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ANALYSIS OF TECHNICAL CHARACTERISTICS
OF THE RADIOELECTRONIC WARFARE SYSTEMS

Given the conduct of the Joint Forces operation in eastern Ukraine and as a result of the full-scale
armed aggression of the russian federation, the issue of analyzing the technical characteristics of electronic
warfare equipment is relevant. At the same time, a major increase in combat capabilities in the near future
will be possible due to the use of intelligent troop and weapon control systems, as well as the use of weapons
that use non-traditional means of influencing the enemy. During the analysis of modern methods of
electronic warfare, it was found that this industry is becoming increasingly important in the context of
modern military conflicts and cybersecurity threats. The use of artificial intelligence, cyber measures and
the latest technologies of electronic warfare necessitates the constant improvement and adaptation of
electronic warfare strategies. Both russian and Western methods of electronic warfare are characterized by
a high level of technical complexity and effectiveness. Consideration of Western approaches indicates the
active role of Western countries in the development and implementation of innovative technologies for
controlling and countering electronic threats. The development of electronic warfare systems is becoming
more effective, fast-acting, economically profitable, and the only possible means of eliminating the
technical advantage of the opposing side in the information and technological sphere. Electronic warfare is
an important component of modern combat, and its importance will only grow in the future. In particular,
the development of new technologies will allow the creation of more effective electronic warfare means,
which will have a significant impact on the course of hostilities. Therefore, the article analyzes modern
electronic warfare systems used in the Ukrainian-russian war. The main tactical and technical
characteristics of these electronic warfare systems are highlighted. The issue of detecting unmanned aerial
vehicles by various electronic warfare methods is also highlighted.

Keywords: modern electronic warfare systems, military conflicts, electronic confrontation, innovative
technologies, air defense, radar reconnaissance means, unmanned aerial vehicle.

Introduction and problem statement. In the modern world, electronic warfare systems are
extremely important for overcoming terrorist threats and other forms of aggressive activity. In
particular, the experience of conducting combat operations confirms that the effective use of
unmanned aerial systems affects the success of combat and special operations.

These systems are used not only for reconnaissance and surveillance of the battlefield, but also
for delivering explosive devices to objects. The main advantage of electronic warfare systems is their
ability to remotely influence enemy radio systems, such as disabling their components or silencing
certain areas of the spectrum.

Research in this area is always relevant, since the competition between radio suppression and
protection systems is constantly progressing. Analysis of electronic warfare systems, in particular
Ukrainian and russian, together with the study of modern unmanned aerial vehicles and their
classification, is an important stage in understanding modern capabilities and improving security
measures. In particular, taking into account the use of amateur drones, such as the well-known DJI
companies, determines the need to develop means of combating them. So, this article analyzes
modern electronic warfare means, their characteristics and considers their impact on unmanned aerial
vehicles, which is arelevant area of research due to the increasing use of these technologies in
combat conditions.

Analysis of research and publications. At the present time, electronic warfare is gradually
becoming a characteristic form of combat operations aimed at achieving an advantage or preventing
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the enemy&apos;s advantage in the information component of armed combat. This is achieved by
using electronic means. Today, it can be noted that the successful solution of electronic warfare tasks
can determine the success of the entire operation and even a local war or armed conflict as a whole.
Nowadays, electronic warfare continues its gradual development and improvement, in particular,
taking into account new technologies such as quantum informatics, artificial intelligence,
nanotechnology and others. Also in recent years, innovative electronic warfare technologies have
appeared, among which it is worth noting: adaptive radar jamming, which can automatically adjust to
the frequency and parameters of the enemy radar signal, creating an effective jamming signal; stealth
technology, which reduces the visibility of an object for radars and other electronic means due to its
shape, materials, coloring and other parameters; coherent radar, which uses coherent radiation to
increase the accuracy and resolution of target detection and location; computer network operation.

Thus, electronic warfare has become an integral part of military strategy, evolving along with
changes in technology and military conflicts. Electronic warfare includes a set of measures and
means aimed at influencing the enemyapos;s electromagnetic environment in order to ensure an
advantage in combat operations.

The most famous Ukrainian electronicwarfare systems include: "Bukovel™ — an electronic
warfare complex designed to suppress enemy radars; "Kolchuga” — an electronic warfare
complex designed to actively interfere with enemy radars; "Nota" — an electronic warfare complex
designed for direction finding and radio reconnaissance; "Antey" — an electronic warfare complex
designed to protect aircraft from radar missiles. Today, Ukraine is armed with a wide range of
electronic warfare systems, which are designed to: suppress enemy radars; disruption of enemy
communication systems; misleading enemy electronic equipment; physical damage to enemy
electronic equipment. Ukrainian electronicwarfare systems were actively used in the war in Donbas
and during the full-scale armed aggression of the russian federation. With their help, the Ukrainian
troops managed to: reduce the efficiency of russian radars; disrupt russian communication
systems; mislead russian electronic equipment; protect Ukrainian aircraft from radar missiles [2-5].
Based on the experience of waging the russian-Ukrainian war since February 2022 and in order to
unify and summarize data on various electronic warfare means according to their purpose, we present
a classification of electronic warfare means used by the Armed Forces of Ukraine and the Defense
Forces of Ukraine and other military formations according to their main classes and types [1], [6],
[7].

Electronic jamming equipment installed on vehicles used by the Armed Forces of Ukraine
and the Defense Forces of Ukraine [1].

REW-complex “Khortytsia-R” (year of manufacture: 2017)

Country of manufacture Crew, people Basic chassis
Ukraine 3 IVECO
Operating frequency range, MHz 25-6 000
Suppression range, km satellite na\{iggtion systems >30
' data transmission channels >15
Obstacle installation range, | satellite navigation systems >30
km data transmission channels >17




Figure 1 - REW-complex “Khorty

tsia-R”

Complex REW R-330UM “Mandat-M/B1” (year of manufacture: 2014; modernization:

2020)

Designed for detection and radio suppression of communication lines, both with fixed
operating frequencies and with software adjustment of the operating frequency.

Componen Shortwave, Shortwa Ultrashortwavel | Ultrashortwave2
Country of ultrashortwave ve R-
manufacture | S 0fthe R-330RD | 330SW1 R R
complex (ME) (ME) 330USW1 (ME) | 330USW2 (ME)
Ukraine Quantity, 1 2 2 2
units

Basic chassis

KraZ-260

Operating frequency range

shortwave, ultrashortwave

Effective
suppression of
radiocommunicat
ion channels, km

>80

Detection range, km

behind
by depth the front
60 90

Optical-electronic countermeasure complex “Kashtan-3(M)” (year of manufacture: 2006)
The complex is designed to protect ground targets from high-precision laser-guided weapons —
missiles, aerial bombs with semi-active laser homing heads.

Country of manufacture Unit weight, t Basic chassis :
Working
Ukraine 20 ZIL-1317 wavelength
KraZ mm '
Range, km Maximum speed, km/h
500 75 1,06
Observation angle range, | in azimuth 360
degrees by the angle of the moon 15+90
Angular coordinate determination error >15




Figure 2 - Optical-electronic countermeasure complex “Kashtan-3(M)”

Electronic warfare complex “Liman” (year of manufacture: 2000)
Recognized for radio jamming of aviation control lines.

n(wzaonuur:‘g(ilj):e Components of the p.k. s.p. s.p.
- complex “Liman - PK” “Liman-P1” | “Liman-P2”
Ukraine
. . . Unit
Basic chassis Total numf(;arrnofe(;orgrﬁ)ﬁgents in the 12 weight, | 15 R?(r:ﬁe, 500
Kamaz / KraZ piex, ' t
Maxi Operating detection 450
aximum 60 | frequency range, | ultrashortwave Range,
speed, km/h Mz ’ km suppression >200
Types of work Operating modes
according to
. the commands . . .
centralized off-line active passive
of the control
center

Portable electronic suppression equipment used by the Armed Forces of Ukraine and the
Defense Forces of Ukraine.

Electronic warfare complex “Enclave” (year of manufacture: 2016)

Country of manufacture Ukraine S
Components of the complex -
Appointment combat against UAVs

Operating frequency range

ultrashortwave

Suppression range, km 20-40
Output power, W 20
Power consumption, W 150

Electronic warfare complex “Garant(-M)” (year of manufacture: 2014)
Country of manufacture

Ukraine

Components of the complex

UAVs -1/2/3/4

Appointment

suppression of funds

Operating frequency range

shortwave, ultrashortwave

Suppression range, km

0,075-0,5

Output power, W

700
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| Power consumption, W | To 1500 |
Complex of satellite countermeasures “Kupol” (year of manufacture: 2018)

Country of Ukrain Unit weight, t 30
manufacture e
. shortwave,
Operating frequency range, MHz ultrashortwave
Number of
Output power, W 20 | channels, 2
units
with directional 15
Suppression distance, km antennas -
with directional 5250
antennas
Power consumption, W 150

Radar reconnaissance equipment installed on transport vehicles and used by the Armed
Forces of Ukraine and the Defense Forces of Ukraine.
REW-complex RP-3000 “Plastun” (year of manufacture: 2018)

autonomous
Time / operation, >8
Country of manufacture Crew, people durati hours
uration deployment
PIOYMENL 1 >20
min
Ukraine — Application radius, km | >15
Operating frequency range, MHz ultrashortwave
in the range of 25-90 MHz 1,2
Average direction .
finding error, in the range of 90-525 MHz 0,8
degrees
in the range of 525-3,000 1
MHz

-

Figuréﬂ3 - REW-compIe;< RP-3000 “Plastun”

Multifunctional radar reconnaissance equipment installed on transport vehicles and used
by the Armed Forces of Ukraine and the Defense Forces of Ukraine.

The most famous Ukrainian radioelectronic warfare complex include:

"Bukovel-AD" — an radioelectronic warfare complex designed to suppress enemy radars;

"Jeb" — mobile ground reconnaissance radioelectronic warfare complex;
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"Nota" — an radioelectronic warfare complex designed for direction finding and radio
reconnaissance;

"Cloud-2" — designed to detect UAVs using passive radar (radio direction finding);

"Polonaise" — intended for combating UAVS, installations on the mobile platform.

As of today, almost the entire share of EW production is “closed” by private companies. Here
we can note the tactical complex “Bukovel-AD R4” from Proximus LLC. It works great on enemy
UAVs at a distance of 15-20 km. This complex can track them at a distance of 70-100 km.

To understand that “Bukovel-AD R4” is quite effective, it is worth paying attention to the fact
that it was purchased by the Moroccan Armed Forces in 2019. Proximus LLC is also developing a
passive broadband RF detector DW-4. The system can provide an effective detection range of up to
50 km and operates in a 360-degree sector. To increase the accuracy of detection, the system uses
processed signals from all 4 antenna sectors simultaneously.

In addition, at the end of 2023, the Ministry of Digital Transformation showed the Ukrainian
development of the electronic warfare complex, created as part of the Bravel regular program —
Piranha AVD 360. This complex creates a protective dome up to 600 meters around itself. Piranha
AVD 360, which has already successfully passed field tests, has the ability to block the channels of
satellite navigation systems, for example, the russian GLONASS. It is impossible not to mention the
modern domestic development of the electronic warfare system — "Pokrova”. Its work is that it
replaces the satellite radio navigation field and suppresses satellite radio navigation not only along
the line of combat contact, but also in most of Ukraine.

There is almost no official information about it, but earlier the former spokesman for the Air
Force of the Armed Forces of Ukraine Yuriy Ignat reported that it is already successfully operating at
the front.

The "Pokrova" complex works using spoofing technology. its essence is to replace satellite
signals. This, in turn, confuses the drones&apos; navigation devices. As a result, this leads to a
deviation from the route and they either fall or fly past the target. This makes it possible to work
effectively not only on different parts of the front, but also in the rear, covering important
infrastructure and strategic objects. "Pokrova” has already reliably proven itself in work against
russian "shaheeds/geraniums".

There is also an electronic warfare device in the Ukrainian arsenal — "Tornado-4" from the
domestic company ArmaTronix. "Tornado-4" is designed for a short range and is quite portable. It
can counteract various types of drones - from reconnaissance to FPV drones, and its main task of
protection is the location of military and crossings.

As for the range, it is up to 700 meters, and its battery is designed for 4 hours of operation. It is
also worth noting the reconnaissance system — Griselda. It is being developed by the Ukrainian
defense-tech Bravel together with several units of the Special Operations Forces, the Armed Forces
of Ukraine, the Security Service of Ukraine and the Ministry of Defense. This system is built on the
basis of artificial intelligence. It collects, processes and transmits huge amounts of information in the
form of intelligence to the military. In 2022, the system processed almost 250 thousand different
pieces of information, and in 2023, the military received about 4 thousand targets every week with its
help. Only 28 seconds pass from the moment the information is received to its processing.

Conclusions and prospects for further development. The article is intended to provide
comprehensive information about the main electronic warfare systems used during the Ukrainian-
russian war. It examines in detail the technical characteristics, principles of operation, tactical
capabilities and practical application of various electronic warfare systems. This material will be
useful for military specialists, analysts, researchers in the field of military equipment and everyone
who is interested in modern means of ensuring electronic superiority on the battlefield. The prospect
of further research is to study both Russian and Western methods of electronic warfare.
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AHAJII3 TEXHIYHUX XAPAKTEPUCTUK CUCTEM PAIIOEJIEKTPOHHOI BOPOTHEU

Bpaxoeyrwuu nposeedenna onepauii 00’cOomaHux cun Ha cx00i YKpainHu  ma 6HACNIOOK
nosHomacumaoOHoi 30poliHoi azpecii pocilicbkoi hedepayii, akmyairbHUM € NUMAHHA AHATI3Y MEXHIYHUX
Xapakmepucmuk 3acodie padioenekmponnoi oopomwvou. Boonouac ocmnoene nidsuwienns 6otiosux
MOHCIUGOCIMEN HAUOUNCUUM YACOM OYOe MOMCIUGE 3a PAXYHOK 6UKOPUCMAHHA IHMeENeKmYanbHux Cucmem
YRPAGNIHHA GIUCLKAMU MA 030POEHHAM, A MAKONC GUKOPUCHMAHHA 30pOi, Wi0 UKOPUCMOGYE HEMPAOUUIini
3acobu 6naugy Ha4 NPOMUGHUKA. Y X00i aHani3y CyUACHUX Memo0ie padioeeKmpPoOHHOT DOpombou 6UAGEHO,
Wo usa 2any3b CMAC 6Ce GAMNCIUBIWIONW Y KOHMEKCMI CYYAcHUX GIICbKOGUX KOH@AIKmie ma 3azpo3
Kibepbe3neku. 3aCMOCYGAHHA  WIMYYHO20 IHMeNeKny, Kibep3axo0ie ma HOGIMHIX  mMexHO102ill
paodioeneKmpoHHoi GOpomvboOU 3yMOBAI0E HEOOXIOHICHMb NOCMIIIH020 600CKOHANIEHHA Ma adanmauii cmpamezii
eneKmponnozo npomucmosauusa. Ak pociiiceki, maxk i 3axioHi memoou paodioeneKmpoHHoi 0opomvou
Gi03HAUAIOMBCA GUCOKUM Di6HeM MEXHIUHOI cKknaoHocmi ma egexmuenocmi. Po3enaod 3axionux nioxooie
CeI0UUmMb NPO AKMUGHY PO Kpain 3axody y po3pooui ma enpoeadiceHHi iHHOGAUINHUX MEXHON02il 011
KOHmMpOJl0 ma npomuodii enekmpoHuHum 3azposzam. Po3pooka cucmem padioenekmpounnoi 6opomvébu cmae
Oinbui ehekmuenolo, UWIBUOKOOIIOUOI0, EKOHOMIUHO 6UZIOHOI0, A Ul | EOUHUM MONCTUGUM 3ACO00M, AKUIL
HigeNO€E  MeXHIYHY nepesazy NPOMUNEHCHOI CHIOPOHU 6  IHOPMAYIIHO-MEeXHONO02IUHIl  chepi.
Paodioenexmponna 60opomuoda € 6axciuow CKia006010 Cy4acHo2o 601w, i it 3HaueHHa Oyoe nuuie 3pocmamu 6
Maiioymuoomy. 30Kpema po3eUmMoOK HOGUX MEXHON02ill 003601umb cmeoplosamu Oilbu ehekmueHi 3acoou
paodioeneKmponnoi 6opomvoU, AKi Mamumyms 3HAYHUI 6nAUE Ha Xi0 Oouiogux Oii. Tomy y cmammi
npoBeOeHo aHaNi3 CYYACHUX CUCMEM PAdioeeKmPOHHOI OOpomboUu, AKi GUKOPUCMOBYIOMbCA 8 YKPAIHCLKO-
pociticokii eiiitni. Buceimneni ocHoeHi maKkmuko-mexHiuHi XapaKxmepucmuKku yux cucmem paoioeneKkmpoHHoi
oopomubou. Takooc uceimieHo NUMAHHA 8UABTIEHHA DE3RINOMHUX IIMAIbHUX ANAPAMIE PIZ3HUMU MeMOo0amu
padioenekmponnoi 6opomvou.

Kniouosi cnosa: cyuacui cucmemu paodioenekmponnoi 60pomvou, 6ilicbKosi KoH@aikmu, eieKmpoHHe
RPOMUCMOAHHA, [HHOGAYIUHI MEXHON02Ii, NPOMUNOGIMPAHA 000pOHA, 3Aco0U pPadioNoKauiiinoi po3eioKu,
Oe3ninomuuil AimanvHUll anapam.
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COMMUNICATSON SYSTEM BASED ON THE GRAVITATIONAL FIELD USING
FOR INFORMATION TRANSMISSION

This study examines an innovative concept for transmitting information through gravitational
interactions, presenting a fundamentally different approach from conventional -electromagnetic
communication systems. The authors propose a hypothetical model to explore the feasibility of utilizing
gravitational forces for discrete signal transmission. The concept is illustrated through an analogy
involving two individuals who cannot communicate visually or audibly, with using of a heavy ball, a rod,
and a thread to exchange binary information. This method draws inspiration from Cavendish’s
experiment, which measured gravitational forces and highlights the foundational physical principles
underpinning the proposed communication system.

The study acknowledges the practical challenges associated with implementing such a system,
including high energy requirements, slow transmission speeds, and limited applicability in conventional
scenarios. However, it emphasizes contexts where electromagnetic communication encounters significant
limitations, such as in underground environments, through plasma layers, or in submarine
communications. In such scenarios, the attenuation of electromagnetic signals presents substantial
difficulties. Gravitational communication systems (GCS) offer a distinct advantage due to the universal
and undistorted nature of gravitational forces, which remain unaffected by the medium or physical
barriers.

The paper further outlines a potential framework for the practical implementation of GCS,
drawing comparisons to the principles of radio technologies. A spring pendulum is proposed as a receiver,
leveraging mechanical resonance to detect subtle variations in gravitational force. The transmitter design
involves the movement of massive bodies to modulate gravitational force magnitudes, thereby encoding
binary signals. The authors discuss both static and dynamic methods for transmitting signals,
emphasizing the benefits of dynamic oscillations in achieving resonance and effectively differentiating
signal amplitudes.

While the initial system is described as rudimentary, the study suggests that advancements in
sensor technologies, materials science, and engineering could pave the way for GCS to become a viable
solution in specialized applications. These applications could address critical communication needs in
scenarios where traditional systems fail to operate effectively. This investigation opens new possibilities
for harnessing gravitational interactions in communication technologies, potentially reshaping the
paradigms of signal transmission in extreme or otherwise inaccessible environments.

Keywords: gravitational communication system, information transmission, gravitational field,
cavendish experiment

Introduction and problem statement

Traditional communication systems, predominantly reliant on electromagnetic wave
transmission, have become the cornerstone of modern information exchange [1]. These systems are
efficient, versatile, and have enabled remarkable advancements in technology and connectivity [2].
However, they are not without limitations, many of which become pronounced in specific
environments or under extreme conditions [3].

One major drawback is signal attenuation, which occurs when electromagnetic waves
propagate through materials such as water (especially for salted sea water), soil, or dense
structures. Overall, it can be asserted that there is a direct correlation between the attenuation
coefficient and the electrical conductivity of the continuous medium through which the signal
propagates. This attenuation increases exponentially with depth or material thickness, making
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communication with underground facilities or submerged objects like submarines particularly
challenging. While efforts to enhance signal strength or optimize frequencies can mitigate these
issues to some extent, the solutions often prove costly, energy-intensive, or technically impractical

[4].

Another significant limitation arises in environments with strong electromagnetic
interference, such as plasma layers in the Earthapos’s atmosphere or electrically noisy industrial
settings (elements of power plants, welding and induction installations, radar systems, and so
on). In such cases, electromagnetic signals can be distorted, scattered, or absorbed, compromising
the reliability and accuracy of communication. Furthermore, these systems are vulnerable to
intentional jamming, a growing concern in security-critical applications.

Environmental and health-related concerns also come into play, as the increasing density of
electromagnetic signals may contribute to electromagnetic pollution. Additionally, the finite
spectrum of electromagnetic frequencies necessitates careful allocation, often leading to congestion
and limitations in available bandwidth.

Given these constraints, it becomes evident that alternative principles for information
transmission deserve exploration. Investigating non-electromagnetic methods, such as those
leveraging gravitational interactions or other physical phenomena, could offer robust solutions for
extreme environments where traditional systems fail. Pursuing these avenues not only diversifies
communication technologies but also enhances resilience and expands the range of applications in
extreme or unconventional settings.

Main part

The exploration of alternative communication methods, distinct from conventional
electromagnetic-based communication, can be initiated through the following thought experiment.
Consider two individuals, A and B, who are unable to perceive their surroundings through sight or
hearing. They are situated in a room containing only three objects:

- a heavy object (preferably a ball, as it should be easy to manipulate);

- a lightweight rod with weights of a certain mass attached at its ends;

- a thread attached to the ceiling.

Faced with the challenge of communicating, how might they convey information to one
another? One possible approach draws inspiration from Cavendish’s experiment, originally devised
to demonstrate Newton’s law of gravitation [5].

To establish communication, the two individuals would need to prearrange a simple
protocol: the position of the ball would correspond to binary states “1” (true, high level, etc.) and
“0” (false, low level, etc.), as illustrated in Figure 1. The rod should be suspended on a thread and
balanced in a horizontal position. In this scenario, the first individual A takes on the role of
transmitting information by manipulating the ballapos;s position. At intervals, for example, of one
minute, ind.A moves the ball to either the “One” or “Zero” position, depending on the binary
information he wishes to transmit [6].

For instance, to transmit the ASCII code for the letter “A” (which corresponds to 65 code, or
1000001 in binary), the transmitter would follow a specific sequence:

- first, he places the ball in the “1” position for one minute; during this period, the rod
should have enough time to rotate into the position corresponding to the “1” level (which essentially
replicates the principles demonstrated in Cavendish&apos;s experiment), and to stabilize in this
position, allowing the second ind. B to determine that the first transmitted bit is indeed equal to 1;

- thenind.A moves the ball to the “0” position and leaves it there for five consecutive
minutes; during this time ind. B determines position of the rod (five times, for every minute) and
finds that transmitted bits are 00000;

- finally, ind. A returns the ball to the “1” position for one last minute.

Thus, throughout the entire time during which ind. A transmits the signal by moving and
stabilizing the ball in the required positions, the second individual monitors the movement of a rod
suspended by a thread, which rotates in response to the gravitational influence of the ball’s position.
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The rod’s behavior mirrors the ball’s sequence: it shifts in one direction for the first minute, then
moves to other direction and remains stationary for the next five minutes, and then moves back to
its original position in the final minute.

This process effectively achieves the transmission of discrete signals using time as the
discretization parameter, with the signal values being read at one-minute intervals. By leveraging
simple physical principles and prearranged protocols, the two individuals successfully establish a
basic communication channel.

7 ¢
G =

Figure 1 - A schematic representation of the proposed communication system that utilizes
the gravitational field for information transmission, based on the principles of Cavendish&apos;s
experiment

Thus, we have outlined a highly primitive communication system, whose fundamental
characteristic lies in its reliance not on electromagnetic or sound waves, but on gravitational
interaction. The question naturally arises: how can we be certain that such a system would function
as intended (i.e., that the rod would respond by rotating after the ball is moved)? The answer lies in
the underlying principles, which are directly inspired by the well-established Cavendish experiment
[7]. As is known, in this classical experiment, massive spheres, moving from a distance, were
positioned in a specific location, which caused a clearly detectable torsion of the thread on which
the rod was suspended (i.e., a rotation of the rod was observed) [8-9].

While the described communication system is theoretically feasible, its practical application
may seem counterintuitive at first sight due to its apparent inefficiencies. Firstly, it requires a
significant amount of energy to transmit a single bit of information. Secondly, the transmission
process is extremely slow. Lastly, it is difficult to envision real-world scenarios where such a
system would be necessary. However, this final point is not entirely accurate. Traditional
communication systems, particularly those based on electromagnetic waves, sometimes fail to
provide stable connections in specific environments.

For instance, establishing communication in subterranean settings, even at shallow depths of
just a few meters, presents significant technical challenges and expenses. Increasing the
transmitter’s wavelength and power could mitigate the issue to some extent, but this approach
becomes increasingly inefficient as depth increases, due to the exponential attenuation of
electromagnetic signals with material thickness.

Another intriguing yet realistic example is the need to establish communication with an
object located beyond a plasma layer. Plasma, known for its complex electromagnetic properties,
can significantly distort electromagnetic signals, making stable communication extremely
challenging. Similarly, submarines experience communication difficulties during submersion
because seawater, as a good conductor of electricity, causes high attenuation of electromagnetic
signals, which also increases exponentially with depth.
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These scenarios highlight the limitations of traditional electromagnetic communication
systems in certain environments. This brings us back to the initial premise: information can, in
principle, be transmitted using gravitational interaction. A unique feature of gravitation is its all-
penetrating nature — it can pass through any medium without attenuation or distortion. A
gravitational communication system (GCS) would function just as effectively through a 10-meter-
thick metal plate as it would through ordinary air. For such systems, there are no barriers or
distortions, making them an almost ideal form of communication.

The primary challenge lies in designing and implementing a practical gravitational
communication system. In the rudimentary example presented earlier, one individual affected the
“receiver” of the other by altering the position of a ball, thereby changing the direction of the
gravitational force at the receiving point. However, this approach is impractical for establishing
communication between two fixed points (because if the sender&apos;s position is fixed at a single
place, he will not be able to create different directions of the gravitational field at the location of the
information receiver). Nevertheless, gravitational force, as a vector quantity, not only has direction
but also magnitude, which can potentially be modulated and detected.

The key question is how to measure extremely small variations in gravitational force [10].
To address this, we propose drawing inspiration from the early developments of radio technology:
utilizing resonance — though in this case, mechanical resonance rather than electrical resonance as
in traditional radios [11]. Throughout this discussion, we will continue to draw analogies with radio
systems wherever applicable, including the transmission of analog and discrete signals, the use of
various modulation techniques, and other similar principles [12].

First mechanical system with resonance that comes to mind is spring pendulum (but we can
use also others: particularly various constructions of physical pendulum). From the oscillation
theory it is known that any system resonance frequency is 7 ~ Vewp — 287 , Where wg and damping
coefficient are parameters those depend on pendulum characteristics (three main of them are: spring
rigidity k, moving body mass m, and mechanical resistance coefficient r). Substituting to resonance
frequency we’ll have:

B |Iﬂr #2
= 5
\m 2m )

As is well known, in a real spring-pendulum system, the mechanical resistance force is not
strictly proportional to velocity. Therefore, the relationship described in equation (1) is significantly
more complex in practice, and the provided formula can only be applied as a first-order
approximation.

The receiver in this system can be designed as a spring-pendulum mechanism, which
facilitates maintaining receiving at a fixed resonance frequency, as described in equation (1). This
approach allows for substantial energy savings during signal transmission over a given distance. Let
us now turn to the organization of the transmitter.

Previously, we established that the signal would be transmitted by modulating the
magnitude of the gravitational force. This can be achieved by moving one or more massive bodies
within the transmitter. Naturally, this process must be automated, necessitating the use of electric
motors to reposition the massive body or bodies. To optimize the system and minimize unwanted
effects, we propose that the masses move in a symmetrical manner. This arrangement ensures that
the transmitter remains stationary as a whole and reduces bending stresses on its structural
components.

In our view, two massive bodies are sufficient for this design. These bodies would move
along a single linear segment, transitioning between two positions: from the edges (representing
“1”) to the center (representing the transmission of “0”), as illustrated in Figure 2.

©,
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As it is seen from figure 2, when massive bodies 3 are near the center of segment (at the
point O) spring pendulum fixes resultant force that is equal to simple algebraic sum of separate
forces modulus F; and F:

F=F +F,=2F,.

If body 4 experiences force 2F;, it means transmitting of “0”. If we need to transmit “1”
then bodies 3 must be placed to the edges of segment (at the points lying at the distance A from
point O). Then as it is shown on figure 2 resultant force will be

F = Ficos + F,cos = 2F;icos w,

that is smaller than 2F; and receiver must distinguish this difference (also modulus of forces
F, and F, becomes smaller as distance to pendulum bob lightly increases; we don’t take into
account this circumstance but it will increase difference between two resultant force values). Of
course this difference (equal to cos ) depends on A to d ratio, where d is distance between
transmitter and receiver. In practical applications this ratio may be smaller than one percent and so
on, but if we will use precise sensors 7 (like piezoresistive strain gage) it can be possible. Anyway if
d is 100 m and A is taken as 1 m such difference between force of “0” and “1” can be picked up, so
at the start we can review Popov’s experiments of wireless words transmitting using
electromagnetic waves and oscillatory circuit (as well-known first transmission was carried out in
1896 on 100 m distance and now we have very highly developed electromagnetic communication).

Figure 2 - A possible design option for a gravitational communication system focused on
measuring the magnitude rather than the direction of the gravitational force

Fig. 2 also shows simple structure of proposed communication system. 1 — is control device
that receives input chain of bits and works out control commands to powerful motors 2 that move
massive bodies 3. On the other side of communication system receiver consists of spring pendulum
bob 4, that experiences gravitation force and moves to two different places according to position of
massive bodies 3. Precise sensor 7 picks up position of bob 4 and forms output bit chain. Also at the
receiver there are spring 5 and fixed bearing 6.

System may work in simple static way with discretization by time: at the agreed time bodies
3 are placed to the point O (and it means transmission of “0”) or to the distance of A from point O
(and it means transmission of “1”). During adjusted time interval bodies 3 rest in appropriate
position and then may be moved to other position (if during next time interval must be transmitted
other bit value) or stay motionless (if during next time interval must be transmitted the same bit
value). This static method is equivalent to transmission of bits by setting some magnitude of
electrostatic field intensity: high magnitude equals to “0” and low equals to “1” (or vice versa).
Receiver measures magnitude (is it high or low level) and realize what is transmitted. From the
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wide experience of electromagnetic communication it is clear that this method has many
disadvantages:

- static fields superposes very well and it is impossible to isolate signal from various
transmitters;

- transmission rate cannot be high because we need to wait for some time after magnitude
changing in view of transient processes;

- difference between two (or many — during impulse coding) levels must be considerable
because in this static case we cannot use resonance amplification as it was claimed earlier.

Other more realizable way of proposed system functioning is to use dynamic positioning of
bodies 3 that allows to use resonance. When we need to transmit “0” bodies 3 must be moved
sinusoidal with big amplitude Al for some oscillations (amplitude of bodies 3 oscillations must be
enough to establish stable oscillations of bob 4). When we need to transmit “1” bodies 3 move with
small amplitude A2. In the first case bob 4 also oscillates with big amplitude and in other its
oscillation amplitude is small. This amplitude is measured by sensor 7 that forms output bit (bit
chain). Calculations show that bob 4 amplitude will be:
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As it is seen dependence of bob 4 amplitude AB on massive bodies 3 amplitude A is square,
so even small change of A from A; to A, causes much more great change of AB that is fixed by
precise sensor 7.In this way, amplitude modulation can be implemented, analogous to that
traditionally used in radio transmission.

Also using of dynamic oscillation allows to use concrete frequency of transmission, so
various gravitation devices may work in parallel.

Conclusion

In conclusion, the study presents a novel concept of communication with using gravitational
interactions, offering an alternative to traditional electromagnetic-based systems. While the
proposed gravitational communication system remains largely theoretical and faces numerous
practical challenges, it opens new avenues for addressing scenarios where conventional methods
fail. The unique properties of gravitational forces, such as their immunity to attenuation and
distortion across different environments, provide a promising foundation for robust and reliable
information transmission, especially in extreme or inaccessible conditions.

The work emphasizes that, despite its current limitations (such as the need for significant
technological advancements in sensitivity and efficiency) the concept of gravitational
communication has the potential to revolutionize the way we think about connectivity. By drawing
analogies with the early development of radio technology, the study highlights the feasibility of
overcoming technical barriers through innovations in mechanical resonance, precise sensors, and
efficient system designs.

Ultimately, this exploration underscores the importance of investigating alternative physical
principles for communication, aiming to supplement and enhance existing technologies. As the field
advances, gravitational communication may evolve from a theoretical possibility into a practical
solution, addressing critical communication needs in specialized and challenging environments.
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CHUCTEMA 3B'sI3KY OCHOBAHA HA BUKOPUCTAHHI T'PABITAIIHHOTI' O
IMOJIA JJIAA IH®@OPMAIIILIL

Y uvomy oocnioscenni pozenadaemuvca nosimmua Konuenuia nepedavi iHgopmauii uepes
zpasimayiiiny  63aemo0ito, NPeOCMAsnAIOUU HPUHUUNOBO GIOMIHHUIL RIOXI0 6i0 mpaouyiliHux
eN1eKMPOMAZHIMHUX CUCEM 36’°A3KY. Aemopu HPONOHYIOMb 2INOMEMUUHY MOOETb 011 O00CHIONHCEHHA
MOMHCAUBOCME GUKOPUCHANHA CUN MAMNCIHHA 0713 nepeoaui Ouckpemnozo cuznany. Konuyenuyis
nPoIIIOCMpPosana 3a O00NOMO2010 AHAN02IT 3a ydacmio 080X 0CiO, AKI He MOXCYmb CRIIKYy8amucs
Gi3yanbHO aAbo0 Ha CAYX, 34 OONOMO2010 BAMCKOT KYli, CMPUINCHA MA HUMKU O 00MIHY 08iliK06OI0
ingpopmauiero. Ileit memoo 3acnoeanuil Ha NPUHUURAX, WO € OCHOBOI0 eKcnepumenmy Kasenoiwa, axuii
eumipae zpagimayiiuni cunu ma nioKkpeciue Yynoamenmanvui Qizuuni nPUHYURU, W0 J1EIHCAMD 8 OCHOBL
3anpononosanoi cucmemu 36’°4a3K).

ocnidxcennn uceimaroe npakmuuni npoodaemu, no6’a3ani 3 6NPOBAOIHCEHHAM MAKOI cucmemu,
GKAI0UAIOYU BUCOKI ROMpedU 6 enepeii, noginbHY WGUOKICHb nepeoaui ma 00OMedHceHy 3acCmoco6HiCmy y
36uuaiiHux cuenapiax. OOHaK mMym HA20TOWYEMbCA HA GUNAOKAX, 0€ e1eKMPOMAZHIMHUIL 36’°A30K
CIMUKAEMbCA 3i 3HAUHUMU 00MENCEHHAMU, HANPUKAAO), Y RIO3EMHUX cepedosuulax, npu HeooxXioHocmi
nepeoaui ingpopmauii uepes naazmoesi wiapu ado npu opzanizayii ni0eoOH020 36’°a3Ky. Y makux cyenapinx
0CNabNIeHHA  eNeKMPOMAZHIMHUX  CUCHAIE  npedcmaeniac 3HauHi  mpyonowy. I pasimauiiini
komyHikayiiuni cucmemu (I'KC) npononyiomo a6Hy nepeeazy 3a60AKU YHIGePCANbHIll ma 6CEnpOHUKHIN
npupooi cpagimayiitnux cui, Ha AKi He énaUBAE cepedosunye Yu Gizuuni 6ap’epu.

ani 6 pobomi okpecniocmvca nomenuiitna ocrnoga 0131 npaxmuunoz2o enpogaoddcenns I'KC,
npo600AYU NODPIGHAHHA 3 NpuHyUnamu padiomexnonoziu. IlpyscunnHuil MaAmMHUK RAPONOHYEMBCA AK
npuimay, AKUIl GUKOPUCIMOBYE MEXAHIYHUIL PE3OHAHC ONA GUAGNEHHA HMOHKUX KOAUBAHL CUU
maocinna. Koncmpykuyia nepedasaua nepeddauac pyx macueHux min 0asa MoOyaayii eeauyun Cuiu
MANCIHHA, MAKUM YUHOM KOOYIOUU 06IIK06I cucnanu. B cmammi 062060proromsca Ax cmamuyti, max i
OUHAMIYUHI Memoou nepeoayi cCuzHaie, HA2OJIOWYIOUU HA NEPeaAzax OUHAMIYHUX KOJIUBAHb Y 00CAZHEHHI
pe3onancy ma ehexmueniit oughepenyiayii amnaimyo cucnanis.

Xoua nepwia 3anponoHoeéana cucmema ORUCYEMbCA AK HAOZBUUAHHO eleMeHmAapHa,
00CNi0NHCEHHS NOKA3YE, W0 NPOZPeC Y CEHCOPHUX MEXHO102iAX, MAmMepiano3Haecmei ma iHyiceHepii moice
npoknacmu wiax 0aa moz2o, w6 I'KC cmana jcummezdoamuum piuieHHAM Y CHeyiani3o8anux
dooamkax. Ili piwenna moxncymv 3a00801pHUMU KpumuyHi nompedu 36’°A3Ky 6 cueHapiax, Koau
mpaouyiitni cucmemu He npaurolomo egpexmueno. lle 0ocnioriceHHa GIOKpUBAE HOGI MOICTUBOCH 01
GUKOPDUCMAHHA 2PAGIMAUINIHUX 63AEMOO0IN ¥ KOMYHIKAUIIHUX MEXHO0J102iAX, NOMEHYIHO 3MIiHIOIOYU
napaouzmu nepeoaui CuZHANY 8 eKCMPEMAIbHUX YU THUWIUM YUHOM HEOOCHYRHUX CEPEO0SULAX.

Kniouosi cnosa: Cucmema zpasimauiiinozo 36°a3ky, Ilepedaua inghopmauii, I'pasimauiitne none,
Hocnio Kasenoiwa.
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OCHOBM OPT'AHI3AIIIL I TIPOBEJEHHS T'ACIHHA MOXKEX TA OLIIHKA
E®PEKTUBHOCTI 3BACTOCYBAHHSA CHUJI I 3ACOBIB ITOKEXKOI'ACIHHA
(BOI'HEBOI'O YPAKEHHA ITPOTUBHUKA)

Y cmammi nasooumuca ocnoeni emanu opzanizayii ma 3adezneuenna oxoponu 6io noscedyc. /o
OCHOBHUX emanieé ci0 GiOHecmu: 3a0e3nedeHHA UiN000008020 UeEPZYBAHHA HNONCEHCHO-PAMYBATbLHUX
niopo30inie na 06’ckmax cyo’ckma 20Cno0aplO6AHHA; YHUACHIL NOMNCEIHCHO-DAMYSATIbHUX RIOPO30iNie y
NPOBEOCHHI HCHMPYKMAICIB, NONHCEIHCHO-MEXHIUHUX MIHIMYMI6 3 RUMAHbL NOMCEIHCHOT Oe3neKku;
GU3HAUEHHA pPA30M i3 CYO’€KmMOM 20CNO0ApIOGAHHA NOMpPedU y NPOMUNOICEHCHOMY O001AOHAHHI,
6OOCKOHAJICHHI  MA  8NPOBAONCEHHI  NPOMUNONCEIHCHOT  MEXHIKU;  po3PoOIeHHs  OOKYMeHmie
ONEpamuGHO20 peazyeanHs; OpP2aHi3ayilo ma nNPo8eOeHHsA 2aCIiHHA NOMNCeNHc; NPOBEOEeHHA NPAKMUUHUX
3aHAMb, MPEHYGAHb MA HABUAHL WL000 Oill Yy pa3i GUHUKHEHHA NOXMCeXHCI; NPOBEOCHHA NOCHINHO20
ananizy nodceicHoi Hebesneku 00’°ckma cyod’cKma 20CnO0aplO6aHHs ma pPo3podeHHA HIAHY 3aX00ie,
CRPAMOGAHUX HA 3AN00I2AHHA 6UHUKHEHHIO NOMCEIC.

Busnaueno, wio oxopona 6i0 noscexc cyd’ekmie 20cnooapioganHsa 30IUCHIOEMbCA HA NIOCMaei
002060py, AKUIl yKaaoaemuvca mixc mepumopianvuum opzanom JCHC i cydo’ckmom 2ocnooapiosanus
32i0H0 3 npasunamu, ecmanosaenumu Iueinonum xooexcom Yxpainu i I'ocnodapcvokum Kooekcom
Ykpainu, inwumu Hopmamugno-npagosumu axmamu w000 cneyudixu okpemux 06°ckmie cyo’ckmie
2ocnooapiroeanna ma Ilopaokom opeanizauii ma 3abe3neueHHs O0XOPOHU GI0 NOYCeIHC NIONPUEMCHIE,
ycmanos, opzanizayii ma iHwux 00°’ckmie Ha niocmaei 002060pias.

Jna o6opomvou 3 nicosumu nodxcexcamu (00°ckmamu RNPOMUGHUKA) 3ACHIOCOBYIOMb MAKI
maxkmuuHi onepayii 0na ix 2acinHA (BHUWEHHA): NOBIMPAHA PO36IOKA (MOHIMOPUHZ) NOXMHcexci (PalloHy
30cepediicennn), NoKanizayin noxcedxnci (omouenns) ma ii Aixkeioayisa (3HUWEHHS).

Ocnosnumu 3aedanHamu 63aemooii agiayii (onepamopie bn/lA) 3 nazemuumu cunamu ma
3acodamu 2aciHHA AiCOBUX NOJHCeIHC (602HEB020 YPANHCEHHA NPOMUGHUKA) €: Op2aHizayia ma 30iiiCHeHHA
ROCMILIHOT 63AEMHOI 0onomozu, 36’A3Ky ma o0OMIHy iHopmauicio mixc piZHUMU 3a NPUSHAYUEHHAM
CUNIAMU MA OP2AHAMU YHPAGTIHHA, WO 3AIYUAlOMbCA 00 JIIKEI0auii 1icosux nocexc (6e0eHHsa 0oilosux
0ill); npoeedeHHA nOnepeoHix pO3PAXYHKI6 i 6U3HAYEHHA CK1ady, UYUCEAbHOCHI RiOpo30inie
63AEMO0it0uuUX Ccul i 3acodie ma NYHKmMIe YRPAGIIHHA HUMU, MAmMeEPIANTbHUX 3Ac00i6, AKI HeOOXIOHO
3aayuamu O0aA 2aCiHHA JICOGUX ROdicexHC (6e0eHHs 0010); 6CHIAHOGIEHHA NOPAOKY GUKOPDUCHIAHHA
aepoopomie (n1ouiadok niocKoKy) nio uac 30iliCHEeHHA 3A3HAYEHUX 3AX00i8; KOOPOUHAYIA CRITbHUX Oill
HaABHUX CUTl Ma 3aco0is, 30iUCHEHHA MaAmMePianbHO-MEXHIUHO20 3a0e3neueH A 3a/IyUeHux CUl y npoyeci
2aCiHHA N1ic060T nosicesci (6edenni boilosux Oiil).

Ilio o06’ckmom nodcexycozacinna ¢ cmammi npuithamuii 00&apos;ckm 3axucmy, AKuil
XapakmepuzyemsbCca MONMCTUGICINIO GUHUKHEHHA I PO3GUMKY Rnodcedci, ni0 00°cKmom 602He8020
YPAd)sCEHH DPO3YMIEMbCA CYKYHHICHb OOUHOYHUX, 00°cKmie, (QYHKUIOHYBAHHA AKUX 00YMOGIEHO
GUKOHAHHAM CRilbHO20 3ae0anua. Ili0 cpynoeoilo uinnio npuiiHama momocmpineyvka poma
HPOMUGHUKA, WO 3ATIMAE ONOPHUIL NYHKM.

3a noxasnuxk eghekmusnocmi npuilHAmME MamemamuyHe OYIKYGAHHA YUCAA JIKEI00AHUX
6ozHUW (YPalCeHUX A00 3HUWEHUX 00°CKMie POMHO20 NYHKHLY) KOMCHO20 MUNY YPAMCEHHA 00’cKmie
Kodycho2o muny. Mamemamuune O4IKY8AHHA YUCAA JOKATI308AHUX NOMCedCc (6OZHUW, 3AUMAHHA,
3HUWEHUX 00 ’€KMie NPOMUBHUKA) MONHCYMb OYMU 0eMEPMIHOBAHUMYU ADO BURAOKOGUMU

Knwuosi cnoea: 60ii0si cnpomosrxcrnocmi, 10Kaiz08ani noxcexHcl, 602HUULE 3AUMAHHA, 3HUWCHHA
00°ckmie npomueHUKA, MamemMamuyHe OYIKY6AHHA YUCIA; HOKA3HUK eheKmueHocmi, po3paxyHKoeo-
008i0K06I OOKyMeHmu, iMOGIPHICIb YPAICEHH, MEMOOUKA POIPAXYHKY.

Beryn. [luTtaHHiO BHM3HAa4YeHHS MaTEeMAaTHYHOTO  amapary OLIHKM  e(QEeKTHBHOCTI
3aCTOCYBAHHSI SIK CHJI 1 3aC001B MPH JIOKaTi3allii Moxkex (BOTHUII] 3aiMaHHsI) BACOKOTEXHOJIOTYHOIO
MOKE)KHOIO TEXHIKOIO, TaK 1 BOTHEBOTO YPa)K€HHsSI MPOTHBHUKA CYYaCHUMH 3ac00aMH BOTHEBOTO
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ypaKeHHSI 3aXiTHOTO BUPOOHHWIITBA HA CHOTOJHI, Ha JKaib, B MyONiuHii chepi MpUIIsIEThCS HE
JOCTaTHBO YBaru.

VY poboti Oyze HaBeleHa METOAMKA OIIHKK €()eKTUBHOCTI 3aCTOCYBaHHS PiI3HOPITHUX CHII i
3aco0iB mpu JIOKamizamii Mokex (BOTHHIL 3aliMaHHs), BOTHEBOTO ypa)XCHHS MPOTHBHHKA CaMe
Yyepe3 BHU3HAYCHHS MATEeMAaTHYHOTO OYIKYBaHHS YHCIA TPOBEJIEHHX TaCiHb MOXKEX (3HUIICHUX
00’€KTiB) sIK 00’ €KTOBOI (TPYMOBOT) L.

BiamoBigHi po3paxyHKH 3HIHCHIOIOTH TIOCATOBI OCOOM ITiIMOPSIKOBAHUX MTA0IB, SIKUH B
CBOIO dYepry 3abe3medye €OHICTb y pOOOTI BCiX IJIaHOK OpraHy YIpaBJIiHHSA ONEPATUBHO-
koopauHaniitaoro nentpy (OKLI), B3aemocywmicHicTh i3 mTabamu cycigHix miapo3niniB Cun
o0opoHu epxaBu Ta naptHepamu 3 HATO.

[Iomo ocHOB opranizailii Ta MPOBEEHHS raciHHs MoXxex [1,2].

1. OnepatuBHi [ii Mij] Yac TaciHHA MOXKEXK: PO3BIAKA MOKEXK1; PATYBaHHS JIIOJEH 1 eBaKyarlis
MaiflHa Ha TIOXKEXKIi; ONEPaTUBHE PO3TOPTAHHS CHJI 1 3aco0iB; TaCiHHS TIOXEXKi; BAKOHAHHS
CHeIiaIbHUX pOOIT; 3rOpTaHHS CHII 1 3aC001B; MOBEPHEHHSI 10 MiCIIsI MOCTIMHOT UCIOKAIL].

2. 30ip i BUi3 3a curaanom "Tpusora'.

3. IlpssMyBaHHS A0 Miclisl BUKIIUKY.

[TpubyTTS MOXKEKHO-PATYBATBHUX TIAPO3IUTIB A0 MICHI TMOXKEXKI B HAHKOPOTIIMHA dYac
3a0e3neuyeThesi: TOUHUM NpUHOMOM iHGopMalii NMpo BUHUKHEHHS TMOXKEX1, NPAaBUIBHUMHU Ta
HIBUAKUMHU JISIMH qucnerdepa (panaioTenedoHicTa) MO0 CHPSIMYBAaHHS IMOKEXKHO-PITYBAaJIbHUX
MiIPO3ALTIB AMs 11 TaciHHA; IIBUAKAM 300pOM 1 BHI3OM MOKEXKHO-PITYBaJIbHOTO MiAPO3ILTY 3a
curHaioM "TpuBora" Ta HOro mnpsMyBaHHAM JO MicCLs MOXKEXl HAHKOPOTIIMM 1 Oe3neYHUM
MapupyToM (3 ypaxyBaHHSIM HeOe3MeuHOi 3ara3oBaHOCTI MOBITPs, pajianiiiHoi 3a0pyAHEHOCTI
MICIIEBOCTI, HAPSMY BITPY TOIIO); MAKCHMAJIbHO MOXKIIMBOIO, ajie OE3MEeYHOI0 IIBHIKICTIO PyXY
MOKEKHO-PATYBAILHUX aBTOMOOLTIB 3 YBIMKHEHUMHU MPOOJIMCKOBUMU MasyKaMU Ta CIEIiaTbHUM
3BYKOBHMM CUTHAJIOM 3 1oTpuMaHHsAM [Ipasun gopoxusoro pyxy (ITAP).

V pa3i otpumanHs iHpopMalii Ipo noxxexy (Hebe3neyHy Mojil0) 3 BUKHIOM HeOe3MeUHUX
XIMIYHHX, PaJi0aKTUBHHUX PEYOBHH OCOOOBUU CKiIaa NpuOyBae A0 MICIS MOAIl 3 HaBITPSHOL
CTOPOHH 1 B 3ac00ax 1HAMBIAYaTbHOTO 3aXUCTY OpraHiB JUXaHHS, 30py Ta IIKIPH.

[lin yac mnpsMyBaHHA [0 MICId MOXKEKI CTapiia 3a IMocanol ocoba 3000B’s13aHa
MiITpUMYyBaTH Oe3mepepBHUN 3B’ 30K 3 MyHKTOM 3B’s13ky dactunu (I13Y) a6o OKI] Ta yTounuTn
iH(popMallio Mpo 00’€KT, BAKOPUCTOBYIOUHM ONEPATUBHY JOKYMEHTAIiI0, HAIPSIMOK BITPY Ta IIISXU
3ai3/ly 3 HaBITPSIHOT CTOPOHU 10 00’ €KTa.

SIKmo mig Yac mpsIMyBaHHS A0 MICIS BHUKIMKY OTPUMaHO iH(OpMALiIO Mpo JiKBiJAIiO
MOKeX1 abo ii BIACYTHICTh, MOXKEKHO-PATYBAJIBHUN MMAPO3/IA MOBUHEH NPUOYTH IO MICI
BUKJIMKY, 200 TOBEpPHYTHCS 1O MICI TOCTIMHOI AMCIOKAIii 3a pIlIeHHAM KepiBHHKAa TaciHHA
noxex (KI'TT) abo HauanpHUKa 4eproBoi 3MiHu (cTapmioro aucneTrdepa, aucneraepa) OKII.

VY pasi BUABNCHHS Ha NUIAXY MNPSAMYBAaHHS A0 MICIsS BHUKIMKY 1HIIOI MOXKEXI cTapiia 3a
MOCaZIor 0co0a, SKa OYONTIOE TTOKEKHO-PITYBATBHUN MiAPO3UI, 3000B’s13aHa 3aIUIINTH YaCTUHY
cu 1 3aco0iB 1 11 racinus 1 HeraitHo nmoBigomutH 134 a6o OKII mpo miciie BUSBICHOT MOXKEXK1 Ta
MIPUAHSATE PIICHHS.

Sxmo Taka cuTyallis BUHHKIA i 9ac CIiAyBaHHS 10 MICIS MOXKEXKI OJHOTO BIIIITICHHS,
pIllIEHHsT TIOJ0 TAacCiHHS BHUSABJICHOI MOXKEX]1 MpUMMAae cTapIiia 3a IMocaJol 0coda BUXOIIYH 13
cCUTyallii Ha LIl MOXKeXi Ta HasABHOI 1H(opMaIi Ipo 0OCTaHOBKY Ha IMOXKEXI, HA Ky MPAMYBAaJO
BIIZIIJIEHHSA 32 JOpOXKHIM JuctoM. [Ipo mpuiinsare pimenHs nmosigomiserses 134 abo OKII, siki 3a
noTpeOu HampaBJIAIOTh AOAATKOBI CHIIM 1 3aCO0M 3TiHO 3 PO3KJIAJOM BHi31y (IUTAHOM 3ailydeHHS
cuII 13ac00iB).

VY pa3i BUSBIEHHS TOXEXI MiJ] 4aC MOBEPHEHHS MOXKEKHO-PATYBAIBHOTO MiJIPO3UTY 10
MICIISl TIOCTIMHOT AMCIIOKAIll cTapiia 3a IMocagor 0coba, sSKa OYOJIOE TMOXKEKHO-PATYBATbLHUN
miapo3aii, 30008’ s3aHa nmoBigomutu [134 a6o OKI] Ta po3noyaTu raciHHsl.

VY pa3i BUMyIIEHOi 3yNHUHKU TOJOBHOTO MOXEKHO-PATYBAJIBHOIO aBTOMOOUIS Ha IIISAXY
NPSIMYBaHHSI TTOKEKHO-PATYBAIBHOTO MiAPO3ALTY J0 MICLS BHKJIMKY 1HIIA TEXHIKA, [0 PYXA€THCS
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32 HUM, 3YNUHSETHCS 1 MOAAIBIINN PyX MPOJOBKYE TUIBKH 332 BKa3IBKOIO CTapIIOi 3a IMOCAJ0I0
0co0H, KA OUOIIIOE TOXKEKHO-PIATYBaIbHUM MiAPO3Aia. Y pa3i BUMYHICHO! 3yMHHKH IPYroro 4u
HACTYITHHX 332 HUM TT0)KEKHO-PATYBAJBLHUX aBTOMOOLIIB pelTa, He 3yNUHSII0YHCh, TPOJAOBXKYE PyX
0 Micls TOoXexi. SIKIo mig 9yac MOpsMyBaHHS Tpamuiacs IJOPOKHBO-TPAHCIOPTHA TMPUTOA,
CTapUINil MalIMHY 1 BoA1M KepytoTbes [1/1P.

Y BCiX BHIAAKax TMPO BHUMYLICHY 3YINUHKY MOXKEXKHO-PATYBAILHOTO aBTOMOOLIsS
iHpopmyeThest 113U (OKL), a crapma 3a mocamor ocoba, sika OYOIIOE TOKEKHO-PATYBATHHHMA
MIIPO3Iia, BXKHBAE 3aXOIB IIOAO JOCTaBKM OCOOOBOTO CKIAMy Ta MOKEKHO-TEXHIYHOTO
OCHAIIEHHS J10 MICIISI TOXKEXKI.

AHai3 ocTaHHiX AocaiKeHb i myOuikauniii Ta mocraHoBka 3amavi. Anami3z [3-8]
CBIUUTP, IO 1 Y HAYKOBO-IOCTIAHAX POOOTaX, 1 y HABYAIILHUX MOCIOHMKAX, 1 B MIPYYHHUKAX, 1 B
METOJIMYHUX BKa3iBKaX PO3KPUBAIOTHCA MUTAHHS OpraHizallii i MpOBEJCHHS MOXKEKOTACiHHSI, aie
PO3TIISIy MUTAaHHS BU3HAYEHHS METOIWKH OLIHKH €(PeKTHBHOCTI CHII 1 3aCO0IB TMOKEKOTACIHHS Y
BCIX PO3TIIAHYTHX JKepesiax MPUALIIEThCS dyKE Mallo yBar.

BusnaueHHs (YJOCKOHaJI€eHHSI) METOJWYHOTO amapary po3paxyHKy €(QeKTUBHOCTI
3aCTOCYBaHHS CHJI 1 3aC001B MOXKEXKOTaCiHHS OOIPYHTOBaHA HEOOX1HICTIO MOITYKY HOBUX MIAXO/iB
IO aHAJIITUKH BHUIUIEHHS HOBITHIX, BUCOKOTEXHOJIOTIYHUX 3aCO0IB IOXKEKOraciHHs, 110 HAIXOIATH
Ha 030pO€HHS MOXKEKHUX YACTUH 3aXiTHOTO BUPOOHUIITBA y 3aralbHOMY BUTIIAI. A METOIHUKH, 3a
JOTIOMOTOI0  SIKOi MOXHa Oyino O OmiHUTH 1 e(eKTHBHICTh 3acTOCYBaHHS CHJI 1 3aco0iB
MOKEKOTACIHHS 1 CTYNiHb BOTHEBOTO YPa)K€HHS MPOTHUBHUKA MO TPYMOBIM LiJIi aBTOPU CTaTTI Y
BIJIKpUTHUX JDKEpeENax He 3HAMILLIM.

VY [3] BuUBUEHA CHUCTEMH YIpaBlIiHHA (KEPIBHUIITBO) CHJIaMU 1 3aco00aMu TiJ| yac TaciHHS
MOKEX; OCOOJIMBOCTI MPOBEACHHS ONEpPAaTUBHUX MM MiJ Yac TaciHHA NOXeX Yy UUBUIBHUX
OyIiBJIsIX; OpraHi3allisl i MPOBEJACHHS TAKTHYHOI MiJTOTOBKU B MOXKEKHO-PATYBATBHHUX MiIPO3/1TIaX
JCHC Vkpainun.

VYV [4] po3kpuTi 3arajgbHi TEOPETHYHI Ta OpraHi3aliifHi OCHOBHM MOXEXHOI TaKTHKH,
napaMeTpu TaciHHS, crmocoOu 1 MpuiioMH JoKamizamii Ta JKBizamii moxex. PosrisHyTa
TTOCJTIIOBHICTh 1 METO/IMKA BU3HAYCHHS 1 MOKIIMBOCTI TIOYKEKHUX IMIAPO3/IIIB, sIKI MAlOTh MallTuHU
3 Ta 0e3 yCTaHOBJICHHS iX Ha BOJIO JyKEpera.

VY [5,8] HaBeneHO TONOBHI MOHATTS TOXKEXKI 1 TOPIHHS, SIKI MOJAIOTHCS B TOEIHAHHI 3
OCTaHHIMM HayKOBHUMH TOTJIAJaMH Ha OyJOBY PEUOBHH 1 MpolecH ix meperBopeHHs. JlocTaTHBO
JETATBHO PO3TJISTHYTO MaTepiaIbHUMA 1 TEIJIOBUI OaJaHCH TPOLeCy TOpPiHHS, CydacHI MOTJISIAN Ha
BUHUKHEHHS TOPiHHSA, HOTO PO3BUTOK 1 3racaHHs. [Ipu 1iboMy aHali3yeThbcs Mepedir HuX MpoIeciB
JUTSI P€YOBHH PI3HOTO arperaTHOTO CTaHy, B OKPEMOMY PO3/iTi HaBEJEHO BiJOMOCTI PO CTPYKTYPY,
BJIACTUBOCTI 1 MOXKEXHY HeOe3MeKy HaiOIbll MOMMPEHUX KIAciB TOPIOYMX PEUOBHH. JleTanbHO
po3i0paHO OKpeMi THIH TOXKEXK, iX (PI3UKO-XIMIYHI OCOOJMBOCTI 1 KUIBKICHI TOKa3HUKH, IO
XapaKTepU3YIOTh 111 MOMKEXI.

VY [6,7] HaBOASATBCS BapiaHTU HANMCAHHS 3 TIOJIAJBIITNM OOIPYHTYBAaHHSM TaKHX TIOHSThH SIK:
NPUKIAAN TIOXKEXK; MOXKeKHa HeOe3leka Ta OpraHizallis raciHHS MOXKEX; ONEpPaTUBHUI IJIaH
MOKEKOTACIHHSA, ONEPATHBHO-TAKTUYHA XapaKTEPUCTHUKA 00&apos;eKTa; OpraHizallis MpoBEIACHHS
PATYBaJIbHUX POOIT; OpraHi3allisi raciHHs MOXeXi; BUMOTH O€3MEKH Mparii.

VY [9,10] HamaeTbcs OOMEXeHI PO3paxyHKH OOMOBHX CHPOMOKHOCTEH MeEXaHI30BaHHUX
Miapo3aiTiB. B pekoMeHaamisix BU3HAYCHI MOPSAOK poOOTH mTabHOTO odimepa moa0 o0paxyHKy
O0OMOBHX CHPOMOXHOCTEH MIAPO3IUTIB, HAJAaHWK BapiaHT OOpaHHA TIOKAa3HUKIB OOHOBUX
MO>KJIMBOCTEH, BUXOISAYH 3 IPU3HAUCHHS MIPO3ALTY, METH, SIKA JOCITAETHCS B Pe3ysbTaTi 00i0BUX
nid migpo3aury. Ha mo B cydacHMX peamisix 3aBkau He Oyae JOCTaTHbO dYacy, sSKUH 1 He
BpaxoBaHUH B TaHIl METOUIII.

[IutanHiO OIIHKKM €(EKTUBHOCTI 3aCTOCYBaHHS 3acO0IB TOXKEXKOTACIHHSI (BOTHEBOTO
ypaXKeHHsI TPOTHBHUKA). HA 030pO€HHI SKMX MapK MamuH mnoxexoracinus (OBT) 3aximHoro
BUPOOHUIITBA I MPUCBAYEHA CTATTSI.
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MeTo10 cTaTTi €: y3araapbHEeHHs Aiii (TIOPSIKy opraHi3allii) i IpoBeIeHHs TaCiHHS MOXKEX Ta
MO>KJTUBA OIliHKA €()eKTUBHOCTI 3aCTOCYBaHHS CHUII 1 3aCO01B MOKEKOTACIHHS (BOTHEBOTO YPaKEHHS
MPOTHBHMKA) 3aJIEKHO BiJ KUTBKOCTI PI3HOMAaHITHHUX 3aC00iB, IO 3aJTy4alOThCS.

Buxiianx ocHoBHoro marepiajy. ['aciHHsS moxexi — 1ii, COpsAMOBaHI Ha MPUIIUHEHHS
TOPIHHA B OCEPEKY MOXKEeXKi, 0OMEXECHHS BILTUBY ii HeOe3neuHuXx (pakTopiB Ta yCYHEHHS YMOB IS
CaMOBIJIBHOT'O BiJHOBIICHHS ITOKEXI Mmicist racinus [1-4].

OOcTaHOBKa, siKa MOKe OYTH ITiJT Yac TaCiHHS TOXexXi [4,5]: HaIBHICTh BEITUKOI KUTBKOCTI
arofe, siKi MOTpeOyIOTh JOMOMOTH, 1 BUHUKHEHHS Cepell HMX IaHIKW; CKIaJHe IJIaHyBaHHS
MPUMIIICHB; PO3MOBCIODKEHHS BOTHIO IYCTOTaMH, KOHCTPYKIISIMH, KaHaJaMH, CHCTEMaMH
BEHTWIALII 1 MHEBMOTPAHCHOPTY, dYepe3 BIKOHHI NPOPi3u, JOMKIi, OaJIKOHU, TOPIOYUMHU
MaTepiaraMu, TEXHOJIOTIYHUM OOJIQJIHAaHHSAM SK y BEPTHKAIBHOMY, TaK 1 TOPU30HTAIHHOMY
HanpsMKax; BUJIKE 3pOCTaHHS TEMIIEpaTypu Ta IMEPEMILEHHS TEIJIOBUX IOTOKIB Y HANpsIMKY
BIJIKpUTHUX MPOPI31B; BUAUICHHS UMY, TOKCUYHUX MPOIYKTIB Ta IIBUJKE 1X MOIINPEHHS; HASIBHICTb
oOJafHaHHSA TiA eJeKTPUYHOIO HAMpPyrol, TMOIIKOMKEHHS 13011l eJeKTPONpOBOAIB Ta
enekTpooOnanHanHs; HasBHicT,  JI3P  ta TP, MoximBiCTH  pO3MMBY  Ta  BUKUIY
Ha(TOMPOAYKTIB; YTBOPEHHsI BHOYyXOHEOE3MEeUHUX Ta30-, Mapo-, MHIJIOMOBITPSHUX CyMilIedl Ta
CyMIIIel MPOIYKTIB TEPMIYHOTO PO3KIIAJaHHS PEUOBHH 1 MaTepialliB 3 MOBITPSM; BUOYXHU MMOCYANH
MiJ] THCKOM; MOKJIMBICTh BUKHY PaJi0aKTUBHUX Ta HEOE3MEeYHUX XIMIYHUX PEYOBHH; NedopmMallis
Ta  pYWHYBaHHS  KOHCTPYKTHBHHUX  €JIEMEHTIB  OyliBelb,  CIOPYH,  TEXHOJOTIYHOTO
o01aJHaHHS; BIJICYTHICTb IDKEpen MPOTHUIIOKEKHOTO BOJIOTIOCTAYaHHS abo ix
HECTIPaBHICTh; HASBHICTh y OyHmiBISX BENUKOI KIJBKOCTI KYJIBTYpPHHX, HAyKOBHX Ta IHIINX
LIHHOCTE; HAsSBHICTb 1HIINX HEOE3MEUHUX (PaKTOPIB.

Jlokamizarisi TOXKeXi — CTajisl TaciHHS TOXEXi, KOJM 3YNHHEHO PO3BUTOK IOXKEXKI Ta
CTBOpeHO yMOBHM Ui 11 mikBimamii. Jlokamizamist mokexi gocsaraerbes [3,6]: BU3HAUCHHAM
TOJIOBHOTO HAINpPSIMKY OIEPAaTUBHUX JIili; CBOEYaCHUM 30CEPEKCHHAM 1 BBEICHHAM Y IO
HEOOX1AHOI KIIBLKOCTI CHJI 1 3ac001B; IIBUAKUM BHXOJOM CTBOJBHHKIB Ha MO3MIUI Ta iX YiITKHUMH,
npodeciiHUMU  AiSIMU; IPaBWIBHUM ~ BHOOpPOM Ta Oe3lepepBHOIO  I0/Aa4Yel0  BOTHETaCHUX
PEUOBHH; CTBOPEHHSAM IIPOTHUIIOKEKHHUX PO3PUBIB Ha LIUIAXY HOLUIMPEHHS BOTHIO.

JIikBigamis MOXKEXi M0CATaeThesi [4-6]: BUKOPHCTAHHSIM OXOJIOKYBAJbHUX BOTHETACHHUX
PEYOBHMH; CTBOPCHHSIM Yy 30HI TOPIHHS YHM HABKOJO HEi HEroprodvoro ra3oBOoro abo MmapoBOTO
CepeIOBUINA; CTBOPEHHSAM MK 30HOIO TOPIHHS 1 TOPIOYMM MaTepiaJioM Ta MOBITPAM (IHIIMM
OKHMCHHUKOM) 130JTFOIOUOTO IIapy 3 BOTHETACHUX PEUYOBHH a00 3 HETOPIOUMX MaTepialliB; XIMIYHHM
YIOBIUIBHEHHSIM peakiii TOpiHHSA HUIAXOM 3aCTOCYBAaHHS MOPOLIKOBHMX, Fa30BHX Ta a€pO30JbHUX
BOTHETACHUX PEUYOBHH. 3a TOTPEOH Il HEIOMYIIEHHS CAaMOBIJIBHOTO BiJHOBJICHHS TIOXKEXI 3a
pimennsam KITI Ha wmicui JIKBiZOBaHOI MOEXI MPOBOJUTHCS PpO3OUMPAHHS KOHCTPYKTHBHHX
€JIeMEeHTIB OyiBeNb, CIOPYI, MaTepiaiB Ta iX OXOJIOKCHHS (TMPOJMBAHHS) BOTHETAaCHUMH
pEYOBHHAMU B MICISIX IHTEHCUBHOTO BUJILICHHS TEILIa.

['onoBHUM HampsSMKOM ONEpPaTHBHUX il Ha MOXKEX1 € HAIpSIMOK, Ha SIKOMY YyTBOPHJIACs
HebOe3neka Uil Jtofel, 3arpo3a BHOYXy, pYWHYBAaHHS KOHCTPYKIIM, BUKHIY paiOaKTUBHHX 1
HEOEe3MEeYHNX XIMIYHMX PEYOBWH, HAWOUIBII I1HTCHCHBHE TIOUIMPEHHS BOTHIO Ta HA SKOMY
OTepaTUBHI Jii MOXXEKHO-PATYBAIBHUX MIAPO3AUIIB Ha LEH yac MOXYyTbh 3a0€3MEYUTH YCHIX
racinHs noxkexi. Cuii 1 3acobu TepioYeproBo BBOAATHCS HAa TOJIOBHOMY HAIPSIMKY OIEPAaTUBHUX
TH.

BupimanbHuii HanpsAMOK ONEPAaTUBHUX JiM Ha MOXKEXK1 BU3HAYAETHCS 3 ypaxyBaHHIM TaKUX
npuHIKIIB [4]: Ko HeGe3neyHi (paKTopu MOKEKi 3arpOIKYIOTh KUTTIO 1 310pOB&APOS;IO JIIO/ICH,
OCHOBHI CWJIM 1 3acCO0M BBOJATHCA JUIsl PATYBAaHHS JIIOJICH; SIKIIIO ICHY€ 3arpo3a BHOyXy abo
pyHHYBaHHS KOHCTPYKLIH, OCHOBHI CHJIM 1 3acCO0M BBOAATHCA B MICILIX, € IX il MOXYTb
nonepeuTH BUOyX a00 pyHHYBaHHS KOHCTPYKIIIH; SKIIO ICHY€E 3arpo3a BUKUIY PaJl0aKTUBHUX YU
HeOe3MeYHNX XIMIYHMX PEYOBHUH a0O0 CTaBCS iX BHKHUA, OCHOBHI CHJIHM 1 3aCO0M BBOISTHCS IS
IIPOBEICHHS OINEPATUBHUX il 3 MONEepeaKeHHs BUKHIY a00 MPUIIMHEHHS PO3MOBCIOIKEHHS
PalioaKTUBHUX YU HEOE3MEeYHUX XIMIYHMX PEUOBHH; SKIIO BOTHEM OXOIUICHO YacTHHY OyIiBii
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(copyu) Ta BigOyBaeThCs WOTO MOIIMPEHHS Ha iHINI ii 9acTUHU a00 Ha CycigHi 00&apos;eKTH,
OCHOBHI CHMJIM 1 3acO0M BBOASTHCA B MICLX, i€ MOAajblle MOMIMPEHHS BOTHIO IpHU3BEAE 0
HaHOUTBIIUX 30MTKIB; SKIIO BOTHEM OXOIICHO OKPEMO PO3TaIllOBaHy OYIiBIIO (CIIOpPYyy) Ta HEMAE
3arpo3u MOLIMPEHHs BOTHIO Ha CyCiTHI 00&apos;eKTH, OCHOBHI CHJIM 1 3aCO0M BBOJATHCS B MICLIAX
HaHOUTBIN THTCHCHBHOT'O TOPIHHS; SKIIO0 BOTHEM OXOIUICHO MAJIOIIHHY OyiBITIO (CIIOPYIy) Ta iCHYE
3arpo3a MOLIMPEHHs] BOTHIO Ha CYCiJHI 00&apos;eKTH, OCHOBHI CHJIM 1 3aCO0M BBOJAATHCS 3 OOKY
OymiBii (criopyn), IO HE TOPHTH.

[ToxxexkHO-pATYBaNbHUN MiApO31in (Kapays, BIJAUICHHS, JaHKA) 3allMIIa€ OINEpPaTHBHY
TUTHHHINIO, 1€ BHKOHYeE orepartuBHi aii, Tuteku 3 mo3Boiy KI'TI, HOJ/] a6o y pa3i BUHUKHCHHS
3arpo3u JUIst AKUTTs 0c000BOro cKiagy 3 nojansiioro gonosigao KI'TI npo npuitHaTe pimeHHs.

VY pa3i HemocTaTHBOI KUTBKOCTI cHi 1 3aco0iB, M0 MpUOYJIHM 32 MEpPIIMM BHKIUKOM JIJIs
racinns noxexi, KI'TI moBuHeH BUKJIMKATH J0AAaTKOBI CHIIM 1 3acO0M AJI1 BUKOHAHHS ONEpPaTUBHUX
Il 3a MiHIMampHHIA 4ac. Y TakoMy pasi Mepili MOKeKHO-PATYBAIbHI IMiJPO3AITN BKHBAIOTH
3aX0[IiB I110/10 PATYBAHHS JIIOJIEH Ta CTPUMYBAHHS HMOLIMPEHHS MOXEX1 10 MPUOYTTS AOAATKOBUX
cun 1 3aco0iB. JIo TaciHHS TMOXKEX 3alydalOThCsl BH3HAYEHI PO3KIAZOM BUI3Ay HaiOmmkde
po3TaloBaHl MOXeKHO-pATyBanbHI miapo3nimm OPC 113, micueBa, Bizomua 1 J00poBiIbHA
MOKe)KHA OXOPOHA, HACEJICHHsI, 1HIII (JOpMYBaHHS, BKJIIOUEHI JI0 TUTaHY 3aJTy4eHHsI CHII 1 3aCO0iB.

[ToxkexkHa aBTomucTepHa (KOMOIHOBaHA aBTOIMCTEpHA), 10 MpHOyla MEpIIOK 10 MICIs
BUKJIKY, YCTAaHOBJIIOETHCSI HAa OE3MEYHIN BiJCTaHI HAWOIMKYIE 10 MICI MOXKEXKI 32 MOMKIIMBOCTI 3
HaBITPSHOTO OOKY 1 Bl HeT MOJAeThCs MEPIIH MOXKEKHUI CTBOJ Ha BUPIIMIATFHOMY HAMPSIMKY i
abo s 3a0e3medeHHs  po3BigkM. HacTymHI  MOXKEKHI  aBTOIUCTCPHU  (AaBTOHACOCH)
YCTAQHOBIIIOIOTHCSI Ha HaAMOMMK4l JpKepena MPOTUIIOKEKHOTO BOJOMNOCTAYaHHS, MPOKIAJar0ThC
MaricTpaibHi JiHil Ta TOAA€THCS Bl HUX BOJA JIO0 TOJOBHOI aBTOLIUCTEPHH.

ITig 06’€KTOM MOXKEXKOTACIHHA NPUHHATHH 00&apos;eKT 3aXUCTY, SAKUH XapaKTepU3y€eThCs
MO>KJIMBICTIO BUHUKHEHHSI 1 PO3BUTKY IOXKEXK1, a TAKOK BIUIMBY Ha JIIOJIeH 1 MallHO HeOe3MeuHux
¢dakropiB moxexi. [lo mouarky ekcmuyartamii 00’ekTH (OyAMHKH, CIOPYIH, TNPUMIIICHHS,
TEXHOJIOT1YHI YCTAHOBKH ) TOBUHHI OyTH 3a0e3meueHi NepBUHHUMHU 3aC00aMHU MOKeKOoraciHHs [4]

[Tim 06’€KTOM BOTHEBOTO YPaXXE€HHSI PO3YMIEThCS CYKYIHICTh OJUHOYHUX, OJHOTUITHHX 200
PI3HOTUITHUX 00’€KTIB, (PYHKIIOHYBAaHHS SIKMX OOyMOBJICHO BMKOHAHHSM CIUIBHOTO 3aBIaHHA. B
CTaTTi MiJl TPYIOBOIO IUJUIIO MPHUHHATA MIACHICHA MOTOCTPIJIEIIbKa POTa MPOTUBHUKA, IO 3aiiMae
OIOPHUU ITyHKT.

Skmo 3aBOaHHAM € TaciHHS BOTHHUIN 3aliMaHHs (ypaKeHHS MAaKCHUMAaJbHOI KIJTBKOCTI
00’€KTiB) 31 CKIaAy TpyMmoBOi I, TO TOKAa3HUKOM e(EeKTUBHOCTI Oylne mareMa THYHE

ouikyBaHHA N 4Mcia JIIKBIIOBaHUX BOTHHIL (YpakeHHX a00 3HUIICHUX 00’ €KTIB POTHOTO IYHKTY

KOXHOro Tumy (mami — o060’ektiB). Inomi 3amicte N B AKOCTI MOKa3HHKAa €(EKTUBHOCTI
BHKOPHUCTOBYETHCSI MATEMATUYHE OYiKYBAHHS YaCTKU YPA)XKCHHS 00’ €KTIB KOXKHOTO THITY.
N,
MR,
4%,
' 1)

ne: Nj — 3aranbHa KijbKiCTh 00’ €KTIB i-I'0 THITY B CKJIa Il TPYTOBOT L.

3aJIe’)KHO BiJ TTOCTABJICHOTO 3aBIAHHS MO0 TaciHHSA (YpaxkeHHs) 00’ €KTIB B TPYHOBIH ITijIl
MOKa3HUKOM €(eKTUBHOCTI MOKe OYTH IMOBIpHICTh TaciHHs (YpakKeHHs) HE MEHIIE 3a/1aHOT0 YHcia
Rn.k 00’ €KTIB 31 CKIaAy TpyIoBoi 11111 (00’ KTy raciHHS).

JIOCTaTHRO TIOBHOIO XapaKTEPUCTHKOIO €(EeKTUBHOCTI 3acTOCYBAaHHS 3aco0iB TaciHHS
(YypaxxeHHsI) 1O TPYIOBIM IIUTI BUCTYMA€E 3aKOH PO3MOAUTY YHCIA JIOKATI30BaHUX (ypa)KEHUX)
00’€KTiB, SIKE BHUPAXAETHCS dYepe3 IMOBIPHICTH PymTOro, mo 3i ckiagy TIpymoBoi I
Oyne nokaizoBaHo (HaHeceHO ypakeHHs) piHo m (m=0. 1. 2,...N) 06’ exriB Ha N.

MareMaTHuHEe OYIKyBaHHS YHMCIJIA JIOKAJTI30BAaHUX TMOXKEX (BOTHHIL 3aliMaHHS, 3HUIICHUX
00’ €KTIB IPOTUBHHUKA) MOXKYTh OYTH JIeTepMiHOBaHUMHU a00 BumnaakoBumu [11,12].

Vg V. . . S, .
¥ ¥ iMOBipHiCTB TOTO, IO j-i 3aci6 MoKe)OraciHus (ypakeHHs)
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Oyne 3alistHAN 10 i-My 00’ €KTy IS TaciHHs (Ypa)XXeHHsI), TO JUIS JETCPMIHOBAHOTO IIJICPO3ITOILITY
}'5,21_0 . . . , ?'g:D?',--= . .

(J-# 3acid mOCTOBIpHO HampaBisiEThcs Ha i-H 00°€kT) abo I (-t 3aci6
JIOCTOBIPHO HE i€, HE HAMpPAaBISAETHCSA ISl TACIHHS, HE Ypaxae i-il 00’€KT TpyIoBoi IIiTi), a s
. . 0=y, =1 . . L
BHIIQIKOBOTO 1J1€ PO3MOILITY (TOOTO, KOXKEH 13 3aC00IB 3 BIJOMOIO IMOBIPHICTIO BIUIMBAE
MPOTH OYAb-SIKOTO 00’ €KTY MOXKEKOTACIHHS 200 Ypa)KEeHHS).

BumnaakoBuid po3monin 3aco0iB MOKEXKOTaciHHS (ypaXeHHs) MO 00’€KTax Moxe OyTu
HACTIIKOM JIeLIeHTpalli3alii ymHpaBliHHS, BIJICYTHOCTI HENPHUIYCTUMOTO PHU3WKY BUHUKHEHHS 1
PO3BHUTKY TMIOKEX Ta TOB’S3aHOI 3 HHMH MOJIMBOCTI 3aBJaHHA INKOAM J>KUBUM ICTOTaM,
MaTepialbHUM I[IHHOCTSAM 1 JOBKULIIO a0 3aX0[iB MAaCUBHOTO 3aXUCTy 3 OOKy MPOTHBHHKA abo
HOT0 aKTUBHUX JIiH 32 paxXyHOK 3HIDKEHHS O0HOBOTO MOTEHIIIATy HAIIOTO TiPO3/IiTy.

Sk neTepMiHOBaHUWM, TaKk 1 BUMAAKOBHM pO3MOMIT MOXe OyTH PpIBHOMIpHHUM Ta
HEpIBHOMIpHUM. 3a pIBHOMIPHOTO pO3MOAUTY MaTeMaTHYHE OYiKyBaHHS uYucia 3aco0iB
MOKeXKOoraciHHs (YpakeHHs), IO MAiI0Th (BIUIMBaIOTh) Ha OyIb-sKid 00’€KT TPYyMOBOI Il €
OJIHAKOBHUM, TOOTO:

(2)
]
m, = Zyu. (i=12,...N)
=1

)
ne: N — KUTbKICTh 00’ €KTIB raciHHA (OJMHOYHUX IIUJICH) B CKJIaJli TPYIIOBOI:
K — KiJIbKICTh 3aC001B MOKEKOTaCiHHS (BOTHEBOTO YPAKCHHS).
3a HEpIBHOMIPHOTO PO3MO/LTY YMOBa (2) HE BUKOHYETHCS.
VY 3aranbHOMY BHIIAQJKy MaTeMaTHYHE OYIKyBaHHsS 4Hcia 00 €KTiB TaciHHS (OIMHOYHHMX
1iJIel) B TPYNOBIH 111711 BU3HAYUMO 32 (POpMYIIO0:

. i L3
N=>1-T]0-p)
=l J=l

7e: pij — IMOBIpHICTB TaciHHS MOXKeX1 (ypakeHHs 00’ €KTa) j-M 3ac000M i-ro 00’ €KTa.

SIKIO KiTBKICTh OCEPEIKiB MOXKEkKi (00’€KTIB ypa)KeHHs) CKIAJA€ThCA 3 HEOIHOPITHUX
00’exTiB gomaBaHHS 3a (Gopmysor (3) cimil BUKOHYBATH OKPEMO Il KOXKHOTO THIy 00’ €KTIB,
TOOTO 3HAXOJWUTH MaTeMaTUYHE OUIKYBaHHsS YHCIIa JIOKAJTi30BaHUX MOKEX (BOTHMII 3aiiMaHHS,
3HUMICHUX 00’ €KTIB MPOTUBHHUKA) KOXKHOTO TUITY.

SIKII0 3aCTOCOBYIOTBHCS OAHOTHUIHI 3acO0M TMOKEXKOTaciHHS (BOTHEBOTO YpaKE€HHs) IO
OJHOTHUITHOMY 00’ €KTY, TOM1 Pjj=P Ta e Oyae MaTh BUTIISAA:

_ ) s
N=[0-T]0-py;)
i=] i=l

©)

(4)

B okpemomy BHUMaaKy sl I€TEPMIHOBAHOTO PIBHOMIPHOTO PO3MOALTY MO 00’ €KTax TaciHHS
k
my=m=—
J?"i'l

(YpaxeHHs), KOJIM YMOBHO TIPUHUMAETHCS , TOII:
i
N = AT —(1— ¥
N,, =N[1-(1-p)") -
Sxkmo m=k|N i He € minUM YHUCIOM, TO PO3PAXYHOK MATEeMaTHYHOTO OYIKYBaHHS YHCIA
00’€KTiB TaciHHS (OJMHOYHHMX IT1JIEH) B CKJIa 1l TPYTOBOI IOIIIFHO BUKOHATH 32 (DOPMYJIIOIO:

Ny, =N[1-(1-p)" (1~ Amp)]

Jie: mi — 11iJ1a YacTuHa 9acTKoBoro k|N:

(6)
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Am — npiOna yacTrHa yacTKoBOTO K|N.

. . . . I
3a BHUIIaIKOBUM P1BHOMIPHHUM PO3NOALIIOM, KOJIM YMOBHO IIPUHUMAETLCS Y OJHAaKOBHUM IJIs1

. ¥ . . . .
BCiX i Ta j, ToOTO ¥ , MaTeMaTUYHE OUYiKYBaHHS YMCIa 00’ €KTIB raciHHs (OJUHOYHUX IIiJIel) B

CKJIaJIl TPYIIOBO1 IOIIJILHO BUKOHATH 32 (POPMYIIOI0:

N, =N1-(-£)")
N 7)
Jlnsi  HAOYHOCTI PO3MIITHEMO TpHUKIAn. BinOuBaeThcs araka OCOOOBHM — CKIIAJIOM
MEXaHI30BaHOI POTH B POTHOMY omopHomy myHKTI N=4 Ttanka npotuBHuKa, K=10 pyynumu
MPOTUTAaHKOBUMU rpaHaromeraMu RPG-7. IMOBIpHICTh ypa)K€HHSI OJHOTO TaHKAa BOTHEM OJHI€l
peakTuBHOI TpaHatu p=0,17. Bu3HauuTH MaTeMaTH4HE OYIKyBaHHS 4YHCIa 3HHUILEHUX TaHKIB
MPOTHBHHKA 33 JCTEPMIHOBAHOTO PIBHOMIPHOTO Ta BHIIAIKOBOTO PIBHOMIPHOTO PO3IOJILTY.
Pimenns. 3a ¢popmyoro (6) Ui AETEpMIHOBAHOTO PIBHOMIPHOTO PO3MOLTY:

Ny, =N[1-(1=p)"(1-Amp)]=41-(1-0.1 3)*(1-0.5-0,13)]= 0,92
3a popmymoro (7) It BUITAIKOBOTO PIBHOMIPHOTO PO3IOILTY:

E}“]]zﬂr,ﬁal

N, = N[l—(1- %}‘*}] —d—[1—(1-

TakuM ke YMHOM MOXXKHa BH3HAYUTH MaTeMaTHYHE OYiKyBaHHS JIOKAJIi30BAaHMX BOTHHII
3aliMaHHs. BUXiZHMMU NOKa3HMKaMU B JaHOMY BHMAJKy OyayTh KUIBKICTh OCEpENKiB BOIHMII Ta
KUTBKICTh OHOTHUITHUX 3aCc001B MoXxexkoraciaus (Byraekuciuii ra3 (COy), mopoIok, miHa)

BucnoBku. HaBenenwii amapar omiHku eQEKTUBHOCTI 3aCTOCYBaHHS CHJI 1 3aco0iB
MOKEXKOTACIHHS (BOTHEBOTO ypa)XCHHs MPOTUBHHUKA) 32 YMOBU OCHAIICHHS ITiIPO3/LUTIB 3aXiTHUMH
3pa3kamMi MOXEKHO1 (BICHPKOBOI) TEXHIKM 3 BpaxyBaHHSM BiJIMOBIAHMX KOeQili€HTIB 00HOBOL
e(EeKTUBHOCTI [O3BOJISIE OpraHaM YIpPaBIiHHS MPOBOJUTH TaKTHYHI PO3PaxyHKH, 30Kpema,
1010 JIOKaUTI3aIlli Mokex (ypakeHHsI OpOHhOBAHMUX IUJICH 1 )KUBOT CHJTH IIPOTHUBHUKA).

OmnepatuBHi nii opraniB ynpasiuinHsa Ta niapo3niniB JICHC mig yac raciHHs MOXexX Ha
CKJIaJax Ha(TOMPOIYKTIB, IO CTAIKCS BHACHTIIOK OOCTPIIiB B yMOBax BeACHHS 00HOBUX i Oyiu
NpaBUIBHUMH, OpTaHi3oByBajHcs BiamoBimHo no Bumor Craryty [1] nmiii 3 ypaxyBaHHIM
00CTaHOBKHM B KOHKPETHHH Yac Ha MICIIi MOAIl Ta MAaKCUMaJIbHO MOXKJIMBUM JTOTPUMAHHSIM 3aXO/liB
0e3MeKH il yYaCHUKIB FaciHHS.

[Tix gac raciHHs MOXKEX Ha CKIJIaax Ha(TOMPOMYKTIB, IO CTAIUCS BHACIIIOK 30BHIITHLOTO
BIUTMBY OOMOBHX 3ac00iB ypaXKeHHs (JPOHIB-KaMikaa3e), He0OXiJHO BPaxoBYBaTH PAI JOJATKOBUX
¢dakTopiB, a came [4]: MOXIHUBICTh TOBTOPHHUX OOCTPUIIB CYCIOHIX pe3epByapiB 3
HaTONMPOAYKTAMH Ta MICLb JUCIIOKAIl CHJI 1 3aCO0IB MOXKeKOTaciHHs (Ypa)KeHHs); MOXKIIMBICTD
OJTHOYACHOTO TIOIIKO/PKCHHSI Ta TOPIHHS JCKIIBKOX pPe3epByapiB, y TOMY YHCII PO30CEPEIKCHHUX,
abo BChOro CcKJagy Ha(TONPOAYKTIB; MOXIHUBICTH TOPIHHS CTPYMEHIB Ha(TONPOMYKTIB, SKi
BHTIKAIOTh 1] TUCKOM 13 OTBOPIB MICJIsI ypa)K€Hb pe3epByapiB; 3aTpUMKa BUI3Ay CHII 1 3aC00IB y
3B’A3Ky 13 OOCTpimamMH TepUTOpii CKiIamxy Ha(TONPOAYKTIB; MOMIMUBICTh THUMYAacOBOTO
MPU3YNIMHEHHS OTIEPAaTUBHUX MAiH Mij Yac raciHHsS MOXKEX1 JJIs BiJIBEICHHS Ta YKPUTTS 0COOOBOTO
CKJIaJy BHACHIJIOK 3arpO3H 00CTpily; BIACYTHICTh TUCKY B MEPEXI MPOTUIIOKEKHOTO BOJOIPOBOIY
4yepe3 ypaKeHHs €JIEKTPUYHMX 1 BOJONPOBITHUX MEPEXK, MOLIKOIKEHHS HACOCHOTO OOJaJHaHHS,
MOJKJIMBE PYyHHYBaHHS MOKEKHHUX BOJONM 1 pe3epByapiB i3 3amacoM BOAM JISl TOXKEKOTACIHHA Ta
Micllb 30epiraHfHs 3amacy MiHOYTBOpIOBada;, 3a0pyIHEHHsS TepuTopii Ooempumacamu, IO HE
BUOYXHYIH Ta iX BUOYXOHEOE3NEUHHMH YJIaMKaMH; MOXIIUBA BIJICYTHICTh OOCIyrOBYIOUOTO
MepcoHAly Ha CKJIadax Ha(TOMPOIYKTIB depe3 3arpo3y oOCTpiny abo iX YKpPUTTS Yy 3aXHCHHUX
criopyzax.

Y po60Ti Ha OCHOBI MPOBEICHOTO aHAJII3Y, 3aMPOIIOHOBAHO MIIX11 A0 OIIHKK €(heKTUBHOCTI
3aCTOCYBAHHS CHJI 1 3aCO0IB MOXKEKOTaciHHS (ypaxkeHHs) 00’ €KTiB, Ha OCHAIIIEHHI (030pOEHH1) SIKOT
3HaXOJUTHCS BUCOKOTEXHOJIOTTYHA MOXKEXKHA TEXHIKA 3aX1THOTO BUPOOHMIITBA.
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Ph.D. Zaitsev D.V., Ph.D. Kolcov R.Y., Ph.D. Melnyk Y.

BASICS OF ORGANIZATION AND CONDUCT OF FIRE EXTINGUISHING AND
ASSESSMENT OF THE EFFECTIVENESS OF THE USE OF FIRE EXTINGUISHING FORCES
AND MEANS (FIRE DAMAGE TO THE ENEMY)

The article provides the main stages of organizing and ensuring fire protection. The main stages
include: ensuring round-the-clock duty of fire and rescue units at the facilities of the business entity;
participation of fire and rescue units in conducting briefings, fire-technical minimums on fire safety;
determination, together with the business entity, of the need for fire-fighting equipment, improvement and
implementation of fire-fighting equipment; development of rapid response documents; organization and
conduct of fire extinguishing; conducting practical classes, trainings and exercises on actions in case of
fire; conducting a continuous analysis of the fire hazard of the business entity&apos;s facility and
developing an action plan aimed at preventing the occurrence of fires.

It is determined that fire protection of business entities is carried out on the basis of an agreement
concluded between the territorial body of the State Emergency Service and the business entity in
accordance with the rules established by the Civil Code of Ukraine and the Commercial Code of Ukraine,
other regulations on the specifics of individual objects of business entities and the Procedure for
organizing and ensuring fire protection of enterprises, institutions, organizations and other objects on the
basis of contracts.

To combat forest fires (enemy objects), the following tactical operations are used to extinguish
(destroy) them: aerial reconnaissance (monitoring) of the fire (area of concentration), localization of the
fire (encirclement) and its elimination (destruction).

The main tasks of interaction of aviation (UAV operators) with ground forces and means of
extinguishing forest fires (fire damage to the enemy) are: organization and implementation of constant
mutual assistance, communication and exchange of information between forces and control bodies of
different purposes involved in the elimination of forest fires (conducting hostilities); carrying out
preliminary calculations and determining the composition, number of units of interacting forces and
means and their control points, material means that must be involved in extinguishing forest fires
(combat); establishment of the procedure for the use of aerodromes (jump sites) during the
implementation of these measures; coordination of joint actions of available forces and means,
implementation of material and technical support of the forces involved in the process of extinguishing a
forest fire (conducting hostilities).

The object of fire extinguishing in the article is an object of protection, which is characterized by
the possibility of occurrence and development of fire, the object of fire damage is understood as a set of
single, objects, the functioning of which is due to the performance of a common task. Under the group
target, an enemy motorized rifle company occupying a stronghold was accepted.

The indicator of efficiency is taken as a mathematical expectation of the number of eliminated
foci (hit or destroyed objects of the company post) of each type of damage to objects of each type. The
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mathematical expectation of the number of localized fires (ignition fires, destroyed enemy objects) can be
deterministic or random.

Keywords: combat capabilities, localized fires, source of ignition, destruction of enemy objects,
mathematical expectation of the number; Efficiency indicator, calculation and reference documents,
probability of damage, calculation methodology.
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AHAJII3 CIIOCOBIB IMTPOTUAII MAJIOIIBUAKICHUM, MAJTOBUCOTHUM
BE3IIJIOTHUM JIITAJIBHUM AITAPATAM

3 o0oceidy eininu pg npomu YKpainu cnocmepicacmoca meHOEHUiA 30inbUIeHHA KilbKocmi
0e3ninomuux AimanbHUX anapamis, aKi 3acMoco8yIomsbCa 0713 PO36iOKU, YPANCEHHA MEXHIKU, 0C00068020
cknady ma pizHux 06’ckmie. Bmpamu 030pocnns, 6ilicbko6oi mexuiku ma 0c0608020 ckaady 6io Oii
makux 3aco0ié Ha CbO2OOHIWIHIN OeHb CMAaU HAUOINbUWIUMU 6 NODPIGHAHHI 3 IHWIUMU 3dcodamu
ypasiceHHA.

/Jlna npomudii maxkum 3acod6am 3acmocoeycmucsa pPi3HOMAHIMHI 3eHIMHO-pAKemHi KOMNieKcu,
3acoou paodioeneKmpoHHoi 6opomvoU, MOOINLHI 602HEGI zpynu, NPU UbOMY, HAUOITLW NPOOIEMHUMU
RUMAHHAM € 3HUWEHHA MATOWEUOKICHUX, MAI08UCOMHUX 0E3NITOMHUX IIMAIbHUX ANApamie y 36’a3Ky
i3 IX KOHCIMPYKMUBHOW0 0COOIUGICHIO MA WUPOKUM CREKMpPoM 3acmocyséanns. OcHo6HUMU chocodamu
npomuoii maxkum 3acodam € paoioeseKmponHe HOOAGIEHHA, YPAN}CEHHA eHePZeMUYHOI0 30poco ma
¢izuune 3nuwenns.

Y cmammi naeedenuit amaniz cnocodie npomudii  ManNOWIEUOKICHUM, MAOBUCOMHUM
Oe3ninomuum AiMAnbHUM anapamam ma npeocmasieHo OCHO8HI (paxmopu, AKi euniueardmsv Ha
ypadicennsa Oanux nogimpanux yinei. Bioobpasiceno numannsa neimpanizayii bnJ/IA 3a oonomozoio
Paodioe1eKmponHo20 NOOAGNEHHA, PO32NAOAIOMBCA NUMAHHA YPAHCEHHA €HePZEMUUHOI0  30DPOE€I0.
Ilposeoenunn  ananiz  izuunozo  3HuWEeHHA 3  GUKOPUCHAHHAM  3€HIMHO-PAKEMHO20  ma
cmpineubKozo 030POEHHA, THIHCEHEPHUX OCKONIKOGUX DOECnpunAacie pizHux munie, ix nepeeazu ma caaoki
CmopoHu.

Knrouosi cnoea: oOe3ninomuuii aimanvHuii anapam, 3Aco0U YPAXHCEHHA, 3eHIMHO-DAKeMHI
KOMMNJIeKCU, OCKOJIKO8UIl DOENpUnACU, OCKOIK08A 0id, OCKOJIKOBUIL 6UOYX06UIl RPUCMPINl HANPABIEHOT
0ii, padioenrexkmponna 6opomovoa.

Beryn. Ha cporogni roctpo mocrtanio NUTaHHA €(EKTUBHOCTI MPOTUAIl Oe3MiJoTHHM
nitaneHuM anapartam (bnJIA), siki kaparHaIBEHO 3MIHIIN (OPMHU Ta METOAM 30pOIHOT OOPOTHOM.

HIupokuil cekTp BUKOHAHHA 3aBJlaHb, BIAHOCHO JAELIEBM3HA, HEBEIMKHMHM 4ac MiATOTOBKH
onepatopiB briJIA, B mopiBHSIHHI 3 MIOTOBAaHUMH aBiallifHUMH KOMILTIEKCaMU, 3p00rii OyKBalbHO
BriJIA HeBix €MHUM €IeMEHTOM CKJIAJHUX 0araTOUUTLOBUX CUCTEM, 3JaTHHX BHUPILIYBATH 3aadi
JepKaBHOTO 3HAYCHHS.

Cepen pi3HOMaHITTA pi3HHUX KiaciB briJIA manomBuakiCHI Ta MaJIOBHCOTHI CTaIM HAMOUIBII
CKIaJHUMM IUIAMU JUIsl ypaKeHHS PI3HUMH CHUCTEMaMU Ta KOMIUJIEKCAMHM HPOTUIIOBITPSHOI
000pOHH, CTPLICLBKOIO 30PO€I0 Ta IHIIMMHU 3aC00iB y 3B’S3KY 3 iX HE3HAUHUMH PO3MipaMH, L0 HE
TI03BOJISIE €(PEKTHBHO BUSBIIATH Ta 3HUIIYBATH JaHy IIUJTb.

VY 1nux ymMoBax rocTpo HOCTaJI0 MUTAHHSA II0JI0 MOLIYKY aJbTEPHATUBHUX CIOCOOIB MPOTUALL
nmaguM briJIA.

IMoctanoBka mpoOiaemu. J[ocBin BeneHHs cydyacHMX 30pOMHHMX KOH(IIKTIB Ta BiitHM pd
npoTH YKpaiHu Moka3ye, mo moBiTpsHi nini tumy briJIA kapauHameHO 3MiHHIH (OPMU Ta METOIH
30poitHOi OOpOTHOM, YacTKa ypa)K€HHs BIMCHKOBOI TEXHIKH, OCOOOBOTO CKJIaAy Ta 00’ €KTIB
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yIapHUMHU OE3MUIOTHUMH JITaJbHUMHU arapaTamMy cTaja JOMIHYIOYOK y TMOPIBHSHHI 3 IHITUMH
3aco0aMu ypa>KeHHS.

Po3Butky Ta BrockoHaneHHs bnJIA, iX mMpoke 3aCTOCYBaHHS CTBOPWJIM HEOOXIAHICTH y
MOIITYKY HOBUX HUIAXiB OOPOTHOM 3 IMMH 3aC00aMU Pi3HUMHU CIIOCOOAMH.

Hns  mporunii BbrnJIA BHKOpPHCTOBYETBCS psii  CIOCOOIB, 30KpeMa, paioelIeKTPOHHE
NPUIYLIEHHS, 16 BUKOPUCTOBYIOTHCS 3aCO0M PaIioeIeKTPOHHOI OOPOTHOM, BIUIMBY PI3HOTO THUITY
BUIIPOMIHIOBAaHHS (J1a3epHE, MIKPOXBMJIBOBE, €JIEKTPOMArHiTHE), (I3WYHUI BIUIMB Ha HBOTO
3€HITHO-PAKETHUM, CTpUICLbKUM 030poeHHsIM. OcTaHHI Yac HaOyBae cmocid, OCHOBaHUII Ha
3aCTOCYBaHHI OCKOJIKOBHX IH)KCHEPHHX OO€INpHIIaciB, sKi 34aTHI ypaXxaTH TOBITPsSHI I
CTBOPIOIOYM OCKOJIKOBI 30HM. IIpore, edeKTHBHICTh IHOTO CcHocoOy BUMarae J10JaTKOBHX
JOCITIJKeHb IOJI0 BH3HAUYCHHS HEOOXiTHUX MapaMeTpiB MPUCTPOIB 3 ypaxyBaHHAM (PAaKTOPiB, 110
BIUIMBAIOTh Ha yPaXXEHHs MAJOIIBUAKICHUX, MaloBUCOTHUX brJIA.

Bce 11e cBiqUMTH MPO aKTyaJ bHICTH IIi€i TEMATHKU Ta TOJAIBIIOT pO3pOOKH HOBHX CITOCOOIB
MPOTHIIT MaJIOIMIBUAKICHUM, MaJlOBUCOTHUM BriJIA 3 Bu3HaueHHs (akTopiB, SKI BILUIMBAIOTH Ha
e(eKTUBHICTD iX YpaKeHHS.

AHani3 nomepeaHix jgochimkeHsb. [TutanHs  moA0  TPOTHAII  MaJIOMIBHIKICHHUM,
MaJIOBUCOTHUM O€3IMIJIOTHUM JIITAIbHUM araparaM MPUCBSIUYEHO PSIT JOCIIIKEHb.

Tak, y poOoti [1] mpoBeneHuit aHami3 ICHYIOUMX OC3MUIOTHUX JITAIBHUX amnaparis,
HaBEJICHI IX XapaKTepUCTUKHU, 3alpOMOHOBAaHI WIISXHM MiABUINEHHS €(EeKTHUBHOCTI OOpOTHOM 3
MaJlopo3MipHUMHU Ha[uIerkuMu briJIA, onHUM 3 SKHUX € 3aCTOCYBaHHS KOMIUIEKCHUX CHCTEMH, IO
BKJTIOYAIOTh y CBilf COCTaB aBialiliHi KOMIIOHEHTH, CHCTEMH MOPCHKOT0 0a3yBaHHS Ta 1HIIII.

Y pobori [2] mpeacTaBieHi MOKIUBOCTI BUKOPUCTAHHS 3aC001B MPOTUIIOBITPSIHOT 0OOPOHH B
060poTHO1 MPOTH MATOPO3MIPHHUX OE3MIIOTHHUX JTITATFHUX alaparis.

PoGoru [3-6] mprcBsYeHI MUTaHHAM aHaTi3y Ta 3aCTOCYBaHHS MACHBHHUX CIIOCOOIB MPOTHIi
O€3MUJIOTHUM JIITATbHUM amnapaTaMm 3 BuUKopucTaHHsM 3aco0iB PEB, eneprernunoi 36poi, bnJIA
MEPEeXOIUTIOBayiB. 3amlporoHOBaHl NUIAXH MiABUINEHHS edekTuBHOCTI pobotn 3acobiB PEDB
YKpPaiHCBKOTO BHPOOHMIITBA aT MPOAHATI30BAaHO 3aCTOCYBaHHS JIa3€pHOi, MIKPOXBHIIBOBOI,
eJIeKTpOMarHiTHoi 30poi 1t mpotunii briJIA.

VY pobGoti [7] BimoOpakeHO OCHOBHI MpOOJIEMHI NHUTAHHS 1 MIAXOAM IIOAO TMPOTUAIL
MaJIOpO3MIPHHUM PO3BiAYBaILHO-YAaPHUM OC3IMIIOTHUM JITATLHUM amaparam.

Y pobGorax [8, 9] mokazaHO MOXXJIMBICTh BHKOPUCTAHHS OCKOJIKOBUX 1HXEHEPHHUX
Ooemnpumacis sl BUPILICHHS 3aBJaHb 1O BiAOUTTIO atak briiJIA, mpoBeaeHO MoIeIOBaHHS CUTYyaIlli
aTaKy MaJOPO3MIPHHUX HU3BKOJITAIOUMX MOBITPSHMUX LIJIEH Ta pO3paxyHOK IMOBIPHOCTI ypa)KCHHs
briJIA ockonkoBuMU BHOYXOBUMH MNpUCTposiMu HampasieHoi nii tunmy MOH. Posrnsnaerbes
MATaHHS, TIOB’13aH1 3 XapaKTEPUCTUKOIO yPaKaro4voi /il OCKOJIKIB MIPH MIIPHUBI PI3HUX OOEMPUITACIB
nepen ManorabapuTHOIO MOBITPSHOIO IIJUTIO Ta MPOBEAEMO OLIHKY iX €)eKTUBHOCTI.

CyuacHi pocnipkeHHst y cdepi nporunii briJIA maroTh pi3HOMaHITHE HAINpaBlICHHS 00
3aCTOCYBaHHS Pi3HUX BHIIB 30poi. OkpemMo HeoOXiMHO BHILIUTH criocid nmpoTtuaii briJIA Benmmkoro
KUTBKICTIO YpakKalouuX €JIEMEHTIB 1H)KCHEPHHUX OOEMPHUIIACIB HAPABIICHOI Jii.

OTxe, MeTOI0 CTATTi € aHami3 crnocoOiB mpotuaii brnJIA nns Bu3HaueHHs (akTopiB, fKi
BILTUBAIOTh HA €PEKTUBHICTh MPOTHU/Iii MATOMIBUIKICHUM, MaIOBUCOTHUM BriJIA.

BuK1a71 0CHOBHOIO MaTepiajy

Ha croroani briJIA BUKOHYIOTH PI3HOTO POJY 3aaadi, a caMme: CIIOCTEPEKECHHS, PO3BIJIKa;
HAaHECEHHS YyAapiB 1O Ha3eMHUX, MOBITPSHUX, MOPCHKUX LiJeH, caMoOCTiiiHO abo 3acobamu
YpaXKCHHS; TPAHCIOPTYBaHHA BaHTaXiB; LIJIEBKa3iBKM JUId IHIIMX 3ac00IB  ypaKeHHS,
BUKOPHUCTAHHS B SIKOCTI XMOHMX MOBITPSHUX II1JIEH, TOCTAHOBKA PaJIl0EIIEKTPOHHUX MEPELIKO/, IPU
LIbOMY YTIPaBJIIHHS HUMH 3/1HCHIOETHCS 3a paXyHOK onepaTopa ado aBTOMaTH30BaHUM IUISIXOM IO
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3akmaneHid mporpami. Jlemami mmpmie mix dac OOMOBHX il MMOYalld  3aCTOCOBYIOTHCS
MasnomBHuAKICHI briJIA, siki pyXaloThCsi Ha MaJIX BUCOTaX.

BianoBigHo no knacugikarii MBUAKICHUX Ta BUCOTHHX XapaKTEPUCTHK ICHYIOTh HACTYIIHI
turnu briJIA [10]:

M0 IIBHJKOCTI TMOJILOTY: MaJOMBHIKICHI BrJIA — MBUAKICTH MOIBOTY CTaHOBUTH jJ0 200
KM/TOZl (3 MakCUMaJbHOIO MBUAKICTIO 250 KM/Tox); cepenubomBuAKiCHI brmJIA — mBHAKICTH
nonboTy Bia 150 mo 400 km/rox (3 MakcuManbHOIO mBUAKICTIO 450 km/rox); mBuAKicHI briJIA —
MBUAKICTh MONKOTY Bix 350 mo 800 km/rox (MakcUMallbHA MIBHIKICTH JUIS IHOTO TUITy CTAHOBHTH
900-980 xm/rox);

[0 BHCOTI 3aCTOCyBaHHs: HaaMmas BucOTH (1o 200 m); mami Bucotu (mo 1000 m); cepemHi
Bucotu (10 4000 m); BucotHi (1o 12000 m); crpaTochepHni (monax 12000 m).

3a  70CBiOM  pociiicbko-ykpaiHcbkoi — BiiiHM  gaHi  brmJIA  modanm  edexkTuBHO
BUKOPHCTOBYBATHCA, SK 3aMiHa Pi3HHX 3aco0iB ypakeHHS B skocTi briJIA-kamikanse, ymapHUX
briJIA, a Takox bnJIA “6om6epiB”. Ilpu oMy HEOOXITHO 3ayBa)kKMTH, IO BHUTPAuYCHI 3€HITHI
cHapsaau abo KOIITOBHI pakeTu Ha aemieBi briiJIA HemorinbHO.

OCHOBHHMH OCOOTHBOCTSIMHU 3aCTOCYBAaHHS MATOMIBUAKICHUX, MaoBUCOTHUX brJIA € [7]:

BUKOPHCTaHHA BHCOKO MaHEBpPEHUX pEXHMIB MOJbOTY (“3Miiika”, abo mnepioguuHUM
3aBUCAHHSAM Ta Pi3KOIO 3MIHIO IBUIKOCTI);

IUTACTUKOBI Ta KOMIO3WIIMHI Marepianu kopmyciB bmJIA HemoctaTHO BiIOOpaxaroTh
€JIGKTPOMAarHiTHE BUIIPOMIHIOBaHHS;

BUKOPHUCTAHHS IS ynpaBliHHsA brJIA He BHUIUICHMX KaHATIB PaJiOyNpaBIiHHSA, a BXKe
HAsBHOI 3B'I3KOBOI 1HPPACTPYKTYpH MOOLIBHHX OIepaTopiB 3B's13Ky i Touok goctymy Wi-Fi;

HU3bKa aKyCTHYHA, ONTHYHA Ta paAiojOKalliiiHa MOMITHICTh 4Yepe3 He3HayHi reoMeTpHYHi
po3mipu i Maity eekTuBHICTh MoBepxHi po3citoBanHs (EIIP) xopmycy briJIA;

HU3bKa BapTicTh bnJIA Majioro i Jerkoro KiaciB MOPIBHAHO 3 BapTICTIO Cy4yacHHMX 3ac00iB
[1I10, mo npu3BoauTh 10 HE epekTBHOCTI y npotuaii brJIA nanum 3acobam.

OCHOBHUMH CTIOCOOAMU TIPOTH/IIT MaJOMBHAKICHUM MajIOBUCOTHUM BriJIA e:

paiioeNeKTPOHHE MOAABICHHS Ta YPaKEHHS EHEPreTHUHOI0 30POE0;

BOTHEBE YpaXXeHHs Ta (Pi3MuHE 3HUICHHS.

PanioesekTpoHHe TOAaBJeHHSI Ta YpakeHHsl eHepPreTHYHOK 30poero. Heiirpamizamis
BHKOHaHHS 3aBAaHb BrJIA 3a momomMoror pamaioeIeKTpOHHOTO MOAABICHHS MOXKE 31HCHIOBATUCS
IUIIXOM BUSBJICHHS 3aco0aMu pPa/liOeNeKTPOHHOI PO3BIAKK JDKEpena BHUIPOMIHIOBAHHS 3
nojanpliuM  iHQOpMamiifHUM  TOJABIEHHSM  IIMX CHUTHANIB 33  JOMOMOTOK  CHCTEM
pazioeIeKTPOHHOT OOpOTHOM Ta 32 PaxyHOK IMOCTAHOBKHM PAIIOCICKTPOHHUX 3aBajl MpUMayam
HaBITaIITHUX CUTHAJIIB y TEBHIHN 30HI, 110 B MIJICYMKY JI€30PIEHTYE amapat 1 MPU3BOAUTH 0 3pPUBY
BUKOHAHHS HUM O0KoBOTrO 3aBaaHHs [11].

3acTocyBaHHsA 3aco0iB pPaJioelIeKTPOHHOro moaaBieHHS npotu brnJIA B mopiBHSHHI 13
3ac00aM¥ BOTHEBOTO YPa)XCHHS Ma€ TaKi IepeBaru:

HE BHTpayaloTh OyIp-SKMX MaTepiaJbHUX 3ac00iB ypakKeHHS, a TIIbKH TIOHOBIIOBAaHUHN
pecypc eneKTpOMarHiTHOI eHeprii;

MOXYTh OJIHOYACHO BpakaTH BEIMKY KiIbKicTh BrJIA, siki MaloTh CX0)ke pajioesieKTpOHHE
oONagHaHHA, €IWHY KOMAaHAHY pAaTiONiHIIO YIpaBIiHHA, NPUHIWIIM HaBiramii, 3acHOBaHI Ha
BHUKOPHUCTAHHI CUTHAJIIB OJHUX 1 TUX CAMUX CYITyTHUKOBHX PaJiOHABITAI[IHHUX CHCTEM;

32 YMOBH YCHIIIHOTO PO3B'I3aHHSA IIJIEH, IK OKPEMHUX JKEepel palioBUIIPOMiHIOBaHb, 3aCO00U
panioenexktpoHHoi 60poTsOu (PEB) MoXyTh OyTH BHOIPKOBHMH, MPUTHIYYIOUH TUIBKU JKEpesa
PaaioBUNIPOMIHEHHS 3 IEBHUMU MapaMeTpaMu, HallpUKiIaa, MyHKT ynpasiiHas bnJIA, mo dopmye
CUTHAQJIM CYITyTHUKOBUX PaJIIOHABITAIITHIX CUCTEM;
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B OKPEMHX BHIIaJKaX, 32 YMOBH YCIIILIHOIO PO3KPUTTSI CTPYKTYpU CHUTHAIIB 1 (opmary
nepeaHuX MOBITOMJICHh Y KOMaHIHY PaJioJiiHIIO YIIpaBJIiHHA 1 B KaHaji Hairaiii, 3acoou PEB
JAI0Th 3MOTY TepexonuTH kepyBaHHs briJIA 1 HaB's13aTH oMy XUOHY Tpa€ekTopito moiboTy [11].

OCHOBHUMH HENOJIIKAMU IIOJ0 3aCTOCYBAaHHS CHOCOOIB paiOeIeKTPOHHOTO TMOAABICHHS
npotu brJIA e:

BIUTUB 3ac00iB PEB MoxnuBHMii TITBKK 32 YMOBU JOTPUMAHHS €JIEKTPOMArHITHOI JOCTYITHOCTI
bnJIA;

NpUIYLICHHS KaHaly ynpasiiHHs 1 Hapiramii BriJIA mMouBe TiIbKM 32 YMOBU aKTUBHOTO
TMCTaHIIHOTO ynpaBiuiHHA brJIA, 3 BHKOpPHCTAaHHSIM HaBiramii 3a CHTHaJlaMH CYITyTHHKOBOL
pazioHaBITaIliiHOT CUCTEMU;

eHepretTnyHa edekTuBHICTh 3aco0iB PEB 3MeHmIyeThcss mpomnopiiiiHo KBaapaTy BiACTaHi,
BHacHiIoK 1oro 3acobu PEB € 3acobamu OnmxHBOI Aii, mpudoMy iXHS e€(pEKTHBHICTH 3pOCTa€ B
Mipy HabnxeHHs: BrJIA 1o koHTponbHOrO pyOexa po3rauryBaHHs 3aco0iB PED;

MajoepeKTUBHE TIPU BUKOPHUCTaHHS Tpyn briJIA;

BUOIp Mpodii0 MOIBOTY Ha HU3BKIM BHCOTI, 3 ypaxyBaHHSIM CKJIAJJOK MICIEBOCTI, 3aBYacHE
(dbopMyBaHHS AJIsl HaBIralifHOI CUCTEMHU MPOQUIIO MONBOTY 32 €JIEKTPOHHOIO KapTOIO MICIIEBOCTI,
JNOTPUMAHHSI  PEXUMY  “paJiOMOBYAHHS, a TaKOX 3aCTOCYBaHHS IHIIUX  CIOCOOIB
pazmioeneKTpoHHOTO 3axucty briJIA cyTTeBo 3HMKY€E MOKIHBOCTI 3ac00iB PED;

HEMOXJIUBICTb MpoTHaii briJIA, siKi 3aCTOCOBYIOTHCS 3 ONTOBOJIOKOHHUM KaOeseM.

OTxe BUNPOMIHIOBAHHS BiANOBiMHUX 3aBaj 3acobamu PEB Ha BnJIA He mMoke rapaHTyBaTu
HOro BIUIMB Ha MOBITPSHY LUIb Ta MEPEMIKOIUTH HOro pyX B HAMPSAMKY 00'€KTY, 10 OXOPOHSETHCS.
Hii brJIA B pe3ynbTari BIUIMBY MOXKYTh BapilOBaTHCS B IIUPOKOMY JAlama3oHi, BiJ MPOJOBKCHHS
MOJILOTY 32 3a/IaHOI0 TPAEKTOPIEI0 J0 BBIMKHEHHS “‘peXMMY IOBEpHEHHSA Ha CBOIM IMyHKTH
ynpaBiiHHSA [5].

Ha cyuacHomy erarmi po3Butky 3aco6iB PEb y mpotunii briJIA mocsrmo 6arato mpoBigHHX
KpaiH cBity, Takux sik CLLIA, BenmukoOpuranisi, @panuis, [3paink, a Takox pocis Ta YkpaiHa.

B Tabn. 1 mpeacTtaBieHO OCHOBHI TEXHIUHI XapakTepucTuku 3aco0iB PEB iHo3eMHOTO
BUPOOHUIITBA Ta YKpainu [12-14].

Tabmurs 1
OcHoBHI TexHI4HI XapakTepucThku 3aco0iB PEbB nns npotunii briJIA
1HO3€MHOTr0 BUpOOHHUIITBA Ta YKpaiHu
B .
HaiimenyBanus OcHoBHE . eH?HHﬂ [Iepemxonau, Hanericts

BUPOOY S Kpaina PO3BIIKH, ITI| MOJIaBJICHHS,

P ITo KM

JUTSI BAKOHAHHS
Kommiekc 3aBJIaHb
: . TA 0,02-0,15 | 0,02-0,15 20-30
AN/MLQ-34 paniopo3BiKH Ta ¢
PEb
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Komiuiekce
AUDS

1u1st 60poTHOU 3
MIKpPO Ta MiHi
bnJIA

Bemukobpuranis

nol2-14

no 12

o 8

Cucrema
CPB-4030C

IUTSL OXOPOHU
00’€KTIB Ta
crneiaJbHUX
1IPO3AUTIB Bif
brJIA

OpaHiris

0,1-5,0

0,1-5,0

Cucrema
ELI1-6063

TS BAKOHAHHS
3aBJaHb
pamiopo3BiAKU Ta
PEB

I3pains

0,0015-
3,0
0,5-40,0

0,0015-3,0
0,5-40,0

Komiutekce
“IIunoBHUK-
Aepo”

Ju1s1 60poTHOU 3
BrJIA, cranmismMu
pPaiOMOBIICHHS,
KOMaHIHUX
MyHKTIB 3B’ 3Ky

pd

25-2500

25-2500
400-900

Anxmas-YT

ISt
paiioeneKTpOHHOTO
TIOJABJICHHS
npuitMaviB
CHTHAJIIB CUCTEM
GPS/GLONASS.

Ykpaina

15-250

bykoenb-AJ]

JUTSI 3pUBY
BHKOHAHHS 3aBJIaHb
brJIA mursxom
PamioeIeKTPOHHOTO
MOIaBJICHHS
npuiiMayiB
CHUTHAJIIB CUCTEM

GPS/GLONASS.

VYkpaina

15-20

Otxe,

BUKOPUCTAHHS

Croco6iB paioeneKTPOHHOTO

IIOJaBJICHHA

crpaBii €

BHUCOKOE(EKTUBHHUM 1 MEPCIeKTUBHUM 3aco0oM mpotuii briJIA, ogHak Ha cyyacHOMY eTari CBOToO
PO3BHUTKY BOHHM HE JAalOTh 3MOTH CaMOCTIIHO rapaHToBaHO 3amobirtu aii brJIA no nepumerpa, 1o
KOHTPOJTIOETHCS, MAIOTh OOMEKEHHS 1010 3aCTOCYBaHHS. Y 3B’S3KYy 3 HEOOXIHICTIO 3a0€3meueHHs
€JIEKTPOMArHiTHOI CyMICHOCTI 3 IHIIUMH pPaJiOeNeKTPOHHUMH 3ac00aMM, HE MAalOTh BHCOKOTO
CTYIICHIO BUOIPKOBOCTI IIOJIO IIiJIeH, SIKi BPaXkaroTh, 1, IK HACTIZOK, IX HE MOXe OyTH BHKOPUCTAHO
y cKiani Komruiekcy npotufii briJIA, TinbKH B CYKYITHOCTI 3 1HIIUMH 3aco0amu, Hacamrepen, i3
3aco0aMu (pi3UYHOTO (BOTHEBOTO) YPaKCHHS.

Kpim 3aco6ie PEb mms mporuaii brnJIA Ge3konTakTHOi Aii MOKHa 3aCTOCOBYBATH
€HEepreTHUUHy 30pOIo, sIKa Ma€ CYyTTEBUH BIUTHB Ha panioTexHiuHi 3acodu (PE3) brJIA, BuBoasun ix
3 magy. Jlo Takux 3aco0iB BiTHOCHUTBCS 3ac00M (PyHKITIOHATBHOTO ypakKeHHS €JIEKTPOMArHiTHOTO
BHUIPOMIHIOBAHHS Ta Jla3epHE BUIIPOMiHIOBaHHS (J1azepHa 30post).
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3aco0u (PyHKIIOHATBHOTO YPaXXKCHHsI €JICKTPOMArHITHOTO BUITPOMIHIOBAHHS MAlOTh BEIIUKY
mwiomy aii ta 3abe3neuyroTh e€()eKTUBHE NPUNMHEHHS pyxXy bnJIA, mo norpamisiors B 30HY
YPaXKEHHS, HE3aJeKHO B JUCTAHLINHOrO KepyBaHHS a00 aBTOHOMHMH IIOJIT, YU THUILY
HaBirauidHoi cuctemu. EdexTuBHICTE gaHOTO 3aco0y MPOTHIII IPYHTYETbCA Ha 3MiHaX
eJIeKTPO(I3UYHNX TapaMeTPiB HANIBIPOBIHUKOBUX €JIEMEHTIB YHCICHHHUX PaIiOeIeKTPOHHUX
3aco0iB (PE3), mo ¢yHkmionyoTs y ckiazai 0yaosu briJIA.

@DyHKIIOHATIbHE YPa)KEHHS €JIEKTPOMArHiTHUM BHUIIPOMIHIOBAaHHSAM — 1€ pyHHyBaHHS a0o
nomkokeHHss eneMeHTiB PE3  mumisixom BHKOpHUCTaHHS OJIHOpa3oBHX a0o 0OaraTopa3oBUX
IMIYJIbCHUX €JIEKTPOMAarHiTHUX BIUIMBIB, SIKI PU3BOJAATH 10 HE3BOPOTHHUX 3MiH €IEKTPODI3HIHIX
rapaMeTpiB y HaIiBIPOBITHUKOBUX a00 ONTHUKO-eNEeKTpOHHUX eneMmeHTtax PE3 BHacnimok ixHBOTO
MeperpiBy.

OCHOBHOIO BIIMIHHICTIO (DYHKIIOHAJIBHOTO YPaXXCHHS €JIEKTPOMArHITHOTO BUIIPOMIHIOBAHHS
Bix PEB € ¢i3nunmii npuHIMN 3aBaaHHs mkoad. I1ig 9ac eIeKTpOMarHiTHOrO BUIIPOMIHIOBAHHS
mkoau PE3 3aBmaroTh nuisixom HE3BOPOTHOI ab0 00OpPOTHOI 3MiHM (Di3UKO-XIMIYHOI CTPYKTYpH
esieMenTiB PE3 BHacmiIoK BIUIMBY €J1€KTPOMArHiTHUX IOJIIB HA MaTepiaiy, 10 BXOAATh 10 CKJIAILY
€JIGKTPOHHMX 1 HAIIBIPOBITHUKOBUX MPHJIA/IIB Ta IHIIMX KOMIIOHEHTIB WX cucteM. Edekt BBy
3ac001B €JIEKTpPOMAarHiTHOro BUNpoMiHeHHS Ha PE3 rpyHTyeTbcs Ha MOMIMBOCTI 3MiHM (PI3UKO-
XIMIYHUX BJIACTHUBOCTEH €IIEKTpO- 1 pajaioMarepiadiB TpH ONPOMIHEHHI iX CHJIBHUMHU
€JIGKTPOMArHiTHUMU MoJsMH. He3BOpOTHI 3MiHM BJIAcCTUBOCTEH pPEYOBMHM, IO HPU3BOAATH 0
SAKICHO HOBHUX YTBOPEHb 3 I1HIIOIO €JIEKTPOMArHiTHOIO CTPYKTYpOIO, BiJOYBalOThCS 3a 3HAYHOL
€Heprii eJIeKTPOMArHiTHOTO iIMITYJIbCY, IO BIUTHBAE.

[ToTik eNeKTPOMAarHiTHOI €Heprii sIKUW BUAULIE €JICKTPOMAarHiTHa 30posi JOCHTHh BHUCOKOI
UIUIBHOCTI Ta 3/aTHUW BUMAIMTH HAMiBIPOBIAHUKOBI nepexoau bmJIA, moBHicTIO ab0 4acTKOBO
MOPYIIUBINY X HOpMalibHe PyHKIIOHYBaHHS. HaBiTh y KpeMHI€BUX CHIIBHOCTPYMOBHX OiMOJISIPHUX
TPAH3UCTOPIB, IO BOJOIIOTH IMiJBUIICHOI CTIMKICTIO 10 TeperpiBaHHs, Harpyra mpoOoro
cTaHOBHUTH 15-65 B, a B apcenia-ramiesux npuianis — 10-12 B [6]

Jlo  mepeBar  3acTocyBaHHS  (PYHKIIOHAJIBHOTO  YpPaXEHHS  EJICKTPOMArHITHOTO
BUIIPOMIHIOBaHHS BIAHOCUTBCS: 3[ATHICTh €IEKTPOMArHITHOTO IMITyJIbCY BpakaTH Pi3HI THIH
BbrJIA, edextuBHicTh ypaxenHs bnJIA He 3anexuTth Bia IXHIX rabapuTiB, (DYyHKI[IOHAIBHOTO
npu3HaYeHHs; e(heKTUBHUH BIUTMB Ha briJIA 3 BHCOKOO MEPEIIKOI03aXUIICHICTIO JI0 3aCTOCYBaHHS
Tpaauiiitaux crnoco6iB PEB; BimMoBa Bing ckiagHMX 3aco0iB aHami3y Ta iMiTalii CUTHATIB s
NpUIYLICHHS KaHaly HaBirauii Ta paaio3B&apos;a3ky brnJlA, sxi TpaauiiiiHo BUKOPUCTOBYIOThCS B
PED; 3HmkeHHs B HU3II BUMAAKIB BUMOT JO SKOCTI ITUJICBKA3iBKM (32 MICIIEM pO3TalllyBaHHSI,
YaCTOTHUM [ialla30HOM, peXHMaMHu pPOOOTH), sika HeoOXimHa mis ypaxenHs brJIA. Hemomikamu
naHoi 30poi € BHCOKAa TOTY)KHICTh CTBOPIOBAHOTO €JICKTPOMArHiTHOTO BHIIPOMIHIOBaHHS 1
CKJIaJHICTh 3a0e3Me4eHHs MOoro «BHOIPKOBOCTI» MIOAO PAaIOCNEKTPOHHUX 3aco0iB, IO
BpakaloThCsl. Lle TocTpo cTaBuTh MUTaHHS 3a0€3MEYEeHHS EJIEKTPOMArHiTHOI CyMICHOCTI 3ac00iB
(YHKIIIOHAJIFHOTO ypaXKeHHS eJIEKTPOMArHiTHOro BUNpOMiHIOBaHHS 3 iHmmMu PE3 y ckmani
koMmruiekcy npotuaii briJIA [6].

Jlazepna 30pos — 1€ eHepreTH4Ha 30posi, ypakaroua Ais sikoi 0a3yeThcsi HA BUKOPHCTAHHI
TOCTPOHAIPSIMIICHUX TPOMEHIB  €NEKTPOMAarHiTHOI eHeprii a0o KOHIIEHTPOBAaHOTO  ITydKa
€JIEMEHTAPHUX YACTUHOK, PO3ITHAHMX [0 BEJIMKUX IIBUIKOCTEH. Ypakaioua Misl JIa3epHOTrO
MMPOMEHIO TIOJISATAE y HarpiBaHHI JIO BUCOKHX TEMIIEpaTyp MaTepiamiB 00'€KTa ONMpOMIHEHHS, TXHE
pO3IJIaBJIEHHS 1 HaBiTh BUIApoBYBaHHs. JlazepHi cucTeMH MalOTh IEBHI KIIIOYOBI MEpeBard y
60poTh0i 3 posimu bnJIA. Ha Bigminy Bia kimacuuHoi 30poi MpOMEHi 3 HEHMOBIPHOIO TOYHICTIO
JIOCSITAIOTh 1111 31 MIBUJIKICTIO CBiTiA [6].

JlazepHa 30posi 3maTHa TeHEpPyBaTH EJICKTPOMArHITHI BHUIIPOMIHIOBAHHS B IIHPOKOMY
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ONITUYHOMY Jliana3oHi, MpoTe sK 3aci0 (yHKIIOHATHHOTO YPaXCHHS JJIs HUX MPAaKTUIHHUN 1HTEepec
MPEACTABISAIOTh ONTHYHI KBAaHTOBI TeHepaTopu B o0OJacTi mpo3opocTi armocdepu, AKi
BIJIMOBIIAIOTh IMITYyJIbCY ONTHYHOTO fiama3oHy A=0,5-2 MKM, 3a BHKIIOYEHHSM HEMPO30PUX
ninsaok atmocepu A=0,95, 1,15, 1,3-1,5 mxm. [lis na3epHOr0 BUIPOMIHIOBAHHS BiAPI3HAETHCS
panToBICTIO, CKPUTHICTIO, BIJICYTHICTIO €0 BHYTPIIIHIX O3HAK HAaBKOJHIIHHOTO CEPEIOBHIIA i
MPaKTUYHOT MUTTEBOT il [6].

OCHOBHUMM HeAOIIKaMH IPYU BUKOPUCTAHHI JIa3epHOi 30poi €:

oOMexeHa MJaibHICTh (Aiama3oH Aii ja3epiB OOMEXEHWH, 1 BOHM MOXYTb OyTH MEHII
e(eKTUBHIMH Ha BEJIMKiH BilCTaHi);

MoTroHI yMOBH (arMocepHi yMOBH, Taki SIK JOII, TyMaH ab0 CHIT, MOXYTh BIUIMBATH Ha
e(eKTHUBHICTH J1a3epiB);

norpeba B TOYHIM Mipi (IS YCHIIIHOTO 3acTOCYBaHHS JiazepHOi 30poi MOTpiOHO TOYHO
BU3HAYUTH I[JTh Ta BCTAHOBUTH 3B'SI30K 3 HEIO);

MOTIPY HU3BKY BaPTICTh MOCTPLITY, BUCOKA BAPTICTh 00JIa THAHHS.

UYepes Benuki po3MipH HEOOXITHUX €IEMEHTIB KHUBJICHHS, 110 BUTOTOBISIOTHCS Ha OCHOBI
ICHYFOUMX TEXHOJIOTIH, MOKHU IO JAOCUTh MPOOIEMATHYHO CTBOPHUTHU JIa3€pHY 30pOI0 HEBEIUKOTO
po3mipy. Y 3B'SI3Ky 3 MM OCHOBHHM HAaIpsSIMOM CYYacCHHX PO3pPOOOK J1a3epHOi 30poi, mpu3HaYeHOi
JUTSL TIPSIMOTO 3HUIIICHHS IUIEH, € BeJTMKI MOOUIBbHI Ta CTallloHApHI CHCTEMH HAa3eMHOT0, MOPCHKOTO
Ta TMOBITPSHOTO 0a3yBaHHS.

OTxe, eHepreTu4Ha 30posi MOXKe BUKOPUCTOBYBATUCS B 00poThOi 3 briJIA B meBHUX yMOBax,
0COOJIMBO Ha KOPOTKUX BIJICTAHSX Ta B YMOBAX, KOJHM TOYHICTh Ta MIBHIKICTh PEaKIlii € BAKITMBUMU
(daxkTopamu. [IpoTe BOHa HEe € yHiBepcaJdbHUM 3acOo00M 1 BHMAarae cCreliaxi30BaHUX 3HAaHb Ta
o0aHaHHA A1 €PEeKTUBHOTO BUKOPHCTAHHS.

®@izuyHe 3HUIIEeHHA. /151 60pOTHEOM ManoOmBHIKICHUMH, MajaoBuCOTHUMH briJIA 3acobamu
(13MYHOTO BIUIMBY BHKOPHUCTOBYIOTH PI3HOMAHITHI 3aCO0M YypaskeHHsS Taki K 3€HITHO-KEpOBaHI
pakeTH, OCKOJKOBO-(DYracHi Ta OCKOJKOBI (pyracHO-3amajroBaJbHI 3€HITHI CHApSIU, OCKOJIKOBI
Oo€mnpuIIacy pi3HUX THUIIIB, CTPLICIbKA 30p0si, OCKOJIKOBI 1H)KEHEP1 OOEMPHUITIACH.

[TpakTuuyHMi JOCBIJ 3aCTOCYBAaHHS 3€HITHO-KEPOBAaHMX PAaKET MPOTH Majopo3MipHux brJIA
CBIAYUTH PO HU3BKY €(DEeKTUBHICTD iX ypaxenHs [12].

OCHOBHUMH TPUYMHAMHU IHOTO SBISETHCS HEIOCKOHAIICTh CUCTEMH YIIPABIIHHS MiIPUBOM
00M0BOT YaCTHHHU PaKETH, a TAKOXK BEJIMKI TTOMUJIKM CYIPOBOTY ITiJIi Ta HABEJEHHS 1X Ha BIAMOBIIHI
.

J51s1 BUKOpUCTaHHS IEPEHOCHHUX 3€HITHO-PAKETHUX KOMIUIEKCIB CKJIAIHICTh YPaKCHHS JaHUX
IiJIeH BU3HAYAETHCSA ii BUSBICHHSM, 32 PAaxXyHOK MajMX pPO3MIipiB, MaHEBPEHICTIO Ta MAaJoO0
akyctukoro bnJIA. B manomy BHmanKy Tako)X BPaxOBYEThCS JIFOACHKUN (hakTOp, IJIs 3€HITHHUKA-
CTpUIKa MYCK 3€HITHO-KEPOBaHMX pakeT Oyae BKpall BaKKUM SIKMM OOYMOBJIEHHIl HacCTyHIHMMHU
¢dakTopamu, a came:

3MEHIICHHSI KOHTPACTY 300pakeHHSI IIUJTi TIPU PyCi ONITUYHOTO MPHIIAAY CIIOCTEPESIKEHHS,

30pOBa BTOMa PO3paxyHKY;

HU3bKUH pIBEHb aKYyCTUYHOTO IIyMY JABUTYHA, 1110 YHEMOXKJIIMBYE HOTO BUSIBICHHS;

CKOpPOYEHHS Yacy Ha aHaJli3 OIJIA0BOTO MPOCTOPY.

[Ipu BusBICHHI IUTI cHCTEMa HABEACHHS 3€HITHO-KEPOBAHOI PaKETH MEPEHOCHHUX 3CHITHO-
paKeTHUX KOMIUICKCIB MOXE HE€ 3IIMCHUTH 3axBaT I[iIb, II€ BHU3HAYAETHCS TEIUIOBOIO
KOHTpACTHICTIO Manopo3mipaux brJIA [15].

VY T1abn. 2 mpencTtaBiieHI OCHOBHI TEXHIYHI XapaKTEPUCTHKHU 3€HITHO-KEPOBAHUX PAKET, fKi
BUKOPHUCTOBYIOThCSA 11 ypaxeHHs brJIA [3].
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Ta0mums 2
OCHOBHI TeXHIYHI XapaKTEPUCTUKH 3€HITHO-KEPOBAHUX PAKET SIKIi BAKOPUCTOBYIOTHCS JJIS

ypaxkxenHst briJIA
Tun Cucrema Bucorta, HIBHAKICTB, HlanbHict .
YpaxXeHHs], [lina
pakeTu HaBEICHHS KM Mm/c o
Martlet PapionokarriiiHa 0,01-3,0 510 0,3-8,0 1054932,0
Stinger Pamiomokarriiina 0,01-3,8 750 0,2-4,5 296577,7
Starstreak Jlazepna 0,01-5,0 857 0,3-6,0 657377,0
Crpena-2M IadppauepBona 0,01-2,3 630 0,8-4,2 196345,7
Crpena-3 [ndpauepBona 0,01-3,5 570 0,5-5,0 1305804,1
RBS-70 Jlazepna 0,01-3,0 525 0,2-5,0 291873,1

HasiBHICTh TEMmIOBOTO CHigy Uil AaHUX 3acO0IB JO3BOJISIE JIEIIO MiABUIIUTA WMOBIPHICTH
YPOKEHHS TOBITPSAHOI 111, MpoTe 11 I1HTCHCMBHE MaHEBPYBAaHHSA MOXE YHEMOXJIHUBUTH
BUKOpPUCTaHHA (hakTopy momitHoCTI [12].

[Ipu 11bOMy ITUM MEHIIIA 32 PO3MipaMH TOBITPsIHA I1JIb TUM TsDKYE 3IMCHUTH CAMOHABEIACHHS
pakeTu, e KyToBa pO3iibHA 3AaTHICTh ONTHUKO-EICKTPOHHUX 3aC001B HaBEACHHS NJIsl BUSBICHHS
BrJIA 1 momanpmioro ioro cympoBopkeHHs Ha fganbHOCTI 3000 M ckmagae 0,009°. Hagite mpu
BUCOKIl IIBHIKOCTI TOJILOTY 3€HITHO-KEPOBAaHMX pPAKeTH, 3 HASBHUMH I[ONEPCUYHUMH
MepPEeBaHTAXKEHHSIMU, HE J1a€ 3MOTH BUIPABUTHU MMOMUIKY HaBe[eHHs. BeneHHs 1 pakeTa IpOXOaUTh
Ha JUCTaHI1, sIKa HE Ja€ 3MOTH Bpa3uTH LiIb. [Ipu mboMy ciifi BpaXxoBYBaTH, 110 MOBITPsHA IILTb
Ha MajauX BIJCTAaHSAX BiJl pakeTH “BUManac” 3 TOJIA 3aXOIUICHHS CHCTEMU HaBeneHHs [15].
BpaxoBytoun mani (akropm Ta kinacudikamiro briJIA, MokHA 3ayBa)KUTH, IO BOHHU SIBIISIOTHCS
TSDKKOIO IIUTIO JIJTS ICHYIOUHX 3aC001B Ypa)KeHHS 3€HITHO-KEPOBAHUX PAKET.

[Ipy BemeHHA 3€HITHOIO BOTHIO MO MAaJOIMIBUAKICHUM, MaloBUCOTHUM bmJIA HeobxigHO
3aBYacHO npu3Havyatu BorHeBi 3aco0u IIIIO i3 uymcna 3eHITHO-apTUIIEPIMCBKUX Ta 3€HITHUX
paKeTHO-TapMaTHUX KOMIUICKCIB, sIKi 34aTHI €(EKTHBHO BUSBIIATH Ta ypakaTH TOBITPSHI LTl 3
Masoro edextuBHoro miomniero poscitoBanus (EINP). EdbexkTuBne ypakenns manopo3mipaux briJIA
icaytounmu 3PK moxuuBo nuie 3 EIIP ne menme 0,1 m°. BoiioBa po0oTa Mo IIsSIM 3 MEHIIUMU
EITP cydacHMMHM 3€HITHUMH KOMILIEKCAMH MPAKTUYHO HEMOXXJIHBA [3].

OCHOBHMMH YMHHUKaMH sKi BiuuBaroTh Ha EIIP e: marepiays 3 SKOro BHTOTOBJICHA IIJIb;
pO3MipH IiJTi; KyT HaJiHHSA Ta BIAOWMBAHHS BHUIPOMIHIOBAHHS, MOJSPHU3aIlisl BUIPOMIHIOBAHHS TIO
BiTHOILIEHHIO 0 Opl€HTAIIT L.

Jlis 3a0e3riedeHHs] ypaXCHHS HEOOXITHO MIJABHWINUTH IIUIBHICTH BOTHIO Ta 30UTBIINTH
IMOBIPHICTh YPaXKEHHS 3a PaxXyHOK BEJIMKOI KUIBKOCTI ypakarouuxX eJieMeHTiB. [[is cTBOpeHHs
BHCOKOI IIUIBHOCTI 3€HITHOTO BOTHIO MiJI Yac CTPiIbOM HEOOXiJHO 3acTOCOBYBAaTH IIBUJKICHI
rapMaTHi CTBOJH, J¢ Ha OfHIA I1utardpopmi Oyae 3HAXOAUTHCA JeKiibka cTBONIB (4-8).
HIBUAKOCTPITBHICTE CTBOMIB Ma€e nocsiratu He meHiie 4000—4500 moctpinis/xs [15].

3eHITHI CHapsAu MHUX 3aco0iB MOBHHHI MaTH BHUCOKY MPOOWMBHY 3/IaTHICTh 3a PaxXyHOK
30inbpIIeHHs uucna ypaxkatounx eneMeHTiB (100-150 y koxnomy cHapsini). [Ipu mpomy 30Ha
yIIaMKiB YTBOPIOETBCS 3 ypaxyBaHHSIM PO3MIpiB i mapaMeTpiB moBiTpsiHOI miji tumy brJIA, mo6
3a0e3neuynTH ii rapaHTOBaHe ypakeHHA. [lepcreKTUBHUMU MOXYTh OyTH CHApSIH 13 BpaKaroUHMMH
€JIEeMEHTaMU Y BUIJISI/II BOJIb(PaMOBUX HUTOK (TOJIOK, OCKOJIKIB, CITKH, TOIIO) [15].

VY tabn. 3 npeacTaBieHi OCHOBHI 3€HITHI CHapsAAM Ta 3eHITHO-pakeTHI komriekcu (3PK), sxi
BUKOPUCTOBYBATHCS UIS yPaXKCHHS NMOBITpsiHUX 1iyieil Tumry briJIA Ha ocHOBI aHaiizy pociiichbKo-
yKpaiHCchKoi BiitHU [16].
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Tabmus 3

OcHoBHI 3eHiTHI cHapsau Ta 3PK, siki BUKOpHCTOBYIOTHCS i ypaskeHHs briJIA

Tuno 3PK

Ilo3Hauen
HA

HaiimenyBanHs
3€HITHOT'O

cHapsay

Kanio
p, MM

ITouaTkoBa
IIBUIKICTD,
m/c

CKOpOCTpUIbH
ICTh,
MOCTPLII/XB

Edext
HMBHA
JTaJIbH
1CTh
ypaxe
HHS,
M

3V-23-2

O0D3

O®3T

OCKOIKOBO-
¢yracHi
OCKOIKOBO-
¢byracHi
3aIaIroBaIbHi

23x152

980

2000

2000

3CY-24
“Innaxa

O0D3

OD3T

OCKOJIKOBO-
¢yracHi

OCKOJIKOBO-
¢dyracHi
3anaIf0BaIbHI

23x152

980

660

1500

2C6
“TyHryc
Ka

O®3T

OCKOJIKOBO-
¢byracHi
3anaJI0BaIbHI

30x165

970

4000

2000

3CY
“I'enmapnx

HEI

AHE
AD

OCKOIKOBO-
¢byracHi
3aIaIroBaIbHi
[Iporpamuuii
OCKOJIKOBUI
CHapsif 3
MOBITPSIHUM
i IPUBOM

35x228

1175

550

3000

3AK C-
60

YOP-281

3Y06

307

OCKOJIKOBHIA 13
yAapHUM
M1 IPUBHUKOM
OckonkoBHii 3
0C3KOHTAKTHUM
T1IPUBHUKOM
Kepoanwmit
CHapsnI 3
NUCTAHIIHHIM
i IPUBOM

57x348

1000

120

5000

3AK
“Skynex

HEI

OCKOJIKOBO-
¢yracHi
3anaII0OBaIbHI

35x228

1175

1000

4000
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[Iporpamuuii
OCKOJIKOBHI1
AHE
CHapsI 3
AD P
MOBITPSTHUM
i IPUBOM

[Ipu cTpinebi mo manopo3mipaum bnJIA BuUMagoK MpsIMOTO BIIyYEHHS CHApsAy B Taky LiIb
MPAKTUIHO HEMOJKJIMBHUH, TOMY CHUCTEMa IiJpUBY OOHOBOI YaCTWHU 3EHITHOTO CHapsIy MOBHHHA
Oyt Oe3xkoHTakTHOI. CHapsi MOBUHEH MaTH CUCTEMY AUCTAHI[IHHOTO IMiJIPUBY, 10 3a0€3MeYUTh
YTBOPEHHS 30HY OCKOJIKIB Y MICIIi 3HAXO>KEHHS 11111 Ta ii ypaxeHHs Oye Oinbline eeKTUBHE.

Jnist BUKOpHCTaHHS BOTHENAJIbHO1 30p0i HeoOXi1HO 3a0e3MeYnTy BIyYeHHS B LUIb €JIEMEHTA,
0 ypakae, 1 HOoro IOCTaTHIO Mit0 1o Iimi. IMoBipHicTh BiyueHHs y BrnJIA 3amexwuts Big Horo
PO3MipiB 1 AMCTAHIIIT CTPUIBOHU, @ TAKOXK KYITYaCTOCTI Ta BIYYHOCTI CTpuibOu. Ha maito enmemenrTa, o
ypakae 1o 1Tl BIUTUBA€ HOTO KIHETUYHA €HEPTisd, SKa 3aJIeKUTh BiJ TyJIbHOIT €Heprii Ta BiACTaHi 10
uim. TakuMm yuHOM, xapaktepucTuku bmnJIA, 30kpema Horo po3mipu, BHCOTa TOJBOTY Ta
HIBUJAKICTh PyXY, IPSMO BIUIMBAIOTh HAa IMOBIPHICTh HOT0 YpasK€HHS 3 BOTHENaJIbHOI 30poi.

Boronp mo Takii I1iji BEAETHCS, SIK MPaBWIO y JEKUIbKa TOYoK Ha aaimbHicTh 700-1000 M,
3aropo/pKyBaJIbHUM Ccrioco00M. OCHOBHMM IOKa3HUKOM TaKHMX IIeH € MIBUAKICTh iX pyXy, fKa
BIUIMBA€ HA BHIIEPE/DKCHHS TOYKM MPHUIIIOBAaHHS, TOMY HEOOXiAHO 3HAYHO BHUHOCUTH TOYKY
MPULILTIOBAHHS, IO CYTTEBO 3HIKY€E IMOBIPHICTD BIYYEHHS B IIUJIb Ta ii ypaskeHHS.

Kpim Toro, HEOOXiHO 3ayBa)KWTH, IO 3aCTOCYBaHHS 3€HITHO-PAKETHOTO O30pOEHHS IO
Manopo3MipHuM brJIA € HeeeKTUBHUM Ha HEJOLIIBHUM 3 €KOHOMIUHOI TOUKHU 30pY.

B mmx ymoBax oOmHUM i3 CIOCOOIB YypaKeHHS MaJOUIBHIKICHI, MasoBHCOTHI BnJIA e
BUKOPUCTAHHS OCKOJIKOBHX 1H)KEHEPHUX OOEIMPUIIACIB PI3HUX THITIB, TPUHIUI SIKUX 3aCHOBAaHUN Ha
YpaKEeHHI TOBITPSHOT 111711 BUCOKOIIBUAKICHUM TIOTOKOM BEJIMKO1 KUTBKOCTI ypa)kKarounX €JIEMEHTIB
(0CKOJIKIB) 3 PI3HOIO KOHPITYpalli€lo, IKi BAKUAAIOTHCS 3apsiioM Opu3aHTHOI BHOYXOBOT pEYOBHHHU.

Ominka epeKTHBHOCTI OCKOJKOBOI il JJsl YpaKeHHS TaKUX MOBITPSAHUX LUIEH Mae psia
0COOJIMBOCTEH, SIKI HEOOXITHO BPaxXOBYBATH Iij Yac MPOTU[II MaJOMIBHAKICHUM, MaJOBHCOTHUM
brJIA, a came:

MIBUJAKICTH IIUJII MOKE IMOPIBHIOBATUCS 31 HIBUAKICTIO OCKOJKIB, TOMY YacOBI MOKa3HUKHU
MOJILOTY OCKOJIKIB JI0 TOYKHM 3YCTpidi MOBITPSHOI IiJIi 3MIILy€THCS Ha BiJICTaHb, SKOIO HE MOXHA
3HEXTYBaTH,

XapakTepHI PO3MIpH 30HU YpPaKEHHS TPH 3HUIICHHI TOBITPSHOI LI MalOTh BiAMOBIIATH
po3MipaM AaHOl Wi, Ky HE MO)XKHA BBa)KaTH MaJIOPO3MIPHOIO, a TIOJIE OJHOPITHUM Ha MPOEKIIil
1111, HEOOXI1HO BPaXxOBYBaTH MPOCTOPOBE PO3TALTYBaHHS LILJIi.

[Ipu Bu3HaYeHi e(peKTUBHOCTI OCKOJIKOBOI il Ha BmJIA po3risgaroTbecs TaKOX MHTAHHS
MMOYATKOBOT Ta KPUTUIHOI IMIBUAKOCTI PyXy OCKOJIKIB Ta iX XapaKTepucTuku (popma, po3Mipu, Bara,
Matepian). [lpu 1bOMy OCHOBHUM MPUHIIUIIOM YPaXKeHHS JAHOI LI JIJIsl OCKOJIKOBUX OO€MPUIIAciB
€ BU3HAUCHHs BIUIUBY OCKOJIKOBOI'O IMOJISI Ha I SKI ypa)kaloTbCs 3 OCHOBHUMH I1apamMeTpaMu
OCKOJIKIB.

Ha puc. 1 cxemMaTM4HO IMOKa3aHO PO3MOALT OCHOBHHX IapaMeTpiB OCKOJIKOBOTO TIOJS 3
OCHOBHMMU IapaMeTpaMH OCKOJIKIB.
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OcKoIKORe ToJIe
MOMATEOBS B MOKICTE | Fgl:
EPHTHAHE TNRAAKICTR | Pisl.

Y
Ockonxn
MaTEpian,
mara (m).
— TN
Pparmis dopma
EIRBEICTE (0],
EYTH POSABOTY. posmipu (H).
Y
Kvasn
Tnninap

Preanmii

HapaMeTpl dopan;

offen

Pucynok 1 — Cxema OCHOBHUX MapaMeTpiB OCKOIKOBOTO OIS

OckonkoBi  Ooempunacu MOXYTb ©(EKTUBHO BUKOPUCTOBYBATHCA IS YPaKCHHS
MAaJIOIIBU/IKICHIX, MaloBUCOTHUX BrnJIA Ta cTBOpeHHS cucTeM (KOMIUIEKCIB) MPOTHAIl TaHUM
3aco0aM 3 BpaxyBaHHSIM OCHOBHHMX MapaMeTpiB OCKOJKOBOI il Ta (hakTOpiB IO BHIUIUBAIOTH Ha
YPaXKE€HHS IaHUX IIeH.

OTxe OCHOBHMMH (hakTOpaMH, IO BHIUIMBAIOTh HA YPAKEHHS MAaJOMIBUAKICHUX,
ManoBucoTHux brJIA e:

30BHINIHBO-TPAEKTOPHI MapaMeTpH (MBUAKICTh PYXY, BUCOTA, TUPEKIIHHHUMA KYT);

KOOpJMHATH Ta yac 3HaxopkeHHs briJIA y 30H1 ypakeHHS;

JIeMacKyIo4i 03HAaKH, iX TEOMETPUUHI IMapaMeTpH, KOHCTPYKTHBHI OCOOIMBOCTI Ta MaTepiaiu
KOpITyCy;

cuJia onopy cepeaowuina (KoedimieHT ormopy moBiTps);

CYTMpPOBIiJ LiJIi Ta HaBeJIeHHS 3ac00y YpakeHHs Ha IIiIb;

KUTbKICHHI TOKa3HUK 3ac00iB ypaxxeHHsS (ypakalouuxX €JIEMEHTIB), HIUIbHICTh ypaKalounx
€JIEMEHTIB, HIMPHHA (PO3MIpH) 30HU YPaKECHHS;

JANBHICTh ypaXKeHHS Ta ieHTUdIKaIis (pPO3Ii3HAHHS) MTOBITPSHOT LTI,

TOJIChKUH (pakTop (30poBa BTOMA, Yac HA MPUUHATTS PIIICHHS, HU3bKIM PIBEHb aKyCTUYHOTO
urymy);

NOKa3HHUK €()EeKTUBHICTH/BapTICTh.

AHaii3 croco0iB MPOTHIIT MaJIOMBHIKICHUM, MaJOBUCOTHMM brJIA mokaszaB, mo gaHe
MMUTAaHHS MOTPEOYE MOIIYKY HECTaHIaPTHUX PIlIEHb, K1 3a0e3neunsii O miABUIICHHS e(DeKTUBHOCTI
KOMIUIEKCY 3aXO/liB BUSBJICHHS Ta ypaxkeHHs brJIA.
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BucHoBku. Ha cporojHi BUKOPHUCTaHHS Pi3HHX CIIOCOOIB MIOAO MPOTHII MalOpO3MipHUM,
MoJI0BUCOTHUM BnJIA € mpiopuTeTHUM 3aBIaHHSAM, NPU L[bOMY HEOOXIJHO 3BEpHYTH yBary Ha
BUKOPHCTAaHHA 3aCc00iB, SKi BUKOPHCTOBYIOTh OCKONKOBY Ait0 Ha bmJIA sk edexTtuBHU crocid
ypaskeHHS L1

Y wmii poOOTI mNpoBeAeHHM aHali3 OCHOBHUX CIOCOOIB MPOTHUJII MaJOpO3MIPHUM,
MOJIOBUCOTHUM bmJIA - pamioenekTpoHHOTO TMOJABJICHHS, YPAKCHHsS €HEPTeTHYHOIO 30pO€l Ta
¢i3nuHe 3HUINEHHS. Bu3HaueHO OCHOBHI (akTopu, SKi BHUIUIMBAIOTh HA YPaKEHHS JaHUX
noBiTpsHUX L1el. [lokazano, mo HalOUIbII eQekTUBHUM € ypaxeHHs: briJIA xmaporo ockonkis. B
MOJANBIINX JOCITIUKCHHSAX BpaxyBaHHS BU3HA4YCHUX (DAaKTOpiB, IO BIUIMBAIOTH HA MPOTHIIIO
briJIA, n03BOMATE MIABUIIUTH €(hEKTUBHICTh 3aCTOCYBAHHS PI3HOMAHITHOTO O030POEHHS MPOTH
briJIA, 30kpeMa, 1 3a paxXyHOK BUKOPHCTAHHS OCKOJIKOBUX BUOYXOBUX MPUCTPOIB HAMIPABIEHOI Aii.
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ANALYSIS OF WAYS TO COUNTER LOW-SPEED, LOW-ALTITUDE UNMANNED AERIAL
VEHICLES

According to the experience of modern warfare, there is a tendency to increase the number of
unmanned aerial vehicles used to destroy equipment, personnel and various objects. Losses of weapons,
military equipment and personnel from such weapons have become the largest in comparison with other
means of destruction.

To counteract such weapons, various anti-aircraft missile systems, electronic warfare equipment,
and mobile fire groups are used. The most problematic issue for destruction means is the destruction of
low-speed, low-altitude unmanned aerial vehicles due to their design features and wide range of
applications. The main ways of countering such means are radio-electronic jamming, energy weapons
and physical destruction.

The article analyses the ways of counteracting low-speed, low-altitude unmanned aerial vehicles
and presents the main factors that affect the defeat of these air targets. The article describes the procedure
for neutralising UAVs by means of electronic jamming, and considers the issues of defeating them with
energy weapons. The article analyses the use of destruction means such as anti-aircraft guided missiles,
high-explosive fragmentation and high-explosive incendiary anti-aircraft shells, fragmentation
ammunition of various types, their advantages and weaknesses.

Key words: unmanned aerial vehicle, means of destruction, anti-aircraft missile systems,
fragmentation munitions, fragmentation effect, fragmentation explosive device of directed action,
electronic warfare.
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OIIIHKA E®GEKTUBHOCTI 3ACTOCYBAHHS CTPLIELILKOI 35PO1
BJIN)KHBOTI'O BOIO KJIACY PDW (PERSONAL DEFENSE WEAPON)

Y cmammi npoeedeno oyiniosanns ocHoGHUX Oolloeux eénacmueocmeil cmpineubkoi 30poi Kiacy
PDW (Personal Defense Weapon) (Jani — 36posa knacy PDW), iimogipuicme ypasxcenns wyineii na
KOPOMKUX Ma CePeoHiXx OUCMAHUIAX, OUIHIOBAHHA e(eKmMUGHOCMI 6UKOHAHHA CREeUUPIUHUX 602HEGUX
3ae0any. boiioge 3acmocysanns 306poi knacy PDW ocobnueo eunpagoane y cumyayiax, Koau nompiono
eéecmu 0011086i Oii 6 ypOanizoeaniii micyesocmi 6 ymosax micma (3axXonjieHHs ma 3a4UCMKA RPUMILLEHD)
npu UbOMY, MIHIMI3YIOUU PUUKU HONAOAHHA NIO 6020Hb 30POT YUELILHO20 HaceleHHA abo nid yac 0oie
Ha 00’ckmax iHGpacmpykmypu y 6uznadi 3a600CbKuUX KOMYHIKauiil, amomMHux cmanyii abo 00ie y
mepminanax aeponopmis. OOHicI0 3 HAZATLHUX NPOOIEM, AKA HOCHMAE HA CbO2OOHI — Ue HeOOCMmAMmHA
KinbKicmb cyuacnux 3paskie 30poi knacy PDW e apcenani 3opounux Cun Ykpainu. /Ina npuxnady
siomimumo, wio ¢ kpainax HATO ma inwux 3axioHux 0eprcasax akmueHo 6NpPoBAOIHCYEMbCA CYUACHA
30pos knacy PDW maxa, ax: FN P90 (benvecia) abo HK MP7 (®PH) [1]. L{a modenv 8iopiznacmocs
KOMRAKMHICMIO, BUCOKOI) 602HEE0I0 NOMYIICHICMIO mda 30amHICHI0 npodueamu O0eAKi Ccy4acHi
iHOUGIOyanvbHi 3acodu 3axucmy 3a60AKU GUKOPUCHAHHIO CREUIATbHUX 8UCOKOWIBUOKICHUX 00cnpunacie
Mmanozo kaniopy. B ceorw uepzy, pociiiceka ghedepauin wiupoko euKopucmogye 306cim iHwiUil niOXi0 y
6U2NIADI 3ACMOCYBAHHA YKOpoYeHUx eapianmie aemomamie muny AKC-74Y piznux mooudpikayiil,
mak 36anoi ycim gioomoi naramepopmu AK.

Ouyinioeanna OCHOGHUX 00I06UX 6/1ACMUGOCHENl MOXce Oymu 6uKopucmane 011 OUIHKU
eépajicarouoi Oii Kyni Ha jHcugy cuiy HPOMUBHUKA, AK OOUHOUHUMU ROCMPIIAMU MAK i 6¢0CHHAM 80ZHIO
uepzoi0 Ha KOPOMKUX, OIUINCHIX MA cepeoOHiX OUCMAHYIAX, He0OXIOHO 8PaAX08Yeamu Memeopoi0ziuni ma
oanicmuuni ymoeu, 3abe3neyumu 0i1bul MOUHE YPANHCEHHA Yiell ni0 4ac 6UKOHAHHA 00II08UX 3A60aHb
3a pAXyHOK KOMRAKMHOCHI 30poi ma npoouenol 30amuocmi Kyai y 61u3bKoMy 6010 uu 0711 camo3axucny
CMPINbYsA 6 YMOBAX OOMEINHCEHO20 NPOCMOPY.

Kntouoei cnosa: 30posa knacy PDW, epexmuenicmo cmpinoou, noxazHuku egexmugHocmi,
Kpumepii egpexmusnocmi, pociiicbKo-yKpaincoKa 6iiiHa, KOPOMKOCMEOAbHA 30pos.

Beryn Ta nocraHoBka nmpodJemMu. BpaxoByroun cBiToBHI T0cBiz, 30kpema kpain HATO Ta
I3painto, Ykpaini >KHTTEBO HEOOXITHO PO3MISIHYTH MOXKJIMBICTH MEPEXO0Iy OKPEMHUX IITYPMOBUX
MiAPO3AUTIB (TAKTUYHUX TPYI) Ha 3pa3ku 30poi knacy PDW, ski 6 BignoBigaiy cy4acHUM BUMOTaM
BEJICHHs OOWOBUX il B ypOaHI30BaHMX Ta MPOMHUCIOBUX paioHaX. 3BaKalOYM Ha BapTICTh
3aKOPJIOHHUX MOJENEH, pO3BUTOK BIACHMX YKpPAiHCBKUX 3pa3KiB 30poi IbOTO KIJIACy 103BOJIHUTH
3HU3UTH 3JICKHICTh BIJl 1HO3EMHHMX ITOCTAYAJIBHHUKIB 1 3a0€3MEeYUTh HAIIOHATbHY OE3MeKy Yy
JOBFOCTPOKOBIH MEPCIIEKTUBI.

AHaJTi3 OCHOBHMX JOCJTiKeHb i myOJiikaniii. PesyiapTaTi mpoBeaeHOro aHajizy HayKOBHX
JDKEped Ta Tmpallb MOKa3ajy, IO BiAMOBIIHO 10 MPOBEIECHUX JOCTIKEHb ICHYIOUUX MOozenei 30poi
HayKOBIII HE aKIEHTYyBaJu yBary Ha ICHYIOUl MiJIXOAW CYTTEBHX BIACTUBOCTEH, SIKI IMpHUTaMaHHI
30poi kiacy PDW. BorueBum 3aBnanusm 30poi kitacy PDW € ypaxkenHs abo mpuIylIeHHs il Ha
oyt 0010 (HaAaHECEHHsS BOTHEBOTO Yypa)KeHHS JIIOJIMHI (BUBEACHHS 1i 31 CTporo)). st oriHoBaHHS
pe3yabTaTiB cTpiIbOM OyJI0 3aCTOCOBAHO TEOPi0 WMOBIPHOCTI: pe3yJabTaTH CTPIILOM OJHUM
MOCTPUIOM TIO IIUTi, pE3yJbTaTH CTPUIBOM 3 KIJIBKOX TMOCTPUTIB MO IIUT, pe3yJbTaTH CTPUILOU
KOPOTKMMHM Ta JJOBTUMH 4YepraMmu Mo I, yac nepeOyBaHHs 11l y nodi 3opy. CyuyacHe nosie 6010
BHMAaraTuMe BiJl MPOTHOOPUYUX CHJI OUTBIII TOUHUX PO3PAXyHKIB BOTHEBOTO YPaXKEHHS MPOTUBHHUKA,
3 METOI CKOPOYCHHSI JIOTICTHYHUX MOKJIMBOCTEH BIHCHK IIOMO IMOCTAYaHHS BEIUKOI KUTBKOCTI
OoernpuriaciB Ha 1oJie OO0 HE3aJIeKHO Bija KamiOpy 30poi, 13 BUKOPUCTAHHSM HOBUX 1HHOBAITIHHUX
croco0iB 3aCTOCYBaHHS KOPOTKOCTBOIBHOI 30poi [2].
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MeTo10 €TATTi € IPOBECHHS aHAII3Y cTpienpKoi 30poi kiacy PDW, nmoka3 edekTuBHOCTI
00HOBOTO  3aCTOCYBaHHS BHIIE3a3HAUYEHOro Kjacy 30poi 3  ypaxyBaHHSIM KiHEMaTHUYHHUX
BJIACTUBOCTEH KyJIi, YHIBEpCAILHOCTI 30p0Oi Ta TOYHOCTI MOMAJaHHS KyJi B IUIb Ha KOPOTKUX Ta
CepeHIX TUCTAHIIISX.

Bukaax ocHoBHoro marepianay. I3 Biakputux 1HQOpMaLiMHMX [KEpea BIAOMO, IO
pe3ynbTaT CTPIIBOH 3 KUTBKOX MOCTPLTIB MO Il MOke OyTH pi3HUI — BiJl TOBHOI BiJICYTHOCTI 10
olHOro abo HaBiTh KUIbKOX BiIy4yaHb. be3nocepeaHbO BiIyyHa CTpuIbOa XapaKTepU3yeTbCS Tak
3BaHO0 edektuBHicTIO [3]. I Tomy edektuBHicTh 30poi kiacy PDW B MiCbKHX YMOBax MOXKe
BHU3HAYATHCS TIEBHUMHU HOTO BJIACTUBOCTSAMH, SIKi BIUIMBAIOTh Ha BUKOHAHHS OOMOBUX 3aBIaHb Y
minpHO  3a0yloBaHMX  palloHax Tak, fAK Kylasd € OamictuuHuM  cHapsaoMm. Came
e(EeKTHUBHICTh 3aCTOCYBaHHSI CTBOPIOE MEPEAYMOBH ISl IITYpPMOBOTO TMiAPO3/ALTY BHKOHYBATH
BOTHEBI 3aBJaHHS MIBUIKO 1 3 MiHIMAJILHOIO BUTPATOIO OO€MpHUIIaciB. Y MICTi, Ji€ JiHig BOTHIO YaCTO
oOMexeHa BY3bKUMH BYJIHISIMHU, OyIiBISIMH Ta iHIIMMH TEPEIIKOJAaMHU Bifl 30poi BUMaraeThCsi He
TUTbKA BHCOKa TOYHICTH [4], ame ¥ IIBHIKE MEpPEHECEHHS BOTHIO MK Iimsamu. Ile 0coOamuBoO
BAXIIMBO y BUIMAJKax, KOJH B 30HI OOHOBHX il (CEKTOpi CTPUILOM) HECIOMIBAHO MOXXYTh
3’aBUTHCA MUpPHI MemikaHii. Kpim Toro, 30pos kimacy PDW moBuHHa JeMOHCTpYBaTH BHCOKY
e(eKTUBHICTh [5] Ha KOPOTKHX IUCTAHIIAX ajpke Ol HalgacTimie BeAEThCS Ha BIJACTAHAX BIiJ
KUIBKOX METPIB JI0 KUIBKOX JECATKIB METpiB. BaJIMBO TakoXK BpaxOBYBaTH, IO CTPLIEIhL MOXKE
CTHKATHCS 3 OOMEKEHHM OTJISIIOM 4epe3 OyaiBii abo iHON MiChKi KOHCTPYKIii abo 3aBai, IO
BUMarae BiJg 30poi IMIBHIKOI ajamTaiii A0 3MIHM HampsSAMKy BOTHIO Ta amOiJIeKCTepHOTro
xBaty. OCHOBHUMH KPUTEPiIMHU €()EKTUBHOCTI CTPIIbOM B TAKUX YMOBAX € IIBUJKICTH pearyBaHHS
Ta 37aTHICTH 30epiraTé KOHTPOJb HaJa 0OCTaHOBKOIO [6-7] B yMOBax 0OOMEKEHOTO MPOCTOPY Ta
PYXY CTPUIbLIS, @ TAKOXK TOYHICTh BIIyYaHHS.

Binomo, 1110 BOrHEBE 3aB/IaHHS BBaXKA€ThCSl BUKOHAHUM 332 YMOBHU X04a O OJTHOTO BIIyYaHHs B
b [8]. ToOro 3aranbHa WMOBIPHICTH ypaXKEHHS IUII BU3HAYAETHCS THM, IO XO04a OM OAWH 3
MOCTPUIIB € BIyYHUM. TOJ1 PUTOPUYHUM € MUTAHHS: 3 K01 BifcTaHi? Came epeKTHBHICTh Oy/b-
SKOI CTpUIebKOT 30poi CyTTEBO 3aleKUTh BiJ JAIbHOCTI CTPLALOM Yy BHIVIAAI pajaiyca Koja
pe3yIbTaTUBHUX BIy4YaHb (Tadi. 1):

r, =1,76\Bs - B6

1)
me "'n — paziyc KoJa pe3yIbTaTUBHHUX BIIyYaHb,
Bs 1a B6 — BIANOBIHO CepeIMHHI BIIXUJICHHS IO BUCOTI Ta Y OOKOBOMY HAIPSIMKY.
Tabmums 1.
Po3paxyHkoBa BenmnunHa BiydaHb B pajiyc KiJ IJis 3HaUeHb Be Ta BO
Bs Bo Ty ( /l/l)
0,05 0,03 0,1026
0,04 0,04 0,0996
0,06 0,02 0,1113
0,03 0,05 0,1026
0,07 0,01 0,1245
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Pucynok 1 - Pesynbrat Bydans 30poi knacy PDW y paniycu

xona "' s cepeHix BimxmieHb 110 BUCOTI (B6) Ta GOKOBOMY HanpsamKy (B6)

VY Bunajaky cepii HOCTPiIiB, U0 € XapakTepHUM Juis 30poi kiacy PDW, iiMoBipHicTh X04a 6
OJIHOTO BITy4YaHHS MOKJIUBO [9] po3paxyBaTH fIK:

A=1-0-p) 2

1e, P — KIMOBIPHICTh BIyYaHHsI IPH OJTHOMY ITOCTpLIi;

N — KIJIBKICTh TIOCTPIIIB.

[Ipumyctumo, 1o MU MaeMO MMOBIpHICTh BIy4YeHHA P [uig 30poi kmacy PDW na piBni 0,4
(40%), po3paxoBaHa MMOBIpHICTh X0ua O OJHOTO BIy4YaHHS MiJ 4ac 1-5 mOCTpLNiB Mae HACTYyIHHM
Burisi (Tabmus 2):

Tabm. 2.
Po3paxoBana MOBIpHICTE X04ua O OJTHOTO BIyUYaHHS JUIs Cepii I’ SITH MOCTPLITIB
KinmpkicTh mocTpimis VIMOBipHiCTb BITy4aHsb MMoBipHicTh X0ua G¥ 0HOTO

(n) (V) BIy4aHHsA (P

1 0,4 0,41

2 0,4 0,64

3 0,4 0,784

4 0,4 0,8704

5 0,4 0,9224
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Pucynok 2 - I'pagik iiMOBipHOCTI X04ya O OJJHOTO BIIly4aHHS BiJl KUJTBKOCTI IOCTPLJIiB

Ha rpadiky moka3aHa 3ajie)XHICTh HMOBIPHOCTI Xo4ya O OJHOrO BIy4YaHHS BiJ KUIBKOCTI
HOCTpLIIB. SIK BUIHO, 31 30IBIIEHHAM KiIBKOCTI HOCTPLNIIB (N) HMOBIPHICTB BIy4aHb (Pgryy ) 3pOCTAE
Ta HaOJIMKAETHCS 10 OJTHOTO BIYYaHHS.

Lle#t MmaTemaTHuHHI BUpa3 € ckianoBoro “Konmerniii iMoBipHOCTI Bay4yanHs B 1iip” [10,11].
Bona rpyHTyeThCS Ha TOMY, HIO 3 KOXKHOIO HACTYITHOIO CIIPOOOI0 MMOBIpHICTH X04a O OJHOTO
BIIy4aHHs 301mbInyeThbes. OMHAK T Yac pPO3paxyHKIB BapTO BPaxoOBYBaTH HE JHIIe 0a3oBy
HMOBIpHICTb BIy4YaHHS, a ¥ 30BHIIIHI YMOBH, 1110 BIUTUBAIOTH HA IIei MOKa3HHK:

— BiTEp, CHJIa 1 HANPSMOK SIKOTO MOXXYTh CYTTE€BO 3MIHIOBATH TPAEKTOPIIO KyJIi, 3HIKYIOUH
HMOBIpHICTb BIy4YaHHS;

— BIJICTaHb JI0 [T, TOOTO UMM OUNIbINA BiJICTaHb, TUM MEHIIA KMOBIPHICTh TOYHOTO MOCTPILITY
gyepe3 3pOCTarody PO3CIIOBaHICTh KYJIIb;

— TIOTO[HI YMOBH y BUIJISI/II JIONTYy, CHITY a00 TyMaHy, III0 MOXKYTh HETaTHBHO BIJIMBATH HA
BUJMMICTG 1 IIBUAKICTD KyJIi, 3HHKYIOUH HMOBIPHICTD BIyYaHHS;

— BTOMa CTpPUIbISI, a came (QI3WYHUN Ta MOpaJIbHUN CTaH MOXKE 3HAYHO TOTIPIIyBaTH
TOYHICTb, OCOOJIMBO MiCIs TPUBATUX O0IB UM MPU HEOOXIAHOCTI MIBUIKOT CTPLIBOH.

VYV peanpHux ymoBax 00w JaHi (PaKTOpW MOXKYTh CHIJIBHO BapifOBAaTHUCS, IO YCKIIATHIOE
MIPOTHO3YBAHHS TOYHHX pe3yibTariB. [Ipore 3aranbHUN NPUHLIMI 3AIUIIAETHCS HE3MIHHUM —
KOKEH JTOJATKOBUH MOCTPLT 301IBIIY€ MIAHC HA YPaKCHHS 111711, OCKIJIBKH HMOBIPHICTh HEBITyYaHHS
3 YCiX MOCTPIIiB 3MEHIIYETHCS 3 1X KUIBKICTIO.

Bimomo, 1o misi ypaXeHHsT OJUHOYHOI JKMBOI LTI 3a3BUYail TOCTaTHHO OJHOTO BIIyYHOTO
noctpiny. Lle TBep/keHHS 3acHOBaHe HAa WMOBIPHOCTI TOTO, IO X04a O OJHA KyJIS Ypa3uTh Lib. 3
KO)KHAM JOJaTKOBUM TIOCTPIJIOM HIAHCH Ha BIIyYaHHS 3pOCTAalOTh, IO 30LIbIIye WMOBIpHICTH
BUKOHAHHS BOTHEBOTO 3aBAaHHA [12,13]. BtiMm, 3a 1ocBigoM 00i0BUX il B pOCICHKO-YKpPaiHCHKIM
BiliHI HaBiTHb 3a iJ€aJlbHUX yYMOB OJWH, JBa YHM HABITh TPH MOCTPUIM HE 3aBXKIU TapaHTYIOTh
BIy4YaHHS B OakaHy 1iib. | Tomy, anst 3011bIIeHHS WMOBIPHOCTI Ypa)KeHHS Wi 3aCTOCOBYETHCA
TaKTHKa CTPUIHOM KOPOTKUMH 4YepramMu. A 3a yMOBHU CTPUIBOHM JIEKiJIbKOMa OJTHAKOBHMHU YEpTaMH,
WMOBIPHICTh YpakKeHH 111 MOXKe OyTH BH3HAUY€HAa HA OCHOBI OJHI€T 3 ypaxXyBaHHSAM HEOOXiTHOI
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KUJIBKOCTI IOCTPLIIB B Uyeprax:

v lgl-R)
13(_1 - P) , 3)

Brim s mporHo3dyBaHHS e€(EKTHMBHOCTI BOTHIO INTYPMOBOTO IAPO3IUTY 3 METOIO
JIOTICTUYHOTO TIUIAaHYBaHHs, HEOOXiAHO BPaxXxOBYBAaTH KUIBKICTh dYepr s KOXKHOI OIMHHMII

CTpLTIEIBKOT 30poi 3a (hopMyJIIOFO:
_ 1g-R)

lg _!Dl -r.s',u.'_] , (4)

1€ Pjuep.) — 0uiKyBaHa IMOBIPHICTh ypaXKeHHs LIl P CTPLILO1 OHIET Yeproro.
Tonai BU3HaYeHHS MOCTPLIIB B O/IHIM Yep31 po3paxoByeThCs 3a (HOPMYIIOIO:

n=sk, (5)

Jie S — KITBKICTh Yepr;

K — moB)xrHa Yepru.

Skmo cTpiib0a BeeThess S HE3aIC)KHUMH YepraMH B 71 TIOCTPLJIIB KOJKHA, a HMOBIPHICTh
ypaxkeHHs ofHieto yeproto Wy , To cripaBeIMBHIA HACTYTHUNA BUPa3:

o lg(l-R)

S=N= —H
lg(l - W
g( ﬂ') , (6)

ne, R — rapanToBana HMOBIPHICTh Ypa)kKeHHS I11Ti;

[Ipupict epeKTUBHOCTI CTPIMTBLOM 3aBISKH 301TBIICHHIO IIUTBHOCTI BOTHIO HEJOCTATHHO IS
BHKOHAHHS BOTHEBOTO 3aBJaHHs I Yac BIy4YaHHsS y IUIb B IHIWUBIAyaJbHOMY OpPOHBOBOMY
3axucTi. HeoOxiaHo MaTu nmeBHUH Halip Tak 3BaHUX T'APAHTOBAHUX BIIyYaHb.

W]_ = Plla), (7)

Jie @ — cepeaHe HEOOX1THE YMCIIO BIIyYaHb JJIA YPKCHHS IIUTI.
SIKmo rpymnoBa LiTb CKJIAJAEThCS 3 M €JIeMEHTAapHUX IIiJIel y BUIJISAL JIMIIE CTPUIBLIB 3
1HIUBITyaIbHOO 30pO€I0, MAaTEMAaTHYHE CIIOAIBAaHHS YHCIIa YPAXKEHUX I MaTUME BUTJISI;

M=mW;, (8)

ne W1 — HIMOBIpHICTh ypaskeHHSI i-i eJleMEHTapHOT L.

Ane HeoOXiTHO BpaxOBYBAaTH Il J0 MOYATKy BEJACHHS ITYPMOBHUX JIii, Ha e€TaIll IJIaHyBaHHS,
BIUIMB BUTpaTH OO€MpPUIIACIB HA iX JIOTiCTHUHE 3a0e3neueHHs. ToOTO, JOT1UHUM € TBEPIKEHHS, 110
Ha ypaKCHHS OJHIE] €JIeMEHTapHOI IUII BUTpAdaeThbcsl NMEeBHAa KiUIbKiCcTh OoempumnaciB Nj. Tomi
HMOBIpPHICTD ypaXKe€HHs 1aHOi 1l ogHUM nocTpiioM — W. OnHak 3arajibHa KiJIbKICTh OO€NpHIaciB
JUTSl TApAaHTOBAHOTO YpakKeHHS 11Tl Oyjie MOCTIHHO 3pOCTAaTH y pasi HU3bKOI WMOBIpHOCTI. [HIITMMU
CJIOBaMH, SIKIIO MIAHCHU BIYYUTH B IIIJIb 3 KO)KHUM HOCTPIJIOM HU3BKI, TO JJIs 1i 3HUIIEHHS TOTPiOHO
BUTPATUTH OUTBIIIE TOCTPLTIB:

NB = N1/W1 (9)
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ne Np — 3aranpHa BUTpaTa OOENpPUIIACIB IS ypaXEHHS OJHIET i1

N1 — KIJIbKICTh Ooenpunacis, AKa BUTPAYAETHCS Ha 11T pu YMOBI
HMOBIpPHOCTI ypaxenas W,

W — iMOBIpHICTh BIIy4aHHS B I[JIb OJTHUM ITOCTPIJIOM.

Po3zpaxynkoBa BenuunHa dYacy 1, sSka MOBMHHa OyTH MiHIMi30BaHa MJis [iJBUIICHHS
Pe3yIBTaTUBHOCTI OOHOBHX il yocoOeHa: BHOOPOM ITijIi Ta HaBEIEHHSM 30poi, TEMIIOM CTPLIBHOH,
IIBUAKICTIO peakilii Ha 3MiHy 00110BOT 0OCTaHOBKH TOIIIO:

T= EJ-J;-..: + Iam + (,Pﬂ - l)ﬂ + j’l'm," E + Iﬁnqa 5
' N, E (10)

ne ty, — yac nomyky uifi, c;

t.4¢ — UAC HaBEJICHHS 30pOi B 1L, C;

N. — TeMI cTpinbOH, MOCTP/XB.;

t;ap — CEpelHIN Yac 3apsKaHHs (Iepe3apsaaKaHHs), C;

E — MicTKICTh (KUTBKICTh MATPOHIB) Mara3uHy;

t,; — cepelHil 4ac yCyHEHHs 3aTPHMKH, C;

g; — IMOBIpPHICTh MOSIBU 3aTPUMKHU B POOOTI 30pOi;

S — KUTBKICTh Yepr.

CykynHu#t yac nepeOyBaHHs el y nom 30py (7,;). sKMH BU3HA4YaeThCs K cyma yacy (y
XBHJIMHAX) TepeOyBaHHs Y TOJI 30pY KOXKHOI LiJT1 1O MOMEHTA BITy4aHHs B Hel:

7=

(11)

ne T; — dac nepeOyBaHHs I-i 1[i1i y 0TI 30pYy (y XBHJIMHAX),

N — KUIBKICTH I[1JIEH.

Otxe, CykKynHUN yac nepeOyBaHHS IUIEH y TOJ1 30py € KPUTHYHO BAKIMBHUM MOKAa3HUKOM
JUIL  ONTUMI3allii TaKTUYHUX pillIeHb, BOTHEBHX KOHTAKTIB Ta INTYPMOBUX i B
nitomMy. AJKe 3pa3ok 30poi, SKHiM 3a0e3leuye BHKOHAHHS BOTHCBOI'O 3aBJaHHS 3a MCHIIUMN
CYKYNMHHUU 4yac mepeOyBaHHsI 1[Il Yy TMOJi 30py, CTBOPIOE YMOBHU 10 3MEHIICHHS BTPAT LITYPMOBOI
TPYyTH 33 PaXyHOK OUTBII IIBUAKOTO 3HM)KEHHS IHTEHCUBHOCTI BOTHIO ITPOTHUBHHKA Y Bi/IITOBIIb.

KinpkicTb  HOCHMOTO OOEKOMIUIEKTY  CTPUIBI, IO 3QJMMIMBCSA MICAS  BUKOHAHHS
MOCTaBJICHOTO BOrHEBOTO [ 14] 3aBmanHs, TOOTO:

r

N
Ny, =|1-—2|-100%

[ . (12)

ne Np — KUIBKICTh BUTpau€HHUX OO€IPHIIACB;
Ngx — KUTBKICTH OO€mpumnaciB B 00€KOMILIEKTI.

3 ypaxyBaHHSIM BHILIE3a3HAYEHUX PO3PAXyHKIB BiJMIUEHO, IO pE3yJbTaTH CTPUILOH
PI3HATHCA:

— pe3yJIbTaTH CTPUILOM OJHUM TOCTPLIOM IO IIiJIi MOXKYTh PI3HHTHUCS 3aJI€KHO BiJ TEBHHUX
yMOB Ta (aKTOpPiB, BKJIIOYAIOYM TOYHICTH MPHUIITIOBAHHS, YMOBH HaBKOJIMIIHBOTO CEPEIOBHUIIA,
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XapaKTePUCTHKH 30pOi Ta KyJIi, a TAKOX MOBEAIHKY Iisti. ToOTO, 32 yMOBH BIIlydaHHS B IUJIb TIOCTPLI
J0csArae CBOET METH, 3aBIalOud IMOIIKO/KEHb abo HeWTpadidyrouu wLijab. besnocepenHbo
e(peKTHBHICTh BIlydaHHS OyJe 3ajeKaTH BiJ] KIHETUYHOI eHeprii Kyumi, i 3JaTHOCTI NMpPOHHKATH
4yepe3 30BHIIIHI MEPemKoan ypOaHi30BaHUX paloOHIB, MPOMHUCIOBUX 30H a00 1HIUBITYalbHOTO
OpOHBOBOTO  3aXHCTy BOPOXKOTO COJjaTa, a TakKoXX CTYNEHs ypaXeHHs Woro, Tak
3BaHUX, KpUTUYHUX YacCTUH Tila. Y pa3l mpoMaxy IOCTpiI HE JOocArae il uyepe3 MOXUOKH
MPULILTIOBAaHHS, 30BHINIHI (hakTopH (BITEp, OMip MOBITPS TOHIO) ab0 yepe3 pyx L. Y IbOMY
BUNAJKY €()EeKTUBHICTb MOCTPLIY JAOPIBHIOE HYIIO. SIKIIO K NMPOTUBHUK OTPUMAaB IOPAHEHHS Y
BUTJISIZII TaK 3BaHOTO YACTKOBOTO YpaKEHHS, JIe KyJisl BIyYHJa Yy MEHII BKIMBY YacTUHY Tija
BOPO’KOTO COJIIaTa HE 3aBJABILU CEPHO3HOI LIKOM, a JIMIIE YaCTKOBO HEHTpali3yBaBIIM Horo, 1e
BHUMarae JI0JIaTKOBUX MOCTPUTIB Uil 3aBEpIICHHS BOTHEBOTO 3aBaaHHs. OTXke, pe3yJbTaTUBHICT
CTPLIEOM OAHHUM MOCTPIJIOM 3aJICKHUTh BiJl TOUHOCTI Ta (i3MYHUX MapaMeTpiB OOEMPUIIACIB, a TAKOXK
yMOB CTpubOu. OIUH BIYyYHHH IMOCTPIT MOXe 3a0€3MeunTH ePEKTUBHE BUKOHAHHS 3aBIaHHS,
IpoTe pomax abo HEMOBHE Ypa)kKeHHs MOTpedye TOJATKOBUX KOPUTYBAHb 1 MOCTPLIIB;

— pe3yabTaTl CTPUIBOM 3 KUIBKOX MOCTPUIIB MO IUII MOXYTh BapiloBaTHCS BiJ IMOBHOL
BIICYTHOCTI BIy4YaHb [JI0 KIUIBKOX TOYHUX TIOMaJaHb. Biydyna cTpinpba BU3HAYae€THCA
e(EeKTHBHICTIO, SIKa € KIIFOYOBUM TIOKa3HUKOM Pe3yJIbTaTHBHOCTI 3acTocyBaHHs 30poi kinacy PDW y
MicbKHX yMoBax. BinmoBigHo edektuBHicTh PDW Oyne 3anexxaT Bii KOMIOAKTHOCTI 3paska, HOro
CKOpPOCTPUTBHOCTI, 3MaTHOCTI JO TOYHOTO BIIyYaHHS Ha KOPOTKHX MJHMCTAHIISIX Ta KOHTPOIIO
BigAaui. JlaHi BIAacTUBOCTI MO3BOJIAIOTH MiAPO3iiaM IIBHAKO BHUKOHYBAaTH BOTHEBI 3aBJaHHA 3
MiHIMaJILHOIO BUTPATOIO OOEMPHUTIACIB, IO OCOOIUBO BAXIIMBO Y MIUTHHO 3a0y0BaHUX paiioHaX JIe
TOYHICTb Ta ONEPATUBHICTh MAIOTh BUPILIAIbHE 3HAUCHHS,

— pe3yJbTaTH CTPUIHLOM KOPOTKUMHU Ta JOBIMMH Y€pPTraMH IO IUJII 3HAYHO BIAPIZHAIOTHCS MK
co0010 3aleXHO BiJl OOCTaBUH 1 XapakTepucTHUK 30poi. ToOTO KOpOTKi dYepru 3abe3nedyroTh
Kpamuii KOHTPoJIb Hax 30poeto kimacy PDW, 1o migBuiye TOYHICTh 1 NIUTBHICTD BIIyYaHHS Y IIUTh.
BoHu 103BOJIAIOTh €EKTHBHILIE BUTpAYaTH OOENPUNACH, 3HH)KYIOUM PU3UK MPOMaxiB, 0COOIUBO
Ha KOPOTKUX AucTaHuigx. CTpinipba KOPOTKMMHU uepramu € e(eKTUBHOIO B YMOBAaX, /1€ Ba)KJIHBa
TOYHICTh, @ CaM€ y MIChKUX O00sx abo mijg vac mrypmy OyaiBens. HatomicTe 1M0Bri depru
301TBIIYIOTH MIBUJKICTh BOTHIO, ajie MPU3BOIATH /10 3HIKEHHS TOYHOCTI Yepe3 BaXKiCTh KOHTPOIIIO
Bimmaui 30poi kimacy PDW. lle Moxke mpu3BeCTH 10 3HAYHOTO PO3CIFOBAHHS KyJb, HaaMIpHOT
BUTpaTH OO€npuUIaciB Ta HaJAMIPHOTO HArpiBaHHs BUPOOY, 110 MOXE MPU3BECTH A0 KIMHA 30poi.
JIOBIi uepru BUKOPUCTOBYIOTbCS IEPEBAKHO [UIS IOJABIEHHSA OMNOPY HPOTHBHUKA, CTBOPEHHS
HIJIEHOTO BOTHEBOTO Oap'epy abo ypaxkeHHs rpynoBux Hijei. OTke, cTpiibba KOPOTKUMH YepramMmu
€ OuTbII e(heKTUBHOIO ISl TOYHOT pOOOTH MO OKPEMHX IUIAX, TOJI SK JOBT1 YEPTd MIIXOIATH IS
CUTYyallild, KOJIM HEOOXIJHO IMOJABHTH BOTOHb MPOTHUBHUKA 200 CTBOPUTH KOPOTKOTPHBAILY 30HY
CYIIUTBHOTO BOTHIO;

—yac nepeOyBaHHS Il Yy TOJI 30pY € KPUTHYHO BAXIUBUM (PakTOpoMm Ui €(eKTHBHOTO
BEJICHHsI BOTHIO 31 cTpijiernbkoi 30poi kimacy PDW. Bin Bu3Hauae MOXJIWBICTH NPHUILTIOBAHHS,
NPUAHATTS PILICHHS Ta 3AIHCHEHHS MOCTpiiry. YuM KOpOTIIMH yac mepeOyBaHHs LTl y TOJ1 30Dy,
TAM CKJIAQJHIIIE BUKOHATH TOYHHMA MOCTPLI, 110 BUMArae BiJ CTPIIBIlI MIBUAKOI peakilii Ta BUCOKOT
MaiictepHocTi. Kpim Toro, oOMexeHWil 4Yac Ha BIydaHHs 30iIbplIye pH3UK MpoMaxy abo
Hee(peKTUBHOI CTPIILOM, 0COOIMBO Y JUHAMIYHUX YMOBAX, TAKUX K MICbKi 001 a00 MIBUIKOTUTMHHI
KOHTAKTH 3 NMPOTUBHUKOM Yy NMPOMHCIOBUX paiioHax. TpuBamimuii yac mepeOyBaHHS Il y MO
30py MIABUINYE€ MOXIIMBICTh YPa)XEHHS Il 3aBASKHA KpamoMmy TMPHUILTIOBAaHHIO Ta BUOOpY
ONTUMAJIBFHOTO MOMEHTY Juisi moctpiny [15]. OTxe, yac mepebyBaHHS IUTL y TOJI 30py MPSIMO
BIUIMBAE€ Ha €(EKTUBHICTh BOTHIO Ta TOYHICTHb CTPLILOM, IO POOUTH MOTO OJHUM 13 KIIFOUOBHX
napaMeTpiB JJis BUKOHaHHS 00MOBUX 3aBJIaHb.

BucnoBku. Otxe, WMOBIPHICTh YypaKeHHS OJWHOYHOI 1 3130poi kmacy PDW
(Personal Defense Weapon) 3aiexuth BiJ KiJIbKOX KJIIOUOBHX (DAaKTOPIB TAKHMX, SK JUCTAHILS 10
1J1I, YMOBH HaBKOJUIITHHOTO CEPEOBHUINA, MAWCTEPHICTh CTPUIBIA, a TAaKOXK PEXKUM BEIACHHS
BOTHIO (OAMHOYHI mocTpinu abo yepru). A came Ha KOPOTKHX JIUCTaHLiAX 30pos kimacy PDW
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JIEMOHCTPY€E BHCOKY C(QCKTHUBHICTh 3aBISKH IIBHJIKOCTI CTPUTHOM, HH3BKIH Biggadi Ta
MaHeBpeHocTi. lle miaBHIlye WMOBIPHICTH TOYHOTO BIy4YaHHS Yy LiIb. ToAl SIK Ha CepemHixX i
JaNbHIX JUCTAHISNX TOYHICTH CTpimbOu 30poi kmacy PDW moke 3HMKyBaTHCS 4epe3 Bigmady i
PO3CiIOBaHHA KyJb, OCOOIMBO MiJl Yac BEJCHHS BOTHIO JOBTMMHU uepramu. HatomicTh HMOBIPHICTD
ypaxeHHs TpymoBoi miji 30poero kiracy PDW e 3HauHO BHIOIO, HA BIAMIHY BiJl CTPiIBOi 1O
OJIMHOYHIN 11171, OCOOMMBO HAa KOPOTKMX 1 CepelHIX AMCTaHLifax. lle 3yMOBIEHO: HIMPOKUM
PO3CIIOBaHHAM KyJIb IiJ] Yac CTPUIBOM dYepramu, IO JO03BOJISIE HAKPUTH OUIbINY IUIOILY Ta
MIJBUIINTA WMOBIPHICTh BIy4aHHS B KiJIbKa LJIEH OJHOYACHO, BUCOKOI CKOPOCTPUIBHICTIO, IO
00yMOBIIIO€ BeCTU O€3MepepBHUIM BOTOHb 1 TUM CaMUM POOUTH HOro €(pEeKTUBHUM ISl YparKEHHS
KUIBKOX H1JIeH y Tpymi, Maioro Bigaayero (mopiBHsHO 3 mnatdopmoro AK piznoi moaudikamii: AK-
74, AKC-74Y) Ta BHCOKOIO MaHEBPEHICTIO IaHOI CTPUICIBKOI 30poi, TUM caMUM 3a0e3Meuyrodyun
MO>KJTUBICTh HIBUAKOTO MPUIUTIOBAHHS Ta MEPEHECEHHs BOTHIO 3 OAHIET 1yl Ha iHmry. OTxe, mpu
CTpiTB01 Mo TpymoBid mimi 30post kimacy PDW e edektuBHOIO 30pO€r0 3aBASKA MOMKIHUBOCTI
CTBOPEHHS MIIJTLHOTO BOTHIO, IO 3HAYHO MiJBUINY€ HMOBIPHICTh YPaKEHHSA KIIBKOX I[iIeH
omHoYacHO. Tako BiAMIYEHO, IO OJHIEIO 13 BIACTUBOCTEH KyJii € MoApiOHEHHS i1 mpu ynapi Ha
OCKOJIKA PI3HHUX BEJHMYMH, SIKI MO CBOiX BJIACTHBOCTSX SBJSIOTHCS 1JEHTHYHHMHU JO OCKOJKIB
OCKOJIKOBO-(DyracHUX CHapsiB apTUIICPIHCHKUX CHCTEM.
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Dr. Tech. Sci. Yakovenko V.V., Nosyk 1.V

ASSESSMENT THE EFFICIENCY OF THE WEAPON APPLICATION PROCESS
CLOSE COMBAT CLASS PDW (PERSONAL DEFENSE WEAPON)

In the article, the main combat properties of small arms of the PDW (Personal Defense Weapon)
class (hereinafter referred to as PDW weapons), the probability of hitting targets at short and medium
distances, and the effectiveness of were evaluated. The combat use of weapons of the PDW class is
especially justified in situations where it is necessary to conduct combat operations in an urbanized area
in the conditions of a city (seizing and clearing premises), while minimizing the risks of coming under the
fire of weapons of the civilian population or during battles on objects infrastructure in the form of factory
communications, nuclear power plants or fighting in airport terminals. One of the urgent problems that
arises today is the insufficient number of modern PDW class weapons in the arsenal of the Armed Forces
of Ukraine. For example, let&apos;s note that NATO countries and other Western countries are actively
introducing modern weapons of the PDW class, such as: FN P90 (Belgium) or HK MP7 (Germany) [1].
This model is characterized by compactness, high firepower and the ability to penetrate some modern
personal protective equipment thanks to the use of special high-velocity small-caliber ammunition. In
turn, the Russian Federation widely uses a completely different approach in the form of the use of
shortened versions of the AKS-74U type assault rifles of various modifications, the so-called well-known
AK platform.

The assessment of the main combat properties can be used to assess the striking effect of the bullet
on the enemy&apos;s manpower, both with single shots and firing in bursts at short, short and medium
distances, it is necessary to take into account meteorological and ballistic conditions, ensure more
accurate hitting of targets during combat tasks due to the compactness of the weapon and the penetrating
ability of the bullet in close combat or for self-defense of the shooter in conditions of limited space.

Keywords: weapons of the PDW class, firing efficiency, efficiency indicators, efficiency criteria,
Russian-Ukrainian war, short-barreled weapons.
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DEVELOPMENT AND RESEARCH OF METHODS
FOR OPTIMIZING MAINTENANCE PROCESSES

Complex technical objects are of exceptional importance in modern society. Such objects belong to
the class of long-term, reusable objects. They are usually expensive and require significant costs for their
operation. To ensure the required level of failure-free operation, technical maintenance (TM) is usually
carried out, the essence of which is the timely preventive replacement of elements that are in a pre-failure
state.

A characteristic feature of complex technical objects for special purposes is the presence in their
composition of a large number (tens, hundreds of thousands) of different types components that have
different levels of reliability, different patterns of their wear and aging processes. This feature requires a
more subtle approach to the organization and planning of TM during their operation.

The problem is that when developing such objects, all issues related to maintainability and
technical maintenance must be resolved at the early stages of the design of the object. If you do not
provide in advance the necessary hardware and software for the built-in monitoring of the technical
condition (TC) of the object, do not develop and “build” into the object the technology for carrying out
maintenance, then it will not be possible to realize in the future the possible gain in the reliability of the
object due to carrying out maintenance. Since all these issues should be resolved at the stage of creating
the object (when the object does not yet exist), mathematical models of the maintenance process are
needed, with the help of which it would be possible to calculate the possible gain in the level of reliability
of the object due to carrying out maintenance, estimate the required costs for this. Then, based on such
calculations, make a decision on the need to carry out maintenance for this type of objects and, if such a
decision is made, develop the structure of the maintenance system, select the most acceptable maintenance
strategy, determine its optimal parameters.

The article considers various methods for optimizing maintenance processes.

Keywords: components, built-in monitoring of the technical condition, reliability level

Introduction. Maintenance (MT) is a necessary component of the operation process a
complex technical object intended for long-term operation. The scope, content and timing of MT
should be fully determined by reliability properties of the object, the conditions and modes of its
use. Effective execution of any MT operation is possible only if the design of the object provides
for specially designed means (for measuring the determining parameters) and the availability and
convenience of the operation are ensured. Determination and optimization of the parameters of the
MT system are possible only on the basis of the application of mathematical models of the MT
processes. Such models should be used in the design process at all stages as the composition,
structure and design of the object are clarified. Known analytical MT models, unfortunately, are not
very suitable for application to real complex technical objects. Therefore, the way out of situation is
to develop a MT model based on the method of simulating statistical modeling.

Formation of the problem. Unfortunately, currently known mathematical models and
methods for calculating the optimal parameters of maintenance processes are of little use for
application to real technical objects. The main drawback of these models is that they either do not
take into account the complex structure of the object at all, or only take into account some of the
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simplest structures [1, 2]. In [3], a comparative analysis of the problems arising in solving
maintenance problems “by resource” and “by condition” is made. An overview of the latest works
in the field of maintenance and repair of complex systems is given. In [4], a theoretical
generalization of known mathematical models of maintenance processes is made. However, these
models do not allow one to build methods suitable for practical use on their basis.

In our opinion, the situation is even worse with mathematical models of maintenance
processes “by condition”. Only a small number of scientific papers are devoted to this area of
research [5, 6].

Main part. Study of the influence variation coefficient on the value v, of the optimal

maintenance level U_;.

From simple physical considerations it is clear that the choice of optimal maintenance level
u_. should depend on the statistical properties of the determining parameter of i-th element. It is

TOI

obvious that the main characteristic on which the choice of optimal value depends U _; is the

variation coefficient of the determining parameter v . The smaller the value v, greater optimal

ui?
value should be u_; .

In the developed ISM, DN-distribution is used as a model of failures of the serviced
elements. A feature of DN-distribution is that the variation coefficient of the distribution v, is equal

to the variation coefficient v, of determining parameter of the element whose failures generate

this DN-distribution [8]. This fact significantly simplifies the study of the properties of optimal
maintenance levels U .. Let us study how the optimal value depends U, on the variation

coefficient of the serviced elements on average v, . The study will be carried out in TOC modeling

mode with a constant monitoring frequency. For all serviced elements we will set the same values
the coefficient of variation operating time before failure v, =v, and determine the same optimal

value U’ . =u’ . We will determine the optimal value U’ according to the criterion

u:o :Cyz[ (ETO 1 uTo’

T)—>min, (1)

where the parameters E  and T_ are fixed. The set E__is a characteristic of the object, the
parameter T _will be varied in a certain range.

Special software has been developed to conduct the study, which allows us to obtain the
dependence of indicator Cyﬂ(E u_,T.) onthe parameters of interest to us. The calculation results

are obtained in the form of corresponding graphs.

We will conduct the study using the example of the test object Test-1. In the DB for the
Test-1 object, we will successively set different values of the coefficient of variation of the
distribution of the operating time before failure of the lower-level structural elements. Then, for
each value v, we will perform calculations in order to determine the optimal value of the

maintenance U__ level according to criterion (1).

to! “10!

We will vary U in the range [0.1; 0.96] with an interval of 0.02. We will perform
calculations under the condition that set E_={132, 12, 11111}, for three values of the inspection
frequency T_: 500 h, 1000 h and 1500 h.

In fig. 1 shows graphs of the dependence of the specific operating cost Cyﬂ(E

u_.,T.)on

to! P10 !
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u, at T _=1000 h for three values of the variation coefficient v: 0.1; 0.5; 1.0.

The graphs in Fig. 1 are provided only to illustrate the type of results obtained. Based on the
totality of all calculation results for the Test-1 object obtained in this study, the graphs shown in fig.
1a were constructed. Similar graphs were obtained for other test objects. In general, their nature is
similar to the graphs for the Test-1 object. Fig. 1b shows the same graphs for the Test-4 object as an
example.
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Figure 1 — Graphs of the optimal maintenance u’, level dependence on the variation v,
coefficient value for different values of the inspection frequency T,

In general, the following conclusions can be drawn from the results of the brief study:
The general idea that the smaller the value of the variation coefficient of the random

operating time before failure of the serviced elements, the greater the optimal maintenance U,

level value should be is confirmed,
Since the value of the variation coefficient for the serviced elements is usually significantly

less than 1 (see table 1), the optimal maintenance U’ levels for different elements should be
determined separately;

If the variation coefficients of the operating time before failure of the serviced elements are
close to 1, the optimal maintenance level for them is u__ = 0.5.

Methodology for optimizing the parameters of the TOC strategy with a constant inspection

frequency.
Problem (1) of optimizing the parameters of the TOC strategy with a constant inspection
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frequency, taking into account definition (2), can be represented as follows:

TO(E:O'U:O’
¢, (E,U:

where T, - is the specified required value of the mean time between failures of the object; ,

TK*) Z -I_OTp ; (2 a)
T') > min, (2 6)

E.,U’ and T - are the sought optimal values of the corresponding parameters.

It has already been noted above that this problem cannot be solved by strict analytical
optimization methods; only an approximate solution to the problem is possible. Let us consider a
method for an approximate solution to problem (2) based on the use of the IMS and the software
implementing it (ISMPN program).

First, we will describe the method formally, present it as an algorithm that is implemented
by the user (expert) in the dialogue mode with the PC. Later, we will consider the technology of
using the software to solve the problem.

Technology for solving the problem.

The considered method is implemented by the user (expert) using ISMPN program. To
apply the method, it is necessary, firstly, to create a DB for the object for which the problem is
supposed to be solved, and, secondly, to perform a step-by-step search for a solution in accordance
with the method considered above. At each (k-th) step, the user must perform the following actions
(items):

1) add one element taken from set E_to the subset of serviced elements E (initially
empty);

2) perform simulation and find a conditionally optimal solution STO; = <ET*O,U y TK*>;

T0 !

3) determine the achieved value of the mean time between failures T~ and check the

fulfillment of the requirement T,” 2T ™. If the requirement is not fulfilled, return to step 1 and

continue the search process. Otherwise, perform the next (final) step;
4) accept the resulting conditionally optimal solution STO: as the optimal solution to the

problem STO; =(E; ,U"T.).

Let us consider the technology for performing each of these steps.

Formation of the set of serviced elements E .

Open the ISMPN program in the Database mode. On the Object Composition and Structure
page (fig. 2), select the element to be included in set E_ in the object's structural structure tree.

Then, in the table that displays data on the selected object, in the PW column (recovery indicator),
enter the value “in” (serviced element) for this element.
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Figure 2 — Entering the “in” attribute for element “12”
All elements for which the “in” flag is set will be automatically included in the current set of

serviced elements E .

The user defines the set of potentially serviced elements E_ in advance, before starting

calculations using this method.
2. Formation of a conditionally optimal solution STO; .

Calculations to determine a conditionally optimal solution are performed in the following
sequence:

- open the ISMPN program in the TO Research | Uto+Tk variation mode. (figure 2 shows
PC screen after completing the calculations);

- enter the boundaries and intervals of variation T_ inspection frequency and the

maintenance level u_, . The parameters of variation frequency T _are selected in such a way as to

find the minimum of the function ¢ (T ) with sufficient accuracy. It is recommended to set U,

the variation range to [0.1; 0.9], the variation interval to 0.05;
- click the Start and perform simulation button.

After the simulation is complete, graphs of the functionsu. (T.), ¢/ (T,), T,(T,) and
K. (T.) will be displayed, as shown in figure 3. T, and K_, are functions of the corresponding
indicators and , obtained with the optimal vector . If it turns out that the function C_, (T.) does not
have a pronounced minimum (the minimum is obtained at the edge of the range [T, T ,]), it is
necessary to change the boundaries and accordingly, T, and T, re-run the simulation.

The found optimal value T "and the corresponding values u”’, ¢’ , T.," and K’ (T ) are
K TO yaI T™H K

displayed on the right, next to graphs.
The obtained values U’ and T' are accepted as the values of the corresponding

parameters of the conditionally optimal solution: STO; = <E;,U;,T;>.
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Figure 3 — PC screen view with function graphs u;, (T,), ¢;,(T,), T,"(T,) and K} (T.)

Evaluation of the obtained results at k-th step of solving the problem.

Based on the value of mean time between failures obtained in current step T =T (STOy),
the condition is checked T," > T,".

If the condition is satisfied, then the obtained conditionally optimal solution STOY is
accepted as the final solution to the problem:

STO: :=STO: .

The process of finding a solution in this case is complete.
Otherwise, if T,” <T,", it is necessary to return to point 1, add another serviced element to

the set E_ and repeat the calculations.

We will illustrate the application of the technique using the example of the test object Test-
The object has 15 recoverable elements. For example, we will set that the 5 least reliable elements
among them are potentially serviced, the data on which are given in table 1. Since all elements are
connected (in terms of reliability) in series, the coefficient of variation of the distribution of the
mean time before failure of the serviced elements is the same as for the lower-level elements, i.e.
v, =1.

Table 1
Characteristics of potentially serviceable elements of Test-1 object

Element | Element name | Mean time to failure
number T,i.h

1 132 10000

2 12 14142

3 11111 14142
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4 KE-131-1 20000
5 KE-131-2 20000

For modeling, we set the following parameters:
T,=20years; C.=10 c.u/h; £™=0.2; N™ =500;

We will perform the calculations in sequence in accordance with the considered technology.

At 1-ststep, we will include E_ element 132 in the set: E = {132}.

1. Open the ISMPN program in Research TO | Variation Uto+Tk mode and set the
following variation parameters:

-for u_: u, <[01;009]; Au,_=0,05;

-for T : [T, T ,1=1[800 1, 2400 h]; AT =100 h.

After this, we will perform the modeling. fig. 4 shows the obtained modeling results.

Using the function graph C_, (T.), we find its minimum and the corresponding conditionally

optimal value T . Then, using the graph u’ (T ), we find the conditionally optimal value . As a

result, we obtain:
TK+ =1300 h; U™ =0,5.

Tol

u’ =u_,(T"). According to the graph, we determine the achieved value of the mean time

ol

between failures T,"= 1343 h.

As a result of the calculations performed at step 1, we obtain the following conditionally
optimal solution:

STO; =(E;.U;,T.)=({132}{0,5},1300u).

0!~ 10! "K

Taking into account that specified requirement for reliability of the object T," =T *=1500 h
with the received TOS parameters is not met, it is necessary to perform the next search step.
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Figure 4 — Function graphs u;, (T,), ¢,,(T,), T, (T,) and K} (T,) for E;, ={132} (v, =1)

But before that, it is necessary to open DB and enter the conditionally optimal value of the
maintenance U_"; level obtained for element 132. The value u_ ;= 0.5 must be entered in the Uto

column for element 132, as shown in fig. 5.
After that, the next (2-nd) step of finding a solution can be performed.

1. At 2-nd step, we add element 12 to the set E” . As a result, we obtain set E ={132, 12}.

2. We open the ISMPN program in Maintenance Research | Uto+Tk variation mode and
perform calculations in accordance with the technology discussed above. After the calculations at
the 2nd step, we obtain the following conditionally optimal solution:

STO; =(E;,,U;.T.") =({132,12}; {0,5;0,4},13004)

To ! To! "k

3. At the 2nd step, we obtain the value of the average time between failures T, = 1485 h. If

this value T,™ does not satisfy the specified requirement, then the next step is performed.
In the table. 2 shows the results of calculations obtained in 5 search steps performed for all
serviced elements present in the set E_ (see table 1).
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Figure 5 — Entering TO u’’ level for element 132

Tok

Table 2
Results of calculations of conditionally optimal TOC parameters for Test-1 object (v, =1)

Values of indicators obtained with

Conditionally opteraI parameters conditionally optimal parameters
Step STO;

number STO;
K E’ ut T ,h T, ,h c. . c.u/h K? &

Tok v
1 {132} 0,5 1300 1343 0,01866 | 0,99870 | 0,156
2 {132, 12} 0,4 1300 1485 0,01663 | 0,99861 0,171
{132, 12,

3 11111} 0,5 1200 1660 0,01461 | 0,99851 | 0,180
{132, 12,
4 11111, KE- | 0,65 1300 1808 0,01361 | 0,99850 0,182
131-1}

{132, 12,
11111, KE-
131-1, KE-131-
2}

0,65 1200 1988 0,01266 | 0,99847 | 0,198

Let the requirement for the reliability level for Test-1 object be T,” =1500 h. Then, based on
the data obtained, we determine the following optimal TOS parameters:

STO,=STO; = <{132,12,11111}; {0,5;0,4;0,5},1200q>.
With the obtained optimal parameters, following values of the indicators will be provided:

64



T,(STO;) = 1660 h;
C,.(STOg) =0,01461 c.u./h;
K, (STOS) =0,99851.

The relative error of simulation results, at which these results were obtained, is &= 0.180.
This solution was obtained under the condition that the coefficient of variation of the
random time to failure v, for all elements of the object is the same and equal to 1. An interesting

question is: how will the optimal parameters of the TOC change in the case of smaller values of v;, .
This question is important because many elements of real technical objects are characterized by a
distribution of time to failure with a coefficient of variation that is significantly less than 1 (see
Table 1). To study this issue, we will perform calculations for the Test-1 object, obtained under the
condition that the coefficient of variation v, for all elements is 0.5.

Fig. 6 shows the graphs of the functions u; (T,), ¢, (T.), T,"(T,) and K (T ), obtained

TO TH

at the first step of calculations for the set E’ = {132} at v, = 0.5.
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Figure 6 — Graphs of functions u;,(T,), ¢, (T,), T, (T,) and K! (T,) for E,, ={132} (v; =0,5)

Tab. 3 shows the obtained conditionally optimal parameters of TOC STO; and the
corresponding values of the indicators T,", ¢’ and K.
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Table 3
Results of calculations conditionally optimal parameters of TOC for Test-1 object (v, =0,5)

Step Conditionally optimal parameters Values of indicators obtained with
number STO; conditionally optimal parameters STO¢
k E uto | TSh T,,h | ¢, culh K P
1 {132} 0,5 2900 1405 0,01740 | 0,99897 | 0,089
2 {132, 12} 0,5 2900 1553 0,01541 | 0,99892 | 0,099
{132, 12,
3 11111} 0,5 3000 1738 0,01340 | 0,99888 | 0,100
{132, 12,
4 11111, KE- | 0,65 2700 1896 0,01248 | 0,99884 | 0,107
131-1}
{132, 12,
11111, KE-
5 131-1, KE-131- 0,45 2900 2086 0,01154 | 0,99881 | 0,113
2}

Based on the data obtained in table 3, and taking into account that T,” = 1500 h, for the case
v, = 0.5 we obtain the following solution to problem (1):

STO,=STO; = <{132,12}; {0,5;0,5},2900q>.

This results in the following values of the indicators:

T,(STO,) = 1553 h;

C,.(STOq) =0,01541 c.u./h;

K, (STO;)=0,99892 (&=0,099).

The following conclusions can be drawn from the obtained results:
1. The optimal number of serviced elements has decreased. Instead of 3 elements that

should be serviced at v, = 1, now, if v, = 0.5, it is sufficient to service only 2 elements;

2. The optimal inspection frequency has increased significantly T " (instead of
T =1200 h, the value obtained is T "= 2900 h).

Figure 1.7 shows the graphs of the function indicators T,” and C,, depending on the
number of serviced elements n(E’ ). The graphs clearly illustrate the tendency for the indicators to

improve even T and C_ decrease in the variation coefficient v, .

Using the example of the test object Test-1, let us consider another question: what is TOC
process in the case of a strategy with a constant inspection frequency, and what are the
characteristics of this process.

Obviously, this is a random process occurring at discrete moments in time that are

multiples of the inspection frequency T . At each of these moments in time, TO of i-th element

from the set E_ is performed with probability p_;.

For research purposes, ISMPN program has built-in procedures that allow accumulating
statistics on the number and frequency of maintenance various elements over a given period of
operation of the object. Based on the accumulated statistics, following indicator estimates are
calculated:
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T . - average frequency of maintenance i-th element;

v, - coefficient of variation the random frequency of maintenance i-th element;
n .- average number of maintenance of i-th element, which is performed during a given

period of operation objects.
Table 1.4 presents the estimates of these indicators obtained in the considered modeling
example for the Test-1 object.
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Figure 7 — Graphs of the dependence indicators T,” and c;, on the number of serviced elements
n(E;) for different values v,

Table 4
Characteristics of the random TOC process of Test-1 object with optimal parameters of TR strategy
STO;
Serviced v =1 v,=0,5

elements -rmi ’ h VTOi ﬁToi -r'roi ’ h VTOi ﬁToi

132 5533 0,83 30,2 6480 0,40 25,9

12 7447 0,86 22,2 8501 0,41 19,7

11111 7420 0,86 22,3 - - -

Conclusions. The best strategy in terms of mean time between failures T, and specific
operating cost C is the “adaptive maintenance” strategy. Then comes the “condition-based

maintenance” strategy. The worst strategy is the “lifetime-based maintenance” strategy. A
maintenance strategy is considered the best if the function graph T,  is located above (for the
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function C;ﬂ — below) in relation to the corresponding graph for the compared strategy. The

maintenance strategy that is the best in terms of the indicator T, is usually the best in terms of the
indicator C;ﬂ , and vice versa.

The “condition-based maintenance” and “adaptive maintenance” strategies are very close in
terms of the indicators obtained. This is explained by their common essence — when performing
maintenance, information about the actual current state of the object is used.

The effectiveness of various maintenance strategies significantly depends on the reliability
and cost structure of the object. If the distribution of the cost restored (including serviced) elements
closely correlates with the distribution of their reliability indicators, the difference in the
effectiveness of various maintenance strategies is reduced. This is clearly seen in the example of the
Test-2 object, for which the least reliable elements are also the most expensive.

The optimal parameters of various maintenance strategies depend significantly on both the
reliability-cost structure of the object and the specified requirement for level of failure-free

operation of the object T,”. The higher the specified value T,”, the greater number of serviced
elements should be included in the optimal maintenance strategy.
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K.T.H., 1ou. Hazapenko O.A., k.T.H., 1ou. ban3zak I'.B.,
K.T.H., cT. 10cJ. JlenkoB €.C., 1.1.H., npo¢. banzak O.B.

PO3POBKA TA JOCJAIJKEHHA METOJAUK ONITUMI3ALIL IPOIIECIB
TEXHIYHOI'O OBCJIYI'OBYBAHHA

Cknaoni mexniuni 00'ckmu y cycninecmei maiomo UKII04HO 8axcause 3nadenns. Taxi 06'ekmu
Hanexcamsv 00 Kaacy 00'€kmis, uio 6iOHOGAIOIOMbCA MPUBATLO20 DAAMOPA308020 3acmocysanns. Bonu,
AK RPAGUIIO, € 00PO2UMU MA ROMPedYIOmb 3HAYHUX eumpam Ha IX excnayamauito. /{na 3ade3neyenns
Heo0XiOno20 pieHsa 0e36iomoeHocmi 6 npoueci ix ekcnayamauyii 3a3euuaii NPOGOOUMbCA MeXHIUHe
oocnyzoeysanna (TO), cymv AK020 nonAa€ y CcE0E€HACHIN 3anoOICHIN 3aMiHi eleMeHmis, o
3HAX00AMBCA 6 CIMAHI nepeod 8iOM08010.

Xapakmepnoio ocooaugicmio CKIAQOHUX MeEXHIYHUX 00'cKmie chneyiaibHo20 NPUSHAUEHHA €
HasaeHicMb y IXHLOMY CKNAOI 8eUKOI KiTbKOCHI (0ecAmMKU, COMHI MUCAY) PDIZHOMUNHUX eJleMEeHmie, W0
KOMNAEKMYIOmMbCA, W0 MAromoy Pi3HUI pieeHb HAOIUHOCMI, PI3HI 3AKOHOMIDHOCMI npoyecie IXHbO20
3Hocy ma cmapinua. L[a ocoonusicms eumazae 6inbur MOHKO20 RIOX00Y 00 OpZaHizayii ma nAAHYEAHHS
TO y npoueci ix excnnyamauit.

IlIpoonema nonscac ¢ momy, uio npu po3podui maxux o06'eckmie yci numannsa, noe'azami 3
DPEMOHMONPUOAMHICIIO MA MEXHIYHUM 00C/1Y208Y8AHHAM, NOGUHHI GUPIULYBAMUCA 6)ce HA DAHHIX
emanax npoekmygeanua o00'ekma. HAxkuio He nepeddauumu 3a3zdaneziob HeoOXiOHI anapamui ma
npozpamni 3acodu 60y006an020 Koumponio mexniuno2o cmany (13) 00'ekma, ne po3podoumu i ne
eOyoyseamu ¢ 06'ckm mexnonoziro npogeoenna TO, mo peanizysamu ¢ ManidOYmHbOMy MOHCTUBUIL 8UZPALU
y 6e3zgiomosenocmi 06'ekma 3a paxynok nposedennsn TO ne eéoacmuvca. Ockinvku 6ci yi RUMAHHA NOBUHHI
eupiwiyeamuca Ha emani cCmeopeHHsA 00'ckma (Konu 00'ckma wie Hemac), HeoOXIOHI mamemamuuHi
mooeni npouecy TO, 3a 00nomo2010 AKUX MOdCHA Oy10 6 npopaxysamu MOMCAUGUIL euUzpauL y pieHI
oe3siomosnocmi 06'ekma 3a paxynok nposedenns TO, oyinumu neooxioni eapmicni eumpamu. Ilomim
Ha niocmaei maxkux po3paxyHKié NpuilHAmMU pilleHHA Npo Heoodxionicmb nposedenus TO ona uyvozo
muny 00'ekmie i, AKWO make piwienna npuiinamo, pospooumu cmpykmypy cucmemu TO, sudbpamu
Haubdinbw npuiinamuy cmpameziro TO, euznauumu it onmumaivHi napamempu.

Y cmammi pozenadaromuvca pizHomanimui memoouxu onmumizauii npouecie MmexHiuHO20
o0bcnyzo8yeanns.

Knrwuoei cnosa: enemenmu, w0 KOMRIEKMyIOmMsca, 60y008aHUIL KOHMPOb MEXHIUHO20 CIMAHY),
pisenv Haoiitnocmi
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OCOBJIMBOCTI IHOOPMAIIMHUX PESOHAHCIB HA TEMY IIOIIN
BIMHU B YKPAIHI B IHOOPMAIIMHOMY ITPOCTOPI
IMPOBIIHUX JEPKABHUX OB’€THAHb

Y oocnioscenni pozenadaromeca ingpopmauinini pezonancu na memy nodiu eiiinu 6 Ykpaini,
chopmosani 3acobamu macoeoi ingpopmayii npoeionux pezionanvHux 06’cOnansv. AKUeHm cRPAMOBAHO
Ha pecioHanbHUll po3noodin KapmuHu nooii y ceimi. bepymoca 0o ysazu pakmopu, aki ennueaiomo Ha
opmysanna ingpopmauinnux peszonancis. Ilpeocmasneno pesyrvmamu aunanizy noeun 3MI ocnosnux
2€0noNimuYHuUX ma pecionanvHux 00’cOnamnv. /locnioxnceno ingopmauiiiny npucymuicmo Hauodinbu
PE30HAHCHUX ROOill Ha memy 6illHU 6 YKpaini, AK 3azanom, maxk i HA MUMUACOB0 OKYNOGAHUX
mepumopisx.

Bcmanoeneno 3azanvHy no3uyiio 6Ka3aHux zpyn Kpaiu, aKy 60HU 3aUMAalOms 6i0HOCHO YKpaiHu y
eiiini. Buseneno napamueu, aKi nOWUpPOIOMs YUaCHUKU IHPHOPMAUIIHO20 RPOCMODY 8iON0BIOHO 00 X00y
nooiii, ma cmeopioeani numu ingpopmavinni pezonancu. Ilpuoineno ysazy posoircnocmam y 3MI kpain-
npubiuHuKie cmopin eilinu y nOOanHi iHGopmauii npo Haudinbui pe3onancui noodii eiltHu 6 YKpaiui.
Haeooambca npuxnadu ix Hapamueie, NPOMUNEHCHUX 34 3MICHOM | pUMOPUKOIO, AKI opmyroms
0CHOGHI THopmauinini pezonancu. Pozenadarwomvca axkmopu, AKi 6UKOPUCHMOBYIOMBCA CHODPOHON)-
azpecopom 0na KopezyeanHsa iH@opmayininozo cepedoguuia AK y GIpMYaibHOMY RPOCMOpI, MaxK i
Qizuunomy, w0 cnpuac opmyeannio no6’A3AHUX 3 YUM HAPAMUGIE HA meMy 6KA3aHUX noodiil ma
YmEopeHHI0 6i0nogioHux ingopmauvininux peszonancis. Ilposooumsca 36’130k inghopmauyiinoi nonimuxu
oepoicas i3 nioxooamu “m’akoi cunu” OnA CMEOPEHHA CHRPUSAMIUBO20 MINCHAPOOHO20 imidicy. Ta
npiopumemamu y euceimienni mem piznumu zpynamu kpain. Hazconowyemocsa, wo indhopmayiiino-
aHasimuyHa disiAbHicmb Wo0do eusie/1eHHsA iHhopmayiliHux pe3oHaHcie ma npedcmaseHHS y
3apy6ixcHomy iHopmayitiHoMy npocmopi 3az2aabHOi 06CMAHOBKU | MUMYACOB0-0KYyNOBAHUX
mepumopiii noeUHHA NPo8odumMucs, nocmitiHo 3 ikcayiero noditi ma Ha/1eHCHUMU 8UCHOBKAMU.
3 o06086’a3k08umM npudineHHAM ysa2u 0c06aAu80CMAM NOAaAHHA I[Hgopmayii pizHUMU
diicepesamu 3 mo4Ku 30py iHhopmayiiiHoi 6e3neKu YKpaiHu.

Knrouosi cnoea: inghopmauiiinuii npocmip, pecionanvne 00’cOnanns, nHapamus, ingopmauiiinui
DPE30Hanc, npeoCmaesieHns, 3acoou macoeoi ingopmauii.

Beryn Ta moctaHoBka 3aaaui. [IpoBenenHs BiacHOro Kypcy iH(GOpMaIiifHOT MOMITUKY Mi]T
Jyac BililHM, 4acTO 3a YMOB BOpPOXXOTO iH(OpMAIifHOTO BIUIMBY, BHMarae OOI3HAHOCTI IIOJO
iH(popMalLiifHOT CUTYyallli CTOCOBHO BIAaCHOI KpaiHM y MOJaHHI 3apyOKHHMHU 3aco0aMH MacoBOi
iHpopmamii (3MI). Ta npuzaineHHs yBaru J0 PETiOHAIBHOTO PO3NOALTY (OpPMyBaHHS KapTHHU
MOJIii y BChbOMY CBITI.

BaxxnmBe 3Ha4ueHHS JU1s1 BeIeHHS 1HQOPMAaLIHHOI TisSUTbHOCTI Ma€ BUBYEHHS iH(OpMAIiitHIX
pe30HaHCIB, AKi (OPMYIOTECS B 1H(OPMALIIHOMY MPOCTOPI CTOCOBHO MEBHUX CYCHUIBHUX SIBUI 1
nonid. Ilpm 1npomy, 1HTEpecC CTAHOBUTH BCeOIYHE BHUBYEHHSI CKJIQJ0BUX, SKE€ BKIIOYAE
PI3HOCTIPSIMOBAHICTh BEKTOPIB PE30HAHCIB, IO CTAaHOBIATH iHTepec. Lo mependauae sk BUBUEHHS
pe30HaHCIB, HasgBHUX B 1H(pOpMaLIHHOMY HPOCTOpPl, TaK 1 (OpMyBaHHS BIACHHUX, BIAMOBIIHO 10
MeTH. Po3poOka IMX NUTaHb CHOPSAMOBYE YBary Ha BIJOBIJIHI HaNpaIlOBaHHS BITYU3HSHUX
¢axismiB [1 - 3] Ta 3apyOikHUX HOCHIAHUKIB [4 - 5], AKI MPUAUIAIOTH yBary sIK BJIaCTHBOCTSM
iH(pOpMaLIIfHUX PE30HAHCIB, TaK 1 KIIIOUOBUM (aKTOpaM, SIKi CKEpOBYIOTH iX (hOpMyBaHHSI.
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Tomy HaykoBHM 3aBJaHHAM CTaTTi € BHU3HAUYEHHS OCOOMMBOCTEH iH(pOpMAIITHUX
pEe30HaHCIB Ha TeMy MNoAil BiilHM B VYkpaiHi, ski (OpMYyIOTbCS 3 MAacHUBIB IOBIIOMIIEHb
pi3HOCTIPSIMOBAaHUX 1H(POPMALIHHUX 3aX0IB YYaCHUKIB iH(OIPOCTOPY.

Bukiaa ocHOBHOro mMartepiajy. 3 1i€ro MeToro OyJjio mpoBeaeHo aHai3 HoBUH 3MI pizHux
KpalH Ta OCHOBHHX T'€OMOJITHYHUX Ta PETiOHATBHHUX 00’ €IHAHBb MIOAO IMPEICTABICHHS HAHOUTBII
PE30HAHCHUX MOAIM Ha TeMy BifHM B YKpaiHi, sIK 3arajoMm, Tak i Ha il THMYacoBO OKYIOBaHHUX
tepuropisix (TOT) [6]. Ta BuBUeHHS 3B 3Ky 1H(POpPMALINHHOI MPUCYTHOCTI TAKUX PE30HAHCIB 13
JIEp>KaBHOIO TOJITUKOIO KpaiH-yYaCHUKIB CBITOBHX MPOIIECIB.

Y nmanomy pmociipkeHHI npuaiieHo ysary 3MI HacTymHuUX KpaiH Ta perioHaJbHHX
00’€qHaHb:

- kpainu “Benukoi CiMku” (Tpyna KpaiH 3 HalOUIBIIUM BIUIMBOM), SIKa BKIIIOYA€E MEPEBAXKHO
kpainu 3axony: CIIA, BenukoOpuranis, Himequnna, ®pannis, Anonis, Kanana, Itamis);

- xpaiau periony BPIKC: a came, KHP, Innis, bpaswiis, 3 ix BracHuM iH(bopMamiitHuM
CepeoBHILEM, a TaKOXK JAesiKi kpainu bnusbkoro Cxoxay (“kpaiHa-BurHanens” Ha binsskomy Cxomi
— Ipan);

- KpaiHM [BOX IHIIMX Ipym: HaOmmxdi cyciau Ykpainu (3okpema, Ilonbmia, PymyHis,
Momnnosa).

Bubip kpain 3yMOBIEHUN TUM, SIK camMe perioHaiabHI 00’€IHaHHA, MO SIKUX BOHH HAJEXaTb,
BUOYIOBYIOThH CBOIO MOJIITUKY B1JIHOCHO HAIIOT IEP>KAaBH Ta IKy CTOPOHY BOHU OOpaJIu.

Boanouac kpainu BPIKC 3aiimaroTh 110710 Hamoi KpaiHU B KpaloMy pasi HEWTpaibHy, a B
[iJIOMy HeraTUBHY mno3umiro. Pociiicbka denepariie € mpsMuM BOEHHHM NMPOTHBHUKOM YKpaiHu, a
Hanpukianx KHP 3aiimatoun 3 ogHoro OOKy HEHTpanbHy MO3ULII0, aKTMBHO HIATPUMYE D,
posrsinatoun YKpaiHy sk 3acid Thcky Ha KpaiHm 3axomy. Kpim toro, BPIKC posrmsmgaerscs
KUTaWChKHUM 1 pOCIMICHKUM KEPIBHUIITBOM SIK CBOEPIAHUM “KiIy0 KkpaiH rmodansHoro [liBans”, ToOTO
aBTOPUTApHUX 200 HAMMBABTOPUTAPHUX JIEPKaB, B OUTBIIOCTI €KOHOMIYHO 3ayekHuX Bix KHP.

[To3uris cycinHix 3 YKpaiHoIo JepKaB € anpiopi Ba)JIUBOIO JIJIs HAIIOT AepKaBU OCKUIBKH 111
KpaiHu 0e3nocepeIHbO BIUTUBAIOTh HA 0€3MEeKOBUI MpOCTip H0BKoJa YKpaiHu. binbmie Toro, came
CyCiHI KpaiHU € IOTSHIIIHHUMH COIO3HUKAMH Y KpaiHu a00 MOXKYTh 3aiiMaTH BOPOXKY MO3HIII0, 110
NpsMO BIUIMBAE Ha MOXMJIMBOCTI HAIIOl JEp)KaBU MO0 BeJAeHHA OonoBux nid. Ilpum mpomy
JIOTAaTKOBUM (haKTOPOM € HasIBHICTb 3HAYHHX J1ACIIOP: SIK J1aCrop CYyCITHIX aepxaB B YKpaiHi, Tak i
YKpaiHCBKOI — B CYCiIHIX JiepKaBax.

B xoni nocnigkeHHs BUSBIEHO 3arajlbHy MO3MIIIO BUIIE3a3HAUYEHUX TPy KpaiH, Ky BOHH
3aliMaloOTh BIAHOCHO YKpaiHW y Il BiifHi. BusBneHo HapaTHBH, SKi HOUIMPIOIOTH Il YYAaCHHUKH
iH(opMaIIHHOTO TPOCTOPY, BIAMOBITHO IO XOAY IOMIM, Ta CTBOPIOBaHI HUMH iH(OpMaIiiHi
pesonancu (Tabm.1).

Tabmuns 1.
[Hdopmartiiini pe3oHaHCH — PO3IOALT CIIPSMOBAHOCTI 1010 TIPEICTABIICHHS
BiliHU pd B YKpaiHi KIIOYOBUMU Tpynamu 3apyOixuux 3MI

Ne CopsmoBanicts 3MI, IMimx moaHHS KpaiHU-y4acHHUKA Ta
3/m CTaBJICHHS JI0 KpaiHU-YYaCHHUKA IIpeJICTaBICHHS TO1H
1. Kpainu “Benukoi CiMku” Ta 6ibmricts kpain HATO

pociss — arpecop, SKWUW 3aBIa€ ymapiB IO
[IpoykpaiHcbka, CTaBIeHHA A0 YKpaiHM | MUpHUX MicTax YKpaiHHW, B SKUX THUHYTb
11. Jta 1  30poitanx  CwinepeBaxHO | qoau. Ta ToOpylrye MDKHApOJIHE TMPaBo,

MIO3UTUBHE. npaBo BiifHM Ta iH. YKpaiHa — JKepTBa
pOcCifchKOi arpecii.
2. Kpainu BPIKC Tta neski kpainu banspkoro Cxony
ITpopociiicbka, cTaBneHHs 10 YKpaiHu Ta | YkpaiHa — arpecop, 3aBla€ yjaapiB IO
2.1. | 1i 36poiinux Cui 3pigka HeHTpanbHe, a00 | IMBUIFPHUX Ta MPOMHUCIOBHX 00’€KTax pd 3
HalyJacTille — TOMipHO-HETaTHBHE. HACJJIKAMM  TOpPaHEHb Ta  3aru0eIio
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pOCIHCBKOTO [IUBUILHOTO HaCEJICHH.
VYkpaina — arpecop abo kpaiHa 0e3 BiacHOI
MOJITHYHOI ~ BOJI, dYepe3  sIKy  3axifg
(nepeBaxkHo CIIIA) npoBoAMTH CBOI Aii.

3. Kpainm, cycinni 3 Ykpainoro

[lepeBakHO  TIPOYKpaiHCBKa, CTABJICHHS | pocisi — arpecop, YKpaiHa — JXepTBa, sKa
3.1. | o VYkpainm Ta 1ii 30poHHMX CHI | moTepmae BiA HACTIAKIB BiHU.

MIEPEBAKHO MMO3UTHBHE.

AHaJli3 HOBHHHOTO KOHTEHTY BKa3aHMX KpaiH [IOJ0 BiHM B YKpaiHi CBIAYUTH MPO
BUKOPUCTAHHS y MPOBIAHUX CBITOBUX Ta perioHaqbHUX 3MI HapaTHBIB 3 MEBHUX TEM, OCHOBHI 3
SIKUX HaBeJeHo y Taoum.2.

Tabmuusg 2.
OcHOBHI TeMHu HapaTuBiB 3apyOixkanX 3MI nipo cran moxii mono BiiHU pd B YKpaiHi

VYdacHUKY iH(pOpMaLiTHOTO MPOCTOpY

1. Kpainu “Benmkoi CiMkn” Ta 6itbimicts kpain HATO
Temu ocHOBHI

- cTaH Ha PpoHTI;

- 3apyOi’kHa BOEHHA JjorIoMora YKpaiHi,

- TepCHeKTHBa ydYacTi BiiChKOBHX miapo3autiB kpain HATO y BiiiHI B VYkpaini i1
CTaBJICHHS JI0 11bor0 BeepeauHi kpain HATO;

- HCOOX1AHICTh HaAaHHS YKpaiHi JOAaTKOBOTO 030POEHHS;

- nmUuTaHHs HagaHHs YkpaiHi cucteM [II1O kpain-mapTHEpiB 1 CTaBIEHHS A0 LBOTO Pi3HUX
TIepKaB;

- 3aBJJaHHA IIKOJAM MHUPHHMM MicCTaM 1 IIMBUIPHOMY HACENCHHIO POCIHCHKMMU paKeTHHUMHU
o6omOapayBanHsamu Ta “lllaximamu”;

- IPOTHUIIPaBHE MMOBOKEHHS POCIMCHKUX BIMChK HA OKYIIOBAaHUX TEPUTOPISX YKpaiHu;

- MpoOJIeMH 3 SJIICKTPUKOIO B YKpaiHi micisl pociichbkuX 60MOapyBaHb iHPpacTPyKTypH;

- HaHeceHHs ynapiB ykpaiHcbkumu BIIJIA 1 pakeramu mo iH(pacTpyKTypi OKyNOBaHOI
3anopizekoi AEC, 13 3a3Ha4eHHsIM, IO Il YIIKOPKCHHS HE CTAHOBIATH HEOE3MEKH IS
aTOMHHX PEAKTOPIB Ta IHIIKUX CIIOPYJl KPUTUYHO-BAXKINBOT iHPPACTPYKTYPH.

2. Kpaiau BPIKC Ta nesxi kpainn bimsskoro Cxomy

- oOcTaHOBKa Ha (POHTI 3 MOAAJBIIMM HPOCYBAHHAM POCIMCHKMX BIHCBK Ta BTpaTaMH
YKpaTHCHKUX BIMICHK B 0COOOBOMY CKJIal 1 TEPUTOPISX;

- HAaHECEHHS YKPaiHCHKUMHU BifICBKaMH yapiB 1O pOCIHCHKUX MPOMHUCIOBUX Ta IUBUTEHUX
00’eKkTax 3 pyWHYBaHHSM 1HGPACTPYKTYpPH Ta 3aruOeuiro abo MOpPaHEHHSM HUBIILHOTO
HaCeJICHHS,

- HaHeCeHHS YKpAiHCBKMMH BiCbKaMH yAapiB 10 1H(PaACTPyKTypli OKYIOBaHOI
3amopizpkoi AEC, 3 HarogocoMm Ha HeOE3MEeKy Ta 3BHHYBAaUYCHHSIM YKpaiHU y SACPHOMY
TEPOPHU3MI;

- TATaHHS JIOTIOMOTH KpaiH-TIapTHEpiB YKpaiHi II0A0 HagaHHS 30poi Ta (iHAHCOBUX
pecypciB, y ToMy uncii ¢piHaHcoBoi gomomora MBO®.

- HeraTuBHe cTaBiieHHs KpaiH HATO 1o MoxiuBOro 3ainydeHHs! BiiiCbKOBUX KOHTUHI€HTIB
BJIACHUX KpaiH Ha TEPUTOPiI0 YKpaiHM JJis y4acTi y BiliHI IpoTu pd.

3. Kpainun, cycinni 3 Ykpainoro

- TEMH aHAJIOT14YHI MepiIiil rpymi KpaiH;

- BPa3JIMBICTh BiJI 3JIOYMHHUX MK pd 1010 YKpainu (pakeTHI y1apy Ta iH);

- BTPaTU B €JIEKTPOKHUBIICHH] BHACIIIOK POCIHICHKIX OOMOapayBaHb YKpaiHCHKUX 00’ €KTIiB
€JIEKTPONIOCTa4YaHHS;

1.1.
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- €KOJIOT'YHI HACJIIIKH JIJI1 HABKOJIMIITHIX KPaiH PeTioHy Yepe3 pOoCiiChKi 3JI0YMHHI [ii;
- MOXJIMBICTh CHIBpOOITHMITBA 3 YKpaiHOIO B EKOHOMIYHIM Ta IHIIMX Ba)KJIMBHX
chepax, HaroJI0C Ha NEPCIEKTUBHOCTI ITbOTO HAIIPSIMY .

BuBueHHs iHGOpMAIIITHOTO MPOCTOPY IIOA0 HAWOLIBII PE30HAHCHUX TOJIM y MaTepiaiax
3MI cropiH BiifHM Ta iX COIO3HHMKIB BHUSBIISE Yac BijJ 4acy pi3He TpakTyBaHHs (pakTiB, mOAiil Ta ix
MPOTHJICKHUN 3MICT.

Hocmimxenns cBiguuthb, mo 3MI kpaiH, siKi CXWIbHI MiATpUMYyBaTH YKpaiHy abo pociio y
BiifHI, TPaHCIIOIOTH 1H(OPMAITliI0 TTPO HANOUIBII pe30HAHCHI TO/IT BiifHM B YKpaiHi 13 HapaTUBaMH,
94acTO MPOTWICKHUMH 3a 3MICTOM 1 PUTOpUKOI0. CTBOPIOIOYM TEBHY ““BJIACHY pEaNbHICTH IS
LIbOBUX ayIUTOPIH KpaiH, CTOPOHH SKHX BOHU MPEACTaBIISIIOTh.

[adopmarniitnuii mpocTip 371MCHIOE TUCK Ha HAcEJICHHS, a HapaTHBH, 3alpOBAKEHI 330BHI,
MOYMHAIOTH CHPUATH MOSIBI KOHTPHAPATUBIB, YUM MOCHIIOEThCS MPOTUCTOSIHHSA, SIKE EPEXOJUTH 3
iHpopMaLiifHOTO y BipTyaldbHHHA MPOCTIp. A 3 HHOTO — 3[aTHE MOUIMPUTHUCH y MPOCTIP (Hi3MUHHA.
Pazom 3 num, nuine gissMu y BipTyalbHOMY Ta 1HPOPMAIITHOMY MPOCTOPI € 3IaTHICTh CKOPETYBaTH
MOIIMPIOBaHY 1H(OpMAIilo, 1110, B CBOIO Yepry, BIUIMBA€ HA NMPUYMHU MPOTHUCTOSHHS Ta 3/aTHE
BIUIMHYTH i Ha foro nepeodir [7].

Take “IBOCTOPOHHE KOpETyBaHHS~ TIOCTIMHO YMHHUTHCSA BIAMOBIAHUMHU 1H(POpPMALIHHUMU
ctpykrypamu pd Ha TOT VYkpainu. SIki, cTBOpIOIOUM BIIaCHI HapaTUBH, POPMYIOTH 1HPOPMAIIIHHI
PE30HAHCH Ta BIANOBITHE YSABJICHHS Npo moAii. Ta Ail0Th K y BipTyaJbHOMY, Tak 1y (pisuuHOMY
mpocTopax. 30KpeMa, Ha IHMX TEPUTOPISX i€ pociiickka Mexmiarpyna “Bamm HOBOCTH”, sKa
OpraHizye >ypHajicTaM 3apyODKHUX KpaiH, 30kpeMa kpaiH BRICS Ta HaBiTh aeskux Kpain
“Benmukoi CiMKH”, mpec-TypH, B SKHX JKATTA Ha OKYINOBaHUX YKPAaiHCBKUX TEPUTOPIAX
MPEJCTABICHO Y BUTAHOMY pOCii BUTIISAL, 13 IEMOHCTPYBaHHAM aKTHBHOI Bi1OYJ0BU OyJHMHKIB Ta
BIJTHOBJICHHSIM Ta OyJiBHHIITBOM JOpIr Ta iHPpacTpyKTypu y pocilickkomy Hampswmi [2]. Takox, 3
caMoro TIodatky pociiicekoi arpecii 2022 p. Ha TepuTopii €BpPOCOIO3y aKTHBI3yBajach
npopociiickka 1H(popmamiitna wmepexa "[lopranm Kombat", sxa wuyepe3 cBoi 193 caiitu
PO3MOBCIOKYBaJla MPOPOCIMCHKY Ipomarasay, BUIPABIOBYIOYM BTOPTHEHHS B YKpaiHy Ta
KPUTUKYIOUM YKpPaiHChKHM ypsn [8].

Lle miaTBepmKye Te3y NPO BaXKIMBICTh IHCTPYMEHTIB “‘M K01 cwin” i 3a0e3nedeHHs
MMO3UTUBHOTO CIPUUHATTS NI THX YW 1HIIMX JepKaB Ha MDKHapomHid apeHi. Came CTBOpPEHHS
CHPUSATIMBOTO MIKHAPOAHOTO IMIDKY MOXKE 3HAYHO 30UIBIIUTH €(PEKTHUBHICTh IUIUIOMATUYHUX 1
MOJIITUYHHUX KPOKIB 100 OTPUMAaHHS 30BHIMIHBOI MiITPUMKH.

B 3B’A3Ky 3 1M, BUKOPUCTAHHS 3aco0iB “M’SKOi cuiu” BaxiMBe i (OpPMyBaHHS
MMO3UTUBHOTO IMIJKY JepkaBu. J{Jist iX mpocyBaHHS 3a/i51H1 5 OCHOBHUX 1HCTPYMEHTIB:

— 3aTHICTH ()OPMYBATH Uy>Kuil BUOIp;

— npuBabIIIOBaTH, a MPUBAOIUBICTh YACTO MPU3BOAUTH /10 TTOCTYILIIUBOCTI;

— TIPUMYILIYBAaTH IHIIMX XOTITH TOTO XK PE3yJIbTaTy B CHIIy KyJbTYpHOI UM 11€0JIOTi4HOI
MPUBaOIMBOCTI;

— 3a0e3medyBaTH JOCATHEHHS KpaiHOIO IIiJIeH Y CBITOBIM IMOJITHIN HAa OCHOBI 3aXOIUICHHS ii
IHHOCTSAMH, OepyuH 3 Hel MPUKIIAJ, IparHy4u 10 piBHSA ii PO3BUTKY;

— KJIIOYOBHH (haKTOp JZAEPCTBO, SIKE 1 3MYIIYE 1HII KpaiHU MParHyTH TOro x [9].

Ha nymky BiTum3HsHHX (axiBIliB, BiiiHa B YKpaiHi, po3B’si3aHa pd — HE JMIIe BeTUde3Ha
Tpareisi, ajie ¥ 1 eKCKI03MBHA MOXIIUBICTh NEPEBU3HAUYUTHCH 1 CTBOPUTU HOTYKHUHM (pyHIaMeHT
JUTSE PO3BUTKY KpaiHW Tmicis BiaM. lle mranc 3MiHUTH CBOIO peryTariro Ta mokpammrty ii [10]. 1
caMme TMpejAcTaBleHHS YKpaiHM y MpoBigHMX cBiToBUX 3MI 3 BianmoBiaHuM iH(popMaLiiiHUM
pEe30HaHCaMH 3[ITaTHE CKOPETYBATH ySIBIICHHS IPO Hef.

Pazom 3 TUM, IOCHIIKEHHS [TOKA3al0 PI3HULIO B MPIOPUTETAX TEM, L0 BUCBITIIOIOTHCS TS
pizHux rpyn kpaid. Tak, sKmo s KpaiH 3axoxy BaXJIMBHUMH € TPOOJIEMH BifHHU, CTpa)xIaHb
MHUPHOT'0 HaceJIeHHs, sJIepHoi 0e3MeKu, TOOTO “0Js1 KOHKPETHOT JIFOAUHU, TO AJIsl KpaiH YMOBHOTO
“IPOPOCIHCHKOTO OJIOKY” TakUM € BHUCBITJICHHS YCIHiXiB Ha (POHTI Ta T'EOMOJITHYHI THTAHHSI,
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Hacamrepen MNpoTUcTosiHHA 3axomy 1 Cxomy, OararomosispHOTO CBITY TOomio. st cycimHix 3
VYkpaiHoto nep)kaB OCHOBHHMM € MHUTAHHS BIMHM 1 MOXXIIUBOCTI MepeKuAaHHs OOMOBHUX Nii Ha iX
tepuropiro. [limcymMoOByIO4YM, MOXHa BIIMITHUTH, IO HAINOBHEHICTh, TEMAaTWKa 1 CTHJIb TOJadi
iH(popMallii 3a1exaTh BiJ MOJITUYHUX HACTPOIB OKPEMHUX JepxkaB abo ix kepiBHULTBA. [Ipu npomy
CIIOCTEPITAIOTBCS CIPOOH CIEKYJSAIiA Ha TeMaxX 3arajlbHOJIIOJICHKMX IIHHOCTCH, T'yMaHITaApHUX
MUTAHHAX, IpobiemMax siaepHoi O6e3neku Tomo. Lle cBiTUuTh, 110 aBTOPUTAPHI peKUMHU (PAKTUUHO
MEPEeHHSUIN TaKTUKY BHKOPHCTAHHS IIMX TEM JUISI CTBOPEHHS CIIPHUSATINBOI TPOMAJICHKOT JYMKH Ta
YMLJIO 1HTETPYIOTh ii B CBOIO IPOMAaranmy.

BucHoBku. IlpoBeneHe JOCHIKEHHS CBITYUTH Tpo  Oe3mepepBHICTH  (PopMyBaHHS
iHpopMalifHUX pPE30HAHCIB LIOAO0 MOAIM BiHM pd B VYKpaiHI yyacHMKaMH iH(POpMaLiIHHOTO
MPOCTOPY B XOMi iX MisTIBHOCTI 3 MOmMpeHHs iHdopmarii Ha 10 TeMy. AHai3 iHpopMamiifHuX
PE30HAHCIB 3a JAHUM HAMpsSIMOM CBITYHUTH MPO B3aEMO3B’SI30K JpKepen iHpopMallii Ta moTiTHIYHOTO
Kypcy KpaiHH, J0 sIKOi BOHM HaJle)KaTh. A TaKOX PiBHs B3aeMOJii KpaiH-y4acHHKIB iH(OTpPOCTOpY
13 KJIFOYOBUMH CTOpPOHAMH BiiiHU pd B YkpaiHi. 3 YKpaiHoto, Ky NiATPUMYIOTh NEPEBAXKHO KpaiHU
3axony, mpeacTapieHi reononitiaHuM 00’ eqHanHaM kpaiH HATO i “Benukoi CiMku™ — mapTHepiB
VYkpainu y wmiif BiitHi. Yn pocito, sik 1e mpoBoAsaTh Kpainu 00’ eqnands bPIKC Ta neski — biusbkoro
Cxomy. SIki 9ac Big Yacy MiATPUMYIOTH iHTEpECH pocii Ta MArOTh BJIACHI MOTIISIIM HA OE3MEeKy y
CBITI, SIKi B IEBHUX BUMAaAKax BiaMiHHI Bif norsniB kpaiH HATO. Pa3zom 3 mum, 301IbII€HHS yBaru
KpalHaMH TIPOBITHUX JIepKaBHUX 00’€HAHB IO MOMAIA B HamIii KpaiHi 3maTHE OLIBII e(hEeKTUBHO
MIPOBOJIUTH caMe YKPaiHChKY JIiHIIO y cBiTi. Ta 37aTHE CIIyTyBaTH IHCTPYMEHTOM ““M’SKO1 CHIIN JUIs
MIPOBEJICHHS 1HTEpECIB YKpaiHu y MDKHApOAHOMY cepenoBuili. JlocBil BUBUYEHHS 1H(pOpMaIiiHOL
MONIITUKKH p¢ Ta AepkKaB BU3HAYEHUX TPYH CBIAYUTH, MO iH(OpMALIHO-aHANITHYHA TiSIBHICTD
IIOA0 BHSIBIICHHS iH(OpPMAIIfTHUX PE30HAHCIB Ta MPEICTaBICHHS TEMH MOJiN BiifHM B YKpaiHi y
3apyOikHOMY 1H(pOpMaLiiHOMY MTpOCTOpi, SIK 3arajgbHMUX, Tak 1 Ha TOT, moBMHHA MPOBOAUTHCH
nmocTiiiHO. 3 Qikcalliero HapaTHBIB, MOMUPIOBAHUX 3apyOikHUMHU 3MI, BHBUEHHSIM OCOOIMBOCTEH
noaaHHs iHdopmalii mpo moaii pi3HUMU JKepesiaMu, Ta iX po3IIIAIOM 3 TOUKH 30py iHpopMaIiitHol
6e3mexkn Ykpainu. fIka, sk BiIOMO, TSTHE 3a COOOI0 YCI 1HII BUIU JepKaBHOT OE3MEeKH, Ta 5Ky, 5K
Ha0YHO yCiM MIPOJIEMOHCTPYBAJIM MO/11 BIMHH, )KOJTHUM YAHOM HEMOYKHA ITHOPYBATH.
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Ph.D. Babich O.M., Stepanyshyn R. D.

FEATURES OF INFORMATION RESONANCES ON UKRAINE WAR EVENTS IN
THE INFORMATION ENVIRONMENT OF PRINCIPAL STATE GROUPS

The article examines Information resonances on Ukraine war subject produced by leading
geopolitical units mass media. Regional partition of presentation of events is underlined. Factors that
form information resonances are considered. The principal geopolitical and regional groups mass media
news results are represented. The presence of the most resonant subjects on the Ukrainian war is studied,
both in general and concerning temporary occupied territories. The position of mentioned groups of states
concerning Ukraine in the war is determined. Narrations concurrent to circumstances that information
environment participants disseminate are revealed. Information resonances produced by them are
identified. Divergences in mass media of states-supporters of belligerents are revealed when they present
information concerning the most resonant events in Ukraine. Examples of their content and rhetoric
contrary narrations are exhibited. Factors used by aggressor to correct information environment both
virtual and physical, are examined. This contributes to related narrations on the events mentioned and to
corresponding information resonances. Relation of state information policy and “soft power” approaches
for an advantageous world reputation is tracked. Priorities in highlighting of subjects by the mentioned
groups of states are determined. That is an appropriate mean of a “soft power” to pursue Ukrainian
interests in the international environment. The sustained information and analytical activity requirement
is underlined for the purpose of temporarily occupied territories in the international informational
environment. The importance of information resonances detection and representation features by
different information sources from the point of view of Ukraine information security is underlined.

Key words: information environment, regional group, narration, information resonance,
representation, mass media.
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3ACTOCYBAHHS METO/IB MEPE)ISEBOi OHII/IMBAHIT
JIJISI PO3IOALTY PECYPCIB Y BIMCHKOBIN COEPI
B YMOBAX HAJIMIPHOI HOMEHKJIATYPU OJHOTHUITHUX 3ACOFBIB

Y pooomi pozenanymo npoonemy onmumanvnozo po3noodiny pecypcié y 6iliCbKOGUX
yMO08ax, AKA GUHUKIA 6HACTAIOOK PI3HOMAHIMMmMA MamepianbHo-mexHiunoi oonomozu ma
cneyugiku excnayamauii cy4acHo2o0 O001A0OHAHHA, A MAKOMNC ICMOMHUX Yacoeux i
MamepianbHux 0OMerHcenb npouecy ni020moeKu 0co008020 cKiaoy.

OCHOBHOIO MemO10 00CNIIONHCEHHA € Mamemamuuna hopmanizayia 3a0ayi, CnpaAMo8anoi Ha
suUpiuieHHA NOCMae1eHol npoodaemu, ma po3enad npoyecy it po3e’a3annsa iCHylouuUmMu ma 0oope
3APEKOMEHO0BAHUMU  MAMEMAMUYHUMU MEMOOAMU Meopii  00CHI0NHCEeHHA onepauiil, w0
0036071€ MAKCUMIZY8AMU ePeKMUBHICMb 6UKOPUCMAHHA HAAGHUX JIIOOCLKUX | MamepianbHux
pecypcie, y momy qucii i y npoueci po3pooKu ma enpoeadHceHHsa 3anponoHo8aAH020 y podomi
nioxooy.

Y nepwiii wvacmuni pooomu Kopomko oKpecieHo OCHOBHI NOHAMMA MeopPii mepexcesoi
onmumizauii, 30Kpema, 3a0ay MAKCUMAIAbHO20 HOMOKY ma MIHIMAIbHOT eapmocmi.
IIpooemoncmposano 0oyinvHicmy GUKOPUCMAHHA YUX MEMOOi8 011 3a0ay po3nooiiy pecypcis
i3 yPaAxXy8aHHAM 0OMEHCEHb | CHOPIOHEHOCH MIdIC pecypcamu ma KOpucmyeayamu.

B ocnoenin wacmuni pooomu 3anponoHo8aHo NPUKIAO KOHKPEmMHOI 3a0ayi po3nooiny
030pOCHHA cepeod IlICbKOBOCTYHCO08YIE, CHOPMYTIbOBAHO MAMEMAMUYHY MOOeENb 0AHOT 3a0aui 6
momy uucai u 'y eu2nAoi zpagy, ma npooemoncmposano npouedypy ii pose'azamnnsa i3
suKopucmanuam memooy Dozensa Ona 6UZHAYEHHA NOYAMKOBO20 OONYCMUMO20 PO36’°A3KY ma
Memoody  nomenuianie  01A  OMPUMAHHA  ONMUMAIbHO20  po3noodiny. Pe3zynemamu
0eMOHCMPYIOMb  MOMNCAUGICMb  3A0€3NeUeHHA MAKCUMANbHO20 6UKOPUCMAHHA HAGUYOK
000006020 CK1a0Y, WO € OOHUM i3 BANCIUBUX e/leMEeHmIe maKcumizayii ehekmusnocmi Oiil
8i0n08i0H020 nidpo30iny.

Y 3aknwunii wacmuni po6omu niokpecieno nepcnekmuenicmo asmomamu3sayii npoyecy
PO3nooiny pecypcié i3 GUKOPUCHMAHHAM 3ANPONOHOBAHUX anzopummise. QoOrpynmoeano
MOHCIUBOCMI  3ACMOCYBAHHA MeEMOOi6 Yy WUBINbHUX 2a1Y3AX, MAKUX AK J102ICMuUKa ma
YHAPAGNIHHA NEPCOHANOM, A MAKOMNC HANPAMKU HOOAIbUWIUX O0CTI0NHCEHb, 6KIWYHO i3
8PAXYBAHHAM 000AMKOBUX KpUMEPIie Onmumizayii ma 6naiugy HeeU3Ha4eHoCmi 6XiOHUX 0aHUX
Ha il pesynomamu.

Knwuosi cnosa: niniithe npozpamysanus, mepexceea Onmumizauis, mpancnopmua zaoaua,
Po3nooin pecypcie, 60iiosa egrekmusnicme.

Beryn ta mocranoBka 3aaavi. OmgauM 13 HOBuX BHKIWKIB 3C VYkpaiHu, TOB’S3aHUM 13
Bifciuyto 30poiHOi arpecii pociiicbkoi (¢enepanii Ta OTPUMAHHSAM IIUPOKOTO CHEKTPY
PI3HOMAaHITHOI MaTepiabHO-TEXHIYHO1 JOMOMOTH BiJ KpaiH MapTHEPIB, CTajia MOCTAaHOBKAa Ha
030poeHHs 0araThOX HallMEHyBaHb TEXHIKH, CIICLiaTbHOrO OO0JaJHaHHA Ta 030poeHb (mai,
0071a0HaHHs), O MAalOTh OJIHAKOBE MPHU3HAYCHHS, MPOTE MOXXYTh MAaTH ICTOTHI BIJIMIHHOCTI B
eKCIuTyaTtalii yu oOCIyroByBaHHI Ta peMOHTI. OfHaK IpU LBOMY HE € MPAKTUYHO MOKJIMBUM
MiITOTYBaTH OCOOOBHMM CKJIaJ /0 BUKOHAHHS BIJIMOBIIHUX MPOLEIYp 3 yciMa albTepPHATUBHUMHU
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BapiaHTaMH OOJIaJHAHHS Ha OJHAKOBO BHCOKOMY piBHi, BHACIIZIOK 4YOro e(eKTUBHICTH
BUKOPHCTAHHS HasgBHUX JIOJACHKUX 1 MaTepialbHUX PECYypCiB MOXKE ICTOTHO 3HMXKYBAaTHUCA. TaKoX
CJIiJl BpaxyBaTH, 10 HaBYaHHS 0COOOBOTO CKJIAJy € TPHUBAJIUM IPOLIECOM, @ OTPUMAHHS caMe Ti€i
HOMEHKJIAaTypu oOnaaHaHHA (e W y MOTPIOHIN KiNBKOCTi), 10 €PEeKTUBHOI eKCIUTyaTamii siKoi
0cO0OBHI CKIIa[ BXKE MIArOTOBICHWH Ha HAJEKHOMY piBHI, YaCTO HE € MOXJIMBHM 3 0ararbox
NpUYMH (HAMpUKIaA, MPUIHMHEHHS BHPOOHUIITBA YM MOrO HEJOCTaTHIX OOCSTiB, BUYEPIIAHHSA
CKJIQJICBKHX 3araciB, TOPTiBEIbHUX CAHKIIIM TOIIO).

3 ypaxyBaHHSIM BCHOTO 3a3HAYEHOTO BHIIE HANOUIBII MPOCTUM LUISIXOM X04a 0 4acTKOBOTO
MOJIOJIAHHS JAaHOI TPOOJEeMHU 1 TMOKpAIIEHHS BUKOPUCTAHHS HASBHUX PECypCiB € ONTUMI3aIlis
PO3MOILTY MaTepiaibHUX 3ac00iB cepe; 0COO0BOTO CKIaay HUIIXOM ONTUMAIBHOTO MPU3HAYCHHS 3
ypaxyBaHHSIM (AaKTUIHO HASBHUX HABHUYOK eKCIUTyaTamii BiJMOBIMHUX 3pa3KiB 0OJa HAHHS
MIEBHOIO 0C00010 (eKimaXkoM, miApo3aisiom Toro) [1-4].

VY nmaHiif poOOTI MU MPOIIOHYEMO 3aCTOCYBATH IS BUPIIICHHS JaHOI 3a7a4i ONTUMAaIBHOTO
PO3MOILTY METOIU MEpexeBOi ONTHMI3allli Teopil AOCHIKEHHs onepallii, SKi J03BOJIATh HE JIUIIe
BUKOHYBATH 3aJ[ady ONTHMi3alii mpu3HadyeHHs (TOOTO CTBOpEHHs map “o0iajHaHHS — 0coba’), ane
i pobuTH 116 00YHCITIOBAIbHO €(PEKTUBHO HABITh JUIA 3a/1a4 13 THCSIUaMU BX1THUX €JIEMEHTIB.

AHaJi3 0CTaHHIX J0CATHEHb i myOJrikauii.

Mepeosrcesi onmumizayinini 3adaui — 1e TIAKIAC 33434 JIHIMHOTO MpOrpaMyBaHHS, IO
ONUCYIOTh ONTHUMAJIBHUM pO3MOALT pecypciB y Mepexi [5,6]. Mepexa ckiagaeTbest 3 6y37ie
(BepiuH) 1 pedep (oyr), K1 3’ €IHYIOTH BY3JIH, OMIUCYIOYN MOXKIIMBI IUISIXU TIOTOKY PECYpCy.

OchoeHi nonamma:

1. Mmepesca cknamaeThcs 3 MHOKHHH BY3IiB Vi pebep £, koxkHe 3 IKHX Mae HAMPSIMOK

T2 emuicmp €(WV) , 10 BU3HAYa€ MaKCUMAIbHHM MOTIK MiXk By3/naMu 41 v,

2. nomix F(W¥) _ xigpkicTs pecypcy, 110 MPOXOauTh Yepe3 pedpo Bin Bysia Yo V.
Mae 3a/10BOJIBHATH HACTYITHI OOMEKEHHS:

o 0=f(uv) = e(wv)_ norik e Mmoxe TIePEBUIILyBAaTH EMHICTh pedpa;

e oOananc nomoky: cyma BXiHMX TOTOKIB y BY30J IOPIBHIOE CyMi BHUXITHHX
NOTOKIB (OKpiM [pKepena Fi cToky f);

3. 3a0aua npo eusnauenns maxkcumaavnozo nomoky (maximum flow problem):
BHU3HAUYA€ HAMOIIBITY KUTBKICTh Pecypcy, 0 MoXe OyTH TiepeaHa Bija Jkepena £ 1o
cToKy £3a yMOBOIO 0OMEkKEHOT EMHOCTI BCIiX pebep Mepeski;

4. 3a0aua npo eusnauenns Mminimanvnoi eapmocmi (Minimum cost problem):

BU3HAYa€ HAaWMEHIIY BapTICTh Iepenadi MEeBHOI KUIBKOCTI pecypcy depe3 3alaHy

MepeKy Bif ii mkepena 1o ii cToky I, 3a yMOBH 0OMEKEHOI €MHOCTI BCix pedep

MepexXi Ta TIEBHOT BAPTOCTI TPAHCIIOPTYBAaHHSI OJMHUIII PECYPCY Uepe3 KOKHE pedpo.

Tunoporw cdeporo 3acToCyBaHHSI MepeKeBUX 3a/1a4 € ONTUMI3allisi po3Moaiily pecypciB y
JIOTiCTHII YY1 BUPOOHMITBI.

Y KOHTEKCTI onTUMizallii po3noaiay o0igaIHaHHs, METOJ MAaKCUMAJIbHOTO IOTOKY MOXe OyTH
BUKOPUCTAHUH JJIS:

5. nomix (V) _ ximpkicTs pecypcy, 110 MPOXOAuTh 4epe3 pedpo Bin Bysia Yo V.
Mae 3a/10BOJIBHATH HACTYITHI OOMEKEHHS:

® po3moaisly pecypciB: BU3HAUCHHS ONTHUMAIBHOTO TMPU3HAYCHHS ONEPATOPIB Ha 3aBIaHHS,
BpPaxOBYIOYH IXHIO KBaJTI(PiKAIIO Ta JOCTYTHICTh 00JIaTHAHHS.

e wMiHimMizanii koHUIKTIB: TapaHTyBaHHS, IO JKOAHE OOJIamHAaHHS abo orepaTop He
BUKOPUCTOBYETHCS TIOHAT CBOT MOKITHBOCTI.
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e MakcuMmizalii epeKTHBHOCTI: TOIIYK TaKOrO pPO3MOALTY, SKHA MAaKCHUMI3y€ CyMapHy
KkBasiQikarito abo 1HIIHMI MOKa3HUK €(EeKTUBHOCTI.

Po3B’s130k 3ama4i BKiItouae moOyaoBy rpada, ne:

BY3JIM IPEACTABISIOTh TUIIM 00JIalHAaHHS Ta ONEPaTOPIB;

€MHOCTI pe0ep BiAMOBIAAIOTH NOCTYIIHIN KUTBKOCTI pecypcis;

BapTicTh pebep BimoOpaxkae e(PEeKTHBHICTH KOXKHOTO TMPU3HAYEHHS (CHOPIOHEeHiCmb MIXK
BiIICBKOBOCTYKOOBIIEM 1 BUIOM 30pOi).

[Ipuknaau NpakTUYHOTO 3aCTOCYBAHHS 3alPONIOHOBAHOIO MIAXOLY MOXKYTh OyTH

®  PO3MOIILT eKIMaXiB BIHCHKOBOCTY>KOOBIIIB JIJIs1 yIIPABIIHHS TEXHIKOIO;

e ONTUMAJIbHE MPU3HAYECHHSI 0COOOBOTO CKJIaay Ha OOKWOBI UM BUPOOHMUY1 3aBAAHHS;
® ONTUMAIBHUHN PO3MOALT 030pPOEHD Ta 00JIaHAHHS MK OCOOOBHUM CKIJIAJIOM MiAPO3ILTY;

e ontuManbHe (OpPMYBaHHS WiAPO3ALTIB Ha OCHOBI MOTped MaWOyTHIX MiIpO3IiUTB Ta
(haKTUIHUX BMiHBb BIHCHKOBOCITYKOOBIIIB.

MeTto1o cTarTi € hopMyIIIOBaHHS 3arajbHOI 337a4i ONTHMi3auii MpU3HaYeHH O00JaTHAHHSA 3
METOI0 ONTUMI3allli e()EeKTUBHOCTI 3aCTOCYBaHHS HAsSBHUX JIIOJICBKUX 1 MaTepialbHO-TEXHIYHUX
pecypciB, mo Moxke OyTh edeKTUBHO pO3B’s3aHA ICHYIOYMMH METOJIaMHU  JIiHIHHOTO
MpOrpaMyBaHHSI.

BuxJiaa ocHOBHOro martepiany

J1J1s1 KOHKPETHUKY 1 CIIPOILIEHHS BUKJIAAy MaTepiady pO3TIsSHEMO HACTYIIHY 3aJady:

VY BiiiCbKOBIH YacCTHHI MOTPIOHO PO3MOAUINTH HasiBHE 030pPOEHHS MIX BiCHKOBOCITYXOOBIISIMH
3aJIEYKHO BiJ IX HABUYOK.
1. O30poeHHs (pecypc): HasSBHI TPU BUIU 030POEHHS:
o« Ejy: CHAWTePChKI TBUHTIBKH (5 OJIMHULIB).
e Ez: rpamaromeru (3 omummi).

. Es; MIPOTUTAHKOBI KOMITJIEKCH (2 OJTMHUIII).

2. BiiicbkoBoCTYy:K00BIII (cnosrcusaui): €  YOTHPH  YMOBHI rpymnu
BiICBEKOBOCITYKOO0BIIIB 3aJIC)KHO BiJ] PIBHS iX IMEPBUHHOI IMIATOTOBKH 32 KOKHUM
13 HaMPSAMKIB:

e 01 aprunepis” (6 ocib).
e 03:“imxkenepHi Bificbka” (4 oco6m).
o O3« aHTUTEPOPUCTHUHI TiApo3ain” (3 ocodn).

o 04 yopewka mixora” (5 oci6).

3. CnopinHenicTs: CHOpiHHeHiCTBAU OITUCYE piBEeHb HiATOTOBKU
BiICBKOBOCITY>KOOBIIIB TICBHOI TPYyNH J0 BUKOPWUCTAHHS BIAMOBITHOTO BUAY
030poeHHs (HaBeJeHI 3HAYCHHSI € YMOBHHMMH 1 MiJIIOpaHi 3 METOI0 MOKpAIIeHHS
MOJAJIBIIIOT TI0/1a41 MaTepiaty JaHoi poOOTH):

Ey: E;: Ej3;
o,[ 5] 8| 1
0, | 2 5 8
0; | 9| 6| 7
o, 8| 1] 9

4. Meta: po3NOIIIUTH O030pO€HHS TaK, MO0 MAaKCHUMI3yBaTH 3arajibHy OOMOBY
e(eKTUBHICTh, TOOTO CYMy CHOPIAHEHOCTEH MiX BIHCHKOBOCIYXOOBISIMU Ta
030pO€HHSM, SIKi BOHH OTPHUMAIOTh.
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MareMaTH4YHA NOCTAHOBKA 3aa4i:
1. Mepexa:

o JuKepeno Fi crik L
o By3m £1: B2, B3 (036poenns) ta 91- 02: 03, 04 (rpymm
BIMICBKOBOCITY>KOOBIIiB).
2. Pebpa:

e BII S0 KOMHOIO Ej MOTYXHICTh pebdpa HOpiBHIOE Ej (KITBKICTh OJMHHIID
030pO€EHH);

. G 3 t' . . G . . .
e Big KOXHOTO J 1o L moTyxHicTh pebpa mAopiBHIOE J  (KUIBKICTh
BIMICHKOBOCITY>KOOBIIIB y TPyTi);
- E. 0. [ . . 0.
e Big Yi mo "J: 3HaueHHS MOTOKY ~ i, IO BHU3HA4ae€, CKUIbKU 0cid 3 rpymnu J
IPU3HAYEHO [0 036poeHHs £i,

3. HinvoBa ¢pyHkuis:
MaxkcumizyBatu

3 4
i=1 j=1

4. OOMeKeHHH:
4

z x;<Ep, i=123;

3
Zx[-}-{_: D}-, j=1234

1 € MIJINMU YUCIIAMH.

Pucynok 1 — ¢hopmystoBaHHs 3a/1a4i pO3NOALTY PECYpPCiB Y BUTIIAAL rpady

Metonu po3B’si3yBaHHS TaKUX 3a/lad 3BOJSATHCS O MPOCTHX OMepaiiid 3 Tadiuiero, e B
MEBHOMY TOPSJKY 3amucaHi BCl yMOBH 3amadi. Taky TaOJWIlI0O HA3WBAIOTh PO3IMOIiIHLHOIO
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tTabnuuero. Y i TaOmuIll 3amuCylOThCS: BUAM O30pO€HHS, TPYNH BiMCHKOBOCTY>KOOBIIIB,
CTIOPiTHEHICTh, @ TAKOXK, OKPEMHMH PSAKOM 1 CTOBIIIEM, KUIbKICTh HasSBHUX OJMHUIH 030pPOEHHS

. . . - . . .. b
KOKHOTO Buy (1) Ta KisbKicTh BifiCbKOBOCITYKOO0BIIIB y KOKHiM rpymi (7).

ﬂfiz b;

SIkiio 1, 10, SIK 1 y BWIAAKy TPAHCIOPTHHUX 3ajad, BBOAMUTHCS IOIATKOBUI

. . . . E
(GIKTUBHMI €JIEMEHT i3 HyJIbOBMMH CIIOPiTHEHOCTAMH (Y JaHOMY BHIAAKY — “BUI” 030pocHHs — #):

E\. E;. E3: Eg ZRL'

0, 5| 8| 1|0 6
0, 2 | 5| 8 | o0 4
03 9 | 6| 7 |0 3

Oy
ij 5 03] 2 |8

ToOTo MaeMO TpaHCHOPTHY 3a/jadyy Ha MaKCHMI3alilo MPUOYTKY, Ui PO3B’S3yBaHHS SKOI
HEOOX1HO BU3HAYUTHU HOYAMKOBUL OONYCIMUMUL PO38 SI30K.

Knacuyaum METOJIOM, 10 JIO3BOJISIE oJIepKaTH OMM3BKUI o
ONITHMAJIHOTO TIOYATKOBUI TOMYCTUMUI pO3B’s130K, € MeTox Dorens [7].

Anroputm metory Dorens A 3a7a4 Ha MAKCUMI3al1lil0 € HACTYITHUM:

1. niOpaxyHox pi3Huyb: HAa KOXKHOMY KpOIl OOYHCIIOEMO pI3HHUII MK JBOMa
HaWOIIBIITUMHU €JIEMEHTAMH B KOXKHOMY PSIIKY Ta CTOBHIN (Jami came Il pi3HUIll BU3HAYATUMYTh,
HACKUTBKH BHUT1THO BUOUPATH TOW UM IHIIUH IIJISX);

2. 8UOIp npiopumemuo2o psoKa Yu CcmMosenys:. BUOUPAEMO PSATOK ab0 CTOBMENb 13
HaWOUIBIIUM 3HAYEHHSIM OOUYMCIICHO1 PI3HUII — BiH BU3HAYa€ TOW €JIEMEHT, MaKCUMIi3allisl SIKOTO €
HaOIIBII BUTITHOIO 13 ypaxXyBaHHAM MOTEHIIIITHOTO POTpamly y BUMAIKy BUOOPY AESKOTO 1HIIOTO
€JIEMEHTa;

3. y BUOpAHOMY PSJIKY YU CTOBIIII BH3HAYa€EMO KOMIPKY 3 HAaWOUIBIIUM 3HAYCHHSIM
pI3HHIII Ta PO3MOAUIIEMO 1O Hel MaKCUMalbHO MOJIHMBHI 0OCAT pecypciB (BIAMOBITHO [0
oOMexeHb 3a/1a4i). SIKIo MakcuMallbHe 3HAYSHHS PI3HUII MPUCYTHE Y JEKUTBKOX PSIIKaX/CTOBIIISX
MaTpHlli, TO cepel iX eleMEeHTIB OOUpaeThCs OAUH (1€ HE BHUKPECIEHUN) 3 MaKCHUMaJbHOIO
CTIIOPITHCHICTIO;

4. BUKPECITIOEMO PAIOK abo CTOBMOEIb, LI0 MPOXOAUTH Yepe3 OOpaHuil eneMeHT
MaTpuli Ta OyB BHUYEpIAHWA NpPU HOTrO 3alOBHEHHI, MICIs YOTO MEPEepaxoBYEMO TOTpeOH
CIIO>KMBAYIB 1 3aJIMILKH PECYPCIB, a TAKOK OOUUCTIOEMO HOBI 3HAYCHHSI P13HMUIIb;

5. MIPOJIOBXKYEMO IIpPOLEC JOTH, JOKM He OyayTh BHUKOPUCTaHI BCl pecypcu Ta
3aJI0BOJIEH] BC1 TOTpeOu.
3acTocyBaBIIM LIeH METO/] 10 HAILIOT 33a4l OTPUMY€EMO HACTYIITHHUM MOYaTKOBUN PO3B’SI30K:

El EZ ES: E'i"

0, 3 3
0, 2 | 2
03| 3
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0, | 2 3

Y mpoMy BHIAKy 3arajibHa 0oiioBa €EeKTHUBHICTh NOPIBHIOE 83, a HaBEACHIM MaTpuIli
PO3MOALTY BiJIMOBIIa€ HACTYTHUH Tpad:

Ey

Ey

8

PucyHok 2 — cTpyKTypa mo4aTKoBOTO (CyOONTUMAIEHOTO) PO3MOILTY 030pO€Hb

[ToOGynoBanmii OMOPHUI TUTAH MOKHA JIOBECTH JI0 ONTHMAJIBHOTO 32 JOTIOMOTOK CHMILIEKC-
Metofy. IIpu icHyl0uMx 0COOIMBOCTSIX MOJAEII TPAaHCHOPTHOI 3a7adi (0OMEXEHHS MalOTh BUTJIISA
PIBHOCTEH, KO’KHA HEBIJIOMa BXOJIWUTh Yy JBa PIBHSAHHSA, KOCIMIEHTH MPH HEBIAOMHUX — OJIMHUIII)
mporec i po3B’si3aHHS CHMILIEKC-METOJIOM € TPOMI3AKHM. TOMy JUIsl 3HAXOKEHHS] ONTHMAILHOTO
IJIaHy TPAHCTIOPTHOI 3a/1adi CTBOPEHI CHEIlialbHI METOU, HAUTIOIIMPEHIIINM 3 SIKUX BBAXKAETHCS
MeTo noteHmiais [3,7,8].

Ha modatky MeToay KOXXHOMY BY3Jy (IKEpENTy Ud CIOKMBAYEBl) 3aa€ETHCS CBIM TOTEHITIA.

[MoTeHuian akepena JOPIBHIOE HYIIO (HAIPUKIA, " — ﬂ), a 3Ha4YeHHs TOTEHIIIAJIB IHIINUX BY3JIiB
O00YHCIIOIOTHCS 3 YpaxXyBaHHSIM 3HAYEHb CIIOPiTHEHOCTI:
. A = 4. .
1. oGuuCIIOEMO PIZHUITIO BAPTOCTI — ISl KOXKHOTO pedpa: A=Ay +m T,
=0 . . .
SIKIIIO ﬁl] = 7, TO IOTOYHUH MOTIK ONTUMAIBHUN JJIS ITHOTO pedpa;

A; <0 - -
Ko Y , TO MOTIK yepe3 pedpo Moxke OyTH MOKpaIeHUH;

. P A< 0,
3HAaXOMMO 3aMKHEHI IUKJIH y rpadi, sSKi BKIIOYal0Th pedpa 3 I ;

. . . . A= 0 .
nepepo3noauIteMoO MMOTOKU B3JOBXK LUKIIIB: 361J'IBH_Iy€MO IIOTIK IIO pe6pax 13 4 1

SMCHIIYEMO I10 3BOPOTHHX;
MepepPaxoByeEMO HOTCHI_[iaJ'II/I BCPIINH 34 AJITOPUTMOM, 10 3aCTOCOBYBABCA Ha I(pOI_[i 1,
;20

o > N

AKIIO JUIT  BCIX  pebep
[HakmIe moBepTaEMOCh 10 KPOKy 4.
[Ticns 3acTocyBaHHS METOAY TOTEHIIATIB OTPHUMYEMO ONTHMAILHUHN PO3B’A30K, HaBEACHHIA
Ha puc. 3.

TO TOTOYHUU PO3B’SI30K €  ONTHUMAaJbHUM.
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PucyHok 3 — CTpYKTypa ONTUMAIILHOTO PO3IOJILITY 030pO€HB cepe; 0COO0BOTO CKIIALY

ToOTo onTUManbHUN PO3MOALT 030pOEHHS, 0 3abe3Meuye MakCUMaJIbHY 3arajbHy OOHOBY
e(eKTUBHICTD MiIpo3ainy (85), Mmae BUTIISA;

Etl Etz E3:
0, 3
0y
05| 3
0, | 2 2

BucHoBkHu. Y 1iii poOOTI pO3MISTHYTO 3aCTOCYBAaHHS METOJIIB MEPEKEBOI ONMTHUMi3allii s
BUPIIICHHS 3aJa4l ONTHMAIBHOTO PO3MOALTY OOMEKEHHUX pecypciB (B TOMy YHCII B YMOBax
BiICBKOBOTO CTaHy). [IpoeMOHCTpOBAHO, 110 BUKOPUCTAHHS BIIOMHX MaTEMaTUYHUX aJITOPUTMIB,
Takux K meron dDorens s OTPUMAHHS TOYATKOBOTO JIOMYCTUMOTO PO3B’S3KYy Ta METOIY
MOTEHITIAIB I WOTrO ONTHMI3aIii, T03BOJSAIOTh €(PEKTHBHO BHUPINIYBaTH 3a7adl pecypciB
HaBeJIeHOTO Kiacy. Lle € BaxIIMBUM 3 ypaxyBaHHSM TOTO, IO JaHI METOIU BXKe SIKICHO pealli3oBaHi
y 0araTh0X HasSBHUX MPOTPAMHHX 3ac00ax IJIsi pOo3B’s3aHHSA 3ajad JIHIHHOTO MPOTrpaMyBaHHS, Ta €
3HaYHO €(EeKTUBHINIMMHU B OOYMCITIOBAILHOMY IUIaHI 3a KJIACHUYHHMHA CHUMILIEKC-MeTol. ToOTo
PO3B’sI3aHHS aHAJIOTIYHMX 33J1a4 PO3MOJILTY PECYPCIB € MOXIIMBUM Ta JOIUIHHHUM 13 3aCTOCYBaHHIM
3puyaitaux [IK HaBiTh [UIs 3amad i3 AyKe BEJIMKOIO KUIBKICTIO BXIJHHUX MapaMeTpiB: COTEHb 1
OinplIe BUAIB OOJIAIHAHHS Ta O30pO€HB, a TAaKOX TPYI BIHCHKOBOCTY>KOOBIIIB (BKJIIOYHO 13
rpyIamH, IO CKJIAIAIThCs 3 OKpeMux oci0) [9-12].

[Tix yac po3B’si3aHHS 3a71a4 BEJIUKOTO OOCSTY € JOLIJILHUM TTOYMHATH PO3B’sI3aHHS 13 METOIY
OOYMCIICHHST MaKCHMAaJbHOTO TOTOKY Kpi3b MEpexy, II0 MOJENIOE 3ahady, 3 KoediumieHTamu
criopigmaeHocti, okpyrieaumMu 10 0 ta 10. Ile macTh MOXIMBICTD MIBUIKO OI[IHUTH SIK MOMJIMBE
3Ha4eHHs 00#0BOI e(EeKTUBHOCTI MiIPO3IUTy, TaKk 1 MaKCHUMajbHE YHCIO Tap BHKOHABEI[b-
oOJiaTHaHHS 3 TPAKTUYHO JOIIFHUM CTYIIEHEM CITOPIAHEHOCTI, JO3BOJISIFOYH IMOOAYUTH HAWOIIBIIT
BY3bKI MiCLll — HasiBHICTh HAJJIMIIKOBUX PECYPCIiB MEBHHUX THIIB YW iX MPUHIMIIOBY HECTady — i
crpoOyBaTH TIMOYaTH TMPOIEC JIKBIAAMii IUX NPOOJIEMHUX MICIh IIE€ N0 IOYaTKy, BJacHE,
¢iHampHOTO eTamy mpolecy po3noainy [3,8,13,14].

[Ipomiec onTuMmizaiii TpU3HAYEHHS MOXKE OyTH OJAaTKOBO aBTOMATH30BAHHWM IUISIXOM
KOMIT'IOTEPHOTO aHKETYBAaHHs YM TECTYBaHHS 0ci0, pO3Moiil 00aAHAHHSI MIXK SKUMH IUIaHY€ThCS,
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3 METOI0 HE3aJeKHOTO Ta HE3aaHTaKOBAHOTO BH3HAUEHHS 3HAU€Hb KOE(DILi€HTIB CIIOPiTHEHOCTI
MDXK HasiBHUMH JIOJCBKUMU Ta MaTepialbHUMHU pecypcamu. Jlami BCi OTpUMaHi TaKUM YHMHOM JaHi
MOXXYTh aBTOMAaTHYHO TII€pEelaBaTHCS JI0 TMPOrPaMHOI0 MOJIYJIO, IO PO3B’S3yBaTUME 3a7ady
ONTHMI3aIli]l 32 HaBeJEHUMH (Uu OyIb-SIKMMHU IHIIUMH) aNTOPUTMaMu Oe3 BTpy4YaHHS JIOAUHH, Ta
BUJABATUME ONTHMAJIbHHUN PO3MOJI PECypciB B €JIEKTPOHHINH 4YW mamepoBiii (gopmi y BuTIsimi
MaTpulli (aHAJOTIYHIM HaBeJEHil BHILE) YM TOIMEHHOTO CIHUCKY 3aKpillJIeHHs OOJaJHaHHS 3a
KOKHOIO 0C00010.

Onucanuil BapiaHT aBTOMAaTH3allisl NpOLECy NPU3HAYEHHS JO3BOJISIE HE JIUILE CYTTEBO
3MEHIIIUTH BUTPATH Yacy Ta JIIOJCBKHX DPECypCiB, a TaKoX 1 MiHIMI3yBaTH BIUIMB JIFOJCHKOTO
(bakTopy Ha TaHHi mpoliec.

3anponoHoBaHl MiAXOAU € YHIBEpCAIbHUMH 1 MOXYTb OyTH 3aCTOCOBaHI HE JIULIE Y CYTO
BiliCbKOBIH cepi, a 1 y CHOPIAHEHUX Ta IMBUIBHUX Taly3sX, TaKWX SIK JOTICTHKA, YIPaBIiHHA
MEPCOHAIIOM Ta BUPOOHHUIITBO, JIE ONITUMATBHHIK PO3TOIiT PECYPCIB BIIrpae HE MEHITY POJIb.

[TomanpmiM pO3BUTKOM 1Ii€i poOOTH MoOke OyTH SIK IHTErpamisy 3anady JOJaTKOBHX
KpUTEPIiB ONTUMI3allii METOJaMH JIHIHOTO porpaMyBaHHs IiJIeH (HalpUKIIaa, BapTiCTh pecypciB
Ta 1X eKCIuTyaTallii, pu3UK{ BTPAT HAaWOLIBII MiITOTOBICHOTO 0COOOBOTO CKJIaay MPH MPU3HAYCHHI
iXx Ha HeOe3neuHi, MpoTe HE AyXE BaXJIUBI y MacluTabax 3arajbHOI KapTUHU 3ajadl 3 JIMIIe
MapriHaJbHUM 301UIBLICHHSIM 3arajibHoi 0010BOT €PEeKTUBHOCTI MIAPO3ALTY TOLIO) TaK 1 OiIbII
JieTajbHEe BHBUCHHS BIUIMBY HETOYHOCTI OIIHKH KOE(IIIEHTIB CIOPIAHEHOCTI HA 3arajibHy SIKICTh
nporuecy ontumisarii [3,6,8].
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EMPLOYING NETWORK OPTIMIZATION TECHNIQUES
FOR RESOURCE DISTRIBUTION IN MILITARY SPHERE
AMIDST A SURPLUS OF HOMOGENEOUS ASSETS

The paper addresses the problem of optimal resource allocation in military conditions,
which has arisen due to the diversity of technical assistance, the specifics of modern equipment
operation, and significant time and material constraints in personnel training. The primary goal
of this research is the mathematical formalization of the problem, aimed at solving the outlined
issue, and an examination of its solution using well-established mathematical methods of
operations research. This approach maximizes the efficiency of human and material resources,
including during the development and implementation of the proposed methodology.

The first section of the study briefly outlines the fundamental concepts of network
optimization theory, including maximum flow and minimum cost problems. The feasibility of
applying these methods to resource allocation tasks, considering constraints and affinities
between resources and users, is demonstrated.

In the main part of the paper, a specific example of a weapon allocation task among
military personnel is presented. The mathematical model of the task, including its graphical
representation, is formulated, and the solution procedure is demonstrated. The Vogel
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approximation method is used to determine an initial feasible solution, followed by the potentials
method to achieve an optimal allocation. The results demonstrate the potential to maximize the
utilization of personnel skills, which is a key element in enhancing the efficiency of the respective
unitapos;s operations.

The concluding section highlights the prospects of automating the resource allocation
process using the proposed algorithms. The applicability of these methods in civilian fields, such
as logistics and personnel management, is substantiated, along with directions for further
research, including incorporating additional optimization criteria and assessing the impact of
input data uncertainty on the results.

Keywords: linear programming, network optimization, transportation problem, resource
allocation, combat efficiency.
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NOCJIIKEHHSI METOJOJIOTII AHAJII3Y PO3BLIYBAJIBHOI IH®OPMAIIIL

Cno6o <mMakcoHOMIn» HOXOOUMb 3 ZPEUbKO20 <MAKCIC», W0 O03HAYAE YNOPAOKYBAHHA, NOOLN, abo
HOPAOOK, ma <HOMOC», w0 o3Hayae 3axkoH. Knacuumi npuxnaou maxconomii — uye iepapxiuna
Knacugikauyia ycix yncueux opzanizmie 3a cucmemoro Kapna Jlinnea na yapcmea, munu, Knacu, paou,
POOuUnU, poou ma 6udu, AKA WIUPOKO GUKOPUCHIOBYEMBCA 6 DI0N02IYHUX HAYKAX, A MAKOMC Nepioouuna
maoauya enemenmie JImumpa Menoenecsa, euxkopucmosysana ximikamu. Takconomia — ye
Knacugixayia ecix enemenmie neenoi odnacmi inghopmayii abo 3nans. Bona eusznauae uio obdracme,
i0enmudbikyrouu, nazuearouu i Kamezopywuu 6ci pizHOMaHImHI 00’ckmu ¢ yin oonacmi. O6’ckmu
O0p2ani308ami 6 CNOPIOHEHI ZPYNU HA OCHOBL AKO20Ch 3A2AIbHO20 (YAKMOPA, W0 RPUMAMAHHUIL KONCHOMY
00°ckmy y 2pyni. Y nonepeonHix cmammsax MU GUIHAUUIU PIZHUWIO MIMNC 080MA DI3HUMU MURAMU
mucnennsn, mucienuam Cucmemu 1 ma Cucmemu 2. Mucnenna Cucmemu 1 € inmyimusnum, uieuoxum,
ehexmuenum i uacmo 6e30ymnum. B oaniit pooomi éiomiuacmocs, wio inmyimuene MucieHHa 4acmo €
mMoUHUM, a1e 60HO MAKOMC € 3A2ATIbHUM 0HCEPENOM KOZHIMUBHUX YNEPeOHceHb ma IHMUX IHMYIMUGHUX
HOMUNOK, AKI NPU3600AMb 00 Henpasunabhozo ananizy. Mucnenna Cucmemu 2 ¢ ananimuunum. Bono
noginvne, 000ymamne i ceidome, pezyarvmam po3cyonueozo mucienusa. Kpim cmpykmyposanux
ananimuyHux mexuik, mucienna Cucmemu 2 0XONAI0€ KpumuuHe MUCTEHHA I 6ecb CHeKmp
emMnipuuHoz0 ma KinvKicnHozo ananizy. Po3eioysanvni ananimuxu 6 OCHOGHOMY NOKNAOAIOMbCA HA
inmyimuenuii cyo, npoyec Cucmemu 1, y nodyoosi ceozo niunitinozo amanizy. Ilpasunvno euxouname
inmyimuene po3mipKyeanusa iHOO0I HA3UEAEMbCA MPAOUYITHUM AHATI30M, HOEOHYE €KCHepmu3y 3
npeomemnoi o61acmi ma 0CHOBHI HAGUUKU MUCTIeHHA. /|0Ka306e MUCIeHH, ICMOPUYHUIL MeM OO, MEMOO
Kelic-cmaodi, ma MUC/IeHHA 34 AHAN02iCl0 — e Npukaaou uici kamezopii ananiz. B pooomi maxoiic
6i0miueno, w0 OCHOGHA XAPAKMEPUCMUKA, AKA GIiOPi3HAE IHmMyimuene pOoIMIPKY8AHHA  8i0
CMPYKIMYPOBAHO20 AHAJI3Y, NOJIAZAE 8 MOMY, W0 Ue 3A36UUAll € IHOUBIOYATLHUM 3YCUNIAM, 8 AKOMY
PO3YMIHHA 8 OCHOBHOMY 3ANUMLAEMBCA 6 PO3YMI IHOUBIOYATIbHOZ0 AHANIMUKA, NOKU 60HO He Oyde
3anucane y npoekm 36imy. Haguamna uvoco muny ananizy 3azeuyaii 30iliCHIOEMbCA Yy GUUIUX
HABUANbHUX 3AK1A0AX, 0COOIUE0 Y CYCRIIbHUX HAYKAX | 2YMAHIMAPHUX HAYKAX, YACHO PA30M 3 NEGHOI0
excnepmuszor 6 Kpaini ab6o moei. Mucnenns Cucmemu 1 abo iHmyimueHi MucieHHA CymmeGo
siopiznacmoca 6i0 mucnenus Cucmemu 2, AKaA XAPAKMEPUIYEMbCA YOMUPMA WUPOKUMU Kamezopiamu
ananimuynux memooie. Bomna onucye npupody uux uomupvox Kamez2opii, OOHI€I0 3 AKUX €
cmpykmypoeanuii ananiz. Inwi — ye Kpumuune MUcCieHHA, eMRIPUYHUI AHANI3 Ma KEA3IKINbKICHUIL
ananiz.

Knrwowuosi cnosa: maxconomia, inmyimuene po3MipKyeanns, ananiz, MUCIEHHA 34 AHANO0ZIEI0,
eKcnepmu3a Kpainu, CmpyKmypoeani anaiimuyni mexHiku, CneKkmp, eMRipu4Hull aHais.

Beryn. [locBig mpoBiAHMX BYEHHMX AaHANITUKIB TIOKa3ye, MO0 BEACHHS PO3BiIyBaibHOI
iHpopMaliiiHOT poOOTH HEMOXKIIMBO 0€3 TakCOHOMIT sSIK Kiacu(ikartopa BCiX €NEMEHTIB MeBHOI 00nacTi
indopmarii a6o 3HaHb. 3BUYANHO, ICHYIOTh I[IHHI TAEMHHIII, SIKI Ma€ PO3KPUTH PO3BiJIKa — pedi, sKi
MO)KHa 3HATH Ta BIAKPUTU. AJle Ieil CBIT Takoxk OaraTuii Ha Ta€MHHUII, TOB’sA3aHi 3 MalOyTHIM
HaIpsIMKOM TOAIM Ta HamipaMM KIIIOYOBHX akTOpiB. Taki pedl MaJOMMOBIPHO OCBITIIIOIOTHCS 3a
JIOTIOMOT'OF0 OJTHOTO JIMIIIE€ IIIMaTKa CEKPETHOI po3BiayBaibHOI iH(oOpMaIlii; 11e 000B’I3KOBO TEMHU
it aHami3y [IpoTsroM ocTaHHIX JBagIsaTH pPOKIB Oynu 3poONieHI BaKIWBI JOCATHEHHS B
TICUXOJIOTTYHHUX JTOCIIPKEHHSIX MO0 JIFOJACHKOTO Cy/LKEHHS. Teopist MOoABIHHOTO MpoIiecy BUOyxia
K TEepPEeBAXHUM MiAXil, mepeadavyaroud ABI CHUCTEMHU TNPUHHATTS pIlleHb, SKI HA3UBAIOTHCS
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Cucremoro 1 ta Cucremoro 2. OcHoBHe BiagmMiHHOCTI Mik Cucremoro 1 ta Cuctemoro 2 mossrae y
IHTYITHBHOMY Ta aHATITHYHOMY MHUCIIEHHI [1].

Cuctema 1 € HTYITHMBHOIO, IIBHJIKOIO, €()EKTUBHOIO 1 4YacTO HecBioMow. BoHa mpuponHO
BUKOPUCTOBY€E HasiBHI 3HAHHS, MUHYJI1 TOCBI/IM 1 YaCTO JOBIOCTPOKOBY MEHTAJIbHY MOJEIb TOTO, K
aroau abo pedl MpaIol0Th B KOHKPETHOMY cepenoBuili. Mucnenna Cucremu 1 gyxke CIOKyCIIUBE,
OCKITIBKM BOHO MOTpeOye Mano 3yCHilb, 1 JO3BOJIAE JIOASAM IIBUAKO 1 €EKTUBHO BHPILIYBAaTH
poOJIeMH Ta IPUIMATH PIIICHHS.

Ichye OaraTo THITIB yHepeKeHb, BC1 3 SKUX MOYKHA PO3IJISIATH SK KOTHITHBHI YIIepeHKCHHS,
OCKUIBKM BOHH ycCi (OPMYIOTBCS Ta BHABISAIOTHCS dYepe3 HisibHICTE CucremMu 1 y MO3Ky.
[loreHmiiiHi TPUYMHM YHEpeKEHb BKIIOYAIOTh NPOQPECIHHUN OCBiN, HIO0 TNPU3BOIUTH [0
3aCBOEHHS AHANITUYHOI MEHTAJIBHOCTI, HaBUaHHSI ab0 OCBITY, XapakTep BHMXOBaHHS, THII
0COOHMCTOCTI, BUANMUIA 0COOUCTHIT TOCBIA a00 0COOUCTHH IHTEpeC y IEBHOMY pillleHHi [2].

VYci ynepemkeHHs, KpiM, MOXIHUBO, OCOOHUCTOrO YyIEpeKeHHsI A0 OCOOMCTHX 1HTEpeciB, €
pe3yNbTaToOM LIBUAKOTO, HECBIJOMOI'O Ta iHTYiTHBHOrO MucieHHs (Cucrema 1), a HE pe3ynbTaTom
obxymaHoro MipkyBaHHsa (Cucrema 2). Mucnenns Cuctemu 1 3a3Buyail npaBWiibHE, ane
9acTo BIUIMBAIOTh HA aHANI3 Ta MPUHHATTA pilleHb B 0araTtboX raiy3siX, TaKUX SK ICHXOJIOTif,
TOJTITOJIOTSI, MEIMIIMHA, €KOHOMiKa, Oi3HeC Ta ocBiTa. Y Iii poOOTI JIOTIYHO OMHCAaHO Oarato
yhepekKeHb, sIKi BIUIMBAIOTh Ha PO3BIAYyBaJIbHUI aHami3. 3 TUX Mip COTHI KOTHITUBHUX yNEpeKeHb
Oynu ommcaHi y HayKOBiH JIiTepaTypi 3a JOMOMOTOI0 pi3HUX TepMiHiB. KOTHITHBHI ymepemkeHHs
MOAI0H1 0 ONTUYHUX 1TI031H y TOMY, 110 TTOMUJIKA 3QJIMIIAETHCS TIEPEKOHINBOIO HABITh TOII, KOJIN
ocoba MoBHICTIO ycBiomItoe ii mpupoay. Came yCBiIOMIICHHS yIIepeKEHHSI HE TIOPOKY€E OLIbII
TOYHE CIPHUUHATTS. TOMY KOTHITHBHI YIEPEDKEHHS Jy>K€ BaXKKO IOJIOJIATH, TOMY, IO JIIOAH
Ol/IbIIIe TTOMIYalOTh ICHYBaHHA Ta (YHKI[IOHYBaHHS KOTHITUBHHUX Ta MOTHBAIIHUX yTEepEIKEHb Y
IHIMX, HDK y camux cebe. Lle mosicHioe, oMy Tak 0arato aHaJTITHKIB BBa)XarOTh, IO iX BJIAcHE
inTyituBHe Mucienns (Cucrema 1) € mocratrim [3].

AHaJii3 oCTaHHIX J0cigxKeHb. AHani3 myOmikalliii B o0jacTi TakCOHOMII sIK Kiacudikatopa
BCIX eJIeMEHTIB TeBHOI obOnacti iHQopmarii abo 3HaHb. IcHye oOmmMpHa nmiTeparypa MO0
KOTHITUBHUX YNEpeKEeHb, 1HO1 Ha3UBAaHUX «EBPUCTHKAMM», KA MOSICHIOE, SIK BOHU BIUIMBAIOTh Ha
MHUCJICHHS JIIOMHK Y Oaratbox raiy3sx [1-2] BoHn HajaroTh TOPOroBKas AJsl YyHUKHEHHS OJHOTO
a00 JIeKUIBKOX KOHKPETHUX KOTHITUBHUX YNEpPEIKEHb, a TAKOXK IHIIUX MOIIMPEHMUX IHTYITUBHUX
MAaCTOK OMHUCYIOTHCS pi3HOMaHITHI MoMWiIkd Cuctemu 1, siKi MpU3HAYEHI IJI1 YHUKHEHHS I[HOTO
BUJY CTPYKTYPOBAaHUX aHAJIITUYHUX TEXHIK. X04a IIi TEXHIKH KOPUCHI, BOHU TAKOXX HE TapaHTYIOTh
ycrixy. [Tutanus iHQOpMaiifHO-aHATIITUYHOT JISUTBHOCTI PO3TIISIIAETHCS Yy TAKUX ITyOJIKAIIsIX SK:
Bapenko B. M. IudopmaniiiHo-aHamiTH4Ha MAiSUTBHICTB. HaByanbHMl MociOHMK; [lpomecu
po3BinyBanbHOI mismbHOCTI. Crangapt HATO. Coro3nunpka o0’emHana HactanoBa AJP-2.1
(Bumanus B, Bapiant 1)/ Ynopaeminas cranmaptuzamii HATO. Ane, Ha QyMKy BUEHHX cydacHa
TeXHiKa 0e3 CIeliaJIbHOr0 MNpPOrpaMHOro 3a0e3levyeHHs He 3JaTHa 3aJ0BOJILHUTH MOCTIHHO
3pocTarodu NOTPEOH IMiIBUIIECHHS e(eKTHBHOCTI PO3BITyBabHOI AisTbHOCTI. Ha 1ymMKy BifiCEKOBHX
BUCHMX IIISAX BHpIIIEHHS JAaHOi NpoOJeMH € YTBOPEHHS CHELIaJbHUX aBTOMAaTH30BAHUX
iHpopmarniiinux cuctem (AIC). B 3amexHOCTI BiA TpPEIMETHOI ramxy3i, BOHH MOXYTb yXKe
Bigpi3HaATHCS MK «llcuxomoris aHamizy po3Biakm», Brepmie omyoaikoBana y 1999 pori,
3aCTOCOBYBaJM ysiBJIeHHs TBepcki Ta Kanemana no mpo0isieM, 3 SKMMH CTHKAJIUCS aHAJIITHKH
po3Binku. 3 MomeHty myOmikamii «lIcuxomnorii aHamizy po3BiIKM» IHIII aBTOPH, MOB’s3aHI 3
PosBigyBanpHOO crinmpHOTOIO CIHIA (Brimrouaroun Jxeddpi Kymepa Ta Poba [[xoHcTOHA),
BH3HAYMII KOTHITHBHI yIEpeKEHHs SIK OCHOBHY NMPUYKHY aHATITHYHUX HeBnau y [PV [5-7].

Merta crartTi. B npoBezeHHi 10CIiKEHHsS] METOAOJIOTIS aHaAi3y pO3BilyBalbHOT iH(OpMAIIii.
Bona npezcraniisie TAKCOHOMIIO 3 BOCBMH BiIMIHHUMH KaTETOPISIMU CTPYKTYPOBAaHUX aHAIITHYHUX
MetofiB. Kareropii 6a3yioTbcss Ha TOMy, SIK KOKEH HaOlp METOJIB CIpPHSE MOKPAIIEHHIO aHai3y
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pO3BiMyBabHOI  iH(oOpMalii 3a JOMOMOTOK SKMX BHYTPIIIHI TPOILECH PO3BiAyBaJIbHOI
iH(popMaliiHOT poOOTH BiOOpaXKarOThCsl 30BHI B CHUCTEMaTHYHUN Ta MPO30pHH cmocid, 1mob ix
MOKHa OYJIO CIIJIbHO BHKOPHCTOBYBAaTH, PO3BHBATH Ta JIETKO KPUTHKYBAaTH iHmMMMH. KoxxHa
TEXHIKa 3aJIMIIA€E CIif, 32 IKUM 1HIII aHAJTITUKU Ta KEPIBHUKU MOXKYTh CIIAKYBaTH, 100 moOauynuTn
OCHOBH CTPYKTYPOBAaHOTO aHAJIITUYHOTO CYJIKEHHSI.

Bukiaa ocHoBHOro marepiaiy. IIpoTsroM ocTaHHIX pPOKIB CTPYKTypOBaHI aHaJITHUHI
TEXHIKM € TeXHiKaMM Je-yHepe/keHHs. BOHM He 3aMiHIOIOTH iHTYITMBHMI Cy[KeHHS. IX poib
MoJIsiTae B TOMY, 1100 MMiITaBaTh CyMHIBaM IHTYiTHBHI CYJDKEHHS, 1IEHTU(]IKYI0UN OIBIINI CIIEKTP
BapiaHTIB s po3risay aHanitukamu. Hampuknan, Kinrodosi [punymienns.

[lepeBipka mnepenbayae ineHTUGIKALIO Ta pO3TIAN AOJATKOBHX MPHUITYIICHb. AHaMI3
KOHKYpPYIOUMX TinoTe3 rmependadae iAeHTU(IKAII0 albTePHATUBHUX TiNOTE3, AaKIEHT Ha
CIIPOCTYBaHHI, a HE MIATBEP/PKCHHI TimoTe3, Ta OUIbII CHCTEMAaTHWYHWUW aHali3 JoKa3iB. Yci
CTPYKTYpPOBaHI TEXHIKH, OTUCaH1 y 1[Il KHU31, MAIOTh po3aia «JloAaTKoBa BapTICTh», IO OMHUCYE, SIK
LS TEXHIKAa CIpHsIE MOJIMIICHHIO aHaji3y Ta JONoMarae 3MEHIIWTH KOTHITUBHI YNEPEIKEHHS Ta
IHTYiTUBHI IACTKM, 4acTO POOJIEHI PO3BITHMKAMM Ta MOB’si3aHi 3 MucieHHaM Cucremu 1. s
06araTboX TEXHIK KOPUCTh € O4yeBHAHOI0. JKogHA 3 HHUX HE TPETeHIy€e Ha 3aBXKIH IMPABUIbHY
BiAMOBiAb. BoHM  iAeHTHOIKYIOTh  albTepHATHBH, SKI  3aCIyroBYIOTh Ha  cepilo3He
po3risi. 3Bu4aiiHa KPUTUKA CTPYKTYPOBAaHMX aHAJITMYHHMX TEXHIK MOJSIra€e B TOMY, II0O B MEHE
HEMae€ JIOCTaTHBO Yacy, o0 iX BukopucroByBatu [4]. JlocBin Oaratb0X aHATITHKIB MOKA3YE, IO IS
KpUTHKa HE Mae mifcTaB. barato TexHik 3a0uparoTh ay»e Majio 4acy. byab-sika HOBa piu moTpedye
yacy Ha BUBYCHHS; aje, OJAy)Xe 3aCBO€HA, BUKOPHUCTAHHS CTPYKTYPOBAaHMX aHAJTITHUYHUX TEXHIK
3a0IIa/PKy€ Yac aHaMITUKIB. Lle MoXke JonoMOrTH 1HAMBITyadTbHAM aHATITHKAM TPAIIOBATH OUTBII
e(eKTUBHO, OCOONMBO Ha TMOYATKy MPOEKTY, KOJIU AHANITUK MOXE I1HAKIIe TpOXH OJyKaTw,
HaMaralo4mch 3pO3yMiTH, SIK NPOAOBXKyBaTh. CTPYKTypoBaHI TEXHIKM MOJETHIYIOTh TI'PyMHOBi
MPOIIECH, MOKPAITYIOUHN KOMYHIKAIlI0, a TAaKOXK IMOJIETIIYIOTh 30ip Ta iHTepHpeTarito aoKka3is. I, B
KIHLIEBOMY MIiJICYMKY, CTPYKTypOBaHa TEXHIKAa CTBOPIOE€ NPOIYKT, B SKOMY MIpKyBaHHS 3a
BUCHOBKaMM € OUIBII TPO30PHUM 1 OLIBII JIETKO NPUIMAETHCS, HIK TOHM, SKUH OTpPUMAHO 3a
JIOTIOMOTOr0 1HIMX MeTofiB. Lle 3aomamkye yac, MBUAKO BiJ3HAYAIOUM MOTO PEIEH3CHTaAMHU Ta
penakTopaMH Ta TUM CAMHUM CTHUCKAIOUM MPOLEC KOOPAMHALII. AHAIITUYHI METOAU € BaXKJINBUMH,
ajie caM METOJ JaJeKuil BiJ TOro, m00 rapaHTyBaTH aHAJITHUYHY TOYHICTh ab0 3HaueHHs. Meron
MOBMHEH OYTH MO€JHAHUHN 3 CyOCTaHTHBHOIO €KCIIEPTU3010 Ta JONMUTIMBUM po3yMoM. I 11, y cBoro
4yepry, MOBUHHI MiATPUMYBATHCS 1 CTUMYJIOBAaTHCS OPraHi3alliiHUM CEpelOBHILIEM, B SKOMY
BUKOHYEThCS aHaui3 [5].

CyuacHe OaueHHss MailOyTHBOrO aHami3y pO3BIAKM J€ BIH Bce OUIbLIE CTA€ CHUIBHUM
MiIPUEMCTBOM, 31 3MIHOIO aKIEHTY BiJ] KOOpPAHMHAIII MPOEKTHUX MPOAYKTIB JO PETYISIPHOTO
0OrOBOpEHHsI JaHWUX Ta TIMOTE3 Ha paHHIX eTamax JIoCiHiKeHHsA. lle € Benukor 3MiHOK TIO
BITHOIIIEHHIO IO TPAAMIIIIHOTO aHaMi3y SK MEePEeBAXHO 1HIUBIYaTbHOI AiSITBHOCTI, @ KOOPIUHAIIIIO
K OCTaHHIA eTam mporecy. Y CHUIBHOMY MiINMPUEMCTBI CTPYKTypOBaHI aHANITUYHI TEXHIKH €
MPOIIECOM, uYepe3 SIKUM BiAOyBa€ThCsl CriBmpans. Tak caMo, SK Il TeXHIKH HaJaiTh CTPYKTYpPY
HAIllUM 1HJHMBIAyaJbHUM PO3yMOBUM IIPOIIECaM, BOHH TaKOX MOXYTh CTPYKTYpPYBAaTH B3a€MOJIIIO
aHAJITUKIB y MaJliii komaHzi abo rpymi. OCKUTBKH PO3YMOBHIA MPOIIEC Y IIUX TEXHIKAX € TMPO30PHM,
KOXHHI KpPOK Yy TEXHIlll CIOHyKae 10 OOrOBOpeHHs B KoMaHAi. Take OOroBOpEHHS MOXKe
TeHEepyBaTH Ta OIL[IHIOBATH 3HAYHO OiJIbIIEe PI3HOMAHITHOI 1 HOBOI iH(OpMaIlii, HIX Tpyma, sika He
BUKOPUCTOBYE CTPYKTypoBaHMH nporec. Koiau komaHga mae cnpaBy 3 CKJIAJHOIO MPOOJIEMOIO,
CUHEprisi KITbKOX pO3YMiB, $Ki BHUKOPUCTOBYIOTh CTPYKTYpPOBaHMW aHami3, 3a3BU4yail €
e(eKTUBHIIIO0, HIK JyMKa OJHOTO aHaliThKa [6]. CTpyKTypoBaHi aHANITHYHI TEXHIKH, KOJIH BOHH
MOEIHYIOTECSL 3 IPOIPAaMHUM 3a0€3IeUeHHSIM, TaKOXK MOXYThb HAJaTH Kapkac A KepyBaHHS
areHTYPHOIO CIIIBIpAlLlCl0 Ta KOOpJAMHAIN€I0, 3’€IHYIOYM WIEHIB KOMaHAM B pi3HHUX odicax,
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areHTCTBaX, YaCTUHAX MEPEHACHYCHUX TPAHCIIOPTHUMH MPOOKAMHU METaroJiciB, HABITh 110 BChOMY
cBiTy. [IuTanHs mpo Te, 4u po3BioyBAIbHUIN aHANI3 € Y MOBUHEH OYTH MUCTELITBOM a00 HAYKOIO, €
OJTHUM 3 JIOBFOCTPOKOBHX CIIOPIB y JIITEpaTypi MO pO3BigyBaJbHUN aHali3. 3 HAMIOI TOYKU 30Dy,
PO3BIIyBAJIbHUI aHaJi3 Ma€ acmekTd 000x cdep. [liama3oH MissIBHOCTEH, IO MiANAAAIOTH ITiJT
MOHSTTS PO3BIAYBaIBHOTO aHAIi3y, OXOIUTIOE BECh CIEKTP KOTHITUBHHUX 3A10HOCTEH JIOIWHH, i
HEMOJKJTUBO PO3MOJIIJIUTH HOTO JIWIIE Ha JBI KaTeropii — MHUCTEITBO Ta HayKy — abo CKa3aTH, IO
BiH € JIMIIIE OJTHUM YH iHIIUM. B Mipy TOro, HaCKiibKkU Oy/ib-SiIKa YaCTHHA PO3BITyBAILHOTO aHAII3Y
€ MHUCTELTBOM UM HAyKOIO, II€ TIOBHICTIO 3aJICKUTh BiJ TOTO, SIK BU3HAYAIOTHCS «MHUCTELTBO» Ta
«Haykay. Po3BiqyBaibHI aHATITUKA BUKOPHUCTOBYIOTH IIUPOKUN CIIEKTP METOIIB Il pOOOTH 3 IIIe
IIUPUINM CIIEKTPOM TMpeameTiB. Xoda I KHHra akIEHTYE€ThCS Ha 00JacTi CTPYKTypOBaHOTO
aHaJli3y, BAKIMBO BU3HAUYUTHU MEBHY MOYATKOBY KaTErOpU3allil0 BCIX METOIB, 11100 mobauuTu, ae
BIHCYEThCS CTPYKTYpPOBaHHWM aHami3. barato mOCTigHUKIB TOBOPATH JIMINE MPO JBA 3arajibHI
MiAXOIU 10 aHalli3y, KOHTPACcTylOUM KBaJiTaTUBHE 3 KUIbKICHUM, 1HTYITHBHE 3 €MIIIPUYHUM a0o
IHTYITUBHE 3 HAyKOBHM. IHIII MOXYTb CTBEpKYBAaTH, L0 ICHYIOTh TPH BIAMIHHI HIAXOAHU:
IHTYITUBHHM, CTPYKTYpPOBaHUI Ta HayKOBHUH. Y Halliil TaKCOHOMIi MM Hamarajucsi BUPILIUTHU L0
IUTyTaHUHY, ONHUCYIo4H jaBa Turu MucieHHs (Cuctema 1 ta Cucrema 2) Ta BU3HAYarO4d YOTHUPH
kateropii mucieHHss Cucremu 2. [TutanHs mpo Te, Y¥ pO3BiAyBAJbHUIA aHAJI3 € YU MOBUHEH OyTH
MHUCTEITBOM a00 HAyKOI0, € OJHUM 3 JIOBIOCTPOKOBUX CIIOPIB Y JTEpaTypi MpPO PO3BiTyBaTbHHIA
aHami3. 3 Hamoi TOYKHM 30py, PO3BIIAyBaJbHHI aHai3 Mae acrektd 00ox chep [7]. ianmason
TISITBHOCTEH, IO MAMANAI0Th I TMOHATTS PO3BIAYBAJIBHOTO aHAJi3y, OXOIUTIOE BECh CHEKTP
KOTHITUBHUX 310HOCTEH JIOAMHM, 1 HEMOXJIMBO PO3MOAUIMTH HOro JMIIE Ha JBI Kareropii —
MHUCTELTBO Ta HayKy — a00 cKa3aTd, IO BiH € JIMIIE OJHUM YM iHIMMM. B Mipy TOrO, HaCKiIbKH
OyIp-sIKa YacTHHA PO3BiAYBAJIBLHOTO aHAII3Yy € MUCTEIITBOM UM HAYKOIO, 1€ TIOBHICTIO 3aJI€)KHUTh Bijl
TOTO, SIK BU3HAYAIOThCA «MHCTELTBO» Ta «Hayka». TakcOHOMis, ONMUCaHa TYT, BU3HAYAE YOTHUPH
(YHKIIIOHAIBHO PI3HUX METOMOJNIOTIYHUX MIAXOAW 10 PO3BigyBambHOro anamizy. Lli migxomm
BIPI3HSAIOTECA XapaKTEpOM BHUKOPUCTOBYBAHUX AaHANITUYHUX METOMAIB, THIIOM KUTbKICHUX
MMOKA3HUKIB, SKIIO TaKi €, THIIOM JOCTyIHHUX JaHUX 1 THIIOM HaBYaHHS, SKE OYIKyeTbcs abo
BUMAaraerbcs. Xo4da KOXEH METOJ € BIAMIHHHUM, MeXi MDK HHMH MOXYTh OyTH
HEYITKUMHU. MeTooNorisl po3BiIKHM, SKy BHKJIaB MHpakTHK i wmetomonor Jlxek J[leiiBic, — 11e
3aCTOCYBaHHS TPOIECIB 1 IIHHOCTEH HAYKOBOTO MOCII/DKEHHS 10 Cenru(iyHIX YMOB CTpaTeriaHol
po3Biaku. JoOpi KpUTHYHI MHUCITUTENl 3yNUHSIIOTBCS W pedIeKTyI0Th, XTO € OCHOBHUM
3aMOBHHKOM, SIK€ € MUTAHHS, /1€ MOXHA 3HaWTH Halkpairy iH(opMaIlliio, SK MO>KHa TIEPEKOHINBO
apryMEHTYBaTH CIpPaBy Ta IO HEOOXIAHO I €PEeKTUBHOI Tepenadi iX MOBiAOMIICHHS. BoHm
PO3YMIIOTh, IO LIl Mpoliec nepeadavyae MepeBipKy KIIOYOBHX MPUMYIIEHb, MOIIYK TaHUX, Kl
CIOPOCTOBYIOTH  Ii ~ MPUMIYLICHHS, 1  pO3TsA]  pIi3HUX  MOSCHEHb,  HACKUIBKH  IIe
MOxHBO CTpyKTypoBaHui aHanmi3 CTpyKTypoBaHI aHAIITUYHI METOIW BKJIIOYAIOTH IMOCTAITHUUN
MpoLec, SIKUM 30BHIIIHIM YUHOM BHUCBITJIIOE MHCIEHHS aHANITUKa Tak, 100 Horo Oylio Jerko
PO3TIISIHYTH 1HIIUMH, THM CAMUM JTO3BOJISIFOYM MOTO TIEpEerisaaTu, 00roBOpIOBaTH Ta KPUTHKYBATH
KpPOK 32 KpOKOM. 3 i€l MPUYMHUA CTPYKTYpOBaHHUI aHami3 3a3BUYail CTa€ CHIIBHUM 3YCHIUISM, B
SAKOMY IPO30PICTh AHAJITUYHOTO TPOLECY BiJKPHBAE y4yacTh AHAJIITUKIB Ha pi3Hi, KOH(IIKTHI
TOUKH 30py. BBaxkaeTbcs, 1110 1€¥l TUN aHaI3y [TOM SIKIIy€ JAesIKI HEraTUBHI HACJIJIKU KOTHITUBHUX
0o0MeXeHb OKPEMOTO aHalliThKa, BOYy/JIOBaHUX YSBIEHb Ta BCHOTO CIIEKTPY KOTHITUBHUX Ta IHIIUX
aHATITUYHUX yrnepemkeHb [8]. YacTo BHKOPUCTOBYIOTBCS TEXHIKH, Taki sk CTpyKTypOBaHWiA
BbpeliHmTopMiHT, aHami3 CleHapiiB, MOKAa3HUKH, aHATI3 KOHKYPYIOUYHMX TilOTe3 Ta IepeBipka
KIIFOYOBHX MpuUMylieHb. CTpyKTypOBaHi TEXHIKM BHKJIAJAIOTHCA Ha PIBHI KOJEMKY Ta acHipaHTypH
i MOXyTb OyTM BHMKOPHCTaHI aHaJITHMKaMH, SKI HE MarlOTh MIATOTOBKM B CTAaTUCTHIll, BHCOKIH
MareMatwuili abo TBepAuX Haykax. KBa3i-KiIbKICHHI aHali3 3a JOTIOMOTO0 IAHKX, 1[0 TEHEPYIOThCS
eKkcriepramMu: AHANITAUKA 4YacTO HE MAalTh CEMIIIPUYHHUX JaHWX, HEOOXIMHUX IS aHami3y
PO3BiTyBAIBHOT IPOOJIEMHU. Y BIJICYTHOCTI EMITIPUIHHX JaHUX PO3POOIISIOTECS 0arato METOIB, sKi
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TPYHTYIOThCSl Ha €KCIIEPTHUX OIlIHKAaX KJIOYOBUX 3MiHHUX 5K Bucokuii, Cepenniit, Huzpkuii abo
BincyTHiii, abo 3a I0OMOMOrol NPUCBOEHHS CyO’€KTUBHOI HWMOBIPHOCTI. BuKOpHCTOBYIOTHCA
CHeIiaJIbHI TPOTCAYyPH sl 300py IHX OIIHOK, 1 3a3BUYail BOHU IHTETPYIOTHCS B OUTBIIHI MOJICNb,
[0 OMHCY€ KOHKPETHE SBHINE, TaKe SK BPa3IWBICTh ITMBUILHOTO JIijepa Tepea BiHCHKOBUM
MEPEBOPOTOM, PIBEHb MOJITHYHOI HecTabUTbHOCTI ab0 WMOBIpHMH pe3ysibTaT 3aKOHOAABUYOL
muckycii [9]. Mo 1iei xateropii BXOAATh METOMIH, Taki sIK OaileciBCcbKe BUBEACHHS, AMHAMIYHE
MOJICTIIOBAHHSA Ta CHUMYJAIisS. HaBuaHHS BUKOPHCTAHHIO IIMX METOMIB 3MIHCHIOETHCS Ha pIBHI
acmipaHTypu B TaKUX raiy3sx, sSIK MaTeMaTHka, iHpopMaliifHi HayKu, onepauiiHuil aHamis, 6i3Hec
a00 Hayku. EMmipudHmMii aHaji3 3 BUKOPUCTAHHIM KUTbKICHUX AaHUX: KinbKicHI eMmipuyHi aaHi
HACTUIBKU BIJIPI3HAIOTHCA BiJl JaHUX, 110 TEHEPYIOTHCS €KCIIEPTaMH, 1[0 METOIM Ta THIH MPOOIEM,
SKI BOHHM BHKOPHCTOBYIOTHCS JIJISl aHANi3y, TaKOX Iy’Ke pi3Hi. EKOHOMETpHYHE MOJETIOBAaHHS €
OJIHMM 13 3araJibHUX MPHUKJIAIIB IIbOTO MeToay. EmmipuuHi fgaHi 30HMparoThCs PI3HUMH THITAMH
JaTYUKIB 1 BUKOPUCTOBYIOTHCS, HANPUKIAA, B aHami3i. OnHa 3 UX YOTUPHbOX METOJUK HE Kpalia
abo edextuBHImA 3a iHmry. Bcei BoHM moTpiOHI B pi3HMX OOCTaBHHAX, MO0 ONTHUMI3yBaTH
WMOBIPHICTh 3HAXO/KEHHS TMPABWIBHOI BIANOBiAI. BUKOpPHCTaHHA KUTBKOX METOJIB MPOTATOM
OJTHOTO aHAJITUYHOTO MPOEKTy Mae OyTH HOPMOIO, a HE BUHATKOM. Hampukiaza, HaBiTh ayxe
KUTHbKICHUM TEXHIYHUN aHaJIi3 MOYKE BKJIFOYATH MPUITYIISHHS PO MOTHBAIIiI0, HaMip a0o 371aTHICTb,
Kl Halikpamie OoOpoOISIOTBCS 3a JOMOMOTOI MIAXOMIB KPUTUYHOTO MHUCJICHHS Ta/abo
cTpykTypoBaHoro anamizy [10]. OxgHiero 31 CTPyKTypOBaHHUX TEXHIK I TeHeparllil e Moxke OyTu
BUKOPHUCTAHHS s ifAeHTUdIKAIi 3MIHHUX, $KI CIIiJl BKJIIOYHTH B JIWHAMIYHY MOJIEJb, IO
BUKOPUCTOBYE J[aHi, CTBOPEHI €KCIepTaMH, JUIsl KUTbKICHOT OLIHKM IIMX 3MiHHHX. [3 IIMX 4OTHPHOX
METOJMK CTPYKTYpOBaHHMU aHaJli3 € HOBUM «TPaBIEM Ha TONi», TaK OM MOBUTH, TOMY KOPHCHO
pPO3TISIHYTH, SIK BiH BifHOCHTBCS A0 MucieHHs Cucremu 1. Mucnenns Cucremu 1 moeanye
EKCIEepPTHY EKCIEepPTH3Y Ta IHTYITMBHE PO3MIPKYBaHHS B AISTILHOCTI, SIKa BiIOYBAETHCS MEPEBAKHO Y
rOJIOBI aHAIITHKA. X04a aHATITHK MOYKE OTPUMYBATH BBiJ BiJl 1HIINX, aHATITHIHUHN TTPOITYKT YaCTO
CIpUUMAETHCS K MPOIYKT OJHOTO AHANITHKA, 1 aHAIITUK Ma€ TEHACHIIIO BiAUyBaTH «BIACHICTH»
JI0 CBOTO aHANITUYHOTO MPOAYKTy. PobGoTa onHOro aHamiTHka OCOOIMBO BpasiuBa 0 IIMPOKOTO
CIIeKTpa KOTHITHBHUX TAacTok, omucannx Yy «llcuxomnorii  po3BiAyBaJIbBHOTO  aHATI3y»
[11]. CrpykTypoBaHuii aHaii3 ciifye MOETATHOMY IPOLECYy, KU MO)Ke OyTH BHKOPHCTaHUIl
OKpPEMHM aHAJIITUKOM, aji€ BIH YacCTille BUKOPUCTOBYETHCS K I'PYHNOBHM IPOLEC, OCKIIBKU caMe
TaK OTPUMYIOThCS OCHOBHI TmepeBard. Sk MH OOTOBOPIOBAIM Yy TMONEPEIHBOMY PO3JILII,
CTPYKTYpPOBaHI TEXHIKM KEPYIOTh J1aJlOTOM MIXK aHAJITHKaMH 3 CIUIBHUMH 1HTEpecaMu, KOJI BOHU
KPOK 32 KPOKOM TIPAIIOIOTh HaJ aHAIITUYHOIO MPo0sieMor0. KpUTHYHUM MyHKTOM € Te, [0 TaKHi
MiIX11 BUKIAJA€ YYACHUKIB 3 PI3HUMHU THIAMH Ta PIBHSAMHU €KCIIEPTH3M Ha albTepHATUBHI 1fei,
noka3n abo MEHTalnbHI MOJENi BXXE€ Ha paHHIX eTamax aHaliTUYHOro mporecy. Bin Moxe
JIOTIOMOTTH €KCIIepTaM YHHUKHYTH JEAKHX 3arajbHUX KOTHITUBHHUX MacTOK. CTpyKTypOBaHH
TpYyHOBHI TMpoliec, SKUN 1AeHTHU(]IKYyEe Ta OILIHIOE aJbTEPHATUBHI MEPCIEKTHBH, TAKOXK MOXKE
JOTIOMOTTH YHHUKHYTH «TPYTOBOi yMKH», HAWOUTBII TOMIMPEHOI MpoOJeMH Yy TpyHOBUX
npouecax. Konu BUKOPUCTOBY€EThCS TPYIIOI0 YU KOMAaH0I0, CTPYKTYPOBaH1 TEXHIKH MOXKYTh CTaTH
MeXaHI3MOM JUIsi OOMiHY iH(OpMAaLi€l0 Ta TPyHOBOTO HABUAHHS, SKE JOMOMAra€ KOMIICHCYBaTH
nporaauHu a0o ciaabKi CTOPOHHM B €KCIEPTHINA ekcriepTusi. Lle 0coOmmBO KOPUCHO ISl CKIIAJHUX
MPOEKTIB, sIKi BUMAraloTh CHHTE3Y KiJIbKOX THIIIB eKcrepTusu [12].

BucHoBku. Otxe, B pe3ysibTaTi AOCHIPKEHHS METOAOJIOTIi aHamizy po3BiayBasbHOL
iHopmariii MoXHa 3pOOWTH BHCHOBOK IO, TAaKCOHOMIs, ONMHWCaHa TYyT, BHU3HA4Ya€ YOTHPH
(YHKIIOHAIBHO PI3HUX METOAOJOTIYHUX MiAXOAM [0 pPO3BiayBaibHOro anamizy. Ll migxomu
BIJIPI3HAIOTBCS  XapaKTEpPOM BHUKOPUCTOBYBAHHX AQHAIITUYHUX METOMAIB, THIOM KUIbKICHUX
MOKa3HUKIB, SKIIO TaKi €, TUMOM JOCTYITHHX [aHUX 1 THIIOM HAaBYaHHA, SKE OYIKy€ThCs abo
BUMAra€eThbcs. Xoua KOXKEH METOJ[ € BiIMIHHUM, MEXI MiX HUMH MOXYTh OyTH HEUITKHUMH.
[To mepmie 1€ KpUTHYHE MUCJICHHS, SK BHU3HAYEHO JOCBITYEHUMHU crermiamictamu. [lo
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JyTe CTPYKTypoBaHuii aHaji3 CTpyKTypoBaHI aHATITHYHI METOJIU BKIIFOYAIOTh MOETAIMHUI MPOIIEC,
SIKUI 30BHIIIHIM YMHOM BHUCBITJIIOE MUCJCHHs aHamiThka. [Io TpeThe KBa3i-KibKICHHI aHami3 3a
JOTIOMOTOI0  JTAHWX, IO TEHEpyIThcs ekcnepramu: [Io derBepre emmipuyHHMi aHami3 3
BHKOPHUCTAHHIM KUTbKICHUX JaHuX. OJHA 3 IUX YOTUPHOX METOJIMK HE Kpamia abo edeKTUBHIMIA 3a
iHmry. Bei BoHM mOTpiOHI B pi3HMX OOCTaBMHAX, 100 ONTUMI3yBaTH WMOBIPHICTh 3HAXOJKECHHS
MPaBUJIBHOI BIAMOBi. BUKOpHCTaHHS KUTBKOX METOJIB MPOTATOM OJIHOTO aHAIITHYHOTO MPOEKTY
Mae OyTH HOPMOIO, a HE BUHATKOM. Hampukiian, HaBiTh Ay»e KUTbKICHUN TEXHIYHUN aHali3 MOXe
BKJIIOYATH NPUIYIICHHS PO MOTHBAIiI0, HaMip a0 31aTHICTb, sIKi HalKpaiie oOpoOJIAIOThCS 3a
JIOTIOMOTOF0  TTIXO/IIB KPUTHYHOTO MHUCJICHHS Ta/abo CTpyKTypoBaHOro aHamizy. OpHiero 3i
CTPYKTYpOBaHUX TEXHIK JJIA reHepallii ieil Moxke OyTH BUKOPHUCTaHHS Ui 11eHTUudiKalii 3MiHHUX,
SKI CIIJl BKJIIOYUTH B TUHAMIYHY MOJEJb, II0 BUKOPHUCTOBYE JaHI, CTBOPEHI €KCIEpTaMH, s
KUTBKICHOT OINIHKHM ITUX 3MIHHHX. [3 IIMX 4YOTHPHOX METOAMK CTPYKTYPOBAaHWUU aHAl3 € HOBUM
«TpaBLEM Ha MOJIi», TaKk OM MOBUTH, TOMY KOPHUCHO PO3TJISTHYTH, SIK BiH BIIHOCUTBHCS O MUCJICHHS
Cuctemu 1. Mucnennst Cuctemu 1 moegHye eKCIiepTHY €KCIEPTH3Y Ta IHTYITHBHE PO3CY/DKEHHS B
TISUTBHOCTI, SIKa BiIOYBA€ThCS MEPEBAXKHO Y TOJIOBI aHANITHKA. X04Ya aHATITHK MOXKE OTPUMYBATH
BBiJI BiJ IHIIUX, aHANITUYHUNA TPOAYKT YaCTO CHPHUMAETHCS SIK MPOMYKT OJHOTO aHANITHKA, i
aQHAJTITUK MA€ TEHJCHITIIO BIAYYBAaTH «BJIACHICTHY» IO CBOTO aHAJTITUIHOTO MPOAYKTY.
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Ph.D. Mamich V.V., Ph.D. Maksimenko Y.A.,
Ph.D. Didyk V.O., Sharshatkin D.Y., Dushkin Y.

RESEARCH OF INTELLIGENCE INFORMATION ANALYSIS METHODOLOGY

The word "'taxonomy"* comes from the Greek *'taxis'* meaning arrangement, division, or order, and
"nomos' meaning law. Classic examples of taxonomy are the hierarchical classification of all living
organisms according to Carl Linnaeus&apos; system into kingdoms, types, classes, orders, families,
genera, and species, which is widely used in the biological sciences, as well as in Dmytro Medeleev's
periodic table of elements, which is used by chemists. Taxonomy is a classification of all elements of a
certain area of information or knowledge. It defines that area by identifying, naming, and categorizing all
the various objects in that area. Objects are organized into related groups based on some common factor
inherent to each object in the group. System 1 thinking is intuitive, fast, efficient, and often thoughtless.
This paper notes that intuition is often accurate, but it is also a common source of cognitive biases and
other intuitive errors that lead to incorrect analysis. System 2 thinking is analytical. It is slow, considered
and conscious, the result of judicious thinking. In addition to structured analytical techniques, System 2
thinking encompasses critical thinking and the full range of empirical and quantitative analysis. System 2
thinking is analytical. It is slow, considered and conscious, the result of judicious thinking. In addition to
structured analytical techniques, System 2 thinking encompasses critical thinking and the full range of
empirical and guantitative analysis. Exploratory analysts rely primarily on intuitive judgment, a System 1
process, in constructing their linear analysis. Intuitive reasoning done right, sometimes called traditional
analysis, combines domain expertise with basic thinking skills. Evidential thinking, the historical method,
the case study method, and thinking by analogy are examples of this category of analysis. The paper also
notes that the main characteristic that distinguishes intuitive thinking from structured analysis is that it is
usually an individual effort in which the understanding remains largely in the mind of the individual
analyst until it is written down in a draft report. This type of analysis is usually taught in higher
education, especially in the social sciences and humanities, often with some expertise in a country or
language. System 1 thinking, or intuitive thinking, differs significantly from System 2 thinking, which is
characterized by four broad categories of analytical methods. She describes the nature of these four
categories, one of which is structured analysis. Others are critical thinking, empirical analysis, and quasi-
guantitative analysis.

Key words: taxonomy, intuitive reasoning, analysis, thinking by analogy, country expertise,
structured analytical techniques, spectrum, empirical analysis.
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KOHIENTYAJBHI 3ACAJN BIPOBAJI)KEHHSI PEKPYTHHI'Y
Y 36POMHUX CUJIAX YKPAITHHA

3oponina azpecia pociticokoi ¢pedepauii npomu nauioi oeprrcasu, OUCKpeOUmayis mepumopiaibHux
UeHmpie KOMNIAEKMY8AHHA Ma COUianbHOoi niompumKu, nompeoda y ooykomniaexkmysanui 3opoiinux Cun
Ykpainu emomusosanumu 8ilicbKo8OCAYIHCOOBUAMU, CHPOMONCHUMU AKICHO GUKOHYGAMU 3A60AHHA 34
RPUSHAYEHHAM 3YMOGTIOEC HEOOXIOHICHb 6NPOBAICCHHA HOBUX RIOX00i6 WL000 NOUIYKY, 0000py ma
3a/yueHHA KaHOuoamié 011 KOMNJIEKMYSAHHA 6IlCbKOGUX opzaHizauilinux cmpykmyp. Y cmammi
euceimieni KOHUenmyaabHi 3acadu 6npoeadiceHHs pekpymunzy y 3opounux Cunax Ykpainu, sk
nEepPCHeKmMuBHO20 O0CHOBHO20 Odcepena KOMNIEKMYEAHHA 0cofoeum cknadom. Haoano maymauenns
cymnocmi, po3’AcHeHi cucmemu ma 6uou pekpymunzy. Buceimnena eepmuxanv ynpaeninus
PEKPYMUHZOM MA 3A80AHHA yenmpie pekpymunzy 3opoiinux Cun Ykpainu. /[na xamezopiii zpomaosan
U000 BIlICbK0BO20 0006’°A3KY ORUCAHI WINAXU RPULIHAMMA (RPU308Y) IX HA GIICbKOEGY C1y)HCOY, Oxcepena
iX nowyky ma eumoz2u 00 po3cmanoeKku Ha 6ionoeioni nocaou. Buznaueni 3axoou 63aemooii pekpymepie
UeHmpie PeKPYymMUHZy ma GiliCbKOBUX YACMUH 3 OP2aHI3aUiaMU I YCMAHO8AMU, AKI AGIAMbCA HOCIAMU
iHpopmauii npo nr0ocokuil pecypc. Buceimneni memoou nouiyky pekpymepamu, ONRUCAHO NOPAOOK ix Oill
3a emanamu y xX00i deciou, npuilomu ma RPUHYUNRU 3aeepuieHns deciou. Busnaueno ingopmayiio, axy
Mawms HAOAGAMU KOMAHOUPU GIHCbKOBUX HYACHMUH 00 UEeHMPI6 PeKpymuuzy, 6 IiHmepecax AKux
PpeKpymepu 30iliCHIOIOmMb HOWYK ma 6i00ip kanoudamie. Onucano nopsaooK pobomu pexpymepie
mepumopianvbHux UeHmpie KOMNIAEKMYGAHHA ma COUianbHoi RIOMPUMKU WL000 oOpzaHizauyii ma
npoeeoennsn 3axodie i0OOpy Kanouoamie Ha GilCbKOBY CaAYyHcOy ma iX nooanvuie CyRPOBOONCEHHA.
3a60aKku demanvHoOMy aHanizy ma 002080pPeHHI0 CIMAMMA CHPUAE POZYMIHHIO PEKPYMUHZYy y 30polinux
Cunax Ykpainu ma oiansnocmi pekpymepie, w0 y HUHIUWIHIX YMOGAX AGNAEMbCA KPDUMUUHO GANCTUBUM
0ns 30eperrceHns ma po3GUMKY OCHOGHOI CK1a00601 cuil 000pOHU 0ePIHCABU.

Pezynomamu npoeedenozo 00CHiONCEHH MOMCYMb Oymu 3acmoco8ani npu po3pooui KepiHux
O0OKYMeHmis, W0 pe2ilameHmyons OisalbHiCHb peKpymuHzoeux yenmpie y 3opoitnux Cunax Ykpainu, a
MAaKoc y X00i ROOANLMUX OOCTIOHCEHD 3 OAHO20 HANPAMY ¥ HAYKOBUX YCMAHOBAX.

Knrowuoei cnosa: pekpymune, 6uou pekpymunzy, mMemoou nOuiyKy, 0xcepena KOMRIAeKmyeanHs,
000ip Kanouoamis, Cynpo6o0 ceHHA KAHOUOAmis.

Beryn Ta mocraHoBka mnpoOJemu. JlOCBii 3acTOCyBaHHS yrpyHoBaHb BIMCBK (CHI)
36poitaux Cun Yipainu (3C Ykpainu) y X0/l IpoBeIeHHS aHTHTEPOPUCTHYHOI Omepaliii, orneparii
O0’ennanux cuin Ta Bijciui 30poifHOi arpecii pocilicbkoi Qenepariii CBIAYUTH, IO YCIIIIHE
BUKOHAHHS HMMH OOMOBHX (CIHCIiadbHHMX) 3aBAaHb 3aJICXKHTh Bia piBHA iX OoesmaTHOCTI [1-4].
besnocepelHbO YKOMITJIEKTOBAHICTh OCOOOBHM CKJIAJIOM BIUTMBAE HAa OO€3ATHICTH BIMCHK (CHII).
[[IupoxomacmTabHa 30poiiHa arpecis pociiichkoi ¢eaepaliii 13 3aCTOCYBaHHSIM 3ac00iB BOTHEBOTO
ypaKeHHsI CTBOPIOE TieperyMoBH isi HaHeceHHs 3C Ykpainu Brpar [5], y ToMy 4ucii 1 JIF0ACEKOTO
pecypcy. Tomy, BaxiauMBO HE JUIIE MIATPUMYBAaTH  JOCTATHIA  KUIBKICHMM  piBEHBb
YKOMIUIEKTOBAHOCTI OCOOOBUM CKJIaJIOM, aj€ 1 CTBOPUTH YMOBH JUIsl TAPAHTOBAHOTO Ta SIKICHOTO
komruiekTyBaHHs 3C VYkpaiHu mnpodeciiiHuM, MiATOTOBICHUM 1 BMOTHBOBAaHHUM IIEPCOHAJIOM,
CIPOMOKHUM SIKICHO BUKOHYBATH 3aB/IaHHS 32 IPU3HAUCHHSM.

BiiickkoBa ciyx0a 3a MpPU30BOM Mmij Yac MoOLmi3amii, Ha OCOOJIMBUU TMepiod Xod i
3aJIMIIAETHCS OCHOBHUM JIKEPEJIOM KOMIUIEKTYBaHHSA OCOOOBHM CKJIQJIOM IIiJi 4ac MPaBOBOTO
peXHMY BOEHHOTO CTaHy, ajieé BOHAa IIOB’fA3aHa 3 4YHCIEHHUMHM BuKiIukamu. [lepenycim, ne
3MEHIICHHS KUIBKOCTI JOOpOBOJIBIIIB BHACHIAOK HEHaJEeXHOI opranizamii iHpopmarliiHo-
pPO3’SICHIOBAJIBLHOT pPOOOTH 3 HACENCHHSAM IIOJ0 HEOOXITHOCTI BUKOHAHHS KOHCTHUTYIIMHOTO
000B’sI3Ky BIJJHOCHO 3aXHCTy CBO€i BaTbKIBIIMHM Ta TOTY>XHHUH 1H(OpMAIifHO-TICUXOJIOTTYHUN
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BIUIMB BOpOTa, CIPSMOBAaHWI Ha MiAPUB JOBIpH HACEJICHHS CTOCOBHO IIPAaBOMIPHOCTI i
TEPUTOPIANIbHUX IIEHTPIB KOMIUJICKTYBaHHS Ta COLIaIbHOI MIATPUMKHU 3 MUTaHb MoOimizamii. Kpim
TOTO, IHCTUTYIII JepaBH (IEHTPaJbHI OPraHM BHKOHABYOI BIIAJM, MICLEBI OpraHH Jep>KaBHOI
BJIaJU Ta OpPraHU MICLIEBOTO CaMOBPSIYBaHH:), sKi 3riIHO HOpM 3akoHIB YKpaiHM 3000B’s3aHi
3a0e3MeunTH 3adydeHHS TPOMAJISH JIO BHKOHAaHHS OOOB’s3KiB MOOUTI3aIii, 3 TOYaTKy
IIMPOKOMACIITA0HOI arpecii He y TOBHOMY 00CsI31 YCBIIOMITIOIOTh CBOIO POJIb Ta MICIIE B MpoIIieci
BUKOHAHHS 3aBIaHb MOOUTI3amii. BHacaigok 3a3Ha4eHOro, BCS BIAMOBIAAIBHICTh 32 MPOBEACHHS
3ax0/1iB MOO1ITI3aIli1 JIFOICEKHX 1 TPAaHCIIOPTHUX PECYPCIB y JIeprKaBi MepeKiaieHa Ha TePUTOpiabHi
HEHTPH KOMIUIEKTYBAaHHs Ta COLialNbHOI miaTpuMku. KopymmiliHi BUKIMKH y poOOTi BifiCEKOBO-
JTIKapChKUX KOMICii MOB’sI3aH1 3 HEOCKOHANICTIO MPOLEAYPH BU3HAUCHHS MPHUAATHOCTI TPOMAJISH
32 CTaHOM 3JI0pOB’S JI0 TPOXOJDKCHHS BIHCHKOBOI CITy>KOH, COlliaJbHa HECIPaBEIIMBICTH HE
CIPUSIOTH SAKICHOMY KOMILJIEKTYBaHHIO BilICBKOBOCITYKOOBIISIMH 32 MPU30BOM I yac MOOimi3aiii.
[Ipn 1mpOMy, BCi HEraTHBHI SBUWINA, SKi B CyCIUIBCTBI IOB’s3aHiI 3 MOOLTI3alli€l0, HACEICHHIM
VKpaiHH aKyMyJIOIOTbCS Ta CHPSIMOBYIOTbCS HpPOTH POOOTH TEPUTOpIaIbHUX LIEHTPIB
KOMIUIEKTYBAaHHS Ta COLIaIbHOI MiITPUMKH.

Boanouac cycminecTBO Aenani Oinmblne po3yMie, IO JOOpOBLNbHA Cy»0a 1 HadaHHS
rpoMajgsHaM TpaBa BHOOPY MOXYTh 3HAYHO WIABHIMUTH €QEKTHBHICTh KOMILICKTYBAaHHS.
JloGpoBoblli 3a3BUYail OB MOTHBOBAHI, MAIOTh BUIIUNA OOHOBHI AyX 1 Kpalle MiArOTOBJIECHI 10
BUKOHaHHs 3aBaaHb [6]. Tomy, omHMM i3 3aBIaHb PEKPYTHHIY SIBISETHCS 3MIHUTH TOTJISIH
CYCNiILCTBA Ha TPOBEACHHS 3axoliB MoOumi3alii, TOOTO Tmepexoay BiA IPUMYCOBOTO
koMmiuiekTyBanHs 3C VYkpaiHu 10 JOOpPOBUIBHOIO TPOIECY, HUISXOM OpI€HTAIil TPOMAJasSH Ha
BIICBKOBY CITY>KO0Y, B1IOOpY iX 32 HasIBHUMH KOMIIETECHIIISIMH Ta iX MOJAajbIlle MPUAHATTS (IIPU30B)
Ha BIHCHKOBY CITyX0Yy.

OTxe, pekpyTUHI HaOyBae Bce OuIblIe MOMYJISIPHOCTI Ta CHpHUATUME (POPMYBAaHHIO HOBUX
e(EeKTUBHHX IMiIX0AiB m0J0 KoMmruiekTyBaHHs 3C YkpaiHu 0coOOOBHM CKJIAIOM, IO CBITYUTH IPO
aKTyaJbHICTh 3a3HAYEHOI TEMHU.

AHani3 octaHHix gocaimkenb. IIpobmemam pexpyTuHry, HaOOpy Ta YIpaBiiHHS
MEPCOHAJIOM TMPHUCBSUEHI PoOOTH 3apyOiKHHMX Ta BITUYM3HSHMX BueHHX [6-14]. AmHamiz maHux
nyOmikamii CBIAYUTH MPO Te, IO HAYKOBII MEPEBaXXHO PO3MIINAIOTH PEKPYTHHT B YIpPaBIIiHHI
MEePCOHAJIOM Ha TMiANpUEMCTBax. Tak, y crarti [7] aBTOpamMu Oynu pPO3TISAHYTI OCOOJUBOCTI
3aCTOCYBaHHS PEKPYTHHIY B CHUCTEMIi YIPaBIIiHHS MEPCOHAJIOM MiJIPUEMCTBA, MIPOBEACHO aHAi3
JISITBHOCTI PEKPYTHHTOBUX KoMmMaHid B YkpaiHi. Y pobOoti [8] mpoaHaimizoBaHO KOHIENTyalbHI
MIOHATTS, ACMEKTH Ta TEXHOJIOTIUHI CKJIAJIOBI PEKPYTUHTY, 30KpeMa: BHIHU, CIIOCOOM W METOAMKH
MOIIYKY Ta MiJ00py MPAaIiBHUKIB, OCHOBHI KPUTEPIi PEe3yJIbTATUBHOCTI Ta PEHTA0EIHHOCTI, YaCOBI
¢a3u Ta 3aranpHi (HiHAHCOBO-EKOHOMIYHI acleKTH PeKpyTHHTY nepcoHany. Ctarts [9] npucBsyeHa
BH3HAYEHHIO CYTHOCTI Ta OCOOJIMBOCTEH PEKPYTHHTY SK Cy4acHOI CHUCTEMH T000pYy KaapiB s
HarmionaneHol momimii, a TakoXX MEPCHEKTUBHUX NUIAXIB i1 ymockoHanmeHHs. Y poboti [10]
BH3HAYEHO CYTHICTh PEKPYTHHTY SK €KOHOMIYHOTO MOHSATTS, POSKPUTO MOTO ICTOPUYHI BUTOKH Ta
pOJb y JOCSTHEHHI YCHiXy MiANPUEMCTBA, BHOKPEMJIEHO METy Ta 3aBJIAHHS pPEKPYTHHIY,
0XapaKTepHU30BaHO OCHOBHI METOJM Ta MOAECHI PeKpyTHHTY. Y ctarTi [11] aBTOpamu chopmoBaHO
QITOPUTM 3aCTOCYBAaHHS PEKPYTUHTY SIK ONTHUMI3alliifHOT TexHonorii (opMyBaHHS NEpCOHATY
mianpueMctB. Podora [12] mpucBsueHa aHaizy KEepiBHHX JOKYMEHTIB Ta JOCBIAY PEKPYTHHIY Y
360poitnux cmiax CLIA. ABropamu y ctarti [6] chopmMoBaHO akTyalbHY MPOOJIEMATHKY IIFOYHX
MexaHi3MiB KomIuiekTyBaHHS 3C YKpaiHu JIOJCEKUMHU pecypcaMu Tij 4yac MoOimi3amii B yMoBax
BiliHU, 3aIIPOIIOHOBAHO MPOEKT HOBITHBHOT MOJIEIi MPOXOJKEHHS BIHCHKOBOI CIIy>KOH 32 KOHTPAKTOM
3a TpUHIUIOM “‘timeline”’-moO0umi3amii Ta BapiaHTH MPOXOHKCHHS BINCHKOBOI CIIy»KOM 3a
KOHTPAKTOM MiJl 4yac il BOEHHOro ctaHy. Y crarti [13] aBropamu chopmoBaHa maremMaTHYHA
MOJICJIb OIIIHIOBaHHSI OpraHizamii peKpyTHHTY B 30poiHux cwiax. PoGorta [14] mpucesdyeHa
JOCIIJKEHHIO TPOIECY BIPOBAKEHHS EJIEKTPOHHOTO PEKPYTHHTY Y MPOBIIHUX KpaiHax CBITY
ta 3C Ykpainu, BU3HAYEH1 HAMIPSIMKH HOTO MOJAIBIIIOTO PO3BUTKY.

HesBaxaroun Ha HasBHICTb 3HAYHOI KIIBKOCTI HayKOBHX Hpallb 3a UM HampsMOM, JOCi
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AKTyaJIbHUM 3QJIHIIAETHCS TUTAHHS TIOJATBIIOTO PO3BUTKY peKpyTHHTY B 3C YKpaiHH y KOHTEKCTI
3a0e3mneueHHs] KOMIUIEKTYBaHHS BilChbK (cui) mpodeciifiHuM, MiATOTOBICHHM 1 BMOTHBOBAHHUM
MIEPCOHATIOM.

BuK1a71 0CHOBHOIO MaTepiajy

PekpyTHHT € 3araqbHOBKHBAHOIO KaTErOPIEI0 MEHEDKMEHTY nepcoHany. [lepmi 3ragku mpo
PEKPYTUHT BITHOCATHCSA IO CEPEIHBOBIUYS, KOJM BEIUKI apMii peKpyTyBaiucs AJsl 3a0e3NeueHHs
Oe3nekn Ta BIMCHKOBHX [id. Takuil peKpyTHHT 3I1HCHIOBABCS MUISIXOM OOOB’SI3KOBOTO IMPH30BY
TpOMaJIsIH Ha BIMCBHKOBY clyk0y, ab0 3a JOMOMOTOI KOHTPAaKTHUX YTOMA, € 0coOU mpuiMaiu
MPUCITY Ha CIy’)k0y y BIMCBKY. 3 TUIMHOM 4Yacy 13 3pOCTaHHSAM IPOMHCIOBOCTI Ta PO3BHUTKOM
MIIMPUEMHUIITBA BUHUKJIA TOTpeOa B HaliMi MpaIliBHUKIB IS IUBUIBHUX MmiaAnpueMcTB. lle
MPU3BEIIO JI0 TOSIBH CYYacHOTO PEKPYTHHTY, CIPSMOBAHOTO Ha Bif0ip Ta HaM MpaIliBHUKIB LIS
mianpuemcts [10].

V 36poitanx Critax YKpaiHu peKpyTHHT aKTUBHO TI0YaB po3BHBATUCS 3 BepecHs 2023 poky, B
SIKOCTI €KCIIEPUMEHTY OyJio CTBOpeHO L[eHTp KOMIUIEKTYBaHHS Ta PEKPYTHHTY MOPCHKOI MiXOTH.
1o 3aBepieHHIO eKCIIEpUMEHTY, B cepeanHi 2024 poky 3a3HaueHuil HeHTp OyB TpaHCPOPMOBaHUM
y Llentp pexkpytunry BiiicbkoBo-Mopcrkux Cun 3C Ykpainu.

Pexkpytunar y 3C Vkpainm — e cucreMa 3axoJiB MO0 aKTUBHOI KOMYHIKaIlii, TOIIYKY,
no0opy Ta 3aly4eHHsS KaHIUAATIB Ui KOMIUIEKTYBAaHHS BIMCHKOBUX OpraHi3alliiHUX CTPYKTYp
BIMCBKOBOCTYKO0BIsIMH [15].

Ha crorogni B YkpaiHi (yHKIIOHYe Bl He3aJIeXKHI CUCTEMHM PEKPYTHHTY TIpOMaJsiH Ha
BIICBKOBY CITy’k0y 3a KOHTpakToM [16]:

BiliCbKOBa — IIIJIIXOM CTBOPEHHSI LEHTPIB PeKpyTUHTY 30poitHux Cun y BHAAX, OKPEMHX
poaax BIWCBK (CHJI), fKa 3MIMCHIOE PEKPYTHHI IPOMAaJsIH YKpaiHH IS IMPOXO/KEHHS BiHCHKOBOI
Cyk0U 3a KOHTPAaKTOM, BCTYNy 1O BHIIMUX BIMCHKOBMX HABYAJIbHHUX 3aKJIa[iB Ta BIHCHKOBHUX
HaBYAJIBHUX TTIPO3/LIIB 3aKJIa/IiB BUIIOT OCBITH, 3aKJIa iB (haXx0BO1 EPEIBUIIIOI BIHCHKOBOI OCBITH,
CYNPOBOKCHHSI TPHU30BY TPOMAaJsiH YKpaiHM Ha BiMCbKOBY CcCiIy>)kOy 3a TPH30BOM Mija dac
MOO1Ti3a11ii, B 0COOJIMBHI MEpiof;

[IMBUJIbHA — IIJIIXOM CTBOPEHHS IEHTPIB PEKPYTHHTY Y IEHTpaxX HaJaHHS aaMiHICTPATUBHUX
MOCITYT MICIIEBUX Jep KaaMiHICTpaliil abo opraHiB MICIIEBOTO CaMOBPSIYBAHHS, MiSUTbHICTh SIKUX
Mae iH(OpMaIIHHO-KOHCYJIbTAIIIMHUN XapakTep 1 CHpsSMOBaHAa Ha HaJaHHI KOHCYJbTallld Ta
pO3’SICHeHb 3 MUTaHb MPOXOKEHHS BIHCHKOBOI CIyx0OwW, iH(hOpMaIii Mpo HASBHICTh BaKaHTHUX
rmocaji y BIMCHKOBHX OpTaHi3allliHUX CTPYKTypaX, MOPSIOK BCTYNMy Ha BIMCHKOBY CIyXOy 3a
KOHTPAKTOM Ta BCTYITy JIO BHMINMX BIMCHKOBHX HaBYAJIbHUX 3aKJaJiB Ta 3aKjajiB BHILIOI OCBITH, a
TaKOXX 3a0e3MEeUeHHI KOHCYJBTAIlIHHOTO CYNMPOBOAY PEKPYTOBAaHMX OCI0 70 TPUHHATTS Ha
BIMCBKOBY CITyXKOYy.

Ha neii wac ¢ynkmionye 5 nentpiB pekpytunry y 3C Ykpaiau ta monan 50 — mpu meHTpax
Ha/JIaHHS aJMIHICTPATHBHHUX TIIOCIYT MICIEBHX JepKaJMiHicTpaliii abo opraHiB MiCLIEBOTO
CaMOBp# Ty BaHHS.

[IpomoBXy€eThCs CTBOPEHHS BEpTHUKANl ympaBiiHHA pekpytuHrom y 3C VYkpainu. Y
l'omoBHOoMy ympaBiinHI mepcoHany [enepanbHoro mrady 3C VYkpaiHM CTBOpPEHO yIpaBIiHHS
PO3BUTKY pEeKpyTHHTY, B KoMaHyBaHHI CyxonyTHuX Bifickk 3C YKpaiHu — B CYTIPOBOKCHHS
3aXO0/[iB PEKpyTUHTY, B KOMaHayBaHHI [lecaHTHO-mTypMoBuX BiKicbk 3C YkpaiHu — BiJUTiIJICHHS
CYMPOBOJIKCHHSI 3aX0/1iB PEKPYTUHTY, y OpHuragax (Imoikax) — BiIAUICHHS PEKPYTHUHTY, B OKPEMHUX
OaranpiioHax — rpyna peKpyTuHry. Po0oTa 3 1aHOro MUTaHHS IPOAOBKYETHCS.

Hentpu pexpyrunary 3C YkpaiHu BiIIIOBIIHO J0 MOKJIAJACHUX Ha HUX 3aBJ/IaHb:

3MIMCHIOIOTh PEKPYTHHT TpOMaasiH  YKpaiHW, TOpUAaTHUX 3a npodeciiHuMU  Ta
TICUXOJIOTTYHUMH SKOCTSIMH JI0 BIHCHKOBOT CITy>KOH 32 KOHTPAaKTOM B 30poitHux Cuiax;

OpPraHi3OBYIOTh YTOYHEHHS BINCHKOBO-OOJIKOBUX JaHUX Ta CYMNPOBOKYIOTh TIPH30B
rpoMaJisiH YKpaiHu Ha BICHKOBY CITy>kKOy 3a MPH30BOM Il yac MOOiIi3alii, B 0COOJMBHIA TIEPiOf,
Kl 3a pe3yJbTaTaMH CITBOECIAM OTpUMAId PEKOMEHAAIiHI JUCTH (MMUCHMOBI 3TOAM) BiJ
KOMaH/MPiB BIICHKOBUX YaCTHH;
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NPOBOJSITh PEKIIaMHY, ariTallifiHy Ta po3’sCHIOBAIbHY pOOOTY cepel HACeJICHHS II0J0
MOMyJIsIpU3aIlil MPOXOIKEHHS BIHCHKOBOT CITy>KO0H 3a KOHTpakToM y 30poiinux Cuax;

MPOIOHYIOTh TpOMajJsiHaM YKpaiHW 3a pe3ysibTaTaMH BifOOpy BIAMOBIAHI MOCaad, Ha SKi
BOHM MOXYTh OyTH MpHU3HA4YEHI1 y pa3i NpUNAHATTS Ha BIHCHKOBY CIy»Oy 3a KOHTpakToM abo Ha
BIMCHKOBY CiIyk0y 3a PU30BOM M1 yac MOOLII3allii, B 0COOIMBHI MEpioJ;

NPOBOJASTH TMOMNEPEeIHE BUBYCHHS KaHAWAATIB, PO3’SICHIOIOTh TMOPSAAOK MPOXOIKEHHS
MEIUYHOTO OTJISy BiMCHKOBO-JIKAPCHKUMH KOMICISIMH, BH3HA4YalOTh PIBEHb 11X (i3HYHOL
MITOTOBKY Ta 3a pe3yibTaTaMU TECTYBAHHS 3 MPOQECIITHUX AKOCTEH 1 MCUXOIOTIYHOTO TECTYBAHHS
3M1MCHIOIOTH BIAOIp TpoMaasiH YKpaiHu JUIsl TPUMHSTTS Ha BIMCHKOBY CIIY»OY 3a KOHTPAKTOM, Ha
BIlICBKOBY CITy>k0y 3a MPU30BOM IIiJ Yac MoOimi3alii, B oco0auBuii nepiona, GopMyrOTh iX 0c0O0BI
CIIpaBH;

CKJIQJIAl0Th CIUCKU TPOMAJAsH YKpaiHH, sKi OaxaiTh OyTH NpPUHHATAMU Ha BiMCHKOBY
ciryx0y 3a KOHTPAKTOM, Ta BIHCHKOBO300OB’SI3aHUX, SIKi 3a pe3yibTaTaMU CHIBOCCIIH OTpUMAIH
peKoMeH 1aliiHI TUCTH (TUCHMOBI 3TOM) BiJl KOMaHAUPIB BIHCHKOBUX YACTHH;

HANpaBJAIOTh TPOMAJSAH YKpaiHu, BIOIOpaHUX s NPUMHATTS Ha BIMCBKOBY CiykOy 3a
KOHTPAaKTOM, JO BIHCHKOBUX YACTHH, HaBYaIbHHUX IEeHTpiB 30poitHux Cun i yKIaJACHHS
KOHTPAKTY Ta MIiJrOTOBKHU 32 BIHICHKOBO-OOJIKOBOIO CIEIIAJIbHICTIO, & THUX, SIKI BUSBIIN Oa)kKaHHS
BCTYIIUTH JI0 BUIIUX BIWCHKOBUX HABYAJIBHUX 3aKJIAJlIB Ta BIMCHKOBHUX HABUAJBHUX IiIPO3ILTIB
3aKJIa/iB BHIOi OCBITH - JIO TEPUTOPIaIbHUX IIEHTPIB KOMIUIEKTYBaHHS Ta COIIaIbHOI MIATPUMKH, Y
SIKHUX BOHM MepeOyBalOTh Ha BINCHKOBOMY OOJIIKY;

OepyTh y4acTh B YJIOCKOHAJEHHI CHCTEMHU PEKPYTHHTY MO0 MPUMOMY OCiO Ha BIHCHKOBY
cnyx0y 3a KOHTPAaKTOM 3a cTaHiapTamMu JaepxkaB - wieHiB HATO, a Takox y MiKHapOJHHUX
KoH(EepeHIIisX, ceMiHapax, HABYaHHSX;

pPO3pOOISAIOTh Ta BUTOTOBISIIOTH  IMIDKEBY PEKIAMHY MOPOAYKIIO IIOAO MepeBar
MPOXOXKEHHS BINCHKOBOT CIIYKOH 32 KOHTPAKTOM;

OepyTh yuacTh y 3aXx0/iax MI0J0 BIHCHKOBO-MATPIOTUYHOTO BUXOBAHHS IPOMaJIsiH YKpaiHu Ta
nmomyJspu3arii BiMCHKOBOI CIY>KOM 32 KOHTPAKTOM, SIKI OPraHi30BYIOTHCS  MiCIIEBHMH
JepKaIMIHICTpAIlisIMH, OpraHaMHd MICIIEBOTO CaMOBPSIyBaHHsS, BIHCHKOBUMH YacCTHHAMHU Ta
MiIPUEMCTBAMH, YCTAHOBAMH, OPTaHi3aIlisIMu;

3MIMCHIOIOTH MPUHOM TPOMAISH YKpaiHU 1 PO3TIAIAIOTh 3BEPHEHHS 3 MMUTAaHb NMPUHHATTS Ha
BICBKOBY CIy»Oy 3a KOHTPakTOM, Ha BIiHCHKOBY CiIy>kOy 3a MPH30BOM I yac MoOimizauii, B
0COOIMBUI TIEPiOT;

3MIMCHIOIOTHh 3aXOIH IOA0 TOIIYKY KaHAWIATIB JJIA MPOXOJKEHHs BIHCHKOBOI CITy:kOW 3a
KOHTPAKTOM 13 BUKOPHCTAHHSIM COIIIAJIbBHUX MEpEX, OHJAH-TUIaT(GopM 3 TONIYKY BaKaHCIA Ta
B3a€MOIII 13 3aco0aMu MacoBoi iH(opmarrii;

MIPOBOJIATH 1HPOPMAIIHHO-aHATITHYHE 3a0€3MEUEHHS MPOIIECIB PEKPYTHHTY .

¥ 3C Ykpainu BCTaHOBJICHI HACTYIIHI BUJU PEKPYTHHTY:

KJIACHYHUW PEKPYTHUHT — aKTUBHHM TMOIIYK Ta BIAOIp MOTEHIIHHUX KaHIUAATIB Ha BIICHKOBY
ciyx0y 3a KOHTPAKTOM (AJis1 BCTYIy y BUIII BiiCHKOBI HaBYaNbHI 3aKJaJid, BIICHKOBI HAaBYaJIbHI
MIIPO3AUTH 3aKiadiB BHUINOI OCBITH) 3 ypaxXyBaHHSIM peadbHOI MOTpeOM BINCHKOBHUX YaCTUH
(ycTaHOB) B 0COOOBOMY CKIIA/Ii;

KpEaTUBHUI PEKPYTUHT — 1€ BHUJ PEKPYTUHTY, SIKUH MPOBOJUTHCS HA KOPOTKOCTPOKOBY Ta
CEPEIHBOCTPOKOBY MEPCIECKTUBY 3 METOI0 CTBOPCHHS 0a3u JaHWX Ha IMOTSHIIMHUX KaHAWAATIB JUIS
MOAAJIBIIIOTO 3AJIyYCHHS X Ha BIWCHKOBY CITy’kOy 3a KOHTPAakKTOM (710 BCTYITy y BHIII BIACHKOBI
HaBYaJIbHI 3aKJIaJ¥, BINChKOBI HABYAJIbHI ITIAPO3/ILIN 3aKJIa/IB BUIIOI OCBITH);

TOYKOBUN PEKPYTHUHT — 1€ TIOIIYK Ta Bi0ip HEOOX1THOTO MEPCOHAITY, SIKHH MPOBOIUTHCS Ha
MiJCTaBl BU3HAYEHUX BHUMOT (KpUTEpiiB) M0 KaHaumata abo 1m0 BuAy NpodeciiiHOl MisTBHOCTI
(cmermianbHOCTI);

E-pexpyTHHT (€eKTPOHHUN PEKPYTHUHT) — 1€ TOUIYK KaHIWAATIB 3a JONOMOroro IHTepHeT-
pecypciB;

CKPHMHIHT — LI TIOUIYK Ta BifOip KaHIHUIATIB 3 YMCIa TPOMAJSH, SKi paHille HE MPOXOAWIH
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BIICPKOBOI CITy’KOHM, IO TOTPeOYIOTh OOOB’SI3KOBOi 0a30BOi 3arajJbHOBIHCHKOBOI ITiITOTOBKH
(kaHIUIATH “TIOYAaTKOBOTO PiBHS);

XCIXAHTHHT — IUICCIIPSIMOBAHUI IMONIYK Ta BiAOIp MOTCHIIIMHUX KAaHAHWIATIB Ha BIHCHKOBY
ciyx0y 3a KOHTPAKTOM Ha MOCcaau 3a Ne(DIIUTHUMU CIEHiaTbHOCTAMU, MIATOTOBKA AKUX MOTpelye
BeJNIMKUX (D IHAHCOBUX BUTpAT (MEIMYHI, paJiOTEXHIYHI, ITiJBOJHO-TEXHIYHI, aBialliiHi).

PekpyTuHr TpoMaisH 3IIHCHIOETBCS MNUIAXOM MPUHHATTA iX Ha BIMCHKOBY CIIy)KOy 3a
KOHTPaKTOM, a00 Ha BIWCHKOBY CIIy»Oy 3a MPH30BOM i yac MoOimi3amii, Ha 0cOOMMBHIl TIepion, 3
qucna:

BIMCHKOBO3000OB’ sI3aHUX (MIPUUHATTA Ha BIMNCHKOBY CIYKOy 3a KOHTPAKTOM, MPHU30B Ha
BIMCHKOBY CITyOY ITiJT Yac MoOii3arii);

TPOMaJIsH, SIKi He IPOXOIMIH BiiCHKOBOI CITy»OH Ta HE JOCSTIH 25-piyHOTO BiKYy (MIPHAHATTS
Ha BICHKOBY CITyK0Y 3a KOHTPAKTOM);

0ci0, siki BiIOyBalOTh MOKApaHHS B yCTAHOBAaX BUKOHAHHS IOKapaHb, SKI MOXYTh YMOBHO-
JIOCTPOKOBO 3BUIBHUTUCH BiJ BiAOyBaHHS MOKapaHHs Ha miActaBi ctarti 811 KpuminameHOro
KOJIeKCY YKpaiHu (MPUUAHSTTS Ha BIIICBKOBY CITy’KOY 32 KOHTPAKTOM);

3aCyJDKEHUX 0Ci0, sIKi 3BiIIBbHEHHI BiJa BiOyBaHHS MOKapaHHS 3 BUIPOOYBAaHHSM BiATIOBIIHO
70 4yacTWHU dYeTBepToi crarti 39 3akoHy VYkpainm “TIpo BiiicbkoBHH OOOB’SI30K i1 BiICEKOBY
ciyx0y” (MpU30B Ha BIMCHKOBY CITykO0y Mia yac MoOimi3arlii);

1HO3eMIIiB Ta 0Ci0 0e3 rpomMaasHCTBA (MPUIHHATTS Ha BICHKOBY CIy»O0y 32 KOHTPAKTOM).

[Tomryk kaHauUOATIB Ha BIHCHKOBY CIyKOy OpraHi3OBY€ThCS Ta IPOBOJMUTHCS CIIIBHOIO
po0OOTOI0 PEKPYTEpiB IEHTPIB PEKPYTHHTY BHIB, OKpeMHX poxiB Bikcbk (cmi) 3C VYkpainw,
TEPUTOPIATLHUX LIEHTPIB KOMIUIEKTYBAaHHS Ta COI[IaJIbHOT MIATPUMKH, BIHCHKOBUX YaCTHH, a came:

Ha nocaou ocio ogiyepcbkoeo ckaady 3 YACIA:

BiliCbKOBO300OB’si3aHNX  odilepiB 3amacy Jid KOMIUIEKTYBaHHS IITaTHUX  MOCAJl
o(inepchKOro CKIaay BiChKOBOT YaCTHHU;

BiliCbKOBO300OB I3aHUX 3 YHCIA PSIAOBOTO, CEPXKAHTCHKOTO 1 CTApPIIMHCHKOTO CKIAMy, sKi
MaloTh BUIILY OCBITY JUISl MATOTOBKH Y HAaBYAIBHUX MiAPO3IIaxX OPIIEpChKOro CKIIaTy MPU BHUIIUX
BIICbKOBHX HaBYAJIbHMX 3aKiagax (BiiCHKOBHX HAaBYAIBHMX ITiIPO3/iIaX 3aKJIaiB BHIOI OCBITH);

TpOMaJsIH TPU30BHOTO BIKY Ui BCTYIy JO BHINWX BiICHKOBMX HAaBUYAIBHHMX 3aKJIaJliB
(BiliCbKOBHX HaBYAIBHMX ITiIPO3/iIaX 3aKJIaiB BUIOI OCBITH);

Ha nocaou ocid pso06020, CEPHCAHMCLKO20 | CMAPUUHCHKO20 CKIA0y 3 YUCTa:

BIMICHKOBO300OB’I3aHUX Ta TPOMAJSH MPH30BHOTO BIKY I BCTYIy J0 3aKkjiamiB (axoBoi
MepeIBUIIO0T BIICHKOBOI OCBITH (Ha MTOCAIU CEPKAHTCHKOTO CKIIATY);

BIICbKOBO300OB’I3aHMX 3 YHCIA PAJOBOrO CKJIaaAy /A TMIATOTOBKM y HaBUYaJbHHUX
MiIPO3/IiIaxX CEPIKAHTCHKOTO CKIIATy MPH MEHTPax MiArOTOBKH ITiIPO3/LIIiB;

BIICbKOBO300O0B’I3aHUX Ta TPOMAJISTH IPU30BHOT'O BIKY JUIsl KOMITJIEKTYBaHHSI IITaTHUX MOCA]l
PSAIOBOTO, CEPKAHTCHKOTO CKJIATy BIICHKOBOI YACTHHHU.

[lim gac momryky MOTEHIIMHMX KaHIUIATIiB Ha BIMCHKOBY CITy’)kKOy BHUKOPHCTOBYETHCS JBa
JDKepea KOMIUICKTYBaHHS

1. Tlomyk kKaHIWUOATIB y MeXaxX BIMCHKOBHUX YaCTWH, BHUJIB, OKPEMHUX POJIB BIMCBHK (CHUI)
3C VkpaiHu 3IIHCHIOETHCS 3 YHCJIa BIMCHKOBOCITY)KOOBIIIB IMPHU3BAaHMX IIiJi Yac MoOim3alii, Ha
ocobOnuBui mepioa. IlepeBaroro Takoro TOMIYKYy €: HasBHICTh HE0OXimHOi iHMopmarii mpo
KaHAWaaTa, HMOoro Kpamidikarlisi, OCOOHCTI SKOCTi, KOMIICTCHIIiSI Ta pe3yJbTaTH BHKOHAHHS
000B’s13KIB BIICBKOBOI CITyOH; 3MIMCHEHHS B HAWKOPOTIII TEPMIHHM 3aXOAH BiIOOPY Ta MPUHHSITTS
Ha BINWCHKOBY CiIyxk0y 3a KOHTPAKTOM; MOXIIUBICTh TMEPEMIIIEHHsI BiiCHKOBOCTYKOOBIIIB
MPU3BAHUX MO MOOLTI3aIil, sIKI HE MOTPEOYIOTh MATOTOBKY JJIsI KOMIUICKTYBaHHS KBaJli(pikOBaHUX
mocaJ.

2. [Tomyk kaHauAaTiB Ha 30BHINIHBOMY pPHHKY TIpalli TPOBOAUTHCS PEKpyTepaMu Ta
3MIHCHIOETHCS Yepe3 TePUTOPIaTbHUN IIEHTP KOMIUICKTYBAHHS Ta COIIATBHOI MiITPUMKHU B OpraHax
MICLIEBOTO CAMOBPSyBaHHS, YCTAHOBAX BHUKOHAHHS MOKapaHb, IEHTpaxX 3alHATOCTi, HABUAJIBHUX
3aKJIaax, OpraHizaiisx, yCTAaHOBaX, a TAKOXK 3 BUKOPUCTAHHSAM IHTEpHET-MEPEKax, 4yepe3 peKiamy
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B 3aco0ax macoBoi iH(popmariii. [lepeBaroro Takoro momyky €: MmiJBUIIEHHS B CYCIUIBCTBI IMIIKY
BUIY, OKpeMoro poay Bicek (cun) 3C Ykpainu, y ToOMy 4HCTi BIICBKOBHX YaCTHUH MPIOPUTETHOTO
KOMIUICKTYBAHHS, MOKIIMBICTh 3aJy4eHHS KaHIHUJIATIB Ha BICHKOBY CITykO0y, sIKi MarOTh 00HOBHIA
JOCBiA ISl TEpUIOYEProBOr0 JOYKOMIUIEKTYBaHHS Mocal, OONHOBHX BiMCHKOBHX YacTHH
(i IpO3IiTiB); MOYKIIMBICT 3ATy9€HHS TPOMAJISH Ha JNEQIUTHI MOCATN Y TOMY YHCII JJIS BCTYILY
0 TIAMOPSIAKOBAHUX BHIIUX BIMCHKOBHX HaBYaJbHUX 3aKiIafiB (BIMCHKOBHX HaBYaJIbHUX
MIPO3IUTIB 3aKIaiB BHINOI OCBITH); IUIS JOYKOMIUICKTYBaHHs Iocaa ocid odimepchkoro Ta
CEP>KAaHTCHKOTO 1 CTAPIIMHCHKOTO CKIIaay.

Jlns 3niiicHeHHsT e(heKTUBHOIO MOIIYKY KaHAWAATIB Ha BIMCHKOBY CIIy»KOy, PEKpyTE€pU LIEHTPIB
pekpytuary 3C VYkpaiHu Ta BIHCBKOBHUX YacTWH OpraHi3OBYIOTh B3a€MOJII0 3 OpraHizalisiMu Ta
YCTaHOBaMH, sIKi € TIOTSHIIIHHUME HOCISIMU TH(OpMAIIiT ITPO JIFOJICEKUI pecypc, a came 3:

TEPUTOPIAIBHUMHU ~LEHTPaMH KOMIUIEKTYBaHHS Ta COLIAIBHOI MIATPUMKH — MUISIXOM
OTPAIIOBAHHS CIUIBHUX PIMICHh MIOJ0 TMPOBEICHHS PEKPYTUHTOBUX 3aXOIiB HAa TEPUTOPIl
BIAMOBITAIGHOCTI  TEPUTOPIaIbHUX I[EHTPIB KOMIUICKTYBaHHS Ta COIIANbHOI  MiATPUMKH,
OTIEPaTUBHOTO IMPOBEICHHS 3aXOJiB BUBUCHHS Ta O(POPMIICHHS KaHIHMIATIB Ha BIHCHKOBY CIYXkOy Ta
HarfpaBlIeHHs 1X 10 HABYAIbHUX BIMCEKOBHUX YacTHH a00 Oe3mocepeHbo 0 BiICHKOBUX YacTHH;

OpraHamMH MiCIIEBOTO CAMOBPSITyBaHHS — IIOAO TPOBEACHHS PEKPYTHHTOBHX 3aXO[iB Ha
TEpUTOPIi BiAMOBIJATLHOCTI Ta MPUUHATTS y4YacTi Y CHOPTUBHHUX 3MaraHHsX, ‘€ IMHOMY CTPLIEIBKOMY
JHIO”,

HarionansHOIO TOMIII€I0 — MIOAO MPOBEICHHS PEKPYTUHTOBHX 3aXOJiB 3 T'POMAJSHAMH, SKi
3aTpUMaHi 1y 3’sICyBaHHs OOCTaBHH Ta 0OCi0, sIKi IepedyBatoTh Ha 00Ky, 3BUTBHEHHX BiJl BiJOyBaHHS
MOKapaHHs 3 BUMPOOYBaHHSAM BiIIOBIIHO /10 YaCTUHH 4eTBepTOi cTarTi 39 3akony Ykpainu;

LEHTPaMU 3alHATOCTI Ta LIEHTpaMM HAJaHHS aJMIHICTPATUBHUX MOCIYr — IOJO IMPOBEIEHHS
SIPMapOK BaKaHCIii (ceMiHapiB), MPOBEICHHS 3 KaHAMAATAaMH 1HIHMBITyalbHUX O€cil, pO3MIllIEHHS Ta
MEepIOANYHOTO YTOYHEHHsI TEpeNiKiB BaKaHTHHX I0CaJ BIMCHKOBUX YAacTHH B IHTEpecax SKHX
3MIIIICHIOETHCS TOIIYK Ta BiAOIp KaHANUIATIB;

HABUATLHUMH 3aKJaJlaMH yCIiX PIBHIB, SIKi 3HAXOAATHCS B MEXaxX BIAMOBITAIBLHOCTI POOOTH
PEKpyTEpIB — IMIOAO TPOBEACHHS 1HGOPMAIMHUX 3aXOdiB (3yCTpiuel Ta CEMIHApiB) cepel y4HIB
BUITYCKHUX KJIACiB Ta CTYJJCHTCHKOI MOJIOJI 3 TUTaHb MPOXOHKEHHS BICHKOBOI CITy>KOH 32 KOHTPAKTOM
y 3C Ykpainu, po3MmilieHHs peKJIaMHO-ariTaIllitHOT PO TYKIIii;

yCTaHOBAMM BUKOHAHHS TMOKapaHb — IIOA0 PEKPYTHHIOBUX 3aXO[IB 13 3aJlydyeHHSIM 0ci0, sKi
B1/I0yBalOTh IMOKapaHHs B YCTAaHOBAaX BHMKOHAHHSA IOKapaHb, SIKI MOXYTb YMOBHO-JOCTPOKOBO
3BUIBHUTHCS BiJl B1IOyBaHHs MoKapaHHs Ha migcrasi crarTi 81 KpuminansHoro xoaekcy Ykpainu;

TEPUTOpIAILHUMH OpraHamMu Jlep)kaBHOiI MirpariiHoi Ciayk0M — II0J0 TIPOBEICHHS
PEKPYTHHTOBUX 3aXOJiB 13 3aJIy4€HHSIM 1HO3EMIIB Ta 0ci0 0e3 rpoMaasiHCTBA, SIKiI 3apEeCTpOBaHi Ta
nepedyBaroTh Ha OOJIIKY.

Takox pexkpyTepu BHUKOPUCTOBYIOTH Uil MOIIYKY KaHAWAATIB Ha BIMCHKOBY CIIykOy OHJIAIH
matdopMu AucTaHIiiHOTO Haiimy “Lobby X7, “Work.ua”, “Robota.ua”, “OLX pobora” — momno
MIPOBEJICHHS 3aXO/IIB MOIIYKYy, B3a€MOJIi Ta MPOBEJICHHS CIIBOECi] 3 KaHAWIATaMU Ha BIHCHKOBY
CITy>k0y Ta CaliTH BIHCHKOBUX YaCTHH 1 MECEHDKEPHU — 11010 TIPOBEICHHS P03’ ICHIOBAJTLHOT POOOTH
3 MUTaHb MPOXOJPKEHHS BIHCHKOBOI CIIy>KOM Y BIMCHKOBIH YacTHHI, OMYJIIpU3allii Ta JeMOHCTpallii
i 60HOBOTO NIIAXY.

[Momryk moTeHUIHHUX KaHIUAATIB AJs MPOBEACHHS MOAAIBIINX 3aXOIB M0 3aJy4YEHHIO iX Ha
BIMICBKOBY CIYKOy 3IIHCHIOETHCS PEKPYTEPOM 3 METOIO JOCATHEHHS €(PEKTHBHHX PE3yJbTaTiB 3
¢dopmyBaHHs 0a3u AaHUX MPO HHUX. [ 1IbOrO BUKOPHCTOBYIOTHCS JiBa METOAM IOIIYKY: Oeciaa,
BipTyansHUN MeToa. beciga pekpyTepoM MpPOBOAWTHCS 3 METOIO BHUPOOJICHHS  YSBJICHB
MOTEHI[IMHUM KaHAWJATOM IIpo BiiicbkoBY ciyxkOy 3a koHTpakToM y 3C Vkpainu. beciga
MOJITSIETHCS: 3a CTPYKTYPOIO — CTPYKTYpPOBaHa, HECTPYKTypoBaHa (y BiIbHIN (opmi); 3a popmaTtom
MIPOBEICHHS — 0COOUCTE CHUIKYBaHHS, 1O Tele(OHy.

CrpykrypoBaHa Oecila TPOBOIUTHCA 3a 3a3[aJIeTib CKIAJACHUM OIUTYBAJLHUKOM Ta
nepenbayvae CTaHIAPTHE CTABICHHS MUTAHb 1 PEECTPAIIIIO BIAMOBIIeH HA HUX, IO JT03BOJISIE IIBUIKO
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TpyIyBaTH 1 aHaji3yBaTh OTpUMaHy iHpopmamio. Takuii Bua Oeciim BHKOPHCTOBYETHCS
PEKpPYTEpOM TiJ Yac OCOOHMCTOrO CIHIUIIKYBaHHS C MOTEHLIMHMM KaHauaatoMm. HecTpykTypoBaHa
OeciJja MPOBOAUTHCS 3a OUTBII THYYKOIO CXEMOIO, CTABUTHCS META, a MUTaHHS (OPMYIOTBHCS B XOJIi
Oecimy, B 3aJeXHOCTI Bil oOcTaBUH mpoBeAeHoi Oecimu. Takuit Bum Oeciii 3aCTOCOBYETHCS
pPEKpyTEpOM IJisi O3HAMOMJIEHHS 3 TOTEHIIMHUM KaHAugaToM 1o TenedoHy. 3a KUIBKICTIO
OTpUMAHUX JAaHUX 1 32 JIerKICTIO OOpOOKM HECTPYKTypOBaHI Oecili MOCTYMalThCs
CTPYKTYpOBaHHM Oecizam.

Becinu mpoBoasThCS 32 TPhOMA €TaNIaMHU:

- nideomogka 0o Oeciou. Y XoJli 3a3HAUYEHOTO €Tamy 3AIHCHIOEThCS 30ip 1 CHCTeMaTH3yBaHHS
iH(popmariii, HeoOXimHOT s PO3MOBH, BHU3HAUEHHS METH Ta TAKTHKU MPOBEACHHS Oeciam 3i
CKJIaJJaHHSIM JICTAIbHOTO IUIaHY PO3MOBH 3 BH3HAYCHHSIM 0a30BUX CIIIB Ta KIIFOYOBHX pPEYCHB, a
TaK0X HEOOX1HO Mepen0auuTy HIOAHCH PO3MOBH, SIKI MOXKYTh BIUIMHYTH Ha MepeOdir i pe3yabTaTu
MpoBeAeHOI Oeciau;

- nposedenns Oeciou. Ilin yac Oecimu 3A1MCHIOETHCS BCTAHOBJICHHS KOHTAKTy 13
CHIBPO3MOBHHKOM, CTBOPIOETBCS aTtmocepa MOBipH Ta TpPUBEPTAHHS YBarM A0 aKTyaJbHUX
MUTaHb, [0 0OTOBOPIOIOTHCS;

- 3a6epuienns Oeciou. Y XOJi 3aKJIOYHOTO €Tally BH3HAYAETHCS JTOCATHEHHS OCHOBHOI a0o
aNnbTepHATHBHOI METHU Oeciiu, MiATPUMYETHCS CHPUATINBA atMochepd AOBIpH (HABITH SKIIO
OCHOBHA M€Ta HE JIOCATHYTA), IPOBOIUTHCS CTUMYJTFOBAaHHS CITIBPO3MOBHHUKA JI0 HACTYITHUX il Ta
BU3HAYAIOTHCS HACTYITHI KPOKH JIJISl OCTATOYHOTO JOCSTHEHHSI METH MPOBEIEHOT OeCiIu.

VY Xoxl MWIATOTOBKM A0 TPOBEACHHS Oeciiu peKpyTep IOBHHEH MaTH SKOMOra Oijblie
iH(popMalii MOJ0 KaHIuAAaTa 3 SKUM IJIaHyeThCs Oecia, YiTKO BHU3HAYMTHU METY, CKJIACTH IUIaH
MPOBEICHHS O€ciny, BU3HAUMTH Yac NPOBENEHHS, OpMH 1 TOPAIOK (iKCyBaHHS pe3yJIbTaTiB
Oeciny Ta miAroTyBaTH Micile JUIs ii MPOBEICHHSI.

SIkicHa MiOrOoTOBKAa peKpyTepa J0 Oeciim 03BOJISIE 3aBYACHO IEpPeI0aYWTH MOMXKIIUBI
CynepeusuBl MOMEHTH, HaOyBalOThCS HABHUKHM IIBHJKOI Ta THYYKOI peakiii Mpu BUHUKHEHHI
Henepea0auyBaHUX CUTYaLlIH.

30upaHHs Matepiany IJis MPOBEACHHS OeciiM — TPUBAJIMKA MPOIEC, IO BKIIOYAE B cede
MOIITYK MOXIIMBUX JpKepeln iHpopMarlii npo kaHauaara. 3i0paHi Ta peTesnbHO BiniOpaHi (akTU4Hi
JaHl CHCTEMaTH3YIOThCS, IO JO3BOJIIE BUIUIUTH HaWBaXJIWBilN (aKTH, Ha SIKUX BapTO
aKIEHTYyBaTH yBary. AHaii3 310paHoro Marepiany JOIOMara€ BU3HAYUTH B3a€MO3B’SI30K (DaKTiB,
3pOOMTH BHCHOBKH, TIIIOpaTH HEOOXIMHY apryMeHTalilo, TOOTO 3poOWTH mepiry crnpoly
cKOMOiHYBaTH Bech 310paHuii MaTepiaji B €JMHE JIOTIYHE LIiIE.

beciny HE0oOXiTHO BECTH B MPAaBWJIBHOMY Ta JTOOPO3MYHOMY TOHI. ICTOTHE 3HAYEHHS Mae 1
putM Oeciau. [ToTpiOHO MEpiOAUYHO MiJBUILYBATH i1 IHTEHCUBHICTb, 11100 HE 3MEHIITyBajacs yBara
CIIBPO3MOBHHKA.

Ha mouatky 6ecinu pekpyTepy peKOMEHIY€EThCS 3aCTOCOBYBATH MPUMOM ‘‘3HSATTS HANPYTH
SKHW B TIEPINy Yepry 3aJeXKHTh BiJ 1HIUBIAyalbHUX OCOONMBOCTEH 0COOMCTOCTI KaHaumaTta (s
OJTHOT'O JTOCTAaTHBO JPY>KHBOTO NMPUBITAHHS, IHIIOMY MOTPIOHO JaTH 3pO3yMITH, IO PEKpyTep HOro
MOBaXKa€ Ta MPHUCIYXAEThCS 10 HHOTO), EKiIbKa MPHEMHHX CJIIB OCOOMCTOTO XapaKTepy B ajpecy
KaHIHaTa CHpUSE PO3PSIKEHHIO BITHOCHH, 3BEpTaTUCS HA iM’s, MO OaTbKOBi, MOYMHATH Oeciny
Tpeba He 3 TOJOBHUX MUTaHb, a BIIBOJIIKATH yBary Ha JAPYTOPSIHI, SKI pO3CIa0I00Th KaH/I1/1aTa.
Takox MOXyTb BUKOPHCTOBYBATHCSI IPUHOMM: “‘CTUMYJIIOBaHHS TPU YSIBU — SIKMW NPUILyCKae Ha
MOYaTKy O€CiIM TOCTAHOBKY BEJIMKOI KUTBKOCTI MUTaHb, K1 IOBUHHI PO3TJISAATHCS ITiJ Yac Oeciay,
“3a4inku” — J/03BOJIIE KOPOTKO BHKIJIACTH CHUTYaIlilo, 3B’A3aBIIM ii 31 3micTom Oecimu, Ta
BUKOPHUCTATH 110 3a4iNKy MJIs TOYaTKy Oeciau; “mpsmMoro miaxomy’ — o3Haydae Oe3mocepemHii
MiIX11 A0 crpaBu, 0e3 Oyab SIKOTO BCTYITY.

Pesynbrar mpoBemeHoi Oecimu 3anekuTh Bl ¢GaxoBoi MalCTEpHOCTI pekpyrtepa. becimu
MalOTh MPOBOJUTHCS HEIAOJOHHO. YCIIIIHO 3aBepIIUTH Oecily — Iie JOCAITH 3aBYacCHO
HaKpeclieHol 1i MeTh. Y 3aJle)HOCTI BiJ] JOCATHEHHS METH Oecimd HEeOoOXITHO KepyBaTHUCS
MIPUHLUIIAMH i1 3aBEPILICHHS.
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Ipunyun 6iokpumux modxciugocmeli — BUKOPUCTOBYETHCS TEPEBAXKHO y BUMAAKAX KOJU
octaTouHoi MeTu Oecimu He Oyno nocsarHyTo. BiH momnsrae y BH3HA4Y€HI YMOB MOAAIBIIOTO
MIATPUMAaHHS KOHTAKTIB M1 PEKPYTEPOM Ta KaHIHIaTOM.

Ilpunyun pozeumxy — mojsrae mod AOCATHyTa MeTa Oeciii He BHABMJIACH 3 YacoM
HEpeaTi30BaHOI0. 3 IIE€I0 METOI0 PEKPYyTep OKPECIIOE€ HACTYIHI KPOKU CIIBIpalll 3 MOTCHIINHUM
KaHIMJIaTOM 3 METOIO JIOCATHEHHS OCTATOYHOIO Pe3yjbTaTy — MPUHHATTA (IPU30B) Ha BIHCHKOBY
ciryx0y.

Ipunyun cucmemnocmi — TONSITa€e y 3aKIIOYHOMY (HDOPMYITIOBAaHHI OCTATOYHUX MiJCYMKIB,
SIK1 IOCSATHYTI M1/ Yac MOIIyKy KOMIPOMICHUX PIIIEHb MIXK PEKPYTEPOM Ta KaHIUAATOM.

Ipunyun 0obpo3uurueocmi — CHPSAMOBAHUN Ha MIATBEPKCHHS IMIIKY Ta BHCOKOTO
npodecioHani3My pekpyTepa He 3aJIeKHO BiJl pe3yJIbTaTiB MPOBEICHOT Oeciam.

Komananpu BifiCbKOBHX YaCTHH, B IHTEpecaxX SIKUX PEKPYyTEpU 3A1MCHIOIOTH MOIIYK Ta BiIOIp
KaHIMJATIB, HANAIOTh [0 IIEHTPIB PEKPYTHUHTY TMEpPEeNTiK BaKaHTHUX IOCad SIKi MiJIATal0Th
KOMIUIEKTYBAHHIO BIICHKOBOCIY>KOOBIISIMU 32 BICHKOBO-OOJIIKOBUMH CIEIIaTbHOCTSIMH, a TaKOXK,
32 MOXJIMBOCTI, TEPMIHM Ta JaTH MPOBEACHHS Yy BIMCHKOBHMX 4YacTHHax “‘J[HA BIAKpUTUX JABepen”,
abo 3aHATP Ha IMOJIroOHaX BIMCHKOBUX 4YacTUH Ha SKUX IUIAHYIOTbCA 3/1HCHIOBATH 3aX0au
peKIIaMHO-ariTaliitHoi poOoTH 3 oMy Isipu3aiii BiicbkoBoi ciryx0u y 3C Ykpainn.

3axoau BiAOOpy KaHAMJATIB Ha BIWCBKOBY CIIy’)KOy y TEpUTOpiaJIbHUX ILIEHTPax
KOMIUICKTYBaHHSI Ta COIIaJbHOI MIATPUMKH OPTaHi30BYIOTHCS Ta TPOBOASTHCSA 33 MHCHMOBUMHU
3rogaMu (peKOMEeHIAIITHIMH TUCTaMH), a CaMe:

0J151 KAHOUOAMi6 HA BIICLKOBY CLYHCOY 3a KOHMPAKMOM.

HoTepeJHE BUBYEHHS OCOOUCTICHUX SKOCTEH rpOMaJisiH;

Meau4YHe 00CTCKECHHS KaHIUaTIB;

npodeciiHO-IICUXOJIOTIYHMIA B1I01p KaHIUIATIB;

cremiajgbHa MepeBipKa BiIOMOCTeH KaHAUIATIB Y BUITAKaX, BUZHAYEHUX 3aKOHOJABCTBOM.

011 Npu308y, y 000pOGIIbHOMY NOPAOKY, HA BIUCLKOBY CHYJcOY nid yac mobinizayii, Ha
ocobusull nepioo:

MOTIEPETHE BUBUYCHHS OCOOMCTICHUX SIKOCTEH TPOMAISH 10 IPUHHATTS HA BIMCHKOBY CITYXOY;

MeIu4YHe 0OCTEXEHH KaHIUATIB;

npodecitHO-TICUXOIOTIYHUI BIOIp KaHAUIATIB.

Kangunatin MoxXyTh puOyBaTH 10 TEPUTOPIaIbHUX LEHTPIB KOMILJIEKTYBAaHHS Ta COLIaIbHOI
MIITPUMKHA 3 MHUCHMOBHMHU 3roJlaMH (PEKOMEHIAIMHUMHU JTUCTaMH) Bl KOMaHIUPIB BICHKOBHX
YacTUH Ta 3 BIIOMOCTSIMHM HaJaHMMHU BIHCHKOBOIO YacTHHOIO (IIPpOQeCiiiHO-TICUXONOTiYHMA BiIOip,
TOIIIO).

Ha xangunatiB Ha BIMICBKOBY CiIy»k0y 3a KOHTPAKTOM MPOBOAMTHCS O(GOPMIIEHHS 0COOOBOI
CIpaBU Ta HANPABISIIOTbCA Ul YKJIAJAHHA KOHTPAKTIB /10 BIiMCHKOBHUX YacTHH (HaBYAJIbHUX
BilicbkoBUX uyacTHH) 3C VYkpaiHu. 3MIHIOBaTH B TEPHUTOpIaIbHUX HEHTPaX KOMIUIEKTYBAaHHS Ta
COIiaibHOI MATPUMKH TIMCHMOBI 3TOAM (pPEKOMEHMAIIHI JHCTH) KaHAWAAaTaM HaJaHUMHU
BiIiICKOBUMH YaCTUHAMHM — KATETOPUYHO 3200POHSETHCS.

BiiicbkoB03000B’s13aH1, sKI Oynu BimiOpaHi KaHIWJAaTaMHd Ha BIMCHKOBY CIIyXOy 3a
KOHTPAaKTOM, aje B XOJi BHBUCHHS BCTAHOBJICHO HEBIJIMOBIAHICTh YCTAaHOBIIEHUM BHMOTaM JIO
MPOXOPKEHHS] HUMHU BIHCHKOBOI CITy’)kKOM 3a KOHTpPAakTOM, a00 BHUSABWIM Oa)KaHHS TPOXOJUTH
BIMCBKOBY CITyOy BHKJIIOYHO 32 MPHU30BOM — PO3IIIAJAIOTHCA HA BIHCHKOBY CIIy>kKOy 3a MPH30BOM
i yac MoOLII3arii 10 X BIMCHKOBUX YaCTHH.

3a00pOHSETbCA PEKpPYTEpaM TEPHUTOPIATbHUX IEHTpaX KOMIUIEKTYBaHHS Ta COLIaJIbHOT
MIITPUMKH TPOBOJMTH 3aXO0J PEKPYTHHTY, KaHIUAaTaM, sIKi MalOTh PEKOMEHJAIlIHI JIUCTH BiJl
KOMaHIUPIiB BIiCbKOBUX YaCTUH MPIOPUTETHOIO KOMITJICKTYBaHHSI.

HampaBnenns BimiOpaHuWX Ta BHUBYCHUX KaHIAUAATIB Ha BIWNCHKOBY CIyXOy 32 KOHTPAKTOM,
abo npu30BY, Y 100pOBUTFHOMY MOPSAKY, Ha BIHCHKOBY CIIykO0y i yac MoOiTi3alii, Ha 0coOIMBUI
Mepioa 3 TEPUTOPIATHHUX IIEHTPIB KOMIUIEKTYBAaHHS Ta COIIAbHOI MIATPUMKHU 3IIHCHIOETHCS —
IIOJICHHO J0 BIHCHKOBUX YacTHH, a00 SKIIO KaHAWIAT MOTpeOye MiArOTOBKH (MIEPErirOTOBKH) 10
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HaBYAJIbHUX BINChKOBUX YacTUH 3C YkpaiHu.

VY pa3i cniibHOI 3rou 3 MOCaZOBUMHU O0COOAMHU IIEHTPY PEKPYTHUHIY, BIHCHKOBOI 4aCTHUHH,
HaTpaBJICHHS KaHAMJATIB Ha BIHCHKOBY CIIy’)kOy MOKIJIHMBO 3MIIMCHIOBATH CHJIAMH 1 3aco0amMu
BilICbKOBO1 YaCTHHHU JI0 SIKOT BiAiOpaHO KaHIuAATA.

PexkpyTuHTOBi Tpymu BIHCHKOBHX YAaCTHH TPIOPUTETHOTO KOMIUIEKTYBaHHS Yy paioHi
BUKOHAHHS 3aXOIB MOIIYKY KaHAWJIATiB Ha BIMCHKOBY CiIykOy Ta HasBHICTIO CIIIBHUX PIlICHb,
HAJIaTO/DKYIOTh B3a€MOJIII0 3 PpEKpPyTepaMH TEPUTOPIAIbHUX IICHTPIB KOMIUIEKTYBaHHA Ta
COLIANBHOT MiITPUMKH.

PekpyTepn TepuTOpialbHMX ~IICHTPIB KOMIUIGKTYBaHHS Ta  COIIAbHOI  MIATPUMKH
OpraHi3oBYIOTh POOOTY Ta B3a€MOJII0 MPEACTABHUKIB BIICHKOBHX YAaCTHH 3 OpraHaMU MiCIIEBOTO
CaMOBPSIIyBaHHS, YCTAaHOBaMHU BHKOHAHHS TIIOKapaHb, CIY>KOAMH 3alHATOCTI, HaBYAJbHUMHU
3aKJ1ajlaMu, OpraHi3alisiMi Ta IHITUMH YCTaHOBaMHU.

[TocanoBi 0cobu pEeKPYTHHTOBOi TPYNU BIHCHKOBOI YaCTHWHH, BiMiOpaHMM KaHAHWIATaM Ha
BIICBKOBY CITy’kK0y HaJar0Thb PEeKOMEHJALINHI JUCTU Ta CYNPOBOKYIOTh iX MPOXO/HKEHHS 3aXO0/liB
BiTOOpPY B TEPUTOPIABHUX [IEHTPAX KOMIICKTYBAaHHS Ta COLIAIBHOI M TPUMKH.

PexpyTepu TepuTOpianbHHX IIEHTPIB KOMIUIEKTYBAaHHS Ta COIaJbHOI MIATPUMKH Y pasi
TFOTOBHOCTI KaHJWAaTa J0 BHUOYTTS y BIHCHKOBOI YacTMHM, MOBIIOMIISIIOTH I10OCAJ0BUX OCIO
PEKPYTHHIOBOT I'pyNHU BiiCbKOBOI YaCTHMHU 3 METOIO MOJANBIIOTO iX CYNPOBOJKEHHS MiATOTOBKU B
HaBYAJBHUX LEHTpax ( HABYAJBHHUX BINCHKOBUX YaCTHHAX) Ta MPUOYTTS BiHICHKOBOCITYKOOBIIIB 110
BiliCbKOBOI YaCTHH.

Kangunmatin Ha BIHCBKOBY ciy»KOy MOXXYTh 3BEpTaTHCh Ha ‘“rapsdi JiHIT miApo3aiiiB
PEKPYTHHTY, CaliTH BIHChKOBUX YaCTUH, MECEHEIDKEP PEKpyTepa 3 MUTaHb 3aJIy4E€HHS Ha BIIICHKOBY
ciry 0y Ta BUPIIIICHHS TPOOJICMHHX TTHTAHb.

EdexTuBHe pearyBaHHs MOCAOBHUX OCIO MiAPO3ILTIB PEKPYTUHTY Ha 3BEPHEHHSI TPOMAJISH,
3a0e3mnedye CynpoBOKCHHS KaHIU/IATiB Ha BilICBKOBY CiIyk0y Ha BCiX eTarax, BUOYIOBY€ TOBipY
rpomasH 10 3C YkpaiHu Ta Ipo30picTh CUCTEMHU PEKPYTHUHTY.

BucHoBku. OT)Xe, y CTAaTTI HaBEJCHO KOHIENTYaJIbHI 3acaayl BIPOBAKCHHS PEKPYTHUHTY Y
3C VYkpaiHu, Yy TEpPCHeKTHBI — OCHOBHOTO JDKEpesia KOMIUIEKTYBaHHS OCOOOBHM CKJIQJIOM.
HeoOxigHicTh rapanToBaHoro 3agoBosieHHs notped 3C YkpaiHu B JTIOACEKUX peCypcax HEMOXKIIMBE
0e3 meperisay Ipoleayp 1000py BiMCHKOBOCTYKOOBIIIB. PeKpyTHHT, y HHUHIIIHIX yMOBaxX, Mae
CTaTW He JHIIe TNPOIEeCOM IMOIIyKy, BiAOOpYy 1 3alydyeHHS TMEpCcOHaNy 1O BIHCHKOBHUX
OpraHizariiHuX CTPYKTYp, a 1 BAKIMBUM 1HCTpyMeHTOM pedopmyBanHs 3C Ykpainu, miIBUIICHHS
X 60€3MaTHOCTI, M0 CIIPUSATUME 3MIITHEHHIO 000POHO3/IaTHOCTI JIEP>KABH.

ABTOpPH TPONOHYIOTh BHUKOPHUCTOBYBAaTH IOAAHI y CTaTTI KOHLENTyalbHI 3acagd i
PO3pO0IICHHS KEPIBHUX JOKYMEHTIB, III0 PErIaMeHTYIOTh JisUIbHICTh pekpyTepiB y 3C YkpaiHu.

[TepcnekTBaMU TOJATBIITNX HAYKOBUX JOCTIIKCHD Y TAHOMY HampsMi Moxke OyTu BUOIp Ta
OOI'pyHTYBaHHS MMOKa3HHUKIB OLIHIOBaHHS epeKkTuBHOCTI pekpyTuHry y 3C Ykpainu.
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Ph.D. Heorhadze O.A., Horbach R.Y.

CONCEPTUAL FRAMEWORK FOR THE IMPLEMENTATION
OF RECRUITMENT IN THE ARMED FORCES OF UKRAINE

The armed aggression of the Russian Federation against our country, discrediting of territorial
recruitment and social support centres, and the need to supplement the Armed Forces of Ukraine with
motivated servicemen capable of performing assigned tasks in a quality manner necessitate the
introduction of new approaches to the search, selection and attraction of candidates for manning military
organisational structures. The article highlights the conceptual foundations for the introduction of
recruitment in the Armed Forces of Ukraine as a promising main source of manning. The article provides
an interpretation of the essence, explains the systems and types of recruitment. The vertical of recruitment
management and the tasks of recruitment centres of the Armed Forces of Ukraine are highlighted. For
the categories of citizens subject to military duty, the ways of accepting (conscripting) them for military
service, sources of their search and requirements for placement in the relevant positions are described.
Measures of interaction between recruiters of recruitment centres and military units with organisations
and institutions that hold information about human resources are defined. The article highlights the
methods of search by recruiters, describes the procedure of their actions by stages during the interview,
methods and principles of completing the interview. The information that should be provided by military
unit commanders to recruitment centres, in whose interests recruiters search and select candidates, is
identified. The procedure of work of recruiters of territorial centres of recruitment and social support in
organising and conducting selection of candidates for military service and their further support is
described. Through a detailed analysis and discussion, the article contributes to the understanding of
recruitment in the Armed Forces of Ukraine and the activities of recruiters, which in the current
environment is critical for the preservation and development of the main component of the state's defence
forces.

The results of the study can be applied to the development of guidelines regulating the activities of
recruitment centres in the Armed Forces of Ukraine, as well as in the course of further research in this
area in scientific institutions.

Keywords: recruitment, types of recruitment, search methods, sources of recruitment, selection of
candidates, support of candidates.
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OBI'PYHTYBAHHS CYKYITHOCTI HOKA3HHUKIB 10 METOAUKH OITHIOBAHHA
E®EKTUBHOCTI BA30OBOI 3ATAJILHOBINCHKOBOI MIATOTOBKU

Heobxionicmy enpoeadicenns 06a3060i 3a2anbHOGIIICLKO60I NIOZOMOGKU, 3 Memow HAdymms:
cpomaoanamu YKpainu, AKi 3000yearomv GuUuLy 0ceimy, HEPEUHHUX 3HAHb, YMIHb [ HAGUUOK O
GUKOHAHHA KOHCHMUMYUINHO020 0008’°A3Ky w000 3axucmy Bimuusnu, 3ymoeneno 36poiinoro azpecicio
pociticokoi ¢hedepauii npomu Ykpainu. 3aznauene eumazac 00rpynmogano2o nioxooy 00 6npoeadIHceHns
0430601 3a2a1bHOGIICHKO80T NIO2ZOMOBKU, WO HE MOMCIUBO 0e3 UKOPUCMAHHA 6I0N0BIOH020 HAYKOBO-
MemoouuHozo anapamy 3 ouin06anua it epekmueHocmi. Y cmammi 6u3naueno CyKynHicmvs nOKa3HUKIB
00 MemoOuKu OUIHIO6AHHA eheKmueHocmi 06a3060i 3a2anbHOGINCLK080T Ni020mMoGKu. Y3azanbHeHUM
NOKA3HUKOM 00pano eeauyuHy, aKa Xapakxmepusye ni0Z0moe1eHicmb 2pomadan Ykpainu 0o 3axucmy
oepoicasu. Hozo po3paxynok 30ilicHIOEMbCA 30 00NOMO2010 HOPMOBAHOT MYTbMUNNIKAMUGHOT azpezayil
yacmkoeux nokasHukie. /o uacmkoeux NOKA3HUKiG, AKI 30ilCHIOIOmMb 0e3nocepeoHiii enaue Ha
ehekmuenicmo  6azoeoi  3a2anbHOGINICLK060I  ni020MoOGKU,  Gi0HeceHOo:  cyO’ckmu  6a30601
3a2a1bHOGIHCLK060] Ni020MOBKU, 00°ckmu 0a3080f 3azanbHOBINICbKO80T NiO20MO6KU ma opzanHizayisn
0az060i 3a2anvHoilicbK060i nidzomoeku. Ouinka Oianvnocmi cyd’ckmie 0a3060i 3a2anbHOGIHCLKO60T
ni020MOGKU GUIHAUAEMBCA 3A 3AT1EHCHICHIO, AKA 8PAX0GYE RIO20MOGAEHICHIL HAYKOBO-NEda202iuHUX
(neoazoziunux) npayieHuKie, ni020mMo6ACHICMb IHCMPYKMOPCLKO-8UKAAOAULKO20 (IHCMPYKMOPCLKO20)
cknady ma cunepzizm mixc Humu. Oyinka 00’ckmie 0a3060i 3a2anbHOGIICLKO80T NIOZOMOGKU
GU3HAYACMbCA 3Q 3AN1EHCHICIO, AKA 6PAX0GYE IX HOYAMKOBUI PieeHb NIO20MOBKU, CHMAH 300p08’s,
HCUXONO02IUHY Rni0ZomMosieHicmb ma momuseauiiny cnpamoeanicms. Ouinka opzauizayii 6azoeoi
3a2anbHOGIICLKOB0I NIOZOMO6KU BUHAYAEMBCA 34 3ANEHCHICMIO, AKA 6DAX0EYE NIAHYBAHHA 0a30601
3a2a1bHOGINCOKO60T NIOZ0MOGKU, 3a0e3neuenns 0a3060i 3a2anbHOGIUCLKO60I NIO2OMOBKU  MAa
KepigHuumeo 0a306010 3a2anbHOGIICLKO60I0 Nid2omogkow. O0rpynmosani KpumepiaivbHi 3HAUYEHHA
V3a2a/1bHEHO020 NOKA3HUKA, YMOB010, KOJU 0a306a 3A2a/1bHOGIICHKO8A RNIOZOMO6KA BB8AHCAECMBCA
epexmusnoro, npuiinamo iozo snavenns >0,65, wo sionosioae kamezopii INIITOTOBJIEHHH.

Pesynomamu npogeoenozo 00CnioxnceHHa Modcyms 0ymu npaKmuiHo UKOPUCHMANI Y ROOATbUIUX
00CIOHCEHHAX 3 0AHO20 HANRPAMY Y HAYKOBUX YCHAHOBAX.

Knrouosi cnosa: 6azoea 3azanvHogilicbKoeéa niOzomoeKa, OiAnbHIcmMb cyo’ckmie, 00’ckmu,
opzanizayis, NOKA3HUKU OYIHIOBAHHA, eleKMUBHICHLb.

Beryn Tta mocranoBka mpodaemu. 3 1 BepecHs 2025 poxy B YKpaiHl 3ampOBaIKy€eThCS
0a3oBa 3arajabHOBIIICHKOBA MIATOTOBKA ISl BCIX T'POMAJSH YOJOBIUOi CTaTi BikoM Bix 18 mo 25
pokiB (KkiHOYOi craTi — 3a OakaHHSAM), sSKI HAaBYAIOTHCS 3a JICHHOIO a00 IyaJbHOIO (HOPMOIO
3106yTTa Bumoi ocBitu [1]. Ii BOpoBamKeHHs 103BONUTH CHOPMYBATH 3arajibHOHALIOHANLHMIL
piBEHb BINCHKOBUX 3HaHb, YMIHb 1 HABUUYOK, HEOOXIAHMX JUIsl KOHCTUTYLIHHOTO OOOB’SI3KY LIOJ0
3aXHUCTy YKpaiHH.

JocBig 3actocyBaHHS yrpymnoBaHb BiMichbk (cmi) 36poiHmMX Cun YkpaiHd y XOmi IPOBEIEHHS
AHTUTEPOPHUCTUYHOI omepanii, onepanii O0’eHAHUX CUII Ta BiJICivi 30poHHOI arpecii pociiicbkoi eneparii
CBIJIUNTB, 110 YCITIIIHE BUKOHAHHS HUMHU OOHOBHX (CIIemiadbHHUX) 3aBAaHb 3aJIeXKHTh BiJl iX 00€31aTHOCTI [2-
6]. besmocepenHiii BIIMB HAa 00O€3MaTHICTH BIWCHK (CHII) 3IiHCHIOE iX piBeHb miaroroBicHocTi. Came Ha
JOCATHEHHS BHUCOKOTO PIiBHS IMIATOTOBJIEHOCTI HaceleHHS 10 0o0OpoHM YKpaiHu 1 chpsMoBaHa 0a3o0Ba
3arajJbHOBIMCHKOBA ITIATOTOBKA.

ba3oBa 3aranpbHOBIHCHKOBA MIATOTOBKA 3IIMCHIOBATHUMETHCS Yy BIAMOBIAHIN CHCTEMI, sKa
SABIISITUME COOOI0 CYKYIHICTh B3a€MOIIOB’sI3aHUX €JIEMEHTIB, sKi 3a0e31e4yBaTUMYTh JOCSITHEHHS 11
MeTd. OCHOBHHUMH €JIEMEHTaMH CHCTEMH 0a30BOi 3arajlbHOBIHCHKOBOI MIiATOTOBKU SIBIISIOTHCS:
cy0’ektu 1 00’exTH 0a30BOi 3arajbHOBIMCHKOBOI MIATOTOBKM Ta 3aco0M, fKi 3a0e3mnedyroTs ii
OopraHizaimito Ta TpOBEJIEHHA. [HCTPYMEHTOM BIUIMBY CyO’€KTiB Ha 00’ekTH 0a30BO1
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3araJbHOBIMCHKOBOI MIATOTOBKH € TIPOICC HABUaHHS, SKUU 3MIMCHIOETBCS dYepe3 OpraHi3alliro
0a30B0Oi 3arajabHOBIMCHKOBOI MIATOTOBKH. 3a3HayeHE CIIOHYKAe M0 MOIIYKY Ta peaizallii miaxo/iB
11010 OIIHIOBaHHS €()eKTHUBHOCTI 0a30BO1 3araIbHOBIMCHKOBOI MiATOTOBKU. TOMY BUHMKaE oTpeda
y HayKOBOMY OOTPYHTYBaHHI CYKYyIMHOCTI TMOKAa3HUKIB JO METOAWKHU OI[IHIOBaHHS €(EKTUBHOCTI
0a30B0i 3araJTbHOBIMCHKOBOT TIATOTOBKH.

AHaJi3 ocTaHHIX T0CHiTKeHb i myOJikaniil. AHai3 monepeaHix JOCTIKeHb 1 MyOmiKaIlii 3 JaHOTO
HanpsiMmy [6—18] cBimUMTH, MO0 TOTISAIB A0 OIIHIOBaHHS e(QEeKTUBHOCTI 0a30BOi 3araibHOBIHCHKOBOL
MAroTOBKH He icHye. [limxomu, sSKi po3Tsganucs, CTOCYIOThCS BUIIB MiATOTOBKHA 30poitHNX Cumi Ykpainu
Ta iX ckmagoBux. Tak, y poboTax [6—7] pO3IISHYTO CYKyNHICTh ITOKa3HHWKIB OL[IHIOBaHHS €(EeKTUBHOCTI
OIlCpaTUBHOI MIArOTOBKH Ta IiJArOTOBKH OKpemol Opuramu TteputopiambHoi oboponu. Crarti [8-11]
TIPUCBSUYCHI OIIHIOBAHHIO PiBHS OopraHizaiii 00’ eIHaHOT MATOTOBKH CHJI O0OOPOHH, OpPTaHi3allii MiaroTOBKHA Y
36poitanx Cunax Ykpainu, opraHizaimii MiITOTOBKM OpWrajd TEepHTOpialbHOI OOOpOHM Ta opraHizamii
HaBYaIbHO-BUXOBHOTO MpPOIECY B HABYAIBHOMY LEHTpi. 3ampomoHoBaHi B poboTax [12-13] anamituuHi
3QJIEKHOCT] JO3BOJIIOTH BU3HAYUTH MOTPEOY y MiATOTOBII HayKOBO-TICAArOTIYHUX MPAIiBHUKIB Ta OIIHUTH
epeKTHBHICTh iX iHgUBiAyanbHOi minrotoBku. Crarti [14-17] mnpucBsYeHi OIIHIOBaHHIO PiBHS
KOMIIETEHTHOCTEH 3MiHHOTO CKJaJy HaBYalbHOTO LEHTPY, METOAMYHOI MisUIBHOCTI Kadeapu BiHCHKOBOT
MiTOTOBKK, HABUEHOCTI OpWrajad TaKTUYHOI aBiamii, IiITOTOBICHOCTI TaHKOBOI Opuragm y Xomi
BiTHOBJICHHS 0oe31aTHOCTI. Y craTTi [18] MogaHo MEeTOAWKY OIIHIOBAHHS TOTOBHOCTI HABYAJIBLHOTO 3Ky
JI0 BIFICBKOBOT IIATOTOBKY TPOMAJISIH 3a TIPOTpaMoio odiliepin 3amacy.

V Toii e Yac, po3poOJIeHHH ToNepeHUKaMi HayKOBO-METOANYHHI anapar € 6a30BOI0 OCHOBOIO ISt
TTOAANBINOT0 yAOCKOHAJICHHS Ta MOXKE OYTH BHKOPHCTAHWN YAaCTKOBO ITiJT Yac OOTPYHTYBAHHS CYKYITHOCTI
MMOKA3HUKIB /0 METO/IUKH OLIIHIOBaHHS ¢()eKTUBHOCTI 0a30BOT 3arajibHOBIMCHKOBOI IiATOTOBKH.

BujisienHnsi HeBUpillleHUX paHillle YACTHUH 3arajibHOI MPo06JaeMH, IKUM NPUCBAYYETbCS
us crarta. BomHodac, Ha ChOTOMHI 3arajJbHONPUIHATOTO TMOPSAAKY OLIHIOBaHHS €(EeKTHBHOCTI
0a30B0i 3arajJbHOBINCHKOBOI MIATOTOBKH HE ICHYE, 3aCTOCOBAHI JOCIITHUKAMU METOIWYHI MiIX0AH
MaloTh OOMEXEHI MOXKJIMBOCTI 1 MOXYTh OyTH BHUKOPHCTaHI JIMIIE YacTKOBO, IO CIIOHYKa€ J0
BUPIIICHHS HAyKOBO-MPAKTUYHOTO 3aBJaHHS MIOA0 KOMIUIEKCHOTO OI[IHIOBaHHA €(EeKTHUBHOCTI
0a30B01 3arabHOBIIICHKOBOT IMiITOTOBKH Ta HOTO OOTPYHTYBaHHSI.

JlocBin ydacTi BIMCHKOBMX YacTHH (MiAPO3MiTiB) y OOMOBHUX MAisiX MpH BiAcidi 30poitHOI
arpecii pociiicekoi deneparii mpoTH YKpaiHM BHUMAara€ BIOCKOHAJICHHS JESIKUX €JIEMEHTIB
MiTOTOBKU TPOMAJISH, SIK CKJIaI0BO1 3arajJbHOBIMCHKOBOT MiATOTOBKH.

3a3HaveHe 3MyNIye 10 MOIIyKYy Ta peami3arii MiaXxoAiB IMIOAO0 OpraHi3amii i MpoBeIeHHS
0a30B0Oi 3arajJbHOBIMCHKOBOI MiATOTOBKU 3 YpaxyBaHHSM TEHJACHIIIH PO3BUTKY CYyYaCHUX BOEHHHUX
KOH(IIKTIB, 30KpemMa B YKpaiHi, 3MiHH 3aco0iB, (opM Ta crocobiB 30poiHOI OOpOTHOH,
301TbIICHHS 00CATY 3aBAaHb A0 BUKOHAHHS SKUX 3alTy4aloThCs BIMCHKOBI YaCTHHH, BIIPOBAKCHHS
MIPUHITAIIIB, IPOLEAYP 1 CTAaHAAPTIB, MPUHHATHX Y 30poitHuX cunax nepxkas-wieHiB HATO.

@opmyJl0BaHHS 1[iJieil cTaTTi (MOcTaHOBKa 3aBAaHHA). HemockoHAmICTh 1CHYHOYHMX
METOJMYHUX MIAXOIB 3 OLIHIOBaHHS €(EKTHBHOCTI MiArOTOBKU MEPCOHAITY CIIOHYKA€ /10 MOIIYKY
Ta peaizallii miaXoIiB MO0 OIliHIOBaHHS €()eKTUBHOCTI 0a30BOi 3arajbHOBIMCHKOBOI IMiATOTOBKH.
Tomy BuHUKae morpeba y HAyKOBOMY OOIPYHTYBAaHHI CYKYHHOCTI IOKa3HHUKIB J0 METOIUKHU
OIIiHIOBaHHS €()eKTUBHOCTI 6a30BO1 3araJIbHOBIMCHKOBOI ITiITOTOBKH.

Metow cTaTTi € OOIpYHTYBaHHS CYKYNHOCTI IOKa3HUKIB JI0 METOAMKH OIliHIOBAaHHS
e(eKTUBHOCTI 6a30BO1 3araTbHOBIHCHKOBOI ITiITOTOBKH.

Bukian ocHoBHOro marepiamy. OOrpyHTYBaHHS KpUTEpil0 Ta CYKYMHOCTI IOKa3HUKIB
oriHIOBaHHS e(eKTUBHOCTI 0a30BOi 3arajdbHOBIMCHKOBOI TIATOTOBKH SIBJSETHCA CKJIAJTHUM
3aBJAaHHIM J0CHipKeHHs. Takuii KpuTepiii MoBUHEH OyTH Mpe3eHTa0eIbHUM, OOUHCITIOBAIEHUM Ta
CTIHKMM IO BXIJIHUX 3MiH, OKPIM TOTO — XapaKTepHW3yBaTH BIUIMB 0a30BOi 3arajbHOBINCHKOBOT
IiJITOTOBKY HAa TOTOBHICTh TPOMAJISIH Y KpaTHU JI0 3aXUCTY JEP>KaBU.

[Ipu BuOOpPI mNOKa3HHWKIB e(PeKTUBHOCTI 0a30BOi 3araJbHOBINCHKOBOI IMATOTOBKH Ta
BU3HAYCHHI 1X i€papxii 3aCTOCOBYBAJIOCH MPABHJIO, 1[0 MATEMaTHYHA MOJIEIb HE MOBHHHA MICTUTH
MHOXUHY JPIOHUX, TPYTOPSTHUX TTOKA3HHKIB.

OOrpyHTYBaHHS ~ CYKYHHOCTI  TIOKa3HUKIB  OIlIHIOBaHHA  e(eKTUBHOCTI  0a30Boi
3arajJbHOBIHCHKOBOI ITIATOTOBKU SIBISAETHCS OMHUM 13 CAMHUX CKJIAIHUX 3aBIaHb JOCIIIDKEHHST. 3
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OJTHOTO OOKY BOHU IOBHHHI OyTH OOYMCITIOBAIbHUMH 1 KDUTUYHUMHU JI0 3MiHH BXIJHUX IMapaMeTpiB,
a 3 IHIIOTO — XapakKTepu3yBaTH BIIMB 0a30BOi 3arajabHOBIHCHKOBOI HiATOTOBKM Ha JTOCATHEHHS
MeTH ii QyHKIioHyBaHHS. ba3oBa 3arajabHOBIMCHKOBA MIATOTOBKA IMPOBOJIUTECS 3 METOIO HAOYTTS
rpoMagsHaMu YKpaiHu, sKi 3100yBaiOTh BUILY OCBITY, NEPBUHHUX 3HaHb, YMiHb 1 HABHUYOK JUIs
BUKOHAHHS KOHCTHUTYLIHHOTO OOOB’S3Ky IIOAO 3aXUCTy BiTunM3HM Ta OTpuUMaHHS BIHCHKOBO-
o0mikoBoi cmerianbHOcTi (BOC-100) “Crpineus” 3 NOJANbIIO MOCTAHOBKOK Ha OOMIK Y
TEPUTOPIATFHUX [EHTPaX KOMIUIEKTYBAaHHS Ta COLIAJbHOI MiITPUMKHU 3a MicleM iX nepeOyBaHHS
Ha BilickkoBOMY 001Ky [19].

Ockinpkn  0a3oBa 3araJbHOBIHCHKOBA IIJATOTOBKA € KATETOPIEI0 KOMIUIEKCHOIO —Ta
0araTormiaaHOBOIO, TO AJISI OTPUMAaHHS PaIllOHAJBLHOTO BapiaHTy OLIHKH 1i €(EeKTHUBHOCTI MOTPIOHO
3aCTOCYBaTH CHCTEMHHHU MiJIXiJl, SKAW MO3BOJHUTH BH3HAUMTH i€papxito ii moOyZoBU Ta MPOBECTH
JEKOMITO3MIII0 3a eneMeHTaMu. OTxe, OIiHKa OyJae XapakTepu3yBaTHCh (YHKIIOHAJIBHOIO
3aJICKHICTIO, $Ka BU3HAYaTUMETHCS HAWOUIBII CYTTEBUMH TOKAa3HHKAMH, KOTPI MOXYTb
BIPI3HATUCS XapaKTepOM, HAMpaBICHICTIO Ta IHTEHCUBHICTIO BIUIMBY. TuM camMuM Oyze
3a0e3neyeHa ii OlbIlIa TOUHICTb.

[Tin uyac 6a30BOi 3aralabHOBIMCHKOBOI MIATOTOBKH BHUPIIIYEThCA MHOXKHHA 3aBlaHb 1
peartizyeTbesi MHOKMHA (DYHKIIN, SKI Ha PI3HUX eTanax (yHKIIOHyBaHHS MAlOTh Pi3HY 3HAYUMICTh
1 TOMY MO-Pi3HOMY BIUIMBAIOTh Ha y3arajJbHEHUH MOKA3HUK.

OTxe, y3araJbHeHWH TIOKa3HWK OIIHKH e(eKTUBHOCTI 0a30BOi 3aralbHOBIHCHKOBOI
MITOTOBKM TIOBUHEH BIiJMOBIAATH METI JOCHIKCHHS, MICTUTH CYKYIHICTh CKJIaJOBUX 0a30BOi
3araJibHOBIMCHKOBOI MIATOTOBKH, a TAKOX pearyBaTH Ha BILTUB (aKTOPiB, TOOTO OYTH aJIeKBaTHUM.
Bin cknmagaeTbes 3 CYKYMHOCTI KUIBKICHHX (SIKICHMX) YaCTKOBUX IMOKA3HMKIB, IO BiOOpakaroTh
OKpeMi BJACTHUBOCTI, fIKi BIUIMBAIOTH Ha HBHOrO. DI3UYHUN 3MICT y3arajlbHEHOTO ITOKa3HUKA
NOBUHEH BKa3yBaTH Ha CTYyMiHb [JOCATHEHHS KIHLEBOI MeTH 0a30BOi 3arajbHOBIHCHKOBOL
MiATOTOBKY — MiATOTOBICHOCTI TPOMa/isiH YKpaiHU 10 3aXUCTY JIEPIKaBH.

Tomy, y3aralbHEHUM MOKa3HUKOM OLIIHIOBaHHS €(EeKTUBHOCTI 0a30BOi 3arajabHOBiIMCHKOBOI
MiATOTOBKK JOUUIFHO BHOpath Oe3po3mipHy BenuunHy Wpygyt(t), SAKiii TpPUBIACHUMO OIKCaHi
BHINIE XapaKTCPUCTUKM Ha JTUCKpeTHWA dvac . BiH HOCUTH IMOBIpHICHUH XapakTep, TOMY
npuiiMaeMo oro 3HaueHHs B Mexax Bix 0 70 1, sike Moxe OyTH 3ammcaHo, sK:

0 < Weemr(t) < 1. ()

[TporoHy€ThCS MaTH CUCTEMY ITOKA3HHKIB, sIKa Oy/Ie CKIIaIaTUCS 3 y3arajJbHeHOTO MTOKa3HUKa,
YaCTKOBUX ITOKa3HUKIB Ta TOKa3HHKIB, fKI TaKOX HOCSTH IMOBIPHICHHI XapakTep, TOMY iX
3HAYCHHS TaKOXX MPUHUMAIOThCS B Mexkax Bix 0 1o 1.

EdextuBHicTh ckiagoBux 0a30BOT  3arajbHOBIMCHKOBOI  IMIJTOTOBKU  IMPOMOHYETHCS
OI[IHIOBAaTH 3a YaCTKOBHUMH TOKa3HMKaMH, SKi 3IIMCHIOIOTh Oe3locepeqHiii BIUIMB Ha
MiTOTOBIICHICTh TPOMAJISIH JI0 3aXUCTY JepkaBH. [0 TaKUX MOKA3HUKIB BIIHOCATHCS: “‘OpraHizaiis
0a30B01 3araJbHOBINCHKOBOI MIATOTOBKHK, “Cy0’€KTH 0a30BOi 3arajbHOBIHCHKOBOI MiATOTOBKK Ta
“00’exTH 0a30BOI 3araJIbHOBIMCHKOBOI MIATOTOBKK .

Toni pyHKITIOHANTBHA 3aICKHICTH MATUME HACTYTTHUIN BUTIISI:

Waemr(t) = faomr{Rorg(1); Rebj(D); Robj (D)}, (2)

7€ Rorg (1); Repj(t); Ropj(t) — wacTkoBi nokasHuku “opraizais 6a30B0i 3araibHOBiCbKOBOT
MiAroTOBKK”, ‘“‘cy0’e€kTM 0a30BOi 3araJlbHOBIMCHKOBOT MIiATOTOBKH® Ta “00’ekTH 0a30BOi
3arajJbHOBIHCHLKOBOI MIATOTOBKKA Ta Ha 4ac i.

KokeH 3 4YacTKOBMX TIOKAa3HMKIB CKJIAQNA€TbCA 13 CYKYNHOCTI TOKa3HUKIB, SKi
XapaKTEePU3YIOTh 1 PO3KPUBAIOTH 1X (I3MYHHA 3MICT Ta BHU3HAYATUMYTh BIAMOBIIHHA piBEHBb
0€3pO3MIpHOI0 BEIIMYUHOIO.

®i3UYHMIA  3MICT YacCTKOBOTO TIOKa3HHWKa ‘‘Opradizamis 0a30BOi 3araJilbHOBIHCHKOBOI
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miaroToBku” Ropg(t) momsrae B ToMy, IO BiH XapakTepusye MisIbHICTH Cy6’ekTiB 06a30BOi
3arajabHOBIMCHKOBOI MiATOTOBKU (HAyKOBO-TENAroriyHuX (MEJaroriyHux) MpaliBHHUKIB 3aKJajiB
BUMIOI OCBITH Ta I1HCTPYKTOPCHKO-BHKIAQAANBKOTO (IHCTPYKTOPCBHKOTO) CKIIaay BiMCBKOBUX
HavyallbHUX YaCTHH), CIIPSIMOBaHY Ha MPOAyMaHe, MJIaHOBE, CUCTEMaTHYHE 1 BCeOIuHO 3a0e3neucHe
HaBYAHHS Ta BUXOBaHHS 00 €KTiB 0a30BOi 3araJbHOBIHCHKOBOI MiATOTOBKH (TpOMaasH YKpaiHH
4OJI0B14O01 cTaTi BikoM Bij 18 10 25 pokiB (kiHOYOT cTaTi — 3a 6akaHHAM)) Ha 4ac 1.

Jlo TMOKa3HMKIB, SKi XapaKTepU3YIOTh OpraHi3allito 0a30BO1 3arajibHOBIHCHKOBOI MiATOTOBKH,
BITHOCATHCA: IUTAaHyBaHHS 0a30BO1 3arajibHOBIMCHKOBOI MIATOTOBKH, 3a0e3nedeHHs 0a30Boi
3araJibHOBIMCHKOBOI MIATOTOBKM Ta KEPIBHUITBO 0a30BOI0 3arajbHOBIWCHKOBOIO IiATOTOBKOIO.
Tonai ¢pyHKITIOHATBHA 3AI€KHICTH MATUME HACTYTTHUN BUTIIA;

Rorg(t) = forg{Zplan (©; Zprov(t); Zmng(t)}v (3)

ne Zpian(t); Zprov(t); Zmng(t) — moxasHuku “naHyBanHs 0a30BOi  3arajibHOBIHCHKOBOT
MIrOTOBKK ™, “3a0e3rmeueHHss 0a30BO1 3arajibHOBIMCHKOBOI MIATOTOBKH, ‘“KEPIBHUIITBO 0a30BOIO
3arajJbHOBIHCHEKOBOIO ITIITOTOBKOIO™ HA 4Jac t.

@Di3UYHUI 3MICT YACTKOBOTO TIOKa3HUKA “‘Cy0’€KTH 0a30BO1 3araibHOBIHCHKOBOI MiITOTOBKH
Rgpj(t) monsrae B ToMy, 110 BiH XapakTEepU3ye€ MisIIbHICTL Cy0’€KTIB MIATOTOBKU CIPAMOBaHY Ha

PO3BUTOK Ta  BIOCKOHAJEHHA MNpo(deciiHMX  KOMIETEHTHOCTeH  HayKOBO-TIEJaroriyHUX
(memaroriyHMX) NPAIIBHUKIB 1 I1HCTPYKTOPCHKO-BUKIAMANBKOTO (IHCTPYKTOPCHKOTO) CKIAmy 1
MMBUILEHHS SKOCTI 0a30B0O1 3aralbHOBINCHKOBOI ITIATOTOBKY Ha 4ac t.

Jlo moKa3HWKIB, sKI XapaKTepHU3yIOTh Cy0’ €KTIB 0a30BOi 3arajbHOBINCHKOBOI MiATOTOBKH,
BIJTHOCATHCS: M ATOTOBJIEHICTH HAYKOBO-TIEAArOT1YHUX (e 1arorivyHmXx) MPAIiBHUKIB,
MIITOTOBJICHICTh 1HCTPYKTOPCHKO-BUKJIAIAIBKOTO (IHCTPYKTOPCHKOTO) CKJIAAy Ta CHHEPTi3M MIXK
HUMU.

Toni pyHKITIOHANTBHA 3aICKHICTH MATUME HACTYTTHUIN BUTIISII:

Rsbj t) = fsbj{Zsci ®; Zins ©; Zsyn (t)}! (4)
ne  Zsi(0); Zins(0); Zsyn (t) - TOKa3sHMKM  “MiATOTOBIEHICTh  HAYKOBO-TIEAArOTiYHUX
(meparoriyHmx) MpaliBHUKIB”, “IiArOTOBJIEHICTH IHCTPYKTOPCHKO-BUKIIAAAIIBKOTO

(IHCTPYKTOPCHKOT0) cKiIaay” Ta “‘CMHepri3M’” Ha yac t.

Di3uyHUil 3MICT YaCTKOBOIr'O ITOKAa3HUKA “00’eKTH 0a30BOI 3araJibHOBIMCHKOBOI HiATOTOBKA’
Ropj(t) momsrae B ToMy, 1o BiH XapakTepusye 00’€KTH 6a30B0i 3aralbHOBIHCHKOBOT MTiITOTOBKK Ha
yac t.

Jlo TOKa3HMKIB, SIKi XapaKTepu3ylOThb 00 €KTH 0a30BOi 3arajJbHOBIHCHKOBOI IMiATOTOBKH,
BIIHOCATBCSI: TIOYATKOBUM PIBEHb MIJTOTOBKH, CTaH 3JI0POB’sl, TICUXOJIOTIYHA IMiTOTOBIEHICTh Ta
MOTHBAIliiiHa CTIPSMOBaHICTH Ha Yac .

Toni pyHKITIOHANTBHA 3aICKHICTH MATUME HACTYTTHUIN BUTIISI:

Robj = fobj{Zbas (); Zmed ©; Zpsy(t); Zmot(t)}: (5)

1€ Zpas(£); Zmed (); Zpsy (£); Zmor(t) — MokasHuKM “OYATKOBUH PiBEHb MiArOTOBKM”, “CTaH
310poB’s”, “IICHXOJIOTIYHA MiATOTOBIEHICTE Ta “MOTHBAIliliHa CIPSIMOBAHICTh Ha Yac .
BararokpurepianbHy 3amady MOXHA 3BECTH 10 OJHOKPHTEPIaIbHOI METOIOM 3TOPTKH
MOKa3HMKIB. 3a3Ha4yeHl MMOKA3HUKHU yCiX PIBHIB MOXYTh MaTH SIK PiBHY, TaK 1 pi3Hy 3HaYUMICTh a0
BaroMmicTh. ToMy mim 4ac iX 3ropTku OyayTh 3acCTOCOBaHI BIAIMOBIIHI BaroBi KOeQiIiEHTH.
PozpaxyHok BaroBux koe(imi€HTiB MPOBOIUTHCS METOAOM EKCIIEPTHOTO OLIIHIOBaHHS.

3Bakaroyud Ha TC, IO YAaCTKOBI ITOKa3HUKU CHIILHO KOpeJ'II)OBaHi, JJIs1 BHU3HAYCHHA
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y3arampHeHOro  mokasHuka  Wpgumr(t)  TpONOHYeThCS ~ BHKOPHCTOBYBaTH  HOPMOBAHY
MYJIbTUTUTIKATUBHY arperariio:
WBGMT(t) = Rorg(t)qorg ' Rsbj (t)quj ' Robj (t)qOij (6)

1€ Jorg Asbjr dobj BaroBi KoeQiIlieHTH 4YaCTKOBUX IIOKa3HUKIB ‘‘opraHizamisi 0a30Boi
3aralbHOBIHCHKOBOI MIrOTOBKK” Rypg(t), “cy0’exTn 6a30BOi 3araibHOBiHCHKOBOI MiArOTOBKK”
Rgpj(t) Ta “06’€xTn 6230801 3aranbHOBIHCHEKOBOI MIATOTOBKH Rop; ().

Cucrema MOKa3HHKIB, sIKa BUKOPHUCTOBYETHCS JUIS OLIHIOBaHHA e€(eKTUBHOCTI 0a30Boi

V3aranbHeHUH MMOKa3HUK
OLIIHIOBAaHHS €()EKTHBHOCTI
0a30B01 3araJIbHOBIMCHKOBOI HIATOTOBKHU

Wgemr(D)

YacTKOBUN NOKA3HUK YacTKkoBUH MMOKa3HUK YacTKkoBUM MMOKa3HUK
“opranizais “cy0’ekTH “00’eKTH
6a30B01 3araILHOBIHCHKOBOL 0a30B01 3araTbHOBIHCHKOBOT 0a30B01 3araIbHOBIHCHKOBOT
MiTOTOBKH MiITOTOBKK” M ITOTOBKK™
Rorg (t) Rsbj (t) Robj (t)
[TokasHuk “rutaHyBaHHS IToka3Huk . .
6a30B0i “I1{IFOTOBICHICTH H01§a3HHK . HOH&TKO]E?}/II/I
—]  3aransHOBiCEKOBOT HAayKOBO-TIEJaroriYHuX | P!BCHbL MIATOTOBKH
i ArOTOBKH” | (nemaroriyuux) Zpas(t)
Zpian () NpaLiBHUKIB”
Zsci (t)
IToka3nuk “cran
[TokazHuk “3abe3nedeHHS o || 3710poB’s”
6230801 L OKa3HUK 7
—  3araJbHOBIHCHKOBOI MATOTOBJICHICT med
HiArOTOBKK” IHCTPYKTOPCHKO-
Zorou (D — _ BUKJIAJIALILKOTO
(IHCTPYKTOPCHKOTO)
cknany” . )
Zins (0) Hoxagmnc ncnxpﬂo’r,1qHa
— i ATOTOBJICHICTh
[Toka3HuK “KEepiBHUIITBO Zpsy (©
06a30B0I0
—] 3araabHOBIHCHKOBOIO
HiArOTOBKOIO” TToka3nuk
Zmng(t) — “cuHeprizm”
Zsyn (D) [MToka3Huk “mMoTHBaIliHA
— CIpSIMOBaHICTh”
Zmot (t)

3araabHOBIMCHKOBOI MiATOTOBKY, HaBE/IEHA HA PUCYHKY.
Pucynok — Cucrema TOKa3HHKIB OIlIHIOBaHHA €()EKTUBHOCTI
MM ITOTOBKH.

0a30BOI 3arajbHOBIHCHKOBOIL
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BianoBigHO 10 BCTaHOBIEHUWX HOPMATUBHUMH JOKyMeHTaMu [20-22] BUMOT 10 OIIHIOBAHHS
MiArOTOBKY, BU3HAYUMO 3HAUYEHHS KpUTEPIiB 10 y3araibHeHOro nokasHuka Wggyt (t).

Omxe, omiHKa rpoMaasHaM Ykpainn BuctaBmsterbes sk [IIJJTOTOBJIEHUM, YACTKOBO
AT OTOBJIEHUI a6o HEIAI OTOBJIEHUIA.

s mepeBeieHHS OTpuUMaHOi KUTbKiCHOI OMmHKH Wggyt(t) B SAKICHY HPONOHYETHCS
Bukopuctatu 100-0anpHy WIKaly Ta HaI[lOHAIBHY IIKaly OI[IHIOBaHHS, BIJIOBIIHO O SIKOI,
KOXKHIM SIKICHIA OIHIN BIiJMOBIZa€ KUTHbKICHA BEIWYMHA Y3arajlbHEHOTO IOKa3HHMKa B TIEBHUX
MeKaX, SK HaBEACHO B TaOJIHIII.

Ta0muis
[Ikana nepeBeaeHHS KIJTbKICHUX OIIIHOK B SIKICHI
100-6a1bHa QuiHKa 3a [Toporosi 3HaueHHs ' o '
HAI[lOHAJIFHOIO . BinmoBigHICTh KpUTEPiIO
[IKaja min max
IIIKAJIOO
90-100 BIIMIHHO 0,90 1,00
80-89 y)Ke 1oope 0,80 0,89 IO TOBJIIEHUN
65-79 n00pe 0,65 0,79
55-64 3a0BIJIBHO 0,55 0,64 .
5054 OCTATHBO 0.50 0.54 YACTKOBO HII{FOTOBHI:ZHI/II/I
1-49 HE3aI0BlILHO 0,01 0,49 HEIIIJIIOTOBJIEHUI

Jocin npoBeneHHst 06a30B0i 3arajJbHOBIHCHKOBOI MIATOTOBKU 3 BIHCHKOBOCITYXOOBLSMHU Y
36poitnux Cunax YKpaiHu CBITYHUTH, IO BIHCHKOBOCTYKOOBEIb BBAKAETHCS MIATOTOBICHUM, KOJIH
3HAUEHHS y3arajibHEHOI0 OKa3HUKA CTAHOBUTH He HIkue 0,65.

3icTaBUMO SKICHI OIIHKK 3 KaTeropisMd W BH3HAYUMO BIJMIOBIIHI MOPOTOBI 3HAYCHHS
Wgomt(t). Omxe, edekTuBHICTH 0a30BOi  3araJibHOBIMCHKOBOI  MIATOTOBKM Ha  OIIIHKY
MIJITOTOBJIEHUM marume Bemuumay B Mexax 0,65 < Wyour(t) < 1; YACTKOBO
HIJITOTOBJIEHUM — 0,50 < Wgeumr(t) < 0,65; HEIIITOTOBJIEHUN — Wyt (t) < 0,50.

OTxe, kpuTepieM e(peKTUBHOCTI 0a30BOi 3arajabHOBIHCHKOBOI MiJTOTOBKH OyJE€MO BBa)KaTH
semmunny Weepmr(t) = 0,65, sika Bianoigae kareropii ITIJTOTOBJIEHUWI. Bubpannii kputepiit
Ma€ KOHKPETHMH (i3MYHHMI 3MICT Ta BHUpPaXKa€ BEIUYMHY BHECKY e(EKTHBHOCTI 06a30Boi
3arajibHOBIMCHKOBOT IMIITOTOBKU B MiJATOTOBJICHICTh TPOMAJISH /10 3aXHCTY JIepKaBU Ta pearye Ha
3MiHYy HOT0 KUIBKICHOTO i SIKICHOTO CTaHYy.

BucnoBku. O1xe, y cTaTTi OOTPYHTOBAHO CYKYITHICTh MOKA3HUKIB 10 METOJUKH OI[IHIOBaHHS
e(peKTUBHOCTI 0a30BOi 3arajJlbHOBIMCHKOBOI MiJrOTOBKH. Y3arajJbHEHUM IIOKa3HUKOM OOpaHO
BEJIMYMHY, SKa XapaKTepusye MiATOTOBICHICTh TPOMaAsH YKpaiHU [0 3aXUCTy JepxkaBu. [lo
YaCTKOBUX ITOKa3HUKIB, SKI 3AIHCHIOIOTH Oe3mocepeiHii BIUIMB Ha 0a30BY 3arajibHOBIHCHKOBY
IITOTOBKY, BIAHECEHO: “‘OopraHizailisi 6a30B01 3arajibHOBIHCHKOBOI MATOTOBKU, “Cy0’€KTH 0a30BOT
3araabHOBIMCHKOBOI MIATOTOBKHU Ta “00’€KTH 6a30BOi 3aralIbHOBIHCHKOBOT MIATOTOBKH .

[lepciekTBaMM MOAANBIINX HAYKOBUX JOCHKEHb Yy JaHOMYy HampsMi MoOke OyTu
OOTpYHTYBaHHS pEKOMEHMAlId 3 TiABUINEHHS eQEKTUBHOCTI 0a30BOi 3arajabHOBIMCHKOBOI
MIITOTOBKM HA OCHOBI IPOMOHOBAHOI METOIMKH OIIIHIOBaHHS €(QEeKTHBHOCTI  0a30BO1
3arajbHOBINCHKOBOI IIATOTOBKH.
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Ph.D. Heorhadze O.A., Nikolaichuk O.O.

SUBSTANTIATION OF A SET OF INDICATORS TO THE METHODOLOGY FOR
ASSESSING THE EFFECTIVENESS OF BASIC COMBINED ARMS TRAINING

The need to introduce basic military training in order to provide citizens of Ukraine who are
pursuing higher education with the primary knowledge, skills and abilities to fulfill their constitutional
duty to protect the Motherland is due to the armed aggression of the Russian Federation against Ukraine.
This requires a well-founded approach to the implementation of basic general military training, which is
not possible without the use of an appropriate scientific and methodological apparatus for assessing its
effectiveness. The article identifies a set of indicators for the methodology for assessing the effectiveness
of basic combined arms training. The generalized indicator is the value characterizing the preparedness of
Ukrainian citizens to defend the State. Its calculation is carried out by means of normalized multiplicative
aggregation of partial indicators. The partial indicators that have a direct impact on the effectiveness of
the basic military training include: subjects of the basic military training, objects of the basic military
training and organization of the basic military training. The evaluation of the activity of the subjects of
basic general military training is determined by a dependence that takes into account the preparedness of
scientific and pedagogical (pedagogical) workers, the preparedness of the instructor-teaching (instructor)
staff and the synergy between them. The assessment of the objects of basic general military training is
determined by a dependence that takes into account their initial level of training, health status,
psychological preparedness and motivational orientation. The assessment of the organization of basic
military training is determined by a dependence that takes into account the planning of basic military
training, provision of basic military training and management of basic military training. The criterion
values of the generalized indicator are substantiated; the condition for basic general military training to
be considered effective is its value >0.65, which corresponds to the PREPARED category.

The results of the study can be practically used in further research in this area in scientific
institutions.

Keywords: basic general military training, activities of subjects, objects, organization, evaluation
indicators, effectiveness.
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PEJJAKIIIMHA IMIOJITUKA TA ETUYHI HOPMHU
IMPUHOUIIN ®OPMYBAHHSA TA JOCTYII 10 3MICTY «3BIPHUKA BIKHY»

Penakmiitna mnomituka «30ipuuka BIKHY» 3acHoBaHa Ha mnpuHIUIAX 00 €KTUBHOCTI Ta
HeyNepeIKeHOCTI MpH BimOopi craredt s myOmikaiii, BUCOKMX BHMOT JIO SIKOCTI HayKOBHUX
JIOCJIIJDKEHb;, OOOB’SI3KOBOCTI  Ta KOH(DIACHIIMHOCTI pEIEeH3yBaHHA CTaTei; JoJepKaHHS
KOJIET1aIbHOCTI MpH BiAOOP1 0 myOsIiKaIii cTaTeil; JOCTYIMHOCTI Ta ONEPATHBHOCTI y CIIKYBaHHI 3
aBTOpaMH; CyBOPOIO JIOTPUMaHHSI aBTOPCHKUX 1 CYMDKHHUX IpaB. 3aroOiraHHs NMPOTU3aKOHHUM
My OJIiKaIisSIM € BiIOBIATBHICTIO KOKHOTO aBTOpa, peAaKTOpa, PEICH3ECHTA, BH/IABIIS.

Jo npyky mpuiiMarOThCsl OpUTIHAIBHI PYKOIMCH, SIKI HE OMyOJIKOBaHO paHimie, He Oyso
BIJITPABJICHO JIO 1HIIMX PEIAKIii Ta SKi MOBHICTIO BiAMOBIIAIOTH BUMOTAaM MO0 OQOPMIICHHS Ta
MOPSIAKY MOJAHHS CTaTeH.

VY «36ipauky BIKHY» cdopmoBani HacTymHi pyOpuKH: BIMChKOBAa TEXHIKA 1 TEXHOJOTIi
MOABIMHOTO MTPU3HAYEHHS, IHPOpMaIliifHI TEXHOJIOT11, 3arajibHi TUTaHHSI.

Penakiis miaTpuMye TONITUKY BIAKPUTOTO JOCTYMY Ta MPHHIMIMA BUIBHOTO TMOIIUPEHHS
HaykoBoi iH(popmartii. [Ipumipauky 30ipHUKIB 3HaX0AThesa y HamioHnansHil 610mioTeri Ykpainu
iMm. B.I. Bepnancbkoro, HaykoBiii Gi0Omiorem iM. M. MakcumoBudya, y Oi0mioreni BilickkoBoro
IHCTHUTYTY Ta iHImMX Oi0iioTexax Ykpainu. EnexTpoHHa Bepcis po3MmillleHa Ha CaiTi IHCTUTYTY, Ha
cairax HaBEJEHUX 010mioTEeK Ta Ha cairax «301pHUKa BIKHVY»:
http://miljournals.knu.ua/index.php/zbirnuk; http://mil.univ.kiev.ua/page/lib/31

ETUKA ITYBJIIKALIN

Penakiiitna koJeris KypHaly BUMarae BijJl aBTOpIB HacIiAyBaTH (pOopMaIbHUM Ta €TUYHUM
MpaBHUJIaM MIATOTOBKY 1 IMyOJiKaIii HayKOBHX poOIT, III0 BOHU MOAAIOTH A0 peaakmii xypHamy. Li
HOPMHU 3yMOBJICHO CTaHJApTaMHU SIKOCTI HAYKOBHUX CTaTeH, MPUUHATUMHU y CBITOBOMY HAyKOBOMY
CHIBTOBApUCTRBI, 30kpema myoOuikanidaumu npuniunamu Publishing Ethics Resource Kit (PERK),
pekomennamismu Elsevier, Komitery 3 eruku myOmikariii (Committee on Publication Ethics,
COPE), ermuHMM KOJEKCOM BUYEHOTO YKpaiHH, a TaKOXX JOCBIIOM pPOOOTH I1HO3EMHHX Ta
YKpaiHChKUX Mpo¢eCcioHaTbHUX CIUIBHOT, HAYKOBUX OpraHi3allii, peKoerii Ta peaaKilii BU1aHb.

ETWYHI 3050B’SI3AHHS PEJAKIIIIHOT KOJIETT )KYPHAJTY

PenaxkuiiiHa Koerisi y CBOiH AisLIBHOCTI:

— KEepyeTbCs TPHUHIMIIAMHA HEYIEePE/DKEHOCTI, HAYKOBOi CTHKH pEIECH3YBaHHS, 3aXWCTy —
IHTENIeKTyaIbHOI BIACHOCTI,

— HEece BIANOBIAAIBHICTH 3a PIBEHb HAYKOBOT'O HAIIOBHEHHS JKypHAIY,

— BUCTynae npotu (anbcudikarlii, muariaty, HampaBlIeHHS aBTOPOM OJHOTO PYKOMHCY 10 KiTbKOX
KypHaJIiB, 6araTopa3oBOro KOIMIIOBAHHS TEKCTY CTATTI B PI3HUX MICIIX, BBEICHHS TPOMAICHKOCTI
B OMaHy III0JI0 PEaIbHOTO BHECKY KOXKHOTO aBTOPa B OIyOJIIKOBaHY HAYKOBY pOOOTY;

— 3aJMIIAE 32 COOOI0 MPAaBO HANPABUTU PYKOMHC Ha PO3IJISA CTOPOHHBOMY DPELEH3EHTY, Y TOMY
YHCIi peTeNbHUN BiAOIp Yepe3 «ciime» peleH3yBaHHS, BIIXWIUTH CTAaTTIO ado MOBEpPHYTH il Ha
JIOOTIPALIOBAHHS;
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— MOX€ BIIXWJIMTH PYKOIIHC, SKIIO BBaXKa€, IO BIH HE BiANOBiAaE MpodiuIo KypHaTy, 4d HE
BIJIMTOBITa€ €THII Ta TIPaBHIIaM O(POPMIICHHS,

— Mae MPaBO BHJIYUYUTH BXKE OIMyOJIIKOBAHY CTATTIO B pa3l BHUSBIICHHS MOPYIICHHS OyAb-4MiX MpaB
a00 3araJbHONPUHUHATUX HOPM HAYKOBOi €THKH, MPO JAaHUW (PAKT BWIIYyYEHHS CTATTI PENaKIlis
MOBIAOMJISIE SIK aBTOPY CTaTTi, TaK 1 opraHizaiii, 1e OyJ10 BUKOHAHO JOCHIKEHHS Ta MOBIIOMIISE
PO 11€ Y HACTYITHOMY HOMEDI.

CriBpoOITHUKM peJakiiii He HaJaloTh IHIIUM ocobaMm iHdopmarlii, MmoB’sa3aHol 13 3MICTOM
pyKoMuciB, 10 nepedyBaroTh Ha pO3TIIsl, KpiM 0ci0, ikl OepyTh yuacTh y 11 ¢paxoBiii OLiHII

3rifHo 3 MDKHApOJAHHMM 3aKOHOJABCTBOM INOAO JOACpXAaHHS aBTOPCHKOTO TMpaBa Ha
eJNEeKTPOHHI 1HGOpMAIIiHI pecypcH, Marepialid CalTy, eJIeKTPOHHOTO KypHaly a0o MpOEKTYy He
MOXYTh OyTH BIATBOPEHI IOBHICTIO ab0 dYacTKOBO B Oyap-skiii (opmi (eJIEKTpOHHIM Yun
JIpyKOBaHil) 0e3 momepenHboi MNHCBMOBOI 3roAM pemakmii JkypHamy. I[lpm BHKOpHCTaHHI
OIyOJIIKOBaHUX MaTepialiB y KOHTEKCTI IHIIMX JOKYMEHTiB OOOB’S3KOBO HEOOXIIHUMH €
MOCUJIAHHS Ha MEPIIOHKEPETIO.

ETHUYHI 3050B’AA3AHHA ABTOPA

ABTOD:

— Hece BIAMOBIIATBHICTh 32 HOBU3HY 1 JOCTOBIPHICTh HABEJEHUX y CTATTAX PE3yIbTaTiB, TAKTUKO-
TEXHIYHUX Ta EKOHOMIYHUX ITOKAa3HMKIB, KOPEKTHICTh BHCIIOBIIOBaHb a TaKOX 3a Te, L0 B
Marepiajgax He MICTHThCS 1HGOpMAILis 3 00MEKEHUM JOCTYIIOM;

— MOBUHEH LIUTYBATH Ti MyOIiKaIlii, SKi MaJyd BU3HaYaJIbHHUH BIUIMB HA CYyTh BUKJIAJIEHOTO Y CTATTi, a
TaKOX Ti, SIKIi MOXYTh IIBUAKO O3HAWOMHTH YWTaua 3 OLIBII pAaHHIMH TPAISIMH, BOKIUBUMHE IS
PO3yMIHHSA IHOTO JOCTIIKCHHS, HEOOXITHO TaKOXX HAJICKHUM YHWHOM BKa3yBaTH DKepena
MIPUHITMIIOBO BAXJIMBUX MaTepialliB, BAKOPUCTAHUX Y JaHIH POOOTI, SIKIIIO BOHW HE OyJIM OTpUMaHi
CaMHM aBTOPOM;

— 3a0e3meyye HEJOMyCTUMICTh IUIariaTy Ta TOJaHHS a0 TMyOmikarii paHime HaapyKOBaHUX
MarepiajiiB, y BUNAAKy BHSBJICHHS 3a3HaUCHHMX (PaKTiB BiJMOBINAIBHICTh HECE aBTOP IMOJAHHUX
MaTepiaiB.

CniBaBTOpamMHu CTaTTi MalOTh OyTH BCi 0COOHM, IO 3pOOWIIM BaroMHil HAyKOBUW BHECOK Y
noAaHy poOOTy 1 TOAUISAIOTH BIAMOBIAAIBHICT 3a OTPUMAaH1 pe3ynbTaTH. ABTOp, SIKUHA TIOJA€
pyKomuc 710 myOJTiKarii, BIAMOBIAE 3a Te, MO0 10 CIHUCKY CIIBaBTOPIB OyJIM BKIFOYCHI TUIBKH Ti
oco0Ow, sIKi BiJIITOBIAAIOTH KPUTEPIit0 aBTOPCTBA, 1 Oepe Ha ceOe BiAMOBITAIBHICTH 32 3rOJY I1HITUX
aBTOPIB CTATTI Ha 11 MyOJiKaIliio B )KypHaJIi.

YBAT'A!

Jl1st aBTOpIB cTAaTe| emo 100MpaiboBaHl BUMOTH MO0 OCOOMCTUX JTaHUX.

[li maHHI MOAAIOTHhCS YKPATHCHKOIO Ta AaHIIIMCHKOIO MOBaMHM B Takiid MOCIIJOBHOCTI:
[IpizButme_

Inst

ITo GatpkoBi (3a OaxxanHsM)_ HaykoBuii cTymiHb Ta BUeHe 3BaHHs_ Miciie poOoTH Ta rmocaja.

ORCID 0000-0001-3215-4400

SCOPUS ID 57193059215 (npu nasiBHOCTi) [Hmekec DBLP 10 (pu HasiBHOCTI)
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e-mail:__ mo0.TenedoH_

Hapncunatu ckanoBaHi pucyHKH, GOPMYIH Ta TaOIUI HE JOMYCKAETHCS.

Bes crarts opopmmioersess ogauM mpudtom Times New Roman BkazaHUMHU HIDKYE
pO3MipaMu, 3BEPHITH yBary Ha GopMyJu, TaOJIUIll Ta PUCYHKH.

PEJAKIINHA KOJEIIS 3BIPHUKA BIKHY» 3IIMCHIOC HE3AJEKHE
(«CJIME») EKCIIEPTHE PELHEH3YBAHHSI HAJJAHHMX JIO JIPYKY PYKOIUCIB TA
MEPEBIPKY IX HA TIUIATIAT. PEHEH3VBAHHSI 3AIMCHIOCTBCS 3A
AHOHIMHOIO ®OPMOIO SIK JJISI ABTOPIB, TAK I 1151 PELLEH3EHTIB.

HOPSIIOK NOJAHHSI I O®OPMJIEHHSI CTATEM J1O "3BIPHUKA HAYKOBHUX
MPAIlb BINCBKOBOT'O IHCTUTYTY KHIBCBKOTI'O

HAINIOHAJIBHOI'O YHIBEPCUTETY IMEHI TAPACA HIEBYEHKA"

Jlo ApyKy HpHIMarOThCsl OpUTiHANbHI PYKOIMCH, SKi HE OIMyOJIiKOBaHO paHilie, He OyIo
BIIMPABIICHO 0 1HIIUX PEAAKIINA Ta SKi MOBHICTIO BIAMOBIJAIOTh BUMOTAM IOAO0 OGOPMIICHHS Ta
MOPSIAKY MOJAHHS CTaTeH.

3acanvhi 6umozu 00 MEexXHIYHO20 0opMIeHHA cmameil:

Obcsz pykonucy - pEeKOMEIyeThCs He MeHIe 12 MOBHHUX apKyHIiB YKpaiHCHKOIO abo
AHTJIIACHKOK MOBAaMHU.

®opmart apkyma - A4 (210 x 297 mm).

Po3mip moniB: BepxHeE, HIDKHE, TIPaBe, JIBE - 2 CM.

HIpudt Texcry - Times New Roman Nel2, uepes Mmixpsiakosuii intepsain - 1,0.
A63an mae cranoBuTH 10 MM.

CraTTsa HOBMHHA MaTH TaKl HEOOXIIHI €JIEMEHTH:

VIK;

Ha3ea cmammi, sIKa JTAKOHIYHO B1100pakae 3MICT Ta HOBU3HY CTaTTI;
anomauyia ma Ka04o06i cnoea;

6cmyn ma HOCMAHOGKA 3a0aui uu npoodaemu y 3arajJbHOMY BHUIVIAAI Ta ii 3B’SI30K i3
BKJIMBUMH HAYKOBHMH YU NMPAKTUYHUMH 3aBIAHHIMH;

ananiz oCMAaHHix 00caioxncens 1 MyOJiKallii, B SKUX 3all0YaTKOBAHO PO3B’SI3aHHSA JaHOL
NnpodJjieMH 1 Ha SIKi CHHPAETbCS aBTOpP, BU3HAYCHHA HEBUPIIIEHUX paHillle YacTUH 3arajbHOi
poOIeMH, KOTPUM MPHUCBSIUY€ETHCS O3HAUEHA CTATTs, (HOPMYIIOBAaHHS METH CTaTTi;

6UKNAO OCHOBHO020 Mamepiany NOCIIJKCHHS 3 MOBHUM OOIPYHTYBaHHSM OTPUMAaHUX
HAYKOBUX Pe3yJIbTaTiB, MPAKTUUYHUX PIILICHb Ta €KCIIEPUMEHTIB;

6UCHOBKMU 3 TAHOTO JTOCIIIIKEHHSI 1 IEPCIIEKTUBY MOJAJIBIIOT0 PO3BUTKY Y JaHOMY HAIPSIMKY.

CRUCOK Nlimepamypu,
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References,

O0aHi npo agmopie 1BOMa MOBaMHU.

AHnomauyia 0 CTAaTTI BUKOHYETHCS YKPATHCHKOIO Ta aHTJIIMCHKOIO MOBaMH 3arajlbHUM 0OCsT
Ko>xHO1 He MeHII Hixk 1800 3HakiB, BKJIFOYAKOYH KJIIOYOBI CJIOBA.

BoHna nmoBuHHa MICTUTH KOPOTKE MOBTOPEHHS CTPYKTYPH CTaTTi, L0 BKJIIOYAE BCTYM, LIl 1
3aBJIaHHSI, METOAM, PE3yJIbTaTH, BUCHOBKH.

Amnoranito ApykywooTh KypcuBoMm, mpupt Times New Roman, Nell. Ilicns anotamii
PO3MIIIYIOTHCS KJII04O0BI ciioBa (5—7 TepMiHiB).

Cnucok nimepamypu (References) nmosuseH BriIrouaTd He MeHin 12 mkepen, 3 skux S50 %
BujaHi 3a octanHi 10 pokiB. IIpu npomy He MeHm 25 % pKepesn MOBUHHO BIJIHOCUTHCS [0
iHO3eMHO1 nepioanku. CaMOIUTYBaHHS aBTOPIB y CIUCKY JIITEPATypH MOBHHHO OYTH, SIK TIPaBHIIO,
He 01k 3a 25 %.

SIKII0 OCHOBHOIO MOBOIO CTaTTi € YKpaiHChKa, TO O(OPMITIOIOTHCS JBa CIMCKHU JIITEPATypPH:
nepmuil  (CUCOK JIiTepaTypd MOBOIO OpHUTIHANY Jpkepena) — 3rigHo Hakasy MOH  Bin
12.01.2017 Ne 40 ta sBimmosimno npo JACTY 8302:2015 «ludopmamis Ta JAOKyMEHTAIlis.
biGmiorpagiune mocuiaHHs: 3araibHi MOJ0KEHHS Ta MIPaBUJIa CKIIAJIaHH;

npyruit (REFERENCES) 3 ypaxyanasam ICTY 8302:2015, nakazy MOH Bix 12.01.2017

Ne 40 Ta mixnapoaHoro I'apBapacekoro cruito BSI (British Standards Institution).

Ha aopecy peoxonezii (03022, m. Kuis, éyn FO. 30anoscwkoi, 81, men.: +38 (044) 521 - 33 -
82) maroms 6ymu nadicnani Hacmynui mamepianu:

eKCnepmHuuil 6UCHOB0K, TIPO MOKJIMBICTD BIIKPUTOTO MyONiKyBaHHS, 3aBIPEHUN MEUaTKOIO,
CKaHKOIIis HajacuinaeThbesa Ha e-mail: lenkov s@ukr.net

Bioomoscmi npo aemopie oue.na cmop.150. Bumozu 0o ogpopmnenns References

References moTpiOHO TPUBOIUTH OKPEeMUM OJIOKOM, IOBTOPIOIOYM  ITOCIIIOBHICTh
nonepenHb0 HaBeaeHoro Crmcky niteparypu. /Dxepena mpu 1boMy O(GOPMIIIOIOTECS 33 TaKUMH
ocnoBHuMH TipaBuitamu (Harvard style opopmnenns BSI: British Standards Institution):

—3anuc 3aBXAM TOYMHAETHCSA 3 MPI3BUINA aBTOpA, MOTIM, 4Yepe3 KoMy, iHIIamu (Mix
iHII[laJIaM¥U TIPOTTYCKH HE CTABIISATHCS ), 32 IKUMH B JIY)KKaX BKA3y€ThCs JaTa BHIAHHS; JBa aBTOPU
BIZIOKPEMITIOIOTECST  «and» 0e3 KOMH; KiJbKa aBTOPIB PO3IIIAIOTECS KOMaMM, aje OCTaHHE
NPi3BHILE TTOBUHHO OyTH BigokpemiieHo «and» 6e3 Komu;

—BUTSITY 3 MyOmiKaliid, TOOTO Ha3BH CTaTeH KypHaJiB, IJaB B KHUTaX HAaBOJATH Yy "nmankax";
—Ha3Ba )KypHaTy a00 KHUTH 3aBXKIH BUIUIIETHCS KYyPCUBOM;

—1M’s1 BUJABIIS BKA3Y€ThCS MEpe]] MICIIEM BHJIaHHS;

—KOMH BUKOPHCTOBYIOTb JJISl TIOALTY €JIEMEHTIB 3aIHCy;

—UTs JDKEpea yKpaiHChKOI abo POCifiChKOI0 MOBOIO, IO HaBOASAThCs y References, wassu
CcTaTeil >KypHaliB, IJIaB B KHUTAaX HABOAATH JIATHHUIICIO (TpaHciiTepauiero) y "mamkax" Ta
NEepeKyIaioM Ha aHIIIIHChKY MOBY y KBaJpaTHUX AykkaX. OHIIaifH-KOHBEpTEp 3 YKPaiHChKOI MOBU
i Tpanciiteparti: http://translit.kh.ua/?passport.
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Ilpuxnaou ogpopmnennsn References 3a cmunem Harvard British Standards Institution

Kuura (JICTY 8302:2015)

[ndopmartiiino-nicuxonoriyHa 60poTe0a y BoeHHiH cdepi : moHorpadis / I'.B. IleBnos, A.M.
INopaienko, C.B. 3ankin, C.O. Ciguenko, A.O. ®ekmicros, K.I. Xynapkoscbkuit. X. : Bum. Poxko
CrI.,2017.276c.

Kunura (Harvard style BSI)

Pievtsov, H.V., Hordiienko, A.M., Zalkin, S.V., Sidchenko, S.O., Feklistov, A.O. and
Khudarkovskyi, K.I. (2017), ”Informatsiino-psykholohichna borotba u voiennii sferi: monohrafiia”
[The information and psychological struggle in the military sphere], Rozhko S.H., Kharkiv, 276 p.

Crarrs i3 nepioguunoro suganas (ACTY 8302:2015)

Kapnenko, JI.B. Cran Ta mnepcrneKTUBH PO3BUTKY 3€HITHOTO PAaKETHOTO O030pOE€HHS
Hositpssanx Cun 360poitanx Cun Ykpainm / Hayka i texnika [loBitpsaux Cun 36poitanx Cui
VYkpainu. 2017. Ne 2(27). C. 75-78.

Crarra i3 nepionnunoro Buaanus (Harvard style BSI)

Karpenko, D.V. (2017),”Stan ta perspektyvy rozvytku zenitnoho raketnoho ozbroiennia
Povitrianykh Syl Zbroinykh Syl Ukrainy” [The state and perspectives of the development of anti-
aircraft missile armaments in the Air Force of Ukraine], Science and Technology of the Air Force
of Ukraine, No. 2(27), pp. 75-78.

duceprania (ACTY 8302:2015)

benozepos, N.B. Penurnosnas nonutuka: auc. ... kaHa. uct. Hayk: 07.00.02; 3amumena
22.01.02; ytB. 15.07.02 / benoszepos MBan Banentunosuu. K., 2002. 215 c.

Juceprauia (Harvard style BSI)

Belozerov, LV. (2002),”Relyhyoznaia polytyka: dissertation” [The religious policy:
dissertation], Kiev, 215 p.

:xepena e1ekTpoHHOTO pecypcy Binganenoro pocryny (ACTY 8302:2015)

PomanoB B. K Bompocy o myTsx JOCTH)KEHHUS HAIlMOHAJIBHOW O€30MacHOCTU B YCIOBHUSX
rio0anu3anuu: mpoOIeMbl TCOPUH U PAKTUKU B KOHTEKCTE BHEUIHeW noautuku Poccun u Ilonbmm
[Enextponnuii pecypc] bezonmacHocts u oGopona, 2016. Ne 1(2), C. 7-15. Pexum poctymy 1o
KypH.: http://www.desecuritate.uph.edu.pl/images/De_Securitate 12 2016.pdf.

Jlxepesa eJIeKTPOHHOTO pecypcey Bimaanenoro nocryny (Harvard style BSI)

Romanov, V. (2016), "K voprosu o putyakh dostizheniya natsionalnoy bezopasnosti v
usloviyakh globalizatsii: problemy teorii i praktiki v kontekste vneshney politiki Rossii i Polshi”
[To the question about the ways to achieve national security in the context of globalization: the
problems of theory and practice in the context of the foreign policy of Russia and Poland], Security
and Defence Journal, No. 1(2), pp. 7-15,
www.desecuritate.uph.edu.pl/images/De_Securitate 12 2016.pdf (accessed 12 July 2017).
(mpumiTka: npu HaBeneHHi URL "http: /" mae OyTr BUKITFOUEHO).

binpm peranbHy iHpopmariro monao odopmieHHs Oi0miorpadiuHUX MOCHIAHB 3a CTHIEM
Harvard British Standards Institution moxxua 3ualiTi Ha caiiti Hauionansnoi 6ioniomexku Ykpainu
imeni B.I. Bepnaocwvkozo ta onnaita reaeparopa nocuians Cite This For Me.

Penakuiitna koJerisa: e-mail: lenkov s@ukr.net
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pudt

12 ot

12 ot
JKUPHUT

11 or
Kypcue,
HcupHuil

CXEMA O®OPMJIEHHSA CTATEA
Y «(3BIPHUKY HAYKOBUX ITPAIlb BIKHY)>»
YK HAYKOBHH CTYIliHb, BUCHE 3BAaHHS
iHiniaau Ta npisBuie aBTopa (ciBaBTOPIB)
Micuie po6oTu aBTOpa (CIiBaBTOPIB)

YK 32.973.202:07.681 n.T.H., mpod. Crenanos C.B. (BIKHY)
K.T.H., C.H.Cc. YKpaiHeus O.B. (BIKHY)
k.7.H. Canenko B.JI. (BIKHY)

KEPYBAHHSA EJIEKTPOHHUMMU NPUCTPOSAMMU 3A 1OITOMOI'OKO
KECTIB
AHnomauyin 10 CTAaTTI BUKOHYETHCS YKPATHCHKOI Ta AaHTJIIHCHKOIO MOBaMH
(3aranpHMIA 00cAT KoKHOT He MeHI Hik 1800 3HakiB, BKIIOYAIOUM KITFOYOBI CI0BA).

Jlna  Kepyeanns eneKmMpOHHUMU RPUCMPOAMU, O CYYACHOZ0 Kopucmyeaud
8adICIUGUMU KPUMEDPIAMU € MAKI, AK: 3PYUHICMb MA NPOCMOMA Kepyeanus. /lna mozo w06
Haoamu KOpUcmyeayy maxi MONCIUGOCHI ma 3PYYHOCHIE 6 GUKOPUCHAHHI, € 00CUMb
00UibHOI0 PO3pOOKa cucmemu, aka 6 naoasana maxi moxcaueocmi. Kepysannsa cucmemoio,
AKA NPayloc HaA OCHOGI MHcecmis, € HAO36UUANHO NEPCHEKMUBHUM, MA MOMHCE CYMMEEO
nonezwiumu KOpUCmyeayy pooomy 3 Helo, HMOMY W0, Hcecmu AKI HOmPIOHI 071 KepyeaHHs
CUCIEMOI0, MOIICYmb Oymu IHMYIMmueHo 3p03yMITUMU KOPUCMY8ayy, NOPIGHAHO 3 THUIUMU
cucmemamu AKi RPAUIOIOMy 3a 0ONOMO2010 KOMOIHAil K1asiud.

/s supinienns 3a0au KepyeanHs 3a 00NOMOZ010 HeeCmie, NPONOHYEMbCA NPOZPAMHO-
anapamuuil KOMnieKc, AKUMl no0y008aHuil Ha OCHOBI PI3HUX MOOYi8, KOMHCEH 3 AKUX 8 CEOI)
yepey GUKOHYE GIONOGIOHY POlb 6 CUCHEMi, HANPUKIAO 3HAX00UmMb MOYKY IiHmepecy 3
MHOMCUHU YU sUpaxoeyc 2iuouny cyenu. Takoowc 6 cucmemi € A0po, sAKe 6i0N0GIOAE 3a AHANI3
Mmooughikamopie ma scecmis. Ha ocnogi oanux Moo0ynie CmMae MoONCIUGO CHIGOPUMU
cucmemy, aKa 6 npauroeana HaA OCHOGI jcecmis. Ane 011 CMEOPEHHA O0AHOI cucmemu,
nompiono  eupimuumu  neeni 3aodadi, maxki AK: cezueHmauin, cKejlemusauyis,
cnocmepedcenns. Kosicna 3 akux micmumo 6 co0i 6ionoeioni mamemamuyni mooeni ma
GU3HAUEHHA. 3ANPONOHOGAHUI NPOZPAMHO-ANAPDAMHUIL  KOMRAEKC 014 KepyGaHH:A
npupooninu yxcecmamu. Cyms npozpamHo-anapamuozo KOMRIEKcy HONA2AE 6 MOMY, W00
3abe3neyumu  Kopucmyeaua makum inmepgheiicom, uobd 6iH GUKOHY8A8 PpodOmMy
3HAX00AYUUCH YACHKOB0 6I00AIEHO 8i0 POOOU020 Micys, YU MAHINYII06A8 IHCIMPYMEHMAMU
Ha giocmani, moomo 3a 00NOM02010 Hcecmis. Buxopucmanua npononosanozo npozpammuo-
anapamnoz0 KOMRAEKCYy 003601UMb NOKPAW{UIMU  NOKAZHUKU  CHMEPUNbHOCHI 8
onepauiiinux, nioguwiumu mexHiuHy 0e3nexy nio 4ac 6UKOHAHHA Oe3nocepeonvoi pooomu
Kopucmyeaua 3 npunaoamu.

Knrouogi cnosa: wumyunuii inmenexkm, KOHmposaepu, Mooymi, ycecmu, 21uduna CyeHu,
mouka inmepecy, ananiz mooughikamopie, ananiz rncecmie, cezmenmauin, cKeilemusayis,
CROCHEPeIHCeHH .

124



12 ot

ITepunit

BUKJIAJLl OCHOBHOI'O MATEPIAJIY CTATTI

HEOBXIJIHI EJIEMEHTHU CTATTI:BcTyn Ta mocTaHoBKa mpodJjieMu (3amadi) y
3arajJilbHoMy BHIIAAI Ta il 3B’SI30K i3 BaKJIMBHMHM HAYKOBHUMH YU HNPAKTHYHUMHU
3aBIAHHSIMHU; aHali3 OCTaHHIX JOCTHDKeHb 1 myOmaikamiii, B SIKMX 3aM0YaTKOBAHO
PO3B’sA3aHHSA JaHOi MPOoOIeMH i Ha SIKi CIMPAETHCA aBTOP, BU/IIVIEHHS] HeBUPillleHUX paHile
YACTHH 3araJbHOI MP00JeMH, IKUM NMPUCBAYYETHCH JaHA CTATTA, (POPMYIIOBAHHS LiJIel
cTatTi (MOCTAaHOBKA 3aBJAHHS), BUKJIAJ OCHOBHOIO MaTepiajy JOCHiIKeHHSI 3 TMOBHUM
OOIPYHTYBAHHSIM OTPUMAHMX HAYKOBHUX pe3yNbTaTiB, iX TWPAKTUYHOTO 3HAYCHHS Ta
pe3yNbTaTIB  EKCIEPUMEHTY YH BIPOBA/DKCHHS; BHCHOBKH 3 [AHOr0 JOCJTiIXKeHHH i
NepCrneKTHBH MOAAJTBIINX JA0CIIKeHb Yy 1aHoMy Hanpsmky. Jlitepatypa. References.

YBAT' A! Ta6mwii i pucyHKH OpYKYIOTh TICHS ITOCHIIaHb. SIKIITO ¥ CTAaTTI KiJTbKa TaOJIUITh
YH PUCYHKIB - iX HyMepyIOTb. 3aroJIOBKM TaONHWIb 1 PUCYHKIB HEOOXiZHO PO3MIIIyBaTH IO
LEHTPY, @ HyMepallifo TabauIb paBopyd Bifg Tabmui (ctmwie normal, mpudt — Times New

Roman Ne 12). Pucynku noBruHHI OyTH BUKOHaHI 3a JOIOMOT0I0 pepakropa Word,
3rpyNoBaHi 1 SIBASATH €000 oauH rpadiuHuii 00’ekr. DopMynu Ta MO3HAYCHHS IO
TEeKCTy 000B’s13k0BO Habuparu 3a gomomororo Equation Editor - pemaxtopa dopmyn
Word, a He y TeKCTOBOMY pexkuMi. Y pemakTopi GopMys MarOTh OYTH BCTAHOBJIEHI TaKi
napaMeTpH - po3MIpH: 3arajabHU

12 pt. Benuki inpexcu — 10 pt , mani ingekcn — 7 pt, Benuki cumBoan — 14 pt. mamni
CHMBOJIN

10 pt: ctunb: Tekct, QyHKUIi, 3MiHHI, MATPHUILIi-BEKTOpH, dncia — mwpudt Times
New Roman, ais pewta ctumiB — mpudt Symbol, Ipu bOMy: CTPOK. TPeLbKi — Ipsmi.
Benmki 3a po3mipoM Brpasu Ta piBHSHHS HEOOXiTHO 3aITUCYBATH Y KiTbKA PSIIKIB.

JITEPATYPA

(cimcok JTiTepaTypd Ha MOBiI OpHTiHANY JpKepena) — 3rimHo Hakazy MOH Ne 40 Bix

12.01.2017 Ta migmosigno mo JCTY 8302:2015 «ludopmanis Ta mokymeHtailis. biOmiorpadiune
MTOCUJIAHHS: 3arajibHi MOJOXCHHS Ta MPaBUia CKIaaHHsI;

npyruii (REFERENCES ) 3 ypaxysauusam JICTY 8302:2015, makasy MOH Ne 40 Bix 12.01.2017
ta MikHapoaHoro I'apeapacekoro crumo BSI (British Standards Institution).

JITEPATYPA:

11 oT

11 ot

3PA30K
1.JIenxos C.B., Tonok [.B., Humnapes B.M., JlenkoB €.C. MozenoBaHHS MPOLIECIB

BUTPAyaHHs Ta IONOBHEHHS pec¥§c% yIrpynyBaHHs TeXHIUHUX 00’ €kTiB. CuctemMu 030pOEHHS

1 BilicbKOBa TexHIKa. XapkiB. 20

BiZIMOB 00’ €KTIB, 10 BiJIHOBIIIOIOTBCA 3 1€PAPXIYHOK0 KOHCTPYKTUBHOIO CTPYKTYPOIO. 3
HayKOBUX IIpalb BilickkoBoro 1HCTI/ITy15“y UIBCHLKOTO HAIlIOHAILHOTO YHIBEPCUTETY iMEHI1
Tapaca IlleBuenka. Kuis. 2017. Bum. 55. C

ur. 1(53). C. 155 — 162
2. Kupos I'.B., Jlenkos €.C., llunape B.M., [Iponienko .M. MozentoBanHs r[g_ouecy
IpHUK

. 30-39.

REFERENCES:

3PA30K
1. Lienkov, S.V., Tolok, LV., Tsytsarev, V.N. and Lenkov, YelS. (2018),

“Modeliuvannia  protsesiv  vytrachannia ta popovnennia resursu  uhrupuvannia
tekhnichnykh  obiektiv” [Modeling of processes of expenditure and resource
replenishment grouping of technical objects], Systems of Arms and Military Equipment,
No. 1(532»), Eﬁ 155-162.

- LY.

rov, G.B., Lenkov, Je.S., Cycarjev, V.M. and Procenko, Ja.M. (2017),

“Modeljuvannja procesu vidmov ob’jektiv, shho vidnovlju*'ut’_s'a z ijerarhichnoju

konstruktyvnoju. strukturoju” [Simulation of the process o

failure of objects that are restored

with a_ hierarchical constructive structure], Zbirnyk naukovyh prac’ Vgs’kovoggglnstytutu

Kyi’vs’kogo nacional’nogo universytetu imeni Tarasa Shevchénka, No. 5
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11 or

Dr. econ. sci. Prof. Stepanov S.V.,
Ph.D. Ukrainets O.V., Ph.D. Salenko V.D. CONTROL
ELECTRONIC DEVICES USING GESTURES

For management of electronic devices, for today’s user important criteria are: convenience
and ease of management. In order to provide the user with such opportunities and usability
to use, it is quite reasonable to develop a system that would provide such opportunities.
Managing a gesture-based system is extremely promising, but can greatly facilitate the
user to work with it, because the gestures that are needed to manage the system can be
intuitive to the user, compared to other systems that operate using keyboard shortcuts. To
solve the problems of managing using gestures, a software-hardware complex is proposed that
is based on different modules, each of which in turn plays an appropriate role in the
system, for example, finds a point of interest from a plurality or calculates the depth of a
scene. Also, the system has a kernel that is responsible for analyzing modifiers and gestures.
Based on the data of the modules it becomes possible to create a system that would work on
the basis of gestures. But for the creation of this system, it is necessary to solve certain
problems, such as: segmentation, skeletalization, observation. Each of them contains the
corresponding mathematical models and definitions. Proposed hardware and software
complex for management of natural gestures. The essence of the software and hardware
complex is to provide the user with such an interface that he was performing work while
being partially remote from the workplace, or manipulating tools at a distance, that is, using
gestures. The use of the proposed software-hardware complex will improve the sterility
parameters in the operating system, increase the technical safety during the direct work of
the user with the devices.

Keywords: artificial intelligence, controllers, modules, gestures, depth of the scene,
point of interest, analysis of modifiers, gesture analysis, segmentation, skeletonization,
observation.

Jani npo aBTopiB 1uB.cTOp.150
3PA30K

Crenanos Cepriii BikTopoBu4, 10KTOp TeXHIYHUX HAYK, mpodecop, 3aCTyKEHUH i
A4 HayKu 1 TexHiku Ykpainu, Jlaypear [ep:kaBHol npemii YKpainu B ramysi HaykH i
TeXHIKHM, TOJIOBHUM HayKoBuil cmiBpoOiTHHK BilicbkkoBoro incrturyty KuiBchkoro
HamioHanpHOrO YyHiBepcutery imeHi Tapaca Illesuenka, ORCID - 0000-1202-6512-1234,
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cniBpoOiTHUK BilicbkkoBoro iHcTUTYyTY KHIBCHKOrO HAaLiOHAIBHOTO YHIBEpCHTETY iMeHi
Tapaca IlleBuenka, ORCID - 0000-1201-6512-1236, salenko@ukr.net, 0938763423.
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HaykoBe BuganHs

3bIPHUK HAYKOBUX ITPAIID

BilicCbKOBOI'0 IHCTUTYTY
KuiBcbkoro HanioHaabHOro yHisepcurery imeni Tapaca [lleBuenka

Ne 85

VYci Marepiaii HaAPyKOBaHI B aBTOPCHKIN pemaKiii

[Mignucano mo apyky 22.11.2024 p.
ABT. pyk. apk. 16,00. ®opmar 60x90/8 beskomrtoBHO. 3amoBieHHs Ne 53-24.

HanpykoBaHo y HaB4aJIbHOMY TpeHyBalbHOMY Kominiekci BIKHY
Kuis, Byin. FO. 3nanoBcbkoi, §1
T. 521-32-89
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