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CEKLUIA 1

TEOPETUYHI TA NPUKNAQHI ACMEKTHU
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KepiBnuns cexnii: 1.1.H., npod. H. I'. Kyuyk, HTY «XIIl», XapkiB
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DETERMINATION OF THE METHODOLOGY FOR CALCULATING
THE COMBAT POWER OF UNITS FOR THE IMPLEMENTATION
OF TASKS ASSIGNED IN BATTLE

Babayev S.M.
Military Scientific Research Institute, Baku, Azerbaijan

The practice of applying tactical exercises, command - staff exercises,
headquarters exercises and combat units shows that determining the combat
capabilities of subordinate troops, making the necessary calculations for the
application of formations, units and units, and preparing reasoned proposals are one
of the main issues in the activities of headquarters [1-3].

In order to achieve a decisive result during the organization of the battle, they
must correctly solve a number of issues facing the commanders:

- How is the opposing enemy designed in the territory, what is its composition
and strength, what activities is he capable of performing?

- how much strength and funds do | need to destroy the opposing enemy?

- are the available forces and means sufficient for the fulfillment of the task?

- what results can we expect from the battle based on the received task?

- with what forces and Means and how to strengthen the unit, when, based on
the circumstances that have arisen, it is unlikely to achieve results?

- how to complete the task in conditions when our own strength is many times
weaker than that of the enemy?

To answer these questions, first of all, it is necessary to assess the strength of
the enemy forces. Knowing the strength of the subordinate forces, the commander
can assess the success of completing the task.

It should be noted that depending on the type of military (offensive or
defensive) operation, the different conditions for the use of weapons and equipment
lead to the fact that the units show different strength. So, when calculating the
strength of combat units, depending on the operation, various indicators are applied.

The problem of assessing combat strength is not new, and relevant research has
been carried out in this area for many years. But, in the conditions of frequently
changing, complex modern operation

assessment of combat power remains one of the pressing issues. For this reason,
the purpose of the article is to determine the methodology for calculating the strength
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of the opposing parties based on information about their forces and Means and the
force necessary for our own unit for the complete destruction of these forces.

The strength of the impact of units on each other in the course of the battle also
depends on their characteristics [4-6]. According to experts, for example, the effect
of a tank battalion on a tank battalion, a tank battalion on a motorized rifle battalion,
or a motorized rifle Battalion on a rifle battalion is different. This can be interpreted
by the influence of a psychological factor. This factor is takin into account in the
assessment of the outcome of the battle by applying the coefficient of relative
superiority (CRS) for the characteristics of the unit [5; 7]. The following table lists
the sections.

Table — Schedule . Relative advantage coefficients of divisions

Sections Tank Motorized Rifle Shooter
Tank 1,0 1,7 2,0
Motorized Rifle 0,6 1,0 1,7
Shooter 0,5 0,6 1,0

The table shows that the proportion of the tank division to the Motorized Rifle
Division CRS is 1.7, and the proportion to the shooting division CRS is 2. Otherwise,
the proportion of the motorized rifle unit to the tank unit CRS is 0.6; the proportion
of the shooter unit to the tank unit CRS is 0.5. The CRS applies only to our own
troops.
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SOME ASPECTS OF USING A FLOCK OF UAVS

Hiiseynov B.S., Hasanov A.H.
Military Scientific Research Institute, Baku, Azerbaijan

Today, in the world, multi-purpose drones with missions such as "lossless
combat”, "valuable target attack" and "drone swarm attack" are keeping on
developing their techniques [1-2]. In this regard, detection of enemy targets and their
resources, their automatic recognition and tracking, as well as autonomous decision-
making for destruction involving high-precision weapons or armed UAVs are
considered promising directions for UAVs [3-5].

The key concept in swarm UAV technology, which countries have begun to
work intensively on today.

Similar behaviors of various creatures in nature, including their appearance and
harmonious movement, were effective in the emergence of the idea of swarm UAVs
[6]. A swarm of UAVSs operating within the scope of a mission can be defined as a
system of systems [7].

A system includes independent systems combined to meet mission
requirements. While these systems may have their own unique features, it is also
possible they have similarities.

Likewise a new system is required for a particular task. They are brought
together as a system of systems to create capability.

In summary, there are two different methods for multiple use of UAVs [8]:

The initial way, various UAVSs are specialized for different purposes and can
constantly communicate with each other by carrying different payloads which are
applied together to perform a complex task.

By benefiting from this method, very comprehensive tasks are carried out at
much lower costs and a shorter period of time, thanks to the members of the swarm
having various payloads such as short/long distance communication, low/high
resolution imaging systems, sensors serving to different purposes.

Another method has relatively lower capabilities in order to reduce costs, but
it is the use of systems consisting of many identical UAVSs. In this method, instead
of using a large UAV, it is possible to perform with the help of many low-cost UAVs
with lower size and weight. In swarm UAV systems, each UAV is considered an
independent system with a limited role in the overall mission.

Bringing together multiple UAVs under the umbrella of a system of systems
creates a new capability to accomplish an intended mission.

Therefore, in missions carried out with a swarm UAV, no single vehicle is
responsible for the task. Rather, the entire system is responsible for the successful
execution of the task.

For example, when a UAV is designed to perform a reconnaissance mission
with high-resolution cameras are integrated with a UAV capable of transmitting data
at a higher speed. A new capability is created that allows images to be transmitted
more quickly to the ground station.
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In this example, designing a single system combining both features (high-
resolution camera and high data transfer rate) could be time-consuming and
costly.

Critical issues with unmanned aerial vehicles operating on swarm UAV
systems, in addition to the advantages they bring to the user, also bring some
difficulties and technologies with themselves that need to be developed. When
these issues are grouped under main groups, they can be summarized as follows:

* By increasing the level of autonomy, reducing dependency on humans in
the system and thus preventing margin of error and losses, preventing collisions
and planning the route,

* Proposing solutions to the energy problem, which is one of the biggest
problems faced by Class | UAVs, which is the focus of this study,

* Dealing with disruptions and similar situations that the herd may
encounter during the mission.
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SOME ASPECTS OF DECISION MAKING IN COMPLEX CONDITIONS

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

With the development of the information and control system in the armed
forces and the need to increase the efficiency of destroying the enemy's combat
force, especially in difficult terrain, the problem of developing and implementing a
decision support system (DS) becomes especially relevant [1-4]. Therefore, the
purpose of this article is to study the problem of DS for destroying enemy forces in
conditions of information uncertainty.

When developing a DS algorithm, the problem arises of choosing mathematical
methods that make it possible to reflect the structure of a complex system for which
a decision is being made, to take into account the ambiguity in conditions of
uncertainty, and the inaccuracy of data. In this case, the information on which the

decision is made may not be clearly expressed. A fuzzy subset A of a set X is a set

of pairs of the form A ={<x,ua(x)>}, where xeX, and pa(x) is the membership
function that associates the set X with the segment [0;1]. Here X is the base set. The

set A does not include elements for which pa(x) =0. The model of the DS task is
presented in the form: <t,X,R,A,F,G,D>, where t is the statement of the task (for
example, choose one best alternative, in particular, most effectively destroy enemy
forces); X is the set of feasible alternatives; R - set of criteria for assessing the degree
of achievement of set goals; A - many scales of measurement according to criteria;
F - mapping of the set of acceptable alternatives to the set of criterion assessments;
G - system of preferences of the decisive element; D is a decisive rule reflecting a
system of preferences [5].

Thus, to effectively destroy enemy forces in conditions of information
uncertainty, it is necessary to correctly select a fuzzy set model that adequately takes
into account the combined influence of all factors on the DS system.
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OPTIMAL ROUTE SELECTION PROBLEM
IN OPERATIONAL AND ORGANIZATIONAL CONTROL

Sadigov Aminagha
Military Scientific-Research Institute, Baku, Azerbaijan
Institute of Control Systems, Baku, Azerbaijan

The optimal route selection problem (RSP) is an algorithmic problem with
finding the shortest route between a set of points and locations that must be visited.
In the problem statement, the points are the cities a salesperson might visit. The
salesman’s goal is to keep both the travel costs and the distance traveled as low as
possible. Focused on optimization, RSP is often used in computer science to find the
most efficient route for data to travel between various nodes [1]. Applications
include identifying network or hardware optimization methods. It was first
described by Irish mathematician W.R. Hamilton and British mathematician Thomas
Kirkman in the 1800s through the creation of a game that was solvable by finding a
Hamilton cycle, which is a non-overlapping path between all nodes.

TSP has been studied for decades and several solutions have been theorized.
The simplest solution is to try all possibilities, but this is also the most time
consuming and expensive method. Many solutions use heuristics, which provides
probability outcomes [2]. However, the results are approximate and not always
optimal. Other solutions include branch and bound, Monte Carlo and Las Vegas
algorithms. Rather than focus on finding the most effective route, RSP is often
concerned with finding the cheapest solution. In RSPs, the large amount
of variables creates a challenge when finding the shortest route, which makes
approximate, fast and cheap solutions all the more attractive.

The purpose of this report is to formulate the RSP in three equivalent form
and solve them using the dynamic programming method, the branch-and-bound method
[3], the "nearest neighbor" method, as well as heuristic methods were used. To increase the

efficiency of the branch and bound method, a number of properties of the Hamiltonian
contour.
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BASICS OF SPECIAL FORCES OPERATIONS PLANNING

Akhundov R.G.
Military Scientific Research Institute, Baku, Azerbaijan

The art and science of military operations planning constitute a cornerstone of
military effectiveness and success. This comprehensive exploration seeks to unravel
the complexities of planning processes, methodologies, and the integration of
technological advancements in modern warfare. It underscores the significance of
strategic foresight, adaptability, and the imperative to balance technological prowess
with human judgment. The evolving nature of global conflicts, underscored by rapid
technological advancements and shifting geopolitical landscapes, necessitates a
reevaluation of traditional planning paradigms to incorporate new threats and
opportunities.

Central to military operations planning is a set of enduring principles:
objective, offensive, mass, economy of force, maneuver, unity of command,
security, surprise, and simplicity. These principles guide commanders and their staff
in devising strategies that effectively utilize available resources to achieve
objectives. The planning process, inherently iterative and dynamic, involves a
comprehensive understanding of the operational environment, enemy capabilities,
and potential courses of action. This theoretical framework serves as the backbone
for developing operation plans that are both resilient and flexible [1].

The development of an operation plan is a meticulous process that begins with
the receipt of a mission and proceeds through several phases: initiation, planning,
execution, and assessment. This section elaborates on the critical steps involved,
including mission analysis, course of action (COA) development, COA analysis and
war gaming, COA comparison and decision, and finally, plan or order development.
Each step is crucial for ensuring that the plan is comprehensive, achievable, and
aligned with strategic objectives. The integration of joint, interagency, and
multinational considerations reflects the complexity and collaborative nature of
contemporary military operations [2].

To address the complexities of modern warfare, military planning must evolve
continuously. Recommendations for enhancing planning effectiveness include
fostering adaptive leadership, enhancing joint and combined interoperability,
leveraging innovative technologies judiciously, and ensuring robust cyber defenses.
The conclusion reiterates the importance of integrating lessons learned from
historical conflicts, adapting to the rapid pace of technological change, and
maintaining a clear focus on strategic objectives to guide the planning and execution
of military operations [3-4].

By weaving together historical insights, theoretical foundations, and
contemporary challenges, this expanded analysis offers a nuanced understanding of
the critical elements of military operations planning. It highlights the need for agility,
foresight, and a comprehensive approach to planning in the face of uncertain and
complex future conflicts.
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In the realm of military operations, Special Forces (SF) occupy a unique niche,
characterized by their versatility, precision, and ability to conduct operations across
the full spectrum of conflict environments. Planning operations for Special Forces
demands a specialized approach that differs significantly from conventional forces
due to the nature of their missions, which often include direct action, special
reconnaissance, counter-terrorism, and foreign internal defense. The fundamentals
of planning operations for Special Forces underscore the meticulous preparation,
stealth, and rapid execution that define their missions, highlighting SF as a pivotal
force in the successful outcome of military operations.

The planning process for SF operations integrates detailed intelligence
gathering, cultural and linguistic expertise, and an in-depth understanding of the
operational environment. This process is highly dynamic, with a premium placed on
flexibility, adaptability, and creativity to respond to unexpected challenges and
exploit fleeting opportunities. Special Forces operations are characterized by a high
degree of autonomy and reliance on initiative at the tactical level, necessitating a
comprehensive yet flexible planning framework that empowers operators to make
critical decisions in real-time. Central to SF operations planning is the emphasis on
achieving strategic objectives through surgical strikes and precision actions that
minimize collateral damage and political fallout. This precision underscores the
strategic value of Special Forces as the main force in executing military operations
that require a nuanced approach. The integration of advanced technologies,
including secure communications, unmanned systems, and specialized weaponry,
further enhances the effectiveness of SF operations. Yet, the core strength of Special
Forces lies in the exceptional skills, resilience, and dedication of their personnel,
whose expertise enables them to operate in diverse environments and under
challenging conditions. The planning of Special Forces operations embodies a
specialized approach that is essential for the success of high-stakes missions. The
capability of Special Forces to conduct targeted, strategic-level operations with
minimal footprint makes them an indispensable asset in modern military strategy.
Their role as the main force in carrying out military operations is not only a testament
to their operational excellence but also to the strategic foresight embedded in their
planning processes. This specialized planning approach, combined with the unique
capabilities of SF personnel, ensures that Special Forces remain at the forefront of
executing complex, sensitive, and critical military missions.
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EFFECTIVE PLANNING OF THE AiR DEFENSE SYSTEMS
AGAINST AiR ATTACK VEHICLES OPERATING AT LOW ALTIiTUDE

Gasanov A.G., Guliev A.Sh.
National Defense University, Baku, Azerbaijan

Modern air attack tools are developed, so are the methods of combating them.
Air attack means not only airplanes and helicopters, but also attack and intelligence
drones, swarms of drones and various types of ground and air ballistic, quasi-
ballistic, aeroballistic missiles, artificial intelligence satellites in near-earth orbit. Air
defense and early warning systems should consist of reconnaissance satellites
located in near-Earth orbit, detection radars, air defense complexes to operate at
tactical-operational depths, and elements of automatic information exchange
systems [1].

Detection and destruction of low-flying supersonic targets is one of the most
difficult tasks for air defense. Low-flying targets such as cruise missiles and drones
have high maneuverability and low radar and infrared visibility, making them
difficult to detect and vulnerable to attack.

One of the main aspects of destroying these targets is the selection of effective
missile systems.

Modern anti-aircraft missile systems are equipped with high-precision missiles
with integrated guidance and control systems, capable of effectively hitting low-
flying targets in active maneuvering conditions [2-3].

In order to prevent air attack threats, the air defense of Azerbaijan uses
"Favorit" S-300 PMU-2, "lldrim-8" and "lldrim-8ER", etc. armed with anti-
aircraft missile complexes, which are equipped with active missile warheads and
modern destruction algorithms, designed to destroy airplanes, helicopters,
unmanned aerial vehicles, cruise and ballistic missiles, and to constantly protect
the airspace of our country from the enemy's Air Attack Vehicles.

Common features of the processes of detection and destruction of drones, as
well as air defense, existing technological system deficiencies in Radio Electronic
Combat complexes, which lead to a decrease in combat effectiveness against
drones.

The experience of both the 44-day Patriotic War and other conflicts with the
use of UAVs showed that at the initial stage of operations, after breaking the
enemy's air defense system, which is constantly operating over the battlefield,
receiving intelligence information in real time and "air-to-ground” UAVSs that can
immediately attack targets with missiles of the type can seriously affect the fate of
combat operations as a more effective means of delivering accurate strikes [4].

Taking into account the wide nomenclature of UAVSs, which differ
significantly in terms of flight speed and mass size parameters, it can be argued
that they are a very difficult target for existing and prospective air defense systems.

The integration of anti-aircraft missile systems into a single air defense
system and the coordination of actions between various types of weapons and
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reconnaissance means allow to create a powerful air security system and effectively
fight against low-flying supersonic targets in various combat scenarios.

Detection and destruction of low-flying supersonic targets with an anti-aircraft
missile complex is a complex but solvable task thanks to the integration of advanced
technologies, sensor systems and weapons.

Modern anti-aircraft missile complexes are highly effective and provide
reliable defense against air attack threats, including low-flying supersonic targets,
and their role in modern military security is very important.

Air attack vehicles operating at low altitude are cargo and reconnaissance
aircraft, fighter aircraft, helicopter, cruise missile, unmanned aerial vehicle , armed
unmanned aerial vehicle, air defense systems against drones (S-125 2TM, BUK-MB,
Ildirim-8, S-300 PMU2, TOR, PATRIOT, PANSIR S-1, NASAMS-III, ZQ-23-2,
IQLA-S, Strela-10, SA-AK(M) ) were considered.

To solve the problem, let's assume that the air defenses are the first party (the
player) and the low-altitude air attacks are the second party (the player).

If we use the game theory [5], taking into account the tactical and technical
features of air defense systems against air attack vehicles operating at low altitude,
it is appropriate to use the Ildirim-8 anti-aircraft missile system against drone attack
vehicles during the combat operation and to continue the battle [6,7].
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EFFECTIVENESS SPECIAL PURPOSE TELECOMMUNICATION
SYSTEMS USING SOFTWARE DEFINED NETWORKS

Ibrahimov B.G.
Azerbaijan Technical University; National Defense University, Baku, Azerbaijan
Hasanov A.H., Isayev Y.S.
Azerbaijan Technical University, Baku, Azerbaijan

The analysis carried out shows [1, 2] that software defined networks (SDN,
Software Defined Networks) are based on the idea of a telecommunication network
as a network that has a “data plane”. To implement this idea, the open OpenFlow
protocol was developed for managing network terminal equipment, which is not
focused on the products any individual vendor. Using this protocol, specialists
themselves can determine and control: who can interact with whom, under what
conditions and with what quality in a special-purpose telecommunications network.
All routers and switches are integrated under the control of a network operating
system, which provides applications with access to network management, and which
constantly monitors the configuration network facilities [2, 3].

It should be noted that at a general level, the SDN includes only one distributed
system, the “network operating system,” which generates state data about all
communications network resources and makes them accessible to network
management applications. However, these control applications may logically be
centralized, working on a single graph representation of a special-purpose
telecommunications network. To avoid dependency on specific network hardware,
the SDN uses common abstractions to forward packets that the network operating
system uses to manage network switches.

Taking into account the above algorithms for the operation of the SDN
network, we will consider a method for assessing the efficiency indicators of the
switch and controller segment using the OpenFlow protocol. In this case, the task
was to measure the communication channel throughput, packet delay and network
losses, both in the absence of an entry in the OpenFlow table of the switch, and when
the system controller participates in OpenFlow processing.

Here, we assume that the communication channels operate with a bandwidth
of 1Gbps, and the size of the transmitted packets is 1500 bytes. Taking into account
the above, we will consider models with queues as models of a queuing system (QS)
for analyzing the performance indicators of a special-purpose telecommunications
network based on SDN technology. Based on the operating algorithm of the SDN
network, a queuing system of the type H,/1 /N .Where H,— defines the

hyperexponential distribution of the 2nd order time of arrival heterogeneous traffic
packet flows into a communication system with a density function [1, 2, 4]:

P(t) = pA -exp(=4; -t) + (1- p)- A, -exp(—4, -1). )

The second notation M defines the exponential service law with the density
function:
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Fa(t) = P(tb<t) =1- exp(-At), t>0, t, =1/u . (2)
Probability of exponential service law with function density equals
P(t) = Aexp(-At),t>0,A >0, f(t) =0,t <0, P(t) = z-exp(—u-t). (3)

The last expressions (1), (2) and (3) are the probabilistic characteristics of the
2nd order hyper-exponential distribution time arrival requirements to the system.

Next, by solving the Lindley integral equation for the waiting time
distribution function using the spectral decomposition method in the QS, the waiting
time density function was found using the Laplace transform in the form of the
following expression:

S+u

W(s) = .
S;+S

(/1) 5=(c3/4+c)*®-05c, , @)

where ¢; =y [ 1-p)+4,p]-4 -4, and ¢, =4+, —u , which is certain
function parameters distributions (1), (2) and (3).

Taking into account the latest analytical formulas, we can finally determine
the average waiting time for packet flows in a QS of type H2/M/1.:

ElTwi (4, 1)1 = (Usy) -V ) ®)

Based on the model of a system with queues, the resulting expression (5)
determines the average waiting time for the start of service and is the main
component of the probabilistic-time characteristics telecommunication networks
based on SDN technology, especially the average delay time when transmitting
streams of traffic packets.
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SOME ASPECTS OF OPTIMIZATION OF CONTROL

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

Over the last 20 years, the control of diverse groups operating together has led to
the emergence of a new approach called "System of Systems". This term is used in the
sense of considering each group as a separate system and considering their unity as a
general system of these systems. In fact, the "System of Systems" theory is a form of
mathematical modeling proposed to solve the issue of ensuring the joint optimal
operation of individual military units [1-3]. Currently, the "System of Systems" has
begun to be widely used in modeling the activity of complex structured objects
(engineering control systems, physical complexes, substance flow, etc.) [3-8].

It is also possible to model the joint activity of military units as a System of
Systems. Taking into account the special importance of decision-making on the
execution of the combat task, as well as the organization of the relocation of the
military unit, the possibility of applying the System of Systems ideology is justified
in the article for the purpose of investigating the solution of these issues.

In the article, the System of Systems ideology is applied to the solution of the
decision-making issue of the unit performing the combat mission.

The problem is to evaluate the optimality of the commander’s decision (order)
for each combat episode. The issue can be resolved as follows:

o elements of sections and parts are described as independent systems. Each
system reflects the specific characteristics and capabilities of the element it imitates
(purpose, characteristic dimensions, mobility, ability to hit different targets, etc.);

e interaction rules of systems are drawn up. These rules reflect the military
tactical principles explained above;

e an operational zone is created that represents the required battle scene. It
allows you to select a geographic location based on a map, "place” systems there,
and also include other factors (for example, pontoons to cross rivers, artificial
obstacles that make it difficult for vehicles to move, etc.);

« finally, a system of systems operates based on a scenario entered in the form of a
commander's command. The results of the action allow to determine the individual
episodes of the battle or the final result and to evaluate the optimality of the command.

Thus, the decision-making issue of a military unit that is both facing the enemy
and performing a combat mission related to displacement can be modeled by
applying the System of Systems approach, and on this basis, a suitable program for
evaluating the decisions of the unit commander can be created. By applying game
theory, the optimal solution to the considered decision-making problems can be
calculated and new guidelines can be developed based on them.
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FAMILIARITY WITH THE TIMING METHOD
OF RADIO BEACON SIGNALS FOR UAV CONTROLLING

Muradov S.A.
National Defense University, Baku, Azerbaijan
Hashimov E.G.
Azerbaijan Technical University; National Defense University, Baku, Azerbaijan
Sabziev E.N.
National Defense University; Institute of Control Systems, Baku, Azerbaijan

The introduction of new tactics in recent combat operations, increasing the
ability to destroy long-range targets with high precision, the use of intelligence and
armed UAVs integrated with computer modeling, and new control and coordination
systems, have significantly reduced the loss of manpower, as well as both power and
also created a spiritual and psychological advantage [1-3].

Lately, the outcome of military operations, the degree of readiness of the army
for combat, and the ability to perform the assigned tasks have begun to depend
significantly on the degree and scale of the use of UAVs. UAVs have become a
powerful auxiliary factor for commanders in making decisions about the initiation
of combat operations; they are constantly developing and improving, and are widely
used in modern wars as both reconnaissance and strike tools. In recent times various
types of UAVs have been increasingly used on the battlefield and in operations. They
have evolved from being seldom utilized weapons to becoming a means of large-
scale armed struggle. This evolution necessitates careful and detailed analysis of all
aspects of their application [4].
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In particular, the 44-day Second Karabakh War and the Russia-Ukraine conflict,
during which UAVs were extensively utilized, have etched themselves into world
military history as new-generation warfare. UAVSs, employed not only for
reconnaissance but also for executing mass fire strikes, have assumed symbolic
significance in these conflicts. Since it is not advantageous for any country to expend
expensive missiles to destroy inexpensive yet high-quality UAVSs, the most optimal
strategy is considered to be disabling their navigation systems using radio-electronic
warfare (REW). Currently, the foremost research endeavor focuses on disrupting the
navigation systems of UAVSs, thus thwarting their operational deployment.
Consequently, new research is underway to detect, identify, and neutralize UAVS, with
the development of anti-GPS signal jamming systems and the implementation of false
spatial deviation tactics. Considering these methods, new stable navigation systems
should be created for UAVs to successfully perform reconnaissance tasks in radio-
electronic warfare conditions and without satellite signals [5]. As advancements in
science and technology progress, efforts are being made to reduce UAVSs' dependency
on satellite navigation, as the signals received from satellites are limited to a single
frequency range. This dependency can potentially be circumvented by installing radio
beacons at strategic locations on the ground and transmitting varied, encrypted
frequencies as substitutes for satellite signals. As the integration of beacon technology
into UAVSs advances, their capabilities will be expanded even further.

In the article, to provide a stable navigation system, use the time method, to
ensure its stable flight and the ability to determine the exact coordinates of targets,
depending on satellite signals, to successfully perform tasks in difficult weather
conditions, in closed space, and when applying radio-electronic warfare systems a
mathematical solution to the problem of determining the location of the UAV by
beacon signals is given.
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THE CALCULATION OF THE TRACE FORMULAS
FOR DIRAC OPERATOR BY LAX METHOD

Panahov E.S.
Military Scientific Research Institute, Baku, Azerbaijan

In this work by Lax method it is calculated the trace formula for Dirac operator
in [0,7]. Formula for the sum of different eigenvalues of two operators Sturm-
Liouville was obtained by Gelfand and Levitan [1] in their early works of the inverse
spectral problem.Soon, after this Dikiy offered another method of culculation of
regularizated trace for all degrees of Sturm-Liouville operator [2]. Next step, was
made by Lidskiy and Sadovnichiy [4]. In 1994 Lax [6]. Offered simple method of
calculation regularizated trace of Sturm-Liouville operator in [0,7]. In this work by
Lax mrthod is calculated the trace formula for Dirac operator with self-conjugated
boundary condition

_ 0 171 [¥1 (x) [p(x) 0 ] _ y1 (x)
Ly = [—1 0] y, (%) 0 ql~H [yz Ik
where p(x), q(x) € C2[0,]. Let L, is operator L in the case p(x) = 0, q(x) = 0.

Theorem 1. Let {u,}, neZ denote eigenvalues of operator L, {u,,(0)}, neZ

denote eigenvalues of operator L,, then

X%l — 1 (0)] = [y p(0)S1(x) dx + [ q(x)S,(x) dx ,

Where Sl (X) = ZiOOO[yﬁl (x, 0) - yr%Z (x, 0)]' 52 (.X') = Ziooo[zynl (X, O)ynZ (x' 0)]
Y1 (x,0).y,2(x, 0T, n € Z eigenfunction of operator L, .
We denote that the sums

3000[:)/1%1 (x' 0) - y7’212 (x' 0)]:
Ziooo[zynl (x, O)Ynz (x: 0)]
are convergent.
Collaryl. In the case perodic (semiperiodic) boundary conditions
y1(0) =y, (), y2(0) = y,(m).
(1(0) =y, (1), y2(0) = y,(m).)
Trace formulas have the following forms:
220 [t2n (%, 0) + Uzpy1(x,0) — 4n] = 0;
(X Zw[tan(x,0) + tony1(x,0) —2(2n + 1)] = 0).
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RESEARCH FIBER OPTIC TRANSMISSION SYSTEM USING
CALCULATION METHODS EYE DIAGRAMS
OF COMMUNICATION CHANNEL

Ibrahimov B.G.

Azerbaijan Technical University, Baku, Azerbaijan
National Defense University, Baku, Azerbaijan
Akhundov R.

National Defense University, Baku, Azerbaijan

At the present stage, the rapid development of telecommunication systems
based on spectral technology, based on broadband digital telecommunication
networks, requires the creation fiber-optic transmission systems (FOTS) with
increased noise immunity [1, 2]. Conducted studies have shown [2,3] that the current
state modern FOTS based on WDM and DWDM technologies (Wavelength Division
Multiplexing, Dense WDM) does not fully meet the requirements of the ITU-T
recommendations for ensuring the reliability of the functioning optical signal
transmission systems. These shortcomings narrow the scope their widespread use in
transport optical ring local and global communication networks while expanding the
scope telecommunications services provided. Taking into account the above, this
paper examines the problem of studying a fiber-optic transmission system using
methods for calculating the eye diagram of a communication channel. It should be
noted that the method under study for calculating the probability of a regenerator error
in a FOTS using communication channel calculation methods does not take into
account a number of destabilizing factors. However, studies have shown [1, 2, 3] that
the method calculating eye diagrams is convenient for assessing the quality of VOSP
functioning. This method takes into account the influence of all factors on the quality
of communication in the FOTS with a wavelength of 4; =0.85,....1.55 um.

An eye diagram is an oscillogram of the superposition of all possible digital
sequences over a period time equal to two clock intervals. However, to synchronize
the oscilloscope, a clock frequency is used, and the input is a random sequence of
pulses fed to the input of the threshold device. In this case, the sweep period is
selected equal to one to several clock intervals of the sequence. From the algorithm
of the calculation method it follows that the eye diagram for a random sequence (1
and 0) pulses having a Gaussian shape, which is described as follows [1-5]:

i(t, ) = (1)

1 exp| t?
NoraTl 22°T2 |
Based on the method for calculating the quality of regenerator for a random
sequence, it can be calculated analytically by the following expression:

it)= D a;lt-]T), @

j=—=
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where « — coefficient equal to 0 when transmitting 0 or 1 when transmitting 1; | —

amplitude of the transmitted pulse.

Based on expressions (1) and (2), we consider the mutual influences between
pulses within the five clock interval T, assuming that the maximum signal amplitude
is fixed at the time of counting at t, =0 .

Then formula (2) can be represented as follows:
i@~ agl0)+alt—T)+a,(t—2T)+a 41t +T)+a_,I(T+2T) (3)
Since the function i(t) is even, therefore, by putting o; =1, we can reduce
(3) to the form:

lemax (5L T) = 1(0) + 21 (T) + 21(2T). 4
Based on the latest expressions, the probability of error in receiving optical
signals can be determined:
1 I
Pger = = erfo ——=— | (5)
BER =75 {2 20, }

Since for the signal-to-noise ratio at the input of a threshold device the
following relation is valid: A, =201g(1. /o, ), dB, where A, — protection from

noise at the input of the threshold device, then the probability of reception error will
be equal to

=—erfc| ——— |. @

Thus, as a result, the study of the obtained analytical expressions (1), ... , (7)
is a formula for calculating the FOTS noise immunity indicators using optical
spectral technologies.
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THE OPERATIVE WAY TO INCREASE THE EFFICIENCY OF
MECHANIZED OIL PRODUCTION

Rashidov M.M.
Military Institute named after Heydar Aliyev, Baku, Azerbaijan

The cases of shutdown of oil wells are fairly frequently repeated that causes
problems and difficulties in the operation of the wells (wear of the plunger pair,
damage and breakage of the shaft of the wells that plug the valves with sand,
clogging, etc.).

At the same time the level of flowing and total capacity of such wells can
be essentially increased by using operation regime regulation of pump units. To
this end the calculation algorithm of optimum trouble-free work control well
sucker-rod pumping units (WSRPU) has been made up.

In order to take into consideration these special features the problem is
solved by stochastic means with involving insufficient information. The
stochastic solution of optimum construction gives possibility to select all well
equipment complex and protection facilities to design the pumping out regime.
It allows determine proposed value of TBO as well as parameters change
dynamics of pump delivery.

The expectation of random function of pump capacity for the whole
operation cycle of is considered to be as criteria of optimum level. Generally
mathematical formulation of the approach is:

max j 9o(Z,U, X)dF (X);

u XeQyg

[ 6(ZUX)dF(X)20; (=1k); "
XeQy

UEQU;Zegz,

go, gl, ...gk - random functions used as a criteria of optimum level and limits of
the expression; u, X, z -respectively controlled vector, uncontrolled vector and
system conditions; (X, £, £ - feasible area.

To provide long-term and safe exploitation of WSRPU unit it is necessary
to track the frequency of bore rod breaks and to try to maximize the probability
of a trouble-free operation of all unit blocks. Therefore, in order to increase the
well pump TBO one needs to take measures to prevent influence of undesirable
factors, particularly the sand-containing factor. There is a number of methods to
prevent formation of sand plug such as the protection means and special strainers,
sand removal on the surface and so on. For Azerbaijan region where low-flow
rate of wells is used it is chiefly acceptable to apply the sand removal on the
surface via extraction of liquid. Namely for this reason ‘liquid grouting to annular
space’ method is currently applied. The efficiency of the ‘liquid grouting’
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method in the WRSP control system circuits depends on liquid quantity dosage
accuracy, speed rates of liquid rising stream (vrs) and sand pieces free fall (vff)
in mixture.
It is considered that a whole blow out condition is true under equation
certificate:
(vrs/ vif) > 2.5. (2)

The flowing borehole delivery should be:

Qf =0 +Qgr. @)

As a result of the grouting process the energy expenditures are going to
increase for liquid lifting but simultaneously the sand concentration in the
extracted liquid are going to decrease - in sum total oil extraction will be
increased.

The actual values of load characteristics should be specified in the direction
of its deviations from their standard values.

In this case it is necessary to select new complex of drilling equipment and
consider the process of quantity determination during grouting in the dynamics
regime.

This action is proper to new conditions of exploitation and may be solved
on the formula (1).

Otherwise, the necessary quantity of grouted liquid for sand removal is
calculated by the formula:

Qgr=(Fpl -Fra) (2,5 vrs - vff), 4)

Fpl, Fra - plunger and bore rode cross-section areas, respectively.

In this case, the well-known principle of closed loop reverse connection is
observed.

The essential priority of such principle consists of probability to provide
satisfactory stabilization of the regulated parameters using information just about
one parameter value regardless of number and location of disturbing effects.
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CONTROLLING THE MOVEMENT OF THE HEXACOPTER ALONG
THE DESIRED ROUTE

Nabadova G.K.
Baku Engineering University, Baku, Azerbaijan
Institute of Control Systems, ANAS, Baku, Azerbaijan

In recent years, the design of various types of unmanned aerial vehicles with more
than 4 rotors (hexacopter, octocopter, etc.) has been developed, which are considered
more favorable due to their speed, stability and maneuverability, depending on their
purpose and requirements in the military and civil fields [1-3]. In particular, the
advantages of multi-rotor UAVSs include more power, more lift, and safer flight control
in the case of one or more engine failure. The purpose of this report is to investigate
controlling the movement of hexacopter type unmanned aerial vehicle whose 6 rotors are
situated at the vertices of hexagon and are equidistant from the center of mass. The
propulsion system of hexacopter consist of 3 pairs of counter-rotating propellers. The
motion of the hexacopter is modeled as the motion of a solid body, the gravitational force
and aerodynamic resistance forces are taken into account. However, when expressing the
orientation of aircraft performing various maneuvers with Euler angles, there appears
singularities that can cause failure of flight control. Considering this, the use of
MPUG6050 type sensors of the hexacopter in the research made it more appropriate to use
quaternions as orientation parameters in its mathematical model [4]. Thus, MPUG050
type sensors measure not orientation angles, but their rate of change. The movement
trajectory of the hexacopter is considered as straight-line sections, and in each straight-
line section, an algorithm is given for calculating the base values of the control
parameters to ensure the stable flight of the hexacopter.

In this report, the parameters that control the flight of the hexacopter in the
considered straight line section are set in the case of one or more engine failures
during operation. It is shown that when all the engines work, the movement of the
hexacopter is provided by their same rotation frequency. If one of the rotors is not
working, the rotor parallel to that rotor must have a rotation frequency of 0, and the
rotation frequencies of the other rotors must be the same. This means that even if the
hexacopter's two symmetrically arranged engines fail, it can be controlled along a
straight trajectory.
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YIOCKOHAJIEHHSI ITPOLUECIB YIIPABJIIHHA IIPOEKTAMHA
OHJIAMH-ITKOJIN

Homnenko M.IL
XapkiBchKHH HarioHaNEHUH yHiIBepcuTeT iMeHi B.H. Kapasina, Xapkis, Ykpaina
Jouenko H.B.
XapKiBCHKUH HalliOHAILHUH YHIBEPCUTET MiCHKOTO TOCIIOapCTBA
imeni O.M. bekeroBa, XapkiB, Ykpaina

Covid-19 Ta 3MiHE B OCBIiTi, BUKIMKaHi Bif{HOI, MPH3BENH 1O PO3BHUTKY
OHJIaHH OCBiTH, ()OPMYBaHHS TUCTAHLIHHHUX KypCIB, BIAKPUTTS OCBITHIX LCHTPIB.
3am1s 3MEHIIeHH OCBITHIX BTPAT OHJIAWH IIKOJHN 3aIyCKalOTh KYPCH MiATOTOBKH
1o HMT, po3risgaroun 3amycK KOXKHOIO Kypcey SIK IIPOEKT.

MeToto JONOBIil € YAOCKOHANICHHSI MPOLECIB YIPABIiHHS IPOEKTAMU OHJIAHH
LIKOJIH.

B momoBini HaBOOATHCS aHAaJi3 MPOIECIB YIPABIIHHSA MPOEKTAMH B OHJIANH
IIKOJIi, opieHTOBaHii Ha miAroToBKy 10 HMT ta 3HO Ta po3pobneni pekomeHmamii
10/I0 yIOCKOHAJICHHS IIPOLIECIB YIPaBIIiHHS.

VYrpaBiiHHS OHJIAMH LIKOJOIO BiNOYBaeThcs 3a OIMOJNAIILHOIO CHCTEMOIO, B
SIKIfl OZJHOYACHO BiIOYBAEThCsA MOEIHAHHS SIK OINEpamiiHOi, TaK 1 MPOEKTHOI
mismeHOCTi  [1].  Opientaniss wa Agile-merogonorii  ynpasmiHHS — J03BOJISIE
BPaxOBYBaTH 3MIHM B OCBITHBOMY CEPEIOBHILI Ta IHTEPECH 3alliKaBICHUX CTOPIH,
ale KepiBHHLTBO HE 3aBXKAU MNPHUAULIE HAISKHY YBary KaJCHIapHOMY Ta
pecypcHOMY IUIaHYBaHHIO. BHKOpHCTaHHS IPOrpaMHOTO 3a0e3nedyeHHs 3
ynpasninns npoexkrtamu (WorkSection, Jira, Asana Toio) HOCHTh €Mi30AUYHHIA
XapakTep Ta He 3a0e3nedye aHali3 PecypcHOro 3al0es3ledeHHs Ta PECypCHOTrO
HaBaHTaXCHHsS. BiICYTHICTP CHCTEMH KOHTPONIO 3a IOTPUMAHHSM TEpPMiHIB
BHKOHAHHS POOIT Ta HEHAIGKHA yBara JOTPUMAHHIO PETJIaMeHTIB Oi3HEC-TIPOIIECiB
MPU3BOJUTH JIO MIKOBUX HABAHTAXKEHb (PaxiBLiB 3 KPUTHYHUMH KOMIIETEHIISIMU
(mu3aitHep, METOAMCTH 3@ IPEIMETAMH) Ta ITiIBUIIY€ PU3UK BUHUKHEHHS IOMIJIOK,
HETaTHBHO BIUIMBAE HA SIKICTH MaTepiaiB.

[MpoekTy oHNaliH HaBUaHHs NependavyaroTh 3JIaro/PKEHy pOOOTY KOMaHIH
MPOEKTY, WIO TOTPEeOYy€E pEeTEIbHOro Mif0Opy MEepCcoHaly 3 ypaxyBaHHSAM SIK
npodeciiiHuX, TaK i ICUXOJOTTYHUX SIKOCTEH, BMIHHS IPALIOBATH B TEPUTOPIiaIbHO-
po3mnojinieHiii KoMaHai MPOEKTIB. Po3ris KypciB 3a mpesMeTaMu Ta MOTOKaMH SIK
€JIEMEHTIB MOPT(]EITIO MPOEKTIB 3 BUKOPUCTAHHSAM MYJIBTHIIPOEKTHOTO YIIPABITiHHS
JI03BOJIUTH C(OPMYBATH IIyJI PECYpCiB IPOEKTIB Ta y3roJuTH Tpadiky peamizamii
MIPOEKTIB, IO IMiIBUIIUTH SIKICTh HAJTAHHS OCBITHIX TOCIYT.
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VIIPABJITHHSA PUSUKAMM MMPOEKTIB BIJTHOBJIEHHSA KPUTHYHOI
IHOPACTPYKTYPHU

Jomenko H.B.
XapKiBCHKUIT HAITIOHAIBHUH YHIBEPCUTET MiCEKOTO TOCIIOIapCTBA
imeni O.M. bekeroBa, XapkiB, Ykpaina

BigHOBNIEHHS KPUTUYHOI iHGPACTPYKTYPHU Ha CHOTOJHI € HaHBaykKJIMBIIIUM
3aBIaHHAM. Peaizallis MpoeKTiB BiTHOBICHHS KPUTHYHOI iHPPACTPYKTYpH BUCYBAE
JIOaTKOBI BUMOTHU 10 YIPABIIHHA SKICTIO Ta PU3MKaMH TPOEKTIB. B mpoekrax
PEKOHCTPYKIIT 3aCTOCOBYETHCS TIOpDUAHUEM JKATTEBUH IMKJI, IO JO3BOJISE
MOEIHYBATH IIEPEBark KIACHIHUX Ta THy4YKHX MeTomojorii [1].

MeToro [OTIOBiAI € pPO3IIAL MPOIECiB YIPaBIiHHSA PH3UKAMH IPOEKTIB
BiTHOBJICHHS 00’ €KTiB KPUTUYIHOI iHPPaCTPYKTypH.

B nmomoBini HaBOAATHCS Pe3yIbTAaTH aHATI3Y PU3HKIB MPOEKTIB PEKOHCTPYKIIT
MaricTpaJbHHX Mepex. Ha mifncTaBi oTpEMaHUX pe3yNbTaTiB aHAllizy po3poOiIeHo
pEeECTp PU3HKIB, POBENCHO aHANI3 PHU3HKIB 3 ypaXyBaHHSAM CICIU(IKH MPOEKTY
pekoHCTpyKii (0OCSr BiZHOBICHHS, CKJIAIHICTh, HAsBHICTh PECYpCIB, yYMOBH
MPOBEJICHHS] PEMOHTHUX POOIT) Ta po3po0JIeHO IUIaH ynpaBiiHHs pusnkamu. [Ipu
BU3HAYCHI 3aXOMdiB 3 YIMPABIIHHA PU3UKAMH 3aCTOCOBYBAJIOCh MOJICIIOBAHHS
BIUIMBY 4aCOBUX Ta OIO/KETHHX OOMEXEeHb, HAasBHICTh Ta NOCTYIHICTH PECypciB,
BIUIMB MOTO/IHUX YMOB Ta TEXHOJIOTIYHMX MOKIIMBOCTEH, ypaxyBaHHs crielupiuHIX
PU3HUKIB 3aBIaHb 3 I€papXiTHOI CTPYKTYPH POOIT.

1 TPOEKTIB BIJHOBJICHHS KPUTUYHOI iH(QPACTPYKTYpH XapaKTepHUM €
BUCOKHI piBeHb HEBHU3HAYCHOCTI, II0 MOB’A3aHO 3 XapakTepoOM pyHHyBaHb Ta
o0csroM poOiT, sKi ciif BEKOHaTH. HeoOXimHICTE po3poOKH Ta ONEpPaTHBHOTO
BIIPOBA/DKEHHS TEXHOJOTIYHOTO pIilIeHHS BimoOpakae IHHOBAIiiiHYy (QyHKIISA
pusuky. Ilpy mpOMy He 3aBXKIM € MOXJIMBICTh BUKOPUCTaHHS NPOTOTHIY, a
BUIPOOYBaHHS MPOBOJISITHCS B PEXKUMI PeabHOTO Yacy Ha 00’ €KTi BiJIHOBJICHHS.

OCKiIbKM BUKOHAHHSI TPOEKTIB PEKOHCTPYKLII MariCTpalibHUX MEpex
3IIACHIOETBCST B HAACKIAJHUX YMOBaX, IOB’S3aHHX 3 OOCTpilaMH Ta MiHHOIO
3arpo3010, TO MUTAHHS PU3MKIB /I KOMaHIM MPOEKTY MOTpedye BEIMKOI yBaru.
ITpu dhopmyBaHHI KOMaH/ MPOEKTIB (OpHUram) il 3aCTOCOBYBAaTH (YHKI[IOHAIbHE
pe3epBYyBaHHs, M0 JO3BOJIUTH MIJABHUIIUTA HAMIWHICTE KOMAHIH MPOEKTY.
BukopucranHst ynpaBiiHHS KPUTHYHMMH KOMIIETEHIISIMH JIO3BOJHTH 30epertu
KOMITETEHTHICHUH NPOQiJIb pecypciB, 3HU3UTh PU3UK BTPATH KPUTHYHHUX 3HAHb.

TakuMm 4MHOM, 3aCTOCYBaHHSI PU3MK-OPIEHTOBAHOTO YIPABIIHHS B IMPOEKTAX
BIZTHOBJICHHS 00’ €KTIB KPUTHYHOT iHPpacTPyKTypH J03BOJIUTH I IBUIIUTH SKICTH T
e()eKTUBHICTh peaizalil TaKuX IMPOEKTIB.

Cnucok Jirepatypu
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BUJAHHs Ta CTAaHAApT 3 ynpasiiHHA npoektamu. 2022 [Enexrponnuii pecypc]. — Pexxum
nocrymy : https://pmiukraine.org/pmbok7/
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©®OPMYBAHHSI IHOPACTPYKTYPU PECAMKJIHTY
CKJUIAJHOI TEXHIKHA

Kikore M.C., Maneesa 10.A.
Hamionaneauii aepoxocMiuanit yHiBepcuTeT iM. M. €. JKykoBcrkoro
«XapKiBChKUi aBialliiHUN IHCTUTYT», XapKiB, YKpaiHa

VYkpaiHa Bce OiiblIe CTHKA€TbCA 3 MPOOIEMOI0 3a0pyIHEHHS IOBKIUISA Ta
HEJIOCTaTHHOIO e(eKTHUBHICTIO YNPaBIiHHS BiIXOJaMu Ta pecaikiminry. BoenHui
CTaH y KpaiHi yCKJIaJIHUB CHCTEMH YIPABIIHHS JIOTiCTHKOIO, IO Oe3rmocepeaHbo
BIUIMBA€ Ha JIOTICTHYHE YNpPaBIiHHS pecalkimiHroM. Yepes me rocrpo mocrajia
morpeda MOJANBIIOTO JOCIiIKEHHS MHTaHb 100 NepeOyIoBH MIFOYUX, & TaKOXK
(GopMyBaHHS HOBHX JIOTICTHYHUX JIAHIOTIB, OKPECIEHHS IEPCIeKTHB JUIA iX
nojanemoro po3Butky [1]. CrBopeHHS e(eKTHBHOI CTPYKTYpH peCalKIiHTy
CKJIATHOT TeXHIKH B YKpaiHi BUMarae KOMIUICKCHOTO IIX0y, IO BKIIOYAE B cebe
po3poOky komOiHOBaHOI I1HPPACTPYKTypH, IMO TOENHYE IEHTpali30BaHi Ta
posmoxineni ememeHTH. [loOymoBa eQEeKTHBHOTO MEXaHI3My  YIpaBIiHHS
JIOTiICTUYHOIO CHCTEMOIO MiZNPHEMCTB 3 IEPEepPOOKU NEepeciIilye METy ONTUMI3yBaTH
Ta BJOCKOHAJIUTH BXXE ICHYIOYY JIOTICTHYHY CHCTEMYy SIK B MEpCIEKTHBI ii
GbyHKIIOHYBaHHs, Tak i B peanbHOMy d4aci [2]. Merorw momoBiai € anami3 ta
BU3HAYCHHS! €(PEKTUBHUX MiAXOJIB JIO CTBOPEHHS 1H(QPACTPYKTYPH PECalKIIiHTY
CKJIaJHOT TEXHIKH.

B mporeci pecaifkiiiHTy MOXHA BHIUTUTH TaKi 00 €KTH MEpepOOKH, SIK MeTal,
IUIACTUK, aKyMYJISITOPH, CKJIO, €NeKTPOHHI IUIaTH Ta MIKpocxeMH, Kabemi Ta
TPOBITHUKH, T'YMOBI €JIEMEHTH, ONTHYHI KOMIIOHEHTH TOIIO. [lepepobka KOKHOro 3
BUIB MaTepialiB mependadae 3acTOCYBaHHS CIICIIaTi30BaHUX TEXHOJOTIH, SKi
BUMArarTh BUKOPHCTAHHsI BiJNOBiTHOrO 00iaJHaHHA. BpaxoByroun Horo BapTicTs,
HEOOX1THO TAaKOK ONTUMI3YBaTH PO3MIIIEHHS MyHKTiB IepepoOKH, m00 3a0e3MeunTn
epeKkTHBHE TOKPUTTS TMoTped y mepepoOli Ta MiHIMI3yBaTH BHTpatd Ha
TPaHCHOPTYBaHHS MaTepialiiB M0 Pi3HUX perioHax. [Ipu iboMy Ba)JIMBO BpaxoBYyBaTH
MOXJIMBOCTI 1 OOMEXEHHs ICHYIOUHMX IMiJIPUEMCTB 3 MEPEepOOKH 1 MiANPUEMCTB-
CIO’KMBa4iB BTOPHHHOT CUPOBHHH, @ TAKOXK HASIBHUX Yy TOMY YH IHIIIOMY PETiOHI BU/IiB
TPaHCHOPTHHUX IepeBe3eHb (ABTOMOOLIBHI, 3aJI3HUYHI Ta 1H.).

B nomoBiai HaBemeHi pe3ysibTaTH JOCHIHKEHHS MiIXOMIB 10 CTBOPEHHS
KoMOiHOBaHO! 1H(QPACTPYKTYpH pECalKIIHIY, BH3HAYEHO KpHUTepii II0J0
oprasisarlii JIOTICTUKH y 3a0e31e4eHHi e)eKTUBHOCTI IIbOTO MPOILECy.

Cnucok Jirepatypu

1. Ozapxo K. C., Yenombureko B. B. OcoGmuBocTi ympaBiiHHs JIOTICTHKOIO 32

KpPHU30BUX  yMOB  rocmojapioBanHs:  iHndopmariiiauii  acmekt. 2022,  URL:
https://feconomyandsociety.in.ua/index.php/journal/article/view/1917/1845 (nata 3BepHeHHs:
15.03.2024).

2. €nerenxko O.B. MexaHi3M ynpaBiiHHSA JIOTICTHYHOIO CHCTEMOIO ITiJIIPHEMCTBA.
2008. URL: https://vlp.com.ua/files/78_0.pdf (nara 3Bepuenns: 17.03.2024).
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MMPOTPAMHMI KOMIUIEKC UIST AHAJII3Y TA ABTOMATHM3AIII
CKJIAJAJIBHOI JIIHII IIIATTPUEMCTBA

Jlemenxko 10.0., )Kuskos B.B.
Hamionaneuuit aepoxocMiuamii yHiBepcuTeT iM. M. €. J)KykoBcbKOTO
«XapKiBChKUi aBiallifHU{ IHCTUTYT», XapKiB, YKpaina

VY cyuacHHX yMOBax LU(pOBi3allii MPOMHCIOBOCTI BEJIMKE 3HAUCHHS Ha0yBae
aBTOMaTH3allis BHPOOHHWITBA. 3apa3 IPOMHKCIIOBA aBTOMAaTH3allisl Iependavae
BUKOPHUCTAHHS TEPEIOBUX TEXHOJOTIN Ta 00OnagHaHHA Ui OLTBII eQEKTHBHOI
ONTHMI3alil IPOMUCIIOBHX 3aBJaHb Ta IIPOIECIB 13 MEHIIMM BTPYYaHHSIM JIIOAWHH,
IHTETpaIli€r0 Pi3HUX MAIlWH, JaTYUKIB 1 CHCTEM IS aBTOMAaTH3alii BHPOOHIIUX
TIPOIIECiB, OTeparliif TAaHIFOTiB MMOCTABOK Ta iHITNX IPOMHUCIOBUX 3aBIAHb.

Iepexing /10 NPOMHCIOBOI AaBTOMATH3allil MOXXE BHMAaraTH 3HAYHHX
MOYAaTKOBUX 1HBECTHIii Ta HaBYAaHHsS IMEPCOHATY, ajie JOBIOCTPOKOBI BHIOJU
poOIATE HOTO MOLITBHUM IS 0araThoX mignpueMcTB. Ha 11 KopHuCTh TOBOPSITH MEsKi
KITIOYOBI TIepeBary: MmiJBUIIeHA IPOAYKTUBHICTD; iIBUIIICHHS SIKOCTI; ITi IBUIICHHS
0e3IeKy; 3HWKCHHSI BUTpPAT; OUIbIlIa FHYYKICTh; MOHITOPUHT Yy peajbHOMY 4Yaci;
CKOPOYEHHS BiAXOJIB; MIBUIIEHHS KOHKYPEHTOCIIPOMOXHOCTI.

ABTOMaTH3allisi BAPOOHHUIITBA CTOCYEThCS TAKOX 1 CKIIaJalbHUX JIiHIH, 5Ki €
KJIIOYOBOIO  JIAHKOKO Yy  BHPOOHHMITBI  0aratbOX IPOMHCIOBHX  TOBApiB.
ABTOMATH3AIlisI CKJIaaTbHOT JTiHI{ J03BOJISIE BUPIIIMTH BEJIUKY HU3KY MPOOJIEMH Ta
3HAYHO MiIBUIINTH ¢(PEeKTHBHICTh BHPOOHHMITBA. BoHa MOe 3milicHIOBaTHCS 3a
JIOTIOMOTOI0  pIi3HUX  3aco0iB:  aBTOMaTHYHOI  iAeHTH(]iKalii  BHPOOIB;
ABTOMATH30BAaHOTO KOHTPOIIIO SIKOCTi; aBTOMATH30BAHOT0 300y Ta aHAIi3y JaHHX.

MeToro 0NOBiAi € TpeJCTaBIieHHS PIMICHHS, MO0 [OJICTIICHHS
OINEPATUBHOIO MPUIHATTS YIPABIIHCHKHUX PillieHh MEHEKEpaMU CepPeIHbOT TAaHKU
Ha CKJIQAATbHUX JIHISX MiAIPHEMCTB.

Bukonano anamiz edeKkTHBHOCTI pOOOTH  CKJIAJAIbHOTO  KOHBEEpa
MIPOMHUCIOBOTO  MmigmpueMcTBa Ha 0a3i  momupeHoi ERP-cuctemu SAP
S/AHANA [1]. Jlns posmisHaBaHHs arperatiB Ta BY3JiB KIHIIEBOTO MPOMYKTY
NPUIHATO pILIEHHsSI 3aCTOCYBaTH KaMepu 31 IUTYYHUM IHTEIEKTOM, a TaKOX
Haitoipm momupeni API. Ile mo3Bossie imeHTH(]IKYBaTH By3/IM KIiHIEBOTO
MPOJYKTY B PEXKUMI PEATLHOTO Yacy.

PosrisnyTo iHTerpamiro moayns 30opy iHdopmanii Ta ERP-cucremn sk 3
BUKOPHCTaHHSIM KOPIIOPATUBHOI IIMHMU JaHUX, Tak 1 06e3 Hei. [IpexcTaBneno aHami3
JaHUX Y MOJYJIi BUPOOHMYOro IUIaHYBaHHS Ta arperalilo JaHuX B KOPIOpaTUBHE
cxoBulle, SK vacTUHy Bl-cuctemum mnignpuemcrBa. [lomaTKoBO B JONOBixI
PO3TIISTHYTI pillIeHb MO0 Bi3yalli3amii OTpUMaHuX JaHUX.

Cnucok Jirepatypu

1. SAP S/AHANA 2022 Feature Scope Description [Enexkrponnuit pecypc] — Pexum
nocrymy: https://help.sap.com/doc/e2048712f0ab45e791e6d15ba5e20c68/2022/en-US/FSD
_0OP2022_latest.pdf
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3ACTOCYBAHHS IITYYHOT' O IHTEJIEKTY
JJI YITIPABJIIHHSI KOCMIYHUM AITAPATOM

Jlemenxko 10.0., Tkauenxo M.C.
Hamionaneauii aepoxocMiuanit yHiBepcuTeT iM. M. €. JKykoBcrkoro
«XapKiBChKUi aBiallifHUK IHCTUTYT», XapKiB, YKpaiHa

CkiagHoIli KOMYHIKAI[IHHUX MOXJIMBOCTEH 3 KOCMIYHMMH arapatam Ta
HEBIMHHO 3pOCTaroya KUIBKICTh JaHWX, IO IMEepelaroThesl MiJl Yac KOMYHiKaii,
3HAYHO YCKJIQJHIOIOTH MPOLIECH Ta OOMEXYIOTb NEpelliKk KOPUCHHUX Jii, 0 MOXe
BUKOHATH KOCMIYHUI amapar mija 4ac cBoei pod6otu. OIHUM 3 OCHOBHHX 3aBJIaHb €
ONTUMI3aIlis Mporiecy BUKOHAHHS (PyHKIIiH KOCMIYHOTO amapaTy Ha BU3HAYCHOMY
MIPOMDKKY dacy. bopToBuif KoMI'IoTep BiINOBigae 3a BUKOHAHHS HU3KH OTIEpamii
JUISL KOPUTYBaHHS KypCy, NMPOBEICHHS CIIOCTEPE)XEHb 3a NMOKA3HWKaMH MPHIIA/IiB
KOCMIYHOTO amapary, MpOBEACHHS eKCIIEPIMEHTIB a00 po00uy MisIbHICTS.

BrpoBamkeHHs B OOpPTOBI CHCTEMH IUTYYHOTO IiHTENEKTY MOXKE CTaTH y
MalOyTHROMY MEPCHEKTHBHOIO Taly3310 JJIS ONTHUMI3aIii KOCMIYHHX CHCTEM, SIKi
3aliMalOThCS ONTUMI3AlI€I0 MPOLECIB, IO MPOTIKAIOTh Y CHUCTEMaX KOCMIYHOTO
amaparty, J0JaBaTH MOJIJIMBOCTI aBTOMAaTHYHOTO pearyBaHHs Ha HeOesneku abo
HECIIPaBHOCTI, 1110 BUHUKAIOTH Iijl 4ac poOOTH, Ta BUpIlIyBaTH iX 0e3 HeraitHOro
(i3UYHOTO BTpYUYaHHS 1HKECHEDIB.

HITy4HMi iHTENIEKT MOXKE MMO3UTUBHO BILUIMHYTH Ha KOCMIYHY Taily3b 3aBASKA
BUKOPHCTaHHIO B OOPTOBMX KOMII'IOTEpax dYacTKOBOi ab0 MOBHOI aBTOHOMII
mepediry Micii Ta TO3BOJHMTH KOCMIYHOMY armapary BHKOHYBaTH IOCTaBIICHI
3aBIaHHA OLTBII E(QEKTHBHO, ONMCPATHBHO pearyBaTH Ha HECHOJiBaHI 3MiHH B
OTOYCHHI KOCMIYHOTO armapary, He BHTPayalo4yd dYac Ha OJIepKaHHA HOBHUX
IHCTPYKIIX BiJ HEHTPY KepyBaHHS MICI€TO.

MeTow m0moBimi € TOHAaHHSA 3aCTOCYBAaHHS INTYYHOTO IHTENEKTY, SKHMA
JI03BOJIMT MiJIBUIIMTH aBTOHOMHICTb JeIKUX (DYHKIIH KOCMIYHOTO arapary.

B nomoBini HaBeaeHO Po30ip CHCTEM KOCMIYHOIO amapary, MPOBEICHO aHalli3
MOJJIMBOCTEH peatizaiii IMTyYHOrO IHTEICKTY 10 UX 3aBIaHb.

[IpeacraBneHo ajaropuTMH aBTOHOMHOI TMOCAJKH Ta IOCAIAKH KOCMIYHOTO
armapaty 3 BHUKOPHCTaHHSIM TEXHOJIOTIH INTYYHOI'O IHTEJEeKTy. 3alpolOHOBAaHO
reHepaTHBHY MOJIe]b MallMHHOTO HAaBYaHHS ISl YHUKHEHHs 31TKHEHb 3 IHIIUMU
KOCMIYHMMH 00’€KTaMu Ta Ii peasizauito Ha 0a3i MoBM mporpamyBanHsi Python 3
BUKOpHUcTaHHsM 6ibmiorek TensorFlow ado PyTorch [1]. [Ins moGynoBu cumyJasit
MIPU3EMJIEHHS! KOCMIYHOTO arapary OyJio 3aCTOCOBAHO CEPEIOBHIIE MOJICIIOBAHHS
AnyLogic [2].

Cnucok Jirepatypu

1. PyTorch vs TensorFlow in 2024: A Comparative Guide of Al Frameworks
[Enextponnuii pecype] — Pexxum nocrymy: https://opencv.org/blog/pytorch-vs-tensorflow/

2. AnyLogic [Enextponnuit pecypc] - Pexum JOCTYTIy:
https://www.anylogic.com/transportation/
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MOJEJ/JIIOBAHHS XBWJIb YIAPHUX IPOHIB
JJIA YPAXKEHHA OIJIEW ITPOTUBHUKA

Pubka K.O., €nizeBa A.B., Maneesa F0.A., Minanos M.B.
Hamionaneuuit aepoxocMiuamii yHiBepcuTeT iM. M. €. J)KykoBcbKOTO
«XapKiBChKUi aBiallifHU{ IHCTUTYT», XapkiB, YKpaina

BukopucTaHHs ApOHIB y BIHCHKOBHX JifX HAa MOJII OO € iHHOBAIliHHUM
€JIEMEHTOM B Cy4acHiil riOpuaHiit BiiHi. 11 MOBHOTO ypa)keHHs LiJieil NPOTHBHUKA
HEOoOXITHO MPOBECTH XBHJIBOBI aTaKM yAapHUMH JApoHaMH. ToMmy akTyanbHa Tema
JIOIOBi/I, B SKIH PpO3IJIANAETbCA PE3yNbTaTH JOCII/DKEHHS XBHJIBOBHX aTaK
G0iOBUMH IPOHAMH IIiiei mpoTuBHAUKA [1, 2].

MeTo10 10MOBIAi € CTBOPEHHS KOMIUIEKCY MOZETICH LTS TUTaHyBaHHs 00 0BUX
il poro APOHIB IPH MPOBEICHHI IOCTIJOBHOCTI XBIIIb aTaK 3a IUIIMH IPOTHBHUKA.
AHaiizyeTecss MHO)KMHA LJIeH IPOTUBHUKA, SKA 30CepeIDKeHA B 30HaX OOHOBHX iif
(3b) Boennoro koH}IiKTYy. POPMYIOTECS TPYyNH YAAPHHUX APOHIB, AKi OyIyThH
cupsmoBani B 3BJ] 3 ypaxyBaHHSAM OOHWOBOTO MOTEHIiaTy, HEOOXiITHOTO st
ypakeHHs 1inei. [IpoBoanTbCs palioHaIbHUI PO3IOALT POIO Ha IPYIU B MACOBaHil
atarni 3a IUIIMU NPOTUBHHKA. Pe3ynbTaTu aHamizy aTakoBaHUX LIl MOTPeOyIOTh
(opMyBaHHs NMOBTOPHUX XBWJIb yJNApHHUX NPOHIB JJIs MOBHOTO YPa)KCHHS Iiyieit
MPOTUBHHUKA. AKTHBHE BHUKOPHCTaHHS IPOTHBHUKOM MNPOTHAPOHOBOI 0OOpOTHOM
notpedye popMyBaHHs MapIIPYTiB MOJBOTY JPOHIB, AKi MatOTh HU3bKI PU3UKH IS
JIOCATHEHHS wineit. Po3poOieHa imitamiiiHa Monenb, ska (opMye HaHMEHII
PHU3MKOBI MapIIpyTH IOJIBOTY TPyl poro ApoHiB. CTBOpeHa Mama y BUIIISAI
MHOXWHH HAaBITallifHAX TOYOK, B SIKMX KOHTPOJIOETHCS TIIONIT JAPOHIB Ta
HPOBOJMTHCS MOXKIIMBHI PO3MOALT POI0 Ha IPyNHU. Po3po0ieHo anroputM HoImyKy
palioHANPHUX MAapIIpyTiB ISl KOKHOI MOXIHMBOI XBWIIBOBOI aTakW,  sKid
peanizoBaHM{ y BUTIAAL iMiTamiiiHoi Momemi. CTBOpEHa areHTHa MOJIENb LIS
IUIAaHYBaHHSl XBWJIbOBUX aTaK IpylnamMH PO yJapHHUX JPOHIB 3a aKTyaJbHHUMHU
st nipotuBHuka B 3BJ[. Po3poliieHa ontumiszalliiiHa MOJEIb IS PO3MOIITY
POIO IIPOHIB 3a LISAIMH, B SIKIH BUKOPHCTaHI IMOKa3HMKU KUIBKOCTI APOHIB, Yacy
MOJIbOTY, PUBUKH MOJIbOTY, SIKi TIOB’3aH1 3 MPOTUAPOHOBOI OOPOTHOOIO.

Crucok Jirepatypu

1 Modeling of logistics of war reserve stockpiling for successful combat operation / O.
Fedorovich, M. Lukhanin, O. Prokhorov, Y. Pronchakov, O. Leschenko, V. Fedorovich
/[PanioenexTpoHHi 1 koMm’torepHi cucremu. — 2023. - Nel. — C. 183-196. DOI
10.32620/reks.2023.1.15.

2 Modeling of supply logistics and training of military personnel for the successful use
of weapons in a combat area / O. Fedorovich, Igor Chepkov, Mikhail Lukhanin, Yurii
Pronchakov, Kseniia Rybka, Yuliia Leshchenko // PagioenektpoHHi i KOMIT FOTepHi CHCTEMH.
—2022. — Ne 3. — C. 33-46. DOI: 10.32620/reks.2022.3.03.
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METO/| ILIAHY BAHHSI BOIOBUX JIii POIO IPOHIB JIISI
MMPOBEJEHHSI MACOBAHOI ATAKH 3A IIIUIAMU ITPOTUBHUKA

®enoposud O.€., Kpunpkwuii J[.M., [Tormo A.B., Cnomunacrskuit O.B.
Hamionaneuuit aepoxocMiuamii yHiBepcuTeT iM. M. €. J)KykoBcbKOTO
«XapKiBChKUi aBiallifHUK IHCTUTYT», XapkiB, YKpaina

Piit npoHiB € iIHHOBALIIITHUM €JIEMEHTOM Ccy4acHoi riOpuaHOi BiiiHu. [IpakTrka
BUKOPHCTAaHHS POIO YAApHUX JIPOHIB Yy BiifHI BU3HAYMJIA PsiJi HOBUX NIPOOJeM, SIKi
notpedye mociijkeHHs. ToMy akTyaibHa TeMa MPOIOHOBAHOI JOINOBINI, B SIKiH
PO3TIISIAETHCSI METO/I TUIaHY BaHHSI JIOTICTUYHUX A1l 111010 0010BOT0 BUKOPUCTaHHS
poro ymapaux mponis [1, 2].

MeTo10 10NIOBiAi € CTBOPEHHS KOMIUIEKCY MOJETICH AJIsI METOAY IIaHYBaHHS
JOTICTHYHMX [if 1100 BHKOPHCTaHHSA POI0 yNapHHUX JpPOHIB NPH IPOBEICHHI
MacoBaHO{ aTakKy 3a UMK IPOTUBHUKA.

AHaNI3y€eThCS MHOXKHHA MOXIIMBHX MLiJeH NPOTUBHHMKA Ta BH3HAYAIOTHCS
aKTyalbHi, SKi HEOOXiTHO ypasuTH y mepiry depry. OmiHIO€ThCS HEOOXiTHUI
0oiioBHI MOTEHIIIAN AJIsl ypayKeHHs! 00paHuXx nijeid. DopMyeThcsi MHOXKHHA JJPOHIB,
sika OyZle BUKOPHCTOBYBATHUCH JUIsl yPa)KSHHS 1[JIeH MPOTHBHUKA B 30HAaX OOHOBUX
niii (35/1) BoenHoro koHMIiKTY. OCHOBHOIO BUMOTOIO, TIPH TUIAHYBaHHI aTakd POIO
JPOHIB, € BeJIMYMHA HEeoOXimHOro OoHoBOro mnorteHuiany Py, sSKuil MOBHHEH
nepeBepinyBatu 60ioBuit moTeHIian Po s ypaxkeHHs el npotusHuka (Pv>Pg).
CTBOpeHO onTHMIi3aliifHy Monensb At (GopMyBaHHS POIO APOHIB 3 YpaxyBaHHIM
MTOKA3HUKIB: Yac aBTOHOMHOI poOOTH IpoHY, OOHOBHI MOTEHIIaN JAPOHY, PiBEHBb
3aXHCTY Bi/l IPOTUAPOHOBUX i, IBUAKICTh TOJIBOTY JpOHIB. DopMyeThCs rpynn
poro IpoHiB, sKi OymyTh crupsiMoBaHI Ha minmi mpotuBHHKa B 3BJ] BoeHHOTO
koH}ikTy. CTBOpPEHa ONTHUMI3alliiiHa MOJENb, 3a JOIMOMOIOK SKOi MOXKHA
(dopMyBaTH piii 3 pi3HUX TUIIB JPOHIB, 3 YPaxXyBaHHIM X OOHOBHX MOIJIUBOCTEH.
Benuky yBary mnpuaiieHo (opMyBaHHIO pyXy IMOJBOTIB JPOHIB y BHIJISLII
MapIIpyTiB Ha MaIli, IKy OyJI0 C(OPMOBAHO 3a JOTIOMOTOI0 MHOKHHH HaBirariiiiHux
Toyok. [IpM maHyBaHHI MapuIPyTiB MOJbOTIB BPaXxOBYETHCS BUHHKHEHHS
BIHCBHKOBHX 3arpo3 Ta iMITYIOThCSI MOXKJIMBI IIPOTHIAPOHOBI JIii.

Crucok Jitepatypu

1. Modeling of logistics of war reserve stockpiling for successful combat operation / O.
Fedorovich, M. Lukhanin, O. Prokhorov, Y. Pronchakov, O. Leschenko, V. Fedorovich
/[PanioenexTpoHHi 1 koMm’torepHi cucremu. — 2023. - Nel. — C. 183-196. DOI
10.32620/reks.2023.1.15.

2. Modeling of supply logistics and training of military personnel for the successful use
of weapons in a combat area / O. Fedorovich, Igor Chepkov, Mikhail Lukhanin, Yurii
Pronchakov, Kseniia Rybka, Yuliia Leshchenko // PagioenektpoHHi i KOMIT FOTEpHi CHCTEMH.
—2022. — Ne 3. — C. 33-46. DOI: 10.32620/reks.2022.3.03.
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KOHTPOJIb TA YIIPABJIHHS HE3ABEPIIEHMM BUPOBHULITBOM
BUCOKOTEXHOJIOTTYHUX BUPOBIB B YMOBAX BOEHHOT'O
CTAHY KPAIHU

®enoporuy O.€., Jlemenko 10.0., €pemenko H.B.,
ITickmosa T.C., demunenko C.O.
HauionaneHwuii aepokocMiunmii yHiBepcuteT iM. M. €. XXykoBcbkoro
«XapKiBChKUi aBiallifHU{ IHCTUTYT», XapKiB, YKpaiHa

B ymMoBax BOEHHOTO CcTaHy KpaiHH, MiIIPHUEMCTBA, SIKI BUKOHYIOTh aKTyasbHi
3aMOBJICHHS, Y TOMY 4HWCIi BHPOOHHMITBA BINICHKOBOI TEXHIKM Ta 030pOEHHS,
CTHKAIOTHCS 3 HEOOXIIHICTIO CTBOPEHHSA TPOAYKIIi1 CKJIAJTHOTO
0araTOHOMEHKJIATYPHOTO TOPT(QEIIo 3aMOBIIeHb. lle BUKIMKAae TPYIHOIII IIOIO
KOHTPOJIIO CTaHy HE3aBEePLICHOTO BUPOOHHITBA 32 KOXKHUM 3aMOBJICHHSM, a TAKOX
HEeOoOXiHICTIO MeperulaHyBaHHs BUKOHAHHS 3aMOBJIICHHS Y BHIIAJIKY IOPYILCHHS
BHPOOHUYOTO UKy Ta TEPMiHIB IIOCTaYaHHS TOTOBOI MPOIYKIIi s BiiCHKOBHX.
Tomy, akTyalibHa TeMa NPONOHOBAHOI JOTIOBI, B sKiil pelcTaBiIeH] pe3yIbTaTH
JIOCTTiPKSHHSI III0/I0 YIIPABIiHHS He3aBepIIieHMM BUpoOHUITBOM [1, 2].

MeTo10 10N0BI/Ti € CTBOPEHHS KOMIUIEKCY MOJIeIIeH JUIsl IITaHYBaHHS ITPOLIECY
HE3aBEepILEHOr0 BUPOOHUITBA, TAKUM YHHOM, 100 3a0€3MeUUTH BUITyCK NPOIYKIIT
y TpU3HA4YeHI CTPOKH, 3 MiHIMaJbHUM BiIXWJICHHSIM BiJ rpadiky MocTayaHHs.
AwnanizytoTbesi (GakTopH, siKi BIUIMBAIOTh Ha MOPYIIEHHS BUPOOHHYOIO LMKy Ta
JIOTICTUYHHX JIAHIIOTIB NMOCTaYaHHS KOMIUICKTYFOUHX JJIs BUKOHAHHS 3aMOBIICHb.
[Ipy BUHHKHEHHI 3aTPUMOK L1010 OOCIYrOBYyBaHHS TEXHOJOTIYHOTO 00NaHAHHS,
IUIsL IeKiTbKOX 3aMOBIICHB, NPIOPUTET BIAJAETHCS TUM 3aMOBJICHHSM, SKi MalOTh
HAOUIPII BENHKI 3aTPUMKH Ta BIIXWJICHHSA Bill TpadikKiB BHITYCKY MPOIYKIIl.
CrtBopeHa onTHMi3alliiiHa MoAedb Ui GOpPMYBaHHS TUHAMIYHHX IIPIOPUTETIB B
00CITyTOByBaHHI 3aMOBIICHb, fKa MIiHIMI3ye 3aTpUMKH Ta MOXJIMBI Yepru Ha
TEXHOJIOTIYHOMY o0O0JaHaHHi. Po3poOsiena imirtaiiiiHa Mozelb, sKa JI03BOJISIE
BIJZICTE)KYBaTH CTaH 3aMOBJICHHSI, a TaKOX (hOpMyBaTH raH-rpadikd BUpOOHHULITBA,
sKi 3a0e3NeuyloTh MIiHIMI3alil0 TOpPYIIeHb CTPOKIB BHKOHAHHS 3aMOBIICHHS,
LIISIXOM TeperiaHyBaHHS.

Crucok Jirepatypu

1. Modeling of Technological Process in Nanoelectronic Production / O. Prokhorov, Y.
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MOJEJJIIOBAHHS JIOTICTUKHA CEPBICHOI'O OBCJIYT'OBYBAHHAA
BHCOKOTEXHOJIOTTYHUX BUPOBIB B YMOBAX BOEHHOI'O
CTAHY KPAIHHN

®enoposuy O.€., Manees JI.B., bebepina K.O., Hlumkos /.M.
HauionaneHwuii aepokocMiunmid yHiBepeuteT iM. M. €. XXykoBcbkoro
«XapKiBChKUi aBiallifHUN IHCTUTYT», XapKiB, YKpaiHa

CyyacHi BHCOKOTEXHOJIOTIUHI BHpPOOM, y TOMY YHCII BifiCbKOBa TEXHiKa,
NMOTpeOyIOTh MPOBEJACHHS IUIAHOBHX PErjaMEHTHUX POOIT Ta PEMOHTHHUX i y
BUIIaJKy MOPYIIEHHS Npane3aaTtHocTi. Lle ycknaaHseThes miJ 9yac BOEHHOTO CTaHy
KpaiHH Ta TOTpedye (QOpMyBaHHSA JOTiICTUYHOTO IIPOIECY OOCITyrOBYBaHHS B
YMOBax BIfICEKOBHX 3arpo3 Ta arpeCHBHHX 30BHIIIHIX BIUTUBIB. ToMy, akTyaipHa
TeMa [OMOBiNi, B SAKifl TpeICTaBIeHI pe3yJbTaTH NOCTIIKCHHS IJIOTICTHYHOTO
nporecy 00CIyroByBaHHs CKJIaJHOT TEXHIKH B YMOBaX BOEHHOTO CTaHy [1, 2].

MeTo10 10MOBiAi € CTBOPEHHS ONTHMIi3aliiHOI Ta IMiTaiifHOT MOIeNeH i
IUIAaHYBaHHS CEPBICHOTO OOCIYroByBaHHS BHCOKOTEXHOJOTIYHOTO OOJIaTHAHHS B
YMOBax BOEHHOrO cTaHy KpaiHu. CTBOpeHa ONTHMIi3aliiiHa MOJENb CEpPBICHOIO
00CITyroByBaHHS 3 BUKOPUCTAHHSM OCHOBHHUX IOKa3HHKIB (BUTPATH HA JIOTiCTHKY
00CIIyroByBaHHs, 4ac MOTPIOHHMI Ha NMPOBEACHHS PErVIaMEHTHUX Ta PEMOHTHHX
po0iT, pU3MKHK MPOBECHHS 111010 00CIYrOBYBaHHS TEXHIKM B YMOBaX BIHCHKOBHX
3arpo3). Po3po6iena imitamiiina Mozesns 3a gomoMoroto mwiathopmu Any Logic ms
JNOCTI[DKEHHS ~ JIOTICTHYHHMX  JIAHIIOTIB ~ TPAaHCIOPTYBaHHS  HEOOXiTHHUX
KOMIUIEKTYIOUMX Ta PEMOHT-KOMIUIEKTIB 0 LEHTPIiB CEpPBICHOTO 0OCIYroBYBaHHS
Ta MOOUTFHIX MalCTepEHb B PI3HOPIMHOMY TPAHCIIOPTHOMY CEPEIOBHII, B YMOBaX
pu3ukiB Ta 3arpo3. ChopMoOBaHi BUMOTH IO HEOOXITHUX 3amaciB KOMILICKTYHOUNX
Ta PEMOHT-KOMIUIEKTIB, SIKi BAKOPHCTOBYIOTBCS [UISI ONITHMI3allii 3amacis, B yMOBax
niif  BificbkoBuX  3arpo3. @DOpMYyIOThCS  palioHaNBHI ~ MapmIpyTH IS
TPaHCIIOPTYBAHHS CKJIQJHOI TEXHIKHM Y MICTa CKJIayBaHH Ta IPOBEJCHHS PEMOHTY.
CrBOpeHa iMiTaliliHa MOJIelb, 32 JIONIOMOTOI0 SIKOT TeHEPYEThCSI BAHUKHEHHS 3arpo3
Ta X BIUIMB Ha (OpMYBaHHS 3amaciB KOMIUIEKTYIOUMX Ta PEMOHT-KOMILIEKTIB
BilicbKkOBOi TexHiku. CTBOpeHa areHTHa MOJIEeNb JJIsl TUIAHYyBaHHs Ta YIPaBIiHHS
JIOTICTUYHMMH JiSIMH IIIOJI0 CEPBICHOTO OOCIYroBYBaHHSI BIHCHKOBOi TEXHIKH B
YMOBaxX BOEHHOT'O CTaHy KpaiHH.

Crucok Jirepatypu

1. Fedorovich O., Uruskiy O., Pronchakov Yu., Lukhanin M. Method and information
technology to research the component architecture of products to justify investments of high-
tech enterprise // PamioenexTponni i komm’torepri cucremu. 2021. Ne 1. C. 150-157.
https://doi.org/10.32620/reks.2021.1.13.

2. ®enoposud, O. €. CucreMHe MOAETIOBaHHS CTPATETIYHUX IIUJICH I IIPUEMCTBA, IO
PO3BUBAETHCS B yMOBax oOMexeHnx Moximsoctelt / O.€. Genoposuy, FO.J1. ITpoHuakos //
ABianiiHO-KOCMiYHa  TeXHiKa 1  TEXHOJOTis. 2020. Ne 2. C. 53-60.
https://doi.org/10.32620/aktt.2020.2.08.
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MOJEJIOBAHHS JIOTICTUKA TPAHCIIOPTYBAHHSA
AKTYAJBHUX BAHTAXKIB B YMOBAX BOEHHOTI'O CTAHY KPATHM

®enoposud O.€., [Tomimyxk €.B., ®enoposuy B.A., Konosanosa O.B.
Hamionaneuuit aepoxocMiuamii yHiBepcuTeT iM. M. €. J)KykoBcbKOTO
«XapKiBChKUi aBiallifHUK IHCTUTYT», XapKiB, YKpaina

[TnanyBaHHS NepeMillleHHsS aKTyalbHHX BaHTaXiB (030pO€HHS Ta BiliCbKOBa
TEXHiKa) Ui (GOpMyBaHHS 3amaciB B 30HAX BOEHHOT'O KOHQUIIKTY MOTpeOye
BUKOHAHHS JIOTICTUYHUX i B yMOBaX BIHCHKOBHUX 3arpo3. Tomy, akTyajbHa TeMa
3alpONIOHOBAHOI JIONOBiAl, B SKId NpPEACTAaBICHI pPE3yJIbTaTH JOCITIIPKCHHS
JIOTICTHKH TIEPEMIIIEHHS BaHTAXIB B PI3HOPITHOMY TPAHCIIOPTHOMY CEpEIOBHIII
(aBTOMOGITBHAUM, 3aTI3HUYHAH, MOPCHKHIA Ta iHII BUAK TpaHchopTy [1, 2].

Mertoro pomoBiai € CTBOPEHHS KOMIUIEKCY MOJENEH ISl IUIaHyBaHHS
NIepEeBE3CHb aKTyallbHUX BIHCHKOBMX BAaHTAXIB B PI3HOPIZHOMY TPaHCIIOPTHOMY
CepeIOBHIIli, B YMOBaX BOEHHOTO CTaHy KpaiHH. AHaNi3yIOThCA B3a€EMOJII Pi3HUX
TPAaHCIIOPTHUX CHUCTEM IIOMIX c00010 U1 (popMyBaHHS MapIIpyTiB IEpEeBE3CHb
BaHTaXiB (IIepeBaJIKM, TUMYACOBE CKJIa{yBaHHsI, PO3IOJILI 32 HANPSIMKAaMH, TOLIO).
[TpoBoanThCS aHANI3 «BY3bKHUIl MiCILb» NPH MEPEMILICHH] aKTyaJlbHUX BaHTaXIB y
PI3HOPIJHOMY TPAaHCIIOPTHOMY cepenoBuili. CTBOpeHa oNnTHMI3alliiiHa MOJIENb s
(hopMyBaHHS JIOTICTUYHOTO JIAHIFOTA MEPEBE3CHHS BIMCHKOBUX BAHTAXIB B 30HY
0oiioBuX Aili. B AKOCTI OCHOBHUX IOKa3HHUKIB NEpEBE3CHb BIMNCHKOBUX BAHTAXKIB
BUKOPHCTOBYIOTBCS: PHU3MKH JIOCTaBKM BaHTaXiB B 30Hy OOHOBHMX JiH, d9ac
JIOCTaBKH, PIBEHb IPUXOBAHOCTI IIEPEBE3EHHS, BapTiCTh 10cTaBKH. [Ipn BUHUKHEHH]
JIOBTHIX JIAHITFOTIB MTOCTa4aHHs, OCOOJNUBY yBary MPUIUIIOTE ONTUMI3AIl] MUIAXIB
MepeBe3eHHs Ta MiHIMi3allil 4Yacy MOCTadyaHHS aKTyallbHHX BaHTaXIiB B 30HY
6oifoBuxX mi. MoZEIOeThCS BIUIMB BIMCHKOBHX 3arpo3 Ha HUIIXM HMOCTa4aHHS
aKkTyalbHHX BaHTaXiB. CTBOpeHa iMiTalliiiHa MOJENs [UIA aHali3y Ta BHOOPY
palioOHAIPHUX IUIAXIB PyXy BaHTaXiB B PI3HOPITHOMY TpPaHCIOPTHOMY
cepeloBHIll. 3a JIOMOMOrOK OpPUTIHAJIBHOTO aNTOPUTMY TMOMIYKY HaiMeln
PHU3MKOBHUX JIOTICTUYHHMX JIQHIIOTIB MOCTa4aHHs, (OPMYIOTbCS ONTHUMaJbHI
MapUIpyTH IepeBe3eHb aKTyaJIbHUX BAaHTAXIB B 30HY OOHOBHX MiH.

Crucok Jirepatypu

1. Modeling of logistics of war reserve stockpiling for successful combat operation /
0. Fedorovich, M. Lukhanin, O. Prokhorov, Y. Pronchakov, O. Leschenko, V. Fedorovich
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0. €. ®enoposuy, O. C. Ypycekuit, 1. b. Yenkos, M. 1. Jlyxanin, 10. JI. IIponyakos, K. O.
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C. 63-74. DOI: 10.32620/reks.2022.2.05.

36


https://doi.org/10.32620/reks.2022.2.05

CyyacHi HanpsMn po3BUTKY iHPOPMAaLINHO-KOMYHIKaLiHUX TEXHOMOTi Ta 3acobiB ynpaBniHHA

MOJIETIOBAHHSI PEJIOKALIT NIINPUEMCTB J1JIS
3ABE3NEYEHHS CTIIKOCTI BAPOBHUIITBA
B YMOBAX BOCHHOI'O CTAHY

®enoporud O.€., Pudka A.B., ConosiioB B.C., AHapees B.P.
HauionaneHwuii aepokocMiunmid yHiBepeuteT iM. M. €. XXykoBcbkoro
«XapKiBChKUi aBiallifHUN IHCTUTYT», XapKiB, YKpaiHa

BilicbkoBi 3arpo3u BKpail BIUIMBAIOTh Ha CTIMKICTH BHPOOHMWNTBA Ta
MOXJIMBICTh BUKOHYBaTH 3aMOBJICHHS Y IIJIAHOBI CTPOKH, B MOTPIOHIN KiJIBbKOCTI
npoaykiii. Penokanis (eBakyaris) miANPUEMCTB, Y BIIHOCHO O€3IMEYHI MICISI IS
HaJIaTO/KEHHS BUMYCKY MPOAYKIii, BKpait HeoOXimMHOI A BIICEKOBHUX, MOTpEOye
MIPOBEJCHHS MHOXWHH JIOTICTUYHHUX [iH, fKI XapaKTepU3yIOThCS JOBI'MM YacOM
MepeMilIeHHs] Ta BEJIMKHUMHU BHTpaTaMu. ToMy, akTyajdbHa Te€Ma IPOMOHOBAHOI
JOTIOBiMi, B SIKIH TpeACTaBJICHI Pe3yJbTAaTH AOCTIIKEHHS MO0 3a0e3MCUCHHS
CTifiKOCTI BHPOOHHIITBA IUIAXOM pEJOKaIlil MiIIpHEMCTBA B YMOBaX BOEHHOTO
crany Kkpainu [1, 2].

MeTorw IOMOBIi € CTBOPEHHS KOMIUICKCY ONTUMI3AI[ifHUX Ta iMiTaIliifHOT
MoJieNeH, SIKi JO3BOJISIOTh IJIAHYBATH PalliOHAIbHI JIOTICTHYHI il 010 pesToKarlii
BHCOKOTEXHOJIOTIYHOI'O BHUPOOHMITBA HAa HOBE MiClLle pO3TAalllyBaHHS y THILY.
[MpoBeneHo awami3 niif, HEOOXiMHMX JUIS peJlOKalil MiANPHEMCTBA B YMOBax
BilicbKOBUX 3arpo3. CopmMoBaHa JIOTiCTUYHA MOCIHIIAOBHICTh OCHOBHUX Jif IIOA0
perokamii TAMPUEMCTBA Yy BHIUIALI: BUOIp MICHI peJoKalii, CTBOPCHHS
IHPPACTPYKTypH Ha HOBOMY MICIIl U1 HaJlaroJKCHHS BUPOOHUIITBA, TEMOHTAX
TEXHOJIOTIYHOTO OOJIaJIHAHHA, TPAHCIOPTYBAHHA TEXHOJIOTIYHOTO OOJIaJHAHHS,
MOHTaX TEXHOJIOTIYHOTO OOJIaHAaHHA Ha HOBOMY MiClli pO3TallyBaHHS
MAPHEMCTBA,  TPOBEICHHS  IYCKOHAJAaro/[UKyBAIBHUX  poOiT,  cepiiiHe
BHPOOHHUIITBO aKTyallbHOI poayKiii. CTBOpeHa onTUMi3aliiiHa MOAEIH A1 BUOOpY
Micisl penokamii. B sSKOCTI OCHOBHHUX IMOKAa3HHKIB, BHOOPY HOBOTO MICIIS
po3TalyBaHHsl IiIPHEMCTBA, BHUKOPHCTOBYETHCS: PHU3UKH (YHKIIOHYBaHHS
MIAMPHEMCTBA HA HOBOMY MICIli, BUTPATH HAa CTBOPEHHS IHPPACTPYKTYPH, sKa
3abe3nedye BUPOOHUIITBO, BUTPATH Ha IIPOBEJICHHS 3eMeJIbHO-Oy IIBHUX POOIT, yac,
NOTPIOHMI JUIS MIATOTOBKM HOBOTO MICIS pO3TalllyBaHHs Mianpuemcrsa. s
IUIAaHYBaHHS TPAHCHOPTHOTO IEPEMIllleHHs] CTBOpEHa IMiTaliiiHa Mopenb st
BHOOpPY PaIliOHAJIBHUX MAPUIPYTIiB IIEPEBE3CHHSI.

Cnucok Jirepatypu

1. Fedorovich O., Uruskiy O., Pronchakov Yu., Lukhanin M. Method and information
technology to research the component architecture of products to justify investments of high-
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POJIb BIT' TATA TA AHAJII3Y JAHHUX
Y NIATPUMIII NPUMHATTA PIINEHD

Hepes'saxo KA., I'yk A.C.
XapKiBChKUIT HAITIOHAIBHUH YHIBEPCUTET paJioeNIeKTPOHIKH, XapKiB, YKpaiHa

CyyacHuil pPO3BHTOK TEXHOJOTiIH Ta 3pocTaHHs o00csary iHdopmarii
MIEpETBOPIOIOTh aHal3 JAaHUX y KIIIOYOBHH €JIEMEHT NPHUHSATTS pilleHb B YCIiX
cthepax IisIBHOCTI.

Bukopucrannst Oir nara 103Bojisie €()EKTHBHO BUKOPHCTOBYBAaTH BEJHKI
00Csry JaHUX JUIsl OTPUMAaHHSI HOBHX 3HaHb, BUSBJICHHS TPEH/IB Ta IPOTHO3YBaHHS
MaHOyTHIX MOMIN.

3aranpHUE OOCAT MaHWX, IO TCHEPYIOThCS CYYaCHUMH KOMIIAHISIMH Ta
OpraHi3alisiMu, 3p0CTaE HA TUBOBIDKHY IIBHIKICTb.

Lei#t picT cTBOPIOE HOBI MOYKITMBOCTI JUTS TIOKPAIICHHS IPHHHATTS PillICHb, aJe
TAKOX [MOCUITIOE HEOOXiHICTh B e()eKTUBHUX METO/IaX aHami3y aaHux [1].

Amnamiz maHux Oir mara Bifirpae KIIOYOBY pOJb y BHU3HAYCHHI TpPCHIB,
PO3yMiHHI MOBEIIHKH KJIIEHTIB, BUSBJICHHI aHOMail Ta 00y10Bi IPOTHOCTUYHUX
MoOJIENEN.

L1i 3HaHHS KOMOMAraroTh NpUHMaTH OOIPYHTOBAHI Ta ONTUMAJIbHI PIILICHHS B
ycix cdepax AiSUIBHOCTI, Bif Oi3Hecy Ta (iHAHCIB 10 MEAMIMHU Ta HayKH.
Heo0OxigHO BpaxoByBaTH, IHIO 31 3POCTAaHHAM OOCATY [OaHUX 30ULIBIIYETHCS 1
CKJIaTHICTP iX aHali3y.

Jns  nmocATHEHHS  yCImiXy Y  BHKOPHCTaHHI Oir  jgara  moTpiOHI
BHCOKOKBAJIi(hiKOBaHi CIEIIaNliCTH 3 aHATITHYHAM MUCICHHSIM Ta 3JAaTHICTIO JIO
po6OTH 3 pi3HOMaHITHUMU JaHuMH [2].

MeTo10 AOMOBIi € BUCBITIICHHS BaXKJIMBOCTI Ta IEpeBar BUKOPHCTaHHSA Oir
Jata Ta aHaNi3y MAaHWX Yy MPUAHATTI pIlIeHh CyYaCHHUMH OpTaHi3alisMH Ta
KOMIIaHIIMH.

VYci mi acmekTH CBiguaTh PO BAKIUBICTE PO3YMIiHHA Ta e(QEeKTHBHOTO
BUKOPHCTaHHS OIr Aara Ta aHajmily AaHUX Yy OPUAHATTI pillleHb Cy4YacCHUMH
OpraHi3alisiMu Ta KOMIIAHIsIMH.

Crucok Jirepatypu

1. Cumenuenko B. O. Meroan anamizy maHux. TenekoMmyHikamiiHi TeXHOJOTi /
B. O. Cumenuenko, B. 1. JIutBunenko. — 2013. — Ne4. — C. 35-41.
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HNPEJUKTUBHE OIIIHIOBAHHSI ATPET'OBAHUX IIOKA3HUKIB
AKOCTI BUPOBHUYO-JIOTI'ICTUYHHUX OB’EKTIB

Pomanenkos 10.0., [Tycan A.M.
XapKiBChKUIT HAITIOHAIBHUH YHIBEPCUTET paJioeNIeKTPOHIKH, XapKiB, YKpaiHa

CyuacHi BUpOOHHUYO-JIOTICTHYHI CUCTEMH € TUHAMIYHIMHU OaraTOBHUMIipHUMHU
Oarato3p’si3HUMH o0’ektamu [1], cTaH SKMX MOXE XapaKTepH3yBaTUCS
arperoBaHMMM ToKazHUKamu [2]. BoHu (yHKIIOHYIOTH B yMOBax 00’€KTHBHOI
HEBM3HAYEHOCTI [3], IO YCKJIAAHIOIOTH peaji3auilo TPaAWLIHHUX NPHUHIMIIB
ynpaeiiaHs. g e(eKTHBHOrO YHpaBIiHHA TakKMMH 00’€KTaMH HEoOXiTHO
3MIACHIOBATH TIPEIUKTUBHE OLIHIOBAHHS IXHBOTO CTaHY, pealli3yl0ud KOHIIETIIIIO
«TIOTIePEHKYBAIBHOTO YIIPaBIiHHM [4].

Metow gomoBixi € mOOyqOBa MAaTEMAaTHYHHX MOZENCH NPEAUKTHBHOTO
OIIIHIOBAHHS arperoBaHMX IOKA3HHKIB SKOCTI BHPOOHHYO-JIOTICTUYHUX 00’ €KTIB
JUIS TIPUAHATTSI OOTPYHTOBAHUX PIllICHb, SKi JO3BOJATH 3IiHCHIOBATH e(EKTHBHE
YOpaBIiHHA TakUMH OO0’€KTaMH B YMOBaxX HEBHU3HAYCHOCTI 30BHIIIHBHOTO
cepeoBHILA.

B nomoBiai 3amponoHoBaHO NPOBOIUTH KIACTEPHUI aHaNi3 IMEPBUHHHX
¢axtopiB [5], 1m0 BXOAATH IO CKJIQJy arperoBaHUX MOKa3HHKIB e(EeKTHBHOCTI
BUPOOHHYO-JIOTICTUYHUX cucTeM. /[l  OliHIOBaHHA NEPBHUHHUX (HaKTOPIiB
HEOOXITHO BpaxoBYBaTH BUAM HEBU3HAYEHOCTI, MpPUTAMaHHI OKPEMHM TIpynam
(dakTopiB, a camMe HENOBHOTY, HEBH3HAYCHICTh, HEUITKICTh, HETOYHICTH YH
HeogHOPimHICTE [3]. At K0KHOI TpymH (akTOpiB MOXKYTh OyTH CPOPMYIIEOBaHI
TiloTe3M 100 CTPYKTYPH MOJIENIel MPEANKTHBHOTO OLIHIOBaHHS, a TAaKOX 00paHi
KpHTepii Ul MapaMeTpUYHOTO CHHTE3y BH3HaYeHUX Mojened. OKpiM TOYKOBHX,
IHTEepBaNBHUX a00 HEUITKMX 3HAYeHb IPEIUKTUBHUX OLIHOK arperoBaHUX
MMOKA3HUKIB SIKOCTI BHPOOHMYO-JIOTICTHYHUX OO0’€KTiB, B TIPOLEC] NPUAHATTI
pileHb MOXyYTb OyTH 3aaisHi 3acobu iHdorpadiuHOro aHamizy, MO MOJNETHIIYyIOTh
aHaJli3 CTPYKTYPH arperoBaHuX NOKa3HHKIB JJIsl 0COOH, 110 MPUHMaE pillIeHHS.
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TH®OPMAIIAHI TEXHOJIOTTI Y COEPI MEHEJKMEHTY

Birynos M.€., Citnikos B.1.
XapKiBChKUI1 HAITIOHABHUH YHIBEPCUTET paJioeNIeKTPOHIKH, XapKiB, YKpaina

CyuacHi iH(pOpMaIiiiHI TEXHOJIOTIi TO3BOJISIFOTH CTBOPUTH €1MHE iH(popMariiiHe
cepeioBHIIe, (DI3MYHOIO OCHOBOIO SIKOTO € IHTErPOBaHI KOMITIOTEPHI Mepexi Ta
CHCTEMH 3B’SI3KY, SIKE JIO3BOJISIE CYNPOBOKYBATH Ta KOOPAUHYBATH SIK TEXHOJOTIUHI
TpoIiecH, TaK i JIJIOBY AiSUIbHICTH Oyab-siKOi opraHizauii. 30Kpema, Takui Miaxiza
niependavae TEXHiYHy, OpraHi3alliiiHy Ta METOAOJIOTIYHY IHTETpaIlil0 TAKUX 0a30BHX
HanpsIMKIB ~ YOPAaBIIHCBKOI ~ JISUIBHOCTI, SIK  BUPOOHHMYME,  OpraHizauiiiHui,
MapKeTUHTOBHH, (iHAHCOBHM, OyXTanTepChKuii, KaapoOBHH Ta  MPOEKTHO-
KOHCTPYKTOPCHKH.

IadopmariiiHi TEXHOJOTIT Ha MIANPUEMCTBAX ICHYIOTh Y CKJIafi Pi3HOMaHITHUX
iH(opMariifHIX cucTeM, iHPOPMALIITHIX KOMITIEKCIB Ta BHKOPHCTOBYIOTHCS y PI3HUX
CeTMEHTaX YIIPABIIHCHKOI MiSUTBHOCTI. 30KpeMa, Yy CTpaTeridHOMY MeEHEIKMEHTI
iHpopMariifHi  TEXHONOTii  3aCTOCOBYIOTBCA [UII  SKCIIEPTHOTO  OLHIOBAHHS
KOHKYPEHTHHX TIepeBar, a TAKO)K CHJIbHHX 1 CITA0KUX CTOPIH AiSUTBHOCTI HiZNPHEMCTBA;
y TPOEKTHOMY MEHE/DKMEHTI — JUIsi TPOBEICHHS AaHAITUYHUX 1 IPOrHO3HHX
pO3paxyHKiB,  MOJEJIIOBaHHS Ta  TPOTHO3YBAaHHS  CHTyallil,  OL[HFOBAHHS
ANIBTEPHATHBHUX BapiaHTIB MPOEKTHUX pillIeHb i BUOOPY ONTUMAJIBHOTO CEpel HUX; Y
chepi MapkeTHHry — s 300py, Kiacudikaiii, aHami3y Ta OIIHKH aKTyaJbHOI
iHdopmarii 3 MeTOI IUIAaHyBaHHS MAapKSTHHTOBHX 3aXOMiB, a TaKOX HPUAHATTS 1
peamizarii e(QeKTHBHIX MapKETHHTOBHX DIllIeHb; Yy JIOTICTHIN — JUIA TUIaHYBaHHS,
KOHTPOJIIO, aHaJli3y ¥ PEeryJroBaHHsS JIOTICTHYHOI CHCTEMH 3 METOIO YIIPaBIiHHSA
MatepiaJbHIMH TIOTOKaMH SIK Ha PIBHI OKPEMOTO MiIIPHEMCTBA, TaK 1 HA TEPHTOPIi
OKpPEMUX PETiOHIB UM KpalH; B YIPAaBIiHHI MMEPCOHAIIOM — JUIS TUIAHYBaHHS, OOJIKY,
no0Opy Ta aTecTallii Kaapis; y (GiHAHCOBOMY MEHEKMEHTI — Ut (DiHAHCOBOTO aHaJIizy,
IUIAHYBaHHS 1 KOHTPOJTIO 3a akTuBaMu mignpuemctsa [1]. Iopsin 3 uuM, aBToMaTH3aLis
JOKYMEHTOOOIry Ta CIy)kOM JTOBOJICTBA B OpraHizallii € OJHHM i3 BH3HAYAJIbHUX
YUHHUKIB €()EKTHBHOTO BUKOHAHHS yCiX (DYHKIII yIIpaBIIiHHSL

Ji1s eheKTUBHOTO YIIPABIIHHS HiNPUEMCTBOM 1HpOpMAIliiiHi TEXHOJIOTIT MarOTh
3a0e3MeYnTH: IOCTOBIPHHUIT Ta MOBHMIT 00K B IHOPMALIIHHUX CHCTEMAX YCiX aCIIeKTIB
BUPOOHNYO-KOMEPIIIIHOT AiSUIbHOCTI MiJINMPUEMCTBA; MiHiMi3awio iH(opMariiHoro
myMy Ta BigOip onTHMaibHOro o0csry iHQopmanii; parjioHaizalilo CHUCTEMH
OIIIHOYHMX TOKA3HUKIB, SIKICHHMA B3a€EMO3B’A30K MIXK IOTOKAMH 30BHIIIHBOT 1
BHYTPIIIHBOI iH(opMarii; TieBUil Ipolec MPUHHATTS PillleHb Ha BCIX PIBHAX iepapxii
YIIPaBIIiHHS.
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MOA0 BUSHAYEHHSI MICHE3HAXO/UKEHHSI KOPUCTYBAYIB
COHOIAJBHUX MEPEXK ITPU IHOOPMAININMHUX ONIEPAIIAX

Ckormiares O.0.
XapkiBcekuit yHiBepceuteT [loBiTpsanx Cui imeHi [. Koxxeny6a, Xapkis, Ykpaina

Bbazapnwmii C.B., Beromkin O.T'.
Hamionansuuit yHiBepcuteT o6oponu Ykpainu, Kuis, Ykpaina

3 Meroro mpoTtHmil iHpOpMAIHIM aTakaM NPOTHBHUKA IPOBOIITHCS iH(OP-
MamiifHi Ta TICHXOJIOTIYHI OIepallii, 0 BKIIOYAIOTh TAKOX IICHXOJIOTIYHI aKIii Ta
PPO3TOBCIO/KEHHS T ITOTOBJICHOI CTieniaabHOl iH(popMarii I IICHXOIOTIIHOTO BIUTHBY
Ha eMOIlii, MOTHBH, pallioHaJIbHE MUCJICHHS Ta TIOBEIIHKY ILTHOBOI ayIUTOpii HACEIICHHS
nportuBHEKa [1, 2].

B cydacHuX yMoBax HaiOLIbIIA yBara MPUIUBIETHCS 3aC00aM PO3MOBCHOPKCHHS
iH(hopmarii B Mepexi IHTepHeT, 0co0IHMBO — y collialIbHUX Mepexax [3, 4].

MeToro JI0TOBiIi € PO3POOJICHI MPOTMO3HIIIT 010 BU3HAYCHHS MICIC3HAXODKCHHS
KOPHUCTYBaYiB COLIAILHIX MEPEX MPH iHPOPMALIIHHNX OTeparisx.

VY nomoBim OOIPYHTOBAHO MEpeBard PO3POOJICHOIO METOMY, SIKi MOJIATalTh Y
MOJKITMBOCTI H0ro 3acTocyBaHHs 0e3 Oe3M0cepeIHbOro JIOCTYITy JIO TMPUCTPOIB arcHTIB
comiambHOI Mepeki. [Ipr mpOMy BHICOKa TOYHICTH BH3HAYCHHS MiCIIe3HAXODKCHHS
KOpUCTYBa4iB ~ OOYMOBJCHA  J@HMUMU  CYyMyTHHKOBUX  CHCTEM  [JIOOAJIHHOTO
TIO3HUIIIOHyBaHHS.

3acTocyBaHHsI 3aMPONOHOBAHOTO KOMIUIEKCHOTO METOIy BH3HAUYCHHS MiClie-
3HAXO/DKEHHsI areHTIB COLIAIbHUX MEPEeX A€ MOMJIMBICTD ITIIBUIIUTH €(QEeKTHBHICTH
MPOBeICHHS 1H(QOPMAIIIHHIX OTepallii 3a paxyHOK OUTBIII TOYHOTO BU3HAYCHHS [ILTHOBOT
ayMTOpil MPOTHBHUKA B paiioHI TpoBeJeHHs! orepatiiil. Hanpsmkom ynockoHaseHHs
PO3pPOOIIEHOr0 METOy MOKe OyTH HOro iHTerpalisi 3 KOMIUIEKCHUMHE iH()OpMAIiHHIMHE
CHCTEMaMH TICHXOJIOTIYHOrO BILUIMBY, 8 TAKOXK BHKOPUCTAHHS METOJB Ta AJTOPUTMIB
MaIIMHHOTO HABYaHHSI.
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JUSTIFICATION OF THE APPROACHES TO THE DEVELOPMENT
OF THE SUPPORT SYSTEM AND DECISION-MAKING
FOR THE TECHNICAL SUPPLY OF THE ARMY GROUP

Pavlenko V., Serpukhov O., Makogon H.
Military Institute of Tank Troops of National Technical University
“Kharkiv Polytechnic Institute”, Kharkiv, Ukraine
Lavrut T.
Hetman Petro Sahaidachnyi National Army Academy, Lviv, Ukraine

The management of technical support forces in Ukraine is carried out in
accordance with the military doctrine and legislation of the country. The following
aspects of management are traditional: strategic planning, budgeting and financing,
supply and logistics, maintenance and repair, personnel management, development
and modernization. At the moment, the following aspects are the most problematic:
technological backwardness (lack of access to advanced technologies, namely, the
lack of staffing of the unit with the nettle program and the WB system); logistical
challenges (complexity and limitations of logistics systems can complicate the
supply and support of technical support in the conditions of hostilities, namely the
delivery of ammunition, food, etc.); training and training of personnel (insufficient
qualifications and skills of personnel can make it difficult to effectively use modern
technical equipment and weapons) [1]. The report is devoted to the justification of
approaches to the development of a support system and decision-making on the
technical support of a group of troops, optimal according to the specified formalized
criteria. The authors consider the possibility of improving the technical support of
the troops based on the conducting hostilities experience against the russian
federation. The following are proposed as improvement criteria: development and
modernization of own technologies; partnership with foreign suppliers; development
of own military-industrial base; training and personnel training; introduction of the
modernization program [2]. After the formalization of these criteria, we can
conclude that the development of advanced technologies, modernization of
infrastructure, strengthening of cyber security, as well as improvement of personnel
qualifications — all these are critical directions of action to ensure effective and safe
military activity. There is also a need to focus on increasing resources and improving
the management system to ensure optimal use of available opportunities.
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MINIMAX CRITERIA FOR MILITARY DECISION-MAKING
IN SIMULATING COMBAT OPERATIONS
ACCORDING TO NATO STANDARDS

Kukhta A., Makogon H., Herasumov S.
Military Institute of Tank Troops of National Technical University
“Kharkiv Polytechnic Institute”, Kharkiv, Ukraine
Drabik S.
Hetman Petro Sahaidachnyi National Army Academy, Lviv, Ukraine

Traditionally, three methods are recommended for military simulation: belts,
avenues-in-depth, and fixed zones. These methods can be used separately or in
combination. In any case, the headquarters identifies the strengths and weaknesses
revealed during the military simulation. The level of detail depends on the available
time. The method of the interaction planning table allows the staff to coordinate
military actions in time and space in relation to the enemy's actions. The first element
(record) is the time or phases of the operation. The second element is the most likely
enemy actions. The third element is decision points for the military actions of one's
own units. The report discusses the minimax approach to decision-making for
analyzing the matrix (table) of action options for decision-making. Evaluation
criteria for offensive and defensive operations include: task accomplishment within
acceptable losses; rules of engagement (ROE); compliance with command directives
(combat statutes, orders, instructions, etc.); commander's intent and guidance; risks
[1,2]. After formalizing these criteria and introducing corresponding variable
weighting coefficients, the optimal solution finding task can be reduced to a linear
programming mathematical problem, the objective function of which will be
optimized according to the specified criteria. In this case, the variables of the
objective function correspond to the following unit operational procedures:
command; maneuver; fire support; protection; intelligence; sustainment. The
weighting coefficients obtained during the solution of the relevant problem can be
used as the optimal solution in forming the interaction planning table. In the authors’
opinion, further development of this approach is worth considering in the context of
the combat simulation visual-graphic representation results [3].
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SOME ASPECTS OF DETECTION OF UAV

Maharramov R.R.
Military Scientific Research Institute, Baku, Azerbaijan
Hashimov E.G.
Azerbaijan Technical University, Baku, Azerbaijan

Due to the increased demand for UAVSs that have been successfully tested in
recent local conflicts and wars, the Patriotic War and the ongoing Russia-Ukraine
war, well-known scientific institutions and companies in this field are constantly
developing and improving new types of UAVs, as well as working on effective
methods of fighting against UAVs [1-5]. An important aspect of effective
countermeasures to UAVs by air defense units is their early detection. Early
detection of a drone helps save time and make the right decision against it.

There are many methods for detecting UAVs. One of those methods is the
method of detecting drones through radiolocation stations [6-7]. Radiolocation
stations are an active means of monitoring the airspace. Controlling airspace and
detecting air targets using RLSs within a unified air defense system is a fairly
common traditional method. During the Patriotic War, the role of radiolocation
stations in controlling the airspace of Azerbaijan was very great. Thus, RLSs have
duly performed the problems of transmitting information to anti-aircraft missile
complexes or other types of troops for the detection, identification, and destruction
of UAVs that have entered our airspace. Airspace control of RLS is quite reliable,
but the problem of detecting UAVs remains unsolved for them [7].

Using an automatically operating electro-optical system placed on a bench at a
certain height for the detection of UAVs and the creation of an effective
radiolocation area, monitoring of the radiolocation station's dead zone can be
organized in various options. These options differ from each other mainly depending
on the speed of the automatically operating bench, the detection distance of the RLS,
how the electro-optical system is oriented and its viewing angle. It is clear that the
introduction of an one electro-optical system, which already operates automatically,
will lead to a reduction of the dead canyon of the radiolocation station. The issue
raised in this study is the development of a mathematical model of the detection of a
UAV, flying at a certain speed V in a dead zone, depending on the rotation period of
the bench and the number of electro-optical systems installed on it. The article
investigates the problem of detecting unmanned aerial vehicles flying in a dead
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canyon using an electro-optical system installed on a bench placed on a visual
observation post opened in the direction of the enemy's probable flight.
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METHODS FOR MODELING AND CONSTRUCTION
OF BROADBAND FIBER OPTICAL TRANSMISSION LINES

Zakaryayev Z.N., Huseynov A.G.
Military Institute named after Heydar Aliyev, Baku, Azerbaijan

The article shows models and methods for constructing broadband fiber-optic
transmission lines. It is proposed to develop a scenario for modernizing the
information and communication infrastructure of the regional data transmission
network to increase the maximum transmission speed along existing highways,
ensuring the quality and reliability of service. Modern technologies for the
construction of fiber-optic transmission lines based on the principle of wave
propagation are described. It also allows for increased bandwidth by transmitting
different modulations of code overload signals over the fiber optic cable. This
technology makes it possible to increase the efficiency of fiber use by distributing
light distribution directions and is implemented in fiber-optic elements available on
the domestic market. The design of complex technical systems, such as local,
corporate and telecommunication networks, is a complex multi-level process. This
involves creating an optimal system that uses its resources as efficiently as possible.
When designing a new network, the designer can predict how a particular network
link will be loaded and how large the calculations will be performed by a particular
network node. This is especially important when choosing a method for creating
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broadband fiber-optic transmission lines. Much attention should be paid to the
technical characteristics of optical cables. The versatility of broadband radio access
systems allows them to be used to solve a wide range of problems: the creation of
multi-service networks in large cities, backbone networks of mobile operators, hard-
to-reach areas, rural areas, suburban telephone communications, and convergent
networks of industrial enterprises [1-5].

When designing broadband access based on fiber-optic networks, special
attention should be paid to the following theoretical calculations: calculation of the
cost of optical connectors; mechanical calculation of optical cable design;
calculation of fiber reliability parameters in an optical cable; mechanical
characteristics and operational reliability; mechanical strength of optical fibers;
calculation of the risk of rupture from static loads and calculation of the reliability
of the optical fiber in the event of its rupture; calculation of dispersion distortions.

It should be noted that the theoretical assumptions regarding the loads applied
to optical fibers when using distribution cable networks are very similar.

In conclusion, it should be noted that modeling allows us to gain a complete
understanding of the process and evaluation not only at the level of average values,
but also about distribution histograms. In this context, there is a mode of
transmitting traffic with a constant data rate as well as network capacity. The use
of priority service mechanisms allows us to provide the best conditions for
transmitting delay-sensitive traffic for all types of traffic, even with the same
service intervals. Thus, various models can be implemented on the basis of a
graphical theory describing each of the reconstruction options. Each version has a
certain number of new channels and new fiber optic access network nodes. Using
modeling using known algorithms, data on load distribution in channels was
obtained and their utilization rates were determined. In addition, a number of
criteria will be developed to assess the effectiveness of the reconstruction option,
taking into account the specific conditions of the regional network.
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ANALYSIS OF MODULES AND SYSTEMS USED IN EFFECTIVE
CONTROL OF UAVs IN RADIO ELECTRONIC COMBAT
ENVIRONMENT

Rustamov A.R., Gasanov A.G.
Military Scientific Research Institute, Baku, Azerbaijan
Azizullayev M.G.
National Aerospace Agency, Baku, Azerbaijan

The experience of war and armed conflict of recent years shows that the use of
innovative methods in modern combat operations can increase the accuracy of weapons
and the ability to select targets, giving greater priority to information conflict, the
application of intelligence and armed UAVSs integrated with computer modeling, new
management and coordination systems. To significantly reduce manpower losses, as
well as create an advantage over the enemy both in terms of strength and morale-
psychology [1]. In this regard, detection of enemy targets and their resources, their
automatic recognition and tracking, as well as autonomous decision-making for
destruction with high-precision weapons or armed UAVs are considered promising
directions for UAVs [2-4]. Also, since the continuous shooting of small-sized and
inexpensive UAVs with expensive defence from attack of air missiles does not benefit
any country, the development of radio electronic combat systems against them has
reached a significant level [5]. radio electronic combat systems create major obstacles
in the flight and movement of UAVs along the route. These obstacles are UAV 's may
lead to loss or capture of its control by the enemy [6]. Reducing the dependence of
UAVs on satellite navigation. Thus, the signals received from the satellite are in a
single frequency range, which causes certain delays during the control of the UAV.
Therefore, it is important to analyze the modules and systems used in the effective
management of UAVs under radio electronic combat conditions. Radio electronic
combat (Electronic Warfare -EW) in order to prevent the use of radio frequencies by
enemy forces and to ensure their effective use by friendly forces eavesdropping is
activities such as detection and prevention of the enemy's actions and reducing their
effectiveness [7]. Below are the various modules and systems used in the effective
control of UAV in radio electronic combat conditions.

1. These are important control systems used to manually control UAVSs. The
operator controls the flight parameters and movements of the UAV through this
controller This control system includes Telemetry, Reciever, LI- po battery, Electric
motor, Android tab, 8-channel PWM board, Power module, GPS module, External
SWITCH, ESC and PIXHAWK MINI components.

2. Autopilot Systems: Autopilot systems are used for the automatic flight
capabilities of UAVS. These systems can follow pre- programmed routes, perform
special tasks and control the UAV during flight [7].

3. To the ground Control Program (GCS): From Earth management program of
UAV data monitoring, management making and exchange for use is being This
program to the operators PUA 's _ location, condition, battery level, video information
from cameras and other important data shows [8-10].

47



CyyacHi HanpsMn po3BUTKY iH(POPMAaLINHO-KOMYHIKaLiHUX TEXHOMOTi Ta 3acobiB ynpaBniHHA

4. GPS and Sensors: GPS and other various sensors of the UAV position certain
to do, the speed and height to watch and surroundings environment variables revealed
make for use is being this information is from PUA safe to fly opportunity gives [11-
13].

5. Control and Contact Links: UAVs with the operator connection keep for often
management and communication from connections use they do These links telemetry
modules tool with is being conducted. To this modular UAVs commands acceptance to
do and with the operator information exchange to take opportunity gives [7].

Above shown of modules combination radio electronic combat of UAVS in
combat conditions effective management to be done provided does and forward placed
various assignments successfully instead of to give opportunity gives.
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CHARACTERISTICS OF AMPLIFIED ANTENNAS
OF RADIO LOCATION STATIONS

Rustamov A.R.

Military Scientific Research Institute of the National Defense University;
Azerbaijan Technical University, Baku, Azerbaijan
Bayramov R.

National Aviation Academy, Baku, Azerbaijan
Binnetov M.

Azerbaijan Technical University, Baku, Azerbaijan

Phased antennas (PA) are a group of antennas in which each individual
radiator can be fed with different phase angles. Thus, an electronically controlled
antenna generates an electromagnetic motive force (EMF). As a result, the entire
antenna spectrum can be electronically bent. Electronic tilting is more flexible and
requires less maintenance than mechanical antenna tilting [1]. It is the interference
effect that is important in the principle of this antenna; that is, it is possible to
ensure that two or usually more radiation sources overlap depending on the phase
angle. As noted in the graph in Figure 1, in-phase signals of the same color are
reinforced and out-of-phase signals weaken each other. An interference occurs
when two pulses are sent from two radiators at the same time. At this time, the sign
is strengthened in the main direction and weakened in the lateral directions. By
feeding both radiators of the radiator group in phase, the signal from the upper
radiator is sent with a phase difference of about 22 ° (ie, a slight delay) relative to
the lower radiator. Therefore, the main direction of the general radiation sign has
changed slightly upwards. In the graphs shown, radiators are shown without
reflectors. Therefore, the size of the back lobe of the antenna radiation pattern is
the same as the main lobe. The direction of the back petal is also upward [2, 3].

a) b)
Figure 1. Two antenna radiators fed from one phase (a);
two antenna radiators fed from different phases (b)

If the emitted signal is passed through a phase control circuit, the direction of
its arc can be controlled electronically. However, this is not unlimited because the
efficiency of this antenna arrangement is greatest in the main arc direction
perpendicular to the antenna plane. Excessive bending in the direction of the main
arc increases the number and size of unwanted side lobes and reduces the surface
efficiency of the antenna. The sinusoidal rule can be used to calculate the required
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amount of phase shift. Any antenna structure can be used as a radiator in the
antenna field. By adjusting the amount of phase shift of each radiator according to
the most basic feature of a phased antenna, it can change the main direction of the
radiation beam as a result. A large number of radiators are used to obtain both
horizontal and vertical electromagnetic radiation in the antenna plane. For
example, in the AN/FPS-117 radar antenna, 1548 of these individual radiators are
used, so that the reception signal is similar to the diagram of the antenna shown in
Fig. 2. In contrast, modern multifunction radar devices use the technique of digital
formatting of the antenna pattern in the receiving path.
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b)
Figure 2. Images showing straight (a) and electron bending (b) antenna beams

Phase shifter circuit is required for each valve line. Multiple vertically stacked
linear arrays form a planar antenna. Such antennas are mainly used in places where
it is necessary to scan only in one plane, so in the example of the RRP-117 type
radar, the antenna is already rotated in the horizontal direction.

Figure 3. Linear phased array antenna

Thus, the planar array phased antennas all consist of single radiators, each of
them having its own phase shifter, and the radiators are arranged as in a matrix,
and this type of planar arrangement of radiators creates a common antenna system.
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MODELING OF AN ANTENNA SYSTEM FROM METAMATERIAL
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The problem with precise methods used in computer-aided design systems,
are high demands on computing resources resulting from their versatility, as well
as the numerical character of the results obtained, which cannot always be
interpreted correctly. Therefore, the construction of rigorous and efficient
computational point of view of mathematical models of spiral elements and
structures using these elements at its core, represents a pressing task today [1]. The
geometry of the structure under study is shown in Fig. 1.

a

Figure 1. Geometry of the studying structure

The algorithm for calculating wave numbers in a chiral metamaterial based on
the composite spiral elements of waves with right- and left-handed circular
polarizations includes the following steps.

Step 1. Calculation of the resonant frequency for a composite element is
based on Thomson's formula

1

) :ﬁ' 1)

where L is the total inductance of the composite chiral component; C is the
capacitance of the composite chiral component.

Step 2. Calculation of inductance and capacitance of a composite chiral
component:

N N (N VE
C=2Ci,L=HL{ZLi] , @)
i=1 i=1 i=1

where L; is the inductance of the i-th spiral component in the spatial structure of the
composite spiral element; C; — capacity of the i-th spiral component in the spatial
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structure of the composite spiral element (i =1,N); N is the total number of spirals
in a composite spiral element.
Step 3. Calculation of the capacity of the i-th spiral in the composite element:

2 _p2
I .10—114_7{(Ri +20)° R }(Ni _1)4_& Ni(Ri +1)
18In(2l; /1) -1 hy d cosq;

)

Ci=¢co

Step 4. Calculation of the inductance of the i-th spiral in the composite
element:
TENiZRi2

] @

Li=peo

Step 5. Calculation of the resonant frequency of a composite spiral element:

-1/2

N (N YEN
oo = []L (Z '—iJ 2G| - ®)
izt Ui ) i

Step 6. Calculation of wave numbers of waves with right- and left-handed
circular polarizations in a chiral metamaterial:

2
1+ 20ey, + AZBO(;)Z) . ©)

1-aey, C(coo -

krL =Kol ,[ec2

Based on the above expressions and algorithms, the results are obtained,
which are shown in Fig. 2.

50
S
g 0
o
% .50 L BandGap |
& —Experiment
& ——Simulation
o 1 00 1 1 1 1 I 1 I

125 130 135 140 145 150 155 160 165 170 175
Frequency, MH=

Figure 2. Dependence of signal transmission on frequency
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RESEARCH MULTISERVICE COMMUNICATION NETWORKS
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It is known [1, 2] that thanks to numerous experiments and studies conducted
over the last decade by scientists from various countries, today we can confidently
say that the traffic of Mingachevir modern multiservice telecommunication
networks with packet switching has a special structure that does not allow the use
of conventional methods based on Markov models and Erlang formulas and which
have proven themselves well in circuit-switched telephone networks.

The features in question are usually called manifestations of the self-
similarity effect teletraffic.

The described phenomenon significantly degrades the performance (increases
losses, delays, jitter) when self-similar traffic passes through the network, even in
cases where the average traffic intensity is much lower than the potentially
achievable transmission rate in a given channel [1,2,3].

To date, it has been shown that teletraffic in wired networks has a self-similar
structure when operating the widespread protocols Ethernet, OKC-7, VolP, TCP
[1-6]. Similar effects have also been found in packet-switched cellular telephone
networks.

Now we analyze methods for servicing a self-similar load in a system with
M/M/1/N queues [1, 3]:

e Average queue length in the system M/M/1/N:

(p/m)f(H)  {=(N+D[(/m) f (H)" + N[(p/m) F(HIN
1—[%f(H)]N+2 1-(p/m)f(H)

E[L(H)] = 1)

The average latency for the system under consideration is expressed as
follows:

E[L(H)]

BT O H1= 1 s

+(1/p). 2

The resulting expressions (1) and (2) determine the probabilistic-time
characteristics of multiservice communication networks and are an indicator QoS
and QoE.

Now let's look at the revenue model in self-similar traffic. An interleaved
fractal resuming process known as the ON/OFF model or packet burst model is
widely used to describe multiservice network traffic. In practice, when modeling
sources, the distribution OFF periods is often assumed to be exponential, and for
ON periods the Pareto distribution is most often used [2, 3].
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The Pareto distribution is defined by the distribution function as follows:
F(x)=1-(B/x)*, x>0,p>0, a>0. 3)

The mathematical expectation, variance and standard deviation of a random
variable distributed according to Pareto are determined, respectively, by the
following expressions:

1.M[x] =3-2H ; 2. D[x] = (3-2H)/ (1-2H) ; o[x] =/B—2H) /@-2H) , (4

From the last expressions (3) and (4) we obtain that if a>1, then the
mathematical expectation is finite, the dispersion is finite only for o >2 .
Multiple studies show [1, 2, 3] that the Pareto distribution has a “tail”:

P(x>t)=1-F(t)=(B/t)%ot™*. 5)

As can be seen from expression (5), for any values of 8 and o the rate of

decrease of the “tail” Pareto distribution is power law. Below we will denote the
Pareto distribution as P, (B,a) .

In addition to mathematical expectation and variance, a useful characteristic
of a random variable x when modeling queues is the square of its coefficient of
variation C,. For xe P, (B,a) from (4) and (5) we find:

DIx] -1
Cl=" (@ Y/ (a-2). (6)
YR

From expression (6) it follows that the coefficients variation—maore precisely,
their squares-are a measure of the spread values for the intervals of arrival packet
streams and their service intervals.
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THE INVECTICATION INDICATORS MULTISERVICE
COMMUNICATION NETWORKS IN THE PRESENCE
CORRELATIONS TIME INTERVALS BETWEEN PACKETS

Ibrahimov B.G., Hashimov E.G.
Azerbaijan Technical University; National Defense University, Baku, Azerbaijan
Talibov A.M.
National Defense University, Baku, Azerbaijan

It is known that when analyzing multiservice communication networks and
assessing quality of service parameters QoS (Quality of Service) of flows, such as
delay, delay variation - as a rule, assume not only the independence of threads, but
also the absence correlations within the queue [1, 2].

The works [2, 3] present queuing models taking into account the presence
correlations. The work [2, 4] presents the result of an analysis of the operating
parameters of the SDN (Software-Defined Networking) network, which takes into
account the presence of a cross-correlation sequences time intervals between
packets and packet processing times, while random time intervals between packets
are distributed according to an exponential law, which corresponds to the queue
model M/G/1.

In [4], an example estimating traffic quality of service parameters in a
G/G/1 system with a correlated queue was considered, while in [2, 4] a system is
considered where the Weibull distribution is used as an example of an arbitrary
distribution of G at both positions.

Now, taking into account the above, let's consider the mathematical model of
a correlated queue. Consider a communication channel with finite capacity
connecting two nodes - node 1 and node 2, which is similar to the approach shown
in [3]. Packets are transmitted from nodel to node2. Based on the model, the
variation of packet delay in the queue is found by the expression:

o(1)=y/D() . ()
If you enter the designation fy, (A)—the probability density of the random

variable W (here W is the waiting time for a packet in the queue), the delay
dispersion can be determined divide according to the expression [3]:

D[2] = [ [A-M(2.)]% fyy (M)d2 )

0
To take correlations into account, consider the approach shown in [1, 3] to
define two-dimensional probability densities using copul. When determining the
waiting time packet in the queue and delay variation, in fact, the problem comes
down to determining; fy, (*)—— the probability density function for the waiting

time in the queue.
In [2-5] it is shown that if we take into account Lindley’s assumption [1],
which is that the (i +1) -th packet will not wait in the queue if the condition is met
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that the time interval between the arrival of the (i + 1)-th and i-th packet is greater

than the delay time of the i-th packet at the network node, then we can write:
Ti(hp) = Xi(A) +Yi(w) (©)

where X; (1) - waiting time for the i-th packet in the queue; Y; (1) - service time.

Assuming that the process of transmitting packet streams is stationary, we
omit the index i, then expressions (3) will take the following form:

TR =X @R)+Y (1. 4)

In the following, we will consider the probability density functions of the
random variables under consideration:

fy () probability density function for the time between receipts;

fy (n) probability density function for service time.

Obviously, the degree of correlation between the time intervals between
packets and the processing intervals of packets in the queue can be assessed
through the copula parameter 6. The Pearson correlation coefficient is determined
by the formula [3, 4]:

E(X,Y)-E(X)-E(Y) _,

R(X.Y) = (02 -62)08
n

®)

As a result study, values of the average packet waiting time in the queue and
delay variations were obtained in the presence correlations between time intervals
between packets and packet lengths.
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DEVELOPING A SOFTWARE-RELATED
LANGUAGE CORPUS

Arif gizi N., Pashayeva Y.I.
Institute of Control Systems, Baku, Azerbaijan

A language corpus is an extensive and diverse collection of texts used as a
primary source for investigating and developing a language and improving
translation technologies. This corpus consists of texts collected from various
sources such as written samples, books, articles, websites, social media platforms,
etc. Language corpus are fundamental sources for researching and analyzing the
vocabulary, grammar, phraseology, and lexicon of a language.

This corpus allows tracking the dynamics, changes, and usage patterns of a
language. Additionally, they serve as convenient sources for collecting different
language forms, expressions, terms, and new words from different sources. Users
contribute to enriching the language, advancing language development, and
improving translation technologies by utilizing language corpus [1].

Strengthening communication among countries is a significant application
area of language corpus. By collecting expressions, terms, and words from
different languages, this corpus facilitates the convergence of various cultures and
languages.

People enhance the communication process with other countries by using
these words during conversations [2].

The purpose of this research work is to identify new words appearing on
websites in recent years and expand the language corpus accordingly.

The software selects new words from materials in various formats and then
compares them with the existing language corpus to determine whether they should
be added. Python and Oracle SQL programming languages are the most commonly
used and effective tools for this purpose.

Through this software, the process of preparing a language corpus and
analyzing texts in various styles becomes more efficient and faster. Furthermore, in
practical applications such as optimizing the search system and analyzing content,
the information obtained from the language corpus plays a crucial role in
determining which words are used more frequently.
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SENDING ENCRYPTED AUDIO FILES OVER THE INTERNET

Babayev E.M.
Institute of Control Systems, Baku, Azerbaijan

In recent years, the number of communication channels for sending
information has increased due to the development of technology. In connection
with the development and rapid spread of the Internet, sending audio information
over the Internet is of essential importance in communication. In particular, it is a
great advantage to send information quickly over the Internet in situations
requiring urgent communication. However, to prevent audio files from falling into
the hands of outsiders and data interference, the issue of increasing privacy and
security measures when sending audio information over the Internet becomes
relevant. Therefore, it is necessary to send audio information in encrypted form.
The constant emergence of new threats increases the importance of encryption
algorithms to ensure the privacy of audio information.

The aim of this research work is to ensure that audio information in wave
audio file format is encrypted using a particular encryption algorithm and sent over
the Internet confidentially and securely and to explore technological solutions in
this thread. At the same time, it is intended to evaluate the stability of the
encryption algorithm and create software based on these.

Wave audio files are widely utilized to store audio information in high-quality
and digital formats [1]. Wave files contain subsections called "chunks" in RIFF
(Resource Interchange File Format) format. Resource Interchange File Format
(RIFF), a tagged file structure, is a general specification by which many file
formats can defined. Wave files store audio information in two parts: header and
data sections. The header section defines the file's properties and data format, while
the data section contains the factual audio information. The header part remains
unchanged and is predefined when the software is created. Only the data part of the
audio files is encrypted and sent in chunks. Thus, this prevents spending additional
resources to encrypt the header part.

Audio information is encrypted using encryption algorithms, and the privacy
and integrity of information are protected. These algorithms are usually based on
symmetric or asymmetric encryption methods and utilize keys of different lengths
and encryption methods to increase security levels.

Advances in computer technology and computing power can make algorithms
that once thought to be secure vulnerable to attack. To counter these new threats,
updating the encryption algorithms according to the current technology is one of
the essential issues.

A well-designed encryption algorithm must be resistant to attack techniques.
It means that the algorithm is robust against known cryptanalysis methods and is
resistant to various attacks used to crack the key or encrypted text. Algorithms
such as AES (Advanced Encryption Standard), RSA (Rivest-Shamir-Adleman),
Twofish, and ChaCha20 are examples of more widely used algorithms for audio
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information encryption. Other encryption algorithms can also utilized, and new
ones can also developed. For instance, it is possible to use a special encryption
algorithm developed in Azerbaijan to encrypt audio information [2]. Thus, the
security and privacy of audio files can ensured by using the encryption algorithms
explained above. This research aims to provide the privacy of audio
communication over the Internet and contribute to the progression of this
technology.
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ARTIFICIAL INTELLIGENCE FOR TRAFFIC DATA ANALYSIS

Kuchuk N., Shyman A.
National Technical University «KhPI», Kharkiv, Ukraine

In the contemporary era, there exists a widespread acknowledgment regarding
the transformative potential of Artificial Intelligence (Al) development in
augmenting the operational efficacy across diverse sectors, notably encompassing
the transportation domain [1]. The burgeoning significance of Artificial
Intelligence in the realm of traffic data analysis is attributable to its adeptness in
processing vast datasets, discerning patterns, and prognosticating future trends.

The utilization of Al in traffic data analysis spans several domains, including
Traffic Flow Prediction, Anomaly Detection, Traffic Signal Optimization, Traffic
Pattern Analysis, Route Optimization, Traffic Incident Management, and
Intelligent Transportation Systems (ITS).

The integration of Al methodologies in traffic data analysis portends
significant advancements in transportation systems, fostering heightened levels of
safety, efficiency, and sustainability. Through the judicious harnessing of Al
capabilities, transportation authority’s stand poised to undertake data-driven
decision-making processes, optimize resource allocation, and enhance the overall
mobility experience for commuters.
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DEVELOPING OF ADYNAMIC SHIP OBJECT TO SIMULATE ITS
MOTION

Mammadzade F.M.
Baku State University, Baku, Azerbaijan

The study of the process of joint sailing of ships is considered in the research
work. For this purpose, each ship can be modeled as an independent object
participating in the co-floating. The aim of the article is to interpret the proposed
simulation model. Building a ship object that reflects the sailing characteristics of
real ships is based on the following principles. It is considered that the zone of joint
navigation of ships is quite limited and this zone can be considered as a flat part.
Therefore, depending on time, the coordinates of each object can be given by a
two-dimensional vector: x = x(t) € R?

Solution method. For the sake of simplicity, only the thrust force of its
engine and the resistance force acting in the opposite direction of the movement
are taken into account among the forces determining the movement of the ship at
the current stage. Therefore, the equation of motion of the object can be written as
follows [1]:

da? d
Ex = —CEI + F.

Here C- is the resistance coefficient of the environment, and its vector is the
drag force created by the engines, it acts as a set of control parameters;
F = F(t) € R

The position of the ship object at the observed time t is determined by its current
coordinates and the speed of movement given in the form of a vector. It is considered
that these coordinates represent the center of gravity of the object (ship). To simulate
the motion of the ship, the considered equation is solved numerically. The simulation
system is implemented in the C++ programming environment [2]. Depending on the
value of the control force, the coordinates and direction of the object at the next discrete
moments of time are determined. On the basis of this information, a picture of the ship
object is taken on the monitor according to the given moment of time. Simulation of the
co-floating process involves the co-simulation of the objects created in this way on the
monitor. In order for the vessels involved in the joint operation to move purposefully
and not to collide with each other at this time, the calculation of the control force for
each object is carried out based on the exchange of information about their current
state. Computer simulation of the co-floating process provides verification of the
adequacy of the decision-making system.
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CALCULATING SHORTEST TIME TO DIRECT MONITORING
CAMERA TO SUSPICIOUS FLYING OBJECT

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

The diverse capabilities of drones have made them increasingly prevalent for
use in areas of military tension, particularly along national borders. Their
adaptability and range of use in these conflict zones underscore their growing
significance in modern warfare and surveillance. To safeguard against the potential
risks presented by unmanned aircraft, it's essential to employ a range of
surveillance technologies across border areas, enabling the timely detection of any
objects that could pose a threat. These measures are vital in maintaining the
integrity of national boundaries and ensuring a proactive defense against any
unidentified aerial incursions (for example, [1-3]). One of the important issues here
is to be able to direct the monitoring camera towards this object as soon as possible
in order to be able to track the object when a suspicious flying object is detected by
the monitoring camera in the border zone [4].

In this research, a mathematical model was proposed to calculate the shortest
time for the video camera to be directed to the object when a suspicious object is
detected in the border zone monitored by video cameras.

The proposed method is based on the equations of motion of both the
potentially dangerous flying object and the tracking camera. So, as a rule, the
object of flight to the border zones moves in a straight line at a uniform speed, so it
is possible to identify the equations of motion of the object based on the
observation data. The motion equations of the tracking camera and the parameters
determining its position at the initial moment are also known. Based on these data,
a mathematical model of the problem of aiming the camera at the aircraft in the
minimum time was built. The numerical solution of the problem is carried out by
an iteration procedure. This procedure is realized by evaluating the functional
representing the current and target state. From here, the shortest time T to aim the
camera at the target is found.
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DEVELOPMENT OF A CAR LICENSE PLATES AUTOMATIC
RECOGNITION SYSTEMS

Zhi Kun, Liubchenko N., Podorozhniak A.
National Technical University “Kharkiv Polytechnic Institute”, Kharkiv, Ukraine

The massive integration of information technologies into various aspects of
the modern world has led to the fact that vehicles are considered as resources in
information systems. Since an autonomous information system is meaningless
without any data, there is a need to reform vehicle information between reality and
the information system. A car license plate detection and recognition automatic
system can act as intelligent equipment [1].

Car number plate automatic recognition system is used to detect license plates
in car images, and then do license plate recognition, that is, it should extract the
characters shown on the license plate (numbers and characters of Chinese, Ukraini-
an or/and Latin alphabets) [2].

The license plate recognition and reading system is an intelligent system that
can be applied in many areas (parking, traffic management, detection of violators,
pre-sale inspection of used cars, etc.) [3-5].

Taking into account the listed factors, there is a need to develop new and im-
prove existing algorithms for the detection and recognition of autonomous vehicles.

This report analyzes the problems of applying car license plate automatic
recognition systems. The main existing systems of recognition of autonomous ve-
hicles are considered. Special attention is paid to one of the most modern methods
using Machine Learning technology.
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DETECTION OF EXPLOSIVE OBJECTS USING ARTIFICIAL
INTELLIGENCE AND COMPUTER VISION

Levchenko D., Podorozhniak A.
National Technical University “Kharkiv Polytechnic Institute”, Kharkiv, Ukraine

Explosive object detection is a critical aspect of modern security protocols,
aiming to mitigate risks posed by potential threats in various environments [1].
Now it is one of the most significant topics for Ukraine, because full-scaled russia
invasion shown how much dangerous objects can be found on our territory: mines,
grenades, bombs that hasn’t exploded [2, 3].

The proliferation of explosive threats necessitates the continuous evolution of de-
tection methodologies to ensure public safety and national security. Traditional detec-
tion methods often rely on manual inspection or specialized equipment, which can be
labor-intensive, time-consuming, and prone to human error. The emergence of artificial
intelligence (Al) and computer vision technologies offers a promising solution by au-
tomating the detection process and improving the reliability of threat identification [4, 5].

The Al algorithms could be a valuable asset for a further development of re-
mote demining using aerial and ground drones, special equipment that will not
involve much human resources. Using Al and computer vision power this goal can
be achieved through the com-plex platform-independent application or software.

The functionality is a process detection of explosive materials or objects that
uses a few professionals to operate: finding a potentially dangerous object on the
ground using various sensors and detectors, then destroying them remotely and safe-
ly. Overall, especially these days, development of the software for detection of ex-
plosive objects can be a crucial asset for a slight requalification of the demining spe-
cialists that are risking to be harmed while performing their significant work. This
solution is going to be more financially efficient and human-safety oriented.
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DEVELOPMENT OF A BOARD GAME
ON THE TABLETOPIA PLATFORM

Skochko O., Podorozhniak A.
National Technical University “Kharkiv Polytechnic Institute”, Kharkiv, Ukraine

Board games are becoming an increasingly popular source of entertainment
and leisure. In 2022, the global market volume of such games was estimated at
USD 11.88 billion, and it is projected to grow from USD 13.06 billion in 2023 to
USD 26.04 billion by 2030 [1]. As for the domestic market, it is currently in a
stage of active growth [2].

There are over 20 board game publishers in Ukraine. Some of them are rapid-
ly expanding by offering localizations of foreign games, while others are starting to
publish their own original games [4]. In both cases, certain issues arise.

Currently, Ukrainians consume significantly more localized games from for-
eign authors than Ukraine develops for the global market. This is caused by various
factors: the influence of Russian monopolists who dominated the Ukrainian market
before the onset of the full-scale invasion on 24 February 2022, dishonest compat-
riots who pirates games, and so on. However, the main problem is the low level of
game design in Ukraine [5].

The purpose of this report is to create a high-quality unique product that can
compete in the Western market and bring us closer to the point where revenue from
invented games in Ukraine will exceed the expenses for their consumption.

The following tools were used for design and development: Google Work-
space, Notion, Blender, Adobe Photoshop, and Tabletopia.

The development plan includes several stages. Initially, it is necessary to
bring the project to the closed beta testing stage and start sending copies to pub-
lishers. Then, the art and visuals should be approved, and a stage of blind playtests
should be conducted. In the final stage, all errors and exploits need to be identified
and fixed, and the project should be prepared for printing.

After a while, if the project gains sufficient demand in Ukraine, work on lo-
calization into other languages and entry into the European market will be initiated.
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A VIRTUAL ENVIRONMENT
FOR LOAD BALANCING SYSTEM ARCHITECTURE

Radchenko V., Michal O.
Kharkiv national university of radio electronics, Kharkiv, Ukraine

To build a load balancing system architecture, you need to create an
environment that should be able to provide an easy way to deploy OpenStack in
combination with the basic SDN topology of the network. But currently there are
no ready-made solutions for combining OpenStack and SDN without the need to
invest in expensive physical infrastructure.

Because OpenStack and SDN (OpenFlow) technologies have experienced
rapid development and increasing interest in various fields in recent years. But the
OpenStack cloud computing platform lacks support for some advanced networking
technologies. Although OpenStack and specifically its Neutron networking service
have increasing support for OpenFlow-oriented technologies, such as the
OpenVSwitch plugin. But still many new networking technologies do not have
good support with OpenStack. One example of such technologies emerging in
SDN is Mininet, a widely used virtual network emulator for testing that allows for
rapid deployment, configuration, and modification of virtual network topologies of
varying complexity. Nevertheless, currently there are no ready-made solutions for
the integration of Mininet - a network with OpenStack. There are integrations that
include network virtualization, network function virtualization (NFV), etc.

ANALYSIS OF THE MAIN SOURCES OF UNCERTAINTY
IN THE PARAMETERS OF THE COMPUTING ENVIRONMENT

Andrusenko Y., Fesenko T.
Kharkiv national university of radio electronics, Kharkiv, Ukraine

Despite extensive research into uncertainty problems in recent decades in
various fields of science, the study of uncertainty for computing systems is limited.

Reducing the impact of uncertainty on the performance, scheduling
efficiency, security, and reliability of cloud systems is a rapidly growing research
topic. Its analysis becomes an integral part of the development of resource and
service planning strategies.

This paper provides an analysis of how to plan cloud computing considering
the uncertainty of resource provisioning, distributed computing dynamics, scaling,
lack of accurate information about the computation time of jobs to provide reliable
resource management solutions. The main goal is not to search for absolutely
optimal solutions, but to find good behavior that is not very sensitive to the effects
of changing environmental parameters.
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PO3POBKA CUCTEMMU OBCJIYI'OBYBAHHSA
TPAHCIIOPTHHUX 3ACOBIB

Jannnescekuii A.A., Jlioouenko H. 1O.
HarmionansHuil TeXHIYHAN YHIBEpCUTET «XapKiBCHKUI MOMITEXHIYHUH IHCTUTYTY,
XapkiB, YkpaiHa

B cyugacHomy cBiTi minmpreMcTBa 3 00CIYTOBYBaHHS TPAHCIIOPTHHUX 3aCO0IB CTH-
KarOTHCS 3 BEJIMKOIO KUIBKICTIO 3aB/IaHb, MOB'S3aHUX 13 3a0e3MeYeHHsIM epEeKTUBHOCTI Ta
0e3mepeOiiHOCTI IXHBOT MisUTHHOCTI [1]. OMHKUM i3 OCHOBHHX BHKJIMKIB € HCOOXITHICTh Y
BIPOBA/DKEHHI CyYacHHX Be0-3aCTOCYHKIB, sIKi 3a0€3e4yIOTh OINTHMI3allilo IPOLIECIB
00CITyTOBYBaHHSI, TiIBUIIICHHS AKOCTI TIOCITYT Ta 3pY4YHICTh ISt KOPHCTYBadis [2, 3].

MeToro DaHOTO NOCHIKEHHS € POo3poO0Ka TEXHOJOTIYHOTO pillleHHS BeO-
3aCTOCYHKY CHCTeMa OOCIYroBYBaHHsS TPaHCIOPTHUX 3ac00iB, CIIPIMOBAHOIO Ha
MiABUINCHAS ¢(EKTUBHOCTI YIPABIIHHA MiINPUEMCTBOM Ta MOJIMIICHHS SKOCTI
00CITyTOBYBaHHS KIII€HTIB.

VY pesynbTati HOCTIDKEHHS PO3IIBTHYTI PI3HOBUIIN Be0-3aCTOCYHKIB I 00CITyTO-
BYBAaHHS TPAHCIIOPTHHX 3aco0iB, iX kiacudikaiis Tta npuzHaueHHs. OcoOnuBa yBara
NPHJILICHA aHAaTI3y BPa3IMBUX MICIIb JIOJATKIB B KOHTEKCTI 1X Kiacuikallil Ta TeXHOJO-
Tiii po3poOKH. ApXITEKTypa BeO-3aCTOCYHKY 0a3yeThCsl Ha MOJYJIbHIM CTPYKTYpi [4], 1110
JI03BOJISIE ©(PEKTUBHO OpraHi3yBaTH ()YHKIIOHA CHCTEMH Ta 3a0C3MEUUTH HOr0 MacIil-
TabOBaHICTh Ta PO3IINPIOBAHICTb.

OpmHUM i3 KIIFOYOBHX €JIEMEHTIB Be0-3aCTOCYHKY € 0a3a JaHUX, sKa 30epirae
Ta 00pobIIsie BeMMKU 00cAT iHPOpMAIIii PO TPAHCIIOPTHI 3aCO0H, KITIEHTIB, 3aMO-
BIICHHS Ta iHmI maHi. s 3a0e3meueHHs ehekTuBHOI poOOTH 06a3u JaHUX Ta 3Me-
HIICHHS Yacy BIJINOBiIi HA 3allUTH BHKOPHCTOBYETHCS TEXHOJIOTISA iHIEKcaIll Ta
ontuMizamii 3amutiB. Po3poOka Be0-3aCTOCYHKY TPOBOIUTHECS 3 YpaxyBaHHSIM
npuHOUIiB responsive design [5], mo no3Boisie 3abe3neYnTH KOPEKTHE BigoOpa-
JKEHHsI Ha PI3HUX NPUCTPOSIX Ta PO3LUIMPEHHIX EKPaHIiB.
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PO3POBKA CEPBICY JJISI T'YMAHITAPHOI'O POSMIHYBAHHSA

Koponenxko C.O., Pubanka A K., Cxopiymia O.B., [Togopoxusk A.O.
HarmionansHuil TeXHIYHAN YHIBEpCUTET «XapKiBCHKU MOMITEXHIYHUH IHCTUTYTY,
XapkiB, Ykpaina

Ha cporoaHilmHii A€Hb TOCTPO CTOITh NMUTAHHS 3 PO3MIHYBaHHS BEIUKOI
wronti 3emiii. 3BUYAHUMKM METOJaMU el mpolec 3aiiMae ayke Oarato yacy Ta
JIFOJICBKUX PECYpCiB AJIs MEperyisiLy MICIeBOCTI, IIEPEBIPKH 3a JIONMOMOIOI0 MeTa-
JIONIyKayy 4y CHeliabHIX HAaBYEHUX cO0aK.

3 PO3BUTKOM MaIIMHHOTO HaBYaHHS [ 1] cTaso MOXKIMBUM IOJIETIIATH POOOTY
carepam.

Tenep HaBYECHI MOJEINI 3HAXOAATH MIHH 32 3HIMKaMH 3 KaMep Ta IOKa3yIOTh
Jie caMe BOHHU 3HAXOAWTHCH 1 skwid iX kmac [2]. Tomy cTBOpeHHS Takoi Mojeni oy-
e Ba)KJIMBO caMe 3apas.

3 MOMEHTY CBOTO CTBOPCHHS MAaIlMHHE HaBYaHHS CTaJl0 CEPHO3HOIO MiITPH-
MKOIO y BHpIIICHHI CKJIAQJHUX 3aBJaHb, Y TOMY YHCIi i B 00JIaCTi pO3MiHyBaHHS.
BukopucTaHHs CydaCHUX TEXHOJIOTH aJITOPUTMIB MAallIMHHOTO HABYAHHS JI03BOJISIE
ONTHMI3YBaTH MPOLEC BUABJICHHS 1 3HELIKOPKEHHS MiH, 3HU3UTH PU3UK JUIS XKUTTS
JIo/eil 1 MPUCKOPUTH BiHOBJICHHSI OCTPAYKAAINX PaHOHIB.

MeTor0 JaHOTO JOCIIIKEHHs € MiJBUIIEHHS e)eKTUBHOCTI, O€3NeKH Ta Mo-
JIETIIEHHSI PO3MiHYBaHHS 3a JIOIOMOrOI0 HaB4aHHA mojeni [3, 4], sika 3Morna 6
po3mi3HaBaTH Ta Kiacu(ikyBaTH MiHH IO Bifjeo a00 3HIMKaXx.

B pesynbrarti pobotu B mojanbuioMy Oyae OTpHMaHO HAaBYEHY MOJIENb JUIS
3HAXOKEHHS Ta KJIACH]iKaIlii MiH, TIepeBipeHO TOYHICTh Ta €PEKTHBHICTh MOJIENI.

Tako TIaHy€eThCsI aHAJII3 aHAJIOTIB Ta 1X HOPIBHSIHHS 3 OTPUMAHUMH PE3yITb-
TaTaMM ISl MOJIEI, SIKa TIPONOHYETHCS.
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BUKOPUCTAHHA TEXHOJIOTTH IITYYHOI'O IHTEJEKTY
JJIs1 AHAJII3Y OHKOJIOTTYHUX KJIITHH

IzromoB 1. /1., [Tomopoxkasik A.O.
HarmionansHuil TeXHIYHAN YHIBEpCUTET «XapKiBCHKUI MOMITEXHIYHUH IHCTUTYTY,
XapkiB, YkpaiHa

I Tyunwii intenext (L) B ocTaHHI POKK 3HAXOAUTH IHUPOKE 3aCTOCYBAHHS y Me-
JIMYHIN JTIarHOCTHIN Ta JIIKyBaHHI, 30KpeMa B aHai31 OHKOJIONTYHHX KIITHH. Bukoprc-
TaHHS METO/IIB MAIIIMHHOTO HABYAHHS Ta TIIMOOKOTO HaBYaHHSI JI03BOJISIE ABTOMATH3YBa-
TH MPOLIEC aHAJI3y MEJUYHNX 300pakeHb 1 3a0€3MeYUTH BUCOKY TOUHICTb JIIarHOCTHKH.

Hocigaumpki podotu B obmacti Bukopuctanss LI mig aHanmizy OHKOJIOTTIHIX
KJITHH MIAPOKO TPEJICTaBJICH] B JTiTepaTypi. 30Kpema, y pobori [1] mpoBeneHo anaimi3
eeKTHBHOCTI KiTacU(}iKamifHIK METONIB JUI BUSBJICHHS PAKOBHX 3aXBOPIOBaHH Ha
OCHOBI IITYYHNX HEHpPOHHHMX Mepex. Pe3ynbraTté mi€i poOOTH CBigUaTh MPO BHCOKY
TOYHICTB Ta HATIHHICTh 3aCTOCOBAHIX METOMIB Y JIarHOCTHUIII PaKOBHX 3aXBOPIOBAHb.

BaxnuBuM HanmpsMKOM JIOCHIPKEHb € 3aCTOCYBAHHS PI3HOMAHITHUX METO/IB
knacudikanii s aHanmizy Oioncii oHkosoriuHux KiIiTHH. Pobora [2] posrisnae
e(eKTUBHICTh BUKOPHCTAHHs aHCaMOJIEBUX Kiacu(iKaTopiB Uil paHHBOI JliarHOC-
TUKU OHKOJIOTIYHUX 3aXBOpIOBaHb 0Oaszyrouuch Ha TexHosorisx LI mus awamizy
300pakeHb OIOMICIT KIITHH.

OcHOBHI MeTO/IM OpraHi3aiii aHcaMOJIeBUX KiIacHU(iKaTOPIB BKIOYAIOThH CTe-
KiHT, Oerrinr Ta OycTiar [3]. KoxkeH 3 nux MeToAiB Mae cBOi 0COOIMBOCTI Ta Bil-
MIHHOCTI y MiaXoni 10 oOpoOKH JaHWX, MPOTe BCi BOHHM CHpPSMOBaHI Ha IMOKpa-
IICHHS TOYHOCTI Kiacu(iKaIlii Ta 3HWKEHHS pU3UKY TIOMIUTKOBHUX JTiarHO3iB.

MeTo10 Hamoro AOCIIUKEHHS € MPOJOBXEHHsI poOoTH i3 3actocyBaHHs LI
JUTSL aHAJi3y OHKOJIOTIYHHX KIITHH. Y TOJANBIIOMY O yIe PO3IIITHYTO TE€XHOJOTIT
CTEKIHTY IJIs1 pO3pOOKH aHCaMOJIEeBHX KIacH(iKaTOpiB, MO JO3BOJIUTH IMiABHITUTH
TOYHICTh KJIacudikaiii OHKOJOTTYHUX KJIITHH Ha TECTOBOMY HaOOpi IaHHUX.
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ONTUMIBALISI BUKOPUCTAHHA PECYPCIB K8s Y BUITAJIKY
BEPTUKAJIBHOI'O MACIITABYBAHHSA STATEFUL JOJATKIB

Pesa O.A., Kasmukosa KA.
Hamionansuuii aepoxocmiuanii yHiBepcuteT «XAl» im M.€. JKykoBcbkoro,
XapkiB, YkpaiHa
Kamvmkos A.B.
[pencraBanureo «Opaki Ier Centpan FOpon Cepgicuc b.B.», KuiB, Ykpaina

Texnouorii K8S 103B0oisI0Th THYYKO MaclTaOyBaTH BUKOPUCTAHHS PECYPCIB
Juisi 3a0€3NeYeHHs] BUCOKOT NMPOJYKTHBHOCTI, JOCTYNMHOCTI nonartkiB. OxpemMum
BHUIIQJIKOM € BepTHKambHe Maciirabysanus Stateful momatkis, mis skux Bkpait
Hebaxannit mepeposnonin pecypcie (CPU, memory) mix gac pocty CIOXKHBaHHS
(me MoOXXe BHMAaraTH NEpe3aBaHTaKCHHS 3 BTPATOIO NMPOMDKHHUX Pe3yNbTaTiB abo
MIPOCTOEM CEpBICY), Ta BaXJIMBO BYACHO BHUBUIBHATH PECYpCH, SKIIO BOHHU
CHOXHUBAIOTHCS MiHiManbHO. Ctanaapthuii GpyHkuionan K8s [1] Ha noTounuii yac
HE BPAaxOBYe€ TaKi BUNAAKH Ta HE JO3BOJISIE ONTHMAIILHO TIEPEPO3NOIUIHTH PECYPCH
qutst Takux Stateful gomaTKiB 1, BIANIOBIIHO, 3HU3UTH 3arajibHE MKOBE CIIOKHUBAHHS.

MeToro nomoBigi € mpe3eHTalis apXiTEeKTypH pilIeHHS Ta BHMOT [0
JOAATKIB, $IKi JO3BOJSIIOTh THYYKO Ta €(EKTHBHO BHKOPHCTOBYBATH PECYpPCH
knactepy K8s mis cnenudiunux Stateful nomatkis (anropurmu, 6asu nanux, JVM
JIOaTKH), 1110 MAIOTh Pi3Hi MaTepHi NOTped pecypciB y yaci, sKi 3aJJ0BOJIBHIIOTHCS
TLTBKY BEPTUKAIBHIM MacIITaOyBaHHAM.

Hnsa uporo 3ampomonoBano nojatd no Control Plane KS8s cremiamsaumin
cepBic, KM BUKOPUCTOBYIOUM MJaHI metric server abo ceppicy Prometheus,
aHaJi3ye BUKOPUCTAHHS PECypCiB KOXHHUM JIOJATKOM (BiIMOBITHIM KOHTEHHEPOM
B pod-i) 3a yacom 100u, AHEM TXHS, TOO. Ha ocHOBI moOyq0BaHnX Mojeneil Ta
y pa3i OYiKyBaHOI ITOBEIIHKH IOJNATKIB 3MIHIOIOTHECA KOHQIrypamiiiHi mapamerpu
requests KOHTEWHepiB, 10 3aBYacHO BHBLIbHSIE ab0 JOJae pecypcu 3
nepe3aBaHTaXXEHHSAM BiAOBiHOrO Poda y vac, HaiGinbIn Oe3meuHmii s 104aTKa
(3a3BUYail micns Ta OO MIKiB HABaHTa)XXeHH:). BU3HAYEHO BMMOTHM JI0 KPUTHUHHX
Stateful noxarkiB: miaTPUMKa B IBOX peIlIiK Ta Oe3neyHuil pectapT (30epexeHHs
Ta BiTHOBJICHHS TIOTOYHHX JAHUX).

B nomoBini HaBomsAThCS OIIHKM eEKTUBHOCTI 1inei, mepeBipeHi Yy
1abOpaTOpHUX YMOBax, Jie piBeHb HEOOXITHMX pecypciB 3HH3MBCA Ha 3-4%,
NIPUYOMY IeH IMOKa3HHMK HOJIMIIYETHCS 3 POCTOM PO3Mipy KJllacTepy, KilIbKOCTI Ta
pi3HOMaHITTS fonartkis (pod-iB).

Cnucok Jirepatypu

1. Kubernetes Scheduler. © 2024 The Kubernetes Authors | Documentation
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PO3POBKA MOBLIBHOT' O JIOTATKY JJISI ABTOMATH3AIII
POBOTH JOMKIJIBHOT O HABYAJIBHOI'O HEHTPY

I'yoxa O.C., I'yoka C.O.
Hamionaneauii aepoxocMiuanit yHiBepcuTeT iM. M.€. J)KykoBcbkoro
"XapkiBcbkHi aBialiifHui iHCTUTYT", XapKiB, YKpaiHa

B nanwmii wac criocrepiraetbcst OypXJauBe 3pOCTAaHHS Ta PO3BUTOK NPHBATHUX
JONIKUTHHUX HaBYAIBHUX IICHTPIB, a 0COOJIMBO THX, IO MPOMOHYIOTh AKICHY M-
roToBKy mitiaxis [1]. Sk mpaBuio, Taki JOMIKiNBHI HABYAJBHI LIEHTPH MPOMOHY-
I0Th JIOCUTH BEJIHKY KUIBKICTH PI3HMX PO3BHMBAIOUMX MpPOrpaM BiIMNOBIAHO 10 Ha-
xumiB autuan [2]. s KOXKHOI IUTHHE MOXKYTh C(HOPMYBaTH IIEPCOHATBHY IMPO-
rpaMy PO3BHTKY Ta HaBUYAHHS 3 ypaXyBaHHAM JESIKUX OOMEKEHb Ta peKOMEHIamii
(haxiBIiB TOIIKITHPHOTO HABYAJIHHOTO ICHTPY UL JOCATHEHHS HAMKpaImoro KiHIle-
Boro pesynbrary [3]. BaxumsuMm (akropom st GopMyBaHHS IEpCOHANBEHOT IPO-
rpaMH PO3BHUTKY Ta HaBUAHHS AWTHHH € oOakaHHA 11 OatbkiB. KpiMm Toro B Oara-
THOX NPHBATHUX JOUIKIJIBPHMX HABYANBHUX IICHTPaX € THydYKa CHCTeMa OIUIATH.
Bona BpaxoBye€ KilbKICTh JHIB (DAKTUYHO BiIBIJAHUX TUTHHOIO 32 MiCAIlb, a TAKOK
BPaxOBYETHCS sIKI 0a30Bi Ta 10JIATKOBI MPOTrpaMu JUTHHA BiABiAyBasa y ui aHi. Bei
i 3aBIaHHs 1 MPHU3BEIH 0 HEOOXIMHOCTI CTBOPUTH €UHY CHUCTEMY, sIKa BCE IIE
MOJE BpaxoByBaTH, 00po0IaTH Ta 30epiraTi.

MerToro nomoBiai € aBToMaTH3alisi poOOTH MPUBATHOTO JOMIKIJIBHOTO HaBYa-
JFHOTO IIEHTPY Ta IOJIETTICHHS Mpaii i1 CIiBPOOITHHKIB.

Jns BUpImICHHS [OHOTO 3aBAaHHS OyB pO3poOiieHHMA MOOITBHHU IOJATOK,
SKUil T03BOJISIE BECTH OOJIK JiTeil HABYAIBHOIO LEHTPY, B ABTOMAaTUYHOMY PEXKH-
Mi (popMyBaTH BapTiCTh MOCIYT 3 ypaxXyBaHHAM (DaKTHYHO BiJIBiIaHUX JHIB, BECTH
0011iK 6a30BUX Ta JOJATKOBUX MPOTpaM, SKi BifBiIyBasia AUTHHA, POPMYBATH cep-
TU}IKATH PO 3aKiHYESHHS NEBHUX MPOTrPaM Ta JIOIIKIIBHOTO HABYAIBLHOTO LEHTPY
B IIoMy. MOOUIbHHI M0AaTOK PO3POOJICHUH IJIsi JBOX OCHOBHHX ILTaThHOpPM:
Android Ta iOS.

HocnifHa ekcrutyaTailisi po3po0JieHoro MOOUIBHOTO J10J]aTKa Y paMKax IMpH-
BaTHOTO JIOMIKUJIBHOTO HaBYaJIbHOTO LEHTPY IMOKa3aja CyTTEBE CKOPOYEHHS 4acy
Ha peastizalliio BUIICOMUCAHUX 3aBIaHb.

Crucok Jirepatypu

1. IIpockypa O. B. Ilporpama "Quruna" / O. B. IIpockypa, JI. I1. Kounna, B. V. Ky-
3pMeHKo. — KuiB: Ocgita, 2016. — 288 c.

2. Cucoesa C. O. KonuenryaibHi 3acagu negarorignoi tBopuocti / C. O. Cucoesa //
[lemaroriyaa TBOPYiCTh, MAaHCTEpPHICTH, MpOQeciOHANI3M: MPOOIeMH Teopil 1 MPaKTHKH
HiIrOTOBKM BYMTENsl — BHXOBAaTeNls — BHKJIajada: Marepiani BceykpalHChKOI HayKOBO-
npakT. koH}. (Kuis, 2005 p). — K. : HITY, 2005. — C. 144.

3. I'yoka O.C., I'yoka C.O. AnanTuBHu MeTOA OLiHKK 3HaHb Ha 6a3i IRT. [IpoGremu
inpopmarusanii. 2019. T.1., C. 11. - https://studmat.club/prochee/tezi-dopovidej-problemi-
informatizaczii/11/

70



CyyacHi HanpsMu po3BUTKY iHPOpPMaLLIMHO-KOMYHIKaLiHUX TEXHOMOTi Ta 3acobiB ynpaBniHHA

PO3POBKA MOBIVIBHOI'O 3ACTOCYHKY BIPXKI
JJIS1 TIPOCYBAHHSI AKAYHTIB INSTAGRAM

Mowmot M.O., Maxuo A.B.
Hamionaneuuit aepokocMivamii yHiBepcuTeT iM. M. €. JKyKoBcEKOTO
«XapKiBChKUi aBiallifHUI IHCTUTYT», XapKiB, YKpaiHa

B Ham wac comianbHi Mepexi, 30kpeMa Instagram, akKTHBHO BHKOpPHCTOBY-
I0ThCS JUIS 3UTy4EHHS] HOBHUX ITOKYIIIB Ta/ab0 CHIJIKYBaHHS 3 IIJIOBOIO ayAUTOPi-
o [1]. 3pocTatounii HONMUT Ha MiABUIICHHS MOMYJSIPHOCTI CTOpiHKK B Instagram
CTBOPIOE MOTpedy B HOBUX MiJX0Jax Ta IHCTpyMeHTax Juisi 1poro. Came B 1[bOMY
KOHTEKCTI aKTyaJbHOIO € po3po0Oka MOOITFHOTO 3aCTOCYHKY, SIKHI JoIToMaratume
B IIPOCYBaHHI CTOPIHOK 3a JIOTIOMOTOIO JalKiB (BIT0100aii0K).

MeTo10 10MOBiAi € CTBOPEHHA Ta BIPOBAUKEHHS MOOUIBHOTO 3aCTOCYHKY
Oip>ki 71 IpoCcyBaHHS MOCTIB B Instagram 3a momomororo naiikis. B gomosini Ha-
BOJATHCS: aHAIl3 JITEpaTypH 3a MPEAMETHOI 00JacTio; omuc (YyHKIIOHAla Ta
apXITeKTypH CHCTEMH IO PO3POOIIIEThCS HA OCHOBI MOPIBHSAIBHOTO aHANI3Y TeX-
HOJIOTiH PO3POOKH J0JATKIB; OMKMC MPOEKTHHUX PIllIeHb; IHCTPYMEHTH CTBOPEHHS;
BUKOPHCTaHI TEXHOJOTIi Ta miaxoau 1o po3podku; UML-niarpamu I13 nst onucy
OKpEeMHX eJIeMEHTIB J0aaTKy; cxema bJI. JIist cTBopeHHs cepBepHOi YacTUHHU OYII0
BHKOPHCTAHO HACTYMHI KOMIOHEHTH: 1) JavaScript — kii€HTChKa YacTHHA, MPU3-
HaueHa s BiZoOpaxkeHHs Ta B3aeMofii kopuctyBauiB [2]; 2) React Native —
¢dpetimpopk It po3pobku MoOimeHOTO 3actocyHKy Ha JavaScript; 3) CKB]
MySQL - cxoBumie manux; 4)interpoBaHe cepenoBuiie po3podbku (IDE)
WebStorm Bin JetBrains, sxe Hagae po3mupeni 3acodu st poOOTH 3 pi3HUMH MO-
Bamu nporpamysanHs (JavaScript, HTML, CSS, TypeScript Tomo).

Ha 6ipxi peanmizoBana cuctema 0aliB SK OJWHUIG JUISI BUKOHAHHS 3aBIIAHb.
banmn MokHa OTpuUMAaTH 3a JIAMK 3arpoIOHOBaHMX Oip)KEI0 MOCTIB Ha akayHTax
Instagram pexnamonaBuiB. HakonuueHi BUKOHABLSIMH 0ally B CBOIO YEPry MOXKHa
BUTPATUTH Ha NPOCYBaHHS MOCTIB BJIaCHUX akayHTiB Instagram (ToOTO BUCTYNUTH
B POJIi peKJIAMO/IABIIS) — HAJAITOBYETHCS MEPENTiK BIACHUX MOCTIB IS MPOCYBaH-
Hs Ta Oro/KET B Oajiax Ui KOXHOTO Tocta. bynb sIKOro MOMEHTY MOXHA Ieper-
JISIHYTH CTAaTHCTUKY BUKOHAHHS 3aBAaHb. CTBOPEHO IHCTPYMEHT y BHUIUIsAlI MOOi-
JILHOTO 3aCTOCYHKY, SIKWil IOTIOMOKE KOpPHCTyBayaM Instagram IiIBUIIMTH aKTHB-
HICTB Ta TOIYJISIPHICTH CBOIX CTOPIHOK y COLIaJIbHIM Mepeski 3a JOIOMOTO0 JIaki-
KiB; BIH € KOPHCHUM JUII OCOOUCTHX KOPHUCTYBauiB, Oi3Hecy Ta iH(III0eHCepiB, 110
PO3BHBAIOTH CBii OHJIAHH-TIPOD1NE.

Cnucok Jirepatypu
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PO3POBKA IHCTPYMEHTAPIIO JIJISI INBUJKOI,
JTOCTOBIPHOI BI3YAJII3ALIT
TA OBPOBKH MEJJMYHUX 30BPAKEHb
B MEJMYHUX IHOOPMAILIMHUX CUCTEMAX

Jlemenko O.B., ITmicko O.O.
HauionaneHuii aepokocMiunmii yHiBepeutet iM. M. €. XXykoBcbkoro
«XapKiBChKHI aBiallifHUN IHCTUTYT», XapKiB, YKpaiHa

VY cydacHiii MeIMYHIH 1iarHOCTHILI Ta JIIKyBaHHI MEIMYHI 300pakeHHs BiJir-
paroTh KIIOYOBY poJib. BoHM HaaroTh JikapsM LiHHY 1H(OPMAIIO I NPUHHATTS
pilIeHp IIOM0 AiarHOCTHKH, IUIAHYBAaHHS Ta MOHITOPWHTY JIIKyBaHHS IAI€HTIB.
OpHak 00poOKa Ta aHadi3 BENHMKOTO OOCATY MEIUYHUX 300pakeHb MOXe OyTH
4aco- Ta PECYpPCOMICTKOIO 337adelo, MO0 YCKIAIHIOETHCS HEOOXITHICTIO MIBHAKOT
Ta JIOCTOBipHO{ Bi3yamizamii JaHuX y MeaunuHuX iHpopmariitanx cucremax (MIC).

MeTtor0 A0MOBIAl € PO3MIIAN MOXINBOCTEW BUKOPHCTaHHS CyYaCHHX TEXHO-
JIOTiH INITYYHOTO IHTENEKTY ISl PO3pOOKH e(heKTUBHUX IHCTPYMEHTIB Bizyali3arii
Ta 00poOku MeauyHuX 300paxkeHs y MIC. 3okpemMa, akIEHTYETbCS yBara Ha TeX-
Hoyorii Deep Learning Ta BUKOpUCTaHHI HEHPOHHUX MEPEX Ul aBTOMAaTHYHOI
00pOOKH Ta aHAI3y MEIUYHUX 300paKeHb.

OcHOBHUMH ITpoOJIEMaMu, SIKI BUPIIIYIOTHCS 3a JIOIOMOTOI0 Bizyasizamii Ta
00poOkn MeauaHuX 300paxens y MIC, € TOUHICTD AiarHOCTHKH, CKOPOUEHHS Yacy
aHawi3y Ta 3HIDKECHHS MMOBIPHOCTI MOMIJIOK IpH iHTepmpeTamii 300paxens. Ha-
TIPUKIIaJ, 3aCTOCYBaHHS HEHPOHHUX MEPEX Ul aBTOMAaTHYHOTO BHSBJIEHHS MaTo-
JOTIYHUX 3MiH Ha 300paXeHHSX pPEHTTCHIBCHKUX 3HIMKIB a00 MarHiTHO-
pe3oHaHCHOT ToMoTrpadii 103BoMIsIE HE MTUIIE 30UTBITUTH MBUAKICTH aHAII3Y, ane i
IiIBUIINTH TOYHICTb J1arHOCTHKH, 110 B CBOIO YEPry CIIPHSE MIBUIAKOMY NPUHHAT-
TIO PillIEHb I[0/I0 TOAANBIIOTO IUIaHy JiKyBaHHs [1].

3anpornoHoBaHi IHCTPYMEHTH Bi3yasi3allil Ta 00pOOKH MEAMYHHUX 300paKeHb
0a3yr0ThCSl Ha Cy4acHUX ajrOpUTMax INIMOOKOTro Ta MallMHHOTO HaB4YaHH:. BoHn
BKIIFOYAIOTh B ce0e METOJM CerMeHTarii, kiacudikailii, BUSBJICHHS aHOMAaJiil Ta
AQHATOMIYHHMX CTPYKTYP, SKi JI03BOJISIIOTH pealli3yBaTH IIBHJIKUI Ta aBTOMaTH30Ba-
HUH aHaJi3 MEJUIHUX 300paxens [2].

Po3po0iieHi iHCTPYMEHTH MOXYTh OyTH BHKOPHCTaHI B PI3HHX Taly3siX Me-
JWILIIHY, BKJIIOYAIOYH PajioJIoTiio, OHKOJIOTII0, HeHpoXipyprito Ta iHmi. Buxopuc-
TaHHS [IMX TEXHOJIOTIH J03BOJINTH NOKPAIIUTH SIKICTh HaIaHHS MEIUYHHUX MOCIYT
Ta 3a0e3MeYnTH OB MBHIKE Ta €PEKTHBHE JIIKyBaHHS Nalli€HTIB.
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THTEPAKTUBHUM BEB-IOJATOK
JAJIs1 BPOHIOBAHHS CTOJIMKIB Y PECTOPAHAX

CesoctesHoBa O.M., Jleresin H.B.
XapKiBChKUIT HAITIOHAIBHUH YHIBEPCUTET paJioeNIeKTPOHIKH, XapKiB, YKpaiHa

Ha cphoroaHimniHiii aeHb, HaBITh MICNI MaHAEMil, KOJH OINBIIICTh JIIOACH Ta
pecTopaHiB MepelIIn Ha OHJIalH-I0CTaBKY, BCE e 3aJIMIIMINCH Ti, XTO 0aXXaloTh
MIPOBECTH CBIi Yac cepej NPUCTOWHOT 0OCTAHOBKH y PecTopaHi. 3BICHO, 1€ MOXe
OyTH HE MOBCSKICHHE MPUIHATTS TKi, a sIKach JII0Ba criBOecia abo SKUHCH CBsI-
TKOBHH 3axif. | U1 BChOTO IBOTO NONEPEHBO Tpeda 3aMOBHUTH CTONIHK, a CalTiB 3
Takoro (QYHKIII€I0, HA TaHUH Jac, He ayke Oararo.

3a3Buuaii OpOHIOBAaHHS CTOJHKIB BiIOYBa€eThCS depe3 A3BIHOK IO Tere(oHy.
AJe HUHI, y epy IHTEepHETY, KO)KEH PecTOpaH 3aBiB BIACHY CTOPIHKY, y SKiff MOX-
Ha HE TUTBKH 3aMOBHTH cO01 CTOJHK, a i e MOIUBUTHICH Ha aCOPTUMEHT Tki. [HOI
BJIACHI CAiTH MalOTh 3aMOBJICHHS DXKi 0Apa3y 3 OOMpaHHIM CTONHMKA, ajle JIe caMme
BiH Oy/ie 3HAXOAUTHCH HEBITOMO. A [T 6araThoX JIFOJCH, e IPUHITUIIOBO.

MeTo10 XONOBIMI € OMUC CTPYKTYPH BeO T0IATKy, OPIEHTOBAHOTO HA HaJaHHI
3pYYHOTO ISl KOPUCTYyBaya JOCBiJ BUOOPY Ta OpOHIOBaHHS CTOJIMKIB Yy pecTopa-
Hax.

3BiCHO 11100 3a7I0BUILHUTH KOPUCTYBaya MOTPiOEH 3p03yMiNnii Ta NpUEMHHIA
i oueit inTepdeiic 3apmaku HTML ta CSS. Ase rapauii inTepdeiic — e Jiuiie
ITOJIOBHHA BiJ] TOTO, IO MOTPiOHO VIS MOBHOIIIHHOTO M0AaTKy. s Toro, mob 1o-
JIaTOK MpALfOBaB, BUKOPHCTOBYBaBcs JavaScript.

JavaScript — ue s3uK nporpamyBaHHS BiIOMUI THM, 110 J]aB MOXJIUBICTb 3'sl-
BUTHUCS CyYacHHM BeO-ZolaTkaM, KapTaMm Ta couiaibHuM Mepexam [1]. Llle oxgna
foro mepepara — Ie BeNHMKa KUTBKICTH 0i0mioTek Ta (peiiMBopkiB. [Ipuximamom
ciyrye React, HeBenuka, ane Jyxe BaXinBa 0i0nioTeKa, siKa J03BOJISIE CTBOPIOBA-
TH iHTep(eiich KOpUCTyBaya 3 OKPEMHUX YacCTHH, SIKi HA3UBAIOTHCS KOMIIOHEHTAMH.
ABex BCl po3MOBH 1po 0i0IioTekH Bakko nounHatu Oe3 3raaysanHst Node.js —
cepeqoBHIlle BUKOHAHHS JavaScript, 110 BHKOPHCTOBYETHCS TSI CTBOPEHHS MOB-
HodyukiionaneHux mporpam. A 3 Node.js #ime NPM (Node Package Manager)
3aBJISIKH SIKOMY € JJOCTYII JIO 3py4YHOTO 3aBAaHTA)KCHHS Ta BUKOPUCTAHHS BCULIKHX
6i0uiorek. J{ns moOyn0BU cepBEpHOi YAaCTHHU 3aCTOCYHKY, a TOOTO peecTparisi Ta
3aMOBJIEHHsI KOpHUCTyBada OyB BUKOpHcTaHUH ppeiiMBopk Express.js. Takox, mo6
30epiraT J1aHi Mpo KOPHCTYBauBi, PO MicTa, Xy Ta pecTopaH B3arajomy Oyna
BHUKOPHCTaHHA pessiliiiHa cucTeMa KepyBaHsa 06azamu qanux MySQL.

Cnucok Jirepatypu

1. Haverbeke M. Eloquent JavaScript: A Modern Introduction to Programming. 3-te
Bua. San Francisco, California, United States of America : No Starch Press, 2018. 472 c.
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PO3NOAITEHA KOMI'IOTEPHA CUCTEMA
OBIT'Y JOKYMEHTIB

T'op6awos B.O., [isH B.P.
XapKiBCHKHMIA HALlIOHAIFHAN YHIBEPCHUTET PaIioeIeKTPOHIKH, XapKiB, YKpaiHa

PerysoBaHHs poOOTH aaMIHICTPAaTHBHUX CHCTEM MPOBAAUTHCS 3 JJOTIOMOTOI0 Me-
xaHi3My JToKyMeHToo0iry [1]. IIlopoky B TAKMX cHUCTeMaX IMPKYITFOIOTh IECSTKH Pi3HUAX
BUJIIB JIOKYMCHTIB, i KOXCH 13 JIOKYMCHTIB € BHKITIOYHO BKIUBHUM JUTs 3a0€3MICUCHHS
TIpaIe3/1aTHOCTI CUCTEMH 3arajioM. B yMOBax po3BUTKY aIMiHICTPaTHBHOI CHCTEMH IPO-
Onema 3a0e3reyeHHs! HaliiHOCTI Ta eheKTHBHOCTI JOKyMEHTOOOIry HaOyBae Bce OLib-
101 aKTyasbHOCTI. B po0OTi MPOMOHY€ETHCS BIPOBAKEHHS €IEKTPOHHOI CHCTEMH [0~
KyMEHTOOOII'y Ha BUpIIIEHHS 3a3Ha4eHOiI IIPOOJIEMH B aJIMiHICTPaTHBHIN CHCTEMI BUIIO-
TO HABYAJIHOTO 3aKJIay.

MeTtoro TOCTIDKEHHS € aHaji3 iHPOPMAIIIIHOI CHCTEMH BHIIIOTO HaBYAJIBHOTO 3a-
KJIay Ta po3poOKa MOJeINi eJIeKTPOHHOI CHCTEMH JOKyMEHTOO00Iry. Y 3B'I3Ky 3 TOCTIH-
HHM PO3BUTKOM Ta YKPYITHCHHSM IIEPCIICKTUBHUX CHCTEM, HHHI HA CYTPOBIA JOKYMEH-
TOOOIr'y BUTpAYaEeThCs Ieaai OUTBIIIi MOAChKUi pecype. Omxe, mpobdiema Horo onTu-
Mizauii y CKIaJHUX aJMIHICTPaTUBHHUX CHCTEMaxX HaOyBae BCe OLIBIIOI aKTyaJbHOCTI. 3
PO3BUTKOM 1H(OpPMALIHHUX TEXHOJIOTIH 3'sIBIIACcs MOXKIUBICTD OUBII e(heKTUBHOI Op-
TraHi3aLlii mpoLecy JOKyMEHTOOOIrY i3 3aCTOCYBaHHSIM 0a3 JaHWX, 3aCO0IB EJIEKTPOHHOTO
T ITHCY Ta IHIIUX MPOrpaMHUX 3ac00iB. CTBOPEHHS ONTHMAIIBHOI €IEKTPOHHOT CHCTEMH
JOKYMEHTOOOITYy Tiepeidayae Mmonepe/IHiil aHai3 MpeIMeTHOT raTy3i Ta MOJCITIOBAHHS 1i
ACIIEKTIB.

JUtsi OCSTHEHHS TIOCTAaBJICHOI METH BUPIILIEHO Taki 3aBiaHHs. JlocmimkeHo npo-
BiJIHI METO/I CHCTEMHOTO aHANI3y Ta cepel HMX 0OpaHo HAWOUTBIT IMiIXOISAIINA METO
JUTSL MOZICITFOBAaHHS PO3TOIUICHOT aIMiHICTPAaTUBHOI cHcTeMH. Ha TizicTaBi mpoBeieHOro
aHaJI3y OOpaHMM METOAOM ITTOOYIOBAHO MOJIETb CHCTEMH JOKYMEHTOOOITY y BHILIOMY
HABYATLHOMY 3aKJIaJi.

Taky cucteMy 3py4HO YSIBUTH SIK CHCTEMY 3 PO3IOAUICHUMH MOIYJISIMH, TaKOXK
BUJIUIMBIIH KITIEHTCHKI Ta CePBEPHI YaCTHHH. J[Jist pO3pOOKK MOJIEi CHCTEMHU JTOKYMCH-
TOOOIrY cepesi BENUKOI KIJIbKOCTI PI3HOMaHITHUX METO/IiB CHCTEMHOT'O aHai3y Ta Ipoe-
kTyBaHHS BuOpaHo metog COMET.

Bu3sHauanbHUMKM YHHHUKAMH BHOODY I[OTO € HOr0 OPIEHTOBAHICTH HA PO3POOKY
CHCTEM pEaJIbHOro 4acy i PO3NOJUICHHX CHCTEM, 1 HABITh MOXJIMBICTb BUKOPHUCTAHHS
€IMHOTO METOJy SIK aHaJIi3y NpPEeMETHOI 00JIacTi, TaK MOAAJIBIIOTO MPOEKTYBAHHS JI0-
KJIaJIaHHSL.

I[NpakTnyna 1iHHICTE POOOTH MOJISTaE y OTPUMaHHI MOZENI a/IMiHICTPATUBHOI CHC-
TEMH IS ITOJIAJIBIIIOT0 aHaJIi3y Ta 3aCTOCYBAHHSI B KBIBAJICHTHUX CHCTEMAX.

Cnucok Jirepatypu

1. H. Gomaa, Designing Concurrent, Distributed, and Real-time Applications with
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ABTOMATHYHA BAHKIBCbKA CUCTEMA BU3HAYEHHS
KPEJUTHOI'O PEUTHUHI'Y KJIIEHTA

T'opbagos B.O., banincekwuit [1.1.
XapKiBCHKHMIA HALlIOHAIFHAN YHIBEPCHUTET PaIioeIeKTPOHIKH, XapKiB, YKpaiHa

[poTsirom ocTaHHIX AECATUIITH OaHKIBChbKa CTPYKTYpa 3Ha4HO po3BuBaacs. Ki-
JIBKICTH KJIEHTIB CTPIMKO 3pOCiia; PO3LIMPIOETHCS CIIEKTp OaHKIBChKMX mociyr. Curya-
LSl HA Cy9acHOMY PHUHKY XapaKTepHU3Y€eThCsl BUCOKUM pIBHEM KOHKypeHIIii. PHHOK npu-
6:m3HO B 1,5 pasu niepeHacuyeHui POTIO3HUILIIERO MOCIYT.

[HIIMMYK cioBamu, Harepen BioMo, 1o 1/3 mocnyr, siKi IPOTIOHYIOTHCS, HE MOK-
pHBaroOThCS TonuTOM; 10 1/3 BHpoOIeHoro ToBapy He Oyzme peaizoBaHo [1]. ¥V Takmx
YMOBax TOJIOBHIM 3aBIAHHSM OY/Ib-5IKOTO ITiIpHeEMCTBA 9r OaHKY € po3poOKa Ta 3acTo-
CYBaHHS METOIIB, sIKi 3a0e3MeuytoTh CTaOlTbHY Ta MillHy KOHKYPCHTHY TO3HIIIO Ha PH-
HKY.

OTxe, OCHOBHUMH IUBIMA JJaHOT pOOOTH €:

1. mocimKeHHS METO/IIB 1 TEXHOJIOT M, III0 3aCTOCOBYIOTECS B OaHKIBCBKIH cdepi
JUIs1 BUPILICHHS 3aB/IaHb TIPOLECY KPEAUTYBaHHS

2. pO3pOOUTH CHUCTEMY, sIKa TO3BOJISIE OpraHizaiii a00 OaHKy MaTH KOHKYPCHTHY
TriepeBary HaJi oJliOHMMH OpraHi3allisiMi a00 OaHKaMu B Cy4acHIl PHHKOBI# cUTyalli.

Y poboTi nependavaeThes, MO CErMEHTAIlisl KITIEHTCHKOTO PUHKY JIOTIOMOXKE Op-
raHizaiiii 200 OaHKy Kpallie 30pi€HTyBaTUCS B CY4aCHOMY OI3HEC-CEPEIIOBHIILL.

AHaIti3 HeIOMIKIB iCHYIOUHX CIIOCOOIB OIiHKH INIATOCTIPOMOYKHOCTI (Di3NIHOT, Y
JaHiil poOOTi 3aIPONIOHOBAHO BUKOPUCTAHHS ITYYHOI HEHPOHHOI MEpEeXi TSl BUPIIICH-
HS 33/1a4l BU3HAUCHHS TPYIH PU3MKY, PECYPCIB I CTBOPSHHS MOMKIIMBHX 30HUTKIB 32
KpEJMTaMHU Ta BU3HAYCHHS IIATOCIIPOMOXKHOCTI TO3HYANbHIKA. ONTHMAIBHIM PillieH-
HSIM € BHOIp IFOTO METOIy JUTs BHUPIIICHHS MOCTABICHUX 3aBJIaHb, OCKUIGKU Ha eTari
CerMeHTAIlii TIOTOYHOTO KITIEHTA Ta JIOJIaBaHHs HOBOTO KITIEHTA JIO OJTHOTO 3i chopMoBa-
HMX KJIACiB LIe METOJI HAJIA€ MOMKIIMBICTh PO3JUIMTH TEPECidyHi KIIACH, TAKUM YHHOM,
LeH MeTOJI I03BOJIsIE BU3HAUMTH TOYHIIIE KUIBKICTh KJACIB Ta iX XapakTepHCTHKU. Ta-
KAM YMHOM, LI METO[| IO3BOJISIE OUTBII TOYHO Mepe0adnTd MOMKIIMBOCTI KITIEHTa Ta
HOro MOBE/TIHKY.

ExcriepuMeHTaIbHI BUIIPOOYBAHHST PO3POOJICHOrO MPOrPaMHOIO J0JaTKy Mpo-
BO/IVWJTKCS 3 BUKOPHCTAHHSM pealbHUX OaHKIBChKUX JaHuX. Lle uepes 3axuct KoH(iIeH-
uiiiHoCTi. TecTyBaHHS Ta TpeHyBaHHS POBOWIIMCH 3 BUKOPHCTAHHAM Pi3HUX HAOOpIB.
Pesynbrati TecTyBaHHS OyiM TaKMMH 5K 200 HaBITh KpaIlMMH, HDK PE3yJIbTaTH TECTY-
BaHHS 1HIIUX METOIB.

[NepeBaroro mpOTO PIIICHHS € HOr0 TOYHICTH (MOYKIMBICTh BU3HAYCHHS 00'€KTIB,
SIKi HAJISKATh JI0 TIEPECIYHMX KIIaciB).

Cnucok Jirepatypu

1. Malhotra, N. and Birks, D. (2003) Marketing Research. An Applied Approach, 2nd
European Edition, Prentice Hall.-960c.
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METO/M 3TJIAJJIZKYBAHHSI CUTHAJIIB
3A J1OIIOMOT' OO0 OJHOPITHUX HEPEKYPCUBHUX ®LJILTPIB

Oininmenko 1.B., Koponpkos 1.O.
XapKiBChKHUI1 HAITIOHANBHUH YHIBEPCUTET pagioeIeKTpOHIKH, XapKiB, YKpaiHa

udposi GinbTpy 3aiiMaloTh B 3B'I3Ky OJHE 3 HAHOUIBII BayKIMBUX MiCIb B
00poOui curnanis. HaiiBaknusima ocoOnuBicTh nugpoBoro ¢iaprpa momnsrae B
TOMy, IO MiIOOpOM MNEBHUX 3HA4Y€Hb KOEQIUi€HTIB PI3HUIEBOIO PIBHSIHHS, IO
ONMCY€E BUXIJAHWUM CUIHal, MOKHa BUKOHATH IEPETBOPEHHS BXIJHOTO CHIHAIY.
Cam npucTpild, o peatizye HUdpoBy (GiIbTpalito, MOXKe MaTH KOMIAKTHI PO3Mi-
pu i He Oyne BEMaraTé OCOOJIMBOTO TEXHIYHOTO HAJAINTYBAaHHS, Ha BIIMIHY Bif
ananorosux. [1ig TepminoM mudpoBuit GiNBTP pO3yMirOTH anapaTHy abo mporpam-
Hy peasi3almilo MaTeMaTHYHOTO aJITOPUTMY, BXOJOM SIKOTO € IM(POBHI CUTHAI, a
BHUXOZOM — IHIIAN U(POBHIA CUTHAI 3 TIEBHUM YHHOM MO#(piKoBaHOIO (GopMoTO i
/ ab0 aMILTITYTHOIO i (ha30BOO XapaKTEPUCTHUKOIO.

QinpTpy MOXHA PO3IUIATH HA TPH TUMHU: PUIBTPU 3 KIHIIEBOIO IMITYJIBECHOIO
xapakrepuctukoro (KIX-dinbrpu), GinbTpu 3 HECKIHUECHHOO IMITYJILCHOIO Xapak-
tepuctukoro (BIX-dinerpu), anantusHi dinbTpu.

MeTor K0NOBiTi OYJIO PO3MIISIHYTH OTHOPIIHI HEPEKYPCHUBHI (QIIBTPH.

Bynu nocnimxenHi 4 Buau nux QuibTpis:

pyxomoro cepennboro (SMA);

3BaKEHOTO pyXoMoro cepenaporo (WMA);

eKCTIIOHCHIIIaTbHOTO PyXoMoro cepeaaboro (EMA);

eKCIIOHEHIIIaNbHe 3BaXxkeHe pyxome cepente (EWMA).

VY nmomoini Oymu po3risHYTI IX NepeBaru Ta HEOOJNIKH, Hampukiax, SMA
(GUIBTPH € ONTHMAIBHUMHY VIS IPUYIIEHHS aJATUBHOTO LTyMY IIPH OJHOYaCHOMY
30epeXeHHI MBHUIKOCTI HAPOCTAHHS MEPEXiTHOI XapaKTePUCTUKH, YU 3aIi3HCHHS Y
¢ueTpax EWMA. Sk i Oynb-sikuit Meron 3riamkyBanHs, EWMA Moxe BHOCHTH
HEBEJIMKE 3ali3HEHHS B CUTHAJ, OCOOJIMBO MPH MalIMX 3HAYCHHSAX BXITHHUX JAHHX.
By npoanainizoBani GpopMyiu po3paxyBaHHs KOKHOTO 3 METOIIB (ijbTpaltii.

Bubip mixx SMA, WMA, EMA ta EWMA 3a1eXuTh BiJf KOHKPETHUX MOTPEO
3aga4: SMA Kpaliie MiJXOJUTh JUIsl IIPOCTOTO 3IJIAJUKYBAaHHS Ta BU3HAYCHHS JIOB-
roctpokoBux TpeHaiB; WMA i EMA kpaiie anantyroTbes 10 3MiH, 3 0COOINBOIO
yBaroro 0 HejaBHiX maHnx; EWMA 3a0e3nedye BUCOKY T'HYYKICTh I TOYHICTD Y
BiJICT€XKCHHI TPEH/IiB, POOJISIYN HOTO 11eaTbHUM TSI OLTBIN CKIIAHUX aHATITHIHIX
3aBJIaHb, 1€ Ba)KJINBA YYTJIUBICTh 0 MUTTEBUX 3MiH.

Cnucok Jirepatypu

1. Sabitha D., Hariharan K. Design of five stage CIC decimation filter for signal
processing applications. Contemporary engineering sciences. 2014. Vol. 7. P.351-356.
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2. Adaptation of FPGA architecture for accelerated image preprocessing /
O. Barkovska Ta in. Radioelectronic and Computer Systems. 2023. Ne2. C.94-106.
URL: https://doi.org/10.32620/reks.2023.2.08 (nara 3Bepuents: 02.03.2024).
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MOJEJIb TPAKTY OBPOBKHN CUTHAJIY
IMPUCTPOIO BUBHAYEHHS HAIIPSIMKY
HA I KEPEJIO PAAIOBUITPOMIHIOBAHHSI

@ininmenko O.1.
XapKiBChKHUH HalliOHAJILHUN YHIBEPCUTET palioeNeKTPOHIKH, XapKiB, YKpaiHa

[Mpuctpiii BU3HAUSHHS HANpPSMKY Ha JOKEPEsIo PamdioBHUIIPOMIHIOBAHHS BiJHO-
CHUTBCS 10 TIPUCTPOIiB, SIKI BUTATAIOTh iH(GOpMALiO PO HAIIPaBJICHHS ITOIINPEHHS
enexTpomarHiTHoi xBwi (EMX) 3 npocTtopoBoro po3rautyBaHHs JiHii abo mosep-
XOHb 3 OJTHAKOBOIO (pazoro.

Woro xist rpynToBana Ha edekri Jomepa. CyTs edexty Jlomiepa monsrae B
TOMY, IIO BiTHOCHE (B3a€EMHE) MepeMillleHHs mpuiiMada i nepegaBada IpU3BOIUTH
JI0 3MiHH YacTOTH (a OTXKe, 1 (ha3n) KOJNHWBaHb, IO IMPUITMAIOTHCS.

YacToTa KOIMBaHb, IO MPUHAMAIOTECS, CTA€ BIIMIHHOIO BiJl 9acTOTH BHUIIPO-
MIHIOBaHHX.

OOymoBJIeHEe 00epTaHHSAM aHTCHU MPHUPICT YACTOTH, IO HABOJWTHCS B Hilf,
EPC HeraTHBHa B INPOMDKKH 4acy, KOJM aHTEHA BiAMANAEThCS BiI mepenaBava, i
MO3UTHBHA, KOJIM aHTEHA HAOJIMKAETHCS, 1 IOPIBHIOE HYIIIO, KOJIM aHTEHA PYXa€Th-
¢ NEPIEHJUKYJIAPHO HapsMy nomupeHss EMX.

MeTor 10moBini € aHai3 MOJIEII TPAKTy OOPOOKH CUTHATY JOIUIEPOBCHKOTO
MPUCTPOIO BU3HAYCHHS HAIPSMKY Ha JDKEPENo paliOBUIPOMIHIOBAHHS, 110 103BO-
JIsi€ OTPUIMATH Hi BUXO[II IEMOIYJITOpa CUTHAT HEe B (POPMi 3arOCTPEHUX IMITYIIh-
ciB, a y popMi MaKCHMaJIbHO HAOIMKEHOI IO CHHYCOIIH.

Jast boro OyJI0 3aCTOCOBAaHO METO/] IIaBHOI 3MiHM TOJIOKEHHS BipTyanbHOI
AQHTEHHU [UIIXOM CHHXPOHHOI Pi3HOMOJSAPHOI 3MiHU PIBHIB CHTHAJIB, IO HAIXO-
JSITH 3 IBOX TIOTIAPHO CYCIJHIX aHTEH.

Mera MOZETIOBaHHS IIOJISITAE B aHaJi3l BUIY PEKOHCTPYHOBAHOTO CHTHAIY,
SIKMH 1a€ MOXJIMBICTh BU3HAUYUTH (Da30Be 3MILIEHHS Y BXiJTHOMY CHTHaJI B 3aJIEK-
HOCTI BiJi pyXy BiOpaTopiB aHTE€HHOI PEIIiTKH, 10 KOMYTY€EThCS Ta aHaji31 3aJIex-
HOCTI OpMi I[LOTO CHUTHAIY BiJ| CIIIBBIJHOLICHHS CHTHAIY JIO LIyMY, IO HAJIXO-
JIUTh 3 aHTEHH.

B nomoBini HaBOJATHCS pe3ysIbTaTH MOJENIOBAHHS Ta MOPIBHSUIbHA OLIHKA
e(eKTHUBHOCTI 3aIpPOIOHOBAHOI peaizallii o0y 0BH CHCTEMH Il CUTHAIIB 3 Pi3-
HUM CITIBBIHOIICHHSIM CHTHAJ/IIyM. 3 rpadiky BHIHO, IIO JUI BIICBHEHOTO BH-
3HAUEHHS KyTa HAJXOJPKEHHS CHTHAy Tpeba YOTHPH IOBHHMX LUKy KOMYTalil
AHTEHHOI PEIIiTKH.

Cnucok Jirepatypu

1. N. Cianos, .Low-Cost, High-Performance DF and Intercept Systems., Proc. of
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2. David Adamy, “EW 101 A First Course in Electronic Warfare” Artech House
Boston London.
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BITPOBAJUKEHHA XMAPOBUX CEPETOBHIIL JJIA ONTUMI3AIII
IH®OOPMANIMHO-KOMYHIKAIIMHUX ITPOLECIB
Y CYHACHHUX YIIPABJITHCBKHUX CUCTEMAX

Cropoxenko C.O., CitrikoB B.1.
XapKiBChKHUH HalliOHAJILHUN YHIBEPCUTET palioeNeKTPOHIKH, XapKiB, YKpaiHa

XMapHi cepelloBHUINA CTAJU IOIYJISIPHUMHU HE JIMIIE Yepe3 0coOucTe KOopHuc-
TyBaHHs, ajie i 4yepe3 iX MIMpPOKEe BUKOPHCTaHHS y cepi KOpPIopaTHBHOI KOMYyHi-
Kanii. Benuka yBara cnpsiMOBaHa Ha XMapHi TEXHOJIOTII, SIKI PO3IIISIAIOTHCS SIK
OocHOBHa iH(]pacTpyKTypa aist 30epiranHs iH(opMalii Ta aKTUBHO BUKOPHCTOBY-
IOTBCS Y COIIATFHUX KOMYHIKAIisIX.

OcHOBa cydaCHHX XMapHHX TEXHOJOTiH IpyHTyeTbcs Ha KoHmenmii [x. Ma-
KKapTi, Imo moOaumira cBIT me y cepemuHi XX CTONITTA Ta PO3BHUTKY
KOMII'FOTepHUX TeXHOIOTiH. «KoMIT'1oTepHi pecypcl MOXyTh OyTH OpraHi3oBaHi
SK KOMYHAJIbHI ITOCJIYTH Ha 3pa3ok TenedoHHoi cucremu. KoxxHOMY aOOHEHTY Ta-
Koi MOCIIyTH HeOOXiTHO CIUIauyBaTH JIMIIE 33 CIOXKHUTE, IPOTE BiH Oyne MaTH Joc-
TYII IO yCiX MOB POrpaMyBaHHs Ha BEJIMKIH KiIBKOCTI cUcTeM. ... Jleski aboHeH-
TH TaKOX MOXYTb HaJaBaTH MOCIYTH HIIMM. ... KOMyHanbHI 0OUUCICHHS MalOTh
CTaTh OCHOBOIO HOBOT Ta BaXKJIMBOI iHIyCTpii» [1].

XMapHi cepBicH HallJIeHI Ha MIATPUMKY TudepeHIiioBaHoi IisNIbHOCTI KO-
MYHIKaHTIB Mepexi B iHpopMaliiiHO-KOMyHiKaliiiHOMY cepenoBuiii croroaHi. Lle
MOSICHIOETHCS ICHYBaHHAM PIi3HUX TPYH Ta IHTEPHET-CIUIHHOT, IO B3aEMOMIIOTH B
MEIIHHOMY TPOCTOPi Y peKUMi peaNbHOTO Jacy.

Jyi KOHTPONIIO MisITBHOCTI MOMIOHWX CHUTBHOTAaX, iCHYe (DYHKITIOHATBHUHA
amapar, sIKiil MiATPUMY€ IMUPOKHI JOCTYI 0 iHPOPMALIIHHOTO Ta PO3BaXKAIEHOTO
KOHTEHTY JIsl KOPUCTYBayiB.

IcHye nmocuTh MpUCTOWHA KUTBKICTh XMAapHUX CEPBICIiB, IO 3aCTOCOBYIOTHCS
HE TUIbKH JUIsl HaBUaHHS, ajie i (OpMyBaHHS BIACHUX iHPOPMAIIHMX CXOBHII Ta
BJIacHUX aBTopcbkux MatepianmiB [2]. Cepen Hux € Wizig, OpenClass,
VideoWhisper, Whiteboard, Breakout rooms, Google Open Class, Canvas, goxar-
ku GoogleAPs Tomio.

HuHi icHye 6araTo BHU3HAYCHb I1[0JI0 MOHATTS XMApPHUX CEPBICIB, ayie Jis ra-
Jy3i COLiaIbHUX KOMYHIKalliii BapTO MiAKPECIUTH Te, 1110 BOHH € BiIOKPEMIICHOIO
TEXHOJIOTIEF0, 1[0 Ma€e HA MeTi 30MpaHHs Ta 30epiraHHs iHpopManiiHUX pecypciB
3a71s1 POPMYBaAHHS Pi3HOTO KOHTEHTY 32 ()OPMOIO Ta MPU3HAUCHHSM.

Cnucok Jirepatypu

1. Greenberger M. Computers and the World of the Future / Martin Greenberger. —
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BUITEHHSI ®PAITMEHTIB 30bPAJKEHDb
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Komrm'torepna Tomorpadist (KT) — meTon 1iarHOCTHKH, 110 BUKOPUCTOBYE pe-
HTTEHIBCbKE BUIIPOMIHIOBAHHS, 1 J03BOJISIE MOOAYUTH 3MIHHM CTPYKTYp BHYTPIIIHIX
OpraHiB, CyauH, M'skuX TKaHuWH 1 KicTok. KT mae MOXIUBICTH BHSBHTH HaBiTh
HalMeHIT BiIXWIeHHs iX OyJOBHU Ta IIUIBHOCTI.

MeTor0 1onoBiai € BuOip epeKTHBHOTO aIrOpUTMY BHUJIUICHHS NESKuX Qpar-
MEHTIB 300paKeHb Ha 3HIMKaX KOMIT FOTepHO1 TOMorpacbil'

Sk movatkoBe 300paXKCHHS 6yno 00paHO 3HIMOK 3 TMeperIoMoM pedpa
(puc.l.a). Y momoBiai po3risHyTO pi3Hi MeToan oOpoOKu 300paskeHHs 3 BUIIICHHS
OKpeMHX 00'€KTiB iHTEpeCy.

Kpamuii pe3ynbrar OyB OTpUMaHHH IICIIs 3aCTOCYBAaHHS 0 300pa)KEHHS ra-
MMa-Kopekuii [2], 300paxeHHsI CIoYaTKy NepeTBOPIOEThCs Ha (hopMaT rpajarii
ciporo (256 piBHIB), a IOTIM 3MIHIOETBCS SICKPABICTh KOXKHOTO ITKCENS 32 HACTYII-
HHUM mpaBuiaoM: S=Cr?, e r - MOTOYHE 3HAYCHHS SICKPABOCTI IIKCEms, S - HOBE
3HAYEHHS SICKPABOCTI MIKCeNs, ¢ Ta Y - HO3UTHBHI YnCa.

[Momkomxena ainsuka 12 pedpa crana OLIBLII HOMITHOIO Ta 1HPOPMATHBHOIO
(pucl.6) npu 3actocyBanHi koedimieHTis ¢=0.6, y=1.1.

Pucynok 1 — Pesynsratr 00poOKH 300paskeHHS:
a) moyatkoBe 300paxxeHHHs KT, 0) pe3ympTar 00poOKH

Crucok Jirepatypu
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Ta MoneroBanHs. — Xapkis: HTY "XIII". — 2012. — Ne 38. — C. 14-25.

2. Rafael C. Gonzalez, Richard E. Woods. Digital Image Processing Using MATLAB,
3rd edition — Gatesmark Publishing, 2020 — 1009 p.
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3ACTOCYBAHHS IITYYHOI'O IHTEJEKTY
B YIIPABJIIHHI CUCTEM TEJIEKOMYHIKAOIMHUX MEPEXK

Bonpmapenko €.10., bormapenko M.E.
XapKiBChKHUI1 HAITIOHANBHUH YHIBEPCUTET pagioeNeKTpOHikH, XapKiB, YKpaiHa

B cyuacHux cucremax mryyHuii intenekt (LLI) Bigirpae KIIO4oBYy poiib B yIpaB-
JIHHI TENEeKOMYHIKAI[IHHUMU Mepexami. TeneKoMyHIKaIiliHi CHCTEMH 3aBXKIu OyJIH
(DyHIaMEHTOM CY4acHOTO CBITY, IPOTE BOHHM CTUKAIOTHCS 3 YACICHHUMH BHKJIMKAMH:
oprasizariii 6e3NeKH IIITICHOCTI CHCTEMH, HEOOXIJHICTIO MOHITOPHHTY CTaHIB OKPEMHX
BY3JIiB Ta 1X a/IMiHICTpyBaHHSL.

3aBmsaxu BpoBapkeHHIo TexHomorii I Bmanmocs po3s'szatu 1 mpobremu, 3a-
0e3MEeYMBIIN ONITHMI3AIII0 pOOOTH Mepexk, e(heKTUBHUH IOIITYK Ta YCYHEHHS Hecpa-
BHocTel. LlITydHMiA iHTENEKT 103BOIISE IPOBOANTH TIMOOKHH aHAII3 JaHUX TPO CIIO-
JKMBAYiB Ta IXHil TOMHT, III0 JOTIOMArae MocTadyalbHAKaM iIeHTU(]IKyBaTH HOBI IIepc-
TIEKTHBH JUTS PO3BUTKY TTOCIIYT.

e cTuMmymroe BIPOBAIKCHHS IHHOBALIMHUX MPOIYKTIB, KOTPI MiJBHIIYIOTH
KOHKYPEHTOCIIPOMOXKHICTh KOMITaHi# Ha puHKY [1].

Mertolo po6oTH € aHaJi3 NOTEHIia)ly IITYYHOTO IHTENEKTY B yIpaBJiHHI Tele-
KOMYHiKaliifHIMHI MepeaMH Ta OLliHKa e()eKTHBHOCTI HOr0 3aCTOCYBaHHS.

Y IOMOBii AETAIBHO PO3IJIIHYTO aJTOPUTM PO3ITi3HABAHHS 00pa3iB, SIKUI BOJIO-
Jli€ 3IaTHICTIO aHAJI3yBaTH Pi3HOMAHITHI TUMHU JAHUX, TaKi SK BHXiJHI TEKCTH JIOTY-
BaHHS CHCTEM, TEKCTH KOPUCTyBadiB Ta Tpadik Ha MOXUmBi atakd. Llei amroputm
MOXKE aBTOMAaTHYHO MEPEBIPATH MOTOKM JIAHUX Y MEpEeXi, BUSBIIIOUM aHOMAIi abo
ITLI03P1JTi aKTUBHOCTI, 110 MOYKYTh CBITMUTH PO HAMAraHHS aTaKyBaTH, 3aBakaT abo
BTpydYaTHCS Y poOoTy Mepexi [2]. Taka (pyHKIIOHATBHICTE Ha0yBae 0COOIMBOT aKTya-
JBHOCTI B YMOBaX TiOpUIHUX BiiCHKOBHX Jilf, KOJIH ICHY€ 3HATYIHI PU3HK KibepaTak
3 OOKY NMPOTHBHHUKA.

B 1omnoBizi HaBOATBCS Pe3ysbTaTh JOCIIKEHHS! e()EKTUBHOCTI BUKOPUCTAHHS
I B cuctemax TeseKoMyHikarlii. JJoBeeHO, 10 MTYYHHUI IHTEICKT MOKPAIIUB IIIBU-
JIKICTh pearyBaHHs Ha MO3aIUTATHI CUTYyallil, 3a0e31euuB IBHILTY Ta HaAIHHILTY nepe-
Jlady JaHWX, a TAKOXK 3HW3MB BapTICTh TEJEKOMYHIKaliHUX MOciayr. TakuM 4MHOM
NO/IAJIBLII HAYKOBI JIOCIIDKEHHS Ta HOBOBBEJICHHS B IH Tally3l CIPUATUMYTh BUPI-
LICHHIO CKJIQHUX 3aBJaHb 1 BIJIIOBIIATUMYTh BUMOTaM CYYacHOCTI, BIIIKpPHBArOYM
HOBI TIEPCTIEKTHBH I PO3BHUTKY TEJIEKOMYHIKAIIHHOT iHIyCTpil.

Cnucok Jirepatypu
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OCOBJINBOCTI HABqAHHH__HEFIPOHHOi MEPEXKI
CUCTEMH I'OJIOCOBOI IJIEHTH®IKAIIII

Bonnapenko M.E.
XapKiBChKHUI1 HAITIOHANBEHUH YHIBEPCUTET padioeIeKTPOHIKH, XapKiB, YKpaina

biomerpuuHa ineHTH(IKalisl KOPUCTYBaYiB TBEPAO 3aiHsIIA JIIAEPCHKI M03U-
il 3a MOUIMPEHHSIM Cepell ICHYIOUMX METOJIB 3aXUCTy MEePCOHANBHUX JaHUX, 0e3-
MEeKOBUX OOMEXeHb Tollo. bioMmerpuyHa ineHTUdiKauis nmorpedye IIBUIKOIO U
cTabIIBHOTO TPOIeCy OOPOOKH BENHMKHX OOCSTIB JaHUX JJIS YOTO BHKOPHCTOBY-
I0ThCS TEXHOJIOTIi Ha 6a3i mTy4Horo intTenekry [1]. OmHUM 3 BUIIB IITYYHOTO iH-
TEJNEKTy € HeWpoHHI Mepexi. ['0TOBHOIO OCOOMMBICTIO HEMPOHHUX MEPEX € HaB-
YaHHS Ha JaHWX, IO JO3BOJISIE B MaOYTHHOMY POOWTH NPOTHO3W HA BiAMIHY BiJ
TpaJUUiHHUX anropuTMiB. TakoX MepeBaror0 HEHPOHHUX MEPEX € MOXKIUBICTH
MaciTaOyBaHHS JJIs BUPIIICHHS OUTBIN CKIIQTHAX 3a1ad.

MeTo10 10NOBIi € IPOBEICHHS SKCIICPUMEHTY JUIS OPiBHAHHS BIUIMBY 3Mi-
HU JJaHWX JUIS HAaBYaHHS Ta KUIBKICTh €MOX HaBYaHHA Ha HAJIMHICTH Ta MIBHIKICTH
00pOOKH CUCTEMHU.

Jdnst  npocnigiB  Oyno BHKOPUCTAHO —BIJKPUTY TIporpaMHy 0i0nioTexy
TensorFlow Ta BUKOpHCTaHO roTOBHUil HaOlp NaHUX AJIsI HABYaHHS Ta TECTYBaHHS.
B pamkax gocniniB Oyiu npoBeeHi CUMYJISIi HaBYaHHs 3 Pi3HOIO KUIBKICTIO Jia-
HUX Ul HaBYaHHS, 3 PI3HUMH MaKCUMaJbHUMH JOITyCTUMHUMH KiJBKOCTSIMH €I10X
HaBYaHHS, a TAKOX MPOBEACHO CUMYJIALIIO HaBYaHHSI HA JaHHX, M0 OYJIM MOILIKO-
oKkeHi. ExcriepuMeHTH NpOAEMOHCTPYBAlH, IO KOPEKTHHH MpoLec HaBYaHHS €
OCHOBOIIOJIO)KHUM JUIsl KOPEKTHOI poOOTH cucTeMH. [IONIKO/KEHHS NaHUX Jajio
MO3UTUBHUI BIUIMB O POOOTH CHCTEMH 3aBASKU PO3YMIHHIO, IO HE BCi JaHi MoO-
XKyTh OyTH B TapHOMY CTaHi # MOXXYTh MOTpeOyBaTH MOJAaTKOBOTO aHamizy. Kimb-
KICTh €II0X HABYaHHsS TaK caMO MaJd BIUIMB Ha TOYHICTH Pe3yJbTaTiB, aje B Je-
SIKMX BHIIaJIKaX CHCTEMI PO3Ii3HAaBaHHS 3HAaJOOMIOCH MEHIIE eIoX 3a/JaHUX yMO-
Bamu. KiNIbKiCTh TECTOBHX JIaHMX HE [l JOCTATHIH BIUIMB HA pe3yJIbTaTh eKCIIe-
PHMEHTIB, Yepe3 OJHOMAHITHICTh 3aMUCiB JIsl HABYAHHS.
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CHUCTEMA PO3III3HABAHHS MOBH
Y SAINYMJUIEHUX AY JIOPANJIAX

Bapkosceka O.10., 'aBpamenko A.O.
XapKiBChKUIT HAITIOHAIBHUH YHIBEPCUTET paJioeNIeKTPOHIKH, XapKiB, YKpaiHa

VY cyyacHOMY CBiTi aBTOMaTH30BaHe PO3Mi3HABaHHS MOBH BiJirpae KIIOYOBY
poip y OaraTthox cdepax, TaKUX SIK PO3Mi3HABAHHS I'OJOCOBUX KOMAaHJ B €JIEKT-
POHHHX NPHUCTPOSX, TPAaHCKPHOYBaHHS ay/io- abo Bi/EO3aIHNCIB, a TAKOXK Y CHUCTe-
Max 0e3neKH Ta MOHITOPHHTY.

[Ipote, TOuHICTH pO3IMi3HABaHHS MOBH MOXKE 3HAYHO 3ajie)KaTH BiJ SIKOCTI
BXIIHOTO aymiocHMTHaIy Ta €(PEeKTHBHOCTI aJTOPUTMIB OOpOOKM CHTHAIY IIepen
Horo aHaJi3oM HeHpoMepeKaMHL.

OxvH i3 OCHOBHHX BHKIHKIB y IIhbOMY KOHTEKCTI MOJISATAae y KepyBaHHI
IIyMaMH, sSIKi MOJKYTb BUHUKATH IIiJ{ 9ac 3allMCYBaHHS ayAio (HalpHUKIIa:, IIyM Bij
(hOHOBOI MY3HKH, pO3MOB a00 IITyM MOOYTOBOI TEXHIKH).

TakuM 4MHOM, y IIbOMY JIOCII/DKEHHI MU CIIPSIMOBYEMO CBOKO YBary Ha Joc-
JIJOKEHHs BIUIMBY DI3HUX aNTOPUTMIB IONEPEAHbOI 00pOOKM ayAioCHrHANIB Ha
SIKICTh PO3ITI3HABaHHS MOBHU 3 BUKOPHCTaHHSIM HEHPOMEPEK.

MeTo10 10MOBINi € NOCHIIKEHHS BIUIMBY PI3HHX AITOPUTMIB MOMNEPEIHbOT
00pOOKH ayJiOCHUTHAY Ha SIKICTh PO3IMi3HABAHHS MOBH 3a JOMOMOTOI HeEHpome-
PEX Ta MOpiBHAHHS e(PEKTUBHOCTI PI3HUX MOJIeIiel HEHpOMEpeK y KOHTEKCTI po3-
Mi3HABAaHHS MOBH 3 Pi3HIMH PiBHAMU ITyMY.

B xozi poboTH aymiocHTHANH TiIgaBaiiiucs MOepeaHii o0poodi 3a JormomMo-
TOI0 Pi3HHUX aJrOPUTMIB IIYMOIIOHIKEHHS Ta (inbTparii, Takux sk imetpu Ka-
MaHa, Me/liaHHi UTBTPH Ta ANTOPUTMHU ITiJBUIICHHS CUTHAI-IITYM.

[Micns mporo oOpoOJeHI CHUTHANM TOAABalcs Ha BXiJ HeHpoMmepekaM st
posni3HaBaHHA MOBH[1], Ta OTpHUMaHUH TEKCT MepekiIanaBcs HAa OOpaHy LITYYHY
a0o 3BHyaiiHy MOBY 1 aHaJi3yBayacs sKiCTh nepexyiany[2].

Pe3ynbTaTi eKCIICPUMEHTIB OLIHIOBAJIKCS 3a JIOMIOMOTOI0 METPUK TOYHOCTI Ta
4yacy po3mi3HaBaHHS.
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3ACTOCYHOK JUIsI AHAJII3Y 30bPAJKEHD HA CXOXKICTb
3A JOITOMOT' OO HEUPOMEPEXKEBUX CUCTEM

3aropyiiko A.A., I'aBpamenko A.O.
XapKiBChKUIT HAITIOHAIBHUH YHIBEPCUTET paJioeNIeKTPOHIKH, XapKiB, YKpaiHa

CyyacHi TeXHOJIOTI] IITYYHOTO IHTEJEKTYy Ta KOMII'IOTEPHOTO 30pYy BIIKpH-
BalOTh HOBI MOXKJIMBOCTI /IS aHaJi3y Ta 00poOKH 300pakeHb. OHIEI0 3 BAXKIIUBHX
3aBJaHb y Lill ramysi € aHaji3 300pakeHb Ha MOAIOHICTh 13 BUKOPHCTaHHIM HeW-
POMEPEKEBHX CUCTEM.

31 301IpLIICHHAM 00csATy U(POBUX JaHUX Ta 300pakeHb BUHUKAE 1MOTpeda y
po3poO1li epeKTUBHUX METOJIB, 3JaTHAX BH3HAYATH CTYIIiHB MOIIOHOCTI MiX 30-
OpaXCHHSAMH VIS PSIAY MPUKIATHHUX 3aBIAHb.

Merta nomoBiai momsrae y po3poOIli METOIB Ta alTOPUTMIB aHAJI3y 300pa-
’KEHb Ha MOMAIOHICTh 3a IOMOMOTOI0 HelipoMepexeBux cucteM. OCHOBHI 3aBIaHHS
BKITIOYAIOTh BHBUCHHS ICHYIOUHX ITiXOJIB IO aHaJi3y 300pakeHb, po3poOKy ede-
KTHBHHX METOJIB Ha OCHOBI 3rOPTKOBUX HEHPOHHUX MEPEX I OTPUMAHHS O3HAK
13 300paxkeHb, a TAKOK NPOBEJICHHS €KCIIEPUMEHTIB JUIsl OLIHKH SKOCTI Ta e(eKTH-
BHOCTI 3aIIPOIIOHOBaHMX METO/IIB.

Jnisa peaizariiii 3acTOCYHKY BHKOPHCTOBYBaBcs JavaScript, sikuii € nuHamiy-
HOI0, 00'€KTHO-OPIEHTOBAaHOIO NPOTOTHITHOIO MOBOKO TNporpamyBaHHs. Yacriie
BChOTO JavaScript 3acTOCOBY€ThCsI JJIs peatizailii iHTepaKTHBHOCTI BeO-CTOPIHOK
[1]. Ae mpu miATPUMIII BETHKOI KITBKOCTI (hpeMBOpKiB Ta Oi0IIOTEK AJIs CTaIio-
HAapHUX 3aCTOCYHKIB MOXJHMBO BHKopucToByBatH Electron. Electron — ue miat-
(dopma aIsi CTBOPEHHS HACTUTBHHUX Iporpam 3a jgoromororo JavaScript, HTML i
CSS [2]. Bin no3Bossie miaTpUMyBaTH OIHY KOJIOBY 0a3y JavaScript i cTBoproBatu
MixmatdopMHi mporpamu, siki mpamoTs v Windows, macOS i Linux. s pos-
TOPTaHHS Ta HABYAaHHS MOJeNied MallMHHOTO HaBYaHHS y JavaScript BUKOpHCTO-
ByBayiacst 6i6miorexa TensorFlow [3].

B pamkax mociiKeHHsT Oy 3aCTOCOBaHI 3rOPTKOBI HEWPOHHI MEPExi [Uis
OTpHMaHHS O3HaK i3 300pakeHb Ha PI3HUX PIBHAX aOcrpakuii. Byau po3pobneHi
ITOPUTMU ISl TIOPIBHSHHS O3HAK Ta BM3HAYEHHs CTYyNEHs MOAIOHOCTI MiX 30-
OpaKECHHSIMH.

ExcniepumenTH, mpoBeeHi Ha pi3HHX HaOopax MaHUX, MMOKa3aJd JTOCTaTHIO
TOYHICTP 1 HANIIHHICTD 3aIIPOTIOHOBAHUX METO/IIB.
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BIJOBPAKEHHS KAPTOTPA®IYHOI THOOPMAIIIT
Y CTATUYHUX IHTEPHET-3ACTOCYHKAX

Isamenko I'.C., Yepranos S.B.
XapKiBChKHUI1 HAITIOHANBHUH YHIBEPCUTET padioeeKTPOHIKH, XapKiB, YKpaiHa

AXTyaJIbHOIO MPOOJIEMOIO JUIS TIOI0OPOXKYIOUNX, CIIOPTCMEHIB Ta TYpPHCTHY-
HUX OpraHizalliif € CTBOPEHHS HOBHX MapUIPYTIB MOJOPOXKEH, IO MOB’sA3aHO 31
3MEHILICHHSIM 00Me)XeHb TepeMIllleHHsI ycepeauHi Ta Mixk Kpainamu [1]. Bke Has-
BHI 3aIUIaHOBaHI MapLIPyTH MOXYTh MOTPeOYBaTH KOPEKLIl Yyepe3 3MiHy TepMiHiB
BinBinyBaHHs neBHHX POI, 3am1a 3aq0BosieHHs NMOOakaHb MOAOPOXKYIOUUX 200
Yyepe3 MMoYaTKOBE HENpaBMIIbHE MPOKIAJCHHS OUIIXY a00 3MiHu y maHamadri. ITix
9ac IOJOPOXI IO 3a3JalieTilh CIUIAHOBAaHOMY MapLIPYTy MOKEe BHUHUKHYTH HpO-
OmeMa 3 BiICYTHICTIO MOOUTHPHOT MEpeXKi, II0 TaKOK HaKIagae 0OMEXCHHS Ha MO-
XKJIMBICTh y PEXUMI PEaTFHOTO Yacy BHOCHUTH 3MIiHH Y TPEK MapIUpyTy Ta KOPHC-
TYBATHUCS aKTYAJIBHOIO KapTorpadivuHoi iHpopMaIi€ro.

IcHyroui mporpamHi pilieHHS HE HAaf0Th MOMIIMBOCTI BHUPIIIUTH BCi HasBHI
npobiiemu [2] uepes oOMexeHnii (hyHKIIIOHAN, CKIIAJHICT ab0 MepeBaHTaXeHICTh
iHTepdeiicy KopHCTyBaua, HEMOXKJIMBICTH KOPEKTHOI poOOTH 0e3 perysspHOro
oTpUMaHHs iHpopMallii 3 cepBepy. 3a3HaUYCHI HEJOMIKH BKa3yIOTh Ha T€, IO aKTy-
QIPHUM DILICHHSM € CTBOPEHHS CIICI[iali30BaHOrO BeO3aCTOCYHKY, SIKMil Hajae
MoOxJHBICTh y pexxumi offline-first eeKTHBHO BUKOPUCTOBYBATH JAOCTYIHI 30epe-
JKCHI TPEKH MapIIPYTiB Ta BimoOpaxatu kaprorpadiday iHpopmariito.

Meto10 poGoTH € po3poOKa IHTEPaKTUBHOTO BeO3aCTOCYHKY, IO J0O3BOJISE
KOPHCTYBavy TEperiisaaTH KapTy MICLEBOCTI, 3aBaHTaXyBaTH HONEPEIHbBO CTBO-
peHI MapIIpyTH, pelaryBaTé Ta 30epiraTé MOTOYHI TpeKH IepeMilieHHs. MarTh
OyTH IPUCYTHI MOKITUBOCTI 300paskeHHsI rpaiKy BHCOT BiMOBITHO TPEKy Ta Bil-
CTEXCHHS TEPMiHIB POXOHKEHHS KOPUCTYBAa4YeM €TaliB 00paHOro MapIpyTy.

Jlnst HarMcaHHs 3aCTOCYHKY 00paHO MOBY IporpamyBanHs Javascript. bioi-
oteka Leaflet 103Bose BiOOpa3uTH KapTy 3TiJHO 3aJaHOrO APy, HAHOCHTH Ha
KapTy MITKH, IUISIXM Ta BUAUISTA OKpeMi 00J1acTi 3a I0MOMOTr0I0 BEKTOPHHUX MOJi-
roHiB. [Iporpamuuii 3aci0 He moTpeOye crelianizoBaHOi CepBEPHOI YACTHHH, IO
JI03BOJISIE SIK 3a0€3MeYUTH HOro BUKOPHCTAHHS 32 YMOB THMYacOBOi BiJIICYTHOCTI
3B’5I3Ky, TaK 1 MOXIIMBICTh CIIPOILEHOTO PO3TOPTaHHS Ta OHOBJICHHS 3a JIOMOMO-
rolo Takux cepsiciB sk Github Pages, Vercel Ta Netlify.
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BUKOPUCTAHHSA CUCTEMMH PO3II3BHABAHHS CTYJIEHTIB
3ATOJIOCOBOIO ITEHTH®IKAIIECIO B 3AKJIAJIAX OCBITH

Bonnapenko M.E.
XapKiBChKUIT HAITIOHAIEHUH YHIBEPCUTET paJioeeKTPOHIKH, XapKiB, YKpaina

3 mepexojoM Ha JUCTaHLIHHMN (OopMaT HaBYAHHS 3aKJagd BHINOI OCBITH
CTHKHYJIMCH 3 Ipo0JIeMaMy HOBHX BHKJIMKIB BiJICTEXKYBaHHS aKaJeMi4YHOI YeMHOC-
Ti cTyAeHTiB. OHi€0 3 HE PO3B'A3aHUX NPOOJEM HAa CHOTOMHI € ineHTU(IKAIliA
CTYZEHTIB Ha 3aHATTAX Yy (opmMaTi oHnaiiH. 11{o yHEMOXITUBIIOE BUKIIaadyeM MaTu
nepeBipeHy iH(opMarlriro, mo ocoba, sKa OIHIOETHCS HACHPABIl € KOHKPETHUM
CTYICHTOM.

MeTo10 A0MOBil € OIS BHUKOPHCTAaHHS MOJENI TOJOCOBOI imeHTH]ikamii
JUIS pO3IMi3HAaBaHHS CTYICHTIB MiJ Yac iX BigmoBige. OCHOBHA CKIIAAHICTh CHUCTE-
MU TOJISITAa€ B HEOOXITHOCTI 1IeHTH]IKYBaTH CTYICHTa B HE3aJIEKHOCTI BiJ TEKCTY
BignoBini. TakuM 4MHOM € moTpeda B 3aIydeHHI TEXHOJOTiIH HEHPOHHUX MEpPEeX,
SIKI BJKE TIOKA3aJlil CBOIO €PEKTHBHICTh ¥ TEKCTOHE3AICKHIH imeHTH]iKamii Kopuc-
TyBauis [1].

JlonaTkoBO 1Sl BIIPOBAKEHHsI CUCTEMH TOJIOCOBOI 1/IeHTUdIKaLii TOTpiOHO
310paTi MPHUKJIaIU TOJIOCOBUX 3alUCIB CTYACHTIB, Mepel UM 000B’sI3K0BO Tpeba
HAJaTH 4YiTKy IH(POPMAIiI0 MPO T, SIK BHKOPHUCTOBYIOTHCS T'OJOCOBI 3amucCH, 1
OTPUMATH 3T0J1y BiJl KOPUCTYBAUiB mepes iX 300poM a00 BUKOPUCTAHHSIM.

B nmomoBini HABOAATHCS pe3ynbTaTH eKCIIepUMEHTY pobotu Monerni. HaBenewri
pe3yIbTaTH MOKa3yIOTh, IO MOJENH €(PEKTUBHO MPAIIOE 3 TEKCTOHE3AICKHUMHU
rojocoBuMH [2]. JaHuit miaxix Moxxe OyTH BUKOPUCTAHUN TaK camo ¥ I TEKCTO-
3aJICKHOI CHCTEMH PO3ITi3HABAHHS TOJIOCY .

CucteMu po3mi3HaBaHHS CTYACHTIB 3a TOJIOCOBOIO ieHTH(]IKAII€0 MOXYThH
MAaTH psi TIepeBar JUIs 3aKJIATiB OCBITH, TaKi SK 3aXHCT BiJl MOPYIICHHS HOPM aKa-
JIeMi4HOT YeMHOCTI Ta MiJBUIICHHS PiBHS 3HAHb CTYJICHTIB, aje JaHui MiaXin noT-
pebye HOpMaTuBHOTO BperyiroBaHHs. Hanmami cucrema mnortpeOye 10AaTKOBOTO
3aXHUCTY BiJl 30BHIIIIHIX aTak.
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PO3MOIIVIEHI CHCTEMHY I'OJIOCOBOI IZTEH TU®IKAILIIT

Bonnapenko M.E.
XapKiBChKUIT HAITIOHAIEHUH YHIBEPCUTET paJioeNeKTpOHIKH, XapKiB, YKpaina

CydacHi TEXHOJIOTIYHI pillleHHsT 3a0e3MeYeHHs 3aXKCTy BiJl HE 3aXUCTY BiJ HeE
CaHKIIIOHOBAaHOTO JIOCTYITy BCE YacTille 0a3yroThCsl Ha BUKOPUCTAHHI JIOACHKHX 0io-
METPUYHHX JTAHUX: BIOUTKHU MANBIIB, TOJI0C, 3iHUI OKa Ta iHmi [1]. [Jeski 3 MeTomis
NOTpeOYIOTh I0BOJII BUCOKI anapaTHO-004MCITIOBAJIbHI PECYPCH, Yepe3 10 BUHUKAIOTh
cutyauii, Kosu HeMa (Di3MYHOT MOKJIMBOCTI PO3MICTUTH OOYMCITIOBAJIbHI MPHCTPOI B
MicIi pO3MIIIIEHHS AATYUKIB T igeHTH(iKalii. B oMy BumagKy BUKOPHUCTOBYIOTH
TIIX17 PO3MOALICHAX CHCTEM, SIKHH JO3BOJISIE CKIIACTH 3 AEKUIBKOX aBTOHOMHIX KOM-
IT'TOTEPIB, sIKi 00'€THAHI MEPEKEIO OITHY CHCTEMY.

3aBSIKH TOMY, 1[0 KOJKEH KOMIT IOTep BUKOHYE CBOI (DYHKILi{, a HE OJJMH BUKOPH-
CTOBYETHCS SIK 3aTalIbHUI 3MEHIITYEThCS Yac 3aTPUMKH. Po3oiteHi cucTeMu € OibI
CTIIKMMH Ta HamiHUMH — 3a JOTIOMOTOI0 HAJAIITYBaHh MOXKHA 3a0e€3MednTH Oe3re-
pebiiiHy poOOTy cHCTeMH, HaBiTh SIKIO OIUH 3 BY3JIB BHUIIOB 3 Jany [2]. Tak camo
MOYKHA TIJIBUIIUTHA TOYHICTh OOYMCIICHh BUKOHYIOUHM iX HA JICKUIBKOX KOMIT FOTEpax
OJJTHOYACHO.

AJle iCHYIOTh ¥ HEJIONIKH AaHOTO MiAX0Iy — A0 LIbOTO MOYKHA BiJJHECTH apXiTeK-
TYpHY CKJIaJHICTh PILIIEHHS, 8 TAKOXK BapTicTh cuctemu 3arajoM [3]. Tak camo oco0-
JIMBOI yBaru notpedye cucteMu Oe3rieku, 00 EEeHTpali30BaHi CHCTEMH € OLIbII Bpa-
3IMBUMH JIO aTaK.

MeTor0 I0MOBIi € MPOBEACHHS €KCIICPUMEHTY TIOPIBHAHHSA HA HAIHHICTH Ta
IIBUAAKICTE OOPOOKH PO3MOMALICHOI CHCTEMH TOJIOCOBOI iIeHTHU]IKAIT B TOPIBHSIHHI 3
LIEHTPAII30BaHOIO CHCTEMOIO.

IpoBeneHo nekibKa eKCIIEPUMEHTIB, SIKi TIPOJIEMOHCTPYBAIIH, 10 PO3MOAIICHA
crcTeMa Ma€e OLIBIT TOYHI pe3yNbTaTH 0OPOOKH TOJIOCOBOI IOPIXKKH, aJie BUKOHYETHCS
JIOBIIIC, HDK IEHTPaTi30BaHa BHACIIJOK MOBUILHOTO HAJCHIAHHS JAHUX BiJl OHOTO
By3ia Jio iHmoro. Llell Hemosik MOXKHa YCYHYTH LIISIXOM TEXHIYHOTO IMOKpAICHHS,
TaK # BUKOPUCTOBYBATH OLIBII Cy4acHi aJropuTMH OOpOOKM JaHHX, po30HMBaro4n 1x
Ha JIOTi4Hi eJIEMEHTH.
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AHAJI3 AJITOPUTMIB MAPIIPY TU3AIIIT
B AHOHUMHWX OBEPJEHHUX MEPEKAX

Yenrypra 1.C., 3abpoma I.C.
XapKiBChKUI1 HAITIOHANBHUH YHIBEPCUTET padioesIeKTpOHiKH, XapKiB, YKpaina

Oprasi3aiiis KOPIOPAaTUBHUX KOMITIOTEPHUX MEPEK 3 BUCOKUM PiBHEM 3aXHU-
CTy JaHMX CTa€ aKTyaJbHUM 3aBJaHHIM B CydacHOMY iHQopMaIiiiiHOMy cepeo-
BHIIII 3 MOCTIHHUMHU TEXHOJIOTTYHUMH IHHOBAIISIMH, TIONIUPCHHSAM IIU(YPOBUX TEX-
HOJIOTi# Ta 3pOCTal0YOI0 KIJIBKICTIO Kibep3arpos.

BukopucTaHHS pillicHh HA OCHOBI aHOHIMHHX OBEPJICHHUX MEpex 3abe3mneuye
BHCOKHI PiBeHb IPUBATHOCTI Ta Oe3nekn naHux [1].

VY 1ux mMepexax alrOpUTMH MapiIpyTH3allii BAKOHYIOTh KIIIOUYOBY POJib Y 3a-
Oe3redcHHI Oe3ekn KOMYHIKAIlii MiX By3JIaMH MEpEX.

JlocmiKeHHsI alrTOPUTMIB MapLIpyTH3allii B KOPIIOPATUBHUX KOMIT FIOTEPHUX
Mepexax HalllIeHl Ha ITiJBUIICHHS HATIHHOCTI Ta MPOAYKTHBHOCTI TAKAX MEPEXK.

MeTor0 I0NOBii € OTIIAN BIIOMHX alNTOPUTMIB MapIIpyTH3alii Ta MUIAXIB
onTHMIi3alii poLeciB MapUIPyTH3aLlil B aHOHIMHHUX OBEpJICHHUX MeperKax.

B 1omoBifi HABOAATHCS OMJISA BIJOMHUX aJTOPUTMIB MapIIPYyTH3allii Ta Mmif-
XOAW IO ONTUMi3alii MpoIeciB MapHIpyTH3alil B aHOHIMHHUX OBEpICHHHX Mepe-
Kax.

HaBezieHi gaHi 10Ka3yloTh, 0 CTBOPEHHS I'MOPUIHUX MOJEJIEH OBepIeHHUX
MEPEX T03BOJISIE 3HU3UTH YaCOBI 3aTPUMKHU, THM CAMHM ITiBUIYIOYH TOKA3HUKU
KHUBYYIOCTI Mepex [2].

BukopucTaHHsT METO/iB MAIIMHHOTO HABYAHHS Ta IITYYHOTO iHTENEKTY IS
aHami3y Ta MPOTHO3YBaHHA TpadiKy B Mepeki JO3BOJISAE IiIBUIIUATH IMPOITYyCKHY
3IATHICTH Ta BiIMOBOCTIHKIiCTB, 3aBISKH 3aCTOCYBaHHIO XMapHHX OOYHCICHb Ta
BIJIMIOBITHUX AJITOPUTMIB MapIIPyTH3allii, JOCATal0YH ONTHMAIBHOI IPOYKTHBHO-
CTi Ta HaAIHHOCTI Mepe/ayi JaHuX B aHOHMMHHUX OBEepJICHHUX Mepexax [3].
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A METHOD FOR ORGANIZATION SECURE SEGMENTS
OF CORPORATE NETWORKS USING VIRTUAL TUNNELS

Chepurna I.
Kharkiv National University of Radio Electronics, Kharkiv, Ukraine

The organization of remote work is one of the effective solutions for business
processes of modern IT ecosystems in conditions that require the organization of secure
remote workplaces and increase the company's productivity.

There are various solutions for organization secure segments of corporate
networks with remote workplaces, including those using virtualization technologies.

The use of virtual private networks (VPN) is an up-to-date solution for organizing
secure segments of corporate networks while ensuring a high level of security for
transmitted data [1].

To organize highly secure segments of corporate networks, combined solutions
based on VPN chains and cascades of proxy servers are used [2].

The disadvantage of virtual private networks is the time delay caused by the
processes of encryption-decryption of data that is transmitted by virtual tunnels, on
the sender and receiver sides.

The purpose of the work is to analyze the solutions of the existing network
infrastructure using virtual private networks.

The paper presents the results of the analysis of modern solutions for organization
computer networks using VPN.

The above data shows that the use of various encryption algorithms, the use of
cloud environments to build network infrastructure, and the resilience of transmitted
data are factors that affect the structure and performance of network infrastructure.
Increasing the reliability of protected segments of corporate computer networks can be
achieved using web interfaces for users and administrators [3].

Research into routing algorithms in networks with VPN tunnels contributes to the
development of an optimal solution for building network infrastructure and increasing
productivity, taking into account the structural redundancy of the corporate network.
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METO/] BAJIAHCYBAHHSI HABAHTAKEHHS
Y MIKCOBAHUX VPN-JIAHIIOT'AX

Mixnos €./1., Yemypna 1.C.
XapKiBChKUIT HAITIOHAIBHUH YHIBEPCUTET paJioeNIeKTPOHIKH, XapKiB, YKpaiHa

3a OCTaHHE NECATWIITTS Yy KiIbKa pa3iB 30UIbLIMIMCA OOCATH JAHMX, Killb-
KiCTh KOPUCTYBaYiB, SIKi IIOJHS KOPUCTYIOTHCSI KOMIT IOTEPHUMH MEpEkKaMu.

CyuacHi KOMIT'IOTEpHI KOPIIOpPaTUBHI MEpPEXi CTAIOTh BCe OLIBII CKIAIHUMHU
Ta pO3raly’KEHHMH.

B Takux ymoBax 3a0e3rnedeHHs HaiHHOCTI Ta Oe3MeKu mepeaadi JaHuX € aK-
TyaJbHIM 3aBJaHHAM IPH TOOYA0BI KOPTIOPATUBHUX KOMIT IOTEPHIX MEPEXK.

3abe3mnedeHHs] PiBHOMIPHOTO PO3IOAUTY HABAHTAXKCHHS 10 PI3HUM KaHAllaM
3B’A3KYy, B TOMY YHCI IPH BHUKOPHCTAHHI BipTyalbHUX TYHENIB, Ta IiJBHUIICHHS
HaJIIHHOCTI MEpeXX MOXKJIMBO JOCATTH OaJaHCYBaHHSAM HAaBaHTAXEHHS, IO € aKTy-
AJILHKUM TIpH TIepeadi HeeTaCTHIHUX JaHuX.

Meta naHoi po0OTH TOISITae B CTBOPEHHI CIIeHapi0 (QYHKIIOHYBaHHS KOp-
MOpPAaTUBHOI ~ KOMIT'IOTEpHOI  Mepexki 3 0ajJaHCyBaHHSM  HaBaHTa)XKEHHS
y MikcoBanux VPN-naHIorax.

B po6ori HaBOAATHCS Pe3yJIbTATH aHalli3y Cy4aCHHUX METOJIB OanaHCy-
BaHHS HaBaHTa)XCHHS y MikcoBanux VPN-naniorax. HaBeneHi naHi mokasyroTb,
IO HAaWOINBLI BPA3IMBUMH MICISIMH MEPEX JI0 MEPEBAHTAKCHHS € MPHUKOPIOHHI
BY3JIM KOPIIOPATUBHUAX MEPEK.

Ilpn nepenaui HeenacTHMYHMX JAHWX BHHHKAE TEPEBAHTAXCHHS KaHAIIB
3B’5I3KY, 1110 MOX€ IPU3BECTH JI0 BTPATH JaHUX.

BanancyBaHHS HaBaHTa)XeHHA y MikcoBaHMX VPN-maHmiorax mo3Bosse Tmij-
BHIIMTH BiJIMOBOCTIMKICTh, 3a0€3IIEUNTH PEILTIKAIII0 Ta Pe3epPBYBaHHA ITaHUX, a
VPN-3'emHalHsS MK Pi3HIMHU TPUCTPOSMH 3a0€3MeUyI0Th BUCOKHI piBEeHB Oe3Ie-
KM IIpHY TIepesiadi JaHHuX.
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KOMIT'IOTEPHA CHCTEMA MOHITOPUHI'Y KOPTIOPATUBHOI
KOMIT'IOTEPHOI MEPEXI 3 IOT-ITIPUCTPOSIMHA

Ocpmyxa 51.0.
XapKiBChKUI1 HAITIOHAIEHUH YHIBEPCUTET padioeIeKTPOHIKH, XapKiB, YKpaina

3pocraroua aBTOMaTH3aLlisl Oi3HEC-TIPOLIECIB Ta BIPOBAKEHHs [HTEpHETY peueit
(IoT) B cyyacHMX MiAIPHUEMCTBAX CTANM PYILIIHHOIO CHIIOK PO3BHUTKY [HIycTpiaibHOrO
Intepuery Peueit (IIoT) [1]. Iumyctpianshuii InTeprer Peueit nosBoinsie cTBOproBati
BUPOOHMIITBA, SKI BUSIBJISIOTHCS OUTBIII OIIATMBUMHE, THYYKHMH Ta e()eKTHBHUMU, HK
YHHHI.

Oco0MBICTIO KOPIIOPAaTHBHIX KOMIT FOTepHHIX Mepex 3 [loT-mpuctposivu € miHa-
MiYHA B3a€EMOJIS MK PI3SHAMH THITAMH MIPUCTPOIB B PEXKHMI PEATIbHOTO Yacy, 0 BUMa-
rae BICOKOTO PiBHs Oe3MeKH Ta HaIiHHOCTI 3B 513Ky [2].

30epeskeHH JaHUX Bill KIHIIEBUX MPUCTPOIB, IIBHIKICTh IIepeadi JaHNUX Ta Bpas-
JIMBICTh KiHIIEBUX MPHCTPOIB MOTPEOYIOTh MOHITOPHHTY Ta YIIPABIiHHSI CTAHOM MEpExi
B PEXUMI peastbHOTo Yacy [3].

MeTor0 po00OTH € CTBOPCHHS CLICHAPIO (DYHKI[IOHYBAHHS KOMIT FOTEPHOT CHCTEMHU
MOHITOPHUHTY KopriopaTuBHoi Mepexi 3 lloT-puctposiMu.

Y poOOTi HaBOOMTBCS OIS Cy4aCHHX apXITEKTypHHX pillleHb MoOyI0BH
KOMIT FOTEpHHUX CHUCTEM MOHITOPHHTY KopriopaTuBHHX Mepex 3 IloT-mpuctposimu. Ha-
BeJIeHI JIaHi MOKa3yloTh, IO MPOIYKTHBHICTH CHCTEMH MOHITOPHHIY KOPIOPATHBHHX
MepeK 3aJIeXKUTh BiJl 3aTPUMKH 0OpOOKHM TAHUX, IIBUAKOI PeaKIlii Ha TOJil, 10 BIHIKA-
I0Th y Mepexi IpH 00poOIli BEIMKOTO MACHBY HECTPYKTYPOBAHUX J@HHUX, IO HAJIXOISITH
3 IATYHKIB B PEXKUMi PEATEHOTO Yacy.

3abe3reucHEsT ePEKTUBHOCTI Ta TOYHOCTI CHCTEMH MOHITOPHHTY KOPIIOPaTHBHOI
Mepeki B PeKUMI PeasbHOTO Yacy 3aJIe)KUTh Bl BHOOPY MEPEKHHX MPOTOKOIIB TS
383Ky MiK [loT-TIpHCTposIMH Ta CHCTEMOIO MOHITOPHHIY Ta TIPOITYCKHOI 3IaTHOCTI
Mepexi.

Chucok Jirepatypu
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MOKJINUBOCTI CKAHYBAHHS
JIOKAJIbHOI KOMII'FOTEPHOI MEPEKI

Besyrmiit B.O., SIpomesmd P.O.
XapKiBChKHUI1 HAI[IOHANBHUH YHIBEPCUTET paioeeKTpoHikH, XapKiB, YKpaiHa

CyuacHi nokansHi KoMn'rorepHi Mepexi (JIKM) € BaxnInBoO CKIIaOBOIO iH-
¢dpacTpykTypu GaraTbox OpraHizaliil Ta JOMaIIHIX KOMII IOTEPHUX Mepexk, 3a0e3-
neuyodn oOMiH iH(opMaliel0o MiX KOpPHUCTyBadaMu Ta cucremMamu. EcdexTuBHE
ckanyBanHs JIKM no3Bosisie ineHTH(]IKyBaTH NOTEHLIIHI Bpa3IMBOCTI Ta 3a0e3re-
YUTH BUCOKHI PiBeHb Oe3leKku. B KOHTEKCTI 3pOcTaroumx 3arpos, po3podka i 3a-
CTOCYBaHHS IHHOBAIIHHUX MeToiB ckaHyBaHHA JIKM HaOyBae ocoOmmBOi akTya-
JIBHOCTI.

MeTtoro gomoBini € mociimKeHHs MOXIIHBOCTeH ckaHyBaHHSA JIKM Ta po3po-
OKa BIAMOBIIHOTO aNTOPUTMY 3 yYpaxXyBaHHSIM cIeIU(iKA MOOYTOBH OKPEMO B3s-
THX IIPUCTPOIB.

B po0oTi po3risgaroThes cydacHi TEXHOJOTII Ta iIHCTPYMEHTH Uil CKaHyBaH-
HSI KOMIT'FOTEPHUX MEPEeXK, a TAKOXK OILIHIOIThCS IXHI mepeBaru Ta Henomiku. Ox-
HUM 13 KIJIFOUOBHX €JIEMEHTIB TAKOT'O 3aXUCTY € 3JaTHICTh MIBUAKO Ta TOYHO 1JIeH-
TU(IKYBaTH BCi IPUCTPOI y JIOKaNbHIA Komm'totepHiit Mepexi (JIKM), ouiHooun
iX MOTeHUiNHI Bpa3iauBocTi. Y Lill poOOTI MPENCTAaBICHO AITOPHUTM CKaHYBaHHS
JIKM, sixmii 6a3yerbcst Ha BUKopuctaHHi ARP-3anuTiB Ta KoMOiHaMii pi3HHX Me-
PEeXHUX TPOTOKOIiB, Takux sk FTP, HTTP, ta UDP, mns inertudikarii Ta aHamizy
TIPUCTPOIB.

Iportokon anpecHoi po3s's3ku (ARP) € dyHmameHTambHUM MexaHI3MOM B
JIOKJIBHUX KOMITTOTEPHUX Mepexax, 10 J03BoJIste 3icTaBisatu IP-agpecnu 3 ¢isuu-
aumu MAC-agpecamu. Bukopuctanas ARP mMoxke mokpammTy TOYHICT iICHTH-
(¢ikarii mpucTpoiB, OCKUTBKU MPOTOKOI HaJla€ MOKJIMBICTh O€3IOCepeIHBO 3BepTa-
THUCS JI0 MEPEKHUX 1HTep(ENCiB, CIPOLILYIOUH BUSBICHHS aKTUBHHUX BY3JIiB.

JIOmoBIIb TAaKOXK MIiCTUTH AeTanbHuil onuc JIKM, OCHOBHHX MPOTOKOJIIB, SIKI
BHUKOPHCTOBYIOTBCS JUIsl KOMYHIKaI[il MDXK TIPUCTPOSIMH, Ta aHalli3 BaXIJIUBOCTI CKa-
HYBaHHs KOMIT IOTEPHHX MEpexX JJisi 3a0e3ledeHHs! Oe3leKkn CUCTeMH. 30Kpema,
miIKpecToeTbes: 3HaYeHHs ARP-3anuTiB y BH3HAueHHI aKTUBHHMX MPUCTPOIB Y
JIKM Ta BUsIBIIEHHI MOXKIJIMBUX "CIIINHX 30H" Y MEPEKHOMY MOHITOPHUHTY.

BaxnusicTb miei poboTH mnossirae y 3a0e3ne4eHHi KOMILIEKCHOTO MiIX01y 10
aHaizy Oe3leKky KOMIT IOTEPHOI Mepexi, IO JI03BOJISIE HE JINIIE BUSBIISITH IIOTEH-
LiifHI 3arpo3u, aje i 3arponoHyBaTH METOAM IX YCyHEeHHs abo MiHimizarii.

Cnucok Jirepatypu
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E®EKTUBHE BUKOPUCTAHHSA APXITEKTYPHUX IIABJIOHIB
IMPOI'PAMYBAHHA U151 JOTPUMAHHSA IPUHIIUIIIB SOLID

SApomeuy P.O., baxmanpxwii b.C.
XapKiBChKUIT HAITIOHAIBHUH YHIBEPCUTET paJioeNIeKTPOHIKH, XapKiB, YKpaiHa

[ToOynoBa BENMKMX CUCTEM Ta KOMIT IOTEPHHUX IIPOrpaM BHMAarae IOTpHUMaH-
HSI TIEBHUX HpaBwiI I e(peKTUBHOI pOOOTH Ta B3a€EMOIII pi3HUX YaCTHH KOMaH[IH.
Sk BiZOMO, 3arajgbHONPUIHIATOI0 CHCTEMOK HamucaHHs konay € SOLID, ska
00’eaHy€e B o0l HACTYIHI MPHUHIMITN: IPUHIKI €AMHOTO 000B’SI3KY KJIAciB, MPUH-
LIUIT BIAKPUTOCTI Ta 3aKPUTOCTI NpH Moaudikalii mporpaMHOro mpoayKTy, IpHH-
oun 3amimeHas JIiCKoB, MPHUHINIT PO3MUIEHHS iHTepQeHciB i MPHUHINI iHBEpCil
3anexxHocted. [1]. JlaHi mpaBuiTa yTBOPIOIOTh €IUHY CHCTEMY, SKa TO3BOJISE BEIH-
KUM KOMaHJaM OyayBaTH e(eKTHBHI JONATKH, SKi MPUBHOCATh YUTAOCIBHICTD Ta
HA/Ial0Th MOXIIUBICTh Oe3meuHoi Momudikarii Koy, o He oHece 3a co00r Be-
JTMKHUX 300iB 3acTOCYHKy. /laHi NPHUHIMIN IO3BOJSIOTH AOCAITH IIHOTO 3aBISKH
cerperarii BEeIUKAX iepapXiii Ha MEHIII YacTHHH Ta 00’€THAHHS X MiJ OOWH Ke-
pyrouuii mporiecom inTepgeiic.

OxpiM 1BOTO, JaHi MpaBHja BBOIATH MEBHI OOMEKEHHS IS MPOTPaMicTa,
OCKIJIbKM BOHH YiTKO MPOMKCYIOTh, SIKi IPUHOMHU HE PEKOMEHAYETHCS BUKOPHUCTO-
BYBATH IPU HaIKCaHHI IPOIPaMHOT0 KOJY 32Ul YHUKHEHHS CHUTYaIlii, KOlu He-
00xiHO mepeOyI0BYyBaTH BCIO i€papXil0 y pasi He3HauHuX 3MiH. [IpoTe BuHUKaE
CKJIA[THICTP, SKa IOJIATaE€ B HEPO3YMIHHI 0araTboX MOYATKIBIIB €(EKTHBHO 3aCTO-
COBYBATH iX Ha NMPAKTHIII.

MeTor0 10NIOBITi € BU3HAYHUTH, SIKUM YMHOM MOKHA iMriemeHTyBatu SOLID
— NPUHIUIHN Y TPOTPaMHUI IPOJYKT 32 JONOMOTOK BUKOPHUCTAHHS MPAKTUIHUX 1
3arajibHO BiJOMUX apXiTeKTypHHX IMaOJIOHIB IporpaMyBaHH [2].

B nomoBinmi HaBOmATBCA TpHUKIAgM peanizamii 3raganumx Bume SOLID-
NPUHLUIIB Ha OCHOBI YCIX THIIB apXiTEKTYpHHX LIA0JIOHIB: MOPOKYBAIbHUX,
CTPYKTYPHHUX 1 MOBEJIHKOBHX. 3 METOI0 MaKCUMAJIbHO e(heKTUBHO MPOJIEMOHCTPY-
BaTH pOOOTY WIAOJIOHIB, 32 OCHOBY B3SITO PEAIbHUW MPOEKT, SKUU sBJsiE cO0O0I0
3aCTOCYHOK-BIKTOPHHY K 13 TpuBianbHuMu Ul-eieMeHTaMu y BUIIIS/I TaOIMIb Ta
CIHCKIB, TaK 1 3 IMHAMIYHHM IrPOBHM IIPOLIECOM, IO MOEIHYE B COOI pI3HOMAHIT-
HUH QYyHKIIOHA.

Takox NMpoJIeMOHCTPOBAHO PI3HUIIO OJHOTHITHUX apXiTEeKTypHHX IIa0JIOHIB
Ta ix BigMiHHOCTI (pi3HMI MK «®abpukoro» Ta «byziBelbHUKOM», abo Mix
«Cranom» Ta «CTparerieio»).

Cnucok Jirepatypu

1. «Yomy SOLID — BaxnuBa CKJIaJ0Ba MHCICHHs Mporpamicta» — Pexum poctymy
1o pecypcey: https://dou.ua/lenta/articles/solid-principles/ —21.03.2024 p. 3arou. 3 ekpaHy.

2. Epix I'amma, Pivapy Xenm, Panbd [[xoncon, /[xon Bumiccinec. Design Patterns:
Elements of Reusable Object-Oriented Software. Addison-Wesley, 1994. 395 c.
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TEXHOJIOT'Ti PO3POBKH MY3UYHHX 3ACTOCYHKIB

SApomesud P.O., IBacerko .M.
XapKiBChKUIT HAITIOHANBEHUH YHIBEPCUTET padioesIeKTpOHIKH, XapKiB, YKpaina

[posiBu cyyacHOi KyJbTypH MarOTh HEaOWSKHH BIUIMB Ha PO3BUTOK iH(OP-
MaIiifHux TexHosioriid. Ha choroqHimHii aeHs icHYIOTh BeO-miaTdopMu Ta 3acTo-
CYHKH JUIsl CTPIMIHTY MY3HKH, SIKi 3a0€3Me4yIoTh JOCTYII 10 Oe3Jidi ayaioTpeKiB.
Barato 3 HUX BUpIINIM 3aBAaHHS 3a0€3MEUYEHHS 3PYyYHOTO BiITBOPEHHS MY3HKH
Ta HaBiraii Jyis KOPUCTYBaYiB.

OnHak, psn 3aBAaHb, MMOB’S3aHMUX 31 CIPHUATIMBOIO JUIsl KOPUCTYBaya collia-
JIFHOIO B3a€MOIIET0, TIEPCOHATI30BAHUMH PEKOMEHIAIISIMH Ta JIETKOIO B3aEMOIEI0
3 apTUCTaMU 3aJIUINAIOTHCS IPAKTHYHO HEBUPILICHUMH.

Mertolo gonoBiai € moGynoBa Be6-3aCTOCYHKY IS TUCTPHOBIOTHHTY MY3UKH
BHKOHABIIB OYyIb-IKHX JKaHPIB.

B sikocTi 3pa3ska po3pobku apxitektypu 0yno obpano Model-View-Controller
(MVC), sikuii nepegdavae iHTYITHBHO 3pO3yMilly CTPYKTYpY MPOEKTY Ta MOKJIH-
BICTh BiJIHOCHO JieTKOT0 MaciitadyBanus. MVC nependadae mojisn 104aTKy Ha TPU
ocHoBHI yactuau. Model — BianoBigae 3a 00poOKy nanux (30epiraHHs, OHOBJICHHS,
BUIaJIeHHs) Ta Oi3Hec-1oriky. Mose BKIIIOUATH SIK CTPYKTYPH JTaHUX TaK i METO.IH,
SIKI TO3BOJISIFOTH 3/IIHCHIOBATH pOOOTY 3 UMM JaHUMH. View — OTpUMYE€ JaHi Bif
Controller Ta BignoBiznae 3a npeicraBieHHs JaHUX kopuctyBauy. Controller — Bin-
OBizIa€ 32 0OPOOKY BXiAHUX IMOJIH BiJ KOPHCTYBada Ta BUKIHMK BiMTOBITHUX Iill y
Model Ta View. Lle mo3Bomse BiTOKpeMHUTH IpeACTaBICHHS iHPOpMALii 1T KOpH-
CTyBa4a Ta MEXaHi3MH OTPUMAaHHS JaHUX BiJl 00pOOKH 3aIUTIB HA KOHTPOJIEPHOMY
piBHI.

Oxpim cTpykrypu MVC 6yno Bukopuctano Repository Pattern mpoexryBan-
HA [2] 1T po3AisIeHHS apXiTeKTYpH MPOESKTY Ha JeKUIbKa MIapiB, sIKi BiAMOBITal0TH
3a pi3Hi YacTHHU (QYHKIIOHATy Be0-3aCTOCYHKY: Oi3Hec JIOTiKy Ta 00poOKy NaHuX;
BUBEJICHHS iH(pOpMAaIliil Ta B3aEMO/III0 3 KOPUCTYBa4eM; B3a€EMOII0 3 033010 JTaHUX
U 30epekeHHs, ab0 3aBaHTaKeHHs, aaHoi iHpopmarii. HaBexeni maHi geMoH-
CTPYIOTh CTPYKTYPY CIIPOEKTOBAHOI CUCTEMH [2], IPUHIMIIK B3aEMOIIT 3 TEXHOJIO-
rissMu 30epexxeHHst qanux [1] ta B3aemonuii Gi3HecC-JIOTIKH J0aTKy 3 iHTepdeiicom
KOpHUCTYBaya.

3aBISIKM Cy4acHHM TEXHOJIOTisIM BeOpO3pOOKM Ta BUKOPHCTaHHIO HAaHHOBI-
IIMX CTAHIApTiB, 3aCTOCYHOK Oy/e BiJ3HA4aTHCS IHTYiTUBHO 3pO3yMIJMM IHTEp-
(elicoM, IBHUAKICTIO pOOOTH Ta HaIIIHICTIO.

Cnucok Jirepatypu

1. «Entity Framework Core» - Pexxum JIOCTYILY bils) pecypcy
https://learn.microsoft.com/en-us/ef/core — 25.03.2024 p. — 3arour. 3 ekpany.

2. «Repository Pattern» — Pexxum moctymy g0 pecypey https://learn.microsoft.com/en-
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®OPMAJIIBAIIA MTPOIECY MPOXO/IKEHHA TPAH3AKIIII
TAKTUWJIBHOI'O IHTEPHETY

Kosanenko A.A., Apomesna P.O.
XapKiBChKHUI YHIBEPCUTET padioeeKTpOHIKH, XapKiB, YKpaina

Taxtunenuii [nreprer (TI) Britouae B cebe psia MpUCTPOIB, SIKI B3aEMOJIIOTH
MDK c000I0 uepe3 MIBUAKI MEpeXHI KaHaIu 3B SI3Ky 3 MaJoro 3arpuMkoro. [lepena-
ya nanux y TI Bkirouae B3a€MOJI0 MK TaKTHJIBHUMH JaTYUKaMHU, NPUBOAAMHU,
MEPEXHOIO iHPPACTPYKTYPOIO Ta aJlTOPUTMAaMHU KEPYBaHH:, SIKI BUKOPUCTOBYIOTh-
cs s 300py JaHuX, 0OpoOKH, mepenadi, KOHTPOJII0 3BOPOTHBOTO 3B’SI3Ky Ta BU-
MIPaBJICHHS TIOMHIIOK.

MeToro 10NOBii € pearizariis mporecy MpoxopKeHHs Tpan3akmii T1.

Hannit mporec OymyeThCsl Ha B3a€MOJII By3IIiB KOMIT FOTEpHOI MEpexKi Ta BHU-
KOPHCTaHHI porpamMHo-KoH(irypoBanux Mepex (SDN). Take pimeHHs gae 3Mory
ONTUMI3yBaTH MapuIpyT i BUKOPHUCTOBYBATH BipTyalli3allil0 KOMIT FOTEPHOI Mepe-
xi. [Ipomec mpoxomkenHs Tpan3akmiii T1 BinOyBaeThCs y KiJlbKa €TamiB, a came:
aBTCHTHU(IKAIliS, BA3HAYCHHS MiCIIE3HAXOKCHHS, 00pOOKa Ta OOYHCICHHS JaHUX,
BU3HAYCHHS! HEOOXIHUX KOMYTATOpIB i3 JOCTYITHHUMHU pecypcaMu Ta ix iHpopmy-
BaHHS.

Konrponep SDN cTBOpIO€ BipTyajbHy MalllHy Ha BHOpaHMX KOMYTaTopax,
SIKI BUKOPHCTOBYIOThCS 17151 00poOKku nanux [1].

VY Mepexi TaKTHIIBHOTO [HTepHETY BCTaHOBIIOETHCS LIEHTPANIi30BaHMH KOHT-
ponep SDN, sikuii Kepye po3NOAIICHUMH By3JIaMu rpaHudHuX obunciens (MEC),
KOMYTaTOpPaMH Ta MPUCTPOSIMH.

Mepexa TI 3aramom moB's3aHa 3a qomoMoror komytaropiB OpenFlow, sxi
KepYIOTh MAKEeTaMH JAHUX i TEepPeHAIPaBIAIOTh TpadiK BiAMOBIAHO 0O MapUIpyT-
HUX TaOmump. [IpoMiXkHI NPUCTPOI € CTaHTAPTHUM OOJIaJHAHHIM, SIKE HaJgae Me-
PEXHHUM oOllepaTopaM MOXKJIMBICTh BUKOPHCTOBYBATH JIOJATKOBI (YHKIT, Taki 5K
MDKMEpPEXHHUI eKpaH 1 TpaHcisiuis MepexHux aapec. [Iporokon OpenFlow siBisie
CcO000 CTaHIAPT CUTHATI3AIIT /I BUKOPUCTAHHS MK [EHTPAIi30BAHUM KOHTPO-
nepom SDN i komytaTopamu OpenFlow.

OyHKIIIOHATBHO KOMYTAaTOpU B cHcTeMi TakTHJIBHOTO IHTepHeTy po3risja-
I0ThCS SIK TIPUCTPOI MepeHaIpaBiIeHHs] NaKeTiB 13 IPOCTUMHU a0 CKJIAJHUMHU Tao-
JMIIMU MapiupyTusamii [2].
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PO3POBKA CAUTY PEMOHTHHUX POBIT DREAM SPACE
REMODELERS

Capanuyk JI.A., €pomrerko O.A.
XapKiBChKUIT HAITIOHAIBHUH YHIBEPCUTET paJioeNIeKTPOHIKH, XapKiB, YKpaiHa

B cyuyacHOMYy CBITi 3pOCTa€ TOMUT HA PEMOHTHI TIOCIYTH, ajie¢ 0arato KIi€H-
TIB CTHUKAIOTHCS 3 TPYJHOIIAMM Y BHOOpPI MiAXoAsIioi KOMIaHii Ta KOHTpPOJI 3a
BUKOHAHHAM poOiT. ToMy BeJIMKOTrOo 3HaueHHs HaOyBae CTBOPEHHS 1HHOBAI[IIHOTO
BeO-caliTy, 10 HaJla€ MOBHUH IIMKJI TIOCIYT BiJl IIaHyBaHH 110 peamizamii - Dream
Space Remodelers LLC.

Mertoro aomnoBiai € cTBopeHHs BeO-caiiry Dream Space Remodelers LLC,
sIKa 3a0e3MeYnTh KIIiEHTaM 3pYYHHUHA iHCTPYMEHT AUl OOpaHHS Ta IUIAHYBaHHS pe-
MOHTHHX POOIT.

ITpoekT mepenbayae BUKOPUCTAHHS CyYaCHHX TEXHOJOTIH BeO-po3poOku Ta
JeTaTbHAN aHali3 MOTped MTBOBOI Ay JUTOPIi.

BrpoBamkeHHsT comianbHMX B3aeMomid ans  BeO-caiity Dream Space
Remodelers LLC, Takux sk cucTeMa BIITYKIB Ta PEHTHHTY, JO3BOJHTH KIIi€HTaM
OOMIHIOBATHCS TOCBIIOM Ta BHU3HAYATH HalKpammx BUKOHaBIIB. lle mimcmiuth
JIOBIpY JIO KOMIaHil Ta MOJETIUTh BUOIp A MaiiOyTHIX 3aMOBHHUKIB.

Po3pobka BebO-caiity Dream Space Remodelers LLC 6a3yeTbcst Ha BUKOpPHC-
taHHi pperimBopky WordPress ta MoB mporpamysanss JS, PHP, HTML, CSS. Lle
3a0e3mnedye He nuiie ePeKTHBHY PO3POOKY, aie i BUCOKUH piBeHb OE3MEKH Ta CTa-
OUTBHICTH POOOTH JOAATKY.

Jns nocsrHeHHsS ycmixy B cdepi peMOHTHHX TOCIYT HEOOXiTHO HE JIHIIe
MaHCTepHICTh y BUKOHAHHI poO0iT, ane i mpo30opicTh Ta JOCTYMHICTH iH(OpMAIii
JUTS KITIEHTIB.

Came ToMy TIpoeKT po3poOKku BeO-caiiTy Dream Space Remodelers LLC mae
Ha METi CTBOPEHHSI IHTYITUBHO 3p0O3yMIJIOT0 IHCTPYMEHTY, KUl IOTIOMOXKE KIIiEH-
TaM 3 JIETKICTIO OOMpaTH Ta IJIaHyBaTH PEMOHTHI pOOOTH.
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OCOBJIMBOCTI PO3III3BHABAHHS OBJINY HA 305PAKEHHSAX
3 BAKOPUCTAHHSAM HEMPOHHUX MEPEXK

Epomrerxo O.A.
XapKiBChKHUI1 HAITIOHANBHUH YHIBEPCUTET padioeIeKTPOHIKH, XapKiB, YKpaiHa

ITy4Hi iHTENEKTYaNbHI CUCTEMH 3700YyJIH Y CBITI 3aCiIy’Ke€HY HOMYJISPHICT.
[HTENeKTYyallbHI CHCTEMH € YHIKaJIbHUM IHCTPYMEHTOM JUIsl BUPILICHHS 3aBIaHb Y
rajy3si aHayizy ta 0OpoOKM BEIMKOTo OOCSTY JaHHX, BUPIIICHHS 3aBJaHb Pi3HOTO
piBHA ckiagHocTi. [llupoke mpakTHYHE 3aCTOCYBAaHHSI BOHU 3HAXOJISTh B €KOHOMi-
i, 0i3Heci, poOOTOTEXHilll, MEAWIIMHI, MAaTEeMaTHIli, aBioHimi, Oiodi3uii, Oe3mer
Ta OXOPOHHUX cUcTeMax i T.A. [1]. Benukuii iHTepec BUKINKAE MOXKIIUBICTD PO3Mi-
3HABaHHS 0OIHTUS.

B nmanmit yac B cucTeMax IUTYYHOTO iHTEJIEKTY aKTUBHO BHKOPHCTOBYIOTHCS
IITY9HI HEHPOHHI MEpexKi, MO CKIATAIOTHCA 31 IITYYHUX HEUPOHIB, KOXKEH 3 SKAX
SIBJIsIE COOOFO CIPOIIEHY MOJIeNb OioJorivHoro Helipona [2-3].

HelipoHHa Mepeka — 11e MaTeMaTHYHa MOJIeNIb, @ TAKOX Il MporpamMHe Ta ama-
patHe BTiJIeHHs, TOOYZ0BaHa 3a IPUHLIMIIOM OpraHizauii Ta QpyHKIIOHyBaHHS Me-
PEX HEPBOBHX KJIITHH KHMBOTO OpPraHi3my.

31 30UIBLICHHSIM 3POCTaHHS MOMYJISIPHOCTI 3TOPTKOBHX HEHPOHHUX MEpEx
0COOJIMBO CTaja aKkTyaJbHOIO 3a/adya PO3Mi3HABAHHA OOJHMYYS Ha 300pakeHHi, a
TaKOX B PEXKUMI peajbHOTO Yacy.

ApXiTeKTypa 3ropTKOBHX HEHPOHHHX MEpekK OJn3bKa 10 OYyIOBH JIIOACHKOTO
MO3Ky. JlocmipkeHHs B Wil raigy3i MOXyTh JOHNOMOITH CTBOPHTH BHCOKOTOYHI
CHCTEMH KOMIT'IOTEPHOTO 30DYy.

3aBAsSKM HEHPOHHUM MepekaM 3'IBHIIACS MOXIIMBICTh BUAUIATH 1 BUSHAYUTH
OCOOIMBOCTI 00IHYYS, SIKi HETIOMITHI HOTJISAY JIFOAWHH, 1 iHTEpIPETYBaTH Ii 0CO-
OMUBOCTI Ta X CYKYIHICTH SIK BIKOBI XapaKTEPHCTHUKHU. {7 1BOTO HOCIIIKEHHS
OyJI0 POBEICHO aHATI3 ICHYIOYHX MMIAXO/IB MO0 PO3IMi3HABAHHS 00IHYYS Y KO-
MY BHU3HA4Y€HO HAMOUIbII 3pydHi Ta CydacHi 3aco0M JJisi pO3pOOKM Iporpamu 3
BUKOPHCTAHHIM JaHUX MEPEK.
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KJIIACTEPU3ALISI YACOBHX PAIIB 3 BAKOPUCTAHHAM
CAMOOPIAHIBAIIMHUX KAPT KOXOHEHA

3nmopuk H.B.
XapKiBChKUIT HAITIOHAIEHUH YHIBEPCUTET paJioeIeKTPOHIKH, XapKiB, YKpaina

3 PO3BHUTKOM TEXHOJIOTIH 1 MOXJIMBOCTEH BUPOOHHMIITBA, podieMa KiacTepusa-
i1 cTae aKTyaJbHINIOK Ta TATHE 332 COOOI0 30ip BEIMKUX OOCATIB AHUX, SIKi JIFOIUHA
HE 371aTHa 00pOOJIATH CaMOCTIHHO, Ha BiMIiHY BiJl TEXHOJIOTIH IITYYHOTO 1HTEJIEKTY.
Mertoro wi€i poboTH € aHaji3 camoopraHizauiiHux kapt (kapt Koxonena/SOM) min
Yac KJIacTepH3allii 4acoBHX PSIiB.

SOM (self-organizing map) - 1ie mTyyHa HEMpOHHA Mepeka, IKy MOKHA BUKOPH-
CTOBYBATH I KJIaCTepH3allii BUCOKOPO3MIpHMX MaHuX. SOM po3Kiazae BHCOKOPO3-
MipHi 1aHi Ha OUTHI HI3EKOPO3MIpHY BUXIHY CITKY, K TIPaBHIIO, y ABOX BUMipax [1].

Ines xkaptu KoxoHeHa mossirae B TOMy, L0 HEHPOHH, SIKi € CYCiTaMH IO TOIOJIO-
Tii Mepeski, MOBUHHI MaTH TMOIi0OHI BaroBi BeKTOpH (LIEHTpH Ki1acTepis). Takum 4uHOM,
BIZICTaHb ICHTPIB PI3HUX KIIACTEPIB B P-BHUMIPHOMY IIPOCTOpPI TIPEACTABIAETHCS B
MEHILOMY (3a3BHYaii IBOBUMIPHOMY) IpocTopi [2].

KooxeH By30J1 B BUXIJJHOMY IIapi TOB'SI3aHUH 3 BIANIOBIJHAM BEKTOPOM Baru, J10-
BKMHA SIKOTO JIOPIBHIOE JIOBKHMHI BXIZIHMX BEKTOPIB. AJITOPUTM HaBYA€E MEPEKY iTepa-
TUBHO, BUOMPAIOYM OJJMH BEKTOP 13 HAOOpy BXIJHUX BEKTOPIB Ta OOYMCIIIOIOUM BiJC-
TaHl MK UM BEKTOPOM Ta BEKTOpPAMHU Bard BCIiX BY3JB y BHXIJHIA MaTpuil. Y KOH-
TeKcTi 4acoBuX psnie SOM BUSBILE 3aKOHOMIPHOCTI Ta MOAIOHICTP MDK KUIBKOMa
4acOBUMHU psiiami. Lle MoxHa 3p0OHTH, BUKOPHUCTOBYIOUH K BXiJHI JaHI — HEOOpOO-
JICHI JIaHi YacOBUX PSIB, IO 3TPYITye YacoBi psian [3] 3a moaiOHICTIO GaKTHIHUX TO-
4ok naHuxX. Ockinmbku SOM noTpeOye BXITHHX BEKTOPIB OJHAKOBOI JOBXKHHH TO IeH
TIIXI € He 3aBXKI1 TPUAHITHAM.

JUisl yHUKHEHHSI BUIIE3a3HAYEHUX MMPOOIeM, BAapTO CIIOYAaTKy BHKOPHCTATH Kiia-
CTEpH3allil0 Ha OCHOBI O3HAK, SIKa 3MEHILINTh PO3MIPHICTh Ta 30UIBIINTH CTIHKICTH JI0
urymiB [4], a moTiM BUKOPHCTATH OTPUMAHHI HaOIp BEKTOPIB O3HAK SIK BXIJIHI JIaHI.
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BEB-3ACTOCYHOK IHTEPHET-MAT A3UHY EJIEKTPOTEXHIKHA

Annpymenko AL, @inimoruyk T.B., Pomanrok O.C.
XapKiBChKUIT HAITIOHANBEHUH YHIBEPCUTET padioeIeKTpOHIKH, XapKiB, YKpaina

Po3po0ka BeO-3aCTOCYHKY IHTEpHET-Mara3uHy eICKTPOTEXHIKH Ha ChOTOIHIIITHIN
JIeHb € HaJ3BUYaliHO aKTyaJIbHOIO 3 KUIBKOX MpuuuH. [lo-miepine ykpaiHChKHH PUHOK
eJIEKTPOHHOT KOMEpIIii CTPIMKO 3pOCTa€E, OUIiKYEThCS 3pocTanHs oocsry 1o $15,8 mups.
Ha 2025 pik, MO OOyMOBJIEHO 3pPYYHICTIO Ta JOCTYIHICTIO OHJaiH-NOKymok. ITo-
Jpyre, IUPOKHI aCOPTUMEHT €JIEKTPOTEXHIKH, IOCTYITHUIA OHJIAHH, JIO3BOJISIE CIIOXKH-
BayaM IOPIBHIOBATH IIiHK Ta XapaKTEPHCTUKH Mepe MOoKynkoto. [lo-Tpere, iHTepHET-
MarasvHH MaloTh KOHKYPEHTHI ITepeBary, Taki SK MEHIII BUTPATH Ta MOXIIMBICTH Ha-
JaTH pizHOMaHiTHI mociyru. [lo-deTBepTe, 3pydHICTD A TOKYIIIIB TIOJISATAE Y MOXK-
JIMBOCTI 3[IMCHIOBATH TIOKYIIKH B OyIb-SIKHMIA Yac Ta OTPHIMYBAaTH HeoOXimHy iH(opMa-
L0 OHJIaiH. | HapemITi, IHTepHeT-Mara3uHi MAOTh MOXKIIMBICTh PO3IIMPEHHS PHHKY,
MIPUBEPTAFOYN HOBHX KITIEHTIB Ta 301IBITYI0UH TpoaaKi. Hapasi KOHKYpEeHIIis B eJeKT-
POHHIM KOMepIIii IOCTIHHO 3pOCTa€e, OCKUILKA BCE OUIbIIE Ta OLTbIIEe KOMITAHIH BXO-
J4Th Ha 1ed puHOK. Cepel] KITIOUOBHX MPABIJI KOHKYPEHTOCIIPOMOKHOCTI BUCTYTIAlOTh
30BHILIHIA BHUIVISAA Ta YHIKJIbHUN KOHTEHT. UiTka Opi€eHTallisl IHTepHET-Mara3uHy Ha
CBOIO IIUJILOBY ayJIHUTOPIl0, 8 TAKOXK BPaxXyBaHHs KPHUTEpiiB BUOOPY MOKYIIB, IXHIX
IHTEpECIB Ta 3BMYOK J03BOJISIE TMPOABIIO MPABIIBHO C(HOPMYBATH aCOPTHMEHT TOBA-
piB. ¥ Takux yMOBax Ba)KJIMBO BPaXOBYBATH IHIMBIIyaJlbHI MOTPEOW Ta OYiKyBaHHS
KII€EHTIB, 00 Bi3HAYUATHCS cepe]] KOHKYPEHTIB i 3a0€3MeUNTH YCIITHAA PO3BUTOK
OizHecy.

Merto10 A0NOBIAl € CTBOPEHHS CTPYKTYPH I IHTEPHET-Mara3iHy 3 BpaxyBaH-
HSIM BCIX acIeKTiB, MO0 3a0e3MeunTi epeKTHBHE Ta 3pyJYHE YIPABIIHHS MPOEKTOM Y
MaitoyTHROMY. J[Jisi CTBOpEHHS BE0-3aCTOCYHKY IHTEpHET-MarasuHy eJIeKTPOTEXHIKH
obpano Mo HTML/CSS Ta React — motyxHy 0i0miotexy JavaScript U1 CTBOpEeHHS
iHTepakTUBHUX iHTepdeiiciB [1]. 3 T mornomororo MokHa e(eKTHBHO OpraHiyBaTh
KOMIIOHEHTHY CTPYKTYpy Be0-3aCTOCYHKY IHTEpHET-MarasuHy ejeKTpoTexHiku. Jlis
CTBOpPEHH:I TUIII3alil JaHUX BUKOPHCTOBYEThCst MoBa TypeScript, sika 1onomoxke mosie-
TIIMTH PO3POOKY 3aCTOCYHKY Ta 3abe3rneunth Oesreky Ta crabiipHiCTh Komy [2].
@peiimBopk Node.js OyTe BHKOPHUCTaHO /Il CTBOPEHHSI CEpBEPHOI YaCTUHU BeO-
3aCTOCYHKY, IO HaJa€ 3B'S30K MK KIIEHTCHKOIO YAaCTHMHOIO 3aCTOCYHKY Ta 0a3oro
JIaHKX, Ta 00pOOJIsE 3aUTH KOPUCTYBadiB, 3a0€3IIeUyI0OuH MiATPHIMKY BCiX (YHKIIO-
HAJIbHUX MO>KJIMBOCTEH [3].
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BEB-3ACTOCYHOK JIJIS IIU®PYBAHHSA ®AWJIIB

Amnikaes P.O., ®inimonuyk T.B., Maiictpenxko I'.B.
XapKiBChKHUI1 HAITIOHANBEHUH YHIBEPCUTET padioeleKTpOHiKH, XapKiB, YKpaiHa

B cyuacHoMy CBITi, Jie BACOKOTEXHOJIOTIUHI PillIEHHs CTAI0Th HEOOXITHICTIO, PO-
3poOKa BeO-3aCTOCYHKIB [1], a Takok mM(ppyBaHHs Ta Iepeada JaHUX, BU3HAYA€THCS
HE JIMIIE SIK 337a4a TeXHIYHOTO IUIaHYBaHHS, aJie 1 sIK CTPATEriuHuil KPOK Y PO3BUTKY
Oi3Hecy Ta B3aeMofii 3 KopucTyBauaMH. Beb-3acTOCyHOK — Iie mporpamHe 3abesrie-
YeHHs], B SIKOMY KITIEHTOM BHCTYIIa€ Opay3ep, a cepBepoM — BeO-cepBep. bpaysep moxke
OyTH peasti3alli€to Tak 3BaHUX TOHKUX KITIEHTIB, JIe JIOTIKa 3aCTOCYHKY 30CEPEIKy€EThCS
Ha cepBepi, a QyHKIIis Opay3epa mojsrae mepeBakHo y BinoOpaxeHHi iHdopMmariii, ska
Oyra 3aBaHTa)KEHA 3 cepBepa depe3 MepekHe 3’ €THAHHS, 1 BIATIOBITHO TIepeiadi TaHuX
KOpHUCTyBa4a Ha3a.

udpysanns iHGOpPMATLIi € BaXKITHBOIO CKIIAIOBOIO OE3MEKH B Cy4acHOMY CBITI
[2], sike mO3BOJISIE 3aXMUCTUTH HaHi BiJl HECAHKIIOHOBAHOTO JOCTYIY, 30epiraroun ix y
3amm@poBanoMy BuriiAi. [lnppyBaHHS € OCHOBOIO I OE3IIEKH EIeKTPOHHUX TPaH-
3aKuiil, OHJIaiH-KOMYHIKallii Ta 30epiranns KoHpineHniiHoi iHdopmanii. Y cydacHo-
My CBITI IIM(pPYBaHHS CTaJO CKIAIHIMIMM Ta OUIHII TEXHOJIOTTYHO PO3BHHEHHM:
3’SIBUJIMCS. HOBI METOZIM Ta aJTOPUTMH, sIKi 3a0€3I1euyIoTh OLIbIy Oe3reKy Ta Hail-
HicTh mWHU(pPYBaHHA (CHMETPHYHE Ta acMMETpHYHE IU(pyBaHHs, Xem-(QyHKIl s
PI3HUX IIJIEH).

Mertoro 10moBiai € po3poOka CTPYKTypH BeO-3aCTOCYHKY UL IIH(pPYBaHHSI Ta
JemudpyBaHHs (aililiB 3 BUKOPHCTAHHSIM CHUMETPHYHOIO Ta aCHMETPHYHOrO IH(PY-
BaHHS y BIATIOBITHOCTI 70 TIpaB KOPHUCTYBAaYiB.

s po3poOKku BeO-3aCTOCYHKY Ta peaizamii Oi3Hec JIOTIKH JoAaTKy Oy/e BHKO-
puctana mwatgopma .NET ta MoBa mporpamysanns C#. /i cTBOpeHHs BeO-cepBicy
Oymo 00paHO KpocmiaT(hOpMHHH, BHCOKOIPOMYKTHUBHUNA (PEHMBOPK 3 BIAKPUTHM
Buxigaum kozoM — ASP.NET Core [3] y inTerpoBanoMy cepeioBuiii po3podku Visual
Studio. J{ns peanizariii nporecis apropuzaiiii Ta ayreHtudikamii odpana MS SQL
Server, sika € ONHIEIO i3 HAWIOUIMPEHIIINX Ta BIOCKOHAJIEHHX CHUCTEM YIIPABIIHHS
0asamu aHuX. TakoX B 3aCTOCYHKY BHKOpHCTaHO MOBY po3Mmitku HTML Ta moBy
cruiniB CSS [4] 3 6i0i0Tekor0 roToBUX CTUIIB Bootstrap.

Crucok Jirepatypu

1. ®inimoruyk T.B., Hactenko O.C. AHali3 aKkTyaJbHOCTI BUKOPHCTAHHS MIA0IOHY
MVC npu po3pobmi cygacHuX BeO-3acTocyHKiB. [Ipobnemu indopmaTnzamii: Te3n momosi-
nelt 1eB'aToi MibkKHapoIHOT HayKoBO-TexHIYHOI KoH(epeHrtii. T.2. Uepkacu: YATY; Xapxkis:
HTY «XIll»; baky: BA3C AP; benscpko-bsuma: YTil'H. 2021. c. 95.

2. llyp H.O., Mokoruno O.A. OcHOBM KpUNTOJOTIi: HaB4. MOCiOHUK. YKuromup:
HepxaBHuii yHiBepcuteT « X KuTomupcerka nomitexsika», 2021. 120 c.

3. Chambers J., Paquette D., Timms S. ASP.NET Core Application Development:
Building an application in four sprints. Publisher: Microsoft Press, 1st edition, 2016. 432 p.

4. Robson E., Freeman E. Head First HTML and CSS: A Learner's Guide to Creating
Standards-Based Web Pages. Publisher: O'Reilly Media, USA, 2nd edition, 2015. 762 p.

99



CyyacHi HanpsMn po3BUTKY iH(POPMAaLINHO-KOMYHIKaLiHUX TEXHOMOTi Ta 3acobiB ynpaBniHHA

AHAJII3 METO/IB IINTAHYBAHHS OBYUCJIEHb
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Ha nanwii yac Teopist ontuMizaii npu miaHyBaHHI 00YHCIIEHb 3HAXOANTH LITUPO-
K€ 3aCTOCYBaHHsI 11 e(hEKTUBHOTO BUPILICHHS TPUKIaAHUX 3amad [1], ski 3a0e3rme-
YyIOTh KOHKYpPEHTHY IepeBary y pisHUX cdepax JoAchkoi aisubHocT. CydacHi po3-
TIO/IIEH] CHCTEMH BIAKPWIIM HOBI MOKJIMBOCTI 33 paxXyHOK 30LIbIIEHHS] O0UHMCITIOBAIIb-
HHX TIOTY)KHOCTEH, sIKi BUKOPHUCTOBYIOTHCS IIPH BHPIILICHHI CKJIaIHUX 3aBJiaHb 3a pa-
XyHOK MacIITabOBaHOCTI, MOYKJIMBOCTI THYYKOTO YIPABJIiHHS HaBaHTa)KEHHSM, HaJlil-
HOCTI Ta CTIMKOCTi JO BiZIMOB, PO3IIMPIOBAHOCTi, OE3MEKN Ta XUBYUOCTI B yMOBax
KibepaTak, PUPOAHIX KaTacTpod Ta iH.

Mertoro 10M0BiAl € aHANI3 aNTOPUTMIB IUIAHYBAHHS OOYMCIIEHB, 3 MOJAIBIINM
¢dopMyBaHHSIM (DOpMATy TTOJAHHS BXiJHUX 3aBIaHb Ta OOUMCITIOBAIILHUX PECypCiB.
INporec mmaHyBaHHSA 3aIlycKy 3aBAaHb Ha Pecypcax € CaMOCTIHHOIO Ta HaJ3BHYANHHO
CKJIJJHOIO TIPOOJIEMOIO K 3 TOYKH 30py CTPYKTYPHOI CKIIQIHOCTI CHCTEMH, TaK 1 3
TOYKH 30py OOUMCITIOBAJIbHUX BUTPAT Ha IMOIIYK ONTUMAIBHOTO TUIaHy pilieHHs [2].

O0'ekTOM JOCHIPKEHHS Y POOOTI BUCTYNAIOTh 3aBIAHHS, SIKi HAXOJATh Ha BXiJ
PO3IMOIIEHOT CHCTEMH, SIKi BITHOCATBCS 10 Kiacy NP-Bakkux 3aqad KoMOIHATOpHOT
onruMizarii. OnTuMi3allisi B TAKHX CHCTEMax [MOBUHHA BPaXOBYBATH HE TLUTHKH MPOTY-
KTHBHICTh Ta €()CKTHBHICTh BUKOPUCTAHHSI OOYMCIIOBAJIBHUX PECYPCIB, @ TAKOXK BHU-
MOTHY KOPHCTYBauiB IO/I0 SKOCTi 0OCIYroByBaHHs, BAPTOCTI MOCIYT, BUTPAT MPOBaii-
JIepiB, CEPEeTHHOTO Yacy 3aKiHYEHHs pOOiIT, CEPEHBOTO Yacy OYiKyBaHHS IOYATKY IX
BUKOHAHHA Ta iH. B JOTOBiNi TakoXX MOpyIIEeHI MHTaHHS MOAO (yHIAMEHTATBHUX
OCHOB IUTaHYBaHHS HECTalllOHAPHMX PECYpCiB, X aHai3 Ta po3poOKa HOBHX a/1alTHB-
HUX JIITOPUTMIB JIIS Pi3HUX clieHapiiB [3].

AHai3 CyJacHUX TCHACHII PO3BUTKY IDIaHYBaHHS PO3MOALTY 0a3yeThCs Ha Te-
OpETHYHMX Ta MPAKTHYHHUX JIOCII/PKEHHSX MPOBIIHUX 3apyOiKHUX BUYCHHX Ta JI03BO-
JIsi€ 3pOOHUTH BOKIMBHH BHCHOBOK, IO JUIS BHPIIIEHHS Ii€l aKkTyaidbHOI mpoOiemMu
HEOOXiJHO PO3POOMTH KOMIUIEKCHUH MiZXi/J 10 HOOY/I0BH aaliTHBHUX IUIaHYBaJIbHHU-
KiB Ta MaTeMaTUYHUX MOJIEJICH, 1110 BPaXOBYIOTh BIJICYTHICTh TOYHUX 3HaHb IS (Op-
MYBaHHSI [UIAHY POOIT.
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MOBUIBHUM 3ACTOCYHOK JJISI BETEPHHAPHOI KJITHIKHA
TA ii KJIIEHTIB

€vers [1.C., Oinimonuyk T.B.
XapKiBCHKUIT HAITIOHANBHUH YHIBEPCUTET PaJioeNieKTPOHIKH, XapKiB, YKpaiHa.

VY cydacHOMy CBITI KOXKHA JIFOJIHA Mae cMapT(OH, TOMy MOOUIbHI 3aCTOCYHKH
CTaJIM BKJIMBOIO YaCTUHOIO HAILIOTO IM(POBOTO CBITY, MPOMOHYIOYH 0€311i4 MOXKIIHU-
BOCTEH Bifl CITIKYBaHHS 1 poOOTH 710 pO3Bar Ta MOBCSKACHHHUX CIPaB.

MoOinbHHUH 3aCTOCYHOK JJIsl BETEPHHAPHOI KIIIHIKK HaJlae 3py4HUN iHCTpyMEH-
Tapiii I BIACHUKIB JOMAIIHIX TBAPUH Ta BeTepuHapis [1]. 3a qomomororo Takoi mpo-
IPaMH TOCTIOZAp TBAPUHU MOJKETE 3allHCyBaTUCS Ha NMPHHAOMU JIO JIKaps, 3HAXOIUTH
BeTEepUHAPHI JIKapHi 3i 3pyYHHAM came U1 HhOTO PO3TallyBaHHAM, 30epiratu iHdop-
MaIifo TPO ICTOPif0 BAaKIMHAIIN Ta XBOpiO CBOET TBapHWH 10 0a3u JaHWX, AUBHTHUCS
iHdopmariro mpo KIiHIKY. SIKIIO 3aCTOCYHOK BHKOPHCTOBYE IIKap, TO BiH MOXETE
KOHTPOJIOBATH Tpadik MpUIfoMy, TeperiiaT iHPOPMAIiIo PO TBAPHHY, KA 3aITd-
caHa JI0 HhOTO Ha MPHUHOM, 3B’A3aTHCS 3 KIIEHTOM Ui yTOYHSHHS Jacy abo s cka-
CyBaHHsI IpUiioMy.

MeTo10 10MOBIfi € OMUC CTPYKTYpH MOOLIBHOTO 3aCTOCYHKY JUISl 3AITUCy TBAPHH
Ha TIPUHOM JIO JIiKaps 3 MOAAIBIINM KOHTPOJIEM 32 HUM. [ 0JIOBHY yBary npu cTBOpEH-
Hi 3aCTOCYHKY CJIii IPHAUIUTH iHTepdeiicy KOpUCTyBaua, sIKHii HOBUHEH MATH TIPUEM-
HHH Ta IHTYITHBHO 3pO3yMiinii iHTep(elic SK Ul BIACHHUKIB TBApHH, TakK 1 JJIs JiKa-
piB. Jliist po3poOKku 3acTOCYHKY Oyne BHKOpHCTaHa MoBa mporpamysanus Kotlin [2],
sKa JI03BOJISE 3a0€3MEUNTH BUCOKY MPOAYKTUBHICTH Ta HIBHAKICTH POOOTH NOHATKY,
e(heKTHBHO BHKOPHCTOBYBaTH NAaTepHM NPOSKTYBaHH:. B skocti cepenoBuina 30epi-
raHHs Oy/ie BUKoprcTaHa 0a3a nanux Firebase [3], sxa Hagae 3py4Hi BHyTpiliHi cepBi-
CH Ta TOTOBI 0i0MioTeuHi pirreHHs 11 OaraTbox 3a1ad. BoHa Oyma oOpaHa depes Te,
10 BUKOPUCTOBYE Mozenb mannx NoSQL, ne mani 30epirarotsest sik JSON 1 MOXyTh
OyTH BKJIaJIeHI Ta CTPYKTypOBaHi THyuKko. Takok BoHa 3a0e3leuye OHOBICHHS B pe-
MKHMI PEaIbHOTO 4acy, IO JI03BOJISIE aBTOMATUYHO TIePEeCyBaTH 3MiHH JIAHUX JI0 BCIX
MiIKTIOYCHHUX KITIEHTIB Y PEKUMI peanbHOro uacy. Bukopuctanus 6asu manux Fire-
base Hajae oGmaiH-MATPUMKY, KEIIYIOYH JaHi Ha KIIEHTCHKOMY PHUCTPOT, T03BOJISE
KOpHCTYBa4yaM OTPUMYBATH JOCTYII Ta 3MIHIOBATH JaHi HABITh Y PEXUMI o(hiaiiH.

Crucok Jirepatypu

1. ®imimonuyk T.B., I'openos JI.0. MoOGinsHNMIT 10JaTOK U1 MOHITOPHHTY 3a TBapH-
Hamu. [Ipobnemu indopmarum3zanii: Tezu momosimeit 10 MikHapomHOI HAYKOBO-TEXHIYHOT
koH(epentii. T.2: cexmis 4. Uepkacu: YATY; baxy: BA3C AP; Benscpko-bsma: VTil'H;
Xapkis: HTY «XI1I»; Xapki: XHYPE; Xapxkis: JIT «I1J] TIKH/AI AIl». 2022. C. 65.

2. Kozy0 0., Ko3y6 I'. Ocob6anBocTi po3poOKky MyJIbTHILIAT(GOPMHHX 3aCTOCYHKIB Ha
Kotlin. Bicnux Xmervnuyvkozo nayionamwnozo yuieepcumemy. Cepis: «TexHiuHi Hay-
kn».2023. Nel. C. 224-229.

3.Biswas N. Beginning React and Firebase: Create Four Beginner-Friendly Projects
Using React and Firebase. Publisher: Apress, 1st edition. 2021. 196 p.

101


https://openarchive.nure.ua/browse?type=author&value=%D0%A4%D1%96%D0%BB%D1%96%D0%BC%D0%BE%D0%BD%D1%87%D1%83%D0%BA%2C+%D0%A2.+%D0%92.

CyyacHi HanpsMn po3BUTKY iH(POPMAaLINHO-KOMYHIKaLiHUX TEXHOMOTi Ta 3acobiB ynpaBniHHA

3ACTOCYHOK JJIs1 MOHITOPUHI'Y INOITYJIAPHUX
KPUIITOBAJIIOT

Oinimoruyk T.B., Kipierko /1.B.
XapKiBChKUI1 HAITIOHANBEHUH YHIBEPCUTET padioeNieKTPOHIKH, XapKiB, YKpaina

Ha cporoaHilHii AeHb PUHOK KPUITOBAIIOT PO3BUBAETHCS! CTPIMKUMHU TEM-
namu. Ile B 2009 porii 6ys10 CTBOPEHO MEpIIy MOHETY Mij] Ha3Boko Bitcoin, a mke y
2024 poui icuye noHan 23 000 Halipi3HOMaHITHIIIMX KPUITO MOHET. BaskinBicTh
uiei cepu He MOXKHA HEIOOLIHIOBATH, TaK SIK KPHIITOBAIIOTH MOCTYIOBO Iepec-
TarOTh OYTH YMMOCH C€K30THYHHM Ta BIPOBAKYIOThCs Y MoOyToBe *uTTA [1]. Sk
NPHUKIaLy MOKHA HABECTH OIUIATy TOBapiB KPUITOBAIIOTAMHU Y HOIYJIPHUX Mara-
3WHAX eJEeKTPOHIKM Ta TEeXHIKHW, OIUIaTa DKi B 3aKiIafax XapdyBaHHSI, OIUIaTa Moc-
JYT Ta JO3BUUIA, OCBITH 1 HaBiTH Typm3My. J{o Toro k, BapTo momaru i Omarofiii-
HICTb, SIKy NPUIMAIOTh Y KPUITOBATIOTAX. | e BXKe HE KaXKy4d PO MONIIUBICTH
IIBUJKHAX Ta JEIIEBUX MepeKas3iB MK (Qi3MIHIMH 0co0aMu, B TOMY YHCII i MiXKHA-
poxHuX. KpunroBamoTu 4yIoBO MiAXOAATH IS iHBECTYBaHHS, 3 METOK OTPHMAaH-
Hst IpUOYTKY [2].

Mertoro gonoBini € onuc crpykrypu Windows-3acTocyHKy 1J1sl MOHITOPHHTY
MOMYJIAPHUAX KPUITOBAIIOT HAa PUHKY. OCHOBHUMH OCOOJIMBOCTSMH 3aCTOCYHKY €:
3pY4HUil Ta IHTYITUBHMI iHTepdelic KopucTyBaya, HallMCaHUH 3a JIOIIOMOTO0 BH-
kopuctanus texHosorii WPF [3], MoxJMBicTh meperisimty OCHOBHOI iH(popmaril
1po 5 HAWMIOIYJSIPHIIIMX KPUITOBAIIOT Ha TOJIOBHOMY €KpaHi (Bilpasy IpH 3aIry-
CKY), KoITitoBaHHS B Oydep oOMiHY iHopMaIito mpo 0OpaHy KPUITOBAIIOTY, MO-
JKITUBICTH MEPETIITHYTH rpadik KPUIITOBATIOTH 3a 24 roawHu, 7 mi6 ado 1 micsp.
VYci gani migBaHTaXYOThes 3a gornomororo Oeskomrosaoro APl «CoinCap» [4] i
30epiraloThbesl JIOKAJIbHO B IaM’SATi KOMIT FoTepa Il 4ac KOKHOTO OHOBJICHHS Ja-
HHX, II0 JO3BOJIA€ 3a0€3MeUYUTH BUCOKY IIBUAKOJIIO 3aCTOCYHKY HaBiTh B pa3i He-
CTablIBHOTO IHTEPHET 3 €IHaHHS. B 3aCTOCYHKY IPHCYTHii MONIYK KPUIITOBAIIOTH
3a TAKAMH XapakTepucThukamu sik: id (HOMep B pedTHHTY 3a MOMyJSPHICTIO), 1O
Ha3Bl Ta CAMBOJILHOMY 3Hau€HHIO. 3aCTOCYHOK MICTHUTh J[BI 3arOTOBIICHI Bi3yallbHi
TEMH: CBITJIa Ta TEMHA, & TAKOXX MOBHICTIO MEPEKNIaACHHII Ha 3 MOBH: YKPATHCBHKY,
AHIJIHCBKY, HIMELBKY.
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BEB-3ACTOCYHOK JUIsI IHTEPHET-MAT'ABUHY 3 TIPOJAXKY
BEJIOCHUITIEJIB TA AKCECYAPIB "TREK"

Kocrin A.O., ®iximonuyk T.B.
XapKiBChKUI1 HAITIOHANBHUH YHIBEPCUTET padioeNieKTPOHIKH, XapKiB, YKpaina

VY Hamr yac OUTBIITICTE JFoIel Oakae epeKTUBHO BUTPAvaTH CBIM Yac, TOMY BOHU
BITAIOTh TIepeBary iHTEpHET-MarasMHaM. 3aMiCTh TOTO IMOO OIJSIaTH TOBap Y
peabHUX Mara3uHax MOJKHa oOpaTH aHanoru Ha nudpoBux miatdgopmax. Ane Hapasi
y cepi iHTEepHET-Mara3vHiB € BeJNMKAa KOHKypeHiis [l], ska Beme OOpoThOy 3a
MOKYILIB BUKOPHUCTOBYIOUHM HU3KY MPABWII: 30BHILIIHUNA BUIIIS (AW3aiiH), IIBUIKICTH
3aBaHTa)KCHHSI CTOPIHOK, YHIKaIbHUI KOHTeHT. UiTKa Opi€HTalis IHTepHET-Mara3uHy
Ha LUTbOBY ayAUTOPIIO, BpaxyBaHHS KpPUTEPiiB BHOOpY MOKYIIB, iX iHTepeciB Ta
3BHYOK JIO3BOJIUTH MPONABLIO NPAaBUIGHO CHOPMYBaTH acCOPTHMEHT Ta PO3OHTH
TOBapH Ha BiIIOBITHI TPYIIH.

MeToro 10m0Biai € po3podka CTPYKTypH IHTEpPHET-Mara3uHy, sika 3pOOHUTh HOTO
3pyYHHM 1 KOPHCHHM JUIsl MOKYII[B Ta y TMOAAJBIIOMY BHUKOPHUCTaHHI KOHBEPTYE
NPHXOAW Ha caiiT B KymiBii. ['0JOBHa 3amada po3pOOKH 3aCTOCYHKY MOJISTae y
rpaMOTHOMY BHKOPHCTaHHI ICHYIOYOTO 1HCTpyMEHTapiro, o0 i Ha Jalri MpoekT OyIo
3pY4YHO Ta €PEKTHBHO miApuMyBaTh. ISl CTBOPEHHS BEO-3aCTOCYHKY MPOIOHYETHCS
Bukopuctanas ASP.NET y iHrerpoBanoMy cepenoBuili po3pooku Visual Studio.
ASP.NET — 1ie po3BuHeHa 1wiatgopma, 1o HaJae HeOOXiaHI CITy:KOU ISl CTBOPCHHS
CepBEepHUX BeO-70maTKiB KopropaTuBHoro kimacy Windows [2]. [l 30epeskeHHs
JlaHuX oOpaHa pessiniiiHa 6a3za nanux MS SQL Server, sika npaigroe Oibir epeKTHBHO
3 .NET. [ns oOmiHy iH(OpMAIEF0 MK CEPBEPHOI0 YACTHHOK Ta 0a3010 TaHMX
BUKOpHCTOBYEThCst Entity Framework Core, misi posmupenHst (yHKI[ioHATy Ta
30epeKeHHsT 3py4HOCTI B po3pobii obpan mabmon Model-View-Control. Mosa
nporpamyBanHs C# N03BOJIsE peani3oByBaTH OaraTo 3ajad, ajle HaHMoOTYXHille, 10
BOHA MOXE JaTH — IIe BUCOKHH piBeHb abCTpakTHOCTI y podoti 3 OOII, mo momomoxe
noOyIyBaTH HOTY)KHUH CKENeT ISl TOJaNIbIIOr0 PO3BUHEHHS Ta MIATPHUMKU HPOEKTY
[3]. Takoxx Be6-3aCTOCYHOK BHKOPHCTOBYE MOBY po3MiTKu Razor Pages, MoBy ctwmmiit
cropinok CSS [4], cuctemy kepyBanus Bepcissmu GitHub.
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MOBLJIbHUAM 3ACTOCYHOK JIJISI IHTEPHET-MAT' A3AHY,
OPIEHTOBAHOI'O HA ITPOJIAK ITPOJAYKTIB
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XapKiBCHKUIT HAITIOHAIEHUH YHIBEPCUTET padioeIeKTPOHIKH, XapKiB, YKpaina

VY cyuyacHOMY CBITi Oijibllla YacTHHA JIIO/IeH HE BUKOPUCTOBYE Y TOBCSIK/ICH-
HOMY JKUTTI oaiiH-MarasuHu, a MepeBaKHO BUKOPHCTOBYIOTH OHJIAWH-CEpPBICH.
OpnHa 3 TOJIOBHUX IIepeBar iHTEpHET-MarasuHiB MOJSITa€e B TOMY, 1[0 BOHH J03BO-
JISIFOTH MOKYIISIM IIBUAKO Ta JIE'KO 3HAaXOJWTH MOTPIOHI TOBapH 3a JOIOMOTOI0
IHTYITHBHO 3po3yMmisoro iHtepdeiicy. EnxekrponHa koMepiis, B CBOIO 4epry, Ao-
3BOJISIE MiATPUEMILIM (TIPOAABISIM) 3HIDKYBATH BUTPATH, IIBHIKO TECTYBAaTH HOBI
imei Ta macmTabyBatucs, mo poOUTH el Oi3Hec-CerMeHT MpUBabIMBUM UIs Oara-
THOX Tixnpuemiis [1].

MeTo10 70NOBii € PO3IIIsL yCHOr0 HUKIY PO3POOKH MOOLIBHOTO 3aCTOCYHKY
IUIsL IHTepHEeT-MarasuHy, CPSIMOBAHOTO HA MPOJAAX MPOAYKTiB. Po3pobka cTpyk-
Typu MOOITBHOTO 3aCTOCYHKY Ma€ Ha yBa3i CTBOPCHHS BiIIOBITHHX CKJIAIOBHX:
KaTaJory MpOAYKTIB, 3py4HOI iepapXii, po3MojiTy TOBapiB 3a KaTeropisMu, JeTa-
JbHOT 1H(OpMaLlis PO KOXKHUIA TOBAp, CIUCKY 3aMOBJICHb, a TAKOXK 3PYYHOTrO Ka-
OiHEeTy KOpUCTyBaya.

Jlnst cTBOpEHHS IOJATKY IUIaHYETHCS BUKOPHUCTOBYBATH MOBY IPOIpaMyBaH-
ust SWift pasom 3 ppeiimBopramu SwiftUl, UIKit [2]. B sikocti ocHOBHOTO dpeiim-
BOpPKY Oyne BukopuctoByBaThcs SWiftUl, skuii HanmcaHWd y HOeKIapaTHBHOMY
ctuni Ha Bigminy Bia UIKIt, uo 3Hauno npumBuiye po3podky goaatky. [Ipore,
Bapro 3aszHaunty, o UIKIit mae Takox cBoi nmepesaru, 60 Mae iMnepiamicTHUHHI
CTHIIb, IO J1a€ MOJIMBOCTI PO3pOOIATH OULTBIN CKIAIHI Ta YHIKaNIbHI €IEMEHTH
iHTepdeiicy. Orxe, i 1Ba GPeHMBOPKH Yy MOEIHAHHI JAFOTh Ty)KE BEIUKI MOXKIIHU-
BocTi. Takox mpu po3poOlLi 3aCTOCYHKY NPOIOHYETHCS BUKOPHCTOBYBATH apXiTe-
krypuuii mrabiaor MVVM (Model-View-View-Model), ockinbku 1me Haiikparie
MMO€IHAHHS PO3MOAIICHHS BiAMOBIMAIRHOCTEH MK MOIYJISIMH MPOrPaMH, CIIPO-
MOYKHOCTI JI0 TECTYyBaHHS, TIOBTOPHOTO BUKOPHCTAHHS €JIEMEHTIB, 8 TAKOXK JIETKOi
po6otu 3 Ul. [list 306epesxenns iHdopmarii oopano 6asy ganux MySQL [3] uepes
MOEIHAHHS Y cO01 HaliIHHOCTI, MPOAYKTUBHOCTI, CTAOUILHOCTI, @ TAKOXK OE3KOIITO-
BHOCTI.

Crucok Jirepatypu

1. Larsson T. E-commerce Evolved: How to Build, Scale, and Prosper in a Digital
World. Independently published. Publisher: CreateSpace Independent Publishing Platform.
2016. 372 p.

2. Sharma M. iOS Development with SwiftUl: Acquire the Knowledge and Skills to
Create iOS Applications Using SwiftUl, Xcode 13, and UIKit. Publisher: BPB Publications,
1st edition. 2022. 559 p.

3. Silva R. MySQL Crash Course: A Hands-on Introduction to Database Develop-
ment. Publisher: No Starch Press. 2023. 352 p.

104



CyyacHi HanpsMu po3BUTKY iHPOpPMaLLIMHO-KOMYHIKaLiHUX TEXHOMOTi Ta 3acobiB ynpaBniHHA

IHTEI'POBAHA ITAT®OPMA JIJISI JOJATKIB,
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Ha nanuii yac 3aCTOCYHKH, OPi€HTOBaHI Ha TaiiM-MCHE)KMCHT, BCE OLIbIIC Ha-
OWparoTh TOMYJISIPHICTh, CBIT HE CTOITh HA MICLI 1 JIFOJSM Tpeda WTH B OJMH KPOK 3
4acoM Ta BCTUTaTd poOHTH Bce Ounblie cripaB. KoHnenuist HaragyBaHb po3BHBajIach
pa3oM i3 CyCHiILCTBOM, HaJlalouu Bee OIbIe iIHCTPYMEHTIB Juisl €()eKTUBHOTO yIpaB-
JiHHS YacoM Ta 3aaaHHsAMU [1]. Cdepa ynpasniHHs 3aBIaHHSIMU Ta HaraayBaHHIMH
Ha Pi3HUX IMUaT(GOopMax pO3LBITAE, BiII3EPKATIOIOYH 3pOCTAl0dy MOTpeOy Jome B
e(eKTHBHOMY PO3IO/IiIi 9acy Ta 3aBHaHb. I OUTBIIOCTI Taki 3aCTOCYHKH CTAIN He-
BiJl’€MHOIO YaCTUHOO TIOBCSKICHHOTO JKHTTSL.

Merolo 10M0BIfi € OmUC CTPYKTYpH Ta TOOYI0Ba iHTErpoBaHOl miatopmu st
JOJaTKIiB, OPIEHTOBAHHUX HA TallM-MEHEIDKMEHT, a caMe CTBOPSHHS MOOLTBHOIO I0NaT-
Ky Ta Be0-3aCTOCYHKY 3 €MHOI0 0a30r0 naHux. Cepesl CKIIaJoOBHX MPOrpaMHOI peati-
3allii MOKHAa BM3HAYMTH: 0a3u JAHUX JUIsl TPOLIECIB peecTpallii Ta aBTOpW3aLli; iH-
CTPYMEHTH JUIsl CTBOPEHHSI, BU/IAJICHHS Ta Pe/laryBaHHs MarloK; MIX0AW it 30epiraH-
Hsl Hara/lyBaHb Ta peajiizallisi CAaMHX HaraJyBaHb.

J1s po3poOKH KpocIuiatopMHOTro MOOUTBHOTO JIONATKY Ta Be0-3aCTOCYHKY Oy-
JIc BUKOPHCTAHO CYYacHI IHCTPYMEHTH Ta TEXHOJIOTII po3poOku. MoOUIBHUIA TOAaTOK
Oyze pealizoBaHO 3 BHKOPHCTaHHsAM (peiiMBopky React Native, BUKOPHCTOBYHOUH
EXpo-iHcTpyMeHT, KU MiHIMI3y€e HAJIAINTYBaHHS CEPEIOBHUINA PO3POOKH Ta CIIPOILYE
nporiec po3podku, Redux Toolkit Ta Expo Notifications mis 3a0e3mnedeHHs IBUIKOI Ta
e(eKTHBHOI PO3pOOKH MOOLTFHOTO iHTEp(EHCY, a TaKOXK IS CIIPOIICHHS YIIPaBIiHHS
CTaHOM JIOATKY Ta BimpaBKH MOBioMiIeHs [2]. Be6-3acTocyHOK y cBoOlO uepry, Oyne
moOynoBaHWil 3 BUKOpUCTaHHsAM OiOmiotekn React BukopmctoByrounm Create React
App (CRA), sikuii 103BOJISIE HE BUTpayaTH 4acy Ha HaJalUTyBaHHs MpoekTy, Redux
Toolkit Ta React Router DOM [yisi CTBOpPEHHSI JHHAMIYHUX Ta IHTEPAKTHBHHX BEO-
3aCTOCYHKIB 3 Mapmipytusaiiiero [3]. OOuaBi CkIamoBi OyQyTh BHKOPHUCTOBYBATH
Firebase Firestore — Gasy manux turmy NoSQL, sika oGpana Juist 3a0e3MeYeHH s IBH/I-
KOTO JIOCTYITY JIO IAHUX Ta MPOCTOTH IHTETPALlii B 3aCTOCYHKH.
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} MOBLIbHUM 3ACTOCYHOK
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VY cydacHOMY TEXHOJIOTIYHOMY CBITi, Ji¢ BUCOKA IIBUJKICTh IHHOBAINH Ta MOC-
TIHUN PO3BUTOK iH(OPMALIMHUX TEXHOJOTIH BH3HAYAIOTh TEMITH JKHMTTS, PO3poOKa
MOOUIBHUX 3aCTOCYHKIB € KJIFOYOBHM IHCTPYMEHTOM JUISl TIOJIETIIIEHHSI PI3HUX ACTIEKTIB
HAIIIOTO TOBCSKACHHOTO icHyBaHHS [1]. Po3poOka MOOLIBHUX 3aCTOCYHKIB ISl TIPO-
Jaxy Komruiektyrounx mis [1K — ofiHa 3 mepcrneKTHBHUX Taity3eid. 3pocTaHHs HOIyJIsi-
pHocri [IK Ta irpoBrX KOHCOJIEH, HiBUIICHHS 3aLiKaBJIeHICTh 0 irpoBoi iHAYCTpii Ta
PpO6OUIX KOMIT FOTEPIiB CTBOPIOIOTH OMHT ISl PO3BUTKY TAKOT'O MOOLTEHOTO PIiIlIeHHS.
IMponax xommnoreHTiB 11 [1K yepes MOOIIBHMIA TOAATOK CTa€ HE JIMIIE BaXKITHBUM
HAaIpPSMKOM €JIEKTPOHHOI KOMepIlil, ajie if BUMarae BIOCKOHAICHHX IHCTPYMEHTIB s
3pYYHOCTI Ta 33I0BOJICHHS IOTPEO CYy4acHOTO CIOXKHBAYa.

MeToro 10moBini € po3poOKa CTPYKTYpH iHTEpHET-Mara3uHy, iHTepdeiicy mis
MOKYIILIB Ta IHCTPYMEHTIB YIPaBIIHHS ISl aaMiHicTpaTopa (MeHemkepa). Takox Bu-
3Ha4YEHO CTPYKTYpY Karajory TOBapiB, HAaBEICHO 3py4Hy i€papxiio Ta po3HoJIis ToBa-
PIB 3 BiATIOBIJHUMH KaTETOPIsIMH.

Jlns HanucaHHS 3aCTOCYHKY IPOIIOHYEThCS 00paTH MOBY IporpamyBanHs Dart
pasom 3 ¢peiimBopkom Flutter [2], Firebase Store [3] Ta Firestore Database — 1ie aBi
ckmazosi Firebase, siki HamaroTh 3pydHi Ta MOTY>KHi IHCTPYMEHTH U POOOTH 3 TaHU-
MH Ta 30epiraHasM (aitmiB y xmapi. s cTBopeHHS epeKTHBHOTO Ta BU3HAYECHOTO
IW3aiiHy y TIPOEKTI 3acTOCOBaHO cTopoHHI mmakerw Flutter: carousel slider Ta
fluttertoasts. [1aker carousel slider BUKOpHCTOBY€ETBCS IS peatizaliii KpyroBoro ede-
KTy PI3HOMAaHITHOTO BMICTY, TAKOTO SIK 300pa’KeHHsI, TEKCTH a0o iHIII Bi3yasbHI elre-
mentH. [Taker fluttertoasts 103BoJIsE JIerkKO BUBOAUTH TIOBIIOMJICHHSA-TOCTEPH B 3aCTO-
CYHKY, 5Kl 3’SIBIISIFOTBCS] T 3HUKAIOTh 3HU3Y €KpPaHy Ta BUKOPHCTOBYIOTHCS VIS BiJO-
Opa)keHHs KOPOTKUX Ta TUMYACOBHX MOBIIOMJIEHb KOPHCTYBaueBi. 3a JIOMOMOIOF0 HUX
MOXKHa 1H(OpPMYBaTH KOPUCTYBa4a O TIOMHUJIKAX IIPU PEECTpallii YK BioOpaxkaTu mo-
MIJIKH TIPH TECTYBaHHI JOAATKY [4].
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MOBLJIbHUM ITPOBUI 3ACTOCYHOK "TETPIC"

Macnos M.K., @inimoruyk T.B., CeBocthsiHOBa O.M.
XapKiBChKUI1 HAITIOHAIBHUH YHIBEPCUTET padioeieKTPOHIKH, XapKiB, YKpaina.

I'pa — 1ie nIpupoaHUIT CTaH JIOIUHM, B IKOMY BOHA IIyKae Ta 3HaXOIWTh BHU-
pIIICHHSI CBOiX >KUTTEBHX 3aj[ay, HaBYAETHCS, OCBOIOE HOBI MOJIEINi MOBEAIHKH,
JOCTIKY€E 1iei cBiT i camy cebe [1]. BaxnuBy pojb y pO3BUTKY i BAOCKOHAICHHI
MUCJICHHS JIIOIMHU BiIBOJSITH irpaM-TOJIOBOJIOMKaM, SIKI BUMararoTh Bij Hei mpo-
SIBUTH BUHAXI1JJIMBICTh, KMITJIUBICTh, BMIHHS KPUTHYHO OI[IHUTH YMOBH. Komm'to-
TepHa rojoBojoMka "Terpic" — e Halkpamuii crocid NOKPaIUTH PO3yMOBI 371i0-
HOCTI, TaKOTO BUCHOBKY niiimmm BueHi 3 Mind Research Network, siki BuBumim
BB rpu "Terpic" Ha Mo30k moguHH. [IpocTHii, 3aXOIUTOI0UNil TeHMIUeH Tpu
"Tetpic" mpuBabiroe monel Oymp-sIKOTO BiKy Ta piBHS HocBimy. Ha mpotssi cBoro
icHyBaHHs Tpa Oyna peajiizoBaHa Iyke B 0araTbOX BHUTIISAAX, TOMY 1 3 TIOSBOIO
cMapT¢oHiIB, MOOLTBHI Bepcil Li€l IpH CTaly HAJA3BHYAHHO MOIMYJIIPHUMH, Haaro-
91 MOKJIMBICTh TPATH YIIOOICHY TPy 3BiAyCUIb, B OYIb-IKHIA 9ac Ta MICIIi.

MeTorw nomoBigi € po3podOka cTpykTypu MoOiIpHOTO Aoxatky “Terpic” Ta
aHaJIi3 IHCTPYMEHTIB, SIKi BUKOPUCTOBYBAJIKCH JJIs Horo peasisaitii. [y HamicaH-
HsI 3aCTOCYHKY OyJ10 BUpilIeHO oOpaTtu ppeiimBopk Xamarin [2], sikuit BuKopucTo-
Bye aBi MoBH mporpamyBanus: C# mis soriku gomatky ta XAML (Extensible
Application Markup Language) ans ommcy iHtepdeiicy kxopuctyBaua. Mosa
XAML [3] cxoxa Ha moBy HTML y cBoiii cTpykTypi, 110 poOUTH 11 3p03yMiNior0
Ut 6araThoX po3poOHMKiB. MoBa mporpamyBanHs C# 103BoIsie€ e()eKTHBHO CTBO-
PIOBaTH Pi3HOMAHITHI JOJAaTKH, BKIFOYAIOUH iTpH, Oi3HEC-TOIATKH, MyJIbTHMEIIHHI
nporpamu Ta Gararto iHumoro. BoHa BijoMa CBO€I NPOCTOTOK B OCBOEHHI Ta IIH-
POKHM CHEKTpOM (YHKIIH, [0 POOHTH 11 BHOOPOM /ISt 6araThoX pO3pOOHHKIB.

OpnHi€r0 3 TOJOBHUX IepeBar po3poOKHM 3 BHUKOPUCTaHHIM (pPEHMBOPKY
Xamarin € MOXJIMBICTb CTBOPEHHS JIOAATKIB /Ui 000X OCHOBHMX MOOUIBHHX IUIa-
ThopM — Android Ta i0OS 3 BUKOpHCTAaHHIM OAHOTO Koxy. Lle 3MeHIye yac po3po-
OKM Ta BUTpPATH HA MPOEKT, OCKIJIBKH HE MOTPIOHO CTBOPIOBATH OKpeMi Bepcii 1o-
JaTKy JUIsd KOKHOI riatdopmu. Takuii miaxig TakokK CIPOIIY€ MiATPUMKY Ta OHO-
BJICHHSI JIOAATKy B MallOyTHbOMY.
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PO3POBKA CTPYKTYPHU MOBLJIBHOT' O 3ACTOCYHKY
®OPMYBAHHS 3ABJIAHb I1O METOAHUII "POMODORO"

Harapos B.1O., ®inimorayk T.B., Kpasuerko I[1.0.
XapKiBChKHUI1 HAITIOHANBHUH YHIBEPCUTET padioeIeKTpOHIKH, XapKiB, YKpaiHa

VY cydacHOMY CBiTi, Ji¢ IIBHOKICTh KUTTS HECTPUMHO 3POCTaE, 30eperKEHHS
KOHIICHTpaIlii Ta e()eKTUBHE YIPAaBIiHHSI YacOM CTAalOTh BAXKIMBHMH ACTIEKTaMHU
YCHIITHOi poOOTH Ta TOCATHEHHS Iieil. OnHiero 3 e(EeKTHBHUX METOIUK, CIPSMO-
BaHMX Ha MiJBHIICHHSA MPOAYKTUBHOCTI Ta 30€peXeHHs IICHUXIYHOTO 30POB'S €
Metoauka Pomodoro [1], sika mepenbavae po3misieHHS 4acy Ha MEpiofu KOHIICHT-
poBaHOi poOOTH Ta KOPOTKi mepepBH. Takuid pexxuM poOOTH JO3BOJSIE MiATPUMY-
BaTH BUCOKHWII pIBEHb KOHLEHTpAIi Ta NPOJYKTHBHOCTI, cHpuse 30epekeHHIO
eHeprii Ta ncuxiyHoro 3nopos's. Ilicns xoxuoro mukiny Pomodoro, sikuit cknana-
€Tbes 3 4 nepiofiB poOOTH Ta 3 mepepB, PEKOMEHAYETHCS B3SITH TPUBAILILY TIepep-
By, Hanpukia, 15-30 xswinH. Takuil miaxix JonoMarae miaTpuMyBaTd JOBIOTPH-
BaJly KOHIIGHTpalil0 Ta e(pEeKTHBHICTh MPOTArOM poOOYOro IHs, 3abe3nedyrodn
SIKICHE BUKOHAHHS 3aBJIaHb Ta 3HW)KEHHS pU3UKY BUTOPAHHS.

Metow npomoBigi € po3poOka CTPYKTYpH MOOUIFHOTO 3aCTOCYHKY, KU
CIPOIIy€E YIPABJIiHHS YacOM Ta MiABHIIY€E NMPOAYKTUBHICTH KOPUCTYBAdiB 3a JO-
MIOMOTOI0 I1i€i MeTonuKH. ['0oBHA 3amada mpu po3poOdIli 3aCTOCYHKY — L€ CTBO-
PEHHS IHTYITUBHO 3pO3yMIJIOTO iHCTPYMEHTY, IIO JO3BOJISE KOPHCTYBadyaM CKJIa-
JIaTH CIIMCOK CIIPaB Ha JCHb Ta BCTAHOBIIOBATHU 11 KOJKHOTO 3aBAAHHS 4ac BHKO-
HauHs. [licist 3amycKy 3aBOaHHs TaliMep pO3MOYMHAE BIJUIIK Yacy BUKOHaHHS, a
MiCJs 3aKiHYCHHS aBTOMAaTUYHO BCTAHOBJIIOETHCS KOPOTKUW TEPEPBHUIA iHTEpBal
JUTSL BIATIOYHHKY.

ITpu po3poOiii 3acToCyHKY BHKOpHCTaHO (peiiMBopk React Native, akuii 1no-
3BOJISIE CTBOPIOBATH JAOJIATKH, SIKI MPaItooTh sik Ha i10S, Tak 1 Ha Android, Bukopu-
CTOBYIOYH OJIMH Hadip KOy, LIO CIPOIUIY€E PO3POOKY Ta MiATPUMKY HpOrpamu Jyist
pizauX miatdopm [2]. Jms 30epiraHHs JaHHX KOPUCTYBAadiB BHKOPHUCTOBYETHCS
iHcTpyMeHT Async Storage, skuii 3a0e3redye JIOKaJbHE CXOBUILE JAaHWX Ha TpH-
CTpOi KOPUCTYBaya, II0 J03BOJIAE 3pY4HO 30epiraTi Ta OTPUMYBATH Pi3HOMaHITHY
iHpOpMaLi0 MK CecisIMH HOOATKy, TaKy sSK CIFCKH 3aBIaHb Ta HAJIAIITyBaHHS
TaiiMepa. Buxopucranus Async Storage 103BOJINTh YHUKHYTH HEOOXiTHOCTI ITiJK-
JIFOYCHHS JI0 BIJIAJIEHOTO cepBepa JUIsl IOCTYITy 10 JIaHHX, 3a0e3euyioun HaliiiHe
30epiraHHs Ta MBUAKAN T0CTYy 10 HUX [3].
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MOBLJIbHUAM 3ACTOCYHOK JIJIA JOCJIIKEHHSA KOCMOCY
3 IHTEI'PAIIIETIO YAT BOTY

[etpyns B. M., ®inimoruyk T.B., Kpasuenko I[1.0.
XapKiBChKHUI1 HAIIIOHANBEHUH YHIBEPCUTET padioeieKTpOHIKH, XapKiB, YKpaiHa

CyuyacHi TexHOJIOTI] BIIKPUBAIOTh MOXIIMBOCTI JAJIsI AOCIIKEHHS KOCMOCY,
HE BUXOJSYM 3 JOMY. 3aBISKH IPOTrpecy B po3poOli MOOLTBHUX 3aCTOCYHKIB, €H-
Ty31acTH Tenep MOXYTh CIIJKYBaTH 32 OCTAaHHIMH HOBHHAMH, 3aIllyCKaMH Ta 3Hay-
HUMH TOIIAMHU B cdepi KocMOCYy. BakIMBOIO iHHOBAINEI y IOMY HAMPSAMKY €
iHTerpariis 4at-6ote [1], 3maTHOrO HamaBaTH BUYEPIHY iHMOPMALIIO 3 KOCMOIOTIT
Ta KOCMI4HOI iH)KeHepii, poOJIsTIr JOCBiI KOpHCTyBada Iie OUThIN 3alydeHUM Ta
iHTepakTUBHAM [2].

MeTor0 10mOBiAi € onmc CTPYKTYypH Ta (PYHKIIIOHAITY MOOLIEHOTO 3aCTOCYH-
Ky Ta ciyx0 3 sSIKUMH BiH B3aeMojie. OCHOBHIM KOMIIOHCHTOM 3aCTOCYHKY € iHTe-
pdeiic KopucTyBayda, SIKUH BKIIFOYAE PO3IITH KOCMIYHHX 3aITyCKiB, TO/il, HOBUH Ta
4ar-00T. JIJIsl OTpUMAaHHS aKTyaJbHHX JaHUX MiAX0auTh iHTepdeiic kommnawnii The
Space Devs, skuii Hagae iHdopmMaiiiro 3i chepu kocmocy. s 30epexenns iHGOp-
Malii mpo KOpucTyBayiB Ta ixHi "ynto0seHi" 3amycKd, HOBUHH, HOAIi € 3py4HOIO
6aza nmanux Firestore, sika AEMOHCTPY€ BHCOKY THYYKICTh Ta MaciITabOBaHICTh,
CTalOYM ONTHUMAJBHUM DILICHHSM JUIsi MOOUIBHHX 3aCTOCYHKIB, IO BHMararoThb
HmIBHUAKOT peakuii Ha 3MiHM y 0a3i nanux. Ciyx0u Firebase Authentication Hana-
I0Th OE3MeYHMI TOCTYI O AaHUX KOPHCTYBadiB, BUKOPUCTOBYIOUH CYYacHi METO-
1u aBreHTH(ikalii. Yar-060T Moxke QYyHKIIOHYBAaTH Ha OCHOBI Mojeni gpt-3.5-turbo
yepe3 iHTepdeiic kommanii OpenAl, mo no3Bosste HagaBaTH MIBHIKI Ta TOYHI Bij-
MOBIIi.

Po3poOka 3acTocyHKy Oyne 3milicHeHa 3a JOIOMOToR  (pedMBOpPKY
Flutter [3], sikuii n03BOJIsIE CTBOPIOBATH JIOAATKH ISl Pi3HHUX IAT(HOPM 3 €TUHUM
KOJIOM, IO 3HaYHO CKOPOYY€E Yac PO3pOOKH Ta CHPOIIYE MPOLIEC OHOBJICHHS Ta
MiATPUMKH NPOYKTY. BripoBa/keHHsI 4aT-00TYy CTBOPIOE YHIKaIbHUIN JNOCBIMN LIS
KOpPHUCTYBayiB, HaJJal0ul IM MOITMBICTh OTPUMYBATH Clielliasli3oBaHy iHpopMallito
Ta BIAMOBI/I HA MUTAHHS B PeaTbHOMY Yaci.
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CUCTEMA MOHITOPHHI'Y TA KIIIMAT-KOHTPOJIIO
MMPOMUCJIOBUX NPUMIIIEHD

®omin O.I., Dimimonuyk T.B.
XapKiBChKUI1 HAITIOHANBEHUH YHIBEPCUTET pagioeIeKTpOHIKH, XapKiB, YKpaina

Cucrema KIIIMaT-KOHTPOJIIO — I1€ KOMIUIEKC MPHCTPOIB, SIKi OPIEHTOBAHO Ha Mi/T-
pUMKY KOoM(OpTHOTO Ta OE3MeYHOr0 MIKpOKIIIMaTy B OJTHOMY YH KUIHKOX IPUMIIIICH-
msix [1]. Tpu 11 pyHKIiOHYBaHHI 3MIHCHIOETHCS 30SPEKEHHST HU3KU KIIIMATHYHUX T0-
Ka3HUKIB 1 HA OCHOBI iX aHaNi3y cucTeMa NpuiiMae pillieHHsl, YUM POOUTH HABKOJIHUIIIHE
CepeIIOBHIIE ieaTbHIM JUTsl KopucTyBadiB. CItii po3yMiTH, MIO I IHHOBAIlIHA CHC-
TeMa HallijieHa Ha MifABUIIEHHS KOM(OPTY KUTTS, 3MECHILICHHS HETaTUBHOTO BIUIUBY
Ha JIOBKIJUIS Ta CIIOKUBAHHSI €HEprii Ta pecypciB, 10 pOOUTS ii KIIFOYOBUM IHCTPyMEH-
TOM JUJIs1 CTAJIOTO PO3BHUTKY Ta ONTHMI3allii BUKOPHCTAHHS €HEPTeTHYHHX PECYPCIB.

Mertoro fonoBini € po3poOka IHTETPOBAHOI CHCTEMH, SIKa JIO3BOJISIE HE JIMILE
BIJIIAJICHO MOHITOPUTH KIIMATHYHI MOKA3HUKYU MPUMIIIICHHS, a i aHAJI3yBaTH Ta Ke-
pPYBaTH OKpEMHMH MapaMeTpaMH CUCTEMH KJIIMaT-KOHTPOJIIO Yepe3 3pyuHuil MOOisb-
HHH 3aCTOCYHOK 3 MOJIAJIbIINM 30epiraHHsM JaHuX y BeO-apxiBi. BukopucranHs iHTe-
PHET-TIIKIIIOYCHHS Ta BEO-XMapH HAZa€ MOXKIIMBICTD IOCTYITY JI0 CHCTEMH 3 Oyab-sKO1
TOYKH CBITY, 3a0€3MCUyI0OUN MaKCUMAaJIbHYy €()eKTUBHICT Ta 3PYYHICTH YIPaBIiHHSI
KIIIMaT-KOHTPOJIEM, TATPUMKY ONTHMAJBHUX YMOB 1i (pyHKIIIOHYBaHHS (3 MOITHBIC-
TIO TIEPEBEACHHS CHCTEMH Y aBTOMAaTHIHUN PEXKUM).

Jst po3pobku 3acTtocyHKy obpaHo (peiimBopk ReactNative [2] 3 Bukopructan-
HSIM MOB nporpamyBanHst TypeScript ta JavaScript [3], 1o po6uts #ioro kpocmargo-
PMHHM Ta 3pYYHHUM /Il BAKOPUCTaHHS HA Pi3HUX MPUCTPOosiX. st oTpuMaHHs Ta me-
peaaBaHHs JaHKUX Y KOHTpoJiep Ta Ha nanens Weintek Bukopucrano npotokon MQTT
Ta Opokep Mosquitto. BeG-3acTocyHoK po3pobiieHo 3a gornomororo Mosu PHP [4] Ta
OpIEHTOBAHO IS 30epiraHHst JaHHX, sKi OyJI0 OTPUMAHO BiJl BIJIIOBIIHUX NPHUCTPOIB,
110 Ja€ 3MOTY HAJIaBaTH aHAIITUKY Y BUIIIs rpadikiB I TEMIIEPATyp, HaBAHTAKEH-
HsI, THCKY Tomio y Android momatky. 3acTocyBaHHS IHTEPHET-ITIIKIIIOUCHHSI Ta BeO-
apXiBy JI03BOJIsIE 30epiraté JaHi TS MOAANBIIOTO aHaIi3y, CIIPUSE MiJBUIIICHHIO SKOC-
Ti )KUTTS Ta POOHTH 1X OLTBII JOCTYIHUMH JJIs BIACHUKIB Ta OIEpaTopiB OyIMHKIB Ta
T IPHEMCTB.
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AHAJII3 AJITOPUTMIB BATATOILISIXOBOI MAPIIPY TU3AIIIT
JJI ITPOI'PAMHO-BU3HAYEHUX MEPEK

Bospmaos €.B., Coxonoserkuit C.O., SAakoBcbkmii O.A.
XapKiBChKHUI1 HAITIOHANBEHUH YHIBEPCUTET padioeNieKTPOHIKH, XapKiB, YKpaina

Ha cporojHi, i3 MIBUAKKUM PO3BUTKOM [HTEpHETY MaciuTaOu Mepexi Ta Jnoja-
TKIB PI3KO 301JBLIYIOTHCS, 110 MPHU3BOAUTH O JAeAali CKIAIHINIOI CTPYKTYPH Ta
¢ynkuiii. Mepexa, 3acHOBaHa Ha TpaauuiiHii apxitektypi TCP/IP, ctukaerbes 3
OaratbMa mpoOiemMaMu, 0COOIMBO Taki 11 KOMIOHEHTH, SIK MapUIPYTH3aTOPH, SIKi
OepyTh Ha cebe 3aHanTo Garato GyHkuiit [1]. JocToBipHICTS 1 eheKTUBHICTD TEpe-
CHUJIAHHS JJAHUX CTHKAETHCS 3 CEPHO3HUMH IPOOIEMaMH.

3apa3 s BUpIMIEHHS IUX MPOOJIeM IHUPOKO BUKOPHCTOBYETHCS IMPOTPAaMHO-
BusHaueHni mepexi (SDN). Lle mo3Bonsie miBUIINTH €(PEKTUBHICTH MEPEKEBOTO
0o0JamHAHHS, MOBUIIATH KEPOBAHICTH 1 Oe3mexy Mmepexi. 3a gomomoror SDN
MOYKHa KEPyBaTH MEPEXEI0 Ha MPOTrPaMHOMY PiBHI 1 THM CaMHM IOJIIIIINTH KOHT-
poJIB Ha Mepenavero JaHux y Mepexi [2].

BpaxoByroun 3poctanHs nomyisipHOcTi TexHosorii SDN, mocrtae mpoGiema
PO3p0o0KH METOIB yNpaBiiHHs TpadiKoM BiJIOBIAHO J0 MPUHIMIIB apXiTEKTypH
SDN. OnmHuMm i3 HaHOLIBII MEPCICKTUBHUX CIOCOOIB yapaBiiHHS TpadikoM y Be-
JIMKHX KOMIT'IOTEPHUX MEpekax € BAKOPUCTaHHs 0araToLUIIXOBOT MapLIpyTH3aLlil.
BararonuisixoBa MapupyTH3anisi — e MeTOJ| MOIIYKY LUISXY, SIKHH BUKOPHCTOBYE
JUTsE Iepeiadi JaHuX GLIBIN HiK OJHMH JOCTYMHHUN IUTSIX B Mepexi [3].

MeTor0 10MOBITi € aHATI3 ICHYIOUHX alTOPUTMIB 0AaraTOIIIIXOBOI MapIIpy-
TH3amii Juia nporpaMHo-Bu3HaueHUX Mepex (SDN) 3 akumenToM Ha QoS, 6anmaHcy-
BaHHI HABAHTAXXECHHS Ta YHUKHEHHI IT€peBaHTa)XEHb.

JlomoBiznk cipsiMOBaHa Ha BU3HAYCHHS II€peBar Ta HEAOJIKIB iICHYIOUNX aJIro-
PHUTMIB, [0 HaJla€ 3MOTYy BU3HAYNTH HAWOUIBII NEPCIIEKTHBHI HANPSIMU X PO3BUT-
Ky.

B nonoBizii HaBeAEHO pe3yNbTaTH aHajli3y Pi3HOMaHITHUX aJropuTMiB Oara-
TOLISIXOBOT MapIIpyTH3allii, 10 J03BOJISIE BBAXKATH iX €(EKTUBHUMH Y MOPIBHSIH-
Hi 3 KJIACHYHOIO OJJHOIIUISIXOBOIO MapIIPYTU3ALIETO.
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®OPMAT GLB Y KOHIENIIIT JOMTOBHEHOI PEAJIBHOCTI

Byxaposa JI.JI., Pemernukos K./I., [Tapruka C.O.
XapKiBChKUIT HAITIOHAIEHUH YHIBEPCUTET paJioeeKTPOHIKH, XapKiB, YKpaina

OcTtaHHIMH pOKaMH JIOTIOBHEHA pEajbHICTh cTaja €()eKTUBHHM iHCTpYMEH-
TOM BHPILICHHS MOBCAKACHHHUX Ta Clenu(iuHUX IPOOIeM MOKpPAIIEHHS JIIOICHKOT
HaBKOJIMIITHEO1 0OCTaHOBKU 3 BUKOPHCTAHHSIM PI3HOMAHITHUX METONIB CUMYIISLIT,
MOJIETIOBAHHsA Ta BHPOBAUKEHHA iX y BMPOOHMUMX Mpolecax. i 3acTocyBaHHS
BapilOETHCS BiJ irop i po3Bar J0 OUIbII NPAaKTUYHOTO BUKOPUCTAHHS B OCBITI, 0XO-
POHI 370pOB’sI Ta IPOMHUCIIOBOCTI.

OmHuM 3 HaAMOUIBII PO3MOBCIOPKEHUX IMPUKIAIB JIOMIOBHEHOI PEaNbHOCTI,
MOJKHa BBaXkaTH Oe3rocepenne 3acTocyBaHHs 3D-Momerneii Ha ONIAAHIN TUTOIIKHI 3
BHKOPHCTaHHAM IOTY>KHOCTEH MOOUThHIX nonatkis abo MAR (Mobile Augmented
Reality), Takox, iHIIUM TPUKITAIOM 3acTOCyBaHHAM € Web-opieHToBaHa AR y ra-
Ty3i MapKeTHHTY. Tak BIPOBA/LKEHO TepMiH AR-MapKeTHHT, 10 BH3HAYA€THCS 5K
CTpaTeriyHa iHTerpallisi METOIB TOTIOBHEHOI peabHOCTI 33U JOCATHEHHS 3ara-
JHHAX MApKETHHTOBHX WiJEH IUISIXOM CTBOPEHHS MOTPIOHOTO IS BCIiX 3alliKaBiie-
HHX CTOPiH BipTyalbHOTO KOHTEHTY [1].

Otxe, sSIK OAMH 3 IHCTPYMEHTIB peaiizauii AR-MapKeTHHI'Y MOXHa BBaXKaTH
WebAR. 3Bimcu ciig BpaxoByBaTH ONTHMANBHHUA PO3MOALT HASBHHUX PECYpCiB, a
came 3D-mopnenei, 3a/uis JOCATHEHHS aJalTUBHOI peaii3auii 3aCTOCYHKIB JUIst
KITI€EHTCHKUX TPUCTPOIB 3 PI3HOMAHITHUMH XapaKTepuCTHKaMu [2].

MerToro 10moBidi € aHasi3 3aCTOCYBaHHS KOMIIAKTHOTO 1 €(EKTHBHOTO I
00po0OKH Ta Bizyamizamii y runtime pexwmi KoHTeiHepHOTO OiHapHOTO gITF dop-
Mary 3D-moneneit — GLB mix 9ac BUKOHaHHS Y 3aCTOCYHKAaX JOTIOBHEHOI peab-
HOCTI.

TakuM 4MHOM, 3 ypaXyBaHHSIM TOTO, IO KOHTeitHepHHid dpopmar GLB mic-
TUTH Bei mepeBaru Gopmary glTF, a came: koMIakTHHI po3MipiB QaiiiB, He3ale-
JKHICTh BiJI CepelNOBHUILA BHKOPHUCTAaHHS, MacluTabOBaHiCTh 3a paxyHok JSON
CTPYKTYpH, a TaKOX IMOBHE NpejcTaBieHHs 3D cueHH, o NOKpally€eThes CTanaap-
TH3ali€e 3actocyBanHs (iznunHo pennepunry (PBR) y gITF [3], rakuit Bapiant
Bi3yastizailii MO)KHA BBa)KaTH MaKCHMaJbHO TOYHHM Ta MPOIYKTHBHHUM, a 3BiICH U
JIOITYCTUMHM TIPH 3aCTOCYBaHHI y JJO/IaTKaX JOIOBHEHOI pEaIbHOCTI.
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YIPABJITHHS YHEPTAMUA MAPIIPYTU3ATOPIB

XKapikos JI.A., l'yauerko A.C., ITaptuxa C.O.
XapKiBChKUIT HAITIOHANBHUH YHIBEPCUTET padioeIeKTPOHIKH, XapKiB, YKpaina

[IIBunka Ta HagiiiHa 0OpOOKa JAaHMX € BaXKIMBOIO B KOMIT IOTEPHUX CHUCTEMaX
1 Mepexax aist 3abe3neueHHs e(peKTHBHOI pPOOOTH Ta CBOEYACHOT'O HaJaHHS I10C-
ayr. CeorozHi [HTepHET 00’€JHAB MINBbSIPAN JIIOAEH SIKI CTBOPIOIOTH 1 MepeiaoTh
OJIMH OJHOMY BEJIMYE3Hy KiJIbKIiCTh iHpopMamii Ta naHux mojaHs. Baxiaueo adbu
o iHdopmanio MoxHa OyJI0 OTPUMYBATH Ta OOPOOJISITH SKOMOTA IIBUJIIE, OM-
TUMaIbHile Ta 6e3 BTpar.

OpHa 3 HalfBaXIMBIMUX (QYHKIIH cydacHOI Mepexi [HTepHEeT — MapmpyTu-
3amis Tpadiky i BIONOBITHO, OIHI€I0 3 HAWTONOBHIMNX (YHKIH, MMOB’I3aHAX 3
YIpaBIiHHAM TpadikoM € KOHTPOIIb Ta ONTUMI3aLlis Yepr MapipyTu3aTopis [1].

Active Queue Management (ympagiiiHHS 4epraMu MapIpyTH3aTOPiB) — € Ba-
KITMBOIO CKJIQZOBOIO ISl 3a0e3nedeHHs e(heKTHBHOTO (DyHKIIOHYBAaHHS MEpEeX,
sIKa BU3HAYae, SIK MMAKeTH JaHUX 0OpOOIISIOTECS Ta MEePEJaroThCs Yepe3 MapuIpyTH-
3atopu. OCHOBHA MeTa yNpaBiliHHS Yepramu — 3a0e3Me4YeHHs] PiIBHOMIPHOTO pO3-
TMOJIICHHS TIPOIYCKHOT 3/IaTHOCTI MK pi3HMMM TUNaMu Tpadiky Ta 3amobiraHHs
CTBOPEHHIO JIOBTMX 4Yepr, sKi 30LIBIIYIOTh 4ac OOpOOKH JJaHWX, IO B KiHIIEBOMY
MICYMKY MO IPUBECTH J0 MOYaTKy [EPEeBAaHTAXKEHHS Ta BTPATH BEJIHMKOI KiJib-
KOCTi manux [2].

MeTo10 10NOBiAi € BU3HAYCHHS OCHOBHHX ITOHATH TA CEHCY YIIPABIiHHS Yep-
raMy MapIIpyTH3aTOPIB, IO BiJIrpae BaXKIMBY POJIb y 3a0e3MeUeHH] SIKOCTI 00CITy-
TOBYBaHHS y KOMIT'IOTEPHUX Mepekax. [IpaBwibHui BHOIp METOMy yNpaBIiHHA
YepraMy MO>k€ 3HAYHO IOKPAIIUTH MPOIYKTHBHICTD Ta 3HU3UTH MEPEKEBi 3aTpH-
MKH.

B nmomoBizi po3riisiHyTO OCHOBHI anroputMu AQM, ix mepeBaru Ta HeJOTIKH.
3arpornoHoOBaHO METOJ YNpPaBIiHHS YepraMu MapLIPyTH3aTOPIB IUIIXOM 4YacTKO-
Boi 3aminu nmapamerpie AQM RED [3].

[TpoBenene imitariiiHe MOJENIOBAHHS MOKa3ajo, IO PO3ILIMPEHHS Mapamer-
piB RED cnpusie 3Ha4HOMY 3pOCTaHHIO MPOIyCcKHOT 31aTHOCTI B [P Mepexax.
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AJITOPUTMHU AQM AJIs1 BOPOTBBU 3 IEPEBAHTAKEHHSM

[umumnenko A.O., Yepegandernko B.B., SIukoscekuii O.A.
XapKiBChKUIT HAITIOHANBEHUH YHIBEPCUTET padioeNieKTPOHIKH, XapKiB, Ykpaina

IBunkicTh nepenaui 1aHUX Ta e(eKTUBHE YIPABIIHHSI MEPEKEBHMHU peCyp-
caMH € Ba)XKJIMBOIO 3aj1a4yelo IPH MOCTIiHO 3pocTatounx 00'emax [HTepHeT-Tpadiky.
OnmHMM 3 TOJIOBHHMX IHCTPYMEHTIB y LIbOMY HalpsIMKy € MEXaHIi3M BHSBJICHHS Iie-
pEeBaHTaXXEHB B Yeprax MaplpyTu3aTopiB abo, K HOro 4yacTille Ha3UBarOTh, aJlro-
PHUTM aKTHBHOTO yIpaBiiHHA yepramu (AQM).

OcHoBHa ines AQM mnomnsrae B ToMy, 00 3a3naieriib BiI4yTH i BUSBUTH
MepeBaHTAKCHHS 1 TOBIIOMHUTH BilIpaBHUKA, 00 BiH 3MEHIINB IIBHUAKICTH BifIl-
PaBKH, THM CaMHM 3MEHIIUBIIHN KiTBKICTh MAKETIB, 10 BiAIPABISIOTHCS B MEPEXi,
1 TAKUM YMHOM KOHTPOJIIOBATH IepeBaHTaxeHHs [1]. B ixeani, anropurm noBuHEH
3armo0iraTy BeHKIA 3aTpuMIli, 0OMEXYBaTH JOBXKUHY YEPTH 1 CIIPABEIIMBO PO3-
MOJIIISITH PECYPCH MiX pisHUMH THamu Tpadiky [2].

Ha manmii yac B)Ke NpencTaBICHO Oarato pi3HUX AJTOPHTMIB, cepel SKUX
HaWOIIBII 3aCTOCOBAaHUMH € aJrOpUTMH, MoOymoBaHi Ha ocHoBi Random Early
Detection (RED) [3]. s Toro, nio6 MaTH MOKJIMBICTb MOPIBHATH I[i aITOPUTMH,
MOJKHA 3aCTOCYBATH Pi3HI MiAXOAM IS IMITAIllifHOrO MOJEIIOBAHHS IMOBEIIHKU
ITOPUTMIB, 1 TAKMM YHHOM OTPUMATH MMOKA3HUKH iX MPOITYKTUBHOCTI.

MeTo10 10M0Bii € MOPIBHAHHS pi3HOMaHITHUX anroputMie AQM, 30kpema:
Random Early Detection (RED), Flow Random Early Detection (FRED),
Stabilized Random Early Detection (SRED), BLUE, Ta Stochastic Fair BLUE
(SFB).

MeTot0 MOPIBHSIHHS € BHSABJICHHS SK HEAOJIKIB, TaK 1 IIepeBar KOXHOTO 3 [UX
aNrOpUTMIB. 3alPONIOHOBAHO MOAU(DIKOBAHUN ANTOPUTM OLIIHKH MEepEeBaHTAKCHHS
B Oydepi MapmpyTH3aTopa 3 BUKOPUCTAHHSAM 1HIUKATOPIB A pO3paxyHKy WMO-
BIPHOCTI CKHMJaHHS TAKeTiB, sKa BIIMOBIAAE 3a ymnpaBiiHHs OydepoM MaplipyTu-
3aTopa.

ExcriepuMeHTaNbHI pe3ynbTaT, MOoKa3ajd, 0 3alpolOHOBAHUI METOJ Mae
neBHi nepesaru nepen icHyrounmu anroputvamu RED, SRED i BLUE 3 Touku
30py BTpATH IaKeTiB, BiIKWIAHHS [IAKETIB i MOBTOPHOT epeayi nakeris, 30epira-
I0YH PO3YMHY 3aTPUMKY B Yep3i.
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YIHPABJITHHA TPA®IKOM B IP MEPEKAX

ITomog B./I., Bipko A.O., SAakoBcekuii O.A.
XapKiBChKUIT HAITIOHAIEHUH YHIBEPCUTET padioeIeKTPOHIKH, XapKiB, YKpaina

Jnst minTpumanHs crabinpHOi poboTtn IP Mepex Bxke Gararo pokiB nocii-
JDKYIOThCSI METO/IM YIIPaBJIiHHS, SIKi JIOTIOMAraloTh 3aro0iraTv MOTIpIISHHIO MPo-
JQYKTUBHOCTI iX poOotu. I[ligBuieHHs oOCATY MepeaaBaHUX NaHUX Ta KiTBKOCTI
KOpHUCTYBaYiB Ha IIPOTsI3i BCi€l icTOPii pO3BUTKY [HTEpHETY MPU3BOIUIO JI0 MOSBU
HOBUX METOJIB yIpaBJIiHHS.

HekopekTHe ynpaBlliHHS MEpEeXel0 MOXKe IPH3BECTH /0 HepalioHAILHOTO
BHKOPHCTAHHS MEPEKEBHUX PECYpCiB Ta 3aTPUMOK y Tepenadi JaHUX, IO HE € Pij-
kictio [1]. Hanpukman, xoB3aioue BikKHO B mpoTokoni TCP peryioe mBHIKICTH
BIATIPABICHHS 32 JOIOMOIOI0 BHUSBJICHHS BTPATH IAKeTiB [2], ane po3yMiHHS TOTO
IO SAPO MEpeXi HOBHHHO OpaTH y4acTh B YIPaBIiHHI MEPEKEIO MPU3BEIO 0 MO-
sIBH pi3HOMaHITHUX anroputMmiB AQM, sKi BIACTEXYIOTH CTaH MEpexi Ta J03BO-
JSFOTh AKTUBHO PETyJIFOBATH JIOBXUHY Yepr B MapupyTu3aropax [3].

MeTo10 10NOBiAil € aHANI3 METOJIIB YIIpaBIiHHS HABAaHTA)KEHHSIM KaHaiiB B P
Mepexax 3 ypaxyBaHHSIM MpoOJeM, siKi MOXe 3yCTpIiTH KiHIIeBHH KopHucTyBad. Po-
3MIISTHYTI MEpCHeKTUBM Mail0yTHhOro po3BUTKY IP Mepex, 3BepTaioun yBary Ha
IHHOBaLIilHI TEXHOJIOTI Ta cTpaTerii, SKi MOXYTh OyTH BHKOpPUCTaHi JJIs ITi/IBH-
LIEHHS e()EeKTUBHOCTI YIPaBJIiHHI MEPEKeBUM TpadikoM.

PosrnsHyTi pi3HOMaHITHI MEXaHI3MH ONTHMI3allii BUKOPHUCTAHHSI pPECypciB
11t 3a0e3NeYeHHs ONTHMAaIbHOTO (DYHKIIOHYBaHHS MEpekKi B yMOBax 3pOCTa0yuo-
ro HaBaHTaxeHHs. [IpuBeaeHO aHali3 pi3HUX acHeKTiB MpoOJIeMH Ta 3arporoHO-
BaHO METOJ YNIPaBJiHHS YepramMH MapLIPyTH3aTOpiB 3 ypaxyBaHHSIM IOTOYHOTO
MEpEKEBOr0 CTaHy, IO B KIHIEBOMY IiJCYMKY 3HH)KYE€ HABAaHTa)KCHHS Ha BY3bKi
MICIIS B MEPEXKi.

3anpornoHoBaHUi METO/1 CIPSIMOBAHMH Ha ONTHMI3alif0 poOOTH Mepexi i 1o-
3BOJIsiE 320€31eYMTH HaWKpallLy SKICTh 00CIyrOBYyBaHHS JUIsl KIHIEBHX KOPHUCTYBa-
YiB.
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BOPOTBBA 3 IEPEBAHTAKEHHSIMU B IP-MEPEKAX
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XapKiBChKUIT HAITIOHAIBHUH YHIBEPCUTET paJioeNIeKTPOHIKH, XapKiB, YKpaina

[epeBaHTaXKeHHS] MEpEXi BUHHUKAE, KO MEPEKEBHI By30J1 200 JIiHIs 3B'SI3KY
MIEPEHOCUTH OlNbIle JaHUX, HDK 00poOIIsie, O NPU3BOJAMUTH 0 3HMKEHHS SKOCTI
o0cIiryroByBaHHsI KOpHUCTyBauiB. HaciikoMm nepeBaHTaKeHHS € Te, IO ITOCTYIIOBE
30UIBIICHHS] IPOIIOHOBAHOTO HABAHTAXXEHHSI NMPHU3BOAUTH 1O 3HWKEHHS MPOITYCK-
HOT cipoMOkHOCTI Mepexi [1].

3pocTaHHsT BUMOI CYYacCHHX KOPHCTYBAalbKHX JOJATKIB MOTpeOye OiIbII
IIBUIKAX 1 HAMIHHUX KOMIT I0TepHUX Mepex. HoBi MepexeBi cepenoBHIIa, Taki siK
LHEeHTPH OOpOOKHM MaHWX Ta Oe3qpOTOBI MEpeXi, CTAIOTh BCe OLIBIN BaXKIMBUMH,
ane X yMoBH (QYHKIIOHYBaHHS TAKOXK YacTO 3MIiHIOIOThCA. [CHYrOUYI METOIU KOHT-
POJII0 HABAaHTa)KCHHS HE MOXKYTh BIOpPATUCA 3 LIMMH 3MiHAMH, 10 MPU3BOAUTE 10
3HIDKEHHS NMPOIYKTHBHOCTI. Lle MOje TakoK NMPHUBECTH IO CUTYaIlii, KOJH CTPax-
Jla€ 3arajgbHa IPOIyCKHA 3JATHICT MEpexi, ajie y Halll 4ac aKTUBHO PO3pOOII-
I0ThCS HOBI QJITOPUTMH KOHTPOJIO HAaBAHTAXKEHb, SKI MOXYTb aIalTyBaTUCS IO
[UX JMHAMIYHUX CEPEIOBHUIIL.

Ili HOBiI mimXomM CHpsIMOBaHI Ha JOCSITHCHHS BHCOKOI MPOIYKTUBHOCTI Ta
cTabiIbHOCTI B yMOBaX 3MiHHHUX MEPEKHUX yMOB [2,3].

MeTo10 10MOBiAL € aHANI3 HOBUX IiIXO/IB YIPaBJiHHS Tpa(iKoM: CTBOPEHHS
OKPEMUX DIllleHb 100 KOHTPOJIO HABAHTAXKCHHS, IPU3HAYCHUX IJIsI KOHKPETHUX
HOTPeO KOXKHOI'0 MEPEKEBOr0 CEPEIOBHIIIA.

Po3yMiroun, sIk YMOBH 3MIHIOIOTECS Y KO)KHOMY CEpEOBHILI, MOXKHA PO3pO-
OuTH eEeKTHBHINI MeXaHi3MH 3BOPOTHOTO 3B'SI3KY IJIsI ONTHMi3alii MepeskeBol
HPOJAYKTUBHOCTI.

BaxxmBo, mo6 11 MexaHi3Mu OyJIv MPaKTHIHIMH, IPOCTUMH Y BIIPOBA[KEH-
HI Ta BIJMOBIZaIH OOMEKEHHSIM KOXKHOI MEPEKi, a TaKOoK OyJd CIpsIMOBaHI Ha
ONTHUMI3AIl0 32 JOMOMOTOK aJAaNTHBHUX Ta THYYKHX PIIICHb MO0 KOHTPOJIIO
HABaHTAXKEHHS Ul TPhOX KIFOYOBUX MEPEIKEBHX CEPENOBHIIL OE3IPOTOBHX Me-
PEXK, Mepex LIEHTPIB 00pOOKHM TaHUX Ta TI00aIbHOT Mepexi [HTepHeT.
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AJITOPUTMU 3AIIOBITAHHSA TIEPEBAHTAKEHH S
B CUBIC TCP

®ininnos B.B., Jlemuenko €.B., SInkoBcekuii O.A.
XapKiBChKHUI1 HAITIOHANBHUH YHIBEPCUTET pPadioeNieKTPOHIKH, XapKiB, YKpaiHa

[HOAI oOcsT maHMX y Mepexi 3HauyHO 3pOCTae, IO CIPUYMHSE Oarato Impo-
O71eM, omHa i3 SKHX Ha3MBaEThCsA IepeBaHTaxeHHAM Mepexi (Network
Cognestion). TlepeBaHTa)KeHHsI MEpEXi — e CTaH MEPEXKi, P AKOMY BY307 abo
KaHaJl IIepe/laloTh Tak 0araTto JaHMX, IO L€ MOXKE MOTIPIIUTH SIKICTh MEPEKEBUX
MIOCITYT, IO MIPU3BOJUTH JI0 3aTPUMKH B 4Yep3i, BTpaTu KaapiB abo MakeTiB JaHUX i
OJIOKyBaHHS HOBHX 3'€THAHb.

IpoTtokon TCP BHKOpHCTOBYETHCS IS TIepeAadi JaHUX depe3 [HTepHeT mpo-
TATOM JECSTHIIITh. BHKOpHCTAaHHA BEIMKOI MPOITYCKHOI 37aTHOCTI € OCHOBHOIO
mpobnemoro st TCP, ockinbku HOTO MeXaHI3MH KOHTPOJIO NEPEBAHTAXKCHb BH-
MaralpTh AyXe 0araTo 4acy 00 IDOCTIJUTH BEIMKY pO3ranyxeHy Mepexy [1].
Janst nomimuenss npanesaaTHocti TCP, a came BupineHHs IpoOieMu NepeBaHTa-
KEHOCTI, ICHY€ JEKiJbKa MiJXOIIB y 3MiHI BiKHA IepeBaHTaxeHHs. Jlo HUX BigHO-
CATBCSl IPOTOKOJI KepyBaHHs notokoM (Stream Control Transmission Protocol abo
SCTP), mporokon kepyBauus nepenaucto (CUBIC TCP) [2] i ckmagenuii mpoTo-
kou kepyBaHHs nepenaueto (Compound Transmission Control Protocol abo CTCP)
[3].

MeTor0 10mOBili € aHaNi3 aNTOPUTMY 3aroOiraHHs NEPEeBAaHTAKCHHS B Me-
pexi CUBIC TCP ta mesiki mpomno3uilii CTOCOBHO HOTo MOTU(iKalii.

TonosHOtO ocobmuBicTio CUBIC anroputmy € Te, mo iforo QyHKIsS pocty
BiKHA BM3HAUYAETHCSI B PEAIFHOMY 4Yaci, Tak IO HOTO POCT HE 3aJEeXKHTh BiX dacy
MPOXO/PKeHHs makery 4depe3 mepexy (Round-trip time abo RTT). Lle nokpaiye
BIIACTUBOCTI, 30epiraroun mpu oMy HOro MacImTaboBaHICTh Ta CTA0UIBHICTS.

CUBIC nHamaraeTbcsi 3HaiTH OaaHC MK PO3MIpOM BiKHA IE€pPEeBaHTaXeHb /10
1 micysi CKOpOYEHHSI TpUBaJIOCTI BikHa. He3Bakarouu Ha 1€, Xoua 30UIbILIeHHS TPH-
BaJIOCTI BIKHA B peaJibHOMY 4aci 3HAYHO MOKpAIly€e MPOAYyKTUBHICTh NPOTOKOIY, B
HeBenukux RTT-mepekax 3pocTaHHs TpuBajiocTi BikHa 3a gonomoror CUBIC
BiIOyBa€THCs MOBLIbHIIIE, Hi)XK B TCP.

Jast Toro, mo6 30eperty MWBUAKICTh 3poCcTaHHs Takoro Xk, sk y TCP, CUBIC
BUKOpHCTOBY€e HOBHH pexkuM TCP, sikuit jonomarae 3MiHUTH II0 CUTYaITiIO.
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YHPABJITHHA MEPEKEBUM TPA®IKOM

Coxupko M.A., Yepros J.J1., [Topomenko A.L
XapKiBChKHUI1 HAITIOHANBHUH YHIBEPCUTET padioeieKTpOHIKH, XapKiB, YKpaiHa

VYnpaBiiHHS MepeKeBUM TpadikoM — Iie KepyBaHHs TpadikoM Juis JOCSITHEH-
HS 3a3JaJieriib BCTAHOBJIEHOI METH, HAIllpHKJIaJ, OajlaHCyBaHHS HAaBaHTa)KECHHAM
Ha KaHaJM 3B’5I3Ky, MiHIMi3allisi HACKPi3HOT MepexeBoi 3aTpUMKH To1o [1].

CyuacHi KOMII'IOTEpHI Mepexi Ta Mozeni Tpadiky € IMHaMiYHUMHU. Mepexi
MOXYTb 3MIHIOBAaTHCh 3 4YaCOM TOMY, III0 MOXYTh 3 SIBISITHChH Ta J0/JABaTHCh HOBI
KaHaJIi 3B 513Ky 200 €JIeMEHTH, SIK yacTuHa 1€l cuctemu. Jleski npoOiieMHu MOXYTh
BHHUKATH 4depe3 3MiHM OKpeMHUX ii YacTHH, HaNpHKIaz 301l MiIKIIOYeHHS MapIi-
pytuzaTopis [2].

IMomut Ha Tpadik y cydacCHHX CHCTEMax € BEIMKHM Ta IIBHIKO 3MIHIOETHCS,
TOMY Yepe3 TaKy BHCOKY IWHAMIYHICTb, METOOHW YTpPaBIiHHSA TpadikKoM MarTh
OyTH rHyYKHMH Ta IIBHIKO aJalTyBaTHCS 3apaayl AOCATHEHHS Kparioi IpOIyKTH-
BHOCTI [3].

Skmo Oyne HaaMipHE HaBaHTaKEHHS, TO € MOXKE NPHU3BECTH 10 PO3PUBY
3’€IHaHH, PI3HUX MMOMUIIOK IIPU Mepeadi JaHUX Ta 30UIbILEHHS 3aTPUMOK B Me-
pexi.

MeTorw A0MOBIi € po3risia mpodieM po3poOKH METOJIB YIPABIiHHSA Mepe-
XKeBUM TpadikoM, SIKi € ONTUMAIBHUMH 3 TOYKH 30py HU3BKHX PIBHIB 3aTPUMKH Ta
panioHaIbHOTO BUKOPHCTaHHS MEPEXKEBUX PECYPCIB.

B nomoBini po3kpuTa BaKIHBICTE €(PEKTUBHOTO yIpaBIiiHHS TpadikoMm y cy-
YAaCHUX KOMIT FOTEPHUX MEpexkKax.

3anpornoHoBaHO MOIU(IKOBAHUH ANTOPUTM YIPABIIHHS TpaikoM, SKHHA Mae
Ha MeTi 3a0e3MeYnTH BUKOHAHHS HACTYITHUX 3a/1a4: 3a0e3MeYeHHs BUCOKOI IIPOYy-
KTHBHOCTI, HU3BKOI 3aTPUMKH Ta IIBUAKOI peakIlii Ha pi3sHOMAaHiTHI 3MiHH CTaHy
Mepexi.

IMokazaHo, IO BUKOPUCTAHHS METOIB YIPABIiHHS TpadikoM 3HAYHO 3HUKYE
HaBaHTA)KEHHS Ha BY3JIM Ta KaHaM 3B 53Ky, IO B KiHIIEBOMY IiJICYMKY ITiIBUIILy€E
3arajbHy MPOIYCKHY 3JIaTHICTh Ta CTa0OIIBHICTh, @ TAKOX 3HAYHO 3HUKYE Mepexe-
BY 3aTPUMKY.
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POJIb KEHIYIOUYHX BY3JIIB
B CUCTEMAX EJIEKTPOHHOI'O JOKYMEHTOOBIT'Y

Kanan B.M., Uepammosa I".M., 3amopoxers O.b., Kymmaperko I'.B.
XapKiBChKHUI1 HAITIOHANBEHUH YHIBEPCUTET padioeeKTpOHiIKH, XapKiB, YKpaiHa

CucrteMH €JIEKTPOHHOTO JIOKYMEHTOOOIry B yMOBax AMCTAHLIWHOI poOOTH
JICP’)KaBHOTO CEKTOPY €KOHOMIKH IiJl Yac MOBHOMACIITAOHOrO BTOPTHEHHsS pd B
VYkpaiHy cTajau HEOOXiAHUM IHCTPYMEHTOM JUIsi e()eKTHBHOI'O YIPABIIHHS JOKY-
MEHTaMH Ta iHPOPMAIIIETO.

OMHUM 13 KIIFOYOBHX ACICKTIB iX poOOTH € MIBUIKOJISA Ta eEKTHBHICTH 00-
poOKM MaHMX B YMOBaX BHKOPHCTaHHS XMapHHX CEpBEpiB 30epiraHHs NaHUX Ta
HU3BKOIIBIZKICHUX KaHAJiB 3B 3Ky Uepe3 MOOUIBHI BeHIOpH mpu Oiekayrax [1-
4]. LluM MOSICHIOETHCS BAXKIIMBICTh PO3MIILICHHS KEIIYIOYHX BY3JIB Y TaKUX TiOpH-
JHUX KOMIT FOTEPHUX CHUCTEMaX.

Mertolo 10MOBii € aHANI3 CHEHAPIiB 3aCTOCYBaHHS KEIIYIOYHX BY3JIB B CHC-
TeMax eJISKTPOHHOTO JOKYMEHTOOOIry Ta iX poii y pillleHHsX 3 JOCTaBKU KOHTCH-
Ty B TiOpHJHHMX XMapHHUX iHQPACTPYKTYpax 3 HHU3bKOIIBUIKICHUMH MaricTpalib-
HUMU KaHaJaMH 3B’ SI3KY.

B nomoBini HaBOASATHCA pe3yJIbTaTH MPOBEACHOrO aHaji3y, 30KpeMa Io-
Ka3aHo, L0 3aMiCTh MIOBTOPHOTO 3allMTy Ha JaHi 3 Mmy0JIiuHOT YacTUHH TidpHu-
JHOT XMapH, NpUBaTHA YacTHHA MOXE BHUKOPHUCTOBYBATH KeII-KOMii, IO J0O-
3BOJISI€ 3MEHIIUTH Yac HAa OTPUMAaHHS JaHHUX Ta 30UMBUIMTH OIOIKET HU3BKO-
LIBUJKICHOTO MAaricTpalbHOro KaHany 3B’s3Ky. OkpeMo OyJo JociimkeHe Mu-
TaHHS 3aXUCTY KELIOBAHUX NAHUX.
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AHAJII3 EOGEKTUBHOCTI TPAHUYHUX OBYUCJIEHD
B BUCOKOMOBUIIBHUX KOMII'IOTEPHUX MEPEKAX

TxawoB B.M., I'yvapko M.A., ®pomnos [1.€.
XapKiBChKHUI1 HAIIIOHANBEHUH YHIBEPCUTET pagioeeKTpOHIKH, XapKiB, YKpaiHa

Po3BuToKk TexHOJOTIH BUCOKOMOOUTEHUX KoMI toTepHUX Mepex (BMKM) Ha
NIPUKJIaAl poro OE3MUIOTHHX JIITaJbHUX anapaTiB BiAKPHBAE MIMPOKI MOKIMBOCTI
JUISL 3aCTOCYBAHHS iX Y PI3HHUX Tajly3sX, BKIIOUAIOUH TPAHCIIOPT, JOTICTHKY, arpo-
HOMifo Ta iHui [1-4].

OnHi€l0 3 KIIIOYOBHUX TEXHOJIOTIH, sIka MOYKE IOKPAIIUTH IXHIO €()eKTUBHICTb,
€ rpannyni o6umcenns (Edge Computing).

MeTto0 10moBiai € aHANI3 TOKA3HUKIB €()eKTUBHOCTI BIIOMHUX METOJIB Opra-
Hizanii rpaHnyHNX 004KcieHp Ha By3nax BMKM B 3agadax po3mnonineHoi pocras-
K{ KOHTEHTY.

B nonoBizni HaBOAATHCS pe3ynbTaTh MPOBEICHOTO aHATi3y, 30KpEMa BCTaHOB-
JICHO, II0: TPaHWYHI OOYUCIICHHS JO3BOJIAIOTE 00pOOIATH aHi Oe3nocepeHb0 Ha
By3nax BMKM, 3MmeHIIyouu 3aTpUMKH y niepenadi JaHuX Ha LEHTPaJIbHUI BY301,
o no3Bossie By3taM BMKM npuiiMaTi mBuaLIe pillieHHs Ta pearyBaTH Ha 3MiHA
y peaibHOMY Yaci B cepeiHboMy Ha 15%.

BukopucranHsi rpaHndHUX 004MCIeHb 103Bousie By3naM BMKM npauroBatu
HE3aJIe)KHO Bijl LIEHTPAJIBHOTO CepBepa, WO MiABUIYE HAIIIHICTh CUCTEMH B LILJIO-
MYy — IIe 0COOIMBO BaXXJIMBO Y BHIAJIKy BTPATH 3B'A3KY 3 IIEHTPAILHUM BY3JIOM a0
B pa3i MepenIko] y nepenadi JaHuX.

BukopucTaHHsS rpaHUYHHUX OOYHCIIEHb H03BOIsI€ By31aM BMKM mpuitmatu
ABTOHOMHI DIlIICHHS Ha OCHOBI 00pOOJICHOT iH(pOpMAIii, IO TO03BOJIE M IPaIlo-
BaTH OLTBII CaMOCTIHHO Ta €(pEKTHUBHO.
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OITUMIBALISA MPOAYKTUBHOCTI TA EGEKTHUBHOCTI
OYHKIIOHYBAHHS KOMIT'IOTEPHUX MEPEK

[ouyenkos B.1., 3a6mines K.O., [Tmmnenko A.T., [Topomenko A.L
XapKiBChKHUI1 HAITIOHANBHUH YHIBEPCUTET padioeNieKTPOHIKH, XapKiB, YKpaiHa

CrpiMkuii mporpec B o0JlacTi TeJeKOMYHIKaliiHUX Ta iHOpPMaIiHUX TeX-
HOJIOTiH TPU3BIB JI0 TOSIBH MEPEX, XapaKTEPHOIO OCOOJIUBICTIO KX € HEOTHOPI-
HicTh Tpadiky, sKa HoJsArae B mepegadi o TeJIeKOMYHIKaliiHIi Mepexi MakeTiB
pI3HOMaHITHUX THHIB (Bieo, ayaAio, TEKCTOBMX IaKETIB Ta 1H.), JIO0 SKHX
npea’ IBIISIIOTHCS pi3HI BUMOTH.

[IpaBunpHe ympaBiiHHA TpagikoM TO3BOJSLE ONTHUMI3yBaTH BHUKOPHCTAHHSI
pecypciB, YHUKATH TIepeBaHTAXKEHb Ta 3a0e3meuyBaTu cTabiIbHy poOOTY Mepexi B
YMOBaX BHCOKOI'O TpadiKoBOro HaBaHTaXeHHA. OJHUM i3 KIFOYOBHX ACICKTIiB
YOpaBIiHHA MepekeBUM TpadikoM € po3poOKa Ta BIPOBAIKEHHS e()EeKTUBHUX
AITOPUTMIB MapUIpyTH3alii Ta 3amo0iraHHs MepeBaHTAKCHHAM. UWCIIEHHI JOCITi-
JDKEHHS B Hil 00JIaCTi JO3BOJISIOTE PO3POOIISATH PO3YMHI cTpaTerii MapmpyTr3aii,
SIKI aBTOMaTHYHO aJIalITYIOTHCS 0 3MIHHMX YMOB MEPEXi Ta 3a0e3MeuyroTh OITH-
MalbHe BUKOPUCTaHHs pecypcis [1].

[Minxonn no ympaBiiHHSA MepexeBUM TpadikoM MOXYTh BKIIOYaTH B ceOe
Bukopuctanus meroais QoS (Quality of Service), siki 103BONAIOTH TPiOpUTH3YBa-
TH Tpadik Ha OCHOBI HOT0O BaXKJIIMBOCTI Ta BUMOT A0 SIKOCTI 00ciyroByBaHHs. Kpim
TOTO, PO3pOOKa Ta BIPOBAKECHHS CHCTEM MEPEIKEBOrO KepyBaHHs, TakuX Ik SDN
(Software-Defined Networking), Moxe 3HaYHO CIPOCTUTHU YIPABIIHHS Tpagikom,
poOstun MepekeBy iHOPACTPYKTYpy OULIBIN THYYKOKO Ta aJalTHBHOK 1O MOTped
KopucTyBadiB [2].

MeTor A0NOBiOi € aHANI3 METOIB YIpPaBIiHHA TpadikKoM 3 METOI ONTHMI-
3aIii IPOIyKTHBHOCTI Ta €(eKTUBHOCTI (PYHKIIOHYBAaHHS MEPEXK.

Po3risiHyTO pi3HOMAHITHI MIAXOAM O YIPaBIiHHSA TpadikoM, BKIIOYAIOYH
TEXHOJIOTI], aITOPUTMH Ta CTpaTerii, CIPsIMOBaHI Ha I IBUILEHHS SKOCTI 00CIIyro-
BYBaHHsI, 3HIDKCHHS 3aTPUMOK Ta BTpAT JIaHMX, a TaKOXX ONTHUMI3aIii0 pecypciB
Mepexi. 3alpoNoHOBaHO IUISIXH BIOCKOHAJICHHS Ta aJlaliTyBaHHs CTpaTerii yrnpas-
JHHSA TpadikoM 10 3MIHHUX YMOB (DyHKI[IOHYBaHHS, 110 MOXeE 3a0e3NneunTn O1ib-
LIy MPOAYKTHBHICTh, HAAIWHICTh Ta €)EKTUBHICTH POOOTH KOMIT'IOTEPHUX MEPEX B
Cy4acHOMY CBITI.
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OIIHKA E®EKTUBHOCTI ITPOTOKOJIIB MAPIIPY TA3AIIIT
VIS BE3ITPOBIHUX MESH MEPEX

Xaxanesa €.B., Camoitnenko B.A., ITaptuka C.O.
XapKiBChKHUI1 HAITIOHANBEHUH YHIBEPCUTET pPadioeieKTPOHIKH, XapKiB, YKpaiHa

Besnposinui Mesh-mepexi HamawoTh opranizamii 4 CHTBHOTI 3ac00H PO3-
HIMPEeHHS 200 CTBOPEHHS MEPEXki HEe3aJeKHO Bijl iHQPACTPYKTYpH.

OnHak JUHAMIYHA TOTIOJIOTISL MEpeXi pa3oM i3 TUM (akToM, 10 MPUCTPOT B
Mepexi MOKYTh OyTH MOOLTBHMMH Ta MEpeMillaTUCs BUIAJAKOBUM YHHOM, TPH3-
BOJIUTH JI0 PI3HOTO POy MpoOIeM B MEpEexKi, HAHOIBII MOUTUPEHOIO 3 SIKUX € Ma-
puipytuzaris [1].

MeToro nomoBiai € ananiz mpobieM MapmpyTH3aIlii 3 TOYKHA 30py MPOITYCK-
HOT 3JaTHOCTI, HAKJIQJHUX BUTPAT Ha MapLIPyTH3alLil0, HACKPI3HOI 3aTPHUMKH Ta
KOC(IIi€EHTY TOCTAaBKM ITaKeTiB 3a NIBOMa OOpaHNMH alTOpPUTMaMH, a caMme
Dynamic MANET On-demand (DYMO) [2] i Better Approach To Mobile Adhoc
Networking (B.A.T.M.A.N.) [3].

Kpim Toro, ms momoBizp posmismae Takoxx Transmission Control Protocol
(TCP) migxumroueHHs! i TIOPIBHIOE HOTO 3 KiTbKOMa MEXaHi3MaMK KOHTPOJIO mepe-
Bantaxennss TCP, nBa 3 skux Oynu peanizopani, a came TCP-Illinois i TCP-FIT,
00 BUPIIMTH MpoOieMy BIUIMBY Pi3HMX MexaHi3MmiB mnepeBantaxeHHs TCP na
ad-hoc mepexi, Koni TOTPiOHI HamilHI 3’ €THAHHS.

B nmomoBixi HABOAATECS pe3yibTaTH, sIKi TOKa3yoTh, o DYMO e 6imbi cra-
OUTPHIM, TOOpe Mpaimroe i Mae HAWMEHII BUTPATH HAa MapIIPyTH3aIlilo, OJTHAK y
CUTyaIlil 3 0OMEKEHOI0 MOOITBHICTIO a00 0e3 MOOUTBHOCTI (OCKUTBKH Y BHCOKIH
MOOLTHHOCTI BOHM TMPAIIOIOTH IIOTAaHO) WPOAKTHBHI IIPOTOKOJNH, TaKi SK
B.A.T.M.AN. € TiTHIMH MPOTOKOJAMH, SKIIO HAKIAJHI BUTPATH Ha MapIIPyTH-
3aIlit0 MepekeBOTo TpadiKy He BUKIUKAIOTH KOJHHUX MPOOIIEM.

Kpim Toro, mozo pesynsrarie TCP Oyiio momiueHo, 10 ajJropuTMH IepeBaH-
taxxeHHss TCP, po3poOiieHi crenianbHO Uit O0e3NpOBITHUX MEPEXK, MPONOHYIOTH
Kpally MPOAYKTHBHICT 1 IX CIIi/i 3aCTOCOBYBAaTH, IIPH MPOEKTYBaHHI Oe3MPOBIHUX
Mmepesx ad-hoc.
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BAJTJAHCYBAHHS HABAHTAKEHHSIM B MEPEXKAX IoT

Koxyxap .., Cmonenkos B.O., [Topomenko A.L.
XapKiBChKHUI1 HAITIOHANBHUH YHIBEPCUTET padioeIeKTPOHIKH, XapKiB, YKpaiHa

3aB/SIKM TEXHOJIOTI] HaCTYIHOro MOKOJiHHSA, [HTepHety peueit (IoT), Gesiniu
MIPUCTPOIB MOXKYThH CHUJIKYBaTUMYTHCS OAMH 3 OJJHUM, II00 3pOOHTH JKUTTS JIIOAEH
3pyuninmm. [oT 6a3yetscs Ha Oe3npoBinHiit cerHcopHiit mepexi (WSN), a Zighee €
OJHUM i3 HafimonysapHinmx npotokonis WSN [1].

Cepenosuiue [oT Moke cTBOpIOBAaTH IHTEHCHBHY IepeAavy AaHHX, IO CHpPH-
YHUHSAE TPOOIEMH 3 BY3bKHMH MiCIsIMH Y Mepexi [2]. OqHak cTek MapiipyTH3amii
AODV Zigbee He Mae MexaHi3My OajaHCYBaHHS HABaHTKCHHS s OOpOOKH
MyJIBCYI0Y0To Tpadiky.

Ockinbku Bee Oinmpme i Oimpmre mpuctpoiB loT migkmoyaroThCst Ta OOMiHIO-
IOTBCS TAaHWMH, Ma€e Micie reHeparilis Benmde3Horo Tpadiky loT. Ockinbku Takuit
Tpadix mpU3HAYCHUH A 3B 3Ky MiX 00’ €KTaMU, HaIiiHICTh mepenadi € KpUTHI-
HOI0, 0COOTIMBO y BiTHOCHO HecTaOlnbHiH WSN HOpIiBHSIHO 3 IPOBITHOIO MEPEKEIO
[3, 4].

MeToro momoBini € aHani3 npobiem OanaHcyBaHHS Tpadiky Oe3NmpoBiTHHX
CEHCOPHHUX MEPEeX, iX HaMIMHICTh Ta MBUAKOCTI Mepeaadi JaHuX.

JlomnoBinbk crpsiMOBaHa Ha TOPIBHSHHS Ta BHUSBJICHHS Halle(EKTUBHIIIMX Me-
TOJIIB Iepeayi MaHuX 1 MiATBEPIKCHHS HEOOXIHOCTI 3aCTOCYBAHHS I[MX METO/IIB.

B nonosiai mpexacraBneno mopiBusHHS Metoxis MLB (Multicast Load-
Balancing), AODV (Ad hoc On-Demand Distance Vector) Ta AOMDV (Ad hoc
On-Demand Multipath Distance Vector) [uisi BUSIBIIEHHS OCHOBHHX IepeBar Ta
HEJIOJTIKIiB IMX METOIB B MOPIBHIHHI MiX c00010.

Pesynbrat IpoBeIeHOTO iIMITAI[IITHOrO MOJICIOBAHHS MOKa3yioTh, mo MLB
Jocsirae HabaraTo Kpamioro 0asaHCyBaHHS HaBaHTakeHHs, Hbk AODV i AOMDV.
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BE3IIEKA ®YHKIIIOHYBAHHSA
KOMIT'IOTEPHUX CUCTEM TA MEPEXK

Jlatunin €. M., Anyunnii JI.I1., [Taptuka C.O.
XapKiBChKHUIT HAITIOHANEHUH YHIBEPCUTET paJioeNieKTPOHIKH, XapKiB, YKpaina

B cydacHomy iH(pOpMaliifHOMY CyCHiJIbCTBI KOMIT'IOTEPHI CHCTEMH Ta Mepe-
X1 BINIrpaloTh KJIIOYOBY POJIb Y BEJIUKIM KUIBKOCTI acreKTiB HAIIOTO JKUTTS, Bil
0COOMCTUX KOMYHIKaIill 10 T700anbHIX eKOHOMIYHUX omepauiil. [Ipote, pasom i3
30UIBIICHHSM 1X 3HAUEHHS 3POCTAE 1 3arpo3a, MoB’s3aHa 3 IXHbOIO Oe3neKoro. 3o-
BMHUCHHUKH CTalOTh BCE BHHAXIJIMBIIIMMH y CBOiX aTakax Ha KOMII'FOTEPHI CHCTe-
MU, BUKOPUCTOBYIOUH Pi3HOMaHITHI METOM, BiJl IMIKiJIMBHUX MPOTPaAM IO COIliaib-
HOTO IHXUHIpUHTY. 31 3a0€3MEeUeHHS CTIHKOCTI KOMIT IOTEPHHAX CHUCTEM Ta Me-
PEeX BiI aTak BUKOPHCTOBYIOTH TEPMIiH «KiOepOesrekay, KOTpHil, BBaXKarOTh, BIIC-
pmie BuHUK y cepenuri 1990-x poki, komu ypsn CIIA cTtaB mocmimKyBaTd IO
npobiemy [1].

Cepen HalmommpeHImMuX 3arpo3 KibepOe3neKu €: MIKiIIHBI mporpaMu (Bipy-
cH, xpobaku, rootkit), xakepcbki IHCTPYMEHTH, aTaku MOAATKIB, aTaKd JOCTYITY,
kpunrorpadiuni ataku ta APT (Advanced Persistent Threats) — «mpoaBunyTi
CTiliKi 3arpo3m» [2].

Takum uuHOM, y pa3i NOTpeOM 3aXMCTHTHChH BiJl Pi3HOMaHITHHX KiOepaTak
CIIiJI IPUALISATH HalOLIbIny yBary Moaudikamii KOMI IOTEPHHX CHUCTEM Ta MEpPex
caMme BiJ 3a3HAYCHHX 3arpo3, abo y HaWKpalioMy BHUIAIKY, HEOOXiTHE IPOEKTY-
BaHHS 3 BUKOPUCTAHHSIM HAHCYYaCHIMINX PIlICHb AJIS1 HOBUX CHCTEM Ta MEpPEX, 110
JIO3BOJIUTH OCTaHHIM OYTH OUTBII CTIMKUMHU IO BiIOMHX Ha TEHEPIIIHIN Yac 3arpo3
[3].

MeTtor nomoBiai € anani3 0a30BUX MOHATH Ta MIAXOMIB 10 Kiacuikamii Ki-
Oeparak, BIIOKpEeMIICHHS HAOLTBII MMOIIUPEHNX Cepell HAX Ta aHaNi3 MpooIeM, SKi
MOCTAIOTh B Cy4acCHOMY CBITi Yepe3 IPU3MY HOBITHIX TEXHOJIOTIH, 00 X pPO3BUTOK
CYMPOBOIKYEThCS 3POCTAHHSAM 3arpo3 KiOepOesrmerli, ajie BOJHOYAC BiJKpPHBAE
HUIAXH 70 HOBUX 1HHOBAI[IHHKX PIlIeHb Y I1iil cdepi.

PosrisiHyTO acriekTH 3abe3rneucHHs Oe3neku (pyHKI[IOHYBaHHS KOMITTOTEp-
HHUX CHUCTEM Ta MEpPEeX Ta MOEJHAHHS PI3HOMaHITHUX 3aXOJiB Ta CTpaTerii, crpsi-
MOBaHHX Ha 3al00iraHHs, BUSBIICHHS Ta pearyBaHHs Ha MOTEHI#HI 3arposu. Lle
TIOCTIHHUH Tpoliec, SIKUil BUMarae yBaru Ta BIOCKOHAJICHHS 3 ypaXyBaHHSM IIOC-
TIHHOTO PO3BUTKY TEXHOJIOTIYHUX Ta KIOEPHETHYHHUX 3arpos.

Cnucok Jirepatypu
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CIIEIIAJII3OBAHUM @AﬁHOOBMIHHHK IIK 3 PI3HUMH
OINEPAINIMHUMU CUCTEMAMMA

3anomoBcekuii M.U., IOmko B.P.
Hamionaneuuit Texnivanit yHiBepeuteT «XI1I», Xapkis, Ykpaina

ChOronHi aKTyaJIbHUMH € TUTaHHS, [TOB’s3aHi 3 HEOOXiTHICTIO CTBOPIOBATH,
penaryBaTH Ta IiepeiaBaTd JOKYMEHTH, SIKi MOXKYTb MaTH pi3HHH PiBEHb CEKpeT-
HOCTI, OyTH NpHKJIaJaMu, IesKi — NepiOMYHO OHOBIIIOBATHUCS.

[Iporpamicty, yacTkoBO, Bike BUHAWIUIN BupinieHHs niei npoduemu. Lie GIT
— pO3MOJiJeHa cUcTeMa KepyBaHHS BepcisiMu (aiiniB Ta crniibHOT podotn. OnHak,
e pilIeHHS He MiAXOOUTH KOpHCTyBadaM Oe3 BiamoBimHOi miarotoBku. baxkaHo
MaTH OKpPeMHH 3aCTOCYHOK, SKHH He Oyae YCKIaZHEHUH 3aiiBUM (YHKIIOHAJIOM,
Oyze DOCUTh THYYKHM JIAIIE y MOTPIOHUX acleKTax JisTbHOCTI.

MeTo10 10NOBii € BUCBITICHHS pe3yJbTaTiB CTBOPSHHS 3ac00y IUIS LIBU-
KOTO Ta 0e3mepermkoHoro OOMiHy (paiimaMu i3 THyYKAM KOHTPOJIEM AOCTYIY IS
KOPHCTYBaYiB 3 Pi3HUMH OTICPaLifHUMH CHCTEMaMH.

VY mporieci CTBOpeHHs po3pobiieHa KIIEHTChKA YaCTHHA 3aCTOCYHKY «Sherryy,
SIKMH Ma€ 3a METY CIIPOCTHUTH BUKOPHUCTAHHS CIITBHUX MAloK J0 BiIOMHX st Oa-
raTthox Croco6iB B3aemomii. «Sherry» no3Boss€ CTBOPHUTH MAnKy B OyIb-SKOMY
3pYyYHOMY JIJIsl KOPHCTYBaya MICIli Ha KOMIT' FOTEpi Ta CHHXPOHI3YBaTH 11 3 IHIIUMHU
Tak, HiOM Lie 3BuUaitHa Teka. OKpiM TOro, 3aCTOCYHOK Ja€ MOKJIMBICTh KOHTPOIIIO-
BaTW JOCTYIHICTH IANKH TAKUM YMHOM, IO JaHiI 3MOXYTh OTPUMATH TUIBKH Ti
KOPHCTYBa4i, SKUM i€ I03BOJICHO.

Jlnst peanizaiiii KIEHTCHKOT YaCTHHU 3aCTOCYHKY «Sherry» Bukopucrtani Mo-
Bu mporpamyBanHs Rust ta Go (Golang). Rust — me cy4yacHa MynbTH-
napajaurManbHa HU3BKOpDIBHEBA MOBa IPOrPaMyBaHHs 3arajbHOTO MPU3HAYCHHS,
sIka 30cepeKeHa Ha 6e3neuniil poboti 3 mam’sttio [1]. Golang — e koMIinboBaHa
MOBa MpOrpaMmyBaHHs i3 BOYJOBaHMMH 3aco0aMu Ul MapalieIbHUX OOYHCIICHb.
TonoBHOIO Ti TEpeBaroo € MBHUIKICTH Ta pocToTa [2].

Jnst po3pobuienHst niporpamu (aitsIo00MiHHMKAa BUKOPHCTOBYBAIIMCS 3aCTO-
cynku IDE - RustRover Ta GoLand.

Jnst cuHXpOHi3alii JaHUX BUKOPUCTOBYETHCS POrpama, 10 BUKOHYETHCS Ha
cepBepi, sika 30epirae y 0a3i nanux PostgreSQL naHi npo KopucTyBadiB Ta JOCTY-
nu g0 manok. Lls nporpama Hamucana Ha NodelS, 1o m103BoJisie JOCUTB JIerKo ii
po3BepTaTH y XxMapi Ta MacmrabyBaTd B pasi notpedu. KiieHTchkuii 3acTOCYHOK
3B’SI3y€ThCS 13 CepBEpPOM [UIS HA/ICHJIAaHHS OHOBJIEHb yCiM, XTO iX morpedye, Ta
OTPHUMaHHS OHOBJICHD BiJ| IHIIUX CITIBBIACHHUKIB TEKH.

Cnucok Jirepatypu
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BUKOPUCTAHHSA CEPEJOBHUIIA VISUAL STUDIO IDE IPU
PO3POBLI AJITOPUTMIB TA ITPOI'PAMHOI'O 3ABE3IIEYEHHS
PAJIOKEPOBAHOI MAIIINMHH 3 BIJEOCIIOCTEPEKEHHAM

3amonoBckkuii M.U., Pociticekuii J1.11.
HauionaneHwuii Texniunuii ynisepcuret «XI1l», Xapkis, Ykpaina

[pu po3poOd1i anropuTMiB Ta MPOrpaMHOro 3a0e3NeUeHHs 3 BUKOPUCTaHHIM
Cy4YacHHX MIKPOKOHTPOJIEPIB aKTyaJlbHUM HHTaHHSAM € CEpelIOBHUILE PO3POOKU
nporpaMHoro 3abesmneuenss [1-3].

MeTo10 /I0TIOBiZII € CTBOPEHHS NPOrpaMHOro iHTepdelcy A ynpaBiiHHA
pamiokepoBannMu MammHamMu 3 FPV-BimeocmocTepeskeHHSIM Ha OCHOBI HaboOpy
Keyestudio 4WD Bluetooth Multi-functional Car. Ha6ip siBisie co60t0 Mikpormpo-
LIECOpPHY cHUCTeMy Ha 0a3i mikpokoHTponepa ATmega-328. Cucrema 3abe3neuye
BUKOHAHHA (PYHKIIiH, SIKi BKJIFOYAIOTh BIICTEKCHHS JIiHII, YHUKHCHHS IEPEIIKONI,
[Y-yapT nucTaHUIHHOTO KEpyBaHHS, IIyJbT JHUCTAHIIHHOTO KepyBaHHA IO
Bluetooth i ¢pyHKIil BU3HaYCHHS BifCTaHI.

Jyis po3po0IieHHS TPOrPaMHOrO iHTEepQeicy 3aydeHo iHTerpoBaHe Oararto-
¢dyHkmioHanbHe cepenopuirie po3podku Visual Studio Code noxartki Ha MoBax C,
C ++ i Python jyis MPOKOTO CHEKTPY MIKPOKOHTPOJIEPIB BiJ Pi3HUX BUPOOHUKIB.
[epeBaru mporpamMHoro 3a0e3nedYeHHs CepeoBHIa BKIOYAIOTh 3PO3YyMUIHHA st
KOpUCTyBaJa iHTepdeiic, BUCOKUN piBEHb ONTUMI3AIll MPOrpaMu i OiIbIIOCTI
CyYaCHHX OTIEpALifHIX CHCTEM, BEJHKY KUIBKICTh IHCTPYMEHTIB Ta HEBEJHKI PO3-
Mmipu ¢aiinis. Ha nanuii moment VS Code minrpumye poboty 3 8, 16, 32 pospsia-
HUMHU MiKpOKOHTpoJsiepamu Bix Atmega, ARM, Tensilica, ASR Ta inmux nposiz-
HUX QipM.

B mporueci cTBopeHHsT porpaMHOro iHTep(eicy BUKOPHCTAHO PO3MINPEHHS
nporpamuoro cepegosuiia PlatformlO ykpaiHchkoro BUpOOHUIITBA, SIKE CIIEIiaTi-
3yeThCsl HA POOOTI 3 BOYIOBaHMMH CHUCTEMaMH Ta MIKpOKOHTpolsiepamH. BoHO
BKJIOUa€ B ceOe IHCTPYMEHT JUIsl CTBOPIOBAaHHS Ta JIOJIaBaHHS B CEPEAOBHIIE PO3-
LIMPEHb, SIKi 30UIBLIYIOTh (DYHKIIOHAJIBHICTD MPOrPaMH, a TaKOXK aHai3yITh Ta
MOKPALIYIOTh CHHTAKCHC KOJIy. PO3IIMpEeHHs! H03BOJSIIOTH IHTErPYBaTH B CEpPejio-
BUILE IHCTPYMEHTH Ul pOOOTH 3 MOBaMH IPOrpaMyBaHHS, TakKi sIK: KOMIIJIATOP i
BI[UIaJIYMK, CHCTEMA [IPOCKTIB, JIHKEP.

PesynbpraTom po3poOku € nmporpamMHuii iHTEpQeic, SKUi CIIpsIMOBaHHH Ha po-
3MMpeHHs (QYHKIIH pajioKkepoBaHOT MAalMHM, BKJIOYaoun jponaBaHHs FPV-
TEXHOJIOTI1 (TIepeiavi BiICOCUTHATY B PeajJbHOMY Yaci) Ta MOXKITUBICTE pallioKepy-
BaHHS.

Cnucok Jirepatypu
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IMPOEKTYBAHHS TA PO3POBKA
CLOUD-OPIEHTOBAHOI'O PILIEHHSA
JJIs1 ABTOMATH30BAHOI'O Ul WEB TECTYBAHHS

Kacinor O.B., Hlarymscrkuii B.B.
HauioHaneHuii TeXHIYHUI yHIBEpCUTET «XapKiBCHKUI MOMITEXHIYHUHA ITHCTUTY T,
XapkiB, YkpaiHa

MeTa po6oTH — po3po0Ka CHCTEMH ITiABUIIECHHS IPOAYKTHBHOCTI ISl aBTO-
MmaruzoBaHoro Ul Web TectyBaHHs.

Posmmpenns kibkocTi GyHKLIN y po3poOKax HOBHX MPOTPAMHUX MPOJYKTaX
MPU3BONTE IO 3HAYHOTO 3POCTAHHS KUIBKICTI TECTIB, 1[0 HEOOXIHI IS IEpEeBip-
Kku iX ¢yHKIiOHAMBHOCTI. Lle cyTTeBO 30iMbIIye Yac K Ha PO3pOOKY i BHITYCK HO-
BHX BEPCiif 3aCTOCYHKY, TaK i Ha perpeciiiHi TecTOBi MPOOIrd HOBUX PO3POOOK.
s aBromatrzoBanoro Ul Web TecTyBaHHS Ta po3ropTaHHs HOBOT CHCTEMH IPO-
TIOHY€ETHCS 3aCTOCOBYBATH IIXiN, SKWH JO3BOJSATH CKOPOTHTH Yac BHKOHAHHS
TECTOBOTO MPOOIry Ta MOKPAIIUTH MPOIYKTHBHICTh CHCTEMH.

Ha rpyHTi npoBefeHOro aHamily iCHYHOYHMX TOTOBHX pimieHs BrowserStack,
LambdaTest i SaucelLabs ta migxoxiB B 067acTi BigmaJeHOro aBTOMATH30BAHOTO
TecTyBaHHs Beb iHTepdeiiciB 3anponoHOBaHO CTBOPEHHS HOBOI CHCTEMH, siKa JI0-
3BOJISIE TIPUCKOPHUTH IPOLIEC TECTYBAaHHS Ta 3aJOBOJBHUTH yCIM BHMOTaM IIOJO
Oe3neku.

OcHoBoro st nporo crajno 3actocyBanHss NET Ta Azure 3i cTeKOM TeXHOJIO-
ri#d [1, 2].

Posropranns BiaacHoro Azure Kubernetes kinacrepa J03BOJIHIO Yy XMapi po3-
TOPHYTH Ta peali3yBaTH BilUIaJICHUIl 3allyCK TECTIB y NEKiJIbKOX MapajlesbHUX IO~
TOKax BcepeanHi Docker KoHTeHHepiB.

VY SKOCTI TEXHOJIOTIi BiJIaJICHOr0 MapajeibHOro 3alycKy 0yJo 3aCTOCOBAHO
Selenium Grid.

BukoHaHHS JaHOT MIrparii J03BOJIMIO JUHAMIYHO PO3rOpTaTH HEOOXIIHY Ki-
nbKicT Bed ta API cepBiciB uist TpOBEICHHS TECTYBaHHS, @ TAKOXK 3HAYHO 301J1b-
LIMTH MOXIIMBY KUIBKICTh MapajieibHUX MTOTOKIB JUIs 3aIlyCKY TECTIB.

3aBmsiku BUKopucTanHiO Docker koHTeliHepiB Bcepeauni Kubernetes, nocsir-
HYTO 3Ha4yHE 3MEHIICHHs 4acy BUKOHAHHS aBTOMaTH30BaHUX TecTiB. Lle 3abe3re-
YIJI0 TOKpameHHs e(eKTHBHOCTI BCi€l PO3pOOIEHOI CHCTEMH TeCTyBaHHS Ta Oi-
JIbIIY CTAOLIBHICTD IIPOAYKTY.

Cnucok Jirepatypu
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NIIABUINEHHA EGEKTUBHOCTI JIOTICTUYHUX KOMITAHIN
3 BAHTA’KHUX ABTOIIEPEBE3EHbD 3A PAXYHOK
BAOCKOHAJIEHHS CIIEOIAJII30OBAHOI'O
IMPOI'PAMHOI'O 3ABE3IIEYEHHS

IMocrak I.B., ®eokrucros C.O.
HaunionaneHwuii aepokocMiunmii yHiBepeuteT iM. M.E. XKykoBcbkoro «XAly,
XapkiB, Ykpaina

Ha cporonni cepen HalOinbII MOIIMPEHHUX BHIIB TPAHCIIOPTHOI JIOTICTHKH
(MOPCBKHX, 3aJI3HUYHUX Ta iH.) CYTTEBO MiABHIIMIACH POJIb CaMe aBTOTPAHCIIOPT-
HUX BaHTaXOIEpeBe3eHb, X09a y Psli KpaiH cBiTy, 30kpeMa y Cromyuennx Illra-
TaX AMEpHKH, Iel BUJ IepeBe3eHb TPAaUIiitHO € mpoBigHUM. OpraHizalis BaHTa-
KHUX aBTOIICPEBE3CHb, K Y paMKax MOBHHX JIOTiCTHYHHX JIAHLIOTIB IMOCTaYaHHS,
TaK i OKpPeMHUX €JIEMEHTIB JIAHITIOTIB OLTBIIOro MaciTady, TOJOBHUM YHHOM, TPaH-
CKOHTHHEHTAJILHOTO, 3iIICHIOETHCS TPAHCIIOPTHUMH KOPIIOPALisIMHU, X04a Ha PUH-
Ky JJAHOTO BUAY IOCIYT i€ JOBOJII HEBEIUKHUI BIICOTOK CaMOCTIIHHX OIepaTopiB
(owner operators).

CTpyKTypHO, 10 CKJIajy KOpHOpalii BXOIUTh HHU3Ka TPAHCIOPTHHX KOMIIa-
Hifl. Y JesKUX BHUIMAIKaX, KiIbKa KOMIAHIH MOXYTh HaJEXKaTu OJHOMY BIIACHHKY,
IIPH I[bOMY B iX MISUTBHOCTI MOXYTh MaTH MiCIle KOMIUICKCHI Omepaltii, i3 3amisH-
HSIM PecypciB pi3HMX KOMIaHiil Takoro kiacrepy. KoxkHa TpaHCHOpTHa KOMIaHis
CKJIAIA€THCS 3 JEKUIBKOX arcHIiil, a Ti, B CBOIO 4epry, SBISIOTH COO0I0 PO3ralry-
xKeHy cucteMy ogiciB. Odicu € HI30BUMH JTaHKAaMH B OpTaHi3amiifHii cTpyKTypi
KOMIaHIH i, 3arajioM, TPaHCIOPTHUX Koprnopamniid. Cepen nepcoHany odicy, Hops
i3 JTOTIOMDKHHAMH CHIBpOOITHUKaMH, TOJIOBHA POJIb Yy peaiizalii Oi3HeC MpoleciB
HAJICXKHTH JIOTiCTaM-IUCIIeTdepaM Ta JiorictaM-Opokepam. Came Bix epekTHBHOCTI
po0OTH X MEHEIKEpiB Oe3MOCcepeHIM YHHOM 3aJICKHUTh W €(PEKTHBHICTH JIOTIC-
TUYHOT KOMIIaHii B I[IJIOMY.

Icuyroue crenianizoBane nporpamue 3abe3neueHust [1], 1110 BUKOPHCTOBY€Th-
csl JUIsl MATPUMKH pillleHb B JIOTICTHYHUX KOMIIAHISIX, HE MICTHTh 3aC00iB BHpi-
LIEHHS IBOX MPHKJIAaJHUX 3aBJIaHb, SIKI 0€3110CEepEHIM YMHOM BIUIMBAIOTh Ha ede-
KTUBHICTh IIPOLECIB JOCTABKH B IiIoMy. J[0 IMX 3aBJaHb, 10 MepIie, BiTHOCUTHCS
migoip BOAITB 3 IX BaHTaXXiBKaMH, Ta, MO ApYre, MiHIMI3allisi pU3HKIB Iijl yac TpaH-
CHOPTYBaHHS BaHTaXiB.

VY 110TI0BiZl BHKJIAJEHO ONHMC CIIENiali30BaHMX MPOTPAaMHUX 3ac00iB MiATpH-
MKH MPUAHSTTS PillIeHb JIOTICTaMH TPAHCHOPTHUX KOMIIaHii 1010 00rpyHTYBaHHS
BHOOpPY BOJist 3 HOr0 BaHTaXIBKOIO, JUIsl 311HCHEHHS TPAaHCIIOPTHOI MOCIYTH.

Cnucok Jirepatypu

1. Tepe6uiinic B.I. TpaHCIOPTHO-JIOTICTHYHI CUCTEMH MiNIPUEMCTB: HOPMYBaHHS
Ta QyHKIioHyBaHHs : MoHorpadis / B.1. Ilepeduiinic, O.B. [lepeduiinic. — [lonrasa : PBB
ITYCKY, 2005. — 207 c.
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MOJEJI TA METO/JHU NIOBYAOBH ITAPAJIEJIBHHUX AJITOPUTMIB

Kimimosa .M., Yepnuiu A.B., @enopuenko B.M.
XapKiBChKHUI1 HAITIOHANBHUH YHIBEPCUTET padioeNieKTPOHIKH, XapKiB, YKpaiHa

[MapanensHe mporpaMyBaHHs BUMarae TJIMOOKOTO PO3yMiHHS SIK 00YHCITIOBa-
JBHUX 33124, TakK 1 apXiTeKTypH OOYHMCITIOBAIBHUX cucTeM. BoHO BKiodae B cede
PO3pOOKY aIrOpHUTMIB, SIKI MOXKYTH €()EKTUBHO BUKOPHCTOBYBAaTH OOYUCIIIOBAJIbHI
pecypcu, 3a0e3nedyour NpH LOMY KOPEKTHICTH 1 HamilHICTh BHKOHAHHS IIPO-
rpam. Mogzerni Ta MeToau MOOYA0BH NapalelbHUX ITOPUTMIB — L€ KIIF0UOBa 00-
JIaCTh JIOCHIJDKEHHS B OOYMCITIOBANBHIH Hayll, sIKa 103BOJISIE €)EKTUBHO BUKOPHUC-
TOBYBAaTH MOXIIMBOCTI 0OaraTOSICpHHUX MPOIECOPIB, BEIHKUX OOYHCIIOBAIBHIX
KJIaCTEpPiB Ta OOUNCITIOBATIFHUX CHCTEM 3 PO3IIOIUICHOIO apXiTEKTYPOIO.

MeTo10 A0MOBIaL € TOCTIIKCHAS iICHYIOUMX MOJENEH Ta METOIB MOOYIOBU
napajenbHUX AIrOPUTMIB. B I0OMOBimi HaBOIATBCSA pe3yJNbTAaTH IOCIiIKCHbB
moa0 e(peKTUBHOCTI pOOOTH mapanenpbHUX anropuTmiB. IlapanmenbHi anroput-
MH XapaKTepPH3YIOTbCA OJHOYACHHM BHKOHAHHSM [IEKIJIBKOX OOYHMCIIIOBAJIBHUX
MpOLIECiB,a TAaKOX MOXKYTh OYTH peali3oBaHi Ha amapaTHOMYy Ta IPOrPaMHOMY
piBHsx. CkaisipHi onepanii oOpoOIsIFOTh OAMHUYHI JIaHi, TOMI K BEKTOPHI orepa-
il MOXYTh 00pOOJIATH BEJMKI HAOOPU JaHUX MapaliebHO. 3aJeKHOCTI JaHUX BU-
3HAYalOTh, AK OOUYMCIIOBAJIBHI 3a/1a4i MOB’s3aHI MK co00r0 uepe3 CBOI BXIiJHI i
BUXiZHI AaHi. Po3yMiHHS Ta ynpaBiiHHS 3aJIS)KHOCTSIMH € KPUTHYHO BAXKIUBHM
101t ToOy 0B e(heKTUBHUX MapalieNnbHUX anroputmis. [lapanensHa Moxmens 3 go0-
BUIBHHM [JIOCTYIIOM IO3BOJISIE aHANi3yBaTH MapalielibHi aJrOPUTMHU, KOJIH KOXKEH
MpoIlecoOp Ma€e MUTTEBHH JOCTYN O CIIbHOI mam’sti. Mogeni po3moaiieHol
Iam’ATi OpraHi30BYIOTh HapajeidbHi OOYUCICHHS 3a TOTIOMOTOI0 OOMiHY TIOBiJOM-
JICHHSAMH MDK MPOLECAaMH Ta BHKOHYIOTHCS Ha Pi3HUX OOYHCIIOBAJIBHUX BY3JIaX,
IO MOXE CIPHUATH MiJBUIICHHIO €Hepro30epexeHHs Oe3NPOBIIHUX CEHCOPHHX
Mmepex [1]. Mogeni criibHOT maM’sITi TO3BOJISAIOTH PO3POOIIATH MapaieibHi mpo-
rpamMy Ui CHCTEM 3 CIUIBHOIO IaM’STTIO, BUKOPUCTOBYIOYH MOTOKH JJIsl BUKO-
HaHHS MAapaleIbHUX 3a1ad. [HIIMM MUTAHHSIM JOIMOBIMI € JOCITIHKEHHS METOIIB
NnoOyZOBH MapajeilbHUX aropuTMiB. J[o HHMX BIIHOCSTHCS: pO3OUTTS 3ahau Ha
mig3anavi, basaHCyBaHHS HABaHTAKCHHS MPH PO3MOALII 00UHCITIOBAILHOIO HABAH-
Ta)XEHHS MK JOCTYIIHUMH TIpoliecopamu abo By3JaMH; CHHXPOHI3allis Ta yIpas-
JIHHA 3aJIe)KHOCTSAMU. TakuM 4YMHOM, e(EeKTHBHICTH BHUKOPHCTaHHS MOJENEeH Ta
METO/IiB MOOY/I0BU MapajelbHUX aJrOPUTMIB 3aJI€KHUTh BiJl IEKUIBKOX KIIOYOBUX
(axTopiB, sIKi BU3HAYAIOTh, HACKUIbKK JOOpe MapaiesibHa IporpamMa MOXe BHKO-
PHCTOBYBATH JOCTYIIHI OOYHCITIOBAIBEHI PECYPCH.

Cnucok Jirepatypu

1. B.O. [auenko, O.Il. Mixans. [lepcneKTHBHICTb 3aCTOCYBaHHsS BIOCKOHAJICHOTO
KJIACHYHOTO aITOPUTMY KapT KOXOHEHa Yy PO3IOMAIICHHX EHEPrOKPHTHYHHX CEHCOPHHX
Mmepexax. Cucmemu ynpaguinus, nagieayii ma 36’sa3Kky. 30ipnux nayxoseux npays.2023.
T.4.C.75-79. DOI: https://doi.org/10.26906/SUNZ.2023.4.075
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BIPTYAJIBHE ONEPAIIIMHE OTOYEHHSA JIJIS1 3ABE3NNEYEHHA
E®EKTUBHOCTI OBYUCJIEHb

Kmvmoga .M., Illesnos O.B., ®enopuenko B.M.
XapKiBChKHUI1 HAITIOHANBHUH YHIBEPCUTET padioeNieKTPOHIKH, XapKiB, YKpaiHa

CtBOpeHHs BipTyanbHOro omnepauiiiHoro orodenHus (BOO) e ximodoBuMm ac-
MEKTOM Yy pO3poOIli Ta PO3TOPTAHHI MPOrPAMHOTO 3a0C3MCUCHHS, OCKLUIEKH BOHO
JI03BOJISIE 130JIF0BAaTH MPOEKT Ta HOTO 3aJICKHOCTI BiJl IHIIMX HMPOEKTIB UM II100aIh-
Horo oroueHHs. Lle crnpuse kpamiiii CyMiCHOCTI Ta BiATBOPIOBAHOCTI NPOEKTIB, a
TAKOX TIOJIETIIY€E YIPaBIiHHS BepcisiMu 3anexHocTei. st 3abe3neyeHHs edexTu-
BHOCTI OOYHMCIICHb Y BipTyalbHOMY ONEpAIifHOMY OTOYEHHI, BAKJIMBO 3BEPHYTHU
yBary Ha TaKi acleKTH SK. ONTHMi3alis pecypciB, BUKOPUCTAHHS KOHTEHHepH3a-
1ii, MiHIMI3aIis 3aJeKHOCTEH, BEpCIOHYBaHHs Ta YIIPABIIHHS 3aJIC)KHOCTSIMH, aB-
TOMaTH3aIlisl PO3rOpTaHHs Ta Oe3reKa.

MeTo10 A0NOBIAi € TOCTIVKEHHS acTeKTiB CTBOPEHHS BIpTyalbHOTO OIlepa-
HiffHOTO cepemoBHINa i 3a0e3redeHHs eeKTuBHOCTI oOumcieHs. B momoBimi
HaBOJSITHCA PE3yJNbTATH JOCIIIKEeHb 100 3a0e3nedeHHs] epeKTUBHOCTI 00-
yucinenb. BOO Mmae OyT ONTHUMI30BaHO JUIi BHKOPUCTaHHS OOYMCIIOBaJIBHUX
pecypciB, mo06 3a0e3neynTH BUCOKY NPOAYKTHBHICTH NMPH MiHIMajJbHOMY HaBaH-
TakeHHI Ha cuctemy. Lle Bkitodae B cebe BUOip oNTUMI30BaHMX Bepciil 0i0mioTek i
3ac00iB, a TaKOX HaJALITYBaHHs MapaMeTpiB BUKOHAHHS JJIs e()eKTHBHOTO BHKO-
PHCTaHHS IEHTPAIFHOTO Ipoliecopa Ta onepaTuBHOI mam’aTi. Lle cnpusie perkocTi
PO3rOpTaHHs, MacIITa0yBaHHS Ta YIPaBJiHHS 3aCTOCYHKaMH B PI3HUX OOYHMCIIIO-
BIBHUX CEPEJOBUINAX, OJHOYACHO MiABHIIYIOUYM €(PEeKTHUBHICTH OOYHCIEHb 32
PaxyHOK i30Jmii Ta onTuMizamii pecypciB. OOMeKeHHS KUTBKOCTI 3aJeKHOCTEH Y
BOO moxe 3MEHIIHTH HOTO po3Mip Ta CKOPOTHTH 4Yac 3amyckKy. BaximBo aHami-
3yBaTH 1 BUOMpATH JHIIe Ti Oi0MIOTEKH Ta 3aIEKHOCTI, SKi JIHCHO HEOOXITHI IS
mpoekTy. Lle He TINbKYU CrpHusie KOHCUCTEHTHOCTI MK CepeIoBUIIIAMH PO3POOKH Ta
BUPOOHMIITBA, aje il 3abe3nedye cTabLIBHICTH Ta nependadyyBaHiCTh OOYHCIICHB.
3abe3neuenns Oesnexkr BOO € KpUTHYHO BaXKIMBUM, OCOOJIHMBO IPU PO3TOPTaHHI
y BiIKpUTHX 200 po3moaiieHnx cepenopuiiax. e Bkiarouae B cebe peryisapHi OHO-
BJICHHSI MPOTPaMHOro 3a0e3NeueHHs,, BUKOPUCTaHHS MHUQPYBAHHS Uil 3aXHCTY
JIaHUX Ta IMIJIEMEHTAIli}0 3aX0/(iB Oe3NeKH Ha PiBHI MepeKi, 30KpeMa eHeproKpH-
THYHUX CeHCOpHHX Mepesx [1]. [IpoaHanizoBaHi aClieKTH CTBOPEHHS BipTyaJbHOTO
oTIepariifHOro cepeoBHIa JUlsl 3a0e3eueHHs] ePEeKTUBHOCTI 00UNCIICHb TTOKa3ann
aKTyaJIbHICTh MPOBEJECHUX JIOCIIPKEHb.

Cnucok Jirepatypu

1. B.O. [auenko, O.Il. Mixans. [lepcneKTHBHICTb 3aCTOCYBaHHS BIOCKOHAICHOTO
KJIACHYHOTO aITOPUTMY KapT KOXOHEHa Yy PO3MOJIIIICHHX EHEPrOKPUTHYHHUX CEHCOPHHX
mepexax. Cucmemu ynpaguinms, nagieayii ma 36 s3ky. 36ipHux Haykoeux npays.2023.
T.4.C.75-79. DOI: https://doi.org/10.26906/SUNZ.2023.4.075
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METO/H AHAJII3Y JAHUX B IHTEJIEKTYAJIbHUX CUCTEMAX

Kmvoga .M., IlImensoBa B.C., ®enopuenko B.M.
XapKiBChKHUI1 HAITIOHANBHUH YHIBEPCUTET pagioeeKTpOHIKH, XapKiB, YKpaiHa

Meroau aHalizy AaHUX B IHTENEKTYaJbHHX CHCTEMaXx BiJirpaloTh KIIOYOBY
pOJb y 3AaTHOCTI LUX CHCTEM PO3YMITH, IHTEPIPETYBaTH Ta BUKOPHCTOBYBATH
BEJUKI OOCSTH JaHUX AJsl IPUHUHSATTS pillieHb, NPOTHO3YBaHHS Ta aBTOMAaTH3allil
npoueciB. [HTenekTyanbHi cHCTEMHU MOXYTh BKJIIOYATH Pi3HOMaHITHI TEXHOJIOT1I,
BiJl MAIIMHHOT'O HABYAHHS 1 LITYYHOTO 1HTEJEKTY 10 €KCIIEPTHUX CUCTEM Ta 00po-
Oxu npupoaHoi MoBH. CTaTUCTUYHUH aHali3 € QyHIaMeHTOM JuIsi 6araTboX METo-
IiB aHaJi3y HaHUX, SKUHA TO3BOJIIE OIIHIOBATH TEHACHIII1, 3aIKHOCTI Ta aHOMAJIi1
B JaHUX. BiH MOXe BKIIFOYaTH OIHCOBY CTaTHCTHKY, TECTYyBaHHS TillOTe3, KOPeys-
LiftHMA aHai3 Ta perpeciiiHuil anam3. L{i MeToan MO3BOJSIIOTH iHTENEKTYaIbHUM
CHCTEMaM PO3YMITH OCHOBHI XapaKTEPHCTUKH NaHWX Ta BUSABIATH 3B'SI3KH MK
pi3HUME 3MIHHAMH. AJIe B yCHX HEX € K 1 IIlepeBard, Tak i HeloNikd. B octanHii
Yac Bce OLIBII aKTyaJbHUMH CTAlOTh METOIM MALIMHHOIO HAaBYaHHS, SKi MOEIHY-
I0Th B CO01 IIEpeBary ycix MeTO/IB, sSIKi BAKOPUCTOBYIOTh CTATHYHUIN aHAJI3 TaHHX.

MeTor0 nomoBiai € NOCi/KEHHs ICHYIOYHX METO/IB MallMHHOTO HaBYAHHS
JUIsl BUDILICHHS 3aBJIaHHS IHTEJEKTYaJIbHOTO aHaji3y JaHuX. B momoBini HaBo-
JSThCS PE3yNbTaTH JAOCHIIKEHb L0N0 e(PEeKTUBHOCTI POOOTH PO3TISHYTHX
MeToAiB. MeToau MallMHHOTO HAaBYaHHS JO3BOJISAIOTH IHTENEKTYaJbHUM CHCTE-
MaM BYMTHCS HA JaHHX Ta BIOCKOHAJIOBATH CBOIO MOBEIIHKY 3 4acOM 0e3 SIBHOTO
NpOrpaMyBaHHs Ul KOXKHOTO KOHKPETHOro 3aBHaHHs. Jlo IMX METOAIB BiJHO-
CAThCS: HaBYaHHs 3 BUMTeNeM, Oe3 BuurTeNs (HampuKiIaja, IUisl 3aBOaHHS €HEepro-
30epeKeHHsT [aTYMKIB B OE3MPOBIJHUX CEHCOpPHUX Mepexax [1]) Ta HaB4aHHs 3
MiAKPIIUICHHAM. [HITa migKaTeropis MAaIIMHHOTO HABYAHHS BUKOPHCTOBYE TITHOOKI
HEHPOHHI Mepexi JUId aHami3y NaHWX, 30KpeMa JUis 00poOKH 300pa)KeHb, PO3IIi-
3HaBaHHS MOBH, MMEPEKIIaay Ta rerepaiii Tekcry. Lli MeToan 0co0inMBO eheKTHBHI
B 3aja4yax, Jie MOTPiOHO BPaxOBYBAaTH CKJaJHI 3aJIEKHOCTI Ta BEJMKI 00cAru Ja-
HUX. MeToau aHalli3y BeJIUKUX JaHUX 3a0e3MeuyroTh 00pOOKyY Ta aHaIli3 JaTaceTiB
HA/3BHYAHO BEJIHKOTO PO3MIPY, SIKI HE MOXKYTh OyTH e(peKTHBHO 0OpOOJCHI 3a
JIOTTIOMOT OO TPaAUIliiiHUX 0a3 maHux abo IHCTPYMEHTIB aHamizy. MeToau 00poOKu
MPUPOTHOT MOBH JI03BOJISIIOTH 1HTEJEKTYJIbHUM CHCTEMaM aHajli3yBaTH, pO3yMITH
Ta TeHepyBaTH NMPUPOAHY MOBY. EKcriepTHI cMcTeMH BUKOPHCTOBYIOTH 3HAHHS Ta
IpaBWJia B KOHKPETHIH oOJylacTi Juisl iMiTamii pilleHs, sSKi Mir O NPUHHATH eKc-
nept. KoMOiHyroun 11i MeToH, IHTEIEeKTya bHI CUCTEMH MOXYTh €()eKTHBHO aHa-
J3yBaTH PI3HOMAHITHI TUIH JaHUX, aJalTyHOUYUCh Ta BIOCKOHATIOIOYHCH BiIIO-
BiJTHO JI0 OTpUMaHOI iH(opmaIrii.

Cnucok Jirepatypu

1. B.O. [lsuenko. [HTenekTyanpHi miX0Au eHepro3oepexeH st y Oe3NpoBiAHUX CEH-
copHux Mepexax. Cucmemu ynpaeninua, Hagieayii ma 36’A3Ky. 30IpHUK HAYKOBUX
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CyyacHi HanpsMn po3BUTKY iH(POPMAaLINHO-KOMYHIKaLiHUX TEXHOMOTi Ta 3acobiB ynpaBniHHA
MPOTOKOJIA NEPEJAYI JAHUX TPOMUCJIOBOI'O IHTEPHETY PEYEM

Hanenko C.C., Kyayk H.I'.
Hamionaneuuit Texniganit yHiBepeutet «XI1I», Xapkis, Ykpaina

CucteMu MMPpOMHCIIOBOTO lHTepHeTy peqeﬁ MaKTh BI/ICOKi BHUMOI'M 1O IIOKa3-
HUKIB HaJIIHOCTI TOCTAaBKU MMOBIIOMIICHb, BHACIIIOK YOTO JYKE Y4acTO PO3pPOOHU-
KN CUCTEM MMPOMUCIIOBOTO lHTepHeTy peqeﬁ BUKOPUCTOBYIOTH CHeHiaJ'II:Hi rajgysc-
Bi TIPOTOKOJIM Iepesiadi JaHHX, 10 BUKOPUCTOBYIOTHCS y cepi IMPOMHCIOBOI aB-
TOMaTI/I3aHi.1.. ,/:[J'Iﬂ I[OCJ'IiI[)KeHHH HpOTOKOJ’IiB nepe,uaqi JaHUX IMMPOMHUCIIOBOTO InTe-
pHeTy peueit Oymu obpani Taki Texnosorii [1]: CoAP (Constrained Application
Protocol); MQTT (Message Queuing Telemetry Transport); XMPP (Controller
Area Network); HTTP (HyperText Transfer Protocol); ModBus; OPC UA (Open
Platform Communications Unified Architecture).

Crucok Jirepatypu

1. Shahzad, A. Secure 10T Platform for Industrial Control Systems / A. Shahzad, Y. G.
Kim, A. Elgamoudi // Proceedings of the International Conference on Platform Technology
and Service (PlatCon). — 2017. — DOI: 10.1109/PlatCon.2017.7883726.

AHAJII3 CYYACHHUX METOAIB MOBHOI'O MOJEJIFOBAHHSA

benvopin-Eppepa O.M., Jlykx'sHunkosa €.P., babenko B.1O.
HauionanpHiit TexHiunuii yHiBepcurer «XI1I», Xapkis, Ykpaina
Yenena C.II.

XapKiBChKUI1 HAIIIOHANEHUH YHIBEPCUTET paJioeIeKTpOHIKH, XapKiB, YKpaiHa

3aBaaHHs MOBHOTO MOJIENIOBaHHS y BY3bKOMY 3HAu€HHI — CIIPOTHO3YBATH
HACTYITHE CIIOBO y TEKCTi, 3HAFOYM IOCIIIOBHICTh TOMEpPEAHiX CiiB. Pesynprar
BUPIMIEHHS IbOTO 3aBJaHHS Ma€ KOHKPETHE MPAKTHYHE 3aCTOCYBAHHS: IHTEIEKTY-
aNlbHI KJIaBiaTypH, reHeparllis BifamnoBini xa e-mail [1], BunpasieHHs ApyKapCchKUX
moMmwioK. CroyaTky Oyiio 3ampOIOHOBAaHO IMiAXOIH, OCHOBY SIKUX JIEKHTH N-
rpamMHa MoJiedb. MeTou 3ria/pKyBaHHs J03BOJIAIOTE onpaioBatd N-rpamu, ski
MoJeNb He 3ycTpivana. Ilepiia MOBHA MOJENb HA OCHOBI INTYYHOI HEUPOHHOT Me-
pexi Gyna 3anpononoana Momrya Bersxio. ITisniime juis BUPINICHHS 3a1adi MOB-
HOTO MOJICTIOBAHHS 3aMiCTh HEHPOHHHUX MEPEX i3 MPSMHM 3B'I3KOM ITOYaIH BHKO-
PHCTOBYBATHCS PEKYypEHTHI HEHpPOHHI Mepexi, a Ie Mi3Hille Mepexi 3 J0Broko
KOPOTKOCTPOKOBOIO TaM'siTTI0. B ocTaHHI POKHM 3amporoHOBaHO 0arato HOBUX
MOBHUX MOJIEJIEH, SIKI PO3LIMPIOIOTH MOXKIJIMBOCTI KiacuaHux Mepex LSTM.

Cnucok Jirepatypu

1. Filonenko A., Molchanov H., Bellorin-Herrera O. The method of calculating the
capacity of the cloud component of the distributed multiservice network. Control, Naviga-
tion and Communication Systems, 2022, Ne 4(70), pp. 117-121. DOI:
10.26906/SUNZ.2022.4.117
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3ACTOCYBAHHS JOITOBHEHOI PEAJIBHOCTI
Y MY3EUHIN COEPI

MarseeB MLL
HarmionansHuil TeXHIYHAN YHIBEpCUTET « XapKiBCHKUH IMONITEXHIYHAN IHCTUTYTY,
XapkiB, Ykpaina

MeTo10 HOTOBIAi € BUCBITJICHHS MHTaHb OO MOXJIMBOCTI 3aCTOCYBAaHHS
JIOIIOBHEHOI peaJIbHOCTI Y My3eitHil cdepi.

JonoBHena peanabhicTh (AR) — 11e TONMOBHEHHS (i3UYHOTO CBITY 3a JOIO-
MOrol0 IHM(POBUX JaHHUX, SKE 3a0e3leuyeThCs KOMIT FOTEPHUMH HPUCTPOSIMU
(cMapToHamu, mwIaHmeTaMu abo x okysipamMu AR) B pexxumi peansHoro acy [1,
2].

JloroBHEHA PEANIbHICTD € CKIIAJ0BOK 3MIIIAHOI PeajbHOCTI 1 € MOETHAHHAM
pEaNBHOro CBITY 3 BipTyaJIbHUM — BiIOYBAa€ThCsSl HaKIaJaHHSA HA CEPENOBHUIIC Ha-
BKOJIO HAc MEBHOI YaCTHHKH BipTyalbHOI iH(QOpMaIlii, Hanpukiag rpadiky, 3ByKiB,
amimarii Tormo [3].

3aranpHa cxemMa poOOTH JIONIOBHEHOI peajibHOCTI B YCIX BHUIIaJKax Taka: Ka-
Mepa npuctporo AR (cMmaptdona, miaHieTa Tomo) 3HiMae 300paKeHHS PeaTbHOTO
00’€eKTa; mporpaMHe 3a0e3reueHHs MPUCTPOIO MPOBOANTD 1eHTH(]IKALIII0 OTpUMa-
HOTO 300pakeHHSI, IOEHYE peajibHe 300paKeHHs 3 HOro JOTIOBHEHHSIM 1 BUBOJIUTH
KiHI[eBe 300pakeHHs Ha TPUCTPii Bizyamizarii [3].

OpmHUM 13 TIOMYISIPHHUX HANPsMIB € Be03aCTOCYHKH, MPHUCBAYCHI MYy3CHHIH
ctepi, Ie eneMeHTaMH JOITOBHEHOI PealbHOCTI BUCTYIIAIOTh ICTOPHYHI €KCTIOHATH,
KapTHHU. B OUIBOIOCTI Taki AOJATKH MAalOTh BEIHMKHHA Yac 3aBaHTAXKCHHS CTOPIHKU
Ta 3HAYHE HABAHTAXKEHHs Ha MPHUCTPiil npu BukopucTanHi creka Laravel, Node.js,
Express, Ar.js ta Vuforia, Wikitude, Unity [4]. 3a paxyHOK BHUKOPHCTaHHS
Angular € MOXJIHBICTh 3HU3HUTH SIK Yac 3aBAHTAXKCHHS CTOPIHKH TaK i 3HAYHE Ha-
BaHTaXKEHHs Ha npucTpiid [5].

BucHoBok. TakuM 4MHOM, CIIMPAIOYUCHh HAa BHIIEBUKIIAJIEHE, PO3poOKa BeO-
JIONaTKy 3 €JIEMEHTaMH JIONOBHEHOI PeallbHOCTI NMPUCBSUEHUH My3eiiHiil cdepi 3
BUKOpHCTaHHsM ANngular Ha ChOTO/IHI € ITOI[ITBHUM Ta aKTYAIBHUM.

Crucok Jirepatypu

1. Koumpouros, Y. Revealing the true potential and prospects of augmented reality in
education. Smart Learning Environments. 2023. 11(1), 2. P. 1-14.

2. Nobrega R., Correia N. Design your room: adding virtual objects to a real indoor
scenario //CHI'11 Extended Abstracts on Human Factors in Computing Systems. ACM,
2021. P. 2143-2148.

3. TEACHHUB. Hesanexuna Ocgithst Kopniopauisi. [l{o Take 1onoBHeHa peanbHICTh?
URL.: https://teach-hub.com/scho-take-dopovnena-realnist/

4. TIpoextu 3 AR / VR. JlonoBHeHa peanpHIiCTh y KyabTypi Ta mucrentsi (2024).
URL: https://lookinar.com/kyltyra-ta-mistectvo/

5. TypeScript Angular: quick start guide URL:
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HEPCHHEKTUBH PO3BUTKY I BUKOPUCTAHHSA CUCTEM
BI3YAJII3AIII 3ACOBAMMU JOITOBHEHOI PEAJIBHOCTI

Jlapo .M., ®inmatoBa I'.€.
HarmionansHuil TeXHIYHUN YHIBEPCUTET «XapKiBCHKUH IO TEXHIYHAN IHCTUTYTY,
XapkiB, Ykpaina

MeTo10 1010Bii € BUCBITIICHHS] OCHOBHUX HANpsMiB PO3BUTKY CHCTEM Bi3y-
atizaiii, o BUKOPUCTOBYIOTH 3aCO0HU TOMIOBHEHOT PEaTbHOCTI.

VY HaiiOnmxaoMy MailOyTHROMY OYIKYFOTHCS HOBI CEPIO3HI MPOPHUBH Y PO3-
BUTKY CHCTEM JIOTIOBHEHOT peanbHOcTi [1, 2].

[NosiBa HOBMX THUIIIB CEHCOPIB KOMITIOTEPHOTO 30py JO3BOJUTH peaizyBaTH
pAa BaXNMMBUX (PYHKINIH, TAaKUX SIK KOPEKTHI OKIIO3ii 1 B3a€EMOIISA 3 OTOUYIOUHMH
00'eKTaMH, a TAaKOX CYTTEBO CIIPOCTUTH MPOIIEC BUKOPUCTAHHS, 1[0 MOXKE 3irpaTu
BUPIMIATBbHY POJIb B MACOBOMY IOHIMPEHHI TEXHOJOTII. [HIII IepcreKTHBU MOB's-
3aHi 3 MOJAJIBIINM YJOCKOHAJICHHSIM TOJOBHUX MPUCTPOIB, TAKKX SIK OKYJISIpU abo
moxomu. L{inuit psg koMnaHii akTHBHO BeXyTh PO3pOOKH B maHiit cdepi. (Hamp.,
Meta, Magic Leap).

Haii6inbI1 mepeKOHIMBUM MOKa3HUKOM CYTTEBHX MEPCIEKTHB TEXHOJIOTII €
i HaiGinmpIx KOMOaHii, Takux sik Apple Intel Google Microsoft.

MaiibyTHE JONOBHEHOI PEIbHOCTI MOXKHA 3B'S3aTH 3 PO3POOKOI0 HOBUX TH-
B TPUBUMIPHUX JAUCILIETB, 10 HE MOTPEeOYIOTh TOJATKOBHX 3aco0iB JUIsl Ieper-
msity. PO3BHTOK crucTeM JOMOBHEHOI PeanbHOCTI, MPUPOIHO, TTOB'SI3aHNN TAKOX 1 3
3arajlbHUM PiBHEM OOYHCITIOBABFHOI TEXHIKU: PO3IUIBHOIO 3IAaTHICTIO BimoOpaxa-
I0YMX TPHUCTPOiB, €MHICTIO EJIEMEHTIB >KMBJICHHS, OOYMCIIIOBAJILHOIO 3[aTHICTIO
MIPOLIECOPIB TOIIO.

[Ipu nomoMo3i cydacHHX MYJIBTUMENINHUX 3ac00iB MOKe OYTH IMOBHICTIO ITe-
PETISHYTHIA TiAXix O0 opraHizamii My3eiB, iCTOpHYHUX KOMIUICKCiB. Bike Temep
CTBOPIOIOTHCS SIKICHO HOBI BIPTyalIbHI PEKOHCTPYKIIT NOAIN 3 3aCTOCYBaHHSIM aHi-
MaliiHUX 1 3BYKOBHX 3aC00iB JIOIOBHEHOT peaibHOCTI. Benukuii nmoteHuian € s
3aCTOCYBaHHs 1 y 0araTboX iHIIUX OOJIACTSIX, IO BKJIIOYAIOTh apXiTEKTYpHY Bi3ya-
Ji3anito, Oy [IBHUITBO, HABYAHHS TOLIIO.

VY 6inbn r700a1bHIN HepCIeKTHBI KOHIIETIIisSl TOTIOBHEHOT PeaIbHOCTI OS]
3 MOBCIOJHUM KOMN'IoTepoM i [HTepHeTOoM Pevell 103BONMMTH 3MIHUTH iCHYIOYY
CHOTOJTHI B32€MOJIiI0 3 OOYHCIIOBAIILHOIO TEXHIKOIO Ta 3pOOUTH ii OUIBIIE JTOCKO-
HAJIOIO 1 B TOM K€ Yac MPOCTOIO 1 MIPUPOTHOIO.

Cnucok Jirepatypu

1. Koumpouros, Y. Revealing the true potential and prospects of augmented reality
in education. Smart Learning Environments. — 2023. — 11(1), 2. — P. 1-14.

2. Nobrega R., Correia N. Design your room: adding virtual objects to a real indoor
scenario //CHI'11 Extended Abstracts on Human Factors in Computing Systems. — ACM,
2021. - P.2143-2148.
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KJIACTEPU3AIIIS TPUCTPOIB I'PAHUYHOI'O IIAPY
IHTEPHETY PEYEH

AumexcanoB J1.0., 3akoBoporanii O.1O.
HarmionansHuil TeXHIYHUN YHIBEpPCUTET «XapKiBCHKUH IMONITEXHIYHAN IHCTUTYTY,
XapkiB, Ykpaina

Ha cporozani texHomnorii Intepuery Peueii (10T, Internet of Things ) sce 6i-
JIbIIIE CTAIOTh HEBI'€MHOIO YaCTHHOIO HAIIOTO IMOBCSKICHHOIO JKUTTS, HAIPUKIIA/!:
PO3yMHE MICTO, pO3yMHUI OyJHHOK, MEAMIIMHA, CUIbCbKE IOCII0IAPCTBO, JIOTICTH-
Ka Ta inmm [1, 2].

Benmuesna KiIBKICTh TaHUX, MIO 3reHepoBaHi mpuctposiMu loT, BuMaraioTsh
MTOTANTBIIIOT TOCTOOPOOKH 1 aHAITI3Y, B TOMY YHCHi i 3 BUKOPUCTAHHSAM MAIIHHHOTO
HaBYaHHS.

Hinst 00poOku iH(pOpMAILIii, 0 HaTXOAUTH, BUKOPUCTOBYIOTHCS XMapHi cepe-
JIOBHIIIA, Jic Ha MOTYKHOCTAX JaTa-IIEHTPIB BinOyBaeThCcs Oe3MOocepeHill iX aHami3
Ta MPUHHATTA pillIeHb Ha OCHOBI OJIEpaHUX pe3ynbTariB. HeoOXimHICTh omepaTu-
BHOI 00pOoOKM AESKNMX NaHWX HaJaia MOIITOBX JUIS CTBOPEHHS OJaTKOBOTO, TY-
ManHoro mapy 10T. OxHak, KUIBKICTh MiJKIIOYEHUX MIPUCTPOIB 10 Mepexi [HTep-
HET IOCTiHO 30UIBIIYETHCS, 110 MPU3BOJIUTH NO CKIIATHOIIIB 0OpOOKH TaHUX Y
«xXMapax» Ta «TyMaHi» y 3B'I3Ky 13 301JbIICHHAM JaHWX, IO HAAXOMISATh, Ta 30i-
JbIICHHSM HABaHTKEHHS Ha Mepexy. lle mpu3Beno 10 CyTTEBOTO 30iibLICHHS
3aTPUMKH TIepefadi JaHux MiK ByznaMu. CyTTeBe 3ICIICBICHHS OXHOIUIATHHX
KOMIT FOTEPIB CIIPHAJIO 3BEPHEHHIO yBaru Ha rpaHuaHuid map 10T,

Jlnst BUKOHAHHS ONEPAaTHMBHUX 3aBJaHb BY3JIM TPAHUYHOTO MIApy IOBWHHI
00’eMHYBaTUCh B KJIAacTepu. AJle Bif SIKOCTi KIacTepH3alii CYTTEBO 3aJICKHTH 1
3arajbHa NMPOAYKTUBHICTh IPAaHUYHOTO IIApy.

MeTtor aonoBiai € popMyBaHHS ITiIXOMAIB O CTBOPCHHS KJAcTEpiB HA Tpa-
HUYHOMY mmapi [HTepHeTy Peueit.

Komm'toTepu Ta kilactepu, 3aJisiHi y TpaHUYHUX OOYMCIICHHSX, YaCTO BHKO-
HYIOTh IIE€BHI 3aBJIaHHS 1 HE 33/1iI0Th BCHOTO MOTEHIIANTy JaHUX HIPUCTPOIB, SKI X0U
1 € KOMIT'TOTepaMH 3 OOMEXEHHMH OOYHCIIOBAIBHUMH PECYpPCaMH, ajieé MOXYTb
OyTH TaKOXX BUKOPHCTAaHI Ui BUPINICHHS I1HIIMX 3aBAaHb 3QJIC)KHO BiJl BUIBHHUX
00YHCITIOBANILHUX pecypciB. TOMy IPONOHYETHCS HAa TPaHUYHOMY ILapi AUHAMIYHO
CTBOPIOBATH BIPTyallbHI KJIaCTEPH, BUXOJSMYM 13 NMOTOYHMX 3aBAaHb Ta HaBaHTa-
KEHHsI 00YNCITIOBAILHUX IIPUCTPOIB.

Cnucok Jirepatypu

1. Gupta, N., Juneja, P.K., Sharma, S., Garg, U. An intelligent technique for network
resource management and analysis of 5G-10T smart healthcare application. Journal of Au-
tonomous Intelligence. 2024. 7(1). 694. DOI: 10.32629/jai.v7i1.694.

2. Daru, A.F., Hartomo, K.D., Purnomo, H.D. IPv6 flood attack detection based on
epsilon greedy optimized Q learning in single board compute. International Journal of Elec-
trical and Computer Engineering. 13(5). P. 5782-5791. DOI: 10.1016/j.i0t.2023.100764
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OIJIAA MATAHB THTET PAITIT IHTEPHETY PEYEN 13 XMAPHUMU,
TYMAHHHUMHU TA KPAUOBUMH OBYNCJIIEHHSIMHA

Manoxsiit E.E.
HarmionansHuil TeXHIYHUN YHIBEPCUTET «XapKiBCHKUH IO TEXHIYHAN IHCTUTYTY,
XapkiB, Ykpaina

VY nomoBizi mpoBeIeHO MOCTiKEHHS iHTeTpallii TeXHoioTii [HTepHeTy peueit
i3 KOHLEMIISIMH XMapHUX, TYMaHHUX 1 KpaloBux oGumcnens. [ligkpeciena 3poc-
Taloua BaKIMBICTH iHTerpamii XMapHUX, TYMaHHHX 1 mepudepiiiHnx o04uciIeHb
JUISL 33JIOBOJICHHSI 3pPOCTAlOuMX BUMOT 10 OOpOOKHM JaHUX y peajbHOMY 4Yaci, y
3B 513Ky 3 HU3BKOIO 3aTPHMKOIO Ta MacCIITabOBaHICTIO iHPPACTPYKTypH B €KOCHC-
TeMi [HTepHeTY pedeir. OKpeMo pO3TIIHYTI OCOOKCTI IepeBaru Ta 0OMEXECHHS X
TEXHOJIOTiH IPH PO3TILAl TAKUX XapaKTePUCTUK CepeloBHINa IHTepHEeTy pedeid sk
3aTpPUMKa, CIIO’KUBAHHS MPOITYCKHOI 34aTHOCTI, Oe3neKa Ta KOH(iAeHIiiHICT a-
uux [1-6]. Kpim Toro, y IOmOBiji BUCBITIIEHO MpoOJIeMH, OB’ A3aHi 3 HEOTHOPI-
HicTIO mepudepifHIX OOYNCITIOBANEHUX CHCTEM. AKICHTYIOTBCA MPOOICMH,
OB ’s13aHi 3 0€3MEeKO00, aBTEHTH(]IKAII€I0 Ta PO3MOIIIICHOI BiIMOBOIO B 00CIyTO-
BYBaHHI B TYMaHHHX OOYHMCIICHHAX. TaKOX y JOMOBIiIi mependadeHa poib TEXHO-
sorii 6G y pOo3KpHUTTI MOBHOTO MOTEHIiaTy [HTepHeTY peueii.

Crucok Jireparypu
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ference Proceedings, 02-06 October 2023, Code 194480.
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Mozhaiev, M., Davydov, V., Brusakova, O., & Gnusov, Y. (2023). Devising a method for balanc-
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6. Petrovska, I., Kuchuk, H. & Mozhaiev, M. (2022). Features of the distribution of
computing resources in cloud systems. 2022 IEEE 4th KhPI Week on Advanced Technolo-
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OorJisi] ICHYIOYUX KOMIT'IOTEPHUX CHCTEM
BUABJEHHA PEMKOBUX HOBUH

Hanenko C.C. (Moi1.)
HarmionansHuil TeXHIYHUN YHIBEPCUTET «XapKiBCHKUH IO TEXHIYHAN IHCTUTYTY,
XapkiB, Ykpaina

3aBraHHS BIOCKOHAJICHHS KOMITIOTEPHUX CHCTEM BUSBJICHHS (PEHKOBHX HO-
BHH Jiefiaji HaOyBa€e Bce OUTBIIOrO 3HAYCHHS, OCOOJIMBO Yepe3 PO3BUTOK COIlialib-
HUX MeJia-TuaTdopm, Kl CIPHUAIOTH MIBUAKOMY i ITMPOKOMY TIOIIMPEHHIO iHPOP-
Mauii. 3arnubmouncs y chepy BIOCKOHAIEHHS BHSBICHHS (EHKOBHX HOBHH,
Ba)XJIMBO 3BEPHYTH YBary Ha pi3HI acleKkTH, 1100 CTBOPHUTH HAaJiiiHY CHCTEMY.
Crerudika GyHKIIIOHYBaHHS KOMITIOTEPHOI CUCTEMHU BUSBICHHS ()eHKOBUX HOBUH
BHAMArae Mouryky abo CTBOPSHHS HOBHUX IIXOMIB (K TCOPETUIHUX, TAK 1 MPAKTH-
YHUX) JUTS BUPILICHHS [LOTO 3aBJAHHS.

VY 1OmoBiAi MPOBEACHHI ACTATIGHHUN OIS ICHYFOUHX KOMIT'FOTEPHHX CHCTEM
BUsIBJICHHs (DeHKOBHX HOBHH Ta iX MOPIBHSJIBHUN aHaNi3 3a NESKAMH BarOMHMHU
XapaKTepUCTUKAMH, HaBEJICHI IIepeBark Ta HEAOMIKH NpH peatiawii JaHUX CUCTEM
Yy KOHKpeTHHX Bumankax. OcoOnuBa yBara NpHAICHA NMHTaHHSIM IiIBHIICHHS
e(eKTUBHOCTI KOMII'IOTEPHHX CHUCTEM Yy BUSBICHHI (pEeHiKOBUX HOBHH, iICHYIOYHM
MeToJaM UIsl peastizallii [boro 3aBJaHHs, 30KpeMa, iCHYI0UUM METOAaM MalInHHO-
r0 HaBYaHHA JJIst Kiaacudikanii ae3inopmartii.
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DEVELOPMENT OF PROPOSALS FOR IMPROVING IMPLANTABLE
SINGLE-CHAMBER CARDIAC PACEMAKER

Horban V.P.
National Aerospace University «Kharkiv Aviation Institute», Kharkiv, Ukraine

It is known that heart diseases related to rhythm disorders, such as arrhythmi-
as, can significantly reduce a person's quality of life.

Arrhythmia is a group of deviations in the generation and conduction of im-
pulses in the heart muscle, including changes in heart rate, their regularity, sources
of heart excitation, disturbances in impulse conduction, and disruptions in the se-
quence between atrial and ventricular excitation, disturbances in the automatism of
the sinus node. (extrasystole, paroxysmal tachycardia), atrial and ventricular fibril-
lation, disturbances in the heart's conduction system (bundle branch blocks of the
His-Purkinje system), etc.

The use of a single-chamber implanted cardiac pacemaker (ICP) affects the
heart rhythm and restores it to a normal state. However, like all medical devices,
ICPs have not only advantages but also disadvantages. One of which may include -
absence of notification of power source depletion.

Therefore, developing proposals for improving the implanted single-chamber
implantable ICP is a relevant scientific task.

The aim of the report is to improve safety of using single-chamber implanted
ICP’s.

The report presents research results of technical characteristics and use of
single-chamber implanted pacemakers.

Emphasizes attention on the fact that the process of correcting heart rhythm
through implantation of a single-chamber pacemaker allows for adjusting an auto-
matic heart rate reduction and significantly improv the quality of patient’s life. ICP
have software that allows engineers and doctors to adjust stimulation parameters,
such as frequency and pulse strength, according to the individual needs of the pa-
tient.

It is proposed to use a sensor that monitors the discharge of the battery with a
corresponding signal. Developed block diagram and an electric circuit diagram of
improved single-chamber implanted pacemaker. The essence of its operation is
explained.
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OPIAHI3ALYI,
AKI MPUAHANN YYACTb Y KOHOEPEHLIT
Asepbatioscancoruti mexHiunuil ynigepcumem, baxy, Asepbatioscan
Axaodemisa depocagnoi npukopoonuoi ciyacou, baxy, Azepbatiosrcan
baxuncoxuii 0eporcasnuii ynisepcumem, baky, Azepbatioxcan
baxuncoxuii inoicenepruil ynisepcumem, baxy, Azepbaiioscan
Biticvrosuil Haykogo-docnionuil incmumym, baxy, Azepbaiioxcan
Biticorkosuil incmumym imeni 'etioapa Aniesa, baxy, Azepbatioscan
Hepoicasna cryscoa cneyianvroeo 36 3Ky ma saxucmy iHgpopmayii Yepainu,
Kuis, Yxpaina

epoicasnuii biomexuonociunuil yHisepcumem, Xapkis, Yxpaina

epoicasruii Hayk080-00CiOHUL iHCmMumym unpo6yeats i cepmugikayii
030po€enns ma iticbkosoi mexnixu, Yepracu, Yrpaina

epoicasnuii ynisepcumem ingppacmpyxmypu ma mexuonocii, Kuis, Yxpaina

ITnemumym siticokoo2o ynpaeninns, baxy, Azepbaiioxcan

Inemumym eeonoeii ma eeogpizuxu, baxy, Aszepbaiioican

Inemumym cucmem ynpasninus Azepoaiiodcancoxoi Hayionanosnoi akademii nayx,
baxy, Azepbaiioscan

Kuiscokuil nayionanenuii ynisepcumem 0yoisnuymea i apximexmypu, Kuis, Ykpaina

Kiposoepadcvka nvomna axademis, Kponusnuybkuti

Kocmiune aczenmemeo Azepbaiioscarncokoi Pecnyonixu, Baky, Azepbatiosxcan

Mineeuagipcwvkuti depawcagruii yuigepcumem, Mineeuasip, Azepbaiiodcan

Hayionanvua asiayitina axademis, baxy, Aszepbatioscan

Hayionanvua axaoemia Hayionanvnoi eeapoii Yxpainu, Xapxis, Yxpaina

Hayionanvnua axademis cyxonymuux 6iticok
imeni cemvmana llempa Caeatioaunoeo, Jlveis, Yrpaina

Hayionanvhe aepoxocmiyne acenmcemeo, baxy, Azepbaiioican

Hayionanvnuii asiayitinuu ynieepcumem, Kuis, Yxpaina

Hayionanvuuti aepoxocmiunuii ynisepcumem imeni M. €. 2Kykoecvkozo
"Xapkiscoxuil agiayitinuii incmumym”, Xapkis, Yxpaina

Hayionanvuuii mexniunui ynigepcumem "Xapkiecokuil nonimexHiunui
incmumym", Xapxis, Yxpaina

Hayionanonuti mexuiunuti ynisepcumem Yxpainu "Kuiscokuii norimexuivnuil
incmumym imeni leops Cuxopcwvrozo”, Kuis, Yxkpaina

Hayionanvnuii ynisepcumem «Jlvgiecoxa noaimexuixay, Jlvgis, Yrpaina
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Hayionanvnuti ynieepcumem «llonmascoka nonimexnika
imeni FOpis Konopamioxay, [lonmasa, Ykpaina
Hayionanvuuii ynigepcumem oboponu Azepoaiiosrcancoroi pecnyoiku,
baxy, Asepbaiioscan
Hayionanvuuii ynisepcumem oboponu Ykpainu, Kuis, Yxpaina
Hayionanvnuii ynieepcumem yusinbnoezo saxucmy Ykpainu, Xapkie, Yxpaina
Tleoazociunuii ynisepcumem imeni Komicii Hayionanwnoi Ocsimu ¢ Kpaxosi,
Kpaxis, [lonvwa
Ilpeocmasnuymeo «Opaxn Icm Cenmpan FOpon Cepsicuc b.B.», Kuis, Ykpaina
Pecnybnixancokuii yenmp ceticmoposgioku, baxy, Asepbatioscan
Cmambynvcokuti yuigepcumem Cerrahpasa, Cmamoyn, Typeuuuna
Cymeaimcokutl oeparcasruil yuisepcumem, Cymeaim, Azepbatiodxcan
Yxpaincoruii deporcasnuii yrigepcumem 3ani3HUYHO20 MPAHCHOPIY,
Xapris, Ykpaina
Yuieepcumem micma XKunina, Kunina, Cnoeauuuna
Yuieepcumem mexnonoeii i cymanimapnux nayx, benvcoko-bsna, Ilonvwa
Xapxiecokutl 8iticbKo8ull iHCMUmMym mankoux Gilicbk, Xapkis, Yxpaina
Xapxiscokuil HayiOHATLHUL A8MOMODLILHO-00POIICHIL YHI6epcumen,
Xapkie, Yxpaina
Xapxkiecokuil HayioHanbHUll YHieepcumem 6HympiuHix cnpas, Xapkie, Yxpaina
Xapxiecokuu nayionanvhuii ekonomivnuu ynieepcumem imeni Caiimona Kysneys,
Xapkie, Ykpaina
Xapxkiscokuu nayionanvuuli ynieepcumem imeni B.H. Kapasina, Xapxis, Yxpaina
Xapxiecokutl HAyiOHATLHULL YHIBEPCUMEM MICbKO20 20CNO0apCmea
imeni O.M. bexemosa, Xapxis, Yxpaina
Xapxiecokui nayionanvhuil ynieepcumem Ilosimpsanux Cun
imeni Isana Kooicedyba, Xapkis, Ykpaina

Xapxkiscokuil nayionanbHutl ynisepcumem paodioenekmponixu, Xapkis, Yxpaina

AoINAUIA YYACHUKIB KOHOEPEHLII
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3MICT

Tom 1: cexmii 1, 2
Cexkuis 1 TeopeTnyHi Ta NPUKIATHI ACTICKTH NPUHHSITTS PillICHb,

ONTUMI3aIli] Ta YIIPaBIiHHI CHCTEMaMH i IPOIECAMH ............

Cexknis 2 KoM’ roTepHi METOIH 1 3ac00U
iH(pOpMAaIIHO-KOMYHIKaIlIHHIX TEXHOJIOTIH Ta yIpaBIiHHS

Yuacuukn koHPepeHmii (CeKIT 1, 2) ..o

Opranizanii, AKi NPUAHAIM Y4aCTh Y KOH(epeHmii ...,

Tom 2: cexmii 3, 4, 5, 6

HAVYKOBE BUJJAHHA

CYYACHI HAITPSIMHU PO3BUTKY
THOOPMAIIMHO-KOMYHIKAIIIMHAX
TEXHO.IOT'TA TA 3ACOBIB YITPABJITHHS

Te3u nonosineii
YOTHPHAAUSATOI Mi’KHAPOJHOI HAYKOBO-TeXHIYHOI KOH(epeHuii
(25 — 26 xkBiTHH 2024 poxky)
Tom 1: cexkmii 1, 2

BingnosinaneHuii 3a Bunyck B. B. Kocenko
Texuiunuii penaktop 1. A. Jlebeoesa
Kopextop B. B. hoeomaz
Kowmn’totepHe ckiananus Ta Bepcranus H. I Kyuyx
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