ISSN 2524-2636

MN7725241263001

JEPXKABHA CJIYKBA YKPAIHU
3 HAJIBBUYAMHUX CUTYALIA

30ipHUK HAYKOBHUX Npalb
HanioHajibHOro yHiBEepCUTETY
LMBIJILHOI0 3AXHCTY YKpaiH!

«Hap3suuyauHi cutyauii:
nonepepXeHHA Ta nikeigayia»

Tom 9 Ne 1 (2025)
DOI: https://doi.org/10.52363/2524-2636.2025.9.1

Ceidoymeo npo depicasHy peecmpayilo dpyKkoe8aHo20 3aco6y macoeoi inghopmayii,
Cepisa KB Ne 22700-12600I1IP, eudaHne 04.05.2017 Minicmepcmeom locmuyii YkpaiHu

3apeecmpoeaHo e Peecmpi cy6’ekmie y chepi media: idenmugpikamop R30-04832
PiwenHns1 Haypaodu Ykpainu 3 numaHs T i PM N2 1714 gid 23.05.2024
(llpomokoa N216)

BkatoyeHo do nepeikKy ¢haxosux eudaHb YKpaiHu, kamezopisa «b»
Haka3 MOH Ykpainu gid 02.07.2020 Ne 886

PexomendosaHo do dpyKy ma do nowupeHHs1 yepe3 mepexcy IHmepHem
BueHorw padorw HayionHaabHo20 yHigepcumemy yugiabH020 3axucmy YkpaiHu
(npomoxkon Ne 10 gid 27.03.2025.)

Jlozeossiemubcs nybaikayis mamepiasaie 36ipHuka y 8idkpumomy docmyni komiciero
HayionasbHo20 yHIBEepcumemy yugiibHo20 3axucmy YKpaiHu
3 numaHb pobomu i3 cayHc608010 iHPopMayiero
(npomoxkon Ne 4 gid 06.06.2025.)

YAK 614.8 36ipHUK HaykoBMX mpalb HauioHasbHOro yHiBepcuTeTy

H17 UUBIJIBHOIO  3axucTy  YKpaiHu  «HazgssuuakHi  cuTyanii:
nomnepeaxeHHs Ta JikBiganisa» : - Yepkacu: HYL[3 Ykpainuy, 2025.
-ToMm9Ne1l -194c.



CKJAJ PEJAKIIMHOI KOJIETTi:

I'OJIOBHHH PEJAKTOP — Poman HIEBYEHKO, n-p. texs. Hayk, npod. (HarioHansHuii
YHIBEPCUTET IUBLILHOTO 3aXUCTY YKpaiHn);

3ACTYIIHUK TI'OJIOBHOI'O PEJIAKTOPA — Auopin KOBAJ/IBOB, n-p.TexH. HayK, C.H.C.
(HamionanpHu# yHIBEpCHTET UBUTEHOTO 3aXUCTY YKpaiHn);

BUIII OBI,ZIAJIBHHﬁ CEKPETAP - HKpii I'OPBAYEHKQO, xaHpa. icT. HayK, [OIEHT
(HauionanbHuit yHiBepcHUTET HUBUIBHOTO 3aXUCTY YKpaiHN);

PEJJAKTOP TEXHIYHHX TEKCTIB 31 3HAHHAM AHIJIIHCHBKOI MOBH — Cep:iii
XPAIIAK, xann. inon. Hayk (HamionanbHUH yHIBEPCUTET UBIIBHOTO 3aXUCTy YKpaiHm);

YJIEHU PEJAKIIMHOI KOJIETTi:

Mapuyin AHIIJAK, n-p. TexH. Hayk (IloxxexHa akagemis (M. Bapmasa, Pecrry6mika [lomsima));

Apocnae BAJUIO, n-p. TexH. Hayk, c.g. (HamioHanpHHE YHIBEpCHUTET IMBIIBHOTO 3aXHUCTYy
VYxpainn);

Onekciit BACMAHOB, n-p. TexH. Hayk, npo¢. (HamioHanpHN yHIBEpCHTET MUBUTFHOTO 3aXHCTY
Ykpainn);

Anamonini BEJIIKOB, n-p TexH. Hayk, npod., 3acinyKeHUI Aid4 Hayku 1 TexHiku Ykpainu (IBH3
«IIpumHIIpOBCEKa Jiep)KaBHA aKaeMis OyAiBHUIITBA Ta apXiTekTypm» (M. JIHITpo));

Pixapoo BIBEP, xaunn. TexH., Hayk, ipod. (HinepnaHachkuii iHCTUTYT TPOMaJICEKOI OE3MEKN);

Onez 3SEMUTAHCHKHH, n-p texn. Hayk, npod. (HamioHanpHuii yHIBEpPCHTET IUBiNIBHOTO 3aXUCTY
VYkpainn);

Bacunv KOBAJIUIINUH, n-p TexH. HayK, nipod. (JIbBIBChKHU Aep)kaBHHI yHIBEpCUTET Oe3MeKd
KHUTTEISUTBHOCTI);

Andpin KO3AK, xanna. Tex. Hayk, gou. (KuiBcekmit HamioHanbHuii yHiBepcuTeT OyIiBHHIITBA i
aApXITEKTYpH);

Temana KOCTEHKO, n-p texu. Hayk, npod. (HamioHanbHWIE YHIBEPCHTET IMBIIEHOTO 3aXUCTY
VYkpainn);

Makcum KYCTOB, n-p. texu. Hayk, npod. (HamioHanbHuil yHiBEepCHTET HHBIIBHOTO 3aXUCTY
VYkpainn);

Onexcanop JIEBTEPOB, ni-p. texH. Hayk, npod. (HaioHalbHUH YHIBEPCUTET IIUBUILHOTO 3aXHUCTY
VYkpainn);

Onez MUPOIITHHUK, n-p. TexH. HayK, npo¢. (HamioHanbHuil yHiBEpCUTET LMBIIBHOTO 3aXHUCTY
VYxkpainn);

Cepziii MOCOB, n-p Bilicek. Hayk, npod. (HamioHaibHUE YHIBEPCHTET IMBUIBHOTO 3aXUCTY
VYkpainn);

Onvea HEKOPA, xann. TexH. Hayk, c. H. c. (HaumioHanbHMH yHIBEepCHTET LUBUIBHOIO 3aXHCTYy
VYkpainn);

Baoum HIKHHK, n-p. texH. Hayk, npod. (HamioHanbHUH yHIBEPCHTET IMBIIBHOTO 3aXHCTY
VYkpainn);

Onexcanop HYAH3IH, n-p. TexH. Hayk, npod. (HarioHanbHUI yHIBEPCUTET IIUBIILHOTO 3aXHCTY
VYkpainn);

Cepein IIO3/J€€EB, n-p texu. Hayk, npod. (HaumioHanbHMH yHIBEpCHTET IMBUIBHOIO 3aXHCTY
VYxpainn);

Hina PAIIKEBHY, noktop ¢inocodii (HamioHanbHWE YHIBEpCHUTET IUBUILHOTO 3aXHCTY
VYxpainn);

Cmanicnae CIJHEH, xann. texn. Hayk, nou. (HamioHanbHuii yHiBEpCHTET IMBIIBHOTO 3aXHCTY
Ykpainn);

Onvea CKOPOJYMOBA, n-p texH. Hayk, npo¢. (HanioHansHu# yHIBEpCUTET IIUBIIBHOTO 3aXUCTY
Vkpaiun);

€szen THIIEHKO, n-p texH. Hayk, npod. (HamioHaibHWII yHIBEpCHTET IMBITBHOTO 3aXUCTY
Ykpainn);

Csimnana @®EJYEHKO, noxtop ¢inocodii (HaumioHanpHUE yHIBEpCHMTET LMBUIBHOIO 3aXHCTY
VYxpainn);

Cepein I[BIPKYH, xann. TexH., Hayk, noi. (HamioHalbHWI yHIBEpCHTET NWBLIBHOTO 3aXHCTY
Ykpainn).



EDITORIAL BOARD:

CHIEF EDITOR - Roman SHEVCHENKO, doctor of technical sciences, professor (National
University of Civil Protection of Ukraine);

DEPUTY CHIEF EDITOR — Andrii KOVALQV, doctor of technical sciences, senior researcher
(National University of Civil Protection of Ukraine);

RESPONSIBLE SECRETARY — Yurii HORBACHENKO, PhD in historical sciences, docent
(National University of Civil Protection of Ukraine);

TECHNICAL TEXTS EDITOR WITH ENGLISH LANGUAGE KNOWLEDGE - Serhii
KHRIAPAK, PhD in philology (National University of Civil Protection of Ukraine);

EDITORIAL BOARD MEMBERS:

Martsin ANSHCHAK, doctor of technical sciences (Fire University (Warsaw, the Republic of
Poland));

Yaroslav BALLO, doctor of technical sciences, senior researcher (National University of Civil
Protection of Ukraine);

Oleksii BASMANOV, doctor of technical sciences, professor (National University of Civil
Protection of Ukraine);

Anatolii BIELIKOV, doctor of technical sciences, professor, Honored Worker of Science and
Technology of Ukraine (State Higher Educational Institution "Prydniprovsk State Academy of Civil
Engineering and Architecture™ (Dnipro));

Rikardo VIVER, PhD in technical sciences, professor (Netherlands Institute for Public
Safety);

Oleh ZEMLIANSKYI, doctor of technical sciences, professor (National University of Civil
Protection of Ukraine);

Vasyl KOVALYSHYN, doctor of technical sciences, professor (Lviv State University of Life Safety);

Andrii KOZAK PhD in technical sciences, docent (Kyiv National University of Civil Engineering
and Architecture);

Tetiana KOSTENKO, doctor of technical sciences, professor (National University of Civil
Protection of Ukraine);

Maksym KUSTOV, doctor of technical sciences, professor (National University of Civil Protection
of Ukraine);

Oleksandr LIEVTIEROQV, doctor of technical sciences, professor (National University of Civil
Protection of Ukraine);

Oleh MYROSHNYK, doctor of technical sciences, professor (National University of Civil Protection
of Ukraine);

Serhii MOSOQV, doctor of military sciences, professor (National University of Civil Protection of
Ukraine);

Olha NEKORA, PhD in technical sciences, senior researcher (National University of Civil
Protection of Ukraine);

Vadym NIZHNYK, doctor of technical sciences, professor (National University of Civil Protection
of Ukraine);

Oleksandr NUIANZIN, doctor of technical sciences, professor (National University of Civil
Protection of Ukraine);

Serhii POZDIEIEV, doctor of technical sciences, professor (National University of Civil Protection
of Ukraine);

Nina RASHKEVYCH, doctor of philosophy (National University of Civil Protection of Ukraine);

Stanislav SIDNEI, PhD in technical sciences, docent (National University of Civil Protection of
Ukraine);

Olha SKORODUMOVA, doctor of technical sciences, professor (National University of Civil
Protection of Ukraine);

Yevhen TYSHCHENKO, doctor of technical sciences, professor (National University of Civil
Protection of Ukraine);

Svitlana FEDCHENKO, doctor of philosophy (National University of Civil Protection of Ukraine);

Serhii TSVIRKUN, PhD in technical sciences, docent (National University of Civil Protection of
Ukraine).



3MICT
Onena A3APEHKO, HOnia TI'OHYAPEHKO, Muxaitno /JIBI3IHIOK, Onexcandp ®APPAXOB,
Anacmacia XMHPOBA, Onexcandp PALIIKEBUY, Onia IIATOBA
AHAJII3 TEPOPUCTUYHUX ATAK YAAPHUMU JPOHAMM ¥ TPABHI 2024 POKY ....cccovevvieiiieiinens
Olena AZARENKO, Julia HONCHARENKO, Mikhailo DIVIZINIUK, Oleksandr FARRAKHOV,
Anastasia KHMYROVA, Oleksandr RASHKEVYCH, Yulia PIATOVA
ANALYSIS OF TERRORIST ATTACKS BY ATTACK DRONES IN MAY 2024
Kampan AJIMA30B
OILITHIOBAHHA PU3UKY TIEPEKHUJAHHSA TIOXEXHOI ABTOIIMCTEPHM B VMOBAX
MMEPECTUEHOT JIICOBOI MICTTEBOCTT .......oivieieiieeee ettt ettt n sttt sttt n e s e
Kamran ALMAZOV
ROLL-OVER RISK ASSESSMENT OF A FIRE TANKER IN UNEVEN FOREST TERRAIN
Anopiii TABPHCBb, Bikmop KOBAJIBYYK, Onexcandpa IIEKAPCBbKA, Map’an IABPIBCbKHH
PAHXYBAHHS TEPUTOPIAJIbBHUX TPOMAJ JbBIBCHKOI OBJIACTI B 3AJIEXXHOCTI BIJ
YJACTOTU BUHUKHEHHS BATOTIITIEHD. ......ccoiiuiiiiiiie ettt ettt ettt e et
Andrii HAVRYS, Viktor KOVALCHUK, Oleksandra PEKARSKA, Marian LAVRIVSKYI
RANKING OF TERRITORIAL COMMUNITIES OF THE LVIV REGION BASED ON THE
FREQUENCY OF FLOODING OCCURRENCES
Oleh ZEMLIANSKYI, Tetiana KOSTENKO, Maksym PONOMAR, Serhii FELDI
COMPREHENSIVE SOLUTIONS FOR AUTOMATIC FIRE SUPPRESSION OF ELECTRIC VEHICLE
AN = | PSR
Onez BEMIIAHCBKHHU, Temana KOCTEHKO, Makcum IIOHOMAP, Cepzin ®EI/I
KOMIIJIEKCHI PIHIEHHS IIIOJO ABTOMATHUYHOI'O TACIHHS TTOXEXI AKYMVYJISITOPHOI
BATAPEI EJIEKTPOMOBLIIA
Anopiii KOBAJIbOB, Poman I1YP/IEHKO
PO3PAXYHKOBO-EKCIIEPUMEHTAJIbHUIL METOJ] OILIHIOBAHHS BOI'HECTIMKOCTI
BOTHE3AXUIIEHUX CTAJEBUX KOHCTPYKLIII.......ooouiiieieeeeeeeeeeeeeeeeeee e s et
Andrii KOVALOV, Roman PURDENKO
CALCULATION-EXPERIMENTAL METHOD ASSESSMENT OF FIRE RESISTANCE OF FIRE-
PROTECTED STEEL STRUCTURES
Anopiiit KOBAJIbOB, Bonooumup TPUT'YE, /Imumpo KYPEHHChKHH, Hina PAIIIKEBHY, Cep:iii
FOPYEHKO, /lenuc KOJIOMIEIlb
OBIPYHTYBAHHA KPUTUYHOI TEMIIEPATYPU CTAJI JJIs1 TTPOEKTYBAHHS
BOTHE3AXUILEHUX CTAJTEBUX KOHCTPYKLIII ..o e en s,
Andrii KOVALOV, Volodymyr TRYHUB, Dmytro ZHURBINSKY, Nina RASHKEVICH, Serhii
YURCHENKO, Denys KOLOMIIETS
USTIFICATION OF CRITICAL TEMPERATURE OF STEEL FOR DESIGN OF FIRE-RESISTANT
STEEL STRUCTURES
Bixmopia KOBBACA, Mapis KYI[EHKO, Bauecna¢ BAIIJEHKO, Andpiit FEPE30BChKHH, Eszeniii
HIKOJIAP, Mapuna TOMEHKO
KEPOBAHA BA3A JAHUX I10 YACAM 3I'OPAHHSA YACTHMHOK METAJIEBUX ITAJIBHUX B
[IPOJIYKTAX TEPMIYHOI'O PO3KJIAJJAHHS ITIIPOTEXHIYHUX METAJII30BAHUX CYMILIENA
HA OCHOBI @TOPOIIITACTIB .....cutiiie ittt ettt et e e s e e e e bt e e s eate e e e saba e e e atteeesaabeeeesteeeesasseeeesnnes
Viktoriia KOVBASA, Oksana KYRYCHENKO, Mariia KUTSENKO, Viacheslav VASHCHENKO,
Andriy BEREZOVSKYI, levgenii SHKOLIAR, Maryna TOMENKO
CONTROLLED DATABASE ON THE BURNING TIME OF METAL PARTICLES IN THE
DECOMPOSITION PRODUCTS OF FLUOROPLAST-BASED METALLIZED PYROTECHNIC
MIXTURES
Mapin KYIIEHKO, Iz0p POMAHIOK, Onez MUPOIIIHHK, IOpiu KYIIEHKO
JOCJIJDKEHHS AZICOPBLIIT BOTHEACSTUMX COJIEM BUCOKOIIOPUCTUMU HOCISIMIU ...........
Maria KUTSENKO, lhor ROMANIUK, Oleh MYROSHNYK, Yurii KUTSENKO
RESEARCH OF ADSORPTION FOR FIREEXTINGUISHER SALTS BY HIGH-POROUS TRANSMITTERS
Onena IABPEHIOK, bopuc MUXAJITYKO
OEPYM(II I)-AMIHHI/II71 KOMIUIEKC $SIK HOBHWIl  AHTHIIIPEH-3ATBEPJIHUK  JJISI
EINOKCUHUX KOMITOZULIIAHUX MATEPIAJIIB ........oovveeeieeeeeee sttt
Helen LAVRENYUK, Borys MYKHALICHKO
IRON(II-AMINE COMPLEX AS A NEW FLAME RETARDANT-HARDENER FOR EPOXY
COMPOSITE MATERIALS
Onez MUPOIITHHK, Onez 3EMJIAHChKHH, Braoucnae JEHIAPEHKO, Bimaniii 34’KOMA
OILIHKA E®EKTHUBHOCTI CHUCTEMMW IIMBIJIBHOI'O 3AXHUCTY 3 IIOIIEPEJKEHHS TA
JIKBIIALID HACJHIIKIB HA/BBUYAMHUX CUTYALUM Y IIPUKOPJOHHUX PAMOHAX
D N 1 1 SRS



Oleh MYROSHNYK, Oleh ZEMLIANSKYI, Vladyslav DENDARENKO, Vitalii ZAZHOMA
ASSESSMENT OF THE EFFECTIVENESS OF THE CIVIL DEFENSE SYSTEM FOR PREVENTION
AND ELIMINATION OF THE CONSEQUENCES OF EMERGENCIES IN THE BORDER AREAS OF
UKRAINE

Serhii POZDIEIEV, Olha NEKORA, Alina NOVHORODCHENKO, Roman YAKOVCHUK, Nazarii

TUR
BASIC CALCULATIONS OF DYNAMIC INTERACTION OF MECHANICAL SYSTEMS OF
MODULAR SHELTERS ARE IMPLEMENTED IN THE LS-DYNA PROGRAM ......ccccocviiiiiiininiiiiicns 115

Cepzin II03/I€EEB, Onvea HEKOPA, Anina HOBI'OPOAYEHKO, Poman AKOBY YK, Hazapiii TYP
OCHOBHI PO3PAXYHKU JUHAMIUHOI B3AEMO/II MEXAHIYHUX CUCTEM MOJYJIbHUX
YKPUTTIB PEAJII3OBAHI Y ITPOT'PAMI LS-DYNA

Hina PAIHIKEBUY, Poman IIIEBYEHKO, Kamepuna KAPIIEHKO, Onvea HIEBYEHKO, Isan
PYII[AK, Onekcanop IMUTPIEHKO

METOJIMKA OIIEPATHBHOI'O OLIHIOBAHHS ITOIIKO/KEHB BYIIBEJIbHUX KOHCTPYKIIIH
BHACJIIJIOK HAJIBBUUYAMHUX TTOIIM ..ottt ien st nes s 127
Nina RASHKEVICH, Roman SHEVCHENKO, Kateryna KARPENKO, Olga SHEVCHENKO, lvan
RUSHCHAK, Oleksandr DMYTRIIENKO

METHODOLOGY FOR RAPID ASSESSMENT OF DAMAGE TO BUILDING STRUCTURES DUE TO
EMERGENCY EVENTS

Banepin CTPUIEILIb, Cepziii CTEIIAHYYK, Anopii XHKHAK, Poman IIIEBYEHKO, Bixmopia
JAYKAHTEHKO

PO3POBKA  KEPYIOUOI'O AJITOPUTMY IHOOPMALIIMHO-TEXHIYHOI'O METOY
3ABE3IIEYEHHS TI'YMAHITAPHOI'O PO3MIHYBAHHS B YMOBAX PAJIAIITHOI'O

TN Y 1 15 123 5 U B F PP PP TP RPPRPR 138
Valery STRELEC, Serhii STEPANCHUK, Andrii KHYZHNIAK, Roman SHEVCHENKO, Viktoriia
LUKASHENKO

DEVELOPMENT OF A CONTROL ALGORITHM FOR AN INFORMATION AND TECHNICAL
METHOD FOR ENSURING HUMANITARIAN DEMINING IN CONDITIONS OF RADIATION
CONTAMINATION

Jmumpo TPEI'YbOB, Iniana TI'AIIOH, Bimaniu HYAH3IH, Apmem MAHBOPO/IA, Daopa
TPEI'YBEOBA

I[TPOI'HO3YBAHHS HEBE3IIEK AMOHIAKY 3 BPAXYBAHHSAM HAJIMOJIEKYJIIPHOI

L3 (0 ) 57 7 PR 153
Dmytro TREGUBOQV, Yuliana HAPON, Vitalii NUIANZIN, Artem MAIBORODA, Flora TREHUBOVA
PREDICTION OF AMMONIA DANGERS TAKING INTO ACCOUNT THE SUPRAMOLECULAR
STRUCTUR

Maxcum Y/JOBEHKO, Bnaoucnae JEH/IAPEHKO, Banenmun MEJIBHHUK, Onexcanop HYAH3IH,
Jmumpo KPHIIITAJIb, Cepeiii 1]¢ipkyn

ABTOMATHU30BAHA CUCTEMA PO3PAXYHKY BUTPAT HA TACIHHA TTOXEXI........cccooovvivniniinnnns 165
Maksym UDOVENKO, Vladyslav DENDARENKO, Valentyn MELNYK, Oleksandr NUIANZIN, Dmytr
KRYSHTAL, Serhii TSVIRKUN

AUTOMATED SYSTEM FOR CALCULATING FIREFIGHTING COSTS

Ieop ®EJYEHKO, Céimnana ®E/J9EHKO

JOCIII>KEHHSA TMOBEAIHKU CTAJIEBETOHHUX KOJIOH B YMOBAX ITOXEXI ......cccveeviviiiieeiene 173
Igor FEDCHENKO, Svetlana FEDCHENKO

RESEARCH ON THE BEHAVIOR OF STEEL-CONCRETE COLUMNS IN FIRE CONDITIONS

Anopin XHKHAK, Poman MOTPIY YK, /Imumpo ®E/JOPEHKO, Iéan II[EHKO

PO3B’SI3AHHS 3AJAUI IJEHTUDIKALIIT JUHAMIYHUX [TAPAMETPIB JTIOJUHU-OIIEPATOPA
MOBUIBHOI TTOXEXXHOI YCTAHOBKU HA BA3I CI'BEIO ITPU TACIHHI TIOXKEX .......covecvveeee, 184
Andrii KHYZHNIAK, Roman MOTRICHUK, Dmytro FEDORENKO, Ivan ISHCHENKO

SOLUTION TO THE PROBLEM OF IDENTIFYING THE DYNAMIC PARAMETERS OF A HUMAN
OPERATOR OF A MOBILE FIRE-FIGHTING UNIT BASED ON SEGWAY WHILE EXTINGUISHING

FIRES



