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Ovchinnikov E.L.
From human cochlea to acoustic-wave hearing model.
1. The experimental and theoretical substantiation of auditory receptors
distribution by frequencies

Samara State Medical University (Russia, Samara)
doi:10.18411/scc2015-12-4-9

Abstract

Purpose: The experimental and theoretical foundation of the auditory receptors
distribution by sound frequencies these receptors perceive.

Methods: The basis for the study is the results of classical experiments by G.von
Bekesy checked and confirmed many times. The article presents the common statistical
methods of analysis and mathematical modeling.

Results: Analytical relations of the coordinate distribution of auditory receptors
were obtained. These coordinates respond to irritating frequency.

Conclusion: Taking into account theoretical (dialectic and statistic) methods of
nature cognition, the relations and correlation between the coordinates of auditory
receptors perceiving the tested frequency were established.

Keywords: acoustic-wave hearing model; experimental base; theoretical
substantiation; auditory receptors distribution by frequencies.

Introduction

The well-known theory by H. Helmholtz [1] which reveals the correlation between
the behavior of auditory structures and the sound frequency was experimentally proved by
many researchers [2, 3]. It was mostly demonstrated by G. von Bekesy [4] and has become
a valuable and important one: its results "are widely quoted today" [5]. But there's no an
analytical development of the experimental base that has become a classic one, "old
questions are unanswered” [6]. The analytical distribution of auditory receptors by
frequencies is a problematic one.

The purpose of the study

The research is devoted to the experimental and theoretical foundation and the
coordinate distribution of auditory receptors by perceived sound frequencies.

Objects and methods

The basis for the study is the results of classical experiments by G.von Bekesy
checked and confirmed many times [2, 3]. In addition, statistical methods of analysis, a
common theoretical (dialectical) approach and mathematical modeling in MathCAD
(integrated system of mathematical calculations) were used.

Results

According to dialectical nature cognition the methodological development of a
theory and the establishment of new laws is based on the experimental results and their
mathematical comprehension carried out by several stages. This approach to auditory
effects is demonstrated for the first time. This approach for impaired hearing — is:

the detection of phenomena where we can see an amplitude-frequency correlation
between the inner ear structures;

the experimental determination of receptor coordinates on the basilar membrane (in
the Corti organ) responding to the tested sound frequencies.

the mathematical treatment of the results and justification of connections and laws.

The classical experimental base for studying of auditory phenomena was created by
G. von Békésy [4] (Figure 1, a). Out of the numerous results we choose the most
convenient ones for mathematical calculations. These are the results where their
frequencies differ by 10 times: f1=20, f2=200, f3=2000 and f4=20000 Hz, corresponding
on the coordinates of the basilar membrane receptors x1=31.5, x2=30, x3=24 and



x4=0 mm (Figure 1, b, red rhombus and the line).

If we take the basal portion as an origin of coordinates, the apex along the
horizontal axis will be located at the coordinate Lo=32 mm. Let’s transform the coordinate
system, taking an apex duct as the starting point. As a result, the coordinates of the
receptors in relation to the new coordinate system will be the following

(=Lo—X, (¢D)]

and will meet £1=0.5, €2=2, £3=8, €4=32 mm (Figure 1, b, blue circles and the
line).

Us bring the tested frequencies f to the decimal logarithm of their attitude to the
maximum frequency perceived by an ear fmo=20 kHz as

(v.)
F=log\Tmo/ (2)

and we bring receptor coordinates { — to the binary logarithm of their attitude to the
standard length of the basilar membrane Lo=2 mm as

&)
D=log2\ /. (3

The obtained results are represented in the table. As seen from Table I, F and D
have a correlation between each other, wherein the correlation coefficient is equal to 1,
which means that there is a functional correlation between them.

- 2 v, -1 - -

3 0 31,5

- 2 2 8 3 1 2
1 000 4

Now consider the increments of the decimal logarithm of a tested frequency
attitude to AF and the increments of the binary logarithm of the receptor coordinate attitude
to AD (Table II). The analysis of this calculation gives the opportunity to put forward a
surprisingly simple hypothesis: the increment of the decimal logarithm of the relative
frequency with respect to the maximum perceived frequency AF is proportional to the
increment of the binary logarithm of the dimensionless receptor coordinates in relation to
the standard length of the basilar membrane AD. This can be expressed as the experimental
correlation

AD=k AF.  (4)

The theoretical foundation of this hypothesis is that the transition from finite

differences to the infinitesimal ones shows the simplest first-order differential equation
with shared variables




dD=k dF, (5)
when we integrate it in indefinite integrals
[dD _, [dF
we have a general solution
D=k F+const,

or when we return to the original variables,

14 f
log2 (LO ):k log (fm0)+const.
The constant of integration is determined by the particular solution when we use the
initial conditions where there is L=Lo for f=fmo=20000 Hz and const=0. Then

l f
Iogz(Lo ):k log (fmo).
To determine the coefficient k we use the boundary condition where we have
{=to=% mm for f=fo=20 Hz,

Statistical analysis of experimental data
A Data

{ ™ { 57
on G.Bekesy, 1960 [ ¢ | [317)
200 30
f= =
L,=32 mm 2000 24
fmg = 20000 Hz \20000) {0 )

The new coordinates 1 = Ly—x

BE. Graphical representation
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C. The transformation of variables and calculation
of parameters of linear regression equation
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FIG. 1. Statistical processing of the experimental data [4]
2t
Lo fmo

log2 =k log ,
from which it follows that k=2. Then D=2F.



Finally, we have

1
IogZ(L0 j:2 log (‘:Too) @)

and as a result,» — the equation of distribution of the dimensionless receptor
coordinates d(f), responding to the frequency f, as in the following

and the axial coordinates

x(f)=Lo : (10)

Figure 3 is a graphic calculation of functional correlations (9) and (10).

Discussion

The statistical analysis of experimental data and their general theoretical foundation
led to the determination of the distribution of auditory receptor coordinates by frequencies.

Perhaps "accidentally” or perhaps "successfully”, the length of the ideal cochlear
duct Lo turned out to be 32=k5 mm, where k=2. It was very important in the primary
analysis of the experimental data. But even such a primitive approach allows you to see
something more than had been expected:

1) Different people perceive upper threshold sound frequencies fmax variably. The
relations (9) and (10) explain this by the different length of the cochlear duct (its
membranes), as

2~logm
Ld=((fmax)=Lo 2 ™  (11)

2) Variability in the perception of low threshold sound frequencies fmin can be
explained by the same relations if we put forward a hypothesis that there's a ligament of all
membranes in the apex of the cochlear duct. This ligament absorbs parapical receptors. Its

* The same result can be obtained using the elements of the correlation between the values F and D (Figure 2).
Continuing further calculation (Figure 1), we can construct a linear regression equation D=kF+b, where the
slope of the equation k=slope(F,D)=2, the constant term b=intercept(F,D)=0, so that D=2F, as in (7).

C'. Continued calculation

The slope
of the linear regression equation  slope(F,D) =2

Free term
of the linear regression equation intercept(F,D) = 0

D. Calculation results

Loganthm of the relative
dimensionless coordinates

Logarithm of the relative frequency

FIG. 2 The continued calculation: determination of linear regression equation and its graphical interpretation



—8—

presence is necessary to maintain a homeostasis (without mixing) in intra-cochlear liquids
because the perilymph is toxic to the auditory receptors [7]. The width of the apical
membrane ligament Lao ideally (for fo = 20 Hz) can be defined as

E. Functional representatior PR
of calculation results 2log — |
£ = 12..22000 ey =2 Lmo)

Wf) =L, - &f)
a(f) =L, - I(f)

10 20000
' S i namaethE R REE wiiii
=.. £ E E
E X }:cr- l l
=R 4 ] [ [
D — | |
3 107 :

10 100 1x10°  1x10%  1x10°
£

Frequency, Hz
FIG. 3 The functional distribution of auditory receptors by frequencies

2~10gf—°
Lao={(fo)=Lo 2 ™ =05mm, (12)
in other cases — by the ratio
2<l()gfm—in
La=C(fmin)=Lo 2 ™  (13)
3) The difference Ld-La can be defined as a functional length of the cochlear duct
Lf.
Lf=Ld-La. (14)
4) If there are some distortions in the range fdl + fd2, it is possible to find the
defective part of the cochlear duct in the followinf interval
2-10gfd—1 2~10gfd—2
Lo2 mei[o2 Mo (15)
Conclusion
Thus, we obtained relations regulating the distribution of the auditory receptors by
frequencies. But despite the significance of the results, this research does not provide us
information about the physical processes that make the auditory effects work in practice.
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Ovchinnikov E.L.
From human cochlea to acoustic-wave hearing model.
2. The biophysical substantiation of auditory receptors disttbution by frequencies

Samara State Medical University (Russia, Samara)
doi:10.18411/scc2015-12-9-18

Abstract

Objective: The biophysical foundation of the coordinate distribution of auditory
receptors by sound frequencies these receptors perceive.

Methods: The basis for the study is the results of classical experiments by G.von
Bekesy. The article presents the physical methods of analysis and mathematical modeling.

Results: A biophysical (acoustic-wave) hearing model on the pre-receptor level has
been developed. This model was justified by physical processes in the cochlea, when
auditory phenomena are implemented on the basis of dispersion and interference processes.
The mathematical relations between sound parameters and characteristics of the cochlear
duct were established.

Conclusion: A biophysical (acoustic-wave) hearing model on the pre-receptor level
and its mathematical interpretations were presented.

Keywords: acoustic-wave hearing model; biophysical substantiation; sound
dispersion; sound interference; standing waves.

Introduction

Representations of the inner ear structures and their functions which are the basis
for classic hearing models were greatly simplified. However, two fundamentally different
auditory reception theories (the peripheral sound analysis by H. Helmholtz, 1863 [1], the
central sound analysis by W. Rutherford, 1886 [2]) and a great number of their variations
and combinations were created on the basis of classic auditory models.

There are some well-known experiments determining the correlation between the
frequencies of sound waves and the coordinates which perceive the sound energy of
sensory cells on the basilar membrane without revealing the nature of hearing. The
mathematical models were proposed that assess the sound frequency perceived by an ear
[3]. But despite the benefits for some experiments excluding approximate relations
between sound frequencies and the coordinates of the basilar membrane segments
perceiving sound frequencies. These models do not allow us to investigate any processes in
the inner ear. This undermines their informative value significantly.

Observations and experiments [1 — 3] have shown that the peripheral part of the
auditory analyzer is a frequency-dependent structure and carries out the primary
frequency-amplitude analysis of a sound signal. Considering the general theoretical and
dialectical positions we obtained the distribution of auditory receptor coordinates in the
human cochlea [Part A, (8) — (10)], but it turned out to be ungrounded biophysically and
"old questions are unanswered" [4].

The purpose of the study

The research is devoted to the biophysical foundation of the coordinate distribution
of auditory receptors by perceived sound frequencies and to the creation of a new model of
sound transduction in the inner ear.

Objects and methods

The basis for the study is the results of classical experiments by G.von Bekesy. In
the study we used mathematical methods of analysis, the physical and mathematical
modeling in MathCAD (integrated mathematical calculations system).



—-10 -

Results

Preliminary explanations. Anatomical, histological and physiological
representations of the inner ear structures (Figure 1, a) and their role in the auditory
sensation [3] suggest that intra-labyrinth liquid of the cochlea and membranes separating
them possess such functional properties that they determine the physical processes, the
physiological and psychophysical phenomena implementing the mechanism of hearing on
the basis of the wave properties of sound.

Phenomenology of sound field formation in the inner ear can be described in a
following way. Sound effect (Figure 1, b) is born by an oscillatory perturbation of the
stapes in the oval window. These vibrations cause the longitudinal wave of displacement
(compression and rarefaction) of the perilymph particles in the vestibular scale. As a result
they cause a transverse wave of vestibular membrane displacement of the same parameters
(Figure 1, ¢) and a transverse wave of its deformity of the same parameters.

Reaching the apex (in helicotrem area) at a loose edge of the cochlear duct
membranes, on the border of two environments, the test travel wave is reflected. In the
vestibular scale of perilymph there's a reflected longitudinal wave displacement of its
particles and therefore a reflected transverse wave displacement and deformation wave of
the vestibular membrane.

The result of co-existence of the direct and reflected transverse deformation waves
of the vestibular membrane is the interference of coherent waves and the creation of a
standing wave upon it and the field wave in the middle duct scale influencing on the
tectorial membrane and auditory receptors and preparing the inner ear for the hearing
sensation.

Modeling of physical processes on the vestibular membrane. To simplify, we
consider distribution of a sound only in the vestibular scale. If the amplitude of the wave
So is present, the equation of the direct wave deformation of the vestibular membrane for
any frequency f (a cyclic frequency ® = 2=xf) with the wave number k = w/v can be
represented as Sd(x,t)=So cos(wt—kx+¢od).

We determine its initial phase ¢od (Figure 1,c) on account of the following: in the
coordinate x=—( for t= —(/v, for which Sd(—(,—€/v)=Socos(w(t—t/v)-k(x+())), so that
$dod= —2k€. Then

Sd(x,t)=So cos(mt—k(x-21)).

=

- 4 b
1
7 s
I’. B i i0
'k.l, P ."'lP L 7
SO s g 1 o
5 e
Sd(x.t) C
£ o % X
___________________ Lo
Sarx,t) d
L 1, 4
6 1 [ 0

FIG. 1 a - cross-, b — longitudinal section of the cochlea inner ear: peri- (1), endo-(2) and corti chambers (3),
the vestibular membrane (4), the system of the tectorial and reticular membranes (5), the basilar membrane (6),
helicotrem (7), vestibular window (8), round window (9); ¢ — the radiation of the straight wave along the
vestibular membrane of cochlea duct (coordinate x=L, by the time At = L,/v), the same in the duct apex with the
coordinate x = L,, and determination of the primary phase of the straight wave; d — transformation of the axial
coordinates.
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If the length of the cochlear duct is Lo=32 mm (length of all its membranes) for
axial coordinates x, measured from the oval window and for dimensionless axial
coordinates d=(Lo—x)/Lo or &=(/Lo, counted from the apex ([Part A] Fig. 1, d), the
equation is changed in the following way:

Sd(x,t)=So cos(ot—k(x+2L0d)). 1)

The reflected wave arising at the apex of cochlea in the coordinate x = Lo through
At = Lolv, can be represented by the equation with the initial phase ¢or

Sr(x,t) = Socos(wt + kx + ¢or).

In this

Sr(Lo,At)=So cos(m(t—Lo/Vv)+k(x—L0))=

=So cos(mt+kx—2kLo),

so that the initial phase of the reflected wave is ¢or= —2kLo, and its equation
becomes

Sr(x,t)=So cos(wt+k(x—2L0)). 2

P(x,t)

FIG. 2 Document MathCAD: the representation of wave processes on the vestibular membrane at 16 kHz: direct
(D), reflected (R), standing (W) waves (on the left as a surface in 3D, on the right as the map of levels).

The result of wave interference (1) and (2) on the vestibular membrane
Sw(x,t)=2So cos(k(x—Lo(1-9))) X
X cos(w(t-Lo(1+3)/v)) 3)
describes the formation of a transverse standing wave on it (Figure 2).
Calculation of the coordinates of the vestibular membrane with a maximum
amplitude. We define the coordinates of the axial maxima of the standing wave suggesting
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that 0Sw(x,t)/0x=0: in this case we have sin(k(xmax—L0(1-6)))=0, where k(xmax—Lo(1—
0))=tmm. Then the desired coordinates are in the following positions:

a Time, ms

0 40 80 120 160

L

Coordinate, mm

rf / /
d £ £ | d

Coordinate, mm

/

Wi(x,t), W(x,t)

FIG. 3 Document MathCAD: the calculation of the coordinates of the standing wave maxima as a 3D
representation of antinode surfaces (planes) in the vestibular membrane — axial (Wp(xt), gray) and time
(Wp(x,t), blue) on the background of the strain wave (Wp(x,t), in the mode of the palette).

xmax=Lo(1-6)+tmm/k, 4)
(max=Lod+mmn/k, (5)
where the parameter m = 0, 1, 2, ... determines the order of the maximum of an
axial standing wave on the vestibular membrane.
An axial maximum of a zero order will be
xmax,0=L0(1-9), (6)
or
fmax,0=L0d. (7)
The theoretical values of axial maxima coordinate of the standing wave on the
vestibular membrane correspond to the experimental base [5].
We can now determine the time coordinates of the standing wave maxima. Being in
such condition as 0OSw(x,t)/0t=0, or sin(o(tmax—Lo(1+8)/v))=0, where ®(tmax—
Lo(1+0)/v)= +nmn, they will be

1+ nn
tmax=Lo V + ®  (8)
where the parameter n=0, 1, 2, ... determines the order of time maxima of the

standing wave by frequency o (or f).
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The time maximum of a zero order is equal to
tmax,o=Lo(1+8)/v. (9)

The localization of the standing wave maxima on the vestibular membrane is
shown in Figure 3. The energy of sound waves is focused in them. It arrives into an ear and
is transmitted by structures of the middle scale to auditory receptors.

General set of sound mechanisms (physical processes) on the initial stage. The
theoretical foundation of the physical mechanisms of hearing in the initial stage involves
the use of real processes of the sound field formation in the cochlea. Among them there’s
an oscillation by stapes and the development of longitudinal waves in the perilymph and
transverse deformed waves in the vestibular membrane; the reflection of the transverse
deformed wave on vestibular membrane around helicotrem; the interference of direct and
reflected waves of deformation on the vestibular membrane forming the standing wave on
it. The determined coordinates of its maxima (axial and time) are appropriate for
experimental results.

Using the relation for the dimensionless coordinates 6, measured from the apex of
the duct 6=(Lo—x)/Lo=t/Lo [Part A], we get the familiar results characterizing the

coordinate distribution of the frequencies along the vestibular membrane:
f

2-Iogf—
tmax(f)=Lo 2 mo. (10)
2-IogL
1-2  Tmo
xmax(f)=Lo (12)
and a new result for the time maxima of a standing wave —
142 Mmoo n
tmax(f)=Lo v 421 , (12)

As we had expected the results are determined not only by the parameters of the
cochlear duct, but also — what is most important by the sound frequency. This indicates the
presence of the sound wave dispersion in the perilymph as an effect of their division into
components according to velocity and energy. That explains the frequency-dependent
properties of any wave phenomena and systems: spreading in a real environment sound
tends to disperse [8].

The partial velocity of the dispersed waves v(f) at frequency f is share of the
maximum velocity vmo called the coordinate of dispersion

g(f)=v(f)/vmo, (13)

so that

v(f)=¢(f) vmo, (14)
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a) f=20H=
“T
by f=200 Hz
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c) f=2000H=z
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d) f=8000H=z 160
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FIG. 4 Document MathCAD: graphical representation of an acoustic-wave hearing model as an illustration of
the amplitude-frequency correlation between the inner ear structures and the distribution of the maxima of
standing waves on the vestibular membrane (additional intermediate frequencies 8000 and 16000 Hz were

added to the tested frequencies 20, 200, 2000 and 20000 Hz to make a full picture).

where vmo ~ 1600 m/s is the speed of sound waves in the perilymph perceived by
an ear at a maximum frequency fmo = 20 kHz.
The ratio (9) is established for a wave of any frequency f, including fmo, for which
tmax,o(fmo)=2Lo/vmo. Then if we use twice (9),
2L, Ly 1+58(F)
tmax(f): Vmo = VYmo 8(f) ’
we find that the dispersion of sound waves in the perilymph

e(H)=(1+3(%))/2, (15)
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and their speed (14), taking into account (15),

v(H)=vmo (1+3(f))/2. (16)

Dispersion and interference processes taking place in the cochlea together with the
formation and development of standing waves on the vestibular membrane are a collection
of physical processes that implement mechanisms for sound at the pre-receptor level of the
inner ear. Together with the mathematical equations interpreting them they compose the
biophysical acoustic-wave hearing model.

Mathematical representation of an acoustic-wave hearing model on the initial level.
The basic equation of the system sets the frequency distribution of the dimensionless
maxima coordinate of standing waves d(f) on the vestibular membrane when counting
from the apex of the cochlea. The second equation determines the dispersion of sound
waves in the perilymph and the vestibular membrane. The third equation describes the
distribution of velocities of the dispersed waves in the perilymph. Another two equations
allow us to calculate the axial coordinates xmax(f) and ¢max(f) — maxima of standing
waves and the last equation helps to calculate time coordinates tmax(f). These maxima on
the vestibular membrane establish distribution of the sound field in the endolymph which
acting on the tectorial membrane causes its fluctuations and lead to its interaction with
auditory receptors and the subsequent generation of the receptor potential. It causes an
acoustic effect (mechanism of receptor potential in this paper is not considered). Thus, the
following system of equations can be regarded as a mathematical expression of the
acoustic-wave model of human hearing: Figure 4 represents the variation of the dispersion
and the speed of sound waves as well as calculation of axial and dimensionless coordinates
of the standing wave maxima on the vestibular membrane (the coordinates of sencor cells
on the basilar membrane responsive to the frequency f).

2 IgL

5(f)=2 fmo,

“)_1+sa)
V() =v mol+§“),

Xmax (F) =L, (1_8(]:))7
£ ma(F) = Lo (F),
tmax (F) =—Lo (\:/l;)a(f)) +%-

(17)

Discussion

The presented approach which determines the physical mechanisms on the initial
stage of sound nucleation in the cochlea is made on the basis of anatomical, histological
and physiological representations of the inner ear structures and their functions and the
results of classic experiments [3, 9].

Its biophysical interpretation that is an acoustic-wave hearing model uses real
physical processes that create the sound field in the cochlear duct contributing to the
interaction of the tectorial membrane with auditory receptors. The model explains many
phenomena that cause difficulties in previous theories. It reflects the principle of the basilar
membrane segmentation where auditory receptors are responsible for the perception of
sound signals [3]. In this model we can trace some ideas of the telephone theory [2]: The
sound waves of any frequency can be detected at any point in the perilymph, but auditory
receptors react to the wave of those frequencies that satisfy an acoustic-wave hearing
model.
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FIG. 5 Document MathCAD: calculation of dispersion (a) and the velocity of sound waves (b), the dimensionless
(c) and axial coordinates of the maxima of standing waves (d) on the vestibular membrane as a function of the
sound frequency.
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The mathematical expression of the model at the level of the sound conduction is
the system of equations (17). The results of the experimental base are appropriate for this
system.

The model establishes axial maxima displacement of the vestibular membrane. If
we compare them with the coordinates of annoyed auditory receptors, it can be observed
(Figure 4) that with an increasing frequency their location is shifted from the apex of the
cochlear duct to its basal part which corresponds to the experiments [5].

The model is complemented by determining the correlation between functional
time processes and sound frequency (8).

The model allows calculating some physiological and biophysical characteristics of
the inner ear, for example, the partial velocities of dispersed waves in the perilymph and
others (Figure 5).

Conclusion

On the basis of the physical processes in the human cochlea the biophysical
(acoustic-wave) hearing model has been developed at pre-receptor level implementing
auditory phenomena in the inner ear. Also there established functional relations between
the parameters of sound and biological and physiological characteristics of the cochlea.

However, a full way of sound energy spreading over the cochlea is not represented.
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Abstract

Objective: The experimental and theoretical foundation of the auditory receptors
distribution by sound frequencies they perceive.

Methods: The basis for the study is the results of classical experiments by G.von
Bekesy checked and confirmed many times. The article presents the common statistical
methods of analysis and mathematical modeling.

Results: Analytical relations of the coordinate distribution of auditory receptors
were obtained. These coordinates respond to irritating frequency.

Conclusion: Taking into account theoretical (dialectic and statistic) methods of
nature cognition, the relations and correlation between the coordinates of auditory
receptors perceiving the tested frequency were established.

Keywords: acoustic-wave hearing model; inner ear, hydroacoustics, theoretical
foundation; auditory receptors distribution by frequencies.
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Introduction

The auditory effect (hearing) is determined by the information coming into the
brain from the peripheral part of the auditory analyzer. The signals (nerve impulses) are
triggered by the receptors of Corti organ — hair cells [1]. Being secondary structures the
receptors themselves create the generator potential due to their interaction with the tectorial
membrane and being distant they take sound energy in the cochlea experiencing multiple
conversions. The article analyzes the formation of the sound field on the initial stage (in
perilymphatic and the middle scale of cochlea).

The purpose of the study

The research is devoted to the establishment of mechanisms for creating a sound
field in the cochlea, the determination of its properties and flows of sound energy on the
initial level.

Objects and methods

The basis for the study is the results of classical experiments by G.von Bekesy
checked and confirmed many times [2-4]. The study used physical and mathematical
modeling in MathCAD (integrated system of mathematical calculations).

Results

Acoustic processes in the perilymph of the cochlea. The sound enters the cochlea
through vibrations of the stapes and due to the creation of a longitudinal pressure wave
(compression and rarefactions of the liquid particles in the perilymph) and the wave of
their axial and temporal shifts.

When the sound is polyphonic, it tends to disperse [5] and is divided into partial
components. Each of them extends at the individual constant speed, characterized by its
frequency [Part B, (16)].

Monophonic sound creates a longitudinal pressure wave with a frequency f (a
cyclic frequency w=2xf) and the wave number k=w/Vv. In the vestibular cochlear duct scale
if the standard length is Lo=32 mm at a relative pressure Pr=P/Po of an amplitude value Po
its state can be described by the equation

Dvs(x,t)=Pr sin(mt—kx). (1%)

Continuing its movement along the perilymph into the tympanic scale (as in a
waveguide) the traveling wave does not undergo major changes. However, its spread
occurs when the axial coordinate decreases. To calculate it we must use the transformation
(2Lo—x), so that the phase of the wave becomes wt-k(2Lo—x), — and the travelling wave
turns into a reflected wave. Here, in the tympanic scale (assuming x>Lo0), its equation can
be written as

Dts(x,t)=Po sin(wt+k(x—2Lo0)). (2%)

The wave running in the vestibular scale (1*) and its inverse option in the tympanic
scale (2*) cannot transfer its energy to the auditory receptors as the sound energy flow is
directed along the axis of the cochlea and the receptors in the middle scale can not perceive
energy under such conditions [6].

We continue the identification of mechanisms (physical processes) that contribute
to the mission of acoustic energy transfer to the organ of Corti. Reaching the round
window in the basal part of the duct (for x>Lo) the wave (2*) experiences the loss of a
half-wave reflection: reflection occurs from a solid structure and its wave impedance is
much greater than the wave impedance of the perilymph. If traveling and reflected waves
of an equal frequency exist simultaneously we can observe their interference with the
formation of standing waves. In the developing sound field of a limited space there is
always a pair of traveling and reflected waves of the same frequency and the process will
be stable in this case. This becomes possible if

a) the reflected wave in the tympanic cavity (for x>Lo) is delayed after it reaches
the maximum/minimum deformation of the medium. This is possible if its initial phase is



— 19—

dor= —2kLod. In this case the reflected wave can be presented as
Rts(x,t)=Pr sin(ot+k(2L0o—x-2L0d)) (3*)
and during its movement along the vestibular scale (for x <Lo)
Rvs(x,t)=Pr sin(—(wt+k(x—2L0d))). (4*)

The direct wave is described by the equations (1*) and (2*).

b) the direct wave reaches the reflecting surface at the maximum/minimum
deformation of the medium. This is possible when it is late in the coordinate for Ax=0=Lo—
x and in time for At=£/v=(Lo—x)/v [Part A]. Using the coordinate transformation, and the
dispersion relation for waves [Part B] we have Ax=Lod and At=Lod/v, so that the initial
phase of the direct wave will be pod=2kLod where ¢ and d=Ax/Lo are longitudinal and
dimensionless axial coordinates of excited receptors. Its equations can be presented (Figure
1,D)as

P(x.t)

FIG. 1 Document MathCAD: graphical representation of wave processes in the perilymph of the cochlea (for
sound frequency f=16 kHz): D — direct wave (1) and (2), R — reflected wave (3) and (4), P — standing wave (5)
and (6), on the left — a general view, on the right —as a map of levels.

Dvs(x,t)=Pr sin(ot-k(x+2L0d)), 1)

Dts(x,t)=Pr sin(ot+k(x—2Lo(1+3))). (2)

In this case the reflected wave (Figure 1, R) is described by the following equations
Rts(x,t)=Pr sin(ot+k(2L0o—x-2L03)).(3)

Rvs(x,t)=Pr sin(—(ot+k(x—2L0d))), (4)

The sum of (1) and (4), (2) and (3) results in the standing wave (Figure 1, P)
Pts(x,t)=.—2Pr.sin(k(x—Lo(1-9)). %

X cos(w(t—(Lo/v)(1 + 3)), 5)

Pvs(x,t)=2Pr.sin(k(x—Lo(1+d)). %

X cos(o(t—(Lo/v)(1+5)). (6)

The formation of a longitudinal standing pressure wavel as a result of (1) — (4) is
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shown in Figure 2, a and as an analytical solution of a steady-state process (5 — 6) is shown
in Figure 2, b. 2.

The energy of a sound wave entering the inner ear is converted into the deformation
energy of the standing wave in the perilymph and contributes to the shift As of particles.
According to Hooke's law an axial shift is proportional to the pressure gradient that clearly
acquires a frequency dependence:

gradPvs(x,t)= -2 Po Kk (x,t). X

X cos(k(x—Lo(1-9))). %

X cos(m(t—(Lo/v)(1+ 9))) (7)

gradPts(x,t)==2 Po k(x,t).*

b}

Time, mks

Coordinate, mm

(=

Coordinate, mm

Pr(X,1)

FIG. 2 Document MathCAD: graphical interpretation of wave processes in the perilymph of the cochlea (for
sound frequency f =6 kHz): a — formation of a standing pressure wave as a result (1) — (4), b — analytical
solution of steady-state process (5 — 6).

X cos(k(x—Lo(1-9))). %

X cos(o(t—(Lo/v)(1+ 93))) (8)

The relative pressure gradient gradPvs(x,t) and gradPts(x,t) with respect to its peak
value gradPo(x,t)=2Po k is shown in Figure 3, a.

However, describing the process, Hooke's law does not allow us to calculate the
value of the shift (deformation) in the perilymph. We will solve this problem involving
Newton's law, according to which we will calculate the vibrational velocity v (x,t) of
perilymph particles with a volume AV (in the cuboid form with linear parameters on the
axes in an undeformed state r, H, As) with a mass m and the density po the pressure force

acting on it. So
(_ oP(x,t) ds}
mdv(x,=rH\ X dt

or

This paradox (Figure 2) is a pressure minimum of the standing wave at a rising pressure. It is
explained by the choice of the starting time open, required for oscillation relaxation of
perilymph particles in the standing wave.
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FIG. 3 Document MathCAD: graphical interpretation (for the sound frequency f = 16 kHz) of space-time
characteristics for the sound field (the pressure gradient) (a) and the relative velocity of a longitudinal shift of
perilymph particles in the cochlea (b).\

dv(x,t)= erAS (— P, t)J dt

OX

Integrating over the time at a relative vibrational velocity vr(x,t) with respect to its
amplitude vo(x,t)=2 Po k/(po ®) we will have

ft 1 (_ aP(x,t))
WS(X t)= Lo@+8)/v Pg OX dt=
=vo(x,t) sin(k(x—Lo(1-9)). %
Xsin(o(t—(Lo/v)(1+9)), 9
vis(x,t)= —vo(x,t) sin(k(x—Lo(1+3)). X
X sin(o(t—(Lo/v)(1+9)). (10)
These are surfaces where the displacement of points in the medium is zero (Figure

4, b).

v(X,t)
The shift3 itself is As(x,t)= -0+ dt. Integrating we obtain (Figure 4, a)
that the relative shift Asr(x,t) with respect to its amplitude 2 Po k/(w2po) is
Asvs(x,t)= —Aso(x,t) cos(k(x—L0(1-9))). %
X cos((t—(Lo/v)(1+3))) (12)
Asts(x,t)=Aso(x,t) cos(k(x — Lo(1 + 9))). %
Xcos(o(t— (Lo/v)(1 +9))), (12)

% Having defined the velocity of perilymph particles, we can use Hooke's law in the form of

t oP(x, 1)
ds(x,t)=rH | (— 6—) dt and get As;(x,t)=ds(x,t) as (11) and (12).
X

Lo@+38)/v
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FIG. 4 Document MathCAD: graphical interpretation (for the sound frequency f = 16 kHz) of space-time
characteristics of the relative longitudinal shift in the perilymph particles in the cochlea (a), against the
background of nodal surfaces of a relative deformation (b).

Usually the sound field is represented (as Chladni figures [7]) in the form of nodal
surfaces. In the space-time coordinates of the vestibular and tympanic scales the potential
energy of the standing wave is located fueled by the traveling wave energy. Nodes of shift
in the perilymph particles As(x,t) setting its deformation are defined by both the parameters
of the cochlear duct and the frequency of the pressure wave. In different parts of the
perilymph they describe the deformations of different signs, i.e. pressure forces produce
different effects in the perilymph: if we observe the rarefaction liquid in the vestibular
stairs, we can see its contraction (due to the inversion of the wave) in the tympanic scale
and vice versa. We pay attention to the fact that the nodal surface displacements of the
perilymph are of an amazing configuration acquiring the status of planes (Figure 4, b).

Acoustic processes on the membranes of the cochlear duct. The nodal coordinates
are not in the center of our attention. We are interested in the coordinates of the maximum
values of the particle energy in a deformed perilymph. Elasticity and suppleness of the
vestibular and basilar membranes in the middle scalel contribute to a constant volume of
fluid in the perilymphatic duct. That is why, change in the potential energy of the particles
in the perilymph at the coordinates of a longitudinal deformation with a maximum of the
standing wave (11)—(12) leads to a local transverse deformation of the vestibular and
basilar membranes in the direction that is perpendicular to the axis of the cochlea and to
the formation of traveling waves in the middle scale. Here the flow of sound energy is
directed to auditory receptors and is capable of their excitement.

The magnitude of the relative transverse membranous deformation Ahr(x,t) with
respect to its peak value Aho(x,t)=2 Aso(x,t) H/Lo can be determined on the basis of the
constancy of a deformable element AV, its mass m and density po (incompressible
perilymph)

rHAsr(x,t)=rAhr(x,t) (Lo—Asr(x,t)), (13)

where (for Aso «Lo) we have (Figure 5)

Ahvs(x,t)=Ahr(x,t) cos(k(x—L0o(1-9))). ¥

X cos(w(t—(Lo/v)(1+5))), (14)
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Ahts(x,t)= —Ahr(x,t) cos(k(x—Lo(1+3))). X
X cos(m(t—(Lo/v)(1+3))), (15)
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FIG. 5 Document MathCAD: graphical interpretation (for the sound frequency f = 16 kHz) of space-time
characteristics of a transverse shift of particles in vestibular and basilar membranes of the cochlea (a)
indicating the nodal planes (b), axial anti nodal planes (c), temporary anti nodal planes (d), the space-time anti-
nodal planes (e).
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These results correspond to the previously obtained ones in the simplified model
[Part B, (3)]. Noting the same temporal solution
Lo n

tmax(f)= vV (1+8)+2f | (16)

We have it for both scales where the parameter n=0, 1, 2, ... determines the order of
a temporal maximum of the standing wave by frequency f.

By equations (14) and (15) for the axial coordinate of a zero order we have two
solutions. One of them describes the effect in the vestibular scale

xvs(f) =Lo(1-9), (17)

and the other — in the tympanic scale

xts(f) =Lo(1 +3).  (18)

Acoustic processes in the endolymph of the cochlea (before- or pre-receptor stage).
The oscillations of the vestibular and basilar membranes of the cochlear duct lead to the
appearance of traveling waves in the endolymphatic duct. Their energy flow is
perpendicular to the axis of the cochlea. The amplitude of waves and their energy varies
depending on the coordinates of the excited membranes.

It reaches a maximum there when maxima deformation of the standing wave are
formed on the membranes Ah(x,t), (16)—(18). That corresponds to an experimental basis2
(Figure 5, c —e).

Discussion

At first let’s analyze the sound processes in the perilymphatic duct of the inner ear.
Due to the vibration of the stapes and the membrane of an oval window with amplitude
2Aso, an incoming sound to the cochlea creates a longitudinal pressure wave (compression
and rarefaction of the liquid particles) and the wave of their axial and temporal shifts in the
vestibular scale. The perilymph role is functionally determining. It is established by the
medium where sound is a wave phenomenon undergoing the dispersion.

At physiological sound pressure (Po=10-3 Pa corresponding to the intensity level
L=40 dB) the length of the cochlear duct is Lo=32 mm, the average cross-section of the
perilymphatic duct is H=)4 mm and the liquid density is po=1030 kg/m3 the amplitude of
particle shift in the perilymph is Aso=1.2882.10-14 m.

Moving further into the tympanic scala (as in the waveguide) a dispersed sound is
reflected from the membrane of the round window and together with a traveling wave
forms a standing wave in the perilymph. The role of perilymph becomes complicated: it
creates a stable distribution of the sound wave energy over the coordinates of the cochlear
duct. The distribution is determined by the sound frequency coming into the inner ear.

Due to the incompressibility of the liquid the perilymph causes a transverse
deformation of vestibular and basilar membranes that change the direction of the sound
energy flow in the endolymph. In the middle scale there are traveling waves with the
distribution of frequencies over the coordinates according to the experimental base2 and
the maximum values of a transverse membranous deformation Aho=2.6836.10-16 m. Such
values are offset membrane in the cochlea correspond to experiments [12], where is
reflected in the stunning experimental fact that the study's authors found that the
sensitivity, defined as the wave of migration, normalized to the amplitude of the sound
pressure in the ear canal, it was about 10 nm.Pa-1 for the frequency below 5 kHz.
Calculations by formulas (14) and (15) correspond to experiments.

Temporal maxima of the standing acoustic wave in the endolymph occur under
conditions as in (16). For axial maxima of a zero order we have two values

xes=Lo(1£3) (19)

with a choice of the sign «—» for a vestibular scale and «+» for a tympanic scale.
The system of equations describing the mathematical interpretation of the sound
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mechanisms in the cochlea [Part B, (17)] must be corrected according to the equation (19).

Thus, a sound field is created in the cochlea. That can influence on the auditory
receptor cells. The effect is manifested for all audio frequencies (Figure 6).

The ratio £(f)=Lo.5(f) at a maximum perceived audiometric frequency fm for a real
ear determines the maximum coordinate of the cochlear duct and is equal to its length

Ld=Lo.5(fm)=Lo0.22 log(fm/fmo).

The feedback

fm=fmo(Ld/L0)1/(2 log2) (19)

establishes that the decreased value of an upper perceived frequency fm can be
explained by reduction of the cochlear canal length.

Similar relations at a minimum audiometric perceived frequency fa for a real ear as
La=Lo.22 log(fa/fmo) determines the width of the apical membranous ligament La of the
duct. The feedback in the form of

fa=fo(La/L0)1/(2 log2) (20)

describes an increase in the lower frequency of the sound fa, that is created by
broadening of the apical membranous ligament La. Relations (19)—(20) explain that the
observed decline in the upper fm and the decrease in the lower limits fa of the perceived
sound frequencies are connected to the change in the biological characteristics of the
cochlea.

The cochlear duct picks up the diapason out of overall sound range 20 Hz + 20
kHz. This diapason is perceived.

Relaxation of the sound field. The statement2 that dispersion of sound in the
cochlea is not correct: the sound spreading in a real environment tends to disperse [5]. The
dispersive relation in the velocity distribution on the human cochlea by frequencies v(f) is
represented by an acoustic-wave hearing model [Part B, (14)]: v(f)=¢(f).vmo, where the
dispersion g(f)=(1+06(f))/2 at the dimensionless coordinate d(f)=22log(f/fmo).

We use the data [Part A] to calculate the temporal maximum of the zero order
tmax,0(f): it sets the duration of the relaxation of the sound field t(f) in the cochlear duct.

As 1(f)=tmax,0(f), it is easy to see that the relaxation time (the time interval during
which the standing waves set on the membranes and as a result the sound field is formed in
the endolymph of the cochlear duct)

1(f)=(Ld+Lm(f))/vm(f)=

=2.Ld/v(fm)=

=2(Lo/vmo).5(fm)/e(fm)  (21)

is determined solely by a maximum frequency perceived by an ear and does not
depend on any others.

This results in the simultaneity of relaxation t(f) for auditory sensations of any
sound frequencies (Figure 6). Thus, the sound field is created in the cochlea where due to
the sound dispersion the dispersive effects are leveled by the strucyure of the auditory
organ.

Conclusion. Given the theoretical methods of the study of nature and results of the
classical experimental basis in hearing, there was the correlation and established the
relationship between the coordinates of the auditory receptors on the basilar membrane and
the sound frequency of the exciting stimuli. This made it possible to establish the
biophysical modeling and physical processes that implement the mechanisms of hearing in
the cochlea at the initial stage.

In an initial stage the longitudinal sound wave of pressure, spreading across the
perilymphatic channel as through the waveguide, passes from the vestibular duct into the
tympanic and, performing there the role of the traveling wave, in fact, becomes reflected,
because it is directed against the axis of the cochlea. Reflected from the membrane of the
round window it actually becomes direct because it spreads towards the cochlear axis.
When the wave returns in the vestibular duct, it is reflected both in form and in substance.
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FIG. 6 Document MathCAD: graphical interpretation (for the tested [Part A] and some additional sound

frequencies) of the space-time characteristics of the sound field in the middle scale.
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As a result of the interference of the direct and reflected waves of the same
frequency are formed the standing waves of pressure inside the perilymphatic channel.
However, the standing wave is not a wave process. Due to the elasticity of the membranes
of the middle duct and the constancy of the fluid volume, the changes of pressure in the
perilymph leads to transverse deformation of the vestibular and basilar membranes and
their oscillatory motion. The basilar membrane through the structures, existing on it,
directly causes displacements of the auditory receptors. Because of the remoteness from
the receptors, the vestibular membrane at first have to create a longitudinal running wave
of the pressure in the endolymphatic duct, and only after that — fluctuations of the tectorial
membrane with consequent impact on the receptor cells.

The kinetic energy of the running waves, due to the reflection from the membrane
of the round window and interference with the emerged standing waves, is converted into
potential energy of deformation of the basilar membrane and the Reissner's membrane and
is divided between them equally with changing in direction of flow distribution. The first
part of the energy from the basilar membrane is directly converted through the structures of
the inner ear, lying on the membrane, into the kinetic energy of the oscillating movements
of auditory receptors. The multimodal perception of the volume at each frequency in each
coordinates of the cochlear duct requires the complication of the organ. The asymmetry of
the middle duct in comparison with the auditory receptors causes the primary transform of
the potential deformation energy of the Reissner’s membrane into the kinetic energy of the
wave motion of the particles of the endolymph. Thereafter it is completely converted into
the potential energy of oscillations of the tectorial membrane and then divided into two
parts for interaction of tectorial membrane with the outer and the inner hair cells.

Mathematical modeling suggests that such processes are typical for waves of any
frequency sound range.
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By the third millennium, the mankind passed to a qualitatively other boundary having
seized the information world and having received unprecedented hitherto incentives to further
development and perfection. Among huge information streams, various data from all fields of
knowledge of mankind mystical knowledge and philosophical judgment of the practical
importance of a potential mysticism for creation of a model of a new person in the
information and technical world, take a special place. In spite of the fact that mystical
knowledge initially wasn't intended for mass perception and application, mysticism, having
been arisen in archaic cultures of a mankind, naturally developed, passing a difficult, special
way to modern forms [1, page 92].

Attempt to the analysis of theological self-identification of a person leads to a
conclusion that this phenomenon belongs to a number of key characteristics of consciousness,
together with it cardinally changes during the realization of a strategy of spiritual practice. In
a conceptual basis of the research we offered the doctrine about St. loann Zlatoust's typoses,
and works within Horuzhy’s S. S. synergycal anthropology. The doctrine about Hrisostom’s
typoswho has brought a number of changes, in hermeneutical traditions of Antioch school, is
considered in the article "By the question of theological self-identification™.

Our analysis of aspects and structure of religious typoses as a special horizon in
ontological life finds out that they include the major general element or the block of primary
installations of life in consideration of which it is necessary to start looking for the universal.
In all cases in the center of the religious sphere — is theGod. Speaking philosophically, God —
is a top of a religious discourse and the principle of believe, make, constitute.

To summarize the whole essence of isikhasmit is a full navigation complex the
structure of a complete knowledge has its features and special rational and extra rational
content. attemptto considera phenomenon of isikhasmis as a method of realization of a
theological self-identification as a person is carried out by means of the hermeneutical
principle which is developed in Christian Tradition.

The relevance and the importance of philosophical judgment of experience of an
isikhasmare dictated as the two-uniform or two-level phenomenon which connects individual
experience and the cathedral environment of a study, at least, by two major aspects of
development of an anthropological situation.

The consequence of the introduction of society during the period which has got the
name of information society were unexpected changes which mentioned the whole range of
levels of a being of the person, from an inner world to a genetic basis. From a prevailing
corporality (with this or that measure of spirituality) we pass to an accruing energyof a social
life. Information civilization can develop on the conflictor optimum way — and the way in
main depends on study of essence and specifics of existence of power information reality [1.
page 93].

The second specific aspect of a problem is obvious. It is limit, boundary phenomena of
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an individual consciousness, and the whole sphere of such boundary phenomena - the
phenomena immanently anthropological, they aren't enough to be explained as epiphenomena,
induced of social, economic or other sphere.

In the research of a new anthropological dynamics in a theological key, we carry it to
an area of mystical experience which is understood as a structure of human experience, and
we pose a question of possibility of religion interaction and science in its judgment.

Two extremes are in ideas of mystical experience: on one pole, it is represented as the
highest sort of experience on the one pole, especially exclusive, inexpressible and
inexpressible. And it is rejected as an illusion or pathology on the other pole. In the scientific
work we investigate ways of conceptualization of this experience, we consider its structure,
aspects and the correlative phenomena. The essence of idea of the research is in the thesis that
mystical experience forms the generative, making horizon for the whole sphere of self-
implementation of "a phenomenon of a person™. "Mystical experience in our treatment —is a
sort of experience allocated with the ontological contents and character .... is a special
ontological horizon in the life, taken in energy aspect or measurement — "life is an action™. [7,
page 6]. Today it is difficult to define a role of the source experience which forming the
sphere of self-implementation of a person, usually it is religious or philosophical. In our
opinion, in a different ratio three sorts of experience are bound and can be considered as belief
experience.

The subject of our direct consideration — is mystical-ascetic tradition — isikhasm. In the
research the task is —to reveal generative potentialities of isikhasm’s experience practically, it
is an explication of internal methodology and the hermeneutics which is developed by this
experience. We consider east Christian thought in its stories as a special intellectual tradition,
other type of a religious and philosophical discourse: because of The East Christian
spirituality is characterized by two leading installations, an idolization and consecration
(sacralization). Isikhasm is a unique course of the development of the Christianity, the
experience of conceptualization which is accepted and fixed cathedralby energy elements of a
mystical dialogism of personal Godpray. It is necessary to see, read isikhasm’s tradition as the
integral, united anthropological process which is going back to transformation of a human
nature — to a Godpray, a supernatural way, in special installation of a synergy.

"Installation™ and "process™ in the concepts of orthodox asceticis are methodologically
differentiated. In the reality it is a special model of a person, the special theory of human
activity ... .... The language of ascetics connects in one word two aspects for the systematic
description of a specific character of deals of the isikhasm’s person. On the way to the
purpose, Godpray, dismember on two big sections — Making, activity (Praksis) and
Contemplation (Feory). The Greek terms is more preferablebecause they are correspond to the
ascetic concepts which reflecting anthropological feature precisely. The primary orientation
and employment of a person characterizes the main distinction of two sections.

Praksys — is an organic unity of external, material and subject activity, and the internal
spiritual activity, the second plays a defining role. In Praksys, a person is busywith spiritually
- sincere world and siege. Thereby, Praksys from two sections is initial, it makesFeory
possible. Feoryincludes a completion of spiritual process, required, the self-sacrifice purpose.
It should be noted that it is a mistake to consider that Praksys and Feoryis two consecutive
steps. In energy process there is no irreversible accumulation and "progress”, there are no
final, inalienable achievements and acquisitions: all founded has to be reached constantly
again, be reproduced, probably, already smaller efforts, effectively confirmed. Characteristic
features of isikhatsm’s anthropology, its holism and its peculiar dialectics of external and
internal are reflected in this position of aunity. The border between the external and internal
Is vague, mobile, only integral task of a person is ontological, and in Praksys, the employee of
this task,is all organization of cash life and spiritual activity should change and pass each
other.

Self-sacrifice, and Praksys - begins with a repentance — well-known "invisible abuse”
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[7]. The invisible abuse is analyzed and described in ascetics with an amazing detail. In the
article we have an opportunity only briefly allocate highlights and stages.

Penitential works or invisible abuse are fight against passions. Developed and
extensive instructions, some kind of instructions of the development of each step of
Making,we will find out in the texts. Here is a peculiar skilled science, the analysis of certain
events, actions, mental contents. The beginning of penitential works is characterized by sharp
crisis, destabilization of internal reality, destruction of its routine life. As a rule, this process
takes place on a high soul pressure, sharp emotional atmosphere, partly related to the heat of
passion. The process which was developed further - antinomy, it is a collision of opposite
states: a manifestation of passion and in the same time its clear explication, a fight, an
identification of a state and its analysis. First of all, ascetic analytics include thin and detailed
description of passion, tracing of process of structure growth and fixing, its transformation in
local, and then in a global dominant of an energy image.In the first ascetic treatise which was
created in Russia, "the Skitsky Charter" prof. NileSorsky, Nile developedlsikhiy and
FelofeySinayskiy’s doctrine he allocated five stages of the development of passion: 1 .Prilog
or a prirazheniye, it is a thought or a feeling, which appears randomly, without any aspiration
of the person; 2. combinationit is something is applied and already noticed by consciousness,
and consciousness goes to it, starts concentrating on it; 3. addition, or coadditionit is when
there is an inclination to something which is applied; 4 . captureit is when the inclination
becomes persistent, but is notyet finally approved; 5. passionin deep sense is when a capture
became strong captivity, and a person became the slave of his inclination. [7, page 98]. The
field of such supervision huge and the degree of different authors’consent which is divided by
different eyelids is amazing. Against each of the main passions the receptions are developed,
the equipment and tactics, are considered interrelations of passions, the sequence of doctoring
is specified.

A person can study general regularities of passions, to find out methods of their
neutralization without religious reasons. The elements of analytics and psychoequipment
which was described don't mention the sphere of the religious nature if a person doesn't direct
fight to achieve the impassivity. When impassivity is created for religious reasons, transition
to other type of an energy image, in which formation of passionate states is considerably
complicated is gradually carried out. A release from passions at the same time assumes
finding a humble wisdom. "The death for passions — it is the highest humble wisdom™ - is
written by Lestvinichnik and he allocates for it one of the highest twenty fifth’s Stepof
"Lestvitsa’s" [4].

Thus, Praksis is understood as comprehensive all sphere of a feat up to clarification
from passions and includes the concept “isikhiya™ which has given the name of all spiritual
tradition. Having addressed to etymology of the key concept "isikhiya™ [7] we will find out
that the word means — atranquility, a rest, the world, a silence, also a privacy, a lonely place.
The ascetic sense of concept defines, first of all, its place in the homebuilding of Making.
Isikhiya — it is something, that follows invisible abuse: the world after war, silence and rest
after noise and fight movement. The first text which is systematically speaking about isikhiya,
is a well-known twenty seventhStep of"Lestvitsa's”, "About sacred silence of a body and a
soul": " Body and soul wreathsareconstantly weaved in the war" [4]. Isikhiya as the inner
world, means other, not passionate type of an energy image, other dusheustroyeniye. Practice
of silence of themind still is called as an attention, a trezveniye, still — storage of mind [4].

The essence and the maintenance of an isikhiya—is dating mind to heart [7, page 105]
and an incessant prayer —is two closely connected ascetic techniques are a kernel and the main
specifics of isihasm. As a result of super rational work of a reorganization of consciousness in
a condition of openness, disconnection the new principles of the organization and mechanisms
of the consciousness work, new types of an energy image of a person start being formed. In
formation of these structures the special process of concentration or the consciousness
centering has a central place, devotees gave the name "mind data in heart".



— 371 -

Ascetics understands as "heart” is a uniform of existential - energy center of the
human being, a focus — where meet all of its energy — force, aspirations, the thoughts, all
movements of mind and soul. A person has to bring himself to "heart” with the help of his
will and, to create a "heart"inside. The need of the collecting work is the task "nature’s
exceed". The natural energy image is characterized by separation, absent-mindedness,
insufficiency and "mind data in heart" it is known in ascetics as a way of overcoming of this
absent-mindedness, a way of the organization of all energy. Association and mutual
coordination of intellectualenergy and sincere in unity is in its basis. The speech of ascetics is
exact: it doesn’t mean that mind addresses to "heart" consideration, but that it stops to be a
head activity, external in relation to "heart", and actually passes to it.First of all, there is a
turn, the consciousness address inside, then "data”, a hitch begins. The uniform structure, — is
the central element and a bearing support of the selfless works "combination of mind with
heart” it possesses the relative durability and stability, but the fact is significant, and
Theophan the Recluse specifies: "It is necessary to connect mind with heart ... .and you will
receive a wheel for a soul ship-handling — the lever with which you will start setting in motion
all your inner world" [7. page 109].

As a recognized spiritual way, between fifth and seventh centuries in the Christian
East lisusov’s prayer was created.

MY GOD, JESUS CHRIST, GOD'S SON,
PARDON ME GUILTY.

Incessant prayer, lisusov’s prayer [7, €.109] is an incessant activity "mind-heart”. As
any energy structure, mind-heart can't exist in a static, passive state, it exists only in
continuous activity. Such prayer still is called clever, rare, clever and warm. The key role
belongs to attention, it is a strong coupling of a prayer and attention — the first condition is
against the charm phenomena, sharp cautions is against — one of keynotes of all orthodox
ascesis. Special accent here — is on the sensuality of perceptions: the sign of "charming",
illusory nature is in it.

So, the attention should be connectinseparablewith prayer as a body with a soul”
[7.page 111]. By Feofan’s speech, "a short molitovka" [7. page 111]; but in this time it has to
keep main kernel of a prayto the God. A prayer can become really incessant, reach high
spiritual concentration and force, can be rhythmic organized because of itsinseparable
attention.

The phenomenology of a bogoobshcheniyeis presented at fathers ascetics it avoids
sharp borders of manifestation of good fortune: presence and partnership of good fortune isn't
a necessary condition in some parts of fight against passions, but this presence is necessary in
Feoriya. Orthodoxy is considered to be a formation of good fortune and an actual connection
of creative energies of a person with uncreative God’s energy, their mutual co - effectiveness,
"co - vigor". The synergy — is the key moment, connection between two energies means their
meeting and it should have "meeting place", it can't exist without measurement. Two defining
features of a synergy — is the personal nature and the radical asymmetry which consisting of
an incommensurability of participating energies [7. page 128]. Doctrines are about a
formation of good fortune about a sinegy, about idolization which has been closely bound
together, which form a uniform kernel of an orthodox energy where "the center of a kernel" is
apalamitsky doctrine about energy connection of a person with good fortune as uncreative
God’s energy [3. page 204].

Opening Feoriya's maintenance as a certain sphere of ascetic experience, we tried to
allocate that corresponds to its skilled character and it treats toa perceptionand activity of a
person. Communicating with God, Feoriya assumes also an image of a prayer; it bears a
contemplation of uncreative God’s light (Favorskiy’s light); it is noted also that this stage
closely borders with horizon of eschatology — "the last things"”, metahistorical events of
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Revival and Transformation which also enter in isikhastsky anthropology, forming its end,
short circuit. Feoryis the beginning of a prevoskhozhdeniye of a nature and expresses close
connection with the concept of idolizationwhich is relating rather to ontological change in a
person, than to spiritual [7, page 149].

The doctrine about an idolization [3. page 289] shows a possibility of a person to
change his mortal nature into divine and immortal, according to this spiritual life of the
Christian really can and should lead to achievement of this improbable purpose. As a support
of theology of Obozheniyais the text of 2 Petrl, 4: "Great and precious obetovaniya that help
you became a prichastnik of the Acceptable nature™ [3]. It is a direct formula of an idolization
of a person.

St. GrigoryPalama, is a fessalonikiysk’s bishop, he connects the theoretical analysis
and live experience of spiritual practice. His concept of God’s energies allows to connect
together all elements of the millennium doctrine: the dogmatic bases in hristological divinity,
the mystic of light in Athos’isikhasm, exits in an eschatology and gives the distinct answer to
the question of the purpose, the self-sacrifice final, about appointment of a person [3].

The procedure of interpretation (understanding) is as an interpretation of ascetic
experience — from the Tradition,which comes from this Tradition, in the course of cathedral
concerning an experience exchange includes participants of the triple plan, experience
carriers: Writing — is the ascetic Legend — a modern self-sacrifice in Tradition space. Only in
such communication process there arehermeneutics ‘powers. The hermeneutics ofisikhasm
doesn't take a question about a language, isn't built as a text interpretation. There is an
inversion: if in a usual hermeneutics experience, (for example scientific as a hermeneutics’
method) interprets the text, but in auto hermeneuticsof isikhasm the text (the ascetic discourse
as a live speech) interprets experience. [7 . page 325]. The hermeneutics almost bypass all
questions of a language. And the hermeneutics which completely discharges a problem of
texts interpretations. Here is a basic model, a system of values (meaning) within whichis
estimated and comprehended "a case" of ascetic experience of meta-anthropological process
ofldolization — pragmatically, operational anthropology of Spiritual Process its description —
an explanation — the management is found.

It is possible to summarize all essence of a hermeneutics of isikhasmso is a full
navigation complex; its structure of complete knowledge has the subtleties, the special extra
rational and rational content.

In conclusion it is necessary to emphasize: an attempt toanalyze theological self-
identification of aperson leads to a conclusion that this phenomenon belongs to a number of
key characteristics of consciousness, it cardinally changes during the realization of strategy of
spiritual practice. The inseparable part of ascetics-mystical religious practice of isikhasm in
orthodox Tradition is following to the Method as a result of which there is a new qualification
of experience: isikhastsky experience is the experience of consciousness in a mode, or a
surpasses mode to achieve the soteriological purposeby the adherent. Step by step passing
stagesof mysticalgnosis, the individual has an opportunity to find out the results of his efforts
— a communication with God-it is a transcendental state which provides synergetic
communication, which allows realizinghimself as a Co - creator with different productivity.

Potential of mystical knowledge shows that the theory and practice of the model of a
new person, that movement just begins and effective application of synergy anthropology to
the activity of a person in the conditions of power information reality demands complex
researches of a new perspective.
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Presently, peoplehave a clear idea of the legitimacy of the division of natural resources
for renewable and non-renewable. The practical consequences of such idea are constantly
reproducible projections of the depletion of a number of minerals, primarily fuel and energy
minerals over the next decades.The widespread opinion concerning the approaching end of
the era of hydrocarbons is based on the dynamics of the development of the largest producing
oil and gas fields and the dynamics of their discovery in the last decades. Downward
dynamics of production in the majority of the oil and gas fields due to their deposits depletion,
which is not compensated by reserves growth, suggests that the peak of the production of
major oil and gas resources will be reached in the next decades and they will be exhausted
soon, as a result, the world will be on the verge of a severe shortage of oil and gas.

However, in the light of new facts collected by domestic and foreign science and
practice in the scientific information age over the past decades, the review of the submission
of the imminent depletion of resources becomes crucial. According to the modern educational
and scientific literature,mineral raw materials uniquely relate to non-renewable resources,
although somenot sufficiently known facts suggest the contrary. Scientific - technological
revolution provides new opportunities to transform original mineral products in consumer
substances. Those kinds of mineral resources, which previously have not been considered as
minerals, switch to this category. Through the consistently implemented transformations in
methods and meansfor extraction from the subsoil, pre-refining and consumption of mineral
fuel and energy resources, theyprogress towarda renewable category.

Traditional sources of hydrocarbons are resources of onshore and offshore fields,
which are produced with the use of well-proven and cost-effective technologies and there is
no need for substantial preparation of raw materials for further transportation and sale.In this
classification, unconventional hydrocarbon resources are resources located in complex
geological conditions for development, requiring the use of new methods and meansfor
exploration, production, processing or transportation. Among themheavy oil, tar sands and
shale oil, matrix petroleum as well as gas hydrates and water-dissolved gas should be
highlighted.

World reserves of heavy oil exceed 750 billion tonnes. Canada, Venezuela and Russia
are the leading countries in terms of heavy hydrocarbons reserves. The largest Russian
reserves of heavy oil,estimated at 25 billion tonnes,are concentrated in Western Siberia and
the Ural-Volga region, but their use and extraction require specialized expensive technologies.
Due to widespread occurence these oil reserves are several times higher than conventionaloil
resources.

For large-scale development and processing of heavy oil in Russia it is necessary to
conduct basic research for the creation of effective technologies, to modernize existing or
construct new refineries for complex processing of heavy, especially rich in sulphur oil.

In its turn, the world reserves of tar sands, which are a mixture of sand, clay, water and
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bitumen, exceed trillions of tonnes, that is nearly 7 - 8 times higher than crude oil reserves.
Extraction and processing of tar sands in order to produce the so-called unconventional oil
were launched in a number of developed countries, but on an industrial scale oil from bitumen
is obtained only in the Canadian province Alberta, where the oil sands have a uniquely high
concentration of bitumen.

The largest deposits of bitumen in Russiawith total reserves, according to various
estimates, varying between 1,5-7 billion tonnes are located in the Republic of Tatarstan.

Several methods of bituminous oil production have been already developed and
applied in a number of countries. The most traditional is the extraction of tar sandswith the oil
separation using hot water. In addition,the successfully used methods in Canada SAGD and
VAPEX, involving drilling pairs of horizontal wells with steam or solvent injection should be
mentioned.

The content of oil in the world's shale oil reserves is 441 billion tonnes, of which 370
billion tonnes are considered recoverable. Russia is one of the world leaders in shale oil
resources. According to various estimates, the Bazhenov Formation in the Western Siberia
contains about 20 billion tonnes of oil.

The shale oil production on an industrial scale is associated with large-scale mining
operations and environmental pollution with heavy metals. Yet the technology of multi-stage
hydraulic fracturing has allowed the United States to become the leader in gas production and
get closer to Saudi Arabia and Russia in daily oil productionin the recent years.

Recently discovered by Russian specialists matrix petroleum, reserves of which are an
order of magnitude greater than those of conventional oil, is a new kind of hydrocarbons
within the carbonate reservoirs of gas condensate fields. Estimated matrix petroleum
resources of the Orenburg gas condensate field are about 2,56 billion tonnes of oil equivalent.

Matrix petroleum extraction implies completely new technologies, different from
traditional drilling methods, allowing to dissolve the matrix rock with special chemical
compounds in order to release oil, gas and condensate.

Thus, the presence of vast sources of non-conventional oil, with the development and
introduction of new production technologies, gives grounds to assert that the depletion of
world oil reserves still is not critical.

Relatively new and potentially vast sources of natural gas are gas hydrates, which are
solid crystalline compounds of water and low-molecular gases such as methane, ethane,
propane, butane, and others. Gas hydrates are prevalent in places that combine low
temperature with high pressure such as in deep water or in permafrost zones, that initially
creates difficult conditions for their development. Preliminary estimates of the world reserves
of gas hydrates indicate that they exceed those of conventional natural gas by more than an
order of magnitude. For example, in Russia, according to "Gazprom VNIIGAZ",gas hydrates
resources were estimated at 1100 trillion cubic meters.

Basic methods of the gas hydrates development aim at the violation of the
thermodynamic conditions of stability in a formation that can be achieved by decompression
(pressure reduction), heating (increasing formation temperature),entering carbon dioxide into
the formation, or by the use of inhibitors to lower the freezing point of water and methane. On
an industrial scale the gas production from gas hydrateshas not been carried out yet, but a
number of countries led by the United States, Canada and Japan conduct intensive research in
this area.

With the development ofgreat depths, it is also necessary to pay attention to such type
of unconventional raw materials as water-dissolved gas. Estimates of many oil and gas basins
of the world indicate that the resources of water-dissolved gas in formation watersare in large
excess over traditional gas reserves and are practically inexhaustible, but with few exceptions,
theyhave not been produced yet in the world.

Summing everything up, it would be worth assuming that physical hydrocarbon
reserves on the planet are practically inexhaustible. The planet and patterns of occurrence and
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distribution of various elements and their compounds have not been well studied yet.
Although even the knowledge that people have already obtained, indicate the presence of
significant oil and gas resources in the deep horizons of the already discovered oil and gas
provinces onshore, as well as offshore in deep-water areas.Technologies of production and
processing of non-conventional hydrocarbons have been already available in some countries
and used during the trial production, some of them are quite successful and effective.
However, in order to bring these technologies on the industrial level their further
improvementis crucial in order to make them more cost-effective and appropriate for
application under the current economic and financial situation.
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Menauanust siBisiercs HauOoniee MSTKOM (GOpMOI  albTepHATUBHOTO pa3pelieHus
copoB. Bo Bpems mporenypsl MenuanUH CTOPOHBI, YYacTBYIOIIME B KOH(IUKTE,
CaMOCTOSITENIbHO MPUXOAT K B3aUMOBBITOJHOMY PEIICHHIO, ONMUPASCh HA OIbIT, 3HAHUS, U
yMeHMsI Meauatopa. PaspelieHue cropa MOJHOCTHIO 3aBUCUT OT BOJIM caMuX cropsuiux. B
Pecniyonuke Kazaxctan mpeanochUIKONW TOSBICHUS HWHCTHTYTAa MEIUAIllMA  CcTal YKa3
[Tpesunenta ctpansl «O Konuenmuu npaBoBoil monutuku Pecny6nuku Kazaxcran» ot 20
cents6ps 2002 roxa [1].

3akon PecmyOomuku Kazaxcran ot 28 suBaps 2011 roma «O meamamum» co3maet
yCIIOBHS ISl pacmpocTpaHeHus 3toro mHctutyta [2]. CormacHo 3akony «O meawarum»
Ipoleypy MEAUali BIpaBe MPOBOAUTH MeIUaTop, T.e. HE3aBHCUMOE (hHU3HYECKOe JIUIO,
MpHUBJIEKAaEMOE CTOpPOHAMH Ui TPOBEACHHS MeEAWaluu Ha Mpo(ecCHOHATBHOU U
HEMpPO(PECCHOHAIBHOW OCHOBE B COOTBETCTBMM C TpeOoBaHusMH 3akoHa (CT.9).
OcylecTBISITh JIeATENBHOCT, MeauaTropa Ha NpodecCHOHaIbHOM OCHOBE MOTYT JIMIIA,
UMEIOIME BBICIIEE OOpa3oBaHME, AOCTHTIINME JABAIATUIISATHICTHETO BO3PacTa, WMEIOIINE
JOKYMEHT (CepTH(HKAT), MNOATBEPKIAIOIINNA MPOXOXKICHHE OOyueHHs IO mporpaMmme
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NOJArOTOBKM MEIUATOPOB, YTBEP)KIAEMOW B TMOpsaKe, omnpenenseMoM IlpaButenbcTBoM
PecnnyObnmukn Kaszaxctan, u cocrosmue B peecTpe NIpo(ecCHOHAIbHBIX MEANaTOPOB.
OcymiecTBIATh J1€ATEIbHOCTh MEAUaTOpa Ha HENpOo(pEeCCHOHATBHONM OCHOBE MOIYT JIMLA,
JOCTUTIIME COPOKAJETHET0 BO3pacTa M COCTOALIME B peecTpe HempoQecCHOHATbHBIX
MEANATOPOB.

Hapsiny ¢ Meauaropamu, OCyIECTBIISIOIMMH CBOIO JIEATEIbHOCTh Ha HENPO()EeCCHOHAIBHON
OCHOBE, MEIUAllUI0 MOIYT IIPOBOJIUTH H30Mpaemble coOpaHueM (CXOIOM) MECTHOIO
cooOmiecTBa JIsl ATHX 1ieJieil YIeHbI MECTHOTO COOOIIECTBA, UMEIOIIUE OOJIBIION KU3HEHHBIN
ONBIT, ABTOPUTET M Oe3ymnpeunyro penyrauuto (ct.15 3akona). Jluma, koTtopsie B
COOTBETCTBUM C 3aKOHOM BIpPaBE OCYLIECTBIATh JEATEIbHOCTh I10 YPEryJIHPOBAaHUIO
KOH(JIMKTa Ha NpOQecCHOHAIbHON UM HEeNpo(pecCHOHANbHOI OCHOBE, BO-TIEPBBIX, JOKHBI
OTBE€YAaTh  BBIIICIEPEUUCICHHBIM  TpeOOBaHUSM, BO  BTOPbIX,  BKIIOYAIOTCA B
COOTBETCTBYIOIIMH peecTp, AOCTYIMHBIN sl IFOOBIX JIMII, KOTOPBIE BIPAaBE BBIOPATh U3 CIIUCKA
COOTBETCTBYIOILIETO MEAMATOPA, O3HAKOMHUBILUCH C HEOOXOJUMBIMU CBEIECHUSMU O HEM.
Menuatop noKeH ObITh OECHpHUCTPACTHBIM, MPOBOAMTH MEAMALMIO B HMHTepecax o0eux
CTOPOH M o0ecreynBaTh CTOPOHAM PAaBHOE ydacTHe B mpouenype meauauuu. [lpu Hanmyaun
OOCTOSITENILCTB, MPEMATCTBYIOMMX OECIPUCTPACTHOCTH MEIHATOpa, OH JIOJDKEH OTKa3aThbCs
OT MIPOBEJICHUS MEIUALINU.

OO6uue HOJIOKEHHUS 3aKkoHa CBOJIATCS K CIIEYIOUIEMY:
1) nensMu Meauanuu SIBISIOTCS JOCTM)KEHUE BapUaHTa paspelleHus cropa (KOH(IUKTa),
YCTPaMWBAOIIETO 00€ CTOPOHBI MEIUAIMH M CHIDKEHHE YPOBHS KOH(IMKTHOCTH CTOPOH (CT.3
3akoHa) 2) TPUMEHEHHWE MEIUAlUMM JOINYCKAeTCsl MpH YpPEeryJlHMpoOBaHUM CIOpPOB
(KOH(JIMKTOB), BO3HMKAIOUIMX W3 TPAKIAHCKUX, TPYIOBBIX, CEMEHHBIX H HHBIX
IPaBOOTHOUIEHUH C ydacTueM (QU3MUecKuX M (WIM) IOpUAMYECKHX JHL; 3) B Xoje
YTOJIOBHOTO CYAOIPOU3BOJICTBA MEAUALINS MOKET IPUMEHSITHCS ISl TOCTUKEHUS TIPOLEAYPbI
OPUMHUPEHUS] MEXJy OOBUHSAEMBIM (MOJCYAMMBIM) M MOTEPIEBIIUM IO JejlaM O
NPECTYIUIEHUSAX HEOONbLION M CpefHeH TSKECTH, €CM MHOE HE YCTaHOBJEHO 3aKOHAMHU
Pecny6nuku Kazaxcran;
4) Menuanus He MOXKET IPUMEHSTHCS: a) €CIU OJTHON U3 CTOPOH KOH(IIMKTA (CrIopa) SBIISETCS
roCy/IapCTBEHHBIN opraH; 0) eciau cropbl (KOH(MIUKTHI) 3aTparuBarOT WK MOTYT 3aTPOHYTh
MHTEpEChl TPEThbUX JIUI], HE YYAaCTBYIOIIUX B MpOLEAype MEAMALUH, U JIMI, MPU3HAHHBIX
CyIOM HEJ1eeCIIOCOOHBIMH;
B) 10 JieJ1aM O KOppYHNUMOHHBIX (cM.: 1. 5 IIpumeuanus k c1.307 YK) 1 HHBIX IpeCTYIIIEHUAX
MIPOTUB MHTEPECOB T'OCYJAPCTBEHHOM CIyXObl U rocyaapcTBeHHoro ymnpasneHus (I'masa 13
VK).

[Ipu npoBeneHnn MeAUAMU HEOOXOIUMO COOIIOAATh CIEeAYIOIUE TPUHIUIBI (CT.5):
1) no0poBONBHOCTH; 2) paBHONpaBUS CTOPOH MeAMAlMM; 3) HE3aBUCUMOCTH H
OecrpucTpacTHOCTH Meauaropa; 4) HEAONYyCTUMOCTH BMeEUIATeIbCTBA B  IMPOLELYPY
MeAnaluu; 5) KOH(PUIESHITHATEHOCTH.

CornacHo cratbe 10 3axkona menmatop Bopase: 1) B Xxoae Meauanuu NPOBOJIUTH
BCTPEYH KaK CO BCEMU CTOPOHAMH OJJHOBPEMEHHO, TaK U C KaXJI0i U3 CTOPOH B OTJEIILHOCTH
U TPENOCTaBISATh MM YCTHBIE M IHCbMEHHBIE PEKOMEHJAIMU IO pPa3pelieHHuIo cropa
(koH(pnMKTa); 2) MHGOPMUPOBATH OOIIECTBEHHOCTh 00 OCYIIECTBICHUU CBOEH JIEATENBHOCTH
¢ coOuto/IeHreM MpUHLIKMIA KOHpUIeHIManbHOCTH. Hapsaay ¢ aTum menuatop o6s3an: 1) npu
IPOBEICHUN MEIMALMU JIEHCTBOBAaTh TOJIBKO C COIVIACUSl CTOPOH MEAMaluM; 2) 10 Hayaia
MeIMalK Pa3bsICHUTh CTOPOHAM MEIUallMM €€ LeJIM, a TAKKe UX IMpaBa U OOSI3aHHOCTH.
[TpodeccnonansHbI MenuaTop 00s13aH Takxke coomoaars Koneke npodeccrnoHanbHON dITHKI
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MEAMATOPOB, YTBEPKAAEMBbIil accolaliei (COr30M) MEIMATOPOB U UMEET ApPYyTue Ipasa U
HECEeT JIpyrue o0s3aHHOCTH, MPEyCMOTPEHHBIE 3aKOHOAaTeIbcTBOM PecnyOnuku Kazaxcran.
3aKkoH HajaeNseT CTOPOHbI MEAMALMK OINpENeJICHHBIMU IpaBaMH W HajaraeT Ha HUX
ompezeneHHbie oosi3anHoCTH (CT.11).

CropoHbl Meauanuu Brpase: 1) 100poBOJILHO BBIOUPATH MeaHaTopa (MEAHNATOPOB);

2) oTka3aTbCsl OT Meauaropa (3asBUTh OTBOJ); 3) B 1000 MOMEHT OTKa3aThCs OT
ydacTusi B IPOBEACHUM MeAuanuu; 4) y4acTBOBaTh B IPOBEACHUHM MEAMALUU JIUYHO WIIU
yepe3 MpeCTaBUTEINeH, TOTHOMOYHS KOTOPBIX OCHOBAHbI Ha IOBEPEHHOCTH, O(OPMIICHHOH B
YCTaHOBJIEHHOM 3aKOHOM IOPSAJKE; 5) NpU HEUCIIOIHEHUN WIN HEHAJIEKAIEM UCIOJHEHUU
coryiameHusi 00 yperyimpoBaHuu cropa (KOH(MIMKTa) 0OpaTUTHCS B CyJ WM OpraH, BeIylIuil
YrOJIOBHBIM MpOLIECC, B IMPOU3BOJCTBE KOTOPOrO HAXOAUTCSA JEN0, B CBSI3U C KOTOPBIM
OCYIIECTBIISIaCh MEAMALUS, B MOPSAIKE, YCTAaHOBICHHOM 3aKOHOIATENhCTBOM PecmyOiuku
Kazaxcran. CropoHbl Menuanuu 00s13aHbl HCIIONHSTH COrJlallieHue 00 yperylinpoBaHUU
cnopa (KOH(IUKTA) B TOPSAKE M B CPOKH, INPEIyCMOTPEHHBIE STHM COTJalleHueM. B
COOTBETCTBUU CO CT. 5 3aKkoHa OCHOBAaHHMEM IIPOBEJICHUS MeIUallMd M Y4acTus B Hell
ABIIIETCS B3aUMHOE JOOPOBOJIBHOE H3BSABICHHE CTOPOH, BBIPAKEHHOE B JOTOBOpPE O
MeAMAllUY, 3aKI0YEHHOM CTOpOHaMu ¢ MeauaTtopoM. CTOpPOHBI BIIpaBe OTKAa3aTbCs OT
MeJualuy Ha Jr0oi ee craguu. Meaunarop cornacHo 1.3 cr.12 3akoHa BpaBe OTKa3aThCA
OT TMPOBENCHUS MEIUAllMH, €CJIH, [0 €ro MHEHHIO, JajbHeHIlne yCUIus B Ipolecce ee
MPOBEJCHUS HE MPUBEIYT K pa3peuieHuto cropa (KOHQIMKTa) MEXAY CTOPOHAMHU, JHOO
NPEKPATHTh MEIUAIMIO C COTJIACHSI CTOPOH, 3aKPETJICHHOTO B MUCHbMEHHON (hopMme.

Menuamusi ¥MeeT psii MPEUMYIIECTB: TOBbIMeHHE 3(deKTuBHOCTH paboThI
cyneOHoii cucremsl PK, Tak kak gactp fnen OyneT paccMaTpuBaThes MOCPEICTBOM MeTUalUU
U CyJbl OyIyT CYLIECTBEHHO pasrpykeHbl. B 061acTu pemeHust KopropaTUBHBIX CIIOPOB, /1€
Oyner OoJsiee BBICOKA BEPOSTHOCTH YIOBJIETBOPEHUS HHTEPECOB CTOPOH pe3yJbTaTaMH
paccmotpenust cnopa. Kpome TOro, y4acTHUKHM YperyJlHpOBaHHs CIOpa MOTYT BIOJHE
YCIENHO COTPYAHMYaTh W B OyaylieM, TOT/a KOTJa OTHOIICHHUS MEeXAYy Y4YaCTHHKaMH
cyneOHoro pasbuparenabcTBa 4YacTo OBIBAlOT O€3HAJEKHO HcCHopueHbl. HecoMHEeHHBIM
JTOCTOMHCTBOM TaKXe SBJISETCS M KOH(DUIEHIIMAIBHOCTh IPOLEIYphl MEAUAIMH, TOTAA KaK
cyJ1eOHbIE CIIOPBI MOTYT CTaTh JOCTOSIHUEM OOILIECTBEHHOCTH.

Cnenyer OTMETHTb, YTO MENMALUs HMEET HEKOTOpPbIE HEJOCTAaTKH B IIPOLECCE
peanu3alyM AAHHOTO MHCTUTYyTa. MeaMaTUBHOE COTrJIallleHHe Kak W JIIoOOH TpakIaHCKO-
IIPaBOBOM JIOTOBOp MOXeT B OyaymieMm HapymieH. CTOpOHBI MOTYT IMOTPaTUTh BpeMs H
CPEJICTBA, HO CIIOP B UTOTH, BO3MOYKHO, BCE PaBHO MPUJETCS pacCcMaTpuBaTh B CyJE, €CIH
0JIHA U3 CTOPOH IEpeIyMaeT BBIIOJIHATH YCIOBUS corjameHus. DPPeKTUBHOCTh MPOLETypbI
MeIMali OYeHb 3aBUCHMA OT CTEIIEHH COTPYAHUYECTBA CTOPOH KOH(IMKTA, UX TOTOBHOCTH
MOWTH Ha pPa3roBOp, HABCTpPEUY APYT APYTY, CKIOHUTHCS K Kommpomuccy. HesHaunTenbHbIi
MPAKTUYECKUI OMBIT MPUMEHEHHUs B Halleil cTpaHe Mpoueaypbl MeAHallMM, HEelIOBEpHE K
MHCTUTYTY ITOCPEAHUYECTBA KaK aJbTEPHATUBE CYIONPOU3BOICTBY.

Hameit ctpane mnorpelyercsi Bpems, YTOObl MHCTUTYT MeIWAMM ObUT BHEIPEH
MIOBCEMECTHO, YTOOBI 0OIIECTBO MOHMUMAJIO €T0 BaXKHOCTh U HEOOXOJUMOCTb.

Jluteparypa

1. Va3 Ilpesunenra Pecniyonmuku Kazaxcran ot 20 centsops 2002 roga Ne949 «O Konuennuu npaBoBoit
nonutuku Pecnyonuku Kasaxcrany // UntepreT-pecypest http:// online.zakon.kz
2. 3akon Pecriyonuku Kazaxcran ot 28 siaBaps 2011 roma Ne401-1V 3PK «O meauanumny




—38—

Huxkunmua B.b., CamocBat O.H.
IMIUpHYecKoe UccaeJ0BaHUE CIIOCO00B CONMAIBLHOIO 0100peHNsl B COMAJIbHBIX CETAX

Kypckuii I'ocyoapemeennwiit Meouyunckuii Ynusepcumem (Poccust, Kypck)
d0i:10.18411/scc2015-12-39-41

B cBs13u ¢ pacTymuM 4iciioM NOJb30BaTeNeld HHTEPHETA U, B YACTHOCTH, COLIMAIbHBIX
CeTei, MOSIBIIIACh HEOOXOIMMOCTh HCCIEIOBAaHUS TPOIECCOB, MPOUCXOMAAIIUX B JTaHHON
4acTU BUPTYyaJIbHOU peasibHOCTHU[ 11].

[lepBas comumanbHasi ceTh Obuta cosnana B 1995 rony PanauKonpaacom u umena
CBOEH LIEJILI0 OKWCK OJHOKJIACCHUKOB M oOmienne ¢ auMu. C nossieHueM Facebook B 2004
roJly IPOU30LIO0 PE3KOE YBEIUUEHHE M10JIb30BaTENEH COLMAIbHBIX ceTei[5].

Bcero B mupe Ha 2014 roa yucio moib30BaTeNeil HHTEPHETA MPEBBICKIIO OTMETKY B 3
MJIPJI.YETO0BEK, U3 HUX 00JIee MOJIOBUHBI SBIISIOTCS MOJI30BATEIISIMU COIMATBHBIX ceTeit (20%
OT HaceseHus 1iaHeTsl)[6].B Poccun umciio monws3oBareneli nHTepHETa gocturaet 80 MITH.
YelloBeK, M3 HHX 95% ABIAIOTCS II0JIL30BATCISMH COLMANLHBIX cereill. CoriacHo
cratuctuyeckuM AaHHbIM AdobeSocial komMuecTBO Moyb30BaTENEil COIUANBHBIX CeTeil C
2010 mo 2015 rox BeIpociio mouTH B Ba pasa (¢ 37,5 muH. yenoBek 10 76 muH.)[8]. Y3 HUX
00JIbIIIE MTOJIOBUHBI OOIIETO YKCia MOJIb30BaTeNeii HACUUTHIBAET MOJIOJICHKb.

IToapocTok, Kenarmui OTAEIUTECA OT POJUTENEH, HIIET IPYIILY, B KOTOPOH OH MOT
Obl TIpOSIBUTH ce0s Kak B3pochbii [1, 2]. MHTepHeT (WM coluanbHas CETh) — CaMBbIi
JOCTYIHBIH M Oe30macHbli (C TOYKM 3pEHUs IMOAPOCTKA) CHOCO0 HAXOXKIEHHUS TaKOIo
o011eHus.

CouuanpHass CceTh BBICTYNMA€T KaK CHUCTEMa II0JIb30BATEJICH, COEAMHEHHBIX
BUPTYaIbHBIMU B3auMoOCBs3siMH [8, 9]. Ilporeccel, mpoucxozsimye B COLUAIBHBIX CETAX,
MOTYT OBITh HE CBSI3aHBI C MpoIlecCaMU OOBEKTUBHOU peanmbHOCTH[S, 10], omHako, OHH
OKa3bIBAIOT BIUSHUE HA CAMOBOCIPUITHE TIOJIPOCTKA U €0 KOMMYHUKATUBHOE MOBE/ICHHE.

Kaxnpii moapocTok, perucTpupyscb B COLMAIBHOW CETM W NPOSABIAS B HEH
KOMMYHUKATUBHYIO aKTUBHOCTb, pAcCUMTBHIBAET Ha ONPEIEICHHBIM pe3yabTaT CBOEU
nesaTenbHOCTH[7]. MBI BBIICNWIN CIEAYIOIMIME KAaTErOPUU BO3MOXHBIX PE3YJIHTaTOB
KOMMYHHUKAaTHBHOW aKTUBHOCTH B  COIMANBHBIX CETAX: COLHUajdbHOE OJ00peHwe;
KOMMYHUKAIUs; HTHPOpMaIHsl; YBEPEHHOCTh B ce0e; IeATeTbHOCTh; CAMOBBIPAKEHHUE; CHATHE
cTpecca, crnoco0 OTBIEYHCS OT MPoOIIeM, pa3BlICUSHHS; HHOE.

ConuanbHoe 0100peHue B COLIMATIBHBIX CETAX MBI ONPEJENIIeM KaK 3MOLHUOHAIBHYIO
MOAJEPKKY BHUPTYaJbHBIM COOOIIECTBOM HWHAMBHIY B BHJAE COLMUATBHOTO TMPUATHS, 34
coJiepaHue JCHCTBUM, COOTBETCTBYIOIIEE colManbHOMY oxkunanuio[3].LlenenanpaBieHHbIi
MOWCK CYOBEKTOM OJOOpPEHHs] B COLMANBHBIX CETSX BBICTYNMAaeT OJHHM HX BEIyIIUX
MEXaHN3MOB BOSHUKHOBEHHUS OT HUX 3aBHCUMOCTH[4].

ComuanbHoe O0700peHHE B COLMATIBHBIX CETSIX HMEET OCOOYIH IIEHHOCTh JUIS
MOJAPOCTKOB, TaK KakK SBISETCA OJHMM M3 TIOKazaTelied YCIENTHOTO B3aWMOJCHCTBUS
VHJIUBUJIA C COUMAIIBHOW IPYIIIOM.

CrocoObl BBIPOKEHUSI COIMATBHOTO OJ00OpEHUsS B COIHAIBHBIX CETIX - JTO
KOJIMYECTBO «IAWKOB» (3HAaK «HPABUTCS»), KOIUYECTBO KOMMEHTAPUEB/OT3BIBOB K
OonyO0MMKOBaHHONW WH(MOpPMAIUH, KOJIMYECTBO PETOCTOB (TIEPEHOC 3aMKMCH CO CTEHBI OJHOTO
npoduns Ha CTeHy Japyroro mpoduias 0e3 W3MEHEHHUH), KOJIWYeCTBE MOIIMUCUYUKOB/IpY3eid
npodus.

Jlaiik kak TMOKa3aTelb COIMAIBLHOTO OJOOPEHHS B COLMATBHBIX CETAX HE HMeEET
OJTHO3HAYHOTO CMbICHa. «Jlaifk» uMeeT mpsiMoe 3HaUYeHNe - CHMITaTHsI, HO B CETH UHTEPHET OH
MOXKET TMPUHUMATh M JApyrue 3HadeHus. DyHKIUM aiika: CcoIMalbHOEe OJ00peHwHe;
MpUBJICYCHHE BHUMAHUS K JTUYHOCTH TOTO, KTO OCTABIISET JaiiK; MPUBJIEUEHUE BHUMAHUS K
uH(pOpMAIIMK, Ha KOTOPYIO OCTAaBJISIOT JIAWK; BBIPAKEHUE JINYHOW CUMIIATHH.

KonnuecTBo KOMMEHTapuil/OT3bIBOB SBIISETCS MTOKA3aTEIeM COLUATBHOIO 000pEHNs,
HE 3aBHCHUMO OT TOTO MO3WTHUBHBIA MM HETATUBHBIN XapakTep OoHM UMeroT. KoMMeHTapuu u
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OT3BIBBI BCErJa SBISAIOTCS 3HAKOM BHHMaHUS K TyOnmkyemod wH(opmanuu. DyHKIuN
KOMMEHTApUs/0T3bIBA:  COLMAIBHOE 0100peHHe; BBIPAKEHHE COOCTBEHHOTO MHEHHS
OTHOCHUTEJIEHO MyOJIMKyeMOl HH(OpMAIMK; BhIpaXKEHUE COOCTBCHHBIX YYBCTB M AMOIIWH;
NpUBJICUYCHHE BHUMAHUS K JMYHOCTH TOTO, KTO OCTAaBJIAET KOMMEHTAPHIii; MpPUBJICYCHHUE
BHUMaHHUsA K HWH(OpMaIuu, K KOTOPOW OCTaBJISIOT KOMMEHTApHii; CIIOCOO YCTaHOBJICHUS
KOHTAaKTa C aBTOPOM; CPEICTBO KOMMYHHKAIIMM C APYTUMH TOANHUCYMKAMHU; BBIPAKCHUE
JMYHOTO OTHOIICHHS K aBTOPY.

KonugecTBo penocToB (IIEpeHOC 3aKMCH CO CTEHBI OAHOTO MPO(UIISA Ha CTEHY IPYTOro
npodwist 6e3 H3MEHEHUI) KaK MMoKa3aTellb COIMAIBHOTO 0JI0OPEHHUSI B COITUAIBHBIX CETAX HE
UMeeT OJHO3HAYHOTO cMbIcia. DYHKIMM PEnocTa: CoXpaHeHue MHPOPMALUU JUIS JTUYHOTO
NOJIb30BAHUS; COXPaHCHHs WHPOpPMALUMU JUIsI €€ JIaJbHEUIIero pacnpoCTpaHCHUS;
BBIPQKEHHE CBOETO COTJIACUS C IMO3UIMEH, OTPAKEHHOW B OIMYyOJIMKOBAHHOW MH(OpPMALNY;
BBIPQKEHUE JIMYHOTO TIO3UTHBHOTO OTHOIICHHS K aBTOpY; IPHBIICYCHUE BHUMAHUS K
JUYHOCTH TOTO, KTO JIENAaeT PENoCT; Cnoco0 YCTaHOBIIEHHS KOHTaKTa C aBTOPOM; CIIOCOO
0OHOBJICHHS COOCTBEHHOM MHGOPMAIIMU TIPOPHIIS U TPUBIICUCHUS HOBBIX MOIITUCUYNKOB.

KomnyectBo moanucumkoB/npy3eil mpoduis sBISETCS OJHUM W3 IIOKa3zaTesei
MOMYJISIPHOCTA B COLMAIBHBIX CETAX (YPOBHS COLMANBHOTO 0a00peHwms ). [lonb3oBatensim
COLMAIBHBIX CeTell He 0053aTeNbHO IOANMCHIBATHCS Ha HHTEPECYIOIIHME HMX CTPAHHIBI U
npodwm. [Toanucka wim npoch0a 100aBUTh B JPY3bs SBJISETCS MOKa3aTeieM 0osee OJIU3KHX
OTHOILICHWA, OCHOBaHHBIX Ha cummaTtud. [lonmucka Ha mpoduiab Takke O3HAYAeT TO, UTO
JIOJM 3aMHTEPECOBAaHBI JIPYT B JPYre M pa3lelsAioT WHTEpechl Apyr Apyra. DyHKImu
MOJIIMCKH/IPYKOBI B COIMATIBHBIX CETSAX: CHOCO0 CIEIUTh 32 OOHOBJICHUSMH WH(pOpMAIUN
npodwis; TPOSBICHUE OJM3KUX OTHOIICHWH, OCHOBAaHHBIX HAa CHMIIATHH, CHOCO0
YCTAHOBIICHHSI OJM3KUX JIPYKECKHX OTHOIIECHHWH; CIOCO0 NPUBICUEHHS COLUAIBLHOTO
0JI00pEHUsT; CIIOCOO BBIPAXKEHUSI CBOETO OJJOOPEHUS MMOJIb30BATEI0 MPOMUIIs; JeMOHCTpAIIUs
NPUHAJIC)KHOCTH.

Mpb! BbyiEIMAN A cedst 00JIacTh KOMMYHMKATHBHOTO TOBEJEHHS IOJPOCTKOB B
COLMANBHBIX CETAX M OOO3HAUMIM B KA4eCTBE MM HCCIIEOBAHUS - OJMIIMPHUYECKOE
UCCIIeIOBaHHE CIIOCOOO0B COIMATIBLHOTIO OJJOOPEHHS B COLIUATBHBIX CETAX.

OnpenenuB Uit ceOs CHEKTp HW3ydaeMbIX 3ajad, Mbl copMupoBanmu BEIOOPKY
UCCIIEIOBaHMs: TMOAPOCTKU 14-17 J5eT pycCKOroBopsiIiHe, AaKTHBHO HCIOJb3YIOIINE
conuanbHbie cetn (He MeHee Tpex) (111 uenomek). MccnmemoBaHue OCyIIECTBISIIOCH B
connanbHbeIx ceTsax Facebook [https://ru-ru.facebook.com], Twitter [https://twitter.com],
ask.fm [http:// ask.fm], CrnpammBaii.py [http://sprashivai.ru] B 2013-2015 r.r. UccinenoBanue
IPOBOJIMIIOCH ITOCPEICTBOM METO/1a KOHTEHT-aHaIN3a.

Pemrast 3aaqy SMIUpHUYECKOrO HMCCIIEOBAHNE CITOCOOOB COIMAIBHOTO OJ0OpPEHUS B
COLIMAJIBHBIX CETAX, ObUIN TOJTYYEHBI CIEYIOUINE PE3YybTaThI.

e CpenHee YUCITO 3aMKCEH akKayHTa MoaApocTKa — 44 3amwucu (ot odrero yncia - 4860);
CpenHee KOJTMUYECTBO BUPTYAIbHBIX Apy3el — 445(oT obrero yucia - 49399);

CpenHee KOJIMYECTBO MOAMUCYMKOB aKKayHTOB — 2716 (ot o6iero uuncita - 3015009);
CpenHee 4nCIIO TPYII MO UHTEPECaM, B KOTOPBIX COCTOUT MOAPOCTOK — 122(0oT obmiero
grcia - 13579);

CpenHee 4KCIIo JTAWKOB aKkayHTa mojapoctka — 34605(ot obriero uncna - 3841264);
Cpe/Hee YuCio JIMYHBIXPEnocToB — 15(0T odriero uucna - 1722);

Cpe/Hee YuCio PerocToB IPYTUMHU TOIb30BaTenssMu — 295(oT obrero yucia - 32783);
CpenHee KOJTMYECTBO KOMMEHTApHi akkayHTa — 1676(oT o61ero uncia - 186048);
CpeHee KOJIMYECTBO JIMYHBIX (POTO-BHICO MaTepraioB — 13(ot obmero uncna - 1551);
Cpennee 4ncio MPSMBIX 00palieHui U OTKPHITONW camopeksiaMmbl — S(0T ob1ero vmcna -
576).

CoumanbHOe 0700peHHe B COIMAIBHBIX CETSIX, BhIpa)Karolieecs B JIallKax, pernocTax,

KOMMEHTApHUSX M TOJIHMCKAX, HE 3aBUCHT OT KOJIMYECTBA 3alUCcei akkayHTa. J{JIsl oTyqdeHus
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COLMAJIBHOTO 0I00pEHNUsI B COLMATIBHON CETH JOCTAaTOYHO OJHOM 3allMCH aKKayHTa, KOTopas
COJICPKUT B cebe BOCTpeOOBaHHYIO MH(POPMAITHIO.

HauOosnbliee 4nucio 37€MEHTOB COLMANIBHOTO OA00OPEHMS Y aKKaYHTOB, COAEPIKAIIMX
npsMble OOpamieHusi. DTO MOXXHO OOBSACHUTH TEM, YTO BO3HHMKAET OMIYIICHWE JHMYHOTO
oOIIeHus, U NPSAMOH IMPOCHObI HENOCPEACTBEHHO K PELUNMEHTY. A JM4YHOe oOpalieHue
BOCIIPUHHUMAETCSl KaK MpUIJAlIEeHHEe K KOMMYHMKAllMd, U Ha 3TO PELMIIUEHT OXOTHEE
0TBEYAaeT KOMMEHTapUsAMHU, JalKaMy, perocTaMU, OAMUCKAMU.

AKKayHTBI ¢ OOJIBIIMM YHCJIOM IOANMCYUKOB, JIAMKOB, PENOCTOB M KOMMEHTapHUi
IpUBJIEKAIOT K cebe Ooiblue Jirofaeil. B Takux akkayHTax JIOAM OXOTHEE OCTaBISIOT CBOU
AJIEMEHTHI COLMAILHOTO OAOOpEHMsI M3 COOOpaKeHHH TOro, 4TO TEM CaMbIM OHHM M CaMu
HOJY4aloT coLualbHOE oJ0o0peHne. Tak Kak akKayHT COAEPXKUT B cebe OoiblIoe YHCIIOo
AIIEMEHTOB  COLHMAIBHOTO  OJ0OpEeHHs, OH MpeAcCTaBisieT co0oil  BOCTpeOOBAaHHYIO
uHpopmanuto. Ilogpoctkn onoOpsOT Takyto HMHGOpMAaLMIO, YTOOBI MPOAEMOHCTPUPOBATH
OKpPY’KaroIIUM, YTO OHU «B TEME», U OHU COTJIACHBI C TPYyNIOM. Eciu jke akKayHT COJIEP>KUT B
ceOe MeHbIlIee YHCIO 3JIEMEHTOB COLMAIBHOTO OJOOpEHHUs, MOAPOCTKHM HE OXOTHO
OT3BIBAIOTCS HA HETO, TaK KaK B 3TOM cilydae nH(pOpMaIus SBIsSETCS HEBOCTPEOOBAHHOMN 1 HE
IpeCTaBiseT HEHHOCTH JJIsi HHTEPHET-TIPOCTPAHCTBA.

Taxxe s37€MEHTHl COLUANbHOIO 0J00peHHs HecyT B ce0e (YHKUIUIO IpU3bIBA K
KOMMYHHKAIIMM CaMOro KOMMYHHKaTopa. Yepes J1aliku, pernocTbl, KOMMEHTApUH U MOANNUCKU
OJIMH YEJIOBEK COOOLIaeT JPyroMy, 4TO 3aMETHJI €ro COOOILIEHHS, YTO OH OAO0OpSET UX U
paszensieT MbICIM KOMMYHHMKaTopa. TeM caMmbIM pelUIHUEHT MPOSBISET K KOMMYHUKATOPY
CUMIIATHIO U MO3UTUBHOE OTHOIIEHUE, U MPU3bIBAET €ro K JajlbHEW KOMMYyHUKauuu. boiee
BCEr0 pELUIUEHT B TaKOM CHUTyallud 3aMHTEPEeCOBaH B TOM, YTOOBI KOMMYHHUKATOp
IIOMEHSUICS. ¢ HUM pPOJISIMH U CaM CTall PELUIIMEHTOM, OCTAaBUB 3JIEMEHTHI COLIMAIBLHOTO
0J100peHUs B aKKayHTE HOBOT'O 3HAKOMOTO.

BriBoanl

DJNeMeHTBl COLMAIBHOTO OJ00pEHMsI B COLMAJBHBIX CETAX HECyT B cebe (DyHKIIHIO
BBIPQXEHUS JIMYHOM CUMIMATUX MH(OpPMALMK UM aBTOPY JaHHOM MHPOpManu. DIEMEHTbI
COLIMAJIBHOTO OJ00pEHMs B COLMAIBHBIX CETSX MMEIOT JIBOMCTBEHHYIO HAIPaBIEHHOCTb: C
OJIHOI CTOPOHBI OHHM BBICTYNAIOT KaK CHOCOO COLMAIbHOIO OJ00pEHUs TOMY, KOMY JAaHHBIN
AJIEMEHT aJPecoBaH; C JPYroil CTOpPOHBI OHM BBICTYHNAIOT KaK KOCBEHHBIH CHocol
MPUBJICYCHUS COIIMAIBHOTO OJI00PEHUS K TOMY, KTO JJAHHBIHN 3JIEMEHT aJpecyer.

OCHOBHBIM 3JIEMEHTOM BBIPRKEHUS COLMAIBHOTO OAOOpPEHHsS] B COLMAIBHBIX CETAX
ABIIETCS «Iak». JIalik Kak mokasareib COLMAIbLHOTO OJ0OpEHHS B COLIMAIbHBIX CETAX HE
MMEET OJHO3HAYHOrO cMbIcia. «JIalik» MMeeT npsMoe 3HAauY€HHUE - CUMIIATUs, HO B CETH
MHTEPHET OH MOKET IPUHUMATh U Ipyrye 3HaueHusl.
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Yynauauna E.E., 3enxkuna A.B.
HccnenoBanue NOHATHITHOM KAaTeropuu «(pMHAHCOBASI YCTOMYHUBOCTH» B 1eATEJIbHOCTH
¢dapmaneBTHUYECKOH OPraHM3allMU HA COBPEMEHHOM 3Tare

Boponescckuii cocyoapcmeennwitl ynusepcumem (Poccusi, Boponeoic)
doi:10.18411/scc2015-12-39-41

BaxHoCcTh cTaOMIBHOTO (YHKIMOHHPOBAHUS CYOBEKTOB PO3ZHHYHOTO CErMEHTa
(apMalleBTUYECKOTO  pbIHKA  OYEBUIHA U SBIAETCS  HEOOXOAMMBIM  YCJIOBHEM
KOHKYPEHTOCIIOCOOHOCTH OpraHU3allid TPH HWHTEHCUBHOM pocTe (apMareBTHYECKOTO
pblHKAa. OTO 00YyCIOBIMBAaeT HEOOXOJUMOCTb IOCTOSHHOIO MOHMUTOpPHMHIA IOKa3aresnen
YCTOMYUBOCTH (PYHKIMOHUPOBAHUS (papMalileBTUUECKUX OpraHU3alni.

Panee camo0 TmOHATHE «yCTOMYMBOCTB» HCHOJB30BAJIOCh, Kak IPaBUJIO, B
€CTECTBEHHBIX HayKax, JIsl 00eCIeYeHUsI CIOCOOHOCTH CHUCTEMBI COXPAHAITh CBOE MOJI0KEHUE
OpU BO3ACHCTBMM Ha Hee pa3HooOpa3HbIX (akTtopoB. [loBbileHHE BEPOSTHOCTU
BO3HUKHOBEHUS  KPU3UCHBIX  SIBICHUH,  BBI3BAHHBIX  BBICOKOM  JWHAMHYHOCTBIO
OOIIECTBEHHOT'O Pa3BUTHS, NMPHUBEIO K HEOOXOAMMOCTH MCIIOJIb30BAaHUs ATOTO TEPMUHA U B
IKOHOMHYECKUX Haykax [19], a mo3xe u B (papmMarieBTHIECKOH OTpaciiy.

OO0oOuieHne MHOTOYMCIIEHHBIX HAy4YHbIX paboT B 0OOJIACTHM  yCTOMYMBOCTH
XO3SIMCTBYIOIMX CYOBEKTOB TO3BOJIIET YTBEPXkAaTh, YTO B HACTOAIICE BpPEeMs KaTeropus
«(hrHaHCOBass yCTOMYMBOCTb OpraHM3alllu», B TOM YUCiIe U (papMalleBTUUECKOH, SBIISETCS
OTHUM U3 BHJIOB OOIIEH yCTOMYMBOCTH OPraHM3AlUHM HapsAAy C TaKUMH BHIAMH Kak
KOMMepuecKas (MapKeTHHroBas, pPBIHOYHAS), IPOM3BOJICTBEHHO-TEXHUYECKasI
(TeXHOJIIOTUYECKast),0praHN3allMOHHAs, WHHOBAI[MOHHAs,  COIMAlbHAs, HKOJIOTHYECKas
[2,6,15,16] (puc.1).

IMon ¢apmaneBTHYecKOW OpraHU3aIield B HACTOSIIEM HCCICOBAHUU MBI Oynem
NOHUMAaTh ANTEYHYI0 OpraHU3alMi0 -OpPraHU3aLMUI0, CTPYKTYpHOE  IOjpa3feieHue
MEIUIIUHCKONW OpTaHU3alllH, OCYIIECTBISIONINE PO3HUYHYIO TOPTOBIIO JIEKaPCTBEHHBIMHU
npenapaTtamMi, XpaHeHue, MepeBO3KY, M3TOTOBJIEHHE U OTIYCK JIEKAPCTBEHHBIX IpernapaToB
JUTSL MEAUITUHCKOTO TIpuMeHeHus [ 1].

dunancoBas COCTORHYE PUHAHCOBbIX CPeACTS
- | o0b6ecneunBaTb 6ecnepeboitHyio paboty
YCTOUYHUBOCTDH Bcex npoueccos AO
COHI/IaHBHaﬂ YPOBEHb COLMabHOM OTBETCTBEHHOCTM
YCTOﬁqHBOCTB AO nepeg, paboTHMKamm 1 obLiectBom
OpraHI/ISaIII/IOHHaSI CTabUALHOCTb U 3G dEKTUBHOCTL
Oﬁmaﬂ yCTOﬁ‘-IPIBOCTB OpraHW3aLyOHHO CTPYKTYpbI
YCTOMIUBOCTH L )
anTe4yHo r )
OpraHu3aIuu Kommepueckas N
- YPOBEHb AeN10BOM aKTMBHOCTH
YCTOI/ILH/IBOCTB
TexHonmoruueckas cnocobHOCTbL 06ecneunsaTh pecypcamu
YCTOI\/'I‘II/IBOCTI) Bce npoueccbl AO
I/IHHOBaHI/IOHHaﬂ CNOCOBHOCTb K K BHEIPEHEMIO HOBbIX
YCTOﬁqHBOCTB TexHonoruin/snaos pabot/ycayr

Puc. 1. Cmpyxmypuzayus snemenmos ooweti ycmoudugocmu opeanu3ayuil.

[Ton ¢dwuHaHCOBOW YCTONYMBOCTHIO MOHMMAETCS COCTOSIHHE (PMHAHCOBBIX DPECYpCOB
anTeyHOll OpraHu3aluy, MPU KOTOPOM amnTeyHas opraHusaius crnocoOHa oOecredyuBaTh
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OecriepeOoiHBIN POIEcC MPOU3BOJICTBA, pealIU3allMi TOBAPOB allTEYHOT0 aCCOPTUMEHTA, UX
pacmiuperre ¥ OOHOBJICHHE, BHEIPEHHE HOBBIX TeXHOJIOTHH. KoMMepueckast yCTOMYHMBOCTh
ONpeNeNseTCs YPOBHEM JEJIIOBOM aKTUBHOCTH AaNTEYHOW OpraHU3alMM, MPUHAJICKALEH el
JI0J7I€ PhIHKA M PBIHOYHBIM MOTeHIUANOM. CTaOMIBHOCTH MPOM3BOACTBEHHOTO IUKIA (IS
anTeYHbIX OpraHu3alfii, OOJBIIMHCTBO M3 KOTOPBIX SBISIOTCS HEMPOU3BOJICTBEHHBIMU, B
HACTOALLIEE BpeMs JaHHBIM IUKI CBOJUTCS K IENOYKE: «3aKa3-3aKylKa-TPOAaKay),
HAJIAXKEHHOCTh PECYpCHOT0 OOecreyeHus] JAaHHOTO IUKJIA OMNpPENesseT TEXHOJIOTHYECKYIO
YCTOHYMBOCTb. J[e10Bast aKTUBHOCTb (KOMMeEpPYECKasi yCTOMUMBOCTh) XapaKTepHa sl KaKI0U
anTEeYHOM OpraHu3aluMud MW [OpeanoiaraeT  yiaydlleHHEe TakuX I[IOKa3aTeled  Kak
000paunMBacMOCTh aKTHBOB, BEJIMYKMHA TOPrOBbIX 3amacoB. OpraHu3alMoOHHAsl YCTOWYMBOCTD
XapaKTepu3yeT CTaOMIbHOCTh U 3P(HEKTUBHOCTh BHYTPEHHEH OPraHn3alluOHHON CTPYKTYPHI.
WMHHOBanMoOHHAasi ~ YCTOWYMBOCTH  TNPEAINOJIAraeT  CHOCOOHOCTh  (hapMareBTHUECKOU
OpraHM3alMil K BHEAPEHUIO HOBBIX TEXHOJOTUH M CIOCOOOB OpraHMU3alMH IMPOIYKIHUH,
BBIITYCKY HOBBIX BUJIOB MPOAYKIIUH, BHIIIOJHEHUIO HOBBIX BHJIOB Pa0OT M OKa3aHHIO HOBBIX
BUJI0OB yciyr. ConuanbHas yYCTOMYMBOCTh XapaKTEPU3YETCS YPOBHEM COLMAIbHOMN
00ecre4eHHOCTH paOOTHUKOB M COLMAIbHON OTBETCTBEHHOCTHIO AlITEYHON OpraHMU3allM B
peanu3anuy ToCcyJapCTBEHHBIX MPOrPaMM MO0 TapaHTHPOBAHHOMY OOECTIeUeHUIO HACETICHHUIO,
Y4acTHIO B OOILECTBEHHBIX IpOLEcCax. DKOJIOIMYECKas yCTOMUNBOCTh HE pacCMAaTPUBACTCS
KaK 3HayuMas JUid anTeYHbIX OpraHu3aluil, MOCKOJBbKY OTpaciieBble TpeOOBaHUS K
TPAaHCIOPTUPOBKE, XPAHCHMIO, peaau3aluy, YTWIN3alUU JIEKapCTBEHHBIX  CPEICTB
YUUTBHIBAIOT JKOJOTHYECKYIO0 COCTABIISIONIYI0 KaK 00S3aTelnbHYI0 MpU (QYHKIHMOHUPOBAHUU
anTe4YHbIX opraHu3anuii. Ha ’ToM ocHOBaHWM, B NanbHEHIIeM MBI He OyaeM MPUHUMATH BO
BHUMaHUE 3HAUYMMOCTb JIaHHOM  KaTeropuu B  0OWEH cucTeMe  yCTOMYHMBOCTH
(dapmaneBTUUECKON OpraHu3aIuy.

3HaYUMOCTh KOHKPETHOTO 3JIEMEHTa B 00IIEeH YCTOWYMBOCTU alTeUHON OpraHu3aluu
omnpezensercs LeNIMH U 3aJadaMH, KOTOopble OHa (OpMHUpPYeT B paMKax BBIOpaHHOM
MOJIeNIN/CTpaTerul pa3BuUTHs. V3MeHeHne BHEIIHUX YCIOBUH (DyHKIIMOHUPOBaHMS anTEYHON
OpraHM3alil Ha COBPEMEHHOM OJTane (yIOpOoXKaHME KpEeIWTOB, POCT ILIE€H, MaJeHue
MOKYINaTeabCKON CIIOCOOHOCTH MoTpedbuTenei 3a cueT MHQISAMOHHBIX MTPOLIECCOB, CHUKEHHE
KayecTBa rapaHTUPOBAHHOTO JIEKAPCTBEHHOI0 00ECIIeUeHNUsl HaCeIeHMs], TsDKETasi CUTYyalus ¢
UMIIOpPTO3aMeIlleHHeM U Jip.) (GOPMHPYET MPEANOChUIKM JJIS CMEIIEHUS CYIECTBYIOLINX
AKIIEHTOB B 00IIEl yCTONYNBOCTH OpPraHU3alINN.

JU1 BBISIBIIEHUS TOMUHHUPYIOLIETO BUJA YCTOMYMBOCTU alTEYHBIX OpraHU3aluil HaMu
OBLI MPOBEIEH AKCHEPTHBIM OMpPOC PYKOBOAUTENEH anNTeuHbIX opraHusanuii r.Boponexa u
Boponexckoii obmactu. Omnpoc ocyIIecTBiIsCcsS MO pa3pabOTaHHOW aHKeTe B MEpHOJ C
stHBapsi 1o anpeib 2014 roga MeTo0M 0YHOTO aHKeTUpoBaHus. B pesynsraTe 06padoTku 184
aHKeT YCTaHOBJIEHA JOMMHHUPYIOIIas pojib (PMHAHCOBOH yCTOWYMBOCTH B 0OMIeil cucreme
YCTOMYMBOCTU (papmarieBTHUeckor opranm3anuu (tabmmma 1). CorjmacHO TONYYEHHBIM
pesynbratam 32,1% pykoBoaMTeNnel cUMTAlOT Hambosee BaXHOHM cocTaBisioiield B oOrien
YCTOMYMBOCTA (PUHAHCOBYIO YCTOWYMBOCTH. CIEAYIONIMMHU TIO 3HAYUMOCTH BBICTYIAIOT
couuanpHas (25,1%) u koMmMmepueckast yctolauBocTh (21,3%) (Tabnuma 1).

[TonyyeHHble pe3ynapTaThl MO3BOJISIIOTOTPAKAIOT TPEHJ MHBIX OTpACiIed YKOHOMUKH,
KOTOPBII B MOCIEIHUE TOABI XapaKTepU3yeTcsi pOCTOM BHUMAaHUS K KaTeTOpuu «(puHaHCOBas
YCTOMYMBOCTh OpPTaHU3AIMI» CO CTOPOHBI OM3HEC-COOOIIECTBA U TPEICTABUTENICH HAyYHOMN
oOmiecTBeHHOCTH  [22], a Takke CBHUJCTEIbCTBYIOT O COXPaHEHHHM TEHICHIUHU
MPEUMYIIECTBEHHON OpHEHTAllMU aNnTEeYHBIX OpraHu3aluii Ha (QUHAHCOBBIE MOKA3aTENIH
opranu3zaiu, o00o3HaueHHoOH B paboTtax burepsxosoit A.M, Esnonosa U.U., Kocoroit 11.B.,
HaymoBoit H.A., PwpokkoBoit M.A., TyxOarymaunoit P.I'., TiopenkoBa W.H. u mp.
[9,18,21,23]. OGpamaeT Ha ceOsi BHUMaHUE OJM3KO CTOSIIKE 1O 3HAYMMOCTH ISl SKCIIEPTOB
coLlMaJbHAs U JeNIoBasi aKTUBHOCTh. JTO HOBasl TEHACHIIMS B CUCTEME OOIIel yCTONYNBOCTH
anNTEeYHbIX OpraHM3alMM, KOTOpas HaMH TPaKTyeTCs KaK pe3ysbTaT CMEHbI aKLEHTOB B
o0ecre4eHn KOHKYPEHTHBIX MPEUMYIIECTB HAa POSHUYHOM CETMEHTE JIOKAIBHOTO PhIHKA: OT
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OpHEHTAIlMM Ha TOBAapHBbIE pecypchl (aCCOPTUMEHT M €ro LEHbI) K YEIOBEYECKUM pecypcam
(IpUBEP>)KEHHOCTh K AaNTeYHOM OpraHM3allid M y4acTUE€ B COLMAIBHBIX MPOEKTaxX MIJis
notpeduteneit). B konme 90-x mpomwtoro cronerus u Hadane 2000-X TOJOB OCHOBHOM
MPUYMHON BBICTYIAJa HEOOXOJMMOCTh PECYpPCHOr0 00€CTeueHUs anTeYHOM OpraHu3aliu B
YCIOBUSIX POCTa PHIHOYHBIX 3¢ (}EeKToB (HapallMBaHUE ACCOPTHMEHTA, BBEJIEHHUE HOBBIX
(dapMaleBTUYECKUX YCIYT, YBEIWYCHHE MACIITa0OB MACSITEILHOCTH 32 CYET OTKPBITHS
HOBBIX). B Hacrosiiiee BpemMsi — coxpaHeHHE CTaOWUJIBHOCTU JESTeIbHOCTH B YCJIOBHUAX
YCHJICHUSI PHIHOYHBIX PUCKOB. Ha ¢oHE BO3HUKHOBEHUS (PMHAHCOBOTO KpU3HCA, CHIKCHUS
MOKYTaTeIbCKOM CIMOCOOHOCTH Ha JIEKApCTBEHHBIE IpEraparbl, Pe3Koro KosebaHus Kypca
pyOJIsi BO3HUKAET HEOOXOIUMOCTD TIEPEOCMBICIICHHUS CIIOKUBIIUXCS TTOIXO0A0B K MOHITHIHON
KaTreropuu «(puHAHCOBas YCTOMYMBOCTBHY» W TIOMCKa ee 0a30BbIX HJEH i anTe4yHON
OpraHH3aIiy.

Tabnuya 1
Cmpyxmypusayus 31emMeHmos ooueli ycmonudugocmu gapmayeemuieckol opeanu3ayuii no
cmenenu 8axCHOCmu 015l pyKO8ooumenell anmeyHulx OpeaHu3ayuil

Ne i/ BunycroitunBoctu OTBETHI PECTIOHCHTOB
KonuuecTBo %
1 KomMmepueckas (nenoBasi ak THBHOCTb) 39 21,3
2 duHaHCOBas AKTUBHOCTD 59 32,1
3 Texuomornueckass akTHBHOCTH 8 4,3
4 Opranu3alnoHHasi aKTUBHOCTh 12 6,5
5 MHHOBaMoHHast aKTUBHOCTh 20 10,8
6 CoumainbHasi akKTHBHOCTE 46 25,1
Hroro: 184 100,0

B HacTosmiee BpeMs CyIIECTBYET 3HAYMTENIBHOE YHCIO ABTOPCKUX TPAKTOBOK K
NOHATUIHON Kareropun «¢puHaHCOBass ycTouumBoCcTh». OO00OIIEHHEe M cHcTeMaTH3alus
CYIIECTBYIOMIMX MOAXO0B K UCCIEAYEMON MOHATUNHON KaTErOPUH MO3BOJISET BBIICIUTH TPU
YKPYITHEHHBIX TPYIIIBI 10 KPUTEPUIO IIPEAMET UCCIIETOBAHUN»:

1. ¢uHaHCOBas yCTOMYMBOCTh KaK HE3aBHCHUMOCTb OpPIaHMU3AIMM OT 3a€MHBIX MCTOYHHKOB
¢unancupoBanus. [Ipeamer — olleHKa CTPYKTYpbl HCTOYHUKOB (PMHAHCUPOBAHMS;

2. (¢uHAHCOBas YCTOMYMBOCTHh KaK COAJaHCHPOBAHHOCTh BCEX (PMHAHCOBBIX IOKa3aTeleH
opranu3zaiuu. [Ipeamer — onieHka (PMHAHCOBOTO COCTOSIHUS allTE€YHON OpraHu3aluy;

3. (QunaHCOBas yCTOWYMBOCTH KaK CTAOMJIBLHOCTH (DYHKIMOHMPOBAHMS OPraHM3aluM HpU
U3MEHEeHUHU (aKTOPOB BHEIIHEH U BHYTPEHHEH Cpe/ibl.

[IpeameT — orieHKa yCTOMYMBOCTH allTe€YHOW OpraHu3ainuu (puc. 2).

DPuHancopai yoTo4HELCTE

JL JL J L

ChanaHcHpBAHHOCTE BCEX CoocobHOCTE COXpAHATE
Hesam oo HMOCTh oT DHHAHCOBLE MoKazaTeneH CcTabHIBHOCTE ION
opTaHH2allHH EosneHCTEHEM BHEIIHHE H

SAEMHLEE CREICTE
EHYVTPEHHHE JaKTopoE

Puc. 2. Cywecmagyrouue nooxoowt k onpeoenenuro NOHIMUUHOU Kame2opuu « PUHAHCo8as

YCMOUYUBOCMb OP2AHUAYUU Y.
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2.

KomMmeHTapuu U MHTEpIPETaluu 10 BbIIEICHHBIM TPYIaM MPEeACTaBICHbI B TA0INLE

Tabauya 2

0630p cyuecmayowux mpaKmo8oK HOHAMUNUHOU Kame20puu « PUHAHCOBAS YCTNOUYUBOCHIbY

I'pynna McrouHuk Omnpenenenne KommenTapun/uHTEeppeTanus
1 2 3 4
I Onenka MCTOYHMKOB (UHAHCHPOBAHHUS OPraHU3ALMHU
| Kpemo C.U. | CooTHOmEHHEe 3aeMHBIX W COOCTBEHHBIX | [IpHBeneHHBIC TPAKTOBKH IMOHSATHUS
[17] CpEICTB B CTPYKType KarmmTana | «(puHAHCOBAs YCTOIYUBOCTE
OpraHU3aIlfH, CTETICHb HE3aBHCHMOCTH OT | SIBISIOTCS OTPAKCHHUEM «BBICIIETO»
3a€MHBIX HCTOYHUKOB ()HAHCUPOBAHUS TUIa (UHAHCOBOH YCTOWYHMBOCTH,
Kupuanosa XapakTepucTHKa CTaOMJIBHOCTH | BBIP@KAIOUIEHCSI B CIOCOOHOCTH
M.IO. [12] (MHAHCOBOTO COCTOSHHSA NPEANPUATHSA, | OpraHU3alMu pa3BUBaTbCS
CBS3aHHAas C HaJWYUEM OIPEICICHHON | NPEUMYIIECTBEHHO 3a cyer
IOJIM COOCTBEHHOI'O0 KalWuTajla B oO0med | COOCTBEHHBIX HCTOYHUKOB
cyMMe (PMHAHCOBBIX CPEJICTB. (MHAHCHPOBaHUS, C MHHUMAaJIbHOW
ITyproBa A.®. | CTabHIBHOCTb ACSTEIBHOCTH TPEINPHUATHS | OPUEHTALHEH Ha 3a€MHBIC
[20] C MO3UIMHU JOJTOCPOYHOM MEPCHEKTUBEI, | CPEACTBA. JlaHHAs TPaKTOBKa, IO-
YTO CBs3aHO ¢ o0medl (QuHaHCOBOI | HAIIEMY MHEHHIO, SIBIISICTCS
CTPYKTYpO#, CTENEHBIO HE3aBHCHMOCTH | OJHOHAIIPABJIEHHOM,
MPEANPUATHS oT KPEIUTOPOB U | OPUCHTHPOBAHHOM HCKIIOYHTEIHEHO
HWHBECTOPOB. Ha TOHAMaHWE TAHHOH KaTerOphuu
I'mazynos M.U. | CreneHb HE3aBUCUMOCTU OpTaHM3aLMU OT | BHYTPCHHHMH MOJIB30BaTEIIAMU
[5] 3a€EMHBIX HCTOYHUKOB (1)I/IHaHCI/IpOBaHI/I$I; @HH&HCOBOﬁ otdyeTHOCTH. OnHAKO,
CTEIIECHb 00eCcIe4eHHOCTH AKTUBOB | HOIIBITKH alanTupoBaTh
OpraHU3aIH COOCTBEHHBIMHU CPEICTBAMH. OnpeaCICHUA JIaHHOM
Kopanes B.B. | Crenenp 3aBUCHMOCTH Mpeanpustusi ot | HAIPAaBICHHOCTH K PO3HUYHOMY
[14] KPEIUTOPOB U UWHBECTOPOB, oOImas | CCKTOpY (apmauesTHIecKoro
(uHAHCOBAs CTPYKTypa NpEAmpuaTHs ¢ | PPIHKA MOIYT ObITb IPH3HAHBI
MO3ULIMH JIOJITOCPOYHOI MEePCTIeKTUBRbI YCICUIHBIMU (c O3
BHYTPCHHETO (huHAHCOBOTO
aHalM3a), YIUTHIBas TOT (hakKT, 9TO
Ha HACTOSIIUI MOMEHT anTeyHbIe
OpTraHU3aIlH CPABHUTEIBHO PEIKO
MPHUOETAIOT K KPEAUTOBAHUIO.
I Ouenka GpUHAHCOBOIO COCTOSIHMS OPraHU3ALUMN
1 2 3 4
I ApTtemMeHKo [omoxxenne opraauzaiyd, | COBOKYIHOCTb TIOJTXOJIOB K
B.b., KaprioBa | xapakTepusyromeecs CIICAYIOIINMHU | UHTEPIPETAUU (uHAHCOBOU
O.B. [3] TPU3HAKAMIL: YCTOMYMBOCTH  TAHHOTO  OJI0Ka
YIIOBJIETBOPHUTEIbHBIE TOKa3aTeNH OTAAYM | SBISETCA OTpa’keHHEM
HAa BJIO>KEHHBIH KaIlnuTa; KOMIUIEKCHOCTH JAHHOTO TOHSTHS,
YIIOBJICTBOPHUTEIBHBIE TIOKA3aTENIH JICJIOBOW | BBUAY BIHUSHHA, [0 MHEHHIO psiaa
aKTUBHOCTH; aBTOPOB [16,111,106,80,52,84],
HaJlM4yMe W  CTENEeHb  MCIOJIb30BAHMS | 3HAYUTEIHLHOTO KOJIMYECTBa
(hMHAHCOBOTO MOTCHIINAIA; (UHAHCOBBIX  TOKa3aTened  Ha
COJIMAHBIN 3anac (PUHAHCOBOW MPOYHOCTH; | (PMHAHCOBOE MOJIOKEHHE
COXpaHCHHE ¥ YBEIWYCHHUE COOCTBEHHOTO | OpPTraHU3aIlHU.
KaIuTana,; Bwmecte c TeM, IPOCTOE
oJijiepkaHie HeoOXOIMMBIX TPONOPLHI B | aCCOLMMPOBAHHE «puHAHCOBOI
TEMITax U3MEHEHHUS BOXHEHIINX | YCTOHYMBOCTH» CO CTaOMIBHOCTHIO
(hMHAHCOBBIX MTOKAa3aTeNeH; Habopa (DMHAHCOBBIX TOKa3aTeNeH
YIIOBJIETBOPHUTEIBHBIE TOKA3aTEIN KPATKO- | BEAET K CIOKHOCTH IHATHOCTHKH
1 JIOJITOCPOYHOHN TIATEKECTIOCOOHOCTH. TPaHULL (uHAHCOBOI
xerniucoBa | GUHAHCOBOE COCTOSIHHE, IIPH KOTOPOM | YCTOMYMBOCTH, BBHUIY CJIOKHOCTH
A.B. [9] XO3SUCTBEHHAs]  NEATENBHOCTh  JIAHHOM | ydeTa B3aUMHOTO BITASTHUS
OpraHu3anyuu 00ECIIEYNBAET B HOPMAJIBGHBIX | OOJIBIIOrO MaccHBa IOKa3aTenell Ha
YCIIOBHSIX BBIIIOJHCHUE BCEX 00S3aTENbCTB | (PUHAHCOBYIO CTaOMIIBHOCTh
nepes paboTHUKaMHU, JPYTMMH | OpraHU3aLuil.
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OpraHM3alUsIMH, TOCYIapCTBOM, Onaronaps
JOCTaTOYHBIM JI0XOJIaM M COOTBETCTBHIO
JO0XOZ0B Pacxoaam;

JIBIXEHUE JEHEXXHBIX MOTOKOB, KOTOpPOE
obecrieynBaeT IOCTOSIHHOE NPEBBIIICHHE
J0XOZ0B HaJl PaCXOAaMH;

CTaOWIbHOE MPEBBILICHUE MJOXOAOB Ha
pacxolamu, BBIpaXaroleecss B CBOOOIHOM
MaHEBPHPOBAHUH JCHE)KHBIMU CPEICTBAMH
MIPEIIPUATHSA, 3¢ PeKTHBHOM ux
UCIIONB30BaHHH, CIIOCOOCTBYIOIIEM
OecriepeOOiiHOMY IpoLECCY IPOU3BOACTBA
U peajM3aliy IPOIyKIHH

Mexny TeM, JaHHBI MOAXO.X
OTpaxkaer HUHTEPECHI, KaK
BHYTPEHHUX MOJIL30BaTENCH

(UHAHCOBOM OTYETHOCTH, TaK U
BHCIIHUX, KAXIBIH W3 KOTOPBIX
AMEEeT  BO3MOXKHOCTh  BBHIOpaTh
MOKA3aTeM,  peJeBaHTHBIE WX
meJxsIM B MacIuTaOHOM CHCTEMeE
ToKa3aTeleH, COCTAaBJISAIOIINX
(MHAHCOBYIO yCTOWYMBOCTH, JHOO
B3STh BCIO COBOKYITHOCTH IS
HCCIICIOBAHUS.

I'pebennmKOBa
B.A,
Kynunuenko
E.A. [8]

Hanmmume nocratouHoro obbema Kamuraia
JUIsi o0ecTieueH sl HeNPephIBHOTO Mpoliecca
cBOero (yHKIMOHHPOBAHUS, CBSI3aHHOTO C

NIPOU3BOJICTBOM u peanuszanuei
MPOAYKIUK, a Takke Il MOJHOTO U
CBOEBPEMEHHOTO [oraieHus CBOUX
00513aTENLCTB.

@DrHAHCOBOE COCTOSIHHE XO3SHCTBYIOLIETO
CyOBeKTa, MpH KOTOPOM  JOCTUTACTCS
BBICOKHI1 YPOBEHb (uHAHCOBOI
HE3aBUCHUMOCTH, JEJIOBOI aKTHUBHOCTH H
o0Ieil  3KOHOMHYECKOH  YCTOHYMBOCTH
npeanpusTHs 1pu dPPEKTUBHOI cucTeme
(dbopmupoBanus, pacrpeieneHus U
HCIIONIb30BaHMs (PMHAHCOBBIX PECYpPCOB B
Helnsix  o0ecIedeHHs  HKOHOMHMYECKOM
6e30macHOCTH ¥ (PMHAHCOBOT'O PAaBHOBECHS
OpraHM3aINH.

CnoBapp  mox

CtaOHIBHOCTD (bHHaHCOBOFO IIOJIOKCHUA,

pen. A.H. | Belpaxatomasics B cOaJaHCUPOBAaHHOCTH
AzpunusHa (MHAHCOB, JIOCTATOYHOH  JIMKBUIHOCTH
[25] AKTUBOB, HATMYUHU HEOOXOANMBIX PE3EPBOB
3eMirHCKas CrnocoOHOCTh XO3SHCTBYIOIIETO CyOBEKTa,
T.B., Oraut | QyHKIMOHUPYIOIIEro B CUCTEME
JLH. [11] SKOHOMHYECKUX OTHOIICHUH,

pean30BBIBATH npotecc CO3/1aHus,

obparneHus, pacnpenenenus u

nepepacrpesielieHiss JACHEeKHBIX CPEJICTB,
4TOOBI B JIFO0OI MOMEHT BPEMEHHU IMPUTOK
JICHSXKHBIX CPEJICTB MPEBBINIAT UX OTTOK.

111 Ouenka ycTOHYHBOCTH OPraHU3ANMHA

Casunkas I'.B.
[22]

CriocoOHOCTh CYOBEKTOB XO3SICTBOBAHUS
(YHKIIMOHUPOBATh u pa3BUBaTHCA,
COXpaHATh PaBHOBECHE CBOMX AaKTHBOB M
IIaCCUBOB B M3MEHSIOIIEHCS BHYTpEHHEH 1
BHEIIHEH cpeje, TapaHTUPYIOLIEe €ero
TUIATEKECIIOCOOHOCT, M MHBECTUIMOHHYIO
NIPUBJIEKATEILHOCT B JIOJTOCPOYHOMI
NEPCICKTUBE B TpaHUIAX JOITYCTUMOI'O
YPOBHSI pUCKa

Brr6oposa E.H.
[5]

CriocoOHOCTh XO3SHCTBYIOIIETO CyOBeKTa
(GYHKIMOHMPOBATh B COCTOSIHHSIX, IO
MeHbIIEH Mepe, ONM3KMX K PaBHOBECHIO B
YCIOBUSIX  TOCTOSIHHBIX ~ BHEHNIHUX WU
BHYTPEHHUX BO3ICHCTBUIL.

Bauk B.B. [4]

Pesynbprar Hanuuus onpeneaeHHOro 3anaca
MPOYHOCTH, 3aLIUILAIOLIETO TMPEANPUSITHE
OT cllyyalHOCTeH M PE3KUX H3MEHEHUH
BHEIIHUX ()aKTOPOB

bnox, cocrosmuii u3 MOIXOHOB,
MPUHUMAKOIIUX BO BHHMaHUE (B
OTJMYUE OT JBYX MPEIBITYIIHX)
BJIMSIHUE BHEUIHUX U BHYTPEHHUX

(axTopoB Ha (uHAHCOBYIO
YCTOMYMBOCTh  OpraHM3aluii u
HEOOXOIUMOCTH HAITHYUS

JOCTaTOYHOTO 3araca MPOYHOCTH B
BUJIE PA3HOTO pPOJA PECypcoB B
LIEJIAX TTOBBIIICHNS PE3UCTEHTHOCTH
K (hakTOpam BO3EHCTBUS.
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CyuiecTBOBaHME NPUHIMIINAIBHO Pa3HBIX MOJIXOAOB K OIPECICHUIO KaTeropuu
«(puHaHCOBas YCTOWYMBOCTBY» MPEAINOaraeT HCHOJIb30BAHUE PA3THYHBIX METOAMYECKUX
IIOJIXO/I0B IO €€ OLIEHKE U IPaBUJIbHBIN BBIOOP Ne(UHULINYU JOIKEH CHUXKATh BAPUATUBHOCTh
BbIOOpa METOAMK ee OeHKH. OHAKO OYEeBHUIHO, YTO BBIOOP MOAX0Ja K OIEHKE (PMHAHCOBOU
YCTOMUMBOCTH aNTEYHOM OpraHM3allid OCHOBAaH HA 3allpOCEe 3aMHTEPECOBAHHOW CTOPOHBI
(creiikxonnepa). B wactHocTH, OnOK AepUHHUIMIA, OTpaXKaOMIUX CIIOCOOHOCTH COXPAHSAThH
paBHOBECHE OpPIraHM3ALUU I0J BO3JACHCTBHEM BHEIIHMX M BHYTPEHHHMX (akTopoB, Oonee
NOAXOAUT  Juis  (OPMHpPOBAaHMS  OOIIMX  BBIBOJOB  OTHOCHTEIBHO  BO3MOXKHOU
YCTOMUMBOCTU/HEYCTOMYMBOCTH OpraHU3allMM, HEXEIM s KOJIWYECTBEHHOM OLIEHKU
cTerneHu (pUHAHCOBOM CTaOMIIBHOCTH anTe4YHOW OpraHM3alWHU, YCTAaHOBICHHS HPUYHHHO-
CJIIEZICTBEHHONW CBA3M MEXAY IOKa3aTelsiMHM, HaumOosee IOBJIMSABLUIMMU Ha YXYJIICHHE
(MHAHCOBOTO paBHOBECHUS M MPUHATHUS YIPABICHUECKUX PELICHUHN TI0 pe3yJibTaTaM aHau3a.

Ananu3 omnpeneneHui AByX IpYyrHx OJIOKOB IO3BOJIMJI YCTAHOBUTh, YTO HMOJIXOJ K
(MHAHCOBON YCTOMYMBOCTH KaK HE3aBUCHUMOCTH OT BHEITHMX MCTOYHHKOB (PMHAHCHUPOBAHHS
HauOoyiee TMOJHO OTpaXaeT NOTPEOHOCTM U HHTEpPEeChl BHYTPEHHHMX IOJb30BaTelel
(UHAHCOBOM OTYETHOCTH (PYKOBOAMTENEH anTeuHONl oOpraHus3aluu, COOCTBEHHHMKOB) H
IpernonaraeT NOTeHIHAIBbHYI0 BO3MOXHOCTh IIPUMEHEHNE YETKUX U OJIHO3HAUHBIX METO/I0B
B OLEHKe (HUHAHCOBOH ycroiunBocTH. COBOKYNHBIA ke Habop mokazareneir (070K 2),
XapakTepu3yroIui ((MHAHCOBOE COCTOSIHME OpraHMU3alliu ABJSETCA YaCTUYHBIM OTPAKECHUEM
MHTEPECOB BCEX 3AMHTEPECOBAHHBIX CTOPOH. OYEBUIHO, YTO BHEILIHUM I10JIb30BATENSIM UMEET
CMBICJI KOHTPOJIMPOBAThH TOJIBKO OIpeesIeHHbI HaOOp Moka3aTesei U3 BCell COBOKYNHOCTH,
Kacaroluics 00JacTi UX HHTEPECOB B JIEATEIBHOCTH anTeuyHOU opranu3auuu. CkaxeM, eciu
peub UJET O KPEIUTHBIX CTPYKTYpaxX, KOTOPbIE 3aMHTEPECOBAHbI B CIIOCOOHOCTH alTE4YHOM
OpraHM3alMl CBOEBPEMEHHO U B IIOJIHOM OOBEME pacCUMUTHIBATHCS IO CBOUM
00s13aTesIbCTBaM, TO AJISl HUX MOKa3aTesieM (PMHAHCOBOW YCTOMUMBOCTH OyJeT HaJIU4Yue y Hee
MPEINOCHUIOK JJI BBIJJAYM KPEAUTa U CIOCOOHOCTH CBOEBPEMEHHO IOrallaTh €ro ¢ yIiaTou
IPOIIEHTOB, YTO OY/AET BBIPaKaThCsl B MOKA3aTENAX IUIATEKECIIOCOOHOCTH U MOOMIBHOCTH
JIEHEXHBIX cpeAcTB [12]. 3ampochl pa3iUyYHBIX 3aMHTEPECOBAHHBIX CTOPOH BKJIAJBIBAIOT
pasHoe coiep)KaHue B MOHATHE «(pUHAHCOBAsE yCTOHYMUBOCTHY (puc.3).

4 3\ 4 3\ 4 3\
CoOCTBEHHUKH
HesaBucumocts ot BuyTpenHue
Ou3Heca/pyKOBOUTEN
3aeMHBIX CPEICTB TI0JI630BATEIN
u OA
| J . J | J
4 3\ 4 3\ = 3\
C6anaHCUpOBaHHOCTD
Bueminue IMocTaBIIMKN/KPETUTH
BOSX (JUHAHCOBEIX M0JIb30BaTEIH bl€ OpraHU3alUU
®uHaHcoBas MoKasareyen P =
YCTOHYHBOCTH \ J \ J \ J
( ) s N
= 3\
CTaOunpHOCTh BHVIDEHHME
(YHKIMOHUPOBaHHUS IPH YIP [lepconan AO/
IOJTb30BATEIIH/BHEIIH
U3MEHEHUH BHEIIHUX U notpedurenu JIIT
ue NoJIb30BaTeI!
BHYTPEHHHX (pakTOpOB L )
\ ) \. J

Puc. 3 Cpasnumenvhulii ananus cooepocanus Oepuuuyuu « PuHAHco8as ycmouuusoCmvy u UHMePecos

PAa3IU4YHbIX cpynn cmeﬁmaﬂdepog 6 0essmebHOCMU ANMEeYHbIX opeaHusauuzZ.

3amaya Mo MOMCKY OOIIero MoaxojJa K TOHATUHHOM KaTeropuu «(HuHaHCOBas
YCTOMYMBOCTBY» ISl alITEUHBIX OpraHHU3alUil MpeACcTaBIseTCs MPAaKTUUYECKH HEBBITOJIHUMOM.
[IpyunHa 53TOrO0 COCTOMT B TOM, 4YTO CYHIECTBYET HECKOJIBKO IOJIXOJOB KOTOpBIE
CYLIECTBEHHO OTJIMYAIOTCA JPYr OT Jpyra IO KaTeropuM <«IIpeIMET HCCIEeIOBaHUS» H
reHepaTopaMy 3TOr0 Pa3HOOOPA3Hsl BHICTYIAET HAJTMUUE PA3IMYHBIX CTEHKXOJIIEPOB.

Takum o00pa3zom, HanmuyhMe HEOJHO3HAYHBIX [0 COJEP)KATEIHLHOMY HAIOJHEHHUIO
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MOHATUH «(UHAHCOBASI YCTOMUMBOCTBY) JUKTYET HEOOXOIMMOCTh MCCIICIOBAHUS, 0000IIEeHUS
U cucreMarun3anuu CYH_ICCTBYIOH_[I/IX MCETOAUYCCKUX IIOAXOOA0B K €€ OICHKEC B paMKax
BBIJICJICHHBIX TPYIIIL.
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