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AHHOTaLms. Beederue. 113 Teopun cyaebHOI 3KCnepTu3bl M3BECTHO, 4TO IPPEKTMBHOE NCCIef0BaHIe Cef0B HA MecTe MPOMCLLECTBUS BO3-
MOXHO TO/ILKO NP1 KOMMIEKCHOM M3Y4eHNM BCeX BUAOB CIeA0B, NO3TOMY NS 06BEKTUBHOI OLIEHKN 06CTOATENLCTB B YCNOBUSX 06HAPYXKeHNSs
C1e0B OTHECTPE/ILHOTO OPYXXWUS HE0OXOAUMO MPUMEHNTL KOMMNEKCHBIA NOAXOA K METOANKe paboThl CO cnefiaMi v Hapagy ¢ banaucTuyecku-
MU METOAAMU NPUMEHSTb METOAbI MCCIEA0BaHMS BeLLecTB, MaTepuanos 1 n3genvii. Memods:. Ycnex paccnefoBaHus KOHKPETHOTO CO6bITUS
BO MHOrOM 3aBUCUT OT 06BEKTUBHOIO YCTAHOBIEHNS 06CTOATENLCTB, MPY KOTOPbIX ObL1 NPOU3BEAEH BLICTPEN, UTO MOXET ObITh Peanin30BaHo B
pe3ynbTate KOMMAEKCHOTO NOAXOAA K MPOLIECCY MCCIeA0BaHMUS 1 NPOBEACHNS SKCNePUMeHTaNbHbIX UCCNeA0BaHNIA. IKCNepUMEHT NPOBOANA-
€A1 B YCNOBUAX OTKPLITON MECTHOCTW. bbin MPONU3BEAeH 3KCNePUMEHTaNbHbIA OTCTPEN Ha YeTbipex BUAaX TKaHeil, Hanbonee BOCTPEOOBAHHBIX
LUBEIIHON NPOMbILLNEHHOCTbI0: TPUKOTAX, NOAMICTEP, LEPCTAHAsA TKaHb, ieHM, C paccTosHus: 5, 10, 15 M. BbiCTpenbl npou3BOANANCH U3 0XOT-
HWUbero, IMagKOCTBONLHOMO OrHecTpenbHoro opyxus X-18E 12-ro kanubpa ¢ npumeHeHnem ApoboBoro noaucHapsaa (4pobs ¢ Homepom
0000 guametp — 5 Mm). Bcero 6bin0 npon3BeseHo 28 BbICTPENOB — N0 7 B KaXZAbli BUA TKaHW. Pesyabmamel. B xofe npoBefeHHbIX nccneo-
BaHWIA Ha TKaHbIX MaTepuanax Obin BbIBNEH P MOPGONOTMUYECKNX MPU3HAKOB, PaHee He OTMeYEeHHbIX NCCIe0BaTENSMI 1 MO3BONSHOLLAX
¢ bonee BbICOKOIH CTENEHbI AOCTOBEPHOCTY 0TO6PA3NTL 06CTAHOBKY MeCTa NPOMCILECTBIS, a TAaKxe 061erynTb AanbHeiiluee IKCNepTHOE UC-
CnefioBaHne. AHaN3MPyeTcs M3MEeHeHNe opraHoNenTUUeckux 1 Mopdoaornyeckux MPU3HAKOB Ha Pa3NUHbLIX BUAAX TKAHENl B 3aBUCUMOCTI
OT X PU3MKO-MeXaHUYEeCKIX CBOCTB, LBETa, CTPYKTYPbI 1 PacCTOSHMS, C KOTOPOrO NPOM3BOAWACA BbICTpeN. 3aKmoyeHue. CTaTbs NOCBALLEHA
aHanu3y Mopdponornyecknx NPU3HaKkos, BOSHUKAIOLLX NPV BbICTPENe W3 FaKOCTBONLHOMO OXOTHUYBLEro PYXbSl Ha Pa3NNUHbIX BIAAX TKAHbIX
MaTepuasnos Apo60BbIM NOAMCHAPAZOM C Pa3ANYHON AuCTaHLMK. lPeNonaraeTcs, 4to B pesynbTate UCCNeA0BaHNS MOTYT ObITb YCTAHOB/EHbI
JaHHble 0 MOeNy NPUMEHeHHOT0 OPYXNs, BIUJe NaTPOHa, HanpaBAeHN 1 AUCTaHLMK BbiCTpena.

KnioueBble cnosa: mopdonornyeckue npusHakin CNejoB BbICTPeNa, IMajKkoCTBONbHOE OTHeCTPeNbHOe OpyXue, Ap0b0BOil NonnCHapsA, Tka-
Hble MaTepuanbl, Mecto NPONCLIECTBUS, AUCTAHLNA BbICTpeNa
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Empirical study of morphological signs of traces of gunshots with shot poly projectile on woven materials

V. V. Zaitsev

Saratov State Law Academy, 1 Volskaya St., Saratov 410056, Russia
Vladimir V. Zaitsev, zavladi@yandex.ru, https://orcid.org/0000-0002-3857-4603

Abstract. Introduction. The theory of forensic examination highlights that an effective study of traces at the scene of an incident is possible only
with a comprehensive study of all types of traces. Therefore, to objectively assess the circumstances in the conditions of detecting traces of firearms,
one should apply an integrated approach to the method of working with traces and use methods of examination of substances, materials and
products, alongside ballistic methods. Methods. The success of the investigation of a specific event largely depends on the objective establish-
ment of the circumstances under which the shot was fired, which can be done as a result of an integrated approach to the research process and
experimental research. Empirical analysis. The experiment was carried out in an open area. Experimental shooting was carried out on four types
of fabrics most demanded by the garment industry: knitwear, polyester, woolen fabric, denim from a distance of 5, 10, 15 meters. The shots
were fired from IZH18E 12-gauge smooth-bore hunting firearm, using a shot poly shell (shot with the number 0000 diameter — 5 mm). A total
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of 28 shots were fired - 7 shots at each type of fabric. Results. In the course of the studies carried out on woven materials, the author identified
a number of morphological features that had not previously been noted by researchers and that help to display the situation at the scene of the
incident with a higher degree of reliability and facilitate further expert research. The change in organoleptic and morphological characteristics
on various types of tissues is analyzed depending on their physical and mechanical properties, color, structure and distance from which the shot
was fired. Conclusion. The article is devoted to the analysis of morphological features that occur when shooting from a smoothbore hunting rifle
on various types of woven materials with a shotgun from different distances. It is assumed that as a result of the study, data on the model of the
weapon used, the type of cartridge, the direction and distance of the shot can be established.
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BeepeHue

TekcTu/nbHBIE (TPUKOTa)K U TKaHbIE) U He-
KOTOpBIE [Ipyrye TKaHW OTHOCHTENIbHO UX KpH-
MUHA/IMCTUUECKOTO 3HAUeHUs SIBJISIFOTCS JTyYLIUM
MaTepHuasioM sl UCC/IeZIOBAaHUs TIPY BBICTpeJIe, TI0
CPaBHEHUIO C [PYTUMHU CJIeI0BOCTTPUHUMAIOIITUMU
00BbeKTaMu (JpeBeCHUHOM, >Kee30M U T.7I.), TaK Kak
Ha HUX XOPOIIO 0TOOPaXkaroTCs CJIe/IbI He TOJIBKO
OCHOBHOTO, HO U [JIOTIOJTHUTE/IBHBIX ()aKTOPOB BbI-
crpena [1, c. 2], undopmanusi, mosyueHHas Mpu
WCC/IeIOBaHUU TaKUX CJIe/IOB, UMEeT BayKHOe JJ0Ka-
3aTebCTBeHHOe 3HaueHue [2, c. 210]. HecmoTps Ha
TO UTO METOJUKA UCC/IeZIOBAaHUS C/Ie/IOB BLICTpesIa
Ha TMperpajiax, a UMEHHO Ha TKAHbIX MaTepuaax,
pa3paboTaHa, OHa HYXX/]AeTCsS B TTOCTOSHHOM 00-
HOBJIEHWUHU U [IOTIOJIHEHUH, TIOCKOJIbKY €XKero/HO
TOSIBJISIETCS OTPOMHOE pa3HOOOpa3ue HOBbIX BUIOB
TKaHbIX MaTepPUasoB, U3 KOTOPBIX [ILETCS OZIEXK/,
W3MEHSIFOTCSI U XapaKTePUCTHUKK COCTaBa MaTPOHOB
[3, c. 53], B yaCTHOCTH NAaTPOHOB I71a/IKOCTBOJILHBIX
pYy>Kel, KOTOpbIe SIB/ISIFOTCSI Hanbosiee pacpocTpa-
HEHHBIM BU/IOM OPY>KHUsl, HAXOZSILLIEroCsl Ha pyKax y
60s1bILIOr0 KO/TMUeCTBa HaceneHust Poccuu, mostomy
MMEHHO TJ1aJJKOCTBOJIbHOE OTHEeCTPEeIbHOE 0Py KHUe
¢uUrypupyet BO MHOTHX TIPECTYIIJIEHUSIX, 0COOeH-
HO Ha ObITOBOM ypoBHe. C KPUMHUHATUCTHUECKON
TOYKH 3peHUs1 HaubO/IbIINI UHTepec TIpe/ICTaBIsi-

10T TIPM3HAKKU CJIeJIOB BBICTPEsia, OCTaBJIeHHbIe Ha
rperpajiax KOHKPEeTHBIM BU/IOM I71a/JKOCTBOJILHOTO
orHecTpenbHOro opy»xus [4, c. 1].

MeTopab!

B Xxoze maHHOTrO ucc/eoBaHUs ObII Mpo-
W3BeJleH 5KCIepUMeHTa/ibHbIA OTCTPes pa3HbIX
BU/JIOB TKaHeil C pa3HOT0O pacCTOSIHUSI U B Pa3HbIX
MOTO/IHBIX YC/IOBUSAX. JKCIIEPUMEHT MPOBOAUIICS B
YCJI0BUSAX OTKPBITON MeCcTHOCTU. bbl mpousBesieH
9KCTepUMEeHTa/IbHbIN OTCTpPes Ha YeThipex BUZAX
TKaHel, Hanbosiee BOCTpeOOBAHHBLIX B IIBEHHOMN
TIPOMBILI/IEHHOCTH: TPUKOTaX, OJIUICTEP, LLIEPCTS-
Hasl TKaHb, JP)KMHCOBas TKaHb-/JeHUM, C PACCTOSIHUS
5, 10, 15 M. BbicTpesibl TPOU3BOAMIUCEH U3 OXOTHU-
Ybero, I71a/IKOCTBOIbHOT O OTHECTPETEHOTO OPY KU
VI)K-18E 12-ro kaubpa, c mprMeHeHrHeM ApoO0oBOro
nosivcHapsiza (apobs ¢ Homepom 0000 muameTp —
5 mm). Beero 6b110 mipon3BeieHO 28 BHICTPEIOB —
o 7 B KaXkK/bl{ BUJ TKaHU. VccnenoBaHue ciiefloB
BBICTpesia MPOBOJUIOCH OPraHOJeNTUYeCKUMU
¥ Mop$oJIOTHUECKUMH MeTOZlaMHU C HCII0b30Ba-
HUEM TOUEUHOTO0 OCBeTUTens, YD-ocBeTUurens,
ontTruyeckoro mukpockona tuna MBC. I1pu BbI-
cTpesne ApoOOBOY MOMUCHAPS[, TPOXO/s depe3s
TKaHb, 00pa3yeT CKBO3HBIE TTOBPEXAEHUS Herpa-
BUJIbHON (DOpMBI C pBaHBIMHM Kpasimu (puc. 1-4).

Puc. 1. CKBO3HOe TOBpesK/ieHe HerpaBUIbHON (HOPMBI C
PBaHBIMH KpasiM{ TPUKOTA)KHOW TKaHU
Fig. 1. Through damage of irregular shape with torn edges
of knitted fabric
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Puc. 2. CKBO3HOe TOBpesK/jeHHe HelpaBU/IbHON (OpPMBI
C PBaHBIMH KpasiMM CUHTETHUECKON TKaHU (TI0JIU3CTEP)

Fig. 2. Through damage of irregular shape with torn edges
of synthetic fabric (polyester)
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Puc. 3. CKBO3HOE MOBpPeXK/eHHe HernpaBUIbHONW (OPMBI C PBAHBIMH KpasMH
IIepPCTSIHOM TKaHU
Fig. 3. Through damage of irregular shape with torn edges of woolen fabric

Puc. 4. CKkBO3HOe TIOBpeXJeHUe HelpaBUIbHOU (OPMBI C PBAHBIMHU KpasMu
JPKMHCOBOM TKaHU-IeHUM

Fig. 4. Through damage of irregular shape with ripped edges of denim

CHapsifi pa3pylaeT U YHOCHT C co0OOW BOJIOKHA
HUTEMH, ¥ B TOUKe KOHTAKTa C Mperpaiol Hab/o/a-
€TCsl TaK Ha3blBaeMbIli «MUHYC TKaHU», T. €. MPO-
CBeT, KOTODLIM He 3aKpPbIBAETCS MpU COMMKeHUH
KOHL[OB HUTeH 10 KpasiM moBpexzeHus. KoHLbI
HUTeMN 10 KpasiM MOBPeXK/IeHUsI HEPOBHbIE, CU/TBHO
pas/ioxmMaueHbl, 0OpallieHbl B IPOCBET MOBPeX/e-
HUs U BHYTPb, 110 X0y [BU)KeHUs cHapsifa. [Ipu
OpraHoJIenTU4eCKOM U MOP(OJOrMuecKOM UCCIe-
[IOBaHUU TKaHU ObLIO BBISBJIEHO, YTO HA TKaHU
W3 HaTypasbHbIX LIEPCTSAHBIX BOJOKOH KE/NTOro
1[BeTa UMEIOTCS SIPKO BbIpaKeHHbIe CJie/[bI KOTIOTH.
[IprueM Ha TPUKOTAXKHOU U [IP)KUHCOBOU (/I€HUM)
TKaHSIX CJIeIbl KOTIOTU TIPOSIBJISTFOTCS] TOJTBKO TIPU
MUKPOCKOIMHMUeCKOM HCCJefiloBaHuu (puc. 5-7).
[Tpu uccefoBaHUM CUHTETHMUECKOTO MaTepuasa
(mosmacrep) nog, MUKpockoriom MBC-10 nipu yBe-
nuuyeHuu 40 KpaT c/iefibl BEICTPeJia OTIMYaJUCh OT
IPYTUX TKaHel — Hab/I0JamoCh SIPKO BhIpaykeHHOe
oTJIaB/IeHHe 110 KpasiM C/lefia 3a CUeT CUJIbHOT'O Tep-

lpaBo

MHUUYeCKoro BO3AeﬁCTBHH. To ecTb cuHTeTHUUeCKas
TKaHb O0JIBbIIIE, UeM JpyTHe BU/IbI TKAHEH, pearupyeT
Ha TEPMUUECKOEe BO3/IeMCTBUE TP TOPaXkKeHUH ee
cHapsiziom (puc. 8).

PesynbTathl

[Ipu BeICTpE/Ee I1aJKOCTBOJIBHBIM OTHECTpeslb-
HbIM opykueMm VDK-18E 12-ro kanubpa apoboBbIM
ToJTMCHapsizioM (pobb ¢ Homepom 0000, quameTp —
5 MM) Ha JJUCTaHIMK 3 M Ha BCex 00beKTax: TPUKO-
TaX, TTOJIMACTEP, IIePCTsHas TKaHb, IEHUM, 0OHapy-
JKeHbl BHE/J|pUBLLIMECS YaCTULbI [TOYBbI, TaK KaK pH
BBICTpejie 00BEKThI HAaXOAUINUCh Ha 3eMJIe.

[Ipu BeICTpesie C AaHHON JUCTaHLMU I10 L1ep-
CTSIHOM TKaHU MPOM30ILLJIO pa3ziesieHue 00beKTa Ha
[IBE UACTH, UTO OOBACHSETCS] COXPAHEHNEM KYUHO-
CTH 1po0H, B TO BpeMsi Kak Ha IPyrUX 00beKTax mpu
3-MeTpPOBOM MCTAaHLIUY BBICTPEJIa TAKOr0 IPU3HaKa
He HaOmoaetcst. Ha Tkanu Bugia «Iosiuacrep» rnpu-
CYTCTBYIOT SIPKO BbIPa’KeHHbIE CJle/ibl OI1/1aBJIeHHUS
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Puc. 5. IllepcTaHas TKaHb nog, MUKpockoriom MBC-10
npu yBenuueHuu 40 kpaT
Fig. 5. Woolen fabric under the microscope MBS-10
at 40x magnification

Puc. 6. TpukoTa)kHasi TKaHb 10/ MUKDPOCKOIIOM
MEC-10 npu yBenuuenuu 40 KkpaT
Fig. 6. Knitted fabric under the microscope MBS-10
at 40x magnification

Puc. 7. [I)xvuHCOBast TKaHb-I€HUM I10[, MUKPOCKO-
nom MBC-10 nipu yBenmuenuu 40 kpar
Fig. 7. Denim under the MBS-10 microscope at
40x magnification

3a CYeT TePMHUUECKOTO BO3/eHCTBUSI, OTCYTCTBYIOT
BU/IMMBbIe CJle[ibl OKOITUeHHs U3-3a YepHOro liBeTa
Y XapaKTepHOW CTPyKTypbl MaTepuasna. YacTuiy
CTOpEeBLIero Mopoxa HU Ha OZIHOM 13 0ObEKTOB MpU
BBICTPEJIE C 3TOTO PACCTOSTHUSI 0OHAPY>KeHO He ObL/I0,
MPUYMHAMHU MOTYT ObITh HU3Kasi TEMITepaTypa BO3-
nyxa (—15°C) u cusibHbIY BeTep.
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Puc. 8. CuHTeTHUeCKast TKaHb (TI0JIMACTEp) MOf, MUKPOCKO-
nom MBC-10 npu yBennuenuu 40 xkpar
Fig. 8. Synthetic fabric (polyester) under the microscope
MBS-10 at 40x magnification

[Ipu BbICTpe/sie U3 I/1aJKOCTBOJIBHOIO OTHe-
ctpenibHOrO opy>kust XK-18E 12-ro kanubpa apo-
6oBbIM TIOSTUCHApPsIAOM (Apobs ¢ HomepoMm 0000,
IrameTp — 5 MM) Ha AuCTaHUU 10 M MbI BBISIBUIN
Ha/Jnule «MUHYC-TKaHW», KOTOpOe 0Opa3oBaHO
KYUHOCTBIO T10JIeTa IpoOu, 3TO OTCJIEKUBAETCS Ha
BCEX MMEIOIIUXCST OTCTPe/ITHHBIX Ha JaHHOM pac-
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cTosiHuU o6bekTax. [IprueM, M0 MHEHHIO MHOTHUX
VUeHBIX, «MUHYC-TKaHb» OT CIIJIOIIHOTO AeHCTBUS
npobu obpa3yeTcs TOILKO Ha IMCTaHIUK BBICTPeJIa
110 3 M. U TakkKe UMeIOTCSl MHO>KeCTBEHHbIE MeJIKHe
TIOBpesKieHusI, 00pa30BaHHbIe OT/e/TEHO JIETSIIUMU
I pobUHAMU.

Ha miepcTsiHOM TKaHU HAaOJTIOAAFOTCS SIPKO BBI-
Pa’keHHbIe CJie/[bl KOTIOTH B 00/1aCTH MOBPEXAEHUS
MOJTUCHAPSIZIOM, OOBACHUTL 3TO MOXXHO LIBETOM
JlaHHOW TKaHU, KOTOPbIN KOHTPACTHO BOCTIPUHSI
oca’k/ileHe MOPOXOBbIX ra3oB. [IpnyeM Ha ocTasib-
HBIX 00bEKTaX, OTCTPEJISTHHBIX C TOM JKe TUCTaHI[IH,
KOIOTb €/1a00 BhIpaXKeHa.

Ecnu paccMaTpuBaTh CUHTETUUYECKHEe MaTepu-
asbl, TaKue Kak TOJHNACTEP, TO CJief, BLICTpesia U3
[JIaZIKOCTBOJILHOT'O OPY>KUsI, 3apPSKEHHOT0 IPO0bI0,
OyzeT He C/MILKOM OT/IMYAThHCS OT APYTUX TKaHeM.
OTnuuuTeNbHBIM NTPU3HAKOM OyZieT CUJIBHO BbI-
pa)keHHOe OI/IaB/IeHue TI0 KpasiM cJiefia 3a CueT Xa-
paKkTepHOl peaKI[My Ha TepPMUUYeCKoe BO3/leliCTBUe
MPO/IyKTOB BbICTpe/a.

ITpu BBICTpEJIE W3 TJIaJKOCTBOJILHOTO OTHe-
cTpesbHOro opyskust DK-18E 12-ro kanubpa apo-
00BBIM TIO/IMCHapsIZIoM (Apobk ¢ Homepom 0000,
AvuaMeTp — 5 MM) Ha AUCTaHLUM 15 M Ha TKaHU
BUJA «/JeHrM» MBI Hab/rOZjaeM SIPKO BbIpa)kKeHHOe
OKOITUeHHe BOKPYT ITOBPeXXAeHHUH B BU/ie 0CaXKAeHUs
TOPOXOBBIX T'a30B, a TAKIKe MOSICOK 00TUpaHUSI.

[Tpu BBISIBJIEHUM CJie/IOB BHICTpeJsia Ha /U-
CTaHLUU 15 M C TOMOII[bI0 MUKPOCKOITUUECKOTO
WCCITeIOBaHUS, T/le B KaueCTBe 00BHeKTa BBICTYTIAeT
TaKOW BU/[ TKaHH, KakK «[loguacrep», Mbl 0OHapy-
>KUJIW TIOJTHOE OTCYTCTBHE OKOMUeHUs1, B OT/IMUKE OT
Ipyrux o0bekToB. Ho Tak ke, Kak U TIpU BBICTperie
C OTIMCAHHBIX BbIlle JUCTAHIUH, AaHHBIN BUJ
TKaHU MMeeT XapaKTepHOe OIJIaBJeHre 0 KpasiM
TIOBpeXX/JeHUM.

3aKnwyeHune

Ha TKaHAX BO3MO)KHBI BCe C/1ejbl [JOIIO/IHUTE Ib-
HBIX (PAaKTOPOB BBICTPE/ia, a UMEHHO Ha OMKHEM
paccTosiHUM — C/eJbl pa3phiBa, OllajieHus, orljlaBiie-
HHUS1, KOTIOTh, TOUEUHAasi OChITb TIOpoXa (CropeBLLero
Y HeCcropesIllero) u mosicok ootupanus. [Ipu stom
MOTYT BO3HUKHYTh CJIOKHOCTH C UX YCTaHOB/IEHUEM.

Ipu uccnenoBaHyy XapaKTepa MoTy4eHHbIX TTOBPesK-
,E[eHI/IfI Ha pa3/IMUYHbIX BUaX TKAHBIX MaTepHa/ioB
MOJKHO BBISIBUTH MOP(HO/IOTHYEeCKHe TIPHU3HAKH, T10
KOTODBIM C AOCTaTOqHOﬁ CTereHb0 J0CTOBEPHOCTHU
OIpenedarTCa JUCTaHLKA BBICTPe/Id, a TAKXKe pa3-
JINUMSI TIOBPEXK/|eHUM, HaHeCeHHBIX OZMHAKOBLIM
CHapSiIoM, HO C pPa3HbIX PaCCTOSTHUM.
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