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Abstract

Due to the high prevalence of death on the base of alcoholic intoxication of varying degrees, itis expedient to analyze
the possibility of the influence of alcohol on the change in the structure of the polycrystalline films of the cerebrospinal
fluid, and accordingly on the accuracy of the diagnosis of the time since death by the method of autofluorescent laser
polarimetry.

The purpose of the work. To study the possible influence of alcohol and to develop objective forensic criteria for
diagnosing its effects on the basis of analysis of changes in the polycrystalline structure of cerebrospinal fluid (CSF) films.

Materials and methods. Object of research: native films of CSF, selected in 80 corpses, in the quantity of 155
samples - 1 group; CSF from 30 healthy volunteers (group 0) - 30 samples; CSF films obtained in the deceased with the
presence of ethyl alcohol in the blood, 30 samples - group 2. The methods of gas-liquid chromatography, laser-induced
fluorescence and statistical processing of the results were used.

Results. The efficiency of using the methods of laser autofluorescence of polycrystalline films of the cerebrospinal
fluid for the diagnosis of the time since death was proved. A statistically significant difference between cases of death from
cardiovascular pathology with the presence and absence of ethyl alcohol in the organism was established by determining
the magnitude of the statistical moment of the 4th order, which characterizes distribution of azimuth polarization values
of microscopic images of laser-induced fluorescence. On this basis, an excellent balanced accuracy of the differentiation
of the presence of ethyl alcohol in the human body (Ac (M4) = 94%) was achieved.

Conclusion. Ethyl alcohol affects the structure of the polycrystalline films of the cerebrospinal fluid, which must
be taken into account when estimating the time since death by autofluorescence laser polarimetric methods.
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Introduction. Time since death (TSD) estimation is one of the key and for the time being still unresolved problems
of forensic medicine practice. The exact setting of the time of death allows to exclude or confirm the involvement of one
or another person in committing an offense, limit or expand the circle of suspects, verify the accuracy of the testimony of
witnesses [1,2].

The definition of TSD is also complicated by the fact that a significant number of exogenous and endogenous
factors, such as environmental conditions, the cause of death, anthropological features and the age of a person, are
affected by posthumous processes occurring in the tissues of the corpse, etc. Recently, researchers began to pay attention
to the impact of alcohol intoxication on the rate of flow of life processes and posthumous changes in human tissues [2].

It was observed that in the presence of alcohol in the blood of the corpses in cases of death of traumatic genesis the
rosette-forming ability of lymphocytes in the posthumous period disappears earlier than in the absence of it and depends
on the concentration of alcohol in the blood [3]. It was found that at concentrations of alcohol in the blood of 2,1-3,0 ,
during 6-72 hours after the death rosette-forming ability of the T-general lymphocyte increases, and at a concentration
of 3-5% 4 it decreases. A similar nature of the change was observed for the rosette-forming ability of B-lymphocytes.

Vavilov A.Yu. [4] noticed an increase in the overall thermal conductivity of the brain and liver in death on the
background of blood loss, poisoning with ethyl alcohol, mechanical asphyxia. By studying supraviral zine reaction for the
diagnosis of TSD Gladkikh D.B found that its results can not be evaluated in cases where at the time of death the person
was in a state of intoxication [5].

Since laser polarimetric methods are effective for the diagnosis of TSD with high accuracy [1,6,7], since they provide
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new information on the morphological and optic-anisotropic structure of biological objects, which makes it possible to
establish a connection between their physiological state and polarization -phase parameters of the images of their
architectonics [6], that is why it is advisable to assume their sensitivity and to detect alcohol in the cerebrospinal fluid (CSF)
of deceased persons.

The purpose of the work. To study the possible influence of alcohol and to develop objective forensic criteria for
diagnosing its effects on the basis of analysis of changes in the polycrystalline structure of CSF films.

Material and methods of research. The methods of gas-liquid chromatography, laser-induced fluorescence
(measurement of coordinate distributions of intensity and azimuth polarization of microscopic images of autofluorescence of
polycrystalline films (PCF) of CSF), statistical processing of results were used.

As research objects in work were used 3 groups:

group 1 - native preparations of CSF films, selected from 80 corpses of both sexes (the main group of study), who died
of pathology of the circulatory system in the age of 33 to 89 years, with a previosly known time of death, ranging from 1 to 26
hours - 155 specimens (some CSF semples was re-selected at different TSD intervals);

group 2 - posthumous polycrystalline planar films of CSF, obtained from persons that have died from the pathol- ogy of
blood circulatory system with the presence of ethanol in the blood - 30 samples;

group 0 - 30 healthy volunteers - 30 samples.

The sampling was performed by the method of subccipital puncture from a large occipital cistern in corpses and at spinal
anesthesia in the preparation for surgical interventions in healthy volunteers [8].

Concentration of ethyl alcohol in blood was determined during the forensic medical examination of corpses in the
department of forensic medical toxicology of the CMI “Regional Bureau of Forensic Medical Examination” of the Department
of Healthcare of Chernivtsi Regional State Administration through gas-liquid chromatography on the device “Crystal-2000M”.

PCF of CSF were formed in identical conditions by applying a drop at room temperature (t = 220C) to an optically
homogeneous glass.

Measurement of coordinate distributions (two-dimensional arrays of values in the plane of PCF of CSF) of the azimuth
values and the ellipticity of polarization at the points of the microscopic images was performed in the location of the
fluorescence laser stokes polarimeter (Fig. 1), developed by the scientists of the Chernivtsi National University named after
Yuriy Fedkovich [6]:

1 2 3 4 6 7 9 10 11 12
Fig. 1. Optical circuit of autofluorescence Stokes polarimeter. The explanation in the text

PCF of CSF 6 irradiations regime consisted of parallel (@ = 2 x 10° um) bunch of «blue» (%,. 0.405um )
semiconductor laser 1. Polarization irradiator consists of two polarization elements - quarter-wave plate 3 and polarizator
4. Image 6 PFL samples using polarization object glass 7 (Nikon CFI Achromat P, the focal length - 30mm, aperture - 0.1,
magnification - 4x) was projected into the light-sensitive plane 10 of CCD-camera (The Imaging Source DMK 41AU02. AS,
monochrome 1/ 2 «CCD, Sony ICX205AL (progressive scan); resolution - 1280x960; photosensitive plane size - 7600x6200
um; sensitivity - 0.05 Ix; dynamic range - 8 bit). PCF of CSF 6 samples polarization analysis was carry out by the help of
quarter- wave plate 8 and polarizator 9.

To excite autofluorescence, the «blue» semiconductor laser LSR405ML-LSR-PS-I1 with a wavelength of 0.405 um and a
power of 50 mW was used in the position of a standard stokes polarimeter.

The main information objects for the given scheme are a set of:

1) directly measured distributions of the auto-fluorescence intensity of the PCF of CSF;

2) azimuth polarization of the laser-induced fluorescence of the PCF of CSF.

A detailed description of the calculations is given in the sources [6,7]. The main analytical tool for estimating the
distributions of the intensity values and the fluorescence polarization azimuths of the PCF of CSF was the statistical moments
of the first, second, third and fourth orders, which were calculated by algorithms [6] and characterize the mean value (Z,),
dispersion (Z,), asymmetry (Z,) and excess (Z,) of such distributions.

Results and discussion.

Initially, the concentration of ethyl alcohol was established according to the forensic toxicological study in the blood
of the deceased 2nd group, which was 1,71+0,87 0/00.

The next step was to study the possibilities of laser-induced autofluorescence microscopy in the developed forensic
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medical criteria for the study of the effect of ethyl alcohol on the time since death estimation from cardiovascular
pathology using statistical analysis of intensity distributions and azimuths of polarization of microscopic fluorescence
images of PCF of CSF in different spectral regions of optical radiation.

Forensic criteria for a good level of balanced accuracy were found to study the effect of ethyl alcohol on time
since death by spectrally selective mapping of the intensity of the laser-induced autofluorescence of the PCF of CSF from
group 1 and group 2. It is statistical moments of the 4th order characterizing the intensity distributions fluorescence in the
«green-yellow» and «red» spectral regions with Ac (M4) = 800/0 -900/0 (see Tab. 1).

Table 1
Statistical moments of the 1st to 4th orders characterizing the distribution of the intensity of the
autofluorescence of the polycrystalline films of the cerebrospinal fluid in the «red» region of the spectrum

Control group The cause of death
Statistical healthy volunteers p.athology ot e alcohol
moments (n=30) Z:Illli:gl(l)a;tory system poisoning (n=30)
Mean value, M, | 0,39+0,021 0,110,006 0,19+0,011
P p=<0,05 p=<0,05
P, p= 0505
Dispersion, M, | 0,19+0,012 0,110,006 0,14+0,008
pi p =005 p =005
P, p<0,05
Asymmetry, M, | 0,68+0,037 0,99+0,053 1,310,071
P p<0,05 p<0,05
P, p=<0,05
Excess, M, 0,830,044 1,530,084 1,09+0,063
pi p=0,05 p<0,05
P, p=<0,05

For other statistical moments balanced accuracy also increases to a satisfactory level Ac (M,,;,)= 75% - 87%.
Having investigated the statistical distributions of fluorescence azimuths, it was discovered that it is possible to achieve
an excellent level of balanced accuracy on the example of the statistical moment of the 4th order, which characterizes
the distributions of fluorescence azimuths in the «red» spectral region Ac (M,) = 95%. For other statistical moments, the
balanced accuracy of differentiation of death due to cardiovascular pathology in the presence of ethyl alcohol in the blood
also rises to a good level Ac (M,.,.5.,) <90%

The revealed differences in the structure of PCF od CSF can be explained by the influence of ethyl alcohol on
the formation of a polycrystalline film network. Probably, ethyl alcohol, penetrating through the blood-brain barrier,
affects both the quantitative composition of the mediumsmolecular compounds, as indicated by Witer et al. [9,10], as
well as on the structure of certain proteins, in particular gamma-aminobutyric acid receptors, and, thus, affects the tertiary
and quaternary structure of CSF proteins [11], which is reflected in the analysis of the PCF od CSF. The obtained data
prove certain influence of ethyl alcohol on the structure of PCF od CSF and allow to recommend a new methodological
approach for the determination of TSD in the presence of ethyl alcohol in the blood.

Conclusions

1. The possibilities of forensic medical objective differentiation of the estimation of the influence of ethyl alcohol
on the course of post-mortem processes in case of cardiovascular pathology by the method of autofluorescence
microscopy of polycrystalline films of the cerebrospinal fluid were analyzed.

2. Relationships between intensity distributions and azimuths of the fluorescence polarization of the polycrystalline
films of the cerebrospinal fluid of the deceased due to the pathology of the circulatory system and severe alcohol
intoxication with the possible fatal outcome and the magnitude and range of changes in the statistical moments of the 1st
to 4th orders characterizing such autofluorescence images were investigated.

3.A good level of balanced precision of the differentiation of the causes of death in the «red» area of the spectrum
has been achieved Ac(M..,.,,) < 90%. At the same time, the value of the balanced accuracy of differentiation in the case of
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weak alcohol poisoning is significantly lower (by 10-15%) and practically does not reach the satisfactory level (Ac<75%)
except for the «red» area of the spectrum (Ac~80%).
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BIIVIMB ETHJIOBOI'O CIITUPTY HA TOYHICTDb BU3HAYEHHSA
YACY HACTAHHSA CMEPTI METOJIOM ABTO®JIYOPECHEHTHOI
JA3EPHOI NOJSAPUMETPII MOJIKPUCTAJIYHHUX ILIIBOK
CIIMHHOMO3KOBOI PIIUHA

I'apazmiok M.C., bauuncbkuii B.T., Fapazmiok O.1., IBacbkeBuu L.B.

AHoTauisa

VY 3B’A3Ky i3 3HaYHOK TOIIMPEHICTIO HACTaHHS CMEpTi Ha ()OHI AIKOTOJILHOTO CIT'SIHIHHS PI3HOTO CTYIIEHIO,
JOLUJIBHUM € IIpO- aHal3yBaTW MOXJIMBICTH BIUIMBY aJIKOI'OJIIO Ha 3MIHY CTPYKTYpU TTOJIKPHUCTATIYHHUX ILI1BOK
CIIMHHOMO3KOBO1 p1AWHHU, a BIAINOBIJHO 1 Ha TOYHICTH [JIarHOCTUKH JaBHOCT1 HACTaHHA CMEpT1 METOAOM
aBTO(ITYOPECIEHTHOT JIa3epHOI MOJSIPUMETPIi.

Merta po6orn. BUBUMTH MOXIIMBHI BIUIMB aJKOTOJIO Ta PO3POOMTH 00 €KTHBHI CyJOBO-MEIUYHI KpHTEpil
JIIarHOCTHKH HOTO BIUIMBY Ha OCHOBI aHaJi3y 3MIHHM MOJIKPUCTANIYHOT CTPYKTYpH 11iBok CMP.

Marepianu i MmeToau. OO0’ ekt JociipKeHHs: HaTUBHI npenapaty iiBok CMP, Biniopawni y 80 TpymiB, y KinbkocTi
155 3paskis - 1 rpyma; CMP Bix 30 310poBux go6posonsbiiis (rpyma 0) — 30 3paskis; miisku CMP, oxeprkani y moMepinx
3 HAsIBHICTIO €THJIOBOTO CIUPTY B KpoBi, 30 3pa3kiB - rpymna 2. Y poOOTi BUKOPUCTOBYBAJIM METOJHU ra30BO-PiIHHHOI
xpomarorpadii, 1a3epHo-1HIyKOBaHOI (hIyopeciieHIIii Ta CTATHCTHYHOT 00pOOKU pe3ysibTaTiB.

Pesyabratu. bByno 1oBeneHO e(eKTHBHICTh BUKOPHUCTAHHS METONIB JiazepHOi  aBTodryopecteHiii
MOMIKPUCTAIIYHUX ITUTIBOK CIIMHHOMO3KOBOI PIAMHM ISl JIarHOCTHKHM JAaBHOCTI HACTaHHS CMEpPTI Ta BCTaHOBJICHA
CTaTHCTHYHO JIOCTOBIpHA DI3HHUI MK BHIAJKaMH CMEpTI BiJl CEpLEBO-CYJAMHHOI MAaTONOrii NMpH HAasBHOCTI Ta 3a
BIZICYyTHOCTI €THJIOBOI'O CIIUPTY B OPraHi3Mi IUIAXOM BH3HAYEHHS BEJIMYWHHM CTATHCTUYHOTO MOMEHTY 4-T'0 TOpSIKY,
SIKMH  XapaKTepu3ye PO3MOJUIN BEIMYMHHA a3uMyTa MONSIpHU3allii MIKPOCKOMIYHHUX 300paXkeHb J1a3epHO-1HIYKOBaHOI
¢yopecuenii. Ha 1i#t ocHOBI Oyi10 JOCATHYTO BiZiMiHHOT 30a/1aHCOBAHOT TOYHOCTI An(epeHItiallii HassBHOCTI €THIOBOIO
CrUpTy B oprauizmi soauau (A(M,)=94%).

BucHoBok. ETuiioBHii alIKOr0Ib BILUIMBAE HA CTPYKTYPY MOJMIKPUCTATIYHHUX IUTIBOK CTMHHOMO3KOBOI PIJIMHH,

0 HEOOXIHO BpPaXOBYBATH TIPH BH3HAYCHHI JIABHOCTI HACTAHHS CMEpPTi aBTO(IYOPECHEHTHUMH JIa3epPHUMHU
MOJIAPUMETPUYHUMHI METOIAAMH.

Ki11040Bi c10Ba: 1aBHICTh HACTAHHS CMEPTi, CIMHHOMO3KOBA PiIFHA, CTUJIOBHHA CITUPT, JIa3epHA MOTAPUMETPI,

aBTO(ITyO- PECIICHIIis.

BJIMAHUE 3TNJIOBOT'O CITMPTA HA TOYHOCTb
OINIPEJAEJEHUA BPEMEHU HACTYIIVIEHUA CMEPTH METO/1I0OM
ABTO®JYOPECIHEHTHOM JA3EPHOM MOJISAPUMETPUN
HNOJIMKPUCTAJUIMYECKHUX INIEHOK CIMHHOMO3I'OBOM KUJIKOCTH

I'apazmiok M.C., baunnckmnii B.T., 'apasgiok A.U., UBacbkeBnu U.b.

AHHOTALIMA

B cBsi3m ¢ mHMpPOKOW pacHpOCTPaHEHHOCTHIO HACTYIUICHUS CMEpTH Ha (DOHE alIKOTONBHOTO OIbSHEHHS
Pa3TUYHON CTENeHH, IeTIECO00pa3HO MPOAHAIN3UPOBATH BOZMOKHOCTh BIIHMSHUS ANKOTOJNS Ha M3MEHEHHE CTPYKTYPHI
MOJIMKPUCTAIIINYECKHX [JIEHOK CIIMH- HOMO3TOBOM YKMJIKOCTH, & COOTBETCTBEHHO M HA TOYHOCTh JIMArHOCTUKH JABHOCTH
HACTYIUICHHUSI CMEPTH METOZOM aBTO(IIyOPECIICHT- HOH Ja3epPHON TOISIPUMETPHH.

Heap padorpl. M3ydnTs BO3MOKHOE BIHSHHUE aTKOTONS U pa3paboTaTh OOBEKTHBHBIC CYICOHO-MEIUIIMHCKUE
KpUTEPUU JUATHOCTHKH €r0 BO3JICHCTBHUSI HA OCHOBE AHAM3a MU3MEHEHUS MOJUKPUCTAIUIMUECKOTO CTPYKTYPHI IJIEHOK
CMP.

16



uepserv, 2019 p.

Matepuannl u MeTobl. OOBEKT HCCIIEI0OBAHMS: HATHBHBIE Npenapatsl ieHok CMP, otobpannsie B 80 Tpymos,
B KonmdectBe 155 oOpasios - 1 rpynma; CMP ot 30 310poBbix 106poBosbleB (rpymnma 0) - 30 o6pasnos; mieHkn CMP,
TIOTYYEHHBIE Yy YMEPIIUX C HAJIMYUEM ATHIIOBOrO CriupTa B KpoBH, 30 oOpasnos - rpymma 2. B pabore ncrmons3oBaiu
METOJBl Ta30BO-XKHMIKOCTHOW Xpomartorpaduu, a3epHO-MHAYIMPOBAHHOW (IIyOpPEeCHEHIIMH | CTaTHCTHYECKOH
00paboTKM pe3yabTATOB.

PesyabraTtel padoThl. ABTOpaMu Obuta Aoka3aHa S(QQEKTHBHOCTh HCIIOIb30BAHHMS METO/IOB JIa3epHOU
aBTO(IIYOPECHCHIINH TTOJUKPUCTALIMYECKUX IUICHOK CIIMHHOMO3TOBOM JKMAKOCTH JUISi JHAarHOCTHUKH JIaBHOCTH
HACTYIUICHHUSI CMEPTH M YCTAHOBJIEHa CTAaTUCTUYECKH JIOCTOBEPHAsl Pa3HUIIA MEXKIY CIy4asMH CMEPTH OT CEepledHO-
COCYJIMCTOH MaTOJIOT MU MPY HAIMYUH U TIPH OTCYTCTBHHU STHIIOBOT'O CIIMPTA B OPTaHU3ME ITyTEM OITPE/IEICHHS BETUUHHBI
CTaTUCTUYECKOTO MOMEHTa 4-T0 MOops/Ka, KOTOPBIA XapaKTepu3yeT paclpeeeHUs] BENUINHBI a3UMyTa TOJISIpU3aIin
MHKPOCKOIMYECKUAX U300paKCHUI JJa3epHO-UHAYIIUPOBaHHON (iryopecneHuu. Ha 3Toit ocHOBe Oblia TOCTUTHYTA
oTIMYHas cOanaHCHpOBaHHAs TOUYHOCTHh TU(P(EepeHINAaNK HaJu4dusl dTHIOBOIO CIUPTAa B OPraHM3ME YeloBeKa
(Ac (M4) = 94%).

BbIBoA. DTHIIOBBIH AJIKOTOJIb BIUSIET HA CTPYKTYPY TOJMKPUCTAITMYECKHX TUIEHOK CTUHHOMO3TOBOM JKUJIKOCTH,
YTO HEOOXOJMMO YYMTHIBATH IPU ONPEAEICHUH JTaBHOCTH HACTYIUICHUS CMEPTH aBTO(IIYOPECIEHTHUMBI JIa3ePHBIMH
TIOJISIPUMETPUIECKUMH METOJIAMH.

KaroueBble ciioBa: J1aBHOCTh HACTYIUIEHHS CMEPTH, CHIMHHOMO3TIOBasi )KHUAKOCTb, ATWIIOBBIM CHHPT, Ja3epHast
TIOJISIPUMETPHSI, aBTO(ITYOPECICHIHS.
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MOKJIUBOCTI BATATOBUMIPHOI MMOJISIPU3AIIMHOI TA
ABTO®JTYOPECIHEHTHOI MIKPOCKOIII BIOJIOITYHUX TKAHUH TA
PIIKUX CEPEJIOBHII] OPTAHI3MY JIFOJIMHU JJI51 JIATHOCTUKHA

JABHOCTI HACTAHHSA CMEPTI

©CapkicoBa F0.B., bauuncskuii B.T., [Taausona O.I'.
BJIH3Y «bykoBUHCHKHUI Eep>KaBHUN MEIUYHHUIN YHIBEPCUTETY

Pesiome. B craTTi mpoaHani3oBaHO CydacHy HAyKOBY JITEpaTypy 3 NHUTaHb MOMJIMBOCTEH 3aCTOCYBAaHHS JIa3€PHHX
MOJSIPUME- TPUYHHUX METOJIB JIOCHI/DKEHHS! OlOJIONIYHMX TKaHMH Ta CEpPEIOBUILOPraHi3My JIIOJUHU JUIs BCTAHOBIICHHS
JIABHOCTI HACTAHHS CMEPTI B MPOIIECI CY/I0BO-MEANYHOTO JTOCIIPKEHHSI.

JlaHe TIUTaHHA € OyXKe aKTyalbHUM, aJDKe NPAKTHYHO KOXKHA AUISHKA KPUMIHAJIBHOTO IIPOLECy, TaK YW IHAKIIE,
CTHKAETHCS 3 HEOOXIIHICTIO MPOBECHHSI SIKOT-HEOYIb eKCIIEPTH3H JJIsl BHECEHHsI SICHOCTI B OOCTaBMHU cHpaBU. Y 3B’S3KY 3
UM, BHUpIIIAIbHE 3HA- YeHHS] HAOyBa€ MHUTAHHS MPO MOCTIHE BIIOCKOHAIICHHS YUHHOI'O MEXaHI3MYy TPOBE/ICHHS 1 peaizaii
PE3yNbTATIB CYI0OBO-MEINYHOI EKCIIEPTH3H B KPUMIHAILHOMY MPOIIECI.

VY mumkoi npoaHani3OBaHHx B OMJIsi/II POOIT, pO3pOOIICHI OCHOBH JIa3epHOT nonﬂpHMeTquHo'i JIIaTHOCTUKH [TOCMEPTHHUX 1
[1aTo- JIOTIYHUX 3MiH apXiTEeKTOHIKH CTPYKTYPOBAHHX 010JIOT1YHUX TKAaHHUH Ta CepeIOBHIIL opranizmy moauHu. Binidpani ms
JOCTIDKEHHST 00’€KTH 00 €IHYIOTh CIIUIBHI ONTHYHI BIIACTHBOCTI 1X apXITEKTOHIKM — IIPOCTOPOBI CITKM YTBOpEHI
KPHUCTAJIIYHIMH JIOMEHAMH, PeYO- BUHA SKUX BOJIOAIE€ BIACTUBOCTSIMU ONTHYHUX KPHCTAIB.

BcranoBneHi monepeaHi MO3UTHBHI Pe3y/IbTaTH I IIITOBXYIOTb J0 HOJAJIBLIOrO MTONTYKY TOYOK NPUKJIAIAHHS JTa3epPHHUX
TIOJIS- PUMETPHYHUX METOJIB JUIS TOTPEO CYAOBO-MEMIHOI IIPAKTHKHU, 30KpeMa BCTAHOBIICHHS JaBHOCTI HACTaHHS CMEPTI.

Tak meroro poboTu € po3podka KOMIDIEKCY CYIOBO-MEIUIHUX KPUTEPIiB I YIOCKOHAICHHS TOYHOCTI BCTAHOBIICHHS
JIaB- HOCTI HACTaHHS CMEPTI HIISIXOM BUKOPUCTAHHS CIIEKTPY METOIB 0araToMipHOI MOSPU3AIiiHOT Ta aBTO(IIyOpECIIEHTHOT
MiKpPOCKO- TIii CKJIIOBHIHOT'O TiJIa OKa JIFOJAWHH.

VY NpakTUYHOMY IUIaHI MOXKHA OYiKYBaTH, IO MOJNSPU3ALIAHI METOAU JTO3BOJISATH OTPUMATH HOBY iH(OPMAILIO PO
MOpdoIIo- TiYHY Ta ONTHUKO-aHI30TPOIHY CTPYKTYpy OioTkaHuH. ToMmy, aKkTyaJlbHUM € TIOLIYK B3a€MO3B’S3KIB MIXK
(hizionoriyHNM cTaHOM 0i0TKa- HUH 1 MONSApU3aiiHO-(a30BUMHU TapaMeTpaMH iX 300pakeHb 1 apXITEKTOHIKH.

KurouoBi ciioBa. Jlazep, cynoBa MeIUINHA, TaBHICTh HACTAHHS CMEPTI.

BCTVII. JIeWTMOTHBOM Cy4acHOT'O CTaHy CYIOBO-MEAMYHOI MPAKTUKU € HEBIIWHHE 3POCTAHHS BHMOT JI0 BHCHOBKY
CyIOBO-MEIMYHOT0 EKCIIepTa3ayis IMiABHUIICHHS PIBHS PO3CIiAyBaHHS 3JIOYHHIB, K JDKepena JoKa3iB y chpasi. BimmosimHo
HaHaKTYyalbHIIIAM 3aBJaHHAM CYIOBO-MEIMYHOI €KCIEPTH3U B JaHWUN Yac € OTPUMAHHS MaKCHMAalbHO MOXKIIMBOI Ta TOYHOL
iHpopMarii mpo 00’ ekT mpH Horo mocmimkeHHi. CaMe TOMY 3aCTOCYBaHHS HOBHX TEXHOJOTIH Y CyIOBO-MEINIHINEKCIICPTHII
JUSTIBHOCTI CTa€ HEBIJ’ €MHOK YAaCTHHOK TEXHOJIOTIYHOro 3ade3rnedeHHs BijiiieHb. OIHAK, 3HAYHA YaCTHHA METOLMK, IO
3aCTOCOBYIOTHCSI Ha TPAKTHIIL Y HAII Yac, TOMPH CBOKO JOCTATHIO iHPOPMATHUBHICTD, Y P/ BUIMAIKIB HE JAIOTh MOXKIIHBOCTI
JOCTOBIPHO Ta TOYHO BIJAIMOBICTH Ha TOCTaBIICHI eKcrepToM mwmTaHHS. Cepem Koia IMpoOjeM, CIil BiA3HAYUTH HU3BKY
71a00paTopHy BIATBOPIOBAHICTH, MIHJIMBICTD, @ TAKOXK BIUIMB JIFOJICHKOTO (DAKTOPY HA OTPUMAHHS PE3yNbTaTiB, OCKUIBKUUIA
MIPABIJIFHOTO iX 3aCTOCYBAaHHS CKCIIEPT TIOBUHEH BOJOMITH CHEMiaJbHUMU 3HAHHSIMHA Ta MAaTH JOCTaTHIA MPAKTUYHUA JOCBIT
[3].
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