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B paboTe paccMoTpeHa BO3MOXHOCTb MCMOJb30BaHWUS JIa3ePHO
MapKMPOBKM kaHasa CTBOMa A9 MASHTUGUKALIAW OPYXKs 1O cneaam
Ha BbICTPENEHHbIX Mynsx. Ha 0CHOBE MPOBEAEHHLIX SKCMEPUMEHTOB
BbIMOJIHEH aHaNM3 PEXUMOB Na3epHoii 06paboTkM CTBONA, MU KO-
TOpbIX CNeabl Ha BbICTPEEHHOM Nyfie MOTYT ObiTb MPU3HAHLI NPU-
rOAHBIMM K MAEHTUDMKALIAN.

KnioueBble cnosa: uaeHTdMKaLWA, OTHECTPESIbHOE OpyXMe, Ka-
Has CTBOMA, Jla3epHasi MapK1poBKa.

Identification of Firearms Laser Marks of the Barrel Bore
A. V. Fedin, E. A. Chashin, V. A. Fedorenko

The paper considers the possibility of using laser marking to identify
the bore arms on the traces on fired bullets. The analysis of modes
of laser processing of a trunk at which traces on the shot bullet can
be recognized by suitable to identification, is executed on the basis of
the spent experiments.

Key words: identification, firearms, barrel bore, laser marking.

Wnentndukanus cTBoJIa CTPEIKOBOTO OPYXKUSA
OCHOBAHA HAa CPaBHEHUH CIIEJIOB HA UCCIETYyEMBIX
BBICTPENCHHBIX Mynsax'. OiHaKO MAeHTHHUKAIHUs
CTBOJIA C TIOJMIOHAJIBHBIMU HAPE3aMH CYLIECTBEHHO
3aTpyJHEHA M3-3a OTCYTCTBHA HA CTEHKAX KaHaya
CTBOJIa TAKUX DJIEMEHTOB, KaK TpaHU U pedpa Hapesa,
CKOJIbl U HEOJHOPOAHOCTH HA KOTOPBIX U oOecreun-
BalOT MOSBIICHUE B CIEAAX HA BBICTPEICHHBIX MyJISX
XapaKTepHbIX Ha0opoB Tpacc. [ToaTomy naHHas uieH-
TH(HUKAI BBUAY OTCYTCTBHUS 3HAYMMBIX HEOJHOPOJ-
HOCTEeH MUKpOpebeda Ha BHYTPEHHEH TOBEPXHOCTH
CTBOJIA SIBJISIETCSI OfHOW M3 HauOojee aKTyalbHBIX
3aj1a4 CyAeOHO-0aIICTUYECKON SKCIIEPTU3bI.

MBI paccMOTPUM BO3MOKHOCTb HAHECEHMS
JIa3€PHOM MAapKUPOBKU B KaHAje CTBOJIA C LEJIBIO
UACHTU(DUKAIINT OPYKHS 110 ClIeJaM Ha BEICTPEIICH-
HBIX ITyJISIX, & Takoke (POPMHUPOBAHUS Ha ClIej000pasy-
IOIIUX YaCTSIX OTHECTPEJIBHOIO OPYXKHsL yCTOMUUBBIX
UHIUBUIyaIbHBIX IPU3HAKOB, CTAOUIIBHO OTPAXKA0-
LIUXCS HA BBICTPEJICHHBIX MISIX.

PaGoThI, BHINOTHEHHBIE PaHee”, MOKa3aJlH MPHUH-
LUITHAIBHYI0 BO3MOKHOCTb HACHTH()HKAIIUH OPY KIS
C TIOJIMTOHAJILHBIMU Hape3aMU, COIEPIKAILEro Ha BHY-
TPEHHEH [IOBEPXHOCTH KaHajla CTBOJIA [10 MEHbIIEH
Mepe OIUH MapKUPYIOLIUH JIEMEHT, OCTaBILIIOIUI
Ha I1yJie IPU BBICTPEJIE CIE/Ibl, KOTOPBIE MO3BOISIIOT
OZIHO3HAYHO MJICHTH(UIINPOBATh CTBOI. B kadecTBe
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MapKUPYIOIIETO IEMEHTa HCIOIb30BAIOCH IPOU3-
BOJILHOE M3MEHEHUE MHUKpopenbeda BHYyTpEeHHEH
MIOBEPXHOCTH CTBOJIA, BOSHUKAIOIIEE MO ICHCTBHEM
SHEPTUH OT MCTOYHHKA JIa3epHOTO m3mydeHus. O0-
paboTka BHYTpEeHHEH MOBEPXHOCTH CTBOJIA Ja3ep-
HBIM H3JIy4CHHEM OCHOBaHA Ha Iepeaade dHePruu
KBaHTOB CBETa TEIUIOBBHIM KOJICOAHUSM PEIHICTKU
TBEPAOTO Tella MaTepraia cTBoia. [1pu noctmkeHnn
Ha TIOBEPXHOCTH TUIOTHOCTH MOITHOCTH H3ITyYCHUS
Ha ypoHe (1—5)x10% B1/cM? OCHOBHBIMH TIPOLIEC-
CaMH B 30HE BO3JCHCTBHSI CTAHOBSITCS HCIIApPEHHUE U
IUIaBJICHUE, KOTOPbIE COMPOBOKAAIOTCS JIOKAIbHBIM
U3MCHCHHEM MHUKpOpeibeda, a UMCHHO MOSBICHHEM
HA TTOBEPXHOCTH MaJbIX e(hOpMaIHii B BUIE JIYHOK
(B pe3ynbrare ucrapeHusi) ¥ 3aCTHIBIINX Karlellb pac-
IUTABIICHHOTO MaTepHasa (B pe3yJabTaTe IIaBICHHU).
[TpuMeHeHHe MHOTOMOJIOBOT'O JTA3E€PHOT0 U3ITYyYCHHS,
SHEPIreTUYCCKHE U MPOCTPAHCTBEHHBIC MAPAMETPhI
My4Ka KOTOPOTO IIPOU3BOJILHO H3MEHSIIOTCS C TCUCHH-
€M BPEMEHH, COTIPOBOKIACTCS XAOTHYHBIM pacIperie-
JICHUEM TUTOTHOCTH MOIITHOCTH B 30HE BO3JCHCTBUSL.
[Ipu 5TOM B OTIMYME OT M3BECTHBIX METONOB’, Ha
BHYTpPEHHEH MOBEPXHOCTH CTBOJA (HOPMUPYIOTCS
UHAUBUAYAIU3UPYIOLIUE METKHU, OCTAaBIAIOIINE HA
myJie ciaeAbl (puc. 1), KOMIUIEKC COBOKYITHBIX ITPU3HA-
KOB KOTOPBIX MOBTOPUTH HEeBO3MOxHO?. Jl1s omos-
HHUTEJIBEHOTO YIIPOYCHHUS MAPKUPYIOMINX AIIEMECHTOB
BHYTPEHHISI TOBEPXHOCTH KaHalIa CTBOJIA B 00JIACTH
JIa3€PHOT0 BO3ICHUCTBHS MTOKPHIBATIACH TOHKUM CJIOEM
Oopocoaepxkarieil macThl.

Puc. 1. CoBmenienue Tpacc, 00pa30BaHHBIX MApKUPOB-
KO BHYTpH CTBOJIA

Bricokast ckopocTh 00pabOTKH, TOCTHUTAFOIAS
150-200 mMM/c, 1 OTCYTCTBHE MEXaHUYECKOTO BO3-
JEUCTBUS HA CTBOJI 00€CIEYMBAIOT BO3MOXKHOCTH
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MapKUpPOBKM TOTOBBIX M3JENMH IpakTHuecKu Oe3
M3MEHCHHS MX MEXaHWYECKUX W OaTHCTUYICCKUX
CBOMCTB. DTO MO3BOJISIET CUUTATH JIA3EPHYIO MAPKU-
POBKY OITHIM M3 HanOOJIee MEePCIIeKTUBHBIX TIOIXO00B
K pEeLICHHUIO 3a/lauyu oOecriedeHHus UIeHTU(DUKALIUN
CTBOJIOB € NOJIUTOHAJIBHBIMU Hape3aMu. OgHAKO
pe3yabTarhl UCCleA0BaHUMN CIeI0BONH KapTHUHBI Ha
BBICTPEJIEHHBIX IYJISX, BBIIOJHEHHBIX C UCIOJIB30-
BaHHWEM OalUTMCTHYECKOTO CKaHEepa, BXOMSIIETO B
coctaB uaeHTH(puKanronHoro komriekca POISC,
MOKa3aju, YTo B TeueHHe nepBbix 8—10 BeICTpenoB
HaOIOaeTCsT BHICOKAsI BAPUATUBHOCTH CIIEOB, 00-
Pa30BaHHBIX JIA3€PHOI MAPKUPOBKOW, IPH JaTbHEH-
el 3KCIIyaTaluy OpyKUsl CIebl OT MapKUPOBKHU
M3MEHAIOTCS MeJUIeHHee. Takum o0pa3oM, UCXOms
W3 M3BECTHBIX KPUMHUHAIUCTUYECKUX MPUHIIUIIOB,
KOTOPBIM JIOJDKHA YAOBJIETBOPSATH MapKUPOBKA, HaU-
Oostee cabbIM MECTOM SIBIISIETCS €€ yCTOWYUBOCTD OT
BBICTpEJIa K BBICTPEITY.

JI1st OTIeHKM YCTOMYMBOCTH HUACHTU(DUITUPYFO-
IIMX METOK K H3HOCY MPOBOJIMIIMCH DKCIICPUMEHTAITb-
HBIE€ MCCIIEJIOBAaHUS HA MAIlIUHE TPEHHSI B YCIOBUAX
HarpyxeHus o6pasuos 10 27 krc/cM? co cMmaskoit
MI'E-10A. B xauecTBe napbl TpEHHsI HCIOIb30BaJIH
HWHJCHTOP U3 CTBOJBHOM cTayiu AuaMerpoMm 10 mm
C HaHECEHHbIMM MapKUPYIOIIMMHU METKaMHM U Bpa-
maronuiicst quck u3 naryau JIMuCKAS8-2-2-1-1,
UCTIONB3YEMbIH B Ka4eCTBE aHTU(PPUKIIMOHHOTO Ma-
Tepuana’. Bpems HarpykeHus Kax 10l napsl — 1 gac.
DKcrnepuMeHThl TOKa3all, YTO OJHOW M3 MPUYHMH
BapHATUBHOCTH TPOQIIIS MOBEPXHOCTH SIBIISCTCS
MaJtasi II0INa/ b METaIa, BRITECHEHHOTO M3 001acTi
pacruiaBa Ha MOBEPXHOCTh KaHalla CTBoJa. Mamas
30Ha KOHTAKTa MOXKET OBbITh BbI3BaHa JTOKATHHBIM U3~
MEHEHHEM WHTEHCUBHOCTH JIA3€PHOTO U3NYyYESHHS B
30HE BO3/I€HCTBUS IPH MaPKUPOBKE UMITYJIbCHBIM JIa-
3epHBIM U3JIy4€HHUEM C MHOTOMOIOBBIM XapaKTepOM
nyuka. [[ng uckinroueHus BIHMSHUSA MHOTOMOJOBOIO
peXHMa BO3ICHUCTBUE OCYIICCTBISUIA UMITYJIbCAMU
MOJYJIMPOBAHHOTO M3IYyYeHHUS UTTEPOMEBOTO BOJIO-
koHHoro na3epa LDesigner F1 cpenneit MOIHOCTBIO
10 Bt ¢ wactoroii 20 k[ 11 ¥ U TETEHOCTHIO UMITYITh-
ca B guanazone 0,05-0,08 mxc®.

DKCHeprUMEHTHI IOKa3alH, 9To pasmep aedop-
MallMii TOBEPXHOCTH KaHaja CTBOJA MPEBHINIACT
aMIUTUTYy KosieOaHust PO UIIs TOBEPXHOCTH BCIICA-
cTBHE ee mepoxoBaroctu 1 gocturaet 10 mxm. [Tocre
Harpy»eHusi Ha MallMHe TPEHUs MaKCHUMaJbHbII
pa3Mep KoieOaHus «ITHKOBY MPOQUIIS TOBEPXHOCTH
yMeHbaercsa npumepHo Ha 20%. Ctoiab Manblil
W3HOC CBHUJIETEIBCTBYET O TOM, YTO MPH KOHTAKTE
WHJICHTOPA C TIOACTUIIAIONIEH TOBEPXHOCTHIO MPOKC-
XOIIUT TUIacTUYecKas AedopMmalysi MeHee TBEpAOro
MOJCTUJIAIONIETO MaTrepHuasa, B pe3ylbTare Ha HEM
oOpasyeTcst HabOp XapakTepHBIX Tpacce (cM. puc. 1).
Taxoke ciaeqyeT OTMETUTh UCUE3HOBEHUE Psijla «J10-
KaITbHBIX» TTMKOB, OTHAKO UX yIaJICHHE TPOUCXOIUT
MPAKTUYECKHU B MIEPBbIE MOMEHTHI HArpy>KEHUs, 1O~
9TOMY HE3HAYHUTEJILHO BIIMSIET Ha BAPUATUBHOCTD Clie-
JIOB 11ociie orcTpena. s nonydeHus: o0pa3Los Mmyib
CO clielaMu MapKHPOBKH OBLTO TTpou3BeieHo 10 100

[paso

BBICTPEJIOB U3 KaXJIOTO MCCIIEIyeMOT0 dK3eMILIIpa
opyxwusi. Ctpenbba mpou3BOUIIACH B CTAHIAPTHBIN
TyJICYIIaBIMBATEIh, IPEICTABISIONIHN COOO0M IMOTYI0
TpyOy, 3aMOIHEHHYIO KEeBIAPOBBIMU HUTAMH. McTIOmb-
30BaHME MyJEyIaBIUBaTeNs MO3BOIUIO UCKIIOYUTh
JnedopMaruio myib U 00eCIeUYUTh COXPAHHOCTD Ha
HUX CIIE/IOB, OCTABIISEMBIX TTOBEPXHOCTBIO KaHaja
ctBOJa (puc. 2—4).

Puc. 2. CosMemenue Tpacc, 0Opa3oBaHHBIX JIa3ePHOM
MapKHUpPOBKO# BHYTPH CTBOJIA IIPH OHOKPATHOM BO3EHCTBHN
JIa3epHOro JTy4ya

Puc. 3. CoBmemenue Tpacc, 00pa30BaHHBIX JIa3ePHON MapKu-
POBKOIi BHYTpPH CTBOJIA, INUPUHA JOPOKKH 50 MKM

Puc. 4. CoBmemenune tpacc, 00pa3oBaHHBIX
Jla3epHON MapKUPOBKOM BHYTpH CTBOJIA, IIUPHUHA
JIOPOXKKH 1 MM

PaccmoTpuM ycTOMYHUBOCTH OT BBICTpENA K BBI-
CTpelly CJIeI0OBOM KapTHUHBI Tpacc, 00pa30BaHHBIX
Jla3epHON MapKUPOBKON, HAHECEHHOM Ha BHYTpEH-
Hell TOBEpXHOCTH CTBOJIA HA paccTosHUU 8—10 MM
OT JyJBbHOTO cpe3a. BusiHo, 4To MapKUpOBKa BEAET
ce0st JOCTaToO4YHO yCTOW4YnBO. JledhopManus mymnu
IIpY €€ ABUXKEHUU I10 KaHally CTBOJA [103BOJIAET
OGGCHQ‘H/ITB IUIOTHBIN KOHTAKT C JIYHKaMHu, CO31aH-
HBbIMM JIa36pHOI MapKUpOBKOH. BapuaruBHOCTh B
cienax MpUCYTCTBYET, HO CBA3aHa, Ha Hall B3MJIA,
B OCHOBHOM, C Pa3JMYHbIMH YCIOBHUSIMH BhICTpEsIa
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U MPUCYTCTBUEM MOPON JOCTATOUHO BBIPAXKEHHBIX
cepuil Tpacc OT 3alpeCcCOBKHU MYJIH B TUIb3Y.

PesynbraThl oTCTpeEna mokasajiu, 4TO TPAacChl
OT OJHOKPATHOM MapKUPOBKU JOCTATOYHO MEIIKUE
U MOTYT MacKHPOBAThCS TPACCAMU OT 3aIPECCOBKU
nynu B Triib3y. OJMH U3 MyTeH MOBBIILIEHUS BbI-
PaXXEHHOCTHU TpPacc 3aKJII0YaeTcs B YBEIUYECHUHU
[TyOWHBI M ITUPUHBI 30HBI JTa3€PHON MapKHUPOBKH.
Ha puc. 3 u 4 npuBeaeHsl pe3ynbrarsl OTCTpeENa
CTBOJIOB, COJICPKAIIUX B KAaYeCTBE MapKHUPYIOIINX
3JIEMEHTOB JIMHUU J1a3ePHOI MApKUPOBKH IIUPUHOI
50 MkM 1 1 MM COOTBETCTBEHHO. JINHUH MOTyUYEHBI
IyTeM MHOTOKPAaTHOIO CKaHUPOBAHUS JIa3€PHBIM
TyqoM paboueil MOBEpPXHOCTH KaHala CTBOJA.
Buano, yTo ¢ yBennueHneM mupuHbl MAPKUPYEMON
30HBI TPACChl MONY4alOTCsl 00jee BBIPAKCHHBIMH,
NPUHIUIHAIBHO YIpOLasl IpoLeaypy CPaBHEHUS
CJIEZIOB U COBMEILCHHUSL.

Taxum 06pa3om, HallM UCCIIEA0BaHUS [TOKa3aIN
BO3MOXHOCTH HICHTH(HUKAIINN CTBOJIOB HAPE3HOTO
OpY’KUs C ITOJINTOHAJIbHBIMU Hape3aMu IyTeM Map-
KHUPOBKHU U3JIYUCHUCM HMITYJIBCHBIX BOJIOKOHHBIX
Ja3epoB BHYTPEHHEH MOBEpXHOCTHU cTBOJa. U3
PE3yNbTaTOB HKCIEPUMEHTOB CIEAYET, YTO JJIs pe-
[ICHUS 33/1a91 UACHTUPUKAIINN OPYKHUS O CIIeIaM
Ha BBICTPEJICHHBIX MYJIAX TPACChl OT MApKUPOBOK Ka-
HaJIa CTBOJIA JOJDKHBI 00Pa30BBIBATH IPYIIIHI U3 HE-
CKOJIbKUX Tpacc mupuHou 50 + 15 MKM U IBYX-Tpex
«rpyOBIX» Tpacc Oonbliei mupuHsl. [IpoBeeHHBIC
UCCIIEI0BAHUSI CIIEAYET PACCMATPUBATh TOJIBKO KaK
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B HacToswee Bpems naeHTUUKALMS OTHECTPENLHOTO OpYXMs
OCHOBBIBAETCS HA CPaBHEHUM M300PAXEHMii C NOMOLLbIO CpaBHU-
TeNbHbIX MUKPOCKOMOB. IPGEKTUBHOCTb MAEHTUDUKALMN 3aBUCUT
0T Ka4yecTBa M306paxXeHNs CPaBHUBAEMBIX CNEJ0B, KOTOPOE CUIbHO
3aBMCWT OT YCNOBMIA OCBeLLEHMs. BanancTuieckue cneapl no CBOEN
npupofe NpenCcTaBnsioT coboii reoOMEeTPUYECKYI0 MUKPOTOMOrpa-
¢duI0, NO3TOMY rNaBHOMN Lenblo PaboTbl SBASETCS [EMOHCTpaLUs
MONE3HOCTV METOAO0B N3MEPEHUs Tonorpadum nOBEPXHOCTH Cne-
[0B NSl naeHTudMKaumm opyxus. K Tomy xe 00bEKTUBHBIN, OC-
HOBAHHbIA HA MAaTeMaTU4YECKMX pacyeTax MeTof BBOAA AAHHbIX U
CPaBHEHMS MO3BONSIET NOKA3aTb HAY4YHYIO OCHOBY MAEHTUdMKALMM
OTHECTPENBHOTO OPYXMsi MO Chesam.

KnioueBble cnoBa: KpUMMHANMCTUKA, YHUKANbHOCTb CNeAoB Ha
nynsix, 6annmcTuyeckas naeHTUdMKaLMS, CrpaBoYHbIe MaTepuanbl
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MEPBBIN AT B PEIICHUH 3a/1a41 HaHECEHMs JIa3ep-
HOM MapKHPOBKH Ha BHYTPEHHIOIO MOBEPXHOCTH
KaHaya cTBoJIa. Heo0XoumMo mpo0KUTh padboThI
10 HaHpaBHeHI/IHM, CBsA3aHHBIM C HCCIICAOBAHUEM
BIIUSTHUSI MApPKUPOBKH Ha PECYpPC CTBOJA, H3HOCO-
CTOMKOCTH MapKHPYIOIIUX CUMBOJIOB MPH peliie-
HUH 3a/1a4 UAEHTH(OUKALUHA CTPEIKOBOTO OPYIKHUS
Ooustbmiero kanubpa, 3QpPeKTHBHOCTH Ja3epHOU
MapKHpPOBKH B 00pasiax OpyXHsl IPH OTCTpesie
l'[yJ'H) C HAlIbIJICHHBIMH HOKpLITI/IHMI/I UT O.
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Bullet Signature Identification Using Topography
Measurements and Correlations.

Unification of Microscopy

and Objective Statistical Methods

R. Thompson, W. Chu, J. Song

Current firearm identification is based on image comparisons
using optical comparison microscopes. The ability to produce an
accurate identification depends on image quality which is largely
affected by lighting conditions. Because ballistic signatures are



