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forensic medical examination and physics have been elucidated in
the article. The aim of the research was the search and development
of the latest lazer polarimetric criteria of diagnostics of intravital

and postmortem changes of biological tissues and media of a human
being to solve the questions of forensic medicine science and prac-
tice, specifically determination of the prescription of death coming at
its different causes, time of hematoma forming, intravital formation of
bodily harms and diagnostics of myocardial ischemia. Investigation
of biological tissues (samples of the skin, skeletal and cardiac
muscles, brain, lungs, liver, kidneys, spleen and small intestine) and
hematomas of the organs (brain, liver, kidneys, spleen) by lazer
polarimetric methods with the subsequent statistical processing of
the results were conducted during the research. The result of the
scientists'work has become studying and mastering a number of
physical methods, successfully and effectively used, to realize the
purpose which was set: lazer statistical polarimetry of postmortem
pictures of the native tissue sections of the cadavers; polarizational
mapping of postmortem pictures of the native tissue sections of the
cadavers; elements of Muller's matrix, Stoks polarimetry of post-
mortem pictures of the native tissue sections of the cadavers; methods
of polarizational matrix; a number of methods of spectral phasometry
of lazer pictures, statistical analysis of coordinate distribution of a
degree of depolarization and phase displacements, statistical,
correlative and fractal approaches in analysis of lazer pictures of
biological tissues and organism media. A number of peculiarities and
appropriatenesses of change of lazer beam properties as a result of
passing through biological tissue has been established and schemes
of studying different types of tissues have been founded when carrying
out and numerical investigations. A complex of objective forensic-
medical methods and criteria of determination of prescription of
death coming at its different kinds, time for forming hematomas,
intravital formations of bodily harms and diagnostics of acute
myocardial ischemia have been substantiated.

Introduction

To the end of the XX century delimitation of the
scientific investigation into particular disciplinary
directions exhausted its potential and became
unpromising, that is why interdisciplinary integration
is a world- wide tendency to develop on principle, the
latest criteria, that will be the basis for the solution of
complicated medico-biological problems. The staff of
the Department of forensic Medicine and Medical
Law headed by professor V.T. Bachynsky came to
decision to combine their intellectual work with the
staff of the department of optics and spectroscopy of

engineering technical faculty headed by professor
0.G. Ushenko of Yu. Fedkovych National University
in order to put the latest interdisciplinary scientific
investigations in the field of forensic medical exami-
nation and optical physics into effect. Discoveries
expressed in dissertation investigation of V.T.
Bachynskiy, I.L.. Bezhenar, O.Ya. Vanchuliak, O.V.
Pavliukovych and dedicated to the urgent questions
of forensic medicine have become the results of
their fruitful cooperation.

Purpose of the research
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Search and development of the latest lazer
polarimetric criteria of diagnostics of intravital and
postmortem changes of biological tissues and media
of a human being in order to solve the problems of
forensic medical science and practice, specifically
determination of the prescription of death coming at
its different causes, time of hematoma forming, int-
ravital formations of bodily harms, diagnostic of acute
myocardial ischemia.

Modern approach to the structural organization of
biological tissues

The whole complex of biological tissues (BT)
may be respresented as totality of fibrillary protein
structures, that form its unique structural - functional

, h
Fig.1. Possible r

organization. Significant peculiarity of the given
fibrillary proteins is their precise regulating that gives
them properties of liquid crystals. It is known that
liquid crystals are substances that simultaneously
manifest fluidity of liquids and crystals, molecules of
which are, in a certain manner, regulated, that is
there is a definite symmetry. As a result, there is
anisotropy of mechanical, electrical, magnetic and
optical properties of this class of substances. Just,
anisotropy of optical properties may be revealed by
the methods of lazer polarimetry. Biological liquid
crystals have a distant order, their molecules are dis-
located concerning each other under a constant
angle, thus, they are cholesteric (fig. 1.)

Collagenic chains are interlaced, forming triple

elation between molecular component (a) and angular rotation (b) in collagen

(Nevil model)

spiral. If they are zigzagging packed into layers, then
the system of hollows is formed making them even
upward. The following layer of the triple spiral can
get any of two steady positions. They may be (a)
parallel to the initial layer in the hollows between
triple spirals or (b) in the hollows that lie at an angle
to initial layer. Architectonics of the dermal layer is

Fig. 2. Image ofr:[he skin dermal layer: a - lazer

polarizational image; 6 - optic model. Where - azimuth

of polarization of probing lazer wave;
a, 3 - azimuth and ellipticity of polarization of image
points
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formed by the groups of collagenous fibrils (fig. 2.)

Coaxial fibrils form not only collagenic but elastin
and myosin fibers. From this position the muscular
tissue is nothing more as spatial regulated (arranged,
ordered) system of (protein) fibres, which consist of
optically isotropic actin and anisotropic myosin (fig.
3)

Fig. 3. Muscular tissue layer of a man (a) and its
optic model (b). - azimuth of polarization of probing
lazer wave; «,f3 - azimuth and ellipticity of polarization
of image points
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The data, cited above, induced us to further con-
duction of the latest scientific investigations in the
field of morphology and physics.

Physical fundamentals of investigation of biolo-
gical tissues

Mechanisms of interaction of lazer eradiation with
the layer of structural BT or organism's media (OM)
is described by means of Muller's matrix for optically
crystals with one axis.

Here - fibril orientation, which determines a di-
rection of optic axis of biological crystal; - value of
phase displacement, inserted between orthogenic
components of the lazer wave amplitude (fig. 4.)
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Fig. 4. Double-refracting fibril with diameter of cut

Here - fibril orientation, which determines a
direction of optic axis of biological crystal; - value
of phase displacement, inserted between orthogenic

components of the lazer wave amplitude (fig. 4.)
Polarizational parameters (azimuth and ellipticity
of lazer bundle are defined according to such
algoryhths) [1]:
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Physical modeling of hematomas a man has a
certain distinction. A real hematoma may be repre-
sented in the form of combination of consecutively
arranged - two-refracting monolayers. Thus, man's
hematomas start as smectic crystals. Polarizational
properties of each layer are characterized by matrix
appearance (1).

S
dl1

(B1) (Fz] IF3) (Fx)

Hﬁ’lﬁ!
"

Fig. 5. Stratified optic model of hematomas

In such situation Muller's matrix of hematoma
may be defined in the from of a product of corres-
ponding partial matrixes {F}_ .

{Z}: {F}N{F}N-l----{F}z {F}l (3)

Materials and Methods

Investigations of BT and MO of the deceased
were carried out in the building of morgue of the
Chernivtsi regional bureau of forensic medical
examination while performing researches at air tem-
perature of 18-21°C and air humidity 60-80%. Native
sections of 20-100 mem thickness (depending on
tissue kind) were got by means of a freezing
microtome from the separated pieces. Radiation of
the objects under study was carried out in layer
installation (with different wave length) and auxillary
equipment (fig. 6.)

|
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1 2 I 4 5 6 7 8 9 10 11
Fig. 6. Optic scheme of polarimeter: 1 - He-Ne lazer; 2
- collimator; 3 - stationary quarter-wave-length plate; 4 -
polarizer; 5 -mechanically movable quarter-wave-length
plate; 6 - subject of investigation; 7 - microobject-glass
(lens); 8 - mechanically movable quarter-wave-length
plate; 9 - analyser; 10 - CCD-camera; 11 - personal
computer

The results obtained were calculated according to
the standard algorithms of the programme products
MATLAB and Statistica.

The following sampling was carried out for in-
vestigation:

- BT: skin of the anterior wall of the abdomen,
cross-striated muscles of the abdomen (direct), car-
diac muscles tissue of the brain, lungs, liver, kidneys,
spleen, small intestine for studying the prescription of
death coming (PDC) because of different causes;

- hematomas of the organs: brain, liver, kidneys,
spleen, skeletal muscle - to determine the time of
hematomas' forming;

- cardiac muscle - for determination of ischemia
areas;

- skin sample from the areas of abrasion - to
determine vitality of the formation of bodily harms.

Results of the investigation discussion.

1.Determination of the time hematomas for-
mation of in BT.
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Investigation of polarizational and phase
parameters of hematomas of man's internal organs
using statistical and correlative approaches, in
particular liver (fig. 7), was carried out.

Polarizational images of the sections of liver's
hematomas in 1 and 24 hours from the time of their
formation are presented in fig. 8. Elipticity coordinate
distribution of polarization images are shown in the
lower part.

The adduced data demonstrate objective change
of lazer polarimetric images of hematomas at
different periods of time after death that may be
used for determination of the prescription of death

o-0 0-50 0-45

coming (PDC).

Hour-long dynamics of lazer polarimetric
characteristics of BT.

Investigation of distribution of the combination
importance of azimuths and elipticities of polarization
images of BT and MO of a man with the subsequent
statistical processing were carried out with the object
of getting systematic information about the
polarizational structure change.

The result of the research will be shown on the
example of the muscular tissue (MT) of man's
cadaver. Polarizational images of muscular tissue,
obtained for different1 hour-long periﬂoggs after the

0-135 0-120

a0-30 a0-45

45-45

135-0 135-90 135-45

135-135 135-180 135-225

Fig. 7. Polarizational structure of hematomas, lazer images of parenchymatous organ hematomas
(human liver).

~ 1000

Fig. 8. Lazer polarimetric images of the liver's hematomas:

a - two-measurable polarization allocations of elipticity lazer images in 1 hour; b - three-measurable
polarization distributions of elipticity lazer images elipticity in 1 hour; ¢ - two-measurable polarization
distributions of elipticity lazer images in 24 hour; d - three-measurable polarization distributions of elipticity
lazer images in 24 hour.
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prescription of death coming, are shown in series of
microphotographs (fig. 9).

Quantitatively such changes characterize histo-
grams of the meanings distribution of azimuths and
elipticity of polarization, measured in lazer images
MT, and are given in fig. 10 and 11.

From the data obtained it is seen that hour-long

40 hour

dynamics of the cadaver changes of MT structure
result in substantial decrease of optic anisotropy.
Probabilities of polarization casual meanings of
azimuths and elipticity with an increase of the time of
observation following the death coming have an
expressive tendency to re-distribution till minimum
values.

44 hour 48hour

Fig. 9. Polarizational images of muscular tissue for different hour-long period of PDC.
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Fig. 10. Statistics of azimuths' distribution of polarization of architectonics MT images: a) - 1 hour; b) - 6 hour;
¢) - 24 hour.
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Fig. 11. Statistics of elipticity distribution of polarization of architectonics MT images: a) - 1 hour; b) - 6 hour;
¢) - 24 hour
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Hour-long dependency of polarizational parametrs
A of (curve 1), AB? (curve 2) of MT images changes
are shown in fig. 12.

Space narrowing of casual change of the para-
meters Aa’, AB® with an increase of time after the
death coming may be connected with level decrease
of optic anisotropy of architectonics MT and used as

Ad’ . AB°
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Fig. 12. Hour-long dependencies of polarizational
parameters changes of MT images: 1 - hour-long
dependency of parameter Aa’; 2 - hour-long depen-
dency of AB° parameter

diagnostic time parameter of death coming.

As a result, we have established hour-long range
of PDC detection, stipulated by peculiarities of
postmortem changes of lazer images MT, from 1-140
hours and exactness of determination - 1,5 hour.

Determination of intravital formation of a per-

son's skin damage.

Urgent task of forensic medicine is not only de-
termination of the fact of damage availability, but
relation of its formation to the moment of the death
coming, that is, determination of the fact of its int-
ravital or postmortem origin.

To solve the given question we have decided to
develop objective criteria for the differentiation of
intravital or postmortem cause of damages according
to lazer photometry, polarimetry and phasometer of a
person's skin on the basis of statistical and spatial
frequency analysis of lazer images of histological
section of the dermal layer.

Scale increased selection of intensity distribution
of lazer images of histological sections of a person's
skin of all types and their three - measurable recons-
truction are presented in fig. 13-14.

From the comparative analysis it is obvious that
the value of the extreme local intensity in the area of
abrasion is significantly less than meaning in the
image of noninjured areas. This peculiarity may be
explained by haemorrhage presence in the zone of
abrasion, that are optically shown in radiation absorp-
tion. Thus, intensity of images in such places is less
than in the areas without internal haemorrhages.

Later on we have carried out a statistical analysis
of coordinate distributions of lazer images of histo-
logical cutaneous cuts of all types.

Fig. 13. Lazer images of histological sections of man's skin: a) - noninjured skin; b) - intravital abrasion;
¢) - postmortem abrasion
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Fig. 14. Three-measurable reconstruction of intensity distribution of lazer image of the cuts of humans skin: a) -
noninjured skin; b) - intravital abrasion; c) - postmortem abrasion.
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As a result we have got correlation between the
formation of abrasions during the life-time or after
death and statistical (average and dispersion) and
spatial frequency (dispersion of extremes Log-log
dependencies of spectrum intensity) parameters, that
characterize coordinate distributions of intensity,
azimuths, elipticity phase displacements between
orthogenic components of lazer wave in the images
of man's skin.

Investigations of lazer polarimetric properties of
biological tissues of the organism media at the pre-
sence of mechanical asphyxia and acute hemorrhage.

The next stage of our research was to study BT
and MO changes under conditions of mechanical
asphyxia (MA) and acute hemorrhage (AH) citing as
an example polarizational images of myocardium
tissue (Fig. 15).

Fig.15. Polarizational images of myocardial tissue: a -
in axised polarizer and analyzer at mechanical asphyxia;
b - in crossing polarizer and analyzer in case of
mechanical asphyxia; ¢ - in axised polarizer and analyzer
at acute hemorrhage; d - crossing polarizer and analyzer
at acute hemorrhage

Analyzing the obtained polarizational images of
the myocardial tissue MT (Fig. 15) the following
phenomenon have been revealed: polarizationally
visualized TM images in crossing polarizer and ana-
lyzer point to the presence of "enlightenment" at the
expense of the formation of elliptically polarized or
depolarized waves in hemorrhage areas.

Experimentally measured coordinate distributions
of the degree values of depolarized lazer eradication,
dispersed TM under conditions of MA and AH are
adduced in fig. 16.

It has been revealed that coordinate distributions
of depolarization degree of TM lazer eradication at
MA is characterized by the areas with significantly
greater level of polarization (Fig. 16a) than analogous
distributions, determined for TM at AH (Fig. 16b),
that is connected with different pulse volume.

Objective statistical description of coordinate
distributions of depolarization degree of lazer
eradication is represented in Table 1.

a) b)
Fig. 16. Coordinate distributions of depolarization
degree of TM lazer eradication: a - at mechanical
asphyxia; b - at acute hemorrhage

We have also ascertained diagnostic possibilities
of LP for forensic medical diagnostics of acute
coronary insufficiency (ACI). Let us illustrate the
results of investigations on the example of using the
method of statistical matrix analysis. T

able 1

Statistical moments of the degree
distribution in depolarization of TM lazer
eradication at MA and AH

Statistical Cause of death coming
moments asphyxia hemorrhage
average 031+0027 | 024+ 0,019
dispertion 0,18+ 0,011 | 0,29+ 0,021
asymmetry | 7.14+054 | 13,34+0.11
excess 1732+ 0,174 | 9,25+ 0,973

Fig. 17 illustrates results of experimental investi-
gations of coordinate Z, (m x n), and statistical h
(Z,,) structure of Muller matrix phase elements Z,,
of the native myocardial sections of the people under
condition of ACI in comparison with the control

group.

Fig. 17. Structure of Muller matrix phase element
Z,,(mx n) of myocardium of people: a - coordinate
structure in health; b - coordinate structure under

conditions of ACI; ¢ - statistical structure in health; d -

statistical structure under conditions of ACI

Later on we investigated statistical structure of
N(z,=0)= N, and ¥z, =1)= ¥, lependence (Fig.17,18 ).
As a result of investigation of the dependences of
quantitaty of extreme values ¥(Z,=1)= ¥ and ¥(z,=0)=1, jt
has been revealed their substantial diagnostic
sensitivity differentiation of cases of death coming
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Fig. 18. Structure of dependences #/(z,, =1)= 2+, phase elements Z , of optic-isotrop component TM:
a - coordinate structure in health; b - coordinate structure under conditions of ACI; ¢ - quantitative structure in
health; d - quantitative structure under conditions of ACI.
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of the phase element Z,, of optic-isotroic constituent TM: a -

coordinate structure in health; b- coordinate structure under conditions of ACI; c- quantitative structure in health; d-
quantitative structure under conditions of ACI.

owing to ACI.

Quantity increase (on ane value order) of the ext-
reme meanings Z,,=0 of Muller matrix phase
element TM (fig. 18¢c, 18d) occur for ACI. The
present fact is the evidence of substantially higher
level of optic anisotropy of myosin fibrils in case of
ACI in comparison with the standard.

Totality of statistical moments M s (N,
describing dependences N, and N, (Table 2),
characterize quantitatively the process of change of
birefringence of the myocardium myosin fibrils at
different extreme levels.

Statistical moments of the 3rd and 4th order of
distributions N (x) and N (x) of the extreme mea-
nings of phase elements Z,, of Muller matrix are the
most informative. The following ranges of the dis-

20

tinctions between statistical parameters, that describe
optically anisotropic constituent of the myocardium
under conditions of ACI in comparison with the
standard have been determined using the typical
meaning Z ,: average M (N ) increased 5 times, dis-
persion M (N) decreased 2, 3 times; asymmetry
M,(N,) decreased 9 times and excess M, (N ) dec-
reased 11 times.

The objective possibility of differentiation of the
death coming cause and diagnostics of coronary
insufficiency with the help of the method of statistical
matrix analysis appear from the obtained data of
experimental investigations of statistical structure of
distributions of the quantity of the extreme meanings
of phase element of Muller matrix in the myocardial
tissue of both types.
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Taoauus 2

Statistical moments of the 1-4th orders of distributions N (x) and N (x) of the extreme
values of phase element Z,, of Muller matrix TM under conditions of ACI and in health

M ]. (N 0) Normal ACI
M (N,) 0.11£ 0,026 0,741 0,083
M (N,) 0.46£ 0,054 0,214 0,033
M (N,) 3,54 0,56 0.43% 0,052
M ,(N,) 6.21% 0,74 0.57%0,72

M. (N 1) Normal ACI
M (N, ) 0.32£ 0,046 0,06 0,007
M,(N,) 0.13% 0,044 0.61% 0,039
M. (N)) 0,84 % 0,095 7,89% 0,96
M ,(N,) 1,46+ 0,18 943+ 1,09

Conclusions

1.Laser polarimetry of hematomas of inner or-
gans is effective for forensic medical determination
of the time of their origin. Hematomas of different
localization have coordinately inhomogeneous and
individual structure on account of their multilayer
arrangement structure. Utilization of indices of coor-
dinate distributions of polarization conditions, degree
of depolarization and phase displacements in laser
images of hematomas in the internal organs is effec-
tive for the diagnostics of the prescription of their
origin.

2.1t has been detected that hour-long dynamics of
morphological structure change of biological tissues in
postmortem period is accompanied by the dynamic
conformities in the structural changes of their
polarization images, that is the reason to establish the
prescription of death coming.

3.Complex use of the totality of polarizational,
matrix, statistical and correlative methods of image
analysis of histological sections of biological tissues
affords an opportunity, depending of their type, to
define the prescription of death coming during the
period from 1 till 140 hours, at mistake of 1-1.5 hour.

4.1t has been revealed the efficiency in deter-
mining hour intervals of the prescription of death
coming at mechanical asphyxia for statistical
moments of 1-4th orders of phase distribution from 1
till 36 hours ; for statistical moments 1-4th orders of
distribution of depolarization degree from 1 hours till
74 hours, in case of death in consequence of hemor-
rhage for statistical moments of 1-4th orders of phase
distribution from 1 to 48 hours; for statistical
moments of 1-4th orders of distribution of depola-
rization degree from 1 hour to 92 hours, at mistake of
1 hour.

5.1t has been determined and theoretically
substantiated interdependencies between the

formation of abrasions in life or after death and
statistical (average and dispersion) and spatial
frequency (dispersion of extremes Log-log depen-
dences of spectra capacity) parameters, that
characterize coordinate distributions of intensity,
azimuths, elipticity, phase displacements between
orthogonal components of laser wave in the images
of a person's skin. Statistical criteria of differentiation
of intravital or postmortem origin of abrasions of the
body skin of a person's body (statistically significant
difference for change of the average ( M, ) from 1 to
130 hours, but for dispersion change (M) from 1 to
100 hours) have been revealed.

6.Investigations of statistical structure of quan-
titative distributions of the extreme meaning of Muller
matrix phase element of myocardial tissue permit not
only to diagnose acute coronary insufficiency, but to
differentiate with other pathological conditions, when
ordinary methods of histological research are not
effective.

7.The most informative for diagnostics of acute
ischemia of the myocardium is using statistical mo-
ments of 2-4th distribution orders N (x) and N, (x) of
extreme meanings of phase element Z,, of Muller
matrix of myocardial tissue.

Perspectives of further investigations

The following perspective directions of the inves-
tigations have been revealed coming from the results
obtained:

1)It is expedient to continue laser polarimetric
study of a person's biotissue in case of change of the
environment or influence of internal factor, to detect
not only new specific indices and criteria, but to
determine the most informative "target-organs" for
the solution of the questions of medico-biological
nature and decision of the questions (problems) of
forensic medical practice;
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2)Taking into account the significant optic activity,
it will be expedient to extend the study of fluids and
media of the cadavers for the detection of optic
criteria typical for pathological processes and other
conditions depending on the death reason;

3)To combine the results of all carried out investi-
gations into the united data bank for making the basis
for the conditions of the research and demonstrative
availability of the forensic medical investigations in
the departments of the regional beruau of higher

quality.
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JIAEPHO-TIOPIIPUMETPIYECKHE METO/IBI
UCCJIEJIOBAHUS BUOJJOTMYECKUX TKAHE B
CYAEBHOI MEJULIVHE - TEPCITEKTUBBI, PEAJTIHA
W BYIYILIEE

B.T. bauunckuii, T.H. boiuuyk, O.A.Banuynak, A.I. Yuwenko

Pestome. K xonny XX Beka pazrpaHuueHHUe HAyUHBIX
WCCIEN0OBAHNM HA y3KHE AUMCUUIIUHAPHBIE HANPABJICHUS
r“cyeprnaso CBOM MoTeHura. u crajgo 0ecrepCcrneKTUBHBIM,
M03TOMY OOIIEMUPOBOI TCHICHITUEH ABISCTCS MEXKTUCITHII-
JIMHApHAsl MHTErpalys U1 pa3paboTKH NPUHIMITAAIBHO HOBBIX
KPUTEPUEB, KOTOPBIC OBI TO3BOJIMITN PEIIUTH CIOKHBIC METKO-
Ouonoruyeckne 3amadau. ABTOpPbBI, 00hEIUHNB UHTEIICK-
TyallbHBIE TOCTHKEHUS B 00IACTH CyneOHO-MEIUIIMHCKOM
JKCIEPTU3BI M ONTHYECKON PU3MKHU, pa3paboTaau HOBBIC
CyeOHO-METUIIMHCKUE METOIBI TUAarHOCTUKU ¥ 0OBEKTUBHBIC
KPUTEPUU JJIsl PEUIEHUS] BOMPOCOB CYAEOHO-MEAULIMHCKO N
HAayKHU U MPAKTUKH, B YACTHOCTH YCTAHOBJIEHUE JTaBHOCTH
HACTYIJIEHUS] CMEPTHU NIPU Pa3IUYHBIX €€ BUJAX, BPEMEHU
(hopMupOBaHUS TeMaTOM, MPUKUZHEHHOCTH 00pa3oBaHUs
TEJIECHBIX MMOBPEXACHUMN, TUArHOCTUKNA OCTPOI UIIEMUU MHUO-
Kapja.

KuroueBble cioBa: azepHasi MOJSpUMETPHUsl, JTABHOCTh
HaCTYIJICHUS CMEPTH, (OPMHUPOBAHUU TEMATOM, TTPHKHI3-
HEHHOCTb, OCTpasi UIIEMUS] MUOKap/a.

JIABEPHO-TIOPJIIPUMETPUYHI METOIU
JOCHLIKEHHS BIOJIOT' TYHUX TKAHUHHA Y
CYIOBII1 MEAULIUHI - TEPCIIEKTUBHU, PEAJILI TA
MAMNBYTHE

B.T. bauuncokuii, .M. boituyk, O.A. Banuynak
O.I' Yuienko

Pe3stome. Jlo kiHnsg XX CTOTITTS po3MeXyBaHHS HAyKOBHX
JOCITiPKEHB HA BY3bKi TUCIUILTIHAPHI HAMPSIMKU BUYEPTIAIO
cBilf TWoTeHIian Ta cTalo OE3MEepCHEeKTHBHHUM, TOMY
3araJbHOCBITOBOIO TEHICHIIICIO € MiXKICIMITTIHApHA iHTErparis
s po3poOKM MPUHIIMIIOBO HOBITHIX KPHUTEPiiB, sIKi O
JIO3BOJIMJIA BUPIMIUTH CKIAIHI MEIMKO-0i0JIOTiYHI 3aBIaHHS.
ABTOpH, 00'€NHABIIN iHTENEKTyalbHi 3M100yTKH B ray3i
CYJI0BO-MEINYHOT EKCIEPTH3H Ta ONTUYHOT (i3UKH, pO3poOoHIn
HOBi CyIOBO-MEJWYHI METOAU NiarHOCTUKHU Ta 00'€KTUBHI
KpHUTEpii I BUPILIEHHS MUTaHb CyA0BO-MEANTHOT HAyKH Ta
MPaKTHKH, 30KpEMa BCTAHOBIIEHHS JaBHOCTI HACTAHHS CMEpTi
TIpH pi3HUX 1T BUAaX, yacy (popMyBaHHS reMaToM, 3aKUTTEBOCTI
YTBOPEHHSI TIIECHUX YIIKOPKEHB, AiarHOCTUKY FOCTPOI irmemii
Miokap/a.

KirouoBi cioBa: nazepHa MoJispUMeTpisi, TaBHICTh Hac-
TaHHS CMEPTI, 9ac (POpMyBaHHS TEMATOM, IPYIKUTTEBICTE, FOCTpa
immemist Mmiokapa.

BykoBUHCBLKHIT Aep:kaBHUII MeAMYHUI YHiIBepcUTeT

(M. YepHiBui)

Clin. and experim. pathol.- 2014.- Vol. 13, Ne3 (49).-P.13-22.
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