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®OPMYBAHHSA IHOOPMAIIMHO-JIOTTYHOI MOJIEJI IONEPEKEHHS
HAJI3BUYAMHUX CUTYAIIA BHACJIJIOK BILUIMBY HA 3AXHUCHI EJIEMEHTH
MAJIMX OB’EKTIB YKPUTTA YIAPHO-IMITYJIbCHUM HABAHTAKEHHAM

Posenanymo npobremamuxy nonepeodicenuss HA036UYAUHUX CUMYayitl GHACTIOOK YPAICEHH. MaAnux 00 exmis
yrpumms yoapuumu BIIJIA, wo npu3600ums 00 yOapHO-IMRYIbCHO20 HABAHMAJICEHHS IX 6epXHbOI Hanigcghepu ma
pyunayii. Ilobyoosano inghopmayiino-102iuny Mooenb NONepeotceHHs HAO38UYALIHUX CUMYayiti BHACAIO0K 6HAUBY
Ha 3aXUCHI eleMeHmu MAAuUX 00 €Kmie YKpumnisi yOapHO-iMAYIbCHUM HABAHMANCEHHIM. Po3pobaeno memodonoziio
opmyeannst 8i0no6ioHOI Mamemamuyroi Mooeni s NIOBUUCHHS e(PeKMUSHOCMIE 3aN00ieaHHs. MAKUM 302PO3AM.

Knwuosi cnosa: ingpopmayiiino-nociuna mooeiv, YOapHO-IMNRYIbCHE HABAHMANCEHHS, MAIUN 00 '€Km YKpUmms,

Hao3euyalina cumyayis.

ITocTanoBka npoodJieMu

AHaniz BTpaT cepel LUBIIBHOTO HACEJCHHS
VYkpaiHu yepe3 MOCTiiHI HiJecHpsMOBaHI TEPOPUCTHYHI
00CTpiTM IMBIIBHOI 1HQPACTPYKTYPH MICT Ta CENUIL 3
00Ky pociiicbkoi Qeneparlii JOBOAUTH BiACYTHICTH Ha
HEepUIoMy eTali IIUPOKOMACIITA0OHOIO BTOPTHEHHS
Ji€BUX 3acO0IB YKPUTTS Ta 3aXHCTY LMBUILHOTO Hace-
JICHHSI BiJ] Cy4acHHX 3ac00iB ypakeHHS.

BigmosigHo,
3aBIaHHsIM, a CaMe OIEpaTUBHE YKPHUTTS LUBLIBHOTO
HaceleHHs BiJl 3arpo3 apTHiepiiickkux 00CTpiNiB,
0COONMBO y pa3i JOCSHKHOCTI MICBKOI iH(PacTPYKTypH

Ha TIOCTaBJICHE BOE€HHHM YacOM

3aco0aMy ypayKeHHs OCKOJIKOBOTO THITy, OYJIO 3Hai/IEHO
PpILLIECHHS Y BUIVISIII MAJIMX 00 €KTIB YKpUTTSL. bescyMHiBHO,
MepeBarol0 OCTaHHIX € X MOOUTBFHICTH Ta BHCOKA IIBHUJI-
KiCTh 3BeJICHHS, (PYHKIIIOHATbHA PI3HOTHUITHICTh, BUCOKUH
piBEeHb E€PrOHOMIYHOCTI, BIJHOCHO HEBEJIMKA BapTiCTh
mo0Y/I0BH, 110 JO3BOJISIE Y pa3i HEOOXITHOCTI CTBOPUTH
po3TaTyXeHy Mepexy MaluxX 00’€KTiB YKpHUTTA. Takuit
miaxig 10 (GopMyBaHHsS CHCTEMH 3aXHCTy LHUBLIBHOTO
HaceJeHHs, OCOOJIMBO B MicTax, SIKi HOTPAIUISIIOTH Yy
30HY ypaKeHHS pPaKeTHO-apTHiepiiickkuMu 3acobamu
CYNIPOTHBHUKA, TIOBHHECH MiIBUIIUTH PiBEHb IHAWBiTya-
JIBHOTO Ta KOJIEKTUBHOTO 3aXUCTY HACEJICHHSL.

Bognouac, mounHarouu 3 oceHi 2022 poky, Bopor
[I0YaB 3aCTOCOBYBATH SIK 3aCOOM ypasKeHHS LIUBLILHOTO
HacenenHs yaapHi BIUIA, siki 31aTHI HaHECTH MallUM
00’€KTaM YKPHTTS LUIECHPSIMOBAHE YAAPHO-IMITYJIECHE
HaBaHTAXKCHHS.

Taxox 3a3HaueHi 3aCO0U ypaXKeHHsI 3/IaTHI 1MOJI0JIaTH
Oynp-AKy BiZICTaHb Y MEXax TEpUTOPii HamIOl AepKaBH,
IO aKTyalli3ye 3arpo3y MNpsSMOTo BIIy4aHHS OOHOBOI
yactuau BITJIA sk 3BUuaifHOTO THITY, TaK i TepMoOapuy-
HOTO JISI MICT 1 CeJTUII 10 BCili TepuTopii YKpainu.

© Pebpos O.B., €pemenko C.A., Xmupoa A.O., lllepuenko P.I.

Binrak mpu mpoexTyBaHHI Ta OymiBHUIITBI Hace-
JICHUX MYHKTIB HEOOXiIHO mependauuTh MOXIHBICTh
3aXHUCTy IMBIIBHOTO HACENEHHS, $K BiJ YypakKeHHA
OCKOJIKOBOTO THITY, III0 BXX€ Ma€ MPaKTHIHY peajli3aliio
B MeXax HasBHHX IPOEKTIB, TaK 1 BIJ MOXIHMBOTO
BHCOKOTOYHOT'O Ypa)K€HHsI BEPXHBOI HamiBcepu Mannx
00’€KTiB YKpUTTs O60#oBOI0 wacTuHOO BITJIA dyracHoro
abo TepMoOapHYHOro TUITy. BiANOBIIHI IPOEKTHI PillIeHHS
MOBUHHI 0a3yBaTHCs Ha BUPIILEHHI 3aBJaHHs 3 Iolepe-
JUKEHHS HaI3BHYAWHUX CHTYaIlii
XapakTepy BHACIHINOK YJIapHO-IMIyJIbCHOTO HaBaHTa-
JKEHHsI BEpXHbOT HamiBcepn Manux 00’€KTiB yKPHUTT,
ske (OpMyeThCS NUIIXOM PO3NBIAY 1H(POPMAaLiHHO-
JIOTIYHOT MOJEINI IMOTepe/KEHHS HaA3BUYalHUX CHUTya-
[iff MICIIEBOrO PIiBHS BHACIIIOK yIapHO-IMIYJIbCHOTO

TCPOPUCTUIHOT'O

HaBaHTaXEHHsI MAJTUX 00 €KTIB YKPHUTTSL.

OTtxe, po3poOka iH(opMariitHO-Iori9HOI Momemi
MOTIepeKEHHsT HaJ3BUYAlHNX CHTyallii MiCLEeBOTO
PIBHS BHACIIIOK YAapHO-IMITYJIbCHOI'O HaBaHTAXKEHH:I
MaJMX OO’€KTIB YKPHUTTS € aKTyaJbHUM HayKOBUM
3aBIaHHAM C(epH IUBUTHHOI OC3IEKH.

AHaJIi3 0CTaHHIX J0CTiIzKeHb i myOaikanii

Barato ykpaiHCBKMX Ta IHO3EMHHX EKCIEpTIB i
HAayKOBIIB OyJaM 3ajydeHi A0 PI3HOMaHITHHUX JOCIi-
JUKEeHb 3 MUTaHb 3actocyBaHHs BITJIA.

Taxk, mocin BukopucranHs BILJIA pocilicbkumu
BilicbkoBuMH B UYedeHchbkiit Pecry0mmimi B 1994-1996
pOKax po3rIsiHYTO B cTaTTsX [1, 2], y ToMy 3 perioni
min yac 6oroBux aiit y 1999-2003 pp. — y poborax [3-5],
nocin Boennux aii B I'pysii y 2008 poui — B poboTax
[6, 7], B Cupii — y myb6mikarisx [8-10]. Jloceix Ta
Hacnigku BukopuctaHHs BIIJIA minm wac mpoBemeHHsS
AQHTUTEPOPUCTUYHUX oriepaniil B Jlyranchkiii Ta JloHels-
Kiii o6nactsix omcano B [11, 12], a Takosk i yac npose-
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JIleHHs aHTUTepopucTHdHOi omepariii (ATO) Ta oneparrii
06’equannx cuit (O0C) y Monenpkiit obnacri — B [13].

3 iHmoro 060Ky, CIIiJ 3BEpHYTH yBary Ha B)ke HasBH1
JOCIIKEHHSI 3 MUTaHb aHAN3y Ta GOPMYBaHHS MPOIIO-
3UIIH M0N0 IABUIIEHHSI MIITHOCTI OETOHHMX OOOJIOHOK.
Tak, B poborax [14, 15] posrmsHyTO YyHidiKOBaHHI
MIIXIA 10 TepeBipKU apMyBaHHS B JBOBHMIPHHX 3aJ1i30-
OCTOHHHX KOHCTPYKIISAX HMPH EKCINTyaTallii Ta TpaHmd-
HOMYy HaBaHTakeHHi. B po6orax [16, 17] mocmimkeHo
MOCHJICHHSI MEMOpaH! Ta aHajli3 3a1i300eTOHY.

BTiM nuTaHHs yIapHO-IMITYIbCHOTO HABAHTAKCHHSI
Ha MeMOpaHHI 0€TOHHI KOHCTPYKIIii B KOHTEKCTI MaIuX
(hopM YKpUTTS Ha CHOTOJIHI He BHpileHO. BoHO HaOyBae
JIOIATKOBOT aKTYaJIbHOCTI 38 YMOB MOCHJICHHS BOPOXKHX
TEPOPUCTHYHUX yJapiB MO IMUBUIBHIH iHQpacTpyKTypi.

Meta Ta 3aBJaHHA CTATTI

3 ormsmy Ha BHINEBHKIAICHE, METOIO Ii€l CTaTTi
€ po3pobka iH(pOPMAiIHHO-TOTIYHOI MOJENi TIomepe-
JOKEHHST HaJI3BUYAaWHMX CHUTyalid MICLEBOro piBHS
BHACTIJIOK yJapHO-IMITyJIbCHOTO HaBAaHTAKCHHS MalnX
00’€KTiB YKPHUTTSL.

JIIst AOCATHEHHsST TOCTaBICHOI METH HEOOXiITHO
BUPIIINTH TaKi 3aBJaHHsL:

— cdopmyBatu iH(QOPMAIIITHO-IIOTIYHY MOIEITH
MOMEPE/DKEHHS HAJ3BUYAalHUX CHTYyalild MiCIIEBOTO
PIBHS BHACJIOK YAapHO-IMITyJbCHOI'O HaBaHTAXKEHH:
Manux 00’€KTiB YKPHUTTS,

— 3ampONOHYBAaTH MiIXOAHM UIS TOAAIBIIOTO il
3aCTOCYBaHHS 3 METOI ()OpPMyBaHHs IOYAaTKOBUX Tpa-
HUYHUX YMOB Ta PIBHSHHS 3B’ 13Ky MaTeMaTH4HOI MOJEII
MOTIepEeKEHH HaA3BUYallHUX CHUTYallil TepOpHUCTHY-
HOT'O XapakTepy BHACIHIJIOK yJapHO-IMITYJIbCHOTO HaBaH-
Ta)KeHHSI MAJTNX 00 €KTIB YKPHUTTSL.

BukJiax ocHOBHOTo MaTepiaay

BupinieHHst nutaHHs 3 po3poOKH iHpOpMaIiiHO-
JIOTIYHOT MOJIETTI TOTIePeKEHHS Ha/I3BUYaiiHUX CUTYalii
MICIIEBOTO PiBHSI BHACIIIOK YIapHO-IMITYJIbCHOTO HaBaH-
TaKEHHSI MAJIMX OO0 €KTIB YKPUTTS CIIiJ PO3MOYATH 3
BU3HAYECHHS 3arajibHOi KOHIEMNIii moao (opMyBaHHS
METOJIOJIOTIYHOTO 3abe3rnedeHHs B cdepi IUBIITBHOTO
3axucry [18].

OcraHHS NOJNATAE y HACTYIMHOMY. Oynb-sKa Haj-
3BHYaifHa CUTYallisl — 1€ IIPOCTOPOBO-YACOBHUH ITPOIIEC.
YKpUTTA MaroTh TUIOBUH XUTTEBUNA UK. Llelt sxutTeBuii
LUK 3a3BAYall MOMISIETHCS HA TaKi €Tamu: MPOEKTY-
BaHHA, OYAIBHUITBO, Nepeiada abo BBEJEHHS B EKC-
IUTyaTaliio, eKciuryaTamis (IMo/leHHe BUKOPHUCTAHHS 3a
MIPU3HAYCHHAM, 3 PETyISIpHAM PEMOHTOM 1 MoJepHi3a-
L€F0), 3aKPUTTS a00 BUBENICHHS 3 EKCILTyaTallii, JEMOHTaX
1 yrwizanis. Ha Beix eranax »XUTTEBOTO ITUKITY MOXKYTb
CTaTHCS TEXHOT€HHI aBapii, MoyKexi, BUOyXH Ta iHII MOii.

3rifiHO 3 OCHOBHUMH TIOJIOXKEHHSIMHU TEOpii yrpas-
JIHHS, TIPOLEC YNPABIIHHS — 1I€ TPOIIEC, 3a J0MIOMOT 00
AKOTO CyO’€KT ympaBiiHHS Oe3lepepBHO BIUIMBAa€E Ha

CUCTEMY YIIPaBJIiHHS a00 00’€KT YIpaBIiHHSI 3 METOIO
3abe3nedeHHss HOro HEoOXigHOI MOBEMIHKH ab0 3MiHH
NIEBHUX XapaKTEpPUCTHK 00’ekra yrpaBiiHHA. OCHOB-
HOIO METOIO YIIPaBJIiHHS B HAJI3BUYANHUX CHUTyalisiX €
3armo0iranHs KatacTpo(pigHIM MOMIsIM Ta MiHIMI3aIlis ix
HACHIAKIB y pasi ix BunukHeHHs [18]. O6’exTom yrpas-
JIHHS € opraHizauis abo rpymna Joje, Ky NPHUHATO
Ha3MBaTM OPTaHOM YNPABJiHHSA. [X 3aBIaHHAM € Cro-
CTEpEeKEHHS 32 Cy0 €KTOM YIPaBIIiHHA. Y FOMY BHITAJIKy
MOHITOPHUHT — 1€ HU3Ka 3aX0/[iB, & caMe CIOCTEPEKECHHS
3a 00’€KTOM YIpaBIiHHS, peecTpalis (JOKYMEHTYBaHHS)
Hioro mapameTpiB, 0OpoOKa Ta CHCTEMaTH3ALlis 3apeeCcTpo-
BaHMX JaHuX. [IporHo3yBaHHsI cTaHy 00’€KTa ymnpas-
JIHHS Yy BIJNOBiAb Ha 3MiHY 30BHIIIHIX (haKTOpIB, 11O
IiIOTh Ha 00 €KT YNpPaBIiHHA 330BHi, i BHYTPIIIHIX
(akTopiB, MO 3MIHIOIOTH CTaH O0’€KTa YIPaBIIHHSA B
pe3ynabpTaTi TPOLECiB, MO BiAOYBaIOTECA BCEPEAMHI
o0’ekta ympasniHHi. Ha ocHOBI mporao3y cy0’ekt
YIIPaBIiHHA TOTYE Ta OOIPYHTOBYE YIIPABIiHCHKI PIIlICHHS,
SIKI BIUIMBAIOTh Ha 00’€KT YNpPaBIiHHS 1 3MIHIOIOTH a00
miATpUMYIOTH #foro cran [18].

[TincymoByroun HaBeneHe, CIiA 3a3HAYUTH, IO
HaI3BUYaiiHa cUTyallis — e 00 ’eKTuBHMU (110 iCHYyE
HE3aJIe)KHO B CTaBJEHHS JO HBOTIO) MPOCTOPOBO-
YacOBHI TpoIeC, SKUH TMOMITSETHCS Ha I STH CTalliB.
Ile: HakonW4eHHS pPYTMHHHX HETaTUBHHX (HaKTopiB,
eKCTPEMaJIbHUH PO3BUTOK HEraTUBHUX (DAKTOPIB, BUHMK-
HEeHHs KaTacTpohigHOT MOi1, JTiKBiAaIis Oe3mocepeaHix
HACHIAKIB i€l moxii Ta MiHIMi3amis JOBIOCTPOKOBHX
Hacniakis. KoskeH Tun Ham3BUYaiHOT cUTYaIlii OB’ s13a-
HUA 3 MEBHOIO KaTacTpo(iyHOIO MOMI€I0, SIKa MOXKeE
CTaTucs, BiIOyBaeTbcs abo BXKe cramacs. 3 1HIIOTO
00Ky, OCHOBHAa Me€Ta YIpaBIiHHA HaJ3BHYalHUMHU
CUTyalisIMU — 3amno0irTH BHUHHMKHEHHIO KaTacTpodw,
a SKII0 BOHA BCE-TaKH CTajlacsi, TO MiHIMi3yBaTH ii Hac-
JAKK. 3aBIaHHA MPOIECy YNPaBIiHHSA (OPMYIIOIOTHCS
BIZITIOBIZHO 10 CTaii HAI3BUYAHHOT cUTyaIlil.

3BakarouM Ha CKazaHe, Oyna 3alpoONOHOBaHA iH-
(dopmMariiifHO-I0TiYHa MOJETh TONEepeIHKCHAS HaI3BU-
YaHUX CHUTYaIliil MICIICBOTO PIBHS BHACIIIOK YAapHO-
IMITYJIb,CHOTO HaBaHTa)XEHHsS MaJIUX 00 €KTIB YKPHTTS,
sIKa TIpeJICTaBjIeHa Ha puc. 1.

[HdopmaniiiHO-ITOTiYHAa MOJENs TIependadae HasB-
HICTh JIBOX KOHTYDIB YIpaBJIiHHS CHCTEMOIO Oe3neKku
MAaJIoro 00’€KTa YKPHUTTSI: 30BHIIIHBOTO Ta BHYTPIIIHBOTO.
Bapro 3a3HaunTH, II0 30BHIMIHII KOHTYD € HEBiJ €MHOIO
CKJIJIOBOIO 3arajibHOi MIiChKOi (perioHaJIbHOT) CUCTEMHU
MIPOTHUIIOBITPSHOTO 3aXHWCTy Ta BKJIIOYAE€ HACTYIHI
6710KHM, a came OJIOK 3aX0/iB OE31M0CEPEAHBOT0 BILUIUBY
Ha 3arpo3y (ymapauii BITJIA) y Burmsaai 3aco0iB BoTHe-
Boro ypaxeHH: Ta 3aco0iB PEB. Pe3ynsraTom ycmimHoro
BIATIPAIOBaHHS  YNPABIIHCHKUX pIlIEHb 30BHILIHIM
KOHTYPOM YIPAaBIiHHSA, 3 OJXHOrO0 OOKY, € IIKBigaIis
3arpo3u Big Bopoxoro yaapHoro BIIJIA, 3 iHmoro
00Ky, GakTHUHUN JOCBia Ta okpeMi enemenTr BITJIA e
OCHOBOIO Uil (POPMYBaHHSI TIOYATKOBUX YMOB MaTeMa-
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THYHOI MOJIETIi TTOTIEPE/PKSHHS HAI3BUIAMHUX CHUTYAIlii
TEPOPUCTUYHOTO  XapaKTepy  BHACTINOK  YyJapHO-
IMITyJTbCHOTO HAaBaHTAXKCHHS MalIHX 00’ €KTIB YKPHUTTS.
[TouaTKOBiI YMOBH € Pe3yJIbTATOM BiAIMPAIFOBAHHS JBOX

MOCIIIIOBHUX OJIOKIB: OJIOKY 300py XapakTepUCTHUK
BITJTA Ta 60Ky aHami3y ymapHO-iMITyJLCHOTO HaBaH-
Ta)KEHHS, 110 BiOyBaeThcsi a0 MPOrHO3YETHCS 3 OTIISAY
Ha XapaKTepUCTHKH yaapHoro BITJIA.
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Puc. 1. 3aranpHa cxema iHpOpPMaLiHHO-TOTIYHOT MOZETI TIOTICPEIKCHHS HAI3BHYAHIX CUTYAIliF MICIIEBOTO PiBHSA
BHACJIIJIOK yIaPHO-IMITYJIbCHOTO HABAHTAKCHHS MAIUX 00 €KTIB YKPHUTTS

[linrpyHTSM BHYTPIOTHBOTO KOHTYPY YIIPABIiHHS €
OJIOK TIPOEKTYBAHHS 3aXOiB 3MEHILICHHS BIUIMBY, SIKHM
i BU3HAua€ nojanbiunii iHpopMauiiHuii 0OMiH y pamax
IIbOrO KOHTYpPY. A caMe 3amyckae OJIOK IiJABHIIECHHS
e(eKTUBHOCTI 3aXHCTY, SIKUH OTPUMYE CTATUCTUYHY Ta
nporHoctuaHy iHGopmanito mono HC, ski BHHHKaIN
(xapakTep ypakeHHs Ta Hacuigku). lle mosBonse y
MOJABIIOMY IOCTIHHO OHOBJIOBATH  1H(OPMAIIIFO
XapakTepUCTHUK OyNiBeIbHUX MaTepiajiB, sIKi BUKOpPHUC-
TOBYIOTBCSI TpM OyAiBHHUIITBI O0O’€KTIB YKPHTTS, Ta
e(peKTUBHOCTI KOHCTPYKTOPCHKHX pillleHb. SIK HACIIJIOK,
(hOpMYIOTECSI XapaKTEPUCTUKU MaJIOTO 00’€KTa YKPHUTTSI.
PesymeraTrom poboTH BimmoBimHOTO ONOKY € (opmy-

BaHHS TPAaHUYHUX YMOB MaTeMaTHYHOI MOJIEli mornepe-
JOKCHHS HaJI3BHYaWHUX CHUTYaIlli TEPOPHUCTUUHOTO
XapakTepy BHACIIJIOK YJapHO-IMITyJIbCHOIO HaBaHTa-
KCHHS MalluX 00’ekTiB YKpUTTA. OCHOBOIO OJOKY
(opMyBaHHs pIBHSHHS 3B’SI3Ky MaTeMaTHYHOI Mopei
MOTIePE/IKEHHS] Ha/[3BUYaHUX CUTYalliii TEPOPUCTHYHOTO
XapakTepy BHACIIIOK yJIapHO-IMITyJIbCHOTO HaBaHTa>KEHHS
MaJIMX 00’€KTIB YKPUTTS € TEOPETHYHI Ta MpaKTHYHI
3100yTKH Teopii HamiiHOCTI Ta ii moXigHOI Teopii mrac-
TUYHOCTI. BiZmoBifHe pileHHs 3a1a4i MomepeKeHHs
Ha/[3BUYANHUX CUTyalili TEPOPHUCTHYHOTO XapaKTepy
BHACIIJIOK yJapPHO-IMITYJIbCHOTO HABAHTAKEHHS MaJnX
00’€KTIB YKPUTTS TO3BOJISIE Y TIOAATBIIOMY pealli3yBaTH
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YOPABJIIHCHKI pIlIEHHS 3 TMiABUIICHHA €(QEKTUBHOCTI
3aXHUCTY.

I3 3aranbHUX peKOMEHJalii TaKOX CIIiJ 3BEPHYTH
yBary, 1o mig yac OyJiBHHITBA MaluX CXOBHI] HEe0O-
XiTHO JOTPUMYBAaTHCS BCiX BHUMOT 3aKOHOJABCTBA Y
ctepi OymiBHHITBA. 3aXWCHI XapaKTEPHUCTHKH TaKHUX
cropyn Imicis 3aBeplieHHs OyJiBHMITBAa ITOBHHHI
BIIMTOBIATH CXOBHITY a00 MPOTHpaTiallifHOMy YKPHUTTIO,
a mporeIypa peectpamnii OyTr Takoro K, K 1 A Bigmo-
BIZIHUX 3aXUCHUX CIIOpPY[l IUBLIFHOTO 3axucTy. OCHOBHI
BUMOTHU JI0 €BaKkyalil HaceJleHHs BHUKJIAJEHI B IOJIO-
KEeHHAX 3akoHy VYkpainu «[Ipo muBUTEHUI 3aXuCT
VYkpainu». 3aKOH BHM3HAUa€ TUIH 3aXHCHHUX CIIOPYA
LUBUILHOTO 3aXUCTy 3 HEOOXIJIHMMHU 3aXMCHHMH BJac-
THBOCTSIMH UISl TIEBHUX KaTEropiil HaceJIeHHs 3aJICKHO
Bil MicIs NPOXUBaHHA, cdepu OiIBbHOCTI Ta/abo
iHmux 3arpo3. Toxi six /IBH B.1.2-4:2019 BuzHaueno
OCHOBHI HeOe3IeYHi 30HH, 3TiIHO 3 SKUMHU BiOyBa€eTHCS
IUIAaHYBAHHS PO3MIILICHHS 3aXUCHHUX CIOPY[ LHBIILHOTO
saxucty, a JIbH B.2.2-5-97 BcTaHOBJICHO HOPMU IIIOIIO
3aXMCHHUX BJIACTUBOCTEH 3aXHMCHUX CHOPYJ LHUBLIBHOTO
3aXUCTy, HEOOXINHHMX y 3a3HaueHHMX 30HaxX. Tam, ne
HeMa€e HeOoOXIiJHOCTI MiITPUMYBATH NOCTIHHY TOTOBHICTS,
MOJKHa OyIyBaTH CHOPYAW HOABIHHOTO NPH3HAYEHHS 3
BiIIOBITHUMH 3aXHCHHMH XapaKTePUCTHKAMH. 3 OTJILY
Ha BWIICBUKJIAICHE, NMPH BUOOPI TMPOEKTHUX PIlICHD
CNiZi BpaxoByBaTH NOTpeOy B CIOpPYAax LUBLILHOTO
3aXHCTY, HEOOXiOHICTh MINTPUMAaHHS IX Y MOCTiHHI
TOTOBHOCTI Ta MallOyTHIO POITYCKHY 3JaTHICTh CIIOPYI.

BucHoBxku

Otxe, B po0OTi BHpilllcHE aKTyallbHE HayKOBE
3aBJaHHs, a caMe copMoBaHa iHPOpMaliHHO-IOTiYHA
MOJIEJIb MOTIEPEIKCHHS HAA3BUUANHUX CUTYyAIlli Miciie-
BOTO DIBHS BHACIIIOK YIApHO-IMITyJIbCHOTO HaBaHTa-
KEHHsI MaJuX OO0’ €KTIB YKPHTTS, sSKa CKJIaJaeTbCs 3
JIBOX B3a€MOIOB’SI3aHUX KOHTYPIB YIPAaBIiHHS (30BHILLI-
HBOTO Ta BHYTPIIIHBOTO), peali3amis SKUX I03BOJISIE
chopMyBaTH HHU3KY YIPaBIIHCHKUX pIllleHh 3 IIiJIBH-
HICHHS C(EKTHUBHOCTI 3aXHUINEHOCTI MajluX 00’€KTiB
YKPUTTS Ta € MIATPYHTAM ISl TOAANBIIOTO CTBOPEHHS
BIZIOBITHOT MATEMAaTUYHOI MOJEI Ta METOLNAKH.
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DEVELOPMENT OF AN INFORMATION AND LOGIC MODEL FOR PREVENTING EMERGENCIES
DUE TO IMPACT ON PROTECTIVE ELEMENTS OF SMALL SHELTER FACILITIES
BY SHOCK AND IMPULSE LOAD
0. Rebrov', S. Yeremenko®, A. Khmyrova?, R. Shevchenko?
YInstitute of Public Administration and Scientific Research in Civil Protection, Kyiv, Ukraine
“National University of Civil Defence of Ukraine, Kharkiv, Ukraine

The article examines problems of preventing emergencies due to damage to small shelter facilities caused by
the impact of unmanned aerial vehicles (UAVs), which, in turn, leads to shock-impulse loading of their upper
hemisphere and the following destruction.

The development of a civilian protection system against terrorist attacks on civilian infrastructure in the form
of an extensive network of small shelter facilities increases the level of individual and collective protection of the
population, especially in cities that fall within the area of enemy missile and artillery strikes.

Therefore, when designing and building settlements, it is necessary to provide for the possibility of protecting
the civilian population from both shrapnel-type damage, which already has a practical implementation in existing
projects, and from possible high-precision destruction of the upper hemisphere of small shelter facilities by a UAV
warhead of high explosive or thermobaric type. Relevant design solutions should focus on preventing terrorist
emergencies due to shock-impulse loading of the upper hemisphere of small shelters, which is formed by considering
the information-logic model for preventing local-level emergencies due to shock-impulse loading of small shelter facilities.

The information-logic model assumes the existence of two security management loops for a small shelter:
external and internal. It is worth noting that the external loop is an integral part of the overall urban (regional) air
defence system and includes the block of measures to directly affect the threat (striking UAV) in the form of firearms
and electronic warfare. The result of the successful development of management decisions by the external control
loop is eliminating the threat of an enemy attack UAV. On the other hand, the experience and individual elements of
the UAV are the basis for the formation of initial conditions of the mathematical model for preventing terrorist
emergencies due to the shock and impulse load of small shelter facilities. The initial conditions represent the result
of the development of two consecutive blocks: a block for collecting UAV characteristics and a block for analysing
the shock-impulse load that occurs or is predicted based on the characteristics of the attacking UAV.

The basis of the internal control loop is the mitigation design unit, which determines further information
exchange within this loop. In particular, it triggers the block for improving the effectiveness of protection, which
receives statistical and predictive information on emergencies that have occurred (nature of damage and consequences).
It allows for continuous updating of information on the characteristics of construction materials used in the
construction of shelter facilities and the effectiveness of design solutions, forming characteristics of a small shelter.
The result of the corresponding block is the formation of boundary conditions of the mathematical model for
preventing terrorist emergencies due to the shock and impulse loading of small shelters. The basis of the block for
forming the coupling equation of the mathematical model for preventing terrorist emergencies due to shock-impulse
loading of small shelter facilities is the theoretical and practical achievements of the theory of reliability and its
derivative theory of plasticity. An appropriate solution to the problem of preventing terrorist emergencies due to
shock and impulse loading of small shelter facilities allows further implementation of management decisions to
improve the efficiency of protection.

Thus, the study solved an urgent scientific problem, namely, the formation of an information-logical model for
the prevention of local-level emergencies due to shock-impulse loading of small shelter facilities, the implementation of
which allows to form management decisions to improve the security of small shelters and is the basis for further
development of an appropriate mathematical model and methodology.

Keywords: information-logic model, shock-impulse load, small shelter facility, emergency.
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