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BITHOBJIEHHSA MANIJIAPHOTI'O BI3EPYHKY KUCTEMW PYK MYMI®PIKOBAHOT' O
TPYHA JJISI MOJAJBIIOIO JAKTAJIOCKOIIIIOBAHHS TA ITEHTA®IKAIIIL

I.M. Iaaxorniok?, 1.B. Ioaogsin', H.JO. Toxoposcbka?, P.C. Iuéal
L. ICY «Binnuupke 06macHe G10po CyI0BO-MEIMYHOI eKCIIEPTH3My», M. Binaums, Ykpaina

2 - Tonosue ynpasninas Hamionansnoi nominii y Binaumpkiit o6macti, M. Binnus, Ykpaina

Pe3rome. [nentudikamis ocodu 3a NamiIIpHUMU Bi3epYHKaMU € OJTHUM 13 KIIFOYOBUX METO/IIB
Yy CYIOBO-MEAMYHIM Ta KPUMIHAJIICTHYHIN TNpaKTHIl 3aBASKH YHIKQIBHOCTI W CTaOLIBHOCTI
ManUISIPHUX BI3EPYHKIB, K1 HE 3MIHIOIOTHCS MPOTSTOM >KUTTS M1 BIUIMBOM 30BHINIHIX (DaKTOPIB.
Opnaxk micist cMepTi, 0OCOOIMBO MPU TPUBAJIOMY BILIMB1 30BHIIIHHOTO CEPEJIOBUINA, M’ SIKI TKAHUHH
3a3HAlOTh THWJIBHUX 3MiH, MyMi(ikamii 4M IHIIMX [OCMEPTHUX TpaHCPopMalii, M0 3HAYHO
YCKIIQHIOE 200 YHEMOMIIMBITIOE TIPOIIEAYPY AAKTHIIOCKOIIYHOI 11IeHTUdiKaIii. Y cTaTTi 31HCHEHO
aHaJli3 Cy4yaCHUX METO/IB BIJHOBJIEHHS MaMUIIPHUX BI3€pyHKIB HA NAJbLAX PYK THUIICHO 3MIHEHUX
1 MyMi(iKOBaHUX TPYIIIB, 30KpeMa XIMIYHUX, MEXaHIYHUX 1 HU(POBUX TEXHOJIOTIH.

Meta podoTu. Onucatu pe3ynbTaTH €KCIIEPUMEHTATFHOTO 3aCTOCYBAHHS aBTOPCHKUX METO/IIB
Ta 3alpoIOHYBaTH TIEPCTIIEKTHBH BJIOCKOHAICHHS ICHYIOUMX TEXHOJIOTIA JUIS TIiIBHIICHHS
e(eKTHBHOCTI JAKTUIIOCKOITI Ta 1IeHTH(IKAIT 0COOH.

Marepiaaun Tta meroau. B Xxoni mpoBeeHHs CyI0BO-MEIUYHOI €KCIEPTHU3H TpyIa B CTaHi
MI3HIX TPYHHUX 3MIH Yy BUIJIsA1 MyMidikallii Ta ckeJaeTyBaHHsA 0OUAB1 KUCTI Tpyna OyJiu BiciYeH1 Ha
PiBHI MPOMEHEBO-3a1l’ ACTKOBUX cyrino0iB. [1icis poro 2-ii Ta 4-it naneus JiBoi KUCTI OyJIu BiJIciYeH]
Ha piBHI MDK(aTaHTOBHUX CYTJIO01B. 2-i MaJielb JTIIBOT KMCTI MOMIMEHU y po3urH PaTHeBCchbKOTO No2;
4-if marnenp JiBOi KUCTI moMimeHuid y po3una MF24. Tlicns nepeOyBaHHS MaJbIiB Y BiMOBIIHUX
po3unMHax BOHHM OyJM BWJIy4YEHI, JOCTIDKEHI I TPUHOKYJISAPHUM CcTepeomikpockonom «RF4-
6565pro» Ta MpoBeACHO OTPUMAHHS BITOUTKIB MAJIBIIB KIIACHYHUM METOJIOM.

Pe3yabTaTtn. BeranosneHo, mo micis 5-TH AEHHOTO mnepeOyBaHHS B PO3UMHI PaTHEBCHKOTO
No2 wmywmidikoBanuii 2-i manenp JIBOi KHUCTI BIAHOBUB CBiii 00’€M, OUIBIIICTH CKIIAIOK
PO3MpaBUIIKCS, €MiAepMiCc TTOBHICTIO BiAIIapyBaBcs, aepMa HaOyma Oi10-KOBTOTO KoJIbopy. Jlis
PO3MPABIIEHHS PELITH CKJIAJOK — Naienb 0yB HakoaoTuii 50%-BUM BOJHUM PO3YMHOM TIIIEPUHY 32
MetonoM Cencona 1 Benaenst. [Ipu crepeoMikpOoCKOMIYHOMY TOCITIPKEHH] — MaNUIIPHUN Bi3epyHOK
ci1abKO BHPI3HIETHCS 332 paXyHOK CIUIOIICHHS oro rpedeHiB Ta 6oposeH. [Ipu npomy, oTpuManuit
BIIONTOK Ma€ cinabKy 4YiTKICTh, HM3bKY KOHTPACTHICTh, YaCTKOBO BIJICYTHIM YITKUM KOHTAKT B
nekimbkox aiumstakax. Ilicns 12-tu romuaHoro nepedyBanHs B po3unHi MF24 mymidikoBanuit 4-i
Tajesb JIiBOi KMCTI 3HAYHO BiTHOBUB CBil 00’ €M, M’ 1K1 TKAHUHH BiJTHOBUJIM IPUPOIHY €IACTHYHICTh
Ta MPYXHICTh, €MiJiepMiC MOBHICTIO BiAIIapyBaBcs, JepMa Halyna OJig0-KOPUYHEBOTO KOJIBODY,
3aJIUIIKOBI CKIIQJKH JIETKO PO3MPAaBISAIOThCA. OTpUMaHUN BIIOUTOK BUIJISIAE CTPYKTYpOBAHUM 13
YITKO BUJUMHUMHU JIETATSIMU, B3aEMOPO3TAIlyBaHHsI IeTaneil OyJoBH y30py 30epekeHe Mo BCiil Iioni
B11OMTKY. Po3po0iieHo anroputm BigHOBIEHHS MyM1()iKOBaHMX MaJbIiB KUCTEH PYK AJIs MOJANIBIIOT
JAKTHJIOCKOMIT Ta MOPIBHSUIBHOTO AociikeHHs. [lpu mopiBHAHHI pe3ynbTaTiB mnepeOyBaHHS
BIJICIYEHHX MEpUIOro, APYroro Ta 4eTBEPTOro MAbLiB JIBOI KUCTI y BHIIE OMUCAHUX PO3YMHAX,
MUJIBHUM pO3YHMH [0Ka3aB cebe SK HemiAXOMIIIMi B yMOBaX HEOOXIZHOCTI OINepaTUuBHOI
imeHTudikarii Ti1 BilicbKOBOCTYOOBIIIB y 3B 3Ky 3 HEOOXITHHUM TPUBAJIMM 4YacoM eKcro3ulii. B
CBOIO uepry, nepeOyBaHHs B po3unHi PaTtHeBchbkoro Ne2 Mymi(ikoBaHOTO BiJICIYEHOTO JIPYroro
Manbls JBOi KHUCTI 3HAYHO CKOPOTHIIO HEOOXITHHMI Yac €KCMO3WIli B MOPIBHSHHI 3 MUJIBHHM
PO3UMHOM, OJHAK HE 3a0e3MEeUYMsI0 ONEepaTHMBHOIO BIJAHOBIIEHHS MaNISIPHOTO Bi3epyHKY. Po3unu
MF24 no3Bonse CKOPOTHTH HEOOXIAHMH Yac BiJHOBIEHHS y30py A0 12 roauH, 110 3HAYHO
NpULIBUALLYE Tpouec ineHTHdikanii. BitOUTOK BiAHOBIEHOTO0 YETBEPTOIO MaJbIls JIBOI KHUCTI €
OLIBII SIKICHUM 3aBJIIKM YITKIIIOMY 300paXK€HHIO MaIiIsIPHOTO Bi3epyHKY, HOro KOHTPAacCTHOCTI Ta
MOBHOTI.
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BucHoBku. Onrcani MeToau BiTHOBJICHHS MaNUIIPHUX BI3€PYHKIB 32 JOMOMOTOI0 PO3YHHY
ParneBcbkoro Ne2 ta po3umny MF24 € 3aranbHOAOCTYITHMMH, OCKIIBKH HE TOTPEOYIOTH IS
BUKOHAHHS JIOPOT'OBAPTICHUX XIMIYHHX CIIOJIYK Ta CIELiaJIbHOTO TEXHIYHOro 3abe3neueHHs. lLle
POOHTD X EKOHOMHHMH Ta MOXJIUBUMH JJISl 3ACTOCYBAHHSI y BCIX 00J1aCHUX OIOPO CYZ0BO-MEIMYHOL
EKCTIePTH3H HE3aJICKHO BiJl MaTEPiaIbHO-TEXHIYHOTO 3a0e3eUeHHS.

KawouoBi cjoBa: MakTHIOCKOMisl, ManuIIpHUNA Bi3€pyHOK, THHJIBHI 3MiHHM, MyMidikaris,
CyJ0Ba MEIMIIMHA, KPUMIHATICTHKA, BiIHOBJICHHS.

Beryn. IloBHomacmtabue BroprHeHHs P® B Vkpainy Ta inTeHcudikamis OoHoBUX miid
CIPUYMHWINA 3HAYHE 30UIBIICHHS KIJIBKOCTI 3aruOianX BiHCHKOBOCIYKOOBIIB 1 3HHKINX O€3BiCTH
oci0 cepen BiICPKOBMX Ta LUBIJIBHOTO HaceleHHs. Lle CTBOpWMIIO HOBI BUKIMKH Ui CYyJIOBO-
MEIMYHHUX EKCIEepTiB Ta KPUMIHANICTIB, MOB'sA3aHi 3 imeHTH(ikamiero ocodu. CymoBo-MeaumyHa
imeHTudikamiss — 1€ KOMIUIEKCHHM TIpollec, SKHM BKIIOYa€ BHKOPUCTAHHS JaKTHUIIOCKOIII,
OJIOHTOJIOT1], BUBYEHHS pyOlliB, TaTylOBaHb, IHIIMX OCOOJMBHUX MPUKMET Ta MOJIEKYJISIpPHO-
T€HETUYHUX METO/IB, 1110 Pa30M YTBOPIOIOTh MHOXKMHHI JIIHIT JOKa31B JUIsl MIABUILEHHS TOYHOCTI Ta
IIBUJIKOCT] BCTAHOBJIEHHSI OCOOH.

CydacHi peanii Ta MDKHApOJHUM JIOCBiA OOYMOBIIIOIOTH HEOOXIAHICTH pPO3pOOKH M
BINPOBA/DKEHHSI 1HHOBAIIMHMUX METOJIB B YKPAiHCBhKI CYJOBO-MEIWYHI aqTOPUTMHU IOCIIHKEHHS
HeiIeHTH(PIKOBAHUX TUT BIHCHKOBOCITY>KOOBIIIB, JOCTABIECHUX 3 TI0JI 0010 200 B MPoOIIeCi penaTpiarii.
[e cnpsimoBaHo Ha 3a6€3MeYeHHS MBHUIKOT, JOCTOBIPHOI Ta TOYHOI 1IeHTH(IKAIIIT 3arn0IHX, a TAKOXK
rapaHTyBaHHS IXHBOT'O T'1THOTO MTOXOBAHHSI BIAMOBIIHO IO €TUYHUX 1 IPABOBUX HOPM.

OnHiero 3 JiHIA TOKa3iB B MPOIIECi BCTAHOBJICHHS] 0COOM € JaKTHUIIOCKOITYHA 1IeHTU(]IKAITis,
sIKa 3aCHOBaHa Ha YHIKAJIbHOCTI MaMuIIpHUX BI3€PYHKIB Ta 3aJIMIIAETHCS OJHUM 13 HallHAAIHHIIINX
MetofiB. [IpoTe y pearnisix cydacHOTo BeJICHHS OOMOBUX JiH Tija 3aru0JIMX 4acTo mepedyBarOTh i
TPUBAIMM BIUIMBOM DPI3HOMAHITHUX aTMoc(epHux (akTopiB, 110 MPU3BOIUTH JO PO3BUTKY PI3KO
BUPKCHUX IMI3HIX TPYITHUX y BUTJISAI THUTTS Ta MyMi(ikarltii, a TaKOX 3a3Hal0Th PYWHIBHUX BILJIMBIB
3a paxyHOK HEOOX1THOI TpHBaioi TITMOOKOI 3aMOPO3KH BHACHIIOK ca0OTYBaHHS BiAMOBITATBHUMU
ctpykrypamu P® nporiecy penarpiariii.

[Tonan 90% Tin, siKi MpOMILLIN Yyepe3 mporpaMmy penarpianii Ta qocrasieHi y JCY «Binnuibke
Ob CMEy», nepebyBaroTh y CTaHI BKa3aHUX PI3KO BUPAKEHUX IM3HIX TPYMHUX 3MiH, 10 3HAYHO
YCKIIQIHIOE TIporiec ienTudikaiii (puc. 1, 2).
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Puc. 1. BigcoTkoBe ciBBiIHOLIEHHS CTaHy PO3BUTKY Mi3HIX TPYMHUX 3MiH penaTpiiioBaHuX
Ti1 ipu ix npuifomi B JICY «Binnunpke Ob CME» B niepion 3 30.04.2024 no 24.10.2024
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Puc. 2. BizicoTkoBe CITiBBITHOIICHHS TiJI 3 BUPHKEHUM MyMi(iKyBaHHSM, 10 OyJIH TOCTaBJICHI
no JCY «Binnuupke Ob CME» B mepiog 3 30.04.2024 mo 24.10.2024 3 nepcneKkTUBHO
B1/IHOBJIFOBAHUMH MANUISPHUMH Bi3€pYHKaMU KHCTEH Ta y SKUX BIJHOBUTHU MAINUISPHI BI3€PYHKU HE
MIPEJICTABISETHCS MOXIIMBUM 3 PI3HUX MIPHYUH

['HunIBHI 3MIHM pYHHYIOTH €M1IEPMIC 1 IEPMY, YHEMOKJIMBIIIOIOUM BUKOPUCTAHHS TPAJUIIIIHUX
METOJIIB JaKTUiocKomii. MyMi(ikoBaHI TKaHUHM, HABIAKH, CTAIOTh YXOPCTKUMHU Ta KPUXKHMH,
YCKJIQTHIOIOYH X 00pOOKYy.

Tomy y mpoueci mpoBeIeHHS CyJOBO-MEIUUYHUX eKCHepTu3 penarpiiioBanux 1in y [ACY
«Binnunpkomy OBCME» nans onepaTtuBHOT Ta JAOCTOBIpHOI iAeHTH}iKalii ocoOM BHHUKIA
HeOOX1/IHICTh BUKOHATH JAKTHJIOCKOIIIO MalbIIB PyK HEBIAOMOTo BiiicbkoBociyxk0OoBLs. [Iporte
CTaH TuNa, 10 3a3HAJ0 3HAYHMX MI3HIX TPYMHHUX 3MIH — YacCTKOBOTO CKEJIETyBaHHS, THUTTS Ta
MyMiQikaiii BEpXHiX 1 HUKHIX KIHIIBOK, — YHEMOKJIMBIIIOBAB 3aCTOCYBaHHS CTaHIAPTHUX METO/IIB
JAKTAIIOCKOTIII.

Meta aocaiuKeHHsI— 3TIMCHUTH aHaji3 Ta CTBOPCHHS CYyYaCHHX METOMIB BiJHOBJICHHS
ManuIIPHUAX BI3EPYHKIB Ha MaJbIAX PYK THWIICHO 3MIHEHUX 1 MyMi(iKOBaHUX TPYIMiB, 30KpeMa
XIMIYHUX, MEXaHIYHUX 1 TUDPOBUX TEXHOJIOTIH.

VY mporieci peanizaiii MeTH po6oTH 0yJIO BUPIIIICHO HACTYITHI 3aBJaAHHS:

1. CTBOpEHHSs pO3unHy, SKUi Oynie 3a0e3nevyBarTH:

a. HaiikopoTimi TepMiHU BITHOBJICHHS MyMi()IKOBAaHUX KUCTEH, MPUAATHUX JUISI TIOJATBIIOL
AKTAIOCKOITIT.

0. JIoCTyIHICTh CKJIaJI0BUX PO3YHHY.

B. SIKICTh BIZOWMTKIB JUIS MOJAJIBIIOIO MOIIYKY Ta MPOBEACHHS HACTYITHOI MOPIBHSIBHOL
eKCIIEPTU3H.

2. [TobynoBa anropurMy BUKOPUCTAHHS PO3YHHY Ta MMOAAJBIIOI JAKTHIOCKOMII.

Marepiaim Tta Meroaum. OOuaBI KHCTI Tpyma OyiM BiJACIYeHI Ha pIBHI IPOMEHEBO-
3ar’ ICTKOBUX CYTJIOOIB Ta JIOCIHIKEHI IMiJI TPUHOKYJISIPHUM cTepeoMikpockornoM «RF4-6565proy.
[Ipu perenbHOMY OIJISIII BU3HAYAETHCS, IO MIKipa IX TEMHO-KOPUYHEBOT'O KOJILOPY AedopMoBaHa 3
YTBOPEHHSIM MHOXUHHUX HIUIBHUX CKJIAJIOK, SIKI HE MiIIal0ThCsl MEXaHIYHOMY BIUIUBY (puc. 3a, 30,
3B). Byap-akuX MexaHIYHUX 1X YIIKOMKEHb HE BU3HAYAETHCSI.
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Puc. 3. a. 3aranbHuii BUTIS BiJCIYEHOT J1BOi KUCTI. 0. Burnsiy crany M’ sSkux TKaHUH
JIOJIOHHOT IOBEPXHI BIICIYEHOTO JIPYroro Majblid JIIBOi KUCTI IO BIIHOBJIEHHS. B. Burisa crany
M’SKUX TKAaHUH JIOJOHHOI TIOBEPXHI BIJICIYEHOTO0 YETBEPTOrO MaJbIsl JBOI KHUCTI JO
BIIIHOBJIEHHSI.

VY BITUM3HSHIN 3arajJbHOJIOCTYIIHIH JTiTepaTypi 3yCTp14aroThCs ABa METOIU B1IHOBJIEHHS LIKIPU
B CTaH1 Pi3KO BUPAXKEHOr0 MyMi(iKyBaHHS:

1. TlomimenHss MyMmi(piKOBaHUX KUCTEH/ManpliB B TEIUIMH MMWIbHUNH po3unH  (0e3
KOHKpeTH3allii MOTpiOHOT TeMIepaTypu Ta peKOMEH Iallli TUITy MUJIa).

2. TlomimenHss MywmidikoBaHUX KucTeil/manpliB B po3unH PatHeBchkoro Ne2 (100 mn
KpH>KaHo1 ol[ToBO1 Kuciiotu, 150-200 mut etunioBoro crnmpty, 700-750 Mt quctuiiboBanoi Boau, 100-
200 M1 Iepriaposro).

VYci pekomMeHI0BaH1 METOAM HE 33/I0BOJIBHSIOTH MOTPEOH, 1110 BUHUKAIOTh B YMOBaX BIMHH —
HaWKOPOTIIMK dYac BITHOBJCHHS NaMiJISPHOTO BI3€PYHKY, SKICTh BIJIHOBJICHOTO MamiJIsSPHOTO
BI3€pPYHKY.

Ha 6a3i JICY «Biunuiske Ob CME» aBtopamu ctBopeHo dopmyiny posunny (MF24) mas
B1JIHOBJICHHSI NANUISIPHOTO Bi3€pyHKY LIKIPHUX MOKPHUBIB, sfiKa BKIIouYae B cedbe 25% amiak, 95%
eTHJIOBUN CIUPT, AUMETUIICYIb(OKCUA Ta IUCTHIbOBaHY Boay. Po3poOka BkazaHoi dopmynu
aMOHII0) SBJISIETHCS CIAOKUM JIyroM Ta 3a0e3leuye po3M'sSKIIEeHHsS Ta HaOyXaHHS IIapiB MIKIPH 3a
paxyHOK BIUIMBY Ha CTPYKTYpH OLIKIB, HOCTA0IIOE 3B'I3KU MI3K MOJIEKYJIaMU KOJIareHy, BUKJIMKAE Ta
pyHHYBaHHS aMIHOKHCJIOTHUX JIAHLIOTIB, IIO TMOJETIIye 3BOJIOKEHHS Ta pe3opOLil0 BOAM Ta
MPOHUKAE B TIHMOOKI mapu mkipu. OKpiM TOro, BOJHUN PO3YMH aMiaKy, MAarO4d aHTHCENTHYHI
BJIACTUBOCTI, 3amofirae ypaKeHHIO IIKIpH CIOpaMU MIKPOMIIETIB Ta CHpPUSE MEXaHIYHOMY
OUHIICHHIO IIKIPU 32 PaxyHOK JIY’)KHOI peakiii Ta mpollecy OMUJIIEHHS >XupiB. B cBorwo uyepry,
eTHJIOBUH CHHUPT y PO3UMHI 3a0e3neuye aHTHUCENTUYHY [0, 3YMUHSIIOYH JIECTPYKTUBHI MpOLeCH
mKIpH Ta QiKCyrody [Oil0 3a paxyHOK MAyOJIeHHs IIKIpW, IO TMOKpAaIlye MNPUIATHICTH [0
naktuinockonii. Jumermincynsdokcuan (IAMCO) B po3umHi 3a0e3nedye 3HAYHE MOKPAIICHHS
MIPOHUKHEHHS IIF0UMX KOMIIOHEHTIB PO34YHHY (BOJAHOTO PO3UMHY amiaKy, €ETUIIOBOT'O CIIUPTY Ta BOIH )
IUIIXOM PO3PUBY BOJIHEBUX 3B'SI3KIB Y JIIMITHOMY IIapi HIKIPH 3aBJISKH CBOiM MOJSPHOCTI Ta 100pe
IIPOHUKAE yepe3 MeMOpaHU uyepe3 HEBEJIUKY MOJEKYJISIpHY Macy, IO B MOAANbIIOMY 3a0e3mneuye
MIPOILIEC MOJIEKYJIIPHOTO OCMOCY Ta NMPOHUKHEHHS JIF0YMX KOMIOHEHTIB pPO3UMHY B TJIMOOKI IIapu
mkipu. OTOX, BOAHUHN PO3YMH amiaky Ji€ K po3M'sKIIyBay, 3BOJIOKYyBayd, OUMCHUK Ta aHTUCENTHUK,
30epirarouu Npu BOMY CTPYKTYpY LIKIpH JUIs JAKTUIIOCKOII]; €TUIOBUH CIUPT Ji€ K JEriipaTaHT,
JIeHaTypy€e OUIKM Ta BUKOHYE AHTHCENTHUHY (YHKIIO, TO3BOJSIOYM KOHCEPBYBaTH TKaHWHU;
JUMETHIICYNB(OKCH]T MiBUINYE MPOHUKHICTh IIKIPU 3aBISKU PYHHYBaHHIO JIIiAHUX Oap'epiB Ta
3/IaT€H TPAHCIOPTYBATH MOJIEKYJIM PI3HUX PEYOBHH Uepe3 MeEMOpaHH.

[lepimii, apyruil Ta yeTBepTUH Majibli JiBOi KUCTI HA PIBHI JUCTAIBHUX MIDK(aJIaHTOBUX
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cyryio0iB BiJICIUY€H] Ta MOMIIIEHI y BiIOBITHI PO3UMHH 31 CTaJIO0 TemnepaTyporo 32°C:
1. Tlepumnii nanens - MmunbHUN po3unH (40 T rocriogapcbkoro muia, 960 M TUCTUIHLOBAHOT
BO/JIN).

2. Npyruii naneup - po3und PanteBcbkoro Ne2 (100 mi kpmkaHoi ouroBoi kuciaotu, 200 mi
eTHIIOBOTO criupTy, 700 M mucTriboBanoi Bou, 100 Mt Iepriaposio).

3. YerBepruit nayens — pozund MF24 (325 mu 25%-ro amiaky, 175 mi 95%-ro erunoBoro
ciupty, 30 Ma qumetuicynbdokrcumy, 470 M TUCTUIHOBAHOI BOJN).

BisyanbHuil KOHTpOJb TiepeOyBaHHSA MyMi(iKOBaHUX TMAaJbIB Yy PO3YMHAX 3I1HCHIOBABCS
KO>KHI 2 TOAWHH Ta IO CPOMOKHOCTI — TPOMHBAIIMCS TPOTOYHOIO BOZOIO, 3HEKUPIOBATHCS eipoMm,
HAKOJIOBAIMCS JUISL PO3MpaBieHHS CKIamok 50% BOAHMM pPO3YMHOM TIILEPHHY 32 METOJI0M
CBencona Ta Benzens — B HoJabIIoMy JaKTHIIOCKOITIFOBAJIMCS 33 CTAHIAPTHOIO METOIHKOIO.

PesyabTaTn nociaimxeHHsi Ta ix odroBopenHs. Ilicis Bi3yaJbHOTO OIJISAY pe3yJbTaTiB
nepeOyBaHHS MAJBIIIB Y BIAMOBITHUX PO3YMHAX BCTAHOBJICHO, 10 TIEPIITUN MMaJEllb, SIKAW 3HAXOIUBCS
y MWJIBHOMY pPO3UMHI NIpPOTSATOM CEMM [JHIB, 3a3HaB He3HayHMX 3MiH. Crocrepiranocst Jierke
3MOpIIYBaHHS Ta JIOKAJIbHE BIJIIApYBAaHHS €MiepMicy, MpOTe JAepMa 3ajuliaiacsi HEJ0CTaTHBO
MPYXHOIO 1 He BiHOBWJIA cBill 00'eM. Ilpu HakomroBanHi nanblsg 50%-BUM BOJHUM PO3UMHOM
riinepuHy 3a MeronoMm CBeHcoHa 1 Benpnenst ckiaiku He po3riakyBaslMcs, IO CBIAYUTH PO
HENPUJIATHICTh MEPIIOro Majbls A8 JAKTUIOCKONIT Ta MIATBEPKY€E Hee(hEeKTHBHICTh MUJIBHOIO
PO3UHHY.

Jpyruii nanens micis 1’ STUAEHHOTo epeOyBaHHs B po3unHi PaTHeBchkoro Ne2 BiIHOBUB CBiit
00’ €M, OLITBIITICTH CKJIAJIOK PO3MPABIIIACS, €IT1EPMIC TOBHICTIO BiIIIIapyBaBcs, 1epMa Halyia 011i10-
YKOBTOTO KOJIbOPY. IJIsl pO3MpaBIICHHSI PEIITH CKJIAJIOK — Naienb O0yB HakoiaoTuii 50%-BUM BOJTHUM
PO34YMHOM TJIilepuHy 3a MeToioM CBeHcoHa 1 Bennens. [lpu ctepeomMikpoCKOIYHOMY JTOCIIKEHH]
— ManuIIpHUN BI3ePYHOK CIIAaOKO BUPIZHSETHCS 32 PAXyHOK CIUIOIIEHHSA oro rpedeHiB Ta 60po3eH
(puc. 4a, 46). [1Ipu orpumManHi BIZOUTKY (pUC. 4B) BU3HAYAETHCS, IO BIIOUTOK Ma€ HACTYIHI SKICHI
XapaKTEPUCTUKHU:

e cya0Kka YiTKICTh (HEPIBHOMIPHICTB JIIHIN Ta HAsIBHICTh PO3MUTHUX JUISTHOK);

® CIIOCTEPITa€EThCS YaCTKOBA BIACYTHICTh YITKOTO KOHTAKTy B KUIBKOX JUISTHKAX, IO BILJTUBAE
Ha MOBHOTY JieTajel OyJ0BU y30py Ta iX po3TallyBaHHS;

® HU3bKa KOHTPACTHICTH (BIAOUTOK BUTIIAIAE HEOTHOPITHUM 332 KOHTPACTOM).

ekl A »,"fn.
Puc. 4. a. JIpyruii nanenp JiBOi KUCTI MIiCsA 5-THU IEHHOT'O BiIHOBJIEHHS HOr0 B pO34YMHI1
ParneBcbkoro Ne2 ta HakomtoBaHHI MeToJoM CBeHcoHa Ta Benpnens. 6. BinnoBnenii npyruit
nayienp JIiBOI KUCTI MicIs HAaHECEHHsS Ha HbOI'O JAKTHIIOCKOMIYHOI ¢apbu. B. OTpuMaHuit
BiAOMTOK BiAHOBJICHOI'O JIPYTOr0 MaibIlsd JIiBOI KHCTI.
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[icna 12-tu roguuHOro mepeOyBaHHS B po3uuHi MF24 yerBeproro mamnbist JiBOi KHCTI
BiIMIYa€ThCS 3HAYHE BITHOBJICHHS HOT0 00’ €My, M’SIKi TKAHMHH BiTHOBWJIA TIPUPOJIHY €IACTUIHICTD
Ta MPYXKHICTh, €MiJepMiC MOBHICTIO BiAlIapyBaBcs, AepMma HaOyna OJi10-KOPHYHEBOTO KOJIbODY,
3aJIMIIKOBI CKJIAZKH JIETKO PO3MpPAaBIIAIOTHCS NpU BBeneHHI meronoMm CBencona i Bennens 50%-ro
BOJIHOTO PO3YMHY rutinepuny. [Ipu crepeoMiKpoCKOiYHOMY AOCIiPKEHH] — BIIMIYa€ThCsl BUpaKEHA
pi3HUI MK TIHOMHOI0 OOpO3eH Ta BHCOTOIO rpebeHiB (puc. S5a, 50). [Ipu orpumanHi BigOUTKY
BKa3aHOTO MaJbIs (PUC. SB) CIIOCTEPIrarOThCS HACTYITHI SIKICHI XapaKTePUCTUKH:

® YiTKICTh BiIOUTKY (BUIJISAA€ CTPYKTYPOBAHUM i3 4ITKO BUAMMHUMH JICTAIISIMH);
® B3a€MOpPO3TAIIYBaHHS JeTaneil Oy0oBH y30py 30epekeHe 1Mo BCiil Mol BiIOUTKY;
® DPIBHOMIpHHN KOHTPACT (JI03BOJISIE Kpallle BUAUIMTH MAIJISPHI JIiHIT).

Puc. 5. a. YerBepTuii manenp JiBoi KUCTI Mmichs 12-TU-TONWHHOTO BiHOBJIEHHS HOTO B
po3unni MF24 ta nakontoBanHi meTonoM CBeHcoHa Ta Bewnpens. 6. BinHoBneHuii yeTBepTHit
majenp JIBOi KUCTI MICIs HAHECEHHS Ha HbOTO JAKTHIIOCKOMIYHOI (apou. B. OTpuMaHMiA
B1IONTOK BITHOBJICHOTO YETBEPTOIO MAJIbIIS JIIBOI KHUCTI.

Otxe, cimia (puc. SB) € OUIBII SIKICHUM 3aBJISKH YIiTKIIIIOMY 300pakKEHHIO MAIJIIPHOTO y30DY,
HOro KOHTPAacTHOCTI Ta MOBHOTI. CyKYITHICTh JaHUX SKOCTEH € JOCTATHHOKO JUIsl BU3HAHHS CIiY
NpUIATHUM IS i1eHTHdiKamii ocoom.

BucHoBKH:

1. Ilpu nopiBHSHHI pe3yJbTaTiB MepeOdyBaHHS BIACIUEHUX MEPILOro, JPYroro Ta 4eTBEpTOro
MAJIBLIIB JTIBOi KUCTI y BHIIE ONMCAHUX PO3YMHAX, MIJIbHUIM PO3UUH MOKa3aB ceOe sIK HeIi X0 IS IIIHN
B yMOBax HEOOXITHOCTI orepaTuBHOI iAeHTU(IKAIil Ti BiCHKOBOCIY>KOOBIIIB Yy 3B S3KYy 3
HEOOXIJJTHUM TPUBAJIMM YacOM €KCIo3uili. B cBoro uepry, nepeOyBaHHs B po3urHi PaTHEBCHKOTO
No2 mywmidikoBaHOTO BiJICIYEHOTO IPYroro maiblis JiBOi KUCTI 3HAYHO CKOPOTHUIIO HEOOXITHUN Yac
€KCITIO3HIIIi B MOPIBHSIHHI 3 MHJIBHUM PO3YMHOM, OJJHAK HE 3a0€311e4nII0 ONEPaTHBHOTO Bi THOBIICHHSI
nanuisipHoro BizepyHKy. Po3unn MF24 no3Boiisie ckOpoTUTH HEOOX1IHUN Yac BITHOBIECHHS Y30DY
no 12 roauH, 1[0 3HAYHO MPHUIIBUALILYE Tpouec ifeHTU¢IKalii  penarpiiioBaHUX
BIMCBKOBOCTYX OO0BIB. ILle [103BOJsiE CKOPOTHTH TEpMiHM mepedyBaHHS TUT 3aruOIux
BIICBKOBOCTYOOBIIB B 00JacHUX OIOpO CyAOBO-MEAMYHHMX EKCIEepTH3, 110, B CBOI 4Yepry,
3a0e3reuye MOXIIMBICTD IX T1THOI'O IOXOBAaHHS Ta BUPIIIYE MPoOJIeMy 3aBaHTaXXKEHOCTI MOPTIB.

2. BinbuTok BiIHOBJIEHOT'O YETBEPTOrO MaJbII JiBOT KUCTI (pHC. SB) € OUIBII SKICHUM 3aBISKU
YITKIIIOMY 300paX€HHIO MaNUIIPHOTO Bi3epPYHKY, MOro KOHTpAacTHOCTI Ta MOBHOTI. CyKymHHICTh
JAHUX SKOCTEH € JOCTaTHBOI Ui BU3HAHHS CIiy MPUIATHUM JUIS iMeHTH]IKaIii ocodu, amke
imenTudikariiiina BaroMicTh O3HaK BU3HAYAETHCS HE TUTHKH HAsIBHICTIO 3arajlbHUX Ta OKPEMUX O3HAK,
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AKI CIIOCTEPIraloThbCsl y BINOWTKY BiIHOBJIEHOrO IPYroro majibls JiBOi KUCTI (puc. 4B), a i
MOJIMBICTIO «0OpaxyBaHHS» IX B3a€MOpO3TAlIyBaHHS BITHOCHO oaHa oxaHoi. KpiM Toro i3
3aCTOCYBaHHSM 3a3HAUEHOI'O0 METOAY 3  BHUKOpUCTaHHAM po3unHy MF24 mnpencraBnserbes
MO>KJIMBUM JIOCTIPKEHHSI MIKPOO3HaK OYJIOBH Y30py, a came 3a (hOpMOI0 Ta B3aEMOPO3TaITyBaHHIM
nop 1 KpaiB NamiIIpHUX JIHIH.

3. Ommcani MeTOAM BiIHOBIEHHS MAaNUIAPHUX BI3ePYHKIB 3a JIOTIOMOTOK  PO3YMHY
PatneBcekoro Ne2 Ta posumny MF24 € 3aranbHOIOCTYNTHUMH, OCKUTBKH HE MOTPEOYIOTH IS
BUKOHAHHS JIOPOTOBAPTICHUX XIMIYHHX CIIOJIyK Ta CIEIiaJIbHOTO TEXHIYHOro 3abe3neueHHs. Lle
POOUTH IX EKOHOMHHUMH Ta MOKJIMBUMHU ISl 3aCTOCYBAHHS y BCIX 00JIACHUX OFOPO CYJOBO-MEAMYHOT
EKCTIEPTH3H HE 3aJIEKHO BiJ] MaTEPiaJIbHO-TEXHIYHOTO 3a0e3eUeHHS.

4. Anroput™m BiZHOBJICHHS MyMi(iKOBaHMX KHCTeH Ta manbliB B po3umHi MF24 He
BIJIPI3HAETBCS BiJl AITOPUTMIB BiJHOBJIICHHS B TIOMIMPEHHUX 3arajbHOBIJOMHUX pO3YHMHAX Ta
nependavae 3aHypeHHs JOCIII)KyBaHOT0 00’ €KTa Y BKa3aHUN PO3UMH Ta nojanblie BBeeHHS 50%-
r'0 BOJHOI'O PO3UMHY IUIILIEPUHY B TOBILY M’ SKUX TKAHUH JJIs1 OCTATOYHOT'O BIIHOBJICHHS iX 00’ €My.

IMepcnekTHBY MOAAIBIIMX AOCTiIKeHb. B ToganpoMy iCHye epCTIeKTHBA JOCIIKEHb Y
naHiil cdepi A7 po3poOKH PO3YUHIB JUIsl BIAHOBIEHHS MANUISIPHUX BI3EPYHKIB HE JIUILE
MyMi(IKOBaHUX, @ ¥ THWJIBHO 3MIHEHUX TUI, BIIHOBJICHHS MyMi(IKOBaHUX Ta THUJIBHO 3MIHEHHUX
IIKIPHUX MOKPUBIB JJIsl OLIYKY TaTylOBaHb Ta PyOIliB 3 METOIO MOJANbIIOI 11eHTU(iKaLlii 0coOu.
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RESTORATION OF THE PAPILLARY PATTERN OF THE HANDS OF A MUMMIFIED
CORPSE FOR FURTHER FINGERPRINTING AND IDENTIFICATION
I.M. Plakhotnyuk® , D.V. Holovin!, N.Yu. Todorovska?, R.S. Tsyba?
IState Specialized Institution Vinnytsia Regional Bureau of Forensic Medical Examination;,
Vinnytsia, Ukraine
2Main Directorate of the National Police in Vinnytsia region, Vinnytsia, Ukraine

Summary. Identification of a person by papillary patterns is one of the key methods in forensic
and criminalistic practice due to the uniqueness and stability of papillary patterns, which do not
change during life under the influence of external factors. However, after death, especially with
prolonged exposure to the external environment, soft tissues undergo putrefactive changes,
mummification or other postmortem transformations, which significantly complicates or makes
impossible the procedure of fingerprint identification.

Purpose of the study. To analyze and create modern methods for restoring papillary patterns
on the fingers of putrefactively changed and mummified corpses, in particular chemical, mechanical
and digital technologies.

Materials and methods. During the forensic examination of a corpse in a state of late cadaveric
changes in the form of mummification and skeletonization, both hands of the corpse were cut off at
the level of the radiocarpal joints. After that, the 2nd and 4th fingers of the left hand were cut off at
the level of the interphalangeal joints. The 2nd finger of the left hand was placed in Ratnevsky's
solution No. 2; the 4th finger of the left hand was placed in the MF24 solution. After the fingers were
in the corresponding solutions, they were removed, examined under a trinocular stereomicroscope
"RF4-6565pro” and fingerprints were obtained using the classical method.

Research results. It was found that after 5 days of exposure to Ratnevsky's solution No. 2, the
mummified 2nd finger of the left hand regained its volume, most of the folds straightened, the
epidermis completely exfoliated, and the dermis acquired a pale yellow color. To straighten the
remaining folds, the finger was pricked with a 50% aqueous solution of glycerin according to the
Swenson and Wendel method. During stereomicroscopic examination, the papillary pattern is poorly
distinguished due to the flattening of its ridges and furrows. At the same time, the resulting print has
poor clarity, low contrast, and there is partially no clear contact in several areas. After 12 hours in the
MF24 solution, the mummified 4th finger of the left hand significantly recovered its volume, the soft
tissues regained their natural elasticity and firmness, the epidermis was completely exfoliated, the
dermis became pale brown, and the residual folds were easily straightened. The resulting print looks
structured with clearly visible details, and the mutual arrangement of the details of the pattern
structure is preserved over the entire area of the print. An algorithm for restoring mummified fingers
of the hands has been developed for further dactyloscopy and comparative research. When comparing
the results of the exposure of the severed first, second and fourth fingers of the left hand in the above-
described solutions, the soap solution proved to be unsuitable in the conditions of the need for prompt
identification of the bodies of servicemen due to the required long exposure time. In turn, the exposure
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of the mummified severed second finger of the left hand in Ratnevsky solution No. 2 significantly
reduced the required exposure time compared to the soap solution, but did not ensure prompt
restoration of the papillary pattern. The MF24 solution allows you to reduce the required time for
pattern restoration to 12 hours, which significantly speeds up the identification process. The print of
the restored fourth finger of the left hand is of higher quality due to a clearer image of the papillary
pattern, its contrast and completeness.

Conclusions. The described methods for restoring papillary patterns using Ratnevsky solution
No. 2 and MF24 solution are generally available, since they do not require expensive chemical
compounds and special technical equipment for implementation. This makes them economical and
possible for use in all regional forensic medical examination bureaus, regardless of material and
technical support.

Keywords: dactyloscopy, papillary pattern, putrefactive changes,mummification, forensic
medicine, criminalistics, restoration.
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