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research of “Karat” type seal. As examples, the list of signs and traces that are formed on the
surfaces of seals of similar types, in the process of their opening. The descriptions and
illustrations of the revealed traces are given, which remain on the seals of the anchor-type
“Karat”. The article also describes an algorithm for conducting similar studies and an approach
to a comprehensive evaluation of the traces themselves and justifies the need to determine the
mechanism of their formation and identified. The article raises the problem of both a possible
complex study of anchor-type anchoring devices and problems arising from the incorrectness of
the questions posed to the expert, which can lead to unreasonable and incorrect conclusions.

According to the results of the analysis, recommendations were given regarding a
comprehensive expert approach to assessing the characteristics that reflected in the traces which
identified at the objects of the study.
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CYJAOBO-BAJIICTUYHUX EKCITEPTH3

Cmammio npucesiyeHo BUSHAYEHHIO WIIAXI6 onmumizayii iHGopmMayilino-aHarimuiHo2o
3abe3neuents nposeodeHHs Cy0080-0aNICMUYHUX eKcnepmu3. AGmMop nponoHye KOMnieKc cyuac-
HUX MemoOis ananizy besnocepeonix 06’ €kmie 00CIIOHNCEeHHs, A MAKONIC THULT WNAXU, AKI MAIOMb
CRpusimu CMEOPEeHHI0 NOGHICMIO ABMOMAMUYHOI cucmemu Cy0080-banicmuynoi ioenmugikayii,
30amMHOI 8UPTULYBAMU AHANTMUYHI 3A60AHHSL.

JlocynoBe po3ciigyBaHHS Ta CYZOBHH PO3TIILA KPUMIHAJIBHUAX MPAaBOIOPY-
IIeHb, YYMHEHUX 13 3aCTOCYBaHHSM BOTHeENalbHOI 30poi, morpeOye BUpIMICHHS
IIMPOKOr0 KOJa B3a€EMOIOB’S3aHMX 337ad y PaMKaX BHUKOPUCTAHHS E€KCIEPTHHX
TexHoJorid. OfHi€I0 3 HUX € imeHTH(IKaIis BOrHENMAIBHOI 30poi 3a ciizamu Ha
CTPUTAHUX TiTB3aX Ta KYJAX, SKa 3IMCHIOETHCS B MPOIECi MPOBEIACHHS CYIOBHX
excriepTu3. i IbOro BUKOPHCTOBYIOTHCSI aBTOMaTH30BaH1 OanicTH4HI ineHTHi-
Kauiitai cucremu (mani — ABIC), aBromaTtu3oBaHi OamicTiuHi ineHTH(DIKAIIHI
komiuteken (mam — ABIK).

Peamizamis ¢pyaxnionansanx MoxutrBoctedt ABIC 3abe3neuyeThes 3akmane-
HUMH B CHUCTEMi HayKOBO-TEXHIYHMMH DILICHHSAMH: a) MATEMAaTUYHUH aJrOpUTM
KOJyBaHHS Ta PO3IMi3HAHHS 300paXkeHsb, sIKi 30iratoThcs, (JOPMyBaHHS MPIOPUTET-
HOTO CIIHCKY 3a CTYIIEHEM iX IMOMIOHOCTI, OCHOBAaHWH Ha METOJi KOPEIAIiHHOTO
aHayi3y; 0) aBTOMaTH30BaHUI NMPUCTPiil BBEACHHS — OaNiCTHYHHUN CKaHEp — J0-
3BOJISIE OTPUMATH 300paXKEHHS IOBEPXOHB Ta CIIiIB AYKe BHCOKOI SKOCTI.

Pa3oMm i3 THM, 3 TOYKH 30py MPAaKTUYHOI peasi3allii B eKCIEPTHUX TEXHOIO-
TisIX, ICHYIOUl METOJH Ta AITOPUTMH iIeHTU(IKaMii MOTPeOYIOTh KOHKPETH3AIlIi Ta
MO/IJIBIIOTO PO3BUTKY. Lle BUKIMKaHO KOMIIIEKCOM MPUYHH.
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[To-mepmre, B yMOBaxX Hampy)XeHOi CTPiTOM HaHOLNBII SCKpPaBO BHpPaXKeHi
SIBUIIIA TEPMOIUIACTHYHOI0 3HOILICHHS CTBONY. Pe3ynpTaToM 3HOLIYBaHHS € HOCTY-
1oBa 3MiHa NpO(UII0 HAaNpaBIsIOY0l YACTHHU KaHATy CTBOJY, SIK Y IO3JI0OBXHBO-
My, TaK i B momepeunomy mepepisi. 1li 3MiHH, CBOEIO Yeproro, TO3HAYAIOThCS HA
pO3Mipi 3yCHIIb B3a€MOIii BEAYYOro MOSCKY Ha HAIMPABISAIOYOi YaCTHHHU KaHATy
CTBOJy. 3OULIBIIEHHS JAiaMeTpy KaHalIy CTBOJIy IO Mipi HOro 3HOLIYBaHHS IOTip-
LIIy€ YMOBH I'OPiHHS OPOXOBOT'O 3apsiy (30UIBIIYIOTCSI BUTOKH IIOPOXOBOT'O razy
B 3a30p MIXK BEY4HM IIOSICKOM Ta HAIPABIAIOYOI0 YAaCTHHOIO KaHATY CTBOIY). Lle
MOJKEe TIPU3BECTH JI0 3HWKCHHS OaTiCTUYHOTO THCKY Ha NAHIM JIISHIN pyXy Ta, K
HACJIJIO0K, 1O 3MEHIICHHS IIBUIKOCTI PyXy CHapsIy.

ITo-nmpyre, nedki icHyroui TEXHOJOTii BUPOOHMITBA MATPOHIB HE 3a0e3meuy-
I0Th CHMETPUYHUH PO3MOALT iX MacH IIO/I0 MO30BXKHBOI Bici cHapsiny. [Ipnunnamun
I[OTO € PI3HOCTIHHICTH INTAMIOBaHOI a0 JMTO{ 3arOTOBKH, HECHMETPUYHHUH
OOTHCK TOJIOBHOI YAaCTHHHU KyJli, BIJICYTHICTh CIIBBICHOCTI LEHTpyrounx 0a3 Ha
olepamisax MexaHiqYHoi 00pOOKH. ACHMETpis MacH KOPITYCy KyJi € HalBayKJIUBIIIO0
30ypeH>b i, 0TKe, 00YMOBIFOE€ MOXKIIMBICTh ITOSIBU BiIOUTKIB Pi3HOI MTHOHHU.

OTox, iIHANBiAya BHI 03HAKU 30poi, sIKi BiOOPaKyIOTHCS B CIiax Ha CTpi-
JMSHAX KyJSIX Ta Tib3aX, MalOTh BHCOKHH CTYIiHb BapiatnBHOCTI. Hampukian,
OLlIHKA YHIKaJIbHOCTI HA0OPIB CYMIIIEHUX TPAC y CIiJax Ha KYJSX IiJ 9ac JTOCIi-
JDKEHHSI CIIMPAEThCS Ha MPaKTUYHHUK JOCBIJ €KCIepTa Ta, IO CyTi € Horo cyd’ek-
TUBHUM pillIeHHAM. BiICyTHICTh METOIUKH TAKOi OIIHKKA CTBOPIOE MPOOJIEMH ISt
00’€EKTHBHOTO OOTPYHTYBAHHS KaTErOPUYHHUX TMO3WTHUBHUX BHUCHOBKiB. Hacmigkom
LLOT'O € Mpo0JIeMa KOPEKTHOrO (hOPMyBaHHS MPIOPUTETHOTO CIIUCKY 32 pe3yibTa-
TaMU aBTOMaTHYHOI'O IIOLIYKY, IPOBEJEHOI0 aBTOMATH30BAaHUMH OaliCTHYHUMHU
ineaTudikaniiaumu cuctemamu (ABIC).

Jlis pe3ynbTaTUBHOI aBTOMATHYHOI imeHTHdiKaIii 30poi HeoOXiIHOI €
TaKoXX pO3po0Ka aNrOPUTMIB MPOBENEHHS MEPEBIPOK 32 MAaCUBAMH, SIKi MICTATH
JECSITKH THCAY TUPPOBUX 300pakeHb OJHOTHITHUX 00’ €KTiB. OTKe, ePEeKTUBHICTD
MOPIBHSHHS CHiAIB 0araTo B YoMy BHU3HAYA€THCS KOPEKTHICTIO BUAUICHHS 1HJIHBI-
IyaJIbHUX O3HAK CIiNiB OOWKIB, SKa 3aJISKUTP Bill TAKUX (PaKTOPIB, SIK:

— HepiBHOMIipHA OCBITJIEHICTh MU(POBUX 300paXkeHp (y Tpajallisx ciporo),

BHKJIMKAHA BEIMKOIO TITMOMHOIO CIIifiB OOMKIB Ta KPHBHU3HOIO iX MOBEPXHI;

— PI3HOMAaHITHICTh (OPM IHAWBIAYATFHHX O3HAK, IO HE JO3BOJISE OJHAKOBO
e eKTHBHO BUIUIATH iX 32 TONOMOT'0OI0 OJIHOT'O aJITOPUTMY;

— TIPUCYTHICTh Ha 300pa’k€HHAX NMPOCTOPOBHX IIYMiB, SKi MacKyIOTh iHIH-
BimyanbHi o3Haku [10, c. 181].

3a3HaueHi (aKTOpU CYTTEBO YCKJIAJHIOIOTH IHAMBIAyamizaliio Ta ineHTudi-
Kallilo py4HOi BOTHENAIBHOI 30poi 3a ciiaMu Ha KyJsX Ta Tiib3ax sK 00 €KTy
KPUMIHATICTHYHOTO TOCIDKEHHSI, 3aTy4eHOT0 10 Chepr KPUMIHATBLHOTO MPOIIECY
B SAKOCTI 3ac00iB 3104nHY. TOMY, OTOTOXXHEHHS BEJIEMH IITUPOKOTO i Pi3SHOMAHIT-
HOT'0 KOJIa CTPiJIenbKO1 BOTHENAIbHOI 30p0oi CTAHOBUTH HUHI CAMOCTIHHY KpHUMiHa-
JICTUYHY NPOOIIEeMy.
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Jlo TOT0 X MpH BCi¥l pi3HOMAHITHOCTI Ta JOCKOHAJIOCTI TEXHIYHUX 3aCO01B
BUJIUICHHSI HASBHHUX B CIiIax iAeHTU(DIKANIHHUX O3HAK 3IIHCHIOETHCSA EKCIep-
TOM Bi3yasbHO. [Ipoiiec MOpiBHIHHS Ta aHANI3 BUIICHUX BUSIBJICHUX 30iriB a00
BiIMiHHOCTEH iCHTU(IKAMIHIX 03HAK TAKOX BiIOYBAETHCS B pE3yJbTaTI HOTO
po3ymoBoi mismbHOCTI. OCTaHHS i, sIKA CIYTy€ OCHOBOIO I (DOPMYITIOBaHHS
BHCHOBKIB, MOTpe0y€e HasBHOCTI BIIMOBIIHMX 3HaHb Ta JNOCBixy. TakuM yuMHOM,
BHCHOBOK PO HAJIGXKHICTh CJIIJIB OXHOMY i TOMYy camMoMy €K3eMIUIIpYy 30poi
3aBXIU 3AIHIIAETHCA 32 CKCIEPTOM, MIO, CBOEID UEProl0 MPU3BOAUTH 10 II0-
MHJIOK KOJYBaHHS 300pa)KeHHS PO3TOPTKH KYIi, cepell SIKMX HaiOibII THIIO-
BUMH €:

1) HeBipHE BCTAaHOBICHHS JIiHI, SIKi O3HAYAIOTH CIiAM OOMOBHX Ta XOJIOC-
THX TpaHell Hapizy;

2) HEBIMOBIIHICTh PAMKH KOJIBOPY CIiY;

3) HeBipHE BCTAHOBIICHHSI PAMOK Ha 300pakeHHst Tpac ciifis [4, ¢. 157-159].

Ha nanmii yac MoXxHa BeCTH MOBY OiIbIIe MPO aBTOMATH30BaHi, aHDK MPO
aBTOMATHYHI CHCTEMH, SIKi 3[]aTHI BUPIIIIYBATH TCXHIYHI, & HE aHAJIITUYHI 3aBIaHHS.

Tomy cydacHa NMpaKTHKa BU3HAYAE HEOOXIIHICTH IMEepeXxoay Ha OUIbII BHCO-
KW METOJOJOTIYHNH piBeHb, OCHOBAHMI Ha 3aCTOCYBAaHHI HOBITHIX TEXHIYHHX 3a-
co0iB Ta meToniB aHamni3y. IloxiOHa mepcreKTHBa BiIKPHUBAETHCS IPH BUKOPUCTAH-
Hi TUQPPOBOI Ta KOMIT IOTEPHOT TEXHIKH Ta MOXKE CIPHUATH YCYHEHHIO JTUCIIPOIOP-
il MiXk JJOCTaTHBO PO3POOJICHUMH CIIOCOOaMH OTpUMaHHs iH(opMalii Ta «py4HH-
MHI» METoJaMH ii 0OpOOKH Ta aHai3y.

VemiuHni po3BUTOK CYIOBOT OaliCTHKH, IO OOIPYHTOBYE MOMIIMBICTD iH-
JUBiMyanizamii Ta moAanbuoi imeHTudikaiiii Hapi3Hol BOrHenaabHOI 30poi ciigamu
Ha KyJISIX 1 FiJIb3aX, CTBOPHIIO MEPEAYMOBH AJIsl pO3POOKH HAYKOBHX OCHOB BiJIO-
BiTHOTO KPUMIHATICTHIHOTO IOCIipkeHHs. OCHOBHUMH MEpeIyMOBaMH CIIiJT BBa-
AT TEHICHIII0 MaKCHMaJbHOI'O BHKOPHUCTAHHS BCiX BiIOOpa3mimcs B Ciigax
B3aeMopii ifeHTH(IKAIIHHUX TOJNIB, 00’€KTIB, IKi OTOTOXKHIOIOTHECS. IlincymoBy-
BaHHA 1H(OPMALIHUX TONIB 00 €KTIB, sIKi KOHTAKTYBAJH IPH B3a€MO/Ii1, BU3HAHO
Croco0OM Mi3HAHHS 1HIUBINYaIbHOCTI B3aEMHO BiZOOpa)KEHHX CIIIIB TAaKOi B3ae-
Mogii. Kpim Toro, y TemepinrHii 4ac mpoOieMy CIIiJ po3TIIAJaTd 3 ypaxyBaHHIM
CYy4acCHOTO PO3BUTKY 30pOsIpHOI TEXHIKH, MPOMHUCIOBUX Ta KOMIT IOTEPHUX TEXHO-
Joriii. B 3B’s3Ky 3 UM iCHYIOUi TEOPETHYHI MOJIOKEHHS 3a OaraThbMma MO3UIIsIMH
MAaroTh OYTH IEPErIIAHYTI Ta JIOMOBHEHI.

3a 115 BUPIMICHHS METH JIOTOBI1 PO3TIITHEMO:

1. ¢ynxuii Ta mpuHIMIH poboTH cydacHux ABIC;

2. 3araibpHi puitoMu ineHTrdikamii 36pof;

3. BuMoru /1o iHpopMaIiitHUX CUCTEM 33Tl e(DEeKTUBHOTO aHAIi3y;

4. cucreMaTn3yeMo HalOUIbII e)eKTHBHI METOAN aHai3y.

3aranpHi mpuiioMu imeHTH}IKaIT 30poi 3a ciligaMu Ha CTPUITHHX KYJIAX,
po3pobIIeHi CynoBoto OaicThkoo [8, 9] monATaroTh y HACTYITHOMY

— MOPIBHIOBATU MiX CO00I0 HEOOX1HO OJJHOTHUIIHI CIIiJH: TIEPBUHHUIA 3 TIep-
BUHHUM, BTOPUHHUI 3 BTOPHHHHM TOLIO.
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— TOPiBHIOBaHI CITiIH (TaK caMo SIK i KyJIi) TOBUHHI OyTH OZHAKOBO OPi€HTO-
BaHi, 110 3a0e3MeuyeThCs:

1) 01HAaKOBOIO OPIEHTAIEI0 KYIIb Y IPOCTOPI;

2) OZJHAKOBMM TIOJIOKCHHSAM IIOPIBHIOBAaHMX MUISHOK CJIOiB BiZHOCHO
OIITHMYHOI BiCi MiKpPOCKOITY;

— MOPIBHIOBAHI CJIIJIM MAIOTh OYTH OIHAKOBO OCBITJICHI;

O HampsAMOK Ta KYT HaxWjiy OCBITJIIOBaua MIKPOCKOIy NOBHHEH BiJIIOBi-
JIATH TTOJIOXKEHHIO OCBITIIIOBava B ckanepi ABIC;

— TIOPiBHIOBaHI CJIiIM TOBMHHI MaTH OJTHAKOBE 301JIbIIICHHS;

o KoedimieHT 30LIBIICHHS Ta PO3UTbHA 3[aTHICTh IM(POBUX 300paXkEHB,
orpumaHux Ha ckaHepi ABIC Ta Ha TpaguuifHOMY MIKpOCKOII, TOBHHHI CIiBIa-
JaTu, ToOTO OyTH MPHUBEACH] 10 OJHOTO MacIITaly;

O Ui 3a0e3MedYeHHsS CUMETPUYHOCTI CIIOTBOPEHb ONTHYHA BiCh 00’ €KTHBA
MIKPOCKOITy MTOBHHHA CHIBIIAJaTH 3 IEHTPOM KaJpy Ta IPH IbOMY OyTH IIepIieH-
JUKYJSIPHOIO 0 TUTOLIMHH, TIOTHYHOT JI0 LIEHTPY Kaapy;

— MPUHLMIT MiJICYMOBYBaHHS O3HAK peali3yeThcs 3a YMOBH, 11O, SIKIIO, Ha-
TIPUKJIaJL, OEJHAINCS TPAcH BTOPUHHKX CJIiAIB, IO CITIBIAJal0Th, TO MiJICYMOBY-
BAaTH MOXHA TIIBKH TpacH, sIKi CIBIANAIOTh Yy CiigaX, IO MAalOTh OAWH H TOH
caMMii OPSAAKOBUH HOMED.

ITpn nposenenni nopiBHsubHUX Aociimpkens ABIC 3abe3neuye BizyanbHe
TIOPIBHSHHS 300pakeHb JJIsI PO3TOPTOK Ta CIIi/IIB KyJIb METOJAaMHM 3iCTaBJICHHS Ta
CYMIIIECHHS, AJS TiIb3 — 3iCTaBICHHSAM, CyMIIIEHHSIM Ta HAKIAICHHAM SIK B JO-
BUTLHOMY TOPSIIIKY, TaK 1 BIAMOBIIHO IO pEKOMEHIOBAHHUX CITHCKIB.

Ha nouarkoBux eranax po3sutky ABIC yci cucremu ornepyBainu 1BOBUMIp-
HuMH (2D) meronamu (opMyBaHHS, MOPIBHAHHS Ta NOCIIJUKEHHS U(POBHX 30-
OpaxeHb. [Ti3Hime B psAAl CUCTEM 3’ SIBUJIACH MOXKJIMBICTh OTPHMAaHHS Ta BUKOPHC-
TaHHs TpocTopoBoi (3D) iHdopmartii mpo Tororpadiro MoBepXoHb. JlaHuii HaNpsIM
€ TIePCTIEKTHBHUM JUTS IiIBHIICHHS XapaKTEePUCTUK aBTOMATUYHMX IMOPIBHSIHb Ta
HaJaHHS JAOJATKOBUX MOXIIMBOCTEH BizyanpHOro aHamizy. CremiajgpbHa «Imomapo-
Ba» TEXHOJIOTISI CKaHYBaHHS 3a BCi€l0 IIHOMHOK aedopManii 00’e€kTa J03BOJE
oTpUMaTd W BHCOKOsiKicHe 2D-300pakeHHs1, i mpoctopoBy 3D-iHdopmamito mpo
MOBEPXHIO 00’ ekTa. OTpuMana iHdopMallisi HaJa€ MOKIMBOCTI CHHTE3Y TPUBUMIp-
HHUX MOAenel Ta mpo¢iniB MOBEPXOHb.

Sk Oyio BKa3aHO, OLTBII TOYHUM METOIOM OTpuUMaHHsS 3D-iHpopmarii mpo
ciigu 30pol Ha KyJISIX Ta TUIh3ax y OANCTHYHUX CHCTEMaX € METOJ 3aMipy HOoBep-
XOHb KOH()OKAJIbHIMH CEHCOpaMH, KW OyB peasi3oBaHMNA B KaHAJCHKill cHcTeMi
IBIS Forensic Technology. Bepcist cuctemu, sika 103BOJIsiE OTPIMYBATH TPHBUMIp-
Hi 300pakeHHs OBEPXOHb KyIib, Ha3uBaeThes IBIS BULLETTRAX-3D.

300pakeHHsI TIOBEPXOHb MOPIBHIOBAHUX 00’ €KTIB, SIKI OTPUMYIOTBCS 32 JI0-
IIOMOTOI0 BKa3aHOI Bepcii, MalOTh YK€ BUCOKY SIKICTh, II[O B MEPCIICKTUBI JT03BO-
JISi€ TIOBHICTIO BiZIMOBHUTHCH BiJl BAKOPHCTAHHS OPIBHIIBHOTO MIKPOCKOITY.

Awnaniz chopMOBaHHX 3a pe3yJbTaTaMH aBTOMAaTHYHHX IOLIYKIB pEKOMEH-
JIOBaHUX CIHCKIB 13 3acTocyBaHHsIM peanizoBaHux y ABIC iHcTpyMeHTIB aist no-
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PIBHSUTBHUX JOCIHIJKEHb 300pa)X€Hb JO3BOJIIOTH OIMEPaTOpy 3POOHWTH BHCHOBOK,
YM MIPUCYTHIN B 0a3i JaHUX 00’ €KT, CTPUISHUH 3 TOI'O 3K CAMOT0 eK3eMILIIpY 30poi,
IO ¥ TOCTIKYBaHUN 00 €KT, i THM CaMUM:

— BCTaHOBUTH MPHUYETHICTH €K3EMILIAPY 30pOi 10 BUNHEHOTO KPUMIHAIBHO-
TO TPaBOINOPYIICHHS, SKIIO MPH peecTpamii 300pakeHHs CIifiB 30poi Ha Ky
(TiB3i) BCTAHOBJICHO CIIBHAMIHHS 31 chimamu Ha Kyii (Ti1b31), 300pakeHHs SKOT
3HaXOAUTHCSL B ONEPATHBHO-TIONIYKOBIM KOJEKILii KyJIb Ta Tijb3, BWIYYCHUX i
9ac MPOBEACHHS OMJISTY MICIIS TTOAIT Ta THINKX CITiMIUX (PO3IIYKOBHX ) Iii;

— BCTaHOBHUTH €K3EMIULIp 30poi Ta BIacHMKa, 3 SIKOTO Oyna CTpUISHA Ky
abo CTpinsHa TiTb3a, SKIO 33 PEe3yJNbTaTaMH INONIYKIB BCTAHOBJIECHO CHIBIAIiHHSA
300paXkeHHs CIifiB 30poi, sAKi BimoOpa3mnucs Ha i MOBEpXHi, 3 300pa’keHHAM Clli-
IIiB Ha Ky (TU1B31), sIKi 3HAXOAATHCS B PEECTPOBAHOMY PO3IiTi 0a3u TaHUX;

— 00’eTHAaTH 3JI0YMHHY, SIKI BUMHAIOTHCA 13 3aCTOCYBAaHHSIM OIHOTO EK3EM-
WIspy 30poi, K0 BCTAHOBJIEHO CIIBIAIiHHS 300pa)XeHb CIIiJiB 30poi Ha JAEeKilb-
KOX KyJISIX (Ti71b3aX), MOMIIIEHUX Y KPUMIHAIBHUHN PO3ii 0a3u TaHHX.

Kpim Toro, mmpoki moxxiuBocti ABIC Hanmae 1151 aHaizy 300paeHb:

1) BU3HAYCHHS CTYIEHIO 3HOCY Ta CTAaHy KaHAIy CTBOJY, HOro iHAWBIgyasb-
HUX O3HAK 3a CIIiJJaMH Ha Belydill TOBEPXHi KyJIi;

2) Bu3HaueHHs (HOpMH, PO3MIPIB, B3aEMOPO3TAIIYBAHHS CITiI0YTBOPIOIOTHAX
neraieit 30poi 3a X cimigamu, siKi BioOpas3iIics Ha Tib3i;

3) miAroTOBKH imrOCTpaLii i JOKYMEHTaIbHOrO O(GOPMIICHHS eKCIePTH3
00’exriB [4, c. 156-157].

[TosiBi aHAMITHYHUX CHCTEM CIPHUSUIO pO3YyMiHHA (hakTy, IO B 0a3ax JTaHUX
MICTUTBCS He Juiie iHopMaltis, a i 3HaHHS (IPUXOBaHI 3aKOHOMIPHOCT).

VY mpoueci NOPiBHUIBHOTO aHaNli3y MOXYTh OyTH BHKOPHCTaHI pi3HiI MeTo-
JIMKH: aHATITHIHUHA MOIIYK, OTOTOXKHEHHS 3 BUKOPHCTAHHAM EKCIIEPTHHUX TEXHO-
JIOTi 00’ €KTIB JOCIIHKEHHS; MAaTEMaTUIHE MOJICTIOBAHHS (KOPENALIHHUHA, perpe-
ciitauii, hakTopHU aHai3, MO0y 0Ba IMITAIIIMHIX MOAeeH TOIo).

Jlo cnenn¢ivHUX METOAIB IHTENEKTYAIIFHOTO aHaJi3y BiTHOCSITHCS aJITrOPUT-
MH 00MEKEHOT0 Iepedopy, KIacTepu3anis Ta Kiaacugikalis TOIIo.

Ieperarmy, siki gae 3acrocyBanHs EOM 1uis 30epiranHs, cucreMaTH3amii Ta
BHOIpKH peecTpariifHoi iHopmarii, moasaraioTs He TINBKH B HEOOMEXKeHil iHpop-
MariiHiit eMHOCTi Ta mBuaKik aii EOM, ane ronoBHUM YHHOM B aBTOMAaTHYHOMY
BHUKOHAHHI (pOPMaIILHO-JIOTIYHUX OIepalliil 3 aHaii3y i nepepoOKH OTPUMAHUX Bi-
nomocteid. OIMH 1 TOH caMui 00’€KT MOXKE PO3IIILAATHCS BIJHOCHO Pi3HUX CTPYK-
TYPHUX XapaKTEePUCTHK.

B AFBIC Bunukac HeoOXinHicTh B 06pobmi GiHapHux 300paxens®. VY moxi6-
HUX CHCTeMaX HEeOOXiTHOI € BHCOKAa TOYHICTh Ta MIBHAKICTH peai3allii aropur-
MiB 32 MIHIMAJIBbHHUX BUTparTax mam’ati. Tpaguuiiini Mmeronu Mopdooriyaux mnepe-
TBOPEHb CTAIOTh y JAHOMY BHUIAJKy HEe()EKTUBHUMHU.

13 Binapue 306pakenns — 1e nudpose 306paxkenns B [r, ¢], mikceni sxoro npuiMaoTs
3HauyeHHs Big 0 7o 1.
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Puc. 1. Buxinne 306paxxeHHs! pO3rOPTKH Ky

Puc. 2. BinapizoBaHe 300pakeHHsI pO3TOPTKH KyJIi

Bu6ip BUXiZHOTO OMHCY 00’ €KTIB € OMHIEIO 3 IEHTPATBHUX 33134 MPOOIeMH
posmizHaBaHHS 00pas3iB. [Ipu BrasoMy BHOOpPI BHXiTHOTO OITHCY (IIPOCTOPY O3HAK)
3a/1aya po3Mi3HABaHHS MOXKE CTaTH TPUBIaJbHOIO Ta, HABIAKH, HEBAAJIO OOpaHU
BUXIJHMH OIKC MOXKE TpHU3BecTH abo 10 AyKe CKIaJHOI MepepoOKy iHopMmariii,
a0o B3araii 10 BiICyTHOCTi BUPILICHHS.

B Meromax, OCHOBaHMX Ha CHCTEMi O3HaK BHUKOPUCTOBYIOTHCS €TaJOHH
00’exTiB. OHAK, y AKOCTI Oe3mocepeiHiX eMEeMEHTIB MOPIBHAHHS BUCTYIAIOTH HE
eJIEMEHTH 300pakeHb 00’ €KTa Ta eTaloHy, a O3HaKku 00’ekTa Ta eranoHa. [1lnaxom
BUIUICHHS 03HAK BJIAETHCSI CTBOPUTH CTUCHYTUH OmMUC 00’€KkTa B 00OpaHiil cucTemi
O3HaK, IO Pi3KO CKOPOYYeE 00’€M JaHUX, AKi 30epiratoThCs B TaM’sITi CUCTEMH, Ta,
TOJIOBHE, Yac 00poOKH iH(pOopMaIii HOpiBHAHO 3 iHIMMH MeTonamu. OfHAK € ode-
BHIHUM, 110 peai3allis arOpUTMIB BUAUICHHS 03HAK TAKOXK TTOB’s3aHa 3 IEBHIUMH
BUTpaTaMu 4acy i TOMy npH BHOOpi HaOLIbII iHPOPMATHBHUX O3HAK HEOOXITHO
OpaTtHl 10 yBard CTYIMiHb CKJIQJHOCTI NPOLEAYPH BUIUICHHS O3HAK 32 OOMEKCHUI
gac aHamzy [1, c. 76].

B aBTOMaTH30BaHUX iACHTH(IKANIHHUX CUCTeMaX HaHOUTIBII MPUHHATHUMH
€ TeOMETPUYHI 03HAKU 00’ €KTiB:

1. nyoma Ta nepuMeTp 300paxkeHHs 00 €KTa;

2. po3MipH BIMCAaHMX Ta OMNHCAHUX HAWMPOCTIIINX TEOMETPHYHHUX (iryp
(OKpyXHOCTEH, IPSIMOKYTHHKIB, TPUKYTHHUKIB TOIIO);

3. 4KMCIIO Ta B3a€EMHE PO3TalllyBaHHS KYyTiB;

4. MmoMeHTH iHepLii 300paxkeHs 00’exTiB [1, c. 80].

MowmenTtu iHepmii € moBoJi iHGOPMATHBHUMH O3HaKaMM JUIS HACTYITHOTO
eTainy po3Ii3HaBaHHA 00pasiB, ajie IX BU3HAYCHHS € HE TAKUM BXXE€ H IPOCTUM 3a-
BIAaHHAM. Pa3oM i3 THM, B I€SKHX BHIAJKaX MOXYTh BUKOPHCTOBYBAaTHUCH ITPOMIXK-
Hi pe3ynbTaTH OOYMCIIeHb, HANPHUKIIAMA, AT BH3HAUYEHHA KyTOBOI Opi€HTamii 30-
OpaskeHHS 00’ €KTa BiTHOCHO IIPUIIAZIOBOI CHCTEMH KOOPAMHAT.

BaxnuBo 3a3HaunTH, MO HAHOLTBIIMK e(pEeKT CKOpPOYEHHS 4Yacy 00poOKu
iHpOpMaIIii JocAraeThCs TP PA[iOHATBHOMY PO3IOJIIICHHI THUIIB BUKOPHCTOBY-
BaHMX O3HAK 3a PIBHAMH po3Mi3HaBaHHA. Tak, Ha HIKHIX PIBHAX, KOJIH MPUXO-
JIUTBCS MaTH CIPaBy 3 MaKCHMAaJIbHHM YHCIIOM BapiaHTIB, HEOOXiIHO 3alydaTH
O3HaKH, SKi He MOTPEOYIOTh BEIMKNX OOYMCIIIOBAJIBHUX BUTPAT Ha IX BU3HAYCHHS
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(HampuKITaz, IUIONIi Ta TepuMeTpu 00’ €KTIiB), a HaOTBII iHOpMaTHBHI (Taki, Ha-
NPUKJIAJ, SK MOMEHTH 1HEpIil) — 3aCTOCOBYBAaTH Ha BEPXHLOMY PiBHI, JIe YHCIIO
aNBTCPHATUB € MiHIMAJIbHIM.

TakuMm 4WHOM, HIWBiTyadbHI O3HAKH BOTHEMAIBHOI 30poi, siKi BimoOpasu-
JHCh B ciTigax 0oiKa, MOXKHA OITMCATH 3a JOIIOMOTOIO Pi3HUX AECKPHUIITOPIB — Xa-
PaKTEepHCTHK, SIKi BU3HAYAIOTHCS OJHO3HAYHUM YMHOM. Jleckpunropamu, siki He
3ajexarh BiJl opieHTauii 300pakeHHs €: IUIolla, epuMerp, MoMeHTH iHepii. Li
JIECKpUNTOPH (OPMYIOTH BEKTOp CTaHIB O3HaKu. KilacTepHuil aHani3 103BOIsIE€ HA
OCHOBI TIOPIBHSHHS TaKWUX BEKTOPIB pOOWUTH BHCHOBKH IMOJO TMOIIOHOCTI CIIiIIB.
Jlo Toro X, U1 MOJaIBIIOr0 CKOPOUYCHHS KOJa MOIIYKY «IIapHHUX» CIiAiB (Hampu-
KJal, 0 YHCEIBHOCTI, piBHOI 1-2 % Bix 3aranpHOro yucia 00’€KTiB TECTOBOrO
MacHBY) € HEOOXITHUM JOIATKOBUI aHaJi3 CIiIB 3 MPIOPUTETHOTO CIHCKY 3a Je-
CKPHIITOpaMH, SIKi OIUACYIOTh PopMy 00’ekTa. J[0 TakuX TeCKpUITOPiB MOXKHA Bifl-
HECTH KOHTYpH, NOOY/IOBaHi 3a 30BHINIHBOI0 MEXKEI0 BHIUIEHNX o3HaK. IIpm mpo-
My He BinOyBaeThcs BTpatd iH(opMarii, aje 3Ha4HO 3MEHIIyeThes 11 00’ eM (Tmik-
ceni, sIKi He HaJeXaTh 10 MKl 00’€KTa He HecyTh iH(popmarllii). BunydeHHs KoH-
TYpIiB MOXKIIMBO 3IIHCHUTH 3a JOIIOMOT'OF0 BIAIIOBITHOTO ajlrOPUTMY, PEaTi30BaHO-
ro B 6i6mioreri OpenCV. AnpokcuMariist KOHTYpY I03BOJII€ 0€3 CyTTEBOI BTpaTh
iH(opMmarii B pa3u 3MEHIINTH KUTBKICTh TOUOK y KOHTYpPi Ta 3HAYHO IIPUCKOPUTH
KOHTYpHHH aHaini3. KoHTypHe (BEeKTOpHE) MO/AHHS JI03BOJISIE, HAPUKIIAL, Mixpa-
XYBaTH KUIBKICTb iedekTiB BumykiocTi ¢irypu [12, c. 181-186; 2, c. 7].

3acTocyBaHHsS KOHTYPHOTO aHali3y B MOAAIBIIOMY JO3BOJIUTH OLNBII KO-
PEKTHO c(OPMYBATH «KOPOTKHUII» MPIOPUTETHUH CITHCOK.

Puc. 3. Binapizariis 300pakxeHHs 3 BUPIBHSIHAM OCBITIICHHSIM: a) PE3yJIbTaT 3aCTOCYBaHHS MEIi-

aHHOI QinbTpawii a1 300paxkeHHst ¢y 0oka 3 BUPIBHAHOIO CKpaBicTio; 6) OiHapizoBaHe 30-

OpaskeHHs; B) GiHapi3oBaHe 300paXKeHHsI MICISI 3aCTOCYBaHHS orepaiiii MOp(OIOTIYHOTO 3aMH-
KaHHS Ta PO3MUKaHHS Ta BUAJICHHs 00’ €KTiB Iuomieto MeHu 40 mikceniB

CyTTeBe CpOIIeHHs BUXITHUX 300pakeHb MpH X OiHapizamii 3a po3podie-
HUM aQJTOPUTMaM JI03BOJIS€ 30€perTH OCHOBHI XapaKTEPUCTHKH (IECKPUITOPH)
03HaK, TaKl, K IUIOIIA, HepUMeETp, KOH(pIrypalis, paxiyc Ki ToIo. 3acTocyBaH-
Hsl PI3HUX AITOPUTMIB 0OpPOOKM 300pa’keHb J03BOJISIE OUIBLI KOPEKTHO BUILIATH
O3HAKH Ta, B MIJIOMY, MiABUIMUTH ¢(HEKTUBHICTH MTEPEBIPOK B aBTOMATUIHOMY pe-
JKUMI 3a 6a3aMu TaHUX TUPPOBUX 300pakeHb CITIIB OOMKIB.
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NHO®OPMAIIMOHHO-AHAJIMTUYECKOE OBECHHEYEHHUE
MNPOBEJEHUA CY JEBHO-BAJVIMCTUYECKHUX SKCIIEPTHU3

B. C. bonnapnb

HocynebHoe paccieoBaHue U CyneOHOe pa30MpaTenbCTBO YrOJIOBHBIX MPECTYIUICHHI,
COBEPIUCHHBIX C MPUMEHEHHEM OTHECTPEIBHOIO OPYXKHS, TPeOYeT PEILICHHs IIHPOKOro Kpyra
B3aHMOCBSI3aHHBIX 3a/1a4 B PaMKaX HCIIOJIb30BAHHs YKCIIEPTHBIX TEXHOIOrHil. OJJHON U3 HUX SIB-
JSIETCST MACHTH(MHUKALHS OTHECTPEIBHOTO OPYXXHS 1O CICAaM Ha CTPEISIHBIX THJIb3aX U IMyIsX,
KOTOpasi OCYIIECTBIISCTCS B MPOLECCe MPOBEICHUS CyAeOHBIX dKCrepTu3. Jyist 3TOro MCHolib-
3YIOTCSI aBTOMAaTH3HPOBAHHbIE OAIUTHCTHYECCKUE HACHTU(DUKALIMOHHBIE CHCTEMBI.

AKTyaJIbHOU TPOOJIEMOM aBTOMATHYECKOH MASHTH()UKALIMN OPYXKHS SIBJISETCS pa3padboT-
Ka 3 (HEeKTUBHBIX AITOPHUTMOB IIPOBEACHHUS IPOBEPOK IT0 MACCHBAM, KOTOPBIE COIACPKAT ACCATKA
TBICSY IIU(PPOBBIX H300PAKEHUH OTHOTUIIHBIX CIIEI0B OOHKOB.

B ABUC Bo3nukaetr He0OXOIMMOCTh B 00paboTKe OHMHApHBIX M300pakeHuil. B momo0-
HBIX CHCTeMaX HEO0OXOJMMa BBICOKAs TOYHOCTb W CKOPOCTh PEAU3alUH AITOPUTMOB TIPU MHU-
HUMAJBHBIX 3aTpatax NaMATH. TpaJduiiOHHBIE METOABI MOP(OIOrHYECKHX MpeoOpa3oBaHmit
CTaHOBSITCS B JJAHHOM ciiy4ae Hed()(HeKTUBHBIMU.

B aBTOMaTH3MPOBAaHHBIX HUICHTH(H)HKALMOHHBIX CHCTEMaX HAauOOoJIee MPUEMIICMBIMH SIB-
JISIFOTCSI TEOMETPUYECKUE TIPU3HAKH 00BEKTOB:
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1. miomans U nepuMeTp n300paxeHust 0ObEKTa;

2. pa3Mepbl BIIMCAHHBIX U OMMCAHHBIX MPOCTBIX FE€OMETPUUECKUX (HUTYp (OKPYKHOCTEH,
HPSIMOYT'OJIBHUKOB, TPEYrOJIbHUKOB U T.11.);

3. YMCIIO ¥ B3aUMHOE PACIIOJIOKEHHE YITIOB,;

4. MOMEHTbI HHEPLIUH U300paskeHHH 00bEKTOB.

VHanBuIyabHbIE NMPU3HAKH OTHECTPEIBHOTO OPYXKHs, KOTOPbIE OTPa3HIHCh B Clieax
0o0iika, MOXKHO ONUCaThb C MOMOLIBIO PA3JIUYHBIX AECKPHITOPOB — XaPAKTEPUCTHK, KOTOPHIE
OIpeNIeNSIIOTCS OIHO3HAYHBIM 00pa3oM. Jleckpunropamu, KOTOpbIE HE 3aBHCSAT OT OPHEHTALMU
n300paXKEHHUs: IIOLIA b, IEPUMETP, MOMEHTBI HHEPLUH. DTH JECKPUNTOPBI GOPMHUPYIOT BEKTOP
coCTOsIHMI Tpu3Haku. KiiacTepHbIil aHamM3 MO3BONSET HA OCHOBE CPAaBHEHHUSI TAaKMX BEKTOPOB
JIeNIaTh BBIBOJIBI O CXOJCTBE CIIE/IOB.

JlanpHeHmMM HanpaBlieHHEM COBepIeHCTBOBaHuMs ucnonbs3oBanus ABUC, kotopoe Oy-
JIeT croco0cTBOBaTh Oonee 3P HEeKTUBHOMY IOUCKY 0OBEKTOB, €CTh pa3paboTKa UIEOIOTHU €11 -
HOro0 KJIaccu(UKaTopa MapoB U T'MIIb3, a TAKXKE CJICL0B, OCTAIOLIMXCS HA UX MOBEPXHOCTAX 4ac-
TAMH OpPY)KHs, U TIOCTPOCHHUE YK€ HA DTOM OCHOBE aBTOMAaTH3MPOBAHHOH MOHUCKOBOW CHCTEMBI
opyxkwus. [lns oOecriedeHHss BO3MOXHOCTH (DOPMHUPOBAHMS PasMYHBIMU HCCIICIOBATEISIMH
eanHON 0a3bl NAaHHBIX MOUCKOBOW CHUCTEMBbI HEOOXOOUMa YHH(MKALUS METOAUKH H3MEPEHUH
[apaMeTpoOB CJIEAOB B COOTBETCTBUH C YKa3aHHBIM €IHHBIM Kiaccudukaropom. JlanbHeiimee
COBEPIICHCTBOBAHUE KOMIIBIOTEPHOW TEXHHMKH IMO3BOJMT IPUMEHHUTH OOJiee CIIOXKHBIE MaTeMa-
THYECKUE METOABI 00pabOTKH cleJoBOH HH(OPMALUHU U OCYIIECTBUTH NEPEXOX K paboTe ¢ Tpex-
MEPHBIMH XapaKTEePUCTHKAMH Ci1ef0B. IMEHHO TH U3MEHEHHUs JOJKHBI CIIOCOOCTBOBATH CO3-
JIAHUIO MOJHOCTBIO aBTOMATHYECKOH CUCTEMBI CyeOHO-0a/uINCTHYeCKOH nIeHTU(DHUKALINH, CII0-
COOHOI1 pemarh He TOJIbKO TEXHUYECKHE, HO ¥ aHATUTHYECKHE 3a1auu.

INFORMATION AND ANALYTICAL SUPPORT
FOR FORENSIC BALLISTIC EXAMINATION

V. Bondar

Pre-trial investigation and trial of criminal offenses committed with the use of firearms,
requires solving a wide range of interrelated tasks within the framework of the use of expert
technologies. One of them is the identification of firearms in the footsteps of shooting cartridges
and bullets, which is carried out during forensic examinations. For this purposes are used
automated ballistic identification systems.

The actual problem of automatic weapon identification is the development of effective
algorithms for conducting checks on arrays that contain tens of thousands of digital images of the
same type of traces of strikers.

There is a need in ABIS to process binary images. In such systems, high accuracy and
speed of implementation of algorithms are required with minimal memory costs. Traditional
methods of morphological transformations become ineffective in this case.

In automated identification systems, the most acceptable are the geometric features of
objects:

1. the area and perimeter of the image of the object;

2. the dimensions of inscribed and described simple geometric shapes (circles, rectangles,
triangles, etc.);

3. number and relative position of angles;

4. moments of inertia of images of objects.

The individual signs of firearms that are reflected in the marks of the striker can be
described with the help of various descriptors — characteristics that are uniquely determined.
Descriptors that do not depend on the orientation of the image: area, perimeter, moments of
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inertia. These descriptors form a state vector of signs. Cluster analysis allows, on the basis of a
comparison of such vectors, to draw conclusions about the similarity of traces.

The further direction of improving the use of ABIS, which will contribute to a more
effective search for objects, is the development of the ideology of a single classifier for balls and
cartridges, as well as traces remaining on their surfaces with parts of weapons and building on
this basis an automated search system for weapons. To ensure the possibility of the formation by
different researchers of a unified database of the search system, it is necessary to unify the
technique for measuring trace parameters in accordance with the specified single classifier.
Further improvement of computer technology will allow applying more sophisticated
mathematical methods for processing trace information and make a transition to work with three-
dimensional characteristics of tracks. It is these changes that should contribute to the creation of
a fully automatic forensic-ballistic identification system capable of solving not only technical but
also analytical tasks.
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