3IPHUK HAYKOBUX ITPAIIb

XXI Mixcrhapoornoi Hayko8o-npakmuyHoi
KOHbepeHyii MOTOOUX 6YEeHUX, KYPCAHmie ma

cmyoenmie
NbBIBCbKUW AEPXXABHUN IMPOBJIEMU TA TEPCIIEKTUBH
YHIBEPCUTET BE3MNEKWA PO3BMTKY BE3IEKH

XUTTEAISAJIbHOCTI

KUTTEAIAJIBHOCTI B YMOBAX

MATEPIAJIA JPYKYIOTbCS BIMHU

YKPAIHCBKOIO, AHIJIIHCBKOIO,

MMOJbCbKOIO MOBAMMU Jlvsie — 2026

I'osi0Ba:

3ac1‘ym{mm roJioBu:

PEJAKIIMHA KOJIEI'IS:

Jmurpo BOHJAP — pextop JIbBIBCHKOI0 ApKaBHOTO YHIBEPCHTETY Oe3MeKH
KUTTERISNIBHOCTI, 3acayXeHHil NpaliBHUK ILHUBIIBHOTO 3aXMCTy YKpaiHH,
JIOKTOp FOPUINYHHUX HAYK, JOLEHT.

Bacuabs ITIOITOBUY — npopekTop 3 HaykoBoi po6oTtn JIbBiBCbKOr0 AepKaBHOTO
YHIBEPCHUTETY 0€3IEeKH KUTTENISIIBHOCTI, IOKTOP TEXHIYHUX HAYK, podecop;
SApocaap IJIBYUMIIMH - HavaubHUK HAYKOBO-JOCHIJHOTO IEHTPY
JIbBIBCHKOTO JIEP/KaBHOTO YHIBEPCUTETY 0€3MEKU KUTTENISUIBHOCTI, KAaHAUAAT
MeJIaroriyHuX Hayk.

YjieHn HayKOBOro
KoMiTeTy:

Oksana TELAK — MSFS, Warsaw, Poland, Doctor of Sciences;

Jerzy TELAK — ASE, Warszawa, Poland, Doctor of Sciences, Professor;
Bogustaw KOGUT - Doktor inzynier, Akademia WSB w Dabrowie Gorniczej;
Biktopis CEPI'I€EHKO - npopekrtop 3 HaykoBoi pobOotu JIbBiBCHKOTrO
HaIllOHAIBHOI'O ~MEAMYHOro yHiBepcutery imeni Jlanuna Tamuuskoro,
JOKTOp MEANYHUX HayK, mpodecop;

Anacracis CIMAXOBA - I'onoBa Pagu Monoanx BueHux npu MiHicTepcTBi
ocBiTH 1 HayKn Ykpainu, npodecop kadeapu ¢GiHaHCOBUX TEXHOJIOTH Ta Oi3Hecy
HauionansHoro yHiBepcutery “KuiBcbkuii aBiamiiHuii iHCTUTYT”, IOKTOP
E€KOHOMIYHMX HayK, npodecop;

JAvutpo KOBMWJIKIH - yueHuii cekperap JIbBIBCBKOrO Jep:KaBHOTO
YHIBEPCHUTETY 0€3IEeKU KUTTEAISIIBHOCTI, KAHUJAT TEXHIYHUX HAYK, JOLEHT;
Oubra BAPABAII — 3aBinyBauy HayKOBO-AOCITIAHOI TaOOPaTOPil aKTyalbHHX|
mpo0JieM TpaBO3aCTOCOBHOI Ta MPAaBOOXOPOHHOI MisJIBHOCTI HaBYaJIbHO-
HAyKOBOTO IHCTHUTYTYy IIpaBa Ta IPaBOOXOPOHHOI IismbHOCTi, ['omoBa Pamn
MOJIOAUX BUeHUX JIbBIBCHKOrO AEp:KaBHOTO YHIBEPCHTETY BHYTPIIIHIX CIpaB,
JOKTOp IOPHANYHHX HaYK, Ipodecop;

Auapiii OCTAII'IOK - mnepumit mpopektop JIBBiBCBKOTO A€pKaBHOTO
YHIBEPCHUTETY 0€3MEeKN KUTTENISIIBHOCTI, KAaHIMIAT IOPUIUYHUX HAYK;

Hazapiii KOBAJIb — mnpopektop 3 mnepcoHany JIbBIBCBKOTO JEpyKaBHOTO
YHIBEPCHUTETY 0€3IeKU KUTTEAISIIBHOCTI, TOKTOp (inocodii;

Ouaexcanap IMPUJATKO — npopekTop i3 HaBYAIbHO-METOAMYHOI POOOTH|
JIbBIBCHKOTO JIEPXKABHOTO YHIBEPCUTETY O€3IMEKU KUTTEMISUIBHOCTI, KaHAWUAAT
TeXHIYHUX HayK, JOIIEHT;

Tapac BOMKO — mpopexTop 3 oprauizanii ciiy»x0# Ta miAroToBKE
JIbBIBCHKOTO IEP)KABHOTO YHIBEPCUTETY O€3IEKU XKUTTENISIIBHOCTI, KaHUAT
TEXHIYHUX HayK.




Unenn
opranizaniiinoro
KoMmiTeTy:

Ipuna ®EJIIB —ronosuuii HaykoBHii CIIBPOOITHHK BiJIIiTy OpraHi3arlii HayKoBO-JJ0CTiTHOI|
JisuTbHOCTI HayKoBo-fociiHoro nentpy JIIYBX/L, nokrop dinocodii;

Karepuna CTEIIOBA - crapmmii HaykoBuil CmiBpoOITHHK Bijily opraHisaniil
HAYKOBO-JOCJIITHOT JisIbHOCTI HaykoBo-nociaigHoro nentpy JIAYBXK]], xanannpat
TEXHIYHHX HAYK, JIOLEHT;

Tersina CKUBA — naykoBuii criiBpoOGiTHHK BiIily opraHizarii HayKoBO-10CIIiIHOI|
JisbHOCTI HaykoBo-nociaHoro nentpy JIIYBX]I, nokrop dinocodii;

Spocaap KMPHWJIIB — npoBianuii HaykoBWil CriBpoOITHHK Bijtimy opraHizamii
HAYKOBO-JOCJIITHOT JisIbHOCTI HaykoBo-nociigHoro nentpy JIAYBXK]], xanannpat
TEXHIYHMX HayK, CTapIInil HAyKOBHUii CITiBPOOITHHK;

Ouaexcanapa KOPIHA - ¢axiBenb Bifminy MiXHApOAHOTO CIHiBPOOITHUIITBA|
JIYBX]T

Poman SAAKOBYYK - HavaJbHMK HaBYaIbHO-HAYKOBOTO iHCTUTYTY IHMBLILHOTO
3axucty JIIYBX/, 1oKTOp TEXHIYHUX HaYK, TOLCHT;

Irop KOBAJIb - navansHUK (aKyabTeTy INCHXONOTii i COLIaJbHOrO 3aXHCTY
JIYBX]], nokTop nefaroriYyHuX Hayk;

Bornan BOMUYYK — HauanmbHHK HABYaJIbHO-HAYKOBOTO 1HCTHUTYTY IIOXKEXHOI T4l
texHorenHoi oesnexn JIIYBX]I, nokrop dinocodii;

Oasra MEHBIIIMKOBA - 3acTyITHUK HauadbHUKA IHCTUTYTY 3 HaBYAJIbHO-HAYKOBOI|
pobOTH HaBYaJbHO-HAYKOBOTO iHCTHTYTY LuBiIbHOro 3axucty JIIYBXK]], xanannat
(hi3uKo-MaTeMaTHYHHUX HAYK, JIOLEHT;

Amnpapiii JOMIHIK — 3acTynmHHMK HayaJdbHUKA iHCTHTYTY 3 HaBYaJIbHO-HAYKOBOI|
pobOTH HABYAJILHO-HAYKOBOT'O IHCTHTYTY IIOKEKHOI Ta TEXHOreHHOI Oe3neKH
JIVBX]], kanauaat TeXHIYHUX HAyK, TOLCHT;

Tersisna BOMTOBMY — HauanbHuK BiJjIily HayKoBO-peNaKIilHOI JisibHOCTI
HaykoBo-gociaHoro nentpy JIAYBXK]I, nokrop dinocodii;

I0piiit KOMUCTUHCHKMM — nauansuuk moKTOpanTypr-an’oukTypu JUTYB]I,
KaH/UaT TEXHIYHUX HaYK;

Cepriiit BOBK — jnoueHt kadeapyu NpeBeHTHBHOI JisUIbHOCTI y cdepi moxexkHoi Ta
TEXHOTEHHOI 0e3MeKH HaBYaIbHO-HAYKOBOTO IHCTHTYTY MOXEXHOI Ta TEXHOI'CHHOI|
6e3nexu JIAVBXK]], kauauaaT TeXHIYHUX HAyK, AOLCHT;

I0piii JOMAHCBKHM — Buknagau kadeapu MOKEXKHOI TAKTHKH Ta aBapiiiHO-
PATYBAJIbHUX POOIT HaBYAJIbHO-HAYKOBOTO IHCTHUTYTY MOXKEKHOI Ta TEXHOTCHHOI|
6esnexu JITYBX]T;

Awnnpiii KY3UK - 3aBigyBau kadeapu eKosoriuHoi Oe3rnexy HaB4alibHO-HayKOBOI'O
iHcTuTyTy nuBinbHOro 3axucty JIAYBIXKI, MOKTOp CilbChKOrOCIOAAPCHKUX HAYK,
npodecop;

Haniss CYIIKO — noreHT kadeapy mpoMUCIOBOI OE3ITeKH Ta OXOPOHH Mpalli HABYaIbHO-
HAyKOBOr0 iHCTHTYTY MBinbHOr0 3axucty JIJITYBXX]I, nokrop dinocodii;

Poman BECEJIIBCBKHMM — fonent kabeapd NMBITbHOrO 3aXMCTy HABYATbHO-
HAYKOBOTO iHCTHTYTY umBineHOro 3axucty JIIVBX]I, kanaumar TexHIYHHX HayK,
JIOLICHT;

Ounexcanap XJEBHOM — norent kadenpy indopMamifinux TeXHOMOTIH Ta cucTeM|
€JICKTPOHHUX KOMYHIKaI[iii HaBYaJbHO-HAYKOBOTO IHCTHUTYTY LMBIJIBHOIO 3aXHCTY]|
JIAYBX]], kananaat TeXHiYHUX HAyK, TOLCHT;

Jinin MAJTUTNEHKO - crapmmii Bukiagad kadeapd MPakTHYHOI MCHXOJOTIi Tal
negaroriku  (akyabTeTy mcuxonorii ta comiambHoro 3axucty JIAYBXI, moxrtop
dbimocodii;

Anna IBAHIB - Buiagau kadeap COLaIbHOI pOOOTH, YIPAaBIHHS Ta CYCHUIBHHUX HayK|
JIIYBXTL;

Pycaana COJOMA — foneHT Kadeapy mpaBa Ta MEHEIKMEHTY y cdepi HHBLIBHOTO
3aXHCTy HABYAIbHO-HAYKOBOTO IHCTHTYTY MOXKEKHOI Ta TEXHOTCHHOI Oe3meKu
JIAYBX], kananmat eKOHOMiYHNX HayK, TOLCHT;

Terpo CEHUK - crapumii Bukiagay kageapy mpaBa Ta MEHEDKMEHTY y cdepi
LUBITBHOTO 3aXHCTY HaBYAIbHO-HAyYKOBOTO IHCTHTYTY ITOXKEKHOI Ta TEXHOTCHHOI
6esnexu JITYBK]I, kaHawiaar IOpHnHIX HayK.




OPTAHI3ATOP
TA BUJIABEIlb

Texniunuii perakrop,
KOMII’I0TEPHA BepPCTKA

Jpyk Ha pizorpadi
BinnosinanabHuii 3a npyk

AJIPECA PEJAKIIII:

KonTaxTHi Tesedonu:

JIbBIBCBKHIA IEpKABHUH YHIBEPCUTET
0E3MEeKH KHUTTE T SUTHHOCTL

Kimumyc M.B.

ITerpomnrox H.I.

Ilerpomrox H.I

JITY BX]I, Byn. KnemapiBchbka, 35,
M. JIsBiB, 79007

(032) 233-24-79,
ten/daxc 233-00-88

Ipo6aemMu Ta NMepCHeKTHBH PO3BUTKY 0e3NeKH KUTTEMIILHOCTI B yMOBaXx
Biiinu: 30. Hayk. npaips XXI MiXHapoJHOT HayKOBO-IIPaKTHYHOI KOH(EpeHLIii Monoux
BYCHUX, KypcaHTiB Ta cryaeHTis. — JIbBiB: JIAYBX]I, 2026. — 1086 c.

36ipHuK copmoBaHo 3a HaykoBMMH Marepiaamu XXI MikHapomHOi HayKOBO-
MPaKTHYHOI KOH(EpeHLil MOJIOAuX BYEHHX, KypcaHTiB Ta cryneHTiB «IIpodiaemu Ta
NnepcrneKTHBH PO3BUTKY 0e3MeKH KUTTENISIJIbHOCTI B YMOBAX BiliHU».
36ipHuK MiCTUTH MaTepiaju TAKHX TEMATHYHHX CeKIiii:

= [luBinbHa Oe3reka.

= JIpeBeHTHBHA [isUTBHICTD Y cpepi TEXHOTCHHOI Ta MMOXKEKHOI Oe3IeKH.

MeHnemxkMeHT y Oe3reni )KUTTE T sUTbHOCTI.

Oprani3aiis MpoBeIeHHs aBapiitHO-PATYBAJIBHUX POOIT Ta TaCiHHS HOXKEK.
Indopmartiiini TexHomOrii y Ge3neri KUTTe i SUTbHOCTI.

CouianbHi, ICHXOJIOr0-TIEAarorivyHi acleKTH Ta TyMaHITapHi 3acaau Oe3neKu
KUTTEiSIIBHOCTI.

IIpomucnoBa Oe3neka Ta OXOpOHA MpaIi.

Ipupoanuyi, GionoriuHi Ta €KOIOTiYHi ACMEKTH 03MEeKH YKUTTEMISITbHOCTI.
OpraHizauiiiHO-1paBoBi aCreKTH 3a0e3neueHHs 0e3MeKN KUTTEMISUTBHOCTI.
Mem1iHa B yMOBaxX BOEHHOIO CTaHY.

CyuacHi HaykoBi Imixonu 10 (opMyBaHHs OS3IEKOBOrO CEPEIOBHILA.

© JIIY BIKJI, 2026

3nano B HaOip 31.03.2026. TTinmucaHo 1o Apyky

23.04.2026. ®opmat 60x84/16. Tlarip odceTHumil.

YM. npyk. apk. 67,88.
Tapuitypa Times New Roman.
Jpyk Ha pizorpadi. Haxman: 100 mpum.
Tpyk: JITY BT
ByJ1. Knenapisceka, 35, M. JIbBiB, 79007.
Idubzh.lviv@dsns.gov.ua

3a TOYHICTh HaBeEHUX (aKTiB, EKOHOMIKO-
CTATHCTHYHMX Ta IHIIMX JaHHUX, a TAKOXK 3a
BUKODHCTaHHS  BIOMOCTEH, 110  He
PEKOMEHJI0BaHi 10 BIAKpHUTOI myOmiKarlii,
BIANOBINAABHICTE HECYTh aBTOpHU
oImy0JIiKOBaHUX Marepiaiis. Ipu
nepeqpyKOBYBaHHI MaTepialiB MOCUIAHHS Ha
30ipHHK 000B’SI3KOBE.



mailto:ldubzh.lviv@dsns.gov.ua

COLLECTION OF SCIENTIFIC
PAPERS

XXI International Scientific and Practical
Conference of young scientists, cadets
and students

LVIV STATE UNIVERSITY PROBLEMS AND PROSPECTS FOR
OF LIFE SAFETY THE DEVELOPMENT OF LIFE

SAFETY UNDER WARTIME

MATERIALS ARE PRINTED IN CONDITIONS

UKRAINIAN, ENGLISH AND

POLISH LANGUAGES Lviv — 2026

EDITORIAL BOARD:

Chairman: Dmytro BONDAR, Rector of the Lviv State University of Life Safety,
Honored Worker of Civil Protection of Ukraine, Doctor of Law, Associate
Professor;

Deputy Chairman: ~ Yasyl POPOVYCH - Vice-Rector for Research of the Lviv State University of
Life Safety, Doctor of Technical Sciences, Professor;
Yaroslav ILCHYSHYN — Head of the Research Center of the Lviv State
University of Life Safety, PhD in Pedagogical Sciences;

Members of the Oksana TELAK — MSFS, Warsaw, Poland, Doctor of Sciences;

scientific Jerzy TELAK — ASE, Warsaw, Poland, Doctor of Sciences, Professor;

committee: Bogustaw KOGUT — Doctor of Engineering, WSB University in Dabrowa

Gornicza;

Viktoriia SERHITENKO - Vice-Rector for Research of Danylo Halytsky
Lviv National Medical University, Doctor of Medical Sciences, Professor;
Anastasiia SIMAKHOVA — Head of the Council of Young Scientists under
the Ministry of Education and Science of Ukraine, Professor of the
Department of Financial Technologies and Business, National Aviation
University “Kyiv Aviation Institute”, Doctor of Economic Sciences, Professor;
Dmytro KOBYLKIN — Academic Secretary of the Lviv State University of
Life Safety, PhD in Technical Sciences, Associate Professor;

Olha BARABASH — Head of the Research Laboratory of Current Issues of
Law Enforcement and Policing Activity of the Educational and Scientific
Institute of Law and Law Enforcement, Head of the Council of Young
Scientists of Lviv State University of Internal Affairs, Doctor of Law,
Professor;

Andrii OSTAPIUK - First Vice-Rector of the Lviv State University of Life
Safety, PhD in Law;

Nazarii KOVAL - Vice-Rector for Personnel of the Lviv State University of
Life Safety, PhD;

Oleksandr PRYDATKO - Vice-Rector for Academic and Methodological
Work of the Lviv State University of Life Safety, PhD in Technical Sciences,
Associate Professor;

Taras BOIKO - Vice-Rector for Service Organization and Training of the
Lviv State University of Life Safety, PhD in Technical Sciences;




Members of the
organizing
committee:

Iryna FEDIV — Chief Researcher of the Department for Organization of Research
Activities, Research Center of LSULS, PhD;

Kateryna STEPOVA — Senior Researcher of the Department for Organization of
Research Activities, Research Center of LSULS, PhD in Technical Sciences,
Associate Professor;

Tetiana SKYBA — Researcher of the Department for Organization of Research
Activities, Research Center of LSULS, PhD;

Yaroslav KYRYLIV — Leading Researcher of the Department for Organization of
Research Activities, Research Center of LSULS, PhD in Technical Sciences, Senior
Researcher;

Oleksandra ZHORINA — Specialist of the International Cooperation Department of
LSULS;

Roman YAKOVCHUK - Head of the Educational and Scientific Institute of Civil
Protection of LSULS, Doctor of Technical Sciences, Associate Professor;

Ihor KOVAL - Head of the Faculty of Psychology and Social Protection of LSULS,
Doctor of Pedagogical Sciences;

Bohdan BOICHUK - Head of the Educational and Scientific Institute of Fire and
Technogenic Safety of LSULS, PhD;

Olha MENSHYKOVA — Deputy Head for Academic and Research Work of the
Educational and Scientific Institute of Civil Protection of LSULS, PhD in Physical
and Mathematical Sciences, Associate Professor;

Andrii DOMINIK — Deputy Head for Academic and Research Work of the
Educational and Scientific Institute of Fire and Technogenic Safety of LSULS, PhD
in Technical Sciences, Associate Professor;

Tetiana VOITOVYCH — Head of the Scientific Editorial Activity Department of the
Research Center of LSULS, PhD;

Yurii KOPYSTYNSKY | — Head of Doctoral and Adjunct Studies of LSULS, PhD
in Technical Sciences;

Serhii VOVK - Associate Professor of the Department of Preventive Activity in the
Field of Fire and Technogenic Safety, Educational and Scientific Institute of Fire and
Technogenic Safety of LSULS, PhD in Technical Sciences, Associate Professor;
Yurii DOMANSKY | — Lecturer of the Department of Fire Tactics and Rescue
Operations, Educational and Scientific Institute of Fire and Technogenic Safety of
LSULS;

Andrii KUZYK - Head of the Department of Environmental Safety, Educational
and Scientific Institute of Civil Protection of LSULS, Doctor of Agricultural
Sciences, Professor;

Nadiia SUSHKO — Associate Professor of the Department of Industrial Safety and
Occupational Health, Educational and Scientific Institute of Civil Protection of
LSULS, PhD;

Roman VESELIVSKY — Associate Professor of the Department of Civil
Protection, Educational and Scientific Institute of Civil Protection of LSULS, PhD in
Technical Sciences, Associate Professor;

Oleksandr KHLEVNOI — Associate Professor of the Department of Information
Technologies and Electronic Communication Systems, Educational and Scientific
Institute of Civil Protection of LSULS, PhD in Technical Sciences, Associate
Professor;

Lilila PYLYPENKO - Senior Lecturer of the Department of Practical Psychology
and Pedagogy, Faculty of Psychology and Social Protection of LSULS, PhD;

Anna IVANIV — Lecturer of the Department of Social Work, Management and
Social Sciences of LSULS;

Ruslana SODOMA — Associate Professor of the Department of Law and
Management in Civil Protection, Educational and Scientific Institute of Fire and
Technogenic Safety of LSULS, PhD in Economic Sciences, Associate Professor;
Petro SENYK - Senior Lecturer of the Department of Law and Management in Civil
Protection, Educational and Scientific Institute of Fire and Technogenic Safety of
LSULS, PhD in Law.




ORGANIZER Lviv State University of Life Safety
AND PUBLISHER

Technical editor,
Computer typesetting Klymus M.V.

Printing on a risograph Petrolyuk N.1.

Responsible for printing Petrolyuk N.1.

EDITORIAL OFFICE

ADDRESS: LSULS, Kleparivska Street, 35
Lviv, 79007

Contact telephones: (032) 233-24-79,
233-00-88

Problems and Prospects for the Development of Life Safety under Wartime

Conditions: Collection of scientific papers XXI International Scientific and Practical
Conference of Young Scientists, Cadets and Students. — Lviv: LSU LS, 2026. — 1086 p.

The collection is based on scientific materials of XXI International Scientific and

Practical Conference of Young Scientists, Cadets and Students ""Problems and prospects for
the development of life safety in wartime conditions"".

The collection contains materials from the following thematic sections:
Civil protection.
Preventive activities in the field of technologic and fire safety.

= Management in life safety.
= Organization of emergency rescue operations and firefighting.
= Information technologies in life safety.
= Social, psychological and pedagogical aspects in life safety.
= Industrial safety and occupational safety.
= Natural, biological, and ecological aspects of life safety.
= Organizational and legal aspects of ensuring life safety.
= Medicine under martial law conditions.
= Modern scientific approaches to the formation of a safety environment.
© LSULS, 2026
Sent to the set on 31.03.2026. Signed to print The authors of the published materials
23.04.2026. Format 60x84/16. Offset paper. are responsible for the accuracy of the
Conditional printing of sheets. 67,88. facts, economic, statistical and other
Headset Times New Roman. data, as well as for the use of
Printing on a risograph. Circulation: 100 copies. information not recommended for
Printing: LSULS Kleparivska Street, 35, open pub"cation. When reprinting
Lviv city, 79007. materials, a link to the collection is
Idubzh.lviv@dsns.gov.ua required.



mailto:ldubzh.lviv@dsns.gov.ua

IIPOBJIEMH TA IIEPCIIEKTHBH PO3BUTKY 397
BE3INEKH JKHTTEAIATbHOCTI B YMOBAX BIHHH

V]IK 614.842

AHAJII3 TAKTUKO-TEXHIYHUX MOXKJINBOCTEM
POBOTHU30BAHUX KOMIIVIEKCIB ITPU I'ACIHHI IIOKEX

Banepia Kosanvuyk
Hazap LlTanrper, KaHAUAAT TEXHIYHUX HAyK, TOUEHT Kadeapu Oe3MmiJIOTHUX
CHCTEM Ta POOOTOTEXHIKU
JIbBiBCHKHI Aep:KaBHMI YHIBepcHTeT 0e3MeKH KUTTEAIATBHOCTI
M. JIbBiB, YKpaina

VY pobori mpoaHaNi30BaHO TAKTUKO-TEXHIYHI XapaKTePUCTHUKH POOOTH30BaHHX
KOMIDIEKCIB TIpH JTIKBiZalil TOKeXX Ha HeOe3rmeyHnx o0’ekTax. BusHadeHO mapamerpn
MOOLUITBHUX THIAT(OPM, CHCTEM BOISHOTO 3aXKCTY Ta JAUCTAHIIIHOTO KepyBaHHs. AKIIEHTOBAaHO
Ha e(heKTUBHOCTI NMOeHAHHS Ha3eMHUX poOoTiB i3 BITJIA st po3Binku Ta raciHHs B yMOBax
BOEHHOT'0 CTaHY, 1110 MiHIMi3ye pU3HKH JUIst )KUTTA ocodosoro ckany JJCHC.

KurouoBi ciioBa: poOoTH30BaHI KOMIUIEKCH, moxexoracinui, BAC, TakTuka,
oesneka, JJCHC.

ANALYSIS OF TACTICAL AND TECHNICAL CAPABILITIES OF
ROBOTIC COMPLEXES IN FIRE FIGHTING

Valeria Kovalchuk
Nazar Shtangret, Candidate of Technical Sciences, Associate Professor of the
Department of Unmanned Systems and Robotics
Lviv State University of Life Safety, Lviv, UKkraine

The paper analyzes the tactical and technical characteristics of robotic complexes
for extinguishing fires at hazardous facilities. The parameters of mobile platforms, water
protection systems and remote control are determined. The emphasis is on the effectiveness
of combining ground robots with UAVs for reconnaissance and extinguishing in martial law
conditions, which minimizes risks to the lives of SES personnel.

Keywords: robotic complexes, fire extinguishing, UAVs, tactics, safety, DSNS.

B yMoBax 1ii BOEHHOTO CTaHy 3 0OCOOIIMBOIO TOCTPOTOIO ITOCTAIOTH MUTAHHS
OIIEpPaTHBHOIO pearyBaHH: HA HA/I3BUUAlHI CUTYalii Ta eeKTUBHOI JiKBimaIii ix
HACJIIIKIB.

3a pimeHHSIM KepiBHMKAa TaciHHS TIIOXKEXI TaKTHIHHHA  poOoT
TTOXKEKOTACIHHS 3ATYJAETHCS TS TACIHHS TTOXKEXK, SIKi MOXKYTh CTAHOBUTH 3aTrPO3Y
KUTTIO Ta 3I0POB’I0 0COOOBOTrO CKJIATy, MiJ Yac PO3BIAKKA HA TOXKEXKi s
OTPHMAHHS JOJATKOBOI iH(pOpMaIIii, As 3AIICHEHHS BiIOOPY MPOO MOKIMBOTO
0aKTepioNOTIYHOro0, XIMIYHOIO Ta pamialliifHOTO 3apa’keHHs, IS eBaKyamii
MOCTPAKAAINX, ISl POUYHMIICHHS Ta MEPECYBAHHS BaHTAXIB a00 TPaHCIIOPTHUX
3ac00iB. OcHaIIEHHS Ta 00J1aTHAHHS TAKTUYHUX POOOTIB MOXKEKOTaciHHS



398 XXI Mixycnapoona nakoeo-npakmuuna KoHghepeHyis
MONOOUX 8UEHUX, KYPCAHMIE ma cmyO0eHmie

TakTnyHUil pOOOT MOXKEKOTaCiHHS CKIANAEThCst 3 0a30BOi pyxoMmoi
IaTGOpMU HAa TYCEHHYHOMY IIaci i3 T'YMOBHUM MOKPUTTAM, HpOQiIb SKOTO
ckmagae 30 MM, a mmpuHa — 310 mMM. T'aGaputHi po3Mipu 3aiexaTbh Bif
MAKIIOUEHHST ONIii Ta BCTAHOBJIEHHS JOATKOBOrO oOJiagHaHHA. Mae
akymynarop Li-ion emuictio 8,8 kBT X rox, sikuii Moxe 3aMiHIOBaTHCS Oe3
BUKOPDHCTaHHS IHCTPYMEHTIB, Ma€ BIAcCHY CHUCTEMY MiJIrpiBy Ta MIIHUH
anmoMiHieBuil Kopryc. TsroBuid JIBUrYyH 3a0e3ledye IepecyBaHHS IO PiBHIH
MiCIIeBOCTI 0e3 HaBaHTakeHHs 10 10-15 km/rox Ta 3ycwuisMm Tsru a0 4 1. Bei
BY3JIM Ta YacTHHM TAaKTUYHOrO poOOTa TIOXKEKOraciHHS MarTh CTYIiHb
BoJiorozaxucry IP65, mo no3Bossie oMy MpoBOAUTH PoOOTH HE 3BaXKalOud Ha
BIUIMB BOOM Ha €JEKTpUYHI KOMIuleKTyloui. Ha Ga3oBy pyxomy matdopmy
BCTaHOBJIEHO JIMHAMIYHI, CTaTW4HI Ta OAIITOBI KaMEPH 13 CHCTEMOIO CTHCHEHOT'O
TIOBITPS JJIsl OUMILEHHS KaMep, SIKi TPaHCIIIOITh 00CTaHOBKY HAaBKOJIO poboTa Ta
Nepe/aloTh Ha TUIAHIIET.

TaxTuuHnii pobOT MOXKEXOraciHHA Mae 0a30BY OIMLII0 CHCTEMM Iojadi
BoJM a00 MiHM 13 MakcumaibHOW BHTpatoro 2 000 si/xB mpu Tucky 10 Oap,
JaNIbHICTh MOJIa4i CTPYMEHsSI BOJM CKJIajae a0 65 MeTpiB, a [y miHu — 45 MeTpiB.
14 Tlo mepuMeTpy TAaKTHYHOTO poOOTa TIOXKEKOraciHHS BCTAHOBJIEHO CTATHYHE
HABKOJIMIIHE OCBITJICHHS JUIi HOpPMallbHOI pOOOTM B TeMHY MOpy 100U i3
CBITJIOBMM ITIOTOKOM KOXXHOI'O CBIiTIOmiogHOro ceitmnpHuKa B 1800 JIM, gBox
crepeny, JBOX 3aJHiX Ta IO OOHOMY 3 KOXKHOTO OOKY.

Kopnyc takT4HOro po0oTa MOXKeXOraciHHs MOKE€ MATH OIILII0 3aXUCTY
CHPHUHKJIEPHOT CUCTEMH Bijl BIUIUBY HEraTUBHHUX (DAKTOpPIB MOXKEXI Ha BUBIX 3
Jagy By3JiB Ta KOMIUIEKTYIOUHX. CHCTEMa MICTHTh Kpyrily, MiIJHY ITOPOXXHHUCTY
pamy 3 ¢opcyHKaMu B KUTbKOCTI 22 MIT. 3 3arajibHOI BUTpaTor B 50 JI/XB mpu
TUCKY B 12 0ap.

TakTr4HUi poOOT MOXKEKOTaCIHHS MOXKE MATH OIIIIIO0 CYIIPOBOJY JPOHIB
Magirus Ta BXOAUTH B CTBOpeHY cuctemy «Magirus' digital systems & solutionsy,
dKa 3’€IHYeTbCS 13 OPOHAMH, CYNPOBOMKYIOUM TAKTHYHOIO poboTa
NOKEKOTACIHHA Ta IEpe’aloudl TEIUIOBe 300paKeHHS Ha IUIaHIIET JUId Hau
KpAaIIIoro OISy MicIlsl BAKOHAHHS BIAIOBIIHUX POOIT MO0 JIIKBiAAIlii HACIIKIB
HAJA3BUYAWHOI CUTYaII] .

YrpaBiiHAA TAKTUIHUM POOOTOM ITOXKEKOTACIHHS MIOBHHHO MTPOBOIUTHCH
CYBOPO Y BiIIOBITHOCTI 0 IHCTPYKIIII 3 eKkcruTyaTarii. J(ucranmiiine yrpaBiiHHI
IiSIMH  TaKTHYHOTO POOOTa TOKEKOTACIHHS TIPOBOAUTHCS 3a JIOMTOMOT OO
IUTAHIIETy Ta MOOINBHOI TaHeml KepyBaHHSA. MOoOOUTbHA TaHENb YIIPaBIIiHHS
CKIIAA€ThCA 3 [BOX JDKOWCTHKIB Ta (PYHKIIOHATBHOTO BAaXKENIO, SKUH
pO3TamIOBaHW TOCEpeNNHI, TpaBWA JPKOWCTHK BigNOBimae 3a poOOTy
BOJIOITHHOTO JTA()€THOTO CTBOJIA, JIBHH , B CBOIO YEPry, JOMOMArae YIpaBIIATH
pyxoMm poboTa Ta 3IiHCHIOBATH MaHEBPH HA BIAKPUTHX MIJITHKAX MiCIIEBOCTI.

Otxe, BUKOPUCTaHHS POOOTH30BAHMX KOMIUIEKCIB J03BOJISIE €PEKTUBHO
TaCUTH TTOXKEXI TaM, JIe iICHy€E IpsiMa 3arpo3a >KUTTI0 0COO0BOTO CKIIay. 3aBIsSKH
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BHCOKiH HaJbHOCTI TMOJadi CTPYMEHS Ta CHCTEMi CaMO3aXHCTy, poOOT 3aMiHIOE
MOKEKHOTO Y «UYEpBOHIM 30HI», BUKOHYIOUM HaiiHeOe3reuHimy poOoTy.
["onoBHOIO MepeBaroro € noeHanHs podora 3 qpoHoM: KepiBHUK raciHHs MOXKexXi
0a4YnTh KAPTUHKY 3BEPXY 1 KEpye pOOOTOM Ha 3eMITi Yepe3 OJMH ILIaHIIET.
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