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MATHEMATICAL MODEL FOR OPTIMAL SOLUTION
FOR THE APPLICATION OF MEANS OF DESTRUCTION
AGAINST VARIOUS TARGETS

Gasanov A.G.
Military Scientific Research Institute of National Defense University,
Baku, Azerbaijan

Let's assume that N number of targets with different purposes are given.
According to their technical characteristics, these targets are mi type T 1 type, m»
types T2 type, etc. m, number of T, can be divided into n types of targets. Then
according to the condition

m;+my,+-+m, =N 1)
and the probability H;that the type of target will be used in the combat zone
m; i
Pj:F’, ji=12,..,n 2)

can be calculated with the formula.

Suppose that m species MD,, MD, , ..., MD,, j - th by means of destruction
H; the matrix elements characterizing the application of a;; target are given (table
1). It is necessary to provide recommendations that provide the best solution to the
combat task when determining the object of the enemy, planning to destroy the
minimum or maximum number. Therefore, it is necessary to investigate in advance
the possibility of using the means of destruction against the targets. Identification,
neutralization and destruction of targets giving recommendations on the effective
selection of a means of destruction that ensures the optimal solution of the combat
mission at the planned time is an urgent issue.

Table 1. Effectiveness coefficients of means of destruction against targets

Means of Type of targets
Ne destruction T1 T2 Tj_ Th
1 MD: asq a2 a; Ain
i MDi apq (257 ai]' Ain
m MDm Am1 Am2 am]- Amn
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~ Assume that M number m of different types of destruction means ncan be used
during combat operations against N number of targets. In order to solve the target

destruction problem, let us introduce the following quantities: x;; with i- th the number
of times that MD; the means of destruction are used against the j -th type of target H/;
P with i- th are the efficiency coefficients of MD; by means of destruction its
application against the j -th type of target H;. Then P Xy the average number i - th
MD; means of destruction j — th of targets that can be destroyed as a result of being
applied against the target of the c type H; . The average number of targets that can be
destroyed if used during combat operations against the total M number H; ,j =
1,2, ...,n of different MD;,i = 1,2, ..., m means of destruction N

MH(x) = XiL1 Xi-1 pij Xijs (3)
here x the matrix made of its quantitiesx;;, MH (x)represents the average number of

targets that can be destroyed during the combat operations of the use of m the type
of means of destruction against the type of n t targets. This is the objective function
for solving the problem. Then it is required to find the optimal option so that the
maximum number of targets is destroyed. At the same time, it would be interesting
to destroy the minimum number of targets according to the most unfavorable
situation. The mathematical model of the problem within the given combat
capabilities is as follows: The objective function

m n
MH(x) = ZZpij x;; = max(min). (4)
i=1 j=1
Conditions of limitation

n m
E X = ag E X = b]-, i=1,..,m Xy = 0; j=1,..,nm X = 0, (5)
j=1 i=1

here a; the number of the type of i — th of means of destruction, (5) conditional i-
th MD; means of destruction is applied to all targets, b; and jthe number of type-th
targets (6) indicates that all means of destruction are applied to conventional j —
thtype target. p;;, i =1, ..,m; j =1, ..,n values of effectiveness coefficients
of means of destruction against targets. a; the number of destruction means and
b; targets is given. Based on these data, solve the problem (4)-(6) by Simplex
method [1-5] and using the Minimize and Maximize functions of the Mathcad
program, we have found the values of the the x;, i=1, ...m;j=1, .,n
coefficients and MH (x) function. That is, the smallest and largest values of the
number of destroyed targets are known.
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THE INTEGRATED AIR DEFENSE MODEL.:
ENHANCING NATIONAL SECURITY

Khudeynatov E.K.
Military Scientific Research Institute, Baku, Azerbaijan
Hashimov E.G.
Azerbaijan Technical University, National Defense University, Baku, Azerbaijan

Effective air defense is vital for national security [1-3]. A modern integrated air
defense system is far more com-
plex than a singular SAM bat-
tery or its associated command
vehicle and radar. This article
highlights the IAD model’s in- sk . |
terconnected components, Ve
demonstrating its comprehen-
sive approach to security chal-
lenges (Fig. 1).

Early Warning and De- Figure 1 — The integrated air defense model
tection provide critical threat
information, connecting to Command and Control (C2). C2 serves as the decision
hub, linking Active Defense Measures (ADMs) and Network-Centric Warfare for
coordinated responses.

Electronic Warfare disrupts enemy communication and connects to Counter-
Deception Strategies (CDSs) and Cybersecurity. CDSs identify and counter decep-
tive actions, interfacing with ADMs and Network-Centric Warfare (NCW). ADMs
connect to C2 and adapt to evolving threats via Scalability and Flexibility (SF).
NCW facilitates data sharing, connects to Cybersecurity, and coordinates with Al-
lies. Cybersecurity protects against cyber threats, collaborating with Public Aware-
ness and Communication. Public Awareness and Communication ensure public
safety, linked to Training and Simulation. Training and Simulation prepare person-
nel, incorporating lessons into Continuous Improvement (ClI).

Collaboration with Allies fosters innovation and connects with Research and
Development. Research and Development drive innovation and adaptability, con-
necting to SF. SF ensure adaptability and incorporate updates through CI.

The IAD model, rooted in early warning and detection, offers a robust strategy
for addressing evolving security challenges. Its interconnected elements support
real-time data sharing, coordinated responses, and adaptability. This model's visual
representation underscores its complexity and effectiveness, ensuring national secu-
rity and public safety in an ever-changing threat landscape.

References
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REQUIREMENTS FOR ARTIFICIAL INTELLIGENT CONTROL
OF AUTONOMOUS UNMANNED AERIAL VEHICLE

Bayramov A.A.
Institute of Control Systems, Baku, Azerbaijan
Suleymanov S.S.
Institute of Geology and Geophysics, Baku, Azerbaijan

Currently, Artificial intelligent (Al) technology is widely used in UAV control
all. The aim is to create applications that are Al enough to understand both the theory
in which they operate and the data they receive from sensors. Then, UAV automati-
cally use this information to take some type of action [1, 2]. Al systems consist of
systems with sensors and actuators that are embedded in the system to form an inte-
gral part of it. They respond environmental changes and they function according to
these changes. Al control structure is a system that incorporates particular functions
of measuring, sensing and bringing into action: data gathering, data transferring, the
command and control electronic units, action devices [1].

The purpose of the report is to present the developed requirements for Al
control of UAVS:

- to be smaller, lighter, faster and more maneuverable;

- to be wind resistant and sustainable; - automatically plan the path;

- quickly assessing the information from the multi-sensor output data;

- activate the protection system and providing the autopilot with feedback on
the system status;

- modifying the aircraft flight mode by use of the UAV control system;

- adapting the control system for safe flight with the reduced flight altitude;

- automatically generating a flight plan that optimizes multiple objectives for a
predefined mission goal;

- improving mission performance with situational awareness and weather sensing;

- detecting, tracking and identifying the time critical targets;

-constructing a mission plan with uncertain information.
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CHARACTERISTICS OF UAVs APPLICATION
DURING THE SECOND KARABAKH WAR

Huseynov B.S.
Military Scientific Research Institute, Baku, Azerbaijan
Hashimov E.G.
Azerbaijan Technical University, National Defense University, Baku, Azerbaijan

Although the first application of military aircraft was an unmanned version, the
revolutionary discoveries in the development of information technology and the
technology in recent decades have made it possible to reduce the size and cost of
drones, and by adding supplementary devices to them, they can be benefited in
almost all fields of life. [1]. The experience of the second Karabakh war indicates
that when the application of piloted aviation is not possible or appropriate (in the
case of a strong counter-effect of the enemy’s air defense means, in the case of the
use of radiation, chemical and bacteriological weapons in the area of combat
operations, as well as in the case of the need for long-term observation of the enemy,
etc.) it is more effective to use reconnaissance or armed unmanned aerial vehicle
(UAV) complexes for solving various tasks.

The Azerbaijani side, which took advantage in the air starting from the early
days of the war, continued to write the combat model of the modern era by applying
reconnaissance and strike-type UAVSs. The enemy's defense system, which has been
built up for years, have also broken the camera surveillance system that it was
equipped, and captured favorable areas [2]. The fact is that during this war, drones
played an important role in detecting and destroying the enemy's small and medium-
range air defense systems [3]. Bayragdar TB2 UAV, a release of the Turkish defense
industry, has an undeniable role in deciding the fate of the war in favor of Azerbaijan.
German military expert Ulrike Franke admitted that “The Second Karabakh war
between Armenia and Azerbaijan is the first war won by drones throughout history.
Armenia used traditional artillery in the battle. Azerbaijan made a first attempt by
involving drones against them [4].

The analysis of the development directions of the forms and methods of
military operations proves that unmanned aviation is already viewed as a highly
effective tool capable of solving a wide range of combat tasks. It is assumed that in
the near future, unmanned aerial vehicles will take over a significant part of the
detection, silencing and destruction of air defenses, the destruction of enemy targets
whose coordinates are known and highly protected, as well as the launching of
missiles and bombs at detected objects [5].
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FINDING THE LENGTH OF THE EDGES AND THE COORDINATES
OF THEIR ENDPOINTS IN IMAGE

Goyushova U.M., Malikov S.P.
Institute of Control Systems, Baku, Azerbaijan

Edge detection is one of the effective approaches to realize various operations
of image processing and computer vision like feature extraction, object recognition
and pattern detection. When determining the similarity between two images, it is
more accurate to know the length of the edges as well as the coordinates of their
endpoints. This research is about finding the lengths of the straight edges and the
coordinates of their endpoints.

In this research, Canny algorithm is used to extract edges [1]. The Sobel algo-
rithm can also be used to find edges [2]. But the Canny algorithm is much more
robust to image noise, has low error rate and accurate edge localization. Straight
lines are detected from the extracted edges using the Hough transform [3]. The points
forming each detected line are grouped according to the angle « formed by the per-
pendicular drawn from the coordinate origin to this line with the abscissa axis and
the length | of this perpendicular. Points with the same « and | values lie on the same
straight line, which may consist of one or more line segments. To find these line
segments, a set of points with the same « and | values is taken, and points whose
distance between them is not greater than a certain d value are considered the same
subset. Each of the obtained subsets is a set of points that form a line segment. In
each subset, the two points with the maximum distance between them are the end-
points of the line segment represented by this subset. The length of a line segment
can be determined by the number of points in its corresponding subset or by the
distance between the found endpoints.
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OPTIMAL CONTROL FOR DIRECTING THE OBSERVATION CAMERA
TOWARDS THE IDENTIFIED OBJECT

Nabadova L.N., Sabziev E.N.
Institute of Control Systems, Baku, Azerbaijan

In recent years, the increasing versatility, accessibility, and functionality of
unmanned aerial vehicles have significantly expanded their areas of application. The
use of UAVs has expanded to a notable extent in various fields, from agriculture and
entertainment to defense and surveillance. However, there have been controversial
areas of application for these flying devices, one of which is their potential use for
unauthorized activities crossing international borders. Consequently, the challenge
arises to detect and track these potentially hazardous flying objects. Various
technologies are used to solve the problem (for example, [1-4]), one of such
technologies is the application of surveillance cameras. Tracking cameras move in
different directions in a certain mode, perform the monitoring process and detect and
track aircrafts that pass into the controlled area. monitor the determined object, the
monitoring camera should be directed to the object as soon as possible. In this
investigation, we introduce an optimal control framework to orient the monitoring
camera towards an identified anomalous object in shortest time.

Let us comment on the problem of optimal control to direct the surveillance
camera to the detected suspicious object in the shortest possible time. It is considered
that the camera performs monitoring activity in the defined monitoring zone. When
a suspicious flying object enters the controlled area, the camera sees this object at
certain moments of time. At this time, the special software that identifies the
unknown object is activated. If an object is confirmed as a potential threat, the
camera should immediately point to the object and start tracking it as soon as
possible. In order to direct the camera to the object, it is necessary to control it so
that for a short time its angular speed and direction coincide with the observed
angular speed and direction of the object.

In addressing the challenge, we initially establish both global (0XYZ) and
camera-affixed local (Oxyz) coordinate systems to ascertain the relative positions of
the surveillance apparatus (Y = ¥ (t), ¢ = @(t) are the orientation angles of the

camera with respect to the OXYZ system, w, (t), w, (t) are the angular velocities of
the camera's rotation around the Ox and Oy coordinate axes) and the potentially

aberrant airborne object ((t), @(t)). The camera is conceptualized as a rigid body,
with its equations of motion delineated within the local coordinate system, factoring
in the axes on which it rotates throughout its trajectory:

{;xwx =My, 1)

here J_, J - are the principal moments of mertia of the camera, M,and M., are the
x' 1y X y

control moments generated by the thruster engines. It is understood that after
identifying a suspicious object, the camera should be directed to the object as soon
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as possible to track it. The camera’s current angular velocity and heading direction
are known at the moment of starting the orientation
Yle=o =0, { Wyle=0 = 0,
2
{<P|t=0 = 9o, (Wylt=0 = Wyo, )
where ¢, and w,, are known quantities. The functions ¥, ¢ and w,, , are related
by the following equations:
Y = wy + wy,tgesiny, 3)
@' = wycosy.
The equations of motion of the suspicious object are considered to be known from
[2]:

P(t) = arctg(axt + by/ayt + by) s

4
@) = arctg\/(axt +b,)?%+ (ayt + by)z, @)

here a,, a,, b,, b, are known quantities. Let's assume that the process of focusing
the camera on the object will take some time T. At the end of this period, the viewing
direction of the camera should coincide with the direction of movement of the

suspicious object, and the rotational angular velocities should coincide with the
observed corresponding angular velocities:

Y| =7 = (T),
{(P|t=T = @(T), )

{wxu:T = '(T) ~ tg §(T) tg (1) §'(T), ©)
Wy |e=r = @'(T)/cosP(T).
Therefore, the issue of optimal control for directing the observation camera
towards the identified object, represented by relations (1)-(4), is modeled as the

problem of finding the optimal control moments M, and M, that bring the process

to the situation (5)-(6) in a minimum time T. It can be solved using numerical
methods.
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MODEL FOR ASSESSING THE FUNCTIONALITY OF SYSTEMS
IN THE STRUCTURE OF THE ARMED FORCES

Piriev H.K., Talibov A.M.
National Defense University, Baku, Azerbaijan
Hashimov E.G.
Azerbaijan Technical University, National Defense University, Baku, Azerbaijan

Improving various systems in the military sphere has always been relevant.
This is due to the introduction of new technologies into the army, the development
of tactics and combat strategy, the increasing complexity of the tasks facing the
armed forces (AF), and other similar changes.

In this study, the assessment of the functionality of the material and technical
support (MTS) system of the AF is based on the developed structural and functional
models and the interactions established between their components. For this purpose,
a mathematical model is proposed and justified, taking into account the opinions of
highly qualified specialists about the system.

There are no established empirical formulas for assessing the effectiveness of
military systems. For this purpose, in most cases, researchers develop and apply
various methods [1].

To assess the effectiveness MTS system, you can evaluate the indicators of
each of its functions. An assessment of all functions of the MTS system is considered
a complete analysis of it.

However, for the purpose of partial analysis of a system, a single component
or specific function may also be assessed.

To carry out the assessment, a block functional model of the system is built
according to the IDEFO methodology [2-4].

Let's number the functions i=7,2,3, ..., N, and the work that needs to be done for
functionsiasj=1,2,3,..,n;.

The function under study can be evaluated using a point system (M),

consisting of elements of a sequence of natural numbers.
Let us number K experts participating in the assessment by serial numbers: k =
1,2, ..., K. The opinion of expert k on the indicators of the function will be denoted

according to the proposed point scale as mg‘). Then the value given by expert k to
L . . k) 1 ony mz@
function i can be calculated using the following formula - E;~ = ;Z};l M—’
i ij

Based on each expert's assessment Egk) for function i, using a point scale,
different approaches can be considered to calculate the final price of this function.
Let's consider one of these orders.

Method for applying competence coefficients. The essence of this method is to
use competence coefficients that characterize the best experience of each expert k
(k=1,2,..,K) for specific functions. Two approaches are proposed for
determining competence coefficients.
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The assessment of the experts' competence may be based on the opinion of a
higher-level expert who has detailed information about their work experience. Let

us denote by «; , the competence coefficient of expert k for function i. It is necessary

to take into account that the sum of these coefficients is equal to one, in other words,
N

z =1 k=12 .,K. (D

i=1

The second approach assumes that these relationships are proposed by the
experts themselves [2-4]. Thus, each expert determines a weighting coefficient that
determines his competence for each function.

These coefficients must also be determined in such a way that condition (1) is
satisfied. Applying (1), the final expert value for function i can be calculated as
follows - £, = XX, a, E.

In this case, based on the expert opinion, the following formula can be applied
to assess the effectiveness of the MTS system:

n
B in {E , 1 m;
= izrl‘rllzllr.'.luN{ i} = L=I1nzm1v n—L M_U .
j=1

O]

The essence of expression (2) is that when assessing the effectiveness of a
system, it is required that each of its functions be at the required level, since a high
indicator in any direction does not affect the assessment in other areas of activity.
As can be seen from expression (2), the expert assessment of the system’s operation
is determined by the smallest function, and this formula allows not only to evaluate
the operation of the MTS system, but also to identify its weakest point.

Thus, a mathematical model was developed to assess the functionality of the
system in the structure of the AF, which included expert opinions, which considered
ways to apply the competencies of experts.
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ASSESSMENT OF WEAPON SELECTION
FOR ACHIEVING GUARANTEED VICTORY IN TACTICAL ACTION

Sadigova R.H.
Institute of Control Systems, Baku, Azerbaijan
Pashayev A.B., Sabziev E.N.
Institute of Control Systems, National Defense University, Baku, Azerbaijan

As is known, the success of each tactical action is determined by its proper
organization. In addition to the existing numerous factors, on the one hand, it depends on
the total power of weapons and equipment collected by the enemy side in the combat
zone on the basis of intelligence information, and on the other hand, on how are selected
weapons and equipment for their destruction. The experience of last military conflicts
in different parts of the world shows that information about the weapons and equipment
of the opposing side is not sufficiently accurate, but based on various indirect estimates,
information is known about their overall dynamic power. [1, 2]. Depending on the
intended tactical action, the power of the weapon and equipment required to defeat an
enemy of known strength is usually considered known. It is clear that the options for
organizing forces with such power can be different. There has been studied the rule of
optimal organization of forces to achieve a guaranteed victory, regardless of the choice
of weapons, when the enemy's dynamic strength is known. The comparative advantage
coefficient is used to calculate the dynamic strength. This coefficient shows the degree
of superiority of different units (tank, motorized rifle, etc.) over each other and are given
in the relevant tables [3, 4]. It requires a choice of weapons and equipment in order to
achieve a guaranteed victory, regardless of the resources on which the dynamic power of
the enemy is formed. The method used to solve the problem is based on antagonistic
game theory. Thus, the study of the organization of tactical activity is carried out with
regard to the attacking or defending side. The task is solved by finding a saddle point,
which is used in game theory [4]. As is known, models and methods of decision-making
in conflict situations are studied in game theory. Considered problem is an antagonistic
decision-making problem for two players. The issue of choosing weapons and equipment
to achieve a guaranteed victory in tactical action, when the enemy's dynamic power is
known, is modeled as a mixed strategic matrix game. It is shown that the resulting game
problem can be reduced to a linear programming problem and solved by numerical
methods. The choice of weapons and equipment can be considered and solved as a mixed
strategy matrix game.
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CALCULATION OF REQUIRED POWER
FOR TACTIC GROUP IN FIGHTING

Babayev S.M., Sabziyev E.N.
Military Scientific Research Institute of the National Defense University,
Baku, Azerbaijan

The experience of command staff exercises and military tactic groups using
shows that the main tasks of staff activity are determination of the battle possibilities
of subordinate trrops, necessary estimation for military formations, units and sub-
units, and preparation of reasonable suggestions [1,2].

Depending on purpose and operation role the military weapons and equipments
are subdivided on various categories. Depending on operation type (attack or de-
fence) the military experts estimate the significances of these category’s weapons
and equipments with various rates [3, 4].

These and other category’s weapons have different tactic-technic specifications
and from this point of view with the purpose of to show their variety the index of
weapons effect is used [2-3]. An index of weapons effect is defined with dependence
on its fire possibility, a mobility in military operation, a survivability and applica-
tion.

During war operation with the purpose of determination of enemy forces de-
struction possibility an index of weapons and equipments efficiency is used. It is
considering that an index of weapon’s efficiency is depended on the kind of battle
operation, the formula below can be used for its calculation [3-4]:

E=K.T

Thus, creating panic in the eyes of the rest of the force of arms by one of the
personnel of the military unit against each other face to face considerably changes
the results of the fighting. Taking into account this factor in assessing the results of
the fight for the features division is solved with suspended the application of the
coefficient of relative superiority [3,5].

As it is known, the result of the operation depends on many factors (com-
mander of professional training, morale of the personnel, power of weapons and
equipment, organization of management, and so on).

This factor among the formal computable group (a company) is static
strength.

Static power in terms of existing weapons characterizes the units and is con-
sisted of all existing weapons evaluation [2,3]. It means, the formula below can be
used to calculate static force military units:

S= > NjE
i=12,...

According to the experts' opinion, pending the result of the success of the op-
eration is considered to be secured if the dynamic forces of the parties in favor of the
party to be less than 3. In other words, for example, secured victory for their forces
should be.

17



Problems of Informatization: the eleventh international scientific and technical conference

References

1.Babaev S.M., Bayramov A.A.. The analysis of using experience of the tactic groups
of USA, NATO countries and Russian Fedecoefficientn Armed Forces. Journal of National
Security and Military Sciences. 2015.1(1), 51-54 p.

2.Piriyev, H.K., Hashimov, E.G., Bayramov, A.A. Modelling of battle operations. Mon-
ograph. Baku: Military publishing house, 2016. 250 p.

3.Training for opecoefficientn and staff procedures: Manual for staff officer 2007. 170
p. Ministry of Defense of the Azerbaijan Republic. Baku.

4 Birlik agirlighh degeri kullanma brosiirii . T.C.General Kurmaybaskanligi Kara
Kiivvetleri Komutanligi, Ankara. 1982.100 p.

5.Kararlarin verilmasi vo uygulanmasinda galigma sirast durum mithakimasi ve planlar
1982. 95 p. TSK.

THE ISSUE OF TRAINING THE NEURAL NETWORK
IN COMPUTER VISION

Khaligov G.S.
Academy of State Border Service, Baku, Azerbaijan

Computer Vision is a rapidly growing field to recent years with development
of Artificial Intelligence and Deep Learning. Neural networks are now allowing self-
driving cars to figure out where other cars and pedestrians are and navigate around
them. We are using computer vision applications in our daily lives more with all the
smart devices in our homes - from security cameras to door locks. Computer vision
is also making face detection work better than ever: smartphones can recognize faces
for identification, and smartlocks can unlock doors. It’s not just about recognizing
objects - Deep Learning has given computers the power to imagine and create new
things like artwork, new objects, and even realistic human faces. The rapid develop-
ment in artificial intelligence research allows to be created new applications every
day [1,2].

OpenCV (Open Source Computer Vision Library) is an open source computer
vision and machine learning software library. It has Python, C++, Java and
MATLAB interfaces and supports Windows, Linux, Android and Mac OS.

The issue of object detection using Python was considered in the thesis. For
this, first a python file is created using PyCharm. After that, an environment for
working with OpenCV and other packages should be created [3]. Anaconda software
was used to create the environment. Anaconda is a distribution of Python designed
specifically for machine learning and data science. There are a number of pre-in-
stalled packages that come with it, such as OpenCV, SciPy, NumPy, Malplotlib and
Pandas. These packages are used in scientific computing. Creating a new environ-
ment in Anaconda, we include all the packages we need into it. These packages in-
clude: tensorflow, matplotlib, skylearn, keras, imutils, cv2, IPython, numpy. When
writing the code in PyCarm, the newly created and activated environment in Ana-
conda is used [4].
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Using any detection model, it needs to be trained to recognize objects that are
relevant to us. Therefore, first of all, the dataset of the objects which we want to train
is built. This dataset is located where training code is saved. The dataset consists of
classed photos of the object to be trained. That is, separate folders for different clas-
ses are created inside the dataset folder. Images must be submitted in .png and .jpg
format.

After the mentioned stages, the train code was written. The MobileNetV2 is
used as the model to be trained. In the written code images are taken from dataset
with their classes, resized and sent to the neural network for training. When we run
the training code, a new trained model is generated and saved in memory. The trained
model is used by other code to detect objects, which is our main goal. This code gets
video from camera by code and classifies object in this video.
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MODERN ANTI-TANK VEHICLES AGAINST TANKS

Karimov Y.Sh.
Military Scientific Research Institute of the National Defence University,
Baku, Azerbaijan

The dynamics of modern wars are changing rapidly. This is due to the
development of high-tech weapons and their widespread use in modern wars [1].
Russia, before starting the war with Ukraine, formed the attack group mainly from
tanks and armored fighting vehicles. The military and political command of Russia
thought that they would achieve their goals in a short time by advancing deep into
Ukraine with tanks and armored fighting vehicles. However, this approach was not
justified, because the Russian-Ukrainian war has been going on for more than 600
days. There are many issues that have not been taken into account, one of which is
the presence of modern anti-tank weapons of the type "Javelin" and "NLAW" in the
armament of the Ukrainian army [2].

Although it may seem simple in the usual case, tanks and armored fighting
vehicles advancing to the depth of the defense were planned forward and placed in
narrow passages, bridges, city entrances, etc. Its destruction in places like Modern
anti-tank means played a major role in preventing an attack group armed with tanks
and armored fighting vehicles, which had a great advantage in certain directions.

Although the modern Javelin anti-tank vehicle has a range of up to 2,500 m,
and the range of NLAW up to 1,000 m, the ability of these vehicles to destroy the
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target without visually seeing it creates a great advantage in the fight against tanks.
Despite the fact that the range of tanks is 3-5 times greater than their capabilities, the
anti-tank vehicle located behind the cover surpasses them in the fight against tanks.
This can be clearly seen from the course of the Russian-Ukrainian war. From this
point of view, modern anti-tank weapons belong to the category of highly accurate
and lethal weapons.

According to the information officially announced by both sides about the
losses on the 603rd day of the war, the Ukrainian army lost 12,764 tanks and armored
combat vehicles (12,764:603 = 21 pieces) as many as two tank divisions [3], and the
Russian army lost 4,992 tanks and 9,432 armored vehicles. combat equipment (total
14424) lost more than two tank divisions per battle day (14424:603 = 24 units) [4].
As can be seen from the losses, the battles are very intense and dynamic. The role
played by modern anti-tank vehicles in the fight against tanks is undeniable in the
fact that so many tanks and armored fighting vehicles were lost on both sides.

Of course, one might think that tanks no longer have a role on the battlefield.
However, in any weather and terrain conditions, it is possible to easily detect and
monitor the activities happening on the battlefield. In this regard, it is necessary to
gain an advantage over the other party in order to ensure the effective combat
application of tanks. One of the main factors affecting the combat application of
tanks is the achievement of air superiority. Whichever side is able to gain air
superiority is also able to successfully conduct ground operations. For example, during
the Second Karabakh War, the Azerbaijani Army gained air superiority as a result of
a special operation in the first days of the war, thereby ensuring the success of ground
operations [5]. We cannot observe this process in the Russian-Ukrainian war. Since
the Ukrainian Army does not have sufficiently echeloned air defense and air attack
equipment, and Russia does not have fighter jets and trained pilots, neither can provide
air superiority. Therefore, a large number of tanks and armored fighting vehicles were
destroyed. As a result, favorable conditions have been created for the effective use
of anti-tank units in ground operations, which is why modern anti-tank vehicles play
a decisive role in battles and their capabilities are expanding more and more.
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THE NEED TO CREATE AN INNOVATIVE FRAMEWORK FOR REAL-
TIME PROJECT MANAGEMENT IN THE CONDITIONS OF DESIGNING
TECHNOLOGIES USING BIG DATA (REAL-TIME PROJECT
MANAGEMENT IN BIG DATA ENVIRONMENTS)

Zmiivskyi V.S., Feoktystova O.1.
National Aerospace University “Kharkiv Aviation Institute”, Kharkiv, Ukraine

In today's world, the dynamics of information technology (IT) development require
constant adaptation and innovative project management. The IT industry has become one
of the most dynamic sectors of the world economy, and this dynamic continues to grow
every year. This trend causes the emergence of complex projects related to software de-
velopment, implementation of information systems, cyber security and many other as-
pects of IT creation. Managing such projects requires not only the ability to manage hu-
man resources, budgets and schedules, but also to take into account large volumes of data
and information that are constantly changing. Project management in the field of infor-
mation technology creates a number of challenges that require unique solutions. Some
of the most serious challenges include [1]:

- speed of innovation. The IT industry is fast-moving, which means projects
can become obsolete before completion. It is important to have a methodology that
allows you to change the direction of the project quickly and efficiently;

- data volumes. Large volumes of data generated and processed in real time
require new approaches to information management and decision-making;

- software development. The development and implementation of software
are becoming increasingly complex tasks due to the growth of functional
requirements and the need for integration with other systems.

Project management in the field of information technologies has its own char-
acteristics and requirements. Researchers and practitioners are actively studying var-
ious project management methodologies, such as Waterfall, Agile, Scrum and oth-
ers. One of the main directions is Agile methodologies, which are aimed at flexibility
and adaptability in project management. These methodologies allow you to quickly
respond to changes in the project and meet customer requirements.

One of the current directions of research is the development of innovative ap-
proaches to real-time project management in the context of big data. Effective imple-
mentation of such approaches involves the use of artificial intelligence, machine learn-
ing, cyber-physical systems and other technologies to improve efficiency and respond to
changes in projects [2]. There are many methods and tools for real-time project manage-
ment. For example, Project Management Information Systems (PMIS) allow you to
monitor and control projects in real time, providing information about the completion of
tasks, resource consumption, schedules and much more. Other tools, such as Gantt charts
and dashboards, can be used to visualize data and monitor project progress. The use of
an information system for project management makes it possible to obtain relevant in-
formation and analyze it in real time [3].

The variety of technologies and projects faced by a modern project manager is
very large. Modern trends are based on the processing of large data sets, which in turn
creates very large teams around it. Various challenges are associated with the large
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size and volume of data generated in the field of information technology. Data man-
agement and the use of analytical tools are becoming key components of a successful
project. The use of big data for real-time decision making is becoming an increasingly
important aspect of project management in the IT industry [4]. The main goal of the
study is to create an effective and flexible tool that will allow project managers and
teams to ensure the successful implementation of projects in the IT industry in condi-
tions of constant change and instability. This framework will be developed taking into
account modern approaches to project management, such as Agile and Scrum, as well
as the possibilities of using big data and artificial intelligence to support decision-mak-
ing in teams and projects related to data processing technology.
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AHAJII3 TUIIIB ATAK HA BI/IMOBY B OBCJIYT'OBYBAHHI
HA CUCTEMMH 3ABE3NNEYEHHS EKCIIEPTHOI AISIJTIBHOCTI

buxosa T.M.
XapkiBChbKHH HallIOHAJILHUI YHIBEPCUTET pallioeNeKTPOHIKH, XapKiB, YKpaiHa

CyuacHuii eTan po3BUTKY iHPOpMAaIiHHUX TEXHOJIOTIH MPU3BIB A0 TIMOOKOT
iHTerparii comiaabHOT Ta HAIlIOHATBHOT IHPOPMALIIHHOT CUCTEM Ta KiDepIpocTopy.
Cdepa 3axucry indopmariiitnoi iHppacTpyKTypu JAep>KaBU MOCTYIIOBO CTAE BAXKIIU-
BUM €JIEMCHTOM CHCTEMH HaIliOHAJIBHOI O€3MeKH, 1110 MoTpedye Oe3nepepBHOTO 3a-
XHUCTY 1 MEHEIDKMEHTY Oe3MepepBHOCTI pOOOTH TEXHIYHHX IMPOIIECiB, BPAaXOBYIOUH
cucreMy 3abe3nedeHHs ekcrepTHoi aisutkHOCTI [1]. Kiacudikaris atak Ha BiIMOBY
B 00CJIyrOBYBaHHI € KJIIFOYOBMM MOMEHTOM Y METOJIi BUSBIICHHS 3/iiICHEHOI aTaku
Ta po3poOIIi 3aXUCHOTO MexaHi3My iHdopmariitHoi cuctemu [2]. MOXIUBICTE BH-
KOpHCTaHHS 1HpOpMaLiiHOI CHCTEMH, He3JaTHOI BUKOHYBATH YaCTHHY CBOIX (yH-
KL, U peai3alii iHIIUX THUIIB aTak.

MeTo10 10MOBIZi € BCTAHOBJIEHHS 0COOIMBOCTEN JOCHTIHKEHHS O3HAK HECaH-
KI[IOHOBAaHOTO BTPYYaHHS B poOOTY iH(GOPMAIiifHOI CHCTEMH MIJISXOM BiIIaIeHUX
aTak Ha BIAMOBY B OOCITyTOBYBaHHI, 32 iX THIIOM.

B momnoBini HaBOIUTHCS MEXaHi3M JIii BiIaIeHO1 aTaku Ha BiIMOBY B 00CITy-
TOBYBaHHI, kiacudikamis takux arak. OcoOJMBOCTI BU3HAYEHHS IMEBHOTO THUITY
aTaky y pe3yJIbTaTi aHaJi3y BiZloMOCTeH npo arakyrounii Tpagik. [IpoBeseHHs mpak-
TUYHOTO aHaji3y Jor-(aiyliB 3amyIleHUX B CHCTEMi CepBiciB, MO Oynau mianaHi
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arari. HaBeneni naHi 1atoTh MOKJIMBICTh BCTAHOBUTH O€3MEYHICTh BUKOPUCTAHHS
aHaJOT19HOT iHPOpMaIitHOT MepeXi, CTYITiHb ii 3aXUIIEHOCT.
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IMPROVEMENT OF THE AUTOMATED CONTROL SYSTEM FOR THE
TECHNOLOGICAL PROCESS OF DOSING BULK SUBSTANCES

Kraevyi S.A., Trembovetska R.V., Tychkov V.V., Halchenko V.Ya.
Cherkasy State Technological University, Cherkasy, Ukraine

Dosing is one of the most important technological processes in the metallurgi-
cal, chemical and food industries, with accuracy and productivity being the key qual-
ity indicators. The analysis of existing technological processes for dosing bulk solids
showed that an increase in dosing accuracy significantly reduces the productivity of
the technological process, and in turn, an increase in productivity reduces the accu-
racy of the dosing process. To solve this problem, the study developed a technolog-
ical process for high-precision batch dosing of bulk solids. The solutions required to
achieve the required dosing accuracy with a slight decrease in productivity are to
change the design of the dosing unit, apply the developed control algorithm, and
ensure smoothness and accuracy of dosing.

Therefore, the aim of the research is to improve the automated control system
for the technological process of dosing bulk solids.

A vector control system is used to control the screw feeder electric drive, which
can control the voltage magnitude and frequency as well as the phase. Vector control
has higher performance than scalar control and has the following advantages: high
speed control accuracy; smooth start and smooth rotation of the motor over the entire
frequency range; fast response to load changes; extended control range.

This paper investigates the possibility of using a predictive control system for
the electric drive of screw feeders. This method is increasingly used in industrial
control systems. One of the main reasons for this is to minimize the parameters that
need to be regulated. For the successful application of predictive control, an object
model with the required reliability and accuracy was proposed. With the help of the
control object model, it becomes possible to predict the future behavior of the control
system of the technological process of dosing bulk solids in accordance with the type
of control influence. As a result, a block diagram of the predictive control system of
the batcher was created and all elements of this structure were analyzed. The in-
put/output coordinates for the system operation were determined.
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KOMIT'IOTEPHA MOJIEJIb POBOTHA KOMILUIEKCHOI CHCTEMHA
YHPABJITHHSA BE3NTVIOTHUM JITAJIBHUM AITAPATOM

Mapymenko B.B., Yepnsscpkuii O.10.
Hamionaneuuii rexniuanit yaiBepcuter "XIII", Xapkis, Ykpaina

Y nomoBifi 00rpyHTOBaHO BapiaHTH BUKOPUCTAHHS aBTOHOMHHUX CHCTEM Ha-
Biramii 6esminotHoro sgitansHoro amapary (BITJIA) nns nocraBkm Bantaxis [1, 2].
JocaineHno BapiaHTH BUKOPUCTAHHS aBTOHOMHHUX CUCTEM YIPABJIiHHS Ta HaBiramii
BIUTA st iX BACOKOTOYHOTO HABEAEHHS 0 TOYKH NMpu3HaueHus [3, 4].

Mertoro 10omoBiai € po3podka KoM I0TEPHOT MOJIEI POOOTH KOMIUIEKCHOT CH-
cremu yrpasiinas BITJIA.

Po3pobsieno meromuky aBTroHOMHOTO ympaiiaHa BIIJIA min wac momsorty,
sKa peaji3oBaHa Ha 0a3i MiKpOKOMIT'FOTEPIB 3aralbHOTO MIPU3HAYCHHS, Ta JT03BOJISE
3a0e3meunT aBTOHOMHY HaBirarito BIIJIA sk mpu BIUTHBI pafioTeXHIYHUX 3aBa,
TaK 1 IpH CKIAJHAX METEOyMOBAX.

IlpencraBiieH0 BapiaHTH KOMIUICKCYBaHHS IHEPIiadbHOI Ta CYITyTHHKOBOI
amapaTypH HaBirarlii, sSIKy 3alpOINIOHOBaHO BHKOPHCTOBYBATH IS IMiBUILNCHHS TIC-
PEIIKOI03aXUIIIeHOCTI KaHamiB yrpasiinas BITJIA Ha mapiipyTi monsoty [1, 5]. 3a-
MPONMOHOBAHO KOMIT FOTEPHY MOJICNIb POOOTH KOMILIEKCHOT CHCTEMH YITPABIIiHHS
BITJIA muist mepeBipky 3alpoONOHOBaHMX BapiaHTIB KOMIUICKCYBaHHS 1HEpLiabHOT
Ta CyNMyTHHKOBOI arnapaTypy Hasiraiii.

OOIpyHTOBaHO TIPOMO3UIIi{ 3aCTOCYBaHHS Cy4acHHX MIKPOKOMII'TOTEPIB 3ara-
JHHOTO MPHW3HAYCHHS AJIS BiAMpaIfoBaHHS (DYHKIH OOpTOBOI iHEpIiambHOI cHC-
TEeMH YTIPaBJIiHHS MOJLOTOM 1 HaBeneHHs. [IpoBeneHo aHaii3 MPOLYKTHBHOCTI Cy-
YaCHUX MIKPOKOMIT'IOTEPIB 3arallbHOrO NPU3HAYEHHSI, PE3YJIBTATH SKOTO MOKa3aln
JIOCTATHICTh iX XapaKTePUCTHK AJISl 3aCTOCYBaHHS y OOPTOBHX KOPENSTOpax aBTO-
HOMHUX CHCTEM yIpaBIiHHA Ta HaBiramii BITJTA.
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DYNAMIC SIMULATION OF THE SATELLITE POWER SYSTEM
USED FOR ELABORATION OF A LABORATORY PROTOTYPE

Adebusola F.O., Zymovin A.Ya.
National Aerospace University “Kharkiv Aviation Institute”, Kharkiv, Ukraine

The power system of a satellite is its critical part. The purpose of the power
supply system (PSS) module is to provide efficient conversion of the radiated from
the sun power across into stable regulated voltage on the power bus and to charge
the battery. Without a faultless power, the satellite will not be able to operate, and as
a result a main requirement for the PSS is stability. To work out the PSS operation
principles technical characteristics, a laboratory model was designed [1].

From the preliminary analysis of the problem, it follows that the main tasks of
the PSS are:

1) energy conversion (solar array);

2) stabilization, or regulation, of the voltage across the power supply bus;

3) use of a backup power supply, which is a battery that needs appropriate at-
time charging;

4) control and distribution of electrical power between sources and consumers
using appropriate regulators;

5 solar array orientations aimed at obtaining max efficiency of solar cells.

The paper purpose is to construct and study a Simulink model for PSS with
subsequent selection of hardware specifications that are necessary for designing a
laboratory model of a satellite power system.

The system designed is discrete due to utilized switch-mode regulators and cor-
responding demand of pulse-width modulation. This required the development of a
special PWM submodule for the system's integral Simulink model, in addition to
submodules for the complex load and adjustable low-pass filter. To obtain the best
dynamic performance of the model power supply system, the PID default Simulink
controller was used, and its gain components were appropriately tuned.

To obtain the best dynamic performance of the model power supply

system, the built-in PID controller Simulink g
was used, and its component gains were appro- p // A
priately tuned. v
As one of the tests, the initial activation of :I
the regulation system from standby mode ! SN S S S
was

Emulated; the supply bus voltage response is depicted in the attached figure.
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CHUCTEMA TPAHCIIOPTYBAHHSA MYJIbTUKOIITEPOM BAHTAXKIB
HA THYYKOMY IIABICI

Kyxesmu A.B., bamnaanopx b.O.
Harmionansuuit aepokocMiuamii yHiBepeuteT iM. M. €. JKykoBcbkoro
«XapKiBChKHI aBialliiHU# IHCTUTYT», XapKiB, YKpaiHa

OnHUM 3 aKTyalbHUX MUTAHb IPY BUKOPHCTaHHI OE3MiJTOTHUX JIITAJIBHUX arla-
pariB (BIIJIA) € BukopHcTaHHs iX ITil Yac TPAHCIIOPTYBAaHHs BaHTAXIB Ha 30BHIIII-
Hil migBicui. BogHouac BaHTaX CXMIBHUI 10 TAaKOTO SIBUILA, SIK PO3TOWAYBaHHS B
nporeci nepeminieHHs mMysaptikontepom [1]. s nemndipyBaHHsS KOJHBaHb Ome-
parop KonrTepa 3MYyIICHHH BPYYHY 3MiHIOBATH IIBHIKICTE 1 MIPUCKOPEHHS IIiJ] Yac
nepecyBaHHs 00'ekta. OQHAK TaKWi BIUTUB MOXKJIMBHH TiUTBKHA 32 YMOBH CTIHKOTO
CHOCTEpEKEHHS OTIEPaTOPOM KOMTepa i MOBEIIHKH BaHTaXKy Ha MiBICI.. Y TOMH ke
yac pilIeHHs aBTOMAaTHYHOTO TaciHHSA KOJNMBaHb BAaHTAXXy Ha 30BHIIIHIM migBicIi

3HAYHO IOJICTIIUTH JIOCHT-
4 mpwennpy  HCHHA — IUIEH  meMmOQipy-

nprcrpin BaHHS UIKIJIUBUX  KOJH-
BaHb. Ha pucynky | HaBe-
JICHO CXeMYy cHcTeMHu crali-

Bl BepTHKAT MOZET pyXY Tpy3y

Ha miaBicl HIBIIKICT

e Ji3yBaHHSA KOJIMBaHb IIiJIBi-

LICHOro BaHTaxy. s oTpu-

Pucynok 1 - CTpykTypHa cXemMa CHCTEMHU MaHHs iH(popMarii mpo mo-
crabimizamii po3roiyBaHHs MiIBIIIEHOTO BAaHTaXY BEliHKY BaHTaXy pO3po0-

JIeHa MOJIeIIb PYXY BaHTaXy.
BuxonHuM mapameTpoM MOAEINI € BIIXUIICHHS BiJl BEPTHKAJI, SIKE HAJXOJUTh Ha KO-
PUTYIOUHi IPUCTPiid. 3 JTiTEpaTypH BiIOMO, IO TPH IIEPEMIlICHHI Ha THYYKOMY ITi-
IBicl nidepeHuanpHi piBHAHHS [IPH BiJOMUX Maci BaHTaXy Ta BIIOMIill IOBXKHHI
miBiCy € CTIKHMH, TO K B KiHIIEBOMY PyCi OUIKy€ThCs CTabimi3allis KomuBaup [2].
Meroto J1010Bii € 100y 10Ba MaTeMaTHUHUX MO/IENEH KepyBaHHs MYJIbTHKOIITEPOM
3 MOKJIMBICTIO aBTOMAaTHYHOTO KOPUT'YBAaHHS KEPYIOUMX BIUIMBIB 3 TaCiHHSIM HeOa-
JKAHUX KOJMBAHb IMiIBIlIEHOTO BaHTaxy [3], mpuHIMI poGOTH KOPHI'YIOUOTO TIPH-
CTpO¥O iMiTallist po6otu oneparopa BITJIA mst raciHHS KOJMBaHb.
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AJITOPUTM BU3HAUYEHHS TPAEKTOPII ITOJIBOTY BILTA
JJIAA BUSABJIEHHSA ONTUYHUX MITOK HA OB'€KTAX
KPUTUYHOI IHOPACTPYKTYPH 3 BE3NIJIOTHOI'O
JITAJBHOI'O AITAPATY

Hepravos K.1O., SIpemenko A.C.
HaunionaneHuii aepokocMmiunmii yHiBepeutet imM. H. €. JKykoBcbkoro —
«XapKiBChKHI aBiallitHU# iHCTUTYT», XapKiB, YKpaiHa

3 mepmmx AHIB arpecii npotu Ykpainu 3a nanumu 3CY ta JICHC Ha pi3zHux
00’€exTax KpUTHYHOI IHYPACTPYKTYpH OYJI0 BHSBICHO BEIHMKY KUIBKICTH ONITHYHHX
MITOK y (popMi KiJI, XpecTiB Ta iH. HAHECEHHUX CBITJIOBIIOMBAIOYOI0, JIFOMIHECIICHT-
HOO (hapOor0 Ta IHIMIMMHU MaTepialaMy, SKi BUKOPUCTOBYBAIUCS OKYTIAaHTAMH IS
HaBiramii B TEMHHH 4ac, IeMacKyBaHHA 00’ €KTiB Ta KOperyBaHHs BOTHIO. Ilomryk
TaKuX 3ac00iB OTpeOye 3HAYHOTO Jacy Ta JIOACHEKHUX PECYpCiB.

Tomy 3aBHaHHs, CHOpsSMOBaHE Ha PO3POOJICHHS IHTEIEKTYaJIbHOTO OE3IMiIoT-
HOTO KOMIUICKCY AJISI OOCTEKECHHSI 00’ €KTiB KPUTUYIHOI iHPPACTPYKTypH HA HasB-
HICTh ONITUYHUX MITOK, 3JJaTHIUH METOAaMH IITYYHOTO IHTEJIEKTY Y aBTOMaTHYHOMY
PEXKHMMI BUSIBIISITH ONITHYHO-KOHTPACTHI MITKH € aKTyaJbHUM Ta NPaKTHYHO 3HAUY-
IMM.

Mertoro 1onoBiai € po3pobka anropurmy nodynosu noipory bBITJIA B ymoBax
MICBhKOT 3a0yI0BH /ISl 3a0€3MeUYCHHsT 00CTSKEHHS 00’ €KTIB KPUTHYHOI iH(pacTpy-
KTYpH Ha HasBHICTb ONTHYHUX MITOK 3 ypaxyBaHHAM mapamerpis pyxy BITJIA, mo-
JieTieid Horo pyxy Ta XapaKTepHCTHK BiJleoarapaTypH, 10 BAKOPUCTOBYETHCS Ha 00-
pty BIIJIA.

B nomoBini HaBOAATHCS pe3yNbTaTH MOJACTIOBaHHS TpaekTopii pyxy BILJIA
U 00CTeXKeHHS 00’ €KTIB Y CepeJOBHUIIIE 3 IEPEIIKOAaMU Ta €TaId peai3allii Iboro
ITOPUTMY MOBOIO IIporpamyBaHHs Python.

HaBezieHi cTaTHCTHYHI JlaHi MOKa3ylOTh, IO 3alPOIIOHOBAHUI AJITOPUTM €
e(eKTUBHHUM JUIsl PO3B’SI3KY 3aBJaHb BU3HAUCHHS PalliOHAJbHUX TPAEKTOPIN PyXy
BITJIA.

Cnucoxk Jirepatypu

1. Dergachov K., Kulik A. Impact-Resistant Flying Platform for Use in the Urban
Construction Monitoring //Methods and Applications of Geospatial Technology in
Sustainable Urbanism. — IGI Global, 2021. — C. 520-551.

2. F. Rekabi-Bana, J. Hu, T. Krajnik and F. Arvin, "Unified Robust Path Planning and
Optimal Trajectory Generation for Efficient 3D Area Coverage of Quadrotor UAVs," in IEEE
Transactions on Intelligent Transportation Systems, doi: 10.1109/TITS.2023.3320049.

3. Binosepcokuii, B. O., lleprayos, K. 10. i Kpachos, JI. O. (2023) «Anai3 i nonepeaHs
00poOKa  BigeOmaHWUX Ui  TMIJABUIIEHHS SKOCTI pOOOTH  CHCTEM  TEXHIYHOTO
30py», International Scientific Technical Journal "Problems of Control and Informatics”,
68(2), c. 50-66. doi: 10.34229/1028-0979-2023-2-4.

27



Problems of Informatization: the eleventh international scientific and technical conference

PO3POBKA YIIPABJITHCHBKUX MOJIEJIEN YJIAPOCTIHKOI' O
BE3INIVIOTHOTI'O JIITAJIBHOT'O AITAPATY

TTaciuauk C.M., ITazenko B.M.
Hamionansuuit aepokocMiuHmii yHiBepeuTeT iM. M. €. JKykoBcskoTo
«XapKiBChKHI aBialliiHUI IHCTUTYT», XapKiB, YKpaiHa

BesminorHa aBiamiiiHa TeXHiKa aKTHBHO PO3BUBAETHCS. CyuacHUi eTan po3Bu-
TKy OesminoTHux mitaneHux anapariB (BITJIA) xapakTepu3yeTbesi pO3LIMPEHHIM
31i0HOCTE! anapaTiB OPiEHTYBAaTUCS Y HE3HAHOMMX YMOBAX Ta 3HaXOJUTH pallioHa-
JIbHI PiLlIEHHs! TOJIbOTHUX 3aBAaHb sIK 3a JJOIIOMOTOI0 METO/IIB Ta 3ac00iB aBTOHOM-
HOI HaBirarii, aBTOMaTHYHOTO YIPAaBIiHHA, IITYYHOTO 1HTENEKTYy, TaK i MIJIIXOM
CTBOPCHHS HOBUX KOHCTPYKIii [1]. Peamizaris sskicHOTO yripaBIiiHHS MOJIBOTOM II0-
TpeOye moOyHoBH MoBHOTO psaxy Moneneit BIUIA mis gocimimkeHHs Horo QpyHKITO-
HaJIbHUX BIIACTHBOCTEM.

MeToro 1omoBiai € po3poOka Ta TOCIiHKEHHS YIIPaBIIHCEKIX MOJIEIeH Ki1acy
ymapoctiiikux BITJIA y kapJaHOBOMY MiBICI 13 3aXHCHOIO IPYKHOIO 000IOHKOIO.

Oco0muBicTio kKoHCTpYKLii BITJIA € HasBHICTH JITANBHOTO anapary 3 JBoMa
JIBUTYHAMH Ta CIIIBBICHUMH 'BUHTaMH Ta KapJaHOBHUM ITiJBICOM y 3aXHCHil 000J10-
HIIi, 1110 Mae GhopMmy chepu.

Kepyrounmu BrmBamu y BITJIA € cuna Tsru eneKTpoIBUTyHIB 3 TBUHTAMU Ta
BIAXMJICHHS KEPMIB MO3A0BXHBOTO i Oi4HOTO yrpaBiiHHsI. OCHOBHUMH 30ypHUMHU
TISTHHSAMH — yJapHi 3iTKHEHHS 3 MEPEIKOaMH 1 BiIMOBITHUME YIAPHAMHU CHIIAMHU
Ta MOMEHTaMH.

Po3pobneno ¢izuany Mmoxens BIIJIA y BUTTIAAI KiIHEMATHYHUX CXEM PYXY.

[ToOynoBaHo, 3 BUKOPUCTAHHSIM JIAarPaHKEBOTO MiAX0y [2], HeMiHIHHY MaTe-
MaTHYHY MOZENb 3arajlbHOro BUNaAKy pyxy BIIJIA 3 ypaxyBaHHSAM ynapHUxX 30yp-
HUX JiTHb.

Opno3HauHuit onuc nosnoxeHHsa BIIJIA norpeOye 3axaHHs TPUHAALATH y3ara-
JbHEHHUX KoopauHat. LInsgxoM po3BUHEHHS HENiHIWHMX DiBHSHB y psin Teitnopa
OTPHMAHO JliHeapu30BaHi AudepeHIianbHI PIBHSIHHSI MAaTeMaTHUHOI MOJEII PyXY.

Jdnst nocnipkenHst QyHKIioHanpHuX BiactuBocteid BIIJIA orpumano pis-
HSHHSI OKPEMOTO BHIAJKy O0EpTaJbHOTO PyXy Yy KaHajax TaHraxa, pUCKaHHS Ta
KpeHy. JlociiKeHo CTiHKICTb 1 MoKa3aHo, 110 00’ €KT KepyBaHHS € alepioAnvHO He-
CTIMKOIO JMHAMIYHOIO JJAHKOIO 3 JIOTTOBHEHOIO IHEPIIHHICTIO.
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MOBYJIOBA MOJIEJIEM POBACTHOT'O YITPABJITHHA
JJOTICTUYHUMHU ITPOLIECAMHA
3 YPAXYBAHHSM PU3UKIB ATPECUBHOI'O CEPEJJOBHMIIA

[Iycan A.M.
XapKiBChbKHH HalllOHAJILHUHN YHIBEPCUTET palioeNeKTPOHIKH, XapKiB, YKpaiHa

CyuacHi yMoBH (DyHKIIOHYBaHHS Cy0’€KTIB TOProBeIbHO-BUPOOHUYOT JIisTh-
HOCTI B YKpaiHi XapaKTepu3yrThCsl BACOKUM PIBHEM 3arpo3 Ta pi3HOTO pojy HEBH-
3HAYEHOCTI.

B 1mx ymMoBax 3pocTae akTyanbHICTh TOOYJOBH JIOTICTHYHHUX CUCTEM 3 TapaH-
TOBaHAMH TIOKa3HUKAMH, 30KpeMa TaKUMH, K CTIHKiCTh Ta pobacTHicTh. Lle 3ymo-
BJIFO€ HEOOXiTHICTh CHHTE3y HOBHX Ta aJamnTallil iCHyI0OYHX MOJIeIIeii Ta METOIB IS
YTpPaBIiHHSA JOTICTHIHUMH TPOLECaMH IiIMPHUEMCTBA 3 ypaxyBaHHSAM PH3UKIB ar-
PECHUBHOTO CEpPEIOBHINA.

MeToro 1onoBiai € popmarizarist 3aBJaHk ONTUMAIFHOTO pOOACTHOTO yTIPaB-
ninns [1] goricTuaHuMHE Oi3HEC-TIpOIleCaMK B YMOBaX HEBH3HAYEHOCTI MapamMeTpiB
arpecUBHOTO CEpPEOBUIIA.

Jlnst MOCATHEHHS TOCTaBJICHOT METH NependavdacTbesi BUPIIIMTH HU3KY 3a-
BIIaHb:

1) 3aBaaHHS MOHITOPUHTY 30BHIIIHBOTO CEepeoBHINa [2] NUIIXOM MO0y I0BH
HOBO{ 200 ajanramnii Ta BAKOPUCTAHHS ICHYIOUMX NMPUKIAAHUX iHPOpMaliiHUX Te-
XHOJIOT'1H;

2) 3aByanHs popMaizallii, OIiHIOBAHHS Ta PAH)KYBaHHS PU3HKIB 30BHILTHEOTO
arpecUBHOTO CEpEIOBUINA;

3) 3aByiaHHs OIIHIOBAHHS BHYTPIIIHIX BJIACTUBOCTEW JIOTiCTHYHOI CHCTEMHU
TATIPIEMCTBA, HATIPUKIIA]], iIHEPUIHHOCTI, THYYKOCTI Ta T.IT.;

4) 3aBnanns (opmaizaiiii Kputepiro abo KpuTepiiB SKOCTi 260 eeKTUBHOCTI
YIpaBJiHHS 3 ypaXyBaHHSIM apaHTOBaHMX 3HaueHb MOKA3HHKIB CTIHKOCTI Ta poba-
CTHOCTI;

5) 3aBgaHHs MPOrHOCTHYHOTO 3abe3neueHns [3] mporiecy MpUHATTS yrpas-
JIHCHKHX PIIIeHb BIIHOCHO JIOTICTUYHUX Oi3HEC-TIPOIIECIB MiIPUEMCTBA,;

6) 3aBIaHHS MATPUMKH TPHUHATTS YMPABIIHCHKHX PIllIeHh MULIXOM CTBO-
PeHHsI IPUKIaaHOT iHPOPMAiHOT TEXHOJIOTI].
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ONTUMI3AIIIMHA MOJEJb HA BA3I HABYAHHAA
3 NIAKPIIIVIEHHAM U151 JUBEPCU®IKALIL
THBECTUIINHOT O MOPT®EJISI AKTUBIB

T'opencokuii I'.I'.
XapKiBChbKHH HalllOHAJILHUI yHIBEPCUTET pallioeNeKTPOHIKH, XapKiB, YKpaiHa

VYupapiiHHS IHBECTUILIHHUMHU TOPTQESIMU € KIIOYOBHM 3aBJaHHAM y cdepi
(iHaHCIB Ta IHBECTHIIIH, A€ IHBECTOPH NPArHyTh AOCATTH ONTUMAaJIBHOTO OanaHCy
MiX PH3UKOM 1 MpUOYTKOBICTIO. OHUM 13 MiIXO/IB 0 BUPIIICHHS IHOTO 3aBIaHHS
€ nuBepcudikalis iIHBECTULIIHHOTO NOPTQeEs, SKa MoJisrae y po3Mnoiii KOIITIB Mix
Pi3HUMH aKTUBaMH, 100 3HU3UTH PH3HK Ta IiIBUIIUTH OYiKyBaHU mpuOyTOK [1].

MeTor0 TOCTIIKESHHS € TTOITYK ONTUMAaIFHOTO PO3IIOAUICHHS KaIliTary MiX pi-
3HUMH aKTHBaMH 3 BUKOPHCTaHHSAM alITOPUTMIB HaBYAHHS 3 MiJKPIIUICHHAM, 1100
MaKCHMi3yBaTH HAKOIIMYEHUH MPUOYTOK areHTy, sIKKi ynpasisie iHBecTuiisiMu. Ta-
KAM YHHOM, TIPOTIOHYETHCS MiTiOpaTH TaKe MOEJHAHHS PI3HOPITHUX MaHuX ((piHaH-
COBHX aKTHBIB), B IKUX OOpaHUI METO HaBYaHHS 3 MIAKPIIICHHAM Oy/e Hafiedek-
TUBHILIMM B yMOBax O€3IIEPEPBHOTO IIOTOKY JaHHX.

IcHyt04i pillIeHHS TPONOHYIOTh BUKOPHCTOBYBATH METO/H JIOTIYHOI AUBEPCH-
(ikaii, Taki sk po3MOALT aKTHBIB 3a KJIaCaMH, PEriOHaMU, TaTy3sMH Ta BUJAMU aK-
TuBiB [2]. HexonikoM € MpHUCYTHICTH JIFOACHKOTO (hakTOpy Ta HEONTHMI30BaHICTh B
YMOBaXx pi3HOPIJHOCTI JaHUX.

PimreHHs BKITIOYA€ 3aCTOCYBAaHHS METO/Ly BUIIAJKOBOTO IIOLIYKY, IKHH TOKa3aB
CBOIO e()eKTUBHICTh MPH ONTHMI3allil rineprnapamerpiB HeiipoHuux Mepex [3]. ¥
IIbOMY KOHTEKCTi BHIIaIKOBHH ITOLITYK € METO/I0M ONTHMi3alii mo4aTkoBoro Habopy
(hiHAaHCOBUX aKTHBIB.

B pesynbraTi IpoBEEHOTO OCHTIIPKEHHS! MOKHA 3pOOMTH BHCHOBOK, IO 3a-
CTOCYBaHHS BUIIaJKOBOTO IIOIIYKY € IEPCHEKTUBHUM METOIOM BUPIIICHHS 3a1adi
onTuMizanii AuBepcr(iKOBaHOTO IHBECTUIIHHOTO MOPTQelis B paMKax HaBYaHHS 3
HIAKPIMJICHHSIM B YMOBaX pi3HOPinHUX NaHux. Lleil meron neMoHCTpy€e 3A4aTHICTD
areHTy 3HaXOAWUTH ONTUMAaJbHUI HaOIp PI3HOPIAHUX JaHUX, MAKCUMI3YIO4H HAKO-
NUYeHUiT TpUOYTOK, L0 CTAHOBUTH IHTEpEC ANl MPAKTUYHOTO 3aCTOCYBaHHS y
cepi ynpaBIliHHs iHBECTHINISIMU.
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PO3POBKA ITPOI'PAMHOI'O KOMIUVIEKCY HA BA31 ERP-CUCTEMH
AJISI AHAJIIBY TA IPUAHATTA YIIPABJIIHCbKUX PIIIEHD
CKUIAJAJIBHOI JITHII IIIAITPUEMCTBA

JKusxos B.B., Jlemenko 10.0.
HaunionaneHuii aepokocMiuHmui yHiBepcuteT iM. M. €. XKykoBcbkoro
«XapKiBChKHIA aBialliiHUI IHCTUTYT», XapKiB, YKpaiHa

B Ginbiocti minnpueMcTB Bxke € BrnpoBajkeHa ERP-cucrema. Ha Benmmkux
MiANPUEMCTBaX HalvacTile BHpoBakyoThcss ERP HecmeriamizoBani, a OimbII
mupokoro npodinto, Taxi sik cucremu Big SAP, Oracle Ta iHIINX BEJIMKHUX BEHAOPIB.
IIpu mpomy 3aBkam € morpeba B KacToMizallil MOAIOHUX PIIIeHb Ta IiIBUIICHHS
e(eKTHBHOCTI PoOOYMX TIPOIECiB, HAIAMITYBAHHAX IX MiI MOTPeOU KOHKPETHOTO
mianpueMcTBa. Hampukian, Takux sK, MOKpAIIEHHS AKOCTi CKIIAACEKOTO 001Ky a00
i ABUIICHHS €(EKTHBHOCTI pOOOTH CKIAAANbHUX JIiHIH. [ IbOTO € HeoOXiTHICTD
y nomoBHeHHI Takux ERP-cmcteM Momymsamu 300py mepBHHHOI iH(opMaii,
IHTETpaIil iX 3 AAPOM CHCTEMH, a TAKOXK arperaiii Ta aHalli3y OTpuMaHoi iHpopMartii
3 METOIO MOJIETIICHHS TPUHAHSTTS YIIPaBIiHCHKHUX PILlIeHb 1 pO3paxyHKY MOKa3HUKIB
edpexruBHoCTi podotu (KPI).

Mera nmomoBini — mokasaTH ITICHE pIlIEHHS Ha NPUKIAAL MOIMYJSPHOT
ERP-cuctemu, HamaTi HEOOXiIHI JOAATKOBI MOTYJIi Ta TOONPAIFOBAHHS 11 300Dy,
KOHCOJIialii, aHaji3y Ta Bi3yamizamii iH(popmallii, o0 MOJCIIIHTA ONCPaTUBHE
NPUMHATTS YIPaBIIHCBKHX pIIIEHb MEHEMKEPAMH CEpeNHbOI JAaHKH. TaKoxX,
IPYHTYIOUHCh Ha 3i0paHmMX [aHuX, 3a0€3MeYnTH pO3paxyHOK ITIOKa3HUKIB
edpexruBHocTi KPI 1151 TON-MeHe)KMEHTY Ta yIOCKOHAIEHHS CHCTEMH MOTHBALIT
pobodoro nepcoHay.

Sx npukmanm, IUTAHYETHCS BHUKOHATH aHANi3 e(EeKTUBHOCTI poOOTH
CKJIa[JaIbHOTO KOHBEEPA MPOMHUCIIOBOTO ITiIPHEMCTBA Ha 0a3i MOIIUPEHOi Y CBITi
ERP-cucremun SAP S/4HANA [1]. Jlns po3ni3HaBaHHS arperaTiB Ta BY3IiB
KIHIIEBOTO MPOAYKTY PO3IJISTHYTO MOXIIMBICTH 3aCTOCYBaHHS Kamep 31 IUTY4YHUM
IHTEJICKTOM, a TaKOX HaWOumbin momupeHux API, 10 103BOJUTH BHKOHATH
ineHTH(IKaIIO By3JiB KIHIIEBOTO MPOAYKTY B PEXKHUMI peajbHOTO Yacy.

B momoBiai po3risiHYTO MHTaHHS iHTErparfii mMomyns 30opy iHdopmarii Ta
ERP-cucremu sk 3 BUKOPHCTaHHSIM KOPIIOPATHUBHOI IIMHYU JIaHUX, Tak 1 6e3 Hei. A
TaKOX, NPEJCTABICHO aHali3 JaHUX Yy MOJYJl BHUPOOHHMYOTO IUIAaHYBAaHHS Ta
arperauisi JaHMX B KOpIIOpaTHMBHE CXOBHINE, ToOTO, wyacThHy Bl-cucremn
nixnpueMcTBa. HanpukiHmoi OyayTh pO3IIISHYTI J€sKi 3 MOMIIMBHX PillleHb LI0/0
Bi3yaurizamii 3i0paHux JaHuX.
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PROJECT MANAGEMENT
OF HERITAGE OBJECTS DIGITALIIZATION

Dotsenko M.I.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine
Dotsenko N.V.
O. M. Beketov National University of Urban Economy in Kharkiv,
Kharkiv, Ukraine

The war caused damage to a large number of heritage objects. Implementation
of relocation projects and restoration of these objects will improve the situation with
the preservation of heritage. However, considering the possibility of further destruc-
tion and purposeful destruction of such objects, there is a need to preserve the funds
and, if it is possible, convert them into a digital format [1]. The creation of digital
objects and catalogs will allow not to lose information, and will ensure controllable
movement and storage of museum funds.

The purpose of the report is to develop recommendations for the management
of digitalization projects of cultural heritage objects. The report describes the spe-
cifics of the management of the heritage objects™ digitalization projects.

A specific feature of the implementation of such projects is the insufficient
number of specialists who were supposed to serve the museum funds, due to the
chaotic migration at the beginning of the war and the lack of desire to return. Thus,
the ability to work with archival documents and museum funds, knowledge of the
conditions of storage and transportation of heritage objects are critical competencies
in the implementation of these projects. For the implementation of digitalization pro-
jects, itis planned to use a hybrid approach to project management, which will allow
prompt response to changes in the project implementation environment [2].

The creation of territorially distributed (virtual) teams complicates the imple-
mentation of projects, since it is necessary to ensure the possibility of physically
working with the funds.

When creating a digital repository, it is advisable to form general unified re-
quirements for the formation, storage and distribution of information, which will
allow the creation of a single information portal for the storage and use of digitized
information. Thus, when implementing digitization projects, it is necessary to pay
attention to both the influence of the human factor and the usage of modern ap-
proaches and software for project management.
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METHOD OF RATIONAL WORK DISTRIBUTION BETWEEN
PROJECT MANAGEMENT TEAM MEMBERS

Gubka S.0O., Gubka O.S., Nosova N.Yu.
National Aerospace University
"Kharkiv Aviation Institute"”, Kharkiv, Ukraine

Today, the issue of increasing the project participants efficiency is quite rele-
vant, since the final result of the project depends on how successfully the project
team is formed and how effectively each team member fulfills his or her responsi-
bilities. At the formation stage, it is necessary, first of all, to take into account the
professional training, theoretical knowledge and willingness of the employee to per-
form work for the rational distribution of responsibilities between all participants,
which will allow reduce project completion time [1].

For the successful implementation of a project, the project team plays a great
importance, therefore special attention is paid to the creation and selection of project
staff. In the process of forming a team, the competence and knowledge of each pro-
ject participant should be taken into account for the correct distribution of work and
responsibilities in the project.

In this regard, the necessity to distribute responsibility between participants is
considered, to solve this the developed method of redistributing work between mem-
bers of the project management team is proposed to be used, taking into account the
professional training and competence of each participant.

This method consists of the following operations:

1. Formation of a list of roles in the project management team.

2. Generating a list of works in the project.

3. Determining a set of coefficients to form a matrix for the distribution of
roles in the project management team.

4. Assigning grades to all members of the project management team to
complete a specific job.

5. Construction of a preliminary matrix for the distribution of roles in the
project management team.

6. Carrying out the procedure for normalizing matrix elements.

7. Consolidation of the results obtained into an improved matrix for the
distribution of roles in the project management team.

Thus, the proposed method of rational work distribution and the resulting
improved role distribution matrix will reduce the project completion time since each
employee will clearly understand the scope of their actions and the actions of project
team members will not overlap when performing work in the project.
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PO3POBKA KOMIT'IOTEPHOI 2D-T'PA B /KAHPI TOP-DOWN
SHOOTER 3 EJIEMEHTAMHU STEALTH
HA OCHOBI ITPOBOI'O PYHIISI GODOT

Mowmot M.O., Cinensauk C.B.
HauionaneHuii aepoxocMiunuil yHiBepcuteT iM. M. €. XykoBcbkoro
«XapKiBChKHIA aBialliiHUI IHCTUTYT», XapKiB, YKpaiHa

3aBIAKU MONMIUPEHHIO KOMIT'FOTEPHUX TEXHOJOTIH Yy CBiTi BiIOYBAETHCS 3pOC-
TaHHS NOMYJISIPHOCTI BipTyansHUX po3Bar [1]. Po3poOka koM’ FOTEpHOT I'pH B HAII
4ac, Jie TEHMIHT CTa€ BCe MOMYJIIPHIIINM 1 PO3IIUPIOE CBOI MEXI, € aKTyaJIbHOIO.
IrpoBuii pymriit Godot Hagae po3poOHUKAM MOTY)KHUH Ta THYYKUH IHCTpYMEHTapii
JUTS CTBOPEHHS Pi3HOMaHITHHX IrpOBHUX MEXaHIK, yIIPaBIiHHSI PyXOM 00'€KTiB Ta Bi-
3yaJIbHOTO TIPEICTaBICHHS TPH, HO03BOJSIE e(EKTHBHO peamizyBaTi (yHKIIOHATb-
HICTh TPH, ONTHMIi3yBaTH ii MPOXYKTUBHICT Ta 3a0€3MEUNTH TIAAKUNA TeHMILICH.
IrpoBuii pymriii fOCHTh HOBUH, BiH MOCTIHHO OHOBIIOETHCS, 10 HHOTO TOAIOTHh HO-
BU (pyHKITIOHAN, BpaxOBYIOUM MOOaKaHHS JOCBiAYeHHX aBTOpiB irop. I[Ipoekt
Godot He nuie HajacTh refiMepaM BiIMIHHUI JOCBiJ, ajie i BUSBUTHCS BAKIMBUM
y PO3BHUTKY HaBHYOK reiiMu3aiiHy Ta mporpamyBaHHs [2].

Mertoro nonoBiai € BiqoOpaskeHHs Hpolecy po3poOIieHHsT KoMITtoTepHoi 2D-
rpu B xaHpi Top-Down Shooter 3 enemenTamu Stealth Ha ocHOBI irpoBoro pyuuis
Godot. B nonoBini HaBOAATbCS pPe3yJbTaTH aHaTi3y OCOOIMBOCTEH CTBOPEHHS
KOMIT FoTepHUX 2D-irop, a TakoX aHaji3 iCHyIO9HX irop, iX rmepeBaru Ta HeIOJIKH.
Byno mpoBeneHO NpOeKTyBaHHS CTPYKTypu cTBoproBaHoi 2D-rpu B sxanpi Top-
Down Shooter, po3po0ieHo miarpamy KiaciB, OJOK-CXEMH, a TAKOK CHPOCKTOBAHO
Ta PO3pOOJIEHO KOPHUCTYBalbKUH iHTEepdeiic Ta iHTepdeiic roJOBHOTO MEHIO TpH.
Byno ommcano ocoOmuBOCTI peamizamii KOMIOHEHTIB Tpu B xaHpi Top-Down
Shooter, a Takox IMPOAEMOHCTPOBAHO PEXHUMHU poboTH Trpu. OmnucaHo pearizalito
(yHKI[IOHAy TPU: TOJIOBHE MEHIO, MEHIO T1ay3H Ta CMEPTi, IepeMillleHHs, CTPLILOa,
BOPOTH, PiBHI Ta iX 30epexeHHsI, poO0Ta KaMepH, poO0Ta CKPHUIITY, SIKHiA MTPALOE 3
¢aiinamn  30epexxeHHs. PeanizoBaHo Takuit (QyHKuioHan: 1) moyaTtox rpu;
2) ctpinbba 3i 36poi; 3) 36epiranns mporpecy; 4) IPOJOBKEHHS IPH; 5) mporpecis
piBHIB; 6) BUAAJIEHHs 30epe)KeHHS; 7) B3aEMOJIisl 3 BOPOTaMH.

B xomi pobotu 6yino obparo ASeprite st CTBOpEHHS Ta pelaryBaHHs yCix
CIpaiiTiB y Ipi, a TAKOX iX aHiMamid. Yci QyHKIIOHAIBHI MOXKINBOCTI OyJI0 CTBO-
peHo y irpoBomy pyuii Godot. [Iporpamuy yacTuHy Oys0 HAMKUCAHO 32 JOIOMOTOO
GDScript BGyzoBaHOIO MOBOIO porpaMyBaHHs pyiuis Godot.
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OMNI-CHANNEL ARCHITECTURE OF TELECOMMUNICATION
OPERATOR’S INFORMATION INFRASTRUCTURE

Smidovych L.S., Kulyk Y.O.
National Aerospace University
“Kharkiv Aviation Institute”, Kharkiv, Ukraine

Omni-channel approach focuses on creating a seamless and consistent cus-
tomer experience across all channels. The goal of omni-channel approach is to ena-
ble customers to interact with a Telco Operator through their preferred channel,
while ensuring a consistent and personalized experience across all channels, such as
websites, mobile applications, social media platforms, email, chatbots, call centres,
and more.

Omni-channel allows Operators to improve the customer experience and
thereby increase the level of customer satisfaction and loyalty, as well as accumulate
data on communications with the subscribers for further analysis

The purpose of the report is to present concept of omni-channel architecture
of telco aligned with modern ODA and Open API standards [1].

Unlike multi-channel interaction, omni-channel provides integration of differ-
ent channels and seamless switching of communication to the optimal channel while
preserving the context of customer journey (CJ). Therefore, omni-channel architec-
ture should provide the following capabilities: channel routing and orchestration,
and smart channel hopping, integration with underlying BSS/OSS for unified cus-
tomer view (360 view), customer data and interaction history storage, interaction
and notification policies management, and data mining and data analytic with Al/ML
capabilities.

It is proposed to implement separate architecture layer as part of open telco
architecture [2] — omni-channel platform which integrates channels with underlying
BSS/0SS, and contains the following components. Omni orchestrator implements
business logic and policy enforcement, provides NBA/NBO and recommendations
in scope of CJ for channels. Omni storage provides operative customer profile for
decision-making, and long-term interaction history storage for analysis (external
AI/ML can be used).

Open API and event bus is used to update customer data from BSS/OSS. Man-
agement Ul is used for configuration.
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RESEARCH OF APPROACHES TO ORGANIZING A COMMUNICATION
SYSTEM FOR SATELLITE INTERNET OF THINGS SERVICES

Valkovyi V., Danova M.
National Aerospace University “Kharkiv Aviation Institute”,
Kharkiv, Ukraine

Currently, the development of the Internet of Things (IoT) is inextricably
linked with increasing demand for the bandwidth of telecommunication systems fo-
cused on providing 10T [1].

In many cases, 10T devices are distributed in remote areas, especially in some
extreme topographical areas where direct access to a terrestrial network is impracti-
cal and can only be covered by satellite. The segment of small and ultra-small space-
craft is attracting increasing attention from operators and manufacturers of satellite
communication systems. This segment includes nanosatellites (or cubesats) (weigh-
ing 1...10 kg) [2].

Compared with traditional Geostationary Earth Orbit systems, Low Earth Orbit
(LEO) CubeSat constellations have the advantages of low propagation delay, low
propagation loss and global coverage, i.e. CubeSat constellations can meet the grow-
ing need for low-cost, high-speed, flexible communications with global coverage.
However, this requires innovative solutions to overcome the major challenges faced
by space communications with high data rates and low power consumption [2]. Care
must be taken when selecting electronics to ensure that the devices can withstand the
radiation present.

For very LEO, where re-entry will occur in just a few days or weeks, radiation
can be largely ignored and standard consumer electronics can be used. Consumer
electronic devices can survive radiation in LEO during this time because the proba-
bility of single event failure is very low.

The report discusses existing approaches to organizing a communication sys-
tem for satellite 10T services. One of the most common and current approaches is to
use the software-defined radio (SDR) concept to custom design a reconfigurable
transceiver to meet the specific requirements of a CubeSat mission.

A typical implementation of custom designed SDR is to program a DSP or an
FPGA to execute all functions of filtering, error correction, framing, etc. FPGAs are
more flexible to execute such intensive tasks in parallel and more efficiently increase
throughput while maintaining low power with every clock cycle.

Regarding the bandwidth utilization of this system, the VHF and UHF bands
were used for uplink/downlink while the S-band was used for inter-satellite link
[3].

Commercially available SDR platforms combine all the necessary hardware
components (baseband and RF) to implement a completely functional SDR system
that can be programmed and optimized to be used for a specific application [4, 5].

Examples of some widely used commercial SDRs are USRP E310, LimeSDR,
SODA, and Iris.

36



Mpobnemu iHhopMaTu3sauii : ognHaguaTa MiXXHapoAHa HayKOBO-TEXHIYHA KOHbepeHLis

In commercial SDRs The VHF and UHF links work together as a full-duplex
system for telemetry and command upload while the S-band downlink is used for
downloading data from the CubeSat without any uplink commands

Another design approach is to base the communication system on any existing
SDR platform available on the market, namely using communication protocols such
as: DVB-S2, CCSDS, AX.25 and TCP/IP [3].

DVB-S2 employs LDPC coding concatenated with an outer BCH (Bose-
Chaudhuri-Hocquenghem) code, with various possible rates, for its channel coding.
Also, DVB-S2 includes a frame header that can be used for estimating the carrier
offset due to Doppler shift.

CCSDS (Consultive Committee for Space Data systems) protocol suite covers
a wide range of functions including data packaging, file transfer, telemetry, com-
manding, and network communication. It includes File Delivery Protocol (CFDP),
CCSDS Space Packet Protocol (SCSP) and CSDS Telemetry Channel Access Pro-
tocol (TCAP).

AX.25 is an adaptation of the X.25 protocol suite for use in amateur radio ap-
plications, particularly in amateur packet radio networks utilized by CubeSats and
small satellite missions. AX.25 operates at the data link layer and provides a stand-
ardized framework for packet-based communication.

TCP/IP (Transmission Control Protocol/Internet Protocol) is a crucial commu-
nication protocol suite that ensures dependable, connection-oriented communication
by breaking data into packets, assigning sequence numbers, and managing order and
error detection.

The present critical review of the various currently existing communication
protocols used in CubeSat systems allowed to identify the limitations of existing
communication protocols, and also make recommendations regarding the selection
of the considered protocols for implementation and operation in a CubeSat environ-
ment with limited resources.
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HHOBYAOBA BEBJOJATKA IS IIVIAHYBAHHSA
TA TPOBEJEHHSA IBEHTIB 3 BUKOPUCTAHHSM
TEXHOJIOT'T INTERSYSTEMS IRIS

Jlemenko O.B., Anikin A.M.
HauionaneHuii aepoxocMiunuil yHiBepcuteT iM. M. €. XykoBcbkoro
«XapKiBChKHIA aBialliiHUI IHCTUTYT», XapKiB, YKpaiHa

[InanyBaHHs Ta mpoBeAEHHs Oyab-sAKOTrO 3axony (iBEHTY) HOB'3aHE 3 BEIU-
KAMHM TPYJOBUTPAaTaMH, OCKIIBKY BEJIMKA KUIBKICTh CITIBPOOITHHKIB € BiJIIIOBI1aIb-
HUM 32 BUKOHAHHS 3aBJaHH i, BIAMOBIIHO, YCIiX HOro BUPINICHHS 3aJIC)KUTh Bij
npodecioHanizMy Ta JOCBiMy opraHizaTopiB. 3a0e3reueHHs iHIUBITyaTbsHOTO Tif-
XOJIy 10 KOXKHOTO KITIEHTA 3 BiJIMOBIHOIO YBAroro JI0 BCiX AeTajeit Ta ApiOHMIIb Tie-
pendadyBaHOTO 3aXOIy Aa€ MOXIUBICTh BHPIIIUTH ITOCTABJICHI 3aBIaHHS 3 BHCO-
KO0 ¢(hDeKTHBHICTIO.

[ImanyBaHHA Ta MPOBEACHHS IBEHTIB MOXKE BKIIOYATH HACTYIHY ITOCIIiIOB-
HICTBH POOIT: po3poOKka KpeaTUBHOI KOHIIEIIT (200 BUKOPUCTAHHS aHAJIOTIB 3 0a3u
NpeneaeHTIB); mia0ip Ta OpoHIOBaHHS MallaHuMKa; 3alPOLIEHHs TOCTeH; opraHiza-
1iifHa JIOTiCTHKA — 3a0e3Me4eHHs TPaHCIIOPTY, IOCTABKH MaTepiajiB Ta HepCOHAITY
Ha MaliJaH4YMK; OpraHi3alis XxapyyBaHHs; MiJ0ip pO3BaKAILHUX HOMEPIB Ta apTHC-
TiB; I€KOPYBaHHS [IPUMIILEHb; TEXHIYHE 3a0€31eUeHHs — IOCTAaHOBKA CBIT/a, 3BYKY;
aJIMiHICTpAIlisl Ta IPOBE/ICHHS IBEHTIB; MiAroToBKa ()OTO Ta Bie0-3BiTiB, TOm0. Ko-
JKHA 3 X POOIT Mae CBil ciieHapili, 6e3mocepeIHiX BUKOHABIIIB, 00JIaIHAHHS, Ma-
Tepiand, GipMH MAPSTHUKA, TOMIO, SIKi IIOTPIOHO MAaTH B JOCTATHBOI KUTBKICTI IS
MPOBEICHHS iBEHTY B 3aMOBJIICHHI Yac. B 3B’s3Ky 3 MM BHHHKAE 3a/1a4a MO PO3PO-
Omi BeOoaTKa I IUIAHYBAHHS Ta MPOBEICHHS IBEHTIB MUIOBOTO YU MPUBATHOTO
3ax01y.

MeTtor0 A0TOBIii € JOCTIHKEHHS MYyJIBTHATEHTHOTO MiAX0y Ta iH(opMarriii-
HUX TexHoJjorii InterSystems IRIS miist po3poOku BeO0AaTKA ITAHYBAHHS Ta TIPO-
BeJ/ICHHs 1BEHTIB. B JIOTOBIiJIl HABOASATHCS Pe3yJbTaTH MYJIbTHAI€HTHOTO MOJIEIIO-
BaHHS Ta BHKOPUCTAHHS OCOOJHMBOCTEHl BHMCOKONPOAYKTHBHOI Iatdhopmu
InterSystems IRIS [1]. Takuii miaxia 1ae MOXKIHBICTE CKOPOTHTH 3aTPUMKH ITif[ Yac
MIATOTOBKYU JAHUX JJIsl aHAIli3y Ta OTPUMYBATH iH(GOpMAaIiio JIiiiCHO B OnepaTus-
HOMY peXuMi. BUKOpUCTaHHS TEXHOJIOT1H MOEHY€E HalKpallli IHCTPYMEHTH Ta TeX-
HOJIOTIT aHalli3y AaHMX, Oi3HeC-aHAJITHKHU Ta MPOTHO3YBaHHS 1 I03BOJISIE BUOYIOBY-
BaTH e()eKTUBHI aHATITUYHI IPOLIECH. 3aBIIKU aHATITHYHAM MOXKIIMBOCTSIM BE0J10-
JIATOK J03BOJISIE B PEAIbHOMY Yaci OTPUMYBATH KOPUCHY 1H()OPMAIIIIO Ta BUKOPHUC-
TOBYBATH ii JJIs1 yXBaJICHHS ONIEPaTUBHUX PillICHb.
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PO3POBKA BEBJIOJIATKY
VIS BAMOBJIEHHS TOCTABKH K1

€mizeBa A.B.
HamionansHuit aepokocMigamii yHiBepceuteT iM. M. €. J)KykoBcbkoro
«XapKiBChKHI aBialliiHUI IHCTUTYT», XapKiB, YKpaiHa

CpOrosiHi CrOCTEpIraeTbesl 3pOCTaHHS IMOMUTY Ha MOCITYTH OHJIAMH 3aMOB-
JICHHS 11 OCTaBKH Tki. [CHye MOCUTh 6araTo CaiTiB, SKi HAJAAIOTh TaKi MOCIYTH, ajie
BOHH HE JI03BOJISIIOTH LIBHIKO 3p0ONTH BUOIp cTpaB. JlesiKi 3 HUX MaroTh OOMeXKeH1
¢yHKIIIOHATBHI MOXKIIMBOCTI. TOMY BUHHMKa€ HEOOXiAHICTb PO3pOOKM BEO-I0AATKY,
SKUHA TO3BOJIMTH aBTOMAaTHU3YBaTH IPOLIEC 3aMOBIICHHS Ta CKOPOTHTH Yac BHOODY.
Ha ocHOBI poBeeHOTO aHaMi3y iICHYIOUHX CalTIiB 3 TOCTAaBKHU DXKi Oyinu 3a3HadeHi
X OCHOBHI HEIOJIIKH 1 TIepeBary, 1o Aajio 3MOT'Y BUAUTATH (QyHKITIOHATBHI MOXKITH-
BOCTI Be0-10/1aTKY, 10 MaloTh OyTH pearnizoBani [1].

BebmonaTok mOBHHEH MaTH 3pYYHHH Ta 3pO3yMill Yy BHKOPHCTAaHHI iHTEp-
(hefic, THYUKy Ta JIETKY HaBiramiro, MpuBaOIUBUI A1 KOPUCTYBava TU3aifH, peai-
30ByBaTH (YHKIII KOpUCTyBaya (peecTpailis Ta aBTOpHU3allisi, podoTa 3 KOIIHUKOM,
oopMIIeHHST 3aMOBJICHHS, MOXJIMBICTh 3QJIMILINTH BIATYK) Ta aaMiHicTparopa (pe-
JlaryBaHHS 3aMOBJICHb Ta KOPUCTYBayiB, aIMiHICTpYBaHHs TOBapiB, 00poOKa Biary-
KiB KOPHCTYBaUiB).

Mertoro 1onoBiai € po3podka BeO-10AaTKy JUIsi aBTOMATH3aIi] POLIECiB 3aMO-
BJICHHS i1 TOCTABKH 1’Ki Ha OCHOBI 3alIpOIIOHOBAaHOI MaTeMaTHYHOI MOJEI, 110 JO-
3BOJIMTH CKOPOTHTH Yac Ha BUKOHAHHS LIUX MPOLECIB i CIPOCTUTH L0 NPOLEYPY.

B nonoBizi HABOIATECS pe3yJIbTaTH MOJICTIOBAHHS PeIMETHOT 001acTi 3a J10-
nomororo UML miarpam. 3ampornoHoBaHAa MaTeMaTHYHA MOJEIb Ha OCHOBI Teope-
THKO-MHO>KHHHOTO TIOJIaHHI IIPOLIECIB 3aMOBJICHHS H JOCTaBKU TKi JO3BOJISE BUi-
JIMTH OCHOBHI €Taly Ta apaMmeTpH 3a3HadeHux mpouecis [2]. Lle cipountye nporec
PO3pOOKHU MPHKIIATHOTO MPOTPAMHOTO 3a0€3MEUYCHHS 32 PAXYHOK YiTKO BUALICHUX
eTaIliB HaJlaHHs MOCIYTH Ta JpKepes HeoOXiaHoi inpopmarii. HaBeneHi pesynbratu
PO3pOOKH CTOPIHOK aBTOpH3aLil KITi€HTA, TIOIIYKY CTPaB, 0(OpMIICHHS, IOCTABKH Ta
orutaté 3amoBiieHHst [3].

B 3B's13ky 3 1IMM YMHHOCTI Ha0yBalOTh METOJM Ta TEXHOJOIIl po3poOKu BeO-
JIOZATKIB 3 MOXJIMBOCTSIMU ILIBUJIKOTO HAJIAHHS IOCIYI Ta aBTOMAaTu3allii NeBHUX
CepBiCiB.
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METOJIA UX-TOCJIII)KEHb B ITPOIECI TPUMHATTS PIINIEHD
IIPY TPOEKTYBAHHS IHTEP®ENCIB

Irnatiok €.0., [Tonos A.B.
HamionaneHuit aepoxocMiuamii yHiBepcuTeT iMeHi M. €. JKyKkoBcrkoro
«XapKiBChKHI aBialliiHUI IHCTUTYT», XapKiB, YKpaiHa

UX—nmocnikeHHsS — IIe € CKJIaJI0Ba YaCTHHHU MPOIIECY MPOCKTYBaHHS IHTEp-
¢eiiciB. i mociipkeHHS BUKOPUCTOBYIOTBCS sl PO3POOKU 3pyUHHX Ta JPYKHIX
iHTepdeiiciB pi3HOTO poay: MOOUIBHMX Ta HACTUIBHMX 3aCTOCYHKIB, BeO-CaiTiB,
irop, a Tako’ Mporpam 3MilaHoi Ta JOMOBHEHOT peaJIbHOCTI. 3a3BHUYail BOHU BUKO-
HYIOTBCS BPYUHY JIIOAWHOIO — AW3aifHepaMH, pO3pOOHUKAMH, apXiTEKTOpaMH, Tec-
TyBaJIbHUKaMH TOLIO.

CriemiaicTy 3aIyCKaroTh pi3HI MPOTrpaMH, sKi a00 XK 3aIHUCYIOTh cecii Kopuc-
TyBaHHS, 200 IMITYIOTh TUIIOBY TOBEIIHKY JiroauHu [1].

Benuki obcarn qaHnx Ta pydHa oOpoOka pe3ynpTaTiB AOCTIIKEHb CHOBIIb-
HIOIOTH IIPOIIEC MPOCKTYBAHHS Ta TU3aifHy iHTEepQeiiciB, 60 MOTpeOye BENUKUX JIFOI-
CBKHX PECypCiB.

Cratuctuuno, maixe 80% KOMIaHIH, 110 3aMAIOThCsI TIPOCKTYBAHHS 1HTEP-
(eiiciB, MalOTh YETBEPTY YACTHHY KOMaH/H, sIKa 3aliMaeThes, M0 (akTy, pyTHHOIO
poboTy, sika 1ie He OyJia aBTOMaTU30BaHa.

30cepeKyIOUnCh Ha JOCHTIDKEHHSX, 110 aHATi3yI0Th BXKE CTBOpPEHI iHTEp-
(hbeticn, iICHYIOTP MOXJIHBOCTI iX aBTOMarm3amii. PizHi T UX—mocmimkeHb MO-
JKYTh OYTH JIOTIOBHEHI TEXHOJIOTi1SIMU IITYYHOTO 1HTEIIEKTY JJIS aHAJi3y BEITUKUX 00-
CATiB JaHUX Ta MIATOTOBKH IX JO MPHUHHATTA pimneHHs. CriemiamictaMm Oynae nermre
Ta IIBUJIIE aHATI3yBaTH BXKE IiATOTOBIICHI pe3yibTaTy, a 4ac, 10 3aJHIINBCS, 1H-
BECTYBATH B PO3POOKY KOHIETITYaJIbHUX PIllICHb.

Mertoro nonosiai € GopmyBaHHs Ta po3poOKa IJIaHy BIPOBAKCHHS €PEKTH-
BHHX MeTOJIB Ta iHpopMariitHoi TexHosorii UX-nociiKeHb 3 BAKOPUCTAHHSIM CH-
CTEM ILITYYHOTO IHTEJIEKTY, IO J03BOJHTH 3MEHIIMTH PY4HY OOpOOKY JaHUX Ta
MPUCKOPUTH NPOLIEC NPOEKTYBaHHs iHTep(eiiciB.

B  jmomoBigi  HABOAATBHCS — pe3ysibTaTH  aHadily CYdYacHOTO  CTaHy
UX-nocnizpkeHb Ta Y4MHHAX METOMIB 1X MPOBEJCHHS, BUBYEHHS TEXHOJOTIH MITyY-
HOTrO iHTeJeKTy [2], ski MOXyTb OyTH BHKOPHCTaHI /IS aBTOMaTH3aLil
UX-mocnimkens [3], a TaK0kK (OPMYITIOBaHHS PEKOMEHAIIIH M0JJ0 BUKOPUCTAHHS
MetoaiB UX-nociipkeHp Ta iHQOpMAIiitHOT TEXHOJIOTIT AJIs MPUHHATTS PilllcHb B
npoleci NpoeKTyBaHHs iHTepdeiiciB.

Cnucok Jitepatypu
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D®OPMYBAHHS AJIbTEPHATHUB TA BUBIP MAPIIIPYTIB
HEPEBE3EHb B YMOBAX BOEHHOI'O CTAHY

Marneesa O.B., Habokin [I.A.
HamionansHuit aepokocMigamii yHiBepceuteT iM. M. €. J)KykoBcbkoro
"XapkiBchbkuii aBianiitauii inctuTyT", Xapkis, YKkpaina

TpancnopTHa JoricTHKA BiIIrpae 3HaUHY POJIb y )KUTTI JepkaBy. BoHa cripusie
€KOHOMIYHOMY 3POCTaHHIO, PO3BUTKY 1H(QPACTPYKTYpH, CTBOPEHHIO pOOOYHX MiCIlb
Ta 301IBLICHHS MDDXKHApOIHOI Toprisii. Kpim Toro, norictuka 3ade3neyye HarioHa-
JbHY Oe3MeKy, CIpHsie CKOPOYEHHIO €KOJIOTTYHOTO BILIMBY Ta MOKPAIIEHHIO SKOCTI
KUTTS TpoMaste [1].

Metoro nonoBiai € Moaudikarist iCHyIOUNX alTOPUTMIB ITOIIYKY ONTHMAJIb-
HOTO [IUISIXY 3 AOJaBaHHAM KpPHUTEPiiB Oe3MeKu.

B ymoBax BOEHHOTO CTaHy TPaHCIIOPTHA Tajly3b Ma€ afanTyBaTHCS Ta OKPIM
€KOHOMIYHOi €()EeKTUBHOCTI IUIAXIB MEPEBE3CHb BAHTAXKIB 3 SABJISETHCS IIE OJMH
KpHUTEpii — OE3METHICTE.

VY nanmii yac OE3MEYHICTh Ma€ 3HAYHY TPIOPUTETHICTH, 00 €KOHOMIsI rpoLIei
Ta yacy 3a paxyHOK BUOOpY HaWKOPOTILIOTO HIIIXY HE 3MOKE KOMIIEHCYBATH MOXK-
JIMBY BTpPATy JKUTTS NEPEBI3HUKIB, TPAHCIIOPTY Ta TOBAPIB.

[Tpu noOyayBaHHS HUISIXIB IIEpeBE3eHb JIOTICTH MAlOTh BPaXOBYBATH XapaKTe-
PHUCTHKH MiCIIEBOCTI Ta 00MpaTH TaKi JOPOTH, 1110 3HAXOAATHCS AJIEKO BiJjI 30HH 00-
HOBUX JIiH 4M Ti, 1110 PiaKO 00CTPiTIOIOTH [2].

B nomoBizi 3arponoHOBaHO alNrOpUTM NOOY0BH allbTEPHATHBHUX MapIIpy-
TiB MepeBe3eHb Ta BUOOPY HAMOIIBII O€3IEYHOTO 3 BHKOPUCTAHHAM HU3KH KPUTE-
piiB Ta IX MPIOPUTETHOCTI 3 TOYKH 30py €PEKTHBHOCTI Ta OE3IMEYHOCTI.

ITix wac anami3y BapiaHTiB OyJI0 BHSBICHO, IO HEBEJMKA IepeIuIaTa Ta BU-
TpaTH Yacy Ha NEepEeBE3CHHS MOXKE 3HAYHO 3HM3UTH PU3UKH HEOE3NEYHNX CHUTya-
LiH.

AJTOpUTM peani3oBaHO Yy 3aCTOCYHKY, 1[0 Ma€ JiBa peXXUMH POOOTH — 3BU-
YaiHWi, 10 OyTyBaTUMe HUISX 3aJI€)KHO BiJl BIICTaHi, Ta Il BOEHHOT'O CTaHy, 1[0
OyayBaTHMe UIISIX 3aJI€KHO Bijl OE3MEYHOCTI MapuipyTy.

3acTocyBaHHSA PO3POOICHOIO 3aCTOCYHKY MOKpAIly€e€ CUCTEMY JOTiCTHYHHX
nepeBe3eHb, 3HIKYIOUYH BIPOTIAHICTh BTPATH JIIOACHKUX JKUTTIB Ta TOBApiB, IO
MaroTh OyTH JIOCTaBJIEH] 110 BCii KpaiHi.
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TEXHOJIOTTI HITYYHOI'O THTEJIEKTY TA IMITAIIMHOT O
MOJEJIOBAHHS B MEJUYHOMY MAPKETHHI'Y

IIpoxopor O.B., Xomomusx O.O.
Harmionansuuit aepokocMiuamii yHiBepcuteT iM. M. €. )KykoBcbKkoTO
«XapKiBChKHI aBialliiHUI IHCTUTYT», XapKiB, YKpaiHa

[MpoBigni KomMnaHii y cdepi OXOPOHHU 370POB’Sl CHOTOAHI y IIBUAKOILIHH-
HOMY CBITI Ta MOBCIOJHUHN 1M(POBIH TpaHchopMalii HAPOILYIOTh TEMITH BUKOPHC-
TaHHA WTy4yHoro intenekty (L) nus mexpnunoro mapkerunry. ITorenmian 111 6a-
YUThCS TYT B aHajli3l JaHMX PO MOBEIHKY IMAIli€HTIB, e()EeKTUBHICTh KaMIMaHIH i
PUHKOBI TCHICHII{, a TAKO)K B aBTOMATH3aIlii TOBTOPIOBAHUX MapKETHHTOBHUX 3a-
BIaHb. B3araii, B3aeMoist MiXK JTikapeM Ta MaIli€HTOM — IIe CKJIATHUHN MPOIIEC, SIKUH
BKITIOYA€ YHCIICHHI OCOOIUBOCTI, HIOYMHAIOYH BiJ iHIMBITyaTbHIX MEAWMIHHUX TOT-
pe0 martienTa 10 crienudikyd KOHKPETHOT MEAMYHOI MPaKTHKH. SIK i B iHIIKUX cdepax,
YCIiX TYT BUMIPIOETHCS 3aJOBOJICHICTIO KITI€HTIB (Y IbOMY BHIIAJIKY IAIIEHTIB) Ta
e(eKTHBHICTIO JIiKyBaHHA. TpaanIliitHo, e mpolec cupaBcs Ha OCOOMCTHIT T0C-
BiJl MEIUYHKX IMPAI[iBHUKIB, ajieé 3 PO3BUTKOM iH(poOpMaliiHuX TexHoiorii ta 111
3'SBIJINCS HOBI MOXKJIMBOCTI JJISl OTITHMI3allii Ta ITiABUIIEHHS SKOCTI MEJINYHOTO Ma-
PKETHHTY Ta 00CIyroByBaHHs mariieHTiB. CItijl 3a3HAYMTH, 110 MiAXiT, BIIOMHN SK
«BOpPOHKa MpojaxiBy» [1] Ta HOro po3yMiHHS Uil MEAWYHOTO MAapKETHHTY, € HaJl-
3BHYAitHO BaxxiuBuUMH. []eii MeTo/1 103BOJISIE BiICTEKYBATH IIISIX MAI[IEHTA BiJl [IEp-
IIOTO 3BEPHEHHS /0 MEAMYHOTO 3aKJazy J0 3aBEPIICHHS JIIKyBaHHS Ta CYIIPOBO-
JOKEHHS, I0TIOMaralo4y po3yMiTH W ONITUMI3yBaTH KOXKEH €Tall B3aeMOZIl JuIs mmia-
BUILEHHS 3arajbHOi edekTUBHOCTI. ToMy IPONOHYETHCSI MYyJIBTHAareHTHA IMiTa-
IiifHa MOJIeNb B3a€MOIIT MK JIIKapeM Ta MaIlieHTOM Ha 0a3i «BOPOHKH MPOIAKIBY,
II0 JTO3BOJIUTH HPOBOJUTH MOJENIOIYI €KCIIEPUMEHTH Ul ONTHMI3alii mpouecis
3aJy94eHHS MAIli€HTIB, CYIPOBOKECHHS €TaIliB JiarHOCTHKH, JIKYBaHHS Ta ITiJBU-
IICHHS 3aI0BOJICHOCTI MAI[IEHTIB BIAMOBIIHO 10 MIHIMBUX MEAUYHUX MOTPEO Ta Te-
XHOJIOTTYHHX TEeHAEHIIH. MoesrorUl mpoec MeIMYHOr0 MapKEeTHHTY MU TaKOXK
inTerpyemo mMetoau ta incrpymentu LI, Yar-6otu Ha ocHosi 1111, ctBOpeHHSs KOH-
TEHTY Ta JIMCTYBaHHS 3 IallieHTaMK 3a JoroMoroto reHeparusHoro 111, aBromaru-
30BaHe BBEJCHHA MEIMYHUX JaHHUX 1 CTBOpEHH: 3BiTiB Tomro. Texnomorii I mo-
JKYTh MOKPALIUTH MAapKETHHIOBI 3yCHIUIS Ta 32a0e31eYnTH OaXkaHe 3aJIydeHHs malli-
€HTIB. [HTEpIIpETYI0UN pe3yIbTaTH MOJETIOBAHHS B PEalbHOMY 4aci, MapKeTOIOTH
MOXYTb JOCSTTH KPAIINX Pe3yJbTaTiB, MiABUIIUTH 3ayYCHICTh MALlI€HTIB 1 ITiBU-
IIMTH KOe(illiEHTH KOHBEPCii.

Cnucok Jitepatypu

1. Zervas, S. (2023). Strategic Marketing Funnel Models in Healthcare: The Role of
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BUKOPUCTAHHSA AJI'OPUTMIB MAIIMHHOT' O
HABYAHHA VI YIIPABJITHHA KOCMIYHUM AITAPATOM

Traugenko M.C., Jlemenko 10.0.
HarmionansHuit aepokocMigamii yHiBepeuTeT iM. M. €. J)KykoBcbkoro
«XapKiBChKHI aBialliiHUI IHCTUTYT», XapKiB, YKpaiHa

OOMekeHHSI KOMYHIKAaLlifHUX MOXJIMBOCTEH 3 KOCMIYHMMH arapaTamy Ta
3pocTarodi 00CsATH AaHUX, SKi epealoThesl MiJl Yac KOMYHIKallii MiX araparoM ta
LEHTPOM KepyBaHHS MiCi€l0, 3HAYHO OOMEXYIOTh OOCATM KOPHCHHMX Mid, IO
BUKOHY€ KOCMIUYHHMI amapar miJ| yac ekcruryatanii. OJHi€l0 3 OCHOBHHX IPOOJIEM €
ONTUMI3aIlisl TIpollecy BUKOHAHHSA (PYHKIIM KOCMIYHOTO amapaTy Ha ICIKOMY
iHTepBaNi yacy. 3a BUKOHAHHA THX UM IHIIUX OMEpalii Iisi KOPUTYBaHHS Kypcy,
MPOBEICHHS CIIOCTEPE)KEHb 3a MOKAa3HHKAMHU MPWIAAIB KOCMIYHOTO amapaTry Ta
MPOBEICHHS EKCIIEpUMEHTIB a0 po0odoi HisITBHOCTI BiAMOBiZae OOPTOBHIA
KOMIT'FOTED.

[epcriekTHBHOO Tamy3310 IS ONTHMI3allil KOCMIYHUX CHCTEM MOXE CTaTH
BIPOBAJKEHHS! B OOPTOBI CHCTEMH IUTYYHOTO IHTEJEKTY, SKUI 3aiiMaTHMEThCs
ONTHMI3alli€l0 IPOIECiB, HIO MPOTIKAIOTh Y CHCTEMax KOCMIYHOTO arapary,
JIOJlaBaTH MOXJIMBOCTI aBTOMATHYHOIO pearyBaHHsS Ha HeOe3meku abo
HECHPABHOCTI, L0 BHHUKAIOTh O3 HeraiHoro BTpydYaHHs iHKeHepiB Micii [1].
BrnpoBajpkeHHsI IITYYHOrO IHTEJEKTY MOXKE IO3UTHBHO BIUIMHYTH Ha KOCMIYHY
raiy3b 3aBASKH BUKOPHCTAHHIO B OOPTOBHX KOMII'IOTE€PaxX 4acTKOBOI abo ITOBHOI
aBTOHOMII TIepebiry Micii. e m03BOMUTE anmapaTy BUKOHYBATH TOCTABICHI 3a1adi
OipII epeKTHBHO, TIEPEXOITYH IO HOBHX €TaIliB Micil a00 MIBHAKOTO pearyBaHHI
Ha HECIOMiBaHI 3MiHM B OTOYEHHI KOCMIYHOIO amapary i He OYiKyOYH HOBHX
IHCTPYKIIIH Bifl IEHTPY KePYBaHHS MiCI€IO0.

MeTow A0mOBiAI € TOIaHHS 3aCTOCYBAaHHS INTYYHOTO IHTEJIEKTY, SIKHMA
JIO3BOJIUTH MIJIBUIUTH PiBEHb aBTOHOMHOCTI KOCMiuHMX amapatiB. [IpencraBieHi
00’emu iHpopMarii, o OyayTh OTPUMaHI Mix yac Hei.

B momoBigi HaBemaeHO po30ip CHUCTEM KOCMIYHOTO amapary, MPOBEACHO
aHATITUYHY poOOTY 3 MOXJIMBOCTEW peawi3auii IITYYHOTO  IHTENEKTY.
3anpornoHOBaHO TE€HEPATUBHY MOJENb MAIIMHHOTO HAaBYaHHS JUIS YHUKHEHHS
3ITKHEHb 3 KOCMIYHUMH 00’ €KTamMH Ta i1 peasizauito Ha 6a3i MOBH IporpamyBaHHS
Python 3 Bukopucranusm 6i6siorex TensorFlow a6o PyTorch.

Cnucok Jitepatypu
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HISIXW BAOCKOHAJIEHHSI
OPTAHIBAIII BAHTA’KHUX NEPEBE3EHD
CIIEHIAJIBHUX BAHTAXKIB I1IO TEPUTOPII CIIA

Ilocrak I.B., ®eokrucros C.O.
HaunionansHuii aepokocMiunuii yHiBepcuteT iM. M.€E. XKykoBcbkoro «XAl»,
XapkiB, Ykpaina

B cy4yacHux ymoBax 31aTHICTh YKpaiHU 710 CYIPOTHUBY arpecii BEIMKOIO Mipoko
3aJIeXKHTh BiJl CTa0IILHOCTI ITOCTavaHHs BaHTaxiB 3 Teputopii Criosryyenux llltaris
Awmepuku. MoBa HzneTbesi, Hacamrepesa, Mmpo BaHTaxi kiaciB «Governmenty» Ta
«Military», o mepeMinIyroTsCs 0 CyXO0A0Iy aBTOMOOITEHUM TpaHcropToM. [Ipu
[bOMY OJHUM 3 KPUTHYHO BaXXJIMBUX ITUTaHb € MOOYI0Ba MOBHUX JIOTICTUYHHUX JIa-
HIIIOTIB BiJ BilichkoBuX 6a3 mo Cximnoro y3oepexoks CIIA [1]. IcHyroue criemiai-
30BaHE IPOTrpaMHe 3a0e3MeYEeHHS, 0 BUKOPUCTOBYETHCS IS MIATPUMKH PillICHb B
aMEPUKAHCHKUX JIOTICTHYHNX KaMITaHisAX, HE MICTUTB 3ac00iB BUPIIIICHHS ABOX TIPH-
KJIATHUX 3aBlIaHb, SKi Oe3IocepeTHiM YMHOM BIUTUBAIOTHh HAa e€(DeKTUBHICTH MpOIIe-
CiB TOCTaBKH B 1iyioMy. Jlo IUX 3aBIaHb, MO MEpIIe, BiTHOCUTHCS MiA0Ip BOIIB 3 1X
BaHTaXXiBKaMH, Ta, 110 Jpyre, MiHIMI3allisl pU3UKIB ITiJ Yac TPAHCIOPTYBaHHS BaH-
TaXiB.

VY 10moBii BUKITACHO KOHIICIIIO JOMIOBHEHHS iCHYHOUOTO MPOrPaMHOTIO 3a-
Oe3MeycHHs CHeHiaJbHUMHU JOJAaTKAMH JUIS MIATPUMKH MPUAHATTS PillleHb JIOTIC-
TaMH TPAHCIIOPTHHX KaMITaHil IpH peaiaiii HIMH 3a3Ha4YCHUX BUILIE 3aBIaHb. Te-
OPETHYHOI OCHOBOIO KOHIICIIIIii BHCTYMAOTh 3aCO0OM HEYITKOI MATEMATHKU — IS
CTBOPCHHS MOJEJIeH Ta METOIIB MiA00pY BOJIiB 1 BAHTaXKiBOK, a TAKOXK CIIEMEHTH
Teopii HMOBIPHOCTI, TIPH yTIPaBIiHHI PHU3UKAMU ITiJ] YaC TPAHCIIOPTYBAHHS CIIelia-
JHHHUX BaHTAXIB.

[porpamHa peanizawist JoAaTKiB nependadae BUKOPHUCTAHHS MYJIbTHATCHTHOT
TEXHOJIOTI1, 3aC00IB OHTOJIOTIYHOTO 1HXXHMHIPUHTY Ta IHTEPAKTHBHOI KOTHITUBHOT
rpadiku (1pu po3pobui inTepdeiicHoi yacTuHH).

Edexkr Bix BipoBa/pkeHHS 3a3HAYE€HHUX IPOrPaMHUX 3aCO0iB y MisSUIbHICTD Te-
pCoHaiy areHuiil y ckiaji JOTiCTHYHUX KOMIIaHii, a came cyneppaiizepam, Opoke-
paM-aucrieTyepaM Ta cTaxkepam, HaJacTh 3MOTI'Yy OOIDYHTOBaHO OOMpaTH BOHIs 3
HOro BaHTaXiBKOIO, Ta BiJCII/IKOBYBaTH B PEXHMI peasibHOTO Yacy MiCI€3HAXO0-
JUKEHHS YCiX BOJIiB, feTanbHy iHpopMamnito npo iX 3aiHATICTh Ta MPOKJIaaTH Map-
HIPYTH Y BKa3aHi IyHKTH IIPU3HAYEHHS.

Cnucok Jitepatypu
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METHODS FOR EXPANDING THE FUNCTIONALITY
OF ARTIFICIAL INTELLIGENCE IN THE FORM
OF CHAT GPT USING PINECONE TECHNOLOGY

Aloshyn Y.M.
National Aerospace University “Kharkiv Aviation Institute”,
Kharkiv, Ukraine

Within the context of a rapidly evolving technological landscape, integrating
Pinecone's advanced semantic search capabilities and ChatGPT into website analysis
processes showcases the potential for rapid comprehension of complex website ar-
chitectures, content categorizations, and user interfaces [1]. This integration en-
hances the efficiency and depth of evaluating website functionality, aiding analysts
in making informed decisions swiftly and accurately.

Efficient Report Generation with ChatGPT: The inclusion of ChatGPT in the
analysis of websites streamlines the generation of comprehensive reports encom-
passing critical aspects such as website features and functionality. To generate com-
prehensive reports efficiently, it's essential to locate and collate information from a
vast amount of text data.

This is where embeddings [2] and Pinecone come into play. Embeddings are
vector representations of text that capture semantic meaning, allowing for efficient
similarity searches.

ChatGPT: Enabling User-Centric Enhancements for Competitiveness: Amidst
the rapid pace of technological advancements, the ability of ChatGPT to extract and
analyze user-generated content and feedback is instrumental in understanding user
expectations and preferences. Implementing user-centric enhancements becomes es-
sential to remain competitive and relevant in the dynamic digital landscape.

Future Prospects and Ongoing Research: Shaping a Competitive Future with
ChatGPT: The objective is to create a cutting-edge solution that can automatically
and swiftly analyze websites, providing real-time, actionable insights to streamline
website functionalities, enhance user experiences, and maintain a competitive edge.
This entails reducing the cost and time associated with website analysis while ensur-
ing its effectiveness and accuracy. This research endeavor will contribute to the evo-
lution of web analytics, making it more accessible and responsive to the dynamic
needs of the digital realm.
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IMPROVING THE AUTOMATION SYSTEM FOR GRAIN PROCESSING
WITH AN OZONE-AIR MIXTURE

Piskun M.QO., Tychkov V.V., Trembovetska R.V., Halchenko V.Ya.
Cherkasy State Technological University, Cherkasy, Ukraine

The analysis of a number of studies shows that in order to obtain high-quality
grain seeds, the domestic agricultural machinery industry needs to demonstrate a
gentle technology for post-harvest processing and storage of grain raw materials.
This technology should be based on the use of the ozone-air treatment process, which
minimizes the mechanical impact of the working body on the grain, by improving
the technical means for implementing this technology. Ozonation improves the qual-
ity of seeds by reducing the consumption of pesticides harmful to human health,
while improving the grain drying process and extending the safe storage period of
raw materials.

At the current level of technology development, the proposed relatively inex-
pensive ozonation treatment option can be implemented without significant risks to
human health.

Therefore, the aim of the study is to improve the technology based on the use
of ozonation and to increase the efficiency of post-harvest processing and storage of
grain raw materials by developing technical means for the implementation of this
technology.

A rational method of ozonation for the accumulation and retention of ozone in
the grain heap is to set the ozone concentration in the supplied ozone-air mixture at
up to 25 mg/m? and carry out the treatment in several stages of 15 minutes each, with
a break between treatments of no more than 10 minutes, with a treatment duration
of at least 30 minutes.

The factor that determines the presence of ozone in the grain mixture after the
ozonizer is turned off is not grain moisture or the number of cycles, but the concen-
tration of gas in the raw material mixture.

To increase the efficiency of drying grain material, wet grain is pre-ozonized
before being fed into a continuous grain dryer. Depending on the initial state of the
material to be dried and the crop, the intensity of moisture loss in pre-ozonized grain
during the first 30-90 minutes of the process was 1.18-3.4 times higher than in con-
trol samples. Wet grain heaps were treated with ozone for 1.5-2 hours and 60-90
minutes of drying.

With an increase in ozone concentration to 200 mg/m?, the treatment time was
reduced by 2-10 times. If the content of this gas in the ozone-air mixture exceeds 1
g/m3, the exposure time is reduced by 100-200 times to several tens of minutes. In
all cases, the ozone treatment time should decrease with increasing ozone concen-
tration. To ensure process safety and extend equipment service life, the ozonator
operation mode should be less stringent, but the exposure time should be longer if
there is sufficient time.
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OPTIMIZATION APPROACHES
TO SOLVING INVERSE PROBLEMS OF ELECTROPHYSICAL
PARAMETERS OBJECTS RECONSTRUCTION
UNDER EDDY-CURRENT STRUCTURIZATION

Tychkova N.B., Halchenko V.Ya.
Cherkasy State Technological University, Cherkasy, Ukraine

Determination of the sub-surface permeability and conductivity profiles asso-
ciated with the properties of the testing objects material using non-destructive eddy-
current measurements allows us to trace the structural features of the product mate-
rial. This is of great importance when controlling a number of technological opera-
tions to improve their surface, monitoring changes in the state during operation, and
studying the chemical and phase composition.

To solve the inverse measurement problem, we use an optimization method
that minimizes the difference between the measured value of the eddy-current probe
EMF and the theoretical EMF value calculated using an electrodynamic model. After
optimization, we obtain profiles of the electrophysical parameters of permeability
and conductivity. However, to significantly reduce the requirements for computing
resources, it is proposed to use surrogate optimization, which involves the creation
of a surrogate model. To build a surrogate model, i.e., a metamodel that is much less
resource-intensive and reproduces the "exact" model with acceptable accuracy,
based on deep interconnected neural networks, it is necessary to create a training set.
For this purpose, we use an accurate electrodynamic model in conjunction with a
homogeneous computer experiment plan.

Two approaches are proposed to solve this problem.

The first approach is a classical surrogate optimization - the creation of a highly
productive metamodel in the search space, the dimensionality of which is determined
by summing the dimensions of the permeability and conductivity vectors. On the
basis of the obtained training sample, metamodels for the real and imaginary parts
of the eddy-current probe EMF were created. The average values of the FEM ap-
proximation errors for the training, cross-validation, and test samples were calcu-
lated in the ratio of 70x15x%15 %.

The second approach uses a surrogate optimization technique in a search space
of reduced dimensionality, i.e., a compact space. Its dimensionality implies adjust-
ments that allow finding a balance between computational complexity and accuracy
of the problem solution results.

The dimensionality of the space is reduced by applying the PCA method of
linear mapping of data to a new space of properties that are independent of each
other, with a slight loss of information. As a result of a rational controlled choice of
the dimensionality of the compact search space, this hybrid approach leads to a sig-
nificant reduction in the variables for the optimization algorithm, reducing the com-
putation time without a significant loss of solution accuracy, which makes it very
effective.
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IMPROVEMENT OF AN AUTOMATED COOLING SYSTEM
FOR MOLASSES IN SUGAR PRODUCTION

Tymoshenko O.V., Trembovetska R.V., Tychkov V.V., Halchenko V.Ya.
Cherkasy State Technological University, Cherkasy, Ukraine

The task of optimizing the process of producing yellow sugar by cooling the
molasses during its passage through a vertical crystallizer is, subject to technological
and structural hardware limitations, to maximize the depletion of molasses to the
optimum sugar content by adjusting the temperature of the mixed medium.

Given the high computational complexity, the task of improving the automated
cooling system for molasses in sugar production is divided and solved in two stages:

1) determining the optimal profile of the mash temperature, which maximizes
the deposition of the solid phase;

2) to realize the optimal profile, the flow rate and inlet temperature of water are
calculated in zones.

Thus, the aim of the research is to improve the automated system of cooling
the molasses in sugar production.

A technical solution has been developed to automate the process of preparing
the molasses for the separation of yellow sugar in a vertical crystallizer during its
cooling. It makes it possible to stabilize the concentration at the inlet to the vertical
crystallizer more qualitatively, which leads to a decrease in sugar losses from mo-
lasses.

The functional scheme of automation of the process of polythermal crystalliza-
tion of the final product molasses was improved. A DFD-diagram of data flows of
beet and sugar production was developed, and the main controlled and adjustable
parameters were determined. The most significant technological block in terms of
sugar losses and production economics is polythermal crystallization of sugar in ver-
tical crystallizers with high temperature.

A generalized mathematical model of sucrose solubility in pure and impure
aqueous sugar solutions has been developed. For several samples of impure solutions
with different types of non-sugars, two of which are of unknown nature, the regres-
sion coefficients of the generalized mathematical model were determined, which al-
low for high accuracy in calculating the solubility of sucrose.

The developed approach can be used to determine the solubility of not only
sucrose in impure water, but also other substances in other impure solvents. The
formulas for calculating the coordination number of hydration and surface tension at
the solution-crystal interface for sugar solutions have been developed.

The universal structure of the dependence of the saturation coefficient of im-
pure sugar solutions on the non-sucrose/water ratio and temperature was obtained
and studied.
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BUKOPUCTAHHSA METOAIB ITYMONOTJINHAHHSA
Y CUCTEMAX AYAIOAHAJIITUKHN

IMopomenko A.I., KoBanerko A.A.
XapKiBCHKUH HAIIOHAIFHUH YHIBEPCUTET PaliOeNeKTPOHIKH, XapKiB, YKpaiHa

Cucremu aynioaHaIIITUKY — [Ie KOMIUIEKCHI IIPOrpaMHi abo amapaTtHi CHCTEMH,
SKi IPU3HAYEH] I 00pOOKH, aHai3y Ta po3yMiHHs ayaioiHpopmarii [1]. Bonu mo-
3BOJISIIOTH BUTATYBATH LiHHI 3HAHHS 3 ay/i0JJaHNX, BUSBIIATH 3pa3Ky, PO3Ii3HABATH
3BYKH, aHaJII3yBaTh CTPYKTYpY ayAiOCHUTHAIIB i 6ararto iHmoro. Bukopucranus me-
TOJIB IIyMOIIOTJIMHAHHS MOXKE OYTH KPUTHYHO BaXXJIUBHM Yy 3a7adax oOpoOKH ay-
nioiH(popMariii, 0COOIMBO KOIH ayTiOCHTHAIH MICTSATh IIyMHU abo0 3MilIaHi 3ByKOB1
mkepena. KombiHaIis MeTOIiB ITyMOIIOTIIMHAHHSA Ta MOAUTY 3BYKIiB y 3a/1a4ax aHa-
i3y 3BYKY MOJKE CYTT€EBO ITiIBHUIIITH SAKICTh ay1I0aHATITUKA Ta PO3MTi3HABaHHS 3BY-
KoBHX AaHuX [2]. lle 0cobnmmBo akTyaabHO B IPHUKIIAJHUX IPOrpamMax, TAKHUX SIK CH-
cTeMH 0e3MeKH, CHCTEMH aBTOMaTHYHOTO PO3Mi3HABAHHS MOBJICHHS, CHCTEMH Kepy-
BaHHS 3BYKOM Ta iH.

MeToro 1onoBiai € JOCIHIIKEHHS! MOKIJIMBOCTI BUKOPUCTAHHS METO/IIB IIyMO-
MOTJIMHAHHS y CHCTeMax ayJiOaHaliTHKH Ha NPUKIaAl CUCTEMH pO3IMi3HaBaHHS
MoBH. [lepen TUM sIK MOJATH ayIOCHTHAIM HA BXiJ MOJEJI PO3Mi3HABAHHS MOBH,
BOHH MOMEPETHBO 0OPOOIAIOTHCS METOIOM IIIYMOTIOTTIMHAHHS.

B n0omoBii HABOAATHCS PE3YIBTATH TOCIIIKCHHS MOXKIUBOCTI BUKOPUCTAHHS
METO/IiB IIyMOTIOTTIMHAHHS Y CHCTEMax ayAi0aHaJITUKN Ha MPHUKJIaIi CHCTEMH PO3-
Mi3HaBaHHS MOBH. Y 3aj1adi ITyMONOTJIMHAHHS, OCHOBHOIO KJIacH(iKAII€I0 ITYMiB €
Kiacu(ikarlis 32 YaCOBUMU XapaKTEPUCTHKAMH.

VY nawiif knacudikarii IrymMu moAiIeHi Ha CTallioHapHi, HecTaIliOHapHI, IMITy-
JhCHI Ta Oe3mnepepBHi. HaBeneHi gaHI MOKa3yIOTh, IO BUKOPHCTAaHHS HelpoMepe-
JKEBHX METOJIIB IIyMOIIOTJIMHAHHS B 33J1a4i PO3ITi3HABAHHI MOBH MOXE 3HAYHO I10-
KpAaIUTH TOYHICTh PO3ITi3HABAHHS, OCOOJHUBO KOJIM ay1i0CUTHAIU MICTSITh HeCTalli-
OHapHi 200 IMITYJIbCHI IIyMH.

OnHUM 13 MPOPUBHHX MiJXOJIB IO HEHPOMEPEKEBOrO IIyMOINOTIIMHAHHS Ta
MOKpALIEHHsI MOBHOTO CUT'HAJTY BUSIBUBCS MiIX1/1 HA OCHOBI 3rOPTKOBUX HEHPOHHHUX
mepesx PoCoNet [3].
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METO/M NIABNIIEHHA EPEKTHBHOCTI
XMAPHUX OBYUCJIEHDb

Capanga C.M., SAkumenko A.C., bamsi6a FO.B., Cepux O.0., Bonk .M.
XapKiBCHKUH HAIIOHAIFHUH YHIBEPCUTET PaliOeNeKTPOHIKH, XapKiB, YKpaiHa

XMapHi 004HCIICHHS — 11e HOBa TEXHOJIOTIs, sIKa MPOIOHY€ iH(pOpMAIliiiHi 1o-
ciyru yepe3 IaTepHer. KilieHTH KOPUCTYIOTBCA TTOCITyTaMH, SIKi iM ITOTPiOHI, KOJH
BOHH MOTPEOYIOTH 1 TaM, 1€ BOHU XOUYTb, 1 IUIATATH JIMIIE 3a T€, 1[I0 BOHN CIIOXKMIIH.
OTxe, XMapHi 0OYHMCIICHHS MPOIOHYIOTH 0araTo repeBar, 0coONMBO Iis Oi3HECy
[1]. I'mrnboxe BUBUEHHS Ta pO3YyMiHHS HOBUX CHCTEM XMapHUX OOUYHCIICHD Ta iX KOM-
MOHEHTIB Ay’)Ke OTIOMarae BU3HAYUTH, IO MOTPiOHO 3p00HTH, 100 MOKPAITHTH ii
NpoayKTUBHICTb. OCHOBHHUIT pOKYC ICHYIOUMX alNroputMiB, a came meroniB PSO,
Round Robbin, SJF, Min-Min, Min-Max torto, € Te, 1110 BOHHA 00Y10BaHi Ha OCHOBI
4acy Ta BapTOCTi BUKOHAHHS mporpam [2].

OnHak 1i aNrOpUTMHU HE 3MOIJIM aJIeKBAaTHO BU3HAYMTH €HEPIOCIIOKHBaHHS,
BUKOPHCTaHHsI pecypciB 1 Oe3neKky B IUIaHyBaHHI poOouoro mporecy. st Bupi-
IICHHS 11i€1 MTPo0JIeMH NPONOHYEThCS 0araToliIbOBa CTPYKTYpa IUIAHYBaHHS XMap-
HHUX OOYHCIICHb.

MeTo10 A0MOBii € PO3IIIAA 3aIPOIIOHOBAHOTO (pEeHMBOpKA, SIKU BHKOHYE
JVHAMIYHE IUTaHyBaHHS poOodoro mpouecy. Po3riagaioTbes NMUTaHHS YHIKaJIbHOT
iIeHTU}IKAI] KOPUCTYBaYiB, METOIU PO3IOILTY IPOTPAMHUX 3aBAaHb 33 00UHCITIO-
BAILHUMH PECYpPCaMH, METOM MOHITOPHHTY Ta BHOOPY BipTyaJbHUX MAaIlHH.

VY nmokmnani mpencTaBiieHi KOMIIOHEHTH (hpeiiMBOpKa MiATPUMKH XMapHHAX 00-
YHCJIEHb, TOTIM ONHKCAHA 1]es, sIKa HAMAaraeThCs ONTHMI3yBaTH KEPYyBaHHSI LIIE€I0 CH-
CTEMOI0, SIKa MOXKE CKIIQAEThCs 3 0araThoX HEeHTpiB 00poOku nanux [3]. B ocHoBy
JIOCJTIJPKEHB MTOKJIA/IEHO METOIU MOJICITIOBaHHS CKIIAITHUX CHCTeM. TaKkoxX B JIOKJIa/i
OIMCAaHO CEepEeNIOBHUINE MOJEITIOBAHHS XMapHUX OOYHCIICHB, SIKE HAJla€ 3MOTY Olli-
HUTH JIOTIYHY CTAOUIBHICTh XMapH 3a Pi3HUX KOH(DIrypailiii 0e3 npoBeIeHHS SKCIIe-
PUMEHTIB y pealbHOMY XMapHOMY cepeoBuii. KopekTHicTh MOZIeIIOBaHHS MMiT-
BEPIKYETHCS Pe3yJIbTaTaMH TEOPETHYHHUX PO3PaXyHKIB BiIOMOI CHCTEMH MacoBOTO
00CITyTOBYBaHHS.
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MOJEJII TA METOJH PO3HNOAIJIEHHA OBUYHUCJJIIOBAJIBHUX
3AJJAY BTETEPOTEHHUX KOMIT'IOTEPHUX CUCTEMAX

Bonk M.O., JIa6azos B.I'., Kostyn €.1., 'opa M.B.
XapKiBCHKUH HAIIOHAIFHUH YHIBEPCUTET PaliOeNeKTPOHIKH, XapKiB, YKpaiHa

Ha cporonsi BifOyBa€eThCsl IHTEHCHBHHI PO3BUTOK iHPOPMAIIHHUX TEXHOJO-
Tiii, sIKi IOB'sI3aHi 3 PO3MOIUICHO 00poOKor0 AanuX. Hait0inpmn MaciTaOHI 3 HUX
npencraeisitote GRID - cuctemu Ta TexHonoril xmMapHux obuucnens (Cloud Com-
puting). Lli TeHaeHii BUKIUKAIOTh BEJIUKHUIA iHTEpeC A0 iHPOPMAIIHHUX TEXHOJIO-
Tii, siKi 3a0e31euyoTh podoui mporecis Takux cucremax. llle oaniero ocoOnuBicTIO
CY4YacHOTO CTaHy IIi€l Tamy3i € BUKOPUCTAHHS TeTEePOTCHHUX KOMITIOTEPHUX Pecy-
pciB i 3a0e3MeUeH s PillleHHs CKIIAHUX 3aBJaHb 30epiraHus ta o0pooku iHdop-
Mauii. [IpukiazoM MOXyTh BUCTYIIATH FETEPOr€HHI CUCTEMH OOYHCIICHB, K O
¢ yniBepcanpHuMu nporiecopamu  (CPU) BHKOpUCTOBYIOTH TpadivHi mpoiecopu
(GPU) abo nporecopu crienianbHoOro npusHauenns [1].

Oco0JIBOCTI TeTEPOreHHNX KOMITIOTEPHHUX CUCTEM MOTPEOYIOTh CHeLialbHUX
Mo/IeJIeH Ta METOIB yIpaBiliHHs. J[0 HUX BiTHOCATHCS CHCTEMH 3aXHUCTY TaHUX, PO-
3MOJIICHHSI PECYPCiB, MOHITOPHHIY Ta OLIHIOBAaHHS, MIATPUMKH (DYHKLIOHAIBHOT
CTIMKOCTI, )KHUBYYOCTi Ta CAMOBITHOBIICHHS [2].

MeTo1o po60TH € ZOCIIHKEHHS 3aC00iB I JBUIICHHS €()eKTUBHOCTI BUKOPHC-
TaHHS 00YMCIIIOBAIEHUX PECYPCIB Ta 3HMKEHHsI 4acy BUKOHAHHS 3aB/IaHb B FeTEPO-
TeHHUX KOMIT FOTePHUX CUCTEMaX IIITXOM pO3poOKH Ta peanizanii Moxene, MeTo-
IIB YIIPaBIIiHHS PO3IOIIIEHUM O0YUCITIOBATBHAM IIPOLIECOM.

OO’ €eKT TOCHIIKEHHS — PO3IOIUICHUIH 00YHCITIOBAIBHUI MPOLIEC B TETEPOreH-
HHX KOMIT'IOTepPHHUX CHCTEMaX.

OOroBOpIOIOTHCS OCOOIMBOCTI CTBOPEHHS HOBHX MaTeMaTHYHUX MOJIEIIeH po-
3MOIUICHOTO OOYHCIIOBAIEHOTO MPOIIECY, SKi BPAaXOBYIOTh TUHAMIYHY 3MiHY 00CS-
TiB am’siTi, IIOTOKIB JaHUX MK IPOTPaMHAMH KOMIIOHEHTAaMHM 3aBJIaHHS, Yac Mpo-
CTOI0, METO/IM CHHXPOHi3allii Yyacy BUKOHaHHS, Ta BUKOPHUCTOBYIOTh apXiTEKTypy
KOMIT FOTepHOI cucteMu. Taki MOZei JO3BOJISTh PO3POOUTH HOBI METOJH IS OLli-
HIOBaHHS Ta BHOOPY NpU3HAYEHb MPOrPAMHHUX KOMIIOHEHT OOYMCIIIOBAIBLHHX 3a-
BIIaHb 32 KOMII'IOTEPHUMH PECYpCaMH 3 ypaxyBaHHAM KiJbKICHHX OIL[IHOK PO3IO/Ii-
JICHOTO OOYHCIIOBAJIBHOTO Tpolecy. [IpakTuyHe 3HaYeHHsSI OTPUMAHUX TEOPETHY-
HHX pe3yJbTaTiB, ONMMCAaHNX B POOOTI IUIAHYETHCS B MIIBUILEHHI IIPOAYKTHBHOCTI
reTepOreHHUX KOMIT FOTEPHUX CHCTEM, 32 PAXYHOK CKOPOUYEHHS IIPOCTOI0 OOUHUCITIO-
BILHHUX PECYPCIB Ta 3MEHIIECHHS Yacy BUKOHAHHS 3aBJaHb.
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BHUMOI'X 10 AKOCTI TIPOI'PAMHUX CUCTEM

[Menera O.B., ®enopuenko B.M.
XapKiBCHKUH HAIlIOHAIFHUH YHIBEPCUTET PaliOCIeKTPOHIKH, XapKiB, YKpaiHa

MeToro 10mOBii € aHasi3 aTPUOYTIB SKOCTI, SIKi JI0O3BOJISATH MOKPALIUTH ede-
KTHUBHICTh POLIECIB PO3POOKU MPOrpaMHOro 3a0e3nedeHHs..

Bumorn 1o sikocTi, He3Ba)al4y Ha HEBEJIMKUI PO3MIp, CHIIBHO BIUIMBAIOTH HA
peai3oBaHiCTh BCi€l CYKYMHOCTI BUMOT, Ha TPYAOMICTKICTh, TPHBAJIICTD 1 BapTICTh
peaiizarii, a 0TKe, OKYIHICTh IHBECTHUIIIH Y PO3pOOKY 1 B IIIJIOMY MOXKJIMBY yCITillI-
HICTh IPOEKTY. 3 TOUKH 30py CHCTEMHOI iH)XeHepii, BUMOTHU 10 SIKOCTi MPOrpaMHO1
cucremu (I1C) € pi3sHOBHAOM CHCTEMHHX OOMEXeHb (constraints) i B IIboMy BOHH
BiZIPI3HAIOTHCS BiJl BUMOT 0 3Ai0HOCTeH (capabilities) cuctemu, mo y cBiTi IT 3a-
3BHYAil HA3MBAIOTh «(OYHKIIOHATEHIMEY [1].

Cutyaunii, 3a SKUX MOXK€ 3HaJOOWTHCS BUSIBISITUH aTpUOYTH SIKOCTI: SIKIIO BH
MPaIIoETe Ha CTOPOHI 3aMOBHHKA, TIOTPIOHO yoOe3meunTu cede Bifg Toro, mo I1C do-
pMabHO BUKOHYE BCi HeoOXimHI (DyHKIIIT; SKIIO BH MPAMIOETe HA CTOPOHI MiApsII-
HHKa, OTPIOHO apryMEHTOBAHO MOSCHUTH 3aMOBHHKY, YOMY IIPH BUOOPI EBHOT'O
pilieHHsT BapTicTh ab0 TEPMiHM PO3POOKU 30UIBIIYIOTHCS; SIKIIO BH MiATPHUMY-
€TC/IOPOOJIAETE CHCTEMY, MOTPIOHO MAaTH MOKJIMBICTH OIIHIOBATH i, BUSBIIATH
30HH PO3BHUTKY Ta CJIA0Ki MicLisl, TOPIBHIOBATH 3 aHAIIOTIYHUMH MPOAYKTAMH.

3 IeCSITKIB MOKJIMBUX aTPUOYTIB IKOCTI MOYKHA O3HAYMTH HAWBaXKJIMBINI y Oi-
JBIIOCTI NPOEKTIB [2]:

1. [ixg gac excrmuryatamii (Run-Time), mo Ha3uBaeTHCS 30BHIMIHBOIO SKICTIO
(external quality): mpoaykTuBHICTH, MacIITAOOBAHICTh, JOCTYIHICTh, HAAIHHICTB,
iHpopMamiiiHa Oe3mexa.

2. MopnepHnizamii (Design-Time), mo Ha3WBa€ThCSA BHYTPIIIHBOIO SKICTIO
(internal quality): 6€3MOMHUIKOBICTE KOy, 3MiHHICTh KO/, TIEPEHECEHHS KOy .

3. @axismi 3 Ul, moauHO-MaIMHHOI B3a€MOJIi1 IPOIIOHYIOTh XapaKTepUCTUKH
SIKOCTI, 3BaHi «sIKicTh y BUKopucTanHi» (Quality in Use). BaxinBa ocoGnuBicTh nux
XapaKTePUCTHK, IO BOHU OMUCYIOTh He cTiibku [1C, CKilbKU HaZicuCTEMY, 1110 CKJIa-
naetbes 3 11C 1 mopei.

Jist iX BUMIpIOBaHHs HE MOXKHAa YHUKHYTH JIFO/IeH, OCKUIBKH 1 XapaKTepuc-
THUKH B OCHOBHOMY OIUCYIOTb 3JIaTHICTb JIFOJIEH BUpILIyBaTH CBOi 3aBJaHHsI 3a JI0-
nomoroto [1C Ta 11 inTepdeliciB: pe3yIbTaTHBHICTD 3aCTOCYBaHHS, HABYaHICTb ede-
KTUBHICTh 3aCTOCYBaHHS, TOYHICTh 3aCTOCYBaHHS, CTOMJIIOBaHICTb IIPU 3aCTOCY-
BaHHI, 38JI0BOJICHICTb 3aCTOCYBaHHS.
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AHAJII3 CUCTEMHU CAMOJIATHOCTHKH TA CAMOBIJIHOBJIEHHSA
B XMAPHUX OBYNCJIIEHHAX

Jle6enes O.'.
XapKiBCHKUH HAIIOHAIFHUH YHIBEPCUTET PaliOeNeKTPOHIKH, XapKiB, YKpaiHa

XMapHi 00YHCIIEHHS BUMararoTh HaliiHOT, MacIiTabOBaHOI Ta BUCOKOIIPOIYK-
TUBHOI iH(ppacTpykTypH. 11100 3a0e3neunTy HapiliHy MIaTGOPMy XMapHUX 00UHC-
JIeHb, HEOOX1ZTHO CTBOPUTH CHCTEMY CaMO/IIarHOCTHKH Ta CAMOBITHOBJICHHS BiJ Pi3-
HUX 300iB 1 HecmpaBHOCTEW. J[ns BUKOHAHHS BUMOI CaMoOJiarHOCTUKU Ta ca-
MOBIJIHOBJICHHSI, TTOB'SI3aHMUX 3 €()EKTUBHICTIO, TOYHICTIO MMPOHOHYETHCS TiOpHIHNI
IHCTPYMEHT, 10 MoenHye B co6i MDD Ta BUKOpHCTOBYE mepeBaru 6araToBUMipHOL
JiarpaMu pimieHb Ta 0aiflecOBCHKHMA KiIacu(pikaTop.

Metoro nomoBigi € 3a0e3mnedeHHs (QYHKIIOHYBaHHA HaNiHOI TmaTgopMu
XMapHUX OOYHCIICHb NUIIXOM MOOYAOBH CHCTEMU CaMO/IiarHOCTUKH Ta CAMOBIIHO-
BJICHHS JUISL 3aII00IraHHs PI3HUM CHCTEMHHM 3005IM, BUIIaJKOBUM/HABMHICHHM He-
CIIPaBHOCTSIM TOIIIO.

B nomnoBini npornoHyeThest TiIOpUIHUN THCTPYMEHT, 110 BUKOPHCTOBYE Mepe-
Baru OaraTOBUMIpHOI JiarpaMu pilieHb, 0aileCOBCHKHI KiacudikaTop, Ui BHUKO-
HaHHS BUMOT' CHCTEMHU CaMOJIarHOCTUKH Ta camoBinHoBiIeHHs [1]. [TocrauansHu-
KaM MOCIYT XMapHHUX OOYKCIICHb MOTPIOHA HaJiiHA 1 BUCOKONPOIYyKTHBHA iH(pa-
CTPYKTYpa, 1110 JJO3BOJISIE KOHKYPYBATH Ha IIbOMY PHHKY, SIKHi po3BHBaeThcs. O0-
MiH pecypcaMy Ha Pi3HUX PIBHIX MPHU3BOAATH 0 MOSBU PI3HUX XMap. XMapu Ipo-
MOHYIOTh ABTOMaTHYHY 3MiHYy pO3MIpiB BipTyalli3oBaHHX pecypcis [2]. Macmrabo-
BaHICTh XMapH B OCHOBHOMY 3a0€3IE€UyEThCS 32 PaxXyHOK 30UTBIICHHS KITBKOCTI
MPAIIOI0YHNX BY3IIB i MOTpeOye TUHAMIYHOTO CAMOHAJAIITYBaHHS BiAIMTOBIIHO IO
et 6i3Hec-piBHI. XMapHi 0OYUCICHHS 3a0€3MeTyI0Th O0UHCICHHS IS CePBICIB
BEJIMKUX TPyl KOPUCTYBAdiB 1 JOMATKIB, TAKAM YMHOM, XMapH HapakaloTbCs Ha
MHOHHHI HEOE3MeKH, TakKi SK BHUIIAKOBI/HABMUCHI HECIIPABHOCTI, BIpyCHI 3apa-
JKEHHSI, CHCTeMHI 3001 1 T.1. [3]. B pe3ynpTari XMapu 4acTo BUXOJATH 3 JI/ly, CTAIOTh
CKOMIPOMETOBAaHUMH 200 MPALOIOTh MOTaHO i CTAIOTh HEHAIIHHUMU. Y 3B'SI3KY 3
UM JUTs 320e3MeUeHH s HaJiiHOCTI XMapy 004MCITIOBAILHOT 1aTOPMH, IPOIIOHY-
€TBCS TOOYAyBaTH CUCTEMY CaMOMAIarHOCTHKH Ta CAMOBIJIHOBJICHHS MIPOTH Pi3HUX
3001B Ta HECIIPAaBHOCTEH.
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MOJEJIb CUCTEMMU PO3III3BHABAHHSI KOPUCTYBAYA
3ATOJIOCOBOIO IJIEHTU®IKALIEIO,
BUKOPUCTYIOUYI KOPOTKI ®PA3HU

Bbonnapenko M.E.
XapKiBChbKHH HalllOHAJILHUI yHIBEPCUTET pallioeNeKTPOHIKH, XapKiB, YKpaiHa

B cyuacHOMy TEXHOJIOTIYHOMY CBiTi HOIIMPIOETHCS NPAKTHKA BUKOPUCTAHHS
cMapTdOHIB Ui BCIX BHUIIB TPaH3aKLid Ta 1X miaTBepIkeHHs. Omnatu 31iHCHIO-
I0ThCSL 32 JIOTIOMOTO0 MOOLNBHUX OaHKIBCHKMX NOAATKiB. JloaTKW MaroTh 3MOTY
Bepu(diKyBaTH KOPUCTYBaua B pasi moTpedu. Ha 3MiHy KIIACHYHUM MiH-KOJaM Ta Ia-
poisM mpuiinuIa GioMeTprdHa ineHTrudikaris. Jy>ke IIBHIKO PO3BHBAIOTHCS TEXHO-
Joril po3mi3HABaHHS BiIOMTKIB MaipLiB Ta OioMeTpii 00MMYYs, IPOTE BUPOOHUKHI
OMMHAIOTh TOJI0COBY imeHTH(iKamito [1]. Lle 3yMOBIIeHO THM, 110 KIIACHYHI METOIH
TOJIOCOBOI iMeHTU(IKAIII0 MTOTPEOYIOTh TOPIBHAHHS (ppa3u-Kiroda 3 TOBTOPCHHIM
1iei ¢pasm, ange OyBalOTh CleHapii, KOJIM KOPUCTYyBay Ha OJHE W Te came NMUTAaHHS
BIJITIOBiZa€ TO-Pi3HOMY.

ToMy BUHMKa€ MUTaHHS, SIK 11€HTU(IKYBaTH JIIOJNHY 32 FOJIOCOM Ta YHUKHYTH
BUKOPHUCTAHHSI CKJIQJIHUX JITOPUTMIB, IO NOTPEOYIOTh OUIBIINX TEXHIYHUX MOTY-
JKHOCTEH Ta 4acy BUKOHAHHS [2].

MerToro ronoBiai € orysi MoJesi roiocoBoi i1eHTUdIKalii B TEKCTO3aIEeKHIH
CHCTEMI.

OcHOBHa BiIMiHHICTh MO/IEJIi MOJISITA€ Y BUKOPUCTAaHHI ITepaTUBHOI iIeHTU]I-
KaIlii 3a JornoMoror kopotkux ¢pa3 [3]. Itepauii OyayTh NpoOAOBKYBATHCS, TOKU
CUCTEeMa He BUPaXye MOCTATHIN BiICOTOK CXOXKOCTI.

B momoBini HaBOAATHCS Pe3yIbTaTH EKCIIEPUMEHTY pobotu Moserni. HaBenewri
pe3yNbTaTH MOKa3yIoTh, 1[0 MOJIETh HAa OCHOBI KOPOTKHUX (pa3 il ouikyBaHHS HOCS-
THEHHS MOTPIOHOTO BiICOTKY MPOIIEHIX MEPEBUIITY€E HAIIIHICTh CTAHIAPTHOTO Me-
TOJy, KOJIM KOPHUCTYBau MOBHHEH JUIs 1IeHTU(IKALIi TTOBTOPUTH OJHY, aJie JIOBIY
(dpasy. Jauwuii migxig Moke OyTH BUKOPUCTAHHMA TaK CaMO i JIJISl TEKCTOHE3aJICHKHOT
CHCTEMH pO3ITi3ZHABaHHS IOJIOCY.

B nopansiomy cucrema notpedye J10JJaTKOBOTO 3aXUCTY BiJl 30BHILIHIX aTak.
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BUKOPUCTAHHSA IT'OJIOCOBOI IIEHTA®IKAIIIT
HA IMIIATTIPUEMCTBAX HA OCHOBI MOJIEJII CYMIIII TAYCA

bonnapenko M.E.
XapKiBCHKUH HAIIOHAIFHUH YHIBEPCUTET PaliOeNeKTPOHIKH, XapKiB, YKpaiHa

CyuacHi niIpUeEMCTBA BCE YacTillle MIPUXOIATH A0 MPAKTUKH BUKOPUCTaHHS
ITOPUTMIB PO3Ii3HABAHHS JIFOJAMHM 32 O10METPUYHUMHU JaHUMHU JUIs 3a0e3me-
YeHHs Oe3NeKH MPUMILeHb 3 PI3HUMU piBHsIMHU Oe3neku. Haiimommupenima npak-
THKOIO € BUKOPUCTAHHS KJIFOYIB Y BUIJISII KapTOK abo ieHTHdiKalis 1o BiIOUT-
KaM IaJIbIIB, aJie Lie He 3aBXK/IU 3py4HE PillIeHHs, HAIPUKJIAJ, SKIIO CIiBPOOiT-
HUKH 32 MalOTHCS TPAHCIIOPTYBAHHIM YOTOCh 200 MAlOTh Pi3HOMAHITHY aMyHILiF0
TaKy, K 3aXHCHI KOCTIOMH ToI0. ToMy Bce Oinblie HabyBa€ MOMIMPEHHS PIlICHHS
Ha OCHOBI T0JI0cOBOT inenTH(iKarii groqunau [1]. Jls 3a0e3nedeHHs Halle)KHOTO
piBHS OE3MEKN KIIACHYHI TEKCTO3AIKHI METOAH NOTPeOyIOTh 1-3 cekyH/Hi 3a-
NIMCH, TSKCTOHE3aJIe)KHa CHCTeMa ITIOBUHHA MaTh 30 CeKyHIHHMI 3pa30K KOPHCTY-
Baya i B MOHAWMEHIIIe 6 CeKyH[ [UTs Tpoliecy inenTudikamii [2].

MeTo¥r TOMOBIi € 0TI MOIEI TOJIOCOBOI iIeHTH]IKALT B TCKCTOHE3aICHK-
Hiif cucteMi. OCHOBHA BiZIMIHHICTh 3aIIPOIIOHOBAHOTO PIllICHHS ITOJISITAa€ B BUKOPHU-
crauHi MetoiB Mozeni cymimi ['ayca [3].

B nonoBizi HaBOAATHCS Pe3yJIbTATH EKCIEPUMEHTY pOOOTH MOJIEN] Ha Pi3HUX
MPUKIJIaIaxX anaparHoi apxiTektypu. OTpuMaHi 1aHi HA0UHO JAEMOHCTPYIOTh 3aJIeK-
HICTP Yacy motpioHoro s ineHTH(diKamii Bix 00cATy BOYIOBaHOI mam’sITi. 3aJIeKHO
BiJ arapaTHoi 6a3u 3aJIeKUTh SKUM CIIOCOOOM MOJKITHBE MOKPAIICHHS Yacy iIeHTH-
¢ikamii. [IpoTe HagMipHE TOKpaIIeHHS apXiTEKTYpHOI 0a3W MiABHINyE IiHY pi-
IICHHS JI0 PillICHb 3 BUKOPUCTAHHIM PO3ITi3HABAaHHS CITKiBKH Oka. OTHIM 3 BapiaH-
TOM, 1[0 MOKE€ 3HAYHO MOKPAIIUTH YaC BUKOHAHHSI, € IEPETBOPSHHS THUIIIB JaHUX 3
TUTaBal0Y0I0 TOYKOIO y LI 3HAYCHHS, OpraHi3allis OLIbII0T KUTBKOCTI iTepamii, mo
MIATPUMYE J03BOJICHHH BiACOTOK HamidHOCTI. Il]e ogHMM BapiaHTOM ITiABHIICHHS
MIBUAKOCTI € MapaJiesnizalisi Mpolecy NOpiBHSIHHS BEKTOPIB O3HAK TOJOCOBUX JAO0pi-
HKOK.
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BIL/INB PIBHsI 3HAHHSI MOBH HA HAI'I_;II‘/JIHICTL
roJOCOBOI IAIEHTUDIKALII

bonnapenko M.E.
XapKiBCHKUH HAIIOHAIFHUH YHIBEPCUTET PaliOeNeKTPOHIKH, XapKiB, YKpaiHa

CyuacHi peastii HOKa3yl0Th B&XKJIMBICTh OpTaHi3allii 3aXUCTy CUCTEM BiJl 371aMiB
Ha BUCOKOMY piBHi. JKoJeH iCHyrOUMi MeTO]| He J1a€ OBHOI[IHHOTO 3aXHUCTY, aje
caMUM HaJIHUM BHIIOM 3aXUCTy € BUKOPHCTaHHs OIOMETpHYHMX NaHuX. Taki me-
TOJM SIK BIIOWTKM NAabIiB YM CiTYATKA OKa € CTAaTHYHUMH JaHUMH. | 0J0ocoBa x
ineHTHdIiKallis 3aNeKUTh Bil BUMOBH, sika Moxke OyTH pisHoro [1]. Skio mepcowa,
KOTpa IPOXOIUTh 11eHTH(DIKAIiI0 Ma€e IOTAHWN PiBEHb 3HAHHSI MOBH, TO iCHY€ MO-
JKJIMBICTh BTPATH BIACOTKY HAAIHHOCTI IMepeBipky. 3HAHHS MOBH BIUIMBA€ HA TaKi
ACIIeKTH, SIK BUIMOBA, aKLICHT, PUTM MOBJICHHS Ta MOBHi 0co0imBocTi [2]. Takox ro-
JOcOBa imeHTU(IKALiA MOXe OyTH IyTIUBOIO O 3MiH, TAKHX SK XBOpOOHW, BTOMA
a00 3MiHHM HACTPOIO, SIKI MOXKYTh BIUIMBATH Ha apameTpu ronocy [3].

MeTo10 A0MOBii € IPOBEICHHS SKCIICPUMEHTY BIUIUBY PiBHS 3HAHHS MOBH
MepCOHM Ha HaJliiHICTh ToJI0coBoT ineHTudikanii. [IpoBeneHo nekinbKa ekcrepume-
HTIB 3 Pi3HMM piBHEM 3HaHHS MOBHU. B eKkcriepMMeHTI BUKOPHCTaHI yKpaiHChKa Ta
aHIJIIHChKA MOBA.

Jliis mpoBeneHHsI eKCIIEPUMEHTY OyJM 3aiydeHi 3 0coOH 3 pi3HUM piBHEM
3HAHHS MOB. B JOTOBIili HABOAATHCS PE3YJIbTATH CKCIICPUMEHTY, SKi IEMOHCTPY-
I0Tb, 1[0 CHCTEMa, 5IKa BUKOPHCTOBYE KOPOTKI ()pa3u € MEeHII MiATBEPPKEHOIO T10-
MHJIKaM [IPY IOraHOMY PiBHI 3HaHHS MOBH. Y pa3i K, KOJIM CHCTEeMa TeKCTOHe3ale-
JKHa, TO MalO4U CepeHii piBeHb 3HAHHS MOBH, CHCTEMa MAa€ HEBEJIMKHUI criaj Bil-
COTKY, aJie SKIIO IIepCOHa Ma€ HU3bKUH PiBEHB, TO BIICOTOK BJATUX iACHTH(IKAITIH
CTa€ HU3BKHM, a TAKOXK TPAIUIIOTHCS CUTYAIIil, KOJH iIeHTU(IKAIIS IepepUBAETHCS
yepes AeeKTH roI0CcoBOi JOPIKKH.

TakuM YMHOM MOKHA KOHCTATYBaTH, 1110 PiBEHb 3HAHHS MOBH € Ba)KJIMBUM ac-
MEKTOM T0JIOCOBOT imeHTH(IKAITIT.
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PO3III3BHABAHHS TBAPUH
3A T'OJIOCOBOIO IIEHTUDIKANIEIO

bonnapenko M.E.
XapKiBCHKUH HAIIOHAIFHUH YHIBEPCUTET PaliOeNeKTPOHIKH, XapKiB, YKpaiHa

VY cy4acHOMYy CBITi, € TEXHOJIOTI] CTPIMKO PO3BUBAIOTHCS, FOJIOCOBA 1/ICHTH-
(hikarlis TBAPUH CTa€ HOBUM CIIOBOM B HayIli Ta JOCHTIDKeHHsX. [lel 3axommooynii
HanpsMOK BUBUYCHHS CIIPUSE HE JIMIIE TOYHOMY BH3HAUCHHIO Pi3HUX BHIIB, ajie i
BIZIKpUBAE MUISIXU JUISl TJIMOLIOTO PO3YMIHHS IXHBOTO CIIIJIKYBAaHHS Ta B3a€MOJII B
NPUPOTHOMY cepeioBHILi. MeToJ1 roocoBoi ifeHTH(IKALIl IPyHTY€EThCS Ha aHAai31
YHIKaJIbHUX aCIIeKTiB 3BYKOBOTO CIIEKTPY, 110 TeHEPYIOTh TBapuHU. KoxkeH B1I Mae
CBilf XapaKTepHHI aKyCTUIHUH BiIOMTOK, 110 BH3HAYAETHCS OCOOIMBOCTAMH TOJIO-
COBHX CTPYKTYD, PUTMIB Ta iHTOHamii. Takuii miaxix Hagae MOXKITUBICTD BUSHAUYUTH
HE JIMIIe BUA, ale i iHAWBiAyalbHUX MPEICTaBHUKIB Ta iXHi 3BUYKU. Panime mis
nepeBipky ineHTUdIKaLiT TBapUH 32 cy0’ eKT Oyio oOpano cobak [1]. B upomy exc-
HEPUMEHTI MPOBEICHO SKCIIEPUMEHT 3 BUKOPHCTAHHAM KOTiB. PocmizHaBaHHS TBa-
pPHH MOke OyTH KOPHUCHMM, 1100 3HATH, siKa caMe TBapuHa Kinde. Pi3Hi TBapuHU
MaroTh Pi3HI F'OJIOCOBI YaCTOTH, & OTKE, TOYHICTh BU3HAYCHHS KOHKPETHOI TBAPHHHU
€ Buio1o. Lle o03Hauae, o cucTteMa Moke OYTH TaK0K KOPUCHOKO Y BUKOPUCTaHHI
JUISl CTBOPEHHS OE3MeKr B 300IapKax, eKomapKax, Tomo. Takox Taki CUCTEMH MO-
JKYTh BUKOPHCTOBYBATHCh B BETEPHHAPHUX KIIIHIKAX.

MeTo10 10MOBI/li € IPOBEACHHS EKCIICPUMEHTY ieHTH(]IKaIlii TBApHH HA OC-
HOBI KOTIB. J[J1s eKCIIepuMEeHTY BUKOPUCTaHI Pi3HI BHIU TOJIOCOBOI aKTUBHOCTI KO-
TIiB TaKi, SK MypYaHHs, IIUITiHHS Ta 1HIIII.

B 10moBii HABOIATECS PE3yJIbTATH EKCHEPUMEHTY, SIKi AEMOHCTPYIOTh, 11O
izeHTU]IKALlA TBAPHH € PeasbHOI 3a/1aueto. Pe3ynbTaTu JEMOHCTPYIOTh BUCOKHIA
PiBEHP HAMIHHOCTI, HEJJOJTIKOM € BEITUKUI PO3KHUII BiICOTKA BAANHX iMeHTH(DIKALIIH.
Jist noAanbuioro po3BUTKY TEMaTHKH MPOIIOHYETHCS IOPIBHSHHS PI3HUX METOJIIB
roJiocoBoi ieHTH]iKallis], a TakoXkK 3ac00H iX TiOpuan3aLlii.
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IOJIOCOBA INEHTU®IKANLA
HA OCHOBI IPUXOBAHOI MAPKOBCBKOI MOJEJII

bonnapenko M.E.
XapKiBCHKUH HAIllOHAIBHUH YHIBEPCUTET palioeeKTPOHIKH, XapKiB, YKpaiHa

I'onmocosa ineHTH(IKALIS OAHA 3 MEPCIEKTUBHUX HANPSAMKIB OpraHizauii 6e3-
MEeKH 3 BUKOPUCTAHHIM 010METPUYHMX JIaHUX JIIOJMHHU. 3HAYHOIO NepeBarolo Me-
TOJy € HENOTPiOHICTH (DI3MYHOTO KOHTAKTYy 3 3YMTYBAueM, K Y 3UYMTYBaHHI BijOu-
TKY MaJIBISE Ta HEMOTPIOHICTh (PiKCYBaTH MOJIOKEHHS YaCTHHU OOJIMYYS UM OKa, SIK
y MeTO/IaX 34MTYBaHHs JieTajeld o0auyust abo poroBulli oka. Aje MeTo]] Mae i cBol
CKJIaTHOCTI, IO TAKMX MOYXHA BiTHECTH Pi3HI THITH €KOJIOTIYHOTO IIIyMY, BiICYTHICTb
YITKUX MEeX MK (hoOHeMaMu, 3MiHEHHS 0COOIMBOCTI MOBIIS BiTHOCHO TOCIiIOBHO-
cti horeM, Tomro [1]. Ane gacTo 3ycTpidaroThes XUOHI YSABICHHS, IO TOJIOCOBY ij1e-
HTH(]IKAIFO MOXKHA JISTKO 00IYPHUTH 3a JOMOMOTOI TUKTO(OHY a0 BKpaBIIN MO-
Ieib ronocy [2]. BukopuctaHHs TUKTO(OHIB € PealbHOK 3arpo300 IS CHCTEM
imeHTUdIKaIil, aje KOJHa CHCTeMa He rapaHTye aOCOJIOTHY CTYIiHb HaXifHOCTI.
OnHoro 3 cyyacHHX JJIs1 0OpOOKH 3ByKOBOT JOPIXKKH € MApKOBChKa Moeb [3].

MeTo¥ TOMOBIAi € OIS CUCTEMHU TOJOCOBOI ineHTU(IKALIT HA OCHOBI Map-
KOBCBKOT MOJIEJi CTIHKOi 10 CTOPOHHIX HIyMiB Ta BHUSBJICHHS MiJPOOKH TOJIOCOBOT
JOPDKKH. 32 OCHOBY cuctemH B3saT0 V0izLocK 3 HanOya0BOK0 1715t IEPEBIPKH IiTiC-
HOCTI TOJIOCOBOT JTOPIXKKH.

B nomoBini HABOIATECS Pe3yNbTaTH SKCHEPHMEHTY, SIKi AEMOHCTPYIOTh, IO
JIOJJaBaHHS IIPOMIXKHOTO €TaITy Mi>K OTPUMAaHHSIM T'0JIOCOBOT TOPIKKH Ta 00pOOKOI0,
a came: aHaJli3 TOJIOCOBOI JOPIKKK Ha MOXKIIUBY MiApoOKy. /It ekcriepuMeHTy 00-
paHo JeKiTbKa BUMA/IKIB: 3BUYAlHI, CIipo0a HECAaHKI[IOHOBAHOTO JOCTYITYy Ta 3MiHa
TOJIOCY 4epe3 3acTyny 4d iHmi ¢akTopu. BinCOTKH BiAOBIAHO EKCIIEPHIMEHTIB €
taki: 88%, 1% ta 70%.

TakuM 4MHOM pe3yJbTaTh TMOKa3yloTh, IO JOJATKOBA MepeBipKa IIICHOCTI
JIOPDKKH MiJIBUILY€E HAAIHHICTh CUCTEMH, ajie MOTPeOye 10JaTKOBOTO Yacy 0OpOOKH.
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BEB-CEPBIC BPAY3EPHUX OHJIAMH ITOP

Cypraii P.B., bornapenko M.E.
XapKiBCHKUH HAIlIOHAIFHUH YHIBEPCUTET PaliOCIeKTPOHIKH, XapKiB, YKpaiHa

VY cydacHomy iH(opManiiiHOMYy CycHijbCTBI Opay3epHi irpu 3aiiMaroTh 0Co-
OnmuBe Miciie sk momyJisipHa opMa po3Baru Ta corianbHOi B3aemoii. [Ipote icHy-
1041 OHJIAH-CEePBICH Opay3epHHX ITOP CTUKAIOTHCS 3 MPOOIeMaMu BiJICYTHOCTI 3Ma-
rajJbHOTO €JIEMEHTY, OOMEXEHUMH MOXKIMBOCTSAMHU COIaJIbHOI B3aEMOJIIT MiX KO-
pHCTyBauaMH, HEAOCTATHIM piBHEM T'€HMILICHHOTO 3aTy4eHHs Ta 0OMEXEHOO Mij-
TPUMKOIO 3 OOKy anmiHicTparii. I3 3aBJaHHAM MiABHUICHHS COIIANILHOI CKJIAI0BOT
OB’ s13aHa HEOOXiTHICTh 3alpOBAUTH CHCTEMY JPY3iB, OHJIAWH YaTiB Ta TaOIHIb
PEUTHHTIB.

MeTtoro po6oTH € po3poOKa BeO-cepBicy Ha Opay3epHill mraTdopmi, o mpo-
MOHY€ 1HTErPOBAHUH MIAXiJ JO COIMIaNIFHUX B3a€MOJIN, TeHMIDICIO Ta 3MarajlbHUX
€JIEMEHTIB.

ITpoekT nmoOyaoBaHO 3 BUKOPHCTAHHIM Cy9aCHUX TEXHOJIOTiH B€O-pO3pOOKH.
VY nocnimkeHHi nepeadayaeTbes MOTIHONCHNH aHami3 moTped ayauTopii, a Takox
PO3p0o0OKa ONTUMI30BaHHUX ANTOPUTMIB AJISI MTiABUIIEHHS IIPOAYKTUBHOCTI Ta IMOKpa-
IICHHS KOPUCTYBAJIbHUIILKOTO JOCBiAY. OCOOIMBICTIO CEPBICY € 3aCTOCYBaHHS aia-
OTHBHOTO METO/Iy TIPOSKTyBaHHs BeO-au3aitny [1] 3a momomororo texuomoriit CSS3
Ta (peiiMBopky Bootstrap 5. 3aBasku oMy MiHIMI30BaHa 3aJICKHICTh I BUKO-
pUCTaHHS KOHKPETHHUX IPUCTPOIB Ta 3p0OUTH iHTEepdeiic OLIbII THYYKAM Ta ajJall-
TUBHUM JI0 Pi3HUX (OpMATIiB EKpaHy.

BripoBapkeHHS KOMYHIKaTHBHOI CKJIJ0BOi IO TPOEKTY, a CaMe: CUCTEMH
Jpy3iB, OHJIAIH-YaTH, TAOIUIIl PSUTHHTY Ta aAMiHICTPATHUBHOI ITaHENi, 00YMOBIICHO
BUKOPHUCTAHHS CepBEpy, po3po0ieHOro Ha MOBi porpamyBanHs PHP Ta ¢peiimBo-
pky Laravel [2].

Li iHcTpyMeHTH 320€3NeUyIOTh MBHIKY B3a€EMOJII0 3 KIIEHTCHKUMH 3aIlu-
Tamu Ta 6a3or0 maHux MySQL st 30epiranHs JaHUX KOPHCTYBAdiB.

JIBoHarnpapieHuii MOBHOMYIIIEKCHMH KaHa 3B'13Ky depe3 oguH TCP-coker
3abe3neuye nporokon Web-Socket [3], sikuit 3a6e3nieuye MUTTEBY Tepeiady JaHux
MiX KIIIEHTAMH Ta CEPBEPOM, IIO Ja€ MOKIIMBICTH peani3yBaTH MIBUAKHIA Ta Oe3re-
YHUH OHJIaMH-yaT.
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CHUCTEMA MOHITOPIHI'Y ITYCKIB PAKET
B TIPUOPOHTOBUX TEPUTOPIAX
3 A JOIMMOMOTI'OI0 HITYYHOTI'O IHTEJIEKTY

Bbonnapenko M.E.
XapKiBChbKHH HalllOHAJILHUI yHIBEPCUTET pallioeNeKTPOHIKH, XapKiB, YKpaiHa

CyuacHi yMOBH OTpeOYIOTh HOBHX PILlIeHb JUIsl OpraHizanii Oe3nekH mij yac
MOBITPSTHUX aTak, NPUKJIAJOM SIKHX € pakeTHI yaapu. Yepes OIu3bKicTh MpUQpOH-
TOBHX MICT Cy4YacHi HOBITPSIHI CUCTEMH HE BCTUTAlOTh OINEPATHBHO IONEpEKaTh
npo HeOe3neky. Benukoro nmoumpeHHs HaOyJIM KaHaJIM B COLIAIbHUX Mepexax, L0
TOTIEPEeKAIOTh PO HeOe3MeKy. AIMIHICTPAaTOPH TaKUX KaHAIIB CIHPAIOTh Ha Bi3y-
ANBHUI MOHITOPHHT TOPHU30HTY 3a JOITOMOTOI0 KaMep Ta aHaJIi3 MiCI[eBHX YaTiB 30H,
SIKi BUKOPHCTOBYIOTECS IS ITyCKiB pakeT. CTae 3a1a4a aBTOMAaTH3yBaTH IIPOLIEC MO-
HITOPHHTY 3a JONOMOI'OI0 CYYaCHUX TEXHOJOTIYHUX DillleHb HAa OCHOBI IITYYHOTO
intenekry [1].

Merto10 10M0BiAi € cHCTeMa MOHITOPHHTY ITYCKIiB PaKeT 3a JOMOMOTOI0 LITY-
YHOTO IHTEJIEKTy. B OCHOBI CHCTEMHM JIC)KUTh BUKOPUCTAHHS FOPUIN3AIlis aHATi3Y
300paKEeHHS 3 KaMep CIIOCTEPEIKCHHS Ta aHaNi3y MOBIJOMJICHb B MICIIEBUX YaTax
[2]. O6pobKa 306pakeHHs BUKOHYETHCS HA OCHOBI IITYYHOTO iHTENEKTY Ta BIAKpH-
Toi 6ibmiorexu TensorFlow. Meroro 06pobku 306paskeHb € 3HAXOKCHHS Craiaxis
Ha TOPHU3OHTI, SIKi 3a3BUYall 3’ ABJISIFOTHCS Y MEPII CEKyHIU MycKy pakeT. JlomaTko-
BUM aCIIEKTOM € MOHITOPHHT MICIIEBHX YaTiB, JI¢ YacTO JIIOAU MHIIYTh CTAaHIAPTHI
(hpasu mig yat myckiB pakeT. Llei MexaHi3M pealizoBaHO 3a JOITOMOTOI0 TPUTEPHOTO
METOY.

[JaHa cuctema JO3BOJISIE aBTOMATH3YBATH IIPOLIEC MOHITOPUHTY, alle Ma€ Ba-
MBI Heoniku. [lo-mepie, criaaxyu Ha TOPU30HTI MOXKHA OaYUTH JIMIIE BHOYI, 32
YMOBH T'apHOT OTO/IM Ta BUAMMOCTI. AJie Mae 3MOT'Y IIPOIOBKYBATH MOHITOPHHT Ha
OCHOBI MicIeBUX 4atiB. Takox cucteMa norpedye obiagHaHHs i Oe3nepepBHOT
00pOOKH 1aHKX, @ BAKOPUCTAHHSI XMAPHUX O0YHCIIEHb € HEMOKJIMBUM 4€pe3 YacoBi
BTpaTH Ha Tepeaady JaHHX.

Jane pimeHHs MOke OyTH 00’ €JHAHO 3 JOAATKOM, SIKHii Oy/1e TOBIJOMIISATH
B pa3si HeOe3eKH.

[pexncraBnene pileHHs: Ma€e qoJaTKOBE iIHPOPMYBaHHS Ta MOXKE OyTH BHKO-
pHCTaHO JIMIIE pa3oM 3 odiuiifHoIo iHpOopMAIIi€lo.

Cnucok Jitepatypu

1. Jlaepyt O.0., Jlapyt T.B., Knumosuu O.K., 3nopenko F0.M. HogitHi TexHomnorii
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91-101.

2. Kent L. Biringer “Missile Threat Reduction and Monitoring in South Asia” DOI:
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PO3POBKA MOBIUIBHOI'O ®ITHEC JOJATKY
3 BUKOPUCTAHHAM HITYYHOTI'O IHTEJIEKTY

Bonnapenko C.B., bornapenxo M.E.
XapKiBCHKUH HAIIOHAIFHUH YHIBEPCUTET PaliOeNeKTPOHIKH, XapKiB, YKpaiHa

VY cydacHOMY CBITI JIFOJIM aKTHBHO 3aiMaroThcs (hiTHECOM. AJie HE BCIM MiX0-
JUITh TPEHEpH Ta X MeTou. ToMy BEJIMKOTo IMOIMHMpeHHs 3100yau (iTHEC 10JaTKN
SIK TIOIYJISIPHU#T 3aci0 JUTs1 BEIEHHS 310pOBOTO XUTTs. JlonaTku gonomararoTs Gpop-
MYBaTH PO3KJIaja Ta BHIM 3aHATH, BPaXOBYIOTh aKTHBHICTh Ta IHII MapameTpH.
[Ipote Gararo icCHYIOYHX JTOJATKIB CTUKAIOTHCS C IPOOJIEeMaMHy BiICYTHOCTI CHHXPO-
Hi3arii 31 cMapT-TOAUMHHIKOM, 3MarajibHOTO EIEMEHTY, B3a€EMO/Iii 3 iHITNMH KOpHC-
TyBadaM#, 0OMEKEHOIO MATPIUMKOIO 3 OOKY aJIMiHICTpaIlii, a TAaKOXK 3 CTATHIHUMHU
MPOTpaMaMH BIIPAB, SIKi HE BPaXOBYIOTh 1HIHMBITyalbHI 0COOIHUBOCTI KOPHCTYBAUiB.
Jnst BUpiMIeHHs 3aBOaHHS MiJBHIICHHS 3pYYHOCTI KOPHUCTYBAHHS Ta COLHalbHOT
CKJIa[IOBOI HEOOXiJHO TOJaTH CHCTEMY IPY3iB, PEHTHHTY Ta IITYYHUH IHTEICKT IS
iMiTamii TpeHepa, o Oye T03BOIATH CTBOPIOBATH IIPOTPaMH BIIPaB IIiJT 0COOINBO-
CTi KO’)KHOTO KOpUCTyBaya.

MeToro gonoBini € po3pobka MOOLTEHOTO 10AaTKY Ha iaTdopmi Android, 1o
MPOIIOHY€ IHTErPOBAaHMM MI/IXiJ A0 3pYYHOCTI, 3MarajibHUX €JIEMEHTIB Ta COLiab-
HUX B3aeMofii. IIpoekT OpieHTOBaHHMI Ha BHKOPUCTaHHS CY4YacCHHMX TEXHOJIOTIH
KpOCIUIaT(GOPMOBOT pO3pOOKH. Y MOCIIIKECHHI NepeadavacThes MOTrauOIeHUi aHa-
73 moTped ayauTopii, a TakoX Po3poOKa ONTHUMI30BaHUX ANTOPHUTMIB AJIS ITiIBHU-
IICHHS MPOJYKTHBHOCTI Ta MOKPAIEHHs KOPHCTYBaIBHHIBKOTO N0ocBiny. onartok
OyB po3po0IIeHNIT Ta CIPOSKTOBaHKH 3a gornoMororw ¢peiimBopky Flutter Ta MoBH
nporpamyBanHs Dart. Ile poGuTh MpoeKT KpocIaThopMOBHM JA0JATKOM 3pyYHUM
JUIsl BAKOPUCTAHHS Ha Pi3HUX HPHCTPOSIX.

BripoBa/keHHS OHIIAH CKJIaI0BOT 10 IPOEKTY, a caMe CHCTEMH APY3iB, peid-
THUHTY, 00YMOBJICHO CEpBEpHOIO YacTHHOI Ha MoBi Dart. Ile 3a0e3neuye mBuaky
B32€EMOJIIIO 3 KIIIEHTCHKUMH 3anuTaMu Ta 0a3oro nanux SQLite. [{is peanizanii mry-
YHOTO IHTEJIEKTY TpeHepa OyiiM BUKOpHCTaHi MOBa nporpamyBanHs Python Ta 6i0-
mioreka TensorFlow. Ha ocHOBI BUOOpY KOpHCTYBada pe3ysbTaTiB TpeHyBaHb Hop-
MYETBCS Ta KOPEr'yeThCsI IPOrpama BIIPaB.

Cnucoxk Jirepatypu

1. Kamunaesud H., I'ineBanoB P. I'. Po3po0Oka kpoc-tutatgopMHNX qoaaTKiB MoBoo Dart
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2. Gevorkyan Migran N., Demidova Anastasia V., Demidova Tatiana S., Sobolev Anton
A. Review and comparative analysis of machine learning libraries for machine learning. 2019.
C. 1-11. DOI: https://cyberleninka.ru/article/n/review-and-comparative-analysis-of-machine-
learning-libraries-for-machine-learning/viewer
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BUKOPUCTAHHS INTYYHOTI' O IHTEJIEKTY
JJIs1 KEPYBAHHSA POBOTH CBITJIO®OPIB

Bonnapenko €.10., borgapeako M.E.
XapKiBCHKUH HAIllOHAIFHUHA YHIBEPCUTET PadioeNieKTPOHIKH, XapKiB, YKpaina

B cyuacHOMY CBITi CBITJIO)OPH € BRXKIMBUM €JIEMEHTOM TPAHCIIOPTHOI iH(pa-
CTPYKTYpH MicTa 1 3a0e31euytoTb 0e3IeKy pyXy aBToMOOLIiB Ta mimoxo/is. [Ipore
HepalioHaIbHE PEryJIIOBaHHS PEXUMIB CBITIIO(pOpa NPU3BOIAMUTH /0 3aTPUMOK Ha
JIOpO3i Ta MOKE CIPUYUHUTH aBapito.

Tomy, Bukopucranus mryyHoro inrenekty (ILI) s perysaroBanHs IUX pesKu-
MiB MOXe OyTH e()eKTHBHHM CIIOCOOOM MOKpPAIIeHHS TPAHCHOPTHOI ITOCTYITHOCTI
MicTa Ta 3abe3nedenHs Oe3neku Ha goporax [1]. Taki MeToan DO3BOJISIOTE TPiOpH-
Te3yBaTH HANPSIMKH, BUIU TPAHCIIOPTY, TOLIO.

MeTo10 po60TH € BUBYCHHS MOXXIIMBOCTEH BUKOPHCTAHHS IITYYHOTO iHTEIe-
KTy JIJIs PeryIIOBaHHS PSKUMIB CBITIIOPOPIB Ta OIIHIOBAHHS SKOCTI TaKOTO Iif-
X0ny.

B 1omnoBizi po3risHyTO alrOPUTM, SIKHH MPIOPUTE3y€ Ti HAMPSIMKH, KOTPHUMHU
13UTh MiCbKUI TPAHCIIOPT.

3anpornoHoBaHO BUKOpUCTaHHs mTy4Horo iHtenekry (ILI), sikuii anamizysa-
tuMe Tpadik Ta mijmamroByBatume podoty ceitinodopa [2]. I 3moxke nerko mac-
mTadyBaTHCS, JOJAI0YM B CHCTEMY BCE HOBI JOPOTH Ta Mepexpects, 100 Halkpa-
MM YUHOM CHHXPOHI3YBaTH pyX aBTOMOOLTIB. [HCTpyMeHT 3maTHUi Oyae BHU3HA-
YHUTH Ta NPOTHO3YBaTH OOCSTH pyXy Ha pi3HUX Hampsmkax. LITy4HHd iHTeNeKT
3MO’€E TIPOBOJUTH MOHITOPHHT MOTOKY aBTOMOOLTIB Ta MIMIOXO/IB 32 JJOIOMOTOI0
KaMep, 1 3MIHFOBaTUME PeXUM poOoTH CBiTIO(hOpa, HATAI0YH ITepeBary HarpsiMKaMm
3 OUTBIIIIM TIOTOKOM TPAHCIIOPTY.

B 10moBizi HABOIATECS pe3yJIbTaTd NociikeHHs BBy L1 Ha 3MeHIICHHS
KUTbKOCTI 3aTOPIB.

OTtpuMaHi pe3ynbTaTH NOKasanu, 1o Bukopuctanus LI anst perynmoBaHHs
cBiTnodopa — 1e eeKTUBHMM crocid onTumizauii pyxy Tpancnopry. JociimKkeHHs
JIOTIOMOTJIM BU3HAYMTH ONTHUMaJbHI HapaMeTpy poOOTH CHUCTEMH, 3a0e3NeuuTH
OinblI eeKTHBHE BUKOPHUCTAHHS PECYpCiB Ta MOKPALIMiIM Oe3leKy JOPOKHBOTO
pyXy.

MertoJ 103BOJISIE THYYKE 3MIHIOBAHHS PEXKUMIB POOOTH CBITIO(OPIB 3aJI€XKHO
Bijl IHTEHCHBHOCTI Tpadiky.

Cnucok Jitepatypu

1. Jluteun B. B. [HTenekryanpHi cCHCTEMH MiATPUMKH HPUUHSTTS illleHb Ha OCHOBI
ajantuBHUX oHToJjorii / B. B. JIutBun, P. P. apesuy, J{. I'. Hocun // LTyuHwuii iHTENEKT. —
2011. - Ne3. — C. 388 — 395.

2. J.Jin, X.Ma, (2015). Adaptive group-based signal control by reinforcement learning.
Transportaion Research Procedia. 10, 207-216.
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BUKOPUCTAHHS INTYYHOTI' O IHTEJIEKTY
B CYJJAIBCTBI CHOPTUBHUX 3MAI'AHb

Bonnapenko €.10., borgapeako M.E.
XapKiBCHKUH HAIIOHAIFHUH YHIBEPCUTET PaliOeNeKTPOHIKH, XapKiB, YKpaiHa

CydacHuii CBIT CIIOPTY BCE YACTIIIE MPUXOAATH 10 PI3HOMAHITHUX TEXHIYHUX
pimeHb. Bike po3BHHEHOO MPAKTHKOIO € BUKOPUCTAHHS JTaTYMKIB MOHITOPUHTY Oi-
OMETPUYHMX JaHUX criopTcMeHiB. CIOPTUBHI MOJiT HACHYEH] Ta MAlOTh BEJUKY Ki-
JBKICTh, TOMY JJIsI CIIOPTUBHUX AHATITUKIB MOCTa€ MUTAHHS LIBHIKOTO OIpPAIlfo-
BaHHS BEJIMKUX MACHUBIB aHUX. Takox i TpeHepH KOMaH/I1 HE PiIKO BUKOPUCTOBY-
I0Tb CYYacHi TEXHOJIOTIi U1l CTBOPEHHS BipTyaJbHHX CEpEIOBHILA I TPECHYBaHb
Ta CUMYJIAMLIN, SKi JOTIOMaraloTh CIOPTCMEHaM Ha0yBaTH HOBI HABUYKH Ta PO3BU-
BaTH cTpareriuHe MucieHHs. CyIIiBCTBO — OXHHM 3 HAIPSMKIB, IO HE PiJKO MpPH-
3BOJUTH JIO CHIPHUX pillleHb, TOMY CTa€ 3aJadya aBTOMATH3aLil NPUHHATTS pillleHb
3a IONOMOTOI0 ITYYHOTO 1HTENeKTY [1].

MeTo10 po6oTH € po3poOKa METOy NPUUHATTS CYANIBCHKHX PILICHb Y CIIOP-
TUBHHX 3MaraHHsAX Ha OCHOBI IITYYHOTO IHTENEKTY.

Jnst cTBopeHHs1 MeToy OyJio 3alpOIOHOBAaHO INIMOWHHE HABYAHHS — LI CIIe-
IiaJli30BaHa Trajay3b MAIIMHHOTO HABYAaHHS, K4 BUKOPHCTOBYE HEHPOHHI MEpEexi 3
YHCICHHUMH [IapaMH TSl PO3B'I3aHHS CKIIaHUX 3aBaaHb [2]. B xoi HaBuaHHS Me-
pexi HagaBanuch (pyTOOIIBHI CUTYalii pi3HOT CKJIAIHOCTI 3 MOCITIJOBHHUM ITiABUIIICH-
HSM cKi1anHocTi. CTBOpeHUH MeTox 03BoJjIse (BiKCyBaTH IOJIOKEHHS odcalimy Ta
(hikcyBaTH B3ATTS BOPIT.

PesynbraTi MOJETIOBaHHS MOKAa3aJHM BHUCOKI pe3yibTaTH. Meton ctabGiibHO
PO3pi3Hs€e TPaBLIB Ta IX NPUHAJIECKHICTH 10 IOTOYHUX KOMaH Ha noJii. MeTtox nae
MOJKJIMBICTh BUMIpPIOBAHHS IIBHAKOCTI TPaBIIiB Ta M’s4a, IO Ja€ JOIaTKOBI CTaTH-
cTUYHi faHi. Takox AJIs METOY € BaXKIMBHUM SKICTh BXiTHOTO KaAPY IS NPUHHATTS
pireHs. OCHOBHUM HEIOIIKOM € Yac OMpaIfOBaHHs, [0 B pa3i BUKOPUCTAHHS Oy ie
MPU3BOJHUTH IO 3aTPUMKH MaTyy.

TakyM YMHOM LITYYHHMH IHTENIEKT € MOTY>KHHM Ta IHHOBaLiHHMM 3acoO0M
NPUIHATTS pillleHb B CIOPTHBHUX 3aX0laX, ajie oTpedye A00MpaloBaHHs Ta 00-
MIpKOBYBaHHs (popMaTy HOro 3aCTOCYBaHHS.

Cnucoxk Jirepatypu

1. Jluteue B. B. IHTenekryanbHi CHCTEMH MiATPUMKH NMPUAHATTS PIiICHh HA OCHOBI
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2011. - Ne3. — C. 388 — 395.

2. lly6in I. }0. O6uncnenns y anreOpi CKiHICHNX IPEIUKATIB IS TOOYAOBY alalTH-
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117.
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MOJEJIb IOKPAIIEHHSA CYITYTHUKOBUX 3HIMKIB

Oinimoruyk T.B., lllepuenko b.C.
XapKiBCHKUH HAIlIOHAIFHUH YHIBEPCUTET PaliOCIeKTPOHIKH, XapKiB, YKpaiHa

Poub cynyTHHKOBHX 3HIMKIB Ba)KKO MEPEOIIHUTH. BOHM BiirpatoTh HAA3BU-
YaifHO BaXXJIUBY POJIb B Cy4aCHOMY HayKOBO-TEXHIYHOMY, EKOHOMIYHOMY, €KOJIO-
riYHOMY Ta colialbHOMY IpocTopi. BoHH cityaTh He JHIe iIHCTPYMEHTOM AJISI TJ10-
0aJpHOr0 MOHITOPHHTY 1 KapTorpadii [1], aje Takoxk € KJIFOUOBUM €JIIEMEHTOM B JI0-
CJIJKEHHSIX KIIIMATy, YIPaBJIiHHI IPUPOIHUMH pecypcamH, reoindopmaniiiHux cu-
cTeMax, MiChKOMY IUIaHyBaHHI, 0OOPOHHIN JisUIBHOCTI Ta OaraTbox iHIIMX oOJac-
TsiX. OJJHaK, NONPH MHUPOKUH CHEKTP 3aCTOCYBaHb, BUKOPUCTAHHS CYIyTHHKOBHX
3HIMKIB 4aCTO CTHKAETHCS 3 MpoOIIeMaMH, 0 TOB'sI3aHi 3 sKicTio 306paxkens [2]. Li
mpoOJIeMHA MOXYTh BKIIFOYATH HU3BKY PO3IUTBHY 30aTHICTH, aTMOC(EpHi CIIOTBO-
PCHHs, IIIyM CEHCOPiB, HEOTHOPIAHE OCBITICHHA Ta iHmI (akTtopu. [lokpameHHs
SKOCTi CYITyTHUKOBHX 3HIMKIB € HE JIHIIE TEXHIYHOIO HEOOXiIHICTIO, ajie i BaXIIn-
BUM (PaKTOpOM, KU BIUTHBAE Ha S(PEKTHUBHICTH aHATI3Y 1 BAKOPHCTAHHS ITUX 3HIM-
KiB. BuIla SKiCTh JaHUX CIPHsIE€ TOYHINIOMY MOJICIIOBAHHIO (DI3UUHUX IMPOIICCIB,
KpaloMy BH3HAUCHHIO OO'€KTIB Ta IX XapakTepucTHK [3], a Takox 3abe3medye
OinbII HAIHHI BUCHOBKY JUISl HAYKOBUX JOCIIJDKEHb 1 IPUHHATTS PillleHh Ha BHCO-
KOMY PiBHI.

Mertoro nomoBini € rniOOKKi aHaIi3 MO Ta ICHYIOUHX METOMIB JUIS MOK-
pAaIeHHS SKOCTi CYITyTHUKOBUX 3HIMKIB.

[Hana Mozens nepeabayae BAKOPUCTAHHS, SK IIEPEIOBUX AITOPUTMIB i METOIIB
00poOKH 300pakeHb, TaK 1 HAMIMHNX Ta 3aPEKOMEHIOBAHUX YaCOM METO/IIB, IO J0-
3BOJIAFOTH 30UTBITUTH YiTKICTh, BUAATUTH IIYMH Ta MMOKPALIUTHA KOHTPACTHICTH CY-
My THUKOBHX (oTorpadiii.

B nomnoBizi po3miIsiHyTO KIIFOYOBI KOMITOHEHTH ITi€1 MOJIelTi, BKITFOYat0Ul BUKO-
pucranus Wavelet-nieperBopentsi, Meroay Cynep-Po3aiabHOCTI Ta iHIINX TEXHOJIO-
riii. Oco0JMBa yBara npuIijieHa IPaKTUYHUM IPHUKIIA1aM NOKPAIEHHS CYITy THUKO-
BHUX 3HIMKIB, a TAKOX MOTCHIIIHHAM 3aCTOCYBaHHSAM OTPUMAHUX PE3YJIbTaTiB y ce-
pax reorpagiqHOro MOJEIIOBAHHS, €KOJIOTIYHOI0 MOHITOPUHTY Ta 1HIIMX Taly3sx
HAYKH 1 TEXHIKH.

Cnucoxk Jirepatypu
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cbkrii A. DaKkTopH BILIMBY Ha SIKICTh Ta PO3/ALIBHY 34aTHICTh 300paXKeHb CUCTEM JNUCTaHIIH-
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METO/JH IIOIIYKY BY3bKHUX MICIIb
Y KOMII'IOTEPHUX MEPEKAX

T'op6ados B.O., JIyk'saos O.O.
XapKiBCHKUH HAIIOHAIFHUH YHIBEPCUTET PaliOeNeKTPOHIKH, XapKiB, YKpaiHa

3a OCTaHHE JAECSTWIITTS OyJO NPHUIUICHO 0araTto yBard IPOJIYKTHBHOCTI Ta
npobJyieMaM, IMOB’SI3aHUM 3 LIUM JUISi MEPEXHUX cucteM. PyHnaMeHTalbHa Ipo-
OneMa ToJsirae B MEpeBaHTAKEHHI CUCTEM, SIKi CTBOPIOIOTHCS BY3bKHMH MICIISIMHU
[1]. Anami3 By3pKHX MicIlb i3 BUKOpHCTaHHAM Mozenaeii CMO € BaIHBOK TEXHi-
KOO JUIsl aHaJIi3y MPOJYKTUBHOCTI Ta IJIaHYBAHHS MOTY>KHOCTI KOMIT FOTEPHUX CH-
CTEM.

OnmHUM 13 BaXXJIMBHUX HAIPSIMKIB TOCTIKCHHS, SIKE BiIMOBITa€ i METi, € IpO-
LeypH iepapXidHOi arperarii Juis CKJIaJHIX MEPEKHUX CHCTEM.

B po0ori npeacTaBieHo 3araabHy iHPOPMAIio PO BY3bKi MICIS MEPEKEBUX
CHCTEM, PO3IIISIAETHCS METO] IIOUTYKY BY3BKHX MICIb, SIKMH 0a3yeThCsl Ha 3aKOHI
30epexeHHs MOTOKIB. [imoTe3a mpo OasaHC MOTOKY JO3BOJISIE 3aIMCATH PIBHSIHHSI
Oanancy (30epe)keHHs ) OTOKIB 3asBOK, 110 € aHATITHYHOI MOS0 cucTeMu. Cu-
CTeMa piBHSIHB OalaHCy MOTOKIB SIBIISE COOO0 3HAYHY ILIHHICTh, TOMY IO MOKA3ye
B32€MO3B'SI30K MK CTPYKTYpPOIO MEPEXKi, MPEACTABICHOI MAaTPHUIICO KOS(II[IEHTIB
MapIIpyTU3allii i IPOIyKTUBHICTIO BY3JiB. PillICHHS 11i€i CCTEMH 00 HEBIOMOT
MPOJYKTUBHOCTI BY3JIiB - i€ € TOJIOBHA METa POOOTH.

IIpencraBnena nporpaMa Ha MOBi Java, sika peaji3ye MOUIyK BY3bKHX MICIb y
cUCTEeMaX Mepek MacoBoro o0cyroByBaHHs. J{Js 3a1aHOi Mepesxi Oy oOYucIeHi

1. By3pki Micusg Mixk JBOMa BUOPaHUMH BY3JIaMH.

2. 3HaiiieHo caMUii KOPOTKHH IIJIIX MK IBOMa BUOpaHUMH BY3JIaMHU.

3. 3HaiieHi By3bKi MicIlsl Ha BUOpaHiil MHOXKEHI BY3IIiB.

B po0oTi y3aranbHeHHS HOTOYHHUX PE3yJIbTAaTiB MOXKHA ITiJICYMYyBaTH TaKHM
YHHOM.

[To-nepuie, BU3HAYEHHS BY3bKHX MiCIlb 0a3yeThCs Ha HAJAIITYBaHHSX MPO-
rpamu.

[To-nmpyre, SIKIIO BUKOPUCTOBYBATH ITOTOYHI IapamMeTpy Tpadiky, aHasi3 Ha oc-
HOBI BY3bKHX MiCIIb JIO3BOJISIE IIBUJIKO aHaJI3yBaTH BJIIACTHBOCTI CUCTEMH 3 MEH-
MIMMH OOUNCITIOBAIILHUMHE 3yCHILISIMU.

PesynbraTu 1iei po60TH MOXKYTh OyTH BHKOPUCTaHI /ISl HPOTHO3YBAHHS I10-
Ka3HUKIB IPOAYKTHUBHOCTI B KOMIT FOTEPHHX MEpekKax, IepeBipKH JOCTOBIPHOCTI iH-
¢opmarii (abo nepeBipky Ha HECYNEPEWINBICTh), YIIPABIiHHS MEPEKaMH B peajlb-
HOMY MaciuTa0i yacy.

Cnucok Jitepatypu
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CHUCTEMA KEPYBAHHS "PO3YMHU BYJIMHOK"
3 BUKOPUCTAHHAM HITYYHOTI'O IHTEJIEKTY

JHamkos [1.€., ITickapsoB O.M.
XapKiBCHKUH HAIIOHAIFHUH YHIBEPCUTET PaliOeNeKTPOHIKH, XapKiB, YKpaiHa

Cucremu «Po3yMHMiI OyAMHOK» CTajll HEBiJ'€MHOI0 YaCTHHOIO CYy4YacHOTO
croco0y KUTTs, 3a0e3Meuyroul aBTOMaTH3aLlil0 Ta KOHTPOJIb Pi3HUX aCHEKTIiB JI0-
MamHporo cepenosuia. [nrerpauis MK Raspberry Pi Ta ronocoBoro nomiunuka B
Taky cuctemy [1] no3Boiisie CTBOPUTH OLIbLI 3pYYHHUIT Ta IHTYITHBHO 3pO3YyMIITHIA
inTepdeiic kepyBaHHS, a TAaKOX MIABUIIUTH PiBEHb aBTOMATH3aLlil.

MeTto10 gomoBini € aHai3 MOXJIMBOCTI HMOKpameHHS (YHKIIOHATHHOCTI Ta
KOM(OPTY pO3yMHUX OyAWHKIB 332 PaXyHOK alapaTHHUX Ta IMPOTPAMHUX PilllCHb.

B nomnoBini HaBOIATBCS TEpeBard amapaTHUX pIlIeHb 3 BHKOPHCTAHHAM
Raspberry Pi, - BiH Mae BUCOKY NIPOAYKTHBHICTh, PI3HOMAaHITHI iHTepdeiicH Ta mu-
POKI MOXKJIMBOCTI MIPOTpaMyBaHHSL.

[HTerpanis ronocoBOro HOMiYHHKA TO3BOJIAE KOPHCTYyBayaM KEepyBaTH CHCTE-
Mot «Po3yMHMH ZiM» 3a JIOTIOMOTOIO0 TOJIOCOBHX KOMaHJ, POOJISYH B3aEMOJII0
OB MPUPOAHOIO Ta 3PYYHO. ['0J0COBHIA MOMIYHHMK TaKOX 3JaTHUH PO3Mi3Ha-
BaTH KOMaHIM Ta 3allUTaHHs, T03BOJIIIOUN OTPUMYBaTH iH(OpMalilo Ta KepyBaTh
npucTposiMu 0e3 HeoOXinHocTi ¢izuyHol B3aeMoxuil. J{ns nepeBipku epeKTHBHOCTI
crcteMu OyB po3poOJICHUI TPOTOTHI MOIei, o 00'eanye Raspberry Pi i ronoco-
BOTO rmomiunuKa [1].

Byno mpoBemeHo 6e3miu TecTiB, IO OXOIUTIOIOTH Pi3HI BapiaHTH BHKOPHC-
TaHHs. Pe3ynbpTaT HOCIiIKeHHS i ITBEP TN BUCOKY e(DEKTUBHICTD i TOYHICTb YII-
PAaBJIIHHS CHCTEMOIO 3a JOMOMOTOI0 Toj0coBuX KoMan. Cucrema «Po3ymHuii Oy-
IUHOK» 3 Raspberry Pi Ta rosocoBHM HOMIYHUKOM HaJa€ IHUPOKHHA CIIEKTP MOXKJIIH-
BOCTEHl, HANPUKIAA: KEepPyBaHHsS OCBITJIICHHSM, YNpPaBIiHHSA TeMIIEpaTyporo, Oe3-
neka, eHeprosoepesxeHHs, komdopt i pozsaru [2]. Takum unHOM, iHTErpalList MiK-
pokonTposepa Raspberry Pi i rojocoBoro nomiuuuka B cucremy «Po3ymuuii Oyau-
HOK» BIJIKPUBA€ HOBI TOPU3OHTH JIJISI aBTOMATH3AIII] 1 YIIPABIIiHHS JOMAIIIHIM cepe-
nosutiem [3]. Li amapaTHi Ta nporpamHi pillieHHs HE TITBKHU 3a0€31eUyI0Th BUCOKY
MPOJYKTUBHICTb, ajie it poOIsATh POOOTY CHCTEMH OB IPHUPOHOIO Ta 3PYUHOIO
JUISl KOPUCTYBaua.

Bukopucranns i€l Moielli KepyBaHHS HaJla€ MOSKJINBICTh CTBOPUTH Oy IMHOK,
SKAH aZanTyeThCs 0 BallIMX MOTpeO, MiABUIIYIOYH piBeHb KOM(OPTY Ta pecypcoe-
(heKTHUBHICTB.

Cnucok Jitepatypu
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HEPEBAT'Y TA OCOBJIMBOCTI 3ACTOCYBAHHS MK SM32
JJISA KEPYBAHHA ABTOHOMHHUM POBOTOM

Bayxkos 0.0., ITickapso O.M.
XapKiBCHKUH HAIIOHAIFHUH YHIBEPCUTET PaliOeNeKTPOHIKH, XapKiB, YKpaiHa

VY cydacHy ernoxy poOOTOTEXHIKH Ta aBTOMATH3aIlil e(heKTUBHI CHCTEMU Kepy-
BaHHS BIIrpaloTh BUpiMaibHy posb. OIHUM 3 HAWOUIBII MOMYJISIPHUX Ta MTEPCIeK-
THUBHHX IHCTPYMEHTIB B AaHiil o0OnacTi € MikpokoHTpoiep STM32. Ile cimeiicTBO
BUCOKOIIPOYKTUBHHUX MiKpOKOHTpoJepiB 3 siapamMu ARM Cortex-M.

Mertoro nonoBiai € anani3z moxmBocTti 3acrocyBanus MK STM32 mns kepy-
BaHHA aBTOHOMHHM p000TOM. OCHOBHMMH KOMIIOHEHTAMH CHCTEMH YTPaBIiHHA
poborom Ha 6a3i STM32 € MikpoKOHTpoOJIep, Habip JaTUHKIB (HATIPHUKIIAI, IHSPIiHHI
JYAIBHUKY, TIPOCKOIH, TATYNKHU BiJCTaHi) 1 IBUTYHHU U YOPABIiHHA pyxoM [1].
MIiKpOKOHTpOJIEp TPa€e pojb IEHTPAIBHOTO KEPYIOUOTo IIPUCTPOI0, 00poOIIsTioun
JIaHi 3 JATYUKIB 1 MPUHMAIOUH PIlICHHAS MO YTIPABIIHHIO TBUTYHOM.

B nomoBini aHami3yIOTECS Ta TMOPIBHIOIOTECS aKTYyallbHI PIlIEHHS, POOISATHCS
BUCHOBKH 11100 IOLUIBHOCTI BripoBakeHHst STM32 y pobototexuuui. IIporpamy-
BaHHsI MiKpokoHTpoJiepa STM32 moske 31iiicHIOBaTHCS 32 JONIOMOTOIO Pi3HUX Cce-
penouiy po3podku, Takux sk STM32CubelDE, Keil MDK Ta iH. OCHOBHOIO MO-
Boto mporpamyBanus st STM32 e C/C++ [2]. Opniero 3 rojoBHux nepesar MK
STM32 € ix BUCOKa NPOAYKTHBHICTh NPU HU3bKOMY €HEPIOCIOKHBAHHI, IO Ja€
MOJKJIMBICTh CTBOPIOBATH KOMITAKTHI Ta eHEproe(eKTHBHI pOOOTH30BaHI MIPHUCTPOI.
Kpim Toro, STM32 MaroTh BUCOKY HAIIWHICTIO 1 CTAOLIBHICTIO, - 1€ KPUTHYHO Ba-
JKIIMBO B poOOTOTEXHilll, ie Oe3mepepBHa i 0e3BiqIMOBHA poOoTa cucTeMu € QyHIa-
MEHTAJILHOIO BUMOT0I0.

HasBHicTs 6araroro Habopy nepudepiitanx npuctpois: UART, SPI, 12C, a ta-
kox AIIT ta IIAII, mo3Bossie iHTErpyBaTH Pi3HOMAHITHI JaTYHKH Ta BUKOHABYI Me-
xaHi3mu. Taka rHy4kicTe poOuts STM32 3py4HuM Ui YIpaBiIiHHS PI3HUMH TH-
naMu poOOTiB, BiJl MOOUTHHUX IUIATGOPM JI0 MaHIIMyJSITOPIB 1 APOHIB. MIKPOKOHT-
ponepu STM32 BitoMi CBOEIO KOMIIAKTHICTIO 1 HU3bKMM €HEProcnoxuBaHHsaM. Le
0COOJIMBO BayKJIMBO JUISI MOOIJILHUX POOOTIB 1 IPOHIB, Jie 0OMEXEHHUI Yac aBTOHOM-
HOI po60OTH MOKe OyTH KPUTHYHUM (PaKTOPOM.

Bukopucranns mikpokontposnepiB STM32 B kepyBanHi poboTamu jae 6e3iid
nepeBar, 1o poOuTh iX BiAIMIHHUM BHOOPOM Y Iiif Tamysi.

Cnucok Jitepatypu
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MNIABUINEHHA EGEKTUBHOCTI KOM"H’IOTEPHOi CHUCTEMH
3A JOITOMOT O10 MAPAJIEJIBHOI OBPOBKH JAHUX

I'ymak A.C., ITickapror O.M.
XapKiBCHKUH HAIIOHAIHUH YHIBEPCUTET paJioeNIeKTPOHIKH, XapKiB, YKpaina

Cy4acHi KOMIT'FOTEPHI CUCTEMH CTUKAIOTHCSI 3 MOCTIHHO 3POCTAIOYOI0 KiJIbKi-
CTIO IJaHHUX Ta BUMOTaMH JI0 MIBUAKOCTI X 00poOku. J{is BupimenHs uiei npodieMu
BKpail BAXKJIUBUM € BIPOBA/KEHHS TEXHOJIOTIH MapaesibHOT 00pOOKH.

InTerpaiisi 6araTomoTOYHOCTI J03BOJIsAE €(PEKTUBHO PO3MAapalielIiOBaTH 3a-
BIaHHs Ta 00pOOJISATH KijbKa HOTOKIB ITaHUX OJTHOYACHO.

Hanpuknan, nporpamu, siki TOTpeOYIOTh BETUKUX 00CSTIB TaHUX, MOXYTbH PO-
3MOAUISTH HABAaHTAKCHHA MK KiJTbKOMa OTOKaMH, IIPUCKOPIOIOYH 3araibHUH Jac
BHUKOHAHHS 3aBaaHus [1].

MeTto10 10NOBii € aHaII3 KOHKPETHUX MPOTO3HUIIiT OO0 MMiIBUIICHHS e]ek-
THBHOCTI KOMITTOTEpHOI CHCTEMH 3a PaXyHOK BHKOPHUCTaHHS 3ac00iB IapaiebHOl
00pOOKH TaHUX.

BukopucTaHHs po3moniieHHX OOYHCIIEHb JI03BOJISIE BHUPILIYBaTH 3aBAaHHS,
1110 BUMAaraloTh BEJIMKUX O0YHCIIIOBAILHUX PECYPCiB, PO3NOAUIIFOUH X MIX AEKiJb-
KOMa KOMIT'IoTepamMy abo By3inamu. Lle BUKOpPUCTOBYETHCS P aHajli31 BENUKUX Ha-
0OpiB JaHWX, B OOYMCIICHHIX HAYKOBHX JOCIIKCHHSIX Ta B IHINUX JOAATKaX, SIKi
BHUMArarTh IHTCHCHBHUX 00uncieHsb [1].

BripoBa/keHHS amapaTHOTO NMPHCKOPIOBaYa, TAKOTO sIK rpadidHui mpouecop
abo cremiani3oBaHUI Tporecop, crupuse eQeKTUBHIM 00poOIl maparenbHUX 3a-
BIaHb. APXITEKTYpHI PillICHHS, TaKi sSIK BUKOPUCTAHHS YepT 3aBIaHb Ta PO3MOLIIe-
HHX 0a3 JaHUX, MOXKYTh e()EKTUBHO YNPABISTH MOTOKOM JIAaHUX 1 3a0e3nedyBaTH
napajiesbHy 00poOKy B po3noaiieHux cucremax. 11{o 103Bossie 3HAYHO TiABULIUTH
MPOJYKTUBHICTH Ta €(PEKTUBHICTh KOMIT'IOTEPHHUX cUCTeM [2].

VY cdepi HayKOBHX JOCIHIIKEHB IIi TEXHOJIOTIT MOXKYTh OyTH BUKOPUCTaHI JUist
aHaJTi3y CKJIaJHIUX MaTeMaTHYHUX MOJIeNIeii a00 CUMYIIAIIIH, 10 TPUCKOPIOE MPOIIEC
OTPHUMaHHS Pe3yJIbTAaTIB.

BukopucranHs napanenbHol 00pOOKH JaHKX € HEBIJI'€EMHOIO YaCTHHOIO Cy4dac-
HUX KOMIT'FOTEPHUX CHCTEM.

BripoBapkeHHs1 BHIIEBKAa3aHUX clielUIUHUX pillleHb crpusie eheKTUBHOCTI
Ta MPOAYKTHBHOCTI CUCTEMH, II0 Ma€ BHUpillajbHE 3HAYCHHS B YMOBaX MOCTIHHO
3pOCTal04nX 00CATIB JAHUX 1 BUMOT 10 iX 00poOKu.

Cnucok Jitepatypu
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MJIAXHW BAJOCKOHAJIEHHSI CUCTEMUA ITIPOI'PAMHOT O
KEPYBAHHSA ITIPUTOYHOIO BEHTUJIALIETIO
Y TBAPUMHHUIbKUX NPUMIIIEHHAX

I'punerko C./1., Xmonka B.1.
Jlep>xaBHuit 610TEeXHONOTTYHUN YHIBEpCUTET, XapKiB, YKpaiHa

Y IOCKOHAJIEHHSI CUCTEM BEHTWIALIT y TBAPUHHHULIBKUX MTPUMIILCHHSIX € BaX-
JIMBOIO CKJIaJIOBOIO 3a0e3neyeHHs KoM(OpTY Ta 3/10pOB's TBapHH. B 1bOMy KOH-
TEKCTi HAyKOBI JIOCHI/DKEHHS Ta iHHOBaLil B cepi NIpOrpaMHOro KepyBaHHs Biair-
paroTh BaXIIMBY POJIb.

30KkpeMa, OIHUM i3 IUIIXIB BIOCKOHAICHHS € BUKOPHUCTAHHS CYYaCHUX CEHCO-
piB, AKi 371aTHI BUMIpPIOBaTH apaMEeTPH CEPEOBUINA y PealbHOMY Yaci, TakKi AK Te-
MIepaTypa, BOJIOTICTh, PIBEHb KHCHIO Ta MIKiAmuBHX Ta3iB [1]. s indopmarist mo-
3BOJISIE CHCTEMaM aBTOMAaTHYHO PEryJIFOBaTH poOOTY BEHTHIIALII 3 OMJISLY Ha IOT-
peOu TBapyUH Ta 3MIHH Y CEpEAOBHIIII.

JonaTkoBUM BIOCKOHAJICHHSAM € BUKOPUCTAHHS IUTYYHOTO iHTEIEKTY Ta Ma-
wuHHOTO HaBuaHHs [2]. L[i TexHOIOTIT MOXKYTh aHANI3yBaTH BEIHUYE3HY KiTbKICTH
JIaHUX 1 mepeabavary, siKi mapaMeTpy BEHTWILIT Oy 1y Th HAHOLIBII ONTUMAaTbHUMU
B KOHKpPETHHI MOMEHT 4acy. Hanpukia, BOHM MOKYTh IPOTHO3YBaTH, KOJH IOT-
piOHO 301MbIIMTH 00'eM MOJAYi MOBITPS B MPUMIIIEHHAX a00 KOJIM MOXKHA 3MEH-
HINTH €HEPro3aTpaT CUCTEMH.

OnHi€r0 3 KIIFOYOBUX CKJIAJIOBHX € TaK0X 3a0€3MEeUCHHS eHeProe(heKTUBHOCTI
CHUCTEM BEHTWIALII. BukopucraHHs epeKTHBHUX (PUIBTPIB 1 TEIIOOOMIHHUKIB J0-
HOMarae 3HU3UTH CIIOKUBAHHS SHEPTil, 10 BaXJIMBO SIK IS 30€peKeHHs JOBKIJLIA,
TaK 1 U1 3HW)KSHHS BUTPAT TOCIIOAAPCTB.

Hemano yBaru citi NpuAiIATH TaKOXK cHCTeMaM Oe3IeKd Ta aBapiifHOro yr-
paBiiHHA. B TBApHMHHUIBKHX KOMIUIEKCAX MOXKYTh BUHHMKATH HaJ3BHYaiHi CUTYya-
wii, i cucTeMa KepyBaHHS BEHTWIISILI€I0 IOBUHHA OyTH TOTOBOIO JI0 pearyBaHHs Ha
HUX. BayxIInBO MaTy MeXaHi3MH aBTOMAaTHUYHOTO BUMHKAHHS Y pa3i He0OXiTHOCTI Ta
CHCTEMH TIOTIEPEKEHHS IEPCOHAITY PO MOXKIIMBI PU3HKH.

BaockoHaneHHs1 cuCTeMH MPOrpaMHOTo KepyBaHHS IPUTOYHOIO BEHTUIISLIEIO
B TBapUHHUIIBKUX MPUMIIIEHHSAX € BaXJIMBOKO 3a/lauelo, siIka BUMarae HayKOBOT'O
MiIX0/y Ta BIPOBAPKEHHS CydacHHX TexHouorid. lle cnpusitume 3abe3nedeHHIO
ONTHMAJIBHUX YMOB JUIsL TBApWH, MiJIBUIIEHHIO NPOJYKTHBHOCTI TOCHOAAPCTBA Ta
30epeKECHHIO JTOBKLILIS.

Cnucok Jitepatypu
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JOCILJKEHHS MOXJINBOCTI BUKOPUCTAHHSA
MAIIMHOTI'O HABYAHHA U151 IPOI'HO3YBAHHS
PEMOHTY TA 3AMIHHN OBJIATHAHHS

I'punerxo C./., JIyt A.B.
JleprxaBHuit 610TEXHOIOTTYHUI YHIBEPCUTET, XapKiB, YKpaiHa

[TepenbaueHHs HEOOXiTHOCTI TEXHIYHOTO OOCIYrOBYBaHHS Ta 3aMiHM 00nan-
HaHHS € BOKJIMBUM 3aBJIaHHSAM JUIst 0araTbox raiyseil npomuciaoBocTi. CBoeyacHe
MPOBEJECHHS PEMOHTHHX POOIT 103BOJISIE 3aMI00ITTH JOPOTHM IPOCTOSIM BUPOOHHII-
TBa Yepe3 MOJIOMKH YCTaTKyBaHHs. Y Ll JOMOBiI PO3IIISAa€ThCS MOXKIIMBICTD 3a-
CTOCYBaHHS METOJIiB MAIlIMHHOTO HaBYaHHS AJIS1 BUPIIMICHHS 3aBJaHHS IPOTHO3HOT
AQHAIITHKY CTaHy 00JIaTHAHHS.

MammHHe HaBYaHHS JO3BOJIsIE€ Oy IyBaTH MIPOTHO3HI MOJIENi Ha OCHOBI icTOpH-
YHHUX JAHUX MPO poOOTy OONaJHAHHS Ta HOTO TEXHIYHE OOCITyroByBaHHS. 30HMpa-
109H iH(OPMAIIIFO PO TTapaMeTpH POOOTH, CUTHAIIN TATYHKIB, OMICPEIHI TOJTOMKH
1 pEMOHTH, MO’KHa HaBYUTH MOJENb PO3II3HABATH O3HAKH HOTEHI[IMHUX HECTIpaB-
HocTel. JlaHi 1y1s aHali3y MOXKYTh BKJIIOYATH 4ac poOOTH 001aJHaAHHS, TEMIIepaTy-
PHI ITOKa3HUKH, BiOpalito, IBUIKICTH 00EpPTaHHS BY3IiB, NOKa3HUKH 3HOCY Ta Oa-
raTo HIIMX apaMeTpiB.

Jnst moOynoBY Takux Mojiesieil MOXyTh OyTH BUKOPHCTaHI pi3HiI alropuTMu
MAaIIMHHOTO HaBYaHHSL: JIIHIHA Ta JIOTICTUYHA PErpecisi, METOJI ONIOPHUX BEKTOPIB,
HEHPOHHI Mepexi, BUMAIKOBi Jick Tommo [1]. Bubip onTuMansHOTO alroputMy 3a-
JeXaTh BiJ XapakTepy IaHUX Ta MOCTaBIEeHUX 3aBaaHb [2]. Hanpuknan, st npo-
THO3YBaHHA 3aJIUIIKOBOTO PECypCy OOJaTHAHHS MOXKYThH IIIHTH perpeciiHi me-
TOJIH, a JJIsl BUSIBIICHHS O3HAK PATOBHX MOJIOMOK - QJITOPUTMH Kilacugikarii.

OCHOBHUMH IlepeBaraMyi BUKOPUCTAHHS MAIIMHHOTO HaBYaHHS IJISl IIPOTHO3-
HOI aHAJIITUKHU € MOXKJIMBICTD BUSBJICHHS CKJIQ[IHUX 3JI€KHOCTEH MiX ITapaMeTpaMu
poboTH 00NaJHAHHSI, a/laNTallisl il KOHKPETHI YMOBH 32 paXyHOK HaBYaHH: Ha pe-
IBHUX JIJAHUX, MOXKJIMBICTh IOCTIHHOTO BJJOCKOHAJICHHSI MOJIENEH 10 Mipi HAKOIH-
YEHHS HOBUX JIaHHX.

[TpoBeneHHs AOCIIIKEHb 3 3aCTOCYBaHHSI MAIMHHOTO HABYAHHS JUISL IPOTHO-
3yBaHHS TEXHIYHOTO 0OCIyroByBaHHs OOJIaJIHAHHS € aKTyaJbHUM HAIPSIMKOM, IO
MOJKE JIaTH 3HAYHHUIA €KOHOMIYHUN eeKT it 6araThOX raixy3eil mMpOMHUCIOBOCTI.
Ionanbmii gociimKeHHs CpsIMOBaHi Ha pO3pOOKY 1 TECTYBaHHS IIPOTHO3HUX MOJIe-
Jiel Ha peasbHUX AaHUX IiIPHEMCTB.

Cnucok Jitepatypu
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NIABULIEHHS NEPEIIKOJOCTIAKOCTI
MPUCTPOIB PEJIEWHOT O 3AXUCTY

I'punenko C.[., Ky3snemosa H.I'.
JHep:xaBHUi1 010TeXHOIOTIYHUHN YHIBEpCUTET, XapKiB, YKpaiHa

BigmoBu B po0oTi ab0 HenpaBHJIbHE CHPAIlbOBYBAHHS IPHUCTPOIB PENICHHOTO
3axucty (P3) MOKyTh NPU3BOANTH O CEPHO3HUX HACHIIKIB, TAKUX SK MOPYIICHHS
€JIEKTPOIIOCTAYaHHS CIIOKUBAYiB Y HOPYIIEHHS POOOTH EHEPrOCUCTEMH B LIIJIOMY .
3a nanumu [liBHIYHOAMEpHKaHCHKOT KOpHOpawii 3 HalifHOCTI eJIeKTPOIIOCTaYaHHS,
y 74% BUNaAKiB BXXKUX aBapiil B eHEProcucTeMax IpUYUHOIO Oy caMe MOMUIIKH
B po6oTi P3 mix wac posropranns aBapii. OTxe, Bif HaziifHOI Ta Oe3mepebiitHoi po-
0OTH peelHOro 3aXUCTy 3HAYHOIO MipOI0 3aJIKUThH 3arajbHa HAAIHHICTh CHEPro-
CHCTEMH.

AHauri3 BigoMux myOuTikamiit mo0 JoCIiKeHHS Ta po3BUTKY P3 mokasye, mo
B OCHOBHOMY po0oTu B mii cdepi 30cepemkeHi Ha po3poOii MiKpOIIPOIIECOPHUX
npucTpoiB P3 Ta 30iMpIICHHI KITBKOCTI aTOPUTMIB 3aXUCTY H aBTOMATH3aIlil B O1-
HOMY TipucTpoi. [IpoTe nuTaHHs MiABUIICHHS HaXIHHOCTI Ta 0€3BiAMOBHOCTI (pyHK-
L[IOHYBaHHs anapaTHOi YaCTHHU HPUCTPOIB 3IUIIAIOTHCS HEJOCTATHBO JOCIIIKe-
HHUMHU.

MeTol0 OCHIIKEHHST € MOMIYK HUISIXiB NOOYMOBH NMEPEIIKOIOCTIHKAX TMPH-
ctpoiB P3 Ha 6a3i mporpamoBaHux jorigyHux iHrerpanbaux cxem (IIJIIC).

3acrocyBanns TexHojorii [IJIIC no3Bonse yCyHYTH AesKi HENOMIKA MIKpOT-
pouecopHux P3 [1]. 3o0kpema, NPUYMHOIO BiIMOBH MiKpOIpOLecopa Moxe OyTH He
JvIIe Horo (i3myHe MONIKOKECHHS, ajie i 3001 B IporpaMHOMY 3a0€3ICUeHHI.

OcnogHi nepeBaru [IJIIC: mapanensHa 00poOKa CUTHATIB, IO T03BOJISE HA TI0-
PAMOK 30UTBIINTH MIBHAKICTH 0OpOOKM iH(pOpMAIIii;, MiABHUIECHA TEePEeIIKOI0CTIN-
KICTh MOPIBHSIHO 3 MiKPOIIPOLIECOPHUMH IIPHCTPOSIMHU; NPOrpaMHO-anapaTHa peai-
3allisi aITOPUTMIB, 1110 3a0e3neuye BUCOKY HaliHICTh 00pOOKH JaHuX.

Bucnosku. [IpoBesieHi JOCIHiIKEHHS TI0Ka3yIOTh, 110 peaizallis alropuTMiB
P3 na ocnosi IIJIIC € moxuBoro [2]. OcHoBHi nepeBaru [1JIIC no3Bomnsiots 3po-
OMTH BUCHOBOK PO NMEPCHEKTUBHICTH iX 3aCTOCYBaHHS JUIs TOOY/I0BH O1JIbLI HAii-
HUX Ta MEPEUIKOJIOCTIHKUX CUCTEM PENEHHOT0 3aXUCTY.

[Mogaspuri TOCHIPKEHHS B IbOMY HAIPSIMKY JO3BOJISITh IIBHIIUTH 3arajibHy
HAJIIHHICTh EHEPTOCHCTEM.

Cnucok Jitepatypu

1. ®ypman 1.O., Paguenxo C.C., I'punenxo C.J. JociiKeHHS MOXKIMBOCTI TEXHIYHOT
peadizaiii HepCcreKTHBHUX CHCTEM peneitHoro 3axucty / [Ipobiemu eHepro3abe3nedeHHs Ta
enepro3oepesxenns B AIIK Ykpaian: Bicauk XHTYCT, Bum. 102, Xapkis, 2010. C. 100-101.

2. I'punenko C.J1. Mexanuyk B.O., OcobanBocTi TexHiuHOI peamizatii peneitHoro 3a-
xucty Ha 6a3i [IJIIC-konTponepa napanensHoi aii // [IpoGnemu enepro3abes3nedeHHs Ta eHe-
prosoepexenns B AIIK Ykpainu: Bichuk XHTYCI, sum. 151, Xapkis, 2014. C. 70-71.
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PO3POBKA IH(I)OPMAIIIFIHO'I; CUCTEMHU
JIJISI ABTOMATH30BAHOTI'O 350PY 1 AHAJII3Y JAHUX
HA MPOMUCJIOBUX OB'€EKTAX

I'punenko C.J., [Tmmnenxko b.1.
JleprxaBHuit 610TEXHOIOTTYHUI YHIBEPCUTET, XapKiB, YKpaiHa

BnpoBapkennst iHQOpMaLiiiHUX TEXHOJIOT1H Ha POMHUCIIOBUX 00'€KTax crae
B)XJIMBUM €TallOM B PO3BHUTKY CYYaCHHX BHPOOHWYMX IIiANpPUEMCTB. PO3BUTOK Ta
BIOCKOHAJICHHS 1HQOpMaliiHUX CHCTEM Ul aBTOMAaTH30BaHOIO 300py Ta aHalizy
JIAHUX CTa€ KPUTHYHHMM 3aBJaHHSIM IS ITiIBUILEHHS e(eKTUBHOCTI BUPOOHUIITBA
Ta MiIBUIICHHS AKOCTi YIPaBIiHHS.

Po3pobOka iHpOpMaIiitHOI CHCTEMH PO3MIOYMHAETHCS 3 aHalizy mpobiem, 3
SIKAMH 31 TOBXYIOTHCS IPOMHUCIIOBI 00'ekTH. [lepmr 3a Bce, Ha TakuX 00'€KTax icCHye
nmotpeba B MOCTiHHOMY 300pi Ta MOHITOPHHTY BEIUKOI KiTBKOCTI TaHMX, TAKUX SIK
TeMIIepaTypa, TUCK, piBEHb BOJIOTOCTI, CTaH 00NanHaHHA Ta iHmIe. be3 HaxiitHOI cu-
CTeMH AJIst 300py IMX AaHUX MOXYTh BHHHKATH CEPHO3HI PU3MKHU Ul OE3MEKH Ta
SKOCTI BUPOOHHUIITBA.

Came Juts upx nijgei i po3poOisiFoThes iHpopMaiifHi cucTeMu, siki 3abe3nedy-
I0Th aBTOMATU30BaHUH 30ip naHux. OHI€0 3 KIFOUOBHX CKJIAIOBUX TaKOi CHCTEMH
€ CCHCOPH Ta JIATYUKH, sIKi 3a0e3meuytoTs 30ip iHdopmalii 3 00'eKTa B peabHOMY
gaci [1]. L{i aaHi nepenarThCs 10 IEHTPAILHOI 0a3K JaHHX, /Ic BOHU 30epiraroThes
Ta MiAJA0THCS MOAATBIIOMY aHAIIZY.

Amnani3 nanux B indopmaniiiHiii cuctemi rpae BaxXuBy poiib [2]. Benukuii 06-
car iHpopMarii Moxke OyTH BaKKO MPOaHATI3yBaTH BPYUHY.

Tomy iH(opMariitHa cucTema Mae BKIIFOYAaTH B ceOe IHCTPYMEHTH IS CTATH-
CTHYHOTO aHaji3y, MallMHHOTO HAaBYAaHHS Ta IITYYHOTO IHTENEKTY, L0 JO3BOJISIE
BUSIBIISITH 3aKOHOMIPHOCTI, IPOTHO3YBaTH TOJIOMKH OOJIaHAHHS Ta BJOCKOHAIIIO-
BaTH IIPOIeC BUPOOHUIITBA.

Po3po6xka iHpopMaIiiiHUX CHCTEM /sl aBTOMAaTU30BaHOTO 300py Ta aHajizy
JIAaHUX Ha TIPOMHCIIOBHUX 00'€KTaX € HA/JI3BUYaiHO BaXKJIMBOIO [UIS MiJBUILECHHS ede-
KTHUBHOCTI Ta Oe3neku BUpoOHuUITBa. Lli cucTemu 3abe3neuyroTh NOCTIHHUNA MOHI-
TOPHHT Ta aHaJli3 BEJIMKOI KIIbKOCTI JaHUX, 1110 JI03BOJISIE ONEPEHKYBATH TOJIOMKH
o0JiaiHaHHS Ta ONTUMI3YBaTH IPOLIECH BUPOOHUIITBA.

BripoBa/pkeHHSI TAKMX CHCTEM JOIOMAarae KOMIIaHisIM MiIBUIINTH KOHKYPEH-
TOCHPOMO>KHICTb Ta 3MEHIIUTH PH3HUKH, TTOB'I3aH] 3 BHPOOHHUIITBOM.

Cnucok Jitepatypu

1. I. O. ®ypman ABTOMaTH30BaHI CHCTEMH KEPYBaHHS TEXHOJOTIYHUMH Tpolecamu /
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MUTAHHS ONITUMI3AIIIT BIBHEC-ITPOLECIB .
3 BUKOPUCTAHHAM CYYACHHUX IHOOPMAININMHUX TEXHOJIOTTU

Iocrak A.P., Tkauo B.M.
XapKiBCHKUH HAIlIOHAIFHUH YHIBEPCHTET paJioeNIeKTPOHIKH, XapKiB, YKpaina

Indopmaniitai TexHonorii (nani - IT) BigirparoTs BaxJIMBY pOJb Y BJOCKOHA-
JIeHH] Oi3Hec-TpoIeciB 1 MAaKCUMalbHOMY HiJIBUIIEHH] e()eKTHBHOCTI poOOTH Opra-
Hi3awil, sKi IX BUKOPHCTOBYI0Th. Haiibinpm yxxuBanum IT-pinieHHsiM Hapasi € aB-
TOMATHU3AIlis Ta aHANITHKA NaHuX. lle pillicHHsS JomoMarae ONTHMi3yBaTH poOOTy
Oi3HeC aHANITHKAaM, 3MCHITUTH KiTBKICTh TIOMUJIOK 1 BiIXOJIB i/ Yac opraHizarii
MPOIIECHOTO MiAXO0IY, @ TAKOXK IiABUITUTH NPOXyKTHBHICTH [ T-KOoMMaHii B miomy.
Takox IT MOXXyTh aBTOMAaTH3yBaTH 3aBIAaHHS, SKi IIOBTOPIOIOTHCS HA ITEBHUX €Ta-
nax BUPOOHUIOTO UKy, 30KpeMa, TaKi sIK BBEICHHS JJAHUX, BUBLIHHSIOUYH Yac mpa-
[IBHUKIB [T OLBII CTpaTeTiYHAX 3aBHaHb B kommaHii. IT momomaraioTs oTpuMmy-
BaTH LIHHY iHQOPMAIIifO 32 JOTIOMOT00 aHAJIITHKH JaHUX, IO TO3BOJISE TOII-MEHE-
JOUKMEHTY KOMITaHiM mpuitMaTu OOTPYHTOBAaHI PIllICHHS Ha OCHOBI iH(popMarIii, 1o
HAJXOJUTh B peasibHOMY yaci. l{e momomarae KOMIIaHisAM BH3HAYUTH OOJNACTI [is
MOJIANIBIIIOTO BJOCKOHAJICHHS CBOEI OMEpamiiiHOi poOOTH, BHECTH 3MIHU B BHPOO-
HHYI [TPOLIECH Ta BIICTEXKYBaTH AWHaMiKy pobotu kommnawii. Kpim toro, IT MoxyTh
MOKPALIUTH KOMYHIKAIII0 Ta MOJIeNb B3a€MOJIT B KOJIEKTHBI KOMIaHii, 110 MOXe
MPU3BECTH 10 MiABHUICHHS BMOTUBOBAHOCTI POOOTH MpPAIliBHUKIB [1].

MeTo10 10MOBIi € TOCTIKEHHS TAKOTO SBUIIA K aBTOMATH3alis y Oi3Hec-
MpoILEcax.

B nmomoBizi aHAMi3y€eThCS BaXIMBICTh BUKOpHcTaHHs [T y 6i3Heci. Po3rmsna-
IOTBCS Pi3HI aCIEKTH ONTUMI3allil, BKIFOUAIOYH aBTOMATHU3AIlI0 MPOIIECiB, aHAII3
JAaHWUX, YIOCKOHAJICHHS KOMYHIKAI{ Ta CHiBIpaIl BHYTPIIIHE01 KOMaHIH Ta B3ae-
MOJIif0 3 KiIi€eHTaMH. Takox JOCTiKyeThes BILiB [T Ha MiIBHINEHHS SIKOCTI MPO-
JYKLIT Ta TOCIYT, 3MEHILIEHHS] BUTPAT Ta MOKPAIeHHs 3aJ0BOJICHHs KII€HTIB. Y J10-
MOBII TaKOX PO3IJISINAIOTHECS BUKIMKH Ta NMEPEIIKOJM, SIKi BUHUKAIOTH IiJ 4Yac
BrpoBapkeHHs [T y Oi3Hec Ta NPUBOIATHCS MPHUKIIAAN YCIIIIHAX KOMIIAHIH, sKi
3MOIJIM JOCSTTH 3HAYHUX TOKpAIleHb 3aBIsSKU ONTHMI3alii Oi3HeC-MpoIeciB 3 BU-
kopucranusam [ T-pimrens [2].

Cnucoxk Jirepatypu
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AHAJI3 AJITOPUTMIB MAPIIPYTU3AIIIT
B AHOHIMHUX KOMIT'IOTEPHUX MEPEXKAX

Yemypna 1.C.
XapKiBCHKUH HAIIOHAIFHUH YHIBEPCUTET PaliOeNeKTPOHIKH, XapKiB, YKpaiHa

AHOHIMHI KOMIT FOTEpHI MepeKi 3a0e3neuyIoTh KOH(1NeHIIHHICTh KOPHCTYBa-
4iB Ta (YHKIIOHYIOTH IOBEPX INI00aIbHOT Mepexi. Jlo HUX BIIHOCSTH pi3Hi 3a Me-
ToJaMu peanizauii Mepexi: VPN, neuentpanizoBani ta riOpuaHi, ski 6a3yroTscs Ha
3amn(ppoBaHUX OBEPIICHHUX MepeKax.

B riOpumHux Mepexax IMO€IHYEThCS IIBUIKICTh LEHTPATI30BAaHUX MEPEK
3 HaOifHICTIO ENeHTpalli3oBaHuX. MapmpyTr3aiis 3a0e3nedye Kpurepiil aHOHIM-
HOCTi cy0'ekTa Mepexi, a mmdpyBaHHI — KpuTepii KOHQIACHIIIHHOCTI, IiTICHOCTI,
aBTeHTH(IKaIii 00'eKTa Iepepadi.

MeTto10 10MOBIAi € peaCcTaBICHHS PEe3yIbTATIB aHANI3Y POOOTH AITOPUTMIB
MapLIpyTH3alii B aHOHIMHHX KOMII'IOTepHHX Mepexax JUlsl HiIBHUILCHHSI MEPEeKHOT
NPOAYKTUBHOCTI T4 CTBOPEHHS €hEeKTUBHUX MOJIelNiell KOPHOPATUBHUX KOMIT FOTEp-
HHUX MEpPEeX.

Orysi1 BIIOMEX aJTOPUTMIB BKa3y€e Ha Pi3HI MiAXOH 0 ONTUMI3AIli]l MapIipy-
TU3alii: BAKOPUCTAHHS PO3MOALIEHOI Mepexi By3iiB [1], HOKpaIleHHs MUISXOBUX
ITOPUTMIB Ta ONITHMI3allii MapIIpyTiB AJIst MiHIMi3alil BUTpAT pecypcis.

3acTocyBaHHS 1 ONTHMI3allis aIrOPUTMIB MapHIpyTH3alii, B TOMY YHCII
3 BUKOPHUCTAaHHSAM BIPTyalbHUX TYHENiB, (OpPMy€ ONTHUMAaJbHE PIIICHHI
IUIsL BUPILICHHS MPaKTHYHUX 3aBJaHb 3 ypPaXyBaHHSAM IOKa3HUKIB 3a0e3reueHHs
JKMBYYOCTI MEpPEXi, MiJBUIICHHS e()eKTUBHOCTI OOpaHUX eleMeHTIB Mepex [2-3],
30epexkeHHsT KOHQiAeHIIHHOCTI [4], MiABUINEHHS O€3MeKH Ta MPOXYyKTHBHOCTI
B KOMIT'IOTEPHHX MEpeXax, pOOHThH L0 TEMY aKTYaJbHOK JUIS MOJANBIINX JOCIi-
JUKEHB B cpepi po3poOky KOMOIHOBAHUX ITiIXOMIB MO0 33424 MapIIpyTH3ALIii.
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HayKoBO-TexHIUHa  KoH(epeHmis «CydacHi HampsMH PO3BUTKY iH(popMamiiiHoO-
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kBiTHA 2019 p. — C. 40.
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AHAJII3 TOHAJIBHOCTI TEKCTY TA KJIACU®IKAIIA EMOIIIA
Y KOHTEKCTI OBPOBKHX ITPUPOTHOI MOBH

3axapos /1.0O., bapkoscrka O.1O., IBamenko I'.C.
XapKiBCHKUH HAIIOHAIFHUH YHIBEPCUTET PaliOeNeKTPOHIKH, XapKiB, YKpaiHa

Y KOHTEKCTI cydacHOi iHQOpPMAIIIfHOT eroXH, 31 3pOCTAaHHIM 00CSATY TEKCTO-
BUX JIJaHWX, aHAJII3 TOHAILHOCTI TEKCTY HaO0yBae KPUTUYHOTO 3HAYEHHS B r'ajTy3i 00-
poOKM IpUPOAHOT MOBH. 3aB/IaHHS aHaIli3y TOHAJIBHOCTI TEKCTY MOYKHA PO3TJISIIATH
K pobieMy Kiacudikalii TEKCTy, OCKUTBKH IPOILEC 3aBEPLIYETHCS KiIacHDiKaIi€lo
TOTO, BUPAXA€ MAHUH TEKCT MO3MTHBHI uM HeraTHBHI HacTpoi [1]. AkTyanbHIiCTh
TEMH JOMOBi/li TAKOXXK OOYMOBIICHA THM, III0 MUTBHOHH JIFOJIEH BUCIIOBIIOIOTH CBOT
IYMKH Ta TOYyTTS Ha opyMax, y O6J0rax, COIliaTbHIX Mepe)kax Ta iHImuX BeO-pe-
cypcax [2], mo miaKpecIioe icHyBaHHS OTPEOH aHANi3yBaTH JaHi, CTBOPEHI KOpH-
CTyBa4yaMH JUIsl, HAPHUKJIaA, aBTOMATHYIHOTO BIICTE)KEHHS IPOMAJICHKOT JyMKH Ta
MOJANTBIIOTO MPUHHATTA pirneHs [3]. JlomoBiab GOKyCyeThCs Ha TOCIiKEHHI TIepe-
JOBHX METOJIB aHaJi3y TOHAJIBHOCTI TEKCTY 3 METOI TOYHOT'O BHSIBIICHHS eMOLiM-
HOTO BIATIHKY MOBIZIOMJIEHB Ta IXHBOT KJIacU]iKalii Ik MO3UTUBHUX, HETATUBHHUX Y1
HEeWTpabHUX. Y paMKax JOMOBil IPOBOIUTHCS OLIbLI TIIMOOKUIA aHAITI3 BUAIB €MO-
1[I}l Ta KOHTEKCTYaIBHOI CyTi TEKCTY.

MeTor0 10M0BiIi € BUKOHAHHS TOPIBHUILHOTO aHAII3Y CYYaCHUX METO/IB BU-
3HA4YEHHS TOHAIBLHOCTI TEKCTY, IX TEOPETHYHUX OCHOB Ta MPAKTUYHOI'O 3aCTOCY-
BaHHS B KOHTEKCTI BU3HAYCHHS EMOLIHOTO 3a0apBJICHHS KOMEHTAPIB Y COMiaTbHIX
Mepexax, BU3HAYAI0Ul CEMaHTHYHE 3HAUCHHS eMOLiil, BUPaKECHUX Y TEKCTI.

B monoBini HABOAATHCS pe3yIbTaTH MOPIBHAHHS METO/IIB aHAI3Y TOHAJIBHOCTI
TEKCTY, BKITIOYAIOUHN TPAJHIIHHI MIIXOIH Ta CyYacHi TEXHIKH, Y TOMY YHCII BUKO-
PHCTaHHS MallMHHOTO HAaBYaHHs Ta HEHPOHHUX Mepex. [IpeacTaBieHo pe3ysbTaT
JIOCTIKSHHS, SIKi BKIIFOYAIOTh KIacH(iKaIlilo Ta aHaji3 Pi3sHOMaHITHUX BHIIB €MO-
Wi, IXHIO POJIb P MTOCTAHOBIII 33/1a4i BU3HAYCHHS eMOLIIITHOT0 3a0apBICHHS TEK-
cty. Oco0iMBY yBary NpHIiJIeHO Poli KOHTEKCTYaJ bHOI CEMaHTHKHU TEKCTY, 3aIpo-
MOHOBAHO METOZOJIOTII0 PO3POOKH CIMCKY TETiB JJIsl MiABUIIEHHS TOYHOCTI KJIacH-
(ikaii JJIeKCUKH Ha Pi3Hi EMOIHHI KJIacH.
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MOJEJIb ABTOMATHU30BAHOI'O HABAHTAXKYBAJIBHOI'O
TECTYBAHHS IPOTPAMHHUX 3ACTOCYHKIB
3 BUKOPUCTAHHSAM METOAIB IITYYHOT' O IHTEJIEKTY

Pomanenko A.O., bapkosceka O.10.
XapKiBChbKHH HalllOHAJILHUI yHIBEPCUTET pallioeNeKTPOHIKH, XapKiB, YKpaiHa

B cywacHoMy cBiTi, I IUBUKICTb Ta HAAIHHICTH IPOrPaMHOTO 3a0€3eUeHHS
€ KpUTHYHUMH (PaKTOpaMu yCHixy, HaBaHTa)XyBaJlbHE TECTYBAaHHS I'Da€ BaXKJIHBY
pOJIb y BIEBHEHOCTI, 1110 MPOrpaMy BUTPUMYIOTh HABAHTAXKECHHS PEasbHOTO CBITY,
ayie OUIBLIICTH CEpBICIB HAAAIOTh MOXKIIMBICTD MPOBOAMTH TaKe TECTYBAaHHS TibKU
pyuHHM criocobom. OKpiM TOTO, pO3pOOHKKH Ta KOPHCTYBadi BCe JacTime mpuoira-
IOTh JIO 3aCTOCYBaHHS METOJIB IITYYHOTO iHTEIEKTY Y Pi3HUX cdepax KHUTTS Ta Ii-
SAIBHOCTI. ABTOMATH3aIlisl IPOLIECY TECTYBAaHHS TA BUKOPHCTaHHSI MaTeMaTHIHOTO
amapary ITYYHUX HEHPOHHUX MEPEeX AJIS PIlIeHHS M€l 3a1a4i He € BUKITIOYCHHSM.
OxpeMmi repeBaru ITYYIHOTO iHTEJIEKTY HOJIATal0Th Y TOMY, IO BiH JIa€ 3MOTY Tec-
TyBaJIbHUKAaM IPOTPaMHOTO 3a0e3MedeHHs €EeKTUBHINIEC BiACTEKYBAaTH Ta BHSB-
JSITH IeeKTH, aHaTI3yI0Ud BEJINYe3HI MACHBH JIaHHUX, BUSBIISIOUH NIa0JIOHHU, KOpe-
JISIIT Ta MOTEHIIHHI MPOOIeMHI 0071aCTi, @ TAKOXK MOYKE BUKOHYBATH TECTH 3a KiJlb-
KOMa CIIEHapisMHU 332 KOPOTKHIA Yac, 3HAYHO CKOpOUyroun IuKI TectyBanust [1]. Ce-
pell pO3MIISTHYTHX IHCTPYMEHTIB HaBaHTa)KyBaJIbHOTO TECTYBAaHHS MOKHA BHIUTUTH
Gatling, Locust, BlazeMeter, Artillery, k6, Tsung Tomio. AJie HEJJOTIKOM HaBEAEHHX
IHCTPYMEHTIB € Te, IO Pe3yibTaT iX POOOTH 3aJCKUTh BiJl YBaKHOCTI TECTyBallb-
HHKa, KOPEKTHOCTI (pOpMyBaHHS MHOXXKMHHM TECTOBHUX BHIIAJKIB Ta HEMOKJIUBOCTI
BUKOHYBaTH Oe3NepepBHE TECTYBAHHS.

MeTo10 po6oTH € po3podOKa MOJETi aBTOMAaTH30BaHOTO HABAHTAXKyBaJILHOTO
TECTyBaHHS IPOTPaMHUX 3aCTOCYHKIB, 5IKa, 32 JOIIOMOTOI0 METOJIIB IITYYHOTO iH-
TEJIKTY, JIOIIOMOXKE aBTOMAaTHU3yBaTH poOOTy iHcTpymeHTy Apache JMeter Bin
Apache Software Foundation, 1yist BUKOHaHHS (DyHKIIIOHAJIBHOTO, HABAHTAXKYBaJIb-
HOTO TECTYBaHHS Ta aHaJi3y MPOJYKTHUBHOCTI IIPOrPaMHHUX MPOJYKTIB.

PesynpTaTom po0GOTH € TOCSITHEHHS Nepen0adyBaHOi IPAKTUIHOT HOBU3HU 3a-
BISKH CYMICHOMY BUKOPHCTaHHIO F€HEPaTHBHOI Ta 3rOPTKOBOT HEHPOHHOI Mepexi
JUIsl aBTOMaTHYHOTO po3ri3HaBaHHs (opmu peectpauii/aBropusanii [2], renepy-
BaHHS JJAHWX Ta CTBOPEHHS CLEHApPIiB JUIsl BUKOHAHHS HABaHTa)XyBaJbHOT'O TECTY-
BaHH, 110 JI03BOJIUTH ITiABUIINTH €(EKTUBHICTh TECTYBaHHS Ta 3MEHIIUTH Yac BU-
KOHAHHS TECTOBHUX CLICHAPIiB

Cnucok Jitepatypu
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BUKOPVCTAHHA HEHPOMEPEJKEBOT'O ATIAPATY Y CUCTEMI
ABTOHOMHOT O JOCILIKEHHSI ACTPOHOMIYHHUX OB'E€EKTIB

Xopommios B.P., bapkosceka O.1O.
XapKiBCHKUH HAIIOHAIFHUH YHIBEPCUTET PaliOeNeKTPOHIKH, XapKiB, YKpaiHa

JlociipkeHHsT KOCMIYHOTO MIPOCTOPY 3aBXK/IH 3AJIMIIAETHCS aKTyaJbHUM Hay-
KOBHMM HaIpsMKOM, SIKUl I03BOJISIE JIOTIOMOI'TH 3HAHTH aCTPOHOMIUHI 00’ €KTH, SIK1
MOTEHLIHO MPUAATHI 10 KOJIOHI3aMii, 200 BUA0OYTKY KOPUCHHUX KOIAJIHH, KOTPI €
B nediunti Ha 3emui. ['0JI0BHOIO TPOOIEMOIO MpPU JTOCHIIPKEHHI aCTPOHOMIYHUX
00’exTiB € ixHs BignaneHictb. Hapasi € nexinbka cucrem, ski 3aiMaroThCsi aBTOHO-
MHHIM KepyBaHHIM JOCIITHUIBKHX anapatiB y kocMmoci, Taki sx: AEGIS, ARCO Ta
ASA. Haxanb, o0cHOBHIM HemomikoM Bxke icHytounx cucteM (ARCO ta AEGIS) €
T€, 110 BOHU JIMIIE YaCTKOBO JINIIAIOTHCS CUCTEMAMH aBTOHOMHOTO KE€PyBaHHSI, BH-
KOHYIOYi IPOCTi MeXaHIuHi Aii, CIpalovrch Ha KOMaHAW HamaHi 3 3emii [1]. ASA
K, 31 CBOTO OOKY, X04 1 HO3HIIIOHYE ceOe K IOBHICTIO aBTOHOMHA CHCTEMa, alle J0Ci
3HAXOIUTHCS Ha CTafil po3poOku. OnHAK, 3aralbHOIO BiJl’€MHOIO PHCOIO € T€, IO
yCi HaBEJCHHI CUCTEMH MPAIIOIOTh HA aTOMAapHOMY PiBHI, TOOTO JIHMIIE 3 OTHIEIO
JIOCJIIZTHOIO CTaHIII€lO0.

Tomy po3poOka BIOCKOHAJIEHOI CUCTEMU aBTOHOMHOI PO3BIJIKHM 13 MOKparie-
HUMHM MMOKa3HUKAMK HE3aJeKHOCTI 1 MacITaboBaHOCTI (KepyBaHHS 0pa3y ACKiJib-
KOMa IUIAHETOXOJaMH JUTS MOKPUTTS OUIBIIOI IO JOCIIDKEHHS) € 3a/1a4el0 aK-
TYyaJbHOIO.

Binminene otpuMmanHs Ta aHami3 [2] KOCMIYHHAX 3HIMKIB € OJHHM i3 NUIAXiB
peaiizanii moaiOHOI CHCTEMH.

Mertoro 1onoBifi € po3poOka Moelli CHCTEMH aBTOHOMHOT'O JIOCITIIKEHHS ac-
TPOHOMIYHHX O0'€KTIB i3 BUKOPUCTAHHIM HEHPOMEPEIKEBOTO anapary.

PesynbraT poOOTH HafaHi y BUTJISII KOHTEKCTHOT liarpaMy CHCTEMH aBTOHO-
MHOT'O TOCITIPKCHHST aCTPOHOMIYHHUX 00'€KTIB, OJTHHM 13 MOJYJIiB SKOT € MOJTYJIb Ke-
PYBaHHS JIEKIIbKOMa CTaHIISIMH 3317151 KOMIUIEKCHOTO JIOCII/PKEHHsT 00paHoi o0Jia-
CTi, IpyTUM BXKJIMBUM MOAYJIEM € MOJYJIb BIIIJICHOTO aHaIIi3y BEJIMKOI IUIOLII ac-
TPOHOMIYHHX 00'EKTIB y PEXKHUMI peanbHOro yacy. Pe3ynbraroM poOOTH iHTEIEKTY-
JIBHOTO MOJIYJIIO € MOXKJIMBICTh @BTOMAaTHYHOTO BU3HAYECHHS ONTUMAIBHOTO MiCIIs
MOCAKH 3351 MOITYKY HEOOXiTHUX KOPHUCHUX KOMaJIMH ab0 3aCHyBaHHs 0a3u Jyis
MOCTIHHOTO NepeOyBaHHs.

Cnucok Jitepatypu
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2. Barkovska O. et al. Adaptation of FPGA architecture for accelerated image
preprocessing //Radioelectronic and Computer Systems. — 2023. — Ne. 2. — C. 94-106. DOI:
https://doi.org/10.32620/reks.2023.2.08

77



Problems of Informatization: the eleventh international scientific and technical conference

BUKOPUCTAHHA JATYHUKIB OPIEHTAIIIL Y ITIPOCTOPI
B CUCTEMI BIJITAJIEHOT'O KEPYBAHHSA
PO3YMHOI'O BYJJUHKY

Biaronosuu M.C., bapkoscrka O.10.
XapKiBCbKHH HalllOHAJILHUHN YHIBEPCUTET pallioeNeKTPOHIKH, XapKiB, YKpaiHa

[ToTpeda y BUKOpHCTaHHI JaTYMKIB Opi€HTAlii Y IIPOCTOPI 3pocTae, 5K y chepi
KepyBaHHs BOY/IOBaHHMMH CHCTEMaMH, Tak 1 y cepi 0OXOpOHH 310pOB’sl, 0COOINBO
y peabimiTaniliHii 10moMo31 JoAsM 3 iHBadiIHIcTIO. OKpiM TOro, € BKpail akTya-
JIBHO B JAHWH Yac J1s BIHCHKOBUX, SIKi OTpUMaiu nopaneHHs. [Ipuknagom 3acrocy-
BaHHS JaTYHKIB Opi€HTAIll y mpocTopi Moke OyTH BimgayieHe KepyBaHHS CHCTe-
MaMH OCBITJIICHHS, OIAJICHHS, O€3MeKH, KOHTPOIIO KIIMaTy TOMIO, sSKi i3 BHCOKOIO
TOYHICTIO MOXYTh PearyBaTH Ha pi3HI KOMaHIM KOPUCTyBada, HANPUKIAL, KECTH
JroarHU 200 MeBHI pyXu. 3aBAaHHS PO3Mi3HABAHHS XKECTIB Ma€ Pi3Hi pillleHHS, sIKi,
MOJKHA PO3IUINTH Ha IBi KaTeropii: po3mi3HaBaHHS Ha OCHOBI IMPUCTPOIB, IO Ma€
HOCHTH JIfoAnHA (pyKaBUYKH, OpacyieTH, 0€3KOHTAKTHI IPUCTPO], IO MPAIOI0Th 32
NPUHLMIIOM pajiapa) Ta PO3Mi3HABaHHS 3 YPaxyBaHHIM KOMII'IOTEpHOro 3opy [1]
(MapkepHi cucTeMu [2], CUCTEMH 3 OJIHIEI0 ONITHYHOIO KaMEPOI0, CTEPEOCHCTEMA Ta
3D-kamepu, cUCTEMH Ha OCHOBI CEHCOPIB IIIMOWHH).

MeToro 10moBini € po3podKka Ta MPEICTABICHHS CUCTEMHU BiIaJICHOTO Kepy-
BaHHS €JIEMEHTaMH PO3yMHOTO OyJIUHKY Y BUIJISI KOHTEKCTHOI Jiiarpamu, sKa mo-
Ka3zye MpOoIIeC B3a€MOJIT eIeMEHTIB crucTeMu. JloCATHEHHsI TOCTABIEHOI METH CTAJI0
MOXJIBHM 3aBASKH BUKOPHCTaHHIO CHCTEMH HaTIJIbHUX JaTYHKIB (aKCEIEPOMETPH,
TIPOCKOITH, iHII), sIKi MOXKHA 3aKPIMHUTH HA Pi3HUX AUITHKAX TiUIA Y MOETHAHHI i3
CEHCOPaMH, SIKi BUKOPHCTOBYIOThCS AJIsl PO3ITI3HABAHHS PYXiB JIIOJMHH 33 JOIIOMO-
TOI0 KOMIT IOTEPHOTO 30DY.

B nonoBizni HaBOAATHCS Pe3yJIbTATH 3UUTYBAHHS PYXiB TiJIa JIOAWHU ISl PO3-
Mi3HABAHHS JKECTIB 3a JOIMOMOTOK HATIIBHUX JATYMKIB (AKCEIEPOMETp Ta ripoc-
komn). [lepenaua aHuX 3 CEHCOPIB MEPEIAETHCS APOTOBHM 200 OE3IPOTOBUM IILIsI-
xoM (Bluetooth/WiFI) st 00poOku ta anainizy. Po3nizHaBaHHs pyXiB JIFOAMHH 3Be-
JICHO JIO CIIPOIIEHOT MOCIIJOBHOCTI JIiif: 3aXOIUIEHHS 300paKeHHs, JIoKaji3aiis
00’ekTy pyxy (HampuKIaa PyKH), PO3Mi3HABAHHS JKECTiB, BUKOHAHHSI KOMAaHIU Ta
MPEJICTaBICHO Yy MOJYJIi HEHPOMEPEKEBOTO aHaII3Y.

Cnucoxk Jirepatypu
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BHUPIINEHHSA 3AJAYI KOMIBOSIKEPA 3A JOITOMOI'O1O
I'EHETUYHHUX AJI'OPUTMIB

IBamenko I'.C., Ouumnuenko A.O.
XapKiBCHKUH HAIIOHAIFHUH YHIBEPCUTET PaliOeNeKTPOHIKH, XapKiB, YKpaiHa

Ha cporopHiniHi ieHb OIHA 3 HAWMOMTUPEHIIINX 3a71a4d Teopii rpadis, 3a1aua
KOMIBOSDKEpa, 3QTUIIAETHCS aKTYyaBHOI0 Yepe3 ii MIMPOKe 3aCTOCYBaHHS B chepax
JIOTICTHKH, OpraHizamii BUpOOHMYMX IMPOIECiB, BUPILICHHS TEJICKOMYHIKAIlIHHIX
npo0JieM, NpY IJIaHyBaHHI MOJOpoXKell Ta OaraTbox iHmMX obiacTsax [1]. 3Haxo-
JUKEHHSI HAWKOPOTILOTO IIIAXY, SIKHH OXOIUTIOE BCi BY3JH y Tpadi, BITHOCUTBCS 10
kiacy NP-oBHUX 3a/1a9, TOMY BHPIIICHHS 33/1a4i KOMiBOsDKEpa 3a TOITIOMOT OO Tpa-
TUIIIHHAX TOYHUX ANTOPUTMIB, TAaKHUX SK HMOBHUI mepedip, METO I TIIOK Ta MEX, €
pecypco3aTpaTHIM 3aBJaHHSM, IPH IbOMY y 0araTbox NMpakTHYHUX 3aCTOCYBaHHSIX
JIOCTaTHBO 3HAMTH NMPHUIHATHE, ajJie He 000B’ I3KOBO HAaHKpaIle pilleHHs, 32 MEHIITN
yac. Y 3B'I3Ky 3 IIMM, IIUPOKOTO PO3MNOBCIOKEHHS HaOyIM Pi3HOMaHITHI €BPHCTH-
YHI MiAXO0IH, SKi HEe TapaHTYIOTh 3HAXO0KEHHS HAMKPAIIOTo PillleHHs, IpoTe 3a0e3-
MEYYIOTh IPUIHATHY TOYHICTh PE3yJIbTaTy 3a 0OMekeHuit yac [2]. 1o eBpUCTHUHUX
METOJIIB BIHOCSTBCS IEHETUYHI aJITOPUTMH, sIKi € e()eKTUBHUMHU MPH MONIYKY Ha-
OMIDKEHUX PILICHb B YMOBAX BHCOKOT OOUYKMCIIOBAJIBHOI CKIIaJHOCTI. ICHYIOTH pi3Hi
MOJIEJi TeHETUYHOT0 alNropuTMy (KiacuuHuid, npoctuii, riopuanuii, CHC renerny-
HHUH ajdroputM ToIIo). BoHM Bipi3HSIOTBCS 3a CTpaTerisiMu BinOopy Ta (Gopmy-
BaHHS HOBOT'O ITOKOJIIHHS OCOOHMH, OIepaTopaMu MyTallii Ta KpocoBepy, 0OpaHnM
croco0oM KomyBaHHsM [3].

MeTo10 po6OTH € aHATI3 BUKOPUCTAaHHS Pi3HOBH(IB TCHETUYHUX allTOPUTMIB
JUISl BUPIILICHHS 3a/1aui KOMiBospkepa. PeanizoBaHo mporpaMHuii 3aCTOCYHOK Ha OC-
HOBI ()peliMBOpKy Spring Ha MOBI ITpoOrpaMyBaHHs Java 3 METOIO NPOBE/ICHHS aHa-
73y epeKTUBHOCTI 00paHUX BapiaHTIB TEHETUYHOTO alNropuT™My. [IJIs moKpameHHs
MIBUAKOCTI MOLIYKY PILlIEHHsS] BUKOPUCTAHE MOEAHAHHS TeHETHYHOTO alITOPUTMY 3
IHIIMMH METOJIaMH TOLIYKYy HalKopoTiioro nuisixy. [IpoBenenuit aHani3 otpuma-
HHX pe3yJIbTaTiB Ta BU3HAYECHHS MOXKJIMBOCTEH BUKOPHCTAHHS peajli30BaHUX I'eHe-
TUYHHUX QJITOPUTMIB JUIs TOKPAIEHHS MMOLIYKY €()eKTHBHOTO PillleHHs Ta 3HUKEHHS
BUTpPAT y MPAKTUYHUX CLEHAPIsIX.
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BUKOPUCTAHHS IITYYHOT' O IHTEJIEKTY
B CUCTEMAX ABAPIMHOI'O TAJTbMYBAHHS ABTO

bupeska E.M., bornapenko M.E.
XapKiBCHKUH HAIllOHAFHUH YHIBEPCUTET palioeNeKTPOHIKH, XapKiB, YKpaiHa

CyuacHi aBTOBUPOOHHUKH BCE€ YaCTillle MPUXOJATH JO BUKOPHCTAHHS HOBITHIX
TEXHOJIOTiH y CBOiX aBTOOLIAX. Tak B aBTO Bke 3’ IBUIIUCH JOMOMIXKHI IHCTPYMEHTH
KepyBaHHS — aCHCTEHTH Ta AaT4uKy. [Ilnpokoro nommpeHHs BUKOPUCTaHHS Ha0yIH
CHCTEMH, 110 0a3yIOThCS HA IITYYHOMY IHTEJIEKTI.

[IpukinagaMu TakuxX € CUCTEMH aBTOIAPKYBaHHsI, HaBiramii Ta pocHi3HaBaHHs
3HaKiB JIOPOXKHBOTO pyxXy. Tak camMo mOTpeOyIOTh YHZOCKOHAIEHHS CHCTEMH
aBapiiHOTO TabMyBaHHA [1].

CydacHi cHCTeMH aBapifHOTO TaJlbMyBaHHS HE aHANI3YIOTh Oarato
MOKA3HUKIB, AKi BIUIMBAIOTh HA IIBHAKICTh TaJIbMyBaHHS, Taki K TeMIlepaTypa
HOBITPS # JOPOXKHOTO OKPUTTS, BOJIOTICTB i THIT JOPOXKHOTO OKPUTTS.

Metoo gomoBiai € po3poOKka METONy aHaNi3y yMOB Ui aBapifHOTO
raJbMyBaHHs Ha OCHOBI IITYYHOT'O IHTENIEKTY.

Jns cTBOpeHHs MeroAy Oyjo 3ampolOHOBaHa CHCTEMa EKCIIEPTHOTO
NPUHHATTS PilICHHS.

Ha ocHogi 3i0panoi iH(opMmallii Ta 3acTOCYBaHHS €KCIEPTHUX MPABUII CHCTEMa
npuiiMae pillieHHs MOA0 MOTpeOH B aBapiiiHOMY rajbMyBaHHI Ta IHIIMX 3aX0Jax
JUISL 3a1100iranHs 3iTKHEHHIO [2].

3anpornoHoBaHa CUCTEMa B PEXHUMI PEeaJIbHOTO Yacy Mae JOCTYII JI0 JaT4YHKiB
TEMIepaTypyd Ta BOJOTOCTI TOBITPSA, a TaKOX JIA3epPOM 3aMipIO€ BiJCTaHb BiJ
00’€eKTYy criepesty aBTo.

B xoxi cTBopeHHsT MeTOy OyII0 IMpOaHali3yBaHO BIUIMB Pi3HHUX acCIEKTiB Ha
MOBE/IIHKY aBTO. TakuM YuHOM OyJO0 BCTAQHOBJICHO, IO OJHHMM 3 BAXIUBHX
ACIIEKTOB € BOJIOTICTh MOBITPSI, SIKE BIUIMBAE HA CHIIy TEPTS TOPMO3HOTO JTUCKY O
OapabaH.

PesysbraT cUMyIISILIIO 3aIPONIOHOBAHOTO PIllIEHHS MMOKa3ajd, 10 CHCTeMa
Ma€ 3MOTY OIIEPTHBHO 3UUTYBATH Ta aHAJI3yBaTH NOKa3HUKH JUIsl KOPETyBaHHsI CUIIN
rajbMyBaHHs. Ajie METOJ] He nepeadavae Taki MOKa3HUKH, SIK CE30HHICTh Ta SKIiCTh
BCTAaHOBJICHOI HA aBTO I'yMH.
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MOBLIbHUAM TOJIATOK JJIsI KBITKOBOT'O MAT AZUHY

I'punenko K.O., bBorgaperxo M.E.
XapKiBCHKUH HAIlIOHAIFHUH YHIBEPCUTET PaliOCIeKTPOHIKH, XapKiB, YKpaiHa

MoOibHI JOAATKHU CTaNy BaXKJIMBUM IHCTPYMEHTOM /I PO3BHUTKY Ta MOKpa-
IIEHHS POOOTH Pi3HMX OI3HECIB, BKIIIOYAIOUH C(hepy KBITKOBHX MarasuHis. Y 3B'3Ky
31 3pOCTaHHSAM MOMYJIAPHOCTI OHJIaWH-3aMOBJIEHb Ta IHTEPHET-TOPTiBII, KBITKOBI
Mara3vHU MOBHUHHI aJanTyBaTHCS 0 CyYacHUX TEHJICHLIHN Ta O4iKyBaHb KIIIEHTIB.
JlonoBinp BUpilIye psij BXIMBUX 3aBIaHb JUIl KBITKOBOTO 0i3HECY, BKIIIOYAIOYU
MOJIETIIEHHSI MIPOLIECY 3aMOBJICHHS Ta B3a€EMOJIIT 3 KJIIEHTaMH, a TaK0X MOXKIIMBICTh
Meperiiiay MepCOHANI30BaHOTO MU3aifHy OYKEeTiB KBITiB Ta iX BipTyaJIbHOTO II€per-
many. e cnpustume 301IBIIEHHI0 KOHKYPEHTOCHPOMOYKHOCTI KBITKOBOTO Mara-
3WHY Ha PUHKY Ta MOKPALICHHIO 33J0BOJICHHS KJIi€HTIB. Takox BukopucraHHs 3D
MOJICITIOBAHHS B €ICKTPOHHIM TOPTIBJI € aKTyaJbHOIO Ta iHHOBAIlIITHOIO TEXHOJIO-
Ti€ro, SIKa MOXE JOTIOMOTTH 3aJy9IHUTH OLTbIIe KIIEHTIB Ta BiI3HAYNATH Oi3HEC cepen
KOHKYpPEHTIB.[ 1]

Mertoro nonoBiai € po3podka MOGLIBHOTO JOAATKY AJISl KBITKOBOTO MarasuHy
3 TAKUMU (PYHKI[IOHATEHUME MOXXJIHBOCTSMU SIK:

MOXIIMBICTh KJIIEHTaM 3/iHCHIOBATH 3aMOBIICHHSI KBITIB 3 MOXJIMBICTIO BU-
0opy, OIUIaTH Ta BKa3aHHs /IpeCH /U JOCTABKH; pealizallist IHnTepaKTHBHOI (QyHKIIT
CKJIaIaHHs BJIACHOTO OYKETy KBITiB, BKIIIOUAOUM BUOIp KBITiB, KOJIBOPIB Ta KiJIbKO-
CTi;

ctBopenHs1 3D mMozeni BmacHOro OykeTy KBiTiB, OO KIIIEHTH MOTJIH BipTya-
JBHO MOOAYNTH, SIK BUIUIAATHME IXHIH OyKeT Tmepes] 3aMOBIICHHSIM.

B nmomogizni npoanaizoBaHi pi3Hi 3D ABHTYHU a TakoX QpEeHMBOPKH, sIKi MO-
JKHa BUKOPUCTOBYBATH JUTst NoOynoBu 3D-moxmeni Oykery. Cepel TaKuX iHCTpYMEH-
tiB sik: Unity3D, Defold, Godot Engine, Cocos, Unreal Engine.

Cepen Bcix nepeniuennx 0yB oopanuit Unity3D[2], Tak sik BIH Ma€ MOTYXHY
€KOCUCTEMY, UyIOBY HMIATPUMKY MiX 11aThopMaMu, a TAKOXK € HAI3BUYANHO MOy~
JsipHAM 171 po3poOku 2D Ta 3D nopatkiB, TOMY 1O HbOMY € HIMPOKHIA CIIEKTp Ha-
BYAJIBHUX MOCIOHUKIB 1 aKTUBIB, 1110 3HAYHO TIOJIETIIYE MPOIIEC PO3POOKU Ta BUPI-
HICHHS TPOOJIeM, SIKI MOXKYTh BUHHKATH.

Cnucoxk Jirepatypu
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METO/I K-MEANS TP KJACTEPU3AIII JAHUX
Y YACOBHX PAJAX

3nmopuk H.B.
XapKiBCHKUH HAIIOHAIFHUH YHIBEPCUTET PaliOeNeKTPOHIKH, XapKiB, YKpaiHa

Icnye Gararto croco6iB migxoay 10 KiacTepusallii YacoBUX PsIIB: iepapXiuHa
KJIaCTepH3allis, HEUiTKa KacTepu3allis, k-means, camoopranizaniiina kapta (SOM)
TOLIO.

Meto1o podoTH € aHaii3 MeToy k-means IpH KiacTepusalii, SKUi Moxke BU-
KOPHCTOBYBATHUCH JUII 0OPOOKH 4acOBUX Psi/liB, BU3HAUYEHHS HOT0 IepeBar Ta HeJjo-
JIKIB.

Meton k-means — 1ie anroputM KiacTepu3allii JaHuX, Mo po30UBa€e TOUKH Ja-
HUX Ha 33/I1aHy KUTBKICTH KJIacTepiB KIACTEPiB 3aJICKHO BiJl TOTO, HACKIIBKH BOHH
CXOXI.

ANTOpUTM iTEpaTHBHO OHOBIIIOE IIEHTP KOXKHOT'O KJIacTepa, TOKH BC1 TOUYKH HE
OyIyTh pO3MiNicHI Ha KJIacTepH, m00 MiHIMI3yBaTH CyMH KBaJpaTiB BiACTaHEH Mix
o0'ekTamMH Ta IX LEHTPaMH, Mipa siKa BUKOPHCTOBYETHCS U1l OOUMCIICHHS BiICTaH1
Mix 00’ekTamu, € EBkitifioBa Bifctans [1].

ITepaTUBHICTH METOMY IMOJIATAE B TOMY, IO IICISA KOXKHOTO PO3MOIILTY LIOJ0
LEHTPOIIB, BiNOyBa€eThCsl MEpPEepaxyHOK Ta MOBTOP IMPOLECY BiJl MMOYATKY, JOKH
LEHTPOIIN HE MepecTaHyTh 3MIHIOBATHCSI.

JlaHuit MeTox MOXKe BUKOPHCTOBYBATHCS AJIS TPYIyBaHHS TUHAMIUHHX iH}O-
pMaliiHUX MOTOKIB 3aBASKH CBOTi oOumcroBaHii mpocroti O(kn), ae n — Kijb-
KiCTh 00’ €KTIB TpyITyBaHHS.

Ort:ke, MOMMPEHICTh METOy k-means 3yMOBIJIEHa HOTO NMPOCTOTOO, THYUKI-
CTIO, IIBHJIKOIO 301)KHICTIO.

HenosikamMu MeTony € Te, 110 KOXKEH 00 €KT IpyIyBaHHS MOXE MOTPaNUTH
JMLIE B OJIMH KJIACTEP, KUIbKICTh KJIACTEPIB HE 3MIHIOETHCS 1 PE3YNIbTAT 3aJIeKHUTh
BiZl BHOOPY MOYaTKOBOI KOH]Iiryparii HeHTpoiniB, 0 BeJe 10 OTPUMaHHS B KJac-
Tepi TakuX 00'e€KTIB, sIKI HACIPaB/I HE € OJIM3bKUMU JI0 IXHHOT'O LIEHTPOILY Ta MOXK-
JIMBICTh MOTPAIUISIHHS Y JIOKAJIBHUH onTumMyM [2].

Cnucoxk Jirepatypu
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[fuzzy k-means clustering of time series]. Lecture Notes in Computer Science (including
subseries Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics), 10699
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JOCIILJKEHHS METOAIB 3SMEHIIEHHS POSMIPHOCTI
CKIIAJHUX CUCTEM

[onomapenko O.€., 'opbayos B.O.
XapKiBCHKUH HAIIOHAIFHUH YHIBEPCUTET PaliOeNeKTPOHIKH, XapKiB, YKpaiHa

CkJ1aJHi CHCTEMH XapaKTEepPHU3YIOThCS BETUKOIO KiJIBKICTIO €IEMEHTIB 1 3B 513~
KiB MDXK HIMU Ta 3yCTpi4aloThcsl y Oarathbox cdepax. Mepexi BHKOPUCTOBYIOTHCS
SIK MOJICITh CKJIaHUX cUcTeM [ 1]. YV 3B’s13Ky 31 30UIbIIICHHSIM PO3MIpIB Ta CKIaTHOCTI
CHCTEM, MOJIEI, 1110 BUKOPUCTOBYIOTBCS [ iX MPECTaBIICHHS, MOXKYTh MaTH Jy>Ke
BUCOKY PO3MIipHiCTb. L{e Mpu3BoIUTh /10 TpOOIIeM MpH MOJIEJIIOBAHHI Ta yIIPaBIiHHI
[2]. 3a ocranHiif wac Oymo po3pobieHo OaraTo METOIIB 3MEHIICHHS PO3MipHOCTI
MEPEKEBHUX CHCTEM.

MeToro pobOTH € TOCTiIKEHHS METOJIB 3MEHIICHHS PO3MIPHOCTI CKIIAJHUX
CHCTEM.

ABTopH [2] po3rsAaat0Th 1Ba THITH MIPOOIIEM, OB’ I3aHUX 31 3MEHIICHHIM PO-
3MIpPHOCTI MoJienel ckmagHux cucteM. Lli mpobieMn BUHUKAIOTh Yepe3 BeINKOMac-
mTabHy TOMOJIOTIK CHCTEMH Ta CKJIaaHICTh mifcucteM. [lepia mpobiema mossrae
B TOMY, SIK CIIPOCTUTH CKJIaJHy CTPYKTYPY MEpexi 3a IOIMOMOTO0 3MEHIIEHHS Ki-
JBKOCTI By3J1iB. OCHOBHHMH METO/IaMH 3MEHILIEHHS TOMOJIOTTYHOT CKJIQHOCTI € Me-
TOIH, IO 3aCHOBaHI Ha Kiactepu3aiii Ta arperamii. JI[pyra mpobiema moisirae B
TOMY, SIK 3MEHILUTH PO3MIPHICTh OKPEMHUX ITIJICHCTEM B MEPEXKI.

[IT06 3MEHIUTH CKIATHICT MEPEK, OYIH po3poOICHI METOIU 3MEHIIICHHS PO-
3MipHOCTI rpadiB. ABTOpH B po0oTi [3] IPOBOASTE OLIHKY Ta MOPIBHIHHI METOIIB
3MEHIICHHs CKJIQJIHOCTI MEpEX IpH 30epekeHHI KIIOYOBUX CTPYKTYp y Mepeskax.
ABTOpH TOPIBHIOIOTH TPH Pi3HI METOIM 3MEHIIICHHS PO3MIPHOCTI rpada Ta OLiHIO-
I0Th iX 3[IaTHICTH 30epiratu iHpopMaIiiHUI 3MiCT BXiTHOT Mepexi. ABTOpH BUMi-
PIOIOTH 3IATHICTB IIMX METOIB 30epiraTu KIFOUOBY iHPOPMAIIIO Ta TIOKAa3YIOTh, IO
MeToIu 30epiraloTh pi3Hi BIACTUBOCTI Ta Pi3HY KUIBKICTH iH(GOpMAIi 13 BXiIHHX
00’€eKTIB.

B pe3ynbrari po6oTH OyiM po3riisiHyTI METO/IM 3MEHIIEHHSI PO3MIPHOCTI CKJla-
JIHUX cucteM. Takox Oynu po3risiHyTI npoOeMHu, siKi MOB’s3aHi 31 3MEHIIEHHIM
PO3MIPHOCTI MOJIeJIeH CKIIaJIHUX CHCTEM, 1110 BUHUKAIOTh Yepe3 BeIMKOMAacIITa0Hy
TOTIOJIOTI0 CUCTEMH Ta CKJIaIHICTh migcucTeM. [lomansmia poboTa mosrae B JOCIHi-
JUKEHHI BTpaT iH(pOpMaIlil Mij] 9ac 3MEHIIEHHS PO3MIPHOCTI CKJIaJHUX CUCTEM.

Cnucok Jitepatypu
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POJIb ITYYHOI'O IHTEJIEKTY B OHTI/IuMBAIIIi POBOTH
TA IIATPUMII TEJEKOMYHIKAINIMHUX MEPEK

Bospmmaos €.B., Mapuinako b.b., SIakoBcrkuii O.A.
XapKiBCHKUH HAIllOHAIFHUHA YHIBEPCUTET PadioeNieKTPOHIKH, XapKiB, YKpaina

VY cydacHoMy 1M(POBOMY CBITI TEIEKOMYHIKaLiifHI MepexXi BiJIrpaloTh Bax-
JIUBY POJIb y 3a0e3MeueHHi 3B'13Ky Ta 00MiHy iH(opMaIlliero. Y 3B’sI3Ky 3 UM, pPO3-
BUTOK Ta ONTHUMI3allis IIMX MEPEX CTAIOTh HaA3BUYaHHO aKTyalbHIUMU 3aBJIaHHIMH.
V 1poMy KOHTEKCTiI BHKOpHCTaHHs 1uTy4yHoro intenekty (IUI) [1] nabysae Bemu-
KOT'O 3HaYCHHS.

I BUKOPUCTOBYETHCS TSI aHATIIZY MEPEKEBUX IMIOKA3HUKIB, 00 BUSABUTH I10-
TEHIIi#HI pobiemMu 10 iX BUHUKHEHHS. Lle mo3Bossie BXUBaTH MPOLTAKTHYHI 3a-
XOJIH JUTS BUPIMICHHS POo0JIeM i 3ar00iraHHsS MEpeKeBUM 3005M.

Hanpuknan, kommnanii BukopuctoBytoTs LI 11 mporHo3yBaHHS nepeBaHTa-
JKEeHHsI Mepeki [2] Ta 3aBuacHOrO nepeHarnpasieHHs Tpadiky, 1100 YHUKHYTH 3001B.
LI mae BaskJIMBE 3HAYCHHSI, TPU CTBOPEHHI Mepexi 3 camoonTuMizaiiieto (SON) [3].
HII y TenekoMyHIKaIliHHUX MepeXax BUKOPUCTOBYE MEPEOBI alrOPUTMU YISl 110-
HIyKy Ia0JIOHIB Y TaHMX, WO J03BOJISIE BUSBISITH Ta IPOTHO3YBaTH aHOMAii Me-
pexi. 3aBnsku BukopuctanHio 11 B TenexomyHikamisx mpoBaigepu mociayr Mo-
JKYTh 3aBUYaCHO BHUPIIIyBaTH MPOOJIEMH JI0 TOTO, SIK BOHU MOYHYTh HETaTHMBHOTO
BIUIMBATH Ha KJTI€HTIB.

MeTto10 10MOBIfi € aHANI3 CYYaCHNX METOMIB Ta TEXHOJIOTIH IMITyYHOTO iHTe-
JIEKTYy B TE€JIEKOMYHIKALIITHNX MepesKax.

B nmomoBimi mpoBeneHo anami3 Takux MetoiiB BukopuctanHs LI sk ZBrain
Cloud Management, sikuii aHami3ye 30epiraHHs Ta BHKOPUCTAHHS TeJleMeTpil B IpH-
BaTHUX XMapax, 1100 MOJIMIINTH TUIAHYBaHHS IOTY>KHOCTEH, OHOBJIEHHS Ta 3ara-
npHe yrnpaBiiHHA Ta NetFusion, mo Moxke onTuMi3yBaTu MapipyTH3aIlio Tpadiky
Ta MIBHUKICTB Mepeaadi Juisi cepBiciB 3 miaTpumkoro 5G, takux sk AR/VR.

3a pe3ysbTaTaMu JOCIIKEHHs BCTAHOBJIEHO, 1110 Bukopucranns LI B Terne-
KOMYHIKaI[IfHUX Mepexax CHpUsie MiABHUIICHHIO e(eKTHBHOCTI iX poOOTH, 3MEH-
IICHHIO BUTPAT HA MIATPUMKY Ta IiIBHIEHHIO KOCTI 00CITyrOBYBaHHS MEPEKEBUX
aOOHEHTIB.

Cnucoxk Jirepatypu
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BOPOTBBA 3 HIEPEBAHTAKEHHSIM KAHAJIIB
KOMIT’IOTEPHUX MEPEXK

Kypunernko A.O., KoBanenko H.M., ITaptuxa C.O.
XapKiBCHKUH HAIllOHAIFHUHA YHIBEPCUTET PaliOeNeKTPOHIKH, XapKiB, YKpaiHa

VY 3B'S3Ky 31 3pOCTaHHSAM OOCSTIB Mepeaadi JaHUX Ta KUTBKOCTI IMiIKIFUCHIX
NPUCTPOIB, MPOOIEMa NEPEBAHTAKEHb Y MEPEkKax CTa€ HAJ3BUYAIHO aKTyaJbHOIO
[1]. HagmipHe HaBaHTa)X€HHS MOYKE ITPU3BECTH JI0 3HWKEHHS MPOIYKTUBHOCTI, 3a-
TPUMOK y Iepejiadi JaHuX Ta HEraTHBHO BIUIMHYTH Ha SIKICTh 0OCIyTOBYBaHHS KO-
pucTyBauiB Mepexi [2].

Criz 3BepHYTH yBary Ha HEOOXiIHICTh TOCIIIKCHHS Ta pO3pOOKHA HOBHUX TeX-
HOJIOTIYHUX DIllIeHb IJIS TIOJOJIaHHS MPOOJIEMH MepeBaHTaKeHb B MEpexkax, OCKi-
JIBKHU Cy4YacHi TCHICHIII BUKJIUKAIOTh 3pOCTaHHS 00CATIB NepeqaHnX JaHUX 1 MiABH-
mieHy motpe0y B MIBHIKIHM Ta HamilHil mepenadi inopmarii [3].

MeTo10 10mOBIAi € peTeTpHMIA aHAaTI3 Ta PO3TIISI IIPOOIIEMH TIepEeBaHTAKCHHS
B MEpeXkax y 3B'SI3Ky 31 3pOCTaHHAM OOCATIB Mepenadi JaHUX Ta KiTbKOCTI a0OHEH-
TiB.

JlomoBiab cipsiMOBaHa HA 3aCBIYCHHS BaXJIMBOCTI I[HOTO MUTAHHS Y Cydac-
HOMY CBITI Ta HaJlaHHsl BUMEPIHOI iH(popMalii 111010 BIUIUBY NEpeBaHTaKEHb HA
KIHIIEBUX KOPHCTyBauiB, Oi3HeC Ta 3arajibHe (QyHKI[IOHYBaHHS KOMII FOTEPHHUX
MEpekK, a TAKOXX BHCBITICHHS PI3HOMAaHITHHX acHeKTiB MpoOJeMH mepeBaHTa-
JKEHb Ta MPEICTABICHHS CTpATEeriif Ta TEXHIYHUX PillleHb, IKi MOXYTh OYTH BH-
KOPHUCTaHI [JIs YCHIIIHOTO TOMOJAHHS IIUX BUKIUKIB y cdepi iHPopMamiiftHIX
TEXHOJIOT1H.

PosrisHyTO MeTonm eeKTUBHOTO yNpaBIiHHS MEPEKEBHM HaBaHTAXKEHHSIM
JUTSL 3a0e3MedeHHsI CTa0lTbHOCTI, IMBUAKOCTI Ta Oe3neKk B (yHKIIOHYBaHHI cydac-
HUX 1HQOPMALIHIX CUCTEM, a TAKOXK HACTYITHI KPOKH HA MUIAXY AOCIIIKEHb B IIiH
raiy3i, 0 CIPUATHMYTh MTOJAIbIIOMY PO3BHUTKY 1 BJOCKOHAJIEHHIO MEPEKEBHX Te-
XHOJIOTiH Y MaifOyTHEOMY .

Cnucok Jirepatypu
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METO/H BAJIAHCYBAHHSI HABAHTAKEHHS KAHAJIIB
KOMIT'FOTEPHUX MEPEX

Coboms I".1O., Makapenxko O.I1., ITaptuxa C.O.
XapKiBCHKUH HAIIOHAIFHUH YHIBEPCUTET PaliOeNeKTPOHIKH, XapKiB, YKpaiHa

CrorozHi IHTepHET 00'€HY€E MINBAPIOM JIIOJEH Ta YTBOPIOE IMIOOATIBHY CHC-
TeMy 0oOMiHy iH(OpMalli€lo, PO3MOIEHY 110 BCbOMY CBITY. 3aBSIKH MOCIyTaM, 10
HaJar0ThCs [HTEpHETOM, MOYKHA JIETKO 3HAXOJUTH Ta OTPUMYBATH iHpOpMaIlio Ha
Oy/b-sIKy TeMy, MUIbHOHH JIIOJIel 3 YCiX KYTOUKIB CBITY MOXYTh B3a€EMOJIISITH OANH
3 OJIHAM Yepe3 eJICKTPOHHY IOIITY Ta MUTTEBI TOBIOMIICHHS, a Oi3HEC MOXKE 3ii-
CHIOBATHCS HOBUMH Ta OUTBII €(peKTHBHUMH crioco0aMH. SIK HalBa)KIHBiIIa iHHO-
BaIlisl MUHYJIOTO CTONITTS, [HTEpHET KOPEHEBO 3MIHHMB HAII CIOCiO KUTTs [1].

3i 3pocTaHHIM 00CATY MEPEKEBUX MOCIYT Ta KUTBKOCTI KOPUCTYBAYiB 3aIIUTH
JI0 MEPEXEBUX PECypCiB 3HAYHO 3pOCiTH. BHACIIIOK FOT0 BETMYE3HOTO 3pOCTAHHS
[HTepHeTY BHHMKIIA TOTpeda B BUPIMICHHS MUTAHB MIOA0 €(PEKTUBHOCTI PO3MOIITY
X PecypciB.

['mobanpHa NMPOAYKTUBHICT MEpeki MOKe 3HAYHO 30LIBLIMTHCS 332 YMOBHU
NPaBWJIBLHOTO BUKOPHCTaHHS KaHaliB 3B’s3Ky. EdekTuBHicTh MOXe OyTH 301ib-
IICHA, SKII0 MEPEKa MPAIfOe Y CIIBIpaIlli Ta PO3MOUIAE HABAHTAKCHHS Ha HAOIp
kaHaiiB. Takuil MeTo/ pO3MOALTY HaBaHTAXKCHHS BIIOMHUH SIK «OaaHCyBaHHS HaBa-
HTaXeHHD» [2].

Sk BimoMo, y pasi 3pocTaHHS iIHTEHCHBHOCTI MepekeBoro Tpadiky BimOyBa-
€THCS YTBOPEHHS YePT y BY3J1axX TeIEeKOMYHIKaIiiHoi Mepexi. OueBHIHO, 110 31 3p0-
CTaHHSIM JIOBXXMHHU YEPTH MaKeTH [TOYMHAIOTH 3a3HABATH JI0JIaTKOBHX 3aTPUMOK, a
TpH 11 IepeTIOBHCHHI BUHUKAIOTh BTPATH MAKETiB.

MeTor0 10MOBiTi € aHANI3 TOTOKOBOI MOJIEIi 0araTOKOMIHHOT MapIIPy TH3AMIl
3 OayaHCyBaHHIM HaBaHTAXXEHHS 3 ypaxyBaHHSAM JJOBXKHH YepT y By3JlaX TEJIICKOMY-
HikauiiiHoT Mepexi. [Toka3aHo, 10 BUKOPUCTAaHHS MOJIelli OaaHCyBaHHS HaBaHTa-
JKSHHSI 32 JJOBXKHMHOIO YEPTH y By3JaX MEPEeXi JJ03BOJISIE 3HAUHO 3HU3UTH 3aTPUMKHU
MaKeTiB B TPAH3UTI.

3anpornoHOoBaHO METOJ OaraTtokaHalbHOT MapuipyTHsalii Tpadiky, a Takox
NPEJICTaBICHO CXeMy OajlaHCyBaHHs HaBaHTa)KEHHs, 3aCHOBAHYy Ha MOHITOPUHTY
cTaHy KaHaiiB. HaBeeHO pe3ysIbTaTH IMITAIIHHOTO MOJACIIOBAHHS 3 BUKOPHCTAaH-
HSIM Pi3HUX CLIEHAPi{B MOBEAIHKHU TpadikKy.

Cnucok Jitepatypu
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AJI'OPUTMU OBPOBKHA EJIEMEHTIB
Y YEPI'AX MEPEXK TA MOJU®PIKAIISA AJITOPUTMY RED

®ininmos B.B., [Tepersixa €.0., [Taptuka C.O.
XapKiBCHKUH HAIIOHAIFHUH YHIBEPCUTET PaliOeNeKTPOHIKH, XapKiB, YKpaiHa

Jiist 3a6e3nedeHHs BYacHOI Ta e(heKTUBHOI Iepenayi indopmMarii y KoM 1oTe-
PHHX Mepexax iCHye 0e3iid MEeTOJIB, alie SKIIO0 y Mepexki 3 sIBISIOTHCS YEPTH, TO
poboTa MEpEKEBHX ANTOPUTMIB MOBUHHA 3MiHUTHCA [ 1]. 151 BUpilICHHS POOIEMU
YTBOPCHHS Yepr B MapHIPYTU3aTOPax, SK MPUKIAJ], MOKHA PO3TIITHYTH BHKOPHC-
taHHs TexHoorii Active Queue Management (AQM) Ta oauH i3 MOMyJISIPHUX AJITO-
purmiB — Random Early Detection (RED) [2].

RED 6yB po3pobneHnii 3 MeTOr0 MiHiMi3aIlil BTpaT MaKeTiB Ta 3aTPUMKH B Ue-
P31, YHUKHEHHS I100aIbHOT CHHXPOHI3AIIil Keped, MATPIMKH BUCOKOTO PiBHS BH-
KOPHCTAHHS KaHAaJIB 3B'3Ky Ta YCYHCHHS IPOOIEMATHKH KEPET, SKi BUKIHKAIOTh
nepeBaHTakeHHA [3].

MeTtor0 10omoBiai € aHaNi3 METOMIB OpraHi3allii 4epr y MapimpyTH3aTopax Ta
BUKOpHCTaHHsI pisHoMaHITHUX AQM. Bukopucraunss niHiiiHol QyHKUil s o6umnc-
JICHHs IMOBIPHOCTI CKMJaHHsI MakeTiB 3 yepru B anroputmi RED e HeponikowM, 1o
MPU3BONUTE 10 MPOOIIEMH BEJIMKUX 3aTPUMOK B uep3i [4]. Taky mpoGiemy MoxHa
BUPIIINTH, BUKOPUCTOBYIOYH JIIHIHHI Ta HENHIWHI (HAPHKIIAJ, EKCIIOHEHI1aIbHI)
(yHKIIT KMOBIPHOCTI CKUaHHS MTaKETIB.

3ampomnoHoBaHo MoaudikoBanuii RED-anroput™, sixuii nependavae B3aemo-
JTiT0 JIIHIHHOT Ta eKCIIOHEHIIAIbHOT (DYHKITIH BTPATH ITAKETIB 3 METOIO MOKPAIICHHS
npoaykTuBHOCTI anroputMy RED. [IpoBeneHe iMiTamiiiHe MOIETIOBaHHS [TOKA3aII0,
mo Bapiamis RED-anropurmy Oyzme mponykruBHima 3a 3BudaiiHmii RED wepes
ORI KOPEKTHY UMOBIPHICTH CKAIAHHS MAKETIB B 3aJIC)KHOCTI BiJ] IIOTOYHOT Mepe-
JKEBOI CUTYaIIIi.
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PO3POBKA CUCTEMUW MOHITOPIHI'Y TEMIIEPATYP, CTAHIB
TA YIIPABJIIHHSA PEXKUMAMMU POBOTH KIIIMAT KOHTPOJITO

®owmin O.I'., [Taptuka C.O.
XapKiBCHKUH HAIIOHAIFHUH YHIBEPCUTET PaliOeNeKTPOHIKH, XapKiB, YKpaiHa

CyTb 1aHOI CHCTEMH NOJIATAE Y CTBOPEHHI IHTETPOBaHOI Iu1aTGopMH, sKa 10-
3BOJISIE BiZJIAJICHO IPOBOAUTH MOHITOPHHT, aHAIII3yBaTH Ta KEPyBaTH apaMeTpamMu
po0OTH cUCTEMH KIIiIMaT KOHTPOJIIO Y MIPUMILIEHHSX Yepe3 3pyYHUi MOOLIBHUN J10-
JIaToK Ta 30epiraTu AaHi y BeO-apxiBi.

Bukopucranns [HTepHET-IiJKIIIOYEHHS Ta BeO-XMapH Ha1a€ MOXKIIMBICTb J0C-
TYIIy 10 CUCTEMH 3 OyIb-SKOi TOUKH CBiTy, 3a0€3MeUyI0YN MaKCUMAIbHY e(heKTHB-
HICTP Ta 3pYYHICTH YNPaBIiHHS KIIiMaT KOHTPOJEM Ta HiATPUMKY ONTHMAIbHUX
YMOB X ()yHKIIOHYBaHHS, @ TAKOX HAJA€ 3MOTY NEPEBECTH CUCTEMY Y aBTOMATH-
HUH pexnM. Ll iHHOBaMiliHA cucTeMa Ma€ MOTEHI[ia]d 3HAYHO MOKPAIINUTH SKICTh
OTIJICHHS Ta Tapsg40ro BOJONOCTAYaHHS, 3HU3UTH BUTPATH HA EHEProNoCTavyaHHs,
MOKPAIIATH KEPOBaHICTh OMATIOBAIBHUMH CHCTEMaMH 33 PaXyHOK Po3poOoK anro-
PHUTMIB POOOTH CHCTEMH OTAJICHHS.

B pesynbraTi 1le cnpusTHME MiIBUIEHHIO KOM(MOPTY XKHUTTS, 3MEHIICHHIO He-
raTUBHOTO BIUIMBY Ha JIOBKULIS, 3HHKEHHIO CIIOXKMBaHHIO €HEPTii Ta pecypciB, 10
POOHUTH 1110 CHCTEMY KITIOYOBUM IHCTPYMEHTOM JIJIsI CTAJIOTO PO3BUTKY Ta ONTHUMi3a-
11i1 BUKOPUCTAHHsI CHEPTeTUIHHUX PECYPCIB.

MeTto10 A0MOBINi € aHANI3 ANTOPUTMIB Ta METOMIB YHPABIIHHS IS CHCTEM
KIIIMaT KOHTPOITIO 13 3aCTOCYBaHHSAM MOOLTBHUX J0AaTKiB Ha miatdopmi Android,
a takox BEB momaTokiB it apxiBariii JaHuX.

B nonogizi mpeacTaBaeHo 10JaTOK, M0 OyB po3poOIeHHH Ta CIIPOSKTOBAHMUH
3a pornomororo (peiimBopky React Native 3 Bukopucranusm TypeScript ta MoBu
nporpamyBanHs JavaScript.

3aB/sIKM IbOMY BiH € KPOCILIAT(OPMOBHUM JJOAATKOM Ta 3DYUHHM ]I BAKOPH-
cTaHHs Ha pi3HMX npuctposix. BEbB nonarox Oyio pospobneno Ha moi PHP, Bin
BUKOPHCTOBYETHCS JJIsl 30epiraHHs AaHUX, OTPUMaHMUX 3 JaTYMKIB Ta iHpopmaril
KOPHUCTYBayiB, 110 JIa€ 3MOTY POOHMTH aHAJITUKY y BUIJsIII rpadikiB TemmepaTyp,
HAaBaHTAXXECHHSI Ta TUCKY Y CUCTEMI KIIIMaT KOHTPOJIIO.
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AHAJI3 3ATPO3 CTIMKOCTI CACTEMU 3BEPITAHHHSA JTAHUX
B XMAPHHUX CXOBHIIAX

I'omon B.O.
XapKiBCHKUH HAIllOHAIFHUH YHIBEPCUTET palioeNeKTPOHIKH, XapKiB, Ykpaina

BpaznuBocri onepariifHux cucteM, MOIyJIbHIX KOMIIOHEHTIB, MEPEXKHHUX IIPO-
TOKOJIIB — 11 TPaJULiiHI 3arpO3H JUIsl CUCTEM 30epiraHHs JaHUX B XMapHUX CXOBH-
max [1-4]. Takox BUALIAIOTHCS Taki 3arpo3u SK: QYHKI[IOHAIBHI aTaKd Ha eleme-
HTH XMapH, 110 MOB’s[3aHi 3 0araTourapoBiCTIO XMapHOTO CXOBHINA; aTaku Ha KJIie-
HTCBKY 4YacTHHY, 3YMOBJIEHI BHMKpaJCHHSIM MapoJjiB, MEPEXOIUICHHSAM BeO-ceciid
TOIIO; aTaK! Ha TiepBi30p, SKi MOKYTh MPHU3BECTH 10 OTPUMAHHS TOCTYIY /IO pe-
CypCiB 3 OfHi€1 BipTyaabHOI MAIIMHU 10 iHIIO{; aTAKK HA CUCTEMH YIPaBJIiHHSA, IO
MO>KYTb IIPU3BECTH 10 OJIOKYBaHHS Y BUXOY 3 JIaJy OJHHX YH iHIIHX BipTyalbHHUX
MalIdH.

OpHi€l0 3 HaWBAXKIIMBIIINX CKIIAJOBUX BUPIMICHHS IUX MPOOIIEM € aHai3 Ko-
JKHOT TPoGIIeMH OKPEMO 3 IiIO0POM MEBHOTO PIIICHHS Ta CTBOPEHHS KOMIUICKCHHUX
pillieHb U1 3a100iraHHs 3arpo3 IJis CUCTeM 30epiraHHs JaHHUX B ILJIOMY.

MeToro nomoBini € aHai3 MiAXO/AiB MIOAO HiIBUIIEHHS CTIMKOCTI CUCTEMH
30epeKeHHs JaHUX B XMapHUX CXOBHIIAX 32 PaXyHOK YIOCKOHAJICHHS MEXaHI3MIB
muGpyBaHHs Ta aBTEHTHDIKAII].

B nomogizai HABOASTHCS pe3ybTaTH aHATI3Y METOIIB MIK(PYBaHHS Ta MiAOOPY
ONTUMAJIFHIX METOIB AJIS Pi3HUX cHcTeM 30epiranHs qanux. HaBeneHi naHi 103Bo-
JATh YIOCKOHATHUTH QYHKLIOHAIBHY MOJIENb CUCTEMH 30epiraHHs JaHUX B XMapHHUX
CXOBMIIAX Ta MiJBUIIUTH PiBEHb OS3MEKH XMapHHUX CXOBHIIL
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MOJEJIOBAHHS I€}_’APXI‘IHOi XMAPHOI MEPEXKI
JJIS OITUMIBALIL TAKTHJIBHOI'O IHTEPHETY

SApomesuu P.O., KoBanenko A.A.
XapKiBCHKUH HAIIOHAIFHUH YHIBEPCUTET PaliOeNeKTPOHIKH, XapKiB, YKpaiHa

IepapxiuHa KOMII'IOTEpHa MepeKa IPaHUYHUX XMap € MPOJOBXKEHHSIM KOHIIE-
nuii nepexoy BiJ IIEHTPai30BaHUX XMAPHUX OOUYHUCIICHB JI0 TETEPOreHHHUX PO3IO-
JUICHUX XMapHUX CTPYKTyp. i1 BUKOHAHHS I'PaHUYHUX OOYMCIICHb Mali CTilb-
HHUKH B3a€MOJIIOTH 3 TPAaHUYHUMU Kiactepamu. [ paHWuHI KilacTepu MaroTh oOMe-
JKEH1 00YHMCITIOBAIIbHI MOXKIIMBOCTI, TOMY 3'€IHYIOTBCS 3 OUIBII MOTY>KHUMU TI€pe/-
TyMaHHUMH Kiactepamd. Kpim Toro, TymMaHHI 009HCIEHHS 3a0€3MeYyIOTh y3roA-
JKeHY B3a€EMOJII0 MIEPEATYMAHHNX KIIACTEPiB B paMKax BCiel Mepexi.

MeTor0 OTIOBiI € MOJICIOBAHHS i€papXivyHOi MEpeKi TPaHUIHUX XMap, sSKa
SBIISIE COOOI0 IHHOBALIHHUI i IX1/T 10 MO0y IOBH XMapHOI MEpPEXi, CIPSIMOBAHUHN Ha
onTUMI3alio i MPOAYKTUBHOCTI Ta MOCTYMHOCTI. [laHa iepapxidHa XMapHa Mepexa
MICTHTB YOTHPH PiBHI: TPAaHHYHHUA KIacTep, IepeITyMaHHUH KIacTep, TYMaHHi 00-
YHCJICHHS Ta XMapHi o0uuciaeHHs. [ paHnyHMi KiacTep 0e3mocepeHbo IHTETPOBa-
HUI 3 0a30BOI0 CTaHIli€0. Y pa3i 0OMEXEHHX pecypciB ado PH3HKY IepeBaHTa-
JKEHHSI KOMIT'IOTEPHOI MepeiKi, 3aluT Ha 00CIYyroByBaHHsS MOXe OyTH NepeaaHHii
JI0 IepeaTyMaHHoro kinacrepy. I[lepentymanHuii kiactep — eHTp 00poOKu Ta 30e-
piraHHs JaHuX, T00YJOBaHUH y BUIJISII FE€TEPOTeHHOT KOMIT I0TEPHOT MEpEexi, OCKi-
JBKU MOXE MICTHTH Pi3HY KiJBKICTH KJIACTEPiB MEPIIOro PiBHS, SKi MPAMIOIOTH y
PI3HUX cTaHAapTaxX Ta 3a PI3HUMH TEXHOJOTiSMH. TyMaHHI 0OYHCICHHS — BOJOMI-
IOTh 3HAYHO OUTBIIUMH OOYHCITIOBAIBHIMH PEeCypcaMH 1 MOXIUBOCTSAMH 30epi-
raHHA JaHUX HOPIBHSHO 3 IIEPEATYMAHHUMH KJIACTEPaMH i BiZIIIOBIJHO KEPYE HUMH.
3abe3meuye BUCOKOIIBHIKICHY Iepeady JaHuX, IPH B3a€MOIIT 3 NepeATYMaHHUMH
KJIacTepaMH Ta HAJA€ LUTIO3M IO KOMIT FOTepHOI Mepexi [HTepHeT 1 BimgmaneHux
XMap 3arajbHOI0 KOPUCTYBaHHS. XMapHi 00UHCIIeHHs — 3a0e31e4Yy0Th e()eKTUBHY
Ta Oe3rne4yHy poOoTH Bciel XxMapHOI 1HGPACTPYKTYpH 1 y3rojkeHHs (QyHKLIOHY-
BaHHs BCiX piBHIB. [laHi 30Mpar0Th 1 IEPENAIOTh Y XMapy VIS OJAIIBIIOTO aHATI3Y
Ta 00poOku. Lleit mpoiiec 3a0e3meuyeThCs MOTYKHUMH OOYUCITIOBATBHUMH PECYP-
caMu Ta MacIITabOBaHICTIO.

IepeBaru 3MOI€IbOBAHOT KOMIT FOTEPHOT MEPEXKI MOJIATAI0OTh Y CKOPOUCHHI 3a-
TPUMKH BiJ] JUKEpeNa JaHUX O KOPHCTYBAUiB 1 3HWKEHHI PU3HKY NE€pEeBaHTaKCHHS
mepexi. [Ipu 1pomMy 3abe3nedyeTbesi THYUKICTh Y TT0OYI0BI Mepexi Ta ITiABUILY-
€TbCA 11 JOCTYIHICTB, 110 33J0BLIbHIE BUMOTH TakTmibHOTO [HTEpHETY.
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3ABE3IEYEHHS QOS B MEPEKAX HACTYIIHOT'O IIOKOJITHHA
Y PA3I HAJAHHS NOCJIYT IPTV

Bnaxwuercekmii C.0O., Kontyn F0.M.
XapKiBCHKUH HAIIOHAIFHUH YHIBEPCUTET PaliOeNeKTPOHIKH, XapKiB, YKpaiHa

CyuacHi iH}oKOMyHIKaliiHI TeXHOJOTII Maibke He 0OMEKYIOTh ONepaTopin
1 KOpHCcTyBadiB y chepi ocIyT, 1110 HaaroThesl. OHaK HAOTBIIO0 MOITYJIISIPHICTIO
cepell KOPUCTYBaviB KOPHCTYIOThCS MOCIYTY Ha OCHOBI Iepeiayi Biieo-300paxkeHsp,
30kpema nociayru [PTV, 1 OUIbInicTh OmepaTopiB 3B’sA3Ky YKe PO3rOPHYJIH ab0 pPo3-
rOpTaroTh Mepexi 1 iX BpoBapkeHHsI. OCHOBOIO TAaKUX MEpex € ratdopma me-
pexi macrymaoro mokosiaas (Next Generation Network, NGN), sika opierToBana
Ha BUKOpHCcTaHHA [P-TexHOMOTIH, Mo Hamae omepaTopam, 3 OJHOTO OOKy, 3HAYHI
MOJKJIMBOCTI TI0 OpTaHi3aIlil MPaKTHIHO HEOOMEXEHOT KiJIBKOCTI TAaKOTO POy ITOC-
JIyT, aJie B TOM K& CaMUid yac BUCYBAOTHCS BUMOTHY [IOJI0 HAJAAHHSI BUCOKOTO PiBHS
skocti obcyroByBanns (Quality of Services, QoS) [1].

MerToro gonosifi € anami3z mexanizmiB QoS y NGN Ha 6a3i [P-TexHOMOTIH Y
pa3i HamanHs nocayr IPTV, a Takoxk oOrpyHTyBaHHS KOMIUIEKCY SIKICHUX MapaMeT-
piB, 110 MaKOTh 3HAYHHI BIUIMB HA OIIHIOBAHHS SKOCTI MepeaaBaHHs Bigeo mo IP-
Mepexax.

VY 1omoBial po3risAalThes OCOOJIMBOCTI OpraHizallii Ta HaJaHHS IOCIYT
IPTV. Ha npukiazi kmrodoBoi mocnyru IPTV «Bigeo 3a 3amurom» (Video on de-
mand, VOD) aHai3yoThCs METO/IH OLIIHIOBAHHSI IKOCTI nepeaadi Bigeo [2, 3]. Tlo-
Ka3aHo, IO OJTHUM i3 JOMIHYIOUMX YAHHUKIB il 9ac OLIHIOBaHHS SIKOCTI Iepenadi
BiJICO € KUTBKICTh BTpaueHHX MakeTiB. Takox Ha QoS BIUIMBAIOTH crienuivHi mapa-
METPH BiJIe0, Taki K CIIOCi0 MaKeTyBaHHS, PO3MIp BiICOKaAPy, CXeMa MaCKyBaHHS
MTOMUIJIOK, SIKi 3aJIS)KHO BiJ] KOHQITYpaIlii KoJeKa, o pi3sHOMY pearyioTh Ha OJHAKO-
BUH piBeHb BTpar [ 1]. 3anmpormoHoBaHO BUKOPUCTaHHA KOoe(illi€HTa, IO IEMOHCTPYE
B32€MO3B'SI30K CY0'€KTHBHUX 1 00'€KTHBHMX OIIHOK SIKOCTI mepeayi Bifeo, Ta Bpa-
XOBYE XapaKTEPUCTUKH BiJICONIOTOKY IPH 3J1iCHEHHI OLIIHIOBAHHS CIIOTBOPEHb, L0
BUHMKAIOTh ITi/1 4aC BTPAaTH OKpeMHUX OJIOKIB BiJi€o.
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AHAJII3 MEXAHN3MIB KOMIIVIEKCHOI'O KEPYBAHHSA TPA®IKOM
B IP-MEPEXAX TP BUHUKHEHHI IEPEHABAHTAKEHHS

Bepoumpkuii €.P., Konryn 10.M.
XapKiBCHKUH HAIIOHAIFHUH YHIBEPCUTET PaliOeNeKTPOHIKH, XapKiB, YKpaiHa

SIkicHI TOKa3HUKU poOOTH OyAb-5KOi MAKETHOT MEpeXki HEPO3PHBHO MOB's3aHI
3 IMTaHHIMHU OpTaHi3alii KOMIUIEKCHOTO YIpaBJliHHA TpadikoM s 3a0e3neueHHs
ii HopmasbHOTO (DyHKITIOHYBaHHS. OJTHUM 3 OCHOBHUX YMHHHKIB 3HHKEHHSI SIKICHUX
MOKa3HHUKIB € BUHUKHEHHS TIEPEBaHTaXEHb, 110 MOXKE BUPAKaTHCS Y 30UIbIICHH]
KIJIBKOCTI BTpa4eHUX MaKeTiB, 301IbIICHHI CepeIHIX 3HaYEeHb 3aTPUMKH 1 JUKUTTEPA,
Ta iHmWX [1]. YV npoMy acmexTi miJ KOMIUIEKCHIM YTIPaBIiHHAM TpadikoMm ciig po-
3YMITH CYKyTHICTh allapaTHO-TIPOTPaMHIX MeXaHi3MiB, sIKi CIIpIMOBaHi Ha 3a0e31e-
YeHHs (PYHKIIOHYBaHHS MEPEKi, III0 aHAI3y€eThCs, 3 HeoOXimHnM QoS Ta eeKTnB-
HUM BHKOPHCTAHHSM pecypciB [2].

MeTtoro nomoBini € anami3 0cOOIMBOCTEN Ta EIEMEHTIB CHCTEMH YIIPaBIiHHS
Tpadixom B IP-mepexax, GopMyBaHHS 33734l YHOpaBIiHHS CHHPAIOYNCh HA TIPHH-
UMY [JIaHYBaHHS Ta BU3HAYCHHS MOJIITUKHU YIPaBIiHHS TpadikoM, a TaKOX Ha BU-
6ip MeTony i cxemu ynpasininas. Oco0iuBa yBara B JONOBII NPUIUISETHCS aHATIZY
MeXaHi3MiB ynpaBiiHHS Tpadikom B IP-mepexax y pa3i BUHHKHEHHs NepeBaHTa-
JKESHHSI.

VY nomoBizi B IKOCTI MeXaHi3MiB ynpasiiHHs Tpadikom B IP-mepexax po3ris-
HYTI 3r71a/KyBaHHs npoditro Tpadiky Ha 6a3i pi3HOTO POy IUIaHYBAIBHUKIB, a Ta-
KO’ QJITOPUTMH aKTHBHOTO 1 TACHBHOTO YIPaBJIiHHS YepramMu. 3a3HaueHo, 110 SKIIO
ICHye HaBaHTa)KCHHS 1 BUIBHMI NPOLECOPHHUH Yac, TO IUIAHYBAJbHUK HE 3aBXKIN
3IIMCHIOE TTepeiayy HaBaHTAXXEHHS Ha 00CITyroByBaHHs. 3apOIIOHOBAaHA METOANKA
aHaJ3y XapaKTepPUCTHK MEXaHi3MiB JJOKaTBHOTO YIPABIiHHS TpadikoM mijg 9ac Ko-
HTPOITIO TIepeBaHTaKEHb Ha OCHOBI Mojieneit uepr B [IP-mepeskax [3]. BixmosimHo 1o
I[bOT'O MIJIXO/ly Ha BXOJII MEPEIKHOTO BY3JIa, BUXO/ISUH 13 33JaHHUX SKICHUX TIOKa3HH-
KiB (0OMEXEHOI JIOBXKMHHU YeprH 1 HOpOTry YIpaBIIiHHS), MH MOXEMO PO3paxyBaTH
HEOOXIiIHy KUIbKICTh JUISHOK, Yepe3 sIKi IPOXOANTh TPaH3UTHUIA MaKeT, s mooy-
JIOBH MEPEXi 3 YCYHCHHSIM NepeBaHTaxeHb. 111 1aHi MOKHA BpaXxOBYBaTH IPHU IIPO-
exTyBaHHi [P-Mepexi, Hampukian, Ajs HOPMYBaHHS KUIBKOCTI JJISTHOK ITPOXO-
JOKCHHS TTAKeTIB Y MEPexi.
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BIVIMB IITYYHOI'O IHTEJIEKTY HA YIIPABJITHHA BI3HECOM

Ky3pmin A.A., Tomak B.B.
XapKiBCHKUH HAIlIOHAIFHUH YHIBEPCUTET PaliOCIeKTPOHIKH, XapKiB, YKpaiHa

VY cyuyacHomy cBiti, mryynn# inTenekt (L) crae kmouoBum dakropom y po-
3BHUTKY Ta ynpaBiiHHI 0i3HecoM. 30kpema, 3actocyBanns LI y Gi3Heci 103BOIUTH
KOMEpLIIHUM KOMIIaHisSIM y CIIEKTPi CBOET IIsTIBHOCTI pOOUTH aHalli3 BENUKUX 00-
CSTiB JJAHUX ULl IPOTHO3YBaHHS PUHKOBUX TEHJCHIIH Ta PO3yMiHHS KJIIEHTCHKHX
NOoTpeO, NPUIHATTS OOIPYHTOBAHHMX CTPATETIUYHHMX PillleHb I0J0 MOJajIbLIMX Ha-
NPSIMKIB JiSIBHOCTI, @ TAKOX Y pa3i BUOOPY TOro abo iHIIOTro HaNpsIMKY, aBTOMAaTH-
3yBaTH Ta ONTUMI3yBaTH IINPOKHUII CIIeKTp Oi3HEC-TpoIeciB. 3arajaoM Bce Ie Mpu3-
BeZIC 10 3MEHIIICHHS IMOTOYHUX BUTPAT 1 MiABHUIEHHS MPOIXyKTHBHOCTI MisTIBHOCTI
KOMIIaHii, [0 € aKTyalbHO0 3a71adero [1].

Mertoro nomoBini € anani3 BrumBiB 1111 Ha ynpaBiTiHHS CTpaTerisiIMHA Cy9acHUX
Oi3Hec-TpoIIeciB Ta BU3HAUCHHS OCHOBHHX BHKIIMKIB 1 MOYJIMBOCTEH, IO MOXYTh
OyTH MOB'sI3aHi 3 HUMH.

B nomoBini HaBOIATHCS Pe3yJbTaTH aHai3y moa0 MoxmmBocted I Bruu-
BaTH Ha TPOLEC MPUHHATTS pillleHb B pealbHOMY 4Yaci 1 Ha 3a0e3MedeHHs SIKOCTi y
pa3i 00poOKH BeIMKHUX MacuBiB AaHux. Lleli aHami3 rypryerbes Ha 3actocyBanHi 111
y PSAAi MPOTrpaMHUX IHCTPYMEHTIB, 30KpeMa MamIMHHOrO HaBuaHHs [2]. To6To Mu
HABYAEMO MAIIKHY, SIK PO3Mi3HABATH IIEBHI IA0JOHN a00 MTOBOIUTHCS MICBHUM YH-
HOM, Ha OCHOBI HaIaHUX JaHWX. Pi3HOBMIOM MaIIMHHOTO HaBYAHHS € TIINOOKE Ha-
BYAHHS, K€ Peali3yeThCs HA OCHOBI IITyYHUX HEHPOHHHX MEPEXK, 10 BYaTh KOM-
n'torepu 00pOOIATH JaHi B Takuii jke camuii crnocio, sik 1 Mo3ok mroaunu [3]. Llei
IHCTPYMEHT JIO03BOJI€ iHGOPMAIIHHAM CHCTEMaM aHalli3yBaTH BEJIHKI 0OCATH Ja-
HHX, BUKOPHUCTOBYIOUH CKJIaJHI aJITOPUTMH PO3Ii3HABAaHHS B HUX CKJIAIHUX 3aKO-
HOMIpHOCTEH JUI OTPUMAaHHs TOYHMX BIZIOMOCTEH 1 IpOrHo3iB. 30KpeMa MoKa3aHo,
1110 3aCTOCYBaHHS IIMX IHCTPYMEHTIB JIa€ 3MOT'y IIPOrHO3YBaTH TE€H/EHIIIi PO3BUTKY
Ta MOKPAICHHS IPUHAHATTS pillieHb y Gi3Hecl.

Takox y nomnoBiai npunpiieHa yBara BukopucranHio I, sik aBTOHOMHOT
CUCTEMH, JIJIsI IPOTHO3YBAHHS MOIKMTY, ONTUMI3allii 3aMMaciB 1 JAHIIO)KKA TOCTAYaHb,
IO JJONOMOXK€ KOMIAHIT MiABUIIUTH MPOJAYKTHBHICTh Ta 3MEHUIMTH BUTPAaTH Ha
sorictuky 110 20 BiCOTKIB.
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OCOBJIMBOCTI OPTAHI3AIIIT YIIPABJITHHSA
B TPOI'PAMHO-KOH®IT'YPOBAHUX MEPEXKAX
HA BA3I ITPOTOKOJIY OPENFLOW

Komomoens M.C., Kontyn I0.M.
XapKiBChbKHH HalllOHAJILHUHN YHIBEPCUTET palioeNeKTPOHIKH, XapKiB, YKpaiHa

OnHi€I0 3 OCHOBHHX NPOOJIEM CyYacHHX MEPEK € BUCOKA 3aBaHTAXKEHICTB Ka-
HaJIiB 3B'A3KY, 1110 NPU3BOJUTSH J10 HEe(hEKTHBHOTO BUKOPHCTaHHS MEPEXHOI iH(pa-
CTPYKTYPH B LIOMY. Y IIbOMY KOHTEKCTI MEpPEXHi ONepaTropH NIHIIIM BUCHOBKY
Npo HeOOXiHICTh CTBOPEHHS I'HYUYKOI Ta HAAIHHOT CUCTEMH YIpaBIiHHA 1HHOKOMY-
HikaniitanMu Mepeskamu. Lle mpu3Beno 10 mosBU HOBOT KOHIEIIIT opraHi3arii Me-
peX Tepenavi JaHWX Ha OCHOBI IporpaMHO-KoH(]irypoanux mepex (SDN) [1].
KirouoBoro ocobmuBicTio SDN € BinmineHHs QyHKIIIOHAIEHOCTI YIPaBIiHHI Mepe-
JKET0 Bi QyHKITIOHAIFHOCTI IepeAadi NaHuX, a Ui YIPaBIiHHS iHPPACTPYKTYPOIO
Mepexi HeoOXiTHa HasSBHICTh €()eKTHBHOTO MPOTOKOIY BiIKPUTOTO YIIPAaBIiHHS,
SKHUH B IIUX Mepekax oTpuMaB Ha3By OpenFlow [2].

Metoro nomoBini € aHaniz ocobaMBOCTEl MOOYNOBH Ta opraHizauii ynpas-
minas B SDN Ha 6a3i npotokony OpenFlow, sikuit 3abe3niedye BimmaneHne ymnpas-
JIHHS MEPEKHUMH IPUCTPOSIMU KOMYTaLlil Ta MapLIpyTH3allii, 3aBsIKH CBOIH 3/1aT-
HOCTI KOHTPOJTFOBATH BiIIIOBITHO Ta0JIUIII KOMYTAIIil i MapuipyTu3aiii Tpadiky, 1o
CTBOPIOIOTHCS IIUMU MPUCTPOSMH.

B nonoBiai podutbes ananiz podotu nporokony OpenFlow B mepexi SDN.
HaBonutecs mpouec ympaBiiHHSA IPOrpaMHO-KOH(IrypoBaHj. Mepexelo, sKa CTBO-
peHa B eMyJIsITopi KoMIT FoTepHUX Mepex Mininet, ta sika migkiroyeHa 10 KOHTPO-
mnepa OpenDaylight [3]. Takosx aHamizyeTbest Tpadik y mporeci B3aeMo/Iil KOHTPO-
mrepa i OpenFlow-komyTaropa, a7 9oro 0yJI0 BAKOPHCTAHO PO3POOIICHY y IpoIeci
JOCTIDKeHb MOJIeTIb (POPMYBaHHS 3aTPUMKH Tepeaanoro tpadiky. I[Tokasano, mo
3aTPUMKa, SIKY BHOCUTb KOHTPOJUIEP, 3aJIe)KUTh SIK BiJl MPOJIYKTUBHOCTI HOTO ara-
paTHOi YaCTHHH, TaK i BiJl e(peKTUBHOCTI ONTUMI3alii HOro mporpaMHoro 3abesre-
4yeHHs. J[s 3HVKeHHS 3aTPUMKH KOHTPOJUIepa MPOIOHY€EThCS 3BEpPTaTH yBary Ha
MaKCHMaJIbHy MPOJYKTHBHICTb amapaTHol miaropMu Ta Ha ONTHMI3alliio poOoTH
NPOTpaMHUX JIOJATKIB, 110 BUKOHYIOTh (DYHKIIT ympaBiiHHS Tpadikom B Mepexi
SDN. 3araiom Bci 11i 3aIIpOINIOHOBaH] KPOKH MarOTh NPU3BECTH JI0 3HM)KEHHS HaBa-
HTa)XEHHs Ha CHCTEMY, a OTPHMAaHi pe3yJbTaTH aHAJIi3y MOXHA BUKOPHCTOBYBATH
JUTs oliHIOBaHHS ehekTuBHOCTI Mepexk SDN.
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PO3POBKA BEBJOJIATKY }
JAJI1 KOMYHIKALII CIIIBPOBITHHUKIB IT-KOMITAHII

Kpacuixos B.O., Yeboraprosa /I.B.
XapKiBCHKUH HAIIOHAIFHUH YHIBEPCUTET PaliOeNeKTPOHIKH, XapKiB, YKpaiHa

Y cy4acHOMY CBiTi e()eKTHBHA KOMYHIKAI[isl MiXK TpAI[iBHUKAMH BU3HAETHCS
OJTHI€IO 3 KITFOUOBHX CKJIAJI0BHX YCIIIIHOCTI Oyab-sKOi oprasizarii, 0co0IMBoO B ra-
ay3i IT ta inpoxomyHikauniii. [Ipote, BincyTHICTb CTabIILHOTO Ta IIBUIKOTO iHTEP-
HeT-3'€JHaHHS MOXXE CYTTE€BO YCKJIAJHUTH B3a€MOII0 MK KOJIETaMH, a TaKoX 3
napTHepamu Ta KiieHtamHu. L{e ocobnuBo aktyanbHO B YKpaiHi mig 4ac BilHHM, 1€
BIKITFOUCHHS Bil MEpexXi iHTepHeT MOke BIUIMHYTH Ha 3aTPUMKHU B POOOTI, CIIOBI-
JHHEHHS KOMYHiKamii B komIraHii a0o 3po0uTH po60Ty HEMOKITHBOIO.

MeTo10 10m0BiAi € omic po3poOKH BeOIOIATKY, KU JO3BOJISE TIPaIliBHUKAM
IT-xomMnaHii crinkKyBaTHCS MiXK cO0OI0 HaBiTh 0€3 JHOCTYIy IO MEpexi iHTepHeT.
BaxnuBoro nepeBaroio boro pilieHHs € e()eKTHBHE Ta 3pyYHE BUKOPUCTAHHSA 3a-
CTOCYHKY, IIIO TO3BOJISIE€ CIIIBPOOITHUKAM B3a€MOIISITH, BECTH OOJIIK poOOTH Ta BU-
piuryBaTH 3aBJaHHs B oQIaiiH-peXXuMi IpX YMOBI HEHaJ[IITHOCTI Mepexi 3 TTOMHJI-
KaMH Ta 3aTPUMKaMHU.

J1nist po3poOKy BUKOPHCTaHO MOBY IporpaMmyBaHHs Java Ta ppelimBopk Spring
Boot. Jlnst 36epiraHHs JaHUX Ta MOBiJOMJICHb CTBOPEHO 0a3y JAaHHX 3 BUKOPHCTaH-
HSIM CHCTEM YIpaBIiHHS pesiuiiHuMu 6a3amu ganux MySQL. /luzaiin 3acTocyHKy
odopmireHo 3a romomororo Bootstrap - gomaTka 3 BIIKPUTHM KOJIOM Ta BIIKPUTHM
noctynowm [1].

Po3pobnennii Be6gomaTok Mae OaraTo mepeBar Al KOMYHIKAIll MK IIpairiB-
Hukamu [T-kommanii. 30kpema, BiH Mae 3pydHUI Ta epeKTUBHHUN iHTepdeiic mis
B3a€MO/IIT MiJK CITiBpOOITHHKaMH, JTO3BOJISIE BECTH 00K 3aBJJaHb Ta BHPIIIYBATH iX
HaBITh 0€3 HOCTYIy 10 Mepexi inTepHeT. Lle miaBumrye eeKTHBHICTh Ta MIBHIKICTb
poboTu 3aranom i 3a0e3neuye HajiitHe 30epiraHHs JaHUX Ta MOBiJOMJICHb, HABITh Y
BIJICYTHOCTI IHTEPHETY, a TAKOXK J03BOJISIE MpaitoBatu B odaaiH-pexumi [2]. TIpo-
TOTHUII JOJATKy MOKe OyTH BIOCKOHAJICHHH Ta aallTOBaHUI! 10 MOTped KOHKPETHOT
IT-xomnasnii. Kpim Toro, e 1ogaTtokx Moke OyTH KOPUCHUM JyIs Oy 1b-5KO1 KOMIIa-
Hil, sIKa MPAIIOE B YMOBaX 00MEXeHOI JOCTYMHOCTI [HTepHeTy.

Ha ocHOBI pe3yJbTatiB TeCTyBaHHS, IPOBEACHOTO 3 METOO JAOCIIPKEHHS TTOB-
HOI[IHHOTO (DYHKI[IOHYBaHHS 3aCTOCYHKY B PEaJIbHUX YMOBaX, MO>KHa 3pOOHUTH BH-
CHOBOK, III0 PO3POOJICHUH JONATOK € JOCUTh €()EeKTUBHUM IHCTPYMEHTOM IS HO-
JINIICHHS B3a€MO/IiT Ta KOMYHIKAIl1 Mix npaimiBHuKaMu [ T-kommaHii.
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OBPOBKA THOOPMAIIMHUX MTOTOKIB
Y TYMAHHOMY CEPEJOBUIII

3akoBopoTtauii O.10., Uepkammnaa A.O.
HarmionansHui TeXHIYHUN YHIBEPCUTET «XapKiBCHKUH MMOMITEXHIYHAN IHCTUTYTY,
XapkiB, Ykpaina

P03BHUTOK BUCOKOITPOTYKTUBHUX OOUMCITIOBAILHUX CHCTEM Ta XMapHHUX 004H-
CcJIeHb 3a0e31eYB HOBI MOXIIMBOCTI OOPOOKH IaHHX, 110 HAAXOSTh BiJl IHTEJICKTY-
IPHUX JATYUKIB 1 MPU3BENIO A0 CTPIMKOTO 3pOCTaHHS BIIPOBAPKECHHS TEXHOJIOTIH
iHTepHeTy pedyeld. OnHaK Ha MPHUKIAAi Takux KirouoBux nporpam loT sk mmdposi
JIBIHIKHI MOYKHA Oa4HTH, III0 XMapHi 00YHCIEHHS HEe TO3BOJIIIOTH 3a0€31IeYnTH He-
00XimHWIA piBeHb 0OCITYTOBYBAaHHS B YACTHHI MiHiIMi3alii JIATEHTHOCTI Ta 00pOOKH
JaHuX y OesmocepenHiil ¢izuuniit Onm3bkocti Bif mkepen nanux [1]. st Bupi-
IICHHS Ii€1 TpoOIIeMH TIPOTIOHYETHCS KOHIICTIIIiSl TYMaHHUX OOYHCIIeHb, 0 3a0e3-
revye pO3MIMICHHS O0YHCITIOBATIFHAX PECYPCIiB MIXK KPAEM MEPEeXi i eHTpali3oBa-
HOI0 XMapolo. ICTOTHEMH OCOONMBOCTSMH OpTraHi3alii TaKHMX CHCTEM € 3acTOCY-
BaHHS TO/IIHHO-OPIEHTOBAHOI apXiTEKTypH Ta Ci1ab03B's13aHOT MIKpOCEPBICHOT MO-
Jielti opraHizauii 004YHCIIIOBANIBHUX CEPBICIB AJsi 0OPOOKH MOTOKIB JaHUX BiJ CHC-
TeM [oT . OHaKk BUHUKAIOTH CKJIATHOIII TIPU MPOCKTYBaHHI Ta MOJCPHI3aIll CKIa-
JTHHX KoH(pirypauii cucrem o0poOku naHux. @parMeHTallis HOTOKIB poOiIT B Make-
THOMY PEXHMi HE JJ03BOJISIE 32a0€3NeYUTH AMHAMIYHE MacIITa0yBaHHS YaCTHH I10-
ToKy pobit cuctem loT [2]. Orxe, po3pobka MeTomy 00poOKH iHPOPMAIIHHIX TT0-
TOKIB B TYMaHHUX OOYHCIIFOBAIbHHUX CEPEHOBHUILAX € aKTYaJbHUM 3aBIaHHSM.

MeTo10 10MOBIAi € IPOBEICHHS aHANI3y ICHYIOUHX METO/iB 00poOKH iH(pOp-
MAIlIfHAX MTOTOKIB y TYMAaHHOMY CEpEIOBHILI Ta OOTPYHTYBAaHHs HEOOXiTHOCTI po-
3pOOKH METO.TY, III0 BPAaXOBYE CIIEIU(iTHI 0COOIMBOCTI TyMaHHOI 0OPOOKH.

B nomogini mpoBexenuit anani3 migxoxni 1o o0podku iHpopmarii [HTepHETY
peueii Ta icHyI04HX cUCTeM 00poOKH iH(OpMaLIITHUX TOTOKIB, BU3HAYEHI crienudi-
4HI 0COONMBOCTI LHU(POBHUX IBIHHMKIB Ta TYMaHHOT'O CEPEJOBHIIA, aKLIEHTOBAHO
yBary Ha MOXJIMBOCTSIX MIKPOCEPBICHOTO MiAXOAY Ta MPUHIXIY KOHTeHHepHU3allii.
3p001IeHO BUCHOBOK I1010 HEOOX1THOCTI YIOCKOHAICHHS ICHYIOUOT0 METOAY 00po-
Oxu iHpOPMAIIHUX TTOTOKIB Y TYMaHHOMY CEpPE/IOBHIIII 338 PAXYHOK JAEKOMITO3MIIT
MOHOJTITHHX MOTOKIB B HAOOPH HE3aJe)KHUX MOTOKIB, MIATPUMYIOUNX MOTOYHY 00-
poOKy IaHuX, IO JI03BOJIMTH OpraHi3yBaTH eeKTUBHY 00pOOKY IOTOKIB JaHUX Y
TYMaHHUX OOYHUCIIOBAJIbHUX CEPEIOBHIIAX.
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OPTAHIBAIISI MEPEX IHTEPHETY PEUYEN
BHUCOKOI INIVIBHOCTI

3axoBopotauii O.10., llItedpan B.C.
HarmionansHui TeXHIYHUN YHIBEPCUTET «XapKiBCHKUH MMOMITEXHIYHAN IHCTUTYTY,
XapkiB, Ykpaina

BuHuKHEHHS Ta pO3BUTOK I[HTEpHETY pedeil CTUMYJIIOIOTh PO3BUTOK TEXHOJIO-
riif TeIeKoMyHiKamii Ta 00YrCIIoBaIbHOT TeXHIKH. Cy4acHHH CTaH IbOTO MPOLECY
Ta HOro MepcrekTHBa J03BOJISIOTH 3pOOUTH BUCHOBOK PO BEJIHKY KUIBKICTh MPH-
CTPOIB, MiJKIIOYEHUX 0 Mepex 3B's13Ky. Lle mpu3BoanTh 10 HEOOXiMHOCTI BUOOPY
a/IeKBaTHOT'O MOJIEJIbHO-METOANIHOTO anapaTy, 10 JO03BOJISIE MPAMOBATH 3 TAKUMHU
kimpKocTsamu. Konmenmis [HTepHeTy pedeil Bu3Hadae, mo Oyab-sKi MPHCTPOI 9U
pedi Terep MOXKYTh B3aEMOMISTH MiK cO00I0 Y OyAb-IKH{ Yac y JOBUIBHIN TOUIl
npocropy. PakTUIHO, I1e KOHCTATY€E MOXKIIMBICTH IT00YT0BH MEPEX AOBLUIBHOI CTPY-
KTYpH, 110 3a0€3MeUyI0Th 3B'I3HICTh MiX 1i By3/1aMH Ta MOXIIUBICTh JOCTaBKH He-
00ximHOi iHpopMarii. s pearizamii HFOTO MOIOKEHHAS TAaKOK HEOOXiTHI METOIH,
110 JTO3BOJISIIOTH pealizyBaTi (OpMYBaHHs CTPYKTYPH Ta opraHizauii mepexi [Hre-
PHeTY peueil 3 BEMKOIO KiJIbKICTIO MPUCTPOIB Y AOBUIBHIN ray3i MpocTopy, TOOTO
InTepHeTy peueii BUCOKOT IIIILHOCTI.

MerToro 10m0Biai € IPOBEACHHS aHaIli3y PO3BUTKY Ta OCHOBHHX 3aBJIaHb I10-
OynoBu mMepex [HTepHeTy pedell Ta oOIpyHTYBaHHs HEOOXiJHOCTI pO3pOOKH Me-
TOITy, IO BPAaXOBYeE cIeudiuHi ocoOnmuBocTi [HTepHETY pedeii BHCOKOT MIITBHOCTI.

B nomoBsini npoBeneHuii aHAI3 PO3BUTKY Ta XapaKTEPUCTUK KoHIeii [Hre-
pHETy peueii, 3BepHyTa yBara Ha BaKJIMBICTh (YHKIIIi caMoopraHi3allii Mepex 3B's-
3Ky [HTepHeTY peueil Ta BU3HAYEHI XapaKTepPHI 0COOIMBOCTI MEPEX BHCOKOT IIiITb-
HocTi [HTepHETY peueit. 3po01eHO0 BUCHOBOK MO0 HEOOXITHOCTI YIOCKOHAICHHS
ICHYIOYOTO METOJy OpTaHi3aIlil Mepex BHCOKOI IIUIBHOCTI [HTepHeTY peueii 3 Me-
TOIO MiJBHIICHHS eEKTUBHOCTI 3aBJiaHb YIPABJIiHHI TAKUMH MEpeKaMu, 3 JI0I0-
MOT'OI0 BpaxyBaHHs 0COOIMBOCTEH IIMX MEPEX 1 ONTUMAIILHOTO BUOOPY a/IeKBaTHUX
M MeTO/1iB pillieHHs] BUHUKAIOYHX 3aB/IaHb. [IJIsl IbOTO MPOIOHYETHCS BUKOPUCTATH
YIOCKOHAJIEHUH MIAXIM O KiacTepu3allii MepeXHHUX BY3JIiB, KOTpuUil 0a3yeTbcs Ha
BUOOpI TOJIOBHUX BY3JIIB KJIacTepa 3a JOINOMOT0l0 allfOPUTMY IIOIIYKY K-KpaTHOro
LEHTPY BiAMOBiAHOTO rpada, 110 J03BOJISIE 3pOOUTH BHOIp HE JIMIIE OHOTO, a i k
TOJIOBHUX BY3JIiB, IPHYOMY MOKHA BpaxyBaTH BUMOTH JI0 TOYHOCTI PillIeHHS Ta 00-
YHCITIOBAIBHOI CKJIQTHOCTI.
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YHPABJITHHS TPOOECAMM B KOPIIOPATUBHUX MEPEXKAX

Hynauk I'.0., Jsmmenxko I'.€.
XapKiBChKUI1 HAITIOHAIBHUH YHIBEPCUTET PaJioeNIeKTPOHIKH, XapKiB, YKpaiHa

KopmopaTiBHi Mepexi — [1e CUCTEMH, SKi BKIIIOYAIOTh B ce0¢ KOMILICKC 1H-
(dpacTpykTypH 3’€IHaHb, SKi MOTPIOHI AT HOpMalbHOI poOOTH opranizamii [1].
ToMy MOHITOpUHT, NpaBuiIa OE3MeKH, HANAIITYBAaHHS MPOITyCKHOI 3aTHOCTI IS
Hipo3aiiiB 200 OJJHOTO CErMEHTY € Ay’Ke BaXKJIMBUM MUTAHHSIM Ta OJJHOYACHO IPO-
61emMoro.

OpHi€lo 3 HAWBXKIMBININX CKJIAIOBUX BUPILICHHS [IbOTO IIUTaHHS € BUKOPHU-
CTaHHS CTICIIAIbHUX YTHUIIT, SIKi JOMOMaraloTh CHCTEMHHAM aIMiHICTpaTopaM KOHT-
POJIIOBAaTH BCl JaHHI KOPIOPATUBHOI Mepexi opraHizamii. [3 3aBIaHHAM KOHTPOIIO
Ta YIPaBIiHHA [TOB’s13aHa HEOOXIAHICTh MITPUMKHU CTaOLIEHOT poOOTH OpraHi3amii
Ta 3HIKEHHS BUTPAT HA JOAATKOBE 00IagHaHHA [2].

MerTo10 1010Bii € HaTamITyBaHHS Ta ONTUMI3allis KOPHOPATHBHOI MEpexi
3a poromoru yturitu WinBoX, sika 103B0JIsI€E KOHTPOIIOBATH MTPOIIECH BCi€i opraHi-
3arii e BctaHosienuit RouterOS (MikroTik) [3].

B nonoBini HaBomsIThCS pesynbraTH pobotu ytmmita WIinBoX, sika kepye
MpoLeCaMy B KOPIIOPATHBHIH Mepexi.

OuiHka poOOTH MepeKi 3 00paHUMH HallalTyBaHHIMH IOKa3ye, 10 Ha CTa-
O1IbHICTH pOOOTH BIUIMBAIOTH IHPPACTPYKTYpPa, BCTAHOBJICHI IPOIpaMH Ta I0JIaTKH,
HaJIAIITYBaHHS IIPaBUII O€3MeKH, YUCIIO MPAI[iBHUKIB OpraHi3allii Ta HaJIalTyBaHHS
OHOBJICHB. B Mepexi, B sKiii BUKOHY€ETHCS CcTa0LIi3allis, MOTPiOHO OOMEXUTH JTOC-
TyI 10 aaMiHicTpyBaHHSA. OOOB’I3KOBUM € MOHITOPHHT PECYPCiB, TAKUX SK MPOITY-
CKHa CIIPOMOJXKHICTb, IIPOLIECOD 1 aM'ATh, i CBO€YacCHE pearyBaHHs HA HaJIMipHE Ha-
BaHTa)XEHHS IIJIIXOM BIIPOBA/UKEHHSA OaJaHCYBaHHS HaBaHTaXeHHS abo 30iib-
IICHHS PECYpCiB.

BukopucTaHHs creniagbHUX NpaBmil O€3NEeKH J0NoMarac KOHTPOJIOBATH
npaBuJia BXiJJHOTO Ta BUX1THOTO TpadiKy, 3aKPUTH MEPEKY IUIsl IOCTYILY 13 30BHiLI-
HbOT MEpEeXi, HaIaITyBaTH Tpadik JJisi KOPUCTYBAYiB Ta ONTUMI3yBaTh poOOTY Op-
ranizauii [4].
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BIIPOBA/IKEHHSI MATEMATHYHUX MOJIEJIEA
JAJIs1 CUCTEMH YITPABJIIHHSA ITPOHECOM
OYHUCTKH COKY Y YKPOBOMY 3ABOJI

JIsmenko C.0O., Knan €.B., Kics O.B.
JlepxaBHUI O10TEXHOJIOTTYHUN YHIBEpCHUTET, XapKiB, YKpaina

CyuacHe BUCOKOE(EKTHBHE IyKPOBE BUPOOHHUIITBO XapaKTEPU3YETHCS BUKO-
PHUCTaHHSIM HalCy4acHIIIMX TEXHOJOTiH BUPOOHUIITBA, NOOYAOBAHUX HA 3aCTOCY-
BaHHI aBTOMAaTH30BaHUX CUCTEM YIpaBiiHHs. OIHUM 3 HABXIIMBILIHUX IPOIECIB,
IpY BUPOOHUIITBI IIYKPOBOi INPOJYKIII € mpolec OYuIeHHs coky. [Ipu moOynosi
CHCTEM KepyBaHHS TEXHOJOTIYHIMH CHCTEMaMH € TMUTaHHS BUOOPY MOJelni Ipo-
ecy.

[ToBHa MaTemMaTH4Ha MOJENb, IO aJEKBATHO BimoOpaxxae mpoliec, 3a3BU4ai,
IykKe cKkiaanHa. [[pparHaMu CKIIaJHOCTI € Mo-TIepIIe - BEIHKI PO3MIPHOCTI MOJETI i,
Mo-ApyTe, HeNMiHIHHIHHICT. Y 3B’S3KYy 3 THM, IO IpoIlec BUOOPY i OTPIMAaHHS aje-
KBaTHOI MaTeMaTHYHOI MOJICJIi CTa€ CKJIAJAHUM, TO BUHWKAE NMUTAHHS OTPUMAaHHS
NPOCTHX Ta €pEeKTUBHUX MOJIEIIEH, 10 XapaKTepU3YIOTh MIPOLIEC OUUILEHHS AUQY-
3iiiHOrO COKYy [1].

MeTto10 poGOTH € YJOCKOHAJICHHSI PEXKUMIB POOOTH BIJIIJICHHS 110 OYMCTII
Jy31iHOTO COKY IO SIKICHUM MOKa3HUKaM JJIsl [TiIBUILECHHS e()eKTUBHOCTI IIyKpO-
BOT'O BUPOOHUIITBA.

3amadero BiIIUICHHS OYMCTKU COKY € NPUBEICHHS OTPHMAHOTO COKY IO Bif-
MOBITHUX SKICHUX TIOKA3HUKIB 13 3aCTOCYBaHHAM 3HAYHOI KUTBKOCTI amapariB. Lle
MPUBOANTH O YCKIIQAHEHHS BU3HAYEHHS MaTeMaTHYHOI MOJIel, ska Oyie ageKBa-
THO BiToOpaskaTH Ipolec OUnIIeHHs coKy. Ha ocHOBI mpoBeeHor0 aHami3y podotu
oOJyiasiHaHHS BiAJUICHHS OYUCTKH COKY OyJI0O BU3HAYEHO OCHOBHI NMOKA3HHKH, IO
BIUIMBAIOTH Ha MPOLIEC OYMIIEHHS COKY. BUKOpPHCTOBYIOUYM OCHOBHI TEOPETHUYHI TiJI-
XOAM 1O JiHeapu3alii MaTeMaTHYHUX MOJEJeH TEeXHOJIOTIYHOTO ITPOLecy OYH-
meHHs IUdy3iiHOro CoKy, OyJI0 BpaxOBaHO KOHKPETHI YMOBH, B SIKMX BUPILIYETHCS
e 3aB/laHHA. BUKOpHUCTaHHS BCiX 3HAYYNIMX MOKa3HHUKIB MPOLECY OUYUCTKU MPHU3-
BOJIUTH JI0 ONITHMI3allil IPOIIeCY OYUCTKH.

OTtpuMaHi perpeciiiHi MaTeMaTH4HI MOJEII Jal0Th MOXIIUBICTh €(DEKTHBHO
3MIACHIOBATH MPOIEC OYMIICHHS AU(Y31HHOTO COKY Y BIIIIJICHHS OUYUCTKH IIyKPO-
BOTrO 3aBofy [2].
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BIIPOBA/KEHHA EGEKTUBHUX MATEMATHYHUX MOJEJIEN
AJIsI JIATHOCTYBAHH BIBPOTHANKATOPOM POTOPHHUX
BAPABAHIB CIVIbCBKOT OCIIOJAPCBKUX KOMBAWHIB

JIamenko C.0O., O6uxsoct /1.0., Boiiko P.B.
Jlep>xaBHuil 610TEXHOIOTTYHUI YHIBEPCUTET, XapKiB, YKpaiHa

Jst 3a0e3nedeHHst KOMIUIEKCHOT OI[IHKM TEXHIYHOTO CTaHy MallMH 1 MeXaHi3-
MiB, Oe31ocepeHbO B eKCILTyaTalliiHIX YMOBaxX, BAHUKAE HEOOXiJHICTh Y 3aCTOCY-
BaHHS METOJIIB Ta 3ac00iB JIarHOCTUKH, SIKi AI0Th MOKJIMBICTh BUKOPHCTOBYBATH
BiOpoakycTH4HI 6€3p030ipHI METOIM Ta 3aCO0H AiarHOCTYBaHHS.

3acTocyBaHHS MaTeMaTHYHUX, JIaTHOCTHYHUX Ta perpeciifHuxX mMonuenei y
CHCTEeMax BUMipIOBaHHS MTOKAa3HUKIB BiOpamiifHIX KONIUBAaHb B OTIOPaX POTOPHHIX
00epTarunx By3JiB CIIBCHKOTOCTONAPCHKIX KOMOAHIB 1a€ MOXKIIUBICTh OTPH-
MaTH 3aJIe)KHOCTI, IKi MOKHa Oylle BHKOPHUCTOBYBATHU IIPH MiarHOCTYBaHHI ITHX
BY3IIiB.

MeTo10 IOTIOBifI € YIOCKOHAJICHHS METOy Ta 3aco0iB 6e3po30ipHOi BiOpoa-
KyCTHUYHOT J1iarHOCTHKH POTOPHUX BY3JIiB KOMOAiHIB Ta OanaHCyBaHHS, IJIs MiJBH-
IIeHHS e(EeKTUBHOCTI OOCIYrOBYBaHHI Ta PEMOHTY CUILCHKOTOCIIOJAPCHKOT TeX-
HIKH, a TAKOXK MOKpaIllaHHs yMOB Mpalli B KabiHi oneparopiB ClIbCbKOr0CHOAapCh-
KUX KOMOaiHiB.

OTpuMaHi 3aJIe)KHOCTI JAIOTh MOXKIIHBICTh BU3HAYATH MICIIC 1 BEJIMUHMHY JTUC-
Oamancy poTopHHX OapabaHiB MPH Pi3HUX BUAAX HEBpPiBHOBaXeHOCTi. OTpuMaHa
y3araJbHeHa MaTeMaTHYHA MOJENb POTOPA, sika MoOyI0BaHA Ha MOJOKESHHSIX TEO-
PETHYHOI MEXaHIKH, 10 BPaXOBY€E TaKi MOKA3HHUKH, K MPOTHHAHHSI i HEBPIBHOBA-
JKEHICTb.

Kpim TOro0, OTpHMaHi JiarHOCTHYHI MO TO3BOJISIOTh BUSHAYHTH 3aJIC)KHO-
CTi TEXHIKO-TEXHOJIOTIYHHUX ITOKa3HUKIB POTOPHUX 00epTal0UYHX BY3IIiB 3 BiOpOaKy-
CTHYECKUMHM XapaKTePUCTUKAMHU 00'€KTy.

3anponoHoBaHMid crocid i peai3oByrOUYHii Ha HOro OCHOBI BIOpOiHAMKATOP
JucOaancy, sikuii 3ade3neuye e)eKTHBHE JIarHOCTYBaHHS CTaHY POTOPHHUX MeXa-
HI3MIB CUTBCHKOTOCIIOAPCHKUX KOMOANHIB a€ MOXKIUBICTD IMiABUIIUTH €(DEKTUB-
HICTB TIpoliecy BIOpOAKyCTUYHOI A1arHOCTHKH Ta OajlaHCYyBaHHs POTOpHUX Oapada-
HIB.
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BIIPOBAJ/UKEHHS MATEMATHYHUX MOJIEJIEA JIJIA CACTEMHA
YHPABJITHHA JU®Y3IUHT' O AITIAPATY

Jlsmenxo C.O., Cemneposmu T.0O., Cmetana A.I1O.
JHep:xaBHNUiT 010TEXHOJIOTIYHNH YHIBEpCUTET, XapKiB, YKpaiHa

IMigBumeHHs eeKTUBHOCTI pOOOTH I[yKPOBOTO 3aBOAY 3aJCKUTh BiJ SKICHOT
pobotu nudy3iiHOTO BiIIiICHHS IyKPOBOTO 3aBoay. Ha 0CHOBI MpoBeICHOro aHa-
73y poOOTH pi3HOMaHITHOrO 00JIaiHaHHs TUdYy3iitHOTO BifiieHHs OylI0 po3paxo-
BaHO €(EeKTUBHICTh pOOOTH 00NaHAHHS Ta PEXKUMH POOOTH, SIKI IOBUHHI ONTHMI-
3yBaTu eHeproe()eKTHBHICTh BUKOPUCTAHHS bOT0 001anHaHHs. Kpim Toro, Baxiu-
BOIO CKJIAZIOBOIO €(PEKTHBHOCTI POOOTH BiAIIICHHS € ONTUMI3ALISA PEXUMY POOOTH
OCHOBHOTO OOJIaTHAHHS BiAMiIEHHS — MUQY31HHOTO amapary, Ie depe3 eKcTpary-
BaHHI OTPUMYEThcA Mudy3idHU cik. Bin sikocTi Ta KiUTbKOCTI AU(Y3iHHOTO COKY
3aIeKUATh e(DEeKTUBHICTh POOOTH BCHOTO 3aBOJY.

MeTto10 poOOTH € OOTPYHTYBaHHS ONITUMI3AI[IHHAX PEXKUMIB poOoTH Aru(y3iii-
HOTO amapara 110 €HEpreTHYHUM ITOKa3HUKaM ISl MiABUINEHHS e(eKTUBHOCTI po-
00TH TU(Y3iIHHOTO BiJIIJICHHS I[yKPOBOTO 3aBOY.

Jnist migBuiLeHHsT e(peKTUBHOCTI poOOTH IUdy3iHHOrO anapaTy 3aleXuTh Bil
Y3rOPKEHOCTI Ta ONTUMAILHOCTI PEXKUMIB poOOTH TU(Y31HHOTO anapaTy Ta 00Jai-
HaHHSA, [0 3a0e3Meuye I PSKUMH MMapoM, BOJOI0, OYPSIKOBOI CTPY>KKOIO TOIIIO.
[Mpouec onTUMaNbHO eKCTparyBaHHs AU(PY31HHOTO COKY 3[IHCHIOETHCS MIPU BU3HA-
YEHUX TEMIIEpaTypax BOJH Ta OypsAKOBOI CyMillli, THCKY MapH, MPOIyKTUBHOCTI I10-
Jladi cyMilli, a TaK0XXK ONTHMAJIHOTO Yacy eKCTparyBaHHSI.

JlocsrHeHHsT e()eKTHBHOTO MPOILECY €KCTPAaryBaHHS 3HIHCHIOETHCS 3aBISIKH
PO3po0IIl CTATUCTUYHUX CTAI[IOHAPHUX JIHIHHUX MaTeMAaTHYHUX MOJIENEH, Ta Mpo-
CTHX perpeciifHux Mojeneii nudysiitHoro amapaty. bymo po3risiHyTo pi3Hi BUXiHI
MOKAa3HUKH POOOTH TUQPY31HHOTO BiUIINICHHS — BUTPATH IU(Y3iHHOTO COKY Ta TeM-
neparypu. Buxojsium 3 aHasi3y OTpUMaHUX PErpeciifHUX piBHSIHB 1 3HAYUMOCTI MO-
Ka3HUKIB, 10 BIUTUBAIOTh HA BUXI/IHI MOKAa3HUKH, MOXHA 3POOUTH BHUCHOBOK TPO
e(eKTUBHICTh 3aIPOINIOHOBAHUX MOJEINEH 1 IX MOXJIMBOCTI 3aCTOCYBaHHS NP BHU-
Oopi onTuUMi3aLiiHUX PEXHUMIB poOOTH AN(Y3IHHOrO BiJJIIEHHS IIyKPOBOIO 3a-
BOJLY.
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METOJIA ®EJJEPATUBHOI'O HABUAHHS J1JIsI ONTUMI3AILIIL
PO3INNOAIVIEHUX CUCTEM

JIsmenko O.C., Hro 3a ®at., Hazaposa .O.
XapKiBCHKHUH yHIBEPCUTET PaIioeNIeKTPOHIKH, XapKiB, YKpaiHa

[ToBcsikieHHE BUKOPUCTAHHS BEJIMKHUX JAaHUX 3aBJSUYy€ IPOTPECY B PO3MOIi-
JICHUX OOYHCIIIOBAILHHUX CHCTEMaX, SKi IO3BOJIIIOTH €)EKTUBHO 0OpOOIATH BElH-
4e3Hi 00CATH AaHUX napajieiabHo. OCKUIbKH PO3IOIIIeHI apXITEKTYpH T03BOJISIOTh
MacuITaboBaHi Ta mapajieabHi 00YHCIICHHS 3 TUCSIYaMHU CEPBEPiB, TAKO)K BUHUKAIOTh
KPUTHYHI TIPOOJIEMHU — PO3MOLN pecypciB, IUIaHyBaHHS 3aBJIaHb 1 ONTUMI3aLis aJl-
TOPUTMIB OOUYHMCIICHb Ha cepBepax. JAnHaMiuHa IPOAYKTUBHICTE PO3MOIIICHOT apXi-
TEKTYpH poOUTH 11 HAATO HECTAOUTFHOO TS BHPIMIEHHS X MpoOJIeM 3a T0IIoMO-
TOI0 IETEPMIHOBAaHHUX aITrOpHUTMIB. JlJIs BUpIIIEHHS [UX MPOOJIEM MOXKHA BUKOPHC-
TOBYBATH IIJXOJHM LITyYHOTO IHTENEKTY, 30KpeMa alrOpUTMH MAaIIMHHOTO HaB-
yanHs [1].

Mertoro 10noBii € aHasi3 METOAIB MAITMHHOTO HaBYaHH IS ONITUMI3aIii
po3moineHnx cucteM. 30Kkpema, B poOOTI po3risiHyTo cdepa, sika CHpHUsi€ pO3BUTKY
PO3IOJIIEHNX CUCTEM y 3a0e3IeueHHl pecypcamMH, IIaHyBaHHI 3aBAaHb 1 POEKTY-
BaHHI apXITEKTYpH.

B nonoBizi po3risaaioThes MigXo 1 TPaJULiHHOTO MAIIMHHOTO HABYaHHS, SIKi
30MparoTh HaBYAJbHI JaHi JJIsi CEPBEPHOTO KJIACTEpa, L0 B CBOIO YEpry 3ampoBa-
JTAITO HeTPHBiaJbHI HaKIIaAHI BUTPATH Ta po0ieMu KoH}iaeHiitHoCTI nanux. [1{o6
BUPIIIUTH TaKi MPOOIIEMH, TPOMOHYEThCS pehaKTOPHHT PO3MOAIICHIX CHCTEM Ma-
IIMHHOT'O HABYAaHHS 3 HOBOIO apXiTeKTyporo. Takuii miaxin 3abe3mnedye po3noiicHe
MalIHHE HaBYaHHs 3 0€3cepBEPHOIO apXiTEKTYpOIO Ta CIPOIIYE IUITX PO3POOKH Ta
PO3ropTaHHS MAalIMHHOTO HaBYaHHS LUIIXOM BHBYEHHS ONTHMAJILHOTO PO3IOJLTY
pecypciB Ul HABYaHHS MAIIMHHOMY HAaBYAHHIO. PO3IIISTHYTO MiJX0J1 MalIMHHOTO
HAaBYaHHS — sIKi BUKOHYIOTh HaBYaHHs JIOKaJbHO Ha MPHUCTPOSX, 00 30epertu
KOH(IACHIIHICTh TaHHUX.

OpHaK CTaTHCTUYHI TPOOJIEMH, OB’ sA3aHi 3 IOKAIbHUMH TAaHUMH, 3HAYHO CII0-
BUIBHIOIOTH 1ICHYIOUI aJrOpUTMH (peZiepaTHBHOTO HaBUAHHS. 3alPOIIOHOBAHO CTPY-
KTYpY, IKa ONTUMi3ye (eaepaTuBHe HaBUAHHS LIISXOM PETEIBHOIO BHOOPY MpH-
CTPOIB JUIsl BUPIIIEHHS] CTATUCTUYHUX TPOOJIEM.
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MOJEJIb BE3NEYHOI'O ®YHKIIIOHYBAHHS PO3YMHUX
PO3IIOAIVIBYNX MEPEX

Jlsmenko O.C., ®@inimonuyk T.B., 3aenns B.A.
XapKiBCHKHUH yHIBEPCUTET PaIioeNIeKTPOHIKH, XapKiB, YKpaiHa

Ha nanuii yac B CBiTI MMOCTIHHO 3pOCTaE MOMUT Ha eHeprito. BogHouac exo-
HOMIYHI MIPKYBaHHS Ta €KOJIOTI4HI MPOOJIEMHU MiIBOMATH JIFOJICTBO K IMHUTAHHIM
YIOCKOHAICHHS Ta ONTUMI3allii eHepreTuuHuX cucteM [1]. Takum gyrHOM, €1eKTpO-
€HepreTuKa Ta CyCHiIb.CTBO MAIOTh CIIPaBy 3 MPOOJIEeMaMH Ta MOXKIIMBOCTSIMH Tepe-
TBOPEHHSI iICHYIOUO] EJIEKTPOMEPEXi B PO3YyMHY MEPEKY, 1[0 B CBOIO YEPTy CTABUTh
MUTaHHS TOOYI0BH CyYacHHUX MoJjeiel Ta iHpopMamiiHIX TEXHOIOTIH.

MeToro aonoBiai € modymoBa Mozeni QyHKIIIOHYBaHHS PO3YMHHUX MEPEK.
[IpoBeeHO aHANI3 iCHYIOUMX CHCTEM Ta MEPEXK, SIKi BAKOPHCTOBYIOTHCS B SHEpre-
THLI, T00YZ0BaHO Ta TOCIIIKEHO MOJEIb, SIKa 3MOJKE IIOKPALUTH XapaKTePUCTUKH
CHCTEMH.

B nomoBini po3riIsHYTI AesKi eKOHOMIYHI Ta €KOJOTiuHi MpobIeMH B PO3yM-
HHUX MepeXax, a TaK0XX MOJEJIb CTPYKTYPH IUIaHyBaHHS ISl CTATUYHUX HaBaHTa-
JKEeHb (HAIIPUKIIaJ, pO3YMHI IPHIAH B )KUTJIOBUX pailoHax) i AMHAMIYHUX HaBaHTa-
JKeHb (HaNpPUKIa, CHCTEMH HaKOMMYEHHs eHepril) Ha piBHI PO3IOALTY JAOCIIIKY-
€TBCSL.

Takox poO3IJsIHYTO MUTAHHS HEBU3HAYCHICTI IHTENEKTYaIbHOI MEPEeXi, CIIpH-
YHHEHY MOXIIMBHUMH 3arpo3aMu Oe3meni. [HTeneKTyanpHi MepexXi € OJHIEI0 3 Haii-
CKIaTHIMNX KiOep(di3MIHIX CHCTEM, SIKi PO3TIBIIAOTECS, 1 Bpa3JHBi 0 pi3HOMaHi-
THUX Kibeparak i pizmunmx atak [2]. Lli 3arpo3u MOXyTh BIUTHBATH HA PO3YMHY Me-
PEXy B Pi3HHX aclieKTaX, TAKUX K e(peKTUBHICTH, Oe3MeKa, HaIiifHICTh 1 MIIHICTb.
[IpencraBneHo aHai3 MOTEHIIIMHUX BPa3IMBOCTOH B iHTEpdelici Mk (i3mIHOIO Ta
IT-inppacTpykTyporo eHeprocucteMH. LIi Bpa3nuBOCTi MOXKYTh MPU3BECTH JI0 He-
NpaBHILHOT pOOOTH PO3NOALILUOT MepexKi. 30KpeMa, BBOJISATHCS BIAMOBIIHI ClieHa-
pii aTak pa3oM i3 MOZEJISAMH iX 3arpo3, Ha OCHOBI SIKMX BUKOHY€ETHCS aHAJII3 BIUIMBY.
Kpim Toro, mpornoHyeThcs MpakTUUHA CTiKa JIO0 aTaKk MOJIENb CTPYKTypa JJIs Mepe-
JKEBHX CHCTEM KepyBaHH:I.
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CTPYKTYPA ABTEHTU®IKAIIT TA ABTOPI/I3éHIi
JJISI MEPEXKI 10T I3 IIATPUMKOIO BJIOKYEUHY
3 IIMTAHDb JIIKYBAHHSA TAII€CHTIB

Jlsmenxo O.C., Xypumo O. /1.
XapKiBCbKHMH YHIBEPCUTET palioeIeKTPOHIKH, XapKiB, Y Kpaina

IoT Ta GJIOKYEHH PO3rOPTAIOTHCS y BEJIMKHX MaciuTadax y pi3HHX cdepax,
BKJIFOYAIOYHM OXOPOHY 37I0pOB’s AJIsl TAKUX IPOTpaM, sk Oe3neyHe 30epiraHHs, Tpa-
H3akii Ta aBToMaru3auis npouecis. [Ipuctpoi IoT oOmexeHi B pecypcax, He MalOTh
MOXITMBOCTEH Oe3IeKn Ta caM03aXHUCTy, IX MOXKHA JIETKO 3/1aMaTi abo CKOMIIpoMe-
TyBatu. Kpim toro, Blockchain — 11e HOBa TeXHOIOTIS 3 QYHKIIAMI HE3MIHHOCTI,
AKi 320e31edyroTh Oe3leYHe KepyBaHHS, aBTCHTH(]IKAIlI0 Ta TapaHTOBAaHUHA KOHT-
poJib gocTymy a0 npuctpois loT.

MeToro 1onoBiai € po3poOka CTpyKTypH aBTeHTU(IKAIIIT Ta aBTOpU3AIIil B Me-
pexi [oT. 3anponoHOBaHO MOJIENE B SIKiif 3aCTOCYBA€THCS TIOPUIHUH MIAXIA IO TIPO-
eKTyBaHHS, JI¢ JINIIC YacTHHA B3aEMOIi Ta iHpopmarii BigOyBaeThCs B OJIOKUCHHI,
a perTa npssMo po3moaiIseThest Mixk rapretamu 10T [1]. OnHa 31 CKITaJHOIIIB Y i
METOIOJIOTII ToJIsirae y BUOOpi B3aeMoii, sska mae BigOyBatucs B Blockchain, i B
HaJaHHI HalKpaIloro Mmiaxoay 10 BUOOPY B PeXHMi peallbHOTo yacy. [Hrerparis
000X TEXHOJIOTIH € 1ealTbHUM PILIEHHSM, OCKLIBKA BOHO BUKOPHUCTOBYE IepeBaru
sk Blockchain, Tak i [oT-3’eqHanp y peaibHOMY Yaci. 3a i€ METOOJIOTIE0 TY-
MaHHE 00YHCIICHHS MOKE CTaTH HAaHBAXIMBIIINM (aKTOPOM JUISA TIOOJaHHS 0OMe-
JKeHb OJIOKUeiiHy Ta [HTepHeTy peueil.

Y npormoHoBaHiii cuctemi apxiTekTypa [oT ckinamaeTses 3 TppOX PiBHIB, TOOTO
(hismgHOTO (piBEHB AKTUBIB), 3B’ 3Ky (IIap TYMaHy/IDII03) i JoaaTKa (OJIOKYelH, 1H-
TerpoBaHuii i3 xMaporo). [lepmiwii piBeHb MICTHTE MEPEKY MOHITOPHHTY 3 KUTBKOMa
JATYUKaMH, SKa OILIHIOE TWHAMIYHI MOKA3HUKHU TAIi€HTa, TaKi K MPUHOM JIKIB i
¢iznuHi aii, 11 aHami3y Ta BU3HA4YEHHS yMOB. [Ipyruil piBeHb CKIaJaeThCs 3 MPHU-
CTpOIB TyMaHy, siKi 30upatoTh iHdopMallito, 310paHy AaTYNKaMH, TIEPETBOPIOIOTH 11
Ha 3Ha4ylli MOTOKH JIAaHWX 1 NIepelaloTh y KiHIEBHid MyHKT npu3HadeHHs. Ha Tpe-
THOMY DIiBHI JJaHi OTPHUMYIOTh, 30€pIiraroThCsi Ta 00POOIISIOTHCS 32 JOTIOMOTOK0 XMa-
PHHX MEXaHi3MiB aHaJIi3y JaHUX 1 AITOPUTMIB MAIIMHHOTO HABYAHHS, IHTETPOBAHUX
y Blockchain.

OTpuMaHi IHCTHHKTH MO>KHAa BUKOPUCTATH ISl KOHCYJIbTYBaHHS BiJIIOBiIHOT
CITy>KOU OXOpOHU 3/J0pOB’s 200 3aCTOCYBATH B OAAIBLIMX JOCIIKEHHSIX.

Cnucok Jitepatypu

1. XKypumno, O., JIsmenko, O. and AsericoBa, K. (2023) “Hardware security overview
of fog computing end devices in the Internet of things”, Innovative technologies and scientific
solutions for industries, (1 (23), pp. 57-71. doi: 10.30837/ITSSI.2023.23.057.
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APXITEKTYPA JJIS1 PO3IIOAIVIBHUX ITPOT'PAM B 10T CUCTEMI

Mixans O.I1., JIamenko O.C., Ilepexonnos C.B.
XapKiBCHKHUH yHIBEPCUTET PalioeNeKTPOHIKH, XapKiB, YKpaiHa

Han3suuaiine 3pocranns Bukopuctanss Iareprety peueil (IoT) Bmnuny0o Ha
BECh CBIT, 3MIHUBILIN CIIOCIO MOBCAKAEHHOTO XUTTSL. SIK 1 Oyb-sIKi 1HIII TeXHOJIOTIT
Ta 3acobu, Mepexi Ha 0a3i [HTepHeTy pedeil Takoxk MOTPeOYIOTh HaliHHOCTI Ta 3a-
xucTy. IcHytoui MeToan Ta Mozeni oOpoOKy Ta mepenadi JaHUX B TAKHX CHCTEMax
HE BPaxOBYIOTh YCiX IiJIeH HaiitHOCTI Ta Oe3meku. J{is BUPINICHHS MUTAHb HAlil-
HocTi poboTu [oT cucrem, noTpiOHO MOOYyBaTH MOJEII Ta METOAH, SIKi 3MOXKYTh
YCYHYTH HEJONIKH Ta 3arpo3u (PyHKIIIOHYBaHHS BIAMOBIIHUX cucTeM. B sikocTi Mo-
JKJIIMBOTO pimieHHs Oyo 0OpaHO BUKOPUCTAHHS Teopii KIIITHHHUX aBTOMATIB, SIKa
JTO3BOJISIE BUPINTYBaTH MATAHHA KIacH(iKallii Ta KOHTPOJIO SIEMEHTIB BiAIOBITHOT
CHCTEMU.

MeTtoro monoBini € mobymoBa apXiTEKTYpH UL PO3MOMUICHUX MPOTpaM, sKi
moOy0BaHI HA BUKOPUCTaHI KIITHHHUX aBTOMATIB I 3a0e3redeHHs HaaiifHOCTi
IoT cuctem. B po6oTi po3riissHyTO HacTYIHI NUTaHHA: MOOY0Ba MOJENeH K J10-
3BOJISITH ONTUMI3yBaTH poboTy loT crcreM Ta CTBOpEHHS METOAIB HaAIHHOT 00po-
OKM JaHUX B KOMIOHEHTaX CUCTEMH. B apXiTeKTypi BUKOPHCTOBYETHCS TIOJIETIICH]
kpunroanroputmu [1].

[TpuHIMIK KTITUHHAX aBTOMATIB 3aCTOCOBYIOThCS JJIsl TeHEepallil BUIIAJIKOBUX
gmcel, o0 JocarTH OLTbmIoi Oe3mekn Ta BumankoBocTi. [loaiiiHe mmppyBaHHS
3a0e3neuye 0araToOpiBHEBUI 3aXUCT JaHUX HA eTalax 3aBaHTAKCHHS Ta 30epiraHHas
naanx. Hapauss mmdpyBaHHS Ha OCHOBI IMHAMIYHHUX CEaHCOBHX KIIIOUIB rapaHTye
Oe3meKy MeToxy.

Takox 3a0e3meuyeThes Oe3MedHnit OOMIH TaHNMH, B3a€EMHY aBTCHTH(IKAIIII0
MiX B3a€EMOMIFOUYMUMH 00’ €KTaMH, IIBHIKE BUKOHAHHS, aBTCHTU(]IKAII0 KOPUCTY-
Baya Ta IIicHICTh noBigomiens. [Ipuctpiit loT, ninkmoyenuit 1o By3ia Huio3y,
MAa€ YCIIIIHO 3aBEPIIUTH €Tall PEECTpallii. 3roI0M, KOKHOTO pasy, KoJu BinOyBa-
€ThCS TIepeiava JaHuX MiXK IIPUCTPOEM 1 BY3JIOM IUTIO3Y, BUKOHYEThCS (pa3a B3aem-
HOi aBTeHTH(DiKaLil. BiiokueiH-Mepexa, sika BUKOPHCTOBYETHCSI HA KpallHbOMY pi-
BHI, 3a0e3neuye aBTeHTH(DIKAII0 By3JiB-y4aCHHKIB 1, OTKe, 3a1100irac HeHaBMUC-
Hilt MoauGikalii JaHuX.

3anpornoHoBaHa apXiTeKTypa BUSBIISETHCS €(hEKTHBHOIO 3 TOYKH 30PY IPOITY-
CKHOT 3/IaTHOCTI, 4acy BUKOHAHHS Ta CTIHKOCTI JJO pI3HOMaHITHHX aTak Ha Oe3MeKy.

Cnucok Jitepatypu

1. XKypino O. Anani3 kpunrorpadidaux npumitieiB B Mepexax 10T / O. XKypino, K.
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Baky: BA 3C AP; Benscbko-bsana: YTil'H; AIT «I1J ITKH/I All», 2020, T. 1: cexmii 1-3. —
C. 108.
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APXITEKTYPA ITPOTPAMHO-ATIAPATHOT MOJIEJIT
HA3EMHOI'O OBJIAJHAHHS PCBH TUITY TACAN

Kopamenko A.A., MaptoBunpkuii B.O., [Topomenko A.lL
XapKiBCHKUH HAIllOHAIFHUHA YHIBEPCUTET PadioeNieKTPOHIKH, XapKiB, YKpaina

CyuacHy aepoHaBirauiiiHy KapTy HEMOXKJIMBO YSIBUTH O€3 Mepexi Ha3eMHHUX
OMOPHUX PaJiOHABITAI[ITHUX MAasIKiB, BCTAHOBJICHUX B MICI[X IPOXOJXKCHHS ITOBIT-
PSIHUX Tpac.

3aBaaHHs 1MX MasKiB — 3a0€3IIEUNUTH ITOBITPSIHUM CyAaM MOJIT IO 3aJlaHuX
HOBITPSTHUX KOPHIOPAX 3 BUTPUMKOIO MTApaMeTPiB MEPEMILICHHS B IEBHUX MeXax
TI0 BHCOTI (331aHOMY €IIeIOHY) i Kypcy (HampsiMKy miepemirnerns) [1].

Cuctemu OMmKHBOT HaBiTalii IpU3HAYEH] U BU3HAYCHHS HaBiraiifHuX ma-
paMeTpiB, SIKi XapaKTepU3yIOTh ITOJIOKEHH TIOBITPSHOTO CYJHA Y MOJISPHIN CHCTEMI
KOOpAWHAT (a3UMYT, JANBHICTH) BIJHOCHO paliOHABIramiiHOI TOYKH (pamioMaska
CHCTEMH OJIIKHBOI HaBirarii), I0JI0KEHHs IKOI Ha MICI[EBOCTI TOYHO Bimomo[2-3].

MerTor0 1010Bii € PO3pOOIICHHS apXiTEKTYpH IPOrpaMHO-aNapaTHOI MOJETI
Ha3eMHOT0 KOMIUJIEKCY BITUN3HIHOT PaiOTEXHIYHOT CUCTEMH OJIMKHBOI HaBirauii y
BIJITIOBIZTHOCTI JI0 MIDKHAPOJHUX CTaHIAPTIB.

VY 10moBizi po3ris At TECS 0COOIUBOCTI ApXITEKTYPH MPOTPaMHO-arapaTHol
MOJIEJi Ha3eMHOr'0 KOMILJIEKCY PaJioTeXHIYHOI CUCTeMH OJIMKHBOT HaBiraiii, a Ta-
KOK JeTaJbHUI OMUC TaKOT CUCTEMHU.

OCHOBHMUMHM KOMITOHEHTaMH, III0 BXOASATH /10 CKJIa[y € HACTYIIHi: TeHEepaTop
CHHYCOIJaJIbHOTO CHUTHAJy AJISl HECY4OI0 YacTOTH y METOZl MOJYJIALIl, ITiACHITIO-
Bayvi, MOJYJTOPH, IPUIMaYi Ta epeaBadi.

Po3pobiiennii KoMInIeKe 103BOJISIE BUBUUTH MPOIIECH (POPMYBaHHS BUXIJHHAX
CHTHAJIB, 1110 MAIOTh MicCIle Y peallbHOMY oOasHaHHIo. L{e Moe eekTuBHO qOMO-
MOTTH OOCIYrOBYIOUOMY IEpPCOHANy cUcTeMHu OykHBOi Hairamii Tumy TACAN
03HAHOMHTHCS 3 POOOTOIO 00 THAHHSI.

Cnucoxk Jirepatypu

1. Yang Fahong, Zhang Xiaomei. The Design of the Virtual Simulated Training Sys-
tem of the Military TACAN Beaconing and It’s Principle Simulation [J]. Journal of Qingdao
University, 2007:22 (3) :86-90
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THYUYKI MEXAHI3MHW KEPYBAHHS ITOMMATOM EJEKTPOEHEPTTI
JJISI EHTPIB OBPOBKH JAHHUX

Konryn F0.M., Kprokosa [.B., ITerpyk O.O.
XapKiBCHKHUH yHIBEPCHUTET PaIioeNIeKTPOHIKH, XapKiB, YKpaiHa

Ha croromHinmHiii JeHs motTpeda B eNeKTPOSHEPril i eHeprocnoKUBaHHS LeH-
TpPiB 0OPOOKH JaHUX PI3KO 3pocTae uepe3 301IbIIeHHS KOMYHIKAIIMHUX 1 00YUCITIO-
BaIbHUX NOTpeO IT-cimyx6. 301IbIICHHS TONUTY Ta YIPABIIHHS CHEPri€l0 B LEHT-
pax oOpoOKM JaHuX € HEeOOXiAHICTIO. 3aBASKM aBTOMATH30BaHil iHppacTpyKTypi
IKT, sixa minTtpumyetsest TexHouorieto 10T, Taki TN yNpaBiIiHHS CTarOTh OLIBII
3MiHCHEHHUMH, Hi)K Oy Ib-KOJIH.

MeTtoro 10onoBiai € moOymoBa THYYKHX MEXaHI3MiB, SIKi JO3BOIISIOTH Kepy-
BaTH ITOTIUTOM EJIEKTPOCHEPTIi s pi3HOMaHITHUX IIEHTPiB 00POOKH JaHUX.

VY nomoBizai po3riAaaeThCs YIPABIIHHS 3 IBOX Pi3HUX TOYOK 30pY: MiHiIMi3a-
I1isT 3aTaIbHOTO CIIOXKHMBAHHS CHEPTii Ta 3MEHIIIEHHS MIKOBOTO IONUTY Ha EJIEKTPoe-
HEpTiio IPOTATOM IepioAiB pearyBaHHA Ha momutT. OOUIBI TOYKU 30py MO3UTHUBHO
BILUTMBAIOThH HA 3arajibHy BapTICTh BOJOIIHHS HeHTpamu 06poOku manux [1]. Posr-
JSIHYTO MOTEHLIHHI MEeXaHI3MH B LIEHTPaX 00pOOKU JaHMX, SKi 3a0€3Me4yI0Th THY-
YKICTh Pa30M 13 THyYKUMH KOHTPaKTaMH, TAKUMH SIK €KOJOTIYHUI piBeHb 00CITyro-
BYBaHHSI Ta YTOJM PO HOIHUT 1 POMO3ULi0. MU pO3LIMPUIN CYy4acHUH PiBEHB, 3a-
MPOBAJMBIIM METOAOJIOTTYHI OJIOKM Ta OCHOBU CUCTEM YIIPaBJIiHHS JJIs IBOX 3rajia-
HHUX BHIIE nepcnekTuB. OTpUMaHi pe3ysbTaTH MiATBEPIKYIOTh TEOPETHIHY MO-
JIeTIb, ITiAKPECTIOI0YH YyJOBUH MOTEHIlIa)l THYYKHX YTOJ NPO PiBEHb 0OCIyroBy-
BaHHA: 33% 3aranbHOi eKoHOMIT eHeprii Ta 50% 3HIKEHHS CIIOKMBAHHS EJIEKTPOe-
Heprii MPOTATOM TMEepPioiB MOMUTY-BIANOBIAl y BUMIAAKY 00’ € JHAHHS IEHTPIB 00po-
OKM TaHUX.

3 iHTerpali€o BiIHOBIIOBAaHUX JKEPEI EHEPTii B eIEKTPOMEPEXKyY Ta iX Hai-
3BMYalHO MEPEPUBUACTOO TTOBEIHKOIO 1€ 3yMOBHJIO HEOOXIIHICTh Kpaloro mia-
HYBaHHS BUPOOHHIITBA €JICKTPOCHEPTii 3 00Ky MOCTaYaHHs, 100 BUPOOHHIITBO Bijl-
MOBIaJI0 MOMUTY 1, 0TKe, 30epirano cTadibHICTh eHeprocuctemu [2]. 30epekeHHs
CTablIBHOCTI MEpEXki OyJI0 peali3oBaHO 33 JOMOMOI0K KOHIICIIT YITPABIiHHS 0~
MUTOM 1 pearyBaHHs Ha MOIHT.

Cnucoxk Jirepatypu
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IMPOBJIEMH NPOLHECY YIIPABJIIHHA BAHTAXKOIIOTOKOM
CKIIAJHUX TEXHIYHUX OB'EKTIB

Paguenko B.O., Mixans O.I1.
XapKiBCHKUH HAIIOHAIFHUH YHIBEPCUTET PaliOeNeKTPOHIKH, XapKiB, YKpaiHa

IcHye crienmgiuHmMii Ki1ac MPUKIaJHUX 3aBAaHb YIPABIIHHSI BAHTAXKOIOTOKOM
CKJIQJIHUX TeXHIYHUX 00'€KTIB BiJJaJieHOro 0a3yBaHHS, Jic CBOEYACHA JI0CTaBKa Ba-
HTa)XXIB Ma€ BEJIMKE 3HAUCHHS JUIsl 3a0e3neueHHs Oe3MeKu, HaaiiHOCTI Ta )KUTTE/i-
SIBHOCTI IIPU eKcIuTyaTanii uX 00'€KTiB y KPUTUYHOMY /IS BHOKUBAHHS CEPEo-
BHIIII.

IIpu poMy pecypcu 3 TOCTaBKM BaHTaXiB MAalOTh BHCOKY BapTiCTh, a O€3Iid
(hakTopiB, MmO 00YpIOIOTH, BUKIMKAIOTH BEIMKY HEBH3HAYCHICTh y NPHUIHATTI pi-
IICHb.

[puknany 3aBIaHb yIpaBIiHHSI BAHTAXKOIOTOKOM: 3a0e3MeUeHHs BaHTaKaMH
BaKKOJIOCTYITHIX Ha()TOTa30BHUX POJOBHII, BiIJaNICHHUX MIBHIYHHUX MOCEICHB, Op0i-
TaJIBHUX KOCMIYHHAX CTAHI[H TOIIO.

Crneundika 3anpornoHOBAHOTO KJIACy 3aBAaHb YNPABIIHHS BaHTAXKOIOTOKOM
CKJIQIHUX TEXHIYHHMX O0'€KTIB BiJiaieHOro 0a3yBaHHS Taka, IO MPH iX BUPIMIEHH]
BIJOMUMH METOJaMH BHHUKAE MPOOJIeMa OMEPATUBHOI 3MIHU Ta Y3rOKCHHS BCiX
TUIaHIB I0J10 TOMIH.

L1151 mpobiema icHye aJIsl BEJIMKOTO KJlacy CKJIaJHHX TEXHIYHUX 00'€KTIB, sIKi €
VHIKaJIbHUMH Ta BUMAraloTh YpaxyBaHHs CBO€1 CTICIIU(IKN Ta iHIUBITyaIbHIX 0CO-
OmuBOCTEH MpH MPUHHATTI PIllICHB.

Jiis BUpimeHHs OAIOHOTO KIIacy 3aBJaHb 10Ope 3apeKOMEHIyBalll cebe My-
JBTHAreHTHI TEXHOJIOTI], 110 aKTHBHO PO3BHBAIOTHCS OCTaHHIM yacoM. OnmHaK Bi-
JOMi MyJIbTHar€HTHI CUCTEMH He JO3BOJIIOTH €(heKTUBHO BUPIIIYBaTH IPOIIOHOBA-
HHH KJIac 3a/1a4, B pe3yJbTaTi HOTPiOCH PO3BUTOK MOJIENed, METOIIB Ta aBTOMAaTH-
30BaHUX 3aC00IB MIATPUMKH MPUHHATTS PILIEHb VIS YIIPABIiHHSI BaHTaXOIOTOKOM
CKJIQJIHUX TEXHIYHUX 00'€KTIB BiJIaJIeHOTO Oa3yBaHHS Ha OCHOBI MYJIbTHAr€HTHHX
TEXHOJIOTIH.

[Tpu upoMy HeoOximHa po3poOka HOBHX KJIACiB areHTiB JJIsl MPEAMETHOI ra-
Jy3i, 10 PO3MIIAAAETHCS, 1 MPOTOKOIIB X B3a€MOJIIT JJIsi BUPOOJICHHS y3TOKCHUX
pilieHs 1 mouryKy 0ajaHcy iHTepeciB.

Cnucoxk Jirepatypu
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PO3POBKA TACK-MEHE/I’KEPA
3 EJIEMEHTAMU IITYYHOTI'O IHTEJEKTY

[ep6ars M.A., [Togopoxusk A.O.
HarmionansHui TeXHIYHUN YHIBEPCUTET «XapKiBCHKUH IMOMITEXHIYHAN IHCTUTYTY,
XapkiB, YkpaiHa

VY nepio]] CTPIMKOTO TEXHOJIOTIYHOTO MPOTPECY, TACK-MEHE/KEP CTaB BXKINBUM
1 HeoOX1THMM 1HCTPYMEHTOM JUISl KOPUCTYBaviB, Oi3HECIB 1 opraHizaliiii Oy1b-sIKuX Ma-
cmra0iB.

3aBIIKM BIIPOBA/DKEHHIO €JIEMEHTIB [ITYYHOTO 1HTENEKTY, MEHE/KEpH 3a1a Te-
pecTaHyTh OyTH CTATHYHHM TIEPEIIIKOM CIIPaB, a IEPETBOPSTHCS Ha CKIIAJIHI iIHCTpyMe-
HTH, 3/1aTHi aIaNITyBaTHCS, aBTOMATH3YBATHCS 1 IPUAMATH pirreHss [1].

BiamoBigHO 10 MPOBEIEHOTO aHaNI3y ICHYIOUHX MPOAYKTIB, € 0araTo TacK-MeHe-
Jokepis, Takux sik: Trello, Notion, Notes, Todoist Tomio [2]. OnHak, qaneko He BCi 3 HUX
BHKOPHCTOBYIOTb IITYYHUX IHTENEKT, IO MOTIPIIye Pe3yIbTaTUBHICTh POOOTH.

Mertoro po3poOKHU TaCK-MEHEKepa 3 SIEMEHTaMH LITYYHOTO iHTENCKTY € MiJBH-
1IeHHs e(DEeKTUBHOCTI pOOOTH, aBTOMATH3aLlisl PyTUHHHX 33/1a4, IPHUCKOPEHHS IX BUKO-
HaHHS Ta 3MEHILICHHS PU3UKY IOMHJIOK, @ TAKOXK IOKPALIEHHS TPOLIECy YIPaBJIiHHS 3a-
Jla4aMu Il KOPHCTYBaviB.

KitouoBUMH  (DyHKIIIOHAIBHUMH MOYJIMBOCTSIMM TIPOTIOHOBAHOTO TacK-MeHe-
JDKepa € aBTOMAaTH3allis 3aBaHb, MOKJIMBICTH CTBOPIOBATH HOBI 33/1a4i i3 OTIUCOM, JC/I-
JaifiHaMy Ta HIIMMH BaKJIMBUMH aTpUOyTaMHy, BiINpaBKa CIOBILICHb Ta HaraIyBaHb,
IHTerpaLis 3 KaJeHapeM Uil TUIaHyBaHH 3aBJIaHb Ta NOJiH Y KOHKPETHHIT yac, 3a0e3-
neveHHst Oe3neku Ta KoHpiaeHiiHOCTI AanuX [3] 3aBasku QyHKIsAM aBTeHTH(IKAI
Ta KOHTPOJIIO JOCTYITy TOLLIO.

I[MporpamHe 3a0e3MeyeHHs! IIIaHyEThCs 0 PO3pOOKH Ha 0a3i MOBH IIPOrpaMyBaHHS
Go msa 6exenny, JavaScript s dporTeHmy, Bimkpuroi JavaScript 0ibmiorexn React
JUIsL KOPUCTYBalbKOro iHTepdeiicy, a TakoX CHCTEeMH YIIpaBJiHHS OazaMu JaHHMX
MongoDB.

11 xOMOIHAITisI TEXHOJIOT1i BiIKPUBA€E MOKIMBOCTI [Is1 CTBOPEHHSI BUCOKOTIPO.TY-
KTHBHOTO, MacIlITA00BAaHOTO Ta IHTEPAKTHBHOI'O 3aCTOCYHKA.

Cnucoxk Jirepatypu
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AOCJIUKEHHS IHTEPHET - CEPBICY
PEMOHTY ABTOMOBIJIBHOI TEXHIKHA

Jlro6uenxo H.1O., boropomuupkwuii B.O., boropomumpkuii €.0.
HarmionansHui TeXHIYHUN YHIBEPCUTET «XapKiBCHKUH IMOMITEXHIYHAN IHCTUTYTY,
XapkiB, YkpaiHa

Po3BuTOK cepu mocayr 3 peMOHTY aBTOMOOLTIB BiIOYBAEThCS 32 PaxyHOK
301IbIIEHHS MapKy aBTOMOO1IIB, YCKJIaIHEHHsI TEXHIYHUX BY3JIiB 1 arperartis aB-
TOMOG1ITIB, SIKi CTalOTh OiNbII KOMI'TOTepru30oBaHuMH [1].

VY nauuii yac npoGiieMaM TEXHIYHOTO 0OCIyroBYBaHHS 1 pEMOHTY aBTOMOOI-
B MIPUCBSYECHO PSI HAYKOBHMX MOCIIKEeHB [2, 3].

[Ipore mocnimxkeHb, CIPSIMOBAHUX Ha BIOCKOHAJCHHS YNPABIiHHS HOCIY-
raMH 3 TEXHIYHOTO 0OCIYyTOBYBaHHS Ta PEMOHTY aBTOMOOIIIB i3 3aCTOCYBaHHSIM
iH(pOpMaiHHO-KOMYHIKaliHHUX TEXHOJOTIH SBHO HEIOCTATHBO.

Ha mamy nymky 6a’kaHO HOCHTITATH MOKIMBOCTI CTBOPEHHS Ta aHami3y Oa-
ratoakTOpHy MOJEINb MOCIYT 3 TEXHIYHOTO 00CIyrOBYBaHHS Ta PEMOHTY aBTO-
MOOLIIB 3 METOI0 BU3HAUYCHHS KIFOYOBHUX (DAaKTOPIB /UL PO3BUTKY LUX MOCIYT Ta
(hopMyrOBaHHS MPAKTHUYHUX PEKOMEHJAll, 10 J03BOJISTh €()EKTUBHO YIpaB-
JSITH Ta PO3BUBATH MOCIYTH 3 TEXHIYHOTO 00CIyTOBYBaHHS Ta PEMOHTY aBTOMO-
OiiB.

MeToro gonoBiai € moOynoBa KOMIUIEKCHOT MO/ YIIPABIIiHHS MOCIyraMU
3 TEXHIYHOTO OOCIYrOBYBaHHS Ta PEMOHTY aBTOMOOITIB Ha OCHOBI iH(opma-
iHHO-KOMYHIKAI[IfHUX TEXHOJOT1H.

B nomoBizi po3risaalThCs METOIU MOOYI0BH KOMIUIEKCHOT MO Jielli yIipaB-
JHHS TOCIyraMH IHTEPHET - CEPBICY PEMOHTY aBTOMOOUTBHOT TEXHIKH.
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USING OF DEEP LEARNING NEURAL NETWORKS
FOR BUILDINGS IMAGE RECOGNITION

Lolenko A., Podorozhniak A.
National Technical University "Kharkiv Polytechnic Institute”,
Kharkiv, Ukraine

In our times, a neural network capable of recognizing buildings will undoubtedly
prove to be invaluable [1, 2].

For instance, it can automate the delivery of goods using drones and simplify map
creation through the analysis of images from traffic cameras [3]. Utilizing deep learning
and neural networks for building recognition paves the way for enhancing drone tech-
nology and precision cartography.

However, the emergence of these new possibilities comes with significant chal-
lenges — ensuring robust recognition in complex conditions, adapting to various archi-
tectural styles, and more [4]. This study addresses the challenge of automating the anal-
ysis of building images to enhance drone automation.

The focus lies in understanding and classifying different classes of buildings using
the InceptionV3 neural network.

The research is based on utilizing the Anaconda platform, Python 2.7, and the Keras
framework [5].

The Jupyter notebook [6] facilitates seamless workflow, and either Theano or Ten-
sorflow [7] serves as the computational backend, with CUDA [8] for accelerated com-
putations.

The result of the experiment is a fine-tuned and prepared neural network capable
of recognizing buildings.
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RESEARCH OF Al UTILIZATION FOR STREAMING PLATFORMS

Nemashkalov M.V., Podorozhniak A.
National Technical University "Kharkiv Polytechnic Institute”,
Kharkiv, Ukraine

Artificial intelligence (Al) is a set of technologies and methods that allow computer
systems to make intelligent conclusions and decisions that usually require human intel-
lectual activity. Al can be classified by the level of complexity and understanding of the
real world: weak Al, which is used to solve simple tasks, such as text classification, or
strong Al, which is capable to understand and make independent decisions like humans
[1].

One of the main problems when choosing a movie is the large number of options
that the user can face. This can be avoided by using Al technologies [2]. The main ways
to implement an Al-based movie recommendation service are collaborative filtering,
content-based filtering, and hybrid methods.

Collaborative filtering is based on the idea that people who are similar to you have
chosen the same movies that you may like [3, 4]. Content-based filtering uses the user's
profile and the movie's properties to determine its relevance to the user's interests. Hybrid
methods combine collaborative and content-based filtering to ensure more accurate rec-
ommendations.

The purpose of this report is to review the application of Al technologies for the
development of a movie recommendation service. Such a service provides users with a
quick and convenient selection of movies that match their interests.

The use of Al allows increasing the accuracy of recommendations, reducing the
number of erroneous recommendations, and increasing user satisfaction with using the
service.

Considering the growing popularity of streaming platforms and the increasing vol-
ume of data related to movie watching, using Al for a movie recommendation service
becomes a more relevant and promising area of research.
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BI3YAJIIBAIIA IHQQPMAHIﬁHOFO HAIIOBHEHHSI
CIIEHIAJII3OBAHOI KOMIT’FOTEPHOI CUCTEMH

Mamora A.B., Kyuyk I'.A.
HarmionansHuit TeXHIYHUN YHIBEPCUTET «XapKiBCHKUH MONITEXHIYHUN IHCTUTYTY,
XapkiB, YkpaiHa

Y nonoBizi IpoBeASHO AOCiHKEHH METO/IIB Bizyastizallii iHpopMariiiHoro Haro-
BHEHHSI CTIeLliali30BaHIX KOMIT IOTEPHHX CHCTEM Ta BU3HAYEHI OCOOINBOCTI KOKHOTO 3
PO3MIIIHYTHX MeToiB. Hrkue nepepaxoBaHi roJIOBHI METOAM Bi3yaslizallil JaHuX.

Data Warehouse (CxoBuie JaHux) - 1ie HEHTpati3oBaHa cucTeMa 30epiraHas i
VIIpaBIiHHS JaHAMH, NIPU3HAYeHa I aHAM3y Ta 3BiTHOCTI. OCHOBHOIO MeToro Data
Warehouse € iHTeTpamis TaHUX 3 Pi3HUX pKeped i X TpaHcopMaris B CTpyKTYpPOBaHY
(hopMy, IO CHPOIILYE aHATITHIHUHA TOCTYTI i BAKOPHUCTAHHS.

Data Lakes (O3epo naHux) - 11e CXOBHIIIE JUIs 30epiraHHs BEIUKOI KiTbKOCTI pi3-
HOMAHITHHUX JJaHUX, BKIIFOYAF0YH CTPYKTYpPOBaHi, HaIliBCTPYKTYPOBaHi Ta HECTPYKTYPO-
BaHi JaHi, 0e3 motpedu Bimpasy iXHB0i 00poOku abo TpaHcdopmartii. Lle cxoxke Ha Be-
JIMKE 03€epo, 1 IaHi MOXyTh OyTH 310paHi Ta 30epiraTucs B iXHbOMY PHPOHOMY BH-
rsiai. O3epo TaHuX J03BOJIIE JIETKO PO3IIMPIOBATH OOCSTH 30epPEeKEHUX JaHUX Ta BH-
KOPUCTOBYBATH iX JUISl HOJAJIBIIOTO aHAJI3Y.

Data Virtualization (Biptyani3arist JaHux) - 11e METOI0JIOTIsSI 00'€THAHHS Ta iH-
Terpaiii JaHuX 3 Pi3HUX JDKEpe 1 MpeCTaBIeHHs 1X KOPUCTYBa4YaM SIK €IMHUMH, 00'e]1-
HaHUH JOCTYIHUH pecypc, 6e3 (i3HIHOTO ImepeMilieHHs 200 KOMiFoBaHHS NaHuX. Bip-
Tyauni3amnisi JaHHX BUKOPUCTOBYETHCS T CTBOPSHHS Bpa)KSHHS, HIOW BCIi JJaHi po3Ta-
III0OBaHI B OJTHOMY CXOBHIIIi, HE3aJIC)KHO Bifl IXHHOTO (PAKTHIHOTO PO3TAIIyBaHHSI a0
tdopmary.

Business Intelligence (bizHec-iHTesnekT) - 1e Mpolec aHami3y JaHuX Ui pHii-
HATTS Oi3HEC-illleHb Ta MOOYIOBU CTPATETii HAa OCHOBI 00'€KTUBHUX (DaKTiB i iHCAHTIB.
Business Intelligence Bkitouae B cebe IHCTpYMEHTH Ta METOIH I 300py, 0OpoOKH,
aHaJI3y Ta Bidyasizallii JaHUX 3 METOFO TOJIIILIEHHS PillleHb 1 pe3yJsbTaTiB B Oi3Hecl.

B pesynbrari npoBezieHOro aHaiizy 3po0neHi Taki BuCHOBKH. Data Warehouse
HaMKpallle MX0AUTh I KOMIaHiH, sIKi MoTpeOyIoTh [IEHTPaIi30BaHOTO CXOBHMILA IS
aHai3y JAaHuXx 3 pisHux mxepert. Data Lakes kopucHi [ist 30epiraHHs BETUKHX 00CATIB
PI3HOMaHITHUX JaHMX B IXHBOMY NEpBUHHOMY cTaHi. Data Virtualization rHy4kuii Me-
Toxt 11 00'etHaHHs aHux Oe3 izuynoro nepemimienns. Business Intelligence Hamae
IHCTPYMEHTH JUISl aHAJI3y Ta Biyatisamii JaHuX JUIs NPUHHATTS Oi3Hec-pileHs. Bubip
METO/Ty 3aJIeXKUTh BiJ OTpeO i crienmdiky KOXKHOI OpraHiszallii, a Takox BiJ 00csTy Ta
PI3HOMaHITHOCTI JAHUX, SIKi HOTPiOHO 0OpOOHTH Ta aHaNizyBaTH. 3a3BHYaid, KOMIaHil
BUKOPHUCTOBYIOTh KOMOIHAIIIFO METOIB JUIS TOCSATHECHHS ONITHMAITbHUX PE3yJIbTaTIB.
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OCOBJIMBOCTI KOHTEHTHOI'O METOY
BUSBJEHHS ®EMKOBUX HOBUH

Janenxo C.C.
HarmionansHui TeXHIYHUN YHIBEPCUTET «XapKiBCHKUH IMOMITEXHIYHAN IHCTUTYTY,
XapkiB, YkpaiHa

KonTteHTHMIA MeToN BUSBIICHHS (PEHKOBHX HOBHH Iepeadavac BUIUICHHS PI3HUX
CCMAHTHYHUX O3HAK i3 HOBUHHHX CTAaTEH JIs OIIHKY 1X gocToBipHOCTI. e minxiz rpy-
HTYEThCS Ha BUSBJICHHI MOBHUX BIIMIHHOCTEH MK (DeHKOBHMH Ta CIIPaBKHIMH HOBHH-
HHMMH CTaTTSIMU, 1110 JJO3BOJISIE PO3PI3HATH MOBHI CTUIIL, SIKi BUKOPHUCTOBYIOTBCS B KOXK-
Hiil. DelikoBI HOBHUHH, SIK MPABHIIO, JEMOHCTPYIOTh OUTBII CyO’€KTHBHHIA TOH TIOPiB-
HSHO 31 CIIPaBXHIMI HOBHHAMH. J{0CITiIKEHHS TIOKa3yIOTh, 10 (PeKOBI HOBUHH YacTO
BHKOPHCTOBYIOTh 3aiIMEHHUKH BiJ| TIEPILOI Ta APYroi 0COOM Ta MICTATH BEJUKY KiIb-
KICTB CJiB, SIKi CIPHSIOTH TIepeOinbireH 0. HaBmaku, cripaBHi HOBUHU YacTO MICTSTh
KOHKPETHY iH(pOpMaIlifo, 00’€KTUBHY MOBY 1 IIO3UTHBHY JIeKCHKY. Y [1] mpoBemn 06-
MIUPHUN aHaNI3, BTy IHBIIY TOBHUH HA0Ip XapaKTEpPUCTHK, OB SI3aHKX 13 KOHTEHTOM,
i3 cripaB>kHiX 1 eiikoBux crateld HOBHH. L{i 0cOOIMBOCTI BKITIOYAIH KiBKICTD CIIIB, JIO-
BXXUHY CTaTTi, 4aCTOTY CJIiB 3 BEJIMKOI JITEPH, CHICI[ialbHi CUMBOJIY, HASIBHICTh PEYCHB,
1110 MOYMHAIOTHCS 3 LMD, 1 BUKOPUCTAHHS 00pa3IUBOT JIEKCHKH.

ITixxiz, 3acCHOBaHUIT HA KOHTEHTI, €(DEKTHBHO BH3HAYA€ MOBHI OCOOJIMBOCTI B Ipa-
BIMBHX 1 (PeHKOBUX HOBHHAX, aJI¢ BIH MOYKE BUSBHUTHCS HEBAAIUM, KoK (DEHKOBI HO-
BUHH TOYHO KOTIIOIOTh CTWJIb HAITHCAHHS CTIPaBKHIX HOBUH, TAKMM YHHOM 3aIlTy TYIOUH
ynTauiB. Lle oOMexeHHs OB’ s;3aHe 3 He3IaTHICTIO MiXOY, 0 0a3y€ThCS Ha KOHTEHTI,
PO3IMi3HATH TOHKI BIIMIHHOCTI MiX (DeHKOBHMHU Ta cripaBxHiMI HOBHHaMH. 11]06 Bupi-
IIUTH 110 IIPO0OJIeMy, MOXKHA BUKOPHCTOBYBATH JJOIATKOBI MPHXOBaHi AaHi. Y [2] moc-
JIKYBaBCS B3a€EMO3B 130K MiJK TAHUMH KOPHCTYBAiB i PeHKOBIMH HOBHHAMU B COLTi-
ATBHUX MEpekaxX, BUKOPHCTOBYIOUH COLIaJbHy aKTHBHICTh KOPHCTYBaYiB SIK JIOTIOMi-
JKHI JaHi Uit BusiBiieHHS. Kpim Toro y [3] 3anponoHyBaiyu CTPYKTYpY, sIKa MOJICIHOE
TPUaJNYHI BIJHOCHMHH MIDX BUJABIIMH HOBHMH, HOBUHHMMHM CTaTTSMH Ta KOPHCTYBa-
yamu. Lleit miaxin BUTATYE IiHHI OCOOIMBOCTI 3 MOJIEIICH B3aEMO/Iii BUIABIIIB HOBHH 1
YUTAYIB, TAKMM YUHOM (hikcyroun TXHIO JuHamiKy. JlociikeHHs oKa3ally, 110 BKIIO-
YEHHsI COLIANIbHOT IHOpMALlil He TUIBKH HiZBHUIIYE e)eKTUBHICTh BUSBICHHS (HEHKOBHX
HOBHH, aJie i JI03BOJIsIE pAHHE POTHO3YBaHHSL.
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OCOBJMBOCTI BAKOPUCTAHHSA TEXHOJIOT'TI JOTIOBHEHOT
PEAJIBHOCTI Y TA TPOMHUCJIOBOMY IHTEPHETI PEYEM

Manoxsiii E.E.
HarmionansHui TeXHIYHUN YHIBEPCUTET «XapKiBCHKUH IMOMITEXHIYHAN IHCTUTYTY,
XapkiB, YkpaiHa

JHomnoHeHa peanbHicTh (AR) — 11e TEXHOMIOTIsI, KOTpa JA03BOJISIE BiToOpakaTu
BipTyanbHi 00’eKkTH Ta iH(pOpMalito B peaqbHOMY 4aci Ha (i3n4HUX 00'ekTax abo B
HaBKOJHIIHbOMY cepenoBuii [1]. B mpomucnoBomy intepreti peueit (110T) moro-
BHEHA pPEajIbHICTh BUKOPUCTOBYETHCS JUIsl TIOKPAIIEHHS B3a€MOJII 3 00’€KTaMu Ta
CUCTEeMaMH, 30UTBIICHHS TPOAYKTUBHOCTI Ta 3MEHIICHHS IOMIIIOK. TakoX IOTOB-
HEHa peabHICTh MOXKe OyTH BUKOPHCTaHA B Pi3HHUX c(hepax MPOMHUCIOBOCTI, BKITIO-
4Ya4Yu BUPOOHUIITBO, 0OCITYTOBYBaHHS TEXHIKH, JOTICTHKY Ta iHm [2].

Ha BupoOHHITBI MOXXKHa BUKOPHUCTOBYBATH JIOTIOBHEHY PEabHICTH ISl HAB-
YaHHS POOITHHKIB, MATPUMKH OOCIYyTOBYBaHHSA 0ONaTHAHHS Ta BiqOOpakeHHS Ba-
JITMBOI iH(opMaIlii Ha MOHTaXKHHX JIHISX.

JloricTu4Hi KOMNaHii MOXXYyTh BUKOPHUCTOBYBATH JIOTIOBHEHY PEaIbHICTh IS
onTUMi3alii MapHIPyTiB Ta MiABUIIECHHS €(EKTUBHOCTI TOCTaBKH.

3acTocyBaHHS JJONMOBHEHOI PEaIbHOCTI B IPOMHCIIOBOMY IHTEPHETI peyeii Mae
4ucIIeHH] niepeBary. [lo-nepiue, NoeHaHHS JaHUX TEXHOJIOT1H J03BOJISIE!

— 3MEHILIUTH Yac, OTPIOHMI 111 HABYaHHS MPaIliBHUKIB,

— MJBUIINTH TOYHICTh BUKOHAHHS 3aBJaHb,

— 3MEHIINTH BUTPATH Ha 00CITyTrOByBaHHS.

[o-gpyre, Take MoeAHAHHS MOXKE JOMOMOTTH Y BHPINICHHI mpobieM 3 oOMe-
JKEHOIO KBaTi(iKali€ero IpariiBHUKIB Ta 320€3MEYNTH JISTKHH TOCTYII 0 BEITHKOT Ki-
JBKOCTI iH(OpMAIIii B peaTbHOMY Yaci.

ITo-Tpere, ockinbku [HTEpHET pedeii — e Mepexa IMiJKITF0OYeHUX 00'€KTIB, SIKi
30UparoTh Ta OOMIHIOIOTBCS JIaHHUMH, TO JOTIOBHEHA PEaIbHICTh MOXXE OyTH BHKO-
pucTaHa 1S Bidyasizalii IMX JaHuX Ta iX BimoOpaxkeHHs Ha piznyHux 00'exrax. Lle
JIO3BOJIUTH OTIEpaTOpaM BiICTE)KYBaTH CTaH CHCTEM Ta O0JIa[IHAHHS B PEXUMI pea-
JILHOTO Yacy Ta MPUHMAaTH HeraifHi pilleHHS.

Juns yemimnoi iHterpanii AR ta IoT HeoOxinHa nortyxHa iHQpPacTpyKTypa
3B’s13Ky Ta 00poOKu nanux. Cucremu IloT moBuHHI OyTH 3MaTHI 30MpaTtu, nepeaa-
BaTH Ta 0OPOOJIATH BEJIMKI 00CATH IaHUX B pealbHOMY 4Yaci. Takox BasKJIIMBO MaTh
HaJliliHy Mepexy AJs 3B 513Ky 3 AR-TIpHCTPOSIMU, 110 BUKOPHCTOBYIOTBCSL.
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MOJEJJIOBAHHS MEPEXKEHNEHTPUYHUX CUCTEM YIIPABJIIHHA
CIIEHIAJIBHOTI'O ITPU3HAYEHHSA

Kyuepenko 10.®., Brnacix C.M.
XapkiBchKuiil HarlioHabHUH yHiBepcuTeT [loBiTpssaux Cu, XapkiB, Yikpaina

CyuacHi 30poiiHi KOH(IIKTH XapaKTepHU3yIOTHCS MIBUAKUM 3POCTaHHIM 3MiHN
00CTaHOBKH y 30HI BeIeHHs 00HOBHX [l Ta HEOOXiJHICTH OLIBII )KOPCTKOTO BUKO-
HaHHS BUMOT 1110710 3a0e31e4eHHs! CTiiikoro, 6e3rnepepBHOTO, OIIEPaTHBHOTO Ta MPH-
XOBAHOTO YNPaBJIiHHS PI3HUMHU MDKBUJIOBHMH YTPYIIOBaHHIMH BiHchK [1].

Y nomoBini mpeacTaBieHo 0COOIMBOCTI CydacHUX 30pOWHHMX KOH(IIKTIB i3
3aCTOCYBaHHAM MIDKBUIOBUX YTPYTIOBaHb, IO CKJIAJAIOTECS i3 PI3HUX MiAPO3ILTIB
36poitanx cui [2, 3]. BusHaYeHO HAPSIMKH PO3BUTKY MI>KBHIOBHX YTPYIIOBAaHb SIK
MOOULTEHUX, TEXHIYHO JOCKOHAIMX CKIIAAOBUX 30pPOHHHX CHII, SKi 3[aTHI HiATH Y
€IMHOMY KOMaHIHO-iH(popManiiHOMy mpocTopi [4, 5].

OOIpyHTOBAHO IiJBUIICHHS POJIi aBTOMATH30BAHUX CHCTEM CIICLialbHOrO
MPU3HAYCHHS Ta PI3HUX 1HPOpPMAamiiHUX, PO3BITyBAIBHIX, YIAPHAX KOMILUICKCIB i
3aco0iB NpU BeAeHHI 0OMOBHX [l Y MOBITPSIHO-KOCMIYHOMY (Ha3€MHOMY, MOPCh-
KOMY) Ta iH(pOpMaliifHOMY POCTOPI, 110 HAPABICHO HA OTPUMaHHS iHpOpMAIii-
HOI IepeBary HaJl IPOTHBHUKOM 32 PaxyHOK BUKOPHCTaHHSI MOXKJIMBOCTEH €JMHOTO
KOMaH/THO-1H(opMaLiifHOro NpocTopy BciMa HOro KOPUCTyBaYaMHu.

IpencraBiieno pe3ysibTaTd MOAECTIOBAHHS, SIKI JTO3BOJIMIA OOTPYHTYBATH OC-
HOBHI BUMOTH, [0 BHCYBAIOTBCS JI0 MEPEKEIEHTPUYHHUX CUCTEM YIIPABIIiHHS CIIe-
[iaJIbHOTO TIPU3HAYEHHS MIPH iX 3aCTOCYBaHHI y CyYacHHX BiifHaX (TIpH BEeJCHHI 00-
HOBUX [ii) 115t 3a0€3MeueHHs] aBTOMAaTH30BaHOTO YIIPABIIHHS BUCOKOTEXHOJIOT14-
HUMH I APO3aiIaMA 30pOHHUX CHIL.
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