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Abstract

Due to the high prevalence of death on the base of alcoholic intoxication of varying degrees, it is 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%,,— 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
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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 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]:
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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» (A, 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 pm; sensitivity - 0.05 1x; 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 LSR405SML-LSR-PS-II 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
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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 %o.

The next step was to study the possibilities of laser-induced autofluorescence microscopy in the developed
forensic 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 | 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) = 80% -90% (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 pgthology OERLIE alcohol
moments -~ circulatory system | .. _
(n=30) _ poisoning (n=30)
(n=30)
Mean value, M, |0,39+0,021 0,11+0,006 0,19+0,011
p1 p=<0,05 p=<0,05
P, p=<0,05
Dispersion, M, |0,19+0,012 0,11+0,006 0,14+0,008
p1 p=<0,05 p=<0,05
P, p=<0,05
Asymmetry, M, |0,68+0,037 0,99+0,053 1,31+0,071
P p<0,05 p=<0,05
P, p=<0,05
Excess, M, 0,83+0,044 1,53+0,084 1,09+0,063
p1 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, ,;.,) <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.
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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 Ist
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
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 ETHJIOBOT'O CIIMPTY HA TOYHICTH BUBHAUYEHHSA
YACY HACTAHHS CMEPTI METOJIOM ABTO®JYOPECIHEHTHOI
JA3EPHOI NOJSAPUMETPII HOJIKPUCTAJIITYHUX IIJIIBOK
CIIMHHOMO3KOBOI PIJIUHA

I'apasaok M.C., bayuncskuii B.T., I'apazaok O.1., IBacbkeBuu L.b.

AHoTanist

V 3B’s13Ky 13 3HAYHOIO MOUIMPEHICTIO HACTAHHS CMEPTi Ha ()OHI AJIKOTOJILHOTO CII’STHIHHS PI3HOTO CTYIICHIO, JOLUIEHUM € MPO-
aHaNI3yBaTH MOXKJIUBICTh BIUIUBY JIKOTOJIO HA 3MiHY CTPYKTYPH HOJIIKPUCTAIIYHHUX TUIIBOK CITMHHOMO3KOBOI PiZIMHH, a BIIIOBIIHO i
Ha TOYHICTh JIarHOCTHKH AaBHOCTI HACTaHHS CMEPTI METOIOM aBTO(IIyOPECIEHTHOI Ja3epHOT MOMIPUMETPIi.

Meta po6oTu. BuBUnTH MOXIMBUI BIUIMB alKOTOJIFO Ta PO3POOWUTH 00’€KTHBHI CyIOBO-MEIWYHI KpUTEpii
JIarHOCTUKYU WOT0 BIUIMBY HA OCHOBI aHaJIi3y 3MiHM MOJIIKPUCTAIIYHOI CTpyKTYpH mtiBok CMP.

Marepiamm i MeToan. OO’ exT H0CiiDKEHHS: HATUBHI nipenapath m1iBok CMP, BigiOpani y 80 TpymiB, y KITbKOCTI
155 3paskis - 1 rpyma; CMP Bin 30 3moposux 1o6poBosmis (rpymna 0) — 30 3paskis; mrisku CMP, oneprkani y momepianx
3 HasIBHICTIO €THJIOBOTO CIUPTY B KpoBi, 30 3pa3kiB - rpymna 2. Y poOOTi BUKOPHCTOBYBAIM METOJH Ia30BO-PiAMHHOT
xpomarorpadii, J1a3epHo-iHIyKOBaHOT (DIyOpecIeHIIi] Ta CTaTUCTUYHOI 0OPOOKH Pe3yJIbTaTIB.

PesyabTaTn. bByno nmoBemeHO eQeKTHBHICTh BHUKOPHUCTAHHS METOMIB Ja3epHOi aBTO(IyopecIeHiii
MOJIKPUCTAIIYHUX TUTIBOK CIIMHHOMO3KOBOI PIIMHM JUIs A1arHOCTHKHM JAaBHOCTI HACTaHHS CMEpPTI Ta BCTaHOBJICHA
CTaTHUCTUYHO JOCTOBIpHA DI3HHUII MK BHIAJKaMH CMEpTI Bijl CEpIEBO-CYAMHHOI MaToJoril MpH HasBHOCTI Ta 3a
BiJICYTHOCTI €THJIOBOTO CITUPTY B OpraHi3Mi IIIIXOM BH3HAYCHHS BEIMYUHH CTATHCTUYHOTO MOMEHTY 4-TO MOPSAKY,
SKAH XapaKTepu3ye PO3MOAUIM BEJIMYMHU a3uMyTa IOJIsIpu3alii MIKpOCKONIYHUX 300pakeHb Ja3epHO-1HIyKOBAaHOT
(hyopecuenirii. Ha 1iif ocCHOBI 0yJ10 TOCATHYTO BiAMIHHOT 30aJ1aHCOBaHOT TOYHOCTI qU(EpeHITiallii HASBHOCTI ETHIOBOTO
cnupTy B oprasi3Mi oanau (A (M,)=94%).

BucnoBok. ETmiioBHii ankorosib BIUIMBAE Ha CTPYKTYpPY IMOJIKPUCTAIIYHUX IUIIBOK CIIMHHOMO3KOBOI PiJIUHH,
10 HEOOXIHO BpPaxXOBYBATH IIPH BHM3HAUCHHI JAaBHOCTI HACTaHHS CMEpTi aBTO(IYOPECHEHTHUMH JIa3epPHUMHU
HOJIAPUMETPHIHUMHI METOAMH.

Kurouosi ciioBa: 1aBHICTh HACTaHHS CMEPTi, CIMHHOMO3KOBA piinHA, €THIIOBUI CHHPT, JIa3epHa MOJIIPUMETPisi, aBTO(IyO-
pECIeHITIs.

BJIUAHUE OTUJI0OBOI'O CITUPTA HA TOYHOCTbD
ONPEJAEJEHUA BPEMEHU HACTYIIVIEHUA CMEPTU METOIOM
ABTO®JYOPECHEHTHOM JIASEPHO MOJIIPUMETPUU
MOJIMKPUCTAJUIMYECKHUX INIEHOK CHIMHHOMO3I'OBOM KWJIKOCTHU

I'apazmrox M.C., Bauunckuii B.T., I'apazaiok A.U., UBacbkeBuu U.B.

AHHOTAIMSA

B cBs3u ¢ mHpoKoO# pacpoCTpaHEHHOCTHIO HACTYTIICHH CMEPTH HA (DOHE AIKOTOJNILHOTO OMBSHEHHUS PA3NIUYHOI CTENeHH,
1e7IeCO00pa3HO MPOAHATM3UPOBATH BO3ZMOKHOCTB BIIUSIHUS aJIKOTOJIS HA M3MEHEHHE CTPYKTYPBI OJIMKPUCTAUTMYECKUX TIICHOK CITMH-
HOMOBTOBOI )KU/IKOCTH, @ COOTBETCTBEHHO U Ha TOYHOCTh JHArHOCTUKH JAaBHOCTH HACTYIUICHUS CMEPTH METOIOM aBTO(IYyOPECIeHT-
HOM JIa3€pHON MOJISAPUMETPHUN.

Heab padoTel. M3yunTh BO3MOXHOE BIMSHHUE alKOTOJS M pa3paboraTb OOBEKTUBHBIE Cy/1e0HO-MEANIIMHCKUE
KPUTCPpUU NUATHOCTUKH €TO BOS}IGﬁCTBI/IH Ha OCHOBC aHaJin3a U3MCHCHUS TMMOJIUKPUCTATUIMYCCKOI'0 CTPYKTYPHI IJICHOK
CMP.

Marepuasasl n MeToabl. OOBEKT HCCIIeI0BaHMS: HATUBHBIE IpenapaTsl iieHok CMP, otrobpannsie B 80 Tpynos,
B KonmyecTBe 155 oOpasios - 1 rpynmna; CMP ot 30 310poBbix go6pososnbies (rpynmna 0) - 30 o6pasios; mienku CMP,
MOJYYCHHBIC Y YMEPIIUX C HAJMYHEM JTHIOBOTO crupra B KpoBH, 30 oOpasmos - rpynma 2. B pabore ucmoms3oBamu
METO/Ibl  Ta30BO-XXHMJKOCTHOW Xpomartorpaduu, Jia3zepHO-MHAYIHPOBAaHHOW (IyOpecHeHIMH M CTaTUCTHYEeCKOW
00pabOTKU PE3yJIbTATOB.

PesysabTaThl padoTbl. ABTOpamMH OBUTa JOKa3zaHa A(PQPEKTHBHOCTH WCIIONB30BAHUA METONOB Ja3epHOU
aBTO(IIyOPECIEHIINN TOJIMKPUCTAUIMYECKUX TUICHOK CIIMHHOMO3TOBOM JKHMAKOCTH JUISi JMAarHOCTHKH JIaBHOCTH
HaCTYIUICHUA CMEPTH U YCTAHOBJICHA CTATUCTUYCCKHU AOCTOBEPHAs pasHUlla MCXKIAY CllydasiMHu CMCPTU OT CEpACUHO-
COCYZMCTOH MAaTOJIOTUH PH HATMYHUHN U IIPU OTCYTCTBUH 3THJIOBOTO CITUPTA B OPraHU3ME IyTEM OTPE/ICICHNS BEININHBI
CTaTHCTHYECKOTO MOMEHTA 4-T0 MOps/IKa, KOTOPBIH XapaKTepu3yeT paclpe/iesieHns] BEeIMYHHbI a3UMYyTa MOJISIPU3anT
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MHKPOCKOIMHYECCKUX U300paKCHUH JTa3epHO-UHAYITUPOBaHHOM (hiryopeciieHnu. Ha 310l 0oCHOBE ObLTa TOCTUTHYTA
oTIMYHas cOaTaHCUPOBAHHAS TOYHOCTH AU PepeHInanuy HalIudnsl STUIOBOTO CIHUPTa B OpraHU3ME 4YeJIOBEKa
(Ac (M4) =94%).

BbiBo. DTUIIOBEIHN amKOTOJIb BAUSET HA CTPYKTYPY MOJIUKPUCTATUIECKUX TUIEHOK CTUHHOMO3TOBOH JKUJIKOCTH,
YTO HEOOXOIMMO YYHTHIBATh MPU OMPEACICHUN TABHOCTH HACTYIUICHUS CMEPTH aBTO(IIyOPECHEHTHUMBI Ja3epHBIMU
MOJIIPUMETPUICCKAMHU METOTAMH.

KutioueBble ¢Jji0Ba: TaBHOCTh HACTYIUIEHUS CMEPTH, CIIMHHOMO3TOBasl JKUJKOCTh, dTUJIOBBIA CIIHMPT, Ja3epHas
MOJIIPUMETPHS, aBTO(ITyOpECIICHITUS.

VK: 340.6:617.747-073.55-091

MOKJINBOCTI BATATOBUMIPHOI MMOJISIPU3AIIIMHOI TA
ABTO®JYOPECHEHTHOI MIKPOCKOIIIi BIOJIOTTYHUX TKAHUH TA
PIIKUX CEPEJOBUII] OPTAHI3MY JIIOJUHU JJI51 JIATHOCTHKH
JTABHOCTI HACTAHHSI CMEPTI

©CapkicoBa 10.B., baunncokuii B.T., [Tanusoxa O.I'.

B/IH3Y «bykoBUHCHKHIA Aep>KaBHUN METUYHUIN YHIBEPCUTET»

Pe3rome. B crarTi mpoaHalti3oBaHO CyyacHy HayKOBY JITEpaTypy 3 IUTaHb MOKIIMBOCTEH 3aCTOCYBAHHS JIa3ePHUX HOJISIPHME-
TPUYHHUX METOJIIB TOCTIHKEHHs 010JIOTIYHUX TKAaHUH Ta CEPEIOBHUIIOPTaHI3MY JIFOJIMHH [T BCTAHOBJICHHS JaBHOCTI HACTaHHS CMEPTI
B TIPOIIEC] CYJI0BO-MEIUYHOTO JOCITiPKSHHSL.

JlaHe MUTaHHS € JyXKe aKTyaJbHUM, a/pKe MPAKTHYHO KOXKHA AUISHKA KPUMIHAIBHOTO IPOLIECY, TaK YU 1HAKIIE, CTUKAETHCS 3
HEOOXITHICTIO MTPOBEICHHS SKOi-HeOYIb €KCIIEPTH3H IJIsl BHECEHHS SICHOCTI B 0OCTaBHHU CIIPaBU. Y 3B’SI3Ky 3 UM, BUpIIIaTbHE 3HA-
YeHHs1 Ha0yBae MUTAHHsI PO MOCTiiHE BIOCKOHAICHHS! YHHHOTO MEXaHi3My MPOBE/ICHH 1 peaizalii pe3ysbTaTiB CyJI0BO-MeIUIHOT
EKCIIePTH3U B KPUMIHAIBHOMY HPOIIECI.

VY 1Mkl MpoaHati30BaHMUX B OIIISAAL POOIT, po3pOOIIeHI OCHOBH JIa3ePHOI MOISIPHMETPUYHOI JIarHOCTUKHU TIOCMEPTHHX 1 AaTo-
JIOTIYHUX 3MiH apXiTeKTOHIKU CTPYKTYPOBAHHX O10JIOTYHUX TKAHHH Ta CEPETOBHUIL OPraHi3My JIOJUHH. BiniOpaHi 1uist JoCIiKeHHS
00’€eKTH 00’ €IHYIOTh CIIJIBHI ONITHYHI BIACTHBOCTI 1X apXiTEKTOHIKH — IPOCTOPOBI CITKH YTBOPEHI KPUCTAIIYHIMH JOMEHAMH, pedo-
BHUHA SIKMX BOJIOZII€ BIACTHBOCTSIMH ONTHYHUX KPUCTAJIIB.

BcraHoBieHi nonepeHi HO3UTHBHI Pe3yJIbTaTH MiUITOBXYIOTh 10 MOAAJIBIIOT0 HOIIYKY TOYOK IPHUKIIAaHHS JTa3ePHUX T10JIs-
PUMETPHYHHX METOJIB IS TOTPEO CyIO0BO-MEMYHOT MPAKTHKH, 30KpeMa BCTAHOBJICHHS IABHOCTI HACTAHHS CMEPTi.

Tak MeTo0 POOOTH € PO3pOOKa KOMIUIEKCY CYJI0BO-MEANYHUX KPUTEPIiB JUIs YAOCKOHAICHHS TOYHOCTI BCTAHOBJICHHS [1aB-
HOCTI HAaCTaHHs CMEpPTi HIJIIXOM BUKOPHUCTAHHS CIIEKTPY METO/iB 6araToMipHOT MOJSIPU3ALiifHOT Ta aBTO(IYOPECIEHTHOI MiKPOCKO-
i1 CKJIOBHMJIHOT'O Tijia OKa JIFOUHHU.

VY mpakTHYHOMY IUTaHI MOKHA OYiKyBAaTH, IO MOJSPU3AIHI METOIM JO3BOJIATH OTPUMATH HOBY iH(OpMaIiro mpo Mopdoro-
riYHy Ta ONTHKO-aHI30TPONHY CTPYKTYpY OioTKaHHH. TOMY, aKTyaJ bHHM € TONIYK B3a€MO3B SI3KiB MiXK (i3i0JI0T1YHUM cTaHOM OioTKa-
HUH 1 NOJsIpr3aniiHo-(ha30BIMH ITapaMeTpaMHu iX 300paXkeHb i apXiTEeKTOHIKH.

Kurouosi cioBa. Jlasep, cynoBa MenunuHa, JaBHICTh HACTAHHS CMEPTI.

BCTYVYII. JIeUTMOTMBOM CY4YacCHOI'O CTaHy CYyJOBO-MEIUYHOI NPAKTUKU € HEBIMHHE 3POCTAaHHS BHUMOI [0
BHCHOBKY CYJIOBO-MEJMYHOTO €KCIIePTa3a1Isl i IBUILCHHS PiBHSI PO3CIIilyBaHHS 3JI0UMHIB, SIK JPKepelia I0Ka3iB y CIIpasBi.
BiamoBigHo HaWaKTyaJbHIIIAM 3aBIaHHSM CYyJIOBO-MEIUYHOI €KCIIEPTH3W B JAHWH 4Yac € OTPUMAaHHS MaKCHUMAaJbHO
MOJKJIMBOI Ta TOYHOI iH(opMarii mpo 00’eKT mpu Horo mociimkeHHi. Came TOMy 3aCTOCYBaHHS HOBHUX TEXHOIOTIH y
CyIOBO-MEIUYHIHCKCIICPTHIN AIsUTHHOCTI CTAE HEB1I' €MHOIO YACTHHOKO TEXHOJIOTIYHOTO 3a0e3neueHHsI BiiiicHb. OTHAK,
3HAaYHA YaCTHHA METO/IMK, 110 3aCTOCOBYIOTHCS Ha MPAKTHIII Y HAIII Yac, IOMPH CBOIO JOCTATHIO iIHPOPMATHUBHICTD, y PSIi
BHIA/IKIB HE JAfOTh MOXKIMBOCTI JOCTOBIPHO Ta TOYHO BiAIOBICTH Ha IOCTaBJICHI ekcrieproM muraHHsA. Cepen Kona
npoOJiem, Clij| BiI3BHAUYUTH HHU3bKY JIAOOpaTOpHY BiATBOPIOBAHICTH, MIHJIMBICTh, @ TAKOX BILUIMB JIIOJICHKOTO (akTopy
Ha OTPUMAHHS PE3yNbTaTiB, OCKIIBKUAJSA MPABUIBHOTO iX 3aCTOCYBAHHS €KCIIEPT NMOBHWHEH BOJIOJITH CHEIiaJbHUMHU
3HAHHSIMH Ta MaTH TOCTaTHIA MPaKTUIHUHN TOCBix [3].

Bumie BkazaHe CTHMYJIIOBAJO PO3BHTOK CYJIOBO-MEIMYHOI HAyKH. 30KpeMa MDKIMUCHUILIIHAPHOTO IiAXO1y
00yMOBJICHOTO IHTEHCUBHMM PO3BUTKOM HayKOBO-TEXHIYHOTO MPOTPECY, HacaMIlepe 1 Ha MEePETHHI ONTHKHU 010JI0TTYHUX
TiJ, CyZOBOi MEIUIIMHN Ta CyYaCHWH aHANITHYHUX ITiIXOMiB. IMIUIEeMEeHTAIlis BKa3aHOTO MiAXOy IMpHBEJa J0 MOSBH
POOIT Yy SIKMX PO3MIISAAETHCS MOMKIIMBICTD 3aCTOCYBaHHS JIa3epHUX nossipumerpudnux (JIIT) Mmetonuk gociimkeHHs uis
3’sICYyBaHHS PsIIy BOXKIIMBUX €KCIIEPTHUX MUTaHb [2, 6-8].

JIIT meronuku, TPYHTYIOUNCH Ha Pe3yibTaTaX YHCEIHHOTO BiIOOpakeHHS IHCTPYMEHTAIBHOTO BUMIipIOBAHHSI
rapameTpiB, €0THUMH 3 HAO1IbII 00’ €EKTUBHUX JUIS PeECTpaLlil 3MiH, 5K BiOyHcs B 010J0r19HOMY 00’ €KTI ITi/1 BIUINBOM
CYKYITHOCTI (paKTOPiB 30BHIIIHLOIO cepenoBuia Ta 3mMid BT mpu Hux. BoHH Tak0X BOJIOIIFOTH OCHOBHOKO BUMOTOO ISt



