJICTaHI JI0 MOXkekoHeOe3meunux Micits Tepuropii BPY 750/330 kB AEC.

BucHoBok. Ha OCHOBi CHCTEMHOro aHami3y CTOCOBHO pO3pOOICHHS
VOPaBIiHCBKAX pIlIEHh MIOAO0 ONTUMI3allii KUIBKOCTI yKOMIUIEKTOBAaHUX
nmoxexkHuX muTiB Ha Teputopii BPY 750/330 kB AEC npuiiasaTo pimeHHs 3a
anpTepHaTHBOI0 Ne 3, a came: BCTAaHOBJCHHA TIOKSKHUX  IIUTIB,
YKOMIUICKTOBAaHMX CaMe€ THUMH 3aco0aMM, IO MOXKYTb OyTH 3aCTOCOBAHHMH,
BPaxoBYIOYH OCOOIHMBOCTI iX MicIlsl 3HaXOWKEeHHA Ha TepuTopii BPY 750/330 kB
AEC B nmoxexoHe0e3eYHIX MiCIIX.
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O3HAKHU BU3HAYEHHJ 1O IUMY MOXKJINBOI'O CKJIALY
T'OPIOYOI PEHOBUHHU HA MOXKEKI

Maxcum Makpyxa
10.1. Nanunmmnx
JIbBiBCHKHI Aep:kaBHMI YHIBepcHTeT 0e3MeKH KUTTEAIATBHOCTI

[lpn npuOyTTi 10 Micusd BHKIMKY Ha IOXeXy a0o HaJ3BHUYallHy CHTYamilo
KEpiBHUK T'aCiHHS ITOXKeXi MO)KE BU3HAYHTH M0 KOJIBOPY TUMY MOXKIIMBHH CKJIaJl TOPIOYOL
pedoBHHN ab0 PiJVHHU 1 BIINOBIIHO BBECTH HEOOXIIHY BOTHETAcCHY PEUOBHHY JUIA il
JIOKaJTi3alli Ta JIKBiAaii.

KurouoBi cioBa: koiip, 3amax, JiiM.

SIGNS OF DETERMINING THE POSSIBLE COMPOSITION OF A
COMBUSTIBLE SUBSTANCE IN A FIRE BY SMOKE

Maxim Makruha
Y.I. Panchyshyn
Lviv State University of Life Safety

When arriving at the place of a fire or emergency call, the fire extinguishing
manager can determine the possible composition of a combustible substance or liquid by
the colour of the smoke and, accordingly, introduce the necessary fire extinguishing agent
for its localization and elimination.

Keywords: colour, smell, smoke.

[in yac BUHMKHEHHS TMOXEK Ta Haa3BuuaiiHux cutyamii (mam - HC) B
KUTIIOBUX, TIPOMHUCIIOBHX OYHIBISAX Ta CHOPYIaX OCHOBHHM 3aBIAHHSM IOKEKHO-
PATYBaJIBHUX i APO3ALTIB € IPOBEACHHS PO3BIIKH ITi/1 9ac racinas nmoxkexxi ta HC [1],
a caMe IMpOBEICHHS IOIIYKOBO-PSTYBAIBHHUX Miif MO BHSBICHHIO Ta PATYBAHHIO
JFOIeH, eBaKyarlii iX MaTepiallbHUX IIHHOCTEH, JTKBiAalii nokexi Ta Hachiakis HC.
[pu mpulyTTi 10 MiCII BUKITUKY KePIBHHUKY raciHas nokexi (mami - KI'TI) HeoOxigHO
IIBH/IKO 1 TIPAaBUIIFHO MPOBECTH PO3BIIKY MICIA MOl Ta BUSHAYUTH BHPIIIATEHII
HAMpsIMOK  OIEPaTMBHUX i TOXEeKHO-pATyBambHUX minpo3aiumiB. KITI npm
MPSIMYBaHHI Ta TPUOYTTI O MICIS BUKIHAKY 3[IHCHIOE PO3BIIKY JTaHOI MiCIIEBOCTI,
sika Oe3rmocepeHb0 BKITFOYAE: XapaKTepPUCTUKY OyIiBIi Ta CIIOPYAH, IMPOrHO30BaHA
HAsBHICTh JIFONICH, HASBHICTH HEOE3NEYHMX DPEUOBHH Ta PiauH, 3a0e3MedeHHS
30BHIIIHBOTO TIPOTHIIOKEKHOTO BomomnocTadands. OTke, mpy TpHOYTTI 10 MicHs
BuKrKy Ha nioxexi KI'TI moxe He 6aunTH 3a 30BHILIHIME O3HAaKAMH BiJIKPHTOTO
TIOITyM 51, aJIe BiH OJJHO3HAYHO OA4YWTh UM KU BUIULIETHCS B HACIIIOK TOPIHHS.
BinnosizHo, M0 1My MOXXHA OPI€HTOBHO BH3HAYUTH CKJIaJ] TOPIOYOI PEIOBUHM 200
PLIVHY, Tak SK UM Mae€ TIeBHI 03HAKH — I1e KOITip, 3arax i cMak [2], 110 B CBOO Uepry
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B pa3H IiABUIINTH ¢()EKTHBHICTh BBEICHHS HEOOXiTHUX BOTHETACHUX PEUOBUH JUIS
YCHIIIHOTO TaCiHHS MOMKEXI.

BinmoBinHo, B mepmly 4epry mo KOJbOPY IUMY MOXHA IepefdaduTh
MOXIIUBE TOPIHHS NIEBHOI PEYOBHHU abo0 pinHH, a caMe:

- cipuii Komip abo cipyBaToO - OBTHH KOJIip BKa3zye Ha TOPIHHS KIIEIO,
mKipy, pesunu (puc. 1);

- Oypuii KoJtip BKa3ye Ha TOpiHHS TKaHUH (pHC. 2);

- )KOBTO - Oypwil Komip BKa3ye Ha TOpIHHS A30THHUX CIOJYK B SIKHX
TIPUCYTHIN OTpyHHHI OKHUC a3oTy (puc. 3);

- cipyBaTo - YOpHHI KOJip BKa3ye Ha rOpiHHS AepeBUHH (puc. 4);

- YOpPHHUH T'YCTH HAaCHYEHWH KONip BKa3ye Ha TOpPiHHA PiivH: OCH3HHY,
Ha(TOIPONYKTIB, Tacy, ckunuaapy (puc. 5);

- Oinmit komip Bkasye Ha ropinHs (ochopy, MUl aKky, MarHito (puc. 6);

- 0110 - YKOBTHIA KOJTIp BKa3ye Ha TOPiHHS CiHA, MarepoBrUX BUPOOIB (puc. 7).

Pucynok 5 Pucynok 6 Pucynok 7

Takox, 1Mo 3amaxy i CMaKky TUMY MOXKHA CIIPOTHO3YBATH sIKa pe4OBUHA 200
pianHA TOPUTS!

- SKIIO UM Ha 3amaxX i cMak COJOAKYBAaTHHA a0o TipKyBaTHii IIe O3HAKa
TOTO, IO BiIOYBA€ThCS TOPIHHS OTPYHHHUX PEUOBHH;

- SKIIO AWM HA 3amax i CMaK YaCHWKOBHH, CIpUYaHWA, MUTITANBHHUNA IIe
O3HaKa TOro, 110 BiI0YBa€ThCS TOPIHHSA OTPYHHHX Tra3iB.

BinmoBinHO, MOXKHA 3pOONTH BHCHOBOK, IO 3aBASKH KOJBOPY, 3amaxy i
CMaKy AWMy SKHA BHIIIAEThCSA BHACIINOK BHUHUKHEHHS TIOXKEXKI MOXKHA
OpIEHTOBHO CIIPOTHO3YBaTH, IO CaM€ TOPHUTH 1 BIANOBIAHO 3aCTOCYBaTH
HeoOXi/THy BOTHEracHy pE4OBHHY JUIS YCITIIITHOI JTIKBiAAii moxexi abo HacmiIKiB
HAA3BUYAHOI CHTYAIIii.
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OCOBJIMBOCTI BUKOPUCTAHHS CUCTEM HOXKEKHOI
BIZIEOCUTHAJII3ALIILT
TI'anna IOo0ina

A.II. Kymmnip, kKaHIUIaT TEXHIYHUX HAYK, JOICHT
JIbBIBCBHKMIL IepskaBHMIA YHiBepcHTeTy Oe3leKH KUTTENIAIBHOCTI

CucreMn NokeXHOT BifjeocHrHai3arlii OLTbII eeKTHBHI, HE BUMAraroTh 3aKPUTHX
MPUMINIEHb, MAlOTh 3HAYHY IIBHIKOAII0 1 JalOTh 3MOTY MiHIMI3yBaTH KiJIbKICTh
MIOMIIKOBHX CIIPaIboBYBaHb. [IOJKeXXHI BIiJEOCTIOBIIIYBadi JJO3BOJISIIOTHE HE JIMIIE
BUSIBIISITH 3arOpaHHs Ha PaHHIN cTafii il pO3BUTKY, aje if Bi3yaJlbHO CIIOCTEepiraTy 3a THM,
mo BinOyBaeTbcss Ha 00°ekti. lle m03BONSsiE 3MEHIIMTH KUTBKICTH MOMMIIKOBHX
CIIpaIIOBaHb.

Kuro4oBi ci10Ba: cucrema Noke:KHOT CHTHAI3AIli, IT0XKEKHUH BiIOCTIOBINITYBaY.

POTENTIALITY OF USING VIDEO FIRE DETECTORS

Hanna Yudina
A.P. Kushnir, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

Video fire detector systems are more effective. They do not require closed
premises, have a significant speed of operation and allow to minimize the number of false
positives. Video fire detectors allow not only to detect a fire at an early stage of its
development, but also to visually observe what is happening at the facility. This allows to
reduce the number of false positives.

Keywords: fire detection systems, video fire detector.

[Noxexi 3aBkAM HeCyTh HeOe3IeKy Ui JIIOAMHH Ta NPH3BOIATH 1O
3HAYHUX MAaTepiajibHUX BTpaT. 3amoOirTh MOSBaM BENHKHX IMOXKEX MOXKHA 32
pPaxyHOK BHKOPHCTAaHHS CYYaCHMX CHCTEM IIPOTHIIOKEKHOTO 3aXHUCTY,
HANPUKJIAd, CHCTeM HoexkoraciHHi. CucremMa MOXKEXKOTaciHHA y OimbImocTi
BHITAIKIB HE MOXKe (PYHKIIOHYBaTH 0e3 cucTteMu nokesxkHoi curaamizaii (CIIC).
Tomy, po3poOka Oinpm HanifHuX Ta epekTrnBHUX CIIC € OmHIM 3 IPIOPUTETIB Y
3aro0iraHHi MOXKeKaM.

3aBasSKM IHHOBAIIHAM CHCTEMaM IIOKEKHOI BiJeOoCHUTHamI3amil MH
MOXEMO 3MEHIIUTH HeOEe3NMeYHMI ISl KHUTTA PH3HK BHHHKHEHHS IOXKEXKI.
CyvacHi TexHomoriuni noxexHi BizeocnosintyBadi (IIBC) (puc. 1) 3pobunu
pesoumoniiro B po3Butky CIIC.
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Pucynoxk 1 — [loxxexxHuit BiJleocroBinTyBayd

[IBC no3BonsitoTh HE JMINE BHSBJISATH 3aropaHHsl Ha paHHIA cramii ii
PO3BUTKY, aji¢ i Bi3yaJIbHO CIIOCTEPIraTH 3a THM, IO BiIOYBa€ThCs Ha 00’ €KTI.
Tum caMuM, 1€ HA03BOJII€ 3MEHIIMNTH YacTOTY IIOMMJIKOBHUX CIIpalfOBaHb.
CucreMn MNOXEXKHOI BigeocurHamizamii Oinbln epeKTUBHI, HE BHMAararTh
3aKpUTUX MPHUMIIIEHb, MAIOTh 3HAYHY IIBHJIKOJIIO 1 IAIOTh 3MOT'Y MiHIMI3yBaTH
KiJIbKICTh TOMMJIKOBUX CIPalibOBYBaHb. KpiM 11bOro, py OMOBINEHH] YeproBOro
NEepPCOHANY MO 3aiiMaHHs, BiJleOCMCTEMa MOXKE HaJIaTH IM 300paKeHHs Micls
3aropanns. Tak [IBC, 3 yactororo momunkoBux TpuBor meniie 0,1%, 3paTHuit
BUSBUTH HAIIBIPUXOBAHY MOXexKy miomero 1,2 m?> Ha Bigcrani 180 merpis i
noyiym’si 3amajbHUUKK Ha Biacrani 10 merpiB, sk npaBWio, MeHI Hix 3a 10
CeKyH/JI, yCepe/IMH1 Y 30BHi, BACHb Y BHOUI.

Ha Binminy Bix TeruoBiziiinux kamep, [IBC noka3sye npsiMmy TpaHCIsiiito,
110 03HAYAE, 110 MOXKEXkKa BUABIIAETHCS, K IPABHUIIO, MEHII HDK 32 JIECATh CEKYHA.
[ndopmarito, siKy OTpUMYE aHHI CHOBIIIYBa4, HAJAETHCS BIJMOBITAILHOMY 32
MIOKEKHY O€3IeKy Ta BIaCHUKY.

OnHi€lo 3 TOJOBHUX MepeBar IUX CIOBIIIYBaviB € TOW (hakT, M0 Hemae
HEOOX1THOCTI BCTAHOBJIIOBATH Pi3HI THITK J]ABa4yiB HA KOXKHOMY BijeonpuiiMaui
JUISl TOrO, MO0 BHSIBUTU TOXKEXKY. Y TOPIBHSHHI 31 3BUYaHUMH TIOXKEKHUMHU
CIOBIITyBaYaM¥, BiH HE MAa€ 3aTPUMKH TNPH TONAHHI CHUTHATY. | OJOBHOIO
mpobaeMoro Takoi cucremu, sk i TpaxumiitHoi CIIC, € Toit ¢axT, mo 3aropaHHsI
TIIIOYHAX €JIEMEHTIB TyXKe Ba)KKO BHSBUTH.

[Ipu cnpanbOByBaHHI CHCTEMH IOXKEKHOI BiI€OCHTHAITI3allii, deproBuit
MIEPCOHA OTPUMYE Bifeo3anwc 3 mics moxii. Lle mo3Bosie iM MUTTEBO OIIHUTH
CHUTYaIlif0 Ta MPUHAHATH PINICHHS, IITBEPAUTH a00 BIIXWIATH TPHUBOTY.
[loennaHHs TepeBar aBTOMATHYHOTO BHSBICHHS Ta KBalli()iKOBaHOI OILIHKA
YeproBOro NepcoHajly rapaHTye MIBUIKE Ta TOYHE BUSBICHHS AUMY Ta IOIYM i
VY curyauii, KoM KOXKHa CEKyHIa Ba)KJIMBA, LIe A€ BEMUYE3HY IIepeBary, KOJIU
crpaBa JOXOMUTH IO TACIHHS ITOXKEXKI.

BusiBiieHHs TOXKexKi Moxke 0azyBaTUCs 3a TaKHM  aJrOPUTMOM:
BIJICTG)KCHHSI, HABEICHHSI Ha MiClle TOXEXi, BUSABICHHSI Tokexi. [lokexy
BUSIBILIFOTh Ha OCHOBI aHai3y 300paXkeHHs. Y pasi, SKIIO CHCTeMa He BIICBHEHa,
YM € 3aropaHHs, BOHA IPalfoe 3a TaKKUM ajiroputMom (puc. 2). Skmo €
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BignoBinaneHa ocoba, [IBC moxe chopMmyBaTé 3amuT Ha MiATBEpKEHHS PO
MOXKEXKY 1 SKIIO TOXKeXa IMiATBEpIKEeHa, CIpPAIboBYE MOXKEKHA CHTHAI3ALIS.
Slkmio BiAmIOBimANBbHA 0C00a HE MiATBEPIKYE TIOKEXKY, 3HAYHUTH, BIAIOCS
YHUKHYTH XMOHOI TPUBOTH. SIKIIO HisSKOI BIJIOBiMI BiJl JIIOXUHA OTPUMAaHO HE
Oyrno, 116 MOKe BKa3yBaTH Ha Te, II0 BOHA HE 3JlaTHa pearyBaTu (CHHTh, 0e3
cBizomocTi). Tozi cucrema Bke (OpPMyE CHTHAI MOXKEXKHOI TPUBOTH Ha ITyJIBT
[IEHTPAJIi30BAHOTO TIOKEKHOTO CrocTepekeHHs. ChOromHI 0araTo HayKOBIIB
3aliMarOThCS PO3POOKOI0 €PEKTUBHHUX AJITOPUTMIB PO3ITi3HABAHHS 3arOpaHHs Ha
OCHOBiI 00pOOKH 300pa)KeHHS, IKe OTpUMaHe B PEalbHOMY Yaci BiJl BiJleOKaMep
[1-3].
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PucyHok 2 — Aroputm pobOTH CHCTEMH MOXKEKHOI BiJIeOCHTHATI3AI T
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VY OIBLMIOCTI BHUIIAAKIB B CHCTEMAaX IMOXKEXKHOI BigeocHrHami3amil
BUSIBIICHHSI 3aropaHHsi 0a3yeThCsi HA BHSBJICHHI IUMy Ta HONyM's, a He Ha
JUISTHKax 3 BHCOKOIO TemIiepaTyporo. Lle 3MeHmrye HMOBIpHICTH NOMMIKOBUX
CrpaloBaHb B 30HaX, J€ BHCOKI 3MiHHM TEMIIEPATypH € HOPMAaJbHUM SIBUILEM
TEXHOJIOTIYHOI'O TIpOIleCy 1 MOXYTh 3aBa)KaTH BHSBIICHHIO TEIUIOBOTO
300pakeHHS.

[IBC 3amxaun MoxHa iHTerpyBatd B Oymp-sky iHmy CIIC um
BigeocroctepexeHHs M. [IBC MoxyTb OyTH BUKOPHCTaHI y CKJIaJi TpaauIiitHOT
CIIC 3 pi3HMMH THUTIaMH CIOBIllyBa4iB JJIsi 3MCHILICHHS Yacy BUABIICHHS
3aropaHHs Ta ii raciHH.

Takox BaknuBo Bim3HauuTH, 10 [IBC Mo)ke JOMOMOITH 1 B TaciHHI
nokexi. [Ipy BUHUKHEHHI BiJIHOCHO HEBEIIMKOI IMTOXKEXKI CUCTEMa MOXKEKOraCiHHS
MOKe 3aBJIaTH 3HaYHOI mKoaAu. Tomy Oyiio 6 6a)kaHO CTBOPUTH CHCTEMY, 3[aTHY
3aCTOCOBYBATH BOI'HETaCHY PEYOBUHY JIHIIE JIO Micld 4 00’ ekta 3aropanHsl. Lle
O3Hayae, 10 HABITh SKIIO BHSABJICHA MOXEXa HE MIATBEPAUTHCS, IKOJA,
3aro/iisiHa Yepe3 MOMMIIKOBE CIIpalOBaHHs, Oy/ie MiHIMaIbHOO.

CucreMH MOXKEXKHOI BiJICOCHTHANI3AMIT 1/IeaTbHO MiXOAATh JUIS 3aXHCTY
BEJIMKUX BIJIKDUTHX MaiJaHYMKIB, BEIMKUX MPHMIIICHb, aTPiyMiB Ta CKIAJIB,
aeporopTiB, aHrapiB, MAIIMHHHX 3aJiB, JEPEBOOOPOOHMX MiANPUEMCTBAX,
3aBOJIIB 3 BUPOOHHIITBA Ta 30epiraHHs MajiuBa, JIepeBOOOPOOHI 3aBOIH TOIIO.
OuikyeTbesi, O B MaiiOyTHROMY iX OynyTh Bce Oijibllie BUKOPHCTOBYBATH VIS
3aXHMCTy IMPOMHCIIOBHX IPUMIIIEHbh 4Yepe3 HEBEIHWKY BapTiCTh 1 HaJiiHICTh
KepyBaHH:L.
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OCOBJMBOCTI OPT AHI3AIIII IHKJIFO3UBHOI'O ITIPOCTOPY B
3AKJIAJJAX OCBITH
Maxcum Minyx

M.3. Ilenemko, KaHAUAAT TEXHIYHUX HAYK, JTOLEHT
JIbBiBCHKHI Aep:KaBHMI YHIBepcUTeT 0e3NeKH KUTTEAiIbHOCTI

PosrnsiHyro mpobnemy iHKIIO3MBHOCTI OyhiBenb 1 cHopyd y KOHTEKCTI
3a0e3reueHHs Oe3IeKy eBaKyallii oci0 3 iHBaJIiIHICTIO B 3aKJIaJiax OCBITH. [HKIFO3MBHICTH
MpocTopy — Ie 3a0e3MedeHHs y MOBHOMY 00CS31 BHMOI' JIOCTYITHOCTI, 3pY4HOCTI,
iHdopmaruBHOCTI i O6e3nexu. JlocTymnHicTs OyaiBeNb Ta CIOPYA AT MaTOMOOUIBHUX IPyII
HaceJIeHHs NTOBHHHA 3a0e3edyBaTH B IepIly 4epry Oe3leKy HUIIXiB pyXy, a 0coOIMBO
eBaKyalliifHNX B MICIISIX HABYaHHS.

Kiro4oBi c/10Ba: JOCTYIHICT IPOCTOPY, 1HKITIO3UBHICTD, €BaKyallis.

FEATURES OF THE ORGANIZATION OF INCLUSIVE SPACE IN
EDUCATIONAL INSTITUTIONS

Maxim Mishchuk
M.Z. Peleshko, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

The problem of inclusiveness of buildings and structures in the context of ensuring
the safety of evacuation of persons with disabilities in educational institutions is
considered. The inclusiveness of the space means ensuring the full extent of the
requirements of accessibility, convenience, informativeness and safety. The accessibility
of buildings and structures for groups of people with low mobility should ensure, first of
all, the safety of traffic routes, and especially evacuation routes in places of study.

Keywords: availability of space, inclusiveness, evacuation.

3aranbHUH Miaxin 00 3a0e3MeYeH s iHKITI03UBHOCTI IPOCTOPY B 3aKJIajax
OCBITH IOJIATA€ y CTBOPEHHI CEPEIOBUINA, IKE BIAMOBiAa€ TOTpedaM pi3HUX TPYI
NITEH, BKIIOYAIOYH JITEH 3 OOMEKEHUMH MOYKITHBOCTSIMHU.

3a OoQImifHUMH CTATHCTHYHUMH HTAaHUMH B pE3YIbTaTI PO3IBUTKY
iHKTIO3UBHOrO HaB4yaHHA y 2021/2022 H. p. KiNBKICTh YYHIB 3 OCOOJIMBHMH
OCBITHIMH TOTpeOaMu B I1HKITIO3MBHHX Kiacax 30umpmmiack Ha 7608 ocib i
cTaHoBUTH 32686 yuniB (y 2020/2021 — 25078 yuniB). KiTbKiCTh 1HKITFO3UBHUX
KJaciB 3pocna Ha 4535 oxuHui i cranoBuTh 23216 Takux kmacis [1].

[HKTFO3UBHICTE WKL Ta AUTSIYMX CAAKIB Tiependadae HaCTYITHI 3axomu [2]:

— CTBOpPEHHsSI KOM(OPTHHX YMOB Il HAaBYaHHS MAiTeH 3 OCOOIMBUMH
OCBITHIMHU NOTpeOaMu — MPOEKTYBAHHS KJIACiB, HaBYaJIbHUX KaOiHETiB, irpoBUX
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KIMHAT, aKTOBHX Ta CIOPTUBHUX 3alliB Ta IHIIMX MPHUMINIEHb 3 YpaxyBaHHIM
IHKITIO3UBHOCTI;

— CTBOPCHHS YMOB JJIS PO3BUTKY — MPOSKTYBaHHS JONATKOBUX
TPUMIIIEHB U MEIOOCTYTOBYBaHHSI Ta KOPEKIIHHO-PO3BUTKOBUX 3aHATh;

— 3a0e3ne4eHHs 0e3MePEeIKOIHOrO JOCTYITY 0 OYIUHKIB, IPUMIILEHb Ta
3eMENIbHUX AUISTHOK — MPOEKTYBAaHHS €JIEMEHTIB JOCTYITHOCTI (TaHmyciB/midTiB,
ITi THOMHUKIB, CIICIIaJTbHUX CXOJIB);

— HaJaHHs iH(opMarii po nporec eBaxyaii Ta ii MapmpyTH y JOCTYIHIH
(dopmi, Takiil sk 300pakKCHHS Ha TUTaHAX €BaKyallii a00 TOJIOCOBI MOBITOMJICHHS
Ha eBaKyalliiHAX BHXOIAX;

—3a0e3neYeHHs JOCTYITHOCTI KOMYHIKAaIliHHMX 3aco0iB, TakKHX SIK
TenedoHu abo pajio, IS CHIKYBaHHS 31 ciryx0amu Oe3rexu B pasi norpedu;

— TPOBEJICHHS TPEHYBaHHsI Ta HABYAHHS 3 €BaKyallil, BKIIOYAIOUH JiTeH 3
00OMEKEHUMU MOKITHUBOCTSIMHU;

— HaBYaHHS TICPpCOHATY IIKOJIH, SK JornoMaratu lliTﬂM 3 O6MC)KCHI/IMI/I
MOXJIMBOCTSIMH TIiJl Yac €BaKyarlil (BUKOPUCTaHHS CIelialIbHIX 3aC00iB eBaKyallii).

3a cratuctukoro, Onmu3bko 74% Beix mKin B YKpaiHi 3a0e3rneueHi
0e30ap’epHUM IPOCTOPOM, aje JHIIE IO MEepIIoro mopepxy. B mux 3akmamax e
0e30ap’epHuii gocTyn A0 OyAiBii, naHayc abo MmiJifOMHUK Ha BXOAl YU KHOIIKH
BUKJIMKY JIOTIOMOTH, Y JICIKUX BUMaAKax iHpopmauiiui Tadmuyku. [Ipore skmo
PO3IIISAATH CTATUCTHKY IOCTYIHOCTI IIKLJ JI0 2-TO 1 BUIIE TOBEPXY, TO ii MaroTh
sime onuHuIi. ToOTo, OLIBIIICTh HAIIMX HIKIJ LIe HE IPUCTOCOBAHI sl IiTeH 3
IHBAJTIIHICTIO B IIOBHOMY 00cs13i [3].

Hopmu apxitekrypHoi moctynHocti BukianeHi B JIbH B.2.2-40:2018, sxi
0a3yl0ThCsl Ha €BPOINEHCHKUX CTaHIapTax 1 € 0A30BUM JOKYMEHTOM i3 NUTaHb
CTBOpEHHsI iHKIII03UBHOTO mpoctopy. Takoxk JIBH B.2.2-3:2018 “3axmaau ocBiT”
3000B’513y€ CTBOPUTH YMOBH JUIsi OE3IEPELIKOMHOrO JOCTYIY YYHIB i3 Pi3HUMH
TIOPYLICHHSIMU JI0 Oy/iBeNb, MPUMIIIEHb, CIOPTUBHUX MAMJAHYUKIB TOILIO.

OcranHi JoCTiKeHHA MOKa3anmu [4], mo JOCTYIHICT O3HA4Ya€ IIOCh
OinpIre, Hixk Oe3mocepeHiil mocTym A0 OyaiBii abo MPUMIIIEHHS 3a JOIIOMOT OO
JONOMDKHHMX YH CHemiadbHuX 3aco0iB. lle mporec CTBOpEHHS IPOCTOPIB,
MaKCHMAJIBHO 3PYYHHX, a 3HAUUTH 1 OE3MMEYHNX LTS BCIiX JIFOACH, HE3aleKHO Bij
iXHBOTO BIKYy Ta (HiI3UYHHMX YU KOTHITMBHHUX MOXIIMBOCTEH, 03 HEOOXiTHOCTI
BHUKOPUCTAHHS TOMOMDKHHUX (aIalTHBHAUX) 3ac00iB ab0 BY3bKOCHPSIMOBAHUX
CIeIiaNli30BaHUX PIllICHb.

OTtxe, BpaxyBaHHA OCHOBHHX NPHHIIMIIIB YHIBEpCAIbHOTO AM3aiHY B
00'eMHO-IDTAHYBAJIbHUX ~ pIMIEHHSAX OyHiBIi B IUIOMy 1 B IUIAHYBaHHI
eBaKyallifHUX NUIAXIB Ta BUXOIiB, B iHTep'epi OyiBenb Ta MPHUMIIICHb NACTh
MOXKJIMBICTh CTBOPHTH YMOBH JUIsl CBOEYACHOI Ta Oe3MevHOl eBakyalii Jronei 3
OOMEKEHUMH MOXKITHBOCTSMH.

3aKi1aj] OCBITH MOYKHA BBaYKATH JOCTYIIHUM, O€3IIEUHNAM Ta 3pyYHUM SIKIIO
JIETKO MOKHa i7ieHTH(iKyBaTH BXiJ B OyIiBIIIO (CXOIM, JIBEPHI OTBOpH), HOro
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Ha3By (Tabmuuka). KpiMm Toro mae OyTu DOCTYIHUM, 3pO3YMIUTHUM Ta OE3IIeYHIM
IUISIX PyXY BiJ HAaHOMMKYMX 3YMUHOK TPOMAJICBKOTO TPAHCIIOPTY JI0 BXOAY Ha
TEPUTOPIIO 3aKJIaTy OCBITH.

KirouoBumu acriektamu 3a0e3medeHHs Oe3IeKy MpH eBakyallii € Oe3mneka
i yac IepecyBaHHs, NepeOyBaHHS, OTPUMAHHS OCBITHIX IOCIYT, BiACYTHI
6ap’epu abo HanexxHe iHPOPMYBaHHS NPO X HAsSBHICTH, (Pi3MYHA MOXKIIHMBICTb,
3pY4YHICTB Ta KOMQOPT IiJ] Yac nepecyBaHHs, nepeOyBaHHs, OTPIMaHHS OCBITHIX
TIOCIIYT, HAsIBHICTh YMOB JIJIsl OTPUMaHHSI HEOOXi1AHOT iH(popMaii.

[Ipu npoextyBaHHi, OyJIBHUITBI HOBUX Ta PEKOHCTPYKIII, pecTaBpailii,
KaIiTaTbHOMY PEMOHTI Ta TIEPCOCHAIICHH] ICHYIOUNX OyIiBesb 3aKJIafiB OCBITH
000B‘SI3KOBUM € 3a0€3TeUeHHs y TOBHOMY 00Cs131 BUMOT JOCTYITHOCTI, 3py4HOCTI,
inpopmaTuBHOCTI 1 Oe3meku. JlocTymHicTh OynmiBenb Ta CHOOPYd  JUIS
MaJIOMOOUTFHUX TPy HaceJeHHs MOBMHHA 3a0e3reuyBaTH B MEpIIy 4epry
0e3IeKy MUISXiB PYXY, @ 0COOIUBO €BaKyalliHUX B MICLSIX HABYAHHSI.
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OCOBJMBOCTI NOXXEKHOI HEBE3ITEKH TA OCHOBHI METOI
MOXKEKXHOI MPODPLIAKTUKHA ITPA BYPIHHI HA®TOBUX I
I'A30BUX CBEPJ1JIOBUH

Ilagno Xansea
C.O. Ukinb, BUKIaga4u BUIIOT KaTeropii
BinoxpemJiennii ctpykrypumii migposain "IlontaBecbkuii paxopuii komemx
Ha(TH i razy HanionansHoro yHisepcutery "IlonTaBebka nositexnika
imeni IOpis Konapatioka"

INpoaHani3oBaHO TOJOBHI aCHEKTH IOXKEXHOI HeOe3MeKH, 110 MOXYTh BUHUKATH
mpu OypiHHI HAaQTOBMX 1 Ta30BHX CBEPUIOBHH. BHOKpEeMIJICHO BHIH MOXEXKHOI
podiTIaKTHKY, SIKi 3CTOCOBYIOThCS NP OypiHHI HAQTOBHX 1 ra30BUX CBEP/JIOBHH.

KarouoBi cioBa: noxkexa, moxexHa HeOesneka, NoxekHa npodinakruka,
OypiHHS CBEpJUIOBYH.

FEATURES OF FIRE DANGER AND THE MAIN METHODS OF
FIRE PREVENTION WHEN DRILLING OIL AND GAS WELLS

Pavlo Khaliava
S.0. Shkil, lecturer of the highest category
Poltava Applied Oil and Gas College of National University
"Yuri Kondratyuk Poltava Polytechnic"

The main aspects of the fire hazard that may arise during drilling of oil and gas
wells are analysed. The types of fire prevention, which are used during drilling oil and gas
wells, are singled out.

Keywords: fire, fire hazard, fire prevention, drilling wells.

OpHi€10 3 aKTyalbHUX MPOOJIEM CyJaCHUX MiANPHEMCTB € MOTIePEIKEHHS
Ha/J3BUYalHUX CHUTYallilf, 30KpeMa TEXHOI'€HHOTO IOXOKCHHS, HaCIiIKaMHu
BIUINBY SKHX MOXYTh OyTH TpaBMyBaHHS TPAIiBHUKIB PI3HOTO CTYICHIO
TSOHKKOCTI, 3aBJaHHSA MaTepialbHUX 30MTKIB Ta IIKOAW HABKOJIHUIITHEOMY
MPUPOAHOMY cepemoBumly. Jlo Haa3BUYaWHUX CHUTyalid TEXHOTEHHOT'O
XapaKTepy HAJIeXKaTh 30KpeMa i CUTyaIlii 3 Ioyke)kaMy Ta BHOyXaMd Ha 00’ €KTax
HaQTOBOI Ta Ta30BOi MPOMUCIOBOCTI. B HeJIerkmx ymMoBax ChOTOIEHHS
HadTOora3oBa ramy3b YKpainn moTpeOye Bce OUTBIIOI yBaru A0 3abe3lmedeHHS
MOKEKOBHOYX00€3MeKH MPOIECiB BUAOOYBaHHS, €KCILTyaTallii, IepepoOKH Ta
TpaHCTIOPTYBaHHs Ha(TH, ra3y, KOHJICHCATY.

[Moxexi Ha miampueMcTBax HadTOBOI Ta Ta3oBOi NMPOMHCIOBOCTI Y
OiJIBIIOCTI BUIMA/IKIB MOXKYTh MATH CKJIaTHUH Ta 3aTSHDKHUH XapakTep, BUMAraroTh
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BEJIMYE3HUX MaTepiaIbHAX BUTPAT, 3aBAI0Th MaTepialbHIX 30MTKIB, OCKIJIBKH Y
BOTHI 3ropa€ IliHHA CHPOBHHA, MOXYTh CYIPOBOKYBATHUCH JIFOJACHKUMHU
KEPTBAMH Ta OJHO3HAYHO MAIOTh HETaTUBHMIA BIUTHB Ha HABKOJHUIIHE IPHPOTHE
CepeNoBHILE.

[Noxkxexxna HeOe3rmeka MPOIECiB OYpIiHHSI CBEPIOBHH OOYMOBIIOETHCS
HacaMIepe]] BEIUKOIO KUTBKICTIO TOPIOYHMX PEYOBHH - HA(TH i ra3y, 1110 BUXOASATH
Ha TIOBEPXHIO 3€MIli, a TaKOXX MOXJIMBICTIO BHKHIY 1 TIIOSBH BiJKPUTOrO
HadTorazoBoro (OHTAHy 3a pPaxyHOK BHCOKOIO IUIACTOBOTO THCKY. Aulle, SK
BioOMO KpiM HadTH Ta razy Ha OypOBHUX € IIe 3aracd IajuBa, M0
BHUKOPUCTOBYETHCS B JBUTYHAX, OYpOBHX PO3UMHIB Ha BYIJICBOJHEBiil OCHOBI,
XIMIYHHAX pEareHTiB, JUIS NPUTOTYBaHHS OYypOBUX pPO3UYMHIB, Ha()TOMPOAYKTIB,
00THPOYHHUX MaTepialliB, TOIIO, SIKi CTBOPIOIOTh HEOE3NeKy BUHUKHEHHS TOXKEXi
Ta BUOyXy. [Ipn HOpManbHuX, Oe3aBapiiiHUX yMOBax eKCIUTyaTallii OypoBOro
00J1aIHaHHS, TOPIOYE CEPEIOBUILE HE YTBOPIOETHCS, OCKIIBKY B HABKOJIHUIIIHEOMY
CepeloBUIlli HEMae Takol KUIBKOCTI mapiB HapTH Ta Ta3y, mo0 yTBOPHUIOCH
BHOYXOHeOe3NeuHe CcepefoBUIlle. YTBOPEHHsS BHOyXoHeOe3nmeyHoi cymimi B
CBEpJIOBHHI HMOBIpHE B TAKMX BHIAJIKaX:

- IIiJ] Yac NPOJYBKH CBEPAJIOBUHHU (ra30M YU MOBITPSIM);

- IpU  YCKJIAIHEHHSX, SKI MOXYTh NPHU3BECTH JO  BIAKPUTOrO
(oHTaHyBaHHS HA(TH YK Tazy;

- Ipu ra30Ha(TOBOJONPOSBICHHSIX, SIKI MOXYTh IEpedTH B aBapiiiHe
(oHTaHYBaHHS y BHIAJKy BIJICYTHOCTI YHM HECIPAaBHOCTI MPOTHBUKUIHOTO
o0JaHaHHS.

XapakTepHUMH JDKepenaMH 3aralioBaHHs TOPIOY0l Mapora3onoBiTPsSHOL
cyMili i yac OypiHHS CBEPUIOBHH MOXKYTh OyTH:

- ICKpH BHACTI/IOK yJapy KaMeHiB, 110 BUKUIAIOTHCS, 00 CTalleBl YaCTUHU
o0JiaIHaHHS, a TAKOXK TPH MiIHOMI a00 OIyCKaHHI METaJeBUX MPUCTPOIB;

- pO3irpiTi 4acTUHH, MIaHOHU, KOJIOIKU TaJbMOBOTO MPUCTPOIO OYPUIIBHOT
nebigku (Ipy IIBHAKOMY CIIYCKy OypHIBHOrO OONaJHAaHHS BiIOyBaeThCs
TIeperpiB raIbMOBUX KOJIOAOK 10 Temreparypu 600 °C);

- TIeperpiB IiIIMIUITHUKIB Ta Maclia B KOMIIPECOpax;

- camo3aifMaHHS BiAKJIAJECHBb CIPYHCTHX CIIONYK 3233, 10 YTBOPIOIOTHCS
Ha BHYTPIIIHIX CTIHKAaX TEXHOJOTIYHOrO OONAIHAHHS B pPe3ylbTaTi XiMiYHOTO
BIDIMBY CipKOBOJHIO 200 BUTBHOI CIPKM Ha CTaJICBi MIOBEPXHI;

- caMmo3aifMaHHS MPOIYKIIii CBEPIIOBUHH;

- iICKpH ABUTYHIB BHYTPIIITHHOTO 3TOPSHHS;

- BIIKpHUTE TONyM's amapaTriB 3 BOTHEBHM 0O0irpiBoM (TpyOdacTti medi
ITyHKTIB KOMIUIEKCHOI iATOTOBKH HAPTH);

- TIPOBENICHHS 3BApIOBAILHUX Ta IHIIMX BOTHEBHX pOOIT (3BaplOBaHHS
o0cagHnX TPYO Haj yCTSIM CBEPUIOBHHHM);

- pO3psiIM CTAaTHYHOI ENEKTPUKH (mpu TepTi HahTH 00 CTIHKH TPYO)
tomro.[1]
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3 MeTor0 NMpo(diTAKTUKH MOXKEX Ha MiNPHEMCTBaX HA(PTOBOI Ta ra3oBoi
TIPOMUCIIOBOCTI PO3POOJISIETHCSI CUCTEMA TIOXKEKHOI OE3TeKH, M0 SBIISIE COOO0I0
KOMIUIEKC OpTaHi3alliiHuX, TEXHIYHUX, PSKAMHHX Ta CKCIUTyaTalliiHIX 3aXO[IiB
13ac00iB 3a1100iraHHsI BHHUKHEHHIO TIOXKEX Ta iX PO3BUTKY.

Jlo opraHizamiiHuX 3axoliB 3a0e3Me4eHHs] IOXKEKHOI Oe3leKku Ipu
OypiHHI CBEpIUIOBHH HaJIeXKaTh!

- MPOBE/ICHHS HABYaHb Ta MEPEBIPKH 3HAHb MPAIBHUKIB 3 TOXEKHOI
Oe3meKu;

- TIPOBEJICHHS MIEPEBIPOK CTaHy MOXKENKHOI Oe31ekn 00’ ekTa, 00aHaHHS,
BUPOOHUYHX MTPUMIIIIEHB;

Jlo TeXHIYHHX 3aX0J1iB HANICKUTH CYBOPE JOTPUMAHHS MPABHUIT i HOPM, 110
BU3HAYAIOTHCS YMHHAUMHM HOPMATHBHHMH JOKYMEHTAMH MPH PEKOHCTPYKIIii
NpUMILIEHb, Oy/iBeab Ta 00 €KTIB, TEXHIYHOMY TEPEOCHAIEHHI BUPOOHUITBA,
eKCIUTyaTallii 4M MOXJIMBOMY TIepeo0ia/IHaHHI eNEeKTPOMEPEeXK, OIajeHHs,
BEHTHIIALIT, OCBITJIIEHHS TOIIIO.

PexxuMH1 3axomy rependavyaroTh 3a0OpOHY MalliHHS Ta 3aCTOCYBAaHHS
BIJIKPUTOI'O BOTHIO B HEIO3BOJICHHX MICISIX, HEIOMYIICHHS TOSIBU CTOPOHHIX
oci0 y BHOYXOHEOE3NEUHHX IMPUMIIIEHHSX YU 00’€KTaX, JAOTPUMaHHS BHMOT
MOYKEKHOI OE3MeKH MPU MPOBEIEHHI BOTHEBUX POOIT TOIIIO.

Excryaramiiini  3axoaM  mependavyaroTh  CBOEYACHE — IIPOBEICHHS
npoiJakTUYHUX OIJISNIB, BUIPOOYBaHb, PEMOHTIB TEXHOJOTIYHOrO Ta
JOMOMIDKHOTO ~ OOJIaJIHAHHS, @  TaKOX  IHXKEHEPHOr0  TOCIOAapCTBa
(eMeKTpOMepeIK, eNEeKTPOYCTaHOBOK, CUCTEM ONAJICHHS Ta BEHTWIALII, TOIIO).

3abe3mneueHHsT TOXKEKHOI Oe3MeKH TEeXHOJOTIYHUX TIPOIECiB OypiHHS
CBEPIUIOBHH JAOCATA€THCS 3aXOHaMH, IO 3aro0iraloTb YTBOPEHHIO TOPIOYOr0
CepeloBHIla, BUHHUKHEHHS B IIbOMY CEPEIOBHILI JUKEpeNn 3alaliOBaHHS Ta
TIOUIMPEHHS MOXKEXI HA BUMAJIOK 11 BAHUKHEHHSI.

BaxnuBe 3HaU€HHS B CHCTEMI NPOTHIIOKEKHOTO 3aXHCTy HaTOBUX Ta
ra30BHX CBEPJIOBHH Ma€ CBOEYACHE BHSBIICHHS IMMOXKEXI Ta YCIHIIIHE i raciHHA.
ByniBmi, ciopyau, MpUMINIESHHS, TEXHOJOTIYHI YCTaHOBKH, TPAHCIIOPTHI 3aco0u
000B’A3K0BO IMOBHHHI OyTH 3a0€31e4UeHi IEPBUHHIMH 3aC00aMH TIOKEKOTaCiHHS
- BOTHETaCHHMKaMH, SIIUKaMH 3 ITICKOM, OOYKaMH 3 BOJOIO, MOKPHBAJIaMH 3
HETOpI0YOT0 TEIUIOI30MALIHHOrO MaTepiaty, MOKeKHUMH BipamMu, COBKOBUMH
JIOTIATAMH, TTOXKEKHUM 1HCTPYMEHTOM (Takamu, JIOMaMH, COKMpaMH TOIIO), SKi
BHUKOPHCTOBYIOTHCS IS JIOKAJTi3a1ii MOKEXki X TOYaTKOBiH cTaii pO3BUTKY.

OTxe, IPOTUIIOKEKHIHA 3aXUCT 00’ €KTa 3 BUAOOYBaHHSI HAQTH 9U Ta3y
TIOBHHEH 3iHCHIOBATHCS 32 TAKUMH OCHOBHUMH HAIPSIMKAMH:

- OOMEXEeHHS PO3MipiB Ta MIBUIAKOCTI MOMIUPEHHS MOXKEXkKi ( JOTPIMaHHS
MIPOTUIOKEKHUX PO3PHBIB, 00BATYBAHHSI, TOIO)

- OOMEXEHHSI yMOB JUIsI PO3BUTKY MOXKEXKI Ta 3aroOiraHHs yTBOPEHHIO
TOPIOYOr0 CepeloBUIA (JOTPUMAaHHA PEXHMY OYpiHHS, KOHTPOJb THUCKY B
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CBEpAJIOBHHI, HacocaxX, KOMIIpecopax, KOHTPOIb I'YCTHHH OypOBOTO pO3YHHY,
TOIIO);

- 3a0e3neyeHHsT Oe3MevHOi eBakyallii IMepcoHaly Ta HaceJeHHS (3a
moTpeon);

- 3a0e3MeYeHHs] YMOB JUIsl YCIIIIHOTO TTOKEKOraCiHHS.

CkoopauHOBaHa [isl BCIX CTPYKTYPHHX MiJpO3JIUTIB Ha BCIX eTamax
MOXIIUBOTO BUHHKHEHHS Ta PO3BUTKY IOXKEXi JACTh 3MOT'Y 3BECTH JI0 MiHIMyMY
WMOBIpHI HEraTUBHI HACIIIKM Ta 3aM00II'TH JIIOJICEKUM JKepTBaM, PyHHYBaHHSIM,
MaTepiaJbHUM 30MTKaM, KO/, 3aBJIaHil TOBKIJITIO.
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IMAPAMETPU ITPOTUITOXKEXKHOT'O BOAOIIOCTAYAHHS
HACEJIEHUX ITYHKTIB TA OB’€EKTIB PI3BHUX ®OPM BJIACHOCTI

Hapuna Kyxapcvka
B.B. IlpnaaTtko
JIbBiBCHKHI Aep:kaBHMI YHIBepcHTeT 0e3MeKH KUTTEAIATBHOCTI

3Barkaro4n Ha II100ajbHI CBITOBI Ta 3arajbHO/IEPKaBHI TEH/ICHINT pO3BUTKY chepr
MOCTIYT Ta OpraHi3amii MisUTGHOCTI OpTaHiB Jep)KaBHOI BIIAJH, Ha3piBalOTh NHTaHHS
TeperJisyLy Ta TpaHcopMarii psy HOpMaTHBHAX aKTiB JI0 yMOB choropeHHs. OmHNM i3
€TaliB TPOBEJICHHS KOHTPOJIO 33 CTAHOM HMPOTHUIIOKEKHOI0 3aXUCTY 00 €KTY OpraHaMu
JIepPIKaBHOIO Harisiay (KOHTPONo) y cdepi TeXHOreHHOI Ta TMOKEKHOI Oe3reku, €
MepeBipKa CUCTEM IIPOTHUITOKEKHOTO BOIOIOCTAYaHHS Ta BiJIIOBIIHICTD iX HOPMaTHBHO-
MIPAaBOBUM aKTaM.

Ki1r040Bi ¢J10Ba: IpOTUIIOKE)XHE BOIONIOCTaYaHHs, 3aXHCT HACEIICHHS 1 TEpUTOpiil.

ANALYSIS OF THE LIST OF INTERNAL AUDIT CRITERIA
IN THE FIELD OF FIRE SAFETY

Daryna Kuharska
V.V. Prydatko
Lviv State University of Life Safety

Taking into account the global world and national trends in the development of the
service sector and the organization of the activities of state authorities, the issue of revising
and transforming a number of regulatory acts to today's conditions is brewing. One of the
stages of control over the state of fire protection of the object by state supervision (control)
bodies in the field of man-made and fire safety is the inspection of fire-fighting water
supply systems and their compliance with regulatory and legal acts.

Keywords: fire-fighting water supply, protection of the population and territories.

[poTunoxesxHe BOAOMOCTaYaHHS — II¢ KOMIUIEKC 1HKEHEPHO-TEeXHIYHUX
CIOPYA, IpU3HAYEHA [T 30epiTaHHsL, TOCTAaBKHU Ta TI0a4i BOIU CIIOKUBAYAM IS
IJIEA TTOKEKOTACIHHA.

I3 3a3HaYeHOr0 TBEPHKEHHS HITKO PO3YMIEMO METY CTBOPEHHS MEpex
BOJIOIIOCTaYaHHS B HACEIEHUX ITyHKTAX, HEOOX1THOCTI BIAIITYBAaHHS CHCTEM 0€3
BOJIOIIPOBITHOT'O BOJIOTIOCTAYaHHS Ta PO3TaIYyKEHHX MEPeX JOCTaBKU BOAH, 5K
OCHOBHOI BOTHETAaCHOI PEUYOBHHH, Ha Pi3Hi BiIMITKH 32 YMOBHOIO BHCOTOIO Pi3HUX
3a IpU3HAYEeHHSM Oy/IiBeJb Ta CIOPY/I.

Tak HanpukiIaja, HASBHICTP MEPEX HMPOTHIIOKEKHOI'O BOJOMOCTAYAHHS,
Ha/Ia€ MOXKJIMBICTD BBEJICHHS B OCEPEIOK 3arOpsiHHS BOTHET'ACHUX PEYOBHH, IIIE
70 TpUOYTTS MiAPO3AITIB ONEPaTHBHO-PATYBAIBHOI CIyXOHW, Ta BIiINOBiAHO
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3MEHIIUTH Yac BUILHOTO PO3BHUTKY TOXKEXKI 1 BiJIMOBIAHO 301IbIIEHHS IIJIONI Ta
(pPOHTY PO3MOBCIO/KEHHS IIPOIECY TOPIHHS, IMPOAYKTIB TOpiHHS, 3MEHIIUTH
BIUIMB TOKCHHIB Ha JIIOJIEH, 110 MOXYTh MOTPANUTH a00 OYAYTh 3HAXOIUTHCH B
ocepenKy MoKexki 9u mopsa i3 HuM. [lim gac poOOTH 13 HU3KOK HOPMAaTHBHO-
mpaBoBux akTiB, a came: JIBH B.2.5-74:2013 «Bomomocrayanus. 30BHIiIIHI
Mepexi Ta cnopyam» [2] ta JIBH B.2.5-64:2012 «BHyTpilIHIA BOZOIPOBIT Ta
KaHamizaist»y [3] mnsd  QopMyBaHHS 3aralbHOrO ajirOpUTMY Ta MOPAAKY
3aCTOCYBaHHSI B XOJI TNpPaKTUYHOI JSUTBHOCTI, BHSBIIEHO BiJICYTHICTB
HEeOoOXiHOCTI 3a0e3INeUeHHs] 1HXEHEPHO-TEXHIYHOrO OOJIaJHaHHS CHCTEM
MIPOTUIIOKEKHOTO BOJOIIOCTAYAHHSI Y OKPEMHX HACENIEHHX IMyHKTaX, OKPEMHUX
00’€eKTax cy0’ €KTIB rOCMOIapIOBaHHS.

AHani3 3a3HauYeHHX JIOKYMEHTIB HAIITOBXYE MEPECiYHOro KOpHCTyBaua,
BUKOHABIIS MPOCKTHUX POOIT a00 BUKOHABIIS MiAPSIHUX POOIT 13 3aBAAHHSIM, 110
HEMOXITUBO PO3B’s3aTH 0€3 BTPY4YaHHs OpPraHiB LIEHTPAIbHOI BUKOHABYOI BIIaJIH,
B YaCTHHI PO3POOKH 3MiH, iX MOTOMKEHHs Ta BHECEHHS 10 3a3HAYCHHX
JepKaBHUX OyIiBEIbHUX HOPM.

Jnst  eeKTUBHOIO 3aCTOCYBaHHS BHIIE OKPECICHHUX HOPMAaTHBHUX
JOKYMEHTIB IIPOIIOHYETHCS BHECEHHS OKPEMUX JOIIOBHEHb, a caMe:

1. IBH B.2.5-74:2013 «BonomnocrauanHs. 30BHIIIIHI MEPEXi Ta CIIOP Y
- JUIs 30BHIIIHBOIO IIPOTHIIOKEKHOTO BOAOIOCTAYaHHS HACENEHMX IYHKTIB 3
KinbKicTio HaceneHHst Oinbine 1000000 4onoBik, npu 3a0y0BI TPU MMOBEPXH Ta
BUllle, TepeadauuTu Ui KOXKHOI vacThHU Micta, 1o 1000000 uosoBIK,
PO3pPaxyHKOBY KUIBKICTh OJJHOYACHUX MOXEX — 3, BUTPATH BOIU HA 30BHILIHE
MOKEKOraciHHs B HaceneHoMy yHKTi — 100 5i/c;

2. IBH B.2.5-74:2013 «BonomnocrauaHHs. 30BHIIIIHI MEPEXi Ta CIIOPYIH»
- JUIs 30BHIIITHBOTO MIPOTHIIOKEKHOTO BOZOIIOCTAYaHHS:

- )KMTJIOBUX 00 €KTiB 06’eMoM Oyaismi 6inbie 150000 M3, nependauntu
BUTpPATH IJIs1 KOKHOTO 30HH 70 150000 M — 30 i/c;

- TpoMajchKuX 00’ekTiB 06’eMoMm Bim 25000 M* mo 50000 M3 Ta
MOBEPXOBICTIO BUIle 13 moBepxiB, nependaunt BUTpaTu — 35 1/c;

- TpOMajChKMX 00°ekTiB 06’eMoM Big 50000 m> go 150000 m° Ta
MOBEPXOBICTIO BUIle 13 moBepxiB, nependaunt BUTpaTu — 35 1/c;

- TPOMAJACBKUX 00’€kTiB 00’emoMm Oumpme 150000 M, nependadnT
BHUTPATH ISl KOKHOL 30HU — 35 11/C;

- BUpOOHHYHMX 00 €KTiB KaTeropii BHpoOHHITBa «A», «by», «B» Ta
00’ emoM Gimbmre 600000 M>, IepenGaYNTH BUTPATH IS KOXKHOI YACTHHH OyiBIIi
—40 1/c;

- BUpOOHMYNX 00’€KTiB Kareropii BUpoOHHMITBa «I'», «/I» Ta 00’eMoMm
Ginbie 600000 M, mepenGauMTh BUTpATH ISt KOKHOI yacTuRM Oymism — 25 Jji/c.

3. ABH B.2.5-64:2012 «BryTtpimHi#i BOIOMIPOBI Ta KaHATI3AIIDY - I
BHYTPILIHBOT'O MPOTHIIOKEKHOTO BOAOMOCTAYAHHS:
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- )KUTJIOBUX OYIWHKIB 3 YMOBHOIO BHCOTOIO BHINE 73,5 M, mependaunuTu
BUTpaTH JJIsI KOXXHOT'O IPOTHIIOKEKHOTO BiJICIKY HE MEHIIe 4 CTpyMEHIB 3
BHUTpATOIO 2,5 J1/C;

- Oarato(yHKIIOHAJILHUX 00 €KTIB 3 YMOBHOK BHICOTOIO BHINE 73,5 M,
nepen0aYnTH BUTPATH Ul KOXKHOTO TPOTHIIOKEKHOTO BiACIKY He MeHIe 8
CTPYMEHIB 3 BUTPATOIO 5 J1/C;

- BKIIOYUTH 10  3a3HAYCHOrO  JOKYMEHTY BHMOTH  CTOCOBHO
MIPOTUIIOKEKHOTO BOONOCTAYaHHsS KYJIBTOBHX CIIOPYHA, CHOPY. CIIOPTHBHOTO
npu3HaueHHs, BUpoOHnunx 00’ extiB I, 11, I1la crynens BornecTifikocTi kaTeropin
«I'» ta «J]» ski BiICYTHI B 3a3HaUY€HOMY JJOKYMEHTI, O/THaK Ha SKUH € MOCHIaHHS
B Npo(iTbHUX HOPMATHBHHX aKTax.

Jlitepatypa
1. Kozexc UBiNbHOro 3aXUCTy YKpaiHu.
2. IbH B.2.5-74:2013 «BomomnocrauyanHs. 30BHIIIHI MEPEXi Ta CLIOPYANY.
3. IBH B.2.5-64:2012 «BHyTpilHi# BOMONPOBI/ Ta KaHATI3aIis».
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INEPEBAI'M TA HEJOJIIKHU PAJIOKAHAJIBHUX ITOXKEXHUX
CIIOBIIIIYBAYIB

JImumpo CHidcko
A.II. Kymmnip, kKaHAUIAT TEXHIYHAX HAYK, JOIICHT
JIbBiBCHKHI Aep:kaBHMI YHIBepcHTeT 0e3MeKH KUTTEAIATBHOCTI

[loxkexxHa aBTOMAaTWKa € CKJIAQJOBOI0 YAaCTHHOIO MPOTHIIOKEKHOIO 3aXHCTY
00’€KTiB, BOHa Ja€ 3MOTy 3a0e3NeunTH HeoOXiTHWI piBeHb Oe3NeKH, OCcOoOJIMBO B
MOYATKOBUH TIEPiOl PO3BUTKY TMOXeXi. TOMy BHKOPHCTaHHS CHCTEM IIOXKEKHOL
CUTHami3alii Ta TOXEKOTaciHHS HaJa€ MOXJIMBICTD BHpINIyBaTH  HPOOJIEMH
aBTOMAaTHYHOT'O TPOTHIIOXKEKHOTO 3aXUCTy 00 €KTIB 3 IHXKeHepHoro Ooky. OmHuM i3
croco0iB MiABUIIUTH €()EKTHUBHICTh BUKOPHCTAHHS CHUCTEM IOMKEXKHOI CHrHawi3amii €
BHUKOPUCTAHHS paJliOKaHAIBHUX CHCTEM IOKEKHOI CUTHAJI3aIl].

KurouoBi ciioBa: pajiokaHaibHI ITOXEXHI CIIOBIIIyBadi, CHCTEMH IOXEXKHOI
CHUTHaJi3allii, pajiokaHaJIbHa CHCTEMa MOXKEXKHOI CHrHaJIi3allii.

ADVANTAGES AND DISADVANTAGES OF RADIO CHANNEL FIRE
DETECTORS

Dmytro Snizhko
A.P. Kushnir, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

Fire automation is an integral part of fire protection of objects. It allows to ensure
the necessary level of safety, especially in the initial period of fire development. Therefore,
the use of fire detection and fire extinguishing systems provides an opportunity to solve the
problems of automatic fire protection of objects from the engineering side. One of the ways
to increase the effectiveness of the use of fire detection systems is the use of radio channel
fire detection systems.

Keywords: radio channel fire detectors, fire detection systems, radio channel fire
detection system.

CydJacHuil piBeHb pO3BHUTKY Ta TOCSTHEHHS HAyKH 1 TEXHIKH, BIPOBAKCHHS
HOBITHIX TEXHOJIOTIH, 3aCTOCYBaHHS HOBHX BHIB OyNiBETFHUX KOHCTPYKIUH Ta
MarepiajiB CIIOHYKa€e IO TOKPAIIECHHS PiBHS OXKeXHOI Oe3mekn 00’ exTiB. [TokerxHa
Oe3reKa CydacHUX OymiBeNlb — 3aBIaHHs, SKE BUPIIITYETHCS BUKITFOTHO B KOMILIEKCI
i3  opraHi3amifHO-aAMIHICTPATUBHUMH 1 TEXHIKO-€KOHOMIYHAMH 3aXOJIaMH,
CIPsIMOBAaHVMH Ha TOTPHMAHHS TIPABHIT i HOPM ITOXKEKHOI OC3ITEKH JUTS 3aro0iraHHs
MOKe)KaM. 3Ha4Hy POJb Yy BHPIIICHHI IIHOrO 3aBIAaHHS BiJirpae OONAIITyBaHHS
TIPUMIIIEHb CHCTEMaMH TIOXKEKHOI CHTHaI3aIi Ta okexoracinas [1]. [ToxkexHwmit
CHOBIITYBaY — I1¢ KOMITOHEHT CHCTEMH aBTOMAaTHYHOI TIOXKEKHOI CHTHAI3alji, 110
MICTHTh TIPUHAHMHI OAMH CEHCOp, SKWH MOCTIHHO ab0 MEpIOAMYHO 3 MAIMMHU
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IHTEpBaJIaMH Yacy KOHTPOJIIOE OffHe (izugHe a00 XiMiuHe SBUIIE, SIKE ACOLIIOETHCS
3 TIOKEXKEI0, Ta BUIA€ TPUHAWMHI OWH BIANOBIAHMHA CHIHAJ 10 TPHIALY
MPUIMaIIbHO — KOHTPOJIBHOTO TOXKEXHOTO [2].

PaniokaHanbHI MOKEXKHI CIIOBIilIyBadi — Ii¢ OE3MPOBIHI TPHUCTPOI, SIKi
MIpU3HaueHi sl BUSIBIICHHIO 3arOpaHHs Ta Iepefadi CUTHAIY NMpo HeOe3leKy Ha
MIOKEKHUH PUHMAaTbHO-KOHTPOIbHUI npruta. Llei Tur croBinyBadiB npaioe Ha
OCHOBI Ilepeziayl CUTHAJIIB Yepe3 pajjiokaHal. BoHu, Ha BiZIMiHO BiJl IPOBITHUKOBUX
MIOKE)KHUX CITOBILIYBauiB, B CBOEMY CKJIaJli MaloTh IepelaBada Ta HpuiimMayda
panmiocurHaniB. Komu criosinyBad BUSIBISE€ HEOC3IEUHI O3HAKU TIOXKEKi, TO BiH
BIJIIPaBIIsiE€ pajiioCUTHAN A0 IMpUiiMada TOXEKHOI0 MPUHMAaIbHO-KOHTPOIBEHOTO
TpuIIay, SIKMH Maibke 3aBXIM PO3TAIIOBYETHCS Ha Jeskii Bincrani. [Ipuitmau
OTPUMYE CHTHAJ BiJ| IepeiaBada i BifoOpaxkae iH(opmamilo Mmpo HOXKexXy Ha
qUcIuiei ab0 HaJCWIAE CHUTHaI Ha TelleoH, TOIIO. PajioKaHAIbHI ITOXKEXKHI
CIIOBIIIyBayi € 0€3JPOTOBUMH, IIPU IIbOMY IX BCTAaHOBJICHHS MOXKJIMBE B Oy/Ib — IKUX
micusx. Takok, y pas3i HeOOXiHOCTI, iX MOKHa IIBHAKO TE€PEMIIIATH.
PagiokaHalIbHI IOKEXKHI CIOBIILYBayl BiPI3HAIOTHCA BiJl IHIIMX THIIB HOXKEKHUX
CHOBIIIYBauiB THM, L0 BHUKOPUCTOBYIOTh PaiOXBWJII Uil Tepernadi CUTHAIIB 3
nepefaBaya Ha npuiiMady. BoHM He moTpeOyroTh NpPOBIAHMKOBUX 3’€AHAHb, IO
poouTh TX OLIBII 3pYYHUMH, THYYKUMH Ul BCTAHOBJICHHS B TPYIHOIOCTYITHHX
Micusix. PajiokaHanbHi CHOBIlyBadyl MOXYTh II€pelaBaTd CUTHajd Ha 3HAYHI
BiZicTaHi. AJie BOHHM Jy)X€ YYDIWBI JI0 EJIEKTPOMArHITHMX 3aBaJi Ta I[HIIHX
nepemko. PajiokaHanbHi TOXEKHI CHOBILIyBaui Ciji 3aCTOCOBYBaTH Y THX
MPUMILIEHHSX, /I HEMOXIIUBO a00 HENOLUIBLHO MPOBEICHHS MOHTaXY HUICH(IB
MOXEeKHOT curHaizaii. Takok MOXKITMBE BCTAHOBIICHHS TAKUX CIOBIIYBadiB, SIK
TUMYACOBUX, Ha 00’ekrax OymiBHUITBA. 3arajbHa OyJoBa pajiOKaHAILHOTO
TIOXXEKHOTO CIIOBIIyBaya:

— (yHKIIIOHAJIbHA YaCTHHA, 1[0 BiJIOBIJIA€ 32 BU3HAYEHHS caMoro (akrty
3aropaHHs;

—paniogacTuHa (TpaHCHBEp), KA CIYT'Ye I OBOCTOPOHHBOTO OOMiHY
iHpOpMAIlEI0 3 TMOXKESKHAM MPUAMAIBHO-KOHTPOJIBHUM MpHiIagoM (0a3oBa
CTaHITiN);

—MOIy/b JKUBJICHHS, IO 3a0e3medye aBTOHOMHY pOOOTy He MeHme 3
POKIiB.

VY OGimpmocti BHMAAKIB yci Tpu Moaydi BOyqoBaHI Oe3mocepenHBO B
KOpITyC CITOBilIyBada, a 06a3a mpu3HavYeHa TUTBKW IS KPIIUIEHHS Ha cTeli abo
CTiHI, Ta AN KOHTpONIO (akTy 3HATTA croBimryBada 3 Iiiei 6a3m. Kopmyc
CIOBiITyBada pa3oM 13 CBOIM MOIyJIeM JKHUBICHHS MOXE MaTH pi3Hi
(YHKIIOHATIBHI YaCTHHH.

[NepeBaru pajiokaHaJbHUX MOKEKHUX CIIOBIIIYBaYiB:

—IIPOCTOTA MOHTAXY, 30KpeMa Oe3MpOBiTHIKOBI MPHUCTPOI HE BUMATalOTh
TIPOBO/IIB Ta KAaOEIMiB, TOMY iX JIETKO BCTAHOBIIIOBATH Ta 00OCITyTOBYBATH;

—THYYKICTB, OCKIJIBKH iX MOXXHA pPO3TAIIOBYBATH B OyIb—IKOMY MICIIi;
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— HaIIHHICTE;

— IIBUJKICTh pearyBaHHsL.

Hepmomnmiku paniokaHaaIbHHUX ITOKEKHUX CIOBINYBAYiB:

—vacra 3aMiHa OaTapei/aKyMyJIsTOpiB PU eKCIUTyaTaii;

—3HIDKEHHS JAIBHOCTI pajio3B’s3Ky MIX CIOBillyBaueM Ta 0a30BOIO
CTaHIII€I0 B TIPOIIECI EKCIDTyaTallii;

—BIUIMB TIEPEIIKOJ Daiio3B’sI3Ky BiJ PI3HOTO YCTaTKyBaHHsS Ta JiHIH
eNEKTPOIOCTAYaHHS;

— BapTICTh.

EnekTpoXXHBIEHHST TNPHUCTPOIB — 1Il€ OKpeMa BellMka TeMa B
paziokaHaJIBHHUX cHcTeMax. SIkiio 06a3oBa cTaHIis 3a3BUYail Mae cTallioHapHe i
pe3epBHE JDKEpeso OJKUBICHHS BiJl MpWwiany OpHAMAaTbHO-KOHTPOIBHOTO
MIOXKEXHOT'0, TO CHOBIIIYBa4l TIOBHHHI MaTH aKyMYJISITOPHE JIKEPEJIO JKUBIICHHS,
JOCTATHE TI0 €JIEKTPOEMHOCTI JJIsl TPUBAJIOi POOOTH MpPUCTpOro. IcHye Garato
BUpOOIB, sIKi He 3a0e3NeuyloTh MPU eKcIulyartalii i HOpMaTWBHOI TPHBAJIOCTI
pobotu — 3 poku [3]. Asie TakoX iCHYIOTh paJlioKaHaJbHi crioBilyBayi RWM—-2
¢ipmu Techem Energy Services, siki mpaltoroTs BiJ He3MiHHOI Oatapei 10 pokiB
[4]. Ans ontumisaiii eHEprocrnoXUBaHHS y CIIOBIIyBa4aX BUKOPUCTOBYETHCS
LUIAA psiji CHeLiaIbHUX CXEMOTEXHIYHHMX 1 allTOPUTMIYHHUX DIillleHb Y Mepiry
4yepry 3a paxyHOK 3aCTOCYBaHHS MIKPOKOHTPOJIEDIB Ta TPAaHCHUBEPIB 3 MalllM
CHOXKMBAHHSM CTPYMY Ta BUOOPY BiINOBIIHMX OaTapeii. [lyist HOpMaibHOI poboTH
CHOBIIIYBa4iB TAKOXK HEOOXiJHA (PYHKI[iSI CBOEYACHOTO CIIOBIILIEHHS PO HU3bKHIA
piBenb 3apsiny Oarapei. CroBilyBad MOBHHEH BHJABATH CHTHAJ MPO HU3BKHIA
piBenb Oatapei 3a 30 ni0 mo moBHOro BinkiIOYeHHS. CYTTEBUM HEIONIKOM €
3aracaHHs CUTHaIly, OOyMOBIIeHE MiclieM po3TanryBaHHs. OciallieHHs pajio
YaCTOTHOT'O CHTHaIly a00 4epe3 BTpaTH B IpHHMaNbHO-IIepelaBalbHIX KaHajaX,
a00 Yepe3 3MiHM HABKOJIHMIIHBOTO CEPEIOBHINA CHCTEM TOXKEKHOI CHIHAi3amii
a00 TOrTMHANBPHUX MaTepiamiB. 3HAYCHHA 3aracaHHs CHTHAIy MOXe OyTH
3MIHEHO, HAIIPHUKJIAJ, BCTAHOBIECHHAM a00 TEPEHECCHHSM BiNOWBaIbHHUX a0o0
MOTNIMHANBHUX ~ MartepianiB. I1[o0 CTBOpWUTH ONTUMAIBHUM pPajio3B’ 30K,
mocnabieHHs mepexadi moBuHHO Oytm He Oimpmie 90 nb. I{o6 Bu3HAYHMTH
3aracaHHs CHTHalTy HEOOXiHO BpPAaxXOBYBATH €NEMEHTH KOHCTPYKINH, SKi
po3TamioBaHI Ha MUIIXY Mepenadi, 30KpemMa CTiHH Ta creli. SIKmo BimcTaHb
TTOJIBOFOETRCS, 3aracaHHsl 30UmbInyeThcs mpuOmm3Ho Ha 17 nb. B tabmumi 1
HaBeJIeH1 3HAYCHHS 3aracaHHs B 3aJICKHOCTI BiJT BiZICTaHi [5].

Taoauns 1
Bincrans SM 10 m 15m 20 ™M 25m 30 m 40 m
3aracanus 40 nb 57 nb 67 nb 74 nb 79 nb 83 nb 90 nb

Tomy 3 BHWIIECKa3aHOIO MO)KHa 3pPOOMTH BHCHOBOK, IO MOXKEXKHI
CHOBIIIYBaYi pPajiOKaHATBHOTO THITy JOLUIbHO OyJae BHUKOPHUCTOBYBAaTH Ha
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MATIPUEMCTBAX Ta BIAKPUTHX TepuTopisix. OJHIEI0 3 TONOBHUX IepeBar IHUX
CHOBIIIYBaYiB € T€, 0 BOHM HE MOTPeOyIOTh MPOKIAaJaHHs IUIEH(IB TOKEKHOT
CUTHaJi3allii Ta IIBHAKO BCTAHOBIIOIOTHCS. AJle BEJIMKHM HENOJIKOM € YacTa
3aMiHa Oatapel 4n aKyMyJIsITOpiB Ta BIUTUB €I€KTPOMArHiTHOTO IIyMYy.
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HNEPCIIEKTUBHU 3ACTOCYBAHHA ABTOHOMHUX CUCTEM
MNOXKEXOT'ACIHHA B JIETKOBUX ABTOMOBLJIAX

Bcesonoo leoykos
A.A. Penkac, KaHIUIAT TEXHIYHUX HAYK
JIbBiBCHKHI Aep:kaBHMI YHIBepcUTeT 0e3NeKH KUTTEAiIbHOCTI

Ioskexi B aBTOMOOLIAX BUHUKAIOTH SIK MiJl 4ac pyxy, TaK i miJ yac crostHky. Yacy
3pearyBaTH Ha HUX, BUKOPHUCTOBYIOUH BOIHETACHHK, YaCTO HeMae. TOMyY IPOMOHYETHCS
3aCTOCYBaHHsI aBTOHOMHHUX MOJYIIB IOXexoraciHus. IIpore mpoGiaeMoro 3aMIaeTbes
BHOIp ONTHMAaJIBLHOTO MICIIS B MMiIKAIIOTHOMY IIPOCTOPI JUTS X pO3MIIIEHHSI.

KurouoBi ci10Ba: aBTOMOOIIB, TTOXKEMkKA, MOAYIb MOXKEKOTACIHHSL.

PERSPECTIVES OF AUTONOMOUS FIRE EXTINGUISHING
SYSTEMS USING IN VEHICLES

Vsevolod Dedukov
A.A. Renkas, Candidate of Technical Sciences
Lviv State University of Life Safety

Fires in vehicles occur during driving and when car is parked. There is often no
time to put out fire using extinguisher. Therefore, it is suggested to use autonomous fire
extinguishing modules. However, problem is choosing the optimal place in the engine
space for their placement.

Keywords: vehicle, fire, fire extinguishing module.

B VYkpaini Ha TpaHCHOPTHHX 3aco0ax IMIOPOKY BUHHKA€E ONM3bKO 4 THC.
MOXKEXK, IO CTaHOBUTH 4% BiA 3aragbHOI KITBKOCTI MOXEeX y mepxasi [1].
KinpkicTs 3HUIIEHUX TPAaHCIOPTHUX 3ac00iB y 2022 pomi ckirana 6555 oquHUIb,
mo Ha 41,2 % 6inbe Hix 3a aHanoriyauii nepiox 2021 poky. ITix yac noxex Ha
TPAHCIIOPTHUX 3ac00ax 3aruHylo 22 ITIOAWHH, OTPUMAaN TPaBMHU 67 JIOIEH.
[psimi 30MTKH Bif] TAKUX IOXKEX CTaHOBWIH 693 MutH 894 Tuc. rpH, modiuHi — 967
MaH 37 Trc. rpH. OCHOBHMMH TPHYHMHAMH IINX TIOKEX OYyI0 MOpYIICHHS
TEXHOJIOTi#1 BHPOOHMIITBA Ta MPABHJI €KCIUTyaTallil TPAaHCTIOPTHUX 3aC00iB.

ABTOMOOITP MICTUTh BENHKY KIJBKICTh JIETKO3aHMHCTHUX Ta TOPIOUMX
MaTepiaiiB, TOMY ITOXKeXi B HUX PO3BUBAIOTHCS AY)KE MBHIKO. KOMIIEKTHICTh
TPAHCIOPTHUX 3acO0iB BKIIIOUAE HASBHICTh BOTHeracHWKa. [Ipore wacy
BHKOPHUCTATH HOro gacto HeMae [2, 3].

[ux noxexx MoxHa Oyno 6 YHUKHYTH, SKOM Ha TPaHCIIOPTHHUX 3acobax
Oyny BCTAHOBJIEHI 3acO0OM PAaHHBOTO BHSBIICHHS MOXEXI Ta/abo aBTOHOMHI
YCTaHOBKH TIOKeXoraciHHsA. Ha choromHimHi AeHP BHUPOOHWUKHA CHUCTEM
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MIPOTUNOXKEKHOTO 3aXHCTY PIJKO IMPOMOHYIOTH CHUCTEMH IIOKEKOTAaCiHHS JUIs
aBToMOOLTiB. [IpoTe Aeski komMmnaHii NPONMOHYIOTh MOAYJIbHI aBTOHOMHI 3aco0n
JUISI TACiHHS TTOKEX B aBTOMATHYHOMY PEXKHMI.

O HdeTexTops TeMNEPATYRH

" Curnanizauin
H Bnok ynpasninug

Huonwa pysHoro nycky

Poanwmaosasl

<) MonaTsni coobiu

EMHOCTI 8 BOTHEIACHOK PEYDEHHDID

- _..'* Napexiguusn
B ur 9ur 12 wr i

Tyuki TpyBonposogn
Pucynok 1 — Cucrema noxxe)xoracinHs BiJICiKa IBUTYHa aBTo0yca

Haiipo3MoBCIOIKEHITUME 3 HHUX € CKJIaJHI CHCTEMH, SIKUM 3a3BHYaid
00JIaIHYIOThCS  BIZICIKM JIBUTYHIB aBTOOYCIB, a TaKOX CajJOHU palliiHUX
aBTomoOim (puc. 1). Taki cucTeMu CKIIaal0ThCs 3 HACTYIIHUX €JIEMEHTIB:

® €MHOCTI 3 BOTHETACHUM HOPOIIKOM;

® JIETEKTOPIB TEMIIEPATYPH;

® QJIOKY YIpaBIliHHS;

® TIPHUCTPOIO JIJIsl CUTHAJTI3yBaHHS;

® KHOIIKH PYYHOT'O 3aITyCKY;

® THYYKHX TPYOOIIPOBOJIIB Ta apMaTypH.

Jerextropu y BUIIIsiII TpPYOOK HAMTOBHEHI ra30M IiJi THCKOM, SIKHIA i€ Ha
KJIanaH 3amipHO-ITyCKOBOrO MpHCTporo OanoHa. [lpu HarpiBanHi TpyOkH [0
TeMIIepaTypH IUIABJICHHS, TpyOKa pyHHYETHCS, THCK HAJ KIIAIIAHOM 3HIKYETbCS,
BOTHETaCHa PEYOBMHA BUXOAWTH HA30BHI Y BIACIK JBUTYHA. 3a IOMOMOTOIO
THYYKHX TPYOONPOBOMIB Ta TMEPEXiTHUKIB MOXHAa OOMpaTH Miclsdl moxadi
BOTHETacHOi pedoBUHH. CX0Xi CHCTEMH MArOTh B KOHCTPYKIIii OJIOK yIIpaBITiHHS,
SIKMH OTpUMYE 1H(OpMAIII0 BiJ JaBadiB TeMIlEpaTypH Ta IOJA€ CHUTHAI Ha
BIIKPHUTTS 3aMipHO-ITyCKOBOT'0 TIpUCTporo [4, 5].

Jns  raciHHS TiAKAlIOTHOTO MPOCTOPY  JIETKOBHUX  aBTOMOOITIB
3aCTOCYBaHHSI TAKWX TPOMICTKHMX CHCTEM € OOMEXKECHHM. 3a3BHYail y TakoMmy
BHITIAIKY 3aCTOCOBYIOTH MOPOIIIKOBI, a€p030iIbHI a00 ra30Bi aBTOHOMHI MOIYTI,
SKi CIpalbOBYIOTh NpPU HArpiBaHHSA Ta pYHHYBaHHI KOPITyCY MOIYIbHOI
YCTaHOBKH (puc. 2).
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PucyHok 2 — Aepo30i1bHUI Ta ITOPOIIKOBHIA MOYIIb TOXKEXKOT aCiHHS
BiJICIKa JIBUTYHA aBTOMOOLIIS

[puknanom ra3oBUX MOIYIIB TIOKEKOTACIHHA € ToNiaMiiHI TPyOKH, SIKi
HamnoBHEHi 3pimkenumM razoM Hosek 1230 (FK-5-1-12) (puc. 3).

| Tepmouyramss 1py6ua
3 BOTHETACHOI PENOBHHOID

Pucynok 3 — Cucrema ra3oBoro rno)ke)xoraciHus BiJICiKiB aBTOMOOLJIS

Cucrema crpallbOBYe MpU HArpiBaHHI TPYOKH 10 TEMIIEpaTypH, MPH SKil
BOHA PYWHYEThCS 1 1i BMICT MOTpAIUisie B MiJKAMOTHUN TPOCTIp aBTOMOOLISL.
Novec 1230 (FK-5-1-12) 3piiicHioe racinHs o0'eMHuM criocobom. TpyOra
00118 THY€THCS 3aIIPHOI0 apMATyPOIO Ta MAHOMETPOM IJIsl KOHTPOJIFO TUCKY Ta3y.
Kpinutbest Taka cucTeMa Ha KpHIIILI KarnoTa abo 70 Ky30Ba aBTOMOO1LIISI.

[IpoGiieMHUM TMUTAHHAM 3QJUINAETHCS BHOIP MiCIl B MiJKAOTHOMY
MPOCTOPi aBTOMOOLIIS, Jie O MIr OyTH pO3MillIeHHH 11ei MOYJIb TIOXKEKOTACIHHSL.
ABTOMOOITL Ma€ psii €JIEMEHTIB, SIKi HArpiBalOTh JIO JOCHTh BHCOKHX
TEMIIEPATyp: BHUITYCKHHU KOJIEKTOp JBUTYHA BHYTPIIIHHOIO 3rOpaHHS, BXIiIHI
TpYOOIIPOBOM PaMiaTOPiB CUCTEMHU OXOJIODKEHHS, KaTanmizaTop i T.4. Tomy asst
3amo0iraHHs  HECAaHKI[IOHOBAHOTO CHPAITIOBAHHA CHCTEM TOXKEKOTaciHHSI
HEOOXiTHO BCTAaHOBJIIOBAaTH JETEKTOPH YH caMi MOAYNI TOHaii Bi MUX
enemeHTiB. [IpoTre Takox cCinifg BpaxyBaTH, IO TP PO3MILICHHI MOIYIIB,
CKa)XIMO, Ha KpHWIII KaroTy, 4epe3 HEHIUIbHICTh IiAKAIMOTHOTO IPOCTOpPY
MOXIJIUBE HEJOCSITHEHHS BOTHETACHOTO €(DeKTy 00’ €MHUM CIIOCOOOM.

Tomy € HEOOXIAHIM TTPOBECHHS TOCHIPKEHHS TEMIIEPATYPHHUX PEKUMIB
B MIJKANOTHOMY NPOCTOPi aBTOMOOLIS 3 pI3HUMH THIIAMH JBHTYHIB
BHYTPIIIHBOTO 3TOPaHHA, a TAKOX JOCITI/DKEHHS e(EKTHBHOCTI 3aCTOCYBAHHS
MOIYJIiB IO>KEKOTACiHHS 3 YPaxyBaHHAM X PO3MIIIEHHS Y BiJICIKax aBTOMOOIIS.
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YK 614.842
NEPCIEKTUBHU PO3BUTKY CUCTEM IOXKEXHOI
BIIEOCUT HAJII3AILIIT
IOpii Kinopayvkuii
Anvona Maiicmpenko

A.I1. Kymmnip, kaHquIaT TEXHIYHUX HAYK, JOICHT
JIbBIBCBHKMIT IepikaBHMIA YHiBepcHTeTy 0e3neKH KUTTENIAIBHOCTI

IokexHi cnoBilryBaui BHABIAIOTH 3aropaHHs 3a IIOOIYHHMH HPOXYKTaMU
TOpiHHS, TAaKMMHM, K JUM Ta Temrepartypa. Llei mpuHimn edexTuBHUH, ale Ha Kaib
CIIOBIIlyBaY CHpPalbOBYe 31 3HAYHOIO 3aTPUMKOIO, SIKIIO JUKEPENIO 3aropsiHHA He
po3ramoBaHe B Oe3mocepeqHidi OMM3BKOCTI Bif Hboro. Ha#OinmbIl mepcrieKTHBHHM
HAIpsIMKOM JUIS PAaHHBOTO BHSBJICHHS 3aropsiHb € BHKOPUCTaHHAM CHCTEM IOXKEXKHOI
BiZleocurHamizanii abo MOXKEXHHUX BiJEOCHOBILIYBauiB y CKIaJl TpaJuILiHHOI CHCTEMHU
MOXKEXHOI CUrHaTi3ari.

Kuro4oBi ci10Ba: cucrema nojke:KHOT CHUTHAI3aIli, IT0XKEKHUH BiIOCIIOBINIYBaY.

POTENTIALITY OF USING VIDEO FIRE DETECTORS

Yurii Kindratskyi
Alona Maistrenko
A.P. Kushnir, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

Fire detectors detect fires by the byproducts of combustion, such as smoke and
heat. This principle is effective, but unfortunately the fire detector is activated with a
significant delay if the source of ignition is not located in the immediate vicinity of it. The
most promising direction for early detection of fires is the use of video fire detection
systems or video fire detectors as part of a traditional fire detection system.

Keywords: fire detection systems, video fire detector.

Jns BusiBIeHHS 3aropsaHb cucteMd mnokexHoi curHamizamii  (CIIC)
BHKOPHCTOBYIOTH PI3HOTO POIY TOXKEXHi croBinryBadi. [loxkexxHi CrioBirmyBadi
BUSIBILSIFOTH 3aTOpPAHHS 332 MOOIYHAMH TPOMYKTAMU TOPIiHHSA, TaKUMH, SK JAM Ta
Temrieparypa. Leit mpuHImn eheKTUBHAMT, ae Ha JKalb CIOBIIyBad CIPAIBOBYE 3i
3HAYHOIO 3aTPUMKOIO, SKIIO JHKEPEIIO 3arOpsIHHS He PO3TAIIOBaHe B Oe3110cepeHiit
Onmm3bKOCTI Bim HBOTO. HalOLTBII TEpCIIEKTHBHUM HAMPSIMKOM ISl PAaHHBOTO
BUSIBICHHS 3aropsiHb € BHKOPHCTaHHSIM CHCTEM IIOKEXKHOI Bi€OCHTHAII3ALIl
(CIIBC) abo noxexHHUX BimeocmnosimyBadiB y ckmazai tpaauniiinoi CIIC. Boxn
BUSIBIISIIOTH 3arOpaHHsl, a He HOro MpoAyKTH ropiHHs. [TokexHi BifeocnoBilTyBadi
He MoTpeOyIOTh KOHTAKTy 3 IUMOM a0 TEIUIOBMM IOTOKOM. Taki cucTremu, sK i
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TPAIUITIHI CHCTEMU TIOKEKHOI CUTHAITI3AI, aHATII3YIOTh TaKi O3HAKH TTOXKEXKI, SIK
JIAM, TIONIyM’s 1 HaBiTh TEMIIEpATypy IIOBITPS 3a 300paKEHHSIM, SIKE€ HaIXOIWUThH
Oe3mocepenHbo 3 KaMep, 3aBISIKA YOMY JaIbHICT POOOTH CHCTEMH 3HaYHO 3POCTAE.

3riZHO 3 TOCIHIKEHHSIM, MPOBEJeHUM KoMmmaHiero Schirmer Engineering,
CIIBC BuUSBIISIIOTH UM Ta TOJyM st IIBUIIIE, TIOPIBHSHHOIO 31 3BM4aiiHuMu CIIC.
Kpim toro, [IBC numy Ta moixym’st JO3BOJSIOTh Y€PrOBOMY MEPCOHATY IIBHIKO
OLIHUTH PH3MK Y pa3i TPHUBOTH. BHKOPHCTOBYIOUM Bij€OKaHAJ, YEProBHHA
MepCOHAJ MOXKE 3a JIiYeHI CEeKyHAM BU3HAYMTH, JIe TPAIMIOCS 3aropaHHs, i 4u
MOTPIOHO CKacyBaTH TPUBOTY YU BXXUTH MONAIBIINX 3aXO/IiB.

CIIBC BUKOPUCTOBYIOTH CHENiaIbHO PO3POOIIECHI aNropuTMu (IIpOrpaMHi
3a0e3rneueHHs1) sl aBTOMaTHYHOrO aHalli3y 300pakeHb y pealbHOMY 4Yaci sKi
MOCTYMAIOTh 3 BiJlcOKaMep, 100 BHSIBUTH HAsBHICTh AUMY Ta/a0o momym’s. Lli
QITOPUTMU MOXYTh OYyTH IHTErpoBaHi B KaMepH BiJEOCIIOCTEpEKEHHsT abo
NpalfoBaTH Ha BiJJaIEHOMY cepBepi, sKi OOpoONSIOTH TIepenaHi JaHi.
ANTOpUTMH BHUKOHYIOTH aHalli3 IIKCEIiB 3a TpyllaMH MIKCeTiB 1 LIIIXOM
HOPiBHSAHHS IOCIIIIOBHUX 300pa)keHb BU3HAYAIOTh MOSIBY UMY, [IOJIyM sl 1 HaBiTh
TEIJIOBOrO TMOTOKY. Mo)kHa iJeHTH(IKyBaTH 3MiHH KOJbOPIB, SICKPaBOCTI 1
KOHTPACTHOCTI, a TAKOX TaKi XapaKTEPUCTUKH, SIK BMICT KpaiB, BTpara JeTaiei i
PYX, BEpTHKAJIbHI 3MILIEHHS Ta KOJMBAHHA IUMY a00 MOJIyM sl TOLIO.

AJNTOpUTMHU, SIKI IHTErpOBaHi B KAMEPHU BiJICOCIIOCTEPEIKEHHS PO3podIieHi
JUist poOOTH 3 OJIHIEI0 MOJIEIUTIO0 KaMepH. 3alpolioHOBaHui 1HTepdeiic 103BoJIsIE
HAJIAIITOBYBAaTH JIMIIE 30HM IHTEpeCy IiJi KOHKPETHI YMOBH pOOOTH Ta
PeryNoBaTH YyTIUBICTD, 1[0 YaCTO BiAMOBIJa€ MiHIMAIBHIHM KIJIbKOCTI MIKCEIIB,
HEeOOXiAHHUX UL CIPALIOBAHHSA CUCTEMHU.

AJNTOpuTMHU, SKI MPAIFOBATH HA BiIaJICHOMY CEpBepi MOXKYTh MPAIIOBATH
3 OyAb-SIKUMH THIIAMHU KaMep, JO3BOJIIOTh BUKOPHCTOBYBATH IIUPOKHH Jiaria30H
HaJIAIITYBaHb 3aJIEKHO BiJl 30HH, Jie OyAyTh BCTAHOBJICHI KaMepH: KyT, Jliana30oH
KOIIbOpiB TOmo. ToMy 3ampornoHoBaHuil iHTepdeiic € OuIblI CKIaAHUM i
KOpUCTYBa4aM IHX aJTOPUTMIB MOTPiOHO MPOWUTH CHeUiajdbHY MiATOTOBKY Ta
O3HAHOMUTHCS 3 IIPOrPaMHUM 3a0€3MIEYCHHSM.

[lepeBarn Buxopuctanus CIIBC mopisasHO 3 Tpamumiinmmu CIIC €
mepepaxoBadi B pami mxepen [1, 2]. 1o oCHOBHHMX mepeBar MOXXHa BiJHECTH:
MiHIMaJIbHUI Yac BHSBIECHHS 3arOpsiHb; MOHITOPHHT BENTHKI TEPUTOPIi B PEeXIMI
peaspHOMY dYacy; MOXJIMBICTP BHSBICHHS TIOKeXi 03 IUMOYTBOPEHHS,
MOXITUBICTh aBTOMATHYHOTO BHSIBIICHHS HAasBHOCTI 3aBaJ] y KOHTPOJIHOBAHIHN 30HI;
MOXIIMBICTh BieoBepudikaimii 3aropsHb; MOXIHUBICTH PO3TOPTAHHA CHCTEM
BiJICOAHANITUKN Ha 0a3i OXOPOHHHMX Kamep 0Oe3 3aiiBUX MOHTQ)XKHHX BHTpAT;
MiHIMyM  TEXHIYHOTO  OOCIYrOBYyBaHHs, TIOPIBHAHO 3  TpPaAHIIIHAMH
CHOBINIyBauaMy; MOXJIMBICTH 3amucy Ta 30epiraHHs Bifeo Uil TONAJBIIOro
BHUBYCHHA NpuanH. KpiM Toro, BifeoaHaiTHKa HAUKPAIIIUM YHHOM ITiIXOJUTh JUIS
poboTH B yMOBaxX BHCOKHX TEMIIEpATyp, MWIYy Ta rapsoi map, siki nependadae
TEXHOJIOTIYHUH Tporiec. B Takux yMOBax TpaAWIliifHi CHOBIIyBadi HEPUIATHI IS
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eKcIuTyaraii. TOYKoBi IMOKeXHI CHOBIITYBaui BCTAHOBIIOIOTHCS VISl 3aXHUCTY 30HU
0e3nocepe/IHbO TiJ| TMEepeKpUTTsM. KpiM TOro, NPOAYKTHBHICTH TOYKOBHX
CHOBIIIYBayiB MOTIPIIYETHCS 31 301IBIIEHHSM BUCOTH CTEITL.

PaHHe BUABIICHHS MOXKEXX HA TMPOMHUCIOBHX MiAMPHEMCTBAX Ta CKIamax
JIO3BOJISIE TIO-TIEPIIIe, 3aM00ITTH BTPATi 00’ €KTa 1 MaTepiadbHUX MIHHOCTSX, a I0-
JpyTre, MO BaXIHUBIIIE, 00 podoTa He Oynma mepepBaHa, IO MPH3BEIO O IO
cepiio3Hoi BTpaTH mNpuOYTKY. bBynmp-skuid mpocTiii Moke gyXe MIBHIKO
00CpHYTHCS BETHYE3HUMHU CymMaMu BTpat. KpiM Toro, Oymab-siKe BiIKITIOUCHHS
MOXKEe TiependavaTH CKIaIHI Ta TPUBATI MPOIECIYPH 3aMyCKy, SKi IIe OuIbIIe
MOCHITIOIOTH BTPATH.

OcHoBHUM oOMexeHHs M 3actocyBaHH BCII € sikicTh 300pa)eHHS.
[IponykTHUBHICTh KaMepH Ma€ BEIMKE 3HA4YECHHsI, 0cOONMBO 11 37aTHICTH A00pe
NPAIIOBATH 3a CJ1a0KOro ocBiTieHHs. KpiM TOro, BaskiIMBe MicCIIe, JIc BCTAHOBJICHA
kamepa. SBuina, siki MOBWHHI OyTH pO3Mi3HAHI alrOpuTMamH, IHOAI He
po3IizHatoThCs Yepe3 KyT. KpiM Toro, Moke BAHUKHYTH ITPpOOIEeMH, KOJIK KaMmepa
po3MillleHa 3aHAATO [JaJIeKO, OCKUIBKM 1i PO3IUIBHOI 3maTHOCTI  Oyme
HEJOCTaTHBHOIO AT BUSBICHHA Oynb-iKuX $BHIN. TOMy Taky CHUCTeMy Clif
BCTAHOBJIOBATH JIMIIE 3 METOK BHSBJICHHA mokexi. Kamepu, ski
BUKOPHCTOBYIOTBCS [UISl B1IEOCIIOCTEPEKEHHS, MOXKYTh OyTH PO3TAIlIOBaHI He
BIJIMOBIHO /10 TEXHIYHUX BUMOr. ToMmy neski QaxiBui B rajy3l HOXEXHOI
Oe3nexky BBAXAIOTh, L0 KAaMEPH, SKI BCTAHOBIIOIOTBCS B OCHOBHOMY A
BiJICOCIIOCTEPEIKECHHS, HE TIOBUHHI BUKOPUCTOBYBATHCS ISl BUSBJICHHS MTOXKEXKI.
OnHaxk i3 UM TBEp/PKEHHSI He TTOTO/IXKYIOThCS AesKi BAPOOHUKH TaHOT TPOAYKIIIT.
3po3yMisio, 10 KaMepa Mae€ MaTdh BeIUKY pO3AUIbHY 3/aTHICTb, OYyTH
npodeciiiHoo. barato 4oro Takox 3aleKHTh B PO3POOJICHOrO AITOPUTMY
BUSIBJIICHHS 3aropaHHs. BuMorm g0 po3fineHOl 37aTHOCTI  IudpoBoro
300paxkeHHsT OYAyTh 3ajexaTd BiJ pPO3POOJICHOr0 alroputMy podoTH
PO3ITi3HABAHHSI 3arOpaHHS.

Ortxe, ocHOBHI ocobnuBocti I1BC:

o [IBC Bigpi3HA€THCA BiJl TOYKOBHX 1 JIHIHAX MOXEKHHUX CIOBIIIyBadiB
THM, 1[0 BUSBJICHHS 3aropaHHs He Iepeadadae KOHTAKTY 3 IPONYKTaMH FOPiHHS;

® TIOXKEXI, SIKI BUHUKJIM MOYKHA BHSBHUTH JIUIIIE B TIOJIi 30pY BiJC€OKaMepH;

® BUSBIICHHS MOXKEXi 0a3yeThcs Ha MaTEMATHUYHOMY AJITOPUTMI aHAJi3y
Bi/1e0300paKeHHS;

® TIOXKEXKHI BiJICOCTIOBIIITyBaYi CKIIAJJAIOTHCS 3 TPHOX EIEMEHTIB: JaTIHKa
(06’exTHBa), Bigeomnporiecopa (Tiporecopa 300pakeHHs) Ta iHTepdeiicy;

® TIporiecop BKIIOUae B cebe iHTepdeiic CUrHaTy MOXKEeKHOI TPHBOTH Ta
HEeCTIpaBHOCTI, skuit miakmodaeTses 1o [TTKII ta Bkazye moisx mepenadi.
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YIK 614.8
MOXKEJKHA HEBE3IEKA PO3PSIJIIB ATMOC®EPHOI EJTEKTPUKA

Jmumpo Cuidcko
O.b. HazapoBens, KaHIUIAT TEXHIYHUX HAYK, JOLEHT
JIbBiBCBHKHI Aep:KaBHMI YHIBepCHTeT 0e3MeKH KUTTEAIATBHOCTI

Ha mmareri mopoky BinOyBaeTbes puOIM3HO 15,5 MiTbHOHIB Tpo3, TOOTO OITM3BEKO
42,5 THCcsAui Ha JeHb, SIKI CYNPOBOIUKYIOThCA OnmckaBkoro. KoxHoro poky B YkpaiHi
BifOyBaeTbest Onmm3bko 1700 mokesk Big po3psiaiB aTMOCQepHOI eneKTpruKH. MacoBi MOMKexi
B JIicax i Ha TOP(OBHINAX YaCTIIlIe BChOT0 BUHHUKAIOTH BiJ] yIapy OMHCKaBKIL

KurouoBi ciioBa: 6mckaBKka, IpsIMUH yaap OMCKaBKU, BTOPHHHI IIPOSIBH PO3PSY
OJIMCKAaBKH, METAJIEBI IPEAMETH.

FIRE HAZARD OF ATMOSPHERIC ELECTRICAL DISCHARGES

Dmytro Snizhko
0.B. Nazarovets, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

About 15.5 million thunderstorms occur on the planet every year, that is, about 42.5
thousand per day, which are accompanied by lightning. Every year, about 1,700 fires occur
in Ukraine due to atmospheric electricity discharges. Mass fires in forests and peatlands
are most often caused by lightning strikes.

Key words: lightning, direct lightning strike, secondary manifestations of lightning
discharge, metal objects.

Ha nunaneri, B cepeiHbOMY, KOXXHOTO POKY THHE puOIU3HO 5770 ocib Big
ynapiB OnuckaBkd, a mpuoausHo 210000 orpumyrots TpaBmu. Maibxe 64 %
JMOEH, B SIKUX IOTpaIuIsie OIMCKaBKa BIKUBAIOTH. MacoBi IOXKeXi B Jlicax 1 Ha
TOp(HOBUIAX Maibke 3aBXIW BUHUKAIOTh BIITKY, & CaMe B IOCYLIMBY IIOIOAY,
BiJ ymapiB OMMCKABOK Ta HEOOEPEKHOTO MOBOMKEHHS BOTHEM. Taki 3aropaHHs
MOXYTh TPHU3BECTH OO 3TOpaHHS M[iNX CiUT, YpaXeHHA IoJed Ta
CLITBCHKOTOCIIOIAPCHKUX TBAPHH, TOMIO. AJie MOKAa3HUK 3aruderi MoxkHa Oyino 6
3MEHIINTH, SKIIO JIOAM JOTPUMYBAJIHCh TPABWII MOBENIHKU I Yac IPO3U Ta
MIIXOMIN PETETBHO IO NMPOCKTYBaHHS ONMCKaBKO3axHCTy. ToMy Tema paHOi
pOOOTH € aKTyaTbHOI.

BruckaBka — eNeKTpUYHUN po3psI MK XMapaMu a00 MK XMapom Ta
3emiiero. Y TIpoleci YTBOPEHHS OMaiiB, Yy XMapi BiOYBa€TbCS eNEKTpHU3alis
Kparmenp abo JbOJIHNX YacCTHHOK. BHACTIIOK CHIIBHMX BHCXIJHHX MOTOKIB
MOBITPST B XMapi YTBOPIOIOTHCS  BIZIOKpeMJIeHI  obOJacTi,  3apspKeHi
Ppi3HONMEHHNMH 3apsigaMu. 3arajgbHa TPUBAIICTh OJIMCKaBKU CTAaHOBHTS Bix 0,1 —
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1,2 cexynn. bnuckaBudaHME po3psia mommproeThes 31 mBuakictio 120000 kv/c, a
JIOBXKMHA MOXE CsIraTh NMPHOMU3HO 3 KM. € pi3HiI BuAM OJMCKAaBOK, 30KpeMa:
JIHIHHI, TUTACK, KyJIACTI Ta 4oTKOBI. Haifuacrimie 3ycTpivaroThCsi B €KOCHCTEMI —
JiHIHAHI OJINCKABKH, a KYJIACTI Ta YOTKOBI ayxke pinko [3]. [ToxexHa HeOe3meka
OJIMCKABKU TONISITa€ B TPSIMOMY yAapi ONMCKaBKH, a TakoX y ii BTOPHHHHX
MpPOsBAX.

[psamuii ynap — 6e3mocepeaHiil KOHTaKT KaHATy ONMCKaBKH 3 OyIHHKOM
YM CHOPYIO0, IO CYNPOBOMKYETHCS TPOTIKAHHSIM Yepe3 HbOTO CTPYyMy
6muckaBku [4]. Temneparypa B kaHaui OnuckaBku Moxe csiratu 10 20000 °C. Le
npuban3HO B 4 pasu Oinblne 3a Temnepatypy Ha noBepxHi CoHus. Mertasesi
Mpe/IMETH TMiJ Yac MpsSMOro yraapy OJMCKaBKM HarpiBalOTHCS 1O TEMIIEpaTyp,
JOCTaTHIX JUIsl 3aiiMaHHsl PEYOBHH 1 MaTepiajiB, II0 MarOTh 3 HUMH KOHTAaKT.
Takok icHye WMOBIPHICTh TPOIUIABICHHS METAJeBUX NPEIMETIB, 4YacTHH,
MOBEPXOHb, TOIIO TOBLIMHOIO MeHIIe 4 MM [1]. OcobnuBy nmoxexxHy HeOe3neky
CTAQHOBJIATH OYMIBINII Ta CHOPYAH, Y SIKMX 32 YMOBaMH TE€XHOJIOTIYHOTO MPOLECy
MOXXYTh YTBOPIOBATUCH BHOYXOHeOe3MeuHi cyminr. B MOMeHT po3psiy B Takux
OyZiBIISIX MOXKE BUHUKHYTH TFOpiHHA 4M BHOYX. BapTo 3ayBaxknuTH, 10 MOXexa i
BUOYX BiJl ymapy OJMCKaBKM MOXJIMBI HaBiTh, SIKIIO € OnuckaBkozaxuct. lle
BiI0yBAETHCSI TOI1, KOJH J03EMHI TIPOBIIHUKK MAIOTh BEITMKY JOBXKHHY, & TAKOX
He Oy/0 BXKHTO 3aXO[IB LIOJO BUPIBHIOBAHHS IOTEHI(ANIB MK JIO3EMHHUMH
MIPOBITHUKAMH 1 METaJIeBUMHU KOHCTPYKIISIMH, TaK 3BaHa PO3/lJIbHA BiJICTaHb (S)
[1]. bararo sroneit BBa)karoTh, 110 HeOE3IeKa Big OJMCKABKHA BUHUKAE TIIBKU B
npsiMoro  yaapy OnuckaBku, 3a0yBaroud MpPO BTOPWUHHI TMPOSIBH. 3aJHIIKOBI
IMIYJIbCH MOXKYTh PO3IOBCIO/PKYBATHCH B Pajiiyci 10 2 KM BiJ] MiCIlsl IO JaHHS
OJMCKaBKHM, NPU LOMY BUBOJSYM 3 JIaAy €JIEKTPOOONaJHAHHS 3a BiJICYTHOCTI
Bi/ITIOB1THOT'O 3aXKCTY.

BropunHi nposiBi po3psiay OJMCKaBKH — IMOSBA PI3HUII MMOTEHIANIB Ha
KOHCTPYKIIISIX, TPYOOIPOBOAAX 1 €IEKTPONPOBOALI OYIiBeNb YK CIIOPYA, SIKI HE
3a3HaBalld MPSIMOro yaapy OnmckaBkH. 30KpeMa, 3HaYHA KIJBKICTh ITOXKEX
pe3epByapiB 3 HA(TONMPOAYKTAMU 3YMOBJICHI BHACHTIJOK BTOPUHHUX MPOSIBIB
OmuckaBku. Jlo TakMx TPOSBIB MOXKHA  BiIHECTH: EJIEKTPOCTATHUYHY,
CIIEKTPOMATHITHY  IHAYKIii Ta  3aHECEHHS  BHCOKHMX  IOTCHIIIaJiB.
EnexktpocTatndHa iHAYKIiS — 1€ HaBEACHHS TOTEHIIaNiB Ha HAa3eMHHX
MpeaMeTax y pe3yabTaTi 3MiH EIEeKTPUYHOTO TIONS TPO30BUX 00 EKTIB.
EnextpocTatnvHMil iHIYKIIHHUA BIDIMB BUSIBISIETHCS Y BUJL MEPEHATPYT, IO
BHHUKAIOTh HA METaJeBUX KOHCTPYKINSIX 00’€KTa 1 3aiexarb BiI CTPyMy
ONTUCKABKH, BIJICTaHI JO MICISI PO3PsAy, OMOPY 3a3eMJICHHS. 3a BiACYTHOCTI
HaJIe)KHOTO 3a3EMJICHHS IIEpEHANpyra MOXKE CSAraTd COTSHb KiJOBOJNBT, IPH
IIOMY CTBOPIOEThCA HeOe3MeKa ypakKeHHs JIOJeH | BHHHUKHEHHS i1CKOp MiX
OKpEeMHMH 4YacTHHAMH KOHCTpYKuii OyniBmi. EnekrpomarniTHa iHmyKmis —
HAaBEACHHS IIOTEHIIANiB y HE3aMKHYTHX METaJeBUX KOHTYpax BHACIIIOK
LIBUJIKUX 3MiH CTPyMY OJIUCKABKH. Y MiCIISIX 30MKEHHS IPOTSHKHUX METAJICBHX
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KOHCTPYKIIH, y pO3pHBax HE3aMKHYTUX KOHTYPIB CTBOPIOETHCS HeOe3IeKa
ickpiaHs [5]. 3aHeceHHS BHUCOKHMX IOTCHINANIB BiIOYBAETHCS UYepe3 MPOBOIH
TIOBITPSIHUX JIiHIN eJleKTponepenay, kadedi, ma3eMHi 1 HaJ3eMHi TPyOOIIpOBOIH,
MeTajeBi KOHCTPYKIII Ta HeIOTpUMaHHs Oe3IIeYHUX BiACTaHEH MK elleMEeHTaMHt
cUCTeMHU OJIMCKAaBKO3aXHCTy W KOMYHIKaIisIMU, TIPH bOMY BUHUKAIOTh MOTYXXHI
SNEKTPUYHI PO3psAM. 3arajoM € MOXKE IPH3BECTH JI0 YPaKeHHS JIIOJMHU
SNEKTPUYHUM CTPYMOM, BUHUKHEHHS TOXKEXKi, a TaKoX J0 BUXOAY 3 Jamay
ENIEKTPUYHOTO 00JIaHAHHSI.

HeoOxinHicTh BnamTyBaHHs OJIMCKaBKO3aXHUCTY 3aJISKUTh BiJl BETMYMHU
pU3HKIB, 30KpeMa, B craHapTi [1] BpaxoByroThcs Taki: Rl — pusuk 3arposm
JIIOJICBKOMY KHTTIO; R2 — pH3HK MOpYIIEHHS KOMYHAJIBHOTO OOCIyrOBYBaHHS;
R3 — pm3uk BTpaTH KynbTypHUX I[iHHOCTEeH; R4 — pH3MK 3aBAaHHS NIKOIU
€KOHOMIYHIH LIHHOCTI.

L[i pu3WKH BHM3HAUYAIOTHCS CYMOIO iX €JIEeMEHTIB NpH MPSIMOMY yrapi
ONMCKaBKY, IpU yaapi OJMCKaBKU MOOIU3Y 00’€KTa Ta MpH yaapi ONMCKaBKH B
cUCTeMH KOMyHikaii [1].

Takoxk, BaJIMBO 3ayBaKUTH, LIO BOJA € BIJAMIHHUM IIPOBIIHUKOM
cTpyMOM. Yjap OJHMCKaBKH MOIIUPIOETHCS HABKOJIO BoJOWMH B paaiyci 100
MetpiB. Hacto BoHa 0’€ B Oeperu, Mmpu LbOMY 3arpOXKYIOUd TPAaBMYBAHHIO YU
3arubeni mroquuu. [lig yac rpo3u JMOAW JOCHUTH YacTO IIYKAIOTh YKPHUTTS Mij
JaepeBaMu. 3a0yBalouM, IO JiepeBa MICTATh 3HAYHY KUIBKICTh BOAM Ta
MiHEepalbHUX COJied (EJEeKTPONITH), TOMY BOHH MAalOTh JOCHTb BHCOKY
eNIeKTPOIPOBIAHICTh. ENeKTpUyHMiA po3psa NPOXOIUTh 1O CTOBOYpY AepeBa Io
NUIAXY HaHMEHIIOro €JIeKTPUYHOIO OIOpY, YTBOPIOIOYHM Ha ITOBEpXHI 3eMIIi,
HaBKOJIO CTOBOYpa, 30Hy MOXKIJIMBOTO YPa)KEHHs KPOKOBOW Hampyroto [2]. [lpu
mepexoii 3 PIJAKOro arperatHoro CraHy Yy NaponoaiOHuii, o0’eM Boau
30inbLIyeThest pudau3Ho y 1700 pasiB, BHACHIZOK YOO PanTOBO CTBOPIOETHCS
3HAYHMI TUCK Yy 3aMKHYTOMY mpoctopi. [Ipu oMy nepeBa 3a3HaIOTh CYTTEBUX
MIOIIKO/PKEHb, 30KpEMa PO3KOJECHHS HaBILT ab0 pOo3MICIUIEHHS Ha Tpickd. 3a
pe3yabTaTaMi POBEIEHHX JOCITIKEHb, MOXKHAa 3pOOMTH BHCHOBOK, IO
ONMMCKaBKa BIyYae y TOOAMHOKI JepeBa Ha BIOKPUTOMY IPOCTOpi, a y Jicax
HalgacTime B HAWBUII AepeBa a0 IepeBa Ha y3IIicCsX.

HexTyBaHHS BHCOKMM pH3MKOM HEOE3NEYHOI NOAil MPU3BOAUTH HO
HAJMIipHOI IIKOIH 1 OLTHITNX HETIONPaBHUX BTPAT, 3 SIKUMH 0co0a 4r rpoMaia He
3MOXE€ JOCATTH CTaJOro PO3BHTKY. TOMYy caMe KOMIUIGKCHHH Miaxiny y
JOCSTHEHHI O€3MeKw, MOYMHAIOYM 13 CTalil OI[iHIOBAaHHS, Ma€ BpPaXOBYBATH
XapaKTEepUCTHKA HEOE3NeKH, a caMe TOXKEXHOI s OymiBenb Ta CIOpyn, i
0COOHCTHI, 1HAWBIMyaNbHUN PH3UK 3arnOeli 9M YIIKOIKeHHs. Benwky yBary
Tpeba 3BEpPHYTHM HAa CHCTEMHHMH MiXiJ IIogo Oe3mekW mix dYac Tpo3u 3
BpaxyBaHHSIM 1HMBIyaJbHOTO PH3HKY, CKJIAJOBOIO SKOTO € OO0I3HAHICTh i3
(akTopaMM PHU3MKY 1 HAaBUCHICTh OE3MEYHOI IMOBEMIHKH, IO CYTTEBO MOXKE
BIUIMHYTH Ha OLIHIOBAHHS PiBHS iHIMBITyaIbHOTO PH3HKY [2].
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[IpoananizyBaBmM BUIECKa3aHE MOXKHa 3pOOMTH BHCHOBOK, IO
HeOe3meKa ISl )KUTJIOBUX OYIMHKIB, MPOMHUCIIOBUX MiANPHUEMCTB € 3HAYHOIO,
30KpeMa: TOUIKO/DKeHHS OymiBii, OyauHKY a0o iX 4YacTHH; BigMoBa
ENEKTPUYHOTO OONaJHaHHA Ta TMPUCTPOIB, IO 3HAXOAATHCS BCEPEIHHI;
TpaBMYBaHHsS YM HaBiTh 3aruOeli Jroneil. AJle BIpOTIIHICTH MPSIMOTO yaapy
OJIMICKaBKH B JIFOJUHY JIOBOJII HU3bKA. TOMY Ay)Ke BasKIIMBO PETENBHO ITiIXOJUTH
JI0 IPOEKTYBaHHS OJIMCKABKO3aXUCTY Ta JOTPHUMYBATHChH MPABUII TIOBEIHKH ITi]]
4ac rpo3u.
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[NoxexxHa Ge3rexa CKIaCHKUX OyIiBelb - IIe CHCTeMa 3aXO0/IiB, SIKi IPUHMArOThCS
JUTSL 3aTI00ITaHHS TIOKEXKI Ta 3MEHIIICHHS MOXKJIMBHX HACIIJKIB B pa3i il BUHUKHEHHS. Y
paMKkax JaHOiI poOOTH OyIM pPO3TJIAHYTI KITIOYOBI MOMEHTH ITOXKEXHOI HeOe3neKn
CKJIQJICBKHX Oy/iBelb, YCBIIOMIIEHHS SKMX Ma€ Ba)KJIMBE 3HAYEHHS JUIS 3aro0iraHHs
MOYke)kaM Ta 3aXHCTy MPaliBHUKIB Ta MaifHa.
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FIRE HAZARDS OF WAREHOUSES

Roman Horiylov
M.Z. Peleshko, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

The fire safety of warehouses is a system of measures taken to prevent fires and
reduce the possible consequences in case of their occurrence. This work discusses the key
moments of fire hazards in warehouses, understanding of which is essential for preventing
fires and protecting employees and property.

Keywords: fire hazard, fire, warehouses.

IMoxexi y ckimagax MOXKYTh CTaTH NPHYMHOI 3HAYHHUX MaTepialibHUX
30UTKIB, a TaKOXK 3arpoXKYyIOTh JKUTTIO Ta 3/0pPOB'I0 JHOJEeH. 3a JaHUMHU
CTATUCTUKH OCHOBHMMH TPUYUHAMH TIOKEK B CKIAJCHKHX OYIIBISIX B TMEpIILy
Yepry € MOPYIICHHS MPOTUIIOKEKHIX BIMOT TPU OyIiBHHUIITBI Ta eKCIDTyaTaIlil
CKJIaJICBKUX MPUMIIIEHb, HECAHKI[IOHOBAHUH TOCTYII 0 CKIIAJICHKUX MPUMIIIEHB
abo HempaBWIbHE 30epiraHHs MaTepialiB, MOPYIIECHHS IPAaBUII €IEKTPOOE3MEKH,
110 PU3BOAUTH JIO MOXKEXK Bl KOPOTKOTO 3aMUKAHHS, ITi[BUIIIEHA TeMIIepaTypa
Y CKIaJICbKOMY TIPUMIIICHHI, 1[I0 MOXE TIPU3BECTH JI0 3arOPSHHS MHITY, TBEPIUX
BiIXO/IiB, BIIXOiB BiJl TEpPMIUHOI OOPOOKH TOIO Ta miamaiu [1].

CknanachKi TMPUMIIIEHHS 3arajlbHOr0 NPHM3HAYEHHS IOMIISIOTECS Ha
BiakpuTi (MalWmaHYWKH, TUIATGOPMH), HAMIB3aKpHTi (HaBiCHM) W 3aKpHUTi
(omamroBanbHI Ta HEONAMOBaIbHi). OCHOBHIM THIIOM CKJIAJICHKUX MPHUMIIICHB €
3akputi ckmaam [2]. Hdani OynmiBmi, SK NpaBWIO, BEIHWKI 1 MAOTh YHCIEHHI
TIOXKEXKHI PU3UKH.

3HaHHA HEOE3MCKW TOXKEeXKI Ta crmoco0iB ii YHWKHEHHS B CKJIAICHKHX
OymiBIsIX Mae€ BWpIIIaJbHE 3HAYEHHS JUI 3aXHCTy IIPAlliBHUKIB, MiCIIEBOTO
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HaceJIeHHs, SIKe MOXE IOCTPaXKJaTH BiJ cepHo3HOI MOKexi B iX Oe3rmocepemHii
OMM3BKOCTI Ta MarepiayibHUX IiHHOCTeW. OOI3HAaHICTh TPO HAWIOIIMPEHim
(bakTOpH pU3HKY BUHUKHEHHSI [TOKEX Ha CKJIaJ1i Ta HABYAHHSI CIIIBPOOITHUKIB IIIO/I0
3aro0iranHs HeOe3Meni MOKeXKi € BKITUBUM JUTsI KOXKHOI CKIIAICHKOI OYIIiBIIi.

3a ocTaHHI KUTbKa POKIB PI3KO 3pOCia KUTBKICTh 1 PO3MIp CKIAIACHKHAX
OyImiBeIb Ta MPUMITIICHD Y MiCIIX Ha KITFOYOBHUX TPAHCIIOPTHHX By3J1ax a00 MoOIH3y
pO3B’SI30K aBTOMaricTpaieil. Y 3a0e3leucHHI TOKEXKHOI OE3MEeKH CKJIaJChKUX
MIPUMIIIIEHb BaXITUBY POJIb BiJIIrPa€ CreIiiai3anis CKIaay, Ui MPU3HAYCHHUH BiH JUIs
306epiraHHs MPOMOBOJBYMX Ta HEMPOJOBONBIMX TOBAPIB, UM 3aCTOCOBYETHCS ISt
30epiraHHs HeOE3MEUHUX BU/IIB BAaHTAXKIB: TOKCUYHHX 1 JIeTko3aiMHCTHX [2]. Xoua
BUMAJKH MOXKEK HA CKIaJaxX 3arajoM HH3bKi, po3mipu OymiBens Ta 00’€Mu
30epiraHHs TOPIOYHMX MaTePiaiB MPU3BOIAMUTH JO TOTO, IO 0AraTo MOXKEX CTAIOTh
BEIIMKMMH TIOKESKAMH, SKi CTBODIOIOTH MPOOJIEMH [UISl MOKEKHO-PATYBATBHHUX
ciyx0 1 PU3BOIATE [0 3HAYHUX MaTepiaibHUX 30UTKIB 1 MOIIKOHKEHD Ta CTAIOTh
HEePENIKOIO /uisl Oe31epepBHOCTI Oi3HECY.

[1{06 3MEHIIMTH PU3UK BUHHUKHEHHS MOXKEKI Ta MIiHIMI3yBaTH ii HACIIIKA
BAKIIUBO JOTPUMYBATHCS MPOTHIIOKESIKHAX BUMOT' TIPH OYITIBHUIITBI Ta €KCILTyaTarlil
CKITAZICHKHX TIPUMILIEH Ta OymiBens [3-5]. [Ipu 1iboMy CKIaachKi OymiBii MOBHHHI
3a0e3meuyBaTuch ~ yciMa ~ HEOOXIZHMMH i  Mpale3gaTHUMH  CHCTEMaMHt
MPOTUIIOKEKHOTO  3aXWMCTy  (CHTHAmi3alfi,  OIOBIIIEHHS,  AaBTOMATHYHOIO
MTOYKEKOTACIHHS, AUMO- W TeIuIoBUaaIeHHs Toio) [6]. IIpalliBHUKH MOBUHHI MaTH
MOXITHBICTh IIBHIKO Ta OE3MEYHO €BAKyIOBATHCS 3 MPUMIILEHHS Y pa3i MoKexi. Y
BEIMKUX TPHUMIIIEHHS CKIQOiB I[UIAX €BakKyallii ITOBMHEH OyTH BIJIBGHHM,
MaKCHMAJIbHO KOPOTKHM 1 MPSIMUAM 3 JIOTPUMAHHSIM BIJIIOBITHAX MApaMETPIB.

BinbIIicTh BEMMKHX MOXEX Y CKIAJCHKUX HPUMILICHHSX TPAILISTIOTHCS
rno3a poOOYMM YACOM, MICNs 3aBeplieHHs pobodoro aHs. ToMmy KIHOYOBHM
€JIEMEHTOM 3a0e3TeUeHHsI TIOXKEKHOT Oe3MeKH Ma€e OYTH JeTaIbHUN OIS CKIIa Ty
micnsl  3aKiHYEHHs KOXKHOTrO TIepiony poOoTH, o0 TepeKoHaTHCs, IO
MPUMIIIEHHS] 3aJMIIAIOTECS B Oe3leYHOMY CTaHI. 30Kpema, II¢ IOBHHHO
BKJTIOYATH TIEPEBIPKH, SIKI KOHBEEPU Ta MPOLECH MaKyBaHHs OyinH 3yMUHEHI Ta
0e31euHi, Y BUBE3E€HO BCE HAKOITMYEHE CMITTS, UM 3aKPUTI IPOTUIIOKEKHI IBEp,
YH BJKUTO 3aXOM1B OE3IIEKH.

OTtxe B 3a0e3MeUeHH] TTOXKEKHOI OE3TEeKH CKIAICHKUX OYAiBENb 3HAUHY
pOTB Bimirpae cremiamizamis CKIamy, KUTBKICTh TOPIOYOr0 HAaBaHTA)KEHHS B
OymiBIi, TPaBWIBHICTP MPOEKTYBaHHS OYIIBIi, 30KpeMa MUIAXIB eBaKyarlii,
JEeTaTbHAN OIS CKJIANy IICHA 3aKiHYeHHS KOXKHOTO Iepiony poboTh Ta
edeKTrBHE (QYHKIIOHYBaHHS CHCTEM MPOTUIIOKEKHOTO 3aXHUCTY.
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MOPIBHSIJIBHUIM AHAJII3 3AXO/IB IEPJKABHOI'O HATJISITY TA
HE3AJIEX)KHOI'O AYJIUTY Y COEPI TOKEXKHOI BE3ITEKHA

Onexcandp Kouyrop
B.B. Ilpuaatko
JIbBiBCHKHI Aep:kaBHMI YHIBepcHTeT Oe3MeKH JKUTTEXISIILHOCTI

[{opoky B YkpaiHi BUHHKA€E BEIHMKA KiJbKICTh TTOXKEX. 3MiHCHEHHS AePKaBHOTO
Harsay y cepi moxexHoi 6e31eKr € OCHOBHIUM METOJIOM 3aI00IraHHs Ta IoNepeHKeHHS
MIOKEeX, OJTHAK, 1110 € HEMOJKJIMBHM JI0 BUKOHAHHS Ha 00’ €KTaX Cy0’ €KTiB rOCIOIapIOBaHHS
y CTaHi BiiCbKOBOI arpecii. 31iiCHEeHHs HE3aI€XKHOTO ayIUTY 3 OLIHKU MPOTUIIOKEKHOIO
CTaHy HaJa€ MOXIIMBICTh Cy0’€KTy IOCIIOJAPIOBAHHS 3aBYaCHO BHSBUTH BiAXHWICHHS BiJ
HOPDMaTHBHHX aKTiB Ta 3aBYaCHO 3JIiIICHIOBAaTH 3aXOIH pearyBaHHs, 0Oe3 OTpHMaHHS
aaMiHiCTpaTUBHOI 00 KPUMIHAIBHOI BiAIOBIZAIIEHOCTI.

KuouoBi cioBa: ayqur, Oep)KaBHUH HAIAA, HEJONIKM, 3amoliraHHs Ta
TIOTIepPEPKEHHSI, Bi/IMOBIIAJTBHICTb.

COMPARATIVE ANALYSIS OF THE EFFICIENCY OF STATE
SUPERVISION AND AUDIT MEASURES IN THE SPHERE OF FIRE
SAFETY

Oleksandr Kotsiur
V.V. Prydatko
Lviv State University of Life Safety

A large number of fires occur in Ukraine every year. Implementation of state
supervision in the field of fire safety is the main method of fire prevention and prevention,
however, which is impossible to perform at the facilities of economic entities in a state of
military aggression. Carrying out an independent audit on the assessment of the fire
prevention condition provides an opportunity for the business entity to detect deviations
from regulatory acts in advance and to implement response measures in advance, without
receiving administrative or criminal liability.

Key words: audit, state supervision, shortcomings, prevention and warning,
responsibility.

Cdepa moxexHOi Oe3MeKH € KpUTHIHOIO cdeporo, sKa MmoTpedye
PETEIbHOTO KOHTPOIIO Ta 3aXOMiB s 3a0e3ledeHHs Oe3MeKW TpOMaJsTH Ta
3amobiranHs 3aru0eni ToJel Ta MaifHa BHACIHIOK MOXKEXK. Y IIbOMY KOHTEKCTi
TIOPIBHSUIBHUN aHaNi3 e(eKTUBHOCTI 3aXOJiB AEPKABHOTO HArJSLy Ta ayauTy
MOXE JaTH YABJICHHA 4YHW/ab0 aKTyallbHI pe3yiabTaTH Tpo e(eKTHBHICTH
3a3HAYEHMX 3aXO/IiB y 3a0€3IeUeHH] MOXKEXKHOI Oe3MeKu.
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JepxaBHuii Harssin (KOHTPOJb) - JiSUTBHICTH YIMOBHOBA)XKEHHX 3aKOHOM
LCHTPAJbHUX OpraHiB BUKOHABYOI BJAJH, iX TEPHUTOPIANIHUX OpraHiB,
JICpXKABHHUX KOJIETiaJbHUX OPraHiB, OpraHiB BHKOHABYOI Biaad ABTOHOMHOI
Pecrryonikn Kpum, micueBux JepikaBHHX aJMiHICTpaIliif, OpraHiB MiCI[EBOTO
CaMOBpsAYBaHHs (Jaii - OpraHu Jep>KaBHOIO HArisny (KOHTPOIIO)) B MeXax
MOBHOBAXEHb, IMepeq0aueHiX 3aKOHOM, MO0 BHSBICHHA Ta 3amo0iraHHs
MOPYUICHHSAM BHMOT  3aKOHOJABCTBA CYO'€KTaMHM TOCIOJApPIOBAaHHSA Ta
3a0e3MeueHHs] 1HTEPECiB CYCHIJIbCTBA, 30KpeMa HAJIEKHOI SKOCTI MPOAYKIIT,
pobiT Ta MOCTYr, JOMYCTUMOrO piBHS HeOe3lmeKw JUisi  HacCeJeHHS,
HaBKOJIMIIHHOT'O MPUPOTHOTO CEPEIOBHIIIA.

3axomu Jep)KaBHOrO Harsiny (KOHTPONIO) - IUIAHOBI Ta IMO3AIUIaHOBI
3axO0/IH, sIKi 31IHCHIOIOTHCS Y (hOpMi NEpeBipOK, PEBi3iid, OMIIsIB, 0OCTEKEHb Ta B
IHIINX (opMax, BU3HAUYEHUX 3aKOHOM.

OnHielo 3 mepeBar 3axoJiB JEpKaBHOTO HAarjsly € Te, IO BOHH
BHiﬁCH}O}OTBCﬂ JACPKaBHUMU opraHamu, AKI MaKThb IIOBHOBA>XCHHA
KOHTPOJIIOBATH JOTPUMAaHHS TPaBUI TOXKEKHOI OC3MeKH Ta 3OiHCHIOBATH
BiAmoBigHuii BIMB. KpiM TOro, 3axoauM JAepXKaBHOIO Harlisy MaroTh
BUIIEPEDKYBAIBHUAI XapakTep 1 MaroTh MEPIIOYEPIroBe 3aBIAHHS IOMEPEAUTH
MOXKEXKI e 10 IX BUHUKHEHHS.

[lpore 3axomu [ep>kaBHOIO HArLy MalOTh JedKi OOMEXeHHs.
Hamnpukian, BOHU OUIBIIOI MIpOIO MOKIIAAIOTHCS HA JOTPUMAHHS CYO’€KTaMH
rOCIIOAAPIOBaHH BUMOI HOPMATUBHHUX aKTIB 3 IIMTaHb HOXKEKHOI OE3MeKH.

AyIuT 3 OLIHKU MPOTUIIOKEKHOrO CTaHy — aHaji3 CTaHy MisUIbHOCTI
Ccy0’€KTa TOCHONApIOBaHHSA, LIO IPOBOXUTHCA 3a HOro 3asBOI0 OPraHoM
JepXKaBHOTO  Hammy  (KOHTpoimro) abo  MiANPHEMCTBOM,  YCTAHOBOIO,
OpraHizaili€lo, y TOMY 4YHCIl 00’€IHAHHAM CYO’€KTIB TOCIIONApIOBAHHA Y
BIMOBIMHIM cdepi TocrnoAapchkoi [isSUILHOCTI, YHNOBHOBRXEHHMMH OPraHOM
JIEPIKAaBHOTO HArsiAy (KOHTPOIIO) Ha MPOBEJCHHS ayIuTy y BiAMOBiAHIN cepi
JepXKaBHOTO HArsiAy (KOHTPOIO), 3 METOI BHSBJIICHHS, MOIEPEKEHHSI Ta
YCYHEHHSI IOpYIIEHb BUMOT 3aKOHOZABCTBA 0€3 3aCTOCYBAaHHS CaHKIIIMH.

OpHi€ro 3 mepeBar ayIUTOPCHKUX 3aXOMIB € T€, IO BOHU TPOBOISATHCS
kBamiQikoBanuMu (paxiBusMu 3 moxexHol Oe3neku. KpiMm Toro, ayauropcbki
3aX0OM MOXYTh 3a0€3MEUUTH HE3aJNSKHY OIHKY CHCTeM 1 TpOmHexyp
TIPOTHUITOKEKHOI OE3IEKH, [0 MOKE JOMOMOTTH BHSBUTH ITOTEHITIHI HETOMIKH.

OpmHaK ayauTOpPCHKI 3aXOMU MOXYTh OYTH HOpOTHUMH, 1 HE BCi Cy0’ €KTH
TOCIIOAAPIOBaHH MOXKYTh MaTH PECYPCH VISl IPOBEICHHS PETYISPHUX ay/IUTiB.

[opiBHANBEHY XapaKTEPUCTHKY OCHOBHHX TIOBHOBAXKEHb Yy cdepi
MMOXKEXKHOI Oe3leKd MK OpraHaMy Jep)KaBHOTO HATISNy Ta Cy0’e€KTaMu
TOCIIOAAPIOBAHHS, 10 HAJAFOTh MOCIYTH 13 ayJUTy 3 OLIHKH HPOTHUIIOKEKHOTO
CTaHy HaBEAEHO y Tabm. 1.
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Taoaunsa 1

HOpiBHHJ'IBHa XapaKTCPUCTUKA OCHOBHUX IMOBHOBAXXCHb Opl"aHiB JACPIKABHOI'O

HarIsy Ta cy0’€KTIB roCIolaploBaHHSI-ayIUTOPIB

IloBHOBa’keHHs OPraHiB IloBHOBakeHHS cy0’€KTiB
JIepKABHOT0 HALJIAAY (KOHTPOJIIO) TrOCIOIAPIOBAHHS, 10 HAIAKTH BianosianicTs
y cepi mozxe:kHOI Ta TEXHOT€HHOT MOCIYTH MPOTHIOKEKHOTO NOBHOBaKeHb
0e3nexkun TIPH3HAYEHHS
Harmsim  Ta  KOHTpPONIL  IOAO
BUSIBJICHHS Ta 3ano0iraHHs Aynm" [HONO  BUABJICHHA 12 +
3an06iraHHs MOPYLICHHIM
MOPYIIEHHIM
Harnsim  momo  BusIBIGHHS Ta | AyAUT  INOAO  BHUSIBIGHHS  Ta
3an00iraHHs MOPYIICHHAM 00 €KTiB | 3amo0iraHHs MOPYLIGHHSM 00’ €KTIiB +
Oy/1iBHHUIITBA OyliBHHIITBA
3nilfiCHEeHHS CYNPOBOAY BHKOHAHHS
pobiT i3 po3pobku  po3aimiB
HPOTHUIIOKEKHOTO 3aXHCTY -
MPOEKTHOI JOKyMeHTauil Ha
Oy IiBHULITBO
VYyacth y  eKCHEepTHIH  owiHui
MPOEKTHOI JOKyMeHTalil Ha
BifMoBiAHICTE BUMOram B
HOPMAaTUBHMX aKTiB
Po3pobka Ta y3rojpkenns | Hapanus MPOIO3HUILIH 110 4
HOPMAaTHUBHUX aKTiB HOPMaTUBHUX aKTiB
KonTponpe 3a nisuibHicTIO CyO’eKTiB | 3ailiCHEHHS cynpoBojy  poOir 4
rOCIOJIaPIOBAHHs — JIilleH3iaTiB IPOTHUIIOKEKHOI0 NPU3HAYCHHS
KoHTposnb gKOCTi BUKOHaHUX pPOOIT
TIPOTUIIOKEKHOT O IPU3HAYEHHS )
JlochikeHHsT  TOXKEX,  PO3riig
3BEpPHEHb 3a  (aKTaMH  IMOXKEK, -
JoctikeHHs (BakTiB 3arudeni
CkJ1aanHs MaTepialiiB nepeBipok Cki1alaHHs eKCIePTHUX 3BiTIB +
Ilopymenns KJIONIOTaHb, jii(y
MIPU3YIHMHKH JisUIbHOCTI 00’ €KTIB ]
Jlo3BinbHi (yHKILIT Ta peecTpamis ’HOH(.)MOFa yoo odopwreri +
JO3BITBHHX JJOKYMEHTIB
AJIMiHICTpaTHBHA IIPaKTHKA -
Po3pobka 3axomiB i3 NpOBENEHHS
KoHTpomp 3a IUIAHOBHMH 3aXOJaMH
eBaKyloBaHs €BAaKyIOBaHHS THMYacoBoro abo +
TIOBHOT'O
HagaHHS JOIOMOTH OpraHaM BIaJu KoncynbTanis opratiB BIaau +
KoncynpratuBHa nomomora | KoncympraTuBHa J0ToMora 4
cy0’eKkTaM pi3HUX (GopM BIACHOCTI cy0’ekTaMm pisHUX (OpPM BIACHOCTI
KoHTpomp moxexoHeOe3MevHoro Ta
BHOYXOHEOE3MeyHOro BUPOOHUIITBA )

Orxe, BpaxOBYIOUHM 3a3Hau€HE y IOPIBHIBHIM TaOmuIl MOXXeMo

3pOOHTH BUCHOBOK, III0 /TSI 320€3ME€UeHHS Ta MiATPUMAaHHS ONTHMAaIBHOTO CTaHy
MOXKEXKHOI Oe3mekn 00 €KTy HEeOoOXiTHE MOETHAHHS 3aXONIB SK JEP’KaBHOIO
HaIIAAy Tak 1 HE3aJIKHOTO aymuTy. 3aXO[u JIep>KaBHOTO HAINAy HalaloTh



210 XVIII Miscnapoona nakogo-npakmuuna Kongepenyis
MONOOUX 8UEHUX, KYPCAHMIE ma cmyoeHmie

HEOOXiTHY HOpMATHBHY 0a3y Ta 3a0e3MeuyloTh KOHTPONb 3a JIOTPUMAHHSIM
MPaBWI TIOKEKHOI OC3MEKH, TOAI SK 3aXOAH AyAUTy MOXYTh 3a0e3TEeUUTH
HE3aJIC)KHY OIIHKY CHCTEM 1 TIPOIICAYp IMOKEKHOI OC3MEeKH, HalaBaTH JIOTIOMOTY
1 HE3aJIKHUHN CYINPOBiJ] BUKOHAHHS BHUMOT HOPMATHBHUX aKTiB 3 TMOXKEKHOI
Oesmexu. KoMOiHYrOUM IIi 3aXO0MH, € YiTKa BIPOTiTHICTH BHKIIOYHTH MOTCHINIHHI
PHU3UKHU Ta BXHUTHU BiJIIOBITHUX 3aXOiB JIJIS 3aIT00ITaHHS BUHUKHEHHIO ITOXKEK.

JlitepaTypa
1. Kozekc UBIIBHOTO 3aXUCTy YKpaiHu.
2.3akon Ykpaiam Big 05.04.2007 Ne 877-V "IIpo ocHOBHI 3acamu
JICPKaBHOTO HATIAAY(KOHTPOIIO) ¥ chepi rocroaapchKoi MisIbHOCTI".
3. ACTY 9115:2021 BuyrpimHiii ayauT 3 OLIHKH MPOTHIIOXKEKHOTO
CTaHy.

References
1. Codex of Civil Protection of Ukraine.
2. Law of Ukraine dated 04.05.07 N 877-V "On the basic principles of
state supervision (control) in the sphere of economic activity".
3. DSTU 9115:2021 Internal audit on the assessment of the fire
prevention condition.
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MOPIBHSIJIBHUM AHAJII3 HAJIMHOCTI ® YHKIIIOHYBAHHSA
CUCTEMMU BOJAHOI'O NOKEKOI'ACIHHA 3 ABTOHOMHUM
PE3EPBHUM KUBJIEHHAM

Pycnan Jlazapax
O.B. ll1anoBaJjioB, KaHANWAAT TEXHIYHUX HAYK
JIbBiBCHKUI Aep:kaBHMI YHIBepcHTeT 0e3MeKH KUTTEAIATBHOCTI

VY Te3ax pO3MITHYTO NHTAaHHS BIUIMBY PE3EPBHOIO JDKEpeNa eIeKTpOoeHepril
MoOyIOBAaHOTO Ha aKyMYJSTOPHUX Oarapesx Ta aBTOHOMHHMX IHBEPTOpPAax HANpYrH 3
BHUKOPUCTAHHSIM YaCTOTHHX PETYJSATOPIB Ha HaIHHICTH (DYHKIIOHYBaHHS aBTOMAaTHIHHUX
CHCTEM BOJISTHOTO TTOXKEKOTaCiHHSL.

Ktr04o0Bi cJ10Ba: eleKTpOKUBICHHS, HalIHHICTb, CHCTEMA BOISHOTO HOKEKOT aCIHHSL.

COMPARATIVE ANALYSIS OF THE FUNCTIONAL RELIABILITY
OF A WATER-BASED EXTINGUISHING SYSTEM WITH AN
AUTONOMOUS RESERVE POWER SUPPLY

Ruslan Lazarak
0.V. Shapovalov, Candidate of Technical Sciences
Lviv State University of Life Safety

Theses consider the impact of a backup source of electricity built on storage
batteries and autonomous voltage inverters using frequency regulators on the reliability of
the functioning of automatic water fire extinguishing systems.

Keywords: power supply, reliability, water fire extinguishing system.

B aBrOMaTHYHHX CHCTEMaX BOISHOI'O IMOXKEKOTACIHHSA, SIKI BIIHOCSTHCS
JI0 €NEeKTPOMEXaHIYHUX CHUCTEM, A0 iX OCHOBHHX €JIEMEHTIB MO)KHA BiTHECTH
€IIEKTPOMEPEKY KUBJICHHS 1 BUKOHABYI MEXaHI3MH SIKi TIEPEBa’KHO PHUBOISATHCS
B [Ii10 aCHHXPOHHUMU ABUTYHAMH (A/J]) 3 KOPOTKO3aMKHEHUM POTOPOM..

3 METOI 3MEHILIEHHS Yacy IPOCTOI0 CHCTEM MPOTHIIOKEKHOTO 3aXHUCTY,
NPOIOHYEMO  CXEMY  DEe3epBYBaHHS  JKUBIICHHI  CJICKTPOCIO)KHBAYiB
aBTOMATUYHHUX CHCTEM BOASHOTO MOXEXKOTACiHHS, SKa Iependavae JIOTivHe
napajesbHe BKIFOUSHHS aIbTEPHATHBHOTO JPKeperta eIeKTPUYIHOI SHEepTii B CKiIaj
SIKOI BXONATh aKyMYJATOpHI ©Oarapei, iHBEPTOpM HANPYTH, IIiABHITYIOTL
TpaHc(OPMaTOPH Ta YACTOTHUH PETYISATOP.

EdexTuBHICTE KOMOIHOBAaHOTO CIOCcO0y pPE3epBYBAHHS MiATBEPIKYE
MBUINEHHS TapaMeTpy MMOBipHOCTI ©e3BiIMOBHOI pOOOTH CHCTEMH 3
ABTOHOMHHM JPKEPEIOM Bij aKyMYJIATOPHUX OaTapei Ha BiMiHY Bi/l CHCTEM SIKi
BHUKOPHCTOBYIOTH TiJIbKH T'€HEPYIOUl YCTaHOBKH.
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Terepyioua
yemaroexa

Mepexa

AsToHOMHI
wybynsTopH isepTopH YacroTHuit
Gatapei wanpyru perynaTop

Pucynok 1 — Jloriuna cxemMa akTHBHOTO Pe3epBYBaHHS €IEKTPOKUBIICHHS:
a — 3 TEHEPYIOYOI0 YCTaHOBKOIO 3 IBUTYHOM BHYTPIIIIHROTO 3TOpaHHS;
0 — 3 IPOTIOHOBAaHUM aBTOHOMHHM JIKEPEIIOM €JIeKTPOeHepril

[HTEHCHBHOCTI BiIMOB JIJISl €JIEMEHTIB CHCTEMH aKTHBHOTO Pe3ePBYBaHHS
(puc. 1), Bu3Ha4aeTHCA BiAMOBiaHO 10 [1, 2].

HmoBipHicTH 06€3BiIMOBHOI POOOTH OMUCYETHCS BUpa3oM [1]

P(t) — e—lwt _ AOC At (e(lm,ﬁi,, 7lp)z _1)

At i A O

J1J1st IOpiBHSIHHS HAIMHOCTI IEKIIbKOX 00’€KTIB B OJIUH 1 TOW caMuil yac
BHUKOPHCTOBYIOTh Koe(illieHT 3011blIeHHS HMOBIpHOCTI 0€3BiIMOBHOI poOOTH,
a00 BiJIOBITHO KOe(iLliEHT 3MEHIIIEHHSI HMOBIPHOCTI BiJJMOB.

s = P (t;)
PR
S 2_&_0.62843_1,5 3-P2_07160040__
p TPq 062843 TPy 06284306

Ha pucynky 2 300paxeHO 3aJ€XHOCTI MMOBipHOCTEH Oe3BiAMOBHOI
pOOOTH ENEeKTPOCIIOKUBAYIB CHUCTEM MPOTHIIOKEKHOTO 3aXHCTy 3 DPIi3HIMH
CIIoco0aMy pe3epBYBaHHS eJIEKTPOXKHBICHHS.
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Pucynok 2 — 3anexHicTb iIMOBipHOCTI 06€3BiIMOBHOI pOOOTH CHCTEM €NIEKTPOKHBIICHHS:
P1- ocroBHOT (Poc), P2- pezepBoBaHOi cuCTEMH 3 FeHEPATOPHOIO YCTaHOBKOIO,
P3 - pe3epBOBaHOi CHCTEMH 3 YACTOTHOKEPOBAHHM JKEPEJIOM €JIEKTPOEHEPTii

BukopucranHs CHEPrOHEe3aJICIKHOTO, ABTOHOMHOI'O pKepena
eJIeKTpOoeHeprii modyAoBaHoro Ha 0a3i aKyMyJIsTOPHUX OaTaped, aBTOHOMHHX
IHBEpTOpIB HANPYrW Ta YAaCTOTHUX PErYISATOPIB IiJBUIYIOTh HAJIMHICTh
(YHKI[IOHYBaHHS] aBTOMAaTHYHUX CHCTEM BOJASIHOT'O TIOXKEKOTaCiHHSL.
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1. bognap F.I?'I., O.B.lllanoBanoB Beibop Bupa u 00OCHOBaHHE
[apaMeTpoB UCTOYHUKA MUTaHUS CUCTEMbI IIPOTUBOIIOKAPHON 3aIIUTHI 00BEKTOB
TypuCTHYECKOW OTpsiciu. - Bezpieczenistwo 1 Technika Pozarnicza.
Wydawnictwo Centrum Naukowo-Badawczego Ochrony Przeciwpozarowej Vol.
33 Issue 1, 2014.

2. EnextponpuBiny Hacoca migBumryBada TuCKy Bomu Ilat. 105287
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YK 614.8
IMPUYNHU BUHUKHEHHS ITOKEX TA 3AXO0O/IM I1OJIO0 iX
3AIIOBII'AHHA
Anvona I'punvosa
Anopiit Beceoa

C.A. BoBk, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

3a pe3ynpTaTaMu MOPiBHSUIBHOTO aHAJI3y CTaHy 3 MOKeXKaMH Ta iX HaCIIiAKaMH 3a
12 micsmiB 2022 poky 3 aHanoriyanM nepiogom 2021 poky BCTaHOBIEHO 301TBIICHHS
KiJIBKOCT1 MOkeX. 30UThIIeHHs aOCOMFOTHOI KUTBKOCTI TIOXKEXK BiIOYIOCS IO BCIM BHIAM
00’€KTiB, 32 BUHATKOM TPAHCIOPTHHUX 3ac00iB Ta BIIKPUTHX TepuTopid. OCHOBHUMHU
MPUYMHAMH BHHHUKHEHHS TIOXKEX SBISIETBCSA: HeoOepe)KHE IIOBO/DKEHHS 3 BOTHEM;
MOPYIICHHST TPaBWJI IOXKE)XHOI Oe3MeKkH TpH BIAIITYBaHHI Ta eKCIUTyaTarlii
€JIEKTPOYCTAaHOBOK. Pe3ynpTaTh aHamizy NaroTh 3MOTY IONepekaTH B MailOyTHBOMY
BHUHHMKHEHHSI IOXKEXK IIUISIXOM BIIPOBAKSHHS BIIMOBITHUX MPOTHIIOKEKHHUX 3aXO/IIB.

KurouoBi cioBa: aHami3, NMPUYMHM TOXEK, MaTepianbHi 30UTKH, Oe3meka,
KaOebHO-TIPOBITHUKOBA MPOIYKIIisl, KOPOTKE 3aMUKAHHSL.

CAUSES OF FIRES AND MEASURES FOR THEIR PREVENTION

Alona Hrynova
Andrii Beseda
S.Ya. Vovk, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

According to the results of the comparative analysis of the situation with fires and
their consequences for 12 months of 2022 with the same period of 2021 was established an
increase in the number of fires. An increase in the absolute number of fires was on all kinds
of objects, except the vehicle and open spaces. The main causes of the occurrence of fires
are careless handling of fire; violation of fire safety rules during the installation and
operation of electrical machines. The results of the analysis allow us to warn in the future
about possible occurrences of fires by implementing appropriate fire prevention measures.

Keywords: analysis, causes of fires, material damage, safety, cable and wire
products, short circuit.

IToxkexi 3aBmalOTh YMMaIWX MaTepialbHUX 30WTKIB Jiep)KaBi Ta
rpoMajsTHaM, a TaKOX CTBOPIOIOTH 3arpo3y JKUTTIO JIIOJCH. 3arajbHa KiJIbKiCTh
MOXKEX Ha HaIM{ IDIaHeTi Jocsariia 5,5 MIIH Ha pIK — KOXKHI 5 CeKyHJI JeCh
crajaxye moxexa. ToMy He AMBHO, IO CHOTOIHI MOXKEXKI BCE YaCTillle CTAlOTh
POOIEMOI0 HOMEP OIHH.
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VY 2022 poui monHa B YKpaiHi B cepelHbOMY BHUHUKAIO 226 TOXKEX,
MaTepiajbHi BTpaTH BiJ AKuX ckiagamu 235 miH 191 tuc. rpuBeHs.

KokHOro mHS BHACHIZOK TOXKEK THHYIO 4 JIOMUHA 1 4 IIFOJMHA
OTPUMYBAJIN TPABMH, BOTHEM 3HHUIIYBAIOCS 200 MOIIKOKyBanocs 95 OyniBens
(copyn) i 18 omunwMIs TexHikH [1].

[Ilo6 ycmimmHo 3amobiraTH MoXKeXaMm, HEeOOXiOHO 3HATH MNPUYMHH iX
BUHUKHEHHs. HaiiOibie moxex BinOyBa€eThCs dyepe3 Hea0alicTh, HEMpaBUIbHE
MTOBOJKEHHS 3 BOTHEHEOC3MCYHUMY PECUOBUHAMH.

l'onoBHMMM NIpUUKMHAMY BUHUKHEHHS Toxkex [1,2] e:

—Heo0epexHe MTOBO/IKEHHSI 3 BOTHEM (IaJIiHHS Yy JIKKY 200 1HIINX MicCIIsX
Ta iH.);

—TMOPYIICHHS TpPaBWI TIOKEKHOI OC3MEKH TIpU  BJIANITYBaHHI Ta
eKCILTyaTallii elIeKTPOYyCTaHOBOK il MOOYTOBHX €JIEKTPONPHIIaIiB;

— IUTSY1 MYCTOII 3 BOTHEM;

—TOpYLICHHS] TpaBWJI IIOXKEXKHOI Oe3NeKW TMpHU BIAINTYBaHHI Ta
eKCILTyaTarii

neyeid, TEMIoreHepyUnX arperariB Ta yCTaHOBOK;

— mignany;

— po3majroBaHHs 0araTh i CHaaIOBaHHsI CMITTS MOOJIU3Y OY/IiBElb;

— HeCHpaBHICTh BUPOOHUYOro 00JIaIHAHHS, TOPYIIECHHSI TEXHOJIOTTYHOTO

npolecy BUpOOHHIITBA;

— BHOYXHU BHACIIIOK OOCTPIIiB.

HeobepexHe MOBOMKEHHS 3 BOTHEM € HAMIOMIMPEHIIION IPUYHMHOIO
BUHHMKHEHHS NOXeX. Hepigko HeoOepekHICTh IEPEXOAWTh Yy HEAOAIiCTh.
Henbamo xuHyTHIA CIpHHK, Y TO BAOMA, Yd TO B capai, Ha JTOKii abo OaikoHi,
Ha TOpHILI Y4 B KOMODI, y jJici a0 Ha TOpdOBHILl — yce L€ MOXKe 00EPHYTHCS
BENUKUM JIUXoM. HefapMa kaxyTh, 110 3 OJTHOTO JiepeBa MOXKHA 3pOOUTH MUTbIOH
CIpHUKIB, a OJHAM CiIpHHKOM MOYKHA 3HHIIIUTH MIJTBHOH JIePeB.

HeoOepesxHe MOBOMKEHHS JiTel 3 BOTHEM HE JIMINE MPH3BOAUTH [0
MOXKEIK, alle W HepiaKko Mae Tpariydi Haciigkyu. CTaTHCTHKA CBIAYUTH IIPO TE, 110
3a3Buyaii Big 15 mo 20% Bifg 3araiabHOI KIJIBKOCTI MOXKEXK BiIOYBAa€ThCS B HAIIIM
Kpaini came 3 i€l npuunHdA. Halinommpediin B IIKOJNSPIB Irpy IOB'A3aHi 3
po3malfoBaHHAM OaraTh, ix HeOe3meka moisrae B TOMY, IO [ITH YacTo
CaMOBIJILHO PO3MATIOIOTL 0aratTs Mmooau3y OyIUHKIB, XJIIOHMX MAaCHBIB 1 B JIiCi.
He 3Haroun mpaBuiI MOXKEXKHOI OE3IEKH, BOHH 3a0yBarOTh 3aracuTH OaratTs, a
ICKpH, pO3AMYXYBaHi BITPOM, MOXXYTh PO3JICTITHCS Ha BEIIMKY BiACTaHb Ta
CIOPUYUHUTH MOXKEeKY. HacTo, HACHIAyIOYH JTOPOCIHX, AITH TIOYMHAIOTh KYPHUTH,
BHOWPAIOYH JIJIS ITLOTO TaKi MICIl, e MOXHA HaIIHHO CXOBATHCS Bijl JOPOCIIHX.
He 3agyMyrounch KHIAIOTh HEMOTANICHY LMUTApKy aOWKyAW, HE AYMAarodH, II0
gepes Ie MOXKE TI0YaTHCS TTOKEKa.

AHami3 TIOXKEX, IO CTaNMCA Yepe3 IMOPYIICHHS MpaBII KOPUCTYBAHHS
SIIEKTPOIIPIIIATaMHy, TTOKA3ye, M0 BOHU BiOYBAIOTHCS MEPEBAXKHO 3 IBOX IIPUIHH:



216 XVIII Miscnapoona nakogo-npakmuuna Kongepenyis
MONOOUX 8UEHUX, KYPCAHMIE ma cmyoeHmie

yepe3 MOPYLICHHS IPaBUJI KOPUCTYBAHHS €IEKTPONPHIaJaMy Ta HEIIaBUIIbHHUMA
MOHTAX 1 €KCIUTyaTallisl KabeaIbHO-TIIPOBITHUKOBIN MPoayKIii [1,2].

Hanpuknan, BkiItodeHa 0e3 HamIsAay enekTporuinTka. Cripaib MpH EOMY
HarpiBaeThbcs 10 Temneparypu 600-700 °C, a mincraBka mutkd — 10 250-300 °C.
YHacHiIoK Jii Takol TeMIIepaTypH CTLI, CTUISIb a00 IMiTIOra MOXKYTh 3arOPITHCA.
ITomkomkena  KabeIbHO-TIPOBIMHUKOBA  MPOAYKIIsA  ab0  HempaBWIIbHA
EKCIIIyaTallis il HepiJKO IPU3BOIATE JI0 IMOXKeX. L€ MOSICHIOETECS THM, IO IIiJT Yac
[IPOXOKEHHS. CTPYMY II0 APOTax KaOeIbLHO-IIPOBIIHUKOBIN HPOAYKIIT 3aBKIH
BHIIUISETECSA TEIUIO. AJle 3a 3BUYANHHMX YMOB BOHO PO3CIIOETECS B HABKOJIUIIHE
CEPENOBUIIE IIBHU/IIC, Hi)K YCTUra€ HarpiTMcs MpoBigHMK. IS KOKHOIO
EJICKTPUYHOTO HaBaHTa)KCHHS Bi/IMTOBiIHO miaOupaeThes KabembHO-
MPOBIIHUKOBHI BUPIO BiAMOBIAHOrO mepepidy. SKINO mepepi3 ApoTy KaOelabHO-
MPOBIIHUKOBOTO BHUPOOYy MEHINMH 3a TOTpiOHE 13 pO3paxyHKaMH, TO
BUIUIATUMETLCS BEJIMKA KITBKICTh TEIUIA, SIKE HE BCTHraTHMME PO3CIIOBATHCH, i
MPOBIIHUK HArpiBaTUMEThCA. Lle MOXKe CTaTHCs, SKINO, HANpPUKIAA, B OIHY
pPO3ETKYy BKIIOUUTH KUTbKAa TOTYKHHX TPHIaAiB OXHOYAcHO. BuHHKae
MepEBaHTAKECHHS, APOTH HArpiBalOThCs, a 130JIsI1Iis MOXe 3aropitucs [3].

I11e omHi€r0 3 MPUYUH MMOYKEXK, IO [TOB’ I3aHA 13 KaOETbHO-ITPOBITHUKOBOIO
NPOAYKIE€IO, € KOPOTKI 3aMHKAaHHS, BOHM TPAIUISIOTHCS TOMI, KOJM JBa
MPOBIAHUKY O€3 130111 3'€IHYIOTHECSA MK COOOI0 IPOTH MUTTEBO HATPIBAIOTHCS
JI0 TEMIIEPATYPH, 1[0 METAJIEBI APOTH IIABISATHCS, CIOCTEPIra€ThCs IHTCHCUBHE
BUIIJICHHS 1CKOP 1 BEJIMKOI KIJIBKOCTI TEIIa, 10 MOXKE CSATaTH B MICII IyrH 0
4000 °C. k1o B MicIi KOPOTKOTO 3aMHKAaHHS BUSBIIAIOTHCS TOPIOUi MaTepiad it
KOHCTPYKIIii, BOHM 3aropsotbcs. CHIIbHE HarpiBaHHS APOTIB BiZOyBa€ThCA
TaKOX y MICIIX OCIaOIeHHs KOHTAKTIB 3'€QHAHHS OPOTIB MiX CO000, IO
Ha3MBa€ThCA (HEepexigHUM omopoM). HemmiabHH KOHTAaKT MOXKE TaKOX
CIIPUYUHUTH ICKpiHHA. Y TaKMX BHIIAJKaX, 3a3BMYail YTBOPIOIOTHCS EIEKTPUUHI
JIYTH, [0 TPHU3BOAUTH [0 CHIBHOTO pPO3IrpiBy KOHTAKTHHX IOBEPXOHb 1
3aropsHHSA 1301111 KaOeThHO-TIPOBITHIKOBOI MPOIYKIIii.

Takoxx TOXEXHY HeOE3NeKy CTAaHOBIATH OCBITIIIOBAJIbHI  JIAMITH
pO3KapIOBaHHs, OCKUILKH BIIOYBA€THCS CHIBHE HArpiBaHHSI IMOBEPXHI CKIISIHOI
KoJ0u, TeMmIeparypa skoi Mmoxke pocsrath 550 °C. SIKImo elneKTpHYHHI
CBITUJILHUK O0CpHYTH O0aBOBHSHOK TKAHWHOI YBIMKHYTH B MEPEXKY HAIIPYTOIO
220 B, to uepe3 10 -15 XB Ha MOBEpXHi JaMIIM TOTYXHICTIO 75 BT Temmnepatypa
migHiMaeTsess 10 250'°C, a depe3 15 xB BoHa mocsrHe 400 °C i GaBoBHSHA
TKaHWHA 3aropurbcsa. ToMmMy OOrOpTaHHS EIEKTPUYHHX JaMIl [AIepoM YH
TKaHWHOIO a00 BUTOTOBJICHHS 3 HUX CaMOPOOHUX a0aKypiB, 1110 CITOTYJatOThCS 3
KOO0 JIaMIM, MOXKE TPHU3BECTH A0 ToXexi. KpiM Buime HaBemxeHOro
BUHHUKHEHHS TIOXKEX BiJl JJAMI PO3KAPIOBAHHS MOXKE OYTH 3yMOBJICHE:

— MOPYLIEHHSAM IpaBMiI €KCIDIyaTalii JaMIl pO3:KapIOBaHHS, HAIIPHKIA,
BUKOPHCTAHHSIM X Y OXKEKOHEOE3MEUHHUX MPUMIIIEHHIX 0e3 3aXUCHUX CKIISTHUX
KOBIIaKiB;
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— HESKICHMM €HEProrocTayaHHsaM (pi3KMMH KOJHMBAaHHSAMH HAIpyrd B
CIICKTPUIHIA Mepexi, 0 MOXE CIPUYUHUTH BHUHUKHCHHS Iy a00 BHOYX
KOJIOH).

IToxkexi, sKi BiZOYBalOTBCA B PE3YNbTaTi HE3aJOBIIBHOTO CTaHY
EIIEKTPUYHMX IIPUCTPOIB 1 MOPYIIEHHS [IPaBHJI IXHHOIO MOHTAKY i eKCILTyaTamii
CTaHOBIIATH OiibIne 25% BCiX BUMAAKIB, MIPUUOMY ONHM3bK0 45% BHHHUKAE uepe3
KOpPOTKi 3aMHKaHHsS, 35% — Bill eleKTpoHarpiBabHUX NpwianiB, 13% — Bix
TIepEeBAHTAXKEHHSI EJIEKTPOHATPIBHUKIB 1 Mepexk, 5% — BiJ OUIBIIMX MEPeXiITHUX
OITOpIB.

[IpoBiBIIM aHami3 MOXKEK Ta IX HACHIIKIB MMOKa3aB, IO HaWYacTiIIe y
BUHHMKHEHHI TOKE)KI BUHYBATI caMi MOTEPIIi, ajpke I BUHUKHEHHS TOXKEKI
JIOCTaTHLO JIBi TOJIOBHI YMOBHM — JDKEpeno W roprounii matepian. Jlxepeaom
BOTHIO y JKHTJIOBOMY CEKTOPI MOXke OyTH HeoOepe)kHe TMOBOHKEHHS 3 BOTHEM,
iCKpa BHACIIIIOK MOPYIIEHHS MPaBUJI MOKEKHOT Oe3MeKH i yac o0IaaHaHHA Ta
eKcIuTyaTallii  €JEKTPOYCTAaTKYBaHHA ¥  IMOOYTOBHX  €JIEKTPOIPHIIALIIB,
HEeoOepeXXHICTh MiJl Yac KypiHHS, AUTSYI MYCTOII 3 BOTHEM, TIOPYLIEHHS TPaBUII
eKCILTyaTallii ra30BUX MpHIaIiB.

Just  3amobiraHHs TMOXKEXK B OKUTIOBHX OyIMHKAX  HEOOXIITHO
JOTPUMYBATUCS TAKMX OCHOBHHX BHMMOT IIOXKE)KHOI OC3IEKH: YTPHMYBATH B
CIIPABHOMY CTaHi €IEKTPOMEPEKY, CIEKTPUUHI MPHUIAIH, IPUIaad ONalIeHHs 1
JOTPUMYBATHCSA 3aXOMiB OE3MEKH MpH iX eKCIUTyaTallil; BUKOHYBATH 3aXO0IH
Oe3meKkd TpH KOPHCTYBaHHI IMYHAMH, Ta30BUMH TpHIaJaMH, IpeIMeTaMu
moOyTOBOI XiMil Ta MPOBEAEHHSI PEMOHTY B KBapTHPaX i3 3aCTOCYBAHHAM JIaKiB,
(dap06; moTpuMyBaTHCI B 0araTomOBEPXOBHMX OVMIBISIX  YCTaHOBJIEHOTO
MIPOTUITOKEKHOI0 peXUMY (He 3a0MBaTH eBaKyalliiiHi BUXOQU Ha OaJKoHAX Ta
JIOJDKISIX, YTPUMYBATH B CIIPABHOMY CTaHI 00JaHAHHS, K€ BXOIUTh Y CHCTEMY
MPOTHAMMHOIO 3aXUCTy OYIMHKY); HE 3axapalllyBaTH CXOIOBI KIITHHH, XOJIH,
KOPHJIOPH 3arajbHOr0 KOPUCTYBAHHS Ta MiJXOM 0 3aCO0IB MOXKEKOTaCiHHSI.

Jns 3amobiraHHs BWHMKHEHHS IIOKEXK BHACIIJOK IICPCBAHTAXKCHHS
KaOeIIbHO-TIPOBIAHMKOBOI MPOAYKIIT i KOPOTKOr0 3aMUKAHHS, 110 3aiiMae apyre
MicCIle i3 MPUYMH MOXKEXK B KHTIOBOMY CEKTOPlI MHOTPIOHO BHUKOPHCTOBYBATH
SIKICHY KaOEJIbHO-IIPOBIIHUKOBY HPOAYKIIIIO 13 JIPOTOM BIAIOBIIHOIO Iepepizy
BIJIOBIAHO 10 CTPYMOBOI'O HABAHTAKCHHS Ta 3aCTOCOBYBATH Cy4acHI amapaT
3axXUCTy (IUTaBKi 3aNIO01KHUKH), 1[0 MUTTEBO CHPAILOBYIOTH Y Pa3i IiIBUIIICHHS
Halpyru CTpyMy BHIIE Bij gomyctumoro. Ciijl 3ayBaXKUTH, IO 3aXOIU
MIPOTUTIOKEKHOI TPOQITAKTUKA € Ha TMOPSIOK JEIICBIIAMH, HiXK 3aco0u
TTOXKEKOTACIHHSA Ta HACTIAKK TIOKEXK, Pa3oM B3ATi. Y 3B'SA3Ky 3 UM, CIif
0cO0JIMBY YyBary 3BepTaTd Ha BIOCKOHAJICHHS Ta PO3BUTOK CHCTEMH
Mpo(diTaKTUKH  €IEKTPOYCTAHOBOK 3 METOI0 3armoliraHHs ToXKekaMm, Hix
BUTpAYaTH PECYpPCU Ha 3aCO0M Ta PO3POOKY TEXHOIOT1H raCiHHS MOXKEK B [IUX Ke
€NIEKTPOYCTAHOBKAX.
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NPUTYUHU BUHUKHEHHS, HACJIIAKU TA TIPO®LJIAKTUKA
ABAPIMHUX PEXXUMIB POEOTH EJIEKTPOYCTAHOBOK

Anvona I'punvosa
LII. KpaBensb, kaHIUIaT TEXHIYHUX HAYK, JOIICHT
JIbBiBCBHKHIl JepxaBHMI YHIBepcUTeT Oe3MeKH KUTTEAIATBHOCTI

Bucoxwuii piBeHb enekrpudikamii B CyCHiJIbCTBI CYIIPOBODKYETHCS HACHUECHICTIO
PI3HOMaHITHUM eJleKTpooOIafHaHHAM MOOYyTy Ta BHPOOHMUTB. ToMy B OCTaHHI POKH
KIJIBKICTh TIOXKEX BiJ] €JIEKTPOYCTAaHOBOK 30UTBIIyeThCsl. OCHOBHUMHM TIPHYIMHAMM, SKi
TIPUBOJIATE JI0 TIOKEXKHOI HEOE3NeKH € aBapiiiHi peXXMMH pOOOTH eIIEKTPOYCTaHOBOK, SIKi
CYIIPOBOIKYIOTCSI HAIMIPHUM HarpiBaHHSM €IEMEHTIB €JIeKTPOYCTaHOBOK, BHIIICHHSIM i
PO3CIIOBaHHSM TEIUIa, yTBOPEHHSAM iCKOp 200 Jyr B MIKKOHTAKTHOMY IPOCTOPI.

KurouoBi  ciioBa:  eJeKTpOycTaHOBKM, — aBapiiiHMiA  pexuM  poOoTwy,
TMIepEeBaHTAXXEHHS, IEPEXiJHUH OI1ip, MPOBIIHUK, 130JI1LisI, BUAUICHHS TeIUa.

CAUSES, CONSEQUENCES AND PREVENTION OF EMERGENCY
OPERATION MODES OF ELECTRICAL INSTALLATIONS

Alona Hrynova
I.P. Kravets, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

The high level of electrification in society is accompanied by saturation with
various household and industrial electrical equipment. Therefore, the number of fires from
electrical installations has been increasing in recent years. The main reasons that lead to
fire hazards are the emergency modes of operation of electrical installations, which are
accompanied by excessive heating of elements of electrical installations, the release and
dispersion of heat, the formation of sparks or arcs in the inter-contact space.

Key words: eclectrical installations, emergency mode of operation, overload,
transient resistance, conductor, insulation, heat release.

BukopurcTaHHs eNeKTPOTEXHIYHUX BHUPOOIB, MPHUCTPOIB 1 0ONaTHAHHS
TIOB’s3aHE 3 BEJHKWM PH3MKOM BHHHMKHEHHS MOXexi. /|1 enekTpoycTaHOBOK
XapaKTepHi YOTUPU PEKUMHU POOOTH: HOPMATFHIM, aBapiitHAH, ITicIIaBapiiHui 1
pEMOHTHHH. AJie CIiJl 3a3HAYUTH, IO aBapiiHUN PEXUM € KOPOTKOYACHHM, a
periTa — JOBrOCTPOKOBUMH pexxnuMaMu. Enexkrpuane obnagHaHHs TiA0UpaoTh 3a
mapaMeTpaMH  TPHUBAJIMX PEKHAMIB 1 TEpeBIpAIOTh 3a  IapaMeTpaMu
KOPOTKOYACHUX PEXHMMIB, BHPIMIAILHAM (DAKTOPOM SIKHX € PEXHUM KOPOTKOTO
3aMUKaHHS, TIPH SKOMY CHJIa CTPYMY B €JIEKTPHUYHIN Mepexi pi3ko 3pocTae Ta 3a
KOPOTKHH Yac BUIUINTH BENHKY KUIBKICTh TeIIa B MPOBIJHMKAX, IO 3TOAOM
BUKJIMYE Pi3Ke MiIBUIIEHHS TEMIEPaTypH 1 3aliMaHHsI JIETKO3aHMHUCTOI 130JIA1111,
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YTBOPEHHSI ENEKTPUYHOI JYTH, PO3IUIABICHHSA TPOBITHUKIB 3 TOJAJbIIAM
MAacOBUM BHUKHIOM CIEKTPHYHOI iCKpU B HABKOJHUIIHE CEPEOBHINE, 30aTHOI
3araioBaTH JIETKO3aiMHUCTI MaTepiali i peYOBHHH.

Bimemie  uBepTi  BCiX TNOXKEX ~ BHHHKAE  BHACTIOK  3aifMaHHSA
€JIEKTPOIPOBOJIKM Yepe3 MeperpiB MPOBIIHUKIB TI0 BCii IX JTOBXHHI, ickop abo
3alaioBaHHs EJIEKTPUYHOI Jyr'W Ha eJeMeHTi. [IpHuMHOI0 LBOrO € CTpyMH
KOpPOTKOT'0 3aMuKaHHs. [Ipy KOPOTKOMY 3aMHUKaHHI B €IEKTPOYCTAHOBKAX Pi3KO
3pOCTa€ CTPYM, IO BUKJIMKAE DPi3Ke MiIBUINCHHS TEeMIEpaTypu 1 3aiiMaHHS
TOPIOYOI i30JIALIi1, BAHMKHEHHS eICKTPUYHOI YTH, PO3IUIABICHHS POBIIHHKIB 3
MOMANBIIMM TIOTYKHAM BHKHJOM B HABKOJMIIHE CEPEIOBHIIE EICKTPHIHUX
ICKOp, 3JaTHUX BHKJIMKAaTH 3aiiMaHHs 1 BHOYX TOpIOYMX MaTepialiB Ta
BHOyxoHeOe3NeUHnX pedyoBHH. KpiM TOro, CTpyM KOpPOTKOrO 3aMHKaHHS
HeOe3neuHuit anst xutta moauHu [1]. [IpyunHaMu KOpOTKOro 3aMUKaHHS €
HEMPAaBWILHUA MOHTaX €JIEKTPOOONAaTHAHHSA, 3HOIICHICTh 130JIsMii  BiJ
HepeHanpyru 1 NpsIMUX yAapiB ONMCKaBKW, CTapiHHS 1301, MexaHi4Hi
HOIIKO/PKEHHS, IOTHK JI0 CTPYMOIPOBITHUX TIPEIMETIB, OOPHB IPOBOJIIB B JIIHISNX
eJIieKTporepenay Ta iHm (gakropu.

Kpim pesxuMy KOpOTKOT0 3aMUKaHHSI € 111 1HIII, He MEHII BKJIMBI 3 TOYKH
30py MOXEXHOI Oe3neku, aBapiifHi pexuMH pOOOTH eNeKTpoycTaHoBOK. lle
CTPYMOBI TI€PEBAHTA)XCHHs, YTBOPEHHsI BEIUKHX MEPEXiJHUX ONOpiB Ta
BUXPOBHUX CTPYMIB, BUHOC MOTEHIIay, ICKPIHHS Ta ENEKTPHYHI JIyTH, SKi MOXYTh
CTaTH JpKeperaMu 3amatoBaHHs [2].

[NoxexHa HeOe3MeKka MEPEeBAHTAXKEHHS MOSICHIOETHCS TEIJIOBOIO €0
ctpymy. Ilpm mnpoxomkeHHI dYepe3 TMPOBIAHUKH CTPpyMy, OLIBIIOTO 3a
JOMMYCTUMHH, TeMreparypa i30Jsiiii MiJBUIIYETHCS BUILE AOMYCTHUMOL. SIKIIo
MIPOBITHUKH NEPEBAHTAXKUTHU JBa 1 OLIbIIE pa3iB, TO 130JIALIs HE 3rOPHUTH, alle
LIBHIIE 3HOMIYEThCS 1 TepMiH 11 CIOy)KOM 3HAYHO CKOpOYYEThCS. Tomy
MepeBAHTAXKEHHs MPOBIAHUKIB HeOe3neyne. OCHOBHI MPUYMHM BUHHUKHEHHS
CTPYMOBHX IIE€pEeBAaHTAKEHD — IIe: HEMPABWIBHUI PO3PaxyHOK i BHOIp mepepizy
MIPOBO/IIB 1 KabeliB, MEXaHIYHE MepeBaHTaAKEHHA CJICKTPOIBUTYHIB, OOpUB ONHI€T
3 (a3 JKUBJIEHHS €JIEKTPOABUIYHA, 3HIKCHHS HANpPYTH B €NEKTPOMEPEeKi,
napajejlbHe BMHKaHHS B MEpeXy  HemepenOaueHHX  PO3paxyHKOM
cTpymonpuiiMadiB 0e3 30iMbIIEHHS Tepepi3y MNPOBITHUKIB, MOMAaJaHHI Ha
MPOBIIHUKA CTPYMy BHTOKY 1 ONMCKaBKH, TMIABHINCHHS TEMIEpaTypH
HABKOJIUIITHBOTO cepenoBuima [3].

[NepexinHuii omip BUHUKAE, KOJTH KOHTAKTH 200 IIEMEHTH B €IEKTPHIHIX
KOJIaX, Ki HeCyTh CTPYM, HE MiJKITFOUeH] HaJe)KHIM YMHOM. UMM MEHIIe TuIoma
JNOTUKY KOHTAaKkTiB, THM BHIIe TNepeximauid omip. Po3citoBaHHs Teruia
30impIIyeThC  TaMm, 7€ HepexitHuii omip Benukui. [lokesxoHeOe3meka
MIepEeXiTHUX OIMOPIB MONATAE B MICIIEBOMY HATrpiBaHHI KOHTAKTIB 1 MPHEAHAHNX /10
HUX YaCTWUH NPOBiJAHHUKA. SIKIIO HArPITI KOHTAKTH IOTHKAIOTHCS IO TOPIOYUX
MaTepiaiiB, TO MOXJIHMBE HOro cCrnajxaxyBaHHS, a TPH HAasBHOCTI BHOYXOBHX
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pedoBuH, MoxMBHH BHOYX. [lokexxHa HeOe3lmeka NEpeXiHOrO OIopy
MIOCHITIOETHCSI THM, IO HOTO BA)XKKO BUSIBUTH, OCKUIBKH CTPYM B €IEKTPHUYHOMY
koimi He 30umbmryersest [4]. OCHOBHMMH TpPUYMHAMH BHHUKHEHHS BHCOKHX
MEPEXiTHUX OIOPIB €. MOTaHWH KOHTAKT (TIOTaHWHA 3TUH MPOBOJIB, 3MIIlICHHS
KOHTaKTiB, TMiJrOpPSIHHS Ta OIUIABJICHHS KOHTAKTIB), OKWCIICHHS KOHTAKTiB,
CKJICIOBaHHS TPOBOMIB  DI3HUMH KWIaMH (HalpwKIaJg, MITHUMH Ta
QIIOMIHIEBUMH), BIUIMB KOHTAaKTiB. BOJIOTE€ Ta XIMIYHO aKTHBHE CEpEIOBHIIE,
ocya0JIeHHsT KOHTAKTy Yepe3 BiOparlil mij yac poOOTH TOIIIO.

BuxpoBi CTpyMH T'eHEpYIOThCS y BEIMKHX METAJIEBUX TilaX, KOJIW BOHU
TIPOXO/ISATH Yepe3 CHUIIbHI MarHiTHI MOJIS, 3MYLIYIOYX BEJTHKI MPOBIAHUKA BUIUISTH
tero. Ili  cTpymMu MarTh [BI BIACTHUBOCTI: BOHM KOPHWCHi, OCKUIBKH
BHUKOPHCTOBYIOTHCS B €JIEKTPOHArPiBAJIbHUX 1 EJIEKTPOBUMIPIOBAIEHUX MTPUIIA/Iax;
BOHHM IIKIJUIMBI, OCKUIbKM HAarpiBalOTh MeTalieBi JPOTH Ta IHII YacCTHHH
enexrpornpuiaaiB. [IOBHICTIO yCyHYTH BHXPOBI XBHIII HEMOXIIMBO, ajie BUXPOBI
CTPYMHU MOYKHA 3MEHILIUTH, 3pOOUBIIH CEPIICYHUKH €IEKTPUYHIX MAIIIMH | anapariB
OKpPEMOIO TOHKOIO IIJIACTUHOIO, 130JIbOBAHOKO JIAKOM 1 PO3MIIIEHOK B HAIPSMKY
JIHIT HAMPYKEHOCTI MArHiTHOTO ITOJISI; BUKOPHCTABINU CIICIiaibHi KOMITO3HMTHI
Meranu (10 4% BMICTy) Ul 3HIDKCHHS EJIEKTPUYHOTO OINOpY; BHUKOPHCTABILH
crieliajgbHi CHCTEMH OXOJIO/KEHHs (TIOBITpPSI, MAcIo Ta iH.).

B pesynbraTi BUHOCY MOTEHIIiady BUHHUKAIOTh CTPYMH BHTOKY Ha 3€MJIIO
[0 BHUIIAJKOBUX MUIAXaX: METaJeBl JaxW; TPyOONPOBOAM CHUCTEM OMaJeHHS,
ra3onocTtayaHHs, CHUCTEM BEHTWIALIl; MeTajokoHCTpykuii. Ha mwisxax
MPOXODKEHHSI CTPyMY BHHHKAIOTh MICIL 3 BEIMKUM IIEPEXiIHHM OIOPOM, 3
ICKpIHHSAM, a [ 3a3BHWYail NPU3BOAMUTH IO MOXKEXIi. ICHYIOTh pi3HI NPUYUHU
MOTeHIIHHOro BiaxwieHHs. OCHOBHI 3 HHX: TNOIIKO/DKEHHsS abo crapiHHA
30Js11i1; HENpaBWIIbHE MPOKJIAJAHHS TPOBOAIB MOOIHM3Y TPyOONpPOBOIIB,
MeTajJeBUX KOHCTPYKIH OyxiBenb 1 CHOpyH; BIJACYTHICTh 3a3eMJICHHS
€NEeKTPOOOIIa/IHAHHSL.

JU71st HenoIyIIeHHs! BHHUKHEHHS KOPOTKUX 3aMHKaHb HEOOXiJHO IPOBOIUTH
Taki npoQiIaKTUYHI 3aX0U: NPABUILHO BHOMPATH, MOHTYBATH Ta SKCILTyaTyBaTH
EIIEKTPOMEPEKi Ta eIEKTPOOOIafHAHHS, TOCTIHHO KOHTPOIIOBATH CTaH 1301,
HAJIHHO KpIMUTH CTPYMOBEIydi YACTHHU EJIEKTPOyCTAHOBOK; 3amodiraru
NOMAJAaHHIO CTOPOHHIX TIT B  €IEKTPOYyCTAaHOBKH;, NPOBOAWTH IUIAHOBO-
MpodilakTHIHI PEMOHTH Ta OIIS/AM; BCTAHOBIIOBATH AamapaTd 3axucCTy Ui
IIBUIKOTO BiJ €IHAHHS aBapiifHOTO OOJagHAHHS; BCTAHOBIIOBATH aBTOMATHYHI
PETYIATOpH HANPYTH, PEaKTOPH i T.IL [2].

[[{o6 3amobirTé CTPyMOBHM II€PEBAHTAXKEHHSIM, HEOOXiTHO BIKHMBATH
TaKUX 3aXOJiB: MPABIIBHO PO3PaXOBYBaTH Ta BHUOWpPATH TIepepi3 MPOBOMIB i
Ka0elliB, He OIyCKaTH BKIIOUCHHs HellepeJ0aueHNX CIIO)KUBAYIB B €ICKTPUYHY
MEpEeXy, CBOEYACHO IIPOBOAWTH IUIAHOBO-IIONEPEDKYBAIbHI PEMOHTH, HE
JIOITycKaTH poOdoTy Tpr(a3zHOTO ABUTYHA Ha ABOX (pazax, MpaBHIBHO IiAOMpaTH
eNIEKTPOJIBUT'YHH 3a TIOTY)KHICTIO Ta He JOMYCKATH iX NMEepPEeBaHTAXKCHHS, CTEKUTH
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3a CTaHOM i30iAwil Ta 3a0e3leyyBaTH HOPMAaJbHUM PEKUM il OXOJIOMKEHHS,
BCTAHOBJIIOBATH 3aXHCHI MPHUCTPOI TOLIO.

11006 3HM3UTH PU3MK BUHUKHEHHS TTOXKEX] BiJl ENEKTPHYHUX 1CKOp Ta YT
HEOoOXi/THO: YaCTWHM YCTAHOBOK, IIIO ICKpPSATH 33 yMOBaMH POOOTH, 3aKpHBaTH
KOKyxamMu ab0o KOBINAakaMy; BHHOCHTH  amapaTH, sKi  ICKpsTh, 3
BUOYXOHEOE3NEUHNX TPHUMIIIEHb; IIPaBWJIBHO BHKOHYBATH 3’€JHAHHA 1
OKIHITIOBaHHS MIPOBiIHHKIB; KOHTPOJIIOBATH CTaH IIITOK, KOJEKTOPiB, KOHTAKTIB
BHUMHKAaYiB, pyOMILHUKIB TOIIIO.

Jist ycyHeHHs Ta 3a1100iraHHst epexiIHIM OrlopaM HeoOX1/THO: peTesbHO
3’€¢HYBaTH TPOBOAM Ta Kabenmi (CKpydyBaHHSM, NasHHSAM, 3BaplOBaHHSM,
MIpEeCyBaHHSIM, HAKOHEUHUKaMH). J{J1s BiZIBEZIGHHS TEIJ1a KOHTAKTH TIOBHHHI OyTH
MeBHOI Bard, JPOTH NOBMHHI OyTH 3'€lHaHI OAHOPITHUMH KuiaaMu. Jlis
3'€JIHAaHHS TPOBOAIB HEOOXIHO MPUIASATH MiJIHI, OPOH30BI 1 JIATYHHI KOHTaKTH;
BUKOPUCTOBYBATH CIIEI[iaJibHi HAKOHEYHHMKH a0 3aTHCKadi; BUKOPHUCTOBYBATH
cernapaTopy 3 CaMOOYHMIICHHSIM (32 PaxyHOK CHJI TEpTs) Bill OKCHJIHOI ILTIBKHY;
NEePiOANYHO MEPEBIPATH Ta MiATSATYBATH KPIIUIEHHS TBUHTIB, OOJTIB TOLIO.

3 MeTor0 npodiTakTHKM BUHOCY IOTEHIiany HEOOXiIHO BHKOHATH Taki
3aXO0/M: TEPIOJUYHO BHUMIPIOBATH OMip 130JIAIi1, BJIAINTOBYBATH 3a3EMJICHHS;
MPaBUIILHO TPOKIAJATH JIPOTHU OISl TPYOONPOBOAIB, BCTAHOBIIOBATH 3aXHCHI
MIPUCTPOI.

Omxe, 3 METOIO 3amo0iraHHs BHHUKHEHHIO IIOKEXKI KOXKHA CKIajoBa
eIIEKTPOYCTaHOBOK NOTPe0Ye YBArH 3 TOUKH 30py JOTPUMAHHS IIPABUII OKEKHOT
Oesmeku. [lim wac ekcruTyartarii eneKkTpOoOONaJHAaHHS Ta EIEKTPOMEPEK
HEOOX1THO BUKOHYBATH PsiJi MPOQINaKTHYHUX 3aXOJiB: MPAaBUIBLHO BHOMpATH,
MOHTYBATHU Ta YIPABIATH eJIEKTPOMEPERKAMH Ta eIEKTPOIPUCTPOSIMHU; MOCTIHHO
KOHTpPOJIIOBATH CTaH 1301, HaiifHO 3'€HYBaTH CTPYMOBEIYyYi YaCTUHU
€NIEKTPOYCTAHOBOK; HE JIONYCKaTH MOTPAIULIHHS CTOPOHHIX TUT Yy JiHIi
eNleKTporiepeay Ta eJIeKTPOYCTaHOBKH; NMPOBOIMUTH IUIAHOBO-TIONEPEKYBaIbHI
pOoOOTH Ta OTJISIAN; BCTAHOBUTH 3aXUCHI PUCTPOI TSI IIIBUIKOTO BiJOKPEMIICHHS
aBapiifHOro OOJIaJHAHHS; BCTAHOBUTH aBTOMATHYHI CTaOUIi3aTOpPH HANpPYTH,
peaKTopH.
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IMPOBJIEMATUHKA I'ACIHHA HOXKEX Y I'VCTOHACEJIEHUX
AJIMIHICTPATUBHUX PAMOHAX MICT YKPATHA

€ezenin Kanuywiko
O.C. Kynina, kannunat TeXHiYHAX HayK, JOLEHT
Yepxacbkuii iIHCTUTYT noxke:xHol Oe3nexu iMeHi I'epois YopHoounns
HanionanbHoOro yHiBepcuTeTy HUBIIBHOIO 3aXMCTy YKpaiHH

[IpoGnema rmoxxexoraciHHs y T'yCTOHACEeJIEHUX MiCTaX Ha ChOTOJHIIIHIH JeHb € 9H
HE OJTHI€I0 3 KIIIOYOBHUX MPOOJIeM TaciHHS OXKeXK B YKpaiHi. [Tepemkonamu Juist ycminrHoi
JIKBiJaLii MOXXEXK TAKOro THITy BUCTYNA€e YuMano (akTopiB, cepell AKUX: mpobdiemMaTnuka
€BaKyallil HacelIeHHS, ITOBEPXOBICTb JKUTIOBHX OYIMHKIB, HEMOXJIMBICTH NpOI3Ay 10
MiCIISI TOJKEXKi, 3aXapalleHiCTh JXKepes 30BHIIIHBOIO MPOTHIIOKEKHOTO BOAONOCTAYaHHS
Ta 6araTo iHIINX.

Kuro4oBi c/10Ba: racinHs M0XkeX, HACEICHHs MICT, aAMiHICTPaTHBHI paiioHH.

PROBLEMS OF FIRE EXTINGUISHING IN DENSELY POPULATED
ADMINISTRATIVE REGIONS OF THE CITIES OF UKRAINE

Eugeniy Kalyushko
0.S. Kulitsa, Candidate of Technical Sciences, Associate Professor
Cherkasy Institute of Fire Safety named after Chornobyl Heroes of the
National University of Civil Defence of Ukraine

The problem of firefighting in densely populated cities today is almost one of the
key problems of firefighting in Ukraine. Obstacles to the successful liquidation of a fire of
this type are the most factors, including: the problem of evacuating the population, the
number of floors of residential buildings, the impossibility of driving to the place of the
fire, the availability of sources of external fire-fighting water supply and many others.

Keywords: extinguishing fires, population of cities, administrative districts.

[Noxxexkero Ha3HMBarOTh HEKOHTPOIBOBAHE TOPIHHA 11033 CIIELialbHUM
BOTHUIIEM, IO PO3MOBCIOMKYETHCS B Yaci i MpOCTOpi. 3HHIMYE MaTepialibHi
LIHHOCTI, CTBOPIOE 3arpo3y I JKUTTS JFOJEH, TBAPHH, HETATUBHO BIUIMBAE Ha
HAaBKOJIMIIHE TpHUpogHe cepenoBunie. CHPUYMHIOETBCS B OCHOBHOMY
HEOOCPEXKHUM TIOBOJDKCHHSIM 3 BOTHEM, HOPYIICHHSIM NpaBWI 1 HOPM
eKCIUTyaTallil eNeKTPUYHHX TPWIaaiB Ta BHPOOHWYOTO YCTATKyBaHHS,
caMo3aiiMaHHSAM MaTepiaiiB (PE4OoBHH), KIIMAaTHYHAMH YHHHUKaMH. Taxkum
YMHOM, TOXeXa — 1€ HacaMIepe] BOTOHb. Borows — me 00’eMHa MiHIHMBa
KOMITO3HISI PO3’KapeHNX PEYOBHH, Ki Nepe0yBaroTh y IPOIieci TOpiHHS.
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TopiHHS — 1e eK30TepMIYHHNA TPOIEC, SKUH OXOIUTIOE OKHUCHO-BiTHOBHI
TIepeTBOPEHHS pEeYOBHH 1 (a00) MaTepiatiB 1 XapaKTepH3yeThCS HasiBHICTIO JIETKUX
npoaykTiB 1 (ab0) cBiTIIOBOro BHNpoOMiHIOBaHHs. O3HaKamH TOPIHHS € TEIUIOBE,
CBITJIOBE, YIBTpadioNeToBe BUIPOMIHIOBAHHS, HASBHICTH JWMY, IIOTIpIIEHHS
CKJIa/Ty Ta30BOT'0 CEPEIOBHINA Ta MiIBUIICHHS HOro Temneparyp [1].

CkJ1aI0BUMH TIPOLIECY TOPIHHS € TOPIOYMI MaTepiajl, OKUCHHK 1 JDKEPEIIo
3amaiioBaHHs. 3BHYAHHO I CKJIQJOBI NPENCTABIAIOTH y CXEeMi KJIACHYHOTO
TPUKYTHUKA pHC. 1.
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Pucynok 1 — Kiacudanuii TPUKYTHUK TTOXeEXI

Cucrema po3ceneHHs (IIOCENIieHChKAa Mepeka) B YKpaiHi € JIOCHTh
TapMOHIMHOIO Yy OUIBIIOCTI YKPaiHCHKUX PErioHIB 1 CKIANAEThCs 13 Mepexi
«m00AIbHUX» MICT, SIKi BUKOHYIOTH TNeBHI (yHkii, Benukux (moHan 100 tucsu
HaceneHHs), cepenix (50-100 trcsa4) Ta Manux MicT (10 S0 THCs4), CenuIl Ta Cul.

B VYkpaini € mocuth Beduki Micta, (OPMYIOThCS MICBKI ariioMeparti.
Po3MmileHHsT BEJIMKUX MICT 1O TepuTopil YKpaiHH MOXXHA BBaXaTH JOCUTh
npuitHATHUM. Benmuki Micta ChOrogHi MO CyTI BHUKOHYIOTH YacTHHY
kBazictonuuHux (yHkuiil. [liBneHHo-3axiHa YacTrHAa YKpaiHu (IPOMIXKOK MiXk
KueBom Ta JIbBoBOM — Gnu3bko 600 kM), HE Ma€ BEIMKOrO MiCTa, alie TYT
PO3MIIIEHO /iBa OOJIACHUX LEHTPH, IO JOCHTh JMHAMIYHO PO3BHBAIOTHCS — 1€
Binnuig ta XMmenbpHULBbKUE. 3apa3 BiHHMI 10 CyTi cTa€ TaKUM perioHaIbHUM
KBa3iCTOMMYHUM IIeHTpoM sK JIbBiB Ha 3axomi, un Oneca Ha miBAHI YKpaiHu.

Benuki micta YKpaidHu cKJIagaroThCs MepeayciM i3 MicT-00TacHUX IIEHTPiB
Ta MicT obmacHoro 3HadeHHsA. Ha Tepuropii kpaiHum 3HaxomuThCs 37 MICT 3
HaceneHHAM ToHax 100 Trcsd, B sIKuX npoxuBae 0mm3pko 9,32 mrH. ocib. Takox
3HaXOMUTHCA 6 HaHOUTBmUX MicT (6e3 micta KuiB) 3 HaceneHHsM monHam 500
THCSY 0Ci0, B SKUX MPOXKUBAE ONM3BKO 5,56 MIH. 0ci0 3 CepeHBOI HIITBHICT
HaceneHHsa Maibke 2900 oci0 Ha KBampaTHUH Kimomerp. Po3mileHHs Takux MicT
€ TOCUTH HEPIBHOMIPHHUM TIO TEPUTOPii YKpaiHH, Tak caMo, 5K 1 BiTHECCHHS ITLT01
HU3KH MICT [10 KaTeropii Mict obmacHoro 3HadeHHs (MO3).

OCHOBHUMH TPUYMHAMH MOXKEXK Y aIMiHICTpaTUBHHUX paiioHax M. Kuesa
e: miamanu (10%), HecipaBHicTh BUpoOHMYOro obnaguanus (0,2 %), mopymeHHs
MpaBWJI eKCIuTyatarii enexkrpoodnaananns (3 %), nmopymenns npasun I1b mpu
enekrpo3BaproBanHi (0,2 %), camozaiiManHs pedueir Ta MatepiamiB (0,2 %),
HeoOepexxHe MOBOKEHHS 3 BorHeM (40 %), MopymIeHHs MpaBWII eKCILTyaTalii



226 XVIII Miscnapoona nakogo-npakmuuna Kongepenyis
MONOOUX 8UEHUX, KYPCAHMIE ma cmyoeHmie

(meueii, TemoreHeparopiB, razoBoro oOsagHaHHA (5 %), HEOOEPEXHICTH NPH
BHKOpHCTaHHI mipoTrexHiyHuX 3aco0iB (0,2 %), mycrormi aitei 3 BoraeM (0,2 %),
MTOPYIICHHS MPaBWII CKCIDTyaTallii TPaHCIOPTHHX 3aco0iB (5 %), HEBCTAHOBJICHI
npuannu (0,5 %), Budyxu (0,5 %) ta inmi nprunau (35 %) [2].

Po3risiHeMO OCHOBHI NpOOJIeMH TacCiHHS TOXEX Y aAMIHICTPaTUBHUX
paiionax M. Knea. OcHOBHUMHE ITpoOeMaMy TaCiHHS IOXKeX Y T'YCTOHACEICHUX
aJMiHICTpaTHBHUX paifonax M. Kuesa €:

1. HemoxumuBicts mip’i3gy mo wicusd noxexi. JlocuTe uacto Ioan
MapKyloTh CBOi aBTOMOOLTI Ha MPOI3HIA YacTHHI JOpord, abo mix cBoiMH
OyIMHKaMU, 110 B CBOIO YEPry YHEMOXIIMBIIIOE MPOi3/l MOXKEKHOTO aBTOMOOLIIS
70 00’ €KTa MOXKEXKI.

2. Cknannicth eBakyauii. Jlronu y mpuBaTHOMY cekTOpi He OOi3HaHi y
NEepIIOYEeProBUX MisSX MPU TOXKEXKi, TOMY Bipa3y MOYMHAETHCS MaHiKa, W0 Y
CBOIO 4epr'y YCKJIAHIOE €BaKyalliio.

3. IloBepXxoBiCTh JKUTNOBUX OyAMHKIB. BymuHku y cromumi Yxpainu
MAaIOTh BEJIMKHHA CIIEKTP MOBEPXOBOCTI BiJl OMHOMOBEPXOBUX 10 30-TH MOBEPXIB 1
Oinpure. Uum Oinblna BHCOTA OYIMHKY THM Baxkye BiIOYBAa€ThCs FaciHHsA, aJDKe He
B yCIX MiIpO3Jiiax € CreriajbHa TeXHiKa JUls TaciHHsA OyAWHKIB ITiJBHILEHOT
TIOBEPXOBOCTI.

4. 3axapalleHiCTh 30BHIIIHBOTO TMPOTHIIOKEKHOTO BOAOINOCTAYAHHS.
3azuyaii y nigposainax JCHC mae Oyt nepenik BOAOHKEPE, 110 3HAXOAATHCS
Oinst 00’ €eKTIB, aje i3 CydaCHUMHM peallisiMH MaeMo Te, 1110 TOCTiiHa po30ynoBa
MICTa Ta 1HII MPUYMHY BIIOWBAIOTH HA 3aXapallleHHs IUISXIB IO BOAOKEPEN Ta
3axapalaeHHs iX caMHuX, 10 YCKJIQJHIOE TOCTAHOBKY IIOXKEXKHOI'0 aBTOMOO1IS Ha
MIPOTUIIOKEKHE BOJONMMUILE.

5. KoHcTpykTHBHI pinieHHst OyauHKiB. Ha cbOroqHiIHii IeHh MaEMO TaKy
cUTyalito, 10 He Bci HOpMHU [Ib BHKOHYIOTBCSA, 3 THUX YHM IHIIMX MPHYHH.
OCKiJIbKM  1HCIIEKTOPH 3 JICP)KaBHOI'O Harisiny (KOHTPONO) HE B CHIIaX
KOHTPOJIIOBATH IIPOTHUIIOXKEXKHI 3aXOOH Y JKHTJIOBOMY CEKTOpi, 4YacTo
3yCTpIHalOThCS: HE CHpAIfOBAaHHA IIOKEKHOI CHTHAJi3allii, HEe CIPaBHICTh
CHUCTEMH TUMOBUIAJICHHS, aBTOMAaTHIHOTO TIOKEKOTACIHHA Ta iH [3, 4].

Le ocHOBHI, aje maneko HE BCi MNpoOJIeMH TaciHHSI TOXKEK Y
TYCTOHACEICHUX AaIMIiHICTpaTUBHUX paiioHax M. KueBa. Ha wmoro mymky
BHPIIICHHS WX, TIOHECE 32 COOOK0 BUPIIIICHHS 1 1HIITNX, MEHII CYTTEBUX TPOOIIEM.
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PO3B’SI3AHHS 3ATAYI CKJIAJTHOI HECTAIIIOHAPHOI
TEIIJIOIIEPETAYI ITPU ITOXKEXI METOJOM KIHHEBUX PI3HUIb

Henuc Ilanwx
P.51. Jlo3uHCHKMIA, KAaHTUIAT TEXHIYHUX HAYK, TOICHT
JIbBiBCHKHI Aep:KaBHMI YHIBepcHTeT 0e3MeKH KUTTEAIATBHOCTI

Mertos KiHIIEBHX PIi3HUIG (METON CITOK) ISl pO3B’s3aHHS 3a/ad HEeCTaIliOHapHOL
TEIUIONPOBITHOCTI 3aCTOCOBYETBCS [ABHO, ONHAK 3aCTOCYBAaHHS IbOIO METORY IIpH
CKJIQHIA Teruionepenadi HEZOCTaTHHO BHCBITIAEHO. B maHili poGori po3misHyTO
3aCTOCYBAaHHS METOY KiHIICBUX PI3HHULb JUIS PO3B’A3aHHS 3a/1a4i CKJIAJIHOI HECTalllOHapHOT
Teronepeadi. 3aBsIKM IIbOMY METOly MU OTPHMYEMO TPH PiBHSHHS, 3a JIOTIOMOT OO SIKUX
MOYKHA PO3paxyBaTH TEMIIEpaTypy Y CTiHLI B Oy/Ib-sIKHi MOMEHT Yacy.

Kuro4oBi cyioBa: KiHIEBI pi3HHUII, PiBHAHHS, PO3PAXyHOK TEMIIEPATypH, Tepeiada
Tera.

SOLVING THE PROBLEM OF COMPLEX UNSTATIONARY HEAT
TRANSFER IN FIRE BY THE FINITE DIFFERENCE METHOD

Denys Paliukh
R.Y. Lozynskiy, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

The finite difference method (grid method) has been used for solving non-
stationary heat conduction problems for a long time, but the application of this method in
complex heat transfer has not been sufficiently covered. This paper considers the
application of the finite difference method for solving the problem of complex unsteady
heat transfer. Thanks to this method, we get three equations that can be used to calculate
the temperature in the wall at any moment in time.

Keywords: finite differences, equations, temperature calculation, heat transfer.

[Ipr mpoekTyBaHHI 3aXHUCHHUX KOHCTPYKIH OyIiBenb AOMMIIBHO 3HATH
PO3TIONIT TeMITepaTyp BCEPEIHI 3aXHCHUX CTiH Y BUMAIKy BUHIUKHCHHS TIOKEXKI.
Taxwii po3MmoALT AO3BOISE OLIHUTH CTIHKICTh CaMOi KOHCTPYKINI Ta TIOXKEKHY
0e31eKy CyCiTHIX KiMHAT, [0 MEXYIOTb i3 KIMHATOIO, B SIKii CTallach IoXKexa. Tomy
NPOBEJICHHS BINOBITHIX PO3PaXyHKIB 3aJIHIIAETHCS AKTYAIBHUM.

Meron KiHIIEBUX pIi3HUIB (METON CITOK) UL PO3B’SI3aHHSA 3ajad
HeCTaliOHAPHOI TEIIONPOBITHOCTI 3aCTOCOBYETHCS JABHO, OJJHAK 3aCTOCYBAHHS
IILOTO METOJy TPH CKJIaJHIM TeIuIonepeaadyi HeJOCTaTHRO BUCBITIIEHO. B manii
po0OTi PO3TIISIHYTO 3aCTOCYBaHHS METONY KIHIIEBHX Pi3HHIL JUIS PO3B’SI3aHHSI
3a]a4i CKJIa{HOI HeCTalliOHAPHOI TeTUIoNepeaadi.
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P03i16’eMo OeTOHHY ITeperopoAKy Ha n mapiB Majoi TOBIIMHH. B KokHOMY
mapi Horo ¢i3wyHI mapaMeTpu Ta TEMIEpaTypy B 3aJaHWH MOMEHT dYacy
BBaXKA€THCSI HE3MIHHUMHU Takok yac TopiHHS po3i0’eMo Ha m PiIBHHUX YacTHH, B
MeXax SKOro TeMIeparypy Ta (i3WdHi BIACTHBOCTI IEPEropoAKH BBa)KAEMO
HE3MIHHUMH.

Takum 4yMHOM, TeMmIepaTypa B CTIHII 33Ja€ThCS JBOMA IMapaMeTpamMH —
TIOJIOKEHHSIM IIIapy Meperopoaku (iHaeKc i) Ta MOMEHTY 4Yacy ropiHas (iHaekc k).

1. PosrnsiHemo mporec mepenaui Teruia Juis 30BHIIIHBOTO IApy CTIHKH,
10 KOHTAKTYE 3 CEPEIOBUILEM, JI€ BiIOYBAETHCS TMOXKEKA.

KinpkicTs  TemaoTw, MO0 TepeJaHa CTIHI[I [UIIXOM  KOHBEKIIIi,
BH3HAYAETHCS 3a IONIOMOTor0 3aKkoHy HeroToHa-PixmaHa:

Qx = a1 (T, — Ty x—1)AyAzAT (1)

Je a1 — KoeillieHT TermooOMiHy MiX MPOAYKTaMHU TOpPIHHS Ta HarpiBaroyuoro
NOBEpPXHEI0, SKWH 3aJIeKUTh BiJl 4acy ropiHHs; Tr — Temieparypa MpoIyKTiB
3TOPSIHHS, SIKa 3QJISKUTH BiJ 4yacy ropiHHs; 1yii — TeMIepaTypa HarpiBaroqoi
NOBEPXHI B MOMEHT 4acy Ti-1; At — eleMeHT 4acy; AyAz — eJeMeHT IUIONi
TEIUTOBI A Y.

KinpkicTh TEmaoTH, IO MepemaHa TOHKMM mapoM ( 3 iHmekcom 0)
30BHIIIHLOI OETOHHOI CTIHKM HACTYITHUM 3a HHM OETOHHMM mapom (3
iHIeKCOM 1) IUIIXOM TEIUIONPOBIJHOCTI, MOXKE OYTH pO3paxoBaHa 3a 3aKOHOM
Dyp’e:

Qr = ATopor) = AyAzAT 2

ne MTor1) — KoedilieHT TEIUIONPOBIAHOCTI 30BHILIHBOIO IIAPY CTIHKHM HpH

TEMIIEPaTypi 30BHIIIHBOTO IIAPY CTIHKKA B MOMEHT 4acy Tk-1; AX - TOBIIMHA IIapy
CTIHKH.

3MiHa BHYTpIIIHBOI €HEeprii TOHKOro IMiapy TOBIIMHOK Ax Moxe OyTu
pO3paxoBaHa 3a JOMOMOI'O0 (GOPMYJIH:

AU = C(To,k—l)p(TO,k — Tok—1)AxAyAz 3)

ne C(Tyk1) - TEIOEMHICTH 30BHINIHBOTO IIAPY CTIHKUA IPH TEMIEPATypi
30BHIIIHBOTO APy B MOMEHT 4acy Tk-1; P - TYCTHHA MaTepialy CTiHKH.
Bpaxosytoun, mo O - Q=AU orpumaemo:

o1 — Tixe
(T, = Tox-1)AyAZAT — A(Tyjy ) —E=2 v Lk AyAzAT =

= C(Tox-1)p(Tox — Tox—1)AxAyAz (4)
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Ckopotumo piBHSHHS (4) Ha AyAz Ta po3B’sA3yl04d HOro BiqHOCHO 7o,
OTPUMAEMO:

_ MTok-1) At _
Tox = Tox-—1 + C(Tok 5 (Ax)( r— Tox-1) (oo @0)7 (To,k—1 Tl,k—l) %)

2. Po3ristHeMo mpotiec nepezadi Tersia BcepearHi CTIHKM MIX i mapaMu. Sk
Oy/I0 3a3HAUCHO BHINE, JaHA 3a/iadya HAISKUTh O THILY 3a[ad HecTalliOHapHOi
TerionpoinHocti. J{udepeniianbae piBHIHHS HECTAlllOHAPHOI TEIUIONPOBI THOCTI

Ma€ BUITIAL:
or (62T 82T 82T )
6T_a6x2+6 +6z (6)
A(T) . . . .
e KOeQIIiEHT TEMIIEpaTypOITPOBITHOCTI,
OCKiJIbKM CTiHKA TJIOCKA, TO 32/1a4a TIEPETBOPIOETHCS B OTHOBUMIPHY:

aca =

aT a%T
E = aﬁ. (7)

3anuiemo 1e qudepeHiiiHe piBHSIHHS 332 JOMOMOIOK METOJY KiHIIEBUX
pi3HuIb. B Mexax i-ro mapy cTiHKH TeMIepaTypHa KpuBa Oy/ie MaTH JIBa HAXHIIH,
1 TOMY MOXi/J{Ha 10 KOOPIUHATI OyJie MaTh JIBa BUPa3H:

Ti+1,k-1-T; k-1

AT Tik—1—Ti-1k-1
), = el A = T ()

Juist mpyroi MOXiAHOI IO KOOPJUHATI OTPUMAEMO:

2272 = i ((g), - (g)”) = Ajc_z(THl,k—l = 2T -1 + i1 k-1) )

[oxixHa 3a 9acoM BiJ TEMIEPATypH IS i-TO MAPy CTIHKU Ma€ BUTILAL:

AT _ Tik~Tik-1 (10)
At AT

BpaxoByroun Bupasu (9) Ta (10), audepeHiianbHe OqHOBUMIPHE PIBHSIHHS
TertonpoBinHocTi (7) Oyme MaTH BUTIISA:

TiTik— 2
= =a s (Tivak-1 = 2Ti—1 + Timg k1) (11

PiBustaast (11) po3s's3yemo BigHOCHO Temmeparypu 1k

Tige=Tik-1 _ MTik) 1 (m
At C(Typ)p Ax2 \ HHLE-L

Tie = Tip-1 + — 2Tigey + Timgp—1) (12)
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3. PosristHeMo niepeniady Teruia B 30BHIITHBOMY IIapi CTiHKH, IO MEXYE 3
XOJIOZHUM CEpPEIOBUIIEM.

KinmpkicTh TeIuIoTH, mepenaHoi OCTaHHHOMY INApy CTIHKH IUISTXOM
TEIJIONPOBITHOCTI, BU3HAYAETHCS 3a 3akoHOM Dyp’e:

Qr = ATy ey) = AyAZAT (13)

e A(Tpr1) — KoeillieHT TEerIONpOBiTHOCTI 30BHIIIHBOTO MIAPY CTIHKW IpU
TeMIIepaTypi 30BHILIHBOTO APy CTIHKKA B MOMEHT Yacy Tk-1.

KinmpkicTe TemnoTH, sika BiJJaHa 30BHIIIHIM MIapOM OTOYYIOUOMY
cepeoBHIIy IIUIIXOM KOHBEKIIiT, MOXke OyTH po3paxoBaHa 3a 3akoHoM HproToHa-
PixmaHa:

Qx = a3 (Ty -1 — To)AyAzAt (14)

I 0b- KoeillieHT TermooOMiHy MIXK ITOBEPXHEIO CTIHKH Ta OTOYYHOYHM
CepeNoOBHUILEM, SIKUM 3aJeXKHTh BiJl TEMIlEpaTypu CTIHKM Ta 30BHIIIHBOTO
cepenoBuina; 1y- TeMrepaTypa 30BHIIIHBOI'O CEPEIOBHIIIA.

3MiHa BHYTpPIIIHBOI €HEprii 30BHILNIHBOrO APy CTIHKH MOXe OyTH
pO3paxoBaHa 3a JOMOMOroI0 (GOPMYIIH:

AU = C(Typ=1)p (T e = Trpe—1)AxAyAz (15)

ne C(T k1) - maToOMa MacoBa TEIJIOEMHICTh 30BHILIHBOIO HIAPY CTIHKH

[IPY TEMIIEPaTypi 30BHIMIHBOTO LIAPY B MOMEHT 4acy Tk.1; p - TYCTHHA MaTepiaity
CTiHKH.

Bpaxosyroun, mo O;— Ox=AU ta BUKOHABIIK CKOPOYECHHS HA BEJIUUHHY
eJIeMeHTa TUIoLi AYAz, OTPUMAEMO:

T, -1,k-1 T, k-1
A(Tn,k—l)%AT — (T -1 — Tp)AT—=

= C(Tok-1)p(Tuk = Trje-1)Bx (16)
Po3B’s3yemo piBusaHESA (16) BigHOCHO TemmiepaTyph T i

A(Tn,k—l) At
C(Tnk-1)p (Ax)?

a: At
T_ _ —-T _ 7z -
( n—-1,k—-1 nk 1) C(Th 1) Ax

Toge = Thk-1 (Tok-1— To) (17)

TakuM 4MHOM, BUKOPHUCTOBYIOYH METOJ KIiHIIEBUX PI3HHUIE OTPHMAHO TPH
piBasHHSA (5), (12), (17), 32 IOOMOT'0F0 IKHX MOYKHA PO3paxyBaTd TEMIIEPATYPy
y cTiHni B Oyab-IKHii MOMEHT 4acy. [y MpoBeIeHHs! BiAMOBITHOTO PO3PaxXyHKY
CTBOpPEHA BiJIIOBiHA Mporpama, SKa J03BOJISE IIBUIKO 1 3 BUCOKOIO TOYHICTIO
BHKOHATH PO3paxyHOK TEMIIEparTyp.
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CHUCTEMA 3ABE3IEYEHHSA TOKEKHOI BE3ITEKH
ATOMHMX EJIEKTPUYHMX CTAHIIIHN

Map’ana Xomenxo
JI.B. XaTkoBa, KaHauIaT NeJaroriYyaux Hayk, JOIEHT
Yepxacbkuii iIHCTUTYT noxke:xxHol Oe3nexu iMeHi I'epois YopHoounns
HanionanbHoOro yHiBepcuTeTy HUBIIBHOIO 3aXMCTy YKpaiHH

Po3BHTOK aTOMHOI €HepreTHKH NOTpedye BIOCKOHAJIEHHS CHCTEM 3a0e3NeueHHs
TTOKe)KHOT OE3IeKH, 3aTPOBaPKEHHS HOBHX METO/IIB OL[IHKH NIOXKEKHOI HeOe3MeKH, Y TOMY
YHCIIi BIOCKOHAJICHHS METONIB aHANi3y BIUIMBY ITOXKEX Ta IX HACHiIKIB Ha Oe3nedHe
3YIIMHEHHS Ta PO3XOJIO/KEHHSI PEaKTOPHOI YCTaHOBKH.

Kuo4oBi cjioBa: cricrema Oe3reku; moxe)kHa Oe3reKa; aTOMHa CTaHITis.

SYSTEM OF FIRE SAFETY MAINTENANCE OF ATOMIC POWER
STATIONS

Mariana Khomenko
L.V. Khatkova, Candidate of Pedagogical Sciences, Associate Professor
Cherkasy Institute of Fire Safety named after Chornobyl Heroes of the
National University of Civil Defence of Ukraine

Development of atomic energy requires improvement of fire safety maintenance
systems, introduction of new methods of fire risk estimation, including improvement of the
methods of the analysis of fires and their consequences influence on safe cutoff and
aftercooling of a reactor installation.

Keywords: security system; Fire Security; nuclear power plant.

MMicns 3akpurtss YopHoOmnbcekoi AEC B VYkpaiHi 3adummuimce B
eKcIuTyaTarii 4 aToMHi elekTpocTaHmii 3 peakropamu tuiry BBEP: 3anopisska,
PiBaencrka, XmenpHuipka Ta [liBneHHO-YKpaiHChKa, Ha SKHX Tpaioe 15
STePHUX EHEPreTHYHUX YCTAHOBOK i3 3araJbHOI0 BCTAHOBJICHOIO IOTYXKHICTIO
13835 MBrt. fnmepna Oesmeka 3a0e3MEUYETHCS PO3TANYKEHOK CHCTEMOIO
YOpaBIiHHA Ta 3aXHCTy saepHoro peakropa (CY3), mo BKIOYa€e CYKYITHICTh
3aco0iB  TEXHIYHOrO, MPOTrpaMHOro, iHpopmamiiHOoro  3abe3meveHHs,
MIPU3HAYCHUX [T CTBOPEHHS YMOB O€3IEYHOr0 MPOTiKaHHS JIAHIFOTOBOI peaKiiil
Ta 3a0€3MeYCHHS IMBUAKOTO TPHUIMHEHHS peakilii po3Moaily MpHW HacTaHHI
aBapiiiHOi cHuTyarii.

Buxin 3 many enementis CY3 BHacHiIOK BIUIMBY HeOe3neuHUX (pakTopiB
MOXKEXI MOXKE MPU3BECTU 10 BTPATH KOHTPONIO Ta YNPABIIHHSA PEAKTOPHOIO
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YCTAHOBKOIO Ta pajiallifHM BIUIMBOM Ha II€PCOHAJ] CTaHIll, HACEIEHHA Ta
HaBKOJIMIITHE CEPEIOBHUIIIE.

OCHOBHUMH 3aBJaHHAMU NPOTUIIOKEXHOTO 3axucty AEC e€:

® 3a0e3MeYeHHs]  MOXJIMBOCTI  3[iMiCHEHHS  O€3MEeYHOro  3yNHWHKHU
pEeaKkTOpHOI YCTAaHOBKM Ta i pO3XOJIOHKEHHS MPH BUHUKHEHHI TIOXKEXKi, @ TAKOXK
MATPUMAHHS CTaHy OE3IIEYHOr0 3YNUHKH ITICIS JIIKBIALII0 TOXKEKI MPOTATOM
HEOOXITHOT'O Mepioay Yacy;

® 3aXHUCT CUCTeM OE3IeKH Ta CHCTeM HOopMalbHOI ekciutyararii AEC Bin
BIUIMBY HeOe3neuHux Qaxropis noxexi (HOIT);

e 3axuct nepconanry AEC Bin BBy HOIT;

® 3HIDKCHHS MaTepiajbHUX 30UTKIB BiJl TOKEXK.

st oOrpyHTYBaHHS JOCTATHOCTI PiBHS NMpoTHIIOKEk)HOTo 3axucty AEC
Ta po3poOKH 3axOjiB, WO MiJBUILYIOTh NOXexHy Oe3neky AEC, HeoOXximHO
NPOBOAUTHU aHaJIi3 BIUIMBY IIOXKEXK Ta IX HACHiAKIB Ha Oe3ledHe 3YIUHEHHS Ta
PO3XOJIOJDKEHHSI PEAKTOPHOI YCTaHOBKU. AHali3 mependadae BHSBICHHS
NPUMILIEHb, TEXHOJOTIYHUX JIISTHOK, TIOXKEXKa Ha SIKUX CTAHOBUTH HeOe3MeKy JUis
cucrteM (eneMeHTIB), BaxiuBHX s Oesnekn AEC, OLIHKY MOXeXHOT
Bpa3JIMBOCTI OOJaJHAHHS EHEProOJIOKy Ta BIUIMBY HOXKEXI Ha MOXJIHMBICTH
0e31eYyHOro 3yNUHEHHSI PeaKkTopa, BUKOHAHHS KiJIbKICHOI OI[IHKM HMMOBiIpHOCTI
MOIIKO/KEHHS aKTUBHOI 30HM BHACHIIOK MOMIJIMBHX HOXKEX Ta BHU3HAUCHHS
3axOjliB, IO MiJBHUILYIOTh Oe3rneky eHeproosioky. Iloxexna Oe3zneka AEC
3a0e3MeuyeThCsl TACHBHOIO Ta aKTUBHOIO CHCTEMaMH, SIKI MalOTh IPUHIMIIOBO
pi3He NpH3HAYEHHS: IaCHBHA — BUKIIIOUCHHS BUHUKHEHHS IOXKEXi Ta HOro
JIOKaJi3alisi y pa3i BAHUKHEHHS 3a JOMIOMOTOI0 00'€MHO-IUIaHYBaJIbHUX PIllICHb,
aKTUBHA - JIKBiZalid MOXEXI 3a JONOMOIOK0 AaBTOMATHYHUX CHUCTEM
MOKEKOTACIHHS Ta JISIMH ITIAPO3ILITIB MOXKeKHOT 0XopoHH Ta nepconaiom AEC.
OO0’€eKT BIZINOBiJJa€ BUMOTAM IOXKEKHOI OE3MeKH, SKIIO padialliifHuii BIUIUB Ha
MIEPCOHAN, HACENICHHS Ta JOBKULIA Y pa3i MOXKeXi He PHU3Bee /10 MePEeBUIICHHS
BCTQHOBJICHUX JO03 OIPOMIHEHHS MEpPCOHANy Ta HaceleHHS, HOPMAaTHBIB 3
BUKHIIB Ta CKHUIIB, BMICTY paTiOaKTUBHHX pEYOBHH y HABKOJIUIIHBOMY
CepeloBHINI, a TaKOXK 3abe3neuyeTbesi Oe3meka nepcoHany AEC 1 mocsraetbest
MiHIMi3aIlisg MaTepiaJTbHUX 30UTKIB.
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HOPMH  TIDOGKTYBaHHS  aTOMHHMX  JIEKTPOCTAaHIIil 3  BOJO-BOASTHUMH
SHEepreTUYHIMH PEaKTOpaMHu
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CIIOCIB BU3HAUYEHHS MEKI BOTHECTIMKOCTI 3A
YAOCKOHAJIEHUM METOAOM BUITPOBYBAHHS BAJIOK

Ipuna Paodosa
A.B. Ileperin
Yepxacbkuii iIHCTUTYT noxe:xHol Oe3nexu iMeHi I'epois YopHoounns
HanionanbHoOro yHiBepcuTeTy HUBIIBHOIO 3aXMCTy YKpaiHH

BusHaueHHs MeXi BOrHECTIHKOCTI OaJIoK 3a YIOCKOHAIICHM METOZIOM BUIIPOOYBAaHHS,
TIOJISITac Y BUTOTOBJIEHH] OaJlOK-3pa3KiB, MPOBEICHHI BOTHEBUX BHIIPOOYBaHb Ta BH3HAYCHHI
TeMIIepaTypHHIX PO3IIONUIIB Y Iepepi3i IUIIXOM iHTEpITOISIIT 32 HAOIVKEHHSIM JIHIH 130TepM,
Ta BpaxyBaHHi: NPY)KHO-IUIACTUYHUX, MIlHICHUX XapaKTepHCTHK OSTOHY, apMaTypHOI cTaii,
TeOMETPUYHHX MapameTpiB OaJloK, yMOB HABAHTAXEHHS Ta 3aKpiIUICHHSA OaloK, Mia yac
PO3paxyHKy (paKTHIHOI MeKi BOTHECTIHKOCTI.

KurouoBsi ci10Ba: Boruecrilikicts, BUNpoOyBaHH:, Oalka.

THE METHOD OF DETERMINING FIRE RESISTANCE LIMITS BY
THE IMPROVED METHOD OF TESTING BEAMS

Iryna Radova
A.V. Perehin
Cherkasy Institute of Fire Safety named after Chornobyl Heroes of the
National University of Civil Defence of Ukraine

Determination of the fire resistance limit of beams according to the improved test
method, created in manufactured beam samples, fire tests were conducted and temperature
distributions in the cross section were determined by interpolation based on the approximation
of the isotherm line, and taking into account: elastic-plastic, strength characteristics of
concrete, reinforcing steel, geometric parameters of beams, conditions of loading and
fastening of beams, during the calculation of the actual limit of fire resistance.

Keywords: fire resistance, test, beam.

BumnpoOyBanas 0anok Ha BOTHECTIHKICTh MPOBOAUTHCS y BIAMOBIIHOCTI
1o cranaapTis [1-2]. BigmoBigHo 10 JaHUX HOPMATUBHUX JOKYMEHTIB, B YMOBaX
oKeKi OaKa TOBMHHA BUIIPOOOBYBATHCS 117l HABAHTAXKEHHSIM Ta MiATPUMYBaTH
fioro y mexax + 5 % Bix HeoOXimHOi BennuuHH. JaHI YMOBH CTBOPIOIOTHCS
BIMOBITHAMH BY3JIaMH BHIIPOOYBAIFHHX YCTAHOBOK, sIKi BKJIIOUAIOTH B cebe
BOTHEBY I1i4 Ta ONOPHO-HABAHTaKyBAJILHUN TIPUCTPIil.

Ha Puc. 1. 3006paskeH0 cxemy IpOBeAEHHS BOTHEBHX BHIIPOOYBaHb Oasiok
3a CTAaHIAPTHUM METO/IOM.
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Pucynok 1 — Cxema npoBe/ieHHs] BOTHEBUX BHIIPOOYBaHb 0aJ0K-3pa3KiB 3a
CTaHJAPTHUM METOJIOM, Jie: | - IUIMTa-NIePEKPUTTSY; 2 - 3pa30K; 3 - YIIiIbHEHHS 3
MiHepaJbHOI BaTH; 4 - pyXxoMa or1opa; 5 - Hepyxoma oropa; 6 - CTiHM 11edi; 7 — ornopHi
IUIACTHHH 3i cTai; L - 1oBKHHa 3pa3Ka, sKa MiJ/IA€ThCsS BOTHEBOMY BILIUBY;
HaBaHTA)XCHHS Ha 3pa30K (Ha CXeMi BiJICyTHE)

HenomikoM 3a3HayeHOro METONY € TiJBHUIICHA TPYAOMICTKICTh
MPOBEICHHS BUIPOOYBAaHHS W JIOPOXKHEYA, TAKOK T€, L0 HE MAE YiTKOro
OOTPYHTYBaHHs YMOB 3aKpiIUICHHs 0aJIOK, HaBaHTa)XKyBaJIbHa I OIIOpHA cucTteMa
CHJIOBUX BY3JIiB YCTAHOBOK HE 3/IaTHI peaji3yBaTh peajibHe HaBaHTAXKCHHS,
rpaHU4HI YMOBH Ta Ta0apuTH 3pa3KiB, sIKi BUIIPOOOBYIOTHCS BiJPI3HSIIOTHCS Bif
JIACHHUX, SIK HACNIIJOK, pe3YyJIbTaTH TaKUX BHIPOOYBaHb MOIIMPIOIOTHCS Ha
peasbHi KOHCTPYKIIIT Ta € HEOCTOBIPHUMH.

BupinienHst 3ama4i JocATaeThesi 32 PaxyHOK TOrO, IO BUIPOOYBaHHS
0aJIOK TPOBOJATH IMiJ €0 BJIACHOI BarW, IiJi YaC BOTHEBOTO BHUIIPOOYBaHHS
BU3HAYAETHCA TEMIIEPaTypa B KOHTPOJIBHUX TOUKaX Mepepizy Oalky, a 10AaTKOBE
HAaBaHTA)KEHHS Ta peanbHi rabapuTHI PO3MIPH 3pa3Ky BPAaxOBYIOTHCS IIiJ] dac
PO3paxyHKy MeXi BOTHECTIHKOCTI.

OCHOBHUMH pe3yIbTaTaMHU, SIKi MiAISATal0Th PO3PaxXyHKOBIH iHTEpIIpeTarii
- € TeMIepaTypHi BUMipIOBaHHA, 32 HUIMH MalOTh OyTH BH3HAYCHI TeMIIEpaTypH
BHYTPIIIHIX IIapiB, a MOTIM BU3HAYAETHCS IMOTOYHA MIIHICTD, IO 3aJICKHUTH BiJ
TeMIepaTypd. BiAnoBiZHO 10 OTpUMaHHX JaHUX pO3PAXOBYETBCS Mexka
BOTHECTIWKOCTI, IUITXOM BHPIIICHHS 3a/1a9i MIiIJHOCTI.

Crioci6 BU3HA4YCHHS MEXi BOTHECTIMKOCTI 32 YIOCKOHAJICHHM METOIOM
BHIIPOOYBaHHS 0OAJIOK:

| — BUTOTOBIIEHHS OATOK-3pa3KiB Ta MPOBEICHHS BOTHEBHX BUIIPOOYBaHb;

2 —BHM3HAYEHHS TEMIEPATypHUX PO3MOALTIB Yy Tepepi3i IUIIXOM
IHTEpIOJISALIi 32 HAOIMKEHHSM JIiHIH 130TepM;
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3 — BCTaHOBJIEHHA NPYXHO-IUIACTHYHHX, MIIHICHAX XapaKTEePUCTHK
OeToHy ¥ apMaTypHOI cCTami, TEOMETPUYHHX IapaMeTpiB Oallok, yMOB
HaBaHTa)KEHHS 1 3aKpIIUICHHS 0aJIOK;

4 —noOynoBa rpadikiB HECYJOi 3AaTHOCTI 3a pe3ybTaTaMH BUPIIICHHS
MIIHICHOI 3a/aui;

5 — NOpIBHSHHS MOTOYHUX 3HaYeHb NOOYIOBAaHHUX TpadiKiB i3 3HAYCHHIM
JIFOYOI ITOB30BKHBOI CHIIN;

6 — BCTaHOBJIEHHS ()aKTUYHOI MEXi BOTHECTIHKOCTI.

Otmxe, naHWi cHociO 03BOJNISIE HE TUTBKM BpaxyBaTW T'PaHUYHI YMOBH
3aKpiIUICHHS, HAaBaHTAXXECHHS O0ajloK, peajbHi pPO3MIpH, a TaKOX 3MEHIINTH
BapTICTh BOTHEBHX BUIIPOOYBaHb, TPYAOMICTKICTb, 32 PaxyHOK IIPOBE/ICHHS
BOTHEBUX BHUITPOOYBaHb i/l JIi€F0 BIIACHOI Bark Ta BpaxXyBaHHI HABAaHTa)KEHHSI MiJ1

9ac po3paxyHKy.

Jlitepatypa
1. ACTY b B.1.1-4-98. ByniBenbni kKoHCTpyKLii. Meroau BUNpoOyBaHb
Ha BOTHecTilikicTb. 3arajpHi BuMoru. [loxkexxHa Oesmeka. — K.

Yxpapxoyaiadopm, 2005.
2.JICTY B B.1.1-13-98. 3Baxumct Big mnokexi. bamku. Meron
BUIPOOYBaHHs Ha BorHectiikicts. — K.: YkpapxOyainpopm, 2005.
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CTBOPEHHS YCTAHOBKMU 1JI51 TIPOI'HO3YBAHHSA ITIOIIUPEHHSA
MOXKEXI ITIO PACAJAM BYAIBEJIb

B.II. Banno!
spocaap Banio?, kaHauIaT TEXHIYHUX HAYK
"KuiBcbkuii Hanionanbuuii ynisepcuter Gy iBHMITBA i apXiTeKTypH
’IHCTHTYT JepKaBHOTO YIPABJIiHHS T2 HAYKOBHX J0CIiKeHb
3 HUBIJIBHOIO 3aXHCTY

YcraHoBKa Ui JOCTIDKCHHS TPOIECIB TOMIMPEHHS TOXKEXKi MO 30BHINTHIM
OrOpOJUKYBaJIbHUM KOHCTDPYKIISIM Ta 3iHCHEHHS OLIHKU eeKTHBHOCTI {i 0OMeXeHHs 3a
JIOTIOMOTOI0  BOTHEBUX IIEpPEUIKO/pKyBauiB. HaBeJeHO KOHCTPYKTHMBHI OCOOIMBOCTI
YCTQHOBKH Ta MapaMeTPH 3aCTOCYBAaHHS.

KarouoBi cioBa: oOMeXeHHA NOLNIMpEHHS HOXexi, QacamHi moxexi,
BUIPOOYBaJIbHA YCTAHOBKA.

CREATION OF A STAND FOR PREDICTING THE SPREAD OF FIRE
THROUGH BUILDING FACADES

V.P. Ballo’
Yaroslav Ballo?, Candidate of Technical Sciences
'Kyiv National University of Construction and Architecture
Institute of Public Administration and Research in Civil Protection

Installation for researching the processes of fire propagation along external
enclosing structures and evaluating the effectiveness of its limitation with the help of fire
barriers. Design features of the installation and application parameters are given.

Keywords: limiting the spread of fire, facade fires, test facility.

Ha ocHOBi pe3ynbTaTiB aHaNITHYHUX JOCHIHKEHb ICHYIOUHMX METOIIB
OILHIOBAaHHS 3a0e3MeueHHs OOMEXKEHHS IMOMIMPEHHS TOXeXi Mo Qacamgam
OyniBenb BHABJICHO HENOJNIKH, AKi MOXYTh CYTTEBO BIUIMBATH Ha TOYHICTH
OIIHIOBaHHA iX TOXKekHOI Oe3rmekw [1]. TakumM dYHMHOM TOCTajno 3aBIAHHS
CTBOPEHHS YHIBEpCAIbHOI KOHCTPYKIII CTeHIy, ska O JO3BOJSIA IPOBOIUTH
OWIHKY (H)aKTUIHOTO CTaHy MOMJIMBOCTI TOIMIMPEHHS MOXKEeXi I ¢acamiB
OyniBenb Ta OLIHKY €(EeKTUBHOCTI 3aXO/iB MOA0 ii 0OMEXEHHS 3a JTOIIOMOT 00
BOTHEBHX IIEPEIIKOIKYBaviB. Po3po0iroBaHa ekcriepuMeHTalbHa YCTaHOBKA IS
BUSIBJICHHS 3aKOHOMIPHOCTEH 3MiHM TEMIEpaTyp Ha 30BHIIIHIA IOBEpXHI
BEPTUKAJIBHNX OyIiBeIbHNX KOHCTPYKILIiH (nani — BunpoOyBanbHa ycTaHOBKA) Ta
MIPOTHO3YBAHHS TOLIMPEHHS NOXeXi 1o Qacazam OynmiBedb Mae HacTyIHI
YIOCKOHAJIEH] XapaKTEePUCTUKH:
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- PaMHO-KapKacHy OCHOBY JUISi MOXJIMBOCTI MOHTaXy (pacaJHUX CHUCTEM
PI3HUX TUIMIB Ta CMOCO0IB KOHCTPYKTHBHOT'O BUKOHAHHS;

- MOCHiKyBaHMHA (hparMeHT (hacaJHOi CUCTEMH 3a0e3Ieuye MOXKIIUBICTh
3MIHIOBAaTH KyT IUIOIWHM (hacaay BiIHOCHO BEPTHKANI JUIS iMITAIll KYTiB YXHITy
¢acaziB OyniBenb;

- CTEH/]] IOBHHEH BKITIOYATH OOKOBY PYXOMY IUIOLIMHY, IO MPUIIATAE J0
OCHOBHOI YacTHHH (hacaJHOI CUCTEMH 3 MOKJIMBICTIO 3MiHH KyTa TPHISATAHHS JITs
iMiTanii KyroBux QacaniB. 3a3HayeHa MpuUIIeria MUIoNMHa OBUHHA 3MIHIOBATH
KyT npuisiranss Big 90° no 180°.

- CTEH]] TMOBHHEH BKIFOYATH MOIHBICTh KPIIUICHHS MPOTHITOXKEKHHUX
KapHHU3iB 200 1HIIMX BOIHEBUX MEPENIKOPKYBaYiB 1JIst 3a0e3eueHHsT 0OMEeKEHH I
TOIITMPEHHST TIOKEKi;

- CTCHA IIOBHMHCH BKJIHOYATHU MO)K.]'II/IBiCTI) Bi}ITBOpeHHﬂ peajibHUX
HapaMeTpiB MIXBIKOHHUX IIPOCTiHKIB (K MiHIMaJbHYy TaK 1 MaKCHMalbHY
HOPMaTHBHY BiJICTaHb) MIXK TOBEPXaMH 3TiTHO 3 BAMOTaMH JIiF0UMX Oy/1iBENbHIX
HOPM.

AHani3 ICHyIOYMX METOJIB OI[HKA MNOXexXHOI HeOedrneku QacamHux
CHCTEM Ta 3aXO[iB LI0/I0 3a0e3MeueHHs] OOMEKEHHS MTOIIMPEHHS TOXKEX] 110 HUM
He nependavyae HasiBHICTh MOXKIIMBHX YXWIIIB y pparmenTax acanmy, abo B3araini
HE BpaxoBYe MOXJIMBICTh BHUKOHaHHs Bciei (acagHoi cucreMH M KyTOM
BiJTHOCHO BEPTHKAaJIbHOI ILIOIMHU. Pa3oMm 13 THM, cydacHa apXiTeKTypa MO€EqHYE
B 001 IIMPOKUIi liana30H HOBUX CTHJIIB Ta opm dacamuux cucrem. Anaiis [2]
HAMOLIBII HE3BUYAHHUX CydacHUX OY/IBENb MOKA3Ye, 10 KYTH XMy IUIOMUHA
¢acay craHoBIATh B Mexkax 15-20 rpamycis, a yist OUIBII MOMIMPEHUX TUIIOBUX
npoektiB OyniBens TPL] abo odicHux OymiBenb CTAHOBUTH B Mexkax 5-8°, sk Juist
€Bpornu, CIIIA Ta A3ii Tak i ans Ykpainu.

Takum 4ymHOM, miJ 4Yac CTBOpPEeHHs KOHCTpYKUii BumpoOyBanbHOi
YCTAaHOBKHM 3a0€3MeueHO0 MOMJIMBICTh 3MIHM YXWIy IUIomMHE (acanry, Uis
MOJXJIMBOCTI BiATBOPEHHS peabHUX MapaMeTpiB (acamHux cUcTeM OyniBenb B
Mexax +20°, BpaXxOBYyIOUM, IO Ha CHOTOAHIIIHIA JEHb BIIACYTHI JaHi MIOAO
TeMIepaTypHUX PO3MOILTIB Bil MOXKEXi I ¢acaiiB i3 piI3HAM KyTOM YXHUIY
TUTOIIMHY.

Ha pucynky | HaBemeHO akCOHOMETpHYHE KpecieHHs BumpoOyBanpHOT
YCTaHOBKH, i 3aradbHUN BHIJIAL Ta KOHCTPYKTWBHI MOMJIHBOCTI  ii
Tparchopmarii.
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Pucynok 1 — AKkCOHOMETpUYHE KPECIEHHS CTEH/ly Ta Oro OCHOBHUX KOMIIOHEHTIB, Jie:
1 — ocHOBHa pama Juis KpitieHHs: pparMeHTy (acaHoi CHCTeMH; 2 — KyTOBa IIpuiieriia
pama [uist KpirieHHs pparMeHty dacagHol CHCTEMH; 3 - MIAPHIP /IS PeryIIOBaHHS KyTa
BCTAHOBJICHHS IUIOMMHU (parMeHTy dacaaHoi cuctemu; 4 - Gpikcyrounii rBUHT;

5 - MeTaneBe JeKO MOJIEJIIFHOrO BOTHUINA Knacy 34B

TakuMm 4MHOM, CTBOPEHO eKCIIepIMEeHTAIbHY BUIpoOyBanbHy yCTaHOBKY
JUIS. BUSIBIICHHSI 3aKOHOMIPHOCTEH 3MiHM TEMIIepaTyp Ha 30BHIIIHIM MOBEpXHI
BEPTUKAJIBHNX OyMiBENPHUX KOHCTPYKIIH Ta OMIHIOBaHHS 3a0e3nedeHHs
0OMEeXEHHSI MOUIMPEHHS TOKEeXI 1o (hacagam OyiBens. [Toganbi JoCTiKeHHS
OyIyTh CHpsIMOBAaHI Ha MPOBEICHHS BOTHEBHUX BHIIPOOYBAaHb Ta OTPHMAaHHS
3aJIeKHOCTEH 3MiHM TEMIIEPATypHUX PO3MOIUTIB Ha JOCTIUKYBaHOMY (hparMeHTi
(bacamHOl cHcTeMH B 3aJISKHOCTI Bifl il KOHCTPYKTHBHOrO BUKOHAHHS. OTprMaHi
JlaHi J03BOJATH 3JIHCHIOBAaTH TNPOTHO3YBAHHS TIOXKEKHOI HeOesneku (acasis
OyniBens Ta 3AIHCHIOBATH OLIHKY €()eKTHBHOCTI OOMEKEHHS ITOLIMPEHHS OXKEXKI
1o (acasam OyiBeNb 3a JOMOMOTrOI0 BOTHEBHX MEPEIIKOKYBAYIB PI3HUX THIIIB.



242 XVIII Miscnapoona nakogo-npakmuuna Kongepenyis
MONOOUX 8UEHUX, KYPCAHMIE ma cmyoeHmie

Jlitepatypa

1. banmnofl.B.  CTBOpeHHS  €KCHEpUMEHTAIBHOIO  BHIPOOYBaJIHHOTO
CTEHAY UISIOCIIKEHh OOMEKEHHS TOIIMPEHHS MOoXexXidacanamuOymiBesns.
HaykoBuii BicHuk: LluBinmbHMI 3axucT Ta mokexkHa Oesneka No 2(14) 2022,
C.21-34.

2. 4.B. bammo, P.C. SIkoBuyk, B.B. Hixnuuk, O.I. Karitin AHami3 Ta
chucTeMartHu3aiis THIIB  QacagHuX CcHCTeM OyIiBenb SIK  IepenymMoBa
YIOCKOHAJIEHHSI TNPOTUIIOXKEXKHUX 3aXOnuiB. Bicuuk «llodcedxcna 6e3nexay
JITVBXK]] — Ned(), 2022, ¢ 5-15.

References

1. BalloYa.V. Creation of an experimental test stand for research on
limiting the spread of fire in the facades of buildings. Scientific bulletin: Civil
defense and fire safety No. 2(14) 2022, pp. 21-34

2. Ya.V.Ballo, R.S. Yakovchuk, V.V. Nizhnyk, O.I. Kagitin Analysis and
systematization of types of facade systems of buildings as a prerequisite for
improving fire prevention measures. Bulletin "Fire Safety" LDUBGD - No. 40,
2022, p. 5-15.



IIPOBJIEMH TA IIEPCIIEKTHBH PO3BUTKY 243
CUCTEMMU BE3INEKU KUTTEAIAIBHOCTI

VIIK 614.84

TEPUTOPIAJIBHI TPOMAJINU. OPT'AHI3ALIA BE3IIEKHA
TA 3AXUCTY T'POMAJI TA TEPUTOPII

Anvona Maiicmpenko
B.B. Ilpugatko
JIbBiBCHKHI Aep:KaBHMI YHIBepcHTeT 0e3MeKH KUTTEAIATBHOCTI

B ymoBax IHTEHCHBHOrO 3ampoOBa/UKEHHS 3MIiHM (OpM Baay, Ta BiJIIOBITHO
JICTICHTpaITi3alii BIaJW, TEPUTOpPIaTbHI TPOMaly, SK HOBOCTBOPCHI aJMiHICTpaTHUBHI
OJIVHMI, 3IIITOBXYETHCS 3 BHPIIICHHSM NMUTAaHHS 3a0e3IedyeHHsT Oe3eKn HaceJIeHHs Ta
TEepUTOpil BiI HAI3BUYAHHMX CHUTyallii Ta noxexx. Ha nmanmit wac oprasizamis
(byHKIIOHYBaHHS 3aX0/1iB Oe31eKH B 00cArax aJMiHICTPaTUBHUX OJUHMIIb HOBOCTBOPEHHX
rpoMaJ € BEJIMKOIO MPOOJIEMOI0, 3 YpaxyBaHHIM BiJICYyTHOCTI IMOCHIIBHOI IOTIOMOTH 3 OOKY
JIepKaBH Ta, TIOKH 1110, YCBIZIOMJICHHSI Y CYO’ €KTiB TOCIIOIapIOBaHHS IOTPEOH y CTBOPEHHI
1 miaTpUMaHHI HezlepkaBHUX (GopM pATyBaNbHUX ciyx0. BinmosinHo, moniOHMiA craH
CIIpaB 3yMOBIIIOE HEOOXiHICTh MPOBEICHHS IIEBHUX JOCIIKEHb Ta PO3POOJICHHS Ha iX
OCHOBI TapaMeTpiB PO3BUTKY Ta (DyHKIIiOHYBaHHS OXKEKHHX Ta PATYBAIBHHX IiIPO3/iTiB
HeJepxKaBHOI GOPMHU yTBOPEHHSI.

KarouoBi ciioBa: psryBanpHa ciyx0a, TepuUTOpiaibHa TpOMaja, IOXKEKHA
OXOpOHA.

TERRITORIAL COMMUNITIES. SECURITY ORGANIZATION
AND PROTECTION OF COMMUNITIES AND TERRITORIES

Alona Maistrenko
V.V. Prydatko
Lviv State University of Life Safety

In the conditions of intensive implementation of changes in the forms of power
and, accordingly, decentralization of power, territorial communities, as newly created
administrative units, face the issue of ensuring the safety of the population and territories
from emergency situations and fires. Currently, the organization of the functioning of
security measures in the scope of administrative units of newly created communities is a
big problem, taking into account the lack of assistance from the state and, so far, the
awareness of business entities of the need to create and support non-state forms of rescue
services. Accordingly, such a state of affairs makes it necessary to conduct certain studies
and develop based on them, the parameters of the development and functioning of fire and
rescue units of a non-state form of formation.

Keywords: rescue service, territorial community, fire protection.

Po3BuTOK TepUTOpiamBHUX TPOMAaJ, HacaMIIepe. i 9ac BEICHHS IPOTH
HamIoi JepKaBM BIiMCHKOBOI arpecii, € MpoIecoM CKIATHUM. 3abe3rmedeHHs
HaceJIeHHA AOCTYyIoM 0 iHdopMmalii, opraHizamis HaJaHHS TMOCIyr y cdepi
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moOyTy 1 HpPOMHCIOBOCTI, OpraHi3alisi OCBITHBOTO 1 BHXOBHOI'O IIPOIECY,
3a0e31eueHH s KyIiBeIbHOI CIPOMOXKHOCTI 1 BHPOOHHYHX TTOTY>KHOCTEH — 11 OJTHi
13 OCHOBHHX 3aJlad, 110 TIOCTaBHJIa JIepKaBa repesl HOBUMH (JOpMaMH MiCIIEBUX
OpraHiB BJiaJii, B 0co0i rpoMa.

[Ipote Bci mepernivyeHi 3aX0H MOBCSIKIEHHOI AisTIBHOCTI Ta TMTOCTYIOBOTO
PO3BHUTKY T'pPOMa/IU B IIEBHUI TIEPioJl Yacy OTPHUMAIOTh HEOOXIIHICT Y 3aXHCTI BiJl
HaI3BUYAWHUX CHTYalill i MOMIN Ta MOXKEX, II0 B CBOI YEPry BUKIHYE MOTPeOy
y PO3BUTKY MIEBHOI CHCTEMH PATYBAJIBHOI CIYXKOH, 3HOBY % TaKH, sIKY HEOOXiTHO
Oyne ¢iHaHCYBaTH 1 MiATPUMYBATH 11 ONEPATHBHICTD 1 3IATHICTh BUKOHYBATH il
3a IPU3HAYECHHSIM.

Besnieka JKMTTEMISNIBHOCTI € CKJIQJAHUM SIK OpraHi3alidiHUM, Tak i
TEXHIYHUM TIPOLIECOM, SKUH MOTpeOye HAJIEKHOI MIATPUMKH Ha BCIX PIBHIX
BJIaJH, TIOCTIHOI'O MOHITOPHHTY Ta KOOPJAUHYBaHHS JIiil.

Jlo mepeniky (akTopiB Ta 3aBAaHb, IO CTOAThH IEPEI TCPUTOPIATbLHIUMHU
rpomMajaM JUisi  YCHIIIHOrO CTBOPEHHS PSATYBaJbHUX IIJPO3IUIB Ta B
IIoAaJIbIIOMY X PO3BUTKY 7| Hi}ITpI/IMaHHH, BXOJATH: BUBHAUCHHA OIITUMAJIBHOI'O
MiCI_[ﬂ pOSMiH_ICHHﬂ IMOXKEXKXHOTI'0 ACMO0 3 YpaXyBaHHSIM BUMOI' HOPMAaTUBHOT'O Hacy
J0131y Ta OOMEXKEHHS 4acy BUJIBHOI'O PO3BHUTKY MOXEXI; OYIiBHULITBO Aeno, abo
MIPUCTOCYBAHHS ICHYIOUMX OyIiBesb, JJIsl PO3MIILEHHS TEXHIKH, 00JaJHAHHS Ta
0Cc000BOTO CKJIay PSITYBIBHUX CIIYXO; CTBOpPEHHsS KOM(OPTHHX yMOB Ipall,
010 NepeOyBaHHsI Ha YepryBaHHI Ta MEBHUX BHUJIB MPEMiIOBaHHS; IPOBEICHHS
MATOTOBKH OCOOOBOT0 CKJIQAy Ta MiATPUMAHHS B MONAIBIIOMY X KBaidikari;
3a0e3MeueHHs] PATYBAIBHOTO MiAPO3/iTy HEOOXITHOK TEXHIKOI, 00JIaIHAHHIM
Ta CIHOPS/DKEHHSM; 3a0e3leveHHs (IHAHCYBaHHS Ha MAJIMBHO-MAaCTHIIBHI
MaTepiaj, IeTaii i MaTepiaiu AJsl MPOBEACHHS PEMOHTY TEXHIKH, 00JIaHaAHHS 1
npuMilleHs Ta 6arato iHmoro. Peanizaiis 3a3HaUeHUX 3aXO0/IiB € 00OB’SI3KOBOIO 3
METO0 CTBOPEHHS Ta YCHINIHOrO ()YHKI[IOHYBAHHS ITiJPO3ILIiB.

[lpore, me Ha mOYAaTKy IUIAaHYBAaHHSA 1O CTBOPEHHS PATYBAJIbHHX
MiAPO3ALTIB MMOCTAIOTh MPOOJIEMH, OfHA 3 SIKUX - BH3HAYEHHS ONTHUMAalbHOTO
Micl po3mimeHHs nemno, sumoramu JBH B.2.2-12:2019 «[lnanyBanHs Ta
3a0ymoBa TEpUTOpi» 3a3HAYEHO 1 paziyc 0OCIyroByBaHHS He Oinmbrie 3 KM i
OIHOYACHO Yac AOI3Qy B CUIBCHKiM MicmeBocTi He Oinpme 20 XB, HEOOXimHO
BpaxXoBYBaTH pajiiyc 0OCIyroBYBaHHS UM 4ac M0i31y?

[otpeOyeThcs, e A0 MOYATKy IUIAHYBaHHS Ta peaizallii 3axoIiB
PO3MILIEHHS JENO YpaxyBaTH IOXKEKHOI Ta TEXHOTCHHOI HaBaHTard, a TAKOX
0COOJIMBOCTI PETiOHY, IO MiIIATAE 3aXKUCTY 3 OOKY PATYBAIBHOTO MiAPO3ILTY, Ta
BiJIMOBiTHO BU3HAYMTHU BUJ T4 KATErOpIf0 PATYBAIBHOTO IMiApo3ainy. IcHye, 3a
HEOOXiTHOCTI a00 BiJICYTHOCTI MOXJIMBOCTI IOTPUMAHHS ONTHUMAIBHUX 30H
00CITyrOByBaHHS, MOXIIUBICTh OpTaHi3allii AEKUTBKOX PATYBaJIbHUX ITiPO3.iTiB
JUTS 3aXUCTY OKPEMO TePUTOPIi TPOMa i OKPEMO MOTYKHOCTeH BUPOOHHUIITBA.

HacrymHoro mpo0ieMoro po3MIIeHHs AeMO0 PATYBAIBHOTO MiIPO3ITY €
NpUB’s3Ka O MICHEBOCTI 3 YpaXyBaHHSAM HAasBHHUX JDKEped IONOBHEHHS



IIPOBJIEMH TA IIEPCIIEKTHBH PO3BUTKY 245
CUCTEMMU BE3INEKU KUTTEAIAIBHOCTI

BOTHEraCHUX pPEYOBHMH, TPAHCIOPTHI PO3B’S3KM 1 Mepexi, 10 He 3aBXKIU
BIJIMOBITAIOTh YMOBAaM «OIVKUYC-TITBUTICY.

3BakarouM Ha OKpEecJeHi MpoOJieMH, IOCTaE HEOOXiIHICTh y CTBOpPEHHI
QITOPUTMY TIPUHHSTTS PIlIEHb Ta OLIHKMA MICISl PO3MILIEHHS PSTYBaIBHUX
miapo3ainie. Halikparie npu anpo0ariii 10 iCHYFOUMX TepUTOPIaTbHIX TpoMa, iX
MOAAJIBIIOr0 PO3BUTKY, PO3BHUTKY iHPPACTPYKTYpH TOIIO, 3apEKOMEH/yBaB cede
anroput™m Jleiiketpu. OOpaxoBaHi Ha Horo 0a3i MozeNli € HAHIPOCTIIAMU IS
BHCYBaHHS MPOMO3UIIiH, BUSBICHHS 0OMEXEHb Ta HEBIAMOBITHOCTEH.

JlitepaTypa
1. Konekc nMBiIbHOIO 3aXUCTy YKpaiHH.
2. 1BH B.2.2-12:2019 «IInanyBanHs Ta 3a0y10Ba TEPUTOPIi».
3.1Ipo 3aTBepkeHHS TOPSAAKY (YHKLIIOHYBaHHS  JOOPOBUIBHOI
noxexxHoi oxoponu: IlocraHoBa KabGinery winicTpiB Ykpainu Ne 564 Bin
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V]IK 614.841
TEXHIYHI XAPAKTEPUCTHKH TA ITOKEKOBE3ITEYHI
BJIACTUBOCTI INITKOBUX TA BE3IIITKOBUX JIBUT'YHIB

Isan Conomon
O.b. HazapoBens, KaHIUIAT TEXHIYHUX HAyK, JTOLUECHT
JIbBiBCBHKHI Aep:KaBHMIl YHIBepcUTeT 0e3NMeKH KUTTENIITbHOCTI

[NostBa Ha prHKY YKpaiHH BEJTMKOI KUTBKOCTI TOBAPIiB 3 BUKOPUCTAHHAM O€3ITiTKOBUX
€JICKTPOIIBUI'YHIB TOCTIHHOrO CTpyMy IOTpeOye BHBUCHHS Ta aHali3y TEXHIYHHX
XapaKTEepUCTHK Ta MOXEXKOHEOE3NEeUHNX BIIACTUBOCTEH arperariB Taxoro Tumy. Illo
HEOOXiTHO /TS 3aIPOBaPKEHHS HOBUX CTaH/IaPTiB OLIHKH CIIPAaBHOCTI, TIPaBHX YIIAIITYBaHHS
Ta BUMOT, IO JI0 €KCIUTyaTallii arperaris Takoro Tuiry. Lle cTBOpUTh YMOBHU 11 Oe3MedHOL
eKCIUTyaTallii, Ta 3a0e3Me4nTh HaaiiiHICTh IPY JJOTPUMAHHI BCIX BUMOT.

Kiro4oBi ci10Ba: enekTpoiBUryH, O€3IIITKOBUMH, OXEKHA Oe3neka.

TECHNICAL CHARACTERISTICS AND FIRE SAFETY PROPERTIES
OF BRUSHED AND BRUSHLESS MOTORS

Ivan Solomon
0.B. Nazarovets, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

The appearance on the market of Ukraine of a large number of products using
brushless direct current motors requires the study and analysis of the technical
characteristics and fire-hazardous properties of units of this type. What is necessary for the
introduction of new standards for the assessment of serviceability, correct arrangements
and requirements for the operation of units of this type. This will create conditions for safe
operation and ensure reliability in compliance with all requirements.

Keywords: electric motor, brushless, fire safety.

Ha croromuimHiit eHp BigOyBa€eThCs BeMnka 00pOThOa 3a eKONIOTigHICTb,
TOMY BiZOyBa€ThCs MOCTYIIOBA BiIMOBA BiJ IBUTYHIB BHYTPIIIHBOT'O 3TOPaHHS.
IxHe Miclie akTHBHO 3aiiMarOTh eeKTpoABUIYHH. TOMy €IeKTPOIBUIYHH 3apa3 €
MEpCHEeKTHBHOI C(eporo. IXHIM TIIOCOM Takok € Te, IO BOHM MpPOCTille
I TAF0THCSI KOMIT FOTEPH3allii.

€ OGarato ctep ae Bix MexaHi3My BUMAraeThCsi aBTOHOMHICTh HATIPUKIIA;
ABTOTPAHCIIOPT, PYYHHUHA IHCTPYMEHT, OE3MUIOTHI JiTanbHI amapaTH Ta iHIII.
ABTOHOMHA po0OTa E€IEKTPOCUCTEM 3a0€3MEUYETHCS 32 PAXyHOK aKyMYIATOPIB,
Tak MO0 HE YCKIATHIOBATH CHCTEMY B OUIBIIOCTI BHITAJKIB BCTaHOBIIOIOTH
JBUT'YHH TIOCTIHHOTO CTpyMy sKi HE BHMAraloThb JOAATKOBHUX IIPHCTPOIB JUIS
3MiHH ITOCTIHHOTO CTPYMY B 3MiHHHH.
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Pucynok 1 — BynoBa konextopHoro ta 6e3 KOJIEKTOPHOTO JBUT'YHA

be3m1iTkoBI IBUTYHH MalOTh Kpallli apaMeTpy yIpaBIiHHS TaK K OKPIM
CHJIM CTPYMY III€ MOXKHA PETYJIIOBATH YACTOTY MEPEKITIOUCHHS eeKTPOMArHITIB,
IIPU TOMY MOXKJIMBICTh 00epTaHHs B OOM/BI CTOPOHH 3AJIUIIAETHCS

B mBurynax mocTiHHOro CTpyMy INITKAa € Bpa3IMBUM €JIEMEHTOM Ta
norpedye ONATKOBUX 3yCHIIb B OOCIYTrOBYBaHi JjIst X 3aMiHH T2 OYUCTKH JIBUTYHIB
Bij muity. [Ipore chOrozHi Ha PUHKY MPEACTaBIICHI OS3IIITKOBIIA ABUTYHH. BoHM €
psMOI0 MOH(DiKaLI€l0 3BUYAHUX JIBUTYHIB MTOCTIHHOTO CTPYMY, B SIKOMY IIITKY
3aMIHEHO  HAMIBIPOBIAHUKAMH.  BiJCYTHICTh  IIITKM  3HA4YHO  CIPOILYE
00CIIyrOBYBaHHS IBUTYHA Ta MA€ Psiji TIepEBar npo siki T 10 TEKCTY.

J10 OCHOBHUX TiepeBar 0e3NITKOBUX JBUTYHIB MOXKHA BiJIHECTH:
nokpamienuit KK/ 3a paxyHOK BiJICyTHOCTI TepTs,
3MEHIIEHHS 3YCHJIb Ha 00CITyrOBYBaHHS,

OUTBILINIA pecypc IBUTYHA,

HWKYUI piBEHB 1IyMY,

MEHIIIA TEIUIOBIAnaya,

O1JTBIIIe MOXIIMBOCTEH YIIpaBITiHHS,

MEHIIII PO3MipH MIPH €KBIBAJICHTHIH MOTYKHOCTI.

Jlo HemomiKiB OE3MIITKOBUX IBUTYHIB MOYKHA BiTHECTH: TIO-TIEPIE BICOKY
BapTICTh TAKOTO BUPOOY, X0Ua 32 OCTaHHI POKH TEXHOJIOTIS CTaja JOCTYITHIIIOK
1 Taka TeHmeHIist 30epiraeTbesi, Mo-apyre Ais 3abe3redeHHs poOOTH JBHUTYHA
TaKoOro THITY JOJATKOBO HEOOXiJHI €IeMEHTH KOHTPOJIO TaKi SK TPAH3HCTOPH,
MIKpOIPOLIECOPH, IIPOLECOPH, IIO B CBOK Yepry TaKOX YCKIAJHIOE TaKH{
MEXaHi3M.

3 TOYKM 30py MOXKEKHOI O€3MeK: PI3HUII MDK IIITKOBUMH Ta
0e3IITKOBUMH JABUT'YHaMH MOCTIIHOTO CTPYMY HOJISITAE B!

- be3mniTkoBi ABUTYHM MarOTh MEHINY TEIUIOBiIady HiK HITKOBi. Tax
0e311ITKOBOMY JBUIOHY ITOTPiOHA MEHINA IO pajiaTopiB s 3a0e3MeueHHs
OXOJIOMKECHHS.

O]
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- BigcyTHicTh MOXIJIMBOCTI yTBOPEHHS IiCKOp Ta BHHHKHEHHS C(EKTY
«BOTHSTHOT'O KiJIBISD» SIKi TIPUTaMAaHHI II[ITKOBAM JBHUTYHAX

BucnoBok: Ha ceoropHimHiii geHbp O€3INITKOBI ABHI'YHH IIOCTIHHOTO
CTPYMY MAalOTh Kpallli XapaKTEPUCTHKH, SK B pOOOTI Tak i B cdepi MOKEKHOI
6e3mnexn. KinbkicTs cdep 3 IXHIM 3acTOCYBaHHS 30UIBIIYETHCS 3 KOXKHUM POKOM
i 6arato BiZJOMHX BHPOOHHKIB IPOMOHYIOTH MPOIYKIIIO i3 3aCTOCYBaHHIM L€l
TEXHOJIOTII.
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0311 TKOBHI/
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VJIK 621.311.61

YAOCKOHAJIEHHA PESEPBHOI'O EJIEKTPOKUBJIEHHA 1A
ABTOMATUYHUX CUCTEM BOJAHOI'O NOXKEXOI'ACIHHSA

Hixima Tumkoe
O.B. ll1anoBajioB, KaHAWAAT TEXHIYHIX HAYK
JIbBiBCHKHI Aep:kaBHMI YHIBepcHTeT 0e3NeKH JKUTTEXISIILHOCTI

VY nomoBizi po3rIIHyTO pobieMy 3a0e3IeYeHHsT aBTOMaTHIHUX CHCTEM BOISHOTO
MOKEKOTACIHHS PE3EPBHUM  EIICKTPOXKHMBIICHHSIM. 3alpOMOHOBAHO CXEMY AKTHBHOIO
pe3epBYBaHHSI €IICKTPOKUBIICHHS CHCTEMH BiJl aKyMYJISTOPHUX OaTapeil 3 BUKOPHCTaHHSIM
ABTOHOMHHX 1HBEPTOPIB HATIPYT'H Ta PEryJsTOPIB YaCTOTH.

Ki1r040Bi c10Ba: eneKTpoXKUBIICHHS, CHCTEMa BOJISTHOTO ITOKEKOTaCiHHSL.

IMPROVEMENT OF STANDBY POWER SUPPLY FOR
AUTOMATIC WATER FIRE EXTINGUISHING SYSTEMS

Nikita Tymkov
0.V. Shapovalov, Candidate of Technical Science
Lviv State University of Life Safety

The report considers the problem of providing automatic water fire extinguishing
systems with backup power supply. A scheme of active backup of the system's power
supply from storage batteries using autonomous voltage inverters and frequency regulators
is proposed.

Keywords: power supply, water fire extinguishing system.

3eMiIeTpyCcH, yparaHu IHIIN HenepeOOpHI CWIIM TPHPOAH, a TaKOXK
BIfiCPKOBi il HEraTWBHO BIUTMBAIOTh HA LIJICHICTH Ta POOOTY EHEPTreTHIHHX
Mepex KpaiHd. Lle B cBOIO 4epry BIUIMBAE HA MOXKIIMBICTh BUKOPHUCTAHHSA CHCTEM
MIPOTUIIOKEKHOT0 3aXUCTY, SIKi € CIIO)KHBAYaMH €IEKTPOSHEPTii.

3 MeTor 3MEHIICHHS 4Yacy NpPUBEICHHS B il0 BUKOHABYMX OPTaHiB
(acuaxpoHHUX OBUTYHIB (A/l)) aBTOMaTHYHHUX CHCTEM BOISHOTO TIOXKEKOTraCiHHS
Ta YHUKHEHHS HEOOXiTHOCTI JOAATKOBOTO MepeIIaHyBaHHs Ta IepeodIiaHaHHs
MPUMIIIEHb I 1X BIAINTYBaHHA, MPOTOHYEMO BHKOPUCTATH TpHuda3Hi
IHBEpTOPH HATIPYTH 13 )KUBJIICHHSAM BiJI aKyMyIsTOpHHUX OaTapeii [1].

CrpykTypHa cxema i crmoci0 (opMyBaHHS KBa3iCHHYCOIIHOI HAINpyrd
KHUBJICHHSI TIPUBOJHOTO ACHHXPOHHOI'O JABHIYHAa BOISIHOTO Hacoca OMNHCaHa
B[1, 2].

3 Meroro 3a0e3NeueHHs PO3PAXyHKOBUX IapaMeTpiB  CHCTEMH i
PO3paxyHKOBOro d4acy ii poOOTH, He 30LIBLIyIOYM TIOTYKHOCTI JDKepera
xuBneHHs (AbB), mpomoHyeMo perymroBaHHS YacTOTH >kuBineHHA AJl 1o
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3BOpOTHOrO 3B's3Ky puc.l, me Ab - Omok akymymaropaux Oarapeit, AIH -
AaBTOHOMHHH iHBepTOp Hanpyru, A/l - aCHHXpOHHUII IBUT'YH MPUBOAY BOASHOTO
Hacoca, CY - cucrema ynpasininasg, H - Bonsauii Hacoc ITH - meperBoproBay
Hanpyry, [T4 — nepeTBoproBad 4acToTu.
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Pucynok 1 — CtpykTypHa cxemMa KepOBaHOIO JUKEPEITa KUBJIEHHS aCHHXPOHHOIO
JIBUT'YHA

3MeHIIEHHS HAIpYrd OKUBICHHA B  PE3yIbTaTi  PO3PSIDKAHHS
aKyMYJATOPHUX OaTapeil NPONOHYEMO KOMIICHCYBATH 3OUIBIICHHS YaCTOTH
Hanpyru xuBneHas Al va 0,5 T'm.

1100 yHMKHYTH 3HWKEHHSI HEOOXIJHUX ITapaMEeTPIB TUCKY 1 BUTPATH BOIU
Ha TACiHHS, CHCTEMa YIPABIIHHS 32 CHUTHAJIOM 3BOPOTHHOTO 3B’S3Ky (opmye
kepytounii BrutB Ha AIH juist 3011blIeHHS 4acTOTH HANpyry xuBiieHHs AJl Ha
0,5 T'm. Mexaniuni xapakrepuctukun AJl BOJIHOrO Hacoca aBTOMATHYHOL
CHCTEMH TOXKEKOTACIHHS TPH HOMIHAIBHIM HAIpy3i )KUBJICHHS 1 MOHWKEHOI Ha
10% Bin HOoMiHaNBHOT (340 B), sika BHHUKIA B pe3ynbTati po3psay Ab, a Takox
npu 301bIeHiH yacToTi xuBiaeHHs Ha 0,5 ' (Touka C), noka3ani Ha puc.2. J{is
NIPUKIIay B OOIPYHTYBaHHI ajlrOpuTMy POOOTH CHCTEMH YIPaBIiHHS POOOTOIO
CHCTEMH MOXKEKOTACIHHS PO3TILIHYTO CHCTEMY 3 BOISTHUM HacocoM tuy KM 50-
32-125 Tta enexrpomBurynom AMP80B2Y3 3 mampyroro xwuenerHs — 380 B,
HOMiIHAJIBHAM CTPYMOM CHOXKHUBaHHS — 4,6 A Ta moTyxHicTio — 2,2 KBT.
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Pucynok 2 — MexaHiuHI XapaKTepHCTHKU CHCTEMU:
a) 3aJIeKHiCTh KyToBOl mBuakocTi AJ] Bix Momenty (Touka C npu f= 50,5T'w)
0) paboua Touka cucremu (Touka C mpu f= 50,5T"w)

BuxopucraHHs perynioBaHHs YaCTOTH >KUBJICHHS A/Jl, ke BinOyBa€eThCs B
ABTOHOMHOMY 1HBEPTOp BIJOYBA€ThCSI BIANOBIIHO A0 AQJITOPUTMY CHCTEMH
YIIpaBIiHHS, J03BOJISIE 3a0e3leuyBaTH HOPMATHUBHI (PO3paxyHKOBi) 3HAYECHHS
TUCKY 1 BHTPaTH CHUCTEMH IIOXKEKOTaCiHHs, 0€3 HaBaHTAXKEHHS CHUCTEMH
JIOIATKOBOIO KiJIbKICTIO aKyMYIISITOPHUX OaTapei, 10 B CBOIO 4Yepry MiBHIIYE
piBeHb (YHKIIOHYBaHHS CUCTEMH 1 3aXUILEHICTh 00'€KTIB.
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CHALLENGES AND PERSPECTIVES OF TEACHING SAFETY
DISCIPLINES IN TIMES OF WAR

Elnara Skyba
G.M. Kryvenko, Candidate of Technical Sciences, Associate Professor
Ivano-Frankivsk National Technical University of Oil and Gas

The article discusses the challenges and perspectives of teaching safety disciplines in
times of war, particularly in the context of the rapid development and implementation of
advanced information technologies. The improvement of Artificial Intelligence has a
significant impact on various sectors of the economy, including higher education. The article
concludes that the transition to the Al era involves a conceptual change in the provision of
educational services, and the use of Al can contribute to creating a student-oriented learning
ecosystem that benefits student learning, academic leadership, student assessment and
grading, and also ensure the quality of educational programs.

Keywords: safety disciplines, information technologies, Artificial Intelligence,
higher education.

IMPOBJIEMHU TA IEPCIIEKTUBU BUKJIAJJAHHS IMCHUTIJIIH 31
COEPU BE3IIEKH B YMOBAX BOEHHOI'O CTAHY

Ensnapa Cxuba
I''M. KpuBeHK0, KaHIUIAT TEXHIYHUX HAYK, JOICHT
IBano-@®paHKiBChbKMIT HaliOHANBLHUIT TeXHIYHUIA YHiBepcuTeT HadTH i ra3zy

V crarti po3misaaoThes IpodieMu Ta MePCHEeKTHBH BUKIIAIaHHST MCIMILTIH 31 chepu
Oe3MeKn y BOEHHHH Yac, 30KpeMa B YMOBaX CTPIMKOTO PO3BHTKY Ta BIPOBAJKEHHS TIEPEIOBUX
iH(pOpMAIIHAX TEXHOMOTIH. YIOCKOHAICHHS IITYYHOTO iHTENeKTy Ma€ 3HA4YHWK BIUIMB Ha
Pi3Hi CeKTOpH €KOHOMIKH, BKITFOUAFOUH BHIILY OCBITY. Y CTaTTi 3p00IeHO BUCHOBOK, IO TIEpeXist
JI0 eMOXH IITYYHOTO HTENEKTy nependadae KOHIETYa bHi 3MiHH B HA[JaHHI OCBITHIX MOCITYT,
a BHUKOPUCTaHHS LITYYHOTO IHTEJIEKTY MOXKE CIIPHSATH CTBOPEHHIO EKOCHCTEMH HaBYaHHS,
OPiI€HTOBaHOI Ha CTYICHTa, IO NpHHECE KOPHCTh HABYAHHIO CTYICHTIB, aKaJeMidHOMY
JIiIepCTBY, OLIHIOBAHHIO CTYICHTIB, a TAKOX 3a0€3MEUHTh SIKiCTh OCBITHIX MPOrpam.

KorouoBi ciioBa: qucimruting, iHpOpMAaIiiiHi TEXHOMOT, IITYYIHNI IHTENeKT, BUIIA
OCBITA.
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During times of emergency situations, especially during a state of war,
teaching safety disciplines related to general safety issues, occupational health and
safety, and civil defense becomes of utmost importance. The number of hours
allocated for these courses has been consistently reduced since the cancellation of
the joint order of the Ministry of Education and Science of Ukraine, the Ministry
of Ukraine on Emergencies and Affairs of Population Protection from the
Consequences of the Chornobyl Catastrophe, and the State Committee of Ukraine
on Industrial Safety, Occupational Health and Mining Supervision No.
969/922/216 dated October 21, 2010. It is evident that after February 24, 2022,
due to the armed aggression of the Russian Federation and the increasing risks of
the enemy's use of weapons of mass destruction, including chemical weapons and
the threat of the use of biological and nuclear weapons, it becomes necessary for
students to acquire knowledge and skills to act in emergency situations. Therefore,
it is necessary to make changes in the formation of the educational process in favor
of disciplines such as "Health Safety", "Fundamentals of Occupational Health and
Safety", and "Civil Defense", the importance of which is undeniable.

New realities require new approaches to the implementation of the
educational process, including the use of distance learning, which involves the use
of various educational information platforms. An analysis of the most common
distance learning systems [1] has shown that the Moodle system is one of the most
relevant and effective for use in emergency situations. Ivano-Frankivsk National
University of Oil and Gas has a decade of experience in implementing the Moodle
system. During this time, university professors have developed and certified over
400 distance learning courses, including those on safety disciplines, which require
constant updating to comply with current requirements and changes in legislative
and regulatory acts on safety and health of workers.

In addition, the development and implementation of advanced information
technologies require a paradigm shift in the learning process, which is the subject
of intense debate. The improvement of Artificial Intelligence (Al) affects most, if
not all, sectors of the economy, and higher education is no exception. Considering
that the development of Al tools and technologies precedes the social and even
legal aspects of the consequences of their widespread implementation, it is
understandable that there is a certain level of mistrust and concern among the
public regarding malicious use, especially in times of war. The transition to the
Al era involves a conceptual change in the provision of educational services.
Published studies [2-6] on this topic indicate that the most likely scenario for the
future of academic education in higher education in the light of Al transformations
is an optimistic scenario. Experts have noted that Al tools can actively participate
in many academic aspects, namely in improving academic education and student
learning, promoting academic leadership, improving the process of student
assessment and grading, activating university and student activities, improving
programs and quality assurance, providing education in virtual reality, providing



IIPOBJIEMH TA IIEPCIIEKTHBH PO3BUTKY 255
CUCTEMMU BE3INEKU KUTTEAIAIBHOCTI

additional support to students, and facilitating learning by trial and error. The use
of Al contributes to the creation of a student-oriented learning ecosystem, where
students receive a customized learning strategy and approach based on their needs
and desires. Regarding the correct actions that need to be taken in higher education
to derive the maximum benefit from the application of Al, experts recommend
preparing teachers, including those of safety disciplines, for effective use of Al
products through training courses, seminars and internships.

Therefore, there is an urgent need today to change the vector of educational
activities towards safety disciplines, which can be done by increasing the number
of study hours and including them in the mandatory part of educational programs,
using modern educational and information platforms, tools, and artificial
intelligence technologies. Such development would demonstrate the interest of
society and educational institutions in particular in implementing sustainable
development principles in the educational process under the conditions of martial
law, and promote European integration and rapid economic recovery in the post-
war period.
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YIK 614.8

BUCOTHI )KUTJIOBI BYJIUHKU: ITOKEKHA HEBE3ITEKA TA
OCOBJIMBOCTI ITPOBEJIEHHS EBAKY AIIII

Haszap Conanuk
M.3. Ilenenxo, KaHAUAAT TEXHIYHUX HAYK, JOLEHT
JIbBiBCHKHI Aep:kaBHMI YHIBepcHTeT 0e3MeKH JKUTTEXISIILHOCTI

B pamkax poOOTH mpoaHaTi30BAaHO OCHOBHI TPUYMHM BUHHUKHEHHS TTOXKEK,
CKJIQJIHOIII X JIKBifamii Ta 0cOOIMBOCTI eBaKyalii JItoei 3 BHCOTHUX Oy/IMHKIB.

KurouoBi cioBa: moxexHa HeOe3rneka, BHCOTHI OyIMHKH, ITTOXKeXa, CHCTEMH
TIPOTHITOXKEKHOTO 3aXHCTY.

HIGH-RISE RESIDENTIAL BUILDINGS: FIRE HAZARDS AND
EVACUATION PROCEDURES

Nazar Solianyk
M.Z. Peleshko, Candidate of Technical Sciences, Associate Professor
Lviv State University of Life Safety

As part of the work, the main causes of fires, the difficulties of their elimination,
and the features of evacuating people from high-rise buildings have been analysed.
Keywords: fire hazard, high-rise buildings, fire, fire protection systems.

BucoTHi KHUTIOBI OYIiBjIi € HEBITEMHOI YACTHHOK CY4aCHOTO MiCHKOTO
nmangmadty. BoHn 3a0e3meuyroTh JKATIOBHH MPOCTIp IS THCSY ITIOAEH Ta
BiJIrparoTh BasKIUBY POJIb Y PO3BUTKY MicTa. OIHAK, BUCOTHI JKUTIIOBI OYIiBIIi €
0CO0JIMBO Bpa3IMBUMH JI0 MOXKEXKI Yepe3 CBOKO BHCOTY Ta CKIIAIHICTh €BaKyallii
MEMIKAHIIB. [HIMAeHTH, SKi BiIOYBAIOThCA B IUX OYIIBIIAX, MOXKYTh BUKIHKATH
Cepio3HI HACHIIKU IS )KUTETIB, PATYBAIBHUKIB Ta MaifHa.

OCHOBHHM 3aBJaHHAM ITOXKEKHOI O€3MEKH TaKUX OyIiBEIb € YHUKHEHHS
MOXKEXK1 Ha 00'€KTi, a y pa3i 11 BUHMKHEHHS - 3a0€3ICUYCHHS 3aXUCTY JIIOACH 1
MaTepiaIbHAX I[IHHOCTEH Bil HeOE3NMeYHHX YWHHHKIB Tokexi [1]. s
3a0e3medeHHs e()EKTUBHOIO IPOTHIIOKEIKHOIO 3aXUCTY BHCOTHHX JKHTIOBHX
OymiBenb Ta OymiBeNb MiABHINEHOI IMOBEPXOBOCTI PO3POOJICHHMIA Ta YCIIITHO
3aCTOCOBYETHhCS 0OaraTOpiBHEBHH KOMIDIEKC 3axXOMiB, IO TPYHTYETbCS Ha
KOHIIETIIIii TPIOPUTETHOCTI OE3MEeKH JIOACH BIATOBIAHO IO BUMOI MOXKEXKHOI
Oc3meku  [2-5]. BwucoTHi OyaWHKH ~ PO3TAlIOBYIOTH 3  BPaXyBaHHAM
MIPOTUTIOKEKHUX PO3PHBIB, BIJACTaHb JO HAHOIMKYOrO TOXKEKHOTO JICTO
MOBMHHA OyTH He OuTbIne 2 KM, CIiJI nepeAadadaTH MPOi3AM JUIS TOXKEKHOL
TEeXHIKH, a TaKOX MalJTaHIUK{ JUIS TTOXKEXKHOI TEXHIKM Ta remkonTtepiB. Ha
MIepIIOMY ITTOBEpCi BHCOTHOI OY/iBJII BIAIITOBYETHCS NMPHUMIIIEHHS MOXKEXHOTO
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IOCTy, IO BHCOTI I TOTPIOHO TOMUIATH HAa TMPOTUIOKESKHI BIJICIKA Ta
BJIAIITOBYBATH TEXHI4HI MOBEpXU. Pa3oM 3 THM B Takux Oy[iBIIAX MOBUHHI OyTH
CUCTEMU:

- BHYTPILIHBOT'O Ta 30BHIIIHHOTO MTPOTUIIOKEKHOTO BOAOMOCTAYaHHS (HA
MmoBepXax Ta B KOXHIA KBapTUPI MalOTh OYTH MOXKEXKHI KpaH-KOMIUICKTH,
00JTaTHaHI BiIMOBITHUMH PYKaBaMH Ta CTBOJIAMH);

- aBTOMATHYHOI MOYKEKHOI CUTHAI3aIlil Ta OMOBIIIEHHS PO TOKEKY;

- TIPOTHMMHOTO 3aXHUCTY;,

- OJIMCKAaBKO3aXUCTY.

OCHOBHHMMM MPHUYMHAMU MTOXKEK] B TAKUX OYIIBIIAX €:

1. Henorpumanuss — nokeskHoi  Oesmeku.  HemoctaTHs — KibKiCTh
€BaKyalliiHUX BUXOJIB, BIJICYTHICTh MPOTHUIIOKEKHUX NBEped 1-ro Thmy Ha
BXOJaxX B KBapTHPH, INOPYHICHHSA aBTOMATHYHHUX CHUCTEM HO)KC)KOFaCiHHS[ Ta
OITOBIIIIEHHS ITPO TOXKEKY, 110 MOXKE 3HAYHO YCKJIQJHUTH €BaKyaIlito JIFoAEeH Imij
Yac MOXKEKi Ta CIIPUIMHUTH OUIBIITY KOy MaiHy.

2. HempaBuiibHE BCTAHOBIEHHS Ta EKCIUTyaTallis elIeKTPooOJiaJHaHHS.
BI/IKOpI/ICTaHHﬂ NEPCBAHTAXCHUX  CIICKTPUYHHUX MCPECXK Ta HCIPaBHIBHO
BCTAHOBJICHUX €JICKTPOIIPHIA/IIB MOXKE IIPU3BECTH 10 KOPOTKOTO 3aMHUKaHHS, SIKS
MOXE BUKJIMKATU TTOKEKY.

3. Ilorana sixicts OymiBeapHUX MaTepianaiB. OIHIEIO 3 MPUYNH MIBUIKOTO
MOIIUPEHHS TOXEXKI Y BHUCOTHHUX OVMIBISIX € HESIKICHI MaTepiaid, 3 SKHX
BUKOHAHI Il OymuHKH. Ha ChOromHi BCTAHOBJIEHI MPOTHIIOXKEKHI HOPMH
MOPYIIYIOTBCSA 1€ y XOAI MPOeKTyBaHHsA Ta OymiBHMITBA. Haiidimbin
HeOE3MEYHNMH € TIOPYIIEHHS TOXKEKHOI O€3MEKH MM YaC MOHTYBaHHS CUCTEM
(hacagHOI Temmoi3omsIi BUCOTHUX OyauHKIB [1]. 3abe3meyeHHs: BOrHECTIHKOCTI
OymiBEeNbHMX KOHCTPYKIIH 1 OymiBenb B IIJIOMY — OCHOBA CHCTEMH
MPOTUITOKEKHOIO 3aXMCTy OymiBelnb. BOrHecTifikicTe € MIKHApOIHOIO
MOKEKHO-TEXHIYHOI0 XapaKTEPHUCTUKOIO, IO PErIaMEHTYETHCS OYIiBEIbHIMH
HOpPMaMH 1 XapaKTepu3ye 3JaTHICTh KOHCTPYKIIH YMHHTH OMip Iii mokexi. Y
3B'S3KY 3 LM ITOKA3HHUK BOTHECTIMKOCTI € OCHOBHHMM IIpH BHOOpPI Martepialy
OCHOBHHX KOHCTPYKTHBHHX €JIE€MEHTIB OymiBii Ta ii 03100JIeHHS, 30KpeMa
YTeIUICHHSI.

4. HegoTpuMaHHS NpaBUJI IOKEKHOI OE3MEKH I 4Yac eKCIUTyaTalii.
HenpasunbHe 30epiranHs TOPIOYNX MaTepiatiB, KypiHHS B 3a00pOHEHHUX MIiCIIIX
MOXYTb CIIPHIMHUTH TIOKEKY.

5. BiACyTHICTD peryaspHUX MEPEeBIpOK Ta TEXHIYHOTO OOCITYroBYBaHHS.
BifcyTHICT peryispHOro TEXHIYHOTO OOCIyrOBYBaHHS Ta TIEPEBIPOK CHUCTEMH
TIPOTHITOKEKHOT O 3aXUCTY MOXKE TIPU3BECTH J0 X HECIIPABHOCTI Y pa3i MOXKexKi.

BucoTHi xuTIOBI OymiBII IMOBHHHI BiAMOBiJaTH BHCOKHUM CTaHIapTaM
TTOXKEKHOI OE3MEKH, OCKITTBFKH y Pa3i MOXKEXkKi B TAKUX OY/IIBIISIX PU3HK OMIHUPEHHS
moyM’st 1 HeOe3MEeKH JUIS JKUTTS 1 3/I0pOB'sl JIIOAEH € 3HAYHO BHIIUMH, HDK Y
3BUYAHHUX Oy/IiBIISX.
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JepxaBHi OyniBenbHI HOPMH PETJIAMEHTYIOTH OYHiBHHUIITBO O0’€KTIB 3
ypaxyBaHHSIM MOXJIMBHX HaJ3BHYalHHX cUTyaliii, a came B JIBH b 2.2-12:2019
«[InanyBanHs Ta 3a0ya0Ba TEPUTOPii» 3a3HaYEHO, IO y MICTaX 3 YUCENBHICTIO
HaceneHHs 50-100 THCSY — BUCOTHICTH OaraTOKBapTUPHUX OYAUHKIB 70 48 M (110
16 moBepxiB BKIIOYHO) Ta y MicTax 3 YMCENbHICTIO HaceneHHs noHan 100 Tucsy
- BUCOTHICTh 0araTOKBapTHPHUX OYAWHKIB BCTAHOBIIOETHCS JIOKYMEHTALIEO 3
MIPOCTOPOBOrO IIaHyBaHHS. OCKIUJIBKH B TaKMX YMOBaX MOXKJIMBE 3a0e3I€UEHHS
IHXKCHEPHUX KOMYHIKAIliH Ta colliayibHOi iHQpacTpyKTypH [6].

Kpim toro B JIBH B 2.2-41:2019 «Bucotsi Oyaisii. OCHOBHI OJIOXKEHHS»
YiTKO PErjiaMEHTOBaHI 3aXOIM TIOKEKHOI Oe3MeKu 10 00’ €MHO-IIaHYBaJIbHUX
pillleHb, iHXEHepHOro 00JIaHaHHS, CHCTEM MPOTUIIOKEKHOTO 3aXUCTY, CHCTEM
MOKeKOTACiHHS, 10 B CBOK 4Yepry MaKCHMaJbHO CTBOPIOE YMOBH IS
NPOBE/ICHHS €BaKyalliiHUX 3aXO/iB.

[Ipy BUHUKHEHHI HOXXEX1 y BHCOTHUX OYIIBISX BiOyBae€TbCs CHIIBHE
3aIMMJICHHSI CXOJIOBUX KIIITHH 1 IPUMILIEHb, IIIBUJIKE MOLITUPEHHS BOTHIO. Y IHX
YMOBax TacCiHHS TOXKEXKI Ta €BaKyallisl JIOAeH 3 BEpXHiX IMOBEPXiB BHUKIHMKAE
BeNUKI TpyaHoti. J[o ocobauBoCTel MpoBeCHHS eBaKyallil HaleXaTh:

1. mpoekTyBaHHS BEPTONITHUX MalIaHYMKIB JUIsl IPOBE/ICHHS eBaKyallii 3
TIOKPiBEJIb;

2. IpU TIPOEKTYBaHHI MAISIHOK OyAiBHUITBA HEOOXiJHO TependayaTu
MIPOXOIM JIJIsl eBaKyallii JroJie 13 BUCOTHUX OY/iBellb;

3. 3a0e3neyeHHs IPOTUIIOXKEKHUM BOAOIOCTAYaHHAM KOXKHOI KBAPTUPH.

B Takomy Bunajiky € HeoOXiHICTh PO3POOIICHHS KOMILIEKCY 3aXO/iB, 1110
JacTh MOXJIMBICTH BHMKOHATH MialHOCTHKY TEXHIYHOTO CTaHy, i BH3HAYHUTH
3aJIMIIKOBUHA Pecypc KOHCTPYKIIN 1 OyIiBIi B I[LIIOMY, TIPOBE/ICHHS TPEHYBaHb
JUTSl MEUIKAHIIIB, IPOBE/ICHHS] HABYAHb JUIS aBapiiHO-PATYBAIBHUX ITiJPO3/ILIIB.

JirepaTtypa

1. bammacekuit O. L., IMenemko M.3., Cymaitmma F0.T. Anani3z npuyuna
MMOKEKHOI HEOE3NEKH BUCOTHUX OYIMHKIB Ta OYOUHKIB  IIiABUIINCHOL
moBepxoBocTi Micta JIpBiB. 36ipHMK HaykoBux mpanb JIAYBX] «Iloxexna
6e3mekay. 2019. Ne 34. C. 10-15.

2. IBH B.1.1-7-2016. Iloxxexna 6e3mexa 00’ ekTiB OyaiBHUITBA. [ UnHANN
Bix 2017-06-01]. Bun. ogimn. Kuis, 2017. 41 c.

3.1BH B.2.2-41:2019 «Bucotni OymiBmi. OCHOBHI TOJOKECHHSD)/
[Unanwmii Bix 2020-01-01]. Bun. ogin. Kuis, 2019. 53 c.

4. TIpo 3atBepmxenHs [IpaBu noxexHoi 6e3neku B YkpaiHi: Hakaz MBC
VYkpainu Big 30.12.2014. Ne 1417.

5. ABH B.2.2-15:2019. Y)KutnoBi Oyauaku. OcHOBHI nonoxeHHs [ YuHHANTI
Bix 2019-12-01]. Bun. odin. Kuis, 2019. 44 c.

6. IBH b.2.2-12:2019. ITnanyBanus Ta 3a0ynoBa TepuTopii. [YuHHMIN Bix
2019-10-01]. Bun. odin. Kuis, 2019. 177 c.



260 XVIII Miscnapoona nakogo-npakmuuna Kongepenyis
MONOOUX 8UEHUX, KYPCAHMIE ma cmyoeHmie

References

1. Bashynskyi O. 1., Peleshko M.Z., Sudnitsyn Yu.T. Analiz prychyn
pozhezhnoi nebezpeky vysotnykh budynkiv ta budynkiv pidvyshchenoi
poverkhovosti mista Lviv. Zbirnyk naukovykh prats LDUBZhD «Pozhezhna
bezpekay. 2019. Ne 34, S. 10-15.

2. DBN V.1.1-7-2016. Pozhezhna bezpeka obiektiv budivnytstva.
[Chynnyi vid 2017-06-01]. Vyd. ofits. Kyiv, 2017. 41 s.

3.DBN V.2.2-41:2019 «Vysotni budivli. Osnovni polozhennia»/
[Chynnyi vid 2020-01-01]. Vyd. ofits. Kyiv, 2019. 53 s.

4. Pro zatverdzhennia Pravyl pozhezhnoi bezpeky v Ukraini: nakaz MVS
Ukrainy vid 30.12.2014. Ne 1417.

5. DBN V.2.2-15:2019. Zhytlovi budynky. Osnovni polozhennia [Chynnyi
vid 2019-12-01]. Vyd. ofits. Kyiv, 2019. 44 s.

6. DBN B.2.2-12:2019. Planuvannia ta zabudova terytorii. [Chynnyi vid
2019-10-01]. Vyd. ofits. Kyiv, 2019. 177 s.



IIPOBJIEMH TA IIEPCIIEKTHBH PO3BUTKY 261
CUCTEMMU BE3INEKU KUTTEAIAIBHOCTI

YK 656.7: 614.841.42/49+355.588

JIO INTAHHS OLIHIOBAHHSA BE3IEKH ITOJILOTIB ABIAIIII JICHC
IPU JIOKAJIIBAIIIT I TACIHHI JIICOBUX MOXKEX B KOHTEKCTI
OPTAHIBAIIMHO-ITPABOBUX CYCIIIbHAX BITHOCUH

Anamonii I'ypuux
Anacmacin Jlumoeuenko
I[HCTUTYT Iep:KaBHOT0 YNPABJIiHHS TA HAYKOBUX JOCTiTKeHb
3 IABIJILHOTO 3aXHCTY

Icayroua cucrema yrpaBminHs Oe3mnekoto nonbotiB asianii JJCHC npwu mokanmizamii
i TaciHHI JICOBHX TNOXKeX He 3a0e3nedye NOCATHEHHS HPHUHITHOTO PIBHS O€3NeKH
nonbotiB. [locTae HaranpHe NMUTAHHA W00 PO3POOJICHHS NPABOBHX 3acajl CTBOPEHHS U
BIIPOBA/KEHHS IHHOBALIHUX pIIIEHb 1 TEXHOJOTIH B CHCTEMY JEPXKaBHOI'O YIPAaBIIi HHSI
6e3nekoro monpoti asiarii JICHC.

Kuarouosi cioBa: yicoBa mokexa, Oesleka INONBOTIB, JEPKaBHE YIPaBIIiHHS,
PaBOBi BiTHOCHHHU.

CONCERNING THE ISSUE OF SAFETY ASSESSMENT OF AVIATION
FLIGHTS DURING LOCATING AND EXTINGUISHING FOREST FIRES
IN SCOPE OF ORGANIZATIONAL AND LEGAL SOCIAL RELATIONS

Anatolii Gurnyk
Anastasiia Lytovchenko
Institute of Public Administration and Research in Civil Protection

The existing aviation safety management system of the State Emergency Service
for locating and extinguishing forest fires does not ensure the safe flight achievement on
acceptable level. There is an urgent demand for the the legal basis development for the
creation and implementation of innovative solutions and technologies in the system of state
management of aviation safety of the State Emergency Service.

Keywords: forest fire, flight safety, public administration, legal relations.

KommnnexcHe BupimieHHs mpoOieMu 60poTHOH 3 MOXKEXaMH mependadae
3aITy9eHHS Pi3HUX CHII 1 3aC00iB, BKIIFOYHO 3 aBiaIliifHOIO TEXHIKOIO.

OmnepatuBHI Aii M7 9ac TaciHHA TOXEX IepeadadaloTs OpraHi3oBaHE
3aCTOCYBaHHS CHII i 3aco0iB, 1 3a3BMYail TPOBOAATHCS B YMOBaX BHCOKOTO
TICHXOJIOTIYHOr0 Ta (PI3UYHOTO HABAHTAXXCHHS, MIABUIICHOTO PU3HKY, MPSMOI
HeOe3IeKH /IS JKUTTA Ta 3I0pOB’ S YYACHUKIB TaciHHA TOXex [1].

AHai3 T0oCTiKeHb, MyOiKaIii Ta po3MOPSITYNX JOKYMEHTIB 3aCBiTUYE,
oo apiamiiHi cmid 1 3aco0M HAHOUTBII YACTINIE 3ay4arOThCS 10 OCHOBHHX
OIEepaTUBHUX i IOJO JIOKai3allii i TaciHHA TOXeXi, Ko i MacmTabu
301mBIIyIOTECS [2-4].
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Pesynmeratn 3actocyBanus asiamii JJCHC pmns mokamizamii i raciHHs
JICOBHX IMOXEX K Ha TepuTopii YKpaiHW, Tak i 3a ii MeKaMH MOXYTb MaTH
pI3HOIUTAaHOBHH ~ XapakTep:  €KOJOTiYHWH, BHPOOHWYMI, EKOHOMIYHHH,
MTOJII THYHUH, COLIaTbHUHN TOIIIO.

ToMy e(eKTHBHICTh OpraHi3ariii Ta 3MIHCHEHHS 3aXOiB 3 MHTaHb B3a€MOIIl
opraiB ympaBminasg Ta miapo3ainie JICHC mig wac mikBifaiii HaI3BHYaHHHX
CHUTYAIIi}, IOB’SI3aHMX 3 TACIHHSAM JICOBHX IOKEXK 13 3aJydeHHSAM aBialii mae
nependavarty, Ipu po3poOiieHl METOIMYHMX PEKOMEHIAINN IOKEKOraciHHs 3
BUKOPHCTAHHAM MOXJIMBOCTEH JITAKiB Ta BEPTOIBOTIB, JOTPUMAHHS FOPHIMIHO
3aKpIIUICHOTrO 1HJMKaTopa 3 OC3MEKH MOMBOTIB Yepe3 YIOPSIKYBAHHS CYCIUTBHUX
BiJTHOCHH 3a JIOITOMOTOFO MPaBa i CYKYITHOCTI TIPaBOBUX 3ac00iB [5].

3abe3mneucHHs OC3MEKH TOMBOTIB € JOCTATHBO CKJIATHOI TPOOIEMOI0 TIPH
JIOKAJTi3alii 1 TaciHHI JICOBMX TOXKEX 13 3aIydeHHSIM IOKESKHHMX JITaKiB Ta
BEPTONBOTIB.

[Tpu BU3HAYCHHI PeaTbHUX [TOKa3HUKIB 1HIUKATOPA 3 OC3MEKH MOJILOTIB, 3
METOI0 iX TMIOJAJBIIOr0 3aKpilUIEHHS HOpMaTHBAMHU O€3MeKH, IOLIIBLHO
npoanaiizysatu st asianii JICHC crpaTterito momiTHKH O€3MeKH MOIbOTIB, SK
MIPEJCTABIICHO HA PUCYHKY 1.

TMonomwenna IMpakTika
- BI3HAYeHIA Vipasainas Oesnexoo Tloaimnka - YITK]L YIPABIIHCLK] PO3NOPAIKEH
- YOPOBALKEHHA YOPaRIinma Gelnexoio GeInekn - YIpOBAKEHHA CHCTEMH  YIIPARTiHHA
- RULNOBUIAIRHIC TR 32 Deaneky HOJIBOTIB Desnexo
- nplopuTeTH Gesnekn - BHMIPIOBAHHS, AHAII3, YI0CKOHATIEHHA
- 1l Beanern
‘/Ip" HI\II "
ocarnenns Geanekn LaparTypanns Ge3nexi Cupisns Geaneni
- KOMIIETEHTHICTH - IHCIEKTYBaHHA - POINOBCHIKEHHA
- HPOLECH YIPaBIiHHA PHIHEOM Geanexn JAocBimy
= AHAI3 THIMJICHTIR = KOHTpOJIk Deznexn = CTHMY.IHORAHHA
- YTOMHEHHA METH 1 BHMOT De3nekn - MPOTOKOTOBAHHA NepCoHATY
- OIHEA Ta JOKYMeHTYBaHHA cTaHy Gelmexn GeImern
- Deanexa Ha noxexi

Pucynoxk 1 — [Tpunuunu i migxoau xo crpaterii 6e3nexu nospotis asiamii JJCHC

[IpoanamizoBaHa momiTHKa B chepi opranizarii 6e3mekn moabOTIB aBiarii
JCHC Hagani mOBMHHA JIEKaTH B OCHOBI YIIOPAOKYBAaHHS OpraHi3aIliifHo-
MPABOBUX CYCIIJIBHUX BiIHOCHH 3IHCHIOBAHMX JEP’KAaBOI0 3a JIOIIOMOTOI0
TIPaBOBHX 3aCO0IB.

3BakarouM Ha BCE BHINE 3a3HAa4YeHE, Oe3IeKa MOIbOTIB 3aBXK/IM ITOBUHHA
OyTu BHpIimIadbHAM (HDaKTOPOM TIPH OIHIN PIBHSA MiATOTOBICHOCTI EKillaxiB
noBiTpsiHuxX cyzaeH (IIC) mo mokamizamii 1 raciHHs JicoBUX moxex. KpiM mporo,
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JUIA PO3PAaXyHKy e(hEKTHBHOCTI aBiallifHOTO IMOXEKOTACiHHS Ha BCIX eramax
PO3BUTKY Ta TaciHHS NPHUPOTHOI IMOXKEXi KepiBHUK racinHs moxexi (KI'TI)
MMOBUHCH BPAaxXOBYBATH 3HAYCHHS IIapaMeTpiB, IOB’SA3aHUX i3 CHOCO0aMHU
3aCTOCYBAaHHSAM TIOKEGKHHX JIITAKiB 1 BEPTONBOTIB W ONEPYBAaTH BHU3HAYCHUM
IHAWKATOPOM O€3MeKU MiJ| 4ac NMPHUHHSATTS pPIMIEHHS HIOA0 iX 3alydeHHS 10
00poTHOH 3 TTOXKEKAMH [6].

VY Toif e Yac, J0 IOro Yacy BiJICYTHI TEOPETHYHI W EKCIIepUMEHTAJIBHI
JIOCITIIDKEHHS 3 OL[IHIOBAHHS Ta YIPaBIIiHHS OS3MEKOF0 MOJBOTIB Ha OCHOBI HOPM IIpaBa
I10 3aCTOCYBAHHIO aBiaIliiHOT TEXHIKH JIIsI TACIHHS MTOKEK B KOHTEKCTI OpraHi3aIjiifHO-
MPABOBUX CYCIUIBHHMX BiJHOCHH. THM CaMHM, y pa3i MPHHAHATTSA PIMICHHS IION0
samydenns [1C no noxexoracinss, KI'TI moBHICTIO He 3MOKe 3a0e31euyBaTy:

BUSBIIEHHS (AKTHYHUX 1 MOTEHI[IHHUX 3arpo3 Oe3meli MOJbOTiB
noxxeskHux I1C mpu mokamizaliii i TaCiHHI JICOBUX MOXKEX;

rapaHTyBaHHS B TNPUAHATTI KOPUTYIOUHX 3aXO[iB, HEOOXITHUX IS
3MeHIIEHHsT (DaKTOPIB PU3HMKY Ta HEOE3MEKH IiJ Yac BHUKOHAHHS ITOJBOTHOIO
3aBJAHHs HA TaCiHHI IMOYKEXI Ta HOro MITYPMaHCHKOT0 3a0e3MeUeHHS;

00’€KTUBHUI 1 Oe3MepepBHH MOHITOPHHI PEAbHOTO CTaHy Ta PEaTbHOL
OI[HKM JIOCSTHYTOTO PiBHSI OE3MEKH MOJIBOTIB, 1 MOPIBHSHHS HOro 3 NPHITHSITHIM
piBHEM;

MOJKJIUBICTh TMPOTHO3YBAHHS Ta BHM3HAYEHHS (DAaKTUYHO Peali30BaHOIO
PiBHsI e(heKTUBHOCTI MOXKEKOrACIHHSI 3 YPaxXyBaHHAM O€3IEeKH TOJIbOTIB.

OTKe, OJHKMM 13 Ji€BHUX HA I Yac iIHCTPYMEHTIB 3a0e3eUeHHs Oe3eKH
nonpoTiB aBiamii JJCHC npwm jokamizamii 1 TaciHHI JTICOBUX MOXKEXK MOXKE OyTH
pO3pOOIIEHHST YHIBEPCAIBHOI MpOrpaMd i METOOWYHHMX PEKOMEHIAIlH, sKi
IPYHTYIOTbCS HA  OpraHi3alidHO-MPAaBOBUX CYCHUIBHUX  BIJHOCHMHAX 1
PETYNIOITHCS HOPMaMHU MpaBa.
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VJIK 351

POJIb I MICHHE HABYAJIBHO-METOJINYHUX IEHTPIB
OUBLIBHOI'O 3AXUCTY TA BE3HEKH JKUTTENLIJIBHOCTI
B YMOBAX 111 BOEHHOI'O CTAHY

O.A. Boiiko, KaHIUIAT HAYK 3 JAEPKABHOTO YIPABIIiHHS
IHCTHTYT 1epKaBHOrO YNIPaBJIiHHS Ta HAYKOBHX JA0CTi’KeHb
3 HMBUJILHOTO 3aXHCTY

B ymoBax nii BOEHHOro CTaHy BaXXJIMBHMH INUTAHHSIMH 3IHIIAIOTHCS SIKiCHA
MATOTOBKAa KepiBHOTO CKJaxy 1 (axiBHiB 3 NHTaHb NIUBUIBHOTO 3aXHCTY, HaBYaHHS
HaceJIeHHs JIisIM Y pa3i BUHUKHEHHs HaJ3BHYAHUX CUTYaIlii, poJb 1 Miclle HaBYAIBHO-
METOANYHHX LIEHTPIB LIUBUIBHOTO 3aXHCTy Ta OE3MEKN JKUTTEMISUTHHOCTI.

KarouoBi coroBa: nuBinbHMN 3aXucT, (yHKI[IOHalbHE HaBUaHHA, IIiJIOTOBKa
HaCeJIeHHs, PeXXKUM BOEHHOTO CTaHY.

THE ROLE AND PLACE OF EDUCATIONAL AND
METHODOLOGICAL CENTERS OF CIVIL DEFENSE AND LIFE
SAFETY IN THE CONDITIONS OF THE MARTIAL STATE

0.A. Boiko, Candidate of Sciences in Public Administration
Institute of Public Administration and Research in Civil Protection

In the conditions of martial law, high-quality training of management staff and
specialists in civil protection issues, training of the population in emergency situations, the
role and place of educational and methodical centers of civil protection and life safety
remain cases.

Key words: civil protection, functional training, population training, martial law
regime.

BignoBimanbHUM ~ BUNPOOOBYBAHHSAM il HAIIOHAIBHOI  CHCTEMHU
LOUBUIHHOTO 3aXUCTY CTaB 30pOMHMIT KOHQUIIKT Ha CXOi YKpaiHu, SIKUH TPUBAE 3
2014 poky, 3abe3medeHHs Oe3MEeKH KXUTTEMISIIPHOCTI HACENCHHS B yMOBax Iii
BOEHHOro craHy 3 24 mortoro 2022 poky, MEpeBEICHHS €IUHOI Aep>KaBHOI
CHCTEMH IUBUTHHOTO 3aXHCTY, ii PYHKIIIOHATBHIX i TEPUTOPIATBHAX ITiJICHCTEM
Y HaWBHUIILY CTYIIiHb TOTOBHOCTI.

Crnixg BiOMITHTH, IO € BIAMOBITHO MO TYHKTY 6 pimenHas Pamn
HaIiOHaJbHOI Oe3meku i oboporm Ykpainu Bim 18 mrororo 2015 poxy ACHC
BM3HAYEHO 3aBAAHHSA HEBIAKIAAHO 3a0e3MeUnTH TIPOBENECHHS JUIL OpraHiB
BHKOHABYO]I BIIa/I{, OPTaHiB MiCIIEBOTO CAMOBPSITYBaHHS, i IPUEMCTB, YCTAHOB Ta
opraHi3alliif HaB4aHHs KepiBHOTO CKJIary i (axiBIlB, isIbHICT SKUX OB’ s3aHA 3
OpraHi3aIli€ro i 3AIHCHEHHIM 3aXO/iB 13 MMTaHb IUBLUIEHOTO 3aXUCTY [4].
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Oco0OnuBe MicIie B IiArOoTOBII KEPIBHOTO CKJIany 1 (axiBIiB, AisUIbHICTH
SIKMX TIOB'sI3aHAa 3 OpraHi3alli€lo i 3AIHCHEHHSAM 3aXOJiB i3 MUTaHb IUBUJILHOTO
3aXHCTY, HAJISKUTD iX (DYHKLIOHAIEHOMY HaBUYaHHIO.

Came nuTaHHS (QYHKIIOHAJFHOTO HABYAaHHS, POJI Ta MicCIsl HaBYaJIbHO-
METOIMYHHUX [EHTPIB LUBUIGHOTO 3aXUCTy Ta OE3MEeKH >KUTTEMISUILHOCTI B
YMOBaxX JIii BOEHHOI'O CTaHy CTaHOBJISITH METY Ta 3aBAaHHS JAHOTO JOCIiHKEHHS.
Jnst peamizanii BU3HAYEHMX METH Ta 3aBJaHb JOCIIDKEHHS BHUKOPHCTaHO
abcTpakTHO-JIOTIUHMK (aHai3 HOPMAaTUBHO-NIPaBOBOI 0asu) Ta CTPYKTYpHO-
(GyHKIIOHATBHUNA (BUBYCHHS MisUTHHOCTI HABYAIBHO-METOAMYHHX IICHTPIB
LUBUIBHOTO 3aXHCTY Ta O€3MEKN KUTTEIISUITHHOCTI) METOIIH.

BusnaueHHss (yHKIIOHANBHOrO HaBYaHHS HaBeAeHO B  [lopsnky
MPOBENCHHS HABYAHHS KEPIiBHOrO CKJIAAy Ta (axiBIiB, MisUTBHICTH SIKMX
OB’ s13aHa 3 OPraHi3ali€lo 1 3MIMCHEHHAM 3aXO0/IiB 3 MUTaHb IMBIILHOTO 3aXHUCTY,
3aTBeppKeHoMy nocraHoBoto Kabinery MinictpiB Ykpainu Big 23 xoBtHs 2013
poky Ne 819. dyHkiioHadbHEe HaBYaHHS — L€ HaBYaHHsA oOci0O, sKi 3a
Kiacudikariero npodeciit Hanexarh 10 KepiBHHKIB, podecionanis i ¢axiBiiB, 3
MeTOoI0 HaOyTITs Ta CHCTEMaTHYHOTO OHOBICHHS CHEIiaJbHUX 3HaHb, YMiHb 1
HaBHYOK 3 IIMUTaHb [UBIJIBHOTO 3aXKCTy [2].

BaknBe micie B MiATOTOBII KePiBHOrO CKiaay Ta (axiBIliB, IisUIbHICTh
SIKMX TIOB’S3aHAa 3 OpraHi3ali€ro 1 3[iiCHeHHSM 3aXO[iB 3 IHUTaHb LUBLILHOTO
3aXHUCTy HAJEKUTh HABYAIbHO-METOAWYHHMM ILIEHTPAM LUBUIBHOTO 3aXHCTy Ta
Oesmexu xuTTemisIbHOCTI (mami — HMII), 3acHoBHukamu sikux € JICHC, a
CHiB3aCHOBHHKaMU - obiacHi Ta KuiBchbka Michka JiepKaBHi afMiHicTpalril.

HMI] yTBOpIOIOTHCS MJIsl HABYAaHHS KEpIBHOrO CKiIany Ta (haxiBIlB,
JSUTBHICTD SIKMX TIOB’SI3aHa 3 OpraHi3amli€ro i 3[IMCHEHHSIM 3aXOJiB 3 MHUTaHb
LUUBUIBHOTO 3aXHCTY, 3a0e3MedyloTh HaJaHHs IHIIMX OCBITHIX IOCIHYr Ta
METOANYHHUN CYNpPOBiJ CYO’€KTIB I'OCHOAAPIOBAHHS, IO HMPOBOAATH HABYAHHS
HaceNeHHs [isIM Yy HaJ3BUYaliHMX Ta aBapiiHUX CHUTyallisXx, B YyMOBax
TEPOPUCTHYHOTO aKTy [3].

HMII nitoTe Ha miICTaBi MOJOXKEHB, IO 3aTBEPIKYIOTHCS KEpiBHUKAMU
LHeHTpPiB 32 MOrOMKEHHAM 13  BIONOBIAHAMH  OpraHAMH  MICIIEBOTO
CaMOBPSIyBaHHSI.

Oco0u kepiBHOro cKiIaay Ta (haxiBili OpraHiB BUKOHABYOI BJIaJM, OPraHiB
MICIIEBOTO CaMOBPSIYBaHHs, CyO’€KTIB TOCHOAAPIOBAHHS, IiSUIBHICTh SKHUX
TIOB’s13aHA 3 OpraHi3alli€ero i 3iiCHeHHAM 3aXO/iB 3 MMTaHb IMBIIEHOTO 3aXHUCTY,
3000B’s13aHi MPOXOMUTH (YHKIIOHAIEHE HABYAHHS Y MEPIIANA PiK MIPU3HAYCHHS
HA TI0Ccay i IepioJMYHO OUH pa3 Ha TPH — IT SITh POKIB.

Hns opramizamii mpoBeneHHS (YHKOiOHaTbHOro HapdaHHi HMI]
PO3pOOISAIOTECST  BIATOBIHI MPOTpaMM, IO 3aTBEPPKYIOTHCSA: KEpiBHUKAMH
TEPUTOPIATBHUX ITiJICHCTEM €IMHOI JI€PKABHOI CHCTEMH IUBLUIBHOTO 3aXHCTY -
JUIT  TIOTpe® MICLEBMX OpraHiB BHMKOHABYOi BJAgH, OPTaHIB MIiCIIEBOTO
CaMOBPSAYBAHHS Ta Cy0 €KTIB rOCIIOJapIOBaHHSI.
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Haii6inpmr  BxkuBaHMMH  ¢OpMamMHM  HAaBYAJBHOTO  MpoLecy 3
(YHKITIOHATTPHOTO HABYAHHS € HABYANBHI 3aHATTS (KIIACHO-TPYIIOBE 3aHATTS,
MIPAKTUYHE 3aHSITTS, TPYIIOBA BIPaBa, IHCTPYKTUBHE 3aHATTS, KOHCYJIBTAIif),
IHIMBITyasIbHI 3aHATTS, CAMOCTIHA poOoTa CyXadiB Ta KOHTPOJIBHI 3aXO0/IH.

OCHOBHHMH METOJaMH TPOBCICHHSA HABYAJIHHHX 3aHATH € PO3IOBIJb,
JIEMOHCTPYBAHHS, TOSCHCHHS, OOTOBOPCHHS, aHalli3 KOHKPETHUX CHTYaIlil,
BIIPaBa, TPECHYBAHHsI, IPAKTUYHA POOOTa, CAMOCTIHiHA poOOTa, OMUTYBAHHS.

Cin BiI3HAYMUTH, 110 OLTBLIICTh MPAKTHYHUX T4 CEMIHAPCHKUX 3aHSTH B
HMII npoxonsTh i3 3aCTOCYBaHHSIM aKTHBHUX METOJIB HABYAHHS: POJIOBHX Ta
JIJIOBHUX IrOp, MO3KOBHX INTYPMIB, IUCKYCIH, UCIYTIB, 3aXKCTIB €Ce, TPCHIHTIB,
Kelic-cTaji, KPYIJIMX CTOJIB, BHI3HHX 3aciiaHb, BiJI€O-TPEHIHTIB, CHUTYaTHBHHX
JIOCITIKCHB; YaCTHHA aKaJeMIYHHX JICKIIH 3aMiHCHO Ha JICKIIi-TUCKYCIT, JIeKIii
3 eJIEMEHTaMU TPEHIHTY.

BukopucTaHHs METOAMKHM Keic-cTaai IMiJ dYac MiaroToBKd (haxiBIiiB
[IMBUIBHOTO 3aXUCTY JIO3BOJISE HE JIHMIIE IOMIMIINTH PO3YMIHHSA yHPaBIiHCHKOL
Teopii, aKTHBI3YBaTH Mi3HABAILHHUI 1HTEpEC JI0 MPEAMETIB, 1110 BUBYAIOTHCS, alle
" CHpI/IHE pOSBI/ITKy ﬂOCHi}IHI/IL{bKI/IX, KOMyHiKaTI/IBHI/IX Ta TBOp‘II/IX HABHUYOK B
MTUTaHHI IPUHHATTS PillICHb.

JlonoBHeHHsIM Ta 30arayeHHsIM TPAAUIIMHUX CHUCTEM OCBITH CTajH
uudposi (opMaTH HaBYAHHS, BUKOPHCTAHHS SIKMX IOMITHO 30LIBIIMIOCH B
YMOBax TOMIMPEHHS KopoHaBipycHoi xBopobu COVID -19, a morim 1 nail
BOEHHOT'O CTaHy.

[HCTUTYTOM JIep)KaBHOTO YIPABIIHHA Ta HAYKOBHUX JOCHI/DKEHb 3
LIUBUIFHOTO 3aXKMCTY 1 B yMOBaX il BOEHHOIO CTaHy Ha CHCTEMHIH OCHOBI
3IIHCHIOEThCS MiZABHIICHHS KBawidikalii nenaroriuaux mnpamiBHukie HMII,
3abe3neuyeTbest pobora arecraniiiHol komicii JJCHC 3 arecrauii nemarorivHux
npaiiBHUKIB HaByanbHux 3aknafis JJCHC y 2022/2023 HaB4YaapHOMY POLIi.

B ymoBax nii BoeHHOro craHy kadenapor iHHOBaIi, iH(opmaiiiHol
JISUTBHOCTI B OCBITI Ta HaBYaHHSA 3a MUKHAPOAHUMHE HPOEKTAMH IiATOTOBICHO
HaBYANbHUKA  1MOCIOHMK «OCHOBHI ~ acHeKTH TiJBHUINCHHS KBamidikarii
MIeIarOTiYHUX MPAIiBHUKIB HABYAIbHO-METOIUYHUX IICHTPIB cepr HUBLIEHOTO
3aXUCTY», SIKHA MICTUTh 0a30BHH Kypc JIEKI BiINOBIZHO [0 HaBYaJIHHOI
mporpamu  «lluBimpHa Oe3meka. IligBumeHHs KBamidikamii megarorivHIX
MPaIiBHUAKIB HAaBYAJIILHO-METOMUYHUX ILEHTPIB chepr NUBLIHHOTO 3aXUCTY» Y
ramy3i 3HaHb 26 — «lluBinmpHa Oe3meka» Ta TUTAHHS, 3aBHAHHS JUISA
CaMOJIIaTHOCTHUKH, $Ki BpPaXxOBYIOTh JOCBiA (PYHKIIOHYBaHHS HaIiOHAJIHHOI
CHCTEMH IIMBUTFHOTO 3aXHUCTY B YMOBaX [Iii BOEHHOTO cTaHy [1].

Cnig BIJ3HAYWTH, IO OCTAHHIM 4YacOM IIMTAHHS BIOCKOHAJICHHS
(yHKIIOHATBFHOTO HaBYaHHA nocmimkyBamu [. Babiuyk, JI. bormanosu4, II.
Bomsucekuii, I. [atioBry, B. I'peuxa, A. Jlemkis, O. Jlumkant, C. €pemenko, B.
3eiima, H. 3umyk, FO. KpaBuenko, B. KpomuBamupkuii, M. MenpauK, B.
MuxaiinoB, A. Myn, C. Ocunenko, C. IlaBnoB, A. Poryms, H. Pomantok,
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A. Tumenko, 0. Tkauenko, O. @ypcenko, C. IImura, B. FOpuenko, . Sauenko
Ta iHII.

Ha mymky 6aratbox HayKOBIIIB caMe sIKiCHa MiAroToBka ¢axiBuiB y cdepi
LUBUIBHOTO 3aXUCTY € B)KIMBUM YWHHUKOM €(EKTHBHOTO Ta aJalTOBaHOTO JI0
peadtiii CbOroIeHHs JIep>KaBHOT'O YIpaBIliHHS, OE3IIEYHOTr0 PO3BUTKY CYCIUIBCTBA.

B ymoBax nii BOEHHOrO cTaHy cuCTeMa MiABMINEHHS KBasi(ikalii
KEpiBHOTO CKJIaay Ta (haxiBIiB, MiSUIBHICTH SIKMX TOB'S3aHA 3 OpraHi3amli€ro i
3MIHCHEHHSIM 3aXOJiB 3 NMUTaHb LUBLIBHOTO 3aXHCTY, TEX IMOBHHHA IMOCTIHHO
BJIOCKOHAJTIOBATHCST Ta aJanTyBaTUCS JIO 3MiH, BPaxOBYIOUM B)X€ HasBHI
JOCSATHEHHs y 1iH chepi, OYTH BiIKPHUTOO, THYYKOFO, IO JTO3BOJISIE TPOSIBUTH 1
BHUKOPHCTOBYBATH 1HJMBITyaJIbHI MOXIIMBOCTI KOXKHOTO; TOTYBAaTH KepiBHHH
ckmaj Ta (axiBUiB, 3JaTHUX CAMOCTIHO 1 BIJNOBINAJILHO NpUIMaTH
HECTaH/JapTHI pillleHHs 3 PI3HUX NHUTaHb OpraHizaiii IMBIJIBHOTO 3aXUCTY,
30KpeMa 1 B yMOBax Jiii BOEHHOTO CTaHy.

SIK BHCHOBOK, MisUIbHICTh HAaBUYAJbHO-METOIUYHUX IEHTPIB IMBIILHOIO
3aXUCTy Ta OE3MEKU >KUTTEAISNIBHOCTI B yMOBAaX [Iii BOEHHOTO CTaHy HOTpedye
NO/IANIBIIOTO BJIOCKOHAJICHHS, BPaxyBaHHS OCOOJIMBOCTEH BUKOHAHHS 3aXOJIiB
LUBUILHOTO 3aXKHCTY B OCOOJIMBHI MEPioJl, MATOTOBKK HACEICHHS A0 Jii Mmij yac
Ha/J3BMYAaHUX Ta aBapiiHMX CHTyalid, mpoBeAeHHS iH(opMaiiiHo-
PO3’ACHIOBaJIbHOI POOOTH, 30KpeMa CIPAMOBAHOI Ha JOBEHCHHSA IIOPSIKY
OIOBILIICHHS, YKPUTTSl B 3aXMCHHUX CIIOPY/AaX LMBUIBHOTO 3aXHCTY, €BakKyarlii,
NpaBWJI NOBEIIHKM Ha 3aMiHOBAaHMX TepUTOpisx Tomo. Ha waci 1 BHeceHHs
BIJIMIOBIIHMX 3MiH Ta JIONOBHEHb O MporpaM (yHKIIOHAJIBHOIO HaBYaHHS Ta
poOoYMX HABYATEHHUX HPOTrPaM.
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OPT'AHI3AIIIA ITPOBEJEHHS ABAPIMHO-
PATYBAJIBHUX POBIT TA 'ACIHHS ITOXEXK

YK 614.846

AKTYAJIBHICTb BCTAHOBJIEHHS CUCTEM KPYI'OBOT'O
OIJISIIY TA PEECTPAILIIl HA ITOXKEXXHO- TA ABAPIMHO-
PATYBAJIBHY TEXHIKY OPC 113

Jmumpo Tauuncokuii
P.I1. MeabHUK, KAaHTUIAT TEXHIYHUX HAYK, JOICHT
Yepkacbkmii iHCTUTYT nokes:kHOi Oe3nexn imeHi I'epoiB YopHoOns
HanionanbHoOro yHiBepcuTeTy HUBIIBHOrO 3aXMCTy YKpaiHu

B nmocnipkeHHI PO3IIISIHYTO AaKTYalbHICTh BCTAHOBJICHHS CHUCTEM KPYIOBOI'O
OISy Ta PEECTpaLlil Ha MOKEXKHO- Ta aBapiiHO-paTyBanbHy Texniky OPC 113, ix OynoBy
Ta QYHKIIOHAIBHI TapaMeTpH.

Kurouosi ciioBa: texuika, JITTI, BineocrocrepekeHHs, BiieopeecTparis, cucremMa
KPYrOBOI'O OIJISILLY.

THE URGENCY OF INSTALLING CIRCULAR INSPECTION AND
REGISTRATION SYSTEMS ON FIRE AND RESCUE MACHINERY

Dmytro Tachynsky
R.P. Melnyk, Candidate of Technical Sciences, Associate Professor
Cherkasy Institute of Fire Safety named after Chornobyl Heroes of the
National University of Civil Defence of Ukraine

The study considers the relevance of the installation of circular inspection and
registration on fire and rescue machinery, their structure and functional parameters.

Keywords: machinery, road accident, video surveillance, DVR, circular inspection
system.

3rifHO 3  TOBIAOMJIEHHSM TIEpIIOrO0  3acTyNHHWKAa  HadaJbHUKA
Hemnapramenty natpyasHoi nominii Ykpaian Onekcist binommpkoro [1] 3a 2022
pik B Ykpaini Tpamocs nonaz 18 tucsa JITII i3 moTepminumuy, y SKUX 3aruHyIa
2791 ocoba Ta mpuOIU3HO 23 THCSUI JIIOJEH OTPUMANN TPABMHU.
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OcuoBunmu npuanHamu JITII crann:

- IEpEeBUIIEHHS OE3MIEYHOI Ta BCTAHOBJIEHOI IBHUIKOCTI PYXY;

- IOPYILIEHHS MTPAaBUJI MAaHEBPYBaHHS;

- OPYILEHHS TPABUII MIPOi3/1y EPEXPECTH;

- MOPYILIEHHS MPABMII MPOi31y MIIIOXiJHUX NEPEXOiB;

- HEeTOTPUMAaHHS JUCTAHIIII.

Ha xanp, yaacts B JITII He oMuHAE 1 TOXKEKHO- Ta aBapiHHO-PATYBAIBHY
TexHIKy OnepaTUBHO-PATYBAJILHOI CIY)KOM IMBUIFHOTO 3aXUCTY, IO MPSIMYE Ha
BUKJIMK 3 JIKBifauii Hax3Bu4aitHoi cutyamii. I ocHoBHoro mpuuumnoro JATII 3a
y4acTIO TaKOi TEXHIKU € MOPYLIEHHsS yYaCHHUKAMHU OPOKHBOTO PYXy B YacTHHI
HaJaHHs MEPeBark aBTOMOOLISIM aBapiiHO-PITYBATBHUX CIyk0. Lle He no3BoIsE
iM omepaTuBHO MPUOYTH IO MICIs NMPU3HAYECHHsI 1 BYACHO HAJATH HEOOXIAHY
Jornomory abo ycyHyTH HeOe3leKy, 1 Iie, B CBOIO Yepry, CTaBUTb IIiJ 3arpo3y
31I0pOB’sl Ta XUTTA Mojel. KpiM Toro, B pa3i cepito3Hux nomkomkens mpu JJTTI
Taka TeXHIKa Ha TPUBAJIWI Yac BHBOJHUTHCS 3 PO3PAXyHKY Ta MPOBOAUTHCS Il
JIOPOrOBAPTICHHIA PEMOHT.

OmHuM 13 BaXJIMBUX MOMEHTIB e€KCIDTyaTallii Takoi TeXHIKH €
OIEPAaTHBHICTh Ta OE3MeyYHICTh MPUOYTTS Ha Miclle BHUKJIHKY, OIEpaTUBHE
PO3ropTaHHs Ta BCTAHOBJICHHS Ha BOJOKEPEIIO; MPAaBUIbHICTh POOOTH HACOCHOT
YCTaHOBKH, aBapidHO-pSTYBAIBHOIO I1HCTPYMEHTY Ta IHIIOrO OOJaHAHHS
3arajbHUl MOHITOPHHI HAaBKOJHIIHBOI OOCTAHOBKM Ha Micli JiKBiaamii
Ha/I3BUYAHOT CUTYyall [UIsl ONEePE/PKEHHSI TPABMYBaHHSI 0COOOBOT0O CKIIAAy Ta
TMOIIKOMXKEHHS TEXHIKH.

Ha ceoronni mMaiixe Bcs cydacHa 3aKOpJOHHA T BiTYM3HSIHA IOKESKHO- Ta
aBapifiHO-pATYBaJlbHA  TEXHIKa  OOJNIAHYETHCS  3BHYAWHMMHU  IITATHUMH
BiJleopeecTpaTopaMu Ta KaMmepaMu 3aIHOro Buay. Bifgeopeectparopu (ikcyroTh
JIOPOXKHIO 0OCTAaHOBKY JIMIIIE TIiJT Yac CIiAYBaHHs TPAHCIOPTY HA Miclle BUKIIHKY,
a KaMepH 3a/IHbOT0 BUJLy — TIOKa3yIOTh BOJII€BI OOCTAHOBKY 1032/ly aBTOMOOLIIS
IiJ] 9ac pyXy aBTOMOOIIIS 3aHIM XOIOM.

[Ipote, Take oOmagHAHHS BiHEOCIIOCTEPEKEHHS 1 BimeopeecTpariii He
3a0e3Medye TOCTaTHHOTO Bi3yaJIbHOTO OIJISiAY HABKOJNO TEXHIKH TPH PYCi Ta
poboTi cremianbHOrO OONIATHAHHS, HE TMependadeHa MOXKIUBICTh IMOCTIHHOL
BileopeecTpariii HaBKOJIHUIITHHOI 00CTAHOBKH, il orlepaTopa HACOCHOI YCTaHOBKH
YM  aBapiiiHO-pATYBAIIBHOTO IHCTpyMeHTa. ToMy HaMH IPOIOHYEThCS
BCTaHOBJICHHS Ha TOXXEXHO- Ta aBapilHO-PATYBaJbHY TexHiKy OrmepaTHBHO-
pATYBAJIBHOI CIY)KOM LMBIJIBHOTO 3aXHCTy CHCTEM KpPYrOBOI'O OIIISLy 3
MOXUJIMBICTIO TIOCTiHHOI BijeopeecTpallii HaBKOMWIIHBOI OOCTAaHOBKH, [
0co00BOr0 CKITAaTy Ha CIEHTEXHII Ta TapaMeTpiB poOoTH ii arperaTis [2].

Cucrema KpyroBoro Orjisiiy IpeacTaBisie COOOI0 TpHia, 10 BKIIOYAE B
ce0e YoTHpH KaMepH 1 OJI0K U1t 0OpOOKH TaHUX, SKUil 3'€IHY€E BCl Biieo 3 Kamep
B €IMHE TMaHOpaMHE 300paXKEHHS 1 MOJENIOE BHJ 3BEpXy. 3aBISKH LbOMY Ha
eKpaHi MOXHa 1M0OAYUTH aOCOMIOTHO BCE, IIO0 € HABKOJIO aBTOMOOIIS B KiJTBKOX
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MeTpax B pexuMi peasibHOro 4acy. ToOTo, e MyabpTHMeniiiHa mincucreMa
JIONATKOBOi  Oe3meKkn aBTOMOOUIS. 3 KOKHMM POKOM BOHAa JUHAMIYHO
PO3BHUBAETHCA i TOMiMIIyeThes. basy ckiafaroTh YOTUPH TAHOPAMHI BiZleOKaMepH
B yABTparepMeTUUHUX KOpITycax 3 KJacoM 3axucty IP67:

- OJIHa KaMmepa Iopyd 3 TpaTaMu paJiiaTopa;

- Ipyra Kamepa 33ay;

- TpeTs 1 ueTBepTa — 3 OOKIB Ha JM3epKajax.

Oxpemi BHPOOHHMKM BCTAQHOBJIIOIOTH HaBiTh I'SITh KaMep. 300pakKeHHs
TPAHCITIOETHCS HA €KpaH, BCTAHOBJICHUH B casloHi. BiH mpaiitoe B TaHOpaMHOMY,
MapKyBaJbHOMY a00 pyJ4HOMY pexuMi. B ocTaHHbOMY BapiaHTi BOXIH cam
BHUOUpAE ONIHY 31 CTOPiH aBTO.

TonoBHa QyYHKIIISI CHCTEM KPYrOBOTO OTJISIY — 30€pETTH JKUTTS BCIM, XTO
CHIIUTh B aBTOMOOIJIi, B MOMEHT KPUTHYHOI CUTYallii Ha 10po3i. BoHa mornomarae
MIHIMI3yBaTH PU3UKHU 3ITKHEHHS 3 OY/b-SKOK TEPElIKOAOI0 M Yac pyxy Mo
Joporax, a TaKoX i Yac MapKyBaHHSA YW BCTAHOBIICHHS Ha BOJOIDKEPEIO,
3aBJISIKM OTPUMAHHIO Bi3yaJIbHUX 1 3ByKOBHX ITiIKa30K.

Bomiif MoXe BIEBHEHO 3MIHCHIOBATH Pi3HI MaHEBPH BETHUKOrabapHTHOIO
TEXHIKOIO, TTOBHICTIO KOHTPOITIOIOUH pyX. Y pasi HenepenbdaueHoro JITII, 3anmcane
Ha BiZIEOpeecTpaTop 300pa’keHHs JOIMOMOXKE 3HATH HEBHUIPABIAHE 3BHHYBAYCHHS.
OnHe i3 3aBIaHb, SIKy 3a0e3reuye cucreMa KpyroBoro onisity Ha 360 rpaayciB — 1e
BUI3]l IIEpenoM B YMOBaX OOMEXEHOI BHUIMMOCTI. SIKIIO OIS 3aropomKyroTh
BEJIMKOra0apUTHI MAIIMHA — KaMepa, ska 3HAXOIUThCs Olsl pajiatopa, J03BOIHUThH
3a3/1aJIeri/ib OLIHUTH CUTYALLIO 1 B MOTPIOHMI MOMEHT BHiXaTH Ha JIOPOTY.

Ane, TaKk SK TIPONOHYEThCS BCTAHOBJICHHS TakKMX CHCTEeM Ha
CHELTPAHCIOPT, TO TaKi CUCTEMH JI0JIATKOBO MIOBHHHI:

- IOCTIHHO (iKCyBaTH OOCTAHOBKY HABKOJIO aBTOMOOLIsS Ha BijiCTaHi
JICKIJIbKOX METPIB;

- 3/IIHCHIOBATH BI/ICOPEECTPAIlifO JIiif oreparopa HACOCHOI YCTAHOBKH YU
IHIIIOI'O OCHOBHOI'O 00J1aIHAHHS;

- 3IICHIOBATH  MOHITOPHMHT Ta  (iKcalilo mapamerpiB  pobotu
cnerio6JaJHAaHAS Ta OCHOBHUX arperaTiB Ha TEXHIII.

3anporoHOBa HAMH CHCTEMa O3BOIUTH MiHI3ymyBaTn Kinmbkicts A TII 3a
YYacTIO CHENTEXHIKH MPU HEMPABIIBHHUX JisAX BOIIiB Ta OOMEXEHI BUAUMOCTL
JIOPOKHBOT 00CTaHOBKH, 3a0e3MeUnTh 30ip JaHNX MapaMeTpiB poOOTH arperaris
Ta Oiif 0co0OBOro CKIamy [Uisl TIOTMEPEKCHHS HOro TpaBMyBaHHS Ta
TIOIIKO/KEHHS CaMOl TeXHIKH.
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JIbBiBCBHKHIl JepxaBHMI YHIBepcUTET Oe3MeKH KUTTEAIATBHOCTI

OKymaHTH 00CTPLTIOITH IOMEITKAHHS YKPATHIIB MaJio He MOaHA. Bix Bopoxux
aTak MUPHI JKHTEJi THHYTh Ha 3BajIMIIAX BJIACHUX OyIWHKIB. Ta SKIIO 3HATH, SK
TIOBOANTHCS TIiJ] 3aBajlaMH, IIAHCH BIDKUTH BHCOKi. SIK BpsiryBaTh cebe Ha oOBaswmi
OyIMHKY — YUTaiTe Iaji.

KumouoBi ciioBa: 3aBanm, mocTpakaaii, HaJ3BUUaiHa CHTYaITisl.

ALGORITHM OF ACTIONS IN THE EVENT OF A HOUSE COLLAPSE

Nadia Petriv
Ya.B. Velykyi, Candidate of Pedagogic Sciences
Lviv State University of Life Safety

The occupiers shell the homes of Ukrainians almost every day. Civilians die in the
rubble of their own houses from enemy attacks. But if you know how to behave under
rubble, the chances of survival are high, emergency workers convince. How to save
yourself in a house collapse - read on.

Keywords: collapses, victims, emergency situation.

OnHKM 13 HAWOLIBII CKJIAJHUX Ta HEOE3MEUHUX HaJ[3BUYAHHUX CUTYaIlil
MOXKHa BB&KaTH HaJ3BUYAMHI CHUTyallii, KOTpi TMOB’s3aHi i3 panTOBUM
pyiiHyBaHHSIM OYyIUHKIB Ta criopya. CKIaHICTh IPOBEICHHS PATYBAIBHUX POOIT
IpU TaKWX HAI3BUYAMHMX CHUTYaIlisIX OOYMOBJIEHA BEIMKOI KIJTBKICTIO
MOCTPAXKAANNX, SKi O ONWHIINCH y 3aBajax Ta HEOOXIAHICTIO BHKOHAHHS
aBapiffHO-PATYBaTBPHUX pPOOIT B yMOBAaX 3arpo3 MOJANBIIOT0 pPYHHYBaHHS
OymiBmi. JlocBim TpoBemeHHS PATYBAIBHUX POOIT B 3pyHHOBaHHX OyIMHKAX
CBiUUTH PO T€, IO HEOOXiTHY KUIBKICT CHJI Ta 3aC00iB MOTPiOHO 30CepeIuTH
Ha Micli aBapii sSKHaWIIBUAIIE, ajpke B OLIBIIOCTI BUIAIKIB JIFOMUHA SKa
ONMHMJIACS B 3aBaJli MOYKE 3HAXOJUTHCH TaM B oOMexeHwmid Jac [1].

Bopor He npunuHsE 3aBOaBaTH yaapiB Mo iHPPACTPYKTYpi, pyHHYIOTHCS
JIoMa, T/ 3aBajlaMH| SIKMX OMUHSIOTHCS JTIOAW. Bin movaTky BiiHU B YKpaiHi BiX
0OCTpIIiB CTpaXKIAIOTh HE JIUIIIE CTPATETiuHi 00'€KTH, ajie i KUTIOBI OyIMHKH Ta
LUB1IBHI criopyau. Boke monan 135 tucsd xxuTioBrux OyauHKIB 3pylHHYBaIa pocis
3 MMOYATKY BEJTUKOI BifHU.

[Tix wac macoBanoro obcrpiny Ykpainu B cyoory, 14 ciuns 2023 poky,
OJHa 3 POCIMCBKMX pakeT po3Tpoupwia mix i3y OaraTomoBepxiBku B JlHimpi
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(puc.1). CraHoM Ha TOHEAUTOK, 16 CiYHS, BIOMO PO MIOHAHMEHIIE YOTHPU
JIECATKU 3aTHONHX. Y KOXHOI 3pYHHOBAHOI CiM’T — CBOSI OKpeMa Tpare;Iis.

Pucynok 1 — IIpoBeneHHs aBapiiiHO-pATYBIBHUX POOIT B 3pyifHOBaHOMY Mix’ 1311 y
Juinpi [2]

Buacnifiok pyiiHyBaHHs OyIiBeNb Ta CIOPYJ MOXYTh YTBOPIOBATHCS
3aBalid, fKi SABJIAIOTH COOOI CKYIYEHHs YIaMKiB OyIiBeIbHMX KOHCTPYKIIiH,
o0JajiHaHHs, MEOJTIB Ta IH)KEHEPHUX KOM yHIKaIlii.

B 3ajeXHOCTI BiJf KOHCTPYKTUBHUX OCOOJIMBOCTEH Oy/iBenb, MOTYKHOCTI
pyiHIBHOrO (haKTOpy, MOXKYTh YTBOPHTHCH 3aBajIi PI3HHUX THIIIB, a CaMe:

® 33BN OKPEMHUX [IPUMIIICHB;

® BJIAPEHHX MIPUMIILIEHB;

® 33CHIIAHUX NPUMIIICHB;

® 33aBaJIU 3 HAIIAPYBaHb;

® 3aBAJTM HABKOJIO OY/iBII.

Tunu 3aBaniB Oe3nocepesiHHO BIUIMBAIOTH Ha OCOOJIMBOCTI Ta TMOPSIIOK
MIPOBEICHHSI aBapiHHO-PATYBANIBHUX POOIT. TakuM 4MHOM psATyBabHI poOOTH B
YMOBax 3aBajJiB IIOYHHAIOTHCS 3 TMPOBEJACHHS PO3BIJKH, MiJ 4Yac SKOI
BCTaHOBJIIOIOTh 30HY HAQ/I3BHYAWHOI cHTYyaIlii 1 11 XapakTep, BU3HAYAIOTh MICIIs
3HAXOKEHHA 1 CTaH TOCTPAXKAAINX, OLIHIOIOTH CTaH O0’€KTiB B 30HI
HaJ3BUYAHHOI CHUTYyaIlii, TOOTO CIOpy., KOMYHIKaIliii, Ta iH)KEHEpPHUX CHCTEM.
Po3Bigka 30HM HaA3BMYAMHOI CHTyallii MOBHHHA MPOBOAHUTHCS OXHOYACHO 3
MOITYKOM TOTepminnx. Ha MmoyaTKOBWE TMepio MONIyK BENeThCS IO BCid
TepuTopii 3aBady, BI3yalbHMM OIIIAOM Ta B THX MICIMX, KyOd MOXKHA
MPOHUKHYTH 0€3 BUTpaTH dYacy Ha po3OupaHHsS 3aBamy. Ilicmsa Toro, sk
MOTEPIIINX SKI 3HAXOMWIHCA ONMKYe [0 TOBEpXHI 3aBally, BUWIY4EHO -
PATYBAJIHUKH TPHCTYNAIOTH 0 TOMIYKY Ta BIIYYSHHS NOCTPAXKIAIMX, SKi
3HAXOIATHCS B TIMOUHI 3aBay.

IIpaBuibHa TOBEIIHKA IIPH 3aBajll MOXKE BPSTYBAaTH Ballle 5KUTTA. Y 3B'I3KY
3 IIIM BapTO 3HATH, SIK PATYBATH ceOe, SKIIO BM ONMMHUIIKCS 1T 3aBajIaM¥ OymIiBIIi.

JloTpuMyiTech YiTKOTO adropuTMYy Jii:

® FOJIOCHO KJIMYTE HA JOIMOMOTY. B OYiKYBaHHI JONOMOTM HaMaraiTech
YHUKHYTH TIEPEOXOJIODKSHHS;
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® He TIAHIKYHTE 1 He BIaJaiiTe y Bi4yail HaBIiTh SKIIO HE BIAJIOCh HIKOTO
noknukatd. YBara! Hamaraiitecs He 3a4enuTd TOM NpeaMeT, Ha SKOMY
TPUMAETHCS PEIITa KOHCTPYKITIH;

e HC HaMmaraiTecs TiJACBIUYyBaTH COOI 3aMabHAYKOI — II€ MOXE
CIPOBOKYBAaTH HOBHH BHOYX, SIKIIO A€Ch OYB BUTIK Tazy;

® JKII0 BU OTPUMAJIM IOPAHEHHsS - HAKJIAAITh TOB’S3KYy 31 IIMaTKa
TKaHMHHY 1 3YITUHITH KPOBOTEUY;

® SIKIIO TaKOi 3MOTM HEMa€, CKOPHUCTaNTeCh Tene(OoHOM (38 MOJKITUBOCT! );

® Hamarairech akypaTHO 3BUIBHSTH PYKH 1 HOTH, HE POOITh PI3KHX PYXiB,
HE MPOBOKYWUTE MONATBIIHIA 00BaJ;

® CripoOyiTE 3MIIIHUTH YTBOpEHY "cTeNno" Hall COO0I0 yIaMKaMu;

e cTyKaiTe 1o TpyOax i 6arapesix - BUKOPUCTOBY#TE Oy/Ib-sKi pedi mopy4
3 BaMH, 11100 MPUBEPHYTH yBary;

® [IOKM BH OYIKYETE DPATYBAIBHHKIB, MiJCTENITh MIOCH MiZi COOOK Ha
mijuiory. yisiraiite Ha OIK 1 MIATATHITH KOJMiIHA /IO TpyAeH, rojloBy OOXOIiTh
pykaMu. Y TaKOMY CTaHOBHILI YeKaiTe mopsATyHKY.[1; 3].

Ba)kIHBO: AKIIO BH caMi TIOYY/IH JIFOJMHY, SKa ONMUHKUIACS 117l 3aBaJlaMH -
Hi B IKOMY pa3i He JIi3bTE 0 HEl Ha JOIMOMOT'Y 1 He HamaraiTecst po3iopaTu 3aBail.
Taxkuii "repoizM" MOYKe KOIITYBATH UTTS BaM 1 TOCTpaXKJaliil JroauHi. 3aMicTh
uporo 3arenedonyiite Ha Homep 112 i MOBiIOMTe, Jie CTABCs 3aBaJl 1 CKUIbKH
JIIOJIeH BU UYETE.

3uaroun 0a30Bi MMpaBUiIa MMOBOPKEHHS ITiJ] 3aBajlaMU, HEXTYBATH 3BYKOM
CHUPEHM HUHI HE MOJKHA. 3BHYAMHUI ITi1BaJI )KUTIOBOr0 Oy IUHKY HaiiMOBIpHIIIIe
BOepexe Bac BiJl CMepTi. A MPaBHJIO ABOX CTiH yXKe 30€periio KUTTS He OHOMY
yKpaTHIIEBI.
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BATATO®AKTOPHUI EKCIIEPUMEHT PATYBAHHS
MNOCTPAXKIAJIOTO 3 TPETHOI'O IIOBEPXY

Kupuno /lazinee
IL.YO. Bopoany, KaHAUAAT TCXHIYHUX HAYK, JTOLICHT
HanionanbHuii yHiBepcUTeT HUBIJIBHOIO 3aXHCTY YKpaiHH

3anponoHoBaHO Oararo)akTOPHUI EKCIIEPUMEHT JUIS OIHKH e()EKTHBHOCTI
TIpOLieCy PATYBAHHS ITOCTPAXKAAIOTO 3 TPETHOTO IMOBEPXY 3 BHKOPHUCTAHHSIM IOXHIIOL
TIepeTpaBi 3a JOMOMOT'O0 HOII PSTYBAIEHUX BOTHE3aXHCHHX.

KurouoBi ciioBa: GaraTodakTopHuil eKCIIEpUMEHT, PATYBAHHS, HOIII pSATYBAIbHI
BOTHE3aXHCHI.

A MULTIFACTOR EXPERIMENT OF RESCUING A PERSON FROM
THE THIRD FLOOR

Kyrylo Diaghilev
P.Yu. Borodych, Candidate of Technical Sciences, Associate Professor
National University of Civil Defence of Ukraine

A multifactorial experiment is proposed to evaluate the effectiveness of the process
of rescuing a victim from the third floor using an inclined crossing with the help of fire-
resistant rescue stretchers.

Keywords: a multivariate experiment, rescue, fire-resistant rescue stretchers.

B nomoBini HaBereHO OaraTo(akTOpHHN EKCIEPUMEHT JUIs OL[HKU
e(eKTUBHOCTI TPOLIECY PATYBAHHS MOCTPAXKIATIOr0 3 TPETHOrO TMOBEPXY 3
BUKOPHCTAHHSIM TOXWJIOI MepenpaBi 3a JOMOMOrOK HOII PATYBAJIbHUX
BOTHE3aXWCHUX, 3 BUKOPHCTAaHHAM iMiTamidHOi Momemi [1], moOymoBana
KBaJIpaTWYHAa MOJENH IhOTO IPOIECY Ta OMIHEHO 3HAYMMICTh (pakTopiB Ta
3B’SI3KiB M)XK HUMIL

[IpoBiBmm aHami3 mpomecy pATYBAHHS MOCTPAXKJAIOTO 3 TPETHOTO
MOBEPXY 3 BUKOPUCTAHHSM ITOXHJIOI IEPErpaBi 3a JTOMOMOT 00 HOII PATYBAIbHUX
BOTHE3aXHUCHUX, B SIKOCTI OCHOBHHX (hakTopiB Oyiau oOpaHi:

x1 — HaBmIKH ocoboBoro ckiraxy OPCI3 ACHC VYkpainu mpamoBatd 3
MOXKEKHO-TEXHIYHUM OCHAIICHHSIM;

X, — HaBmIKH ocobosoro ckmaxy OPCL[3 JICHC VYxkpainu mpamoBatu 3
OCHAIIEHHSIM JUTsI BACOTHUX POOIT;

x3 — HaBmIKH ocobosoro ckiaxy OPCL[3 JICHC VYxkpainu mpamoBatu 3
3ac00aMu 3aXUCTy OpraHiB TUXaHHS.
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ExcriepumenT OyB CIUTAaHOBaHMI TaKMM YMHOM, OO OIIHUTH Bary
KOXKHOTO 3 TPbOX (haKTOpiB, a TAKOXK XapakTep B3aeMoii Mk HUMH. J{J1s IbOro
OyB oOpanuii minan 3x3x3, M0 AO3BOJILE OCHIIKYBATH TpH (pakTOpU Ha TPHOX
PIBHX, NpH IHIIMX PIBHUX YMOBaX. TakWil IUIAH Ma€ TapHi CTaTHCTHYHI
XapaKTEePUCTUKH 1 Kpallli 32 TOYHICTIO OLIHKH BCiX KoedimienTiB perpecii {ks} [2].
BukopucroByroun imiTaniiiHy mMonens Oyiio mpoBefeHO 27 eKCIEpUMEHTIB MO
100 itepauiii KoxkeH i oTpuMano Oe3niu koedinieHTiB perpecii {ks}. OTpumani
pe3ynbTaTd  iMITAlifHOTO  EKCIEpUMEHTY  JIO3BOJIWJIM  MOOYyIyBaTH
TPbOX(aKTOPHY KBaJAPATHUHY MOJIEINb, SIKa BCTAHOBIIIOE KUIBKICHUH 3B'I30K MiX
4yacoM (B KOJOBAaHHMX 3MiHHHX [3]) i po3MITHYTUMH (haKTOpaMH.

Mogenb, 0 XapaKTepU3ye 4ac PATYBAHHSA IOCTPAXIAJIOrO 3 TPETHOro
TOBEPXY 3 BUKOPUCTAHHSIM ITOXHJIOI Mepernpagi 3a I0MOMOr 00 HOLI PATYBAIbHUX
BOI'HE3aXHCHHX:

¥ =0,6275-0,0361x; +0,0002x] —0,0082x,x, —0,0028x, x5 — (1)
~0,3855x, —0,1075x3 +0,0266x,x; —0,1161x; —0,0014x3,

[HTEeprperalliss Mojeneil NMPOBOAMIACS TPU HAPOCTAIOYOMY CTYICHIO
PHU3MKY BIIKMUHYTU MpaBWIbHY Tinote3y [2]. 3HaunMicTh KoedilieHTiB perpecii
niepeBipsuiacst GaraTopa3oBo Bix piBHs 3Hauymocti o = 0,001 no a = 0,5. ns
OLIIHKY TIOMUJIOK PO3paxyHKy Koe(illieHTiB perpecii Oyia po3paxoBaHa cepe/iHs
aucrepcis BuMmiproBanb. [l 1poro crowatky Oyna mnepeBipeHa rimoresa
OJHOpIZHOCTI psity auctiepciit 3a kputepiem Koxpena. PozpaxyBaBiim kputepii
KoxpeHa i mopiBHSBIIK X 3 TaOJMYHUMH 3HAYeHHSMH [3], BUSBWIOCS, IO
pO3paxoBaHi 3HAYECHHS MeHIIe TAOIHYHUX. Lle TO3BOIUIO IPUIHATH PO3TIIIHYTY
rirnoresy sik mpasaonoaioHy. B pe3ynbrati Oyna po3paxoBaHa cepeiHs AUCIepcis
MPOBEACHUX IMITAI[IHHIX EKCIIEPUMEHTIB, 110 J03BOJIHIIO PO3paxyBaTH IIOMUIIKA
koe(illieHTIB perpecii, siki BUKOPHCTOBYBAJIM il OOYUCICHHS BiIMOBIIHUX
KPUTHYHHUX 3HAYCHb.

[Ipu xkoxkHOMY piBHI PU3UKY o Oynu moOymoBaHi rpadu 3B'S3Ky MiXK
¢daxropamu. Ha puc. 1 mokasasi rpadiku 3B's13Ky MixK ()akTopamu Mpu 3pOCcTaHHI
pusuky. HaitGinpm 1ocToBipHIMH € BICHOBKH 110 nieprmM rpadom (o = 0,001):

- Ha 4ac YCIIIIHOTO PATYBAaHHS IIOCTPa)KAAJIOr0 3 TPETHOrO IOBEPXY 3
BUKOPUCTaHHAM TOXWIOI TIepenpaBi 3a IOMOMOrOK HOII PATYBaJIbHHX
BOTHE3aXHMCHUX BIUTUBAIOTH HaBUUKH ocoboBoro ckiany OPCI3 JCHC Ykpainu
MIPAIIOBATH 3 OCHALICHHSM I BACOTHUX POOIT X» Ta HABUYKHA OCOOOBOTO CKITATY
OPCL3 ACHC VYxkpainu mpamroBaty 3 3ac00aMH 3aX¥CTy OpPTaHiB AUXAHHS X3,
mpudomMy (¢dakrop HaBuukd ocoboBoro ckiuamy OPCH3 JACHC VYkpainm
TIPAIIOBATH 3 OCHAIICHHSM JIJISl BUCOTHHX POOIT X» BIDIMBAE HEINIHIHHO.
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a=0.01 a=0.2 a=0.5

O (1
o o o o .

2 3

Pucynoxk 1 — 3miHa 3BS13Ky MiXk (hakTOpaMu IpH pi3HOMY piBHI 3HAYYIIOCTI JJIst MOJIEITI,
110 XapaKTepH3ye Yac PATYBaHHS HOCTPAKAAIOr0 3 TPETHOIO MTOBEPXY 3 BUKOPUCTAHHIM
TIOXWJIOl TIepeTpaBi 3a {OMOMOTO0 HOII PATYBAJIBHUX BOIHE3aXHCHUX

3a rpacdamu s o= 0,2 s mozedni (1) Bei (hakTopy BIUIMBAIOThH Ha JAHUIMA
TpoIIeC.

Amnaiiz rpadi mis o = 0,5 103Boisie 00EPEKHO «MOXKITUBO» TPHUITYCTUTH,
110 ISl MOJIEN] B32EMOIIOB';I3aHUMHE OYAyTh Ipyruil Ta TpeTii (hakTopu.

Y mpoueci iHTepnpeTanii IMOTIHOMIaNbHOI MoJENi OyJ0 BHKOHaHO
pamxyBaHHs (haKTOpIB 3a CTYIEHEM 1X BIUIMBY Ha BUXIJHI JaHi. J{J1s noxanpmoro
aHanizy Oyio mpuiinsto [3] aBocroponHiil pu3uk o = 0,2. Ilicns BupaneHHs
He3Ha4YyIUX e(eKTiB OTpUMaHi KiHLIEeBl MOJeIi:

¥ =0,6275-0,0361x, —0,3855x, —0,1075x2 —0,1161x, (2)

AHami3 OTpUMaHUX pe3ylbTaTiB MOKa3aB, [0 Ha Yac pSATYBaHHS
MOCTPAXKIAJIOr0 3 TPETHOIO MOBEPXY 3 BHUKOPHCTAHHAM IOXHWIOI Iepenpasi 3a
JIOTIOMOT'OF0 HOLI PATYBAJIbHUX BOIHE3aXUCHHUX BIUIMBAIOTH HABUYKH OCOOOBOTO
cxinangy OPCL3 JICHC Ykpainu mpairoBat 3 OCHAIIEHHSIM JIJIsl BACOTHHX POOIT
Ta HaBu4ku ocodosoro cknany OPCL[3 JICHC Ykpaiuu npamtoBatu 3 3acobamu
3aXHCTY OpTaHiB IUXaHHS.
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