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CPABHUTEJIBHAA XAPARTEPUCTUKA BXO/HbIX
OTHECTPEJIbHBIX IIOBPEK/IEHUI BUOJOTHYECKUX
1 HEBUOJIOTUYECKNX 3KCIIEPUMEHTAJIbHBIX MUIIIEHE
ITPH BBICTPEJIE U3 9-MM IINCTOJIETA MAKAPOBA
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YO <«Axademus Munucmepcmea enympennux den Pecnybauxu

A. O. Gusentsov
COMPARATIVE CHARACTERISTICS OF THE INPUT OF GUNSH
OF BIOLOGICAL AND NON-BIOLOGICAL EXPERIMENTAL TA

AND SUBSEQUENT RICOCHET BULLET

I—Iop, PUKOLLETOM NMOHUMAETCs yaap cHapsia o nperpa-
[ly, CONPOBOXAAOWMNCH ero OTpaXKeHnem oT nLEeBOn
CTOPOHbI Nperpagbl ¢ USMEHEHNEM NEPBOHAYAIbHON TPAEKTO-
puK 1 cKopocTu noneta [1, c. 7]. Mpu n3y4yeHnm oTe4ecTBEHHON
M 3apybexHoW nuTepaTypbl BbISBAEHO KpalHe mMano pabor
no UCCNef0BaHMUI0 U CUCTEMHOMY aHaIn3y MOPPONOrMYEeCKMX
NPU3HaAKOB M 3aKOHOMEPHOCTEN 06pa30BaHMsA OrHecTpesb-
HblX NOBPEXAEHUN Tena U OAeXAbl B pesynbrate puKoweTa
[5]. Bonbwas YacTb U3YHEHHbIX HAMU NUTEPATYPHbIX UCTOYHU-
KOB COAEPKMT OMUCaHWE OTAENbHbIX Cly4aeB M3 MPaKTUKM.
JeduumnT akcnepumeHTanbHbIX UCCNeAoBaHW JaHHOMo BuAaa
OFHECTPENbHbIX NOBPEXAEHUN MOXHO 0OBACHUTL KaK 06bek-
TUBHbIMW TPYAHOCTAMU MNOAOGHOrO MOAENMPOBAHUSA PUKOLLE-
Ta, TaK W BbICOKOWM CTEMEHbBIO ONACHOCTHU NPOBEAEHUS IKCNe-
puMeHTa ana uccneposatens. lNpu n3y4yeHnMn oTe4ecTBEHHOM
N 3apybeXKHOM KPMMUHANUCTUYECKOW nuTepaTypbl BbigBae-
HO HE6O0MNbLIOE KONMYECTBO UCCELOBAHUN YCIIOBUIN U MEX
HM3MOB 06pa30BaHUA PUKOLLETA, UBMEHEHUI OFHECTPESbHO
CHapsiga W nperpagbl, pe3ynbTatbl KOTOPbIX MO3BONSIOT
HaBAMBaTb HaluMune U 06CTOATENbCTBA BbICTpEna
OylOLEero puMKoweTa Ha OCHOBE M3YYEeHWUST M3MEH
CTpeNbHOro cHapsaa v nperpagbl [1, 3, 5].
Takum 06pas3om, K HacTosiweMy BpEeMEH

060CHOBaHHbIX AuddepeHLmnanbHO-ANarHoc

pPUEB BXOAHbIX NY/€BbIX OFTHECTPENbHbIX ex , 06pa-
30BaBLUMXCH B pe3y/bTaTe pUKoLleTa B 8aBK CTU OT ycno-
BWM 1 06CTOATENLCTB BbICTPENa, YTo Npu NpoBeaeHUN cyaebHo-
MEeAMLMHCKOMN 3KCNEepTM3bl HEe NO3BQ peLl A BarKHbIX
BOMPOCOB (Hannyne puKolweTa BlKaXKAOMAKOHKPETHOM Cly-
Yyae, onpeaeneHune yrna BCTpeyu n pagon v ap.).

NYUTENbHbIX NPU-
pexaeHun éuonorunye-

rpagam v nocneayto
[Ons goCTUKeHus

Ha 6a3e [ocyaapCTBEHHOMO 3KCNEPTHO-

‘ 0 ueHTpa MB[ Pecny6nukun Benapyce:
npousseneHo 3 BLICTPENOB U3 9-MM nucToneta Makapo-
Ba. BbicTpenbl npon3BOAMAUCE C ABYX 3HAYEHUI Jonperpaj-
HOrO PacCTOSHUSA — MeXAY AY/IbHbIM CPEe30M CTBOJIa OPYHUS
1 noBepxHocTbio nperpagbl (50 cm 1 100 cm), Tpex 3Ha4YeHum
3anperpagHoro paccTosaHUA — Mexay Nperpagomn 1 akcnepu-
MeHTanbHOM muweHbio — 30 cm, 40 cm 50 ¢cMm, ¢ 5 3HaYeHUn
yrna BCTpeyun nynm ¢ nperpagon (10°, 20°, 30°, 40°, 50°) [2].
B KayecTBe pMKOLWIETUPYIOLLMX Nperpag Hamu MCchnosib30Ba-
NMCb MaTepuasbl, HaMbonee YyacTo BCTpeyatlmecs B 06beK-

Tax OKpy»KatoLero
HbIX CpeacTBax M I
Mapku 100, ne
Mapkn M350 Knacce

D600 knacca B2,5, 6eToH
b MapKkun CT145, 4Tto cooTBET-
CTBYET peKoMeHJaLus €HHbIM B cneLuanbHON nuTe-
patype [4, c. 506]. O6beKkTaMun nonagaHus Nyaum nocne puKo-
weta E—ﬁa EeHTaNlbHbIMU MULLEHAMM) ABNSANUCE 6A3€BbIE
MuLe KO ILlEeYHbIE NOCKYTbl, U3bATbIE C aMMNyTUPO-

bHble NMOBPEXAEeHNs Oblan YCIIOBHO pa3je-
bl: MPW HaJIM4UK OLHOrO MOBPEXAEHNUS NGO
, PaBHbIX UV NPUBIU3UTENBHO PaBHbIX MO pas3me-
1 Ha3BaHbl «OCHOBHbIMK NoBpexaeHuamu» (Of1);

6onblue Apyrux no pasmepam, OHO 6bl1O0 Ha3BaHO
bIM NOBPEXAEHUEM», @ OCTasIbHble, FOPa340 MeHbLLVE
epaM — «[loNONHUTENbHBIMKU NoBpeXAeHuAMM» ().
Pe3ynbraThbl MCCNefoBaHNa OrHECTPEbHbIX MOBPEKAEHWUM Oblnn
OABEPrHYTbl CTaTUCTUYECKOMY aHaNn3y ¢ MCNONb30BaHUEM
nporpamMmHoro naketa Statistica 10.0.

PaccmoTpeHa 3aBMCUMOCTb XapaKTEPUCTUK KONMYECTBEH-
HbIx NapameTpoB Ol BXOAHbIX MyNEBbIX OTHECTPESbHbIX MOBPEXK-
[EeHWA OT ABYX BMAOB OOBHEKTOB nonagaHusa nyau: «<MuleHb»
n J1ockym. pynnupyowmm GakTopoM 3HaAYEHWUM KONMYECTBEH-
HbIX NapaMeTpPOB BbICTyNaeT KayeCcTBEHHbIM NapameTp (dak-
TOp) — BMA oObeKTa nonafaHus nynu. Bce 3HavyeHus uccne-
OYyEeMbIX XapaKTePUCTUK Bbln pa3buTbl Ha ABE rpynnbl (YpoB-
HM daKTopa) — OOBLEKT nonajaHus Mynau, U OCYyLLECTBJIEHA
npoBepKa CTaTUCTUYECKOW 3HAYMMOCTU Pa3IMyYUn CPpeaHUX
3Ha4YeHMn B 3TUX rpynnax. B cnydae, ecnu pacnpegeneHue
3Ha4YeHWUM nccnefyemMblX KONMYeCTBEHHbIX MapaMeTpoB Noa-
YUHAETCS HOPManbHOMY 3aKOHY pacnpeeneHus, UCnoib30-
Bancs t-tect unm Kputepuin CTblogeHTa; B NPOTUBHOM Cy-
Yyae Ucnonb3oBancsa HenapameTpuyieckun Tect u U-kputepun
MaHHa-YutHu. C nomouwbto Tecta Konmoroposa-CmupHOBa
npoBefeHa NpoBepKa Ha COOTBETCTBME HOpMasibHOMY pac-
npeaeneHnio 3Ha4eHnn aHanM3npyeMbiX XapaKTEPUCTUK UK
HabnoaeHun (Tabn. 1).

CornacHo npuBeaeHHbIM pe3dynbTataM MOXHO 3aKo4KUThb,
4YTO K HOpMasbHOMY NPUOAUKAIOTCA pacnpeneneHns 3Hadve-
HWI YeTblpex NapamMeTpoB (4/MHa y4acTka 06TupaHus Ofl, wu-
pUHa y4acTKa o06Tupanunsa O, AnvMHa y4acTKa OTIOXEHUS meaum
B o6nactu Oll, anvHa y4yacTKa OT/IOXKEHUS CBMHUA B obnac-
Tv OM) (Tabn. 2—5) n 4N NPOBEPKMU Pas3nnyimsa UX CPeaHUX 3Ha-
YeHWI B rpynnax, 06pa3oBaHHbIX YPOBHSAMK daKTopa — BUJ
06beKTa nonajgaHusa NynuM — UCMoNb3yeTcs CTaHAapTHbIN t-TecT
(Tabn. 6). ns ocTanbHbiX NTapamMeTpPoB UCMONb3yeTCcs Henapa-
METPUYECKUM TECT.
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] OO6MeH omnbITOM

Ta6smua 1. PesynbTaTbl NPOBEPKU rMNOTE3bl COOTBETCTBUSA pacnpeesieHUit BbIGOPOYHbIX 3HAYECHUN
KOJINYEeCTBEHHbIX NapaMeTPOB OCHOBHbIX OFHEeCTPebHbIX NoBpeKaeHuit (ON) HopManbHOMY pacnpeaeneHuIo

KonuuecTBeHHbI napameTtp

3HauyeHue Kputepus
Konmoropoa-CmupHoBa (d)

YpoBeHb CTaTUCTUHECKO
3HAYUMOCTH (p*)

OnuvHa 0N 0,19242 <0,01
Wupuna ON 0,14595 <0,01
MuHUManbHas WupuHa nosicka o6Tnpanus Ol 0,53718 <0,01
MakcuMManbHas WupKuHa nosicka o6tTupaxms Orl 0,30586 <0,01
[OnvHa yyacTka o6Tupanms Ol 0,07372
LLinpunHa yyacTtka o6TMpaxma O 0,12720

MuWHUManbHas WuprnHa Nosicka ocaHeHUs on

0,51656

MaKcuManbHas WupuHa nosicka ocagHexus ON

0,2302

MwuHMManbHas WUpuHa oTnoxeHus meam Bokpyr Ol B Buae nosicka o6TupaHus <0,01
MaKcumManbHas WrpKUHa oTNoXKEHNUs Meaun BoKpyr O B BUze nosicka 06TUPaHUs <0,01
[nvHa y4acTKa oTnoxeHus meam B o6nactu Ol >0,20
LLinpuHa y4acTKka oT10XKeHnUs Mean B o6nactu ON <0,05
MUHUManbHas WUPUHa OTNOXEHUS CBUHLLA BOKPYr O B BUAE Nosicka 06TUPaHus <0,01
MaKcuManbHas WupruHa oTI0XKeHUS cBUHUA BOKpyr O B BMAE nosicka 06TUpaHus <0,01
[nvnHa yyacTKa OTNoXeHuUs CBUHLa B o6nactu Ol <0,10
LLInpnHa y4acTKa oT0XKeHusa cBMHUa B o6nactu O <0,01
KonnyecTBO YacTuu, Meau am? 0,18347 <0,01
KonnyecTBO YacTul, CBUHLA AM? 0,26554 <0,01
* B cnyvae p<0,05 pacnpegeneHuns uccnegyemMbix napameTpoB 3Ha4YMMO 0T/ ManbHOro pacnpeaeneHus.
Tabnnya 2. OnucaTtenbHaa cTaTUCTUKA Ana A TKa o6TupaHus ON
c yyeTom ypoBHe# paKTopa — 06bE ‘\ afaHva nynum
O6weKT nonapakms Konnyectso Cpeanee CKO ¢ A0BepuTenbhLIM nhTepsan MuHUMYM Makcumym
nynm 3Ha4yeHune BepxHasa rpaHuua
«JTocKkyT» 10 1,11 0,493 1,617 0,300 1,800
«MuwweHb» 87 0,949 0,473 1,083 0,100 2,400
Bcero 97 0,966 0,475 1,0928 0,100 2,400
Tabsmya 3. OnucartenbHan cTa PMHbI y4yacTKa o6TupaHusa Ol
C y4eTOM ypOBHEe#M 06bEeKT nonagaHua nyau
O6BLEKT NonagaHus KoanyecTso CpepHee OwnbKa 99% N0BEPUTENbHbIA MHTEPBA Mumym Makcumym
nynu 3HavyeHne €aHero HWHSAS rpaHuua BepxHaga rpanuua
«JToCcKyT» 10 0,81 12 0,53 1,09 0,10 1,30
«MuLweHb» 87 0,60 0,04 0,53 0,68 0,10 1,70
Bcero 97 0,63 0,04 0,55 0,70 0,10 1,70
afg cTaTUCTUKa AN

B 06/1aCTU OCHOBHBbIX O

A1 A/IUHbI YyH4aCTKa OT/1I0XKeHUAa meau

nonagaHvsa nynau

O6beKT nonagaHusa

Tabnnya 4. Onunc H
HecTpenbHbIX NoBpexaeHun (Ol) c yueTtom ypoBHEH paKTOpa 0GBLEKT
ee CKO OwnbKa

99% poBepuTENbHLIN MHTEPBanN

KonnyecTtBo ¥ MuHUMYM MaKcumym
nynu 3Hauel cpeaHero HUKHAA rpaHnua BepxHsqa rpanvua
«JIOCKyT» 28 0,73 0,14 0,42 0,98 0,10 2,10
«MuwweHb» 0,47 0,04 1,20 1,36 0,10 2,50
Bcero 1 18 0,56 0,04 1,10 1,27 0,10 2,50

CTPeJibHbl

AJIMHBI yYacTKa OT/I0}KeHUs CBUHLIa
X nospexaeHuu (Ol) c yueTom ypoBHe#n paKTOopa 06bEKT

nonagaHusa nynu

CpepHee OwubKa 99% AoBEpPUTENBLHBIN MHTEPBAnN
CKO MuHUMYM Makcumym
3Ha4eHune cpeaHero HWxHA9 rpaHuua BepxHaqa rpaHuua
1,71 0,87 0,19 1,31 2,10 0,40 3,50
«MuweHb» 1,09 0,72 0,05 0,99 1,20 0,10 3,20
Bcero 205 1,15 0,76 0,05 1,05 1,26 0,10 3,50

B cooTBETCTBMM C NPMBEAEHHBIMU AaHHbIMM, YCTaHOBNE-
Hbl 3HAYUMblE OTAIMYMSA CPELHMX 3HAYEHMI NapamMeTpoB: ANU-
Ha y4YacTKa OTNOXeHWS mMean B 06/1acTU OCHOBHbIX OrHe-
CTPENbHbIX MOBPEKAEHWIN U ANNHA yHaCTKa OT/IOKEHUS CBUHLA
B 06/1aCTU OCHOBHbIX OFHECTPESbHbIX MOBPEXAEHNI B rpynnax
Mo YpOBHAM paKkTopa — 06beKThbl nonagaHusa nynu. N3yyeHo
Hannune BAMSHUS BUAa 06bEeKTa NonajaHus nynu Ha KonmnyecT-

BEHHbIE BbIXOAHbIE MapaMeTpbl OTHECTPESNbHbIX MOBPEKAEHUN,
B pe3y/bTaTte Yero ycTaHOB/IEHO, YTO KOIMYECTBO YacTUL, Meau
6onblwe Ansa «JIocKyTa», a KOIM4YECTBO YacTuL, CBMHLa 60/blIe
ana «<MuiieHun». PaccmMoTpeHa 3aBUCUMOCTb XapaKTEPUCTUK KO-
NIM4ECTBEHHbIX MapaMeTPOB OCHOBHbIX MOBPEKAEHUIN OT KarK-
[Oro Buaa nperpajgbl: BCe 3Ha4YeHUa UccnefyemMblx xapaKkTte-
PUCTUK pa3buTbl Ha YeTblpe rpynnbl (YypoBHWU dakTopa), nocne
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Tabnuiua 6. PesynbTaTbl NPOBEPKU BAUAHUA BUa 06bEKTOB
nonapaHus Nyiu Ha KoIMYecTBEHHble NapaMmeTpbl
OCHOBHBbIX OFTHEeCTpe/ibHbIX NoBpexaeHun (OMN)

3HayeHune YpoBeHb
KonnyecTBeHHbIN NnapameTp Kputepus cTaTUCTUYECKOM
CTblofieHTa (t) 3HAYUMOCTH (p*)
[OnvHa y4acTka o6Tupanusa O 1,012 0,314
LnpurHa yyactka o6Tnpanus On 1,669 0,098
[nvHa y4acTKa OTNOXEHUS Meaun -5,36958 0,000
B 06nactu ON
[nvHa y4acTKa OTNOXEHUS CBUHLLA 3,630 0,00036
B 06nactu ON

* Cpeﬂ,HMe 3Ha4YeHUqA KOJIMYECTBEHHbIX MNapamMeTpoB, ANd KOTOo-
pbix p<0,05 3Ha4MMo oTnyaloTCsa no GaxKTopy — BUA o6beKTa nona-
AaHUAa nynun. Paznnuuna B rpynnax ctTatTuCTM4eCKM 3Ha4mMbl C BEPOAT-
HOCTbto 60nbLIe 95%.
4yero U3yyeHa cTaTUCTUHECKas 3HaYMMOCTb BIMSHWUS BUAa npe-
rpafbl Ha KOMMYECTBEHHbIE XapPaKTEPUCTUKU MOBPEKAEHUM
(oaHOGMaKTOPHbIM ANCNEPCUOHHBIM aHanu3); 3aTeM Uccnemno-
BaHO BAUSHWE ABYX GaAKTOPOB Ha KOJIMYECTBEHHbIE Napame-
TPOB BXOAHbIX MYNEBbIX OFHECTPE/IbHbIX NMOBPEXKAEHWUW, ANA
KOTOpbIX 6blNa BbiiBeHa CTaTUCTUYECKast 3HaYNMMOCTb BNS-
HUSA XOTSA 6bl OAHOMO0 U3 HWX B Npeablaylnx Buaax aHanusa.
CpegHue 3HayeHUs WCKOMbIX MNapaMeTpoB, A1 KOTOPbIX
p<0,05, 3HaYMMO oTIM4alTCa No dpaKTopy BUA o6beKTa no-
nagaHusa nynu. CornacHo BTOpOMy Noaxoay K aHanunay AaHHble
rpynnupytotcs no ABym daktopam — 06beKT nonagaHus nynm
n BUA nperpagbl. Pe3ynstatoM aHanuMsa ABASETCA YPOBEHb
3HAYUMOCTH OTIMHUIM KONIMHECTBEHHbIX NapamMeTpoB B rpyn-
nax, 06pa3oBaHHbIX YPOBHAMMU OLHOTO 13 GaKTOPOB C y4eTOM
YPOBHeN fpyroro daxktopa, a TaKkxe UccliefyeTcq B3anmMHoe
BAMSHUE PAKTOPOB (MHOFOPAKTOPHbIN AUCMEPCUOHHBLIN aHa-
nn3). PaccmoTpeHa 3aBUCUMOCTb XapaKTEPUCTUK KOMYEE
BEHHbIX NnapameTtpoB [l BXOAHbLIX Ny/EeBbIX OrHecTpesbH
nospexaeHunn «MuweHu» n JTocKyTa» OT Bua o6beKTa Nom

BEpPKa CTAaTUCTUYECKON 3HAYMMOCTHU pas3ivyunmn
YeHUI B aTUX rpynnax. B cnydvae, ecnv pacnpege
HWIM UCCneayemblX KOIMYECTBEHHbIX NapameT,

BEPKa Ha COOTBETCTBME HOPMaslb
YEHWI aHaNM3UPYEMbIX XapPaKTEPHC

bl nonagaHna nynn —
CUMOCTb XapaKTepuc-

NEHWI, AN KOTOPbIX Gbina Bbl-
OCTb BAUAHUSA XOTS Obl OJJHO-

T. K. KonnyectBo chysaeB= 0), pe3ynbTaTbl KOTOPOro yKasbl-
BAlOT Ha TO, YTO He BCE KONIMYECTBEHHbIe NapamMeTpbl, 3Ha4u-
MO OTIMYaBLUMecs No GaKTopy BUA Nperpabl, 3Ha4Mmo OT/n-
yaloTcs no aToMy haKTopy ¢ y4eToM BTOporo ¢dakrtopa — BUA
o6beKTa nonagaHusa nynu. NpoaHanMsMpoBaHo BAWUSIHUE BU-

O6Men onbiToM [l

[a o6beKTa nonagaHusa Ny Ha Ka4eCTBEHHbIE XapaKTepuc-
TUKKW NOBPEXKAEHUN (@Hanu3 TabnuL, CONPSXKEHHOCTHU C pac-
4yeToMm KpuTepus NMupcoHa nnn Xu-KBagpaT KpuTepus), BCTpe-
4aeMOoCTb pa3/iMyHbiXx GOpPM OCHOBHOro nospexaeHus (OI),
HanM4ne 1 xapaKkTep OTNOXEHMS YacTuL, Meau U CBMHLa BO-
Kpyr Orl.

B pesynbraTe NpoBefeHHbIX MccnenoB
HO, 4TO MopdonorMyecKkas KapTuHa

WM ycTaHoBNe-

CKMX MULIEHEeW, 06pa30BaBLUNXC
UMEET CTaTUCTUHECKMN 3HAYUMbIE OT.
(95% BEPOATHOCTDL) CneaytoLLm

3Ha4YeHUN
Mepbl OCHOB-
no ero Kpasim meau
W CBUHL@ Ha MOBEpPX-

aHWs, QIMHA U LUMPUHA
BOKPYr OCHOBHOIO MoBpex/e-
HWSl, KOMIMYECTBO 4ac M CBMHLA Ha MOBEPXHOCTH
o6beKTa rnonaaaHusa ny. nax no ypoBHAM dakTopa Buj
nperpajbk BoigsBneHo BAUSHUE BUaa Nperpajbl Ha AJWHY, LWK-
PVHY AOMOAH
paHus, ONnHy

UTEMbHbIX NOBPEXAEHUN. YCTAHOBNEHO CTa-
0€e BUAHUS 0O6beKTa nonagaHus nyau Ha
aMeTpbl OCHOBHOIO NoBpexaeHus (popma,
Ta TKaHW, Ha/lMiMe U XapaKTep OTIOXKeHue

paHus, y4acTKa OTNIOKEHUS Men).
06pa3oM, B pesynbTaTte KOMMIEKCHOro uccneno-

lleHer Npu BbicTpene U3 9-Mmm nuctoneta MakapoBa no pas-
JIMYHBIM Mperpagam 1 nocneayowem puKoweTe nNyau, UMeeT
CTaTUCTUYECKU 3HaAYUMbIE OTIMYUA CPEAHWUX 3HaYeHuin chne-
oylownx napameTpos: ¢opma, pasmepbl, Hanndne gedekra
TKaHW, Hann4ne u xapaxkTep OT/IOKEHUS Meau WU CBMHLA Mo
KpasiM BXOAHbIX OTBEPCTUN.
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