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Pedepar:

1. Ouinka paBHocTi HacTaHHs cMepTi (IHC) € 0CHOBHUM PYTMHHUM 3aBIAHHSM, 1I0 BUKOHYIOTb CYI0BO-ME€WYHi
€KCIIEPTU Y CBOIN MOBCAKAEHHI NPAaKTULi. BCTAaHOBJIEHHS [TIOCMEPTHOIO iHTEpBaly Ma€ HaJ3BUYalHO BaKJIMBE
3HAYEHHS B PO3CJIilyBaHHIX KPUMIHAJIbHUX CIIPaB, [IPY PEKOHCTPYKLi IOl i BCTAaHOBJIEHHI OGCTaBYH, 1110
nepenyBanyu cmeprTi. TouHe BU3HAUYEHHS Yacy CMEPTi MOXKe CYTTEBO CIIPUATU PO3CIIiLyBaHHIO, BCTAHOBIIIOIYN
4acoBi paMKH, Ha Ki MOXXyTb OYTH CIIPSIMOBaHi 3yCUJLIs Ta pecypcu. Lig npobaema Mae TpiopuTETHUN HANIPSIM
Yyepes PaBOBY 3HAYYIIICTh [IPY [JIAHYBaHHI Ta MPOBEEHHI ONI€PaTUBHO-PO3UIYKOBUX 3aX0iB. [IpoTe, nonpu
CTPIMKUI PO3BUTOK HayKM Ta BEJIMKY KiJIbKICTb IIOPiYHO MTPOMOHOBAHUX Cy4YaCHUX METOJUK BCTaHOBIeHHS JTHC,
171 CYAOBO-MEINYHOrO €KCIIEPTa Lie 3aBIaHHS BCE 1€ 3aJIMIIAETbCS JOCUTh CKIAAHUM, K Y MOMEHT OIJIAAY TpyIa
Ha Micii ioro BusIBJIEHHS, TaK i HajasIi, Ipy MOro CeKLitHOMY IOCiIKeHHi, 0COOIMBO Y BUIIAAKaX Iig03pu Ha

OTPY€EHHS Pi3HUMMU I'PyliamMu OTPYT. AIKe GiIbIIiCTh METOIUK, 110 BUKOPHUCTOBYIOTECS B IIPAKTUYHIi JisiIbHOCTI,



6a3yl0TbCs Ha Bidyasizalii MaKpo- Ta MiKDOCKONIYHUX 3MiH OpraHi3my micjs cMepTi. [IpoTe Ha IBUIKICTb IXHBOTO
PO3BUTKY MOKYTb BIUIMBATU PAKTOPH, IK-OT TeMIIepaTypa MOBIiTPs, BOJIOTICTb i KiJIbKICTh ONaziB, 0COGJIMBOCTI Ta
CTaH OpraHi3aMy HanepenoIHi CMepTi, IpUYnHAa ii HaCTaHHS, TPaBMH, IHTOKCHKaLLil TOmo. BogmHOYacC puBeprae
yBary Mare MOBHA BiJICyTHICTb Y [IKepeJlax BiTUM3HSIHOI Ta CBITOBOI JiTepaTypu BiloOMOCTeN Npo crenndivHi
MopddoJioriuHi 3MiHM B 6iosoriunnx TkaHnHax (BT) npu pisHUX MATOJIOTIYHMX CTAHAX, 4 CAaMe IIPU OTPYEHHSIX
etaHosioM (E) i MoHookcuzom Byrienio (CO). Yce Bullle repesliyeHe CIIOHYKA€e [10 IPOBEIeHHS IIOLIYKY HOBUX
IiarHOCTUYHUX MeTOAMK ycTaHoBeHH: JJHC npu otpyenHsax E i CO g1 3acToCcyBaHHS B CYL,0BO-MEIAYHIN
npakrtuli. KoMiiekc jga3epHux NoJsipuMeTpUYHNX MeTO UK (JITIM), po3po6sieHnii HIJISIXOM MiXKTaly3eBoi
iHTerpauii cygoBoi meguunHy Ta Gi3UKH, J03BOJISIE€ BUPIINTY HU3KY BULLIEBKA3aHUX [IPOOJIEM, a TAKOXK JT03BOJISIE
3[ifICHIOBATU €KCIIpeC-IiarHOCTUKY, BOJIOJIi€ 00’€KTUBHICTIO, IIBUKICTIO, HE3AJIEXKHICTIO, JOCTaTHbOI TOYHICTIO Ta
BiZITBOPIOBaHICTIO pe3yJbTaTiB. [IpoBefeHO JOCiI)KEHH IriCTOJIOTIYHUX 3Pi3iB FOJIOBHOTO MO3KY, MiOKapa,
HAIHUPKOBUX 3aJ103, TI€4iHKU Ta MOJIiKpUCTaNidyHuX MaiBoK Kposi (TTT1K) nomepsux 060x craTeit BikoM Bif 19 1o 76
POKIB 3 IIOIEpeAHbO BilOMUM 4YaCOM HAaCTaHHS CMEPTi, 110 cTaHOBUB Bif, 1 1o 40 rox. s npoBeneHHs
IOCJiIKEeHHS Bioupanncs Tpyny NoOMepJIMX BHACAiIOK imemiyHoi xBopobu cepus (IXC) (KoHTposbHA Ipyna) Ta Ipu
otpyenHi E i CO 3 Binomoro JHC. Briepiie BCTaHOBJIEHa MOXKJIMBICTh CTATUCTUYHO NOCTOBIpHOI (pl; p2; <0.05)
nudepeHuianii BUMankiB CMepTi MISX0M O0YMCIIEHHS CTATUCTUYHUX MOMEHTIB BUIIUX MOPSIKIB, M0
XapaKTepU3yloTh PO3IOAINY BeJIMYMHY NapameTpa kpuctanizauii (1K) MikpockoniyHUX 300paskeHb riCTOJIOTYHUX
3pi3iB rOJIOBHOTO MO3KY, MiOKapJa, HATHUPKOBHUX 3aJ103, II€YiHKU Ta KPOBi JIIOAVHY, IPOAEMOHCTPOBAHMI XOPOLINI
piBeHb TOUHOCTI AUdePeHLiHOI iarHOCTUKY BUNankiB oTpyeHHs E i CO gudepeHnuiitHoi Miosinep-mMaTpru4HoOi
MOJIIPUMETPUYHOI MIKPOCKOIIii 3 anroputmivHuUM BigTBOpeHHsIM JIII Ta L]l nonikpucTtaniyHoi cknanoBoi BT.
YcTaHoBieHa MOKJIMBICTb CTaTUCTUYHO AOCTOBIPHOI (pl; p2; p1,2<0.05) cynoBo-MeAnyHOI fudepenLialii npuiruHu
CMEPTi Ta BU3HAYEHi ONepauiliHi XapaKTepUCTUKU IiarHOCTUYHOI CUJIM METOLY NoJisgpu3auiiiHoi tomorpadii JIII Ta
LT onITUYHO aKTUBHUX MOJIEKYJIIPHUX KOMILJIEKCIB — UyTJIMBICTb, crieludiyHicTs i 36a7aHcoBaHa TOYHICTD
BiITIOBiJAIOTh 337J0BIIbBHOMY (MiOKapz), XOpPOLIOMY (TOJIOBHUI MO30K, [1e4iHKa) Ta BigMiHHOMY (HaZHUPKOBI 3a7103H,
KPOB) piBHSIM. YIleplie BCTAaHOBJIEHA CyJOBO-MeJu4Ha €(PEeKTUBHICTb CTATUCTUYHO JOCTOBipHOI (pl; p2; p1,2<0.05)
nudepenuianii Bunazakis orpyeHHs E i CO meTogom audepenuiitHoi Miosiep-mMaTpru4HOi NOISIPUMETPUYHOI
MiKpocCKoii 3 afropuTMi4HUM BifiTBOpeHHIM ¢aykryauiit JIJI ta 1]l nomikpucTaniyHoi CK1a0Boi riCTOIOTYHNUX
3pi3iB MO3KY, MiOKapJa, HaJHUPHUKIB, nediHku Ta I1I1K monnnu. BusnaueHuii BigMiHHUI (cepeHe, OUCIepCis,
acumertpisin93-97 %) piBeHb TOYHOCTI AU EPEHLINHOI CyIOBO-MEIUYHOI AiarHOCTUKY BUNaAKiB oTpyeHHs E i CO.
Briepiue nnpogeMoHCTpOBaHa e(PEeKTHBHICTh 3aCTOCYBaHHS MeToiB CTOKC-TIOJISIPUMETPUYIHOI MiKpOCKOTTii,
a3MMYyTaJIbHO-iHBapiaHTHOro Miojylep-MaTpUyHOro KapTorpadyBaHHsl, NoJspusaliiHo-¢$a3oBoi Ta 1udy3Hoi
IvdepeHuiiHoi Miosnep-MaTpruyHoi Tomorpadii nosikpucranivyHoi cTpykrypu mapis BT a1 TouHoro
BcranoBneHHa JJHC nipu otpyenHi E i CO. BusHayeHa CyKyNHICTb CyI0BO-MeAUYHUX KpUTEPiiB BcTaHOBIEeHH [JHC
IIJIIXOM MOHITOPUHTY YaCOBUX 3MiH BeJIMYMHU HAabOPYy CTaTUCTUYHUX MOMEHTIB 1-4-r0 nopsakis. Ha ocHOBI 11b0ro
BIIEplIe JOCATHyTa TOYHiCTh Bu3HaueHHs: JJHC 0,5 rog Ha inTepsasi o 60 rog MeTonomM Miosjiep-MaTpUyHOTO
JITOPUTMIYHOTO BiATBOPEHHS Mal (QJIyKTyalill BeJIMYMHYU ABONIPOMEHE3IOMIIEHHSI ONITUYHO aHi30TPOIHO]
ckianoBoi BT (miana3oH 4yTIMBOCTI [1J1s1 TKAHUHU T'OJIOBHOTO MO3KY — 110 24 rof, KpoBi — 30 rop, nevinku - 48 roq,

HaJHMPKOBUX 327103 — 48 rog, miokapza - 60 rog).

2. Assessing the time since death (TSD) is a foremost routine task forensic medical experts perform daily.
Establishing the postmortem interval is extremely important in investigating criminal cases, in the reconstruction
of events, and in establishing the circumstances that preceded the death. Accurate determination of the TSD can
significantly contribute to the investigation, setting a time frame on which efforts and resources can be directed.
This problem has a priority in connection with the legal significance in the planning and conduct of operational
and investigative measures. However, despite the rapid development of science and the large number of annually
proposed modern methods of determining the TSD, for a forensic medical expert, this task remains quite
challenging, both at the time of examination of the corpse at the scene of death and later, during the autopsy,
especially in cases of suspected poisoning by different groups of poisons. After all, most of the techniques used in
practice are based on the visualization of macro- and microscopic changes in the body after death. However, the



speed of their development can be influenced by such factors as air temperature, humidity and precipitation,
features, and condition of the body on the eve of death, the cause of its occurrence, trauma, intoxication, etc. At
the same time, it is noteworthy that there is almost no information in the sources of world literature about specific
morphological changes in biological tissue (BT) in various pathological conditions, namely ethanol (E) and carbon
monoxide (CO) poisoning. All of the above encourages the search for new diagnostic methods for establishing TSD
in A and CO poisoning for use in forensic practice. A set of laser polarimetric techniques (LPT) developed through
cross-sectoral integration of forensic medicine and physics solves many of the above problems, allows rapid
diagnostics, and has objectivity, speed, independence, sufficient accuracy, and reproducibility of results. A study of
histological sections of the brain, myocardium, adrenal glands, liver, and polycrystalline blood films (PBF) of
deceased persons of both sexes aged 19 to 76 years with a previously known time of death ranging from 1 to 40
hours was conducted. To carry out the study, the corpses of those who died due to coronary heart disease (CHD)
(control group) and E and CO poisoning with a known time of death were selected. For the first time, the
possibility of statistically reliable (p1; p2; <0.05) differentiation of death cases was established by calculating the
statistical moments of higher orders characterizing the distributions of the value of the crystallization parameter
(CP) of microscopic images of histological sections of the brain, myocardium, adrenal glands, liver, and human
blood, demonstrated a good level of accuracy of differential diagnosis of cases of E and CO poisoning by
differential Mueller-matrix polarimetric microscopy with algorithmic reproduction of the linearly and circularly
birefringent polycrystalline component of BT. The possibility of statistically reliable (p1; p2; p1,2<0.05) forensic
differentiation of the cause of death was established, and operational characteristics of the diagnostic power of the
method of polarization tomography of LB and CB of optically active molecular complexes were determined -
sensitivity, specificity and balanced accuracy correspond to satisfactory (myocardium), good (brain, liver) and
excellent (adrenal glands, blood) levels. For the first time, the forensic effectiveness of statistically reliable (p1; p2;
p1,2<0.05) differentiation of cases of E and CO poisoning by differential Mueller-matrix polarimetric microscopy
with algorithmic reproduction of LB and CB fluctuations of the polycrystalline component of histological sections
of the brain, myocardium, and adrenal glands was established, human liver and PBF. An excellent (average,
dispersion, asymmetry o 93-97%) level of accuracy of differential forensic medical diagnosis of cases of E and CO
poisoning was determined. For the first time, the effectiveness of Stokes-polarimetric microscopy, azimuthal-
invariant Mueller-matrix mapping, polarization-phase, and diffuse differential Mueller-matrix tomography of the
polycrystalline structure of layers of biological preparations for accurate determination of time since death is
demonstrated. A set of forensic medical criteria for determining the time since death by monitoring the temporal
changes in the set of statistical moments of the 1st - 4th order is determined. Based on this, for the first time, the
accuracy of determining the age of death of 0.5 h in the interval up to 60 hours by Mueller-matrix algorithmic
reproduction of maps of fluctuations of birefringence of optically anisotropic component of biological drugs
(sensitivity range for brain tissue - up to 24 h, blood - 30 h, liver - 48 hours, adrenal glands - 48 hours, myocardium
- 60 hours).
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