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Pessome. V cTATTi HABEZeHA OLIHKA PIBHS MOCIIDKEHHS HA CLOTOIHINTHIH /IeHb SK 0COGNUBOCTEIT YIIKOIKCHB TOTOBH i Tymy-
62 JTHO/VHHH eTACTHYHIMH KyJISM¥ TIPH OCTPiAX i3 3aC00iB yAAPHO-TPaBMaTHYHOT Al TaK i CAMHX KYITh 3 BUKOPHCTAHHAM TpaJHIii-
HHX i HOBHX 3ac00iB, SK HAMPHKIAN, PEHTTeH (IYOPECHEHTHOro CeKTpOMETpY «M4 TORNADO».

K110908Bi ¢/10Ba; CYI0BO-ME/IHHHA €KCIEPTH3a, BOIHEMANBHI YIIKODKEHHS, eNacTH I I Ky, pentreHhIyopeCleHTHHIH CIIeK-
TPaIBHUH aHami3.

BCTYIN

3 orasgy Ha pocificeky arpecito Ha Cxomi Vkpainm Ta 36iTBIIEHHS BHACIIIOK UBOTO HEe3apeecTPOBAHOT
BOTHENAILHOI 30pO1 cepell HaceNeH s, @ TAKOXK 3 ypaxyBaHHAM aKTHBHHX nomiit y M. Kuegi npotsarom 2014 poky, mo
CYTPOBOLKYBATHCH 3aCTOCYBaHHAM 36pOi, BOrHENanbHa TPABMA 3aTHIIAETECA AKTYATLHOI0 TEMOFO ZI31 CY10BO- Meu4HOT
EKCITEPTH3H B IILIOMY i CyI0BO-MeIMYHOT KpiMiHaticTHku 30kpema [1, 2].

OcTaHHIM 9acoM y TPaKTHI CyZOBO-MEAMYHOI EKCHEPTHU3H HEPIAKUMH € BUTIAAKH JOCITI/DKEHHS TIPOSABIB
3aCTOCYBAHHS TAK 3BAHOI «HEJETANBHOD 9 «HecMeprenbHoi» 36poi (HC3), a 3a kopaoHoM BOHA Bijioma sk «Less-
Than-Lethal-Weapons». Haii6insma kinekicts pissosujis HC3 HasBHa, B OCHOBHOMY, Y BCIX CHIIOBHX CTPYKIYpax —y
noninii i MBC, CBY, y minicrepcrsi o6oponn, apMilichKuX HiIposfinax i ism. Y paMKax 3aKOHOJaBCTBa VYkpainu, B
aKocTi 36poi caMo0GOPOHH, TPOMA/ITHAMH TAKOK MOXKIHBHM € BHKOPHCTAHHA «HecmepmenbHoi» 36poi, mpu3HaueHoi
JUIS MOCTPiNiB CHAPAAAMM YAApHO-TPABMATHYHOL fii (enacTiusuMu Kymimu). B Vkpaini Ha TPOTA31 OCTAHHIX POKIB
po3MmoYaTo BUPOGHHMITBO Ta pPeamisallis AEKiTbKOX MapoK MICTO/IETiB T4 PeBONbBEPIB, NPH3HAYEHHX /LI CTPIUTHOH
eNACTHYHAMH KYIISIMA 3 METOI0 CaMO3aXMCTY LIS MPAliBHUKIB IPaBOOXOPOHHUX OpraHiB, OXOPOHHHX CTPYKTYp Ta
HEBHHX KaTeropiil rpomazisH (Tak 38aHa 30pos HemeTaILHOT A1ii). SIK IIPaBHIIO, Ie KOHCTPYKTHBHO nepepobIieHi IIPOTOTHITH
BiZIOMHX BiTUM3HSHHX i 3aKOPJOHHMX Mapox 60i0BOT KOPOTKOCTRO/ILHOT 30poi. CHAPATOM /ISl HUX CIYTYE ClACTHIHA
Kkynst cepuanoi GopMH TiamMeTpoM 9 MM, siKa BUTOTOBIAETBCA i3 mmacrusons II-1T M 3 mogatkoM METaneBoi CTPYHKKH
IS KPAIIoro KOHTPACTYBAHHS IIPH PEHTTEHONOTi4HOMY nocnimpxenni, Kyns mae macy Big 500 no 1000 mr, if mBnAKicTs
- Bim 280 o 320 M/cex Ha sigcrasni 0,5 M BiJ KaHaIy CTBONA.

Bararo BMMajKiB 3 KIIHIHOI Ta CY10BO-MeMYHOI IPAKTHKH CBiIYATH, IO NPY MOCTPI/IAX 3 MCTONETA MATPOHAMH
TpAaBMaTHUHOI /1ii, B 3a/€XHOCTI Bif BiZCTani mocTpiny i AULHKY Tia, MO BPAKAETHCA, A TAKOK IHIONX JHHAMIYHHX
XapaKkTepUCTHK B3a€MOZIl CHapsajaa 3 TEPeIlKOJOI0, MOXKYTh BHHHKATH pisHi 32 XapakTepoM i CTyTeHeM TSKKOCTI
VIIKODKEHHSI, OYHHAIOYH i3 Ca/IeH, 3aKiHIYI09H NIPOHUKHEHHAM Y TPYAHY i yepeBHy MOPOKHUHM 3 YPa/KEHHAM KUTTEBO
pakueux oprauis [3-10].

V 1998-1999 p.p. Cyxum B.Jl. Bmepme Oyn0 NpoBeJEHE KOMILIEKCHC CKCICPHMCHTAILHE OOCHIIKEHHS
YIIKOKEHs 9-MM ENACTHYHHMH (IIACTHKOBMMH) KyISMH, 3 CaMe — BH3HA4YCHHA BIUIHBY OMCTAHIIl MOCTpily Ha
XapaKTep yIKOIKEHb TPY/HOI KIITKH Ta JKHBOTA, AKi 3aI0/IFOF0TECA IIPH YPAKEHHAX 3 HeOIM3BKOT AUCTAHIIT TATPOHOM
«Tepen-12» 3 enacTHdHOK KyJneio (6,7) Ta BCTAHOBICHHA MOp(OIOridHEX 0CODIMBOCTEN YHIKOKEHb HE3aXHIIEHHX
rpy[HOi KIITKH Ta JKMBOTA NPH NOCTpinax 3 HeGAM3bKOI JMCTAHIII NATPOHOM «Tepen-12» 3 eNACTHYHOKO KYJIEIO i
kapreqqio [4-5].

Brepme B Yipaini B.JI. KoHapaTeHko MPoBiB eKCIiepUMEHTATbHI BOTHENANbHI YIIKO/DKEHHS TOJIOBH (CKPOHEBI,
7106OBI i TOTHIMYH] TinAHKH) GiOMAHEKEHIB TIPH MOCTPLNAX Y MPUTY. HAOOAMH, CHOPA/DKCHUMH €JaCTHIHHMH KYIIAMH
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kani6py 9 mm i3 mictonera AE 790811 (nporoTun micronera Banstep IIK) BiTunsusHOro BupoGHHITES, CHOPAIKEHOTO
narponamu «Teper-3», «Tepen-3 IT» i «Tepen-3 [0y [12-14]. JlocnikeHHs aBTOPOM YIIKOKEHE M’AKHX TKAHWH
BHABUIIO, IO BCI EKCHEPUMEHTH CYMPOBOIKYBATHCS YTBODEHHAM KPYTJIOl 260 HaOMHKEHOT 10 OKpyTJI0f (hopMut paH 3
BHPa3HUM Je(eKTOM MiHyc-TKaHWHH. B 3anexHocTi Bin rmmbuam PO3MOBCHKEHHEA paHoBoro kanamy B.JI. Kongpatenko
[12-14] BuninsB: paHu 3 HACKPI3HAM YIIKOKEHHSIM BCiX IAPIB M’AKNX TKAHWH; PaHK 0e3 HACKPIZHOTO YIIKO/KEHHS
arnoHeBpo3y abo CKPOHEBOTO M’S3a; PaHH 3 YIIKOIKEHHAM TiTbKU BIACHES WIKIpH T4 MiANIKIPHOT KITiTKOBHHH.

Ilpn excrepuMeHTax B yMOBaX IIiJIBHOTO OPUTYJTy HEM BIAMIYamicsa Ti cami 3akoHOMipHOCTI VIIKOIKEHHS
M'AKHX TKaHHH, 10 i IpK TocTpinax 3 6oiioBoi KOPOTKO CTBOJILHOI 30poi, TOGTO, YTBOPIOBAIKCS BiMIIAPyBaHHs, MO
JocATanm posMipis 10 5 cM B giamerpi. [Tpubmnsno 70% Takux PaH CyNpoBOKYBAlMCA YTBOPEHHAM Bif 1-r0 10 4-x
pafiaibHUX PO3PHBIB JOBKHHOK 10 2-X CM., fKi TIONEKY/TH HallaBalli PaHi 3aralsHui 3ipuacTuii Burisy. Panosi kanamu
PO3TIOBCIONKYBATHCA HA BCI INAPH M’ SIKUX TKAHUHM 1 OCATAIH KiCTOK yeperna.

[pu excriepumenTansHux mocTpizax 3 Bimcrani 5 oM Bi{IapyBaHHA M’ AKHX TKAHWH HE BiAMIYANOCSH, T0AATKOBI
PO3PHBH ILIKIPK He YTBOPIOBAINCS, 4 PAHOBHIT KaHAI TAKOXK POSTIOBCIOMKYBABCA Yepe3 BCi MIapH M’SKHX TKaHuH. [Tpu
nocTpinax 3 pizcrani 20 oM BXigHa paHa Mana aHANIOTIYHY XapaKTePHCEUKY, e NpuomIu3Ho B 50% paHOBHIi KaHAJ He
YTBOPIOBAB HACKPI3HOIO YIIKOKEHHS CKPOHEBOTO M’ 133 a6o anoneBpo3y. [Ipn Bincrani noctpiny 50 cmta 1 m Xapakrep
BXiJIHOrO OTBOPY ICTOTHO He 3MiHIOBABCS, alTe TNPAKTHYHO y BCIX BHIIA/IKAX PAHOBHIl KaHal HE YTBOPIOBAB HACKpi3HOTO
YIIKODKEHHS M AKX TKaHHH. Y BHNAAKAX AOCIITKEHE YUIKO/KEHb, 3aM0MisHHX IOCTPijaMy 3 BifcTani 3 M Ta 5 M -
PO3MOBCIO/DKCHHS PAHOBOrO KaHaly 06MeXyBanocs BlacHe HIKIipoIo Ta HIIMKIPHOIO KT TKOBHHOIO,

Oxkpemo aBTop 3asHauas, Mo NpH MpoBeEHi CKCIEPUMEHTIB HA TPYNaX MOJOMX OCI6 NPUUMHA CMEPTi AKX
00yMoBIIIOBaNa PifKMii CTAaH KPOBi Ta MOBHOKPOB'S YIIKO/DKEHHS M SIKHX TKAaHUH, CYNPOBOUKYBAIOCS YTBOPEHHAM
BUPA3HUX KPOBOBHIIMBIB, AKi B OKPEMHX BHIIafIKaX MOXKHA Gy10 IPUIHHATH 32 IPHKUTTER.

Hocnimkenns B.JL. Konmparenkom [12-14] ymkomkens kicTok ucpena BHABMIIO, IO TPAaBMATHYHI 3MiHH LIHX
KICTOK MiciA MpoBeleHHs nocTpimiB Gymu OTPHMaHi TUILKH OpH BigcTani 70 20 oM, ManH JOKaIBHMI xapakrep Oynm
NpeACTaBIeHi HACTYIIHUMH rpynamu: 1) THIOBI gipyacti TePEeIIOMH, JIHIHHI IePeTOMH CKPOHEBOT KiCTKH, 1110 HOJEKy 11,
HA 30BHIMIHIN KiCTKOBIH IwacTuii HaGyBamm OKpYT7Ioi (hopmi, sika obpammsiia Micie KOHTAKTy Kyimi; 2) i301b0BaHi
TPIIAHY 30BHINIHEO] KICTKOBOT IIACTHHKHY; 3) i301508aHi TPINIHHHA BHYTPilIHBOI KICTKOBOT ITaCTHHKH; 4) YIOKOKEHHS
Y BHTIIA/] BAOUTHX (pparMeHTis BHYTPIIHBOT KiCTKOBOT IIACTHHKH, IO NOBHICTIO BiIOKPEMHIIHCS BiJf CKIEMiHAS Yepera
Ta yTPUMYBAIIUCS HA TBEP/iii MO3KOBii 0Gomowui. [Tpn HsoMy, HasBHUMK Oy rpy0i pyitHyBaHHS PEUOBHHH FONOBHOTO
MO3KY Ta HOro 060I0HOK OTPHMAHO Y BUIIA/IKAX KOJIM TOBIIHHA MCKH CKPOHEBOT KICTKH 6yJ1a MeHITe 2 MM i B pesynbTati
MOCTPLTY YTBOPIOBaBCA AipuacTuii nepenom. [pu IOMY PaHOBHIi KaHa/l IOYHHABCS Bijl THIIOBOT paHH Ha HIKIpi Ta ¢caTaB
10 30HH TYPELBKOro cigna. ¥ BeiX IHMINX BHOAIKAX MO3KOBI 0GONOHKH Ta PEHOBMHA TOIIOBHOIO MO3KY MakpOCKOIIYHO
He ymkozmkysanacs. IIpubnusno B nomoBMHI BUNAKIB eKclepUMeHTIE 3 Bincranel 4o 50 em Binmiuanues oudysuo-
obMesxeHi cybapaxHoTIambHi KPOBOBUIHBH po3amipamu 10 5 x 4 cM. B pesynsrari ABTOD [iHIIOB HACTYIHHX BHCHOBKIE
[12-14]:

1) xapaktep Ta ocsr ymkomkens npu 3aCTOCYBaHHI HabOIB 3 eNACTHYHUMH KYyJISMH, 3a1eXUTh Bij BiACTaHi
HOCTPiTyY;

2) npu noctpinax 3i 36poi He neranbHOI il Y CKPOHEBY AIIAHKY MOKYTh YTBOPIOBATHCS YIIKOMKEHHS M’ SKHX
TKaHWH Y BTG PaHu 3 OedekToM TKAHUHH, 130/1b0BaHi TPIlMHK 30BHINTHBOT TA BHYTPIMIHLO! KICTKOBHX IIIACTHHOK
KICTOK uepena, BUOMBaHHS (parMeHTis BHYTPINIHBOT KiCTKOBOT IVIACTHHKM 6€3 YIIKOIKEeHHS 30BHINIHBOT KiCTKOROI
TUTACTHHKH, JiHiliHI nepenomu, mudy3Ho-obMexeHi cybapaxuoinansui kpoBoBumHBH. TIpH TOBIMHI KicTOK CKICMiHHS
deperia MEHIIE 2 MM MOKITHBE YTBOPEHHA JiPYaCTHX [EPesIOMiB;

3) npu nocTpinax y noruanuny Ta 1000BY (32 BHHATKOM NPOEKIIii (poHTANBHOTO CHHYCA) AUTSHKH YIIKOKEHB
KICTOK Yepena He yTBOPIOeThes. VIIKOKSHHS M SKHX TKAHHH € AHATIOTTYHUMH SIK TIPH TIOCTPINAX Y CKPOHEBY IUISHKY.

4) OCHOBHOIO IiarHOCTHYIHOO 03HAKOK BOTHEMAMBHOTO YWIKOKCHHSA 3a3HAYCHUX JUBTHOK I'OJIOBH TIPH TIOCTpiTax
31 36poi He NeranbHOI Aif, Ha BimMiHy Bi mocTpiniB 3 6oiosoi 36poi, € yrBopenns pasn 3 netheKkToM TRAHWHHN B [I0€HAHHI
3 BUICYTHICTIO [ipYacTOro mepenoMy KicTOK CKIemiHHs gepena. YV pasi yIBOpEHHs Takoro nepeiomy audepeniiiina
MiaTHOCTHKA HE BUKIMKAE TPYIHOLLIB, OCKIIbKH B TIOPOIKHKHI Yeperia BUABISETHCA SNaCTHYHA KyIIs.

5) Ilpu moctpinax 3 Bincrani 10 20 cm y CKPOHEBY JUISHKY MOJKITHBE CTIPHIMHEHHS YITKOLKEHB, IO BiMOBLIHO
10 «lIpaBun BH3HAYEHHS CTYNEHIO TSKKOCTI TLICCHHX YHIKOIKEHBY, 3aTBepiukennx Hakasom MO3 Vkpaiuu in
17.01.11995 Ne6, BizHOCATLCS 10 THKKHUX TiTECHHX YUIKO/DKEHB, K HeOe3MeMHUX ATA KHTTS.

Konoc O. I. [15, 16], nonosHiowun nocimkenns B. A. Cyxoro [4] mono XapakTepuCTHKN YIIKOMKEHb 9 MM
CACTUYHHMH KYIIAMH, BHABHB O3HaKH, IO MOXYTh OYTH BUKOPHCTaHI st npoBeleHns audepeHtiiinoi cympoBo-
MEJIMYHOT IiarHOCTHKH TOIIKO/DKEHb PI3HUX BUIIB TKAHUH (marepianis) omary mpm moctpinax marponamm «Ocay,
«[THI-9I1» ta «AJI-9P», cHOpAMKEHUX e1aCTHIHIMK KyJIssMH. ABTOPOM BHEpIE BHDILEHO aKTyanbHe Jis norped
CYIOBOI MEAMIMHH HAYKOBO-TIPAKTUYHE 3ABIAHHS, SIKE MOJISTAI0 Y BCTAHOBICHHI O3HAK, IO 33 CBOEH CYKYIHICTIO
MOKYTh Gy TH BUKOPHCTaHI /I [IPOBECHHs TH(epentiiinoi CYAO0BO-MEAMYHOI JIarHOCTHKH MOMIKOIKEHb Pi3HHX BUIIB
TKaHHH (Marepiasis) omsry npu nocrpinax narporamu «Ocay, «[THJI-9T1» ta «AJI-9P%»
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O. I1. Konoc [15, 16] BcTanosuB, 1o momkomkeHHs Pi3HMX BB TKaHUH (MaTepiais) OZIATY, IO YTBOPIOIOTHCH
Py TIOCTPiNax 3 BUKOPHCTAHHSAM maTpoHiB “Oca”, “ITHI-9IT” ta “AJI-9P”, CHOPS/UKEHHX eNacTHIHHMI KYJIAMH,
BII3HAYAIOTHCS KOMILIEKCOM XapaKTepHUX 0CODIIMBOCTEH, AKI AO3BOMAIOTE BCTAHOBHTH iX TOXOIKEHHA, BUZ TATPOHY Ta
BiACTaHb MOCTPiNyY. Jo TaKHX ocobimBOCTEi HanexKaTh MoMMopdismM xapakrepy, AKuii 00yMOBIIeHHIT BUIOM HaTpORY,
HOro KOHCTPYKTHBHMMH OCOGIHBOCTAMH, BHIOM TKAHHHMU Ta BIACTAHHIO TTOCTPLTY, HE3HAYHI IPOSEH MEXAHITHOT (e
Ha HEHJIOHI) Ta TepMidHOT (Ha HelIOHI Ta BOBHAHI TKaHWHi) /i TOPOXOBHX TrasiB, HANBHICTE HABKOJIO MIOMIKO[KEHE
YACTOMOK MaTepiany BUKOPHCTAHUX €NACTHUHHX Kyilb (rymu abo mracTH30MmO) pisHOro KONBOPY Ta BIIaCTHBOCTEI,
HE3rOPLIHX MOPONIHHOK PI3HUX COPTIB, KilTSBH MOCTPLTY 3 XapakTepHolo Tonorpadieio, 3 ranmumu 4BTOpPA, BU]] IATPOHY
Ta HOro KOHCTPYKTHBHI 0COOIMBOCTI CyTTEBO BIIMBAIOTH HA (opmyBanms nomKkomKens 0Ty, Mo MiATBEPIKYEThCA
YTBOPEHHAM Pi3HHX 32 XapaKTepoM, HopMoio, PO3MipaMH, HaCi AKAMH /1iT JOIATKOBUX YMHHUKIB HOCTPLITY HOLIKOIKEHE
Ha KOHKPETHHX BHAAX TKAHWH (MaTepiaiiB) ofary npyu mocrpinax PISHUMH TIATPOHAMU 3 OJIHiET BimcTami. 3okpema, 1pu
nocTpinax narponamu «Oca» MOKYTh CIOCTEPIraTHCS MOLIKOKEHHS BiCIMKOIOIOHOT (hopmH, NpH NIOCTPiNAX naTpOHAMH
«[THI-9IT» ta «AJI-9P» MOWKOMKEHHS MAIOTH HETpaBUIIbHY KBANpaTHY, OBalbHY abo Kpyriy topmy; HOCTpiiin
narporamu «Oca» ta «AJI-9P» cynpoBOmKYIOTECS HASBHICTIO HACTOUOK TYMH T HE3TOPIIHX TOPOUTHHOK OJHOTO COPTY,
a marporamu «ITH/I-911» — qacToYoK MIaCTH30IM0 Ta MOPOMKHOK iHITOro copty. Ha dopmysanms nomkomkens osry
CYTTEBO BILTMBAIOTE HOTO (i3HKO-MEXaHiYHi BIACTHBOCTI, PO 1[0 CBiIATH YTBOPEHHS Pi3HHX 32 XapakTepom, hopMoro,
PO3MipamMu, NposBAMH A1iT 101aTKOBAX YHHHHKIB TIOCTPLTY NONIKOKEHb HA PISHUX BUAAX TKAHHH (Marepianis) omsry mpu
TMOCTPLNIAX O/IHUM i THM e BH/IOM [IATPOHIB 3 OHi€] Bifcrani. Hacmizkamu BimuBy BracTusocTeit OIATY € BIICYTHICTH
TeeKTiB y TMOMIKOKCHHSX HATYPAIBHOT IIKiDH HABITH TPH MOCTPiTax B Mekax GIH3LKOI AucTanuii; 30UIbIeHHS
PO3MIpiB ieeKTiB Ha Helinoni mpu mocTpinax BIPHTYJI 32 PaXyHOK BUCOKOI TePMOIIACTHYHOCT] CHHTETHIHHX BOJIOKOH:
npu moctpinax narponamu «[THI-9T1» Tta «AJI-9P» HEMpaBiIbHA KBAZpaTHA (OpMa MOMIKOKEHb HA GABOBHAHI
TKAHWHI, HENpaBMIIbHA KBAApaTHA Ta Kpyrna GopMa IIOUIKOKeHb Ha BOBHSHIM TKaHHHI, Kpyr/ia Ta oBaisHa (hopma
NOLIKOJIKEHb Ha HEUIIOHI, KpyTia (opMa HOMKOKe Db Ha HATYpalbHIH WKipi; pisai hopma, posmips Ta iHTeHCHBHICTS
HamapyBsaHh KiNTABY, MOPOUIMHOK, YaCTOYOK MaTepiany KyJis.

Hinnum takox e e, mo, 3a naruvu O, I1 Komoca[15, 16], Buims sigcrani MOCTPiNy Ha ()OPMYBAHHS MOMIKOGKEHD
ONATY TIPOABIACTECA B YTBOPCHHI PI3HHX 3a CBOIMH OCOGITHBOCTSIMH MOIIKOIDKEHS TIPH TIOCTPLiIaX PISHUMH BHIAMH
NATPOHIB 3 Pi3HMX BixcTamed y pisui Buam ozAry. 3okpema, npH mocTpinax marporamu “Oca” Y HaTypalbHy IIKipy
3 BijicTani 10 M yTBOPIOIOTECH NOWIKOMKEHAS 3 AeeKToM, npu nocTpinax 3 siacrani 30 cm YTBODIOIOTLCS HACKPIi3Hi
TNOMIKOUKEHH Y BUIIISII PO3PHBIB, IPH MoCTpinax 3 gizerani 200 om CHIOCTEPIraOThCA BAABIEHHS 3 PO3PUBOM, 3 BicTaHi
300 cm i GinbITe YTBOPIOKTHCS BAABICHHS Ge3 PO3pHBY; Npu nocTpinax narponamu “TTHI-9IT” y HaTypalbHy MIKIpy 3
BificTaHi 15 cM yTBOPIOIOTHCH MOMKOTKEHHS 3 Jedextom, mpH noctpinax 3 20 ¢M BUHHKAIOTH HACKPI3HI MOMIKO[KEHHS
Y BHIUIAII PO3PHBIB, IPH MOCTpiTax 3 Bimcrani 8 M YTBOPIOIOTECH BAABJICHHA 3 PO3PHBOM, a MPH mocTpinax 3 10 M
YTBOPIOIOTECS BAAB/IEHHA O3 po3puBy; mpH mocTpinax marponamu “AJI-9P” Y BOBHAHY TKaHHHY 3 BiZCTaHi 10 3 M
TIOMIKOJUKEHHS MAIOTh Ne(eKT, npn MmocTpinax 3 6 M MOMKOLKEHHS MAXOTH BHUIJIAN PO3PHBY, 4 NPH MOCTpinax 3 8
Ta 10 M MaloTe BHIISI BasneHs Oes PO3pHBY. [lal0uu OLIHKY MOIIKOIKEHHAM omary, O.I1. Komoc seranoBus, uio
XapaKTEpHUMH 03HAKAMH JUTA HOUIKO/LKEHb OIATY MPH NOCTPLIax narpoHamu “Oca” e xapakTtepHa hopma (HenpaBuiIbHA
NPAMOKYTHA, HENPAaBUIIEHA OBANbHA, BiCIMKO- Ta Xpecronoibxa) Ta sHauni posmipu (1o 2,3x1,5 cM) npu GoKOBii
OpieHTALIT KYJIi B MOMEHT KOHTAKTy 3 HEPeIIKO/I0r; HASBHICTE CHifiB Bi mii TMEPEeTHHKH KYJIi, CIIiiB-BiTOHTKIB [THIKa,
4aCTOYOK OE3MMHOI0 MOPOXY MapKH “Kpyk”, 9acTouok rymu qoproro KOTBOPY 3 BKPAIICHHSIMH PEYOBHHM 3€]ICHOTO
KOMBOPY, HAIApyBaHb KillTABH MOCTPLNY 3 XapaKTePHOIO pombomnoniGro dopmoio Ha GaBOBHAHINK Ta BOBHAHIN
TKaHWUHAX, HE3HAYHI IPOSBM MEXAHIYHOI Ta TEPMIYHOI J1ii ITOPOXOBUX Ta3iB, HASBHICTH HABKOJIO MOIIKOUKEHE B METamax
TMOCTPiNy CYPMH, CBHHINIO Ta LHHKY. XapaKTepHUMM O3HAKAMH A7 OIIKOIDKEHD OJATY HPH MOCTPIIAX MaTpOHAMH
“IIHA-9IT” € HasBHIiCTH YaCTOMOK GE3HMHOrO Iopoxy mapku “Rex Subsonic”, uncmennux cnminis Kpyrioi popmu
CBITIIO-KOPHYHEBOTO KOTHOPY (“raryroanus™) Bix yaapis mopormmHok Yy TKaHuHy (MaTepian) mimmesi, mo Bizobpaxaiors
AUCKOTIOAIOHY GOPMY 3epeH MOpoXy, HAsABHICTH YACTOYOK TTaCTH30F0 (MaTepiaty Kylli) Ciporo Komopy 3 MaToBHM
BIATIHKOM, HAIIAPYBaHb KilTABU TIOCTPINY 3 XapaKTEPHOI TPhOX3OHANBHOIO Oynosoro Ha 0aBOBHSHIHN, BOBHSHil
TKAHUHAX Ta HEHIIOH], HE3HATHHUX MPOABIE MEXaHIgHOT Ta TePMI4HOI JTiT IOPOXOBKX Ia3iB, HASBHICTH B METAAX mocTpiny
CYPMH, CBUHIIO, 32133 Ta 0N0Ba. XapaKTepHUMH 03HAKAMM LIS ONIKODKEHD OIIATY TIPH TOCTpijlax naTpoHamy “AJl-
9P” € HasIBHICTH Y4ACTOYOK MOPOXY MapkH “Kpyk”, cifiB-BitOUTKIB Mika, HASBHICTS HABKOJIO MOIIKOKEHD YaCTOYOK
TYMIH FIOPHOTO KOJILODY 3 BKPAILICHHAMH PEYOBHHH 3€ICHOTO KOTBOpY, HallapyBaHb KINTABH ITOCTPITY 3 FOMOrEHHOIO
CIPYKTYPOK) Ta HH3BKOK iHTEHCHBHICTIO, He3HAYH] TIPOSIBHM MEXaHIYHOI Ta TePMIYHOT il MopoxoBmx rasiB, HafsBHICTE
HABKOJIO NOMIKO/LKEHE B METATaX HOCTPITY CypMH, CBHHIIEO T LIHHKY.

Hespaxaroun na Bukiameni sume indopManiiini MORIZOMICHHS BiTUM3HAHHX CY/I0OBO-MEIHYHUX NOCTiTHUKIB
(TIpaKTHKiB i HAyKOBIiB), IPOTATOM OCTaHHIX POKIB 3 peaisarrieio HOBHX MiaXoziB BinGymHucs normubeni JIOCTTIJKEHHS
YUIKOJUKEHB JIH0HHH Ta 00’ €KTIB Heb10I0r9HOr0 MOXOIKEHHS e1ACTHIHUMU KynsaMu IIPH IIOCTpinax i3 3aco6is yaapHo-
TpaBMaTuyHOL Aii. LlikaBumu i cywacHmMM cepen HEX € MOMOKEHHS OO MeXaHi3MiB (hOPMyBaHHA KPOBOBUTHBIB i
(popmyBaHHA BXinHOI i BHXiAHOI BOrHenampHOi paHH Mif Q€10 eJaCTHYHOrO BOTHEMAILHOIO cHapsany chepuuHoi B
Pe3ynbTaTi MOCTPiiB i3 3acobis yIapHO-TpaBMaTUIHOT i,
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3okpema, nposezene C.B. Jleonosum, O.B. Muxaiinenxom i O.B. I'pununmmnoo (O.B. Cnayruncekoro) [17- .
19] Teopernune oOTpyHTYBaHHS MEXaHI3MY YTBOPEHHS KiIbUENOAIOHOTO CHHIL npu 3abiituiil mii Kyni mokasano Bcio J
CKJIaZHICTh Ta 6araTorpaHHiCTh MPOLECIB, MO BiGYBaOTHCH B GIONOTIYHUX 06’ €KTAX npu iX HaBaHTaxeHHi. Pasom 3
THM, [OCII/UKEHHS MOKa3a/70 IIHPOKI MOXKIMBOCTI BUKOPHCTAHHS MOJOKEHb MEXaHiKM Ae(OPMOBAHOTO TBEPIOTO
Tifa JUIs BUPIIICHHS TPHKIAIHUX 3aBJaHb CYIOBO-METUTHOI eKCHIEPTH3M. ABTOpaMH BCTAHOBIIEHO, 10 BHXOSIH 3
MOP(OIOTiIHEX 0COOITHBOCTEH Ta MEXAHI3MY YTBOPEHHS KiThIIENOiGHOTO CHHIIS, 30Ha HOTO HPOCBITIEHHS YTBOPIOETHCS
BHACTIZIOK KOHTAKTY €IACTHYHOTO CHAPAAY 3 WIKIPOK Ta CTBOPEHHAM 30HH IiPOCTATHYHOTO CTHCHEHHS Matepiany
OesnocepeHbO TIepe] BOTHENANBHIM CHAPAIOM, a 30Ha KibIEenogi6HOT (GopmH cHHIA BIAMOBIgaE NpoeKii AiNAHKH
3CYBY 10 NEPHMETPY 30HH TiPOCTATHIHONO CTHCHEHHs Matepiany. Ouiniorun mobysosani emopH nedopmariii Ha
TpUKIadi OCHOBH BiHkiepa, MOKHA BCTAHOBUTH HANPAMOK PyXy cHapsny mo dopmi koATypHOro cuans. Tak, mpm
NepHeH MKy IAPHiii Jii cHapsaa (iH1eHTOpa) HA OBEPXHIO MIKipH, GyayTh YTBOPIOBATHCS CHHIL OKPYTIIOT hopmu; mpn
Al CHapsIa MT KYTOM JI0 TIOBEPXHi MIKIiPH CHHI Ha0yBaTHMYTh MOXOBKEHOI (POPMU, MPH 1BOMY BHTATHYTA i TOHIIA
HOT0 4acTHHA BIANOBIAAIH PO3TOPHYTOMY KyTY - TOGTO HANPAMKY PyXy BOTHENAIEHOTO cHapsa.

Buxongun 3 ocobiuBoCTell YTBOPEHHS MAcouKy OCAJHEHHS HABKOJO KpaiR BXiZHOI BOTHENANLHOI paHM 3
YPaxyBaHHIM MONOKEHE TeOpeTHIHO1 MexaHiky, O.B. Muxaiinenko, O.B. ['punuummnaa [20, 21] mokasamm, mo BXinHi
BOTHEMAJIbHI PAHH MPH BOTHENATBHHX MOPAHEHHSX €NaCTHYHUMH CHAPAIAMH OKpyroi HopMH MAKOTh BHUBEPHYTI 110
30BHI Kpai 3 MHOKMHHHMH PaliallbHUMH PO3PHBAMY, AKi He BHXOIATH 33 MACOK OCAXHEHHS i 36epexeHy LEHTPAIbHY
HACTHHY YIIKO/DKEHHS OKPYTI0i GOpMH, Aka BiAMOBiAae 2-3 pajiiycaM TpaBMyIOHOro CHAPSA. Ilpu npomy, Ge3nocepenne
pyliHyBaHHS TKAHUH Tia BiAOYBa€THCA He BOrHEMAIBHUM CHAPSJIOM, 4 30HOIO IiJPOCTATHYHOTO CTHCHEHHS Matepiany,
KA (JOPMYETHCs NIEPEN HUM i THHAMIYHO MPOCYBAETHCS y X TOBIIY, HACIIZAKOM HOTO € BUBEPTAHHA KpaiB AiISHKH
MOLIKO/KEHOT IOBEPXHI MaTepiay.

MexaHisM yTBOpEHHS BOTHENANLHOI PaHM € CKIATHUM | HEOMHOIHAYHIM npouecoM. CriByaapiHHS BHCOKO-
IIBHAKICHOI KyJIi 3 TKAHHHAMM Tijia, YIAPHO-XBU/ILOBI SBHIIA i (hopmyBaHHs MyABCYIOHOT MOPOKHUHK TPH3BOLATE 10
YTBOPCHH! B HHX CKII4/IHOTO PO3MOLTY HANpYT i Aeopmauiii, 10 NePeBHINYIOTh MeXy MiltHOCTI TKarmH. B pesynsrari
IbOro (POPMYETHCS BXiIHA BOTHENATHHA PAHA, PAHOBUIT KAHAT 3 30HOK YIIKOKEHHS KJIiTHHHIX CTPYKTYP HABKOJIO
PAHOBOTO KaHAIY, PO3MIPH AKHX CYTTEBO NEPEBHILYIOTH AiaMETP KyJTi UH PO3MIp MONEPEYHOro ¢iveHHs ckanky. Brazana
OCOOMHBICTL Ky/IBOBHX i yIaMKOBMX TOpaHeHb HAjae iM cnemudixe i Binpisase Bixy 3abiitHux pan. Hespaxaroun nHa
(bysnamenTanbhi gociKenHs i Bemiky indOpMaTHBHI 6asy CTOCOBHO BHXiTHHX BOTHENATHHAX paH, He ZOCTaTHIMH
3ATHINAIOTHCA MOACHEHHA U1 O0IPYHTYBaHHs €TATTHOCTI Ta MEXaHi3sMy GpOpMYBaHHS BHXiAHOT BOrHEMANBHOT KyJTbOBOI
PAHH IIPU BIy4aHHi CHAapAAy N npsvum Kytom. Tomy, Hamu GyiIo HpoBefeHe A0CTimKeH S 0COBIHBOCTE npomecy
pyHHYBaHHS LWIKIDH Ta BCTAHOBJICHHSA MEXaHI3My YTBOPEHHA BHXiAHOI BOTHENATHHOT pPaHu 3 YpaxyBaHHAM I0JI0KEHE
TeopeTndHoi MexaHikd. O.B. Muxaitnenko i O.B. I'pununmuna [22], BUXOASUH 3 mO3MIif TEOPETHIHOT MEXaHiKH,
AO3BONIMIIA MOSICHATH MeXaHi3M (GOpPMyBaHHS BUXIIHOI BOrHENANBHOT PAHH, SKHIf Ha iX JYMKY MONATae y HACTYITHOMY:

- BUXi/[Ha BOTHEMANBHA paHa Ha WWIKIpPi mouuHae GopMyBaTHCs 10 KOHTAKTy KYIIi 3 HElO;

- Besnocepenniii KOHTAKT KyJi 3 KpasvMu BUXiAHOT BOTHENAILHOI paHH Oyne BiAOyBaTHCS JTHIIE [IPH MTPOXOIKEHHI
MiXK BKe YTBOPECHHMH PO3PHBAMH Ha LIKIpi, 3 MOAIBIIAM IHEPUIHHIM iX PO3MIMPEHHAM Ta 301MbIICHHSIM Y po3Mipax;

- ¥ BHNAjKaX KON [IIAHKA PO3TALIYBaHHA BHXIIHOI BOTHENANLHOI PAHM WILTBHO NPHISTAE [0 NEePenIKo/IH
(LrimBHUI 01T, TIpEIMETH 0GCTAHOBKH ), B MiCILi KOHTAKTY HEPEIIKOIH 3 JLISHKOK KyJscTOl QOPMH BUITHHAHHS TOBEPXH]
Tina, OyayTs yTBOpIoBaTHCA Ne(eKT MIKIPH Ta MACOYOK OCAXHEHHS, 32 PaxyHOK 1if BOTHEMaNbHOTO CHAPSIY Ha IKipy i3
Cepe/IHHH NPH CTATHYHOMY MONOXKEHH] epenoHH, |

Taxox asropamn Oynm gocmimkeHi Mopdonoriuni ocobausocti EKCIICPHMEHTAIILHO YTBOPEHUX YIIKOIDKEHR
Ta OOTPYHTYBaHHS MEXaHi3My i MOC/IAOBHOCTI YTBOPEHHS IBOX MO POSTALIOBAHHX NOpaHeHb, AKi YTBOPHIMCA Bij
Alii BOrHENMaNbHUX eMaCTHYHHX CHAPAMIB chepHuHoi hopmu [23]. O.B. I'punsummsa [23] nokasana, mo B OTPHMaHHX
CKCTICPHMCHTATBLHHX  YIIKO/UKEHHSX (IIAWKIPHO-KHPOBOT TKAHHHH AUIAHKA PO3MI3MEHHS YTBODIOETHCS BHACIIIOK
mepeMilleHHs y i TOBII 30HM TiJPOCTATMYHOTO CTHCHEHHS, SKA (OPMYETHCA Nepel] BOTHENAILHHM CHapIOM.
limarononiouoi Gopmm po3puBi, sKi MOMMPIOIOTECS B KUPOBIii TKAHHHI nepes AiNAHKOI0 PO3MIZUEHHS € MeiaHHUMH
TpimmnaMu. PajianmbHi po3pHBH, AKi MONMPIOIOTECA Bill CTIHOK iSHKH PO3Mi3UEHHS. € KOHIYHHMH TPilIHHAMMY,
WO YTBOPHIMCS NpH (QOPMYBAHHI MAKCHMATHHMX PO3MIDIB THMYACOBO-IY/IBCYIOUO] HOPOKHHHHE 4€pe3 iHepuiiine '
NEPEPOITATHEHHs CTIHOK AUIAHKH PO3MisueHHs. BilCyTHICTD AiIAHKM PO3Mi3ueHHS 10 X0y PaHOBOTO KaHaly, sKuii
YTBOPIOETBCS BUI Jii KyJli APYroro 3a 4eproio MOCTPiNy, 3yMOBIEHE HASBHICTIO Bike 3pyHHOBAHOT TKAHHHH, AKa
YHEMOXUTHBIIOE MAaKCHMAJIbHY Tiepefiady KIHETHYHOI eHeprii cHapfy APYroro 3a 4eproio mocTpiny Ta (GopMmyBaHHs
BIZITOBIAHOrO iif 06’eMy ymikompkeHs. 3a BKasaHUMM MOP(OTOTIYHAMY OCOBIHBOCTSIMHA WKIPH i HAMKIPHO-KUPOBO]

TKAHHHH OyI1a BCTAHOBIIEHA MOCIIIOBHICTD 3aM0iSHHS MOCTPIIiB.

IlpoTaroM OCTaHHIX POKIB TEXHONOIIYHI MOMKIMBOCTI 1ab0paTOPHOi JIIarHOCTHKH BOTHENANBHHX YIIKOKEHb,
Y TOMy 9MCIi i 3aNOAIHHEX eTACTHYHHMH KYJISIMH CYTTEBO 3POCITH. 3a pesyIbTaTamu nposeaenoro B,JI. Mimanosum,
O.B. Muxaitnenkom i cnisas. [24, 25] nocmimkenus 3 BHKOPHCTaHHAM Cy4acHOro crexkrpoMerpy «M4 TORNADO»
BupoOHuITBA KOMMaHii Bruker (Hivewunna), Gyti BHsBieHi Taki HEPEBATH PEHIEH(ITYOPECIEHTHOTO CIEKTPAILHOIO
anamizy Merony (P@CA): 1) ockiNbKH H0CTimKeHHs NPOBOMIMTECHA HA CYYaCHOMY BHCOKOMY arapaTtHOMY piBHi, €

“
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MOKITHBICTE BCTAHOBIIEHHS IIHPOKOTO AianaszoHy BUGOpy enementis (Bix Na Ao U); 2) npu usomy, sincyTri posxiani
Matepiamu i 3) npoBenenns auHajizy He 3aI€KHUTH Bil AKOCTI PeaKTHBIB i TOTpHMaHHA yMOB HMPOBEICHHA peakiiii, fK
L€ TPaIMIiHHO NPUItHATO IIPH 3acTOCYBAHHI KOHTaKTHO-H(DysiliHOro MeTomy; 4) pesyisrar HPOBE/ICHOI0 KapTyBaHHs
XiMIYHHX €NEMEHTIB, MaB TiTKy Tonorpadiro Ta Mopdonoriro; 5) oninka XapaKkTepy HANIAPYBaHb B AUIAHII TOIIKOIKEHHS
POSIIMPIOE MOKITHBICTL CTBOPEHHS KapT Tomorpadii OKPEMHX eNeMeHTIB, Ix KoMOiHauii Ta 3aragbHmuX KapT obpanux
€IEMEeHTIB; 6) npu boMy, Tonorpadis ta MOP(OIIOrist PO3IO/IiTY HAABHHX B [ISHI TOMIKODKCHHS XIMIYHHX €IEMEHTIB,
Ge3 ypaxysauus mopdonorii camux TIOUIKOIKEHD, BKA3yBaJIU HA IX BOTHENAIbHE MOXO/KEHHS.

Buache, mmm i 6yna symosnena nosea HoBHX HayKOBHX POOIT, 10 IPHCBAYEHI KOMITIEKCHUM i TOTTHGICHHM
AOCHiKEHHSM (akTopiB, mo CYNPOBOILKYIOTE MOCTPLI, 3 BAKOPHCTAHHSAM CyYaCHHX TOTYRHHX CIIEKTPOMETPIB.

3oKpema - 3 BHKOpHCTAHHAM PEHTIeH(IIYOPECLEHTHOT0 CIEKTPAIBHOTO ananizy O. B. I'punvnmnroio [26] Buepue
Oyno BeTaHOBIEHO, MO enacTHyHI KYJIi IO MATpoHiB yaapHo-tpasMatuuHOl il «AE 9», «Tepen 3 OII» MOMapaH4eRoro
Konsopy, «Tepen 3 @Iy sxoBTOrO KOMLOPY i «Tepen 3» ciporo koIbOpy BHIOTOBNEHI 3 IIACTH3OMO (momiBiHinxnopu
eMyIbCiliHHIT), OCHOBHHM CKIAaflOBUM €IEMEHTOM SKHX € xiop (Cl). BusBiennit B kynsx mo marpoHis «Tepen 3» ta
«Tepen 3DII» ceuuens (Pb) nogaetses Brpo6HuKoM HBIT «Ekonory y Burmsiai OKHCY CBHHIIIO4 IijI YaC BUIOTOBICHHS
[UIACTH3OMIIO I PEHTIeHKOHTPACTYBAHHSA KyJi. 3 aHANOTIYHO0 MeTomw A0 cknany Ky g0 natpony «AE 9» BHpoGHuK
«llmaticep» 1of1ac BHSBNEHMIT HaMHu XiMiYHMI eTeMEHT THTAH (Ti). IMpu mocimkenni 3a fonomororo POCA CIIEKTpiB
3a0pyIHEHNX NiNSHOK BIZICTPUIAHUX KyJIb 10 HATPOHIB «AE 9, «Tepen 3®I1» ta «Tepen 3» HAABHICTS Takux €/IeMEHTIB
AIK 011080, Dapiii Ta cBHHENS, CBITMTE Mpo iX YTBOPEHHS 1111 YaC BUKOHAHHS TIOCTPITIB, TOGTO BOHM BXOIATE 110 cKnagy
IpOyKTiB nocTpiny. BigcyTricts Ha BIICTPIMSHUX KYJISX TAKOTO CJIEMEHTY, sk cypMa (Sb) mMoxe OyTH moscHeHo THM,
o ii KiTBKICTh B rijlb3ax naTpoHis KalICyJIiB 3 HeipKaBiloun CKIaIoM, Mo iHimioe MOCTpii, 6yJra HIDKYOIO 32 Yy TIUBICTE
CHEKTPOMETPY. Takox aBTOPOM BCTAHOBIEHO, 1110 HPH TOCITIKeH] e1eMEHTHOrO CKIa/y BiZICTPLIBIHAX KYIIb 00 NaTpoHIB
«Tepen 3» ta «Tepen 3@I1» B 060x rpynax Oy BHABICHI €IeMEHTH CBHHIS ( Pb), sxuii BxozuTs 10 ckiamy marepiary
Ky/i Ta KilTSBH OCTPiJTY, 0OCKiIBKH BHPOOHHK KyITh IUIA MiABMIIEHHS iX PEHTTEHKOHTPACHOCTI 10 MIACTH30MI0 101ae
OKHCCBHHITIO4,

BHCHOBOK.,

OTsKe, He3BAKAIOUH Ha 3HaYHY KUTBKICTh HABEJEHHX BHINE IUKepell, € BCl MiICTAaBH BBAXKATH, 110 JOCHiKeHHS
BOTHETIIGHUX YIIKO/DKEHB TIOAMHM CTaCTHYHUMH Ky/IAMH NpH IOCTpiNax i3 3acobiB ynapHO-TpaBMaTHUHO! 1if — €
AKTYalbHOI TEMOI) ChOTO/SHHA,

Jliteparypa

1. Mimaxos B.JI. Anani3 inskocri 0Cib, UI0 3arKHHY/IM BHACIIIOK BOTHENAILHO] TPaBMH Cepel] HaceleHHs YKpainu
3a 2007 - 2016 p.p. / Mimanos B.J1., Boituenxo B.B., Baunncekuii B.T., Kpusna I".®. // 36ipHHK HayKOBHX npamge
criepobitHukie HMAITO imeni IT, 1. Ulymuxa. — 2018, — Bum. 30 . — C. 591-598.

2. Mimasnos B.JI. Ocobmusocti BOTHECTPLILHUX YIIKODKEHb, 3aTIOiTHIX CYYaCHHMM HabOAMH [0 KOPOTKOCTBOTLHO]
30poi. 3000yTKH i mepenexTHBH Aocnikens / Mimanos B. J1., Xoxonepa T. B., ITerpomak O. 0., I'ypina O. 0.,
Baunncekuii B. T. i inm. // CyxoBo-memmana excnepth3sa. — 2018, - Nel. — C. 53-58.

3. Mimanos B./I. CynoBo-Menuana OmiHKa Tsknx Td CMCPTEJILHAX YIIKOXKEHE FOJIOBH i TY.Ty0a IO IHHHI FyMOBHMH
i eMaCTHIHUMH Ky/MH 31 Crien3acobis HeemeprenbHoi aii / B.JI. Mimanos, Bypuuncskuii B.I'., Xoxonesa T.B.,
Boituenko B.B. i inm. // 36ipuuxk HaykoBux mpane HMATIO im. ILJL. lynuka. — Kuis. Bun. 15, — Kuura 1.— 2006.
- C. 567-573.

4. Cyxwmii B.JI. CynoBo-meanmuyna XdpaKTCPUCTHKA YIIKOKCHD, 3aM0MiTHUX 9 MM elacTHIHHMM Kyiamu: uc. ...
Kauil. Mel. Hayk: 14.01.25 / Cyxuit Banentun HAmurposmy. — Kuis, 1999, — C. 132.

5. Cyxuii B.JI. [Mopisusnsaa XapaKTePUCTHKA TeXHIYHUX MOKA3HUKIB JCAKHX BITYH3HSIHAX METATHHHX MPHCTPOIB Ta
NATPOHIB [0 HUX, CIOPSKEHNX 9 MM e1acTHIHIMU Kynamu /B.JI. Cyxuit, O. IT. Konoc, 1. B. Yaiixa //V Kp. CyOBO-
MEeIUYHHI BicHUK. — 2004, - Ne 15. - C. 13-15.

6.  Mimaxos B./I. Cynoso-menuuna ominka BOTHENIATBHHX YIIKOLKEHD Tina i onary / B.JI. Mimanos, Xoxonepa B,
Bypumncexmii B.I'., I'ypira 0.0., Konpnparenxo B.JL, Cyxuii B.JI. // 36ipHuKk HaykoBux npams HMATIIO

im. TLJL. Iynuka. — Kuis. Bum. 16, — Kuura 4.— 2007. - C.622-627.

7. Muxaiinenko O.B. Mopgornoriuni ocobmmsocri YHIKOZDKEHS, 3aTIOISHUX MPH NOCTpinax Goenpumacamu «Tepen
3@ID» i «<AE9». [luc. ... kanp, mex. vayk: 14.01.25 / Muxaiinenko Onexcanap Bixroposuy, — Kuis, 2010. - C. 113
137,

8. Mmuxaiinenxo O.B. OcobnuBocti YIWKOLKEHb TynyOa jmoauan Haboamu «Tepen-3DIT» ta « AE 9, CIOpSmKEHHMH
cnacriaanmu kyisvu  /O.B. Muxaitnenko //36ipank naykosix npaus HMATIO imeni ITLJI. Ulynuka. — Knis, Bum.
16. — Knaura 2. —2007. - C. 490-496.

9.  Muxaiinenxo 0.B. CynoBo-menmdna XApaKTEepUCTHKA YIIKOKEHb Tyny0a MIONUHH eNacTHYHUMMU KYIAMH [IpA
TnocTpinax 3 micronera «Dopr 12Px narpoHamu «Tepen-3®I1» /O.B. Muxaiinenxo //Y KPAaiHCBKHIT CYI0BO-METHIHHI
BicHUK. — 2007. - Ne 20(1). — C. 14-20.



uepeenn, 2019 p.

10.

11i

12.

14.

18.

1.9;

20.

21,

22.

23,

24,

25.

26.

Muxaiinenxo O.B. Cy1oBo-Memmana miarHocTrka ta 0COGIMBOCTI EKCITEPTHOT OIIHKH YIIKOKEHD Tyny6a moauHu
CAACTHIHUMH KYJIAMH IIPH MOCTpinax 3 mictonera «Popt 12Py» marponavu «AE 9» /O.B. Muxaiinenxo // Haykosmii
BICHHK Y)KropoachKoro yHiBepcutety. — 2007. — Bum. 32. — C. 275-277.

Konoe O. I1. Cydoso-meduuna XGPAKmMepUCMUKa NOWKOONCeHb PI3HUX 8UOIE MKAHUH (mamepianis) odazy npu
noCMpinax s eukopucmanusm nampouie “Oca’, cnopadrcerux exacmuynumu kyasmu / O. IT, Konoc // Vipaincorui
cyooso-weduunutl gichux. — 2009. —Ne | — C. ]7-21.

Konnparenxko B.JI. Excriepumentanshi Borenamsmi YWIKO/UKEHHS TOJIOBH MPH MOCTPiNax B MpUTYs HAGOSMH,
CHOPAIKECHUMH ETaCTHYHUMH Ky/IAMH Kaniopy 9 mm / B.J1. Konnparenko // Ykp. cynoso-menmanmii Bicank. — 2003,
—Nel, - C 19-21.

Komjaparenko B.JI. Ocobmueocti ymkokeHs OKPEMHMX [IIHOK FONOBH MPH MOCTPLIAX e1acTHy-HIMU Kynamu [
B.JL. Kounparenko // Ykpaincskuit cynoso-meauanuii picuux. — 2006, - Ne 19(2). — C. 35-39.

- Konaparenxo B.JI. Oco6mmsocti dopmysans TIEPE/IOMIB KiCTOK 4Yepena B 3aleXHOCTI Bif ix IHAUBIyaIBHIX

BITACTHBOCTEH MPH MOCTPINAX e/1aCTHIHHMHU kymnamu / B.JI. Konpiparenko // 36ipank HaykoBux npais HMATIO im.
ITJL. ynuka, — Kuis. Bum.18. — Kaura 3. — 2009. - C. 690-694,

Konapatenko B.JI. Busuenss xiitmmHOro CKTamy CHifiB Ha enacTHY-HHX KyJIsX, IO YTBOPHIIHCEL [IpH
CKCNIEPHMEHTANBHHX BOTHENANBHHX YINKOKSHHIX ronosu /B.JL Kouaparenko // Cynopo-meanyna EKCIiepTH3a.
-2010. Nel.—C. 31-35.

Konoc O.IL. Moocausocmi  cydoso-meduunozo eusnauenns paxmy  euxopucmanna namponie «ITH/I-91Ty,
«Oca» ma «AJI-9P» npu 3anodianni nowrodxceus enacmuvnumu kyaamu / O. II. Konoc // 36ipnux HAYKOBUX
npaye cnispodimuuxie HMAIIO iveni IT. JI. Iynuxa. — Kuis. Bun.18. — Knuza 2. — 2009. - C. 250-260.

. Koaoc O.IL Topiensibua cynoBo-memmana XAPaKTePHCTHKA TIOUIKOMMKEHb DI3HHX BHIIB TKAHWH OIATY TIpH

MOCTPinax i3 BAKOPHCTAHHAM natpoHis «Ocy, «ITHJI-9T1» Ta «AJI-9P», CHOPAIKEHNX eTACTHIHIMY KYILSIMH: JTUC,
Ha 3700y TTs HAYKOBOTO CTYIICHS KAHI. MEJL. Hayk 3i cneniansrocti 14.01.25 — cynosa meauumaa. - HMATIO imeni
I1. JI. Ulynuxka. - Kuig, 2010, — 175 .

Jleonor C.B. OcoOeHHOCTH W MexaHH3M (bopMHEpoBaHus KPOBOMOATEKOB IIpY TPABME 3MACTHYHBIME CHAPSAAMY /
C.B. Jleonos, A.B. Crayrusckas // ByKkoBuHCEKHIT MeguuHMH BicHuK. — Tom 17,Ne 3 (67),4.1.-2013. - C. 96-99,
Jleonos C.B. Crennduka mMexannsma (GopMHpoBaHHs KPOBOMOATEKOB IpH TPAaBME IaCTHYCCKHMH CHAPSIAMU
MATPOHOB TpaBmaTH4eckoro opyxus / C.B. Jleonos, A.B. Muxaiinenxo, A.B. Cnayrunckas // Cynebuo-
MeQuLHHCKas skerepruia. — 2014, - Nel. - C. 16-18,

Muxaiinenxo A.B. Mexauuka dopmuposanmus KPOBOMOATEKOB [PH ICHCTBHH 3/1aCTHYECKHX CHAPAIIOR B Pe3yIIbTaTe
BRICTPEJIOB H3 TpaBMaTH4eCKOro opysiist / A.B. Muxaiinenko, A.B. Crnayrunckas // CynoBo-Meqnana EKCIIePTH3A,
~2014. - Nel. — C. 54-59.

Muxaiisrenxo 0.B. Mopgonoriune obrpynrypans YTBOPEHH:A TACOYKY OCANHEHHS HAaBKOJO KpaiB BXimmOl
BOTHEMAIBHOT PaHH 3 YPaxyRaHHAM TIONOKEHb TEOPETHIHOI MexaHiku / Muxaiinenko O. B., I puagnmmHa O. B, //
Morphologia. — 2018. — T. 12. - Ne3 . — C. 151-157.

I'punanmuna O.B. Mexanism YTBOPEHHS BXilHOI BOrHeNanbHO! paHu, mo yTBOpumacs Bif uii eIacTHYHOTO
cHapany cepuanoi dopmu / O. B. I'pununmmua, O. B. Muxaiinenko // Cyznoso-mennyna excreprisa. — 2018, -
Nel. —C. 68-74.

Muxaiinrenxo O.B. Mopdosoriune OOIPYHTYBaHHS MeXaHi3My YTBOPCHHS BHXiIHOI BOTHEHNATBHOI paHn 3
YPaXYBaHIsIM TOI0KEHb TEOPETHIHOT MeXaHiku / Muxaiinenko O. B., I'punaunmua O. B. // CynoBo-meauuna
ekcreprusa. — 2018, - Ne2. — C.71-78.

I'puaynmna A.B. Onpenenene nocie 0BaTebHOCTH TOBPEKICHUH OT ASHCTBHS OTHECTPEILHBIX HACTHICCKHX
CHapsI0B chepudeckoii popmer / A.B. I'punypmmina // JlaGopatopHas nuarnoctuxa, — 2018, — T.7.-No2.—C.217-
224.

Mimaznos B.JI. Pertrenduyopecuenrauii CHCKTPAlbHAI eIeMEHTHUH aHaiis, sk iHCTpyMeHT ineHTudikauii na
CYHYaCHOMY PiBHI DOCHIKEHHS BOIHEMNATBHOI tpasmu / B.Jl. Mimanos, O. B. Muxaiinenxo, O. B, ["punynmHa,
A. B. Yuxwman i imm, // Cynoso-mMenuuna excreprtusa. — 2017, - Nel, — C. 45-51,

Mimanos B.JI., Muxaiinenko O.B. Xoxojena T.B., Ierpomax O.10., I'ypina 0.0., Momm6ora M.IT. Cymoso-
MEJIMTIHA CKCIEPTH3A 00’ €KTIB IIPH BOPHeNanbHil TpaBMmi MoHorpadis (Buxanas gonosuene) (ISBN 978-617-7211-
72-2). - Kuis: «®OII Bopona B.B.», 2019. — 303 c.

Grynchyshyna A. Forensic medical characteristic of chemical elements detected by x-ray fluorescent spectral anal-
ysis on the surface of non-shot and shot elastic bullets to shock traumatic action patrons “AE 9” and “ TEREN-3 FP”
/' A. Grynchyshyna // Folia Societatis Medicinae Legalis Slovacae, Bratislava, 2019, vol.7, nr.1, p.16-20.




Cyooso-meduuna excnepmusa, Ne |

STUDY OF HUMAN HEALTH HUMAN RISKS BY ELASTIC CELLS AT HANDS
OF HARMFUL TORTURE ACTIVITIES - TOPICAL TOPIC OF THE PRESENT

Voichenko V.V., Bachinsky V.T., Vanchulyak 0.Ya., Savka I.G.,
Khokholeva T.V., Petroshak O.Yu. , Gurina 0.0. , Kozlov S.V.,
Kostenko E.Ya.

Summary. Forensic medical estimation of heavy and fatal damages of a head and a trunk of the person rubber and elastics
bullets from guns no-lethal action has revealed an opportunity of an establishment not only character of fire damages and distances of
a shot, but also type and a kind wounded a shell. The article gives an assessment of the level of research to date as features of damag-
es of the head and body of a person by elastic balls with shots from the means of shock-traumatic action, and the bullets themselves
using traditional and new means, such as the X-ray of the fluorescence spectrometer “M4 TORNADO™. onsequently, despite a signif-
icant number of the sources mentioned above, there is every reason to believe that the study of human guns’ injuries by elastic balls
with shots from the means of shock-traumatic action is an actual topic of the present.

Key words: forensic examination, firearms, elastic balls, X-ray fluorescence spectral analysis.

HCCJIEJOBAHUE OIHECTPEJIbHBIX MOBPEXIEHWHN YEJIOBEKA
INACTUYECKHMU ITYJISIMUA ITPU BBICTPEJIAX U3 OPYIKUS
YIAPHO-TPABMATHYECKOI'O BO3IEMCTBUS — AKTYAJIBHASI TEMA
COBPEMEHHOCTH

Boivenxo B.B., Baunnckuii B.T., Banuyasik O.51., Capka U.T.,
Xoxonaesa T.B., Ilerpomaxk A.}O., I'ypuna O.A., Kozaos C.B., Kocrenko E.S1.

Pesiome. B crarhe npHBe/icHa OLeHKa YPOBHA HCCIICI0BAHHI HA CEroIHAIHNH AeHb 0cobeHHOCTelH MOBPEKIEH S FOTOBBL H
TYTOBHIIA HeI0BEKA JNACTHHECKHMH MTyJIAMH U3 OPYKHS YIapPHO-TPABMATHYECKOT0 BO3CHCTBIA, @ TAKKE H CAMUX IyIb ¢ HCHOTB30-
BaHMCM TPALULMOHHEIX H HOBBIX IPHOOPOB, KaK HANPHMEP, PEeHTTeH(IYOPECLeHTHOr0 crnexTpomeTpa «M4 TORNADO.

Karouesble crioBa:  cyneGHO-MeMLMHCKAs OKCIepTH3a, OTHECTPE/IBHBIC  MOBPEXKACHMA, 3IACTHYECKHE  MYIH,
PEHTTEH(IIYOPECUCHTHBIH CHIEKTPANELHETT aHATHS,



