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material earlier. It allows to repeat a form of the object presented for
examination at the time of a criminal shot. Experimental part. The
study consisted of experimental firing, evaluation of the morphology
of gunshot injuries and comparison of the topography of the distribu-
tion of gunshot residue in the area of gunshot injuries. Discussion
of results. The analysis of traces of a close shot on flat and curved
targets has allowed to establish distinctions of signs of influence of a
gas-powder stream, thermal and mechanical effect of powder grains,
adjournment of a soot. Conclusions. Found that when firing AKS-74U
on flat targets and targets that are installed on the removable element,
bent to the desired shape, there are differences in the morphological
characteristics of gunshot injuries and topography sediment traces close
shot. Thus, the use of the proposed device, comprising a removable
element for attachment of the target, the shape of which follows the
shape of the outer surface of the investigated object allows to obtain
more accurate information about the gunshot residue in studies of
objects with a complex shape of the outer surface.

Key words: forensic ballistics examination, device for experimental
shooting, targets of complex shape, establishment of a distance shot,
morphology of gunshot injuries, topography fat product shots.
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BeepeHune. Pa3paboTka anropuTMOB aBTOMATUYECKOrO CPABHEHMS!
UMdPOoBbIX M306paxeHmit cnenos 6OIKOB SBNSIETCS akTyasbHOI 3a-
[Jayei, HanpaBneHHON Ha MoBbllweHne 3PpdEKTUBHOCTU paccneno-
BaHWS MPECTYNNEHNIA, CBA3AHHBIX C MPUMEHEHUEM OTHECTPENBHOIO
opyxus. B naHHoin pabote paccmarpuBaioTcs cnefibl 60/KOB C Ipko
BbIPAXEHHbIMW MPU3HAKAMKU B BULE OKPYXHOCTEA W Jyr, KOTOpble
VIMEIOT eAVHBIA LIEHTD. [N9 OLEHKM CTENEHM CXOXECTM CNeJoB B pa-
00Te NpeanoXeH METOA, OCHOBAHHLIA HA OLEHKE B CPABHUBAEMbIX
cnepax EBknnposa paccTosHUS MeXay pafuycami Hanbonee CXoxXux
npustakoe. MpepaBaputenbHas 06paboTka. [lna MCKIIOYeHNs
HEraTMBHOTO BAMSIHWS LYMOB W PasinyHbix apTedakTos n3obpaxe-
HUS NoABeprannch npeasapuTenbHoil 06pabotke. NHpopmaTHBHbIE
NPU3HAKM BbIAENANCH MapKkepamy, NO3BONSIOLMMM TOYHO Onpefe-
NWTb PaJMyChl COOTBETCTBYIOWMX Npu3Hakos. MeToauka nomcka
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napHbIX cnepoB. [11s OLeHKW NOTEeHLMANbHO NapHbIX CNeoB Obin
pa3paboTaH KpUTEpHii Ha OCHOBE BBIMMCIIEHNS MOANGULIMPOBAHHOIO
EBknupoBa pacctoshus. CopmynnpoBaHbl Kputepun GopMMpoBa-
HWS| MPUOPUTETHOTO CnUcka. YMCneHHblli 3kcnepumMeHT. [1po-
BOAMJICA MOUCK NApHbIX cnefoB no 6ase AaHHbIX, cocTosLlen u3 60
00bekToB. B 90% cnyyaes cnep, MapHblii K TECTOBOMY, Oka3blBasics
B MEPBOIi YETBEPKE NPUOPUTETHOTO crvcka. BeiBogbl. MpepnoxeH-
Hblii aNrOPUTM NO3BONISET AOCTATOMHO BLICTPO W 3dEKTUBHO MPo-
BOAMTb COPTMPOBKY 0GLEKTOB TECTOBOTO MAacCMBa Mo CTeNeHu CXOf-
CTBA WX NPWU3HAKOB B BUAE [T M OKPYXHOCTEN C COOTBETCTBYHOLMMY
MpU3HaKaMm1 UCCIeayeMoro crea.

KnioueBble cnoBa: uaeHTMOUKALMS Opyxus, cnedbl OOIAKOB,
umdpoBble U3006paxeHusi, EBKIMI0BO paccTosiHNe, IECKPUMTOPSI.
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BeepeHue

Pa3zpaboTka aiaropuTMOB aBTOMaTH4E€CKOTO
CpaBHEHHUS U(PPOBBIX U300paKECHUH Cciie0B 0Ok -
KOB SIBJISIETCS aKTyaJIbHOM 3aj[aueii, HarpaBIeHHON
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Ha TOBBIIICHUE 3PPEKTUBHOCTH pacclieJOBaHUS
HpeCTyHHeHHﬁ, CBA3aHHBIX C NIPUMCHCHUCM OTI'-
HECTPEIBLHOTO OpyKusl. B manHoit pabote paccma-
TPHUBAIOTCSI CIIEABI OOMKOB C SIPKO BBIPAKEHHBIMU
MpHU3HAKaMU B BUJIE OKPYKHOCTEH U IyT, KOTOPHIE
UMEIOT OJIWH LEHTpP M XapaKTEPHBI IS TAKUX BH-
JIOB OpY>XHsl, Kak muctoieT Makaposa (puc. 1, a),
NXK-71 n ux ananoros. Takue 0COOEHHOCTH MUKPO-
penbeda Ha MOBEPXHOCTH OOWKA IMOSBUIUCH BCIIEII-
CTBHE €r0 MEXaHUYECKOH 00padOTKH PEeXYLINM
HHCTPYMEHTOM H II03TOMY MOTYT PacCMaTpUBaThCS
KaK CJIeJIbl MPOU3BOJCTBEHHBIX MeXaHU3MOB. OHU
OOBIYHO SIBISIOTCS AOMHUHHPYIONIUMHU, TTOITOMY
Iponecc CpaBHEHUSA CJICA0B NIPUXOAUTCA HAYUHATD
C aHaJIM3a JaHHBIX IpU3HAKOB. [Ipu 3TOM HEoOXOaH-
MBIM (HO HEJIOCTaTOYHBIM) YCIIOBHEM ITAPHOCTH Ta-
KHX CIIE/IOB (T.€. YCIOBHEM, UTO CJICIBI OCTABICHBI
OJTHUM OOMKOM) SIBJISICTCS] COBIAJICHIE KOMIIIICKCOB
MPU3HAKOB B BHJIE HAOOPOB OKPYKHOCTEH U IyT
(puc. 1, 6).

Puc. 1. Tunmuansle ciieibl 00WKOB ¢ JOMUHHPYIONMMU IIPHU-

3HAKaMH B BHJE OKPYKHOCTeH: a — cien Oolika mucronera

MaxkapoBa; 6 — COBMEIIIEHHE TPU3HAKOB JABYX CIEI0B, OCTaB-
JICHHBIX OJHUM OOliKoM mucToieTa MakapoBa

B pabote [1] nudpossie n1300pakeHUs CiIe0B
OOHKOB TpeAIaraeTcs CPaBHUBATH MMyTEM HAXOXK-
nenust pyHknuu B3auMHol koppersunn (OBK).
OpHaKo TOMUHUPYIOIINE TPAIHEeHTHI SPKOCTH YacTo
00yCIOBICHE HEPaBHOMEPHOCTHIO OCBEIICHHS,
CIIOKHBIM MpoduiieM ciiefa 0oiika, HATMYUEM Ha
HCCIIeTyeMOH TOBEPXHOCTH OKHCIIOB U Jip. [ToaTomy
METOJI CPAaBHEHHSI N300paKCHUN CIICIOB C TAKUMU
JOMHUHHPYIOIIMMH IPU3HAKAMHE ITyTEM TOCTPOCHUS
O®BK He sBnsercs 3 HEeKTHBHBIM.

B pabGote [2] anst cpaBHeHUs M300pakeHUH
CIIEZIOB C MHIUBUAYAIN3UPYIOIMMU MPHU3HAKAMHE B
BHJIC MATEH HEONPEACTICHHON (POPMBI MTPEIIOKEHO
MIPUMEHSTh KOHTYPHBIN aHanu3. JlaHHbIN METOA XO-
portro ceOst 3apeKOMEHA0BAI IS Pa3TNIHBIX TUIIOB
KOHTYPOB KpOMe MPHU3HAKOB, IO GpopMe OIU3KHUX K
OKPY>KHOCTH.

B nanHoii paboTe cTeneHb KpUMUHAINCTHYC-
CKOTO CXOJICTBA CPAaBHIBAEMBIX H300pasKCHHUH TIpe/I-
JlaraeTcsl OICHMBATh MO EBKINAOBY pacCTOSHHIO,
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PacCYUTaHHOMY JIJIsl KOMITJICKCOB HauOoJiee OM3KHX
CpaBHUBAEMBIX IPU3HAKOB — OKpYy>KHOCTell. UeMm
MEHbIIIe CyMMapHO€ paccTOsiHUe MeXAy Habopamu
CpaBHUBACMBIX IMPU3HAKOB, TEM BBILIC CTCIICHL UX
cxoacTBa. Ha puc. 2 cxemaTHYHO IpeACTaBICHO
COBMEIIICHNE M300paKEHUH JBYX CIIEIOB OOMKa C
UHIUBUAYAJIbHBIMU OCO6CHHOCT$IMI/I B BUJI€ KOHILICH-
TPUYECKUX OKPYXKHOCTEN. BUIHO, 4TO NpH3HAKK A |,
Az, A3 OJIHOTO CJIe/la COBMEIIAIOTCS C MPU3HAKAMHU
Bl, Bz» B 4 APYTOTO. CiieryeT OTMETUTD, YTO B JIaH-
HOM CUTyallMu Npu3HaK By (BblaeneH MyHKTHPOM)
OKa3aJICsl «JIUIIHUMY WIH SBHO HEMapHbBIM.

Puc. 2. CpaBHeHHE TPU3HAKOB B BUJE AyT
1 OKPYKHOCTEIl METOZIOM COBMEIICHHUS

Jis peanuzaiiuy JaHHOTO METO/a OBLIM peltie-
HBI CIIEAYIOIINE 3aauH:

— IJISL KaXI0TO M300paxeHus chopMupoBaHbl
KOMIUIEKCHI H/1€aTH3UPOBAHHBIX IPHU3HAKOB B BUJIC
OKPYKHOCTEH;

— OIIPEJEIIEH KpUTEPUM MOTEHIMAIBHON map-
HOCTH MPU3HAKOB CPABHUBAEMBIX CJIEAOB C yUETOM
UX BapUaTHUBHOCTH;

— PacCUUTaHBI PACCTOSIHUS MEKAY IPU3HAKAMHU
CPaBHUBAEMBIX N300paskeHHUIA;

— pa3paboTaH ajroput™M (GpopMupoBaHUS IpU-
OPHUTETHOTO CITUCKA IO CTETICHU CXOXKECTH HAaOOPOB
MPU3HAKOB.

PaccmoTpum Oomnee moapoOHO pelieHne Kax-
JIOU 3aJ1a4u.

MpenBaputenbHasa o6paboTka

Ha nepBoMm sTane npu ¢GopMHUPOBAHUU Te-
CTOBOI'O MacCHBa, YTOOBI UCKJIIOUUTH HETaTUBHOE
BJIMSHUE LIYMOB M Pa3IMYHOTO pojaa apredaxToB
Ha BblJEJIEHUE MHAUBUIYAIU3UPYIOIUX OCOOCH-
HOCTEH, ornepaTop BpyUHYIO Ha Ka)XJOM NpPU3HAKE
BBIJIEIISICT IO HECKOJIBKO TOYEK (B CpEAHEM OT S5 10
7). Ilpu 5TOM TOYKH MOTYT OTHOCHUTHCS K Pa3HBIM
HECBS3aHHBIM 00JIACTSM OZHOIO BHIOPAHHOTO MPH-

HayyHbifi otaen
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3Haka. Jlajee nporpamma nepebopoM paziudHbIX
KOMOMHAINH TpeX TOYEK, OTHOCSIINXCS K OTHOMY
MIPU3HAKY, CTPOUT CEPUI0 OKPYKHOCTEH, IO KOTO-
PBIM HaXOAUT CpeHee 3HAYCHUE quamMeTpa. Takum
o0pas3oM ompenenseTcs 3HaUCHUE JUaMeTpa Kax-
JIOro MpU3HAKa HE3aBUCUMO OT TOI'O, IIPEJCTaBICH
OH B BU/JIC OKPY>KHOCTHU UJIH B BHJI€ KOPOTKOM TyTH.
3HaueHUS IUAMETPOB U ABISIOTCS YUCICHHBIMU

XapaKTePUCTHKAMH IIPU3HAKOB, MPEICTaBICHHBIX
B BHJIC YT WM OKPY>KHOCTEH Ha M300paxeHun. B
pe3ynbTare A KaxIoro ciena Ooiika Obiia cdop-
MHUpPOBaHa TaOJIHUIla CPEIHUX 3HAYCHUI ANaMETPOB
BCEX BBIJICTICHHBIX MpU3HaKoB (puc. 3). LlenTpans-
HOE€ CBETJIOE MATHO, IPUCYTCTBYIOIIEE HAa KaKIOM
N300paxeHny, HE YUUTHIBAJIOCH, MOCKOIBKY OHO
OOBIYHO SIBISIETCSI CBETOBBIM OJIFIKOM.

Puc. 3. Cnenpl ¢ npu3HaKamy, BBIJICICHHBIMU B BHJIE OKPY)KHOCTEIT; IIpaMu OTMEUEHBI
3HAYEeHNs (B MHUKCEISX) AUAMETPOB OKPYKHOCTEH

AHanu3 n300pakeHUI MapHBIX CIEHA0B IMOKa-
3aJ1, 4TO y a0CONFOTHOTO OOJIBIIMHCTBA COBIAja-
IOIIUX MPU3HAKOB CPEIHHUE 3HAUCHUS TUAMETPOB
JIOCTATOYHO TOYHO cOBMAAArOT (puc. 4, a). [loatomy
JUISl BBIYMCIIEHUS PacCTOSTHUS Ad HCTIONB30BAINCH
TOJIBKO T€ NPHU3HAKHU, 3HAUCHUS THAMETPOB KO-
TOPBIX OTIMYAIHNCH APYT OT Apyra He Oojee ueM
Ha 6% ot obuiero paspeuieHus: u3odpaxeHus. B
JIAHHOH paboTe paccMaTpUBAIIMCh H300paXKEHUS C
paspemenrem 350 x 350 nukceneil, COOTBETCTBEH-
HO, TOITYCTUMOE Pa3IH4He JTUAMETPOB COCTABUIIO
21 mukcens. Takoil gomyck o0yClOBICH TEM, YTO
OJTHU U TE€ XK€ HEOTHOPOTHOCTH penbeda Ooiika,

0TOOpa3MBIIMECS B BUJE MPU3HAKOB B Pa3zHBIX
cienax, JOJKHBI JOCTaTOYHO TOYHO COBMELIAThCs.
Bo3MoxkHOE oTiIMYMe JUaMeTPOB MapHBIX MpPH-
3HAKOB MOKET OBITH OOYCIOBJICHO B OCHOBHOM
TE€M, YTO OHHM CIIOCOOHBI UMETh PA3HYIO IIUPUHY
Y BBIPQXXEHHOCTHh Ha pa3HbBIX cienax (puc. 4, 0).
[TpuauHOit MOTYT OBITH pa3HbIC MEXaHHYCCKHUE
cBolicTBa paboueil MOBEPXHOCTH Karclojel, Ha-
JIUYUE JIAKOBOTO MOKPBITUS WJIM OKHMCIIOB Ha UX
MOBEPXHOCTH U T.J. [109TOMY HEIb3sl HCKITIOUUTD
CUTYAIIUIO, KOT/Ia Ha OTHOM H300paKeHIH 0COOCH-
HOCTH penbeda 0oifka 0ToOpa3mINCh MOJHOCTBIO,
a Ha JpyroM Hert (puc. 4, g).

a

Puc. 4. N300paxenus ¢ mapHBIMU MPH3HAKAMH: ¢ — C COBIANAIOMINMH XapaKTEPUCTHU-
KaMU (AuameTp, MHUPHHA, BEIPAXKEHHOCTD) MPU3HAKOB; O — C Pa3InYaromeiicss IUPUHON
(ot™. 1 1 2); 6 — ¢ HECOBIAAAIOIIMM YUCIIOM IPU3HAKOB

MeToauka noMcka napHbIX cnepfos

ANTOpPUTM OIpeneNeHus] MOTeHIMAIBHO Map-
HBIX NPU3HAKOB 3aKJI04aeTcs B cienyrolieMm. B
CpaBHUBAEMBbIX Clie[laX UIIYTCA MPU3HAKU C Hau-
Ooree OIU3KUMH 3HAUYCHUSMHE THaMeTpoB. [1pu aTom

[paBo

Ka)JIbIii MPU3HAK OJIHOTO H300pa’keHUS MOXKET OBITh
COOTHECEH KaK MOTCHIIHAILHO MAPHBIN TOIBKO K OJ1-
HOMY IPU3HAKY JPyToro n3odpakenus. 13 npaxTu-
YECKOTO OIIBITa CIIEYET, YTO CPEAHEE 3HAYEHHUE THa-
METPOB MapHBIX MPHU3HAKOB HE MOXKET OTINYAThCS

199



==

r3s. Capar. yH-Ta. Hos. cep. Cep. xoHomnKa. Yripasnerne. [paso. 2016. T. 16, Bbir. 2

6onee ueM Ha 6%. [loaTOMY CpPaBHUBAIOTCS MEXITY
co0oif Te 0COOCHHOCTH, KOTOPBIC YIOBIETBOPSIIOT
JAHHOMY yCIJIOBHIO, @ 13 HUX YK€ CBSI3BIBAIOTCS KaK
NOTCHUHAJIBHO MMAaPHBIC TOJIBKO TC, KOTOPBIC UMEIOT
MUHUMAIBHYIO Pa3HHILY THAMETPOB.

B pesynbrare mpuMeHEHHS TaHHOTO IMIpaBHiIa
HEKOTOPLIC ITPU3HAKN MOTYT OKa3aTbCa HCIapHbIMU
13-32 OOJBIIOTO PA3NUYHsI THAMETPOB M HE OBITh
CBsA3aHHBIMHW HU C OJHUM PU3HAKOM JIPYTOro cpaB-
HuBaemoro ciena (cM. puc. 2). Takoro poaa ocobeH-
HOCTH CUHTAIOTCS NMIPOMYIICHHBIMH (HE CBS3aHHBI-
MH), uHpopManusa 00 UX YHCIie B CPaBHUBAEMBIX
crenax (GUKCHPYETCs M YIUTHIBACTCS Ha ITOCIIETHEM
JTarne npu GOPMUPOBAHIY IPHOPUTETHOTO CIHCKA.

Jtst KaXKmoi mapel CpaBHUBAEMBIX CJICHOB pac-
CUHUTHBIBACTCA EBKHI/IIIOBO pacCTodHuEe IJIsd OTCHIIU -
aJIbHO MApHBIX MPU3HAKOB 1O (hopmyIe:

rne 4 u B — cpennue 3HaYCHUS TUAMETPOB TO-
TEHI[HATBHO MAPHBIX MPU3HAKOB UCCIICIYEMOTO U
TECTOBOTO OOBEKTOB COOTBETCTBEHHO; | — IIOPSIIKO-
BBIif HOMEp NMPHU3HAKA (TIEPBBIM IO CUETY SBISACTCS
MPHU3HAK C MAKCUMAJIHHBIM 3HAaYCHHEM JTHAMETPa)
HCCIIEJlyeMOro 00beKTa; j — MOPSAKOBBIA HOMED
IpU3HaKa 00bEKTa U3 TECTOBOTO MacCHBa, BBI-
OpaHHBI B COOTBETCTBHUU C ONMHCAHHBIM BBIIIE
KputepueM; M — YUCIO map CBA3aHHBIX MPU3HA-
KOB. 3HaueHHe Ad HOpMHpYETCS Ha KOJIUYECTBO
MMPHU3HAKOB, UCIIOJb30BAHHBIX IJIA BBIYHUCIICHUSA
paccrosinus (M).

Ecii Ob1 yciioBus GopMUpOBaHHS CIEIOB
0OWKOB ObUIM a0COJIOTHO WICHTHYHBIMH, TO MPH-
CYTCTBHE HETIApPHBIX TIPH3HAKOB TOBOPHIIO OBI O TOM,
YTO CIIe/Ibl OCTABJICHBI pa3HbIMU OolikaMu. OHAKO,
KaK YK€ OTMEYaJioCh, M3-3a CyIIECTBYIOMCH Ba-
pUAaTHBHOCTH OTOOpaKeHHs MPU3HAKOB pelibeda
0olika B OTHEIBHBIX CIy4asX MOKET HaONIOIaThCs
HECOBIIaJICHIE YUCIIA BBIICICHHBIX OKPYKHOCTEH B
3aBeJJOMO MapHBIX cieaax (cM. puc. 4, ). Ilostomy
pu GOPMHUPOBAHUU IPUOPHTETHOTO CICKA IPUXO-
AUJIOCHh YYUTBHIBATDH U T€ 1/1306pa>1<eH1/151, JJTA KOTOPBIX
HAOJIONAIOTCSl ONUH-/IBa HECBSI3aHHBIX IPU3HAKA.
AHauM3 3aBeJIOMO MapHBIX M300pakeHUU, UMEIO-
mmxcs B 0a3e JaHHBIX, TIOKA3aJl: €CITH HECBSI3aHHBIX
MIPU3HAKOB TPH U O0JIee, TO BEPOSTHOCTD, UTO TAKNE
CJICHBI SIBJISIIOTCS MAPHBIMHU, TPEHEOPEKIMO Mala 1
03TOMY B ()OPMUPOBAHUH IPUOPUTETHOTO CITHCKA
OHU HE YYaCTBYIOT.

®DopMHpOBaHUE MPUOPUTETHOTO CIIHCKA IPO-
BOIUTCSI TIO CIICTYIOIIUM KPUTEPUIM:

a) yeM MeHblie 3HaYeHne Ad, Tem 0oee CX0Ku
Ha0OPBI MPHU3HAKOB-OKPYKHOCTEH CpaBHHBAEMBIX
CJIEJIOB ¥ TEM BBIIIIE MTOJIOKEHHE TECTOBOTO O0BEKTA
B IIPHOPUTETHOM CITUCKE;
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0) Bce 0OBEKTHI TECTOBOTO MaccHBa, CpaB-
HEHHE KOTOPBIX C HCCIEIyeMbIM H300pakeHueM
XapaKTepU3yeTcsl TpeMs U 0oJiee MPOIMyIICHHBIMU
MPU3HAKAMH, UCKIIOUAOTCS U3 GOPMUPOBAHUS
MPUOPUTETHOTO CITHCKA;

B) IPUOPUTETHOCTH CJIEJIOB TECTOBOTO MACCHBA,
XapaKTePU3YIONIMXCS OTCYTCTBUEM WM HAIUYUEM
OJIHOTO HECBSI3aHHOTO MpHU3HAKa, ONpeaesIeTCs
3HaueHHEeM Ad B COOTBETCTBHUH C II. 0), T.€. Kak U
JUISL CIIEZIOB C MOJHOCTBIO COBIAAIONIUM YHUCIOM
MIPU3HAKOB;

T') CJIeJIbl CO BCEMH COBIIAIalOIIMMU MTPU3HAKA-
MU WJIH OJTHAM HECOBIAIAIONIUM UMEIOT IIPUOPUTET
nepes ciieJlaMu ¢ IByMsl HECBS3aHHBIMU TIPU3HAKA-
MU, €CJIM WX 3HaueHune Ad He MpeBbIIaeT B 2 pasza
COOTBETCTBYIOIICE 3HAYCHHE I M300pAKCHHUH C
JIByMsI HECBSI3aHHBIMHY TPU3HAKAMH.

YucneHHblit 3KCNEPUMEHT

B cooTBeTcTBUU ¢ pa3pabOTaHHBIM AJITOPUT-
MOM Obll1a HarmrcaHa nmporpaMma Juist cpenbl Matlab
[3], c momomIbI0 KOTOPOH MPOBOAUIIACH TPOBEPKA
no 50 uccueayeMbIM ciefaM 1Mo TeCTOBOMY Mac-
cuBY, BKIoUaroniemy 60 o0bekToB. [l Kaxa0ro
HCCIIEIyEeMOro ciiefia B 6a3e JaHHBIX MUMEJICS map-
HBII cnest. B pesymnbraTte mpoBepku hopMupoBaics
IIPMOPUTETHBIN CIIUCOK. B KauecTBe MiLocTpanuu
MPUOPUTETHBIE CIUCKU AJI YacTH UCCIEAYEMBbIX
CJICITOB TIPEICTABICHEI B TAOIHIIC.

UucneHHbIH 3KCIIepUMEHT okasall, 9To B 90%
CIIy4aeB clieJl M3 TeCTOBOTO MAacCHBa, MapHBIA K
HcclielyeMOMY, OKa3bIBaliCs B MEPBOM YETBEPKE
IPHOPHUTETHOTO cHucKa. B cimydae, korma B 6a3ze
JIAHHBIX HAXOJUJIOCh TPU MapHBIX clieja, OHU
OKa3bIBAIKCh B MEPBON MATEPKE MPUOPUTETHOTO
cnucka. B onHOM ciyyae mapHBIN clel 0Ka3aucs
Ha OJJMHHAJIIATOM MECTe, OJTHAKO 3TO ObLIO CBsI3a-
HO C IUIOXOH BBIPaKEHHOCTHIO MPU3HAKOB B BHIE
OKPY’KHOCTEH.

B pesynbrare TecTupoBaHus OBLIO MOKAa3aHO,
yto n3 50 mpoBepok Ha 1-3-e MecTa B IPUOPHUTET-
HOM CIHCKe OBbLIN OCTaBIICHBI 43 MapHBIX cieaa,
Ha 4-8-e¢ mMecTa — 6 MapHBIX CIEA0B, U B OJTHOM
cllydae mapHbIi ciej OblI mocTaBieH Ha 11-e me-
cto. JlaHHBIE pe3yIbTaThl MOKHO CYUTATH BIIOJTHE
ycnemHbiMHA. CllelyeT OTMETUTh, YTO JIECKPHII-
TOPBI, IO KOTOPBIM IPOBOAMUTCS OLIEHKA CXOKECTH
CJIETOB, HE 3aBHUCST OT OPUEHTAIINH H300pakeHUH.

[IpoBeneHHbII aHANNU3 MMO3BOJUI BBISBUTH B
TECTOBOM MAaCCHBE CJIeJIbl OOHKOB pa3HBIX IK3EeM-
IWIspoB nucrosera Makaposa c Homepamu PT 0528
n PT 0580 ¢ onHUM U TeM ke HAaOOpOM TPU3HAKOB
B BHJIC OKpYyXHOcTel (puc. 5). BepositHo, Ooiiku
JIAaHHBIX 3K3EMIIISIPOB OPYXHs ObLIHM 00paboTaHbI
OHUM H TE€M X€ HHCTPYMEHTOM 0€3 Mepe3aTouKu
€ro pekKylIer KpOMKH. DTO HAMJISATHO TOKA3bIBACT,
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HpﬂopﬂTeTHLle CIIMCKH K TECTOBBIM CJjieaM

Wud. o cene/
Ne B ipropHuT. 1 2 3 4 5 6 7 8 9 10 11
CIHCKE
Wwms cnena 0580-2 | 2821-1 | 2139-4 | 2821-2 | 2901-2 | 1515-1 | 2901-1 | 1699-2
Ad 1.026 | 1.504 | 1.512 | 1.828 | 2232 | 2316 | 2425 | 2.684 | 2.849 | 2.885
NPOIYILEHHbIE 1 1 1 1 1 0 1
Wwms cnena 1699-1 | 2821-1 | 2821-2 | 1515-1 | 2901-2 | 2139-4 | 2256-2 | 2901-1
Ad 0.708 1.413 1.890 | 1.900 | 2.061 | 2.282 | 2.397 | 2.644 | 2.671 2.986
MIPOTyIIECHHbIE 1 1 1 1 1 0 0
Wwms cnena 2821-2 | 2821-1 | 1699-1 | 2901-2 | 2955-2 | 2139-4 | 1515-1 | 2256-2
Ad 1.443 | 2.011 | 2.133 | 2.577 | 2.807 | 1.379 | 2.835 | 2.877 | 2.950
NPOITyILEHHbIE 1 1 1 2 1 1 0
Wwms cnena 2901-2 | 2337-1 | 2821-2 | 2821-1 | 0528-2 0528-1 | 2901-1 | 2955-2 | 1784-2 | 1515-1
Ad 1.110 | 0.430 | 1.366 | 1.408 1.413 1.512 1.878 | 0.768 | 0.894 1.984
MIPOTYILCHHbIC 1 2 1 1 0 0 0 2 2 1
Wwms cnena 2139-1 | 2821-2 | 2139-2 | 3105-2 | 2955-1 | 2821-1 | 2139-4 | 2955-2 | 2269-4 | 2269-3
Ad 1.020 | 1.032 1.132 | 1.176 | 1.188 | 1.212 | 1.326 | 1.432 | 1.609 | 1.674
MPOIMYIIEHHbIE 0 1 0 1 1 1 1 1 1 1
Wwms cnena 2821-1 | 2771-1 | 2771-2 | 2949-1 | 2049-2 | 2955-2 | 3105-2
Ad 1.691 1.797 | 2.146 | 2.157 | 2.455 | 2.499 | 2.550 | 2.793 1.316 | 2.812
MIPOTMYIICHHbIC 1 1 1 2 1
Wwms cnena 2821-1 | 3105-2 | 2269-3 | 2269-1 | 2269-4
Ad 1.020 | 1.161 1.276 | 1.318 1.437 | 1.483 1.550 1.634
MPOMYIIEHHbIE 1 1 1 1 1
Wwms cnena 2052-1 | 2269-4 | 2955-2 | 3105-2 | 2269-3
Ad 0.978 1.002 | 1.132 1.593 1.619 | 1.625 1.691
MPOTMYILEHHbIE 0 1 1 1 1
Wwms cnena 2821-2 | 2052-1 | 2697-2 | 2821-1 | 2901-1
Ad 1.378 1.617 | 1.634 | 1.805 1.808 | 1.842 | 1.842 1.898
MPOITyIIEHHbIE 1 1 1 1 1
Wwms cnena 2901-1 | 2697-1 | 3105-1 | 2955-1 | 2771-2
Ad 0.975 1.027 1.326 | 1.333 1.566 | 1.838 | 0.860 1.849
MIPOTYILEHHbIE 1 1 1 1 1 1 2 1
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YTO MACHTU(DUKAIUS OPYKHUS TOJIBKO O TaKHM
MpU3HAKaM HEKOPPEKTHA U IaHHAS METOIMKA MOYKET
OBITH IPUMEHEHA, B MIEPBYIO OUYepeb, IS Tpe/Ba-
PUTETBHOI OBICTPOI (GHIIBTpAK N300paKeHNH 1O
OTIeUaTKaM B clie/lax OOWKOB clie/loB oOpadarsiBa-
FOIIUX HHCTPYMEHTOB.

Puc. 5. Cnensl 60iikoB mucronera MakapoBa ¢ HICHTHY-
HBIMHM HaOOpaMH NPHU3HAKOB B BUJE OKPYXKHOCTEH U AyT C
Homepamu: a — PT 0528; 6 — PT 0580

BbiBOAbI

Takum 00pa3oM, MOKHO PE3FOMHPOBATH, YTO
MPEIOKEHHBII aITOPUTM MO3BOJISET JJOCTATOYHO
3 PeKTUBHO U OBICTPO MPOBOJIUTH COPTHUPOBKY
00BEKTOB TECTOBOI0 MacCHBa I10 CTENEHH CXOJ-
CTBa MX MPHU3HAKOB B BUJE IYT U OKPYKHOCTEH C
COOTBETCTBYIOIIUMH IPU3HAKAMH HCCIIEIYEMOTO
ciesa.

ITpoBeneHHbBIE HCCIIEAOBAHMS MMOKA3aIN Hep-
CHEKTUBHOCTh MPOJOJDKEHHS paboT B JaHHOM
HaNpaBJIICHUU, U B MEPBYI OYepelb MO y4eTy
[IPU3HAKOB, UMEIOIUX CIyYailHbIH XapakTep u 00-
JaIAroIUX OOJIBINON HACHTH()UKAIMOHHOW 3HAYH-
MOCThIO. K HUM MOYKHO OTHECTH pa3pbIBbl, HaYana
M OKOHYAHHUs MPU3HAKOB B BHJE OKPYKHOCTEI,
JIOKaJbHBIE 0COOEHHOCTH MHUKpoOpeibeda cienoB
OOMKOB U T.1I.

Pabora npezcraBnsier nHTEpeC Ui pa3pador-
YHKOB MPOTPAMMHOIO O0ECIICYCHUs aBTOMATH3HU-
POBaHHBIX OAJTMCTHYCCKUX UICHTH()HUKAIIMOHHBIX
CHCTEM, a TaKXe 3KCIMEePTOB-KPUMHUHAIKNCTOB,
CIELUATU3UPYIOIINXCS B 00JIaCTH HACHTU(DUKALIUH
OTHECTPEIBHOTO OPYKHSI.
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Introduction. Development of the algorithms for the automatic
comparison of the digital images of firing pin is an important task
of the forensic examination. This task is aimed at improving the ef-
ficiency of crime investigation involving the use of firearms. In this
paper images of firing pin with the features in the form of circles
and arcs with single center are investigated. The method based on
modified Euclidean distance between circles of the similar firing
pin was proposed to assess the degree of similarity of the traces.
Preliminary processing. To eliminate the adverse effect of noise
and various image artifacts were pretreated. Markers were placed
to accurately determine the features in the form of circles. Method
of searching paired tracks. Criteria based on modified Eucli-
dean distance were developed for the formation of the priority list.
Numerical experiment. In the numerical experiment database of
60 objects was used. Paired trace from firing pin array was included
in top four of the prior list in 90 percent cases. Conclusions. The
proposed algorithm allows to sort effectively and quickly the array
of test objects by the degree of similarity of signs in the form of
arcs and circles with relevant features of the test track.

Key words: weapon identification, firing pin traces, digital images,
Euclidean distance, descriptor.
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