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B pabote paccmotpeHa knaccudukaumsi OCHOBHbIX TUMOB Aedop-
Maumii Mysb, BOSHUKAIOLLWX NPU yAApe O NpoyHyto nperpagy. Onpe-
JeneHbl ieopmaLyn, Npy KOTOPbIX CRefbl Ha BbICTPENEHHbIX MyNsx
MOryT ObITb NPU3HAHBI OrPaHNYEHHO NPUTOAHBIM K AEHTUGUKALIMAN.
lpennoxeH anroput™ CpaBHUTENbHOTO WCCNEAOBaHWS CNEfoB Ha
[epOPMMPOBAHHBLIX MyNsSX NPU MAEHTUMKALIN OPYXUS.
KnioyeBble cnoBa: aedpopmupoBaHHas nynsd, uaeHTUdukaums,
cnefpl Ha nynsix, TpPacchl, aBBTOMATU3MPOBaHHbIE MAEHTUPUKALIMOH-
Hble GaNAMCTUYECKNE CUCTEMBI.

Weapon Identification on Traces on the Deformed Bullets
V. A. Fedorenko

In work classification of the basic types of deformations of the bullets
caused by blow about a strong barrier is considered. Deformations at
which traces on the shot bullets can be recognized restrictedly by suitable
to identification are defined. The algorithm of comparative research of
traces on the deformed bullets is offered at weapon identification.

Key words: deformed bullet, identification, traces on bullets, striation,
automated ballistic identification systems.

[Tpn momaganuy B MPOYHYIO HpErpany IIyau
pUOOPETAIOT Ty WM HHYIO edopmMarmio. MneHTu-
(bukays opyxus Mo cjegam Ha TaKuX MyJsX mpes-
CTaBIISIET HEKOTOPbIE MPOOJIEMBI KaK TEXHHUECKOTO,
TaKk U METOHOJIOTHYECKOTO XapakTepa. B maHHOI
paboTe m3ydaeTcss BO3MOKHOCTh TPOBEICHHS TIPO-
BEPOK TI0 JICKTPOHHBIM ITyleTeKaM MO IH(pPOBEIM
N300paXEHHSIM CJIEI0B Ha Je(hOpMUPOBAHHBIX MyJISIX.

B pa6ore! noxasano, 4o Bce gedopmanuu myib
MOYKHO pa30uTh Ha YeThIpe rpynisl: 1) nedopmanumu,
KOTOpBIE HE MPHUBOIAT K KAKOMY-THOO 3HAYUMOMY
JIOKATBHOMY HJIM OOIIEMY M3MEHEHHIO ILIOMIAIH
HccreyeMon MoBepXHocTy myiin. Hampumep, Takue
nedopMaIi UMEIOT IIyJIH, MOTEPEYHOE CEUCHHE
KOTOPBIX B pe3ylIbTaTe OOKOBOTO COyIApEHHsI ¢ Tpe-
rpazoit mpuobpeso dopmy dJuinnca; 2) myiu, Aua-
METp BEAyIIeH 4acTH KOTOPHIX B Pe3yibTare yaapa
YBEITUUWICS Ha OTHY M Ty )K€ BEJIMUYHHY II0 BCel e&
BBICOTE (TO €CTh 3a cueT JedopMaluu MPOU30ILI0
YBEJIMYEHHUE AMaMeTpa BCe BELyLIEH yacTu IIyJu;
3) myau, y KOTOPBIX MPOU3OIIIO HEPaBHOMEPHOE
H3MEHEHHE IUIOIAIN TOJIBKO Ha OTJEIbHOM Y4aCTKe
e¢ Bemymeit vactu. Hanprmep, Ha puc. 1, a mpencras-
JICHBI TIYJIH, Y KOTOPBIX TOJOBHAS YacTh MproOpera
rpubOBHIHYIO OPMY, 2 Ha UHTEPBAJIC BBICOT b-C Ja-
METp BEAyIIeH YacTH YBETUUYMICS HA IOCTOSHHYIO
BennuuHy AD 1100 BooOIIIe HE U3MEHWIICS; 4) TTyIH,
IUIOMIA/Ib TOBEPXHOCTH BEAYILEH YaCTH KOTOPBIX 110

© ®egoperko B. A, 2012

BCeil JUIMHEe M3MEHWIach HepaBHOMEpHO. YacTo B
pe3yibrare TaKUX COyIapeH i ¢ MPOYHO Mperpaaon
MyJTA IPUOOPETAOT KOHYCOOOPa3HY0, KAIlJICBUHY IO
nim Oosee cioxkHyo hopmy (puc. 1, 6).

Puc. 1. IInactuyeckas ﬂe(bopmaumn yJb: @ — IPUBOAAIIAS
K HEepaBHOMEPHOMY HM3MEHEHHIO IUIOIIATN MOBEPXHOCTH
BEAYILIEH 4acTH Ha MHTEpPBaJIC BBICOT a—b; 6 — MPUBOISIIIAS

K HEepPaBHOMEPHOMY HM3MEHEHHIO IJIOIIAJU [TOBEPXHOCTHU
BeIylIeH yacTu 1o Bcel e€ uinHe

s nepopMupOBaHHBIX ITYITb M3 IEPBOH TPYIIITHI
MOKHO OTMETUTh, YTO UHIUBHUAYaJIbHbIE IPU3HAKU
opykus (Tpacchl) B clielaXx Ha 3TUX O0ObEKTaxX He
MpeTepreBalT CyNIeCTBEHHBIX MCKAaXXEHHUH, HC-
KITIOYarolux npouecc uaeHtudukanuu. [Ipu Takux
nedopMalsaX pacCTOSHUS MEXIY TpaccaMHu U MX
LIMpUHA NPAKTUYECKU HE U3MEHATCS NP YCIOBUH,
YTO MIMPUHA TPACC HAMHOTO OOJIBIIEC WX TITyOWHBI.
Ha puc. 2 npencrasnens! pacipeneiaeHus Mo MHpu-
HE OCBEIICHHBIX (CBETJIBIX) YUYACTKOB Tpacc CIelI0B
KaHaJla CTBOJIa MHcTosieTa MakapoBa ¢ MallbiM U
CPEIHMM M3HOCOM: @ — IIMPHUHA TPacc NePBUYHOTO
ciefia; O — IKMpUHA Tpacc clleAa AHa Hape3a. BuHo,
gro ans 6onee 70% Tpacc 3HAUCHUS OIMPUHBI UX
OCBEIICHHBIX YYACTKOB JIEXkKaT B npeneiax 5—20 MkM
Jutst mepBuyHoro ciena u 10-30 MM a1 ciena gHa
Hape3sa. [Ipu 3ToM riryOuHa Tpacc JeXHUT B Ipeaeax
1-2 mxM. [To3TOMY OTHOCHTENBHO MJIaBHOE U3MEHE-
HUE KPUBU3HBI IOBEPXHOCTH BEYIIEH yacTu He Be-
JET K CKOJTB-HUOYIb 3HAYNMOMY H3MEHEHHIO ITHPHHBI
Tpacc U paccTossHUI Mexxay ux ueHrpamu. Cieasl Ha
MyJIsIX ¢ TaKO# JAeopManueil MOXKHO CUMTaTh MPHU-
TOIHBIMU K MAEHTU()UKALIUY B LIEJIOM U ITPOBEICHUIO
MIPOBEPOK MO AIEKTPOHHBIM IyJIETEKaM B YACTHOCTH.
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Puc. 2. Pactipesenenne mMupuHbI CBETIBIX YYACTKOB TPACC B ClIelaX KaHala CTBOJA C MallbIM U
CpPEeIHUM H3HOCOM: @ — TPACChl IEPBUYHOIO Cliesa; 6 — TPAcChl Cliesia JJHA Hape3a

O)lHaKO CHeﬂyeT IIOMHHTD, YTO SJIJIMIITUYHOCTH
MYJTH B TIOTIEPEYHOM CEUCHUH HE MOXKET OBITh CIIHIII-
KOM OOJIBIIIOH, HHAYEe BO3HHKHYT CYINECTBEHHBIC
WCKa)KEHUS CJIEJIOB Ha YYacTKax ¢ MaJIbIM PaJliyCoOM
3akpyrieHus. [lon 3ImunTHYHOCThIO OyneM mo-
HUMAaTh OTHOIIIEHHWE JUTHHBI OOJIBIIION OCH DJIIHIICA
MOTMIEPEYHOr0 CEUCHHMS IyJIH K UTHHE & MaJIOi OCH.
DJTMNTHYHOCTE HE J0JDKHA MPEBBINIATh 3HAUCHHH
2-2.5. B ciiy4ae BO3HHKHOBEHHSI 00JIee CyIIeCTBEH-
HBIX JieOpMaliii YIaCTKH ¢ MAJIBIM PaTUyCOM 3a-
KPYIJICHUS CJICAyeT NMPU3HABaTh HE MPHUIOJAHBIMU K
CPaBHHUTEIBHOMY HCCIIOBaHuUIO. [Ipu momydeHnu
C IIOMOILIBHO (S(lJIJIII(ZT?Il‘I(:(31(11)( IIZIEEI{'FII(1)11](211111()Ii11}11)(
cucTeM IH(POBBIX Pa3BePTOK OOKOBOM MOBEPXHOCTH
CWJIBHO JIe(hOpMUPOBAHHBIX MYJIb TAKKE YIaCTKU He-
00XOMMO BBIJICNIATH W, OYEBHIHO, UCKITFOYATh MPO-
BEJICHHE aBTOMATHUYECKOTO ITOUCKA 110 HUM (pHcC. 3).

deformed bullets

non-deformed
bullet

cCh
array

Puc. 3. VckaxeHns clie10BOI1 KAPTUHBI, CBI3aHHBIE C KPYTH3-
HOH IOBEPXHOCTH ITyJIU

PaccMmoTpum Teneps clieqpl Ha MyJsaX, Aua-
METp BeAyIIeH YacTH KOTOPBIX B PE3yIbTaTe ymapa
0 TPOYHYIO Mperpany YBEIUUIIICS MPAaKTHICCKU
Ha OfIHY W Ty K€ BeIMUMHY 10 Bceil e€ mmune. [pn
CpaBHCHUHN METOAOM COBMCIICHUS CJICIOB HA MMYJIAX,
HMMEIOLINX Pa3HyI0 paJualibHyIo0 AedopMaInio, co-
BIIAIAOMIHNE TPACCHI-IPU3HAKH OYIyT PACXOIUTHCA.
UeM majbplie OT TOUYKH IIPOCTPAHCTBCHHON CHHXPO-
HU3aIUU COBMANAIONINX MPHU3HAKOB, TeM OOJbIIE
pacxoxnaenue (puc. 4). M3 pucyHka BUIHO, YTO MPU
pa3HUIlE AMAMETPOB HCCIEAyeMbIX Ty Ha 0.4 MM
COBITQ IAIOIINE TPACCHI CYIIECTBEHHO PACXOISTCS Ha
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KpasX CPaBHMBAEMBIX BTOPHUHBIX Clie[0B. B pabore?
MOKa3aHO, YTO NPU PA3HOCTH TUAMETPOB ITyJb He 00-
nee 0.25 MM coBIajiaro1ye Tpacchl MUPUHON Ooee
20 MKM MOTYT OBITh COBMEIIICHBI Ha BCEH IIUPHHE
BTOPUYHBIX CJICJIOB.

AD=0.4 mm

Puc. 4. CoBmemnienue Tpacc BO BTOPHIHOM CIIE/IE ITyIlb, BBI-
CTPEJIEHHBIX U3 OJJHOTO K3eMILTAPA OPYXKHUA: @ — AUAMETPBI
CPaBHUBAEMBIX ITyJIb COBIIAAAIOT; 6 — ANAMETpP HIDKHEH ITyin
Ha 0.2 MM OoutbIIre, 4eM AuameTp HeaeopMHpOBaHHOM HUXK-
Hel mynu; B — AuameTp HrkHel mynu Ha 0.4 MM Gonblire, yeM
Jquamerp HeneopMHpOBaHHOW BepxHeW mynw; OykBoi AX
0003HaUeH OTPE30K, Ha KOTOPOM BO3MOXKHO COBMEIICHHE
COBMAJAIOMINX TPACC

Juis 060CcHOBaHUS BO3MOXKHOCTH OTPEIEICHUS
TOXIECTBA HEOOXOAMMO OIIPEJCITUTHCA C BETMUYMHON
JIOITyCTUMOM pajuaibHOU AedopMalvy OHON ITyau
OTHOCHTEJBHO Apyrou. Ilox paananpHOi gedopma-
et OyzneM MOHUMAaTh YBETHUCHHUE AHaMeTpa Myl
MIpH €€ CTOJIKHOBEHUU C >KECTKOM Mperpaaon.

Hcxons n3 o0mmx coodpaxeHuid, MOXKHO OTMe-
TUTb, YTO BBIPAYKEHHOCTD TPACC B CJIe/IaX HE 3aBUCUT
oT kanubOpa opy>kus. [1o3ToMy cTeneHb pacXox1eHHs
COBIAJJAIOIMX TPACC ONPEENIeTCsl Pa3HOCTBIO A1a-
METPOB CPaBHUBAEMBIX I1yJIb U HEIIOCPEICTBEHHO HE
3aBUCHT OT KaltnOpa cHapsaa. B Tabnmuiie npencrasie-
HBI MAKCHMaJIbHbBIE 3HAYCHHUS PaIualIbHON e opma-
115041 Aamax OJIHOM MyJIN OTHOCHUTEIBHO BTOPOIL, KOrAa
COBIIJJAIOIIKE TPACCHI MOTYT COBMECTUTLCS Ha BCEi
LIMPUHE BTOPUYHOIO cjiesia (CocTaBieHa AJisl 1MyJb,
BBICTPEJIEHHBIX U3 OpYXHUs ¢ 4 Hape3aMu, U JJIs Tpacc
CpeIHel BBIPaKEHHOCTH).

HayyHbiri otaen
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MaxkcuMaJibHO J0NyCTHMbIE 3HAYEHHU ST
paauanbHoii nedpopmanun mynnb

Kammbp, Mmm AE
5.45;5.6 0.044
7.62;7.63; 7.65 0.032
9.0;9.2 0.027
11.43 11.43

B xauecTBe mpumepa pacCMOTPHUM CIIEAYIOILY IO
cutyauuto. I1ycTh Ha nccie0BaHUe OCTYIIHUIIH JBE
My Kanuopa 7.62 MM, BBICTpPEJIEHHBIE U3 OPYKUS
¢ 4 Hapezamu. JIefiCTBUTENBHBIN TUaMeTp OQHON U3
HuX 8.0 MM, a BTOpOH, MmonaBIieii B 0ojiee MpouHyo
Iperpajy U MOJIy4YMBLIEH 3HAYUTENBbHYIO pagualib-
Hyto nedopmanmio, — 8.2 mm. Torma BenuurHa pa-
JTMalbHON eopMaliii BTOPOil IMyJTd OTHOCUTEJIBHO
niepoit paBHa 0.025 (Ae = AD/D, tne D — nuametp
nynu, AD — pa3HOCTb AMAMETPOB UCCIEAYEMBIX
mysib). TakuM 00pa3oM, Ha STHX ITYJISIX COBIIAIAFOIIUC
Tpacchl MOTYT OBITh COBMEIIEHBI Ha BCEH HIMPUHE
BTOPUYHBIX CJICOOB.

OpnHako B cily4ae MPOBEACHUS MPOBEPOK IO
ITyJIETeKe CUTYalusl C MCCIICAyeMBIMU ITYJSIMH MO-
JKET HECKOJBKO YCIOKHHUTHCS. BONBIIMHCTBO MyIh
kambpa 7.62 MM, GOpMUPYIOIINX MYJIETEKY, AMEIOT
JNIeUCTBUTENbHBIN nuamerp 7.8—7.9 MM, mostomy
1o cjienaM Ha myie guameTpom 8.0 MM BO3MOXKHA
MOJTHOLIEHHAsI TPOBEPKA 110 IEKTPOHHOM IMTyJeTeKe,
a 1o mysae quaMeTpoM 8.2 MM 3(h(HEKTHBHOCTH TIPO-
BEPKH MOXET OBITh HAMHOTO HIDKE. J[efiCcTBUTEIBHO,
nedopManyst BTOPOH ITyJH [0 OTHOIMICHHIO K ITyISIM
nuametpom 7.8—7.9 mm cocrasisier ot 0.05 10 0.037,
yTto Oonbine BeandnHbl 0.032. DTo 03HAYAET, YTO CO-
BIAJIAI0IIKE TPU3HAKU MOTYT COBMECTUTHCS TOJIBKO
Ha OIPaHUYCHHOM y4acTKEe BTOPHIHOTO HITH IIEPBAY-
HOTO CJIe/Ia, TOITOMY CIIABI Ha BTOPOH ITyJTe MOYKHO
MIPU3HATH OTPAHUYCHHO ITPUTOAHBIMH K TIPOBEIICHUIO
MIPOBEPOK TIO MYJIETEKaM.

[Ipu mocTymneHnn ¢ MecTa MPOUCIIECTBHS Ha
HCCIIe0BAaHUE MYJIb, 1e(hopMalii KOTOPBIX OTHOCH-
TEJBHO IPYT ApyTa 6onbIie 4eM Ag, ., COBNAIAIONINE
TPAcChl COBMECTATCS HE Ha BCEH MIMPHHE CPaBHH-
BAEMBIX CJEAOB. 3Hasl BEIUYMHY OTHOCUTEIbHOMN
nedopManuy mymnu, MOKHO OLICHUTH JUTHHY y4acTKa
pa3Béptku nmyau AX, Ha KOTOPO BO3MOXKHO COBMeE-
LIEHHE COBMAJAIONIMX Tpacc (IJsl Tpacc MIHUPHHOMN
He MeHee 20 MKM):

AX = chxAsmax ’ )
Ag
rie Ae — 3HaYCHHE paJualibHON TehopMaliiy OTHOM
MTyJIA OTHOCHUTEIHFHO BTOPOIA; ch — CpemHsIsI MpUHA
BTOPUYHOTO CJIE/A.

Hanpumep, ecm Ag, = 0.027, ch =2 MM, a

3Ha4E€HUE OTHOCUTEIIBHON pajinanbHOM e opmaun
myau, Kaaubpa 9 MM, MOCTYNHUBIIEH Ha HCCIENO-
Banue, A¢ = 0.05, To AX = 1.1 mm. Uem xopoue
y4yacTok AX, TeéM MEHbIIIE BEPOSATHOCTH TOTO, YTO

[paso

COBITQIAIOIINE TPACCHI HA TAKOM OTpPE3Ke 00pa3yioT
VHIUBHIYaJTH3UPYIONIYI0 COBOKYITHOCTH IIPU3HAKOB,
JIOCTATOUHYIO JUIsi 0OOCHOBAHUS KaTeropu4ecKkoro
MOJIOKUTENBHOTO BBIBOJA.

B kavecTBe OIIEHKH CTEIICHN COBIAACHNUS CIICIOB
B 0AJUTMCTHYECKHUX MICHTH()UKAIMOHHBIX KOMILIEK-
cax BBIYMCISACTCS (DYHKIUSI UX KPOCC-KOPPEIISIHH.
Ha puc. 5 mpeacrapnena GyHKIMSA KPOCC-KOPPETSIIAT
clenoB, chopMUPOBAHHBIX OJHUM IOJEM Hapesa.
BuaHo, uTo QyHKIMSA MIMEeT MaKCUMYM BOIHU3U TOUKU
HYJIEBOTO CJJBHTA (CIIBHT OIHOTO CJIe/Ia OTHOCHTEILHO
BTOPOT'0 HE MPEBHINIAET MINPUHBI ClIe/la XOIOCTOH U
00€Boii rpaHm), YTO SIBISIETCS TPU3HAKOM BO3MOKHO-
r0 KpUMUHAJICTHYECKOTO TOXICCTBA H300paKCHHUH.

0.47

0.29

-0.2

-200 0 200 T
Puc. 5. @yHKIMA KpOCC-KOPPEISAINH CIIEA0B, CPOPMUPOBAH-
HBIX OJTHUM II0JIEM Hapesa

HccnenoBanue ciie10B Ha MyJIsiX, OTHOCSIINXCS
K TPeThel rpyIIe, HU9eM MPHHIHITHAIEHBIM HE OT-
JIMYACTCST OT MCCIICTOBAHUS IIYITb, OTHOCSIINXCS KO
BTOpO# rpynme. OCOOEHHOCTh 3aKII0YaeTCs B TOM,
4TO AJIA UCCJIIEAOBAHUS MOT'YT 6I)ITI) PEKOMEHAOBaHbI
ClIeZIbl HA TEeX y4yacTKax Beayllled 4acT Mmyiu, Jie-
(hopmanus KOTOPBIX COOTBETCTBYET JAedopManusm
MepBOM WM BTOpoU rpynmsl (puc. 1, a, oTM. B—C).
COOTBETCTBEHHO CKaHHPOBAaTH OOKOBYIO ITOBEPX-
HOCTH IyJb CJIEAYET Ha yYacTKaxX B—C M MPOBOANUTH
ABTOIOHUCK I10 DJICKTPOHHOH MyJIeTeKe 10 n300pasxke-
HUSM CIIEJIOB Ha DTUX Y4aCTKaX.

PaccmoTpuM Teneps BO3MOXXHOCTb POBEACHUS
CPaBHHUTENFHBIX UCCICIOBAHUH ITO CIIeAaM Ha ITYIIIX,
OTHOCSIITUXCS K 4eTBEPTOH Tpyte (puc. 1, 6). B cBs-
3M C TEM, YTO Ha BCEH CIIEIOHECYIIEH MOBEPXHOCTH
MyJb TPOU3OIII0 pa3sHOMAaclITaOHOE MCKaKCHHE
CJIEJIOBOM KapTHHBI, CIellbl MOXKHO MPHU3HATH JHO0
HETIPUTONHBIMHU K HICHTH(PHUKAMOHHOMY (CpaBHH-
TEIIFHOMY) HCCIICIOBAHUIO, TOO OTpaHUUCHHO TIPH-
romHBIMH. HenpUroqHeIMK K HACHTH()UKAITHOHHOMY
MCCIICOBAaHUIO MOXKHO TIPH3HATH CIIEABI HA MYIX,
MONYYUBIINX CIOKHYIO Ae(hOPMAIIHIO, BETHUHHY KO-
TOPOU HEBO3MOXKHO TOYHO OLIEHUTh. K TaKUM MOKHO
OTHECTH CJIC/IbI Ha BTOPOU ¥ TPEThEH ITyJIe, IIPEACTaB-
JICHHBIX Ha puc. 1, 6. OrpaHIYEHHO PUTOIHBIMU K
UICHTH(OUKAIINOHHOMY MCCIICOBAHUIO MOTYT OBITh
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MIPU3HAHBI CJIE]Ibl HA TIEPBOH ITyIle, MPEACTABICHHOMN
Ha JaHHOM PHUCYHKE.

PaccMoTpuM 7Be OCHOBHBIE CUTYALIUH JUIS ITYJTb
4-ii rpynmnsl, cieAbl Ha KOTOPBIX OIPAaHUYEHHO IpU-
TOIHBI K HIACHTH(HUKAIIHH.

1-5 cumyayus. IlycTh Ha HCCIEOBAaHHUE ITOCTY-
AN ABC IMYJIH, CXEMATHUYHO NMPEACTABICHHBIC Ha
puc. 6, a. Ilpu CTOIKHOBEHHH C 5K€CTKOU perpanon

- Dmax

| a— D=A
Dmin

4 nosc
3 nosc

2 nosc

1 nosic

Beymas yacth myian Ne 1 mpuoOperna KOHUYECKYHO
(hopmy. 3a cueT 3TOro Tpacchl Ha Hell TIaBHO pac-
XOJASITCS IPU MX MPUOIMKEHUHU K TOJIOBHOM YacTH.
Benymas yacts cpaBHHBaeMoii myau Ne 2 ipeacTas-
nsieT co0oit nunuHAp, nuameTp (D) koToporo paBeH
3HaueHnio A. CpaBHUTEIIEHOE UCCIIEOBAHUE CIIEIOB
Ha HUX MOXET OBITh MPOBEACHO IO CICAYIOIIEMY

aINroOpUTMYy.

Puc. 6. [leopMupoBaHHbIE IyITH, TIOCTYIHBIINE Ha HCCIEAOBAHNE: ¢ — BEAYIas YaCTh OHOM U3 MyJIb IMEET LINITHH-
npuueckyio hopmy; 6 — 00e My Ii HMEIOT KOHHYECKYI0 (GopMy

CHauana ompezeinsercss BbICOTA, HAa KOTOPOH
JUaMeTp Beyllel YacTu IIepBOM ITyJIK PaBeH AuaMe-
Tpy BTOpoil. [locie 3Toro onpenensercs 10myCTUMBbIH
JUISL CPAaBHUTEIIBHOTO UCCIIEJOBAHMUS CIIEI0B pa3dpoc
3HAYECHUH AMaMeTpa MepBOH MyH (D(max /min)) no
bopmyie
=A(l £Ae ) 2)

max/min

wmm D =A(l +Ae
D, i, =A(l — Ae

Jlanee, npoBenst n3MEpEHUs, HEOOXOAUMO OTIpe-
JICTTUTh BBICOTY MOSCA PA3BEPTKU MEPBOM MYIIH, MaK-
CHMAJTBHBII 1 MUHIUMAJTbHBIH IHaMETPhI KOTOPOTO HE
MIPEBBINIAIOT 3HAYCHHUH, PACCUUTAHHBIX IO (POpMyITe
(2). lIpu nanpHeiinemM UccaeI0BAHUU TIEPBOU YN
HEOOXOIMMO CPaBHHUBATh TOJBKO T€ CIEIBI, KOTOPBIE
pacmomnaraioTcst B Ipejesiax BBIJCICHHOTO I0sca,
JIMaMETP KOTOPOTO B HIKHEN vacTu paseH D, , a B
BepxHed wactu—D_ (cM. puc. 6, @). COOTBETCTBEH-
HO, TIPH TPOBEICHUH TPOBEPOK IO IEKTPOHHBIM
myneTexkam Ha fedopmupoBanHoi myne Ne 1 ciexyer
CKaHMPOBATH CJIEBI TOJIBKO B Ipeiesiax 0003HaueH-
HOTO Tosca.

2-1 cumyayus. Ha ucciienoBaHue moCTYIHIN
IIBE TyITH, BEIyIIUE YaCTH KOTOPHIX B pe3ylbTare
nedopMali UMEIOT KOHHYECKYH0 KOH(HUTYPAIHIO
(cM. puc. 6, 6). B 3ToM ciTydae MOBEpXHOCTH BEAYIIINX
yacTel MmyJb He00X0IUMO pPa3OUTh Ha PABHOE YUCIIO
MOSICOB CJICAYIOLIUM 00pa3oM:

1) cpenHue 3HAYCHUS AUAMETPOB IOSICOB C
OHUMU TOPSIAKOBEIMH HOMEPAaMH JOJKHBI COB-
MacTh;

2) BBICOTHI TIOSICOB JIOJDKHBI 00€CIIeYnBaTh
COBMEIIIEHUE TPACC, PACHOJIOKCHHBIX B BEpXHEH
(HWKHEN) 4acTu BBIIEJICHHOTO MOsica OHOM ITyJIH,
C COBIIAJAIONINMHU TPACCaMH, PACIIONOKCHHBIMU B

max) ’

max)‘
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HWKHEH (BEpXHEH) YacTH 1osica ¢ 3THM K€ TTOPSI-
KOBBIM HOMEPOM Ha BTOPOI IyJie.

MOXHO TIPEUIOKUTh PA3IMIHBIE CXEMBI OIpe-
JIeJIeHUs] MAaKCUMaJIbHBIX U MUHHUMAJbHBIX 3Haye-
HUH JUMaMeTpOB IMOSICOB BEAYIIMX YacTel Iyib, B
mpeznenax KOTOPBIX CpPaBHCHHE CIICIOB KOPPEKTHO.
PaccMoTpuM TONTBKO OHY U3 HUX.

HccnenoBanue MTOTHYHO HAYaTh C YYaCTKOB,
HauMeHee TOJBEPKCHHBIX NedopMarusaM (daiie
Bcero BOJIM3M AHA Mynb. Ecnu 3a HAMMEHbBIUH na-
METp BeAyIIUX YacTell UcCaeyeMbIX IyJb NPUHSATD
3HaueHue A (cM. puc. 6, 6), To MaKCUMaJIbHBIA U
MHHAMAJIBHBIA JHAMETpP KaXKI0TO Tosica OyzeT ompe-
JICJIATHCS BBIPKEHUSIMH

D =A(1+Ae, )V, 3 a)
ot (36)

N(max)

D =A(1 + Ae

N(min) max

rae N — NOpsAKOBBIM HOMEp Tosica.

CpaBHUBATH MKy OO0 HEOOXOAMMO CIIC/IbI
B T0sICaX C OJHUMH MOPSIKOBBIMH HOMepamu. B
KauecTBe NpuMepa Ha pUcC. 7, a) MPeICTaBICHbI JIBE
IYJIU, BBICTPENIEHHBIE U3 OTHOTO SK3EMILIAPA PEBOJIb-
Bepa «Harany. [1o dopmyne (2) Obutn onpeneneHs
1osica, Ha KOTOPbIX KOPPEKTHO CPAaBHEHHE CJIENIOB.
PesynbraThl cOBMEIIEHHs COBIAJAIOLIUX Tpacc B
CPaBHMBAEMBIX clie/laX MPEeCTaBICHbBI Ha pHC. 7, 0.

IIpuBen&HHBII IpUMEP HAIVISIHO JEMOHCTPUPY-
€T OCHOBHBIE TPYIHOCTH CPaBHUTEIBHOTO UCCIIEAO0-
BaHMS CIICIOB HA 00BEKTaX C Takoi nedopmanuneii:

1) KOHYCHOCTB BEAYIINX YaCTEH CPAaBHUBAEMBIX
IyJb HE AOJKHA CUJIBHO Pa3inyaThbCs, HHaYe mosica
Pa3BEPTOK, UMEIOIITNE OJTHU TOPSIKOBBIE HOMEpA,
OyayT pacmonaratbCsi Ha MPUHIUIHAIBHO Pa3HOM
BBICOTE, YTO MOMKET JOIMOJIHHUTEIHHO OCIOKHUTD
IPOLIECC HACHTU(DHUKAIIIHN;

2) KOHYCHOCTb BEYIIIUX YACTEH CPaBHUBAEMBIX
MyJTb HE JOJDKHA OBITH 00JIbIION. B mpoTHBHOM City-

HayyHbiri otaen
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Puc. 7. CpaBHeHHe clIeIOB Ha IYIISX, UMEIOIINX KOHUYECKYI0 (GopMy: a — MyiH, MOCTYNHBINNE HA HCCICIOBAHMNE;
0 — pe3ynbTaT CpaBHEHHS CIICIOB B MPEEIaxX BBIICICHHBIX TOSCOB

Yae pe3Ko YBEIHMUHUTCS YUCIIO TTOSICOB, Ha KOTOPHIC He-
00X0IMMO pa30MBaTh Pa3BEPTKU IyJIb, YTO IPUBEAET
K BBIPOYK/ICHUIO BEICOTHI CAMHX I0SICOB M IPHHIIHITH-
QJIBHOMY YCJIOXKHEHHUIO ITPOLecca NASHTH(OUKAIINHN;

3) Tpu UCTIONB30BAHUH aBTOMATH3UPOBAHHBIX
NACHTH()UKAIIMOHHBIX OATUTHCTHIECKUX CUCTEM IS
noy4eHus U (POBBIX H300paKeHHMIA CIIeIOB CKaHH-
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Standard Bullets and Cartridge Cases
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Positive results of introduction of project NBIC conducted by NIST in
conjunction with ATF. The project is designed to ensure the quality of
ballistic identification ballistic laboratories in the USA.
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