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YV 36ipnuxy me3z Il Mixcuapoonoi naykoso-npakxmuynoi xoughepenyii «l{usinoruii
3axucm 8 yMo8ax GIUHU» BUCBIMIEHO 00C8I0 CYUACHUX MeHOeHyill I GUKIUKIE 68 OpeaHizayii
YUBIILHO2O 3aXUCMY 8 YMOBAX GIUHU, A MAKOMC (QOPMYBAHHI OCHOBHUX HANPAMKIG
800CKOHANEHHS MA PO3IBUMK) CUCEMU YUBLILHO20 3AXUCTY.

s nayxosux, Hayko80-nedazo2ivHux ma neoazociuHux npayieHUKI6 3axknadie oceimu,
NPAayieHUKI8 HAYKOBUX, 6UPOOHUYUX ycmaHos, nioposdinie [JCHC Vkpainu, npeocmasHuxie
0epIHCABHUX MA MICYesUX Op2aHi6 61a0u, 2pOMAOCLKUX I npoecilinux opeaHizayii ma
3000y8aui6 8uU0i 0CBIMU.

ABTOpPH Te3 [0ONOBileli HecyTb O0COOMCTY BiINOBIJAJBHICTL 32 3MicCT
NnpeacTaBjJeHuX MNmyOJikamid, MAOCTOBIPHICTL pe3yabTaTiB 1 JOTPUMAHHA BHMOT
akaaeMmiuHoi Ao0pouyecHocTi. Penkosieria He Hece BIANOBIZAJBHOCTI 32 NMOPYLICHHS
NMPaBUJI MPABONUCY B IPYKOBAHUX ABTOPCHKMX MaTepiajax.

The proceedings of the Second International Scientific and Practical Conference
"CIVIL PROTECTION IN TIMES OF WAR™" highlight current trends and challenges in the
organisation of civil protection during wartime, as well as the development of key directions
for improving and developing the civil protection system.

For academic, academic-teaching and teaching staff of educational institutions,
employees of research and industrial organisations, units of the State Emergency Service of
Ukraine, representatives of state and local authorities, public and professional organisations,
and students of higher education.

The authors of the abstracts bear personal responsibility for the content of the
submitted publications, the accuracy of the results and compliance with the
requirements of academic integrity. The editorial board is not responsible for spelling
errors in the authors’ printed materials.
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CYYACHI IIIJIXOIM 1O YACEJBHOI'O MOJEJIOBAHHS CTIMKOCTI
OJIIIIOBUX MACHUBIB JJIA 3AJJAY HUBIJIBHOI'O 3AXHUCTY

leop KOPJ/[IAAKA, Bacune KAPABHUH 0.m.n., npoghecop, Oxcana KAPABUH «.¢h.-m.H., doyenm
JIvgiscokuil OeporcasHull yHigepcumem Oe3nexu HUmmeoisiibHOCmi

VY curyarii noctiitHuX 3arpo3 (yHKIIIOHYBaHHIO 00’ €KTIB KpUTHYHOI iHQPACTPYKTYpH CEKTOPY
«Tpancopt» o0cobmuBOro 3HaueHHs HaOyBae 3a0e3MeyYeHHs CTIMKOCTI CyOBEpPTHKAIbHHUX
BIJICIIOHEHb TipchKuMX MacuBiB Ha Teputopii Cxuamgactux Kapmar. [lns momepemxeHHs
HAJ3BUYAHUX CHUTyalliii Ha TPAHCIOPTI BHACHIZOK OOBaliB CXWJIB TIPCHKUX TMOPIJI BKpai
HEOOXIHAMHM € HaailiHI MaTeMaTH4yHl MOJENl CTIMKOCTI Takux MacuBiB. Y Mexax CKiraggacTux
Kapnar nominytoTs mopoau ¢uimoBoi ¢opMmarlii, siki MarOTh TPHOXKOMIIOHEHTHY CTPYKTYpY, IO
CYTTEBO YCKJIQIHIOE MaTeMaTUYHE MOJICIIIOBAaHHS 1X cTiiikocTi [1-2].

Y KOHTEKCTI UUBIIBHOTO 3aXWUCTy Ta YOPAaBIiHHSA PU3MKAMHU BHUHUKHEHHSI HaJ3BUYAMHUX
CUTyaIllil YMCelIbHE MOJICIIOBAHHS CTIKKOCTI (IIIIOBUX MAacHBIB BUXOAMTH 32 MEXI KIACHYHOT
reoTexHikd. OCHOBHUM 3aBJIaHHSIM CTa€ He JIMIIE PO3paxyHOK KoedillieHTa 3amacy CTiHKOCTi, a
KOMIUIEKCHA OLlIHKAa MYJIbTUPU3HUKIB, /1€ 3aralnbHUil pu3uk (R) Bu3HauaeThes sik J0OYTOK HEOe3neKn
(H), BpazmuBocrti (V) Ta excnosutlii (E) 06'extiB indpactpyktypu [3]:

R=HxV xE.

UYepes cXWiIbHICTH (IIIIIOBUX MAacHUBIB /10 LIBUIKOI Jerpajailii, YTBOPEHHS KOJIIOBIIO Ta
PO3BUTKY MAacCHITAa0HMX 3CYBIB il BIUIMBOM EKCTPEMalbHUX MOTOAHMX YMOB Cy4YacHi MiJXOAU
BUMararoTh 1HTerpauii HMOBIPHICHOTO MOJENIOBAHHS, T1IPOMEXaHIYHOI B3a€EMOIl Ta CHCTEM
HITYYHOTO 1HTENEKTy [4].

Hmogipricne modeniosanns ma eniug 2iopoxnimamuunux paxmopis. ®NIMOBI Ta MOXigHI Bix
HUX KOJIIOBIaJIbHI CXHWJIM € BKpail 4yTIMBUMHM 10 3MiH BoJyiorocTi. PyiiHyBaHHS Takux MacuBiB (y
BUIJISI/II TPYHTOBUX 3CYBIB a00 ceJeBUX IOTOKIB) HalyacTillleé MPOBOKYEThCS I1HTEHCUBHHUMU
OnajaMH, $IKi CIPUYMHSIOTH 3HWKEHHS MAaTPUYHOIO BCMOKTYBAaHHS y HEHAacH4eHIH 30HI Ta
IT1JIBUINICHHS TIOPOBOTO THCKY B HacW4eH1d 30H1. [[J1s1 MOJEIIOBaHHS IIUX MPOIIECIB 3aCTOCOBYETHCS
METOJl CKIHYEHHUX €JIEMEHTIB Yy IMO€JHAaHHI 3 aHalli30M HecTajoi QinbTpalii, MO T03BOJISE
BIJICTE)KYBaTH Mirpaiito (GpoHTy 3BOJIOKEHHS Ta I7100albHy BTpaTy piBHOBAaru Macuay [5].

OCKINBbKM LIMKIM  3BOJIOKEHHS-BUCYIIYBAHHS E€KCIOHEHI[IAJIbHO 3HWXKYIOTh MIIHICTD 1
nedopmariiitnuii Moxynb Gainry (ocobmmBo y mepmr 10 IUKITIB), JA€TEPMIHOBaHI PO3PAXyHKH
3aMIHIOIOTBCS MMOBIpPHICHUMM Tiaxogamu. BukopuctoByroun meron Monre-Kapno, iHxenepu
TeHEepYyIOTh TUCAY] BUMTAIKOBUX HAOOPIB BX1THUX MapaMeTpiB (MIIIHOCTI, TPIIIMHYBATOCT1) HA OCHOBI
iX CTaTUCTUYHOTO PO3MOALTY, IIO JIO3BOJISIE BU3HAYUTH HE JIUILIE CTaTHYHUI Koe(illieHT 3amacy
CTIMKOCTi, a MMOBIpHICTh PYHHYBaHHS CXWJIy a00 MEpEeBHILEHHS KPUTUYHHUX JedopMaiiiil mij
KUTIIOBOIO 320y 10BOIO [6].

Mooentosannsa ounamixu pytnyeanus. Jlid 3a1ad IUBUIBHOTO 3aXHCTY KPUTHUHO BaXKJIUBO
3HATH HE JIMIIe, Yd BiOyIeThCsl pyHHYBaHHs (IIIIIOBOTO MAacUBY, ajie i Ky1 3MICTATHCS MPOIYKTH
HOro pyHHYBaHHS Ta 3 KO KIHETUYHOIO eHepriero. JIJisi mporHo3yBaHHs HEOE3MEeKH BiI OTCHIIIITHO
HECTaOUIbHUX CKEJIbHUX OJIOKIB IIMPOKO BUKOPUCTOBYIOThCS 3D cumymsamii (Hampukian, y
nporpamuux komriiekcax tuiy Rocfall abo Rockyfor3D), siki g03BOJISIFOTE po3paxyBaTu pajiyc
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PO3TBOTY yJIaMKiB, BUCOTY iX BIZICKOKY Ta €HEPTil0 yJnapy JUisl MPOEKTYBAaHHS 3aXUCHUX Oap’epiB 1
ciTok [5].

VY BHMajKax BUCOKOTO PH3UKY PANTOBOTO OOBaJCHHS (IIIIIOBUX KapHH3IB HAJ JOPOTaMU YU
HACEeJICHUMHU ITYHKTAaMH MOJICIIOETECSl NPEBEHTUBHE KOHTPOJIbOBAaHE pYHHYBaHHS MacHBY 3a
JOTTOMOTOF0 BUOYXOBHX pe4OBUH. UKCeNbHI MOJIEINI MTPH [IOMY JI03BOJISIIOTH ONTHMI3yBaTH ITUTOMY
BUTpATy BUOYXIBKH JJIs 3a0€3MEUCHHS OC3MEYHOT0 IPOOJICHHS MOpoau 0e3 po3boTy ylaMKiB [7].
Jlnst  omiHKM MacmTabHUX KaracTpod (HampHKIaa, CEJIEeBUX IOTOKIB, M0 (OPMYIOTHCS 3
JerpajioBaHoro (Iilry) 3acTOCOBYIOTHCS (DI3UYHO OpIEHTOBAHI TIAPOJWHAMIYHI MOJENM, SKi
IMITYIOTh PYX BOJIOHACHYEHOI Macu IO peibedy Ta JO3BOJISAIOTH MPOTHO3YBAaTH BHCOTY CEJIEBOTO
MOTOKY 1 30HY ypaskeHHs iH(pacTpyKTypH [5].

Cucmemu niompumxu npuliHamms piwiens. YTpaBIiHHA O0€3MEKOI0 Ha PIBHI MICT 1 PETiOHIB
BHMarae iHTerpaiii pe3yJbTaTiB YMCEIbHOTO MOJICIIIOBAHHS Y T€0iH(POPMaLiiiHi CHCTEMH i ITPUMKHU
NpUUAHATTS pitieHsb [3]. Taki cucTeMu 103BOJISIOTH IOEAHYBATH KaPTH HANPYKEHO-Ie(POPMOBAHOTO
CTaHy MacHBY 3 JJaHMMH IIPO BPa3IMBiCTh iHQPACTPYKTYpH, BA3HAUAIOYH 30HU IT1ABUILEHOTO PH3HKY.

Ha cyyacHoMy eTarti 10 WX CUCTEM aKTHBHO IHTETPYIOTHCSI aJITOPUTMH MAITHHHOTO HABYAHHSI.
Mogeni Ha OCHOBI METOMIB «BHIIQAKOBOTO Jicy» ab0 «JepeB pillleHb», HABUCHI Ha JaHUX
JTUCTAHIIMHOTO 30HIyBaHHS Ta MOHITOPHHTY, 3[]aTHI KJIacu(iKyBaTH TpUTepH 3CyBIB 1 (hopMyBaTu
KapTU TPOCTOPOBOI CHPUUHSATIMBOCTI TEPUTOPid M0 pyiHyBaHb [5, 8]. [l 3axmcty 00’€KTiB
KPUTHYHOI IHPPACTPYKTYPH BIPOBAKYIOTHCS CUCTEMHU O€3IepepBHOTO MOHITOPHUHTY, B IKUX JIaHi 3
JAaTYNKIB aHATII3YIOTHCS Y PEXKHMI PEaIbHOTO Yacy i3 3aCTOCYBAHHSAM METO/IB IITYYHOTO iHTEIEKTY
[3].

Takum unHOM, CydYacHi MiIXOIH 0 YHCEIBHOTO MOJEIIOBAHHS CTIMKOCTI (hIIIIOBHX MacHBiB
(1)opMy10TL IHTErpOBaHy OCHOBY [UIsl OLHKHM PHU3HKIB Ta ynpaBmHHs{ HeOe3nekaMu y cucTeMi
LUBIILHOTO 3aXHMCTy. IX HOMANbIIMK pPO3BUTOK MOB’SI3aHMIl i3 MOEIHAHHAM BHCOKOTOYHHUX
reOMEXaHIYHUX MOJIENICH, TOJIhOBOTO MOHITOPUHTY Ta IHTECIEKTYyaJbHHX CHCTEM IiITPUMKH
NpUHHATTA pitens [9, 10].

JITEPATYPA

1. Lazaruk, Y., Krupskyi, Y., Andrejchuk, M., Bodlak, P., Shlapinskyi, V., Bodlak, V.,
Karabyn, V. (2023). Prospects for determination of hydrocarbon deposits in a platform autochthone
under thrust of the Pokuttya-Bukovyna Carpathians. Petroleum and Coal, 65(1), 153-163.

2. Shainoha 1., Karabyn V. (2021). Peculiarities of Stratigraphic Distribution and
Paleoecology of Jurassic Bivalve Mollusks of the Pre-Carpathian Foredeep. Journ. Geol. Geograph.
Geology, 30(4), 718-728. doi: 10.15421/112166

3. Kwinta, A., Hejmanowski, R., Malinowska, A., & Dai, H. (2025). Uncertainty of land
subsidence model parameter values and its impact on the risk assessment of buildings. In Mine
Surveying and Mining Area Protection (pp. 111-126). Taylor & Francis Group.

4. Del Fabbro, M., et al. (2024). The Role of the Slake Durability Index in the Assessment of
Flysch-Derived Colluvial Soils. Geosciences, 14, 115.

5. Gazibara, S., Steficar, L., Sin¢i¢, M., Krka¢, M., & Arbanas, S. (2024). Large-scale
landslide susceptibility zonation: Classification methods and influence on a further application in
spatial planning system. In 4th European Regional Conference of IAEG (EUROENGEO 2024) - Book
of Extended Abstracts (pp. 111-114).

6. Kang, Shiyuan Huang, Liu, Cheng, Fomenko and Zhou (2022). Sandstone Slope Stability
Analysis Under Wetting-Drying Cycles Based on Generalized Hoek-Brown Failure Criterion.
Frontiers in Earth Science, 10, 838862. https://doi.org/10.3389/feart.2022.838862

7. Casale, M., Dino, G. A., & Oggeri, C. (2025). Blasting of Unstable Rock Elements on
Steep Slopes. Applied Sciences, 15, 712. https://doi.org/10.3390/app15020712

8. Marinos, V., Chatzitheodosiou, T., Farmakis, 1. (2024). Safeguarding ‘“Shipwreck’:
Assessing rockfall risks on the world-famous beach in Zakynthos island, Greece. In 4th European
Regional Conference of IAEG (EUROENGEO 2024) - Book of Extended Abstracts (pp. 104-110).

3o6iprux me3 oonogioeii II Mixcnapoonoi naykoeo-npaxmuunoi kongepenyii, 15 xeimun 2026 poxy 359


doi:%2010.15421/112166
https://doi.org/10.3389/feart.2022.838862
https://doi.org/10.3390/app15020712

9. Starodub Y., Karpenko V., Karabyn V., Shuryhin V. Mathematical Modeling of the Earth
Heat Processes for the Purposes of Eco-technology and Civil Safety. Proc. IEEE CSIT 2020, 23-26
September, 2020, Zbarazh-Lviv, Ukraine: 146-149.

10. Karabyn V., Shuryhin V., Shutiak S., Chmiel M., Kulhanek R. (2022). Strategic
environmental assessment - underestimated tool for sustainable subsoil use. Environmental problems,
7(3), 140-146. https://doi.org/10.23939/ep2022.03.140

YK 614.48:629.3.08:355.58
TEXHIYHI 3ACOBM JIEKOHTAMIHAIIIlI TPAHCIIOPTY B YMOBAX BIMHH

Onexcanop CUHEJIPHIKOB k.m.u., ooyeum, I anna BOPOBHI][PKA,
JIvgiscokuil OeporcasHull yHigepcumem Oe3nexu HUmmeoisiibHOCmi

VY cyyacHUX yMOBax BEICHHS BIHM OCOOJMBOTrO 3HaueHHs HalOyBae 3a0€3MEUeHHS 3aXHCTy
0Cc000BOTO CKJIay, TEXHIKH Ta HACENICHHS B1Jl HACIIJIKIB 3aCTOCYBaHHs 30p0i MacOBOIO ypaXkKeHHs, a
TAaKOXX BiJl BIUIMBY TOKCHYHUX MPOMHCIOBUX PEYOBUH, OIOJOTIYHUX areHTIB 1 Paji0aKTUBHOTO
3a0pyaHeHHs. OHUM 13 KIIIOYOBHX HAIPSIMIB Y CUCTEMI 3aXHCTY € JEKOHTaMiHallil TPAHCIOPTY —
KOMILIEKC 3aXOJiB, CIPSIMOBAaHMX Ha BUAAJCHHsA ab0 HEWTpaii3amiro HeOEe3MeYHHX pPEYOBUH i3
MOBEPXOHb TPAHCIOPTHUX 3aco0iB. Lle 3aBmaHHS Mae KpUTHUYHE 3HAYCHHS ISl MIATPUMAaHHS
00€31aTHOCTI BIHICBhK, OE3MEKH JIOTICTHYHHX OTepaliil 1 MiHiMi3allii BTOPHHHOTO 3apa’keHHSI.

JlekoHTaMiHAallisl TPAHCIIOPTY — 1€ MPOIEC OUMILEHHS TeXHIKU BiJ] paJi0aKTUBHUX, XIMIYHUX
a0 GiosoriuHux 3a0pyTHEHb. Y BOEHHUX YMOBAX TPAHCIOPTHI 3aCO0M BUKOHYIOTH KIIFOUOBY POJIb Y
nepeMilieHHl BIHChK, 030pO€HHS, MaTepiallbHUX PECypCiB 1 eBakyallii mopaHeHHX. 3a0pyAHEHUN
TPAHCIOPT CTa€ JKEpEIoM HeOe3NMeKH sK Uil eKiMmaxy, Tak 1 JUIs 1HIIKUX MiAPO3AUIB, IO
KOHTAaKTYyIOTh 13 HUM.

OCHOBHUMH IUIIMH I€KOHTaMIHAIII] €:

e 3HWXCHHS PiBHA HEOE3MEUHUX PEYOBUH J0 OE3MEYHUX HOPM;

e 3anoOiraHHs MOMIMPEHHIO 3apa’KEeHHS;

e  BIJHOBIEHHS MPaIE3JaTHOCTI TEXHIKH,

e 3abe3mnedeHHs 6€3MeKr 0COOOBOIO CKIIAY.

VY cyudacHuX BiflHaxX 3arpo3za XIMI4HOro, O10JOTiYHOrO Ta paJialiifHOro ypaXXeHHs
30epira€TbCsi, MO 3yYMOBIIOE  HEOOXIAHICTH  TMOCTIHHOT TOTOBHOCTI 7O  MPOBEIEHHS
JEKOHTaMIHAIIIMHUX 3aX0/iB.

3aJIe’)KHO BiJl TUITY 3arPO3H PO3PI3HSIOTH TPU OCHOBHI BUIH 3a0pyAHEHHS:

Bupgun
sabpyaHeHb

PapioakKTuBHe XiMiuHe BionoriuHe

PanioakTiBHE 3a0py/IHEHHS BUHUKA€ BHACIHIJIOK 3aCTOCYBaHHs sifiepHOI 30poi abo aBapiii Ha
aaepHux o0'exTax. PagioakTUBHI YaCTMHKM OCialOTh Ha TMOBEPXHSIX TPAHCIOPTY Ta MOXKYTh
TPHUBAJIMI Yac 3aumaTucs HeOe3MeTHNMHU.

XiMiyHe 3a0pyJIHEHHsS MOB’s3aHE 3 BHUKOPHCTAHHAM OOWOBHX OTPYHHHMX PEUOBHH abo0
BUTOKAMH TOKCHYHUX TIPOMHCIOBUX pPEYOBHH. BOHM MOXYTh TMPOHUKATH B MaTepiaid, IO
YCKIIAJIHIOE iX BUJIAJIICHHS.

Bionoriune 3a0py/JHEHHS BKJIIOYAE TATOT€HHI MIKPOOPTaHi3MH, SIKi MOKYTh BUKJIMKATH MacoBI
3axBoproBaHHs. OcOOIUBICTIO € HEOOXIAHICTh HE JIUIIE OYUIIEHHS, a 1 Ae31H(eKITii.
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CEKIIIA 1
AKTYAJIBHI TIPOBJIEMH ITHBLTLHOI'O 3AXHCTY.
3AXHCT KPUTHYHOI IHOPACTPYKTYPH

ABTOMATHKA PAHHBOI'O BUSIBJIEHHSA HABBUYAVMHUX CUTYALIN
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