AHOTANIA

I punuuwuna O.B. OcobauBOCTI pyHHYBaHHS MIKIpU 1 HIAMIKIPHO-KUPOBOT
TKAHUHU B YIIKO/DKCHHSX, 3aMOJISHUX CQEpPUYHUM €JIACTUYHUM CHApSAJIOM. —
KBamidikaiitHa HayKoBa Mparisi Ha IpaBax PyKOTIHCY.

JucepTariiss Ha 3100yTTS CTyIEeHs JokTopa (itocodii 3 ramy3i 3HaHb 22
«OxopoHa 370poB’s» 3a choemanbHicTIO 222 — «MemunmHay. — HanioHanbHUI
yHIBEpCUTET 0XOpoHHU 310poB’st Ykpainu imeni I1. JI. lynuka, Kuis, 2021.

JlocmipkeHHsT TPUCBSIYEHE OOTPYHTYBAaHHIO MOP(QOJIOTIUHUX OCOOJIMBOCTEH
pYHHYBaHHS LIKIpA Ta MiALIKIPHO-)KUPOBOI TKAaHWUHH TiJa JIFOAWHM, K1 YTBOPUJIUCH
IIPY TPABMATUYHIN KOHTAKTHIA B3a€MO/IIi 3 €JACTUMHUM CHApAIOM c(heprudHOi popMHu
IIUISIXOM  KOMILJIEKCHOTO JIOCIIJIDKCHHSI O10JIOTIYHHUX O0’€KTIB Ta iX IMITaropiB 3
NO3ULII TOJIOKEHb, 3aKOHIB TEOPETUYHOI MEXaHIKM Ta BHU3HAYEHHIO 3MiH
€JIEMEHTHOIO CKJIaay Kylb JO 1 MICJs MPOBEAEHHS MOCTPUIIB 3 BUKOPUCTAHHSAM
PEHTIeH(IIyOPUCIIEHTHOTO CIIEKTPAIbHOIO aHAJII3Y.

B po0oTi npoBeneHO MOPIBHSUIBHO - CTATUCTUYHUMN aHAII3 €KCIEPTU3 3 apXiBY
KuiBCHKOTO MICHKOTO KIIHIYHOTO OOPO CYIOBO-MEIUYHOT €KCIEePTU3H 3a Tepiof
2007-2017 p.p. y BuUmaakax i3 3aCTOCYBaHHSM BOTHEMAJbHOI 30pOi 3 BHBUYCHHSIM
00’€KTIB O10JIOTTYHOrO Ta HE O10JOTIYHOrO IMOXOMKEHHS. BcTaHOBIEHO, IO Malio
MICII€ BUPa)KEHE Ta CTIHKe 3pOCTaHHS KITBKOCTI BUIAKIB YIIKO/KEHB, 3aMOIISTHHUX 13
BOTHENAJIbHOI KOPOTKOCTBOJIBHOT Hapi3HO1 30poi Ta 3aco0iB JIJIsl BIACTPLLY NaTPOHIB
yaapHO-TpaBMaTH4HO1 Mii (TpaBMaTu4dHoi 30poi). TpaBmMaTuuna 30posi HaifuacTiiie
BUKOPHCTOBYBAJIACH JIJISl 3AMIO/IISIHHS TUIECHUX YIIKOMXKEHb 3 PI3HUMHU HACTIAKAMHU.

B pob6oTi exkcnepuMeHTaJIbHO BIATBOPEHO Ha iMiTatopl O10JIOTTYHOTO
MaTepiay (CKyIbITYPHUHN TUTACTHIIIH), ME€XaHi3M (OpPMYBaHHS BX1IHOI BOTHETAIBHOT
paHu, Mpu MpoBeaeHi nocTpiiiB narpoHamu «Tepen 3®ID» B 610kK — iMITaTOpU Ta B
JIOIMIKK C HAHECEHWM TOHKUM IIIapoM IMITaTtopy (CKYABINTYPHOTO TIIACTHIIIHY).
OOrpyHTYBaHHSI MeEXaHI3MY YTBOPEHHS BXIJIHUX BOTHEMAJbHUX MOIIKOIKEHb
0a3yBajoCh Ha MO3HUIISAX TEOPETUUYHOI MeXaHiku. BcTaHOBIEHO, 110 BIAMOBIAHO [0
MOJIOKEHb TEOPETUYHOI MEXaHIKW, mpouecu aedopmaiii B iMITaTOPl BiAMIYAIOTHCS

BXKE MPU KPAIKOBOMY KOHTAKTI 3 €JaCTUYHUM CHapsiaoM chepudyHoi Gopmu, sSKHii



JUHAMIYHO TMPOCOBYETHCS Y MOTrO TOBIMY, 32 PaXyHOK YTBOPEHHS IEpel HUM 30HU
TAPOCTAaTUYHOTO CTHUCHEHHS (B SKiM pyHHAIis Marepiady HE MOXIJIHBA), IO
HalOIbIlIe BUpakeHa B TOBII MaTepiany. [Ipu 301IbIIeH] KOHTAKTYHOUOi MOBEPXHI
CHapsga 3 TMOBEPXHEI0 IUIACTUIIHY BIIOYyBa€TbCA HApPOCTAHHA pPO3MIPIB 30HU
riIPOCTaTUYHOIO CTUCHEHHS, BOHA Oyjie 301IbIIIYBaTUCS Ta MOMIMPIOBATUCS Y TOBIILY
IUIACTWIIIHY JIO THX Mip, TOKU JiI0Y€ HABAHTAXKEHHS Bl CHapsija HE NEPEeBUIIUTH
MEXY MIITHOCTI MaTepiay, 1o mpu3BeAe a0 Horo pyitHaiii. To6to, mpu 3aHypeHi
BOTHEMAJIBHOTO CHapsna cdepuyHoi ¢opMmu pyHHYyBaHHA MaTepiany Oyne
3MIMCHIOBATM  caM€ 30Ha  TIJPOCTaTUYHOTO  CTUCHEHHS  MaTepiaidy, sKa
pO3TAIIOBYEThCSL TIepen CHapsaoM. besmocepeqHb0 B 30HI  TiPOCTaTUYHOTO
CTUCHEHHSI pyHWHaIlisl BIACYTHS, OCKUIBKM Marepiajl CTUCHEHHM MO BCIM TPhOM
mwiomuHaM (3agada Iepua). [lpu noganeiioMy AMHAMIYHOMY 3aHYpeH1 CHapsija B
IMITaTOp, 3a paxyHOK 00’€qHAHOI Jii CHJI 30HU T1IPOCTATUYHOIO CTHCHEHHS Tepes
CHapsiIOM Ta JIMHAMIYHOTO TMPOCYBaHHS CHapsiia B TOBILY, BUHUKA€E pyHHAIls
Marepiaiy mo nepudepii (IUITHKA 3CYBY 32 paXyHOK CTPUOKONOAIOHOT 3MiHH HaMpyT)
30HU TIAPOCTATUYHOTO CTUCHEHHS. 3pYWHOBAaHUN Marepian (IUIacTUYHA 30HA), KU
Oyayun OOMEXEHHMI 30HOI0 Ti[POCTAaTUYHOTO CTUCHEHHS Ta HE 3pyHHOBaHUM
(Ipy>kHS 30HA) MaTepiaioM 3MIIYETHCS TOTOPH MO MUISIXYy HaWMEHIIIOTO CYIPOTHUBY.
[Ipu nboMy Ha MOBEpPXHI Marepianxy Kpai 30HHU TMOIIKOJKEHHS BHUBEPHYTI HA30BHI 3
paniaTbHUMHU PO3PUBAMHU, IO HAAAE TIOMIKOMKECHHIO BHUIVISI «KOPOHM», 33 PaxyHOK
3aTHOCTI Marepiaidy J0 3aluIIKoBOi Aedopmaiiii. MaTepian B 30H1 TapOCTaTUYHOTO
CTUCHEHHSI HE pYyHHY€TbCA, MIATBEPUKEHHSIM 4Yoro € 30epekeHuil ¢GparMeHt
iMiTaTopa OKpymioi (GopMU Yy UEHTpPalbHI YacTUHI MOILUKOJUKEHHS — IMICIIA
CIIBCTABJICHHS BHWBEPHYTUX JIO 30BHI KpaiB IOIIKO)KCHHS, B EKCIIEPUMEHTaxX 3
BUKOPUCTAHHSIM TOHKOTO APy MJIACTHIIIHY HAHECEHOTO Ha JIOIIKY. Buiie 3a3HaueHe
SBUILE MOXE OyTH O3HaKkol0 (OpMYBaHHA <«IA€PEKTy MIHYyC»  TKaHHUHA, IO
CIIOCTEpITa€ThCss Ha OIONOTIYHMX TKAaHWHAX TPU BOTHEMAIBHUX YIIKOJKCHHSX.
MarematnyHO 00YHCIEHO Ta MPOJAEMOHCTPOBAHO, 10 OOCAT pyilHaIlli imMiTaropa B
30HI KOHTAaKTy 3 TPaBMYIOUUM IMpEAMETOM (EJaCTUYHUM CHApsAIoM) mepedyBae

00epEeHEHO-TIPONOPIINHIA  3aJ€KHOCTI BiJ BIJICTaHI TOCTPLIY, IO 3YMOBIIOE



KIHETUYHY €HEprilo Kyl NPy KOHTAKTHIN B3a€EMOJII 3 MaTepialioM, SIKUH BpaKaeTbCs

CHapsAa0M.

Bnepmie,  mopdornoriaai  0coOMMBOCTI  BOTHEMAJBHUX  YIIKOIKEHb
COPUYMHEHUX TMOTEPHUIMM 0co0aM TMpU TMOCTpUIaX EJACTUYHUMHU CHApsAJlaMu
chepuunoi ¢dopmu, OyiaM MpoaHaNi30BaHI HUISIXOM OOTPYHTYBaHHS 3 TOUKH 30Dy
MOJIOKEHb TEOPETUYHOI MEXaHIKM PyHHAIll IMIKIPH Ta MiAIIKIPHO-)KUPOBOI TKAHUHU
Ta BCTAHOBJIEHO MEXaHI3M YTBOPEHHS B 30HI YIIKO/PKEHHSI KUIBIENOI10HOTO
KpoBOBWIMBY. [Ipu Oe3nocepeqHbOMY KOHTAKTI €JaCTUYHOTO CHapsja 3 LIKIPOI B
TOBIII M’SKHX TKAaHWH BUHHUKAIOTh CTHUCKAIO4l HANpPYTH, SKI JOCSATAlOud MEX
CTUCHEHHSI MEpPEeXOJATh B NPYXHIA cTaH 3 (OPMYBAaHHSIM 30HU TIAPOCTATUYHOIO
CTUCHEHHS B ToBII. OCKUIbKK B BUIIE 3a3HAYCHIN 30HI pyHHYBaHHS Marepiaidy HE €
MO>KJTUBUM, TO BIJITOBIJTHO /IO 11€1 30HU - M’ SIKI TKAHUHU YIIKOXKYBaTHCh HE OYyTh,
110 B KPOBOBWJIMBI Ha IIKIp1 Oy[ie BUIIIAIATA EHTPAIBLHOIO JUISHKOIO MPOCBITIICHHS
HABKOJIO cajiHa uu paHu. [insHKa KiablenoaioHoi GopmMu KpOBOBUIMBY BiATOBIAA€E
NPOEKIli JUISHKA 3CyBY (3MILIEHHS) MO TMEPUMETPY 30HHU TIAPOCTATUYHOIO
CTUCHEHHS, MIJK HE 3pyWHOBAaHOIO TKAHWHOIO Ta 30HOI CTUCHEHHs Oyze BiAOyBaTHUCh
pyWHallisl CyIMH 3 BUXOJOM KpOB1 B 0TOUyI04i TKaHWHU. Ha mpukimani po6otu ocHOBU
Binkiepa Oynu noOynoBani entopu (Tpadik Ha sikomy mpocTopoBa ¢irypa 3milieHa B
ONHIW TUIONIMHHI B 3aJIEKHOCTI BiJl PO3MOAUICHHS BEJIMYMHM HABAHTAKCHHS Ha
00’exkt) mpu gedopmarlii ImKipH 1 MAMIKIPHO-)KUPOBOI TKAHWUHHM ] €0
BOTHEMAJIBHOTO €1aCTUYHOTO cHapsiaa chepudHoi popmu (iHAeHTOpa). OUIHIOOYH iX,
OyB BCTAHOBJICHUH HAMPSIMOK PyXy CHaps/a mo GopMi KOHTYPHOTO KPOBOBUJIUBY.

B po6oti Oyio oOrpyHTOBaHO MEXaHi3M YTBOPEHHS BXIJHUX BOTHEMAIbHUX
paH, AKki OylM CHPUYMHEHI MpU TOCTPUIAX EJACTUYHUMH CHapsaaMu CcPepuyuHOl
dbopmu. Panm mamm oxpyriy ¢opMy 3 neekToM IMKIpH B HEHTPlI 3 HEPIBHUMH
CTOHIIIEHUMH, JCII0 BUBEPHYTHUMH HA30BHI KpasMH, 3 MHOXKHHHUMH PaTiaIbHUMH
po3pHUBaMu, IO MOIMUPIOBAIMCH Y MEXKaxX Macka ocagHeHHs. Byke mpu KpamkoBoMy
KOHTaKTl €JIaCTUYHOro cHapsiga cepuyHoi (GopMu 3 MOBEPXHEIO IMIKIPU JIHOAMHH,
nepea HUM, (QOPMYyeETbCS 30HAa TIAPOCTATUYHOIO CTUCHEHHS, fKa HaWOUIbIIe

BUpaXeHa B TOBIIl M’ AKX TKAHMHH, 32 PAXyHOK SKOi IMOYMHAIOTHCSA MpPOLECH



nedopMmaiii 3 MOJANBIIO pyHWHALIE0 M AKUX TKaHUH, MpU JTHHAMIYHOMY
3aHypeHHIO cHapsja. OTxe pyldHYyBaHHS M SKHMX TKaHMH B TOBIII BiOyBaeThCs
30HOIO T1JIPOCTATUYHOTO CTUCHEHHS, MiJT JII€I0 eIacTUYHOro cHapsiaa. [Ipu upomy, sk
BIIOMO pyHHYBaHHS Marepially B BHIIE 3a3HaueHill 30HI He BiAOyBaeThcs (3agada
['epuia). OckinbKy MaTepial, 1o 3pyHHOBaHUMN (TIJITACTUYHA 30HA) MO MEPUMETPY 30HU
riIPOCTaTUYHOIO CTUCHEHHS, YV TOBIII TKAHUH HE MAaTUME 3MOTH MOIIMPIOBATUCS HA
nepudepito 3a paxyHOK OINOpPY HEYIIKOKEHUX TKaHUH (TPYKHSA 30HA), WOTO pPyX
3MIACHIOETHCSI B HANPSIMKY JOTOPH - MIJISXOM HAMEHIIOro CyNpOTHBY, OOTIKAIOUH
30HY T1JPOCTATUYHOTO CTUCHEHHS 3 BUXOJOM Ha MOBEpXHIO ((hi3nyHa Mojens Xijia-
JlxoHcOoHa). BHacmigok BKa3aHOro pyxy BIAMIYAEThCS BUBEPTAHHS KpaiB NUISTHKU
VIIKO/P)KEHHS Ha 30BHI 3 pa/llaJIbHUMH PO3PUBAMU, 110 MOIIMPIOIOTHCS B MEKax Macka
OCaJIHEHHSI.

3 BHUKOPHUCTAHHSM PEHTTeH(IYOPECIEHTHOIO CHEKTPajJbHOIO aHajiily Ha
npwiaai TORNADO M4 namu Oyiio BCTaHOBIICHO HE JIMIIIE BOTHEMAJIBLHUN XapakTep
YIIKOJKCHHS, a i eIEMEHTHHUI CKJIaJ] BIacHE TPaBMYIOUOTO CHapsja (HallapyBaHHS
MJIACTU30JI0), 10 A€ MIATPYHTS JJIS YITKOI 171eHTU(IKAIlll BOTHENAJLHOTO CHapsa,
K enacTuyHoro. Take IOCHIIKEHHS PO3LIMPHIIO CHEKTP BHUSABICHHA XIMIYHUX
€JIEMEHTIB TIOPIBHSHO 3 MPOBEICHHSAM KOHTAaKTOTpaM 1 TOKa3ajo IO OCHOBHHUM
CTaOUTBbHUM CKJIQJOBUM €JIEMEHTOM KYIIb JI0 TIaTPOHIB yIapHO-TpaBMaTu4HOi 1ii «AE
9, «Tepen 3 ®II» momapanyeBoro koiabopy, «Tepern 3 ®II» KOBTOro KOJILOPY 1
«Tepen 3» ciporo konbopy € xyop (Cl). Bussienuii B kynsax n0 nmarponiB «Tepen 3»
ta «Tepen 3®II» cBunenp (Pb) momaerbes BupooHHKOM HBII «Ekomor» y Burismi
OKHCY CBUHITIO 4 ITiJT YaC BUTOTOBJICHHS TIACTU30JIIO [Tl IX PEHTTC€HKOHTPACTYBaHHS.
3 aHaJIOTIYHOIO METOI0 10 CKIady Kyii 1o nmarpoHy «AE9» Bupobnuk «llImaiicep»
nojae 3HaiineHuid Hamu  enemeHt TutaH (Ti). Ilicma mnpoBeaeHHs — cepii
EKCIIEPUMEHTATBPHUX MMOCTPIIIB BUIIE 3a3HAYEHUMH MTaTPOHAMU OyB BUSBICHUN BMICT
TaKUX E€JEMEHTIB SK OJIOBO, Oapiii, KaibIlii Ta CBHHEIb, SAKI BXOAATH JO CKJIAay
MPOAYKTIB MOCTPLTY, MOsIBA B ACSIKUX KYJISIX TAKOTO €JIEMEHTY, K 3ajli30 3yMOBJICHA

MarepiajioM KaHaiy cTBojia 30poi. BincyTHICTh Ha MOBEPXHI CTPUISIHUX KYJIb TaKOTO



eJleMeHTy, sk cypma (Sb) Oymo moB’si3aHO 3 THUM, [0 B TUIb3aX IaTPOHIB

3aCTOCOBYIOTBCSI KAIICYJIS 3 HEIPKaBIIOUUM CKJIaJIOM.

KuarouoBi cioBa: cynoBa MenuiiMHa, BOTHEMalbHA TpaBMa; CQEpUUHHIA
eIaCTUYHUHN CHaps, IIKipa 1 MAMKIPHO-)KMUPOBa TKAHUHA, PEHTIeH(ITYOPECIIEHTHHIMA

CHGKTpaJII)HI/Iﬁ aHani3; ITOJIOKCHH S TGOpeTI/I‘IHOI MEXaHIKHU.
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The dissertation is devoted to substantiation of morphological features of skin
destruction and subcutaneous adipose tissue of a human body, which were formed
during a traumatic contact with a spherical elastic projectile by means of
comprehensive study of biological objects and their simulators from the standpoint of
law of theoretical mechanics and identifying of changes in the elements composition

of the balls before and after shots using X-ray fluorescence spectral analysis.

The comparative statistical analysis of examinations of cases with the use of
firearms with the study of objects of biological and non-biological origin is carried
out in the work. It is taken from the archives of the Kyiv City Clinical Bureau of
Forensic Medical Examination for the period from 2007- 2017. It was established that
there was a pronounced and steady increase in the number of cases of injuries caused
by firearms and means for firing ammunition of traumatic action (traumatic
weapons). Traumatic weapons were most often used to inflict bodily harm with

various consequences.



The paper experimentally reproduces the mechanism of gunshot wound
entrance formation, when one makes a shot using cartridges "Teren 3FP" in blocks
simulators and boards with a thin layer of imitator (sculptural plasticine). Mechanism
substantiation of gunshot wounds entrance formation was based on the positions of
theoretical mechanics. It is established that in accordance with the provisions of
theoretical mechanics, deformation processes in the simulator are observed already at
a point of contact with an elastic projectile of spherical shape, which dynamically
moves in its thickness, due to the formation of a zone of hydrostatic compression (in
which material destruction is not possible) that is expressed in the thickness of the
material. As the contact surface of the projectile with the plasticine surface increases,
the size of the hydrostatic compression zone increases as well, it will increase and
spread into the thickness of the plasticine until the active load from the projectile
exceeds the strength of the material, which will lead to its destruction. Therefore, due
to immersing of a fire projectile of spherical shape, the destruction of the material
will be carried out by the zone of hydrostatic compression of the material, which
located in front of the projectile. There is no destruction directly in the zone of
hydrostatic compression because the material is compressed in all three planes
(Hertz's case). Subsequent dynamic immersion of the projectile in the simulator
shows destruction of the material periphery, due to the combined action of the forces
of the hydrostatic compression zone in front of the projectile and the dynamic
advancement of the projectile in the thickness. Destroyed material (plastic zone),
which being limited by the hydrostatic compression zone and undamaged material
(elastic zone) is displaced upwards by the path of least resistance. In this case, on the
surface of the material, the edges of the damage zone are turned outwards with radial
gaps, which gives the appearance of a “crown" to damage, due to the ability of the
material to residual deformation. The material in the zone of hydrostatic compression
is not destroyed, as evidenced by the preserved fragment of the round simulator in the
central part of the damage after comparing the outwardly facing edges of the damage,
in experiments using a thin layer of plasticine applied to the board. The above

phenomenon may be a sign of the formation of a “defect minus" tissue, which is



observed on biological tissues in gunshot wounds. It is mathematically calculated and
demonstrated that the amount of destruction of the simulator in the zone of contact
with the injuring object (elastic projectile) is inversely proportional to the distance of
the shot, which determines the kinetic energy of the bullet in contact with the material

hit by the projectile.

For the first time, the morphological features of gunshot wounds inflicted on
victims by spherical elastic projectiles were analyzed by substantiating the
destruction of skin and subcutaneous adipose tissue from the point of view of
theoretical mechanics. Also, the mechanism of annular hemorrhage formation in the
zone of damage was established. Upon a direct contact of the elastic projectile with
the skin in the thickness of soft tissues a compressive stresses start to occur, reaching
the limits of compression they become elastic with the formation of a zone of
hydrostatic compression in the thickness. Since destruction of the material is not
possible in the above-mentioned area, according to this zone, the soft tissues will not
be damaged, which in the hemorrhage on the skin will look like a central area of
enlightenment around the abrasion or wound. The area of the annular form of
hemorrhage corresponds to the projection of the area of displacement (displacement)
along the perimeter of the hydrostatic compression zone. The destruction of blood
vessels with blood in the surrounding tissues will be present between the undamaged
tissue and the compression zone. On the example of the Winkler base, plots
(graphical representation of force stresses) were constructed during the deformation
of the skin and subcutaneous adipose tissue under the action of a spherical fire
projectile (indenter). Evaluating them, the direction of movement of the projectile in

the form of a contour hemorrhage was established.

The mechanism of formation of entrance gunshot wounds, which were caused
by spherical elastic projectiles, was substantiated in the work. The wounds were
rounded with a skin defect in the center with uneven thinned, slightly turned outward
edges, with multiple radial gaps extending within the sedimentation belt. At the point

of contact of a spherical elastic projectile with the surface of human skin in front of it,



a zone of hydrostatic compression is formed, which is most pronounced in the
thickness of soft tissues, due to which deformation processes begin with subsequent
destruction of soft tissues during dynamic immersion of the projectile. Thus, the
destruction of soft tissues in the stratum occurs in the zone of hydrostatic
compression, under the action of an elastic projectile. In this case, as it is known, the
destruction of the material in the above zone does not occur (Hertz case). Since the
material destroyed (plastic zone) along the perimeter of the hydrostatic compression
zone in the thickness of the tissues will not be able to spread to the periphery due to
the resistance of intact tissues (elastic zone), its movement is upward by the least
resistance, flowing around the hydrostatic compression zone. coming to the surface
(physical model of Hill-Johnson). As a result of this movement, there is an inversion
of the edges of the damaged area to the outside with radial gaps that extend within the

deposition belt.

Using X-ray fluorescence spectral analysis on the TORNADO M4 device, we
found not only the fire nature of the damage, but also the elemental composition of
the actual traumatic projectile (plastisol layer), which provides a basis for clear
identification of the fire projectile as elastic. This study expanded the spectrum of
detection of chemical elements in comparison with contactograms and showed that
the main stable component of bullets to cartridges of shock-traumatic action "AE 9",
"Teren 3 FP" orange, "Teren 3 FP" yellow and "Teren 3" gray is chlorine (Cl). Lead
(Pb) detected in bullets to the cartridges "Teren 3" and "Teren 3FP" is added by the
manufacturer of SPE "Ecologist” in the form of lead oxide 4 during the production of
plastisol for their X-ray contrast. For a similar purpose to the composition of the
bullet, titanium (Ti) is added to the cartridge "AE9" manufacturer "Schmeiser". After
a series of experimental shots with the above cartridges, the content of elements such
as tin, barium, calcium, and lead, which are part of the products of the shot, the
appearance in some bullets of such an element as iron due to the material of the
barrel. The absence of such an element as antimony (Sh) on the surface of the bullets

was due to the fact that the cartridge cases use a capsule with a stainless composition.



Key words: forensic medicine, gunshot wound; spherical elastic projectile, skin and
subcutaneous adipose tissue, X-ray fluorescence spectral analysis; position of

theoretical mechanics.
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