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SPHERICAL-RADIAL FLOW

Aliyeva O.,

Senior Assistant

Azerbaijan State Oil and Industry University
Baku, Dilara Aliyeva str. 227

Aliyev A.

Lead Engineer

Research Institute “Geotechnological Problems of Oil, Gas and Chemistry”

Abstract

Baku, Dilara Aliyeva str. 227
DOI: 10.24412/2701-8369-2021-17-5-7

The article outlines the findings of the gas-dynamic problem of stationary filtration of gas in the underground
gas storage by a half-spherical radial flow. In the article continuity equation, Darcy’s law, relationship between
gas density and current pressure have been used, equtions have been derived for the following gas-dynamic
calculation formulae - current filtration rate, well discharge, law of current underground pressure distribution,

current pressure gradient.

On the other hand, using relationship between real average movement velocity of gas in the porous channels
and filtration rate the equation for calculation the time of gas movement from feeding contour to the well has been
derived. In addition, the method determining current average pressure storage has been offered.

Keywords: underground gas storage, natural gas, half-spherical-radial flow, stationary mode, layer, debit,
filtration speed, current pressure distribution, current pressure gradient, displacement time, average layer pressure

In this article, if the roof of the well where the un-
derground gas storage is located is exposed to a hemi-
spherical depression, i.e. the bottom of the well is not
flat, then a semi-spherical-radial flow from the layer to
the well takes place, where both the wellbore and the
wellbottom radii are equal to the radius of the wellbore
drilling bit.

If natural gas is pumped from this well to the gas
storage, then a similar leakage flow will occur in the
opposite direction to the first.

[/ 1/ L/ [/

The article presents the results of solving the gas-
dynamic problem on the semi-spherical-radial station-
ary filtration flow of gas occurring in an underground
gas storage created in a homogeneous layer [1, 2].

Figure 1 shows a scheme of the “well bottom -
gas storage” system. The following symbols are ac-
cepted here: P.-formation pressure, F,- wellbottom
pressure, P - current pressure, Ri- radius of the feed
contour, P.- radius of the wellbottom, r - current radius
- vector. The continuity equation for this flow is as fol-
lows:

TpYe = conct D

P~
Ry

}fﬁ

VNN YNNNYY.

Fig.1. Px- formation pressure, Pq- wellbottom pressure, P - current pressure,
R1 - radius of the feed contour, R, - radius of the well, r - current radius - vector.
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If we accept the following expressions for filtra-
tion rate and density,
K, oP

uar

p = aP, then the expression (1) has the following
form:

Vg =

dp? _ 2
r dr - 1( )
from here
dP?* ( 4P = C dr
dr — r 1y
P2(r) = Cilnr + G, 3)
is obtained.

The following boundary conditions are used to
define the integral constants C, and C:
Whenr =Ry, P (R1) = Py;
Whenr = Rz, P (Rz) = Pz,
then we can write the following equations from
expression (3):
P? = C,InR, + C,
PZ = CyInR, + C,
Solving this system of equations, we find:

PZ_PZ
612172
InR{/R,
c pli R, = pr- AP

Substltutlng the values of the constants C; and C;
into expression (3), we obtain the following formula
for the distribution of current pressure:

P12_P22 R1
P _—=
N N
P2 _PZ
2 1 T2
= In— (4
InR,/R, "R ( )

In expression (4), deriving a derlvatlve from P
due to r, the following expression for the current pres-
sure gradient is obtained:

dp P} — P}

o= 2 5
dr  2rp(r)InR,/R, ®
The current filtration rate is:
K, dP K, (P} — P?
‘Uq — g — q( 1 2) (6)
Ug dr  2puarP(r)InR,/R,

Based on the above, the well will normally have

a gas flow:
_PY
Po T

where S = 2zr? is the area of the current hemi-
sphere surface.

If we put it and the value of vq from expression
(6) in formula (7) we get:

=R,-S (7

If this differential equation is divided into varia-
bles p/p, = P/P,, then we get:

Q- Py-uq dr
—— — = PdP 9
2nK, r2 ©)

If we integrate equation (9) from Ry to r due to r,
and from Py to P due to P, the following will be ob-
tained:

QP Uq

K

(1 1)_131 P2 (10)
q

r R,

From the last expression we get the following ex-
pression for the debit of the gas well:
_ 7quR1R2(P12 - P§)

Poug (Ry —Ry)

(11)

Substituting this value of Q in formula (10), the
following expression is obtained:

RyR,(P? — P3)
p2=pz__172v1 27 (_ __) 12
1 R, — R, " (12)
From here, we get:
RyR,(P% —P2 1
b= Jplz - 1Z(je(liRz)Z) = (13

If we get the derivative from P due to r in formula
(13), the following expression for the current pressure
gradient can be obtained:

dp _RR,(Pf —P§) 1
dr ~ 2(R,—R,) 12

The current filtration rate is obtained from for-

mula (14):

(14)

K R,R,(P? —P?) 1
.uq Z(Rl_RZ)

There is the following functional relationship be-
tween the actual average velocity of the gas in the po-
rous channels of the underground gas storage rocks
and the filtration rate of the gas:

v dr 16
_ Ve T m T de (_ )
If we substitute the value of vq from expression
(15) in equation (16), we get:
Kq  RiRp(PE-P3) 1 _ _ar
mug  2(Ry—Rp)  r? dt 17)
Dividing equation (17) into variables, the follow-

ing is obtained:

2mpg(Ry = Ry)

—ridr -
K1R1R2(P12 - Pzz)

=dt (18)

Let us integrate the differential equation (18)
from R1to R, due to rand from O to T due to t:

2mu, (R, — R,)(R3 — R3
4 Hq( 1 2)2( 1 _ 2) - —T(19)
3 KquRz(P1 —Py)
we get here:
2 mu,(R; — R,)(R3 — R3
=% ﬂq( 1 2)2( 1 _ 3) (20)
3 KqR1R2(P1 _Pz)

This formula calculates the time it takes for the
gas to travel from the feed contour to the well.
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If gas is extracted from only one of these wells in
the underground gas storage and no gas is pumped into
the storage from any of the wells, then the current av-
erage formation pressure in the storage can be calcu-
lated [3,4].

First using the expression (13), the area between
the axis of abscissa (radius - vectors) and the ordinates
R1, Ro of the current pressure P is calculated, i.e.:

Ry
R 2 2
! RiR, (PP —P) 1
S=der=f pr——L20L P20 g (21)
R, \/1 2(Ry —Ry) 12

Ry
The average current formation pressure of the
underground gas storage will be:

(22)

Playor. = R1 _ R2

CONCLUSION

1. The article solves the gas-dynamic problem
of steady-state filtration of natural gas into the well
with hemispherical-radial flow in the underground gas
storage.

2. Using the continuity equation, the Darcy’s
linear filtration law, and the linear dependence of gas
density on pressure, the law of current reservoir pres-
sure dependence on current radius-vector, current
pressure gradient, current filtration rate, and gas-dy-
namic calculation formulas for well gas flow have
been derived.

3. Using a known functional relationship be-
tween the actual average velocity of the gas and the

current velocity of the gas in the porous channels of
the underground gas storage rocks, a formula has also
been derived to calculate the time of gas displacement
from the feed contour to the well.

4. A method has been proposed to determine the
current average formation pressure of an underground
gas storage.
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Abstract
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The article deals with the actual problem of the impact of the global pandemic on the supply chain. The
changes that were forced to form in the procurement and production activities are shown. The need to adapt the
business to new conditions, as well as the need to introduce digital technologies in supply chain management, so
that in the future supply chains will be adapted to such situations.

Keywords: Logistics systems; digital technologies during the pandemic; the impact of the pandemic on lo-

gistics;

The COVID-19 pandemic has changed business
processes for many companies and people all over the
world, having emphasized the need for ability to
quickly response, adapt and create comprehensive cri-
sis management mechanisms in situations of uncer-
tainty. Since severe restrictions created many tough
situations in the business environment and required
immediate resolution in the early months of the pan-
demic, many companies are now setting off on moving
to recovery and planning for a long-term perspective.

The overall impact of COVID-19 and associated
contingency measures have yet to be fully identified
and understood. It is clear, however, that companies
have encountered significant disruptions in operations
and production activities, which included everything
starting from decline in deliveries to disruption of
some logistics chains, changes in supplier perfor-
mance, and hindrances in fulfilment of contractual ob-
ligations to customers.

The pandemic has unveiled the importance of in-
vesting in supply chain consistency to create sustaina-
ble long-term operations. In recent decades, supply
chain optimization has been primarily viewed in terms
of cost efficiency and business results. However, as
2020 has shown, future supply chains will have to fac-
tor stability and adaptability to new conditions or
emergencies in calculations.

Coronavirus can have a significant impact on
global food supply chains. And it is countries with high
import ratio that will be inevitably affected most of all.
It is noted that shortage of certain commodities may be
suffered worldwide in the near future. The reason is
that producers and suppliers are forced to change their
operational modes due to the coronavirus pandemic
and associated restrictions. Consumers will be affected
by these changes as well. Consumer boom in some
countries caused by the spread of coronavirus can lead
to starvation in others. To avoid food shortage, gov-
ernments have to strengthen social security mecha-
nisms to maintain access to food and support national
agriculture. [1]

As the global practice of 2020 has shown, few
businesses were prepared to adapt to changes without
significant losses. Companies that have not yet done so
are suffering losses even today; however, in any case,
they should prioritize their logistics systems and sup-
ply chain management in order to understand what
changes or actions will be needed to mitigate future
disruptions. According to the author, such analysis
should include contractual obligations, reassessment
of force majeure, tax and labour implications of
changes, potential relocation costs for staff, active im-
plementation of tools that ensure remote control with-
out human involvement, digital technologies that en-
sure process transparency and rapid transformability,
etc.

Besides, P.A. Esin in his paper World Market De-
velopment Scenario in the Context of the Coronavirus
Crisis notes the following influence on the implemen-
tation of new technologies and change of supply chains
during the pandemic period: "Microeconomic legacy.
Crises, including epidemics, can spur the adoption of
new technologies and business models. The SARS out-
break of 2003 is often credited with the adoption of
online shopping among Chinese consumers, accelerat-
ing Alibaba’s rise (a Chinese online commerce holding
company)." [2]

According to the authors [6], to create effective
supply chain management software, first of all, it is
necessary to build information support for the network
structure of supply chains. The task of building an in-
formation system arises for a specific object of re-
search — an economic entity, a functional area, etc. At
the first stage, the form of the network structure of the
supply chains of the selected object is analyzed and de-
termined. Thus, using the proposed logical scheme
(Pic.1) and a systematic approach for the analysis and
formalization of information flows, it becomes possi-
ble to build information support for the network struc-
ture of supply chains and solve specific tasks for vari-
ous logistics systems of the selected research objects

[6].
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General aim

Develop an information support system for the network structure of delivery

chains

[

v

Aim 1 level

}_

Determine the shape of the network structure for the chains of delivery

!

Aim 2 level

Determine the range of tasks solved by the information support system in supply chains
in accordance with the structure of the selected object

v

Aim 3 level

Determine the range of tasks solved by the information support system in supply chains
in accordance with the strufture of the selected object

v

Aim 4 level

object

Create the imitation of economical and math model for control the chains of studied

!

Aim 5 level

The information system creating

|

Develop the method of creation and valuation of information support system delivery chains network structure

!

Make the approbation of suggested methodological approach of selected object

Pic 1. The scheme of building an information support system for the network structure of supply chains

There is no doubt that the shipping process is be-
coming complicated; that the control is being in-
creased and delays at borders are being encountered;
in some cases, there is no possibility to deliver goods
according to the previously established routes at all.
[31[41[5]

It is not that easy to fundamentally change exist-
ing supply chains as it may seem, since in order to cre-
ate a reliable and safe system,

it will be necessary to balance cost efficiency re-
quirements along with disruptions caused by emergen-
cies (in particular, COVID-19 pandemic). However,
new processes that are being designed and launched in
logistics systems can stabilize the current situation in
global markets and reduce the effect of the current
panic. In the near future, companies are expected to
start looking for a more diversified supplier base,
while seeking to develop a flexible but cost-effective
supply chain, implement digital transformation where
possible, adopt cutting-edge technology in a feasible
and human- and environmentally-friendly manner.
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Several patterns of numbers can be revealed by arranging them in triangular or some particular arrangement.
Pascal’s triangle is one example of arrangement of numbers in triangular form where we explore abundant prop-
erties of numbers connected with so many branches of mathematics. In this paper, I will introduce one such triangle
consisting natural numbers. Using this basic and simple arrangement of numbers, | had proved seven results in
this paper. These results will provide great motivation to understand the hidden structure of numbers.

Keywords: Number Triangle, Triangular Numbers, Pythagorean Triples, Rhombus Property, Parallelogram

Property.

1. Introduction

The most interesting and fascinating number tri-
angle among all triangles is Pascal’s Triangle known
after French mathematician Blaise Pascal. Several in-
teresting number triangles have emerged since then
and each such triangle has explored particular interest-

row. Using this simple number triangle, | will be ex-
ploring some new and exciting results. These new re-
sults would add more varieties to already existing
properties of numbers.

2. Construction of Number Triangle

First, let us consider the following number trian-

ing properties involved with numbers constituting the gle arranged with successive natural numbers.
triangle. In this paper, | have considered a number tri-

angle consisting of natural numbers arranged in each

11 12 13 14 15

16 17 18 19 20 21
22 23 24 25 26 27 28
29 30 31 32 33 34 35 36
3738 39 40 41 42 43 44 45

Figure 1: Number Triangle with Natural Numbers

If we consider n as row number, where n is a natural number, then we observe from Figure 1, that row n
contains n successive natural numbers. Further, we notice from Figure 1, that the number located in nth row and

mth position (when read from left to right) where 1< M <N is given by

t :[nJ+m:M+m (2.1).
"o\ 2 2

k(k+1
If T, is the kth triangular number, then T, =14+2+3+---+k = kik+1) :

We observe that, equation (2.1) can be re-written in terms of triangular numbers in the form
t =T, 1+m (2.2) where Ty=0and 1<m<n.

3. Properties of Number Triangle

Using the equations (2.1) or its equivalent form (2.2), | now present some results regarding the number trian-

gle presented in Figure 1.
3.1 Theorem 1 (Row Sum Property)
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n(n® +1)
@)

The sum of row entries of number triangle of Figure 1 is given by Ztn,m =
m=1
Proof: Using (2.1), we have

Lo & n(n-y) n (n 1) n (n 1) n(n+l)_n(n2+l)
ztm_z[—z +m} +3m- D

m=1

This completes the proof.
3.2 Theorem 2

The centred numbers in number triangle of Figure 1 are given by t2k—1,k = 4-|-k_1 +1 (3.2) where T,

is
k-1
the (k — 1) th triangular number and k is any natural number.
Proof: First we observe that the centred numbers of number triangle of Figure 1 occurs in odd numbered row

as the terms denoted by t,, _1x - Using (2.1), we have

tyy 1 = (2k - 1)2(2k 2 ok —ok+1=4KDK 4 4T, +1

This completes the proof.
3.3 Theorem 3

For any natural number k > 1, (2k-1Lt, ,, —Lt, ) (3.3)forms a Pythagorean triple.
Proof: From (3.2), we know that t,, ,, = Ty, +1 are centred numbers of number triangle. We note that

2k-1t, _,, —Lt,_, areall positive integers for any natural number k > 1. Now using (3.2), we get
(k-Dk T
(2k —1)% + (tp 1\ —1)* = (4k* —4k +1) +16T7, = (4k* —4k +1) +16 [T}

=4(k* —Kk) +4k*(k —1)* +1=(2k* — 2k +1)* = (4T, +1)* = (t2k_1’k)2
This completes the proof.
The colored entries of number triangle shown in Figure 2, illustrate the fact proved in (3.3) of theorem 3.

Row Number

h

11 12 13 14 15
16 17 18 19 20 21

7 22 23 24 25 26 27 28
29 30 31 32 33 34 35 36
9 3738 39 40 41 42 45 44 45

Figure 2: Pythagorean Triples in the Number Triangle

The colored numbers in Figure 2 namely (3,4,5); (5,12,13); (7,24,25) and (9,40,41) represent the Pythagorean
triples. By extending more rows in the number triangle, we could generate more such triples.
3.4 Theorem 4 (Alternating Sum Property)
The alternating sum of row entries of number triangle of Figure 1 is given by
2
n“+1 .. .
, iIf nis odd

S (i, =] 2 (3.4)

——, ifniseven
2

Proof: Using (2.2), we have
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DDy = 2 Ty m]=T D ()" m

If n is odd, then Z( D"t =(1-1)+(1-1)+(1-1)+---+(1-1)+1=1 and

+
-}
I

Z( D™ 'm=1-2)+@B-4)++((n-2)-(n-1))+n= (1)(n 1}

m=1

Hence if n is odd then Z( 1)m 1t T 4t

n+l_n(n-1) n+1_ n’+1

= 2 2 2 2
Similarly, if n is even, then Z( Hmt =(1-1)+(1-1)+(1-1)+---+(1-1)=0 and
3 M= (12 G4y (0D - () =D § | =5
Hence if n is even then Z( " _1t T..0)-- :_g

This proves (3.4) and completes the proof.
3.5 Theorem 5
For any natural number k, the South — East slant diagonals of number triangle are given by

t, . =T, —K (3.5) where T, is the nth Triangular number.

Proof: Using (2.2), we have t, =T _, +(n—Kk)= #+ n-k= nn+y) k=T, -k

This completes the proof.
3.6 Corollary

The Outer extreme diagonals of the number triangle are givenby t . =T , +1(3.6)and t, =T, (3.7)

where T, is the nth Triangular number.
Proof: (3.6) follows directly from (2.2) upon choosing m = 1. Similarly using (2.2) with m = n we get
n(n—-1) ne n(n+1)

t,=T,+tn= 2 > =T, . This proves (3.7) and completes the proof.
The outermost diagonals of the number triangle marked in colors were displayed in Figure 3.
1
2 3
4 5 6
7 8 9 10

11 12 13 14 15
16 17 18 19 20 21
22 23 24 25 26 27 18
29 30 31 32 33 34 35 36
3738 30 40 41 42 45 44 45

Figure 3: Number Triangle with colored outer diagonal numbers

We notice that the South — West (left-side brown colored numbers) outer diagonal numbers verifies (3.6) and
South — East (right-side pink colored numbers) outer diagonal numbers verifies (3.7) respectively.
4. Rhombus Property in Number Triangle

In this section, let us consider four numbers tn—l,m’tn,m’tn,m+1’tn+1,m+1 of the number triangle located in
(n —1)th, nth and (n + 1)th rows. From figure 4, we see that these numbers forms vertices of a Rhombus.
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I

n—1,m

MM M+l

I

el m+1
Figure 4: Four numbers forming vertices of a Rhombus

Using these four numbers | will prove the following property called Rhombus property.
4.1 Theorem 6
The four numbers t t ,t t.1msa N the number triangle satisfy the rhombus property given by

n-1,m tnm o tnmeds
(Xt ) = o ¥t i) =T, —(M+1) (4.1) where T is the nth Triangular number.
Proof: Using (2.2), we have
(tn,m th,m+1) - (tn—l,m X tn+1,m+1) = [(Tn—l + m) X (Tn—l +Mm +1)] - [(Tnfz + m) X (Tn +m +1)]
=T?2,+@m+)T , -T.T ,—-mT —(m+)T

={n(n—1)}2 +(2m+1)[n(n—1)}_[n(n D) (n—1)(n—2)}
2 2 2 2

_m{n(n+1)}_(m+1){(n—1)(n—2)}
2 2

:M_m_lzTn—(mH)

This completes the proof.
5. Parallelogram Property in Number Triangle

In this section, let us consider four numbers in the number triangle of the form €, .\t s T B e
From figure 5, we see that these numbers form vertices of a parallelogram.

I I

n-u.m =i M=k

I I

n.m M M=k

Figure 5: Four numbers forming vertices of a Parallelogram

Using these four numbers, | will prove the following property called Parallelogram property.
5.1 Theorem 7

The four numbers t_ .t oot 0ot e in the number triangle satisfy the following property

(G Xty )~ (s ) =2 (200 =) (6.
Proof: Using (2.2), we have
(tm Xt mei) = Qe Xt ) = [Ty +M) X (T +M+K) - [(T +m+K) x (T, +m)]
=T, (m—(m+k))
n(n-1) (n-u)(n-u —1)}
2 2

(m+k-m)+T,

n-u-1

=kaH—nﬁg=k[

ku
=—(2n-u-1
2( )



German International Journal of Modern Science Ne17, 2021 14

This completes the proof.

5.2 Verification

If we consider the four numbers 17, 20, 30 and 33
in number triangle of Figure 1, then with respect to the
position of numbers in number triangle we have

ts, =17,t;5 =20 and t;, =30,t;; =33. Com-

paring these with numbers of Figure 5, we have n = 8,
u=2andk=3.Now (30 x 20) — (33 x 17) = 39. Ac-
cording to (5.1), we get

(30x 20) — (33x17) = 3L22(16—2—1) =39

Similarly by considering various parallelograms
within the number triangle of Figure 1, we can verify
(5.1) of theorem 6.

6. Conclusion

By introducing simple number triangle (as in Fig-
ure 1) consisting natural numbers successively ar-
ranged in each row such that nth row contains n num-
bers, | had proved several results in this paper.

It is interesting to note from theorem 1, that the

n(n® +1)

row sum for N >3 provides the magic

sum (the sum of any row, any column and two leading
diagonals) of a n x n magic square consisting for first
n? natural numbers. Thus the result obtained in theo-
rem 1 is connected to magic squares.

The results obtained in theorems 2 and 3 provide
the connection between number triangle and Pythago-
rean triples. In particular, the centred numbers of num-
ber triangle located in odd numbered rows, forms the
hypotenuse of such triples.

In theorem 4, | had determined the alternating
sum of numbers located in each row of the number tri-
angle. Through equation (3.4) we notice that the alter-
nating sum of numbers in odd numbered rows of the
number triangle are precisely the centred numbers of
the triangle shown in pink color in Figure 2. Similarly,
the alternating sum of numbers in even numbered rows
of the number triangle are negative of half of the cor-
responding row number.

Theorem 5 and its corollary provide the numbers
in the slant diagonal of the number triangle. Interest-
ingly such numbers can be immediately obtained from
the nth triangular number.

In theorem 6, by considering one number in (n —
1th row, two numbers in nth row and one number in
(n + Dth row and observing such numbers forms
Rhombus structure, | had proved a new result through
equation (4.1).

Similarly by considering two numbers in (n — u)th
row and two numbers in nth row with separation of k
terms, we notice from Figure 5 that they form vertices
of a parallelogram. Using these four numbers, | had
proved a new result through equation (5.1) in theorem
7. Suitable verifications and diagrams were provided
wherever necessary to have better understanding of the
ideas discussed.

Thus, by considering a simple number triangle, |
had proved several useful results which have connec-
tions in recreational mathematics in the form of magic
squares and forming certain polygonal structures.
There is always scope for exploring for few other prop-
erties in the number triangle for anyone interested.
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Abstract

Background: Coronary heart disease (CHD) is the single most important cause of death. Diagnosing ACS is
important because the diagnosis triggers both triage and management. Cardiac Troponin-I (cTnl) known to be a
very sensitive and specific marker for extent of coronary artery involvement. The objective of the Study: The study
aimed to determine the correlation of extent of coronary artery disease (CAD) with elevated syntax score &Tro-
ponin — I level in non- ST elevated M1 (NSTEMI). Methods: This cross-sectional analytical study was conducted
from July 2019 to June 2020 in the Department of Cardiology, United Hospital Limited. Total 230 first attack of
NSTEMI patients was included in the study. All patients underwent coronary angiography in United Hospital
Limited. Single, double or triple vessel CAD were considered for extent of CAD& syntax score <22 as low, 23-
32 as intermediate & >33 were considered as high. The sample population was divided into two groups: Group—I:
Patients with first attack of NSTEMI with Troponin-1 level <6.6 ng/ml. Group—Il: Patients with first attack of
NSTEMI with Troponin-I level >6.6 ng/ml. Association between cTnl levels and CAD extent & severity were
observed statistically.Results:Out of 230 patientsof Group-I, majority (36%) had double& mean syntax score was
24.16+5.84, then 30.6% had triple vessel with mean syntax score was 34.70£8.59& the remaining had single vessel
CAD with mean syntax score 14.15+5.06, whereas in patients of Group - I, most patients (46.2%) had triple
vesselwith mean syntax score was 38.50+7.95, then 31.1% had double with mean syntax score was 24.70+8.59&
the rest had single vessel CADwith mean syntax score 18.90+9.85. The results indicated statistically significant
association between the cTnl levels and triple vessel CAD with highest syntax score (p = 0.04). Our study discov-
ered that increased Troponin-I level over 6.6 ng/ml & elevated syntax score were a very sensitive and specific for
CAD extension& severity. Conclusion: The study enabled us to conclude that, higher cTnl levels & syntax score
are associated with an increased extension & severity of CAD.

Keywords: Troponin-I, Acute Coronary Syndrome (ACS), Syntax Score, Coronary Artery Disease (CAD),

Sensitivity, Specificity.

Introduction

Acute coronary syndrome (ACS) used to present
coronary arterial plaque disruption or frank rupture,
which is possibly related to a pan-inflammatory pro-
cesst, hence it is uncommon to discover non flow lim-
iting obstruction or normal epicardial vessels in pa-
tients’ coronary angiography presenting with ACS?2,
Level of cardiac biomarkers release has a very im-
portant prognostic value in patients with ACS2. It has
been demonstrated that this subset of patients has ex-
tensive CAD compared to patients with undetectable
troponins*®. It is essential to further investigate
whether the degree of increase in troponin levels in the
setting of ACS equates with severe multi-vessel CAD.

Revascularization modality is still a major point
of discussion between cardiac physicians and surgeons
till to date. CABG & PCI with multi-vessel disease
were discussed in details by different well known ran-
domized clinical trials in patients with ACS. In earlier
stage, plain old balloon angioplasty (POBA) and in
later stage stenting were compared with CABG®! in
patients with multi-vessel disease. These clinical trials
clearly proved no significant difference between two
treatment options regarding in-hospital outcomes but
patients treated with balloon angioplasty or stenting re-
quired more often repeat revascularization procedures
related to restenosis®’18,

Regarding maximal revascularization technique
in patients with triple vessel and/or left main disease
there are three major points to be considered:

1. To conduct a largescale study without exclud-
ing any patients.

2. Understandings between interventionists &
surgeons should be present regarding treatment strat-
egy.

3. Both the complexity of every lesion as well as
number of involved coronary arteries should be taken

into account to understand the nature of severity of the
lesions.

The SYNTAX (SYNergy between PCI with
TAXUS™ and Cardiac Surgery) study was designed
considering all patient factors with significant triple
vessel CAD and/or left main disease. Patients who like
to adopt any of the treatment modalities or advised for
medical management were enrolled in this study.

The following classification helped to develop the
SYNTAX score:

1. The AHA classification based on the ARTS
study

2. The Leaman score

3. The ACC/AHA classification system

4. The total occlusion classification system

5. The Duke and ICPS classification systems.

All of these systems were focused on particular
structural and working factors of the developed le-
sions. Thus, the concept of a universal scoring system
was taken into account.

The SYNTAX score has been developed for this
study to prospectively characterize the coronary vas-
culature considering the involved number of coronar-
ies, their importance, situation and complexity. Ele-
vated SYNTAX score indicates more severity of the
disease and is considered for a bigger revascularization
challenge as well as having a worse prognosis.

In our investigation cardiac Troponin - I (¢cTnl) &
syntax score also have been found to have excellent
sensitivity and specificity and are superior to others as
indicator of extent & severity of coronary artery dis-
ease.

Materials and Methods

This prospective analytical study was conducted
from July 2019 to that of June 2020. Study population
comprised all the patients admitted into Cardiology de-
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partment with chest pain. Sample population were se-
lected by brief history, targeted physical examination,
ECG, Troponin-I level (>0.12 ng/ml) on admission
and after 06 hours if the initial value was negative and
on the basis of inclusion & exclusion criteria. The eth-
ical review committee endorsed the study protocol.

A) Inclusion Criteria:

v’ Patients with first attack of NSTEMI.

B) Exclusion Criteria:

v’ Patients admitted with acute STEMI.

v Patients with congenital & structural heart
disease.

v’ Patients had major non- cardiovascular disor-
der causing elevation of Troponin-I.

v Any systemic infection.

v’ Patients were under chemotherapy on discov-
ery of malignancy.

v’ Patient not willing to get themselves enrolled
in study.

Considering inclusion and exclusion criteria
study population was divided into two groups'’.

Group -I: Patients with first attack of NSTEMI
with Troponin-I level <6.6 ng/ml.

Group -11: Patients with first attack of NSTEMI
with Troponin-I level >6.6 ng/ml.

NSTEMI was defined as positive biomarkers of
myocardial necrosis (troponin-1) with or without ST-
segment depression in the absence of ST-segment ele-
vation. Blood samples for cardiac troponin | were

drawn in emergency and a second sample was drawn
06 hours later if the initial sample was negative. Car-
diac troponin | was determined using an immunomet-
ric assay (IMA) technology. All recruited patients un-
derwent invasive evaluation by coronary angiography
in United Hospital Limited. Angiographic views were
analyzed for extension of coronary artery disease. Sig-
nificant CAD was defined as >70% stenosis in the ma-
jor epicardial coronary arteries or a left main coronary
artery stenosis >50%. Extent of CAD was considered
as >70% involvement of one, two or three vessels dis-
ease. Severity of CAD was analyzed by using syntax
score. Syntax score <22 as low, 23-32 as intermediate
& >33 were considered as high.

The SYNTAX score is a computer based calcu-
lating system involving few self-guided questions. The
system comprising of twelve questions which are di-
vided into two arms: the first 3 defines the dominance,
the lesion number & involved vessel segments. Each
lesion can have one or more segments. They will be
numbered anything between 1 to 12. There is no limit
in the number of segments involved per lesion. The last
few questions define the lesion’s adverse characters.
The question referring to a total occlusion is the first
one. If a total occlusion is numbered, answers to be
given in details. The presence or absence of side
branch decide the treatment option to PCI or CABG.
All the other questions of the algorithm can be an-
swered by selecting “yes” or “no”.

I:I Patent segment
- Occluded segment

I:] Segment distal from the occlusion filled with collateral flow (visualised by contrast)

Figure-1: Total occlusion length assessment!®

a) Total occlusion involving segments 1 and 2. Segments 2,3,4,16,16a,16b,16c are filled by antegrade or retrograde collateral flow (visualised

by contrast).

b) Total occlusion involving segments 1, 2 and 3. Segments 3,4,16,16a,16b,16c¢ are filled by antegrade or retrograde collateral flow (visualised

by contrast).

c) Total occlusion involving segments 1, 2, 3, 4, 16 and 16a Segments 16,16b,16c are visualized by antegrade or retrograde collateral flow

(visualised by contrast).

The last question of the algorithm, diffuse dis-
ease/small vessels, is the only one non-lesion-specific
since it is related to vessel anatomy beyond the steno-
sis. In case of positive answer all the coronary seg-
ments beyond the one under scoring will appear allow-
ing the selection of these fulfilling the criteria for dif-
fuse disease/small vessels. It is quoted once (the first

time selected) per coronary territory (RCA, LM, LAD,
LCX). If for example this question is answered during
a LM lesion scoring it will not reappear for lesions in
the LAD or LCX territory. The same is the case for
multiple lesions in the same vessel. Since the lesions
are scored in the numerical order inserted in question
3, a scoring in “anatomical order” from proximal to
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distal is advised for each coronary artery. For example,
a lesion in segment 2 of the RCA should be scored be-
fore a lesion located in more distal segments.

Statistical Method and analysis:

Purposive sampling was done. The collected data
were calculated with computer software Statistical
Package for Social Sciences version 20 (SPSS Inc.,
Chicago, Illinois). Quantitative data were presented as
mean + SD and Student’s “t” test was used for analy-
sis. Qualitative data were analyzed with x2 test. Com-
parison between groups were made by unpaired t-test.
p value < 0.05 was taken as significant.

Variables studied:

Age, Sex, Smoking, Hypertension, Diabetes
Mellitus, Dyslipidemia, F/H of CAD, BMI, ECG, Tro-
ponin-1, Extent of CAD, Syntax score.

Results:

This was a Cross Sectional Analytical Study con-
ducted in the Cardiology department of United Hospi-
tal Limited from July 2019 to June 2020. The research
team tried to ascertain elevated level of Troponin-1 &
increased syntax score as sensitive and specific mark-
ers for extent and severity of coronary artery disease in
the setting of first attack of NSTEMI.

Table-1

Baseline characteristics of patients according to the cardiac troponin I level status. (n=230)

Variable cTnl <6.6 ng/ml (n=111) | cTnl >6.6 ng/ml (n=119) p value
Age 59.40 £9.81 59.30+£12.18
30-44 03 (2.8%) 16 (13.4%)
45-59 54 (48.6%) 40 (33.6%) 0.968™
60-74 50 (45.0%) 56 (47.1%)
75-89 04 (3.6%) 07 (5.9%)
Gender
Male 82 (73.9%) 87 (73.1%) 0.621™
Female 29 (26.1%) 32 (26.9%) '
BMI 24.65 + 3.55 25.07+4.21 0.417"
Troponin-I level (ng/ml) 5.53+£7.43 16.46+15.79 0.003®
Cardiac Risk Factors
Diabetes mellitus 55 (49.5%) 60 (50.4%) 0.595"
Hypertension 76 (68.4%) 84 (70.5%) 0.235™
Cigarette smoking 27 (24.3%) 37 (31.0%) 0.784ms
Positive F/H of CAD 25 (22.5%) 26 (21.8%) 0.690"™
Dyslipidaemia 78 (70.2%) 69 (57.9%) 0.294ms

cTnl means Cardiac Troponin-1, ns means not-
significant, F/H means Family History, CAD means
coronary artery disease.

There were 73.4% males and 26.5% females with
the mean age of 59.35 + 11.08. Among them 50% were
diabetic, 69.5% were hypertensive and 63.9% were
dyslipidaemic. There were 27.8% smokers and 22.2%
patients had positive family H/O CAD. Mean cardiac
troponin I level was 5.53+7.43 in the ¢Tnl <6.6 ng/ml

group and mean 16.46+15.79 in the cTnl >6.6 ng/ml
group. Patients with less troponin | level tend to be
more dyslipidaemic 70.2% versus 57.9%, while pa-
tients with elevated troponin | level had a higher inci-
dence of smoking 31.1% versus 24.3%, a higher pro-
portion of patients age less than 45 years, 84.2% versus
15.8% and also of age greater than 75 years, 63.6%
versus 36.4%.

Table- 2

Extent of coronary artery disease and number of totally occluded vessels in the study population (n=230)

Single vessel CAD
Double vessel CAD
Triple vessel CAD
Left Main Stenosis (>50%b)
Branch Vessel CAD
Non-obstructive CAD
Normal Coronary Angiogram
Total occlusions
Single vessel
Double vessel
Triple vessel

c¢Tnl 6.6 ng/ml (n=111) cTnl >6.6 ng/ml (n=119) p value
Extent of CAD 0.13™
25 (22.5%) 23 (19.3%) 0.35™

40 (36.0%) 37 (31.0%) 0.21m

34 (30.6%) 55 (46.2%) 0.04°
6 (5.4%) 12 (10.0%) 0.761"™

7 (6.3%) 3 (2.5%) 0.56™

2 (1.8%) 0 (0%) 0.21m

3 (2.7%) 1 (0.8%) 0.34"

0.14m

27 (24.3%) 40 (33.6%) 0.12m

15 (13.5%) 23 (19.3%) 0.23™

5 (4.5%) 5 (4.2%) 0.91m

cTnl means Cardiac Troponin-1, ns means not-
significant, s means significant, CAD means coronary
artery disease.

Group-1: Patients with first attack of NSTEMI
with Troponin-I level <6.6 ng/ml. Group-Il: Patients

with first attack of NSTEMI with Troponin-I level
>6.6 ng/ml.

Table-2 compares the extent of CAD and the
number of occluded vessels among the two groups of
cardiac troponin I. At coronary angiography, among
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the 111 patients with cTnl levels <6.6 ng/ml, the rates
of significant single, double and triple vessel CAD
were 22.5%, 36% and 30.6% respectively. While
among the 119 patients with cTnl levels >6.6 ng/ml,
the rates were 19.3%, 31.1% and 46.2% respectively
(p=0.35, p=0.21 and p <0.04 respectively) which was

not statistically significant (p= 0.13). Furthermore, in
patients with cTnl >6.6 ng/ml, there were also a greater
proportion of patients with left main coronary artery
stenosis (>50% stenosis) and a greater number of to-
tally occluded vessels.

Table- 3

Relation between cardiac troponin | levels and the site of coronary lesion (n=230).

Site of coronary lesion

¢Tnl <6.6 ng/ml (n=111)

c¢Tnl > 6.6 ng/ml (n=119)

LMCA 6 (5.4%) 12 (10.0%)
LAD 97 (87.3%) 104 (87.3%)
Proximal 42 (37.8%) 50 (42.0%)
Mid-distal 55 (49.5%) 54 (45.3%)
Diagonal 23 (20.7%) 37 (31.0%)
LCX 46 (41.4%) 74 (62.1%)
Proximal 24 (21.6%) 40 (33.6%)
Mid-distal 22 (19.8%) 34 (28.5%)
Obtuse Marginal 34 (30.6%) 33 (27.7%)
LPLB 6 (5.40%) 10 (8.4%)
LPDA 4 (3.3%)
RCA 79 (71.1%) 82 (68.9%)
Proximal 28 (25.2%) 29 (24.3%)
Mid-distal 51 (45.9%) 53 (44.5%)
RPLB 6 (5.4%) 5 (4.2%)
RPDA 8 (7.2%) 8 (6.7%)
RI 3(2.7%) 9 (7.5%)

cTnl= cardiac troponin I, LMCA= left main cor-
onary artery, LAD= left anterior descending artery,
LCX= left circumflex artery, LPLB= left postero-lat-
eral branch, LPDA= left posterior descending artery,
RCA= right coronary artery, RPLB= right postero-lat-
eral branch, RPDA= right posterior descending artery,
RI= ramus intermedius artery.

Group-I: Patients with first attack of NSTEMI
with Troponin-I level <6.6 ng/ml.
Group-11: Patients with first attack of NSTEMI with
Troponin-I level >6.6 ng/ml.

Table-3 summarizes the angiographic character-
istics of patients in the two cutoff levels of cTnl with

respect to the site of significance (>70%) coronary ste-
nosis. The left anterior descending artery (LAD) was
the vessel most commonly involved with significant
stenosis in both the groups. In patients with cTnl levels
<50 folds ULN, LAD was the commonest vessel 97
(87.3%), followed by right coronary artery (RCA) 79
(71.1%) and then left circumflex artery (LCX), 46
(41.4%). While in patients with cTnl levels >50 folds
ULN, LAD was the commonest vessel, 104 (87.3%),
followed by RCA 82 (68.9%) and then LCX artery 74
(62.1%). In patients with cTnl levels >50 folds ULN,
there was also more involvement of the diagonal
branch, left posterior descending artery and left pos-
tero-lateral branches.

ECG profile of the study population (n=230)

Troponin-I Level (ng/ml)

<6.6
ECG Change Group-|
(n=111)
Normal 35 (31.5%)
ST-depression 36 (32.4%)
T-inversion 40 (36.1%0)

Group-1: Patients with first attack of NSTEMI
with Troponin-I level <6.6 ng/ml.

Group-11: Patients with first attack of NSTEMI
with Troponin-1 level >6.6 ng/ml.

Table-4
p-Value
>6.6
Group-I11
(n=119) <0.0018

38 (31.9%)
39 (32.8%)
42 (35.3%)

The above table shows majority of the study sub-
jects of both groups had T-inversion in ECG. Then ST
depression was prevalent in both groups. Here, the dif-
ference between the two groups was statistically sig-
nificant (P < 0.05).
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Table-5
Comparison of Troponin-I level and Left Ventricular Ejection Fraction (LVEF)
between the groups (n=230)%
Extent of CAD p-value
Troponin-1 (ng/ml) Group-I (n=111) Group-11 (n=119)
>6.6 03 108 <0.00001®
<6.6 108 11

Chi-Squire test was done.

Group-I: Patients with first attack of NSTEMI
with Troponin-I level <6.6 ng/ml.
Group-11: Patients with first attack of NSTEMI with
Troponin-I level 6.6 ng/ml.

The above table shows majority of the study sub-
jects of group-1 had troponin-I level <6.6 ng/ml and
majority of the study subjects of group-11 had troponin-
I level >6.6 ng/ml. Here, the difference between the
two groups was statistically significant (P < 0.05).

Syntax score profile of the study population (n=230)

<6.6
Syntax Score Group-1
(n=111)
<22 14.15+5.06
23-32 24.16+8.59
>33 34.70+8.59

Table-6
Troponin-I Level (ng/ml) p-Value
>6.6
Group-I1
(n=119) S
18.90+9.85 <0.001
24.70+5.84
38.50£7.95

Group-1: Patients with first attack of NSTEMI
with Troponin-I level <6.6 ng/ml.

Group-Il: Patients with first attack of NSTEMI
with Troponin-I level >6.6 ng/ml.

The above table shows syntax score profile of the
study subjects. Here, the difference between the two
groups was statistically significant (P < 0.05).

Table-7
Relationship between extent and severity of CAD
with Troponin-1 & Syntax score of the study population (n=230)
Troponin-I Level (ng/ml) Syntax Score p-Value
Extent of CAD Group-I Group-II Group-I Group-II

(n=111) (n=119) (n=111) (n=119)
Single Vessel Disease 0.30+1.32 7.3043.56 14.15+5.06 18.90+£9.85  <0.001°
Double Vessel Disease 4.76+17.16 12.76+19.37 24.16+8.59 24.70+5.84
Triple Vessel Disease 6.57+20.73 16.57+18.95 34.70+8.59 38.50+7.95

Group-1: Patients with first attack of NSTEMI
with Troponin-I level <6.6 ng/ml.

Group-11: Patients with first attack of NSTEMI
with Troponin-I level >6.6 ng/ml.

The above table shows relationship pf Troponin-
I and Syntax Score with Extent of CAD of the study

population. It shows Triple vessel disease subjects had
the highest Troponin-1 level & Syntax Score whereas
Single vessel disease population had the lowest Tro-
ponin-1 & Syntax Score. Here, the difference between
the two groups was statistically significant (P < 0.05)

Multivariate regression analysis of the risk factors of the study population (n=230)

Parameter
Age
Sex
BMI
Smoking
HTN
DM
F/H of CAD
Dyslipidaemia
Extent of CAD
ECG
Troponin-I
Syntax Score
Multivariate linear regression analysis was done.
s means significant.
ns means not- significant.

Table- 8
B p-value
0.20 0.57™
-0.06 0.723"
0.10 0.12™
0.142 0.813"™
-0.194 0.325"™
0.233 0.435"
-0.005 0.565"
-0.229 0.113"
-0.182 0.001°
0.004 0.324"
0.261 0.002°
-0.180 0.002°
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The multivariate regression analysis was done for the variables studied which showed regression co-efficient
for Troponin-1, Extent of CAD and Syntax Score were statistically significant (p <0.05) but the other parameters
revealed no statistical significance.
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Figure-2: Correlation between Troponin-I level with extent of CAD.
The above figure shows statistically significant (<0.05) positive correlation between Troponin-1 level with

extent of CAD of the study population. It indicates more the Troponin-I level more involvement of coronaries and
vice versa.
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Figure-3: Correlation between syntax score with extent of CAD.

The above figure shows statistically significant (<0.05) positive correlation between syntax score with extent
of CAD of the study population. It indicates more the syntax score moreinvolvement of coronaries and vice versa.

Table- 9
Sensitivity and Specificity of Troponin-1 level & Syntax Score for Extent of CAD (n=230)%
Extent of CAD
Troponin-1 (ng/ml) Syntax Score Group-| Group-Ii
(n=111) (n=119)
. 03 108
>6.6 High (>33
9 G33) (b) @
. 108 11
<6.6 Low (<22) & Intermediate (23-32
(<22) (23-32) (d) ©
Sensitivity 91%
Specificity 97%

a = true positive c = false negative
b = false positive d = true negative
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Group-1: Patients with first attack of NSTEMI
with Troponin-I level <6.6 ng/ml.

Group-I1I: Patients with first attack of NSTEMI
with Troponin-I level >6.6 ng/ml.

The above table shows the sensitivity and speci-
ficity of Troponin-I level for left ventricular systolic
dysfunction were 91% and 97% respectively.

Discussion:

Our study gives an information about the associ-
ation between cardiac troponin I levels (<50 folds
ULN and >50 folds ULN) & different levels of syntax
score (low, intermediate & high) in NSTEMI and the
number of major epicardial coronary vessels that have
significant luminal narrowing (>70 % stenosis). The
study showed that patients with cTnl level <6.6 ng/ml,
22.5 % of the patients had single vessel with mean syn-
tax score of 14.15+5.06, 36 % had double vessel with
syntax score of 24.16+8.59 and 30.6% had triple vessel
with 34.70+8.59syntax score, while among patients
with cTnl levels >6.6 ng/ml, 19.3 % of the patients had
single vessel& syntax score of 18.90+9.85, 31.1 % had
double vessel & syntax score 0f24.70+5.84 and 46.2%
had triple vessel & syntax score 0f38.50+7.95. We
found a statistically significant relationship only be-
tween cTnl level >6.6 ng/ml, high syntax score (>33)
and triple vessel CAD. Due to absence of local data for
such an association we took the challenge for such re-
search. Our study revealed that 2.7 % patients with
cTnl <6.6 ng/ml and only 0.84% patient in the cTnl
>6.6 ng/ml group had a normal coronary angiogram.
In patients with NSTEMI, there are more extensive
disease when troponin levels are elevated®’. A study
analyzed clinical and angiographic variables and found
patients with troponin I levels (<10 folds ULN), fre-
quently had higher Braunwald Class angina®, more se-
vere ECG changes, higher proportion of extensive
CAD. cTnl concentration > 6.6 ng/ml predicted multi-
vessel coronary artery disease with a sensitivity of
100% and specificity of 92.4% respectively®. In our
study, we found that Troponin-I level >6.6 ng/ml &
high syntax score (>33) has got 91% patients with
multi-vessel coronary artery disease. On the other
hand, Troponin-I level <6.6 ng/ml has got 9% patients
with multi-vessel coronary artery disease. The differ-
ence is statistically significant between two groups
(p<0.05). Our study also discovered that Troponin-I
level >6.6 ng/ml & high syntax score (>33) are predic-
tive of multi-vessel coronary artery disease with a sen-
sitivity and specificity of 91% & 97% respectively
which is quite similar to other studies®°. Overall, the
results of our study suggest that elevated troponin |
levels & elevated syntax score are associated with a
greater severity and extent of coronary artery disease
in the setting of NSTEMI. We hypothesised that levels
of Troponin-1 & Syntax score could be correlated with
extent & severity of coronary artery disease following
NSTEMI. From the above discussion we found that in
patients with first attack of NSTEMI, Troponin-l1 &
Syntax score level serve as very sensitive and specific
marker for extent & severity of coronary artery dis-
ease.

Limitations

Several limitations of our study must be
acknowledged:

e The complexity of the lesions was dependent
on man behind the machine.

e The majority of the study population were
male. Thus, these results need to be re-evaluated in
other health care center by incorporating male and fe-
male in large numbers.

e The study evaluated the extent of CAD in
terms of the number of severely diseased major coro-
nary arteries with respect to the two cutoff levels of
cTnl.

e Troponin-l level estimation have become
more easier & more sensitive by using the newer meth-
ods. Due to infrastructural limitations our patients’
blood sample was analyzed with the aid of traditional
technique.

e Syntax score analysis is a computer based cal-
culating system which depends on the severity and lo-
cation of the coronary lesions which is dependent on
the operator visual estimation.

Conclusion

The present study concluded that the higher the
Troponin-I level & Syntax score surrogate for higher
sensitivity and specificity for extent & severity of cor-
onary artery disease.

Recommendation

Based on the findings of the study, we have been
able to suggest the following measures to ensure a
more scientific diagnosis, prognosis and treatment of
the patients afflicted with NSTEMI.

o In perspective of our country, Troponin-I is
an available test for making diagnosis and to see prog-
nosis in acute MI patients. Troponin-I level have an
impact over left ventricular ejection fraction in patients
with NSTEMI. Troponin-I level provides a note warn-
ing about the outcomes of the patients after NSTEMI.
A number of studies were conducted in past for acute
MI patients, mostly on STEMI. Few studies were con-
ducted regarding NSTEMI. As, extent of coronary ar-
tery disease was correlated well with troponin-1 levels;
So, Troponin-I can serve dual purpose — for both diag-
nosis and prognosis of NSTEMI Patients.

e Syntax score is a newer technique to assess
the severity of coronary artery disease. As availability
of smart phone & easy access to internet it can easily
be calculated.

e As, extent & severity of coronary artery dis-
ease was correlated well with troponin-1 & syntax
score levels; So, combination of both can serve dual
purpose — for both diagnosis and prognosis of
NSTEMI Patients.

e The study also recommends that aggres-
sive revascularization strategy like early PCI and
closer surveillance should be offered to NSTEMI
patients with high Troponin-lI & Syntax score lev-
els, as these patients are more prone to develop
complications like heart failure, arrhythmia and
even sudden cardiac death.
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Abstract

The study assessed the physical development of rural and urban children aged 7-10 years in the Altai Territory
for physiometric indicators (vital capacity of lungs, dynamometry, arterial pressure). Indicators of right hand mus-
cle strength, vital capacity of lungs, arterial pressure (systolic and diastolic) by 10 years in urban children begins
to exceed these indicators of rural peers. The revealed differences in the physical development of rural and urban
children show a different combination and a share of the influence of environmental factors on the schoolchildren's
organism.

AHHOTALUA

B pabote Obumn ompeneneHbl GU3NOMETPUIECKHE MOKAa3aTean (PU3MYSCKOro pa3BuTHA netei 7-10 mer u3
CENLCKOM 1 FOpOI[CKOﬁ MecTHOCTH. B pe3yabTaTe YCTAHOBJICHO, YTO NOKA3aTCJIN CUJIbI MbIIII] HpaBOI\/'I KHUCTH, )KU3-
HCHHAas €MKOCTbD JICTKUX, apTCPHUAIIbHOC NaBJICHUC (CI/ICTOHI/I‘IGCKOG u ,I[I/IaCTOJ'II/I‘{GCKOG) k 10 rogamMm y ropoJiCKux
J.'[eTefI CTATUCTUYCCKU 3HAYMMO HAYMHACT OTIIMYAThCA OT TAKOBBIX Y CCIIbCKUX ,Z[CTGfI B 60J'II>IHy}O CTOpPOHY. HOJ‘Iy-
YCHHBIC PE3YJIbTAThI IIO3BOJIAIOT MPEAIIOIAraTtb pa3jiniHOC BJIUAHUC (baKTOpOB Oprnca}omeﬁ Ccpeay U ux codera-

HHI Ha OpraHvu3M MKOJbHUKOB MJIaJIICTO 3BCHA.

Keywords: physical development, schoolchildren, physiometric indicators.
KoaioueBble ciioBa: pusnueckoe pa3BUTHE, IIKOJIbHUKH, GU3UOMETPUUECKUE TTOKA3ATEIH.

B mHacrosmee Bpems 3apyOekHBIE HCCIIEIOBa-
TeNW W YYCHBIC HaIleW CTPaHBI TOBOPAT 00 OTpHIa-
TEJIbHOU TEHACHIIMH B COCTOSIHUM 3JJ0POBbsI IIOJIpacTa-
tomiero mokoJernus [1,2]. TlokazaTenu (U3NIECKOro
Pa3BUTHS SIBJISIIOTCS MPEIBECTHUKAMU H3MEHEHUH B
OpraHu3Me, KOTOpBIE MOTYT IPUBECTH K 3a0o0ieBa-
HUSM JeTel U opocTKOB. DU3MOMETpUUECKHUE MTOKA-
3arenu B OOJbIIEH Mepe MO3BOJIIOT CYIUTh O (QYHK-
LMOHUPOBAHUY BaXXHEHIIIUX CUCTEM OPraHoB. Y IeTeil
Y TIOJPOCTKOB Pa3HBIX PETHOHOB MPOKUBAHUS BBISB-
JISTIOTCSL CBOM OCOOCHHOCTH TOKasarenei (uzmde-
CKOTO Pa3BHUTHUS, O YEM TOBOPST PE3YJIBTATHI MOCTE-
HUX ucchenoBaHui [3-4, 6]. AKTyaJlbHOCTb JaHHOTO
UCCIieIoBaHus 00YCIIOBIICHA TEM, YTO B PETHOHE KO-
JIMYECTBO JETeH, MPOKUBAIOUIUX B CEJIbCKOH MECTHO-
CTH MIPAKTUYECKH PAaBHO KOJIMYECTBY AETEH, IPOKUBA-

IOIUX 1 00yJaronmxcs B ropoje. Ha BIOpanHyro BO3-
pacTHYIO KaTeropHio B OoJbIeil Mepe BIUSIET BCS CO-
BOKYITHOCTb BO3MOXHBIX (PAKTOPOB (IKOJIOTMYECKHX,
COIMATIBHBIX) [5].

Jns mpoBeneHHsT MCCIEAOBaHUS HaMH  OBLIO
c(OpMHUPOBAHOBE TIPYNIBI JAeTeld W3 CEIbCKOH
(n=382) u ropoxackoit (n=462) mectHocTh. lletn c
XPOHHYECKHMH 3a00JIeBaHISIMH MCKITIOYAIINCh U3 HC-
cnenoBanus. O0s3aTeIbHBIN KPUTEPHH BKIIOYEHUS B
TpyMITy — HETIPEPHIBHOE POKUBAHKE B TOPOJIE THO0 B
cenre He MeHee 5 neT. OnpenensseMbIMu GU3NOMETPHU-
YECKHMH MOKA3aTesIMH Pa3BUTHS OBUIH CHITa IIPaBOit
KHUCTH, M3HEHHAs €MKOCTb JIETKHX, apTepHalbHOE
JIaBJICHHE.

Ouenka nokaszaTesieid KUCTEBON ITHHAMOMETPUHU
IIPaBOil pyKH BBISIBUIIA, UTO B Bo3pacTe 7 U § JeT cTa-
TUCTHYECKH 3HAYMMO BBIIIE MOKa3aTelb y AEBOYEK U
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MAJIBYMKOB CEIHCKONH MECTHOCTU: MAJBbYUKHU 7 JIET -
8,94+1,03 u 10,79+1,21 (p<0,01); neBouku 7 neT -
7,3840,92 u 9,04£1,04 (p<0,01); mampumku 8 neT
10,42+1,42 n 12,56+1,09 (p<0,01); meBoukmu 8 mer
9,14+1,14 n 11,38+1,29 (p<0,01). B Bo3pacte 9 mer
MEXIy TOPOACKHIMH CEIBCKUMH MalbuhKaMd |
MEXIy JaHHBIMH TPYIIIAMH JIE€BOYEK JOCTOBEPHBIX
pas3nuumii BBIABICHO He ObL10. Cpeu AeBOYCK ACCATH
JIeT TaKke oTianmuuii He Obw1o. Cpemu JaHHOTO BO3-
pacta y Manb4ukoB 10 JIET BBISBICHO CTATHCTHYCCKU
3HAYMMOE MPEBBIIICHIE TOKA3aTeIs CHUITBI TIPABOM KH-
CTH y ropoackux jeret (16,46+1,82) Han cenbckumu
(14,82+1,64) (p<0,01).

H3mepenue )KU3HEHHOM EMKOCTH JIETKUX Y MaJlb-
YHKOB IOKA3aJio, YTO B BO3pacTe 7 JIET TOKa3aTelb
CTAaTUCTHYECKH 3HAYNMO BBIIIEC y PEOSAT U3 CENbCKO
mectHOCTH (1326,36+68,86, p<0,01). B BO3pacte 8 u
9 et mocTOBepHBIX pa3nuunii B mokazatene JKEJI He
BBISIBIICHO, TOT/1a Kak B 10 j1eT HaOIr01aeTCsl MPOTHBO-
MOJIOXKHAsT CHUTyallls W T0Ka3aTellb y TOPOJACKUX
mkoiabHUKOB (1720,42+60,31) craTHcTHYeCcKH 3HA-
YMMO  TPEBBINIACT TAKOBOW  CENBCKHUX  JeTeit
(1618,62+71,23, p<0,01). Y nmeBouek 7 neT AOCTO-
BEPHO IMOKa3aTesb OBLT BBIIIC CPEIH MPEICTABUTEIIb-
HUII cenbekoit MmectHOCTH (1188,56+81,28, p<0,01). B
JIPYTUX BO3PACTHBIX TPYIIAX TOCTOBEPHBIX Pa3IIHUNit
B TIOKa3arele He OBIII0 OOHAPYKEHO.

[Toka3aTeny CHCTONMYECKOTO H IHACTOIHYC-
CKOTO AaBJICHUS B OOJNBITHMHCTBE CITy9aeB CTaTHCTHYIC-
CKH{ 3HAYMMO BBIMIE y JAeTeH, 00yJaromuxcs 1 MpoKu-
BAaIONIMX B ropoje. Tak y MajlbuyUKOB CTATUCTHYCCKU
3HAYMMBIC Pa3JINYMs B TOKA3ATENIAX CUCTOIMICCKOTO
JIaBJIeHMs ompesesieHbl B Bo3pacte 9 ull net, a aua-
cTosuieckoro — B Bo3pacte 10 net. Y peBodex 10cTo-
BEpHAasl pa3HHIIA 110 CUCTOIIMYECKOMY apTepUaIbHOMY
JTABJICHUIO BEISIBIICHA B Bo3pacte 10 ner, mo auactonu-
yeckoMy JaBieHuto Takxe B 10 ser. Ilpu sToM He
OBLTO BBISBIICHO MPEBHIIICHIE CPSIHUX BEITMYUH HOP-
MaTHBOB apTEePHAIbHOTO AABIICHHUS: VT IeTeH 6-9 et
100-122/60-78 MM pr.ct.; st aereit 9-12 ner — 110-
126/70-82 mm pr.cr.

VnydieHue nokasaresiei KucTeBon JUHaMOMET-
pHH Cpeid TOPOJCKHX IIKOJHHUKOB C BO3PACTOM MO-
JKET OBITH O0YCIIOBJICHO ITUPOKUM CIICKTPOM YCIIYT 110
(hu3MUeCKOil KyJIbTYype U CIIOPTY B TOPOJAX B MOCTCI-
Hee BpeMsi. IMEHHO B MJIAJIIIIEM IIKOJILHOM BO3PacTe

JIeTH UOYT B KPYXKKH, CIIOPTHBHBIC CEKIUH, 32 CUET
Yero pacTeT uX JIBUrateilbHas aKTUBHOCTh U TOKa3a-
TEJIW MBIIIICIHON CHIIBI.

Kapruna, BeisiBnennas npu ouesnke JKEJI, korna
[I0Ka3aTejb C BO3PACTOM y TOPOACKUX IETEl HAUNHAET
MIpeBBILIATh MOKA3aTeNb JETEH U3 CEIbCKOM MECTHO-
CTU NpU OTCTAaBaHUU B POCTE U Macce, MO3BOJSAET
MPEANOoJIOKUTh HATMYNE CUHIPOMAa XPOHUYECKOU TH-
MOKCHHU Y JKHUTEJICH OONBIINX TOPOOB, 00YCIOBICH-
HOW HEONAroNPHUSITHOW TCHACHIIUCH COCTOSIHUS aTMO-
cteproro Bo3ayxa. Taxxe Ha mossienue JKEJI ro-
POJICKHUX IIKOJbHUKOB MOKET OKa3blBaTh BIIMSHUE
[IOCELIEHUE CIIOPTUBHBIX KPY)KKOB M CEKLMH, 4TO
TaK)X€ OTPakaeTCsl U Ha MOKa3aTee IMHAMOMETPHUH.

Benuuunbl apTepuanbHOrO JaBiEHUS €LIE pa3
MOATBEPIKIAIOT (aKT HAMPSDKEHHS aJalTallHOHHBIX
pPECYpPCOB pocTa M Pa3BUTUS AETEH B MOAECPHU3HUPO-
BaHHON cHcTeMe O0pa3oBaHHS, COBPEMEHHOW COIH-
aNBHOM cpefie OOIBIINX TOPOJIOB.

BeisiBNIeHHBIE pa3iyust B U3MIECKOM Pa3BUTHU
CCJIbCKUX U FOpOI[CKI/IX [[CTCI?I FOBOpS[T (6] pa3J'II/I‘IHOM
COYETaHUH U JI0JI€ BIUSHUS (aKTOPOB OKPYKAIOIIEH
cpeapl Ha OpraHu3M IIKOJIbHUKOB.
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The article briefly describes the situation with the virus COVID-19 in the world and, in particular, in Ukraine.
Next, the author makes a detailed review of methods of treatment of this disease. The second part of the article is
devoted to the treatment of coronavirus with an alternative medication of natural origin and provides treatment
protocols for patients who have been treated with it and recovered. In addition, the author reviews the scientific
literature on this medical preparation, which, in particular, deals with the treatment of viral diseases of various

types.
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Recently, the Health Minister of Ukraine Maxim
Stepanov said that the Ukrainian protocol of treatment
of COVID-19 was based on the experience of doctors
from the United States, China and the United King-
dom. “Today, there is no drug in the world that has
written indications for COVID-19. Indeed, all this is
the exclusively evidence-based modern medicine, be-
cause the whole world is in search, - says Stepanov.
"But if we have at least one chance to save our citi-
zens and to have fewer deaths, we will treat with the
means that work in different countries.”
(https://1b.ua/society/2020/04/08/454844 chim_likuy
ut_koronavirus_ukraini.html )

So if today all over the world (particularly in
Ukraine) patients with COVID-19 are treated with var-
ious untested and extremely dangerous to life and
health drugs, it may be appropriate to give a chance to
a proven, effective drug that does not harm health and
which antiviral properties have already been studied
and proven by dozens of scientists around the world?

This is about the unique anti-cancer and antiviral
drug NSC631570 (UKRAIN), which positive results
of treatment of the viral infections (and not only) will
be described below.

Thus, in 2019, China was shocked by information
about a new epidemic of COVID-19 respiratory dis-
ease caused by the SARS-CoV-2 or 2019-nCoV virus.
In early 2020, the epidemic spread to other continents.

As of November 1, 2020, 46.406.405 cases of
COVID-19 were recorded worldwide. As a result of
complications caused by the disease, 1.200.565 people
died. 33.493.349 people recovered. The leaders in the
number of confirmed cases among the world are the
United States (9.402.590), India (8.184.082), Brazil
(5.535.605) and Russia (1.618.116).
(https://www.ukrinform.ua/rubric-world/3127593-u-
sviti-vze-ponad-12-miljona-pomerlih-vid-
covid19.html)

In April 2020, the Ministry of Health of Ukraine
approved a single protocol for the treatment of patients
with Covid-19. Among the proposed drugs are Lop-
inavir / Ritonavir (antiretroviral therapy), Remdesivir,

and the antibiotic Azithromycin together with chloro-
quine and hydroxychloroquine. In the end, Ukraine de-
cided to bet on Plaquenil and in April the mayor of the
Kiev City Vitaliy Klichko confirmed that this drug is
used in Kyiv hospitals to treat patients with Corona-
virus. It should be noted that Plaquenil is a drug against
malaria and some autoimmune diseases. It has been
used since 1955. Although physicians around the
world are actively using it in the treatment of COVID-
19, there is currently no evidence base for the effec-
tiveness of this drug. Plaquenil causes a number of side
effects - from immune disorders to psychosis, tinnitus
and visual disturbances. It should be used with extreme
caution in patients with cardiovascular disease.

In addition to Plaquenil, the Ministry of Health of
Ukraine has included in the treatment protocol for pa-
tients with COVID-19 some antiretroviral drugs - lop-
inavir and ritonavir - as a treatment option (in combi-
nation with hydroxychloroquine) in adult patients with
moderate disease. Kaletra (by the way, it contains lop-
inavir and ritonavir) and Aktemra (aka Tocilizumab)
are also used to treat patients with HIV. The side ef-
fects of these drugs are very severe and unpleasant:
headache, heart attack, high blood pressure, cough,
vomiting, stomatitis, ulcers and, most interestingly,
cough, pulmonary edema, asthma and upper respira-
tory tract infections. That is, we treat the flu with pneu-
monia, fight cough with drugs that cause the same
cough and respiratory infections. In addition, these
drugs can cause immunosuppression - a decrease in
immunity. And this is when you first need to increase
the patient's immunity. However, such drugs, as well
as a number of others - dangerous and ineffective - are
recommended in the official protocol. And this despite
the fact that not so long ago the World Health Organi-
zation indicated that the benefits of treatment with
COVID-19 antiretroviral drugs are quite small.
(https://b.ua/society/2020/04/08/454844 chim_likuy
ut_koronavirus_ukraini.html ) By the way, the immu-
nosuppressant Tocilizumab (aka Aktemra), which is
used in the treatment of patients with COVID-19, gen-
erally participated only in a Chinese study on only 20
patients. "To date, data show that Tocilizumab is in-
effective in reducing mortality, so the meaning of
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its use is currently unknown.

It is possible that some new studies will show
that it should be used in some other cases, in criti-
cally ill patients, but now we know that the effect is
very weak, "- says the infectious disease specialist
from Ukraine Dr. Eugene Shcherbina. (Https: // life.
pravda.com.ua/health/2020/10/28/242810/ )

And about Remdisevir. It was used to treat Ebola
fever. In October, the WHO published a preprint of the
largest randomized clinical trial, Solidarity, examining
its effects. The results were disappointing. The study
did not provide any evidence of a reduction in mortal-
ity from Remdesivir, particularly for patients con-
nected to ventilators. But it was purchased from the
Ministry of Health and added to the COVID-19 treat-
ment protocol. "Well done, but it is unknown what
they bought. It would be better to buy oxygen con-
centrators and ventilators, and oxygen would be
taken to hospitals. And we bought what we most
likely will not need," Yevhen Shcherbyna responded
to the purchase of Remdesivir by the Ministry of
Health of Ukraine. He suggests that this drug may later
be excluded from treatment protocols in the United
States and Europe. "We know that Remdesivir
slightly reduces the duration of the disease, but it
does not reduce mortality."
(Https://life.pravda.com.ua/health/2020/10/28/242810

/)

Therefore, there is currently no effective and safe
treatment for COVID-19 in the world. At the same
time, several well-known pharmacological companies
announced clinical studies and the invention of an ef-
fective vaccine against COVID-19
(https://www.bbc.com/ukrainian/news-54872223 ).
For example, the developers of one of the vaccines,
namely the giant pharmaceutical companies Pfizer and
BioNTech, loudly claim that the preliminary analysis
shows that the first effective vaccine against corona-
virus can protect more than 90% of people from
COVID-19 infection. And they called it "a great day
for science and humanity."

Their vaccine has already been tested on 43.500
people in 6 countries. An application for an emergency
approval for the use of the vaccine has already been
submitted. Vaccination should be done twice with an
interval of three weeks. Trials in the United States,
Germany, Brazil, Argentina, South Africa and Turkey
have shown that seven days after the second dose of
the vaccine, the body receives 95% protection. And
Pfizer estimates that it will be able to deliver 50 million
doses by the end of 2020 and about 1.3 billion by the
end of 2021.
(https://www.google.com/ua/amp/s/healthnews.24tv.u
a/ru/pohmele-dobrovolcy-kotorye-pervymi-poluchili-
vakcinu-novosti-dnja_n1476103/amp )

Another pharmaceutical company, Moderna, said
its vaccine against COVID-19 is effective at 94.5% pa-
tients. The study was conducted on 30.000 volunteers
in the United States,

including people over 65 and representatives of
different nationalities. The price for a dose of Modern
vaccine will be $ 38, and Pfizer will be $ 20.

It is very suspicious that these "effective" vac-
cines were invented very quickly, because it usually
takes at least 2 years of thorough clinical trials to prove
the effectiveness and safety of a drug. Moreover, there

is no certainty that the vaccine will not cause danger-
ous effects on vaccinated people in a few years, as no
retrospective studies have been performed. The readi-
ness of the responsible authorities to allow vaccination
by untested means as soon as possible also looks sus-
picious.

This view is supported by a number of well-
known scientists. Thus, on December 1, 2020, Dr. Mi-
chael Yeadon (England), former head of the pulmo-
nary disease research department of the giant Pfizer,
and Dr. Wolfgang Wodarg, pulmonary specialist and
former head of the Department of Public Health (Ger-
many) published the text of a petition to the EMA (Eu-
ropean Medicine Agency), requesting the immediate
cessation of all studies related to COVID-19 vaccines,
including BioNtech / Pfizer vaccine study called
BNT162b (EudraCT number 2020-002641-42), men-
tioned above.

On December 1, 2020, the ex-Pfizer head of res-
piratory research Dr. Michael Yeadon and the lung
specialist and former head of the public health depart-
ment Dr. Wolfgang Wodarg filed an application with
the EMA, the European Medicine Agency responsible
for EU-wide drug approval, for the immediate suspen-
sion of all SARS CoV 2 vaccine studies, in particular
the BioNtech/Pfizer study on BNT162b (EudraCT
number 2020-002641-42).

Dr. Wodarg and Dr. Yeadon demand that the
studies — for the protection of the life and health of the
volunteers — should not be continued until a study de-
sign is available that is suitable to address the signifi-
cant safety concerns expressed by an increasing num-
ber of renowned scientists against the vaccine and the
study design.

On the one hand, the petitioners demand that, due
to the known lack of accuracy of the PCR test in a se-
rious study, a so-called Sanger sequencing must be
used. This is the only way to make reliable statements
on the effectiveness of a vaccine against Covid-19. On
the basis of the many different PCR tests of highly var-
ying quality, neither the risk of disease nor a possible
vaccine benefit can be determined with the necessary
certainty, which is why testing the vaccine on humans
is unethical per se.

Furthermore, they demand that it must be ex-
cluded, e.g. by means of animal experiments, that risks
already known from previous studies, which partly
originate from the nature of the corona viruses, can be
realized. The concerns are directed in particular to the
following points:

» The formation of so-called “non-neutralizing
antibodies” can lead to an exaggerated immune reac-
tion, especially when the test person is confronted with
the real, “wild” virus after vaccination. This so-called
antibody-dependent amplification, ADE, has long
been known from experiments with corona vaccines in
cats, for example. In the course of these studies all cats
that initially tolerated the vaccination well died after
catching the wild virus.

» The vaccinations are expected to produce an-
tibodies against spike proteins of SARS-CoV-2. How-
ever, spike proteins also contain syncytin-homologous
proteins, which are essential for the formation of the
placenta in mammals such as humans. It must be abso-
lutely ruled out that a vaccine against SARS-CoV-2
could trigger an immune reaction against syncytin-1,
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as otherwise infertility of indefinite duration could re-
sult in vaccinated women.

* The mRNA vaccines from BioNTech/Pfizer
contain polyethylene glycol (PEG). 70% of people de-
velop antibodies against this substance — this means
that many people can develop allergic, potentially fatal
reactions to the vaccination.

The much too short duration of the study does not
allow a realistic estimation of the late effects. As in the
narcolepsy cases after the swine flu vaccination, mil-
lions of healthy people would be exposed to an unac-
ceptable risk if an emergency approval were to be
granted and the possibility of observing the late effects
of the vaccination were to follow. Nevertheless, BioN-
Tech/Pfizer apparently submitted an application for
emergency approval on December 1, 2020.
(https://2020news.de/en/dr-wodarg-and-dr-yeadon-
request-a-stop-of-all-corona-vaccination-studies-and-
call-for-co-signing-the-petition/,
https://2020news.de/wp-content/up-
loads/2020/12/Wo-
darg_Yeadon_EMA_Petition_Pfizer_Trial FINAL_O
1DEC2020_EN_unsigned_with_Exhibits.pdf)

So, COVID-19 is somehow being treated all over
the world by means of the ineffective and even life-
threatening drugs, including vaccines that have not un-
dergone the necessary clinical and retrospective stud-
ies. Perhaps it makes sense to pay attention to treat-
ment with safe antiviral drugs that have their effective-
ness which has been proven a long time ago?

This is a well-known anticancer and antiviral drug
NSC631570 (UKRAIN) based on celandine alkaloids.
NSC631570 has already saved the lives of many can-
cer patients. Confirmation of this are patients with
metastatic colon and breast cancer who follow use of
the drug as monotherapy and live more than 20 years
without recurrence. It causes complete regression of
both the main tumor and metastases. In the treatment
of advanced forms of malignancy disease this drug can
improve quality of life and prolong the survival rate of
patients. It was confirmed in clinical trials, among oth-
ers by Professor Hans Beger from the Ulm University
(Germany) and by Professor V. Zemskov of the Na-
tional Medical University (Kyiv, Ukraine) (with pan-
creatic cancer), as well as by Professor Aschhoff (Ger-
many) for prostate cancer and other malignant tumors.

NSC631570 inhibits the formation of new vessels
that supply blood to the tumor, it has antiangiogenic
properties. Due to this, the preoperative use of the drug
NSC631570 causes encapsulation of tumors, thus fa-
cilitating their surgical removal, as shown by the work
of the university team in breast cancer.

NSC631570 is the first and only antitumor drug
that accumulates in cancer cells within minutes after
the administration. Unlike standard chemotherapeutic
drugs, it destroys only malignant cells, leaving healthy
ones intact. Unlike standard cytostatics, which are
toxic to both malignant and healthy cells, NSC631570
is toxic only to cancer cells.

Other in vitro studies include the US National
Cancer Institute (Bethesda, Maryland), where
NSC631570 was tested on 60 cell lines representing 8
major human malignancies: brain, ovarian, Kidney,
small cell and non-small cell lung cancer, colon can-
cer, leukemia and melanoma. The NSC631570 was ef-
fective against all these lines.

No less impressive are the antiviral properties of
the drug NSC631570, which are being studied and
confirmed long ago - 30 years ago. And during this
time, researchers, scientists from around the world
have been able to establish its powerful antiviral effect.

Thus, in 2000, scientists from St. Petersburg
(based on the Mechnikov Medical Academy and Terra
Medica Ltd.) used the antiviral properties of the drug
NSC631570 in the treatment of patients with hepatitis
C (HVC). A total of 59 patients with this diagnosis par-
ticipated in this study. In the end, the researchers con-
cluded that NSC631570 is well received by patients
and does not cause significant side effects. There-
fore, it was recommended for the treatment of hep-
atitis C. In addition, as noted by the authors of the
study, NSC631570 proved to be more promising
than IFN in cases of hepatitis C with genotype 1b.
It was also found that individual therapy with
NSC631570 and IFN increased the effectiveness of
treatment by 2.5 times compared with standard
monotherapy with these drugs. Treatment with the
optimal dose of NSC631570 resulted in the disap-
pearance of the virus from the blood of patients in
40 (80%0) patients out of 65. (1)

Another study with patients with hepatitis C was
also conducted in St. Petersburg on the basis of the De-
partment of Infectious Diseases at the Medical Na-
tional Academy of St. Petersburg and Terra Medica
Ltd. The results of the study showed that
NSC631570 was more effective than IFN-alpha
monotherapy and that lower doses were most effec-
tive. The researchers also stressed that NSC631570
is an effective and safe treatment for chronic viral
hepatitis C. (2)

Another interesting study was conducted in Kyiv.
From October to December 2010, under the guidance
of Doctor of Medical Sciences, Head of the Depart-
ment of Intensive Care and Detoxification, anesthesi-
ologist V. I. Matyash and infectious disease doctor of
the Department of Hepatitis Solyanyk I. V. there was
conducted an open single-group study to evaluate the
effectiveness and tolerability of the drug NSC631570
in patients with hepatitis C. The study was performed
in accordance with the regulatory requirements of the
State Pharmacological Center of the Ministry of
Health of Ukraine for clinical trials.

Some of the conclusions, we quote:

- “The drug has an antiviral (etiotropic) effect
against HCV infection, as there is a tendency to reduce
the level of viremia; according to PCR - from the sec-
ond month of treatment;

- Research is promising. There is a preliminary
opinion that it is necessary to increase the duration of
the treatment. " (https://ukrin.com/uk/node/421)

Equally impressive were the results of pilot stud-
ies on the efficacy of NSC631570 against HIV and re-
lated diseases (including Kaposi's sarcoma). The re-
search was conducted in collaboration with the Rus-
sian, Canadian and Polish researchers. As it turned out,
the patients tolerated the treatment well and after its
completion their immunohematological status signifi-
cantly improved: the total number of leukocytes, T-
lymphocytes and T-suppressors increased. (3, 4).

The drug has been repeatedly studied, given its
antiviral properties, in terms of effectiveness against
influenza viruses. In particular, drugs based on celan-
dine alkaloids were studied, among which, according
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https://2020news.de/wp-content/uploads/2020/12/Wodarg_Yeadon_EMA_Petition_Pfizer_Trial_FINAL_01DEC2020_EN_unsigned_with_Exhibits.pdf)
https://2020news.de/wp-content/uploads/2020/12/Wodarg_Yeadon_EMA_Petition_Pfizer_Trial_FINAL_01DEC2020_EN_unsigned_with_Exhibits.pdf)
https://2020news.de/wp-content/uploads/2020/12/Wodarg_Yeadon_EMA_Petition_Pfizer_Trial_FINAL_01DEC2020_EN_unsigned_with_Exhibits.pdf)
https://ukrin.com/uk/node/421
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to the authors of the study, NSC631570 proved to be
an effective antiviral drug in the treatment of influenza
strain A/H3 N2 / (by the way, it is Hong Kong influ-
enza, which killed almost a million people in the
world). A number of other in vivo experiments also
confirmed the antiviral properties of NSC631570. (5,
6,7,8,9)

With the advent of the new flu virus COVID-19
from a doctor from Turkey, Dr. Mehmet Halis Tan-
riverdi, information was received on the positive re-
sults of treatment of patients with this disease with the
drug NSC631570. Along with the patient's treatment
protocols, he sent X-rays and a video showing the
changes in the patients' lungs. We publish treatment
protocols of Dr. Tanriverdi's patients from Turkey
(photos of the protocols are published in Turkish and
English). We quote:

“Protocols about the Covid-19 patients in Turkey:

1) “Sabri Tanriverdi: 21 years old patient. He has
no known disease whe he presented to the hospital on
18.07.2020, he was diagnosed with pneumonia. He
was given antibiotics and sent home. The patient
whose complaints did nit pass, applied to the hospital
again on 27.07.2020. In the examination performed
here, Covid-19 was diagnosed and hospitalization was
given. As soon as the patient was discharged 5 days
later, he used Ukrain, which he reached with his own
means. He used 10 mg intravenously and 5 mg by in-
halation for 3 days. Then he used 5 mg of Ukrain only
by inhalation for 3 days. When the patient developed
mild nausea and vomiting half an hour after inhalation
therapy, the remaining 2,5 mg of Ukrain were swal-
lowed after gargling. After this Ukrain treatment was
over, he went to the hospital again on 17.08.2020 and
he had acontrol Thorax CT. He recovered with almost
no sequelae. The examination results are attached.”

19.10.2020, Diyarbarkir

2) “Ukrain, which was used for cancer treatment
was used in the treatment with the consent of the pa-
tients.

Esma Karuc, 54, was infected with the Corona vi-
rus. The patient had high fever, respiratory problems,
loss of taste and smell. Ukrain treatment was initiated
in him. Ukraine capsules were supplied by the pa-
tient’s family in Germany. 2 capsules 10mml a day,
after oral use, after 3 days in total the patient recovered
and the corona test results were negative.

Nalan Gokcee, a cancer patient with metastases in
the brain, lungs and spine, used 50 ampoules of Ukrain
and when the tumor builder was above 2.117 u/ml, it
fell to 1.165 u/ml. Nalanin’s husband was infected
with Corona virus. Ukrain protected her. Her husband
was treated with Ukrain for 3 days and he recovered
without any side effects.

The worst Covid-19 case | have encountered was
my 21-year-old son, Sabri Tanriverdi. He was infected
with Covid-19 and was sent to his home after being
diagnosed with the pneumonia in the hospital.

Sabri was admitted to the hospital again after his
breathing got worse and his lung x-ray was taken. His
breathing worsened. Inhalation therapy with Ukrain

was done and the lungs were free again after 3 days
and its oxygen saturation was 90 mmHg. Ukrain treat-
ment was decided to be applied to the patient and 2
ampoules were intravenously applied for 4 days.

One week later the patient completely recovered.

What surprised me as a doctor was that Ukrain
gave results an a very short time and there were no side
effects in the patients.

28.09.2020, Ditarbarkir”.
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Abstract

This article is devoted to the analysis of a well-known phenomenon, "Anglicism": borrowing from the lan-
guage of English in another language. As is known, Anglicism was born either from the borrowing of an English
word as a result of a defect in an adequate word, or from a poor translation, likes a literal translation. This phe-
nomenon is very common these days, and most languages around the world, including the use of some linguistic
concepts such as Anglicism, neologism, syntax, morphology, etc. This article discusses various aspects related to
Anglicism in Russian through bibliographic research: definition of Anglicism, reasons for the origin of Anglicism
in Russian and the current situation, areas most affected by Anglicisms, different categories of Anglicisms. How-
ever, this problem has its supporters and opponents from sociolinguists, linguists and philologists.

AHHOTAN NS

HaCTOHH.Ia?[ CTaThi MOCBAMIACTCA aHAJIN3Yy U3BCCTHOI'O ABJICHUA, «AHTTIMLIU3M»: 3aUMCTBOBAHUA U3 A3bIKAa aH-
TJIMICKOTO Ha APYTOM S3bIKC. Yro HU3BECTHO, AHFJ‘II/II_[I/IBM poauica 1100 OT 3aMMCTBOBAHMS aHTJIMICKOTO CJI0Ba B
pe3yiabTaTe ;[e(l)eKTa aZICKBAaTHOIro CJ0OBa 100 OT IIJIOXOro nepeBoJia, Kak ,I[OCJ'IOBHLII71 NepeBoOa. 9TO sBJICHHE
OYCHb paCOpOCTPAHCHO B HAIllM JHU, U OOJIBIIIMHCTBO SI3BIKOB II0 BCEMY MHDY, BKIIHO4asa MUCIIOJIb30BAHUC HCKOTO-
PBIX JIUHTBUCTUICCKUX KOHHeHHHﬁ, TaKHUX KaK aHI'JIMIU3M, HCOJIOTu3M, CHHTaKCHUC, MOp(I)OJ'IOFI/ISI uT. A B sToit
cTaThe 00CYKIAI0TCS pa3IMyHbIe aCleKThl, CBA3aHHbIE C AHTJIMIU3MBI B PYCCKOM sI3bIKe Yepe3 oubnuorpaduye-
CKO€ HUCCJIEAOBAHUE: OMPCACIICHNUE aHITTUIIN3Ma, ITPUINHBI TPOUCXOXKICHU S AHFJ’II/IHI/ISMLI B PYCCKOM A3BIKE U TC-
KyIasi CUTyanus, o0nacTH, Hauboyiee 3aTpOHYThIle AHIIIMIIU3MBI, Pa3HbIE KaTeropuu aHrIMuu3MoB. OmHAKoO y
)laHHOﬁ HpO6J’IeMLI €CTb CBOU CTOPOHHUKU U IPOTUBHUKU U3 COIIUOJIMHIBUCTOB, SI3BIKOBC/IOB U (I)I/IJ'IOJ'IOFOB.

Keywords: Anglicism, borrowing, neologism, categories of Anglicism.
KiroueBble c10Ba: AHIJIMIHW3M, 3aUMCTBOBAHUEC, HCOJIOTU3M, KATECIrOPUUN AHTIJIMIIU3MOB.

AKTYaJbHOCTDb SI3BIKM €CTECTBEHHBIM 00pa3om
HOJIUTHIBAIOT APYT APYra MOCTOSHHBIM 3aUMCTBOBA-
HueM. CroBa, NpHUIIEAIINE U3 APYTUX UCTOYHUKOB,
SBJISIFOTCSI OJTHOBPEMEHHO OOOTaIlIEHHEM M BBIpaXe-
HHUCM OHHaAMHU3Ma S3bIKa. O}Z[HaKO, Korga BCC 3aMM-
CTBOBAHUA MPOUCXOAAT M3 OJHOTO A3BIKA, aHTJIHH-
CKOT0, KOTOpBIII MPOHHUKAET MOBCIOAY 0€3 pealbHOH
B3aMMHOCTH, IPUXOAUTCA 3a1aBaTh BOIIPOCHI.

OTO0 BTOP)KEHUE CTAHOBHUTCSI OCOOEHHO OUYECBH]I-
HBIM, KOT'Jla B AHTTIMMCKOM SI3BIKE 3aMEHSIETCS OOBIU-
HBIM CJIOBaPHBIM CIIOBOM JPYro€, UMEIOILEE TOYHO Ta-
koe e 3HaueHue. Ccynpl OOBIYHO ONpaBJaHbl, IO-
TOMY YTO CJIOBO MHOCTPAHHBIH HECET B cebe OTTEHOK
3HAYCHMs1, KOTOPOTo He OBLIO B poaHOM si3bike. Ho Ko-
I71a 3aMeHa OCYIECTBIIAETCs 0e3 MPUYMHBI, TOT/IA MBI
MOXEM I'OBOPUTH O KYJIbTYPHOM I'OCIIOJICTBE, KOTOPOE
MOXXET UMECTh PCAJIbHBIC IMOCITICICTBUSA.

CTOpOHHI/IKI/I AHIJIMOWU3Ma  IBITAKOTCA  paso-
6paTBC$[ B TNpUYUHAX IIOABJICHUA 3aWMCTBOBAHHBIX
CJIOB B pycCKOM s3bIke. OHHM CUMTAIOT, TAKHE CIIOBA
o0oramaioT pycCKHi S3bIK. [IPOTHBHHKH PyCCKOTO
s3pIKa MHOCTPAHHBIMU CJIOBAMM, MPEMJIAraloT 3aMe-
HUTb BCE TAKUE CJI0BA CBOUMH, UICKOHHO PYCCKUMU.

Lens ncciaenqoBanus: onpeaecHIE BIUSTHAS 3a-
HMMCTBOBaHHBIX CIIOB Ha pa3BHTHE PYCCKOTO SI3BIKA.

3ajga4m uccjie0BaHUA :

1. ¥3yYHThH U ONpEAETUTh TEPMUH 3aiMCTBOBA-
HHE.

2. BBbIICHUTD NIPUYUHBI 3aUMCTBOBaHHMSI.

3. BoisiBuTh OXxBaThIBaroOIIMEe chephbl 3aiiMCTBO-
BaHUSL.

4. W3noxuth pazHOOOpa3HbIE MHEHHUS O 3aiiM-
CTBOBaHUM.

OO0BeKT HCCIIeJ0BAHUS: PYCCKas peyb.

IIpeqmer mHccienoBaHMA: 3aUMCTBOBAHHBIE
CJIOBa B PYCCKOM peuH.

CeroaHs MHOTHE CI0Ba aHIIIMHCKOIO IPOUCXOXK-
JieHns1 ObLIIM BBE/ICHBI B CJIOBapHBIH 3amac, IpakTHie-
CKH Ha Bce O(UIHAIbHbIE S3BIKH MUPA 1, KOHEYHO XK€,
PYCCKH HE UCKITIOUEHO. [[efiCTBUTENBHO, SIBICHUE aH-
TJIMIIM3Ma, MOXKHO YBHJIETh Be3ze. B aToit cTarbe 00-
CYXXAIOTCS pa3IMIHbIC ACTIEKTHI, CBI3aHHBIC C aHTJIN-
IIU3MaMH B PYCCKOM SI3bIKe OHOIHMorpadpuaecKiumMu ue-
CIIeZIOBAaHMSIMH: oTpesieIeHne AHTIININA3MA,
MPOHCXO0XK/IEHHE aHIIINIIM3MOB B PycckoM si3bike 1 00-
JacTH, HanboJiee 3aTPOHYTHIE aHTIMIU3MOM, Pa3HbIE
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KaTerOpuH aHIVIMLK3MOB U €ro MOCJEICTBUS Ha pPycC-
CKOTO SI3bIKA.

IIpexkme Bcero HEOOXOMWMO TIOHATH, YTO
UMETbCA B BHIY aHTJIUIM3MBL. ECTh OYeHb MHOTO
omnpenenenusax: Oxeros C. 1. mpuBoguT ciexyromee
OTIpeNieNIeHHe: «CJI0BO MM 000POT pedr B KaKOM-HH-
Oyzp s3bIKe, 3aMMCTBOBAHHBIC U3 aHTIMICKOTO S3bIKA
WIHM CO3JaHHBIE MO 00pa3Ily aHTJIUHCKOTO CIIOBa WU
BoIpakeHuUs1» [8].

JIefiCTBUTENBEHO AHTJIMIU3MBI - 3TO JIMHTBUCTH-
YEeCKUE 3aMMCTBOBAHUSI C AHIJIMICKOrO Ha ApPYroi
sI3bIK. YacTo OHU SABJSIOTCS PE3YyIBTATOM IIOXOTO T1e-
peBoJa MevaTHhIE TOKYMEHTHI HIIH peueBbIe TIOCIE0-
BaTEIFHOCTH, a MHOTA BBIHYKICHBI M3-32 OTCYTCTBHS
MOJXOAIIECTO CJIOBA, YTOOBI MEPEBECTH OIPEeNIeH-
HOE CJIOBO WJIM TEPMHH. AHTIHIN3MBI OY€HBb PacIIpo-
CTpaHEHBI B S3BIKE, MCIIOIB3YEeMOM MOJPOCTKOB, TO-
CKOJIBKY perroHaibHbIe U 3apy0Oesxapie CMU oka3bl-
BalOT BJIMSHUE HAa WX 00pa3 xm3Hu. OHHU TakKe
pacnpocTpaHeHbl B TEXHUYECKOM SI3bIKE (B OCHOBHOM
B HayKe U B MHXKCHEPHH), OJ1aroapsi BOKHOMY BKJIaTy
AHTJIOSI3BIYHBIX CTPaH B HAay4YHbIE HCCIICOBAHHS U
pPa3BHUTHE HOBBIX TEXHOJOTHH.

Hoxrop B.B. Bunorpanos, pasgenseT cioBa mo
HMCTOPUY 3aMMCTBOBaHMS Ha JIBa THMA. [IepBbIil THII -
3aMMCTBOBAaHHS OTHOCHTEIBHO CTaphie, CBS3aHHBIE C
M3MCHCHUEM IOJIUTUYCCKOM W 3KOHOMHYECKOU CH-
crembl Poccun. BTopoit Tun - 3aMMCTBOBaHUS HOBBIE,
MPHUIISIIAE HEMOCPEICTBEHHO B IMOCICIHUE TOMBI
[2].

CrnenyeT noau€pKHYTh UTO, 3aMMCTBOBAHUS - 3TO
CYILIECTBUTENbHBIE, TIPUJIaraTebHbIe, TIaroyibl, KOTo-
pBI€ OJIMH SI3BIK 3aMMCTBYET M3 JAPYToro, MOJHOCTHIO
WIH ITyTEM €T0 aJanTailyiy, BKIoYas MpaBoONHCaHKe.

A JTMHTBUCTHYECKOE 3aMMCTBOBAHHUE - 3TO MPO-
1ece, KOTOPBIM JUIS MOJIb30BaTeleH sA3bIKa 3aKIF0Ya-
€TCsI B TIOJTHOM WJIM YaCTUYHOM TPUHSATHH S3BIKOBOI
SAMHUIIBI WIIA YePTHl IPYTOTo s3bIKa. TepMuH 3auM-
CTBOBaHHE TaKXKe 0003HAYAET IJIEMEHT, BBEJICHHBIN B
SI3BIK B COOTBETCTBUU C ATUM MPOIECCOM. DTO MOXKET
MOBITUSITH HA OCHOBHBIE KOMITOHEHTHI SI3BIKA: JICKCHKY,
3HaueHHe, MOP(OJOTHIO, CUHTAKCUC W TPOU3HOIIIE-
Hue. 3aMMCTBOBaHUE, KaK JIEKCUYECKOE CO3aHNe, MO-
JKET MPENCTaBISITh MPOIECC JTMHIBUCTHIECKOTO 000-
TaleHusl: OHO TMO3BOJISIET SI3bIKaM TOJIEPKUBATH
CBOIO JKH3HECIIOCOOHOCTh, OOHOBIIATH ceOs U pa3Bu-
BaThCA.

B cBsi3M ¢ 3TUM MHOTHE JTHHTBUCTHI HCCIICIYIOT
MpUYMHY 3aUMCTBOBaHUs B si3bike. Tak, M.A. bpeiirep
OTMEYaeT, YTo OK0Jo 15% HOBEHIIMX aHTJIMIIM3MOB
3aMMCTBYIOTCS B CBSI3HM C OTCYTCTBUEM COOTBETCTBYIO-
1Iero HaMMeHOBaHUS B si3bIKe — peuenTtope. K HUM oH
OTHOCHT: JETEKTOP, TO-MO/JIENb, TalKECT, CIUYpaii-
Tep, cuped. K 3Toil rpymnme uccienoBarenb OTHEC
TaK)Xe T€ 3aMMCTBOBAHUS, KOTOPHIE B CHITY HEKOTOPBIX
MIPUYWH, <JIerde MPOU3HOCATCS, KOpode, mpo3padHee
M0 CBOEH ATHUMOJIOTHH, KOHKPETHEE TI0 CEMAaHTHUKEY,
BBITECHWIN (YaCTHYHO WJIHM TOJHOCTBIO) paHee OCBO-
€HHbIE WIH HCKOHHO PYCCKHUE SA3BIKOBBIE €IUHUIIbI,
Harpumep, UMUK (BMecTo 06pas) [1].

JelicTBUTENBHO, OO0 COBPEMEHHBIN SI3BIK -
9TO SI3bIK, KOTOPBIHA CO BpEMEHEM MEHSETCS B 3aBUCHU-

MOCTH OT PETHOHA, a TaKK€ B COOTBETCTBUU C COLU-
JIBHBIMH XapaKTePHCTHKaMU (BO3PacTOM, IT0JIOM, CO-
MaTbHON KaTeropuei, cetero u T. J1.) ['oBopsmero n
€ro W €€ COOECEHNUK , 2 TAK)KE KOMMYHUKAIIHOHHAS
cuTyauus. Ajganrauys Bameld MaHEPhl peYd O3Ha4aeT
y4acTHE B COIMAIBHOM IIPOIIECCE, KOTOPBIH SIBISETCS
OCHOBOM BCETO YEJIOBEYECKOr0 00IeHud. TakuMm 00-
pa3oM, B A3bIKE Bapualys - 3TO «HEYeTKask 30Ha», KO-
TOpas MO3BOJIAET JII0OOMY YEJIOBEKY BBIPAXKaTh CBOIO
WJICHTUYHOCTh M TIPUCIYIINBATHCS K MHEHUIO JpY-
TOro.

Cpenu BO3MOXKHBIX SI3BIKOBBIX BapHaLlUil mepe-
MEHHasl «BO3pacT» OyIeT 3/1ech MPEAMETOM KPUTHYE-
ckoro o63opa. Ilogo6HO commMaIbHOMY TPOUCXOXKIIE-
HUIO W TIOJTy, BO3PACT UTPAET BaKHYIO POJIb B HAIIEM
COILMATBHOM CTPYKTYPHPOBAHUH, U Pa3INIHBIC TIEPHU-
OJIbl KXW3HU MOCIYXXHJIHM ITOBOAOM A OOibIION pa-
6OTBHI B COLMOJIMHTBICTHKE, OCOOCHHO B OTHOLICHUH
JeTcTBa U oHomecTBa. ONHAKO HEMHOTHE aBTOPHI
MPEUIOKUIN OOILyI0 TEOPHIO TOTO, KaK T'OBOPSIINE
MEHSIOT MaHepy peur B T€UEeHHE cBOel ku3HU. [Ipu-
HATO CYUTATh, YTO «AKLCHT YTCPSAH» MO IMpUYUHaM,
CBSI3aHHBIM CO IIKOJBHBIM 00y4eHueM, ypOaHu3anuei
u nuBepcu(UKanyeil KOHTAaKTOB U3-3a COBPEMEHHBIX
TpaHCTOPTHBIX cpeacTs[3].

Ha mpoTspkeHnm Bcelt MCTOpPHHM CIIOBa IEpEX0-
JIWJIA C OJJHOTO SI3bIKa Ha APYTOH, ¢ peaausiMu, KOTo-
pble OHM 0003HAYAIOT, C UAEAIMH, KOTOPBIC OHU TIepe-
JafoT. B pesynbpraTe JIMHTBHCTHYECKOTO M KYJBTYP-
HOro oOOMeHa MeXIy pasIuIHbBIMH TpYIIaMH
HACCJICHUA SBJICHHUC 3aMMCTBOBAHHUA BO3HHKIIO HC-
JaBHO, U €TI0 UCTOKH MHOT'OYHUCJICHHBI: HACJICIHC A3bI-
KOBBIX KOHTAaKTOB BO BpEMA HAJICKUX 3aBOeBaHHI71,
CJI0Ba, BBEJCHHbIE KOMMEPLIUEH WM HAYKOH, B3aUM-
HOC BJIMSIHHUC B MHOT'OA3BIYHOM KOHTCKCTC, OCO3HaH-
HBII1 BBIOOD JUISl CTHITMCTHYECKHE LIENH U JIP. ¥ BCE 3TH
(haKTOPBI COCTABIISIOT OCHOBHBIE IIPUIHHBI 3TOTO SI3bI-
KOBOTO (peHOMeHa.

OnHaKo OCHOBHAsI BHEUIHSS MPUYNHA — TECHBIC
MOJUTHYECKNE, TOPrOBO-3KOHOMHYECKHE, TPOMBIII-
JICHHBIE U KYJIbTYpHBIE CBSI3U MEK/1y HapOoJ1aMH — HO-
CHUTCIISIMU S3BIKOB.

COOTBETCTBEHHO, BHYTPHI3BIKOBBIE INPHYNHBI
3aMMCTBOBAHHMS OTYACTHU CBS3aHbI C BHEIIHUMU. ECTh
Takasi TeHACHIUS B pe3ysIbTaTe OT Hee 3TOH 3HaUCHHeE,
BBIPA)KaEMOE€ PYCCKHM CIIOBOM, MOXKET PacCIICIUIATHCS
Ha JBa: OJHO O0O3HAYaeTcsl PYCCKHMM HaWMEHOBa-
HHEM, a BTOPOE 3aKPEIUIeTCs 32 HHOSA3BIYHBIM, 3alM-
CTBOBaHHBIM cjloBoM. Hanpumep: Takne Onmskue 1o
CMBICITY, HO He CHHOHUMHYHBIE TTapHhI CIIOB: paccKas —
pernopTax, BCeOOUIM — TOTAJIBHBIM, YBIICUCHHE U
x000u u 1p.

BriBaer, 9TO 3aMMCTBOBAHHOE CIIOBO IPEATIOUTH-
TeJlbHEEe MCXOJHOTO cioBa. Hampumep: cHalinep —
BMECTO METKHH CTPENOK, TypHE — BMECTO ITyTelle-
CTBHE II0 KPYTOBOMY MapuipyTy, MOTEIb — BMECTO
rOCTUHHUIIA JJId aBTOTYPHUCTOB, CIIPUHT — BMECTO oer
Ha KOPOTKHE AUCTaHIMH U T. 1.[5].

B mocrnenHue roipl aHTIMIU3MBI COBEPIIMIN
HaCTYIUICHHE, KOTOPOE KaXKeTCs peIIafolUM B HaIlleH
MOBCeTHEBHOW skm3HM. CHadajga OrpaHM4MBasCh pe-
KJIaMOH, MapKETHHIOM M KYyJbTYpOW, KOTOpbIe ObUIH
aMEpHUKaHM3UPOBaHbl Ha TPOTSHKEHUH JECATHIICTHH



German International Journal of Modern Science Ne17, 2021 32

(MBI yMaeM o oIy IsIpHOM MY3BIKE, POKE WIIN PAIIC B
KHUHO), OHHU CTaJli MOCTOSTHHBIM MECTOM HAIUX IIPO-
(heccnoHANBHBIX U JIMYHBIX OOMEHOB.

3anMCTBOBaHMA 9acTO CIy4aloTCsl, KOTAA TO, YTO
OHM O0003HAYalT, HM300PETEHO B MJAaHHOW CTpaHe,
Ha3BaHHUE, TAaHHOE MY, OUYCHb YacTO Ha A3bIKE TaHHOH
CTpaHbl ¥ NO3TOMY He nepeBonutcs. JlaBaiite BcioM-
HUM (GyTOON U peru, CIIopT, POAUBILUICS B AHTJINH,
rannboi, oH poawics B ['epMaHuu. 3aMMCTBOBaHO
MHOTO HOBBIX TEXHOJIOTHi (CMapT(OHBI, yMHBIE YaChl,
cerBeil  T. /1.), A TakyKe 3HAUUTENbHAs YaCTh KOMIIb-
IOTEPHOT0 KaproHa (mporpamMmHoe oOecrieueHue,
o0opynoBaHWe, TOAKIIOYaEMbICe MOIYNH, (haimbl
cookie u 1. /I.). Eme onmHa cdepa, momHast 3aMMCTBO-
BaHWI: racTpoHOMHUs (YM3KeWK, ke0ald, HHOKKH, HO-
pm3o u 1. [1.)  mHOT1a OHM MOTYT OBITH HAITHCAHEI T0-
pa3HOMY Ha IIEJIEBOM SI3BIKE, (DPAHIY3bl U TOJUIAH/IIBI
JI00aBIsIIM yMIISLyTHI K E 1asnbu, ¥ 09€Hb 4acTo , eClu
HE BCErAa, OHU MPOU3HOCATCS MO-Pa3HOMY, IIPUMEp C
[a’3JIbEH TOKE IIPUMEHUM.

Crenyer MOAYEpKHYTh YTO, AHIVIMIIU3MBI OXBa-
THIBAIOT MHOTHMH JKM3HEHHBIMH cdepamMu B TOM
qucie:

- Hurepuer. [losBrnenue riodaabHO KOMITBIO-
TEpHOH CETH IOBIEKJIO 3a cOOOH mosiBIEHHWE OO0JIb-
IIOTO KOJINYECTBA KOMITBIOTEPHON JIEKCHUKH: CA|T, 4arT,
xaKep, Qa1 ap.

- Coopt. B cBsi3u nosiBIEHNEM HOBBIX COBpE-
MCHHBIX BHJIOB CIIOpTa MNOSBHJIAch HOBas JIEKCHKA:
cHOyOOpx, JalBUHT, QUTHEC, CCp(UHT U IIp.

- MHuanycrpus moasl. C pa3BuTHEM U ITOH
cdepsl B Halllel cTpaHe MOSIBUIOCH TaK)Ke MHOTO HO-
BBIX 3aMMCTBOBAHHBIX CJIOB: TOI-MOJENb, MEHKaIl,
TPEH]I, MACTX3B, (PIIIUOHKCT, NPUHT, JYK U Ap.

- Kocmeromnorus. B morone 3a xpacotoif Hamu
CHEIUATNCTBl B 3TOW 0OJIaCTHM 3aMMCTBOBAJIM He-
CKOJIBKO CJIOB AHIJIOSI3BIYHOTO IPOUCXOXJICHHMS, Ta-
KUX KaK JU(QTUHT, THIHHT.

- DKOHOMHKa M OM3HEC: MEHEIKep, AUCTPHOb-
10TOp, OM3HECMEH, Ipaic-IucT, mpoMoyTep, opuc u
ap.

- Texnuka. B cBsi3u ¢ pa3BUTUEM COBpPEMEH-
HBIX BBICOKOTEXHOJIOTHYHBIX CPEACTB MOXKHO OTMeE-
TUTH CJIEAYIOUINE 3aUMCTBOBAHHS: TaJKET, JeBaiic,
HOYTOYK, cMapT(OH, KCEPOKC.

- CpenctBa MmaccoBoil uH(popmaruu. bomb-
IIYI0 POJIb 37IeCh WUTPaeT TeleBUAECHHE, OHO BHOCHT
OTPOMHOE KOJINYECTBO HOBOW 3aMMCTBOBAHHOM JIEK-
CHKH, KOTOPYIO OYEHb 4acTO YHOTPEOJIAIOT B CBOEH
peun noapocTku. Harpumep: TOk-1110y, peaquTu-1oy,
npaiM-TaiiM, MaccMeua, KaCTHHT | JIp.

- Cdepa paspieucHuil. 3apyOexHas My3bIKa U
KHHO, B OCOOCHHOCTH AaMEpPHKAHCKAas, MOIYIFIIN
OTPOMHYIO TIOIYJIIPHOCTb CPEIU POCCUHCKON MOJO-
JISKHU, ¥ 3TO MPHUBEJIO K MOSIBICHHUIO M YHIOTPEOICHUIO
MU HOBOM aHTJIOS3BIYHONM JICKCHKHM, TaKOH Kak,
CHUHIJI, PEMHUKC, pEMEWK, CAayHATPEK, aHUMaIus, CUT-
KOM, 3KIIH H JIp.

- IIpodeccun. Ceromnsi, OTKpbIBas razeThl C
Npe/IOKEHUIMHI 0 paboTe, Mbl BUIUM MHOTO BaKaH-
CHid, CMBICT KOTOPBIX He BCeM IoHsATeH. Hanpumep:
(punancep, MepueHIaW3ep, INpoBalaep, pHUAITOP,
X3HIAMeHKep U 1p [4].

Taxum 00pa3oM, 3TOT POCT aHTITUIIU3MOB COTIPO-
BOXKIAeT SKOHOMHYECKYIO MOJENb, OCHOBAHHYIO Ha
CKOpPOCTH, YIPOIICHUH, TIPOU3BOJUTEIBHOCTH, OBICT-
poM oOMeHe | TpHHOCAIIeH MpuoObLTE. CoBpeMeHHas
TereMOHHUS HKOHOMHKO-KYIBTYPHOTO aHTIMICKOTO
SI3BIKA - 9TO 00OPOTHAS CTOPOHA IIOCTOSTHHOTO JIBIDKE-
HUS K 0e3yJep)KHOMY MOTPEOJICHUIO, IIOCTOSTHHO Pac-
TyIIEMY HPOMEBIIIICHHOMY IPOU3BOJCTBY, TII00OANU-
3allM¥ TOPTOBJIH, KOTOpas pa3pyllacT Hall OOI[uit
9KOJIOTMYECKHH TOPU3OHT M Bce Oojiee U Oojee Tiy-
00KO paspylraerT Hamu oOmiecTBa. MHTepHET-KYIb-
Typa 1 MI00aNn3anus 00sI3bIBAIOT, AaHTITUICKUE CIOBA
Bce OorbITe M OOJBIIE MPHUTIIANIAIOTCS B HAIIIM TTOBCE-
JTHEBHBIE pa3roBOpHL. B TO BpeMst Kak HEKOTOpHIEC BH-
IIT B ATHX aHTIIAIIU3MaX oOoTalIeHue sI3bIKa, Jpyrue
0TIacaroTCs, 9YTO UX PACIPOCTPaHCHHUE MPUBEACT K ero
HCYE3HOBCHUIO.

HcTopus s3BIKOB SICHO IOKa3bIBACT, YTO 3aUM-
CTBOBAHHE - 3TO HOPMAaJBbHOE YHHBEpPCAJILHOE SIBIIE-
HHE, KOTOPOE B 3HAYUTEIIbHOM CTEIIEHU CIIOCOOCTBYET
JMUHAMUKE S3bIKOB U PACIIMPECHUIO UX CIOBApHOIO 3a-
naca. M3 3Toro To4kM 3peHus, OHH NPEICTABIISIOT CO-
6oii oforarieHne S3bIKOB U MPOSBIECHUE KOHTAKTOB,
KOTOpPBIC OHH Pa3rOBapUBATh APYT C APYTOM.

Tem He MeHee, 3aWMCTBOBAaHHUS TOXKE YacTo
BCTPEYAIOTCS KaK yrpo3a, OCOOCHHO KOTJa S3BIK
CHIIFHO 3aWMCTBYET Y IPYTrOro, HaXOMIAIIErocs B IO-
JIOKCHUE YKOHOMHUYECKOTO WM JAeMOTpaduIecKoro
JIOMUHUPOBAHUA. DTa KPUTHKA 3aMMCTBOBAHUS BBIpa-
JKa€T B HCKOTOPLIX ClIyvdadX padyMHas NO3ULns, HAllC-
JIEHHas NoJiep>KaHue ONPeIeIEHHOM A3bIKOBOM UIEH-
TUYHOCTHU M KU3HECTIOCOOHOCTD S3bIKA.

M3BectHpiit nuurBucT Onsapa Cemnup yTBep-
xnan: «ECTecTBEHHO, YTO Y sI3bIKa CTPAHbI, HA KOTO-
PYIO CMOTPSAT KaK Ha CPEIOTOYHE KYJIBTYpHI, OOJBIIE
JAHHBIX OKAa3bIBaTh 3aMETHOE BJIHMSHHE HA IpyTHe
s3BIKH. .. Kora ecTs Ha U0 KYJIBTYPHOE 3aHMMCTBO-
BaHHUE, €CTh IIOJHOE OCHOBAaHUE OXKHUIATH COOTBET-
CTBYIOIIETO 3auMCcTBOBaHus cioB» [9]. Koneuno, pe-
AIBHOCTB YEJIOBEYECKOTO OIBITA U JISIKAIIETO B €r0 0C-
HOBE B3aUMOOOMEHa NoJipa3yMeBaerT, 4TO
3aMMCTBOBAaHME U CMELICHUE KYJBTYP LIMPOKO pac-
MPOCTPaHEHbI. DTOT PEHOMEH OYCBH/ICH B S3bIKAX, Pe-
JIMTHSX, CEILCKOM XO3sIHCTBE, (OJIBKIIOpE, ele U T. .
KyHLTypHLIe rpaHvibl U3BMCHYMBBI, CUCTEMbI MOTYT
3HAYUTEJbHO TPaHC(HOPMHUPOBATHCS MOJl BO3JCH-
CTBHEM DAa3JIMYHBIX CHJI U BIHSHUH. DTO O3HAYaET,
YTO HEIOJIHBIE 1e0aTHI 10 MOBOY MPUCBOCHUS MOTYT
VIYCTHTB U3 BUAY TOT (PaKT, 9TO 3aMMCTBOBAHHUE, Pac-
MPOCTPAHEHUE, COTPYAHUYECTBO U JpyTue (PaKTOpPHI
MO3BOJISIFOT ICJIUTHCS 3TUM KYJIETYPHBIM MaTepPHAaJIOM.

Mo muenmro ¢umonry Bacwummst Kupminosnaa
TpeaunakoBckoro , B cBoei octpoit snurpamme «He
3HAI0, KTO TIEBI[OB B CTUX KHUHYJ CyMacOpOJIHBIMH. ..»
«IPEAYNPEekKAAET TPOTHB YHOTPEOICHUS «CTpaH-
HBIX», T.€C. 3aMMCTBOBAHHBIX CJIOB, IPUYEM ITPOTUBO-
MMOCTABJICHUE CIIABIHU3MOB M 3aMMCTBOBaHHUH (€BpO-
MIEHU3MOB) OCMBICIIICTCS, BUUMO, B ILIAHE OIMO3HIIUT
KHIDKHOTO M Pa3sTOBOPHOTO Hayalla: CIABSHU3MBI OT-
HOCSITCS K KHIDKHOU SI3BIKOBOY CTUXHUU, @ EBPOTICH3MEI
K pasroBopHo#i» [10]. Oto daxr, 4To aHMIUIKU3MOB B
PYCCKOM sI3bIKE CTAHOBHTCS Bce Oombine. MHoOrue
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JIIOJTU KAITYIOTCSl Ha 3TO, IOTOMY YTO OHH ITPOCTO UYB-
CTBYIOT ce0sl aTaKOBaHHBIMH CIIOBAMH CO CTPAaHHBIM
MPOM3HOIICHNEM U HAIMCAHWEM, KOTOPBIE Ui OO0JIb-
IIMHCTBA U3 HUX HE COOTBETCTBYIOT IIPOU3HOIICHHUIO U
HAIMCAHMIO CJIOB PYCCKOTO S3BIKA.

B cBoeii cratbe «O pycckoM si3bIKe HaIIHUX
JHel» M3BECTHBIM pycckuid TuHrBUCT, Jleonun Ilet-
poBuY KpbICHH BEIICISCT JBE OCHOBHBIX MPOOIEMBI
COBPEMEHHOTO0 PYCCKOTO si3bIKa. [IepBast U3 HUX — 3TO
>KaproHu3aiusl JUTepaTypHOM peuu, a BTopas —
«yCWJICHHE TMpOIEcca 3aMMCTBOBAHUS WHOSI3BIYHBIX
cioBy [6].

B smoxy rimo6anu3anuu MBI He HE OyIeM OTMe-
4aTh U3MEHEHHS 110 SKOHOMUH, HO H 110 BCEM S3BIKaM
Ha KOTOPBIN BIMSET aHTITUHCKUH A3bIK. Ha 3TOM 3Tame
AHTJIMICKUN SI3BIK CTaJl CAMbIN JOMUHHUPYIOIIUH SI3bIK
B mMupe. HaOmomaeM Hanwdue ciaoB AHIIIMACKUN Ha
BCeX SA3BIKaX. SI3BIK Teper JINIIOM 3THUX TIOPOTOB H3Me-
HCHHS, BBIHYXKIICH MPUCIOCAOIUBATECS U COTPOTHUB-
JISITBCS, YTOOBI MOAJCPKHUBATH CBOE CYIICCTBOBAHME.
UroObl M3ydaTh SI3BIK B YCIOBHSAX TJI00aTH3AIMHU,
HEOOXOIUMO YYHUTHIBATh BIIHMSHUC TEXHOJIOTHYECKOI
PCBOJIIOIMY M MHOT'OSI3IYHBIX 00MEHOB. MBI Ha0JIIO-
JlaeM Bce 0oJiee MHTEHCHBHBIC U CIIOKHBIE HH(pOpMa-
IIUOHHBIE TIOTOKH.

OO0 omHOM U3 TECHACHINH, KOTOpas CTUMYJIUPYET
pocT ynoTpeOIeHus MHOS3BIIHBIX CJIOB, JI. 1. Kpbicun
OUYeHb OCTOPOXKHO TOBOPHUT Tak: «B oOmactu 3K0HO-
MUKH, TOJTUTHIECKOH CTPYKTYPHI TOCyIapCTBa, B cde-
pax KyJIbTYpbI, CIIOPTA, TOPTOBIH, MOJIBI, My3BIKU Xa-
pakTepHa OTKpPBITasi, UHOT/Ia Ype3MepHasi OpUEHTALIKS
Ha 3amnany [6].

13 ampens 2021 r. BIIMOM (Bcepocchiickuii
LEHTP U3y4YeHUs OOLIECTBEHHOTO MHEHHS) TIPE/ICTaB-
JISieT JaHHbIE OTMpoca 00 HHOCTPAHHBIX CIOBaX B PycC-
CKOH peud, OTHOIICHUH POCCUSH K HUM U O PacIpo-
CTpPaHEHHH PYCCKOTO S3BIKa 3a pyOekoM. [IBe TpeTu
poccusiH (67%) NPOTHUB 3aMMCTBOBaHMSI MHOCTpPAH-
HBIX CJIOB, KOTOPEIE aKTHBHO MCTIOIB3YIOTCS BO BCEM
MHUpe, B pycCKui s3bIK. OHH CYHTAIOT, YTO HYXKHO
HCIIOJIb30BAaTh PYCCKUE CIIOBA M BBOAHUTH CBOHU Tep-
MUHBI. Takue JaHHble NPUBOJAUTCS Ha caiTe
BILIMOM, koTopslii mpoBe onpoc Ha 3Ty Temy [11].

Kopoue roBopst MbI MOkeM 3aKIFOYHTh, YTO U3-32
r100aIN3aIUH, TEXHOJIOTHYECKOE PA3BUTHE PUBEIIO
K BTOp)KeHHIO AHrimickoro. Uro HeoOXxonumo cje-
naTh ? 3alUTUTH SI3BIKU U, B YAaCTHOCTH, SI3BIK Pyc-
cKUil. JIeficCTBUTENBHO, BCEM SI3bIKaM YIPOKAET aHIJIN-
mu3anms. B ycnmoBMAX riio0anu3aliél aHTIIAHCKUI
SI3BIK BCE OOJBIIIE CTAHOBUTCS SI3BIKOM JOMHHHPYIO-
IIMA U TIePBBIN SA3BIK OOIIeHUs. SI3bIKM MUpa Bceraa
MOJITUTHIBAIUCH 3aUMCTBOBaHHAMHU. HoO HBIHEHTHSSA
MOJ1a Ha aHTJUIU3MBI JOCTUTJIA HCKITIOUNTENHHOTO U
TPEBOKHOTO ypoBHA. Hukorma B ucropun He HaOIIO-
JIAJIOCh TaKOTO SIBICHUS. DTO TPaBJia, YTO CTPaHBI 10
BCEMY MUPY HUKOT/Ia HE WCIBITHIBAIA TAKOTO BIHS-
HUSl aHTJIOSI3BIYHBIX KYJIBTYP - 3TO MPaBAONoI00HOE
OTpaXCHHE TEXHOJOTHYECKOTO M OKOHOMHYECKOTO
rocnoactBa CoequHeHHbIx LlTaTroB AMepukH.
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Abstract
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The problem of belonging of language units to a certain nominative or structural class appears to be crucial
in the field of theoretical linguistics. A comprehensive definition of the status of a language unit depends on its
comprehensive structural and semantic analysis. The aim of the research is to determine the parameters of synon-
ymous relations within the nominates of the complex sample, which will help to describe the semantic-formal
characteristics of the nominates as language invariants. Achieving the goal is due to the following tasks: 1) to
determine the status of the studied units; 2) determine which units can embody synonymous relationships; 3) es-
tablish the reasons for the possibility / impossibility of certain units to be synonymous. Research methods and
techniques. The study used a number of adequate methods: the method of continuous sampling for the accumula-
tion of factual material; methods of distributive analysis for differentiation of concepts; methods of structural
analysis to determine the status of the studied units and, therefore, their ability to paratactic relations.

AHoTanis

Hpo6neMa YHaJIC)KHECHHA MOBHUX OAWHHUIIb 10 IIEBHOT'O HOMiHaTI/IBHOFO Y1 CTPYKTYPHOTO KJIaCy NoCTa€ Ha/l-
BaXIJTUBOIO Y IIAPHHI TCOPETUUHOT JIHTBICTHKH. Y KOHTEKCTI KOMIUIEKCHOTO OMUCY OCHOBHOI OJTMHHUIII MOBHU 3Ha-
YHMOIO MOCTAE 11 3aJICKHICTh BiJl BUOOPY MIAXOMy A0 iAeHTU(IKAI] MOBHHUX iHBapiaHTiB. Bijg ajgekBaTHOTO BU-
3HAYEHHs CTATyCy MOBHOI OJJUHUIII 3QJIE)KUTD 11 BCEOIUHUIT CTPYKTYPHUI Ta CEMaHTHYHUI aHani3. MeToro n1ocii-
JOKCHHS € BU3HAYCHHA r[apaMeTpiB CHHOHIMIYHHUX Bi,I[HOH.IeHL Y MeXKax HOMIHATEM KOMILJIEKCHOIO 3pa3ka, Mo
CHPHUSATHME OIUCY CEMaHTHKO-(HOPMANTEHUX XapaKTePUCTUK HOMIHATEM STK MOBHHUX iHBapiaHTIB.

Keywords: invariant, nominatheam, modification, doublet, synonymy, synonym.
KurouoBi ciioBa: iHBapiaHT, HOMiHaTeMa, MOIUQIKAIlis, TyOJIeT, CHHOHIMIS, CHHOHIM.

Beryn. IIpoGiema yHalexXHEHHS MOBHHX OJIH-
HHUIp 70 TIEBHOTO HOMIHATHMBHOI'O YU CTPYKTYPHOTO
KJIacy MOCTAa€ HAIBAKIMBOK y MAPHHI TEOPETHUHOT
JHTBICTUKH. Y KOHTEKCT1 KOMIUIEKCHOTO OITUCY OCHO-
BHOI OJMHUII MOBH 3HAYHMMOIO IOCTA€E Ii 3aJI€XKHICTh
BiJl BHOOPY Migxomy 10 imeHTH]ikamii MOBHUX iHBapi-
aHTiB. BiJ amekBaTHOrO BU3HAYCHHS CTATyCy Ti€l YU
Ti€l OAMHMII 3a7€XHUTh 11 BCEOIYHUI CTPYKTYpHHUH Ta
CEMaHTHYHMI aHaJIi3.

OTxe, MUTAaHHS PO CTATyC JIHTBAIbHUX OIH-
HUIb Ma€ JBa NUISXA WOTO BUPIMIEHHS, IO BTiJIO-
IOTBCSI B CIIOBOIIEHTPUYHIN Ta HECTIOBOIICHTPUYHIH 1ma-
paaurmax. [IpubidHMKYM TIepIIoi 3 HUX CXWJIbHI BBa-
XKaTH CJIOBO TOJIOBHOIO HOMIHATHBHOIO OJMHHIICIO.
HecnoBoneHTpYHMIA MiAXi A0 BUBYEHHS MOBHHX
esleMeHTiB 3anovarkysas I. O. bonyen ne Kyprene y
cBOiif poboTi «MoBa Ta MOBH». CYTHICTB I[LOTO TIiJI-
X0y ToJsirajia B II0CyIiIOBHOMY BU/IIJIEHHI CHHTETHY -
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HUX €JIEMEHTIB MOBH 3 aHamiTHYHHX. 3rogom JI. biym-
¢ding chopmynroBaB CyTHICTH HECIOBOIICHTPHUYHOTO
MiAXONy, SIKUM BHU3HAYMB OCHOBHHMH €JIEMEHTAMHU
MOBH OIWHHII, HAa3BaHI HUM ¢opmamu. [Ipu oMy
MiHIMaJTBFHOIO (OPMOIO 32 HOTO KOHIENIIE€I0 BBaXKa-
macs Mopgema. Jlai mociiZoBHO BUAUSIIACS CIIOBO,
CIIOBOCITIONTYYCHHS Ta PCUCHHS.

HecnoBoueHTpiYHMH MiAXiN IponaryBaB TaKOXK
A. I1. 3arniTko, SIKHH BBaXkKaB, 1[0 «OCHOBHA (YHKIIiS
CJIOBOCIIONYYCHHS — HOMiHAaTUBHAY [1, ¢. 53]. 3a miel
JYMKH «KOMOIHAIlisl CJIIB 1 CIIOBOCIIOJYYCHHS perpe-
3CHTYIOTh BXKE 3'€IHAHHS JCSIKHX OKPEMHUX 3HAYCHB-
curHi(iKaTiB, BHACTIIOK YOTO YTBOPIOETHCS HOBA HO-
MiHATHBHA OIVMHUIL, iIeHTH(DIKALIS | PO3yMiHHS SKOT
IPYHTYETBCS Ha aJleKBaATHOMY BiITBOPEHHI AEAKOI pe-
aNBHO{ €THOCTI PEAMETIB, SBUII Ta 1X BIACTUBOCTEH
(TmoenHaHHA TpeaMeTa i O3HAKH, TOETHAHHS TpeaMe-
TiB, MOEAHAHHS [iif Tormo)» [2, ¢. 123].

Mu fiiinuiy BUCHOBKY, IO CJIOBO € 30BCIM He Oa-
30BHUM, a CKopile (popMalbHUM PI3HOBHIOM HOMiHa-
TUBHUX OJMHUIb. TOMY BU3HAYCHHS OCHOBHOI HOMI-
HATUBHOI OJMHHMII BHUIVISAAE€ BUIIICHHSIM OJUHUII,
sIKa Ma€ HOMIHaTUBHY (pyHKIIIIO.

ba3oBuME pi3HOBUIAMU HOMIHATUBHUX OJUHHUIIH
MO’KHa BB)KaTH HACJIJIKA MOBHOI HOMiHaIii (cJioBa-
CHUHTarMH, TJIOCH CHHTETHYHI ¥ aHaNITHIHI, MOIUi-
Kaii BiIMOBITHUX HOMiHAHTEM), a 0a30BOIO OIMHHU-
[ICI0 MOBHOI HOMiHAIlii — HOMIHaHTEMY, IO € iHIIOI0
Ha3BOIO MOBHOTO iHBapiaHTa.

HowminaTiBHMI iHBapiaHT € a0CTPAKTHOIO OTNHH-
1E10, SIKa € «BiJBOJIIYCHOIO BiJ] BCIX CBOIX peali3amil,
sKa 10CTa€ YMMOCH 3arajibHUM, IO B Tii 4 Tii Mipi
MPUCYTHE B HU3III OJTHOPIMHUX KOHKPETHHUX OIMHHUIb,
110 MAaIOTh CTATYyC i1 BapiaHTiB 4u nybmneTiB» [3, c. 47].
[HBapiaHT 3aBXK/H MpeJCTaBlIeHUH cBOTMU Moandika-
LSAMU.

Bu3HadueHHS TOTOXKHOCTI iHBapiaHTa CIIHPAETHCS
Ha Taki Kputepii: 1) HOMiHaTeMa SK MOBHA OIMHHIIL
3[aTHA MiCTUTH 0€37i4 T epeHIiFOBATEHUX TIPUHIIN-
MiB, IO HE MOPYIIYIOTh YSBICHb IO 1i €HICTH; 2) HO-
MiHaTeMa pearbHO (QYHKIIOHYE B MOBJICHHI B OJTHIH 31
cBOTX MoaudikaIlii — 1y0eTiB, TOMy MOH(IKyBaHHS
HOMiHaTeMu € opMoro ii icHyBaHHS; 3) TOTOKHICTb
HOMiHaTeMu nependayae nyOieTHe MOIUQIKyBaHHS,
K€ I0JArac B IOBHIM CEMaHTUYHIN 1IEHTUYHOCTI
MPOTHUCTABICHUX OAMHUI;, 4) CeMaHTUKO-TpaMaTH-
YHa I[JIbHICTh HOMIHATEMH, TOOTO CYKYIHICTh MOTEH-
IiITHO BIACTHBUX 1 TEKCTOBHUX 1 MOBJIICHHEBHX pealli-
3aliif KOHKPETHOT HOMiHATEMH.

3rigHO 3 MPOITOHOBAHOIO TEOPI€I0 BUAIISIEMO HO-
MiHaTeMH 3 JOMIHAHTOIO-CIOBOM (TOOTO Ti, Jie mep-
BUHHA HOMIHAIIiSI BiOyJacs CIIOBOM) Ta HOMiHATEMH
3 JOMiHAHTOIO-CIIOBOCIIONYYEHHAM (Ti, /Ie TIEpBHHHA
HOMiHAIIisI BiAOyJIacs CIIOBOCTIONYYEHHSIM).

SIK CTPYKTYpHi pi3HOBUIN HOMIHATEMH 31 CIIOBE-
CHOIO JTOMIHAHTOIO PO3YMIEMO BCi CEMaHTHYHO TOTO-
YKHI OJTMHUII, IO OTOTOKHEHO Ha PiBHI CJIOBA, SK-OT:
1) Ge3mocepeHBO CIOBO y BCiX HOTO KOHTEKCTAX, e
HOro ceMaHTHKa € €KBIBaJEHTHOIO HOMY camoMmy; 2)
CHOJYYCHHS IOBHO3HAYHOTO CJIOBA 3 MPUHMEHHUKOM;
3) CIIOBO, MOIIMpPEHE 3aJIC)KHOIO TOBHO3HAYHOKO JICK-
CEMOI0, SIKa BUKOHY€E (DYHKIIIIO CEMHOTO KOHKpETH3a-
Topa.

CTpyKTypHi PI3HOBHIY HOMIHATEMH 3 JIOMiHaH-
TOO-CJIOBOCIIOTYYEHHSIM € BCl CEMAHTHYHO TOTOXKHI
OJIMHUIII, IO OTOTOKHEHO Ha PiBHI CJIOBOCIIOJTYYSHHS,
AK-0T:1) imioMaTH30BaHE CIOBOCIIONYYEHHS, TOOTO
KOJIOKAIIisI, IKY PO3YMIIOTh SK <«JIEKCHKO-CEeMaHTHY-
HUH THUII CIOBOCIOJYYEHHS, IO 32 CBOEK BHYTpIII-
HBOIO CEMAHTHYHOIO CTPYKTYPOIO 3HAaXOIUTHCS MiX
BUIBHUM Ta (pa3ecosoriyHUM CIHOJIYyYeHHAM» [4,
c. 971; 2) dpasconorizoBaHe CIIOBOCIOIYYCHHS, TIOSBY
SIKOTO 3yMOBHJIO 1/1i0MaTH30BaHE CIOBOCIIONYYEHHS 1
SIKE € TIOCTIHUM 1 BIATBOPIOBAHUM BXKHBAHHSIM «BiJIb-
HOTO CIIOJIy4YEHHs CJIiB HE B IIPSIMOMY, a B y3araljibHe-
HOMY, 00pa3HO-TIepEHOCHOMY 3HaueHHi» [3, ¢. 92]; 3)
CHOJYYEHHS 31 CITy’)KOOBHUM CIIOBOM Ta aHAJIITHYHI Jie-
KCHKO-TpaMaTH4Hi BapianTu; 4) yHiBepOani3oBaHW
€KBIBaJICHT CJIOBOCHOJYYEHHS, TOOTO CIIOBO, IO
3’BHJIOCS BHACTINOK BepOambHOTO MOAw(piKyBaHHSI
CJIOBOCTIONIYYEHHS, € TOTOXHUM CJIOBOCIIOTYYEHHIO B
JIEKCUKO-TPaMaTH4Hil CUCTEMI KOOP/IMHAT, & 3HAYUTH,
JIEMOHCTPYE TOTOXKHICTh JIEKCUYHOTO, TPaMaTHYHOTO
3Ha4eHb Ta CUHTAKCHUYHOI (QyHKIII.

YeTBepTuil pi3HOBU/I HOMIHATEMH Ma€ TaKky TH-
nosiorito: 1) BepOanbHa peaiizallis HOMIHATEMH, IO
3’sIBUJIACS BHACIIIOK SIINTHYHOI TpaHchopMmartii ¢iio-
BOCTIOJTYYCHHS B CJIOBO (@) elinTemMa — 3aJie’KHe CIOBO,
0) eminreMa — TOJOBHE CIIOBO, B) €IINTHYHUN YHI-
BepO); 2) BepOampHa peaiizamis HOMIHATEMH, IO
3’sIBHJIacsl BHACIIIOK KOMITO3UTHOT KOMITPECii CIIOBO-
cnoiy4eHHs (a) abpeBiaTypa, 0) popMaTbHIIA KOMII-
pecHB, B) KOMIPECHBHHUN YHiBEpO TOIIO).

MeTo10 1OCTIDKEHHS € BU3HAYCHHS TapaMeTpiB
CHHOHIMIYHHX BIJTHOILIEHb y MEXaX HOMIHATEM KOM-
TUIEKCHOTO 3pa3Ka, 1110 CIPHIATUME OITUCY CEMaHTHKO-
(hopMarbHUX XapaKTEPUCTUK HOMIHATEM SIK MOBHHX
iHBapiaHTiB. JOCATHEHHS METH 3yMOBJIEHO BHKOHAaH-
HSIM TaKWX 3aBJlaHb: 1) 3’sicyBaTu cTaTyc I0CHiIKyBa-
HUX OJVHHWIG; 2) BU3HAYUTH, SKi OJUHHII MOXYTh
BTUTIOBATH CHHOHIMIYHI 3B’S3KH; 3) BCTAHOBHUTH IIPH-
YUHHA MO>KJIMBOCTI / HEMOXKITUBOCTI THX YU THX OIH-
HUIb OYTH CHHOHIMaMH.

Meroau Ta METOAUKM JOCTIIHKeHHA. Y I0CIi-
JUKEHHI BHKOPHCTAaHO HHU3KY aJIeKBAaTHUX TEMaTHII
METO/IiB: METOJ CYIJILHOT BUOIPKH JUIsl HAKOTIMYEHHS
(hakTHYHOTO MaTepiany; METOJMKa JUCTPUOYTUBHOTO
aHamizy s qudepeHIifoBaHHS TMOHSATh, METOIMKA
CTPYKTYPHOTO aHaJIi3y Juls BU3HAYEHHS CTAaTYyCy JOC-
JJDKYBaHUX OAMHUIB 1, Y 3B°S3KY 3 UM, 1X 3laTHOCTI
JIO TTApPATaKTUYHUX BiHOIIEHb.

Pe3yabTaTn Ta quckycii. 3’sicoBaHo, 1110 OAUHU-
1ero y GyHKIIT HOMIHAIT MOke OyTH He JIUIIE CIIOBO,
SIK I1€ IIPOTIOBIIy€ TEOPisl CIIOBOLEHTPU3MY. Taky ou-
HHIIO PO3MIIAJaEMO SIK TIEBHUM iHBapiaHT, 10 Ma€ Xa-
PaKTEpPUCTHUKH CJI0Ba Ta oro (Gopm abo xapakrepuc-
THKH CJIOBOCTIONYYEHHsI Ta Horo (opM BiAMOBiTHO.
3HauyImMKUMY YMHHUKaMH BUA1JIEHHS MOBHOTO 1HBapia-
HTa € HOr0o HOMIHAaTHBHICTh Ta CEMaHTHKO-TpamMaTu-
9YHA TOTOXHICTB BCiX HOT0 (hOpM pi3HOI CTPYKTYPH.

OTxe, BiH € aOCTPAKTHOIO OJMHUIIEIO, SIKUH Bif-
BOJIIYCHUH BiJ] «BCIX CBOIX peaji3alliif, SKHH [MOCTAE
YUMOCH 3araJIbHUM, 110 B Till YM Tilf Mipi IPUCYTHE B
HU3II OJJHOPIAHUX KOHKPETHUX OJHMHHIb, 10 MAIOTh
craryc 1i BapiaHTiB un 1younerisy [3, c. 47]. [uBapiant
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3aBJK/IM MPEJICTABICHUI CBOIMU peaizarismu (y0ie-
TaMH, TI0caMH, (pOpMaMH, pepe3eHTAHTaMH, MOJH-
(dikarismm).

Panime H. B. Ipstaok [6, c. 93-98] Brokpemma
IICTh CTPYKTYPHUX THITIB MOBHHX iHBapiaHTIB, IO
KOMIIIEKCHO 3peai3oBYIOThCS B yCHOMY Ta IIHCEM-
HOMY MOBJICHHI: 1) cioBocmonydeHHs + abpeBiaTypa
+ eNNTUYHUH yHIBepO; 2) CIOBOCHOIYYEHHS + KOM-
MO3UT + eNNTUYHUH YHIBepO; 3) cIOBOCHONyUeHHS +
CJIOBOCTIONYYEHHS IOKCTAIIO3UTHO-a0peBiaTypHOTO
3pas3ka + eNNTUYHUH yHiBepO; 4) CIOBOCHOIYYEHHS
+ eNNTUYHUH yHIBepO + eninTema (rojoBHE CIIOBO) +
KOMIIO3HUT; 5) CIIOBOCIIONYYCHHS + SNINTHIHIH YHi-
BepO + emminTeMa (3aJie’KHe CI0BO); 6) CIIOBOCHIONY-
YeHHS + KOMITO3UT abpeBiaTypHOTo 3pa3ka + abpeBi-
aTypa + eninTHYHuHA yHiBepO.

Hamri momrepeHi po3BiAKY CTaM MiICTaBOIO IS
BUIIJICHHS I1I¢ BOCEMH THIIIB KOMIUIEKCHOTO IIpecTa-
BJICHHS HOMIHaTE€MH 3 JOMIHaHTOIO-CIIOBOCIIONYYEH-
HiM: 1) cioBOCIONydeHHsI + KOMIO3UT abpesiaTyp-
HOTO0 3pa3Ka + elinTHYHui yHiBepO + eninTema (rojo-
BHE CJIOBO) + aOpeBiarypa; 2) CIIOBOCHONYUYCHHS +
KOMITO3UT abpeBiaTypHOro 3paska + eninrema (ToJo-
BHE CJIOBO); 3) CJIOBOCIIOJIYYEHHS + eNNTUYHUI YHI-
BepO + abpeBiaTypa + KoMIIpecuBHUI yHiBepO; 4) cito-
BOCIIONIyYeHHSI + KOMIIO3MT + eninTeMa (TOJOBHE
CJIOBO); 5) CIIOBOCTIONTYYSHHS + EIINITHIHUH yHiBepO +
KOMIIO3UT a0peBiaTypHOTO 3pa3ka + eminreMa (rojo-
BHE CJIOBO); 6) CIIOBOCIIOyYeHHS + SNINTHYHUHA YHi-
BepO + abpeBiaTypa + eminTeMa (3alieXHE CIOBO); 7)

1)onexmpuueckas neus

CJIOBOCTIONIYYEHHS + CIIOBOCIIONYYEHHS FOKCTAIO3H-
THO-aOpeBiaTypHOTO 3pa3ka + eminTUIHUN yHiBepO +
exinTemMa (TOJIOBHE CIIOBO); 8) CIOBOCHONydYeHHS +
eNNTHYHUH YHiIBepO + eminTema (TOIOBHE CIIOBO).

AKTyalnbHUM TYT BUSBISIETbCA CEMaHTUUHUN
aHaJ3 MOCTIHKYBaHUX OAWHUIG y KOHTEKCTi IXHIX
mapaurMaTHYHAX BigHOMmEHb. CHHparodnch Ha Oy-
MKy M. L. ®ominoi [7, c. 94], 3a3HAUMMO: SIKIO BH-
BYEHHS CEMaHTHYHOI CTPYKTYpH OyIb-s1KO1 HOMiHATH-
BHO{ OJIMHUII JEMOHCTPYE CTYIMiHb CAMOCTIHHOCTI 11
3HAYCHHS Ta HOTO MEXi, TOOTO CXapaKTePU30BYE CHC-
TEMHI BITHOIIICHHS HA PiBHI OJHIET i Ti€T K caMOi HO-
MiHaTEMH, TO CHHOHIMISI ITOCTA€E MEPEKOHIUBUM JIOKa-
30M CHCTEMHUX BiHOIICHB B TPYIIi ONM3BKHX 32 3Ha-
YEHHSIM HOMIHATHBHUX OAWHHIb.

BusnaueHHs ocobimBocTel CHHOHIMII HOMiHa-
TEeM KOMIUIEKCHOTO 3pa3Ka BUMarae posrisily CTpyK-
TypH caMe WX HOMIHATHBHUX OAWHUIG. [loTpiOHO
PO3PI3HATH MOHSATTS TOTOXHOCTI Ta OJIM3BKOCTI 3HA-
YeHb iHBapiaHTIB Ta / a00 XHIX BepOaJIbHUX BTIJICHB.
ToTOXHICTh 3HaYEHB MPUTAMaHHA peaji3allisM CIIiIb-
HOTO JIJIs HUX iHBapiaHTa, OJIM3BKICTh 3HAUECHD Yy IEB-
HUX BUIAJKaX MOCTAE O3HAKOKO peatizalliii pi3HUX iH-
BapiaHTiB, OTXKE, 1 CAMHX IHBapiaHTIB 3arajiom.

TOTOXHICTH JIEKCHYHOTO 3HAYCHHS a00 ONH3b-
KiCTh ITUX 3HAYCHb MOXYTh BUSBIATUCS y POPMi, Ha-
MPUKJIAJ, CIOBOCIIONIyYECHHS SIK aHAJIITHYHOI peasi3a-
il BiAMOBiOHOT HOMiHaTeMH abo y ¢opmi yHiBepOa,
SNINTEMH Ta iH. K CIIOBECHUX peai3alliif Tiei uu Tiei
KOMIUTIEKCHOT HOMIHATEMH 3 JIOMiHaHTOIO-CJIOBOCIIO-
nyyeHHsaM. Hanpuknan:

MUKPOBONIHOBAS Nedb

(a1eKponeus, Inexmpuixa) (mukpoeonnorxa, MB-neus)
neuw neuw,
2) anexkmpuueckas nedb = dNeKMpUdecKkas neyb = dNeKmpUiecKas neyb
NEKMPUUKA — 9eKponeus - neus

3 Mo3uMii TpaaumiiHOT TyMKH O€3IepeyHIM I10-
cTae Toit akT, MO B MEpPIIOMY BHNAAKY CHHOHIMIUHI
BIJHOIIICHHS 3pEalli30BaHO Y CJIOBOCIOIYYCHHSIX
INEKMPUUECKAs Nedb Ta MUKPOBOIHOBAS Neyb, A Y APY-
roMy BUIAIKY TaKi BiHOIICHHS BUSABJSIFOTHCS Ha 0a3i
yHiBepOa s1ekmpuura, KOMIIO3UTA 2/1eKponedsb Ta eii-
[ITEMH 1eYb.

VYTiM, 3acanu cydacHOi Teopii HOMiHAMIT € Tmijc-
TaBOIO BBAXKaTW, 110 CHHOHIMAMH I[OCTAIOTh JIHUIIE
CIIOBOCTIONYYCHHSI DIEKMPULECKAsl NeYb Ta MUKDOBOJI-
HOBasl neub, OCKUILKY BOHHM — JOMIHAHTHI OJMHHMIN 1,
pasoM 3 TUM, aHANITHYHI Moau(ikamii HOMIHaTEM
KOMILUICKCHOTO 3pa3ka 3 JOMiHaHTOK-CJIIOBOCIIONY-
yeHHsIM. [li CHHOHIMIYHI HOMiHaTeMH 3a3BHYail 3Ha-
XOOATBECSI B MeEXaX CIIJILHOIO OHOMACIOJOTIYHOTO
KJacy pedepenTiB, aje MOXyTh (OpMyBaTH pi3HI M-
KIacu 3 I1JCHTHYHOIO 00’ €IHYBaJbHOI O3HAKOIO.
OnuHWI Ha 3pa30K MOOUAA, MOOUIKA, MOOUTLHUK,
MobunbHbLl (MOOUTLHLIL Menedon); omousHyxa, on-
busnywxa, omoéusHas, xomiema (omobusHas Kom-
Jlema); Kypeak, kypeau, kypcosast (kypcosas paboma);
Koumpoaka, konmpoiav, KP, konmponvnas (konmpo-

JbHAs paboma) TOMIO HE 3peai30BYIOTh CHHOHIMiY-
HUX BIJHOIICHB, a/DKE € IyOseTamu, M0 3’ SIBHIIKACS
BHACJIIZIOK Moudikailii BiANOBIIHUX (3a3HAYCHUX Yy
JIy’KKax) HOMiHaTeM KOMIUIEKCHOTO 3pa3ka 3 JJOMiHa-
HTOIO-CJIOBOCIIOJIYYEHHSIM, TOMY HE MOXYTh BBaXka-
THUCS CAMOCTIHHUMU MOBHHUMH OJIMHHUIISIMH, 37[aTHUMHU
OyTH cuHOHIMaMH. IXHiif cTaTyc MOKHA BUSHAYMTH K
dhopmotBipHH. CaMe 1Ie MU BBaKAEMO OJTHIEIO 3 TIep-
CIEKTUB HAIIOTO TOCII/DKEHHS.

BucHoBkn. OCHOBHOIO HOMIHATHBHOIO OJWHH-
LIEI0 [TOCTAE MIEBHUM iHBapiaHT, 3MATHAN MiCTUTH Xa-
PaKTEpUCTHKH CJIoBa Ta Horo ¢opm abo xapakrepuc-
THKH CIIOBOCTIONYYECHHsSI Ta Horo ¢(opM BiAMOBiTHO.
HaiirosoBHIIIMMY YHHHUKAMH BHU3HAYECHHS i€ OOH-
HUII € 11 HOMIHATUBHICTh Ta CEMaHTUKO-TpaMaTHIHa
TOTOXXHICTH BCiX ii (hopM He3anexHo Bif IXHBOI pi3-
HUIII 32 GOPMOIO Ta CTPYKTYpOr0. MU BUOKPEMHMIIH Bi-
CiM CTPYKTYpHHX Pi3HOBHIIB HOMIHATEM KOMILIEKC-
HOT0 3pa3Ka, pa3oM 3 SKUMH 3arajioM HasiBHI YOTHPHa-
IISATh TaKWX PI3HOBUIIB. TakoX MU IAIUTH
BUCHOBKY, III0 Ba)KJIUBO PO3PI3HATH MOHSTTS TOTOX-
HOCTI Ta OJIM3bKOCTI 3Ha4YeHb iHBapiaHTIB Ta / abo ix-
HiX BepOajbHUX BTUJIEHb. TOMY TOTOXHICTH 3Hau€Hb
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MPUTAMAaHHA MOBJICHHEBHM Ta / 200 TEKCTOBUM MOJIH-
(ikarisM CIiJIBHOTO JUIA HUX iHBapiaHTa, OJU3BKICTh
3HAYCHD y MCBHMUX BHIAIKAX MOCTAE€ O3HAKOI MOIHM-
(hikamiit pi3HUX iHBapiaHTIiB, OTXKe, 1 caMHX iHBapiaH-
TiB 3arajJioM.
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The article dwells upon the definition of nonce words issue which has not been given a proper study in the
modern linguistics. The authors study various definitions of the term "nonce word" and attempt to define it as well
having compiled all the distinctive criteria. They conclude that nonce words are characteristic of the individual
author's style and cannot be regarded upon as independent lexical units with a fived meaning.
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The problem of transferring occasional words
when translating texts is one of the key problems in
translation theory, since each new speech act that
arises is a kind of manifestation of occasionalism.
Nonce words are also one of the key problems in sty-
listics, since in search of expressive means of artistic
speech; writers often resort to word creation. The aes-
thetic value of such new formations is determined by
the author's individual style, their ability to apply the
most vivid and stylistically justified expressive colors
of certain word-formation models.

Since occasional information is one of the types
of lexical information, and the lexical level of the lan-
guage, in turn, is more susceptible to changes and bor-
rowings, such a phenomenon as occasionality is of
great interest for its study.

Language is not only a sign system used for com-
munication, but also a means of conveying infor-
mation. However, in terms of language as a system,
generalized types of information are of greater interest,
leaving a certain imprint on the features of texts. In
particular, aesthetic information is of particular inter-
est from the point of view of translation as it introduces
a specific challenge. In contrast to denotative infor-

mation, within the framework of which a clear “ques-
tion - answer” structure stands out, aesthetic infor-
mation conveys to a person a sense of beauty, forms
his vision of a work of art [2].

Since the language operates such functions as the
expression of thoughts and feelings, which in turn are
one of the main types of human activity, the need for
this type of information is so great that a person has
created a special type of text that specializes in the con-
veying of aesthetic information - literary texts. [1] The
artistic type of text (speech) is the most "abundant” in
means of artistic expression, since when creating an
artistic text, the characteristics of which are: imagery,
aesthetic orientation and emotive influence on the
reader, the author often goes beyond the denotation in
order to create a certain image, which would have all
the characteristics given earlier.

Denotation is an expression of its own content,
the main meaning of a linguistic unit in contrast to its
connotation, or the accompanying semantic and stylis-
tic shades. [3]

To create a system of artistic images that convey
a sensual image or perception of the world, the author
uses various means of linguistic expressiveness, stylis-
tic figures and speech ambiguity. Also, an important
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role in the creation of an image is played by neolo-
gisms, which are a source of enrichment of the writer's
language, and in particular, the type of neologisms
called nonce words are the most difficult for both,
comprehension (authors coin the words, thus only they
know their exact meaning) and translation (the task is
not only to decipher the meaning but also to render it
in a proper way).

The concept of "a nonce (occasional) word" was
introduced by the German philologist G. Paul in 1880.
In Russian linguistics, this term was first used by N.I
.Feldman in 1957. Since then, the study of the occa-
sional word has claimed the attention of more and
more linguists. However, it is worth noting that for sty-
listics as a science, the problems and difficulties of per-
ceiving nonce words still are of utmost importance.
Hence the definitions of occasional word.

According to Herman Paul’s Principles of the his-
tory of language, “in the usual terms the word is am-
biguous, but in the occasional one it is always unam-
biguous, while it is always richer than the conventional
one in content and narrower in semantic range” [29, p.
93].

N.I. Feldman, in turn, defines nonce word as a
word formed according to a linguistic low - productive
or unproductive model, as well as an occasional
(speech) model and created for a specific occasion ei-
ther for the purpose of an ordinary message, or for an
artistic purpose. [10]

In the explanatory dictionary of foreign words by
L.P. Krysin, the nonce word is understood as "a type
of neologism: a word formed in relation to a given
case, to a given context". [6]

Russian linguist V.S. Vinogradov defines occa-
sional words as “special individual author's new for-
mations, created according to unusual or unproductive
word-formation models. Their function is not nomina-
tive, as in simple neologisms, but characteristic”. [4]

In the dictionary of linguistic terms by O.S. Akh-
manova, the following definition is given: "Occasional
means not ordinary, not corresponding to generally ac-
cepted use, characterized by individual taste, due to the
specific context of use" [46, p. 274].

E. V. Klobukov in his article "Word formation"
asserts that all new words are created "according to
certain norms and rules valid in the language. In turn,
occasional words are always derived, they are "formed
by speakers as needed". [5]

E. V. Pozdeeva in her work "Occasional word:
perception and translation™ argues that, "on the one
hand, the occasional word is a product of speech activ-
ity, on the other hand, it is the language system that
allows you to create nonce words according to certain

models and is that contrasting background, on which
occasionality is highlighted”. [8]

In the textbook "Neology and neography of the
modern Russian language" the occasional word is de-
fined as a reflection of the inner world of the linguistic
personality. [9]

Due to the fact that in theory the problem of de-
fining nonce words among linguists is quite acute as
there is no single approach to this phenomenon, we
dare to suggest the following definition, which per-
haps, is a set of similar criteria: occasional words are
author's word formations designed to convey expres-
sion, as a rule, in fiction. As a kind of neologisms, oc-
casional word formations belong to the individual au-
thor's styles, and not to the common fixed usage.
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Abstract

This paper proposes and discusses a simple method for determining the vertical distribution of the speed of
sound in the ocean using a special scatterer of sound waves. As such a scatterer, nonresonant and resonant scatter-
ers have been proposed, which have a significantly larger value of the backscattering cross section in comparison
with nonresonant ones. Such scatterers can also be individual fish or marine animals, or concentrated acoustically
contrasting "spots” in sound-scattering layers of biological or non-biological origin. The advantages and disad-
vantages of these approaches, their accuracy, as well as the characteristics of the equipment necessary for the
implementation of this method are analyzed. It is shown that in order to obtain an acceptable accuracy of the
method based on the use of a fan-shaped characteristic of the directivity of acoustic antennas for detecting volume
backscattering of sound, it is necessary to use a very narrow acoustic beam, since the relative accuracy of such
methods turns out to be of the order of the angular beam width.

AHHOTAUUA

B pabore npemoxeH u 00CykaaeTcsi MPOCTON METO/ ONPEIEICHNUS BEPTUKAIBLHOTO pacpeIeieHUs: CKOPO-
CTH 3BYKa B OKC€AHC C MOMOIIBIO CTICHHUAJIBHOTO PaCCEUBATEIIS 3BYKOBBIX BOJIH. B xauecTBe Takoro paccenBateiia
MPEAJIOKEHBI HEPE3OHAHCHBIC U PE3OHAHCHBIC PACCEUBATCIIN, UMECIOIINE 3HAYUTEIIBHO 60HLIHyIO BCJIMYNHY CCUC-
HUs O6paTHOF0 paccesaHusa 10 CpaBHCHUIO ¢ HEPE3OHAHCHBIMU. Taxkumu pacceuBaTeIsIMU TAKIKC MOT'YT OBITh OT-
JCJIIbHBIC ocobu pBI6 WK MOPCKHUX JKUBOTHBIX, UJIN COCPEAOTOUYCHHBIC aKYyCTHUICCKHN KOHTPACTHBIC «IISITHA» B 3BY-
KOpAaCCCUBAOIINUX CIOAX OHOJIOrHYECKOT0 MU HEOHOJIOTHIECKOTO MMPOUCXOKIACHUS. HpO&HaJ‘II/ISI/IpOBaHH JOCTO-
HMHCTBA U HEAOCTATKH ITUX HNOAXOH0B, UX TOYHOCTb, 4 TAKIKC XAPAKTCPUCTUKU allllapaTyphbl H€06XOZ[I/IMOI71 JUIA
OCYHICCTBJICHHUS 3TOr0 METOAA. HOKaSaHO, YTO JIA MOJTYYCHUA HpHeMJ‘IeMOﬁ TOYHOCTH METOZAa, OCHOBAHHOI'O Ha
MNPpUMEHCHUHN BeepHoﬁ XapaKTCPUCTUKHU HANIPABJICHHOCTU aKYCTUYCCKUX aHTCHH IJIA 06Hapy>KeH1/m O6paTHOFO
00BEMHOTO paccestHUs 3ByKa, HEOOXOAMMO HCTIONB30BaTh OUYCHb y3KHH aKyCTHUECKHUH JIyd, T.K. OTHOCUTEJIbHAs
TOYHOCTHb TAKUX METOJI0OB OKAa3bIBACTCA IMOPAIKA yFJ'IOBOﬁ IIUPUHBI JTy4a.

Keywords: speed, sound, medium, heterogeneity, scattering, ocean, frequency, liquid.
KiroueBble c10Ba: CKOpPOCTBb, 3BYK, Cp€aa, HCOAHOPOJAHOCTD, paCCE€IHUEC, OK€aH, 4aCTOTa, )KUAKOCTbh.

[TpoGnema onpeneneHnst BEpTUKAIBLHOTO pactpe-
JIENIeHHsI CKOPOCTH 3ByKa B OK€aHe JUCTAHIIUOHHBIM
METOJIOM SIBJISIETCS aKTyaJdbHOH M JOCTaTOYHO CIIOXK-
HoW. Ee pelneHune OCHOBBIBaETCS HA aKyCTHYECKOM
30HIUPOBAaHUH €CTECTBEHHBIX HEOJHOPOJHOCTEH B
tonme okeaHa [1]. 3amaya CBOIUTCS K TOTYYSHHIO
HaACXKHBIX DXOKOHTAKTOB OT 00BEMHBIX paccenBare-
Jieil B BOJIHOM cpejie U OTpe/IeNIEHHI0 UX KOOPIUHAT.

B Tomme okeaHa 3ByK pacceMBaeTcsl Ha ra30BbIX
My3BIPbKax, Pa3IMYHOIO poJa B3BECAX, MeEITKOMac-
IMITaOHBIX HEOTHOPOIHOCTAX OMOIOTHIECKOTO TPOHC-
XOXJICHUS, Ha THIPOJIOTHYECKON CTPYKTYpEe BOIHOM
TOJIIIM OKeaHa, T.e. Ha MEIIKOMACIITA0HBIX (IyKTya-

USIX THAPOGHU3UIECKUX IOJIel TeMIlepaTypsl, IIOT-
HOCTH, COJICHOCTH, TypOyJIeHTHOCTH, TeueHui [2,3] u
T.11. YacTOTHBIN JMana3oH, B KOTOPOM HAOJIIOJAar0TCs
MaKCHMaJIbHbIE YPOBHHM PACCESHHBIX 3BYKOBBIX CHI-
HaJIOB OT TE€X WJIN WHBIX HEOJHOPOJHOCTEH, BechMa
IIMPOK, MPUMEpPHO, OT AecaTtkoB kKl no coren I'm.
JuddepeHnmanbHOe CeUeHUE pacCesiHUs 3ByKa €lIv-
HUIEH 00beMa OKEaHCKOH CpeIbl TaKXKe UMEeT IHPO-
Kuii muanasoH 3HadenHuit 1070 — 10 m™! u 3aBucHT Kak
OT TUIOB paccemBaTeNe, TaK M OT YaCTOTHI 30HAUPY-
JOIIETO CUTHAJIA.

[TosTOoMy I MONyYeHHsS HAIEKHBIX 3XO-KOH-
TaKTOB OT €CTECTBEHHBIX paccerBaTelied BIOJIb Beei
TPacchl JIONMPOBAHUS HEOOXOAMMO HCIIOJIL30BATh
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HIMPOKOMONOCHBIE THIPONOKAIIOHHBIE CUCTEMBI C
BO3MOXKHOCTBIO PETHCTPAlMM CUTHAJIOB C OOJBIINM
JUHAMHUYECKUM JIUAla30HOM HM3MEHEHUsS aMILIUTY,
paccestaus. s addexTHBHON paboThl AUCTAaHIHNOH-
HOTO WU3MEPHUTENSA B Pa3IMYHBIX THIPOJIOTHYECKHUX
YCIOBHUSIX HEOOXOIMMO KOMIIIEKCHOE HCIOIb30BaHNE
M3BECTHBIX METOJOB OLIEHKH BPEMEH MPUXO0Ja pacce-
SHHBIX cuUTHaJIOB. Hambospliee pa3BuTHe MOITYyYUIIN
METO/bI OLIEHKH BPEMEH MPUX0/1a PACCESIHHBIX CUTHA-
JIOB CENEKTUPYEMBIX B MIPOCTPAHCTBE C IOMOIIBIO BeE-
€pHOM XapaKTepUCTHKM HAMPAaBICHHOCTU NPUEMHOI
AQHTEHHBI, U METO/Ibl OLIEHKU BPEMEH MpUX0Ja pacce-
SIHHBIX CUTHAJIOB, OCHOBAHHBIE HAa BBIYMCICHUAX B3a-
UMHO-KOPPEJSIMOHHBIX (YHKINH OTPaKEHHBIX CHT-
HayoB [4].

B pabote o0cyxmaeTcss METOT I3MEPEHHS BEPTH-
KaJbHOTO paclpelesIeHUs] CKOPOCTH 3ByKa MO3BOJISIO-
IMHA ONpeAeNsITh BpEMEHa NPHUXO0Ja aKyCTHYECKHX
CUTHAJIOB, PACCESTHHBIX OT aKyCTHUYECKH KOHTPACTHBIX
pacceuBatesnei, KOTOpbIe MOTYT OBITh COCPEOTOYCHBI
B CPaBHUTEJIBHO HEOONBIIOM 00BEMe, PaBHOM HIIH
MEHBIIIEM, YeM TEKYLUIMH WUMITYJbCHBIH 00BEM, WJIH
MpeJCTaBIATh cO00M OIMHOUYHBIE pacceuBaTenu. Ta-
KUMH PacCcEeUBAaTENIIMH MOTYT OBITh OTZIENIbHBIE 0COOU
PBIO MITH MOPCKHX ’KHBOTHBIX, HIIH COCPEIOTOYCHHBIE
aKyCTUYECKH KOHTPACTHBIE «IIATHA» B 3BYKOPACCEU-
BAIOIINX CJIOSIX OMOJIOTMYECKOTO WM HeOMoJorHue-
CKOTO (TOHKOH BHYTPEHHEH CTPYKTYpHI MOPCKOI
Cpenbl) IPOUCXOXKICHHS WIIH CIICIHAIBHOTO PacCeu-
BaTelNs 3ByKa. B kadecTBe CIEHAIBbHOIO PacCeHBa-
TeJs 3ByKa MPEIOKEHBI pe30HAHCHBIE PacCeHBaTeNH,
HMEIOIIHE 3HAYUTEIBHO OOJIBIIYIO BETUINHY CCUEHUS
00paTHOTrO paccesHHs M0 CPAaBHEHUIO C HEpe30HaHC-
HBIMU.

Ecnu B kakoi-1100 TOUKE Cpe/ibl HOMECTHUTH CIIe-
LUAIIbHBIN paccenBaTelb 3BYKOBBIX BOJIH, HaIpUMeEp,
MIapUK, KOTOPBIA B 3aBUCUMOCTH OT IUIABYy4eCTH Oy-
JIET MEIJICHHO MOTPYXaThCsl WU BCILIBIBATH, TO, PE-
THUCTPHUPYS €0 MECTONOIOXKEHNE C MOMOIIBIO TUAPO-
JIOKaTopa, MOXHO, B IPUHIUIIE, ONPEAEIATh CKOPOCTh
3ByKa Ha pa3NH4HbIX ropusoHTax. CKopocTh morpy-
>KeHUS (BCIUIBITHS ) TAKOTO TeJa OBICTPO CTAOMIU3UPY-
eTCsl ¥ 3aBHCHUT TOJIBKO OT pa3MepoB, (popMbl 1 pa3Ho-
CTH IUIOTHOCTEH Tella M KUAKOCTH, a TAKXKE OT BA3KO-
CTH XKUJKOCTU. Takoil MeToja MHPOKO HCIMONb3YEeTCs
JUTS U3MEPEHUS BSI3KOCTH JKUIKOCTEH.

OpHako 3HaHHWE alPUOPH CKOPOCTH MOTPYKEHUS
(BcrutbITHSI) paccewBaTelNsi COBCEM HEOOs3aTeNbHO,
T.K. IpH 00pabOTKe HX0-CUTHAJIOB 3Ta CKOPOCTh JIETKO
onpeneNnsaeTcss B KakKAOH TOYKE MO JOMIEPOBCKOMY
C/ABUTY 4acTOTbl. Takum 00pa3oM, Ompenessis CKo-
POCTh MOTPYXKEHUS WIN BCIUIBITUS pAacCEUBATEINs de-
pe3 IUCKPETHBIE OTPE3KH BpEMEHH (TIEPUO] TOCBUIKI
CHUTHAJIA), JIETKO ONPEIETUTh CKOPOCTh 3ByKa Ha pas-
JMYHBIX TTyOnHAX.

Teneps paccMOTpHM HEKOTOPHIE KOJIMYECTBEH-
HBIE COOTHOIIEHUS U OIEHKH INPEI0KEHHOTO Me-
TOA.

UzBectHO [5], uto cmia conportuBieHus F, neii-
CTBYIOIIAsl HA TBEPABIH IIap, IPUBEACHHBIN HUMITyJIb-
CHO U3 MOKOS B MOCTYNAaTeIbHOE, NPSIMOIMHENHOE U
MEJUIEHHO PaBHOMEPHOE IBHXXEHHE CO CKOPOCTHIO V,
UMEET BUJ:

a2

\ﬂvt

rac 77 n v - JMHaMHU4YCCKasad U KMHCMaTUYCCKas

F=6xnaV-| 1+ : )

BSA3KOCTb JKUJKOCTH;
a — paguyc mapa;
t — Texyniee BpeMsi.
2

a
IIpu t >> —— BeIpaxenue (1) nepexoauT B U3-
VA%

BecTHYIO popmyrry Ctokca [6]:
F =6zn aVv, )
BpeMsi ycraHOBJIEHHSI PaBHOMEPHOTO JBHIXKECHUS
s somel (v =~ 0,01 cm%cek, npu Temmeparype
20°C):
2
a
r=—~30a% 3)
v
T.€. JJIs mapuka paaumycom mopsiaka 0,3 cm co-
CTaBUT OKOJIO 3 C.
[IpupaBHuBas cuity conpoTtusieHus F, neictry-
IOIIYIO Ha LIAPHK, cuie TSOKECTH

Adr 4 -
—-a - (p - p )g , HaillleM TOCTOSHHYIO CKO-

3

POCTb HOTPY)KEHHs (MIIH BCIUIBITHS ) MIAPUKA
V= 2a°g-Ap
9

rae A,D = P — O - pa3HOCTb MJIOTHOCTH XKHU/[I-

(4)

KOCTH M Marepuaja Iapuka, wid B Oojee yn1oOHOM
JUIA OLIEHOK BHJIE:

A-a%-q-
zava, 5)

rae A — yucnoBoit ko3 duinenT, 3aBucAImnN OT
MaTepuaia u GopMbI Tena (Tak Ul TBEPIOTO MapuKa
A=2/9, nns razosBoro A=1/3, T.e. ci1abo 3aBUCHT OT Ma-

Ap

Tepuana IIapuKa); O = — - OTHOCHTEJIbHAs pa3-

\Y

HOCTb IJIOTHOCTEM.
Jns mapuka paauycom nopsnka 0,3 cMm, umeem:

VvV =2.10%. Op cm/cex. (6)

Hampumep, ans TBepaoro mapuka pl >> P,

nmoiyyaeM u3 (6) CKOPOCTh PABHOMEPHOTO JBIKEHUS
cocrasut okoJo 200 m/c, a s razoBoro ~ 20 m/c, T.€.
COBEpILICHHO HE peatbHbIe MU(PHI. DTO CBA3AHO C TEM,
9TO BBINICTIPUBEIICHHBIC (OPMYIBI  CIIPABETHBEI
TOJIBKO JUIS JIAMUHAPHOTO JIBHXKCHHUS TIPU MAJIBIX YHC-
nax Peitnonsaca Re [6]

V-l
Re=—, )
14
U B HAIlIeM Cliy4ae
A-a®-g-g,
Re_Aaa:dp
1%
WM TSl mapuka paauyca ~ 0,3 cM B BojJie UMeeM
Re ~10°-8p, ©)
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T.€. I 5,0 — IOpsIAKa CAMHUIL Re>>|, U MBI I10-
nydaeM TypOyJIeHTHBIH pexuM . TypOyneHTHO IBH-
JKYIIYIOCS KMAKOCTh MOKHO B HEKOTOPBIX OTHOIIE-
HUSX KAYECTBEHHO OMHCHIBATH KaK )KUIAKOCTh, 00J1a1a-
IOIIYI0 HEKOTOPO#, Kak TOBOPAT, TypOyJeHTHOH

BI3KOCTBIO V OTJIMYHOM OT HICTUHHOM KMHEMAaTH-

myp6°
4ecKo BA3KOCTH V. TypOyneHTHas BA3KOCTb OLCHHU-
Baetcs usmenenusmu AV cpenneii ckopocTu Ha mpo-
TSDKEHUU XapaKTEPHBIX PacCTOSHUH [6]

Vs = AV -1 (10)

B Hamewm ciyvae TBepOro IIapuka pagiuycom ~
0,3 cM MOXHO OLICHMBATh TypOYJCHTHYIO BSI3KOCTb
BEJINYMHON MOpPAIKa €IUHMIBI U TOTAA CKOPOCTH IO-
TpY>KeHUS (BCIUTBITHS) MOYKET OBITE:

V ~10-8p

WIN TIOpsKA €AMHHIl WIIM JIECSITKOB CM/C, 4TO
yKe siBisieTcss Oojee peanbHOW BennunHOM. OqHaKo
TypOYJICHTHBIH PEKUM IIJIOXO MOAJAETCS pacyeram U
3/IeCh HYXKHO TI0JIaraThCsl MOJHOCTHIO Ha dMIIMpUYE-
CKHE JTaHHbIE.

BosBpamasics kK JaMUHaApHOMY PEXUMY, BUANM,
YTO OH JIOCTHTAETCs B BOAE TOIBKO /IS TBEPIBIX IIa-
PHKOB OYEHb MAJOTO pa3Mepa, MEHee JIECATHIX JoIei
MIJUTUMETPA, 9TO HE TIPIMEHUMO JUIS OTy4EeHHUS Y0~
BIIETBOPHUTEIBHBIX 3BYKOPACCCHBAIOIINX CBOMCTB.

Kaxk BunHO u3 (5) cKOpoCcTh paBHOMEPHOTO JIBU-
JKEHHS IIaPUKa MOXKHO PeryInpoBaTh, U3MeHsss Ap -

Pa3HOCTh IUIOTHOCTEH JKUAKOCTH M MaTepHaja Ia-
pHKa.

Pagmyc maprka He0OX0AUMO BHIOMPATH U3 IBYX
MPOTHBOPEUYMBEIX COOOpakeHUil: OONBIIHNA pa3Mep
MPEIIIOYTUTEIIFHEH C TOYKH 3pEHHS PacCEeHUBAIOIINX
CBOWCTB, HO MEHBIINNA pa3Mep KeJaTesIeH M0 TeXHO-
JorHYecKuM coobpakeHmsiM. Konedno, Gosee mene-
CO00pa3HBIM SBJISICTCS PE30HAHCHOE PAacCesiHKUE, KOTO-
POC€ MOXKET HA MOPAAKA BEJINIUH YBEJIUYUTH 3XO-CUT-
HaJIbI, HO 00 3TOM B CJICYIOIIEM pa3fielie.

Takum o6pazom, noacTasisist B (5) Haubosee pe-
aNbHBIC 3HaYCHUS V — METPHI B CEKYHIY, paJnyc TO-
psAKa eIWHUI] CAHTUMETPOB, TMOJIYYHM JJIsI OTHOCH-
TENBHOW Pa3HOCTH IUIOTHOCTEH BOJIBI M MaTepHuaia

-3
mapuka Benmauny nopsaka 00 ~ 107, Ho npu arom

yncno PeitHonpaca OyaeT UMeTh TMOPSIOK ~ 105, T.e.
MBI OylIeM HMETh OITh TYpOYJIEHTHBIH pPEXHM.
UToOBI MOTYIUTH JAMUHAPHBIA PEXHUM, HEOOXOIIMO
YMEHBIIUTH CKOPOCTH JIBUKEHHs mapuka jo 103 cm/c,

o -8
¥ TIpH 3ToM pasHocTs miotHocTelt O ~ 107 . Takum

o0pasoM, pu TpedyeMbIX pa3Mepax MIapuKa U CKOpo-
CTHU €ro MNOrpyXeHusA AOCTUTHYTH JJAMHUHAPHOTO pE-
XKUMa JBUKCHHUS HEBO3MOXKHO. [Ipu TypOysieHTHOM

K€ PeXKHIME B ITOM ciIydae V ~ AVI moxuo ome-

myp6
HUTH BEJIMYUHOM mopsjaka eauHui cm?/c. Tlpu sTom
OITSITH MOJYYUM CKOPOCTb, KaK 1 B IIEpBOM cirydae (6)

nopsiika V ~ 102 +1O35p. DTO CBSI3aHO C TEM, YTO

CKOPOCTh MOTPY>KEHUS 3aBUCUT OT Pa3MEPOB IIapHKa
KBagpaTHUYHO (4), a yncno PeiiHonbaca B Hameil 3a-
Jade 3aBHCUT OT pa3MepoB maprka kak a® (8). Ilo-

9TOMY CTaHOBHUTCS OYEBHUIHBIM, YTO MOJYYUTHb YIO-
BJIETBOPUTEJNIbHBIX [UIsl IPAKTUKU PE3YJIbTaTOB U3 BbI-
HIeNePEeYCICHHBIX COOTHOUIEHUM ISl JTaMUHApHBIX
PEXKUMOB HE TPEACTABIIETCS BO3MOXXHBIM. JTO pe-
aJbHO TOJIBKO Ul OYEHb MAJIEHBKUX TEll, HOTPYXkKaro-
LIMXCS TOJBKO B BA3KUX KUAKOCTSX, UTO U UCIIOJIB3Y-
€TCsl B METOJaX BUCKO3UMETPUH.

B Hamem cnydyae Hen3zOexkeH TypOyJICHTHBIN pe-
)KUM U OYCHb MHOTOe OyJeT 3aBHCETh OT (HOPMBI,
MAacchl TeJla, KauecTBa ero MOBEPXHOCTHU U Ap., YTO Cy-
IICCTBEHHO BJIMSCT HA MPOIIECCHI ero o0Tekanus. J{is
MOJIYYEHUSI YAOBJIETBOPUTENbHBIX JAJISI MPAKTUKU pe-
3yJIbTATOB, OUYEBUAHO, HEOOXOIMMO IPOBENICHIE CIIe-
LUaIbHBIX ONBITHO-KOHCTPYKTOPCKUX HUCCIIEJOBAHUM.

Takxe NpeAcTaBIAeT HHTEPEC CIEUaIbHBIN
paccenBaTeNb B BUAE )KECTKOW OOOJOYKH, 3aMOTHEH-
HOM BOZIOM, KaK JUIsl peLIE€HUs IOCTABJIEHHOM BBIIIIE 3a-
a4y, Tak U I MOJEIMPOBAHUS PACCESIHUS MOP-
CKUMH pakooOpa3HbIMH. HekoTopbie MOpCKHE opra-
HU3MBI COCTOSIT U3 KUIKOCTH, OKPYKEHHOHN ynpyrou
o6onoukoil. B 3TOM ciaydae MOryT BO3HHKATh MpPO-
JTOJIHBIE BOJTHBI B KHUJIKOCTH BHYTPU 000JI0YKH U MPO-
JIOJIbHBIE W TIOTIEpEUHbIe BOJHBI B caMOd 00OJOUKeE.
OO6partHoe paccessHue BeChbMa YyBCTBUTEIBHO K OTHO-
CUTEJIFHOI TONIIHHE 000JI0YeK.

[TockonbKy cedeHue OOpaTHOTO paccesiHUs He-
OoubIINX TEN AaXe B ciydae ka>>| ve npesblinaer mno-
MIEPEYHON TUIOIAIN CeUeHUs caMoro Temna [7], HeoO-
XOJMMO JUTS TOCTVOKEHUS HanOoubIei 3¢ ¢eKTHBHO-
CTH TpPEIOKEHHOTO  MeToAa  oOpaTUThcs K
pacceuBaTensIM pe3oHaHcHOro tumna. Hambomnee mpo-
CTBIM 37I€CH SIBJIACTCS My3bIpeKk raza. Cpeam Maibix
IPENATCTBUNA I'a30Bbld My3bIPEK B XKUJKOCTH 3aMeda-
TeJleH CBOEH BBICOKOW 3(P(EeKTHBHOCTBHIO paccestHUs
MOHOIIOJILHOTO THIA: IY3bIPEK BCErJa pPacceuBaeT
MHOTO OOJbIIe, YeM aOCONIOTHO J>KECTKOE IPETIsT-
CTBUE TOrO Xe pa3Mmepa. HaumHas ¢ HexoTopoi ua-
CTOTBI, CEYEHHUE PACCESHUS Iy3bIpbKa MPEBOCXOJIUT
€ro MOIEPEeYHOE CeUCHHE, a BOIM3N Pe30HAHCHOH Ya-
CTOTHI C(epUIECKH-CUMMETPUYHBIX ITyJbCAHN ITy-
3bIpbKa B BOJIE CEUEHUE PACCESIHUSI MPEBOCXOAUT €ro
MOTIEpEYHOe CeueHUe B ThicAuH pas. Ily3bIipex — mpe-
MATCTBUE, UMEIOIIEe U IPYTYIO TNIOTHOCTD, B IPYTYIO
CXKHUMaeMOCTh, 4eM cpefa. [loaToMy OH co3maer mo-
MHMO MOHOTIOJLHOTO U AUTIOJIbHOE PACCEsTHUE, HO OHO
OYEHb MaJIO TI0 CPABHEHUIO C TMOMEPEUYHBIM CEUSHUEM
my3bIpbKa. JIpyrasi kapTHHa MOIy4aeTcs IJIsi MOHO-
MOJIFHOTO paccesHus. B 001acTi HU3KHUX 9acTOT ceve-
HHUE PACCESHUS ITy3bIpbKa MOXKHO TOJOKHUTH MIPUOITH-

JKEHHO paBHBIM [7]
4

2 [0
oc=4r a‘ | — |, (11)
W,
rae (¥, — pe30HaHCHAs YacToTa Iy3bIpbKa.
Oroii HopMyII0it MOXKHO TOIH30BATKCS, ITOKA BE-

[0
JUYMHA —— Majla [0 CpaBHEHHIO ¢ equHuIel. Kak u
@y
JUISL BCSIKOTO OCLMJIIATOPA, CYIIECTBEHHO pas3iHd-
HBIMH OKa3bIBAIOTCA TPHU OOJACTH YacTOT: OOIACTh

HH3KHX 4acToT (@ << @), pe30HaHCHas 00nacTh (
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@ = (V) 1 0061acTh BEICOKUX 4acToT (W >> @), ). B

CJ1yda€ BBICOKUX YaCTOT CCUYCHUC PACCCAHUA I1y-
3bIpbKa HE 3aBHUCHUT OT YaCTOTBHI U MPEBOCXOAUT IIJIO-

I[a/1b [IOTIEPEYHOTO CeYeHus Ty3bipbka O = 477 a’.

B pe3oHaHCHO#T 00y1acTH YacTOT JBMKCHUE Iy-
3bIpbKa YMNPaBJIAETCs TOJIBKO MOTEPSMHU HEPTHM Ha
W3JIy4eHUE TPU KOJEeOaHUSIX M CEYCHUE PacCesHHs

T
paBHO O = k—z, T.€. OOJIBIIE MOTIEPEYHOTO CCUCHUS
ny3bIpbKa B W pa3 ¥ MOXKET TIPEBBIIIATE IS pe-
a

30HAHCHBIX Iy3BIPHKOB MONEPEYHOE CCUCHHE Ha He-
CKOJIBKO ITOPSIIKOB.
PaccenBaromasi criocoGHOCTh PE3OHAHCHBIX ITy-

3BIPEKOB O ) CHJIBHO 3aBBIMICHA, TaK KaK B 5TOH (op-

MyJI€ HE YYUTBIBAIOTCSA MOTEPH MEXaHUYECKOH JHEp-
TMU TIpU KOJeOaHUM My3bIpbKa, BCErJa MMEIOIINECs
noMuMo u3nydeHus. IloTepu MpUBOAAT K yMEHbINe-
HUIO PE30HAHCHOI aMIUTUTYABI U K YMEHBIICHUIO pac-
cesiHUA. Pe30HaHCHBIE My3BIPHKH HE TOJBKO pacceu-
BAalOT, HO ¥ IOTJIOIIAIOT SHEPTHIO MaJalolLIero 3ByKa,
W BCIEACTBHE OONBIION aMIUTUTYIBI KOIeOaHUH ne-
JIAf0T 3TO OYEHb aKTHBHO.

BosBpamasics k mpobieme onpeneneHus BepTH-
KaJIbHO TPO(WIA CKOPOCTH 3ByKa C NPUMEHEHHEM
CHELNHANBHOIO paccenuBaTelNsl, MOXKHO IOJIaraTh, 4TO
JUId cllydasl ONpeAeTCHUs CKOPOCTH 3BYKa «CHH3Y-
BBEPX» HCIIOJIb30BaHHUE BCILIBIBAIOIINX PE30HAHCHBIX
BO3AYIIHBIX ITy3BIPHKOB OKa)KETCS LIEIeCO00pa3HBIM.

PeanbHble qUCTaHIMM, HA KOTOPBIX €IIe MOYKHO
(bUKCHPOBaTh 3X0-CUTHAJ OT PE30HAHCHBIX Iy3bIPb-
KOB, MOXKHO OIIEHHUTS I10 CIIeAyIomiel hopmye

rae |5 — MHTCHCHUBHOCTH 3BYKOBOI'O I10JIA, pacce-
SHHOT'O B 06paTHOM HalpaBJICHUU OT paCCCUBATECIIA;

|0 — MHTCHCUBHOCTb naz[aromeﬁ Ha pacCceuBaTCiib
3ByKOBOI\/'I BOJIHBI;

Pou <Ps > - IaBJICHHE COOTBETCTBEHHO 3THUX I10-
JIei.
R
(Ps)
JUISl COBPEMEHHOM JIOKALIMOHHOM aMIUIUTY bl ~10°

(XOTS BBICOKOYYBCTBUTEIBHBIE Y3KOHAIIPABIICHHEIC
JIOKATOPbl MOTYT JIOCTUIaTh BEJIUYUHBI ~107) MOXHO

IIprHUMas OTHOLLIEHHE 3TUX JABJICHUMI

PETUCTPUPOBATh 3XO-CHTHAJIbI 0OBEKTOB C O, 6p> TIPH-

MEpHO, €UHUIIBI KBaJPAaTHBIX CAHTUMETPOB Ha pac-
CTOSIHHSIX TIOPSIIKA COTEH METPOB, YTO MOXKET PEIIUTh
3Ty 3a/ady.

TexHOTOTMYECKOE OCYIIECTBICHUE 3TOTO METO/1a
B Cllydyae BCIUIBIBAIOIIMX PE30HAHCHBIX MY3bIPHKOB
TaKXKe MPEJCTABISACTCS PEaTbHBIM.

Jlpyroe neino B ciyyae ONpE/ENICHHS CKOPOCTH
3ByKa «CBEpXy-BHM3». Kak M3BecTHO M3 TeopeTHde-
CKHX COOTHOIIICHUH [7], MacCUBHBIEC Tella C CEUSHUEM
paccesnus nopsaxa (ka)* He cMoryT obecrneduts J0-
CTaTOYHBIX AWCTaHIHNU UX oOHapyxeHus. [loaTomy B
3TOM ClIy4dae TaKKe LEeNIeCO00pa3sHO HCIOJIb30BAHUE
PE30HAHCHBIX pacceuBaTeNel Tuma pe3oHaropa Ienb-
mroibua. [Toqo6HOe ycTpoiicTBO cocTouT M3 cocyza,
CHA0>KEHHOTO TOPJIBIIIKOM WM OTBEPCTHEM, Yepes3
KOTOpOE COCYJl COOOIIAaeTCs C OKpy Karolel cpesou.
CoOCTBEHHYIO PC30HAHCHYIO YaCTOTY KOJCOaHWA U
CEUCHUE PACCESHUsI Ha PE30HAHCHOW YacTOTE MOYKHO
OTIPENIENUTH 110 cexyImuM Gopmynam [7]

) S Ar
Wg=—" 0, =
p fLQ K

rze S — mIomaas CeYEHHs TOPIIBIIIKA;

L — mmHa ropITbIIIKa;

0 — ILIOTHOCTb CPEJIBL;

Q) — o6BemM cocyna;
[ — CKUMaEMOCTh CPEbL.

Kak BuIHO, pe30HAHCHOE pacCcesHHE TaKOro
YCTPOHCTBA OJJMHAKOBO C PE30HAHCHBIM PACCEsTHHEM
ra3oBOr0 IMy3bIpbKa. 37ieCh TakXKe HE YUHUTBIBAIOTCS
MOTEPH SHEPTUM NPH KOJIEOAHUSIX, NMEET 3HAUCHUE
TETIONPOBOIHOCTD, BA3KOCTh M Apyrue (axropsl. B
pe3ysbTaTe OKa3bIBAETCS, YTO HA MPAKTHKA PacCesTHHE
PE30HAHCHBIMU My3bIPbKaMU U TIOZO0HBIMH PE30HATO-
paMu BEJIHKO, HO HE CTOJIb, KAK MOKHO OBLIO OBbI OKH-
JlaTh, €CIIM HE YYUTHIBATh IOMUMO pPacCesiHUs, HE00-
PaTUMBIX NTOTEPh MEXAHUYECKOIl SHEpIrUu.

Pabora BbImomHEHa B pamkax rocsaganusi MO
PAH (tema Ne0149-2019-0003).
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MATEMATHYECKOE MOJEJAPOBAHUE ITPOIIECCOB JIBUKEHUS MATEPUAJIbHOM
TOYKHA BBIJIETAIOIIEN U3 HEHTPAJBHOT'O CHJIOBOI'O MOJIA. ONPEJIEJEHUAE
IMAPAMETPOB BUPTYAJBHOM MUKPOYACTHIIBI HA BA3E ITPEJICTABJIEHHOM
MATEMATHYECKOMN MOJIEJH
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Abstract

In the first part of the article, a study of a material point trajectory in the process of its departure from the
central force sphere action is carried out.

The proof is given that the material point moves along a spiral trajectory.

In the second part of the article, the concept of a microparticle of the absolute phase is introduced. The
parameters of the microparticle of the absolute phase are determined based on the degeneration of the spiral tra-
jectory into a linear one.

The article shows that the parameters of a microparticle of the absolute phase are constants. On the basis of
this mathematical model, a solution to the problem of determining the trajectory of motion and the parameters of
the interaction of a virtual microparticle of the absolute phase with the environment is proposed.

AHHOTALUA

B HepBOfI YacCTU CTAaTbU MMPOBEACHO UCCIICJOBAHUC TPACKTOPUN ABUIKCHUS MaTepPIaJ'IBHOﬁ TOYKH B Iponecce
BBIJIECTA €€ U3 C(I)epBI ,IleﬁCTBPIiI HEHTPAJIBHOI'0 CUIIOBOIO ITOJIA.

HpI/IBeZ[eHO JA0Ka3aTeJIbCTBO TOI0, YTO MAaTEpHaibHAsA TOYKA ABHUIKCTCS 11O CHHpaJIbHOﬁ TPACKTOPHUHU.

Bo BTOpOIf 4acTH CTaThU BBOAMUTCS MOHATHE MUKPOYACTHUIIBI a0COMOTHON (a3sl. OMpenenstoTcs mapaMeTpsl
MHUKPOYACTHIIBI a0COTIOTHOM (ha3bl HCXO/s U3 BBIPOXKACHHS CITUPATBHON TPACKTOPUH B JTMHEHHYIO.

B craThe mokazaHo 9TO mapaMeTpbl MUKPOUYACTHUIIH a0COMIOTHOH (ha3bl SIBISAIOTCS KOHCTAHTaMHU.

Ha ocHOBaHUM 3TOM MaTEMaTUUECKON MOAEIIH, IIPEIIOKEHO PEILICHUE 3a1a4U 110 OIIPEIEICHUIO TPACKTOPUU
JIBIDKEHUS U TTapaMeTPOB B3aMMOAEHCTBHS BUPTYaJIbHONH MHUKPOYACTHIIBI aOCOTIOTHOM (ha3bl @ ¢ OKpYy’Karomien
Ccpenou.

Keywords: material point, spiral trajectory, step, radius, energy, momentum, mass.
KiroueBble ciioBa: MaTepHralibHas TOYKa, COrMpajibHas TPACKTOpUs, 11ar, panyc, SHEPTrus, UMITYJIbLC, Macca.

1. Tpaexropus JIBHM:KeHHsl MAaTepUAJIbHOI F=ma=m- v 1)
TOYKH B IEHTPAJIBLHOM CHJIOBOM H0JIe ., R
. 4
1.1. PaBHOMepHOe ABH)KeHHE MaTepHAIbHOI a=— )

TOYKH BOKPYI' CWJIOBOI'0 IICHTPA

Hccnenyem TpaeKTOpHIO JBMKEHUS MaTepHallb- =
. o V- ckopocTh paBHOMEPHOI'O JIBUXKEHHsI MaTepu-
HOW TOYKHM MacCoi M B IEHTPAILHOM CHJIOBOM TIOJIE

aJbHOM TOYKH M0 OKPYKHOCTH.
[11. 121, 3], [7]- R - pammyc ABmXeHHS MaTepHaIbHOW TOYKH B
LEHTPAIILHOM CHJIOBOM IIOJIE

d - HEHTPOCTPEMHUTEIILHOE YCKOPCHUE

S

LlenTpocTpemurensHas cuna F, npuioxeHHas K
MaTepuagbHOM TOYKe, JBIKYLIEHCS B HEHTPAILHOM
CHJIOBOM TI10JIe, orpeaessercs GopMyIou.
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Fy ¥ .
R F
- 0 - %x
Puc. 1

ﬂ@uofceﬂue Mamepuaﬂbnod mouxu maccoti M UeHmpailbHoM Cul060M nojie

IlenTpocTpeMuTenbHas cuia F HaIIpaBJICHA 110
pamuycy R Kk umeHTpy BpamieHust (CHJIOBOW LEHTD)
Puec.1.

B pesynbrare nelcTBUsS LEHTPOCTPEMUTENBHOU

-

cuibl F mMatepuanbHas TO4Yka Maccoil M OyneTr IBU-
rathcs 1o cdepe paanyca R BOKpyr CHIIOBOTO IICHTpa

(71, [8], [9], [10].[15] .

1.2. IBukeHue MaTepPHAIBHON TOYKH, yAAJIs-
OIIeiics 0T CHJIOBOTO LEHTPa, B pe3yJabTaTe Je-
CTBHS BHELIHEH CHJIbI

Hccrenyem TpaeKTOpHIO JBIKEHUS MaTepHab-
HOW TOYKM MAaccod M TOCje TOTo, KaK K He OymeT

5

MPWJIOKEHA BHEIIHAS cuiia f, HalpaBJICHHAs BJOJb
ocu X.

Heo0xoaumbIM ycIIOBHEM BBUIETa MaTepHallb-
HOW TOYKH Maccoi M u3 chephl OeHCTBUS IEHTPAITb-
HOTO CHJIOBOTO TIOJIA, SIBJSIETCSI TO, YTO BHEIIHSS CHIIa

f nomxHa OBITH OOJIBILE IEHTPOCTPEMHUTENILHOM CHITBI
.
F Puc.2.

2 o
f>F ©)
B pe3ynbraTe CloXKeHHs CHII Fu f , 00pasyercs
paBHOJEHCTBYIOIAs cuna ¢ Puc.2.
F+f=§ (4)
Ilon neiicTBUEM CHIIBI f MaTepuaabHas TOYKa
Maccodl M BBUIETUT C TPACKTOPUHU JABHKECHHSA [0
cepe.
PaccTosiH1E OT LIeHTpa BpallleHusl MaTepUaIbHOU
TOYKH Maccoi M OyJeT yBeJINUNBAThCSL.

B cootBetctBHE ¢ hopmynoit (1) cuma F Oyner
YMEHBIIIATHCS.

[Tonoxenue maTepuanbHON TOYKH Maccoil M npu
JIBIKEHUH TI0 TPAeKTOPUHU BHE cephl OyAeT ompee-
JAThCS KoopauHaTaMu a(X, Y, Z).

MarepuanbHasi TOYKa Maccoil M BbUIETEBLIAS C
TPaeKTOPUH JABMKEHHS 10 cepe B LEHTPAILHOM CH-
JIOBOM TIOJIC, HE TOKHMIAET MpeJesbl NeHCTBHUS LeH-
TPAIbHOTO CHUIIOBOTO TIOJISl ¥ IPOOJIKAET B3aUMOI€Hi-
CTBOBATh C CHUJIOBBIM I[CHTPOM, OJHOBPEMEHHO Iepe-
Memasch BIOJIb Och X.

Bpauiasice Bokpyr cuioBoro tentpa O u o1HO-
BPEMEHHO yIAIssiCh OT CHJIOBOTO I[EHTPa BJIOJb OCH
X, MmarepuajibHasi TOYKa COBEPIIAET OJHOBPEMEHHO
JIBIDKEHHUE 110 OKPYKHOCTSM paanycoB R u nepemenia-
ercst Ha paccrosinue OX Baons ocu X. Hampumep, ma-
TepuajibHas TOYKa BPalIasch O OKPYKHOCTH paanyca
R, u nepememasce Ha paccrossaue OX; Baonb ocu X,
MOMaaaeT B TOYKY a; C KOOPAUHATAMU a4 (X1, V1, Z1)-

[Ipomomkast [BMKEHUE BOKPYT CHIIOBOTO IIEHTPA
O ¥ OJHOBPEMEHHO YAAISACH OT CHJIOBOTO IEHTpA
BIIOJIb OCH X, MaTepHallbHas TOYKA MEPEMEIIAeTCs B
TOYKY a, ¢ KOOPAMHATAMH a, (X5, Vs, Z3).

[Iponosmkast NBMKEHNE BOKPYT CHIIOBOTO IIEHTpa
O ¥ OJHOBPEMEHHO YJAAISSCh OT CHIOBOTO IIEHTpa
BIIOJIb OCH X MarepualibHasi TOUYKa COBEPILIAET OJIHO-
BPEMEHHO J[BH)KEHHE TI0 OKPYKHOCTSM PaJnycoB R,
R, .... R, u mepememaetcs Ha pacctossaue OX5, OX,
... OX,, Bnoap ocu X W mepemMeniaercsi B TOUKy a, ¢
KOOpJAHHATAMHE Ay, (X, Vi) Zn)-

B pe3ynbraTe neficTBUS CHI f ukF MaTepuaIbHast
TOYKa M TEPEMECTUTCS B TOUKY a, W OMUIIET OJUH
BUHTOBHUTOK.

[lpu nampHEWIIEM IBIKEHUH B LIEHTPAITEHOM
CHIIOBOM TIOJIE MaTepHalibHasi TOYKA OIUIIET BTOPOI
BUHTOBUTOK, TPETHI BUHTOBUTOK U T. II.

Jo Tex mop, mMOKa MaTepuanbHas TOYKa HaXO-
JIUTCS B TIpeieNiaX JACUCTBUS IIEHTPAILHOTO CHUIIOBOTO
moJisi, Ha He€ OyJeT NeHCTBOBATh PaBHOACUCTBYIOIIAs
cuna q.
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Zy}-

- -~

— —

Y

Puc.2
Jlguoicenuie mamepuanbHol MouKy «a», nokuodaoujeli Cuio8oe noie

B pesynbrare nelcTBUS PAaBHOACHCTBYIOLIECH
CHIIBI (j, MaTepUANbHAsl TOYKA, BHUIETEBIIAS C TPACK-
TOPHHU JBIDKEHUS MO cepe B LIEHTPAIbHOM CHIOBOM
none, OyIeT IBUTaTbCs 1O TPACKTOPUH 4, Ay, Ay . . .
Q,,, SIBISIOIIEHCA CYMMOM IBYX TPA€KTOPUI: TPAEKTO-
pUM BpallleHUs] MAaTE€PHANIbHON TOYKH BOKPYI CHIIO-
BOTO LIEHTPa MOJ JEHCTBHEM LEHTPOCTPEMUTEIBHON
cunsl F TPAEKTOPUH YIAJIEHHS OT CUIOBOTO LIEHTpa
MO IIeUCTBUEM BHEIIHEH CHIIBI f .

B pesynbTare Cl0XKEHHUS 3TUX JBWXXEHHUH MaTe-
pHanbHas TOUKa OyJeT JBUTATHCS B IPOCTPAHCTBE IO
crupaisHON TpaekTopun Puc.2.

AZ

1.3. IlapameTpnl CHUPAJBLHOW TPaeKTOPHH
MaTepuajbHOIl TOYKH, BbLIeTeBIIel U3 cdepsbl
el CcTBUS HEHTPAJIbLHOr0 CHJIOBOIO IOJIS.

Paauyc-BeKkTOp CiMpajibHON TPAaeKTOPUHU

Hcxons u3 BBIIICONMCAHHON MaTeMaTHUYECCKOM
MOJIEJIH, IBU’KEHUE MaTepUaIbHON TOUKH IO CIIUPAJIb-
HOM TpaeKkTopuu 3afaércsi paanyc-BEKTOPOM ﬁ(x,y,z)
B cucreMe koopauHaT XYZ Puc.4.

Panunyc — Bekrop ﬁ(x,y,z) ONpeaeIseT MOoJOokKe-
HUE MaTepUalbHON TOYKU Maccoi M B IPOU3BOJIbHON
touke B cnupanbHOit Tpaekropuu Puc.3.

Puc.3
Cnupanvnas mpaexmopus 08udicenue MamepualbHol mouxku

B uccnenyemom ciyyae och X CUCTEMBI KOOP/IU-
HaT XYZ coBHagaeT ¢ aCUMIITOTUYECKON OCBIO CIIH-
paJbHOM TPACKTOPHUHU.

CrmpasibHasi TPAeKTOpUS B CHCTEME KOOPIWHAT
XYZ MateMaTH4ecKH OMHCBHIBACTCS MPOJOIBHOM CO-
CTaBJISIIOLIEH CIIUPATBHOM TPAEKTOPUH

-

Apr () ®)

U TIOTIEPEYHOM COCTAaBIISIFOIIEH CIMpPabHON Tpa-
extopun Puc.4(a), (b).

Apop(z.y) (6)

Ha Puc.4(b) moka3zana pa3sépTka 0HOTO BUHTO-
BUTKA CIIUPAJILHOM TPAacKTOPUHU.
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B “Z
;LEOP }\.
211:_Rpop
D Apr

(b)

Puc.4
Pasznoocenue cnupanvnoii mpaekmopuu Ha npoooibHYIO U HOnepeyrylo cocmaeusowue. Pasnoocenue ckopocmu

-
V na npooonshyro u nonepeunyio cocmasusiiowjue.

-

[IposiosbHast COCTABISAIOMAS  Apy(x)OTIPENENSET
nepeMeIeHe MaTeprUalbHOM TOYKH B0 aCUMIITO-
TUYECKOU OCH criupasibHOM TpaekTtopun Puc.4(a).

ITonepeunas cocrassomas

Aponzy)= 2 Rpop(zy) (7)

ompenenseT nepeMelieHne MaTepuanbHON TOuKn

0 OKPYXKHOCTU Paguyca Ryop(zy), TO €CTb BOKPYT

ACUMITOTUYECKON OCH cMpajbHOU TpaekTopuu Puc.
4(a).

Pagnyc — BekTop R, onuceiBaroumii oguH wmar

CHHPAIEHON TPACKTOPHH, ONPEACIACTCS U3 TPEYTOJIb-
nuka ABD Puc.4(a).
- e

> o >
R = Zpr) + Apopy)™ Aprx) + 2mRpop(zy) (8)
Pa3BépTka 01HOrO BUHTOBUTKA MPEJCTABIISAET CO-

6oii TpeyronbHuk ADB, kareramMu KOTOPOTO SIBIISI-
I0TCs IIPOJOJIBHBIM IlIAar CHUPAIbHOW TPACKTOPUU

-

Apr(x) (kater AD Puc.4(b)), u nonepeynsli mar crm-

paNbHON TpaeKTOpUHU /Tpop(z,y): 2R pop(z,y) (M1MHA
okpyxuoctd DB panuyca R pop Puc.4(a) u (b)).
B cnupanpHOl TpaeKTOPUM IPOJOJIBHBIM LIar

CHUPAILHON TPAEKTOPHH Apy () U MOMEPEUHBIN MIar

Apop(z,y) CIMPATILHON TPACKTOPUM CBSA3aHBI yriioM [3
Puc.4(b).

VYron B omnpexensercs mnapameTpaMmu IpOJOJIb-
HOTO Ap;(x) M MOMEPEYHOTO MIATA Apop () CIUPATL-
HOW TPaeKTOpPHWH, TO €CTh YIJIOM HAaKJIOHA MPOCTpPaH-

-

CTBEHHOTO Iara A cnupansHoOi TpaekTopru AB.

lumorenysa AB npencTaBisieT co00# MpPOCTpaH-
CTBEHHBIH IIar CIMpaJIbHOW TPAeKTOPHU A. A — 3TO
MyTh, IpoOeraeMblii MaTepHaIbHON TOYKOW 3a OIMH
BUHTOBHUTOK.

1.4. lllar u paauyc CNUPAJIBLHOI TPAEeKTOPUH
N3 tpeyrompauka ADB Puc.4(b) npoctpan-
CTBCHHBII IIaT" CIUPATBHOM TPACKTOPUH A PaBCH:
A=A + 2%, 9)
[TpousBeném cienyromnie npeoOpa3oBaHMS:

Apop
1+ % (10)
pTr

-

VYron  HakJIOHA MPOCTPAHCTBEHHOTO IlIara CIH-
pabHOW TPACKTOPHU OIPEICIUM M3 TPEYroJbHUKA
ADB Puc.4(b).

Apop _2MRpop _
por 2 2 19 GEN
VYron B paBeH:
B= arctgznfﬂ (12)
pr

U3 ¢opmynsr (11) crnenyer ¢opmyna pammyca
BUTKA CHHUPATBEHOH TPaeKTOPHUH.

_ AprtgB
Rpop= 22 (13)

Honcrasum popmymy (11) B popmymy (10).
IMocne mpeoOpa3oBanuit (opMmyria mara Cru-
pansHOH TpackTopuu (10) mpumeT BUA:

22 Apr
=Ry [T = Ay TH 7B = 25 (14)

1.5. CkopocTh ABM:KEHHS MaTepHaJbLHOM
TOYKH MO CNUPATbHOI TPaeKTOPUH.

o

CKOpOCTh ABIDKCHHS MaTepHalibHOH Touku V

PACKIIA/ILIBAETCS Ha TPOJIOJBLHYIO CKOPOCTh V. ¥ Mo-

HEPEYHYI0 CKOPOCTH V4, PHc.4a.

V=Vhop + Vpr (15)
[To aGcomoTHOM BeNMM4HHE CKOPOCTH VpaBHa:
V=\VZ, + V& (16)

IIponombHas ckopocTs V. W monepevHas cko-

pOcTh Vo B CIIMPATBHOMN TPACKTOPUHU CBSA3AHBI MEXKLY
coboit yriom 3 Puc.4a.

1.6. CnupanbHasi (BHHTOBasi) TpPaeKTOPHs
JABUKEHUSI MATePUAIbHON TOYKH

Ha ocHoBanuu npeiokeHHONH MaTeMaTH4eCKOn
MOJIETTH IBYKEHUSI MaTEPHALHON TOUKH IO CITUPAITh-
HOM TpPaeKTOpUU ONUIIEM MPOLECC B3aUMOJIECHCTBUS
3TOM TOYKH C OKpYKaroLIel Cpeion.

CBsbKeM ¢ aCHMITOTHYECKOH OCBIO CIIMPATLHOM
TpaeKkTopuu cuctemy koopauaaT XYZ.

IIpu aBM>KEHUHU MO CIUPATBLHOM TPAEKTOPUU Ma-
TepUalibHasl TOUKA B3aUMOJEUCTBYET C OKpY Karolen
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cpeaoizi AKTHBHBIM UMITYJIbLCOM PC 1 pCaKTUBHBIM UM-

nynbcoM Py B 11000 TOUYKE TPAEKTOPHUHU J(BHKCHUS.
Puc.5.

Puc.5
Bzaumooeticmsue mamepuanoHoit mouxu co cpedoi, npu e€ O8UNCEHUU NO CRUPALLHOU MPAeKMOopUu

CBsDKeM ¢ MaTepHallbHON TOYKOM, ABIKYIIEHCS 10 CIIMPAIBHONW TPaeKTOpHH, CUCTeMy KoopauHaT X;Y,Z;

Puc.6.
z

P priract)

Pkas(ract)
Puc.6
- -
Pa3znooicenue akmusnozo umnynvca Pe u peaxmugnozo umnyavca Py na cocmasnaowue

R

Pa3noxumM akTUBHBINA UMITYJIbC P MaTepUanbHOU
TOYKM B cuUCTeMe KoopauHaT X;Y;Z Ha COCTaBIIsiIO-
mue Puc.6.

Pc{ Pecxyys Peeryys Pegzp} (17)

= =

Pez,) = Ppr(act)— TPOMOJIbHBIA aKTHBHBIA WM-
MyJIbC

=g - o o

Pexy) = Ppop(act)— MOMEPEUHBI aKTHBHBIA MM-
MyJIbC

Py, = Pras(act)— KacaTesbHBI aKTHBHBIA UM-
MyJIbC

Pasznoxum peakTUBHBIA UMIYJILC Py MaTepuab-
HOM TOYKH B cUCTEME KoopauHaT X, Y; Z;Ha cocTaBis-
forue Puc.6.

ﬁN{PN(Xl)! Pynevyys Puezp} (18)

ﬁN(Zl) = l_’)pr(mct)f IIPOJOJIbHBIM PEAKTUBHBIN
UMITYJIbC

ﬁN(Xl):_)pop(mct)— MONEPEYHBbIl  PEaKTUBHBIN
UMITYJIbC

ﬁN(Y1)= ﬁkas(mctr KacaTelIbHbIH PEaKTUBHBIN
HMITYJIBC

KonnuecTBeHHOE COOTHOLIEHUE aKTUBHBIX U pe-
AKTUBHBIX HMMIIYJIbCOB MAaTEpHUaJbHOM TOYKU B IIPO-
ecce B3aUMOJICHCTBUS €€ CO Cpefol ONMpeensoTCs
reOMETPUYECKMMH M JUHAMUYECKMMHM IapaMeTpaMu

JBIIKEHHS MAaTEPUaJIbHON TOYKH IO CIIUPAJIbHOI Tpa-
SKTOPHHU.

leomerpuueckue mapameTpbl  ONpPEACISOTCS
HPOAOJIBHBIM IIArOM, HOMEPEYHBIM IaroM U yrioMm f.

JuHamMu4ecKue mapamMeTpbl ONpeessIloTCs CKO-
POCTBIO NEpEeMEILCHUs] MATEPUATIBHON TOYKH 110 CITH-
paJIbHOM TPAEKTOPHHU U yTJIOM .

JlMHaMu4ecKue napamMeTpbl ONpENesIOT KOJIH-
YEeCTBEHHOE COOTHOILICHHE MEXK/1y aKTUBHBIMH U PeaK-
TUBHBIMH UMITYJIbCAMU.

1.7. YacToTa BUHTOBUTKOB CIHMPAJILHOI Tpa-
eKTOPUH

YacTtoTa V BUHTOBUTKOB CHHUPaJbHOW TPAEKTO-
pHH OIPEIENSACTCS IPOIOIBHBIM V), U MOIEPEYHBIM
Vpop B3aUMOJICHCTBUEM MAaTEpUAILHOM TOYKOW C
OKpy>Karomien cpenoit Puc.4,a.
V(v , — z - v - 4 - 17~cos[5

prVpop) A \/lﬁr+ﬂ§op Apr 1+ tg?B Apr

(19)

2. AHAJIN3 MMITYJILCOB B3aMMO/eHCTBHSI MaTe-
PHABHOI TOYKH, JBHKYIIEHCH 1O CIHPATbHOI
TPAaeKTOPHH, ¢ OKPY:KAIOLIeH cpenoii

2.1. IIponojbHBIE HMMIYJILCHI, CO3AaBaeMble
MAaTepPHAJTbHON TOYKOH, ABM:KYIIeHiCH 110 CIIMPAJIb-
HOH TpaeKkTopHu
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B m000# TouKke cnupanbHOM TPAeKTOpUH Mate-
puanbHas TOYKAa B3aMMOJIEUCTBYET C OKpPY’KarolIei

Z Y

= >
Pc(ias)=Pras(act) &
D S

cpenoil akTUBHBIMU uMmyibcamu (17) um peakTus-
HbIMH uMITyJIbcaMu (18) Puc.7.

Z

- -
PC(pr) =Ppr(akt)

|5N(pop) =Fpop(ract)

- -
Pc(pop) =Ppop(act) . X

Ll
\/ Btkas)=Pras(ract

Y _/'/ PN(pr) = ﬁpr(ract)

Puc.7
Hmnynvcol 63aumodeiicmeust MamepuaibHOU MO4YKU ¢ OKpyscaioujell cpeoo

Ha Puc.7 noxa3zanbsl NpoAOJIbHBIA aKTUBHBIN

Ppr(act)> TPOMIONIbHBIN PEAKTUBHBIN Ppy(racr), Paa-

anbHble (MONEPEUHBIE) Ppopcact) + Ppop(ract) U Kaca-

= —
TCIbHbBIC Pkas(act), Pkas(mct) UMITYJIbChl B3aUMOJEH-
CTBUSI MaT€PUAIILHON TOYKH, C OKPYXKAIOIIEH CpEeoH,
Ipy €€ ABY>KEHUH 110 CIIUPAILHOM TPAaCKTOPUHU.

=3

UMIynbe Py (qcr)ONIPEAETSET MPOAONBHOE aK-
TUBHOE B3aWMOJICHCTBHE MaTepUALHOH TOYKH CO
cpenoil.

N

UMiynbe Py (qcryHaNpPaBIeH BJOJb aCUMIITOTH-

YeCcKOi ocu Z B HAIIPABJICHUU JIBIXKEHUSI MaTepHUalb-

HOM TOYKH.
N

pr(ract)OTIPEIEISET NPOJOJIBHOE pe-
aKTMBHOE B3aMMOJIEUCTBUE MAaTEPUAIIBHOW TOUKH CO
cpenoil.

Nmmynbse

-

Nmnynbse Py (rqcr)HAIPABIIEH BIOJb ACHMIITOTH-
YecKOW ocn Z B HaIpaBIEHUH HPOTHUBOIOJIOKHOM
JBIDKCHUIO MaT€pPHAIBHON TOYKH M ITPOTHUBOIIOIOX-

—

HOM aKTHBHOMY UMIYIBCY Py (qcry PuC.T.

2.2. PagnanbHble (MomepevyHbie) HUMITYJIbCHI,
co3iaBaeMble MAaTEPHAJbLHONH TOYKOM, IBHKY-
1ieiics o CUpaabHON TPAeKTOPUHU

=3

NMiynse Ppop (actr)ONIPEAETSET PaiUaibHOE (mmo-
MepEeYHOE) aKTUBHOE B3aUMO/ICHCTBHE MaTepHaIbHOM
TOYKH CO CPEIOH.

—

Nmiynbe Ppop(qcryHAMPABICH MEPIICHIUKYISPHO
ACUMITOTUYECKOM OCHU CIIUPAIIbHOM TPAaCKTOPUHU.

=3

Nmiynbe Ppop racr) ONPENETAET PaHaATIBbHOE (mo-
MEPEYHOE) PEAKTHBHOE B3aMMOJACHCTBHE MaTepHallb-
HOM TOYKH CO CpeIoH.

Wmnynse  Ppop(race)HAIPABIEH — MEPICHAMKY-
JSIPHO aCUMITOTHYECKOHW OCH CIUPAJIBHOM TPaeKTo-
PHH, TPOTHUBOIIOIOKHO TTONEPEYHOMY aKTHBHOMY HM-

IIyJIBCY Ppop(act).

2.3. KacarenbHble MMIIYJIbChHI, CO3/1aBaeMble
MaTepUaIbHON TOYKOM, IBHKYLIEHCH 110 CIUPAJIb-
HOH TPaeKTOpUM

HNmnynbe, co3naBaeMblil MaTepuanbHOM TOUKON
HaINpaBJICHHBIN 110 KaCaTEIbHON K CIUPANbHOI Tpaek-
TOPHH, TPENICTABIAET COO0M aKTUBHYIO KacaTeIbHYIO
COCTaB/MIIOLIYK0  B3aUMOJEHCTBUS ~ MaTEpUAILHON
TOYKH CO CPEION.

OkpyXHOCTh paguyca R sBisieTcs Mpoexiuei
BHUHTO BUTKA CIUPATBbHOI TPaeKTOPUH HA IIOCKOCTh
XY. IInockocts XY neprneHauKyIIsspHa aCUMIITOTUYE-
ckoll ocu Puc.7. Yron HakiioHa MeXy BUHTO BUTKOM
u npoekuuei pasex yriy f Puc.4 popmyna (12).

[Ipoexuy UMITYJIBECOB I_Skas(act) u ﬁkas(act)ﬂa
IVIOCKOCTh XY SBJSIOTCS KacaTENbHBIMM K 3TOH
OKPY>KHOCTH.

o
Nmnynse Prggiracy) HATPABIEH MO KaCaTENbHOM
K crmpa.m,Hoﬁ TPACKTOPUHN MPOTUBOIIOJIOKHO AKTUB-

HOH KacaTenbHOU Prasqact)-

2.4.MexaHHYeCKHMii MOMEHT, CO3JaBaeMblii
MaTepUaIbHON TOYKOM, IBHKYLIEHCS 10 CIUPAJIb-
HOM TPaeKTOpUM
[TpoTHBOMONOXXHO HAIIpaBIEHHBIE KacaTeJbHbIC
HAMITYJIbCEI ﬁkas(act) 31 Ijkas(mct) CO3Jal0T CyMMapHbII
HMITYJIbC ﬁkas.
=

- -
Pkas = Pkas(act) - Pkas(ract) (20)
Nmnynse Pygs CO31aET MEXAHUYECKUNM MOMEHT

—

M OTHOCHTENIBHO ACHUMITOTHYECKON OCH CHUPATILHON
TPaeKTOPHHU.
— -
M = Pkas : R (21)
R - pagmyc OKpy>XHOCTH, SBJISIOIIEHCS MPOEK-
IUeH CHupanbHOW TPaeKTOPHH Ha IUIOCKOCTH XY
Puc.8.
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\

Ppop(ract)

5

M Ppr( ract)

Puc.8
N
Mexanuuecxuii momenm M cozoasaemviil MamepuanbHol MoyKol

2.5. IlpononbHblil peaKTHUBHBIE MOMEHT €O-
31aBaeMblii MaTepUAJIbHONH TOYKOM, ABUKYLIeHCsI
10 CIMPAJILHOM TPaeKTOPUH

Mexannueckuit Moment M u MIPOJOJIbHBIN peak-

—

TUBHBIA UMIYIILC Py (rqcey PHC.6 (popmyna (18)) co-

3/1a10T IPOAOIbHBIN PEAKTUBHBIM MOMEHT M, MaTe-
pHUAIBHOM TOYKH, ABMKYLIEHCS IO CIMPAJIbHOM Tpaek-
topuu Puc.9.

l\_/fract = M + ﬁpr(ract) (22)

Ppop(act) A Ppr(act)

3. BupryajibHasi MUKpOYacTULa

Hcnone3yeM MpeuloKeHHYI0 MaTeMaTHYECKYIO
MOJIENb ABMXKEHHS MaTepHaIbHON TOUKH MO CIIMpallb-
HOW TPaeKTOPUU AJIsl UCCIIEA0BaHMs IBHKEHUS BUPTY-
aJIbHOM MUKPOYACTHUIIBI IO TPAEKTOPHUHU, BBIPOXKIAIO-
uieiics B IMHUIO.

BupryanpHas yacTuLa ABUXKETCA IO CIIMPaIbHON
TPAEKTOPUU CO CKOPOCTh CBETA

C =300000xm/c (23)

Hccrnexyem IBW)XEHHE BHUPTYANbHOM YaCTHIIBI
Maccoit M co ckopocTsio C M0 CHMpaIbHON TPASKTO-
puH.

OTmeTuMm, 4TO B IPUPOJIE UMEHHO BBUIET MUKPO-
YacTHIl (JIEKTPOHBI, IPOTOHBI, HEWTPOHBI) TPOUCXO-
JIMT U3 LEHTPaJIBHOTO CHII0BOTO T1011st (aTtoma) [1], [5],

(6], [16].

—
v M ract

Puc.9
.~ Ev4 v
Peaxkmugnuiii momenm M., e MamepuanoHot mouxku

-

Paznoxum ckopocth C Ha coCTaBisIOLIME: TPO-
TOJNBHYIO CKOpOCTh C,, ¥ TONEPEUHYI0 CKOPOCTH

Epop,
TenbHO Apyr Apyra Puc.10,a.
C=Cppp + Cpr (29)

Paznoxenne ckopoctr «C» Ha TPOJOIBHYIO Cpye

HalpaBJICHHBIC TEPICHAUKYISIPHO OTHOCH-

o
1 onepednyro Cp, COCTABISIONIHKE.

[To abcomoTHO# BenmmunHe ckopocTh C paBHa:
-
= [c2 2
C=,Cp + C3r (25)
IpononbHast ckopocTh Cp, M MONMEpeYHas CKO-

pocthb Cpop CBA3AHBI MEXTY COOOI yriom 3 Pue.10,a.
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B aZ
A pop A
2 n_anp

D Apr
(b)

Puc.10
Pasznoocenue cnupanvnoii mpaekmopuu Ha npoooibHYI0 U RoOnepeuryro cocmagisowue. Pasnoocenue ckopocmu

5
C na npoodoashyto u nonepeunylo cocmagasowjue.

N3 tpeyronbarka ADB Puc.10,b cienyer: npu

CTPEMJICHUH YIJIa 3 CIUpabHON TPASKTOPHH K HYJIIO

B-0 (26)

pajyc CHHMPATLHON TPAeKTOpUH Ry, cTpe-
MHTCS K HYJIFO.

Rpop 2 0 (27)
IIpu paBeHCTBE HYJIIO yriia 3
B=0 (28)

pajiyC CIUPaNbHOM TPaeKTOpuu Ry, cTaHo-
BUTCS paBHBIM HYJIIO
Ryop =0 (29)
Takum oOpazom, npu = 0° momepeuHbId HIar
Apop CIHMpPaNbHON TPaeKTOPUH paBeH Hymo. Mcrnob-
3ys popmyiy (7) 3amumem:
Apop=21Rpop(zy) = 0 (30)
U3 dopmynsr (9), ompenensronield MpocTpaH-
CTBEHHBIN 1lIar CIIUPAJILHON TPACKTOPUU U YUYUThIBAsI
PaBEHCTBO HYJIIO TOTIEPEYHOr0 [I1ara CIIUpaabHON Tpa-
eKTOPHH Ay, =0 (30), cremyeT: monHpIi mar cniupas-
HOHM TPaeKTOPHH A PAaBEH MPOIOJIBEHOMY HIATY A,,-.
Aoy + Aop = Adr =Apy (31)
CnmpanbHasi TPaeKTOPHUsI ABWKEHHSI BHPTYallb-
HOM MHKpPOYacTHIBI Maccoi M TpaHchopMHUpYeTCs B
JIMHUIO.
CnmpanbHast TpPaeKTOPHUS BEIPOXKIAETCS B JIMHEH-
HYIO TPaeKTOPHIO.
Ha30BéM BUpPTyaJIbHYIO0 4YacTHULy, IBHXKYILEHCS
0 JTMHEHHOH TPaeKTOPUHU, MUKPOYACTUIIEH abCOITIOT-
HOH (a3bl.
3.1. OmnpenejeHue mnapaMeTpoB MHUKPOYa-
CTULBI A0COTIOTHOI (ha3bl
O603HaYNM MHKpOYACTUIYy abCOMOTHOHN (ha3sl
OykBoii a. Bce mapameTpsl MUKpodacTHIlbl abCOIOT-
HOHM (ha3wl: SHEPTHUIO, UMITYJIbC, Maccy U T.1. Oynem
CHa0XaTh MHIEKCOM .

3.2. Illar TpaeKkTOpMM MHKPOYACTHLLI a6Co-
JIIOTHOH (ha3bl

Tak kak paauyCc CHUPaJbHOM TPACKTOpUU
RyoppaBen Hymro (29), c1e0BaTeNbHO, TONEPEIHBIN
mar CHUpaibHOU TPAEKTOPHHU Apop=21Rpop(zy) = 0
paseH Hymo (30).

B »TOM ciryuae nmomepeyHas CoCTaBIISIONIAs Epop
OTCYTCTBYET, TO €CTb paBHa Hy1t0 Puc.10.

Cpop =0 (32)

Honcrasus Gpopmyiy (32) B popmymy (25), moiry-

YUM CKOPOCTH JBIDKCHUS MHKPOYACTHIBI abCOTIOT-

HOHM (ha3bl @ 10 JIMHEHHOI TpaeKTOpHU C_')pr,
ckopoctu ceeta C.

Clop + C3,=/C2,=Cp  (33)

Tak Kak IOMEpeYHbI War cnupaibHON TPaeKTo-

pyH Ay, paBeH Hymo (30), ClIenoBaTenbHo, MPOJOIThb-

HbIH War A, (31) B 5TOM IIpeeabHOM Cllydae paBeH

paBHOMU

10 a0COJIFOTHOM BEJIMUUHE MPOIOIBHON CKOPOCTH Epr,
TO eCTh paBeH ckopoctu cBeta C popmyma (33).
Apr = |C| cm = const (34)
Ha30BéM MNOCTOSIHHBIH NPOAOJBLHBIN mIAT
MHUKPOYacTHIBI a0coI0THOI ¢a3bl a0COTIOTHBIM
IIATOM A, , PABHBIM 110 20COJIIOTHO BeTHYHHE CKO-
poctu cBera C Tabu.l1.
Aq = |C| eMm =const (35)

3.3. Yacrora B3aHMOAEHCTBHA MHUKPOYA-
CcTHLBI A0COIOTHOI (pa3bl ¢ OKpYKaIOLIel cpenoi

[Ipn nBWXEHWM MHKPOYACTHIBI aOCONIOTHOM
(ha3pl @ 10 CIMPaANTBEHON TPAEKTOPHUHU YacTOTa B3aUMO-
JIEUCTBUS C OKpY’Karollei cpenoi onpenensercs npo-
JOJIBHBIM Vpr " NOMNCPCUYHBIM Vpop B3aHMOL[efICTBH-
ssvu (19).

[Ipn nBWXEHWM MHKPOYACTHIBI aOCOTIOTHOMN
($asel @ 1O NHHEHHON TPaeKTOPUH MOTEPEYHBIN IIar
PaBeH HYIO Apop=27R},0p(2,1=0 (30).

CrnenoBarenbHO, TOTEPEYHOE B3aMMOJEHCTBHE
Vpop OTCYTCTBYET, TO €CTh IIOIIEPEUHAs YAaCTOTA B3aH-
MOJICHCTBHS paBHA HYJIIO.

Vpop =0 (36)

Takum o00pa3oMm, B3aMMOJEHCTBHE MHKpOUa-
CTHUIIBI a0COMIOTHOM (Da3bl @@ ¢ OKpYyXKArOIIeH cpemnoi
MPOUCXOIUT TOJIBKO IO JINHUU CBOETO JIBHKEHUSI.

B cootBetctBHe ¢ hopmyroit (30) popmyra (19)
JIBIDKEHUSI MUKPOYacTUIBI abCoMoTHOM (aszel a 1o

JMHEHHOW TPaeKTOPHUHU NPUMET BUJI:
c c c c

v e = = (37)
vpr) T Boptid, \/E Apr A
[Moncrasum popmymy (35) B popmyay (37)
_C _C e 21/ _
Vo T30 T —=1 /¢ =const (38)
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YacroTa Vp, B3aUMOJEHCTBUS MHMKDPOYACTHIIBI
a0comoTHON (pa3sl @ ¢ OKpYXKAIOMIeH cpeaoi, mpH e€
JBIDKCHUH 110 JIMHEIHAS TPAeKTOPUH, paBHA CIUHUIIC.

OTO 3HAYUT, YTO MHKPOYACTHIBI aOCONIOTHOM
(assl @, ABUTASACH 110 INHEHHOM TPAGKTOPHH, B3aUMO-
JISUCTBYET C OKpYIKarouiel cpesiol TOJIbKO JIOOOBBIMU
CTOJIKHOBeHHsIMU. [loniepeyHbie B3aMMOJICHCTBHS OT-
CYTCTBYIOT.

Ha30BéM NOCTOSSHHYI0 4acTOTy B3auMOJeH-
CTBHSI MUKPOYACTHIBI 20C0I0THOH (a3bl ¢ OKpY-
JKarolleii cpenoi - a6CONIOTHON YacTOTOMH V,, PaB-

6,6'10"%7erg-c

= Eq h
3-1019¢m/c

P,=

c VYoo ¢ VaT

_37(rrem?/c? ¢ _37(lCM

2210 37[%. 1/¢]=2.2-10737[~*]=const(46)
Ha30BéM 1NOCTOSAHHBIA HMIYJIbC MHMKpPO4Ya-

CcTHLBI a0C0JII0THOM (a3bl - A0COJIOTHBIM UMIYJIb-

com P,, Ta6u.1.

Py =2,2:107[(r- =) ] =const (47)

HWMnynbec eMHUYHOTO B3aMMOJEHCTBUS MUKpPO-
YaCTHUITH a0COMIOTHOM (pa3bl_a ¢ OKpyKaromieH cpeno

A[lc]=

Hoii equnnue Taoa.1.
Vg = 1% =const (39)

3.4. DHeprusi B3auMMOAeHCTBUS MHKpOYa-
CcTHLBI a0COMIOTHOI (pa3bl ¢ OKpYKaIOLIeil cpenoii

Oueprus E B3anMoaeHcTBUSI MUKPOYACTHI] OTIpe-
nemsetcs hopmysoit M. Inanka [17]:

E=hv (40)

h = 6,6-10"27erg-c — moctosuHas [1nanka

Vv — YacToTa B3aUMOJCHCTBHS MHKPOYACTHI C
OKpYyXarolieu cpenoil.

YacToTa B3aMMOJICHCTBUS MHKpPOYAaCTHIBI abCco-
JIOTHOH (ha3sl a, ABIKYIIEHCS 0 JINHEHHOM TPAaeKTO-
pun, paBHa equHHLe, popmyisr (38) u (39).

v, = 1% , (41)

[oncraBum popmymy (41) B popmymy (40).

E, =hv, = 6,6:107%7[erg-c]-1[1/c]=
6,6:10727erg = const (42)

OHEprusi eAMHUYHOTO B3aMMOIECHCTBUS MHKPO-
YaCTHIIBbI A0COIIOTHOM (ha3bl & C OKpy’KaromIe cpenoit
pasHa E,=6,6-10"%7erg.

Ha30BéM mNOCTOSSHHYI0 JHEPrHI0 MHKpPOYa-
CTHLBI A0COTIOTHOH (ha3bl A0COJIIOTHOM IHepruei
E,, Tadn.1.

E, =6,6:107%7 erg = const (43)

DHeprusi MUKpOYacTHIbl adCOIIOTHON (a3sl «,
JIBIKYILEHCS 10 JTUHEHHON TPaeKTOPUU BO BPEMEH-
HOM HMHTepBaje t, onpexnensercs popmynoi [Inanka:

E E -
h=-¢= -2=F, -t=6,610"%" erg-c (44)
Vg 1/t

Hpyrumu ciioBamu, noctostHHas [Inanka h npen-
cTaBisgeT coboi sHepruro E, Mukpoudactuipl abco-
JIOTHOH (ha3kl 0, IBIDKYIIEHCS MO JIMHEHHON TPaeKTO-

pHHx BO BpeMEHHOM HHTepBaie t.

3.5. NUmMnyabc B3auMojelicTBHST MHKpO4a-
CTHLBI a0COTIOTHOI (pa3bl ¢ OKpYIKaIOLIeil cpenoii
VMnyiasc MHKpOYACTHIBI aOCONIOTHOW  (ha3sl,
JBIXKYIIEHCS 110 JINHEHHON TpaeKTopuu paseH [17]:
= _E
P=t (45)
IMoacraBum hopmyay (44) B bopmymy (45).
[omyynM UMITyIIEC MUKPOYACTHIIBI a0CONMIOTHON
(ha3bl o, IBMKYIIEHCS 110 TMHEWHON TPACKTOPHH !

= —_ I'*CM.
pasen P,=2,2-10737[—].
c
Hmnynbe MUKpOYaACcTUIBI a0COMIOTHOW (hasbl «,
JIBOKYLIEHCS MO JIMHEWHON TPaeKTOpUU BO BPEMEH-
HOM uHTepBaJe {, onpenensercs: GopMyaou:

B, t=22-10"37[(r =)+ ] =2,2:107"[r- cu] (48)
3.6. Macca MEUKpoYacTHIBI 26C0TI0THOH (a3bl

DopMyJIbl 3HEPTUH MUKpOYacTULl A. DHHIITEHHA
u M. Ilnanka 3anuceiBatorcs B Buae [1], [16], [17]:

E =m(C? (49)
E = hv (50)
3anuieM paBeHCTBO:
mC? = hv (51)
U3 pasenctsa (51) onpenenum maccy m.
h
m=-v (52)
c

IIpu aBM>KEeHMHU 1O TUHEWHOH TPAEKTOPHHU, B CO-
oTBeTCTBHE ¢ (Qopmynoit (41), dacToTa B3aUMOICH-
CTBHS V, MUKPOYACTHIBI a0COMIOTHON (ha3el @@ paBHa
eINHHIIE.

Ve =1t (53)

Honcrasum popmyiy (53) B popmyiny (52). Ilo-
JYy4dM Maccy MHUKPOYacTHIIbI abCONOTHOU (a3bl «

JIBHOKYLIEHCS BIIOJIb JIMHEMHOUW TPAeKTOPHHU.

10—27 2.2
= Ve Ghommamr ¢ = 07 107ECEE] =
0,7 - 10™*7 [r]= const (54)

Ha30BéM NOCTOSAHHYI0 MacCy MUKPOYaCTHLbI
a0cosoTHO#i ¢a3pl m, - abdCOJIOTHOI _Maccoii
Ta6a.1.

Macca mukpodacTurpl abcomoTHOH (asel «,
JIBIOXKYUIEHCS BJOJIb JIMHEHHON TpaeKTOpUH, paBHa
m, =0,7 - 107*7 [r].

Macca MuKpodacTuilbl abconoTHOH (a3l «,
JIBIOKYLIEHCS 1O JTUHEWHON TpaeKTOpHUH BO BpPEMEH-
HOM HMHTepBaJie t, onpenensercst opMysoi:

Mgy

my - 1=0,7-107* [r- (] (55)
3.7. CIIUH MHUKPOYACTHILbI
ABCOJIIOTHOM ®A3bI

MuxkpoyacTriia abCoMOTHOH (a3sl @, IBHKETCS
10 JIMHEWHOW TPAEKTOPHUH, CJIEJIOBATEIILHO. MEXaHU-
YEeCKUl MOMEHT paBeH HYJII0, TaK KaK Pajuyc CIIHU-
paybHOH TpaeKTOpHH paBeH HyIo (dopmymna (21)).
Takum 00pa3oM CIHMH MHKpOYacTHIa abCOOT-
HOM (ha3sl a paBeH Hyiio Puc.11.
5,=0 (56)
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CMNWH MUKPOYACTULIbI AECONOTHOW ®A3bI

MWKPOUYACTULIA ABCOMNIOTHOW ®A3bl O

TPAEKTOPUSA MUKPOYACTHULbI S a— 0
ABCOMNIOTHOW ®A3bl O

mg=0,7-10"4r

Puc.11
Cnun muxpouacmuysl abconomuou gazvl

3.8. 3apaa MukpoyacTHIBI a0COTIOTHOI (a3bl

3Hak 3apsja ONpeelsieTcsl HalpaBieHHeM Bpa-
IIEHHS CIIUPATBLHON TPAEKTOPHHU.

Tak kak MuKpodacTuIa aOCONIOTHOW (ha3el «
JIBIDKETCSI 110 JIMHEHHON TPaeKTOPHH, CIIEI0BATENBHO,
e€ 3apsaz paseH Hymto Tada.1.

3.9. MaruuTHbIi MOMEHT MHUKPOYACTHIIHI 20-
COJIIOTHOH (pa3bl

MarauTHblil MOMEHT CO31AETCS PEAKTUBHBIM HM-
MyJIbCOM MHUKpOYacTUIBl a0CONIOTHOH (a3sl a Ha
OKpPYKaroUIyI0 Cpeny.

ITockonbKy TpaeKTOpUsl ABMKEHHS MHUKpOYa-
CTHILIBI a0COIOTHON (ha3bl @ SIBISIETCSI TMHEHHOI U pa-
JIIYC MOTIEPEYHOr0 B3aMMOAEHCTBHS PAaBEH HYIIIO Cle-
JIOBaTEIbHO, MArHUTHBI MOMEHT paBeH HyIo, (op-
Myasl (21), (22) u (29) Tada.1.

Tab6muma 1

IMapameTpsl MUKpOYacTHLBI 20COTIOTHOH (a3bl a.

NAPAMETPbl MUKPOYACTULbI ABCONMKOTHOU ®A3bI O

CKOP OHEPIUSA, 9Pr-C:| UMNYNbLC, r-cm| MACCA, 1-C MATHWUTHBIA
CMWH S Koﬂg-lTAI:;_l.?AMlc KOHCTAHTA KOHCTAHTA KOHCTAHTA 3AP ﬂﬂ MOMEHT
o| 310° | 66107 a7 47
| : 2,210%" | 0,710"| © 0

3akiroueHue.

B crarbe npesncTaBiena MmareMaTHuecKas MOJICINb
JBIDKCHUSI MaTepUalbHOW TOYKHM BBUICTAIOIIEH U3
HEHTPAJIBFHOTO CUIIOBOTO TOJIS.

Ha ocHoBaHMu 3TON MaTeMaTHYECKON MOJEIH,
MPEIOKEHO pelleHHe 3aa4H MO0 ONpeAeNICHHIO Tpa-
eKTOPHH JBIDKEHHUS M NapaMeTpOB B3aUMOACHUCTBUS
BUPTYaJIbHOH MHKPOYACTHUIIBI aOCOTIOTHOM (hasbl o
OKpYyXarolieu cpenoil.
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AJANITAIII TA PEABIJIITAIII OCIB 3 IHBAJIIIHICTIO 110 30PY
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Abstract

The article presents the definition and theoretical justification of approaches to the psychological support of
adaptation and rehabilitation of visually impaired people in the context of development and implementation of this
area. Conceptual theoretical and methodological approaches have been identified, which have become the basis
for the development of a system of psychological rehabilitation, which can be implemented in the conditions of
any rehabilitation institution for visually impaired people. The necessity of optimization, modernization of the
process of social and psychological adaptation of persons with visual impairments, and establishment of practical
implementation of the system of psychological assistance to persons with visual deprivation are proved. It is noted
that today there are no organizations that professionally deal with systemic psychological support for the rehabil-
itation of the visually impaired, while psychological rehabilitation is a necessary direction in the rehabilitation of
the visually impaired. The relevance and necessity of the introduction of theoretical, methodological, and organi-
zational developments in the activities of centers and services for the provision of psychological assistance in the
adaptation and social integration of persons with visual impairments are substantiated. The organizational model
of providing psychological care depending on the stage of a person with visual impairments is presented. Attention
is focused on the peculiarities of the psychologist's work with blind and visually impaired people, which are the
selection and modification of methods, techniques, exercises, and writing training programs, in relation to their
needs that meet not only psychological rehabilitation but also the entire rehabilitation process in general. Methods
should be focused on the formation of communication skills, on the active development of the social environment,
all materials should be easy to hear and adapt to the needs and demands of rehabilitators.

Prospects for further development and testing of modern methods of psychological rehabilitation of visually
impaired people, taking into account international experience.

AHoTanis

B craTTi npeacraBieHO BU3HAUEHHS TA TEOPETHYHE OOIPYHTYBAaHHS IiIXOJIiB IICUXOJIOTIYHOTO CYIPOBOJY
ajanranii Ta peabimitanii ocib 3 iHBaJIiIHICTIO MO 30py B KOHTEKCTI PO3POOKH Ta BIIPOBA/UKEHHS JAHOTO HaIpsi-
MKy. Bu3HaueHi KOHIeNTyanbHI TEOPETHYHI Ta METOAMYHI IiJXOH, IO CTAJM MIAIPYHTSAM IJIsl po3poOKH cHuc-
TEMH NICUXOJIOTIYHOI peaditiTartii, sika Mo>ke peali3oByBaTHCs B yMOBaX Oyb-sikoi peabitiTaliiHOT yCTaHOBH 11
ocib 3 IHBaNITHICTIO 10 30py. JJoBeIeHO HEOOXIAHICTh ONTUMI3AIlii, MOJIEPHIi3allii MPOIECY COIATEHO-TICUXOIIO-
rigHoi aganTarii oci0 3 HOPYIIEHHAMHE 30pY Ta HAJAroKEHHIO MPAKTUYHOTO BIPOBAPKEHHS CHCTEMH IICHXOJIO-
TIYHOT JOMOMOTH 0co0aM 3 30pOBOIO JIeNpHBaIli€to. BimMideHo, 1110 Ha ChOTO/IHI BiJICYTHI OpraHi3arii, ki mpode-
CiliHO 3aiMaIOTHCSI CHCTEMHNM IICUXOJIOTIYHIM CYIIPOBOJIOM peadimitaltii oci6 3 iHBaiIHICTIO 110 30py, B TOM Yac,
KOJIM TICUXOJIOTiYHA peabiiTallis € HeoOXiTHUM HAMPsIMKOM B peabimiTarii oci6 3 iHBamigHICTIO 10 30py. OOIpy-
HTOBAHO aKTyaJIbHICTh Ta HEOOXiAHICTH BIPOBAKECHHS TEOPETUKO-METOJ0TIOT1YHUX Ta OpPTaHi3aIliitHIX po3poOoK
B JISUTBHOCTI HEHTPIB 1 CIyk0 3 HaJaHHS IICUXOJIOTIYHOI JOIIOMOTH B aJlanTamii Ta comiaibHil iHTerpamnii ocib 3
iHBaNiHICTIO TI0 30py. [Ipe3eHTOBaHO OpraHi3amiiiHy MOJENb HaJIaHHs IICUXOJIOTIYHOT TOTIOMOTH 3aJIeXKHO Bif
cTafii B sKiif mepedyBae Jr0IMHA 3 TOPYIIEHHSIMH 30pY. AKIIEHTOBAHO yBary Ha 0COOJIMBOCTSIX POOOTH IICHX0JIOTa
3 HE3PSYUMH JIFOIbMHU Ta JIIOJIbMU 3 OPYILIECHHSIMHU 30Dy, SKi IOJISATaroTh B Mi00pi i Moaudikariii METOIUK, TEXHIK,
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BIIPaB 1 HAMKMCAHHIO TPEHIHTOBUX IPOTPaM, CTOCOBHO JO iXHIX NOTpPeO, IO BiAMOBINAIOTH 3aBJAHHSM HE TUIBKH
TICUXOJIOTIYHOT peabimiTartii, ajge i BChboro peabdisiTariiiHOro mpomecy B IiioMy. MeTOIUKH MMOBUHHI OyTH Opi€eH-
TOBaHi Ha GOpMyBaHHI HABHIOK KOMYHIKaTHBHOT KYJIbTYPH, Ha aKTHBHE OCBOEHHS COIIAILHOTO CepPEeIOBHUIIA, BCI
MaTepiaiy MaloTh JIETKO CIIPUHMATHCS Ha CIIYX Ta aJlalTyBaTHCA BiAIIOBIIHO /10 TOTPeO Ta 3amuTy peabiTliTaHTiB.

BimmideHo mepcrieKTHBY NOJaNBIINX po3p0o00K Ta arpodarii cydacHIX METOAXK IICUXOJIOT19HOI peadimiTarii
0ci0 3 IHBAJIAHICTIO IO 30pY 3 BPaxyBaHHIM MIXHAPOIHOTO JTOCBIify.

Keywords: psychology, rehabilitation, visual impairment, adaptation
KarouoBi ciioBa: ncuxonoris, peadimitanis, MOpyIIEHHS 30pY, aAanTarlis

Axmyanvuicmes docnioxcenns. HuHI cydacHiCTb
Ta PO3BUTOK CYCIIILCTBA BU3HAYAETHCS HE JIMIIE KO-
HOMIYHMMH KPHUTEPisIMH, a i 3pOCTaHHIM TEHACHIIiI
JI0 TyMaHi3amii Ta po3poOKH ONTHMAIBHO MOKIHBHX
NUIAXIB iHTErpamii 0cid 3 iHBaMAHICTIO SK ITOBHOIPA-
BHUX yYaCHHKIB BCixX mporieciB. CydacHe CycIiIbCTBO
MOBEPTAETHCA B OiK PIBHUX HpaB i pIBHUX MOXKIIHBOC-
Tell U BCiX BEPCTB HaCeNeHHS, 3a0e3IeYeHHS JOCTY-
ITHOCTi B COLIOKYJIETYPHOMY Ta iH(pOpMaliifHOMy ce-
penosuiii. Ha cboroHi piBeHb iHBaNIqU3aLIT KHUTEIIB
IUTAHETH CTAaHOBUTH MOHAJ MUbIpA 0cid abo 15 %. B
YkpaiHi 4ACEeNBHICTh 0Ci0 3 IHBAJIIHICTIO CTAHOBUTH
Onu3LKO 2-X MinbioHis, a e — 6,1 % Bix 3aranbHOT
YHCENHbHOCTI HAaceJIeHHsI Hallo1 JepkaBy. Pazom 3 Tum
MPOJIOBXKYIOTECS HAYKOBI HOIIYKH €()EKTUBHMX IILIS-
XiB peabimitamii ocid 3 iHBaNiTHICTIO, y TOMY YHCHi I
iHBamigHicTIO IO 30pY [ 1,8].

B tudroncuxomnorii cmoctepiraeTbes PO3IIH-
PCHHS TOPU30HTIB Y BUBUCHHI OCOOUCTOCTI 3 30pPOBOIO
JIEpHBALII€I0, IO JA€ 3MOT'Y ONITHMi3yBaTH CaM IIPOLIEC
COLIIaJIbHO-TICUXOJIOTIYHOI afanTauii ocid 3 mopyueH-
HSMU 30DY.

BuBUYEHHS IICUXOJIOTTYHUX 0COOIMBOCTEN Ta H-
HaMiKd OCOOMCTICHUX 3MIH Yy JIfo/ieil 3 1HBaNIIHICTIO
O 30pYy, a TAKOX 37iMCHEHHs KBaJIi(hikOBAaHOTO ICH-
XOJIOTIYHOTO CYNPOBOJY € OJHI€I0 3 aKTyalbHUX IPO-
61em B cepi comianbHOT OTITHKH, B paMKax peaodisi-
TaIlii JaHoi KaTeropii Moei. Y BITYM3HIHINA HAYIII pO-
3IIISIAIOTBCSL Pi3HI ACTIEKTH BHMBYEHHS O3HAYeHOL
poOIeMH, IPOTE TICHXOJIOTIYHA peadiTiTalis, IICHXO0-
JIOTiYHAa JOTIOMOra 0co0aM 3 IHBANITHICTIO TIO 30Dy
NnoTpedye IPYHTOBHOTO BUBUEHHSI.

Brpara 30py mpu3BOAMTE 10 MEeBHOI IepedyaoBu
MICUXIKH 1 MMOBEJIIHKHU, OyAyeThCS HOBAa CHCTEMA TIepe-
JKMBaHb, MOPYIIYETHCS 3BUYHE CTEPEOTHUIIHE CBITO-
CHPUIHATTSA, BKIIOYAETHCSI HOBUI afanTamiiHuil pe-
kuM. ToMy eHOMEH aganTaiiii € HaiOUIbIIT CKIIATHUM
1 0araTOBUMIpHHM B KOHTEKCTi COLIANBHOI amamTamii
0COOHCTOCTI 3 30pOBOIO JIepUBAIII€r0 Ta MOTPeOye BU-
BYCHHS B ICTOPHUKO-TICUXOJIOTIYHOMY PO3Pi3i.

Mema cmammi ionsrae y BUSHaY€HHI TEOPETH-
HHX Ta METOJIOJOTIYHUX MiIX0/1iB ICUXOJIOTIYHOTO CY-
MPOBOAY ajanTailii Ta peabimitarii oci® 3 iHBamiIHI-
CTIO TIO 30DY.

3as0annsa npoaHanizyBaTH OCHOBHI aclleKTH ajia-
nTaii Ta peabimiTaiii; BUSHAYUTH CYYACHI ITiTXOIH
TICHXOJIOTIYHOTO CYIpOBOAY peadinmitamii ocib 3 iHBa-
JAHICTIO TIO 30DY.

Memoou docnioocennsi. B craTTi BUKOPHCTOBY-
BAJINCH HACTYIHI METOJIU: aHAaJIi3, MOPIBHSHHS Ta CHC-
TEeMaTH3allis HAyKOBO-METOJIUYHHX, BITYM3HSIHHUX Ta
3apyODKHUX JITEpaTypHUX JUKEpe 13 clienianbHoi I1e-
JIaroriky Ta IICUXOJIOTiI.

Pesynomamu. TeopeTnyHHMid aHami3 HAYKOBUX
JOKEpeI J03BOJISIE BUALUTUTH Psiji KOHIICTIIIH, B OCHOB1
SKMX KOHIeTii iHBamigu3amii A. MyxiaeBoi.

1. CtpykrypHo-¢dyakmioHansHIHA anamni3 (T. Ila-
pconc, P. Mepron, K. JleBic) — ocHOBHI izei momsranm
B COLiaNbHIN MOJITHII AEpKaBH 1O BiJHOIIECHHIO 10
oci0 3 iaBamigHicTIo. OCHOBHI HOHATTS: «IHBAJIIIN»,
«IITH 3 00MEKCHUMHU MOKIIUBOCTSIME).

2. ComianbpHo-anTpononorivyani anani3 (E. {rop-
KreliM) — B OCHHOBI iziei 1po ¢opMu corianbHuX Bif-
HOCHH, COIliaJIbHI IHCTUTYTH Ta MEXaHI3MH COIliallb-
HOTO KOHTpOJII0. OCHOBHI MOHATTA: «AITH 3 OOMexe-
HHAMM MOKJIHBOCTSIMUY, «HETHIIOBHX JITH.

3. CumBouniyHu# inTepakuioniam (Ix. I'. Min, Y.
Kymi) — B ocHOBI ifiei CHMBOUTIB, pOJicii, CTAHOBJICHHS
COMLIANBHOTO «S1», CTEpEOTHIIH 1 CAMOKOHTPOIIb B pa-
MKaxX TOHATTA «iHBamimy. OCHOBHI IOHATTS: «1HBa-
JI.

4. Knacuuna comionorigaa teopis (M. BeGep, H.
CMmemsep) po3KpHBac izei: Cy0'eKTUBHO OCMHUCIEHI il
IH/IMBIi1a, OPIEHTOBAHOTO HA MOBEIIHKY 1HIIIHX JIFOICH;
cneudiyHi MeXaHi3MH colliajbpHoi aganTanii ocib 3
00MEXEHUMHU MOKIIMBOCTSIMH; BU3HAYEHHS OCHOBHUX
KOMITOHEHTIB JeBialii — J0A1Ha, SIKiii BJacTHBa JaHa
MOBeJIiHKa; HOpMa abo OYiKyBaHHS — KPUTEPil OLIHKU
MOBEJIIHKY sIK JEBIaHTHOI, SIK COLIIyM pearye Ha JaHy
OB HKY.

5. ®enomenomnorivna teopis (I1. Beprep, T. JIy-
MaH, A. Il{fom) — B OCHOBI TIPO MPOIIECH COIIaTHHOTO
KOHCTPYIOBaHHS PEabHOCTI; CIIEIU(IKy IMOBCIKICH-
HOTO CIIPUUHSATTS 1HBAJIHOCTI, MUCIICHHS 1 HisITHHO-
CTi; areHTH 1 NPOJIYKT KOHCTpytoBaHHs OCHOBHI MO-
HATTS <«JIITH 3 0OMEXKEHUMU MOXIMBOCTAMMIY, «HETH-
IOB1 AiTH».

6. Konuenuist couianizaniiHoi Hopmu (A. Kosa-
JIbOBa) — B OCHOBI KOPEKIIis BIAXUICHb 200 3ami3HiIo1
coujarizauii Ha piBHI KOHKPETHUX COLIAJIbHUX TPYI i
OKpeMUX IHIWBIIIB; 3aImi3HijIa COIiai3alis SK MpHI-
OanHs HaOopy coOWiaJbHHUX POJICH IOPOCIOTO, 3BY-
JKEHHS MEX CaMOCTifHOCTI, iH(aHTWII3M. OCHOBHI
MOHATTS: «IHAMBIL 3 OOMEKEHHMH MOKIMBOCTIMUY,
«COlIlai3alis THX, XTO HE 9ye».

7. Konnemnist 6i0710Ti3aTOPCEKOTO PO3BUTKY AH-
TrHu (JI. BUTOTChKHII) — B OCHOBI 111€i COIIaIbHOTO
BUXOBAHHS JIT€H 3 00MEXXEHUMHU MOMXJIUBOCTAMU; (Po-
PMYBaHHs MiTXOIB TICHXOJIarHOCTUKHA TIO BiJHO-
LIEHHIO 10 AiTeii-iHBamigis. OCHOBHI ITOHATTS: «HETH-
MOBa TUTUHAY, «IeDEKT», «TITH-IHBATITN.

8. Hoga teopis BuxoBanus (I1. Biiorckkoro) mo-
Jsira€ B JI0Ka3i HAyKOBOT HECIIPOMO>KHOCTI Teopii Mo-
panbHOI 1epeKTUBHOCTI, 3TiTHO 3 KO MOpAaJbHE Ka-
JIITBO BU3HAYAJIOCS SIK CIICIU(IYHE TICUXITHE 3aXBO-
PIOBaHHS, HE IIOB'S3aHE 3 IHIIUMH BiIXHJICHHIMH B
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NCUXIYHOMY Ta (i3UYHOMY PO3BHUTKY AUTHHH. OCHO-
BHI MTOHATTS: «IC(PEKTUBHICTDY.

Ha croroHi iCHYIOTh Pi3Hi IMiIXOIH IO TEOPETH-
YHOTO OOIPYHTYBaHHS IPOOJIEMH IICHXOJIOTIi 0ci0 3
IHBaJIiaHICTIO. Tak, OMHUM 3 HMX € TOMEOCTATHYHMI
MiAXiZ B OCHOBI SIKOTO € BYCHHS IO TomeocTas. Ilo-
HSTTS «TOMEO0CTAa3» BU3HAYAETHCS SIK PyXOMHHI PiBHO-
BOXHHUH CTaH CHUCTEMH, 10 30epiractecst B mpoleci
B3a€MO/Iii 3 PI3HUMH BHYTPILIHIMH 1 30BHIIIHIMU (ak-
Topamu (A. MaxnakoB). OCHOBOIO BUCHHS IPO rOMe-
ocras, € ySIBJICHHS PO Te, o Oyab-siKa cucremMa Inpa-
THe JI0 30epexxeHHs cBO€i cTabinpHOCTI. OTpUMYIOUN
CUTHAJIM TIPO 3arpO3JHBi CUCTEMI 3MiHH, OpPraHi3M 3a-
IMycKaeae MeXaHi3MH, SIKi MPOJOBXKYIOTh IPALIOBATH
JI0 THX TIip, TIOKH HE BIAETHCS MOBEPHYTH ii B piBHO-
BakHMH craH. Llelt minxin npeacraBieHnit y podoTax
A. JIuTBaka y BHpiIICHHI IPOOIEMH aganTarii He3ps-
ymx ocib. [Ipu TotanpHii a00 mapIiagpHii CIIMoTi, SIK
i Ipu Oyab-sSIKOMY IHIIOMY MOPYIIEHHI poOOTH aHai-
3aTOpiB, PI3KO 3MIHIOIOTHCS YMOBH JKUTTEIISIBHOCTI
nronuHU. Tak, CKOpOUYEeHHS KiJbKOCTI 30POBHX Ta IPO-
MPIOIENITUBHUX IMIYJIBCIB, 1[0 HAAXOISITH 330BHI B
MO30K HEraTUBHO I103HAYAIOTHCS HA TOHYCI KOPH, Bij
SIKOTO 3aJIEKUTh MCHXIYHA MiSTIBHICTH OCOOMCTOCTI, ii
XapakTep peaKiii y BiAmoBias. BiqmoBigHo akTuBaIis
IHIINX KOPKOBHX IICHTPIB MPHU3BOIUTH 10 YTBOPEHHS
HOBHX THMYaCOBHX HEPBOBHX 3BSI3KIB 1 A0 TpHIY-
IIEHHS CTapHX, a B KIHIIEBOMY PE3yJIbTaTi — 10 BUHHU-
KHEHHS HOBOTO IMHAMIYHOTO CTepeoTHIry [2,6].

[pornec aganTamii y oci6 3 iHBaNiJHICTIO TIO 30py
MPOSIBISIETHCS B IOPYILIEHHI eMOLiHHOI cepw, 1110 11e-
BHOIO MIPOIO BiZIOMBAETHCS HA BHUIIINA HEPBOBIH JisUThb-
HOCTIi. YHUKHYTH [[LOT'O MOXJIMBO JIMIIIE PaHHIM BTPY-
YaHHAM B TIpolecC ajanTanii oci0 3 MOpYIIEHHMH
30py 3a JJOMIOMOT'OIO BiTHOBJIEHHSI TOME0OCTa3y (BiHO-
BJICHHS pIBHOBAaru OCOOMCTOCTI i OTOYCHHS) Ta peaja-
nTamii B mpomeci peadinitamii. [Ipy mboMy BaxIuBYy
POJb y BiTHOBJICHHI PIBHOBATH Y B3a€MO/II JIFOMHA-
OTOYCHHS BiJlirpae cama akKTUBHICTH 0COOMCTOCTI Ta il
CBIJIOMICTB.

BxurtoueHHs B pi3Hi BUIM AisUTBHOCTI (irpoBy, Ha-
BYAJIbHY, TPYJOBY) Mi/IBUIIlY€ aKTHUBHICTb JIFOJIEH 3 TI0-
PYLIEHHSIMH 30pYy, PO3BHBAE MOTUBALIHHY cdepy, ce-
HCHOUII3y€e YyTIMBICTh 30€peKeHUX 1 MOPYIICHUX
aHaJi3aTopiB, MO3UTHBHO T03HAYAETHCS HA PO3BHUTKY
BUIUX NcuxivHux QyHkuiit (B. Akimymkin, K. Mop-
rynuk, M. 3emiosa, A. Konnatos) [4,11].

3 1Mo3wmIiii KOMITJIEKCHOTO TTiIX0ly aKIEHT I1a1a€e
Ha pO3yMiHHS aJjanramnii K pe3yibTaTy B3aeMo/Iii 0co-
OmcTOCTI 3 CepeloBHINEM, TIPU IIHOMY BiIOyBa€eThCSI
MEPETBOPECHHS SIK OCOOHMCTOCTI TakK 1 cepeAoBHIna. 3
TOYKH 30pY KOMIIIEKCHOTO ITiAX0/1y ajanTaris € 6ara-
TOpPIBHEBUM YTBOPEHHSAM, J€ BHIUIAIOTHCS 1 HIDKYI 1
BUIII piBHI: OiomoriyHMH, ICHX0(i310M0TiYHNH, TICH-
XOJIOTIYHUH, 0COOMCTICHUH, COIiaIbHUN PiBHI ajarl-
TaIii B MiKpo- 1 MaKpOCepeIoBHIIi Ta B caMili 0coou-
CTOCTI. 3 MaHUX TO3WIIiH MOPYIIEHHS 30py PO3TJsiaa-
IOThCS SIK CKJIaHa OioTiIcuxocoliaabHa mpodiema.

Y TeopeTHKo-eKCHEepUMEHTAIBHUX JOCIiIKEeH-
HSX BIJ3HAYAETHCS HETAaTHBHUH BIUIMB IOPYIICHb
30py Ha BCi piBHI IICUXIYHOI OpraHi3awii JIOJUHY, SKi
MPOSIBISIFOTHCS B 3MiHI NICUX0(i310JI0TIYHNUX peaKiil,
E€MOI[IfHMX CTaHIB, OCOOMCTICHUX SKOCTEH, CHCTEMHU

LIHHICHUX OpI€HTALIH 1 )XUTTEBUX YCTaHOBOK, BiJHO-
CHH, TiSUTbHOCTI Ta TOBEeNiHKH. ToMy, Ha ChHOTOIHI
0COOJIMBY yBary B MPUAIIATA OCOOMCTICHUM JETEPMi-
HaHTaM 0ci0 3 iHBaJIAHICTIO 10 30py B peadimiTamii Ta
comaybHIN azanTarii.

3 mo3uMii eK3UCTeHIIadbHOI TICHXOJIOTii BTpara
30py abo pi3ke 3HIKEHHS 30pOBHX (DYHKIIH PO3TIIs-
JIa€ThCs SIK TpaBMYIOUa MOJIis, SIK INTHOMHHA 0COOUCTi-
CHa KpH3a, 1110 CYNPOBOIKYETHCS EPEKUBAHHSIM JIIO-
JIMHOIO TOYYTTSI BTPATH CEHCY XKHTTS, HE3BOPOTHOCTI
3MiH, 1m0 BigOynucs (P. bannzsaseuene, 1. Bonkosa, 3.
Epmornosiu, A. JIutsak, 0. Jlem'snos, B. Copokin, N.
Lukoff) [3,10].

Crenupika TPOTIKaHHA OCOOHCTICHOT KpHU3HM 1
cTparterii ii mogoxanHs 0OyMoBIeHi Oe3miadro 6ioso-
TIYHUX, TICHXOJIOTIYHHX 1 COIiabHUX (hakTopiB (CTY-
iHB TSHKKOCTI 1 XapaKTep 30pOBOTO MOPYIIEHHS, 0CO-
OucTiCHI 0COOIMBOCTI, B3a€EMOBIJHOCHHM 3 COILiab-
HHM OTOYEHHSM, TeH/IepHa IPHHAISIKHICTE). Y TOH ke
94ac CEHCOPHI a00 MOTOPHI MOPYIIEHHS, 10 MPU3BO-
JIAITh JI0 IHBaJIITHOCTI, PO3TJISLIAIOTHCS HE TIJBKH 3 MO-
3HLIT 0OMEKESHHSI.

[NepexxuBaHHS 0COOUCTICTIO KPU3OBHX MOAIN 200
«IOTPSACIHHS», MOPS 3 BUHUKHEHHSM HETaTUBHHUX
eMOIIiH, BiJaro, Jenpecii MiCTUTh BHYTpIIIHIH moTe-
HITiaJ 0COOMCTICHOTO 3pOCTaHHS, SKHH MOJIATAE B MO-
Oimizarmii KHUTTEBOI aKTUBHOCTI OCOOMCTOCTI, B pO3y-
MiHHI 1 IpUAHATTI cebe, B IePEOCMICIICHHI BIACHOTO
KUTTS, B (POPMYBaHHI HOBHX 3B'S3KiB 1 BIJHOCHH, Y
BKITIOYCHHI TIIMOWMHHUX pe3epBiB mncuxiku (B. Ana-
HbEB). [7]

[poBimHuM ncuxonoriunuM (akropom pealbii-
TaIlii Ta iHTerparii ocié 3 iHBaIiHICTIO 110 30pY €: 31a-
THICTB JIFOJJUHU JI0 YCBIIOMJIEHHS 1 0COOHMCTICHOT iHTe-
rpauii HOBOTO CTaHy 1 HOBOT'O JOCBiLy, J0 BHUpPOO-
JICHHSI IO3UTHBHOT'O CTaBJICHHS JI0 ce0e 1 10 BIacHOTO
JKUTTSI B YMOBax BiZICYyTHOCTI ab0 MOPYIICHHS 30py, 10
MPUAHATTS BIAIIOBIAATBHOCTI 3a BIACHE JKUTTA 1 JI0
KOHCTPYKTHUBHOI aKTHBHOCTI, CHPSIMOBaHOI Ha I10J0-
JAHHS COLIATBHO-TICUXOJIOTIYHNX HACIHIIKIB, BUPOO-
JICHHS IPUHIIMIIOBO 1HIINX, ajie He MEHII e()eKTUBHUX
y NOPIBHSIHHI 3 MUHYJIUM JIOCBIJIOM cTpaTeriii i mpu-
HomiB noBesinku. Came TOMY, CbOTO/IHI HE MEHIII 3Ha-
YYIIUMU Ta aKTyaJbHUMH BH3HAIOTHCS TICUXOJIOTIYHI
Ta 0COOMCTICHI acreKTH ajanraunii ocid 3 iHBaJIiHI-
CTIO TIO 30DYy.

VY Toif e Yac BiJCYTHI opraHizauii, ski mpode-
CiifHO 3aliMalOThCsl KOMIUIEKCHUM MICUXOJIOTIYHUM CY-
MPOBOJIOM peadimiTarii ocid 3 iHBANITHICTIO IO 30Dy,
B TOW Yac, KOJU TICHXOJIOTiYHa peabimitais € HeoO-
X1JTHUM HanpsiMKOM pealimitaliii oci0 3 iHBaJiIHICTIO
10 30pYy. Y 3B'I3KY 3 IMM aKTyaJIbHOIO € PO3poOKa Te-
OpPETUKO-METOAOJIOTIYHNX Ta OpraHi3alliiHUX OCHOB
TSTTBHOCTI IIEHTPIB 1 CITy 0 3 HaJTaHHS ICUXOJIOTiYHOT
JIOTIOMOTH B aJjanTaIlii Ta colianbHoi iHTerpaiii ocio 3
IHBaJIiIHICTIO 10 30pYy.

Ha miacTaBi TeopeTHdHOTO aHai3y JiTeparypu
Hamu Oyna po3poOiieHa MoJeh MCUXOJIOTIYHOT MiAT-
PHUMKH JUIs 0Ci0 3 1HBAJIIJHICTIO MO 30PY, SIKa YCIHIITHO
peanizyBasia cebe B OJHOMY 3 KOMYHAJIbHUX LIEHTPIB
M. KueBa st oci6 3 iHBamigHICTIO 110 30py. Tak, B Ku-
TBCHKOMY IIEHTP1 HE3pSUMX peadiIiTaLlisi IPOBOIUTHCS
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3a HanpsIMKaMH: METOJNYHOIO 3a0e3NeueHHs, IIpaBo-
BOI JIOTIOMOTH Ta CHPUSIHHS MPaIeBIAITYBaHHIO; CO-
iabHO-TIOOYTOBOT peabiiTallii, KyJabTypH, €CTCTHY-
HOTO BUXOBAaHHS Ta €TUKETY; OPi€HTYBaHHS, MOOLIb-
HOCTI, iH(pOPMAIiTHIX TEXHOJIOTIH Ta OTEPaTHBHOTO
IPYKY; CIIPUSHHS KOPEKLifHOMY BHXOBaHHIO, 1HKITIO-
3UBHIA OCBITI, mpodeciiiHiii opieHTaIii, mpodeciii-
HOMY HaBYaHHIO; (hi3MYHOT Ta CUXOJIOTIUHOI peadisi-
Tauii, 03JOPOBJICHHS Ta PO3BUTKY 0COOMCTOCTI. B KO-
JKHOMY BT TPAIFOIOTh CHEHianicTH, (axiBii 3
HanpsMKy, SKi HaJalOTh SIK KOHCYJBTaTHBHY IOIO-
MOT'Y TaK i IpPOBOJSTH KOMIUIEKCHY peadiiiTaliito ocid
3 IHBaJITHICTIO IO 30DY.

Tax, y cmiBmpamni 3 KepiBHEKOM IIEHTPY HaM BIa-
JI0csl pO3pOOUTH Ta BIPOBATUTH CHCTEMY IICHXOJOTi-
YHOI peabimiTarii Ha 6a3i HEHTPY, IKa MOKe (PyHKITIO-
HYBaTH B yMoBax Oynap-skoi peaOimitarmiifHoi ycra-
HOBH /IS OCi0 3 IHBANITHICTIO IO 30Dy.

OcHoBHI 1i HampsSMKW: HayKOBO-METOJAWYHA Ta
HaByaJibHa po0OTa, IICUXOJIOT1YHA JI0TIOMOTa.

HaykoBo-MeTonnuHa Ta HaBYaibHa poOoTa Ie-
penbayana po3poOKy TCOPETHKO-METOIUYHUX Ta Op-
raHi3alidHuX 3acaj MISUTBHOCTI CIy»XO0H, OpraHi3alio
HaBYAJIbHUX CeMiHApiB /i (axiBIliB, POJMH, CTYICH-
TiB 31 CIIEIIaIbHOCTI Ta BOJOHTEPiB. [laHnit HapsIMOK
JIOTIOMO>KE B JIOCIIKEHHI TpobiieMu peadimitamii Ta
amanTamii oci0é 3 iHBaJiIHICTIO TIO 30pY, Y BHBUCHHI
OCOOWCTICHHX pecypciB, OOIpYHTYBaTH Ta BIIPOBa-
IUTH NiarHOCTHYHI, KOPEKIiifHI Ta pO3BHUBAIBHI Me-
TOJW pOOOTH IICHXOJIOTIYHOTO HANpPSIMKY. A TaKOX y
CHIBIIpalli 3 HAYKOBOIO YCTaHOBOIO PO3POOUTH KypCH
MiABUIICHHS KBaTi(iKallii 3 JTaHOrO HAMPSIMKY.

OCHOBHUMHM 3aBJaHHSIMHU TCHXOJIOTIYHOI IOIO-
MOTH B YMOBaX JisUTbHOCTI LIEHTPIB 1 CITy0 3 HaJaHHs
JIOTTIOMOTY B aJamTailii Ta corianbHol iHTerpariii ocio 3
IHBAJITHICTIO TI0 30pY MU BH3HAYIIIN HACTYIIHI: JOTIO-
MoOTra B COLUaJbHIA Ta OCOOMCTICHIN amarrralii g0 ce-
pEeIOBHINA i 1O 3MiH B KHUTTI B IIIOMY, TapMOHI3aIlis
CTaBJIEHHS 70 ceOe, J0 IHIIMX JI0IEH 1 10 HaBKOJIHUIII-
HBOTO CBITY; MATPUMKa B TIpodeciiiHiii Ta ocoOucTic-
Hill camopeari3ailii; BUpOOICHHS MeXaHI3MIB IS TI0-
JIOJIAHHS TPY/HOIIIIB Y COIia/IbHO-TICUXOJIOT1uHii ana-
nTamii Ta 0COOMCTICHOMY CaMOPO3BUTKY; ONITHMI3aLlist
BITHOCHH B MiKPO- Ta MAKPOCEPEICBHUILII; ITiIBUIIICHHS
NCUXIYHHUX PECYPCiB Ta aAanTalliifHUX MOXKJIMBOCTEH
JUSUTBHOCTI 0Ci0 3 1HBAJIIHICTIO 1O 30PY.

[cuxonoriuHa JonomMora BKIIOYAE B cede HACTy-
ITHI aCMIEKTH POOOTH:

JMIarHOCTHKA  IHAWBIAYaIbHO-TICUXOJIOTIYeHUX
0co0IMBOCTEN 0COOMCTOCTI; MIDKOCOOMCTICHHX, Ci-
MEWHUX BiIHOCHH; podeciiHuxX ynomobans, 31i0HO-
CTei, IHTepeCiB, CXUIBHOCTEH;

TICHXOJIOTIYHE KOHCYJIBTYBAaHHS B OCOOHMCTHX 1
coriabHUX MpobaemMax, J0MmoMora B TapMOHi3aIlii Bi-
JTHOIIIEHHS 70 cebe, 10 OTOYYIYHX, 0 COI[IaIbHOTO
OTOYEHHSI; I IBULLICHHS CAMOTIPUIAHSTTSI, BIIEBHEHOCTI
B c001;

mpo¢iTakTHKa MOXJIMBUX TPYAHOIIIB B ajanTa-
1ii 0ci0 3 iHBaJIHICTIO 1O 30pY, (GOPMYBaHHS YMiHb i
HaBHYOK CaMOperyJsusinii, penakcauii, COpUSHHS TOB-
HOI[IHHOMY OCOOHMCTICHOMY 1 mpodeciiiHoMy pO3BH-
TKY;

BIOCKOHAJIEHHS BMiHb 1 HABUYOK MIXOCOOHUCTIC-
HOTO CIPUHHSATTS, €PEKTUBHOTO JIIIOBOTO Ta 0COOUC-
TOTO 3POCTaHHSI, B3aEMOPO3YMiHHS, 3aMI00ITaHHSI 1 TIO-
3UTHBHOTO BUPIMICHHS KOH(PIIKTHIX CUTYaIil;

IOTIOMOTra B TIOOJIAHHI TICHXOJOTIYHUX HACIII-
KiB ITiCJI BTPATH 30Dy, ICHXOJIOTIYHAN CYIPOBIiT pea-
oumTamii 1 COIaIbHO-TICUXOJIOTIYHOI afanTarii JIro-
Jied, sIKi BTpaTWIIM 3ip B 3pUIOMY Billl, JIFOJEH MOXH-
JIOTO BIKY.

PoGora ncuxosora B mporeci NCUXO0JIOTIYHOI pe-
abimiTauii CKIaIa€eThCs 3 HANPSIMKIB:

1. JliarHocTrka npoOJIeMHUX 30H, OCOOUCTICHOTO
MOTEHITaTy, aIallTHBHAX MOXKIIUBOCTEH, 0COOIMBOC-
Teif KOMyHIKaTHBHUX IPOIIECiB.

2. IlcuxonoriuHe KOHCYNBTYBaHHA (iHOWBiIya-
JBHI Ta TPYMOBI KOHCYJBTALIi 3 OCOOMCTHX 3alUTaM,
norpodeciifHol MArOTOBKH), TAKOXK B pOOOTOMY TIPO-
I[eCi BUKOPUCTOBYIOTHCS NICHXOJIOTIUHI TPEHIHTH Pi3-
HOI CITPSIMOBaHOCTI.

3. TlcuxoKopeKIIis: CTaBIeHHs 10 ceOe, A0 COlli-
yYMY, JI0 CBOTO 3aXBOPIOBAaHHSI.

4. MpodinakTuka ne3alanTUBHUX CTaHIB, Qop-
MYBaHHsI BMiHb 1 HABUYOK CaMOperyJisiiii, penakcarii,
JIOTIONOTa B MPOQECIiHHOMY Ta OCOOMCTICHOMY PO3BH-
TKY.

5. IlcuxosoriyAa miaTpUMKa B TIOJOIAHHI TICHXO-
JIOTIYHUX HACIIAKIB BTPATH 30DY.

AHaii3 HayKOBHX JDKEpEJ Ta NPHIKTHYHOTO JI0C-
Biy poOOTH Ja€ MOXKJIMBICTE BU3HAYUTH CTalIil IICH-
XOJIOTIYHUX peaKIiil IoAeH, sIKi BTPATHIIH 3ip.

I. Cranis. Hlok. JltonuHa 3HaXOAUTHCS B ILIOKO-
BoMy ctaHi. [le 3maeTbest HepeanbHuM. JItoarHa po3ci-
sHa 1 B MIJBUIIEHOMY TPHBOXXKHOMY CTaHi. TpyaHoIi
B afanrariii. BiMOBJISI€THCSI TOBOPUTH MPO MPOOIEMY.
Takuii cTan Moke OyTH BiJl KiJIbKOX TOJIMH JI0 KUTBKOX
JTHIB.

II. Cranis. Ynap. s cragis mouynHaeThCs, KOJIA
IIOKOBHH CTaH yXe MUHYB. CIOCTEpIraroThes pi3Hi
BUAM peakii: (i3udHi, eMOIIiiHI, TOBeAiHKOBI. JIt0-
JuHa 30yKeHa, pO3rHiBaHA Ta 3BUHYBavye ce0e Ta iH-
MIMX B TOMY, IIIO TPAITHIOCS.

EMOIIHO 11e IPOSIBIIIETHCS Yepe3: CTpax — CTpax
Maii0yTHBOTO, XBUIIIOE, SIK Oy/¢ BUTJISAATH, 110 1HIII
MOJYMaIOTh, 1I¢ BIUIMHE Ha BCE MOJAJbLIC KUTTS; 3a-
MepeyueHHs — BiIMOBa NMPUIHATH BTPATy 30pY, CIIOi-
BAalOYMCh, IO [I€ THMYACOBO 1 MEJIMKAMEHTO3HO IIe
MOYKHa BCE€ BUIIPABHUTH; 'HIB — CHJIbHA €MOLIisl, sIKa Ya-
CTO CYNPOBOIKYETHCS BIICYTHICTIO CTpaxy Ta camo-
00BHHYBaYCHHSIM; THIB MOXE CYIIPOBOKYBaTUCS (i-
310JIOTIYHIMH CHMIITOMaMU (HyZIOTa, TPEMOp, Taxika-
paisi, TOJIOBHWH Oinb, po3nagyl CHY); NPOBHUHA —
MOYYTTS, SIKE BiUyBAIOTh IEpel PIAHUMHU Ta OJIN3b-
KrMH; 6€3MOpaTHICTh — JIIOAMHA HE 3HA€, K JOMOMO-
I'TH caMiii co0i, 60IThCSI 3pOOUTH IIOCH HE TaK.

Ie#t ctan moske TpuBatu 2-3 1Hi, 6€3 HEOOXiTHOT
IICUXOJIOTYHOI IOMMOMOTH — 0 JEKIILKOX THXKHIB. Ba-
XKIJIUBO PO3YMITH, IO i BCI peakuii € HOpMaITbHUMHI
Ha HETHUIIOBY CHUTYAIIifo.

III. Cranis. Bupimenns. Ha wiit craumii moanHa
MOYMHAE YCBIIOMIIIOBATH, WO 3ip BTpauyeHuil. Jlio-
JIHA TIOYMHAE IHTEPIIPETYBATH Lie SIK HeIIAaCHUH BUTIa-
JIOK, TpariyHy Moo B )KUTTI, IKY OTPIOHO MPUHHATH
Ta MEPEKUTH.
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IMomanemn craii 3anexaTh BiJi BYACHO OTpUMa-
HOT pealdiTiTaIifHO-TICHXO0JIOT1YHO1 JTOTTIOMOTH.

Oco0auBocTi pOOOTH TICHMXOJIOTAa 3 HE3PTIUMH
JIIOABMH TIOJIATAIOTh B Mig0opi 1 Momudikamii MeTo-
MK, TEXHIK, BIIPaB i HAIMCAHHIO TPEHIHTOBHX IIPO-
rpaM, CTOCOBHO 0 IXHIX MOTped, IO BiAMOBINAIOTH
3aBIaHHSM HE TiTHKH IICHXOJIOTI9HOI peadimiTaliii, ane
1 BchOro peabimitTaniiHoOro mporecy B 1ijomy. Mero-
JIMKH TOBUHHI OyTH Opi€HTOBaHI HAa aKTHBHE OCBOEHHS
COLIIaJIbHOTO CepeoBHIa i POPMyBaHHS HABUYOK KO-
MYHIKaTHBHOI KyJabTypH. Takox Bci Marepianu mo-
BUHHI JIETKO CIIPUHMATHUCS Ha CIIyX Ta aJanTyBaTUCS
BIIIOBITHO 10 peabimitanTa (MoAu(diKyBaTHCS).

JJist cTBOpEHHS POTpaMH, sIkKa BiIOBIga€ IIIM
pealbimitamiitHoro mporecy, HeoOXiTHE 3HAHHS Teopii
TU(IIOTICUXOJIOTI{, 3aralbHUX MOJIOKEHB MPO peadimi-
TaIlil0 HE3pSYMX, NCUXOJOTIYHMX 0COONIMBOCTEH He-
3psSIUUX JIOAEH Ta JNIoAe! 3 MOPYIIEHHAMH 30DY.

BucHoBkH. 3aBepinyiodd, Big3HaYMMO, IO BH-
3HAYEHHS MiJX0IB IICUXOJIOTYHOTO CYIPOBO.TY a/arl-
Tarfii Ta peadbiniTamnii 0ci0 3 IHBAJIIAHICTIO MO 30PY Ja€
MOXJIMBICTh PO3IIUPEHHSI TOPU30HTIB HAYKOBHX IIO-
IIyKIB B HAampsSMKy IICHXOJOTi4HO peadimiTarii.
[MpakTruHwMit GiK BUPIILICHHS UTaHHS BIPOBAJKECHHS
Ta MITHATTS PiBHA NCUXOJOTiUHOI peabimitamii ocid 3
IHBaITHICTIO TIO 30py HE 3aJICKHO Bifl THUITY YCTAHOBH
BUMArae IiJHATTS MUTaHHS Ha 3aKOHOJABYOMY PiBHI
y BiAMOBiAHUX cTpykTypax. CriBmpars HayKOBHUX yc-
TAaHOB Ta YCTAHOB, IO HATAIOTH peadimiTalliifHi moc-
JYTH CIpUs€ BUBYCHHIO MDKHAPOIHOTO IOCBITY Ta
BIPOBAKEHHIO Y BITYM3HSHY CHCTEMy pealimitarii
0ci0 3 iHBaJIIHICTIO 110 30py. B monmanemmx nepcmnex-
TUBAxX IUIAHYETHCS PO3pOOKa IOJATKOBHX HAIPSIMKIB
MICUXOJIOTIUHOI peadiimiTanii, Mo CHOPUSITUME OXOII-
JICHHIO O1JIBIIIOTO CIICKTPY 3aMUTIB 1[O/10 ICHXOJI0T1Y-
HOI JOIIOMOTH.
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Abstract

Users are interested in receiving information at the moment when it has practical value. Over time, the value
of information may decrease, so an important parameter of many information systems is the timeliness of trans-
mitting and receiving relevant messages containing information. This article describes ways to evaluate and im-
prove this indicator for monitoring systems of Wi-Fi networks, the distinctive feature of which is the reception and
transmission of data from a variety of sensors that transmit large amounts of information.

AHHOTAUUA

ITonp30BaTenu 3aMHTEPECOBAHBI B IOJIYYCHUN I/IH(bOpMaHI/II/I B TOT MOMCHT, KOT'Zla OHa UMECT MPAKTUICCKYTIO
1eHHOCTh. C TeueHHeM BPEMEHH IIEHHOCTh HH(OPMAIMU MOKET YMEHBINATHCS, TI0ATOMY BaXKHBIM ITapaMeTpOM
MHOT'MUX I/IH(I)OpMaI_[I/IOHHLIX CUCTEM SBJIAICTCS CBOCBPEMEHHOCTD IIEpeaavun 1 MprueMa COOTBETCTBYIOINX COO6H.IG—
HI/If/i, COACPIKaAIIUX I/IH(bOpMaLII/IIO. DTO CTaThs OIMCHIBAET CIIOCOOBI OIICHKU U YJIYYHICHHS 3TOr0 IOKa3aTeysl 11
CHUCTEM MOHUTOpPHHIA Wi-Fi CCTefI, OTJINYUTEILHON 0COOEHHOCTHIO KOTOPBIX ABJIAIOTCA IMPUEM U IIEpeaava AaH-
HBIX OT MHOXXCCTBA JAaTYUKOB, IICPCAAOIIUX 6oJbIIE 0OBEMBI I/IH(I)OpMaI_lI/II/I.

Keywords: Wi-Fi, attacks on Wi-Fi, monitoring, timeliness, timeliness assessment, optimization of data
transmission.

Karouesnie ciioBa: Wi-Fi, araku na Wi-Fl, MOHUTOPHHT, CBOEBPEMEHHOCTD, OLIEHKA CBOEBPEMEHHOCTH, OII-
TUMU3alUA I€peaadn TaHHbIX.

Brenenmne. Vcnomnn3oBanne Wi-Fi cereit akrya-
JBHO B MeCTax cOOpaHHs OONBIIOr0 KOJIMYECTBA JIFO-
nei: o¢ucax, OaHKaxX, OpraHax roCyJapCTBCHHON U
MYHUIUITAJIBHOHN BIAacTH, B chepe ycayr, TOproBIu U
0OIIECTBEHHOTO MMUTAHKSA, KyPOPTHBIX 30HAX, a TAKIKE
30Hax oTabixa. TexHonmorms Wi-Fi mo3Bomser ocy-
IIECTBUTH OCCIPOBOJHOMN JOCTYII K CETH, TEM CaMbIM
YBEIMUYMBAETCSl TOCTYITHOCTh MH(OpMAIMK 1O Cpas-
HEHUIO C TIPOBOJIHBIM MOAKITIOYCHHEM.

BecnipoBogHoe mogkimrouenue k cetu Wi-Fi ne-
JIAeT BO3MOJKHBIM aTakW:. aTaKa JIO)KHOW TOYKH J10C-
Tyma, a Takke aTaka geayreHTHukamnu [1, 2]. B
CBSI3H C 9THM BO3HHUKAET HEOOXOIUMOCTh 00ECIIEUNTh
CBOEBPEMCHHOE OOHAPYKCHHE TAKHUX aTakK. TakuM 00-
pa3oM, MPaKTUYECKUN MHTEpeC MPEJCTABISLCT pa3pa-
Ootka cpenctB monutopuHra Wi-Fi ceteil u ornenka

3¢ (HEeKTUBHOCTH pabOTHI ATUX CPEJCTB MPHU odecTeye-
HUHM 3a1uThl nHpopmanuu B cetsix Wi-Fi. Cpencrsa
MOHHUTOPHHIa MOTYT OTJIMYATHCS MOTPEOUTEIbCKUMHU
CBOMCTBaMH: Hainuuue rpaduyeckoro uHTepdeiica,
TOYHOCTB OIIPEEICHHUs] MECTOIIOJIIOKEHNST aDOHEHTa,
3aTpaThl Ha NoAJiep kaHue padboTh! 1 T.11. OTHaKO, HaH-
6osiee BOCTpeOOBaHHBIM SIBIISIETCS TPEOOBaHUE K CBO-
€BPEMEHHOCTH TOJIydeHHs coolmmeHus o6 arake. He
nMeeT MPaKTHYECKOTO CMBICIIAa cOO0IeHne 00 aTake,
KOT/Ia aTtaka y)Xe 3aBepllieHa, [eJb aTaKh MPOTHBHHU-
KOM JIOCTUTHYTa, a MPUHUMaeMble MEPbI HY)KHO yXe
HAINpaBJsATh HE Ha MPEJOTBpAIlleHHe CaMOW aTaku, a
Ha YCTpaHeHHE IOCIEICTBUI, YTO TpeOyeT 3Ha4H-
TEeJILHO OOJIBIIEro pecypca.
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Jnst ey HacTosLIEeH CTaThbH I0JI CBOEBPEMEH-
HOCTBIO TIOHUMAETCSI CBOHCTBO HH(DOPMAIIMOHHON CH-
CTEMBI OOecredrBaTh OOMEH COOOIICHHSIMH B Tpe-
Oyemble (KOHTpOJBHEIE) Cpoku. OmpenencHue maH-
HOTO CBOICTBa COTJIAacyeTcs C SHIUKIONEANICCKUM
OTIPEZICTICHUEM CBOEBPEMEHHOCTH COOBITHS, T. €. CO-
OBITHS, OCYIIECTBIIIEMOTO B CBOE BpeMsi, B HYXHBII
MOMEHT, KcTatH [3].

[Tpu onieHKEe CBOEBPEMEHHOCTH COOOILEHHUS O pe-
THCTpalMK KOMIBIOTEPHOHN aTtaku Ha ceth Wi-Fi Heo-
OXOAMMO YUHTBIBATh CIIETYIOLIHE OCOOEHHOCTH:

1) yuer TpeGyemoro BpeMeHn Ha 00paboTKy JaH-
HBIX IIEpe]] OTIPABKOM, B TOM YHCIE CKaTHe, MHI(po-
BaHUE, KOJUPOBAHNE, U JalbHEeHIeH 00paboTKOM Ipu
MOTy4YCHHH;

2) nnu 6e3 ydeTa 3TOro BpeMeHH, B 3TOM CiIydae
paccMaTpuBarOTCsl TOJBKO TEXHHUYECKHE 3aJECPKKH,
BO3HMKAIOIME BCICACTBUE IIOMEX, OTKa3za ammapa-
TYpPBI ¥ TIOCIIEIYIOIINX TOBTOPOB OTIIPAaBKU BCEX WU
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OTZEJBHBIX ()PAarMEHTOB JaHHBIX, 8 00pabOTKA U MpHU-
HTHE PEIICHUS OCYIIECTBILIIOTCS TOJIydaTesieM Ta-
KHX COOOIIEHMIA.

[lepBeIii BapmaHT NpeACTaBIICT HAUOONBIIHA
MHTEpEC, TTIOTOMY YTO 3HAYMMAsi JaCTh BPEMEHH yXO-
IUT Ha 00paboTKy HHMOPMAITIH NIepesT €€ OTIIPABKOM.
JanHasg paboTa MOCBAIIEHA ONTUMH3ALUH CBOEBPE-
MEHHOCTH TIporiecca 0OMeHa JaHHBIMH B IIEHTPaJIH30-
BaHHBIX cucTeMax MoHuTopunra Wi-Fi cereif, a Taxoke
croco0y ee peructpanuu, 00padoTku HHPOPMALUHU U
NPUHSATHUS COOTBETCTBYIOIIETO PEIICHUS.

O cBoeBpeMeHHOCTH 00MeHa JaHHBIMH. CBoe-
BPEMEHHOCTb IIEPEIaBACMBIX JaHHBIX B IIEHTPAIN30-
BaHHBIX cucTeMax MoHuTOpuHTa Wi-Fi cereit cymec-
TBEHHO 3aBUCHT OT MX IPOrpaMMHO-aIIapaTHOM pea-
JWM3alid, KOTOpas, B CBOIO OdYepelb, OOYyCIOBIECHA
XapakTepoM coOMpaeMbIX JaHHBIX. Ha pucyske |
IpecTaBiIeHa o0mas CTPYKTypa CHCTEMBI OoOMeHa
MOHHUTOPHHTOBON MH(pOpMAIHEH.

Cepesp o
MpRNCEEHRE Eaza pankent
 — — —» —
— - > —]
N > S

Pucynox 1 — Cmpyxmypa cucmemovt monumopunea Wi-Fi cemeii

JlaHHBIE 3aXBaTHIBAIOTCS AATYMKAMU: TIPUEMO-TIe-
pematormmu Wi-Fi agantepamu, moaaepKuBarOInMu
pesxxuM MouuTopuHra. Ilocie yero ocymecTBiseTcs
ux 00paboTka U nepenayda Ha cepep. CepBep 3aHOCUT

MOJIy9YEeHHBIE TaHHbIE B 623y JaHHBIX U IIPEJOCTaBIIAET
ux Juiy, npuauMatoniemy pemenue (JIIP). Ha pucy-
HKe 2 TIpe/icTaBleHa cXeMa OOMEHa JaHHBIMHU.

CucTembl mowntopwsara Wi-Fi cetei

y

L |

AuManna gaMu

= =
N

C oTeazamm C ouepego Ha cropose gamiusa H;

K
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L 4

POHE CEpaEpa Tomaeces LA MO NEHMSEM QaHHBIK

Pucynok 2 — Dmanwi, gvinonnsemvle 8 cucmeme monumopunea Wi-Fi cemeiti

Jnst monmydenust qanHsix Wi-Fi aganrep ckaHu-
pyeT 3¢up u 3axBaThBaeT nmakeThl. IIpomecc 3axBaTta
MaKeTOB TPeOyeT BBIAEIEHUsSI CHCTEMHBIX PECYPCOB,
MO3TOMY IIPH €r0 OCYLIECTBICHUN BO3MOXKHBI 1Ba OC-
HOBHBIX MOAXOJa: UCIIONb30BaHUE OUEPEH B ClIydyae
HEXBaTKU MPOLECCOPHOTO BPEMEHHU; OTKa3 OT Jallb-
HeWIIero 3axpaTa IAaKeTOB O MOMEHTa OCBOOOXKIie-
HUSI CHCTEMHBIX pecypcoB. Ha mpakTuke darie Bcero
MpHUMEHSEeTCS KOMOWHUPOBAHHBIA TTOIXOM: 3aJaeTCs

OTpaHHUYEHHAs OYepenb, IPH HCUEPIIaHUH pecypca Ko-
TOPOH MPOUCXOANT OTKA3 B OOCITY>KUBAHHH.

[Tocne cObopa makeToB OCYIIECTBISETCS X aHa-
I3, B pe3yJabTaTe uU3BleKaeTca uHrepecyromas JIITP
nHdopmanmsa. B 3aBHUCMMOCTH OT anmapaTHOTO ycT-
pOMCTBa JaTYNKa U €ro MPOU3BOIUTEIbHOCTH, AHAIH3
MOXeET OBITh BBIIIOJIHEH KaK Ha BBIYUCIUTEIILHBIX MO-
IIHOCTAX JaT4MKa, TaK M Ha CTOPOHE cepBepa. B mep-
BOM Cllydae cepBep OyAeT MEHbIIIE 3arPyKeH, TaK Kak
9acTh BBIYUCIUTEIBHBIX ONepanuii OyAeT BHIIIOIHEHA
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JIaTYNKOM, BO BTOPOM Cilydae, Ha000poT, MeHbIe Oy-
JIeT 3arpy’KeH JaTduK. 3ajaya HH)KeHepa CBOIUTCS K
HAXO0JKICHUIO TOYKH OajlaHca, IPH KOTOPOH He IpOoH-
30/IeT OTKa3 B 0OCIY)XUBaHUH cepBepa M JATYHKOB.
B [4] ommcan crioco0 oneHKH 3aIIHIEHHOCTH cepBepa
ot DDoS-arak. [ yMeHbIICHHUS BPEMCHH aHAJIH3a
MHGOPMALUK €r0 MOXKHO BBINOJHATH B OTACIBHBIX
MOTOKAX, YTO YBEIMYHUT CKOPOCTH OOPAOOTKH.

Wi-Fi apganTep npuHHMaeT makeThl H 00pa-
0aTbIBacT MX HEMPEPHIBHO, [T03TOMY Ha CepBep JaH-
Hble MOTYT OTIpPABIATHCS cpasy Iocie 00paboTKH
OYepeHOro Inakera (OJUH MaKeT — OJHO COOOIIEHHUE
Ha cepBep) WU XKe IpynmamMu (HECKOJIBKO IMaKeTOB —
onHO cooOrieHue Ha cepeep). Bo BTopom cirydae ma-
KeTHl HAaKaIlJIMBAIOTCS B TEYCHHE 3aJaHHOTO BPEMCH-
HOTO WHTEpBajla WIM IO KOJMYECTBY HAKETOB B
rpymre. [Ipu G0BIIOM MTOTOKE OTIIPABISEMBIX CO00-
LIEHUH TEPBBIN MMOAXO0J MEHEE BBIMOJEH, IOTOMY UTO
IpolLecc OTIPaBKU COOOIIEHHS Ha cepBep TpedyeT 1o-
TMOJHUTEJIBbHBIX CUCTEMHBIX PECYPCOB, CIKATUC OTAC-
JIBHO B3STHIX HEOOJIBIINX COOOLICHUH CYIIECTBEHHO

He yMeHbIIaeT o0beM nepelraBaeMbIX JaHHbBIX. [lo-
MHMO CXaTusl, 00beM JaHHBIX MOKHO YMEHBIUHTH 32
CUeT CTPYKTYPHI IIepellaBaeMbIX JaHHbIX: OTIPaBIATh
MUHIMAaJIbHO HEOOXOANMYIO MH(POPMAIHIO, MCIIONb-
30BaTh OWHApPHBIA (hopMaT MPENCTABICHUS NAaHHBIX,
pu OOJBIIOM KOJMYECTBE OJHOTHITHBIX COOOIICHUI
3aMEHSATh X COOOIEHNEM MEHBIICH JIIMHBI HIIN COO-
OIeHreM “0TKa3 B OOCITYKUBAHUU | T.JI.

Ha pucyHke 3 npencraBieH BapuaHT CXeMbl pea-
JM3anuu cucteMbl MoHuTopuHra Wi-Fi cerelt, npen-
Ha3HaYeHHEM KOTOPOW SIBISIeTCS] OOHapy)KEHHE aTak
Ha Wi-Fi cern. C nenblo onTUMHU3alUul CBOCBPEMEH-
HOCTH IIepelavyy JaHHBIX IPUMEHSETCS: MHOTOIIOTOY-
Hast 00pabOTKa MAKETOB C yYETOM HX THIIA; OTpaHIIe-
HHE Ha KOJHYECTBO DETHUCTPUPYEMBIX COOBITHH W
otmpaBkoit coobmenus “DDoS-araka” mpu npessItie-
HHU 3aJJaHHOTO IIOPOTOBOTO 3HAYCHUS; C)KATHE CO0D-
mIeHnH 00beMOM OOJIBIIIE 3aJaHHOTO ITIOPOTOBOTO 3HA-
YeHHs Tepe]] OTIPaBKOW Ha cepBep; OrpaHHUYeHUE Ha
BpeMsi MpeObIBaHUS B OUYeped M OIpaHHYCHHE Ha
BpeMsi 00pabOTKH JaHHbIX.

MnaHMpoBIMEK — NOTOK 3 Orpanuuerue spemenn obpaboTkn gaHHbIx

signal to send data ObpaboTka NnakeToB — NOTOKKM 5, ..., n
to server if it's time f H
Otnpaexa 4aHHbIX — NoTok 4 'y pkt handling and data extraction ‘
‘ send data to server | - o pkt handling and data extraction i
H handle(pkt) |

| | pkt
caTe BoNblUMK AaHHbIX |

zalMTa OT by [a NaKkeTos ‘ pkts.get

pkt handling and data extraction ‘

MHOMoOMOTOYHOCTE

orpaHyidyeHWe No epemMeHH g oyeped —

T

| pkts. put{pkt)

r

pkt

4| sniffing

Ouepeap nakeTos — noTok 1

Pucynok 3 — Cxema onmumusayuu npoyecca 0omena OanHuLMu

ITocne momyyeHHs cepBepOM JaHHBIX OT JAT4H-
KOB OHH 00OpabaThIBalOTCA M OTMPABISIOTCS KIMEH-
tam. lllupokoe mpUMeHEHHE M OpraHHU3aluU
KIIMEHT-CEPBEPHON MOJENIN B3aUMOJEUCTBUS IIOIY-
YMJIM CTaHJIapTH3MPOBaHHBIE MPOTOKOIBI http u https
[5, 6]. B xauectBe cepepHoro I[1O B GonpIIMHCTBE
CIIly4aeB MCHOIb3YIOTCA BBICOKOIPOU3BOIUTEIbHBIE
MHCTPYMEHTHI Ul pa3BepThIBaHUS BeO-cepBepa —
Nginx u Apache [7] — nmops10K HaCTPOMKH KOTOPBIX
npuBezeH B [8, 9]. Hampasnenus onTuMu3anuy mpo-
Hexypsl OOMEHa TaHHBIMH IS CEPBEPHBIX MPHIIOKE-
HUH npuBeneHs B [10].

Jl1g IpUHATHSL peLIeHNs] O IPaKTUYECKOM 3HAUU-
MOCTH OTIENBHBIX MHKEHEPHBIX M IMPOTPaMMHBIX pe-
MISHHH, a TaKxKe 0 PYHKIIMOHUPOBAHUH BCEH CHCTEMBI
monuropuHra Wi-Fi cereii B menom HeoO0XoquMo
SMIHMPHUYECKU OLICHUTh MOKA3aTeIb CBOEBPEMEHHOCTHU
nepeaayu JaHHBIX.

OueHka CBOCBPEeMEHHOCTH 00MeHA JaHHBIMH.
OKCHEPUMEHT I10 OLIEHKE CBOEBPEMEHHOCTH O0OMEeHa

JTAaHHBIMM B CHCTeME OOHapyXeHUS U IpeAoTBpalle-
Hus atak Ha Wi-FI ceTh ocymiecTBisuics mo cxeme,
MIpUBEICHHON Ha pucyHKax 1 u 3. B kauecTBe gaTynka
obu1 BeIOpan Wi-Fi agantep BlueWay N9000. ITporpa-
MMHOE OOECIIeUeHHs, OTBEUAromee 3a CKaHHPOBaHIEC
a¢wupa, ObIIO pa3padoTaHO aBTOPCKUM KOJUIEKTHBOM Ha
s3BIKE TporpaMmupoBanus Python, a cepepHas 4actb
peanm3oBana Ha Node.js. s obecriedeHns paboThI 1at-
YHKOB U cepBepa OblTa NCII0JIb30BaHa ONIepallMOHHasI CH-
crema Linux. B xagecTBe kimenTa ObLT BRIOpaH Opaysep
Microsoft Firefox, ycTaHOBIIEHHBIN Ha YCTPOHCTBE MOJTh-
30Baress. Bee 060pynoBaHue pacmosnarajaochk B HoMellle-
HUH TI0AbI0 50 M2 1 0OBEIMHEHO B OHY JIOKATIBHYIO
CeTh.

B kagecTBe mokazaTensi CBOEBPEMEHHOCTH ObLI
BBIOpaH OTPE30K BPEMEHH T OT Hauajla 3aXBaTa [aKeTOB
u3 3¢upa 10 MOMEHTA TOJyYeHHs JAHHBIX I10J1b30BaTe-
neM. Bennuuna 1 siBnsieTcs ciay4yaitHOM, Tak Kak Ha Hee
BIIMSICT MHOXECTBO (DAKTOPOB CITy4aifHOM npupopl. B
Ka4eCcTBE YIPABIIEMBIX TAPAMETPOB OBLIH BEIOPAHEI:
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(opma npencTaBiIeHus JaHHBIX, TPOITYCKHAs CIIOCO0-
HOCTb HaIlpaBJICHUsI OOMEHa JaHHBIMH, METOZ KOMMY-
TaluH, TpeOOBaHHS K IOMEXOYCTOIYMBOCTH U IOCTO-
BEpHOCTH OOMeHa TaHHBIMU. J{JI IIIaHUPOBAHUS DKC-
NepUMEHTa  WCIBITaHWS ~ NPOBOJWINCH  Yepes
IPOMEXKYTKU BPEMEHH:
T1, T25 ---» Tne

OTH MPOMEXYTKH BPEMEHH MO3UIMOHUPOBAINCH
KaK peayin3anyuii N «3K3eMIUISIPOB)» CIIy4aiHOI0 MOKa-
3aTesisi CBOEBPEMEHHOCTH T, T. €. N HE3aBUCHMBIX CITy-
YaliHBIX BEJIMUUH, KaXK/as U3 KOTOPBIX paclpeseneHa
10 OIHOMY M TOMY )K€ 3aKOHY, UTO M CiIydaiiHas BeJu-
ynHa T. TakuM 00pa3oM, 3aada ObUIA CBEACHA K OTIpe-
JeTICHHIO 3aKOHA pacupeelieHHs T M CTaTHCTHYECKOH
OLICHKE €ro IapaMeTpOB.

B xoze skcniepumenTa (PUKCHPOBAIOCH BPEMSI OT
HaJaJia 3aXBaTa aKeTOB U3 3(upa J0 MOMEHTA TOJIyde-
HUsL JaHHBIX [OJIB30BATENEM Ti, TAC | — HOMEp TeKymieit
peanuzauuy ciaydanHoro mpouecca. VcneiTanus npu
nepeiade JaHHBIX OCYIIECTBILUINCE B OHHUX U TEX JKE
YCIOBUSIX, TIPH 3TOM AENATI0Ch IPUEMIIEMOE IS IIPaK-
THKH JOIIYIICHUE, YTO ONpeeNsieMas BEIMINHA T IPU
Ka)kJIOM HCITBITAHUH paciipezieieHa 110 OJJHOMY ¥ TOMY
XK€ 3aKOHY U OLICHKH IapaMeTpPOB 3TOr0 paclpeselie-
HHUSI MOTYT OBITH OLIEHEHBI 110 OJHOW JOCTaTOYHO
Oonpiioi BeIOOpke. To ecTh mpeanoaragoch, 4To
CIIy4alHBIH mporuecc o0Janall CBOWCTBAMHU CTallHO-
HapHOCTH ¥ 3proandHocT. Cxema cOopa JaHHBIX, KO-
TOpast OblIa pean30BaHa B XOJE SKCIIEPUMEHTa, Mpe-
CTaBJIeHa Ha pHCYHKe 4. Bce m3MepeHus nmpoBoanImch
B CeKyHIax B cucteme eamaoro Bpemenu UTC ¢ tou-
HOCTBIO 3 JIECSTUYHBIX 3HAaKa IIOCIIE 3aATOH.

| EanHoe spema UTC

.
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Pucynox 4 — Cxema cbopa 0anHbIx 0 C60€8pEMEHHOCMU 0OMEHA COOOUWEHUAMU

BBuny crienvuky oOHapyKeHHs! TOTEHIMAILHO
BPEIOHOCHBIX TOYEK JOCTYIA, CBA3aHHON C HEOOXOIu-
MOCTBIO PETYISPHOTO MEPEKIIFOUCHIUS MEXIy KaHaJTaMU
[12], OBLTO TPHUHATO pelIeHHe OCYLIECTBIATH 3 LUK
CKaHMPOBaHUE CETH C MHTEPBAJIOM CKaHHPOBAHMS OfI-
HOTO KaHaJla B | CEKyH/Ty M MOCIIE0BATE/IBHBIM IIEPEX0-
JIOM Ha KaKIbeIH 13 13 kaHanoB B guamna3one 2,4 I'T'm. Ta-
KUM 00pa3oM, BeJIMYHHA T ObUIA OTPaHWYEHA CHU3Y TEO-
peTHueckuM BpeMeHeM cOopa [aHHBIX T, = 39cC.

30

]
L]

YacToTa, Wt
=

0

[MapajuiensHO cO cOOPOM JaHHBIX OCYHIECTBILIACH UX
00paboTKa (aHaJM3), TIOCIIE YeTO YIOPsI0YCHHbIE JaH-
HbIE OTIPABILUIMCH HA CEPBEP, OT CepBEpa — K KIIUEHTY
(JIITP). s miccnenoBaHust NOJTyUeHHbIE IaHHbIE 00 OT-
JIEBHBIX peaM3alysix CIIy4aiHOI BeNMUIMHBI T; ObUTH
MPEJICTABIICHB! B BHZIE TMCTOTPAaMMBI, KOTOpasi MpHBeE-
JIeHa Ha pUCYHKE 5.
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Pucynox 5 — l'ucmoepamma nokazamensi c6éoepemeHHocmu nepeoai OaHHbIX
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W3-3a BO3gelCTBHS HAa T MHOTHX CITy4alHbIX (hak-
TOpPOB (TIOMEXH, TTOTOIHBIC YCIIOBHS, HATPEB TEXHUKU
1 T.7.) ObLTa IPUHSTA TUTIOTE3a, YTO B CHITY IEHTPAITh-
HOM MpeneiabHON TEeOpeMbl, cilydaliHas BEJIWYMHA T
pacripenielieHa 10 HOPMAaJbHOMY WM yCEYCHHOMY
HOpMalbHOMY 3aKOHY. OT yCEe4eHHOT0 HOPMaJIbHOTO
3aKOHA pacIpenNeeHns] BO3MOXKEH IIepexol K HOp-
MansHoMy. Ilpu cootHomenun M, — 7, = 3+ g, yce-
YEeHHOE paclipe/ie]leHHe MOXET ObITh 3aMEHEHO HOp-
MaJIbHBIM 0€3 CYIIECTBEHHBIX ITOTEPh B TOUHOCTH BbI-
yucnenuit [13, c. 31]. B cBs3u ¢ 3TUM pH OLEHKE

4

CBOEBPEMEHHOCTH Iepe/laul JaHHBIX PaldOHaJIbHO
MPOBEPUTH THIIOTE3y O HOPMAIBHOM pacIlpeneICHUN
T, 4TO ¥ OBUIO OCYIIECTBIICHO B XOJI€ SKCIIEPHMEHTA.

Tect Illanupo-Yunka noATBEpIMIT HOPMaJlb-
HOCTh DACTpEENCHNS] M3MEPEHUH NpH P-3HAYCHUHU
0,102 nnst ypoBHs 3HaunMOcTH 5%. B Tabnue 1 npen-
CTaBJIEHBl OCHOBHBIC ITapaMETPhI MOJYIECHHBIX B pe-
3yIbTaTe SKCIIEpUMEHTa TaHHbIX. Ha pucyHke 5 npen-
craBieHa «KBaHTUIL-KBaHTHIB» rpaduyeckas Mo-
JeTb.

%
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TGOPGIHUHGCKUG JHaqeHUR
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Pucynox 5 —Keanmunv-keanmuns epagux pacnpedenenus ciyyainol 6eautunbl
Tabmuma 1
OcHOBHBIE Pe3yJIbTaThl MPOBEAEHHOT0 IKCIIEPHMEHTA
Pa3mep BIOOpKH 100
Pacnpenenenue Hopmanbhoe
Hanuuune npomaxoB 1o npaBuity 3-X curm Her
Bribopounoe cpenHee 39,186
Menuana 39,183
CpenHeKBaApaTHISCKOE OTKIOHCHUE 0,043
Jucnepcus 0,179
KoadduimenT acnvmmerpun 0,360
KoaddrmmenT sxcrecca -0,244

PC3yJ'ILTaTBI pacyueTa JOBECPUTCIBbHBIX UHTCPBAJIOB AJId ,I[OBepHTeJ'ILHOﬁ BEPOATHOCTHU 95% MpeaACTaBJICHLI B

Tabmuue 2.

Tabmuma 2

JloBepuTe/IbHbIE HHTEPBAJIbI

I[OBepI/ITeJ'IBHBIf/‘I HMHTCPBAJI JI51 MaT. OJKMAAHUSA

(39,177 39,194)

JoBepHUTeIbHBIN HHTEPBAN IS TUCTICPCHH

(0.00147; 0.00247)

TpeboBaHus K IMOKa3aTelsIM CBOCBPEMEHHOCTHU
MOTYT OBITh 33/IaHBI B BHJE JIONMYCTHMOIO BEPXHETO
npeziena T, 3Ha4eHUI BpEeMEHM Nepeaadn AaHHBIX T.
YuuteiBas, 4yTO BCErAa T > T,, BEPOATHOCTH IOMNAaa-
HUSI BEJIMYHMHBI T B TpeOyeMblii HHTEpBaJ IPH MPOU3-
BOJIFHOM pacHpeAe’IcHUH MOXKET OBITh OmperesicHa ¢
MOMOIIBIO CIIEAYIOMIEH (POPMYITBI

T

B
Pty <t< 1) = f fr(t, a3, a5, ..., az )dt,
Ty

rae f°(t, af, a3, ..., 0 — IUIOTHOCTH pacipezaee-
HU BEJIMYWHBI T, 3aJar011asACsa OCHCHHBIMUA MapaMeT-
pamu a3, a3, ..., 0.

IIpu HOpManbHOM pacrpenelneHud Gopmysa
IMPpUMET BU

~(t-Mp?

P(t,<t< 1) = ["——e 2¥ -dt.

Ty opV2m
Jis ynpouieHus BBIYHCICHUN MPUMEHUM (yHK-
nuto Jlamnaca

Ty—M7 Ty—Mz
P(t,<Tt< 1, = (D(—" - I)—(I)(—” . T).
Ot Ot
s yCcTaHOBJIEHHOTO BEPXHEr0 3HAYEHUS T, =

39,5 BepostHOCTH P mpeBsbitaet 99,999%.

Takum 00pazoMm, B pe3yibTaTe IKCIEPUMEHTA
OBLTa MOATBEPIKIICHA THIIOTE3a O HOPMAaJIbHOM 3aKOHE
pacrpeieNieHusl CIIy4aiiHOM BEJIMYUHBI T, YTO MO3BO-
nsiet JIITP oneHuTh Moka3aTeiab CBOEBPEMEHHOCTH 110
CTaTUCTHYECKON BBIOOpPKE C yKa3aHWEM JOBEPUTEIb-
HOI'O MHTEpBaja Il MaTeMaTU4eCKOT0 OXUIAHUS U
qucriepcui. COBOKYITHOCTh CTaTHCTHYECKUX OIIEHOK
apaMeTpPOB T MOXET OBITh HCIIOIB30BAHA TPH ONTH-
MHU3aLMM NPOTrpaMMHOM M alnapaTHOM YacTu Cu-
crembl Monutopunra Wi-Fi cereil, a 3HaueHus T, U
P(1, < T < T1,) yKa3aHsl B IIaCIIOPTE HA U3/IEIHE CHU-
crembl MoHHTOpUHTa Wi-Fi cereii.

Martepuan NOATOTOBIIEH IIPU MOAJEPHKKE IpaHTa
bnarotBopurenpHoro ¢honma Bnagumupa Ilotanuna.
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MODELING AND OPTIMIZATION OF THE STRUCTURE OF A HIGHLY FILLED POLYMER
COMPOSITE MATERIAL IN THE PROCESS OF MIXING COMPONENTS
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Abstract

DOI: 10.24412/2701-8369-2021-17-65-73

One of the approaches to modeling the structure formation of a highly filled polymer composite material
(HFPCM) by mixing its components represented by liquid and solid phases is considered. To develop a model of
the mixing process, one of the heuristic algorithms was used, i.e. the “metal annealing” method. The model is
formalized with the condition of averaging the particle sizes inside each fraction, as well as the morphology of
their surface. As a representative element of the model, a unit cell in the form of hexogonally densely packed
particles around one introduced into the composition of the composite material (in small quantities, up to 5%) was
adopted. The voids in the cell are filled with liquid polymer. The developed model is based on the objective func-
tion, which involves obtaining a uniform distribution of components with the required packing density and filling
the voids with the liquid phase while minimizing the number of mixing iterations.

The results of the study, obtained during modeling, can be used in the choice of technological equipment and
the determination of its operation modes to obtain the specified characteristics of HFPCM, as well as in predicting
the possibility of obtaining the required properties in the process of mixing its components.

Keywords: highly filled polymer composite materials, structure formation, modeling, mixing of powder com-
ponents in a polymer binder

Introduction

Highly filled polymer composite materials
(HFPCMs) are a mixture of uniformly distributed pol-
ydispersed particles of a solid phase ranging in size
from 40 to 200 um (depending on the composition of
HFPCMs, some components may be nanosized parti-
cles) in an amount of 75-85 wt.% in a liquid-phase
polymer media [1]. Due to the selection of fractions of

solid-phase components, their quantitative ratio, and
surface morphology, their most dense packing is
achieved. The most appropriate number of mixing cy-
cles and correctly chosen technological modes of mix-
ing equipment ensure uniform distribution of particles
of each component in the polymer material, filling of
all voids with this polymer and cladding of the parti-
cles surface of solid-phase components.
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In most cases, the methods and modes of mixing
the components of the HFPCM are determined empir-
ically for each composition and type of technological
equipment [2], taking into account the analysis of a
large number of experiments involving the selection of
a suitable sequence for adding components to the over-
all composition, its mixing time, rotation speed of the
working mixer body, temperature, vacuum in the op-
erating chamber of the mixer and other characteristics
of the technological process. As is well known, this ap-
proach is quite long-time, since it involves a periodic
stop of the manufacturing process of the composite
material at a certain stage for sampling and conducting
appropriate measurements. It should be noted that the
data obtained during the measurements are not always
changed accordingly when scaling the manufacturing
process of the HFPCM.

In turn, the manufacture of the HFPCM in the re-
quired volumes for measurements due to the high price
of raw materials and the need for subsequent disposal
of the experimental sample is a rather expensive re-
search method. One of the approaches that minimize
the number of experiments and, consequently, reduce
the cost of the desired result, is the modeling of the
process under study. In our case, it is the process of
mixing components and production of the HFPCM
with desired properties. As a rule, the first stage of
modeling is the formalization of the objective function.
Its quality of the implementation largely determines
the performance of the subsequent stages of the model
construction of the studied process.

Calcium carbonate particles

1. The construction of a unit cell model of
HFPCM

In the issue under consideration, particles of
solid-phase components of four types are subject to
mixing: coarse and fine fractions of calcium carbonate
(CaCo0s) of MTD-2 grade
(GOST 17498-72), bakelite powder and antioxidant,
which is used as a diamond-containing charge mixture
obtained by the method of detonation synthesis of a
mixture of trinitrotoluene (C¢H2CH3(NO2)3) and cy-
clotrimethylenetrinitroamine (CH2)3N3(NOy)s) in a
proportion of 50:50 [3]. The qualitative composition of
the diamond-containing charge mixture and its proper-
ties are described in reference [4].

To formalize the objective function of the mixing
process and calculate the appropriate values of the
amount of each component and the characteristics of
their fractional composition, at the first stage, we will
construct a unit cell model formed during the packing
of solid phase particles. The basis for the development
of this model is the approach described in reference
[5], where a unit cell with a coordination number of 12
is formed during the hexagonal dense packing of par-
ticles of solid phase components. The most acceptable
description of these particles to simplify the calcula-
tions would be their representation in the form of a
sphere. In the center of this unit cell is a particle of ba-
kelite powder, to which 12 particles of calcium car-
bonate are adjoined. Its view is shown in Figure 1.

Bakelite powder particle

Figurel. The model of unit cell packing of the HFPCM solid phase

To obtain the most dense particle packing, it is
necessary that the linear sizes of the fractions of cal-
cium carbonate and bakelite powder would be rela-
tively equal, and the mass ratio, according to the values
of their density, would be approximately 24:1. For any
other components of the HFPCM solid phase, making
a system-forming matrix, and the chosen approach for
constructing a unit cell (1+12), the following depend-
ences of the mass ratios were established in reference
[6]
mOpr (1)

Np,

where m— mass of the component whose particle
(bakelite powder) is located in the center of the unit
cell;

m, — the mass of the component whose particles
(calcium carbonate) are adjoined to the central one;

m, =

pr; po— densities of the considered solid-phase compo-
nents (1 and 12), respectively;

N — coordination number inherent in the formed
unit cell.

For other mass ratios of the components, the num-
ber of particles of each of them in the unit cell can be
determined through the following dependence

n,_mp, @
n. mp,
where n, and n— the number of particles in the
unit cell of the o and r components, respectively.
Taking into account expression (1), the fractional
composition of bakelite powder and calcium carbonate
with a particle size of 180 um was chosen. At the same
time, in order to obtain the particle packing density in


https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4
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the considered unit cell at a level of 0.84 - 0.86 (corre-
sponding to a certain packing density ¢), the calcium

carbonate particles are chosen by two fractions. When
determining the appropriate particle size ratio, the ap-
proaches described in reference [7] were used, which
were refined using the capabilities of the KOMPAS-
3D software product and expressed as follows
D = (0,2+0,225): Dy,. (3)
where D, fine particle diameter;

a)

Dyp.— coarse particle diameter.

According to the established dependence, the me-
dian values of calcium carbonate particles for coarse
and fine fractions were 180 and 40 um, respectively.

The developed model of the cell, consisting of 13
particles, forms 13 octahedral and 26 tetrahedral pores
(voids) [7], in which particles of a fine fraction of cal-
cium carbonate and other components of the HFPCM
solid phase are distributed. Options for such a distribu-
tion are shown in Figure 2.

0)

Figure2. Options for filling the voids with particles of a fine fraction of calcium carbonate (a) — a particle in a
tetrahedral pore; b) — particles in the octahedral pore)

It is assumed that the components of the solid
phase with a particle size of less than 10 um (including
those having a nanosize) together with liquid-phase
components will fill voids formed between the filler
particles. For such a unit cell, according to the chosen

fractional composition, its basic characteristics are cal-
culated and the appropriate stoichiometric composi-
tion is determined. The calculation procedure is de-
scribed in reference [6], and their results for solid-
phase components are given in the table.

Table
Characteristics of the solid-phase components of the HFPCM forming the unit cell
£ 5 o = 5 = = o &
. | &8 tE| § 8 82 | 8 5EES
3 2 g > o s 3 a S — S - c 0o
= + o = —_— = = L C - E
Bl S8, | % g2 | 555 | £8 25 | 3282
Component name = G 3 E > S & o = S = o & E oS>
R O 4= 5 S o E== P S 2 S S B0
] € O = e 288 ° > £ © v 284
£ | 39 g | 2 Pk 2 | 8 ESET
| $= = = == 83
Calcium 9-10° | 3,05-10712 8,27-10° 12 1 0,99-107 | 1,22-10° 72,6
carbonate i s | 2710 Lt i a7
(CaCO3) 2-10 3,35-10 9,08-10 143 | 1,3-10 7,2-10 11,04
Bakelite powder 9-10° | 3,05-10%% | 1360 | 4,15-10° 1| 4,15-10° | 1,02-107 3
Diamond-
containing charge | 2-10® | 3,35-10% | 3850 | 1,29-10%° | 9,026-10° | 1,16-:10° | 4,5-10° 0,9
mixture

The liquid phase in the considered HFPCM is 15
wt. %. The components of the liquid phase fill the
voids formed between the particles of the solid phase
and cladding their surface. The volume of the liquid
phase of the unit cell takes on the value

V|:V e+V v (4)
where \/, — volume of the liquid phase of the unit

cell of the HFPCM;
V. — volume of the liquid phase of the HFPCM

necessary to fill the voids in the unit cell;

V , — volume of the liquid phase of the HFPCM

necessary for cladding the particle surface of the unit
cell.

In accordance with the established stoichiometry,
each unit cell (providing their uniform mixing) ac-
counts for 3.6:10®8kg or 3.8-10"* m? of a liquid-phase
polymer binder. At the same time, the calculation of
the liquid phase values for the chosen unit cell, due to
the absence of clearly defined external boundaries, can
be carried out only with a sufficiently large inaccuracy.
With this in mind, to determine the characteristics of
all the components that make up the unit cell, a repre-
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sentative element in the form of a hexagonal prism re-
peating in a hexagonal dense packing is chosen with a

height
2
H, =2 /—-Db ©)
3

and base area

Sy, = ﬁ -D2 (6)
2
where HC — height of the representative element

(hexoprism);

Fine fraction of calcium carbonate

S, — base area of the representative element
(hexoprism).

A view of the unit cell model with the mutual ar-
rangement of the particles of bakelite powder and the
coarse fraction of the filler, as well as its representative
element with the mutual arrangement of the particles
of bakelite powder, coarse and fine fractions of the
filler are shown in Figure 3.

Bakelite powder particle

Coarse fraction of calcium carbonate

Figure 3. Unit cell model for hexagonal dense packing of particles with a coordination number of 12 and its
representative element

The representative element has one particle of ba-
kelite powder in the center of the figure and 18 seg-
ments (types A, B and C) equal in volume to 5 particles
of a large fraction of calcium carbonate. A fine fraction
of calcium carbonate is located in 8 tetrahedral pores
(1 particle in one pore) and 6 octahedral pores (9 par-
ticles in one pore). Using the capabilities of the
KOMPAS-3D software product, the ratio of the linear
dimensions of the representative element and the cho-
sen unit cell was determined, which was 6/13.

Then, based on expressions (5) and (6), the unit cell
volume will be

V¢ =6,5V2D7, @

and the volume of the components of the solid phase
in it will be

V{ =6,5v2D3;, ®)
where Vci — volume of the i unit cell;

Vti —solid phase volume of the i unit cell;

i — particle packing density in the i unit cell.

In terms of the established ratio, the volume of voids
in the unit cell, which had to be filled with a polymer
binder, is 2.26-10* m®, The remaining polymer material
(1.54-10™ m3) during mixing should be evenly distrib-
uted over the surface of the particles (5.93-10° m?) of the
solid phase of the unit cell. The specific value of the dis-
tribution of the polymer binder to the size of the particle
surface of the HFPCM solid phase will be 2.6-10* I/mZ.
This is equivalent to a coating of 260 nm.

Further on, to simplify the calculations, we will
consider not all components of the solid phase, but
only particles of bakelite powder and two fractions

(coarse and fine) of calcium carbonate. We denote the
particles of bakelite powder and a coarse fraction of
calcium carbonate as ni= 1 and nz = 12, respectively.
As was shown during the construction of the unit cell,
the voids between these particles are filled with parti-
cles of a fine fraction of calcium carbonate in an
amount of na. In real terms, nz varies in the range from
39 (provided that at least one particle of a fine fraction
of calcium carbonate gets into each formed void) up to
143. The volumes of these particles are denoted by V4,
V3 and Vs, respectively, and the volume of the formed
voids is Vo. Then the volume of the entire HFPCM (V.)
mixture will take the value

V. =Vg +Vi +V5 +V3+V|.
9)
The constructed model of the unit cell is the basis
for the formalization of the process of mixing compo-
nents and obtaining a HFPCM mixture.

2. Formalization of the mixing process of the
HFPCM.

The process of mixture formation can be repre-
sented as a random process of filling an elementary cell
with particles of three types and liquid polymer mate-
rial, where the following tasks are solved:

To obtain a uniform distribution of all solid-phase
components in the HFPCM volume and creating rela-
tively the same composition;

To reach the densest packing of particles of the
solid phase due to their rational distribution in the
HFPCM volume;

To ensure the most complete filling of voids
formed in the particle packing of solid-phase compo-
nents with a liquid polymer;
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To clad the entire surface of the particles of the
solid phase with liquid-phase components.

This process will be reproduced using the “metal
annealing” algorithm [8].

We assume that the volume (v1) of an individual
particle of the first type, which is part of the unit cell,
with an average diameter ds, will be

V= nd}
e (10)
the volume of particles of the second (v2) and
third (vs) type, included in the unit cell, with average
diameters d; and ds, will be

3 3
d md
V> =—u V3:_3

6 respectively.

(11)

And the total volume of particles in the unit cell,
according to the specific example shown in table 1,
will be

n(d$+12d3+143d3)
6 (12)
Provided that in the considered task di;=d,, we

simplify expression (12) by designating the particle di-
ameter of the first and second type di 2

13n(d$, +11d3)

6 (13)

The volume of polymer material v; in the unit cell,

according to expressions (4) and (9) and under the con-

dition vo—0, as well as in our example Dy = d12, Will
be:

Vi1 +Vy +V3 =

Vi1 +Vo +V3 =

143nd3

Vi =2,36d3, — o
(14)
Considering the distribution of particles in the in-
itial material to be uniform, we estimate the probability
that a particle of bakelite powder will get into the cell
at the beginning of this process
_ Vi _ nd3
Vi+Vz+Vs 13n(di,+11d) (15
For the probability of particles of coarse and fine
fractions of calcium carbonate entering the unit cell,
we can write down, respectively
nd$ nd3
= Ta(a3 a1q3) P37
13n(d3, +11d3)

P1

P2

(16)

From the normalization condition, the probability

of the formation of voids within the chosen unit cell
will take the value

Po =1-p1—p2 — Ps.

17

The process of compaction of a cell is the search

for such a combination of particles to be chosen, in

which the volume of voids (vo) is the smallest, that is

Vo — 0. This event corresponds to the smallest vol-

ume of the cell itself, that is v, —>y™" . In accordance

with expression (9), the voids in the unit cell are filled

13n(d3, +11d3)

with the liquid-phase HFPCM component. In this case,
the part of the polymer material remaining after filling
the voids is intended for cladding the surface of the
particles of solid-phase HFPCM components. The vol-
ume of this part of the liquid phase spent on the com-
plete cladding of all particles will be proportional to
the surface area of the particles of each type, their
quantity, as well as the thickness of the cladding layer
and will be

Vp =h(ms;+n,S;, +nss3) =hse, (18)

where S¢ — total surface area of the particles of
solid-phase components of the unit cell;

S1, S2, S3—particle surface area of the correspond-
ing type (taken from the table);

h - thickness of the cladding layer.

The cladding process is a search for such a com-
bination of the distribution of the fuel binder, where
the area of the cladding layer (s ) will correspond to

the surface area of the particles of the solid-phase com-
ponents of the unit cell, i.e. s, —S,

Thus, the cyclic step-by-step (i=1,2,...) procedure
for obtaining the required cell consists in:

the formation of the densest packing of particles
of each type with the volumes and quantities n;, nand
nz chosen for them;

the maximum filling of the space between the par-
ticles of the solid phase with the liquid-phase HFPCM
component, minimizing the volume of voids vy —0
(or minimizing the volume of the cell itself, that is
Ve > vemy;

cladding the surface of each of the particles with
the liquid-phase HFPCM component, the area of

which for the considered cell will be S¢ .

The required cell, representing the final solution
of the task, will be characterized by a vector that has
coordinates

X % = X[ng,n2,Nn3,Vo —>0,5, —=>s.]. (19)

The solution to the optimization task will lie in
the search for particular solutions that satisfy the
abovementioned conditions for obtaining the required
cell, and their subsequent coordination to choose the

most appropriate approach to prepare the required
mixture of the HFPCM.

3. Development of an algorithm for construct-
ing a particular solution

The procedure for forming the contents of a unit
cell is represented by the following steps.

We denote the number of particles of the first,
second, and third type, respectively, randomly chosen
into the unit cell during mixing at the i step. Such a cell
will be characterized by a vector having coordinates
X' =X"[ng,n%,n3,vo].

Then it can be written

vi :n{%ndf, vh :n;%ndg, v :nééndg’. 20)
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To obtain the value of the void volume, we use
the relation

vh =vl — (vl +vh +vh). 1)

Using a random number sensor, we choose a
number ¢ uniformly distributed over the interval
[0;1].

If c€[O0, p1], then we make a decision on getting
particles of the first type into the unit cell.

If ce[p1, p2], then we make a decision on getting
particles of the second type into the unit cell.

If ce[p2, p3],then we make a decision on getting

particles of the third type into the unit cell.
If ge[ps,1], then we make a decision that not a

single particle gets into the unit cell (that is, the pres-
ence of a void in this cycle of the procedure).

The abovementioned calculations are repeated N
= n; +ny+ nz number of times corresponding to the
number of all particles that should be part of the future
“ideal” cell. As a result, a unit cell will be formed at
the first step of the iterative procedure, characterized

by the vector X1= Xl[nll, not, ngt, vcl], and its
volume will take the value
V¢ =V, =6,5/2D3!, . (22)
According to the given scheme, unit cells with a
random structure are formed at each i step of the itera-
tive procedure. That is, the so-called particular i solu-
tion is being framed, which, in accordance with the

metal annealing algorithm, should be further improved
(the cell will become denser) while it is mixed.

The quality of the resulted cells (the efficiency of
each particular solution X;) will be characterized by the
proximity of the wvector X;i to the vector

X %Pt = X [ny,n5,Nn3,vi"]. The value is calculated
for this
Ei =[(n: —n{)?r® +(n2 —nb)?r3 + (ng —n})?rd], (23)

and the difference is determined at each subse-
quent (i+1) step

AEi, i =B, —E. (24)

The algorithm for framing a particular solution is
shown in Fig. 4.

Based on the considered algorithm for framing a
particular solution, an algorithm is synthesized that im-
plements the “annealing” procedure and the search for the
best solution. Such a solution will be when the unit cell
contains the smallest volume of voids and at the same
time the surface of all particles was clad with the liquid-
phase component of the HFPCM.

The subject matter of this procedure includes the
following actions: if AEi+1,<0, then the new solution is
better than the previous one and is remembered. Oth-
erwise, before discarding it and proceeding to the next
iteration, the probability of maintaining the resulting
“bad” solution is estimated. This probability depends
on the so-called "annealing temperature™. An analogue
of the "annealing temperature” is the volume of the

unit cell vé*l, which decreases from iteration to iter-

ation. It is proposed to adopt the law of changing the
volume of the mixture (i.e., the law of compaction of
the unit cell) as follows:



71

German International Journal of Modern Science Ne17, 2021

C )

s=0, v=0,
myj,1k=0

>

\ 4

Value determination
£,6,8

Er<p1

yes/

ri=r1+ &An
V=1, s = s+
m=m+1

=t Ar
V= v, s=ste?
Jti

yes/

r3=r3+&Ars

K=k+1

v=virs, s =5 + mrs?
I=1+1

L

;’GS

/

X vector generation

!

Calculation of the efficien-
cy of a particular solution
Ei, AEi+,i

—»

<

Figure 4. Algorithm development of a particular solution

vl =vc0[1+%], i=12,.. (25)

ia
I

Here ae[1; 2; 3] is a tuning factor, regulating the
annealing rate; v, is a limit value of the unit cell vol-
ume.

At the end of each i iteration, the volume v¢' is
adjusted (in accordance with the expression

i 1
Ve =Veo[l+ T]) and the probabilities of choosing

HEd

i
particles of each type are recalculated according to the
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following formulas for a given number of particles of each of the solid-state
) vioo v ) v components of the HFPCM.

Piﬂ = —} p'2+1 = —,2 péﬂ = —? Modeling was carried out for a volume of a mixture

Ve Ve Ve o _ of 2.375 |, which is mixed in a SP-15 planetary mixer

In accordance with the normalization require-  (Russian Federation) with two mixers and a diameter of a

ments pyt=1—pitt— pbt— pit. mixing bowl of 335 mm. Similarity criteria for the chosen

The process of forming the contents of the unit
cell is repeated, i.e. (i+1) iteration is performed.

The calculations continue until the value AE;,y;
with a predetermined accuracy approaches zero, i.e.
AEj,1i =0.

The number of iterations (mixing cycles) i, under
which the above condition is fulfilled, characterizes
the required mixing time of bakelite powder and two
fractions of calcium carbonate. A comparison of the
values resulted during the modeling with the measured
values of the mixing results on a specific mixer will
make it possible to form a suitability scale of the mod-
eling results to the operating modes of technological
equipment.

4. Verification of mixing model of the HFPCM
In order to assess the functional completeness, accu-
racy, and reliability of the simulation results using the
proposed optimization method, a model was developed
that describes the mixing of the HFPCM and its verifica-
tion was carried out. The model is based on the optimiza-

tion task X % = X[ng,nz,Nng,vi"] of finding the
conditions for obtaining the minimum unit cell volume

mixing equipment (Reynolds, Frood, Euler, and Weber
criteria) were calculated in accordance with the ap-
proaches described in Reference [9] for dispersed sys-
tems with a particle diameter of 180 um. Based on the
calculation results, the following modes for mixing were
determined: blade rotation speed — 20 rpm; the tempera-
ture of the mixed mixture — (T) 303-308 K; pressure in
the bowl — (P) 0.075 MPa.

The resulted simulation values showed that for
given mixing modes, the smallest unit cell volume
(8,29-10 1t m®) will correspond to 20,5 — 21 minutes of
mixing. The dynamics of a decrease in the unit cell vol-
ume during mixing is shown in Fig. 5 a.

Verification of the model was carried out by com-
paring the results obtained from the simulation results
with the data obtained in the study of samples taken dur-
ing mixing the components of the experimental composi-
tion of the HFPCM. Sampling was carried out every two
minutes of mixing. As a comparable parameter, the den-
sity of the mixed composition was measured as the recip-
rocal of its volume, formed by a set of unit cells (simu-
lated parameter). During the mixing of the experimental
composition, it was found that the maximum density
(1922 kg / m®) was achieved from 21 to 22 minutes of
mixing. The dynamics of changes in the density of the
mixed composition is shown in Fig. 5 b.
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Figure 5. Verification results of the mixing model: a) dynamics of obtaining the minimum unit cell volume; b)
the dynamics of changes in the density of the mixture
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A comparison of the diagram characterizing the dy-
namics of the change in the unit cell volume obtained dur-
ing the simulation and the diagram reflecting the nature
of the change in the density of the mixed composition
makes it possible to conclude that the model matches the
real mixing conditions.

Conclusions

The approach of modeling the process of mixing
the HFPCM components, based on the use of one of
the heuristic methods, i.e. "metal annealing", is consid-
ered. The process of a uniform distribution of all com-
ponents in the HFPCM is formalized. When formaliz-
ing the mixing process, the probabilities of obtaining
the densest packing of particles of solid-phase compo-
nents, cladding of their surface with polymer material
were taken into account, and the possibility of mini-
mizing voids by filling them with a liquid-phase com-
ponent of the HFPCM was analyzed.

The proposed modeling method avoids local er-
rors in the study of the formation process of the densest
packing of particles of solid-phase components during
their mixing, filling the formed voids with a liquid-
phase polymer material and cladding the surface of the
mixed particles with it. The presence of such a model
makes the mixing process more predictable, providing
the HFPCM manufacturer with the required technolog-
ical information. This makes it possible to improve the
technological process by obtaining appropriate modes
at the stage of its development and thereby obtain the
methodological basis for the formation of a quality
management system in production.
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The problem of protecting information by con-
verting it so that it can't be read by outsiders. Illegal
intrusion into software has always been a major prob-
lem for software developers.

Cryptology (cryptos - secret, logos - science)
deals with the problem of protection of information
through conversion. Cryptology is divided into two ar-
eas - cryptography and cryptanalysis. The rapid devel-
opment of cryptographic systems took place during the
First and Second World Wars. The emergence of com-
puter systems from the post-war years to the present
day has accelerated the development of cryptographic
methods [1].

In automated systems, protection of information
by cryptographic methods can be used both to protect
information processed on a ECM or stored on various
types of memory devices, and to block information
transmitted over a communication line between differ-
ent element systems.

The computer industry also includes ever-evolv-
ing software viruses, from which the whole world suf-
fers. Hackers' continuous attempts to break into vari-
ous networks and systems force them to create stronger
defenses. These are part of the damage done to soft-
ware developers. Huge financial resources are spent on
the fight against viruses. No major victory has been
achieved in this area yet. This is not surprising, as the
computer industry is developing. In addition, this part
of the market is a source of high income. An example
of this is Microsoft, which has grown from a group of
small developers to a giant company that has been
making high profits for several years. So, if there is a
high income, then there are those who want to get a
part of it illegally. Thus, the protection of information
is one of the most important problems in the develop-
ment of information technology.

To develop a protection system, a compiler with
good mobility of generated code is required. The de-
mand for mobility is conditioned by the resource ca-
pacity of the encryption and decryption algorithms.
Also an environment with good COM support is re-
quired. It is preferable that the language be object-ori-
ented. Thus, it can help to develop a fairly complex
polymorphic generator.

Using the Visual C ++ environment is a natural
choice. Visual C ++ meets all the necessary require-
ments. Also a library to compress the data is required.

The most suitable is the ZLIB library. Let's look at
them separately in order to indicate why such a choice
was made. Our reviews will include C ++ language,
Visual C ++ environment, ATL active template li-
brary, ZLIB library.

The C ++ object-oriented language was estab-
lished as an extension of the C language. C ++ devel-
oped by Bjarne Stroustrup is popular among program-
mers for the following important reasons:

1. Several accomplishments to the standard C lan-
guage have been made in C ++. The most important of
these accomplishments is the object orientation, which
allows the programmer to use the object-oriented par-
adigm of preparation.

2. C ++ compilers have extensive access, the lan-
guage meets ANSI standards.

3. Most programs in the C ++ programming lan-
guage have extensive access, the language meets ANSI
standards.

4. Most programs in the C programming language
can be compiled with the help of the C ++ program-
ming language compiler without change or with insig-
nificant changes. In addition, many programmers who
know the C programming language can gradually mas-
ter the new features of the C ++ programming lan-
guage and start working with its compiler. In this case,
there is no need to learn a new complex object-oriented
language from scratch.

5. Programs in C ++ language usually maintain
the effectiveness of programs in C language. Thus, C
++ designers have paid great attention to the efficiency
of the generated code, the mobility of the C ++ code is
the most relevant in matters where it has important
value.

Many experts consider C ++ language as a free
language, but in fact C ++ is an advanced object-ori-
ented extension of C. Language enables mixed pro-
gramming using the programming concept of C lan-
guage and object-oriented concept. This can be char-
acterized as a shortcoming.

C ++ is a relatively new and evolving language.
The ANSI standard was approved in 1998, and not all
compilers fully comply with this standard. After that,
the compilers tried to meet the standards in the lan-
guages created in accordance with this language. De-
spite all this, this language is very popular and wide-
spread.
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The choice in C ++ language is stopped for the
following reasons. So the Visual C ++ environment
will be used, there is no point in giving up the ad-
vantages of the C ++ language, and this program is
quite complex. For example, exception mechanisms
may be useful. Another advantage is the ability to use
intelligent indicators on COM interfaces. These are of-
ten very comfortable. The use of the ATL library im-
plies the need for C ++, as it is written in this language.

Modern integrated tools for developing Windows
applications allow you to automate the process of cre-
ating applications. Addition generators are used for
this. The programmer answers the questions of the ap-
plication generator and determines the features of the
application - does it support multi-window mode,
COM technology, three-dimensional controls, infor-
mation system. The generator creates applications that
meet the requirements and provides the original text.
A programmer who uses them as a template can
quickly create their own applications.

Similar automation tools for applications are in-
cluded in the Microsoft Visual C ++ compiler and are
called MFC AppWizard. By filling in several dialog
boxes, you can indicate the characteristics of the appli-
cations and get its texts with extensive comments.
MFC AppWizard allows you to create single-window
and multi-window applications, as well as to create an
application without a main window (instead of a dialog
panel is used). You can also include support for COM
technologies, databases, information systems.

Visual C ++ 6.0 has been selected as the best tool
for writing in C ++ for Microsoft Windows operating
system. One of the important factors is that it supports
utilities such as Visual Assist and BoundsChecker,
which allow you to create programs quickly and effi-
ciently. The Visual C ++ compiler generates a fairly
optimized code that is important for the application be-
ing developed [2].

The Active Template Library (ATL) is the basis
for creating small COM-components. New features of
templates added to C ++ are used in ATL. The original
texts of this library are included in the Visual C ++
project system. In addition, this system includes many

masters of the Visual C ++ environment. This simpli-
fies the initial stage of ATL-project creation [3].

The ATL library provides the realization of the
key capabilities of COM components. Some lazy pro-
cedures can be avoided by using the ATL template
class.

Let's look at some ATL features

o AppWizard utility for creating the initial
ATL-project.

e Object master used to add different types of
components to a project.

e Compatible support for major COM inter-
faces such as lUnknown and IclassFactory.

e Support for user interface transfer mecha-
nism.

e Support for the basic mechanism of dispatch-
ing (automation) and two-way interface.

o Significant support for the development of
ActiveX small control elements.

The main task of ATL is to facilitate the creation
of small COM-components. The problem with MFC is
that it speeds up the development of large Windows
applications. The small size of the developed protec-
tion module does not require any work with the graph-
ical interface, and therefore it is more natural to choose
it.

The ZLIB library describes a small and comfort-
able library in C language. Its purpose is to collect and
decrypt data. So, if it is distributed in the source code,
then it will be convenient to use it in the developed
module. It should be noted that this library is freely
distributed and therefore will not lead to copyright in-
fringement.
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The Meleagris gallopavo is the largest bird in the
Meleagrinae subfamily of the Phasianidae family. It is
a dietary product that has a special place in the diges-
tion, taste and high calorie content of meat. The turkey
was first domesticated by North American Indians and
is widespread in North and Central America. In the
1580s, it was brought to Europe and Asia, and despite
the existence of appropriate conditions for its cultiva-
tion in Azerbaijan, it did not develop to the required
level. One of the main reasons for this was the wide-
spread spread of worm diseases. Therefore, taking into
account the above, we studied their helminth fauna.

Azerbaijan is slightly different due to its geo-
graphical location and unique climatic conditions. The
difference of this area from 28 meters below sea level
(in the Caspian Sea) to an altitude of 4466 meters (Ba-
zarduzu peak of the Greater Caucasus Mountains) is
due to the mild climate created by preventing dry
winds from Central Asia in the Caspian Sea and cold
air from the North in the Greater Caucasus Mountains.
. It is no coincidence that of the 11 climate types on
our planet, with the exception of the Savannah and
Tropical forests, the remaining 9 types existed in Azer-
baijan, which does not have such a large territory. On
the other hand, the territory of Azerbaijan is divided
into 5 zones, each of which differs significantly in its
climatic conditions: the Kur-Araz lowland, the Greater
and Lesser Caucasus, the Lankaran subtropical valley
and the Nakhchivan zone. With this in mind, the study
also examined whether the helminth fauna of turkeys
in these areas was different.

During the complete helminthological examina-
tion of 676 turkeys aged 3 months to 2 years by the
method of K.l.Scriabin, 510 (75.4%) 12 species, in-
cluding Postharmostomum gallinum, Railletina tetrag-
ona, R. echinobothrida, Choanotaenia infundibulum,
Trichostrongylus tenuis, Asic A. galli, Heterakis galli-
narum, Ganguloterakis dispar, Subulura brumpti,
Capillaria opsignata, C. caudinflata helminths were
found. Of these, S. brumpti was found in the territory
of the Commonwealth of Independent States, and 9
species other than A. galli, H. gallinarum and R. tetrag-
ona were found by us for the first time in Azerbaijan.
282 (41.7%) turkeys were found to have one species,
166 (24.6%) 2 species, and 25 (3.6%) 3 species of hel-
minths. Only 74.4% were found to be infected with
Nematodes, 7.8% with Cestodes, 4.7% with both
Nematodes and Cestodes, and 0.14% with Trema-

todes. The highest infection intensity and extensive-
ness was also due to Nematodes. Geohelminths C. ob-
signata, H. gallinarum, A. galli and A. dissimilis,
which grow without intermediate hosts, are more
widespread.

Of these 12 species of helminths, 9 species of hel-
minths belonging to all three classes - trematodes, ces-
todes and nematodes were found in the Lankaran sub-
tropical zone, while 5 species belonging to only nem-
atodes were observed in the Kur-Araz semi-desert
zone. In all zones, 4 types-A. galli, C. obsignata, H.
gallinarum and R. tetragona are widespread. Infection
with biohelminths was more common in the Lankaran
subtropical zone. This can be explained by the fact that
due to the mild natural climatic conditions of the zone,
there are more fertile conditions for intermediate own-
ers to live there. It is no coincidence that the very rare
helminths G. dispar, P. gallinum, C. caudinflata and S.
brumpti were also found in this area. It was
also found that the diversity of helminth fauna of tur-
keys also depends on their storage conditions. Thus,
two species of ascarids-A in turkeys kept on private
farms. While gallium and most A. dissimilis were
found, only A. galli was observed in industrial-based
farming. While 11 species of helminths were found in
private farms, only 7 species were found in specialized
farms. The infection rate (EE) was also higher in indi-
vidual farms: 87-100%, and in specialized farms -
71%. This is due to the presence of intermediate and
reservoir owners in individual backyard farms - ants,
rain worms, etc. The fact that there are more favorable
conditions for their development and survival can also
be explained by the fact that turkeys are kept together
with other birds.

Depending on age, the onset of the first infection
was observed at 3 months, the highest infection rate
(EE) -87% and infection intensity (IE) -505 copies
were observed at the first time at 5 months, and at the
second time at 14 months at 84% and 11 copies.

Depending on the season, the first infection was
observed in 3-month-old turkey chicks in spring, and
the highest infection was observed in 90.1% and 505
copies in summer. No adult A. galli-chicken ascarid
was observed in older chickens in the spring of the fol-
lowing year, due to the fact that A. galli, a chicken as-
carid, was not native to turkeys and left it before reach-
ing full sexual maturity. However, it has been observed
that even young juveniles of A. gallstones cause mass
demand, especially during migration, among young
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chickens. In our experimental experiments, we found
that A. galli turkeys did not reach the level of invasive-
ness, although they had fully formed eggs that had
reached sexual maturity.

Although turkeys are most often infected with ca-
pillaries, 33.5% with ascarids, 30.4% with heteracis
and 7.3% with rheumatism, ascarids are predominant
due to their high pathogenicity and intensity. Thus, the
most common worm diseases in Azerbaijan are Asca-
ridiosis, Capillary Disease, Heteracidosis and Rayeti-
nosis.

The spread of these diseases in all seasons and in
all zones is due to the favorable climatic conditions of
Azerbaijan, early onset of hot spring, prolonged hot
autumn and relatively mild winter, and long-term ab-
sence of helminth eggs and larvae in intermediate and
reservoir owners. should be explained by the fact that
it remains invasive and can infect turkeys all year
round.

References

1. Vaidova S.M. Features of the distribution of
bird helminths in the natural zones of Azerbaijan.
Izvestiya AN Azerb. SSR. 1975, 3.74-79

2. Qashgai Mir-Ali. Physical geography Azerb.
SSR, ed. AzFAN, 1945

3. Kiihl G.K. Physical geography Azerb. SSR.
Ed. ASU, 1959

4. Kuliev Yu.M. Helminth fauna of domestic
and synanthropic birds of Nagorno-Karabakh and ad-
jacent regions of the Azerbaijan SSR. Mat. Scientific
Conf. Post-graduate students of the Academy of Sci-
ences of Azerbaijan SSR, 1973, 69-70.

5. Bilalov R.M. Helminthiases of turkeys and
measures to combat them in the Azerbaijan SSR. Diss.
Candidate Ve. Science VIGIS Moscow, 1980.



Deutsche internationale Zeitschrift
fiir zeitgenossische Wissenschaft

LR B |

Nel7 2021

Deutsche internationale Zeitschrift fiir zeitge-
nossische Wissenschaft ist eine internationale
Fachzeitschrift in deutscher, englischer und rus-
sischer Sprache.

Periodizitit: 24 Ausgaben pro Jahr
Format - A4
Alle Artikel werden tiberpriift.
Freier Zugang zur elektronischen Version des
Journals

e Edmund Holst (Salzburg) AT

e Michaela Meissner (Ko6ln) DE

e Klara Amsel (Liege) BE

e Briana French (Cambridge) GB

¢ Joleen Parsons (Manchester) GB
¢ Dragomir Koev (Sofia) BG

e Stanislav Stépanek (Praha) CZ

e Valeriya Kornilova (Kyiv) UA

e Dmitriy Aksenov (Lviv) UA

e Valentin Bragin (Moscow) RU

e Mirostaw Bednarski (Warsaw) PL
¢ Daniela Villa (Florence) IT

¢ Mattia Molteni (Rome) IT

e Sylwia Krzeminska (Ljubljana) SI
e Kite Kraus (Vienna) AT

e Eleonora Lehmann (Berlin) DE

o Alexander Dressler (Marseille) FR
o Zdzistaw Malecki (Warsaw) PL

e Adrian Borbély (Budapest) HU

German International Journal
of Modern Science

0

Nel7 2021

German International Journal of Modern Sci-
ence is an international, German/English/Rus-
sian/Ukrainian language, peer-reviewed journal.

Periodicity: 24 issues per year
Format - A4
All articles are reviewed.
Free access to the electronic version of journal.

e Edmund Holst (Salzburg) AT

e Michaela Meissner (Ko6ln) DE

e Klara Amsel (Liege) BE

e Briana French (Cambridge) GB

¢ Joleen Parsons (Manchester) GB
o Dragomir Koev (Sofia) BG

e Stanislav Stépanek (Praha) CZ

e Valeriya Kornilova (Kyiv) UA

e Dmitriy Aksenov (Lviv) UA

e Valentin Bragin (Moscow) RU

e Mirostaw Bednarski (Warsaw) PL
¢ Daniela Villa (Florence) IT

¢ Mattia Molteni (Rome) IT

e Sylwia Krzeminska (Ljubljana) SI
o Kite Kraus (Vienna) AT

o Eleonora Lehmann (Berlin) DE

o Alexander Dressler (Marseille) FR
o Zdzistaw Matecki (Warsaw) PL

e Adrian Borbély (Budapest) HU



Artmedia24

Anschrift: Industriestralle 8,74589 Satteldorf
Deutschland.

E-mail: info@dizzw.com
WWW: www.dizzw.com

Chefredakeur: Reinhardt Roth

Druck: Einzelfirma Artmedia24, Industriestraf3e
8,74589 Satteldorf Deutschland

Die Hersteller der Zeitschrift sind nicht
verantwortlich fiir die in der Zeitschrift
veroffentlichten Materialien.

Die Autoren sind fiir die Richtigkeit der im
Artikel enthaltenen Informationen
verantwortlich. Die Meinung der Hersteller
spielt moglicherweise nicht die Ansichten des
Autoren wieder.

Bei Nachdruck ist ein Verweis auf der Zeit-
schrift erforderlich. Materialien werden in der
Ausgabe des Autoren verdffentlicht.

Artmedia24

Address: Industriestrasse 8,74589 Satteldorf
Germany.

E-mail: info@dizzw.com
WWW: www.dizzw.com

Editor in chief: Reinhardt Roth

Printing: Artmedia24, Industriestrasse 8,74589
Satteldorf Germany.

Editorial board of journal is not responsible for
the materials published there.

Authors are responsible for the accuracy of arti-
cles contained information.
Opinion of editorial board may not coincide
with the opinion of authors published materials.

In case of materials reprinting - link to journal is
required.

Materials are publishing in native author's edi-

tion.

ISSN (Print) 2701-8369

ISSN (Online) 2701-8377

Edition: Ne 17/2021 (September) — 17

Passed in press in September 2021

Printed in September, 2021

Printing: Artmedia 24, Industriestrasse 8,

74589 Satteldorf, Germany.

'T1ed

© Artmedia24

.4

iIAa

© Deutsche internationale Zeitschrift fiir zeitgenossische Wissenschaft / German International Journal

of Modern Science






