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IMPROVEMENT IN QUALITY OF MANUFACTURING THE LARGE-CALIBER
ARTILLERY PROJECTILES (122, 152, 155) FOR GUNS WITH A RIFLED TUBE

An analysis of the technique of manufacturing the large-caliber artillery projectiles (122,
152,155 mm) on modern screw-cutting lathes was carried out taking into account normalized
tolerances for metalworking of the projectile components in accordance with international
standards in force. It has been established that regardless of the qualifications of the personnel and
the use of modern machines in compliance with the requirements of international standards for
metalworking, the quality of projectiles from one batch can differ significantly in the value of drift.
The reason for the drift of the projectile in the air is the torque of forces arising from the discrepancy
in the location of the center of gravity and aerodynamic pressure in reference to the dynamic axis.
Since the projectile rotates rapidly in the air, it has been suggested that because of the presence of
manufacturing tolerances in metalworking, the center of gravity of the projectile can shift in the
transverse plane in reference to the dynamic axis of rotation, and this is the second probable reason
which, together with the first one, can affect the kinematics of the flying projectile and drift value.
Thus, shocks which deviate the projectile away from the trajectory in space and have a direct impact
on the value of drift are exactly caused by the presence and ratio of the forces of two torques caused
by a shift in the location of the center of gravity and the center of aerodynamic pressure in reference
to the dynamic axis of rotation. To reduce the range of variation (scatter) of drift values, it is
proposed to improve the quality control of artillery projectiles by introducing an additional
manufacturing operation into the engineering process for calibrating projectiles, and, if necessary,
balancing them, by means of the determining parameter in the value of residual disbalance. Both
procedures can be carried out on a balancing machine using special manufacturing equipment.
Theoretically, projectiles calibrated by the residual disbalance parameter in the same weather
conditions of firing will have a reduced range of variation (scatter) of drift values, but it is desirable
to check this in practice.

Key words: quality of artillery projectiles, calibrating the projectiles, balancing the projectiles,
projectile lateral deflection, projectile flight range, rifled-tubed guns firing accuracy.

Introduction. The first attempt to adjust the serial production of projectiles at Ukroboronprom
failed in 2018 [1], and the equipment purchased in South Korea was stopped. In the period from 2019
to 2021, the Ukrainian Ministry of Defense purchased projectiles from various private companies, but
many questions arose about the quality of projectiles that did not meet requirements of the modern
standards [2]. And finally, in November 2022, Ukroboronprom launched the production of scarce
ammunition of Soviet calibers 152 and 122 mm [3]. This news came as a surprise to everyone, since
the need for artillery projectiles for the war with the Russians was very high.

Problem statement in general. Ukraine does not have its own long-term experience in the
production of artillery projectiles for guns and is taking the first steps in this direction. According to
the head of the state joint-stock holding company "Artem", the purchased Korean equipment [4] is



capable of producing up to 18 thousand projectiles per year, which cannot meet the existing needs of
the Armed Forces of Ukraine. Therefore, Ukraine cannot manage without the supply of projectiles
from foreign partners in the war with Russia. The firing range and accuracy depend on various factors
[5]: firstly, on the technical condition of the gun (the quality of the metal from which the gun tube was
made, the tube’s operating time by the number of shots fired); secondly, on the natural conditions of
use (pressure, humidity, air temperature, wind speed and direction, etc.); thirdly, on the qualifications
of the servicemembers and the reliability of the coordinates obtained from reconnaissance on the target;
and fourthly, on the quality of manufacture of the projectiles themselves. Improving the quality control
of artillery projectiles of calibers: 122 mm, 152 mm, 155 mm for guns with a rifled tube is an urgent
problem, since the higher the quality of the projectiles, the fewer projectiles need to be spent on hitting
one target on the battlefield, and the better the result of artillery shooting, the more military losses the
enemy has and the fewer losses in the Armed Forces of Ukraine [6].

Analyzing the recent achievements and publications. The motion trajectory of the projectile
in the air is very complex [7] (Fig. 1).

Figure 1. A diagram of the ballistic trajectory and the position of the projectile
in flight when firing from a gun with a rifled tube

Thanks to the rifling in the gun tube and a special belt on the outer surface, the projectile, after
leaving the tube, assumes a position in space along the axis of rotation at the expense of the gyroscopic
effect, but with the loss of kinetic energy under the influence of external forces, the geometric axis of
the projectile deviates from the axis of rotation (dynamic axis) [8] in the transversal direction by a
small angle a. Lateral deviation of the projectile in the air is called drift. The gyroscopic effect is able
to resist the action of torque from external forces and keep the projectile in the direction of the axis of
rotation until the rotation speed gradually decreases to a value at which the interaction forces become
equal to each other. Since the projectile in the air does not have rigid supports that hold it on a given
trajectory, then gradually, with the loss of kinetic energy, the gyroscopic effect that keeps the projectile
on the trajectory loses its influence, and the torque of external forces becomes more significant, the
phenomenon of precession occurs, in which the axis of rotation the projectile can change its position
in space (Fig. 2).

The steeper the trajectory and duration of the flight (shooting distance to the target), the greater
the drift will be. When firing at short distances, where the trajectory can be taken as a straight line,
there is no drift, since the projectile on the trajectory line keeps the gyroscopic effect at the expense of
the high angular velocity of the projectile, while there will be no lateral deflection either. Thus, the
main causes of drift are: the presence of a rotational motion of a decelerating projectile; change in air
resistance at the expense of the precession of the projectile in space; constant decrease of the tangent
to the trajectory.
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Figure 2. The phenomenon of projectile precession in flight at a long distance with
a decrease in the speed of rotation in flight: A) is a diagram of the location of forces;
B) is a precessional movement of the projectile in the air. CG is the center of gravity;

CP is the center of aerodynamic air pressure

The magnitude of the impact of external forces on the position of the projectile in space is
directly proportional to the magnitude of the kinetic energy of the projectile. Under the influence of
aerodynamic resistance forces F.oq, the kinetic energy of the projectile decreases in proportion to the
square of the linear velocity according to the formula:

where

Ey = kinetic energy of a moving body (kg:m),

m = projectile mass (kg),

V = projectile linear velocity (m/s).

Let us find the corresponding values for Ey using formula (1) for a 122 mm artillery projectile
weighing 21.76 kg, taking into account the difference between the initial velocity of 565 m/s and the
final velocity of 276 m/s of a high-explosive fragmentation (HE) projectile [9]:

21.76 + (565)?

Ein —
k 2:9.81

= 354,044 kg - m. (2.a)
21.76 - (276)2

Efin —
k 2:9.81

= 84,485 kg - m. (2.b)

The difference in the loss of kinetic energy of the projectile at a long distance to hit the target is

in. _ pfin —
Ex = E x7F k. 100% = 354,044-84,485 100% = 76%. 3)

Ein, 354,044

Accordingly, the lower the aerodynamic drag force F.s and the magnitude of the drift, the
lower the loss of the kinetic energy of the projectile in the air Ey, and, accordingly, the greater the
range of artillery fire and the power of hitting the target (for armor-piercing projectiles).



Usually, the center of gravity of the projectile (CG) does not coincide with the center of aerodynamic
pressure (CP), which causes a torque, which just turns the projectile in the air (Fig. 3).

A

“ the geometric longitudinal axis coincides

with the dynamic axis of rotation of the projectile
view A

Figure 3. Location of forces when CG and CP do not coincide and are together on a geometric
longitudinal axis coinciding with the dynamic axis of rotation of the projectile

This is the first possible reason of projectile drift, which is not the only one. The second reason
that can affect the kinematics of the fired projectile and the value of drift is discovered in the possible
displacement of the CG not only relative to the CP, but also relative to the dynamic axis of rotation of
the projectile in the transversal plane (Fig. 4)

A the geometric longitudinal axis

& " the dynamic axis of rotation of the projectile
view A

&

F, F

Figure 4. Location of forces when the CG and CP do not coincide
and the CG is on the dynamic axis of rotation of the projectile,
and the CP is on the geometric longitudinal axis, which do not coincide

It is quite obvious that in the presence of eccentricity between the dynamic axis of rotation and
the geometric axis of the projectile, in addition to the lateral displacement force E, there is also a
centrifugal force f:f, coinciding in direction with the force E Based on this, it can be concluded that
the nonequilibrium of the projectile associated with the displacement of the CG from the axis of
rotation of the projectile (the presence of eccentricity and the action of the centrifugal force of inertia

F—cf) can additionally affect the drift value (lateral deviation m) and, accordingly, on the motion
trajectory of the projectile. It can be assumed that the shocks that deviate the projectile towards the
trajectory in space and directly affect the drift value are exactly caused by the presence and ratio of the
forces of two torques caused by the displacement of the location of the CG and CP relative to the
dynamic axis of rotation. The location of the center of gravity depends on the density of the material
distribution along the geometric shape of the projectile, and the location of the center of acrodynamic
pressure depends solely on the geometric shape of the projectile (Fig. 5).
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152-mm concrete-piercing 152-mm fragmentation 152-mm high-e);hl_osi\)é
projectile G-530 projectile O-530A fragmentation projectile OF-530A

Figure 5. The most common types of artillery projectiles

Consequently, with almost the same geometric shape of projectiles of the same caliber [10], the
aerodynamics of a fired projectile in the air depends entirely on its position in space, which it occupies
depending on the location of the CG and CP (Fig. 6).

longitudinal geometric axis longitudinal geometric axis

‘ CP (center of aerodynamic
; air pressure)
transversal geometric axis

. CG (center of gravity)

‘ CP (center of aerodynamic

: air pressure)
transversal geometric axis
: CG and CP coincide

i o N ; —— o cil the dynamic axis of rotation of the projectile
b ? ¥nam;c. e rota-ztlor‘l kel prOJe_ctl e_ coincides with the longitudinal geometric axis
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Figure 6. Possible options for the location of the centers of the CG and CP, affecting the ballistic
trajectory of the projectile in the air, which can be conditionally divided into three types: A) is high
quality workmanship; B) is average workmanship; B) is low quality workmanship

The type A projectile has only one drift value (lateral deflection), which is controllable and
depends solely on natural weather conditions and the skill level of artillerymen when firing at a long
distance. The use of type A projectiles implies minimal costs in quantity to hit one target. High ballistic
characteristics of such projectiles are achieved at the expense of reducing the nonequilibrium of the
projectile in the longitudinal and transversal axes of rotation (coincidence of the centers of the CG and
CP) by applying a balancing procedure in two perpendicular directions of movement (in this case, the

centrifugal force F—cf and the lateral displacement force E will have too small values to deflect the
projectile away from the trajectory). In so doing it does not matter which method is applied when
manufacturing the projectile body: “centered casting” or “hot pressing” with subsequent metalworking.
This is quite possible, provided that the body of the projectile is made in one piece or prefabricated,
and the main thing here is that the body does not have threaded connections (individual parts of the
body are connected to each other by “hot pressing” or “cold pressing with tension”).

The type B projectile has not one value, but a range of drift (lateral deflection) values, which
should be taken into account together with natural weather conditions when firing at a target at a long
distance and requires an increase in the number of projectiles to hit a single target. The difference is
that when manufacturing, the balancing procedure for the type B projectile is applied only for one

longitudinal axis of rotation, which minimizes the value of the centrifugal force F—cf to affect the ballistic

trajectory of the projectile, but does not exclude the effect of the lateral displacement force E, since
the centers CG and CP do not coincide, although they are located on the same geometric axis coinciding
with the dynamic axis of rotation of the projectile (Fig. 3). It is for this reason that the quality of the
type B projectile is classified as medium.

The type C projectile has an uncontrolled range of drift values (lateral deflection), therefore, it
requires artillerymen of a high level of skill to empirically determine corrections to the ballistic
trajectory when firing at a long distance to hit a single target taking into account natural weather
conditions. The type C projectiles are the most inexpensive projectile manufacturing option because of
the fact that the projectile body is assembled from separate parts that are connected to each other using
metric threads without further balancing of the projectile. Since the balancing procedure is not applied
when manufacturing the projectiles of type C, the CG and CP do not coincide and, in addition, they
can be located on different axes: the CG is on the dynamic axis of rotation, and the CP is on the
geometric longitudinal axis of the projectile (Fig. 4). Therefore, when using such projectiles to hit one
target, a much larger number is required than projectiles of types A or B. This assumption is based on
the following.
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Nonequilibrium is inherent in any physical body rotating in the longitudinal direction around
its geometric axis. For example, the angular velocity of rotation of a car wheel at full speed is about 16
rpm, for an aircraft propeller it is within 35-75 rpm, and therefore, in mechanical engineering, before
putting into operation, the procedure for preliminarily balancing such rotors on special stands is
applied. An artillery projectile fired from a rifled gun tube rotates between 200—500 rpm [11], which
is 30 times faster than a car wheel and 5—7 times faster than an aircraft propeller, however there is no
any reference about applying a calibration procedure according to the parameter of nonequilibrium
(residual disbalance) or balancing the artillery projectiles during their production in open sources of
information, and this is understandable [12].

The majority of manufacturers encounter the problem of adjusting the production technique of
artillery projectiles for their compliance with international quality standards [13]. According to the
world's manufacturing technique of artillery projectiles by "hot pressing", the projectile body is made
up of several separate parts (two or three), which, after metalworking on CNC machines, are then
connected to each other using threaded connections. Despite the accuracy of measuring the geometric
dimensions of the components in the engineering process of manufacturing the projectile (1.5 pm)
declared by the Ukrainian manufacturer, let's pay attention to the words of the head of the state joint-
stock holding company "Artem" that the Korean equipment purchased for metalworking is an
inexpensive option. This means that the Korean metalworking machines most likely comply with the
current interstate standard [14], have the usual accuracy class “H”, and have an instrumental error of
40 um when manufacturing a part of length up to 300 mm (i.5.5 Constancy of diameters in longitudinal
section, table 13). In addition, the projectile consists of several separate parts which are interconnected
by a metric thread. According to GOST 16093-81 (ST SEV 640-77, which was replaced in Ukraine
with three new parts of DSTU ISO 965 [15-17], the threaded connection of projectile parts additionally
has its own tolerance, for example, according to the nominal diameter of the part 90-180 mm with
thread pitch 1.5 mm tolerance (tables 4 and 5) within 2 of 150475 pum is taken. Thus, on the fact of
permissible errors in metalworking on class “H” machines, a finished projectile, for example, with a
caliber of 122 mm with a weight of 21.76 kg [18] or 152 (155) mm with a weight of 43.5 (44.5) kg [19,
20] when flying along a ballistic trajectory, it can have an eccentricity of displacement of the center of
gravity in the transversal direction relative to the longitudinal geometric axis of rotation in the air at
the expense of the aforecited manufacturing tolerances within 40—75 um. And this is provided that the
metalworking of the outer surface of the projectile body is carried out after assembling all its
components into a single whole with one cutter in one pass. If a different metalworking technique is
applied in production, for example, when each part of the projectile body is processed separately before
connecting to each other, then the total metalworking error in diameter will be even higher (2-3 times)
at the expense of the presence of a manufacturing tolerance in the threaded connection. Owing to this,
the longitudinal axes of individual parts of the projectile body can be displaced in the transversal
direction and not coincide with the axis of rotation of the projectile.

Thus, the technical prerequisites for the occurrence of a residual disbalance in an artillery
projectile at the expense of the available tolerances in metalworking when manufacturing the
projectiles are sufficient, which means that the assumption put forward about the presence and
influence of torque from a residual disbalance on the drift value of an artillery projectile has a weighty
basis, and with this it is necessary that to do something.

The aim of the article is: to increase the accuracy and firing range of projectiles, which will
lead to:

- the decrease in the total number of projectiles to hit one target and the corresponding decrease
in the cost of logistic support with projectiles (at the expense of reducing of the need for the number of
projectiles to hit one target),

- the reducing of the cost of maintenance service of guns (at the expense of the increase in the
overhaul period before replacing the tube in the gun because of the less of shots from one tube to hit
one target),

the obtaining of a tactical advantage in military operations and successful artillery fire on hitting
enemy’s targets (owing to a reduction in the shortage in the number of projectiles of the required
caliber).
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Main part. A flying artillery projectile can be roughly compared with the first samples of
automobile turbines installed on diesel engines. Now their angular velocity of rotation has increased
significantly and can reach up to 200,000 rpm, which is why so much attention is paid to the balancing
procedure of turbines, as this is the key to its further long-term operation. The difference between these
two rotating physical bodies (rigid rotors) is seen in the presence of two supports for the turbine, on
which it is fixed in rolling bearings. The supports firmly hold the turbine in place during rotation, which
cannot be said about a flying projectile fired from an artillery gun with a rifled tube and rotating around
a longitudinal axis in space without supports. The nonequilibrium of the projectile CG, which is
determined by the eccentricity and angular velocity of the projectile, can greatly affect the value of the
lateral deflection of the projectile. Such a conclusion can be drawn if we look at formula (4) for
calculating the centrifugal force of inertia of projectile rotation relative to the geometric axis:

Fop=m Toee - W2 =D + w? (4)

where

F.¢ = centrifugal force (kN),

m = projectile mass (kg),

Tece = €ccentricity (distance) of the location of the CG from the geometric axis of rotation of the
projectile (mm), which is directly determined by the manufacturing errors in the metalworking of the
projectile body on machine tools,

D =m - 1, =nonequilibrium (disbalance) of the projectile mass relative to the geometric axis
of rotation (gr-mm),

w = the angular velocity of the projectile in space (rad/s).

To avoid an unpredictable scatter of the values of projectile lateral deflection over a long firing
range, it is proposed to improve the quality control of artillery projectiles at the expense of introducing
an additional manufacturing operation for calibrating, and, if necessary, for balancing them by several
quality classes, for example, 1, 2, 3. As a determining calibration parameter, it is proposed to take the
value of the residual disbalance (g'-mm) of the projectiles. Both procedures can be carried out on a
balancing machine using special manufacturing equipment. To normalize the residual disbalance of
artillery projectiles, the current international standard [21] can be used. For example, for rigid rotors
of accuracy class G 6.3 (table 1) with an operating angular velocity of rotation in the range of 12,000—
30,000 rpm, the permissible value of the specific residual disbalance is 2—5 g-mm/kg (Fig. 7).

Accordingly, for 122 mm caliber projectiles with a weight of =22 kg, the permissible rate of
residual disbalance for class 1 projectiles will be within 44—110 g-mm, and for a 152 (155) mm caliber
projectile with a weight of =44 kg, within 88-220 g -mm. Now, in the production of artillery projectiles,
this indicator is not available, and therefore it is not measured in any way, but in vain. It is easy to
calculate that a projectile of 122 mm caliber with a weight of 22 kg, which has manufacturing
tolerances for metalworking on class H machines with an outer diameter of 40—75 microns (in cross
section) can have a residual disbalance value of 880—-1,650 g'mm, respectively, and for a projectile
larger caliber 152 (155) mm with a weight of 44 kg, respectively, within 1,760-3,300 g-mm, which is
15-20 times higher than the rate allowed by the international standard.

The manufacturing procedure for calibrating projectiles in production should be automated, but
first it is better to test the theoretical assumptions experimentally. Therefore, it would be advisable to
take samples from one batch of artillery projectiles of any large caliber (122, 152, 155 mm) in the
amount of 40 units, to calibrate 30 samples on a balancing stand in accordance with different residual
disbalance values for three quality classes of projectiles at the range from one gun on the basis of the
same climatic conditions of the experiment, and on the basis of the results obtained to draw a
conclusion on the economic feasibility of introducing an additional manufacturing calibration
procedure into the production of artillery projectiles.
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Figure 7. Permissible specific value of residual disbalance for rigid rotors

It may happen that, according to the results of measuring the residual disbalance (calibration

procedure), most of the projectiles in one batch will fall into one class in quality and this will most
likely not be class 1, but class 2 or 3. Therefore, it is desirable, based on the technique existing in
production, assign a balancing method (adding or removing excess mass from the surface of the
physical body) and the place of correction on the physical body of the projectile, select tools for this
manufacturing operation and try to balance a separate part of the projectiles to class 1 quality.
Let us alculate by formula (4) the value of the centrifugal force of inertia F—cf, which will act on a 122
mm caliber artillery projectile with an angular velocity of 500 rpm, equal to 3,142 rad/s, if it is pre-
balanced on a balancing machine up to the rate of 110 g'mm = 110-10° kg-m according to quality class
1:

Fe=D - w?= 110-1075-3,1422 = 1,086 N ~ 1.1 kN. (5)

For the convenience of perceiving the result obtained, we calculate the value of the gravity force
Fcg, which also acts perpendicular to the geometric axis of rotation of the projectile weighing 22 kg
during the flight:
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Feg=m-g?=22-9.812=2,117 N ~ 2.1 kN. (6)

Since the value of the centrifugal force of inertia F,¢ for the balanced projectile is 2 times less
than the value of gravity F¢g, it can be assumed that the influence of F.; on the projectile trajectory
(lateral deflection) will also be minimal.

However, for a projectile manufacturer, this is an unnecessary trouble and additional costs
associated with the acquisition of new balancing equipment, changes in technique, and an increase in
the payroll fund by hiring new workers to work on new equipment. Therefore, a compromise is seen
in a proportional increase by the manufacturer in the price of better (balanced) artillery projectiles.
Today, the cost of a conventional 155 mm projectile costs about 1,500—2,000 US Dollars [22], and a
high-precision projectile, for example, Excalibur Increment Ia-2 (M982) costs 112,800 US Dollars for
the US Army [23], but Excalibur hits the target by almost 100 % (lateral deviation is only +4m), for
which one need to spend more than 50 ordinary projectiles.

Conclusions. Based on the foregoing, it can be concluded that despite the manufacturer's
compliance with all the requirements of international metalworking standards and the use of modern
CNC machines in the production of projectiles, the residual disbalance of the projectile will still be 15—
20 times higher than the permissible rates regardless of the qualifications of the personnel.
Theoretically, at the expense of the procedure of calibrating (and even better, of balancing) projectiles
using a balancing stand, it is quite possible to increase the accuracy and range of fire by reducing the
range of variation (scatter) of the drift values, respectively, within the same class (1, 2, 3) of calibrated
projectiles in the same weather conditions of firing, which in turn will lead to:

- the decrease in the total number of projectiles to hit one target and the corresponding decrease
in the cost of logistic support with projectiles (at the expense of reducing of the need for the number of
projectiles to hit one target),

- the reducing of the cost of maintenance service of guns (at the expense of the increase in the
overhaul period before replacing the tube in the gun because of the less of shots from one tube to hit
one target),

- the obtaining of a tactical advantage in military operations and successful artillery fire on hitting
enemy’s targets (owing to a reduction in the shortage in the number of projectiles of the required
caliber).

The introduction of balancing (calibration) of large-caliber projectiles into production is an
economically justified procedure not only for the manufacturer, but also for the Ukrainian Ministry of
Defense in the form of real financial savings when purchasing a smaller number of projectiles by
improving their quality, and hence reducing the cost of periodic maintenance service for the
replacement of gun tubes, which implies a tactical advantage in military operations when using
artillery.
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ANALYSIS OF THE FEATURES OF THE USE UNMANNED AERIAL VEHICLES
BY THE ARMED FORCES OF THE RUSSIAN FEDERATION
DURING A FULL-SCALE ARMED INVASION

The use of unmanned aerial vehicles allows the countries that use them to significantly reduce the loss
of manpower and equipment during the combat mission and at the same time significantly increase the
effectiveness of the use of high-precision and conventional means of destruction. The greatest experience in
the use of unmanned aerial vehicles was acquired by countries that are actually advanced in terms of military
technology (in particular, the USA, Israel, Turkey, etc.), which took an active part in armed conflicts in the
Middle East, the North Caucasus, etc. In addition, in modern conditions, the threat of uncontrolled spread
of the use of unmanned aerial vehicles of a light class, which can be used for the purpose of carrying out
terrorist acts on important state and military facilities, is growing. Unmanned aerial vehicles have become so
important to success on the battlefield that they are sometimes used by the military to destroy enemy drones.
In addition, it is with the help of unmanned aerial vehicles that one side receives the coordinates of military
targets and command posts of the opposite side, which are subsequently destroyed by accurate artillery strikes.
In the article, based on the analysis of modern wars and armed conflicts, combat experience and features of
the use of unmanned aerial vehicles of the armed forces of the russian federation, an analysis of unmanned
aerial vehicles for typical tasks, in particular, conducting reconnaissance, adjusting fire, striking and
electronic warfare, was carried out. In particular, the conducted analysis indicates a tendency to increase the
scale of use of unmanned aerial vehicles by the armed forces of the russian federation in conditions of a full-
scale armed conflict (not excluded due to the end of stocks of high-precision missiles), in contrast to the
experience of the combat use of individual unmanned aerial vehicles in the East of the country and the
expansion of the range of tasks.

Key words: full-scale armed invasion of russia into Ukraine; unmanned aerial vehicles; Armed Forces
of Ukraine; conducting intelligence; fire adjustment; striking; electronic warfare.

Introduction. The analysis of the experience of modern wars and armed conflicts shows the
rapid growth of the role of unmanned aerial vehicles, the scope of which has expanded significantly
since the second half of the 20th century. Modern unmanned aerial vehicles have become an integral
element of reconnaissance and reconnaissance-strike systems in the wars of the current generation, one
of the characteristic features of which is considered to be the conduct of non-contact combat operations
with the receipt of intelligence information about targets in real time and the instant assignment of
strikes on them. The use of unmanned aerial vehicles made it possible to significantly reduce the loss
of manpower and equipment during the combat mission and at the same time significantly increase the
effectiveness of the use of high-precision and conventional means of destruction. The greatest
experience in the use of unmanned aerial vehicles was gained by countries that are actually advanced
in terms of military technology (in particular, the USA, Israel, Turkey, France, etc.), which took an
active part in armed conflicts in the Middle East, Syria, the North Caucasus, etc. In addition, in modern
conditions, the threat of uncontrolled spread of the use of unmanned aerial vehicles of a light class,
which can be used for the purpose of carrying out terrorist acts on important state and military facilities
is growing.

Formulation of the problem. Based on the results of the analysis of the anti-terrorist
operation/operation of the United Forces/full-scale armed conflict of the russian federation, it was
established that the enemy uses unmanned aerial systems of various classes and types (tactical,
operational-tactical, battlefield, etc.) not only for conducting aerial reconnaissance and adjusting fire
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artillery, but also for detecting and destroying infrastructure facilities of the Armed Forces of Ukraine.
At the same time, in the Armed Forces of Ukraine, the specialized systems of complex countermeasures
against unmanned aircraft complexes are at the stage of completion and the available forces and means
of air defense have limited capabilities to detect and destroy such targets.

Analysis of recent research and publications. The analysis of the results of research and
publications [1-4] shows that significant attention is paid to the scientific and practical issues of the
analysis of application experience, prospects for the development of unmanned aerial vehicles as an
element of modern reconnaissance and attack systems, the search for approaches to the construction of
an effective system of countering them in modern armed conflicts considerable attention. In particular,
the work [2] considers the modern classification of unmanned aerial vehicles. The issue of analysis of
development, combat experience, evolution of tasks and methods of using unmanned aerial vehicles
for ground purposes, as well as views on the threat of uncontrolled expansion of their scopes of
application (in particular, in the interests of carrying out terrorist acts) are considered in work [3]. The
issues of detection of unmanned vehicles and their countermeasures are discussed in the work [4]. At
the same time, it can be argued that, theoretically, there is a need to generalize the experience and
features of using unmanned aerial vehicles to solve combat tasks, the scope and content of which is
constantly expanding. The relevance of the article is due:

to the use of unmanned aerial vehicles by the russian federation for conducting aerial
reconnaissance, adjusting artillery fire, launching strikes on military facilities and the civilian
population;

the requirements of the governing documents regarding the creation of a system of
comprehensive countermeasures against the enemy's unmanned aircraft systems and the limited
capabilities of the available forces and means to perform the tasks of this system.

The purpose of the article is to analyze the features of the use of unmanned aerial vehicles of the
armed forces of the russian federation, which are used or planned to be used by the enemy for carrying
out typical tasks, in particular, conducting reconnaissance, adjusting fire, striking, electronic warfare
and other tasks.

Main part. During the study, the main focus was on the analysis of the characteristics and
capabilities of unmanned aerial vehicles that are in service with units (sub-units) of the armed forces
of the russian federation as well as the experience and features of the combat use of individual
unmanned aerial vehicles in a full-scale armed conflict. The results of the analysis of the possibilities
of using unmanned aerial vehicles of the armed forces of the russian federation of various classes in
the interests of conducting reconnaissance, adjusting fire, striking and radio-electronic warfare.

The article analyzes the characteristics of the possibilities of using unmanned aerial vehicles
(unmanned aerial vehicles) of the armed forces of the russian federation of various classes (table 1) as
well as the experience of the combat use of individual unmanned aerial vehicles in modern armed
conflicts in the East of the our country.

Table 1
Results of the analysis of the possibilities of using unmanned aerial vehicles (unmanned aerial
systems) of the armed forces of the russian federation of various classes

u;fr}llqulcl);f d The possibility of using
aerial vehicles Typical tasks unmanned act ial vehicles Application
(unmanned (unmanned aerial systems) to
aerial systems) perform certain typical tasks
Ultra-small Conducting Searqh, . detection and The unmanned  aerial
unmanned intelligence identification  of  ground vehicle was used by the
aerial vehicle objects. .
“«7ALA 421- enemy on the territory of
08M” Adiustment of Ukraine, in particular in the
“7ALA 4’21_ e fire - north  (Kharkiv region),
16E2” [5] Donetsk region.
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The  unmanned  aerial
vehicle was used by the
enemy on the territory of

Kamikaze . Delivering blows with the . . . .
" Delivering Ukraine, in particular, in
drone "Lancet- target load of the shock ; .
" blows .. Mykolaiv, Kirovohrad and
3 destination. . . !
Zaporizhzhia regions. It
was used in hostilities in
Syria.
The  unmanned  aerial
. Delivering blows with the | vehicle was used by russian
Drone Delivering .
" " target load of the shock | saboteurs on the territory of
Cube UAV blows .. : ) .
destination. Ukraine, in particular the
Kherson region.
) Observation of extended and
Conducting . .
. : local objects in hard-to-reach
intelligence .
areas. The  unmanned  aerial
Adjustment of vehicle was used .by the
fire - enemy on the territory of
Deliver o R Ukraine, in particular in the
.. elivering ows with the Kharkiv, Odesa, and
Unmanned bDlehvermg target load of the shock | Mykolaiv  regions, the
aerial vehicle OwWsS destination :
"Orlan-10" : armed forces of the
Donetsk People's Republic,
Rebroadeast | U ¢ and the armed forces of the
cbroadeas S¢ as a repeatet Luhansk People's Republic.
It was used in hostilities in
- Syria.
Radio . Suppression of cellular
electronic .
communications.
warfare
. Observation of extended and
Conducting . .
. . local objects in hard-to-reach
intelligence
areas.
Adjustment of
fire ) The  unmanned  aerial
Upmanngd . Delivering blows with the vehicle was ‘used .by the
aerial vehicle Delivering enemy on the territory of
" " target load of the shock . . :
Orlan-30 blows L Ukraine, in particular the
destination. .
Luhansk region.
Rebroadcast | Use as a repeater
Radio . Suppression of cellular
electronic .
communications.
warfare
Kamikaze
drone S{lahed- o Delivering blows with the The' unmanned  aerial
129", Delivering tareet  load of the shock vehicle was used by the
"Shahed-131"; | blows de;gtination enemy throughout the
"Shahed-136"; ’ territory of Ukraine.
"Shahed-191"
Chinese drones Conductin Observation of extended and
of the company . . & | local objects in hard-to-reach There are no data
intelligence

"DJI" [6]

arcas.
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Conductin Search, detection and
intelli enci identification of  ground
& objects.
Transmission of data for target
Adjustment of | indication to shock (fire) | Application in the area of
Reconnaissance fire means, control over the results | the anti-terrorist operation
unmanned of strikes on targets. and the operation of the
aerial system Deliverin Delivering blows with the | Joint Forces since 2014. It
"Forpost-R" blows & target load of the shock | was used in hostilities in
destination. Syria.
Rebroadcast | Theoretically possible
Other tasks Mapping the area
Conducting Search, detection and
intelligence 1d§nt1ﬁcat10n of  ground | 1. unmanned acerial
Unmanned obj e.cts.. . vehicle was used by the
aerial vehicle Delivering Delivering  blows  with the | ooy on the territory of
"Mohajer-6" blows targ@t .load of the shock Ukraine, in particular in
destination. the Odesa region.
Other tasks Mapping the area
Conduct Search, detection and | The  unmanned  aerial
Unmanned ) ?rlll'uc ME | identification  of ground | vehicle was used by the
aerial vehicle Intelligence objects. enemy on the territory of
"Orion" Ukraine, in particular in the
(export name h K o th Kherson region and
"Inokhodets") Other tasks Mapping the area Donbas. It was used in
hostilities in Syria.
Conductin Search, detection and | Application in the area of
intelli enci identification of  ground | the anti-terrorist operation
& objects. and the operation of the
Unmanned United Forces. Destroyed
. . . by the Ukrainian military
aerial vehicle Transmission of data for target on the territory of Donbass
"Zastava" [7] Adjustment of | indication to shock (fire) | . Y ..
in 2020. The Ukrainian
fire means, control over the results 1 Manded" ; b
f strikes on targets military *landed" in Donbas
° ’ even before the start of the
full-scale burning of russia.
The  unmanned  aerial
vehicle was used by the
enemy on the territory of
Search, detection and Ukran}e,. in particular in the
) . . Chernihiv and Mykolaiv
Unmanned . identification of  ground . .
. . Conducting s . regions and in Donetsk
aerial vehicle ) : objects. Observation of . .
intelligence region. The Ukrainian

"Eleron-3" [7]

extended and local objects in
hard-to-reach areas.

military "landed" in Donbas
even before the start of the
full-scale burning of russia.
It was used in hostilities in
Syria.
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Search, detection and ‘
Conducti identification ~ of  ground | Use by the enemy in the
~onducting objects.  Observation  of | area of the anti-terrorist
intelligence : .. | operation and the operation
extended and local objects in | OP : p
hard-to-reach areas. of the United Forces. The
Unmanned unmanned aerial vehicle
aerial vehicle was used by the enemy on
"Tachyon" [8] the territory of Ukraine, in
particular in the Northern
) ¢ o ¢ . and Eastern directions. It
Adjustment o Transmlssmn of data for| .. used in hostilities in
fire targeting shock (fire) means. Ossetia.
Search, detection and | The unmanned  aerial
Unmanned . . . :
. . . identification of  ground | vehicle was used by the
aerial vehicle Conducting . . .
i . : objects. Observation of | enemy on the territory of
Supercam intelligence . . S . .
" extended and local objects in | Ukraine, in particular in the
S350" [9] .
hard-to-reach areas. Sumy region.

Analysis of data from the table of unmanned aerial vehicles of the armed forces of the russian
federation allows us to conclude that the main tasks of unmanned aerial vehicles are:

conducting real-time reconnaissance (gathering intelligence information about enemy ground
objects during preliminary reconnaissance and preliminary reconnaissance);

detection and identification of intelligence objects, determination of their exact location;
adjustment of fire (directing of artillery fire and rocket salvo systems at ground objects, control of
striking);

radio-electronic warfare (suppression of anti-aircraft defenses; establishment of false targets;
suppression of cellular communications).

Considering the small residues of high-precision missiles, their high cost, sanctions for the
purchase of imported electronics for their manufacture, low accuracy of "soviet" missiles, inefficiency
of anti-aircraft missiles, and in order to achieve at least some advantage in the war of the russian
federation against Ukraine and continue the terror of the population The places far from the front line,
russia began to negotiate with Iran on the purchase and supply of shock unmanned aerial vehicles, so-
called dronov-kamikadze and according to satellite images, on June 8 and July 15, Tehran displayed
Kashan with a russian delegation on the airfield of the shahd line [10], and then sent drones of
kamikadzi "Shahed-129", "Shahed-131", "Shahed-136", "Shahed-191" through the Caspian Sea.
However, officially Iran denies the supply of the russian federation of drones, which the aggressor
country has begun to actively use since the beginning of September in the war against Ukraine and
subsequently, unmanned aerial vehicles have already begun to collect in the territory of the russian
federation, applying the labeling "M215 Gerani-2" from the components that provides Iran.

For the first time dron-kamikadze "Shahed-136" (a barrade or rolling ammunition) was shot on
September 12 in the Kharkiv region, at which there was a label "M215 Geran-2" [11]. This unmanned
aerial vehicles is a type of weapon, the main difference of which is that it is not a weapon carrier, it is
a weapon itself, that is, a deadly unmanned aerial vehicles of a unilateral attack. Its sole and main
purpose is the lesion of terrestrial stationary targets at a long distance by giving the given coordinates
and the contact blasting of the battle part of the drone. Iranian dron kamikadze is today the most
precision weapon of the russian federation thanks to the management system that provides data from
four satellite navigation systems, namely: Glodass (Russia), Beiduo (China), Galileo (EU), GPS
(USA). This unmanned aerial vehicles does not have a video surveillance channel, it is brought to a
specific target only by satellite coordinates, and the motion route adjustments are adjusted through the
use of navigation systems.

Unmanned aerial vehicles "Shahed-129", "Shahed-131", "Shahed-136", "Shahed-191"are most
often used on the territory of Ukraine [12], the main tactical and technical characteristics of which are
given in table. 2.
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of the russian federation in the territory of Ukraine

Table 2
The main tactical and technical characteristics of UAVs, which most often use the armed forces

Indicator "Shahed-129" "Shahed-131" | "Shahed-136" | "Shahed-191"
Weight,
kg:

n 600 135 200 500
u 100 15 40 100
load
Eel.ght, 3.1

m- 4 4 7,62
maxtmum 60 M 60 m 60 m
minimum
Action
radius, 1700 900 2500 1 500
km
Speed,
km/h:
maximum 200 200 185 350
cruising 150 150 170 300
The
duration
of flight, to 24 to 24 to 24 to 4,5
h

More than 100 cases of use of this type of drones for attacks on the rear positions, artillery units
and other important stationary objects were recorded and only about 70 % of this type of unmanned
aerial vehicles was destroyed by the units of the Armed Forces Ukraine. This is due to the fact that the
enemy tries to ensure maximum steady for radars by laying new routes, the use of small drone flight
heights, and when approaching the lesion — reducing to maximum small heights.

The peculiarity of the drone-kamikadze “Geran-2" is the ability to be in the air for up to 24 hours,
for a long time to hang over the target for damage and attack it only after the relevant team is received.

Thus, the main advantages of unmanned aerial vehicles “Geran-2” are [13]:

the possibility of defeat of stationary objects at long distances;

small size and low speed;

little effective scattering surface;

low cost;

the most simple production;

masked and mobile launch;

the ability to stay in the air for up to 24 hours and adjust the flight route;

invisibility for air defense systems;

possibility of using a massive attack.

The main disadvantages of unmanned aerial vehicles “Geran-2” are:

the presence of loud sound of the engine;

inability to damage moving goals;

inability to find or attack goals on their own;

dependence on the effects of weather conditions when the target is affected at a long distance,
for example, the presence of an error when wearing unmanned aerial vehicles with wind flows.

Analysis of the main tactical and technical characteristics of drones-kamikadze as an object of
radar detection showed that this means of air attack corresponds to the main trends in the development
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of modern air assaults to reduce their radar noticeability. This leads to deterioration of the efficiency
of detection in inspection radar stations.

Taking into account all the above benefits of drone-kamikadze “Geran-2” and the possibility of
making them in the territory of the russian federation in large quantities for applying massive blows on
important objects, they can completely substitute missile shelling and, unfortunately, do significant
damage in the territory Ukraine.

Conclusions and prospects for further investigations. The analysis carried out shows the
tendency to increase the scale of the use of unmanned aerial vehicles by the armed forces of the russian
federation during a full-scale armed conflict, in contrast to the experience of the combat use of
individual unmanned aerial vehicles on the East of the country, and the expansion of the range of tasks,
in particular, conducting reconnaissance, adjusting fire, striking, radio-electronic fighting, etc.

The results of the analysis are not exhaustive, which is a perspective for further research.
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Cunnmun M. M., lemunmiun B. C., Kapacsos /. JI.,
I'pinyenxo B. B., a.1.H. baoiii 0. O., k.T.H., c.H.c. MipomHiuenko O.B.

AHAJII3 OCOBJMBOCTEM 3ACTOCYBAHHS BE3NLIOTHUX JIITAJIBHAX ATIAPATIB
3BPOMHUX CAJI POCIMCHKOI ®EJEPAILIL IIPU IOBHOMACIITABHOMY 35POMMTHOMY
BTOPI'HEHHI

Buxopucmanns 6e3ninomnux aimansHux anapamie 00360711€ KpaiHam, aKi ixX 6UKOPUCHLO8YIONLY
CYMMEBO 3HUBUMU GMPAMU MHCUBOI CUMU | MEXHIKU Ri0 uac eupiuieHHs 001106020 3A60aHHA |
00HOYACHO CYMMEGO RIJUWUMU e(EeKMUBHICMb 3ACHOCY8AHHS BUCOKOMOYHUX MA 36UYATHUX
3acobie ypasicennusn. Haitoinouiozo 0oceioy 3acmocysanns 6e3ninomuux JimaibHux anapamie Haoynu
Kpainu, AKi pakmuyuno € nepedosumu y 8ilicbKogo-mexuiunomy gionoutenni (3oxpema, CILIA, I3paine,
Typeuuuna mowo), aAKi opanu akmugHy yiacmo y 30poiinux xkongaikmax na bauzoxomy Cxooi, Cupit,
IHieniynomy Kaexazi mouwio. Kpim moczo, 6 cywacnux ymoeax 3pocmac 3azpo3a 0e3KOHmMpOIbHO20
ROWUPEHHA 3ACMOCY6AHHA 0E3NINOMHUX JIIMAALHUX anapamie JezKozo Kaacy, AKi MONICYMb
GUKOPUCHIO8YBAMUCH 3 MEMOI0 30iliICHeHHsT MEPOPUCIMUYHUX AKMIE HA 6ANCIUBUX OEPHCAGHUX MA
giticbkosux 06’ckmax. besninomui nimanvri anapamu cmaniu HACMINLKU 8ANCTUBUMU O]1 YCHIXY HA NOJIT
0010, W0 IHOOI 3aCMOCOBYIOMbCA GIIICOKOBUMU | 0151 3HUULEHHA 80poXHcux 0e3ninomuuxis. Kpim mozo, came
30 00NOMO02010 0e3NiIOMHUX TIMATLHUX ARAPAMIE 00HA CIOPOHA OMPUMYE KOOPOUHAMU GIlICbKO8UX Uinell
[ KOMAHOHUX NYHKMIE NPOMUTIENHCHOT CIOPOHU, AKI 32000M 3HUAYIOMBCA MOYHUMU YOAPAMU apMUepil.

Y cmammi, na ocnoei ananizy cyuwacnux eiitn i 30poiinux Kongaikmie, 00ii06020 00ceidy ma
ocobdnueocmeii 3aCmMOCy8annsa 0e3ninomuux AimanvHux anapamie 30poiinux cuil pociiicokoi hedepauii,
npoeedeHo ananiz Ge3ninomuux JimaibHUX anapamie iz MUnNOBUX 3a60aHb, 30KpeMd, 3 6e0eHH PO3BIOKHU,
KOpUZYBAHHA 602HI0, HAHECEHHA yoapie ma paodioer1eKmpoHHoi dopombou. 30Kpema nposeoeHull aHasiz
cei0uumsb NPO MeHoOenyito 00 30iNbUIeHHA MACUIMAdie 3aCMOCY6anHs 0e3niIOMHUX JTIMalbHUX anapamie
30POUHUMU CUNAMU POCILICbKOI (hedepayii 6 yMoeax HOGHOMACUIMAOHO20 30pPOIIH020 KOHpIiKkmy (He
GUKIIOUEHHA uepe3 3aKiHYeHHA 3anacié 6UCOKOMOYHUX paxem), HA GIiOMIHY 6i0 00c8idy 001106020
3acmocyeanns inougioyanvnux de3ninomuux aimanvnux anapamie na Cxo0i Kpainu ma po3uiupenusa Kona
3a60amp.

Knrouosi cnosa: nosnomacuimadne 30poiine emopzHennsn pocii 6 Ykpainy; Gezninomui aimanvhi
anapamu; 36pouni Cunu YKpainu; 6e0eHHA pO36IOKU; KOPUZYBAHHA BO02HIO; HAHECEHHA yoapie;
padioenekmponna 6opomsoa.
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norJjsal HA ®OPMYBAHHA CUCTEMHU IHNIATI'OTOBKHU NTPUKOPJOHHOI'O
BIJIOMCTBA YKPAIHU

Ananiz euxonanusa Jleprcasnorw npuUKopoOOHHOI0 CAYHcOOI YKpainu npomsazom nepiody ceozo
ICHYBAHHA 3AKOHO0ABYUO GU3HAUECHUX (YHKYIN, @ MAKOIHC 00CBI0Y BUKOHAHHSA 3A80AHb 6 0COONUBUIL NePiod,
6KA3Y€ HA ICHYBAHHA NOMENHUIIHUX MeXAHI3MI8 PO3GUMK)Y De3NEK08020 CePedosULiad 0ePIHCasU 3d PAXYHOK
YOOCKOHAIeHHA 0€3neK0680i Komnonenmu 0ianvHocmi gioomcmea. QOHicl0 3i CK1A00BUX, AKI He3n0CcepeoHbO
éNnIUBAIOMb HA eheKMUBHICMb JiANbHOCHI 8i00MCmEa, € cucmema niozomosku /lepircasnoi npukopoonHol
cayxcou Yxpainu. AKmyanoHum 3a60aHHAM € HOWYK WNAXI8 YOOCKOHANICHHA eheKmueHocmi OiaibHocmi
HPUKOPOOHHO20 @i0oMcmea uepe3 npusmy po3dyooeu 11020 cucmemu niozomosku. Ilumannam
YOOCKOHANEHHA CUCmeMU RIO20MOEKU NEPCORAITY CK1a006UX cul fe3neku ma 06oponu Ykpainu npuoinena
yeaza 3HAYHOI KiNbKOCMI HAYKO8Uie. AKmMyanvHi RUMAHHA OCGIMHBLOI NIO2Z0MOBKU 0C0006020 CKI1AOY
Jeporcasnoi npukopOonnoi caysxcou Ykpainu ananizyeanucsa HayKoeuamu, KepieHUYmMEOM RPUKOPOOHHO20
gioomcmea ma oiyiitnumu npeocmasnuxkamu €eponeiicokozo Corozy. OoOnax, He36aXcaruu Ha Cepuo3Hy
yeazy, w0 npuodinena NUMAHHAM O0CBIMHbOI NIO20MOBKU nepcoHany /lepicasnoi nPUKOpPOOHHOI Cyxcou
Ykpainu, na coo200ni we ne 00 KiHys 00CNiOIHCEHO NUMAHHA NIO2OMO6KU NPUKOPOOHHO20 6i00MCHEA
Ykpainu 3azanom, iv cucmemnocmi, cmpykmypruocmi ma eghexkmuenocmi. Y cmammi 3anponornoeano 00un
i3 MOMNCAUGUX MEXAHIZMIE (YOPMYBAHHA cucmemu Ri020MO6KU NPUKOPOOHHO20 Gidomcmea Ykpainu, a
makooic peanizoeano eapianm iiozo 3acmocyeanna. Peanizauisa 3anpononoeanozo mexanizmy nepeoodauana:
OYIHKY NepcneKmué UMoGipHo2o ado O00UinbHO20 PO36UMK)Y HPUKOPOOHHO20 6i00MCHMEA 3 ypaxyeaHHAM
HaA6HOI cumyauii uy000 0e3neK06oi CKIa0060i 0epIHCACU MA MONHCTUBUX MEHOCHUTI U000 iT 3MIHU; OUIHKY
cucmemu RiOZOMOGKU CUTI 0DOPOHU 0epPHHCaAsU; OOZPYHMYBAHHA MOMCIAUBO20 GADIAHMY (HOPMYBAHHA
cucmemu ni020moeKu RPUKOPOOHHO20 8idomcmea YKpainu.

Knwuosi cnoea: /lepicagna npuxopoonna cayxycoa YKpainu; cucmema nio2omoeKu; mooenv;
cueHapiil; onepamusHoO-cIysHco06a OiAnbHICHMb; CIYHCO060-001108a JiATbHICHID.

Beryn. CydacHe G6E3MEKOBE CEPENOBHINE y CBiTI € HaA3BHYaifHO JUHAMIYHHM. Loro
ApaMaTU4Hi 3MiHM HaBKoJO YKpaiHnum posnovanucst B 2014 poui 3 po3B’s3aHHSAM POCIHCHKOIO
benepartiero riOpuaHOT arpecii MpPOTH HAIIOI Iep KaBH, HACTIIKaMH K01 cTaym aHekcist Kpumcbkoro
miBOCTpOBa Ta OKynamist okpemux paioniB Jlonernpkoi i Jlyrancekoi obnmacreii. Ha nanmii uac
MIPUHITAIIOBO 3MIHIOETHCS apXITEKTypa II00aTbHOT, PET1OHAIBHOI 1 HAIlIOHATBHOT O€3MEKH.

OCHOBHUMH MecCeKaMH BOEHHO-TIOJIITHYHOTO KEPiBHUITBA JIEPKABU CTOCOBHO 1i 6€31MEeKOBO1
KOMITOHEHTH €: 30€peXeHHs €JHOCTI YKpaiHH; 3MiHa CYCIIUTBHOI CB1IOMOCTI; TIEPEXiJl 10 BCEOCSIKHOT
00OpOHM NUIAIXOM PO3yMHOI MimiTapu3aiii; CHCTeMHa IHTerpauis J0 €BPONEHCHKOIO MPOCTOPY
Oe3reku 3 (DYHKIIEIO KIIOYOBOTO €JleMEeHTa O0OpoHW €BpOINM Ha CXO[i; MOrauOiIeHHS pedopM,
(opMyBaHHS YECHHX CYAIB 1 HYJIBOBOI TEPHUMOCTI M0 KOpymiii. 3a3Ha4eHi acleKTH € HE TUIbKH
racjiaMH KepiBHHUIITBA JIepKaBU. BoHU 3HANTIUIM CBOE BiI0OpaKEHHS B HAIllIOHAIBHOMY 3aKOHOaBCTBI
y cepax HarioHaIbHOT 6e3meKu 1 000poHH YKpaiHu.

ITocTanoBKa Mpo0JieMH y 3arajibHOMY BUTJISIAI

[TpukoproHHE BiIOMCTBO YKpaiHU, SK JIepXKaBHA 1HCTUTYILis, € MPAaBOOXOPOHHHUM OPraHOM
CHeIiaJTbHOTO MPU3HAYCHHS, [0 PeaTi3ye JepKaBHY MOMITHKY y cepi Oe3meKku 1ep>kaBHOTO KOPIOHY
VYkpaiHu Ta OXOPOHU CYBEPEHHUX MpaB YKpaiHu B i BUKIIOUHIH (MOPCHKil) EKOHOMIUHIHM 30H1. AHaII3
BUKOHaHHS JlepkaBHOIO TPUKOPIOHHOI ciyxk00t0 Ykpainu ([AIICY) mporsrom mepiomy cBOro
ICHyBaHHS 3aKOHOJABUO BM3HAYCHMX (YHKIIN, a TAaKOX JIOCBIly BUKOHAHHS 3aBJaHb B OCOOJIMBHIA
mepioJ1, BKazye Ha iICHYBaHHS MOTCHIIIMHUX MEXaH13MIB PO3BUTKY O€3MIEKOBOTO CEPEIOBHUIIA ICPKABU
32 PaxyHOK yJOCKOHAJIIEHHS O€3MeKOBOI KOMIIOHEHTH MisIbHOCTI BimomcTtBa. Ilpu oMy, momryk
3a3HaYEHUX MEXaHI3MiB Ma€ 3/IIMCHIOBATHCH Yepe3 Mpu3My (YHKIIIOHATY BIJIOMCTBA 3 ypaxyBaHHSIM
HaBelIeHUX MeceKiB. Takok BaKIMBO MpPU IMOIIYKY MEXaHI3MIB aHaJi3yBaTH MOTEHIA] KOXKHOT
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ckinanooi aismbHOCTI JIICY, 006’ €KTUBHO OLIHIOBATH pealibHI 1 MOTEHIIHHI 3arpo3u HalioOHAJIbHIN
Oe3nerni YKpaiHu, 3BakaTH Ha HE3BOPOTHICTh €BPOMEHCHKOT0 Ta €BPOATIAHTUYHOIO KypCy JepKaBH,
aHaJi3yBaTHU YPOKHU Ta BUCHOBKH 3 MPOTHII arpecii pociiichkoi (heaepariii, OLiHIOBATH MOTOYHUHN CTaH
CHUCTEMH, MPOTHO3YBAaTH CIIEHApIi 3MIHU 0€3MEKOBOTO CEpeIOBHUIIA, MOJIEITIOBATH JOIUIbHI BapiaHTH
PO3BUTKY BiJIOMCTBA, OLIIHIOBATH yBECh CHEKTP MOXJIMBHUX MOYATKOBUX JIAHUX Ta OCOOJIMBY yBary
MPUIUIATH X HAUOLTBIIT KMOBIPHUM BapiaHTaM.

3BakalouM Ha Te, L0 OJHIEIO 13 CKIJIAJOBUX, SIKI O€3M0CepeIHbO BILUTUBAIOTh HA €(PEKTUBHICTh
TisTpHOCTI BimoMcTBa, € migroroBka [IICY, akryanpHOCTI HaOyBa€ 3aBJaHHS TMOIIYKY IIUISXIB
YIOCKOHAJICHHS €PEKTUBHOCTI JiSTIbHOCTI MPUKOPAOHHOTO B1JIOMCTBA Yepe3 MpU3My po30y1I0BH HOTO
CUCTEMH ITiITOTOBKH.

AHAaJIi3 OCTaHHIX J0CTiIKeHb i myOaikanii

[TuTaHHAM YyJIOCKOHAJIEHHS CHCTEMH IMIArOTOBKM MEPCOHATY CKJIaJOBHX CHJ O€3leKku Ta
000opoHM YKpaiHu NpuAIeHa yBara 3Ha4HO1 KUTbKOCT1 HAyKOBITIB [ 1-4]. AKTyalibHI MUTaHHS OCBITHBOT
miarotoBku ocobooro ckiany JAICY anamizyBanucs y nparnsx [5-12].

3okpema, y poborax [1,2] HaBemeHo MexaHi3MH (HOpPMYBaHHS HOBOI MapagurMH BiHCHKOBOT
OCBITH B YKpaiHi, 3arajuiom, i BUIO0i BiliCbKOBOT OCBITH, 30KpeMa. Y mpaili [3] npoaHaii3oBaHO MUTAaHHS
imrmmemenTanii  cranmaptiB HATO y 30poiinux Cumax Vikpainm (3CY) Ta miaroToBku
BIICHKOBOCTYKOOBIIiB. AHaJII3y MEXaHi3MiB JIep>KaBHOT'O YIIPABIiHHS BHUIOIO BIHCHKOBOIO OCBITOIO B
VYkpaini npunineHa ypara B po6oti [4].

OmiHka cTaHy Ta aKTyaJbHHX Mpo0ieM OcBITHBOI MiAroToBKU nepcoHainy JIICY B KOHTEKCTi
Tpanchopmarrii BiiCbKOBOI OCBITH 3M1MCHEHa y poOoTi [5]. AHami3y MOXJIMBUX IUIAXIB 1 CIOCOOIB
pPO3B’A3aHHA AaKTyalbHUX MpoOJeM OCBITHbOI miarotroBku mnepconany JIICY B KoOHTEKcTi
Tpanchopmarllii BIHCHKOBOI OCBITHM mMpuIiIeHa yBara B poOoti [6]. JlochimkeHHI0O HOPMaTHBHO-
NPaBOBUX 1 TEXHOJOTIYHMX 3acaJ YJOCKOHAJCHHS OCBITHBOI MIAroToBKM mnepcoHany JIICY
MIpUCBsSUCHA rparis [7]. A pi3HUM acreKTaM OIiHKHA e(peKTUBHOCTI peastizallii mepcrneKTUBHUX MOJICIIeH
ocBiTHROI miaroroBku mnepconamny HIICY mnpuainena ysara B pobOotax [8-10]. Y3aranbHeHHS
MarepianiB poOiT [5-10] mo3Bommso aBTopam poboTtu [11] obrpyHtryBatm mpoekT Konmemnrii
TpaHchopMarlii oCBITHBOI MiATOTOBKH MepcoHairy Jlep:kaBHOI MPUKOPAOHHOI ciayxOu Ykpainu, a
aBTopaMm pob6otu [12] — MeTOAMYHMUNA MAXIJT A0 OIIHKK €PEKTHBHOCTI peajizaiii MepCreKTUBHUX
MojieTiel ocBITHROT miaroToBku nepconany JAIICY.

Kpim HaykoBIIIB aKkTyaJdbHUM MHUTAHHSIM ITIITOTOBKU TEPCOHAY NMPUKOPJAOHHOTO BiJJOMCTBA
npuaUIM yBary 1 o¢iuiitHi npeacraBHuky €C. 30kpeMa, 3aranbHa OLIHKA CHCTEMHU MiATOTOBKH
kanapiB JAIICY naBenmena y 3BiTi MiHapOIHOTO IIEHTPY PO3BHUTKY MITPaIlifHOI MOJTITHKA B paMKax
peanizanii npoekty «Ilinrpumka €C y 3MilIHEHH] iHTETPOBAaHOT0 YIPaBIIiHHSA KOPAOHAMH B YKpaiHi»
(EU4IBM) Vkpaina [13]. Onnak, He3BaKalOuW Ha CEPHO3HY yBary, IO NPHUAUICHA MUTAHHSIM
ocBiTHROI miaroroBku mepconany JIICY, Ha choroaHi Ime He A0 KIHIM JOCHIIHKEHO MUTAHHS
nigroroBku JAIICY 3aranom, ii cHCTEMHOCTI, CTPYKTYpHOCTI Ta eheKTuBHOCTI. Came TOMy, MeTOI0
JAAHOI CTATTI € aHAI3 OJJHOTO 3 MOXKJIMBHX IIISAX1B OPMYBaHHS CUCTEMH IT1ITOTOBKH IPUKOPAOHHOTO
BiJIoMCTBa YKpaiHH.

BukJjag ocHOBHOTo MaTepiany aocigxeHHsi. [l JOCATHEHHS BU3HAUYEHOI METH BOAYA€THCS
3a JIOUUIbHE: OIIHUTH TEPCHEKTUBY WMOBIPHOrO ab0 OIIIBHOTO PO3BUTKY MPHUKOPIOHHOTO
BIJIOMCTBAa 3 ypaxyBaHHSM HasBHOI CHTYyalii moO70 Oe3MeKOoBOi CKIAJ0BOI JEp>KaBU Ta MOKIIHUBI
TEeHJICHIIIi 10A0 ii 3MiHHW; OIIHUTH CHCTEMY IMIJTOTOBKH CHJ OOOpOHU JepXkaBu; OOTPYHTYBAaTH
MOJKJIMBUI BapiaHT (OPMYBaHHS CUCTEMH MiATOTOBKH MPHUKOPAOHHOTO BiIOMCTBA YKpaiHU.

Ouninka nepcneKTHB PO3BUTKY NPHMKOPAOHHOI0 Bi/IOMCTBA 3 YpaXyBaHHSIM HASIBHOI

CUTyaUil 010 0e3MeK0BOI CKJIAT0BOI IePKABH Ta MOMKJIMBUX TEHAESHUIN 11010 Ti 3MiHU

3rigo crarti 6 3akoHy Ykpainu «IIpo JlepkaBHY NpHUKOpPAOHHY ciyxOy Ykpainu» [14]
IIPUKOPJIOHHE BIJOMCTBO YKpaiHU € NMPaBOOXOPOHHUM OpPraHOM CIIELIATbHOTO MPU3HAYEHHS, IO
pearnizye JaepkaBHY NONITHKY y cdepi Oe3lmeku Aep)KaBHOTO KOPAOHY YKpaiHM Ta OXOpPOHHU
CYBEepEHHHX TpaB YKpaiHU B 1i BUKIIOUHIA (MOPCBHKill) €KOHOMIUHIA 30HI. 3a3BH4ail OyIb-sKe
Jep>KaBHE BIJIOMCTBO CHUCTEMAaTHYHO (OpMye Ta TMEPIOAUYHO TMEPEryIiJaE BapiaHTH CBOTO
nepcneKTUBHOTO po3BUTKY. He € Bukmouenusm 1 JIIICY. AKTyanbHICTh BUPIIIEHHS IIbOTO 3aBIaHHS
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Ha JaHW{ Yac MOCHIIOETHCS TUMH OOCTaBHHAMH, IO CKJIATUCSA AN YKpaiHH B O€3MEKOBOMY
BIIHOIIIEHHI. 3Ba)kalOuM Ha 3a3HA4YCHE Ta BPaxXOBYIOUM 3arpo3M HAIllOHANBHIM Oe3meri Ykpainu
(stBUIIIA, TEHICHIIIT 1 YMHHHUKH, 1[0 YHEMOMJIUBIIIOIOTH UM YCKIIATHIOIOTh 200 MOKYTh YHEMOKIUBUTH
YW YCKJIAIHUTHU peali3allif0 HAI[lOHAJIbHUX I1HTEpECiB Ta 30€peeHHs HalllOHAJbHUX IIIHHOCTEH
VYkpainn), 3arajgom, ta Oe3mneni Aep>KaBHOTO KOPAOHY, 30KpeMa, a TaKOX KEepYIOUHCh BU3HAYEHUM
HE3BOPOTHUM €BPOINECHCHKUM Ta €BPOATIAHTUYHUM CTpaTeriyHuM Kypcom nepxkasu, JIICY B cBoii
ICTOpUYHIN NepCreKTrBI (3 Ha0yTTSAM JIepkaBoto moBHoIpaBHOro wieHcTBa B €C Ta HATO) noBuHHa
OyTH roTOBa JI0 3aXKUCTY HE TIJILKH HAIlIOHAJTHLHUX 1HTEPECIB HA ICPKABHOMY KOPJIOHI, a i IO 3aXUCTY
€BPOIEUCHKUX IIHHOCTEW Ha MalOyTHIX 30BHIMHIX KopaoHax €C. ToOTO MOBMHHA CTaTH HAIIHHUM
mUTOM cXimHux pyoexiB €C. Buznauene crnonykae 10 (popMyBaHHS HMOBIPHOTO (JIOLJIBHOTO)
BapiaHTy PO3BUTKY MPUKOPJIOHHOTO BIJOMCTBA Ha JJAJIEKy MEPCHEKTUBRY Ta MPUUHATTS Y MOAALIIOMY
MOJIITHYHUX Ta YMPaBIIHCHKUX PIlIeHb I10/10: BU3ZHAYEHOCTI CTaTyCy MPHUKOPJOHHOTO BiJOMCTBA B
KOHTEKCTI TTPaBOOXOPOHHOT 1 BIMCHKOBOI AisTbHOCTI; poui 1 micusg JIICY B cucreMi eBponmenHChKUX
IHTerpalifHuX KOOpAMHAT Ta OOOpOHM YKpaiHH;, CTBOPEHHS YITKOI YNpaBIiHCHKOI BEpTUKAIl Ta
ONTUMAIBHUX OpPTaHi3allifHUX CTPYKTYp B IEHTPI 1 HaA MICIAX; TapMOHI3aIlli MPUKOPIAOHHOTO
3aKOHOJABCTBAa YKpaiHM; CTBOPEHHS 0araropiBHEBOi Ta IHTETPOBAHOI CUCTEMH 3aXUCTY Ta OXOPOHHU
JIEP>KaBHOTO KOPJIOHY YKpaiHU i OXOPOHHU ii CyBEpEHHUX MPAB Y MOPCHKUX aKBaTOPIsX.

OTxe, OCHOBHUMH 3acajjaMd HMOBIpPHOTO (JIOLIJIFHOTO) BapiaHTy PO3BUTKY MPHKOPIAOHHOTO
BiJIOMCTBa YKpaiHH, 3 ypaxyBaHHSIM HAWTIPIIOTO CIIEHAPII0 PO3BUTKY BOEHHO-TIOIITHYHOI CHTYyaIlil
HaBKOJIO Jiep>KaBH (30epexeHHs arpeCUBHOTO 30BHIIIHBOIIOIITHYHOTO KypCY pociiichbKoi (penepariii ta
pecmy0Itiku 61I0pyCh), TOBUHHI CTATH:

1. 36epexxeHHs Ta mojanbline 3akpimieHHs airoyoro crarycy HAIICY, sk mpaBoOXOpOHHOTO
OpraHy CIeIiaJIbHOTO MPU3HAYCHHS Ta BINCHKOBOTO (DOPMYBaHHS 3 KOHKPETH3AIlI€10 B 3aKOHOIABCTBI
VYkpainu BiAMOBIIHUX (PYHKIIOHATHHUX aCTIEKTIB.

2. HopmaTuBHe Bu3HaueHHs cTaTycy ynpaBmHcbkux jgaHok JIICY (crpareriynoi, onepatuBHOT
1 TAaKTUYHOT), IO CIIPUATUME IX FapMOHI3aIlii y 3araibHild CUCTEMI OpraHiB BiiCBKOBOTO YIPaBIiHHA
Ta IHIIUX MPABOOXOPOHHUX CTPYKTYP JAEPKaBH, a TAKOXK KOHKpETH3aIlil iX PyHKIIOHATHHUX 3aBIaHb.

3. JIOTIOBHEHHS 3aKOHO/IAaBCTBAa YKpPaiHU TEPMIHOM «CIIyk00B0-00#i0Ba nisuibHICT [lepkaBHOT
MIPUKOPAOHHOI CTY’KO0W YKpaiHM» Ta BUBHAUYCHHS OCHOBHUX (DYHKIIIH MPUKOPAOHHOTO BIOMCTBA, SIK
BilicbkoBoro (opmyBanHs. CniJ 3ayBaKUTH, IO LEH TepMiH O€3MiJCTaBHO 3aCTOCOBYETHCS B
cimy»)00BuX qokyMeHTax 13 2014 poky. 3a3HavyeHe J03BOJIUTh: HAAATH MPABOBUN 3aXHUCT OCOOOBOMY
cknany AIICY; chopMyBaTi MPUHIIMITH TA 11€0JIOTIYHI 3acaqu O0MOBOTO 3aCTOCYBAaHHS CHJI Ta 3aC00iB
AIICY; ctBoputu Ta 3abe3neunTH ePeKTuBHE (YHKIIOHYBAHHS CHCTEM YIPaBIiHHSA B OOMOBHX
yMOBaX, NPUHHATTSA YHPABIIHCHKUX pillleHb, 3MIMCHEHHS iX CTpaTeriuyHoro, ONEpaTHBHOIO Ta
TaKTUYHOTO IJIAHYBaHHSI, TOILIO.

Takox 3a3HaYeHe CTBOPUTH MEPEIyMOBH Ul YHOPMYBAHHS MUTaHb 100 BU3HAUCHHS: PO 1
micust JAIICY, 3aranom, il opraniB ynpaBliHHS Ta CTPYKTYPHHX MiJPO3IiTIB, 30KpeMa, B CHCTEMI
00OpOHU JIepKaBH, a caMe HarepenoiHI BOEHHOT arpecii, 3 ii HOYaTKoM, a TaKOX I1iJ 9ac MPOBEACHHS
cTabuT3aliMHNX 3aX0/iB B MMPUKOPJAOHHUX PETiOHax Micis i1 BimOUTTS; GopM, crocobiB, METOMIB 1
npUioMiB BeJleHHs 0010 Ta y4yacTi y O0MOBUX HisiX, y TOMY YMCIHi CHUIBHO 3 1HIIUMH BiHICBKOBUMH
(dhopMyBaHHSIMHU Jep>KaBH; TPUHITUIIIB B3a€MO/II1 Ta KOOPAMHAIIT MIJK CKJIaJTOBUMHU CEKTOPY O€3MeKH 1
00OpOHM Ha CTpaTeriyHOMy, ONEPATHBHOMY Ta TAaKTHYHOMY pIBHSX; acCHEKTiB TpaHcdopmamii i
PO3BHUTKY CHCTEM pPECYpPCHOTO 3a0e3neueHHs Ta (iHaHCyBaHHSA, a Tako 3abesmeueHHs [IICY
BINOBITHUM O30pO€HHAM 1 TEXHIKOIO. 3aKOHOAABYE BH3HAYECHHS MAHOTO TEPMiHYy Ta HOTro
(GyHKIIOHAJIBHUX aCTEeKTIB CTBOPUTH MEPEIYMOBU JUIsl: KOPETYBaHHS OKPEMHUX CKJIAJJOBUX CHCTEMH
po6OTH 3 0COOOBUM CKJIaJ0OM; JeTaji3allii i po3mMpeHHs 0a30BUX aCMEKTiB OMEPaTUBHOI MirOTOBKU
OpraHiB yIpaBiIiHHs, CTBOPEHHS TApMOHIWHOI Ta aganToBaHoi 10 MpodeciitHol MisUTBHOCTI CUCTEMHU
001oBoi miAroToBKU ocoboBoro ckiany JAICY.

4. ®opMyBaHHS HOBOI CTpaTerii mo0 3a0e3neueHHs 0e3MeKr IepKaBHOTO KOPJIOHY Y KpaiHu Ta
OXOpOHH 1i CyBEpPEHHHUX TpaB YKpaiHU y BUKIIOUHIN (MOPCHKIii) eKOHOMIUHII 30HI Ta 3a0e3MeUeHHS
€BPOIIEHCHKOI OE3MEeKH Ha 30BHIMIHIX KopaoHax €C.

OcHoBHUMH 0a30BUMHU NPUHIMIIAMHU 3a3HAUEHOI CTpaTerii MalTh CTAaTh: 0araropiBHEBICTH
(rapMoHi3aiisi 3aCTOCYBaHHS MDKHAPOJHHMX, MUDKICPKABHUX 1 HAIlOHAIBHUX I1HCTUTYIIN Ta
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MEXaHI3MIB 3 METOI0 3aXMCTy HAI[lOHAIBHUX IHTepeciB YKpainu Ta iHTepeciB €C Ha aepKaBHHUX
KOpZOHaX YKpaiHH 1 B Tl MOPCHKHUX aKBATOPIAX ); IHTErPOBAHICTH (IMMO€THAHHS 3yCHIIb TIPABOOXOPOHHHUX
OpraHiB Jep>kaBd, BIHCHKOBHX ()OPMYBaHb Ta IHIIMX JEP>KaBHUX OPraHiB, 10 BXOISTH IO CEKTOPY
Oe3rexku 1 000pOHH, a TAKOXK 1HIUX JIEPKaBHUX IHCTUTYIIIH TOBHOBAKEHHSI IKUX PO3TIOBCIOIKYIOTHCS
Ha chepy NPUKOPAOHHOI MiSUTBHOCTI); CTIMKICTh (CIPOMOKHICTH 10 aJCKBATHOTO pearyBaHHS Ha
3arpo3u Ta BUKIUKH y cdepl Oe3MeKn IepKaBHOTO KOPJOHY Ta 3a0e3NeueHHsS CYBEPEHHHX IpPaB
VYkpainu B i MOPCHKHMX aKBAaTOPisIX B MUPHHI 1 BOEHHUH Yac, a TAKOXK B yMOBaX 3alpOBAHKEHHS 1HIIIUX
MPaBOBUX PEKUMIB); B3aEMO/IisI, KOOPIUHALIIS Ta CITIBIIpAIIs.

5. BHeceHHs MPUHIMIIOBUX 3MiH JI0 JIFOYOi CTpaTerii IHTErpPOBAHOTO YIIPABIIHHSA KOPJOHAMH
(IYK). IonmoxxeHHs [it040i CTpaTerii MaioTh 3aCTOCOBYBATHUCH NEPEBAXKHO HA 3aXiJTHOMY KOpPJOHI
VYkpaiau, To0TO Ha MallOyTHROMY BHYTPIIITHEOMY KOPJIOH1 YKpaiHu 3 iHmuMu kpaiHamu €C.

6. Po3poOiieHHst cTaTyTiB MPHUKOPIOHHOTO BiJJOMCTBA, SKI PO3KPUBATUMYTH MPUHIMITOBI
aCIEeKTH MPAaBOOXOPOHHOI Ta BiliCbKOBOI KOMITOHEHTH B AisutbHOCTI JIIICY, 3aranom, 1 i CTpyKTypHUX
nigpo3ainiB, 30kpema. I[Ipu 1mpomy, 0a30BHIl JOKYMEHT Ma€ BH3HAYAaTH KIIOYOBI ITOJOKEHHS
nistmeHOCcTi ATICY: cytHicTh ocHOoBHMX (yHKIINH IICY; mpuHmunu ii misuIbHOCTI; OpraHi3aliiHi
eJIEMEHTH pOOOTH IEHTPAJIBHOIO anapary; MOBHOBAXEHHS «KIIOYOBUX» IOCAJOBHUX OCi0; OCHOBHI
aCmeKTH OpraHizalii onepaTuBHO-CIIyx)00Boi nismibHOCTI (OCJI) Ta cimy»k00B0-00i10BOi MisUTBHOCTI
(CBJ); 3acrocyBanns cui Ta 3aco6iB AIICY B MupHuil i BOEHHUI Yac, a TAaKOK IPH 3alpOBaHKEHHI B
JIeprKaBi 1HITUX MPABOBHUX PEKUMIB, TOIIIO.

[ToximHi Bix 6a30BOr0 JOKYMEHTY MarOTh BH3HAUYaTH: MiSJIbHICTH PETiOHAIBHUX YIIPABIiHb;
opranizamito Ta 3miicaenHss OCJ] 1 CBJl opraniB oxoponu paepxaBHoro kopaony (OOIK);
YIPaBIHCHKY JisUIbHICTH MpUKOpAoHHNX KomeHnaatyp; OCJI 1 CB/1 migpo3/i1iB 0XOpOHH JIepKABHOTO
kopaony (ITOJIK). IlpuHmmmoBy cxeMy peaiizalii OCHOBHHUX 3acajJ WMOBIPHOTO (JIOIIJILHOTO)
BapiaHTy PO3BHUTKY NPHUKOPAOHHOTO BiIOMCTBAa YKpaiHU, 3 ypaXyBaHHSIM HaMTriplIoro CleHapio
PO3BHUTKY BOEHHO-TTOJIITHYHO1 CUTYaIlil HAaBKOJIO JIepKaBH, MOKHA OIIHUTH 3 pucC. 1.

OuiHka cucTeMH MiATOTOBKU CUJI 000POHH JeP:KABU

CtpykTypa Ta 3MIiCT CHCTEMH MiATOTOBKU CHJI O0OpOHH AepxkaBH, 3aranom, 1 3CY, 30kpema,
JETATBHO BU3HAYCHI KePIBHUMH TOKyMeHTaMu [15-18]. 3riqHo nmux JOKYMEHTIB METOIO MiJATrOTOBKU
cusl 00OpOHU JiepaBu € 00’emaHanHsi cripoMokHocTedl 3CY Ta iHIIMX BiHCHKOBUX (OPMYBaHb,
MPAaBOOXOPOHHUX 1 PO3BIAyBaJbHUX  OpraHiB, OpraHiB CHEIIaJbHOTO MPU3HAYCHHS 3
npaBooxopoHHUMH QyHKIisMEU (IBD Ta IIpO) mns ix epeKkTHBHOrO 3aCTOCYBaHHS B XOJ1 0OOpPOHU
nep>kaBu  a00 BHKOHAHHS BH3HAYEHOTO OINEpaTUBHOrO (0OMOBOro) 3aBmaHHA 00 €IHAHUM
yrpymnoBaHHsM. [liroToBka cuil 000pOHU MPOBOAMTHCS 32 IBOMA MOCIITOBHUMHU eTanamu (puc. 2):

TIePIIHI — OTIepaTUBHA Ta 00IOBA IMiITOTOBKA Y BUJIaX, OKPEMHUX POJIaX BIMCHK (CHII), MiITOTOBKA
nepconany 3CVY, iHma miaroroska B opraHax ta miaposainax IB® Ta IIpO (okpemo). 3aBepuryeThest
el eTarn TaKTHYHUM (TaKTHKO-CIICIIaIbHUM, JIbOTHO-TAKTUYHUM, KOpaOeIbHUM) HaBUYaHHSIM,

apyruii — o0’eHaHa omepaTHBHAa Ta 00iOBa MiATOTOBKA, y TOMY YHWCII 3 IMPOBEIACHHSAM
TEOPETHUYHHMX 3aHATH 1 MPAKTUYHUX TPEHYBaHb (HaBYaHb), SIK MPABWIO, Y KOJEKTUBHOMY (opmarti.
3aBepuryeThCs 1ei eTan KOMaHIHO-IITAaOHUMY HaBYAHHSMHU 3 MPAKTHYHUMU JisIMH BIHCBK (CHJ) Ha
MICIIeBOCT1 a00 ITOJIITOHAX.

[TinroroBKka cui 00OPOHU 3MIHCHIOETHCS Y BIAMOBITHIN CHCTEMI, sIKa SIBIIsIE COOOI0 CYKYIHICTh
B3a€MOIIOB’SI3aHUX €JIEMEHTIB JUIsl HApOIIyBaHHS 1HIWBIIyalbHUX CIPOMOXHOCTEH IepCOoHay,
37IArOJKEHHS MiAPO3JLTIB, BIHCHKOBHX YaCTHH, OPraHiB BiiCHKOBOTO YINpaBIiHHS, CHJI OOOPOHHU B
UJTOMY JIJIs1 3a0€31eUeHHsI 00OPOHU JCPIKABH.
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OCHOBHUMH €JIeMEHTaMU CHCTEMH ITiITOTOBKH €:

a) cy0’exktu miarotoBku — [omoBHOKoMaHmyBad 30porHux Cun  VYkpaiHu, HadadbHUK
I'enepanbHoro mrady 30poitnux Cui Ykpainu, HOro 3acTyNHHUKH, KOMaHayBaudi (KOMaHIHPH,
HayaJIbHUKH), CTPYKTYpHI miapo3aiau migroroBku (J7, G7, A7, N7, xomanayBaHHs (yIpaBIIiHHS)
HiArOTOBKM) B OpraHax BiWCHKOBOTO YIpPaBIiHHA, BIHCHKOBHX dYacTuHax (S7), Oe3mocepenHi
KOMaHIUpH (HAaYaJIbHUKH ), IHCTPYKTOPH;

0) 00’€KTH TIATOTOBKM — TMEPCOHAJ, MiAPO3JLIM, BIHCHKOBI YaCTHHH, YHpaBIiHHA (ITabn)
OTIEpaTUBHUX KOMaHAyBaHb (TIOBITPSHUX KOMaHAyBaHb Ta iIM PIBHUX ), KOMaHyBaHb BHUJIIB, OKPEMHX
pOMiB BIWCHK (CHUI), 1HII OpPTraHW BIWCHKOBOTO ympaBiiHHA, ['eHepanpHuil mTad 30poiHux Cun
VYkpainu; opranu ynpasiiHHs Ta cuid i 3acoou IBD Ta [pO;

B) 3aco0u, sKi 3a0e3medyloTh OpraHi3allil0 IMATOTOBKH (TE€Opis MiATOTOBKM Ta METOJIHKA
HaBYaHHS, SKI PO3KPUBAIOTHCS Yy BIAMOBIAHMX KEPIBHUX JOKyMEHTaxX (CTaHgapTax) 3 IHTaHb
MIIFOTOBKU; HaBYaJIbHA MaTepiaJIbHO-TEXHIYHA 0a3a; pecypcH, IO BUAULIIOTHCS Ha IMiJATOTOBKY
TOIIIO).

CTpyKTypy MIiATOTOBKHM CHJI OOOpPOHHM Jep’KaBHM MOXHa OIIHUTH 3 puc. 3. IlinroroBka cun
00OpOHU Ma€e TPUBUMIPHUHN XapakTep. 3aJeKHO BiJl CIPIMOBAHOCTI BOHA BKJIIOYAE:

. 1. IlinroToBKAa
KosexkTnBHa miaroroBka IIepCOHAITY
InguBinyanbHa miaroroska 1 2. B,O nona
NiAr0TOBKA
) 3. OnepaTuBHa

NiAroToBKa
IlinroTroBka 3CY, 00’enHana
IB® 1a IIpO miAroToBKa

(oxpemo) 3

Pucynoxk 3. CkitaoBl YaCTHHU MiATOTOBKH CHJI 0OOPOHH JIepKaBU

3a CKJIAJOM YYacHHUKIB miaArotoBku (puc. 2): miaroroBky 3CVY, miaroroBky IB® Ta IIpO
(oxpemo); 00’eTHaHy MIATOTOBKY;

3a 00’ €KTaMU BIUIMBY: 1HIMBIAyaJabHY MiATOTOBKY; KOJIEKTUBHY ITiITOTOBKY;

3a pIBHSIMH NPOBEJIEHHs: ONEpPAaTUBHY MIArOTOBKY (CTpaTeriuHuil i omepaTuBHUN DIBEHb);
00MOBY MIATOTOBKY (TaKTHYHUM PIBEHB);, MIATOTOBKY MEPCOHANy (CTpaTEriuHHM, ONEpaTUBHUU 1
TaKTHYHU).

Meroro migroroBku 3CY € 3a0e3neueHHs] iX TOTOBHOCTI /10 BHUKOHAHHS 3aBAaHb Yy XOJIi
CTpUMYBaHHS 30poiiHoi arpecii mpoTu Ykpainu, Biacidi iif, OXOPOHH MOBITPSHOTO IPOCTOPY ACPKABH
Ta MiABOJHOTO MPOCTOPY Y MEkKaX TEPUTOPIATBHOTO MOPsl YKpaiHu, y4acTi y 3axX0Jax CIpsiIMOBaHHUX
Ha 60poTHOY 3 TEPOPU3MOM, Y MI>KHAPOTHUX OTIepaIlisiX, TOCSITHEHHS B3a€MOCYMICHOCTI 31 30pOMHUMUI
cunamu aepxas-wieHiB HATO.

Crpyxkrypy niaroroBku 3CY MoXHA OLIHUTH 3 puC. 4.
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.
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\_ “TPYKTYp

[ Ko./1eKTHBHA IEPCOHATY J

Pucynok 4. Ctpykrypa niarorosku 3CY

[Tinroroska 3CY nmoxinarbes Ha (puc. 4):

3a CKJIQJIOBUMH (BHUJAMH) TIATOTOBKM — OIEPaTUBHY MIiATOTOBKY, OOHOBY IMiATOTOBKY
(mAroToBKY 3 MOOLTI3aNIHHUX MUTAHB); MATOTOBKY IEPCOHAITY;

3a CIPSIMOBAHICTIO — IHAWBIAyaJIbHY MIATOTOBKY, KOJEKTHBHY ITiATOTOBKY;

3a MacuTabamu (3a BIHChKOBO-OpPTaHi3allifHOIO CTPYKTYPOIO) — MIATOTOBKY BU/IB, POJIiB BIHCHK
(cwir), MATrOTOBKY 1HIIUX BIHCHKOBUX OpraHi3aliiHUX CTPYKTYpP (BICHKOBHX YaCTHH CTPATETIYHOTO
pe3epBy, TepUTOpiaibHOT 00OPOHHU TOIIO).

OmnepatuBHa migroroBka 3CY opraHizoBye€ThCsS Ta MPOBOJUTHCS BiamoBimHO HactaHoBu 3
orepaTtuBHOI MAroToBKU 30poitHux Cun YKpaiHu.

botioBa miaroroska 3CY opraHizoBy€TbCs Ta TPOBOIUTHCA BiAmoBiqHO HacTtaHoBHU 3 60i0BOI
nigroroBku 30poiHux Cun YKpainu.

[TinroToBKa y BUIIMX BIMCHhKOBUX HaBYaJbHMX 3akianax (BBH3) Ta BilicbkOBHMX HaBUaIbHUX
nigposainax 3aknaai Buioi ocita (BHIT 3BO), mitesix, HayKOBHX yCTaHOBAX, HABYAJILHUX [IEHTPAX,
KOJIeJDKaX, IIGHTpax IMArOTOBKH CEPXKAHTChKOro ckiamy, mmkoiax 3CY opraHi3oByeTbcs Ta
NIPOBOJIUTHCA BiANOBIIHO A0 HactaHoBY 3 miAroToBKu nepcoHainy 36poinux Cun Ykpainu.

Bumoro ¢opmoro miaAroToBku, ska 3abe3medye B3aeMo3B’s30K MiArotoBku 3CY 3 iHIMMU
CKJIJJOBUMHU CHJI OOOPOHH Ta peaii3allilo yciX BU3HAYEHUX CIIPOMOXKHOCTEH SIBISEThCSA 00’ €nHaHA
MIATOTOBKA.

O06’enHaHa MiAroTOBKA — 11€ OPTaHi30BaHMM 3a € IMHUM 3aMHCIIOM 1 TUIAHOM IMPOIEC HaBYaHHS
BIMICHKOBOCTY>KOOBIIIB, 3JIarO/PKCHHS OpraHiB BIHCHKOBOTO YINpPaBJiHHS, BIHCHKOBUX YaCTHUH
(xopabutiB), MAPO3ILTIB, SIKI BKIFOYAIOTH JIBA 1 O1JIbIIIE POJIIB BIMCHK (CHIT) CHJI OOOPOHHU Ta OE3MEeKH 3
METOIO JTOCSTHEHHS X TOTOBHOCTI /10 00’ €THAHKMX JiH y CKJIa/i BIATIOBIHOTO YyIPYyIOBaHHS.

O6’enHanHa MIArOTOBKA TMPOBOJUTHCA BIAMOBIAHO JO BHMOT INOpiYHOI JMpeKkTuBu
I'enepanbHoro mrady 36poitnux Cun Ykpainu.

[linroTroBka B XO0Hi 3aXOJiB MIDKHAPOIHOTO BIMCHKOBOTO CHIBPOOITHHIITBA — II€
[UJIECIIPSIMOBAHUNA Ta OPTraHi30BaHUN MPOIIEC MiATOTOBKKM OpraHiB yIpaBiiHHS (MITa0iB), BIHCHKOBHX
gacTUH (MiApO3AiTiB) y B3aeMomii (i KepiBHUITBOM) 3 1HO3EMHHMH TPEHYBAIBHUMH MICIIMU Ha
TepuTOpii YKpaiHu Ta KpaiH-TIapTHEPIB 3 METOIO MEPEXOAY Ha CHCTEMY IATOTOBKHU JEP’KaB-UJICHIB
HATO Tta nocsrHeHHS! B3a€MOCYMICHOCTI 3 X 30pOMHUMU CHIIAMHU.

OcHoBU opranizailii Ta TpoBeIeHHs OaraToHAIlOHATbHUX HaBuaHb y 3CY BH3HAYAIOTHCS
JIOKTpHHOIO 3 OpraHizallii Ta NpoBeJeHHs OaraToHalioOHaIbLHUX HaB4aHb y 30poiiHux Cuiax YKpainu.

OOrpyHTYBaHHS MOKJIMBOIr0 BapianTty GOpMyBaHHS CUCTEMHU MiATOTOBKH
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NPHUKOPAOHHOIO BiIOMCTBA YKpaiHu

OOrpyHTYBaHHSI MOKJIMBOT'O BapiaHTy YW BapiaHTIB ¢popMyBaHHS cuctemHu miaroroBku JIICY
JOLIBHO 3/IHCHIOBATH HAa OCHOBI aHaNli3y pe3yJIbTaTiB OLIHKH MEPCHEKTHUBH HMOBipHOTO abo
JOITPHOTO PO3BUTKY MPUKOPAOHHOTO BIIOMCTBA 3 ypaxyBaHHSIM HasBHOI CUTYaIlii 070 O€31eKOBOT
CKJIQJIOBOT JIep:KaBH Ta MOXJIMBHUX TEHACHIIIA MO0 ii 3MIHH, a TAKOXK OIIHKU CHCTEMHU MiArOTOBKH
CUJI 00OPOHU JCPIKABH.

Takwuii aHani3 703BOJIsIE CPOPMYBATH CUCTEMY BHUXIAHHUX JAHHX, SKY HEOOXITHO MPUHHATH N0
yBaru sk Mo4aTKOB1 YMOBH TIpH (OpMyBaHHI nepcreKTuBHOI cucteMu miaroroBku JAIICY. 3a3nauena
cucTeMa HaBeeHa B Ta0uI. 1.

Tabmuns 1
Buxinni nani mis dopmyBanHs cuctemu niarotosku JIICY
TBepKeHHS Jlxepeno, o mATBEPIKYE
KOPEKTHICTh TBEPPKCHHS
JIICY € ckiamoBoto cui 6e3nekn 1 000poHU YKpaiHu. Crarts 12 3akony Ykpainu «IIpo

HallloHAIbHY Oe3neKky YKpaiHmy

Cucrema miaroroku nepcorany JAIICY Bu3zHauaeThes
HakazaMu AnmiHicTparii JlepkaBHOT IPUKOPIOHHOT
ciyx6m Ykpainu (AIIICY) Ha pik.

Ha JTICY mokmagaroThess OCHOBHI QyHKIIT Ta 000B’s3ku, | Crarti 2, 19 3akony Ykpainu «IIpo
sK1 Bu3HavaroTh popmat ii OC/I. Jlep>xaBHY IPUKOPIOHHY CITY)KOY
YKpaiau».

Cepen ocHoBHUX (yHKIIi# Ta 000B’s1s13KiB JIICY € He mumme | Crarri 2, 19 3akony Ykpaiau «IIpo
Ti, iK1 KopemtotoTh 13 OC/I., a i Ti, AKi MalOTh BiHOIIECHHS | JlepaBHY MPUKOPIOHHY CITYKOY

no CB/I. Ykpainny».

3amanna JIICY y pamkax CBJl 3akoHO#AaBUO He

BHU3HAYEHI.

Ha nanwii yac y nigrorosui nepconany AIICY nasBui a1 | [19,20],

KOMITOHEHTH: BIIChKOBA Ta MPUKOPIOHHA. Hakazu AIIICY, skumu
BU3HAYAIOThCS 3aBJaHHS MiATOTOBKU
nepconany AIICY.

Ha manuii yac 3aK0HOJJaBYO 3aKPIMJICHO MOHSITTS Crarts 21 3akony Ykpainu «IIpo

«mpoeciitHOi BIICBKOBOI OCBITH. OCBITY.

Ha nanuit yac HasiBHI TOKTPUHAIBHI JOKYMEHTH, K1 [15-18].

BH3HAYaIOTh 3aCTOCYBAHHS Ta MiJTOTOBKY CHUJ 000pOHH

nepxasu Ta 3CY.

Ha nanwmii yac 3arBepmxeno Konnenmiro Tpanchopmartii [21].

CHCTEMH Bi1liICHKOBOI OCBITH.
Ha manwii 9ac BiiCyTHIH TOKTPUHATBHUIN TOKYMEHT, SIKHA
Ou BHU3Ha4aB acnekTH (creHapii) 3actocyBanss JAIICY.

I3 ypaxyBaHHSIM BHIIE TIPOBEICHOTO aHAI3y Ta JaHHWX TaOJ. | MOYKHa OKPECIHTH HACTYITHI
KOHIIeNTyaabH1 ocHOBH miarotoBku [AIICY.

[TinroroBka JAIICY — 11e opranizoBaHMil 3a €IMHUM 3aMHCJIOM 1 TIJIAHOM IPOIIEC HABYAHHS 1
BUXOBaHHS YCIX KaTeropii 0coOoBOro CKJaay MPUKOPIOHHOTO BiOMCTBA, MIATOTOBKU OpTraHiB
yIpaBJIiHHA, HABYAIBHUX 3aKJIaJiB Ta IEHTPIB 3 METOI JOCATHEHHS iX TOTOBHOCTI Ta 34aTHOCTI J0
BUKOHAHHS 3aBJIaHb 32 CBOIM (DYHKILIOHAJIHHUM MPU3HAYCHHSM SIK Y MUPHUHN Yac, Tak i B 0COOTUBUI
nepioz.

Cyrtaicts Ta 3mict niarorosku AIICY 6a3yeTbcs Ha 3aKOHOJaBUO BU3HAYEHUX aCIEKTax poJi Ta
MICIISI TIPHUKOPJOHHOTO BIJIOMCTBa B CHCTEMI 3a0€3IeUeHHs HAIIOHAJIBHOI Oe3mneku YKpainw,
MOKJIAZICHUX 3aBJIaHHIX Ta OCHOBHHX HOTO (DYHKIIISX.

Ponxs AIICY B cucremi 3a0e3reueHHs HAI[lOHATbHOI Oe3meku YKpaiHu Taka. [lepkaBHa
MPUKOPJIOHHA CiIyx)0a YKpaiHU € MPaBOOXOPOHHHUM OPraHOM CIEI[iaIbHOTO TpPHU3HAYEHHS, IO
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pearnizye Jaep)kaBHY NOJITHKY y cdepi Oe3lmeku Aep)KaBHOTO KOPAOHY YKpaiHM Ta OXOpPOHHU
CYBEpEHHHX IpaB YKpaiHH B ii BUKITIOYHIN (MOPCHKii) €KOHOMIYHIH 30H1 [22].

Micue AIICY B cucremi 3a0e3nedeHHsl HalllOHAJIbHOI Oe3neku YKpainu HacTymHe. Jlep)kaBHa

MIPUKOPAOHHA CcTy’k0a YKpaiHu BXOAUTH J0 CKIITy CeKTopy Oe3meku i o0opoHu Ykpainu [22].
3amanns JIIICY — 3a0e3nedyeHHs HETOTOPKAHHOCTI JEPKABHOTO KOPJOHY Ta OXOPOHHU
CYBEpECHHHX IpaB YKpaiHH B 1i IPHIIETIIii 30H1 Ta BUKIIIOYHIM (MOPCHKii) EKOHOMIYHIN 30Hi [ 14].

OcnogHi ¢pynkuii ATICY npu oMy MOKHA CTPYKTYpPYBaTH Tak, K 11€ HABEJCHO Ha pHcC. 5.

3 ypaxyBaHHIM 3a3Ha4ueHOro HanpsMku miarotoBku JIICY maroTh BKIIOYATH MPaBOOXOPOHHI
Ta BOEHHI aCIeKTH 11 QyHKIIOHATLHOTO MPU3HAYCHHS.

[Tpu nbOMy aKTyaabHUMH 3aBIAHHIME BOAYa€ThCS TaKe.

1. JIo1inbHO TTPOBECTH MIMPOKY MMCKYCIFO Ta BU3HAYUTH CIieHapii eEeKTUBHOTO 3aCTOCYBAaHHS
JIICY Ha nanuii yac i B nepcrnekTuBi (opieHTOBHO Ha 10 pokiB).

TeopernuHo icHye 2 MOXIUBHX ciieHapii 3actocyBanus AIICVY:

SK IPABOOXOPOHHOTO Cy0’€KTy 3a0e3neueHHs] MPUKOPIOHHOI Oe3NeKH y MPHUKOPIOHHOMY
npoctopi (cy0’exkTy Oe3rneku) — uisi OXOpoHHU JaepkaBHoro kopaony (JIK) y mupnuii wac abo Ha
«vupHUX nustHKax» K B ocobmuBuii mepion;

SIK BIACHKOBO-IIPABOOXOPOHHOTO CyO’€KTy 3a0e3reueHHs HallioHaIbHOI Oe3reku (cy0’ekTy
6e3nexu 1 000poHN) — st oxopoHu Ta 3axucty JIK B MupHuit yac i oco0nuBHii mepiof, a TaKoxX
000pOHH JIEp>KaBH B OCOOTMBUIN TIEPIOI: SIK TPABOOXOPOHHOTO Cy0’ €KTY 3a0€3TIeUeHHS MPUKOPAOHHOT
0e3MneKu y MPUKOPIOHHOMY TIpocTopi (cy0’ekTy Oesmnekn) — nmnst oxoponu JIK y mupHuii gac abo Ha
«vupHEX auisHKax» JIK B ocoOmmBuii  mepion; sSK BIHCHKOBO-IIPABOOXOPOHHOTO CyO’ €KTY
3a0e3neueHHs MPUKOPOHHOT Oe3MEKH Y IPUKOPJOHHOMY MPOCTOpi (cy0’eKTy Oe3neku i 000poHH) —
st oxoponn Ta 3axucty JIK y mMupHHM 4ac 1 ocoOnuBHMIA TEpioJl Ha «aKTUBHUX MiIsHKax» JIK
(minstHKax cyciactBa 3 pd 1 p0O); sIK BIHCHKOBOTrO Cy0’e€KTy 3a0e3leyeHHs HalllOHAIbHOI Oe3MeKH
(cy0’exTy 000pOHHN) — 17151 0OOPOHU JEP’KaBH B OCOOJIMBUHN TIEPIO/I.

2. Pimenns moxo acmekTiB (cueHapiiB) 3acrocyBanHs JIICY HeoOximHO 3akpinuTu
JOKTPUHAIBHO.

3. Koxen i3 cueHnapiiB nepeadavae ¢popmyBaHHs okpemoi cuctemu niarorosku AIICY.

4. Cucrema miigroroBku JIIICY Takox mMae 3aKpiruitOBaTUCH JOKTPHUHAIBHO.

5.V pasi npuitasarrs 1-ro cuenapito 3acrocyBanss AIICY mis po30y10oBH CUCTEMH MiATOTOBKH
JIICY nmominsHO peanizoByBaTu Mozenb 1 (puc. 6).

6. Y pasi npuitHarts 2-ro cueHapito 3acrocyBanss AIICY mis po30ya1oBH CUCTEMH MiATOTOBKH
JIICY mominbHO:

- y 3akon Ykpainu «IIpo JlepxaBHy npukopAoHHY ciyx0y Ykpainu» BHecTH HOHATTS CBJ]
AIICY;

- 3apmaHHs Ta o00oB’s3ku  JIICY crpykrypyBatu 3a Onokamu: OCJI — peamizamii
MPaBOOXOPOHHUX (DYHKIIM y MUpHUN Yac abo Ha «MupHUX aiasHkax» JIK B ocobmusnii nepion; Cb/1
— peanizanii ¢pyHKIii 000pOHU Jep:KaBU B OCOOIMBUIN MEPIOL;

- peamizyBatu mojenb 2 miaroroku JAIICY (puc. 7).

7. JloUmilbHO OMpaIloBaTH HOPMATHUBHY 0a3y 3TiIHO BHU3HAYEHOI MOJENi, [0 MOJiOHa
Marepianam [15-18] mst cun o6opoHU AeprKaBH.

MoxnBuii BapianT cucteMu niaroroBku AIICY B pa3i npuifHATTS 1-T0 ClieHapiro 3aCTOCYBaHHS
JIICY (ax mpaBOOXOPOHHOTO Cy0’€KTy 3a0e3MedeHHs MPUKOPIOHHOI O€3MeKH Y MPUKOPIOHHOMY
POCTOpi — CyO’€KTy O€3MEeKH) MOUIIbHO MPEACTAaBUTH TaK, SK 1€ HaBEJEHO Ha puc. 6, a B pasi
NpuiHATTA 2-r0 creHapito 3actocyBaHHa J[[ICY (ax BiliCBKOBO-IPAaBOOXOPOHHOTO CYO’ €KTY
3a0be3neueHHs HalllOHAJIbHOI Oe3MeKn — cy0 eKTy Oe3meKkH 1 000pOHH) AOIUIBHO MPEICTABUTH TaK, SIK
1€ HaBEJICHO Ha puc. 7.
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®yukuii AIICY npaBooxopoHHOro
XapakTepy
(oxopona 0eprrcasrnozo Kopoony)

OXOpOHa Jep>KaBHOTO KOPJIOHY
VYkpainu Ha cy1ri, Mopi, pidkax, 03epax Ta
IHIIMX BOJOMMAx 3 METOI0 HEIOMYIICHHS
HE3aKOHHOT 3MIHM TPOXOKEHHS HOro
TiHii, 3a0e3MeYeHHs JOTPUMAHHS PEKUMY
JIep’KaBHOTO KOPJIOHY Ta MPUKOPIOHHOTO
pexXUMY;

3IHCHEHHS B YCTAHOBJICHOMY MOPSIKY
MPUKOPIOHHOTO KOHTPOJIIO 1 IPOMYCKY;

OXOPOHA CYBEpEHHHMX IIpaB YKpaiHU B
il BUKIIOYHIM (MOPCBHKIM) EKOHOMIYHIM
30Hi;

BEIICHHS PO3BIYBaJILHOI,
iH(pOopMaNiifHO-aHATI THYHOT Ta
OTIEPAaTUBHO-PO3ITYKOBOT NIsUTBHOCTI;

ydacTb y 00poTh0i 3 OpraHi3oBaHOIO
3JIOYMHHICTIO Ta TPOTHIS HE3aKOHHIN
Mmirpamii Ha  JepKaBHOMY  KOpJIOHI
VYkpaiHu Ta B MeXaxX KOHTPOJIbOBAHUX
NPUKOPJIOHHUX PaiiOHiB;

y4acTh y 3axo0j/lax, CIPSMOBAaHMX Ha
060poTHOY 3 TEPOPU3MOM;

KOOPJMHAINS JiSTIbHOCTI BIMCHKOBUX
¢dopmyBaHb Ta BiJIIIOBITHUX
MIPaBOOXOPOHHUX OpPTaHiB, MOB’S3aHOI 13
3aXMCTOM JIEP>KaBHOTO KOPAOHY YKpaiHH
Ta MPOMYCKY.

3MIHCHEHHA JIICY OCT

®yukuii AICY
BiliCbKOBOI0 Xapakrepy
(3axucm 0eprcasHo2o KOpooHy,
cyeepeHimenty ma mepumopiaibHoi
yinicnocmi Ykpainu)

NPUNHHEHHS  JSJIBHOCTI  HE3aKOHHUX
BOEHI30BaHUX abo0 30poitHuX (opMyBaHb
(rpym), OpraHizoBaHHMX TPYIl Ta 3JIOYHHHHUX
opraHizamiii, 1m0 TNOPYWIWIA  TOPSIOK
NIEpEeTUHAHHS IEP’)KaBHOTO KOPJIOHY YKpaiHH;

MPUITUHEHHS crpod NepeTUHAHHS
Jep>KaBHOTO KOpPJIOHY TMBEPCIHO-
PO3BiyBaIbHUMH IpyIaMu 1HIIOT IepKaBH;

y4acThb y TPHUIWHEHHI NPUKOPIOHHUX
(BKIJIIOUAIOYM CYXO/I1J1, HOBITPSIHUNA, MOPCHKUI
MpoCTip) 30pOMHUX CYTHUOK, IO 3yMOBJICHI
eCKalali€l0  CKOHOMIYHHX,  MOJITHYHHX,
COIIAIbHUX, CeTHIYHMX a0  pemiriiHux
IPOTHPIY y BITHOCHHAX MIX JeprKaBaMu;

y4acTh y CTaOTI3alIfHUX OTepariisax (Iisx)
CHJ1 000pOHU;

y4acTh y 3axo0Jlax 0OOpPOHHOTO XapakTepy
IpU pO3B’sI3aHHI MOBHOMACHITa0HOI arpecii
IHIIIOFO ~ ICP)KABOI0O BOEHHOTO  KOH(IIIKTY
(JToxanpHOI, perioHabHOI BIHHU).

3NIHCHEHHA JJIICY CBJ]
(6 ymosax 3a20cmpeHHs 60€HHO-NOJIMUYHOT
0b6cmanosxu)

3a yMOBHM BHeCEHHS 3MiH Y 3aKOHOIaBCTBO
Ykpainn.

JlocsirHeHHSI TOTOBHOCTI Ta 3IaTHOCTI 0c000BOr0 ckJany i opranis ynpasiains AIICY no
BUKOHAHHS 3aBJaHb 32 CBOIM ()YHKIiOHAJIbHUM NPU3HAYEHHSAM SIK Y MUPHHUI 4ac, TaK i B
0co0IuBHI TIepion

3a0e3nmeuyeThCsl NIJIAXOM 3aNPOBAKEeHHS (YOOCKOHANEeHHA, MOOEPHI3ayii) CUCTEMU
(cksagoBux cucremn) niarorosku AICY
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KosekTuBHA MiArOTOBKA /

InguBinyanbHa migroroBka

iaroroska AIICY

(ak
NPaBOOXOPOHHOT0
cy0’exkTy
3a0e3ne4eHHsA
NPUKOPAOHHOL
Oe3nmekn y
NPUKOPAOHHOMY
npocrTopi)

O0’e¢qnana
MiAroToBKa

(y cku1aai cy0’ekTiB
IYK (B Tomy umnciai
Mi’KHAPOJIHMX))

Z

Pucynok 6. Mopgens 1. Cucrema migroroBku JIICY B pa3i mpuiiHarTs 1-ro creHapiro

3actocyBanus JAIICY (mns peamizanii pynkin OCJ ATICY)

KogexkTnBHA MiArOTOBKA

InpuBinyanbHa miaroroBka

Iiaroroska AIICY

(AK BilicbKOBO-
NPaBOOXOPOHHOT0
cy0’exkTy
3a0e3ne4yeHHA
NPUKOPAOHHOL
O0e3nmekn y
NPUKOPAOHHOMY
npocTopi)

0O0’e¢nnana
MiAroTOBKA

(y ckaani cy0’exTiB
I'YK (B ToMy unci
MiKHapoaHHX) 200
cy0’eKTiB 000pOHM
Ykpainu, B
3aJ1€;KHOCTI Bi
periony)

Pucynok 7. Mopgens 2. Cucrema migroroBku JIICY B pa3i mpuiHATTS 2-TO CIEHApiO

3actocyBanHus JAIICY (mns peamizanii pynkiin OCJ] tTa CBJl AIICY)

CyTHIiCTh MOJIENI 2 HACTYyITHA.
[Tinroroska cun AIICY mae TpuBUMIpHHIA XapakTep.
Kunacudikarist miarotoBku:
K1 —3a cknagom ydacuuki: miaroroBka [AIICY; 06’enHana miaroToBKa;
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1. IlizroroBKa
nepcoHany

2. CneniajabHa
MiAroToBKa

3. OnepaTuBHa
MiAroTOBKAa

1. IlinroToBKA
MepCcoHaIy

2. BoiioBa Ta
cneniajgbHa
MiAroTOBKAa

3. OnepaTuBHa
NiAroToBKa



K2 — 3a piBHSIMH TIpOBEJCHHS: MiArOTOBKA MEpCcOHANy; 00ifoBa Ta cremiadbHa MiArOTOBKA;

orepaTUBHA MiATOTOBKA,

K3 —3a 00’exTamMu BIUTUBY: iHAMBIyajbHa MiATOTOBKA; KOJIEKTUBHA IMiArOTOBKA.
CyTHICTPb MATOTOBKH 3T1THO HaBeACHOT Kiacudikaiii MOKHA OIIHUTHU 3 Ta0J. 2.

Tabmus 2

Cyrtaicts migrorosku ATICY

Krnacudikairist miaroToBku

CyTHICTb MATOTOBKH

3a ckmagom | migroroska JIICY
YYaCHUKIB

I[€ OpPraHi30BaHUH 3a €UHUM 3aMUCIIOM 1 IIJITAHOM TIPOIIEC
HaBUYaHHS 1 BHXOBaHHS yCix KaTeropii
BiliCHKOBOCITYK0OOBIIiB, ITiITOTOBKH (3JIar0JXKECHHS ) OPTaHIB
YIIPaBIiHHSA/BIICAKOBOTO yMIpaBiiHHSA (IMITabiB), OpraHiB
JIICY 3 MeTOr0 AOCATHEHHS 1X TOTOBHOCTI JO BHKOHAHHS
3aBJlaHb 3a MPU3HAYCHHSIM SK y MUPHHHA Yac, Tak 1 B
0cO0JIMBHIA TIEPIOJI.

O06’enHana
MMArOTOBKA

IIe OpraHi30BaHUH 3a €IMHUM 3aMHCIIOM 1 TUTAHOM TIPOIIEC
CHUIBHOI MIATOTOBKM OCOOOBOTO CKJIaay (mepcoHaty) Ta
opraniB ymnpasninag JAIICY, 3CY, HamionansHoi rBapmii
Vkpainu, Hamionanenoi momimii Yxkpainu, /[lepxkaBHoi
Mirpamiiinoi  ciayxk6u  Ykpainu, JlepkaBHOi —CIykOu
Vkpaiau 3 Haa3BuuaiiHuX cutyanii, CiayxOu Oe3nexu
Vkpainu, YmpaBiaiHHS Jep>KaBHOI OXOpPOHHM YKpaiHU 3
METO0 JIOCATHEHHS TOTOBHOCTI Ta 3/IaTHOCTI BUKOHYBATH
3aBAAHHS Y CKJIaJll CHUJT OE3IMEeKH Ta CHJI 000POHH Y KpaiHH.

3a piBHSAMH | MIATOTOBKA
MPOBEJICHHS | TIEPCOHAITY
(ctpareriunuii,
OTIepaTUBHUH 1
TaKTHYHUH PiBHI)

e LiJIeCTIPSIMOBAaHUM Ta OpraHi30BaHUI MPOIEC HAaBYAHHS
BiIiChKOBOCTYKO00BIIIB, TipariBHukiB [II[ICY, pesepBicTis,
mo 3aidicHioethess y BBH3 1 BHIT 3BO, HaByanmbHUX
IIEHTpax

[MinroroBka y BBH3 — ocBiTHI{i mpolec MiaroTOBKH
KypcaHTiB  (CllyXadiB), aJ FOHKTIB, JOKTOPaHTIB 3a
BIJIMOBIIHUMH PIBHSMHU BHIINOI OCBITH MJIs TOJAIBIIOL
CIY’)KOM Ha BIAMOBIAHUX IMOCATaX 3 METOK 3a0BOJICHHS

notpe6 AIICY.
[linroroBka y  HaBYaIBHMX IEHTpax —  IPOIIEC
CHCTEMaTHYHOTO IPaBOOXOPOHHOTO, BIICHKOBOTO

podeCiiHO-TEXHIYHOTO HaBYaHHS OCOOOBOTO CKIIATy,
CHPSIMOBAHOTO HA HAOYTTS HUM 3HAHb, YMiHb 1 HABUYOK y
MIPaBOOXOPOHHIM, BINCHKOBO-MIPO(DECIHHIN  MISITBHOCTI,
PO3BUTOK  KOMIIETEHTHOCTI ~ Ta  mpodecioHamizmy,
BUXOBAaHHS 3arajJibHOi, IMPaBOOXOPOHHOI 1 BIMCHKOBO-
npodeciiiHol  KyJIbTypu, HEOOXiIHOi [Uii BUKOHAHHS
CITY’>KOOBUX OOOB’SI3KIB Ha 3aiiMaHiil ToOcCali 3 METOI0
3anoBosieHHs motped ATICY.

boiiosa Ta
creriajbHa
MMIArOTOBKA
(TaKTHYHUHN PiBEHD )

e IIJICCIPSIMOBAaHUHN Ta OPTaHi30BaHUN MPOIIEC HaBUYAHHS
BilicbkoBoCcykO0BIiB  opraniB  JIICY, a  Ttakox
371ar0JKEHHS OprasiB YIIPaBIiHHS/BIHICHKOBOTO
yhnpaBimiHHA (WTa0iB) TaKkTUYHOTO PIBHA 3 METOIO
JNOCSATHEHHSI 1X TOTOBHOCTI J0 BHKOHAHHS 3aBJaHb 3a
NPU3HAYCHHSM K Y MUPHUH Yac, TaK 1 B 0COOJIMBUH MEPIO.
boiioBa miaAroToBKa — MuJIECIPSIMOBAHUMA Ta OpraHi30BaHUI
IpolleC HAaBUAaHHS 1 BHXOBaHHS OCOOOBOTO CKIIATy Ta
MIATOTOBKM 1  3J1aro/UKEHOCTI  OpPTaHiB  YNpaBIIiHHS
TaKTUYHOTO PIBHSI 3 METOI0 JOCATHEHHS iX TOTOBHOCTI Ta
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3IaTHOCTI BUKOHYBATH 3aBJaHHS 13 3aXUCTY CYyBEpEHITETY,
TEPUTOPIATIBHOI IIICHOCTI 1 HEJJOTOPKAHHOCTI JIEpP>KaBH 3a
CBOIM (DYHKIIIOHAJILHUM MPU3HAYCHHAM SIK Y MUPHHH 4Yac,
TaK 1 B OCOOJIMBHI TIEPION (Opeanu OXOpPOHU O0epIHCABHO20
KopooHy, Mopcbka oxopona ma niopo30ilu O0XOPOHU
0epIHCABHO20 KOPOOHY).

CremiasibHa  MIATOTOBKAa  —  [UJIECIPIMOBAaHUM  Ta
OpraHi30BaHUI MPOIIEC HABYAHHS 1 BUXOBAHHS 0COOOBOTO
CKJIaJly TPUKOPJOHHOTO BiIOMCTBAa Ta MIATOTOBKH 1
3]1ar0JKEHOCTI OpraHiB yHpaBIiHHSA TaKTUYHOTO DPIBHSA, 3
METOIO JIOCSATHEHHS X TOTOBHOCTI Ta 31aTHOCTI BUKOHYBAaTH
3aBJJaHHS IPABOOXOPOHHOTO  XapakTepy 3a  CBOIM
(GyHKLIOHATBHUM NPU3HAYEHHSM K Y MUPHUHN Yac, TaK i B
0COOJIMBUI TIEPIOJT (Opeanu OXOPOHU OEPAHCABHO20 KOPOOHY,
Mopcvka oxopona ma niopo3oinu OXOPOHU OepPIHCABHO20

KOPOOHY).
OneparuBHa e IUIeCHpsSIMOBAaHMKA Ta  OpraHi3oBaHMH  Ipolec
IMiITOTOBKA TIIBUIIIEHHS HAaBUYEHOCTI reHepatiB (axMipaiiB), odimepis,
(cTpareriuyHuii 1| a TaKOX MIATOTOBKH 1 371ar0JKEHOCTI OPTraHiB yHpaBIiHHA

oTepaTUBHUM PiBHI) | cTpareriyHoro ta omepatuBHoro piBHiB JIICY (AHIICY,
PY) 3 MeTO IOCATHEHHS iX TOTOBHOCTI Ta 34aTHOCTI
BUKOHYBAaTH 3aBJaHHA 3a CBOIM  (DYHKI[IOHAIBHUM
NpU3HAYCHHSM SIK Y MUPHHUHU Yac, TaK i B 0COOJIMBUH MEPIOI.
3a 00’ekTaMu | IHAMBiAyalbHA e IJIeCOpsIMOBAaHWUN Ta  OpTaHi30BaHWWA  MPOIIEC
BILIUBY MMArOTOBKA MIOCHITOBHUX 3aXOJiB HaBYaHHA Ta BHUXOBAaHHS BCIX
KaTeropiii  BIHCHKOBOCIY)KOOBIIIB,  COpPSIMOBaHWUN  Ha
¢opMyBaHHS Yy HUX HEOOXiTHOTO pIiBHS 3HAaHb, YMIiHb,
HAaBUYOK, (IBUYHUX Ta TICUXOJOTIYHUX SKOCTEH JUIst
BUKOHAHHSI 000B’SI3KIB 3a MOCAI00 (CHEIIATBHICTIO) SIK Y
MHUPHHUH Yac, Tak 1 B 0OCOOJIMBUHN TIEPioJT

KOJIEKTHBHA e [UISCHPSIMOBAaHWN Ta  OpPraHi30BaHHUN  TIPOIIEC
MMIArOTOBKA MOCJTIIOBHUX 3aXOJiB MIATOTOBKH OPTaHiB YIPaBJIiHHS 3a
JI0Y0I0 OpraHi3aliifHOI0 CTPYKTYpOIO Ta CTBOPEHHMX Ha
TAMYAcOBId OCHOBI OINEPATUBHHUX 1 TAaKTUYHUX TPYyI, a
TakoXK  3BeleHUX (GOpMyBaHb, SKHA  TPOBOJIUTHCS
BIJIOBIAHO IO IOKJIAAE€HWX Ha HUX 3aBIaHb 3 METOIO
JOCSATHEHHSI HEOOX1HOTO PiBHA TOTOBHOCTI, 3JIaTHOCTI 1
CITPOMOYKHOCTEH, 110 3a0e3meunTh e(DEeKTUBHE BUKOHAHHS
MOKJIaJICHUX HAa HHUX 3aBJaHb K Yy MUPHHH dYac, Tak i B
0COOJIMBUI TIEPIOI.

[linrotoBkM  pe3epBiB  —  IIeCOpSIMOBaHMNA  Ta
OpraHi30BaHUI MPOIIEC HABYAHHS 1 BUXOBAHHS 0COOOBOTO
ckiraxy (y TOMy 4HCII pe3epBICTIB yCiX KaTeropii),
MIATOTOBKKM  OpraHiB  YIpaBIiHHA  CTPATETivyHOTO,
OMEpPAaTUBHOTO Ta TAKTUYHOTO pPE3epBy 3  METOI0
JOCSATHEHHSI X TOTOBHOCTI Ta 3IaTHOCTI /0 BUKOHAHHS
3aBJlaHb 32 CBOIM (DYHKIIIOHAJIbHUM MPU3HAYCHHSAM SIK Y
MUPHHUH Yac, TaK 1 B 0OCOOJIMBUHN TIEPIOJI.

Bianosignicte Mk rpynamu ¢yukmiin JIICY 3rigHo creHapiro 2, BHAOM JisSTIBHOCTI, IO
3abesneuye peamizaniro QyHkmiii, cyd’extHicTio JIICY, 06’exramu BBy JAIICY Ta mepiomamu
MOYKHA OLIHUTH 3 Ta0I. 3.
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Tabmuus 3

BignosigaicTs Mixk rpynamu ¢pyukimii JTICY 3rigHo cieHapiro 2, BUIOM AiSUTBHOCTI, 10 3a0e31euye
peamnizartito ¢pyHkIiH, cyo’ ekrrictio JIICY, 06’extamu BruuBy JAIICY Ta nepiogamu peanizarii

byHKII
I'pynn Bun Cy0’exTHic O6’extn BBy AIICY I[lepion
¢yskui | misasHOC | Th AIICY | JIK (6€3 | «MHUpHI | «aKTHB | TEPHUTOpP | MHPHHU | OCOOJHUB
74 Ti, 110 OOMEXEH | MUIAHK Hi 1 U yac 15051
JIICY | 3a6e3mneu b) mw» JIK | ginstHKM | nepikaB nepioj
3TiTHO ye » JAK u
crieHapi | peamizarii (mimsHK
10 2 10 u
byHKITIH cyciact
ATICY Ba 3 pd
3T1HO 1p0)
CIICHapII0
2
Oxopon | OC/] Cekrop 1 2 1 2
a JIK Oe3neKn
3axuct | OC  Ta | Cektop
JIK CB/] oesmekn 1
000poHU
O6opon | CB/ CexTop
a o0opoHU
neprkaB
u

OCHOBHMMH €JIEMEHTAMH CHUCTEMHU MIiAroToBKH €: cy0’exktu migrotroBku (CII); o0’extm
migroroBku (OI1); 3acobu.

Cy06’extamu niarotoBku € kepiBHULTBO JAIICY, HauanpHUKM perioHanbHUX ynpasiinb (PY) ta
X 3acTynmHUKH, pekTopat Bimomuoro BBH3, HauansHuKH (KOMaHIUPH) OpraHiB OXOPOHH JEP>KaBHOTO
KOpJOoHY, MOpPCBbKOi OXOpPOHH, LEHTPIB MiATOTOBKH, KEPIBHUKH MiAPO3ALTIB OXOPOHH AEP>KaBHOTO
KOPZAOHY, AKi IUIaHYIOTh, OPTaHi30BYIOTb, IIPOBOJISATH Ta KOHTPOIIOIOTH 3aX0/H MiATOTOBKH.

Tunosa cykynHicts cy0’ektiB niaroroBku JIICY naBenena B Tadm. 4.

Taomuus 4
Cy6’extu migrorosku JIICY
Nos/nn Cy0’€KTH TIATOTOBKH
1 I"onosa JITICY
2 Ilepunii 3actynauk 'osmosu AIICY
3 3actynuuku ['onosu AIICY
4 Havansnuku opranis ATICY (PY, OOJK, ITOJK)
5 CtpyKTypHi miapo3aiau miarotosku B opranax JAIICY
6 besnocepenHi HaYaIbHUKH
7 [lenaroriyauii, HayKOBHM 1 HAYKOBO-TIENArOTIYHUN TMEPCOHAN y HaBUaJbHUX 3aKiajax
ATICY
8 [HCTpYKTOPH

OO6’exTaMH MiArOTOBKH € OpraHM YIpaBJIiHHS BCiX piBHIB Ta ocoboBuii ckian AIICY, 3 skumu
MPOBOAATHCS 3aXOAH IiATOTOBKH.
Tunosi 00’ extu nigroroBku JIICY mMoxyTs OyTH OlliHEHi 3 Ta0II. 5.
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Tabmuws 5
O6’extn migroropku JAIICY

Noz/m Kareropis 06’ extu miarorosku (OIT)

1 [Tepconan BiiicekoBocmy>x00BIIi coyiaTu (MaTpocu)
2 CepKaHTHU(CTapILIUHHU)
3 odinepu

4 [Mpanisauku ATICY

5 Opranu JIICY ALIICY

6 Py

7 OO0JIK

8 [MOAK

9 Cy6’extn IVK ANTICY

10 Hepxmurtciyxoa

11 MBC

12 M3C

13 [H111 Opranm nep)kaBHOT BIaAH

14 Cy6’extu 060ponu nepxkasu | 3CY

15 ChY

16 C3p

17 Y0

18 IH1m

Tomi kmacudikarist BHAIB MIATOTOBKH B 3ayie)kHOCTI Bix BapianTiB K3.1 un K3.2 moxe Oyt
NpEeJCTaBICHA y BUTIIAII, IO HaBeIeHHUH y Tab. 6, 7.

VY 1abn. 6 K1.1.j/K2.k.s/K3.1 — 1ie mo3HaueHHsI HAasBHOTO (AaKTHBHOTO) €JIeMEHTa B CHCTEMI
1HAMBIAYyaTbHOI T OTOBKH.

VY 1abn. 7 K1.1.j/K2.k.s/K3.2 — 1ie mo3HaueHHsI HAasBHOTO (aKTHBHOTO) €JIeMEHTa B CHCTEMI
KOJICKTUBHOI ITiIFOTOBKH.

VY KOoMIpKH ciporo Koibopy Tabma. 6, 7 3anocsateesa nmo3HadeHHs CII ta OIl, sskux crocyerbes
KOHKPETHUI BHJI MiATOTOBKH.

BaIMBUM MOHSITTSAM y CUCTEMI ITiITOTOBKH € TIOHSATTSI KTy HaBYaHHs. [1i] TUKII0M HaBYaHHS
PO3YMITUMEMO CTPOK, 32 SKHH OpraH YIpaBliHHS, CTPYKTYPHMH MiAPO3ILT, MiAPO3ILT OXOPOHU
JIEP’)KaBHOTO KOPJOHY, Tpyma, (opmMyBaHHs, KOMEHIATypa, CKilmax, Karep, Kopabenb HaOyBae Ta
MiATPUMYE 3/1aTHICTh BUKOHYBATH BU3HAYCHI iM 3aBJIaHHSI.

Merononoriunumu 3acanamu edektuBHOi miarotoBku JAIICY e mpunmunu miaroroBku. Jlo
qHcia TaKUX BiTHOCATHCS:

npodeciiiHa CpsIMOBaHICTh — BIIMOBIIHICTh LJICH 1 3MICTy HaB4aHHS nokiaaneHuM Ha JIIICY
3aBJaHb 1 (YHKIIOHAJIBbHUM acleKTaM iX BHMKOHAHHS (IIPaBOOXOPOHHOTO Ta BiMCHKOBOTO
CIpsIMyBaHHS);

HAYKOBICTh — OOIPYHTOBAHICTh MpOIECY MiATOTOBKM Ta HOro 3MICTy 3 MO3MLINA OCTaHHIX
JOCSITHEHB TIPABOOXOPOHHOI Ta BIICKKOBOI HAYKH 1 TEXHIKH;

CHCTEMAaTUYHICTb 1 MOCIHIJOBHICTh — PO3MOALT 3MICTy MiArOTOBKM 3a MEpiofaMy MiATOTOBKH
(ctrpokamu HaBuanHs y BBH3 Ta HaBuanbHUX LEHTpax), TICHHM B3a€MO3B 30K 1 HACTYIHICTb
IIITOTOBKH, BIJMOBITHICTS BUMOTaM CTaHAAPTIB MiATOTOBKH (BHINOT BIHCHKOBOT OCBITH);

KOMILIEKCHICTh — CHCTEMHE BUKOPUCTaHHS PI3HUX (POPM 1 METOIB MiATOTOBKH A5 YOpPMYBaHHS
B 0COOOBOTO CKJaJy BH3HAYCHHX KOMIETEHTHOCTEeH ((axoBux 3mi0HOCTEH) 3a CTaHAApTaMH
HiArOTOBKHU (CTaHIapTaMH MpodeciifHol BilicbKOBOI OCBITH) Ui BUKOHAHHS 000B’SI3KiB 32 IOCAJI00
(cermianpHICTIO);

JIOCTYIHICTh — BIANOBIAHICTP HABUaHHS HOro 3micTy, (GopM i MeTOMIB PiBHIO HAaBUEHOCTI
0c000BOTO CKIIAJy, 11O CTBOPIOE TIEPEIyMOBH /ISl €PEKTUBHOTO HaBYaHHS;

MaKCUMaJibHEe HaOMM)KEHHS YMOB HaBUaHHS JI0 PeabHOT OOCTAaHOBKHM Ha JI€pP’KaBHOMY KOPIOH1
VYkpaian, 3 ypaxyBaHHsIM YypOKIB Ta BHUCHOBKIB BIMHH y IIIJIOMy Ta OOHWOBUX Jiii Ha OKPEMHX
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HanpsMKax, MPOBEACHHS CTalUTi3aliifHuX onepariil (i) Ha 1eOKYNOBaHUX TEPUTOPIAX — HABYATH
TOMY, 110 HEOOX1HO 3HATH Ta BMITH ISl sIKICHOTO BUKOHAHHS 3aB/IaHb 3a IPU3HAYCHHSIM;

HAOYHICTh — BpaxyBaHHsA y TMpPOIECi MiJrOTOBKA OCOOJMBOCTEH Mi3HABAIBHOI MisSUTBHOCTI
0COOOBOTO CKJIAMY;

IHAVBIAYaTBHUNA MiIX11 — MePCOHANBHHN MiIX1A A0 KOXKHOTO 13 TUX, XTO HAaBYAETHCS, MiJ Yac
MiATOTOBKY Ta MPOBEICHHS 3aHITh, PO3BUTOK HOTO CIPOMOKHOCTEH TBOPYO MHUCIUTH 1 MPAIIOBATH
CaMOCTIHO, a TaKOXX MNpUWMaTH pIIIEHHS B yMOBaX HEBU3HAUYEHOCTI Ta JAWHAMIKH DPO3BUTKY
00CTaHOBKH.

Tabmuis 6
Knacudikamis Buais miarorosku ATICY mns sunaaky K3.1

Krnacudikanis migrorosku JAICY 3a piBHsiMu npoBeneHHs (K2)
[MixroroBka nepconany | boiioBa Ta crienianbpHa OnepaTtuBHa
K2.1 miaroroska (K2.2 miaroroska (K2.3
Cucrtema miarotosku JIICY 3 3
MiATOTOBKH 3T1HO . .
Kiacudikauii 3a 00’ ekramu Hb peat b peat
— peali sauii | peai 3arii
(K3.1) 3amii ¢byHk | 3amii ¢byHK
thyHK uiit | GyHK it
i oC i oC
oca Ta oca Ta
CbJl CbJl
YMOBH
e
mosnau | K2.1. | K2.1. | K2.1. | K2.2. | K2.2. | K2.2. | K23. | K2.3. | K2.3.
CHHS 1 2 3 1 2 3 1 2 3
MiAroT
OBKH
[TinroroBka
aney .y | KU1
y CKiIami
cy0’€eKTi
oot || Sk
B — TOMY K1.2.1
qHci
E(gy MIXKHapO
A O06’exn
3a
ckmago | Lond
wo [T K1.2.2
y4acHU
s (K1.2) 1
y cKiazi
(K1) cy0’exTi
BIVKTa | 1103
cHI
000poHU
Ykpainu
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Tabmma 7
Knacudikamis BuaiB miaroroBku AIICY mis Bunagky K3.2
Knacudikamist miarorosku ATICY 3a piBHsMu nposeaerns (K2)

[TinroroBka nepconairy | boiioBa Ta cremianbHa OneparuBHA
migroroska (K2.2 migroroska (K2.3

Cuctema niarorosku AIICY 3 nura
JUTS KOJIGKTUBHOI MiATOTOBKU nuTa Hb
3rigHo knacudikanii 3a Hb peani
00’ €KTaMU BIUTUBY peaiti 3auil
(K3.2) 3auii dyHK
hyHK i
i oC
OoCJ1 Ta
CbJ
YMoBH
e
mo3Hau | K2.1. | K2.1. | K2.1. | K2.2. | K2.2. | K2.2. | K2.3. | K2.3. | K2.3.
CHHS 1 2 3 1 2 3 1 2 3
MiATOT
OBKH
[igroroBka
aney .y | KU1
y CKiIami
cy0’€eKTi
K.HaCI./I(b BIVK (B
Hants Tomy | KI1.2.1
MATOTO .
qHCIT
BKH MDKHApO
AlCY 0O0’en
3a
HaHa
CIIao MiroT
M K1.2.2
qacan | oo e
yHa (K1.2)
KiB -
y CKIIaji
0’exTi
(K1) >
B [YK ta K123
cuI
000poHU
Ykpainu

[Tpu oMy noriabHUMHU (HOpMaMU TIATOTOBKH BOAYAETHCS:

JUIS  KOJIEKTUBHOI TIATOTOBKM — TpeHyBaHHS (PO3MAiUIBHI, CHUTbHI, KOMaHIHO-IITA0HI,
MOO1TI3aliifHl); HaB4YaHHS (KOMaHIHO-IITaOHI, KOMaHAHO-INTAaOHI MOOuTI3aIiiiHI, MOOLTi3aIiiHI,
TaKTHYHI, TAKTUKO-CIICIialbHi, IbOTHO-TAKTUYHI, KOpaOenbHi, KopabelbHO-KaTepHi TAaKTUYHI, 0a30B1
TOIIO); JIJOBI Ta BOEHHI irpH; 3aHATTA (TEOPETUYHI; MPAKTHYHI — TAaKTHYHI, TAaKTHKO-CIEIialbHi,
TaKTUKO-CTPOIOBI, IHCTPYKTOPCHKO-METOIUYHI TOIIO); HaBYaJIbHI 300pH (300pH Ha peiigax, 300pu-
MOXOJIM KaTepiB, KOPaOIIiB MOPCHKOT OXOPOHH);

JUIS  IHIAWBiAyadbHOI MIATOTOBKM — KypcOBa MIiATOTOBKA, 300pH, 3aHATTS 3 BH3HAYCHUX
nporpamMaMu 1HJIUBiAyajbHOI MiITOTOBKH 3a MpeaIMeTaMu HaBYaHHs (JICKIlii, ceMiHapH, MPaKTHYHI Ta
TPYNOBi 3aHATTA, TPYIOBI BIPaBH, JTITYYKU, TPEHYBAHHS TOIIO), CTAXKyBaHHS, CaMOCTiifHa po0OoTa,
KOHTPOJIbHI 3aX0/T{ TOIIIO.

MeTtoau miATOTOBKU MOXKYTh OyTH TaKHMHU.

C0BeCHO-HAOYHUH — CHCTEMAaTHYHE Ta TOCITITOBHE OBEICHHS KEPIBHUKOM HAaBUYAIBHOTO
Marepiay, IMOKa3zy (IEMOHCTpallii) NpexMeTiB, M0 BHBYAIOTHCS IS OTPUMAHHS THMH, XTO
HaBYa€THCS, HOBUX 3HAaHb Ta (POPMyBaHHS BiAMOBIIHOI YSBH.

TpenyBanbHMi (pPENPOAYKTUBHUI) — BHKOHAHHS KOMIUIGKCHHMX [id, Y BIJMOBIZHOCTI 3
BU3HAYCHUM KEPIBHHUKOM 3aHSTTS aJTOPUTMOM (3aBYaCHO BCTAHOBIICHHM IOPSIKOM), JIJIS
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dbopMyBaHHS HEOOXiTHMX YMiHb Ta HAaBHYOK 3 METOIO 3a0€3MedeHHs SKICHOTO 3JIaroJ[KCHHS
OpraHizamifHuX CTpyKTYp.

CuryaTuBHO-TII3HABAILHUN — MPOBEICHHS PO3MISALY Ta OOTOBOPEHHS peaibHUX (HMOBIPHHUX)
MIPaBOOXOPOHHUX Ta BOEHHHX 3aXO0/IIB 1 [i# (iX onepaTuBHUX a00 TAKTUYHUX €M130/1iB), O3HAHOMIICHHS
3 nocBioM ympaBhiHHS cuigamu Ta 3acobamu  JAIICY mnpu 3arocTpeHHi BOEHHO-TOIITHUYHOT
00CTaHOBKHM Ta BOEHHOMY ITPOTHUCTOSHHI B MEXKaxX MPUKOPIOHHUX TEPUTOPIN IepKaBH.

[TomykoBuii (€eBpUCTHYHHUI) — CaMOCTIMHMH MOIIYK THMH, XTO HaBYa€ThcsA, iH(opMarii
(onTHUMaJIbHOTO BapiaHTy Aiil) 3a HAPSIMOM, SIKHW BU3HAYHMB O€3IMMOCEPE/IHIM HadadbHUK (KEPIBHUK)
JUTst 37100yBaHHS TOAATKOBO HEOOX1AHUX 3HAHB (BUKOHAHHS OTPUMAHOTO 3aB/IaHHS ).

TBopuuit (HOCHITHUIBKUI) — CAMOCTIMHUN MOIIYK IIISAXIB PO3B’sA3aHHS MPOOIEMHOI CUTYyaril
(BUKOHAHHS TIOCTABJICHOTO 3aBIaHHsA) JUIsi 3700yBaHHS TJAMOOKMX Ta BCEOIYHMX 3HaAHb 3
BUKOPUCTAHHSIM TBOPUYUX Ta HECTAHIAPTHHUX IiIXOIIB.

Crin 3ayBakuTH, 110 peaiizaiis HaBeneHoi cuctemu miaroroBku JAIICY mae 3mificHIOBaTHCH y
BiMOBiAHOCTI A0 BuMor Konrentiii TpancdopMmariii cuctemu BiiicbkoBOi ocBiTH [21].

BucHoBKM # mepcrneKTHBH MOAAJBIINX JOCTIAXKeHb. TakuM YWHOM, OIlIHKA TEPCHEKTHB
HMOBiIpHOTO 200 JOLITBHOTO PO3BUTKY MPUKOPOHHOTO BiIOMCTBA 3 YPaxyBaHHSAM HasiBHOI CUTYyaIlil
1010 OE3MEeKOBOI CKIIA0BOI JEpKaBU Ta MOXKJIMBHX TEHJEHIIM MIOAO0 11 3MiHH, a TaKOX OIiHKa
CHCTEMH TMIiJrOTOBKM CHJI OOOpDOHHM JEp’KaBU JIO3BOJIMJIM 3allpONOHYBATH MOXIIMBUN BapiaHT
(dhopMyBaHHS CUCTEMH TTIITOTOBKU MTPUKOPIOHHOTO BIIOMCTBA YKpaiHHM Ta Ha OCHOBI HOTO peasti3artii
CUCTEMY TaKOi I ITOTOBKH.

[TepcnekTrBH TOAAIBIINX PO3BIIOK 3a JOCTIIKYBAaHOIO TEMOKO BOAYAIOTHCS Yy JeTaiizamii
knacudikamii BuaiB miaroroku [AIICY, mpoBeaeHHI MUPOKOi AUCKYCii 1 BH3HAYEHHI CIIEHAPIiB
edextuBHOTO 3actocyBanHs JIICY Ha maHuit yac 1 B MEPCHEKTUBI, JOKTPUHAIBHOMY 3aKpIiIJICHHI
cueHapiiB 3actocyBanns [IICY, onpaitoBanHi HOpMaTUBHOT 0a3u AJs peanizalii npuiHATOI Mojaemi
cuctemu miaroroBku JIICY, a Takox y dopmyBanHi 3micTy miaroroku JAIICY.
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D.Sci. prof. Borovyk O. V,. PhD Binkovskyi O. A., Levadny I. A.,PhD Figure O. V.
A VIEW ON THE FORMATION OF THE TRAINING SYSTEM OF THE BORDER OFFICE OF
UKRAINE

Analysis of the State Border Service of Ukraine’s performance of legally defined functions during the
period of its existence, as well as the experience of performing tasks in a special period, indicates the existence
of potential mechanisms for the development of the state’s security environment due to the improvement of
the security component of the agency’s activities. One of the components that directly affect the efficiency of
the department’s activity is the training system of the State Border Service of Ukraine. An urgent task is to
find ways to improve the efficiency of the border agency through the prism of developing its training system.

The issue of improving the system of personnel training of the security and defense forces of Ukraine
has received the attention of a significant number of scientists. Current issues of educational training of
personnel of the State Border Service of Ukraine were analyzed by scientists, the management of the border
agency and official representatives of the European Union. However, despite the serious attention given to
the issue of educational training of the personnel of the State Border Service of Ukraine, the issue of training
of the border agency of Ukraine in general, its systematicity, structure and efficiency has not yet been fully
investigated.

The article proposes one of the possible mechanisms for the formation of the training system of the
border agency of Ukraine, and also implements a variant of its application. The implementation of the
proposed mechanism provided for: assessment of the prospects of the probable or expedient development of
the border agency, taking into account the current situation regarding the security component of the state
and possible trends regarding its change; assessment of the training system of the state defense forces;
Jjustification of a possible variant of the formation of the training system of the border agency of Ukraine.

Keywords: State Border Service of Ukraine; training system; model; scenario; operational service
activity; service and combat activity.
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TH®OPMAIIIMHA CUCTEMA 151 3BABAHTAKEHHSA KQHTEﬁHEPHOFO CYJIHA 3
YPAXYBAHHAM CTPYKTYPHUX TA OIIEPAHIMHUX OBMEKEHb

Hiosuwenna eghexmusnocmi 3a6aHmMarceHHss KOHMEUHEPHUX CYOeH, 0COOIUBO y BOCHHUIL UdAC, €
00Hi€I0 3 Haileaxycaugimiux npooaem. Y cmammi po3enaHymo RUMAHHA 3a0e3neueHHs 0e3neKu
CYOHONNA6CMEA HA KOHMEUHEPHUX CYOHAX HA emani CK1a0anusa eanmasicnozo naany. Ilpueedeno eioomi
GAHMAMCHT NPOZPAMU, WL0 € YACMUHAMU BESIUKUX 60Y008AHUX KOMNJIEKCI8, AKI pO3POONEHT 011 6UPIUIEHHA
nooionux npoonem. Haseoeno Oynesy mamemamuuny mooens 011 3a0ayi 3a6aHmMAaA}ceHHs KOHMEUHEPHO20
CYOHA, AKA 0XONIIOE NEGHI OnePauiiiii ma CIMPYKMYPHI 00MeNCEHHA CAMO20 CYOHA, A MAKOHC 0OMENCEHHA
w000 cymicnocmi Hede3neunux eanmadicie. Jlna  po3e’azamHa  euujeskazamoi  3adavi, w0
BUKOPUCHOBYEMBCA 8 3ANPONOHOBAHOMY MOOYTIi 6AHMANCHOI NPOZPAMU, BUKOHYEMBCA NOOLNI 3A60AHHA HA
osa emanu. Ha nepuiomy emani sukonyemuvca po3paxyHoK HOnepeoHb020 pOo3MiujeHHsA KOHmelnepie 3
YPAxXy8auHAM CMPYKHYPHUX MA eKCRIAYAMAUIHHUX 00MENCEHD 30 00NOMO2010 e6PUCIMUYHOZ0 Memooa ma
Ppo3paxoeylomoca napamempu oe3neku (ocmiiinicms, ougepenm, miynicmo, kpen ma in.). Ha opyzomy
emani 6UKOHYEMbCA ONMUMIZAUIA POIMIULEHHA KOHMelHEPi8 w000 3a3HAYEeHUX RaApaAMempie 3a 00NOMO2010
2eHeMUYn020 anzopummy cmavionapnozo cmany. Pospooneno modynv eanmasicnoi npocpamu Bay Plan,
AKUW 003601A€ BUKOHY8AMU NONEPEOHE DPO3MIU{EHHA KOHMEIIHEPI6 AK 3a 00NOMO2010 €6PUCMUYHOZ0
Memooy, maK i 6pyuHy, a maKo}c ONMUMIZY8aAmMuU MaKe PO3MiUieHHs U000 MOPEXIOHUX AKOCmell CYOHa.
Takosc 3anpononoeano cmpykmypu OaHux OnsA GAHMANCHOI RNPOZPAMU KOHMEIHEPHO20 CYOHA.
Po3poonenuii inmepgheiic modyna Bay Plan 0o360nsa€ kopucmyeauy zpagiuno 300parxcamu 6anmancuui
NJ1GH KOHMeIHEePHO020 CYOHa ma 6600umu i peoazysamu inghopmayito no cyony, KOHmeinepax, Hebe3neyHux
éaHmajxcax, npasunax ix posmiuieHHa ma cezpezauii Ha OcHO8i maodoauysv cezpezayii MixycHapooHozo
MOpcbKo20 Koodexcy 3 nedesneunux eanmadxycie IMDG Code, a makoxc pedazyeamu icuyioui npasuna
DPo3miuienna ma cezpezayii Hebe3neuHux 6aHmMadicie.

Kniouosi cnoea: konmeiinepni cyoHa, 6AHMANCHUIl NIAH, HeOE3NeYHi GAHMANICI, GAHMANCHA
npozpama, 2eHemuYHUIl an20PUMM CIAUIOHAPHO20 CMAHNY, 0)Y/1€604 MAMEMAMUYHA MOOEb, HOCTI006HICHD
3a8anmadiceHHA KOHmMelinepie, napamempu de3neKu, nepesipKa 3a6aHMaA3CeHHA.

Beryn Ta mocranoBka 3agavi. OqHUM 3 OCHOBHHMX HANpsMKIB HaIllOHAJIBHOI TPAHCTIOPTHOT
crpaterii Ykpainu Ha mepion g0 2030 poky € MacoBa KOHTeHHepH3allis mepeBe3eHb. 1l Iimp —
301IBbIICHHS YaCTKU Ta CTUMYJIIOBAaHHS PO3BUTKY KOHTEHHEpHUX mepeBe3eHb [1]. ¥V TenepimHiii yac
CBITOBHI KOHTEHHEPHUH (PIIOT MPOIOBKYE 30UTBITYBATUCH B PO3MIpax Ta MICTKOCTI, ajie caMi CyJHa
MaloTh BUTpauaTH MEHILE Yacy B MOpTax Ha 00poOKky BaHTaxiB [2]. Tomy migBUIIIeHHS €PEKTUBHOCTI
3aBaHTAXCHHS KOHTCHHEPHHX CYJIeH, 0COOJIMBO Y BOEHHUH Yac, € OHIEI0 3 HAMBAXKIIUBIIIIHNX TIPOOIIEM.
[TigroToBKa BAaHTAXXHOTO TUTAHY KOHTEHHEPHUX CyJIeH MpH 3a0e3rmeueHHi 00MeXeHb 1010 MOPEX1THOT
O€3I1eKH € OJIHIEI0 3 TOJIOBHUX 3aj1a4 BUPIIIeHHS i€l mpobiemu. [lonepeaHe mianyBaHHS pO3MIIICHHS
KOHTEWHEPIB Ha CyJHI BUMarae BpaxyBaHHsS BENUKOI KUTBKOCTI (akTopiB. Takox mpu cKiajaHHI
BAaHTAXHOTO IJIaHY HEOOXITHO OpaTh 0 yBarw JIIOJACHKUN (PakTop, TOMy Ha CydacHOMY (JIoTi AJis
CTBOPEHHS BAHTAXKHOTO TUIaHY BUKOPUCTOBYIOTHCS BAHTAXHI MPOTPaMHU, SIKi 3MEHIITYIOTh HOTO BIUIHB
1, THM caMUM, TIJBUIYIOTh 0e3MeKy cyHoruiaBcTBa [3]. B manwmii yac € 6arato BaHTaXHUX MPOTPaM,
JesKi 3 HUX SBJIAIOTH COOOI0 YaCTHHU LIIMX BOYIOBaHMX KOMIUIEKCIB, JIESKI CTBOPIOIOTHCA 1
BHKOPHUCTOBYIOTHCSI OKPEMO, TIPOTE BC1 BOHU PO3POOJICHI 3 OJIHIEIO TOJIOBHOIO METOKO — ITiIBUIIUTH
0e3neKy MOPEIIaBCTBA IUIIXOM 3a0€3MeUeHHS] BUKOHAHHS BUMOT MIKHAPOJIHUX JOKYMEHTIB, TAKUX
sk International Codeon Intact Stability (MikxHapogHuii KOJEKC OCTIHHOCTI CyIeH Yy
HenomkopkeHomy crati), IMDG Code tomo.
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[Tpu excrutyatanii Oyap-IKOr0 CyJHA BaHTAXXHI MPOrPaMH BilirpaloTh OKpEMy poJjib, a B pasi
eKCIUTyaTallii KOHTEeHHEPOBO3iB BOHH JIO3BOJISIIOTh OTPUMATH PE3YJIbTATH 3 BEIMKOI TOYHICTIO, sIKa
00yMOBIIEHa TUM, 10 BAaHTAXXHI MiCIIsi KOHTEHHEPIB YiTKO BU3HAYeHI [4].

[TpuurHaMu, SIKi CTPUMYIOTH IOBCIOJHE BUKOPHUCTAHHS KOMIT FOTEPH30BAHUX KOMIUICKCIB, €
BEJIMKI BUTPATH HA iX BIPOBAHKEHHS Ta €KCIUTyaTalliio Ta (pyHKIiOHAIbHA CKIAIHICTh 1 HAMIPHICTb
MOIIMPEHUX MPOrPaMHUX MPOAYKTIB [5]. st kpamoro po3yMmiHHs creruikd TaKoro IporpaMHOTro
3abe3neueHHs HeoO0XiTHO pO3TIIHYTH icHytoul npoaykTu. [Iporpama MACS3 Basic Loading Program
[6] po3paxoBaHa a1 pI3HUX THIIB CyJIeH (KOHTCHHEPHHX, TAHKEPIB, OaKepiB, Macaxupchbkux, Po-Po,
reHepaIbHUX). 151 KOKHOTO THITY Cy/IeH BUKOPUCTOBYETHCS BiIITOBITHUI MOJTYJIb.

VY Bumaaky koHteitHepoBo3iB TakuMm moayiem € «BELCO Container Management Moduley.
Mopayns HeOesmeunux BaHTaxiB DAGO mepeBipse BHKOHAHHS BHMOT YKJIQJAKWA 1 cerperarii
BiIMOBiAHO A0 Koaekcy IMDG.

[Tporpama LOAD-DEQ [7] Big kommanii NAUDEQ Tako Ma€e neKijabka MOIYITIB, KOJKEH 3 SIKUX
Mae CBOi 0COOIUBOCTI.

B Monyni, mpu3HaueHOMY 7151 KOHTEHHEPHUX BaHTAXI1B, € MOKIIMBICTh ISl BBOJIY Ta 30€piraHHs
iHpopmanii Mpo KOHTEHHEpHI BaHTaXi Ta CKIaJaHHS BaHTaxHoro uiany. Jlii 3 HeGe3neuHuUMH
BaHTa)XaMH OOMEKEHI.

NEREIDA Loading Calculator [8] — npoaykT kommanii S.A. Sedni (Icrianis).

Jlane mporpamHe 3a0e3MeUeHHs 3aBX/IH MePEeBIps€ BUMOTH J0 OCTIHHOCTI 1 MIITHOCTI 3TiJTHO 3
MDKHApOJHUMU BUMOTaMHU 1 BUMOTaMH Kiacu(ikaiiHUX TOBAPHCTB.

JIisi KOHTEMHEPOBO3iB € MOXJIUBICTh BukopuctoByBatd mMonynb NEREIDA Containers. Ile
nporpamHe 3a0e3neueHHs pU3HAYeHe A1l BUKOPUCTAHHS SIK Ha CYIIIi, TaK 1 B MOPI.

[Tporpama minrpumye nepeBipky BuMor ISO 110,10 KOHTEHHEPIB Ta MICTUTh MOJYJIb CeTperaiii
Hebe3neyHux BaHTaxis. [Iporpama Takox miarpumMye (yHKIIII OB’ s13aHi 3 ONepalisiMU y MopTax.

Kpim 3ramanux € 06araro iHIIMX BaHTKHUX MPOTpaM, NPOTE OCHOBHI (PYHKINT y HUX
cuniBmagaroTh 3riqHo 3 BuMoramu IACS (International association of classification societies,
MixkHapoaHa acorrialist KiacugikaiiHuX TOBapUCTB).

Takox, ciiJ 3a3HaYUTH, IO BiIOMI IPOTPaMU MPAIIOIOTH 32 3aKPUTHMH AJITOPUTMaMH 1 He
JO3BOJISIIOTHh IIBUJKO BIJKOPUTYBAaTH BHUMOTH JI0 PO3TalllyBaHHS BaHTaXIB. 3 I[i€i MPUYUHA HABIThH
HANMOTYXHIIll MPOIYKTH € JIy’Ke BPAa3ITUBUMHU JIO PAlITOBUX (PAKTOPIB 1 30BCIM HETHYUYKHMH [4].

VY 3B’s3Ky 3 BHKJIaJACHHM, OyB po3pobieHuid Moxyias Bay Plan BanTaxxHOi mporpamu
KOHTEHHEPHOTO0 Cy/aHA, SAKHA MOYXHAa BHKOPHCTOBYBAaTH JUIsl pO3paxyHKy Ta peaaryBaHHsS
po3TantyBaHHS KOHTEHHEPIB 3 ypaxyBaHHAM CTPYKTYPHHUX Ta €KCIUTyaTallliHIX 0OMEXEeHb, cerperaiii
HeOe3MeYHUX TOBapiB BIAMOBITHO 10 MiXXHApOJHOTO MOPCHKOT'O KOJEKCY 3 HEOE3MEeYHUX BaHTAXIB
IMDG Code (International maritime dangerous goods code), a Takox sl TIEPEBIPKU TapaMeTpiB
Oe3meKH.

Ha puc.] mokazaHo Toj0BHE BIKHO 3a3HaueHOro Moxayssi Bay Plan BanTakHoi mporpamu
KOHTEWHEPHOTO Cy1Ha, po3pobiieHoro B cepenoBuini Microsoft Visual Studio 3acobamu moBu C#.

BanTaxxnuit mutan y nogarky Bay Plan ckmanaetscs 3 BUKOpUCTaHHSM OyJIeBOi MaTeMaTUYHOT
mozaeni [9, 10].

[To3HauMMO 4€pe3 X jkp KOHTEWHEP posmipy t (0 —~TEU, 1 —FEU) 3 BanTaxem knacy IMDG ¢
(c=0,1,...,17;¢c = 0 — Oesmeunui BanTax) B mo3uuii(i,j, k), mo #ime B moptr p(p=1,2,...).
Koopaunata iBiamoBigae 3a mopsakoBuil Homep Oes, MOYMHAIOUM 3 HOCA; KoopAuHatujTa K — 3a
po3TantyBaHHs KOHTEWHEpa y BIAMOBIAHOMY O€i.

Xtcijkp = 1,AKIIO KOHTEHHEP PO3MIpPY t 3 BAHTAXKEM KJIACy ¢ 3HaX0AUThCs y mosuii (i, j, K) 1 ine
B IIOPT P, X¢cijkp = 0 B IHIIOMY BHITAJIKY.

48



Baspn -0 ox
Vessd  Cotainers Draw  Seaworthiness

Bayle1 ) Bayhe5 6) Bayles (10) BayMe13(14) Boyle17(16) BoyN21 (22)

IEE EEE
il =R
¢ <

BayN3) BoyNe7(6) BoyMet1(10) BoyM15(14) BoyMe19 1) BoyN23(2)

EiEE SEEE GEEEE DEEEE
il R HEE EEE INEE EEER
i8 BE 2= EEE EEE cec cc

::::::

Pucynoxk 1. Intepdeiic monyns Bay Plan

Hexaii Tpeba 3aBantaxutu Ha cyaHo n§, TEU i2ni,FEUmns KkoxHOro knmacy HeOe3NmeuHHX
BAaHTaXIB C Ta MOPTY P:

Zzzxtcijkp S(—l—t)nfp, Vtcp; (1)
T X

i € [0..ipax], A€ ipmax + 1-3aransHa kinekicts 6€iB y TEU,
j € [0..jmax]> 1€ jmax + 1—-MakcuManbHa KiTbKiCTh KOHTEHHEPIB 110 f;
K € [0..Kmax], e Kpax + 1-MakcuManbHa KiJIbKicTh KOHTEHHEPIB 0 X.

FEU 3aiimarors 2 TEU mosuuii (3ai). TakuM YUHOM, SIKIOX;ci/jkp = 1, TO Xqc(i/ 41)jkp = 1 1
HaBmaku, 1e i’ € i— Homepa OeiB mig FEU. CrammapTHuii BHI IOr0 OOMEXEHHS Ui 3agadi
oInTuMizari:

|X1ci’jkp —Xi(i+)jkp| =0 VoiLikp; 2)

B opniit mo3umii tpromy moxe 0yt TEU, FEU, abo Bona Moxe OyTH MOpOXkHBOIO. T0OTO,
AKIOX o cjjkp = 1, TO Xqcijkp = 0, 1 HABHAKH:

Z Z Z(Xtcijkp) S 11 v i! jr k; (3)
t c p

KoHnreitHepr MOXyTh 3HAXOMUTHUCS Ha TamxyOl, KpuOii abo OJIWH TMOBEPX I1HIIOr0, BOHH HE
MOXYTbh APUTH B MOBITPI:

ZZZ(xtcukp) Z ZZZXW <0,vijk>0; W

k*=0 t ¢

Koncrtpyxkuist konteiinepiB qo3Bossie craButi FEU mosepx TEU, ane ne no3Bossie craButu TEU
nosepx FEU. TakuM 9MHOM, SKIIO X1 cijkp = 1, TO Xc Xip Xier >k (Kocijkrp) = 0.3Bimxu:

2M Z Z chukp + Z Z Z (X0c1]k* ) < ZM v i: j: k; (5)

c p k>k
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Tyt M— Haii61b111a KIJIbKICTh KOHTCHHEPIB, sIKa MOKe OyTH B OJTHOMY CTEKY.

Takox He moxHa BanTaxutn FEU Ha creku TEU pi3Hoi BucoTH:

k
Z Z Z Xoci'jk*p ZZ Z Xoc(i’+1)jk*p <M- MWS),

c p k*=0 c p k*=0 s

(6)

Z z Xici'jk+1)p T Z Z Xie@+Djkenyp| S Mws,  ViLjk;
p c p ¢

S

J10 KO’KHOTO S-TO OOMEXEHHSI BBOJIUTHCS TOAATKOBA JIOT14HA 3MiHHA Ws € {0; 1} [11].

Bumoru no cerperaiii Heb6e3neyHUX BaHTa)XKiB MOYKHA ITOJIaTH TaK:
I I "
i +leqc )] +tWeic2 K" +hcqic2

z (Xecrivjiep) < R(1 = Xeczijip) (7)
i*=i""~Ic1c2 =)' =Weic2 K*=K"=h¢qc2

Vtp,cl=#c2i”,j" K"

Tyt i" € [lclcz- -Imax — 1c1(:2]Ta j” € [Wclcz- Jmax — Wclcz]a k" € [hclcz--kmax - hclcz]a Ae
l¢1c2 — BUMoOTa U1 103710BkHBOTO iHTepBany B TEU, h.q., — BUMoOra asis BepTUKaIbHOTO IHTEpPBAITY,
a Wcqcz — BUMOTa JUIsl IOTIEPEYHOTO 1HTEpBaIy MiX JaBoMa KoHTelHepamu IMDG kinacis cltacZ2; R —
MaKCUMaJlbHa KUIbKICTh KOHTEHHEPIB Y 30HI 0OMEXEHb.

I, mapemri, BaHTaxi, MPU3HAYEHI A0 TOPTYy NpPH3HAYCHHS, HECIPOMOXKHI TepeOyBaTH Mif
BaHTa)XaMH JI0 HACTYITHHUX 32 HUM MOPTiB:

M Z Z Xtc1]kp z Z z z Xtcijk*p* = <M, Vi, j; k; p- (8)

t ¢ k*>kp*>p

Tyt M— Haii6inbI1a KiJIBKICTh KOHTEHHEPIB, SIKa MOXKe OyTH B OJHOMY CTEKY.

Takum ymHOM, MaTeMaTtnyHa Mojenb (1) — (8) oxXoruToe meBHI omeparliiiHi Ta CTPYKTYpHI
oOMexxeHHsI 1 3abe3mneuye HaCTyITHE:

1. Yci HeoOX1/1HI KOHTEHHEPH 3aBaHTAXYIOTHCS 3 YPaXyBaHHSIM iX BUIB Ta TUIIIB BAHTAXIB.

2. Konani 1Ba KOHTEHHEPHU HE 3aiIMAIOTh OJTHE 1 T€ K MicIIe.

3. FEU(forty-foot equivalent unit) konteitHepu 3alimaroTh 1Ba TEU(twenty-foot equivalent unit)
CIIOTH y BaHTXKHOMY IPOCTOPI.

4. TEU koHTeitHepH He MOKHA 3aBaHTaXyBaTu 1oBepx FEU xoHTeliHepiB.

5. FEU koHTeliHepy He MOKHA 3aBaHTaXyBaTH 1moBepx ABox crekiB TEU pi3Hoi Bucotu.

6. dAx TEU, tak 1 FEU xonTeliHepu, MOXyTb OyTH pPO3MIIIEHI TIABKH HaA I1HIIAMH
KOHTelHepaMu, a00 Ha naixy0i cy/1Ha; BOHU HE MOXYTh ITAPUTH y MOBITPI.

7. KonTelinepu, ki MiCTITh HeOE3MEeUHI BaHTaX1, 32I0BOJIBHSIIOTH 00MEKEHHSIM M1>XKHapOHOTO
MOPCBKOT'0 KOJIEKCY 3 HEOE3MMeYHNX BaHTAXKIB.

8. Konrelinepu, npu3HaueH1 [Uisi KOXKHOTO MOPTY MpU3HAYEHHS, HE MOXYTh HepedyBaTu Mij
BaHTa)XaMH JJIsl HACTYITHHUX MOPTIB.

VY nonatky Bay Plan st po3paxyHKy po3millieHHsI KOHTEHHEPIB BUKOPUCTOBYETHCS METO/T, SIKHI
3aCHOBaHU Ha T€HETUYHOMY alNTOPUTMI Ta BPaXxOBYyEe OOMEKEHHs MaTeMaTHYHOI Mojenm. 3amada
po3TantyBaHHS ACSIKOI KUTBKOCTI KOHTEHHEPIB Y BaHTAXXHOMY TpocTopi cyaHa € NP-moBHOMO, poTe
3arajibHa  KUIBKICTH ~ BapiaHTIB  pO3TallyBaHHS pOOUTh BUKOPUCTAHHS TOYHHX METOMIB
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HenpakTHyHUMHU. Cepesl HETOUYHUX MeToNiB Oyjo 0OpaHO T'eHETHYHUH aIrOpUTM Yepe3 HOoro
THYYKICTh, TOUHICTb Ta ICTOPIIO YCIIIIHOTO BUKOPUCTAHHS JJI PO3B’si3aHHs MOAIOHMX 3amay [12].

Jlnst poGOTH 3 MPOrpamoro CrovaTky Tpeda BBeCTH iH(OpMAIlilo PO CyAHO Ta BaHTaxi. Lle
MOKHa 3pOOUTH 32 TOMTOMOTOI0 MEHIO TIPOTPaMH, HAIPUKIIA, puc.2, abo i3 daitry.

ad

Vessel Containers Draw  Seaworthiness

ay! Set Cargo = O K

Add | X
Name

Copy Size [ -
Weight 0

Bk Port of Loading
Port of Destination | |

Remove IMDG class T

Color Set
Letter

Remarks

<< Save

Pucynok 2. BBenennst iHgopmariii mpo BaHTax1

[Ticns BBemeHHs iHGoOpMaIlii Mpo CyaHO Ta BaHTaxi mMomynb Bay Plan BukoHye po3paxyHOK
MIOTIEPETHBOTO PO3MIILIEHHS KOHTEHHEpiB (pHc.l) 3 ypaxyBaHHIM CTPYKTYPHHUX Ta €KCIUTyaTalliiHIX
OOMEXEHb 3a JOMOMOTOI EBPUCTHYHOTO MeTomy. IIicisi 9oro BHKOHYETHCS ONTHMI3AIis 3a
JIOMIOMOT0I0 TEHETUYHOT'0 aJITOPUTMY CTallioHapHOro crany [13].

[TonepenHe miaHyBaHHS PO3MILICHHS KOHTEHHEPIB Ha CyJHI TakO)K BHUMAara€ BpaxyBaHHS
XapaKTepUCTUK HeOe3MeYHUX BaHTaXIB Ta iX cymicHocTi. Y goxatky Bay Plan € moxmuBicTh
penaryBaT iCHYIOYI MpaBWJIa Ta JOAAaBaTH JOBUIHHO 3ajaHi MpaBuja, sIKi TO3BOJSIOTH YTOYHUTH
BHMOTH JI0 Cerperaiii OKkpeMHx BaHTaxiB Ha cyaHax BianosigHo 1o IMDG Code (puc.3).

o
'-4

Vessel Containers Draw  Seaworthiness

ay' Segregation Settings — O x
Select Segregation Code [5 1 )

Load New
Segregation Code 5.1
Bays allowed [ |
On deck only | Save
Segregation With [21
bk = Load New

Segregation Code #2 | 2.1

OPEN VERSUS OPEN  CLOSED VERSUSOPEN (CLOSED VERSU ¢ | *
Vertical separation [ Not in the same vertical ine Unless seg_feg_a_ted b
Fore and aft conteiners

i | meters

bulkheads

Athwartships | conteiners

bulkheads

Save

Pucynoxk 3. InTepceiic penaryBaHHs mpaBuil cerperaii

Po3p’s3aHHsS 3amadi m10J10 aBTOMAaTH3allli CKIIAJaHHS TUIaHY 3aBaHTAKCHHS KOHTEHHEPOBO3Y
niepeadavae MoILT 3aBIaHHS Ha JBa €TarlH.

Ha mepmomy erami po3paxoByeThCs IOMYCTUME PO3TAIlyBaHHS KOHTEHHEPIB 3 ypaxyBaHHIM
KOHCTPYKTUBHHX OOMEKEHb, TOCIITOBHOCTI 3aBaHTAXEHHSI KOHTEHHEPIB, CYMICHOCTI HEOE3MEeUHUX
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BaHTAXIB, MICIISl YOTO PO3PAaXOBYIOThCS apaMeTpu Oe3neku (OCTIHICTh, MILIHICTh, JU(PEPEHT TOIIO).
Ha npyromy erari BUKOHY€ETHCS ONITHMI3AIlis PO3TAIIyBaHH KOHTEHHEPIB HA OCHOBI IIUX MapaMeTPiB.

3aBaHTa)XEHHS KOHTEHHEPHHUX CYy/EH MOBUHHO 33JI0BOJLHATH OOMEKEHHSIM LI0ZI0 MOPEXiTHOT
oesmneku. Jlogatok Bay Plan mae 3mory moka3atu po3paxoBaHi MOPEXiJiHI AKOCTi cyHa (puc.4).

Honatok Bay Plan peanizoBano 3aco0amu 00’€kTHO-OpieHTOBaHOI MoBH C#, sika J0O3BOJSE
MIPEACTABUTH PEATTbHO ICHYIOY1 CYyTHOCTI 00’ €KTaMH, IO € €K3eMIUISIpaMH BIIMOBITHUX KiaciB. Takum
YMHOM, € MOKJIMBICTb ONMCATH 3HAYHY YaCTUHY peaii3allii MPoeKTy B TepMiHaX, K XapaKTepU3yIOTh
NpeaMeTHY 00JacTh, IO CHpHUSE SCHOMY VSBICHHIO HaHWX Ta iM NpPUTAMaHHUX METOJIB i
BJIACTUBOCTEH Ha PiBHI MPOTPAMHOTO KOJTY.

Vessel Containers Draw  Seaworthiness

a5 Seaworthiness - [m] X
3 — GZ Curve
2
1
-30 -20 -10 10 20 30 40 50 60 70 8
-1
2 5
D |21916.02 8v [>%0 Mb [33568.95 Mx 283942 My (0.16
Mz |204244 47 A30 047 MbMax] |75076.69 | Tim |-0.53 | Heel (0.00
h (283 A0 (087 Df 741
Calculate
Imax |2.72 A30-40 (0.40 Da (794
Bmax 4935

Pucynoxk 4. Po3paxyHOK MOpeXiTHUX SKOCTEH CyaHA

[Tpu po3po6ui moxynst Bay Plan 6yno ctBopeHo 00°€kTH, sIKi OMUCYIOTh pPealibHI MPEeIMETH 1
MIPOIIECH.

OcHOBHUM 00’€KTOM JJII BAaHTXKHOI MporpamMud € 00’€KT, KWW BiAnoBimae cymny. s
CTBOPEHHSI Takoro o0’ekra OyB CHpPOEKTOBAaHHUM BIANOBIAHMN Kilac, KU HaszuBaeTbes vsl. Kiac —
abCTpakTHUM TUI TaHUX, IESKHUM 11a0JI0H, Ha OCHOBI SIKOTO CTBOPIOBATUMYTHCSI HOTO €K3EMILIIPU —
00’ €KTH.

Le#t kmac MICTUTH MOJIS: Ha3Ba Cy/aHA, MaKCHMajbHa JIOBXKHUHA CyJHA, MaKCHUMallbHA HIMpPUHA
CyIHa, NOBXXMHA CyJHA MDK TEpIEeHIUKYJSpaMH, BOJOTOHHAaXHICTb, MOMEHTH, CIIMCOK IUIeYeH
OCTIMHOCTI (KOKHE TIJIeY€e € OKPEMUM 00’ €KTOM BIIMOBITHOTO KJIACy), CIIMCOK O€iB cyiHa (KOXeH Oei
€ OKpEeMHM 00’ €KTOM Bi/IMIOBITHOTO KJIacy ), CHUCOK KOHTEHHEPIB Cy1HA (KOXKEH KOHTEHHEpP € OKpEeMHUM
00’€KTOM BIJIMOBIIHOTO KJIAacy), TIAPOCTATUYHI TaOJHIN, CIHMCOK TMOPTIB, Kiac s 30epiraHHs
iHpopmaii mpo HeGe3nmeuH1 BaHTaXI1 Ta IX CYMICHICTh Ta 1HIII JJaHi PO CYHO.

Tak K po3rasaaeThCsl KOHTEHHEPHE CYTHO, TO OCHOBHOIO OJIMHHUIICIO BAHTAXKHOTO TIJIaHY € OeH,
a He TproM. Tomy kiac vsl (cymHO) MicTUTB TiaKIac bay, skuii € BigoOpaxeHHsIM Oest I CTaHJapTHUX
20-pyroBux konTteiHepiB. Kiac bay micTtuTh Taki mons sk: HoMmep Oes, Homep BiamoBigHOTO 40-
¢dyToBoro Oes (AKIIO €), BUCOTA Ta MIUpPHUHA Oesl y KOHTeHHepaxX, KOOpAUHATH IIEeHTpY Baru Juist 20-
¢dbyToBux Ta 40-GpyTOBUX KOHTEHHEPIB, BAHTAX, 10 3HAXOUTHCA Y O€1, y BUTJIAII JBOMIPHOTO MAaCHUBY
00’€ekTiB KJacy box Ta iH.

BucHoBknu

1. B crarti HaBeneHO iH(OpMaLIHHY CHCTEMY Ui 3aBaHTAXXEHHS KOHTEHHEPHOTO CyJHA 3
ypaxyBaHHSM CTPYKTYPHHX Ta ONEpaliifHUX 0OMEKEHb.

2. [IponioHOBaHUI MOAYJIb BaHTa)KHOI IPOrPaMH € JIETKMM B OCBOEHHI 1 JI03BOJISIE:

- 3AIHMCHIOBAaTH PO3pPaxyHOK pO3MIIIEHHS BaHTAXKIB 3 YypaxyBaHHSM CTPYKTYpHUX Ta
ornepauiiHuX oOMeXeHb CyJHa Ta cerperamii HeGe3neunux TopapiB BianosigHo a0 IMDG Code Ta
rpadigHo 300pakaTy BaHTAXXHUH TUTAaH KOHTEHHEpHOTO cyaHa (puc. 1);

- pearyBaTH CIIUCOK KOHTEHHEDIB;
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- 3aJ1aBaTy MpaBmiia cerperaiii Ha ocHoBi Tabmuup cerperauii IMDG Code, a Takox penaryBaTu
icHytoul mipaBuia (puc.3);

- PO3paxoBYBaTH MOPEXi/IHI SKOCTI cyHa (puc. 4).

3. OkpiM 1ILOTO JaHa MporpamMa J03BOJISE 33JaBaTH MPAaBHUJIa PO3IMIIIEHHS Ta PO3TOIUICHHS JIJIs
OyIb-sIKUX 1HIITUX BAHTAXKIB, SIKI BUMAraroTh JTOAATKOBUX OOMEKEHb.

4. IcHye MOXJIMBICTH JIOMOBHHTH IPOMOHOBAHWN MOJYJIb BaHTAXHOI MPOrpaMHU JOJaTKOBHUM
(bYHKIIIOHAJIOM.
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D.Sci. Tech. prof. Gunchenko Y., Kamieniev K., Ph.D. Kamienieva A., Zui O.

STOWAGE PLANNING SOFTWARE DEVELOPMENT CONSIDERING STRUCTURAL
AND OPERATIONAL CONSTRAINTS

Increasing the efficiency of loading container ships, especially in wartime, is one of the most important
problems. The paper examines elimination of safety issues in marine transportation of containerized goods
at the stowage planning stage. The article examines well-known stowage planning software that was
developed in order to help with the stowage planning process. This paper presents a Boolean mathematical
model of integer linear programming, which considers structural and operational constraints of a vessel and
containers likewise, including hazardous cargoes compatibility constraints (according to the International
Maritime Dangerous Cargoes Code) and container loading sequences (that depends on discharging port
order). The proposed approach for solving the task mentioned above consists of dividing it into two stages. At
the first stage, a preliminary stowage arrangement is calculated using a simple heuristic, which takes into
account structural and operational limitations, container loading sequence and compatibility of dangerous
cargoes as well as certain safety parameters (stability, durability, etc.). At the second stage, the arrangement
is optimized using the safety parameters using a steady-state genetic algorithm.

Developments on the subject include

- data structures for application in container vessel stowage planning software;

- interface that allows a user to graphically display a stowage plan of a container ship;

- interface that allows a user to display safety parameters of a container ship (stability, durability, etc.);

- interface that allows to input and edit containers and vessel data, as well as dangerous goods
segregation provisions according to the International Maritime Dangerous Cargoes Code, and displays a
notification if those are not satisfied.

Keywords: container vessels, stowage plan, dangerous goods, stowage planning software, stowage
control, steady-state genetic algorithm, Boolean mathematical model, container loading sequence, safety
parameters, stowage control.
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VK 681.518.5 K.T.H., c.H.C. ’Kupos I'.B. (KHY)
K.T.H., c.H.c. axoBnu C.B. (BIKHY)

DOL: https://doi.org/10.17721/2519-481X/2023/78-05

MPUCTPIA ®OPMYBAHHS IEPEBIPSAIOYOTO TECTY IU®POBOI'O
TE3 PJIC 197K6

3acanvha HeodXiOHicmsb po3poodKU 000AmMK08020 0iAZHOCMUYHO20 00J1IA0OHAHHA NONA2AC 6 HOMY, WO
HA CbO2OOHIWHIT 0eHb BUKOPUCHIOBYEMBCA 00801 6€NUKA KINbKICMb CKIAOHUX MEXHIYHUX 00°cKkmie, aAKi
MOpanvHOo ane He (izuuno 3acmapini, i Momy 6iOMOGUMUCA 6I0 IX UKOPUCMAHHA, HA CbO2OOHI, HeMAE
Mmodxcnueocmi. Came 00 makux 00’ckmie nanexcumsv padionoxkayiuna cmanyia (PJIC) 197K6. Pisens
diaznocmuynozo 3abe3neuenHs oOanoi padionokayiinoi cmanyii (PJIC) ne gionosidac eumozam, sakKi
GUCYBAIOMBCA 00 CYUACHUX 3PA3KI6 padioeneKmpoHHux 3acoodie o3opocuns (PE30). Ha 3aminy 19K6
Haditiwna inwa padionoxkauiiina cmauyisa, oiaznocmuyne 3ade3neuenns aKoi 3HAYHO nokpawiene. /ns
0iazHOCMYGAHHA MA NPOBEOEHHA PeMOHMHUX pooim na cyuacHux PE30 eimuuznanozo eupooHuumea
3ACMOCOBYEMBCA  ABMOMAMU3Z06AHUIL OiazHOCMUYHUIL KOMnaeKc cepii «/ianay. Jlanuii xomniaexc
npu3HaveHull 013 OiAaZHOCMUKU mMa Gi0HO06IEHHA CKAAOHUX UuPpoeux i yuppo-ananozoeux Munosux
enemenmie 3aminu. Ilpucmocosysamu cyuacnuii 0iacHOCMUYHUIL KOMRIEKC, O07a Oia2HOCHY8AHHA
3acmapinux 3paskié MexXHIKU MOMCHA, ajle 6 O00MeNCeHUX pAMKAx ((QIHaHCYy8aHHA, Ue EeKOHOMIYHO
HedouinbHo.

Bionogiono, icnye 3a0aua w000 po3podKku cyuacHux 3acodié 0iazHOCMY6aHHA MUNOBUX elleMEHMig
saminu PJIC 19/K6, akumu modxicna ooykomniekmysamu cmaunyii. B pamkax 3azanvhoi 3adaui, ModcHa
euoinumu pao wacmkoeux 3aoay. OOHicIo 3 MaKux 3a0ay € po3pooKa 3a2anbHoi MeEmoOUKU ma CMpPyKmypHol
cxXemu npUCmpor ui000 6UIHAYEHHA NEPesiPATILHO20 mecmy 01 YUPposux munosux enemenmie 3aminu
(TE3) 3i cknady PJIC 197K6. Takum uunom, cmamms npuceadeHa po3pooyi cmpykmypHoi cxemu npucmporo
dhopmysanna diaznocmuunozo mecmy, AK CK1A00601 YACMUHU RPUCMPOI0 KOHMPOJIIO MEXHIUHO20 CHAHY
yugpposux TE3. Cmpykmypa npucmpoio nogHicmio 6U3HAYAEMbCA MEMOOUKOIO Oy008U nepesipAiIbH020
mecmy. Pe3ynomamom 0iazHOCMUYHO20 mMecmy € RPUIHAMMA DPIWEHHA W00 npaue3oamuocmi aoo
Henpayezoamnocmi TE3. Heobdxionicmb npoeedeHHA maKoz0 OiAZHOCHLY8AHHS GUNIUGAE 3 MO20, WO
60y0oeana cucmema mexHiuno2o OiazZHOCMYBaAHHA UABAE He 00un Henpayezoamuuii TE3, a eusense zpyny
nioosprosanux y Henpayezoamnocmi TE3. /lna ei0okpemnenns nenpaue3oamnozo yugpoeozo npucmpoio
Heo0XiOHOo 3acmocosysamu 000amKoee 00J1a0OHAHHA.

B po6omi npononyemuocsa 6uKopucmogyeEmvca enepzocmamuiHuil Memoo 0iazHoCmyeanta, CymHicmo
AKO20 NONA2AE 8 MOMY, WO 8 AKOCHI OIAZHOCIMUYHO20 NAPAMEMPA 6UKOPUCHOBYEMbCA 3HAUEHHA HANPYZU
HA 000aMKO6OMY ONOpI, AKA GUMIDIOEMbLCA Yy CMAIOMY pexcumi pobomu. B axocmi memooa 6yoosu
nepesipanbHO20 mecmy GUKOPUCHIOBYEMBCA MEmO0 eKCHEPUMEHMANbHOI OUIHKU O008XMCUHU Mecmosol
nociiooenocmi, a cama nOCAi008Hicb A6/1A€ COOOI0 NCEE00BUNAOKOEY ROCTIO0BHICMb 6XIOHUX 6NJIUEIE.

Kntouoei cnosa: diaznocmuunuii mecm, PJIC 197K6, enepzocmamuunuii Memoo O0iazHOCMY6aHHA.
Yacmunnuii nepesipAnbHUI mecm.

Beryn. besneka aep)kaBu, B TOMY YMCIi 1 BIHChKOBa, 3aJICKHUTh Bl HaAIHHOI Ta Oe3nepepBHOT
poOOTH BENMKOI KIJTBKOCTI PI3HOMAHITHHX CKJIAIHUX TEXHIYHMX 00 €KTIB. 3 YChOTO PI3HOMAHITTS
TaKWX 00’€KTiB, B OKpEMY IPYITy MOXHA 3BECTH CKJIaJHI1 TEXHIYHI 00’ €KTH Pai0eIeKTPOHHOT TEXHIKH,
SIK1, 3 TIOTJIAMY HAIIWHOCTI, € BiJIHOBIIOBAIHPHUMHU 00’€kTamMu. Bennka KiTbKICTh Takux 00’ €KTIB,
BHUKOPHUCTOBYIOThCSl y BIHCBKOBIH cdepi, Ta 3a0e3medyroTh HEOOXITHUW piBeHb O0€37aTHOCTI
30poitnnx Cun Ykpainu. Ha ceoromuimmHiii 1eHb, iICHy€ Ta BHUKOPUCTOBYETHCS IOBOJII BEJHKA
KUTBKICTh TaKuX 00’€KTIB, SIKI MOpPAJIbHO 3acTapisi, a oOMexeHui (iHaHCOBUM pecypc Ha PO3BHUTOK,
MIPOEKTYBaHHS Ta BUPOOHHUIITBO HOBHX palioeNeKTpOHHUX 3ac00iB 030poenHs (PE30), ne 3a0e3neuye
HaJISKHI1 TEMITH X MOJIEpHI3aIlil Ta 3aKyIIiBIIi.

3a TakuX YMOB, BIJJHOBJCHHIO iX Npale3AaTHOrO CTaHy HEOOXITHO HaJaBaTH IPIOPUTETHE
3HAYEHHS B KOMIUICKCI 3aX0/IiB 13 3arajJpHOI0 cTabimi3arieto cutyarlii. OJlHaK MOTEHIIHHI MOXJIHBOCTI
BilicbkOBUX peMOHTHHX opraHiB (BPO), siki moBuHHI 3aiimatucs BinHoBineHHsM PE30, nmpaktudHo
peani3yroThcs He B TOBHOMY 00cs3i [1-3].

JlJis HeOTTYIIICHHSI 3HUKESHHSI piBHS O0HOBOI TOTOBHOCTI BIHCHKOBHUX YaCTHUH, OCOOJIMBO THX, B
SIKMX BUKOPHUCTOBYIOTBCS 3aCTapiIi 3pa3Ku TEXHIKH, PECypC KX MPAKTUIHO BUYEPITAHUH, @ IPOBECTH
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iX 3aMiHy Ha Cy4acHi 3pa3Kud HEMOKJIMBO, HEOOXITHO MOKPALIUTH MOKA3HUKHA PEMOHTOIPHUIATHOCTI.
B mepmy depry me crocyeThCsi 3MEHILEHHS CEPEAHbOr0 4acy BiAHOBIEHHSA. OTHUM 3 NUIAXIB
PO3B’sA3aHHA 1aHOi TPoOIeMHU € po3poOKa Ta KOMIUIEKTallis 3acTapinux 3pa3kiB PE30 niarHoctuyHuM
3a0e3neYeHHM, T1]] IKUM BapTO PO3YMITH KOMIUICKC B3aEMO3AJICKHHUX MTPABUJI, METO/IIB, aJITOPUTMIB
1 3aco0iB, HEOOXITHUX A 37ilicHeHHs AiarHocTyBaHHS 00’ekta PE30, a Takox Tpeda moninuryBaTu
3arajbHy CUCTEMH TEXHIYHOTO OOCITyTOBYBAaHHS 1 PEMOHTY.

Jo takux 3actapinux PE30 moxna Bigaectu PJIC 197K6, sika Ha cboroaHIilIHINA Yac, BXKe He
BHITYCKAETHCS, ajle aKTUBHO EKCIUTyaTyeThes. PiBeHb miarHocTuuHOTO 3a6e3nedyeHHs qaHoi PJIC He
BI/IMOBiIa€  BUMOTaM, sIKI BUCYBalThCs 10 cydacHux 3paskiB PE30. Ha 3aminy 19K6 Oyma
CIIPOEKTOBaHA 1 Ha ChOTOJHINIHIN Yac BUIYCKAEThCS 1HIIA pajiofIOKAIliifHa CTaHIIis, JIarHOCTHYHE
3a0e3medyeHHs SIKO1 3HA4YHO MoKpamieHe. /[ miarHocTyBaHHs Ta MPOBEACHHS PEMOHTHUX POOIT HA
cydacHux PE3O BiTYM3HSHOrO BHPOOHUIITBA 3aCTOCOBYETHCS ABTOMATHU30BAHHMM J1arHOCTHYHHMA
KoMIuiekc cepii «/lianay. Jlannii KoMIIIeke Mpu3HauYeHUH T JIarHOCTUKY Ta BITHOBJICHHS CKJIQTHUX
uppoBuX 1 HUPPO-aHATIOTOBUX THUIIOBHX €JeMEHTIB 3amiHu [4-6]. IlpucrtocoByBatu cCydacHUit
J1arHOCTUYHUN KOMIUICKC, /TSI JIarHOCTYBaHHS 3aCTapiInX 3pa3KiB TEXHIKKM MOXKHA, aJIe B OOMEXEHHUX
paMkax ¢iHaHCYBaHHS, 116 EKOHOMIYHO HEJIOLULIBHO.

IlocTanoBka npo6jaeMu. TakuM YMHOM, ICHYE 3aj1a4a 00 PO3POOKH Cy4acHHX 1 JOIIbHHUX,
3 €KOHOMIYHOI TOUYKH 30Dy, 3aC00IB AiarHOCTYBaHHS TUIOBUX eneMeHTiB 3aminu PJIC 19XK6, skumu
MOKHa JIOYKOMIUIEKTYBaTH cTaHIii. B pamkax 3araibHOi 3a1a4i, MOXKHAa BUAUIUTU PSAJ YACTKOBHX
3anad. OJIHI€I0 3 TAKUX 33]1a4 € pO3pO0Ka 3araabHOI METOAMKH Ta CTPYKTYPHOT CXEMH IIPUCTPOIO 1010
BH3HAUYCHHsI TepeBipsuibHOTO TecTy uisi mudpoBux TE3 31 ckmagy PJIC 19XK6. Pospobieni
nepeBipsuibHI TeCTH OyIyTh BUKOPHCTOBYBAaTHCh B KOMILJICKCI 3 JTIarHOCTUYHMM OOJaJHAHHSIM, 3
MeTOI0 BH3HaueHHs Hempane3gatHoro TE3 13 cykymHocti TE3  ski  mimo3proroThes B
HEMpale3aaTHOCTI.

MeTo10 CTATTi € CTBOPEHHS MEPEAYMOB I pO3pOOKH 0a3u MepeBIpsUIbHUX TECTIB JJIA BCIX
tunie TE3 PJIC 192K6. baza manux TecTiB € HEOOXiTHMM KOMIOHEHTOM 3arajJibHOTO MPUCTPOIO
J1arHOCTYBaHHS, BUKOPUCTAHHS SKOTO MOKPAIIUTh MOKa3HUKK peMoHTonpuaatHocti PJIC.

Bukiag ocHoBHOro martepiajy gociai:keHHsi. B ocHOBI OymoBu Oyap SIKOTO TECTy, SIK
JTIarHOCTMYHOTO TaK 1 MEPEBIPsUIBHOTO, JIGKUTh METOJ J1arHOCTYyBaHHSA. B po0OOTI mpomoHyeThes
3aCTOCYBAaTH €HEProCTaTUYHUI METOJ J1iarHOCTyBaHHS, CYTHICTh SIKOTO TOJISTa€e B TOMY, 11O B SIKOCTI
JIarHOCTHUYHOTO TapaMeTpa BUKOPHCTOBYETHCS 3HAUEHHS HANpyTrd Ha JI0JIaTKOBOMY OIOpi, sKa
BUMIPIOETBCSL y CTANIOMY peXumi pobotu. JlogaTKoBUil omip, HAa NMPUHIMIIOBINA cXeMmi, HEOOXiTHO
po3ramryBaTd B KoprycHid mmHI mudpoBoro TE3. 3 gaHOro mo0maTKoBOTO oOImopa 3HIMA€ETHCS
JiarHOCTHYHA iH(OpMAaIlis, sSKa Aaini HaaXOAWTh Ha TPHUCTPIN aHami3y, s SKOCTI SKOTO MOXKHA
3aCTOCYBaTH CUTHATYPHUH aHami3aTop. TakuM 4MHOM, TOOTO OMIip SBIISIE COO0K KOHTPOJILHY TOUKY.
[Ipu BUKOpHCTAaHHI TaHOTO METOJy, BUKOHYETHCS YMOBA TPAHCIIOPTYBaHHS OyIb SIKOTO AC(PEKTY 3
BHUXOJY IHTETPAIBHOI CXEMHU y BU3HAUCHY KOHTPOJIBHY TOUKY [7-8].

Metoauka OyZOBU TEpEBIpAIOYOro TeCTy 0a3yeThCsl HA METOJI KOHTPOJIIO MEpEeMHKaHb Ta
METO/1 aKTUBaIli NUIsIXiB. Po3risgaeThcs Kirac OMMHOYHUX KOHCTAHTHUX HECTIPABHOCTEH, Y BUTIISII
MOCTIMHOTO 3aKpirieHHs JiHii (Bxoay abo Buxony IC) B cran jorigaoro «0» abo morigHoi « 1.

Hudposi TE3 PJIC 19K6 moxHa BigHECTH 10 KJacy IETEPMIHOBAHWX aBTOMATIB, Kl
CKJIAJalOThCs 3 IHTETPaIbHUX MIKPOCXEM, SKI TaKOXX BITHOCATHCS JIO KJIacy JeTepMiHOBAHUX
aBromaTiB. B maHoMy Bumajaky iX BUXIAHI peakiii MOXXyTh OyTH omucaHi OyJeBUMH (PYHKIIIMH a00
¢byskiismMu niepexoaiB 1 BuxoniB. [loznaummo Buxinui curHamu IC, gepe3 Y(t). Hdani curnamm
BH3HAYAIOTHCS 3HAYCHHAMHU BXiAHMX curHamB X(t), Tooro: Y(t)=F[X(t)], ne F — dyHkmis Buxomy
KoMmOiHariitHoro npuctporo. SAkmo B TE3 € enemenTu 3 mam’aTTIo, BUXiIHI curHaimu Y (t) 3anexarb He
TUTBKH BiJI BXITHUX CUTHAJIB X(t), 110 HAAIMIILITK B JAHUH MOMEHT 4acy, ajie 1 BiJl BHyTPIIIHOTO CTaHy
S(t), B sKOMY 3HaXOIMBCS MPUCTPiid, TOOTO: (#) = F [S(t), X(t)].

Axmo nmomatu Ha BXim mmdpoBoro TE3 BumankoBy abo TCEBIOBUIIAIKOBY IOCTIAOBHICTh
IMITyJTbCIB, @ CUTHATIM TaKOol MOCHiOBHOCTI X(t) € He3aIe)KHUMHU BHUITAIKOBUMH TOISIMHU, TO MOJIENb
TE3 crae imoBipHicHUM aBTOMaToM [9-13].

BunaakoBuii XxapakTep BXiTHUX CUTHANIB JO3BOJISIE IPUITYCTUTH, 110 3 IMOBIpHICTIO Punit(t), Ha
BXOJM YCIX IHTErpajdbHUX cxeM, 31 ckiaany TE3, mpuiiayTh Taki MOCTIZOBHOCTI CHUTHAMIB, SKi
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3abe3neyaTh MposiB Oyab-skoro noro aedexry. Taki HaOOpH BXIIHUX AAHUX SBISIIOTH COOOIO
YaCTKOBUM MepeBIpsITbHUN TecT 1y1st naHoi IC.

[Tpu magxomkenni Ha TE3 BunaakoBoi TeCTOBOI MOCTiAOBHOCTI, Bci IC moYnHAaI0Th MparroBaTi
BIJIMOBITHO JI0 CBOiX (DYHKIIIH, 1 HA BUXOJAaX CXEM TaKOXK BMHUKAE BUIIQJKOBA BUXIAHA pEaKilis, Y
BUJISIII 3MIHM BUXIJIHUX JIOTIYHHMX piBHIB. Ilpu 1bOMy, B IIHMHI XHUBJICHHS TaK0XX BUHUKAE
MTOCJTIIOBHICTh CUTHAJIIB (BIATYKIB), SIKa KOPEIIOE 3 BUXITHUMH TOCIITIOBHOCTSIMU BuxoAiB IC.

SIxuio BXigHA MOCHITOBHICTE, sika HagxoauTh Ha IC mictute UIIT, To cymapuuii Biaryk IC B
KOHTPOJIbHIHM TOYII, MOKE€ OYTH TIPEICTABICHUA y BUTJISAAI MOCTIAOBHOCTI BiArykiB cxemu Ha YIIT 1
Ha HaaauIKoBl Habopu. HapmmmkoBi Habopu 0O0OB’S3KOBO OyIyTh B OCTATOYHIN TECTOBIH
MOCIITOBHOCTI, Yepe3 Te, M0 TecT (POPMYETHCS 3 TICEBIOBHITAIKOBOI IMOCIIIOBHOCTI, @ HE Ha OCHOBI
MIPOpPaxOBaHUX JIETEPMIHOBAHUX TECTOBHX BILIUBIB. Llei cymapHuil BIATYK € eTalloHHUM J1st 1aHoi [C
1 MO3HAYAETBCS Y yourp jer. -

B TecToBiit mocnigoBHOCTI, sika nmogaeThcsi Ha TE3, mependadaeThCcsi MPUCYTHICTh YACTUHHUX
NEepEeBIPsUIBHUX TECTIB I BCiX Horo iHTerpaibHux cxem. lle o3Hadae, 1mo BXigHa TeCTOBA
MTOCJTIIOBHICTh TOBUHHA OYTH JIETEPMIHOBAaHOIO a00 TICEBIOBUIIAIKOBOI0. PO3po0buTH neTepmiHOBaHy
TECTOBY MOCIIAOBHICTH /Ui KoskHoro TE3, 1ie ckiagHa Ta JoporopapTricHa 3aj1a4a. 3Ha4HO MPOCTIIIIE,
B SIKOCT1 TECTOBOI, 3aCTOCYBAaTH TICEBIOBUITIAIKOBY TTOCITIIOBHICTh. 3aBISIKH BUOOPY JOCUTH BEJIUKOTO
Mepiojry MOBTOPEHHS IICEBIOBUIIAIKOBOI ITOCIIITOBHOCTI i1 MOYXKHA BBaXKaTH BUTIAJIKOBOIO B MEXKaX dacy
niarHoctyBaHHS t;. Ilpm HasBHOCTI nedekty B IC, BoHa mpumuHse TepeMHKaTHCS (KOHCTaHTHA
HECTIPaBHICTb, Ha 11 BUXO/1 MOCTIHHO 3aKPIILTIOETHCS PiBEHb JIOTiYHOTO ,,0” abo norivyHoi ,,17°) abo
3MIHIOETHCS i1 mepemMuKanbHa GyHKIis. Yepes BiICyTHICTh CIPallbOBYBaHb IHTETPAIBHOI MIKPOCXEMH,
3HA4YEHHS [MapaMeTPiB IMITYJIbCIB B 11 IIIMHI )KUBJICHHS 3MIHATHCS 1 HE OyAyTh CIIBIAIATH 3 €TAIOHHOIO:

Y ontp.i % Y kowtp.ier> A€ Y kowrp.; - BIATYK i-i IC Ha NMepeBipanbHUIL TECT, y yourp.jer - BIATYK

npare3natHoi i-1 [C Ha mepeBipsuIbHUMN TECT.

3a paXyHOK BHUKOHAHHS YMOBU TPaHCIOPTYBaHHS, yMOBa NposiBy nedekty Ha Buxoaax IC
aBTOMATUYHO TPAHC(HOPMYETHCS B YMOBY MPOSBY Ne(DEKTy B KOHTPOJBHIM TOUIll. 3aBISIKUA I[bOMY,
Oynb-sikuii nedexr, sskuii BuHuKae B IC, mposBUTHCS B 3MiHI mapameTpiB BiAryky camoro TE3, To6To0
Yontp.er. # Yionrp. » 28 Yyourp, - BUIryk TE3 Ha mepeBipsibHHI TeCT, Yyoump er. - BIATYK

npauesgatHoro TE3 Ha nepeBipsuibHUMN TeCT.

Takum 4WHOM, CYTHICTh METOJIUKH OYJOBH MEPEBIPSIOYOr0 TECTY IMOJISITa€ B TOMY, IO HA BCi
Bxoau TE3 HaaxonsTh NCEBIOBMIIAIKOBI MOCHITOBHOCTI, BXoau Bcix IC KOHTpOIOIOTHCS 1
MIPOBOIUTHCSI aHAIII3 BX1HOI MOCHTIIOBHOCTI HA HASBHICTh B HI YaCTUHHOTO TIEPEBIPSIOYOTO TECTA.
KoHTponb 3iiCHIOETBCS 3a JOMOMOTOI0 JOJATKOBUX amapaTHUX, abo0 MpOorpaMHO-armapaTHUX
MPUCPOiB, Hampukian Komipok peectparii. Ilpum wagxomxenni YIIT wa Bci IC, reneparis
MICEBJIOBUITA/IKOBOT TOCIIJOBHOCTI MPUIUHSIETHCS 1 BH3HAYAETHCSA YAC TIarHOCTYBAaHHS f;, a00
KUTBKICTh TECTOBHUX IMITYJIbCIB. T0OTO mepeBipsutbHM TecT mudpoBoro TE3, e 06’ eqnanus UIIT Beix
IHTErpaIbHUX cXeM. Tak sk TeCTOBa MOCIiJOBHICTh € TICEBIOBUIIAIKOBOIO, TOOTO BiATBOPEHOIO, TO Yac
JiarHOCTYBaHHS, 200 KUTBKICTh IMITYJIBCIB T€CTOBOI MOCIIIOBHOCTI, € TTapaMeTPOM TMEPEBipsUIBHOTO
TECTY, K1 IIOBHICTIO BU3HAYAIOTH ii AKICHUH CKIIaI.

Jnst mpuiAHATTS pilIeHHS IOA0 mpame3fgaTHocTi abo HemparesnatHocti TE3, HeoOXimHO
nopiusTH BiAryK TE3 B KOHTpOJIBHIN TOYIIl Ha TECTOBY MOCIINOBHICTE Yyourp 3 CTAOHHOIO

Yontp.er.- Tak sIK BIATYK Ha TECT, SIBIs€ COOOK MOCIIZOBHICTH KOAOBAHHMX IMITYIBCIB i HaHa

MTOCJTIIOBHICTh Ma€ BEJIUKY JIOBXKMHY, TO HANpsMy MOPIBHIOBATH PEAIbHUN Ta €TAJIOHHUH BIATYKH
NPAaKTUYHO HEMOXIUBO. st po3B’si3aHHs 1€l 3a1adi MPOIOIOETHCS BUKOPUCTOBYBAaTH METOJ
CUTHATYPHOTO aHai3y.

Curnarypni anamizaropu (CA) oOpoONSIOTH «JIOBTi» MOTOKM JBIHKOBOI iH(OpMarii, Ta
«CTHCKAIOTh» 1X 13 BHCOKOI JIOCTOBIPHICTIO. 3a3BHUYail CHUTHATypa CKIATAETBCA 3 YOTHPHOX
IIICTHAAUATKOBUX YHCEN. 3MICT CUTHATYp Mae (opMallbHUI XapakTep, 1 HAsABHICTh JI€AKOT CUTHATYpH
B TIEBHIM TOYIll CXEMHU CBITYUTH MPO KOHKPETHUU PO3MOJia OiTiB iH(GOpMAIIil B OTOII JaHHUX, IO
peECTPYEThCS MPOTATOM 33JaHOTO IHTEpBaldy 4Yacy. ToOTO CHTHATypHHUI aHalli3 IPYHTYEThCS Ha
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MEPETBOPEHHI JOBIUX TOCTIIOBHOCTEH NBIMKOBUX CUTHAIIB B HIICTHAALUATKOBE YUCIO, SIKE HOCHUTH
Ha3BY CHUTHATYPH.

B 3aranbHOMY BUNAJIKY, VI METOLy CUTHATYPHOTO aHaJli3y, MPOLIEHTHA IMOBIPHICTh BUSIBIICHHS
NIOMMJIKM B JIBIHKOBIM MOCIIIOBHOCTI JAOBXHHHU /, IpM BUKOPHCTaHHI 7 PO3PSIHOTO PETICTPY 3CYBY
BU3HaYaeThCs 3a (hopmyioro [1, 3, 13]

100[H(1—m)]|2"”’—1|
2 ’

0 npy /—m>0;

1 npn /- m<0.

P(%)=100—
ne H — xpokosa dyuxuis, H(/—m)=

. . -16 .
ITpu pospsamHOCTi perictpa m = 16 moxubka 3aBKau MeHIe 2 HE3JIC)KHO BiJ [/ — TOBXKUHU
BX1HOI TocTiAoBHOCTI. L{e 103BoIsIE 3 TOCTOBIPHICTIO Pp,ca =0,999984 ckazaTu, 1110 ITIOMHUJIKA, SIKILIO

BOHA MIPUCYTHS, MOXe OyTH BHSIBIICHA.

Takum YMHOM, BHACTIIOK TOTO, 110 KOKEH MOXKJIIMBHH Ae(eKT nposBiseTbes Ha Buxoaax IC ta
TPAHCIIOPTYETHCSA B KOHTPOJIBHY TOYKY, TO IMOBIPHICTh NMPABUIBLHOTO JIarHOCTYBAHHS CITIBIAIAE 3
IMOBIPHICTIO BUAIBJICHHS IOMUJIKH CUTHATYPHUM aHAII3ATOPOM Py = Frcg -

B skocti reHeparopa TECTOBOi MMOCTIAOBHOCTI IMIYJBCIB, MPOMOHYETHCS BUKOPHUCTATH
TeHepaTop TMCEBJOBHUITAIKOBUX YHCEN, KU amapaTHO MOxe OyTH moOyJaoBaHUN 3 BUKOPHCTAHHSIM
pEricTpiB 3CYBY Ta cCyMaropa 1o MoayJiro «2». Tak camo, BiH Moke OyTH 1TOOYTOBaHUM 32 JOTIOMOT OO
IpOrpaMHO-anapaTHUX 3aco0iB, HANpPUKIAA MIKPOKOHTpoJepiB. JlOBXHHA IICEBIOBUIIAAKOBOT
MTOCJTIZIOBHOCTI BU3HAYAETHCS PO3PSAAHICTIO PETICTPY 3CYBY Ta MAaTEMaTUYHUM BUPA30M YTBOPIOKOYOTO
MOJIIHOMA.

B tabn. 1 HaBeneHi JiesKi yTBOPIOOYi TIOJIIHOMHU, SIKI BA3HAYAIOTh MAKCUMAaJIbHY T — TOBKUHY
TMICEBJIOBHITAIKOBOT TOCITIIOBHOCTI 3aJICKHO BiJl M — PO3PSATHOCTI PETICTPY 3CYBY.

Tabmums 1.
Bun yTBOprorouoro nmosiHoMa, 11t popMyBaHHSI IICEBAOBUIIAAKOBO1 TTOCIIIOBHOCTI MAaKCHMAIBHOT
JOBXHWHUAU
) \% i i
m Y TBOpIOIOYMI TOJTTHOM Q(X) T | m TBOpIOIOS(Iz)I TOJIHOM T
16 | J6 ¥4 ¥+ 241 216 1 |36 ] B0, 1y 236 1
| R O S )17 4 37 | 37 4424 40, 21 237 4
18 | 8, x7 41 | 3B B0+ x+1 2381
91 49,0 501 ¥ 4 x+1 219 4 D e | 239 4
20| 20, B3 220 _4 40 | 40 21 09 2 4 240 _4

Tak sk nepeBUIsLIBHUAN TecT ckianaeThes 13 cykynHocti YIIT Beix IC, To HeoOXiaHO po3poduTtn
BCl YacCTKOBI IepeBipsArovl TecTu. JlJIs CTBOPEHHS TaKMX TECTIB, MOXKHA CKOPHUCTATHUCS METOJIOM
aKTHUBi3allil NUIAXiB. SIK IpUKIaa, HaBeJeHa O0y10Ba YaCTKOBOI'O MEPEBIPSAIOYOT0 TECTa IS 7-BX1THOTO
enementy [-HI. Enement I-HI € 6a30BuM 5oriuanM eneMeHTOM, sikuit gacto 3ycrpidarotbes B IC TE3
PJIC 19K6, a came: 133JIA1, 133JIA2, 133JIA3, 133JIA4. Jlorika po6otu enemenTa [-HI 3anexuts
TUIBKHY B1J BXITHUX CUTHAJIIB.

bynosa UIIT nns enementa I-HI 3BomuTHCS 10 MOCTIAOBHOT MOJadi JaHUX HA WOTO BXOAH. Y

3aralbHOMY BUIAJKY 100 repeBipuTH r-BXiguuii enemenT I-HI Tpe6a momatu Ha #ioro Bxoam 2° Beix
MOXIIMBHX KoMGinamiii. IIpote nammii UIIT Gyne HepalioHANEHMM depe3 CBOIO JOBKHHY. Moro
MokHa ckopoTtuth. Tabmwuis ictuaHocTi (T1) ms r-BxigHoro enementy I-HI nHaBegena B Ta6m. 2. 3
TabyuIli 2, BUIHO, IO BUXiAHA 3MiHHA npuiiMae 3HaueHHs z=0 TUIBKHU TO1, KOJHU BC1 BXiJIHI 3MiHHI X;

(7=1,r) npuiimMarOTh 3HaYCHHA OAMHUII. TakuM YMHOM, JUIS MEPEBIPKU KOXKHOTO 3 OJHOBHUMIPHHUX
[UIAX1B €JIEMEHTY I-HI HEOoOX1IHO [IOJaTH Ha Horo BXOIH BEKTOP
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X;= {X] =Lx=L.x=L.x = 1}, SKUW aKTUBI3ye BCi MOro BXOAM a TIOTIM BEKTOP

X = {Xl =x =1..x=0..;x = 1}, BIH 3/I1iICHIO€E IEPEBIPKY i-TO BXOAY.

Bxin i Oyne akTMBOBaHUH, SIKIIO 3MIHHA X; CIIPHUsIE TIEPEMUKAHHIO €JIEMEHTA, 1HII BX1H1 3MiHH1
JIE 3anummatoteest 6e3 3MiH. SIKio, mpy 3MiHi 3Ha4e€HHS 3MiHHOI Ha i-My BXOi, nepemukanns JIE He
B110YJIOCS, TO 11€H BXiJl BBAXKAETHCS AEPEKTHIUM. AHAIOTIYHO MOYKHA MEPEBIPUTH PEIITY BCiX BXO/IIB
JIE. YacTkoBuii nepeBipsitounii Tect r-BxigHoro enementy I-HE, naBenenuit B Tabn. 3. 3 tabmuii
BHJIHO, 1110 BiH CKJIaIa€ThCA 3 27 HAOOPIB.

Tabmums 2
Tabmmist icTHHHOCTI 17151 r-6xi0H020 enementy [-HE
BxigHi 3MiHHI — X; Buxinna 3MiHHa — Z
X1 | X2 | .| Xi Xr
0 0 0 0 0 0 1
1 0 0 0 0 0 1
0 1 0 0 0 0 1
1 1 0 0 0 0 1
1 1 1 1 1 1 0
Ta0mums 3.
YacTKoBHI MepeBIpsUIbHUE TECT r-BXigHOro enementy I-HI
[TepeBipsi- | Homep 3HavYeHHS BX1THUX 3MIHHUX Cran
€MU BXiZl | Habopy Bun nabopy Xt [ X2 [ X | | xr BUXOJTY
1 1 AKTHBI3YIOUHI 1 1 1 1 1 1 0
2 [lepeBipsuibHUI 01111 1 1 1 1
2 3 AKTHUBI3YIOUHI 1 1 1 1 1 1 0
4 [lepeBipsuibHUI 1 101 1 1 1 1
. 2i-1 AKTHUBI3YIOUHH 1 |1 1 1 1
’ 2i TepesipsuibHuil 1L[1 o1 ] 1 1
- 2r-1 AKTHUBI3YIOUHH 1 1 |1 1 1 1
2r [TepeBipspHUN 1 1 1 1 1 0 1

BianoBigHo 10 MeTOAMKN OyIOBH MEPEBIPSUIBHOTO TECTY, HEOOX1THO BU3HAYUTH MOMEHT 4acy,
ko UYIIT waniiinyts Ha Bci iHTerpaibHi cxeMu. s po3B’s3aHHSA JaHOI 3a7ayi MPONOHYETHCS
npoBoauTu aHamiz HaaxomkeHHs UIIT 3a momomororo cmemianhbHUX KOMIPOK peecTpartii, sKi
migKmodaroThes 10 BxoniB Beix IC. IligkmrodeHHs Moxke OyTH 3[IHCHEHO SK MapajellbHO Tak 1
noctiioBHO. KokHa KOMipKa MPOEKTYEThCS MMijJ CBI YHIKAIbHUN YAaCTUHHUN TEPEBIPSUIBHUMA TECT,
KU 3aJIeKUTh Bij jtoriku podotu IC.

[Tpu nagxomxenni YIIT Ha iHTerpanbHy cxemy, Komipka peectpailii ¢popmye curnan: «UIIT Ha
IC Ne Hapiitmoy. ['enepaliis TeCTOBOI MOCIIOBHOCTI 3aBEPIIYETHCSA, IPH CIPAIIOBAaHHI BCIX KOMIPOK
peectpamii. [lpakTudna peaimizaiis KOMIPKH pEECTpallii MOXJIMBA SIK B amapaTHOMy TaK 1 B
IPOrPaMHOMY BUJII.

[TinxmrounBim taiimep o ['TIBY, Ta migpaxyBaBim KiTbKICTh TAKTOBUX IMITYJIBCIB BiJ] TOYATKY
TecTy A0 (GopMyBaHHS OCTAaHHHOTO CHUTHANy 3 KoMipku peectparnii UIIT (curnam «crtom»), MOKHA
BH3HAYUTH KIJIBKICTh IMITYJIBCIB, IO BIJIOBIJIa€ TOBXKKWHI TECTOBOI MOCTIAOBHOCTI ISl TAHOTO BUIY
TE3 1 Ha3uBa€ThCsA VTE3 er. — €TAJOHHOIO IOBXHHOIO TECTOBIM MOCTiAOBHOCTI. Lle BiAmoOBiae BUMaaKy
MapajesbHOT0 MIAKIIOYeHHsT BCiX Komipok peectparii mo IC. [Ipu mocmimoBHOMY TiIKIIOYEHHI
KOMIPOK peecTparii, JOBXHHA TecToBOI mocuifoBHOCTI TE3 BH3HauaeThcs HAMJOBIIOIO TECTOBOIO
nociigoBHicTio, npu peectparii YIIT. Etamonna moBkWHA TOCHIIOBHOCTI VTE3er, OTHO3HAYHO
XapaKTepU3y€e caMy T€CTOBY IOCTIJOBHICTh XtE3 er. [Ipy HagxomxeHH1 X1E3 er. Ha BXiJ nepesipsiemMoro
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TE3, B KOHTpOJIBHIH ToUIll (hOPMYETHCS €TAIOHHUM BIATYK YTE3 er., IKUHM MOCTYIIA€ HA CUTHATYPHHMA
anamizarop. Ha Buxozai CA yTBOPIOETHCS €TaTOHHA CUTHATYPA STE3 er., STE3 er. =F(YTE3 er.).

Taxkum yrHOM, MOKHa c(HOPMYITIOBATH METOUKY OYJJOBU NEPEBIPSIIBHOTO TECTY.

1. Busznauutu Bci v 1C 31 ckimany TE3

2. Po3pobutu YIIT nns ycix IC.

3. M xoxxHoro YIIT po3pobutn komipku peectparii UITT.

4. ITix’enHaTH KOMIPKH peecTpallii 10 CBOiX IHTETPAIbHUX CXEM.

5. 3’ennatu KOHTpOsIbHY TOUKy TE3 3 BX010M CUTHATYypHOTO aHajizaropa.

6. Bctanosutn TE3 y mepBuHHMI BuxigHuii crad. s mporo mojgatu Ha Bci Bxoau TE3
NEPBUHHI YCTAaHOBYI BILJIMBH.

7. llogatn Ha TE3 nceBmoBUIIaIKOBY MOCITIIOBHICTh IMITYJIBCIB.

8. ITicns peectpanii UIIT s BCix iHTErpalbHUX CXEM, I'€HEPYETHCS CUTHAN «CTOID», SKHM
3YIUHSIO TeHEepaTOp MCEBIOBUIAIKOBHX Uncen. Yac reHepyBaHHS MCEBIOBUIIAKOBOI TOCIIITOBHOCTI,
a00 YHMCIIO TAaKTOBUX IMIYJBCIB VTE3er, OJHO3HAYHO BH3Hauae TecT mepeBipku TE3 maHoro tumy
XTE3 er.

9.Ilicns mpuxomy OCTaHHBOTO TECTOBOTO BIUIMBY, HAa BUXOJlI CHUTHAaTYpPHOTO aHali3aTropa
(bopMy€eThCsI 3HAUEHHS €TAIOHHOI CUTHATYPU STE3 er.

CTpyKTypHa cxema MPHUCTPOI0 EKCIEPUMEHTAIBHOT Oy0BH TECTOBOI IMOCHIIOBHOCTI HAaBEACHA
Ha puc.]l. Cxema MOBHICTIO BiJIMOBiIa€ po3po0OJICHI METOAMII, Ta 0a3yEThCSI HA EHEPrOCTATUYHOMY
METO/Ii A1arHOCTYBaHHS.

Taitmep V1E3er
biaok
t Hudposnit KOMIPOK
['TIBY Q(x) TE3 peecTpanii
YIIT
* XTE3 er
Cursan «cTom» ) ‘YTE3 er
v
CA = CHrHaTypa STE3 er

Pucynok 1. CTpykTypHa cxeMa IpHUCTPOI0 eKCIIEPUMEHTAIBHOI OYZ0BH TECTOBOI
[IOCJIIJOBHOCTI

BianoBigHo 10 po3po0ieHOi METOAMKH, BUXIAHOI 1H(GOPMAIIED I MEepeBipKu U(POBOTO
TE3 €e: pexxum poOOTH TeHeparopa ICEBIOBHUIAAKOBHX dHCeN (BUI YTBOPIOIOYOTO TIOJIHOMA),
MIEPBUHHUM yCTAaHOBYMMA KOJ, Yac J1arHOCTYBaHHsI (KUIBKICTh IMITYJIbCIB TECTOBOI MOCTIOBHOCTI) Ta
€TaJIOHHA CUTHATYPA STE3 er.

BucnoBku. B crarti 00rpyHTOBaHO HEOOXITHICTH PO3POOKH JIOAATKOBOTO JIarHOCTUYHOTO
IPUCTPOIO, SIKUM TporoHyeTbes ykomiuiekTyBaTu PJIC 19XK6. Ilpuctpiii mpoBOauTh NepeBipKy
TEXHIYHOTO CTaHy IU(POBUX TUIIOBHX €JIEMEHTIB 3aMiHH Ta TOJIIIIYE T1arHOCTHYHE 3a0€3MeYCHHS
crauiii.

HeoOxinHicTh MpOBEICHHS TAKOTO A1arHOCTYBaHHS BUIUIMBAE 3 TOTO, IO BOyJOBaHAa CHCTEMa
TEXHIYHOTO JIIarHOCTYBAaHHS BUSIBIISE HE OJIUH Henpane3aaTHuii TE3, a BusiBisie rpymy migo3proBaHIX
y "Henpane3gatHocTi TE3. [{ns BimokpeMieHHsT HEmpare31aTHOTO Iu(POBOro MPUCTPOO HEOOX1THO
3aCTOCOBYBATH JIOAATKOBE OOJIQHAHHS.

Takox, B po60Ti po3pobiieHa 3arajibHa METOJIMKAa OYJIOBU NIarHOCTUYHOTO TECTY HU(PPOBOTO
TUTIOBOTO €NIEMEHTY 3aMiHh. MeTonuka 0a3yeTbcsi Ha BUKOPUCTAHHI €HEPTOCTATHYHOTO METOMY
JIarHOCTYBaHHS, CYTHICTh SKOTO IIOJSTa€ B TOMY, IO B SKOCTI JIIarHOCTHYHOIO TapameTpa
BUKOPUCTOBYETHCSI 3HAUYCHHS HAMIPYTH HA JJOJATKOBOMY OIOPI, SIKa BUMIPIOETHCS Y CTAIOMY PEKUMI
pobotu. Cama MeToauka OyJ0BU MEPEBIPSUIBHOIO TECTY BUKOPHUCTOBYE METOJ €KCHEPUMEHTaTbHOI

60



OI[IHKU JOBXXKHHU TECTOBOI IICEBIOBUIIAAKOBOI ITOCIIOBHOCTI. J[OBJKMHA TECTOBOI MOCIIIJIOBHOCTI
BH3HAYAETHCS YaCOM, KOJIM Ha BCl iHTerpanbHi cxemu TE3 HaaiiiAyTh 1X YaCTHHHI MTEPEBIPSIbHI TECTH.
Yac wnagxomxenHs UIIT Ha iHTerpanbHi CXEMH BH3HAYA€THCA 3a JIOMIOMOTOIO CIEIiadbHO
CIIPOCKTOBAHUX KOMIPOK peecTparllii 4aCTUHHOTO TIEPEBIPSUIBHOTO TECTY.

BrpoBajkeHHST  IarHOCTUYHOTO  TPUCTPOIO  JIO3BOJUTH  MOKPAIIUTH  MOKAa3HUKHU
PEMOHTONPUIATHOCTI PaIi0IOKAIIHHOT CTaHITI].

JITEPATYPA

1.liarHOCTYBaHHS aHAJIOTOBHX i HM(POBUX MPHUCTPOIB pagioenekTpoHHOI TexHiku. MoHnorpadis / B.B.
Bumniscrkuii, M.K. XKepnes, C.B. Jlenkos, B.A. IIpouenko; nix pen. M.K. XKepnesa, C.B. Jlenkosa. —K.: TOB
«Kommanis JIIK», 2009. —224 c.

2. Kepnes M K., 'axosuu C.B., I'myxos C.I., Cemoxos O.B., Hikipopos M.M. [liarnoctyBanus PET Ha
OCHOBI €HEpProJMHaMiyHOTO METOAY: MeToAuKa Ta iHpopmauiliHe 3abe3neuyeHHs / Cuctemu 030pO€HHS i
BilicbkoBa TexHika. 2018. Bum.Ne2(54). C. 23-30.

3. bamabin B.B., TI'axosnu C.B., JlemkoB O.C. OiHKM [OBKHHH IICEBIOBHUITAIKOBOI TECTOBOI
MOCIIOBHOCTI Ui JiarHOCTYBaHHS LM(POBUX IMPUCTPOIB cucTeM 3axucty iHdopmauii / Iadopmaniiina
6e3neka. Jlyrancek: CximHOYKpaiHCHKUI HallloHaNBHUN yHiBepcuTeT iMeHi Bomonumupa [ans. 2010. Bum. Ne
1(3) 2010. C. 95-99.

4. https://www.unian.net/weapons/10481217-na-zavode-vo-lvove-rasshirili-vozmozhnosti-po-remontu-
vooruzheniya-samoletov-tipa-mig-29.html

5. https://interfax.com.ua/news/general/573490.html

6. https://www.lik-ate.com/about.shtml

7. Azapos O. /1., [lepeosnikos C. L., bimiuenko H. O., O3epancekuii B. C. JliarHocTyBaHHS TUPPOBUX
npuctpoiB. Hapuansauit nocionuk. Binaumg: YHIBEPCYM-Binnurs, 2009. — 74 c.

8. Bacwmumuna B.1., XXemxkepa C.B., Yeuyir O.B., I'mymko A.Il. OcHoBu Teopii HamiiiHOCTI Ta
eKCIuTyaTalii pagioenekTpoHHUX cucteM: HaBu.mociOHuk / X.:XHVYIIC, 2018. — 268 c.

9. Guo Wenxin, Wen Fushuan, Ledwich Gerard, Liao Zhiwei, He Xiangzhen, Liang Junhui. An analytic
model for fault diagnosis in power systems considering malfunctions of protective relays and circuit breakers,
IEEE Transactions on Power Delivery. 2010, Volume 25, Issue 3, pp. 1393 — 1401.

10. Ren Bo, Zheng Yongkang, Wang Yongfu, Sheng Siqing, Li Jinsong, Zhang Haiyang, Zheng Chao,
Dianwang Jishu. Fault Location of Secondary Equipment in Smart Substation Based on Deep Learning. Power
System Technology. 2021, Volume 45, Issue 2, pp. 713 — 715.

11. Liu Haolu, Shao Jianwei, Wang Xue, Han Xuesen, Liu Xuan, Liu Shiqi. Dianwang Jishu. State
Evaluation and Fault Prediction of Distribution Automation Terminal Equipment Based on Digital Twins. Power
System Technology. 2022, Volume 46, Issue 4, pp. 1605 — 1635.

12. Diao Naizhe, Zhang Yingwei, Sun Xianrui, Song Chonghui, Wang Wenwen, Zhang, Haifeng. A Real-
Time Open-Circuit Fault Diagnosis Method Based on Hybrid Model Flux Observer for Voltage Source Inverter
Fed Sensorless Vector Controlled Drives. EEE Transactions on Power Electronics 2023, Volume 38, Issue 2,
pp. 2539 — 2551.

13. TaxoBuu C.B. OmiHka IOCTOBIpHOCTI KOHTPOJIO MPH CTPYKTYPHOMY IiarHOCTYBaHHI LU(PPOBHX
THUTIOBUX €JIEMEHTIB 3aMiHu / 30ipHUK HayKOBHX Tpallb BilicbkkoBoro iHctuTyTy KHiBCHKOTO HaIllOHAJIBLHOTO
yaiBepcurety iMeHi Tapaca [llesuenka. K.: BIKHY. 2010. Bum. Ne26. C. 16-21.

REFERENCES:

1.Vyshnivskyi V.V., Zherdiev M.K., Lienkov S.V., Protsenko V.A.; pid red. Zherdieva M.K., Lienkova
S.V. (2009), “Diahnostuvannia analohovykh i tsyfrovykh prystroiv radioelektronnoi tekhniky”[Diagnostics of
analog and digital devices of radio electronic equipment], K.,TOV Kompaniia LIK, 224 p.

2. Zherdev M.K., Gahovich S.V., Gluhov S.I., Seljukov O.V., Nikiforov M.M. (2018), “Diagnostuvannja
RET na osnovi energodinamichnogo metodu: metodika ta informacijne zabezpechennja” [Diagnostics of RET
based on the energy-dynamic method: methodology and information support], Sistemi ozbroennja i vijs’kova
tehnika. Ne2(54). Pp. 23-30.

3. Balabin V.V., Gahovich S.V., Lenkov O.S. (2010), Ocinki dovzhini psevdovipadkovoi testovoi
poslidovnosti dlja diagnostuvannja cifrovih pristroiv sistem zahistu informacii [Estimates of the length of a
pseudorandom test sequence for diagnosing digital devices of information security systems], Informacijna
bezpeka. Lugans’k: Shidnoukrains’kij nacional’nij universitet imeni Volodimira Dalja. Ne 1(3). Pp. 95-99.

4. https://www.unian.net/weapons/10481217-na-zavode-vo-lvove-rasshirili-vozmozhnosti-po-remontu-
vooruzheniya-samoletov-tipa-mig-29.html

5. https://interfax.com.ua/news/general/573490.html

6. https://www.lik-ate.com/about.shtml

61


https://www/
https://interfax/
https://www/
https://www/
https://interfax/
https://www/

7. Azarov O. D., Perevoznikov S. 1., Bilichenko N. O., Ozerans’kij V. S. (2009), Diagnostuvannja cifrovih
pristroiv. Navchal’nij posibnik. [Diagnosing digital devices. Study guide.]. Vinnicja: UNIVERSUM-Vinnicja,
74 p.

8. Vasilishin V.I., Zhenzhera S.V., Chechuj O.V., Glushko A.P. (2018), Osnovi teorii nadijnosti ta
ekspluatacii radioelektronnih sistem: navch.posibnik [Fundamentals of the theory of reliability and operation of
radio electronic systems: a textbook], H.:HNUPS, 268 p.

9. Guo Wenxin, Wen Fushuan, Ledwich Gerard, Liao Zhiwei, He Xiangzhen, Liang Junhui. (2010), An
analytic model for fault diagnosis in power systems considering malfunctions of protective relays and circuit
breakers, IEEE Transactions on Power Delivery., Volume 25, Issue 3, pp. 1393 — 1401.

10. Ren Bo, Zheng Yongkang, Wang Yongfu, Sheng Siqing, Li Jinsong, Zhang Haiyang, Zheng Chao,
Dianwang Jishu. (2021), Fault Location of Secondary Equipment in Smart Substation Based on Deep Learning.
Power System Technology., Volume 45, Issue 2, pp. 713 — 725.

11. Liu Haolu, Shao Jianwei, Wang Xue, Han Xuesen, Liu Xuan, Liu Shiqi. (2022), Dianwang Jishu.
State Evaluation and Fault Prediction of Distribution Automation Terminal Equipment Based on Digital Twins.
Power System Technology, Volume 46, Issue 4, pp. 1605 — 1635.

12. Diao Naizhe, Zhang Yingwei, Sun Xianrui, Song Chonghui, Wang Wenwen, Zhang, Haifeng. (2023),
A Real-Time Open-Circuit Fault Diagnosis Method Based on Hybrid Model Flux Observer for Voltage Source
Inverter Fed Sensorless Vector Controlled Drives. EEE Transactions on Power Electronics, Volume 38, Issue
2, pp. 2539 — 2551.

13. Gahovich S.V. (2010), Ocinka dostovirnosti kontrolju pri strukturnomu diagnostuvanni cifrovih
tipovih elementiv zamini [Evaluation of control reliability in structural diagnostics of digital standard
replacement elements], Zbirnik naukovih prac’ Vijs’kovogo institutu Kiivs’kogo nacional’nogo universitetu
imeni Tarasa Shevchenka. K.: VIKNU., Ne26, pp. 16-21.

PhD Zhyrov G.B., PhD Gakhovych S.V.
DEVICE OF THE STRUCTURE OF THE CHECKING TEST OF THE DIGITAL THESIS RLS
19G6

The general need to develop additional diagnostic equipment is that a fairly large number of complex
technical objects are currently in use, which are morally but not physically obsolete, and therefore it is not
possible to abandon their use today. Radar 197K6 belongs to such objects. The level of diagnostic support for
this radar does not meet the requirements for modern models of radio electronic weapons (REW). The 19K6
was replaced by another radar with significantly improved diagnostic support. An automated diagnostic
complex of the Diana series is used to diagnose and repair modern radar systems of domestic production.
This complex is designed to diagnose and restore complex digital and digital-to-analog standard replacement
elements. It is possible to adapt a modern diagnostic complex to diagnose outdated equipment, but within the
limited funding, it is economically impractical. Accordingly, there is a task to develop modern means of
diagnosing typical replacement elements of the 19K6 radar, which can be used to equip stations. Within the
framework of the overall task, a number of partial tasks can be identified. One of these tasks is the
development of a general methodology and a structural diagram of the device for determining the verification
test for digital standard replacement elements (SRE) from the 197K6 radar. Thus, the article is devoted to the
development of a block diagram of the device for forming a diagnostic test as a component of the device for
monitoring the technical condition of digital SRE. The structure of the device is completely determined by
the methodology of the test structure. The result of the diagnostic test is a decision on the operability or
inoperability of the SRE. The need for such diagnostics stems from the fact that the built-in technical
diagnostic system does not detect a single inoperable TES, but detects a group of suspected inoperable SRE.
To separate the inoperable digital device, it is necessary to use additional equipment. The paper proposes to
use an energy-static diagnostic method, the essence of which is that the value of the voltage on an additional
resistance, which is measured in a steady-state operation mode, is used as a diagnostic parameter.

The method of designing the verification test is the method of experimental evaluation of the length of
the test sequence, and the sequence itself is a pseudo-random sequence of input influences.

Keywords: diagnostic test, 197K6 radar, energy-static diagnostic method, partial verification test.
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®OPMAJI30BAHUI OMUC MPOLECY 3AKUIAHHA EJJEMEHTY, IIIO
TPAJIMTD HATSKHI JATYUKH HIJII BUBYXOHEBE3IIEYHUX ITPEIMETIB

B nacniooxk azpecii pociiicokoi ghedepauii ¢ 2014 poky, a makosc wiupoKoOMacuimadHo20 6mMmopZHEeHHA
¢ aromomy 2022 poxy Ykpaina onununaca Haudinoui 3a0pyoHeHoI0 6UOYXOHeOe3neUHUMU npeomemamnu
Kpainoto ceimy. AKmyanvHicmb RUMAHHA PO3BIOKU MA POIMIHYEAHHA MicUeeocmi 6i0 eUOYX00e3neUHUX
npeomemie AK ni0 4ac 6UKOHAHHA 8e0eHHA 00lloeux Oill mak i npu eiocymuocmi ix 30i1bWUI0CH 6 pa3u.
Joceio eitinu nokasye, w0 NPOMUBHUK HE38AHCAIOYU HA MIXDICHAPOOHI KOHEEHUIT U000 3a00POHU NeeHUX
6U0i6 MIHHOT 30pOi, 3acMOCOBYE 8echb CBIill HAAGHUIL APCEHAI MIH MA CAMOPOOHI 6UOYX06I npUCMPOT, AKI
YACMmo 6CMAHO06II0I0MbCA HA Hesunyuacmicms. Haiibinbw nowmupenumu ma nebe3neunumu 6 xo0i 6itHu
cmanu BHII 3 namaxcuumu oamuukamu yini (na pozmsaxnckax). Yepesz mopanvny ma ¢izuuny sacmapinicmep
3acobie po3eioku ma posminyeannsa é niopozodinax 3C ma /JCHC Ykpainu pyunuit cnocié po3eioku ma
PO3IMIHYBAHHA € OCHOGHUM, W0 CIAHOGUMb 8eNIUKY Hefe3neKy canepam. /I 3mMeHueHHA PUUKY 0C0H08020
CKAA0y 2pyn pO3MIHYBAHHA MA RIPOMEXHIUHUX RIOPO30iNnié 3anNPONOHOEAHO 3ACHIOCYBAHHA MEXAHIUHOZ0
3acoby mpanenna BHII 3 namsasicnumu oamyuxamu yini.

Ha ocnogi ananizy ichyrouux nioxooie uwi000 MoO0enl06aHHA RPOUECi6 PO3ZMIHYBAHHA, 30Kpema
GUKOPDUCMAHHA 3AC00i6 014 MPAIEHHA HAMANCHUX OAMYUUKI6 UINL 6UOYXOHeOe3neyHUx npeomemis,
3anpPoONoOHOeana (Gopmanizoeanuil ONUC 3aKUOAHHA €/1eMEHNY, W0 MPAAumb HAMANCHI OamyuuKku uyisi,
AKUil, HA GIOMIHY 8I0 ICHYIOUUX, 8PAXOBYE NPUPICI NUMOMOT MACU 3ACO0Y 0/1A mpaneHHs (Komoinayis
enemenmy, wio mpanumos, i mpocy) nio uac noavomy. QOHUM i3 HAUOILIbW CKIAOHUX NUMAHL RO Yac
MOOENI06AHHA € BUIHAYUEHHA 3A/1EHCHOCHI RAPAMEmpPie NONbOMY €1eMEHMY, W0 MmpPaaums, 6i0 OUHAMIKU
npupocmy macu mpocy (wnypa). Kinemamuunumu napamempamu eiemenmy, w0 mpaiums, AKi
00CNiONHCYIOMbCA, €: Kym 6UlNbOmYy, OANbHICHb, 6UCOMA, UdAC, WIBUOKICHL NOJIbOMY. 3ANPONOHOGAHI
YOOCKOHANEHHA MAMEMAMUYHOT Mo0eni ma nocai006HOCMI NPOBEOeHHA PO3PAXYHKIG 00380714Mmb
niogUWUMU MOYHICMb DPe3YAbMamie MOOEI06AHHA NPOYecy MPAIeHHA HAMANCHUX O0aAmuuKie uini
sudyxoHnebe3neuHux npeoMemie nio uac 0OIPyHmMyeaHHsa 6UMO2 00 3Ac0o0i8 POIMIHYGAHHSA OAHO20 MUNY.

Kniouosi cnosa: modenv nonvomy; eubyxoneOe3neuHuil npeomem; HAMANCHUN Oamuux uini;
mMpanents; enemenm, w0 mpaiums; KOMNAEeKMU po36iOKU ma pOIMIHYEAHHA MICU€E80CHI.

Beryn. B ymoBax BeieHHsI Cy4acHUX 30pOMHUX KOH(IIIKTIB, Bifichbka (CUJIH), SIK HIKOJIM paHille,
CTaJIM 3QJIGKHUMH BiJl HasBHOCTI BUOyxoHeOe3neunux npeametis (BHIT). JlocBix BenenHst 60ioBUX
i B OCTaHHIX KOH(UIIKTaX Ta BiIMHAX CBIMYUTH TPO TE, IO IS JOCATHEHHS IIepeBard Haj
NPOTHUBHUKOM, a TaKOX BceOIUHOro 3a0e3leueHHs CBOIX MiAPO3MiTiB, ICHYe HEOOXiJHICTh B
nepecyBaHHl 3HAYHOI KUTBKOCTI BiMiCbKOBOT TexHiKM 1 ocoboBoro ckmany. Ilpu nasBHocti BHII
B1I0YyBa€ThCS YCKIAAHEHHS iX MepecyBaHHS Ta BUKOHAHHS OOHOBHX 3aBlaHb. 3aCTOCYBaHHS MiHHOL
30poi "epe3 CBOIO BITHOCHY JIENIeBU3HY HaOyna Benukux macmradiB. Li momoskeHHs yeproBuii pas
niATBepAWINCh 3 po3nodaroro y 2014 pomi BiiiHM pd mporu Ykpainu i HaOynum HaWOUIBIIOTN
aKTYaJbHOCT] 3 MOYAaTKOM IIMPOKOMACIITAOHOTO BTOPTHEHHS NMPOTUBHHUKA Y JoToMy 2022 pOKy.
BpaxoByroun, 1mo TemMnu pO3BUTKY MIHHOI 30pOi 3HAUYHO TMEpPEeBULIYIOTh TEMIIH PO3BUTKY
MIPOTUMIHHUX 3ac001B, 3pOCTa€e HEBIAMOBIIHICTh MK TTOTpeOoto 30poitHux Cun Ykpainu y 3acobax
PO3BIIKU Ta PO3MIHYBaHHS MICIIEBOCTI 1 IX HEJOCTATHLOIO HASBHICTIO Ta HEBIAMOBIIHICTIO Cy4YacCHUM
BHUMOTaM.

HesBaxaroun Ha 3a00poHY BUKOPHCTaHHS MEBHUX BHUIIB MIHHOI 30p0Oi psAIOM MIKHApOIHUX
KOHBEHIII Bilficbka KpaiHU-arpecopa pociiichKoi ¢enepallii Bce yacTimie BUKOPUCTOBYIOTh 3a00pOHEH1
BHII, six mpoMucI0BOr0 BUTOTOBJIEHHS, TaK 1 caMOpoOHi BUOYXOBI MpUCTpoi. HalGiabIn momupeHnx
HaOynu BHII 3 HaTsHKHUME JaTYMKaMH IUT1, SIKI BKpail Ba)KKO BUSIBUTH Ta € HAWOLIbIII HEOS3EUHUMU
yepe3 BEIUKY BIICTaHb il gartuuka Iim. HeoOxigHo 3ayBakKUTH, 10 KpIM BHUKOHAHHS OOHOBHX
3aBJaHb 3 PO3BIAKM MicueBocTi Ha HasBHicTh BHII, mpopoOneHHs mpoxomiB Ta po3MiHyBaHHS,

63


https://doi/

MOCTaHe He MEHII aKTyalbHE MUTAaHHS MPOBEICHHS CYIUIBHOTO pO3MiHYBaHHS 3BUILHEHOI MiCIIEBOCTI.
Ha croroanimmHiil neHs uepes BiiiHy pd npoTtu Ykpainu, 3a indopmartieto odimiitnux mrepen, Ykpaina
crajna HaiOu1b 3a0pyaHenoro BHIT kpainoto cBiTy, B sKiif HEOOXiIHO MPOBOAUTH PO3MiHYBAaHHS Ha
TpetuHi TepuTopii [1,2]. 3a HAHONTUMICTUYHIIIIMMH TIPOTHO3aMH, 3a3HAYAIOTh (DaxiBIli, HA OUHIIICHHS
ycix 3a0pynHennx BHII ykpaincbkux 3emens 3Ha100uThCs He MeHIe 10 pokiB.

IlocranoBka mnpoOJjemu. BukoHanHs 3aBaaHb 3 pO3BIAKK MiciieBocTi Ha HasBHicTh BHII,
MPOPOOJICHHSI MMPOXO/IIB B MIHHUX TOJSAX, CYIUIBHOTO PO3MIHYBaHHS i1 4Yac BEICHHS OOWOBUX il
MOKJIaZIeHO Ha iHkeHepHi miaposaim 3C YkpaiHu, 3a BiJICYTHOCTI BIUIMBY NMPOTHBHUKA 3a/JaHHS 3
ounieHHs MmictieBocti Bigy BHIT B ocHoBHOMY BuKOHYIOTH mipoTexHiuHi miapo3aiau JJCHC Ykpainu.

[Tigpo3ainy po3BiIKKM Ta pO3MiHyBaHHA iHKeHepHUX Biicbk 3C YkpaiHu Ta mipoTexHiuHi
nigpo3aimm JICHC MaroTh Ha CBOEMY OCHAIIIEHHI K MEXaH130BaH1 (KOTKOBI Ta KOJiHHI MiHHI TpaH,
YCTaHOBKH PO3MiHYBaHHS), TaK 1 py4Hi 3acO0M BEJICHHS PO3BIIKH Ha HAsIBHICTh BUOYXOHEOE3MEeUHNX
MPEeAMETIB, TTPOPOOJICHHS MPOXO/iB B MIHHUX TOJAX Ta po3MmiHyBaHHA. [Ipote, 3a3HaueHi 3acobu
¢bi3MYHO Ta MOpAIBHO 3acTapiii, He BUPOOIAIOTECS B YKpaiHi. SIk HAcIiI0K, Ha ChOTOMHIIIHINA 1eHb
PYYHHI CcHociO pO3BIAKKM Ta pO3MiIHYBaHHS, KU € BKpall HeOe3NMeuyHuM I 0COOOBOTO CKIIany,
3aJIMIIAETHCS OCHOBHUM. HeoOXiiHO 3ayBaskuTH, IO B CBITI HE iCHY€ JKOJHOTO TEXHIYHOTO 3aco0H,
axuit 61 3 100% rapanTti€ro BUKOHYBaB 3aBJaHHS 3 PO3MIHYBaHHS, 1110 TAKOX € M1JACTaBOIO TOTO, 10
JIOAMHA Ha MIHHOMY TI0J1i Oy/1e BUKOHYBATH 3aBJaHHS 1€ JOCUTH TpuBaiuii yac. Tomy eeKkTuBHICTh
Ta Oe3neKa BUKOHAHHS 3a3HAUYCHMX BHUIIE 3aBJaHb OyJe 3ajeXaTH B MEpITy 4epry Bij nmpodeciiiHol
CKJIaJI0BOT 0COO0OBOTO CKJIay Ta HOTO TEXHIYHOTO OCHAIICHHSI.

Ha croromnimHiii 1eHp iHXEHepHO-canepHi miapo3aian 3C YkpaiHu Ta TmipOTeXHIYHI TPyIH
JICHC ocHarieHi 3acTapiiMHu KOMIUIEKTaMH po3Bifaku Ta po3minyBanHs KP-U, KP-E, BKP-1, BKP-
2. OOOB’SI3KOBUM €JIEMEHTOM BHWKOHAHHS 3aBlIaHb 3 PO3BIJIKM Ta PO3MIHYBaHHS € IEepeBipKa
micreBocti Ha HagBHICTE BHII 3 HarspKkHMME gaTyukamMy 11l. BUKOHAHHSA LBLOrO 3aBaHHS
B1I0YBA€THCSA BPYUHY NUISIXOM 3aKHJAAHHS €JIEMEHTY, 1[0 TPAJIUTh («KIIIKKY) Ta HOTO MiATITYBaHHS.
JIoCBi1 BUKOHAHHSI TAaKOTO 3aB/IaHHS IMOKa3ye, 10 3aKUaHHS BPYUYHY B CEpEIHbOMY BiI0yBa€ThCS Ha
BizicTanb 10 20 M, a 3yCWJUIS JJIS MATIATYBAaHHS TOCUTh 3HAYHE 1 BUKOHYBATH HOTO Tpeba Jiexadm.
BpaxoByroun Te, 110 BiIcTaHi TapaHTOBAHOTO ypa)KeHHS MPOTHUITIXOTHUX MiH cKJaaawTh st MOH-
50, 90, 100, 200 Biamosigro 50, 90, 100, 200 M, s [IOM-3 ta O3M-72 25 M, rpanatu ®-1 200 m
Hebe3neka 1y canepiB 1yke Benuka [3-6] .

Bupimennst 3a3Ha4eHOro0 MPOOJIEMHOTO THUTAHHS CTa€ MOXJIMBHM 32 PaxXyHOK pO3pPOOKH
MeXaH130BaHUX 3ac00iB PO3BIKM Ta PO3MIHYBaHHS MICIIEBOCTI 3 €IEMEHTOM, IO TPAIUTh HATKHI
natunky uii (TE) Ta oOrpyHTYBaHHS OT0 MMapaMeTpiB.

AHai3 ocTtaHHiX AochaimkeHb i myoOJikauiid. [IpoBenenuii anamiz mxepen [7-10] y sxux
3aM0YaTKOBAHO BUPILICHHS JaHOTO MUTAHHS CBIAYMTH, IO JTOCIKEHHIO mpouecy TpaneHHs BHII 3
HaTsDKHUMH JaTYUKaMU IIUTI TIpHUJIJIEHA yBara HE B MOBHOMY o0cs3i. B 3a3HaueHux poOorax B
OCHOBHOMY HiIHATO Ta PO3TJISIHYTO YaCTKOBI HAYKOBI 3a/1adi.

B poGoTi [7] HaBeaeHO TeopeTWYHE OOTPYHTYBaHHS CKJIAAy KOMIUICKTY TEXHIYHHX 3ac001B
1H)KeHEpHO1 pO3BiAKH pyXy BIMCBK (CHiT) Ha mifcTaBi aHamizy nii migposainis 3CY B ATO/OO0C.

B [8] posrasHyTa 3amaya BU3HAUEHHS MapaMeTPIB IMOJLOTY Tijla KMHYTOTO TiJ KyTOM JI0
TOPU30HTY, sIKa MOXKe OyTH TMOKJIaJieHa B OCHOBY OamicTU4HOI Mojem TpaneHHsS BII 3 HarTsxHUM
naTarkoM 1. B [9] nmpu 3akunanni TE BpaxoBytoThes Tiibku Maca TE, He BpaxoByrOUYH OIOPY TPOCY
(pamy). B crarti [10] ananituuna moaens nonboty TE onucana B moui mapanenbHUX CHIIL, a JI€I0 13
00Ky eneMeHTIB Tpocy (¢any) TpajleHHsS 3HEXTOBAHO, CHJIM, IO JIIOTh 13 OOKY €JIEMEHTIB TpaJleHHS
MOXYTbh OyTH 3HAYHHMH, 110 3HUXKYE aJIEKBaTHICTb MOJIEII, 1[0 3alPOIIOHOBAHA.

Taxum ynHOM, UTaHHS (HOpPMaTi30BAaHOTO OOIPYHTYBaHHS MPOLIECY 3aKUIAHHS €JIEMEHTY, 110
TpPaIUTh HATOKHI natunku il BHII, 3anummaeTscsi akTyalbHUM 1 BUMArae mpoBEISHHS MOAABIIIX
IIOCIIIKEHb.

Meta ctaTTi € popMani3oBaHU OMMC MPOLECY 3aKUAAHHS €JIEMEHTY, L0 TPAJIUTh HATSDKHI
natunky 1ini BHIT mis Bu3HaueHHs ocHOBHOro mapamerpy 3aco0y tpanenHs BHII — mambHOCTI

3aKAJaHHSA.

Bukiag ocHoBHoro Marepiany. KoMriuiekTw po3Bikd Ta po3MiHYBaHHS MiCLEBOCTI
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MPU3HAYCHI ISl OCHAIICHHS IMiIPO3JLUIIB, 0 BUKOHYIOTh 3aBJaHHS 3 PO3BIIKHA Ta PO3MiHYBaHHS
MICIIEBOCTI, €KilMa)kiB BICHKOBOI TEXHIKM I BHKOHAHHSA 3aBIaHb 3 3a0e3leueHHs Oe3IEeYHOro
nepecyBaHHsI 0COOOBOTO CKJIaAy Ta TEXHIKM IO MapUIpyTaM BUCYBaHHS BIWCBK, iX PO3MIIIEHHS Ha
MICIIEBOCTI, 3a0€3MEUCHHS BUXO/IY 3 3aMIHOBAaHUX JIIISTHOK CIEIiaTbHOI Ta TPAHCTIOPTHOT TEXHIKH, JJIs
MPOKJIAJaHHS TPOXOIB B TUCTAHIIITHO BCTAHOBIIOBAaHWX MIHHMX MOJsSX, nmo3HaueHHs BHII Ha
MICIIEBOCTI 1X 3HSATTS 3 MICI[S Ta 3HENIKOHKEHHS.

Jlnst sikicHOTO Ta O€3meYHOro BUKOHAHHS 3aBJaHb 3 PO3MIHYBaHHS, KOMIUIEKT PO3BIJIKH Ta
PO3MiHYBaHHS MICIIEBOCTI TOBUHEH BKJIIOYATH B ceOe Taki 3aco0H, SK:

3acoom po3Binkm BHII (3acobu, mo TpanaTh HATSDKHI JAaTYMKH 1T, IIyOW CarepHi,
MiHOIIyKayi, OoOMOOIIyKadi, ONTHYHI 3acO0M pPO3BIAKH, MJAJIEKOMIpH, IUCTAHLIHHO-KEPOBaHI
(poboTu3oBaHi) 3acobm);

3aco0M po3MiHyBaHHs (3acoOM MiAPWBY, MPHUCTPOI 1 MPUIAAAS TMEPEBIPKU Ta 3IMIMCHEHHS
MIIPUBY, KOMIUICKTH PO3MIHYBaHHS, TUCTAHIIHHO-KEepOoBaHi (poOOTH30BaH1) 3aC00M);

3aco0m nosianns BHII BcraHOBIEHUX qUCTAaHIIIHO (IEpEHOCH] 3apsau IpOpOOIeHHS IPOXOIiB
(po3MiHyBaHH:) BUOYXOBUM CIIOCOOOM, CauKH, KOHTEHHEPH 3 JOBIMMHU PYyYKaMu);

3acoom mo3HauyeHns BHII (Mapkepu mo3HaueHHs HeOe3meyHOi 30HM Ha CTOMIN, MapKepHu
MMO3HAYCHHS MicIIeBOCT1 GapOoBi, MapkepH ((roMacTepu) MO3HAYCHHS MPEIMETIB, KIIEPH1 JICHTH IS
MMO3HAYCHHS JIIJISTHOK);

3aco00M 3aXHCTy O0CO0OBOrO CKJAaAy (3aXUCHI KOCTIOMHU carepa, OpOHEXMWJIETH, 3aXHCHI
OpOHEIIOIOMH BIMOBITHOTO PIBHS 3aXUCTY 3 3aXHUCHUM €KPaHOM, OKYJISIPH, 3aCO0H 1HAMBITyJIbHOTO
3aXUCTY);

3acodm mporuaii BHII BcraHoBieHux Ha  OUCTaHIiiHE  KepyBaHHS  (CHUCTEMHU
pamioeNeKTPOHHOTO MPUAYIICHHS BiJl JUCTaHIIWHO KepoBaHuX BHIT).

[Ipu mpoBenmeHHI pPO3MiIHYBaHHS MICIIEBOCTI, OJHUM 13 HaAHOUIBII €(EKTUBHUX CIIOCOOIB
saumieHds BHIT 3 HaTshDKHUMU aTuyuKaMu T 3aTUIIAETHCS 1X TpaJeHHs, sSIKe Ha ChOTOTHIIIHIN JCHb,
SK 3a3HAa4ajioCh BHWIIE, 3AIMCHIOETHCS BPYYHY 3aKMJAHHSIM Ha 3aMiHOBaHY IUISHKY MiCLIEBOCTI
eneMeHty, o Tpanuth (TE), 13 moganeimmm foro miaATAryBaHHSIM 3a JOMOMOTOI0 IHYPY [4,5].

[Tpu iboMy 0co0OBHI CKTa, SKUW MPOBOANTH PO3MiHyBaHHs MiciieBocTi Bix BHII 3 HaTsoxkHIMEI
JTATYMKAMU LTI TParHyTh JOCITTH SKOMOTa OUTBINNOT JaTBHOCTI 3aKUIaHHS.

s minBuimeHHs e(QeKTHBHOCTI po3BimkW Ta iHimiamii copamtoBanHs BHIT 3 HarTsxHUMEI
JaTYMKaMH 111l IPOIIOHYETHCS BIPOBAKEHHS B KOMIUIEKTH PO3BIJIKM Ta pO3MiHYBaHHS, SIK BapiaHT,
MEXaHIYHOTO 3ac0o0y TpajeHHS, OCHOBHUMH €JIEMEHTaMHU SKOTO €: KOPIYyC, MEXaHI3M BIJICTPiITY
€JIEMEHTY, 110 TPAJIUTh; €JIEMEHT, 1110 TPAIHUTh; TPOC Ta JieOiaKa A Horo HataryBaHHs. DoTo 3acol0y
HaBeJIeHO Ha puc. 1.

i
Pucynoxk 1. 3pa3ok mexaniunoro 3aco0y tpanexsst BHII 3 HaTsDKHUME JaTYMKaMH LTl
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[lig nmiero mpykHOTO eleMeHTy HajaeTbess TE moYaTtkoBy MMIBHAKICTH Vp min kytoMm L 110
TOPU30HTY, 10 3a0e3Meuye 3HAYHO OUIbINY MalbHICTh 3aKUAaHHS, 00 BiJ] IHOTO 3aJICKHUThH K PO3MIP
IUTOIII PO3BIAYBAJIBbHOI IUISHKH, Tak 1 Oe3meka ocoOOBOrO CKJIAAYy TNPH IMPOBEIACHHI TpaJCHHS
MICIIEBOCTI.

) . ) T - )
Binomo, 1o npu 3akuaHHI T1a OiA KYT O, = Z JOCSITA€ThCSl HAOUIBINA JATBHICTh TTOJIBOTY

[11,12]. Ane ue TBepKEHHS CIPaBEATUBO JUIS ITApaIeIbHOTO MO0 CHJl, 0€3 BpaXyBaHHS ONOPY, IKUN
00yMOBITIOETHCS PI3HOMaHITHUMU YMHHUKaMU. Y Hamomy Bumnanaky Ha TE mocrtiiiHO i€ cuma 3 60Ky
3aco0y TpaneHHs yepe3 Tpoc. CIiJi B3ATH 10 yBary, 110 CHJIM HATATY TPOCa € MOCTIHHOIO BETMYHHOIO,
aje 31 3MIHHUM KyToM ii Hampsmy. Lle moTpebye Momudikariii piBHSIHb pyXy TiIa IO TPAEKTOPIi 3
BpaxyBaHHSAM (aKTopy, 110 3raJaHuM.

Jlnst namoi mogeni pyxy TE npuiiMmaemo HacTymHi npunymeHHs. OCKiIbKY MIBUAKICTh KHIaHHS
Ta MPOTSHKHICTh TPAEKTOPIl HEBEIHKI, MU 3HEXTYEMO BpaxyBaHHSAM OIOPY MOBITPSI.

Cuia HaTATy MOCTIHHA 32 BETMYMHOIO, 110 3a0e3neuyeThest KoHCTpyKiiero 3T. Kyt f Hanpsmy
CHJIM € 3MIHHUM 1 CIIIBIIJA€ 3a HANPSMOM 3 MPSIMOIO, III0 MPOXOAUTH Yepe3 TOUKy KuaaHHs Ta TE

(puc.2).

" ) . T .
Takum YHOM TIeH, KYT [ 3MIHIOETHCS B MEXKaXx BiJl ZHO 0. ITpuitmaemo, 110 TOYATOK KOOPIUHAT

CITIBIIAA€ 3 TOYKOIO KHUIaHHSI.

Y -~
TE Vi
F 8
VU-F - - \\
vt Voo ” ."-.
o VDI\ fj’ I-'- B
0 Xo X

Pucynok 2. Mozenb TpaekTopii pyXy €JIeMeHTY, 110 TPAJIUTh, KHHYTOTO MiJ KyTOM

ne F - cuna, mo aie Ha TE 300Ky 3aco0y amst TpajieHHS;
Vo — BemMuMHA MMOYATKOBOT IIBUAKOCTI KUIaHHS;
Q — BeIMYMHA MOYaTKOBOTO KyTa KUJIAHHS,
[- KyT MK TIpsIMOI0, 110 3’ €qHy€ TOUKY KumanHs 3 TE.
Cxkrnagemo cucreMy audepeHIiianbHuX piBHIHb pyxy TE 1o B310BXK KOOpJIWHATHUX OCEH

y = —(g +£-sinﬁ(t))
m

: (1)
X= —[E -COS ﬂ(t)}
m

ne m —wmaca TE;

t —4ac nosvoty TE.

Jlns BpaXyBaHHS MacH TPOCY, IO 3MiHIOEThCS, Bi3bMEMO [0 yBaru JeKinbka (akTopis. Moro
TOBXKHHA (JaNbHICTH 3akuaanHs) He iepeBunrye 50-80 M. [{e 00yMOBIIOEThCS, K TTOKA3y€ MPaKTHKa,
TPYAHOIIAMU TpaJIeHHs [T OUTbIIMX BifcTaHel. 3 iHIIoro 00Ky BOHa He MOke OyTH MeHIna 3a 25-30
M, 1[0 BUMararoTh YMOBH 0€3MeKH 0COO0BOT0 CKJIay B IIPOLIEC] 3aKUIaHHS (TPAJICHHS).

SKIIIO MO3HAYUTH P TIOB3JIOBXKHIO HIUTHHICTE ¢any, L7 — TUMOBY JOBXHHY PO3MOTKH (ary, TO

m,— TunoBa maca gany € m, = pL,. Toxai ansa BpaxyBaHHs 3MIHHOI MacH (aiy, 10 pPO3MOTY€EThCS
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o s m . . . .
npuiiMeMo ii cepelHe 3HAUEHHS, a came % TakuM ynHOM B criBBiAHOMIeHH] (1) Macy Tina, 110

3aKMJA0Th ciif 30utbmmTy Ha 0,5m, .

F

J1s 3MEHILEeHH TOAaIbIINX BUKIAI0K I03HAYUMO @ = ———
m+0.5m;

Toni Bupa3 (1) HaOyBae HaCTYITHOTO BUTJISILY

$=~(g+0©-sin B(1))
¥ =—(®-cos B(1))

3Ha4YeHHS TOTOYHOTO KyTa 3 (t)BHU3HAUEHO 3 HACTYITHOTO BHpa3y

(1)

Pt = arctg%.
[Tpu migcranosmi B(t)y(la) maemo
y=—g+0- sin[arctg %}
X=-0- cos{arctg M}
x(1)

1110 3HAYHO YCKJIAIHIOE ii IHTerpyBaHHA.
. . . . : T
BisbMemo 1o yBaru Toii dakt, mo Kyt S(¢) 3MiHtoeThes B iHTepBani 0 < 3 UXZ 1LI€ O3HAYae,

mo cosf(t) 3MiIHIOETHCS TOCUTh TOBUIBHO, a sin f(t) maiibxke miniiHO. e 103BOIsAE 13 HE3HAUHOIO
BTPATOIO0 TOYHOCTI 3aMIHUTH iX BIAMOBIJHUMHU CEPEIHIMHU 3HAYCHHSIMH.

Jlnis BpaxyBaHHS BIUTMBY KyTa, HAIPSIMY CHIIM 3 OOKY Tpoca 3aCTOCYEMO METOJ| YCepeTHEHHS.
Bemuuuny S,, — OIIHKY yCepEeTHEHOT0 3HAYCHHS Sinfl OTPUMAEMO 31 CITIBBITHOIIECHHS

T

% .
S, 7 = !sm pdp. 2)

[Ticns BiAMOBITHUX MEPETBOPEHb MaeMo S, =0,37.
AHAaJIOTIYHUHN TT1IX1]] 3aCTOCOBYEMO 0 BU3Ha4YeHHs (), — 10 € YCEPETHCHUM 3HAYCHHSIM COS[S

A
C, 7y = [cos pap. ©
4 0
[Ticnsa neperBopenns maemo C, =0,898.

Toni ocranus cucrema (1) Oyae MaTu BUTIIST

y=g+0-§,
. : “4)
i=0-S,
[IpoinTerpyemo nBidi nepiie piBHIHHA (4) 3 BpaXyBaHHIM Voy =V, sinay, Tay, =0
Toni oTpumaemo
+08S )¢’ .
y(t) = _(g+05,)r" +V,sina,t. (%)

Ilicns TOro, sK MU NPOIHTETPYEMO MBiYi, Ui MOYAaTKOBUX YMOB V, =Vjcosa, Ta
Xo = 0 npyre piBHsHHS (4), OTpUMAEMO
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eC
x(t) = —T”tz +V, cosa,t. (6)

S +08)t’ .
31 crniBBI1IHOIIEHHS (5) —u+ V,sina,t =0 orpumyemo t; , 4ac noabory, konu TE,
2
SKUN KUHYJIU, 10CST TOUKH IIPU3EMIICHHS], a came
2V,S,a
t, = 0770 (7)
g+0s,

[TincraBumoO t,y criBBigHOIIECHHS (6), OTpUMaEMO BeMUYHHY L — nanbHicTh nonsoty TE

o 20C,V, sin’ a, . vV} sin2a, @®
(g+0S,) g+0s,

CriBBinmHomeHHs (8) Aa€ MOXKJIMBICTh OIIHUTHA OJWH 3 BAKJIMBHUX IMapaMeTPiB — JAJbHICTh
3akumanHs. JlanbHicTh 3akuganas TE, sk BXe BiAMIUAnIOCs BHIILE, XapaKTEPHU3Yye: CTYMiHb O€3MEKH
0COOOBOTO CKJIQAy MpHU 3AIMCHEHHI TPaJICHHs, BEJIMUYMHY 30HU PO3BIIKH Ta pO3MiHYBaHHs. SIKITO
BiJIOMI YCi 1HIII XapaKTEPUCTHKH, a CaMe MTOYaTKOBa IMBUJKICTh, KyT kunaHHs, Mmaca TE, cuia, mo nie
i3 OOKy Tpoca, L MOxHa po3risiaaTv sk (QyHkiiro 6aratbox 3MiHHHX, a came L = L(V, ag,m,T),
apryMeHTH 5IKO1 € XapakTtepuctukamu TE.

B nonansuiomy nepeadadaeThCsi MPOBECTH JOCTIKEHHS BIUIMBY YMOB JI0 3MiH apryMEHTIB ISt
peamizaiii JOCSATHEHHsT MaKCHMaJIbHOI JOBKMHM 3aKHJaHHS eJeMeHTy, 1o TpamuTs BHII 3
HATSHKHUMH JaTYUKAMU L.

BucnoBku. TakuM YuHOM, MOXHA 3a3HAYUTH, 1[0 OCHOBHUM CIIOCOOOM BUKOHAHHS 3aBJaHb 3
po3BiaKHK MiciieBocTi Ha HasBHICT, BHII Ta po3MiHyBaHHS € py4HHil, SKUil BKpail HEOC3MEUHUI st
ocoboBoro ckmamy rpyn po3minyBanHs 3C Ta miporexHiuaux rpyn JJCHC. BuxkonanHs 3aBnaHp 3
po3Binku Ta 3HMIIeHHS BHII 3 HaTsDKHUMHM JaTYMKaMy LTI TPOMOHYEThCS 3A1MCHIOBATH 3a
JIOTIOMOTOI0 MEXaHIYHOTO 3ac00y, OCHOBHUMH €JIE€MEHTaMHU SIKOTO €: KOPIYC, MeXaHi3M BiACTpiIy
€JIIEMEHTY, 10 TpPajuTh; €JIEMEHT, L0 TPAIUTh; TPOC Ta JiediAka uig Horo HarAryBaHHs. J{is
JOCTIPKEHHS MPOLIeCy 3aKUAaHHS eJIEMEHTY, 10 TPAIUTh B poOOTI OTPUMAHO MaTeMaTU4YHY MOJEIb
HOro MmoJbOTY y MOJI CHJI TSDKIHHS Ta CHJI, IO AiI0Th 3 00Ky 3aco0y, sika Ha BiAMIHY BiJl ICHYIOUHX
BpaxoBy€ 3MiHYy MacH TPOCY B IPOIECi HOro BUTATYBaHHS Ta JO3BOJISIE OI[IHUTH OJUH 3 BAXKJIIMBHUX
rapameTpiB — NadbHICTh 3aKUJIaHHS B 3aJICKHOCTI B1Jl KyTa 3aKUJAHHS €JIEMEHTY, 10 TPaJIUTh.
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D.Sci. prof. Korolev V.M., Ph.D. Kryvtsun V.I., Aheyev O.V.
A FORMALIZED DESCRIPTION OF THE PROCESS OF THROWING AN ELEMENT THAT
TRAPS TENSION SENSORS OF AN EXPLOSIVE ORDNANCE TARGET

As a result of the aggression of the Russian Federation in 2014, as well as the large-scale invasion in
February 2022, Ukraine became the most explosive contaminated country in the world. The relevance of the
issue of reconnaissance and demining of the area from explosive devices both during and in the absence of
combat operations has increased many times over. The experience of war shows that the enemy, despite
international conventions banning certain types of mine weapons, uses its entire arsenal of mines and
improvised explosive devices, which are often set to be unremovable. The most widespread and dangerous
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IEDs during the war were those with tensioned target sensors (tripwires).Due to the moral and physical
obsolescence of reconnaissance and demining equipment in the units of the Armed Forces and the SES of
Ukraine, manual reconnaissance and demining is the main method of reconnaissance and demining, which
poses a great danger to sappers. To reduce the risk to the personnel of demining groups and pyrotechnic
units, it is proposed to use a mechanical means of trawling for UXOs with tension target sensors.

Based on the analysis of existing approaches to modeling demining processes, in particular the use of
means for trawling tension sensors of explosive objects, a formalized description of the throwing of the
element that trawls the tension sensors of the target is proposed, which, unlike the existing ones, takes into
account the increase in the specific mass of the trawling means (a combination of the trawling element and
the cable) during the flight. One of the most difficult issues in modeling is to determine the dependence of
the flight parameters of the trawling element on the dynamics of the mass gain of the cable (cord). The
kinematic parameters of the trawling element under study are: angle of departure, range, height, time, and
flight speed. The proposed improvements to the mathematical model and the sequence of calculations will
improve the accuracy of the results of modeling the process of trawling the tension sensors of an explosive
target when substantiating the requirements for this type of demining equipment.

Keywords: flight model; explosive object; tension target sensor; tracing; trailing element;
reconnaissance and demining kits.
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JTOCJI)KEHHA OCOBJIMBOCTEN CYYACHUX I'BPUJTHUAX BIVH

Basxchueum numanuamM Cb0200€HHA CMAN0 6CeOiUHE O0CNIONHCEHHA 0COONUGOCmeEll PO3GUMKY maA
npoeedeHHs cyuacrHux 2iopuonux eoin. Poooma npuceauena akmyanvHiii memi cyuacHnoi 6ilicbKo6oi HayKu
- 2iopuonum eininam. Ha ocnoei ananizy piznux euodie 6iiin eusHauacmuvca 2iopuona 6iiina, AK ilHaA 3
KOMNJIEKCHUM XAaAPAKmepom, i3 WUPOKUM HAOOPOM DI3HOMAHIMHUX CROCOOI8 Oill, W0 GKAIOUAIOMb
JHCOpCmKe NpomubGopcmeo ounnomamis, iHGOpmayiuHy e6ilHy, i0€0n02iuHy OGOPOmMbOY, 3ACHOCYEAHHSA
EKOHOMIUH020 Ma ROJIMUYHO20 MUCKY HA RPOMUBHUKA, 6UHAMKOBY AKMUGHICMb CREYCaAyxycd i enacHe
6ilicbKo6i Oii. Y meopemuynux npaysax eilicbkosux ¢haxieyis, excnepmie, ananimukie, HaQyKoeyie 6 0CManHi
POKU mema iOpuoHUX 80€H, 2iOPUOHUX 3a2P0O3 3AXONIIOE 6Ce Oinbuie il Dinbuie npocmip HAyKoe8oi OUCKYCIl.
Boououac nanimpa euznauens, onucy 03HaK HA HPUKIAOAX BIilICbKOBUX KOHGHIIKmI6 i 6ilin cyuacHocmi
HacminbKu cmpokamd, ui0 po3MUBAEMbCA PO3YMIHHA camoi cymi i 3micmy. Biiicbkosa Oymka
po3eusacmocs, aie He NOGUHHO Oymu micysa niOmini nonams i naymanunu xkamezopiu. Bitina, akwo it
po3zenadamu 3 oAy icmopuiHO20 po36UMKY, YCKIAOHACHIbCSA, 6¢0eMbCA Y 6Ce Dbt LIUPOKOMY CheKmpi
0ill — mpaouyinuux i He36UYATIHUX, NPAMUX | HERPAMUX (HeITHIHUX), 00T106UX | «HEBIICbKOBUXY, CINAE
6ce 0inbui KOMNIAEKCHOI0 mMa IHMeZPAaabHOI, @ MAKONC — 6UCOKOMEXHONO02IUHOI0, IHPOPMAYIUHOI0,
PeyapHo0 it ippezynapHor. Acumempuyni iitHu, anbmepHAmMUGHI illHU, HeMPAOUNIIHI GiTIHU, 2IOPUOHI
GiliHU ma IHWI GU3HAUEHHS 8800AMbCA 8 HAYKOBO-meopemuunuil ooic. Aki 6 ne oasanu euzHayeHHA,
HEe3MIHHUM 3aTUMAEMbCA, MO, W0 ye 6iiina. Biiina apmii, eiiina napodis i eitina pizHux yzpynosans, uwjo
bopromuca 3a 61a0y, iCHy8aHHsA, 6NIUE, PecypcCu, mepumopii mouio. Omoice, cymuicms i 3micm HeoOXiOHO
GU3Hauamu AK Kamezopii 6iliHu, ane GilHU, W0 GIOPIZHACMbCA C60IMU peanbHumu pucamu. Bilicbkosa
ooxkmpuna YKkpainu po3enaoac GilHu AK KOH@AIKmMU 3a71€xcHO 6i0 iHmencuenocmi i nomenyiany
KOH@POHMYIOUUX 0epirHcas uu 2pynu 0epircas.

Kniouoei cnosa: I'ibpuona siiina, 2iopuona onepayis, noaimuyHi ma 6ilicbKo6i yini, cmpameziuHi yii,
inpopmauiiina eiiina, ouniomamuune npomMudOPCME0, eKOHOMIYHUI MUCK,HAUIOHATIbHA Oe3neKa, Gilina
iHmenexmy.

IMocTanoBKka mpodJemu. Ha 1ymMKy MpoBiJHUX BUCHUX B OCTaHHI POKU T10pU/IHI BIHHU BETIHCS
B Ipaky, Adranicrani, JliBii, Cupii, ['py3ii, B Ykpaini. ¥ 1iii po60oTi 00’€KTOM IOCITIPKEHHS €
ribpunHa BiliHa, 1 CyTHICHI pHcH, peaMeToM — TiOpuaHi 3arpo3u. HaykoBi pesynpratu y dopmi
BHCHOBKIB BHKJIQJIalOThCS HA aHaji3l BOEHHO-HAYKOBOI JIITEpaTypu OCTaHHIX pokKiB. CyTHICTh
riOpuaHOI BiffHM TONIATa€ B TOMY, IO II€ BillHA KOMILJIEKCHA, 13 MIMPOKUM HAOOpPOM crocoOiB miid
pPI3HMX acCIeKTiB, IO BKIIOYAE KOPCTKE IMPOTHOOPCTBO AMIUIOMATIB, iH(OpMaIliifHy BilHY,
imeosioriyHy OOpoTHOY, 3aCTOCYBaHHS EKOHOMIYHOTO Ta IOJITUYHOTO THUCKY Ha MPOTHUBHUKA,
BHHATKOBY aKTUBHICTh CIEICTY>KO0 1 BJJacHE BINCHKOBI ii.

3MicT TiOpUAHOT BiifHM CTaHOBJIATH HEOTOJIOIICH], TAEMHI BIMCHKOBI Aii, M1 4ac SKUX BOIOIOYA
CTOpOHA aTaKye JIep>KaBHI CTPYKTYpH a00 pEeryJsipHy apMit0 CYITPOTHBHUKA 3 IOTIOMOTOI0 MiCIICBUX
OyHTIBHMKIB 1 CemapaTHUCTiB, MIATPUMYBaHUX 30po€r0 1 (iHaHCaMHU 3-3a KOPJOHY M JESIKUMHU
BHYTPIIIHIMU CTPYKTypam# (OJlirapXamH, OpraHI30BaHOK 3JIOYMHHICTIO, HAI[IOHATICTUHYHUMH 1
nceBIopeNiriiHuMu opranizanismu). CydacHi TiOpuaHi BilfHM OKa3yI0Th,I10 00poThOa BeIEThCs HE
TUIBKM MaTeplaJbHUMU pecypcamMH, a M, Tepel yciM, Ta TEpeBaXHO IHTEIEKTyalbHUMU B
pi3HOMaHITHHX cpepax: eKOHOMIYHIH, TOTITUYHIH, 11€0I0T14HIN, (iHAHCOBIH, COIiaNIbHIN 1, B Maiixke
OCTaHHIO Yepry, y BIMCHKOBIM. 3 NOCBiIy BeleHHS OOHOBUX il Ha cXoal YKpaiHM BIJOMO, IO
OCHOBOIO OOPOTHOH, 11 IHCTPYMEHTOM Ta LIJUTIO € T1I0pUIHA BiifHA CYTHICTH SIKOi MTOJISATA€ B TOMY, L0
11e BiifHa KOMIUJICKCHA, 13 IIUPOKUM HAOOpOM CIIOCO01B i pi3HUX acmekTiB [1].
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AHaJi3 ocTaHHIX Aocairkens i myoaikauii. e B cepenuni munysnoro, XX cTOMITTS AeKi 3
MOJTITHKIB, ICTOPUKIB Ta €KOHOMICTIB BHCJIOBIIIOBAIM AYMKY PO T€, IO BIHU MalOyTHHOTO — IIe
OyIoyThb TmepenyciM «BIHHU EKOHOMiuHi». MaeThCsi Ha yBa3i, [0 OCHOBHOIO METOI BOEHHHX
MIPOTUCTOSIHb OYAb-SIKOTO TUIY W (DOPMHU MOBUHHI CTaTH 3700yTTS, 3aXHCT a00 MOCUJICHHS BJIACHOT
exoHoMiuHOoi MoryTHOcTi. Tak, mocnigauku Pymenko I. I1. Pociiicbko-ykpainchka ribpuaHa BiiiHa:
noryisan cortionora: [MmoHorpadis] / I. T1. Pymenko. — Xapkis: @OII [TaBnenko O. I'., 2015. — 268 c.,
CaBun B. HoBbie criocoOwl BeneHusi BoitHBL. Kak Amepuka crpout umneputo / B. CaBun. — C.-
[TerepOypr: ITutep, 2016. — 352 c., Tomopos 1. BHyTpiliHi BUTOKM Ta 30BHIIIHI YAHHUKH POCIHCHKOT
arpecii Ha JlonGaci / I.TogopoB // Pociiickka okymarisi 1 Jeokymamis YKpaiHu: iCTOpis, CydacHi
3arpo3u Ta BUKJIMKU ChOTOJeHHsS: Martepianu BceeykpaiHChKoi HayKOBO-MPAaKTU4HOI KOH(pepeHuii
(Kwuig, 2016 p.) / Ynop. I1. I'ait-Hmwxauk. — K.: «MIT Jlecsa», 2016. — C. 250- 256., Tomopos 1. Pyiinairis
MPaBOBHX 3acajl Mi>kHapogHO1 Oe3rnekw i peakiris 3 6oky €C ta HATO [2]. HoBi TenaeHIii cydyacHUX
BilfH BiJI3HAYCHI TAKUMHU BIMCHKOBHUMH MUCIHUTEISIMH, sk A. CBeuiH, A. Crecapes, E. Meccuep. YV
KJIACUYHUX MpalsiX IUX BICHKOBUX TEOPETHKIB MICTATHCS MOIJISAM HA TIOPUAHUI XapakTep BiliH
MaiiOyTHhOTO. CBeuin A. B poOoTi «CTpareris» 3acHyBaB IIJIy CHCTEMY IMJATOTOBKH 1 BEACHHS
Maii0yTHBOT BiliHH, 3’ €/IHAB B OJIHE I[iJIe CTPATETiI0, OTIEPaTUBHE MUCTELTBO i TAaKTUKY. BiH po3mnucaB
XapakTep poOOTH HA YUCICHHUX «(PpOHTaX BINHWY - MOJITHIHOMY, JUTUIOMAaTHIYHOMY, EKOHOMIYHOMY
(ax 10 CTBOPEHHS «EKOHOMIYHOTO TeHIITa0y» ), BHYTPIIHbOMY (sKi 3a0e31euytoTh 0e31eKy B THITY),
B 00JacTi MiIpUBY IyXy MNPOTHBHUKA W y cdepi 30poiiHOi OOpoThOM. I[Aer0 KOMIUIEKCHOCTI
Maii0yTHBOT BiiHM po3poOHB y cBoix mparsix A. CHecapeB. Y crarti «['pumacu crparerii» BiH
3a3Havya€, y IUX BIMHAX «CTPATETis MpaIlOe HE MeYeM, a IHIIUMH 3aco0aMu, Xo4a O 1 Uy KHMH:
aritaifi€ro, 3HUIICHHSM BOPOXOi EKOHOMIKH, OOrOHOM Yy BIATBOPEHHI CBOiX cmi Tomoy». Ilo-
CIpaBXHHOMY T1OpHUIHOI TPENCTABISAETHCS «BCECBITHS BiiHA 1HTENEKTY». PO3KpWB 1 TEOpETHYHO
orucas ii E. MeccHep. «BiiiHa iHTeNeKTy — Iie BiifHa IICUXOJIOTIYHA, 3aleKiia, anokaminTuaaa. Komu
BOIOIOTH SIBHO i TAEMHO, O€31epepBHO a00 3a HAr01010, BOIOIOTH YHIBEPCAIBHO, KOPUCTYIOUHCH yciMa
peyamu pyHHYBaHHS, BOIOIOTh DPETYJSIPHUM BIiHCHKOM, IO BTPaTHJIM BIHCHKOBY MOHONOJIIO, i
IpperyIsipHOI0  CHJIOKO, W0 CTajJla MOTYXXHHUM UYHWHHUKOM BIWHH, BOIOIOTH MapTHU3aHAMH,
JIMBEpCaHTaMH, TEPOPUCTAMH ¥ MpONaraHANCTaMH, aje W IHIIOK HE3BUYaWHOIO 30po€ro: HaTOI0-
30po€r0, 30pO€r0-HAPKOTUKAMU TOIIO. Tepop 1 mapTU3aHCTBO — TOJIOBHA 30pos B I1iH BiiiHI. Tepop —
1e BiifHa, 11e BilicbkoBa cTparerid. Tepop crae 6e3mexxHum» [3].

['Opunna BiliHA BENEThCS SK CHJIAMH, IO JIIOTh BCEPEIMHI KpaiHW a00 perioHy i MmparHyTh
nociaaOuT abo CKUHYTH YpsI, TaK 1 30BHIIIHIME CHJIaMHU. 3a Takoi YMOBH il 30BHIIIHIX CHII
MOJISITAIOTh Y HAaJlaHHI CHOPUSIHHS TIOBCTAHISIM y BepOyBaHHI MPUXWIBHUKIB 1 X MIATOTOBII,
ONepaTUBHOI Ta THUJIOBOI MIATPHUMKH, BIUIMBI Ha €KOHOMIKY W colianpHy cdepy, KoopauHarii
JTUTUIOMATHYHUX 3YCUJIb, @ TAKOXK IMPOBEICHHI OKPEMUX CUJIOBHX akIii. /s nux minei 3amyyaroTbes
CIJIM CHEIliaIbHUX OIleparliii, po3BigKa, OpPraHi30BaHa 3JIOYMHHICTh, 3IHCHIOETHCS MacIITaOHUN
iH(QOpMaIIHHO-TICUXOJIOTIYHUN BIUIMB HA HACEJICHHs, OCOOOBMM CKjiIaa 30pOoMHHMX CHI 1
MIPaBOOXOPOHHUX OPraHiB, BIAaJHI CTPYKTYPHU 3 BHKOPHCTAHHSIM YCHOTO CHEKTpPY iH(opMauiiHO-
KOMYHIKAI[IHHUX TEXHOJIOT1H. Y T€ONMOMITHIHOMY KOHTEKCTI T10puIHa BiifHA SBJIsIE COOOI0 TTOPIBHSIHO
HOBE MOHSTTS, 110 3aCTOCOBY€ETHCS TOJIOBHUM YHHOM Y c(epi onepariiii creniaabHuX CUII 1 TIOEIHY€
JTOCBIJ] YKOPCTKHUX MPOTUCTOSIHB 13 BUHUKAIOYUMH MOTPO3aMH MIDKHAPOJIHOT OE3MEeKH Ta YPOKH, 1110
oTpuMaHi B O0pOTHOI 3 €KCTPEeMi3MOM JepKaBHUX 1 HeaepkaBHUX cyO’ekriB. IlosiBa BiiiH Takoro
MOPSIIKY 3YMOBJICHO JIOTIKOIO camMo30epeXeHHs, 00 BiiHa MiX Jep)KaBaMH, IO BOJIOIIOTh
JOCTaTHHOIO BiCHKOBOIO MIIIIIIO, MOKE MPU3BECTU IO IXHHOTO B3a€EMHOTO 3HHUIICHHS. Y MOYaTKOBIM
cTaaii Taki KOHQIIKTH TPOXOASATh 3 OMNOPOI Ha MPOTECTHHH TMOTEHINad HaceIeHHs SKi
MPEJICTABISAIOTH COOO0 MOETHAHHS T IPUBHUX TEXHOJIOT1H 13 HEHACHIIBHUIILKOTO 3aXOIJICHHS BIIAIH,
sSKe, MO CyTi, 1 € BiiiHa TiOpugHoro TumMy. [lomiTHYHI Ta BIMCHKOBI Il Takoi BIWHU TICHO
MEPEeIUTITAIOTECS B PAMKaxX THYYKOI CTpaTerii, MPUIYCKalOTh HIMPOKHHA CIIEKTpP id, JOBrOCTPOKOBI
uuti. OcHOBa cTpaTerii moJyisira€ B KOMIUIEKCHOMY 3aCTOCYBaHHI JUIIJIOMATHYHUX, 1H(QOpPMAIIHHUX,
BiICBKOBHX 1 EKOHOMIYHHUX 3aCc001B /7151 IecTadinizallii, BACHAKEHHS I TOpa3Kku CyNMpPOTHBHUKA.
['iOpuHa BifiHa — MOHATTS HE HOBE. Bke MpOTATOM NeCATHIIITh TaKi BIMHH BETyThCS Y BChOMY CBITY.
I'i6bpuana BiitHa nependavae SBHUHN i TAEMHUI BIUIMB Ha €IITY, IHTENITCHINI0, MOJIOb. Y X1 HIyTh
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npsMUN a00 OMOCcepeAKOBAHUH MiAKYTI, HaJlaHHS TapaHTid MIATPUMKH, a B pa3i HEOOX1JHOTO BiICTYILY
— TOJIITUYHOTO TIPUTYJIKY [4].

B omHOMy 3 mommMpeHHX 3axiHUX BU3HAU€Hb IMOBIIOMISETHCA, IO TiOpUIHA BiiiHa — 1€
KOMOIHAIlsl BIIKPUTUX 1 TAaEMHUX BINCHKOBHX Jid, MTpPOBOKAIiil 1 AMBEpCI y TMOEIHAHHI 3
3alepedyeHHsM BIACHOI MPUYETHOCTI, M0 3HAYHO YCKIAQJHIOE TOBHOIIIHHY BiJMIOBih HAa HUX.
Haiimupme «ribpuaHa BiifHa» TPaKTYEThCS B PEIAKTOPCHKOMY mepeaMoBi AoBigHuka Military
Balance 2015 sik «BUKOpUCTaHHS BIICBKOBHX 1 HEBIHCHKOBUX IHCTPYMEHTIB B IHTETPOBAaHOI KaMIIaHii,
CIIpSIMOBAHOI Ha JIOCATHEHHS PAaNTOBOCTI, 3aXOIUICHHS IHIIIATUBH W OTPUMAaHHS TICUXOJOTIYHUX
mepesar, sKi BUKOPHCTOBYIOTh JTUIJIOMATHYHI MOXKJIMBOCTI; MaciTaOH1 1 CTpiMKi iHGOpMaIiiiHi,
eJIEKTPOHHI Ta Kibepomeparllii; IPUKPUTTA 1 NMPUXOBYBAaHHs BIMCHKOBHUX 1 pO3BIAYBaJIbHMUX il y
MMO€THAHHI 3 eKOHOMIYHUM THCKOMY [5].

MeTa cTaTTi nosnArae y A0CiiyKeHHI 0COOIMBOCTEN Cy4acHUX T10puaHUX BOiH. DOPMOIO STKUX
€ BEJICHHS BIMCHKOBHMX 1 HEBIMCHKOBHUX i METOIO SIKMX € BIATOPTHEHHSI YaCTUHM TEPUTOPIi 1HIIOL
Jep>KaBU, B OCHOBY $IKOI IOKJIAJICHO MOTO/DKEHE 3aCTOCYBaHHS KOMIUIEKCY 3aXOJiB MOJITHKO-
JTUTIJIOMATHYHOTO,  1H(GOPMAIIHHO-TTPOIIaraHIuCTChKOro,  (hiHAHCOBO-€KOHOMIYHOTO, a TaKOX
BiliCEKOBOT'O XapakTepy.

Buxiaax ocHoBHOro marepiany. XapakTepu3ylOud PHUCH TIOPUIHHMX BIWH, 3a3HAYMMO, IO
BOIOIOTh Y HHUX, SIK IPAaBUJIO, KBa3iapMisl i HapoaHa MUiLis, MOBCTAHLI, 100pOBOIbYl (hOPMYBaHHS
ab0 TepOPHCTH, TIO CYTi, 1€ OTIOJYCHHS, CTBOPEHE HA €THIYHIM, MOJITUYHOI YM KOH(]ECiitHOT OCHOBI,
y CKJIaAl AKOro OiumblmicTh OiIiB He € mpodeciiinuMu BilicbkoBuMHU. Lli BiliHM BemyTbes i3
3aCTOCYBaHHSIM MapTU3aHCHKOT TAKTHKH, SIKa ITEPEBaYKa€e HaJl 3aralIbHOBIMCHKOBUM 00€M. Y i 111 BITHH
MPUIMAIOTh IUBIIBHUN BUTIIS HE3aJIEKHO BiJl TOTO, SIK BOHU IMOYAIUCS, @ B MOMEHT YCITiXy OJHUX,
Ha XiJ BIICPKOBHX Jii BIUIMBAIOTH 1HII, HEBIMCHKOBI MOJITHYHI Ta €KOHOMIYHI Ba)keni TiOpuaHOT
BiifHH, 100 3 JOMOMOTOIO TUIIIOMATIi W CaHKIM MOBEPHYTH IO BiiHY B PaMKH YMOBLIBHEHO,
3aTspkHOT, 0e3 pimryuunx O0HOBHX i, TOOTO ITHOPYBAaHHS TOJIOBHOTO IIpaBUjia BIHCHKOBOTO
MUCTELTBA BifHU 10 nepeMord. LluMu BakensiMH yCIiX CHIIBHOI CTOPOHH 3BOAMTHCS 0 MIHIMyMY.
BigminHOIO prcor0 muMX BifiH € W Te, IO B HIM BOIOIOTH 030po€HI GopMyBaHHS ab0 KBaziapmii,
HenpodeciiiHi, 3 MOraHUM YIPABIIHHAM 1 HE3aJ0BUIbHOIO opraHizariero. Bilicbka dopmyroTbes 3a
KJIAHOBUM, E€THIYHOIO Y KOH(ECIHHOI O3HakKoro, Taki BIHH BiJIPI3HSIOTHCS JTOBTOCTPOKOBICTIO.
TpuBane 3a yacoMm MPOTUCTOSHHS BeJe A0 YTBOPEHHS HOBUX KBa3ijep)kaB, HACCTICHHS I eiTa SKuX,
BpENITI-PEIT, 3BUKAE BITIYBATH ceOe HE3aTICKHUMU. MOKITMBUM BUXOJIOM 13 TIOpUTHOIO BITHU MOXKE
OyTH 3HMKHEHHS JIep>kKaBu a0o ii mo/i Ha KiIbKa KpaiH.

BaxnuBoro pucoro riOpuaHUX BidH € Te, 1O (QopMaabHI COIO3HUKH YacOM BOIOIOTH
HedOpMabHO, 1€ BUJHO HA MPUKIIAAL B3aeMHUH TypedunHH i CHPIHCHKOTO KYypACHKOTO OMOTYCHHS.
B ymoBax riOpuHOI0 BifiHH, KOJM apMii MPOTUBHUKIB MAIOTh BITHOCHO MaJly YHCEIbHICTh, OCOOIUBY
[[IHHICTh Ma€ BMiJ€ BUKOPHCTAHHA MOXJIHBOCTEH cua 1 3aco0iB. CTBOpPEHHS aJeKBATHOTO
YIpyINOBaHHS, IITUPOKE BUKOPUCTAHHS BOTHEBOI, yAapHOI Ta MaHEBPEHOI MOTYXHOCTI. Biapizuse 11i
BilHM PO3BMHEHUI CHalinepchkuii pyx. CHalimepcbka BilfHa € CKIIaI0BOIO 1 11 €()eKTUBHICTh HE MOXKHA
HenoomiHoBaTH. CHalTIEpH HE 3aMIHATh HEO0E3JaTHY apMif0, ajieé BOHH y 3M031 CYTTE€BO JOTIOMOT'TH
cabKUM BiliCbKaM OTpHMAaTH IepeBary Ha Iojii 000 HaJ piBHUM IIiJ] CWIIy CYHPOTHBHUKOM [6].
JlocTiIKeHHs TIOKa3yIoTh, 1110 T1OpHIHA BiliHA, PO3MOYABIINCH OAUH pa3, HE 3aBEPIIyEThCS BiIpasy,
ii 3aKiHYEHHS, Ha TyMKY (paxiBIliB, YUCTO BiliCbKOBUMH METOJAMH B3araji HEMOKJIMBO, TUM O1JIbIIIE,
KOJM TIpUYMHA 1 BUHUKHEHHS 3alMIIAEThCS HeBUpimieHa. Haigyactime 3akiH4eHHS abo
BPETYJIIOBAaHHS BUSBISIETHCS Y cpepi iHTEpeciB AKUXOCHh 30BHIIIHIX «TPaBIliB-3aMOBHHKIBY», 31aTHIX
HaJ[aBaTU HaWCEPHO3HIMINMI, a 1HO/II 1 BUPIIIAIBHUN BIUTMB Ha 11 X1/, pe3yabTaT 1 miacyMku. OTHAM 13
XapakTepHUX pHC TiOpuaHOI BiliHM € iH(OpMaIiiiHO-IpoNaraHuCTChKa CKJIagoBa. Y CydacHHX
YMOBaX, 13 3arajJbHUM MOIIUPEHHSM IHTEpHETY, iHhOpMaIliiiHi onepallii HA0yBarOTh IMMUPOKUMA CIIEKTP
MOXXITUBOCTEH. [HTEpHET nomomarae iM MOIIMPIOBATH CIICHH HACHIIBCTBA, 30LIBIIYIOUH ayIUTOPIIO
THX, Ha KOTO BOHH NPU3HAYEHI.

3axoau BIHCBKOBOTO XapakTepy, IO HE € BIMCbKOBOIO OIepali€io, 3IiHCHIOIThCS
crnerniaTbHUMHA (GOPMYBaHHIMU — cuiiaMu crierianbHuX orepariid (CCO), y ToMy 9ucii 30poiHIMEI
BOEHI30BAaHUMH CTPYKTYpamH, IO 3a3Aalieriib CTBOPEHI W MIATOTOBIEHI, 3 JOMOMOIOI SKUX
3MIMCHIOETHCS HEUTpaTi3allisi peryJIspHUX BIHCHKOBUX YACTHH 1 3 €THAHb.
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[TizroroBka i MPOBEACHHS TaKUX ONEpaLiid MPUMYCKAIOTh: MPUHHATTS HEOOX1THUX MONTITHYHUX
pillieHb; MAroToBka nocTaTHhoi KigbkocTi CCO, cTBOpeHHS W ONTHMAalIbHI TEPMIHM PO3TOpPTaHHS
HEOOXITHUX YIPYIOBaHb BIMCHK (CHJI); MIATPUMKa oOIepalii HAaceleHHSM y Till 4acTUHI KpaiHw,
TEPUTOPIs SIKOT TUTAHYETHCA YISl PUETHAHHSA a00 Ha TMEPIIMX MOpax aHEKCis YaCTUHU TEPHUTOPIi;
notaifHe (OpMyBaHHsS OMO3HMLIMHUX BOEHI30BAHUX CTPYKTYp 1 iX HaBYaHHS BMIHHIO CaMOCTIiITHO
MIPOBOJIUTH BINCHKOBI omeparttii 3 aectabimi3zaliii moaiTHIHOI, €KOHOMIYHOI, COIlialbHOI CUTYyaIlil Ha
MiAKOHTPOJIbHIN TEPUTOPII.

BaxnuBy posib y TpOBEIEHHI BIHCHKOBOi CKJIaJ0BOI TIOpPUIHMX OMEpaliil TparoTh CHIA
CHeIiaJbHUX Ofepallii, sKi mpu3Ha4YeH] NI JTOCATHEHHS TOJITUYHUX, BIMCHKOBUX 1 €KOHOMIUYHUX
1ineil. Bouu BCTymawTh y cripaBy, KOJIM TUTUIOMAaTHYHI METOIM BXKE HE JIOTh, BIBOJIIKAIOTH CUITU i
yBary NeBHHUX KpaiH BiJl 30BHIMIHIX MPOOJIEM, CTBOPIOIOYH iM TPYAHOII BHYTPIIIHI, PO3TOHIYIOTh
NOJITHYHY CHUCTEMY LHUX Jep)kKaB, NecTabuli3yloTh cutyamito. CuiaM creuialbHUX —orepamii
CTBOPIOIOTh, HABYAIOTH 1 KEPYIOTh MMOBCTAHCHKUMHU PyXaMH, YCYyBalOTh HeOaKaHUX JtiepiB 0e3 Oyib-
SKHX CaHKILIN Ha 4yXiil Tepuropii [7].

Jocuth epeKTUBHI CHIIM — TPYITH TICUXOJIOTIYHUX OTepallii, o Ipu3HadeHi IS MiArOTOBKH Ta
MOIIMPEHHS MPOIAraHANCTChKUX MaTepialiB cepell BiIHChKOBOCITYKOOBIIIB MPOTUBHUKA I MUPHOTO
HaceJIeHHs, TpoBeIeHHs ne3iHdopmartii Tomo. i cTpykTypr MOXKYTh 3aJIydaTHCs IJis1 TPOBEICHHS
MICUXOJIOTIYHOT CKJIaoBoi TiOpuaHoi omepamii. 3aciyroByloTh Ha yBary CTPYKTypH LMBUIBHOI
aaMiHICTpaIlli, CUJIaMu IKUX y KpaiHaxX — MOTEHIIIMHUX MPOTUBHUKIB, TAEMHO TTPOBOJIATHCS OMeparii
3 ocy1abJieHHs! ¥ MiIPUBY 3CEPEIMHM CUCTEMH JepKaBHOI Biaau. Lle nocsaraeTses MUIISIXOM MiIKYMY 1
CXWJISSHHS JIO CITIBIpalll MPEJACTaBHUKIB MICIIEBUX aIMIHICTpallii, GopMyBaHHS «I1’SITOT KOJOHWY,
nesingopmanii HaceneHHa. CBOIMM JisIMM B MHPHHUI 4ac Il CTPYKTypW MOBUHHI PO3M SKIIUTH
Jep>KaBHUH arapat MOTEeHIIIMHOTO MMPOTUBHUKA HACTUIBKH, 100 Y pa3i movaTKy BilfHH OMip Horo 0yIio
MmiHiManeHUM. [lig wac BiMHM Taki MiAPO3AUIM 3aliMArOThCS OPTaHi3alli€l0 aJMIHICTPATHBHOTO
YIpaBJIiHHA Ha 3aHHATUX TEPUTOPISAX, CXWIAIOThH X HACEJICHHS JI0 CITIBIIpaIll, BUIIYKYIOTh PeCypcCiB
tomo. [Ipupoano, mo Bci BIHCHKOBOCITY>KO0O0BIII IIUBUIBHOI aaMiHICTpaLii IIMO0KO BUBYAIOTH MOBY,
1CTOpIif0, HaIlOHAJBHI 3BHUYAi, TPAAMIlli, CTHIYHMM CKJIAJ] 1 CTABJICHHS IO BJaau, KOH(IIKTHUHN i
nporecTHU moTeHmianu. [lomiOHI opranizarii HalOUIBII BIAMOBINAIOTH MPOBEACHHIO TiOPUIHUX
omeparrii [8].

BuBueHHs METOJIB AOCATHEHHSI IJICH omeparlii B Tili 4yaCTHHI KpaiHW, sIKa TUIAHYEThCS IS
npueaHaHHs a00 Ha TEPImIMX TMopax aHeKCii YacTHHHU TEPHUTOpii, MO03BOJIsAE BU3HAUUTH (a3u
nociiioBHOCTI aHekcii Teputopii. [lepma — mnpuxoBanuii mepion (GOpMyBaHHS OMO3MLIHHUX
BOEHI30BAaHUX CTPYKTYp 1 IXHE HaBYaHHS 37aTHOCTI CaMOCTIMHO TPOBOJWTH BIWCHKOBI omeparii.
Jlpyra — cuiIoBe 3aXOIUICHHS BJIQAM 3 JIOMIOMOTOIO MiJArOTOBJICHUX OMO3ULIHHMX BOEHI30BAaHHX
CTPYKTYp 200 MHUPHHM IIUIAXOM, aJIe 3 OTIOPOIO Ha iXHIi 30poiiHi 3aroHu. Kpamum BBaxaroTh BapiaHT
MPOBEICHHS riOpUAHOI orepallii 3 oroporo Ha MUpHI MeToau. Hanpukiaz, 3a miATPUMKH MO THYHUX
MapTii perioHAIbHOTO 3HAYEHHS, SIKI HE MaroTh OQIIIHHUA CTaTyC, TOOTO SKI HE 3apeecTpOBaHI B
MinicTepcTBi rocTuilii. 3a3BU4Yaid, TUTBKHM CHJIOBHUMH 3acO0aMHU BUPIIIUTH 3aBAaHHS TiOpUIHOT
omepailii B JaHUH 9ac HEMOXKJIMBO, TOMY CYIPOTHBHHKOBI MMOTPIOHO 3aBYACHUH BIUIUB MOTITHYHUMH
METOAaMU Ha HAceJIeHHA W KepiBHULUTBO Ti€i TepuTopii, Ha AKiil MJIaHyeTbCS IPOBEICHHS
npoTUnpaBHUX Ai. KpiM Toro, mjs maATPpUMKH omepallii BcepeanuHi KpaiHu He0OXiTHO MaTH CHIIA 1
OpraHy, MO0 3JaTHI B MOTPIOHMIA MOMEHT OpTaHi3yBaTH 3aXOJu M 3a MOXKJIHMBICTIO OYOJIHUTH
aJMIHICTpaIli0 aHEeKCOBaHOI TepuTOopii. BaxknuBum eneMeHTOM riOpuAHOI ormepalii € HelTpatizaiis
BIICBKOBMX YaCTUH 1 3’€/IHaHb, IO SIBIsE€ COOOI0 KOMIUIEKCHHM 3aX0J0M 1 Oyje 3aiekaTd Bij
KOHKPETHUX YMOB CUTYyaIlii, 1o ckianacs [9].

[Ile OinpmIoi yBarum 3aciyroBYIOTh MOXKIMBOCTI NMPOBEICHHS TiOPHIHUX OIepauiil cuiamMu
npuBaTHUX BiicbkoBUX Komranii (IIBK). Ilix manuMm CTpyKTypamMu pO3YMIIOTHCS KOMEPIIHHI
HiANPUEMCTBA, IO MPOMOHYIOTh CHEIiaji30BaHi MOCIYIH, IOB’s3aHI 3 OXOPOHOI0, 3aXHCTOM
(060poHOI0) KOTO-HEOYTH 1 YOT0-HEOY b, HEPIAKO 32 YYACTIO ¥ BIHCHKOBHX KOH(JIIKTAaX, a TAKOX 31
300poM PO3BiyBaJbHOI iH(pOpMallii, CTpATETi4YHNUM IJITAHYBAaHHSM, JIOTICTUKOIO i KOHCYJIbTYBaHHSIM.
3pocranHio pom [IBK crpusie mBuake KUTbKICHE 1 sSIKICHE 30UIBIIEHHS «HAWMAaHIIB y OUIHX
KOMipLsix». BiporigHicTh MpoBeAeHHs Ha TepUTOpii ACIKHX KpaiHu riOpuIHHX orepaliil, 3 MEeTO
HAaCUJILHUIIBKOT 3MIHM JIePKaBHOI CHUCTEMH, MOPYIIECHHS TEPUTOPIabHOI IIJTICHOCTI JEpXKaBU 13
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3aCTOCYBAaHHSM SIKUX MHPHHUX, a00 BIICBKOBUX CIOCOOIB il icCHY€E. Y 3B’SI3Ky 3 IIMM, MOTEHIIIHA
HeOe3neKa pi3Koro 3aroCTPEHHS BHYTPIMIHIX MPOOJieM 13 MOJAIBIIO E€CKAJaIli€l0 0 PIBHSI
BHYTPIIIHBOTO 30pOHHOr0 KOH(IIKTY € peaabHOI0 3arpo30i0 JJIs CTablIBHOCTI M TepuTOpiaibHOI
IUJTICHOCTI Ha CEPeAHBOCTPOKOBY IMEPCHEKTHBY. [IpOrHO3M PO3BUTKY MIKHAPOAHOI CHUTYyallii Ha
TPUBAJIMH TEPioJl CXOAATHCSA Y BUCHOBKAX PO 3pOCTa04o0i I1100anbHOT HECTaOUIbHOCTI W MOXITHUM
Bix HUX 3arpo3am Oesneku [10]. 3 mormsay 3abe3nedeHHsT HAIllOHATBHOI OE3MEeKH JepKaBU 1CTOTHA
POJIb 32 TAKMX YMOB OyJie HaJIe)kKaTH TAKUMU YNHHUKAMU: 3pDOCTaHHS POJii HeJIep>KaBHUX CyO’ €KTIB 3a
OJTHOYaCHOMY 3pPOCTaHHI KIJTbKOCTI MOKJIMBHX TOJITUKO-BIMCHKOBHX KOMOIHAIlIH, 110 BKJIIOYAIOTh
JIep’KaBHUX 1 HeJIEP)KaBHUX YYACHHKIB; TU(y3is MOIII B 6araTonoJiipHOMY CBITiI Ha TJIi MOITUPEHHS
iHpopMalifiHuX 1 BIHCHKOBUX TEXHOJOTIH; aeMorpadidHi 3MiHM, HOTY>KHI TOTOKH Mirpamii 3
HeCTallIbHUX PETIOHIB; MOCUJICHHS CYNEPHUIITBA 3 JOCTYITY A0 IIo0anbHUX pecypciB. OgHOYaCHO
30epiraeTbes 3arpo3a MiKIEpKaBHUX KOH(QIIIKTIB, 13 3aCTOCYBaHHSAM CyYaCHHX BH[IB BUCOKOTOYHOI
30poi, Ta 30epeeHHs poJii AIepHOi 30poi K 3aco0y cTpuMmyBaHHSA. HasBHICTH Takux TEHACHIIIN
BHMArae miJAroTOBKY KpaiHu 1 30pOMHUX CHJI 10 y4acTi B HIMPOKOMY Jiara3oHi MOKIMBHUX KIACHYHUX
1 ipperynspHux KOH(IIKTIB, BKJItouaroun TiOpuaHi BivHU. [locunsTecs 3arposu, TOB’s3aHl 3
NOIIUPEHHSIM 1H(GOpMaliMHUX 1 BIMCBKOBHUX TEXHOJOTIH, IO JO03BOJIMTH OKPEeMHM ocolam i
HEBEJIMKUM I'pyIiaM OTPUMATH JTOCTYTI IO PI3HUX BUIIB JIETATLHOTO 30p01, 0COOIMBO 10 BUCOKOTOYHOT
it 6iosoriunoi 30poi, 10 Tak 3BaHOi OpyAHOT OOMOM, 3/1aTHOI CTBOPUTH PaAI0AKTUBHE 3apAXKEHHS Ha
BEJIMKUX JUISHKaX MICIIEBOCTI, a TAaKOX M0 PI3HUX HEOE3NMEeYHUX XIMIYHMX pPEYoBHH 1 Kibep
texHoJorii [11]. Po3Biaka B TiOpuaHOI BiliHi € )XUTTEBO BAKIMBUM BUIOM OOMOBOTO 3a0€3MEeUeHHS,
HOCHUTH TIOpUIIHUN XapakTep 1 MOeIHye B OOl BECh KOMIUICKC HAsBHUX CHJI 1 3ac00iB, y 3aBIaHHSI
SKHX BXOJHUTh PO3THH CUCTEMH MOO1Ii3alii MPOTUBHHUKA, HOTO CIAOKKX 1 By3bKUX MICILIb Yy pailoHax,
OXOIUICHUX BIWHOIO, OpraHizallii iM po3BiAKK ¥ OpraHiB IpOIaraHjy, TPAHCIIOPTHOTO Ta THUIOBOTO
3abe3neueHHs. OcCOONUBICTh MiSUIBHOCTI PO3BIAKM B TiOpuaHOi BilHI mosiAirae B HEOOXiIHOCTI
n00yBaTH BIIOMOCTI TTPO MPUXOBaHI MIAPUBHUX €JIEMEHTaX, K1 JII0Th y MEPEXKi, 10 CKIATAETHCS 3
130JIbOBaHUX OCEPEAKiB. Y IIbOMY KOHTEKCTi, SIK BHJAETHCS, y PErioHax, OXOIUICHUX TiOpUIAHOIO
BiifHOIO, MOKe OyTH KOPHUCHUM CTBOPEHHS CBOEPIAHUX PO3BIAYBAJIBbHO-YJIAPHUX TPYI, SIKI MOXKYTh
CKJIaJaTHUCS 3 130JIbOBAaHUX PO3BIAYBAJIBHUX 1 YJAapHO-AUBEPCIMHUX OCEPENKiB, KOKHA 3 SIKUX MOXKE
BHPIITYBaTH KOJIO BIJMOBITHUX 3aB/IaHb, PO3TAIIIOBYBATH CBOIMHU KaHAJIAMH OIIEPATUBHOI, HAIIHHOT 1
NpUXOBaHOI cHcTeMH 3B’s13Ky. KoMmriekc po3BigyBajdbHMX 3aBJaHb Yy TiOpUAHOI BiliHI 1CTOTHO
BIJIPI3HAETHCS BiJ] 3aBJIaHb PO3BIAKN Y BINCBKOBOMY KOH(MITIKT1 3BUYAHHOTO TUITY 1 BUMAarae, 30Kpema,
opranizaiii 300py, 31aBajocst 0, MaI0O3HAYYIMX BiJOMOCTEH B YMOBaX 3aCTOCYBaHHS IPOTHUBHUKOM
aCUMETPUYHMX MiaxomiB [12].

BucnoBku.Takum 9HOM, Y poOOTi JOBEJEHO, 0 KOMIUICKCHHI BILTUB 3a3HAYCHUX YHHHUKIB
riOpHUIHOT BITHU TTPU3BOIUTH JI0 TIOSIBU HOBOTO THITY 3arpo3 — TIOPHIHMUX 3arpo3, IHKepeiaMu SKUX
MOXYTh OYyTH SK JIepXKaBH, Tak 1 iHII cy0’ekTH. OcOONMBICTIO I[LOTO BUAY 3arpo3 € iXHs 4iTKa
CIPSIMOBAHICTh MPOTH 3a3/1aJI€T1Ib PO3KPUTHUX CIAOKHUX 1 yPa3IMBUX MICI[b KOHKPETHOI KpaiHu abo
OKPEMOTO PETioHY.

Ha BimMiHy BiJi aHTUTEpOPUCTUYHUX OMEpaIliii, 3SHAYHUHN CIIEKTP SKHUX 31HCHIOETHCS B CTUCI
TEpPMiHHU, TUMYACOBI paMKH IUIaHYBaHHS, 311MCHEHHS i KOOpAMHAIIi i y Ti0puaHOi BiliHI HabaraTo
mupir. SKIo MepeKOHIMBAM MIPUJIOM YCHiXy B aHTUTEPOPUCTHUYHIN omeparlii MOXe CIyXHTH
3HUIICHHS a00 TOJOHEHHS JIiAePiB, TO B TIOPUIHOT BiifHI HACTUIBKH OYEBUIHUX MOKA3HHUKIB HEMAE.
OcobnuBa yBara mpuIaUIsieTbes (OPMYBAHHIO PETIOHATBHHUX 1 TI00ATBbHUX OpPTaHiB YMpPaBIIiHHSI
riOpHuIHOIO BilfHOIO. 3arasioM CTBOPEHHS HA1HHOT Ta €EeKTUBHOI CUCTEMH YIPABIiHHSI HOBUM BUIOM
BIfHM MOJKJIMBO 3aBASKHA CEPHO3HOI PECTPYKTYpH3aIlii BCI€T CHCTEMH JEp)KaBHUX 1 BINCHKOBUX
OpraHiB ympaBIiHHSA U1 JOJAaHHA IM HEOOXiMHUX TiOPUIHUX BIACTUBOCTEH, IIiABUIICHHS
OTIEPAaTUBHOCTI Ta THYYKOCTI ymHpaBiiHHSA. BakmuBe Miclie BiIBOAWTHCS MPOIEAypaM MPUHHSTTS
pillleHb Ha BUKOPHCTAHHS BICHKOBOI CHIIM 3 ypaxyBaHHIM TpaHc(opMaliiii Mex paiioHIB sIKi BaXKKO
nepeadavyBaTH, Ta SKI OXOIUICHB T1OpHMIHOIO BiHHOIO. Y TMIATOTOBII KpaiHW Ta ii BIMCHKOBOT
opraHizaiii /10 MPOTUCTOSHHS TIOPHIHUM 3arpo3aM, BaXKJIUBa pOJb HAJCKUTH IOJNITHIHOMY
MIPOTHO3YBAHHIO SIK CKJIAJ0BOI YaCTUHH COIIaIbHOTO MMPOTHO3YBaHHS i OTHOYACHO BaYKJIIMBOT OCHOBU
IUIE BUPOOJICHHS TOJIITUYHUX 1 BIWCHKOBUX pillleHb. Pe3ynbTaTv HMpOTHO3Y MO03BOJATH IOKa3aTh
HaIpsIMUA TOJITUYHUX 3MiH, TpaHchopmarllii cepu BiChKOBOT OE3MEKH 1 CTpaTerii, B3aEMO3B 30K
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PHU3UKIB JJIs HalllOHAJBbHOI O€3MeKH He TUIbKM Yy BIHCBHKOBIHM cdepi, a i B 00jacTi COIialbHO-
€KOHOMI4YHO1, iH(popMaIiitHOi, piHAHCOBOT TOIIO.

Hanpsimku noaajibmux gociaigxkenb. KoMiiekcn riOpuaHux 3arpo3 iCHYIOTb, HMOBIPHICTb
iXHBOI pO3pOOKHM OUYEBHIHA, KOKHA 3 HUX 0a3yeThCs Ha peTeIbHOMY OONIKY BCiX OCOOIMBOCTEH
paiioHy y sKOMy mependaydaeTbcs pO3B’s3aHHSA BIHHH. Y IIMX yMOBax Haspiia HEoOXiTHICTb
B1100pa3uTH B JOKTPUHAIBHUX JOKYMEHTaX KpaiHu, y TOMY 4ucii y BilicbKOBi# TOKTpHHI, BUKJIMKH,
PHU3UKH, HeOe3MeKH i 3arpo3u, OB sA3aH1 3 MiATOTOBKOIO HMOBIPHOTO MPOTHBHUKA J0 BEJICHHS MTPOTH
Hamoi KpaiHM BOEH HOBOTO THUIy — TiOpuaHuxX BiH. CiiJ TaKoXX MPUIUIMTH yBary mpooiieMam
iH(opmariifHoro MpoTHOOPCTBA SK CKJIAJA0BOI YaCTHHHU TiOpuaHOI BiHH. Yepe3 1e, HE0OXiTHO
MOCTIIHO 1 TTIMOOKO BiACTE)XKYBaTH PO3BUTOK 1HPOPMALIHHUX TEXHOJIOT1H, @ TAKOXK YAOCKOHAIIOBATH,
MOJICPHI3yBaTH CHCTEMH 3aXHCTy BCi€i Jep)KaBHOI 1 BICHKOBOI 1H(PPACTPYKTypH i, CTBOPIOBATH
MEXaHI3MU BUSBJICHHS Ta NPUNHHEHHS 1HQOPMALI{HO-IICUXOJIOTIYHOTO BIUIMBY Ha HACEJIECHHS
KpaiHu. 3arajoM B paMKax MIATOTOBKH 10 Yy4acTi y TIOpUAHIN BiiiHI HeoOXimHe (opMyBaHHS
CepeIHbOCTPOKOBOI BiiCHKOBO-IIOJIITUYHOI CTpATerii, IK OCHOBH MPOTHUIl TPOTUBHHUKY, CTBOPEHHS
CHEIIaJTbHOTO OpraHy I KOOpAWHAIlll 3yCHJIb Ha BCIX PIBHSIX, MOYMHAIOYH BiJ] CTPATEri4HOTO
(HaLiOHATBHOTO) 10 OMEPATUBHO-TAKTHYHOTO (PETIOHAILHOTO), BUPOOICHHS TPUHIIUITOBUX i XOI1B
3 e(EeKTUBHOTO ¥ IMOTAaHIMBOTO BUKOPWCTAHHS CHUJI CHEIlaJbHUX OIepallii 1 HaHECCHHs yIapiB
BHUCOKOTOYHOIO 30po€to. TIoTpiOHO peTenbHO BHU3HAYUTH W ONEPAaTUBHO MiATOTYBATH PErioHH M
palioHu, SKI MOXYTh OyTH OXOIUICHI TiOpHIHOIO BIMHOI, TOMEpPETHHO BHUBUMBINM BCl iXHI
XapaKTePUCTUKH.

Crnig MaTu cTpaTeriyHui aHalli3 ycix acmekTiB curyanii B Ipaky, Cupii, Typedunnu, mporao3
iXHBOT'O PO3BHUTKY Ta OOJIIK OTPUMAHHUX Pe3yJIbTATIB y BIHCHKOBOMY IIaHYBaHHI. Y CTafil pO3BUTKY
nepeOyBarOTh i 1HIII TPUBOKHI MOJIT, IO BUMArarTh 00Ky y BIHCbKOBIHM qokTpuHi. OTXe, T10puaHi
BIlHM TOB’s13aHI 3 KOMIUIEKCOM TiOpHAHUX 3arpo3, sIKi PEeTeNbHO CTPYKTYPYIOTHCS 3aJIEKHO BiJ
0cobnmBOCTeH KpaiHH-MilleHi. IX BiIpi3HAIOTH: XAOTHYHICTB; 3alyYeHIiCTh IIMPOKOTO CIEKTPY
YYacCHHKIB; JIif0 PEryJIIpHHX 1 ipperyisipHuX (GopMyBaHb, sIKi 3aCTOCOBYIOTh HETpaauLiiHI Gopmu i
crocoOu BeIeHHs 30poitHOT 60pOTHOM; 3pOCTaHHS POJIi 1 3HAYCHHS HEBIHCHKOBHUX 3aC001B — IUBEPCIi
1 mpoBoKaliii, iHpopMmauiiHUX omepalii, omepauiil y Kidepmpoctopi, (hiHaHCOBO-€KOHOMIYHHX
IHCTPYMEHTIB BIUIMBY, OIMEpalliii KOTHITUBHOTO BIUIMBY TOIIO; ITMHIYHICTH 1 dKOPCTOKICTh, MAacOBi
3mounHu TpoTu JroAsHocTi [13]. Kommekc riOpuaHMX 3arpo3 M0 BUKOPUCTOBYETHCS IIiJ Yac
riOpuIHOT BiffHM, BKIJIIOYA€ 3arpo3W PI3HOTO THUITY: TPAAUIliHI, HECTaHIAPTHI, MacIITaOHMI
TEpPOpU3M, a TaKOX MiAPHUBHI [ii, M Yac SKMX BUKOPUCTOBYIOTHCS TEXHOJOTII JUIS IPOTUCTOSHHS
nepeBaXkarouoi BiiChbKOBOI cru. OcoOIUBICTIO TIOpUIHUX 3arpo3 € IXHIM CTPOTO IIJIECIPSIMOBAHUH,
aJlanTUBHUNA 1O JepXKaBU-MillIeHI W KOHKPETHOI MOJITHYHOI cuTyauii xapakTep. Ll ocoGnuBicTh
HaJa€e TIOpPUIHUM 3arpo3aM YyHIKaJIbHY CHHEPIeTHKY W 3yMOBIIIOE iXHIH TMOTYXHMA pPYyHHIBHUI
noteHmian. ['iOpuaHi BiHU K KOH(QUIIKTH HOBOTO THUITy € MPOAYKTOM COIUQIBHUX MAHIMMyJSALIHN 1
PO3BUBAIOTHCS 33 )KOPCTKUM allOKANINTUYHUM CLIEHapi€M, HAMUCAHUM JIJISl HUX JESKUMU 30BHIIIHIMU
cunamu. [1OCTKOH(QIIKTHE BpETyJIIOBaHHS TAaKMX KOH(QIIIKTIB, SKIIO0 Ha Ile He OyJe CXBaJeHHS
«3aMOBHHUKIB», MOXJIMBO TUIBKH Yy (popMaTi TMMYAcOBOTO pO3B’s3aHHsA mpooOsieM. [loku He Oyrme
BiJIMTOBITHOTO CUTHAIY BiJl ICTHHHOTO «3aMOBHUKa», KOH(IIKT Oy/1e TIIITH 1 KPOBOTOUUTH JIAJTI.
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AN N kAW

Ph.D., V.V. Mamych, Ph.D., Yu.A. Maksimenko,
D.Sci. prof. Popov S.A., Solodeeva L.V., Sharshatkin D.Yu.

STUDY OF THE FEATURES OF MODERN HYBRID WARS

Abstract: An important issue today has become a comprehensive study of the specifics of the
development and implementation of modern hybrid warriors. The work is devoted to the current topic of
modern military science — hybrid wars. Based on the analysis of various types of wars, a hybrid war is defined
as a war with a complex character, with a wide range of various methods of action, including a fierce
confrontation of diplomats, information warfare, ideological struggle, the application of economic and
political pressure on the enemy, exceptional activity of special services and actual military actions. In the
theoretical works of military specialists, experts, analysts, and scientists in recent years, the topic of hybrid
wars and hybrid threats has been occupying more and more space of scientific discussion. At the same time,
the palette of definitions, description of signs on the examples of military conflicts and modern wars is so
colorful that the understanding of the very essence and content is blurred. Military thought is developing, but
there should be no room for interchange of concepts and confusion of categories. War, if considered from
the point of view of historical development, becomes more complicated, is conducted in an increasingly wide
range of actions — traditional and unusual, direct and indirect (non-linear), combat and “non-military”,
becomes more and more complex and integral, as well as — high-tech, information , regular and irregular.
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Asymmetric wars, alternative wars, unconventional wars, hybrid wars and other definitions are introduced
into scientific and theoretical circulation. No matter what definitions are given, the fact that it is war remains
unchanged. War of armies, war of peoples and war of different factions fighting for power, existence,
influence, resources, territory, etc. Therefore, the essence and content must be defined as categories of war,
but war that differs in its real features. The military doctrine of Ukraine considers wars as conflicts depending
on the intensity and potential of the confronting states or group of states.

Keywords: Hybrid war, hybrid operation, political and military goals, strategic goals, information war,
diplomatic confrontation, economic pressure, national security, intelligence war.
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MPUCTPIA JJIs1 BUSHAYEHHSA TEXHIYHOI'O CTAHY IIU®POBUX TE3
IO BUKOPUCTOBY€ TAPAMETPU EHEPI'OJIMHAMIYHOI'O IPOLECY

Y cmammi pozenanymo cmpykmypua i pynkuyionanvna cxemu npucmpoio 01a 0iaZHOCHYBAHHA
ICHYIOUUX mMa NepCneKmMuUsHUX YUPPosUx MuUnoeuUx enemeHmie 3aminu, w0 MiCmams MIKPORpoOyecopHi
6entuKi iHmezpanvbHi cxemu i 6x00amp 00 cKaady padioerexkmponnoi mexuiku 3opoiinux Cun Yxpainu.
Ilpunyun podomu npucmpoio 6a3yemovca Ha GUKOPUCAHHI 8 AKOCMI diacHOCMUYHOT iHhopmayii euxionux
peaxuyiii (BP) 06’ckm diaznocmuxu i napamempie enepzoouHamiuno2o npoyecy. 3acmocy8anHs 080X HAnpyz
JHCUBICHHA | NOEMANHA NOOY008A MeCM 080T NOCAIO0BHOCHIL 0AIOMb MONCTUGICIMb NPUIMAMU DiUEHHA PO
npayezoamuicms 00’ckma 0iazZHOCMUKU 3 00CHMOGIPHICMIO He HUiicYe 3a0aHoi 3a NPUNHAMHUIL Yac.
Ilpuiinammasa piwenna npo mMexHIiUHUI CMAH MUNOE020 eleMenma 3aminu i aokanizayia Oegpexmis
30ilICHIOEMbCA 30 00NOMO2010 HEPCOHANbHO20 KOMN tomepa Ha ba3i meopii newimkoi noziku. Komn’romep €
A0pom, wo 3abe3neuye ananiz HAA6HoI ma ompumanoi diacnHocmuunoi ingpopmauii, popmysanns (TII) i
npuliHAmMmMA pPiienna npo mexniunuil cmawn 00’°ckma Oiaznocmuku. Bin 0o3601a€ wieuoko o6podaamu
6euKy KiibKicms diacHocmuunoi ingpopmauii, npoeooumu iv ananiz, 30epercenns i HOnNOBHEHHA 34 PAXYHOK
3HaHb eKcnepmie ma Hakonuuenna cmamucmuku. Lle 00360na¢€ suknouumMu 0eAKi eemenmapHi mecmosi
eéniueu, HeoOXIOHicmb y AKUX 6I0NAOAC 3a Pe3yibmamamu OMmpUMAHUX OAHUX, A MAKONC IMEHUWUmU
Kinvkicms naoopie y TII, wio npueodums 00 ckopouennsa uacy diacnocmyeanns. Ilokpoxoge euxonamnus
KOMAHO i NOMOYHUIL AHANI3 cumyayii, w0 CKAa1ach 00360J14€ He MIIbKU 30iliCHIO8AmMU OiAZHOCHYBAHHS 00
HEpULO20 HECNPABGHO20 eleMEeHma, ane i 0AE MOMNCAUBICHIL RPOGOOUMU ROOATLUIUIL NOUIYK HECHPAGHUX
enemenmis. Ilepesaca 3anpononoeanozo npucmpoIo NOAA2AE 8 MONHCTUBOCHE NIOGUWEHHA 00CIMOGIPHOCMI
diaznocmyeanus 0e3 30inbuwienHA 1020 MPUBATIOCHI.

Kniouosi cnoea: enepzoounamiunuii npouec, padioeleKmpoHHa MmexHika, mecmoea nocaio0eHicmy,
00°ekm Oiaznocmyeanns, 0xcepeno 0iazHocmMu4noi iHhopmayii, munosuii enemenm 3aminu.

Beryn. CywacHumit eranm po3BUTKY pamioenektponHoi TexHiku (PET) xapaktepusyerbcs
IIMPOKUM BHKOPHCTAaHHIM Pi3HOMaHITHUX LU(GPOBUX MPHUCTPOiB. BoHM OyayroThes 3a MOAYJIBHOIO
CTPYKTYPOIO, TOOTO OCHOBHUM €JIEMEHTOM TaKUX MPUCTPOIB € TUIOB1 enieMeHTH 3aminu (TE3). 3nauny
yacTky mudpoBux TE3 ckianaroTh Taki, M0 MICTATH Y CBOEMY CKJIAAI MIKPONPOIECOPHI BEIHKI
inrerpanbhi cxemu (MIT BIC). B ymMoBax BiifHH, 3HAYHO 3arOCTPIOETHCS MPOOIeMa 3MEHIIICHHS Yacy
BigHoBneHHsa PE30 na micii aucnokamii, abo mpu mepeMilieHHi Ha iHImry mnosuuito .Jins 1mporo
HEOOX1THO MaTH Ha 3pa3Ky TEXHIKH, CTeliaTbHUN yHI(IKOBaHUNW PEMOHTHUN MOMYIb, SKUW OyB Ou
CTIIPOMOXKHHI, TIPOBECTH KOHTPOJIb TEXHIYHOTO CTaHy a B ifeasi — aiarHocTyBaHHs, TuX TE3, ski
MiIO3PIOIOTECS. B HECIPABHOCTI, TOOTO Ty CYKYyIHICTh ckianoBux yactuH PE30, sxy BusBuia
BOyZIOBaHa cHCTEMa JiarHOCTYBaHHs. ICHyroul MeToau 1 MPUCTPOI, SIKI BUKOPUCTOBYIOTBHCS IS
niarHoctyBaHHS mudpoBux TE3, He 3aBXau T03BOJAIOTH 3IMCHIOBATH iX JIarHOCTYBaHHS 3
NPUWHATHUMHA YaCOBHUMM XapaKTEpUCTHKAMM 1 JOCTOBIPHICTIO AiarHocTyBaHHS. Bce me 3mymrye
YIOCKOHATIOBATH ICHYIOUl METOJM Ta CTBOPIOBATH HOB1 MPHUCTPOI IS MIarHOCTYBaHHS IU(DPOBUX
TE3.

[lepcrieKTHBHUM HAIPSIMKOM Y JIIarHOCTYBaHHI MUA(POBUX MPHUCTPOIB PaIIOCTCKTPOHHOT TEXHIKH
Ha HaI MOTJISI]] € 3aCTOCYBAHHS METO/IIB, 110 BUKOPUCTOBYIOTh B SIKOCTI AiarHOCTUYHOI iH(opmartii (1)
napaMeTpy eHeprouHaMivyHoro mnpoiiecy. CyTh METOJTy MOJATaE B aHAI31 IMITYJIbCIB, 10 BUHUKAIOTH Y
IIMHI JKUBIIEHHS 00’ekTa niarHoctyBanHs (OJl) mpu nepekimoyeHHi #oro noriyaux enementiB (JIE) 3
ofHOTO cTaHa B iHmmMMA. [lepeBarn 3acTocyBaHHsS METOMIB J1arHOCTYBaHHS, M0 0a3yrOThCs Ha aHaI3i
napaMeTpiB eHeproIMHaMivHOro Ipoliecy, onucaHi B titeparypi [1].

AHaJi3 ocTaHHiX aociaigkeHb. Ha TenepimHiii 4ac iCHYyI0UYl METOJM KOHTPOJIIO TEXHIYHOTO
CcTaHy UU(POBUX €JIEMEHTIB MOOIMHII HE JO03BOJIAIOTH JOMOTTHCS HPUHHSATHHUX pE3yJIbTaTiB
BH3HAYEHHS TeXHIYHOTO cTaHy IudpoBux TE3 3 BHCOKOIO MOCTOBIpHICTIO 32 mpunmycTuMuii yac. Lle
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NOB’s13aHO 3 TUM, 1o uudpoBuit TE3, Mae BenuKy KiJIbKICTh aKTUBHHX €JIEMEHTIB Ha KpPHUCTAJl
0OMEXEHOI TUIONIl, CKJIAJAHY BHYTPIIIHIO CTPYKTYPY 1 BUCOKY WMOBIPHICTh BUHUKHEHHS KPAaTHHX
nedexTiB, 00MeXeHy KUTbKICTh BUBOJIIB 1 KOHTPOJIBHUX TOYOK [ 1, 2].

JlocsiTHEHHST  SIKICHOTO ~ BUKOHAHHS ~ 3a7ad  JIarHOCTYBaHHA  [U(POBHX  MPHUIAIIB
panioenexktpoHHoro 036poenns (PE30), BuKoHaHMX Ha HOBIiH eleMeHTHIH 0a3i, HEMOXJIMBO OJHUM
ICHyIouUM MeToJoM oKpemo. KojkeH MeToJ Mae cBoi IepeBard, BUKOPHCTOBYE CBOI JiKepena
JiarHOCTUYHOI 1H(OopMAIlii 1 Mae HEJOMIKH, IKi YACTKOBO YCYBAIOTHCSI HOBUMH METOJaMH.

3aco0u TeXHIYHOTO JiarHOCTYBAaHHS HE BCTUTAIOTh 32 PO3BUTKOM €JIE€MEHTHOI 0a3u, HE 3aBXKIU
3a0€3MevyroTh 3a7aHy SKICTh KOHTPOJIO TEXHIYHOTO CTaHy HaBiTh JUIS ICHYIOUHMX ITU(GPOBUX
npuctpoiB PE30. OnxuM i3 nuisxiB BUPIICHHS i€ 331241 € yI0CKOHAIEHHS METO/IiB IIarHOCTYBaHHS
1 po3poOKa Ha I1ii OCHOBI HOBHX, YHIBEPCAJbHUX 3aCO0IB JIarHOCTYBAHHS, IO PEATi3yIOTh OUIBII
Cy4acHI MeXaHI3MHM OTPHUMAaHHs JiarHOCTUYHOI iH(OpMaIlii BpaxoBYIOUH CTPYKTYpYy 1 aJrOpUTM
(yHKITIOHYBaHHS TUTIOBUX €JIEMEHTIB 3aMiHU. KOMIIJIEKCHE BUKOPUCTAHHS B SIKOCTI JIIarHOCTHYHOI
iHpopMalii CHeKTpaTbHUX XapaKTEePUCTHK IMIYJIBCIB CTPYMy KBa3iKOPOTKOTO 3aMUKaHHS Ta
BHUXIJIHUX peakiliid TurnoBux enemeHTiB 3aminu (TE3) no3Bonse Bu3Hauntu TexHiunui cran TE3 ta
JIOKaJIi3yBaTH HECIIPABHUH el1eMeHT. TakuM YMHOM CIIPOUIYy€eThCs 00poOKa 1iarHOCTUYHOI iH(opMarii
1 3araJlbHOMY BHIQJIKy CIIPOIIY€ MPHUCTPIii JiarHOCTyBaHHS [3,4].

Meta cratTi. Y CTaTrTi IPONOHYETHCS CTPYKTYypHa 1 (PyHKI[IOHANbHA CXEMH MPHUCTPOIO IS
BH3HA4YCHHs TeXHIYHOTO cTaHy mudposux (TE3J), mo MICTATH MIKpOMPOIECOPHi BEIHMKI IHTETPAJIbHI
mikpocxemu (MII BIC).

Buxiaax ocHoBHOro marepiajay gociigxeHHsi. [IpuiiHATTA pimeHHS TPO TEXHIYHUN CTaH
00’ekra niarnoctyBanHs (O/]), rpyHTyeThbes Ha 6a3i Teopii HewiTKoi oriku. Lle 103Bossie moKkpamuT
rapamMeTpH JTIOCTOBIPHOCTI IIarHOCTYBaHHS 1 HOTO YacOB1 MOKa3HUKH.

Koxuuit okpemuii Tin TE3 cTBOpIO€ThCS Ui PIMICHHS MOPIBHSHO BY3BKOTO, 3a3aJIeri/lb
BH3HAYEHOTO KOJIA 33]1a4, sIKi 00YMOBJTIOIOTHCS HASBHICTIO YHIKQTbHOT CHCTEMH KOMaH I JIsl KOKHOTO
tunty TE3 1 MII BIC, ski BiH wmictuth. Pi3ai tumm MII BIC, HaBiTH Ti, 10 BXOISATH B OJUH
MIKPOTIPOIIECOPHUN KOMIUIEKT, BIJIPI3HIIOTHCS (YHKIIIOHATRHUM MPU3HAYCHHSIM OJHOMMEHHHUX
KOPIYCHUX BHBOJIIB, @ TaKOX iX KUIBKICTIO [5]. ¥V 3B’s3Ky 3 IIMM OpraHizailisi JiarHOCTYBaHHS
nudposoro TE3, sBisie co0010 TOCUTH CKIAAHY 1HXEHEPHY 3aja4dy, a TEXHIUHI pillieHHs (IPUCTPOT),
10 3/IIACHIOIOTh JIIarHOCTYBAHHS, TOBUHHI 33JI0BOJIbHSITA HACTYITHUM BUMOTaM:

- YHIBEpCaJIbHICTh (3a0e3MeueHHs A1arHOCTyBaHHS IMPOKOi HOMEHKatypu nudposux TE3,
ypaxyBaHHsI XapaKTePHUX KOHCTPYKTHBHUX OCOOJIMBOCTEH, MpUTaMaHHUX pi3HUM Tumiam TE3);

- aJanTUBHICTH i HOBI THIU TE3;

- MOXKJIMBICTh HAKONHMYEHHS 3HaHb Yy XOJl eKCIulyataiii 3 METOI ONTuUMi3amii mporecy
J1arHOCTYBaHHS,;

- MOXKJIMBICTh 3aCTOCYBaHHS y CKJIaJi NMEPECyBHHX 1 CTAlllOHAPHUX BIHCHKOBUX PEMOHTHHX
OprasiB, Ha MIMPHUEMCTBAX-BUPOOHNKAX 1 HA PEMOHTHHUX ITIAMPUEMCTBAX;

- BUCOKa MPOJYKTUBHICTb;

- HU3bKa BapTICTh Ta CHEPrOCTIOKUBAHHS (Y TMTOPIBHSAHHI 3 ICHYIOUMMH TIPUCTPOSIMU ).

3a3HaueHi BUMOTU O0YMOBITIOIOTh HEOOXIHICTh CTBOPEHHS TAKMX MPHUCTPOIB A1arHOCTYBAHHS
Ha 6a3i [IEOM. Komm’roTep € spowm, 1o 3a0e3nedye aHani3 HasBHOI Ta orpuManoi I, dopmyBanHs
tectoBux mnociigoBHoctei (TII) 1 mpuitHATTS pimeHHs npo TexHiuHui cran OJl. Bona mosBosnse
IIBUIKO 0OPOOJIATH BETUKY KUTBKICTh JIarHOCTUYHOT 1H(pOpMAIIii, MPOBOIUTH ii aHAMI3, 30epeKCHHS 1
MOTIOBHEHHS 33 PaXyHOK 3HaHb €KCIEPTIB Ta HAKOMMMYEHHS CTATUCTUKH.

CtpyKkTypHa cxema 3alporOHOBAHOTO MTPUCTPOIO aiarHocTyBaHHs mudpoBux O]l 300pakeHa Ha
pucyHKy. 1. Bin MicTuTh y c0o0i AB1 YaCTUHU: 3aCO0M JiarHOCTYBaHHs Ta iHpopMauiiiny yactuny (I4)
[3-5].

O0’exT 3acobu Indopmariiina
JIiarHOCTYBaHHSI JiarHOCTYBaHHS YJacTUHA

Pucynox 1. CTpykTypHa cxema mpucTporo i aiarHoctyBaHHs 1udposux TE3

80



3aco0u niarHOCTYBaHHS MpU3HAYeH1 JUIst (OpMyBaHHS, BUAUICHHS 1 mepeaadi JiarHOCTUYHOT
iHdopmartii Bix 00’€kTa AlarHOCTYBaHHS 10 1H(GOPMAIIIHOI YaCTUHU 1 CKJIQMAIOThCSA 3 HACTYITHHUX
OJIOKIB:

- TU1aTa KOMyTaIlii,

- IPUCTPIH PO3MOALTY;

- Onok aemmdparrii 1 popMyBaHHs KOMaH/ YIIPaBJIiHHS,

- 0110k (popMyBaHHS TECTOBHX MOCTiOBHOCTEHH;

- JDKEPEJIo JKUBJICHHS 3 IPOrPaMHUM KE€PYBaHHSIM;

- OJIOK TIEPETBOPEHHSI;

- 6s10K BUALIEHHS 00pa3y eHeproauHamiunux imnyssciB (EJII) B muni sxusnensas O/

- 610k ananoro-nrdposoro nepersoproBanHs (ALLI);

- IPUCTPIH y3TOKEHHS;

- 3arayibHa muHa (iHTepdeic).

@OyHKIIOHATIBHA CXeMa MPUCTPOIO [Jist AiarHocTyBaHHs nudposux TE3 300paxena Ha puc. 2 ta
CKJIa/Ia€ThCS 3 HACTYITHUX KOMITOHEHTIB!

IInama xomymayii siBnsge coOOI0 MPUCTPIH, IO CKIATAETHCSA 3 HAOOPY pO3’€MIB il Pi3HI TUIH
TE3. KoeH po3’eM MiAKIIOYAETHCS 0 TPUCTPOIO PO3IMOILTY.

Ipucmpiti po3nodiny NpU3HAYCHUNA IS MiIKITIOYCHHS BiJMOBIAHOTO PO3’€MY IIJIaTH KOMYTAIlii
it y3romkerHs: O] 3 6;10koM popMyBaHHS TECTOBUX MOCTiAOBHOCTEH 1 6;10K0M BuauieHHs EJIl B mmHi
KUBJICHHSI, IEPECHJIAHHS TECTOBUX KOJIB, IMIIKIFOUEHHS HAMIPYTH KUBIICHHS 3 JDKEpesa JKUBIICHHS, a
TaKOX JIJIS TIepe1adl Ha MPUCTPOi 0OpOOKH IIarHOCTHYHOI 1H(POpMaIlii OTpUMaHUX BUXITHUX PEaKIIii
(BP) i mapameTpiB eHeproanHaMIi4HOTO IMpoliecy B muHi xuBieHHs O/].

bnox  popmysanna mecmosux nocnioosHocmeu TpuU3HAYeHUH 17 GopMyBaHHS 3aaHOl
MOCTIIOBHOCTI TECTOBUX BIUIHMBIB 1 JIOTIYHUX PIBHIB (Y 3aJ€KHOCTI BiJl TEXHOJOTI] BUTOTOBJICHHS
enemeHTHOI 6a3u OJ1) /u1st mpoBeIeHHS 11arHOCTYBAHHS 3T1JHO KOMaH I YIIPaBITiHHS.

bnox oewugppayii i hopmysanns komano ynpaeninHsa MpU3HAUYCHUN ISl IEPETBOPEHHS KOIY
KOMaH/I, 110 HaaxoaTh 13 [Y, y mapayiensHuii Koa KOMaH/1 yIIpaBIiHHsA 0JJ0KoM (opMyBaHHS TECTOBHX
MOCTIIOBHOCTEH, MPUCTPOEM PO3MOJLTY 1 JKEPEIOM KHUBIICHHS.

IDicepeno orcusnenns 3 npocpamHuM KepyeamHaAM TpPU3HAUEHE [UISl OJIEp)KaHHSA Hampyr
KMBJICHHS, 110 3MIHIOIOTBCS 3a 3aKOHOM, SIKMH 3a7a€ThCsi KOMaHAaMu ympasiainHa 3 [Y.
HiarnoctyBannas O/l HEOOXiTHO MPOBOJAWTH HE MEHII HIK TPH JBOX PIBHAX HANPYTH KUBJICHHS:

HoMiHanpHOMY U, , TIpH SIKOMY BCi HOr0 €IEMEHTH MPAIIOIOTh CTiHKO i rpanuunoMy U, ipu sskomy

npane3 aTHi eNeMEeHTH TMpalioloTh CTiMKo, a Hempame3iaTHi (4d Ti, KOTpl 3HAXOAATHCS B
MepeBIIMOBHOMY CTaHi) BTpavyarOTh CBOIO IMpaIle3/1aTHICTh 1 BUKIMKaOTh BimMoBYy O/I. 'panuuna
HaIpyra )XUBJICHHS U/, MOBMHHA OYTH MEHIION HIXK U, BUXOIsA4YH 3 Toro, mo npu U, > U, mMoxyTh
B1IOYyTHCSI HE3BOPOTHI MPOIIECH, IO TPU3BEAYTh 10 BiamMoBu OJ]

brok nepemsopenns Buxinnux peakiiil O/ npusHadueHuit 11 TpUBEACHHS TaHO1 1IarHOCTUYHO1
iHpopMaii 10 BUIY 3pY4HOrO AJIS MOJAIBIIOTO aHati3y (MepeTBOPEHHS KOAY, CTHCK y CHUTHATYpY 1
T.J.).

FBnok euoinenns oopasy EJ[I 6 wuni scusnenna O/ npusHaueHUin Ui GuUIbTpaLii Ta BUATICHHS
oopazy E/II, mocunenns Buminenux EJII mo wneoOximHoro piBHs [4]. O6pa3z — CyKyIHICTb
nociinoBHocTeit EJII, yTBOpEeHHX JIOTIYHMMH €JIEMEHTAaMH, IO IMEPEKIIOYMINCS TP BUKOHAHHI
BH3HAYEHOTO elieMeHTapHoro TectoBoro BBy (ETB). EnementapHuii TecTOoBHil BIUIMB —
(GYHKITIOHATEHO 3aBepIlieHa MOCIiIOBHICTh KOMaH 1 Ha0opiB iH(GopManiiHux BXigHuX AisHb (IB/])
[6]. Biox BuIiIeHHs TOBMHEH MaTH XapaKTEPUCTHUKH, IO JTO3BOJSIOTH BHAUIATH iMIynbcu EJII
amrutiTyo10 10...70 MA 1 TpuBaicTio 7...75 HC Ha (QOHI IIyMiB y IIUHI )KUBJICHHS.

81



OO0’€eKT MarHOCTYBaHHS

IInata xomyTarii

1L

[pucTpiii po3noainy

‘ ‘ i v v
Brok gopmysanis JIxeperno KUBJIeHHs Brok B0k BUiIeHHS
T 3 MPOTrPaMHUM KEPYBaHHIM €HEeproJMHAMIYHOTO
i IMITYJTBCY
AHanoro-1udpoBuii mepeTBoproBay
Brox nemmudpariii ta

(hopMyBaHHs KOMaH[| YIPaBIIiHHSI t
[Ipuctpiit y3romxeHHs

1r

J L

3aranpHa muHa (iHTEpdEic)

17

Indopmaniitna yactuna

Pucynok 2. ®yHKITiOHAJIEHA cXeMa IPUCTPOIO NS AlarHocTyBaHHs mudpoBux TE3

brox ALII npu3nayeHuit 1yt nepeTBopeHHs oopazy nociigoBHocti E/II 3 anamoroBoi ¢popmu
B uu¢poBy. Buxonsuu 3 ananizy mapamerpi o0pasy, ALIIl moBuHeH OyTH MIBUAKOAIIOUUM, 1100 i3
33/IaHOI0 SKICTIO 3MIMCHIOBATH TepeTBopeHHs. TpuBaiicTs immyibciB EJII B cepenmnboMy ckiamae
6mu3pko 10 He, TOMyY JUIsl BIEBHEHOTO PO3Mi3HAaBaHHS i aHamizy oopa3y EJIl neoOxigHo matu ALIT
13 vactororo auckperm3anii He MeHm HiK | ITm, Ta po3psmHicTio He MeHIm HDK 8 OIT 1
mBuaKoairounM O3Y.

Ipucmpiti y3e00icenns IpU3HAYCHHUH JIJ1s1 TIEPETBOPEHHS BUXIIHOT IarHOCTUYHOI iH(popMartii
O/l mo Bumy 3py4HOro Aiis nepenadi i oopooku B I4.

3acanvna wuna (inmepghetic) MpU3HAUCHA YISl TIAKIIOUEHHS 3acO0IB J1arHOCTYBAHHS 0
iH(OopMaIiifHOT YaCTUHU, a TAKOX JJIs niepenadi komau ynpasmiaas 3 [H va O/] i mepemadi BUXiTHUX
peakmiit O] 1 EJIl B [4Y. KoHcTpykTHBHE BUKOHAHHS 1 CXEMOTEXHIKa 3’€/THaHHS BU3HAYAIOTHCS
CIocoOOM  MiAKIIOUeHHs 3aco0iB  amiarHocTukd a0 IIEOM. Hwuni HaiiOinbm  mMpoKo
BHUKOPHUCTOBYIOThCSI HACTYMHI CHOCOOM TMIAKIIIOYEHHs 30BHIMHIX mpuctpoiB Ao I[TEOM, mro
BHU3HAYAIOTh MIBUAKICTH OOMiIHY 1HPOPMAIIIEIO MK HUMH T AKITFOYCHHS:

- 1o napanensHoro nopty LPT;

- 1o nocaizosHol muad USB 1.1 un USB 2.0;

- 1o nociigoHoi mmHK IEEE 1394 (Fire Wire um 1/Link);
- JI0 CUCTEMHOI IIMHY 3a Joromorolo inrepdeiicy IDE;

- JI0 CHCTEMHOI IIWHHU 3a jponomororo inrepdeiicy SCSI.

HaiiGinbm npuiiHATHUM € BHUKOPUCTAHHS MiAKIIOYCHHS 3ac00iB JIarHOCTYBAaHHS 10
MOCTIIOBHUX IIHH. [Ipy 1IbOMY JOCATAETHCS BUCOKA IMIBHKICTH Mepeaavl JaHUX, BIICYTHI dKOPCTKI
BHUMOTH JI0 JOBKWHU Ka0eIto, BiZICYTHI 3MaraHHsl CUTHAJIIB, HEMae HEOOX1THOCTI BUKOPUCTOBYBATH
JOIaTKOBUH aganTep (KOHTPOJIEP), 3pYUHICTh MiIKITI0UEHHS [7].
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Takum ynHOM, miarHocTruHa iHGOopMaris (Buximni peakmii O] 1 o6pa3 E/Il) uepes 3aranbny
muHy (iHTepdeiic) HaaXoAATh B iH(OpMalliiiHy YacTUHY, J€ 31HCHIOETHCS MOJAIbIIE TIEPETBOPEHHS
I, anami3 1 TpUAHATTS M1arHOCTUYHOTO PilIeHHS Mpo TexHiuHui ctaH OJ] a Takox Joxamizaiis
NeEKTHUX eTIEMEHTIB.

Inghopmayitina yacmuna pu3HAYCHA 1T KepyBaHHSA ITpoiiecoM BIuBy Ha OJ1, cuaxpoHi3arii
it 00poOKHM AlarHOCTHYHOI iHpopManii Ta JIg NPURHATTA piieHHs npo npaue3nataicts O] [3-5, 8].
Ha puc. 3 306paxena ctpykrypHa cxema [4 nns miarHoctyBanHs mudpoux TE3, mo mictsate MIT
BIC. OcHOBHUMM CTPYKTYPHUMH €JIEMEHTAMU CXEMH €:

- 610K Ouckpemnozo nepemeopennsi ®yp’e pu3HAYEHUH AJIS MEPETBOPEHHS T1arHOCTUYHOT
iHpopmanii (mapamerpiB obpaza EJII) 3 uacoBoi oOmacti B wactoTHy. Lle no3Bomsie OimbIu
iHopmaTuBHO aHanizyBatu oTpumany /Il B mumHi xuBnennst O/1;

- O/10K aHanizy nomounoi ingopmayii TPU3HAYCHUNA TSI TIOPIBHSHHS YaCTOTHUX MapaMeTpiB
ob6paszy E/II 1 Buximumx peakmiii 3 etasoHom. I[Ipu po3oixHOCTI JII 3 eTamoHoM OJOK BHKOHYE
“upizanHs BikHa” JII mis momanmeinoi oOpoOKu ¥ aHamilzy. Y 1boMy OJIOII BHXITHI peakiii i
napametpu o6pa3y EJII oOpoOstoThCsi CHHXpOHHO, TOOTO KokHOMY 00pa3y EJII BiamoBimae cBost
BUXIJHA pEaKIlis;

- 010K NOPIBHAHHA NOMOYHOI THGhopmayii TpU3HAYEHUH 11 omryKy noi0Ho01 J{I B 6a31 manux
1 0a3i 3HaHb, A7 BignosigHoro O/, 3 MeToI0 MoAanbIIOro (POpMyBaHHS IUIAHY NPUHHATTS PiIICHHS;

Biox Biox Biox Biomioreka||biok Biox Biox
HaCTPOMKHU

TE3

nopisnsnn ||Gyukuiit | |PYHKUH |lgeyirkoro ||npumsTus
aHajmsa TIDWHATIeK

e S SR —

moAaynb
3HiMaHHA

Baza Baza Biox ITincucreMm | {ITincucrem | |Biaox Jiamorosi

JAHUX 3HaHb dbopmyBaHH | |a BBOAY a YIpaBIiHHSA | [3ac00H

Pucynok 3. CtpykTypHa cxema iH)opMaIliitHOi YaCTHHU TPUCTPOIO VIS A1arHOCTYBAaHHS
nudposux TE3

- 6aza danux MpU3HaUeHa i 30epexxenHs iHdopmaii npo pizHi O, cucremu komana MII
BIC, xomanu yripaBiiHHA 3aco00aMul J1arHOCTYBaHHSI 1 1IarHOCTHYHOI 1H(pOpMAIIii, ika HAAXOAUTh
3 O1. Ho cknany Al Bxonsare Buxiani peaxiii O/ i yacrotHi napamerpu EJL;

- 6aza 3HaHb TIpU3HAYCHA NI 30€pEeKCHHS 1 TOMOBHEHHS 1H(OpMaIlii, TpaBui, 3a SKUMH
OLIIHIOETBCSI  CUTYallis, BUAAIOTHCA pEKOMEHJalii 1100 MapaMeTpiB AiarHOCTYBaHHS, 1
HaKOIHMYYETHCS CTATUCTUYHA 1HGOpMAITis;

- nidcucmema nonoeHeHHs Oa3u 3Hans MPU3HAYEHA [Tl TOTOYHOI 3MIHU TaHUX 0a3u 3HAHb,

- niocucmema 66ederHs: Oanux IPU3HAYCHA JUTs 3MiHM 1HpOopMaIii B 6a31 JaHUX, 00YMOBIIEHOT
HAKOMUYCHHSAM JiarHOCTHYHOI iH(opmalii B X01 MPOBEICHHS 11arHOCTYBaHHS UM JI0IaBaHHS HOBOI
iHdopmartii qs HoBuX 3paskiB mudposux TE3;

- bibniomeka  @yHKyiti Hanedchocmi Tpu3HaueHa s ouiHku  EJ[I  Tepmamu, 110
xapaktepu3ytots I npo TE3;
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- 010K HACMPOINBAHHS (DYHKYIU HAledHcHoCmi TIPU3HAYCHUN IS 3MIHM CTymneHs (yHKIIH
HaJIC)KHOCTI;

- OJ10K HewimKo20 N102i4H020 GUCHOBKY TIPU3HAYCHUN ISl MPUMHATTA PIIICHHS PO TEXHIYHUN
cran OJl 1 nokamizauii nedexTiB Ha ocHOBI aHamizy BuxigHoi /I o0’ekra miarHocTyBaHHA W
iHdopmartii 3 6a3u 3HaHb;

- 610K npuuHAMmMA piuieHHs TPU3HAYCHUN JUIsI TPUNAHATTS A1arHOCTHYHOTO PILICHHS IPO
texHiyHui ctad O/l 1 po3poOKU MOATBIIOTO TUIAHY Aii;

- 610K popmyeanHs KOMAHO KepysanHs NPU3HAYCHUU A pO3pOOKH, mepenadi aaropuTmy
MPOBEACHHS J1arHOCTYBaHHs, KepyBaHHs OJOKOM (OpMyBaHHS TECTOBHX BIUIMBIB Ha OCHOBI
oTpuMaHoi iHpopmarii 3 60Ky IPUIHATTS pilIeHHS 1 6a3u 3HaHb, KEPYBAaHHS HKEPEIIOM >KUBIICHHS,
npucTpoeM posnoairy ta AL,

- 0iano2osi 3acobu IpU3HAUEH] 1151 311HCHEHHSI 11arHOCTYBaHHsI, BitoOpakeHHs oTpumanoi 1
1 CIIOCTEPEKEHHS 3a TIPOIIECOM J1arHOCTYBaHHS.

[TpucTpiii npamoe HACTYITHUM YMHOM. [Iporiec qiarHoCcTyBaHHS MOUYMHAETHCS 13 3aBAaHTAKCHHS
B Komm’torep AaHux mpo tun TE3, mo miarHoctyeThes. Yepes mianioroBi 3aco0u 3MIHCHIOETHCS
yTO4YHeHHs HasiBHOI iH(popmanii nmpo O] (tTun posramosanoi Ha O] MII BIC, enementHa 6a3a,
tomo). Jlam 3amaroThCsi BUMOTH JO IMapaMeTpiB HaiarHOCTyBaHHsA. lle Moxe OyTw KOHTPOJb
(GyHKIIOHYBaHHS, CKOpOYCHa IepeBipKa, MOBHA IEpeBipKa, TOIIO, Y 3aJEKHOCTI BiJ HasSBHOI
iHdopmartii i 3a1a4i JiarHOCTYBaHHS.

Otpumana i HasiBHa iHpopMaris npo O/l aHanmizyeTbes B 0a3i 3HaHb, Jie HOpMYIOThCS TpaBUIIa
(yMOBH) TIpOBEJCHHS diarHOCTyBaHHsA. Ha OCHOBI 3amaHuX yMOB (OPMYIOTHCS KOMAaHIU IS
KepyBaHHS 3aco0amMu JiarHocTyBaHHs. bioky popmyBanns TectoBoi nocmigoBHocti (TI1) 3anaerbes
QITOPHUTM JI1arHOCTYBAaHHS 1 HA0OpH €JIEMEHTAPHUX TECTOBUX BIUIUBIB, SIKI MPEACTABIISIIOTH COOO0IO
(GYHKI[IOHAIEHO 3aKiHYEeHI MOCHiJOBHOCTI KOMaHJ i HaOOpiB iH(POpMAIIfHUX BXiJIHUX BILTUBIB.
Buxonsuu 3 3amaHnx ymMoB, BUOMpaAIOThCs eneMeHTapHuid TectoBuid BIiuB (ETB) BimmosimHo 10
ITOPUTMY JiarHOCTYBaHHS, BU3HAYEHOMY B 0a3i 3HaHb.

Bubip indopmariiitHux BXiJHUX BIUTUBIB MOKHA 3/IIMCHUTH OJTHUM 3 HACTYITHUX CITOCOOIB [8-
11]:

- BAKOPUCTOBYIOYH 3a3JIaJIeTi/Ib yTBOPEHY 0a3y MaHWX, sKa MICTUTh omntumizoBaHi IBB,
po3paxoBaHi i KoxxkHoro tuny TE3;

- Oe3mocepeIHbO 3 KOMIT I0Tepa Yy MPOIIeCi TIarHOCTyBaHH (TICEBIOBHUIIAIKOBA ITOCIIIOBHICTD);

- KOMOIHOBaHMM CIIOCOOOM, SIKMH Tependavae BUKOPUCTaHHS Oa3M JaHUX, L0 YTPUMYE
ontumizoBaHi IBB, a Takox yJgoCKOHaJICHHs 1 MOMOBHEHHS ITi€l 0a3u JaHWX 3a PaXyHOK PE3EpBY
qacy, 10 3a0e3Me4YyeThCsl B MPOIIECi JiarHOCTyBaHHS.

VY nockoHaneHHs 1 TIOTIOBHEHHS 0a3u 3HaHb 1 JaHWUX BiOYBA€ThCS B MPOIIEC] eKCIuTyaTallii, a
TakoX (paxiBIIMHU-EKCIIEpTaMH B JaHii mpeaMeTHi obnacti. UHCIo eleMeHTapHUX TECTOBUX
BiuuBiB (ETB) Bu3HauaeTbes B 0710111 3HaHB, BUXOISIUM 3 33JJaHUX XapaKTEPUCTHK JI1arHOCTYBaHHS
(TocToBipHOCTI 1 Hacy).

3 iH(opMaliiftHOT YaCTHMHM Yepe3 3arajibHy IIMHY HAAXOAATh KOMAaHAM YIPABITIHHS s
¢dopmyBanHs 3amaHoi TectoBoi mocnigoBHocTi (TII). bnok nmemmdpamii i ¢popmyBaHHS KOMaHI
YOpPaBIiHHA MEPETBOPIOE OTPUMAHUM KOJA y TapaielbHUN KOJ KOMaHIW KepyBaHHS OJIOKOM
(opMyBaHHSI TECTOBHMX BIUIMBIB 1 JUKepenoM kuBJeHHS. biok (opMyBaHHS TECTOBHX BIUIMBIB
(dbopmye 1 BUZIa€ TECTOBY MOCTIAOBHICTD IS TIEPEBIPKH TEXHIYHOTO CTaHa 00’ €KTa A1arHOCTYBaHHS
(O). Ixepeno KuUBJIECHHS BiAMOBITHO 10 KOMaH[ YIPaBIiHHA (GOpPMYy€E MEBHY HANPYTY >KUBJICHHS
st O1. BuGip piBHS HanpyTH KuBJEeHHs 3aiexuTh Bif ity TE3 (emementroi 6a3u TE3) 1 3amaui
JiarHOCTYBaHHS (KOHTPOJb Tpare3laTHOCTI, Jokamizamis aedextiB 1 T.4.). 3 O/l 3HIMaeTbes
niarHocTHYHA iH(popMalist (BUXiaH1 peakiii Ta eneproguaamiuni imnynbcu (EJI)). Buxinni peakmii
HAJXOJATh 10 OJIOKY MEepEeTBOPEHHS, € BOHU MEPETBOPIOIOTHCS JI0 BULY 3PYUYHOTO JJIS MTOJANBIIO]
00poOku 1 mepenaui B iHbopmariiiny dyactuny (I4). OgHouacHo B mmHI >xuBiieHHs: OJ] G10koM
BUJIUJIEHHS] €HEPTOIMHAMIUHUX IMITYJIbCIB 3HIMAIOTHCS iMIyJbcH. Lleit 010k MicTUTH y co0i (iibTp,
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1o 3aivicHioe Buninenus EJI1, 1 miacumroBay, ae Bunineni EJI miacumoroThes 10 HEOOX1THOTO PiBHSI.
Hani EJIl nanxonsats Ha mBuakoaitounii AL, ne 3 ananoroBoi popmu nepeTBoproOThCS B IUPPOBY
1 mepenarothes B [H dyepes mpuctpiit y3romkerss. [ludpoa 06podka HeoOXigHa sl IEPETBOPEHHS
it 00poOku oTpuManoi iHQopmarii B 4acTOTHIM 001acTi, mepemayi i 30epexeHHs] A1arHOCTUYHOI
iHdopmartii. B indopmariiiniii yacTuHI 31HCHIOETBCS aHaAM3 1 00poOka BuxigHuX peakmiii (BP) 1
napametpiB EJII mis npuiiuaTTs pimeHHs npo TexHiunuit cran O/].

HiarHoctnuna iHdopMmais HaaxoauTs 3 OJ] y 06a3y manux iHdpopMaIiitHOT 4acTHHH, €
BiI0OyBaeThes ii HakonmudeHHs. 3 6a3u nanux J[I HanxoauTh y GJIOK HEYITKOTO JIOTIYHOTO BUCHOBKY,
OJTHOYACHO 3 IIUM Y IIe¥ 010K HaaxoauTh iH(popMallist 3 0a3u 3HaHb 1 3HaYCHHS (QYHKINN HAJIEKHOCTI
3 6i0mioTekn (YHKIIH HamexHOCTI. Y OO HEYITKOrO JIOTIYHOTO BHCHOBKY BiJOYBa€eThCs
MMOKPOKOBE MOPIBHIHHS IMapaMeTpiB 3HaueHb oTpuManoi J{I 3 eramonom mns manoro tuny TE3, mo
3HAaXOAMUTHCS B 0a3i 3HaHb, IPU BUKOPUCTAaHHI BiAMOBIAHOT PyHKIIIT HanmexxHOCTI. [licns mopiBHIHHS
3 €TaJOHOM Y BIJMOBIIHOMY OJiomi BiAOyBaeTbCs MPUNHATTA PilIeHHS Mpo TexHiuyHuM ctan TE3
(Ge3mocepeHbO Ti€i HOTO YAaCTHHM, SKa MEpPEBIpPSIE€THCS B JAaHUM MOMEHT) Ha MiACTaBl HEYITKOTO
JIOTIYHOTO BHUCHOBKY 1 BioOpaskeHHs 1€l iHdopmarlii kopucTyBady. Takok, Ha MiACTaBl i€l K
iHpopmarii, 3 0a3u JaHUX BiNOUPAIOTHCS [aHi, SKi BIAMOBIJAIOTH CHUTYyaIlli, MO CKJIalach 1
MepeCcuIaroThess B 0asy 3HaHb, 3BIIKM y BHJII KOMAaHJ YMPAaBIIHHS BOHHU HAAXOASATh Ha OJIOK
(hopMyBaHHS TECTOBOI ITOCIIiIOBHOCTI.

BucHoBku. TakuM YMHOM, KUIBKICTH 1 TOPSJIOK MPOXOKCHHS €IIEMEHTApHOTO TECOBOTO
BIUIMBY 1 HaOOpiB JaHUX MOXYTh 3MIHIOBaTHUCh B 3aJIS)KHOCTI BiJ OTPUMaHOi A1arHOCTHYHOI
iHdopmartii (). Taka cucrema mo3Bossie BUukimroIuTH aeski ETB, HeoOXiHICTh y SKUX BiAmamae 3a
pe3yabTaTaMu OTpUMaHUX AaHuX. Lle mo3Bossie 3MeHmuTH KinbkicTh HabopiB y TII, mo npuBouThH
JI0 CKOpOYEHHS yacy aiarHoctyBaHHA. [[0OKpokoBe BUKOHAHHS KOMaH]I 1 MIOTOYHUM aHAIII3 CUTYaIlii,
IO CKJajach J03BOJIAE HE TUIbKHM 31MCHIOBATH JIarHOCTYBAaHHS 0 MEPLIOr0 HECHpPaBHOTO
€JIEMEHTa, aJie 1 1a€ MOKJIMBICTh MPOBOJUTH MOJANBIINN MOIIYK HECTIPABHUX EJIEMEHTIB IIJISIXOM
BUKIIFOUEHHSI BUKOPUCTAHHS JaHWX BiJ BUsBICHOTO AedexTHoro enemerTa. Hosi ETB dgopmyroTbes
Ha TiJICTaBl OTpUMaHoi iHGopMarlii 1 BapiaHTIB IPUHHATTS pillleHb, BU3HAUYCHUX y 0a3l 3HaHb.

3a yMOBHM HEOJHO3HAYHOCTI NpPU MPHUUHATTI PILIEHHA, KOPUCTYBad MOXE BHECTH CBOI
KOPEKTHBH B MEXAHI3M MPUUHSTTS PIICHHS MUISIXOM 3MIHU MOKa3HUKA CTyNeHs (PYHKIIIT HAJIEKHOCTI
9H 3MIHOIO TIOTOYHUX JaHHX y 0a3i 3HaHb a00 0a3i qaHuX. Y BUNAJKY, SIKIIO HOBI JIaHi MPUBOJASTH
710 OUTBII TOCTOBIPHOTO pE3yJbTaTy, Il BUMPABIECHHS Yepe3 IMJICUCTEMY IOMOBHEHHS 0a3u 3HaHb
3aHOCATHCS B 0a3y 3HaHb 1 Oy/yTh BUKOPHUCTAHI B HACTYIHIN MOMIOHIN CUTYaIlii.

Bukopucranns B sskocTi giarHocTuuHO1 iHGopMarttii Buxigaux peakiiit (BP) O/l 1 mapameTpin
€HeProJMHAMIYHOTO TIPOIECY, 3aCTOCYBaHHS JBOX HAMPYT JKUBIEHHS Ta MoeTamHa noOyaoBa
TECTOBO1 TOCTIAOBHOCTI JAalOTh MOXJIMBICTh TPHHUMATH PIIICHHS MPO Mpare3JaTHICTh 00’€KTa
TIarHOCTHKY 3 JOCTOBIPHICTIO HE HI)KUE 3aJ]aHO1 32 TPUMHATHUN Yac.
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PhD. Okhramovych M., PhD Koval M., PhD Kravchenko O.
Shevchenko V.

DEVICE FOR DETERMINING THE TECHNICAL CONDITION OF DIGITAL THESIS
THAT USES ENERGY DYNAMIC PROCESS PARAMETERS

The article examines the structural and functional diagrams of the device for diagnosing existing and
prospective typical digital replacement elements, which contain microprocessor-based on large integrated
circuits and are part of the radio-electronic equipment of the Armed Forces of Ukraine. The principle of
operation of the device is based on the use as diagnostic information of initial reactions (IR) of object of
diagnosis and parameters of the energy-dynamic process. The use of two power supply voltages and the
step-by-step construction of the test sequence (TS) makes it possible to make a decision about the operational
efficiency of the object of diagnosis with reliability no lower than specified for an acceptable time. Decision-
making about the technical condition of a typical replacement element and localization of defects is carried
out with the help of a personal computer based on the theory of fuzzy logic. The computer is the core that
provides the analysis of the available and received diagnostic information, the formation of test sequences
(TS) and decision-making about the technical condition of the object of diagnosis. It allows you to quickly
process a large amount of diagnostic information, carry out its analysis, storage and replenishment due to
the knowledge of experts and the accumulation of statistics. This makes it possible to exclude some
elementary test effects, the need for which is eliminated based on the results of the obtained data, as well as
to reduce the number of sets in the TS, which leads to a reduction in diagnosis time. Step-by-step execution
of commands and current analysis of the situation allows not only to carry out diagnostics up to the first
Sfaulty element, but also makes it possible to conduct a further search for faulty elements. The advantage of
the proposed device is the possibility of increasing the reliability of diagnosis without increasing its duration.

Key words: energy-dynamic process, radio-electronic technology, test sequence, diagnostic object,
source of diagnostic information, typical replacement element.
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METHODS OF MATHEMATICAL SIMULATION AND MACHINE IDENTIFICATION
OF ANOMALOUS DIFFUSION PROCESSES

For the class of anomalous diffusion processes, the mathematical models of which are formalized
in the form of variational inequalities in partial derivatives, a method of mathematical modeling based on
the optimization procedure is proposed. The method is considered in relation to the generalized
mathematical model of the studied class of anomalous diffusion processes. Which made it possible to
ensure the principle of unification and typification in the application of this method, as well as the
correctness of using the generalized mathematical model in applied problems of mathematical modeling
of known industrial and practically important natural cases of anomalous diffusion processes. At the same
time, the task of implementing mathematical models of anomalous diffusion processes based on the
proposed method is reduced to finding the maximum of the Hamiltonian function defined in the state space
of the processes under consideration. A method of parametric identification of mathematical models of
anomalous diffusion processes in the formulation of the problem of optimal control is also proposed. The
method is reduced to the use of the optimization procedure of the gradient projection method. The
possibility of solving the problem of parametric identification in cases of both linear and non-linear
mathematical models of anomalous diffusion processes is proved. Moreover, the nonlinear formulation of
the parametric identification problem does not lead to computational implementation complications, since
the solution is based only on finding the gradient projection of the state function of the anomalous
diffusion process. The proposed methods are presented in strict compliance with the provisions of
Sfunctional analysis, which ensures their correctness and adequacy in solving a wide range of applied
problems.

Keywords: anomalous diffusion process, mathematical model, variation, variational inequality,
optimization, principle of unification and typification, gradient, parametric identification.

Introduction. In a number of important applied tasks technological (or naturally) processes
are characterized by deviations from well-known physical laws. In this regard these processes
received in special literature the name anomalous (in particular, abnormal diffusive) [1 — 4]. First
of all, the reological processes connected with mining can be an example of such processes. For the
description of abnormal diffusive processes, as the adequate mathematical models (MM) it was
offered to use the device of variation inequalities in private derivatives [5 — 8].

As it was shown in work [9], in practical appendices it is most convenient to use the following
formalization of abnormal diffusive processes.

Let the function y(7,z ), defined on a bounded open set Q of the space R", n =12, with smooth
boundary I' and the time interval (0,7, ) for ¢, <o, Q=Qx(0,¢, ), Z=Tx(0,¢, ) is the solution of

the variational inequality
_.0 : :
yek: [m(z)a—‘f,v—wj+(B(v)w,v—w)+f(v)—1(u) >

>(fv-y) VveH'(Q), (1)
v(0,z)=w,(z), (2)
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where the operator B(y) specifies a linear transformation B(y): H'(Q)— H'(Q) and is defined
by the bilinear form:

Oy O(v-vy)
(B(v)w,v—\v)i(;g'T]df, 3)

f — the driving function of the process, for which the operation ( fv— \|J) coincides with the scalar
productin I*(Q), i.e.
(fv=v)=[lrz)v-vla or (fv—v)=[[f(z)v-vlar
Q r
(hereinafter, for simplicity, restrict ourselves to the tasks at the border I"); ; () — convex functionals

defining the kind of physical process in reology and which are specified as follows
JC)=[o0w.2) My)dr, j(-)=[o(v.z) M(y)dQ. )
r Q

In the relation (4) accept that ¢(-) — is a continuous function, A(-) — is continuous differentiable or
not having the properties of differentiable functions.
Space of admissible functions ¢(-) and A(-) are defined as Ae L”(Q ), Ae L*(Q ) where it is

assumed that ¢(-), M(-)e L°(Q ), O = Qx(0, t, ) and the spaces A and A are Banach with respect
to the norm

locw.Z ), =lo(w.2),. 5,
The aim of the study. The purpose of the research is to develop methods of numerical
implementation (mathematical modeling) and parametric identification of mathematical models of
anomalous diffusion processes, presented in the form of variational inequalities using the principle
of unification and typification.

Presentation of the main research material. First, we will consider the method of computational
implementation of mathematical models of anomalous diffusion processes. At the same time, based
on the principle of unification and typification, in further considerations we will use the generalized
MM of the studied processes.

1. Metod of mathematical modelling of abnormal diffusive processes. The proposed metod
for solving variational inequalities of the form (1), (2) is based on the proof of the following
statements.

To find the optimal solution w(¢,z ) of the variational inequality (1), (2) there must exist a nonzero
continuous function p(t¢,z), so that at any time ¢in the interval 0<7<T (T — time of physical

processes) the Hamiltonian function A in the spatial domain Q (or on its boundary I") would take
the maximum value, where

A =((B)T.7 =)+ (%)= o(9)~(6(9.5).5 -9)- (1.0~ 9)). )
Carry out a preliminary series of reforms to simplify the original formulation of the problem.
Introduce the notation

o(t,2) My)=D(y), ot.z)-A(v)=(v)
and

d(y)=[@(y)dr, o(v)=[d(v)dr.

In addition, introduce an additional unknown function 6(y,v), the structure corresponding to the
functionals j(-), such that
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(O(qf,v),v—\v)z 0 Vvek.
Taking into account the executed transformations introduce the relations (1), (2) in the form

yek:
[m(z)%—“t’,v—w}(B(v),v—w)+¢(v)—¢(w—
~(6(y,v)v-v)=(fv-y) Yvek. (%)
v(0,z)=vy,(z), (6)

To solve the problem of finding a state function w(¢,z), use an optimization procedure of the
Pontryagin maximum principle [10], for which choose the following performance criterion

J:minj}|v—w|dtdf. (7)
ro

The physical meaning of this criterion follows from the next. The trial function v(%,z) is some
approximation of the unknown function y(¢,z ), reflecting only the essence of physics in the specific
process. Therefore, the adequacy of physical processes caused by the action of functions v(¢,z ) and
y(t,z ), is provided up to the accuracy within the difference between these functions. In this case,
the integral difference between the trial v(¢,z ) and the unknown w(¢,z ) functions can be regarded

as a quantitative measure or a penalty for the deviation of the actual flow of the process from its true
value.

Obtain the necessary optimality conditions of the problems (5) (6), (7).

According to [6], introduce a new coordinate

0’c

2
=y — . 8
aie YL ®)
Thus, the original problem will be considered in (n+1)-dimensional space with the equation of
dynamics
yek:
_o0y - - ~ ~ ~ ~
m(Z) =5 = |+ (BT =)+ 6(V)=o() -
-(0(F.7) 7 -9)=(r.v-§) viek, ©)
where

Y= (G,\Vl,...,\un), V= (G,vl,...,vn)
with the initial conditions
§(0,2)=[0,y,(2)].
Assume that we have found y(¢,z ). This condition corresponds to the relation

min TV—detdF—>J. =J".
J‘J‘| \V| min
ro

At t=1(0<1<T) perform a needle-shaped variation with the duration €. As a result of the
variation performed the value of the functional J (7) changes

min *

jzmv—mmdrw
ro

Write down the detailed result of the variation
5 =¥ -G =el[(B(y)T.V - )+ (V) - o(F ) -
—(0(9.9).5 =9)- (/. =9)]-(BG)T w)+ 6§ )— (0% ), %)~ (1)}, (10)
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Express v through the variation and optimal function of the state

V=y+0v. (11)
Substituting (11) into (9), obtain
yek:
_ OV o oy~ ~ [~ e~ ~ o ~
(220 575 = (B0 .54 57)0) 05+ 59) 400 -
=(0(.(F + V). (7 + 7))~ (/. (¥ +V)-§) VieK. (12)
For further transformations use the coordinate-wise analog (12)
y,ekK:
_ 0V, o N~
(m(zi)w’(\vi +6vi)_\ljij =

= (B(Y)\Tli’(\Tli +8"7i)_\T]i)+¢(\T]i +6‘7i)_(|)(\T/i)_
_(e(\Tli’(\T]i +8;i))’(i|7i +6‘7i)_\T/i)_(f:(\T/i +6‘~}i)_\T’i) v‘ji €k;
i=01,...n. (13)
Expand (13) in Taylor series and restrict the consideration with the quantities of 1-th order of

infinitesimality
oy, ov,
m(z, )| —+—|=
( ’)( ot ot j
= (BOVT )+ 6(0,)-(1.9,)+
30 (B ). 9.),+0(5,)- (/. ,)]
oy,
From (14) it follows that
V. L B(y)vy., vy, v.)—(f, v,
R il CAZA AL 2 ) P
at i=0 6 Vi
Now turn to ¢ =7 . Define a variation of the functional at t =T
8 _p=J~J,, >0 or —dJ,_, ==da, . <0.
Introduce the variable p(¢,Zz) so that when ¢ =T this condition is satisfied

~8J,_p =—=80(T)=(8V,p) . (16)
Coordinate wise analog (16) is as follows
—8J,_, ==80(T)=(v..p,),_,, i=01l..n.
Since do(T ) > 0, in order to satisfy this relation there should take place:
p’(T.z,)=-1; p,(T,z)=0,

&%, i=01...n. (14)

i=01,...n. (15)

where i=0,1,...,n; j=1,...,n.
Thus, if the optimal solution is not found, then —dJ <0, and for the optimal solution —&J =0 is

valid, since the variation of functional must be zero for the optimal solution.
Associate a variable p(t,z) to the dynamic equation of the process observed through trial function

v(t,z ). Find a variable p(t,z ) which satisfies

<8§(t,2),]3(t,2)> = <8\7(T,E),}~7(T,E)>WS[ST = const .
Then we have

%{6%,2),50,2)) - <—86wt’2) ,13(t,z)>+<—a”~’g:’5) ,SV(t,E)> ~0. (17

6t T+e<t<T
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Coordinatewise analog (17) is

ZM Bt Z)+28v(t 9PVi(LE) 4. o1, (18)
i=0 ot ot
. . ... 0dv(tz)
Substitute in (18) the value of the derivative Q7 from (15)
4
n(z)3 xS LBV T 0 )-(1F ) |
1 i=0 av,‘
+28VE—0 i=0,1,. (19)

i=0
Change the order of summation in (19)

m(z)z&{y ol(B(v)9..9.)+0(v,)- (1.9 )]+afz}:0;

ov, ot
i=01,.,n

Finally get

0P, __3 AlBIV T )-(LF

i of — D5 i=01,..,n

ot = ov,

Note that this equation is the dual of (5), and the variable p(7,z) is expressed through the function
of phase.

Again turn to the variation of functional (7) at t =T
-oJ,_; = <817(t,2),f9(t,2)>tzr =0
Replace the variation 8V with the value of (10), reduce by € and, since T can be arbitrary, obtain
(B().7 - 5)+6(7)-6(F)-(6(.%) 7 -§)- (/.- F)) 5),.. -
~(B)T.9)+6(9)~(1.9)5),_, =0. (20)

From (20) it follows that the second summand in it corresponds to the optimal solution of the
variational inequality (5). In the case when the optimal solution y(%,z) is found, variation of

functional J will be zero, i.e. &J =0. Given this, the first summand in (20), defined by the
Hamiltonian function

=((Bv)§.7-§)+o(V)-o(G)-(0(F.7) 5 -9 (£.0-TF)5). @D
should take the maximum value. Thus, the above statement is proven. Let’s show the possibility of

determining the maximum value of Hamiltonian function.
Coordinatewise analog (21) is defined by

7 ={((Bv)¥,.5 %)+ 6% )~ (¥, )~ 0,%).5 ~5,)- (/.G -5,).5.):
i=01,...n. (22)

To maximize the value of the function H , it’s necessary to set all the partial derivatives of this
function to zero by a testing variable v(7,z ), that taking into account (22) gives the system of

equations
—=0; i=0,1,...,n. (23)

Coordinate wise analog (22) contains (n+1) of v, functions, (n+1) of 0, functions and (n+1) of
p,; functions. Since the equations (23) are only (n+1), and the unknown are (3n+3), then the
system (23) cannot be solved. To solve (23) define also the partial derivatives
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H
Z—e:pi; i=01..n. (24)
oH

_ o0y, . -
—=|m( z. —Z,V.— s :0,1 ..... . 25
op [ (z;) il W;} i n (25)

In this case, the solution of (23) can be obtained.
As a result of the reasoning done, the scheme of the algorithm for solving variational inequality (5)
using the maximum principle can be represented as follows:

1. The dynamic equation (9), subject to the additional coordinate ¢ is written down.

2. An auxiliary function (Hamilton) A in accordance with the expression (22) is compiled.

3. A test function v(7,z) that delivers maximum H functions in accordance with the expression (23)
is determined. For the redefinition of the independent variables 6 and p the system (23) is
supplemented with equations (24) and (25).

4. The unknown variable (¢,z ) is determined by the test variable v(¢,z ), which gives the maximum

value of function H .

2. Method of parametrical identification of abnormal diffusive processes. At statement of
an inductive task (1) — (4), the method focused on numerical machine realization can be offered
parametrical identification of MM of a look. The essence of a method consists in the following
It agrees [11], to MM (1) — (4) (in increments) it is possible to present in a look

_M_Ii{g(y)mmv@dz > Zklgj(z)fj; Vy,vekK
ot o i 0z; j=1 , (26)

(0=, o

where y = y(z,z) — sought function; v = v(z, z) - trial function; K - a lot, of that is defined
functions y = y(r,z) and v =v(z,z); f - exciting function; k - number of exciting functions; ¢(z)-
Dirac’s function; m = m(-) and B = B(-) - identified parameters.

As criterion of quality of the solution of a problem of identification we will accept functionality of a
look

J[m<->,B<->1ﬁ{ J[w'<z,z,m,3>—Fjw<z>]2dr}, @8

where (s, z,m, B) - exact values sought functions; F /.“' (t) - measured values of the sought

function; 7" - time of measurements.

Let’s show that the accepted criterion of quality will be differentiable in any point of spatial area
z € Q (including and its border 1), i.e. an increment (28) equal
AT = J[m+n") (B+1*)] - J(m,B)
represent able in a look
AT = [ (m. By Jaz + [ 77(m, B)n® Jaz |+ [OQ\h'"
o

. )+ O(”hB . )] , (29)

where J'(m, B) — some function from I (Q), 0(”]/1”’ HLZ ) and O(”hBHL2 ) - residual members
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such, that fim |ofo Yo" V' |20, tim jofo Yo ' |2 0.
a” =0 a” >0
Let’s write down formally a functionality increment

w3l s )7 OF ot )] i)
= i{_f{{[\ll(t,z,m,B)— FY (t)] + Aq/(t,z_i )}2— [\ll(t,Zj,v,B)— FY (t)] }dz}:

J

Zk:{{j2[\ytzm3 —F(; ]szzdz+jmy tz)} (30)

Let’s transform this expression to a look (29). For this purpose we will enter into consideration of
function p:, (t Z) = p* (t z,m, B) as the solution of the following regional task

m@pw iz{

, 31)
_ 2[\|1(tk,z,m,3)— O, e (32)

The first integral in the first composed in the right part of equality (30) taking into account (26), (27),
(31), (32) it will be transformed so

I = 2[\utsz ]A\utz

- jp:/ (tk:Zj)A\V(tk;Zj): J'[tj-%(pz,A\p)dt]dz =
Sl

\Av@dz>2§ )/ Vyvek

P,

t=t,

)

Integrating the last expression in spatial area, we will receive the following result
dt =

e R L |

:IML()HZ B, |v|HA\|/ . (33)

Here, and further, designation () determines as the linear (from space), and non-linear (from required
function) parameter. The second integrals in composed in the right part (30) the members of the look

[OQVZH‘Z )] , presented in (29) and written down for spatial problem definition define. Let’s have in

this case

NG jL(KzB p |v|Hh"’dz+0Q|h|| ) (34)

m
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and, the step #¥ determines cooperative value by steps 4" and #”. As a result we will receive that
the increment of functionality (28) is represented in the form of expression

AJ = j (KZB . Hh“’dz+0q )

Thus, required representation (29) for functionality (28) is received, and the gradient of this
functionality looks like

JTm(), B()] HZB( P MH VzeQ,tel0r]. (35)

Further, having a gradient (35) and using procedure of a method of a projection of the gradient [11],
defined by ratios

Q:{q(l‘):q(t)eLz[O,tk],aSq(t)Sb,VtE[O,tk]}
q(t) a<qlt)<b,
Prla@)]=1 a qlt)<a,

b, q(t)>b.
For identified functions m(-) and B(-) also we will receive final ratios on an offered method of

parametrical identification

mu+1(.): <m

B,., () =

(
o fiza(-»mvﬂdw

(0} - .
B, _,B ——% Bl B
max’ " r m() |:( P ( )p\u |V|):| > max’

where 0, and o, - method parameters, defined by practical consideration, » — step of the

numerical decision.

Conclusion. The conducted numerical researches showed that the offered methods of
mathematical model operation and parametrical identification of the abnormal diffusion processes,
based on iterative procedures of optimization possess good convergence (the decision is reached no
more, than for 8 — 10 iterations) at accuracy of the decision 0,2% are not lower.
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Jlna Kknacy anomanvhux ouysiitHux npouecie, MmamemamuyHi mMooeni AKUX (opmanizoeano y
eu2nAdi eapiauiiinux HepieHOCMel Yy YACMUHHUX HOXIOHUX, 3ANPONOHOBAHO MEMOO MAMEMAMUYHO20
MOOenI06anHa Ha O0CHO8I npouedypu onmumizayii. Memood po3nAHYmMoO 6i0HOCHO y3a2anbHeHOi
MamemMamuyHol Mooeni 00CaiONHCY8AHO020 KNACYy AHOMATbHUX Oudysiinux npouecis. Illo oano 3mozy
3abe3neuumu npunyun yuigikayii ma munizayii y 3aACmMoOCy8aHHi O0AHO20 Memoody, a4 MmAaKoIHC
KOpeKmHiCmb GUKOPUCMAHHA Y3A2ANbHEHOI MAamemMamuynoi mooeni 6 NPUKIAOHUX 3a0a4ax
MamemMamuyHo20 MOOEAI0BAHHS 8i00MUX NPOMUCIOBUX MA RPAKMUYUHO BANCIUGUX NPUPOOHUX BUNAOKIE
anomanvHux oudysininux npouecie. Ilpu yvomy 3adaua peanizayii mamemamuuHux mooeneil
AHOMANbHUX OUY3ilHUX npouecie HA OCHOGI 3ANPONOHOBAHO20 MEMOOY 3600UMbLCA 00 HOULYKY
maxcumymy @ynxuyii Iaminoemona, eusnauenoi'y npocmopi cmanie npouecie, axi pozenaoaromscsa. Taxosnc
3ANPONOHOBAHO MEmO0 napamempuyHol ideHmuikayii mamemamuyHux mooeneii AHOMATbHUX
ouysininux npoueci¢ y nocmanoeyi 3a0ayi ONMUMANbHO20 ynpaeainus. Memoo 3600umbca 00
GUKOPDUCMAHHA ORMUMIZAUIiHOl npouedypu memooy npoexyii zpadiecnma. /losedeno modcaugicmo
PO036’a3anHA 3a0aui napamempuynoi ioenmudpixayii y eunaokax aK JAiHIUHOI, mak i HeNiHINHOT
MamemMamuyHux mooeneil AaHoManvHux ougysiinux npovyecis. Ilpuuomy, neninitina nocmanoska 3aoaui
napamempuunoi i0oenmuikauii He RPU36OOUMb 00 YCKIAOHEHb 00UUCTIO8ATNbHOT peanizayil, OCKITbKU
DO036’A30K [PYHMYEMbCA UMle HA GIOHAXO00ICEHHI RPOEKYIT cpadicnma (QyHKuii cmany anomanbHozo
oughysiiinozo npouecy. 3anponoHo6aHi Memoou GUKIAAOEHO i3 CMPOUM OOMPUMAHHAM NOJI0MNCEHD
dyukuionanvnozo ananizy, wio 3ade3neuye iXHw KOPEKMHICMb mMa a0eKeamHicms npu po3e’a3yeanHi
HWIUPOKO20 KON RPUKTAAOHUX 3A0aY.

Kniouosi cnosa: anomanvruit Oudy3iitnuii npoyec, MamemamuiHa mooen, eapiauis, eapiauiiina
HepieHicmb, onmumizayisa, npuHyun yHiikayii ma munizayii, zpadicnm, napamempuyHa
ioenmudpixayis.
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OCOBJIMBOCTI HAPATHUBIB BIMHU B YKPATHI, IOIIIMPIOBAHUX
B IHOOPMALIHHOMY IMPOCTOPI KPATH-YYACHUKIB
I MPOBIIHUX JEPKAB CBITY

Y oanit cmammi eusueno cxnadosi ma 3micmoee HANOBHEHHA, AKI GUKOPUCHIOBYBANUCDH
npomuenukamu Ykpainu ma ii coro3HuKamu 011 popmyeanusa Hapamueie Ha HOYAMKY ma 8 X00i GiiiHuU
P 6 Ykpaini. 30kpema makux, aki po3noscrodiceni 6 ingpopmauiiinomy npocmopi HadiILUW 6NIUEOBUX
oepoicas ceimy (kpain “Benuxoi cimku”), ma ecepeduni camoi YKkpainu, npuznaueHi 011 6naugy Ha
Hacenenua 3axionozo peciony. /ocnioyicenna cmauny é yiil 2any3i ceiouumos, w0 peHomMeH Hapamugy
docums pemenvHo ORPAUbOGAHUNl 3a KOPOOHOM, 30Kpema 6 Kpainax CIIIA ma €sponu. Lo oac 3mozy
GUKOPUCMOGY6AMU HANPAUIOGAHHA Yy 2a1y3sX, AKi 6 YKpaiui napazi € HeoOXiOHUMU ma HAO36UUATIHO
HEPCReKMUGHUMU: CIMPAMeiUHOT KOMYHIKAYIT, 36’A3KaAX 3 2POMAOCbKicmio, iHhopmauiiino-ananimuunin
dianvnocmi mouwyo. Hapamueu w000 noodiii éitinu pgh 6 Ykpaini poznoodineno no zpynax, 6ionogiono 0o
peziony - 6 ingpopmauiitnomy npocmopi ak Ykpainu, max i 3a it mexcamu. Buxnadeno smicm napamuais,
enacmueux KodxcHii zpyni. /locnioxceno ocoonusocmi hopmysants Hapamueie nio uac eitinu peh é Yxpaini
y cepeoosuuiax: 6 ingopmauiiinomy npocmopi 3axionoi Ykpainu na nouamky 6mopeHeHHA; &
iHhopmayiiinomy npocmopi Haiidinbwi NAUGCOBUX OePIHCAs Ceimy, Wi0 3a0aiomsv meHOeHuii y ceimogii
nonimuuyi it eKOHOMIYi ma 6U3IHAYAIOMb PO3BUMOK NOOI, AKUIL 6NIAUBAE HA NOOAILIMUIL WIAX DA2AmMbOX
kpain ceimy. Takooc 0ocnidxceno ocodausocmi nHapamugie 6 iHGopmayiiinomy npocmopi Kpain
(00’°conans Kpain), aki niompumytoms cmoponu giithu. B xo0i ananizy nosunnozo xkonmenmy 3MI kpain-
YUACHUKIG GIIIHU MA 0ePIHCAB-COIO3ZHUKIE NPUOITIEHO Y6azy AK JIH2GICMUYHUM 0COOIUCOCHAM MEKCHMIE,
mak i ix npacmamuyHum CcKa1a0oeum. B x00i ananizy OaHux 6uU3ZHAYEHO OCHOGHI memMu, 00 AKUX
30IlICHIOEMbCA BIOCUIAHHA 8 NOBIOOMIEHHAX, MPAHCAbOBAHUX HA NEGHI ayOUmopii, ma 0CHOGHI HANPAMU
UinbL06020 cnpamyeanns ingpopmauii. Buaeneno mendenyito npomupiu y 3micmi napamueis, aKi enracmuei
3MI kpain 3axooy (CLIA i 3axiona Eepona) i Cxody (Kumaii ma Ipan) i3 6ionoeionor niompumkoro Humu
Haubinbui pe30HARCHUX meM THPOPMAUIiH020 CYRPOBOOIHCERHA NOOINl KOMHCHOIO 31 CIOPIH — NPUOIUHUKIG
gilthu. Busnaueno nanpamu nooanvuio2o 6ueuenHs ma 6nOPAOKYBaAHHA OAHUX Y O0CTIONHCEHHT Hapamugy
nompeodye onpaytoeannsa. I pozeumok nodiii ceiouums, wio yeil HaNPAM He 6apmo i2ZHOPyeamu.

Kniouosi cnoea: napamue, ingopmauiiinuit npocmip, ayoumopia, RnOWIUPEHHA, ULIbOEA
CHPAMOGAHICHb.

Bcmyn ma nocmanoeka 3adaui . Taopmariiiine CynmpoBODKEHHS CTOPIH BIJIIrpae BaXIJIMBY
pONIb Y BOEHHUX KOH(IIKTaX, 3a JIOMOMOTOI0 HHOTO BHU3HAYAETHCS 3arajlbHa XapaKTEPHUCTHKA
YYaCHHUKIB Ta MPOBOAUTHLCS HAJICKHE TPAKTYBAHHS TOJI1 Ta 0OCTAaHOBKH.

OcobnmuBoi yBarm mix dac BiliHM 1OTpeOye HOBUHHUM KOHTEHT, SIKHH HAaIlOBHIOE
iHdopmartiiiauii mpoctip. OCKIIBKH y Horo ¢hopMyBaHHI 0epyTh yuacTh 3MI sik BiacHi, Tak 1 KpaiHU-
NPOTHBHHUKA 1 NMPOTHOOPYHMX TEOMONITHUHUX 00 €aHaHb. BaximBuM y po3poOIli BKa3zaHOTO €
dbopmyBaHHSI HapaTUBY. 3TiHO BH3HAYCHb BITYM3HSHUX BUCHHUX, HAPATHB — II€ OMHC TMOJIIN 3
MEBHOT TOYKHU 30py. Y HapaTHBHUX PO3MOBIAAX MOJii HE € OHTOJOTIYHHUMH, BOHU CTBOPIOIOTHCS B
mporieci camoi omoBiai W onpasy x iHTepnperyroThes [1]. Lle mepexka TpUYMHHO-HACTIIKOBUX
3B’S3KiB, 110 PO3KPUBAIOTH, 11O 1 3 4OTrO BHUIUIMBae. HapaTuBu 3a1al0Th NPUYMHH BiCBKOBUX i,
00 BUIIpaBAaTH iX B 0YaX CBOT'O HACEJEHHS Ta BChoro cBiTy [2]. OTxke, popMyBaHHS HapaTUBIB 13
BOJIOZIHHSM BiJIMOBIAHMMH 3HAHHSIMU Ta BMIHHSMH IIIOJIO IbOTO CTAHOBHUTH OKPEMHUI PO3JLI, KU
CTiT onaHyBaTy (DaxiBIsIM 3 MaCOBUX KOMYHIKaIliil Ta iHGopMaIliitHO-aHAII TUYHOT AISUTHHOCTI.

HapatuB € tunoBoo (opmoio, 3a JOMOMOIOI0 SIKOi JIFOJAM HAMAararoTbCs MOSCHIOBATH CBIT.
HapaTuBHa BiliHa 103BOJIAE€ 3pOOMTH Tak, MO0 CYNMPOTHBHUK PO3IIHIOBAB IMOIii 3a JOTIOMOTOIO
HapaTUBY, CTBOPEHOI'O 1HIIOI0 CTOpPOHOI0. HapaTuB 3aae MexXi MK MPaBHIIBHUM 1 HEMIPABUILHUM
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ceitamu. lle mirepatypuuii ¢opmar, HAUMOMUPEHIIINK y BCl YacH. 3 Ii€l IPUYMHU BiH BUSBUBCS
3arpe0yBaHuM i B iH(popMaIliiiHuX mpouecax mija yac BiitHu pocii (pd) B Ykpaii.

[Tepemora B HapaTUBHII BiliHI IPUXOAUTH PA30M 13 3aMIHOIO OJTHOTO JIOMIHYIOUOTO HapaTUBY
Ha iHIMHA. B pe3ynbTaTi armioayioTh He EPEMOXKITIO, a HApaTHBY.

Bce 11e mpu3BOUTH 10 3araliIbHOTO0 BUCHOBKY, 1110 3 BUKOPHUCTAHHSM BCE OUTBIIT PI3HOMaHITHUX
Ta YAOCKOHAJICHUX TEXHOJIOTiH (opMyBaHHs iH(GOPMALIIHOTO CYNIPOBOKEHHS 3pOCTA€ BAXKIIUBICTD
He GakTy y Gpi3MIHOMY IMPOCTOPi, a HAPATUBY Y BIpTyaTbHOMY MPOCTOPi. A BIpTyaiabHICTb Ja€ TAKOXK
0e311i4 BapiaHTiB, IPUYOMY 1 TAKHX, SKi MOXKYTb BPATYBaTH CUTYaLli0 y (hi3nyHOMY mpocTopi [2].

JlociiKeHHsT HApaTHUBY B aCIIEKT1 CTPATET1YHOT KOMYHIKaIli mpoBoamsiocs y [3]; y [4] BUBUeHO
(eHOMeH HapaTHBy 3 MOTJIAAY MOJITHYHOI KOMYHIKalii, 3 ypaXyBaHHIM HaIpaliOBaHb CYMIXHHX
HayK (COII0JI0rii, ICUXO0JIOT1i, JIIHTBICTUKHN), Y [5] IpencTaBIeHO TEOPETUYHI OCHOBH JTOCIIIPKCHHS
HapaTUBY B Cy4acHil JIHIBICTUYHIN Mapagurmi.

Orusi 3apyOiKHUX HAYKOBHUX JAOCTIKEHB CBIAUNTD, III0 BUBYEHHS SIBUIIA HAPATHUBY Y KpaiHax
3axoy Mae OUIbII PO3BUHYTY ICTOPIIO 1 BIAMOBIIHI HAYKOBI Ta MPAKTHUYHI HANPALIOBaHHS. AHali3
3apyOKHUX HAyKOBUX BHAHb IMOKAa3aB aKTUBHY yBary (axiBIliB /10 IIbOTO HAMPSAMY Ta IMPAKTUIHE
BUKOPUCTaHHS HAIPallOBaHb B PI3HUX TaIy3iX CYCHIUIBHOIO XHUTTA Ta iHPOPMAIIHHOI AiSTILHOCTI.
Tak, B [6] mpenacTaBieHO BaXKJIMBICTh HOBUX MIiAXOJIB Y METOMOJIOTIT PO3BUTKY HapaTHBY Ta
BU3HAYCHO BAXIJIMBY poOJb JochikeHHs HapatuBy (Narrative inquiry) Ta B3a€MO3B’A30K B
iHdopmartiiiniid aismeHOCTI. [llomo mpobiem B ompaifoBaHHI TaHUX Ta HEOOXITHOCTI MPABUIHLHOTO
PO3YMiHHS aHaJi3y HapaTUBY Ta 3aCTOCYBaHHs Y HbOMY THYUKHUX METOIUYHHUX MiIXOMIIB, HACTbCA Y
[7].

V [8] 3ampoBaakeHO HOBI 00’ €KTH yBar y I0CI1PKEHH] HApaTUBY Ta 3alPOIIOHOBAHO BUBYATH
HE JIMIIE TEeKCTH, aje ¥ IHIII HapaTWBHI KOHCTPYKIi - 300pakeHHs (MeMH). 3a SKMMH MOXHa
CIIOCTEPITraTH 3a PO3BUTKOM CLIEHAPIiB y HOJITUYHOMY, ICUXOJIOTIYHOMY Ta COL[IaJIbHOMY HalpsMax.
VY [9] mocmimkeHo ocepeaku aiaciop Ta mpoOaeMu Mirpailii, mpaBuibHE (OPMyBaHHS HapaTUBIB y
SIKUX BYKJIMBO JUISL BUPIIICHHSI 1X COLIaTbHUX MPoOsieM. 3 MiTKPECICHHSIM Ba)IUBOCTI BMIHb IS
CTBOPCHHS HApAaTHBIB y COLIIAJIBHOMY CEPEIOBHIIII.

oo momiid, siki BU3HaYMIU B YKpaini 2022 pik - Hanaay Ha Hel POCIChbKUX 3arapOHUIIBKUAX
BIMCBK; a TAKOK HABUYOK MOT0 (JOPMyBaHHS Ta aHAJI3y, TO HOTO OCOOIMBOCTI BXKE€ OTPUMANIH yBary
¢axiBLiB 3 MacOBUX KOMYHIKaIliii Ta BYCHHMX. 30Kpema, y [2] po3IIsigaeThCsl pPOJIb HAPATUBY Y
BiliHU B YKpaiHi, 31 BCTAHOBJICHHAM HACIiAKiB TaKkoi iHPpopMaLiiHOI mponaraHy.

VY BiliHI, po3B’s3aHiid pd B YKpaiHi, 32 JOMOMOTOK HApaTHUBIB B TPOMAJCHKY CBIJOMICTh
BIIPOBA/KYIOThCS OCHOBHI iH(OpMAIliiiHi BipycH. 3a JOTOMOT0I0 BIACHUX HApPaTUBIB CTOPOHU BifHU
dhopMyIOTh BiIacHHM 1H(QOPMAIIHHKI TPOCTIP Ta BINTMBAIOTH HA BJIACHY ayJAMTOPIIO 1 HA ayIUTOPIi,
AKl TMOTPAIUIAIOTh B iX iH(OpMAIiiHMKA TPOCTIp aBTOMATUYHO NpPU O3HAHOMIICHHI 31 3MICTOM.
HapatBoM MOXYyTh TOMIMPIOBATHCH MAHIMYJISTHBHI i€, y TakOMy BHIaAKy BOHHU
BUKOPUCTOBYIOTBCS Y SIKOCTI IICUXOJIOT1YHOT 30poi.

Buxonsau 3 BaXXIIMBOTO 3HAYCHHSI HAPATHUBY, STIKUH MOKE OYTH SIK IHCTPYMEHTOM B3a€MOJIIT 3
ayJMTOPI€I0, TAaK 1 IPEIMETOM aHaJi3y JJisl BCTAHOBJICHHS 3B S3KiB Ta (DaKTiB, HAYKOBUM 3A60AHHAM
cmammi €: NOCTIAUTH OCOONMMBOCTI (popMyBaHHS HapaTHBIB MiJ 4ac BiitHM pd B YkpaiHi y
CepeIoBUINAX:

- B iH(dopmarifHOMy mpocTopi YKpaiHu, 30Kpema ii 3axilHOrO perioHy, Ha IOoYaTKy
BTOPTHEHHS;

- B iH(pOpMAIITHOMY MPOCTOP1 HAMOUTBIIT BINIMBOBHX JIEPKaB CBITY, IO 33/1al0Th TEHACHINT y
CBITOBIH MOMITHII i EKOHOMIIII Ta BU3HAYAIOTh PO3BUTOK MOIiH, SIKUI BILTUBAE HA TIOJANTBIINHN MIISX
0aratbox KpaiH CBITY. | K1 TaKOX MOXYTb 3a3HaBaTH POCIMCHKOTO 1HPOPMAIIIMHOTO BIUIUBY.

A TakoX JOCTIIUTH OCOOJIMBOCTI HapaTHBIB B iH(poOpMaliifHOMy IpocTopi KpaiH (00’ enHaHb
KpaiH), K1 TATPUMYIOTh TY YH 1HITY CTOPOHU BIMHH.
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B xoni anamizy HOBHHHOTO KOHTEeHTY 3MI kpaiH-y4acHUKIB BiliHHM Ta Jep>KaB-COIO3HUKIB
NPUIUICHO YBary sK JIHIBICTUYHHM OCOOJMBOCTSIM TEKCTIB, TaK 1 X MparMaTHYHUM CKJIaJIOBHM.
ToOTo TuM enemeHTam, sKi GOPMYIOTh KApTUHY YSBICHHS B ayJUTOPIi: SK IUIHOBOI, TaK 1 TO1, AKY
MO’KHA TTOTEHIIIMHO CXUJIMTH JIO BIACHOI TOUKH 30pY Ta BIAMOBITHUX JiHA.

BuBuennst matepianiB 3aco0iB MacoBoi iHpopmaiii (3MI) ctopiH BiiHHM Ta iX COIO3HHUKIB
BUSBISIE Yy 0ararbOX NHUTAaHHAX pi3HE TPaKTyBaHHS (aKTiB, MOAIA Ta NPOTHUICKHHHA 3MICT.
PizHocnpsiMmoBaHU# TUCKYPC, B SIKOMY BUTPUMAHO 3MICT, Ja€ 6araTOCTOPOHHICTh Oa4eHHS MOl Ta
BUSIBIISIE OKPEMY PEaTbHICTh JJIs1 KOXKHOI 31 cTOpiH. B X041 aHani3y HOBUH 11070 BiitHu pd B YKpaiHi
JTOCITIPKEHO HOBUHHUI KOHTEHT OCHOBHHMX BH/IaHb, SIK1 3a3BUYail BijoOpakaroTh OQIiiHY MTO3HUIIIIO0
JepKaBU-BUAABIIS II0/I0 TIOiH, sIKi BITOYBAIOTHCS Y CBITI.

[TpoBeneHe gocmimKeHHs CBIAUNTH, 1110 3MI kpaiH, siki 3aiMarOTh MPOTHIICKHI MO3HUITT 11010
CTOPIH BiliHHU, TPAHCIIOIOTh HAPATHBH, YaCTO MPOTHIICKHI 32 3MICTOM 1 pUTOPHUKOI0. Ta CTBOPIOIOTH
MIEBHY “BJIACHY PEATBbHICTH  JIJIS IIJTLOBUX ayJUTOPIA KpaiH, CTOPOHH SIKUX MPEICTABIISIOTh.

Iadopmartiitnuii mpocTip 371 CHIOE TUCK HA HACENICHHS, a MOITUKYA aBTOMAaTUYHO MIepeiiMaioTh
1Iel THCK BiJl HaceJeHHs Ha cede, 10 CIoHYyKae ix pearyBaTu. Komu Taki mporiecu 3amyCcKaroThCs
mrydHo (mix yac aesiHdopmaniifHol KaMIaHii, HampuKiIaa), y MacoBiif CBIIOMOCTI CTBOPIOETHCS
BUKPHUBJICHA MOJIEJIb CBITY, HEaJleKBaTHA pEaJIbHOCTI Ta HebOe3medyHa Jisg CTaOlIbHOCTI JaHOTO
cycminscTBa [10].

CyuacnHi pocmimkenHss [10] cBiguatb, 1o Kkoiau Oynb-siki jae3iH(opmalliiiHi Mporecu
3aIyCKalThes “THIYCTpiadbHO’, TOOTO MacoBO, TO BOHH CTAaHOBIATH HEOE3MEKy 1 CKIAIHICTh
60poThOM 3 HUMHU. L5 CKITaHICTD MONATAaE y TOMY, IIIO:

- nesiHdopMaliiiiHa KOMIMaHisg TMEpIIOd BBOJUTH Y MacoBYy CBIJOMICTh iH(pOpMaIlioo, II0
CTBOPIOE CKJIQJHOIII JIJIsl CTBOPEHHSI CIIPOCTYBaHb, OCKUIBKH IEBHA TOUKA 30py BXKE BIIPOBA/XKEHA Y
MacoBY CBiJIOMICTb MEPIIOIO.

- HapaTWBH, 3alPOBA/DKEHI 330BHI, MOYMHAIOTH CIPUATH TIOSIBI KOHTPHAPATHBIB, YUM
MOCUJTIOETHCS IPOTUCTOSIHHS, SIKE MEPEXOUTH 3 IHPOPMALIHOTO Y BIpTyaTbHUN TPOCTIp.

- 3 iHpOpMAIlIITHOTO Ta BIPTYaIbHOTO IMPOCTOPIB CTOPOHH, IO KOH(IIKTYIOTh, TOTOBI IEPEHTH
y (izuunmil mpocTip, mo vacto i BinOyBaeTbea. OnHak, y NpUHLHUII, (I3HUHUI MPOCTIp, Y IKOMY
YUHUTHCS MMPOTUCTOSHHS, HE B 3M031 BUpINIyBaTH iH(QOpMaIliifHi Ta BipTyaabHi TPOOIEMH.

V BiliHi B YKpaiHi pocist MOCTaBUIIa CBOI IiJI1 K “memititapu3aiis’ Ta “aeHanudikaris”. Ane
BOHU BHUSIBUJIUCS HAJITO CIIAOKUMU 1 PO3IMIMBYACTUMHU, 1100 3MYCHTH CBOE HACEJICHHS UTH Ha BilHY.
Bonwu Gynu 30BciM He onparnboBaHi caMe sIK HapaTUBHU Ta iX OyJI0 BaXKKO 3aCTOCYBATH A0 YKpaiHU .

[Ipore 1i HapaTUBM Hapasi € OMPHUMH JJIA iX MPOMAraHau, 1 CHOTOAHI iX MPOIOBXKYIOTh
aKTUBHO HiATpuMYyBaTH y memia. CTarTi BIHCHKOBMX KOPECIOHAEHTIB pd HAamoOBHEHI TepMiHaMU
“HarucTy” Ta MOAIOHUMH JI0 HUX, IO JO3BOJISIE aKTUBYBATH B MACOBIH CB1IOMOCTI Mi(hOJIOT110 BIHHA
1941 - 1945 pp. A nmesiki JOCHITHUKYU B3arajii TPaKTyIOTh Ty BIHY SIK IEBHUU BapiaHT pemnirii s
cydacHoi Pocii [2].

Ha mouaTky BiffHM 1O perioHax YKpaiHU MOIIUPIOBAIUCH Pi3HI POCIHCHKI HapaTWUBH, fKi
CTaBWJIM KOHKPETHI I, BIAMOBITHO A0 OCOOMMBOCTEH perioHy. Tak, pO3MOBCIOJKYBaHI Ha
TepuTopii 3axiHoi YKpaiHu, HapaTuBu p¢ Oyiu CIpsSMOBaHI Ha T, 00 PO3MATUTH BOPOKHETY MiXkK
ykpainmsvmu Cxoxy 1 3axomay, a TakoXX po30OpaT 13 CyCigHIMH Jep)kKaBaMHu. 3a CHIiBydYacTi 3
pOCIiCBKUMHU TTponarasaucTamu Gopmysaiach 1 ogimiiiHa 6110pychbka ponaraijia, ii HapaTUBHU JUIs
CBOTO HaceJeHHs OyJiM CIpsIMOBaHI Ha BUIPABIAHHS NI ypsAy 3 HaJaHHS BJIACHOT TEPUTOPIl IS
pociiicekoro Hanany Ha Ykpainy [11].

HapatuBu nponaranam pocii Ta binopyci momo BiiitHu pd B YKpaiHi, BiIomMi Ha JaHWUN bac,
HaBesieHi y Ta0um. 1.
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Tabmums 1.
HapaTtuBu pociiickkoi npomnaraniy, po3noBCIOKyBaH1 Ha HAaceJIeHHs 3axiTHO1 Y KpaiHu,
Ta BHYTPILIHI HapaTuBy ypsny binopyeci.

HapaTtusu pocii

Hapatusu binopyci

[Tonpma, VYropmmHa Ta
MJIAHYIOTh  PO3AUIMTH  MIXK
TepUTOpito 3axinHoi YKpainu

PymyHis
co0010

“Olmopych Hi Ha KOrO HE Hamajaana, a
MIPOCTO 3aXHINAETHCS | TPUKPUBAE THIT IS
pocii”

po3moBiai xuteiasMm BomuHi mpo Te, 1m0
qooBikU-ODKeHII 31 Cxomy VYkpaiHu
ryisitorb o TPI[ Ta <«oKUBYTH y CBO€
3aJI0BOJICHHS)

Hii ypsxiB pocii Ta bimopyci momo
VYkpainu cipsIMOBaHi Ha TIEPEIIKOKAHHS
“OanjepiBIsAM” 3aXONUTH bpecTchky Ta
["omMenbChKy 00J1aCTi.

3. BiacyrtHictb ydJacri O1I0pYCHKUX
BIICBKOBUX Yy pOCIHChKii BiliHi B YKpaiHi,
a JIMIIe JormoMora pocii, mo0 “B CIHHY

pocisHaM He CTpPUIIIM 3  Tepuropii
binopyci”.

4. [Tnanu Hanany Ha pocito [onemi, JIuteu
1 JlaTsii.

CnpoOu HaB'si3aTH POCIACHKY TpOIIaraHay, COpsMOBaHY MPOTH YKpaiHH, 31HCHIOIOTHCS HE
JIMILE HAa BHYTPIIIHIO ayTUTOPiIO, a i Ha 30BHINIHIO: Y HAWOUIBII BIUTMBOBUX JIep’KaBax CBITY, /€
po3TamioBaHi POCIMCHKI JAUIUIOMATHYHI TIPEACTAaBHUIITBA. Y TabOl.2 MpeaCTaBICHO MPHUKIIAJ
OCHOBHMX HapaTHBIB MPOIAraHIMCTChKOI MyOiyHol auruiomarii pg B iHpopManiiHOMy HIpOCTOpi
kpain “Benukoi CiMku” - KpaiH, Skl YMHATh HAMOUTBITUI BILUTMB Ha CBITOBI mporiecu. [12].

Taomums 2.

Ne | KpaiHa,

3/m | iHopmariitHuii
MPOCTIp SIKOi 3a3Hae
BILJTUBY

1. | BenukoOpuranis

OcHOBHUII 3MICT HAapaTHBIB:

3BepTaHHsA 10 KOJIOHIATBHOTO MHUHYNOro BennkoOpuraHii.
Huckpeauraniss ypsaay VYKpaiHM Ha MDKHapoJHOMY piBHI
MONIMPEHHSM 3asB 1010 HAIlIOHATI3MY “KHIBCHKOTO PEKHUMY .
[TepeBaxkHo crocyroThes moctadanHs 30poi ®PH B VYkpainy:
3arpos3a MiAipBaTH ICTOPUYHE NMPUMHUPEHHS POCISH Ta HIMIIB.
Eneprernunuii mantax moa0 Himedunnu: BiiMoBa BiJl IMIIOPTY
POCIMCBKMX  €HEeproHOCIIB  3amojie  30MTKIB  HIMEIbKii
MIPOMHMCIJIOBOCTI T4 €KOHOMITII.

Huckpenurantiss nii CIIA 3 akTHBHOI MiIATPUMKH YKpaiHU y
BitHI: CIIIA  BupoOastoTh 30por0 ISl  HAIMCTCHKHX
TEPOPUCTUYHUX YTPYIOBaHb, SIKi 3HUIIYIOTh HaceneHHs Cxomy i
ITiBnast YKpainu.

BunpaBnanHs 371049MHIB pOCIHCHKOT apMii y BiliHi, Y TOMY YHCIi
1] 9ac JIii Ha OKYIOBAaHUX TepUTOpisx Ykpainu (M.byda Ta iH).
CrnpsiMyBaHHSI HEBJOBOJIEHHS Ha KpaiHM 3axojay 3arajoM, a He
Ha (paniy3iB. Came 3axigH1 KpaiHW CBOIM MOCTAa4yaHHSM 30pOi

2. | Himeyunua

3. | ClIA

4. | Kananma

5. | ®panuis
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TOLIO 3aTAryioTh BiliHYy B VYkpaini. Ta mnepemkomxarmoTh
BCTAHOBJICHHIO B Hill MUDY.

Iramis MaHinynoBaHHA TpPOMAJChKOI0 TYMKOIO 3 YyIOpOM Ha:
C€HePreTUYHUN WIAHTaX, 3aCy/DKCHHS TMOCTadyaHHS B YKpaiHy
30poi.

Snonis HapatuBu myOmiyHOi aummomatii MEpPEeBaXHO CTOCYIOThCS

SIEPHOTO TEPOPU3MY 31 3BUHYBaUCHHAM ypsiny 1 30porinux Cun
VYkpaiHnu y oro mpoBOKyBaHHI (3 iICTOpUYHUM BIJCHUIAHHSIM J0
noctpaxaamux Xipocimu Ta Haracakum). Ilepexnamanus

BIJIMOBIIAJILHOCTI 3a CKO€H1 37M0ounHM Ha Ykpainy, CIIA i
HATO.

oo iHdopMariitHOI MOJTITHKH CTOCOBHO pocii, aHani3 npoBignux 3MI kpain €Bpocorosy Ta

CIIA [10] moka3aB, 1110 BOHH JTOTPUMYIOTHCS YiTKOI JIiHIT KPUTUKH POCIHCHKUX il MO0 BIHH B
VYkpaiHi Ta miaTpuMKu YKpaiHu y BiiiHi 3 pocieto (Tabdmn.3).

Tabmums 3.
OcHoBHI HapaTuBH kpaid 3axoxy (€Bpocoro3 Ta CIIIA)
o0 BiitHu pd B Ykpaini

Ne .
S/ 3MICT HApaTUBY

1. | MacoBani pakeTHi yaapu pd 1Mo eHepreTHyHii iHPpacTpykTypi YKpaiHu 3 MOAANbIIUM
3HECTPYMJICHHSIM JKUTJIOBUX OYJIWHKIB, BYJHIh Ta HACTIKaMH — MAacOBOIO BiJICYTHICTIO B
YkpaiHi BOIONOCTAYaHHS i ONAJICHHSI.

2. | BmaBanus okymamiitHoi Bi1aau pocii 10 Tepopu3My Ha OKYTIOBaHMX YKPaiHChKUMHU BIHCbKaMU
yKpaiHChKUX TepuTopisix. Lo po3IiHIOEThCS 3aXiTHUMU AHATITHKAMH SK BiJCYTHICTh
MIITPUMKH MICIIEBUM HACEJEHHSM POCIMCHKOI OKYyIMamiiHOI BiIagW Ta HE3AATHICTh
POCIHChKUX 3arapOHMKIB OTPUMATH ii.

3. | be3pesynpTaTHi cipoOu pocii MEpeKOHATH MIKHAPOJAHY CIIJIBHOTY IIOAO MPUCYTHOCTI B
VYkpaini Oionoriuanx naboparopiii CIIIA 31 chnpocTyBaHHAM IuX (akTiB KpaiHaMu
€Bpocorozy i CIIIA.

4. | [locunenns ypsnom Ilonpmii cxigHUX KOPJOHIB 3 pdh, 30KpeMa BCTAHOBIICHHSI MEPEUTKO]T 3
KOJIFOUOTO JAPOTY JUIsl 3aro0iraHHs MirpariiHii Kpusi.

5. | Ynap Bin ykpaincekoi pakeru I1I1O, sika BumankoBo Biayuuia Ha Teputopito [lombimi, He
BIUTMHE Ha momiTuyHui Kypc [Tombimi Ta komanayBanus HATO miono minarpumMkn YKpainu y
BiifHI 3 pOCi€lo.

6. | CucremaruyHe yIIKOJDKEHHS pociiicbkumu Bilicbkamu 3anopizpkoi AEC 3 MeToro sipepHoro
MIaHTAXy YKpaiHu Ta MI>KHAPOAHOI CITUIBHOTH.

7. | BimeomaTepianu Ta iHIII TOKa3H, Ha/JaHi YKPaiHChKOIO CTOPOHOIO, 100 MAaCOBUX BOMBCTB
Ta KaTyBaHb MICIIEBOTO HACEJICHHS OKYMaliiHUMU BilichkaMu pd Ha OKYIOBaHHX
YKpaiHCBKUX TEPUTOPISIX.

8. | Kpainu 3axigHoi €Bponu IIaHyIOTh MOAJIbIIE TocTavyaHHs 30poi B YKpaiHy.

9. | 3acymxeHHs ypaaamMH HIIUX JepxaB Aii ypsny pd 3 BiliHu B Ykpaini. [l{o BigoOpasuiocsk
Ha MDKHAPOJIHUX 3aX0J1aX, TaKUX sK 3ycTpiu “Benukoi neaansarku’” ta kpain “LLIOC” y 2022
p-

10. | 2022 pik — 11e piK, Y IKOMY J10 €BpONy NOBEPHYIHCH KaXH BIfHU.

11.

2999

3MiHa enoxu “3aKiHYeHHS mepiofy “3ali3Hoi 3aBicH’™” Ha €MOXY 3aBiCH 3 KOJIIYOTO JIPOTY
(SIKMI BCTAaHOBIIOETHCA Ha pociichkoMy KopoH1 KpaiH €C sk 3aXUCT BiJx TiOpUIHHUX 3arpo3
3 pocii).
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Ha BigMiny Big kpaiH 3axomy, HapatuBu KpaiH Cxomay, dYacTHHA SKHX TMpsMo abo
OTIOCEPEIKOBAHO MIATPUMYE POCIiI0, TPAHCIIIOIOTH 30BCIM iHIe (Tab:1.4). [1lo BimoOpaxae pociiichkuii
BIUIMB Ha I1i KpaiHH, sIK B iHPopMaIiifHii, Tak 1 B iHmmx ramy3sax [10].

Tab6mus 4.
OcHogHi HapatuBHu kpaid Cxony (Kutait, Ipan)

Ne . .
3MICT HapaTUBIB
3/m
1. | 3BuHyBaueHHs pocielo YKpaiHu y BUPOOHHUITBI “OpynHux 60M0”.
2. | Pocis morpoxxye 3aBaatu yaapiB no cynytHukax CIIA.
3. | pocist He BuBezE CBOI Bilicbka 3 YKpaiHH, aje MyTiH 3arajloM 3aJHIIAEThCS BIIKPUTUM JIJIS
CIIJKYBaHHS.
4. | TypeuuunHa i pocisi BIANPABISIOTh 36pHO HYKJIEHHHM KpaiHaMm Oe3KOIITOBHO.
5. | CBiT moTpedye poCiiiChKOTO 3epHa Ta JOOPHB.
6. | pociiicbki morposu ypsiay I3painto mono Hagausas 30poi YkpaiHi.
7. | XKureni kpaiH €BponH MPOTECTYIOTh MPOTH CAHKIIIN Ta BIHCHKOBOI JONOMOTH YKpaiHi.
8. | 3BMHYBaueHHsI pOCi€l0 KpaiH 3aXx0/y Y po3NajeHH] CBITOBO1 BIMHH.
9. | 3BunyBaueHHs pocielo Ykpainu B oocrpinax Kuena.
10. | 3BuHYBaueHHs pocicl0 YKpaiHM Yy IUIaHyBaHHI AWBEPCIHOI aTakku Ha Ta30IPOBIJ
“TliBaeHHMI TOTIK”.

Pazom 3 num, po30ixkHOCTI Mik 3axoqoM 1 CxomoM o0 BiiiHE B YKpaiHi MOMUPIOIOTHCS 1 Ha
iX 1H(pOpPMAaLIHUI TIPOCTIP, B AKOMY YITKO MPOCTEKYETHCS MIATPUMKA BIIMOBIIHUX YYaCHHUKIB €T
BiMHHU.

VY 1abn.5 naBeneHo HapatuBu y 3MI BiamoBimHMX KpaiH moao BidHU pd B YkpaiHi, sKi
PO3MOBIAIOTh MPO OJHE W caMe, OJHAK cynepedaTh oauH oxHoMmy. Illo BimmoBinHO, BimoOpakae
MTO3HMIIIIO, SKOT JOTPUMYEThCS KOoxHa 31 cTopid [10]. Taki po301KHOCTI T€X BapTi yBaru, OCKUIbKH
OTpUMaHi JJaHi1 CTAHOBIIATH IHTEPEC JIJIS X TOJANBIIOTO BIIOPSIKYBAaHHS Ta BUITyUYEHHS BIACTUBOCTEH
JUTsl CTBOPEHHSI BiZIOBITHUX IHCTPYMEHTIB aBTOMAaTH30BaHOTO ompairoBanHs [13].

Ta0mums 5.

HapaTtuBu HaBKoJI0 HalO1IBI PE30HAHCHUX TEM 1010 BiiHU pd B YKpaiHi
y 3MI kpain 3axony i Cxoxy.

Ne . . .

o/ Tema, HABKOJIO SKOT CYCIUTEHUI PE30HAHC

1. SnepHuii maHTAaK

1.1. | 3axinni 3MI (Bumanusa CIIA, ®PH, | Cxinni 3MI (Buganusa Kurato, Ipany)
DpaHiiii)

1. | dii pocivicekux Biicbk Ha AEC M. | pocis mpuKkiagae BETUKHX 3yCHIIb IS
Enepronap (Bamopixkxs) i3 | 3abe3neuenns Oe3nexku Ha 3AEC Ta
MIPOBOKYBaHHSM 3arpo3u SIepHOi | 3BUHYBauye YKpaiHy B 00cTpinax
KaracTpodu. TepUTOpii CTaHII.
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[IpencraBHUKM  poOCificbKOTO  ypsimy
MOTPOXKYIOTh 3aCTOCYBATHU AJEPHY 30pOIO
B YKpaiHi.

3axucT  3axOIUIEHUX B  YKpaiHH
TEPUTOPI — MOTHB, SKHA CIIOHYKa€e
POCI0 3aCTOCYBATH SIEPHY 30pOI0.

2. 3BMHYBaYeHHA 1010 MiAPUBY PaliOAKTUBHUX Oo€npHUNACIB
HA TepUTOPil YKpaiHu
1. | 3BuHyBaueHHs YKpaiHM POCIHCHKOIO | 3asBU MiHICTpa OOOpOHH pocii Tpo
CTOPOHOIO Yy Hamipi BHKOPHUCTaHHS | IUITAHW  BUKOPUCTaHHA  YKpaiHOIO
“Opynnoi  GomOun”. 3  pimyuum | “OpyaHoi GomOu™.
BIIKWIAHHSAM IIUX 3BHHYBauY€Hb SIK
oiniiHUMHE TpeACTaBHUKAMH Y KpaiHH,
tak 1 kpainamu HATO, 31 BkazaHHSIM
HaMipiB pOCIChKOT CTOPOHU BUITPABIATH
TaKUM YHHOM 301IbIIEHHS IHTEHCUBHOCTI
BIlHHU.
3. CankuiiiHa mosaiTuka Kpain 3axoay moao pocii

[TocuneHHsT CaHKIIKHOTO PEXUMY 3
Y3TOPKEHHSIM YE€ProBOro MakeTy CaHKIIIN
CHIA Tta mepeBa)xHOIO OUIBIIICTIO KpaiH
€C, nopanspiie “3aKpyqdyBaHHs raliok’ .

Cagkmii IIKOOATE €EKOHOMIII CaMux
KpaiH €Bponu, B TOH 4Yac, K pocis Bif
HUX HIYOTO HE BTpAvae.

TpaHcmioBaHHS BHCJIOBIB POCIHCBHKHX

MONITHKIB, M0 YBEJICHHSM CaHKIIII
CIIA mnpupikatoTb €BpoIly Ha TOJIOJ,
XOJIOJ Ta 130JALIIO.

BucnoBku. TakuM 9rHOM, B XO1 AOCTIHKCHHS BCTAHOBJICHO, 110 HANPSIM ‘“‘HapaTHBHU BKE
TPUBAJIMI Yac aKTUBHO PO3BUBAETHCSA Ta LIJIECIPSIMOBAHO BHUKOPHUCTOBYETHCS 33 KOPIOHOM, B
MPOBITHUX JiepkaBax CBITy. [Ipu HameKHOMY BHKOPHCTaHHI II€ — CBOEPITHUM I1HCTPYMEHT,
BOJIOJIIHHS SIKUM CTBOPIOE HOBI MOXJIMBOCTI JUIs (DaxiBIliB 3 MaCOBUX KOMYHIKaIlii, iHopMmaIlliiiHo-
AQHATITUYHOI ISTTHHOCTI TOIIO. SIKMM HEMO)KHA HEXTYBaTH.

3HaHHS MPO BUKOPUCTAHHS HApaTHBIB Ta BMIHHS INpallOBaTH 3 HUMH CTa€ y Haroji, 1moo
MIPOBOJIUTH BIJAMOBIIHI 3aX011 O€3MEKH: BCTAHOBUTH JKEPEIIO 3arpo3u Ta HAMPSIMH, CIIPOTHO3YBaTH
MOJAIBLINKA PO3BUTOK MOMINA B YKpaiHi Ta B 1HIIUX perioHax cBiTy. Ta BU3HAYUTH YYAaCHUKIB, SIKi
BHCTYIIAIOTh K 00’€KTOM iH(OpPMAIIHHOTO BIUIMBY, TaK 1 cami HOTO IMONIMPIOIOTh Ha BJIacHE
HaceJeHHs Ta iHmI KpaiHu. ToMy B Xoai iHGOpMAIIHOI TiSUIBHOCTI HE BapTO ITHOPYBAaTH TaKUU
3MICTOBHUH KOMMOHEHT. [IpoBeneHMI aHali3 HapaTUBIB PO3KPHBAE OCHOBHUU 3MICT Ta HAMPSIMHU
HapaTHUBIB PI3HUX IPYH KpaiH, TAK UM 1HAKILIE 3aJy4eHUX Yy BiiiHy B YKpaiHi. JlocnipkeHHs mokas3aio,
10 OCHOBHUHM 3MICT POCIHCHKMX HapaTHBIB, CIIPSIMOBAHMX Ha HaceleHHs Ykpainu (i1 3axigHoro
pErioHy y JaHOMY BHUBUYEHHI), 3BOJUTHCS IO HABMUCHUX CIPOO 3IIITOBXHYTH 3aXiJHUX Ta CXiTHUX
YKpaiHLiB y B3a€MHHUX NpPETeH31sX Ta HeHaBUCTi. HapatuBu 6110pychbKOi CTOPOHH, CIPSMOBAHI Ha
YKpaiHI[IB, TEPEBAXXHO TPAHCIIOIOTh TAaKOX IMPOPOCIHCHKI TEMH caMo3axucTy butopyci Bin
“OanaepiBLiB” Ta cnpoOM CTBOPUTH BOpokHedy i3 cycigHimu [lonbmiero ta kpainamum banrii.
HapatuBu p¢d, mommproBani B kpaiHax “Benmukoi ciMku” — HaWOUIBII BIUIMBOBUX Yy CBITI —
CTIPSIMOBAaHI NEPEBaXHO HA MAaHIMyJIIOBaHHS IPOMAJCHKOI0 TYMKOIO 3 aKIIEHTOM Ha €HepreTUYHHUN
IIAaHTaX, 3aCy/DKEHHS IOCTa4aHHs B YKpaiHy 30poi, AMCKpeauTallisi yKpaiHCBKOTO ypsay Ta
BiJICHJIAaHHSI /10 TIPOOJIeM ICTOPUYHOTO MUHYJIOTO IIMX KpaiH. BUsBIEHO TEHACHIIIIO TPOTHPIY Y 3MICTi
HapaTuBiB, ki BiaacTuBi 3MI kpain 3axoxy (CILA i 3axigra €Bpoma) i Cxony (Kutait Ta Ipan) i3
BIJIMIOBITHOIO MIATPUMKOIO HUMH HaHOUIBII PE30HAHCHUX TeM 1H(QOPMALIHHOTO CYNPOBOKECHHS
MOA1# KOKHOIO 31 CTOPiH — MPUOIYHUKIB BIiTHH.

OTtpumani pe3ysibTaTH JalOTh MOMJIMBICTH IependayaTd MOJANbIIMKA PO3BUTOK MO B
VYkpaiHi Ta iHIIIMX perioHax CBITY, sIKi BUCTYIAIOTh K 00’ €KTOM 1H(POPMAIIITHOTO BIUIUBY, TaK 1 cami
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HOro MOMUPIOIOTh — HA BJIACHE HACEJCHHS Ta IHIN KpaiHW. A TaKoX CIUIaHyBaTH BIIAcHI
iHpopMariiiHi 3aX0/11, CIIPSMOBaHI SIK Ha iH(OpMaLiifHUI TPOCTip BIACHOT KpaiHU, MPOTUBHUKA, TaK
1 IpocTip 3apyODKHUX KpaiH, sIKi € HEUTpaJIbHUMH a00 TaKUMHU, 1110 MiATPUMYIOTh CTOPOHH BiifHH.
BMiHHS mpaioBaTy 3 HapaTHBaMU NMPOTUBHUKA 3/IaTHE CIIPHATH BIACHUM JIiSIM, TOMY iX BUBUECHHS
CTAaHOBUTH OKPEMUM HampsM B iHPOpMaliiHIN AisIbHOCTI. Pe3ynpTaTi, OTpUMaHi B X011 aHAII3y
OIpalboBaHOTO MacuBy 3apyOikHHMX 3MI, 1al0Th MOMIJIMBICTE MPOCIIAKYBaTH HAIpPSM
iH(OpMaIlifHOT MOJITUKY KpaiH MPOTHUOOPUMX CTOPIH 11010 BiHU pd B YKpaiHi Ta MOJAIBIIHHA KypC
iHpopMmaniiiHoi TOMITUKH. BHOpsnkyBaHHS OTpUMaHUX [aHMX B MOJAIBIIOMY MOXXE CIPHITH
PO3BHUTKY MOYJIMBOCTEH JJIsi aBTOMATH30BAaHOTO OIPAIFOBAHHS Ta BCTAHOBIICHHIO BiAMOBIIHUX
oco0iMBOCTeH iH(pOpMallii, IKi HE BApTO iITHOPYBATH.
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Ph.D. Babich O., Kolodka Yu.

This paper examines the content and components used by enemies of Ukraine and its allies to form

narrations from the beginning of the war in Ukraine. Particularly ones that are disseminated in the
information environment of the global top influencers G7, and Ukraine itself designed especially for the
West Ukraine habitants. The research reveals that narration domain is studied properly abroad, in
European Union and the USA. And that it is practical for different applications in social studies and
analytics. That enables make usable this groundwork in such practical spheres as Strategic
Communications, Public Relations, Analytics etc. Narrations of russia invasion in Ukraine are distributed
into sets according to the region they were disseminated, environments both Ukrainian and abroad.
Contents inherent to narrations for each set are stated. Particularities for each group of environment are
studied: in the information environment of the Western Ukraine in the beginning of russian invasion, the
information environment of the world the most influencers that set trends in the global politics and
economics and define the pace of developments that makes effect on subsequent future of many countries
of the world. Properties of narrations inherent to information environment of the allies of belligerents are
also examined. Both linguistic and pragmatic texts components inherent to mass media news content of
Ukrainian counterparts and allies are the subject of interests. They are referred to in news content that is
transmitted to certain audiences, and basic tendencies of the purpose-oriented information are followed.
Contradictions tendency in mass media of the West (the USA and Western Europe) and East (Chine and
Iran) narration content is revealed, with their correspondence to the most resonance topics related to
information support of each part, belligerents ally. Trends for further studies and data regulation for
narration research are defined. And events display perspective importance of this domain.

Key words: narrative, information environment, audience, dissemination, purpose-oriented

directivity.

106



YJIK 004.056.5 n.1.H., noi. bodok LI. (OHITY, Oneca)
n.1.H., mpod. KodozeBa A.A. (OHITY, Oneca)
1.T.H., ipod. MaeBcbkuii [[.A. (OHITY, Oneca)

DOIL: https://doi.org/10.17721/2519-481X/2023/78-11

JOCIIIKEHHSA ITAPAMETPIB BJIOKIB MATPUII HIUPPOBOI'O KOHTEHTY B
PI3BHUX ®OPMATAX 3BEPEXXEHHS AK TEOPETUYHA OCHOBA JJIs1 METO/IB
BUABJEHHS MIOPYIIEHHA HOI'O IIJIICHOCTI

Hecanxuyionosani 3minu yugpoeux ingpopmauisinux KoHmenmie, 30Kpema 300parcens, 6ioeo, uio
PO32110a10mbca 6 podOmi, Cb02ZOOHI CMAIOMb MAKUMU, BUAGIEHHA AKUX € CKIAOHOI0 | AKMYaaibHOI0
3a0auero, ui0 nompedye po3podku Hoeux nioxodie ma memooie. Ilpu necankuionosanux 3minax
UUPppoeo2o Konmenmy uacmo 6i0dysacmuocsa 3mina hopmamy (3/6e3 empamy) ito2o 30epercenus (6 yinomy,
abo uacmunu), 30Kpema npu Opzanizauii cmezanHozpapiunozo Kanaiy 36°a3Ky, pomomonmaiici mouio.
Takum yunom, eusenennsa haxmy nepesbepesicenns (wacmunu) yugpoeozo Koumenmy 6 opmam, w0
GIOpI3HACMbCA 8I0 NEPBICHO20, € NOKANCUUKOM HA HOPYUIEHHA 1020 WLTICHOCHI, POONIAYU AKMYATbHOI0
3a0auy 6i00KpemieHHs KoHmenmie 6 pizHux gpopmamax. Memoio pooomu € cmeopeHHs MeoPeMuUUHOzZ0
oazucy 0na memooie 8i00OKpemaeHHA yudposux KoHmeHmie 6 pizHUX hopmamax 30eperHcenHs WaAAXoM
00CNioNcenna enacmueocmeil hopmanvHux napamempie 010Kié opuliHanbHux Konmenmie. B xo00i
00CNi0NCeHHA: U3HAYeHI (hopmanbHi napamempu — HAIMEHWI 34 3HAYEHHAM CUHZYTIAPHI YUC1a ON0Kie
6i0N0GIOHUX MamMpuub, HA OCHOGI GAACHMUEOCHIECH AKUX 00ZPYHMOBAHA NPORO3UUIA B68EOCHHs
dopmanvrozo 06’ckma 00cniOHceHHA —MamMPUYi HATUMEHULUX CUHSYIAPHUX YU Cen 0J10Ki6, Wi0 CAGUMbCA
¥ 6i0noGioHicmb UUPPOBOMY KOHMEHmMY i MAE 61ACMUBOCHI, AKI PO3PIZHAIOMbCA 8 3ANeHCHOCHI 8i0
dopmamy 30epericenna uupposozo KoumeHmy; O0asa HOCAIOOGHOCHI UUPDPOBUX 300pariceHb 00HO20
dopmamy, ona yugposozo eideo eusnauenuii hopmanvruil MamemamuyHUil 00’ €Km — 2icmozpama moo
2icmozpam mampuyb HANMEHWUX CUHZYTIAPHUX YU CeTl O10KI6 300pajiceHb/Kaopie eideo, enracmugocmi aKoi
3HAYHO PO3PI3HAIOMbLCA 018 PI3HUX (opmamie 30epercenns, W0 Moiice Oymu GUKOPUCHAHUM O
PO3pOOKU  6I0N0BIOH020 eKchepmHo20 memoody. Bcmanoenenna KinvkicHux xapaxmepucmuk O0ns
OMmpuUManux 6 pooomi AKICHUX PO3OLILHUKIE 0ACMb MOMCAUGICMb chopmyeamu egeKmugni memoou
6i00OKpeMIeHHA UUPPOBUX KOHMEeHMIE 6 PI3HUX hopmamax 30eperceHHs, Wo Modice OYmu 3acmoco8aHuM
AK CK1A008a YACMUHA RPOUECy CMe2aHoananizy, 6 npoueci 6UA6AeHHA pe3yabmamie homomonmaicy, oe
Oynu 3a0iani Konmenmu @ pizHux hopmamax, mouwo.

Kniouoei cnoea: uyughpose 300parcenns, yughpose gioeo, hopmam 3 empamamu, hopmam oe3
empam, cuHZynApHe YUC10

Beryn. HecankimionoBani 3MiHN 1TU(DpoBUX 1HPOPMAIIIMHIX KOHTEHTIB, 30KpeMa (P POBHUX
300paxens (113), mudpoBux Bimeo (LIB), mo po3riasmaroThess B poOOTi, HA CHOTOMHINIHIN JCHD
CTAIOTh JYX€ SKICHUMH, JIETKO Pealli3ylOThCsA ICHYIOUMMH MPOTpaMHUMH 3aco0aMM, HAI3BUYANHO
MOIIMPEHAMH, TAaKUMH, BUSIBICHHS SKHUX € CKJIQJHOI 1 aKTyalbHOI0 3aJadeto, IO MOoTpedye
PO3p0OKHM HOBHUX ITIIXO/IB Ta METOIIB, YAOCKOHAJICHHS iCHYIOUHX [ 1-3].
30epexenns L[3/I1B moxe BinOyBaTHCA 3 BUKOPUCTAaHHSIM [BOX INPUHIMIIOBO PI3HUX CXEM: 3
BTpaTamMu Ta 6e3 BTpat [4]. 30epekeHHs 3 BTpaTaMH, 3 ypaxyBaHHIM 0COOIMBOCTEH JTFOJICHKOTO 30Dy,
BiJI0OYBA€THCS 3aBISIKM 3MEHIIEHHIO (2K JI0 OOHYJIHHS) BUCOKOYACTOTHOI CKJIaI0BOI BiAMOBITHOTO
curHairy [5], mo BimOuBaeThcsi Ha GoOpMaTbHUX TapameTpax IudpoBoro KoHTeHTy. Ilpm
HecaHKIioHoBaHUX 3MiHax L[3/IIB wacto BinOyBaeThcs 3MiHa Horo ¢opmary B LijoMy, abo 3MiHa
dbopmary wactunu 1[3/kanpy 1IB. [lepmmuii BapiaHT 4acTO BUHUKAE MPHU OpraHizallii MpUXOBaHOTO
(creranorpadiyHoro) kaHaiay 3B’s3Ky [6]. BpaxoByroum mnaBuHOMNOJiOHE 30iibIIEHHS 00CATY
iH(OpMaIIHHOTO KOHTEHTY, SIKHi 30epiraeTbcs, MepeacThCsl KaHAIAaMH 3B’ S3KY, 0OpOOJIsSEThCS 3a
JIOTIOMOTOF0 KOMIT FOTEPHOT TEXHIKH, 110 BiJOYBA€THCS OCTAHHIM YacOM, 16 KOHTEHT, SIK TIPABHIIO,
CTBOPIOETHCS B popMarax 3 BTparamu. L{e mpuBosie 10 TOro, 110 sIK KOHTEHHEP ChbOTO/IHI HalyacTile
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BukopuctoByeThesi [13/1IB B dopmari 30epexxenHs 3 BTparamu. SKmo BOyaoBa J0JaTKOBOT
iHpopMallii poOUTHCS CTETaHOMETOAOM, SIKUH HE € CTIKUM JI0 aTaKu CTUCKOM, HAalPUKJIal, METOJIOM
MoaudikaIli HAMMEHIIIOro 3HaYymioro 0iTa, M0 € OJHUM 3 HAWUTIOMIMPEHIMNUX cTeraHoTrpadiuHuX
METOAIB B Cy4yacHOMY iH(popMariiiHoMy mpocTopi [7], e moTpedye 30epekeHHS OTPUMAaHOTO
CTETaHOIIOBIIOMJICHHSI B ¢opMari 0e3 BTpaT, IO MPUBOIUTH JO 3MIHHM MEpPBICHOTO (opmaTy
KoHTelHepa [8]. [Apyruit BapiaHT Mae Micle, KOJU MOPYIIECHHS IUTICHOCTI HH(POBOTO KOHTEHTY
B110yBa€THCS JIOKAITBHO, 30KpeMa Mpr (POTOMOHTAXI, MPU IIbOMY KOHTEHTH, 110 BHKOPUCTOBYIOTHCH,
MaroTh pi3Hi (3/6e3 BTpar) ¢popmaru [9,10].

Takum unHOM, BUsBICHHs (akty nepe3doepexxenns [3/11B B Gopmar, mo Biapi3HIETHCS Bif
nepBicHOTO, M HassBHICTh B L[3/kanpi LIB yacTuH, BIaCTUBOCTI SIKUX BiJIPI3HAIOTHCS B CEHC1 (hopMaTy
30epexeHHs, € TOKAKYUKOM Ha MOPYIICHHS MUTICHOCTI ITU(POBUX KOHTEHTIB, POOJISTYN aKTyaIbHOIO
3aJauy BiJIOKpEMJICHHS iX B pi3HHX (3/0e3 BTpar) popmaTax.

AHaJi3 ocTaHHIX JocaiTKeHb i mybOaikamiii. [TutanHs BimokpeMIIeHHs IU(PPOBUX KOHTCHTIB
(IK) B pi3zaux popmarax 30epexeHHsI He € HOBUM CepeJl HayKOBOi CBITOBOI ciyibHOTH. [linxoam 1o
pileHHs 3a1a4i, 10 PO3TIIsAaeThes, y Bumaaky 13 ta B mpuHIIMIIOBO HE PO3PI3HAIOTHCS, OCKUIBKU
[IB ¢opmansHO MoOxe OyTH TpeAcTaBiIeHUM sK mociaigoBHicTe L3 — kazapiB Bimeo. B [11]
pO3TIIsaeTbcs MUTAHHS BUSBIEHHS OJ0KOBOi 00poOku I3, yacTkoBMM BHIIaIKOM fKOi € HOro
30epexeHHsl 3 BTpaTaMHu. ABTOPU BUKOPUCTOBYIOTH T'PAJi€HTHUH aHaji3, BCTAHOBIIOIOYM (HaKT
301JIbIIICHHS BEJTUYMHM TPaJIIEHTA Y370BXK T'PaHUIlb OJIOKIB, Ha sIKi po3OuBaeThcs Matpuns L[3. Ase
OCHOBHA yBara aBTOpIB NPUAUISETbCS BHU3HAUCHHIO PO3MIPY BHMKOPHCTOBYBAaHHMX IpH 0O0poOIi
300pakeHHSI OJIOKIB, IO HETaTUBHO BIUIMBAaE€ Ha €()EKTHUBHICTh BHSIBJICHHS 3a JOMOMOTOIO
3alpOMOHOBAHOTO Miaxoay pe3ynprary cTucky LIK. B [12] aBTOpH Takoxk 30cepelkeHi Ha MOIIyKY
apredakTiB B OJ0KOBOT 0OpOOKM 300pakeHHS, 3alMpOHOBAHWN METOJ[ BHSBJICHHS SKOI
BUKOPUCTOBYE KpOocC-TudepeHIiMHnI QiIbTp Ui BU3HAUCHHS TPAHMILb YCIX MOXKIIMBUX OJIOKOBHX
apredakTiB, MOpGOOTiYHI omeparlii s BUIAICHHS TPAaHUYHUX €(EKTIB, BUKIMKAHUX KpasMH
(aKkTUYHOTO BMICTY 300pa’keHHS, OLIHKY MaKCUMaJIbHOI mpaBaonoionocti. Koxxuuil 3 HaBeneHUX
Bume metoniB [11,12], Oyayun mpakTUYHO €PEKTHUBHUM, IMOCTYMAETHCS B OIIHIN €()EeKTHBHOCTI
METONly BUSBIEHHSI 010K0BOi 00poOku I[3, 3ampomonoBanomy B [13], 3acHOBaHOMY Ha aHami3i
BJIACTUBOCTEH TICTOTpaMu 3HAa4Y€Hb KYTIB MK HOPMOBAaHHUM BEKTOPOM KBaJIpaTiB CHHTYJISIPHUX
yrcen 670kiB MaTpuili L3 1 1iBUM/TIpaBUM CHHTYJIIPHUM BEKTOPOM, III0 BiIIOBIJa€ MAKCUMAIbHOMY
CUHTYJIIPHOMY YMCITy OJIOKA, MPU BUKOPHUCTaHHI IIBOTO METOMY Ui BimokpemsieHHs 13 B pizHuxX
(3/6e3 BTpar) popmarax 30epexenHs. [Ipu boMy 3HAYHOIO MEPEBArol0 METOY € Te, IO TOYHICTh
BHSIBJICHHS TTOpYyIIeHHs 1iTicHOCTI 13 3a paxyHOK HOTrO CTHCKY 13 BTpaTaMH 3aJIUIIAETHCSA TYT HE
TIJIBKH BUCOKOIO, a M MPAaKTUYHO HE 3aJISKUTh BiJ KoeQilieHTy AKocTi OF, 110 BUKOPUCTOBYBABCS
Mg 49ac cTucky. TpebOa Bce X 3a3HAYWTH, IO METOJM, HAJAIMITOBAaHI HAa BUSBJICHHS OYyab-sKOT
6710k0BOT 00pOOKM IM(POBOrOo KOHTEHTY, LI0 € B IIbOMY CEHCI YyHIBepCaJbHUMH, a HE
PO3paxoBaHUMHU CaMe Ha KOHKPETHY 30ypHY [1i10 — BUSIBIIEHHS PE3YJIbTaTy CTUCKY 3 BTpaTaMu, SIKUMH
€ BHILE PO3TJISTHYTI METO/AU, MPUHIIMIIOBO HE MOXYTh OYTH HACTUIBKH X €(QEKTHBHUMHU IpU HOTO
BHSIBJICHHI, SIK CITPSIMOBaH1, TOOTO TaKi, 1110 HaJaIITOBaHi came Ha BimokpemieHHs LK B pi3Hux (3/6e3
BTpar) (opmarax. besnocepennpo nuranHs BimokpemseHHs L3 B pisHux ¢opmarax 30epexeHHs
posrsimaetbest B [9]. lle muTaHHS TYT pO3B’A3YETHCS 3 METOIO BHUKOPHUCTAHHS PE3yibTaTiB
BiJJOKpEMJICHHS JIUIsl BUSIBIICHHS! (JOTOMOHTAXY, 1110 POOUTHCA 32 JOMOMOTOI0 aHaJi3y BIACTUBOCTEH
MaTpHuIll HyJIbOBHX CHHTYJIIPHUX Yrcel OJIOKIB, K1 Bifpi3HstoThes 1yt 113 B hopmaTax 3/6e3 BTpart.
ITpu dopmyBaHHi 3rafgaHoi MaTpulli KOKHOMY Osoky L3 cTaBUTBCS y BiIMOBIIHICTH YHCIIO, IO
BH3HAYa€ KUTbKICTh HYJBOBUX CHHTYJISIPHHX YHCEN I[bOTO OJOKYy. Ajie Tpeba 3a3HAYUTH, 10 IS
opuriHanmeaux 13 B [x/-Omokax, ne [>8, HaBiTh y (opmari 3 BTparamu (3 NPAKTUIHO
BUKOPUCTOBYBaHUMU KoedinieHTaMu SKocTi 70 < OF < 80 ) HasBHICTh CUHTYJISIPHUX YHCEN, SIKI B

TOYHOCT1 JOPIBHIOIOTH 0, € CKOpillle BUHATKOBOIO, HI’K CHCTEMHOIO CUTYaIli€l0, 3aBISKH HasBHOCTI
OKpYTJIEHb, IO BiIOyBAIOTHCS TPHU TepeBelneHHl (0J0Ky) 300pakeHHS 3 YacCTOTHOI 00JacTi B
npocTopoBy. KpiM 115010, 00YUCIICHHS 3HaY€Hb CHHTYJIIPHUX YHCEI B CUCTEMI YUCEIl 3 MIaBal0Y0I0
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TOYKOIO BiIOYBA€ThCSA B yMOBaX HAKOMHYCHHS OOYHMCIIOBAIBLHOI TMOXWUOKH, IO POOUTH
HETPUBIANBHOIO 33/1a4y BU3HAUEHHS TaKHUX, SAKI B TOYHOCTI JOPIBHIOIOTH HYIIO. bimbiie Toro,
3aBASKH OCOOJIMBOCTSIM MAIIMHHOI apu(PMETHUKH, TYyT MOXKIMBA CHUTYyallisl, KOJHU IIMCHO HYJIHOBE
3HAaueHHS OyJe OTPUMAaHHUM SIK JoJaTHe. TakuM YWHOM, aHali3 MaTpPHIll HYJIbOBUX CHHTYJISIPHUX
yucen 0JIOKIB 17151 BijokpemiieHHs 13 B pi3HuX GopmaTax 4acTo MPUBOAMUTH J0 YCKIATHEHb, & ITiIX1]]
notpelye ynockoHaneHHs. B [14] 3anponoHoBaHuii MeTOJT BUSBICHHS (aKTy CTUCKY 3 BTpaTaMu B
KoJbopoBuX L[3, 110 103BOMSIE BIIOKPEMHUTH 300pakeHHS, CIIOYAaTKy 30epexeHi y (opmartax 0e3
BTpAT, BiJl 300paxxeHb, epe3depekeHux y popmar 6e3 BTpat 3 popMaTiB 3 BTpaTaMu, KU aHaJi3ye
npoctopoBy obsactk 1[3. Po3pobiiennii MeTo 3acHOBaHUM Ha BpaxyBaHHI MOCIITIOBHUX KOJIIPHUX
TpiaJ TPHUIUIETIB Yy MATpHIl YHIKaJbHUX KOJBOPIB 1 MOKe OyTH BUKOPUCTaHMN AJISI BH3HAYCHHS
dbopmaTy BXIHOTO KOHTEHHEpa MpU CTEraHOAHATI31, aje, OCKIIbKH JIJisi BHKOPHCTOBYBAHOTO
HiAXOy KPUTHYHUM € pO3Mip JOCHiKyBaHOi yacTuHU L[3, TO HOro BUKOPHCTAHHS OYEBHJIHO HE
Oyne ehexkTHBHHM TIpH BUSBICHHI ()OTOMOHTAXYy, /1€ BUKOPHUCTOBYIOTHCS 300pakKeHHS B PI3HUX
(3/6e3 BTpar) dpopmarax. Konkpernuii meron BimokpemieHHns L3 B pizaux ¢opmarax 30epexeHHs,
3aCHOBaHMN Ha aHami3l KyTiB MDK HOPMOBaHHM BEKTOPOM CHHTYJSIDHUX YHcel OJIOKIB
nocmipkyBaHoro L[3 i mepmM BEKTOpPOM CTaHAApPTHOrO 0a3ucy BIANOBITHOTO MPOCTOpY, OyB
3anporoHoBaHuit B [15]. Merox B misioMmy 1o €GEKTHBHOCTI TEPEBUIIMB ICHYIOYl aHAJOTH,
3abe3neuyroun aume 0.5% momunok nepmoro poay (L3, ske Oyno mepe3depexene y ¢popmat 6e3
BTpar 3 (popmary 3 BTpaTamu, BU3HA4aJIoCs SIK OpHUriHajibHe B (hopmati 0e3 BTpaT), 5% MOMUIOK
apyroro poxay (opurinansHe 13 BU3HaUanocs sk take, GopMat sIKOro OyB 3MiHEHUH ), aJie HasIBHICTb
MTOMUJIOK TYT HE J1a€ MOKJIMBOCTI TOBOPUTHU PO OCTATOYHUHN PO3B’A30K 3a/1a4i, 110 PO3IIIAIAETHCS.

TakuM YUHOM, HE 3Ba)KAIOYM HA KUIBKICTh ICHYIOUMX PI3HOMAHITHUX METOJIB 1 MiTXOIIB 110
3amaui BinokpemieHHs LK B pisaux ¢popmarax 30epekeHHs, 1 3a/1a4a He € BUPIIICHOIO OCTATOYHO,
3aJMIIAI0YM  aKTyaJbHUM TIIOIIYK HOBHUX MAaTeMaTHYHUX Oa3uCiB Juid opraHizauii mpouecy
BimokpemyieHHs. [TinBumieHHs ePeKTUBHOCTI pO3B’SI3Ky came i€l 3aadi Oy 1e CIpUSITH ITiIBUILICHHIO
e(eKTUBHOCTI BUSABIICHHA NopyuIeHHs 1iicHocTi LK B 11i1oMy, 30kpema B mpolieci creranoanatisy,
BUSBIIEHHS (DOTOMOHTAXY TOIIIO.

Meta poGoTu Ta 3amavi gociaigkeHHsi. HemonaBHO yKpaiHCBKMMM HAayKOBISIMH OyB
3ampoIOHOBAHUH 3arajibHUM MAXI 10 aHai3y ctany iHpopMamiitHux cuctem (3[TAIC), 3acHoBanMit
Ha MaTPUYHOMY aHami3i Ta Teopii 30ypess [16], skuii 1o0pe 3apeKoOMeHIyBaB ceOe Mpu pO3B’A3KY
3a/1a4 BUSBIICHHS TMOPYIICHHS IUTICHOCTI NU(PPOBUX KOHTEHTIB, CHOTOJHI OTPUMYE TOJABITHI
PO3BUTOK Ta YIOCKOHATIOETHCS [17]. BpaxoByrouu 11e, memoro poOOTH € CTBOPEHHS TEOPETHYHOTO
0azucy mansa MetofiB BinokpemsieHHs [[3/11B B pizaux (3/6e3 BTpar) hopmaTax 30epeKeHHS MUITXOM
JOCIIJIKEHHS BIacTUBOCTEH popManbHUX napaMeTpiB 0s10kiB opurinanbaux LK Ha ocHosi 3ITAIC.

JIyist MOCSATHEHHS MTOCTaBIECHOT METH B POOOTI pO3B’SA3yIOThCS HACTYITHI 3a0auyi:

1. Buznauntu B Mexax 3ITAIC ¢opmanbhi mapamerpu LK, Bi1acTHBOCTI SIKMX MOTEHLIHHO
JAI0Th 3MOTY JJIS BiJIOKpEMJICHHSI KOHTEHTIB B Pi3HUX (3/0e3 BTpat) dhopmarax 30epeKeHHS;

2. BCTaHOBUTH BJIACTHBOCTI MaTpHILll HaMEHIINX CHHTYJSpHUX uucen 6mokiB (MHCY), mo
cTtaBuThbcst 'y BimmoBimHicTh [[3/kaapy 1B, ski po3pi3HSIOTBCS B 3aleKHOCTI Bim (opmary
30epexenns LIK;

3. BuzHauuTH Ta JOOCHIAUTH MaTEeMaTUYHUH O00’€KT, aHadi3 SKOro JacTh MOXKIUBICTh
edexTrBHO Bu3HauaTu Gopmat L{B/mocninosuocTi 13, 36epexennx B onHoMy (Gopmari.

OcHoBHMI MaTepiaa gociaigxenHsi. SkicHo dopmatu 30epexxenns [[K (3/6e3 BTpar)
BIJIPI3HAIOTHCA CTYIEHEM IMPHCYTHOCTI B OJIOKaX pe3yJibTYIOUOr0 KOHTEHTY BHCOKOYACTOTHOI
(cepennbovacToTHOi) ckiamoBoi [4,5]. Came KBaHTyBaHHS 1 OKpPYIJIGHHS 10 IIIJTUX 3HAYCHb
YaCTOTHUX KOedilieHTiB OJOKIB BIAMOBIAHUX MAaTpHIlb, HACIHIAKOM YOr0 € OOHYIIHHSA
BHCOKOYACTOTHUX (MOKJIMBO 1 CEPEIHbOYACTOTHHX) KOeilli€HTIB, TPUBOAUTHh A0 cTHCKy LK 3
BTparamu. Y BianmosigHocti 3 3ITAIC, ctan (3mMiHy cTaHy) Oyab-skoi iHpopMamiifHOI cucTeMHu,
yacTKOBUM BHMNaakoMm sikoi € 1[3/(kamp) 1IB, MokHa OIIHWTH 3a JOMOMOTOI0 aHali3y (30ypeHb)
MOBHOTO HA0OPy (hOpMaIbLHUX MMapaMeTPiB, 10 BU3HAYAIOTH IO CUCTEMY OJIHO3HAYHO: CUHTYJISIPHUX
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gucen (CHY) i1 cunrymapuux BektopiB (CHB) cnemiansnoro Buay [18] BiamoBigHOi maTpwHil
(MaTpuLb), 110 BUKOPUCTOBYETHCS J1ali B pOOOTI.

Hexait F — marpuns 1[3/kanpy 1IB. BpaxoByroun mery mociiJKeHHS, OJIOKOBY OOpOOKY
KOHTEHTY IpH 30epexeHH1 B popmari 3 BTpaTaMu, MaTpUIls F CTaHJApTHUM YHHOM [ 5] po30UBaeThCS
Ha HenepeciuHi [ x / -0JI0KkH, JOBUTHHUH 3 SIKUX MO3HaYaTUMeThesl B . [1o0ymoBa 1t KOXKHOTO OJIOKY
B HOpMajbHOTO CHHTYJISIPHOTO po3kiiagaHHs [18]:

B=UZVT, (1)

ne U,V — oproroHanbHi /x/ -mMaTpul, CTOBIII AKUX u,, v, ,i =1,/, € niBumu i npasumu CHB
B BiZITOBiHO, npu IbOMY JIiB1 CHB € JeKcuKorpadiuHo JIOJATHUMH;
Z:dz'ag(cs,,..., c, ) G,2..20,20 — CHY B, Bu3Hauae OJHO3HA4YHO NOBHUII HaOIp Horo

dbopmanpHuX apamerpiB. [Ipu pomy amst 6710KiB opuriHANBEHOTO 113 Mae Miciie CriBBiTHOIICHHS
G, >>0,>..20, 20. (2)

Bianosigno 3 3ITAIC cran i1 BnactuBocti 1[3/kanpy 1IB TyT Oyne BU3HAYaTHUCS CYKYITHICTIO
CHY i CHB Bcix OnokiB #oro MaTpuii. Pi3HMIS B CTymHeHi HasBHOCTI BHCOKOYacCTOTHOI
(cepennbovacToTHOi) ckiamoBoi B LI3/kanpi 1IB B pizHMX dopmarax BimiO’€ThCs Ha CKIAIOBUX
MOBHOTO Habopy (opManbHUX MapaMeTpiB. BpaxoByrouw, mo BHCOKOYAcTOTHiM ckianoBiit LK

BIJINOB1IAI0Th FOJIOBHUM YHHOM CHHTYJISIpHI Tpiiiku \G,,u, ,v, ) 3 Haitmenmumu CHY [9,16], a came
iX 3HA4HI 3MIHM B pe3yJbTaTi KBAaHTYBaHHSA 1 OKPYIJICHHS YaCTOTHHX KOe(]ilieHTIB OJOKIB, IO
Bi10OpakaroThes B 3MeHIIeHH1 HaitmeHnx CHY 6710kiB axk 70 oOHymiHHSA [9], caMe aHami3 Takux
TPiMOK NOTEHIIIIHO MO>KE MPUBECTH JI0 PO3B’SA3KY 33/4a4i, 110 PO3TIIAAAETHCS.

30ypeHHs CUHTYJISIpHUX TPIHOK |G,,u, ,v; | B pe3yabTaTi cTucKy npuseae a0 3MiH sk CHY o,

1

tak 1 CHB wu,, v,, ane HaBiThb micisa 30ypenr CHB 3amumarbcs momapHO OpTOrOHAJIbHUMH,

HOPMOBAHUMH, JIiBl — JIEKCUKOTpadiuHO NOAATHUMH, JIUIIEC 3MIHUBIIN CBid HampsMm. [Ipu mpomy,
BpaxoBytoun (2), CHB, ski BianoBimatore Haiimenmum CHY, € uytimBumMu 10 30ypHuX il y
BIATIOBITHOCTI 31 CITIBBiAHOMICHHM [19]:
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2 "~ svdgap(i, B) 3

e AB — marpuus 30ypeHHs 010Ky B B pesynbTari 30ypHoi Aii, mo 3asHano 13, 6, — kyT
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IIOBOPOTY BEKTOpa U, , Svdgap(i,B):min‘Gi —Gi‘ — Binokpeminenicte CHY o, B 6noui B,
J#i '

CHEKTpalibHA MAaTPUIHA HOPMA.

Jst 3Ha4HOT KimbKkocTi 6710KiB 1[3/kanpis LB maiimeni CHY 3a 3HaYeHHSM HE MEPEBUINYIOTh
OJIMHUITIO, MAIOYX 1 BiIOKpeMIIeHICTh MeHIIe 1, poOmsuu BiamoBigHi CHB y BiamosimHOCTI 3 (3)
YyTJIMBUMU HaBITh J0 MOXUOOK OKpYyTJIeHHs. []e mpuBOAUTE 10 TOTO, IO BETMYMHA KYTY X IIOBOPOTY
(sixa Oyze 3HaYHOIO HABITh TPU HE3HAYHUX 30ypHUX JisX) HE € IHPOPMATUBHOIO 3 TOUKH 30pYy 3a1a4i,
10 po3risfaacThes. B Tol yac, sk 30yperHs HaiMeHmux CHY, 110 € HedyTIuBUMHU 10 30ypHHUX JTii
BIJIMIOBITHO JI0 CIiBBiHOIICHHS [19]:

mlax‘cri (B)— o, (B + ABX < ||AB|

2 4
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B pe3yJIbTATi CTUCKY 3 BTpATaMU Ma€ YiTKO BUPaXeHUH crierudiuyHuil Xxapaktep [9] — 3MeHIIeHHS ITUX
CHUY ax o o6HymiHHA. OCKIIBKY CUHTYJISPHI Tpikiku 3 HaiiMenmmMu CHY BiAMOB11ai0Th, TOJIOBHUM
YUHOM, BUCOKOYACTOTHIA CKJIQJ0BIM CHUTHAITY, TO OOHYJIIHHS I[I€] CKJIaIOBOI B PE3yJIbTaTi CTUCKY,
BpaxoByroun HeBil eMHICTh (2) CHY, Mosxe mpuBecTH NuIie 10 iX 3MeHIeHHs. J{ificHO, CHHTYIIsIpHE
po3kiananus 010Ky (1) Moxe OyTu npeacTaBiaeHUM y GopMi 30BHIIHIX 100yTKiB [19]:

!
B= ZG,-“MT , (5)
i=1

BIJIIIOBITHO JI0 SIKOTO CHTHall B pO3KJIAaJa€eThCsi HA CyMy OJHOPAHTOBHUX CHTHAJIIB, KOXKHUH 3 SKHUX
BU3HAUYAETHCS CBOEIO CUHTYJISIPHOIO TPIHKOIO |G,,u, ,V, ). OHOIO0 3 OCHOBHUX XapaKTEPUCTUK CUTHAITY

3 MaTpuIero B € ioro enepris E , sika Moke OyTu oOuucieHa y BiAmoBiHOCTI 3 popmymamu [20]:
-1 [-1

E=>>b=>>Puyv), (6)

=l j=1 u=0 v=0

ne b, — emnementd B, P(u,v),u=0,/-1,v=0,/-1 — eHepreTM4Hmii CrexTp curnaumy B.

[To3naummo pe3ynabTaT OUCKpPETHOro KocuHycHoro mneperBopeHHs (JKII), ske € ocHOBHUM B
HAWMOIMPEHINIOMY alrOpUTMI CTHCKY 3 BTpatamu i LI3 Jpeg, Gioky B sk B,.,. Enementu

marpuul B, ., —koediuientu JKII 610ky B nosHayatumemo B, ., (u,v), u=0,/-1v=0,/-1, Toxni
[5]: P(u,v)= B} (u,v).
V BianoBiaHOCTI 3 (5) eHepris curHainy B NpeicTaBiIS€eThCs y BUIIISLI CYMH €Heprii E (ciul.vf)

CUTHANIB O,U l.v,.T :
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ne |||| — €BKJIIJIOBAa BEKTOpHA HOpMa.

Bpaxosytouu BiaactuBocti CHB, mo BumararoTscs B (1), (5), To6TO: ||ul|| = ||vl|| =1,Vi=1,/ , maemo:
E(Gl.uivl.T)z ;. (7)
3 (5), (6), (7) BuruIMBae:

/-1 -1

SS B ) =Y o

u=0v=0 i=1
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OOnyniHHA B, (uv) IJIS 3Ha4€Hb U, v, OMu3bKUX 10 [/ —1, npuBene 10 OOHYIIHHA G,, KOIU

i omm3bpko 10 [. Kinpkicts HatiMentmx CHUY, ski mianmagyTe i TaKWd pe3yibTaT, 3aJICKHUTh Bij
Koe(iIieHTIB BUKOPUCTOBYBAHOI MPU CTHCKY MATPHIll KBAaHTYBaHHS, TOOTO Bia Koe(iIlieHTy SKOCTI
QF crucky.

Takum unHOM, 17 PO3B’A3KY 3aadul, 10 PO3TIISIIAETHCS, MA€ CEHC aHalli3yBaTU CYKYIHICTb
HaiimeHnmux 3a 3HadeHHsM CHY GnokiB matpuri L[3/kanpy LIB. Tpeba 3a3HaunTH, 1m0 Takuii BUOIp
JOCITIDKYBAaHUX TTapaMeTPiB JO3BOJUTh YHUKHYTH HEOOXITHOCTI 3aCTOCYBAHHS IS iX OOYMCIICHHS
camMeé HOPMaJIbHOTO CUHTYJISIPHOTO pO3KJIaJaHHsl, 3a10BOJIbHUBILNCE JIMIIE 3BUYaiiHuM [19], ske nae
MO>KJIUBICTh BU3HAUUTH ofHo3HauHO CHY, asie B 00YnCIIIOBAIbHOMY CEHCI € MEHIII 3aTPaTHUM, YUM
HOpMaJbHE, OCKITIbKY HE BUMarae 3a0e3nedeHns JeKcukorpadivnoi nonarHocti aisux CHB.
BpaxoByroun m0cBig TmomepenHiX mochimkeHb, 3acHoBaHux Ha 3ITAIC [9], Ta Hemomiku
3aCTOCYBaHHA IX pe3ysbTarTiB, BKazaHi Buile, nocraBuMo L[3/kanpy LUB 3 nx m -marpunero Fy

BiANoBiAHICTh MaTpuito HaitmeHmux CHY 61okis (MHCY) M .. po3mipom {?} X {%} , I1e [] —quIa

YacTMHA apryMEHTy, 3 eJIeMEHTaMu m(kp)F’k:L|:7:|’ p:L[T} sIKi BigmoBimaroTh OJIokaM F),

HACTYITHUM YHHOM: M, nopiBHIoe KimbkocTi Takux CHY o, BianmosigHOro 650Ky B, s SKUX

BUKOHYETHCS yMOBA!
o, <T, (8)

Cnin 3a3Hauutd, mo i opuriHansHux [[3/kampiB 1IB mpu ix 30epekeHH] 3 BTpaTamu
BUKOPHUCTOBYIOTHCSI OJIOKHM PO3MIpoM 8x8 TMiKCeNiB, MpU I[bOMY, SK IMPaBHJIO, B IUX OJIOKaxX
Haiimenmie CHY o, <1, a 115 BeIMKO1 KUIBKOCTI OJI0KIB

o, <<1 9)

B pe3yabTaTi OOHYIIHHS BHCOKOYACTOTHOI CKJIAIOBOi, TOJI SK B BIAMOBIZHUX OJIoKax mudpoBUX
KOHTEHTIB B ¢opmari 0e3 BTpaT cmiBBiaHOMmEHHs (9) Mae Mmiciie B 3HaYHO MEHINIM KiJIbKOCTI,
OCKIUJIbKM TaM BUCOKOYACTOTHA CKJIaJI0Ba Ma€ MepBicHUNA BUIIsA [9]. 3po3yMmisio, 110 MpU 3MEHIICHHI
koedirienTa sskocTi cTucKy KinbkicTh CHY, ski 3a10BONBHSIOTH (8), (9) Oyne 30umb1ryBaTHCS, B TOM
yac, sik 3 CHY koHTeHTy 6e3 BTpaT HIUOro BiTHOCHO iX MEpBICHOTrO 3Ha4YEHHS BiOyBaTucs He Oyne.
BpaxoByroun 11e, mapametp B (8) mis 3abe3medeHHsT MOXIIMBOCTI BimokpemiieHHs [[3/kanpa 1B B
pi3Hux (opmarax 30epexeHHs B pe3yibTari aHanizy MHCY mae ceHc oOupatu B Mexax:

0<T<1, (10)

U TOrO, 100 BUSBUTU KiJbKiCTh Takux CHY, siki B pe3ynbTaTi KBaHTYBaHHS 1 OKPYTJICHHS
YaCTOTHHUX KOe(]IIieHTIB [ x / -OJIOKIB OyJIM HYJISIMH (TIOPIBHIHHUMU 3 HYJIEM), a B IOCITIDKYBaHOMY
[13/kanpi LB Biapi3HsAIOTHCA BiJ HYJIS B pe3yJbTaTi OKPYIJIeHb, 110 BiIOYBAIOTHCS 13 3HAUCHHIMU
SICKpPAaBOCTI TIKCETIB TpHU MEpexojdi 3 YacTOTHOI 001acTi B MPOCTOpOBY. BpaxoByrouu BuIle
3a3HayeHe, MOXKHA CTBEp/DKyBaTd, mo B nutomy enemeHTd MHCY st mudpoBUX KOHTEHTIB B
¢dopmari 3 BTparamu OyayTh HemeHmUMH 3a einemeHTH MHCY BignosigHoro 113 B ¢gopmari 6e3
BTpaT, MpU I[bOMY BIAMOBIAHMMH Oyaemo HasuBaTu I3, sk Biapi3HSAIOTHCS Juiie (GopmaTtom
30epexeHHs (3/6e3 BTpar), BigoOpaxarouu ofaHy i Ty camy cueny. [Ipukiaax MHCY npu 7 =0.1,
10 UTIOCTPY€E ICTUHHICTh OCTAHHBOTO TBEP/KCHHSI, HaBeICHO Ha puc.l st Bignosigaux 113.
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1 0 1 1 1 0 1 1 1 1 1 0 1 1 0 0 1 0 0 1
1 0 1 1 0 0 1 1 0 0 1 0 0 1 0 0 1 0 0 1
0 1 0 1 0 1 1 0 0 0 0 0 0 0 0 0 1 0 1] 2
1 1 0 1 1 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0
0 1 1 0 0 0 0 1 0 0 0 1 0 1 0 0 0 1 1 1
0 0 0 1 0 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1
1 0 0 0 1 1 0 0 1 0 1 0 0 0 0 1 1 1 1] 1]
1 0 0 0 1 0 0 0 0 1 1 0 1 1 1 0 1 1 0 1
1 0 1 0 1 1 o} o} 0 0 0 1 0 0 0 0 0 0 1] 1]
0 1 0 0 0 0 0 0 0 1 0 1 0 1 0 0 0 0 1 1]
1 0 0 0 0 0 0 1 1 0 0 0 1 1 0 0 1 1 0 0
o} 0 1 1 1 0 1 o} 1 1 0 1 1 0 1 0 1 1 1] 1
1 0 0 0 1 0 0 0 0 0 1 0 0 1 1 0 0 0 1] 1
0 0 0 1 0 1 0 0 1 0 0 0 1 0 0 1 0 1 1 1
1 z 0 1 1 0 1 1 1 0 0 0 0 1 0 1 1 1 1 1
1 0 0 0 0 1 0 0 1 0 1 0 0 1 0 0 1 0 1 1]
0 0 1 0 2 1 0 0 0 1 1 0 0 0 0 0 1 1 1 1
0 0 0 1 0 1 1 1 1 0 1 1 1 0 1 0 1 0 0 1
0 1 0 0 0 0 1 1 0 0 1 1 1 0 1 0 1 0 1] 1]
1 0 1 1 1 0 1 1 1 1 0 0 0 1 1 0 0 1 1 0
B
o} 0 0 1 3 6 7 6 1 0 a 0 1 0 5 3 0 0 1 1
1 1 0 0 1 2 2 2 0 1 o) 1 0 1 2 0 0 0 0 1
1 1 0 0 o} 0 0 1 0 0 1 0 1 0 4 1 1 1 1 0
1 0 0 0 0 1 1 o) 0 0 o) 1 0 2 3 0 0 1 1 1
o} 1 2 0 1 0 1 1 0 1 a 0 3 7 1 0 1 1 0 0
0 0 1 0 0 1 0 o) 1 0 2 3 3 © 2 1 0 0 0 1
1 1 0 1 1 0 1 1 0 1 7 7 7 ] 1 0 1 1 0 0
0 0 1 1 3 1 0 0 1 1 [ [ 3 2 a 0 0 0 1 0
0 1 1 0 3 1 0 1 1 1 & & 2 0 1 0 1 0 1 0
0 1 1 1 0 1 1 0 0 0 2 2 2 0 1 1 0 1 0 1
1 1 1 1 1 1 0 1 1 2 a 2 2 1 0 1 1 1 1 1
0 0 1 0 1 1 0 1 1 2 2 4 4 2 0 0 0 1 1 1
0 1 1 0 1 2 0 a 0 0 7 7 5 ] 0 0 0 0 0 1
0 1 1 1 1 1 0 0 0 0 2 5 5 3 1 1 0 1 0 1
0 1 1 1 1 0 0 a 0 0 a 2 3 ] 2 0 0 1 1 0
1 0 1 1 0 2 1 a 0 0 a 0 5 & 0 1 1 0 1 0
0 0 1 1 0 2 1 1 1 0 1 1 2 7 0 1 0 0 0 1
1 1 1 1 o} 0 1 a 0 1 1 0 1 2 0 0 0 1 0 1
2 1 2 1 1 0 1 1 0 1 1 0 0 1 1 0 0 0 0 1
1 2 1 1 2 1 0 1 0 2z 1 0 1 3 0 0 1 1 1 0
r

Pucynok 1. Imoctpartis pesynabraty mooymosu MHCY st konkpetHoro 1[3: a — Tectose 113 3
BUJIIICHOIO YacTUHOIO; 0 — yactuHa 113, s sikoi popmyBanacs MHCU (7=0.1); B — MHCY (113
B (hopmari Tif); r — MHCY (Bignosinue 113 B popmari Jpeg (QF =75))

OueBuano, matoun MHCUY, mo BianmoBigaroTh IU(POBUM KOHTEHTAM B PI3HHX (opMarax
30epexKeHHs, BUSHAYUTUCS 3 (OPMATOM KOKHOTO 3 HHUX, MOPiBHIOIOUM Mk coboro MHCUY, ne
MPEJCTaBIsE TPYTHONIIB, ajleé NMUTAHHA BH3HAYCHHsS (opMmary, SK MPaBHIO, BHUPIMIYETHCS IUIS
koHkpeTtHoro L[K, komu B po3nopsikeHHi excnepra € nuiie ogaa MHCY i1 Tpe6a Matu MOXKITUBICTh
OIIIHUTH BIJIACTHUBOCTI ITi€] OJHOI MaTpHIli, MO0 3pOOUTH BHCHOBOK IO (GopMaT JOCTIIHKYBAHOTO
KOHTEHTY. 3po3ymisio, mo 3HaueHHs enemeHTiB MHCU, ske Haiiuacrimne 3ycTpidaeTbes IJis
[13/xanpy 1IB B popmaTi 3 Brpatamu, Oy/ie HE MEHIIE 3a aHAJIOTIYHE 3HAYCHHS TS BIATIOBIHOTO
[13/kanpy LIB B ¢dopmari Oe3 BTpaT; MakCUMajbHE 3HAU€HHA M ., IIO BIANOBIJA€ KOHTEHTY B

dbopmarti 3 BTpaTaMu TeX OyJle He MEHIIIE 32 aHAJOTIYHE 3HAYCHHS JJIS BIAMOBIAHOTO KOHTEHTY B
¢dopmari 6e3 BTpar, 10 LIIOCTPYE TUMIOBHHA MPUKIIA] KOHKPETHUX BinnoBinHux 113, ogHe 3 sSKux B
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dbopwmarti Tif, a Tpu 1HIMX (BIAMOBITHUX) OTPUMaHI MIJIAXOM Iepe30epekeHHs mepioro B gopmar
Jpeg3 OF € {70,75,80} (HalrmomMpeHimI Ha TPaKTHUIl KoeilieHTH AKOCT1) (pHc.2).
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Pucynok 2. I'icrorpamu enementiB MHCY (7 = 0.5 ) BinnmoBigaux L[3: a — B popmari 6e3 BTpat
(Tif); 6, B, T — B popmari 3 Brparamu (Jpeg, QF =70,75,80 BiAMOBiAHO)

1 2 3 4 . 5 B 7 g
3nHateHHs erteMeHTiE MHCT

[Toni6Ha kapTHHA CIIBBIIHOLIEHHS ricTorpam 3HaueHb enemenTiB MHCY ms 1[3/kanpis LB
B (opmati 3 BTparamm Ta 0€3 BTpaT cHocTepiraeTbcs sl OumbmocTi BimmoBimHux [IK: momam
ricrorpaM po3pi3HSIOTbCA 1O CBOEMY 3HAYCHHIO, 30UIBIIYIOYMCH JUIsI KOHTEHTY B ¢opmarti 3
BTpatamu, B mopiBHsAHHI 3 I[K 6e3 BTpar, KpiM 1IbOT0, MOJa TICTOTpaMH HE 3MEHIIYETHCS TMPH
3MEHIIEHH] Koe(]ilieHTa SAKOCTI CTUCKY, MPAKTUYHUM MiATBEPKCHHSIM 4YOTO € pe3yJbTaTu
00YHCITIOBAJILHOTO €KCIEPUMEHTY, YaCTKOBO HaBeJeH1 Ha puc.3 g Jpeg 3 QF =75 (npu iHIIMX

3HAa4YeHHAX Koedimienta QF sKiCHa KapTHHA A MOJ TIiCTOTpaM 3aJMIIA€THCS TAKOIO K, IO
MTOBHICTIO BIJIMOBIA€ TEOPETUIHUM OUIKYBaHHSIM) Ta puc.4.
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Pucynok 3. I'ictorpamu Moz ricrorpam 3Hauens enementiB MHCY 6mokiB: a— 7' = 0.1
(MHOXMHA Y); 6— T =0.1 (MHoxuna Y'™); B— T'=0.3 (Muoxuna Y);r— 7 = 0.3 (MHOXHHA
YY) n—T=05(Y);e-T=05 (Y™), k- T=07 (Y);3—-T=0.7 (Y"™)
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TyT 1 gani npu mpoBeieHHI OOYUCTIOBATBHUX EKCIIEPUMEHTIB B POOOTI BUKOPHUCTOBYETHCS
MHO>KHUHH:
Y, mo mictuts 500 113 3 3aranbHo BUKOpHCTOBYBaHOi 0a3u [21] B popmati 6e3 Brpar (Tif);
yo) y0s) | y®o) OTpHMaHi IUIAXOM nepe3oepexenns 13 3 MHOXHMHM Yy dpopmar ¢ BTpaTamu
Jpeg3 QF € {70,75,80} BiJIMOBIIHO;

Jnsa excriepumenTiB L3 oOpizamucs no po3mipy 800 x 800 mikceniB.

Cepen 113 B ¢dopmari Oe3 BTpar, ki OyJu 3adisTHUIMHU TPH TPOBEICHHI OOYMCIIOBAIBHOTO
excriepuMenTty, HasBHI Taki (3 L[3), mo moBomsTh cebe K «BHUHATOK 3 IMpaBWIa» — caMe iM
BI/IMOBIIAIOTh CTOBMYHMKHK TiCTOrpaMH MoJ TicTtorpam 3 aprymentom 8 (puc.3(a,B,n,x)). Ilpu
JeTalbHOMY JOCIipKeHHI ux 13 ctae 3po3yminmm, 1o iX moBeAiHKa LiTKOM BumpaBaana. OmgHe 3
takux 13 ans HaouHoCTi HaBeneHe Ha puc.S. bioku orpumyBanoro mpociimkyBanoro 800 x 800 113
B OUTBIIIOCTI CBOIM HE MICTATH HISIKMX JIeTajel, YaCTHH KOHTYPiB, TOOTO iX BHCOKOYACTOTHA CKJIaJI0Ba
Maiike BIJCYTHS IIE€ O CTHUCKY; KpiM TOro, KO)KHa KojibopoBa ckianoBa L3 (puc.5(B) — cuns
CKJIaJIOBa) Ma€ 3HAYHY KUIBKICTh OJIOKIB, €IEMEHTH SIKUX JOPIBHIOIOTH HYJIIO YW € OJIM3bKUMU JI0
HYJISl, [0 IPUBOJMTH JI0 TOTO, 110 Maibke Bci CHY 6510Ky NOpiBHIOIOTH/TIOPIBHIHHI 3 HyJIeM. SIKII0
30UTBIIMTH pO3Mipu YacTUHM [[3, MO MOCHIKYETBCSA, TO XapakTep TICTOrpaMu 3MIHIOETHCS 0
«crannaptaoro» s LUK B ¢dopmari 6e3 BTpat (puc.6), 3Milryroun monoxxeHHs moau 3 8 1o 0.
JliticHO, 301IBIIICHHS PO3MIPY YaCTHUHH, IO TOCHIKYETHCS, TPUBOINUTH JI0 «ITIAKIIOUEHHS» OJIOKIB,
BHCOKOYACTOTHA CKJIQJIOBA B SKUX HE € TIOPIBHSHOIO 3 HyJIeM, SIKi MICTATh HasBHI JeTalli, YACTHHH
KOHTYPIB. AJie 04EBHUIHO, III0 TAKHI KPOK HE 3aBXIM MPUBEIE 10 MOKPAIICHHS pe3ybTary. [ificHo,
akmo [[3/xkagp LB minkom € Takum, mepenaau 3HA4Y€Hb SCKPABOCTI B SKOMY € HE3HAYHUMH,
BHCOKOYACTOTHA CKJIaJ0Ba HaBiTh B (popmari 6e3 BTpaT MpakTUUHO BiACYTHS, TO Takuil [IK Moxe
MaTH OUTBIIICTh OJIOKIB, uiA siKuX Kigbkicth CHY, MeHmux 3amanoro mapamerpa 7, Moxe OyTu
3HAYHOI0, TOOTO XapakTep ricrorpamu 3HadeHb eaemenTiB MHCY nis LIK B popmari 6e3 BTpat Oyne
MaTH BJIACTHBOCTI TiCTOTpaMu Ui BUMAAKYy (GopMaTry 3 BTpaTamH. | Xxo4ya Ha NMpakTHI KiTbKICTh
TaKMX OPUTIHAJbHUX KOHTEHTIB € JyKe He3HaYHOI0, BOHM BHUMAaraloTh J0AaTKOBOIO JOCIIIKEHHS,
pe3ybTaTH SIKOTO BUXOATH 32 MEXKI AAHOT CTATTI 1 3apa3 roTyIOThCA A0 JAPYKY.

Y(m)‘ = ‘Y(“)‘ = ‘Y(go)‘ =500, e || — IOTY>XKHICTh MHOKHHH.
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CepenHe 3HAeHHA MOJH TCTOTP AME

0s
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0.1 nz 0.3 0.4 0s 0.6 07 ns

Pucynok 4. I'padiku 3a1eKHOCTI CepeTHBOTO MO0 EKCIIEPUMEHTY 3HAYEHHS MOJIH TiCTOTPaMH
3HadeHb eneMenTiB MHCU Big mapamerpy 7': 1 — I3 3 MHOXUHU Y ; 2, 3, 4 — BiamosiaHi 113 3
MHOXUH Y (80), Yy ), y(70) BIJIITOBITHO

AHani3 ricrorpam moj Tictorpam 3HadeHb eneMeHTiB MHCUY (puc.3), a Takox cepemHix
3Ha4yeHb Mou ricrorpamu MHCU (puc.4) nae MOXIIMBICTh BU3HAYUTHCA 3 HAUOLIBII TPIOPUTETHUM
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cepell PO3MVISIHYTUX 3HA4YeHHAM mapamerpa 7T € {O. 1,0.3,0.5, 0.7}. e 3nmauenns 7 =0.1, mo
BUILJIMBAE 3 YpaxXyBaHHSIM HACTYITHOTO:

Hus T =0.1 mae micie HaiiOUIbIIa BIAMIHHICTh 3HA4eHb MOJ TicTorpam enementis MHCY
6710KiB 1151 IM(POBUX KOHTEHTIB B pi3HUX (3/0e3 BTpaT) hopmaTax;

st koukpetHoro 1[3/kanpy 1IB mns Oyas-skoro 3nauenns (10) 77 MokivMBa CUTYyarlisi, KOJU
MOJIH ricTorpam 3HaueHb exeMeHTiB MHCUY BinnoBiHUX UPPOBUX KOHTEHTIB OyIyTh CIIBIAJaTH.
Hna T = 0.1 taka cutyauis Oyae MaTH Miclle piAlle 3a 1HII 3HaYeHHs napaMerpa (puc.3);

Haiimenmie 3 Bukopuctanux 3HaueHb nmapamerpy 7' = 0.1, BpaxoByroun HeuyTauBicts CHY,
30KpeMa HalMEHIIMX 3a 3HAYCHHSAM, BIAMOBIAHO 3 (4), 103BOJISE BUSABUTH B OJIOII KUIBKICTH came
takux CHY, siki B pe3ynbTaTi KBAHTYBAHHS 1 OKPYTJIEHHS YaCTOTHUX KOe(DiIieHTIB OJIOKIB B MPOIIEC]

ctucky Oynu HysiMu. A came i CHY 1 € Toro 0CHOBHOIO 03HaKO10, ska BifpizHae LIK B pizuux (3/0e3
BTpat) ¢popmarax.

a 0 B
Pucynoxk 5. Tecrose 113: a — Bxiane 113; 6 — nocnimxysane L3 po3mipom 800 x 800 mikcerniB; B —
CHHS CKJIaJIoBa JOCIiKyBaHOoTO 113
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a 0
Pucynok 6. I'ictorpamu tectoBoro L3 mpu 3miHi iioro po3mipy: a — 800 x 800 mikcemiB
(puc.5(8)); 6 — 2000 x 2000 mikceniB

3 ypaxyBaHHSI OTPUMAHHUX PE3YIbTaTIB 00UNCITIOBAIBHOTO EKCIIEPUMEHTY (PHUC.3) OUEBUIHOIO
€ MOKJIMBICTh CIIBIAJiHHS MOJ ricTorpam 3HaueHb enemeHTiB MHCU 6mokiB LIK B piszHux (3/0e3
BTpat) ¢opmarax. [Ipu meraapHOMY TOCHTIIKEHHI BCTAHOBJICHO, 11O TaKa CUTYaIlis Ma€ MICIIE s
[13/xanpy LIB, crieHa ikoro Mae BeNMKY KiTbKICTh JIeTalIel, 3HAUHUX MIEPerajiiB 3HAaYCHb SICKPaBOCTI,
TOOTO Ma€ 3HAYHY BUCOKOYACTOTHY CKJIAJIOBY HaBITh MPH 30epekeHH1 3 BTpaTamu. [Ipukiag Takoro

113 mpoimtocTpoBaHuii Ha puc.7/, TicTorpamu 3HaueHb eneMeHnTiB MHCY 6mokiB anst Biamosigaux L3
HaBeJIeH1 Ha puc.8.
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Pucynoxk 7. Tecrose 113
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Pucynok 8. Imtoctpartist BinminHocTeil rictorpam eixementiB MHCU (7' = 0.1) Bignosiguux L3 y
pizHux hopmaTax 30epekeHHs NpH criBnaainHi ix moa: a — L3 B popmati 6e3 Brpar (Tif)
(puc.7); 6 — Bignosinue 13 B hopmari 3 Brpatamu (Jpeg (QF =75))

HasBhicTe MoOxumBOCTI cmiBnaginHg Moj Tictorpam MHCY OnokiB ajisi  BiAMOBIIHHUX
IU(ppPOBUX KOHTEHTIB BKa3ye Ha HEAOCTATHICTh BHUKOPHCTAHHS JIMIIE OJHOTO NapamMerpy
aHaTI30BaHOI TicTOrpaMu — ii MOJW ISl TOTO, OO BiJIOKPEMUTH KOHTEHTH B PI3HHX (popmaTrax
30epexeHHs. Ane, Ak Bxe 3a3Havanocs Buiie, MHCY 670kiB uist 1H(pOBUX KOHTEHTIB B Pi3HUX
dbopmarax 30epeKeHHS BiIPI3HAIOTHCS CBOIM BMicTOM: 3HadyeHHs enemeHTiB s LK B dopmari 3
BTpaTaMH € HeMEHIIMMHU HiX y Bignosinaux LIK ¢opmari 6e3 Brpar, imocrpauieio yoro € puc.1,2,8.
3 ypaxyBaHHSIM IIbOTO BHCYBA€ThCS HACTYITHA TIMOTE3a: JIs MEPEBAXKHOI O1IBIIOCTI OpUTIHATBHUX
LK B ¢opmari 6e3 Brpar mMakcumanbHe 3HadueHHd MHCU 070kiB € HeOUIbIIMM 3a BiATOBIIHE
3naueHHs 1yt LK y ¢popmari 3 Brpatamu. L rimore3a 3Haiiia cBOe MpaKTUYHE MTiITBEPKEHHS B
pe3yNbTaTi 0OUMCITIOBATBHOTO eKcriepuMeHTy (Tabin.l). Beranosieno, mo mis 97% mociimKkeHuX
MIPU TIPOBEJICHHI 00YHCIIIOBAIBLHOTO eKcriepuMenTy 113 11 BucHOBOK Mae MicIie.

Hexaii po3risinaeTbes 3agaya BCTaHOBJICHHS dopmary nociigoBHocTi L3 (ogHOTO dopmary)
gyu 1B, 36epexxeroro y konkpetHomy dopmari. TyT BiAMOBIAb HA MTOCTaBICHE MUTAHHS MOXKE OyTH
OTPHUMAHOIO 3a JONOMOrow0 aHamizy ricrorpamu I, mox ricrorpam enementis MHCY 61okiB
cykynHocti [[3/kanpis LIB, BpaxoBytodi 3Ha4Hi BIIMIHHOCTI ITUX TicTorpam (mopisH. puc.3(a) i 3(6),
puc.3(B) 1 3(T) 1 T.11.) A1 KOHTEHTIB B pi3HUX (3/0€3 BTpaT) popMarax miciasi OTpUMaHHS KUTbKICHUX
OLIHOK [UX BIIMIHHOCTEI:
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TaOmums 1.
BinMinHicTh MakcuManbHOro 3HaueHHss MHCY 6nokiB muist BianoBigaux L3 B pisHux (3/6€3 BTpar)
dhopmartax 30epexeHHs

Kinbkicts 113 (%), ans skux makcumanbHe 3HaueHHss MHCY nopiBHIOE:
T MHox1Ha 0 1 2 3 4 5 6 7 8
Y 0 0 37 25 8 2 0 22 6
0.1 y(70) 0 0 0 0 0 1 4 85 10
Yy 0 0 0 0 1 2 6 79 12
y 80) 0 0 0 1 2 1 9 76 11
Y 0 0 1 60 9 2 0 22 6
0.3 y (70 0 0 0 0 0 1 4 86 9
Yy 0 0 0 0 1 2 6 79 12
y80) 0 0 0 1 2 1 10 76 10
Y 0 0 0 20 50 2 0 22 6
0.5 y(0) 0 0 0 0 0 1 5 85 9
Yy 0 0 0 0 1 2 6 79 12
y80) 0 0 0 0 1 3 10 76 10
Y 0 0 0 0 59 12 1 22 6
0.7 y) 0 0 0 0 0 1 5 85 9
Yy 0 0 0 0 0 3 6 79 12
y &) 0 0 0 0 1 3 9 76 11

ITpu xoxHOMY 3HaueHHI mapamerpa I moxa [, mia nmocmigoBHocti L3/IIB B dopmati 6e3
BTpaT € HEOUIBILO0 3a MOy 1), AJsl BIAMOBIAHUX KOHTEHTIB B (OpMaTi 3 BTpaTamy;

Moau rictorpam enementiB MHCUY 6nokiB mst 13/kaapis LB B popmari 6€3 BTpaT npakTHIHO
HE BUXOJIAThH 33 MEXI1 {0,1,2,3} , TOJIl SIK y BUNIAJIKY (pOpMaTy 3 BTpaTaMH Il MHOKUHA PO3LIHPIOETHCS

10 {0,1,2,...,7};
3HaueHHs [, B MOJi MpakTUYHO ISl BCIX 3Ha4eHb NapaMeTpa 1 3HauHO Ounblie (<1.5 pas3u)

JUTs BUTIAaKy hopmaty 0e3 BTpar;
3aranpHa Kinbkicte L[3/kanpiB LB, mna skux moxa ricrorpamu enementiB MHCY Gnokis
3HAXOAMUTHCS B IPOMIKKY [O, 3] s BUNaaky gopmary 6e3 BTpat nopiBHsiHHA 31 100%, Ha BiIMiHY

BiJl hopMaTy 3 BTpaTamu, Jie 15 KibKicTh MeHIe 90%;

Po3kup 3nauens mop ricrorpam enementiB MHCY GnokiB mst 13/kanpis LIB B dopmarti 3
BTpaTaMu Habarato OUTBIIHH, HIXK 1 hopMarty Oe3 BTpart.

OTpuMaHHS KUTbKICHUX XapaKTEPUCTHK ISl BCIX SKICHUX PO3AUTHHHUKIB JACTh MOKJIUBICTH
chopMyBaTH €KCIIEPTHUH METOJ 1 BIATIOBITHUI allTOPUTM.

BucnoBku. B pobGoti mpoBenene pochimxeHHs BiactuBocTedt CHY OnokiB MaTpuils
opuriHanbHuX HUppoBux KOHTEHTIB Ha ocHOBI 3IIAIC nnsi CTBOpPEHHS TEOpPETHYHOro Oasucy
MetoiB BigokpemsieHHs L[3/11B B pizaux (3/6e3 BTpaT) hopmarax 30epexxeHHs. B xomi nociimkeHHs:

1. Busnaueni gopmaibHi mapamerpu OJ0KiB — HaliMeHIi 3a 3HadeHHsM CHY, BmactuBocTi
SIKUX JAIOTh MPHUHIIMIIOBY MOKJIUBICTH ISl BITOKPEMIJICHHS U(PPOBUX KOHTEHTIB B Pi3HUX (3/0€3
BTpar) opmaTax 30eperKeHHS;

2. OOrpyHTOBaHa TMPOTO3MIliS BBEICHHS (POPMaIbHOTO 00’€KTa IOCHIHKEHHS — MaTpHIll
Haitmenmmmx CHY OnokiB, mo crtaBuThecs y BiamoBigHicTh [[3/kaapy 1B, BmactuBOCTI SKOi
PO3PI3HSIOTHCS B 3aJICKHOCTI Bi popmarty (3/0e3 BTpaT) 30epekeHHs IU(PPOBOTO KOHTECHTY;

3. Bcranosneni BnactuBocti Marpuui Haitmenmmx CHY G10kiB:
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4. Moga rictrorpamu 3HaudeHb ejemMeHTiB MHCY tum Ounblie, 4uM MEHIIE 3HAYCHHS
KoedillieHTa SKOCTI, 1110 BUKOPUCTOBYBABCS B IIPOIIEC CTUCKY KOHTEHTY; AJIsl HU(PPOBUX KOHTEHTIB
B (popmaTi 6e3 BTpaT 3HAUCHHS MOJU He OUIbINe, HIX JJI1 KOHTEHTIB B (h)OpMaTi 3 BTpaTaMu;

5. Buznauene HaiiOUIb1I IPIOPUTETHE 3HAUEHHS MapameTrpa 7, o oOMexXye 3BepXy 3HaUCHHS
CHUY 0670kiB MaTpuili 1UPPOBOro KOHTEHTY, 110 33/A1I0I0ThCA B mpotieci oro ekcreptusu: 7' =0.1,
SAKE CTpuse HAUOUIBIIIN pi3HUII y BiacTUBOCTIX BinmoBigHMX MHCY OnoKiB 1Uisi KOHTEHTIB B
pi3HEX popMaTax 30epeKCHHS;

6. Becranonneno, mo st 97% nporecroBanux 113 makcumansue 3HauenHs MHCUY GokiB st
300pakeHHsT B ¢dopMari 3 BTpaTaMH € HEMEHIIWM 3a BIAMOBIAHE 3HAaYeHHs BiamoBigHoro 13 y
¢dbopmari 6e3 BTpar;

7. s mocnigoBHocTi 13 ogHOTO hopmaty, niis 1B Busnauenuit popmanbHuil MaTeMaTHIHUI
00’ekt — ricrorpama mox ricrorpam MHCY 6nokiB L[3/kaapis LIB, BractuBOCTI SKOI 3HAYHO
PO3PI3HSIIOTHCS I pi3HUX (HopMaTiB 30€pEKEHHS, 0 MOXKE OyTH BUKOPHUCTAHUM JJISI PO3POOKH
BiJIMTOBIHOTO €KCIIEPTHOTO METO/LY.

8. BcTaHOBIICHHSI KUTbKICHUX XapaKTEPUCTUK JJISI OTPUMAHUX B pOOOTI SKICHUX PO3AIbHHUKIB
JacTh MOXJIMBICTH copMmyBaTH eekTHBHMIA MeTon BimokpemseHHs LK B pizHux ¢opmarax
30epexeHHs, MO0 MOXXKe OyTH 3aCTOCOBAaHMM SK CKJIaJl0Ba YacCTHHA MPOIECY CTEraHOAHai3y, B
nporieci BUSIBICHHS pe3ylbTaTiB (oTOMOHTaxy, Ae Oynu 3axisni LIK B pisHux ¢opmarax Toiuo,
TOOTO HAIJICHUW Ha MIIBUIIEHHS €(PEKTUBHOCTI BUSBJICHHS TOpyIeHHs 1igicHocTi LK.
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D.Sci. Bobok L.1., D.Sci. prof. Kobozieva A. A., D.Sci. prof. Maevsky D.

STUDY OF THE PARAMETERS OF THE DIGITAL CONTENT MATRIX BLOCKS IN
DIFFERENT STORAGE FORMATS AS A THEORETICAL BASIS FOR THE METHODS OF
DETECTING VIOLATIONS OF ITS INTEGRITY

Unauthorized changes of digital information contents, in particular images, videos, which are
considered in the work, the detection of which is a difficult and urgent task, require the development of new
approaches and methods. In case of unauthorized changes in digital contents, there is often a change in the
format (lossy/lossless) of its preservation (in whole or in part), in particular when organizing a
steganographic communication channel, photomontage, etc. Thus, the identification of the fact of re-
preservation of digital content in a format different from the original one is a pointer to the violation of its
integrity, making the task of separating content in different formats urgent. The aim of the work is to study
the properties of the formal parameters of blocks of original digital content to create a theoretical basis for
the methods of separating content in various storage formats. In the course of the study: the formal
parameters — the smallest singular values of the blocks of the corresponding matrices, based on the
properties of which the proposal to introduce a formal research object — the matrix of the smallest singular
values of the blocks, corresponding to the digital content and having properties that differ depending on
from the digital content storage format — were determined; for a sequence of digital images of the same
Sormat, for digital video, a formal mathematical object is defined — a histogram of modes of histograms of
matrices of the smallest singular values of blocks of images/frames of video, the properties of which differ
significantly for different storage formats, which can be used to develop an appropriate expert method.
Establishing quantitative characteristics for qualitative separators obtained in the work will provide an
opportunity to form effective methods of separating digital contents in various storage formats, which can
be applied as a component of the steganalysis process, in the process of detecting the results of
photomontage, where contents in various formats were involved, etc.

Keywords: digital image, digital video, lossy format, lossless format, singular value
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METO/I IPOTHO3YBAHHS BPA3JIMBOCTEN IHOOPMAIINHOI BE3IIEKU HA
OCHOBI AHAJII3Y JAHUX TEMATUYHUX IHTEPHET-PECYPCIB

B pobomi npooeno 0ocnioxncennsa 3a0aui npocHo3yeanua pasiueocmeii inghopmayinunoi 6e3nexu Ha
OCHOBI NP06EdeH020 AHANI3Y OAHUX memamuyHux inmepHuem-pecypcie. Ha mai cmpimxozo pozeumky
iHhopmaniiinux mexnonozii 6i03HAUACMbCA, 3DOCMAHHA AKMUBHOCHI PI3HOMAHIMHOCMI KOMN TOmMepHUX
amak, 30iUCHIOBAHUX | 3ANJIAHOBAHUX 3 3ACMOCYBAHHAM CYYACHUX HOGIMHIX mMexHO0102ilu. Ouesuonoro
npoodnemoro inghpopmauiitnoi 6e3neku cycninbcmea, cb0200eHHA cmana wKionuea iHgopmauia, maxostc
HeoOXiOHO 3a3HaAYUMU, W0 3710YUHHI MA MEPOPUCMUYUHI YZPYNYGAHHA Oepymb HA 030pPOEHHA, Oedani
yacmiwe, 3acoou ingopmayiiitnozo enaugy, po3poodasalomev ma RUUYmMb cmpamezii, CRPAMOBAHI HA
3a/1y4eHHsA HOBUX A0enmie ma po3uiupennsa chepu enaugy uepes couianvhi mepesici. Ananiz npoeeodenozo
00CNi0NCEHHA NOMOYHO20 CMAHY 6 00aacmi ingopmayiitnoi 6e3neku NOKA3YeE, WO MEMRU PO3GUMKY
iHghopmauiiinux ma Komn'romepHux MexHoN02iil 3HAYHO BUNEPEOHCAIOMb NPOUEC CHBOPEHHA NPOZPAMHO-
anapamnozo 3abe3neuennsn ¢ oonacmi ingpopmauiiinoi oe3nexu. Ilpiopumemnumu, 6 oaniit cumyauii, €
3a0aua ananizy, Kracudikauii, eusneieHHa OiIOUUX MeXaAHIIMI6 ma 3acodie npoeedeHHs amakx i 3azpo3
iHhopmauiiiniin 6e3neui cucmemu, AKi MOHCYHb RPU3BECIU 00 OMPUMAHHIA HECAHKUIOHOBAHO020 0OCHLYNY
00 KOH@iOenyiltnux oanux, NOpyueHHs QYHKYIioHy8anusa inghopmayinunoi cucmemu, U3HAUEHHA 3AX00i6
npomuodii amaxkam ma 3azpo3am, OUIHKA 3a0anHoi WIKOOu, po3podKa HOPpMAMUEHO-npasoeoi Oaszu,
Mexanizmie 3axucmy ma Kpumepiie ingpopmauiiinoi 6e3nexu cucmemu npomudii. Ha cvb0200Hi ne icnye
€0UHO020 NIOX00Y 00 BUPIUIEHHA RPOOIEMU 3AXUULEHHOCHI IHPOPMAUITIHO-ROULYKOBUX CUCEM, CHIOCOGHO
npeomMemuux ooaacmeii: po3poOOHUKAMU RPOZPAMHO-ANAPAMHIO20 3aXUcCHy IHopmauyii npononyomscs
6i0N0GIOHI KOMNOHEHMU HA GUPIUEHHA KOHKPDEMHUX 3a0ay; 3a0e3nedyeHHsA HAOIlIH020 3aXUCHLy
iHhopmauiiinux pecypcie nompedye peanizayii 6i0n0GIOHUX MEXHIUHUX MA OP2AHI3AUITIHUX 3AX00i6 6
KOMNJIEKCI, W0 CYRPOBOONCYIOMBbCA PO3POOKOI0 8i0nogionoi Ooxymenmauii. binvwicmes cyyacnux
RPOZPAMHO-ARADAMHUX CUCHEM GUAGNEHHA KOMR'IOMEPHUX 3azp0o3 ma amax npayowme i3
GUKOPDUCMAHHAM RNIOX00i6 CUZHAMYPHO20 AHANIZy ma (ikcauii inmepnem-meperceeux anomaniiu. /lani
nioxoo0u maiomov HeOONIKU, nO8'A3aHi i3 GUKOPUCMAHHAM HOMYHCHUX 0OYUCTIOBANbHUX pecypcié Ha ix
peanizayito, npu 6usAejJeHHI HOBUX KOMR'IOmMeEpHuUX 3azpo3 mawmsy HU3LKY eghexmuenicmsv. Memoo
RPOZHO3Y6aAHHA épaznueocmeit inghopmayiinoi 6e3neku Ha OCHOGI OaHUX iIHMepHem-pecypcie, 3aCHOGAHUIL
HA HeYimKOMYy J02IUYHOMY 6UB00Y, CEMAHMUYHOMY mMA CHAMUCHMUYHOMY GHANI3i, 6IOPI3HAECMbCA
MOXMCIUGICMIO BUAGIEHHA 6pa3nueocmeil ma 3azpo3 00 ix peanizauii, 00360714€ ORUCYySAMU
3aKoHOMIpHOCHI THPOPpMAUITIHO20 npoYecy HANOBHEHHA MEMAMUYHUX PECYPCié HOBUMU MEKCHOGUMU
nOGIOOMNEHHAMU, WO BIOOOPAICACMBCA HA AKOCME NPOZHO3YGAHHA.

Peanizoeanuii ¢ inpopmauyiiino-ananimuynin cucmemi an20pumm nPOZHO3YBAHHA 8PA3IUGCOCHIEN
ma 3a2po3 0e3nexku inghopmayii Ha OCHOBI AHANIZY NOMOKY OAHUX MEMAMUUHUX Pecypcié 003601A€
asmomamusysamu iHhpopmayitinuil npoyec eUsABIEHHA HOBUX 6pA3NUBOCHeEll, 3a2P03, HAOAE (haxieuam
iHpopmauiiinoi 6e3neku MoONHCIUGICMb OUIHUMU CE0EYACHO CHMYRIHb 3AXUU{EHOCHMI pecypcie ma npu
Heo0XiOHocmi excumu 6iOn0GiOHUX 3aX00i6 U000 HEUmMpPANizauii MONCAUGUX 3A2PO3 MaA 6pa3Iueocmell,
mum camum nioguuumu iHopmauiiiny 6e3neKy 004uUcaII08aIbHUX KOMR TomepHUX cucmem 6io peanizauii
HOBUX Mepedcegux Komn'1omepHux amaxk.

Knrwuoei cnoea: ingopmauiitna be3nexa, memamuyni iHmMepHem-pecypcu couyianvHi mepeoici,
0xicepena nogioomienn, 6paziueocmi, amaxu, ingpopmayiiina cucmema.
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Beryn. Ha cywacHomy erami Ha OuUThmiicTh cdep MIsUIBHOCTI CYCIUIBCTBA 3POCTA€ BIUTHB
rno0anbHUX 1HGOPMALIHHIX TEXHOJOTiH. Bia3HauaroThCs, MPH IIbOMY, BUCOKI TEMIIH PO3BHUTKY
CBITOBUX €JIMHUX TEJIEKOMYHIKAI[IHHOTO Ta iH(OpMAIiHHOTO TPOCTOPIB, CcHOpMYyBaIHCS B
CYCHUIBCTBI HOBI COLIIaJIbHI TPYIIH, BUSBJISIETHCS 3HAYHUN BILUTUB HA C()OPMOBAHUH ICTOPHUYHO CTIOCIO
xutTs Jroae [1,2]. Ha tmi cTpiMKOro po3BUTKY iH(MOpMAIiHHUX TEXHOJIOTIH BiA3HAYAETHCH,
3pOCTaHHs aKTHBHOCTI PI3HOMAHITHOCTI KOMHI'IOTEpHHUX aTak, 3/iHCHIOBAaHUX 1 3alUTAHOBaHUX 13
3aCTOCYBaHHSIM Cy4acHUX HOBITHIX TeXHOJOTiH. O4eBUAHOIO MpoOIeMor0 iHpOopMaIiifHOi Oe3MmeKn
CYCITBCTBA, CHOTOJICHHS CTaJla IIKIUTMBA 1HPOpMAITis, TAKOK HEOOX1THO 3a3HAYUTH, IO 3JIOUYMHHI
Ta TEPOPUCTUYHI yrpymyBaHHS OepyTh Ha 030pO€HHS, Jefayi yacTimie, 3aco0u iHdopMaIiiHoTo
BIUIMBY, PO3pOOJIAIOTH Ta MUIIYTh CTpaTerii, CHpsSIMOBaHI Ha 3aJly4eHHS HOBHX aJIeNTiB Ta
po3mupeHHs cepu BIUIUBY Yepe3 COlialibHI Mepexki. AKTyalbHUMH Ta TPIOPUTETHHUMH Ha
Cy4JacHOMY eTalli € 3aJa4i aHami3y, kiacudikaiii BUSBICHHS ICHYIOUMX MEXaHI3MiB peastizaiii atak
Ta 3arpo3 iHdopMariitHoi Oe3MmeKH, sIKi MOXKYTh HPH3BECTH 10 OTPUMAHHS HECAHKIIIOHOBAHOTO
JOCTYIy A0 KoH¢ineHuiiHoi iHpopmanii, nopymeHHs (QyHKIIOHYBaHHS 1H(QOPMAIIHHIX CHUCTEM.
Opniero 31 CKIAIOBUX HaAIMHOTO 3a0e3medueHHs iHGOpMaIiitHOT Oe3MeKu Iep)KaBu € TPOBEICHHS
aHaJi3y, BUABJICHHS, MOHITOPHHT Ta aKTUBHA MPOTHUISI PO3IIOBCIOIKEHHIO LIKIUIMBOT iHPOpMAIlii B
comianbHUX Mepexax [1,3-5].

TakuMm 4MHOM, MOCTA€E 3a7a4a BU3SHAUCHHS 3aXOJiB MPOTHUIIT aTakaMm Ta 3arpo3aM, YCyHEHHS
BpPa3JIMBOCTEH, OIIIHKK 33/J1aHOi MOMJIMBOI IIKOJIU, PO3poOKa HOPMAaTHBHO-IIPaBOBOI 0a3w,
MEXaHI3MIB 3aXHMCTy Ta KpuTepiiB Oe3mexku. BaxxmuBicTh JaHUX MpoOJieM MOB'si3aHa 3 HACTYIHUMHU
OCHOBHUMHU (haKTOpaMU: 3pOCTAaHHSM PI3HOMAHITHOCTI Ta KUIBKOCTI 3aC001B KOMIT FOTEPHOI TEXHIKH
Ta cdep MOACHKOI MiSIBHOCTI IX 3aCTOCYBaHHS; BHCOKHM piBHEM JOBipH A0 iH(opMarliiiHo-
MOITYKOBUX CHCTEM OOpOOKM Ta YMpaBIiHHA JaHWMH, 3POCTaHHSIM 4YHCIa KOPUCTYBadyiB
iH(pOpMaLifHOrO MPOCTOPY B3a€MO/Iil; HAKONMYCHHSM BEIUKHUX 00’€MiB PI3HOTUIHOI iHpopMaii,
IHTEHCUBHUM OOMIHOM IMOTOKOM JIaHUX B MEPEKI MI’K KOPUCTYBauyaMH, 3 BUKOPHUCTAHHSM IITUPOKOTO
CIEKTpa MeXaHI3MiB JOCTYNmy J0 KOHQIACHUIHHUX pecypciB, 1HPOpPMAIIHHUX IPOLECIB;
MMPOMUCIIOBUM IIIIUTYHCTBOM Ta KOHKYPEHTHOIO OOpoThOOI0 y cdepi iHbOpMAIHHUX MOCTYyT
CYCHIBbCTBA; HEIOCTaTHHOIO KUIBKICTIO, Ha CyyaCHOMY eTami, ¢axiBLiB BHCOKOi KBamiikarii B
obnacti iH(popmariiiHoi O6e3MeKr, pUHKOBHUMH BiJHOIICHHSIMH B 00JacTi po3pOOKH MPOrpaMHOTO
3abe3neueHHs, 00CITyroByBaHHS, PO3MOBCIOKCHHS, BUPOOHHUIITBA OOYHCIIOBAILHOT KOMIT FOTEPHOT
TEeXHIKH JyUIs peami3anii iHhopmaliiHoi 0e3meKn; pi3HOMaHITTAM aTak, 3arpo3 1 pI3HOTUITHUX KaHATIB
OTpUMaHHS HECAHKI[IOHOBAHOTO JOCTYyMy 10 KOHQIACHIIWHUX pecypciB Ta audepeHIiaIiero
HETraTHUBHUX HaCHIIKIB [ 6-8,13].

AHaJI3 0CTaHHIX JOCTIIKeHb Ta MOCTAHOBKA 3a/Ja4i. AHAJI3 MPOBEACHOTO OCIIHKCHHS
MMOTOYHOTO CTaHy B 00J1acTi iHPOpMaIIifHOT 0€3MEeKH MOKa3ye, 10 TEMITH PO3BUTKY 1H(HOpMAITIHHUX
Ta KOMITIOTEPHHUX TEXHOJIOT1H 3HAYHO BUIEPEKAIOTH MPOIIEC CTBOPEHHS MPOrPaMHO-aapaTHOro
3abe3nedyeHHs1 B obnacti iHopmariitHoi Oe3neku. [IpiopureTHnMu, B JaHIA CHUTYyallii, € 3amadya
aHami3zy, Kiacudikamii, BUSIBICHHS AIIOYUX MEXaHI3MIB Ta 3aco0iB NPOBEICHHSA aTakK 1 3arpo3
iHdopmariiiHiid Oe3memi CUCTeMH, SKi MOXYTh TMPHU3BECTH JI0 OTPUMAaHHS HECAHKIIIOHOBAHOTO
JOCTYNy 10 KOHQIICHUIHHUX HaHUX, MOpPYLIICHHA (yHKIIOHyBaHHA iH(pOpPMAIHOT CcHCTeMH,
BH3HAYCHHS 3aXO0JiB MPOTHIIl aTakaM Ta 3arpo3am, OIliHKa 3a/1aHOi IIKOH, PO3p0OKa HOPMATHUBHO-
npaBoBoi 0a3M, MEXaHi3MIB 3aXHCTy Ta KpHUTEpiiB iH(popMaliifHoT 6e3nekr CUCTeMHU MpOoTHii [2,
3,9,10,13,14]. Ha cporogHi He iCHy€ €IMHOTO MiJAXOAY 0 BUPIMICHHS MPOOJIEMH 3aXUIICHHOCTI
iH(pOpMaLiifHO-TTONTYKOBUX CHUCTEM, CTOCOBHO MPEAMETHUX 00JIaCTel: pO3pOOHUKAMH HPOTPaMHO-
amapaTHoro 3axucty iHQopMarii TPONMOHYIOTHCA BIAMOBIAHI KOMIIOHCHTH HA BHPIIMICHHS
KOHKPETHUX 3a/a4; 3a0e3MedeHHs HaIiifHOro 3axucTy iHQopMamiiiHuX pecypciB moTpedye
peaizaiiii BIMOBITHUX TEXHIYHUX Ta OPTaHI3allIMHUX 3aXO01B B KOMIUICKCI, 110 CYMPOBOHKYIOTHCS
pPO3pOoOKOI0 BiAMOBiIMHOT MOoKyMmeHTamii [2,6,8]. PesynpTaT aHamizy MmpoBENEHOTO OCIITKCHHS
BKa3ylOTh Ha HEOOXIJHICTh BHUPINICHHS HACTyNHUX 3aaad s 3a0e3rnedueHHs i1HGopmarliitnol
Oe3meku: (hopMyBaHHS OCHOB JUIs ONMCY IPOLECIB peanizallii Ta BUHUKHEHHsS aTak, 3arpos,
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Bpa3MBOCTEH 1H(POPMAIIiHOT O€3MEeKH CUCTEMH B YMOBaX HEBH3HAYEHOCTI Ta Hemepe10aqyBaHOCTI
iX mposBYy; po3poOKa BiANOBITHUX 3ac00iB 3a0e3MeUYeHHs 3aXUCTy KOH(iAeHIiHOI iHpopMarii Ha
OCHOBI MPOBEICHOTO JTOCII/DKCHHsI Ta Kiaacu(ikailli Bpa3IuBOCTEH, 3arp03; BU3HAYEHHS 3aralbHUX
MIIXOMAIB 10 CTBOPEHHs 1H()OPMAILIMHUX CHCTEM 3a0€3NEUCHHS 3aXUCTy KOHQIACHIIMHUX NaHUX,
MEXaHI3MIB yMPaBIIHHS 3aXMCTOM Ha PI3HUX PIBHIAX MiSIIBHOCTI cycmiyberBa [2,7,11]. Onaum 13
M1IXO/IB BUPIIIICHHS HABEJCHUX 33124 € 3aCTOCYBAHHS ICHYFOUMX CUCTEM BUSBICHHS KOMIT'FOTEPHUX
aTak, JUIsl 3aXUCTy iHpopMallii. B aHamITHYHUX OTJIsAIaXx KOMIIaHii, y cdepi IHTEpHET-TEeXHOJIOT1H Ta
3axHucTy iH(opMalii HaBOAATHCS BHUCHOBKH, IO B OCTaHHI POKM Ha iH(OpMaliiHO-MONIYKOBI
CHUCTEMHU, TIPO 3POCTAHHSI KUTBKOCTI 3arpo3, a TAaKOXK TpaHchopmalirii 3aco0iB, K1 BUKOPUCTOBYIOTHCS
HEJIUTITUMHUMH KOPECIOHJICHTaMH, y MOBHOIIIHHY iH(opMarliiiny 36poto [3,4,6,11,13]. Binburicts
CY4YacHUX IMPOTPaMHO-aImapaTHUX CUCTEM BHSBICHHS KOMITIOTEPHUX 3arpo3 Ta aTak MpaIioloTh i3
BUKOPUCTaHHAM IiJIXO/1iB CHTHATYpHOTO aHali3y Ta ¢ikcarii iHTepHeT-MepexxeBUx aHomauii. Jlani
I1IX0/TM MAlOTh HEJIOJIIKH, TIOB'sI3aH] 13 BAKOPUCTAHHSIM MOTYXHUX OOYHCITIOBATBHUX PECYPCIB HA iX
peamizalio, a TakoX, MMPHU LbOMY, IPU BUSBJICHHI HOBUX KOMIT'IOTEPHUX 3arpo3 MaiOTh HHU3BKY
edeKkTuBHICTH [6,10].

OCHOBHUMH JDKepelaMi HaJIXO/KACHHS 3HaHb MPO BPa3JIMBOCTI Ta aTaku iHPOpMALiiHOI
Oe3rieku € 0a3W JaHWX Ta 3HAHb, CTBOPIOBaHI JCP)KaBHUMH, YKPAaiHCBKUMH Ta 3apyODLKHUMHU
KOMepLiitHUMHU cTpyKTypamu. HanoBHeHH: iHpopManiiHux 0a3 TaHUX 301HCHIOETHCS 13 3alTyYeHHIM
JOCITITHUX aBTOPUTETHUX IIEHTPIB €KCIIEPTHUM IIIIX0oM. Pa3zom 3 Tum, iHpOpMaIris, 1o MiCTUTHCS B
0a3ax JaHMX Ta 3HAHb BPA3JIUBOCTEH Ta 3arpo3 HE € MOBHOK. AKTyaJIbHUM 3aJIMIIAE€THCS 3ajadya
BHSIBJICHHSI JIOCTYTHUX 1H(QOpMaIIMHIX PeCypCiB, PO KOMITFOTEPHI 3arpo3u, BIpyCH, BPa3JIMBOCTI, a
TAKO’)X MOXIIUBICTh JIOCTYNy 1O pE3yJibTaTiB JOCT/DKEHb KOMMAaHId 3 BUSBICHHS 3arpo3
iH(dopmartiiiHoi 6e3nexku cuctem npotuaii [3,8,10,13].

OnHuM 13 mKepen HaaxoMKeHHs iH(opMalii mpo Bpa3iIMBOCTI Ta 3arpo3u iH(OpMariiHOi
Oe3Ieku € iHTepHeT-pecypcH (1HPOpMaIIiitHi coliaabHI PpeCypCH, TAKOX aHOHIMHI, K1 BITHOCATHCS
1o iHpopMarliiftHo1 6e3nekn), 00yMOBIECHO MOMYJISIPHICTIO CIEIiali30BaHUX 1HTEPHET-PECYPCiB, XTO
IIKABUTHCSI BiAMOBITHUMHU TTPEAMETHUMHU O00JIACTSIMHU.

OcHOBHA CKIQJHICTh BHUSBICHHS Ta MPOTUAIl MOMMPEHHIO MIKiAIMBOI iHpopMaIi B
COIIAIbHUX Mepexax 0e3MocepeqHbO CIIAyE 13 BUKOPUCTAHHIM Ha Cy4aCHOMY €Talll TEeHJICHIIIHA
PO3BUTKY 1H(OpMAIIITHO - TEXHOJNOTiuHOI cepu, a came: 30UTBIICHHS MIBUAKOCTI MOIIMPCHHS
IIK1I7TMBOI iH(OpMaIlii B comiaibHUX Mepekax; IBUIKOCTI BAHUKHEHHSI HOBUX JKEPEIT IMOITUPESHHS
IKiUUBOi 1H(OpMaIlii; 30uTbeHHs 00’eMy iH(opMalii, Mo MICTUTh MIKiJIMBI MOBiIOMIICHHS;
MIBUJIKOCTI THUPaXyBaHHS TOBIIOMJIEHh B MEPEXi; KIIBKOCTI CIIEHApiiB TMPUBEPHEHHS yBaru
ayaquTopii; pIBHS Te€TEPOreHHOCTI JaHUX. TakuM UYWHOM, PO3TJISHYTI TEHAEHIIl IMOIMNUPEHHS
K1 17TMBO1 iHGopMarlii B [HTepHET Mepexax, 3yMOBIIOIOTh HEOOX1THICTh MABUIIIEHHS €()eKTHBHOCTI
NOPOTHIIi Ta BUABJICHHS B COLIATBHUX MEpekax MIKiAIUBOI iH(OpMallii, BpaXOBYIOUH TaKOX MHpU
IbOMY, OOTPYHTOBaHICTh Ta onepaTuBHIcTh [ 1,3,5,7,14].

3a CBOEIH apXiTEKTYpOI0 COIialibHI Mepexki € O0araTOKOMIOHEHTHHUMH pIIICHHSIMH, B
apXITEKTypi MEPekKi 3HAXOATHCS: KOMIIOHEHTH, sIK1 3I1IMCHIOIOTh 00pOOKY KOHTEHTY; KOMITOHEHTH,
AKi 3a0e3neuyroTh (yHKII{ MapKeTHHTY, aIMiHICTpyBaHHs, 30epiranss ganux. ColianbHi Mepexi He
MICTSTh OKPEMOT'O KOMIIOHEHTA BUSIBJICHHS Ta MIPOTHU/IIT MOITMPEHHIO MIKIUTHBIN 1HQopMmartii [4].

[TpoTunis NOMMPEHHIO IIKUIMBOI iH(OpMAIii y COLIaJbHUX MeEpexax € BaKIHMBUM
eleMeHToM 1HpopMaIliitHoi 6e3meKkn 0COOUCTOCTI, CYCIIBCTBA, IEPKaBH, IPOTE OLIBIIICTh CHCTEM,
Ha TENepilHii Yac He BpPaxoBYye MPOCTip (PyHKIIOHATBHOCTI CHUCTEMHU BHSABICHHS Ta MPOTHIi
MOIIMPEHHIO MIKIMBOW 1H(popMarii. [Ipu po3polii Meroay HpOoTHIlT MOMMPEHHIO IKIIITUBOT
iHpopmauii B [HTEpHET Mepexki, He0OXiTHO: B MOBHIM Mipi, BpaXOBYBaTH KUIbKICTh MOBIIOMJICHb Ha
CTOpIHII, XapaKTEPUCTHKHU JDKEpEna, 3BOPOTHIN 3B'A30K BiJ JDKEpesa Ta ayAuTOpii MOBIJOMIICHb,
HOiATPUMYBATH JIBI cTaaii poOOTH CHUCTEMH MPOTHIIi: HANAIITyBaHHs, €KCIUTyaTallis; paHXyBaTu
KOHTP3aXxO0/H 3 ypaxyBaHHSAM Koe]irieHTiB ckimaaHocTi [2,5,10,13].
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3ajava TiABUIIECHHS €(PEKTUBHOCTI METOJIB BHSIBJICHHS HOBHUX BPA3JIMBOCTEH Ta 3arpo3
KOHQIACHIIHHUM NaHUM 1HPOPMALIHHUX CHCTEM HAa OCHOBI PO3POOKH KOMIUJIEKCIB HporpaM Ta
AITOPHUTMIB € aKTYaJIbHOIO, I0O3BOJIUTH 3/IIMCHIOBATH aHAJII3 Ta BUABJICHHS 1H(OOPMAIIHHUX HKEpeT,
AKI MICTATH 1H(QOPMALIi0 MPO BPA3IUBOCTI, LIKIJUIMBE IpOrpaMHE 3a0€3MEeUYeHHs, KOMIT'IOTEpHI
ataku. OOrpyHTOBaHA MOXJIMBICTh MPOBEICHHS aHAII3y TEMAaTUYHUX IHTEPHET-PECYPCIB SIK JDKEpeia
BUSIBJICHHS BPa3JIMBOCTEH Ta 3arpo3 iHpopmauiiHiil 6esmerni [6,9,11].

Aaroput™M QuIbTpaLii NOTOKY TEeMATHYHHUX NOBIIOMJICHb TA CTATHCTHYHOIO AHAJI3Y
NMONIMPEHHI0 MIKIAJIMBOI iHpopMmanii B coniaJbHIX MepesKax

[TpoBeneHuit MOPIBHSUIILHUIN aHATI3 JOCTIKEHb B 00JIACTI MPOTU/IiT Ta BUSBICHHS IIKITMBOI
iH(dopMartii B comiaTbHUX MEPEKax J03BOJIMB BU3HAYNTH 3arajibHi BUMOTH JI0 CHCTEMH IIPOTHU/IIT, B
OCHOBY peaJtizallii, MOKJIaJAeHO MOJIeTbHO-MEeTOuHM anmnapar [2,4,10,11,13].

Ha minmcraBi ommcanux 0COOIMBOCTEH (YHKIIIOHYBaHHS TEMAaTHYHHUX 1HTEPHET-PECYPCIB,
METOIB CEMaHTUYHOI (PiTbTpallii TEKCTOBHUX MOBIIOMJICHb Ta TOCIIOBHICTh MMPOBEACHHS aHATI3Y
CTBOPIOBAaHHMX Yy4YacHHKamMHu (GopyMmMy IMOBIIOMJICHb B TIEpiOj TMPOBEACHHS aHANI3y TEeMaTHYHUX
MOBIOMJICHh MOXe OyTH MpeICTaBIeHA HABEICHUM aJITOPUTMOM Ha puc. 1.

3anpornoHoOBaHUN aJIrOpUTM (UIBTpAIlli MOTOKY MOBIAOMJIEHbh Ta CTATUCTUYHOTO aHAJI3y
nependadae GuUIBTPAII0O TEMATHYHUX TMOBIJOMIICHB, 0 HE BIAHOCATHCSA O 33JaHOI MPEIMETHOI
oOnacTi, fKa 3aJaHa BIJIMOBIIHOIO OHTOJIOTIEID, a TAaKOX IMAPAXyHOK KIJTBKOCTI TEKCTOBHX
MOB1IOMJICHb, 1110 IPOHIUIM eTan (GiIbTpallii MOTOKY JAaHUX, Ta BU3HAYCHHS CEPEIHBOTO PEUTHHTY
aBTOPIB TEKCTOBUX TTOBIJIOMJICHbD.

BxignuMu mapamerpamu anroputMmy (GigbTpaiii MOTOKY MOBIIOMIEHb Ta CTAaTHCTUYHOTO
aHaizy iHpopMauiiiHoi 6e3neku €: D, — MHOKHHA TEKCTOBUX MOBIIOMJIEHb TEMaTHYHUX IHTEPHET-
pecypciB, CTBOPEHUX B TEPiOja MPOBEJACHHS aHai3y MOTOKY JaHux; O — OHTOJOTISA MPEaMETHOT
o0JacTi Bpa3aMBOCTEH Ta 3arpo3 iHdopMarliifHoi Oe3nekn KOH(IASHIIMHNX JaHUX.

OCHOBHI KpPOKH aJITOPUTMY TIPOBEICHHS aHAJII3y MTOTOKY TEKCTOBUX MOB1AOMJIEHb HACTYIIHI:

1. O6nynenHs 3Ha4eHb K, — KIJTBKOCTI TEMaTUYHHX ITOB1IOMIIEHB IIPO BPA3JIMBOCTI Ta 3arpO3U

iHopmaniiHoi Oe3nekH KOH(QIACHUIMHMX JaHUX Ta A, — CEPEIHBOrO PEHTHUHTY aBTOpIB
TEMaTUYHHX TOBIJOMJIEHb CTBOPEHUX Y MEPi0 Yacy MPOBEICHHS aHAI3Y T,

2. O04ucieHHs AJs KOKHOTO TEKCTOBOIO MOBIIOMIIEHHS KoedilieHTa k), — OIM3BKOCTI 110
TEpPMiHIB IpeIMeTHOI o6sacTi O 3a1aHOi OHTOJIOTI;

3. JlonaBaHHs TeMaTHYHHX IOBiJIOMIIEHb MHOXKUHU D, , Ul SIKHX BUKOHYEThCSI HEPIBHICTh
kops >0, 1m0 6a3sM JaHUX NpEUENEHTIB A iX IOJAJbIIOro BMKOPUCTaHHS i (hOPMyBaHHA
BIANOBITHUX 3BITIB IPOTHO3YBaHHSA Bpa3lMBOCTEd Ta 3arpo3 iHpopmariifHoi Oe3neku
KOH(IACHITIHHUX TaHHX;

4. OGumcnenna K, — KUIBKOCTI NMOBIAOMJIEHb MHOXWUHH D,

Ui SIKUX BHUKOHYETHCS
HEPIBHICTE k() > 0;

5. O0uncnenHs A, — CEpeJHHOrO PEUTHHIY aBTOPIB TEMAaTHYHUX IIOB1IOMIIEHb MHOKMHU D,
, 1715 IKUX BUKOHY€TBCSI HEPIBHICTD K(y,; > 0.

PesynbraToM poOOTH 3alIpONOHOBAHOTO AITOPUTMY aHAJi3y MOTOKY TEKCTOBHUX MOBIIOMIICHb
€ BU3HAUEHHS CTATHCTUYHUX MOKA3HUKIB, 1[0 XapaKTePU3YIOTh MOTIK TEMAaTUYHUX MOBIIOMIIEHb B
1epiojl IPOBEJIEHHS aHalli3y MOTOKY JaHuX: K, — KUIBKICTh TEKCTOBHX IOBIJIOMIIEHb, IO MICTATh
TEPMIHHU BPA3JIMBOCTEH Ta 3arpo3 iHQopMaliiHoi Oe31eKH 3 OHTOJIOTIT KOH(IACHIIHHNM TaHuM; A,

— cepelHiil pEeHTHHI aBTOPIB TEMAaTHYHUX IOBIIOMIICHb, IO MICTSATh TEPMIHHM BPa3JIMBOCTEH Ta
3arpo3 iHdopmariiiHoi Oe3MeKu 3 OHTOJIOTIi KOH(DIACHIIIHHUM JaHWM; MOTOBHEHHS 0a3u MaHWX
NPELEACHTIB TEKCTOBUMH TIOBIJOMJICHHSMH, IO MICTATh TEPMIHM Bpa3JIMBOCTEH Ta 3arpos
iH(opMarIliifHOi Oe3MeKu 3 OHTOJIOT1i KOH(IICHIIIMHUM TaHUM.
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OTpumaHHI pe3yJbTaTH 3aCTOCYBaHHS 3allPONOHOBAHOTO QJITOPHUTMY aHAJi3y MOTOKY
TEKCTOBUX TOBIJOMJICHb MOXXYTb OyTH BHKOPHUCTaHI K 3HAUCHHs BXIJHHMX IapaMeTpiB y CHUCTEeMi
JIOTIYHOTO HEUITKOTO BHUBOAY Ta Mpu (OPMyBaHHI 3BITiB IMPOTHO3YBAaHHS BPA3JIUBOCTEH Ta 3arpo3
iHpopMmaiiiHiii 6e3mer opraHizarii.

3anporoHoaBaHU AJITOPUTM aHaJi3y TEMaTHYHUX IHTEPHET-PECYPCIB MOTOKY TEKCTOBHX
MOBIIOMJICHb  JTO3BOJISIE OOYMCIIOBATH CTAaTUCTHYHI IapaMeTpH, 3/1MCHIOBATH CEMaHTHUYHY
(bUTBTpaIlito TEKCTOBUX MOBIJIOMIICHbB, a TAKOXX PE3yJIbTaTH aJITOPUTMY MOXKYTh OyTH BUKOPHUCTAHHI
Ui TIOOYJOBH CHCTEMH JIOTIYHOTO HEUITKOrO BHBOJY JJsi MPOTHO3YBAaHHS MO MpeaMeTHOI
00J1acTi A1 SIKOT IPOBOUTHCS aHa3.

Metoa nporHo3yBaHHsl Bpa3JanuBocTei iHpopManiiiHOI 0e3neKn Ha OCHOBI aHAJII3y JaHUX

TeMATHYHUX IHTEPHeT-pecypciB

Pe3ynbraT MpoBeEHOTO JOCITIKEHHS BKA3yIOTh Ha BAXKJIMBICTh NP 3a0€3MEUEHH] 3aXUCTy
iH(opMaIlifHO - 0OYMCITIOBAILHUX CHUCTEM 3ajadi 100 MATPUMKH B aKTyaJlbHOMY CTaHI MO
3arpo3 iHpopmaniiHoi Oe3nekn KoH(ineHIiHHNX nanux [2]. PaxiBuio, kUil 3a0e3neuye Oe3neKy
naHuX 1HGOPMAIIHHO - OOYHMCIIIOBAIBLHUX CHUCTEM, HEOOXITHO CBOEYACHO MPHUHAMATH aJeKBaTHI
pIIIeHHS I0J10 HEOOX1THOCTI MepersiIy Moeli iHpopMaIliiHoi Oe3nekn KOHQIISHITIHHIX TaHuX, y
pasi BUSBJICHHS Bpa3IMBOCTEeH ab0 BHHUKHEHHs 3arpo3. ICHyrodi, Ha TEmepilmHii Yac, METOIu
HIATPUMKH TPUNAHATTS PIlIeHb HAJAIOTh HACTYIHI MOXIIMBOCTI: BH3HAYaTH KPUTEpPiajbHI OLIHKU
rmapamMeTpiB Ta paH)KyBaTH KpUTEpii, 3HAUYIIMMH JJIs1 33]1aHO1 3a7a4i (Ha/la€ MOXKJIUBICTh OIIIHUTH
Ha/IaH1 BapiaHTH pillleHb); (hopMai3yBaTH MpoIec Ha OCHOBI HASIBHUX JAHUX 3HAXOKEHHS PILLICHHS
(mportec reHeparlii BapiaHTIB PO3B'A3KYy); BUKOPHUCTOBYBATH (hopMaibHI MPOLIEAYPH NPHHHATHX
pillieHb TPOTHO3YBAHHS HACIIJKIB; BUKOPHCTOBYBATH MiJ Yac MPUNHHATTS KOJEKTHUBHHUX pIillICHb
dbopmaiizoBaHi MPOIEAYPH Y3TOKCHHS; BUOWpATH Kpalluii BapiaHT, IO NPHU3BOIUTH [0
po3B's3aHHs TMOCTaBieHoi 3axadi [3,6,8,10,11,13]. OcHoBHI 3amadi, sIKi BHPIIIYIOTBCS METOAAMHU
M ITPUMKH TIPUHHATTS PIIIICHHS: BUO1p aIbTEPHATUBH; TEHEPAIlisl BAp1aHTIB pillicHHs (aJIbTEPHATHB).
Kputepiii miaTpuMku NpUAHATTS pillleHb - (YHKIIA, 10 BUpaXKae MepeBaru ocodu, sika mpuiimae
BIJIMOBI/THE PIIICHHS, BU3HAE MPABUIIO, 3 SKUM BUOMPAETHCS ONTUMATILHUN Y1 TPUHHATHUAN BapiaHT
pimeHHs 3anadi. IcHye Ge3miu KpuTepiiB MIATPUMKH NPUHHATTS PillIeHb, 110 BUKOPUCTOBYIOTHCS B
3QJIEKHOCTI BiJI YMOB TMOCTaBlIeHOi 3amadi [4,8,12]. HediTki MHOXWHHU 3aCTOCOBYIOTHCS TIPH
BUpIIICHHI TOCTABJICHO] 3a/1a4i IpY HEOOX1AHOCTI ONKMCYBATH HEYITKI 3HAHHS Ta MOHATTS, @ TAKOX B
MOAAJIBIIIOMY TMPOBOJAUTH OTepallii 3 IUMU 3HAHHSIMH 1 IOHATTSIMHU Ta (OPMYBaTH HEUITKI BUBOIH.

OOrpyHTOBaHICTh 3aCTOCYBaHHS HEUITKUX MOJICNICH INpH BUPIIMIEHHI IMOCTaBJIEHOI 3aaadi
MOB's13aHa 31 3HAYHUM CTYIIEHEM MPUCYTHOCTI HEBU3HAYEHOCTI, M0 MPUYNHI CKIAAHOCTI MPEAMETHOT
o0yacTi Ta HEMOBHOTH HajAaHOi iHQoOpMalii, a TaKOXX HAsABHICTIO BIAMOBITHHX BiJJOMOCTEH IPO
cucTemMy sikicHoro xapakrtepy [8-10]. OCHOBHOIO TepeBaror0 BUKOPUCTaHHS HEYITKUX CHUCTEM € iX
YHIBEpCalIbHICTh, OyIb-Ky Oe3nepepBHY (YHKIIIO MOXXHA MPEACTABUTH 13 33JaHOI0 TOYHICTIO
HEUITKOI Mozeio. [HdopmMmariiftHi cucreMu, MmO MOOYIOBaHI Ha JIOTIYHIA HEWITKIA JIOTII,
J03BOJISIFOTh CHHTE3YBaTH MOJIEIb 00'€KTa MpeIMETHOI 00J1acTi, Ha OCHOBI €éBPUCTUYHO] iH(opMaIlii,
a TakoXX 1H(OPpMAIIii OTPIMAHOT €KCIIEPTHUM IIIIXOM a00 B pe3yJIbTaTi MPOBEICHHS €KCIIEPUMEHTY.
Jlo HEeJOMIKIB JIOTIYHUX HEUITKUX CHUCTEM BIIHOCSATh HU3bKY HIBUIKICTh MPH BEIUKIA KiTHKOCTI
KEpYIOUHX TpaBWi iX poOOTH, BIJACYTHICTh, Ha TEMEPINIHIA Yac, alrOPUTMIB, IO JO3BOJISIOTH
3MIMCHIOBATH CUHTE3 CTIMKUX Mozenei [3-12].

[ToOymoBa JIOTTYHUX HEUITKMX CHCTEM ITPH BUPIIICHH] IEBHUX BIMOBITHUX 33724, HA BIAMIHY
BiJl BUKOPUCTAHHS KJIACHYHUX METOMIB, HEPIAKO Mependadae BBEAEHHS Cy0'€KTUBHOTO XapakTepy
JIOTATKOBUX aKCiOM. Y 3B'SI3KY 3 IIUM, MPOIIEC CTBOPECHHS JIOTIYHUX HEYITKUX MOJCIICH MpUTaMaHH1
ereMeHTH TBopuoCTi [8, 12,13]. Sk mpaBuio, METOAM JTOTIYHOTO HEYITKOTO BUBOAY 3aCTOCOBYIOTHCS
JUTsl BUPIIIEHHS 3a/ad4, TMOB'S3aHUX, HacamIepea 3 anpokcuMaliero (QyHKIH, kimacudikaiieo Ta
po3Mmi3HaBaHHSAM 00pa3iB, YIpPaBIiHHAM Ta MOJETIOBAHHIM HETIHIMHUMHU OO0'€KTaMM, MPUUHATTS
aJICKBaTHUX PillIeHb B yMOBaX HeBU3HaueHOCTI [12, 13].
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C ITouarox )

\ 4

Dt — MHOXWHA TIOBiTOMIICHB d
3a mepion T. O - OHTOJNOTiA
3arpo3 Ta Bpa3iIUBOCTEH

A4
Ar=0 — cymapHuii peiTUHT aBTOPIB
TIOBiTOMJICHB;

kt =0 —KUIBKICTP MOBiZOMIICHB ITPO
3arpo3u inopManiiHoi Oe3neKu

Buraruenns d i3 Dt

A

O6uuciteHHs kOn: 1A d

kont=10 Hi

Tax Y

At=At+4; Ki=K1+1;
At=Ar; K1=KTt;

A

HonaBanns d B basy nperieHaeHTiB

A

Bunanenus d i3 Dt

\

At; Kr;

Ba3a manux npeneHAeHTIB

C Kinens )

Pucynok 1 . Anroput™ (isbTparii moTOKy TeMaTHYHHUX MOBIJOMJICHb Ta CTATUCTUYHOTO aHANI3Y
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[lenTpanpHe MicIle B CUCTEMAX JIOTIYHOTO HEYITKOTO MOJCIIOBAHHS 3aiiMa€e HEUITKUI BUBII,
SIKUH € BIMOBIIHOIO MPOLEAYPOIO a00 aIrOpUTMOM JUIsi OTPUMAHHS JIOTIYHUX HEYITKUX BUBOJIB,
IPYHTYIOUHCh Ha 3aCTOCYBaHHI OIepalliidi HeUiTKOI JOTIKH Ta HEUITKUX IePEyMOB.

VY 3aragbHOMY BUIJISIII CTPYKTYpa CHCTEMH JIOTIYHOTO HEUITKOTO BHUBOJY Ta MOCIiJIOBHICTbH
peaizoBaHUX CHCTEMOIO €TalliB MPEICTaBlIeHa Ha PHC. 2.

[TponykiiiiHe MpaBUIO TSl CACTEMH HEYITKO JIOTTYHOTO BHBOJTY, BIATIOBITHO IO iICHYIOUMX Ha
TEMepIHIA Yac METOAWK TMOoO0ynoBM 0a3W 3HAaHb MPaBWI JIOTIYHOI HEYITKOI CHCTEMH,
IIPEICTABISETHCS HACTYTHUM YMHOM (1):

AKIO(uy € A)1 .1 (u, € 4,)TO(ye Q; ), (1)

ae uy,...,u,, — HEYITKI 3MIHHI JIOT'TYHOI HEYITKOi CHCTEMH 3 n BXOJaMu; A,..., 4

n — HCYITK1

MHOKHHH, 1110 B1IIOB11aI0Th HEUITKMM 3MIHHUM Uj,..., U, ; Y — HEUITKA BUX1/(HA JIOr1YHa 3MiHHA; O i

— HeuiTKa MHO>KHMHA, 110 BiAMOBI1a€ HEUITKIHM JOTIYHIN 3MIHHIH .

DyHKIiT TPUHATEKHOCTI

Bxigni Dasmdikarop :> CucreMa HEYITKOTO ::> Tledasudixarop Buximni

3MiHHi JOTi9HOTO BHBOXY 3MiHHi

Ba3a neyiTkux 3HaHb

T

Habip mpaBun

Pucynok 2. CTpyKTypa CUCTEMH HEYITKOTO JIOTTYHOTO BUBOIY

da3udikariero BXIIHUX 3MIHHUX Ha3MBA€THCS - TPOLEC IMEPETBOPEHHS UITKUX 3HAYECHb
BXITHUX TapaMeTpiB y BIAMOBIAHI iM HEWITKI MHOXHWHU. B 3ayiekHOCTI Big BULy GyHKIIIH
MIPUHAIEKHOCTI, peali3yloThes mpoliecu (pasudikamii HacCTyIMHi: raycoBa, TPUKYTHA, OJJHOCIEMEHTHA
[12]. B pe3ynbTati 0HOEIEMEHTHOI, HanpukiIak, ¢asudikalii 4iTKOro 4ucia u; Ais [ — o BXOLY
HEYITKOI CHCTEMH CTBOPIOETHCS A; — HediTKa MHOKHHA 3 byHKITIE€R0 TPHHAIEKHOCT! «CIHTIITOHY:

I, x=u;

1
py, (x)=1 " (2)

91,( ) 0, inaxwe

3Ha4yeHHs KOEeQIIEHTIB CTYNEHIB MPUHAIEKHOCTI MiZyMOB HEYITKHUX JIOTIYHUX MPOITYKIIH
OOYHCITIOIOTBCS AK PE3yJbTaT NEPETHHY HEUITKUX MHOXKHH CUCTEMHU A, OTPUMaHUX HUIAXOM
(aszudikanii BXITHUX IapaMeTPiB u; Ta HEUITKUX MHOKHH CUCTEMU A; 13 BIANOBIAHUX IpaBui 0a3u

3HaHb HEUITKUX Mpoaykiii. [Ipu mepeTrnHi HEYITKUX MHOKHWH CUCTEMHU 3aCTOCOBYETHCS, TaK 3BaHA
T-nopma. i yacHuM BUnaIkoM € orepailis OTpUMaHHS 3HauYeHHs MiHIMyMY (3):

e Al - HEYiTKa MHOXXHHA CHCTCEMHU, AKa BU3HAUYCHA AJIA -1 HiﬂyMOBI/I ACSIKOT 0 HpOHyKHiﬁHOFO

npasuia (1); i — HediTka MHOKHHA CHCTEMH, sIKa OTpUMaHa B pe3yibTati ¢azudikamii gyiTkoro
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3HA4YCHHSI 3MIHHOI Ui i - TO BXOXy CHCTEMH, A; — HediTKa MHOXMHA JIOTIYHOI CHCTEMH, IO
BIJIMOBI/IA€ i — 1 YMOBI JIEAKOTO MPOAYKIIIHHOTO TIpaBuia 0a3u TaHHX.

[Iponienypu arperyBaHHsi YMOB, aKyMYJIIOBaHHS Ta AaKTHBI3allil MiJ3aKI0YEHb MpPaBUII
HEYITKUX TPOIYKIIA JOTIYHOI CHCTEMH, a TaKoK omepairis nedasudikaiiii 3aJIeKUTh Bijl BUOOPY
BiJIMTOBIHOTO AITOPUTMY HEUITKOTO JIOTiYHOTO BUBOY [12].

Ha Tenepimmniit yac HaitOUIBII 3aTpeOyBaHi AITOPUTMU HEYITKOTO JIOTIYHOTO BUBOTY JlapceHa,
Takari-Cyreno, LlykamoTo Ta Mamaani. HaitG11b111050 MOMyJISIPHICTIO MPU BUPILICHHI MPUKIATHIX
3aBa4 BUKOPHUCTYIOThCs anroputMu Mamaani 1 Takaru-Cyreno [12].

AHami3 MpoBEACHUX TOCTIIKEHb OIIHKA €(EKTUBHOCTI HABEACHHX aNTOPUTMIB HEYITKOTO
JIOTIYHOTO BHUBOJIy MOKa3aB, IO iX 3aCTOCYBaHHS 3aJICKUTH Bij crienuQiku 3aaadi, Ky HEOOXiTHO
BUPINIYBAaTH 3 IX BHKOPUCTAHHSIM. 3aCTOCYBaHHS alroputMy MamjaHi J03BOJILE, TPU LHOMY,
YHUKHYTH BEIIMKUX O0’€MIB OOUYMCIIOBAIBHMX oOmepariid. 3 ypaxyBaHHSIM JaHOi OCOOJHUBOCTI
NoB's;3aHa HOro TMOMYJSAPHICTE TNPU BHUPIIICHHI NPAKTUYHUX 33Jad HEYITKOrO JIOT14HOTO
MO/ICITFOBAHHSI.

Takum unHOM, OEpyuH 10 yBaru, M0 anroput™M MampaHi Ijs BUPIMIEHHS HEYITKOI 3amadi
BUKOPHUCTOBYE MEHII O0YHCIIIOBAIBHI PECYPCH 1 peaiizailii HediTKOTO BUBOAY, TO VISl BUPIIICHHS
3ajaui MPOTHO3YBaHHs BPa3IUBOCTEH Ta 3arpo3 iHpopmamiiiHoi 6e3nekn KOH(IIEeHIIHHNX TaHuX
oOpaHno anroput™M MamiaHi.

Metoa nporHo3yBaHHsI Bpa3JIUBOCTEH Ta 3arpo3 iHpopMamniiHoi 6e3NeKH BKIII0Yae HACTYIHI
eTanu:

1. Etan ¢popMyBaHHS MpaBmJI JIOTTYHUX HEYITKUX MPOIYKIIH y BUIIISI

HK[[[O(Ml CAl)]---I(un €An)TO(y€Qj)

2. Eran dazudikarnii BXimTHEX apamMeTpiB 3a HOpMyJIoo:

iy, ()=
4i 0, inaxwe
3. Etan oGuuncienHst KOedillieHTiB CTYNEHIB NPUHAJIEKHOCTI MiJyMOB BiJIIOBITHO O MPaBHII
JIOTIYHUX HEYITKUX MPOIYKIIIK 32 GOpMYIIOH0:

Qli(ui)=gli(”i)AAi(”i)’

4. Eran arperyBaHHs YyMOB, BIAMOBIIHO JO MPaBUJ HEUITKUX JIOTIYHHX MPOIYKLIH.
BuznauenHns 3naueHb Koe(iIli€HTIB CTYIICHIB MPUHAIECKHOCTI MEPEIyMOB KOXXKHOTO MPOAYKIIIITHOTO
npasuia. [Ipu nmepeTrHi HEUiTKUX JIOTIYHUX MHOXHH BUKOPHUCTOBYETHCSA MeTO/A T-HOpMa, YaCHUM
BHITQJIKOM € OTepariisi MiIHIMyMY:

a; =41 () A2 () A A (1),

ne  a; - CTYHiHb  NPUHAIEKHOCTI TEpeaymMOBH i j - IO  TpaBHIa;

Q1 (”1) /\Qz (uz) A /\Qn (un) - HEYITKi JIOTIYHI MHOXHWHH IS 7 TiAYMOB j-To mpaBuia. [Ipu

IIbOMY BUKOPHCTOBYIOTHCS 1 BBAKAIOTHCSI aKTUBHUMH JIJIS TTOJANTBIINX PO3PAXYHKIB T1 MPOAYKIIIHHI
NpaBujIa, IS SIKUX 3HaYCHHS KOe(Illi€HTIB CTYMNEHIB MPUHAIEKHOCTI IEPETyMOB HE € HYJIEM.

5. Eran akrtuBi3amii HEUYITKUX BHBOMIB Yy TpaBWjaxX JOTIYHUX HEYITKUX MPOAYKITIH.
3niHCHIOETbCS, JaHa OIepalis, 13 3aCTOCYBaHHAM orepauii MiHiMyMmy. s BUXiIHUX MapaMeTpiB
BH3HAYAIOTHCS «yClueHD» (DYHKITIT MPUHATIC)KHOCTI, PO3TIISIIAIOTHCS JIUIIE aKTHUBHI MMPaBUJIA JIOTTYHUX
HEYITKUX MPOIYKIIIH.

0;(y)=a; ~n0;(¥),
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1€ a; - 3HaYeHHs KoedillieHTa CTyeHs IPUHAJTICKHOCTI IEPEAYMOBH j - IO ITPaBUIIa MPOIYKIILii,

J
0; ( y)- HEYiTKa MHOXMHA BMBOJIB j - TO NPOJYKIIHHOrO npasuna, Q; ( y) - «yCiueHa» HeYiTKa

MHOXHHA BUBO/IIB j - TO IPOIYKIIIIHOTO MpaBHJIA.

6. Etam akymyunsmii BHBOJIB TpaBWJI JIOTIYHUX HEUITKAX MPOAYKIINA. 3MiHCHIOETHCS
00'€eTHAaHHAM 3HAWICHUX «yCIYCHHX» JIOTIYHUX (PYHKIIA TPUHAIEKHOCTI Ta OTPUMAHHSAM IS
BUXIJIHOTO TapaMeTpy MiJCyMKOBOI JIOTIYHOI HEUiTKOI MHOXHMHHU. [l 00'€eqHaHHSA JOTTYHUX
HEYITKMX MHOXHH 33aCTOCOBYETHCS METOJIl S-HOpPMa, OKPEMHUM BHIIaIKOM 3aCTOCYBaHHS SIKOTO €
oreparis MaKCUMyMYy:

0(»)=01(»)vOy(»)v..v0;,
ne @( y) — JIOT1YHA HEYITKa MHOXKMHA, 110 BIAMOBIAA€ pe3yabTaTy poOOTH JIOT1YHOI HEUITKOT
CUCTEMUY,; @1 ( y)véz ( y)v...\/é i «yClueHi» HeUiTKi JIOTIYHI MHOXHHH, IO BiANOBIAAIOTH

BHUBOJIaM MPOAYKIIHHAM aKTUBHUM ITPABUIIAM.
7. Eran aedasudikarii. OTpuMaHuid HEUITKUN pe3ybTaT JOTIYHOTO BUBOY MMPUBOIUTHCS 110
‘IiTKOI‘O MMpEaACTaBJICHH, i3 3aCTOCYBaHHAM MCTOY LICHTPA Baru.

] =1 ].[
j=1j-/”_

Jie y - YiTKe 3HAYCHHs Pe3yJIbTATy BHXO/Y JIOTIYHOI HEUITKOI CHCTEMH; b; - HEHTPH (yHKIIiH

; (4)

MPUHAIEKHOCTI BIANOBITHUX TEPMIB OHTOJIOTII BHXIAHOT HEWITKOI 3MIHHOI y sl j - TO IpaBuia
MPOAYKIIii; R — KITBKICTh MPABHII JOTIYHUX HEUITKUX MPOIYKIIIH; j Ho (y)dy — BEJIMYMHA IO
J

MiJ] yCIY€HOI0 HEYiTKOI MHOXKUHOIO (O Rt Jj-TO TpaBHJia MPOIYKIIii.

J1J1s IPUCKOPEHHOTO MPOBEIEHHS 00YHMCIIEHb 3aCTOCOBYEThCS TUCKPETHA (popma:

R
2 j-14,b;
y="t— (5)

219

[Tpu moOy10BI CHUCTEMH JIOTTYHOTO HEYITKOTO BHBOJy BUHMKHEHHS BPa3JIMBOCTEH Ta 3arpo3
iHpopMmaniiiHoi 6e3meku KOH(DIISHIIHHUX TaHUX Ha OCHOBI MPOBEJICHOTO aHAJTi3y MTOTOKY TEKCTOBUX
MOBIJIOMJICHb TEMAaTHYHUX I1HTEPHET-PECYPCIB, SK BXITHUMU TapaMeTpaMH MOXXYTb BHCTYIATH
HACTYIHI MMOKAa3HUKU CTATUCTHYHOTO aHAJII3Y - CEpeAHIi pEUTHHT aBTOPiB TEKCTOBUX IOBIIOMJICHb,
CTBOPEHUX Yy TIEepioj] 4Yacy TMPOBEACHHS aHajidy, 4YacTOTa BHHHMKHEHHS HOBHMX TEKCTOBHUX
MOBIIOMJICHb, IO MICTATH TEPMIHM Bpa3lIMBOCTEd Ta 3arpo3. Yacrora NOSBH TEKCTOBUX
MOBIJIOMJICHb BUMIPIOETHCS B OJIMHUILIX HA 100y, CepeHIN piBEHb PEUTHHTY aBTOPIB TEMAaTUYHUX
MOBIOMJICHb — B OJIMHUIISX, HMOBIPHICTh BHHUKHEHHSI BPA3JIMBOCT1 UM 3arpO3U — Y BiJCOTKAX.

3anporoHoBaHa 0a3a 3HaHb MPABWJI HEYITKHUX MPOMYKIIH Ta (YHKIIT MPUHAICKHOCTI IS
CHCTEMH JIOTIYHOTO HEYITKOTO BUBMBOAY IIPO BUHUKHEHHS BPAa3JIMBOCTEH Ta 3arpo3 iHdopMarliitHoi
Oe3reku KOH(IIEHIIIHHUX TaHUX, IPYHTYEThCS] Ha TIPOBEJICHHI aHaJi3y MOTOKY JaHUX TEMaTHYHUX
dbopyMiB IHTEPHET-pECYpCiB, BIAPI3HAETHCS BiJl HASBHUX, MOXJIHMBICTIO aJallTUBHOTO OMUCY
3aKOHOMIPHOCTEH MPOIEeCy HATIOBHEHHS iHTEPHET - (HOPYMiB HOBUMH TEKCTOBUMH TTOBITOMJICHHSIMH,
[UITXOM 3aCTOCYBaHHS JIOJaTKOBUX BXIJHHX IMapaMeTPiB CHCTEMH JIOTIYHOTO HEYITKOTO BUBOAY Ta
Moaudikari GyHKIH MPUHATIEKHOCTI, IO JO3BOJISIE TOKPAITUTH SIKICTh TPOTHO3YBAHHS MOYKJITUBUX
Bpa3JINBOCTEH Ta 3arpos.

131



3arporoHOBaHO AJITOPUTM MPOBECHHS aHAITI3Y MOTOKY TEKCTOBHX TOBIJOMJICHb TEMaTHUYHUX
dbopyMiB IHTEpHET-pecypcCiB, IO BIAPIZHAETbCA BiJl HASIBHUX, MOMXJIHMBICTIO 3/IHCHIOBATH:
O0OYHNCIICHHS! CTATUCTUYHHUX IapaMeTpiB, CEMaHTHYHY (DUIBTpaIlif0 TEKCTOBUX IOBIIOMIIECHB IS
1no0yTIOBH CHCTEMH JIOT1YHOTO HEYITKOrO BHUBOJIY JUIS MPOTHO3YBaHHS IMOJIN MiJ yac MPOBEICHHS
JOCITIJDKEHHS 33/1aHO1 TTPEIMETHOT 00J1acCTi.

BucnoBku. Bupimiena 3agada, moysra€ B MiABUIICHHI €EKTUBHOCTI 3aCO0IB Ta METOMIB
BHSIBJICHHSI BpasJIMBOCTEH Ta 3arpo3 iH(opmarliiiHoi 0e3nmekn KOH(DIACHIIIHHUX NTaHUX Ha OCHOBI
pO3poOKHK iHPOpPMAIITHO-aHATITUYHOT CUCTEMH Ta aNTOPUTMIB JUIsl MPOBEICHHS JTOCIITKCHHS
MMOTOKY MOB1IOMJIEHb TEMAaTHYHUX (POPYMIB IHTEPHET-PECYPCIB.

Metox TporHO3yBaHHS Bpa3lMBOCTEW Ta 3arpo3 Oe3meku iHopmalii, 3aCHOBaHMI Ha
JIOTIYHOMY HEUYITKOMY BHBOJY, CEMAaHTUYHOMY Ta CTAaTUCTHYHOMY aHali3l, BIAPIZHAETHCSA BiJ
aHAaJIOT1B MOYJIMBICTIO BUSBJICHHS BPA3JIMBOCTEH Ta 3arpo3 10 ix 6e3mocepeinboi peaisallii, a Takoxk
THYYKO JI03BOJISIE OTIMCYBATH 3aKOHOMIPHOCTI MPOIIECY HATOBHEHHS TEMAaTHYHUX ()OPYMIB IHTEPHET-
pecypciB HOBUMH TEKCTOBUMH TOBIJOMJICHHSIMH, III0 B PE3YJbTaTi CIPHUSE MOKPALICHHIO SKOCTI
MIPOTHO3YBAaHHSI 3arpo3. AJITOPUTM IPOBEICHHS TOCTIDKCHHS IMOTOKY TEKCTOBHX IIOBIJOMJICHB
TeMaTUYHHUX (POPYMiB IHTEPHET-PECYPCIB, 3aCHOBAHM Ha CEMAHTUYHOMY Ta CTATUCTUYHOMY aHai3i,
BIIPI3HAETHCS BiJ HAsSIBHUX MOJKJIMBICTIO OOYMCITIOBATH CTAaTUCTHUYHI TapameTpH, 31HCHIOBATH
CEeMaHTHYHY (DUIBTPAIliI0 TEKCTOBUX IOBIJOMJICHb, JJISi IIPOTHO3YBAHHS MOJINA CHCTEMH HEYITKOTO
JIOTIYHOTO BUBOTY.

PeasnizoBanuii B iHpopMaIliiiHO-aHATITUYHIM CUCTEMI METO/ NIPOTHO3YBaHHS BPa3IMBOCTEN Ta
3arpo3 Oe3neku iH(opmallli Ha OCHOBI JOCIIKEHHS IMOTOKY JaHUX TEMAaTUYHUX PECYPCIB JI03BOJISIE
aBTOMaTHU3yBaTH 1H(OpMAIIITHUIA TIpOIIeC BUSBICHHS HOBUX BPa3JIMBOCTEH, 3arpo3, Hagae GpaxiBLsM
iH(opmarIiiiHoi 0e31eKn MOXKIIMBICTh OIIHUTH CBOEYACHO CTYIIHBb 3aXHIIEHOCTI PECYpCIB Ta MpH
HEOOXITHOCTI B)KUTH BiJIIOBITHHUX 3aX0/IiB 11010 HEHTpai3amii MOXJIMBUX 3arp03 Ta BPA3JIHMBOCTEH,
TUM CaMUM TiJIBHINATH 1H(OpMaIliHy Oe3neKy OOYHMCIIIOBAaIbHUX KOMIT'IOTEPHUX CHUCTEM BIJ
peaiizalii HOBUX MEPEXeBHX KOMIT'IOTEPHUX aTak.

JITEPATVYPA:

1. JlenkoB, C.B. Mopnens Oe3mexku mnomupeHHs 3abopoHeHoi iH(opmanii B iHpopmaniliHO-
TeaekomyHikaniiaux mepexxax / C.B. Jlenkos, B.M. [Ixymiit, B.C. Opiaenko, O.B. Centokos, A.B. AtamaHiok
// 36ipHHMK HAayKOBHX Tpalb BilickkoBoro iHctuTyTy KriBchbKOro HalioHanbHOTO yHiBepcHTETY iMeHi Tapaca
IIepuenka. — K.: BIKHY, 2020. — Bum. Ne68. — C. 53-64.

2. Jlxymii, B.M. Moxens TOTOKY TEKCTOBHUX IOBIOMJICHb TEMAaTHYHHUX 1HTEPHET-PECYPCIB CHCTEMHU
Mporuo3yBanHs iHdopmariiinoi 6e3neku / B. Ixymii, H. [letsak, 0. Xmensuunpkuii, O. [laxap // BicHuk
XMeNbHUIBKOTO HAaLliOHANBHOTO yHiBepcuTeTy. Texuiuni Hayku. — 2022. — Ne 5. — C. 294-300.

3. Lienkov, S., Podlipaiev, V., Tolok, 1., Lisitsky L., .Lytvynenko, N., Kuznichenko, S. The Information
and Analytical Using of Non-Structured Information Resources CEUR Workshop Proceedingsthis link is
disabled, 2021, 3126, ctp. 81-87.

4. ConianbpHi Mepexi — pealibHi 3arpO3H BipTyalIbHOTO CBITY. [ EnekTponHuii pecypc]. — Pexxum goctymy
: http://ogo.ua/ articles/view/011-02-23/26490.htm.

5. JlenkoB, C.B. Mertoapl u cpenctBa 3amuthl nHbopMmanuu. B 2-x tomax /C.B. Jlenkos, [I.A.
[Teperynos, B.A. Xopomko —K: Apuit, 2008.—464c

6. Ocranos C. E. Texnouorii 3axucty iHpopmariii: HaBuansHuit nocionuk / C.E. Ocranos, C.I1. €Bcees,
O.I". Koposs — Xapkis : Bun-so XHEYVY, 2016. — 476 c.

7. Jlenkos, C.B. AHaii3 iCHyIOUHX METO/IB Ta aJTOPUTMIB BUSBICHHS aTak B OE3pOTOBHX MEpEKax
nepenaui nanux / C.B. Jlenkos, B.M. Jlxymiii, H.M. bepna3, C.O. boxyk // 30ipHMK HayKOBUX Mpalb
BiiickkoBoro iHncTuTyTy KHiBchkoro HamioHanbHOTO yHiBepcuTeTy iMeHi Tapaca IlleBuenka. — K.: BIKHY,
2017. — Bum. Ne 56. — C.124-132

8. Ixyniit, B.M. [ndopmaniiino-o3HaKoBa MOAeb WIKIIHMBOI iHpopMaLii B coianbHuX Mepexax/ .B.
Mymsap, B.M. Ixyniii, B. M. Iliuypa, O.O 3amemina — BumipioBambHa Ta 00YHCITIOBaIbHA TEXHIKA B
TEeXHOJIOTI9HUX Tportecax Ne 3 (2022)-73-78c.

132


https://www.scopus.com/authid/detail.uri?authorId=57218797504
https://www.scopus.com/authid/detail.uri?authorId=57208426975
https://www.scopus.com/authid/detail.uri?authorId=57195520374
https://www.scopus.com/authid/detail.uri?authorId=57090950400
https://www.scopus.com/authid/detail.uri?authorId=57204796090
https://www.scopus.com/authid/detail.uri?authorId=57218797504#disabled
https://www.scopus.com/authid/detail.uri?authorId=57218797504#disabled

9. Ixymiit, B.M. Moeias OTOKY TEKCTOBUX TOBIIOMJICHh TEMATHYHUX 1HTEPHET-PECYPCIB CHCTEMHU
MpOrHo3yBaHHs iH(opmariiinoi 6e3nekn/ B.M. xymiii, F0.B. Xmenpaunpkuii, H.C. ITetmak, O.B. ITaxap—
BicHuk XMeIpHUIBKOTO HaLliOHAIBHOTO yHiBepcuTeTy. TexHiuni Hayku. 2022. Ne 5. C. 294-300c.

10. Ixymni#, B.M., Kinson FO.I1., Mynsp 1.B., Kunesuu M.JL., Txyniii A.B. Kontpons nomatkis
iHTepHET-Tpadika KOMII IOTEPHUX MEPEK METOJaMH MAaITUHHOTO HaBYaHHSI. BicHUK XMEIbHHIIBKOTO
HalioHaJIpbHOTO YHiBepcuTeTy. Texniuni Hayku. 2021. Ne 5. C. 22-26.

11. xymniit, B.M. Meron knacudikarii 1oaaTkiB Tpadika KOMI'TOTEPHUX MEPEK Ha OCHOBI MAIIMHHOTO
HaBYaHHI B yMOBax HeBu3HaueHocti / B.M. JIxkyniii, O.B. Mipomuidenko, JI.B. CononeeBa // 30ipHuK
HAyKOBHMX Ipailb BilicbkoBoro incTutTyTy KuiBCchKOro HallioHaapbHOro yHiBepcureTy iMeHi Tapaca [lleBdyenka.
—K.: BIKHY, 2022. — Bun. Ne74. — C. 73-82.

12. JlaBpoB, €. A. MaremaTnuHi METOIM JOCIHIHKCHHS oriepaiiii : miapyynuk / €. A. Jlaspos, JI. I1.
[epxyn, B. B. lllenapuk — Cymu : Cymcbkuii nepxaBauil yHiBepcurer, 2017. — 212 c.

13. Tonuap C. @. OuiHIOBaHHs pU3MKiIB KibepOe3nekn iHPpopMaLiiiHuX cucTeM 00'€KTiB KpPUTHYHOI
iHppacTpykrypu : MoHorpadis. / C. ®. I'onuap. — Kuis, 2019. — 175 c.

14. Yemchuk L. Organizational Network Analysis as a Tool for Leadership Assessment in Software
Development Team. Zhylinska O.; Chornyi A.; Dzhuliy V. — Institute of Electrical and Electronics Engineers
(30 September 2020); INSPEC Accession Number: 20008165; DOI: 10.1109/ACIT49673.2020.

REFERENCES:

1. Lenkov, S.V. (2020), Model bezpeky poshyrennia zaboronenoi informatsii v informatsiino-
telekomunikatsiinykh merezhakh / S.V. Lenkov, V.M. Dzhulii, V.S. ORLENKO, O.V. Sieliukov, A.V.
Atamaniuk // Zbirnyk naukovykh prats Viiskovoho instytutu Kyivskoho natsionalnoho universytetu imeni
Tarasa Shevchenka. — K.: VIKNU. — Ne68. — pp. 53-64.

2. Dzhulii, V.M. (2022.), Model potoku tekstovykh povidomlen tematychnykh internet-resursiv systemy
prohnozuvannia informatsiinoi bezpeky / V. Dzhulii, N. Petliak, Yu. Khmelnytskyi, O. Pakhar // Visnyk
Khmelnytskoho natsionalnoho universytetu. Tekhnichni nauky. — 2022. — Ne 5. — pp. 294-300.

3. Lienkov, S., Podlipaiev, V., Tolok, 1., Lisitsky L., .Lytvynenko, N., Kuznichenko, S. The Information
and Analytical Using of Non-Structured Information Resources CEUR Workshop Proceedingsthis link is
disabled, 2021, 3126, ctp. 81-87.

4. Cotsialni merezhi — realni zahrozy virtualnoho svitu. [Elektronnyi resurs]. — Rezhym dostupu :
http://ogo.ua/ articles/view/011— 02—23/26490.htm

5. Lenkov, S.V. (2008), Metodyy sredstva zashchyter ynformatsyy. V 2-kh tomakh / S.V. Lenkov, D.A.
Perehudov, V.A. Khoroshko —K: Aryi—464s.

6. Ostapov, S. E. (2016) Tekhnolohii zakhystu informatsii: navchalnyi posibnyk / S.E. Ostapov, S.P.
Yevseiev, O.H. Korol-Kharkiv : Vyd-vo KhNEU. — 476 s.

7. Lenkov, S.V. (2017), Anallz Isnuyuchih metodiv ta algoritmiv viyavlennya atak v bezdrotovih
merezhah peredachl danih / S.V. Lenkov, V.M. Dzhuliy, N.M. Bernaz, S.O. Bozhuk // Zbirnik naukovih prats
Viyskovogo Institutu Kiyivskogo natsionalnogo universitetu imeni Tarasa Shevchenka. — K.: VIKNU. — Vip.
No 56. —p.124-132

8. Dzhulii, V.M. Informatsiino-oznakova model shkidlyvoi informatsii v sotsialnykh merezhakh/ I.V.
Muliar, V.M. Dzhulii, V. M. Pichura, 0.0 Zatsepina — Vymiriuvalna ta obchysliuvalna tekhnika v
tekhnolohichnykh protsesakh Ne 3 (2022)-73-78s.

9. Dzhulii, V.M. Model potoku tekstovykh povidomlen tematychnykh internet-resursiv systemy
prohnozuvannia informatsiinoi bezpeky/ V.M. Dzhulii, Yu.V. Khmelnytskyi, N.S. Petliak, O.V. Pakhar—
Visnyk Khmelnytskoho natsionalnoho universytetu. Tekhnichni nauky. 2022. Ne 5. S. 294-300s.

10. Dzhulii V.M., Klots Yu.P., Muliar 1.V., Zhylevych M.L., Dzhulii A.V. (2021), Kontrol dodatkiv
internet-trafika kompiuternykh merezh metodamy mashynnoho navchannia. Visnyk Khmelnytskoho
natsionalnoho universytetu. Tekhnichni nauky. — Khmelnytskyi. — Ne5. — pp. 22-26.

11. Dzhulii, V.M. (2022), Metod klasyfikatsii dodatkiv trafika kompiuternykh merezh na osnovi
mashynnoho navchannia v umovakh nevyznachenosti / V.M. Dzhulii, O.V. Miroshnichenko, L.V. Solodicieva
/I Zbirnyk naukovykh prats Viiskovoho instytutu Kyivskoho natsionalnoho universytetu imeni Tarasa
Shevchenka. — K.: VIKNU. — Vyp. Ne74., — pp. 73-82.

12. Lavrov, Ye. A. (2017.), Matematychni metody doslidzhennia operatsii : pidruchnyk / Ye. A. Lavrov,
L. P. Perkhun, V. V. Shendryk — Sumy : Sumskyi derzhavnyi universytet, — 212 p

133


https://www.scopus.com/authid/detail.uri?authorId=57218797504
https://www.scopus.com/authid/detail.uri?authorId=57208426975
https://www.scopus.com/authid/detail.uri?authorId=57195520374
https://www.scopus.com/authid/detail.uri?authorId=57090950400
https://www.scopus.com/authid/detail.uri?authorId=57204796090
https://www.scopus.com/authid/detail.uri?authorId=57218797504#disabled
https://www.scopus.com/authid/detail.uri?authorId=57218797504#disabled

13. Toruap C. ®. OuiHroBaHHS pU3HKIB KibepOe3nekn iHGOpMaIliitHuX CUCTEM 00'€KTIB KPUTHIHOI
iHppacTpykrypH : MoHorpadis. / C. @. I'onuap. — Kuis, 2019. — 175 c.

14. Yemchuk L. Organizational Network Analysis as a Tool for Leadership Assessment in Software
Development Team. Zhylinska O.; Chornyi A.; Dzhuliy V. — Institute of Electrical and Electronics Engineers
(30 September 2020); INSPEC Accession Number: 20008165; DOI: 10.1109/ACIT49673.2020.

D.Sci. of Techn., prof. Lienkov S.V., Ph.D. Dzhuliy V.M., Ph.D. Bernaz A.M., PhD. Muliar L.V.,
PhD Pampukha L.V.

METHOD OF FORECASTING INFORMATION SECURITY VULNERABILITIES BASED ON
DATA ANALYSIS OF THEMATIC INTERNET RESOURCES

In the paper, a study of the task of predicting information security vulnerabilities is carried out based
on the analysis of the data of thematic Internet resources. Against the backdrop of the rapid development
of information technology, there has been an increase in the activity of a variety of computer attacks carried
out and planned using modern latest technologies. Harmful information has become an obvious problem
in the information security of society today, it should also be noted that criminal and terrorist groups are
increasingly adopting means of information influence, developing and writing strategies aimed at attracting
new adherents and expanding the sphere of influence through social networks. The analysis of the
conducted research of the current state in the field of information security shows that the pace of
development of information and computer technologies is significantly ahead of the process of creating
software and hardware in the field of information security. The priority in this situation is the task of
analysis, classification, identification of active mechanisms and means of attacks and threats to the
information security of the system, which can lead to unauthorized access to confidential data, disruption
of the functioning of the information system, determination of countermeasures against attacks and threats,
assessment of the given damage, development of the legal framework, protection mechanisms and
information security criteria of the countermeasure system. Today, there is no single approach to solving
the problem of security of information and search systems, in relation to subject areas: developers of
hardware and software protection of information offer appropriate components for solving specific
problems; ensuring reliable protection of information resources requires the implementation of appropriate
technical and organizational measures in a complex, accompanied by the development of appropriate
documentation. Most of the modern software and hardware systems for detecting computer threats and
attacks work using the approaches of signature analysis and fixing of Internet network anomalies. These
approaches have disadvantages associated with the use of powerful computing resources for their
implementation, and have low efficiency when detecting new computer threats. The method of predicting
information security vulnerabilities based on data from Internet resources, based on fuzzy inference,
semantic and statistical analysis, is distinguished by the ability to identify vulnerabilities and threats to their
implementation, allows you to describe the patterns of the information process of filling thematic resources
with new text messages, which affects the quality of forecasting . The algorithm for forecasting
vulnerabilities and threats to information security implemented in the information and analytical system,
based on the analysis of the data flow of thematic resources, allows automating the information process of
detecting new vulnerabilities and threats, provides information security specialists with the opportunity to
assess the degree of security of resources in a timely manner and, if necessary, take appropriate measures
to neutralize possible threats and vulnerabilities, thereby increasing the information security of computing
computer systems against the implementation of new network computer attacks.

Keywords: information security, thematic Internet resources, social networks, sources of messages,
vulnerabilities, attacks, information system.
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AHAJII3 CUCTEMMU MAPAJIEJIBHOI'O HEMPOYIPABJIIHHA JUHAMIYHUMHU
OB'€EKTAMHA

Y cmammi nposooumscsa ananiz egpexmusnocmi pooomu Heiipomepericedoi cucmemu YnpasaiHHs;,
AKa peanizye cninvho 3 I/[-pezynamopomnpunyun napaneipbHo20 YAPAGAiHHA OUHAMIYHUM 00'€KMOM.
Ak npasuno, oinbuwiicme npoMucIosux 00'ckmie xapaxmepuzyomocs HETIHIUHUMU 3A71€HCHOCMAMU,
HAABHICMIO HEKOHMPOIbOBAHUX WIYMIE Ma 30YPeHb, YACH O 3MIHOI0 pedcUmMie podomu 001a0HaAHHA ma
Haaenicmio cymmeeux HeminiiHocmei. Ak 00'ekm  00cnidyicenHa GUKOPUCIMOBYBANACA MOOeEb
niocucmemu po3psaoHceHHA 6000mpyoOHO20 naposozo komaa. Hasuanna neiipomepesicesozo konmpoaepa
(HMK) ma mneiipoemynamopa npoeoounoca na mooeni CAY 3 Ill/[-pecynamopom 3a memoouxoro
EeKCnepMmHO20 KOPUZYBAHHS HACMPOI08ANbHUX Koeiyicnmie: nponopuiiinocmi, cmanoi inmezpyeanus ma
oughepenyiloganns Ha OCHOBL aHANI3y NOKA3HUKI6 AKOCMI nepexioHozo npouecy. 3MiHa 3HaueHb
napamempise mooeni 00'ckma no Kananax Kepyeanns ma 30ypenns ion06ioana OUHAMIYHUM PEHCUMAM
pobomu napoeozo Kkomna é dianazoHi napoeozo nasanmaxyceunusn (25 — 110 %) 6io nominansvnozo. Ananiz
nepexionux npoyecie OMpUMAHUX HA OCHOBL KOMR'IOMEPHO20 MOOETI0BAHHA 00380JIA€ CIMEEPOICYSAmU,
U{0 HABUEHA HEPOMEPEIHCesa CUCMEMA YNPAGTIHHA KOMREHCYE 30YyPeHHA HA 6CbOMYy O0ianda3oHi 3MIHU
3HaAuenv napamempie 00'cKma no Kamanax yYnpaeninua i 30ypenna (imimauia 3MIiHU RAP0O6020
HABGAHMAICEHHA), A MAKOX}C NPU 3HAUEHHAX NAPAMEMPIe M0oOeli AKI UX00AMb 3a JiANA30H HABUATbHOT
eudipku.

Takum uunom, Hellpomepercesuii KOHMPOIEP MoXHce YCRIWHO BUKOHY8amU (YHKUII A0anmueHozo
KOHMmMYpy, HANAWMO6aAH020 HA Hailoinbw Hecnpuamauei 30ypenns ¢ CAY napanenvnoi 0ii ckiaoHum
GUPOOHUUUM 00'ckmom. A 6nPOBAOIHCEHHA Helpomepeicedoi cucmemu napanenvHoi Oii pazom i3
MUNOBUMU DPeYySIAMOPAMU Y MEXHOI02IUHI NPpoyecu MmenioeHepzemuKu Moxce 00360JUMU 3HUZUMU
asapiitni cumyauii, no6'a3ani 3 Yacmumu 3IMIHAMU RAPOBO20 HABAHMAIICEHHS eHeP2O0ON0KIE, BUKTUKAHUX
gilicbKoeuMU OiAMU 6 HAWIIIl KPATHI.

Kniouoei cnosa: ounamiynuii 06'ekm, cucmema aemomamuunozo Kepyeanus; Heiupomepericesuil
konmponep, IIL/[-pezynamop; adanmauisa; nepexiOonuii npoyec; napoee HAGAHMA}CEHH.

Beryn. Bigomo, mo B cydacHuX cucTeMax aBToMartu4yHoro ympasiiHH (CAY) mupoxo
BUKOPHUCTOBYIOTBCSI  TIPOTIOPIIIHHO-IHTETpaIbHI Ta MPOMOPLIHHO-IHTErpaTbHO-TU(PEPEHITIANTBHI
perynsitopu (I1I- Ta ITI/I-perynstopu). [Hommupenns IIJ[-perynaropiB crano MOKIMBUM 3aBASKH
MIPOCTOTI iX CTPYKTYpH Ta HaAIWHOCTI. B maHmii 9ac iCHye BelHMKa KUJTBKICTh METOJIB 1 METOIMK
PO3paxyHKy ONTHUMaJbHUX HATAITOBYBaJIbHUX napaMeTpiB Tpaauuiiiaux [11- 1 [TIJ]-perynsaropis B
3aJIeKHOCTI Bi KpuTepiiB sikocti CAY, mo npexa'ssustorees [1-5]. [lpu ipomy citij 3a3HaYNTH, 110
3HaYHA YacTHMHA THUIOBHX METOMIB TMONIYKY ONTHMAIbHUX HACTPOIOBATHHUX TMapaMeTpiB
(xoedimienti) [MIJI-perynsaTopiB 3acHOBaHAa Ha BUKOPHUCTaHHI JIHIMHUX MaTeMaTHUYHUX MOJCIICH
00'eKTIB KepyBaHHS NIPEJCTABICHUX, K IIPABHUJIO, Y BUTIISAL NIepeaBaTbHUX (YHKIIIN.

Pazom 3 TuM, cnmig 3a3HAUWATH, 1O OUTBIIICTE MPOMHUCIOBUX CHCTEM XapaKTePHU3YIOThCS
HEMHIMHUMHA 3aJIKHOCTSIMH, CKJIAJHUMHU JUISI MOJCIIOBAaHHS JUHAMIYHUMHU BIIACTUBOCTSIMH,
HasIBHICTIO HEKOHTPOJIbOBAaHUX WIYMIB Ta IEPEHIKOJ, [0 CTBOPIOIOTh TPYJIHOINI Ha eTramax
BIIPOBA/DKCHHS, HANaro/pkeHHs Ta ekcruryaranii CAY CkIagHUX JAWHAMIYHUX O0'€KTIB, SKi
XapaKTEPU3YIOThCS YacTOK 3MIHOK PEXHMIB pOOOTH OOJIaJIHAHHS Ta HASBHICTIO CYTTEBUX
HeniHiiHoCcTe!. | U1t mpuckopenHs etamiB HanmaromkeHHs [11JI-perynstopiB Ha cTajii BBeIEHHS B
eKCIUTyaTaIlll0 Ta HaJaIllITYBaHHS PETYJATOPIB y mporieci TpuBanoi ekcruryataiii CAY ckiagHuMu
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00'eKTaMU BITYM3HSIHUMH Ta 3apyOlKHUMH BUYCHUMH OYJIO 3alpOMOHOBAHO METOAM aJlallTUBHOTO
ynpasiinHsa [6-10].

HayxoBo-npuxJjiaaHe 3aBIanHsi. AHaII3 10CiDKeHb 00macti aganTuBHUX CAY mokasye, 1mo
TpamulidHI METONM ajanTaiii JOCHTh CKIagHi 00 3acTOCOBYIOTh JOAATKOBI alTOPUTMH
napaMeTpPUYHOI Ta CTPYKTYPHOI iAeHTHdIKAIIT Ta, K MTPaBUII0, BUMAraloTh MPOBEICHHS aKTUBHOTO
EKCIIEPUMEHTY HE 3aBXKIM MOJIMBOTO B YMOBAax eKCIUTyarallii, a mpoliec ajamnTalii yacto 3aiimae
HEMPUNHATHO TpuBasuid yac [5,7]. Bce 1e, a Takok TpyAHOII IXHBOT KOPEKIIiT 17151 00CTYyTOBYHOYOTO
MePCOHATY 3HIDKYE MPUBAOIIMBICTD 1X 3aCTOCYBAHHS Ha CKJIAIHUX BUPOOHUUNX 00'€KTaX, 10 CTABUTH
nepea po3poOHUKaMU HOBI 3aBAaHHS 3 PO3pOOKH Ta aHaizy aganTuBHUX CAY.

AHani3 ny0Jikaniii. B ocTanHe necATUIITTS 3HAYHO 3pOCTa€ KUIBbKICTh MyOJIiKaliil y ramysi
iHTenexkryanbHux agantuBHUX CAY. [nrenexkryansHi CAY Ha BiAMIHY BiJl TPAIUIIHHUX 37aTHI 110
CHUIKYBaHHS 3 OIEpaTOpaMu 3pO3yMLIOK0 iM MOBOIO (HEUITKI CHCTEMH ), CAMOHABYAHHS, IPOTHO3Y Ta
po6oTH 3 TMHAMIYHIME 00'ekTaMu (Heipomepeskesi Ta Ti6puaHi CAY). Ha nymky psiay aBropis [11-
13], inTenexryanbHi CAY MOXyTh OyTH IIMPOKO BUKOPUCTAHI 1 U1t aganTanii Tpagumiinux [11- ta
[TI/I-perynsTopiB. 3 ypaxyBaHHSM MEPCIEKTUBHOCT1 iX BUKOPUCTAHHS BUHUKAE aKTyaJIbHE 3aBIaHHS
NOLIYKY Ta aHalizy HaWyCHIIIHIIIUX METOAIB po3poOKM Ta HaB4YaHHSA HelpomepexeBUXCAY
CKJIQJTHUX BUPOOHUYUX TUHAMIYHHX 00'€KTIB.

Meta po6oTu. BusHadueHHsT OCHOBHHUX €TaliB CHHTE3Yy HelpomepexeBoiCAY muHaMiyHUM
00'€eKTOM TpU BIUIMBI BHYTPIIIHIX Ta 30BHIMHIX 30ypeHb. AHam3 e(OEKTUBHOCTI pPOOOTH
npezcrasienoi CAY napanenbHoi Ail y mpoieci iMiTalifHoro MoIeIFOBaHHS.

OcHoBHa yacTuHa. [lapanenpHa apXiTeKTypa HEHPOHHOTO YMpaBIIHHS OyJia pPO3TJsSHYTa B
poborti [14] i noka3zana Ha puc. 1, ne konTponep peanizye [11J] — 3akon. Ilpuknanom peanizaiii Takoi
CXeMH HEHPOHHOTO YMPAaBIIHHSA € METOJ HaBYaHHS Ha IOMHJIKAX 3BOPOTHOTO 3B'M3Ky [9].
HelipokoHTposiep napaneabHOro TUILy BAKOPUCTOBY€EThCS UL HAJIAIITYBaHHA BX1HOIO CUTHAILY U4,
KU € BUXITHUM CUTHAJIOM 3BHYafHOTO KOHTposiepa. HanamTyBaHHS BUKOHYETHCSI TAKUM YHHOM,
o0 BUXiIHUI curHan o0'ekTa y SKOMOTa TOYHINIE BiAMOBiJAB 33JaHOMY OIOPHOMY CUTHANY T.
3aBaHHA HEHPOKOHTpOJIEpa MapajeabHOro TUIY MOJSrae B TOMY, 100 MiIKOPUTYBaTH KePyIOUHid
BIUIMB 1, 3a JOIOMOIOI0 CUTHAIy U, AKIIO BiHHE 3a0e3ledye OYiKyBaHOIO pE3YNbTaTy, TOOTO
IIPOBECTH a/IallTaIlll0 YIPABISIOYOTO CUTHAIY .

|  ESIEDOHES Ly
MEpEs
—_ u Ofer | ¥
ESpVESHREA
ramainne 1,

P momTpomep

Pucynox 1. ITapanensHa cxema HEMPOKOHTpOJIEpA

3aranpHa KOH(QIrypauis KepyBaHHs Ul HEMPOKOHTPOJIEpa MapalieIbHOTO TUIYy HaBeIeHO Ha
puc.2. Ha miit cxemi 610k NN 1 siBisie co0010 HEHPOHHY MEpPEKy JUIsl 00'€KTa, 1110 BUKOHYE OIIHKY
yBUX1HOI KoopanuHaTh 00'ekTa. Kepyrounii curnan u,, o € BUX1IHAM CUTHAJIOM HEHPOHHOI MepesxKi
NNZ2 i BUKOPHCTOBYETBCS AJIs KOPEKIIli KEPYI04oro CHrHaiy u,, crBoproBanoro I1I/l-konTponepom,
t0o0TO NN2 BHKOHYE (yHKii aganTepa TunoBoi CAY, a NNI1 — ineHTudikaropa 3Hau€Hb BiIXUIICHb
B1Jl OIOPHOTO (33J1aHOT0) CUTHAITY.
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Pucynok 2. HelipokoHnTtposep napaienbHoro tumy 3 [1IJI-perynstopom

Kopekiiiss BUKOHY€ETBCSI TAKMM YHHOM, 100 3a0€3MEYUTH MiHIMI3allil0 HEY3T0JPKEHOCTI MIXK
OTIOPHUM CUTHAJIOM Ta BUXOJIOM 00'ekTa KepyBaHHA. Takum 4uHOM, 0710k NN1 BUKOPUCTOBYETHCS
JUTSL eMyJIsIi sikoOiaHa CUCTEMHU, HEOOX1JHOTO ISl OTPUMAaHHS €KBIBaJICHTHOI MMOMUJIKA HA BUXO/I1
omoky NN2 [14].

[To3HaunMo uepe3 e HEYy3rO/PKEHHS (TIOMUIIKY) MK OHNOPHUM CHUTHAJIOM 1 1 (PaKTUYHUM
BUXIJIHUM CHUTHaJIOM 00'ekTa KepyBaHHs y. HeoOxigHo HaBunTH Mepexy NN2 TakuMm 4MHOM, 11100
BOHA MOTJIa MIHIMI3yBaTH CEPEIHBOKBAIPATHUYHY MOMIIIKY. [To3HaunMo i1 yepe3 E 1 BUSHAYMMO Y
BUTJISIJIL:

1 )
E=—(r-
Z(V y)

Crnin 3a3HauuTH, WO Yy pa3l HEHPOKOHTpoOJIEpa IMOCIIJOBHOTO THUITy HaBYAJIbHE MPABUIIO
BUKOPUCTOBYE SIKOO1aH 00'€KTY KepyBaHHSI.

7, iy = 2D
ou(t)

Moro Mo>kHa 0GYHCITHTH TPHOIN3HO, BAKOPHCTOBYIOUH YHCEIbHY PI3HUIIO UM 3aCTOCOBYIOUM
Mmepexxy NN2, sika HaBeieHa Ha puc.2.

Ha mixcraBi HaBeeHUX BHUIIE CXeM OYJI0 pO3pOOJICHOHEHPOMEPEIKEBY CUCTEMY YIPaBIIHHS
napajieiabHOro THIy Ta MPOBEACHO IMiTaliiiHI ekcrnepuMeHTH B maketri MatLab (puc.3) mono
BU3HAYCHHS 11 €()eKTUBHOCTI, B yMOBaX BIUIMBY 30BHIIIHIX Ta BHYTPIIIHIX 30ypeHb. Mojemio
o0'exTa € mepenatHa (QyHKIs, sIKa OTpUMaHa HAa OCHOBI €KCIIEPUMEHTY IPU KEepyBaHHI MPOLIECOM
PO3pSIKEHHS B TOTIKK MapoBOTO OapabaHHOT0 BOAOTPYyOHOTO mapoBoro kotiay Mapku I'M 50, ( 50
TOHH Napu Ha TOAMHY) pU poOOTi Ha HOMiHAJILHOMY pexxumi [15]:

L5 s

T

Hapuanns wuelipomepexeBoro koHTposiepa (HMK) Ta Helipoemynaropy (emynsTopa)
npoBouiiocs Ha Mozeni [TI/-perynsaTopa 3 pydYHUM KOPUTYBaHHSIM HOTO MapaMeTpiB: KOeQillieHTiB
MPOMOPLIHHOCTI, cTaNoi 1HTerpyBaHHs Ta koedimienta nudepenuitoBanns (Kp, 7i, K¢) Ha OCHOBI
METOJIMKH €KCIIEPTHOT'O HAIATOKEHHS 3 aHalli3y MOKA3HUKIB SIKOCTI MepexiaHoro mnpoiecy [16,17].

Hapuanass HMK mpoxoamsio mpu BapiroBaHHI 3HaueHb TNepenaBaibHUX (YHKINNA 00'exTa
KaHaJIaMH peryJIlOBaHHS Ta 30ypeHHs B HacTynmHuX AianazoHax: Kose [0,1...1,5]; Te [7..190]; tose
[0,5...25]; Kne [-0,017...-0,087]; Tne[5...55];tne [1..35]. 3mina 3HaueHb KoedimieHTa MOCUICHHS
K, cranoi yacy T 1 3ami3HEHHs T 110 KaHAJIaMKepyBaHHs Ta 30ypeHHs (V) BiANOBIJaI0 AUHAMIYHUM

137



pexxuMaM poOOTH TMapoBOro KOTJa B Jiama3oHi MmapoBoro HaeaHTaxeHHs (25 — 110 %) Big
HOMIHAJILHOTO.
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Pucynok 3. Cxema HeitpomepexeBoro ynpasmiaas (HMK) 3 emynstopom ta ITIJI-
peryIaTopoM

IMepexiguuii nporiec Ha BUXOA1 00'€KTa yIIpaBIiHHS [I0OKA3aHO Ha puc. 4
y

PIIaT ' ' ; ; 3

tc
Pucynoxk 4. Ilepexigauii mpoiiec napaieiabHOI CHCTEMH YIPABIIHHA 0 KaHATy 3aB/JIaHHS

Yac perymoBanns 1, = 200 c, mpouec anepioguyHuil (1uB. puc. 4) i BiANOBiIa€ BUMOram
TEXHOJIOTTYHHX TPOoIIeciB mapoBoro kotia [ 15]. Jlocmimkenns mokas3anu, 1o npu 3meHmenHi T<35c,
Ta BUHUKHEHHI aBTOKOJIMBaHb (iMiTallisi mpolecy 30UIbLICHHS TEMI0BOro HaBaHTakeHHs), HMK
BIJIKJTFOYA€ETHCS 1 B KOHTYPI 3anuimaetbest Tiabku [IJ[—perymnsTop (puc. 5), skuit yCcriniHo KOMIIEHCYE

napaMmeTpuuHi 30ypeHHs (puc.6) Ha BiaMiny Bix HMK mocnigoBaoro tumy npamtorodoro 6e3 ITI]1—
peryisTopa.
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Pucynoxk 5.CAY 3 IIIJ] — perynsTopoM mpu Aii BHyTPIIIHEOTO 30ypeHHS

[Mepexinuuii npouec I1] — perynsTopa nmokasaHo Ha puc. 6.

PIla |

tc

Pucynok 6. Ilepeximuuii mpouec I11/] - perynsaropa 3 00'ekToM 1Mo KaHATy 3aBIaHHS

AnepioguuHuii mporec 3 yacom peryitoBanHs 1, = 150 c. Takum unnowm, ITIJ1 — perynstop
ycnimHo komreHcye Henoiiku HMK. Takoxx HMK edektuBHuil y BUMagkax 3HAYHUX 3HUKECHb
napameTpiB 00'ekTa (IIBUIKA 3MiHA TEMJIOBOTO HABAHTAKCHHS Ta 3MEHIIICHHSI 1HEPIIHHOCT).

Ha nymky aBTOpiB B sKOCTi HaB4aibHOi BHOiIpkM HM Takok MOXyTh OyTH BHKOpHCTaHi
3HAYEHHs MapaMeTpiB MOKa3HUKIB SIKOCTI MPOLECY PEeryJlOBaHHsS, HAPUKIIAJ, IepeperytoBaHHs
abo iHTerpanpHUil Kputepiil. JlomaTkoBi KpuTepii MOXYTh JO3BOJIMTH ONTHMI3YBaTH IEpeXiaHi
IPOLIECH.

Takox y mpoueci MoaentoBanHsi Oyno BcranosieHo, o HMK napanensHoro tumy 3 I -
peryssaTopoM 31 301TBIICHHSM 3HAYeHb HABYAJIBHOI BHOIPKM HEHPOHHUX MEPEK MOXKE KepyBaTH
00'eKTamMu Ipyroro NOpsIKy 4u 00'ekTaMu 6e3 CaMOBUPIBHIOBAHHS, 1 HABITh YCIIITHO KOMIICHCYBAaTH
BILUTMB 30BHIIITHIX O0ypEHb.
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Tak, y mporeci imitaniinoro moaemtoBanus HMK Oymna momana y cxemy npyra iHepiiiiiHa
JaHKa (CTPYKTypHa HEBU3HAYCHICTD) Ta KaHAI 30BHIIIHBOTO 30ypeHHs (Y BUTJISI1 HEPIIHHOT TaHKH)
puc. 7.

KaHan 36vpeHs
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Pucynox 7. Komm'torepna mogens HMK 3 [TIJ[-perynsitopom Ta 06'€KTOM Ipyroro nopsaKy
13 3aIi3HEHHSAM Ta KaHAJIOM 30BHIIIHBOTO 30ypeHHS

[IpoBiBIIM KOMI'IOTEpPHUN EKCIIEPUMEHT 3 BapilOBaHHS 3HAYCHb MapaMmeTpiB 00'ekTa
BUIIAIKOBUM YMHOM KaHajJaMM 3aBJaHHA Ta 30ypeHHs (CUTHaJbHI, MMapaMETPUYHI Ta 30BHIIIHI
30ypeHHs), AKi IMITYIOTh Pi3Ke CKUIaHHS Ta HaOIp MapoBOr0 HABAHTAKEHHsI KOTJA, OTPUMAJIH
HACTYMHY BUOIPKY Ul HaBUaHHS HEHPOHHHUX Mepex (Tadi. 1)

Tabmurs 1
Hapuanbsna Bubipka s HMK
[Tapametpu Ti=45 Ti=65 Ti=95 Ti=25 Ti=5 Ti=5 In=15 | In=5
O6’€KTy Tzz 15 Tzz 25 T2= 45 T2= 5 T2=2 T2=2 KN=3 KN=2
T1, Tz, TN(C); K06=1.5 Kos =1 Ko6 =25 K06=0.5 Ko6 =3 K06=3.5
K06 (Ha/ %
Xony
PETYIIOI0Y0TO
opraxy),
Ky(ton mapu/%
X0y )
[Tomuika (e) -0.0083 | -0.0022 | -0.28 -0.018 -0.0014 | 0.0039 0.0038 | 0.0017
KepyBanns (1) | -4.93 -4.94 -3.77 -6.24 -4.93 -2.087 -2.11 -3.83

[TouatkoBi napamerpu I1IJ] — perymsropa cknanu: K, = 3.2; 77 = 0.05; K¢ = 39.Hanam nns
OTPUMAaHHS OYiIKYBaHUX IMEPEXiTHUX IMPOLECIB (3 MiHIMAJIHHO MOXXJIMBHM YacOM PETyIIOBaHHA,
MOMUJIKOIO Ta 3aKUJIaHHSIM) OYyJI0 IPOBEIEHO alalTalliio 3 BUKOPUCTAHHSAM METOly CUHYCOiJaJIbHUX
KOJIMBaHb [7] 3 py4HUM €KCIIEPTHUM KOPUTYBaHHSM.

[Tpuknan anepioguunoro nepexianoro npouecy HMK 3 7, = 40c nmpu BUNagKOBUX 3HAYEHHSIX
napameTpiB 00'eKTa 10 KaHaax KepyBaHHs 1 30ypeHHs MpecTaBlIeHui Ha puc. 8.
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Pucynok 8. Ilepexiguuii mpoiiec 3a KaHaJoOM 3aBJIaHHS 3 00'€KTOM IIPH i1 KaHaTy
30BHIIIHBOTO 30ypeHHs

BucHoBKkM. AHaii3 nepexiIHuX MPOLECiB, OTPUMAHUX 32 KOMIT'IOTEPHUMH E€KCIIEpUMEHTaMHU,
JI03BOJIsIE CTBEpUKyBaTH, o HaBdyeHa HMK kommeHcye 30ypeHHs Ha BChOMY Jlialma3oHi 3MiHU
3Ha4YeHb MapaMeTpiB 00'ekTa (IMiTallisi 3MiHM ApPOBOI0 HABAaHTAXEHHA), & TAKOX IPU 3HAYCHHSAX
nepeaaBabHUX (PYHKITIN 1O KaHaTaxX KepyBaHHs Ta 30ypeHHs, sSIKi BUXOJATh 3a Jlara30H BHOIPKHU
(muB. Tabm. 1., 1o 15%), o Bka3ye Ha ycminiHi anpokcumytodi BaactuBocti HMK. Ha nymky aBTopis,
HMK moxe ycrinHo BUKOHYBaTH (QYHKIIIT aJalTHBHOTO KOHTPOJIepa HAJIAIITOBAHOTO HA HAHO1IBII
HEeCTIpUATINBI 30ypeHHsS B JIoOKabHIH cTpykTypi CAY mapanensHoi nii CKJIaJIHUM BUPOOHUYMM
00'€eKTOM CXWJIBHUM JI0 YaCTHX BIUTMBIB 30BHIIIHIX 1 BHYTPilIHIX 30ypeHb. BripoBamkenns HMK y
TEXHOJIOT14HI MPOLIECH TETJIOCHEPTeTUKU MOXKE TO3BOJIUTH 3HU3UTH aBapiifHi cuTyarii, moB's3aHi 3
YaCTUMH 3MIHaMH TIApOBOT0 HABAaHTAKEHHS €HEPro0JI0KiB, BUKIIMKAHUX BINCHKOBUMHU JIISIMU B HaIITI i
KpaiHi.

JIITEPATVYPA:

1. Ziegler, J.C., Nichols,N.B.Optimum settings for automatic controllers / ASME. Transactions. 1942,
Vol. 64(8). P. 101 — 108.

2. Nenucenko, B.B. PisnoBuau I11/I-perynsaropis / ABToMaTtu3aiiis B mpomuciaoBocTi. 2007. Ne6. C. 45
- 50.

3. ImKeHepHI METOAM PO3paxyHKy aBTOMATHYHUX peryisTopis / Konemosuu, A.IL., M.: THTHU, 1960.
190 c.

4. Arya,Y.AGCofrestructuredmulti-areamulti-
sourcehydrothermalpowersystemsincorporatingenergystorageunitsviaoptimalfractional-orderfuzzy PID
controller / NeuralComputingandApplications. 2019. Ne 31 (3). P. 851 — 872.

5. Astrom, Karl J., Hagglund, Tore. (2006) Advanced PID Control. ISA -Thelnstrumentation,
Systemsand AutomationSociety.

6. Astrom, K.J, Wittenmark, B.F.,AdaptiveControl / Ed. Addison-WesleyPublishing. 1989.Vol. 10. P.
355 - 359.

7. Mikhailenko, V.S.Analysis ofmethodsforadaptationofindustrialcontrolsystemsofthermalprocesses /
HaykoBmii BicHuk HamionansHoro ripaudoro yHiBepcutery. 2014, Ne 4. C. 58 — 65. URL:
http:/nbuv.gov.ua/UIRN/Nvngu 2014 4 11.

8. Abe, N. Smithpredictorcontrolandinternalmodelcontrol / A tutorial SICE 2003 AnnualConference.
Vol. 2. 2003. P. 1383 — 1387.

9. Ho, H.F. Adaptive PID controllerfornonlinearsystemwithtrackingperformance / PhysicsandControl.
2013.

141


https://www.researchgate.net/journal/0941-0643_Neural_Computing_and_Applications
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=A=&S21COLORTERMS=1&S21STR=Mykhailenko%20V$
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ=&S21COLORTERMS=1&S21STR=%D0%9616377
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?I21DBN=LINK&P21DBN=UJRN&Z21ID=&S21REF=10&S21CNR=20&S21STN=1&S21FMT=ASP_meta&C21COM=S&2_S21P03=FILA=&2_S21STR=Nvngu_2014_4_11

10. Mikhailenko,V.S.,Kharchenko, R.Yu. Analysis of Traditional and Neuro Fuzzy Adaptive System of
Controlling the Primary Steam Temperature in the Direct Flow Steam Generators in Thermal Power Stations
/ Automatic Control and Computer Sciences.2014. Vol. 48, No. 6. P. 334 — 344,

11. Ho, S.J.,Shu,L.S., Ho, S.Y.Optimizingfuzzyneuralnetworksfortuning PID
controllersusinganorthogonalsimulatedannealingalgorithm OSA / IEEE TransactionsonFuzzySystems.Vol.
14. Issue 3. 2016. P. 421 —434.

12. Yang, P, Peng,D.G., Yang,Y.H., Wang, Z.P.
Neuralnetworksinternalmodelcontrolforwaterlevelofboilerdruminpowerstation  /  Proceedingsof 2017
International ConferenceonMachineLearningandCybernetics.Vol. 5. 2017. P. 3300 — 3303.

13. Zhang, Y.,Chen,Z.Q., Yang,P., Yuan,Z.Z Neuralnetwork-based PID
predictivecontrolfornonlineartime-delaysystems /
ProceedingsofInternational ConferenceonMachineLearningandCybernetics.Vol. 2. 2017. P. 1014 — 1018.

14. Yongquan, Y.A.Ying, H., Bi,Z.PID neuralnetworkcontroller /

ProceedingsofthelnternationalJointConferenceonNeuralNetworks.Vol. 3. 2017. P. 1933 — 1938.

15. HanaromkeHHs1 cMCTEM aBTOMaTHYHOTO PEryioBaHHs napoBux kotioarperari / A.C. Kioes, A.
I'. ToBapHoB. M.: Eneprus, 1970.— 270 c.

16. Ross,T.J. FuzzyLogicwithEngineeringApplications,Hoboken, NJ: Wiley. 2016. 580 p.

17. Yang,T.,Chua, L.O. Fuzzycellularneuralnetworks / A survey, JournalofSignalProcessing. Vol. 4,
no. 1. 2016. P. 7-20.

REFERENCES:
1. Ziegler, J.C. and Nichols, N.B. (1942), “Optimumsettingsforautomaticcontrollers”,ASME.
Transactions,Vol. 64. Ne 8. pp. 101 — 108.

2. Denisenko, V.V. (2007, “RaznovidnostiPIDregulyatorov” [Varietiesof PID
controllers],4Avtomatizatsiya v promyshlennosti, Ne6,pp. 45 — 50.

3. Kopelovich, A.P.(1960),“Inzhenernyyemetodyraschetaavtomaticheskikhregulyatorov”
[Engineeringmethodsforcalculatingautomaticregulators],GNTI, Moskva, 190 p.

4. Arya, Y. (2019), “AGC ofrestructuredmulti-areamulti-
sourcehydrothermalpowersystemsincorporatingenergystorageunitsviaoptimalfractional-orderfuzzy PID

controller”,NeuralComputingandApplications, Ne 31 (3). pp. 851 — 872.

5. Astrom, Karl J. andHagglund, Tore. (2006),4Advanced PID Control. ISA - The Instrumentation,
Systems and Automation Society.

6. Astrom K.J andWittenmark B.F. (1989), “AdaptiveControl”,Ed. Addison-WesleyPublishing,Vol. 10,

pp. 355 —359.

7. Mikhailenko, V.S.(2014),
“Analysisofmethodsforadaptationofindustrialcontrolsystemsofthermalprocesses”,
NaukovyyvisnykNatsional nohohirnychohouniversytetu, Ne 4. Pp. 58 - 65. URL:

http:/nbuv.gov.ua/UJRN/Nvngu 2014 4 11.

8. Abe, N. And Yamanaka, K. (2003),““Smithpredictorcontrolandinternalmodelcontrol” A tutorial SICE
2003 AnnualConference,Vol. 2, pp. 1383 — 1387.

9. Ho, H.F.,Wong, Y K. and A. B. Rad (2013),“Adaptive PID
controllerfornonlinearsystemwithtrackingperformance”, PhysicsandControl.

10. Mikhailenko, V.S. and Kharchenko,R.Yu.
(2014)““AnalysisofTraditionalandNeuroFuzzy AdaptiveSystemofControllingthePrimarySteam Temperatureint
heDirectFlowSteamGeneratorsinThermalPowerStations”,dutomatic ControlandComputerSciences,Vol. 48,
No. 6,pp. 334 — 344.

11.Ho, S. J,Shu, L.S. andHo, S.Y. (2016), “Optimizingfuzzyneuralnetworksfortuning PID
controllersusinganorthogonalsimulatedannealingalgorithm OSA”, IEEE TransactionsonFuzzySystems, Vol.
14, Issue 3, pp. 421 —434.

12. Yang, P.,Peng, D. G, Yang, Y.H. and Wang, Z.P. (2017)
“Neuralnetworksinternalmodelcontrolforwaterlevelofboilerdruminpowerstation”,Proceedingsof 2017
International ConferenceonMachineLearningandCybernetics, Vol. 5, pp. 3300 — 3303.

13. Zhang, Y., Chen, Z.Q., Yang, P. and Yuan, Z.Z. (2017),“Neuralnetwork-based PID
predictivecontrolfornonlineartime-

142


https://www.researchgate.net/journal/0941-0643_Neural_Computing_and_Applications
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=A=&S21COLORTERMS=1&S21STR=Mykhailenko%20V$
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?I21DBN=LINK&P21DBN=UJRN&Z21ID=&S21REF=10&S21CNR=20&S21STN=1&S21FMT=ASP_meta&C21COM=S&2_S21P03=FILA=&2_S21STR=Nvngu_2014_4_11

delaysystems”,ProceedingsofInternational ConferenceonMachineLearningandCybernetics, Vol. 2, pp. 1014 —
1018.

14. Yongquan, Y.A.Ying, H. and Bi, Z. (2017), “PID
neuralnetworkcontroller”,ProceedingsofthelnternationalJointConferenceonNeuralNetworks, Vol. 3, pp. 1933
—1938.

15. Klyueyv, A.S.andTovarnov, A.G. (1970), “Naladka system
avtomaticheskogoregulirovaniyaparovykhkotloagregatov”
[Adjustmentofautomaticcontrolsystemsforsteamboilers], Energiya, Moskow, 270 p.

16. Ross, T.J. and Chua, L.O. (2016), “FuzzyLogicwithEngineeringApplications,Hoboken”, NJ: Wiley,
580 p.

17. Yang, T. (2016), “Fuzzycellularneuralnetworks”, 4 survey, JournalofSignalProcessing, Vol. 4, no.
1, pp. 7 — 20.

D.Sci. Tech. prof. MykhaylenkoV., PhD Korenkova H., Zui O.

ANALYSIS OF THE SYSTEM OF PARALLEL NEURO CONTROL OF DYNAMIC
OBJECTS

The article analyzes the effectiveness of the neural network control system, which together with the
PIDcontroller implements the principle of parallel control of a dynamic object. As a rule, most
industrialfacilities are characterized by non-linear dependencies, the presence of uncontrolled noise
anddisturbances, frequent changes in equipment operating modes, and the presence of significant non-
linearities. The model of the blowing subsystem of a water-tube steam boiler was used as an object
ofresearch. The training of the neural network controller (NMC) and neuroemulator (emulator) was
carriedout on the ACS model with a PID controller using the method of expert adjustment of tuning
coefficients:proportionality, constant integration and differentiation based on the analysis of the quality
indicators ofthe transition process. The change in the values of the object model parameters along the
control anddisturbance channels corresponded to the dynamic modes of operation of the steam boiler in the
range ofsteam load (25-110%) from the nominal one. The analysis of transient processes obtained on the
basis ofcomputer modeling allows us to assert that the trained neural network control system compensates
fordisturbances over the entire range of changes in the values of the object parameters along the control
anddisturbance channels (simulation of changes in the steam load), as well as when the parameter values
ofthe models go beyond the range study sample.

Thus, the neural network controller can successfully perform the functions of an adaptive circuit
tuned tothe most unfavorable disturbances in the ACS of parallel action by a complex production facility.
And theimplementation of a neural network system of parallel action together with typical regulators in
thetechnological processes of heat energy can reduce emergency situations associated with frequent
changesin the steam load of power units caused by military actions in our country.

Keywords: dynamic object, automatic control system (ACS), neural network controller, Proportional-
integral-differential (PID) controller, adaptation; transitional process, steam load.
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PEJAKIIVNHA IMOJITUKA TA ETUYHI HOPMUA
IMNPUHOUIIN ®OPMYBAHHSA TA JOCTVYII 10O 3MICTY «3BIPHUKA BIKHY»

Penakmiiina momrtuka «30ipauka BIKHY» 3acHoBana Ha mpuHIMIAXx 00’€KTHBHOCTI Ta
HEYIepe/PKEHOCTI MpH BigOopi crateil ans myOikailii; BUCOKMX BHMMOT JI0 SIKOCTI HayKOBHUX
JOCITIJDKEHb;, OOOB’SI3KOBOCTI  Ta KOH(DIACHIIIMHOCTI pEIeH3yBaHHS CTAaTeH;, JOJEp KaHHS
KOJIET1aJIbHOCTI TpH BifOopi A0 myOumikamii ctaTel; JOCTYIMHOCTI Ta ONEPAaTUBHOCTI Y CIUIKYBaHHI 3
aBTOpPAMH; CYBOPOTO JTOTPUMaHHS aBTOPCHKUX 1 CyMDKHHX TpaB. 3amoOiraHfHs NMPOTH3aKOHHUM
nyOTiKalisiM € BiAMOBIAATBHICTIO KOKHOTO aBTOPa, PEJaKTOpa, PeLeH3eHTa, BUAABLIS.

Jlo npyKy mpHiMaroThbCsl OpUTIHAIBHI PYKOIHCH, SIKI HE OMyOJiKOBaHO paHimie, He Oyso
BIJITPABJICHO JI0 1HIIMX PENaKIlii Ta SKi MOBHICTIO BiMOBIJAIOTH BUMOTaM IIOAO0 OQOPMIICHHS Ta
MOPSAJKY MOJIaHHS CTATEM.

VY «36ipuuky BIKHY» cdopmoBani HacTynHi pyOpHKH: BifiCbKOBa TEXHIKa 1 TEXHOJIOTIi
MOABIMHOTO MTPU3HAYEHHS, IHPOpMaIliifHI TEXHOJIOT11, 3arabHi TUTaHHSI.

Penakuiss miaTpuMye MOJITHKY BIAKPUTOTO JOCTYIY Ta MPUHLUMUIHN BUIBHOTO TOIIMPEHHS
HaykoBoi iH(hopmartii. [Ipumipauky 301pHUKIB 3HaXOAAThCA Y HarionansHil 610mi0Teri YKpainu im.
B.I. Bepnancekoro, HaykoBiii OiOmiotemi im. M. MakcumoBuua, y 6i6mioreni BiiicbkoBoro
IHCTUTYTY Ta 1HImMX O0i10mioTeKax Ykpainu. EnexkrponHa Bepcis po3MillieHa Ha CalTi IHCTUTYTY, Ha
calitax HaBEIEHUX 010ImioTEK Ta Ha calitax «306ipHUKa BIKHVY»:
http://miljournals.knu.ua/index.php/zbirnuk; http://mil.univ.kiev.ua/page/lib/31

ETUKA TTYBJIIKALIIIA

Penakiiiina xoneris )KypHally BUMarae BijJ aBTOpIB HacliayBaTH (OPMAIbHUM Ta €TUYHUM
IpaBUjIaM MiATOTOBKY 1 MyOJiKalii HayKOBUX poOiIT, 110 BOHHU MOAAIOTH 0 penakuii xxypHaty. Li
HOPMH 3YMOBJICHO CTaHJapTaMH SIKOCTI HayKOBHUX CTaTeH, MPUHHATHMHU y CBITOBOMY HayKOBOMY
CIIBTOBApUCTBI, 30kpeMa myonikaniitnumu npuniunamu Publishing Ethics Resource Kit (PERK),
pexomennanisimu Elsevier, Komitery 3 eruku myomikariii (Committee on Publication Ethics, COPE),
eTUYHUM KOJEKCOM BUEHOrO YKpaiHH, a TaKOX JOCBIIOM POOOTH I1HO3EMHHMX Ta YKpPAiHCHKHX
npodecioHaATbHUX CIUIBHOT, HAYKOBUX OpTaHi3alliid, peAKOJIETINA Ta peIaKIliidi BUIaHb.

ETUYHI 3050B’I3AHHS PEJAKLIIMHOI KOJIETTI )KYPHAJTY

Penakiriiina koserist y cBOil JisITbHOCTI:

— KEpYyeThCsl MPHUHIMIIAMUA HEYIEPEHKEHOCTI, HAYKOBOI €THUKU PEICH3YBAaHHS, 3aXHUCTy —
IHTEJIEKTyaIbHOI BIIACHOCTI,

— Hece BIJMOBIIANbHICTh 32 PIBEHb HAYKOBOT'O HAIIOBHEHHS XKYpHAIY,

— BHCTyMae mpoTu (anmbcudikaiii, Turariaty, HampaBJIeHHS aBTOPOM OJHOTO PYKOIUCY 0
KUTPKOX JKypHaJIiB, 0araropa3oBOro KOIIOBAHHS TEKCTY CTaTTi B PI3HUX MICISIX, BBEICHHS
IrPOMAJICHKOCTI B OMaHY 00 PEaIbHOTO BHECKY KOKHOTO aBTOPA B OITyOJIIKOBaHY HAYKOBY pOOOTY;

— 3aJIMIIAE 32 COOOI0 MPABO HANIPABUTH PYKOIMUC HA PO3TJISL CTOPOHHBOMY PELIEH3EHTY, Y TOMY
YUCITI peTeIbHUN BiAOIp Yepe3 «Ciime» peleH3yBaHHS, BIAXWUIUTH CTAaTTIO a00 MOBEPHYTH 11 Ha
J0OTIpAIIOBaHHS;

— MOX€ BIIXHJIUTH PYKOITHC, SIKIIO BBa)Ka€, IO BIH HE BIAMOBiAae poduIto KypHAIy, Y1 HE
BIJIMTOBIIa€ €TUII Ta MpaBUIaM O0OPMIICHHSI,

— Ma€ MPaBO BUJIYYHUTH BKE OMYyOJIIKOBaHY CTATTIO B pa3i BUSABIEHHS MOPYIICHHS OYIb-4HiX
npaB abo 3aralbHONPUHHATUX HOPM HAYKOBOI €TUKHU, PO AaHUH (DaKT BUIYUECHHS CTATTi peAaKIis
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MOBIJIOMJISIE SIK aBTOPY CTATTi, TaK 1 Opraxizaiiii, 1e 0yj0 BUKOHAHO TOCIIKEHHSI Ta MIOB1IOMJISIE TIPO
1€ Y HACTYITHOMY HOMEDI.

CriBpoOITHUKH pENakilii He HAJATh 1HIIUM ocobam iHdopmarllii, ToB’sI3aHOI 13 3MICTOM
PYKOIHUCIB, 10 IIepeOyBaroTh Ha pO3TJIsLAl, KpiM 0ciO, siki 6epyTh y4acTh y ii (paxoBiii omiHIIi

3rifHO 3 MDKHApOJHUM 3aKOHOJABCTBOM IIOJO JOJCP)KAHHS aBTOPCHKOTO IpaBa Ha
eJIEKTPOHHI 1H(QOpMaLilHI pecypcH, MaTepialii CaiTy, eIeKTPOHHOTO KypHaly a0o NMPOEKTy He
MOXXYTh OyTH BIATBOPEHI MOBHICTIO 200 9aCTKOBO B OyIb-Kii (hopMi (eTEKTPOHHIN UM IPYKOBaAHIM)
06e3 momepenHbOI MUCHMOBOI 3roAM penakiii skypHamy. [Ipu BHKOpHCTaHHI OIMyOJIIKOBAaHHX
MarepiagiB y KOHTEKCTI IHIIUX JOKYMEHTIB OOOB’S3KOBO HEOOXIIHUMHU € TIOCHJIAaHHS Ha
NEePUIOKEPEO.

ETUYHI 3050B’AI3AHHA ABTOPA

ABTOp:!

— Hece BIAMOBIJAIBHICTh 32 HOBU3HY 1 JOCTOBIPHICTh HAaBEICHHUX Yy CTaTTAX pPE3yJbTaTiB,
TaKTHKO-TEXHIYHUX Ta eKOHOMIYHUX IMOKA3HHUKIB, KOPEKTHICTh BUCIOBIIOBaHb a TAKOX 3a T€, 0 B
Marepiaigax He MICTHThCS 1H(OpMAITisS 3 0OMEXEHUM JJOCTYIIOM;

— MOBHMHEH LUTYBATH Tl MyOuikaiii, SKi MaJu BU3HAYaJIbHHUI BIUIMB HA CyTh BHKJIAZICHOTO Y
CTaTTi, & TAKOX Ti, K1 MOXKYTh IIBUJIKO O3HAHOMUTH YnTaya 3 O1IBII PAaHHIMU MPALSIMH, BaKJTUBUMH
JUISE PO3YMIHHSI IBOTO JIOCIHIKCHHS, HEOOXITHO TaKOXX HAJICKHUM YHMHOM BKa3yBaTH JDKepelna
MIPUHITAIIOBO BXKJIMBUX MaTepialliB, BAKOPUCTAHUX Y JIaHIK PoOOTI, SKIIO BOHH HE OyiIu OTpUMaHi
CaMHM aBTOPOM;

— 3a0e3mevye HeJOMYCTUMICTh Ilariaty Ta MoJaHHs A0 MyOuiKamii paHime HaapyKOBaHUX
MaTepialliB, y BUIAJAKY BHBJICHHS 3a3HaueHUX (PakTiB BIANOBIAATIBHICTE HECE aBTOP MOJAHHUX
Marepiaiis.

CmiBaBTOpamMH CTaTTi MalOTh OyTH BCi 0COOM, 110 3pOOMIIM BaroMuil HayKOBUH BHECOK Y
nmoAa”Hy poOOTy 1 MOAISAIOTH BIAMOBIJAIBHICTH 3a OTPUMaH1 pe3ynbTaTH. ABTOp, SIKUM TOJA€
pyKomuc 10 myOitiKarlii, BIAMOBIgaE 3a Te, mo0 M0 CMHUCKY CIiBaBTOPIB OYyJM BKIFOYEHI TUIBKH Ti
oco0u, sIK1 BIJIMOBIIaIOTh KPUTEPiI0 aBTOPCTBA, 1 Oepe Ha ceOe BIAMOBIIANBHICT 33 3TOy 1HIIUX
aBTOPIB CTATTI Ha 11 MyOJIiKaIli0 B )KypHAJIi.
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YBAT'A!

Jlyis aBTOpIB cTaTeil Aemo JOONmpalboBaHi BUMOTH IIOJ0 OCOOMCTUX JaHUX (3MIHU BiAMIiYeH1
3€JICHUM KOJIbOPOM).

L1i maHHI MOAAOTHCS YKPATHCHKOIO Ta AHTITIMCHKOK MOBAaMHU B TaKii MOCIiJOBHOCTI:
[TpizBumie
Jivel's
ITo 6atpKOBI (32 OaxkaHHSIM)
HaykoBuii cTymiHb Ta BU€HE 3BaHHS
Micue poboTu Ta mocaa
ORCID 0000-0001-3215-4400
SCOPUS ID 57193059215 (mmpu HasiBHOCTI)
Innexc DBLP 10 (mpu HassBHOCTI)
e-mail:
M00.TenedoH

Hancunaru ckaHoBaHi puCyHKH, OPMYIIH Ta TaOJIHUII HE TOMYCKAETHCA.
Bes crarts opopmimtoerbest omaum mpudTom Times New Roman BkazaHumu Hrkue po3Mipamu,
3BEpHITH yBary Ha (pOpMyJIH, TAONHUIII Ta PUCYHKH.

PEJAKIIMHA KOJIETIS «3BIPHUKA BIKHY» 3JIMCHIOE HE3AJEXHE
(«CJIIIE») EKCIIEPTHE PEHHEH3YBAHHSA HAJJAHUX J1O APYKY PYKOIIUCIB TA
MEPEBIPKY iX HA IUIATTAT. PEIEH3YBAHHS 3JIIMCHIOETHCS 3A AHOHIMHOIO
®OPMOIO SAK IJIsA ABTOPIB, TAK I IUIA PEHEH3EHTIB.

MOPSAIOK HOJAHHS 1 O®OPMJIEHHS CTATEM 10 "3BIPHUKA HAYKOBHX
MPAIb BINCHLKOBOI'O IHCTUTYTY KHIBCHbKOI'O HAIIIOHAJIBHOI'O
YHIBEPCUTETY IMEHI TAPACA IEBYEHKA"

Jlo IpyKy HpUAMAlOThCsl OpUTIHAIbHI PYKOINHWCH, SIKI HE OmyOIiKOBaHO paHiiie, He OyIo
BIIMPABIICHO JI0 1HIIMX PEIaKIliid Ta sIKi MOBHICTIO BIATOBIAAIOTH BUMOTaM IIOAO0 OOPMIICHHS Ta
MIOPSIAKY IMOJAHHS CTAaTEH.

3azanvHi 6uMo2u 00 MEeXHIYHO20 0hopmIeHHA cmameli:

Obcsz pykonucy - PEKOMENyeTbCs He MeHINe 12 MOBHUX apKymIiB YyKpaiHCBKOIO a0o
aHTJICHKOI0 MOBAMH.

®opwmar apkyia - A4 (210 x 297 mm).

Po3wmip momiB: BepxHeE, HIKHE, TIpaBe, JBE - 2 CM.

Mpudr texcty - Times New Roman Nel2, uepes MixpsakoBuii intepsain - 1,0.

Ao03ar1 mae cranosutd 10 MMm.

CrarTg MOBHHHA MAaTH Taki HEOOX1AHI €JIEMEHTH:

YK;

Ha3zéa cmammi, SKa JaKOHIYHO BiJoOpakae 3MICT Ta HOBU3HY CTATTi;

anomauia ma Kiaio4oei cnoea;

ecmyn ma ROCMAHOBKA 3a0aui Yu npoOaemu 'y 3arajlbHOMY BHUIVIIII Ta ii 3B’A30K 13
BaXUIMBUMH HAYKOBUMU YU MPAKTUYHUMU 3aBJIaHHSIMU;

aHaniz OCMAaHHIXx 00cnioxncens 1 TMyOmiKallild, B SIKAX 3all0YaTKOBAaHO PO3B’A3aHHA JAHOI
npoodJjieMH 1 Ha SIKi CIUPAEThCS ABTOP, BU3HAUEHHS HEBUPINIEHUX paHINIE YaCTHUH 3arajibHOI
poOJIeMH, KOTPUM MPUCBSIYY€ETHCS O3HAUYEHA CTATTsI, (HOPMYITIOBAaHHS METH CTaTTi;
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6UKA0 OCHO6HO20 Mamepiany JOCIIPKEHHS 3 IOBHUM OOIPYHTYBAaHHSAM OTPHUMAaHUX
HAYKOBUX Pe3yJIbTaTiB, MPAKTUYHUX PIllIEHb T EKCIIEPUMEHTIB;

6UCHOGKU 3 IAHOTO JOCIII/DKEHHS 1 IEPCIIEKTUBHU MOAAIBIIOT0 PO3BUTKY Y JAHOMY HAIPSIMKY.

CRUCOK Nimepamypu,

References,

O0aHi npo aémopie 1BOMa MOBaMHU.

Anomayia 10 CTaTTI BUKOHYETHCS YKPATHCHKOIO Ta aHTJIIMCHKOI0O MOBaMHM 3arajbHUN 0OCST
Ko>xHOI He MeHII Hi>k 1800 3HaKIB, BKIIOYAIOUH KIFOYOBI CJIOBA.

Bona moBuHHa MICTUTH KOPOTKE MOBTOPEHHS CTPYKTYPH CTaTTi, IO BKIIOYA€E BCTYII, I 1
3aBIaHHS, METO/IU, PE3YJIbTaTH, BHCHOBKU.

AmHoTanito apykyooTh KypcuBoMm, mpudt Times New Roman, Nell. Ilicns anotamii
PO3MIIIYIOTHCS KJIIOUYOBI ¢JI0Ba (5—7 TEpMIiHIB).

Cnucok nimepamypu (References) noBuHeH BKJItouaTH He MeHII 12 mxepen, 3 skux 50 %
BujaHi 3a octanHi 10 pokis. [Ipu mboMy He MeHII 25 % mxepel MOBUHHO BITHOCUTHCS JI0 1HO3EMHO1
nepioguku. CaMOIMTYBaHHS aBTOPIB y CIIMCKY JIiITepaTypy MMOBUHHO OYyTH, SIK IPABUJIO, HE OLIBII 3a
25 %.

SKI110 OCHOBHOIO MOBOIO CTaTTi € yKpaiHChbKa, TO 0(OPMITIOIOTHCS JIBA CITUCKH JIITEPATyPH:

nepuii (CIMCOK JIiTepaTypd MOBOIO OpHTiHANy Jkepena) — 3rigHo Hakasy MOH Bix
12.01.2017 Ne40 Ta BiamoBimgHo g0 JCTY 8302:2015 «ladopmariss Ta ITOKyMEHTaIis.
biGmiorpadiune mocuiaHHs: 3arajibHi MOJ0XKEHHS Ta IPaBUJIa CKIIaIaHH;

npyruii (REFERENCES) 3 ypaxyBanasm JACTY 8302:2015, nakazy MOH Bix 12.01.2017
Ne 40 ta mixnapoanoro ["apBapacekoro ctwmo BSI (British Standards Institution).

Ha aopecy peokonecii (03680. m. Kuie, ¢yn Jlomonocosa 81, men.: +38 (044) 521 - 33 - 82)
Marwme Oymu HAdiCAaHi HACHMYNHI Mamepiaiu:

eKCnEepMHUIl 8UCHOBOK, TIPO MOXKIIUBICTh BIAKPUTOTrO MyOIiKYBaHHS, 3aBIpEHUN MEYATKOIO,
CKaHKOTIis HaJcHIaeThes Ha e-mail: lenkov s@ukr.net

Bioomoecmi npo aemopie oue.na cmop.150.

Bumozu 0o ogpopmnennsn References

References noTpiOHO NPUBOIUTH OKPEMHUM OJIOKOM, TOBTOPIOIOYH TTOCIIIJOBHICTh MTOTEPEIHBO
HaBezieHoro Criucky mitepatypu. Jlxepena mpu 1boMy O(QOPMIIIOIOTHCS 3a TaKUMU OCHOBHHMH
npasuiamu (Harvard style opopmnennst BSI: British Standards Institution):

—3aMKiC 3aBXJIW TOYMHAETHCA 3 TMPI3BUINA aBTOpa, MOTIM, 4Yepe3 KoMy, IHImaimm (Mix
iHII[la]TaMH TIPOITYCKU HE CTaBJIATHCS), 32 AKHUMH B Ty’KKaX BKa3yeThCs Jara BUIAHHS; JIBa aBTOPU
BIIOKPEMITIOIOTECA «and» 0€3 KOMU; KiTbKa aBTOPIB PO3AUIAIOTHCS KOMAaMH, aJie OCTAaHHE MPI3BUIIC
MOBHHHO OYyTH BiIOKpeMJIeHO «and» 6e3 KkoMu;

— BUTATH 3 IMyOITiKaIliid, ToOTO HAa3BM CTATEH KypHAJIIB, IJ1aB B KHUTax HAaBOAATH y "nmankax";

— Ha3Ba KypHaTy a00 KHUTH 3aBXIU BUIUISIETHCS KYPCUBOM;

— iM’s1 BUJIaBIISI BKa3y€ThCsI IEpe]] MiCIIeM BHIaHHS;

— KOMHU BUKOPUCTOBYIOTb JJIsl IOJIUTY €JIEMEHTIB 3aIHCy;

— U JOKEpeNl YKpaiHChKOI a0o pOCICHhKOI MOBOIO, IO HaBOJAThCS y References, Ha3Bu
cTareil KypHajiB, IJlaB B KHUTAaxX HABOJAThH JIATUHUICIO (TpaHciuiTepauiero) y "mamkax" Ta
MEPEeKIa oM Ha aHTJINChbKY MOBY y KBaJpaTHUX Ay>Kkax. OHIaliH-KOHBEpTEP 3 YKPaiHCHKOI MOBH
s TpaHciTepanii: http://translit.kh.ua/?passport.

Ilpuxnaou ogpopmnenna References 3a cmunem Harvard British Standards Institution

Knura (ACTY 8302:2015)
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[Hdopmariiiino-nicuxosnoriyaa 60poTe0a y BoeHHiH cdepi : moHorpadis / I'.B. IleBmos, A.M.
lopmienko, C.B. 3ankin, C.O. Cimuenko, A.O. ®ekmicroB, K.I. Xymapkoscekuii. X. : Bum.
Poxxo C.I'., 2017. 276 c.

Knura (Harvard style BSI)

Pievtsov, H.V., Hordiienko, A.M., Zalkin, S.V., Sidchenko, S.0O., Feklistov, A.O. and
Khudarkovskyi, K.I. (2017), "Informatsiino-psykholohichna borotba u voiennii sferi: monohrafiia”
[The information and psychological struggle in the military sphere], Rozhko S.H., Kharkiv, 276 p.

Crarra i3 nepionnunoro Buganas (ACTY 8302:2015)

Kapnienxo, JI.B. Ctan Ta nepcrnekTHBY PO3BUTKY 3€HITHOTO pakeTHOTo 030poeHHs [ToBiTpssHIX
Cun 36poiinux Cun Ykpainu / Hayka i rexnika [Hositpsaux Cun 30poitaux Cun Ykpainu. 2017. Ne
2(27). C. 75-78.

Crarra i3 nepionnunoro Buaanas (Harvard style BSI)

Karpenko, D.V. (2017),”Stan ta perspektyvy rozvytku zenitnoho raketnoho ozbroiennia
Povitrianykh Syl Zbroinykh Syl Ukrainy” [The state and perspectives of the development of anti-
aircraft missile armaments in the Air Force of Ukraine], Science and Technology of the Air Force of
Ukraine, No. 2(27), pp. 75-78.

HMucepranis (JICTY 8302:2015)

benosepos, U.B. Penurnosnas nonurtuka: auc. ... kaaa. uct. Hayk: 07.00.02; zammuiieHa
22.01.02; ytB. 15.07.02 / beno3epor MBan Banenturosuu. K., 2002. 215 c.

ducepranis (Harvard style BSI)

Belozerov, 1.V. (2002),”’Relyhyoznaia polytyka: dissertation” [The religious policy:
dissertation], Kiev, 215 p.

:xepesia eleKTPOHHOTO pecypcey Binnaaenoro gocryny (ACTY 8302:2015)

PomanoB B. K Bompocy o myTsix AOCTH)KEHHs HAIlMOHAJIBLHOW O€30IMacHOCTH B YCIOBHUSX
riodanu3anuu: mpodieMbl TEOPUN U IPAKTUKU B KOHTEKCTe BHelIHeH noauTuku Poccun u [Monpim
[Enextponnmii pecypc] bezonacuocts u 0o6opona, 2016. Ne 1(2), C. 7—-15. Pexum noctymy 10 KypH.:
http://www.desecuritate.uph.edu.pl/images/De_Securitate 12 2016.pdf.

Jlxepesia eJIeKTPOHHOIO0 pecypcy Bianajaenoro gocryny (Harvard style BSI)

Romanov, V. (2016), ”K voprosu o putyakh dostizheniya natsionalnoy bezopasnosti v
usloviyakh globalizatsii: problemy teorii i praktiki v kontekste vneshney politiki Rossii i Polshi” [To
the question about the ways to achieve national security in the context of globalization: the problems
of theory and practice in the context of the foreign policy of Russia and Poland], Security and Defence
Journal, No. 1(2), pp. 7-15, www.desecuritate.uph.edu.pl/images/De Securitate 12 2016.pdf
(accessed 12 July 2017). (mpumitka: npu HaBeneHHi URL "http: //" mae OyTu BUKITIOUEHO).

binbm neranpny iHpOpManiio moao odopmieHHs 0i0niorpadiuHUX MOCHIAHb 3a CTHUJIIEM
Harvard British Standards Institution MmoxHa 3HaliTh Ha caiiti Hauionanvnoi 6ioniomexu Ykpainu

imeni B.1. Bepnaocwvkozo Ta oninaiin reneparopa nocwianb Cite This For Me.

Pepakuiiina koJuerisi: e-mail: lenkov_s@ukr.net
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12 ot

12 oT
JKUPHUH

11 ot
Kypcus,
HCUpHUU

12 ot

CXEMA O®OPMJIEHHS CTATEHA
Y «3BIPHUKY HAYKOBHUX ITPALIb BIKHY»
YK HAYKOBHUH CTyIiHb, BUCHE 3BAaHHS
iHimia;m Ta npizBuie aBTopa (cmiBaBTOPIB)
Micue po6oTH aBTopa (CIiBaBTOpIB)

YK 32.973.202:07.681 1.1T.H., ipod. Crenanos C.B. (BIKHY)
K.T.H., C.H.C. YKpaineus O.B. (BIKHY)
k.T.H. Canenko B.JI. (BIKHY)

KEPYBAHHSA EJIEKTPOHHUMU IMPUCTPOSIMMU 3A JOITIOMOTI'OIO
KECTIB
AHomauia 10 CTATTI BUKOHYETHCS YKPATHCHKOIO Ta AHTIIHCHKOI0 MOBaMH
(3aranpHUI 00cAT KOx)HOT He MeHII HiXK 1800 3HaKiB, BKIIIOYAOUH KITFOYOBI CIIOBA).

Jlna  Kepysamnns eneKmMpPOHHUMU HPUCHPOAMU, OAA CYHACHO20 KOpUCHYy6aua
BANCIUGUMU KPUMEPIAMU € MAKI, AK: 3PYUHICMb Ma npocmoma Kepysanus. /lna mozo uioo
Haoamu KOpUCMyeauy Mmaxi MOMNCIUGOCHI ma 3PYYHOCHMI 6 GUKOPUCHMAHHI, € 00CUMDb
00UiNbHOW PO3POOKA cucmemu, aKka 6 naoaeana maki modxcaueocmi. Kepysanumns cucmemoro,
AKA NPAYIOE HA OCHOBL dHcecmis, € HAO3BUYATIHO NEPCHEKMUGHUM, MA MOIHCE CYMMEGO
noaezuumu Kopucmyesavy pooomy 3 Helo, MOMY W0, Hcecmu aKi NOMPIOHI 01 Kepyeanus
CUCEMOI0, MONHCYMb Oymu IHMYIMUGHO 3PO3YMINUMU KOPUCHYBAYY, NOPIGHAHO 3 IHUIUMU
cucmemamu AKi nPauloOms 3a 00NOMO2010 KOMOIHAYI Knaesiul.

/Jlna eupinienns 3a0au KepyeanHsa 3a 00NOMO2010 HCECHIG, HPONOHYEMbCI HPOZPAMHO-
anapamuuil KOMRAEKc, AKUI n00Y008aHUIl HA OCHOGL PIZHUX MOOY/1i8, KOXHCEH 3 AKUX 8 C6OI0
uepzy 6UKOHYE GIONOGIOHY POlb 8 CUCHEMI, HANPUKIA) 3HAXOOUMb MOUKY iHmepecy 3
MHOMCUHU YU upaxogye 2nuouny cuenu. Takosic 6 cucmemi € a0po, aKe ionosioac 3a anaiz
Mmooughikamopie ma scecmie. Ha ocnoei oanux mooynie cmae moxyuciueo cmeopumu
cucmemy, aKka 6 npayl0eana Ha OCHOBL x»cecmis. Ane 0na cmeopeHHA O0aHoi cucmemu,
nompiono  eupimiumu neeHi 3adaui, maki AK: cezmeHmauin, cKeaemusayis,
cnocmepesicenns. Koxcna 3 akux micmums 6 cobi 6i0nogioni mamemamuuni mooeni ma
6U3HAYEHHA. 3anponoHoGaHull NPOZPAMHO-ARADAMHUI  KOMHJIEKC 0711 KePyeaHHsa
npupoonimu yxcecmamu. Cymov npoZpamHo-anapamuozo KOMRIEKCy ROAA2AE 8 MOMY, W00
3abe3neyumu Kopucmyeaua maxum iHmepgeiicom, w06 6iH GUKOHYGA8 pPOHOMY
3HAXO00AYUCH YACMKOBO 6I00AIEHO 8i0 POOOUO20 MicUsA, YU MAHINYTI08AE THCIMPYMEHMAMU
Ha gidcmani, moodmo 3a 00NOM02010 Hcecmie. Bukopucmanns npononoeanozo npozpamno-
anapamuoz0 KOMNJIEKCYy 0036071UMb NOKPAWUMU NOKA3HUKW  CHEPUIAbHOCHI 6
onepauinnux, nioguuiumu mexniuny 0e3neKy nio uac 6UKOHaAHHA De3nocepeonvoi podomu
Kopucmyeaua 3 npuiadamu.

Kniouoei cnosa: wumyunuii inmenexm, KOHmpojepu, mooyJii, 3cecmu, 21udUHA CYyeHU,
mouka inmepecy, ananiz moougpikamopis, anani3 rxcecmie, cezmeHmayia, cKkeremusayis,
cnocmepeicenn.

BUKJUIA/L OCHOBHOI'O MATEPIAJIY CTATTI

HEOBXIJHI EJIEMEHTHU CTATTI:BcTyn Ta nmocraHoBKa npodiaemu (3agadi) y
3arajJlbHOMy BHMIVISIAI Ta il 3B’A30K i3 BaXKJIMBHMM HAYKOBMMH YHM HNPaKTHYHMMU
3aBJaHHSMM; aHAN3 OCTaHHIX JOCHi/PKeHb 1 myOJikamiii, B #IKAX 3amo4YaTKOBaHO
PO3B’s13aHHs JaHOI TPOOJIEMH i Ha fIKi CHUPAETHCS ABTOP, BUIJIEHHSI HeBUPillleHUX paHile
YACTHH 3arJIbHOI NPo0/ieMH, IKMM NPUCBAYYETHCS IaHA CTATTS, GOpMYJIIOBaHHS Wijeil
CTaTTi (IIOCTAaHOBKA 3aBAaHHs]), BUKJIAJ OCHOBHOIO MAaTepiajly AOCHiIxkeHHSI 3 NHOBHHM
OOIPYHTYBAHHSIM OTPMMAHMX HAYKOBHUX peE3yJbTaTiB; IX NPaKTHYHOTO 3HAYEHHS Ta
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pe3yIbTaTiB EKCIIEpUMEHTY UM BIPOBAPKCHHS, BHUCHOBKA 3 JAHOr0 HOCTiMKeHHS i
NepcrneKTHBH NMOJANBIINX J0CTiIKeHb Y JaHOMY HanpsaMKY. Jlitepatypa. References.

VYBAT'A! Tabnumi i pucyHKH IpyKYIOTb Micisi HOCHIIaHb. SIKIIO Y CTaTTi KiJibKa TabIHLb
YM PUCYHKIB - X HYMEpYyIOTh. 3arojloBKM TaOIUIb 1 PUCYHKIB HEOOXiTHO pO3MILIyBaTH IO
LIEHTPY, @ HyMepallilo Tabiuib npaBopyd Bif Tadmaumi (cTuis normal, mpudt — Times New
Roman Ne 12). Pucynku noBuHHI OyTH BUKOHAHI 3a JOIIOMOTOI0 peraktopa Word, 3rpynoBaHi
1 sBIATH co0010 oAuH rpadiunuil 06’ exT. POPMYNIN Ta MO3HAYECHHS MO TEKCTY 0OOB’SI3KOBO
HaOupatu 3a mornomoror Equation Editor - pegaktopa dopmyn Word, a He y TEKCTOBOMY
pexumi. Y pemaktopi GopMys MaroTs OyTH BCTAHOBJICHI TaKi MTapaMeTPH - PO3MIpH: 3araabHUi
— 12 pt. Benuxi inaexcu — 10 pt , mani ingexcu — 7 pt, Benuki cumBonu — 14 pt. Mani cumMBoiIH
—10 pt: cTunb: TekeT, GyHKUIT, 3MiHHI, MaTpULi-BeKTOpH, unucia — mpudT Times New Roman,
JUTSL pEIITH CTHTIB — mpudT Symbol, mpu mboMy: CTPOK. TperbKi — mpsaMi. Benwki 3a po3aMipom
BUpPAa3H Ta PIBHAHHS HEOOXiJHO 3alMCYBATH Y KibKa PSAAKIB.

JITEPATYPA

[epmwmii (ciMcok JiTepaTypd Ha MOBI OpWriHamy mxkepena) — 3rizHo Hakasy MOH Ne 40 Big
12.01.2017 Ta BiamosigHo a0 JACTY 8302:2015 «Iudopmaiiis Ta nokyMmenTaiis. bidoaiorpadiute nocuiaHHs:
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Prof. Stepanov S.V., Ph.D. Ukrainets O.V., Ph.D. Salenko V.D.
CONTROL ELECTRONIC DEVICES USING GESTURES

For management of electronic devices, for today’s user important criteria are:
convenience and ease of management. In order to provide the user with such opportunities
and usability to use, it is quite reasonable to develop a system that would provide such
opportunities. Managing a gesture-based system is extremely promising, but can greatly
facilitate the user to work with it, because the gestures that are needed to manage the system
can be intuitive to the user, compared to other systems that operate using keyboard shortcuts.
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To solve the problems of managing using gestures, a software-hardware complex is proposed
that is based on different modules, each of which in turn plays an appropriate role in the
system, for example, finds a point of interest from a plurality or calculates the depth of a scene.
Also, the system has a kernel that is responsible for analyzing modifiers and gestures. Based
on the data of the modules it becomes possible to create a system that would work on the basis
of gestures. But for the creation of this system, it is necessary to solve certain problems, such
as: segmentation, skeletalization, observation. Each of them contains the corresponding
mathematical models and definitions. Proposed hardware and software complex for
management of natural gestures. The essence of the software and hardware complex is to
provide the user with such an interface that he was performing work while being partially
remote from the workplace, or manipulating tools at a distance, that is, using gestures. The
use of the proposed software-hardware complex will improve the sterility parameters in the
operating system, increase the technical safety during the direct work of the user with the
devices.

Keywords: artificial intelligence, controllers, modules, gestures, depth of the scene,
point of interest, analysis of modifiers, gesture analysis, segmentation, skeletonization,
observation.
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	АНАЛІЗ СИСТЕМИ ПАРАЛЕЛЬНОГО НЕЙРОУПРАВЛІННЯ ДИНАМІЧНИМИ ОБ'ЄКТАМИ
	У статті проводиться аналіз ефективності роботи нейромережевої системи управління, яка реалізує спільно з ПІД-регуляторомпринцип паралельного управління динамічним об'єктом. Як правило, більшість промислових об'єктів характеризуються нелінійними залеж...
	Таким чином, нейромережевий контролер може успішно виконувати функції адаптивного контуру, налаштованого на найбільш несприятливі збурення в САУ паралельної дії складним виробничим об'єктом. А впровадження нейромережевої системи паралельної дії разом ...
	Ключові слова: динамічний об'єкт, система автоматичного керування; нейромережевий контролер, ПІД–регулятор; адаптація; перехідний процес; парове навантаження.
	Вступ. Відомо, що в сучасних системах автоматичного управління (САУ) широко використовуються пропорційно-інтегральні та пропорційно-інтегрально-диференціальні регулятори (ПІ- та ПІД-регулятори). Поширення ПІД-регуляторів стало можливим завдяки простот...
	Разом з тим, слід зазначити, що більшість промислових систем характеризуються нелінійними залежностями, складними для моделювання динамічними властивостями, наявністю неконтрольованих шумів та перешкод, що створюють труднощі на етапах впровадження, на...
	Науково-прикладне завдання. Аналіз досліджень області адаптивних САУ показує, що традиційні методи адаптації досить складні бо застосовують додаткові алгоритми параметричної та структурної ідентифікації та, як правило, вимагають проведення активного е...
	Аналіз публікацій. В останнє десятиліття значно зростає кількість публікацій у галузі інтелектуальних адаптивних САУ. Інтелектуальні САУ на відміну від традиційних здатні до спілкування з операторами зрозумілою їм мовою (нечіткі системи), самонавчання...
	Мета роботи. Визначення основних етапів синтезу нейромережевоїСАУ динамічним об'єктом при впливі внутрішніх та зовнішніх збурень. Аналіз ефективності роботи представленої САУ паралельної дії у процесі імітаційного моделювання.
	Основна частина. Паралельна архітектура нейронного управління була розглянута в роботі [14] і показана на рис. 1, де контролер реалізує ПІД – закон. Прикладом реалізації такої схеми нейронного управління є метод навчання на помилках зворотного зв'язку...
	Рисунок 1. Паралельна схема нейроконтролера
	Загальна конфігурація керування для нейроконтролера паралельного типу наведено на рис.2. На цій схемі блок NN 1 являє собою нейронну мережу для об'єкта, що виконує оцінку ,𝑦.вихідної координати об'єкта. Керуючий сигнал ,𝑢-2., що є вихідним сигналом ...
	Рисунок 2. Нейроконтролер паралельного типу з ПІД–регулятором
	Корекція виконується таким чином, щоб забезпечити мінімізацію неузгодженості між опорним сигналом та виходом об'єкта керування. Таким чином, блок NN1 використовується для емуляції якобіана системи, необхідного для отримання еквівалентної помилки на ви...
	Позначимо через 𝑒 неузгодження (помилку) між опорним сигналом 𝑟 і фактичним вихідним сигналом об'єкта керування у. Необхідно навчити мережу NN2 таким чином, щоб вона могла мінімізувати середньоквадратичну помилку. Позначимо її через Е і визначимо у ...
	Слід зазначити, що у разі нейроконтролера послідовного типу навчальне правило використовує якобіан об'єкту керування.
	Його можна обчислити приблизно, використовуючи чисельну різницю чи застосовуючи мережу NN2, яка наведена на рис.2.
	На підставі наведених вище схем було розробленонейромережеву систему управління паралельного типу та проведено імітаційні експерименти в пакеті MatLab (рис.3) щодо визначення її ефективності, в умовах впливу зовнішніх та внутрішніх збурень. Моделлю об...
	Навчання нейромережевого контролера (НМК) та нейроемулятору (емулятора) проводилося на моделі ПІД–регулятора з ручним коригуванням його параметрів: коефіцієнтів пропорційності, сталої інтегрування та коефіцієнта диференціювання (Kp, Ti, Kd) на основі ...
	Навчання НМК проходило при варіюванні значень передавальних функцій об'єкта каналами регулювання та збурення в наступних діапазонах: Коб [0,1…1,5]; T [7..190];  τоб [0,5…25]; KN [-0,017…-0,087]; TN[5…55];τN [1..35]. Зміна значень коефіцієнта посилення...
	Рисунок 3. Схема нейромережевого управління (НМК) з емулятором та ПІД-регулятором
	Перехідний процес на виході об'єкта управління показано на рис. 4
	Рисунок 4. Перехідний процес паралельної системи управління по каналу завдання
	Час регулювання Тр = 200 с, процес аперіодичний (див. рис. 4) і відповідає вимогам технологічних процесів парового котла [15]. Дослідження показали, що при зменшенні Т<35с, та виникненні автоколивань (імітація процесу збільшення теплового навантаження...
	Рисунок 5.САУ з ПІД – регулятором при дії внутрішнього збурення
	Перехідний процес ПІД – регулятора показано на рис. 6.
	Рисунок 6. Перехідний процес ПІД - регулятора з об'єктом по каналу завдання
	Аперіодичний процес з часом регулювання Тр = 150 с. Таким чином, ПІД – регулятор успішно компенсує недоліки НМК. Також НМК ефективний у випадках значних знижень параметрів об'єкта  (швидка зміна теплового навантаження та зменшення інерційності).
	На думку авторів в якості навчальної вибірки НМ також можуть бути використані значення параметрів показників якості процесу регулювання, наприклад, перерегулювання або інтегральний критерій. Додаткові критерії можуть дозволити оптимізувати перехідні п...
	Також у процесі моделювання було встановлено, що НМК паралельного типу з ПІД - регулятором зі збільшенням значень навчальної вибірки нейронних мереж може керувати об'єктами другого порядку чи об'єктами без самовирівнювання, і навіть успішно компенсува...
	Так, у процесі імітаційного моделювання НМК була додана у схему друга інерційна ланка (структурна невизначеність) та канал зовнішнього збурення (у вигляді інерційної ланки) рис. 7.
	Рисунок 7. Комп'ютерна модель НМК з ПІД-регулятором та об'єктом другого порядку із запізненням та каналом зовнішнього збурення
	Провівши комп'ютерний експеримент з варіювання значень параметрів об'єкта випадковим чином каналами завдання та збурення (сигнальні, параметричні та зовнішні збурення), які імітують різке скидання та набір парового навантаження котла, отримали наступн...
	Таблиця 1
	Навчальна вибірка для НМК
	Початкові параметри ПІД – регулятора склали: Кр = 3.2; Тi = 0.05; Кd = 39.Надалі для отримання очікуваних перехідних процесів (з мінімально можливим часом регулювання, помилкою та закиданням) було проведено адаптацію з використанням методу синусоїдаль...
	Приклад аперіодичного перехідного процесу НМК з Тр = 40с при випадкових значеннях параметрів об'єкта по каналах керування і збурення представлений на рис. 8.
	Рисунок 8. Перехідний процес за каналом завдання з об'єктом при дії каналу зовнішнього збурення
	Висновки. Аналіз перехідних процесів, отриманих за комп'ютерними експериментами, дозволяє стверджувати, що навчена НМК компенсує збурення на всьому діапазоні зміни значень параметрів об'єкта (імітація зміни парового навантаження), а також при значення...
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