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OnpeaeneHne oyepeéaHOCTU NOBPEXAEHUN Choshetor
XJionyaTobyMaXKHOM TKaHU, CMOYEHHOU BOAOM,
npu BbicTpese u3 nucroneta Glock 17

C.A. Ctenanos', K.H. Kpynuu', U.B. Tno6a', A.B. Makcumos?, M.A. Kucnos'

! MepBblit MOCKOBCKMI FOCYAapCTBEHHbI MeAMUMHCKMIA yHnBepcuTeT mern U.M. Ceuenoa (CeueHoBCKMI YHuBepcuTeT),
Mockea, Poccuiickas Depepaums
2 MOCKOBCKWiA 06/1aCTHOM Hay4HO-WCCTIELOBATESLCKUIA KIMHYECKMA MHCTUTYT uMeHn M.O. Bnagumupcekoro, Mocksa, Poccuiickas Qeaepauns

AHHOTALUNA

06ocHosaHue. [1ns onpegeneHns 04epeLHOCTM BbICTPENa U3 OTHECTPEeNbHOr0 OpYXUA UCCNEAYHT HanuuMe OTOKEHUS
KOMOTU U ONONHUTENbHBLIX (aKTOpOB BLICTPESia HA MOBEPXHOCTU TKaHU. 3T NpuU3HaKu ObinM 0BHapyKeHbl U NPOBEPEHbI
Ha CyXUX MWLLEHSAX, OQHAKO B JOCTYMHOW NUTepaType OTCYTCTBYIOT [aHHble, NO3BONSIOLLME ONPefeNsiTb 04epELHOCTb Bbl-
CTpenia Ha CMOYEHHOM BOLOW MULLEHM.

Llente uccnedosarus — BbiSBUTL MOPHONOTUYECKUE OTIMUKUA OrHECTPESBHBIX NOBPEXAEHUIA CyX0i U CMOYEHHON BOLONA
TKaHMU.

Mamepuan u Memode!. [Ins npoBefeHUs IKCNEPUMEHTA MCMONIb30BaHbl MULLIEHb-00BEKT U3 XNI0N4aTOBYMaXKHOM TKaHM
(6s13b); nuctoneT Glock 17; natpoHbl kanubpa 9x19 Parabellum. BeigeneHbl ABe rpynnbl MUALLEHEN — CMOYEHHAs MPOTOYHOM
BOZOM U3 MynbBepuU3aTopa u cyxas. [locne NponuTbIBaHUA TKaHb BbIBELLMBANACh B BEPTUKANLHOE MOJOXEHUE HA MOAJI0XK-
Ky U3 NIOTHOTO KapToHa, W Janee npousBoauics BbicTpen. OrHectpenbHoe opyxue (Glock 17) 3akpennsioch Ha cTaHuHe,
BYNbHBIA KoHel, Bbln HanpaBneH B CTOPOHY MuLLeHu nog, yrioM 90°. BeicTpensl npoussogunmnck ¢ pacctosiHua 5 cM, 10 cMm,
20 cM n panee ¢ waroM 10 cM o 100 cM BrumMTenbHO. C Kaxaoro paccTosHus npoussegeHo no 10 BbICTpenoB, 3aTeM
oTobpaHo no 3 MuweHu ¢ Haubonee BbIpaXKEHHBIMU MOP(ONOrNYECKUMU U3MEHEHNAMN — TEPMUYECKW U3MEHEHHBIMU BO-
NOKHaMW Ha NMLIEBOH NMOBEPXHOCTU MULLEHW, MO KPal0 OTHECTPESIbHOr0 MOBPEXAEHUS U FybuUHe NPOHWKHOBEHMS NOSICKA
06Tupatmsa. Mocne 3Toro cTBON OrHECTPENBLHOTO OpYXUA oumMLwany. ccneaoBaHue NopaEHHbIX MULLIEHEN NMPOBOAMIM C MO-
MOLLbI0 CTepeoMUKpockona Leica M125. Pe3ynbTaTbl, NonydYeHHbIe B XOA€e IKCMEPUMEHTA, 3aHOCMAM B Tabnuuy MS Excel,
rae npoM3BOAMIM CTaTUCTUYECKY0 0BpaboTKy. [1s Kaxaoro npusHaKa paccyMTbiBanu YCNOBHYK BEpPOATHOCTb. [ponsBo-
OWAM pacyeT AMarHoCTMYECKOro KoadduumeHTa; Ans OLEHKU MHPOPMATMBHOCTM BbIOpaHHBIX MPU3HAKOB MCMOb30Bany
tdopmyny Kynbbaka.

Pesynbmamel. Ha cyxux MULIEHSIX BbISBNEHbI NMPU3HAKU TEPMUYECKOTO AEWCTBUS W OT/IIOXEHWE KOMOTW Ha JULEBOM
cTopoHe. TepMuyecKoe BO3AenCTBME NposiBNseTCA 06pa3oBaHMEM Konbo- M NeHbKOOOPa3HbIX OKOHYaHWI BOSIOKOH HUTEV
Mo Kpato OrHeCTpesbHOro NoBpexAeHUsA. Ha MOKPBIX MULLEHSIX TEPMUYECKM U3MEHEHHBLIE HUTW HE 0DHapYXeHbI, @ NPOAYKTbI
BbICTPENa NPOHWKAIOT B MEXBOIOKOHHOE NPOCTPaHCTBO.

3arnoyenue. Tpu3HaKyM TEPMUYECKOr0 BO3LENCTBMS, @ TAKIKE OTIIOXKEHWE KOMOTH TOSIBKO Ha JINLEBOI NOBEPXHOCTM M-
LUEHM MO3BOJISIOT FOBOPUTb O TOM, YTO BBICTPESN MPOM3BELEH B CYXYH TKaHb. [POHMKHOBEHWE MPOAYKTOB, hOPMUPYIOLLMX
MOSACOK METannM3aLuu, B MEXBOJIOKOHHOE NPOCTPAHCTBO, @ TAKE OTCYTCTBUE TEPMUYECKM U3MEHEHHBIX HUTEN XapaKTepHO
L5 OTHECTPESIbHOr0 NOBPEXAEHUS BAXKHBIX MULLEHEN.

OnmcaHHbIe M3MEHEHWS MOTYT UCNOJIb30BATLCA 418 YNPOLLEHWS BOCNPUATUA MOPhONOrv NOBPEXAEHUA B 3aKIIOUEHUAX
3KcnepTa. Pe3ynbTaThl AaHHOMO UCCE0BaHNA NO3BONAT NPOBOANTL H0ee KAaYECTBEHHYK) CUTYaNorM4ecKyo IKCNepTU3y.

KnioueBbie cnoBa: Cy,U,EﬁHaﬂ MeaWNUWNHa; orHecTpesibHOe noBpeXaeHue; nucTonet Glock 17; MOKpas TKaHb.
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Determination of the order of damage
to a cotton cloth moistened with water when fired
from a Glock 17 pistol

Sergey A. Stepanov', Konstantin N. Krupin', Irina V. Globa', Aleksandr V. Maksimov?,
Maksim A. Kislov'

1|.M.Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation
2 Moscow Regional Research and Clinical Institute, Moscow, Russian Federation

ABSTRACT

BACKGROUND: To determine the order of the shot from a firearm, the presence of soot deposits and additional factors of
the shot on the surface of the fabric is investigated. These signs were detected and tested on dry targets, but not studied on
a wet target. There is no data in the available literature that allows determining the order of a shot on a water-soaked target.

AIMS: To identify morphological differences between gunshot wounds of dry and water-soaked tissue.

MATERIAL AND METHODS: For the experiment, a target object made of cotton calico was used; a Glock 17 pistol; 9x19
Parabellum cartridges. There were two groups of targets — moistened with running water from a spray gun and dry. After
impregnation, the fabric was hung in a vertical position on a thick cardboard substrate, and then a shot was fired. The firearm
(Glock 17) was fixed on the frame, the muzzle end was directed towards the target at an angle of 90°. Shots were fired from a
distance of 5 cm, 10 cm, 20 cm and further in increments of 10 cm to 100 cm inclusive. At each distance, 10 shots were fired,
from which 3 targets were selected that had the most pronounced morphological changes: thermally altered fibers on the front
surface of the target, along the edge of the gunshot injury, along the depth of penetration of the wiping belt. After that, the barrel
of the firearm was cleaned. The study of the affected targets was carried out using a Leica M125 stereomicroscope. The results
obtained during the experiment were entered into the MS Excel table where statistical processing was performed. A conditional
probability was calculated for each feature. The diagnostic coefficient (DC) was calculated, and the Kulbak formula was used
to assess the informativeness of the selected features.

RESULTS: It was revealed that signs of thermal action and the deposition of soot on the front side of the target are found
on dry targets. Thermally altered filaments were not detected on wet targets, and the products of the shot penetrate the inter-
fiber space. The thermal effect is manifested by the formation of flask-like and hemp-like endings of the fibers of the threads
along the edge of the gunshot injury.

CONCLUSION: The detection of signs of thermal exposure, as well as the deposition of soot only on the front surface of
the target, suggests that the shot was fired into a dry cloth. Penetration of the products forming the metallization belt into the
inter-fiber space, as well as the absence of thermally altered threads, is characteristic of gunshot damage to wet targets.

Described changes in the protocol for registration of morphological lesions in the presence of an expert. The results of this
study provide a better situational expertise.

Keywords: forensic medicine; gunshot injury; Glock 17 gun; wet cloth.
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OPUTHAJTBHBIE VICCTIE IOBAHNA

BBEJEHUE

WccnepnoBaHue orHecTpenbHbIX NOBPEXAEHUIA He Teps-
€T CBOEW aKTyanbHOCTH, YTO CBSA3AHO C PacmpoCcTpaHeHNeM
OFHECTPEesIbHOrO OPYXUS U CBA3AHHBIM C ero NPUMEHEHNEM
BbICOKMM MOKa3aTefieM Yucnia npectynnexuii [1-4].

Wccnepys MecTo npecTynneHus, a TakKe BELLECTBEHHbIE
[0Ka3aTenbCTBa, NOJYYEHHbIE B pe3YSibTaTe OrHeCTPesbHOM
TpaBMbl, CyLebHO-MeaULMHCKUI 3KCNEPT LOJIKEH OTBETUTb
Ha MHO}XeCTBO BOMPOCOB, KOTOPbIE CTaBAT Nepef HUM Clej-
CTBEHHbIE OpraHbl, U B YaCTHOCTM ONpefeNuTb 04epESHOCTb
BbicTpena. [lng atoro ucciefyloT OCHOBHbIE (OTNOXEHUE
KOMOTM) W A0MOJHUTENbHbIE (aKTOpbl BbICTpeNna Ha mno-
BEPXHOCTM TKaHU; Ha KocTAX — Mopdonoruio obpasoBaH-
HbIX TPeLuH [5, 6].

PaHee bbinn 06HapyeHbI ¥ NPOBEPEHBI NPU3HAKK Tep-
MWYeCKOro BO3[ENACTBUS OrHecTpesibHOro CHapsda Ha cy-
Xve 00bEeKTbI, 0JHAKO [0 CUX NOP He OMMCaHbl pe3ynibTaThl
A0MNOJHUTENbHBIX (aKTOpOB BLICTpeNia, B 4acTHOCTU ero
04YepEAHOCTb, C UCMONb30BAaHMEM MOKPOW MULIeHW. Busy-
anbHoe ucciefloBaHMe MPefCcTaBieHHbIX MaTepuanos fiB-
NAeTCH BaXKHbIM METOAO0M OMPefeneHUsi OrHeCTPeNbHOro
NOBPEXAEHMS.

Lenb uccnepoBanus — BbISBUTL Mopdonoruyeckue
OT/IMYMA OFHECTPESTbHBIX MOBPELEHWA CYXO0i U CMOYEHHOM
BOJOMN TKaHM.

MATEPUANT U METObI

[lns npoBefeHUs 3KCMEepUMEHTa HaMU WCMOMb30BaHbI
MULLEHb-00BEKT U3 OTOENEHHOW XNONYaTobyMaXHOW TKaHu
(6A3b) NONOTHAHOIO NepennieTeHnsa NOTHOCTbIO 142 r/m?
pasmepoM 30x30 cM (nanee — TKaHb); NyNbBEpU3aTOP; KO-
POTKOCTBOJIbHOE OrHecTpenbHoe opyue (nuctonet Glock 17)
(puc. 1, a); natpoHbl kanubpa 9x19 Parabellum (puc. 1, b).
B KayecTBe NoAKIaAKY NOL MULLIEHb UCMOMb30BAM MOTHbIA

T.7 N, 2027

CynebHas MeamumHa

JIUCT KapToHa. Bce BLICTpesbl NPOM3BOAMIM B 3aKPbITOM MO-
MELLEHUN CTPESIKOBOr0 TWUpa ANS MMHUMW3ALMU BHELLHWX
BO3/€NCTBUN.

[lna npoBefeHUs CPaBHUTENBHOTO 3KCMEpUMEHTa
BCE MMLLEHM pasfenieHbl Ha ABe rpynnbl. [lepsas rpynna
MULLIEHEN MpeAcTaBineHa HEM3MEHEHHOW CYXOM TKaHbI0.
Bo BTOpO# rpynne MULLIEHEN TKaHb, PacMoNOXEHHYH BEpTH-
KaslbHO, CMauuMBanu NPOTOYHOM BOAOM U3 MynbBepu3aTopa.
Yepe3 10 ceKkyHp, HE06X0OMMBIX 1 NPONUTLIBAHMSA, TKaHb
BbIBELUMBANM B BEPTMKANbHOE MONOMKEHUE Ha MOLJIOMKY
W3 NIOTHOrO KapTOHa, Aanee npoussoauncs Boictpen. Ore-
cTpenbHoe opyxue (Glock 17) 3akpennsnu Ha cneumanbHo
060pya0BaHHOM CTaHWHe, AYNbHbIA KOHeL, 6bln HanpaBneH
B CTOPOHY MuLLEHM Nof yrnoM 90°. BeicTpenbl npon3Boau-
M C 3apaHee YCTaHOBNEHHOro paccTosiHa — 5 cM, 10 e,
20 cM u panee ¢ warom 10 cM po 100 cM BKAOUYUTENBHO.
Ha kaxpoM pacctosHuu npousseseHo no 10 BbICTpenos,
3aTeM 0T0bpaHo no 3 MuLeHM ¢ Hanbonee BbIpaXKeHHbLIMU
Mop}ONOrUYECKUMI U3MEHEHUSMU: TEPMUYECKN U3MEHEH-
Hble BOJIOKHA Ha JIMLIEBOW NOBEPXHOCTU MULLEHM, MO KPalo
OTHeCTPenbHOro NMoBPEeXAeHNs, No rnybuHe NpOHUKHOBe-
HWSA noscka 06TupaHus. Mocne 3TOro CTBON OFHECTPENLHOrO
OpYKMSA 0YMLLANN.

MopaEHHbIE MULLIEHM CHUMANK CO CTEHAa, BbICYLUMBA-
NN B BEPTUKA/bHOM MOJIOXKEHUM W uccnenosanu. ns onpe-
LeneHns rnybuHbl NPOHUKHOBEHUS MOACKA MeTannu3auumu
NMPOM3BOANIN U3Y4YEHWe M3HAHOYHOW U NINLEBOW CTOPOHBI
MULLEHN C pacnieTeHWeM HuTel Ha BONOKHA. [ing oueH-
KW TEPMUYECKOro BO3[EWCTBUA OrHECTPESIbHOr0 CHapsna
Ha MULLEHb M3y4anu NOBPEXAEHUS KPaeBbIX HUTEM C Lie-
Nbl0 BbISBNEHUS K0N600OpasHbIX BCMY4YMBAHWIA BONIOKOH.
WccnepnoBaHue NopaxeHHbIX MULLEHEH NPOBOAMIM C NOMO-
LWbto cTepeoMuKpockona Leica M125 (Leica Microsystems,
lepMaHus), GUKCMpoBaHUe NONYYEHHbIX Pe3yNbTaToB OCY-
wectenam dotoannapatoM Nikon D90 (Nikon Corporation,
AnoHus).

4

.3

Puc. 1. KopoTKocTBOMIbHOE OTHECTPENbHOE OpYXVe U CHapsa: @ — orHecTpesbHoe opyxue (nuctonet Glock 17); b — naTpoHbl kanubpa

9x19 Parabellum.

Fig. 1. Short-barreled firearms and projectiles: @ — firearms Glock 17 gun; b — 9x19 Parabellum caliber cartridges.
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Puc. 2. J/lnueBas noBepXHOCTb MULLIEHW C TEPMUYECKM U3MEHEHHbI-
MW HUTAMM (paccTosiHWe BbICTpena 5 cM).

Fig. 2. The front surface of the target with thermally modified
threads (shot distance 5 cm).

PesynbTatbl, NOMyYyeHHble B XOf4E 3KCMEepUMeHTa, 3a-
Hocunu B Tabmuuy MS Excel, roe npousBoamnu ctatuctu-
yecKyto 06paboTky. [Ins Kaxaoro NpusHaKa paccumUTbIBanm
YCNOBHYK BEPOATHOCTb. [poOM3BOAMAM pPacyéT AuarHocTU-
yeckoro Koadouumenta (OK); ana oueHKM MHdopMaTMB-
HOCTU BbIOpaHHbIX MPU3HAKOB WCMoib3oBanu Qopmyny
Kynbbaka.

Vol 7 (4) 2021
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PE3YJIbTATbI

Ha MuweHsx nepBoi rpynnbl C paccTosHMA BbICTpena
oT 5 8o 40 cM BK/IIOYMTENBHO Ha NMLEBOW MOBEPXHOCTH
00bEeKTa BbIBAANUC HUTU C TEPMUYECKU U3MEHEHHBIMU
BOJIOKHaMU — KOPUYHEBOr0 LBEeTa M KonboobpasHbiMu
YTONLLEHWAMM Ha KoHuax (puc. 2). 1IK=20,04, nipopmatme-
HOCTb NPWU3HaKa Ha faHHoM paccTosHun — 10,02,

Ha Bcex paccTosiHMAX BbICTpena BbiSIBNEHO Tep-
MWU4YeCcKoe BO3AeicTBME B BuAe KonboobpasHbIX
U NeHbKO0bpa3HbIX OKOHYaHUN BOJIOKOH HUTEW MO Kpako
OrHeCTpenbHOro noepexaeHus. BonokHa umenu Konbo-
obpa3Hoe Bcny4nBaHue (yBesmyeHue 00bEMA) Ha KOHLaX
B CPAaBHEHWM C HEM3MEHEHHbIM 00BLEMOM OCTaNIbHOM Ya-
cTu. MeHbKoobpa3Hbie OKOHYaHMA NpeAcTaBAsaM POBHO
npepBaHHble OKOHYaHWA BoNOKOH (puc. 3). [1K=20,04,
MHPOPMATUBHOCTb MPU3HaKa Ha McchefyeMblX paccTos-
Husx — 10,02

Mpu M3ydeHnUM NoKanM3aLmm NPOAYKTOB BbICTpesia, 0bpa-
3YHOLLMX MOSICOK MeTanu3aumm, BbISIBIEHO, YTO OHM He Npo-
HWKanu B NIETEHWE HUTEN, @ 3arpA3HSANMN TOJBKO JIULIEBYIO
MOBEPXHOCTb MULLEHU W He 0TobpaXkanucb Ha U3HAHOYHOM
CTOpoHe (puc. 4).

Mpu nccnenoBaHUM MULLEHEH BTOPOIA FpynMbl € paccTo-
AHuA BoicTpena oT 5 Ao 100 cM BbisiBNIEHO NOsHOE OTCYT-
CTBME TEPMUYECKM M3MEHEHHBIX BOMOKOH KaK Ha IULEeBO
MOBEPXHOCTM 00BEKTA, TaK U Ha HUTAX, GOPMMPYHOLLMX Kpast
OrHecTpesibHOro NoBpexaeHus. MoSCOK MeTanIM3aumm pe-
TUCTPMPOBAJICA Ha BCEX PacCTOAHUAX BbICTPena, foKanm-
3MpOBasCA Ha IMLEBON NOBEPXHOCTW MULLEHM M NPOHUKaN
Brnybb nneteHus Huten (puc. 5). [1K=20,04, uHdopmMaTtme-
HOCTb NpU3HaKa Ha BCEX MCCNeLyeMbIX PacCTOSHWAX Bbl-
ctpena — 10,02.

Puc. 3. OrHecTpenbHoe NoBpexaeHMe Cyxoi MuLLeHN ¢ paccTosHua 10 cM: @ — neHbKoobpasHas u KonboobpasHas GopMa BONOKOH YEp-
HOro LBeTa (BblAeeHbl KPacHbIM MyHKTUpoM), x20; b — neHbKoobpasHas U konboobpasHas opMa BOOKOH YEPHOro LBeTa (BblAeneHbl

KpacHbIM nyHKTMpoMm), x100.

Fig. 3. Fire damage to a dry target from a distance of 10 cm: @ — hemp-shaped and flask-shaped fibers of black color are (highlighted
with a red dotted line), x20; b — hemp-shaped and flask-shaped fibers of black color are (highlighted with a red dotted line), x100.
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Puc. 4. TNMospexpeHue cyxoil 6s3eBoi MULLEHW, NPUYMHEHHOE BbICTpenoM u3 nuctoneta Glock 17 ¢ pacctosHus 40 cM: @ — nuueBas

CTOPOHA MULLIEHH; b — n3HaHoYHas CTOPOHA MULLIEHN.

Fig. 4. Damage to a dry calico target caused by a shot from a Glock 17 gun from a distance of 40 cm: @ — the front side of the target;

b — the wrong side of the target.

vl

Puc. 5. N3HaHoYHas CTOPOHa MULLIEHM C paccTosHMA BbicTpena 40 cM: @ — MoKpas MuweHb, x20; b — cyxas MuweHb, x20.
Fig. 5. The wrong side of the target from shot distance of 40 cm: @ — a wet target, x20; b — dry target, x20.

OBCYXEHUE

lpoBeAEHHOE HaMW WCCNef0BaHMe MOKa3aio 3Hayu-
TesIbHOE OT/IMYME MEKAY BM3yasibHbIM KOMMOHEHTOM MOp-
(onorum orHeCTpesIbHOro NOBPEXAEHNS HA CYXOi 1 MOKPOW
MULLIEHW.

OTcyTcTBME Ha MMLIEHAX BTOPOM Tpynnbl TepMU-
YeCKM W3MEHEHHbIX BOMOKOH O00DBACHAETCA BbICOKOM

00l https://daiorg/10.17816/fmé67

TennonpoBoLHOCTbI0 BOAbI. [laHHOe cBOWCTBO BOAbI 0be-
CreynBano 3aliuTy BONMOKOH HUTEH OT TepMUYECKOro
JENCTBMA NNaMeHW BbiCTpesia Ha paccTosiHum o 40 cM
BKJIOYMTENIbHO Ha INLLEBOI NOBEPXHOCTU MULeHM. Ha pac-
CTOSHUAX BbICTpeNa cBbiwe 40 cM AaHHOe CBOMCTBO XMA-
KOCTM 3aluMLLano BOJSIOKHA HUTEN OT TEPMUYECKOro Aei-
CTBMS OFHECTPEIbHOr0 CHapAAa No KpasM OrHeCTpesnbHOro
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MoBpeXAeHus, YTo NOATBEPKAAETCA AaHHBIMU CTAaTUCTUYE-
cKow 0bpabotkm ([K=20,04, uHpopMaTMBHOCTb NPU3HaKa,
paccuntaHHas no Mepe Kynbbaka, — 10,02). B nutepatype
YKa3bIBaeTCH, YTO NpU BO3AEICTBUW BbICOKOM TEMMEPaTypbl
MpW OrHECTPesbHOM MOBPEXAEHUM BOJIOKHA Xyionyatoby-
MaXHOM TKaHW MpeTepneBaloT U3MEHEHWS, KOTopble Xa-
PaKTEPU3YHTCA U3MEHEHMEM LIBETA C KOPUYHEBOTO A0 YEp-
Horo. CTpYKTypHOe M3MeHeHWe BOJIOKHA He OMUCbIBAETCH
[7]. B 10 e BpeMa ApyruMu aBTOpaMM MOAYEPKMBAETCH,
4TO OTNINYMTENBHOM 0COBEHHOCTBID Benoro xmonyatoby-
MaKHOro BOJIOKHA SIBNAIETCS €ro B3AyTWe Npu TepMuue-
ckom Bo3gencTaum [8]. [laHHas ocobeHHOCTb 0bycnoBneHa
CTPOEHMEM XJION4aTOOYMaXHOro BOJIOKHA, KOTOpPOe npej-
cTaBnseT coboii nonyl TPyBKY, CKpYUYeHHY BOKPYr CBOEM
ocu [9, 10]. Mpu TepMMYeCKOM BO3LEACTBUM NONOCTb BHYT-
PpY BONOKHA pacLLMpSETCA, YTO M NPUAAET KOHLAM BOJIOKOH
KonboobpasHyio, Mbo neHbKoobpasHyto dopmy.

[pOHMKHOBEHWE KUAKOCTU B MEKBOSIOKOHHOE MPOCTpaH-
CTBO OMpejenseTcs KanunispHbIMM CBOACTBAMM XJionyaro-
ByMaKHOM TKaHW, 4TO B IUTepaType HasbiBaeTCA GUTUIBHBIM
addektoM [11, 12]. }naKocTb, NPOHMKLLAA B MEXKBOJIOKOH-
HOe NpOCTPaHCTBO, AeNaeT HUTb bonee pbIXJIoN, 4To Cnocob-
CTBYET NPOHWUKHOBEHWID MPOAYKTOB, 00pasyloliux MoSCOK
MeTanamu3aumm, B ToMLLY HUTK. TakuM 00pa3oM, Ha MULLIEHSIX
BTOPOW Fpynnbl NPOHUKHOBEHME MOSICKa 06TMpaHMA B TON-
Ly HWTK obycnoBneHo GUTUIBHBIM 3ddEKTOM, a oTCyTCTBME
JaHHoro addeKTa NPUBOANT K OTNIOKEHMIO MPOAYKTOB, 06pa-
3y10LWMX NOSCOK METanIU3aLmm TONIbKO Ha NIULIEBOI CTOPOHE
MULLIEHH, YTO TaKKe NMOLTBEPXAEHO pe3ynbTaTaMu CTaTUCTy-
yeckoro aHanm3a ([K=-20,04, nHdpopMaTUBHOCTb NpU3HAKA,
paccumuTaHHas no mMepe Kynbbaka, — 10,02).

3AKJIKYEHUE

lpoBeAéHHOe MccneoBaHWe NO3BONSET BbIAIBUTL OT/N-
YMS OrHeCTpesIbHOr0 NOBPEXAEHNS Ha CYXOi U MOKPOIA Mu-
weHsx. 06HapyeHne KoNBOBUAHBIX U NEHbKOOBPa3HbIX U3-
MeHEHWI BOJIOKOH NpU TePMUYECKOM BO3AENCTBUM, @ TaKKe
OT/IOXKEHWe KOMOTYW TONBKO Ha IULIeBOI NOBEPXHOCTU MULLIE-
HW NO3BOJIAET FOBOPUTB O TOM, YTO BbICTPEN BbIN NPOU3BeAEH
B CyXyI0 TKaHb. [IpOHMKHOBEHWE NPOAYKTOB, GOPMMPYHOLLIMX
MOACOK MeTannu3auuu, B MEXBOJIOKOHHOE MpOCTPaH-
CTBO, A TaKXKe OTCYTCTBUE TEPMUYECKM W3MEHEHHBIX HUTeil
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XapaKTepHO ANnA OrHecTpesibHOro noBpexaeHUA MOKpbIX
muweHen. OnucaHHble M3MEeHEeHUs MoryT ObITb 00BEKTUBHO
BU3yann3npoBaHbl B 6VIHOKy1'IFIpHOM MWKpOCKone n B Aalnb-
HeWLLEeM MCMoMb30BaThCA LA ynpowieH1a BoCnpuAaTua Mop-
dJOHOFMM I'IOBpE)K,U,EHMﬁ B 3aKJII04EHUAX 3KCnepTa.

Takum 06p330M, I'IpOBE,D,éHHOE nccnenosaHue BbiABUII0
LOMOJTHUTENbHBIN MPU3HaK, KOTOprﬁ no3BosiAeT yCTaHaB-
JinBaTb OLlepé,U,HOCTb OrHeCTPesIbHOro noBpeXaeHud B 3a-
BMCUMOCTU OT COCTOAHUA MULLIEHN B MOMEHT MOBpeXXAeHUs.
Pe3yanaTb| [aHHOro uccnenoBaHnA no3BonAT NpoBoAUTb
bonee KayeCTBEHHYI0 CUTYya/lorM4ecKylo aKCnepTusy.

AOMO/IHUTE/IbHO

WUcTouHuk dmHaHcupoBanus. VccnenoBaHue v nybnvkaums cratbu
OCYLLIECTBIIEHbI Ha JIMYHbIE CPELICTBA ABTOPCKOM0 KOJEKTMBA.
KoHbnuKT uHTepecoB. ABTOpbI AEKMApUPYKOT OTCYTCTBUE ABHbIX
W NOTEHUMANbHBIX KOHQIIMKTOB MHTEPECOB, CBA3aHHBIX C Mybnnka-
LMeln HacTosLLIEN CTaTbu.

Brnap aBTopo. C.A. CrenaHos — cbop faHHbix; /.B. Tnoba — Ha-
nrcaHve YepHoBuKa pykonuek; K.H. KpynnH — HaydHas pegakums
pykonuecy; M.A. Kncnos, A.B. MakcrmMoB — paccMoTpeHne 1 0fo-
bpeHVe OKOHYaTesbHOro BapuaHTa pykonucy. ABTOpLI NMOATBEPH-
[at0T COOTBETCTBME CBOEr0 aBTOPCTBA MEXAYHAPOAHbIM KPUTEPUSM
ICMJE (Bce aBTOpbI BHEC/M CYLLIECTBEHHBIN BKNIa B pa3paboTKy KOH-
LienLyv, NpoBeAeH1e UCCNe0BaHNsA U NOArOTOBKY CTaTbk, MPOUM
1 0006pMAM GUHANBHYIO BEPCUIO Nepea NybanKaumen).

ADDITIONAL INFORMATION

Funding source. The study had no sponsorship.

Competing interests. The authors declare that they have no
competing interests.

Authors’ contribution. SA. Stepanov — data collection;
V. Globa — writing of the manuscript; K.N. Krupin — critical revition
of the manuscript for important intellectual content; M.A. Kislov,
A.V. Maksimov — review and approve the final manuscript. Authors
made a substantial contribution to the conception of the work,
acquisition, analysis, interpretation of data for the work, drafting and
revising the work, final approval of the version to be published and
agree to be accountable for all aspects of the work.

3. Kislov MA, Chauhan M., Leonov S.V., Pigolkin Yul. Fo-
rensic medical characteristics of firearm exit wounds in cases
with armour protection // Legal Med. 2022. Vol. 54. P. 102002.
doi: 10.1016/j.legalmed.2021.102002

4. Kislov M., Chauhan M., Zakharov S., et al. Computer as-
sisted three-dimensional reconstruction of scene in fire-
arm homicide // Med Leg J. 2021. Vol. 89, N 3. P. 193-198.
doi: 10.1177/00258172211018359



https://doi.org/10.1016/j.legalmed.2021.102002
https://doi.org/10.1177/00258172211018359

OPUTHAJTBHBIE VICCTIE IOBAHNA

5. Yen K, Thali M.J,, Kneubuehl B.P., et al. Blood-spatter patterns:
hands hold clues for the forensic reconstruction of the sequence of
events // Am J Forensic Med Pathol. 2003. Vol. 24, N 2. P. 132-140.
doi: 10.1097/01.paf.0000065164.92878.2f

6. Viel G, Gehl A, Sperhake J.P. Intersecting fractures of the skull and
gunshot wounds. Case report and literature review // Forensic Sci Med
Pathol. 2009. Vol. 5, N 1. P. 22-27. doi: 10.1007/s12024-008-9062-8

7. Kycranosuu C.[. Accneposanve noBpexaeHWn 0Aexabl B Cy-
[ebHO-MeMLMHCKOMN NMpaKTUKe: METOANYECKNE YKa3aHus. MockBa:
MeauumHa, 1965. 217 c.

8. Koposkun [.C., Wcakos B.[., Cyxapes A.l. Obpa3susl onwuca-
HWI MOBPEXAEHUN Ha ofiex[e: MeToauyeckoe nocobume. CaHKT-
Metepbypr, 2011. 250 c.

REFERENCES

1. The Global Burden of Disease 2016 Injury Collabora-
tors; Naghavi M, Marczak LB, Kutz M, et al. Global mortal-
ity from firearms, 1990-2016. JAMA. 2018;320(8):792-814.
doi: 10.1001/jama.2018.10060

2. Brief description of the state of crime in the Russian Federation
for January-December 2020. (In Russ). Available from: https://xn--
blaew.xn--plai/reports/item/22678184. Accessed: 06.10.2021.

3. Kislov MA, Chauhan M, Leonov SV, Pigolkin Yul. Foren-
sic medical characteristics of firearm exit wounds in cas-
es with armour protection. Legal Med. 2022;54:102002.
doi: 10.1016/j.legalmed.2021.102002

4. Kislov M, Chauhan M, Zakharov S, et al. Computer assisted
three-dimensional reconstruction of scene in firearm homicide. Med
Leg J. 2021;89(3):193—198. doi: 10.1177/00258172211018359

5. Yen K, Thali MJ, Kneubuehl BP, et al. Blood-spatter patterns:
hands hold clues for the forensic reconstruction of the sequence
of events. Am J Forensic Med Pathol. 2003;24(2):132-140. doi:
10.1097/01.paf.0000065164.92878.2f

6. Viel G, Gehl A, Sperhake JP. Intersecting fractures
of the skull and gunshot wounds. Case report and lite-

0b ABTOPAX

* Kucnos Makcum AnekcangpoBuy, 1.M.H., npodeccop;
anpec: Pocemst, 129110, Mockea, yn. LenkuHa, a. 61/2;
ORCID: https://orcid.org/0000-0002-9303-7640;

eLibrary SPIN: 3620-8930; e-mail: kislov@1msmu.ru

CrenaHos Cepreit AnekceeBuy;

ORCID: https://orcid.org/0000-0001-7888-3104;
eLibrary SPIN: 9673-3580;

e-mail: stepanov_s_a@staff.sechenov.ru

Kpynun KoHctanTuH HukonaeBuuy, K.M.H.;
ORCID: https://orcid.org/0000-0001-6999-8524;
eLibrary SPIN: 1761-8559; e-mail: krupin@ Tmsmu.ru

Ino6a UpuHa BnagumuposHa;
ORCID: https://orcid.org/0000-0002-7185-4324;
eLibrary SPIN: 3976-6782; e-mail: globa_i_v@staff.sechenov.ru

MakcumoB Anekcanap BuktopoBuy, .M.H,;
ORCID: https://orcid.org/0000-0003-1936-4448;
eLibrary SPIN: 3134-8457; e-mail: maksimov@sudmedmao.ru

* ABTOp, 0TBETCTBEHHbIN 3a Nepenwcky / The author responsible for the
correspondence

T.7 N, 2027

DOl https://doiorg/10.17816/fmb67

CynebHas MeamumHa

9. OpwHuosa 0.M., Kpotosa M.H., CmupHosa C.B. OcHosbl Tek-
CTUNLHOMO MaTepuanoBefeHUs: TeKCT Nekumi. MeaHoso, 2009.
64 c.

10. TOCT P 56561-2015. HaumoHanbHbI cTaHaapT Poccuitckoi
Oepepaumn. Matepuansl TekcTumbHble. OnpefeneHue coctasa
UAEHTUGUKALMA BONMOKOH. PexxuMm poctyna: https://docs.cntd.ru/
document/1200124125. [lata obpatuenms: 06.10.2021.

11. Oztiirk MK, Nergis B., Candan C. A study of wicking properties of
cotton-acrylic yarns and knitted fabrics // Textile Res J. 2011. Vol. 81,
N 3. P. 324-328. doi: 10.1177/0040517510383611

12. boHuesuny [1.H. KanunnapHocTb 1 GUTUABHOCTL MOAMOULMPO-
BaHHOI0 1 TPaAMLIMOHHOIO LWOBHOr0 Matepuana // MpobneMsl 310-
posbs 1 3konorum. 2007. N° 3. C. 135-140.

rature review. Forensic Sci Med Pathol. 2009;5(1):22-27.
doi: 10.1007/512024-008-9062-8

7. Kustanovich SD. Investigation of clothing damage in forensic
medical practice: a practical guide. Moscow: Meditsina; 1965. 217 p.
(In Russ).

8. Korovkin DS, Isakov VD, Sukharev AG. Samples of damage de-
scriptions on clothing: a methodological guide. Saint Petersburg;
2011. 250 p. (In Russ).

9. Odintsovo Ol, Krotova MN, Smirnova SV. Fundamentals of
textile materials science: text of lectures. Ivanovo; 2009. 64 p.
(In Russ).

10. GOST R 56561-2015. National standard of the Russian Federa-
tion. Textiles. Composition testing. Identification of fibres. (In Russ).
Available from: https://docs.cntd.ru/document/1200124125. Ac-
cessed: 06.10.2021.

11. Oztiirk MK, Nergis B, Candan C. A study of wicking properties of
cotton-acrylic yarns and knitted fabrics. Textile Res J. 2011;81(3):324—
328. doi: 10.1177/0040517510383611

12. Boncevitch DN. Capillary and wicking of modified and tradition
suture matirial. Health and Ecology. 2007;(3):135-140. (In Russ).

AUTHORS INFO

* Maksim A. Kislov, MD, Dr. Sci. (Med.), Professor;
address: 61/2 Shepkina street, Moscow, 129110, Russia;
ORCID: https://orcid.org/0000-0002-9303-7640;
eLibrary SPIN: 3620-8930; e-mail: kislov@1msmu.ru

Sergey A. Stepanov;

ORCID: https://orcid.org/0000-0001-7888-3104;
eLibrary SPIN: 9673-3580;

e-mail: stepanov_s_a@staff.sechenov.ru

Konstantin N. Krupin, MD, Cand. Sci. (Med.);
ORCID: https://orcid.org/0000-0001-6999-8524;
eLibrary SPIN: 1761-8559; e-mail: krupin@Tmsmu.ru

Irina V. Globa;
ORCID: https://orcid.org/0000-0002-7185-4324;
eLibrary SPIN: 3976-6782; e-mail: globa_i_v@staff.sechenov.ru

Aleksandr V. Maksimov, MD, Dr. Sci. (Med.);
ORCID: https://orcid.org/0000-0003-1936-4448;
eLibrary SPIN: 3134-8457; e-mail: maksimov@sudmedmo.ru



https://doi.org/10.1016/j.legalmed.2021.102002
https://doi.org/10.1177/00258172211018359
https://orcid.org/0000-0002-9303-7640
mailto:kislov@1msmu.ru
https://orcid.org/0000-0001-7888-3104
https://orcid.org/0000-0001-6999-8524
https://orcid.org/0000-0002-7185-4324
https://orcid.org/0000-0003-1936-4448
https://orcid.org/0000-0002-9303-7640
mailto:kislov@1msmu.ru
https://orcid.org/0000-0001-7888-3104
https://orcid.org/0000-0001-6999-8524
https://orcid.org/0000-0002-7185-4324
https://orcid.org/0000-0003-1936-4448

	_Hlk57799713
	bookmark0
	_Hlk57799713
	_Hlk57799713

