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BUKOPUCTAHHSA OKPEMUX MATEMATHYHWUX MOJIEJEM JIJIsSI OIIHKH
TH)KEHEPHOI OBCTAHOBKH ITPU TPOT'HO3YBAHHI HACJIIIKIB BUBYXY
BOCIIPUITACIB HA OBEKTAX 35EPII'AHHSA

Poszensmyma moodenv eupiuienns 3a0ayi o NpoSHO3YEAHHIO 6NAUBY CYYACHUX 3Ac00i8 YpasKu, aKi 30epicaromo-
¢ Ha apceHanax i 6a3ax, WIAXOM UKOPUCTNAHHA OKPEeMUX MAMeMAMUyHUX Mooeiell NPOSHO3Y8AHHS HACTIOKIG
8NIUBY BUOYXY HA 00l Mma 06 €Kmu Ni0 4ac UHUKHEHHs HA038UYANIHOL cumyayii.

Knrouosi cnosa: naoszsuuaiini cumyayii, 6ubyx boenpunacis, 3acoou ypasxu, Hacrioku sudyxy.

Beryn

IocranoBka npo6aemMu. AHai3 HACHIJAKIB BUHUK-
HeHHs HamBudaiHuX cutyaniit (mami HC) Ha 00’ekTax
30epiraHHs BUOYXOBHMX PEUOBHMH 1 OoempunaciB Ha 6a3ax
30epiranHs Ot M. ApTeMiBchka Ta ¢. HoBoOormaHiBku
MOKa3ye, IO MiJ Yac pillleHHs 3a1ad 3a0e3leveHHs Ha-
JIIHOTO 3aXWCTy HACCICHHS 1 TepUTOpii HEOOXiTHO Bpa-
XOBYBATH BIUIUB Ha JIFOJIeH Ta 00 €KTH BUOYXOBUX XBHJIb
BiZl BUOYXY CYJacHHX 3aC00iB ypa3KH, IO 30epiraroTbes
Ha nux 0a3ax, a TAKOXX MacIITabu pyHHYBaHHS KOHCTPY-
KIif JKUTIOBUX OymiBeNib Ta 00’€KTIB €KOHOMIKH, SIKi
3HaxoAsThes B 30H1 HC.

EdexTuBHICTE CHCTEMH B3a€MOY3TOIKCHUX il
mpu  JKBiamii HaA3BHYAWHOI CHUTyallii Ha Takux
00’€eKTax 3aJIeKHUTh BiJl TOTO, SIK MOMNEPEIHBO CIUIAHO-
BaHi BiAMOBiAHI 3axoan. ToMy 3axou 1Mo BH3HAYCHHIO
PO3MIpiB 30MTKIB, MOXJIMBHX BTpaT 1 pyHHYBaHb IO-
BHHHI 3JIIACHIOBATUCh 3a3/1aJieTilb, 3 YypaxXyBaHHIM
€KOHOMIYHUX MOXIIUBOCTEH i CTYICHIO peaabHOI HeOe-
31eKH BUHMKHEHHs Hacniakis HC Buxonsun 3 npuHIHK-
Iy HEOOXI1/IHOT JIOCTaTHOCTI i MaKCUMAJIbHO MOYIIHBOTO
BHKOPHCTAHHS CHJI Ta 3ac00iB.[1]

AHaJi3 ocTaHHIX JocjaigxeHb i myOaikauii. 3a-
XOJIM IIOJI0 TIPOTHO3YBaHHs MOMBHX Haciakie HC Ha
00’eKTax 3 00iroM BUOYXOBHX PEUOBHH IMOBUHHI pO3p00-
JSITUCH HA OCHOBI €IMHOI HAYKOBO-METOANYHOI 0a3u.

OnuH 3 MOXOJIB, KU A€ MOMIJIUBICTH HAYKOBO
OOIpyHTYBaTH OCHOBHI SIKICHI IOKa3HUKH, 1[0 CKJIa/a-
I0Th OCHOBY PO3pOOKH OKpEMHX IIIaHIB pearyBaHHS Ha
HC, noB’s3aHuX 3 moxekaMu Ta BUOyxXamu Ooempuma-
CiB, PO3IJIAHYTHI B poOoTi [2].

ITocTanoBka 3ama4i Ta ii BUpilIeHHA

Bupimennss 3amadui Mo HPOTHO3YBAaHHIO BIUIMBY
Cy4JacHHX 3aco0iB ypasKH, sKi 30epiraloTbcs Ha apceHa-
nax 1 6a3ax, IUITIXOM BUKOPHCTaHHS OKPEMHX MaTeMa-
THYHUX MOJIENCH ISl OI[iHKM iHXEHEpHOI 0O0CTaHOBKH
Ha TEpPUTOPii PO3MIIIEHHS TaKMX 00’ €KTIB IiCJII BUHHUK-
HenHst HC 3 MeTol0 BUKOpHCTaHHS IX Pe3yJbTaTiB JUIs
CTBOPEHHS BIAMOBIIHUX KOMIT IOTEPHHUX IIPOTpam, IO
Jla€ MOXJIMBICTH 3aCTOCOBYBATH CyYacHi KOMII IOTEPHI
TEXHOJIOTIT NpH OpraHizalii onepaTHBHUX il MO JIKBIi-
mamii gacmakis HC.

3aja4y TPOMOHYETHCS BHUPIIYBaTH 3 ypaxyBaH-
HSAM BIJIIMOBITHUX 3aKOHIB pyHHYBaHHSA OyaiBelb, CIHO-
PYyZ Ta ypa3ku HacelneHHd [3] HaCTYyITHUM YHHOM.

Teputopisi BiliCKOBOI'O MICTEUKa, Ji¢ 30€piraroTh-
csi Ooenpunacy, po30MBAETHCS HA eIEeMEHTApHI Maiijga-
HYMKH, a IX KOOPIMHATH ITO3HAYAIOTHCA KPANKol B
HeHTpi MakpaHumka. Kpok citku koopauHat Oyne 3a-
JIeXKATH BiJl TOYHOCTI PO3paxyHKy. TOYHICTb po3paxyH-
Ky BHU3HAYAETHCSH IIIIXOM IOCTAITHOTO PO3PAXYHKY
NPOTHO3IB BIUIMBY BHOYXY Ha JIIOACH Ta 00 ’€KTH IpH
KO)KHOMY 301JIbIICHHI eIEeMEHTapHUX MaiIaH4uKiB. Sk
MIPaBUJIO II€ 31ICHIOETHCS B IBA €TAlH - ITICIIS TIEPIIOTO
PpO3paxyHKy 301TbIIYIOTh KUIBKICTh MafTaHIYUKIB 1 TIpO-
BOJATh MOBTOPHUI pO3paxyHOK.

[orpimmHicTs po3paxyHKy Oyne BH3HAYATHCH 3a
HACTYITHUM PiBHSIHHSM:

A=MEO-M,N) _ g
M, (N)
ae A — morpimHicTs pospaxyskiB; M, (N),M,(N) —

(1)

MaTeMaTHYHe OYiKYBaHHS BTPAT HAaceJeHHS Ta pyHHY-
BaHHS 00 €KTIB BIAMOBIAHO MpPH MEPUIOMY Ta JPYromMy
PO3paxyHKYy; E_ — noxuoOKa, 10 JOIMYyCKAa€EThCS.

Jlns KO>)KHOTO MalaHduKa 30WparoThCs BUXIiTHI
JlaHi: XapaKTepuCcTHKa 3a0yJ0BH, KiJIbKICTh JIIOJEH.

3amaya o Bu3HayeHHIO Hachinkie HC B Hacene-
HUX ITYHKTaX BiJIOBiTHOTO PETiOHY, JI¢ PO3MIIIYETHCS
00’€KT 3 00iroM BUOYXOBUX PEUOBHH, MOXKE BHpIlIyBa-
THCh aHAJIOTIYHO. A TIPH HEBEJIMKUX PO3Mipax TepuTopii
IUITAHYBaHHS BECh 00’€KT ab0 HaceNeHHWH ITyHKT MOXe
pO3MIIAJaTUCh K OAMH €JIeMEHTapHuil MalgaHuuk. I1o-
YaTOK KOOPJAWHAT PO3PAaXyHKOBOI CXeMHU BUOUPAETHCS
JIOBUIBHO, 200 NPUIMAEThCS B CUCTEMi KOOPAWHAT Kap-
TH BiJINOBITHOTO PETiOHY.

ITix yac npOrHO3yBaHHS BU3HAYAETHCSA: MaTeMa-
THYHE OYIKYBaHHS NOKAa3HHKIB, SIKi XapaKTepH3YIOTbh
MIOLIKO/DKEHHSI B OCEpeNKy ypa3ku. Takumu NOKa3HU-
KaMH €: KiTBKICTh Oy[iBenb, SIKi OTpUMaNy Ty YW iHITY
CTYIIHb IOIIKOJKCHHS, 00’€M MOXJIMBHUX 3aBajiB, Ki-
JBKICTh TIOCTpaXaiuX. Ha 0CHOBI Takoro nporHosy Ha
PO3PAaxXyHKOBiI CXeMi BH3HAYAIOTHCS 30HW TOBHOTO,
CHJIBHOTO, CEPEJHbOr0 Ta CJIA0KOro pyHHYBaHHS Ta
MOJJIMBI BTpaTH Jrojei [3]. MaTemaTudHe CrioIiBaHHS
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KUIBKOCTI OyIiBenbh Ta CIOPYH, SIKi 3pYHHYIOTHCS, TPO-
MOHYETHCSI BU3HAYATH HACTYNHUM 4YHHOM. [lo3Haummo
3a/laHe 3Ha4YeHHs Bpakarodoro gakrtopa — @. [puiima-
€MO, III0 B MEXaxX eJIeMEHTapHOro MaigaHduka OymiBii
Ta CIIOPYIN PO3MIIIYIOTECS 31 HIMBHICTIO O(X,y) (Ki-
JIBKICTH OYyiBEJb, IO MPUXOIUTHCS HA OJMHUITIO IO
3 koopamHaTamu (X,y)). Tomi KimbkicTh OymiBenb B
MeXax MaiilaHuiKa CKJIajie

AV(Xa Y) = (P(Xa y) -AX - AY s

e Ax,Ay — po3mipu MaliaHuuKa.

(@)

MatemaTiaHe O4iKyBaHHS KiTBKOCTI OyAiBelb, SKi
OTpUMAJH CTYIICHb YIIKOKEHHS d B MEXaxX MaiilaHIH-
Ka IpH 3aJaHili IHTEHCHBHOCTI Bpaxkarouoro ¢akropa
@, Oyne BU3HAYaTUCh HACTYITHUM PIBHSIHHIM

MP, €y 3P, @, So€y Ax-Ay, ()

N e .
ae P, p, — MMOBIpHICTb OTpUMaHHs OyMiBILSIMH CTY-

MICHI0 TOUIKO/DKEHHS ¢ TpU 3aJaHiil IHTEHCHBHOCTI
Bpaxkarodoro daxropa @, [3].

[TincyMOByIOYH KiUIBbKICTh OyHIiBENb 1O KOXXHOMY
MalJaHYMKy OTPHMAEMO MaTeMaTUYHE OYiKyBaHHS
KUTBKOCTI Oy[iBeNb Ta CIOpYyd 31 CTYHNCHEM ITOIIKO-
JOKEeHHS d B MeKaX BIMCBKOBOIO MicTeuka abo Hacele-
HOT'O IyHKTY

M@, = [[P, @, S0€.y Ixdv, &)

ne S, — IUIomia BiHCHKOBOTO MicTeuKa (HACENCHOTO ITy-
HKTY).

VIMOBipHICTh ypaKeHHs JrOfel B MeKax MaiinaH-
YHKa, 10 PO3TIINAETHCH, MPU Pi3HIH IHTEHCHBHOCTI
Bpaxaro4yoro ¢akropa @ Oyzne BU3HAYaTUCh HACTYITHUM
PIBHSHHSAM

CDmux
Py [P(0)-f€y,®d0,

()

)
1€ Doy, Ppin — BIAMOBIIHO MaKCHUMAJIBHO 1 MiHIMAIBHO
MOXJIMBI 3HaUeHHs Bpaxatodoro Qakropa amst HC, mo
posrisinaeTscs; P(P) — mapaMeTpudIHHI 3aKOH ypaXKeH-
o ™~ . . .
ust mogeii [3]; £€,y,® — dyHkuis minsHOCTI po3mo-
JIJICHHS IHTCHCUBHOCTI Bpa)arouoro (hakrtopa B Mexax
MalJjaHYMKa 3 KOOpAMHAaTaMu (X, y) (BU3HAYa€eThCs I10
3aKOHY PO3MOIUICHHS Bpakarouux ¢axTopis [3]).

MaremaTiuHe CITOMIBaHHS BTPAT JIOJCH B MeX)ax
BCHOT'O BIHICBKOBOT0 MicTe4ka ab0 HACEJICHOTO MYHKTY
BH3HAYAETHLCS 32 (HOPMYJIIOIO

M N =

(Dmax
=ijq>.fx,y,cb
S,, ©

min

(6)
-y X,y dddxdy,

~ . . o
e y (, Yy _— HIUIbHICTb HACCJICHH: B MCXKaX MauJaHYUKY,

10 PO3TIAAETHCS ( IPUIMAETHCS y BUXITHAX TAHUX).

BHKOpHUCTOBYIOUM TaKHid €MUHUA METOTMYHUIA ITi-
JIXiJ] TPOIIOHY€ETHCSI BUSHAYUTHU MIPOTHO30BaHI MOKA3HU-
KM BTpAT JIIOJIeH (3arajJpHUX, CaHITApHUX, OE3IMOBOPOT-
HHUX TOIIIO), & TAKOXK MMOKA3HUKH 0OCSTIB 3aBaIiB.

Bucnosku

3anpornoHoBaHa MOJENIb BHPILIEHHS 3ajgadi 1o
MIPOTHO3YBaHHIO BIUIMBY CYYacHHX 3ac00iB ypasKH, SIKi
30epiraloThesl Ha apceHanax i 0azax, IUIIXOM PO3POOKH
OKpEeMHUX MaTeMaTHYHHX MOjeJel MPOrHo3yBaHHs Hac-
JIKIB BIDIMBY BHOYXY Ha Jrofed Ta 00’€KTH Tim dac
BUHUKHCHHS HA/I3BUYAHHUX CHTYAaLil.

Takuit migxig 1a€ MOXKIMBICTh CTBOPHTH MaTeMa-
TUYHI MOJENi MPOTHO3YBaHHS HACTINKIB KOHKPETHOI
HC Ha ocHOBI €11HOT HAYKOBO-METOANYHOT 6a3H.
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HNCHOJIb30BAHUE OTAEJIbHBIX MATEMATHYECKHX MOZEJEM /151 OUEHKU MH)KEHEPHOI OBCTAHOBKU
TP IMPOI'HO3UPOBAHHNHU NNOCJIEACTBUU B3PBIBA BOEITPUITIACOB HA OBBEKTAX XPAHEHUS

1.M. Hexknonckwmit

Paccmomperna modenv pewrenus 3a0auu no npoOSHOUPOBAHUIO BIUAHUSL COBDEMEHHBIX CPEOCME NOPACEHUsL, KOMOPble CO-
XPAHAIOMCS HA apCeHanax u 6a3zax, nymem ucnoib308anusi OMOeIbHbIX MAMEMAMUYECKUX Mooenell NPOSHO3UPOSAHUS NOCAE0-
cmeull IUAHUS 83PbI6A HA JH00el U 00BEKMbL 60 8PEMSsL 603HUKHOBEHUS UPE3GbIUALIHOU CUTYAYUU.

Knrouesvie cnosa: upessviuaiinvle cumyayuu, 63pbié 60enpundacos, cpeocmea nopajceHus, NocieoCmaeust 63poied.

USE OF SEPARATE MATHEMATICAL MODELS FOR ESTIMATION OF ENGINEERING SITUATION AT
PROGNOSTICATION OF CONSEQUENCES OF EXPLOSION OF LIVE AMMUNITIONS ON OBJECTS OF STORAGE
L.M. Neklonskiy

The model of decision of task is considered on prognostication of influence of modern facilities defeats which are saved on
arsenals and bases, by the use of separate mathematical models of prognostication of consequences of influence of explosion on

people and objects during the origin of extraordinary situation.

Keywords: extraordinary situations, explosion of live ammunitions, decimator, consequence of explosion.
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