Hoewvie mexnonozuu 6 meduyure M OpuruHaJbHble HAYYHbIE MYOJUKAUN ¢

A.O. T'ycenuyoe

CIIOCOB OITPEAEJIEHUA UHTEPBAJIbHOTO 3HAYEHUA YIJVIA BCTPEUYU
MYJHU C IPETPAZIOM ITYTEM HUCIIOJIb3OBAHUSA NIPOTHOCTUYECKO
MO/IEJI 3ABUCUMOCTH ETO 3HAYEHUI OT XAPAKTEPUCTHUK
BXO/IHbIX OTHECTPEJIbHBIX ITOBPEK/IEHII, OBPA3OBABIIINXCS B
PE3YJbTATE PUKOHIETA ITPU BbICTPEJIE
N3 9-MM ITNCTOJIETA MAKAPOBA

YO «Axademus Munucmepcmea enympennux dea Pecnybauxu Benrapycos

Ha ocnosanuu KoMnaexcnozo uccaedo8anus pe3yivmamos nposedeHnozo 1d00pamopHozo IKCnepumMenma
aA8mMoOpPoM NOCMPOCHA PezZPecCUOHHAsE MOOENb 3ABUCUMOCTNU UHMEPEANIbHOZ0 3HAYCHUS Y2]d GCMpedu NYu ¢
npezpadoli om mpex napamempos: waruuue deghexma mraAHU 6 60 BXOOHLIX 0ZHECMPENLHBIX NOBPEKICHUSX,
OAUHA YUACKA OMIOKEHUSL COUHUA NO UX KPASM U KOJUYECNBO UACTRUY COUNHUA HA NOBEPXHOCMU 006eKmd
nonadanus ny.u.

Katouegwvie caosa: oziecmpenvroe nogpexoenue, nyis, PUKouwem, yzol 6Cmpedu nyau ¢ npezpadotl.

A. O. Gusentsov

THE METHOD OF DETERMINING THE VALUE OF THE INTERVAL ANGLE BETWEEN
THE BULLET WITH THE TARGET BY USING A PREDICTION MODEL BASED ON THE
CHARACTERISTICS OF ITS VALUES INPUT GUNSHOT INJURIES, RESULTING FROM
A RICOCHET WHEN FIRED FROM A 9-MM MAKAROV PISTOL

Based on the results of a comprehensive study conducted laboratory experiments we built a regression
model based interval value angle between a bullet and a barrier on three parameters: the presence of a defect
in the tissue in the input of gunshot injuries, length of the deposition of lead on their edges and the amount

of lead particles on the surface of an object falling bullets.
Key words: fire damage, bullet ricochet bullet angle of impact with the target.

I_l PU U3Y4EHUN KPUMWHANUCTUHECKOW NUTepaTypbl
BbISIB/IEHO HEOOMNbLIOE KOMYECTBO MCCAEA0BaHUNM,
pe3ynbTaTbl KOTOPbIX NO3BONAIOT yCTaHaBAMBaTb Hann4yme
M 06CTOATENBCTBA BbICTPENA M MOCNeayoLLero pukoweTa
Ha OCHOBE M3y4YeHWUS] UBMEHEHMWI OTHECTPENbHOrO CHa-
psga v nperpagbl [3; 5; 13; 15 ]. B 170 Ke BpeMs, HeNb34
UCKJTIOUYUTb BOBMOXXHOCTb BO3HUKHOBEHWUS CUTYaLUK, Mpr
KOTOpPOM nperpaga, oT KOTOPOW NPeanoNoXKUTENbHO NPo-
M30LWesN PUKOLLET, HE YCTaHOBJIEHA (CKPbLIBLUMICS C MecTa
NPOUCLLECTBMS aBTOMOOWIbL), a NyNst — He 06Hapy»KeHa (B
CB13M1 C nNonagaHMeM B BOAOEM B pe3ynbTaTte CKBO3HOro
paHeHus). B gaHHOM cny4ae OCHOBHbIM OGBLEKTOM 3KC-
NnepTHOro nUccnefoBaHus 6yaeT ABNATbLCS XUBOE NULO
IGO0 TPYN C OFHECTPENbHbIM MOBPEXKAEHUEM.
M3y4yeHnto ocob6eHHOCTEN BXOAHOM NYNeBOW OrHe-
CTPENbHOW paHbl, BO3HUKLIEN B pe3ynbTaTte pMKOLLEeTa,
3aHUMaNnCb OTEYECTBEHHbIE cyaebHble Meanku [2; 4; 7,
c. 230], cneunanuctbl B 061acTM cyqebHoOn MeauLMHbI
n3 psiga 3apyberkHblx cTpaH [9; 10; 11; 12; 15, ¢. 17], a
TaKKe coTpyaHuKkM Akagemunm denepanbHOro 610po pac-
cnepoBaHun CLLUA[8]. OgHaKo He06X0AUMO OTMETHUTD, YTO
CUCTEMHOr0 aHann3a U3MEHEHUIM XapaKTEPUCTUK AaHHbIX
NOBPEXAEHNN B 3aBUCMMOCTHM OT 3HAYEHWN yrfia BCTPeYn
nynn ¢ Nperpagon 4o HacToSWeEro BpEMEHU He NMPOBO-
AWNOCb; B CYAeOHO-MEeAULMHCKON HayKe U MpaKTuKe
OTCYTCTBYET Hay4HO 06OCHOBAHHbIM KOMMIEKC AnarHo-
CTMYECKUX NMPU3HAKOB OrHECTPENbHbIX MOBPEXAEHUN,
06pa30BaBLINXCS B pe3y/braTe puKoweTa, KoTopble Obl
SIBUJINCb OCHOBaHWEM AN1s pa3paboTKM cnocoba 06bEK-

TMBHOIO YCTaHOBJ/IEHUSI MHTEPBANbLHOIO 3HA4YeHUs yrna
BCTPEYU Nynu ¢ nperpagon.

Lenb nccnegoBaHnsa — paspaboTKa cnocoba onpe-
[JeneHns UHTepPBasbHOro 3Ha4YeHUs yrna BCTPEYU Nyau
C Nperpagon nytem UCNonb30BaHUSA MPOrHOCTUHECKOM
MOAENN 3aBMCMMOCTH €ro 3HaAYEHUIN OT XapaKTePUCTHK
BXOAHbIX OFTHECTPESIbHbIX MOBPEXAEHNI, 06pa30BaBLIMX-
Csl B pe3ynbrate puKoweTa nyav npu Beictpene n3 9-mMmm
nucroneta MakapoBa.

Martepuan n meToabl

Ana goctveHna NocTaB/iEHHOM LEeNN NCNoNb30-
BaNncCb pe3ynbratbl NabopaTopHOro aKcnepumeHTa,
npoBeaeHHoro astopom B 2007-2012 rr. Ha 6a3e locy-
[apCTBEHHOr0 3KCNEePTHO-KPUMUHANTUCTUYECKOIO LIEHTPa
MBL Pecnybnuku benapycsb. [1; 6]. O6pa3oBaBlumecs
3KCNepuMeHTabHble BXOAHbIE My/iEBble OrHEeCTpenb-
Hble NOBpPEXAEHNS OblIM NOABEPTHYTbI KOMMIEKCHOMY
cynebHo-MeauMLUMHCKOMY MccneaoBaHuio. Pesynbtathl
KOMMJIEKCHOrO UccnegoBaHua ob6paboTaHbl ¢ NpuUMe-
HEHMEM MaTeMaTUKO-CTaTUCTUYECKMX METOLOB; NyTEM
noLliaroBoro otéopa ycTaHOB/IEHbI HAaMbonee 3Hauynmble
He3aBUCUMbIE NapamMeTpbl PErPECCUOHHON MOAENH:
Hannuune gedeKrta TKaHWM B OCHOBHOM MOBPEXAEHUMU
(OM), anMHa y4yacTKa OT/IOKEHMS CBUHLUA no Kpaam Ofl
M KOIMYECTBO YacTuL, CBUHL,A Ha NOBEPXHOCTU O6bEKTA
nonagaHus nyau (am3).

Pesynbratbl M 06CyKaeHUEe

C ncnonb3oBaHWeM meToda IOTMCTUYECKON pe-
rpeccuu NocTpoeHa perpeccMoHHas Mogesnb, KoTopas
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Ta6auya 1. KoapduumneHTbl perpeccuu

[ ocvie mexHos02uU 8 Meauuuue

KoadppmumeHnTbl perpeccun

MocTosHHas ypaBHeHna | Hannune pedpexTa TkaHn | [InnHa yuactka 0TnoXeHMA CBMH- | KoninuecTso uactuml, cBMHLA
perpeccun B obnactm Ol (x1) ua (cm) no kpasm OI1 (x,) B, (aMm?) Ha obbekTe nonaga-
B, B, Hus nyan (x3) B,
-0,925870 -2,45346 1,5877 0,346095

YpaBHeHune perpeccun

Y=Bo+B1*x1+B2*x2+B3*x3

Kputepuin Xu-ksagpat

YpoBeHb 3HAUNMOCTN P

78,16364

p=0,000

NO3BONSET C TOYHOCTLIO 87 % NPOrHO3MPOBaThb MHTEPBA
yrna BCTPEYU Nyau ¢ Nnperpagomn, a MMEHHO, OAWH U3 ABYX
ypoBHewn: 10-20° unun 30-50°. BhilleyKka3aHHble Napame-
TPpbl BXOAHbIX OFHECTPESbHbIX NOBPEXKAEHUIN (Hannune
nedeKTa TKaHM B OCHOBHOM noBpexaeHunn (OI), annHa
y4acCTKa OT/IOXKeHUS cBUHLA No Kpasm Ol 1 Konnyecteo
4acTu1L, CBMHLA Ha NOBEPXHOCTM 0GbEKTA NoNaaaHus nynu
(aM?) MCNONb3YIOTCA B KaYeCcTBE HE3aBUCHMMbIX Napame-
TpOB pa3paboTaHHOM aBTOPaMM PEFPECCUOHHOM MOAENN,
no3BonsolWen NPON3BOANTbL pacyeT UHTEPBASbHOIo
3HaYeHUs yrna BCTPEYM Mynu ¢ Nperpagon; AaHHbIR na-
pamMeTp 3ajaH ABYMSA UHTEPBaiaMu1 3HA4YEHWUN, ABNSETCH
3aBMCUMbIM UK NPOrHO3MPYEMbIM NapaMeTpPoM MoLeNu
(tabn. 1).

3HavyeHne Kputepusa Xu-kBagpat (Xu-KBagpaT=
78,16364, p=0,000) ABnseTcs CTaTUCTUYECKM 3HAYNUMbIM
C BEPOATHOCTbIO 6osiee 99%, YTO rOBOPUT O 3HAYMMOM
BJIUSIHWU BbILLEONMUCAHHON KOMOGMHALMM MapaMeTPoOB Ha
WHTEpPBanbHOE 3HAYEeHKWE yrna BCTPEYM Nyaun ¢ Nperpagon
C YKa3aHHOW BEPOSITHOCTbIO.

AHanus 3Ha4eHui koadbodunumnertos B,, B, n B; no3so-
NAeT yCTaHOBUTb, YTO C YBEIMYEHUEM 3HAYEHUIN OJIUHbI
y4acTKa OTNOXKEHUS cBMHLA No Kpasm Ol 1 Konuyectsa
4yacTul, CBUHLIA Ha NMOBEPXHOCTM O06bEKTa nonagaHus
MyNn (AM3) yron BCTpeUu nynv ¢ nperpagon («<Yron sBcrpe-
4u») YBENMYMBAETCS; TAKKe YCTAaHOBJ/IEHO, YTO Haln4yme
AedeKTa TKaHW COOTBETCTBYET MHTEPBAsY C MEHbLUMMHU
3HaYeHUMHU yrna.

PacyeT MHTepBanbHOro 3Ha4eHUs yrna BCTpeyum nynm
C nperpagoun Npon3BoaUTCS creaylowmnm o6pas3om:

1) nepBOHayvaNbHO paccYMTbiBaeTcs 3HavyeHme Y no
M3BECTHbLIM BXOAHbIM 3HAYEHUAM ANS X4, X5, X3.

2) paccunTbiBaeTCSA BEPOSTHOCTb NONaAaHUs B UHTEP-
Baf 3Ha4vyeHun yrna BcTpeyn: PnporHos =exp(Y)/(1+exp
()

3) Mpu PnporHos >0,5 3Ha4yeHue yrna cooTBETCTBYET
nHtepsany 30-50°, npu PnporHos <0,5 — nHTepBany
10-20°.

BbiBOAbI

1. MpoBeAEHO MaTeEMaTUKO-CTAaTUCTUYECKOE UCChe-
JloBaHWe pe3yNbTaToB 1abopaTOPHOro aKCNepPUMEHTa, K
pesynbTaTe Yero ycTaHOBNEHbI Hanbonee 3Ha4YMMble He3a-
BUCUMblE MNapameTpbl PErPECCUOHHOM MOAENN: Hann4ne
JnedeKTa TKaHM BO BXOAHbIX Ny/IEBbIX OTHECTPENbHbIX M0-
BpeaeHusIx, 06pa3oBaBLUMXCH B pe3y/brate pMKoLweTa
npu BbICTpene M3 9-mm nucrtoneta MakapoBa, AnnHa
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yyacTKa OT/IOKEHWS CBUHLIA MO KPasM AaHHbIX MOBPEXK-
JEHUN U KONMYECTBO YacTuL, CBMHLUA Ha NMOBEPXHOCTH
o6beKTa nonagaHns nynu.

2. C ncnonb3oBaHMeM MeToaa JIOTMCTUYECKON pe-
rpPeccuun NoCTpoeHa PerpeccroHHas Moaenb, Kotopas
NMO3BOJIIET C TOYHOCTbIO 87% NPOrHo3mMpoBaTh UHTEPBaN
yrna BCTPeYu Nynu ¢ nperpaaon, a UMEHHO, OAMH U3 ABYX
ypoBHe#: 10-20° unu 30-50°,
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