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JbBiBCbKMI IHCTUTYT CyxonyTHWX BiliCbK, J1bBiB

METO/ OLIHKW IMOBIPHOCTI BPAXXEHHSA BOVIOB/X MALLIVIH MIXOTN B
BOKO OAHOPIAHNX 3A CK/TAAOM BIMCbKOBUNX ®OPMYBAHb

Po3rnsiHyTUiA MeTOAWYHWIA NigXig [0 OUiHKM IMOBIPHOCTI Bpa>KeHHs O6OMOBMX MalUMH MIXOTW, AKMIA
IPYHTYETbLCA Ha BpaxyBaHHi KiNbKICHAX Ta AKICHUX NapameTpiB CHapALHOrO HaBaHTaXKEHHs, a TaKoK
XapakTepuCTUK KOHCTPYKLiT eneMeHTiB 6pPOHLOBOM0 3aXUCTY MallWH Takoro Kiacy.

Knto4osi cosa: 60ii0Ba MaluMHa MiXoTu, 6poHS, TaKTWU4YHa fiarpama, 6poHe3axucT, 6poHenpobUT TS .

Bctyn

MocTtaHoBKa Npo6aeMn. 3HayHi 3MiHW NOrnAgis
Ha qopMu Ta cnocobu BefeHHs 6GOMOBUX fili B
CYy4YaCHUX YMOBax iCTOTHO MiABMLMAM PO/b GOROBMX
MallMH ferkoi kateropii Barn, 0c0611BO 60OBUX
MalwunH nixotn (BMIM), wo 06yMOBNEHO HU3KOKO
MPUYMH, Y TOMY YMCAi BUMOraMu [0 MOBINbHOCTI Ta
aBTOHOMHOCTI Al Biicbk [1]. TMpu  dopmyBaHHI
BUMNIAAY NepcnekTnBHOT BMIT 3 MeTOO eKOHOMIT Yacy i
3aco6iB  HeobXiHO  BpaxoByBaTW  MOXMBICTb
3aCTOCYBaHHS PI3HUX KOHCTPYKTOPCHKO -TEXHOMOT i YHUX
pilleHb, CMPAMOBaHWX Ha NIiABULLEHHA PiBHA 1T
60/i10BMX BNAacTMBOCTEl, 0COBNMBO 3aXMLLEHOCTI.

AHaniz oCcTaHHIX AOCNiMKeHb | Mybnikawin.
3abesneyeHHs 3axumiieHocTi BMI 6yno i 3anvwaetbes
aKTyanbHUM  38BfjaHHAM 32 YMOBM  MOCTiliHOrO
YA,0CKOHANEHHS 3ac06iB TX ypaeHHs. [loc ArHyTWiA Ha
CbOTOAHI piBeHb BGPOHLOBOTO 3axMCTy Yy 3B’A3KY 3
NiABULLEHHAM YypaXkatoyoi 34aTHOCTI Boenpunacis BXxe
He MOXXe NMOBHOK Mipoto 3a6e3MmeynT BUMOrW LLogo i
3axuuleHocTi. OfHUM 3 OCHOBHUX eTaniB 3abe3mneyeHHs
Heob6XiAHOroO PiBHA 3aXULLEHOCTI MaLUWH LibOro Kacy €
TOYHa OLjiHKa IMOBIPHOCTI TX ypaXKeHHA Ha noni 60t0 3
ypaxyBaHHAM  KifIbKICHUX |  SIKICHAX napameTpiB
CHapAJHOrO HaBaHTAXEHHS, a TaKOX XapakTepucTuK
KOHCTPYKLLiT eneMeHTiB 6poHboBOro 3axucty (EB3).

Uepes HeMOXMBICTb 3po6buT BMIT Heypasnmneoto
33 paxyHOK OPOHIOBaHHA 3 YCIX MOX/IMBUX HanpsAMKiB

06CTpiNly  Ans pPisHUX  LiINSHOK  BPOHIOBaHHSA
npu3Ha4aeTbcsa | 3abesneyyeTbcd pisHa CHapago -
CTIMKICTb.  3ara/lbHU  piBeHb  3aXUCTY  MaLLMHM

OLiHIOETBCA 3@ [AOMOMOro TakK 3BaHOI TaKTUYHOI
piarpamy  CHapsgoCTiiKOCTi, WO sBnse  coboto
CYKYMHICTb 3aMKHYTUX KpUBKX, NOBYA0BaHUX NS BCiX
OCHOBHMX OPOHLOBUX fAeTaneil Kopnyca Ta 6awTu [2].
3a Aiarpamor0 MOXKHa CyfAuTW Npo CTYMiHb Hebe3neku,
MOB’A3aHOT 3 BU3HAYEHUMUW HaNPAMKaMK | JalbHOCTAMM
po3TallyBaHHs BOFHEBOro 3acoby, Lo obcTpinoe BMI
BM3HAYEHUM TunoM 60enpunacis. IHWWMKU CROBaMy,
MOXHa BM3HauMTV 6e3neyHi gna BMI (npu obcTpini
UMM BOrHEBMM 3acO60M) KyTW MaHeBpyBaHHS i
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JanbHocTi  06cTpiny. OTXe, UMM MeHLWa CcymapHa
naoLia, o6MexeHa KpUBUMWU TaKTUYHOI Aiarpamu, TM
BULLE 3aXMLLEHICTb MaLLIVHW.

OfHak TakTW4Ha fiarpama He  BpaxoBYe
HeoAHaKoBi iMOBIpHOCTI 06CcTpiny BMI i3 pisHUX
HanpsMKIB, BAYYHICTb CTPiNb6M BOrHeBOro 3acoby, a
TaKOX  pi3HOMaHITTS  ymoB  06CTpiny. Bce ue
0obymoBMMIO nepexif A0 6inblW  BUCOKOro  piBHA
y3ara/lbHeHHA MpW OUiHLI Ta (opmyBaHHi BUMOr [0
3aXMLLEHOCTI MaLUMH LbOoro Knacy. MokKasHUKOM Takoro
PIBHSA € IMOBIPHICTb ypaxkeHHst BMI Py, , y3aranbHeHa

3a ymoBamu Ta 3acobamut 06CTpiny. UMM BOHa MeHLUa,
TUM MeHLLI, B cepeHbOMY, | BTpat BMI [3].

MeTa cTaTTi. 3 METOK BW3HAYEHHS L€l
iMOBIpPHOCTI  HeobXigHO BMITWM Ti 06uMcnoBaTM B
KOHKpETHMX YymoBax 06cTpiny (06paHUM BOrHeBUM
3ac060M nif BW3HAYEHMM KYTOM Ha  BigoMmii
[JanbHOCTI), a TaKoX KiNbKICHO —XapakTepu3yBaTu
po3nogin 3acob6iB ypaeHHs Ta YMOBW 06CTpiny.

OCHOBHMIA MaTepian

Bigomo, Wo iMOBIpHiCTE ypaxeHHs BMIT Py,
3HaYyHOI  MIpOK  3aneXxuTb  Bif  IMOBIpHOCTEN
BUSBNEHHSA, BNYYEHHS Ta YPXKEHHS 38 YMOBU ByYeHHA
B HEl i Moxe OyTK nojaHa B HacTynHomy Burnagi [3] :

Pyp =Ps - Pen - Pyp/en
ne Py — iMOBIpHICTb BUABMEHHS LiNi; Py, — IMOBIpHICTb
BNYYEHHS B LiNb; Pype, — IMOBIPHICTbL YpavkeH HA Lini 3a
YMOBU BflyYEHHS B Hel.

Bu3sHaueHHA IMOBIPHOCTI BWABNEHHA Uini P, 3
ypaxyBaHHAM BIMBY CYKYMHOCTI TaKTUKO -TEXHIYHUX
xapaktepuctuk (TTX) BMIM nopaHe B [4]. Hapgani
nocTae 3aBfaHHs PO3PaxyHKy Pg, , BU3HAYEHHs AKOI
3HAYHO CMPOLLYETBCA 3@ YMOBWM 3aBAaHHA T OYKM
NpULINIOBaHHSA:  AN8  HacTuUbHUMX  6Goenpunacis  —
nocepeauHi noroHa 6awt (B LeHTPI NiHiT 3’e4HaHHA
Kopnyca Ta 6awTu), And 60enpunacis, WO NiKipytoThb i
nagalwTb, — B LEHTpi BuAMMOI npoekuii BMI Ha
KapTWHHY NAOWWMHY NpyY  BIiAMOBIAHWMX  3HAYEHHAX
BEPTUKa/IbHUX KyTiB 06CTPiNy. IMOBIpHICTb ByYeHHS B
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LiNb BU3HAYAETLCA CYMApPHOK MOXMOKOK MOCTpifily Ta
po3MipamMmn Uini, ToMy Ans Ti OLiHKM BWUKOPUCTAEMO

NPUMYLLEHHS:
—3aKOH pO3CilOBaHHS Mpu BAydYeHHi B EB3 €
BUMAAKOBUM i  XapaKTepu3yeTbCs  BEMYMHAMM
po3citoBaHHs 60enpunacis Mo BWCOTI i BGOKOBOMY
HanpsvKy;

— 6poHebiiiHa gis  BCiX TuMiB  6Goenpunacis  npwu
(hikcoBaHMX ymoBax 3ycTpidi 3 EB3 nignopsagkoByeTbCA
HOPM&/IbHOMY  3aKOHY pO3MOAiny i € BWMNALKOBOK
BE/IMUMHOIO OPOHENpPOOUTTH, fKa XapaKTepu3yeTbes
(hYHKUIE po3Mnoginy, MaTeMaTUYHUM CMOAiBaHHAM Ta
cepefiHiM KBafpaTUYHUM BiAXWUIEHHSM.

BpaxoBytoun Te, Wo Kopnyc i 6awTa BMI mMatoTbh
[iNAHKM 3 PI3HAMU KOHCTPYKTUBHYMM XapaKTepucTMKamu
(ToBlWMHA Ta Mmatepiasl OpOHi, KyT Haxuny 6GpOHLOBUX
[eTaneinl Towo), AKi YMOBHO MOXHA arpoKCUMyBaTK
HabopoM  MPSAMOKYTHMWKIB, CMOYaTKy —CKOpUCTAEMOCA
HaiNpOCTILLMM BMMaAKOM, KOAM CTpifibba 34iACHIOETLCS
MO NPAMOKYTHOMY LTy (MiLLeHi). IMOBIpHICTb BAyYeHHS
CHapsga B MNPAMOKYTHWK, CTOPOHW $KOrO napanenbHi
FONOBHUM OCAM €Jlinca PO3CitoBaHHSs, BM3HAYaeTbCs 3a

thopmynoto [5]:

PBn:l' q{az +|6]_¢(az—|6] «
4 Bén Bén

§ ¢(ay+IBJ_¢(ay—IBJ
BBI'I BBI'I
fe @ — (yHKUis HOpManbHOro 3akoHy po3noginy

(dyHKuis  Nannaca); a;,ay —  TEOMETPUYHI

KOOpAMHATY LeHTPa MNPSAMOKYTHUKA MO LIWPWHI i
Bucoti, M; lg,ly — HaniBpo3Mipy MPAMOKYTHMKa MO

1)

WMPWHI i BUCOTI, M; Bgy, By — CyMapHi cepefuHHi
BIZXW/IEHHA CTPiNbOW BMU3HaYeHUM TUNom 6oenpunac is
no 60KOBOMY HanpsIMKY i BUCOTI, M.

[nsa Toro, wob nepeitu Big yHKLiT Slaniaca 4o
npuBegeHoi  (yHKUiT Jlannaca, Heo6XifHO KOXeH
aprymeHT Uiei GYHKLIT NepemMHOXWUTW Ha MOCTIAHY
BEIMYMHY P, WO A0piBHIOE 0,4769 [6]. 3 ypaxyBaHHAM
Lboro Bupas (1) Habyae Burnagy
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[na npoBeAeHHs MPaKTUYHMX PO3paxyHKiB 3a (2)
HEoO6XifHO  3HATUM  pO3MipWM  YypasnuMBMX  30H i
BEMMYMHU By, Ta By, WO 3anexartb Big TTX 36poi Ta
60enpunacis, TOYHOCTI MIATOTOBKM BUXIgHWUX [AaHWX,
NiArOTOBNEHOCTI CTPINIAKYOro Ta yMOB CTpinbbu. Ons
BMIT TMNOBUM MOXHa BBaaTu cnocié cTpinbbu 3
Micua no pyxomii uini [7, 8]. 3 ypaxyBaHHAM LbOro
3HayeHHs Bg, Ta By, po3paxoBytoTbes 3a (hopmynamm

)

X

© A. M. AHgpieHko, O. |. CntocapeHko, B. O. KonecHuk

- Po3poGfeHns TaMopepHizauin OBT 61

By, :\/(EE +E2, +EX + E§3B)~tg29+ E2, +B2,
Ae E, — noxubku BuMipy AanbHoCTi Ao Uini, T.A4.;
Egu—  MeTeoponoriyHi  noxubku,  06yMOBJIEHi
HeBpaxyBaHHAM (200 HEeBIpHWM YypaxyBaHHAM) CTaHy
aTtmoctepn,  Temnepatypu i TUCKY  MOBITpPS,
% fanbHoCTi; Egg — 6anicTMUHi NOXMOKM, MOB’A3aHi 3
ypaxyBaHHAM TeMmnepaTypu i XapakTepucTuk napTii
MOpPOXOBOTO  3apsdy, 3HOCY  KaHaly  CTBONa,
% panbHocTi;  Eggg NOXMBKN ypaxyBaHHA 3MiHU
BificTaHi MiX BMI i uinno Big MOMEHTY BUMIpY
JIbHOCTI A0 MOMEHTY  3AICHEHHS  moCTpiny,
% fanbHOCTi; 6 — KyT NagiHHA cHapsga (HaBOAMTLCA B
Tabnuuax cTpinbbm), rpag; Egr — MOXUOKU TEXHIUHOT
nigroToBkKu, 06yMOBNEHI NOXMBKamMK Npu BUBIpLi Npu-
LiNIbHUX Npunagpb, NPUCTPINKKU rapMaTy, a TakoX HasB -
HiCTIO 3a30piB Y MexaHi3Max HasefieHHs, T.4.; By — no-
XWOKM  TEXHIYHOrO  pO3CitOBaHHs, MOB’A3aHi 3
CepeayHHUMU BiXUIEHHAMU TOYOK BIYYEHHS CHapsAiB
Bif, TOUYKM MPULINOBAHHA NO BMCOTI, T.4.;

Bén :\/E62M +Eds +Edr + E62Kp +B¢,
ae Egy — MeTeoponoriyHi noxmoku, Lo o6yMOoBIIeHi
HeBpaxyBaHHAM (200 HEBIPHMM YypaxXyBaHHAM) CTaHy
aTmoctepu, Temnepatypu i TUCKY NOBITPsA, 60KOBOI
CK/af0BOI LUBMAKOCTI BITPY, % AanbHoCTi; Egg — 6a-
NICTMYHI  NOXM6KWM, NOB’A3aHi 3 ypaxyBaHHAM
TemrepaTypy i XapakTepucTWK napTii MopoxXoBoro
3apsafy, 3Hocy KaHana cTeona, T.[4., Egr — MOXUGKM
TEXHIYHOI MiAroToBKW, 06YMOB/EHI NOXubkamn npu
BMBIPLi NPULINLHWUX NpUnagb, NPUCTPINKK rapmaty, a
TaKOX HasBHICTIO 3a30piB Y MeXaHi3Max HaBefeHHS,
T.A; Egqp — MOXMOKN, MOB’A3aHI 3 ypaxyBaHHAM KpeHy

BMIT (TouHille, 3 Haxunom uand rapmatu), T.40.; Bg —

NOXMOKM TEXHIYHOTO PO3CitoBaHHA, AKi MOB’A3aHi 3
CepeayHHUMU BiAXUIEHHAMU TOYOK BIYYEHHS CHapsAiB
Bif, TOUYKM MPULLISIOBaHHA N0 60KOBOMY HanpsaMKY, T.4.

3Baxkatouu Ha Te, Wwo BMI (9K uinb) Mae cknagHy
KOHWDirypawito, iMOBIpHICTb Bly4YeHHS B Ti CUNyeT MOXe
6yTM BW3HaueHa $K Cyma IMOBIPHOCTEA B/yYeHHs
CHapAaiB Y KOXHY 3 AiNAHOK

n
PB)‘I = Z PBI‘Ii )
i=1
fe Pg;i — IMOBIpHICTb BIy4eHHs 6oenpunacis B i -uit
NPAMOKYTHWK, N — Ki/IbKICTb MNPSAAMOKYTHWKIB, LU0

anpoKcUMytoTb NoBepXHI0 BMIT.

AKL0 Mo Wini 3pobneHo K nocTpinie 3a 0aHaKOBNX
YMOB, TO iMOBIpPHICTb B/lyYeHHS B Li/ib X04a 6 OAMH pa3s
064MCNIOETLCA BUPA3OM

Pep « =1- (1_ Pu,l)'(l_ Puz ) (1_ PLLK )’
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Ae Py, Pyo Py — IMOBIpHOCTI BAyYeHHs B Linb

nepLumm, apyrum, K-um cHapsgom.
3BUYaliHO, iIMOBIPHICTb BIYYEHHS B Liflb ApY MMM Ta
HacTYNHUMKW NocTpinaMu 6yne BULLOK, ae B Cy4acHUX
YMOBaX BefieHHs 60/0BMX fiil BUrpae TON, XTO NePLUMM
BUABMB UiNb Ta ypasvs Ti. ToMy npy MOAIbLUNX
po3paxyHkax MW 33[aEMO  HaWCKNagHiWi ymoBu
BeAEHHSA 6OMOBUX Aili, BPaX0oBYHUM TiflbKW iMOBIpPHICTb
B/IYYEHHS! B Liiflb MEPLLOI0 Yeprow. 3Baxaroun Ha Te,
wo Ha BMI1-2 BcTaHoBneHa 30-MM  aBTOMaTU4Ha
rapmata 2A42 i BOrOHb MO LiNi BeAeTbCA KOPOTKUMM
yepramu [7, 9], BU3HAUYEHHS IMOBIPHOCTI B/lyYeHHS B
LiNb OAHIE0 Yeproto 3AailicHIOBanoCh 3a PopMynoto
Pon =1-(1-Pyy )-(1-Py )" 3)
Ae Py — IMOBIpHICTb BAY4YeHHS B Linb neplimm
cHapagoMm; Py — IMOBIPHICTb BAy4eHHs B Linb

HacTyrmHUMK cHapsgamu; N — KifbKiCTb CHapsgiB y
yepsi.

LLLo6 3HaWTV IMOBIPHICTb YpaXKeHHs Lifli 32 yMOBU
BMy4YeHHS B Hel Pyyg,, Nepwl 3a Bce HeobXxigHo

OLiHWTW  6pOHe6IHY fit0  CHapsAgiB, nig  AKO
po3yMmitoTb  fBMLLE  MNpobuBaHHA  Goenpunacamm
nepewkog i3 6poHi ab0 MNPOHWMKHEHHA X Yy Wi

nepewkogu [10]. Mpouec npo6rBaHHA 6POHI HaNEeXMTb
[0 4ncna CcKNafHUX (isUYHUX ABWLL, NOB’A3aHMX i3
WBMAKOM/IMHHAMM  MAACTUYHUMKU  AedhopmMalismu
maTepiasly nepelkoau. HesBaxawouum Ha Te, WO
OCTaHHIMM pOKamu [0CUTb YCMILUHO PO3BMBAOTHLCA
METOZM  EeKCNepPUMEHTANIbHOrO  AOCTIMKEHHS  Takux
npowecis (BMcoKoLBMaKICHa KiHO3MOMKa,
PEHTreHOIMNY/bCHI  YCTAHOBKM  TOLWLO),  MEXaHi3m
npouecy AMHaMiyHOI B3aemMoAii cHapsga W OpoHi
[OCTaTHbO He BMBYEHWA. TOMY OLUiHKA eteKTUBHOCTI
6pOHEBINHOI  AiT NPOBOAMTLCA TOMOBHAM UYMHOM Ha
OCHOBI HaniBeMMipuyHUX (OpMyn, KOXHa 3 AKUX
BPaxOBYe Ti UM iHLWi 0COBAMBOCTI KOHCTPYKLIT CHapsAa,
B/IaCTMBOCTI OPOHI Ta YMOBM 3yCTpiui CHapaga 3
6poHeto.

[N OuiHKM XapaKTepuCTUKWM yaapHOi  Aii no
06MeXeHin nepewkogi (Ha npuknagi BMIM-2) 3a
po3paxyHKOBMIA 6oenpunac npuiiMeMo 25-MM CHapsj
[o rapmatn M 242 «Bylimactep», L0 BCTaHOB/EHA Ha
BMIM M2A2 «bpeani». XapaKTepucTUKOIO YAapHOI Al
NPUAMEMO HaiMEHLLY BEIMUMHY LIBUAKOCTI CHapsfa B
MOMEHT  3yCTpiui HeobXigHy ana npobuTTs
MepeLlkoan 3afjaHoi  TOBLIMHW. [nsa  6poHebiiHuxX
CHapAfiB Vi, BW3HA4YacTbCA 3a HamniBeMnipuyHON
thopmynoto XKakob-ae-Mappa [10, 11]

q075 .07

— 4
q%° -cosa @

4€e Viin — MiHIManbHa WBWAKICTL CHapsAfa, HeobXigHa

Vmin )

Vimin =K
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4N npobuTT nepewlkoau 3adaHoi TOBLUMHK, M/C;
K — koediLlieHT, L0 3aneXuThb Bij BNacTMBOCTEl 6pO -
Hi Ta KOHCTPYKUii CHapsga; d — Kanibp cHapsaga, mw;
b - TOBWMHA nepelkoan, MM; (— Maca CHapsaga, Kr;
o — KYT 3YCTpiyi cHapsa 3 NepeLLIKoaoto, rpag,.
Vi =V, .exp(—2,67 1074 D). (5)
3actocoByroun qopmyny (4), senmunHn d i b
HeobXifHO BMpaxaTu B fJeuMMeTpax, To4i pesynbrtar
6yge oTpumaHuii B m/c. BennumHa koediuieHta K
KonmBaeTbcd B Mexax 2000-3000 ana cHapagis 3
NPUTYMNEHHAM  Ta  reTeporeHHol  (HeogHOpPiAHON)
LileMeHTOBaHOT OpOHI, a TakoX [Ans rocTPOronoBux
CHapafiB i roMoreHHoi (ogHopigHOT) 6poHi cepefHbOI i
BMCOKOI TBEPAOCTi. [NA roMOreHHoi OpOHi HU3bKOI
TBepAocTi BenmumHa K 3HaxoauTbest B Mexax 1600-
2000 [10]. 3 Bupasy (4) BunuBae, WO HeobxigHa
WBMAKICT  Ana  npobuTTa  6poHi  3pocTae  3i
36iNbLUEHHAM TOBLUMHM GpOHI Ta KyTa 3ycTpidi. OTxe,
AN 6poHeBiiHMX CHapsAAiB  OAHIET KOHCTPYKLIT 3i
36i/bLUEHHAM Kanibpy Ta Macu cHapaga BeinumHa Vi,

3MEHLLYEThCS.

BpaxoBytoun Te, WO AWUCTaHLIA CTPifbbu €
BE/IMUMHOIO B1NaAKOBOK i MOXE 3HAXOAMTUCS B MeXax
700-1300 M, Ans po3paxyHKy IMOBIPHOCTI YpaXKeHHs
60/10B0i MaLLUMHKN HEOOXIAHO 3HATW LUBMUAKICTb 3yCTpivi
CHapsga 3 OpoHeto, fika B OyAb-AKill TOULi TpaekTopii
ioro nonboty V; pospaxoByeTbcs MeTogoM Ciauui i

anpoKCUMMYETbLCA 3aNiexKHicTo [12].

AK  BMXigHI ANA  MPOBELEHHS  PO3paxyHKiB
BMKOPWUCTAEMO [AaHi LOAO PO3MoAiny 6GpOoHLOBOro
3axucty BMI-2 Ha KOHCTPYKTUBHI enemeHTu (Tabn. 1),
0CHOBHI TTX ManokanibepHWx aBTOMaTUYHUX rapmat
3apy6ixxHux BMIT (Tabn. 2) Ta 3HaYeHHA CepefUHHUX

noxmbok cTpinbbyn ana  25-mm  rapmatn M 242
«byuimacTtep» (Ta6n.3).
Cnig 3a3HauMTW, L0 PO3paxyHOK Py, i Py,

3A4iMCHIOBaBCA 3 ypaxyBaHHAM iMOBIpHOCTel 06CTpiny
no6osoi, 60pTOBOI Ta KOPMOBOI NpoekLii BMI. 3a
[OCBIAOM JIOKa/lbHUX BIiliH | 36POMHMX KOHMIKTIB
OCTaHHIX gecAtTmpiy Ui IMOBIpHOCTI  BignoBigHO
craHoBnATb: P =0305; Pg =0,64; P, =0,055 [13].

AHani3 pe3ynbTatiB, ofepxaHunx 3a gopmynamu (3-5),
MOKa3ye, L0 IMOBIPHICTb YPaXKeHHS 33 YMOBM B/TyYeHHS
B OCHOBHi npoekuii BMI-2 y 3agaHomy [iana3oHi
[JanbHoCTeld fJOpiBHIOBATMME iIMOBIPHOCTI BNYYEHHS B L
30HU Py, g = Pgy, TOMY L0 GpoHebiitHa aist 25-mMm

CHapsaga rapmatm M 242 «bywimactep» nepeBuLlye
CTiKicTb EB3 Ui€l MalumnHm.

Hagani, rpyHTYlOuMCb HA  BUXIAHUX  AaHUX,
HaBefieHux y Tabn. 1, 2 i 3, po3paxyemo iMOBIpHOCTI
B/ly4YeHHs B BMI1-2, pesynbTaTv AIKMX NogaHi B 1abn. 4.
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Tabmua 1
AHani3 KOHCTPYKTUBHUX eN1eMeHTIB 6POHBLOBOI0 3axmcTy BMIT -2
HalimeHyBaHHs M - KyT, rpag B,
- atepian - ——
enemMeHTIB Kopnyca Ta 6altn Haxuny fo BepTvkani, B | 3ycTpiyi 3i cHapsaoMm, o MM
BepxHii1 1060BwWiA ncT BT-70wW 80 6
ﬂ_McT KPULLKX MOTOPHO-TPaHCMICIHOTO AUMT 80 80 16
BiffiNeHHs
J1060BUIA CeKTOp BawTu BT-70wW 45-40 45-40 22
BopToBuii cekTop GawwTn BT-70w 37-28 37-28 18
KopmoBwii cekTop 6alitu BT-70w 26-21 26-21 12
BepxHii1 6opTOBMIA INCT BT-70wW 67 67 16
KopmoBa fetanb BT-70w 13 13 18
HwxHili noboswid auct BT-70w 56 56 18
bopToBa ckyna BT-70w 60 82 (71) 14
CepefHiii 60pTOBUIA INCT BT-70wW 22 22 16
[MonnaBkoBa HaKnafKa MoniypetaH 0 0 20
Tabnmuga 2

OcHoBHi TTX ManokanibepHUx aBToMaTU4 HUX rapmaT 3apybixHux BMI

o KpaiHa-B1po6HUK
HalimeryBanHa TTX PpaHuis CLWA HimeyunHa BenmkobputaHis
M 242 DM 5 L21 Al
Mapka rapmari M-693 «byLuimacrep» Rh-202 «PapaeH»
Kani6p, Mm 20 25 20 30
. Bp, bpMT, Bp (BbpM) . bp, BpPT
HomeHknatypa 60enpvnacis 00, OOT 0d, 0BT Bpli O® 0O
MoyaTKoBa WBMAKICTb CHapaga, M/c 1300 1100 1100-1300 1200
. - 20 npu 0=60°, 66 npu a=60°, 20 npu 0=60°, 40 npu a=50°,
BpOHENpOGUTTA CTaNeBOi BpOHI, MM Ha D =1000 m Ha D =1000 m Ha D =1000 m Ha D =2000 m
Temn cTpinb6u, NOCTP/XB. 700 900 1000 80-90
JanbHicTb epeKTUBHOI CTPINBEK, M 2000 1800-2000 1200 -
PoscitoBaHHS, T.4. 0,252 0,5 0,6 0,3
Tabnuua 3

3HaueHHs cepeMHHUX NOXUBOK CTPINbOU NS 25-MM aBTOMaTUUHOI rapmat M 242 «Byuimactep»

MoxmbKmM cTpinbou

CepeanHHI NOXN6KN

1o HanpsMKy, T. 4.

no BMCOTI, T. 4.

no ganbHocti, % Ay,

1. Mox1bKM TEXHIYHOT NigroTOBKM E,=0,3 E,=0,3 E,=0,3/tg0¢

2. Mox1bKM BU3HAYEHHSA AaNIbHOCTI A0 Lifi:

OKOMipHO 3 BMI BAeHb (BHOYI); — - E =15 (20)

OKOMipHO no3a M BaeHb (BHOYI); - - E,=10 (15)

no LWKaiax npuuiny; — — E,=10

OKOMIPHO Ha BMBYEHii MiCLLEBOCTI; - - E,=6

1o KapTi Ta 3a pe3y/ibTataMu NMPUCTPINKM 3 KyNeMET a; - - E,=4

[lanekomipom _ _ E,— 3aiexuTs Bif
TMNy fanekomipa

3. MoxubKv BU3HaYeHHs NONPaBoK:

Ha BI,qXVII'IeHItIH MeTeo6anicTUYHUX YMOB CTPINbOU Big E 20,65 _ Eyue=l

HOPMa/IbHUX;

Ha KpeH BMIT; E,»=0,2 — He3HauHi

Ha pyXx BMITi L|'|f|| EguHo Egupo

(BM3HAYaKOTLCA B 3a1€XKHOCTI Bif cNocoby CTpifbby, HanpsMKY i

LuBMAKOCTI pyxy BMIT i uini)

4. CymapHi NOXMOKM NiArOTOBKM (XapaKTepm3ytoTb

TOYHICTb CTPINLOYU) Ean Epn Ein
(BM3HAYaKOTLCA ANA KOXHOIO CNocoby CTpinLon)
PoscitoBaHHs cHapsagis (Kynb) (xapakTepusye
KYYHICTb CTPiNb6u)
1. TabnuuHe (TEXHIYHE) PO3CitOBaHHS Bg By B,
(HaBefeHi B TabnMusAX CTPinb6y)
2. P03CitoBaHHA MOMEHTY (CNocoBy CTpifb6u) Bs.=K,Bs | Boc=K,Bs | B..=K,B;

(BM3HaYatOTHCA B 3a/1IEXKHOCTI Bifj CNOCO6Y Ta YMOB CTPiNbOM)

CymapHi Noxmbkw cTpinbbu (XapakTepusytoTb
B/IYYHICTb CTPiNbON)

Bﬁn

BBI'I

Bun

(pO3paxoBYHOTLCA AN KOXHOr0 crnocoby cTpifibbu)
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6 [ BilicEKoeesexn R EoipRAR I 1/2000
Tabnuus 4
PesynbTaTn po3paxyHKy iMOBIpHOCTI Bly4eHHs1 B BMI -2
JanbHicTb o uini, M
MpoeKulT MaLhi 700 800 900 1000 1100 1200 1300
TNo6oBa HWxHili ancT (3oHa 1) 0,089 0,088 0,081 0,071 0,061 0,053 0,044
npoeKLA HWxHiii ancT (30Ha 2) 0,036 0,035 0,032 0,027 0,023 0,02 0,017
BawTa 0,096 0,08 0,063 0,048 0,039 0,032 0,025
BawTa 0,021 0,023 0,025 0,022 0,021 0,019 0,016
Baproea CepepHin Ta HKHIN 0,008 | 0,012 0,02 0024 | 0,029 0,03 0,028
NpoekKLis 60pTOBi AMCTU
BepxHiii 60pTOBWiA NIMCT 0,014 0,015 0,017 0,015 0,015 0,014 0,012
Kopwmoea Kopma 0,023 0,023 0,021 0,018 0,015 0,013 0,011
MpoeKL,is
Pen 0,096 0,095 0,095 0,085 0,08 0,073 0,063
P, 0,396 0,394 0,392 0,358 0,34 0,315 0,276
BUCHOBKM 6.BeHTuens E.C. Teopua  BeposATHocTeil  /

TakyM YMHOM, 3anponoHOBaHWA Yy poboTi MeToq
[03BONISE OUIHWUTW BNAMB OCHOBHUX TTX BMI i
3ac00iB X YPaXeHHS Ha IMOBIPHICTb ByYeHHA Py, Ta

YPaXeHHs Lini 32 YMOBN BNy4YeHHS B HET Pyye, Y

3afjaHMx ymoBax 06cTpiny. AmKe B KiHLEBOMY
pesynbTaTi BiH 3abe3nedyye O6ifbll TOYHY OLiHKY
iMOBIpHOCTi  BpaxkeHHA BMI1 Ha noni 6o 3
ypaxyBaHHAM  KiflbKICHUX i SKICHMX napameTpiB
CHapsLHOr0 HaBaHTAXEHHS, a TaKOoX XapaKTepucTuk
KOHCTPYKLiT eneMeHTiB OPOHbOBOI0 3aXUCTY.
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METO/, OLIEHKW/ BEPOATHOCTW NMOPAXXEHWA BOEBBLIX MALLUWH MEXOTbI B BOO
O4HOPOHbLIX MO COCTABY BOEHHbLIX ®OPMNPOBAHNI

A. M. AHgpueHko, A. N. CniocapeHko, B. A. KonecHuk

PaccMOTpeH MeTOANYECKNI NOAXOS K OLEHKE BepOSITHOCTY NOPayKeHUs 6OEBbIX MaLUUH NeX0Tbl, 6asupyoLuiics Ha
yuYeTe KOMMYECTBEHHbIX M KaueCTBEHHbIX NapamMeTPOB CHAPSAHON HArpysku, a Tak>Ke XapaKTepuUCTUK KOHCTPYKLuKM

3N1EMEHT OB 6p0H9BOVI 3alnTbl MallH TaKoro Knacca.

Kntouesble cnosa: 60esas MallnHa NexoTbl, 6pOHA, TakTUYeckas guarpamma, 6poHesalyTa, 6poHenpobuTye.

METHOD OF ESTIMATING THE PROBABILITY OF STRIKING OF INFANTRY FIGHTING
VEHICLES DURING COMBAT OPERATION OF UNIFORM MILITARY FORMATIONS

A. M. Andriyenko, A. I. Sliusarenko, V. A. Kolesnik

Methodological approach to the estimating of probability of striking of infantry fighting vehicles, that is based on
quantitative and qualitative parameters of projectile load, as well as characteristics of elements of armour protection of vehicles,

belonging to this class is examined.

Keywords: infantry fighting vehicle, armour, tactical diagram, armour protection, armour piercing.
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