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CYCLIC THREE-STAGE PROCEDURE FOR SINGLE-CHANNEL DETECTION OF
MOBILE RADIO SIGNALS IN THE FREQUENCY-TIME DOMAIN

In the context of a full-scale invasion and military operations for the independence of Ukraine, the
issues of radio monitoring of radio emission sources of telecommunication networks and systems are
gaining special attention and require fundamentally new approaches to the level of informatisation,
technical implementation and increase of their efficiency.

Today, technical means of radio interception, monitoring and direction finding in mobile radio
networks are implemented in the form of software and hardware complexes, the most important
performance indicators of which are speed, detection accuracy and reliability of recognition of mobile
radio communication means with their information content. At the same time, these issues still remain
problematic and require further development of methods and means for searching and detecting signals
of mobile radio communication equipment in both frequency and time environments of
telecommunication channels and their subsequent information processing.

To address this issue, the authors propose a cyclic procedure for single-channel search for mobile
radio signals with three stages of detection in the frequency-time domain and its mathematical model. It is
shown that the use of a cyclic procedure for single-channel search for signals of mobile radio
communication means with three stages of detection in the frequency-time domain will ensure high
quality of radio monitoring and efficiency of estimation of spectral components of radio signals in terms
of speed, detection accuracy and probability of recognition of mobile radio communication means with
further determination of their information content.

Keywords: radio monitoring, telecommunication networks, mobile communication systems,
performance indicators, speed, detection accuracy, recognition probability.

Introduction. In the context of a full-scale invasion and military operations for Ukraine's
independence, the issues of efficiency of radio monitoring (RM) of radiation sources (RS) of
information and telecommunication systems (ITS) are gaining special attention. This is confirmed
by the fact that under martial law, the State Enterprise ‘Ukrainian State Centre of Radio
Frequencies’ (SE ‘UCRF’), which in peacetime is responsible for radio frequency monitoring of
fixed and mobile ITS, begins to be subordinated to the command of the General Staff of the Armed
Forces of Ukraine, which ensures coordination of air defence, electronic and radar intelligence and
electronic warfare of the state's security forces both in Ukraine and partially abroad.

Therefore, the issues related to the development of new and improvement of existing
technical means of RM, based on the further development of the scientific and methodological
apparatus, the results of assessing their effectiveness, software and algorithmic support and practical
implementation, remain extremely relevant [1].

Problem formulation. Today, the technical means of radio interception, monitoring and
direction finding in the networks of mobile radio communication systems are implemented in the
form of software and hardware complexes (SHC), the most important performance indicators of
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which are speed, accuracy of detection and probability of recognition of mobile radio
communication means with their information content.

At the same time, these issues still remain problematic [2] and require further development of
methods and techniques for searching and detecting signals of mobile radio communications in both
frequency and time environments of telecommunication channels and their information processing.

Goal statement. In the structure SHC of the radio monitoring system for RS e main place is
occupied by the subsystem of radio receiving devices (RRD), which solves the problem of signal
detection in the frequency-time domain by cyclic procedures with one or more detection stages that
implement methods of sequentially parallel signal search and detection. In [3, 4], a description of
the cyclic procedure for single-channel of single-channel search for RM signals with one and two
stages of detection in the form of a directed probabilistic graph, which is schematically shown in
(Fig. 1), and its mathematical model in the form of expression (1) to determine the probability of
successful

P, (t)= (1-D,)2-D, )R
N

>3 ci-a-D)Ri) <

n=0 k=

X

N
i=1

<[-D)p - -, R )l ¢

(N-L)n-+(N-i) |
% C(qul)m(N,i)(l— F)[F@-F, )](N—l)m(N—uH »
q=0
op| tta(Nn+ N —i+1) | "
—t,(Nn+N—i—q-k+1)

Figure 1 — Graph of the cyclic procedure of single-channel search with two stages of detection

where Fq1, Fgo are the probabilities of the first kind of error (false detection) when analysing a
cell with number q (9= 1, 2, ..., N-1) that does not contain a signal at the first and second detection
stages;

D;, D, - probability of the second type of error (signal miss) when analysing the cell with
number N at the first and second detection stages;

P;i - he probability of starting viewing from the i-th cell (i=1, 2,..., N).



According to the relation (1) in [4], the calculated dependences of the probability of
successful completion of the search for a given time in the frequency-time domain on the search
time for the case with one and two degrees of detection are given (Fig.2).

Analysis of the above data shows that the probability of successful completion of the search
for the analysis time t; = 1 sec is P; = 0.341 and P, = 0.788, respectively, with one and two
detection levels, which requires further improvement of the search procedure in order to increase
the probability and speed of successful completion of the detection of RS (search efficiency).

0.8
— 1stage

—— 2 stage
0.7 1

0.6 1

0.5 1

> 04
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0.21

0.1

0.2 0.4 0.6 08 10
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Figure 2 — Probability of successful completion of the search for a given time

Main part. To achieve this goal, a mathematical model of a single-channel search for signals
of mobile radio communications with two stages of detection in the frequency-time domain was
chosen as a prototype [4]. In contrast to the prototype, in the cyclic procedure with three stages of
detection, the search for radio signals of the RS is carried out as follows. At the first stage, the
signal is detected in each of the N analysed channels within the time ty; which is less than the signal
analysis time during the search with one detection stage. If a signal is detected, the second stage is
activated for time ty,. If a signal is detected at the second stage, the third stage starts to operate for
time tas.

Thus, one of the conditions for a search with three stages of detection is the inequality ta, < ta,
< tas. The search for a signal can be completed either on the first cycle (when the search area is first
viewed) or after some random number of cycles, and the duration of each cycle is a random value
due to the time spent analysing signals in the channels. The time taken to analyse the signal in each
channel can have three values: tas, tag+ta2 and tag+ta+tas .

According to the rules of graph transformation [5, 6], we obtained expressions for the
functions of transition of a graph from the initial state S to the absorbing state H, which corresponds
to the successful completion of the search (correct recognition):




Figure 3 — Gaph of a cyclic single-channe search procedure with three stages of detection.

s)d. (S)z Pa
“(S):l—ldx ( )d OO RGO
(2)
where;
a =TTl 1481 6) (o))
d,(s)=De™*, d,(s)=D,e™,
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CT3(3) =(1-D,)e fas®
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fuls)= g™
(3)

where Fq, Fq, Fqz  are the probabilities of the first kind of error (false detection) when
analysing a cell with number g (g= 1, 2,.., N-1) that does not hold the signal at the first, second and
third detection stages;

D;, Dy, D3 - probabilities of the second kind of error (signal miss) when analysing a cell with
number N at the first, second and third detection stages;

- probability of starting viewing from the i-th cell (i=1, 2,..., N).

Provided that the moments of signal appearance within the search area are uniformly
distributed and that the search subsystem uses the same type of RRD,

Fo=F, F.=F, F;=F

q2 q3

then after representing H(s) as a geometric series and performing the inverse Laplace
transform [5, 6], the expression for the probability of successful completion of the search for a
given time in the frequency domain with three stages takes the form:

B0- £33 ¥l 1-0)a-0,)i- )« D[e-D)p,] “[a-D)a-D,)B.] *x

i=1ln=0 r I’-1”—2"—3
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means Z that you need to take the sum of different terms of the form

|
I! atabal:
TN N
1=%2=%3"

ri, Iz, I3 - any integers or zeros whose sum is equal:
Fr=r+r+rn=n,

(5)

1, I2, I3 - arbitrary integers or zeros, the sum of which is defined as
I =l +1, +l, =n(N-1)+ N —i
(6)
To calculate the probability of successful completion of the search for a given time in the
frequency domain with three degrees of detection, it is necessary for each i to sum all components
with indices n, ry, 1y, 13, Iy, I2, I3, satisfying the inequalities:

ta{i r, + ZS: I, +1j +
v=1L v=1
3 3
g2[§:n-+§zlv+1jx-
v=2 v=2

i+l +1)<t
(7)

As with the search for RS signals with one and two detection stages, it is necessary to take
into account, along with the frequency coincidence, the time coincidence in one channel of the
desired signal.

The description of the state of a single-channel subsystem for searching for signals with three
detection stages in the time domain is similar to the case of searching for signals with one and two
stages [3,4]. But the time spent on analysing a signal in one channel will already have three values:
ta1  in the case when only the first stage is involved, ti;+ta; in the case when two stages are
involved, and ta+ ta, +ta3 in the case when three detection stages are involved. The time of channel
analysis when a signal is detected is equal to the sum of ta1+ ta, +ta3. Taking this into account, the
time of one search cycle T is defined as

T=t,N+t,1-D,+(N-1)F )+
+ta3[(1_ Dl)(l_ Dz)"' (N _1)F1F2]'
(8)
To calculate the probability of an RRD and a signal meeting during the time t, of analysing N

channels, we use the basic provisions of the theory of geometric probabilities similar to the case of a
search with a single detection stage [5, 6]. Then the time of signal analysis in one channel t, is

1-D,+(N -1)F,
N
+t (1-D,)1-D,)+(N -1)FF,
a3 N

+

T
t =W=tal+ta2

a

9)
Taking into account the above, the expression for calculating the probability of successful
completion of a search with three degrees of detection in the time domain in one viewing cycle will

be as follows:
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N(Tc _tal)_taZ(l_ D, +(N _1)F1)_
~t,o[L-D,)L-D,)+(N -1FF,]

7, + Nt +t,(1-D, +(N -1)F )+
[+ tas[(l_ Dl)(l_ D2)+ (N _1)F1F2ﬂ

P! =

(10)

The fact of simultaneous detection of a signal in the frequency and time domains of the search
can be considered as independent random events. Then the expression for determining the
probability of successful completion of the search for a given time in the frequency-time domain
with three degrees of detection can be as follows:

AOEES 33 3

it oo |"|r lrl
<p-- D)P‘] '[a-p)ri-@-D,)p ) " x
<o, e -a-0p)]
N LIS R LTSRS

x(1-D, 1~ D, )1- D, PL x

3 3
t—tal[z r+> 1, +1J—
3 3
taz[z rL+> 1, +1j —t(r +1,+1)
v=2 \

=2

xh

(11)

To calculate the probability of successful completion of the search for a given time in the
frequency-time domain with three stages in expression (11), it is necessary for each i to sum all the
components with indices n, ry, 1y, r3, Iy, Iz, I3, satisfying inequalities (7).

Thus, the cyclic procedure for searching for RS for a given time in the frequency-time domain
with three stages is mathematically described.

To evaluate the effectiveness of the considered procedure, the dependences of the probability
of successful completion of the search for a given time in the frequency-time domain on the search
time for cases with one, two, and three stages of detection were calculated and plotted against the
search time (Fig. 3).
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Figure 4 — Dependence of the probability of successful completion of the search for a given
time in the frequency-time domain on the search time with different number of detection degrees
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When constructing these dependencies, the following were assumed: t. = 100 ms, F1= F,=
F3= 0.001, N= 8, the analysis time at each subsequent detection stage is 3 times longer than at the
previous one. The total signal analysis time at all detection stages is t, = 40 ms. The probability of a
signal miss at the last stage was taken as P=0.1.

The probability of signal miss at the previous stages was determined by the Neumann-Pearson
criterion [5,6] at the given values of the probability of false detection. It is taken into account that
the detection parameter (signal-to-noise ratio) is inversely proportional to the duration of signal
analysis [7], and the signal is detected with a random amplitude and phase.

Conclusions. The analysis of the obtained results shows that in order to increase the
efficiency of searching for RS signals, it is advisable to use cyclic search procedures with several
stages - multistage detection. The use of the procedure for searching for RSI with one stage of
detection is inefficient, but the time required to successfully complete the search is minimal. The
introduction of the second stage makes it possible to significantly increase the probability of
successful completion of the search for a given time by an average of 2.5 times compared to the
search with one stage of detection, and can be recommended for use in practice. The use of a cyclic
procedure for detecting RS with three stages further increases the probability of successful
completion of the search within a given time by 1.3 times compared to the search with two stages of
detection. In this case, this probability tends to one, which suggests that further increase in the
number of stages becomes inappropriate.

In addition, it is possible to increase the probability and reduce the average time of successful
completion of the search for RSI by parallel operation of several RFPs, each of which performs an
independent cyclic signal search. That is, there is a scientific and practical task to consider the
procedures of multichannel (sequentially parallel) search for RSI and determine the rationally
required number of RFPs, which makes it possible to ensure the required probability of successful
completion of the signal search for a given time. However, these issues are beyond the scope of this
article, require separate analysis and can be considered as areas for further research.
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HUKJ/ITYHA TPUETAITIHA TIPOUEAYPA OTHOKAHAJIBHOI'O BUSIBJIEHHA
PYXOMMUX PAJIOCUT'HAJIIB Y YACTOTHO-YACOBIHN OBJIACTI

B ymoeax nosenomacwimadnozo emopzHennHa ma @ilicbkosux Oill 3a He3anexycHicmy YKpainu
RUMAHHA PAOIOMOHIMOPUHZY Odcepesl PadioBUNPOMIHIOBAHHA METEKOMYHIKAWIHUX Mepedc i cucmem
Habyearomp 0co0au80i ysazu ma nompedyroms NPUHYUNOBO HOBGUX RIOX00i6 00 pieHA IHopmamu3ayii,
mexHiunoi peanizayii ma niosuuieHna ix eghekmusHocmi.

Ha cbo200ni mexniuni 3acoou padionepexonnenns, MOHIMOPUHZY MA NEIEH2YBAHHA 8 MepeHcax
PYXOM020 paodiose'a3Ky peanizyiomsca y euziaoi npozpamHo-anapamHux KOMnieKcie, Haueaxdcausiviumu
HOKA3HUKAMU eheKmusHocmi AKUX € WEUOKOOiA, MOUHICMb 6UAGIEHHA mMa 00CMOGIPHICHb
PO3ni3Hasanna 3acobie pyxomozo paoio3e'asky 3 ix ingopmauiitnum nanoeuennam. Pazom 3 mum, ui
NUMAHHA 6Ce Wie 3aNUMAIOMbCA NPOOIeMHUMU | NOMPEOYIOmb NOOATIbULOZO POZGUMKY MEMmOoOie i
3aco0ié NOWIYKy ma 6UAGNEHHA CUZHATIE 3AC00I8 PyXOMO20 pacdio3e'a3Ky AK y 4ACHOMHOMY, MAaK i 6
Yacoeomy cepedosuiax meneKOMyHIKauillHuxX Kananie 36'a3ky ma ix nooanvuioi iHgopmauiiinoi
00pooKu.

na supiwienna yiei npodiemu 3anponoHOBaAHO WUKIIYHY HPOUEOYPYy OOHOKAHANLHO20 HOULYKY
CUZHATIIG PYXOMO20 PAOi036'A3KY 3 MPbOMA emAanamu 6Us6IeHHA 8 YACHOMHO-4acoesiii oonacmi ma iV
Mmamemamuuny mooens. llokazano, w0 euKopucmanua YUKIiuHoi npouedypu 00HOKAHAIbHO20 NOWYKY
CUZHATIE PYXOMUX 3AC00i8 padio3e'a3Ky 3 mpbomMa emanamu 6UAE1EHHA 6 YACHMOMHO-4acoeiil 001acmi
3abe3neuums GUCOKY AKICMb DPAOIOMOHIMOPUHZY mMaA e(eKmMUGHICMb OUYIHIOBAHHA CHEKMPATbHUX
CK1a008UX pAOdiOCUZHANIG 34 NOKAZHUKAMU WIEUOKOCH, MOYHOCHMI 6UAGNEHHA ma UMOGIpHOCHI
PO3NIZHAGAHHA PYXOMUX 3aC00i6 Padio36'a3Ky 3 NOOANLWUM 6UHAUEHHAM iX IHhopmayiiino2o 3micmy.

Kniouosi cnoea: padiomonimopune, meaexkomyHikayiitni mepesici, cucmemu mMo0inbHozo 36'a3Ky,
HOKA3HUKU eleKmugHoCmi, WeUOKIiCHb, MOYHICHb GUABTIEHHS, GIPOZIOHICHb PO3NI3HABAHHS.
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A DUEL BETWEEN THE TACTICS OF THE "SECOND" ARMY OF THE WORLD AND
THE UKRAINIAN DEFENCE FORCES IN THE RUSSIAN-UKRAINIAN WAR IN THE
PERIOD FROM FEBRUARY 2022 TO NOVEMBER 2023

The article outlines the chronology of the invasion of Ukraine by russian troops from February
2022 to November 2023. Using the analytical and predictive methodology, the author identifies the
strategy of the russian occupation forces (ROF), the reasons for the use of certain tactics of warfare by
both sides, analyses the general capabilities of the russian federation in further aggression, and draws
conclusions from the experience of combat operations gained in the context of the russian-Ukrainian war
that are relevant and in demand for the development of modern military art.

In addition, the paper uses a comparative and analytical analysis and empirical research method to
explore the forms and methods of combat operations of the russian federation and the Ukrainian Defense
Forces during the period under consideration.For convenience, clarity and systematization of research,
the russian-Ukrainian war is divided into conditional time periods.

Drawing on a range of sources, including official documents, historical records, and media reports,
the authors of the paper offer insights into combat episodes where novel tactics were employed or those
that bear resemblance to past wars, highlighting their potential implications.The authors have analysed
the atypical tactics used by the Ukrainian Defense Forces (UDF) and the ROF, exploring the reasons
behind their utilisation and the consequences they have entailed.

The paper identifies the relationship between the emergence and trends in the development of new
types and models of weapons and military equipment, and their impact on the methods and forms of
combat operations during the russian-Ukrainian war.The author examines the compatibility of combat
use and interaction of obsolete types of weapons and military equipment with modern models, and
provides a general description of the russian-Ukrainian war.

Keywords: the russian-Ukrainian war, tactics, strategy, combat operations, armament and military
equipment.

Formation of the problem. Ukraine’s aspiration to develop relations with the European
Union was first proclaimed in the Resolution of the Verkhovna Rada of Ukraine of 2 July 1993 “On
the Principles of Foreign Policy of Ukraine”. Since then, economic, political, and social problems in
relations between Ukraine and the russian federation have been developing, which have included a
ban on imports of various goods, unjustified accusations of Ukraine of transiting gas and oil,
undermining the country’s political and economic reputation, etc. The reasons that prompted the
russian authorities to take such actions are quite complex: from the imperial mentality of the
russians, aimed not at building their own state but at enslaving neighbouring nations, to the desire to
retain control over the production facilities of the former USSR and guaranteed commercial
markets. After the collapse of the USSR, russia traditionally viewed relations with Ukraine in the
context of its own global geopolitical interests. Therefore, on the night of 24.02.2022, putin
announced the beginning of the so-called “special military operation” (SMO) against Ukraine, with
the aim of demilitarising and denazifying it.

The aggravation of these relations resulted in russia's armed aggression against Ukraine, the
active phase of which began with the open invasion of Ukraine by the russian Armed Forces. The
offensive was carried out simultaneously on a wide front of about 1200-1500 km from three main
directions, such as:

- Northern-from the territory of Belarus through the cities of Pripyat and Chernobyl to Kyiv,
from the territory of Belarus and Bryansk region of the russian federation through Chernihiv region
and from the territory of Kursk region of the russian federation through Sumy region, with further
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development of success in Kyiv and from the territory of Belgorod region of the russian federation
to Kharkiv;

- North-eastern - from the occupied territory of Luhansk and Donetsk regions towards the
cities of Kharkiv, Zaporizhzhia and Mariupol;

- southern-from the occupied Crimea to the cities of Melitopol and Kherson, followed by the
capture of the cities of Mykolaiv and Odesa, with the aim of cutting off Ukraine from the Azov and
Black Seas and reuniting with the territory of the unrecognised Transnistrian Moldovan Republic.

To accomplish this mission, the russian Armed Forces Command developed a so-called
“blitzkrieg™ plan, which envisaged the capture of Kyiv in three days and eastern and southern
Ukraine in two to three weeks, followed by the deprivation of Ukraine’s statehood.

In the aftermath of the Second World War, the study of this event remains pertinent not only
for Ukraine as a sovereign state, but also for the broader global community. The war had a direct or
indirect impact on international political relations, the economy, and the security situation in
numerous countries.The military events that spanned over 1,000 kilometres of frontline necessitated
the utilisation of substantial quantities of ammunition, weapons, and military equipment, which
have become increasingly scarce over time. Western partners have been providing the Ukrainian
Armed Forces with NATO-standard ammunition and relatively new weapons and equipment with
tactical and technical characteristics suitable for effective combat operations.In contrast, the ROF
has faced significant challenges, including substantial losses and the inability of the domestic
industry to produce the necessary amount of modern weapons and equipment. As a result, the ROF
began receiving samples of weapons and equipment produced in the 1950s and 1960s in the second
half of 2023. At the same time, due to the lack of ammunition and weapons and military equipment,
their substitutes are emerging — high-tech weapons and military equipment that operate on the latest
physical principles of use and control. Problems arise in the UDF or ROF when choosing tactics,
therefore the study of the reasons for decisions on the choice of tactics in specific combat situations
is relevant.

Analysis of previous studies. It is worth noting that there is a paucity of scientific works on a
thorough study and analysis of the russian-Ukrainian war. Among the existing ones, we can
distinguish such works as [1-3], which only reveal the chronology of the russian-Ukrainian war and
provide a general description that it is similar to past wars, without providing substantiated
arguments or evidence.As Y. Saveliev noted in his work [4], science should explain phenomena, not
just measure them'. It is possible to use specialised literature to study the events of the war [5].
However, these works cover only the documented chronology and statistics of combat episodes
(situations). They do not contain a generalised scientific comparison and analysis of the impact on
the course of events of the latest and outdated models of weapons and military equipment, their
compatibility and interaction, no analytical forecasting and no definition of the general nature of the
russian-Ukrainian war.

Therefore, it may be advisable to investigate the reasons for the use of tactics, what it
depended on and what results it led to during the period of the russian-Ukrainian war defined in this
paper, using comparative and analytical analysis and the empirical method.

Results. According to the plan of aggression, the russian leadership chose the concept of a
rapid war with a simultaneous invasion of a large mass of troops, which was developed in the mid-
nineteenth century by Prussian Field Marshal H. Moltke and improved by Prussian Field Marshal
A. Schlieffen. The strategy of lightning war was chosen because russian president v. putin has
become a hostage to his propaganda, which for two decades has praised the russian army, armed
with weapons that are unparalleled in the world. He still believes that his army is second only to the
US armed forces in terms of power (and then only in terms of conventional weapons).

Military campaign: February-May 2022. On the morning of 24 February 2022, several dozen
russian helicopters, having illegally crossed the state border, flew to the city of Hostomel to seize
the Antonov airfield and then receive transport aircraft with troops, the purpose of which was to
seize Kyiv. However, units of National Guard of Ukraine (NGU) fought back, shooting down
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several helicopters and two IL-76s with troops. After fierce fighting, the airfield was captured, but
the NGU units managed to destroy the runway. At the same time, the ROF launched air and missile
strikes on Ukraine’s border and major cities and military facilities (command posts, military units,
airfields, etc.) to exert military and psychological pressure on the population of the country, with the
aim of breaking the will of the people to resist [6].

After the unsuccessful airborne operation, the russian leadership launched the following tactic
of a ““massive offensive with mixed convoys™ (tanks, APCs (IFVs), armoured vehicles, trucks, petrol
refuellers, etc.), where army groups conduct offensive actions at a high pace in the first two to three
days. The purpose of this strategy was to push through the defensive positions of the Ukrainian
Defence Forces (UDF) with a mass of troops and defeat their main forces in a short period of time.

The convoys stretched up to 40-60 km in some directions. Although the tactic of attacking in
massed convoys significantly limited the manoeuvrability of troops, caused interruptions in the
supply of fuel for armoured vehicles and traffic congestions, the occupier generally managed to
maintain a slow advance of troops towards Kyiv, Chernihiv and Sumy. Along the routes of the
convoys, the Russians set up roadblocks and seized individual settlements with their subsequent
looting. If they encountered resistance on the approach to district centres, the occupiers blocked
them, bypassed them and continued to advance their convoys. If they encountered Ukrainian
platoon or company strongholds prepared for defence or battalion or unit defence areas, the main
ROF deployed in combat formation and launched an attack on the move according to the following
algorithm [6]:

- from the very beginning, there was a reconnaissance by fire: groups of combat vehicles (2-3
IFVs with a tank) were advanced, supported by a group of infantry. From a distance of 1 km or
more, the tanks would hit the frontline defence positions, and the IFVs under their cover would
continue to close in;

- upon discovering the firing positions of the artillery of the UDF, the russian units that were
conducting reconnaissance by fire stopped and retreated to a safe distance from the shell explosions
of their own artillery (aviation), which was trying to suppress the Ukrainian artillery with its fire.
After the artillery (aviation) strike was completed, the attack on the front line by the units of the
first echelon of Russian troops began;

- if the attacking units were successful and in order to continue the success, the reserve of
BTGr was introduced into the battle and attempts were made to cover the defending UDF in order
to complete their defeat or force them to withdraw from the defensive positions;

- In the absence of success in the offensive and with significant losses in personnel and
equipment, part of the ROF retreated and used tanks, IFVs (APCs), grenade launchers and mortars
to pin down the defending forces. At the same time, aviation, missile troops and artillery (MT&A)
suppressed the identified UDF targets. Another part of the ROF tried to block the roads (evacuation
and supply routes) around the battle area.

It seems that the northern direction was unexpected for the military leadership of Ukraine, as
the UDF were very dispersed. There was also the effect of surprise, as a result of which some
military units did not have time to deploy and take up defensive positions. Therefore, those brigades
that managed to reach these positions began to conduct manoeuvre defence on a wide front. For
example, in the Kharkiv sector, the 92nd Separate Mechanized Brigade’s defence line, which
included the 3rd Mechanised Battalion (MB), an Infantry Battalion (IB) and a Tank Battalion (TB),
was about 124 km wide and about 52 km deep..

Thus, at the beginning of the full-scale war, the ROF used an “atypical’> method of offensive
actions — moving in convoys, focusing on night rest in or near settlements, conducting offensive
actions in marching and pre-combat orders, i.e. “hasty”.

The JFO command managed to create mobile tactical groups (MTGs), mobile anti-tank fire
teams (MATFTs) and manoeuvre fire teams (MFTs) for attacking (assault) operations. The
manoeuvre defence was conducted with the extensive use of fire ambushes by the MATFTs
operating in front of the battalions' defence front. The advancing columns of the occupiers were
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stopped by ambushes and the MATFTs and destroyed by fire from brigade artillery groups (BrAGs)
and mortar batteries of the battalions [7].

Thus, during one day of fighting, the MFT of one of the mechanised brigades of the UDF
destroyed 18 tanks on the route of advance.

Ukrainian BrAG units, mortar batteries and anti-tank platoons of mechanised battalions took
an active part in engaging the enemy. The amount of fire missions performed was about 25-30 per
day on average. Whenever possible, one or two UAV (or drone) crews per firing platoon (battery)
were formed. Radar stations were also used to support firing.

As a rule, MTGr were attached to separate mechanised brigades (SMBr), the size and
composition of which depended on the peculiarities and specifics of their use, assigned tasks,
theatre of operations, etc. However, the basis of each mechanised brigade was to be assets of
mechanised, tank, artillery and anti-aircraft units. The MTGr included anti-tank units, mortars and
grenade launchers, as well as units of other arms of the armed forces (reconnaissance, engineering,
CBRN, communications, etc.), logistics and medical support. In addition, the MTGr were equipped
with modern armaments and military equipment of domestic and foreign production, in particular,
man-portable anti-tank guided missiles (ATGM) such as FGM-148 “Javelin”, lightweight ATGM
“NLAW?”, grenade launchers “Karl Gustav”, “Panzer Faust”, M72 LAW, M141 (SMAW-D),
ATA4CS, etc [8].

The MTGr was able to perform tasks that arose suddenly during the battle, namely to
manoeuvre, deploy to a designated line and cover tank-threatening axes and sectors; to reinforce (if
necessary) mechanised units in a potentially dangerous direction; to destroy enemy tactical landing
parties and tactical groups that were encircling (bypassing) the combat formations of separate
mechanised brigades; to ensure that the group of troops conducts a counterattack (for example, to
cover the marching, pre-combat, and combat order of a tank battalion during its advance,
deployment, and reaching the counterattack frontier). The MTGr was directly subordinate to the
commander of the operational (“operational-tactical”) grouping of troops.

The use of the MATFTs, which were equipped with Javelin, NLAW, Stugna-P, Corsair,
Barrier and other ATGMs, showed that this was a rather effective way to combat enemy tanks and
armoured vehicles. The MATFTs operated as part of the anti-tank reserve, occupying areas of
deployment (“AOD”). Then, when called upon, they quickly moved to the areas of deployment
(AOD) to perform the task of destroying enemy armoured targets with 4-7 launches and then
leaving the AOD. The targeting of the AOD was based on reconnaissance data from UAVs (drones)
that were part of the MATFTSs.

So, the MATFTs began to shoot russian vehicles in convoys step by step, thus creating traffic
congestion. As the Russians advanced, bridges were blown up, further delaying the aggressor.

The MFTs were created to support the actions of territorial defence (TD) units to destroy the
enemy, consisting of a squad leader, a machine gunner, a grenade launcher and a grenade launcher
assistant. As a rule, the MFT is provided with specially equipped wheeled vehicles such as Toyota
Tundra pickups or HMMWVs armed with 12.7 mm heavy machine guns or ATVs with hand-held
anti-tank grenade launchers (RPGs) and Javelins.

Thus, the composition of the MFTs depended on the TOE of the unit and the tasks it performs.
Practice has shown that proper training and all-out support of the MFTs guarantees the successful
fulfilment of tasks in defence, as part of combat guard, ambushes, watch posts, during blocking,
search, patrolling, and assault operations in a settlement.

Due to significant losses in personnel, armament and military equipment, the remnants of the
ROF fled to their own territory and the territory of Belarus. Kyiv, Zhytomyr, Chernihiv and Sumy
regions were completely liberated. The leadership of the russian federation regrouped these troops,
replenished them with personnel and weapons and deployed them to the east to the Donetsk and
Luhansk regions as well as Crimea [9].

As a result of the russian offensive, the city of Kherson was fully occupied and Kharkiv,
Donetsk, Luhansk, Zaporizhzhia, Mykolaiv and Kherson regions were partially occupied [10].
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In June-August 2022, during the capture of the cities of Mariupol, Melitopol, Enerhodar with
the Zaporizhzhia nuclear power plant, Sievierodonetsk and Lysychansk, the occupiers, using a
significant advantage in artillery (70-80 shots per shot of the UDF artillery), used the tactic of
“firewall”, destroying everything in front of them, gradually moving forward. Then, the land
component of the ROF attacked, clearing the scorched area.

Due to the slow supply of weapons by Western partners, the UDF did not have time to
accumulate enough forces for offensive actions, so they switched to positional and manoeuvre
defence along the entire front.

With the arrival of the M142 HIMARS in service at the end of June 2022, the war picture
changed dramatically, as the UDF used the “kill net” tactic, which involves a massive, consistent
and coordinated fire attack of missile, artillery and air strikes on a defined territory against the
logistics infrastructure and the concentration of enemy personnel as well as armament and military
equipment, which is still being prepared for deployment in combat formations for combat missions
[11].

Faced with fierce resistance from the Ukrainian armed forces, competent and effective use of
modern western high-precision weapons and lacking the necessary logistical support, the russian
armed forces stopped and switched to defence along almost the entire frontline. During this period,
the mobile units of the Special Operations Forces (SOF) of the UDF and guerrilla groups proved to
be effective, conducting sabotage operations in the rear of the enemy's troops and on the territory of
the Russian Federation, destroying critical infrastructure [12].

Due to the significant losses in the ROF, such words as demilitarisation and denazification
and the seizure of the whole of Ukraine are disappearing from the speeches of Vladimir Putin and
other russian leaders and the russian media. The aim of the SMO becomes only the seizure of the
entire territory of Luhansk, Donetsk, Zaporizhzhia, Kharkiv and Kherson regions.

Military campaign: September 2022-May 2023. From the end of August to the beginning of
November 2022, the ROF and the UDF were in positional defence, except for Bakhmut, where the
enemy was trying to take offensive actions.

Unexpectedly for the enemy, on 5 September 2022, the Kharkiv counter-offensive began with
the liberation of Balakleya, which resulted in the liberation of the strategically important cities of
Izyum and Kupyansk and the blocking of the logistics route (railway) between russian territory and
the southern group of the ROF [13]. At the end of September, the Kharkiv counter-offensive grew
into the Lyman counter-offensive, with the aim of taking a favourable strategic position for the
further liberation of Lysychansk and Sievierodonetsk and the entire Luhansk region [14].

In the areas where the enemy concentrated its main efforts, the UDF units increasingly faced
active opposition from the PMC Wagner units. By its actions, the enemy tried to exert constant
pressure in the selected areas, so the attacks actually had the character of constant reconnaissance
by fire by small groups of light infantry. The first attack was to reveal the enemy's aerial
reconnaissance assets, the firepower of the UDF units, and then the reconnaissance was carried out.
Therefore, after the attack was repelled, the shelling of the positions of the UDF was carried out
more massively. Then a new attack was prepared. This allowed the russians to concentrate their
forces where the UDF had weaker intelligence, fewer armament and less persistence. The enemy
continued to use new methods of warfare, testing them with the help of more trained units of the
Private Military Company (PMC) Wagner, and then spreading the experience to other infantry
units.

To conduct counter-offensive (assault) actions on the Lyman direction, the enemy focused on
the use of assault forces (AF), assault companies (AC) and assault platoons (AP) as the main means
of carrying out tasks on the battlefield. In other words, instead of the classic BTGrs for the ROF, the
they began to use assault forces, which are distinguished by a smaller number of armoured vehicles
(instead of a tank company in a BTGr, a tank platoon in the assault forces). It was the assault
platoon, consisting of 12-15 men divided into assault groups of three, that became the main element
of the combat formation of the assault forces, whose main task for the day was to capture the

19



Platoon strong point or a certain line of contact.

When fighting in the forest, the enemy used a ““diamond”” formation, with an assault group of
three in each of the vertices [15].

During the hostilities, closed and open communication channels were used. Each troop had to
have a walkie-talkie to communicate with the commander of the AP. Each armoured vehicle in the
armoured group also had an open communication channel. As a military trick, the enemy used its
own variant of the street names and numbering of houses in the settlement under attack. This was
done to confuse the Ukrainian defenders.

The enemy paid great attention to the synchronisation of artillery, automatic grenade
launchers (AGS) and infantry. It was recommended to fire the AGS-17 only exclusively for indirect
fire at a distance of 600 to 1700 metres. Each weapon was assigned a set of targets in advance, no
more than five per AP. The target could be changed only by order of the commander. The assault
infantry had to act immediately (no later than 1 minute) after the end of the artillery shelling of the
UDF positions.

After capturing the defensive positions of the UDF, the enemy used artillery for about 60-90
minutes against previously assigned targets to prevent a counterattack by the UDF and give its
infantry time to gain a foothold.

If the assault failed, retreat was allowed only at night. The APs were allowed to move only
through the forest belt or, if in a settlement, only through gaps in fences and walls of houses, which
was provided by combat engineers.

After the assault units captured certain areas (objects), they were replaced by "retention” units
consisting of reinforced motorised rifle companies (platoons) from the combined arms or BARS
units or territorial defense forces.

After completing the task, the AFs were withdrawn for 1-2 days to recover and rest. After
recovery, assault units were again involved in combat operations.

The tactical methods of the UDF in defence were as follows:

- active use of UAVS, hidden video cameras, abandoned smartphones with GPS trackers,
photo traps and other means of remote surveillance of russian units;

- building a defence in 2-3 lines (positions);

- equipping each defensive position with at least two firing points for machine guns;

- reinforcement of defensive positions with pillboxes made of tree trunks or concrete;

- placing artillery at a distance of 8-10 km from the contact line

- artillery fire from one location for no longer than 15 minutes;

- bringing up reserves 30-40 minutes after the start of hostilities.

During the Kharkiv-Lyman counter-offensive, the russian side lost a significant number of
killed, wounded and captured russian military personnel. Fleeing from the UDF, the russians left
behind everything they had, so the Ukrainian side obtained a huge amount of trophy military
equipment and armament. Therefore, on 21.09.2022, Putin announced a partial mobilisation with an
attempt to recruit about 300 thousand people.

The southern direction differed from the northern and eastern ones in that the Kherson region
is a whole steppe, i.e. a plain where it is impossible to hide or carry out any covert actions.
Therefore, the UDF, while preserving their men, gradually and slowly pushed the russians out of
their positions with aviation, rocket and artillery precision fire from a distance.

In early October, Kherson was surrounded by the UAF on three sides. The Antonov bridge
and the Nova Kakhovka dam were disabled, making it impossible to provide logistical support to
the ROF. Therefore, the UDF conducted the Kherson offensive to liberate the regional centre of
Kherson region and the territories on the right bank of the Dnipro [16].

The slow offensive of the UDF in the Kherson sector had elements of asymmetry. In the
domestic and foreign media, this method of warfare was called the “pushing out™ or “logistical and
fire noose” tactic, which involves the gradual and systematic distant destruction of enemy logistics
[17].
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The UDF units advanced to a depth of 20 km because they did not assault the three lines of
the defence of ROF, but attacked from the flank, which disoriented the russians. Over the 24-hour
period, the UDF units advanced to a depth of 10 to 20 km, while they were penetrating the
strongholds of the ROF, taking advantage of the bad weather, which did not allow the russians to
use artillery effectively. During the offensive, the Ukrainian side completely jammed the russians’
communications, thus depriving them of command and control and interoperability between units.
In addition, the Ukrainian military showed ingenuity and cleverness and painted the Nazi russian
symbols “V” and “Z” on the sides of their vehicles, which led to confusion among the russians in
the early days of the hostilities. It indicates that the Ukrainians used the American “‘network-centric
system” of battle control, where everyone involved in the battle is marked on a tablet, which helped
them to identify where the enemy was and where the friendly units were, including tanks (BMPs,
APCs, guns, strongholds, etc.). The enemy, on the other hand, was deprived of this. This tactic also
included active information warfare to mislead the enemy about the real courses of actions of the
UDF as well as distant killing of the enemy on the front line with long-range GPS-guided howitzers
and MLRS using surprise attacks by MFTs in direct contact with the enemy [18].

On the morning of 11 November 2022, the UDF entered the city of Kherson and liberated the
right-bank Kherson region from the russian occupiers.

With the onset of the rainy season, the UAF could not organise a counter-offensive without
the support of armoured vehicles that could barely move in the slush. Therefore, all focus was on
defensive actions and building up reserves.

The leadership of the ROF, taking advantage of the moment of prolonged impassability of
roads, ordered the preparation of major defensive positions along the entire front. On the Melitopol,
Berdiansk and Tavriya areas, the defences were built in 6 lines, with minefields ranging from 15 to
25 km wide. In other words, for 8 months, the enemy had been intensively preparing to counter the
upcoming Ukrainian offensive.

During this period, Putin's ambitious plans gradually faded and the goal of the SMO becomes
to hold the seized territories of Donetsk, Luhansk, Zaporizhzhia and Kherson regions and bring the
Ukrainian side to the negotiating table on the condition that these territories remain part of russia.

From November 2022 to May 2023, the main focus of the UDF action will be as follows [19]:

- in the north, the Svatovo town, an important point for the logistics of the ROF;

- in the centre, the Melitopol city, where the so-called administration of Zaporizhzhia region
is located and a large group of occupation troops is concentrated;

- in the south-western part, the Kinburn Spit, from which the whole of Crimea can be
controlled and the cruise missiles and UAVs launched on the territory of Ukraine from the Black
Sea, Sea of Azov and Caspian Sea can be intercepted..

During the defensive actions (from late May to July 2022) in the cities of Sievierodonetsk and
Lysychansk, the enemy again used the tactic of the “firewall”, and the UDF, during positional
defence, the tactics of urban warfare, ambush attacks and counterattacks.

Military campaign: February 2023 - June 2023. In February 2023, during the fierce hostilities
near Bakhmut, russian units used a new tactic, which consisted of a simultaneous offensive on a 7
km front with a distance of 20-30 m between the occupiers with active artillery support. The active
phase of the offensive lasted about 1 hour, and their troops were coming up to reinforce them for
another 3 hours. The clashes that took place in the Bakhmut direction, in particular in Bakhmut and
Soledar, demonstrated the testing of a new russian tactic - infantry and artillery attacks, during
which the same positions were assaulted with a frequency of 7 to 10 attacks per day: after constant
shelling from MLRS, tanks, cannon artillery, mortars, grenade launchers, etc., frontal attacks began
[20].

The main force of the enemy during the capture of Soledar and Bakhmut was the PMC
Wagner units, which began to massively use small assault groups, using the following tactics:

Tactic No. 1: Initially, the first group of up to 8 people, loaded with ammunition and Shmel
flamethrowers, moved to the frontline. The task of the group was to reach the frontline (object, etc.)
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and gain a foothold, while getting as close as possible to the advanced Ukrainian positions and
digging in as quickly as possible, leaving a white rag or other sign on a tree so that the next group
could be guided in case of the death of their predecessors and find where the shelters with weapons
and ammunition had already been dug. During the engagement, the members of Wagner’s group
detected Ukrainian firing positions and passed their coordinates to their artillery. At this time, an
Orlan UAV or a long-range drone was constantly flying over Ukrainian positions, and a “carousel”
of MAVIC 3 drones was also used. As a rule, 120-mm and 82-mm mortars were launched based on
the drone operator's data. Up to 10 mortars simultaneously began to suppress the detected Ukrainian
position. Artillery preparation could last for several hours in a row.

During this time, the second group was concentrating 500 metres from the first group. It was
lighter equipped and under the artillery’s cover, it began to advance and assault the Ukrainian
position. If the second group failed to take the position, the third and even the fourth would follow.
That is, four waves of eight men per Ukrainian position. The “consolidated wave of many assault
groups” included a command section of UAV operators that coordinated artillery fire directly from
the battlefield. If the artillery succeeded in overwhelming the Ukrainian position, the assault groups
cleared the Ukrainian positions using drones, hand grenades and small arms.

Tactic No. 2: Initially, tanks, artillery and mortars were used for several hours. During this
time, the assault groups tried to covertly approach the UDF positions at a distance of 100 to 250
metres, sometimes up to 50 metres. At the final stage, the members of Wagner’s group used
grenade launchers. During the last shot from a grenade launcher or mortar, the members of
Wagner’s group would rush into the trenches in just a few seconds. And melee combat would begin.

Members of the Wagner’s group often disguised themselves in the UDF uniforms, or in
“pixel” or “multicam”, which made them difficult to identify, especially in conditions of poor
visibility or night time combat.

In the course of the defence of Bakhmut, the Ukrainian defenders used a new tactic under
pressure from the superior enemy. Slowly retreating, they mined the remaining buildings, and when
the russian occupiers entered them, in order to hide from Ukrainian artillery fire, they blew them up.
Thus, a huge number of invaders, numbering thousands of people, died under the rubble.

In April, the Ukrainian side began to actively conduct "information warfare" tactics related to
the upcoming offensive of the UDF.

From 05 June 2023 the Joint Forces launched offensive operations in certain areas of the front
and conducted a forming operation for a decisive offensive, destroying airfields, ammunition and
fuel depots, troops and equipment concentrations, critical infrastructure elements and enemy
logistics not only in the tactical but also, thanks to ATACMS and Storm Shadow / SCALP EG
missiles, in the operational and strategic depth of the enemy's battle formation.

However, due to the dense mining of defensive positions, where there were up to 5 anti-
personnel and anti-tank mines per 1 m? and the superiority of russian aviation in the air, the UDF
suffered up to 20% of the losses of weapons and equipment. Therefore, the leadership of the UDF
used the offensive tactics of the “pendulum” or *“Zaluzhny's swing™, which involves the use of
artillery, MLRS and aviation fire on several directions, intensifying the strikes first on one, then on
the second, and after a while on the third direction, etc. In other words, the UDF tested the enemy's
defences for strength here and there, shaking them. At the same time, the UDF began offensive
actions in a completely different direction. Such actions were carried out along the entire front,
misleading the enemy.

In order to overcome the mined areas, the Ukrainian command used the tactic of *““pushing
out” or *““gnawing through”, which involves artillery and missile pressure on the enemy's logistics
infrastructure and advanced positions and the gradual advance of small assault groups to maximise
the lives of personnel.

By early November, the UDF were actively defending the approaches to Avdiivka, while the
UDF were gradually advancing in the Melitopol sector and on the left bank of the Dnipro River,
where they captured a bridgehead near the Krynky village. On the rest of the frontline, parity has
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been established and both sides have taken up positional defence.

At the end of November, due to the enemy's strong defence, the UDF found itself in a
position where it was necessary to cease offensive operations and move to positional defence along
the entire front.

Conclusions. Summing up the results of this analysis, the following conclusions can be made:

- in the face of a multiple advantage, the russians use simple tactics of a massive offensive in
convoys or an artillery firewall, without regard to losses and without saving resources on the
principle that victory will write off everything;

- in the face of parity, the ROF immediately switches to defence;

- russian armament and military equipment produced in the 80s and 90s of the last century
and the outdated views of the leadership of the ROF on the conduct of modern technological
warfare led to unjustified human losses in the russian-Ukrainian war in terms of dead and wounded
as well as significant losses of armament and military equipment. This forced the leadership of the
russian Federation to declare mobilisation and to de-mothball military equipment of the 70s and 60s
and even 50s and 40s;

- the use of modern methods of warfare is due to the availability of modern weapons that
exceed the capabilities of the enemy’s armament and military equipment in their tactical and
technical characteristics, or the use of advanced and leading technologies and deceptive, covert
tricks in actions against him. Having mostly outdated equipment and an outdated school of military
theory and practice, the ROF has not yet demonstrated these qualities during the war;

- Putin’s ambitious totalitarian regime, which does not count losses, still has sufficient human
and technical resources at its disposal and will not give up its plan to destroy the Ukrainian nation.
Therefore, Ukraine can win this war if Western partners rapidly increase the supply of not only
modern armament and military equipment, but also the latest models of weapons based on new
physical principles of use.

It is therefore suggested that further research on the dependence and development of military
tactics on weapons and military equipment in the russian-Ukrainian war might help to predict the
further development of military art in general and the nature of wars and armed conflicts in the
future.
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K. Bilicbk. H. Bapakyra B.I1., Bapakyra M.B.

NOEANHOK MI’K TAKTUKOIO “IIPYFOT” APMIi CBITY TA CHJ1 OBOPOHH
YKPAIHU B POCIMCBKO-YKPAIHCBKIU BIMHI 3A ITIEPIO/L
3JIIOTOI'O 2022 10 JIUCTOIMMAJA 2023

Y pobomi npocniokoeano xpononocio emopznenns pociticokux 6ilicvk ¢ Ykpainy 3 nromozo 2022
00 aucmonady 2023 poky. 3a 00nomozoo aHaiimu4Hol ma NPOZHOCHMUYHOI Mem000.102il, 6U3HAYUEHO
cmpamezito 0iii pociticoki okynayiiuni giicoka (POB), npuuunu 3acmocysanusa miei yu iHuwioi maxkmuxu
6edennsa 0oiiogux Oili 000Ma CMOpPOHAMU, NPOAHATIZ08AHO 3a2aNbHI Modcaueocmi PD y nodanvwii
azpecii, 3po6neno 6ucHosKu 3 00ceidy 00i0sux Oiil, OMPUMAHUX ¥ KOHMEKCMI POCilicbKO-YKPAiHCbKOoT
GIIIHU, W0 € AKMYATbHUMU | 3aMPedy8anuUMU 0114 PO36UMKY CYUACHO20 60EHHO20 MUCHEYmaa.

Kpim mozo, eukopucmogyiouu nopieHANbHO-AHATIMUYHUIL AHATI3 MA eMRIPUYHUIL Memoo
oocnioxncenns, y pobomi npoeedenuil ananiz popm ma cnocodie 60iosux Oiil cuil 6mMOPZHEHHA POCICLKOT
eoepauii ma Cun oboponu Ykpainu 3a nepioo uacy, akuii posenaoacmoca. /na 3pyunocmi, HaouHocmi
ma cucmemamu3ayii 00caiodcend pociiicbKo-yKpaincoKa 6ilina noodinena Ha yMo6Hi 4acoei nepioou.

Ha ocnosi caysycooeux, 00KymeHmanpHux, iCmopuuHux ma GiOKpumux oicepen 3acodie mMacoeoi
inpopmauii (3MI) aemopamu pob6omu onucano ma nPoeeodeHo 00CHidIceHHs 00IoBUX eni300ie GiliHU, 6
AKUX PO3POOAANUCA HOBI MAKMUKU ADO Mmi, W0 3a C60CEI0 CYMMIO HAZA0Y8AU MAKMUKY MUHYIUX GIllH 3
HO3UMUGHUM YU HE2AMUGHUM Pe3yTbmamamu.

Aemopu npoananizyeanu He munosi maxkmuku, euxkopucmani Cunamu oboponu Ykpainu (Coy)
ma POB susnauunu npuuunu ix 3acmocyeanns, ma 00 AKUX HAC1i0OKi@ 60HU RPU3EeETIU.

Y pobomi euznaueno npuuunno-nacnioKkosuil 36’°A30K nOA6U ma MEeHOEHUIl PO36UMKY HOGUX GUOI6
i 3paskie 030pocHna ma GiliCbKOGOI mexHiKu, énaue ix na cnocodou i opmu 6oitoeux Oiii nio uac
pociiicoko-ykpaincokoi eiithu. Ilpoananizoeano cymicuicms 001106020 3aCMOCY6AHHA | 63AEMOOII0
3acmapinux 6uoie 030pocHHA i GIHCbKO60I MEXHIKU 3 CYUACHUMU 3DA3KAMU MA HAOAHA 3a2A1bHA
XapaKxmepucmuxa pociticbKo-yKpaiHcoKill @iiini.
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‘II/IC}ZJII)HI/Iﬁ METOJ OBHACJIEHHA MOMEHTIB HEPEK/TIOYEHHST
PEJIEMHOI'O YIIPABJIIHHSA B 3AJAYAX MAKCUMAJIBHOI IIBUAKOAII

Junamiuni akocmi munosux CAiOKylOuUuUxX CUcmem, wi0 GUKOPUCHIOGYIOMbCA O71A YNPAGIIHHA
nonoxicenuam cmoeoypa 36poi, anmen PJIC, nycxoeux ycmanoeox i m. iH., ORUCYIOMbCA
oughepenyiitnumu PiGHAHHAMU BUCOK020 NOPAOKY. Biooma ¢ meopii asmomamuunozo kepyeanns
meopema npo N-inmepesanu, ooxazana 0. A. Denvodaymom, eumazac 30iiicniosamu N Kepyrouux OisaHb,
W0 NpuU3600UmMb 00 RIOBUWIEHO20 3HOCY PENEelHUX NEPEMUKAIOUUX RPUCMPOI6 | nOmpedye 00CMamHtbo
0062020 4acy HA PO3PAXYHOK MOMEHMIE ONMUMAIbHOZ0 peNelin020 ynpaeuinui. Y 36’a3Ky 3 uyum
GUHUKAIOMb 00MENHCEHHA 3ACMOCYBAHHA ONMUMATbHO20 YRPABGIIHHA MaloiHepyiiHUmu cucmemamu. Lle
O03HAYAE, WO NpuU MeXHIUHIN peanizayii WeUOKO20 AGMOMAMUUHO20 WL1€6KA3ZAHHA NOMPIOHO
peanizyeamu OnMUMAIbHUIL 30 WEUOKOOIEI0 nepexionuil npoyec y CcUCHEMI aAGMOMAMUUHOZO
YHPAGNIHHA 3 GEIUKOI0 KITbKICMIO nepekaioueny Kepywouozo Oianna. Ha npaxmuui ¢ nebarcanum
Ppoboma npueody 3 uacmumu nepexiouenuamu. Lle npuzeodums 00 6e1UK020 HABAHMANCEHHA, 3HUNCYE
11020 HAOIIHICMb MA CRPUUUHAE WEUOKUI 3HOC U020 eremenmis. Ile, 6 ceolo uepzy, npuzeodums 00
3HUMNCEHHA HAOIHHOCMI NPUBOOYy ma 00 3HUJCEeHHA Koediyicnmy 601060l zomosnocmi 30poi. B yvomy
6UNAOKY € OOUINbHUM nepeumu 6i0 ONMUMAIbHOZ0 YNPAGNIHHA 00 KEA3IONMUMANLHO20 WIIAXOM
3HUINCEHHA NOPAOKY OugepeHyillHoz0 pPIGHAHHA 00 mpembozo. Onmumizayia 6 UbOMY 6UNAOKY
Peanizyemosca  mMpoomMa NepeKIioueHHAMU [HMepeanie Kepywuozo OiAHHA i O00CMAMHLO HOBHO
odocnioxncena ¢ poobomax 6azamovox agmopis.

Po3wupumu  dianazon 6UKOPUCHMAHHA CUCMEM ONMUMAIBLHO20 YHRPAGNIHHA 6 Kaaci
ManoinepyitiHux 00°ckmie pezylioaHHs MOMNCHA, AKWO 3a30a1e2i0b po3paxysamu MOMeHmu
nepeKnUeHHA 8 ONMUMANbHI MA K6A3IONMUMANbHIN CUCMEMAX [ 6U3HAYUMU 3HAYEHHS napamempy 6
Ui MOMEHmMU, @ NOMIM Kepyeamu NepeKntoYeHHAMU ado 3a NPOZPAMHUM (4ACO8UM) 3AKOHOM, ADO nO
8I0XUIEHHIO (PAKMUYNHO20 3HAYUEHHA nAPDAMEmpY 8i0 PO3PAX0BAHO20 8 MOMEHN NEPEKIIOUEHHA.

3adaua cunmesy onmuManvHol 3a WEGUOKOOICI0 cucmemMu YRPAGNIHHA 3600UMbCA 00 CUHME3Y
MaKoz0 nPUCmMpPOI0 YRPAGIIHHA CUCMEMOI0 WEUOKOOIl, AKa 0 3abe3neuysana nepegedeHHs GeKmopy
cmany Kepoeanozo 06°ckma 3 nouamkosoi mouKu 6 Kinuyegy.

Y cmammi npononyemuvca memoouxa po3paxyHKy MoMeHnie nepeKoUeHHs Kepyuozo OiAHHA,
W0 CMBOPIOE MONCTUBICID PAUIOHATBHO20 NEPexody 6i0 meopemuuno ONMUMAILHOZ0 00 RPAKMUYHO
peanizoeanozo Kea3ionmumanbHO20 YRPAGIIHHA, 30UIbuyOUU  WEUOKOOIW CUCHEeMU HABCOCHHA.
Benuuuna wieuoxooii 3pocmae 3i 3pOCMAHHAM WI6UOKOCHI Wini ma 3MeHWIeHHAM @iocmani 00 Hel.
Ilpueoou nasedennsn 3acodie yparxceHHs nOGUHHI 3a0e3neuyeamu MAKCUMAIbHY WIEUOKOOII0 01 mo2o,
Woo 30inbumu MONCAUBICMb 3HUWEHHA YiNell, AKI 1IeMmAmb 3 6eJIUKO0I0 wieuoKicmio. Onmumanvhuil 3a
WBUOKOOI€EI0 nPOUeC ORUCYEMBCA OUPEePEHYIIHUM DIBHAHHAM GUCOKO020 nOpAOKY. Kinbkicmb momenmis
nepexioueHHs Kepyruozo JiAHHA 00PI6HIOE NOPAOKY oughepenyinnozo pisnanna. Ile 6ioomo nio nazeoro
meopemu npo N-inmepeanie. Omoice, 3a0aua 6UHAYUEHHA ONMUMANLHO20 YNPAGIIHHA 3600UMbCA 00
3a0aui 6U3HAYEHHA MOMEHMI@ 3MIHU 3HAKY YRPAGIIHHA i KiHWE8020 3HAYEHHA 4acy HpU nepeeeoeHHi
00°ckmy 3 00Hi€i mouku ¢pazoeozo npocmopy 6 inuiy. B pobomi naoacmvca memoouxa o04UUCNIEHHA
MOMEHmMIE yacy YuceabHuUM Memooom 6e3nocepeonvo 3 pieHAHHA cucmemu. B ybomy eunaoxy piwienna
3a0aui CHPOWYEMbCA MA NPAKMUYHO He YCKIAAOHAEMbCA NPU 30i1bUieHHI NOPAOKY Oudpepenuyiiinozo
PIGHAHHA mMa Npu HAAGHOCHMI 00MedceHb Ha (a306i Koopounamu 00°’ckma abo y eunaoxky 3miHHOT
cmpykmypu 06’ekma. Memoo maxoic He 3anexcums 6i0 6udy KOPEHie XapaKkmepucmuiHozo pieHAHHAL.
IHinvoea ynkuia minimizyemoca makosxnc uucenvnum cnocobom. /lna it minimizauii euxkopucmogyemucs
memoo Henoepa-Mioa. Ilposeedenuii  uucenvHuil eKcnepumMeHm  RIOMEEPOIHCYE  MONCTUBICHD
npeocmaenenna cucmemu Ynpaeuinna N-20 HOPAOKY €KGI6AIEHMHOI0 CUCMEMOI0 OinbUl HU3LKO20
nOpAOKY.

Kniouoei cnosa: momenmu nepekniouenus, Kepyroue OiAHHA, CUCEMA YNPAGIIHHA, YUCETbHUT
Memoo, OnmumaibHe ynpaeiinis, KeazionmumaibHe ynpasninns, meuoKkoois, nepexionuil npoyec.
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Beryn Ta aHamiz octaHHix mociaimkeHb. [ 3a0e3medeHHS CBOEYACHOTO HAaBEICHHS OOMOBHX
3aco6iB [II1O mix gac 3HUIIECHHS BUCOKOIIBUIKICHUX MOBITPSHUX IIUICH MPUBOIN HABEICHHS IUX 3ac001B
MMOBUHHI MaTH BUCOKY IIBUKOAII0. Cepell BeIUKOi KUTbKOCTI ONTUMAIbHIUX CUCTEM CUCTEMH, ONITUMAIIbHI 32
IMIBUIKOMIEI0 3alMarOTh 3HAYHE Miclle. B mporeci CHHTE3y ONTHMAIbHUX CHCTEM TIICIS BHU3HAYCHHS
KpHUTEPIisl ONTUMAIIFHOTO YIIPABIiHHS HEOOX1IHO 00paTH MPHUHIUI i 3aKOH YIPaBIiHHS 00’ €KTOM, BU3HAYUTH
CTPYKTYPHY CXEMY CUCTEMH PETYJIFOBaHHS Ta ii eJIeMeHTHY 0a3y, po3paxyBaTH KPHUBY MEPEXiJTHOTO MPOIieCy
B CHCTEMi, BU3HAYUTH MOMEHTHU 3MiHU 3HAKy 1 aMIUTITYAH Kepyr4oro AisHHS. Teopema mpo N iHTepBaliB
BUMArae 3JiiCHIOBaTH N MEPEeKII0UCHb KePYIOYOTo MisHHA, 0 MPHU3BOIHUTH 10 IIBUIKOTO 3HOCY pelIeHHHX
MIEPEeMUKAIOYNX TPUCTPOIB 1 MOTpedye AOCTATHHO JOBIOT0 Hacy Ha PO3paxyHOK MOMEHTIB HMEpPEeKIIOYCHHS
ONTHMAJIBHOTO YNPABIiHHA. Y 3B’SI3Ky 3 LM BHHHUKAIOTh OOMEXKEHHsS 3aCTOCYBAaHHS ONTHMAJILHOTO
VIPaBIIHHS MaJIOiHEPIIIHHUMHU CHUCTeMaMH. B IboMy BHUIAAKY JMOIIIBHO TEpPEeHTH BiI ONTHMAILHOTO
YOPaBIiHHS [0 KBa3iONTUMAJIBHOTO, 3HIDKYIOUH IMOPANOK Au(epeHmiifHOTo pIBHSHHA 10 TpeThoro. Lle
JI03BOJISIE peallizyBaTh ONTHMI3alilo TPhOMa MEPEKIIOUEHHSIMU KEPYIOUOTo AisTHHS.

Jis BUpilIeHHS 3a7a49i ONTHMI3alii HeOOXiHO MICIIs BU3HAYEHOT'0 KPUTEPis ONTHUMAIBHOCTI 00paTu
3MIHHY KOOpAMHATY ii OOMEXEHHA Ta BH3HAUYWUTH MOJJIMBICTH i BUMIpY, TPAa€KTOpii. PyXy, MOMEHTH
MEPEKITI0UEHHS KEPYIOUOTO JisIHHS 1 CHHTE3YBaTH CUCTEMY YIIPABIIiHHS.

Bimomo, mo onTuMmanbHUN TepeXimHWH Tpolec, M0 OMHCYEThCA JIHIMHUM MU epeHIinHIM
PIBHSHHSAM Y BHINAAKY MaKCHMAaIBHOI IMBUAKOMII CKIIAmacThCcs 3 N iHTepBaiiB. Peamizaris onTHMabHOI
MIBUAKOIT MEPEXiHOrO IMPOLECY CTHKAETHCA 3 HU3KOK TEXHIYHUX TPYAHOINIB. TpyIHOII BHUKIUKaHI
HEOOXITHICTIO pO3paxyHKY KIIBKOCTI iHTepBajJiB 3HAKO3MIHHOTO KEPYIOUOTo AistHHA. B 11ili cTarTi mokazana
po3poOka METONWKH TEePEeXOAy BII TEOPETHYHO ONTHMAIBHOTO N0 TMPAKTHYHO pPeali3yeEMOTO
KBa310MTUMAIBHOTO YIPABIiHHSA MIBUAKOIIEIO TEPEeXiJHOTO TpOIecy B CHCTEMax, IO OMHCYIOThCA
AuQEepeHIIfHIMEI  PIBHSHHAMH BHCOKOTO TMOpPSIKY. B KOXXKHOMY 3 1HTEpBaliB Kepylode isTHHS
3MIHIOETBCSI CTPHOKOM Ta TpuiiMae TocTiiiHe 3HaYeHHA. [lpn YoMy 3HaKM Kepyrodoro MistHHS
YepryrThcsl Ha CyCiAHIX iHTepBanax vacy. Hampuknan cmouatky U = 1, a motim U = - 1. Ileit
(baxT BiJJOMHUIA TTiJ1 HA3BOIO TEOPEMH PO N iHTepBaiiB [2] .

Y cTaTrTi HamaeThcsl YMCENbHE MOENIOBAHHS TMPOIECIB A 3a0e3ledeHHs BHOpPaHOTO
KpUTEPisl ONTUMAIBHOCTI — IMBHAKOAI. [Ipu mbOMYy 3HAXOIATHCS MOMCHTH IEPEKIIOYCHHS
KEepYIoUoro AisiHHA 1 TPAeKTOpii ONTUMAIBHOIO 1 KBa310NTHMAaJbHOTO MpoOLECy.  YIpaBIiHHA
MPOIIECOM MPEe0aYAETHCSI BECTH 10 IPOTPAMHOMY MIPUHIIUITY, 31HCHIOIOYH N a00 3 MepeKIIOUeHHS
KEepYyI4Oro JisiHHS BiIMOBIAHO B CUCTEMI N — ro MOPSAKY Ta B €KBIBaJICHTHIN cUCTeMi. 3MEHIIICHHS
KUTBKOCTI MEPEKIIIOYCHb TO3BOJIHUTH CIIPOCTHTH (YHKIIIT MiKpompoiecopa Ta 301IbIINTH HaJiHICTh
CUCTEMH YIPaBIIiHHS.

3anponoHOBaHWK B CTaTTI YUCENbHUA METOJ OOYHCICHHS MOMEHTIB NEepEKII0UYeHHS
BUKOPHCTOBYETHCS y MOAAIBIIOMY JIJISi CHHTE3Y ONTHMAJIbHHUX 1 KBa310MTUMAIbHHUX MO MIBUAKOIIT
cucreM 4-10 i 3-Tro HOPSIIKY.

[IpoexkTyBaHHS CHUCTEM YIPaBIiHHS HEMOXIIMBO 3[IIACHUTH, SIKIIO HE BHUpIIICHA 3aaadya
inenTudikamii 06’ekra. ToMmy BapTO 3BepHYTH yBary Ha IOCIHiDKEHHs 3a/1ad ineHTu¢ikamii mpu
pIIICHH] 3a/1a4 CUHTE3Y ONTUMAIbHUX 32 MIBUAKOIEI0 CUCTEM.

Teopiss oNTUMATBHUX CHUCTEM BHUCBITIIOE NUISXH YIOCKOHAJICHHS CHUCTEM aBTOMATHYHOTO
ynpapninHs. Jlo omaHyBaHHA 1i€i pobiemMu OyJio MPUBEPHYTO yBary HU3KH BueHuX. IlutaHHs
KBa310MTUMAJILHOTO YIIPaBIiHHSA BHUCBITJIIOIOTH Yy CBOiX pobOortax: Camooro O. B., epeis
O.JI.Iepeus I'. O. [4,5], KpuBonoc L.1O. [8].

[lutaHHs yAOCKOHAJIGHHS aBTOMAaTU30BAaHUX CHUCTEM YIPABIIHHS Yy 3pa3kax 030pO€HHS Ta
BIHICBKOBOI TeXHIKM BUCBITIEHI y pobotax C. O. boOpikosa, C. A. bo6pukosa [3], Kyuepenko
10.®.[6], Macmoka JI., I'aBanko B., Jlxxkurnomona C.[7], T'onoBanst B, ['onmoBaus A., ['epacumona
B., Manumkina O. [11], Aaapyxosa C. [12], boraua A. C., Yerana FO.A., Mapuenko f. B., JIukosa
B.B [10].

MeTor0 11bOr0 JOCTIIKEHHS € HaJaHHS METOAMKH PO3PAXyHKY MOMEHTIB MEPEKIIOYCHHS
CHCTEMH OLIbII HU3BKOTO MOPSIKY, €KBIBAJIEHTHOI CUCTEMi1 BUCOKOTO MOPSIKY.

OcHOBHi pe3yabTaTH A0cJimKeHb. Cepel YNCICHHUX ONTHUMAIBHUX CUCTEM 3HAYHE MICIIe
3aliMaloTh Ti, SKI XapaKTEPHU3YIOTHCS BUCOKOIO IIBUIKOJIEIO. [0 HUX HaJeXaTh HE JIMIIE CHCTEMH,
110 ONHUCYIOTh MEPEMIIIeHHs] 00’ €KTa y TPOCTOPi, ajie i CUCTEMH, sKi 3a0e3MeUyl0Th ONTUMAIIbHY
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TPUBAJICTh HABAaHTAXXCHHS THIIOBUX JBHUTYHIB, IPOTPIBAHHS ONAJbHUX YCTAHOBOK OXOJIOJKCHHS
BaHTAXIB 1 T. 1H.

VY mporeci CHHTE3y ONTHMAlIbHUX CHCTEM IICs BHU3HAYCHHS KPUTEPis ONTHMAJIHLHOTO
yOpaBIiHHSA MOTPIOHO OOpaTH MPHUHIMI 1 3aKOH YMOPaBIiHHSA 00 €KTOM, pO3paxyBaTH KpHUBY
MEPEXITHOTO MPOLECY B CHCTEMI, BU3HAUUTH MOMEHTH 3MIHM 3HAKy Ta aMIUIITYyAU KEpyr4yoro
nisiHHs. Bimoma B Teopii aBromarmunHoro xepyBaHHs Teopema denpadayma Ipo N-iHTEpBaIM BHMaralia
BHPOOJATH N-TIEPEMUKAIOYMX BIUIMBIB, IO MPHU3BOAWIO JO 3aBHIICHOTO 3HOCY pEIeHHHX
NEePEMUKAIOYMX HNPUCTPOiB 1 NOTpeOyBaJo JOCTaTHbO Yacy Ha pO3paXyHOK MOMEHTIB
MEPEKITIOYCHHST ONTUMAIIFHOTO PENICHHOTO YMpaBIiHHA. Y 3B’S3Ky 3 UM BHHHUKAIH OOMEKCHHS
BUKOPHUCTAHHS ONTUMAJILHOTO YIIPABIIIHHSA MaJOIHEPLIHHUMH CUCTEMaMHU.

Posmmputn  fgiama3oH BHKOPHCTaHHS CHCTEM ONTHMAJIBHOTO YIPABIiHHS B  KIaci
MaJIoiHepIIHUX 00’€KTIB MOKHA, SKIIO 3a37alierTib PO3paxyBaTH MOMEHTH MEPEKIIOYECHHS B
ONITUMAJIBHIN Ta KBa3lONMTHUMabHIN cuctemi. OTKe, MpHU BUPIMICHHI 3a/a4i ONTUMI3aIiil mporecy
IIBUAKOI1T HEOOXITHO MIC/IA BU3HAYCHHSI KPUTEPiI0 ONTUMATBHOCTI 00paTH 3MiHHY KOOpJIUHATY Ta
MeXi 11 3MiHU, BU3HAUUTH MOMEHTH TEPEKIIOUEHHS KEPYIOUOTo MisTHHSA Ta CHHTE3YBaTH CHCTEMY
yHOpaBiiHHA. Y JESKUX BUIMAJKax pealizallis ONTUMAaJbHOIO 3a IIBUJIKOJMIEI0 Mpolecy MnoTpedye
JIOBEJICHHSI 3HAYCHHS KEPYIOYOro MisiHHA 0 MaKCHUMajJbHO MOXJHMBOro. Lle HeoOXimHO s
3arno0iraHHs 3HW)KEHHIO PEryJibOBAaHOIO TMapamMeTpy B IOYAaTKOBUI MOMEHT dacy micias aii
Pi3K03MiHEHOTO 30ypPEHHS Ta BUKOPUCTaHHS (DOPCYBaHHS KEPYIOYOTO JTisTHHSI.

Pyx 006’exTa onucyeTbest TiHIHHUM IU(EPEHIIITHIM PIBHAHHSAM:

aQgy™ +ary™ ™t + -+ azy=U(t), 1)
ne y(t), y'(t), ... ,y"1’(t) - xoopmuHaTu 06’ €KTa, AKi cKkIamanTh hazosuil mpoctip, U(t) —
yIpaBIIiHHS.

Bizomo, mo ontumainpHH 3a MBUAKOIIE mepeximHuii mporec Y(f) ckimamaetbes 3 N
gacoBux iHTepBaiiB [ 10.50]. [Iporec y K0’)KHOMY 3 IUX IHTEPBAIIB OMUCYETHCS PIBHIHHSM:

aoy™+ a;y® D+t ay= M, 2)
1e —M no3uTHBHA KOHCTaHTa, 1110 0OMEXKY€ BEJIHYHHY yrpaBiiHasi, To0To M = max |Y(t)| mocriiina
Ha KO)KHOMY 1HTEepBaJIi yacy.

3HaKM YepryloThCs Ha CYCiIHIX iHTepBajax. [HIIMMU CIOBaMH, ONTHMAJbHE YNPaBIIHHS
U(t) moBuHHO OyTH pelIeiiHIM, 3MIHIOBATH 3HAK Ha MEKaX CyCiIHIX IHTEpBaTiB yacy i MpUUMATH 3a
aOCOJIIOTHOIO BEITUYMHOI0O MAaKCHMajbHE 3 TNPUIYCTUMHX 3HA4€Hb, TOOTO ONTHUMAIbHUI 3a
mBuakomieto npoiiec Y(t) Ha j — Tomy inTepBanu (j = 1, 2, ... N) OMUCYETHCS PIBHSHHIM:

ay™ + ay"h 4+ any = —(1)/* sgn UM, 3)
ne sgn U; M — 3nak ympasiiaas U(t) Ha mepriomy yacoBomy iHTepBami. Llel pe3ynbraTt
BiJIOMHUIA ITiJT HA3BOIO TEOPEMHU TIPO N-THTEPBAIIB.

Omxke, 3amaya BH3HAYCHHS oONTUMaibHOro ynopasminHs U(t) 3BoauTbes 1m0 3amadi
BU3HAYECHHA MOMEHTIB 3MIHM 3HAKy yNpPaBliHHA t; tp,...,t, 1 KIHIEBOrO 4acy t, IpH NEpeBOJII
00’exta 3 01HOI TOYKH (ha30BOro mMpocTopy B iHIITy. OOUYUCIECHHS MOMEHTIB t, ty, ... t;, IOILIBHO
MIPOBOJIUTH YHCEIHHUM METOAOM 03 CKIIalaHHs CUCTEMH TPAHCIICHCHTHUX PIBHSIHD BITHOCHO ITUX
HEeBIIOMHX, Oe3mocepeHbO 3 piBHAHHSA cuctemu (3). B npomy Bumaaky pimieHHS 3aqadi
CTIPOIY€ETHCS: HE MOTPIOHO MPOTpaMyBaHHS CUCTEMHU TPAHCICHICHTHUX PIBHSHB (SKa HABITH IS
BUIAJIKy N MeHIle OyBa€e JTOCUTh I'POMI3JIKOIO); BUPILICHHS 3ajJaul IPAaKTUYHO HE YCKIaTHIOEThCS
npu 30UTBIICHHI TOPSIIKY nudepeHiiiHoro piBHsSHHS (3) 1 mpu HasBHOCTI 0OMexeHb Ha (pa3oBi
KoopauHaTH 00’€KkTy a00 y BUMAAKY 3MIHHOI CTPYKTypHu 00’€kTy. MeTon BUpIIIEHHS 3a/1adi He
3aJIeXKUTh Bl BHUJY KOPEHIB XapaKTEPUCTUYHOIO DIBHSAHHS, TOOTO BIH TIAHMM 1 JUIsl BUOAAKY
KOMIUIEKCHUX KOPEHIB IIbOT'0 PIBHSHHS.

[Ipunyctumo, 1o noTpiOHO mepeBecTH 00 €KT, PyX SKOIO OMUCY€EThCs PIBHAHHAM (3) 3
TOYKHU

¥(0) = y0; V(0= ¥'07...y @ D(0) = y* 7, (4)
B TOYKY:
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Y(twy=Yie ¥ (tn) = yies -y V() = 37 ), 5)
3a HAMMEHIINH Jac.

3amgada Komu (3) — (5) Bupimyerbest uncensHuM MetoaoM Pynre-Kyrra. 3agada nepeBoay
o0’ekta 3 ToukH (4) B Touky (5) 3a MIHIMaJIbHMA 4Yac t = t,, €KBIBaJICHTHA 3aJadl MOIIYKY
MiHIMyMY HacCTYIHOI I[IIbOBOT (PYHKIIIT:

Z(ty,t e ) =ty 42 BESIY' (6) — ¥ 1% (6)
ne j% — mosutHBHMIA Barosuii koedinient; V' (t,) — pa3oBa KOOPAMHATA 06’€KTA B KiHIEBHIA
MOMEHT yacy t = t,.

HaiimeHme 3HaYeHHs MEpHIOro JAOAAHKY IUIbOBOI (yHKIII Z BiAMOBiZa€ MiHIMyMy 4acy
nepeBoay 00’ekTy 3 Touku (4) B Touky (5), a HallMeHIle 3HAYEHHS OPYroro JIOJaHKy Y TpaBiif
JacTuHI piBHOCTI (6) BiANOBIga€ CHIBBIAHOMICHHIO MOTOYHUX (Pa30BUX KOOPAMHAT B MOMEHT 4Yacy
t = t; 3 Toukoto (95).

OTtxe, 3amaya OOYHMCICHHS MOMEHTIBLy, ty, ....t,1 3BOIUTBHCS [0 IMOLIYKY HalMEHIIOro
3HaueHHS LiMboBOI QYHKIHIT (6). Ockinbku IiboBa (YHKIiS (6) OOYUCTIOETHCS YHUCETHHUM
METOJIOM, TO 1 MiHIMI3YBaTH ii HEOOX1HO YHCEIbHUM MeToAoM. [l MiHiMi3alii 1ip0Boi (yHKIIIT
(6) mpononyeThcsi BUkopuctoByBaTH MeTo Henmepa-Mina [1]. IIporpama oOumcieHHs 1iJIbOBOT
¢byukmii (6) moTpedye BBeIECHHS KUIBKOCTI NU(PEPEHIINHUX PIBHAHH HOPMAJIbHOI CHCTEMH, IO
BimmoBigae mudepenuiinomy piBHAHHIO (3). Takox HeoOXimHO BBecTH (Ha30Bi KOOPIUHATH
Mo4aTkoBoi (4) Ta KiHIEBOi (5) TOYKHM MOYATKOBOTO 3HAYEHHS MapaMeTpiBty,t,, ...t, Ilpu Oyab-
SKHUX MOYATKOBHUX 3HAYCHHS NapamerTpiB tq,t,, ...t, OOUMCIIIOBAIBHUN IpoOLEeC MPU3BOAUTH iX 10
CHpaBXkHIX 3HaueHb. OCKUIbKHM IpaBa yacTUHA (3) € po3pUBHOIO (PYHKIIIE€IO, TO AJIS YUCEIBHOIO
pillleHHS TBOTO pIBHSHHSA IIar IHTETpyBaHHS TOBMHEH OyTH JOCTaTHRO MaiuM. UYmWcenbHi
eKCIEPUMEHTH MOKa3yIOTh, 10 IS I[bOI'0 JOCTATHBO OOpATH IIar iHTErpyBaHHS NPUOIU3HO PIBHUN
OJTHOMY BiJICOTKY 3HaueHHS .

3ajauaMu  YMCENBbHOTO MOJEIIOBAaHHS B ONTUMAJbHUX Ta KBa3lONTHMaJbHHUX 3a
MIBUIKOJTIE€I0 CUCTEMaX 5-T0 Ta 4-TO TOPSKIB €:

1. BusHaueHHs BiJIMIHHOCTI B XapakTepl NPOTIKaHHSA MPOIECIB B ONTUMAJIbHUX CHCTEMax

BHCOKOTO TIOPSIJIKY Ta €KBIBaJCHTHUX IM CHCTEMAax 3-TO MOPSIKY.

2. Bu3HaueHHS MOMEHTIB NEPEKIIIOYCHHS KEPYIOUOro JIisiHHS B CUCTEMax BUCOKOTO MOPSIIKY Ta B
€KBIBaJICHTHUX 1M CHCTEMax 3-TO MOPSAKY.
3. Bu3HaueHHs BIUIMBY aMIUNITYJM KEpylO4Oro CUTHAlIy Ha 4Yac MEepPEeMHUKAHHs, XapakTep Ta

TPUBAITICTH ONITHMAJILHOTO ITEPEXiTHOTO MPOIIECY .

4. BusHaueHHs BIUIMBY IOYAaTKOBHX YMOB Ha XapaKTep HepexiJHOro MpoLecy Micis MOPIBHIHHSA

nepexony 31801308 1.

5. BusHauuTH TPaBOMIPHICTH 3aMiHU CHCTEMH BHUCOKOTO (4-ro) TOpPSAKY €KBIBAJICHTHOIO

CUCTEMOIO OUIBII HU3bKOTI'O MOPSIKY.

YucenbHe MOJENIOBaHHA HEOOXIHO NPOBOAMTU Ui 3a0e3NedyeHHs BHOpPaHOro KpuTepis
ONTUMANILHOCTI. B HamoMy BHNAgKy I€ IIBHIKOMISA: MpPH IOMY 3HAXOIATHCS MOMEHTH
MEPEKITIOYEHHS 1 TPAEKTOPIi ONTUMAJIBHOIO 1 KBa310NTUMAILHOTO MPOLECY. YIPaBIiHHS POLIECOM
Mae OyTH TIO TPOTPaMHOMY TMPHUHIUITY. 3MI1MCHIOBATH HEOOXIAHO N abo 3 mMepeKIIoueHHS
KEepyI04oro AisSTHHS BIAMOBITHO B CUCTEMI N-TO MOPSAIKY Ta EKBIBAJICHTHINH CUCTEMI.

[Ipukian.

Binomuit Burnsg nudepeHiitHoro piBHIHHS 4-T0 TOPSAAKY

y4 — U _ 4ylll _ 6}/” _ 4y1 _ 1
Ta Burnsg ekBiBaJIeHTHOTO HOMY JAU(EPEHLIHHOTO PIBHAHHS 3-TO MOPSAIKY
y""=U—1,550295y" —2,29125y" — y

Benmuuna ynpasminas gopisaroe U =1,5

HeoOxigHo 3HaliTM mnapaMeTpu MEpPEeKIIOUEHHs Kepyrouoro MisiHHA JUIl CHUCTEMH
YIOPaBIiHHSA, 110 OMUCYETHCS JAHUM AUPEPEHLINHUM pIBHAHHAM 4-ro MOPSJKY Ta HapaMeTpu
KEepYyIoUoro AisiHHA JJIi CHUCTEMH YMPABIIHHSA IO ONHCYETbCS EKBIBAJEHTHUM pPIBHSHHSIM 3-TO
nopsiaky. Taki cami mapamerpu HeoOXiqHO 3HaiiTH 3a ymoBu U=2 ta U=3.
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Pimenns miei 3aa4i BKIIOYae BU3HAYCHHS TApAMETPiB KEPYIOUOTo JisTHHS TPHU JOCATHEHH]
MiHIMaJIbHOTO 3HaYEHHS I1TbOBOT QYHKIIIT (6).

[Ticns oOumcnenHs MiHiMmizanii ¢GyHKOii OTpUMaHO HAcTymHUI pesynbrar. [lapamerpun
NEPEKIIOYECHHS KepYIUoro JisTHHS JAOPIBHIOIOTH: JJIi CUCTEMH, IO OMUCYEThCS TU(EpEeHIIHUM
PIBHSHHSM 4-TO TIOPSIIKY:

t; = 0,06797063
t, = 0,2380186
t; = 0,2857342
t, = 0,3107794
JJis eKBIBAJICHTHOT CHCTEMH, 1110 ONUCYEThCS TUPEPEHIIMHAM PIBHSIHHSAM 3-TO TIOPSIKY:

t, = 0,1404903
t, = 0,3759539
t, = 0,4847066

Ile#t pe3ynbTaT OTpUMaHUM, KOJM KPOK iHTerpyBaHHs ckiagae 0,5 % dvacy mepexigHoro
nporecy. [Ipubau3Ho 3a 15 XBUIMH Yacy po3paxyHKy OTPUMaHHUN pe3yiabTaT. AHAJIOTTUHUM YHHOM
oTpuMaHi pesyibratd ;g U =2 1a U =3.

PesynbraTt 00pOOKH TaHUX YMCEIBHOTO EKCIIEPUMEHTY 3Be/IeH] B Ta0uI. 1.

Tab6mums 1
MomeHTH IEpPEeKITIOYEHHS KEPYIOUOTO JISTHHS JIsl CUCTEM 4-T0 1 3-TO TIOPSAIIKY

[Mopsimok MoOMeHTH NEPEKITIOYCHHST  KEPYIOUOTO JisTHHS
PIBHSIHHS Uu=1,5 U=2 u=3
4- it t, |ty | ts | ta | &0 | & | s | ta |ty |t | ts | t,
0,07023(029/031/061|0,190,28 |0,30|0,050,18 | 0,26 | 0,27
3it t, t, ts t, t, ts t; t, ts
eKBijaﬂeHTHHﬁ 0,14 0,38 0,48 |0,13 0,35 0,45 |0,11 0,31 0,41
My

3 anamizy Ta0uuIi MOXXKHa 3pOOMTHM HACTYNHI BHCHOBKU: B pesynbraTi 4HCEIbHOTO
EKCIIEPUMEHTY MIATBEPKYETHCS MOMJIMBICTh 3MEHIIECHHS KUIBKOCTI TMEPEKIIOYEHb KEPYHYOTro
HissHHST  00’€KTOM  ympaBiiHHA. Po3poOneHa MeTonWKa JO3BOJSE 3HAXOMUTH MOMEHTH
MEPEKIIIOUCHHS KEPYIOUOTO MIsTHHS B ONTUMAJIbHINA 1 KBAa310OMTHUMAJIBHIN MO MIBHAKOII CHCTEMaXx.
AMIUTITYy1a Kepyro4doro JisSHHS 3MEHIIye TPUBAJICTh mepexinHoro mpomecy (mepexoay 3 0 B 1).
[pu 36inbirenni ammrityan (U) Kepyrodoro mistHHS B 2 pasd TPHBAIICTh MEPEXiTHOTO MPOLECY
3MEHIIY€EThCS 3arpONOHOBAHUA YHCETBbHUN METOJI, aJlfOPUTM 1 Mporpama OOYMCIICHHS MOMEHTIB
MEPEKITIOYCHHS MOYKHA BUKOPUCTOBYETBHCS JIJISI CHHTE3y ONTHMAJIBHHX 1 KBa3lONTUMAIBHHUX 32
IIBUKO/II€I0 CUCTEM YIIPABITIHHS.

BucnoBku. OOuncieHHs aHAINTHYHUM METOJIOM MOMEHTIB TEPEKIIOUCHHS PEJIeHHOTO
KepyBaHHS 00’€KTaMU BHUCOKOTO TOPSIKY B 3a/ladyaxX MIBUIKOMAII € CKJIQJHUM 3aBAaHHSIM. Tomy
MPOTIOHYETHCS YMCETBbHUIA METOJ ONTHMI3allii 3a MBUIKOIIEI0 CUCTEMH N-TO mopsaky. el meron
3HAYHO CIIPOLIy€ BHPIIICHHS 3a7a4yi OOYMCIEHHS MOMEHTIB INEPEKJIOYCHHS MijJ Yac yMpaBIiHHSA
00’ekTamMu OyIb-IKOTO TOPSAKY. MeToa TpUAaTHHA 1 Yy BHUIMAAKYy HAsSBHOCTI OOMEXEHb Ha
KOOpAMHATH 00’ €KTa. 3alpONOHOBaHUN B poOOTI pO3paxyHOK MOMEHTIB MEPEKIIOUEHHS KEPYIOUOT0o
JUSIHHSI CTBOPIOE MOJKJIMBICTH PAIliOHAIBHOTO TEPEXOAy BiJ TEOPETUYHO ONTHUMAJIBHOTO JI0
MPAKTUYHO PEATi30BAHOTO KBa31ONTUMAIBHOTO YIMPaBIIHHSA, 30UIBIIYIOYM IIBHIKOMAII0 CHUCTEMHU
HaBesieHHS. [IpoBeleHHMI YHCENBHUH EKCIIEPHUMEHT JIO3BOJIMB PEKOMEHIYBATH PO3IIHPUTH
BUKOPUCTAHHS ONTHUMAJIBHUX 3a IIBUIKOMICI0 CHCTEM Ha [iarma3oH MalOiHEepIiHHUX 00’ €KTiB
pEryJIIOBaHHS, JI€é Yac PO3pPaxXyHKy MOMEHTIB TEpPEKIIOUYEHHS KEPYIYOro MisiHHS TEPEBUIILYE
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TPUBAJICTh MPOIECY TMEPEeXOy 3 BHUXITHOTO CTaHy B TMOTpiOHE. 3a3gayieriap po3paxyBaBIIN
MOMEHTH MEpEKIIOYEHHS, MOXKHa KepyBaTH ()OPMYBAaHHS KEpYyHOUOro JisiHHA CHCTEMOIO
MIPOTPAMHOTO YIPABIIHHSA 200 CUCTEMOIO IO BiIXMICHHIO KOOPAWHATH PYXY BiJ po3paxyHKoBOi. B
pe3ynbTaTi YHCENBHOTO EKCIEPUMEHTY MIATBEPIKY€ETHCS MOMKIHMBICTH 3MIHEHHS KIJIBKOCTI
MEPEKIIOUYEHh KEpYyH4oro [JissiHHA 00 ’€KToM ympaBiiHHA. OTXKe, MOKpallleHHsS HIBUAKOJI]
po31uproe 00MOBI MOKIMBOCTI 3aC001B MPOTUNOBITPAHOT 000poHN CyXOmyTHHUX BiicbK 30pOiHHX
Cun Ykpaiau 1o o0CTpiTy OBITPSHUX MIUICH, SIKi JICTATH 3 PI3HUMU IIBHIKOCTSIMHU.
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Ph.D. Bogdanova O.G.

NUMERSCFL METOD OF CALCULATING SWITCHING MOMENT OF RELAY CONTROL IN
TASRS OF MAXIMUM SPEED

The dynamic qualities of typical tracking systems used to control the position of weapon barrels,
radar antennas, launchers, etc., are described by high-order differential equations. .The theorem about n-
intervals, well-known in the theory of automatic control, proved by O. A. Feldbaum, requires n (or n-1)
control actions, which leads to increased wear of relay switching devices and requires a sufficiently long
time to calculate the moments of optimal relay control . In this connection, there are limitations to the
application of optimal control of low-inertia systems. This means that during the technical
implementation of fast automatic targeting, it is necessary to implement a transition process that is
optimal in terms of speed in the automatic control system with a large number of control action switches.
In practice, it is undesirable to operate the drive with frequent switching. This leads to a large load,
reduces its reliability and causes rapid wear of its elements. This, in turn, leads to a decrease in the
reliability of the drive and to a decrease in the combat readiness ratio of the weapon. In this case, it is
expedient to move from optimal control to quasi-optimal by reducing the order of the differential equation
to the third [9]. Optimization in this case is implemented by three switching intervals of the control action
and is sufficiently fully investigated in the works of many authors [6, 7].

It is possible to expand the range of use of optimal control systems in the class of low-inertia
control objects if you calculate in advance the moments of switching in optimal and quasi-optimal systems
and determine the value of the parameter at these moments, and then control the switching either
according to the program (time) law or according to the deviation of the actual value parameter from the
one calculated at the time of switching.

The task of synthesizing a speed-optimal control system is reduced to the synthesis of a high-speed
system control device that would ensure the transfer of the state vector of the controlled object from the
initial point to the final point.
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The article proposes a method for calculating the switching moments of the control action, which
creates the possibility of a rational transition from theoretically optimal to practically realized quasi-
optimal control, increasing the speed of the guidance system. The rate of action increases as the speed of
the target increases and the distance to it decreases. The guidance drives of the weapons must provide
maximum speed in order to increase the possibility of destroying targets that fly at high speeds. The speed-
optimal process is described by a high-order differential equation. The number of switching moments of
the control action is equal to the order of the differential equation. This is known as the n-interval
theorem. Thus, the task of determining the optimal control is reduced to the task of determining the
moments of change of the control sign and the final value of time when the object is transferred from one
point of the phase space to another. The work provides a method for calculating moments of time by a
numerical method directly from the equation of the system. In this case, the solution of the problem is
simplified and practically not complicated when the order of the differential equation increases and when
there are restrictions on the phase coordinates of the object or in the case of a variable structure of the
object. The method also does not depend on the type of roots of the characteristic equation. The objective
function is also minimized numerically. The Nelder-Mead method is used to minimize it.[1] The
conducted numerical experiment confirms the possibility of representing the control system of the nth
order by an equivalent system of a lower order.

Keywords: switching moments, control action, control system, numerical method, optimal control,
quasi-optimal control, speed, transient process.
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AHAJII3 HEPCHHEKTHUB ITIEPEXOAY 10 BAHTAKIBOK 13 EJTEKTPUYHUM
IMPUBOJAOM Y HABYAHHI BOAIHHIO BIMCBKOBOCJIY2KBOBIIB 3C YKPAIHU

Y cmammi npoananizoeano nepcnekmueu 6npo6aiddceHHA €NEKMPUUHUX GAHMAINCIGOK Y
HasuanbHUll nPoyec ni02omoeKu 600iie 0 gilicbkosux nompeo. /locnioicenns 3ocepeodcene Ha aHanisi
cyuacnHozo cmany eneKkmpugikauyii 6anmaxrcnozo asmompancnopmy, ii npooéaem i HauOAUNCUUX
nepcneKkmue, @ maKodXHc Ha po32nadi akmyanvHoi npoodaemu ni0eUUEHHA eheKmUueHOCmI Kypcie 600IiHHA
a6mMomoOinNbHOl MEXHIKU 6 YM06ax 3pPOCMAHHA UIH HA RAlbHe ma HeodXionocmi onmumizayii
HABUANIbLHO20 NPOYECY, 8 MOMY YUCTL 3 YPAXYBAHHAM WIUPOKOT HOMEHKIAMYpU MPAHCHOPMHUX 3AC00i8,
APUBHAMUX HA 030POEHHA NPOMAZOM OCHAHHIX KIUIbKOX pOKi6 y 36'A3KYy 3 HAOGHHAM 6i0ciui
noenomacuwimaonin azpecii pociiicokoi hedepauii.

Y pobomi pozenadaemovca enekmpuunuil mpancnopm AK NEPCHEKMUBHA AJIbMEPHAMUEA
mpaouyistHum agmomoodinAM 3 08UYHAMU GHYMPIUWIHBO20 320PAHHA, 0COONUGO 8 KOHMEKCMI HAGUAHHA
600IHHIO, 3 YPAXYBAHHAM CYUYACHUX CBIMOGUX EKOHOMIUHUX | MEXHOJ02IYHUX MPEeHOi8, a MAKOHC
nonimuunum npoyecam 'y €C i NATO. Brnrwuenna y 2021 poui npodnemu 210011020 nomenaiHua i
30epesiceHHs eKo102il 00 nepeniKy oCHO6HUX 3azpo3 oe3neui Kpain-unenie NATO pazom i3 npacHeHHAM
Ykpainu 0o ecmyny 0o €C i NATO y naiibnusncuiii nepcnekmugi 000amKo8o RiOCUTIOE OOUINbHICMb
6NPOBAOIHCEHHA OibU eKON02IYHO De3neYyHUX MpPAaAHCHOPpMHUX 3aco0ie y cekmopi Oe3neku i 000ponu
Kpainu.

Ceped Kn0OU0BUX nepesaz 3ACHIOCYBAHHA eNeKMPUUHUX GAHMANCIBOK 0711 HAGUANbHUX yineil
6UOINIeH] 3HAYHI 3HUMNCEHHA GUMPAM HA RATUEGO U O00CTY208Y8AHHA; MOMCIUGICMYb IMimauyii pi3Hux
pedicumie pyxy ma Xapakmepucmuk pi3HUX 6uoie¢ mMpaHcnopmHUX 3Aco0ié; 30amHicCMb eneKmpoHHOT
cucmemu KepyeanHsa NOM'AKULY6AMU ROMUJIIKU HeO0O0CEi0UeHuUX 600iié; npocmoma 00C/1yz08y6aHHA ma
GUCOKA eKOHOMIYHICID 6 YM08aX HAsUaNbH020 yukay. Llvomy 6 3nauniii mipi cnpuse cneyughixa npoyecy
Haguannsa 600iNHIO (wacmi 3yRUHKU, HU3bKA CEPeOHs WEUOKICHb, MAIUIL 00006Ull nPODdiz Mouio).

Ilouamox nocmynoeozo 6np08adIHCeHH:A eNeKMPUUHO2Z0 MPAHCHOPMY Hacamneped y MUuioeux
HaguanbHUX RIOPO30iNAx 6dHce CbO200HI U2NAVAE YIIKOM OOUINbHUM [ MOIICE CIMAMU BANCTUBGUM KPOKOM
00 0Oinbw wupoxoi enekmpughikayii aemomoodiILHO20 Mpancnopmy 6 ceKkmopi desneku ma 0060poHu
Ykpainu.

Knrouosi cnoea: 600innsa, niozomoeka 600iie, AaHMANCHUTL MPAHCHOPM, e1eKMPUYHUIL RPUBIO,
drive-by-wire.

Beryn Ta mocraHoBka 3aaavi. BUmycKHUKM BHIIMX BIMCHKOBHX HABYAJIBHHMX 3aKJIaJliB
(BBH3) Ta BiiichbKOBOCTY>KOOBIII TEBHUX CHEIIAIbHOCTEH OOOB'I3KOBO TMOBHMHHI MPOWTH Kypc
BOJIIHHA aBTOMOOUIBHOI TEXHIKM, MaTH TMOCBimueHHs Boxis kateropii C (y AesSKHX BHUNAIKax
I0JaTkoBO 1 kateropii B) Ta BMITM KepyBaTM BaHTaXHHM 1 JIETKOBUM aBTOMOOLIBHUM
TPAHCIIOPTOM.

Aptomkona BBH3 (um inmoi BigmoimHoi ycraHoBu MOY) 3a0esmneuye BHUKIaJaHHS SK
TEOPETHYHOI, TaK 1 MPAKTUYHOI CKJIAJIOBOI, MIABOASYM KypCaHTa JI0 3/1a4l ICIIUTY B CEPBICHOMY
entpi MBC.

VY Xomai HaBYaHHS KOXKEH KypCAaHT Ma€ MPAKTUYHO HAi3auTu 10 60 romuH [1]. BogHouac Ha
OJIHy TOAHMHY BOJIHHS BAHTAKHOTO aBTOMOOLIA BHTpadaeThcss Bim 15 mo 20 nmiTpiB mambHOTO
(3anmexHO BIJ OCOOJIMBOCTEH BIpaB, IO BIANPANbOBYIOTHCS, Ta MoOAeNl aBTomoOuIst). OTxe,
3arajibHi BUTpPATH MajJbHOTO HAa HAaBYaHHS OJHOTO BiMCHKOBOCIYXOOBISI MOXyTh csrata 1000
JITPIB, @ HA CTO YOJIOBIK (TUIIOBUM 0OCAT HaBYAJIBHOTO MOTOKY) — Bif 100’000 mitpiB (61151 80 T).

VY 3B'3Ky 3 MOBHOMAacCIITAaOHMM BTOPTHEHHSM pOCIHCHKOI Qeneparii Ha TEPUTOPIIO
HE3JIC)KHOI YKpaiHU BHHHUKIM MPOOJEMHU SK 13 BapTICTIO 1 JOCTYIHICTIO HEOOXITHOT KITBKOCTI
MAJIBHOTO, TAK 1 3 MIMPOKOI HOMEHKJIATYPOIO ICTOTHO BiIMIHHUX (3 TOUKH 30py HPOIECY BOJIHHS)
TPAHCIIOPTHHUX 3aC00i1B, M0 CTOATH Ha 030poeHHs 3C YKpainu, siKa 111e i HeTepepBHO 3POCTAE.
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OpHuM 31 NUIIXIB BHpIMIEHHS IMX NPOOJEM € BIPOBAHKCHHS y HAaBUAIBHUN MpOIEC
ABTOMOOINBHOT TEXHIKM 3 €JIEKTPUYHMM TMPUBOJOM (3HAUYHO EKOHOMIYHIIIMM 33 JBUTYH
BHYTpimHbOro 3ropsiHHs (/IB3) B ymMoBax 3aHSATh 3 BOMIHHS Ta HE3aJEKHUM BiJ ITOCTABOK 1
BapTOCTI MaJbHOTO) Ta CIEIiaJbHO PO3POOJICHOI CHCTeMOIo ympaiinusa drive-by-wire [2-4],
3MATHOIO SIK IMITyBaTH POOOTY IBUTYHIB 1 TPaHCMICIii PI3HMX THIIIB, TaK 1 BHUIPABIATH IIE€BHI
MOMUJIKM THX, XTO HABYA€ThCS, 3MEHIIYIOYM PU3MK TMOIIKOMKEHHS TEXHIKHM Ta CIPOIILYIYU
HABYAHHS CKJIATHUM MTPUAOMAaM BOJIIHHSI.

AHani3 octaHHiX aochaimkenb i myOaikauiii. [{inn Ha mampHe. PosrnsiHemMo auHaMiKy
3pOCTaHHS I[iH Ha TaJbHE 332 OCTaHHI 6 POKiB, 3yMOBJICHY SIK 3araJJbHOCKOHOMIYHUMH (haKTOpaMH,
TakK 1 HaCJiIKaMU BTOPTHEHHs POCIHCBKOI (heepallii Ha TepUTOPII0 Y KpaiHH.

bensun A-95 [5]. YV 2019 pomi cepenns 1iHa mporo 0eH3uHY cTaHoBWIA 28,6 TpH 3a JiTp. Y
nepmomy miBpiudi 2020 poxy BoHa Bnana no 21,8 rpH/n (BHACHIZOK 3HMKEHHS TMOMUTY dYepes
naugemiro covid 2019), mpote 10 KiHI POKY 3yMUHWIACH Ha mo3Ha4Mi 24,9 rpH 3a mitp. [Ipotsrom
2021 poky miHa 3pocia mo 30,4 rpH/I, HEe3BaXKAlOYM HA MPOAOBXKEHHS MaHieMmii, 1 30epiramacs
MpUOJIM3HO HAa TOMY X piBHI y niepiri 9oTupu micsii 2022 poky.

[Tpote Bxke 3 TpaBHs 2022 poky 1iHa A-95 miackouunna 1o 42,5 rpH/7, a HAPHUKIHII EPIIOTO
POKy oBHOMacIITaOHOI BiitHH csrHyna 51 rpa/a. [IpoTsrom nepmoi momoBuau 2023 poKy BapTiCTh
OCH3MHY TPOXM 3HM3HIIACA, JOCSTIIN MiHIMYMYy B 4epBHi (44,7 TpH/T), ane A0 KiHISA POKY BOHA
3HOBY 3pocina 52-55 rpu/n. Y 2024 micns HEBEIWKOTO 1 HETPUBAJIOTO CIIaAy Ha MOYATKy POKY IliHA
O€H3MHY MiJHsUIacs A0 54 TpH/N y KBITHI, a IEpeBakKHY YAaCTUHY JIPyroi MOJOBUHHU POKY TpUMaiacs
BumIe 56 TPH/J, IEMOHCTPYIOUX MPAKTUYHO JTBOPA30BE 3pOCTaHHs, TOPiBHIHO 3 2019 pokom.

Jluzenvne nanvme [6]. 3arajioM JuHAMIKa I[iH JW3EJILHOTO TAJIBHOTO 30IraeThCcs i3
JMHAMIKOIO IiH OeH3uHY A-95, a TOJ0BHA BIMIHHICTh MOJISTAE Y BIICYTHOCTI BUPAKEHOTO TPEHIY
JI0 3pOCTaHHA, MOuYMHa4u 3 Apyroi nmojmoBuHu 2022 poky. Tak, y 2019 pomi miHa au3eabHOTO
MajgbHOTO CTaHOBMIa Ot 28 rpu/it, a mpotsarom 2020 poky, sk i IiHa OESH3WHY, BOHA BIaja J0
24 tpu/n, Ta moyana BimHoBmoBaTHCS y 2021 pomui, carnyBmm 30 rpH/T HampuKiHIl poky. I3
MOYaTKOM TTOBHOMACIITAOHOTO BTOPTHEHHS p¢ IiHA TU3ENBHOTO MaJbHOIO IOoYaia CTPIMKO
3poctaTty (37 TpH/T Ha MOYATKY KBiTHS, 46 TpH/M y TpaBHI Ta 56 TpH/I y YEpBHI Ta JUMHI). 3 THX
mip, 32 BUHATKOM THMYacOBOTO 3HMKEHHs y mepuriii mososuHi 2023 poky (i3 MiHiMymoM Oins 44-
46 rpH/n y NUIHI), I[iHA AW3EIHHOTO MAJBHOTO 3HAXOIUThCSA y miamazoHi 52-55 rpa/m. OTxe, 3a
I'ITh POKIB BOHA TAKOXX 3pocia Maibke BIBIYI.

Ckpannenuii 2a3 [7]. Lina ckpamienoro rasy npotsarom 2019 — 2020 pokiB OyJia mOpiBHIHO
cTabuIbHOIO 1 TpuManack y aiamaszoni 11,8-12,7 rpu/n. Opnak Bxe mpotsrom 2021 poky BoHa
MOCTYMOBO 3pociia 10 19 TpH/1M, a 3 MoYaTKOM MOBHOMACIITaOHOTO BTOPTHEHHS P CTpIMKO
nigckoumnna 10 37-40 TpH/n y mepiriil moysoBuHI JiTa. Y Ipyrii MOJOBHHI POKY IiHA 3HU3MIACH 1
crabimizyBasnacs Ha piBHI 27-29 rpH/i1, a y 2023 por1ii 3HOBY JIeno BIaja y Mepiii MoJ0OBHHI POKY 1
TPaJULIIHO 3pOCia HAMPUKIHI OCEeHi, CArHYBIIH 33 rpH/1 y rpyaHi. [IpoTsarom nepioi nmosoBHHA
2024 poxky 11iHa Ta3y KoJMBajacs B Jiana3oHi 26-29 rpH/i, ogHaK BOCEHHU IoYajia JOBOJI CTPIMKO
3pocTaTH, CATHYBLIM 37 TpH/I HanpukiHi cigHst 2025 poky. OTxe, Ha Tii ABOPA30BOT0 3pOCTAHHS
IiH Ha OCH3WH 1 JAU3eNbHE MaJlbHe, CKPAIUICHWH Ta3 3a II'STh POKIB TMOJOPOXKYaB HaMOLIbIIE —
(aKTUYHO BTpHYI.

3pocmannsa akuyuznozo nooamky na naavne. 3 01 BepecHs 2024 BCTynuB B CHIIy 3aKOH
Ne3878-IX “Ilpo BHecenHs 3miH 10 IlogatkoBoro koiekcy VYKpaiHM IMIOJI0 IMIUIEMEHTalii
MOJIOXKEHb akTiB mpaBa €C 110710 aKIIM3HOTO MOAATKy ’, siIkuid nepeabdayae nmoeramnue (3 01.09.2024
p. mo 31.12.2027 p.) miABMINEHHA AKUM3HOTO IOJATKy HA TMajbHE IO MIHIMAJIBHOTO pIBHS,
BCTaHOBJICHOTO B €Bporeiickkomy Coro3i [8].

Bracninok nepmux neox migsumieHs (01.09.2024 p. ta 01.01.2025 p.) BennuuHa akiu3y (3a
1000 niTpiB) 3pocia HACTYITHUM YHHOM:

- Oen3uH — 3 €213,5 no €271,7 (+27,3%);
- nu3enbHe nanbHe — 31 €139,5 mo €215,7 (+54,6%);
- CKparuieHui ra3 (mpomnan-oyTan) — 3 €52 1o €173 (+326,7%).
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3ayBakUMO, IO HaBENIEHI TYT BIJICOTKH € 3pOCTaHHSAM CaMme€ akIu3y, a He (aKTHYHOI I[iHH
MPOJaXXy MallbHOTO, BIJICOTKOBE 3POCTaHHsS SIKOI caMe 4Yepe3 MiABUINCHHS aKIW3iB € 3HAYHO
MEHIINM (TIepepaxyHoK y TpUBHI i3 po3paxyHKy €1 =43 rpH):

- OensuH — €0,0582 na 1 1 (+2,5 rpu/n);

- mu3enbHe mansHe — €0,0762 Ha 1 1 (+3,3 TpH/N);

- cKparuieHuii ra3 (mpomnan-0ytan) — €0,121 va 1 1 (+5,2 rpu/m).

[Micns ¢inanpHoro eramy minBumeHHs akmu3iB 01.01.2028 poky Bemnumnaa crtaBku (i 11
3arajabHE 3pOCTaHHA) Ta PE3yJIbTyI0Ue MiJBUIICHHS LIHU | J1 MajJbHOrO0 CTAHOBUTUMYThH (32 YMOBH
HE3MIHHOTO KypCy T'PUBHI 110 BiIHOIIEHHIO JI0 €BPO):

- OensuH — €359 3a 1000 1 (+68,1%); +6,3 rpH/m;

- mu3enpHe manbHe — €330 3a 1000 1 (+136,6%); +8,2 rpH/1;

- CKparuieHui ra3 (mponan-oytan) — €250 3a 1000 i1 (+380,8%); +8,5 rpu/m.

ToOTo oviKyBaHE 3pOCTaHHS BaPTOCTI, HANIPUKIIA, TU3EIHLHOTO MaIbHOTO 3a 2025-2027 poku
CTAaHOBUTUME OIS 5 TPH/N NUIIE BHACHIJOK MOJANBIIOTO IMiIBUIIEHHS CTaBKU aKLM3iB (32 YMOBU
CTabUIBHOTO Kypcy rpuBHi!), mo craHoBuTh Oins 10% Bix pUHKOBOI BapTOCTI AM3EITHHOTO
MaJIbHOTO CTAaHOM Ha cidueHb 2025 poky.

Anvmepnamueu opzaniunomy najabHomy. 13 HaBeIEHOTO OTJISAY TUHAMIKH 3POCTAHHS IIiH
aBTOMOOIIBHOTO MATbHOTO Ta IpadiKy MiABUILIEHHS aKIIU3HOTO MOAATKY Ha HHOTO CBITYaTh MPO TE,
0 HWMOBIPHICTh ICTOTHOTO 3HIDKCHHS IIIH MMAJBHOTO y MaiOyTHROMY € BKpaid Maior. OTxke,
MOCTAa€ JIOTIYHE MUTAHHS TOLIYKY €KOHOMIYHO JIOIUIBHUX albTePHATHB OPraHIYHOMY MalbHOMY Ta
aBToMoOUTsIM 3 JIB3 sk mns Kypcy BOZIHHA aBTOMOOLTBHOI TEXHIKH, TaK 1 sl 3a0e3ledeHHs
NpUHANMHI YacTUHY JoricTUkH 30poitHux Cuit YKpainu.

[HIIMM BaXXKITMBUM CTHMYJIOM TOUIYKY aJIbTEPHATHB OPraHIYHOMY NalbHOMY € BEJIHMKHA
3araibHUM BIUTMB 30pOMHUX CHJI JAep:kaBH Ha kiiMar [9]. B ocTanHi gecstupivyus 1e TUTaHHS
aKTUBHO BUBYAEThCS K MiHIMyM KpaiHamu NATO ta €C, ski po3risgaroTh 3MiHY KIiMaTy He
JUIIe SK OJHY 13 HaMOIIbIIMX MaWOyTHIX 3arpo3 Oe3merli KOHTUHEHTY, aje K 1 MOTCHIIHHUIMA
pyuriil pisHOMaHITHUX AecTabinizyrounx mporneciB [10]. 3 ornsaoM Ha cTpareriuHe MapTHEPCTBO
Vkpaian 3 NATO 1 €C, a Takox Ha Hamipu BCTymy J0 000X Oprasi3aiii, TUTaHHSI PO3TIISITY
MOJKJIMBOCTEH €(EKTHUBHOIO 1 JOUUIBHOTO BHPOBa/KEHHA ‘“3eneHux’ TexHodoriii y 3C Ykpainu
MOCTA€E Y 30BCIM 1HIIIOMY CBITJII.

BaxnBoro 0cOOMUBICTIO eKCIUTyaTallii TPaHCTIOPTHUX 3ac00iB Ha 3aHATTAX KypCY BOJIHHS
ABTOMOOUIBHOI TEXHIKH € pyX 13 HU3bKOIO (y CEepeaHhOMY) IIBHJKICTIO Ta BEIUKOK KUIBKICTIO
3YNUHOK, CXOKHUH Ha TinepTpodoBaHU BapiaHT pyXy y MICBKOMY LMK (OCOOIMBO TaKi BIIPaBH, SIK
MapKyBaHHsS, MaHEBPYBaHHS, PO3BOPOTH, PyX 3aJHIM XOJOM, IMPOi3J] MEepeXpecTh 1 3ali3HUYHUX
nepei3aiB, MOAONAHHS TEPEIIKOA, pyX Mo OE3IOpiKKI0O Ta B OCOONMBO CKIATHUX YMOBax,
OykcupyBaHHs To11o) [1]. HaBiTh mpu BiampaltoBaHHsI pyXy B KOJIOHaX Ha MIOCCE MIBUIKICTh PYXY
3a3BHYail CTAaHOBUTH 10 25-30 KM/ToA, a MiJx yac BUKOHAHHS 0araThOX CTaHJApTHHUX BIIPaB BOHA
ctaHoBUTh Outss 10 km/rox. HacmimkoMm Takoi crnenmudiku peXuMy pyXy € 3HadyHE 3POCTaHHS
PO3X0/ly MaJbHOTO aBTOMOOLISIMH 13 TPAAULIHHUMHU IBUTYHAMH BHYTPIIIHBOTO 3rOPSIHHS BITHOCHO
710 (paKTUYHO TOJI0JIAHOT aBTOMOO1JIEM JTUCTaHIII].

[Tpobnemu miABUIIEHHS PO3XOAY NAJBHOTO Y MICBKOMY LUK pyXy OyJia OJHI€I0 3 OCHOBHUX
MIPUYHH TTOSBH T1OpUIHUX aBTOMOOLUTIB, 3/IaTHUX PEKYyNepyBaTH YaCTUHY €HEPrii mpH raJibMyBaHHI
3aBISKM pekynepyuiil rampmiBHiA cucremi [11, 12]. OgHak iCTOTHMM HEIOJIKOM TiOpUIHUX
aBTOMOOUTIB € IyOJIFOBaHHS CHUCTEM 1 YCKIAmHEHHs OyIOBM TpaHCMICIi IJIs 3a0e3redyeHHs iX
OITUMAaJIBLHOI B3aeMOI].

[Ipore mOCATHEHHS OCTAaHHIX JBOX JECATHUPIY Yy PO3pOOI aKyMyJIsTOpHHX Oarapeit
JTO3BOJIMJTM CTBOPEHHSI TOBHICTIO E€JIEKTPUYHOTO aBTOOYCHOTO Ta BaHTA)XHOTO aBTOMOOITBLHOTO
TPAHCIIOPTY, BUKOPUCTAHHSI SIKOTO € €KOHOMIYHO JIOIIJIBHUM SIK Y MICBKOMY ITUKIII PyXYy, TaK 1 JIst
MDKMICBKHX TIepeBe3eHb (32 yYMOBHM HAasiBHOCTI BIAMOBIAHOI iH(pacTpykTypu). bimbm Toro,
eneKkTpudiKaIls K JOTICTHYHOTO TPAHCIOPTY, TaK 1 JACIKUX 3pa3KiB OOWOBOI TEXHIKH ChOTOJHI
aKTUBHO po3risinaeTbes Ha piBHI NATO sk oauH 31 NUIAXIB 3MEHIICHHS BHUTpPAT Ta BHECKY
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30pOMHMX CWJI y TpoTHIi0 3MiHI kiimary [13,14]. TlpukiagamMu Takux MPOrpaM € OCHAIICHHS
riOpUIHOI0 CHCTEMOIO ICHYIOUMX YOTHUPHKONICHUX OponerpancnoprepiB (Benmka bputanis),
enekTpudikamis  HeOoloBoro  yorictuctuyHoro  TpaHcnopty  (CnoBampka — PecmyOuiika),
eneKkTpudikallis JIOTiCTUYHOTO TPAHCIIOPTY MOPTOBOI iHpacTpykTypH (Typeuuunna) [13].

[MuTanHs po3poOJIeHHST MalIUX aBTOMOOLTIB (0arri) miABHINEHOI MPOXIAHOCTI 13 T1IOpHIHIM
MPUBOIOM Ul BIHCBKOBOTO 3aCTOCYBaHHS pO3Miisfanocs iy BITYM3HSIHOMY BiiiCbKOBO-
MIPOMHUCIIOBOMY KomIuiekci [15].

Cepen nomaTKoBHX mepeBar enekrpudikaiii TpaHCIOPTHHX 3aco0iB ekcreptu International
Military Council on Climate and Security Big3Ha4aroTs [14]:

- 3MEHIIICHHS 3aJIEKHOCTI BiJl IMIIOPTY MAJIMBHO-MACTHIILHUX MaTepiajiB, I[iH Ha CBITOBOMY

PUHKY Ta CKJIQJHI JIAHIFOTH TIOCTaBOK (IO SICKPABO MPOSIBIIIOCS B MEPIINH PiK BTOPTHEHHS

pd B Vipaity);

- 3pOCTaHHS JUHAMIYHHX XapaKTEPHCTUK (3aBASKH OCOOIMBOCTSAM pPOOOTH EIEKTPHYHOTO

MIPUBOY);

- M ABUIIEHHS CKPUTHOCTI TEXHIKMA BHACIIIOK 3MEHIIEHHS 11 ITyMHOCTI Ta HarpiBaHHS;

- 3MCHIIEHHS MOTpeOH B OOCIYroByBaHHI MEXaHIUHUX MiJICUCTEM, a TAaKOX IX 3araibHe

CTPOIIEHHS;

- IPOCTE 1HTErPYBAHHS CUCTEM aBTOHOMHOT'O YU AMCTAHIIIMHOIO YIpaBIiHHS Ta KOHTPOJIIO 32

TPAaHCIIOPTHUMH 3aC00aMH;

- 3MEHIUEHHsA IIKOJM HaBKOJMIIHBOMY CEpelOBUINY B XOJl OoHoBUX il 3aBIsSKU

3MCHIIICHHIO 00CATIB BUTIKAHHS MMAJTMBHO-MACTHIIEHAX MATEPIaIiB 3 MONIKO/KEHOT TEXHIKH.

3BiCHO, eneKTpH]iKallisi aBTOMOOIIBHOIO TPAHCIIOPTY TATHE 3a CO000 I 3HaYHY KUIbKICTb
n00pe BiIOMHX MPoOJIeM, TaKUX SIK OOMEXEHHUH 3armac X0y Ta JOBIHH 4ac 3apsiikd (OPiBHSHO 3i
3BMYAlHUMU aBTO), BeJIMKa Maca ¥ 00'eM aKkyMmyJssITOpiB, HEJOCTaTHS 1HPPACTPYKTypa 3apsIHUX
CTaHIII{, 3HAYHO BHWIIa MOYATKOBA BapTICTh TPAHCIOPTHHUX 3aCO0IB TOPIBHSIHO 13 JAW3EITHHUMHU
aHaJIOraMHM, BUCOKA BapTiCTh 3aMiHU W yTUIII3allli akyMyJIITOpHUX OaTapeit Towlo.

OpHak came A TUX 33/ay, IO MOCTAIOTh B XOMA1 KypCy BOJIHHS aBTOMOOITBHOI TEXHIKH,
IIPAKTUYHO BCl 3a3HAY€H1 HEJIOJIKU €JIEKTPUYHOIO aBTOTPAHCIIOPTY BUSBIIAIOTHCS HEPEIEBAHTHUMHU
(BHACTIIOK TOPIBHAHO MAJIOTO CEPEIHBOA0O0BOrO MpoOiry, mepeOyBaHHIO MEPEBAXKHY YACTUHY
4yacy B M&Xax aBTOAPOMY Ta BIJICYTHOCTI HEOOXITHOCTI IEPEBE3CHHS 3HAYHUX BaHTAXIB).

Metoro 1i€i pobOTH € aHali3 AOIUIBHOCTI Ta MEPCHEKTHB MNEPEeXOAy [0 BaHTAKHUX
ABTOMOOWTIB 13 €JIEKTPUYHUM MPUBOJIOM Y KypcCi BOJIHHS aBTOMOOLIBHOT TEXHIKH JJISI KYPCAHTIB 1
BilICBKOBOCITYKOOBIIIB.

Buknan ocHoBHoro marepiasy. [leprni enexkTpudHi BaHTaXIBKH 3’ SIBHJIMCS I1I€ HA MMOYATKY
XX CTOMITTS, KOJU ENEKTPONPHUBOJ, 3HAYHO MPOCTIIIMHA 32 JBUTYHU BHYTPIIIHBOTO 3TOPSHHS,
HEPITKO BBa)KaBCs OLIbII ONTUMAJIBLHUM (3BICHO, BHACIIJOK MaJOTO 3amacy Xojay, JHUIe Yy
IIMPOKOMY CIIEKTpi 3a1ad MiCbKOi JIOTiCTHKH). | BXKe TOMl €JIeKTPUYHUI TNpuiax HaWCHIIbHIIIE
3apeKOMEHIyBaB ce0e y KOJIi 3a/1a4, OB’ I3aHMX 13 HEOOX1THICTIO YaCTUX 3YMUHOK, MPOTITOM SIKUX
JIB3 MapHO BHMTpaya€e MaJUBO Ha XOJOCTOMY XOMAi (SICKpaBUM MpPUKIAJOM € BUBI3 CMITTS MU
aBTromo0u1b Electricar DV4, nio excrmyatyBaBcsi y M. bipmiarem, Anrmis, 3 1938 mo 1971 pik
[17]). 3ayBaxkumo, 110 y Ti 4acH MOXIIMBOCTI peKymeparii eHeprii aBToMoOLIsI Ha TajibMyBaHHI
3a3Buuail Oyiu JA0BOJII 0OMEXEHUMHU a0o0 B3araji BiJICYTHIMH, a TIOsIBA Cy4acHHUX MacoBuX brake-
by-wire cucrem y cepenuni 90-x pOKiB Hajana €JICKTPUYHOMY IPHUBOJLY Ha aBTOTPAHCIIOPTI
nonatkoBoi mepeBaru Haa JIB3, ocoOmuBO y MiCBKOMY HHKII pyXy Ta Ie OLIbII CHEIUpIYHUX
3aCTOCYBaHHAX, 10 SKUX BIIHOCATHCS 1 KypCcH BOJIIHHSI.

B ocranHniii yac enextpudikallisi BAHTaKHOTO TPAHCTIOPTY /1€ BUCOKUMH TEMITAMH, OCOOJITUBO
y CIIA, €Bponi Ta Kwurai. BUpoOHMKH NpPONOHYIOTH €JIEKTPUYHI BaHTaKIBKM BCIX THIIIB,
MOYMHAIOYM 3 HAWOUIBII JIeTKOi Kareropii 1 3aKiHYyHOUHM BaXKUMH TpeujaepamMu 1 Kap’ €pHUMH
camockuaaMu. lle crano MOXJIMBUM y TOMY YMCI ¥ 3aBASKM HM3II KJIIOYOBHUX 1HHOBAIH, 110
3po0OWIIM  €NIEKTPUYHI BaHTAXIBKU KUTTE3NATHOK aJIBTCPHATUBOIO TPATUIIMHUM HU3EITHHUM
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aBTOMOOUISIM. OCHOBHMMHM CEpEJl HUX € YJOCKOHAJEHHSI aKyMYJATOPHUX TEXHOJOTIH 1 PO3BUTOK
1H(PaCTPYKTYpH MBUIKICHOI 3apSAKH.

Axymynamopni o6amapei. 11libHICTE eHeprii B aKyMyJISTOPHHX OaTapesx TMpPOTITOM
OCTaHHBOTO JECATHIITTS 3pocTana MpUOIM3HO Ha 5-7% mopiuHo. [i 3HaYeHHs y cydacHUX JiTiii-
ioHHUX Oatapesix csarae monazn 300 Bt roa/kr nopiBastHO 3 mpubmmsao 100-150 Br-roa/kr necars
pokiB Tomy. | meBHMI MOTeHIiand AN MOJAIBLIOT0 MOKPAIICHHS JAaHOTO TUIY aKyMYJISATOPHUX
Oarapeid Bce me 30epiraerbess [16]. Taki kommanii, sk BYD, CATL i Tesla nemepepBHO
BJOCKOHAJIOIOTh CIEIliali30BaHl akyMmyJsaTopu Oartapei s BaXXKOTO aBTOTPAHCIOPTY, SIKi
3a0e3MeuyroTh TOCTYIOBE 30UTBIICHHS 3amacy XOQy Ta MaKCHMAaJIbHO MOXIIMBOI MIBHIKOCTI
3aps/pKaHHA. AJbTepHATHBHHMM BapiaHT y Qopwmi miTii-3amizo-pochaTtHux Oarapeit mae ripimi
MOKAa3HUKK 3 TOYKM 30py eHepretmuHol mrmbHocTi (Outst 200 Br-rom/kr), mpoTe € 3HAYHO
Oe3neyvHIluM 1 3JaTHUM BUAAaBaTH OUIbLIYy TOTYXHicTh Ha 1 kr macu. BapricTe 000X TuMiB
Oarapeii Bke 3HaxoauThcst Ha piBHI $80 3a 1 kB1 rox (110 € mpuOIN3HO y TPH 3 MOJOBUHOIO pas3u
MeHIHM, Hik 10 pokiB Tomy).

HacniakoMm BKazaHOro mporpecy y TEXHOJOTIAX Oarapei, X CTPIMKOIO 3/ELIEBICHHS, a
TaK0’ MOCTYOBOTO PO3BUTKY MEPEKi MOTY>KHUX 3apsAHUX CTAHIlH € Te, 110 ChOTOAHI MPAKTHYHO
BCl BEJMKI aBTOBHPOOHUKM MAlOTh BJIACHI JIHIMKH EJIEKTPUYHUX BaHTaXIBOK. Jleski KpymHi
JIOTICTUYHI KOMIIaHii, sK Amazon, HaBiTh IUIAHYIOTh TOBHICTIO TMEPEHTH Ha EJNEKTPUIHHMA
TpaHCHOpT MpoTiarom HacTynHux 10-15 pokis.

Texniuni xapakmepucmuxu. OIHIEIO 3 HAWOLIBII BAXKIUBUX XAPAKTEPUCTUK EICKTPUYHUX
aBTOMOOLITIB, KOJIM MOBA #J1e Mpo iX MpaKTUYHE 3aCTOCYBaHH:, € CEpEe/IHs BUTpaTa eHeprii Ha 1 kM
MOJIOJIAHOT BIJICTaHi, SIKa 3a3BHUYail BUMIPIOETHCA Y KBT'TOI/KM 1 € TPSIMHM aHAJIOTOM BUTPATH
nanuBa y jitpax Ha 100 kM. JIOCTI/DKEHHIO 3aJIe)KHOCTI I[LOTO IOKAa3HUKA BiJl YMOB PyXy Ta
KaTeropii BAaHTaXIBKH OYJIO IPUCBAYEHO O0araTo HAYKOBUX poOIT, 3arajibHi pe3ybTaTH SKHX MOXHA
MiAOWTH HACTYITHUM YWHOM: CTIOKHMBAHHSI CY4aCHUX aBTOTpEHIepiB morparuisie y miama3oH Bix 0.8
o 1.9 kBrroa/km, ne MakcuManbHI 3HA4YeHHS BiAmnoBigaroTh 40-TOHHMM TpeiiepaM, IO
PYXaroThCs MBUAKICHUMH XailBeIMH, a MiHIMaIbHI 3HAYEHHSI — MICBKOMY ITUKJIY PYXYy BaHTa)KiBOK
Macoro 10-15 1 [18]. 3po3ymisio, 0 CHOKUBAHHS BaHTaKIBOK JIETKOI 1 CepeHhOI KaTeropii € mie
MeHIM, Hanpukiaa, Mitsubishi eCanter i3 3aBaHTa)XeHOO Macor 7.5 T cmoxkuBae Ourst 0.7
kBt-ron/xm [19].

BpaxoBytoum, 110 3Ha4Ha YaCTHHA 3arajbHOrO CIIOKMBAHHS €HEprii iiie Ha JOJaHHS OMopy
MOBITPST TIPH PyCl MO Tpaci Ha MaKCUMAIbHIM JO3BOJICHIN MIBUIKOCTI (HE3aJeKHO BiJl MacH
aBTOMOOUIS) 1 Ha HaJaHHS aBTOMOOUTIO KIHETHYHOI €HEeprii mpu po3roHax (MPOTOPIIHHO HOTro
Maci), a TaKOK Ha CHCTeMYy KOHIWIIIFOBaHHS KaOiHM TOIIO, TO Y KOHTEKCTI KypCiB BOJIHHS Ha
aBTOMOOUISIX 3 Macow OUTI 5 T MOXHa BIEBHEHO OYIKYBAaTH CEPEIHBOTO CIIOKHMBAHHS EHEPTii,
MeHIoro 3a 0.5 kBT-Toa/km, HaBiTh 32 YMOBH OiJIbIII YACTHX 3YNMUHOK, HIXK Y TUTIOBOMY MiCEKOMY
UK pyxy (Y T.4. 3aBISKH CHCTEMI peKyTepallii eHeprii).

o cTocyeThCcsl MOBHOI €HEPreTUYHOT €MHOCTI OaTapei, TO ii 3HA4EHHs, L0 MEPEBHIYIOTh
500 kBt rox (s TpeiinepiB 8-To Ki1acy) OUIbIIE HE BUTIISIIAIOTH (DAHTACTHYHUMH, SIK 1€ 2-3 pOKH
TOMy, a Scania B)KE€ MpPOIOHY€ cepiiiHi 3pa3ku i3 Oatapesimu y 728 kBt'roa. Ane Taki MiCTKi
Oatapei nilicCHO TOTPIOHI JHUIIE 71T HAHOUIBIII BAaHTAKOMITHOMHUX aBTOTPEHIIEPIB, M0 MPAIOIOThH
BUKJIIOYHO Ha Jy’Ke JOBTUX MapuHIpyTax. A JUIs MICHKHX YU PETiOHAIHUX IEPEBE3eHb BAHTAXKIBKAMH
13 3arajgpHOI0 Macoro 1o 10 T 3a3BuYaii HUJIKOM BHcTadae Oarapeit emuicTio 10 150 kBT rog.

3apsaona ingppacmpykmypa. OpnHielr0 3 OCHOBHHX TIpOOJEM IIEPeXOAy JIOTICTUKH Ha
EJICKTPUYHUI BaHTAKHUHN TPAHCIIOPT € HEOOX1THICTh MOMEPETHHLOTO CTBOPEHHS PO3BUHEHOT MEPEKI
MOTYXHUX 3apsSAHUX CTaHMii. | y po3pisi Ykpainu 1e nutaHHs € HalOUIbI TPpOOIEMHUM.

Skimo auist 3apsipKaHHs JIETKOBUX aBTOMOOWTIB 1 ()yproHiB IUIKOM JOCTaTHHO MaJIOTIOTYKHUX
CTaHIIH, KUIBKICTh SIKUX 13 KOXKHHM POKOM CTa€ BCE OUIBIIOI SIK y MICTax, TaK 1 mo3a IXHIMHU
MeXaMHu (HaIpHUKIIaJ, Ha BAKIIMBIN ChOTOHI JoTicTHuHIM apTepii Oneca-Peni, nosxkuHoro 61t 300 kM,
BXKE HAITIUY€ETHCS SIK MIHIMYyM 9 eNeKTpo3anpaBok 3a Mexamu Belnukux mict (Onecu ta [3maina).
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Ane nas MIBUAKOTO 3aps/KaHHS €JEKTPUYHUX BAaHTa)KIBOK MOTPIOHI Ty’Ke MOTYKHI CTaHLIi
sk miHiMmyM Big 300 kBt i1 Bumie, siki B YkpaiHi ¥ qoci nmpakTuyHO BijcyTHi. OMHAK TaKi BEJHKI
MOTY>KHOCTI HE € TPHUHIMIIOBO OOOB’SI3KOBHUMH, XOoua K OakaHi. AJBTEPHATUBHOIO € CTaHIIIl
CepelHbOi TMOTY)KHOCTI, TPHUKIAIOM SKHX MOXHa HaBecTH Mepexxy YASNO E-mobility
€HEepreTUYHO1 KOoMIaHli Yasno, sika Hallluye TUIbKHM o3a Mexxamu KueBa 26 enexkTposanpaBok 3
KOHeKTopaMu ToTyxHicTio Big 50 mo 180 kBt [21], mo Tpu 3 sKuX po3TamioBaHi Ha CTpPaTETiuHO
BaxmBUX Tpacax KuiB-JIpBiB, KniB-Opneca 1 Kuis-XapkiB (mpoTspkHicTIO MeHIe 500 KM KOXHA).
ToOTo oxna numie mepexa Ifi€el KOMMaHii 37aTHAa 3a0€3MEUUTH MOPIBHSIHO IMIBUAKE 3apsiaKaHHS
MIEBHOT KIJTBKOCTI TAJICKOOIHHUX BAaHTAXKIBOK HA OCHOBHUX TPAHCIIOPTHUX MAaTiCTPAJISTX KpaiHU.

Bapmicmub excniayamayii. Konu moBa e npo npodeciiiHe 3acTOCyBaHHS aBTOMOOITEHOTO
TPAHCIIOPTY, CTAa€ BaXJIMBOIO HE HOT0 MOYATKOBA 111HA, a 3arajibHa BapTICTh €KCILTyaTallii IpoTAroM
BCHOT'O TEPMIiHY €KCILTyaTaIlii.

Ha cworogni icHye ummano MmigiB Mpo BapTICTh EKCIUTyaTallli €JIEKTPUYHUX aBTOMOOLTIB,
3HAYHE YHUCIIO SKUX MPHUHILIO 31 chepu JTErKOBUX IUBIIBHUX €JICKTPUYHUX aBTO MEPIIUX MOKOMIHb.
BinpmricTs 3 X Mi(iB CTOCY€ETHCS BapTOCTI Ta CTPOKY NMPHUIATHOCTI aKyMYJISITOPHOI Oartapei, siki
Ha MOYaTKy enoxu enekTpudikamii mificHo 3anmumanu 6axkatu kpamoro. OKpiM TOTO TpaaMIliiHi
JITIH-10HHI aKyMYJISITOPU OYIITH 1 3JTUIIAFOTHCS TIOPIBHSHO HEOS3MEYHUMH CTOCOBHO CaMO3aiiMaHHS
y BUJKY J€(PEKTIB UM MOIIKOIKECHb.

Opnak 3a OUTBIIE HIXK JECATHPIYYSI HETIEPEPBHOTO BIOCKOHAICHHSI OLTBIINICTD 13 IIUX MPOOIIeM
Oyna y 3Ha4Hii Mipi BUpillIeHA YH, TPUHAWMHI, ICTOTHO 3MEHIIICHA.

Hampukman BapTicth 3amiHu OaTapei Braja MpOMOPIIHO BapTOCTI JITIH-IOHHUX €JIEMEHTIB,
TOOTO MPUOIU3HO Y TPHU pa3u, Y TOM yac sIK CepeqHs] TPUBAICTH 1i eKCIulyaTallii aeuio 3pocna. Y
BHMIIQJKy >, KOJM MOBa HJe came NpO BaHTa)XKHUH aBTOTPAHCIIOPT, cTapi OaTapei (ki Bce e
MOXyTh MaTh Bi 50 10 70% Bix CBO€i MOYATKOBOI €MHOCTI) BIIMIHHO MiAXOAATH JJIsi OpraHizamii
MOTYXHHUX CTAI[IOHAPHUX JHKEPEJT PE3ePBHOTO JKUBIICHHS, TOOTO iX KiHIIEBA BAPTICTH € JAICKOIO BiJI
HYJIbOBOI.

Cutyanisi 13 MOXEKOHEOE3MEUHICTIO 3aJIMIIAETHCS CKIATHOIO y BHUIAIKY 3aCTOCYBaHHS
JIETKUX JITIA-I0HHUX OaTapeil, ofHaK OiIbIN cydacHi JiTik-3ami30-pocdarHi Oartapei, TOTOBHUM
HEJIOTIKOM SIKMX 3aJIMINA€ThCS JIMIIE ACm0 OuTbla mMaca Mpu Til camili €MHOCTI, TMPaKTHYHO
1mo30aBJieHi 1i€i mpoOjaeMHu, a TaKOXK y 3HA4YHINA Mipi € ekoJoriuHo Oe3nedyHimumMu. OTKe PU3HK
BTpaTH YH MOIIKOPKCHHS TPAaHCIIOPTHOTO 3ac00y BHACIHIIOK 3aiiMaHHS CTa€ HE OUIBIIMM, HIXK Y
BHIAJIKy TUIIOBHUX JU3EIbHUX aBTOMOOLITIB.

OxkpiM TOTO, HEMEPEepPBHE 3POCTAHHS 3arajbHOTO YHCIA CJICKTPUYHHX BAaHTAXIBOK Yy cdepi
npodeciiHOl JIOTICTUKKM B OCTaHHI POKH BIIKPUIO MOXIUBICTH JUIsl CEPHO3HUX JOCIIHKCHBb
(hakTUYHUX BHTpAT HA OOCIYrOBYBaHHS I[LOTO BUAY TPAHCIIOPTY, @ TAKOX BH3HAYCHHS 3arajibHOi
BapTOCTI IXHBOI EKCILTyaTaIlii MpOTATOM BChOTO 1i TEPMIHY.

Hampuknan, BCTaHOBJIEHO, IO 3arajibHa BapTiCTh EKCIUTyaTallii THIIOBUX EICKTPUYHUX
BAaHTAXIBOK 8-TO KJacy i3 3amacoM Xoay A0 160 kM Bke € MEHIIOI0, HiXK Y HaWKpaIluX JU3eITbHUX
aHAJIOTIB. A y BWIIaJIKy BAaHTaXIBOK 3 3amacoM xoay Ourst 400 KM BapTicTh eKCIUTyaTallii Bike
3piBHSIACS 13 MU3ENbHUMH [22]. 3arasom, BUKOPUCTAHHS €JICKTPUYHUX BAHTAKIBOK y MICBKOMY
LUKII pyXy Ta CXOXHX 13 HUM 32 IPOo(disieM MOJENAX BKE € eKOHOMIYHO BHUTPAIIHUM, OCOOIHBO Y
JIETKIN Ta cepenHiil kaTteropisx [23].

Binmbin Toro, BapTiCTh eKCIUTyaTallii HOBOTO €JICKTPUYHOTO BaHTaKHOTO aBTOMOOLIS VOIVO
FH Electric 3 gampnicTio npodiry mo 300 kM (migepa miHilka enekTpomoOiniB VOIVO) mporsrom
CepenHBOro TepMiHy ekcruryaraiii (1.5 MIH. KM mpoOiry) OLIHIOETHCS MPUOIH3HO y MIBTOpa pasu
HIDKYOI0, HIK Y aHAJIOTIYHUX aBTOMOOLIIB TOTO X BUPOOHHUKA 13 AU3ETLHUMHU JBUTYHAMU [24].

Bapro nmomatu, mo Bci HaBEIEHI JOCIIDKEHHS IPOBOJMINCSA 3 ypaxXyBaHHSM IIiH Ha
€JICKTPOCHEPTito Ha piBHI kpaiH €C, AKuii € 3HaAYHO BUIIMM 32 I[IHY €JIEKTpOeHeprii B YKpaiHi.

VY BCiX 3a3Hau€HUX BUMAAKAX TOJIOBHUMHU (aKTOpaMU E€KOHOMIi € BUTpAaTH HA MAJIMBO, a
TaKOXX Ha OOCIIyroBYBaHHS JBHTyHa (BIACYTHI 3aMiHM MacTHJIa, TIOTOYHI Ta KammiTaJIbHI PEMOHTH
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TOIO), TajdbM (3HAYHO MEHIIUN 3HOC BHACHIJOK TaJbMyBaHHS Y TOMY 4YMCIl ¥ €JIEKTPUYHUMHU
JBUTYHAMU) TOIIIO.

3acmocysanna 'y Haeuanvhin cehepi. IloBeprarounch 0 TIMTAHHA BIPOBAIKECHHS
€JICKTPUYHOTO0 BAHTAXKHOTO TPAHCIOPTY came Yy cdepi KypciB BOIIHHS aBTOMOOUIBHOI TEXHIKH
BapTO BiJ3HAYMTH, IO OUTBIIICTH 13 3a3HAYEHHUX BUIIE HEMOJIKIB €IEKTPOMOOLTIB HE BiIrparoTh y
Hil TPAKTHUYHO HISIKOTO 3HAYEHHS.

A came, BpaxoBYIOYH MaJHii JOOOBUH NPOOIT 1 MOPIBHSIHO Maly Macy BaHTaKiBKH, a TAKOX i1
TUTIOBE BHUKOPUCTaHHS Oe3 BaHTaXy, BiJamazgae HEOOXIAHICTb y 3aCTOCYyBaHHI BHUCOKOBAPTICHUX
Oarapell BeIMKOi €eMHOCTI a00 TOpPIBHAHO HeOe30eyHWX JTiH-IOHHUX Oaraped (sSKi Jme Aemo
3MEHIIYIOTh BTPATy BAaHTAXKOII IHOMHOCTI IOPIBHSHO 13 JIiTii-3a1130-pocharHiumu OaTapesMu).

Tako’x MOBHICTIO BiAmangae motpeda y posraryKeHiid Mepexi 3apsiiHol iH(pacTpyKTypH, 060
TicJsl BUKOHAHHS BCIX HaBYAJIBHUX BIIPAaB aBTOMOOLII IIOJEHHO MOBEPTAIOTHCS B MapK, A€ MOXKYTh
3apsypKaTHCS MPOTSIroM Hodi (ToOTO y Oumbmiocti BumankiB moBme 12 roamn). Lle, pasom i3
MOPIBHSIHO MAJIOK0 i1l BAHTAXHOTO TPAHCIOPTY €MHICTIO Oarapei, HiBenroe W mpobiemy
3a0e3MeYeHHs] BUCOKOI MOTYXHOCTI 3apsSaHUX cTaHIii. Ha gomaHOK, MOMXJIMBICTH 3apsiKaHHS
MPOTATOM HIYHOTO TEpioAy MAO3BOJSE JOAATKOBO 3a0MIAJKYBAaTH, 3aBASKH 3HAYHO MEHIIIH
PUHKOBII BapTOCTI EIEKTPUKH Y HIYHUHA MIEPIOI.

[TaginHs eMHOCTI OaTapeil TPOTATOM eKCIUTyaTalii TaKoX CTaHOBUTH 3HAYHO MEHIIY
npooieMy, HiK y JIOTICTHYHHMX 3aCTOCYBAaHHSX, BHACHIJOK MaJjOro MIOACHHOTO MpOOiry, sKui
3MEHIIy€e 3HOC caMoi Oarapei Ta cTaBUTh MEHII BUMOTHU [0 ii 3aIMIIKOBOI €MHOCTI, JI03BOJISIIOUH
MIPOBOJIUTH ii 3aMiHy Ha 3HAYHO ORI Mi3HIX eTarax Jerpaaarii.

OpHOYacHO eNEeKTPUYHHMM TPHUBIA HAJae psa JOAATKOBHX mepesar. [lo-mepiie, HaBYaHHS
BOJIIHHIO TOB'SI3aHE 3 BEJIHMKOI0 KUIBKICTIO 3YNMWHOK TPH TPAIIOI0YOMY JIBUTYHI, @ TaKOX pyci Ha
HU3bKIM MIBUIKOCTI. 3 OMHOTO OOKY 1€ JIeII0 3MEHIIy€e BUTpalll, SIKHH HaJa€e CUCTeMa peKymneparii
€Heprii, ajie iICTOTHO 301TbIIIye €KOHOMIYHICTh TIOPIBHAHO ¢ aBTOMOOLIsIMHE 3 [IB3.

binbm Toro, drive-by-wire — komm'toTepu3oBaHa CHCTEMa KEPYBaHHS EJICKTPUYHUMHU
ABTOMOOUTSIMH — BiJIKpMBa€ HEMMOBIPHI MOIIMBOCTI 3 MiBHILIEHHS THYYKOCTI HaBYaHHA. A came,
iMiTamii pi3HUX BHUIIB aBTOMOOLTIB 1 JBHUTYHIB, a TaKOX pI3HUX PEKHUMIB 1 yMOB iXHBOI
eKCIUTyaTallii, 0 € HEMOXKJIMBUM TPU 3aCTOCYBaHHI TPaJAULIIHHUX aBTO.

EnexTtpuunnii OBUTYH 3MaTHUNM DPO3BUBATH BEIWUKMA KPYTHHH MOMEHT HaBITh HA MaJlUX
obeprax, mo € HemoxumBuM ans JIB3. I Bxke cama mo coOi I 3JaTHICTh € Ay»Xe KOPUCHOK Y
0araTbOX MPaKTUYHUX cUTyalisx. OAHAK y KOHTEKCTI HaBYaHHS BOHA JI03BOJISIE €IEKTPHUUYHOMY
JIBUTYHY IMITyBaTu poOOTy IBUTYHIB BHYTPIIIHBOTO 3TOpSIHHS (ajieé HE HABIAKM) PI3HUX BUJIB 1
xapakTepucTuk. Hampuknazn, 1jisi 03HaOMIJIGHHS 3 TOBEIIHKOIO MEBHUX THUIIIB TPAHCHOPTY YH
Mojeneld aBToMo61iB. PerenbHO po3pobiieHa HporpaMHa CUCTEMa MOXKE YacTKOBO IMITyBaTH
JTUHAMIKY 3aBaHTa)KEHOTO aBTOMOO1JISI HaBITh 32 BIJICYTHOCTI BAaHTaXYy.

I ocranHbOlO (HE 3a BAXJIMBICTIO, a JHMIIE 3a MEperikoM) ii MepeBarol0 € 31aTHICTb
“mpobayaTi’” MOMMJIKH BOJIS y CHUTYyallisX, 3JaTHUX MPHU3BECTH 0 TMONIKOHKCHHS JIBUTYHA YH
TpaHCMICii 3BUYAHOTO aBTOMOOLUISA, SKI YaCTO TPAIJISIOTHCS caMe 13 HEJAOCBITYCHUMHU BOisIMU-
IOYAaTKIBIISIMU.

BucnoBku. IligcyMOBYIOYM, MOXEMO BHJUIMUTH HACTYIIHE: 3 OJHOrO OOKYy, PHHOK
EJEKTPUYHUX BAaHTXKIBOK HJe (paKTMUYHO THUM CaMHUM IUISIXOM, IO 1 PUHOK JIETKOBHUX, TOOTO BiH
MOCTYMIOBO PO3BUBAETHCS PA30OM 13 3JICHICBIIAHHSM CaMUX aBTOMOOLTIB 1 PO3BHTKOM 3apsiaHOi
iHppacTpykTypu. Ha choromni Bke HeMae OJHMX CYMHIBIB, IO 3a JIEKUIbKa POKIB €JICKTPHYHI
BAHTQXIBKH CTaHYTh HE MCHII BaXUJIMBOKO CKJIAJOBOI ITUBUIBHOI JIOTICTUKH, HIX CBOTOIHI €
aBTomo0O1mi 3 JIB3.

OpnHak, TOMpH BCI HaBeJEHI MepeBard 1 JOCTaTHIA BHOIp Cy4YyaCHHX 3aKOPIOHHUX 1
BITYM3HSAHUX €JIEKTPUYHUX BAaHTAKIBOK HAa PUHKY YKpaiHU, OUIKyBaTH Ha IIMPOKE BIPOBAHKCHHS
enekTpuaHoro Tpancnopty y 3C YkpaiHu mpoTaroM HalOIMKIUX POKIB HABPS BapToO.

Cepenl OCHOBHMX TMPUYHH I[HOTO € HEIOIJIBHICTh 3aCTOCYBaHHS ICHYIOUHMX 3pasKiB y
npu(pPOHTOBUX perioHax, iX 3aHAATO BHUCOKY 3aJEXKHICTh BiJl HAJEKHOro (yHKIIOHYBaHHS
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CTAI[lOHAPHUX EJEKTPOMEPEXK 1 CHCTEMH EJIEKTPOCHEPIeTHKU KpaiHH Yy LUIOMY, SIKI Hapasi
3HAXOATHCS Y JIOBOJII BXKKOMY CTaHI BHACJIIJOK TOBHOMACIITaOHOI arpecii pocificbkoi demeparrii.

OnHak mi Ta IHIIN TPOOJEeMH 1 XapaKTepHI HETONIKH CJICKTPUYHOTO aBTOTPAHCIIOPTY HE
BUTJIAJAIOTh ICTOTHUMHU TEpPENIKOJaMU JJisi HOro MOCTYMOBOTO BIPOBA/DKEHHS Y THIOBHUX
MiIPO3Iax, 10 SKUX BITHOCSATHCA PI3HOMAHITHI HAaBYAJIbHI IIEHTPHU Ta 3aKJIaau BIHCHKOBOI OCBITH.
Hapnaku, came enextpudikallis TpaHCIOPTY Yy Hiii cdepl (BpaxoBYHOYH BCi TOB’S3aHI 3 MMM
MepeBary, TNEepesiueHi BWINE) MOXE CTaTH TUM MEPIIUM TOMTOBXOM, SKUH Yy MalOyTHBOMY
MpHU3BEJE [0 IIMPOKOTO BIPOBAIKEHHS EJICKTPUYHUX TPAHCIOPTHUX 3aco0iB y pi3HI cdepu
CeKTopy Oe3meku Ta 00OpoHHM YKpaiHHM, A€ BOHO IPHUHIIUIIOBO € IOIIIbHHUM, B TOMY YHCI H
3aBASKHU 30UIBIICHHIO 0013HAHOCTI 0COOOBOTO CKIIAAY SIK JIOTICTUYHHUX, TaK 1 PEMOHTHHUX CIyXk0 13
BIJIIOBIHUM THUIIOM TEXHIKU.
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Horoshko O.0, PhD. Zavalniuk V.V.

PROSPECTS FOR IMPLEMENTING ELECTRIC TRUCKS
IN DRIVER TRAINING FOR MILITARY NEEDS

This article analyzes the prospects for integrating electric trucks into the driver training process for
military applications. The study focuses on assessing the current state of freight transport electrification,
its challenges, and near-term prospects. Additionally, it examines the pressing issue of enhancing the
efficiency of vehicle operation training courses in the context of rising fuel costs and the need to optimize
the training process. This optimization must account for the broad range of vehicles adopted over the past
few years in response to the full-scale aggression of the Russian Federation.

The study considers electric transport as a promising alternative to conventional internal
combustion engine (ICE) vehicles, particularly in driver training, given global economic and
technological trends as well as political developments within the EU and NATO. The inclusion of global
warming and environmental preservation in NATO’s list of key security threats in 2021, coupled with
Ukraine’s aspirations for EU and NATO membership in the near future, further reinforces the rationale
for adopting more environmentally sustainable transport solutions in the country's security and defense
sector.

Among the key advantages of using electric trucks for training purposes, the study highlights the
significant reduction in fuel and maintenance costs, the ability to simulate various driving modes and
vehicle characteristics, and the capacity of electronic control systems to mitigate errors made by
inexperienced drivers. Additionally, electric trucks offer ease of maintenance and high cost efficiency
within the training cycle. These benefits are particularly relevant given the specifics of driver training,
which typically involve frequent stops, low average speeds, and short daily mileage.

The gradual introduction of electric transport, initially in rear-echelon training units, already
appears to be a viable step. This move could serve as an important milestone toward the broader
electrification of automotive transport within Ukraine’s security and defense sector.

Keywords: driving, driver training, electric trucks, electric drive, drive-by-wire.
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AOCIIKEHHA MOKJINBOCTI HIABUINEHHSA AKOCTI CYYACHOI
AHAJIITUYHOI POBOTH PO3BIAYBAJIbBHUX IIAPO3A1JIIB

Y pooomi siomiueno, wio ona cymmeeozo ni0GUULEHHA AKOCMI CY4ACHOI aHanimuyHoi pooomu
HeoO0XiOHO 0607100imu CMPYKMYPOBAHUMU AHATIMUYHUMU Memooamu ananimuunoi oianrsnocmi. Hu
2omyeme 68U KOPOMKY, UiMKO 30cepeoddceny po36idyseanvuyiHgopmauyilo 011 3amMo6HUKA, abo iHwiuil
Mmamepian 3 0Oinbworo Odemanizayicio, AKUIL 3A0080TbHUMb 20/106HO203AMOGHUKA, He00XIOHO, W00
AHANIMUK GU3HAYUE Oilbuie O00HO20 KIIOU06020 3AMOGHUKA 0N PO36I0Y8ANbHOT iHhopmauil.
Cmpykmypogani ananimuini memoouxKu peKkomenoywms nucamu KiabKa 6epciii cmameii, npu ubomy
KOJICHY a0anmyeamu 00 Pi3HUX KII0408UX 3AMOBHUKIG. 3a36Uuail HAUIKPAWOI0 CIPAMEeZi€l0 € CKIA0AHHA
KOHCcheKkmie 000x cmameii neped NOUAMKOM 00CHioxyceHHa ma HanucanHsa. Todi, konu eu nouneme
nucamu neputy cmammio, éu 0yoeme 3Hamu, AKy ingopmayiio ciio 306epecmu i nizniule 6KIIOYUMU 6
opyey cmammiwo. Ilpu niocomoeui po3eidyeanvnoi ingopmauii nocmaeme codi po3eidyeanvhe
3ANUMAHHA- AKA K1I04084 NPOOIemMa a60 NUMAHHA, 3 AKOW OOPembCca 6auia Yinbosa ayoumopis aoo 3
AKoI0 11l 006edempca bopomuca y mailoymusomy. fAxa ixnua Haidinouia cmypooeanicmo ado nHaudinvuia
nompeoba na oanuii momenm. Illepexonaitmecs, w0 Kiouoee NUMAHHA YiMKO 30cepeoiicene, modice dymu
eupiuiene NPAKMUUHO | Moxce Oymu 6ionogione Kinbkoma cnocooamu.fIka ocnoena oymka, AKy 6u
Xoueme nepeoamu C60EMY KII0UOBOMY 3AMOBHUKY A0 3amoeHuUKam. SIka zonosena uyinb, apo Kiwo4woea
OymMKa AKy 0 6u 6UCN08UNU 3AMOBHUKY, AKWLO 6U MAIU MOMCIUGICMb 3 HUM ROCRIIKY8aAMUCA.
Ilogioomnennn nosunno Oymu cgopmynvoeane AK KOpPOmKe, UimKe ma npame MeEeEPOIHCeHHA nepeo
HOYAMKOM HANUCAHHA 6auiol po3eidyeanvhoi inghopmauii. Inooi nezute 3po3ymimu nogiooMiIeHHs, AKUO
68U 002080pIOEME CBOI0 CIAMMIO 3 KOJ1€2010 400 KEPIGHUKOM I RICA YbO20 3ANUCYEMeE OCHOGHY memy aoo
GUCHOBOK, AKUIL 6UNIUBAE 3 UIET po3moeu. Matouu Ha yeasi éauie OCHOBHE NOGIOOMIICHHA, YU MOMHCEme U
npeocmasumu ye NOGIOOMACHHA UIMKO, NPAMO MA NEPEeKOHIUBO 6AULOMY 3AMOEGHUKY DO38I0Y6aANbHOT
inpopmauii. Yu macme eu naKoHiYHy NiHil0 apzymenmauii, AKA 1e2Ko i J102iYHO HpomiKac yepes
cmammio ma po3nogioace yixagy icmopiro. Yu mooiceme eu npointocmpysamu yeil croxycem maxk camo
nepeKOHIUBUMU KADMUHAMU, 810€0 af0 IHWUMU 2paiuHuMu Mamepianamu.

Knrouosi cnoea: poszeioysanvmna ingopmayia,conosnuil 3amMo8HUK, CHPYKMYPDOGAHI MemOOUKU,
ananimuyna  OisjibHicCMb, uintvoea  ayoumopia,  HaiKkpawia  cmpamezia,  po3eidysanvHe
3anUMAHHA,NPAKMUYHE GUDPIULICHHA.

Beryn. CyuacHuii 1OCBiJ IPOBEIEHHS PO3BiAyBalIbHOT aHATITUYHOI pOOOTH MOKa3ye, 10 JUIs
MIJBUIIEHHS i1 AKOCTI, €(EKTUBHOIO Ta IIBHJIKOIO BIPOBAKEHHS CTPYKTYPOBAHOI'O aHai3y
MOTPIOHO [JOCKOHAJIO 3HATH 1 IHII TEXHIKW, SKi JOMOMararoTh TMpH KOHIENTYyami3arii
po3BimyBanbHOI iH(pOpMalii Ha modaTKy npoekTy. Bonu Brimowarote Yekmucr Ilogarky PoGotw,
Yeknuct3amoBHuKa, IlepepopmymoBanns IlpoGiaemu, Amnaniz Benna ta CTpykTypoBaHHiA
Bpeitacropminr[1]. Lls TexHika Oyna po3poOieHa Ha OCHOBI HaBYAJNBbHUX MaTepiaiiB, IO
BUKOPUCTOBYIOTbCS B KUIbKOX areHTcTBax ypsagy CUHIA, 1 mopanblie BIOCKOHAJEHa IMij 4Yac
KUTbKOX HaBUaJIbHUX CeCid, mpoBeneHux 3 aHaimiTukamu J[lemapramenty besnexku CIIIA.
[lepeBipouHMii CIMCOK [Js1 3aMOBHHMKA JI0TIOMAra€e aHaJIITUKY BiJNOBITaTH MOTpedaM OCHOBHOI'O
3aMOBHHUKa JJIsl MIATOTOBKU PO3BiAyBajbHOI 1HPopMalii. Konu BiH BUKOPUCTOBYETbCS HAJICKHUM
YHHOM, TOJI PO3BiAyBasibHa iH(pOpMAaLlil Mae MaKCUMaJIbHO MOKJIMBY KOPUCTh. SIKIIO MPOAYKT —
L€ JIOKyMEHT, Mpe3eHTalis ado BeO-myOmikalis — IpuU3HaueHUM OOCIyroByBaTH OaraTto pi3HUX
THUIIB 3aMOBHHKIB, Ba)KIMBO CKOHIIEHTPYBAaTHCS Ha 3aMOBHHMKY a00 3aMOBHHKaX, sIKI CKJIQJalOTh
OCHOBHY ayJMTOPIIO i BIAMOBIATH IX KOHKPETHUM MOOaKaHHAM ab0 BUMOTram [2].
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AHaJji3 ocTaHHiX gocaimkeHb. AHami3 myOmikamid B 007acTi MOCITIIKEHHS MOXKIUBOCTEH
MiABUILEHHS SKOCTI Cy4YacHOI aHaJITUYHOI poOOTH IMOKa3ye, IO L€ MUTAHHS PO3MNIAJAETHCS Y
Oaratrox BumaHHsAX [1-3]. BiH mokasye, o NEepeBipOYHUN CIIMCOK JJis 3aMOBHHKA JOIIOMAarae
aHAJITUKY 30CEepeIMTHCS Ha SKOCTI MIATOTOBKU PO3BiNyBasIbHOI iH(popMalii.3aMOBHUKH, IS SIKUX
TOTY€EThCSI aHAJITHYHA pPO3BidyBajbHA iH(OpMAIis, Tpea’ SBISIOTh BUCOKI BUMOTH O ii SKOCTI.
ToMy, KoM aHANITHK TIUIBKU MOYMHAE POOOTY HAJA MPOEKTOM, BiH CTaBUTH CEPil0 PI3HOMAHITHUX
MUTaHb. [1eabHO, aHAITHYHUH MPOIYKT MOBHHEH BiANOBIAaTH OTpeOaM OCHOBHOTO 3aMOBHHKA, 1
BO)XJIMBO BU3HAYUTU MOTPEeOM Ha caMOMy IOYaTKy. Tako Moxke OyTH KOPHCHO MeperysiaTtu
MEPEeBIPOYHHUNA CITUCOK IS 3aMOBHHKA Ti3HIIIE y MPOIECi MiAroTOBKH, MO0 3a0e3NneuuTH Te, M0
HPOJYKT MPOJOBXKYE 30CEPEKYBATHCS HA MOTpedax OCHOBHOTO 3aMOBHHUKa [4-7].

VY cywacHiii JiTeparypi, 3 NUTaHb IOKPALICHHS SKOCTI pPO3BiqyBaJbHOI iH(pOpMAIiifHOI
po0OTH, BiIMIYAETHCS, IO KOJM MiJ Yac MiATOTOBKH iH(oOpMarliil i1eHTH(}iKoBaHO OLIbIIE OJHOTO
KITIOYOBOTO 3aMOBHHKA, BAKJIMBO PpO3TJSAATH MOJIMBICTD IATOTOBKH PI3HUX BapiaHTIB,
NPU3HAYEHUX Ui KOXKHOIO KIIIOYOBOTO 3aMOBHMKA. 3a3BHYail, e€(eKTHUBHILIEe CKJIACTU IUIaH
KO)KHOTO JOKyMEHTa Iepe]] Mo4yaTkoM HamucanHs. Lle BuWKOHae 1BI 3amadvi: JacTh aHATITHKY
XOpolle ysBICHHS Mpo Bci Tumu iHdopmarii, ski OyayTh MOTPIOHI AN HAMHUCAaHHS KOXKHOTO
JOKyMEHTa; 3a0e3Me4YnTh IMBUAKE BUKOHAHHS 3aBIAHHS /IS aHAIITHKA ITiJ 4ac MOYaTKy poboTu
HaJl HOBUM TIPOEKTOM [4-6].

Meta crarti. Meta crarti mossira€ 'y JOCHIPKEHHI MOXKJIMBOCTEH MiJABHIEHHS SKOCTI
cyuyacHoi aHamiTH4HOI poOoTu. PosBimyBanbHa iH(popMalis Oyne OULTbII NMEPEKOHIMBOIO, SIKIIO
noTpeOu Ta BMOJOOAHHS OCHOBHOTO 3aMOBHHKa OYAyTh BpaxOBaHI Ha KOXXHOMY €Tarli IMPOLECY
nigrotoBku Mmatepiany[3]. Tomy BceOiuHMIA aHami3 MEepPeBIPOYHOrO CIUCKY Ta HOro BIUIMB HA
MIJIBUILICHHS SIKOCTI aHAJTITUYHOI pOOOTH € METOI0 CTaTTi, IO JOMOMAara€e 30CEpeJNTH yBary Ha
HAaWBaXIMBIIMIUX acleKTax 1 3a0e3MeunuTd CTBOPEHHs CTPOro OOIPYHTOBAHOI BIAMOBIAI Ha
MOCTaBJICHE 3aBJIaHHS.

Bukiaax ocHoBHoro wmarepiaiay. IIpoTsrom ocTaHHIX pOKIB aHANITUYHI TEXHIKU
Oe3mocepelHbO BIUIMBAIOTH Ha MIABUIICHHS SKOCTI Ta €(EeKTHBHOCTI aHAIITUYHOI POOOTH.
Bomnowac ocobnuBYy yBary 3BepTalOTh Ha Te, IO PO3BiAyBaibHa iHGoOpMaris Oyae OuIbII
MEPEKOHJIMBOIO 1 AKICHOIO, SKILO MOTPeOU Ta BI1O100aHHS OCHOBHOT'O 3aMOBHHKA OyTyTh BpaxoBaHi
Ha KOXXHOMY €Talll MPOIeCy MiArOTOBKH MaTepiany. BukopucTaHHS EPEBIPOYHOTO CIUCKY TaKOXK
JI0TIOMarae 30CEepeITH yBary Ha HaWBaXJIMBINIMX acleKkTax 1 3a0e3MeYUTH CTBOPEHHS CTPOTO
oOrpyHTOBaHOi BiAMOBiAI Ha mocTaBieHe 3aBmaaHHs [4]. Ilepen ckimamaHHAM 3MicTy abo
HaNMCaHHAM JOKyMEHTa KBaJli(hiKOBaHHMI aHAJIITUK MOBUHEH BIJMOBICTH Ha HACTYIHI MUTAHHSI:XTO
€ KIIIOYOBOIO 0CO0010, ISl SKOI PO3pOOISIETHCS PO3BiAyBalibHA 1H(GOpPMAIIS; YU BIAMOBICTH IIf
iHpopMallis Ha TUTAHHS, IKE TOCTAaBUB 3aMOBHHUK;UH [TOCTABUB 3aMOBHHK IIPABHJIbHE MUTAHHS; SIKIIO
Hi, Y4 TIOTPIOHO BaM TIOSICHUTH BaIlly BiAMOBIAb y IIUPIIOMY KOHTEKCTI, 00 Kpare chopMyItoBaTh
npobieMy Tiepen BUPIIICHHSIM HOro KOHKPETHOI MpoOjeMu, sSKe HaWBa)UIMBIIIE TOBIIOMIICHHS
nepeaaTy bOMY 3aMOBHUKY, SIKY JO0JaHy BapTiCTh BU HAJAETE CBOEIO BIAMOBIMIIO, K OYIKYETHCS,
IO KJIEHT BHKOPHCTAE IO iH(pOpMAIliIo, CKUIBKM 4acy KIi€HTy MoTpiOHO, mo0 pozidpatucs y
BaIlloi po3BiAyBalIbHOI 1HOpMarlii, sskuii Gpopmat nepenadi iHpopmarii Oyae HaledeKTUBHIIINM,
Yl MOMJIMBO Y3STH CyTh Y OJHY a00 JeKiJibKa KII0YOBUX TpadikiB; 4M MOTPIOHO OOMEXHUTH
PO3IMOBCIO/DKEHHSI IILOTO JOKyMEHTA; sKa Kiacudikamis HaWOLIbII BIAMOBIIHA, YU CIIJ
HiAroTyBaTH Pi3HY iH(pOpMaIi0 Ha PI3HUX PIBHAX OOMEXKEHHS;SIKUH PIBEHb 3aIlIKaBJICHOCTI a0o
TEPIUMOCTI 10 TEXHIYHOI MOBH Ta JleTajeil y 3aMOBHMKA; UM MOXKETE BU HaJaTH JAETalll B J0JaTKax
abo OAaTKOBMX Marepiaiax, rpadikax yd ciaigax;4d O4YiKy€e 3aMOBHHK, IIO BU 3BEpHETECS 10
IHITUX EKCIEPTiB, 100 BHUKOPUCTATH iXHI 3HAHHS INPH HAMMCAHHI IIHOTO JIOKYMEHTA; SIKIO TaK,
SIKUM YMHOM BH TO3HAYUTE BHECOK IHIMUX €KCIEPTIB y MiJTOTOBICHY 1HPOPMAIIiO;10 KOTO MOXKE
3BEPHYTHCS 3aMOBHHK 3a 1HIIMMH TOYKAMHU 30pPy Ha If0 TEMY; sKi JaHi a00 aHalli3 MOXYTh HaJaaTH
iHIII 0coOM, SKI MOXYTh BIUIMHYTH Ha Te, SK 3aMOBHHMK pearyBaTHUMe Ha Te, 10 BH Oynere
TOTYBaTH;sKI TEPCIEKTUBM € Yy IHIIMX 3aIliKaBJICHUX CTOPIH 10 IhOMY THUTaHHIO; SKi
BIJIMOBIAAILHOCTI MAlOTh 1HIN CTOPOHU.IHINI TEXHIKH, SKi JONMOMAralOTh AHATITHKY IMOIOJATH
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MEPENIKOy, KOJIHM BiH TUIBKM TMOYHMHAE TPAMIOBATH HAJ MPOEKTOM, BKIOYAIOTH: llepeBipky Ha
noyatky pobortyu; IlepepopmymoBanns  mnpobnemu;  CrpykrypoBaHuii  bpeitHcTopMiHT;
Posramyxene mMucieHHs Ta [eHepamifo KUIBKOX TirmoTe3 [5]. BuUTbIICTh aHATITHYHUX MPOEKTIB
MOYMHAIOTHCA 3 GOPMYITIOBaHHS MPOOIEMH, UOMY LI MpolIeMa BUHHKIIA 1 sIK BOHa Oyze BUpillIeHa.
[lepepopmyntoBanHs mpoOsieMH — 1€ TEXHIKa EKCIIEPUMEHTYBAHHA 3 PI3HUMH CHocobamu
BU3HauYeHHS mpobsieMu. Lle BanMBo, OCKIIBKY, HA TIEPIIUI OIS, HEBEIHUKI BIIMIHHOCTI Y TOMY,
SK TIpo0JIeMy BU3HA4Yar0Th, MOKYTh MaTH 3HaYHHUHU BIUIMB Ha SKICTh PO3BiMyBaJbHOI iH(OpMaIii Ta
HanpsIMOK JOCHIJUKeHHs. BukopuctanHs nepe@opMyItoBaHHS MpOOJEeMH Ha IOYATKY MPOEKTY
JoroMarae po3novyatu poOoTy Ha mpaBHIIbHOMY HUIAXy. Lle Takok Moxke OyTH BHKOPHCTAaHO Ha
OyIp-sIKOMY €Tami aHaJITHYHOTO MPOLEeCy, KOJIH BBOJUTHCS HOBA TimoTe3a ab0 KPUTHUYHI HOBI
nokasu. llepegopMynioBaHHs TpOOJIEMH OCOOJMBO KOPUCHE [Jisi 3amoOIraHHsA «MICIHHOMY
PO3TATHEHHIO», SIK€ BUHHUKA€, KOJIM aHANITUKA HEHAaBMHMCHO 3MIIIYIOTh HampsiM aHaji3zy Bij
OCHOBHOTO PO3yMIHHS IHTEJCKTYaJlbHOTO IHUTaHHSA abo mpoOJIeMH, YacTo depe3 CKIAJHICTh
npobnemu abo crpuitHaTOro Opaky iH(opmarlii. AHATITHUKA BHUSBWIH, IO MepePopMyTIOBAHHS
poOJIEeMH KOPUCHE, KOJH IXHE MUCIIEHHS 3aCTPATIIO, i BOHH NMOTPEOYIOTh TOTIOMOTH, III00 BUHTH 3
uporo ctany. lle HalleQexkTuBHIIIE, KOMU TPOIEC BU3HAYEHHS PO3POOISIETHCA CIHUIBHO 1
BIJICTEXKY€ETBCSI BIIKPUTHM 1 AOCTYmHHM criocobom. [lpaBunmbHa imeHTH(IKAIS TPOOIEMH MOXKE
320IAIUTH 3HAYHY KIUIBKICTh Yacy Ta 3yCWiib, Mepea0aurBIIM HETOTPIOH] TOCTIHKEHHs Ta aHalli3 Ha
rorano copMyiboBaHii mpoodiemi. [TpobdiaeMu gacTo moraHo MpencTaBieHi, KO BOHH PO3TaIllOBaHi
Ha nuiaxy BupimeHHs (e 3HaxoasTbes 30pos MacoBOro 3HHINEHHS B Ipaky?), 3acHOBaHI Ha
npunyuieHHsx (Komu Kwuraii 3amyckae pakeru Ha TaiiBanb, un posmanerscsi ypsia TaiiBaHio?),
3aHaJTO MIMPOKI a00 HeoHO3HAUHI (kUi cTaTyc momituyHOi ono3wuiii B Cupii) [6].

Jns ctuMymioBaHHS HOBHX a00 BIIMIHHMX TYMOK NPO HaWKpamuid croci® BUCIOBICHHS
nmpoOieMr 4Yd TUTaHHS MOXYTb OyTH BHKOPUCTaHI HACTYMHI TaKTUKU,AKI  MOXYTh
BUKOPUCTOBYBATHCA y Oyab-KOMY HOPSAKY: niepedopMymoBaTy mpodaeMy 06e3 BTpaTé ImoyaTkoBOTO
3HaueHHs. [lepernsHbTe pesynbraTd, 00 NEPEKOHATHUCS, IO BOHU HANAIOTh KpAllly OCHOBY IS
MIPOBENICHHS JOCIIPKEHHS Ta OLIHKH JIJIs1 OTPUMaHHS HalKpaioi BiMOBIi; 3aJaBaTH CEPil0 MUTAHb
«dgoMy» ab0 «siK» MI0JI0 BU3HAYCHHs mpobOsemu. Ilicims oTpuMaHHs mepiioi BiAMOBIAI, MHUTATH
«4oMy» 11e poOuThCS abo «sK» 1e poduthes. IIponoBkyiiTe cTaBUTH Taki MUTAaHHS, TOKH BU HE
Oynere BIEBHEHI, IO CHpaBXHs Mpobiema BusBuiacs. Lleit mporec oco0auBO eheKTHBHUN Yy
reHepanii MOXJIMBHX aJIbTEPHATHUBHHUX BIAMOBIACH; PO3MIMPUTH (POKYC, 3aMicTh TOro, II00
(dbokycyBaTucs JIMIEe HAa OJIHIM CKJIAJO0BIM TOJOBOJIOMKH, BIMINWIITh HAa3aJ 1 TOJUBITHCS Ha KIJTbKa
CKJIaMoBUX pa3oM [7]. 3 SKMMHU acleKTaMu NOB’s3aHa Tpobiema; 3yXKHUTH (POKyC, UM MOXKHA
MOAUTMTH TpoOJieMy Ha MeHII 4YacTHHH? Bi3pMiTh MUTaHHS 1 3amyTaiTe MPO KOMITIOHEHTH, SIK1
CTaHOBJIATH NpOOJEMy; NepeHanpaBieHHs (OKyCy, sKi 30BHIIIHI CHJIM BIUIMBAIOTh Ha L0
npoOJeMy, 4Yu BKIItOUYa€ oOMaH; cripoOyBaTu MOBEpHYTH Tpobaemy Ha 180 rpamyciB, mepeBepHyTH
npobaeMy 3 Hir Ha royoBy. Yu € mpobiema Ta cama, 110 3alUTaHa, Y4 € BOHA MPOTUIIEKHOIO 10 Hei.
IlepedopmyiroBaHHsS Mpo0IEMH 4YaCTO BUKOPUCTOBYETHCSI OAHOYACHO 3 NMEPEBIPOUHUM CIIUCKOM Ha
MoYaTKy poOOTH Ta MEPEeBIPOYHMM CIMCKOM JUIsI 3aMOBHHKA. TakoXX II0 TEXHIKY BIJIOMO SK
po3pobka podaemu, mepehopMyTIOBaHHS Ipobaemu Ta nepedpasyBanHs 3anmuTanHs [8].

BaxxnBe 3HaYeHHS y TiABHMIIECHHI SIKOCTI 1H(pOpMAIiifHOT aHATITHYHOI pOOOTH Ma€ TEXHiKa
XPOHOJIOT1 1 YaCOBUX JIHIN. XPOHOJIOTIS — 1€ CIIUCOK MOJii a0o0 JTiid, BIOPSAIKOBAHUX B MOPAIKY iX
BinOyTTs. Yacosa miHis — 1e rpadiune 300paskeHHs IUX MOAIM y KOHTEKCTI Yacy BiAOyTTs Mofiil Ta
yacy MK HUMH. OOHJIBa BUKOPUCTOBYIOTHCS /Ui BUSIBIICHHS TCHACHIIINH a00 B3a€MO3B’SI3KIB MK
noxisiMu ab0 MisIMH Ta, y BUMAQAKY YacoBOi JiHIi, MiX TOMISIMUA Ta HISIMH, a TAKOXK I1HIINMH
TEXHIKAaMH B KOHTEKCTI 3arajbHUX MpoOJeM PO3BIAyBaIBHUX MiAPO3ALUTIB. XPOHOJOTII Ta 4acoBi
JiHI{ ToMOMaraloTh y BHOPSIKYBaHHI Mol abo niid. KoxxHOro pasy, KoM BaXXJIMBO 3pO3yMITH Yac
1 TIOCIIITOBHICTh BIJIMOBIMIHUX TMOJIA a00 BHU3HAYHMTH KIIFOYOBI MOAIl Ta MPOTAJWHU, Il TEXHIKH
MOXYTb OyTu KopucHuMH [9]. IToaii MOXKyTh MaTu a00 HE MAaTH B3a€MO3B’ 30K MPUUNHA-HACIIIOK.
XpOoHOJIOTIi Ta YacoBi JIiHII TONMOMaramTh B 1ICHTH(IKAIT 3pa3KiB 1 B3aEMO3B’3KIB MK MOIISIMHU.
Ili TexHIKM TaKOX JO3BOJIIIOTH BaM IIOB’SI3yBaTH Ha NEpIIMKA MOTJISA HECHOMy4HI MOmil 3
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3arajbHOI0 KApTUHOK; BUAUIATH a00 BHW3HAYATH 3HAYHI 3MiHM; a00 OTOMAaraTd B BHSIBJICHHI
TEHJICHI1} MOAAIBIIOr0 PO3BUTKY MpoOsieM Ta aHOMalii. BoHM MOXyTb CIIyTryBaTH CXOBHUILEM JUIs
CHPOBHHHUX JIaHUX, KOJM IXHE 3HAYEHHS III€ HE BCTAHOBIEHO. barartopiBHeBi 4acoBi JiHil
JI03BOJISIFOTh aHANITUKAM BIJICTEXKYBAaTH OJHOYACHI MOJIi, SIKI MOXKYTh BIUIMBATH OJIHA HA OJHY.
XpoHoJorii Ta 4acoBi JiHIi MOXYTh OyTH po3poOJeHI HA TMOYATKY AHAJITHYHOTO 3aBIaHHS IS
BU3HAUEHHS KOHTEKCTY [ISUIBHOCTI, SKy CIiJl TpoaHadi3yBaTH, aje iX TaKoXk MOXKHA
BUKOPHCTOBYBATH B JOKYMEHTaX JUIsl aHAJi3y TOTOKY 3BITHOCTI, BU3HAYCHHS NMPUYMH aHAJI THYHUX
MOMHJIOK Ta BUIUICHHA 3HAUYHUX TMOAiNM micns po3Bigku. Jlii Ha dYacoBidi JiHIT MOXKYTh
MIJIITOBXYBAaTH aHAJITUKA 10 MPOTHO3YBAHHS MOJKJIMBOCTI ICHYBaHHS paHille HEBIJOMMX IOAIM.
[HImIMMU cioBaMH, cepis BIJOMHX MOAIM MOXe OyTH 3po3yMisia JIHUIIE B pasi, SKIIO CTAIHUCA 1HIII
panime HeBimomi moxii. [licast bOTO aHAMITHK MOXE IIYKAaTH IHII TMOKA3HUKU IUX MPOMYIICHUX
Moiii. XpOHOJIOT1] Ta 4acoBi JiHIi MOXYThb OyTH AyXe KOPUCHHUMH JUIsl oprasizamii iHopmarii y
dopmari, sikuii Moxke OyTH Jierko 3po3yminuii Ha Opudinry[10]. Xpownosorii Ta wacoBi JiHii €
e(eKTUBHUMHU, alié TMPOCTHUMH CHOCOO0aMM MJis BHOPSAAKYBaHHS BXinHOI iH(opmamii, Kkomu Bu
MeperyIsIacTe Bamy MIOJCHHY MOTOKOBY 3BITHICTB. {1 peectparii pe3ynbTariB JOCTIDKEHHS Ta
OOTpYHTYBaHHs JOKa3iB MOKHAa BHKOPHUCTOBYBAaTH e€JIEKTpOHHY Tabmuiio Excel abo HaBiTh
nokymeHT Word. Bu Mo)keTe BUKOPUCTOBYBATH 1HCTPYMEHTH, Taki K (yHKIist MatroBaHHsg B Excel
a60 «bIOKHOT aHaNmiTHKa», 00 HaMaTIOBAaTH YacoBy JiHit0. JloTpumyiiTecs 1ux Kpokis. Ilig gac
JOCTIPKeHHST TIPOOJIeMHU TMepeKOHAWTeCs, M0 BiAMOBIAHA iH(OpMAIiS TepeiueHa 3 JaTor abo
MOpSAKOM, B sIKOMY BOHa BinOynacs. IlepekoHaiiTecs, IO JaHi HPaBUIIBHO IOCHJIAKOTHCS.
[TepernsapTe XpoHoorito a0o YacoBy JIiHIIO, TOCTABUBIIY TaKi MATAHHS: K1 9aCOBI BIJACTaHI MiX
KIIIOYOBUMH MOAISIMU; SKIIO «TPUBANII», 0 CIPUYUHUIIO 3aTPUMKY; UM € MPOMyLIeHi (parMeHTu
JaHWUX, SKI MOXYTh 3allOBHUTH IIi TPOTAJIIMHHU Ta MOBHHHI OyTH 310paHi;4dl MPOMYCTHB aHATITHUK
yacTHHHU 1H(OpMalii, IKi MOXXYTh MaTH BILTUB Ha MoAii a0o OyTH MOB’SI3aHUMH 3 HUMH; HaBIIaKH,
SIKITO TIOJIT 3/1aBaJIMCS BIAOYBATHUCS MIBUJIIE, HK OYIKyBajocs, ab0 SKIIO HE BCI MOJIi 31aI0ThCs
[IOB’A3aHUMH, YM MOJKJIMBO, L0 aHAJITHK Mae 1H(opMaliio, MoB’s3aHy 3 JEKIJIbKOMa 4aCOBHUMHU
JIHISIMU TOJIIH; 91 MICTHTh YacoBa JIiHisl BCi KJIFOUOBI MOJii, HEOOX1IHI JIsl pO3POOKU CBOEYACHOT,
JIOCTOBIPHOI Ta aKTyaJlbHOI pO3BiAyBaJbHOI iH(OpMaIi; Koiau iH(opMmallis cTajia BiJOMOIO
aHaMTHKY a00 KIIOYOBOMY YYacCHHKY; sIKi iH(OpMaIiiiHi 4u po3BigyBajbHI NPOTAIMHU; YU € HA
4acoBiW JIHIT TOYKH, KOJIU IUIb OCOOJWBO BpasiauBa il 300py po3BimyBaiabHOI iHGOpMAIi; sSKi
moii mo3a Ii€l0 YacOBOIO JIHIED MOTIHM BIUIMHYTH Ha NismbHICTH [11]. SIkmo rotyere YacoBy
JHIIO, Yy3arajapHITh JaHl B3JOBX JIiHII, SK TPaBWIO, TOPHU3OHTAILHO ab0 BEPTUKAIBHO.
BukopucroByiite mpoctip 3 000X OOKiB JiHil, 1100 BHIUIMTU BaXJIMBI AHAJTITUYHI MOMEHTH.
Hamnpuknan, po3micTuTh ¢akTu BUIIE JiHII, a aHAIITUYHI aCTIeKTH a00 KOMEHTapl — HWKYE JIiHi.
ANBbTEpHATUBHO TOPIBHIONTE IiSUIBHICTH PI3HUX TpyI, opraHizauid abo MOTOKiB iH(popMarlii,
PO3MICTHBINM iX BuUIe a00 HIDKYe JiHII. SKIIO B3a€MOIIOTH JEKIJIbKAa YYaCHUKIB, BU MOXKETE
BUKOPUCTOBYBATH JEKIJIbKa JIiHIN, OKa3ylouH, SIK 1 e BOHU 30iratoThes. lllykaiiTe B3a€eMO3B’sI3KU
Ta 3aKOHOMIPHOCTI B JaHUX, SIKI 3 €IHYIOTH 0cCi0, Micil, opradizamii Ta iHmi aii. Buznaute
MpOTajrHU a00 HETOsSCHEHI Mepioax Yacy 1 po3rIiHbTE HACHTIIKU BiACYTHOCTI JoKa3iB. [liaroryiite
y3arajabHIOIYy TaOJIHITIO, B SKIM AETATI3yIOTHCSA KIIOYOBI MOAIT Ta KIIFOYOB1 aHATITUYHI MOMEHTH B
aHotoBaHii Yacomiit minii [12]. Ilpm Bukopucranni YacoBuX JiHIM aHATITHKH MOXYTb
HETPaBWJILHO BBAXKATH, IO TMOJii, 10 BIAOYIUCS MICHs paHilie BiAOyTHUX MO, OyJiu CIpUYHHEH]
pasnime BigOyTuMu nofisiMu. Takoxk 11 TeXHIKa MOKE BTPATUTH CBOIO LIHHICTb, SIKIIO aHATITHK HE
Ma€ yYSBICHHS TpH 1AeHTH}IKAIl KOHTEKCTYaJlbHUX TMOMAIN, SKI CTOCYlThcs 1H(opmarii B
Xponouorii abo Yacogiii miHii.

BucnoBku. OTxe, B pe3yabTaTi JOCTIIHKCHHS MOMKJIMBOCTEH MiABUINCHHS SIKOCTI Cy4acHOl
aHaMTHYHOI poOOTH, 32 paXyHOK BHKOPHCTAaHHS CY4YaCHUX aHAJTITUYHHMX TEXHIK, MOKHA 3pOOHTH
BHCHOBOK, IO MPOTSATOM OCTaHHIX POKIB aHANITUYHI TEXHIKM OE3MOCEepeaHhO BIUIMBAIOTH Ha
IIBUIIICHHS SIKOCTI Ta €(PEKTUBHOCTI aHATITHUHOI poOoTH. [Ipu 1boMy 0COOIMBY yBary 3BEpTalOTh
Ha Te, 0 po3BiayBaibHa iH(POpMaIlis Oyjie CBOEYaCHOIO, aKTYaJbHOIO Ta OLIBII MEPEKOHIUBOIO 1
SKICHOIO, SIKIIO MOTpPeOM Ta BMOAOOAHHS OCHOBHOTO 3aMOBHHMKa OyIyTh BpaxOBaHI Ha KOXKHOMY
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eTari IpoIecy MiArOTOBKMA Marepiady. BUKOpUCTaHHS MepeBipOYHOTO CIHCKY TaKOX JOMOMarae
30CepeINTH yBary Ha HalBa)KIMBIIIMX acleKTax 1 3a0e3NeYUuTH CTBOPEHHS CTPOro oOIPyHTOBAHOI
BIJIMOBIZII HA ITOCTABJICHE 3aBJaHHS. Ba)MBe 3HAYCHHS Yy INJIBHIICHHI SKOCTI iH(OpMaIiitHoi
aHATITUYHOI pOOOTH Mae TEXHIKa XPOHOJIOTIT 1 YacOBUX JiHIM. XPOHOJOTis — 11€ CIIMCOK MOl abo
i, BIIOPSAIKOBAHUX B TIOPSIIKY 1X BimOyTTsi; Yacosa JiHis — 1e rpadidHe 300pakeHHs X MOJiH y
KOHTEKCTI yacy BiAOyTTs mojii Ta yacy M HuMH. OOuaBa BUKOPUCTOBYIOThCS JJIsl BUSIBICHHS
TEHJICHIII 200 B3a€MO3B’SI3KiB MIXK IMOMISIMU a00 IiSIMU Ta, Y BUITAJKy YacOBOI JIiHI1, MK MOMIsIMA
Ta OiSIMH, a TaKOX I1HIIMMHU TEHACHIISMU B KOHTEKCTI 3arainpHOi mpoOnemu po3Biaku.TexHika
XPOHOJIOTIi Ta 4acoBi JIiHII JOMMOMAararoTh y BIOPSAKYBaHHI moniid abo miif. TexHika XpoHOIIOTIi Ta
4acoBi JIiHIT MOXYTb OyTH y>kKe KOPUCHUMH AJisi opraHizauii iHpopmariii y ¢opmarti, SKU MOXKe
OyTH JIETKO 3pO3YMUIHHM.
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Ph.D., Mamich V.V., Ph.D., Maksimenko Y.A., Ph.D. Didyk V.O.,
Sharshatkin D.Y., Zadorogniu S.M.

RESEARCH ON THE POSSIBILITY OF IMPROVING THE QUALITY OF THE CURRENT
ANALYTICAL WORK OF INTELLIGENCE UNITS

The paper notes that to significantly improve the quality of modern analytical work, it is necessary
to master structured analytical methods of analytical activity. Whether you are preparing a short, clearly
focused intelligence information for a customer, or other material with greater detail that will satisfy the
main customer, it is necessary for the analyst to identify more than one key customer for intelligence
information. Structured analytical methods recommend writing several versions of articles, while adapting
each to different key customers. It is usually a good strategy to prepare outlines of both articles before you
start researching and writing. Then, when you start writing the first article, you will know what
information to keep and later include in the second article. When preparing your intelligence, ask yourself
an intelligence question - what is the key problem or issue that your target audience is struggling with or
will have to deal with in the future. What is their biggest concern or need at the moment? Make sure that
the key question is clearly focused, can be practically addressed, and can be addressed in more than one
way. What is the main point you want to convey to your key client or clients? What is the main purpose or
key message you would convey to your client if you had the opportunity to talk to them? The message
should be formulated as a short, clear, and direct statement before you begin writing your intelligence.
Sometimes it is easier to understand the message if you discuss your article with a colleague or supervisor
and then write down the main theme or conclusion that emerges from that conversation. With your main
message in mind, can you present this message clearly, directly, and convincingly to your intelligence
client? Do you have a concise line of argument that flows easily and logically through the article and tells
an interesting story? Can you illustrate this story with equally compelling pictures, videos, or other
graphic materials?

Keywords: intelligence, master customer, structured methods, analytical activities, target audience,
best strategy, intelligence question, practical solution.
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BUKOPUCTAHHSA CYYACHUX CTPLIENBKHX ITIAT®OPM IITYPMOBUMM
MIJIPO3ILJIAMHA

Cmammsa npuceéayena O00CHiOHCEHHIO 0COOIUBOCMEN GUKOPUCMAHHA CYYACHUX CMPIIeUbKUX

naamgpopm yoapuo-uimypmosumu zpynamu. Biooopasricenna knacugpixkayii ma suxopucmannsa 6oiosux
HazemMHux naameopm wimypmoeumu niopo3oinamu nio uac 30ilcHeHHA 60EHHUX Onepauiii.
Y x00i 0ocnioscenna suxopucmosysanucsa maxi 3a2a1bHOHAYKOGI MemoOU NIZHAHHA, AK AHAI3, CUHMES,
cucmemamu3sayia ma nopisnauuA. Pesynomamu 0ocnioxycenHsa nokasyrwoms, w0 npozpec y po3pooui
CYUACHUX CMPINeybKUX HAAM@OPM CYMMEEO ROCUNIOE 000U nOmMeHUial nidpo30inie 000poHU AK HA
GiOKpumux npocmopax max i ¢ ypoanizoeanii micyeeocmi. Cmpineyvxi naramgopmu onmumizoeani ons
3aCMOCYy6aHHA 6 PISHOMAHIMHUX KIIMAMUYHUX YMOGAX, O0€ KPUMUYHUMU € KOMRAKMHICMDb,
MaHegpeHicmy | HU3bKUIL 6i3yanbHuil npoghine, wi0 Ccnpusac 6 pe3yabMamuéHOMy KaMyphiioeanHi
cmpineubkozo Komniaekcy. Cmpimka inmezpayia cy4acHux mexHonoziii 3ade3neuye 6UCOKy W8UOKICHb
DPYXy ma npoxioHicme, w0 € 8axCAUGUMU 0J11 ONEPAMUBCHO20 PeazyGAHHA Ma WEUOK020 A0AnMY8aAHHA 00
3MIH Y MAKMUYHUX CUMYAUIAX.

Bucokuii pigens 3axucmy Kopnycy cucmem, 6KAIOUHO i3 3aXUCHIOM 6i0 802HenAIbHOT 30poi ma
HEe3HAYHUX OCKOJKI6 apmuaepiiicbkKux 0O0enpunacié cnpusc 6 YCRIWHOMY G6UKOHAHHI GIlICbKOGUX
onepayiii 0e3 3anyueHHA cmpinvuie Ha noai 60r. YHieepcanvHicmb, HPOCMOMA YRPAGIIHHA Ma
30amHuicmos 00 WEUOKO20 NOJIb06O2O 00C/Y206Y6AHHA 0€3 GUKOPUCHMAHHA CREUIANbHUX [HCMPYMEeHmIg
nioeuwyoms e)eKmusHicmo GUKOPUCMAHHA WUX Naam@popm y 0Ooitloeux ymosax. 30Kpema, ananiz
Mooeneit yKpaincvokozo eupoonuumea, maxux axk Illabna, Ironclad, Puce, Jloms, Mupomeopeyun,
Mucnuseyv, CAMEL, Jlacka 2.0 i Kenmasp, demoncmpye ixHiil 3HAUHUIL ROMEHUIA O3 GUDPIUIEHHA
Komnaekchux maxmuynux 3adau. Ilepcnekmueu macoeozo enposadicenna 00iosux naamepopm
GKIOUAIOMb PAOUKATIbHE NIOBUUWIEHHA MEXHOI02IUH020 PieHA 00lloeux onepauiil, AGMOMAMU3AUIIO
npouecie i 3MiHy MAaKmuku eedeHHa Oouiosux Oii. IIpaxmuune 3HAYEHHA O00CHIONHCEHHA NOJA2AC Y
PO3pooUi peKOMeHOauill w000 6NPOBAOHCEHHA CYUACHUX CIMPINeYbKUX naamgopm y 60iio8y niozomosxy
ma OCHAWeHHA WMYPMOBUX niopo3oinis.

Knwuosi cnosa: 60ito6i nazemui naamgpopmu, cmpineyvka 30posa, podoOmMuU308aHo cucmemu,
POcilicbKo-yKpaiHcbKa iliHa.

Beryn Ta moctaHoBKa mpodseMu. AKTYalbHICTh BUKOPHCTAHHS CyYaCHHX CTPUICHBKUX
m1aThopM OKPEMUMH yAAPHO-IITYPMOBUMH TPYMHaMH MiAPO3/iTiB 000POHU CTa€ BKpail BaXKJIMBUM
¢akTopoM Ha (OHI pOCIHCHKO-yKPaiHCHKOI BifHH. 3arocTpeHHsl BICHKOBOTO KOH(IIKTY BHSBUIO
KpPUTUYHY TIOTpeOy B MEPEIOBHUX TEXHOJOTISIX BIHCHKOBOTO 3aCTOCYBaHHA, SKI O O3BOJISIH
e(eKTHUBHO MPOTUCTOATH arpecopy 0e3 pu3uKy MacitabHoi eckanarii. Bigpasy micns iHBasii pocii
Ha YKpaiHy, MDKHapOJHa CHiJIbHOTA 3acyJuia BEJICHHS BEIMKOMACIITAaOHMX OOWOBHMX i Ha
TepuTopii YKpaiHu 1 3aKkiiMKana 1o HeraitHoro nmpunuHeHHs arpecii. Ilpote Ha cboroaHi *komHa
30BHIIIHSA JIep>kaBa o(DimiiiHO He mpueaHaIacs 10 YKpaiHu y BIAKPUTOMY BIMCHKOBOMY KOH(ITIKTI,
HMOBIpHO dYepe3 KOJIEKTUBHUM CTpax mepel HpsAMUM 3ITKHEHHSIM 30poHHUX CHJI pocii Ta
MOTEHLIMHOIO eCKaJalli€ro BIiTHU.

3 ormsay Ha BHINE3a3HAUYE€HI OCHOBHI OOCTaBMHU CTpUIELBKI IUIaTGOPMH, OCOOIMBO
poboTu3oBaHi, HaOyBarOTh BAXIUBOCTI, K TMOTEHIIHMKA 3aci0 3MinHEeHHS oOopoHH 0e3
HEOOXITHOCTI 3allyyeHHs 3HauHOi »kMBoi cuiM. CydacHi TexHonorii 10o3BositoTh kpainam HATO
nocrayaT YKpaiHi BaKKe 030pO€HHS Ta CHUCTEMH, SIKI HE BHMAararoTh Oe3MocepeHbOi ydacTi B
OOMOBHUX MisIX 1 TAKUM YMHOM 3HIKYIOTh PHU3UKU MPSMOTO 3ITKHEHHS 3 POCIHCHKUMHU BiHCHKOBUMU
migposmizamu.  OcHameHHs YKpaiHM poOOOTH30BaHMMHU — CTPUICHBKMMH  IuIarGopmamu  Ta
mw1atGopMu Ui PO3MiIHYBaHHS BHUOYXOHEOE3MEYHUX MPEAMETIB MOTJI0 O 3HAYHO MiJABHUIMUTH ii
3/1aTHICTh /10 YTPUMaHHs 1 BIAHOBJIEHHS KOHTPOJIIO HAJ BTPAYEHUMM TEPUTOPISIMH, L0 3a3HAIH
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OKyTaIlii, 3a JOMOMOT'0I0 aBTOMAaTH30BaHOT OOOPOHU KJIIFOYOBHX MO3UIIIN, TI03BOJISIOUN 30CEPEAUTH
KUBY CUJTy B KDUTHYHO BaXXIIMBUX paiioHax oOoponu [1].

OTxe, po3TIsIIalOYl PO3POOJICHHS 1 BHKOPHCTAHHS CTPUICHBKUX IUIATGOPM, HEOOXiTHO
BpPaxoBYBaTH IX MOTEHI[IHWI CyTTEBUI BIUIMB HAa TAaKTUKY BelIEHHS OOMOBUX Mdiif, 0COOIMBO Yy
KOHTEKCTI aCHMETPUYHHUX 1 ypOaHi30BaHUX BiifH, SKI CTaM XapaKTEepHUMH Ha TOxi OO0 MmijJ Jac
pociiicbko-yKpaiHChKO1 BiiHU. OnTHMI3allis BUKOPUCTAHHS PI3HOMAHITHUX MOJYJEeH MOXe 3Ha4HO
3MIHUTH OajlaHC CHJI Ha TOJi 000, MPOMIOHYIOYM HOBI CTpATerii, 0 3/aTHI MiHIMi3yBaTH BTpaTH 1
MaKCHMi3yBaTH e(DeKTHBHICTh BeIeHHS OOMOBUX [iH.

AHaJi3 OCTaHHIX HayKOBHX AOCJHiIKeHb Ta nyoOuaikaunii. IlutaHnHd BuUKOpUCTaHHS
Cy4yaCHUX CTPUICHBKHX IJIaTPopM IITYPMOBUMHU MiAPO3MITAMH € Mallo JOCHIKEHUM Y
BITYM3HSHIN, OHAK JOCTATHRO JOCHIDKEHI y 3apyOixkKHIi HayKOBi iTepaTypi. Baromuii BHECOK Y
JOCTIPKeHHsT I1i€] TeMaTUKU 3poOmiIM Taki aBTopH, sk P. Alston [2], skuii aHami3ye BIUIUB
POGOTH30BAHIX TEXHOJIOTIH Ha MpaBa JIOAMHY Ta MiXKHAPOJHE TyMaHiTapHe mpago. Moro po6ora
OKpECIII0€ €THYHI MpoOJeMM, MOB’sA3aHI 3 BUKOPUCTAHHAM aBTOHOMHUX cucteM. J. Hurst [3],
JOCIIJKY€E TIOTEHIIAN POiB POOOTH30BAHMX IIAT(HOPM y HACTYHNAIBHUX MaHEBpaX, aKIEHTYIOUH
yBary Ha TaKTHYHUX MepeBarax Iiie€l konuenuii. Y cBowo uyepry, J. Matejka [4] posrmsaae
MEPCIIEKTUBH 1HTErpariii poOOTiB y OO0WOBI MiAPO3/ALTH, 30KpeMa OLIHIOWYH 1X €()EeKTUBHICTH Y
PI3HUX CIIEHapisAX BeICHHS HA3eMHUX 0OMOBUX JIii.

3HayHMii iHTepec BUKIHMKAae Takox mpans P.W. Singer [5], sxkuil aHamizye OpHIudHI Ta
eTHYHI aCNeKTH BHUKOPUCTAaHHs BifiChKOBMX POGOTIB, 30KpeMa B KOHTEKCTi 3aKOHiB BiitHn. Moro
JOCITIJKEHHSI TIPOTIOHY€ (DyHIIaMEHTaIbHYy OCHOBY JJIS PO3YMIHHS POJIi aBTOHOMHHX IUIaTHOpPM Y
cydacHux KoH(uikrax. N. Wood [6], akieHTye yBary Ha 3aCTOCyBaHHI aBTOHOMHHUX CHUCTEM Y
BIICPKOBUX KOH(TIKTaX 3HAYHOI 1HTEHCHBHOCTI, ITiIKPECIIOI0YH IXHIil BIUIUB HA TAKTHKY BEICHHS
00i0BUX MOiH.

BitumsHsna niTepaTypa, mpencTaBiieHa marepianamu B myOmikamisx Defence-ua ta Apwis
OM [7-8], 30cepemKyeTbCsl Ha OTJSAI YKpaiHCBKHX PO3poOOK Yy mii cdepi, IXHIX TEXHIYHHX
XapakTepUCTHKAaX Ta MOTEHIialmi. 30KpeMa, MiJAKPECIIOEThCSl BAXKIUBICTh BIPOBAKCHHS
pOOOTH30BaHUX CUCTEM JIsl CHJI OOOPOHM Y KOHTEKCTI aJamnTallii 10 Cy4aCHUX BUKIHKIB OOMOBHX
31TKHEHb.

Jlst mociipKeHHST TaKOXK BUKOPUCTOBYBAJIACs €KCIIEPTHA JIITepaTypa, 30KpemMa aHaTITHIHI
crarti Ha twiatpopmax, Takux Ik CNAS [9], ski BUCBITIIOIOTH Cy4acHi TEHIEHIII y pPO3BUTKY
pobotuzoBanux MmiaaTdhopM Ha mom 0oro. Ilompu 3HAUHY KITBKICTH JIiTEpaTypu 3 1€l TEeMH,
BITUYBA€TbCA HECTaya CHCTEMATH30BaHOTO Marepialy, II0 OXOIUIIOBaB OM BCi AacleKTu
BUKOPHUCTAHHS CTPUIEHBKUX TIAaTGOpM y IITYPMOBHX IMiIpo3Ainax. ToMy, 3aCTOCOBYIOYH pi3HI
METOJI HayKOBOT'O aHai3y, 3i0paHa iHpopmarlist Oyia cucTeMaTH30BaHa Ta MoJIaHa BIAMOBIIHO 70
TEMU JOCIIIHKEHHS.

Merta crTaTTi — MOKa3aTH OCOOJIHMBOCTI, NMEPCIEKTUBU LIOJO0 OOWOBOIO 3aCTOCYBAHHS
CyYaCHHX CTPUICHBKUX TIaTGOPM ITYPMOBUMHU MiAPO3AUIAMH TiJ] YaC BUKOHAHHS KOKIUIEKCHUX
BOTHEBHUX 33]1ad.

Buxknan ocHoBHoro matepiany. B XXI cromiTTi aiama3oH BHHAXOJIB 1 3aCTOCYBaHHS
Pi3HOMaHITHUX pOOOTH30BaHUX OOHOBUX MIATGOpPM OE3MEKHUI — BiA 3alyyeHHS POOOTH30BAHUX
KOMax JI0 BAKOPHCTAaHHS pOOOTH30BaHMX aBTOHOMHHUX KOMILJICKCIB (Ha3eMHHX, ITiIBOJHUX TOIIIO.).
3 ypaxyBaHHSM BHILE3a3HAYCHOT0, aBTOp NpoOaHai3yBaB YKpAiHCBKi, POCIMCBKI Ta 3apyOikHI
CTpUTENbKI MIaTGHOPMH, 3a1J1 OIIIHKH 1X TEXHIYHUX XapaKTEPUCTUK Ta (DEKTUBHOCTI 3aCTOCYBaHHS
i yac poCiiChKO-yKpaiHChKOI BIMHU.

3apy6ixHi po3podku (momeni): SWORDSIMAARS (CIIIA) — mpu3HaueHa 11 pO3BIJIKH,
3HHIIEHHS KUBOI CUJIM 1 TEXHIKH, BUSBJICHHS Ta 3HEIIKOKCHHs BHOyX0oBUX mpucTtpoiB; TEODor
¢dbipmu Telerob Gesellschaft fur Fernhantierungstechnik mbH (Himeuunna) — mpusnadeHa mis
BUSIBIICHHSI Ta 3HEIIKO/DKEHHS BUOYXOBHX MPHUCTPOiB, JIKBiAAMii HACTIAKIB HaI3BHYAWHUX
cutyarii, BidcekoBux  omeparmiii; MULE  ¢ipmu  Lockhead  Martin  (CIHA) -
6aratoyHKIIOHATEHUM BaXKuUil BilicbkoBuil podot [10].
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Pociticeki

po3poOKu  (Mozeri).

YPAH-9 -

0oloBUIl pOOOTH30BaHUI KOMILIEKC
BUKOPUCTOBYETHCS Ul BOTHEBOT MIATPUMKH Ta po3Biiku; YPAH-6 — po6oTu3oBanuil iHxkeHepHUN
komiuiekc; CopaTHMK — yHIBepCalbHUH poOOT, TNPU3HAYEHUH IS BOTHEBOTO BIUIMBY Ha
NPOTHMBHMKA Ta JOCTaBKM mposianTy; [lnarpopma-M — nerka poGotuzoBaHa 1uiatdopma,
BUKOPUCTOBYETHCS ISl aTaK Ha KOPOTKI AMCTAHII 1 B pPO3BiyBaibHHUX oneparisx [11].

VYkpaiHcbki po3pooku (Mozeni). Cboroani B YKpaiHi 311HCHIOIOTHCS TOUTYKH ONTUMaIbHUX
3a IHOI0, NIMPOKMM KOMIUJIEKCHHM 3aCTOCYBaHHS MOJIENEH CTPUICHBKUX IIaT(opM, sSKi MOXKYTh
OyTH BIPOBAHKEHI y MacoBe BUPOOHHUITBO. Ha choromHi eB’ATh Pi3HUX MOJAENEH CTPLICHbKUX
00HOBUX Ha3zeMHUX IUIaTGOpM BXKE PO3poOseHI (MOIAEPHI3YIOTHCS) AJSl MOAAIBIIONO IIMPOKOIO
00HOBOr0 BUKOPUCTAHHS HA MOJIi 0010, sKi BimoOpaxeHi B Tadm.1.

Tabmums 1
Crucok 00iioBUX Ha3eMHHUX MIathopM YKpaiHu Ta IX OCHOBHI TeXHIUHI XxapakrepucTuku [12-13]
. aTta
Po3po6HuK OcHoBHI . A
Hazpa Oco0nuBocTi BBEJCHHS B
BupoOuuk XapaKTEPUCTUKU .
EKCILTyaTaIlio
. .| Kynemerna Typeib
[Ta6ms Roboneers HMizrpumxa Kyemeris aIZFI/IBHe BHKO I/IC}"IFI;HHF; Bepecers
7,62 KT, M240, M2. . P 2023
y 60HOBHX YMOBax.
IIBuakicte mo 20
KM/T, TEIUIOBI31HA
kamepa, maca 1800 kr, | 3axucT mMO3MINKA  Ta
Ironclad Roboneers KOpHUCHE HITYPM Bopoxux | Ciuens 2024
HaBaHTaKeHHs 10 400 | YKpITUICHB.
KT, 030poenns [abmus
M2.
Bara 130 KT,
BaHTXOMITHOMHICTE | [lepeBe3eHHs BaHTaxy,
o 150 kr, MBUIKICTH | JUCTAHIIIHE .
Puch Roboneers a AU a 1 . Kinens 2023
10 8 KM/T, HAJIBHICTh | yIpaBIiHHSI B OOMOBHUX
ynpaBminasg 1o 1100 | ymoBax.
M.
O36poenns [IKT 7,62 | Bukopucranus B
MM, aBTOHOMHA | CKJIajl KJlacTepa
JIroTh DONS pob6ota no 72 romuH, | Bravel, miaroroBka mo | [Imanyerncs
Bara 330 kr, OpoHs 4- | MacoBOTO
ro KJIacy. BUPOOHHUIITBA.
IIBuakicte 1m0 35 . .
. boiioBa MMATPUMKA,
KM/T, paatyc .
Mupotsopen; | KBII MOXJIMBICTD IIJIABAHHS,
" . KOHTpot0 10 2000 M, o He Bkazano
b Cunepris JMCTaHLIHEe
030po€eHHS — AMYyJET DABTiHIS
Bim JIKKB "JIyy". yrip '
Pamiyc  ympaBmiHHS
1,5 KM,
. CrnocrepexHo-
pPO3IIMPIOBAHUN  JIO .
Kb BOTHEBUM  KoMIuIekc, | BBegeHo B
MucnuBenb “ . 4000 M, Bara 110 kr, . .
Pobotike 3MATHUH TPOTUCTOSATH | EKCILTyaTaIlito
030pO€HHST  BKJIIOYAE PEE
HCBT-12,7 Tta IIKT- '
7,62.
Bara 500 kr, tsarose | bararodyHKIilioHaIbHI
. BunpoOyBann
CAMEL Roboneers HABaHTAKCHHS 1| # pobor, MOXeE .
sl IPOUIEHO

TOHHA, IIBUIKICTH IO

INCPCHOCUTU BaHTAX 1
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20 xkm/T. BUCTYyNaTH SIK
MOOUIBHUM IIUT.
Po3Binka
Bara 400 «kr, 3amac p03MiI1[1yB’aHH;1
X0 100 KM ’
INFOCOM Y . > | maTpyaroBaHHS, Beeneno B
Jlacka 2.0 OCH3UHOBMI JBUIYH, .
Ltd KOMIOSHTHA 6boms 5. | ACTPABICHH eKCILTyaTaIio
p Ooernpunacis,
o KJIacy. .
eBaKyaillisi HopaHeHHX.
Banraxxoninfiomuicte | baratouinnoBuii, Moxke
300 kr, mBuakicTs 10 | BUKOHYBaTH pOMi  Bij Biesiero 5
KenTasp A. Drones KM/T, MJIaBalOYMiA, | BAHTQXXHOTO MyJia [0 ERCILTYATAILIIO
JUCTAHIA 10 35 KM | MOOLIBHOL BOTHEBOL y
Ha OJTHOMY 3apsii. TOYKH.

MacmTaboBaHO —OIJISAAI0OYM  TNEPCIEKTUBUM  BUKOPUCTAHHS — CTPUICHBKUX  IUIaThOpM,
BIZIMIY€HO 3Ha4YeHHs (GOpMyBaHHS POOOTH30BAHMX MIAPO3MAUIIB, SKI OyayTh B aBTOHOMHOMY
PSKMMHU BHUKOHYBATHM BOTHEBI 3aBIaHHS HE3BaKAIOYM Ha TMOPY POKY Ta IOTOJHI yMOBH.
AmepukaHcekuii BYeHUHN Singer P.W. B cBoiX poOoTax 3a3Havae, 1m0 PO3BUTOK POOOTOTEXHIYHUX
TEXHOJIOT1H J03BOJUTh MalOYTHIM CHJIaM BOIOBATH KOMIUIEKCHO i MacoBO, 3 OUIBIIOI MAacoro,
KOOPJMHAIIIEI0, 1HTEJICKTOM Ta IIBUAKICTIO, HDK Cy4YacHI MeEpeXeBl CHIU. ABTOMaTH3aIlisd
JIO3BOJIUTH MIABUIIUTHA TEMI BiCHKOBHX Mii, MPOTH KUBOI CHIIH, SIKa TapaHTOBAaHA BiICTaBaTHME
Bim peakmii mammHH. Pe3ynbrarom Oyae 3MiHA MapagurMH BEACHHS BIWHU, A€ KIIOYOBUM
¢dakTopoM Ha moii OO0 CTa€ HE KUIBKICTh JIIOJeH 1 TEXHIKM, a HasBHICTh HaMKpammx
TEXHOJIOTTYHUX KOMITJIEKCHHX aJTOPUTMIB, MEPEX Ta TEXHOJIOTTYHHX PIIIeHb [5].

BoiioBi yrpymnoBaHHA poOiB MIATPUMKHA BOTHEM OYIyTh HECTH IOTY)XHI OO€mpHIIacH
OJTHOPA30BOTO BUKOPHUCTAHHS, SIKI MOJYJIBHO MOXXYThb 3MIHIOBATHUCS JUIsI B3a€EMOJIl 3 PIZHUMH
minsamMu (TJI01a, TOYKa, M'SKi, )KOPCTKi, MOBITpsiHI Ta iHmmi). Lli qpoHU-Kamikag3e MOXYTh MaTH
3MaTHICTh CaMOCTIMHO pO3Mi3HABATH BOPOXI Il 4epe3 Kiacu@ikaiio 300paxkeHb abo
notpeOyBaT JOMOMOTH BiJ JIOACHKHX onepaTopiB. Bonu, HMOBipHO, OyAyTh IHIHMBIIyaqbHO
JIEIICBIITUMU TTOPIBHSIHO 3 0araTbMa CydYaCHUMH 30POMHMMH CHCTEMaMH, BKIIFOYaI0YH BUCOKOTOYHI
kepoBaHi Ooemnpumacu [4]. Poi miarpuMku BOrHEM, WMOBIPHO, CIIOYAaTKy OyayTh PO3TOPHYTI 3a
JIOTIOMOTOF0 TPAJUIIIMHOI TIOJIbOBOI apTWiIepli Ta TOBITPSIHUX 3aco0iB, ajge B MalOyTHbOMY
HaIiBaBTOHOMHI CUCTEMHU, CIIELIaIIbHO po3pOo0IeHi Ui i€l METH, MOXKYTh B3TH Ha ceOe 110 MICiIo
[9].

Posrnsparoun  MalOyTHE BUKOPUCTaHHS CYYaCHHUX CTPUICHBbKMX IIAaTGoOpM, Bapro
3a3HAYUTH, IO TEPCIEKTHBH iX MacOBOTO BHKOPHCTaHHS € BKpail yCKJIaJHEHHMH. [ OJIOBHOIO
MEPENIKO/IO0 € IIBU/IKICTh BIIPOBAHKEHHSI HOBUX TEXHOJIOTIH y apMmito 1 ii pinancysanns [4]. Ciain
BIIMITHTH, IO OPTraHW YIPABIiHHS apMiid CBITY YacTO BUSBISIIOTECA HE PIIIyYdMH IIOJ0
BITPOBAKCHHI HOBHX TE€XHOJOT1H Ta HE CTaHIAPTHUX pillieHb, a (piHAHCYBaHHS apMil BiIOyBa€eThCS
BIJINIOBITHO IO pO3pOOJCHHUX pIYHUX OIOKETIB (TUIaHIB), MO0 CYTTEBO 3HWKYE IHTEHCHBHICTBH
IHHOBAIIIITHOTO BITPOBAIKECHHSI.

[nrocTpoBaHMii PO3BUTOK IHTEIEKTYaJIbHOI 30pO1 CTOITh 1 Mepe]] MOTITUYHUMHU BUKIUKAMU.
He3Baxaroun Ha cbOrofiHIlIHE T0oMiHyBaHHs BilicbkoBuX CIHIA, iHImI KpaiHM MOXyTh OyTH Kpalie
MiATOTOBJICHI /0 BHKOPHCTAaHHS aBTOMAaTH30BAHMUX CTPUICHBKUX TUIaTGopMm. BimmideHo, mo 1o
2018 poky nep>kaBHI BUTpaTH Ha BIMCHKOBY POOOTOTEXHIKY OILIHIOIOTHCSA B 7,5 Minbspaa AoiapiB
Ha pik. BogHodac CBITOBI BHTpaTh Ha KOMEpIIiiHY Ta MPOMHUCIOBY POOOTOTEXHIKY OIIHIOIOTHCS
OlnpIIe HIK B 43 MUIbApAM J0JapiB Ha pik. Y pe3yibTari 0araTo OCHOBHUX JOCSTHEHb Yy Traiy3i
POOOTOTEXHIKH MPUXOAATH 3 KOMEPLIHHOTO CEKTOpa 1 € MHPOKO JOCTYIHI Oyab-sKiid KpaiHi, sika
rOTOBa IHBECTYBaTH B 000pOHY [5].

[Ipore y mporieci DOCTIHKEHHS MO0 MOMJIMBOCTI 3aMiHU JKHBOI CHJIM POOOTH30BAHUMU
CTPLIEIPKUMHU CUCTEMaMH BUHUKA€E HU3KA TUCKYCid. BimbIIiCTh JOCTITHUKIB, CXHISIOTHCS 10 TOTO,
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10 TTOBHOIO MIPOIO 3aMiHa HE € MOKJIIMBO. [1est mpo 3amiHy coiaaTa Ha moJii 6010 poOOTOM Hapasi €
XHOHOIO 1 BiIOoOpaXkae HEPO3yMiHHS BEJIMYE3HHX OOMEKEeHb POOOTU30BAHUX CHCTEM Y MOPIBHSHHI
13 JIFOJICBKUM 1HTEJIEKTOM. Y Ci IIi TPOSKTH MPHU3HAYEH] JJIsl TOTIOMOTH OOHOBUM IMiIpO3/iiaM, a He
Juist X moBHOT 3amiHu [4]. CydacHi 1HHOBAIliiHI TEXHOJOTIi JO3BOJIAIOTh CYTTEBO MOJICPHI3yBaTH
aBTOMATH30BaHI CTPiJenbKi aTGopmH, siKi OyTyTh CIPOMOXKHI BUKOHYBAaTH BOTHEBI 3aB/IaHHS, SIK
mig 6e3mocepeiHiM yIpaBIiHHAM OlepaTopa, Tak i B aBTOHOMHOMY PEXKHUMi 3aBASIKU BOYJJOBaHUM
QIrOpuTMaM IITYYHOTO IHTEJIEKTY. ABTOHOMHHUN peXUM JI03BOJISIE IUIAaT(GOpMI CaMOCTIIHO
ineHTudiKyBaTH Ta aTakyBaTH LiJi Ha OCHOBI 310paHoi ceHcopHoi iH(opmauii. Crpirenpka
miatrgopMa OCHAIYEThCS TMPHIaAaMH HIYHOTO OadeHHs, M0 3a0e3redye BHCOKY €(PEeKTHBHICTH B
HIYHUN yac Ta B yMOBax OOMEXeHOi BHAMMOCTI Ha Pi3HUX AajdbHOCTIX. JlogaTkoBo, miuatdopma
OCHAIIYETHCS TATYNKAMU U BUSIBJICHHS METANy 1 pyXy, IO JO3BOJISIE 1 BUSBISATH MOTEHIIHHI
3arpo3u abo MpHUXOBaHI 00'eKTH, Takl sK 30post abo Ooenpunacu. Bukopucrtanus texnonorii GSM
ta GPS pno3Boyse TOYHO JOKamidyBath IwiatrGopMmy Ta IT, a TakoX 3abe3meuye 3B'SI30K 3
OIIEpaTOpOM Yy peaJbHOMY 4aci uepe3 Mepexy IHTepHeT, 110 BKIIOYae mepefady BiJieo Ta ayzio
curHaiis [6].

3 ypaxyBaHHSIM BHIIEBHKIAJCHOIO MaTepialy MOKJIMBO 3pOOMTH KOPOTKI BHCHOBKH, a
caMme: cydYacHi CTpuIenbki miaTGopMH MalOTh CTaHIAPTHUN HAOlp BaXKIMBHX NapaMeTpiB, sKi
IMIUIEMEHTYIOTBCS IPAKTUYHO KOKHUM PO3POOHUKOM TaKHX, SIK:

— KOMITAKTHICTh (KOMITAaKTHI PO3MIpH BKpall Ba)JIMBI IiJ 4Yac MICBKHX OIepamii y
3a0y/I0BaHUX paloOHAax, /i€ MOXKIMBICTh BXOIy B ABepi OyaiBenb 0e3 MOMepeqHbOr0 3HECEHHS €
KopucHoro. Husbkuil BizyanbHuid, pagapauii 1 [Y-nmianuc, HU3bKUM 1 KOMIIAKTHUNA NTPodisib Kparie
MiIXOASATH JIIsl MACKYBaHHS);

— IIBUAKICTH Ta MPOXIAHICTH (JO3BOJISIE 3HAXOIUTH ONTHUMAIBHI MapIIPyTH ISl YHUKHEHHS
nepeunikof. ITnar¢popma nMoBMHHA MIATPUMYBATH TEMIT Pa30M 3 CTPUIBISIMU IiJ Yac MEepeMillleHHs,
MIPOBEJICHHS PO3BIAKKM a00 BEJEHHS HACTyNajibHOro OO0 B OCOOJIMBUX yMOBaX 3 ypaxyBaHHSM
JOCBily Cy4acHHX 30pOiHUX KOH(IIKTIB (BHOUI, B HACEIIEHOMY MYHKTI, B JIiCl, B TOpax);

— GHEeproMiCTKICTh (eMHICTh OaTapeil Mojesell € KIIOYOBUM €NEMEHTOM, SKa IOBHHHA
3abe3nedyBaT OOWOBY poOOTy 24+ TOIWHM, HA CBOTOAHI € MIHIMyMOM JUIsl CTPUICIBKOT
w1aThopmMu);

— KUBYYICTh (CTIMKICTh 1O 3arpo3 BiJ BOTHEMaJbHOI 30poi Ta HE3HAYHUX OCKOJKIB
apTuiIepiiicbkux OO€enpHIacia);

— KOMOIHOBaHICTh (YHIBEPCAJIBbHICTh Ta NPOCTOTAa BUKOPHUCTAHHS 3a JOTOMOTOI0 HE
CreuiaJbHUX TaPKETIB. 3AaTHICTh MIIATGOPMH BUKOHYBATH KOMILJIEKCHI 00OBI 3aBIaHHS (BEICHHS
BOTHEBOTO Ypa)X€HHS Ha PI3HUX IUCTAHIIAX, 3AIMCHEHHS MIHYBaHHS, €BaKyallisi MOPaHEHOTO,
NIEPEBE3CHHS PI3HOMaHITHUX TPY3iB);

— PEMOHTOIIPUAATHICTE (MIPOBEACHHS OOCIYrOBYBaHHS Ta aJanTaiis 10 KOHKPETHOTO
3aBJaHHs 0e3 BUKOPUCTAHHS CIIELiaIbHUX IHCTPYMEHTIB).

Meroan kmacudikamii CydacHMX CTpPUICHBKMX cHCTeM € pisHuMH. LI cuctemu
KIacu(]iKyr0ThCs 3a QYHKLISIMHU, pO3MipaMH, piBHEM aBTOMAaTH3AIlii.

Ha piBHi aBTOMaTH3alii BHIUIAIOTH TPH OCHOBHI THIH CHCTEM 3aJIEKHO BiJ CTYNEHS ydYacTi
JIOMHY B IXHIH ekcrutyaTanii Ta pyHKIIOHYBaHHS:

— MEPIIUA TUTT CUCTeM (HAWIIONIMPEHIIi) — JUCTAHIIIHHO KEpOBaHI MOJEINI, SKi IMOBHICTIO
KOHTPOJIIOIOTHCS OnepaTtopoM. Taki KepoBaHi CUCTEMHU MOXYTh KEPyBAaTHCS Ha pi3HI JAJIBHOCTI B
3JICKHOCTI BiJl 1X TAKTUKO-TEXHIYHUX XapaKTEPHUCTHK;

— Ipyr'uii TUN CUCTeM (aBTOMAaTH30BaHi) — aBTOMAaTH30BAaHE YIPABIIHHA OIEpaTopa, sIKe
BHKOHYE 3alporpaMoBaHi Jii 0€3 moaabIiol y4acTi JIOIUHHM MMICIIS 3ayCKY;

— TpeTii THN CUCTeM (aBTOHOMHI) — aBTOHOMHI TPaHCIOPTHI, AKi IilOTh 0e3 BTpy4aHb
oriepaTropa, BAKOHYIOYH CaMOCTIHHUH Aiana3oH (yHKINH, 71 SKMX BOHU OyJIM 3amporpaMoBaHi [4].

Takox okpeMy yBary 3aciayroByIOTb MEIWYHI IIATPOPMHU, K BAXKIUBI CYIyTHUKH >KUBOI
00iioBoi cmmn. YacTuHa pOoOOTH30BAaHUX CTPLICIBKUX KOMILUIEKCIB pO3poOIIseThes K "mMendootu",
JUTSL IOIOMOTH MeArKaM Ha o 6oto. Bloodhound - onna Bepcis PackBot, mo 3moxe camocTiitHo
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nrykatd nopaneHoro congara. Menooru taki sk REV i REX. REV, po6or-mBuaka momnomora,
nepeBo3uTh REX, po0oTH30BaHy Hollly, sIKa MBUIKO BUDXKIXKAE MU TLIO JIFOJUHU Ta 3arpyxae Horo
Ha twiargopmy. REX mae pyky 3 mricteMma cyriobamu, mo0 TATHYTH CoJata g0 Oe3NedHOl 30HH,
toni sk REV Mmae kamcyny xutTe3abe3lneyeHHs, sika HaBiTh OCHAIIEHA IUIOCKUM TEJIEBI30pOM,
CIPSMOBAaHMM Ha OOJMYYS IMOPAHEHOTO COJJaTa, TaK LI0 ONEpaTopd MOXYTh OauyuTH HOro i
CHIKYBaTHCA 3 HUM, SIKIIO BiH MPH TaMi [9].

3araibHUI TOPIBHSUTBHUN aHaNi3 ICHYIOUMX CTPUICHBKHX IJIaT(GopM IIUPOKOTO ACIEKTY
3aCTOCYBaHHA IIOKa3ye, IO BCl BOHM € CKIQJHUMH TEXHOJOIIYHUMHM KOMIUIEKCAMH, SIKI
CKJIaJIAlOThCSl 3 OCHOBHUX YaCTHH, a came: pyxoma Iulatdopma/arperar, ska CKOHCTpyHOBaHa Ha
KOJICHIM abo ryceHnWYHii 0asi; rakeT/myJabT AMCTAHIIHHOTO KEPYBAaHHS, CEKIIHHO-MOMYIbHHIMA
arperar JKUBJICHHS MOJIYJIA. 32 (YHKIIIOHATHPHHUMH O3HAKaMHU HasBHI MOJYJIBHI CHCTEMH MOKHA
YMOBHO PO3JUIUTH Ha JBI OCHOBHI CKJIaJIOBI: CHEIliali30BaHMI CUCTEMHHI KoMIuiekc Ta 0a3oBa
tathopma/MOIeIb.

BucHoBku. OTXe, CTpIMKUI IIporpec y po3pooOlii CyyaCHUX CTPUICLBKUX MIaT(opM 3HaYHO
MIJBUIIYE IXHIO (DYHKIIIOHAJIBHICTh Ta BIANOBIAHICTH BUMOI'aM Cy4acHOTrO OOHOBOrO cepeloBHUIIIA.
boiioBi Moaymi ontuMmizoBaHi s e(EKTHBHOI poOOTHM B yMOBax MIChbKOi 3a0yJoBH Ta
PI3HOMAaHITHUX KIIMaTHYHUX YMOB, JI€ BaXIMBUMHU € KOMITAaKTHICTh, MaHEBPEHICTh Ta HHU3BKHI
Bi3yaJbHUI Tpodiib AJ1 MacKyBaHHA. [HTErpoBaHi TEXHOJIOTI 3a0e3MeuyloTh BUCOKY IIBUIKICTh
PyXy Ta MPOXITHICTh, L0 KPUTHUYHO JUIsl ONEPATUBHOIO pearyBaHHs Ha LIBUIKO3MIHHI TaKTUYHI
YMOBH. 3axMCT IUIaT(GOPMU Bif] PI3HUX THIIIB 3arpo3, BKIIOYHO 3 BOTHEMAIbHOIO 30pO€0 (pi3HUX
KaiOpiB), yHIBepCAJIBHICTh, MOIYJBHICTh Ta MPOCTOTA B YMPAaBIiHHI, 3JaTHICTH JO MIBUAKOTO
MOJILOBOTO 0OCTYroByBaHHs 0e€3 creliaJbHUX I1HCTPYMEHTIB MiJBUIIYIOTh €(QEKTUBHICTh IX
3aCTOCYBaHHS Ha T0JIi 00TO.

Hanani po3po6ku 060poHHOI npoaykiii Ykpainu Takux, sk [a6us, Ironclad, Pucsk, JIroTs,
MupotBopens, Mucimusens, CAMEL, Jlacka 2.0 i KenrtaBp, HarmsimHO NEeMOHCTPYIOTH 3HAYHHA
MOTEHIIall y BHpilIeHHI OOHOBMX 3aBAaHb Ta 3a/lal0Thb OCHOBHI HANpPsSMKH TMPOCKTYBaHHS,
3acTocyBaHHA TOAIOHMX TwaTdopMm. IlepcrekTHBM MacoBOrO0 BUKOPHUCTAHHS  CTPUICIIBKUX
maTdhopM OOIIAIOTh 3HAYHI TIEpEeBaru y 3MiHI TAaKTHKW BEJEHHS OOMOBHX MiH, /16 KIIFOUOBOIO CTAE
BHCOKA TEXHOJIOT1YHICTh Ta aBTOMATH3AIlisl, 10 BiJKPUBA€ HOBI TOPU30OHTH B apMiHCBKill cTpaTerii
Ta TakTuIll. [IpoTe Ha ChOTOHI €PEKTUBHICTH X CUCTEM OOMEXKEHA Yepe3 CYTTEBI MIBUIKI 3MIHU
Ha TeaTpi BeICHHs OOMOBUX Jiif, HEJOCKOHAICTh Ta BUCOKY BapTICTh MpoeKTiB. st miapo3ainiB
000pOHHM KUTTEBO HEOOX1THO BPaXOBYBAaTH HE CTAHIAPTU30BaHI TAKTHUYHI MPUHOMHU BOpOTa Ha IO
0010, JOCKOHAJIO 3aCTOCOBYBATH HOBITHI TEXHOJIOTIT pa/lioeIeKTPOHHOT OOPOTHOM Ta TOTYBAaTH HOBI
TOKOJIIHHS J0 TPOTHUIIi, HEHTpasi3alli Ta 3HUIIEHHS POOOTH30BaHWM CHCTEMaM Bopora. boiioe
3acTtocyBaHHA Ha Cxoxi YKpaiHu pi3HOMaHITHUX poOOTH30BaHUX CHCTEM, Ma€ 3MIIIaHUI XapaKTep.
[Inatdhopmu 3maTHi  3a0e€3MEUUTH BOTHEBY IMATPUMKY, BHUKOHYBAaTH IIUPOKI  aCIEKTH
PO3BiIyBaIbHUX 1 IH)KEHEPHUX 3aB/IaHb, OJTHAK iX €(PEKTUBHICTh OOMEXKEHa yepe3 HU3KY (PaKToOpiB,
a came: BpasnuBiCTh 10 3aco0iB PEDB, ckmamnicTh ©0HOBOTO 3acTOCyBaHHS B ypOaHi30BaHIM
MICIIEBOCTI 4Yepe3 OOMEKEHy MaHEBPEHICTh 1 Bpa3iMBICTh JO CTPUICHBKOT 30poi MiXOTHHIIA,
HEOOX1THICTh BOTHEBOT'O MPUKPUTTS.
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Ph.D. Ohen’ko P.V.
USE OF MODERN SMALL ARMS PLATFORMS BY ASSAULT UNITS

The article is devoted to the study of the peculiarities of the use of modern small arms platforms
by assault groups. The article reflects the classification and use of combat ground platforms by assault
units during military operations.

The study used such general scientific methods of cognition as analysis, synthesis, systematization
and comparison. The results of the study show that progress in the development of modern small arms
platforms significantly enhances the combat potential of defense units both in open spaces and in
urbanized areas. The weapon platforms are optimized for use in a variety of climatic conditions, where
compactness, maneuverability and low visual profile are critical, which contributes to the effective
camouflage of the weapon system. The rapid integration of modern technologies ensures high speed and
cross-country ability, which are important for rapid response and rapid adaptation to changes in tactical
situations.

The high level of protection of the system's hull, including protection against firearms and small
artillery ammunition fragments, contributes to the successful execution of military operations without the
involvement of shooters on the battlefield. Versatility, ease of operation and the ability to perform quick
field maintenance without the use of special tools increase the effectiveness of these platforms in combat
conditions. In particular, an analysis of Ukrainian-made models such as ShaBlya, Ironclad, Lynx, Luty,
Myrotvorets, Hunter, CAMEL, Laska 2.0, and Centaur demonstrates their significant potential for solving
complex tactical problems. Prospects for the massive introduction of combat platforms include a radical
increase in the technological level of combat operations, automation of processes and changes in the
tactics of warfare. The practical significance of the study lies in the development of recommendations for
the introduction of modern small arms platforms in the combat training and equipment of assault units.

Keywords: combat ground platforms, small arms, robotic systems, Russian-Ukrainian war.
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TEOPISI IETPOBA - KIIIISAHYCA KOJIMBAJIBHOT'O PYXY 'EOMETPII ILISAMHU
KOHTAKTY KOJIICHOI'O PYHIIAA BAHTA’KHOTI'O ABTOMOBLJIA

Xapakmep cyyacnux mexHON02MHUX Onepauiii 3a 00NOMO2010 Mpancnopmuux 3acoodie (13)
BUMAZAE BUCOKO20 WIBUOKO20 nepemiwenna ma npayesoamuocmi. llepemiwiennsn T3 6 cyuacnux ymosax
00110607 06cmanoeKu, 30IUCHIOEMbCA 6 CKAAOHUX OO0POMCHIX pO36°aA3Kax micyeeocmi (Oe300pirciics,
nycmenvHo-niwjana, 2ipcvka, 0Oonomucma micyegicms), 3 MIHIMATbHUM BUKOPUCHIAHHAM 3ac00i6
niosuwennua npoxionocmi ooiiosux mawun. Bio T3 3anexcums 6e3nocepeonvo céocuacHe GUKOHAHHA
Pi3HUX 00llo6UX 3060aHb HA ONEPAMUBHOMY MA CMPAMEZIYHOMY DiGHI, 30KpeMa AK mMA206i 3yCUNA HA
KoJleca, w0 8 C60I0 uepzy éniaune Ha, MOOLIbHICHb, RPOXIOHICMb, WIeUOKIcMb pYXy mawiunu. Po3pooka
HOGIMHIX MeXHO0102iil no 30invuwenuto egexmuenocmi npoxionocmi T3 € eaxciueum Kpumepiem
ycniuinozo nposedennsn ooiiosux onepayii. CKiaoosumu Kpumepitro €: NONINUWEHHA HAAGHUX X000BUX
enacmugocmeil aemomooinie, wio 0oseede ix MexHONO02IYHY RPUOAMHICHL 00 MOMCTUBOCHMI MA PIGHA
mupogux cmanoapmis. Ilepcnexkmueorw cmeopennsa ykpaincokozo T3 na noenonpugionomy waci 3
YOOCKOHAEHOW X0008010 uacmunor. T3 O6yoe npusnauenuil 011 GUKOHAHHA PI3HUX CheyU@iuHUX
3a60aHb — MOOepHi308aHa X0008a cucmema. Taxuii pywiiti 001a0HaHUll cneyianbHOI0 0i208010 00PIHCKOIO
ona nepemiwjenHsa OUHAMIYHOT 6acu, AKUI 003601A€ 3MEHWIUMU NPOKOB3YEAHHA 01 cmadinizayii
3a0ano020 nanpamky pyxy. Ilpu mooepnizayii koncmpykyii ounamiuni eazu Kepyromoca eaxceaem. Taxka
MexHOoN02iA nepemiuieHHa BillCbK08020 A8MOMO0Ina (cneuiaibHUX OPOHLOGAHUX AGMOMOOINIE) 3a
00NOMO2010 HABAHMANCEHHA X00060i cucmemu 00360J1A€ KOYEHHA KoJeca ma 020 HAGAHMANCEHHA
3poodumu 0inbui NIAGHUM, W0 3MEHULYE 8I0payii npu nepemiujenni ma Oinbui AKICHO BUKOPUCHOBYBAMU
msazoee 3ycunna aemomoodina. 3anpononosana mamemamuuna mooensv pyxy T3 3 xoooeow cucmemoio
HABAHMAIICEHUM OUHAMIYHUMU 6A2AMU.

Knrwouosi cnoea: mexmnonozia, mpancnopmuuii 3acio, xoooea cucmema, cmaoinizayisn, easycinw,
ounamiuni eazu.

Berym  Ta  mocraHoBka  mpoOJjemu.  DaxiBii  BITYM3HSHOTO Ta  1HO3EMHOTO
aBTOMOO11e0yTyBaHHSI CIIPSIMOBYIOTH CBOI JYMKHM Ha CTBOPEHHS 3pa3KiB PYXOMHUX TPaHCIIOPTHHUX
3ac00iB, B AKUX O€3MOCepeNHbO 3IMCHIOIOTH CBIM HampsM Ha PO3BUTOK KOHCTPYKLIH OKpEeMHUX
€JIEMEHTIB aBTOMOOLTIB, a caMe XOJ0BOi 4YacTUHHM. Benuka yBara KOHCTPYKTHMBHOMY
YJAOCKOHAJIEHHSI XOJI0BOI YaCTUHU MPUILISETHCS CTBOPEHHIO KOJICHUX pymIiiB. /lymka mpoBiIHUX
(axiBIiB CIpsSIMOBaHa Ha €KCIUTyaTallil0 BIICHKOBHX aBTOMOOLTIB B PI3HUX TOPOKHIX YMOBax, IO
nepeadavyae CIpPOMOXKHICTh IMIJBUINEHHS MPOXIIHOCTI TaKMX KOJICHUX pymriiB. J[is 3amoOiranHs
MOXUOOK TpPH CTBOPEHHI TaKUX XOJOBHX cHUCTEeM (KOJICHHX pymiiB), aymka (axiBIiiB
CTIPSIMOBYBaJIach Ha CTBOPEHHI MaTeMaTH4HOI 0aswu, sika O Jomomaraia TEOPETHYHO OIHCATH PyX
KOJIICHOT'O PYIIisl TPU NEBHUX HABAHTA)KEHHSX.

3a pe3yibTaTaMH TEOPETUYHO MPOBEICHUX TOCITIKEHb aBTOPH MPOaHai3yBalld pe3yJIbTaTh
Ta c(hopMyIIIOBaIM HAPSAMU YJOCKOHAJICHHS KOMICHUX PYLIiB.

AHaJii3 ocTaHHIX JocaifkeHb i nmydaikanii. [Ipy ananizi npane3naTHOCTI KOJNICHUX PYLIIiB
MOXXYTh MaTH JedKi OOMEXeHHsS MO MNpodiIbHIM MPOXIAHOCTI BAHTAKHUX ABTOMOOLTIB, KOJIH
BUKOPUCTOBYETHCS MOJCPHI30BAaHWUN IUCK y BUTJISAI MPYKHOTO IUCKY O€3MOCEpeHbO PEKUMI,
SKMH IITOBXA€ KOJIM HEOOX1IHO peai3yBaTu TArOBE 3yCHUIUISA, IKE MOXe OyTH 3aHaJATO MaJIUM IIPH
MOAO0JIaHH1 TIEPETIOH.
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Ha puc. 1 mpexacraBieHi MOUIKO/KEHHS IIWHU B PE3yJbTAaTi MiJBUIIEHOTO THCKY, IO
BUKJIMKA€ HAJAMIpHY Hanpyry Ha ii 60KOBHHAX Ta MPU3BOAMUTH A0 PO3PUBY LIUHHU.

Pucynok 1 — TTomkomKeHHS MIMHA B PE3yJIbTATI MiABHUIIIEHOTO PEKOMEHIOBAHOTO THCKY, IO
BUKJIMKA€E HAJMIpHY HAMpyry Ha il 00KOBHUHAX, 1[0 IPU3BOAMTH J0 PO3PUBY IIUHH.
Crocib mepemiteHHss MOOiIIbHOTO eHepreTiuHoro (puc. 2,3) [6 ¢. 92-98]

Pucynok 2 - MoOinbHuH 3aci0 BUKOHAHUH 3 1e(hopMalliiiHUM eIeMEHTOM 110
neKIapaTuBHOMY naTeHTy «Crioci0 mepeMimeHHst MOOUTBHOTO 3aco0y»: 1 - dgueyn, 2 - konichu
pyuiit, gedyui Koneca, 3 - gedeHi Kojeca, 4 - OnopHa NOGEepxXHsI.
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Pucynok 3 — Jlepopmartiitauii exeMeHT y MpOTEKTOPi:
5 - IOKaJbHUM MPY>KHUHN €IeMEHT, 6 - OCHOBHHIA TPOTEKTOP, 7 - dikcyroui TU(TH

Bimomuit cnoci6 IletpoBa-bopucenka MiABHIEHHS MPOXITHOCTI TITOBO-TPAHCIOPTHOI

cucremu (puc. 4) [1, c. 1-3]. Bimomuii cmoci6 «JIarymka» mepeMilmeHHs MOOUILHOTO
eHepreTHyHOro 3aco0y koHctpykuii JI.M. ITerposa (Kolpahchyan, 2015, C. 125-136).
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Pucynox 4 — Kpecnenns 3rijgo 3i cnocoooM I[letpoBa-boprcenka mo1o miaqBUICHHAS MPOXiTHOCTI
TATOBO-TPAHCIIOPTHOT CUCTEMH:

1-xonicnuii  pywin, 2-3youacmuti npomexmop, 3-cmynuys, 4,5-xomymu, 6-xepyrouuii

yuninop, 1- kopnyc, 8 - nopwens, 9,10 - wmoxu, 11,12 - npyscunu, 13,14 - wapnipu, 15,16

- 3ybuacmi npomexmopu, 17,192 -3yoyi, 18,20,2 2-enaounu, 23,24-wapuipu, 25,26-

nopoxcHunu yuninopa, 27,28-omeopu, 29-opim.
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Pucynok 5 — 3aranpHUil BUTJISA KOJICHOTO PYIIiS MO JEKJIapaTUBHOMY marteHTy «Crmoci0
[TerpoBa-bopucenka migBUIIEHHS MPOXi1AHOCTI TATOBO-TPAHCIIOPTHOI CUCTEMIY

Ha puc.6 npeacraBneHo 3araabHUA BATIISIT aBTOMOOUIS 3 YIOCKOHATICHHUMH KOJTICHUMH
pYIIiSIMHU.

Pucynox 6 — 3araibHuil BUTIIS] aBTOMOOLUIS 3 yTIOCKOHAJIGHUMH KOJIICHUMH PYIIiSIMH

Sk BigmiueHo B poOori [1, c. 1-3] pyuiiii siBiisie cOO00 MPUCTPIH Uil IEPETBOPESHHS €HEprii
JBUTYHa B pOOOTY, SIKa BHUTPAa4a€ThCs Ha IOJNOJAHHS OMOpPY PyXy TPAaHCIOPTHUX 3acoliB, Tpeda
BIIMITHTH, O€3MOCEPEAHbO OIip PyXy KOYEHHS KOJIICHOTO PYIIiSi CTBOPIOE KOJUBAIBHUH pPyX
YaCTHH CTUCHYTOI IIUHH.

VY poboti [3] B pe3ynbTari MOIENIOBaHHS OTPUMAHO MNapaMeTpu PyXy KoJieca Yy BHIJISII
HACTYMHUX rpadikiB puc.7

TPacKTopid pyxy Kojeca

— K%

3
ML
b

W 777w 77

B

Pucynox 7- Ilapamerpu pyxy KoJieca

[IpocniauTu KOMWBAHHS IIWHY 1] HABAHTAXCHHIM MOKJIMBO, SIKIIO MEpemKoa Oy1e Oiabii
MOBUIbHOIO, 00 Oy/1e MEHIIIe MIBUIKICTh aBTOMOOLTI0. Takuii MpuKIIa HaBeIeHO Ha puc.S.
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6)
Pucynok 8 — Ilpukinaa nogojaHHs y BIrHYTOi BHYTPIIIHBOI EPEUIKOIH () 13 3HAUYCHHIM
KOJIMBaHb MUHU (0).

JlocmigHuKaMu B raiy3i aBToMoOiIsHOTO TpaHcnopty [4. c. 1-47] po3pobiieHe mporpamHe
CepelioBUINE Ui MOJENIOBAHHS 1 Bi3yamizamii IIMH, Ki J1e(OpPMYIOTBCS MiJ BIUTMBOM Pi3HHX
¢axTopiB. 3amponmoHOBaHa METOJMKAa MOXE CTAaTH QJIBTEPHATUBOIO CYTO TEOPETHYHOMY
BHU3HAYCHHIO PEaKIliii Kojeca 1 IMIMHUM Ha PI3HOMAHITHI MEpEeIIKOAM B PI3HUX yMOBaxX pyxXy
aBTOMOO1IA 1 1Tii 30BHIMIHIX (pakTOpiB, Ha (puUC. 9).

Pucynok 9 — MonenoBanHs Ae()OPMOBAHOTO CTaHy IIIMHH MTPH ITEPEKOTYBAHHS Yepe3
HEPIBHICTh: METOAOM CKiHueHuX ejaemMeHTiB B CAE

Ha puc. 10 mnpeacraBneHuit ¢izuyHUil 3MICT OMOPY KOYEHHIO KoOJieca BiWCHKOBOTO

aBTOMOOLIIS.

[lin yac kodeHHs Koseca IMMHA AEPOPMYETHCS MiA JI€I0 PI3HUX CHJI, IO MOCTIHHO
CYIIPOBOJIKYIOTHCSI 3HAUHUMH BTpaTaMM €HEprii, 110 MPU3BOAUTH A0 3HAYHOI'O HArpiBaHHS LIMHU
Ta 3MiHM ii OCHOBHHMX BJIAaCTHBOCTEH. BTpaT mnpu KOYEHHI IIMHM B OCHOBHOMY OOYMOBIIEHI
BTpaTaMH Ha BHYTPIIIHE TE€PTS B IyMi Ta KOpJi, BEJIWYMHA SKUX 3aJICKUTh BiJ BIACTHUBOCTEH 1
nedopmarii mux MaTepianiB. 3 METOI0 MiHIMI3allii BUIIE3a3HAYCHUX BTPAT MPOITOHYETHCS HACTYITHA
knacugikaiis MexaHi3MiB BTpaT B MTHEBMAaTHYHUX [IMHAX.

62



" Tun sipat Cxema Temy BrpaT TonoBHI WHEHIKH, SKI BHICTHKAKOTE

ricTEpEINCHi BIPATH

1 Brpati 1 pamaibiy Hopmatiie 1anai raachis
JeopMaIEIo W t

|
———— e

2 Brparu wa kyrosy ‘ Kpy il momenr:
JedhopMaIiio mHHA FatbMIBHMT MOMCHT;

A HOPMATLHE HABANT A CHIS
T
3 | Bipat Ha aehopmauino y Bokosa chia;
GOKOROMY HANPAMEKY \ HOPMATI e HARI T KIS
—
B
4 Brpari b e mi e \ Kpy il MoMenT
Acopmy mina » HOPMATLHE AR T K HHS
TAHTCHLATEHOMY R
HATPAMKY
S | Brpatn na mwemucnis ‘ Kpy Tl MoMenT;
THCKY TIORITPA B IHHI = = HOPMAIhHE HARAHT IR EIHA.
rererer—————

6 Brparn Ha 3n0meHAA \ KpyTiuit MosmeHT; HOpMahie
WHHH (BUIPHBAHHA ‘ HABAHTHKEHHSA
HACTHHOK LHHH B
OCHO B IPOTEKTOPA) % 1

Pucynok 10 — Knacudikaris BTpat B MHEBMAaTUYHHX IIIMHAX.

Merta: BHocKoOHaNEHHS Teopii peamizallii TOTHYHOI CHJIM TATH B IUIAMI KOHTAaKTy KOJICHHX
pyuIiiB BiCHKOBHX aBTOMOOUTIB 3 OMOPHOIO IMOBEPXHEIO MHUISXOM BUKOPUCTAHHS KOJIUBAIBHOI
€Heprii CTUCHYTOI Ta PO3TATHYTOI YaCTUHH IIUHU.

IMocTaHoBKa 3aBAaHHS: OTpUMATH (OPMYIH JUIS IMiIPAaXyHKYy BUXITHHX MapaMeTpiB IMPH
BUKOPHCTaHHI KOJIMBAJIbHOT €HEPIii B pO3paxyHKax.

Bukiag oCHOBHOIO Martepiaay aoc/igkeHHs. Pyx aBTOMOOUIBHOTO KOJICHOTO pYIIis
CYMPOBOJIKYETHCSI PO3CIIOBAaHHSIM €Heprii. SIKIIO KONICHOMY pYIIiI0 TOCTIHHO HE HaJaBaTu
J0JaTKOBOI €Heprii, To BiH (KOJICHHWIA pyIIiil) MPUMHHATH CBOE KOYCHHS, IO MOSICHIOETHCS MI€I0
CHJI OIIOpY CEepeOBUINA, BHYTPILIHBOIO TEPTA Ta IHIIMX CHWJI HEmpyskHoro omnopy. ITpu nogonanHi
KOJIICHUM PYIIEM CHJ HEMPY)XHOTO ONOPY BUTPAYAETHCS poOOTa CHCTEM TiJBEICHHS IO HBOTO
e”eprii. Ilpu npomMy MOXyTh 3MEHIIyBaTHCsS MependadyBaHi Ha TaKMHM PEXHUM 3amacy eHeprii.
Moy Th 3’ IBUTHCS ITiIBUIIICHI 3HAYCHHS CITOKUBAHHS ITiIBEJICHOI EHEPTii.

[IpumycTumo 110 KOJTICHHUM PYIIiN pyXaeThCs O HEPIBHIN 10pO3i.
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Pucynok 11 — Mogenb KOCHOTO pyIrist B CIIOKO1.

BpaxoByroun BullleHaBelEHI CIMOCOOM MEPEeMilIeHHS MOOUTFHUX TPAHCHIOPTHHX 3aco0iB 1

HE3BAXAIOUM Ha MPHUPOJY HEMPY>KHOTO OIMOpY 3alpoIOHYEMO CIIPOUICHY CXEMY MaTeMaTHYHOTO
omucy mnporecy Ha (puc.11).

™M

ANV

Pucynok 12 — Crpormiera Mojieb HEMPY»KHOTO OIOPY KOUYEHHIO KOJIICHOTO PYIITist

JI71s cipoIeHOTo YSBICHHS CHJI OIOPY HETPYKHOTO CTaHY BUKOPHUCTAEMO MOHATTS B’SI3KOTO
TEpTS:

R=f-7 (1)
ne X - MBHIKICTH B3a€MOJIT KOJIICHOTO pYIIis 3 OMOPHOIO MOBEPXHEIO;

p= [%} Koe(illieHT TepTs

MaremaTHuHa MOJIEh CHJIOBOI CXEMHU PYXY KOJIICHOTO PYIIisl IiJ] Ai€0 HEMPY>KHOTO OTOpY,

CKJIaJIeMO CHJIOBY cxeMy Ha (puc.12) pyxy KOJICHOTO pyIrisi Ha sKid BepOambHi cuim. s
CIIPOIICHHS PO3PaXyHKIB, HE BUKOPHUCTOBYEMO.

CknagemMo cuiioBy cxemy Ha (puc.12) pyxy KOJICHOTO pyIis, Ha sKiii BepOaJbHI CHIH, IS
CIPOIICHHS PO3PaXyHKIB, HE BUKOPHUCTOBYEMO.
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Pucynok 13 — CunioBa cxema pyXy KOJICHOTO PYLIisi: C- )KOPCTKICTh

cX

Judepenuianabae piBHSIHHS PyXy KOJICHOTO pyIIisi HA0yBae MaTeMaTHYHOTO BUTIISY

mk=—f8y—-cy
Pozainnmo Ha B1 4aCTKM OCTAHHBOTO PIBHSHHS HA M
j('+2h,f+p2}(=0,ﬂe 2
C
m m
Otpumaemo miHiiiHE onmHOpiAHE Au(eEpeHIianbHe PIBHAHHSA 2 -TO TOPSAKY 31 CTaIMMHU

Koe(ilieHTaMu.
Jlns piBHsAHHSA (2) TOYaTKOBI YMOBHU:
x npu t=0=x; x npu t=0=xy = 0

Z(O):lo;j((o):o
AHai3 MaTeMaTHYHOI MOJIEIII.
3araibHU PO3B’SI30K pIBHSAHHS (2) MpOBEIEMO 3a JOMOMOTOK) XapaKTEPHCTUKU I[OTO
PIBHSHHS:

2
K,+2hk+p° =0 )
Kopeni piBusHHS (3) Mae po3B’si30K
+ [ 2 2
ki, = 2 4; —4p = _hj\/hz +p°

BynyTh 3anexarty Bij 3HaYeHHs napamerpa h (BeJIMYMHU Bi3KOBOTO TEPTsI) y BIAMOBIIHOCTI 3
Teopi€ero AUQEPEeHLINHNX PIBHAHD MOKHA PO3TIISTHYTH BUTIAAKU:

h < p (weBenukwuii omip), skmo p>h, Toh? — p? < 0
OTxe, KOpEeH1 XapaKTepUCTUYHOIO piBHAHHSA (3) KOMIUIEKCH1

k., =—h'iy/p? —h?

Toni, 3aragpbHUN PO3B’SI30K JIHIHHOTO OIHOPIAHOTO AUGEPEHIIHHOTO PIBHSAHHA (2) Mae

BUTIJIAA:
z(t)=e™" [Cl cos(«/,o2 —h? ~t)+C2 sin(«/,o2 —h? t)} (4)

3 3aranpbHOr0 pO3B’s3KYy (4) 3HAMIEMO YaCTUHHHMA pO3B’SA30K, TOOTO 3HAYEHHS CTAIHX
C,4 Ta C, 3a 101OMOror0 MOYaTKOBUX YMOB (2)
[lincTaBumo 10 (4) nepiy No4aTkoBy YMOBY:

2, =€°[C,c0s0+C,sin0]=C, =y,
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Orxe, C, =y,
Jist TOro, o6 BUKOPUCTATH IPYTy MOYAaTKOBY YMOBY, HEOOXITHO 3HANTH NOXiAHY BiJ (4):

7(t)=-he™ [Cl cos(\/ﬂ-t)+c2 sin(\/ﬂ-t)}
e [—Cl\/pz —h? sin([p? = -t +C, o -’ -cos(\/ﬁ-tﬂ
Toai, (0)=~he® [ 7,c050+C,sin0]+€"| ~;\/p* ~hsin0+C,y/p* ~h? -cos0| -
= —hy,+C,\/p’—h? =0

hx
}’DZ _ h2

OcTaToyHO, YaCTUHHHIA PO3B’S30K JIIHIHHOTO OXHOPIAHOTO AudepeHIiiHOrO PIBHSIHHS (2)
MAa€ BUIJIAL;

Orxe, C, =

z(t)=e™ {;{0 COS(«/pZ —h? -t)+ /;Z_" = sin(«/p2 —h? t)}
(5)
Ockinbku cos, =sin (a _%) TO (GyHKIIO (5), sIKE € pO3B’sA3KO0I0 (2) MOKHA 3aITUCATH Y

BUTJIISI:

;((t):e“‘[;(Osin(\/ﬂ-t—%}—%sin(\/ﬁ-t)} (6)

CyMoOI0 JBOX CHHYCOIJ 3 OJJHAKOBOIO YACTOTOIO (® € TAKOX CHHYCOIda Ti€l K YaCTHUHH, SKa
BHU3HAYAETHCS 32 HOPMYJIIOIO:

Asin(ot+¢,)+ A, sin(wt+,) = Asin(wt + @), ne
ne A=A+ A +2AA, cos(p,— )

Asing + A, sing,
A cosg, + A, cos g,

@ =arctg

VY Hamomy BUNAJKy, s QyHKIIT (6)

h,{ T
A=tk === =—7:0,=0
p°=h 2
. hZ 2
TOHI, A: ZZJ,- ZO 2_ 2
0 p? —h? o —arctg Xo —arctg p-—h
L/
Ocrarouno, ¢Qynkuis  (6) PP —h?

anﬁMae BUTIJIAA:

2(t)=A-e ™ sin(ot+9), re

2 2 [ 2 e
A= lxe+ QZ?,ziwarCtg—ph N
p —

VY chpouieHOMy BapiaHTi, KOJM CIPUMMAEMO, IO PyX Ta KOJMBAHHS IUISIMM KOHTAKTY
3IACHIOETHCS 110 FApPMOHIYHOMY 3aKOHY B JIBOX IUIOIIMHAX ONOPHOI MOBEPXHI, 3arajlbHUN pyX
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nedhopMOBaHOI TUIIMHU KOHTAKTY Oyie 37iCHIOBATHUCS (B CITPOIIEHOMY BapiaHT1) PIBHIHHSIM:

7€ Y - KOJIMBAHHS IUIIMU KOHTAaKTy y BEPTUKAJIbHI IJIOLIMHI;
X- KOJIMBAHHSI IUISIMM KOHTAKTY Y TOPU30HTAJIbHI IJIOIINHI;
A1 -KONMBaHHS IJISIMU KOHTAKTY Yy TOPU30HTAIBHI IJIOLIHHI;
Ay . KOTMBaHHS IUISIMM KOHTAKTy Y BEPTUKaJIbHI IIJIOLIUHI.

BucHoBkH. B pe3ynbpTari MpoBeNeHUX TEOPETHYHUX JOCTIHKEHb CKIAJACHO MaTeMaTHYHY
Mozenb pyxy ME3 3 xomicHMM pyllieM HaBaHTaKEHUM AMHAMIYHUMHU BaraMu, TaKOX TEOPETHYHO
BCTAHOBJICHO, 110 KOJIMBAaHHA IUIIMH KOHTAKTy MOXeE BiJOyBaTHCS y JBOX HamlpsMKax Ta CyMapHi
KOJIUBaHHS OyIyTh 3/1HCHIOBATHCS MO MPSAMii JiHii, TAHT€HC KyTa HaXWIy SKoi Oyse BU3HAYaTHCS
BITHOIIICHHSIM aMIUTITYyd A1 Ta A».
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PETROV-KISHIANUS THEORY OF OSCILLATORY MOTION GEOMETRY CONTACT
PATCHES OF THE WHEEL DRIVE OF A TRUCK

The nature of modern technological operations with the help of vehicles (TK) requires high fast
movement and operability. The movement of vehicles at the present stage, as a rule, is carried out in
difficult road conditions (off-road, desert-sandy, mountainous terrain), with minimal use of means to
increase the cross-country ability of the vehicle. The timely completion of tasks at the operational and
strategic levels, in particular both the traction load and the traction support systems, mobility, cross-
country ability, and speed of movement, depends directly on the vehicle. Based on this, the latest
technologies for increasing the efficiency of vehicle cross-country ability are the key to successful combat
operations. The main directions for the implementation of this goal are: modernization of the existing
chassis of military equipment using the latest technologies, which will bring their technological suitability
to the possibility and level of world standards. The creation of a Ukrainian vehicle can be placed on an
all-wheel drive chassis, which is built according to special technological and technical requirements for
the structural improvement of the chassis. The vehicle will be designed for installation and connection of
special equipment - a wheeled propulsion system with deep modernization. Such a propulsion system is
equipped with a special treadmill for moving dynamic weight, which allows you to reduce slippage and
stabilize the specified direction of movement. In such a deep modernization of the design, a lever is
attached to control spring-loaded dynamic scales. This technology of moving a military vehicle (special
armored vehicles) with the help of a wheel drive load allows you to make the rolling of the wheel and its
load smoother, which reduces noise when moving and uses the technological traction load more
efficiently. A mathematical model of the movement of a vehicle with a wheel propulsion loaded with
dynamic weights has been compiled.

Keywords: technology, vehicle, wheel, stabilization, lever.
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ON THE CAPABILITIES OF MODERN NEURAL NETWORKS AS A MEANS OF
ARTIFICIAL INTELLIGENCE

This article provides a comprehensive analysis of the potential and limitations of artificial
intelligence (Al), with a particular focus on its capacity to generate novel scientific and technical
solutions.

The central thesis of the article rests on the analysis of Al systems as approximators — mathematical
constructs that map sets of input variables to corresponding outputs based on training data. Artificial
neural networks (ANNS), in particular, are identified as the most prominent and flexible form of such
approximators. Through a detailed mathematical framework, the study illustrates how these systems are
trained on structured datasets to form a functional mapping y=F(x), and how their predictive capabilities
are divided into two categories: interpolation and extrapolation.

A core example used throughout the work involves training a neural network on a simple quadratic
dataset and analyzing its ability to generalize (interpolate) within the known data range, versus its
tendency to fail when extrapolating beyond this domain.

The discussion then transitions to modern Al applications, particularly transformer-based large
language models (LLMs) like ChatGPT, which, although structurally more complex, remain conceptually
similar to traditional feedforward neural networks. These models can interpolate within an extensive
informational domain with impressive fluency and creativity, generating coherent outputs by recombining
previously seen elements. An illustrative case compares this process to generating a fictional story from
known character archetypes and narrative structures, potentially yielding combinations that are original
but still rooted within known patterns.

This principle is further extended to scientific and engineering applications, where Al may
recombine known physical, chemical, or mechanical principles to suggest viable new inventions. For
example, by combining known types of forces, fuels, and energy conversion methods, a neural network
could propose novel engine designs — some of which may be genuinely innovative. These processes mirror
traditional methodologies in morphological analysis and TRIZ (Theory of Inventive Problem Solving), but
are significantly enhanced by the processing speed and scale of modern Al.

However, the article also emphasizes the inherent limitations of current Al systems. While they are
highly effective within the bounds of interpolation, their capacity to generate valuable outputs in
extrapolative scenarios — those requiring a leap beyond known data — is fundamentally flawed. This
limitation is not only theoretical but practically observable in the phenomenon of hallucination in large
language models.

In conclusion, the article argues that interpolation-based innovation — producing new but logically
grounded combinations of existing knowledge — is well within the reach of today’s Al systems and may
yield real scientific or technical breakthroughs when human researchers have not yet explored such
possibilities. However, true extrapolation, or the generation of fundamentally new theories and concepts
beyond the known knowledge domain, remains largely inaccessible to neural-network-based
architectures. To achieve this, future Al systems must adopt hybrid approaches, combining neural models
with deterministic logic, heuristic reasoning, or other cognitive frameworks capable of venturing beyond
learned experience. These hybrid architectures hold the potential to not only mimic but meaningfully
extend the boundaries of human creativity and scientific discovery.

Keywords: artificial intelligence, neural networks, interpolation, extrapolation, approximators,
engineering problems, scientific problems.

Introduction and problem statement
Over the past several centuries, human society has experienced a continuously increasing
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pressure from emerging technologies and scientific discoveries. The rate at which these
developments occur can, without exaggeration, be described as rapid and, in all likelihood,
exponential, although, when viewed across short time intervals, it may appear linear. For instance,
according to data [1], the global number of scientific publications grew from 4.18 million per year
in 2018 to 5.14 million per year by 2022, representing a 22.8% increase in just five years.

It is evident that a significant proportion of scientific advancements remain highly specialized,
aimed at resolving narrowly defined scientific problems or their subcomponents. In contrast, truly
groundbreaking and large-scale innovations are encountered far less frequently. Technologies
capable of exerting a transformative influence on human society at a planetary scale over
intermediate time spans — on the order of decades — are often referred to as disruptive technologies.
Although the term implies a literal "breaking apart” of existing paradigms, as is reflected in the
English expression itself, the concept lacks a universally accepted scientific definition, particularly
in the context of recently established and evolving disciplines.

In many cases, the term is employed by marketers to promote new products by framing the
innovations involved as disruptive, regardless of their actual transformative capacity. However,
genuine disruptive technologies have the potential to fundamentally alter entire sectors and reshape
the very fabric of human life and social organization. A prominent example from recent history is
the invention of smartphones, which revolutionized how people interact with the internet and have
now become an integral and stable component of everyday life.

At present, artificial intelligence (hereafter referred to as Al) is widely regarded as a
transformative technology with the capacity to reshape the world as we know it. Although Al
entered the public domain only in recent years, the conceptual foundation of this technology
predates its popularization by several decades [3]. Excluding references in ancient folklore and
mythologies, some of the earliest mentions of artificial intelligence in science fiction literature date
back to the first quarter of the 20th century. Notably, the term “robot” was introduced in 1920 to
describe artificially created workers. Of course, mathematically grounded ideas concerning how
decision-making systems in such artificial entities could be structured emerged somewhat later,
most notably in the works of Frank Rosenblatt (1958) and Warren McCulloch (1943) [4].

The recent advancements in the field of artificial intelligence have been nothing short of
remarkable, capturing the attention and admiration of scientists across disciplines. However, what
proves to be an even more compelling subject of inquiry is the question of where the boundaries of
this technology truly lie, and whether it holds the potential to give rise to artificial general
intelligence — an entity capable of replacing human beings across all domains of activity, including
those traditionally considered the exclusive province of human intellect, such as scientific research
and discovery.

Analysis of publications

Before proceeding to an in-depth examination of the various aspects related to artificial
intelligence, it is essential to first establish a clear and precise definition of this concept. According
to an authoritative source [5], artificial intelligence may be defined as the capability of a digital
computer or a computer-controlled robot to perform tasks that are typically associated with
intelligent beings. Unfortunately, this definition inevitably leads to the cross-cutting philosophical
and scientific issue of determining what qualifies as an “intelligent being”. In order to eliminate
ambiguity, this study will proceed on the basis that only a human can be considered an intelligent
being in this context. Despite remarkable advancements in the field of biology, humanity has not
yet developed an effective means of communication with any of the non-human species that share
our planet. As a result, it remains exceedingly difficult to assess the intellectual capacities of even
the most cognitively advanced animals — such as dolphins, elephants, and great apes — with a
satisfactory degree of objectivity [6].

Furthermore, the reference in the aforementioned definition to a “computer” — which is
generally perceived as a physical, hardware-based device — or even more so to a “robot,” is
somewhat imprecise. Both of these entities function solely through the operation of specific
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software. Software, in turn, can be deployed on devices that may not traditionally be classified as
computers. For example, consumer appliances such as washing machines are now frequently
marketed as being equipped with “artificial intelligence,” despite their limited computational
capabilities. Therefore, to ensure definitional completeness and precision, it is more appropriate to
center the concept of artificial intelligence around the capabilities of software systems themselves.

In this context, the present work will adhere to the following definition: artificial intelligence
is the capacity of software to perform tasks that are typically associated with human cognitive
activity. Based on this definition, it is possible to identify the principal categories of such tasks,
which include [7]:

— the effective management of and interaction with objects in the external environment;

— the classification of various entities or phenomena;

— the development of efficient strategies for active decision-making based on the analysis of a
complex set of input data describing a problematic situation;

— learning, understood as the capacity to improve internal operational algorithms;

— the use of diverse forms of language, particularly natural (human) languages;

— the awareness of a given situation, which may be interpreted as the generation and
prioritization of a range of conclusions derived from the description of that situation.

Another important domain of activity that can be considered in the context of artificial
intelligence is the generation of new information [8]. This process can be broadly divided into two
fundamental categories: scientific activity, which involves the development of novel methods,
theories, conceptual frameworks, and approaches; and engineering activity, which consists in the
application of established methodologies to new input data in order to construct yet another instance
of a typical or standardized solution.

Main part

Virtually all of the actions mentioned above — that is, all functions of artificial intelligence
that are subject to formalization or symbolic representation — can be addressed through the
application of a mathematical apparatus that may be broadly referred to as approximators [9]. In
terms of their internal structure, approximators can be extraordinarily diverse and flexible.
Anticipating subsequent discussion, it is worth noting that artificial neural networks, which have
gained significant popularity in recent years, represent one of the most comprehensive and
illustrative examples of what an approximator embodies in its fullest sense.

For the purposes of this study, the term approximator will be used to denote any mathematical
apparatus or method that enables the reproduction of a functional dependency with a given level of
precision.

y = F(x), 1)
where X is a vector (ordered set) of input values (arguments), y is a vector of output values
corresponding to the input vector. The approximator is constructed based on a set of pairs xj — Vi,
which are specific real-world examples of the correspondence of a certain input information Xx;
(characterizing the conditions in which the process under consideration occurs) to the results y; of
this process (which are of interest to the researcher). Such a set of pairs is called a data set, which
we will denote here by D, and it is used only when setting up the Al system, which is called
training. A data set can be considered as the union of two sets - the set of all descriptions of the
input information {x;| i =1.. N } and all results {y;| i=1.. N }:
D={{xi}{yi}i=1.N} )

It should be noted that in the general case, x; (as well as y;) is a vector, i.e. it includes not one,
but several (or even very many - there are no fundamental restrictions) quantities. Moreover, if in
(1) both vectors are one-dimensional, i.e. we have the (simplest) scalar function of one argument,
then no specialist will call such a function the basis for artificial intelligence. Thus, certain
restrictions are indirectly imposed on the simplicity of function (1): very simple functions will not
be considered an implementation of Al. Indeed, usually in applied problems of artificial
intelligence, the input vectors x; have dimensions of the order of tens, hundreds, and even much
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more (which, of course, depends on the applied problem being solved). At the same time, the output
vectors y;, which are to be generated by the approximator based on the corresponding vectors x;,
often have a rather small dimension (but can also be sufficiently powerful vectors). It is not
uncommon for the output value to be a simple numeric value (i.e., a vector is converted to a scalar),
or to contain two or three output values that are calculated by the approximator. In modern large
language models, the dimension of the output vector can be in the thousands.

The establishment of the mentioned functional dependence F (if it has occurred, then the
system is called trained) enables the artificial intelligence system, in the process of its further
targeted use, to respond appropriately to such a set of input information x* , which was not in the
data set:

X" & {X;i|i=1.N} 3)

The proper response of an Al system means that it generates, based on x* , such a value of the
output vector y', which is close (with a given accuracy) to the real reaction of an object of the
surrounding world to input parameters equal to x*. This becomes possible if the approximator has
learned to imitate the behavior of a real object well, namely, to implement the connection between
the input and output values.

In the above formulation, training an Al system is called supervised training [10] (the
"teacher"” is understood as the set of reactions of the object {yi}), and unsupervised training [11]
(when D = {X; | i = 1.. N}) corresponds to a relatively smaller number of applied problems (in
particular, such as clustering, dimensionality reduction, anomaly detection) and will not be
considered here.

Thus, there exists a considerable number of methods aimed at approximating the behavior of
functions that correspond to the behavior of real-world objects — assuming, of course, that such
deterministic and unambiguous functional dependencies exist at all. Among the wide array of
available techniques, the most widely adopted today is the use of artificial neural networks. From a
biological perspective, neural networks emulate the operational principles of the nervous systems of
higher organisms [12]. From a mathematical standpoint, they rely on multiple convolutions — that
is, scalar products between vectors of input values and corresponding weight vectors — followed by
the application of a certain nonlinear function to the resulting weighted sum.

It is therefore appropriate to pose the question: to what extent can such a system replicate — or
perhaps even replace — the cognitive processes of the human mind, given that from a physical
standpoint it seeks to simulate those processes entirely? This question leads to profound
philosophical, social, and biological considerations. If there exist physical fields or principles in
nature, as yet unknown to modern science, that play a supplementary role in enabling the human
brain to function, then it would be impossible to fully replicate human thought within the current
framework of artificial neural networks — since these unknown influences would be inherently
absent from such systems. Conversely, if human cognition is governed exclusively by
electrochemical interactions, as currently understood, then artificial neural networks may constitute
a sufficiently robust foundation for modeling — and potentially even surpassing — the functional
capabilities of the human brain.

At present, it can already be asserted that existing Al tools are capable of effectively
managing a wide range of routine, repetitive tasks — tasks that are performed daily by millions, if
not billions, of working individuals across the globe. The real challenge, however, arises when the
goal shifts from executing standard tasks to generating genuinely new ideas or solutions. More
precisely, while a neural network can, in principle, generate vast amounts of data that have never
previously appeared within a particular domain, the actual value of this information is often
extremely limited. It is quite likely that such "new" data will include no insights or results of
genuine practical significance.

This assertion can be illustrated through the example of a simple functional dependency of the
form (1), involving a single input and a single output variable. For simplicity, let us consider a
dataset consisting of the following input-output pairs, which clearly define an ordinary quadratic
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relationship:

{1, 1}, {2, 4}, {3, 9}, {4, 16}, {6, 36}, {7, 49}, {8, 64}, {9, 81}
(4)

If a neural network is properly trained on this dataset — a task complicated by the risk of
overfitting, where the network's outputs between the given data points may fluctuate significantly
and exhibit numerous outliers — then it should operate at optimal efficiency. Overfitting remains one
of the most critical challenges for modern neural networks, as it undermines their ability to
generalize beyond the training data. Provided that the network is successfully trained and avoids
such pitfalls, two primary scenarios for its further application become possible:

a) Approximation at points located within the interval defined by the extreme values xmi, = 1
and Xmax = 9 — in other words, interpolation. It is important to emphasize that in this case, the neural
network operates within the bounds of an information domain that has already been explored and is
at least partially understood by researchers. Even though not all values are explicitly known — for
example, the pair x = 5y = 25 is absent from the dataset — the input still lies within the studied
range, and the network’s ability to infer a plausible outcome reflects its capacity to generalize within
a familiar informational space.

b) Approximation outside the boundaries of xmin and Xmax, such as for x = 10, x = 1000 or x = —
1, pertains to the extrapolation of function (1). In this scenario, the neural network is required to
make predictions about inputs for which no prior information is available in the training dataset — an
inherently more uncertain and complex task.

It is highly probable that, in the case of interpolation, a well-trained neural network will yield
sufficiently accurate results. For instance, if researchers input the value x = 5, the network will
likely return an output close to y = 25, which aligns with the actual behavior of the physical system
from which dataset (4) was derived — even though the system was never explicitly tested at that
point and the specific pair {5, 25} was unknown to researchers.

At the same time, it is relatively evident that the neural network’s ability to extrapolate its
approximated function (1) beyond the trained range is significantly limited. This shortcoming is not
specific to neural networks but arises from the fundamental nature of extrapolation in the context of
real-world processes (as opposed to idealized models such as the elementary dependency y = x?).
The core of the problem lies in the fact that real systems may behave unpredictably or undergo
qualitative transformations once they move beyond the bounds of the explored informational
domain — in this case, the interval x € [1; 9]. Consequently, the system’s behavior in uncharted
territories may differ drastically from what has been observed within the studied range. While the
neural network may, by chance, produce an output during extrapolation that approximates the actual
result of the physical system, the likelihood of such coincidence is extremely low. Indeed, the
probability of generating a meaningful result is nearly the same as the probability of generating any
arbitrary output value.

Fig. 1 illustrates the extrapolation of the function y = x* by a neural network with the
following architecture:

—an input layer containing a single neuron;

—a first hidden layer with 10 neurons;

—a second hidden layer, also with 10 neurons;

—and an output layer with one neuron.

The dataset used for training corresponds to the set (4), and the network was trained over
1000 epochs. The figure presents the behavior of the approximated function outside the known
input domain. Various activation functions were applied in the hidden layers, including ReLU,
sigmoid, tanh, and softplus. The results clearly demonstrate that, even in the case of a fully
deterministic relationship such as y = x?, the neural network approximates the function accurately
only within the interval covered by the training data. Extrapolation beyond this interval proves to be
highly ineffective, regardless of the type of activation function employed.

It is evident that the presented example is elementary in nature, whereas modern neural networks
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are orders of magnitude more complex than a simple one-dimensional approximator. Nevertheless,
the fundamental operating principles remain largely the same — based on the propagation of input
signals through layered structures. In particular, the most widely adopted architecture in
contemporary artificial intelligence, especially in large language models that have recently captured
the attention of broad user audiences due to their impressive capabilities, is the transformer. This
architecture is, in essence, a feedforward neural network.
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Figure 1- Behavior of the approximating function of a neural network beyond the
informational domain represented in the training dataset, for different activation functions:
a— RelLU, b —sigmoid, ¢ —tanh, d — softplus

The primary distinction lies in the nature of the input and output data. Instead of a single input
variable x, transformers process a vast number of inputs that correspond to a formalized and
digitized representation of a user's textual message (prompt). Similarly, the output is not a single
numerical value but a large set of values that collectively form a coherent and meaningful segment
of text. Thus, the foundational mechanism of systems like ChatGPT, developed by OpenAl, is
fundamentally aligned with the previously discussed neural network model.

Of course, developers integrate a considerable number of additional processing procedures
into their commercial systems — some of which are implemented via deterministic algorithms, while
others rely on heuristic strategies. These enhancements are designed to support the neural network
in solving tasks that a pure feedforward neural network (FFNN) would typically struggle with — for
instance, performing exact mathematical computations based on known formulas with specific
numeric data inputs. Despite these augmentations, the core structure of such Al systems remains a
conventional, albeit highly sophisticated, FFNN.

Accordingly, the conclusions drawn earlier regarding the neural network approximating a
quadratic dependency may be extended to encompass all modern Al tools. These systems are
capable of generating highly effective results, provided those results fall within the scope of the
informational field represented in the dataset on which the network was trained. In certain
exceptional cases, the output may even constitute a valid scientific discovery — that is, an original
idea — especially when, for various reasons, such an idea had not previously been formulated or
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applied by researchers.

For instance, while processing the entirety of fictional literature available globally, a neural
network may extract the following patterns:

- the variable x;, labeled as "main character”, may take values such as "writer", "detective",
"doctor", or "teacher";

- the variable x,, labeled as ""secondary character", may take similar values;

- the variable xs, labeled as "action performed by the main character toward the secondary
character”, may include values such as "fell in love with", "killed", "betrayed", or "hated".

Subsequently, when presented with a prompt such as "Tell me an interesting life story”, the
neural network is capable of generating various combinations of these three variables, thereby
constructing a narrative by extending the storyline through the selection of additional, contextually
appropriate variables. In most cases, the generated content will resemble the plot structures of
existing literary works — essentially reproducing storylines that are already familiar to the public.

However, the truly noteworthy phenomenon is that the system may also generate a fully
original and coherent story, such as one in which a detective hated a teacher, with a plausible
backstory, logically constructed relationship dynamics, a clear development, and a meaningful
conclusion — all assembled by recombining fragments and motifs from previously written texts.
Importantly, there may not exist a single known literary work that depicts exactly such a
relationship between precisely these two character types. The absence of such a book is not due to
its implausibility, but rather because no author has yet thought to describe this specific
configuration. Despite being entirely within the bounds of the already known informational domain,
the result may be not only original but also engaging and meaningful. In terms of the earlier
mathematical analogy, this process is equivalent to interpolating the function y = x? at the point
x = 5, a value that was not part of the training dataset.

Transferring this example from the domain of fiction to that of scientific or inventive activity
leads to the conclusion that artificial intelligence may also produce novel and effective outputs in
such contexts. These results would remain within the bounds of the known informational domain
but may not have previously been proposed — perhaps simply because no researcher has yet thought
to combine the relevant components in that particular way.

For instance, while analyzing all known engine designs to date, a neural network may extract
the following structures:

- the variable x;, labeled "type of force causing motion”, might include values such as

"reactive force", "frictional force", "electrostatic force", "Ampere force", or "inertial force";

- the variable x,, labeled "type of fuel”, may include values such as "gasoline", "hydrogen”,
"electrical energy", "solar radiation", "nuclear fuel”, or "ambient atoms";

- the variable xs, labeled "method of utilizing the fuel”, may contain values such as
"combustion”, "conversion into mechanical energy", "capture from the surrounding environment",
"nuclear reaction”, or "annihilation”.

Faced with a task like "Search for new types of engines"”, the neural network can generate
various combinations of these three variables. Some combinations will correspond to well-known
technical solutions, while others may be infeasible or physically implausible. However, as in the
literary case, the crucial point is that the system may, in certain instances, produce an entirely
original and potentially viable concept — for example, an engine in which reactive force is generated
through the capture of solar radiation from the surrounding environment, which is then directed in a
specific way using a system of lenses (with the lens configuration being determined by other
associated variables).

Moreover, the system may provide a technically adequate explanation of the underlying
physical principles, justify the approach through numerical calculations, estimate key technical and
economic performance indicators, and identify potential areas of application for the proposed
solution. This demonstrates that even within the constraints of known scientific and engineering

knowledge, Al systems can function as generators of novelty — yielding ideas that are not only
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logically consistent and theoretically grounded but also practically applicable and previously
unexplored.

The described scheme of how artificial intelligence may "invent” new solutions can, in
general, be interpreted through the lens of the principles underlying the construction of
morphological matrices in morphological analysis as well as the theoretical framework of TRIZ
(Theory of Inventive Problem Solving). However, it is evident that the exceptionally high speed
with which Al systems can manipulate abstract concepts significantly elevates these processes to a
new level — one in which the generation of effective new technical solutions or innovative
approaches to specific scientific problems may become an extremely valuable capability.

Nevertheless, it must be noted that the generation of genuinely new scientific theories,
methods, and technologies — those which require a departure from the existing informational
domain — remains beyond the reach of neural-network-based Al. In such cases, the task is no longer
merely the interpolation of a function within the known range of its variables but rather the
extrapolation beyond the boundaries of all currently available data. The consequences of this
process are vividly illustrated in Figure 1, which clearly demonstrates that the results generated by a
neural network when fed input data that extend beyond the domain represented in its training
dataset are highly unlikely to possess practical applicability. In the vast majority of such cases, the
generated outputs will lack real value and will, in essence, represent random fabrications.

This phenomenon can be readily observed in the behavior of contemporary large language
models (LLMs), which are typically optimized by their developers to minimize the occurrence of
responses such as “l do not know” or “No such information exists.” The rationale behind this
optimization is probably commercial — such answers may prompt users to question the utility of the
system, particularly if it fails to deliver information in exchange for a paid service. As a result,
when presented with a prompt that contains fabricated or non-existent information — i.e., queries
that lie entirely outside the informational domain of the model — the system is likely to generate
content regardless. It will compose seemingly plausible and detailed responses that, although
superficially convincing, are entirely unreliable from the standpoint of scientific inquiry or
academic research, particularly in domains involving rare or highly specific questions.

Fig. 2- presents an example of such a case: the user submits a query for which the correct
response should be “no such thing exists in the world”. Nevertheless, the system proceeds to
generate an answer, supplementing it with elaborate descriptions and technical-sounding details
that, while appearing credible at first glance, ultimately fail to meet the standards of scientific
validity or usefulness — especially in the context of literature searches related to specialized
academic topics.

please describe how can we use mouse moves for electric energy
generation in sunny days? Are there some technical methods to do
that? Give me the link to corresponding scientific article

The concept of harnessing mechanical energy from mouse movements, particularly during sunny days,
involves integrating both piezoelectric and photovoltaic technologies to create a self-sustaining power
source for peripheral devices. This dual approach not only capitalizes on the kinetic energy generated
through user interactions but also leverages ambient solar energy, thereby enhancing the overall efficiency

and autonomy of the device.

Figure 2 Generation of a response by a neural network to a knowingly non-existent query (the
network produces a hallucination), ChatGPT-40 model.
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Conclusions

Thus, it can be asserted that extrapolation, which serves as the mathematical analogue of
processes involved in the creation of new information — a fundamental aspect of scientific activity —
cannot be effectively implemented, from a practical standpoint, using current neural network
architectures, particularly feedforward neural networks. To achieve such functionality, it is
necessary to develop hybrid systems grounded in fundamentally different principles, potentially of a
heuristic nature.

At the same time, given the extremely high density and complexity of the modern
informational landscape, even interpolation processes — which artificial neural networks are known
to perform with a high degree of efficiency — can, in certain cases, yield novel solutions of inventive
or scientific significance, especially when such combinations or approaches, for various reasons,
have not yet been proposed or explored by researchers.

In contrast, engineering solutions derived from the application of well-established methods to
new input data are particularly well-suited to the capabilities of current artificial intelligence
systems. This is especially true for systems built on hybrid architectures, in which a neural network
forms the core computational engine, while its outputs are refined or supplemented by additional
deterministic and heuristic algorithmic modules. These hybrid systems enhance the robustness and
practical applicability of Al in real-world tasks, particularly in domains that require reliable
technical innovation based on known scientific knowledge.
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PO MOXKJIMBOCTI CYUYACHUX HEHPOHHUX MEPEX SIK 3ACOBY HITYYHOI'O
IHTEJIEKTY

Y cmammi nodano rpynmoenuii ananiz nomenuyiany ma oomedxcensv wimyunozo inmenexmy (I111), 3
0coOueUM AKUEHMOM HA 1020 30amHicmb 2eHepyeamu Ho6i HAYKoei i mexHiuHi pinienna. OcHoeHa
me3a 00CNI0NHCEHHA NONAAE 8 PO327A0L cucmem WIMYYHO20 IHMeENeKmy AK anpoOKCUMamopie —
MamemMamuyHuxX KOHCMPYKYiil, ui0 6CIAHOBIIOIOMYb 8I0N0BIOHICIb MIXC MHOMCUHAMU 6XIOHUX 3MIHHUX
i 6i0noGioHuUMU GUXIOHUMU 3HAYEHHAMU HA OCHO8I mpeHysanvHux oOanux. Ceped ycix munie
anpokcumamopie HAunOMIMHIWIUMU MA HAUCHYYKIWUMU GUIHAIOMbLCA WIMYYHI HEUPOHHI Mepedci
(IIIHM). Y cmammi Ha OCHOBI 00KIAOHOZ0 MAMEMAMUYHO20 ANAPAMY RPOINIOCMPOBAHO, AK MAKI
cucmemu HAGUAIOMbCA HA CHMPYKMYPOGAHUX BUOIPKAX OAHUX ONA (PopMysanHs QyHKUioHANbHOT
3anexycnocmi euznady y=F(x), a maxoic noxkazamo, w0 ix HPOZHOCMUYHI MONCTUBOCHI YMOGHO
noOOLIAIOMBCA HA 061 KAMe2opii: IHMmepnoNAYia ma eKCmpanonayis.

Y mescax Oocnioicennn 6azosum npPuUKIAOOM € HABGUAHHA HEUPOHHOI Mmepedxci HaA npocmiil
Keaopamuyniii eubipyi ma aunaniz it 30amuocmi 00 y3azanvHeHHA (IHmepnonayii) é mexcax 8i0omozo
ingpopmayiiitnoco npocmopy, na npomueazcy i o0medcenini 30amHocmi 00 eKcmpanoaAyii —
RPOZHO3YEAHHS 30 MEHCAMU UbO20 RPOCMOPY.

Mani o6z060pennsn nepexooums 00 cyuacnux zacmocyeansv LI, 30kpema 00 eenuxux moseHux
mooeneii (LLMs), nodyoosanux na apximexmypi mpancghopmepie, maxux ax ChatGPT. Ilonpu ix 3nauno
sUUYy CMPYKIMYPHY CKIAOHICMb, KOHUERMYAIbHO 60HU 3AMUMMAIOMbCA NOOIOHUMU 00 KIACUUHUX MEPeHC
npamozo nowupennsa cuznany. Lli mooeni 30amni 3 8e1uK0I0 MOBHOI ZHYUKICIIO Ma KPeamugHiCmio
GUKOHY6AmMU IHMEPNOIAUIIO Y 6EeTUYEIHOMY THPOPMAUIHOMY RPOCHOpI, 2eHepyIoYU 36’°A3HI meKcHmu
WAAXOM NepeKoMOinyeanusa pauiwie @ioomux enemenmis. Iniocmpamuenuit npuknad y cmammi
3icmaenac yeil npouec iz nOOY00601I0 Xy00xcHbOI icmopii HA 0CHOBI 3A0AHUX apXemUNié nepcoHacie i
CI0JICEMHUX CIPYKMYD, PE3YAbMAmoM 4020 MOMCYMb OYMU HO8I, ae 6ce e YKOPIHEHI Y 8iice 8i0oMoMy
3HAHHI KOMOIHail.

et camuii npunyun nepenocumsca na chepy naykoeux ma indxcenepuux zaoau, oe LI moosce
cmeopioeamu HO8i eapiaHmu mexHiuHUuX piuieHv, KOMOIHyIOUU 6i0oMi i3uuni, XiMiuni yu mexaniuni
npunyunu. Hanpuxnad, winaxom KomoOinyeanna munie cui, O0xcepen enepzii ma cnocodie ii
GUKOPUCHAHHA, MEPeIHCca Moxyce 3aNPONOHYS8AMU HOBUIL MUN OBUZYHA, WO NOMEHUIIHO MA€ PealbHy
npuknaony uinnicme. Ilo0ioni nioxoou Hazadyioms memoou mopghonoziunozo ananizy ma meopii
po3e6’azanna eunaxionuysvkux 3aoau (TPB3), npome cymmeeo nepeseputyiomspca 3a60AKu wieuoKooii ma
macwmaonocmi cyuacnux AI-cucmenm.

Pazom i3 mum, agmopu axyenmyioms Ha GHYMPIWHIX 0OMedceHHaAX cyuachux apximexkmyp LI
Ilonpu eucoky egexmugnicme 6 iHmepnonAYIHUX 3A60AHHAX, 30AMHICMb 00 NPOOYKMUGHOT
eKcmpanonayii — moomo zenepayii pe3yibmamis 3a Medcamu HAABHO20 IHHOPMAYIlIHO20 nPOCHMOpPY —
3AUMAEMbCA KPUMUYHO HedocmamHbow. lle ne nuwe meopemuune npunyuieHHs, a U emMnipuiHo
niomeepoxycenuii paxm, 30Kpema uepe3 Aeuuie aNOUUHAYIL Y BeTUKUX MOBHUX Molenax. B makux
GURAOKAX, OMPUMABUWIU 3ANUM, WO GUXOOUMDb 3A MeXCi 3HAHb MoOeni, cucmema euzadye pakmu abo
HeicHyIoui 0ani, CmeopIoIuu MeKCm, AKUI HA HePWUIl NO2IA0 8U2NAOAE NPAgOoOnodiono, aie He MA€E
HayKko6oi 0ocmogipHocmi.

Y eucnoexy cmeeposricyemoca, wo inmepnonayiina inHoeauia — moomo zeHepauyia HoOeux, aje
J102IYHO 0OIPYHMOBAHUX KOMOIHAYINL Yoce HAAGHUX 3HAHb — YIIKOM 0ocmynHa cyuacHum cucmemam L1,
Y paoi eunaokie maxi piwienna moxncymv mamu iCMUHHY HAYKOGY AO0 MEXHIUHY HOGU3HY, 0COOIUBO
KOJlu Ui NOCOHAHHA 3 NEGHUX NPUYUH We He OYau 3anpononosani oocaionukamu. Boonouac cnpaescnsn
excmpanonayia, moomo cmeopeHHs @OYHOAMEHMATIbHO HOBUX meopill ado KoHnuenyin, NOKU U0
3anumaemoca no3a mexcamu moxcaueocmeit I na o6a3i neiiponnux mepesic.

Jna 0ocazHeHHss MaKozo pieHA IHMeENEKMYAnbHol JialbHOCIMI Heo0XIOHO po3podaamu 2iopuoHi
cucmemu, AKi NOCOHYIOMb Hellpomepedcedi nNiOXoou 3 0emepMiHOBAHOI0 JI02iKO0I0, e8PUCHUYHUMU
Memooamu abo iHWUMU KOZHIMUGHUMU CIMPYKMYPAMU, 30GMHUMU 6UXOOUMU 3a MeXHci HAa0YyMux 3HAHb.
Came yi 2ibpuoni apximexmypu maomo HOmMeHyian He Juuie iMimysamu, a i aKiCHO po3umupumu meiici
JI00CbKOI meopuocmi ma HAYK06020 NI3HAHHAL.

Kniwouosi cnoea: wimyunuii inmenekm, HeUPOHHI mepeici, IHMEPRONAUIA, eKCMmPAnonayis,
anpoxcumamopu, inyceHepHi 3a0ayi, HAyKoe6i 3a0auyi.
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CRYPTOGRAPHIC PROPERTIES OF S-BOXES CONSTRUCTED BASED ON
DYNAMIC CHAOS THEORY WHEN REPRESENTED USING MANY-VALUED LOGIC
FUNCTIONS

The S-box is the main cryptographic construction, which largely determines the effectiveness of
block symmetric ciphers and hash functions. Several basic requirements are imposed on modern S-boxes
based on such criteria of cryptographic quality as distance of nonlinearity, error propagation criterion,
and absence of a correlation between the output and input vectors. The theory of dynamic chaos is one of
the promising tools for the synthesis of S-boxes, which highly correspond to the specified criteria of
cryptographic quality. However, the further development of cryptography and cryptanalysis methods led to
the development of new attacks based on the representation of the ciphers using many-valued logic
functions, which makes it necessary to research the cryptographic quality of S-boxes not only when they
are represented by component Boolean functions, but also for all their possible representations with help
of the many-valued logic functions. In this paper, we present the results of the research on modern
structures of S-boxes based on the theory of dynamic chaos when they are represented by many-valued
logic functions. We distinguished the S-box construction characterized by the highest level of
cryptographic quality for all its possible representations, which can be recommended for practical use.

Keywords: cryptography, S-box, dynamic chaos theory, many-valued logic function.

Introduction. Increasing the security of modern cryptographic algorithms is associated with
the continuous development of methods for synthesizing the cryptographic primitives on which they
are based. One of the most important cryptographic primitives is the S-box, the structure of which
largely determines the effectiveness and performance of the cryptographic algorithm in which it is
operating.

Currently, there are quite a few approaches for constructing S-boxes, among which the
classical approach is based on the use of criteria for the cryptographic quality of component
Boolean functions. Among such criteria, the main ones are maximization of the nonlinearity
distance, compliance with the error propagation criterion, and minimization of the correlation
between the output and input vectors.

To date, there are quite a lot of efficient constructions that allow synthesizing S-boxes that
correspond to the specified criteria of cryptographic quality, among which we can distinguish such
well-known constructions as the Nyberg construction [1], Kim’s scheme [2] and its modification
[3], as well as methods for generating S-boxes based on gradient descent [4].

However, in recent years, methods for synthesizing S-boxes based on the theory of dynamic
chaos have become increasingly popular, making it possible to achieve a balanced correspondence
of the synthesized structures to the basic criteria of cryptographic quality. An important property of
these structures is their high algorithmicity: they can be implemented both in the form of a
substitution table and using certain computational procedures, which is essential for their
implementation on various hardware platforms. There are many known methods for the synthesis of
S-boxes based on the theory of dynamic chaos, for example, [5...14]. All considered methods for
synthesizing S-boxes based on the theory of dynamic chaos are designed to be characterized by a
high degree of compliance with the criteria for the cryptographic quality of component Boolean
functions.

However, currently, modern researcher attention is directed to the research of the possibilities
of attacks on cryptographic constructions using the mathematical apparatus of many-valued logic
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functions [15], which is conditioned by the possibility of representing cryptographic constructions
by component functions of many-valued logic with different bases q, such that the length of the

cryptographic construction can be represented as N =q*, k =1.

For example, S-boxes of practically important length N =16, synthesized using the well-
known method [16], have two possible representations: with the help of component Boolean
functions, and also with the help of component 4-functions

$S[47214113811151261059 30
f,01001101 10001110
f,/0111000110110010

$S={f,[110101001 1101000},
f,/0001011111010100
f,[03221103 30221130
f,/1103032233121200

each of which fully determines the structure of S-box and its cryptographic properties, and,
therefore, should be carefully researched.

The obtained results [17] clearly show that the synthesis of high-quality cryptographic
structures, that implement the principles of diffusion and confusion to the maximum extent, is
possible only if they meet the criteria of cryptographic quality not only for component Boolean
functions but also for component functions of many-valued logic for all possible representations of
the S-box.

The current stage of cryptography is characterized by the rapid development of criteria for the
cryptographic quality of many-valued logic functions, within which the following main criteria for
many-valued logic functions are proposed:

- the criterion for maximizing nonlinearity distance [18, 19];

- the error propagation criterion [16];

- the criterion for minimizing the correlation between the output and input of a
cryptographic construction [20].

Next, we consider a mathematical apparatus designed to numerically estimate the degree of
compliance of a cryptographic construction with each of the above criteria, and also give an
example of determining compliance with the cryptographic quality criteria of an S-box of small
length N =16

Formulation of the problem. While S-boxes play a crucial role in cryptographic systems due
to their ability to ensure nonlinearity and confusion, their construction and analysis are
predominantly based on binary logic. However, the potential of S-boxes generated through dynamic
chaos remains underexplored when they are represented using many-valued logic functions. This
gap poses a significant problem, as many-valued logic could provide a broader framework for
analyzing and optimizing S-boxes, potentially leading to stronger cryptographic properties and
more secure systems.

Analysis of previous research. A method for numerically determining the nonlinearity
distance of many-valued logic functions is presented in [19] and, thus, a generalized formula for
calculating the nonlinearity of Boolean functions and many-valued logic functions for arbitrary q is

derived

g —max {|Q(w)|}, q>2;
e L
2 —Emax{[\N(w)}, q=2,

NL =

where Q(w) are the coefficients of the Vilenkin-Chrestenson transform of the many-valued logic
80

)

)



function, and W () are the coefficients of the Walsh-Hadamard transform of the Boolean function.
In this case, the Walsh-Hadamard transform of a Boolean function f is found

using the product of its truth table, represented in exponential form using mapping
{0 11 -1}, by the Walsh-Hadamard matrix

W =FA,, 3
where
H k-1 H k-1
= 2 2 , — 1 (4)
Az |:H2k1 _Hzm} Al

The component Boolean function f,, of the S-box (1) has the following Walsh-Hadamard
transformants

W, ={0 0-8 08000080000 0 8 (5)

and, in accordance with (2), its value of the nonlinearity distance is equal to N, =4.
The Vilenkin-Chrestenson transform is defined as the product of the component g-function

.21
—V

represented over the exponential alphabet {ejq },v=0,1,...,q—1 by the Vilenkin-Chrestenson
matrix
Q=FV,, (6)

in this case, the rows of the matrix V,, are given by the following relation [21]

v(x)=e' = ()

where t. is the i-th digit of the number t written in the positional q-ary system;

k is the number of digits in the g-ary representation of the value N, which determines the
length of the signal samples, and N =q*.

For the case of g =4, the matrix V can be constructed according to the following recursive
relation

Ve V, V, V. 2, 7, 7, 1,

V. - Vi Vy+l V42 V, +3 lz, 7, oz, 1z, (8)
4 Ve Ve+2 Vo V,+2 Yl 7, 7, 1z,
Vi V43 V42 V, +1 Z, 1, 1, 1,

2 37
where {zo,zl,zz,zs}:{eo,eJ4 ,ej”,ejz}, and the summation is performed with respect to the

indices z.
For example, we find |Q| for the component 4-function f,,
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|Q|:{o 4 0 4 0 28284 4 28284 )
56569 8 0 8 0 28284 4 28284},

thus, in accordance with (2), the nonlinearity distance of the component 4-function f,, is equal to
N, =8.

Using the formula (2), it is easy to estimate the nonlinearity distances for each component
Boolean function f, of the S-box (1), as well as for each of its component 4-function f,;. Thus,

the nonlinearity distances of the component Boolean functions are stable and are equal to {4,4, 4,4}
, While the nonlinearity distances of the component 4-functions are equal to {8,7.51}. The minimum
value is used in each case as a general estimate of the nonlinearity of the S-box. Thus, having a
maximum and uniformly distributed value of the nonlinearity of the component Boolean functions,
the S-box (1) is characterized by a non-uniformly distributed and not reaching the maximum
boundary nonlinearity distance of its component 4-functions.
The estimation of the compliance of Boolean functions to the error propagation criterion is
based on the following definitions:
Definition 1 [16]. The directional derivative of a Boolean function f along a vector ueV, is

a Boolean function

f41

D, f(x)=f(x)® f(x®u), (10)

where V, is a linear vector space of binary vectors of length k, & is summation modulo 2.
Definition 2 [16]. A Boolean function f satisfies the error propagation criterion along a
vector u €V, if its directional derivative along a vector u is a balanced function, i.e.

p{f(x)= f(x®u)}=05. (11)

Definition 3 [16]. A Boolean function f satisfies the error propagation criterion of the
degree m if it satisfies the error propagation criterion along all vectors u of weight 1<wt(u) <m,
i.e.

p{f(x)=f(x®u)}=05, VueV,, 1<wt(u)<m. (12)

Definition 4 [16]. A Boolean function f satisfies the strict avalanche criterion (SAC) if it
satisfies the error propagation criterion of degree 1, i.e.

p{f(x)=f(x®u)}=0.5, VueV,, wt(u)=1. (13)

Definition 5 [16]. The weight @(u) of a g-valued vector is the number of its nonzero
components.
Definition 6 [16]. The derivative of a function f along a g-valued vector u is the function

D, f (x) = f (x®u) ~ f (x) (moda) . (14)

where @ means the summation modulo (.
q

Definition 7 [16]. An g-valued logic function f satisfies the error propagation criterion along
a vector u eV, if its directional derivative along the vector u is a balanced function, i.e. its values

82



0,1,...,—1 occur with equal probabilities: p(Duf(x):i(modq)):1 for all i=0,1,..,g-1. In
q

other words, K°=K*=...= K%, where K' is the number of sets of values of variables on which
the derivative takes on a value i .

Definition 8 [16]. A g-valued logic function f satisfies the error propagation criterion of
order k if it satisfies the error propagation criterion for all vectors u of weight 1< w(u) <Kk.

Definition 9 [16]. A g-valued logic function satisfies the SAC if it satisfies the error
propagation criterion of the degree 1.

Consider an example of determining the correspondence of the first component Boolean
function of the S-box (1) to the SAC using Definitions 1...4, for which we find its derivatives in
directions {0001},{0010},{0100},{1000}, which have the following form

Dooos 1 =£1000111001001101};
Dyoyo T, ={0001011100101011}; (15)
Do T =41101010011101000};
Dyog, f, ={10001110010011013.

Since all derivatives (15) are balanced, we can conclude that the component function f,
corresponds to the SAC. It is also easy to verify that the remaining component functions f,, f;, f,

also correspond to the SAC.

Let us check the avalanche properties of the S-box (1) when it is represented by component 4-
functions. To do this, following Definitions 5...9, we find the derivatives of the component 4-
functions in the directions of unit weight

D,, f,, ={3302033212010211}; D, f,, ={0332330202111201};
Dy, f,, ={1221232321123232}; D,, f,, ={3223303023320303};
Dy, f,, ={2321321232122321}; D,, f,, ={3212232123213212}; (16)
D, f,, ={3100003113000013}; D, f,, ={2213132222313122}:
D,, f,, ={2110201133203023};
D,, f,, ={1212322321212332};

N

10

D,, f,, ={2011211030233320};
D,, f,, ={0101122110102112}.

4

N

Detailed research of the (16) shows that for the function f,; only the derivatives D, f,, and
D,, f,, are balanced, while for the function f,, the derivatives D, f,, and D, f,, are balanced,

thus, none of the component 4-functions of the S-box (1) correspond to the SAC.

For the convenience of measuring the degree of discrepancy of the derivative from the SAC
requirements, the indicators of the maximum and integral deviation from the SAC can be used.
Consider an example of a derivative D, f,,, for which we write the number of symbols “0”, *1”,

‘£27’ and £‘3”

K I(3)02 f41 K ]bOZ f41 K I§02 f41 K ISDOZ f41 (17)
0 4 8 4

However, based on Definition 9, we need the numbers of characters “0”, “1”, “2” and “3” to
be equal to each other, i.e. K®=K"'=K?*=K®=N/4=4. However, in our case, we have the

inequality of these values to each other. We can calculate the deviations for each symbol of the
derivative from the required amount to correspond to the SAC
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AK I?)02 f41 AK ]I:-)OZ f41 AK I:2)02 f41 AK g02 f41
|4_ K302f41 |4_ K1D02f41 |4_ Kéozfu |4_ Kgozfu (18)
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The integral deviation from the SAC for the S-box is defined as the sum of all deviations
AK,'Dj , for all component g-functions in all directions corresponding to Definition 9

q-1

Zh:ZAK,iDJ . (19)

k
I=1 j=1 i=0

AK

s =

where k is the number of component g-functions, h is the number of derivatives of unit weight for
a given length of the component g-function, q is the base of the S-box representation.

The maximum deviation from the SAC for the S-box will be defined as the maximum value
among all AKp, ¢

ApeKs =max{AKy 1, 1=12,.k, j=12,..h, i=01..,q-1 (20)

It is clear that lower values of AKg and A, K characterize a higher quality of the S-box.
Ideally, we need equality AK  =A,, K; =0 for all possible representations of the S-box by
component g-functions.

It is not difficult to determine that for an S-box (1) AK; =0, A, K =0 for its representation
by component Boolean functions, and AK; =192, A K, =8 for its representation by the

component 4-functions.

Next, we consider the criterion for minimizing the correlation between the output of a
cryptographic construction and its input. To determine the degree of correlation between the output
vectors of the S-box and its input vectors, the mathematical apparatus of the matrices of correlation

coefficients R=|r, |, i, j=12.....k is used, where the correlation coefficients
N
0y =120 % (% ® Y, ), i =120k, (1)

where x_ ., Y, ; denote the input and output vectors of the S-box, respectively.
The absence of correlation between the output and input bits (r, ; =0) is considered as a good

quality of the cipher, but researchers are increasingly insisting that a minimization of correlation
coefficients absolute values, while their absolute values are approximately equal to each other, is
more important.

Formula (21) is suitable for calculating the correlation dependence of output and input vectors
for all the most common S-boxes in practice, the length of which can be represented as N = 2",
while the matrix R is the same for representations of S-boxes by different bases q. For the case of

researching the correlation dependence of the output and input vectors for S-boxes of length N = 2
, the mathematical apparatus [17] is used.

Results. Currently, numerous methods for synthesizing cryptographically high-quality S-
boxes based on the theory of dynamic chaos have been created, the most common ones are
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presented in [5 - 14]. All specified S-boxes have length N =256, which corresponds to the
architecture of modern cryptographic algorithms. Thus, all of these S-boxes can be represented as 8
component Boolean functions, 4 component 4-functions, or 2 component 16-functions, each of
which determines the cryptographic quality of the entire construction and should be carefully
researched.

Using the mathematical apparatus for researching the cryptographic quality of S-boxes
described in this paper, we perform research on the cryptographic quality of S-boxes based on the
theory of dynamic chaos [5 - 14], the results of which are presented in Tab. 1.

Table 1
Values of cryptographic quality indicators for S-boxes based on the dynamic chaos theory
Ne [S-6mmok q=2 g=4 g=16
max{j rij[}
AKg | ApxKs | N | AK | A K N, AK, | A K f
1] [5] | 520 32 1106|1232 18 209.1385 |3108| 12 |212.3220| 0.1406
2| [6] | 656 32 98 |1120| 18 213.2449 2876 14 [206.1523| 0.125
3| [7] | 552 28 1102|1312 43 202.3344 3276 17 |194.5649| 0.1563
4| [8] |544 24 1104|1108 24 213.4794 2956 12 |214.1403| 0.1563
5| [9] | 524 28 96 |1088| 28 2147689 [2980| 12 |213.7293| 0.1641
6 | [10] | 484 24 1100|1024 20 216 2868| 14 |216.9470| 0.1719
7| [11] | 484 24 1106|1016 16 213.0582 2804 14 [217.0569| 0.125
8| [12] | 636 28 1104|1052 22 210.3054 [2968| 11 |215.2830| 0.1641
9| [13] | 512 28 |104|1096| 18 212.1366 [2908| 18 |[219.1407| 0.1719
10| [14] | 432 16 [112] 880 16 216.6046 |2728| 14 [216.5184| 0.125

Analysis of the data presented in Table 1 shows that the cryptographic properties of S-boxes
built on the basis of the dynamic chaos theory vary greatly for various well-known structures, both
in the case of their representation by component Boolean functions and by component functions of
many-valued logic. At the same time, according to most of the calculated indicators, the best
construction is [14], which is characterized by both a high level of nonlinearity, low maximal and
integral deviations from the SAC, and small peaks in the correlation dependence of the output
vectors from the input vectors.

All S-boxes researched in this paper were generated by dynamic chaos algorithms and
mostly reached values close to the maximum value in the Boolean component functions and the
case of component 4-functions, but unfortunately, not so good results for component 16-functions.
According to this, we could affirm that they are good for nonlinear requirements, and this approach
could be recommended for synthesizing S-boxes that satisfy the criterion of high nonlinearity.

Despite the previous fact, according to research performed, we could observe, that all
provided S-boxes couldn’t reach the values to fully satisfy the SAC. Some of them were very close,
but most did not reach full compliance with this criterion. Because of these results, we could make
an assumption, that considered algorithms based on dynamic chaos concepts are not designed to
generate S-boxes, that fully satisfy SAC, because of their unpredictable nature (the main concept of
dynamic chaos) and SAC requires stricter algorithms with more predictable behavior like [2].

So, the very high sensitivity of chaotic algorithms to the input data from one side provides
great and even perfect results in the case of nonlinearity and simultaneously good results in the case
of SAC.
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But, despite all the discussed problems, S-box [14] is characterized by very high compliance
with cryptographic quality criteria for all possible representations. So, it could be recommended for
practical use in modern block symmetric algorithms such as AES and could potentially improve
their effectiveness.

Conclusions. We note the main results of the research:

1. Using any known cryptographic construction to build S-boxes implies thorough research
of the properties of the resulting S-box, both when it is represented using the mathematical
apparatus of Boolean functions, and using the mathematical apparatus of many-valued logic
functions.

2. Methods for synthesizing S-boxes based on the theory of dynamic chaos are promising,
while S-boxes synthesized based on them can be characterized by a high level of cryptographic
quality. Nevertheless, when developing S-box constructions based on the dynamic chaos theory, it
is important to take into account their properties not only when represented by Boolean functions,
but also when they are represented using many-valued logic functions.

3. Among the set of researched S-boxes, a construction is selected that is characterized by
the best level of cryptographic quality according to most of the considered indicators. This
construction can be recommended for practical use in existing and developed cryptographic
algorithms.
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KPANITOI'PA®IYHI BTACTUBOCTI S-bJIOKIB, IO IOBYTOBAHI HA OCHOBI
TEOPII JUHAMIYHOTI'O XAOCY IIPU HPEICTABJIEHHI 3A JTOIIOMOI'O1O
®YHKIINA BATATO3HAYHOI JIOTTKA

S-010Kk € O0CHO6HOIW Kpunmozpagiunolo KOHCMPYKYiclo, AKa 0azamo 6 YoMy 6U3HAUAC
ehexmuenicmo 010UHUX cuMempuuHUX wiugpie i xew-pynxyiiu. /lo cyuacnux S-6nokie eucyeacmuvcsa
0€eKiIbKa O0CHOBHUX 6UMOZ2, 3ACHOGAHUX HA MAKUX KpUmepiax Kpunmozpagiunoi akocmi, AK ei0cCmans
HeNiHilinocmi, Kpumepiil pPO3HOGCIO0NCEHHA NOMUNKU mMa Kpumepiil Giocymuocmi Kopeaauii midxyc
euxionum i exionum eexmopamu. Teopin OuHaAMiuH020 XAOCY € OOHUM i3 REPCREKMUGHUX IHCHPYMEHMIE
ona cunmesy S-0n0kie, AKi y eeaukiii mipi ionogioaroms 3a0aHuM Kpumepiam Kpunmozpagiunoi
akocmi. Ilpome nodanvuwuii pozeumoxk Kpunmozpagii ma memooie Kpunmoananizy npugie 00 po3pooKu
HOGUX AMAK, 3ACHOBAHUX HA NPEOCMABIeHHI WUPPI6 3a 0onoMm0o2010 PYyHKUIl Oazamo3HauHOT 102IKU, W0
pooums  HeoOXiOHuM OocniddcenHs Kpunmozpagiunoi axocmi S-0n10kie He minbKuU npu ix
npeocmaenenni KOMHOHEHMHUMU OyleeuMU (QYHKUIAMU, a4 MAKONHC O1A 6CIX MOMCAUBUX ix
npeocmaesnens 3a 00NOMO02010 (QYHKYil oazamo3naunoi noziku. Y uiii poéomi nHadano pesyrvmamu
00CNI0MNCEHHA CYUACHUX KOHCMPYKUIN S-0710Ki6 Ha O0CHO6I meopii OUHAMINHO20 Xaocy npu ix
npeocmaenenni Qynkuiamu oOazamosnaunoi nociku. byno eudineno xoucmpykuyiro S-6aoka, uio
Xapaxkmepu3ycmsca Haueuuium pienem Kpunmozpaiunoi akocmi 01 ecix moscaueux ii npeocmaeiens,
AKY MONCHA PEKOMEHOY8aAmuU 011 NPAKMUYHO20 6UKOPUCHAHHA.

Knrouosi cnosa: kpunmozpagpin, S-0610K, meopina Oounamiunozo xaocy, ynkyia 6azamo3naunoi
n02iKu.
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®OPMYBAHHS KPUTEPIiB BUMIPY PIBHSI E@FEKTUBHOCTI CACTEMH
BHYTPIIIHHLOI'O KOHTPO.JIIO Y MIHICTEPCTBI OFOPOHHM YKPATHU TA
HIAITOPAIKOBAHUX YCTAHOBAX

Habymmsa nosnonpaenozo unencmeay €eponeiicokomy Coro3i, ujo € npiopumemom HayioHaibHUX
inmepecie  Ykpainu, eumazac 3abe3neueHHA 6@ YCHMAHOGAX 0€PIHCABHO20 ceKmopy YKpainu
dyuxuyionyeannua naodiiitnoi cucmemu eHympiuinbo2o konmponaio (CBK). Iliosuwenna eexmuenocmi
GHYMPIWHb020 KoHmpon B ma enympiwnvozo ayoumy B y oepocasnux opeanax Ykpainu euzHaueno AK
cmpameziuny yino 6 cucmemi 0epirHcasHoz0 6HympiuiHbL020 (PiHanco60z0 KonmpoJio. /lna euseienus ma
peanizayii modcaueocmeii niosuuienua egexmuenocmi CBK, 30kpema y Minicmepcmei o6oponu
Yipainu (MOY) ma nionopaokosanux ycmanoeax, GUHUKAE HEOOXIOHicmb y 6U3HAYEeHHI pIiGHIE
ehexkmusnocmi CBK.

AKmyanpHicms Yb020 00CHIONHCEHHA 3YMOBAEHO AK GIOCYMHICMIO HA 0EPHCACGHOMY PIGHI EOUHUX
nioxooie 0o xapakmepucmuxu pienie  egexmusenocmi CBK ma eubopy kpumepiie ix
eumipy, max [ HaaeHicMI0 3HAUHUX npooaem 6 opzanizayii ma @yukyionyeanni CBK 'y
MOY ma ¢ opeanax 6iliCbK08020 YNPAGIIHHA, GIICLKOGUX YACHMUHAX, 3aKaadax 30poitnux
Cun Ykpainu, /leprycagHnoi cayicou cheyianbHozo mMpAHCROPMY, w0 6xX00amb 00 cucmemu MOY.

Y cmammi euceimneno nonodicenHs GimuuHAHOI MemoOuyHoi 6Oazu w000 opzaunizayii ma
¢ynkuyionyeanna BK ma BA, 3a pesynomamamu aunanizy axoi 6cmano61eHO, W0 CHAH
dyukuionyeanna CBK nepedycim mae xapaxkmepusyeamuca 30GMHICHIO KOMCHO20 CK1A006020 il
efleMeHmy GUKOHY8amu NOKIA0eHi Ha Hbozo Qyukyii. Pozenanymo nioxodu 00 eusHaueHHA
ehekmusnocmi cucmem 6 meopii cucmem ma 6 meopii opzanizayii, WO 0an0 3MO2y
oxapakmepusyeamu pieenv ehexmusnocmi ¢yukuyionyeanuns CBK ak cmynine nadymmsa uicio
CUCIEMOI0 CHPOMOINCHOCHI BUKOHY8aAMU NOKAAOeHi Ha Hel QYyHKUIl 0na 00CAZHEHHA NOCMAGeHOol
i yini.

Ocobnuey ysazy 6 00CnioxyceHHI npuUOdiieH0 KOMHOHEHmMAM, AKUMU 6 YCHAHO6I Mac
3abe3neuysamuca yukuyionysannus CBK, ockinoku 6onu ciyzyiomo 0cHosoro gopmysanns Kpumepiis, 3a
AKUMU MOdce sumiproeamucs pisensv eghexkmusnocmi CBK.

Memooonoziuny ocHogy O00CHiONHCEHHA CKAAIU MemooU CUCHEMHO20 aHANi3y, Memoou
Y3a2abHEeHHA, HNOPIGHAHHA, AHAN02I] Ma CUHmMe3y, 3d OO0NOMO2010 AKUX GU3HAYEHO 3a2AIbHY
xapakmepucmuky cmany ynxyionyeanna CBK 6 ycmanosax 0epicasnozo cekmopy HA0aHo 3azajibHe
6U3HAUeHHA noHammIo «pieeHb epekmuenocmi CBK» ma chopmosano kpumepii iiozo eumipy.

IIposeodene 0ocnidscennsa Cnpusac po3uIUPEHHI0 HAYKOGO20 PO3YMIHHA RUMAHHA ehekmuenocmi
dyukuionysanns CBK ¢ ycmanoeax oepocagnozo cexkmopy. Busnauenuit ¢ yiit po6omi naoip kpumepiie
eumiptoeanna piena egpexmusnocmi CBK moyce Oymu euxopucmanuil 011 YOOCKOHANEHHA
3anpoeaoscenoi’y MOY mooeni ouintoeannsa egpexmusnocmi CBK, ujo oacmo 3mozy oineut 06°ckmueno i
mouno euznavyamu pieenv egpexmusnocmi CBK y MOY (nionopaoxkoseanux MOY ycmanoeax) ma
6iON0BIOHO PO3UIUPUMD MONHCTUBOCHIL 8UsABIeHHA pe3epeis nidsuuiennna epekmusnocmi CBK, 003601umo
onepamueno peazyeamu na Heooniku y CBK, 30kpema é npoyecax cucmemu ynpaeinus.

Kpim mozo, ¢ cmammi niokpecnioemupcsa HeoOXiOHiCHb HOPMAMUEGHO-RPABOEO20 YPeZYyal08AHHA
nopsaoky opmysanns ma nooanHa 3eimuocmi npo cman yukyionyeanuas CBK 6 ycmanosax,
W0 6X00AMb 00 CUCHIEMU OP2AHY 0ePIUCAGHOT 61a0u.

Maiioymni  0ocniodcennn 0yoyms CHpAMOBAHI HA GUGUEHHA NEPeV08020 00CEidy Oeprcas —
unenie €Eeponeiicokozo Corozy ma HATO wooo opeanizauii ma egpexmusnocmi QyHKuionysanmus
CBK, wo mooce oOymu epaxoeanuii nio uac @OopMyeaHHsa PpPEKOMEeHOAYill U000 niOGUUIEHHS
ehexmusnocmi eHympiuiHb020 Konmponio ¢ cucmemi MOY.

Knrwowuosi cnoea: cucmema eHympiuinb020 KOHMPONI, GHYMPIWIHINL KOHMPOIb, GHYMPIUIHI

88



ayoum, eghekmugHicnv, 30amHiCHb, YCIMAHO8U 0EPIHCABHO20 ceKmopy, Minicmepcmeo ob6oponu Ykpainu.

Beryn Ta mocraHoBka mnpoOsemu. OmHMM 13 MDKHApOJHHMX 3000B’S3aHb YKpaiHW,
nependavdeHrx yroI0 Mpo acomiamio Mix YKpaiHoto Tta €Bponeiicbkum Coro30M, € 3a0e3MeYCHHS
PO3BUTKY HAJIIHHUX CHUCTEM BHYTPIIIHBOTO KOHTPOJIO B YCTAaHOBaX Jep:KaBHOro cekropy [l, cT.
346].

BpaxoBytour BHW3HAYCHHs TMOHATTA “‘HamidHiCTh” (anen. dependability) B HamioHaabHOMY
crangapti ACTY ISO mis cuctem ympaBniHHS [2] sIK 31aTHICTb CHUCTEeMHM (YHKLIOHYBaTH Y
MOTPiOHMI Yac BIAMOBIAHO O BCTAHOBJEHUX JIsl HE1 BUMOT, CHCTEMa BHYTPIITHBOTO KOHTPOJIO
(CBK) mae Oyt 3maTHa 3a0e3redyBaTH JOCSTHEHHS Oa)kaHMX pe3yJbTaTiB MiSJIBHOCTI yCTaHOBU
BIIMOBITHO /10 BU3HAYCHMX 3aBlaHb ((YHKINH, TJIaHIB) Ta 3aKOHHE, €(PEKTUBHE BUKOPHCTAHHS
HEOOX1THHX JIJIS I[LOTO PECYPCIB.

OpmHak pe3ynbTaTd ayAauTiB aisimbHOCTI MiHicTepcTBa 00oponu Ykpainu (MOVY) ta opraniB
BIICPKOBOT'O YIPABIiHHs, BIMCHKOBHX 4YacTUH, 3akianiB 30poiinux Cun Ykpainu, Jlep:kaBHOi
CITY’>KOM CIIeHIaIbHOTO TPAHCIOPTY, MPOBEJACHUX PaxyHKOBOIO IManaTolo, 3acBIIUYIOTh 3HAYHI
npoGyiemu B opranizamii Ta ¢ynkuionyBanni CBK, 30kpema HepoTpuMaHHS NPUHIMIIB, HA SIKUX
IPYHTYETHCS BHYTPIIIHIA KOHTPOJIH (O€3mepepBHICTh, 00’ €KTUBHICTD, JEJeTyBaHHsS TOBHOBAXCHD,
BiJIMOBIAANIbHICT, TPEBEHTUBHICTD), HEBKUTTS HAJICKHHUX 3aXO0/IiB JJIS 3aM00ITaHHS PU3UKIB TOIIIO.
e cTBOprO€ WATPYHTS UIE  HE3aKOHHOTO, HEEKOHOMHOTO, HEpe3yJbTaTUBHOTO  Ta
HEMPOAYKTHBHOT'O BUKOPUCTAHHS OIO/DKETHUX KOIITIB, a TAKOK PU3UKH MPUMHATTS Hee(PEKTUBHUX
YIPaBIIHCBKAX pIlIeHh Ta TMOpPYIIEHh BHMOT 3aKOHO/JABCTBA, MIO0 HETaTWBHO BIUIMBAE Ha
pe3yIbTaTUBHICTD AisibHOCTI MOV Ta miAMopsaKOBaHUX ycTaHOB [3-4].

[MigBumenHst eekTHBHOCTI BHYTpiTHbOT0 KOHTpOI0 (BK) Ta BHyTpimmHboro ayaury (BA) B
JIEp’KaBHUX OpraHax YKpaiHU € CTPaTeridyHol IUUTI0 B CHUCTEMi JEp)KaBHOTO BHYTPILIHHOTO
(biHaHCOBOTO KOHTPOJIIO [5].

BonmHowac y HOpMaTtMBHO-TpaBOBHX akTax 3 muTanb BK ta BA [6-9] He MicTuThbCs Hi
BH3HAYCHHS MOHATTS “piBeHb edektrBHOCTI CBK”, HI KpUTEpiiB Ta MOKA3HUKIB, 32 SIKHMH Ma€
XapaKTepu3yBaTUCS Ta OLIHIOBaTHCS piBeHb edekTuBHOCTI CBK, 1m0 BiAMOBITHO HE Na€ 3MOTH
MIOBHOIO MIPOIO BUSIBJISITH Ta peani3oByBaTu pe3epBu miaBuiieHHs epexktuBHocTi CBK y MOV T1a
MiIIOPSIKOBAaHUX YCTAHOBAX.

Bei 1i mpoOnieMHI acmlieKTH BUMAararoTh HETaHOTO BHUPINICHHS Ta MOTPEOYIOTh HAyKOBOTO
JOCITIJDKEHHS, CIIPSMOBAHOTO Ha BU3HAUEHHS MOHATTS “‘piBeHb edextuBHOCTI CBK” Ta kpuTepiis, 3a
AKUMH Ma€ XapaKTepu3yBaTHCS Ta BuMiptoBatucs piBeHb edextuBHOCTI CBK B ycraHoBax
JIEP’KaBHOTO CEKTOPY, 30kpemMa y MOV Ta miAnopsiIKOBaHUX YCTaHOBAX.

AHaJii3 ocTaHHIX AocailKeHb i myOaikanii. TeopeTHUHUMU OCHOBaMU LIbOTO JOCIIIKEHHS
€ HOpPMAaTHBHO-TIPABOBI aKTH, AKi PEryJIOIOTh MHUTAHHSA OpraHizaiii Ta 3a0e3neyeHHs 3/A1iCHEeHHS
BK Ta BA B opranax nepxaBHOI BiIaau YKpaiHH, a TaKOXX B YCTaHOBaX, OpraHizaiisx Ta Ha
MiAMPUEMCTBAX, [0 HAJekKaTh 10 chepH yIpaBIiHHI TaKKX opraHis [6-9].

@OyHaaMeHTabHI OCHOBH TIOPYIICHOTO THMTAaHHS BUKJIAQJEHO Y HAyKOBHX TpaIix
C. Iletpenko [10], B. Makcimogoi [11], T. Kamencokoi, O. Peapka [12] Ta iHIIuX.

Oxpemi migxomun 1o ¢opmyBaHHS KpuTepiiB ominku edektuBHOCTI CBK y MOVY Ta
ycraHoBax 3CY BucBimieHo y mnpaipsix A. Jloitmmua [13], C. CnoGonsnuka, II. ITapxomenka,
O. Jlemenena, I. Tkaua [14] Ta inmmux. OHaK B TPOBEACHUX JOCIIHKEHHAX HAYKOBII HE TOCTATHHO
NPUALUTWIN yBaru MUTAaHHIO BUOOPY KpUTEPIiB, 32 SIKUMU Ma€ XapaKTepU3yBaTUCS 3JaTHICTb
koxxkHOTO enementy CBK BukoHyBaTH mokianeHy Ha Hboro gyHkuito, a CBK B minmomy — mocsratu
MOCTaBJIEHY i I1iJIb, @ TAKOK BUMIiptoBaTucs piBeHb edextuBHoCcTi CBK.

MeTta cTaTTi — IPOBECTH aHaII3 BITYM3HSIHOI MeTonuyHOI 6a3u 3 mutanb BK ta BA mis
BU3HAUYEHHS XapaKTepUCTHKU cTaHy (yHkuionyBanHs CBK B ycTaHOBax [ep:kaBHOTO CEKTOPY,
Ha/JaTH 3arajbHe BU3HAYCHHS NOHATTIO “piBeHb edekruBHOCcTi CBK” Ta cdopmysBatu Habip
KpUTEpiiB, 3a SKUMH Mae BuMiproBatucs piBeHb edexkTuBHOCTI CBK, 30kpema y MOV Ta
MiATOPSIIKOBAHUX YCTAHOBAX.
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Bukiaag ocHoBHOro Mmarepiajgy. B wmerommunmx mnociOHmkax MiHicTepcTBa (QiHaHCIB
Vkpainu (Mingin) [15-17], Ha ske BromKkeTHUM KOAeKcoM YKpaiHU MOKJIAJAEHO MOBHOBaKECHHSI
100 BU3HAYEHHS OpraHizaliifHO-MeToaoNoTiyHuX 3acay ¢yHkiionyBanHs BK ta 3aiiicnenns BA
[6], 3a3HauaeThcs TPo OOOB’S30K KepiBHUKA OFOMKETHOI yCTAHOBH CTBOPHTH Ta 3a0e3MEUUTH
epextuBHe ¢yHKIioHyBaHHs CBK, HeoOXimHicTh mocTiitHoro omiaoBanHs CBK 3 Meroro
MIATPUMKH 11 MOAANBIIOTO PiBHS €()EKTUBHOCTI Ta PE3yIbTaTUBHOCTI.

[IpoTe B cBOIX METOAMYHUX PEKOMEHIAIISNX MIOAO0 XapaKTEPUCTUKU CTaHy (PYHKIIOHYBaHHS
CBK ronosnuit merogosor 3 nuradb BK Tta BA nepeBaxHo onepye 3 noHATTsAM “HanexHa CBK”,
K Taka, II0 Ma€ CHOPUATH YCTAHOBI y JOCSTHEHHI BHM3HAYCHHMX WUIEH Ta pPe3yJbTaTHBHOCTI
BUKOHAHHS  3aB/JaHb, ©€(EKTUBHOMY BHUKOPHUCTaHHIO  OIOJUKETHUX  KOIUTIB,  JO3BOJISTU
MaKCUMaJIbHO 3MEHIIUTH pPH3UK TIOMWIOK, TIOpPYyIIeHh Ta HEe(HEKTUBHOTO BUKOPUCTAHHS
pecypciB [16]. Hanexxna CBK mae 3abe3neuutu nuiie po3yMHy (He aOCONIOTHY) BIIEBHEHICTb
KepiBHMKA Yy JOCSATHeHHI MeTH (UiJiedl) isUTBHOCTI YCTaHOBHM, OCKIJIBKM 3aBXAHW ICHY€
IMOBIpPHICTb BHUHUKHEHHS 30BHIIIHIX ()aKTOpiB, HAa SKi 3aXOAM KOHTPOJIO B YCTAaHOBI MOXYThb
He Matu BrumBy [15]. BigcyTtHicte ¢yHKumioHyBaHHS onxHoro i3 emementiB CBK a6o
Hey3ro/pkeHicTh enemenTiB CBK Mixk coboro, abo HenoTpuMaHHs BiAMOBiAHUX NpuHOUMiB BK
BBa)kaeThCs ‘“3HaUyHUM Hemonikom” y CBK [16].

I3 Bcix enementiB CBK mume ans BA, skuii € ckinanoBum kommnoHeHToM enemeHty CBK
“MomniTopunr”’, Min¢piHoM BH3HauY€HO KpUTEpii BUMIpY HOro e(peKTHBHOCTI Ta pe3yJbTaTUBHOCTI
¢byHKIIOHYBaHHS, a came [18]:

- 3aJI0BOJICHICTh MOTPEO KIIOYOBHUX 3a1HTEPECOBAHUX CTOPIH;

- BIATIOBIAHICTH CIIOCOOY iSTILHOCTI POBITHUM (KpAIIM) IPAKTUKAM;

- BIAMOBIAHICT JiSUTBHOCTI MpO(deciiHiM CTaHAapTaM ayAWTy i MOB’SI3aHUM HOPMATHBHHUM
BUMOTaM.

BoxHouac BapTO BIiAMITHUTH, IO OIHIOBaHHA (YHKIiIOHYBaHHS BA 3a BKazaHUMH
KpUTEPIsIMU Jla€ 3MOTY HacamIlepe]l XapaKTepu3yBaTH 3AaTHICTh BA BHUKOHYyBaTH IMOKIAJEHY Ha
HbOro (yHKIII0 — crnpustH yaockoHaiseHHio CBK, 30kpema mporeciB cUCTeMHU YINpaBIliHHS, Ta
HaJlaBaTH KEPIBHUKY YCTaHOBU 00’ €kTHBHY 1H(Mopmartito npo 3aatHictb CBK gocsratu mocraBneny
iif 11inb Ta/ab0 OKpeMuX ii e1eMEeHTIB BUKOHYBATH CBOIO (DYHKIIIIO.

3a pe3ynbpTaTamMu aHajlizy MeToau4yHOi 6a3u MiH(diHy Ta BUXOISYH 13 BCTAHOBJICHUX 3aBJaHb
moHiTopunry y CBK miono koxHoro ii enemenrta [15-17], MoxxHa copmyioBaTi Taki KpUTepii
OIliHIOBaHHS cTaHy (QyHKIIoHYBaHHs enemeHTiB CBK:

a) lllono enementy CBK “BuyTpimne cepenouie”:

- BIATIOBIAHICTh OpraHi3amiitHOl CTPYKTYypH YCTaHOBY BU3HAYCHHUM 1H 3aB/IaHb 1 IUISIM;

- paIliOHANBHICTh Ta YITKICTh PO3MOALTY OOOB’S3KiB, MOBHOBa)KEHB, BIAMOBIIATBHOCTI Ta
MA3BITHOCTI;

- BIJNIOBIJHICTh BHYTPIMIHIX PETJIAMEHTYIOUMX JTOKYMEHTIB BUMOTaM HOPMAaTHBHO-TIPAaBOBHX
aKTIB;

- JOTPUMaHHS TEPCOHAIOM YCTaHOBH 3aKOHO/JABCTBA, BHYTPILIHIX IOKYMEHTIB, €THYHHX
HOPM Ta MPHUHIIUIIIB.

OruiHoBaHHS 3a BKa3aHUMH Kpurepismu ¢yHKIioHyBaHHsa enemeHTy CBK “BryTpimnze
CepeIoBHINE” J1a€ 3MOTY XapaKTEPHU3yBaTH 3JaTHICTH CTBOPEHOTO B YCTAHOBI OPTaHi3allifHOTO Ta
KyJIbTYpHOTO CEpe0BHUINA CIPUATH Pe3yIbTaTUBHIHN, e(heKTUBHIHN Ta 3aKOHHIH ii AISITBHOCTI, 1€e:

Pe3yIbTaTUBHICTh BU3HAYAETHCA K PIBEHB (CTYIiHB) BIAMOBITHOCTI OTPUMAHUX PE3yJIbTaTIB
MOCTABIICHUM IIUTISIM 200 OYiKyBaHUM HACTIAKAM IisUTbHOCTI,

e(DEeKTUBHICTh XapaKTEPU3YETHCS CITIBBIHOIICHHSIM MDK BHUKOPHUCTAaHUMH pecypcamH Ta
OTPUMaHUMH pe3yJIbTaTaMu JJIsl JOCSATHEHHS IiJIell YCTaHOBOIO (BUKOPUCTaHHS MIHIMyMY PecypciB
JUISL JTOCSTHEHHS pEe3yJbTaTy BIJMOBIMHOT SIKOCTI Ta KUIBKOCTI a00 OTPUMaHHS MaKCUMyM
pe3yabTaTy BiIMOBIIHOI IKOCTI Ta KiIBKOCTI P HAsSBHUX pecypcax);

MiJ] 3aKOHHICTIO PO3YMIETHCS 3AIMCHEHHS MisUTBHOCTI BIMOBITHO O BUMOT 3aKOHOJIaBCTBA,
BCTaHOBJICHUX HOPM, CTaH/IAPTiB, PETJIAMEHTIB TOIIIO.
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6) Hlomo enementy CBK “VYnpasninas pusukamu’”:

- e(eKTUBHICTh 3aXOIB 3 YMpaBIiHHA pu3ukamu (imeHTudikaiis, OLIHKa, Mepers,
JOKYMEHTYBaHHS, KOOpIMHAIIIS PHU3UKIB, 0OpaHHs CITOCO0IB pearyBaHHS Ha PU3UKH, iIHHOPMYBaHHS
KEpIBHHUIITBA MPO OLIIHKY PU3UKIB Ta PU3UKOBI chepH TisITbHOCTI YCTAaHOBH);

- eeKTHBHICTh Ta JI€BICTh CIOCOOIB pearyBaHHs Ha ileHTH(]IKOBaHI Ta OI[IHEHI PU3UKH
(3MeHIIeHHSI, TPUAHATTS, PO3/IICHHS Y1 YHUKHCHHS );

- iIHpOPMOBAHICTh KEPIBHUILITBA MPO (HAKTOPH, SIKI BIUIMBAIOTH HA PU3UKH.

OniHioBaHHA 3a BKa3aHUMM KpUTEpisIMM  “YIpaBliHHS  pU3UKaMH~®  Ja€  3MOry
XapaKTepu3yBaTH 3JaTHICTh IIbOTO EJIEMEHTY 3a0e3NEYNTH CBOE€YACHE BHUSBICHHA Ta OIIHKY
PU3HKIB AJISl IPUUHATTS OOTPYHTOBAHHUX Ta €PEKTUBHUX YIPABIIHCHKHUX PILlICHb.

B) [lllomo enementy CBK “3axoau koHTpoOmi0”:

- e(eKTHBHICTh Ta MI€BICTh 3aMpPOBA/PKEHUX 3aXO/IB KOHTPOJIO, 30KpeMa 3/aTHICTh
BITPOBA/KEHUX 3aXO0JiB KOHTPOJIO 3MEHIIYBAaTH BIUIMB BHSBICHHX PHU3UKIB, YCyBaTH BUSBIICHI
poOIeMH/HEeTONIKH/TIOPYIIIEHHS], 3amo0iraTu/monepe/pkaTi BUHUKHEHHS HOBUX PH3HUKIB, IO
CYTT€BO BIUIMBATUMYTh Ha JIOCSATHEHHsI/pealti3allifo yCTAaHOBOIO CBOIX I[iyieii/3aB1aHb/QyHKIIIH;

- pe3yNbTaTHBHICTh 3aXOMiB KOHTPONIO (BIANOBIAHICTh OYIKyBaHUX  pPE3yJbTaTiB
3aMpoBa/IKEHUM 3aX0JaM).

Sk BOayaeThCs, €(PEKTUBHICTD Ta Pe3yJIbTATUBHICTh (PYHKLIOHYBaHHS Lboro eneMeHTy CBK
XapaKTepU3yEThCS 3/IaTHICTIO BIPOBADKCHUX 3aXOIB KOHTPOJIO 3a0e3MeunTH MiHiMizaIlio abo
YCYHEHHs BIUIMBY PHU3MKIB Ha MAiSUIBHICTh YCTAaHOBM Ta HEJOIYILIEHHS CTBOPEHHS YMOB IUis
HENPaBOMIPHUX YU HEOOTPYHTOBAHUX [1i IEPCOHATY YCTaHOBH.

r) [lono enementy CBK “Indopmarnis ta komyHikauis (iHpopMaliifHuil Ta KOMyHIKaLIHHUII
oOMiH)”: yBara MiH(piHy 30CepeKyeThCs Ha MpoIeci yNpaBmiHHA  iHpOpMaIiiHO-
KOMYHIKal[liHUMU TIOTOKaMU Ta cTaHi iHdopMaIiitHoi Oe3neKH.

Hanexune ympaBniHHA yCTaHOBOIO MOTpeOye, m00 BCl omeparlii, mpoueaypu Ta Mol B
yCTaHOBI Oynu 3aJ0KyMeHTOBaHi. [Hdopmariss mpo e Mae CTBOPIOBATHCS CBOEYACHO, OyTH
Ha/I1HOI0, aKTyaJbHOIO, TOYHOIO, TOBHOIO, JOCTYITHOIO, 3aXHILEHOI0, MEPEBIPEHOI0, MOIAHOI0 Ta
30epexeHor0. Big 1poro 3HAYHOI MIpPOIO 3aJEKUTh OOTPYHTOBAaHICTH Ta €(EKTHUBHICTH
YIPaBIiHCHKUX PIllICHb.

[ndopmariiina cucrema, B sKiM 3IHCHIOETBCS Tiepenada Ta oOpoOka iHdopmarii sk 3
BHYTpIIIHIX, TaK 1 30BHIIIHIX [HKepesl, Ma€ BIAMOBIIATH MpaBUIaM JOKYMEHTOOOITY, 3aXHCTY
iHdopmarrii Ta 6e3MeKu J0CTyIy /10 Hel.

3BakaouM Ha BUIIE3a3HAYCHE, MOKHA CKa3aTH, IO cTaH (GyHKIioHyBaHHs eneMeHTy CBK
“Iadopmamii  Ta  kKomyHikamii  (iHQopmariiHMii Ta  KOMYHIKalmiiHWK  OOMIiH)”  Mae
XapaKTepu3yBaTUCS HOTo 3JaTHICTIO 3a0€3MEYNTH B YCTAHOBI CBOEYACHICTh, JOCTOBIPHICTH Ta
MOBHOTY CTBOpEHHs, 300py, aHami3y, nepefavi Ta BUKOPUCTAHHS i1H(OpMAIlii, a TaKOX 3aXHUCT
iHpopMaii Ta Ge3neKy JoCTyIy 10 Hel.

[o x no ¢ynkuionyBanus camoro earementa CBK “MoniTopunr”, To MindiH 3a3Hadae mpo
Te, IO Ce(PEeKTUBHUA MOHITOPUHI J[a€ 3MOTy, TOOTO 3[aTHUI, BUSBIATH Ha pPAaHHIX eTamax
BIIXWJICHHS, HeOakaH1 TEHICHIT Ta MOXIMBOCTI g yaockoHaneHHs CBK, a takoxx HamaBaTh
BIICBHEHICTh KEPIBHUKY YCTAaHOBU y TOMY, 110 3anpoBakeHa CBK ¢yHkuionye epekTuBHO B Oyb-
SKUH IPOMDKOK 4acy [16].

VY3aranpHIOIOYM BKa3aHi KpUTEPil OLIHIOBAaHHS CTaHy (YHKIIIOHYBaHHS KOXHOTO i3 €JIEMEHTIB
CBK, cdopmynboBaHi 3a pesyibTaTaMu aHai3y MeToau4yHoi 0a3u MiHdiHy, MOXXHA 3pOOHUTH
BHCHOBOK, 110 cTaH ¢yHKIioHyBanHs CBK nepemycim Mae xapakTepu3yBaTHCS 3AaTHICTIO KOXHOTO
CKJIAJIOBOTO 11 €JIeMEHTY BUKOHYBATH TOKJIA/ICHI Ha HBOTO (PYHKITIi.

Crhix 3a3HaYuTH, IO 32 YMOBHM BIJCYTHOCTI €IWHHMX MHiAXOJIB 10 BHOOpPY KpuUTeEpiiB
omiHoBaHHs piBHA edextuBHOCTI CBK B ycraHoBax aepxaBHoro cekropy, MOY 3mymieHo
CaMOCTIIHO BU3HAYaTH KPUTEPii Ta MOKA3HUKH OLIIHIOBAHHS PiBHS €()eKTUBHOCTI (DYHKI[IOHYBaHHS
CBK y MOY Ta nianopsiIkOBaHIX yCTaHOBaX.

[IpencraBuukamMu HarionanbHOro yHiBepcuTeTy o000poHH VYkpainu (mam — HYOY)
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C. Cno6oasiaukom, I1. [Tapxomenkom, O. JlemeneBum, I. Tkauem B HaykoBoMy mociimkenHi [14]
HaJlaHO OOTPYyHTOBaHY MPOIO3HUINI0 M0A0 (OPMyBaHHS KPUTEPIiB Ta MOKA3HHUKIB €(EKTHBHOCTI
¢ynkmionyBanHs CBK i3 3acTocoByBaHHSAM MiIXOMAIB SIK TEOPil CHCTEM, Tak 1 Teopii opranizamii.
[Ipu mpomy 3a3HaueHo, 1m0 oIiHka piBHA edektuBHOCTI CBK moBMHHa 3miiicHIOBaTHCS 3a
JIOTIOMOTOI0 CHUCTEMH ITOKa3HUKIB, KI XapakTepu3yroTh (QyHKHii ckianoBux enementiB CBK, a
BU3HAYaJbHY pOJib y MifBHUILEHHI piBHA edekTuBHOCTI CBK Mae Bigirpasatu cucrema BA nursaxom
PO3BHUTKY Tifpo3niny BA Ta migBHIeHHS piBHS JOBIpH 10 HHOTO KEPIBHHUIITBA YCTAaHOBH.

VY HaykoBiif npari BificbKOBUX HayKoBLiB Takux sk, O. Mampko, C. Mukycs, B. Cononnikos
[19], po3poOseHOi 30Kkpema Ha OCHOBI MiAXOAIB B Teopii cucTeM, M €(QEKTUBHICTIO
(YHKIIIOHYBaHHSI CUCTEMH PO3YMI€THCS CTYIIHb JOCATHEHHS CUCTEMOIO IOCTaBJIEHOI Mepell HEelo
Metd. ToOTO, IHIIMMHU CIIOBaMH MOKHA CKa3aTH, IO IMiJ €EKTUBHICTIO BHKOHAHHS CHUCTEMOIO
MOKJIAaIeHUX Ha Hel (YHKIIH po3yMi€ThCS CTYMiHb JOCSTHEHHA (OTPHUMAaHHS) CHCTEMOIO
pe3yNbTaTy, KU BiITOBIa€ BCTAHOBJICHUM OYiKYBAaHHSM (€ OaKaHWM).

Y KOHTEKCTI Haloro JOCIiIKEHHs BapTO BIMITUTH HAyKOBY po3poOKy I'. MoHacTHpChKOro
[20], sixuit BuaIsSIE B TeOpii opraxizariii aBa MmiIxoau 10 BU3HAYCHHS OpraHi3allii:

oprasizamiss SK cuUcCTeMa (BIOPSAIKOBAaHA CYKYIHICTh B3a€EMOJIIOUMX YaCTHH IIJIOTO,
00yMOBJI€Ha HOro HUISIMH);

oprasi3aris sk mpouec (CyKymHIiCTh J1iid, CHpSIMOBaHUX Ha yTBOPEHHS HEOOXITHUX 3B’ SI3KIB).

VY BIAMOBIAHOCTI 1O [WX MIXOAIB BHU3HAUEHHS Opradizamii (QopMyBaHHS KpUTEPIiB
OILIHIOBAaHHS €(EeKTUBHOCTI (YHKI[IOHYBaHHA CHCTEMH Ma€ 3[iiCHIOBaTHCS 3a JBOMA
Hanpsimamu [20]:

- 32 CTyTNI€HEM BiJMOBITHOCTI JOCATHYTUX PE3YJIbTATIB BCTAHOBJICHUM IILISIM;

- 3a CTYIIEHEM BiJIMOBIIHOCTI Tpornecy (PyHKIIOHyBaHHS CHCTEMH BUMOTaM JIO0 HOTO 3MICTy,
opraisaiiii Ta pe3yJbTaTiB.

Cripx 3BepHYTH yBary, mio 3JaTHICTh CUCTEMH OTPHMYBATH PE3yJIbTAT, SKHW BiJMOBiTATHME
chopMyIbOBaHUM TMOTpedaM UM OYIKyBaHHSIM (3araJbHO3PO3YMLUTUM YU OOOB’S3KOBUM) B
HarioHaneHoMy ctraHmapti JICTY ISO pmns cucreM ympaBiiHHA [2]  eusnauaemvcs sk
CIPOMOKHICTE (anen. capability) cucremu.

OTtxe, 3a pe3yibTaTaMH MpPOBEIECHOTO aHaJi3y PEKOMEHMAlliii TOJOBHOTO METOOJora 3
nutanb BK Ta BA, a Takox BpaxoByIOYH MIAXOAW /10 BU3HAYCHHS €(PEKTUBHOCTI CUCTEMH 5K B
Teopii cucTeM, Tak 1 B Teopii oprasizauii, piBeHb epektuBHOCTI ¢yHkumioHyBanHs CBK moxna
0XapaKTepU3yBaTH K CTYIIHb HaOyTTs LI€I0 CHCTEMOIO CIIPOMOKHOCTI BUKOHYBATH TMOKJIAJCHI Ha
Hel QyHKIT A1 JOCATHEHHSI TOCTABJICHOT TH L.

[TpooBxKy0UM MOCTIIKEHHS] BU3HAYEHUX MPOOJIEMHHMX aCIEKTIB, CJi] 3BEPHYTH OCOOJIUBY
yBary Ha TpU KOMIIOHEHTH, SIKUMH B YCTaHOBI 3a0e3neuyeTbcs ¢yHkuionyBanHs CBK. 3mict Ta
CTHCIIY XapaKTEPUCTUKY LIUX KOMIIOHEHTIB HaBEJIEHO B TalI. 1.
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Tabmn 1

KommoneHnTu, SkuMu B yCTaHOBI 3a0e3Medy€eThCsl GyHKIIIOHYBaHHS
CHCTEMH BHYTPIITHHOTO KOHTPOITIO

No 3MicT KOMIIOHEHTY ¢(hOPMOBAHO 3a JKepesoM [7] KoMroneHTOM XapakTepu3y€eThes

3/m

1 | BrpoBamkeHHsS KEpiBHUKOM YCTaHOBH YIpaBIiHCHKHUX | OpraHizarlisi (CTBOPEHHS) B YCTAaHOBI
3aXOf[iB Ta 3aTBEP/PKCHHS HUM BHYTpIIIHIX JoKkyMmeHTiB, | CBK y BigmoBimHOCTI 10 MOJIOXCHB
CIpSIMOBaHUX Ha JIOCSATHEHHS BH3HaueHUX yctaHoBi metu | OcHoBHUX 3acan BK 3 ypaxyBanHsIM
(wime#t), BUKOHAHHS 3aBAaHb, IUIAHIB, BUMOT IONO ii | (YHKIIiH, BU3HAYEHUX IS ii CKIIaIOBUX
IiSTBHOCTI,  ©(DEeKTHBHICTh,  pPE3YIAbTATHBHICTH  Ta | CIIEMEHTIB
MPO30PICTh  MISIIBHOCTI,  IMOTEPEKECHHS  HACTaHHS
MOpyIIeHb i 30UTKIB, 3a0e3Mevy0Yr MPO30PIiCTh METOIIB
Ta 3aXOJliB  YIPABIIHHS  YCTAaHOBOIO,  BHKOHAHHS
3000B’s3aHb IOJ0 MiA3BITHOCTI Ta (YHKIIIOHYBAaHHS
eneMeHTiB BK 3 ypaxyBaHHSAM BHMOT, YCTaHOBJICHHX
OcuHoBanMu 3acagamu BK

2 | 3ampoBaJpkeHHST B yCTaHOBI 4YiTKuX cucteM (mopsakiB) | Opranizaiis HisNTBHOCTI IMEPCOHANY Yy
IJIaHyBaHHS JiSUTFHOCTI, KOHTPOITIO 32 iX BUKOHAHHSM Ta | BIAIOBIAHOCTI IO ITUKIY eQEKTUBHOI
3BITYBaHHS NP0 BUKOHAHHS TUIAHIB, 3aBIaHb 1 (QYHKIH, | AIsUIBHOCTI  yNpaBiHOA (BUKOHABIIS)
OIIIHKK JIOCATHYTHUX pe3ynbTariB Ta 3a HeoOXxigHocTi | PDCA Jleminra, mo Mae O0yTu
CBOEYACHOTO KOPUTYBAHHS IIaHIB AisSUTBHOCTI inTerpoBanuii B CBK

3 | BukoHaHHs TIEpCOHAJIOM YCTAHOBM IUIaHIB, 3aBaaHb 1 | [li€EBICTH yIpPaBIiHCBKOTO KOHTPOJIO
(hyHKIII#, BU3HAYEHUX 3aKOHOJJABCTBOM, Ta 3aTBEPIKCHHUX | III0JI0 BUKOHAHHS MePCOHAIOM
KCpiBHUKOM  YCTaHOBM  BHYTpINIHIX  JOKYMEHTIB, | YCTAHOBH CBOiX CITy’)KOOBHX 00OB’SI3KiB,
iHpOPMYBaHHSI KEPIBHUIITBA YCTaHOBH NPO PHU3HKH, IO | 3aBJaHb (nnawiB), BHUMOT
BHHUKAIOTh IIiJ] YaC BUKOHAHHS TOKIQJCHUX Ha HUX | 3aKOHOJIaBCTBa Ta BHYTPIIIHIX
3aBlaHb 1 (YHKIOiA, BXWATTS 3aXOMiB KOHTPOJIO, | TOKYMEHTIB, 30KpemMa I00
3MIHCHEHHSI MOHITOPHHTY, 0OMIHY iH(pOpMaIrieo ¢dbyuxmionyBanas CBK

3a sorikoto, mo BUIUIHBAE 3 Tabn. 1, ctan ¢ynkmionyBanns CBK B ycranoBax mep:kaBHOTO

CEKTOpPY Ma€ BUMIPIOBATUCS 38 TAKMMHU KPUTEPISIMHU:

1. BigmoBinnictes copmoBanoi ctpyktypun CBK monoxennsm OcnoBHux 3acan BK Ta
3IaTHICTH CKiIanoBuX eaemMeHTiB CBK BUKOHYBaTH MOKIaaeHI HA HUX (PYHKITIT:

BHYTpIIIHE CEPENOBHINE — CHPUSHHS CTBOPEHOTO B YCTAaHOBI OprasizalmiifHoro Ta
KyJbTYPHOTO CEPEIOBUINA Pe3yIbTaTUBHIN, 3aKOHHIH Ta e()eKTUBHIN TisSIIBHOCTI YCTaHOBH;

YIpaBITIHHSA PU3HKaMH — 3a0€3MEeYEeHHS] CBOE€YACHOTO BHSBICHHS Ta OIIHKKA PU3HKIB JUIS
MPUUHSTTA OOTPYHTOBAHUX Ta €(PEKTUBHUX YIPABIIHCHKHUX PIllICHB;

3axX0¥ KOHTPOJIO — 3a0e3neueHHs MiHiMi3allil a00 yCYHeHHS BIUIMBY PU3HKIB Ha JiSUTbHICTD
YCTQaHOBM Ta HEAONYIICHHS CTBOPEHHS YMOB JUIS HENPaBOMIPHHX YU HEOOIPYHTOBAHMX [Iiif
MEPCOHAIY YCTAaHOBH;

iHopmMartiis Ta koMmyHikanis (iHGopmaliiHui Ta KOMyHIKaIiiHui 0OMiH) — 3a0e3MeUYeHHs B
YCTaHOBI TIOBHOTO, JIOCTOBIPHOTO Ta CBOEYACHOTO CTBOPCHHS, 300py, aHamidy, Iepemadi Ta
BUKOpHCTaHHA iH(opMallii, a TaKoX 3aXUCTy iH(popMallii Ta Oe3MeKu T0CTyITy 10 Hef,
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NOCTIHMI MOHITOPUHT — 3a0e3NeueHHsI JOTPUMaHHS IIEPCOHAJIOM YCTaHOBH B TIOBCSAKICHHIN
JISUTBHOCTI BCTAHOBJIGHUX HOPMATHBHUX BUMOT, CTaH/IapTiB, INIAHOBUX MTOKA3HUKIB TOLIO;

BHYTpILIHIA ayauT — chnpusiHHS ynockoHaneHHio CBK, 3o0kpema mporeciB cucremu
yIpaBIIiHHSA, Ta HAJaHHS KEPIBHUKY YCTAaHOBU 00’ €KTUBHOI iH(opMalii npo cpomoxkHicTh CBK B
oMy (abo okpemux ii elXeMEHTIB) JocAraTh TOCTaBJIEHY il IIb (BUKOHYBAaTH BCTaHOBJICHI
byHKIii).

2. BinnosigHicTh opraxi3arii USUTBHOCTI KO>XKHOT'O MpaIiBHUKA YCTaHOBH
3aralbHOBU3HAHOMY IUKITY €(EeKTHUBHOI AisIbHOCTI ynpaBiiHis (BukoHasis) PDCA Jleminra [21],
ae:

P (anrn. plan) — mnanyBanHs gistibHOCTI (HanexuTh a0 enemeHty CBK “BaytpiurHe
cepenoBHIe”);

D (anr;i. do) — BUKOHAHHS CIy»)00BHUX 00OB’sI3KiB, 3aB/aHb, IUIAHIB 3 ypaxXyBaHHIM BILUTUBY
PHU3HKIB, Ha SIKI PO3POOISIOTHCS 3aX0aU KOHTPOItO (HanexuTh a0 eneMmeHTiB CBK “Ympaninus
pusukamMu’ Ta “3axoau KOHTPOII0”);

C (amrm. check) — mepeBipka (aKTHYHHX [MOKA3HUKIB [ISUTBHOCTI 13 IJIAHOBUMH,
HOPMaTHBHUMH BUMOT'aMH (33 CBO€IO CYTTIO € MOCTIHHUM MOHITOPHUHIOM MTOTOYHOI AiSTIBHOCTI, 110
BiiHOCHUThCs 110 enemeHTy CBK “Monitopunr”);

A (amrn. act) — pearyBaHHS Ha BHABJICHI BIAXWICHHS BiJ] BCTAHOBJICHHX I[TOKA3HUKIB
TISUTBHOCTI YW HEBUKOHAHHS HOPMATHBHUX BHUMOT IIISIXOM BXXKHTTS KOPHUTYIOUMX 3axoliB (3a
nonomoroto enemeHty CBK “Indopmanii Ta xomyHikamii (iHpopmauiiHuil Ta KOMyHIKaIiiHUHA
o0MiH)”).

To6to, B CBK mae 6yTu interposanuii uukia PDCA Jleminra.

3. JlieBicTh yMpPaBIIHCHKOTO KOHTPOJIO MIOAO BHUKOHAHHS IIEPCOHAIIOM YCTaHOBH CBOIX
ciyx00BuX O00OOB’sI3KiB, 3aBlaHb (IUIaHIB), BUMOT 3aKOHOJABCTBA Ta BHYTPIIIHIX JOKYMEHTIB,
30kpema monao GpynkuionyBanas CBK.

Amxe He nmapma MindinoMm 3a3HauyaeThes, mo ¢yHkionyBanHs CBK 3anexuTts Bin
MEPCOHATY YCTAaHOBH, SIKMM IMOBHHEH PO3YyMITH CBOIO POJIb, TOBHOBA)KEHHS, BiANOBIJAIBHICTD,
BUKOHYBaHI (yHKINI, 3aBJaHHA Ta BHMOTH IIOJ0 MIA3BITHOCTI, a TaKOX YCBIJIOMIIIOBaTH
HEOOXITHICTh JOTPUMAaHHS €TUYHHUX CTaHIApTiB, 3aKOHO/IaBCTBA 3 MUTAHb 3ar100iraHHs KOPYIIII Ta
BakuBicTh pynkitionyBarnas CBK [15].

[Ipu 1boMy BBaXKaeThCs CIYIIHOIO JyMKa, BUCBITIEHA B HayKoBiil po3podui C. CaueHko Ta
Mexa S1.B. [22], po Te, 110 AIEBICTh KOHTPOJTIO Tlepeadadae akTUBHUN BIUIMB Cy0’ €KTIB KOHTPOJIIO
Ha 00’€KTU HUISAXOM NPUHHATTSA €(PEKTUBHHUX YIPABIIHCHKUX PIIIEHb 100 YCYHEHHS BUSBICHUX
HEJIOJTIKIB, TPOQITAKTUKH Ta MOMEPEHKECHHS X B MOAAIBIIIN TISITEHOCTI.

To6T0, MO’KEMO BIIEBHEHO CKA3aTH, IO YIPABIIHCHKUI KOHTPOJIb € KOMIOHEHTOM “C” HUKITY
PDCA Jleminra jyist yrpaBJIiHIIA.

Sk BOauaeTbcs 3 BUINEO3HAUEHOrO, HAOIp KpHUTEPiiB BUMIpY CTaHy (QYHKIIOHYBaHHS
CBK, cdopmoBanuii Ha 06a31 momoxkeHb OcHoBHUX 3acan BK, Biamoimae migxomam 10
BU3HAYCHHS e€(EKTUBHOCTI CHUCTEMH SK B Teopii cHcTeM, Tak 1 B Teopii oprasizamii, a
OT)K€ Il KpHUTepii MOXXHAa 3acTOCOBYBaTH MJig BU3HaueHHS piBHA edextuBHOCTI CBK,
TOOTO piBHS (CTyneH0) HAOyTTS II€I0 CHCTEMOIO CIIPOMOYKHOCTI BHKOHYBATH TMOKJIAJIEHI Ha
Hei ¢ynkmii (dynkmii koxHoro enementy CBK) s 3abe3nedeHHs JOCATHEHHS Oa)kKaHUX
pe3yJbTaTiB AiSJIBHOCTI YCTAaHOBM Ta 3aKOHHOTO, €()EeKTUBHOTO BUKOPUCTAHHS HASBHUX JUIS
nporo pecypciB. lle macte 3Mory po3mIMPUTH MOMKIMBOCTI BHSIBJICHHS Ta peaiizallii pe3epBiB
migBumieHHs epektuBHocTi CBK B ycTanoBax mepkaBHOrO CEKTOpy, 30kpemMa y MOV Ta
HIANOPAIKOBAHUX YCTAHOBAX.

Ha crorogni BHyTpimHi ayauropu MOY g omiHioBanHsA piBHA edextuBHOCTI CBK B
yctanoBax MOY ta 3CY 3acTocoByloTh MeTOAMYHI pPEKOMEHAAIl 3 TPOBEACHHS OIlIHKH
epextuBHocTi CBK [23], po3poGiieni B pamkax BukoHaHHs B HYOY HaykoBo-mocmigHOl
poboTH “AyIHUT CUCTEMHU BHYTPIIIHBOTO KOHTPOJIO: OIIIHKH, MPOLEIYPH Ta JOCTIHKeHHS [24].
3rigHo ux MeToauuHuX pekoMmeHpaniil piBeHb edexkruBHOCcTi CBK BU3HAUaeThes B 3aJI€KHOCTI
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B1Jl 3arajibHOro Oaiy OLIHKHK €(PEeKTUBHOCTI (PyHKIIIOHYBaHHS KOXKHOTO 3 enemeHTiB CBK.

OpHak BapTO 3a3HAYMTH, 110 Xoua B [23] 1 AeknapyeTbes Mpo Te, 0 piBeHb €(PEeKTUBHOCTI
CBK ciin Bu3HayaTM HAa  OCHOBI  OIIIHIOBAaHHS  TPbOX  KOMIIOHEHTIB, SKHUMH B
ycraHoBl 3a0e3neuyerbcsi ¢yHkuioHyBaHHs CBK (maBemeno B Tabn. 1), mpore y wmogeni
omiaroBanHs CBK, mo wmictutbess B [23], 13 BKa3aHWX KOMIIOHCHTIB BpPaxOBYETHCS JIUIIEC
YaCTKOBO TMEpIIMM KOMIIOHEHT — B YacTHHI BUOOpY KpUTEpis BiAMOBIAHOCTI chOpMOBaHOI
ctpyktypu CBK nosnoxennsm OcnoBuux 3acan BK.

Bepyuu 10 yBaru pesynbTaTé IMpOBEIEHOTO TOCTiKeHHS, Monaenb ouiHoBaHHS CBK [23]
notpelye YIOCKOHAJICHHS IIJISIXOM 3aCTOCYBaHHS B Hill CQOPMYIJIbOBAaHHUX BHIIE KPUTEPIIB BUMIpY
epextuBHOCTI CBK, 1m0 103B0aMTH OiIbll 00 €KTUBHO 1 TOYHO BHU3HA4YaTU pPiBEHb e(l)eKTI/IBHOCTl
CBK y MOY (miamopsakoBanux MOV ycTaHoBax) Ta BiINOBIHO PO3MIUPUTH MOXIMUBOCTI
BUSIBJICHHS pe3epBiB migsuiieHHs epextuBHOCcTI CBK.

KpiMm TOrO, TOJOBHMM METONOJIOTOM aKIEHTYEThCS yBary Ha TOMY, IO OCHOBHOIO
nepeayMoBoro i edexktuBHOoro ¢yskuionyBanHs CBK e ympapniHChKa BiJNOBIJAJBHICTH Ta
mia3BiTHICTE. [lix ynpaBIiHCHKOIO BiANOBITAIBHICTIO PO3YMIETHCS “YCBIIOMIIEHHS CyTi Ta
3HaYEHHS  HEOOXIAHOCTI JIOCSTHEHHS HANeXHOrO piBHSI  €KOHOMii, e(eKTHBHOCTI Ta
PEe3yJNBTATUBHOCTI BIAMOBITHO 1O BHW3HAYCHUX IIUJIEH 1 3aBIaHb; 3a0€3MEUYCHHSI TOCTOBIPHOL
(¢iHaHCOBOi,  CTATUCTMYHOI 1  YNPaBIIHCHKOI  3BITHOCTI,  BUKOHAHHS  BCTAaHOBIEHHUX
3aKOHOJABCTBOM HOpM 1 mpaBwi.” [15]. Ilpu mpomMy NiA3BITHICTE BH3HAYAETHCSA SIK TPOIEC,
3a JIONOMOTOIO0 SIKOTO IEPCOHAaJ yCTaHOBU HECe BIAMOBINANBHICTH 3a CBOi pIllIEHHS Ta Mii MiAg
yac BHMKOHAHHS CBOIX CIIY»KOOBHUX 00OB’S3KIB.

3rigHo 3 OcHoBHuMH 3acagamu BK [7] 3BityBanns npo ¢yukiionyBanus CBK B ycraHOBi
JIepKaBHOTO CEKTOpY € OOOB’SI3KOM KOXHOTO KEpIBHHKA TaKoi yCTaHOBH, MPOTE 3aTBEPIKECHA
Haka3oM MiH¢piny ¢opma 3Bity [25] Ta 3amponoHOBaHMN 3pa30K 3allOBHEHHs Takoi ¢popmu 3BITY
[26] crocyeTbes sMIIE LEHTPAJbHUX OpPraHiB BUKOHABYOi BjiaAd (TOJIOBHUX PO3MOPSIIHUKIB
OI0UKETHUX KOIIITIB).

3 ornsAy Ha 3a3Ha4YCHE, BBAXKAETHCS JOLIIBHUM HOPMATHBHO YPETyYJIOBATH MUTAHHS LIOJ0
(dhopmyBaHHS Ta MoJaHHs 3BITHOCTI Mpo ctaH ¢yHKionyBaHnHs CBK B ycraHoBax, siki BXOIATH 10
CHCTEMH OpraHy Jep>KaBHOI BIaJIu.

BucnoBku. OTxe, aHayli3 METOAUYHUX MOCIOHUKIB MiH(]iHY, SK TOJOBHOTO METOJ0JIOTa 3
nutanb BK Tta BA B ycraHoBax JAep)kaBHOTO CEKTOPY, 3acBiUuB, 10, HE 3BaXKAlOUM Ha
JeKJIapyBaHHS TPO HEoOXimHICTh mocTiHoro omiHoBanHs CBK 3amis mintpumanus abo
MiIBUIICHHS PiBHA 11 €QEeKTUBHOCTI, MO LUX IMip HAa JEpKABHOMY pIiBHI HE Ma€ €IUHOTO
3arajlbHONPUIHATOTO BU3HAYCHHS MOHATTA “‘piBeHb edextuBHOCTI CBK”.

BopHouac 3a pesynbTaTaMu IMpOBEACHOTO aHaji3y MOXHa 3pOOMTHM BHCHOBOK, IO CTaH
¢yukmionyBanas CBK mepemyciMm Mae xapakTepu3yBaTHCA 3HaTHICTIO KOXKHOTO ii CKJIaJ0BOTO
€JIEMEHTY BUKOHYBAaTH TOKJa/JeHI HAa HbOTO (YHKIII.

BpaxoByroun chnpsMoBaHICTh CHIiBpOOITHUIITBA YKpaiHu Ta €Bpomneiicbkkoro Coro3y B
rajmys3l yOpaBiiHHA JepXaBHMMHU (iHaHCaMM Ha 3a0e3meueHHs po3BUTKY HaxiiHocTi CBK
B YCTaHOBax JEp:KaBHOTO CEKTOpY, IPOBEIEHE IOCIIIKEHHA MA03BOJIAE€ CTBEPAXKYBATH, IO
mig  piBHeM edektuBHOcTi QyHKUioHyBaHHS CBK Mae posymitucs piBeHb (CTYIIiHB)
HaOyTTS II€I0 CHUCTEMOIO CIPOMOXKHOCTI BHKOHYBATH TMOKJIaneHI Ha Hel ¢GyHkmil (dyHKIil
kokHoro enemeHty CBK) st 3a0esnedeHHs OCATHEHHS Oa)KaHMX pe3yJbTaTiB JisSUIBHOCTI
YCTaHOBM Ta 3aKOHHOIO, €()EKTHMBHOTO BHKOPUCTAHHS HasBHMX A Iboro pecypcis. Ilpu
pOMY piBeHb eQeKTHBHOCTI (QyHKuioHyBaHHI CBK Moke BH3HayaTtucs 3a KpHUTEpisiMHU,
c(hopMyJIbOBaHUMH B IIBOMY JOCTIDKCHHI, a came:

- BiANOBIAHICTh copmoBaHoi cTpykrypu CBK momnoxennsm OcnoBHux 3acan BK;

- 31aTHICTh ckiaaoBux enemeHTiB CBK BuKOHyBaTHM TOKIaneHI Ha HUX (QYHKIIIT,

- BIIOBIAHICTH oprasizarii JISIIBHOCTI KOXKHOT'O MpariBHUKA YCTaHOBU
3arajlbHOBU3HAHOMY ITMKIY e(deKTHBHOI MissIbHOCTI ympabiiHis (BukoHaBisr) PDCA Jleminra;

- Ji€BICTh YHPABIIHCHKOTO KOHTPOJIIO IIOJ0 BHUKOHAHHS NEPCOHAJIOM YCTaHOBH CBOiX
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CITy’)k00BHX OOOB’sI3KiB, 3aBIaHp (IUIaHIB), BUMOT 3aKOHOJABCTBA Ta BHYTPINIHIX JOKYMEHTIB,
30kpeMa 1mono ¢yskiionysanHs CBK.

3acTocyBaHHS IIUX KpPUTEpiiB y 3ampoBajpkeHii y MOY Mojen  OMiHIOBaHHS
epextuBHocTi CBK pmacte 3mory Ounbll  00’€KTMBHO 1 TOYHO BH3Ha4yaTh piBEHb
epextuBHOCTI CBK y MOV (mipmopsiakoBanux MOYVY  ycTaHOBax) Ta BIANOBIAHO PO3MIMPHUTH
MOJKJIMBOCTI BUSIBJICHHs pe3epBiB miaBuileHHs edexktuBHocTi CBK.

Bce ne nosomute kepiBauuTtBy MOY (miamopsakoBanux MOY  ycraHoBax) Ouibim
onepatuBHO pearyBatu Ha Henomiku y CBK, cnpustume ii yaockoHaneHHIO, 30KpeMa MpOLECiB
CHCTEMHU YNIPAaBJIiHHA, Ta JAaCTh 3MOTY 3a0€3MEYUTH PO3yMHY BIIEBHEHICTh MiHicTpa 000poHHM
Vkpainu (kepiBHHUKIB mignopsiikoBaHux MOY ycTaHOB) y JOCATHEHHI OakaHMX pe3yJIbTaTiB
nisutbHOCTI MOY  (miamopsinkoBarmx MOY yCTaHOB) BiJIIOBIAHO 10 BU3HAYCHHWX  3aBIaHb,
GbyHKIIH, MIaHIB B 3aKOHHHM Ta epekTHUBHUIl crocib.

Kpim TOro, mpoBenenmii aHamiz TmoOKazaB, M0 MOTpeOye HOPMATHBHO-IIPABOBOTO
yPeryJtoBaHHs Ha MOpPAJOK (OpMYBaHHS Ta MMOJAHHS 3BITHOCTI Mpo cTaH QyHKUioHyBaHHS CBK B
YCTaHOBAX, sIKi BXOJSATH IO CUCTEMH OpraHy JIEp>KaBHOI BIIAIIH.

[Momanpmii mocmikeHHs, crapsMoBaHi Ha migBuiieHHs edektuBHocTi CBK y MOVY
Ta MIAMOPSIIKOBAaHUX YCTaHOBaX, MaIOTh 30CEPEAUTHUCS HAa BUBUCHHI IIEPEIOBOTO JOCBIAY JEpKaB —
yneHiB €Bponeiicbkkoro Coro3y ta HATO mono opranizanii Ta e(peKTUBHOCTI (PyHKLIOHYBaHHS
CBK.
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Boiko A.A. (HYOY)

FORMATION OF CRITERIA FOR MEASURING THE LEVEL OF EFFECTIVENESS OF
THE INTERNAL CONTROL SYSTEM IN THE MINISTRY OF DEFENSE OF UKRAINE
AND SUBORDINATED INSTITUTIONS

Acquiring full membership in the European Union, which is a priority of Ukraine’s national
interests, requires ensuring the functioning of a reliable internal control system (ICS) in the public
sector institutions of Ukraine. Increasing the effectiveness of internal control (IC) and internal
audit (I1A) in state bodies of Ukraine is defined as a strategic aim in the system of state internal
financial control. In order to identify and implement opportunities for increasing the effectiveness
of the ICS, in particular in the Ministry of Defense of Ukraine (MOD) and subordinate institutions,
there is a need to determine the levels of ICS effectiveness.

The relevance of this study is due to the lack of unified approaches at the state level to
characterizing the levels of effectiveness of the ICS and choosing the criteria for their measurement,
as well as the presence of significant problems in the organization and functioning of the ICS in the
MOD and in military command bodies, military units, institutions of the Armed Forces of Ukraine, and
the State Special Transport Service, which are part of the MOD system.

The article highlights the provisions of the domestic methodological framework for the
organization and functioning of the IC and IA, the analysis of which has established that the state
of the functioning of the ICS should primarily be characterized by the ability of each of its
constituent elements to perform the functions assigned to it. Approaches to determining the
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effectiveness of systems in the theory of systems and in the theory of organization are considered,
which made it possible to characterize the level of effectiveness of the functioning of the ICS as
the degree to which this system acquires the capability to perform the functions assigned to it to
achieve its aim.

Special attention in the study is paid to the components that should ensure the functioning of
the ICS in the institution, since they serve as the basis for forming criteria by which the level
of effectiveness of the ICS can be measured.

The methodological basis of the study is the methods of system analysis, methods of
generalization, comparison, analogy and synthesis, with the help of which a general characteristic
of the state of functioning of the ICS in public sector institutions were determined, a general
definition of the concept of “level of ICS effectiveness” was given and criteria for its
measurement were formed.

The conducted research contributes to expanding the scientific understanding of the issue of
the effectiveness of the functioning of the ICS in public sector institutions. The set of criteria
for measuring the level of ICS effectiveness defined in this work can be used to improve
the ICS effectiveness assessment model implemented in the MOD, which will allow to more
objectively and accurately determine the level of ICS effectiveness in the MOD (institutions
subordinate to the MOD) and, accordingly, will expand the possibilities of identifying reserves
for increasing the effectiveness of the ICS, and will enable for a prompt response to shortcomings
in the ICS, in particular in the processes of the management system.

In addition, the article emphasizes the need for regulatory and legal regulation of the procedure
for forming and submitting reports on the status of the functioning of the ICS in institutions that
are part of the system of a state authority.

Future research will be aimed at studying the best practices of the European Union and
NATO member states regarding the organization and effectiveness of the functioning of the
ICS, which can be taken into account when formulating recommendations for improving the
effectiveness of internal control in the MOD system.

Keywords: internal control system, internal control, internal audit, effectiveness, capability,
public sector institutions, Ministry of Defense of Ukraine.
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I'POILIOBE 3ABE3NEYEHHSA BINCHbKOBOCJIYKBOBIIIB 35POMHUX CUJI CIIA
Y NIBAEHHOMY B’€ETHAMI (1965-1973)

O0HuM i3 HEOOCHMAMmHbLO 6UGUEHUX ACNEKMIE eKOHOMIYHOI icmopii € mema 2pouioeozo o00icy 6
yMmosax 36poiinux kongnixmis. Hozo ocobnugicmio € 6ukopucmanns 60€nnux zpowieii ma ix piznoguoy —
apmilicekux zpouieil, moomo 2powloeux 3HAaKi6, HPUHAUEHUX O0J1A GHYMPIWHbLOZ0 00i2y cepeo
gilicbKo6oCaYICO06UIE Oitouux apmiii Ha mepumopii iHwux Kpain. Memoio cmammi € 00CniOHCEHHA
opeanizayii  2powi06ozo 3adesneuenna  GilicbKogocayycoosyie 30poiinux cun CIHIA ma iiozo
ocoonueocmeit na mepumopii Pecnyoniku B’emnam npomsazom 1965-1973 pokie. Y cmammi
GUKOHYIOMbCA HACMYNHI 3060AHHA: GU3HAYEHHA 0COOIUGOCMEN AMEPUKAHCLKUX APMINCLKUX Zpouiell;
Xapakmepucmuka opeanizauii euniamu 2pout06ozo 3abe3neueHns amMepuKancobKum
siiicokosocayncooeuam y Ilicoennomy B’emmuami; eusnsnenua npoodremHux acnekmie 6UKOPUCHAHHA
gilicokoeux naamiycnux cepmugpikamie CIIA na mepumopii Pecnyoniku B’emuam. Ilpoeedene
00CNi0NCEHHA 003807IUN0 3’ACY8AMU, WO 340711 NONEPEONHCEHHA ROMPANIAHHA 00 ZPOUL0B020 00izy
Pecnyonixu B’emnam oonapie CIIA nio uac /lpyzoi eiiinu ¢ Inooxumai na mepumopii Iliedennozo
B’emnamy zpowoee 3abe3neuennsn eilicbkosociyrcooeuie 3opoiunux cun CIIA 30ilicniosanocs
GilicbKOGUMU NAAMINICHUMU cepmudikamamu, wo mauio HaA Mmemi YHUKHYymuU IHQAAUIIHO020 8naugy
HAOuWK060i 2powioeoi macu na exonomiky CILIA. /Jlna nanazodxycenna npoyecy eunnam 0ye
GUKOPUCMAHUEL 00CBI0 3ACMOCYBAHHS BiliICbKOBUX naAamixchux cepmudgpikamis, nadymuii 3 1946 pokxy y
3axiouiii €eponi, Iligniuniin Agpuyi ma na /lanekomy Cxooi. Dinancosi cayxyncou 3opoiinux cun CILIA
3imKHynuca 3 0azamoma mpyoHOWAMU NPU OP2AHI3AUII NPOUECYy GUNIAMU ZPOUIOE020 3a0e3neveHHA
giiicokosocayncooeyam. Haiodinouioro npoodnemoro gpinancosux cayaaco 3opoiinux cun CIIA y B’emuami
Oyna 3HAYHA 3A7IYYEHICMb AMEPUKAHCOLKUX BilICbKOBOCYHCOO0BYIE 00 HE3AKOHHO020 00i2y 6illcbKosux
cepmupikamie, AKa RPOMA2OM GIlIHU HOGHICMIO eUpiuiena He Oyna.

Kniouoei cnoea: zpowose 3avezneuenns, 3opouni cunu CLHIA, Ilieoennuii B’emnam, Pecnyonika
B’emnam, ¢pinancoeuii kopnyc apmii CLLA, giiicokoeuii niamixcnuil cepmugpixam.

Bceryn Ta mocraHoBka nmpodJsemu. [[pyra BiitHa B [HmokuTai Oysia HAMOLTBIITUM BiiCEKOBHM
KOH(QUIIKTOM Apyroi mojgoBuHU XX croniTTs. Crnoyarky nmpaBnsuumu kKomamu CIIA koHikT B
[HmokuTali po3rismaBcss SK  BapiaHT HEJAOBTOTPHBAIOI TEPEMOXKHOI BiiHHM. Aje  omip
Hemoxkparnunoi PeciyOniku B’eTHam 1 B’eTkOHTY 3pocTaB, 10 MPHU3BEIIO 10 €CKaalii BiHChKOBOI
yuacti CIIA y B’eTHamchbkiii BiliHI, sika mocsria cBoro miky y 1965-1973 pokax. IlepeOyBanns
3HA4YHOI KUTBKOCTI BiMCbKOBOCTY>KOOBIIB Ha Teputopii [liBneHHoro B’etHamy moctaBuio mepen
aMEpPUKAHCHKMM YPSJIOM 3aBIaHHS iXHBOTO TPOIIOBOro 3abesrneueHHs. BiitHa y B’ernami
BiJIpI3HsTIAcS BiJl MOMEPEAHHOTO JOCBIAY THUM, IO TOPSA 3 BETUYE3HOI KITBKICTIO COJAAT i
MiIPO3LUTIB, PO3MINICHNX HA 3HAYHIM TepuTOpii, TyT Oyna ¢akTHUHO BIACYTHS JiHISA (POHTY,
OCKIJIbKY BiffHa Majia mepeBakHO MapTU3aHCHKUIN XapaKTep.

VHikanpHUN NOCBiI TpomoBoro 3abe3nedyeHHs BilicbkoBochyxOoBmiB CIIA y B’ernami
LIKaBUH 5K 3 TOYKH 30py BiHCBKOBOI iCTOPIi, Tak i €KOHOMIYHOT iCTOPIi Ta BilicbKOBUX (piHAHCIB. 3
OTJISITy Ha HETMEBHICTh BIMCHKOBO-TIOJITHYHOI CUTYAIlll Y Cy4aCHOMY CBITI, ISl TEMa € aKTyaJIbHOIO
HE JIMIIIE 3 HAYKOBOI, a ¥ 3 IPAKTUYHOI TOYKH 30DY.

AHani3 ocTtaHHiX aochailzkeHb i myoOaikamiid. Okpemi acleKTH BUKOPHUCTAaHHS BIMCHKOBHX
wiatbkaux ceptudikarie CHIA Bucpitineni y poboti b.B. Ceninosa [1]. Bigmatoun nanexHe
TEOPETUYHOMY  OOTPYHTYBaHHIO CyTi apMIHCBKUX TpOIIECH, BUKOPUCTAHHSA BINCHKOBUX
ceprudikatiB 30poitnumu cunamu CIHIA y B’erHami aBTOPOM TPakTYeTbCA Yy CBITII PaasHCBKUX
17ICOJIOTIYHMX HACTAaHOB. 30KpeMa, BpaxoByloun HopMu 3akoHomaBcTBa CIIIA Ta myGmikarii
aMEepUKAaHCHKUX JTOCIIAHMKIB, HEe MOXkHa morogutucs 3 te3or0 b.B. Ceninosa npo Te, mo CIIA
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[JITXOM BUKOPUCTAHHS BIHCHKOBHX CepTH(]IKATIB HAMAraaucs MEePEeKIACTH 3HAYHY YaCTHHY TATaps
BOEHHUX BUJATKIB Ha IJICYl HAPOIIB MIJKOPEHHUX 1 3aJIEKHUX KpaiH.

3HAYHO TPYHTOBHIIIE TeMa 3HAHWIIIA CBOE BIJIOOpaXCHHS B aMEPHKAHCHKiW icTopiorpadii.
ITuTanHsAM, OB’ s13aHUM 3 poOoTOIO (hiHaHCOBUX ciy»k0 apmii CLLIA y B’eTHami, mpucBsdeHi npari
JI.B. Teinopa [2], Ax.P. Eckpimka [3], JI.O. Cnencepa [4]. ComianbHO-TOOYTOBI aclieKTH OIIATH
mpami  aMepUKaHCHKHX  BIMCHKOBOCTYXOOBLIB y B’eTHami BUCBITIIOIOTBCS y  Mparpx
k. E. Becrxetinepa [5], I1. Bpaiicona [6], P. Boy3a [7] ta iHmmx. HaiiBaroMimmmu mpamsMu
100 MopylleHb y (iHaHcoBii cdepi BumaroTbes nopodku I'.C. Ilpara [8], [x.®d. Anamca [9],
Xenen Hryen @®o [10]. OcraHHS BHCHOBYE 3B’SI30K MIiX HE3aKOHHHM O00IrOM BIHCHKOBUX
IJIATDKHUX cepTU(]IKATIB Ta PO3TOPTAHHSIM COILlaTbHO-eKOHOMIYHOI Kpu3u y PecnyOumini B’ eTHam.
Oxpemo cain Buninutu “KomruiekcHuit karanor BiichKOBHX maTiHUX ceptudikarip” @. I1IBana
[11]. Lle ne nume 30ipHUK AeTanizoBaHoi iHpopMalii mpo ruiatixei 3acodu apmii CHIA, a #
30ipHUK CTaTel, MPUCBIYCHUH X BUKOPUCTAHHIO, 30KpeMa Mij] yac BitHM y B’eTHami. Kopucanmu
y IOCIIJI>KeHH] € TaKOXK U 1HIII crieriaaizoBaHi HyMi3MaTuyHi katanord [12; 13].

Mertoro cTarTi € AOCTIIKEHHsI OpraHi3allii TpOIIOBOro 3a0e3MeUeHHs BICHKOBOCIYKOOBIIIB
30poitHux cun CLIA Ta ¥ioro ocobnuBocteil Ha Tepuropii Pecny6miku B’etHam nmpotsirom 1965-
1973 pokis.

Buxkian ocHoBHoro marepiaay. 3anyueHHst CIIIA no BilicekoBoro koH}ikty B [HmokuTai
nocTynoBo 3poctana 3 1954 poky, komu y Pecry6uminii B’ernam 3°siButrcs mepini aMepuKaHChKi
BilicbkoBi paguuku [14]. 3a npesunenta Jx. Kenneni ix kingpkicTs ckinagana 160000 i Bonu Opanu
Oe3mocepeIHI0 y4acTh y 00€3iTkHeHHIX 3 B’erkonroMm [15]. Tlicns npuitasitts 7 ceprias 1964 poky
Konrpecom CIHA “TonkiHCbKOi” pe3omtowii, 7 motoro 1965 poky BifiCbKOBO-NOBITPSHI CHIH
CIIA posnovanu cucreMatuuHe O6omOapayBaHHs Tepurtopii IliBHiuHOro B’eTHamy, a 3 KBITHA
BOTO POKY MiBACHHImE 17-01 mapameni y OoioBi Aii BCTyNWJIM MOpChKa MiXOTa,
NOBITpAHOAECAaHTHI Ta cyxonmyTHi Biiickka CIIIA. Omnip KOMYHICTIB MNpU3BIB 10 €cKajamii
BilickkoBoi yuacti CIIIA y B’erHamcebkiit BidiHi. 3 181000 y rpyani 1965 poky KuIbKiCTh
aMepUKaHChKUX BilicbkoBOCITYX00BLIB y IliBneHHOMy B’eTHami gocsria MakcUMyMy y KBITHI
1969 poky — 543482 ocobu. Hamanmi uucenpHICTP aMEPUKAHCHKOTO KOHTHHTEHTY Y KpaiHi
IIOCTYIIOBO 3MeHITyBajnacs [15].

Jlnisd HajnaroJUKeHHs BHMIUIATH TPOLIOBOrO 3a0e3NeueHHs BIHNCBKOBOMY KOHTMHIEHTY Ta
oOciyroBytouomy 1uBinbHoMy niepconany CIHIA y IliBzennomy B’etnami 3 31 ceprust 1965 poky
OyJI0 3ampoBaJKEHO BHUKOPHCTAHHS BINCHKOBHX IUIATDKHMX cepTudikariB. lo Toro wacy y
B’etnami gisB mimiT miarexiB y ponapax CHIA [3]. 36poiini cunu CHIA BHKOpPHCTOBYBaIH
BIMCHKOBI IIaTXHI cepTudikatu 3 1946 poky y 3axinHiit €Bpormi, [liBHiuHIi Adpuri Ta JJamekomy
Cxomi.

BiticekoBuii miatixuuii ceprudikar (BIIC, anen. MPC — Military Payment Certificate) —
odimiiiHuil 3acid muarexy, BUIyIIeHHH y gonapax Ta neHtax CIIA, mo BUKOpHCTOBYBalHCS Y
BilichkoBUX ycTaHoBax CIIA, po3mimenux 3a KopmoHoM [16]. AMEpHUKaHCHKI COJIIaTH Ha3UBaIH
ix “cMimmHi rpomri” a6o “ rpomi Mmononomii” [10].

Hinsmu Bukopuctanuss BIIC Oynmo momepemxkenHs mnotparuisiHas BamoTu CIIA y pyku
BOpOTa; HEJOIMYIICHHS MOPYLICHHS CYBEPEHHUX IpaB JAEp)KaB, 1€ PO3MIILYIOThCS BiCHKOBI
koHTuHreHTH CIIA, y ramysi rpomoBoro o0iry; oomexeHHs: nmotpamisaas gonapis CIIA B o0ir
KpaiHu, e nepeOyBaroTh iX Bilichka [17]. OctanHe OyJO TOJOBHOIO MPUYUHOIO 3aIPOBAKECHHS
BIIC, ockinmbku Oyno odyeBumHO, mo MinHui pomap CIIIA mMoxke 3aMiHWTH clla0Ki HallilOHAJIBbHI
BAJIIOTH KpaiH, je nepeOyBaiy 3Ha4HI KOHTUHT'€HTH aMEPHKAHCHKUX BiCHK.

[IpaBuna BuxopucranHs BIIC mnepembavyasm ix BHKOpUCTaHHS Jumie MiHICTEPCTBOM
000pOHU yepe3 YIOBHOBXXEHUI NepcoHan y KpaiHi um ii yacTuHi, odiniiino Bu3HaveHiii sk BIIC-
teputopis (anen. MPC-Area). YTIOBHOBaXEHUM TEPCOHAIIOM BBAXKAIUCSA OCOOH, SIKUM HaJaBalld
npaBoO KyIyBaTH TOBAapH Ta MOCIyTH y BiiicbkoBux ycraHoBax CHIA, po3mimenux na BIIC-
teputopii [16]. HeynmoBHOBaxeHU TepcoHaa, TOOTO MPEICTAaBHUKKA MICIIEBOTO HACEICHHS, SKI
OpalioBald Ha aMEpPUKAHChKHUX 0a3ax, OTPUMYBAJIM IUIATHIO MICIIEBOIO BalllOTOIO, SKY
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aMepHKaHChKI (DIHAHCOBI CITY’KOW CHEIiaIbHO IS IIBOTO OOMIHIOBa M y OaHKIBCHKHUX yCTaHOBAaX
[4].

Ha BIIC-tepuropii ceprudikatn Oynu eauHUM OQIIIHEM 3ac000M IUIaTEXy B YCIX
YCTaHOBAX CYXOITyTHHX, BIMICHKOBO-TIOBITPSHUX Ta BiificbkoBO-Mopchkux cuil CIIIA, Bimrouarouu
3aKJIaJId TOPTIBJIi Ta TOOYTOBOTO OOCIYTrOBYBAaHHS, PO3BAYKAIBbHI 3aKJIa]H, MOIITOBI MEPEKa3H Ta
OnarofiiiHi BHECKH, a TAaKOX YyCi IJIaTeXKi, 110 HAMPABISUIMCS B 1HIII KpaiHU YU TEPUTOPIii, y TOMY
gucni 1 g0 Crnomydenux llltariB. Ane BoHM He Moriu OyTH BHUKOPHCTaHI JUIsI PO3PaxyHKIB 3
MICIIeBUMH HEYTIOBHOBAXEHUMHU yCTAaHOBAMU Ta MICIIeBUM HacesieHHsM [16]. Ilepconan, sxuii MaB
notpely y MiCIeBiil BaloTi, Mir OOMiHATH Ha Hei BIHCHKOBI cepTu(dikaTh B OQIIitHUX 0OMIHHUX
nyHkTax 30poitHux cun CHIA [8].

Xoua B mnpaBuwiax BuxopuctanHd BIIC BcraHoBmioBamacs HOpMa, IO BOHU MOXKYTb
BUKOPUCTOBYBATUCS JIMIIE aMEPUKAHCHKUM YHNOBHOBakeHUM repcoHanoM, BIIC kopuctyBanucs
HE JIMIIe aMEPUKAHCHKI BIMCHKOBOCITYXOOBIl, a ¥ 1XHI COIO3HHUKH. 3 METOI0 ITOJOJTaHHS
IPOMAJICBKOI yMKH, 1110 BiliHa y B’€THami € aMepuKaHChKUM BTPYYaHHSAM y cipaBu As3ii, ypsioMm
CIOA Oynmo MOKITaAeHO 3HAYHHUX 3YCHJIb 10 3aJy4YCHHIO JI0 y4YacTi y KOH(JIIKTI IHIIMX KpaiH,
0COOJIMBO a31aTChbKO-TMXOOKEAHCHKOI'0 perioHy. 3pemroo, Ha jgornomory IliBneHHomy B’etHamy
HampaBWIM CBOi BilicbkoBI KOHTHHreHTH wWieHHn JloroBopy IliBnerHO-CXigHO-A3iHCHKOTO
Horosopy: IliBaenna Kopes, ®urinninu, TaiiBanb, ABctpanis, Hosa 3emanais (3 1964 poky) Ta
Tainanpg (3 1965 poky), a Takox Icnanis [18].

3rigHo 3 HuU3Ko yroj BiiicbkoBi ceptudikatu CIHA y B’erHami BHKOPHCTOBYBaJIH
ABCTpaNINCHKi, HOBO3EJIAH/ICHKI, (UIIMIIHCHKI, KOPEHChKi 1 TalchKi Biiicbka [11]. Xoua me i He
posrojouryBaiocss Ha Imupokuit 3aran, Cnomydeni Illtatm ¢akTHuHO YTpHUMYBald COIO3HI
KOHTUHTEHTH y IliBnenHOMy B’eTHaMi, mocravarouu iM He JHIIe 030pOEHHS Ta CIOPSHKCHHS, a i
3M11iICHIOI0YH BUILIATH iX BIHCHKOBOCITYk00BIsIM [19].

3amns nonepemxkeHHs notpamisHHd BIIC Ha dopHuii puHOK KpaiHu, jae nepelyBaiu
BilicbkoBi CIIIA, BOHM BHITyCKaJINCS TUMYACOBHUMM CEpIsIMH, SKI HEPIOJUYHO OOMiHIOBanIuCA. Y
BU3HAYCHUHN TepMiH, 110 TpuMmaBcs y Taemuuil ([lens oOminy, anen. C-Day, Conversation Day),
ceptudikaT 0OMiHIOBAIUCS HAa OaHKHOTH HOBOI cepii. [lepen oromomennsim J{Hs 0OMiHY HOCTyT
Ha BiMiCbKOBI1 0a3u Ui HEYTIOBHOBaXXEHOTO MepcoHany 3akpuBascs. Y C-Day, sikuii oronouryBaBcs
Oe3rocepeIHbO Yy IeH JeHb, 0COOOBUH CKJIaJ BIMICHKOBOI YaCTWHU IIWMKYyBaBcs st oominy BIIC.
Jns  oOMiHy KOXXEH 3 YIOBHOBRXEHOTO NEPCOHATy BHMKIMKAaBCA JIMIIE OJAWH  pas.
HeynoBHoBaxeHUH mepcoHai, SKIIO MaB cepTudikath, OOMIHATH iX HE MIT 1 TaKUM YHHOM
3ajuIaBcs 31 3HeniHeHUM namnepom [16]. Illonpasaa, BificbkoBOCTy>kK00BII, siKi He oOMiHsun BIIC
y AeHb OOMiHYy, Moriu 1e 3poOutu mpotsrom 30 1HIB micisi JAHS OOMIHY IICs 3allOBHEHHS
BIZIMOBIZHOT (OpPMHU 3 TOSCHEHHAM IPHYUH, Ky po3risaanu odiuepu (iHaHCOBOI CiyxOu 1
npuiiMaIy pilieHHsS TPO 3aJ0BOJICHHS MPOXaHHS MpPo OOMIH uM, HaBmakw, BiaMmoBy [4; 20].
[IpaBuna Buxopucranus BIIC nependauanu, mo ceptudikatu, npuadaHi y HE3aKOHHHH cmociO,
MaroTh OyTu kKoH(pickoBaHi [17].

O6wmin nificanx BIIC na nmomapu CIIA uwm iHmy BamioTy OyB JI03BOJICHHM JIMIIE JUIS
YIOBHOBAXEHOTO TIEPCOHATY 3a YMOBH, IO BOHM OyJaM OTpHMaHI 3aKOHHO 1 JIMIIE TMpHU
BignpasinenHi o CHIA um nHa inmi BIIC-teputopii, ne oomin OyB HemoxmBuMm [16]. Crix
3a3Ha4uTH, 110 3 ycix 13 Bumymenux cepiii BIIC y IliBnenHoMy B’eTHami BUKOPHUCTOBYBAIHCS
gotupu: 641 (31 crpokom aii 3 31.08.1965 mo 21.10.1968), 661 (21.10.1968-11.08.1969), 681
(11.08.1969-07.10.1970) ta 692 (3 07.10.1970 no 01.06.1971 ams po3MiHHHX HOMIHAJIB Ta 0
17.03.1973 nns nonapoBux). Sxmo nonepenHi cepii BIIC BukopucToByBanucs y KiTbKOX KpaiHax
OJIHOYACHO, cepii ceptudikaris, siki Oynu B o0iry y IliBnennomy B’etHami, Oynu npusHadeHi is
BUKOPUCTAHHS BUKJIIOYHO Ha TepUTOPIi 1iel kpainu [11].

Po3mip rpomoBoro 3abe3nedeHHs BilicbkoBOCTykO00BIIB 30poiHux cun CIIA pizHHBCS
3aJIe)KHO BiJ BIHCHKOBOTO 3BaHHS, CTaXy CIYKOHM, BHKOHAHHS PI3HOTO BHUAY CKJIAQJHOCTI 1
HeOE3MeKu 3aBJlaHb, Y4acTi y O0HOBUX Misgx Tomio. Y 1964 pori psmoBuil mepmoro kiacy apmii
CIIA orpumyBaB Omu3bko 60 monmapiB Ha TIDKICHb. 3BaHHS CIEIaNiCTa, sSKEe OLUIBIIICTD
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BiliCEKOBOCITY>K0O0BIIIB MOTJIH CIIOIBaTHCSI OTPUMATH 32 TPH POKH, OTUIA9yBaJIoCs 75 mojapaMu Ha
THKJEHb, 0€3 JKOJHUX BHUTpAT Ha DKy, OJAr, MEIUYHE OOCIyroBYBaHHS 4M XUTIO. OapyxkeHi
BiliCEKOBOCITYK00BIII MaJIi MTPaBo Ha J0oAaTKoBi Miibru. Ciryk0a B €NITHUX MIAPO3IIIAX, TAKUX SK
JIECAaHTHUKH, MOIJIa JTOJIaTH 11e 55 1ojapiB Ha MiCslb y BUIJIAAL omIaTu 3a cTpuOku. CiayxO0oBHit
Typ y B’eTHami 03Ha4uaB ocoOyMBY OIuTaTy mparii Ta nmpusinei, Taki sk 65 gomapi CLIA Ha micsmb
3a ydacTh y OOWOBUX IisiXx, OE3KOIITOBHY IIOINTY, BiJICYyTHICTh MUTHHX 300piB Ha TMOKYIKH
BapricTio MeHme 50 monmapiB i BiICYTHICTH MOAATKIB HA OyAb-1Ky 0co0auBY BuHaropoxy. Odinepn
orpuMmyBanu Te came mioc 500 nomapis CIHA Ha micsup 0e3 crulaTé MOAATKIB. 3 ypaXyBaHHAM
odinepiB 1 PSIOBOTO CKIAAy CEpemHs 3apIuiaTa y OaTaibiioHI cTaHOBWIA Oym3bko 10 THCSY
JoNapiB Ha PIK, TOMI SK cepenHiit oxin cepenupoi cim’i y CIIA cranoBuB 8274 nonapu Ha pik [5].

Opranizaiiro TPOMOBOro 3a0e3MeUYeHHs BIHCHKOBOCTYKOOBIIB 31ilicHIOBaB DiHaHCOBUI
kopnyc apmii CHIA. Iligpo3ninamu QiHkopmycCy, sKi 3aliManucs BMILIATOK T'POIIOBOIO
3abe3nedeHns, Oynu Biaainu ¢iHanciB auBisiit (anen. - Division Finance Sections, DFS) i Bigaiau
¢inancosux Buriar (awen. - Finance Disbursing Sections, FDS). Bigminnicts Mixk FDS i DFS
noJsirana y Tomy, mo 3apnanasm DFS Oyio o6ciayroByBaHHS BifiCBKOBOCITYKOOBIIIB TWBI3ii, TOI
sk FDS cTBoproBanucs s HaAaHHA (PIHAHCOBUX MOCTYT HA TEPUTOPiabHIN OCHOBI HETUBI3IMHUM
€JIEMEHTaM TI0JIbOBOI apMii, CrelialbHUM CHIIaM, Tiapo3aiiaaM 3B’s3Ky Tomio. Koxkna ¢inancosa
cekuis mana obciyroByBati npubauzHo 10000 conpat, 3a pakrom Buxonmno Oinbine. CrnoyaTtky
YHUCEINIbHICTh CEKIii cranoBmwiIa 30 conmat, 3rogom Oyia 30imbeiieHa 10 54 [3]. @iHaHCOBI MOCTyTH
BKIIIOYAIH: OOpOOKY IJOKYMEHTIB Ha aliMEHTH, OOYMCIEHHS Ta BUILIATy 3apoOiTHOI MiaTH Ta
Ha/10aBOK, 0OpOOKY Ta BUILIATY KOMIICHCAIIIH 3a MOJOPOKi, OOMIH 1HO3€MHOI BAIIOTH Ha JI0OJIapH
CIIA Ta/a6o BIIC, a Takox BUKOHaHHA ()iHAHCYBaHHs B paiioHi, KOIHU 1ie 0YyJI0 JOPYYEHO.

dinancoBi odinepu 3iTKHyIHCA y B’eTHaMi 31 3HAUHOIO KUTBKICTIO IpoOieM. 30KpeMa, BOHH
HapiKald Ha BIJCYTHICTh MPHUUHITHHUX COIIATbHO-TIOOYTOBMX YMOB Ta MartepianbHOI 0a3u uis
3MiACHEeHHs (JiIHAHCOBUX OTIEpalliii; HEJTOCTATHIO MiTOTOBKY A0 CIy>kOu y B’eTHami; BiICYTHICTB
BCTAHOBIIGHUX BHUMOT Ta IHCTPYKILINA A7 poOOTH Ha TEPUTOPIl BIMCHKOBUX Jiid, sIKI JTOBOAUIOCS
NHUCAaTH CaMOCTIMHO MO X0ay poOOTH; HEAOCTATHIN piBeHb 3a0€3MEUCHHS OXOPOHHU MaTepialbHUX
ninHocte# [2; 4]. Conmatu (iHAHCOBHX BIUIUTIB y ASAKUX MIAPO3ILJIaX MOBUHHI OyJIM MpaIrfoBaTH
SK TECH, eJEeKTPHKH, KyXapi, OXOpOHIIl MEpUMETpa, BOHU HABITh MPOBOJIWIM MATPYJIOBAHHS i3
3aciok. IM JOBOIMIIOCS 3BOMUTH HAMETH, OyayBaTH IyIIOBI Ta BUTPIOHI KaHaBH, BOJHOYAC
BUKOHYIOUH (DiHAaHCOBY Micito [3].

3Ha4yHOIO MPOoOJIeMOI0 Yy poOOTi (iHAHCOBHX CIOYKO Oynu KiIiMaTuuHi yMOBU B’eTHamy.
UYepe3 BHCOKY BOJIOTICTh CTaBajdM HEMPUAATHUMH JJIi BUKOPHCTAHHS OJIAHKM 1 KOMIIOBaJIbHI
Marepiaiau, a Takok oOnamgHaHHs. [l 9ac cmekoTHOI Ta CyXoOi MOpH POKY Yepe3 MU MaIluHU
noTpiOHO OyJnO MIOMHS YMCTUTH Ta HakpuBaTH. Ilig yac ce30Hy [OLIIB MallMHU Ta MeETalleBi
MpeaMETH MOTPiOHO Oyso 30epiraTH B TPAHCMOPTHHUX YOXJIAaX, MO0 3amoOIrTH 1p)KaBiHHIO Yepes
BOJIOTICTh. KpiM TOT0, KOJMIMBAaHHS MOTY>KHOCTI YacTO MPU3BOAMIMN J0 HEMPAaE3aTHOCTI MALINH Y
KpUTUYHI MOMEHTH [3].

OCHOBHOIO OJMHHMIICIO (DIHAHCOBUX MiAPO3ILTIB, siKa Oe3MOcepeHbO 00CIyTOBYBaja COIAT,
OyB areHT kjacy A. ATeHTH 3IIHCHIOBAJIM BWIUIATH, OOMIH BAJIIOT 1 JOTOMAarajid cojgaTam
3aroBHIOBATH ()OPMH CKapr Ha OIUIATY Mpalli, SKII0 Y HUX BUHUKAIU NMPOOJIEMH 3 OIJIATOIO Iparli
a00 BOHHM Oakaiu 3MIHUTH I1aTHIO. CKIIaaHICTh pOOOTH areHTa 3ajesaia BiJl TOTO, ¢ nmepe0yBaan
foro commatu. Y MiApoO3aiiax, A€ CONNATH OylIM po30Cepe/kKeHi, areHTy MoTpiOHO Oyio KijbKa
TIHIB, 1100 po3paxyBaTucs 3 HUMH [3]. ¥ Takux BHMmaakax MOTJIHU BiAMpaBaaTUCs (HIHAHCOBI TPYyIH,
y JCSIKUX MIAPO3Iiax If0 MOCIYrYy MIr 3aMOBUTH KOMaHIup Oatanbiiony. Ilo cyti, HeBenmka
¢diHaHCOBa KOMaHa BUPYIIIajia 0 BiiChKa 1 HaMarajacsli BUPIIIUTH MPoOJIEeMH 3 OTUIATOIO Mpalli Ha
MiCIIi.

l'otiBka y IliBmennuii B’ernam 3aBo3wmiacs 3 OxkiHaBu, fmonis. BignpaBHUMH ToYKamMu
¢inancyBanns apmii Oynu Hsuanr, Kyimbon 1 Caiiron. Ili micra Oyno o0paHo depe3
po3TanryBaHHS 30H MaTepialbHO-TEXHIYHOI MIATPUMKH, KPIM IbOTO, BIHChKAa PO3TAIIOBYBAJIHCS
KOHIIEHTPUYHUMH KOJIAaMH HAaBKOJIO IIUX obnacteil. ToMy (piHaHCOBUM BiJiijiaM 4acTO JTOBOJMIIOCS
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JI07IaTH COTHI MWJIb, 00 3a0paTy KOINTH, a MOTIM MEpeNaTH Ii KOIITH areHTaMm Kiacy A, siKi, y
CBOIO 4Yepry, MONalu COTHI MuWjb, mo0 3ammatutud congatam [3]. YV B’erHami 3BUYaiHOIO
NPaKTUKOIO TOCTaBKH T'POIICH [T BUTUIATH 3apIUIaTH CTAIO0 BUKOPUCTAaHHS remikonTepis [11].

B’etnamceka BiiiHa q1s 30poitHux cun CHIA Oyna  yHIKanbHOIO THUM, LIO0 BOHHU
BUKOPUCTOBYBAIIM CTpATETii0 “0a30BOro Tabopy”, TOOTO BilichbKa pO3rOpTANMCS IJIsi BUKOHAHHS
NEeBHUX MiCii, a MOTIM MOBepTanucs 10 CBOro 0a3zoBoro Tabopy. OCKUIBKM OUIBLIICTh TaKUX
TabopiB Oyyim po3ramoBaHi moOym3y wmict IliBmeHHoro B’eTHamy Ta MICTHIM MOBHUH HaOip
noOyTOBUX MOCIYT 1 BIANMOYMHKY, NE€Hb BHUIUIATH 3apIuiaTH OyB MOMYyJSpHUM 4yacoM Micsus. Lle
CTHIOHYKaJIO KOMaH/AUPIiB 3a0€3MeYNTH CBOEYACHY Ta MOBHY OIUIATYy BICbKaM y IOJILOBHX yYMOBax
[3].

BilicekoBocmyk00BLII MO ckopucTatucs nociyramu 1he Bank of America Ta The Chase
Manhattan, sxi Oynu BilficbkoBMMH OaHKIBCHBKMMH ycTaHOBamu y PecmyOmini B’etnHam. banku
NPOTIOHYBAJIM TEPCOHANbHI OaHKIBChKI paxyHKH Oe3 Komicii 3a OOCIYroByBaHHS, a TaKOX
HaJaBaJld BCl 1HIII CTaHAApTHI OAHKIBCHKI TMOCIYTH, 32 BHHATKOM OCOOHMCTHUX TMO3UK. baHKu
CIUTaYyBaJIM BIJICOTKM 3a MOTOYHHMMHU paxyHKaMy 3a CTaBKOIO 5% pIYHMX, IO OOYMCITIOBAIMCS
HIOKBApTalTy BiJ MIHIMAIbHOTO 3AJMIIKY Ha PaxyHKY, SKIIO 3aJIMIIOK HE omyckaBcs Huxkue 100
nonapie  CIIIA mnpotsrom kBapramy. Takok MoXHa OYJO0 CKOPUCTATHCS IOCIYTOR ‘“‘OaHkK
MOIITOI”, AKa mepeadavana BIIKPUTTS PaxyHKIB IMOIITOIO AJs MEPEepaxOBYBaHHS IIOMICSIYHOI
3apriatu [21].

[Tompu cyBOpHIl KOHTPOIb aMEPUKAHCHKOTO KOMAaHIyBaHHS 3a 0O0IrOM BiMCHKOBHX
cepTudikaTiB, BOHH BCE X MOTPAIULLIIM 1 IO MiBJCHHOB’€THAMIIIB. AMEpPHKAHCHKI COJIaTH 1
odiepy 4acTo po3miadyBaiucs cepTudikaTaMu 3 MICIEBUM HACEJICHHSM 3a TOBAapH Ta MOCIYTH.
[Mepumii oomin BIIC 1968 poky BusBHB, 10 Maibke 6,229 MiH. goiapiB He Oyinu OOMIHSHI,
NEPEBAKHO 3AIUIIUBIINCH Y HEYMOBHOBaXkeHOro mepconany [8]. Ilim wac Tpethoro oOMiHy Yy
#0BTHI 1970 poky He Oyn0 oOMiHsiHO O6au3bko 25% BIIC [20].

Cepen MICLIEBOTO HAceJCHHs MacOBO MOIIMPHIIACS CHEKyJslis ceprudikatamu. HaBkono
aMEepUKAaHCHKUX BIMCHKOBUX YaCTUH HABITh BUHUKAJIHM BEJHKI B’€THAMCBKI MOCEJIEHHS, TOJIOBHUM
3aHATTAM MEILIKAHIIB SKUX OyJa CHeKyJsAlis aMEepUKAaHCHKUMH TOBapaMy, IO HE3aKOHHO
MOTPATUISLTN 32 MEXKi BilicbkoBUX 0a3 [5]. O4eBHIHO, TOJOBHOIO MPUYUHOKIO LHOTO OyIJIO Te, II0
pU3MK IS MICIEBOTO HacelieHHs 3aymmutuca micias C-Day 31 3HemiHeHUM marnepom
KOMIICHCYBaBCs NMPHOYTKOM BiJ 00OpPYIOK 3 cepTH(]ikaTamu, SIKHH BOHM BCTHTAIM OTPUMATH
MPOTATOM TEpioAy Mii Ti€l uM iHIIOI cepii. 3a CBIAYCHHSIMHU OYEBHU/IIIB, HE 3Ba)KAIOYM Ha TE, IO
aHoHc Bumycky HoOBoi cepii BIIC mepemaBaBcsi CEKpeTHUM TOBIJIOMIICHHSIM, €Ki MiCIIeBi
B’€THAMCBHKi TTOKOTBKH 3HAJIM TPO MIPHUIICIIIHIN IeHb 0OMiHY MPUHANMHI 3a THXACHB 10 IILOTO [4].

Xoua aMepHKaHCHbKI OQIIiiiHI 0COOM 3aKJIMKaIM COJJATIB 3aXMIaTH EKOHOMIKY SK
[TiBnennoro B’etHamy, Tak i CIIIA, a TakoX POSIBISATH MOPAJIbHY CTPUMAHICTh MO0 TOPTIBII Ha
YOPHOMY PHUHKY, aMEPHUKAHCHKI BiHCHKOBOCIY>KOOBIII Ta LUBUIbHI OyJM MacoBO 3aJydeHi [0
cnekyysniid. Hampuknazn, y 1970 pori Gl mir orpumaru nomroro 3 CIIIA kymiopy B 100 monapis,
Ky B MicTi Mir oOMinaTu Ha 180 gomapi BIIC, a motiMm nmomiusitu BIIC Ha miBIeHHO-B’€THAMCBKI
JIOHTH (aMEpHUKaHI[I HA3MBAIH X MMAaCTpaMH) 3a KypcoM, IO BTPHUI MEpPEeBHINYyBaB o(iliiHuii [6;
22]. lle cTBOpIOBAJIO BENWYE3HUH CTUMYN I He3akoHHUX o6opyaok 3 BIIC. Takox
BICHKOBOCITYKOOBIII 4acTO MOTO/HKYBAIHMCS HA MPOXaHHS B’€THAMIIIB 32 BUHATOPOaAY KynuTu B PX
(amen. — Post Exchange — nywkmu po3opionoi mopeieni cnosjcusuumu moeapamu  Ois
BILICLKOBOCIYHCO0BYIB, Y BIICHKOBO-NOBIMPAHUX MA BILICLKOBO-MOPCHLKUX CULax Hasueanucs Base
Exchange) toBapwu, siki cepen MiclieBUX BBa)KaJdHCs PO3KIMINIIO (BIiCKi, MMBO, CHTAPETH, JKHHCH,
¢doTo- Ta ayaioamaparypa, iHIIa MoOyTOBa TEXHIKa TOIIO) 1 MPOAABAIKCS MOTIM HA YOPHOMY PUHKY
31 3HauHO0 Hauinkoro. BIIC, 3a siki 3ailicHIOBaNIMCA MOKYNKH, OyJIM oTpuMaHi He3akoHHO [11; 23].
Henooaunokumu Oynu BUNAAKH, KOJM aMEPUKAHCHKI COJIATH, KOPUCTYIOUHMCHh MOXKIIUBICTIO 3
NOBXHHUX MPUYUH OOMIHATH cepTu(ikaTu mizHine ogiuiitHoro qHs oOMiHy, ckynoByBanu BIIC y
MICIIEBOTO HACEJICHHs, 100 OOMIHATH iX Ha OaHKHOTH HOBOi cepii. Taki MosCHeHHS, SIK “Tpori
3HaieHo B ramanmi micns C-mHs”, “rpomri Oynu 3aluIIeHi y crapiii Kyprii”, “rpomri Oyio
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3HaWJCHO Yy TMammi 3anuciB’, HeO0e3MiJCTaBHO BUKIMKAIM MiIo3pu 3 OOKy (iHAaHCOBUX
KOHTPOJIIOIOYHMX OpraHiB, MO Il cepTudikaTtu Oyau OTpUMaHi HAa YOPHOMY PUHKY BXKE MICHS JHS
obminy [20].

OTxe, 3HauHE TMOIIMPEHHS HE3aKOHHUX BaJIOTHUX omepaniii 3 OO0Ky aMepHKaHCBKUX
BiIiCHKOBOCITY’KOOBIIIB TIOSICHIOBAJIOCS y TIEPIIy 4Yepry THM, IO CIIOKycCa JIETKOTO 3apoOiTKy, Y
SKOMY OyJH 3allikaBlieHi CONAAaTH, MOCTIMHO MiKUBIIOBANacs 3 OOKY MiCIIEBOIO HACEJICHHS, SKe
MYCHJIO TIIYKaTH JOJIATKOBI JKepesa MpuOyTKy Ha QoHi 0iTHOCTI, HeCTAOUIBHOCTI Ta KOPYIIIii, SKi
na"yBanu y Pecny6mini B’ernam. KpiM 11b0oro, oTpumMaHHs €KcTpa rpoleil CiyryBajlo CBOEPITHOO
KOMIICHCAI[I€I0 TIOCTIHHOTO pPH3HWKY JKUTTSAM Ha BiifHI. 3pemroro, HE3aKOHHI 000pyIKu
BiliCbKOBOCITYK0OO0BIIIB, 3aCHOBaHI Ha PI3HUII OQILIHHOTO OOMIHHOTO KypCy Ta Kypcy YOpPHOTO
pUHKY, OyJM CKJIaJOBOIO 3HAYHO OUTBIIMX KOPYMUIHHUX TpakTUK. CONJaTH BHUCTYMATH JIUIIE
JaHKOIO, fKa 3a0e3mneuyBaja JOCTYN KpPUMIHAJBHUM CTPYKTypaM JI0 aMEpHUKAaHCHhKOi BalllOTH,
o(imiitHo 3a00poHeHoi 0 00iry Ha TepuTopii [liBneHHoro B’etnamy [24].

Vpsan CIIA nenokoinu maciutadbu kopynuii y IliBnenHomy B’eTHami, ToMy BiH HamaraBcs
MOCWIMTH 3ax0oau KoHTpoidito 3a obirom BIIC. 3 miero mertoro Oyma 3ampoBamkeHa Cucrema
KOHTPOJIIO BaJIOTH Ta YOpHOro puHKy KomaHnyBaHHS 3 HaJaHHA BilicbKoBO1 fornomoru B’etHamy
(amen. — MACV Currency and Black Market Control System, CABOTS). ns edpekTuBHOTO
MOHITOPUHTY Ta KOHTPOJIIO 3a (PiHAaHCOBUMHM TpaH3akuUisiMu — koHBepTauieto BIIC y nonapu CILIA
a0o0 1omapoBi IHCTPYMEHTH, TaKi SIK JTOPOKHI YeKH, TPOIIOBI NIepeKa3n, OaHKIBCHKI JIETIO3UTH TOIIIO,
BilicbkoBe KomaHayBaHHS CIIIA po3poOuio Ta BIPOBAaAMIO aBTOMAaTU30BaHY CHUCTEMY, SKa
03BOJIsIa  1MeHTU(IKyBaTH KOXHY oco0y y B’ernami, mo wmana mnpaBo 3/1HCHIOBATH
KoHTposaboBaHi Tpan3akuii BIIC. KoxnHomy BilicbkoBoCHyk00BII0 Oyia BUAaHa penbedHa
IUTACTUKOBA BAJIFOTHA KOHTPOJIbHA KapTKa, Ky CJiJI O0yJI0 000B’SI3KOBO MPE SIBJISITH IIOPa3y, KOJIH
31iHCHIOBaJIacsl KOHTPOJIbOBaHa omnepaiis. Kiiepk KOHKpeTHOro 3akyiagy BUKOPHCTOBYBAB KapTKy
JUTSL TIATOTOBKY 3BIiTY MPO TPAH3AKIIIO 3 KOHTPOJIBOBAHOIO BATIOTOIO, SKHI MICTHB YCIO BiAMTOBIIHY
iHpopManito npo ii 3aificHeHHs. 3anoBHEeH1 (GOpMU IepeJaBagucs 10 LEHTPY OOpoOKU NaHUX y
Caiironi ta 0OpoOIISITUCS 32 JONOMOTOI0 ONTUYHOTO 3YMTYBaya CUMBOJIIB JIJIsl OHOBJICHHS (aiiiB
BAIIOTHUX omeparid  ¢izmuaux oci6. Daiinmm TnepioguyHO TEPEeBIPSIUCT 3a  JOIMOMOTOIO
KOMIT'IOTEpa 1 CTBOPIOBAJMCS 3BITH PO 0ci0, uui omeparii NMepeBHIyBaJd 3alporpaMoBaHi
nmoporoBi 3HaueHHs. [li MOTEeHIIIHI CIMCKU MOPYITHUKIB HAIMIPABJSUTUCS JI0 BIAMOBITHUX CIIITUNX
oprauiB ans nojxanbimmx Aid. CABOTS 3nHauno ckopoTtuia o0OpYyJIKHM aMEpPHKaHCHKHX COJIJAT 3
PI3HOTO BUY BATFOTHUMH TpaHCAKIIIMH [9].

BucHoBkH. Po3ropraHHs 3HAYHOT'O aMEPUKAHCHKOTO BIHCHKOBOI'O KOHTUHT€HTY Ha TEPUTOPIi
PeciyGniku B’ermam  moctaBuno mepen ypsgom CIHIA 3amady oprasizaifito TpoIIoBOTO
3a0e3neueHHs] CBOiX BIMCHKOBOCITYKOOBLIB B yMoBax O0oioBux niil. 3 1mier0 mMeroro Oyio
BHKOPHUCTAHO TIOTIEPETHINA JOCBI]] BUKOPUCTAaHHS BINCHKOBUX IUIATIKHUX cepTU(]iKaTiB, HAOYTHI 3
y 3axiguiii €spomi, IliBHiuHili Adpumi ta nHa Jlanekomy Cxoni. [0J0BHOIO NPHUUYKMHOIO
3anpoBapkeHHs BIIC Oyno oOmexenHs morparmsiHHs goiapiB CIIIA B o6ir Ha Tepuropii
[liBnennoro B’erHamy, mo HaHecnmo O MIKOAY SK €KOHOMII Iii€l KpaiHu, Tak 1 CromydeHux
[raTiB.

[IpaBuna BuxopucranHa BIIC cyBopo pernaMmeHTyBanM iX BHUKOPHUCTaHHS BHUKJIIOYHO
aAMEPUKAHCHKUM BIMCHKOBUM Ta ITUBUILHUM TEPCOHAIOM. 3 I[I€I0 METOIO MPOTITOM BIMHU KIJTbKa
pasiB 3miiicHioBaBcsi oOMiH BIIC Ha OaHKHOTM HOBOTO 3pa3Kka, IO 3aJUIIAN0 OcCi0,
HEYNOBHOBA)XEHUX iX BHMKOPHUCTOBYBaTH, 31 3HEIIHEHMM mamepoM. KoxHoro pasy cyma
HeoOMiHsHuX BIIC Oyna 3Ha4yHOIO, HaBITH 3 ypaxyBaHHAM 3aJMIICHHS CEpTH(]IKATIB y SKOCTI
CyBEHIpiB, iX BTpaTH To1O. Lle cBimunTh He uie mpo ¢gakT HezakoHHUX 000pyaok 3 BIIC, a i mpo
JOCSATHEHHSI METH OOMiHY — 1030aBJIEHHsI TPOIIOBOrO OOIry HA/JIMIIKOBOI I'POIIOBOI MacH, sKa
obcmyroByBasna ekoHoMiKy PecryOmiku B’ eTHam 1 Mana indusmiiamil BrunB Ha ekoHoMiky CIIA.

@inancoBi cmyx6u 30poitHux cun CHIA min wac pobotm y IliBnenHomy B’eTHami
3ITKHYJIMCS 3 HHU3KOI TPYIHOIIB OpraHi3alliiHOTO Ta TEXHIYHOro Xapaktepy. HaiiGimbinoro
npobiemoro Oysia 3HauHa 3alyyeHICTh aMEPUKAHCHKUX BIHCHKOBOCIY>KOOBIIIB J0 HE3aKOHHOTO
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006iry BIIC. YopHuii pyHOK aMepHKaHCHKOI BAJTIOTH, OQiliifHO 3a00pOHEHOT 10 00iry Ha TepHUTOpii
PecnyGniku B’eTHaM, HeraTMBHO BIUIMBaB He Jjume Ha ekoHoMmiky CHIA, MopanbHo-
TICUXOJIOTTYHUM CTaH BIMCHK, a 1 HA KPUMIHOTCHHY OOCTAaHOBKY y I KpaiHi, e KOpYyMIlis cTaja
byHIaMEHTaIBHOIO TPOOIEMOIO.

Jlii xomaHIyBaHHS aMEpUKAHCHKUX BIWCbK y B’eTHami Ta ¢iHAHCOBHX CIyX0 00
nomnepepkeHHsT He3akoHHuX omnepauii 3 BIIC mano tpu ckimagoBux. Ilo-mepiie, mpunuHeHHs
po3paxyHKiB BiiicbkoBocy)k00BIiB BIIC 3 miciieBum HaceneHHsAM. Lle dpakTnaHO 0OME)KyBaIOCS
ameNIOBaHHAM JI0 MOpali coiaT He HaHOCUTH Ikoau ekoHoMili [liBnennoro B’ernamy 1 CILIA ta
MIPOTIO3HINIEI0 3apax0OBYBATH 3apOOITHY TUIaTy Ha OCOOMCTI AENO3UTHI paxyHKu. Ha BuKopucTaHHs
BIIC y po3paxyHKax 3 MICLIEBUM HaceJIEHHSIM KOMaHAyBaHHs (paKTUYHO JUBHUIIOCA “Kpi3b MaJyblLil’”.
[To-npyre, 3HayHO OOl Baru HagaBasmocs oOMiHy BIIC Ha 6ankHOTH HOBUX cepiil. DiHaHCOBI
CiIy>)kOM BBaXkKaJii, 110 HasBHICTh 3HayHMX cyM BIIC Ha pykax y HEyNOBHOBa)XEHOT'O MEPCOHATY
micis THIB OOMiHY CBIIYMTH TPO Te, IO cepTU(IKATH BUKOHYIOTH CBOIO T'OJIOBHY (YHKIIIO —
BiJIpi3aTH MICIIEBUIl TPOILIOBHI PUHOK Bif J0JapoBHX 1HCTpyMeHTIB. Ilo-Tpere, 3ampoBamkeHHS
BaJIOTHUX KOHTPOJBHUX KapTOK 3HAYHO CKOPOTHJIO OOOPYAKH aMEPUKAHCBKUX COJJAT 3 PI3HOIO
BUY BAIIOTHUMH TPAHCAKLISMHU.
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Ph.D. Hermanenko L.M., Ph.D. Desiatnikov I.V.

FINANCIAL SUPPORT FOR U.S. ARMED FORCES PERSONNEL IN SOUTH VIETNAM (1965-
1973)

The dynamics of monetary circulation during armed conflicts represent an often underexplored
area of economic history. A central aspect of this circulation involves the use of military currency,
specifically military payment certificates, intended for the exclusive use of personnel stationed abroad.
This article examines the organization and unique characteristics of financial support provided to U.S.
Armed Forces personnel in the Republic of Vietham from 1965 to 1973. This article addresses the
following objectives: identifying the features of military payment certificates; describing the organization
of financial support payments to American service members in South Vietnam; analyzing the challenges
associated with the use of military payment certificates in the Republic of Vietham. This study
demonstrates that, to prevent U.S. dollars from entering the local monetary circulation in the Republic of
Vietnam during the Second Indochina War, financial support for U.S. Armed Forces personnel in South
Vietnam was disbursed through military payment certificates. This measure aimed to mitigate the
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inflationary effects of an excessive money supply on the U.S. economy. The system of military payment
certificates was implemented based on experience gained since 1946 in Western Europe, North Africa,
and the Far East. The U.S. Army Finance Corps encountered numerous challenges in administering
these payments. The most significant issue was the pervasive involvement of American military personnel
in the illicit circulation of military payment certificates — a problem that persisted throughout the war.

Keywords: financial support, U.S. Armed Forces, South Vietham, Republic of Vietham, U.S. Army
Finance Corps, military payment certificate.
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HOPMATHUBHO-ITPABOBE 3ABE3IIEYEHHSA BUKOHAHHA JOCJITIAHO-
KOHCTPYKTOPCBKHX POBIT 3 PO3POBJIEHHSI O3bPO€HHSA TA BIFICbKOBOI
TEXHIKH: CTAH I ITPOITO3ULII HIOJ0 YIOCKOHAJIEHHA

Y cmammi npeocmaeneno pezynomamu po3zzopnHymozo ananizy 0CHOBHUX HOPMAMUBHO-NPABOBUX
O0OKYMeHmié 3 NUMAHbL OpeaHi3auii ma NOpAOKYy GUKOHAHHA OO0CHIOHO-KOHCMPYKMODPCbKUX pooOim 3
po3pobnennsa (modepuizayii) eupobie 030pocnna ma GilicbK06oi mexHiKu 011 nomped cun 060poHuU
Ykpainu, poskpumo 3azansui npobnemui numannsa, w0 He2amueHo GHIUGAIOMb HA CHIPOKU peanizauyii
ma akicme maxux pobdim. Buceimneno xknwouoei npoodiemni numanns, wio He2amueHo 6NIUGAIOMb HA
cmpoku ma akicme podim. Haeedeno kopomkuii onuc modeneil ¢hinancysanns ma ynpaeniHus
npoecKkmamu 3 po3podieHHa 030poeHHA ma 8ilicbK0B80i mexHiKu, AKi 0036071A10Mb NO001AMU MEHOCHYII0
GUHUKHEHHA (30inbuienHs) 0edimopcvkoi 3abopzoeanocmi 3aMO08HUKA, NOPYUIEHHA BCHMAHOGNEHUX
mepminie moujo. Ilpedcmaesneno nepcnekmuenuuil eapianm opz2anizayii npoyeoypu 6UKOHAHHA 00CTIOHO-
KOHCMPYKMOPCbKUX podim i3 po3poodaennsa eupoodie 030pocnna ma @ilicbKo8oi mexHiKku, 30Kpema, yepes
YOOCKOHANEHU MEXAHI3ZM RiNb208020 KPEOUMHO20 (hiHAHCYBAHHA POOIM, WO ICHIOMHO 3HUMNCYE PUBUK
GUHUKHEHHA ma 30i1blenHa 0efimopcvKoi 3a060pzosanocmi ma NOPYUIEHHA MEPMIHI@ GUKOHAHHA
pooim. Haeedeno nopienannsa icuywyoi i nepcnekmuenoi cucmem GUKOHAHHA  00CTIOHO-
KOHCIMPYKMOPCbKUX podim 3 po3podieHHsa (ModepHizayii) 030pocHHA ma BilCbKO60I MmexHIKU.
Cdopmosano ma o6rpynmosano 0cHoHi RPOnO3UYii w000 YOOCKOHANEHHA HOPMAMUEHO-NPABOBO20
3abe3neueHHs 3 Memorw Onmumizayii eusHaueHux npoyeoyp (npouecig) nocmauanna 030pOCHHA ma
8iliCbK060i mexHiKu 011 nompeod cun oooponu Ykpainu.

Kntouoei cnoea: o030poecnna ma 6ilicbKoga mexHIKA, HOPMAMUEHO-NPAgose 3ade3neueHHs,
00CN1iIOHO-KOHCMPYKMOPCbKA podoma, po3poodnents, mooepHizauisn

Beryn i mocranoBka npodJjemu. Po3po6iieHHst HOBUX (MOIEpPHI30BaHUX) CYy4aCHUX BHPOOiB
030poeHHs Ta BilicbkoBOi TexHikH (OBT) y pamkax BUKOHaHHS JOCIITHO-KOHCTPYKTOPCHKHX POOIT
(IKP) i cBo€yacHe onepaTHBHE MOCTa4yaHHs iX y BiiCbKa € OJHUM 3 HAMBaXIJIMBILINX MPIOPUTETIB
BIMICPKOBO-TEXHIYHOI TMOJITHKH YKpaiHM B yYMOBaX IMOBHOMACIITa0HOT BIMHM 3 POCIHCHKUM
arpecopoM. B 0CHOBI BHCOKOI pe3yJlbTaTUBHOCTI (€()EKTHBHOCTI) MPOXOKEHHS TAKHX MPOLECIB
MOBUHHO 3HAXOJUTHCS BIAMOBIIHE HOPMATHBHO-TIPABOBE II0JI€, IO YITKO BHU3HAYa€ OCHOBHI
BUMOTH JI0 OpraHizamii Ta MOpSIKy MpOBEACHHS poOIT, iX 0COOIMBOCTI, 0OOOB'SI3KM YYaCHHKIB,
MeXaHi3M (iHaHCYBaHHSI TOIIIO.

AHani3 ocranHix nmyOJikauiii. Ha cboronni B Ykpaini HOpMaTUBHO-TIpaBoBa 0a3a 3 MUTaHb
po3pobnenHs (MonepHizarii) Bupo6iB OBT mist motped cunm o6opoHn YKpaiHUW 3aCHOBYETHCS Ha
TaKUX OCHOBHHX JIOKYMEHTAaX:

1) 3akon VYkpainum “Ilpo oOoponHi 3akymiBimi”. Bu3Hauae 3araabHi MpaBOBI 3acaan
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TUTAHYBaHHS, TOPSIOK (OpMyBaHHS OOCSTIB Ta OCOOJMBOCTEH 3MiMCHEHHS 3aKyIiBelIb TOBApIB,
po0iIT 1 mocmyr 000POHHOTO MPU3HAYCHHS [Tl 3a0€3MeUeHHs MOTped ceKTopy Oe3neku i 000poHH, a
TAaKOX IHIIMX TOBapiB, poOIT 1 MOCIYr IS TapaHTOBAHOTO 3abe3redeHHs MoTped Oe3meku i
00OpOHH, a TAKOXK MOPSIOK 3AIHCHEHHS JEP’KaBHOTO 1 JJIEMOKPATUYHOTO IIMBUIBHOI'O KOHTPOJIIO Y
cdepi 060poHHUX 3aKymiBens [1].

2) 3akoH Ykpainu “TIpo nepikaBHO-pUBAaTHE MapTHEpCcTBO”. Bu3Hawae opranizariitHo-
MIPaBOBI 3aca/i B3a€MOJII1 IepyKaBHUX MTAPTHEPIB 3 MPUBATHUMH MTAPTHEPAMH Ta OCHOBHI TPUHITAITA
JIepKaBHO-TIPUBATHOTO MapTHEPCTBAa Ha JOTOBIpHIAH OCHOBI. LM 3aKOHOM BCTaHOBIIOIOTHCS
MpaBOBI 3acajy, OCHOBHI NPHHIWIH, (GOpMH, O0'€KTH Ta JKepena (piHAHCYBaHHS JepKAaBHO-
IIPUBATHOT'O MAPTHEPCTBA, B TOMY YHCIIi, P BUKOHAHHI MIPOEKTIB po3pobieHHs Bupodis OBT [2].

3) mnocranoBa KabOinery MinictpiB VYkpaium Big 3 Oepesnst 2021 p. Ne234 “TIpo
3aTBep KeHHs [lopsaaky po3poOsieHHs, OCBOEHHS Ta BUITYCKY HOBHMX BHIIB MPOAYKILIi 0O0POHHOIO
MPU3HAYEHHS, a TaK0)X INPUIMHEHHS BUIYCKY ICHYIOYMX BH[IB Takoi MpoAykuii’. BusHauae
MeXaHi3M po3poOJIeHHS, OCBOEHHS Ta BUIYCKY HOBUX (MOJEPHI30BaHUX, MOAU(]IKOBaHMX) BUPOOIB
OBT, crneniaqbHUX KOMIUIEKTYBaJIbHUX BHPOOIB Ui iX BHTOTOBIICHHS, PEMOHTY Ta €KCIUTyaTarlii,
MatepianiB Ta oOJaJHaHHS, CIeliadbHO MPU3HAYEHUX AN iX pO3pOOJICHHS, BUTOTOBIEHHS a0o
BUKOPHUCTAHHS, CIEIIaIbHUX TEXHIYHHX 3ac00iB, TEXHIYHUX 3aCO0IB PO3BiJIKH, 3aCO0IB MPOTHIIT
TEXHIYHUM PO3BiJIKaM, KOCMIYHOI TeXHIKU BiliCBKOBOTO Ta MOJBIHHOTO MPU3HAYEHHS HA BUKOHAHHS
JIEp’)KaBHUX KOHTPAKTIB (JOrOBOpPIB), 30BHIIIHBOEKOHOMIYHUX KOHTPAKTIB 3 OOOPOHHUX
3aKyIiBeNb, a TaKOX IPHUIMHEHHS BUIYCKYy BHUpPOOIB TOBapiB OOOPOHHOTO TNpPHU3HAYEHHS,
XapaKTepUCTHKH SKUX HE BIJNOBITAIOTh CyYaCHHMM BHUMoram a0o morpeba B IMOCTA4aHHI SKUX
3aJJ0BOJIECHA B TOBHOMY 00Cs31 1 Mojajbllla 3aKyMiBiIs SKUX HE IUIAHYEThCS JEpKaBHUMHU
3aMOBHHKaMH y cdepi 06oponu [3].

4) mnocranoBa KabGinery MinictpiB Vkpainu Bim 3 Oepesnst 2021 p. Ne 363 “IluranHs
00OpOHHUX 3aKkymiBenb”. Bu3Hadae yMOBH Jep)KaBHOTO KOHTPAKTy, IOPSAJOK IUIaHYBaHHS,
(dbopMyBaHHS, OCOOIMBOCTI PO3MIIICHHS, KOPUTYBaHHS OOOPOHHUX 3aKyMiBeNb, 3[1HCHEHHS
KOHTPOJIIO Ta 3BITYBaHHS IMPO iX BUKOHAHHS, a TAaKOXX ONPWIIOAHEHHs iH(opmarii mpo o00poHHI
3aKyTiBJIl, TOPSAIOK MPOBEJACHHS MEPETOBOPIB Ta YKIAJACHHS JCP>KaBHOTO KOHTPAKTY (AOTOBOPY) 3
€IMHUM BHKOHABIEM, KpUTEpii Ta METOJUKY OI[IHIOBaHHS HAHOUIbII EKOHOMIYHO BHIiTHOI
MPOTMO3HINi yYacHWKA 3aKyMiBIi TOBapiB, pPOOIT 1 MOCIYyr OOOPOHHOTO TMPHU3HAYCHHS, IO
3MIIACHIOETHCS BIATOBIAHO 10 BUMOT 3akoHy Ykpainu “IIpo oOoponHi 3akymiBmi” [4].

5) mocranoBa KabGinery MinictpiB VYkpainm Bim 25 motoro 2015 p. Ne 345 “TIpo
3arBep/keHHs [lopsaky TiocTadaHHS O30pO€HHS, BIMCHKOBOI 1 CHEIiabHOI TEXHIKM Ta
Oo€mpuIIaciB I 4ac 0COOIMBOTO TEPiOTy, BBEACHHS HAI3BUYAMHOTO CTaHY, IPOBEICHHS 3aXO/IiB
13 3a0e3medeHHs HaliOHANBHOI Oe3nmeKu 1 000poHH, BiAcivl 1 cTpUMyBaHHs 30poiiHoi arpecii Ta y
Tepio/1 MPOBEICHHS aHTUTEPOPUCTHYHOI oneparlii”’. Busnadae 0ocoOIMBOCTI MEXaHI3My MTOCTa4aHHS
(y TomMy umcii TOpUHHATTA Ha 030poeHHS (MOCTayaHHA) B yMOBaxX OCOOJHMBOIO IEpiofy,
HaJ3BUYANHOTO CTaHy, MPOBEJCHHS 3aXOJiB 13 3a0e3medyeHHsT HallloHAIbHOI Oe3meku 1 000poHH,
BiJICIUi 1 CTpUMYyBaHHS 30poiHOI arpecii Ta y mepioa MpOBEACHHS aHTUTEPOPUCTHYHOI oreparii
TOBapiB OOOPOHHOTO TPHU3HAYCHHS, IO PO3POOJICHI YKpaiHCBKUMH TMIAMPUEMCTBAMH 3TiTHO 3
IUTAaHAMHU  3aKyMiBellb TOBapiB, poOIT 1 MmOcayr OOOPOHHOTO TPHU3HAYEHHS 32 3aKPUTHMU
3aKyMiBIISIMA, PIYHHUMH Ta TPUPIYHUMHU ITUTAHAMHU 3aKYIBENb, 3aTBEP/DKEHUMH TEpETiKaMHu Ta
oOcsiraMu 3aKyMmiBelb TOBapiB, POOIT 1 MOCIYr 0OOPOHHOTO NMPU3HAYEHHS, IHIIMX TOBapiB, POOIT 1
MOCIYT JUIsl TApaHTOBAHOTO 3abe3rnedueHHs: moTped Oe3meku i 000pPOHM, 3a BIACHI KOIITH TAKUX
OiANpUEMCTB a00 KOWITH 1HO3E€MHOI JIepKaBM, a TaKOX BIMCHKOBOI TEXHIKM 1HO3EMHOTO
BHpPOOHUIITBA [5].

BiamoBigHO 10 BUMOT MyHKTIB 5, 6 11i€1 TOCTAHOBU BCTAHOBIIEHO, IO MOPSIOK MPUCKOPEHOTO
MOoCTa4aHHs BHPOOIB TOBapiB OOOPOHHOTO MPHU3HAYCHHS BU3HAYAETHCS JICPKABHUM KOHTPAKTOM
(IOTOBOPOM) 3TiTHO 3 TIAHAMU 3aKYITiBETIb.

PimenHst mpo HEOOXIIHICTh MPUCKOPEHOTO 3aBEPIICHHS JOCIITHO-KOHCTPYKTOPCHKHUX POOIT 3
po3po0iieHHsT BUpOOIB TOBapiB 0OOPOHHOTO NMPU3HAYEHHS, 110 BUTOTOBJIEHI Ta MepedyBaloTh Ha
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eTari TPOBEICHHS IONEPENHIX BHUIPOOYBaHb, MPUHMAETHCS AECP)KAaBHUM 3aMOBHHKOM Yy pasi
BUHUKHEHHS HarajlbHOI MOTpeOu B 0COOTUBUI TIEPiof.

BignoBigHo 10 BUMOr myHKTYy 38 1Ii€i TMOCTAaHOBU TiJ] Yac BOEHHOTO CTaHy y pasi
po3pobsieHHsT BUPOOIB TOBapiB OOOPOHHOTO MPHU3HAYEHHS 32 PAXYHOK KOIUNTIB JEPKABHOTO
OrO/KeTy 3a TaKTUKO-TEXHIYHUM 3aBJIaHHSM JIEP’)KaBHOI'O 3aMOBHHKA, BIAMOBIJHOCTI TaKHX
BUPOOIB OCHOBHMM BHUMOTaM TaKTHUKO-TEXHIYHOTO 3aBJaHHS Ha BHUKOHAHHS JOCIIIHO-
KOHCTPYKTOPCHKOT poOOTH Ta TMiCisi OTPUMAaHHS MO3UTHBHUX pPe3yJbTaTiB 3aCTOCYBaHHA 32
MPU3HAYEHHSAM Y MOPSAIKY, IO BU3HAYAETHCS JIEP’KaBHUM 3aMOBHUKOM, y pa3i 3aiHTEPECOBAaHOCTI
JepKaBHAN 3aMOBHHK 3IIHCHIOE KoAu]ikaliro BUpOOiB TOBapiB OOOPOHHOTO TNPH3HAYCHHS Ta
BBOJUTH IX JIO IITATIB 1 TA0EIIB N0 HUX.

6) nocranoBu Kabinety MiHnicTpiB Ykpainu Bin 24 Oepesns 2023 p. Ne 256 “TIpo peanizaitito
EKCIEePUMEHTAIBHOTO IMPOEKTY 00 3/AIHCHEHHS OOOPOHHMX 3aKyMiBelb OE3MIOTHUX CUCTEM,
3aco0IB paJlIOETIEKTPOHHOI OOpPOTHOM Ta aKTUBHUX 3aCO0IB MPOTHUAIl TEXHIYHUM PO3BIJIKaAM
BITYM3HAHOTO  BHUpOOHMUTBA” Ta  Big 21 sumHsa 2023 p. Ne763  “Ilpo  peamnizarito
EKCIIEPUMEHTAIBHOTO TIPOEKTY IIOJ0 BHPOOHUIITBA, 3aKYIiBII Ta MOCTA4aHHS OO€mpHIacip’.
3anpoBaKyI0Th CTPOKOM Ha JIBa POKH 3a3HAu€Hi €KCIIEPUMEHTAJIbHI MPOEKTH 11032 BUKOHAHHSAM
JKP 3a nepxaBHIM 0OOPOHHUM 3aMOBJICHHSIM.

Boanouac BianoBijgHO 10 myHKTY 9 nmoctaHoBu KaOinety MinicTpiB Ykpainu Bia 24 Oepes3ns
2023 p. Ne256 mim wac po3paxyHKY IIiHM BpaxoOBYIOTbCS BCl TOJaTKu Ta 300pH,
3aralbHOBUPOOHUYI, aJMIiHICTPaTHBHI, OMEpaliifHi Ta 1iHIII BUTpPAaTH BUKOHABIlA, MOB’S3aHI 3
BHUTOTOBJICHHSIM O€3IMIJIOTHUX cUCTeM (iX CKIIAJOBHX) Ta/a00 3aco0iB palioeIeKTPOHHOI OOPOTHOH,
AaKTUBHUX 3ac001B MPOTHAIl TEXHIYHHUM pO3BiAKaM, KpiM B TOMY YHCII BUTpAT Ha JOCIiTHO-
KOHCTPYKTOPCBKI pPOOOTH, MI0 HE CTOCYIOThCS JIEPKABHOTO KOHTPAKTy (IIOTOBOpY) Ha
BUTOTOBJICHHS Ta TOCTaBKy OE3MIIOTHHX CUCTeM Ta/ab0 3aco0iB padioe’eKTpOHHOI OOpoThOH,
aKTUBHUX 3ac001B MPOTUAIT TEXHIYHUM PO3BiAKaM, a00 BUKOHAHI JI0 YKJIAJEHHS I[bOTO KOHTPAKTY
(oroBopy), AKIIO 1HIIIE HE BU3HAYEHO MOJIOKEHHIMHU JIEPKABHOTO KOHTPAKTY (I0roBopy) [6].

Binnosinso mo myskry 36' mocramosn KaGimery Minictpis Vpaimu 21 mumms 2023 p.
Ne 763 mig wac po3paxyHKy IiHM Ha Ooempumac (MOro CKIagoBy YacTHHY) BPaXxOBYIOTHCS BCl
MOJATKH Ta 300pH, 3araJbHOBUPOOHMYI, aAIMIHICTPATUBHI, ONeEpalliiiHi Ta IHII BHUTpaTH
BITUM3HSHOTO BHUKOHABIIS JIEP)KaBHUX KOHTPAKTIB (JOTOBOPIB), MOB’SI3aHI 3 BHUPOOHUIITBOM Ta
nocrayaHHsM OoenpumnaciB (iX CKJIaJ0BHX YacTHH), KPIM B TOMY YHCII BHUTpAaT Ha JOCIiIHO-
KOHCTPYKTOPCHKI POOOTH, sIKI HE CTOCYIOTHCS JEPKaBHOTO KOHTPAKTY (IOTOBOPY) 200 SIKi BUKOHAHI1
10 MOro YyKIaAeHHs, SKIIO IHIIE HE BHU3HAUCHO TIOJIOKEHHSAMH JEpP)KaBHOTO KOHTPAKTY
(morosopy) [7].

7) lNocranoBa KaGinery MinictpiB Ykpainu Big 11 mmcromama 2022 p. Ne 1275 “Jlesiki
MATAHHS 31HCHEHHS 00OPOHHUX 3aKyITBeIbh Ha MEPIOJ Jii MPaBOBOTO PEKUMY BOEHHOTO CTaHY .
Busnauyae ocoOnuBOCTI 37iMiCHEHHS OOOPOHHHMX 3aKyIiBelb Ha Mepiof [ii MpaBOBOIO PEKUMY
BOEHHOTO CTaHy Ta BCTAHOBJICHO TOPSIOK BU3HAYCHHS MpeIMeTa 3aKyMiBJi MijJ Yac 3M1MCHEHHS
3aKyIiBelb MPOAYKTIB XapuyBaHHsI, OCTYT 13 3a0e3MeUeHHs KOMIUIEKTaMH MTPOAYKTIB XapuyBaHH:,
MOCITYT MO0 3a0e3MEeUeHHs XapuyBaHHIM Ta TOCIYT 3 OpraHizamii Xap4dyBaHHS IS 0COOOBOTO
cknany 30poiHux Cui 1 NOpANOK 3AiMCHEHHS 3aKkymiBiai OE3MUIOTHUX CHCTEM, 3aco0iB
PaioeIeKTPOHHOT OOpPOTHOM TAaKTHMYHOTO PIBHSA BITUYM3HSHOTO BHUPOOHHUIITBA Ta iX CKJIAJOBHX
yacTuH [8].

BiamoBigHO 10 BUMOT MyHKTY 6 1i€1 TOCTAaHOBH TIiJ] Yac PO3PaxyHKY IIHH BPaXOBYIOThCS BCl
MOJIATKH Ta 300pH, 3araJbHOBUPOOHNYI, aIMIHICTPATUBHI, ONEpalliiiHi Ta iHII BUTPaTH BUKOHABIIA,
MOB’s13aH1 3 BUTOTOBJICHHSM OE3MUIOTHUX CHUCTEM Ta/abo 3aco0iB pajioeIEKTPOHHOI OOpOTHOM
TAKTUYHOTO PIBHS BITYM3HSHOTO BHPOOHHUIITBA, X CKIAJOBUX, B TOMY YHCII BUTPAT HA JOCIHIIHO-
KOHCTPYKTOPCBhKI pOOOTH, IO HE CTOCYIOThCS JIEP)KABHOTO KOHTPAKTy (JOroBOpy) Ha
BUTOTOBJICHHSI Ta TMOCTAaBKy OE3MUIOTHUX CHCTEM Ta/abo 3aco0iB pamioeleKTPOHHOI OOpOTHOH
TaKTHYHOTO PiBHA (IX CKJIaIoBUX) 200 BUKOHAHI J0 YKJIAJEHHS IIbOTO0 KOHTPAKTY (IOTOBOPY), SKIIIO
1HIIIE HE BU3HAYEHO MOJIOKEHHIMH JIePKABHOTO KOHTPAKTY (IOTOBOPY).
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PosropayTnii anami3 3a3Ha4eHUX [OKYMEHTIB TOKa3ye, IO HOPMaTHBHO-TIpaBoBa 0aza 3
NUTaHb po3poOsieHHs (MoxepHizauii) Bupo6iB OBT mneBHMM UYMHOM YHOPMOBYE BCi OCHOBHI
MUTAaHHS OpraHi3aiii, BAKOHaHHA Ta (hiHaHCYBaHHS MpoIeciB po3poOieHHs (MoaepHi3allii) BUpoOiB
OBT, B Tomy umcii, y pamkax BukoHaHHs JIKP. Ognak, nocin BukoHanHs JIKP 3 po3poOienHs
(MonepHizarii) Bupo6iB OBT mokasye, 1o Ha MpakTHIl 3HAYHA KUTBKICTh TAKUX POOIT 3aJTUIIAE€THCS
B 30HI KPUTHYHUX PU3HKIB, MOB'SI3aHUX 13 3pDUBOM CTPOKIB BHUKOHAHHS, OTPUMaHHSIM BUPOOIB
HEHAJI)KHOI ~ SIKOCTi, TEPEBHIICHHAM BUAUICHOTO (DIHAHCOBOTO pecypcy, 30UIbIICHHAM
ne0iToOpchKoi 3a00proBaHoCTi. 3 MOYATKOM POCIMCBKOI arpecii Takuil CTaH CHpaB CTaBUTh MiJ
3arpo3y Ta MiApuBaE OO€3MATHICTH CHJI OOOpPOHW YKpaiHuw, B mepmry dYepry, 30poiHux Cui
Ykpainu.

OcTtaHHIM YacoM KEpiBHHIITBOM BifiCBKOBOTO BiJIOMCTBa OyJIO aKTHBI30BaHO HOPMOTBOPYY
TiSUTBHICTD, CIPSIMOBAaHY Ha CKOPOYEHHS TEPMIHIB 1 CHpOIICHHS MpOLEayp pO3poOIeHHS,
NpUKAHATTS Ha 030pO€HHS Ta mocTtadaHHs y Bilickka OBT B ymoBax aii mpaBOBOTO PEXUMY
BOEHHOTO CTaHy.

MinictepcTBOoM 000poHH YKpaiHu Oyii0 BXXKUTO TaKi OCHOBHI 3aXOJIH:

po3pobiieHo 3acaaM BIMCHKOBO-TEXHIUYHOI MOJITHKH, sKi OyJl0 3aTBEpUKEHO HaKa3oM
MinicrepctBa 06oponu Ykpainu Bix 01.03.2024 Nel43;

po3pobiieno HauioHaneHUM cTangapt ACTY B 15.203:2023 “Cucrema kepyBaHHs KUTTEBUM
mukiiom OBT. BukoHaHHA IOCIHITHO-KOHCTPYKTOPCBKHX pPOOIT 31 CTBOpeHHS BHUpPOOIB Ta iX
ckinagaukiB. OcHoBHI mojoxeHHs” [9];

po3poosieno Iloprdens mporpamMm TpoekTiB cTBOpeHHS HOBUX cucteM OBT, skwmii
3aTBepKeHO MiHicTpoM oboponu Ykpainu 24.07.2024;

po3pobiieno IHCTpykItito 3 opraHizamii B MiHICTepCTBI 00OpOHM YKpaiHH TOCTAYaHHS
030pO€HHS, BIIICHKOBOI 1 CIEIiabHOI TEXHIKHU MiJ] Yac Ail MPaBOBOTO PEXUMY BOEHHOTO CTaHY, IO
3aTBepKeHa Haka3oM MiHictepcTBa 000poHn Ykpainu Big 28.05.2024 Ne 354/am [10];

3ar04aTKOBaHO POOOTYy THMYAacOBO JiIOYMX KOMiciid (3a Hampsimamu po3poOienHss OBT)
IIOAO0 TEPEBIPKU JIOCTaTHOCTI MPOBEACHUX BUPOOHHMKAMHU BHUIIPOOYBaHb [UIS MiATBEPIKCHHS
3asBJICHUX TAKTUKO-TEXHIYHUX XapakTepucTHK Bupoo6iB OBT;

3aro4aTKOBaHO POOOTY EKCIIEPTHUX KOMICiH (32 HampsMamH po3poOJICHHS OKPEMHX BUJIIB
OBT) mono BU3HA4YECHHS HAyKOBO-TEXHIYHOTO PIBHS 1HHOBAIIIWHUX IMPOEKTIB, IO PO3MINILYIOTHCS
Ha matdopmi “Brave-17.

OTxe, Ha CHOTOJIHI BPETryJIbOBAHO TMHUTAHHS 3MIMCHEHHS OOOPOHHUX 3aKyIliBeJb pPoOIT Ta
MOCTYT Jep>KaBHUMHU 3aMOBHHKAaMH SIK 32 KOIITH JI€p>KaBHOTrO OIO/DKETY, Tak 1 BJIAcHI 0OIrosi
KOIITH, KOIITH 1HO3EMHHUX MapTHEPIB, BKIIOYAIOUN KPEAUTYBaHHS i Iep)kaBHI rapanTii. Pasom 3
TUM B KOJHOMY HOPMAaTHBHOMY JIOKYMEHTI HE BH3HAU€HO IPABOBUN IHCTPYMEHT NOJOJaHHS
BHUHHUKHEHHS Ta 30UIbIIECHHS 1e01TOPChKOT 3a00pTrOBaHOCTI, TOPYIIEHHS TEPMiHIB IIPH PO3POOICHHI
BupoOiB OBT (Bukonanui JIKP).

MeTo cTAaTTi € BHUCBITIEHHS OCHOBHMX HpPOOJEMHHMX NHTaHb HOPMATHUBHO-IIPABOBOI'O
3a0e3neueHHs] BUKOHAHHS MPOEKTIB 3 po3pobneHHs OBT ansg motped cun oboponu Ykpainu Ta
(hopmyBaHHS TTPOIIO3HIIIH 1100 ONTUMI3aIli mporenyp (mpomeciB) nocrauanus OBT.

Buki1ag oCHOBHOro Mmatepiaay. AHai3 MDKHApOJHOTO JOCBiy BHUKOHAHHS IPOEKTIB 3
po3pobnenns OBT (Bukonanusam JIKP) mokasye, mo y CBiTI peami3yroTbCs Pi3HI Momei
¢iHaHCyBaHHS Ta YNPABIIHHA TAaKUMHU MPOEKTaMH, SIKI MAIOTh 32 METYy MOJOJAHHA TEHACHII]
BHUHHUKHEHHS (30UIBIICHHS) 1€0ITOPChKOT 3a00PTOBAaHOCTI 3aMOBHHUKA Ta TIOPYIICHHS 3aIlJTAHOBAHUX
TEpMiHiB BUKOHAHHS POOIT.

Tak, y CIIA, I3paini Ta Kurtai 3anpoBamkeHo pi3HOMaHITHI (popMU MeXaHI3My 3MIIIAaHOTO
¢inancyBanns (Public-Private Partnership, PPP), ne mpuBaTHI KOMIaHIi OTPHUMYIOTH JEpKaBHI
TPAHTH YW KPEIUTH JJI pO3pOOJICHHS IHHOBAIIMHOTO 030pOEHHS.

VY Kurai BiificbKOBI pO3poOKH 4acTo (DiHAHCYIOTHCS Yepe3 JAep’kKaBHI BeHUypHi (OHIH, fKi
MIITPUMYIOTH TIEPENOBI cTapTand B 00OpoHHIA cdepl (MexaHi3M ¢iHaHCYBaHHS Yy Gdopmi
3acTOCYBaHHS HUTHOBUX (hoHAIB 1715 BuKoHaHHs JIKP).
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VY CHIA 3a mogemtro DARPA 3amicTh KTacHYHAX OO/KETHHUX (DiHAHCYBaHB 3aIpOBAHKEHO
MoOJieNb, KOJIM KOMIaHli OTPUMYIOTh (piHAHCYBaHHS YacTHHAMHM, 3aJ€KHO BiJl BHUKOHAHHS
KOHKPETHUX €TamiB po3poOKH (MexaHi3M (iHaHCYBaHHS y (OpMi 3aCTOCYBaHHS KOHTPAKTIB 3
KOPCTKUMU Jie/yIalfHaMU Ta OOHYCaMHu).

Jnist mooaHHs JOBIUX OFOPOKPAaTHYHUX MpoLeayp TeHaepiB ta y3romkenb y CIIIA ta Kurai
BBEJICHO CIIPOLICHI MPOLECH Ul CTPATEriyHO BaXKIIMBUX PO3POOOK, KOJNM CHEIialibHI areHTCTBa
(DARPA, NORINCO) nHampsiMy yKJITaalTh KOHTPAKTH 3 PO3pOOHMKaMU Oe3 OHOpOKPATHUHHX
Iporenyp, 30KpemMa TeHAEpiB.

BukoHaHHS 3a3HaYCHHX MPOEKTIB B KpaiHaX, SKi AOCSATIN 3HAYHOTO MPOTPECy y BIHCHKOBUX
TexHoJorisnx, 30kpema CIIA, I3paini ta Kutai, Moxke 3ailicHIOBaTHCS 32 PaxyHOK MiJIbIOBOI'O
KpEIUTYBAaHHS BUKOHABIIIB. 32 YMOBH YCIIIITHOTO 3aBEPIICHHS JE€PKaBHUX BUIPOOYBaHb JepiKaBa
KOMIIEHCY€e BHUTpPAaTH BUKOHaBLsSI Ha po3poOneHHs Bupody OBT 1 3piiicHIoe JepxaBHe
(diHaHCyBaHHS 3aKyMiBJII CEpPIfHUX BUPOOIB, IO CTUMYJIOE BUKOHABII POOIT 10 3a0e3rmedeHHs
3aJ]aHol SKOCTI po3pobmoBanbHUX BUpoOiB OBT BigNOBITHO A0 BUMOT 3aMOBHUKA Ta MPUCKOPEHHS
BukoHaHHs JIKP 11t 3MeHIIeHHs CBOTO (hiHAHCOBOTO HABAaHTAKCHHSI.

Crin 3a3HayMTH, 110 OMKMCAHI OpraHi3aliifHO-IPAaBOBl MEXaHI3MH HE € YHIBEpCAIbHUMH — iX
npsiMe KOTIIOBaHHA /Ui YMOB YKpaiHU HE € CHCTEMHUM 1HCTPYMEHTOM JUTS TTOI0JIAHHS HEraTUBHUX
TEHJIEHII1H, 1110 CKJIAINCS.

[lepcnexTBHUM BapiaHTOM oOprasizamii npoueaypu BukoHaHHs JIKP 13 po3polienns
Bupo6iB OBT, 110 BUKIIOYa€ BUHUKHEHHS 1 30UIBIIEHHS 1e0ITOPChKOI 3a00pProBaHOCTI Ta 3pHUBY
TEPMIiHIB ITOCTaYaHHs, € 3aIPOBAHKCHHS MEXaHI3My MIBIOBOT0 KPEAUTHOTO (piHAHCYBAaHHS POOIT.
VY npoMy Bunmanaky ¢iHaHcyBaHHsS BHKOHaBI JIKP mpomoHyeThcsl 341MCHUTH 3 BUKOPHUCTaHHSAM
KOITIB, sKi OyayTh 3HAXOAWTHCS HA pPaxyHKaX YMOBHOTO 30epiraHfs (€CKpoy-paxyHKax) [0
MOMEHTY TNpPHUHHATTA pe3yJbTaTiB poOIT 3aMOBHUKOM. lle rapanTyBaTMMe HE BUHHMKHEHHS
nebiTopchkoi  3a00proBaHOCTI, JOTPUMAHHS CTPOKIB BHKOHAHHS JIOTOBOPIB Ta MOXIIHBICTH
3anpoBaXKEHHS MIBrOBUX YMOB (piHAHCYBaHHS JJIs BUKOHABIIIB POOIT.

Onwucanuii Mexani3Mm ¢inancyBanas JIKP He cymepeunTh ICHYIOUMM HOpMaMm Ta MiAXoJam,
KoJu (piHAHCYBaHHS 3IMCHIOETHCS 32 PaxXyHOK KOINTIB JEp)KaBHOTO OO/KETy abo 3a BiacHi
00IroBi KOIUTH MiAnpueMcTBa BHKOHABI. Biakputts JIKP 3nilicHIOETbCS y BIiANMOBIAHOCTI 10
pimeHHs 3aMOBHHMKA B pasi, KOJIM BOHA TepeadayeHa BiAMOBIIHUM TUIAHYIOUUM JIOKYMEHTOM,
PO3pOOIIEHHS Ta 3aTBEPKCHHSI IKOTO MOXK€e TpUBaTH 10 1 micsis (puc. 1).
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CUCTEMA BUKOHAHHA AOCNIAHO-KOHCTPYKTOPCbBLKOI POBOTHU
iCHYHO4Aa
3aTEepOKeHHA PILLEeHHA Ha BIAKPMTTA fIKP
- PospobneHHa OTE go zpazka
»‘Pmpoﬁnem—m TT23 Ha evkoHaHHA OKP
‘BHECEHHH AKP ao piuHore nnady 3akynigens
YrNanaHHA AepKasHOro KOHTPAKTY Ha BUkoHaHHA OKP

BukonadHa OKP {12..36 micAuie)

TexHiuHui BuraToeneHHs HAepsrai
as BUNpo&yBaHHA

m evan

nmeTan IV eTan ¥V eTan

Pozpcbnenna [MonepegHi KopuryBaHua
era BunpobysaHHA PKAO

ABaHCYBaKRBR, NPUWHATTA Ta OCTATOUHWA PO3PaxyHOK 33 KOPKHAM
ETanom OKPemMo

WO NponoHyeTbCA

3areepgyKeHHA piweHHA Ha BigkputTa OKP

PozpobneHna OTE go spazka
Pospo6neHHa TT3 Ha BukoHaHHA OKP " Mpu eignoeignocri |
’ 3pa3Kka BUMOram
YrKnagaHHA gep:KaBHoro KOHTRaKTY Ha BUKOHAaHHA AKP R aMOBHMKE -

KOMMEHCALA BUTPAT
BHKODHABUA 34 PAXYHOK
AepHaeHe
~ dinaHcyBaHHA -~

‘ KOoHTRpONL — AyauT, miapo3aing VoY

Hepx-
BUNpOoGYBsaHHA

Bunnarm wacrunann
abo NoBHICTIO B
FANEHOCTI Bin

- _ _ BapTocTi npoekty

BukoHauua OKP
38 paKyHOK nineroeoro KpedUTyYBaHHA

L el
L L

1 2 3 4 5 mMiC AL

Pucynok 1 — IcHyto4a i Ta, 1110 MPOMIOHYETHCS, CUCTEMa BUKOHAHHS JIOCITITHO-KOHCTPYKTOPCHKIX
po06iT 3 po3pobiieHHs (MonepHizauii) OBT

Ha ocHOBI omnepaTMBHO-TAKTUYHMX BUMOI' 10 BHPOOY, PO3pOOIIOETHCS TAKTHKO-TEXHIUHE
3aBnaHHsa Ha BUKOHaHHA JIKP (po3poOnennst TpuBae no 2 micsuiB). Ilpu npoMy, y nonanbiomy
3MIHCHIOETBCS aBaHCYBaHHA NpUHMaHHS Ta OCTAaTOYHMM pO3paxyHOK 3a BHUKOHAHUM eTarl.
@®akTHYHO, Yepe3 HHU3KYy 00 €KTUBHHX 1 Cy0’eKTMBHUX (aKkTOpiB (HEZOCTaTHE Ta HecTallIbHE
(diHaHcyBaHHsS, OIOPOKpAaTHYHI TMPOLENypH, 3aJEKHICTh BiJl IMIOOPTHUX TEXHOJIOTIH Ta
KOMIUIEKTYIOUMX, HEJOCTAaTHIA pPIBEHb KOOIEpalii 3 NPUBATHUM CEKTOPOM, KaApOBUH aediuut
tomo) BukoHaHHs etamiB JIKP B cepemnbomy TpuBae Big 12 nmo 36 micsimiB. YpaxoByrodH
3a3HauY€HE, CKOPOYEHHS TEPMIHIB BHKOHAHHSA POOIT MOMJIMBO IUISXOM 3alpOBa/HKEHHS HOBOI
MOJieJli BUKOHAHHSI MPOEKTIB 3 po3poOisieHHs Bupob6iB OBT i3 HagaHHAM (piHaHCOBHMX MUIBI MO
KpEAUTYBaHHIO MIJIPUEMCTB BUKOHABLIB (JUBUCH puc. 1).

BucHoBku. OTxe MOXHa cpOpMyBaTH Taki OCHOBHI MPOIO3UII CTOCOBHO ONTHMi3allii
niporieciB BukoHanHs J[KP:

BIPOBAAUTH B YKpaiHi CHCTeMy MiIbroBOro KpeauTyBaHHs BukoHaHHS JIKP 3a ChinbHuM
pimeHHsIM MiHOOOpPOHU Ta BHKOHABI poOiT. Ilpym mpomy, ykiameHHS OepKaBHOTO KOHTPAKTY
3MIMCHIOBATH 3 BUKOHABIIEM POOIT Ha yMOBax MUIBIOBOTO KPEIWUTYBaHHS, a NMpUUMaHHS POOIT
3IHCHIOBATH 3a pe3yJbTaTaMu JepKaBHUX BUIPOOYBaHb y pa3i BiANOBITHOCTI HAYKOBO-TEXHIYHOI
IpoAyKLii BUMoram 3aMOBHHKA;

BHECTH 10 NpoekTy 3akoHy Ykpainu “IIpo po3poOneHHS Ta BHUPOOHHMILITBO 030pOEHHS,
BIMCBKOBOI 1 CIEIaIbHOI TEXHIKHA’, SKHW Ha CHOTOAHI 3HAXOOUTLCS HA CTafli IMOroUKEHHS B
LEHTPAJIbHUX OpraHax BHUKOHABYOI BJIAJM, MOJOXKEHHS IIOAO MUJIBIOBOTO KPEAWTYBAaHHS POOIT 3
po3pobnenns BupoOiB OBT 3a CriibHUMH PIICHHSIMH JIEP’)KaBHOTO 3aMOBHUKA 1 BUKOHABIIS POOIT
Ta OIUIATOI0 POOIT 3a pe3yibTaTaMu JEep)KaBHUX BHUIPOOYBaHb Yy pasi BIAMOBITHOCTI HAayKOBO-
TEeXHIYHOI MPOAYKIIii BUMOraM 3aMOBHHKA.

3a3HayeHe, SK OUIKY€ThbCSA, AaCTh 3MOTY CKOPOTUTH CTpoku BHkoHaHHA J[KP 3a paxyHok
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napajenbHOr0 BUKOHAHHS eTamiB poOOTH, 3a0€3MeYUTh HANEKHY SKICTh (TEXHIYHUI piBEHB)
po3poOmoBanux BHupoOiB OBT, HiBemoe pusuk 30UIbIIEHHS Je0ITOPChKOI 3a00pProBaHOCTI
Mino6opoHu.
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Ph.D. Shostak V.G., Dr. Tech. Sci., prof. Ziatdinov Y.K., Ph.D. Kubar S.V.,
Dr. Tech. Sci. Mavrenkov O.E.

REGULATORY AND LEGAL SUPPORT FOR THE IMPLEMENTATION OF RESEARCH
AND DESIGN WORKS ON THE DEVELOPMENT OF WEAPONS AND MILITARY
EQUIPMENT: STATUS AND PROPOSALS FOR IMPROVEMENT

The article presents the results of a detailed analysis of the main regulatory and legal documents on
the organization and procedure for the implementation of research and design work on the development
(modernization) of weapons and military equipment for the needs of the defense forces of Ukraine, reveals
general problematic issues that negatively affect the implementation deadlines and quality of such works.
The key problematic issues that negatively affect the deadlines and quality of works are highlighted. A
brief description of the models of financing and management of projects for the development of weapons
and military equipment is given, which allow overcoming the tendency of the emergence (increase) of
receivables from the customer, violation of established deadlines, etc. A promising option for organizing
the procedure for performing research and development work on the development of weapons and
military equipment is presented, in particular, through an improved mechanism of preferential credit
financing of works, which significantly reduces the risk of the emergence and increase of receivables and
violation of the deadlines for the performance of works. A comparison of the existing and promising
systems for performing research and development work on the development (modernization) of weapons
and military equipment is presented. The main proposals for improving regulatory and legal support are
formulated and substantiated in order to optimize certain procedures (processes) of supplying weapons
and military equipment for the needs of the defense forces of Ukraine.

Keywords: weapons and military equipment, regulatory and legal support, research and
development work, development, modernization
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PEJJAKIIIMHA TIOJITUKA TA ETUYHI HOPMHU
HNPUHLIUIIN ®OPMYBAHHSA TA JOCTYII 10 3MICTY «3BIPHUKA BIKHY»

Penakmiiina momrtrka «30ipauka BIKHY» 3acHoBana Ha mpuHIMIaxX 00’€KTUBHOCTI Ta
HEYIEePEHKCHOCTI i Jac BigOOpy cTaTei Juis MmyOuiKallii; BACOKHX BHMOT 10 SKOCTI HAyKOBHX
JOCITIJDKEHb, OOOB’SI3KOBOCTI Ta KOH(DIJCHIIIMHOCTI pEIEeH3yBaHHS CTAaTeH;, JOJCp KaHHS
KOJIETiaTBbHOCTI y BimOOp1 A0 MmyOJikamii crareil; JOCTYIHOCTI Ta ONEPATUBHOCTI Y CIUJIKYBaHHI 3
aBTOpaMU; CYBOPOTO JOTPUMAHHS aBTOPCHKUX 1 CYMDKHHX MpaB. 3amoOiraHHs MPOTHU3aKOHHUM
My OJIIKAIisSIM € BiJIOBIIATBHICTIO KOKHOTO aBTOpa, peAaKTOpa, PEICH3ECHTA, BU/IABIIS.

Jlo npyKy IpHMarOThCsl OpUTIHANBHI PYKOIHMCH, SIKI HEe OyJiM OImyOJIiKOBaHI paHille Ta He
BIJITPABJISUTUCH JIO 1HIIUX PEAAKIIIH, SKi MOBHICTIO BiJIOBIIal0Th BUMOTaM CTOCOBHO O(OPMIICHHS
Ta TMOPSAKY MOJaHHS CTaTeH.

VY «36ipuuky BIKHY» cdopmoBani HacTynHi pyOpuKH: BICPKOBa TEXHIKA 1 TEXHOJOTII
MOABIMHOTO MPU3HAYEHHS, IHPOpMaIliifHI TEXHOJIOT11, 3arajibHi TUTaHHS.

Penakuis miaTpuMye MOJITUKY BIJIKPUTOTO JOCTYIy Ta HMPUHLMUIMN BUIBHOTO MOLIMPEHHS
HaykoBoi iH(popMarii. [IpumipHuKu 30ipHUKIB 3HaX0IAThCsA Yy HamioHanbHii 6i6mioteni Ykpainu
iMm. B.I. BepHancekoro, HaykoBiii 6i0miotemi iM. M. MakcumoBuya, y 6i0imioteni BiiicbkoBOToO
IHCTUTYTY Ta iHImUX 6i0miorekax Ykpainu. EnexTpoHHa Bepcis po3MillieHa Ha CaldTi IHCTUTYTY, Ha
calTax HaBEJICHUX 0106mioTek Ta Ha calTax «30ipHHKA BIKHY»:
http://miljournals.knu.ua/index.php/zbirnuk; http://mil.univ.kiev.ua/page/lib/31

ETUKA TTYBJIIKALIN

Penakmifina xonerist )KypHally BUMarae BijJ aBTOpiB HaciiayBaTH (OPMaJIbHUM Ta CTUIYHUM
MpaBWJIaM MIATOTOBKH 1 MyOuiKallii HayKoBUX poOiT, sIKi BOHU MOJAIOTh 0 penakiii xypHary. Lli
HOPMH 3yMOBJICHO CTaHJApTaMH SIKOCTI HayKOBHUX CTaTeH, MPUHHITHMHU y CBITOBOMY HayKOBOMY
CHIBTOBApHCTBI, 30kpema myoOunikanidaumu npunimnamu Publishing Ethics Resource Kit (PERK),
pexomenmamismu Elsevier, Komitery 3 ermku myOmikamiii (Committee on Publication Ethics,
COPE), ernuyHuUM KOJECKCOM BYEHOTO YKpalHH, a TaKOX JOCBIIOM pOOOTH 1HO3EMHHX Ta
YKpaiHChKUX Mpo¢heCcioHaTbHUX CIUIBHOT, HAYKOBUX OpraHi3allii, peKoyerii Ta peaaKilii BU1aHb.

ETUYHI 3050B’ I3AHHS PEJAKLIMHOI KOJIEL'TI )KYPHAJTY

Penakiiiina koseris y ¢cBOil MIsITBHOCTI:

- KepYy€eTbCs MPUHITUTIAMU HEYTIePEKEHOCTI, HAYKOBOI €THKHU PEIICH3YBaHHSI, 3aXHUCTY
IHTEJIEKTyaIbHOI BIIACHOCTI;

- Hece BiJMOBIIaJBHICTH 32 PIBE€Hb HAYKOBOT'O HAITOBHEHHS KypHATY;

- BHCTYyIIa€ MPOTH (anmbcudikalii, Turariaty, HarpaBJIeHHS aBTOPOM OJTHOTO PYKOIHACY
70 KITBKOX JKypHAaJIiB, 06araTopa3oBOro KOMIIOBAHHS TEKCTY CTATTI B PI3HUX MICISX, BBEACHHS
TPOMAJICHKOCTI B OMaHy IIOJIO PEAIbHOTO BHECKY KOJKHOTO aBTOpa B OITyOJIKOBaHY HAayKOBY
poborty;

- 3ajMIIae 3a CcoOOI MpaBO HANPABHTH PYKOIUC HA PO3MIIS CTOPOHHBOMY
pELIEH3EHTY, B TOMY YHCJI1 peTesIbHUI BiAOIp uepes «ciine» peleH3yBaHHs, BIIXWINTH CTATTIO a0o
TIOBEPHYTH 1i HA JOONPAIFOBAHHS;

- MOJKE€ BIAXWINTH PYKOIHC, SIKIIO BBa)Kae, IO BiH HE BIANOBiAae nmpodisto KypHana,
YU HE BIJMOBIAE STHI Ta MpaBUiIaM 0(hOPMIICHHS;

- Ma€ MpaBO BWIYYUTH BXKE OMyOJIIKOBaHY CTAaTTIO B pa3i BUSBICHHS TOPYIICHHS
OyIib-uHiX mpaB ab0 3aralbHONMPUUHATHX HOPM HAYKOBOI €THKH, IIPO Iel (DaKT BUIYyUEHHS CTATTI
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pemaKIlis MOBIIOMIISIE SIK aBTOPY CTATTi, TaK i opraHizaiii, 1e OyJ0 BHKOHAHO JIOCIIJDKEHHS Ta
TIOBIAOMJISIE TIPO 11€ Y HACTYITHOMY HOMEDI.

CriBpoOITHUKH peNaKIlii He HAJATh IHIMUM ocobaM iHopMallii, OB’ s3aHOI 13 3MiCTOM
pYyKOMHUCiB, 110 Iepe0yBalOTh Ha PO3TIIsAIl, KPiM 0Ci0, Kl OepyTh y4acTh Yy ii (haXxoBiii OIiHIII.

3riIHO0 3 MDKHApOAHUM 3aKOHOJABCTBOM MO0 JOJEpKaHHS aBTOPCHKOTO TpaBa Ha
€JICKTPOHHI 1H(MOpMaIliiHI pecypcH, MaTepialid CalTy, €JIESKTPOHHOrO >KypHaiay abo IMPOEKTY HE
MOXXYTh OyTH BIITBOpPEHI TOBHICTIO a00 YacCTKOBO y Oynab-skiii ¢(opmi (CIEKTPOHHIM YH
JIpyKOBaHil) 0e3 MomepeaHboi MUCHhMOBOI 3roaM pefakmii kypHaiy. [lim yac BHKOpHCTaHHS
OIyOJIIKOBAaHUX MaTepialiB y KOHTEKCTI IHIIMX JOKYMEHTIB OOOB’S3KOBO HEOOXITHHMH €
MOCHUJIAHHS Ha MEPIIOHKEPEO.

ETHUYHI 3050B’I3AHHS ABTOPA

ABTOp:!

- HECe BIAMOBIMATBHICTD 32 HOBU3HY 1 JOCTOBIPHICTh HAaBEACHUX Y CTATTAX
pe3yNbTaTiB, TAKTHUKO-TEXHIYHUX Ta E€KOHOMIYHHMX IOKa3HHUKIB, KOPEKTHICTb BHCIIOBIIOBAaHb, a
TaKOX 3a Te, 1110 B MaTepianax He MICTUThCA 1H(OpMaLlisl 3 00MEKEHUM JOCTYTIOM;

- MOBUHEH IUTYyBaTH Ti myOmikamii, sKi MaJu BH3HAYaJIbHWA BIUIUB Ha CYTh
BHKJIQJICHOTO y CTaTTi, @ TaKOX Ti, SKi MOXYTh IIBUIKO O3HAWOMHUTH YWTa4a 3 OLIBII PAHHIMH
MpaIsiMKU, BaXJIMBUMH U1 PO3YMIHHS IILOTO AOCTIIKEHHS, HEOOXITHO TaKOXX HAJIICKHUM YHHOM
BKa3yBaTH JDKEpesa MPUHIUIIOBO BaXJIMBUX MaTepiajiB, BUKOPUCTAHUX Y 11l poOOTI, SIKIIO BOHU
He OyJH OTpUMaHi CaMUM aBTOPOM;

- 3a0e3meyye HEAOMYCTUMICTh IIIariaTy Ta TOJaHHS J0 MyOmikamii —paHimie
HaJpyKOBAaHUX MaTepialiB, y BUMAJKYy BUSBICHHS 3a3Hau€HUX (DAKTIB BiAMOBIAANBHICTH HECE aBTOP
MOJaHUX MaTepiaiB.

CmiBaBTOpamM# CTaTTi MaloTh OyTH BCi O0COOH, IO 3pOOMIM BaroMuid HAyKOBHUU BHECOK Yy
mojiany poOOTy 1 MOMUISAIOTH BiIMOBIAANBHICTh 32 OTPUMAaHI pe3yibTaTh. ABTOp, SKHHA TOJa€
pykomnuc o myOJikarii, BIAMOBIIA€E 3a Te, MO0 A0 CMHCKA CIIBAaBTOPIB OyJM BKIIOYEHI TUTBKH Ti
ocoOu, sIKi BINOBITAIOTh KPUTEPiI0 aBTOPCTBA, 1 Oepe Ha ceGe BiANOBIAAIBHICTH 32 3rOJy 1HIIMX
aBTOPIB CTATTI Ha 11 mMyOJIiKaIlio B )KypHaJl.

YBAT'A!

Jly1st aBTOpPIB CTAaTe| JIEno TOOMpalboBaHl BUMOTH IIOI0 OCOOMCTUX JTaHHX.

i mani moOmarOThCsl YKPATHCHKOI Ta AHTIIKWCHKOIO MOBaMH B TaKiil IMOCIiJOBHOCTI:
[IpizBute_

Ins_ITo - 6aTekoBi (3a OaxkanusMm). HaykoBuii cTymiHb Ta BueHe 3BaHHS. Micue pobotu Ta
rmocaja._

ORCID 0000-0001-3215-4400

SCOPUS ID 57193059215 (3a masiBHOCTi) IHmekc DBLP 10 (3a HasiBHOCTI)

e-mail: M00. TenedoH_

HancunaTu ckaHOBaHI pUCYHKH, (POPMYIIH Ta TAOJIMII HE TOIYCKAETHCS.
Bes crarts odbopmmroetsest ogaum mpudTom Times New Roman, BkazaHUMU HUKYE
po3MipamHu, 3BEpHITH yBary Ha OpMYJIH, TAOIHULI Ta PUCYHKH.

PEJAKIIIIHA KOJETISI 3BIPHUKA BIKHY» 3AINMCHIOC HE3AJIEKHE
(«CJIME») EKCITIEPTHE PELHEH3YBAHHSI HAJJAHUMX JIO IPYKY PYKONHUCIB TA
MEPEBIPKY iX HA TIUJIATIAT. PENEH3VBAHHS 3AINCHIOCTHCS 3A
AHOHIMHOIO ®OPMOIO SIK JJISI ABTOPIB, TAK I J1J151 PELLEH3EHTIB.
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SIKICHI IOKA3HUKHU YJIEHIB PEJAKIIMHOI KOMICII TIPAIIb BIKHY
HA 20.03 25 POKY

Scopus | In DPLP
HIRS-
HA

Jlenkos C.B. I.T.H., IPOQ. LienkovSerhii 21 4 6
BIKHY

AmnicimoB A.B. 1. d-M H., ipod., | Anisimov 114 9 38
uynen-kop. HAHY, | Anatoliy
KHY

Bapa6amr O.B. I.T.H., Ipod. Barabash Oleg 54 18 5
HTVYY «KIII»

I'ynuenko 10.0. n.T.H., npod.OHY | Gunchenko Yurii | 23 6 5

Kupos I'.b. k.T.H. c.H.Cc., KHY | Zhyrov Gennadiy | 12 3 1

3acnaBcekmii B.A. | a.1.H., mpod., KHY | Zaslavsky 25 3 10

Volodymyr

Kapmincekuit MLIL. | a.1.H., mpod., VHT | Karpinski 111 11 51
Kpakis (IToema) | Mikolaj

Jlemix 1. I. o-M H., Lepikh Yaroslav | 57 4 0
mpod.,OHY

[Terpos O.C. n.T.H., ipo¢., VHT | Petrov Oleksandr | 19 4 1
KpakiB (ITomnpmia)

[Moropimuii C. /. I.T.H., ipod., KHY | Pogorilyy S.D. 29 8 7

Tomok I.B. K.IIeJ. Hayk, gom., | Tolok Igor 9 3 2
HYII3C

Xaiipoa H.®. I.T.H., Ipod., Khairova Nina 39 7 34
Umea, U(Sweden)

Xnanownin FO.I. I.T.H., Ipod., Khlaponin Yurii | 32 4 18
KHYBA

[ITaponosa H.B. n.1.H., upod., HTY | Sharonova N.V. | 30 6 25

«XIID»
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MEPEJIIK CIIEIIAJIBHOCTEM 3FIPHUKA HAYKOBUX ITPAILb.
IMPOIIO3ULII 11010 MO0 BJJOCKOHAJIEHHS 3 01.01.26

["amy3s 3HaHB (2024)

CrentianbaicTts (2024)

Haszsa cnenianpHocTi 3 2011

POKY

K6 3a0e3neucHHus BINCBHK
(cwr)

254 3abe3ne4yeHHs BIUNCHK (CHUT)

20.01.07 O6opoHHa €KOHOMIKA
20.01.08 Tun 36poitHNX Cu
20.01.10 Po3Bimka Ta iHO3eMHIi
apmii

20.02.05 InxenepHe
oOagHaHHsA TeaTpiB BOEHHHX
T

20.02.22 BilicpkoBa icTOpist

K7 O30poenHs ta
BIICPKOBA TEXHiKa

255 O36poeHHs Ta BilicbKOBa
TEXHIKa

20.02.05 [mxenepue
o0nasHaHHA TeaTpiB BOEHHUX
bishst

20.02.14 O30poeHHs 1 BiliCbKOBa
TeXHiKa

20.02.15 TimpoaepoamnHamika,
JMHAMIKa pyxy Ta
MaHeBpYyBaHHs O0HOBUX 3ac00iB
20.02.20 Teopis cTpinsdu
20.02.22 BiiicpkoBa icTopis
20.02.23 3acobm 3axucTy BIiI
30poi MacoBOTO ypasKeHHs
21.02.03 LluBinbHUH 3aXHCT

F4 Cucremuuii agaiis ta
HayKa Ipo JaHi

124 CucreMHHA aHAai3

01.05.04 Cucrtemuwuii anamis i
TEOpisi ONTHMAIBHUX PillIeHb
05.13.22 YnpasninHs
MPOEKTAMH 1 IPOrpaMaMu
10.02.21 CtpykTypHa,
NPUKJIAIHA Ta MATeMaTHYHA
JHTBICTHKA

F6 Indopmariitni
CHCTEMH Ta TEXHOJIOTI1

126 Iadopmarniiini cuctemu Ta
TEXHOJIOT11

lloxu MOH ne susnauunocs.
Peokonezis npononye:
05.13.06 Iughopmayitini
MexHono2ii

05.13.21 Cucmemu 3axucmy
iHghopmayii

05.13.23 Cucmemu ma 3acobu
WMYYHO20 iHmeneKmy
20.02.01 Biticokosa ceoepadhis
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HOPANOK IIOJAHHA 1 O®OPMJIEHHSI CTATEHA [0 "3BIPHUKA
HAYKOBHUX IIPAIlb BIMCBKOBOI'O IHCTUTYTY KHIBCBKOI'O
HAHIOHAJIBHOI'O YHIBEPCUTETY IMEHI TAPACA HIEBYEHKA"

Jlo npyky NpUAMarOThCs OpUTIHAIBHI PYKOIHUCH, SKI HE OynM omyOJIiKOBaHI paHimie, He
OyJu BIAIPABIIEHI 10 1HIIMX peAaKiii Ta MOBHICTIO BIANOBIJAIOTH BUMOraM L1010 O(POPMIIEHHS Ta
MOPSAIIKY TIOJJaHHS CTaTeH.

3azanvHi eumozu 00 MexXHiUH020 0hopmaeHHA cmamell:

Obcsiz pykonucy - PEeKOMENyeTbCs He MeHIIe 12 MOBHUX apKyWIiB YKpaiHCbKOIO abo
AHTJIIMCHKOI0 MOBaMH.

®opmar apkyma - A4 (210 x 297 mm).

Po3wmip mosiB: BepxHe, HIKHE, TIPaBe, JIBE - 2 CM.

HIpudrt Texcry - Times New Roman Nel2, uepes mixpsakosuii intepsain - 1,0.

A63an mae cranoBuTH 10 MM.

CraTTa NOBMHHA MAaTH TakKi HEOOX1AHI €JIEMEHTH:

VIIK,

Ha3eéa cmammi, siKa JTaKOHIYHO BioOpaXkae 3MiCT Ta HOBU3HY CTaTTi;

anHomauis ma Kjairo4oei cnoea;

écmyn ma ROCMAHO6KA 3adaui 4yu npoodaemu y 3aralbHOMY BHUIJISAL Ta ii 3B’A30K 13
BOKIMBUMH HAYKOBUMH UM MTPAKTUIHUMH 3aBIaHHSIMU;

aHa1i3 OCMAHHIX 00CNi0MceHb 1 TIyONiKaliid, B SKMX 3all04aTKOBAaHO PO3B’SI3aHHS i€l
npoodJieMH 1 Ha SIKI CIUPAEThCS aBTOP, BU3HAUEHHS HEBUPIIMIEHWX paHINIE YaCTUH 3arajibHOi
mpoOeMu, KOTPUM MIPUCBSIUYETHCS O3HaYeHa CTAaTTs, (OPMYIIOBAHHS METH CTATTIi;

8UKNIA0 OCHO8HO20 Mamepiany IOCTIDKEHHS 3 TOBHUM OOTPYHTYBaHHSM OTPHMaHUX
HAyKOBUX Pe3yJbTaTiB, MPAKTUYHUX PIllIEHb Ta €KCIICPUMEHTIB;

6UCHOBKU 3 TIHOTO JOCTIPKEHHS 1 IEPCIIEKTUBH MOABIION0 PO3BUTKY B IIbOMY HAIMPSIMKY,

CRUCOK nimepamypu,

References,

O0aHi npo aémopie NBOMa MOBaMHU.

AHnomauyia 1o CTaTTI BUKOHYETHCSA YKPAiHCHKOIO Ta aHTIHCHKOI0 MOBAMH 3arajibHUNA 00CsT
Kko0xHO1 He MeHII Hixk 1800 3HaKiB, BKIIOYAIOYN KIIFOYOBI CIIOBA.

Bona moBuHHA MICTUTH KOPOTKE IMOBTOPEHHS CTPYKTYPH CTATTI, IO BKJIIOYAE BCTYT, I 1
3aB/IaHHS, METOU, PE3YJIbTaTH, BACHOBKHU.

AHoTaIio JIpykyioTh KypcuBoMm, mipudt Times New Roman, Nell. Ilicma awnoTarii
PO3MIIIYIOTHCS KJIKYOBI cj1oBa (5—7 TepMiHIB).

Cnucox aimepamypu (References) noBuHeH BKitouaTn He MeHII 12 mkepedn, 3 skux 50 %
Bumani 3a octanHi 10 pokiB. Ilpu mpomy He meHm 25 % mKepesn NMOBUHHO BIIHOCHUTHCS 10
iHO3eMHO1 nepioanku. CaMOIUTYBaHHS aBTOPIB y CHUCKY JIITEpAaTypH MOBUHHO OyTH, SIK MPABHIIO,
He O 3a 25 %.

SIKIII0 OCHOBHOIO MOBOIO CTaTTi € YKpaiHChKa, TO O(OPMIISIFOTHCS JIBA CIIUCKH JITEpaTypu:
Mepmuii (CUCOK JITEpaTypd MOBOIO OpHUTIHANMY JpkKepena) — 3rigHo 3 Hakazom MOH  Big
12.01.2017 Ne 40 Tta BigmoBimao mo JCTY 8302:2015 «IHdopmamiss Ta AOKyMEHTAILis.
bibmiorpadiune nmocumaHHs: 3arajbHI MOJIOXKEHHS Ta TIPaBUiIa CKJIaaHHI,

npyruii (REFERENCES) 3 ypaxysannsm JICTY 8302:2015, nakasy MOH Bix 12.01.2017

Ne 40 Ta mixuapoanoro ['apBapacekoro ctuito BSI (British Standards Institution).

Ha aodpecy peokonecii (03022, m. Kuis, eyn FO. 30anoscvkoi, 81, men.: +38 (044) 521 - 33
-82) maromep Oymu nadicnani nacmynHni mamepianu:
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eKCnepmHuil 6UCHOB0K TIPO MOKJIMBICTH BIIKPUTOTO MyOJIiKyBaHHS, 3aBIPEHHIA I€YaTKOIO,
CKaHKoOIIs HaacuiaeTses Ha e-mail: lenkov_s@ukr.net

Bioomocmi npo aeémopie ous. cmop.150. Bumozu 0o oghopmnennsa References

References moTpiOHO TPUBOIUTH OKPEMHM OJOKOM, IOBTOPIOIOYH  ITOCITIOBHICTh
nonepeaHbo HaBeaeHoro Crmcky mitepatypu. J[xepena mpu mpoMy OGOPMITIOIOTHCS 3a TaKUMHU
ocHoBHuMH TipaBuitamu (Harvard style opopmnenns BSI: British Standards Institution):

- 3alUC 3aBXKIW TIOYMHAETHCS 3 TMPI3BUINA aBTOpa, MOTIM KoMma, iHimamm (Mix
1HIIlaJIaM# TIPOTTYCKHU HE CTABJISITHCS), 3a IKUMH B JIy’KKaX BKa3yeThCs JaTa BUAAHHS; JBA aBTOPU
BIJIOKPEMITIOIOThCS «and» 6e3 KOMH; KijbKa aBTOPiB PO3IIISAIOTHCS KOMaMH, ajiec OCTaHHE MPi3BHIIE
MOBMHHO OYyTH BifloKkpemiicHe «and» 6e3 komu;

- BUTATH 3 MyOJikalliid, TOOTO Ha3BU CTaTeH >KypHaJiB, IJlaB B KHUTaX HaBOJATHCS B
"mankax";

- Ha3Ba XypHalTy a00 KHUTH 3aBXIU BUIUISIETECSA KyPCHBOM;

- IM’s1 BUZIaBIISl BKA3y€EThCS TIEPE MICIIEM BUIAHHS;

- KOMH BUKOPHCTOBYIOTH JIJIsI ITOALTY €JIEMEHTIB 3aIuCy;

- JUTSL JKEpe YKpalHChKOI0 abo pOCiiichKol0 MOBaMH, 110 HaBOSAThes y References,
Ha3BU CTaTeH >KypHAIB, TJIABH 3 KHUT HABOAATHCS JIATHHUIICIO (TpaHCiiTepalli€ro) B "mamkax" Ta
MEePEKIIAIAIOTHCS AHTITINCHKOI0 MOBOIO B KBaJIpaTHHX JykkaX. OHIIAaHH-KOHBEPTEP 3 YKPaiHCHKOi
MOBH JiIst TpaHciiTeparii: http://translit.kh.ua/?passport.

Ilpuknaou ogpopmnennn References 3a cmunem Harvard British Standards Institution

Knura (ACTY 8302:2015)

[HdopmariitHo-Ticuxonorigaa 6oporeba y BoeHHii cdepi: moHorpadis / I'.B. Tlemos, A.M.
l'opaienko, C.B. 3ankin, C.O. Ciguenko, A.O. @exmicto, K.I. Xynapkoscbkuit. X.: Bua. Poxxko
C.I.,2017.276c.

Kuura (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.

Crartrs i3 nepioguunoro Buaanus (JACTY 8302:2015)

Kaprnienko, [I.B. Cran Ta mNepCHeKTHUBU PO3BUTKY 3EHITHOIO PAKETHOTO 030pO€HHS
[MoBitpsianx Cun 36poitanx Cun Ykpainm / Hayka 1 Texnika [loBitpsanx Cun 30poitHux Cun
VYkpainu. 2017. Ne 2(27). C. 75-78.

Crarr4 i3 nepionnunoro Buaanas (Harvard style BSI)

Karpenko, D.V. (2017), ”Stan ta perspektyvy rozvytku zenitnoho raketnoho ozbroiennia
Povitrianykh Syl Zbroinykh Syl Ukrainy” [The state and perspectives of the development of anti-
aircraft missile armaments in the Air Force of Ukraine], Science and Technology of the Air Force
of Ukraine, No. 2(27), pp. 75-78.

Huceprauis (ACTY 8302:2015)

benozepos, 1.B. Pennrnosnasa nmonutuka: auc. ... kaHa. uct. Hayk: 07.00.02; 3amuinena
22.01.02; ytB. 15.07.02 / benoszepos MBan Banentunosuu. K., 2002. 215 c.

Jucepranis (Harvard style BSI)

Belozerov, L.V. (2002), ”Relyhyoznaia polytyka: dissertation” [The religious policy:
dissertation], Kiev, 215 p.

Jl:xepesia eJ1IeKTPOHHOI0 pecypcy Biggaaenoro gocryny (JACTY 8302:2015)

PomanoB B. K Bompocy o myTsx AOCTHI)KEHHS HAIIMOHAJIBLHON O€30MacHOCTH B YCIOBHUSX
rI100anu3anuu: mpooIeMbl TEOPUH U IPAKTHKU B KOHTEKCTE BHEIIHEH NOTUTHKU Poccun u [ombim
[Enextponnuit pecypc] be3zonmacHocts u o6opona, 2016. Ne 1(2), C. 7-15. Pexxum poctymy a0
xypH.: http://www.desecuritate.uph.edu.pl/images/De_Securitate_12_2016.pdf.

125


mailto:lenkov_s@ukr.net
http://translit.kh.ua/?passport
http://www.desecuritate.uph.edu.pl/images/De_Securitate_12_2016.pdf

Jlxepeia 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: nmpu HaBeaeHHi URL "http: /" Mmae OyTu BUKITIOUEHO).

binpmr geranpHy iHGOpMaIio 1moa0 oGopmiaeHHs Oi0miorpadiyHEX MOCHIAHB 3a CTHUIEM
Harvard British Standards Institution Mmoxxna 3uaiiTi Ha caiiti HayionansHoi 6ioniomexu Ykpainu

imeni B.I. Bepnaocwvkozo ta onnaiia reaeparopa nocuians Cite This For Me.

Penakuiiina xoJerisi: e-mail: lenkov_s@ukr.net

Hlpudr CXEMA O®OPMJIEHHS CTATEN
Y «(3BIPHUKY HAYKOBHUX ITPAIIb BIKHY»

YK HAyKOBHH CTYIiHb, BUEHE 3BaHHS
iHimia;M Ta npi3BuIe aBTOpPa (CMiBaBTOPIB)
Miciie po6oTu aBTOpa (CHiBaBTOPIB)

12 ot YK 32.973.202:07.681 0.T.H., npod. Crenanos C.B. (BIKHY)
K.T.H., C.H.c. YKpaiHeus O.B. (BIKHY)
k.T.H. Canenxo B.JI. (BIKHY)

12nT KEPYBAHHSA EJIEKTPOHHUMMU ITPUCTPOSAMMU 3A 1OITIOMOI'OIO

KHPHHI KECTIB
Anomayia 10 CTaTTi BUKOHYETHCS YKPaiHCBKOIO Ta AaHIJIICHKOI0 MOBaMH
(3aranmpHMIA 00csT KOkHOI He MeHII, HixK 1800 3HaKiB, BKIIFOYalOYH KITFOYOBI CIIOBA).
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11 oT /JIna  Kepyeamusa eneKmMpOHHUMU  RPUCMPOAMU, O CYYACHO20 KOPUCHLY8aAUad
Kypcus, 8AXMCIUGUMU KPUMEPIAMU € MaKi, AK: 3pyYHICMb ma npocmoma Kepyeanus. /[na mozo, w06
HcupHuil Haoamu Kopucmyeauegi MaKi MONCIUGOCHI maA 3PYUHOCMI 6 GUKOPUCHAHHI, € OO0CUMLDb

00UiNIbHOI0 PO3POOKA cucmemu, AKa 6 Hadaeana maki moycaueocmi. Kepysanns cucmemoio, saka
npauloc Ha OCHO8I Jcecmié, € HAO3BUYAIIHO NEPCHEKMUBHUM, MA MOXHCe CYHMEEO
nonezwiumu Kopucmyeauegi pooomy 3 Heio, MOMY W0 dHcecmu, AKi NOMPIOHI 01 KepyeaHHs
CUCHEMOI0, MOMCYMb OymuU THMYIMUGHO 3PO3YMITUMU KOPUCHY8AYesi, NOPIGHAHO 3 THWUMU
cucmemamu, AKi NPAYIOIOMs 3a 00NOMO2010 KOMOTHayill Kaaei.

/Jlna eupiwenna 3a0au KepyeanHs 3a 00NOMO2010 Hcecmis, NPONOHYEMbCA NPOZPAMHO-
anapamuuil KOMRIJIEKC, AKUl N00Y008aAHUI HA OCHOGI PI3HUX MOOYi8, KOMCEH 3 AKUX 6 CEOI0
yepey GUKOHYE GIONOGIOHY pOMb 6 cucmemi, HANPUKIA), 3HAXOOUmMb MOUKY IiHmepecy 3
MHOMCUHU YU SUPAxo0sye 2ubuny cuenu. Takodxnc y cucmemi € a0po, sKe gionosioac 3a ananiz
moougpikamopie ma scecmise. Ha ocnosi oanux mooynie cmae MoOMCIUBO CHMEOPUMU
cucmemy, AKa 06 npayloeana HAa OCHOBI dcecmie. Ane 018 cmeopeHHA uiei cucmemu,
nompiono  eupiwuumu  neeHi  3adawi, maxi AK:  cezmeHmauia,  CKejlemu3auyis,
cnocmepeycennsn. Koycna 3 akux micmumov 6 co0i 6i0noeioni mamemamuyHi mooeni ma
GU3HAYEHHA. 3anPONOHOGAHUN NPOZPAMHO-ANAPAMHUI KOMNIEKC 0N KEPYGAHHA NPUpPOOHiMU
scecmamu. Cymop npOZPAMHO-GRAPAMHO20 KOMRIEKCY NOJIAZAE 6 MOMY, W00 3a6e3neuumu
Kopucmyeaua maxum inmepgeiicom, w00 6iH GUKOHYBAE POOOMY 3HAXOOAYUUCHL YACHKOGO
8i0oaneno 6i0 poHouozo micuys, yu MAHIny106a8 IHCMPYMeHmamu Ha iocmani, moomo 3a
00nOMO02010 dcecmie. Buxkopucmanua npOnoOHO8aH020 RPOZPAMHO- ARAPAMHO20 KOMNIEKCY
00360/1uMb NOKPAWUMU NOKAZHUKW CHMEPUIbHOCHMI 6 Onepayiiinux, ni0sUuUmMU MeXHIUHY
0e3neKy nio uac 6UKOHAHHA 0e3nocepeoHboi pobomu Kopucmyeaua 3 NPUIAOAMU.

Kniouosi cnoea: wimyunuii inmenexkm, KOHmpoaepu, Mooy, yHcecmu, 21uOUHa cuyeHu,
mouka inmepecy, ananiz mooudikamopis, amaniz ncecmie, cecmenmauin, cKelemu3layis,
CROCHEPEeIHCEHHA.

BUKJIAZL OCHOBHOI'O MATEPIAJIY CTATTI
12 HEOBXIJIHI EJIEMEHTHU CTATTI:Bctyn Ta mocTaHoBKa mpobuevu (3agadi) y
nrT 3arajJbHOMY BHIJIsIII Ta 11 3B’A30K i3 BaKIMBHMHM HAYKOBUMH YHM NPAKTHYHHUMH
3aBAaHHSIMH; aHAJ3 OCTAHHIX OCIIDKCHD 1 myOsikaniil, B SKMX 3aM0YaTKOBAHO PO3B’sI3aHHSI
miei mpobieMu i HA IO COMPAETLCH aBTOP, BHU/AUIEHHS HEBHUpPIilIeHWUX paHille 4YacTHUH
3arajbHOi Npo0JieMH, STKHM NPHUCBAYYETbCA WS CTaTTH, (opMynaoBaHHA uijaeii crarri
(mocraHOBKa  3aBHAaHHA), BHUKJIAJA OCHOBHOTO MaTepiaqy JOCTITKeHHS 3 TOBHHM
OOI'PYHTYBAHHSIM OTPMMAHMX HayKOBHX PE3yJbTATiB; IX MPAKTUYHOI'O 3HAUEHHS Ta DPE3yJIbTaTiB
eKCIIepUMEHTa YW BIIPOBAKCHHS; BHCHOBKH 3 [IOCJHIKEHHs1 i TePCHeKTHBH MOAATBIINX
AocaimKeHb y nboMy Hanpsimky. Jlirepatypa. References.

YBAT'A! Tabnuri i pucyHKH APYKYIOTH ITCIISA TMOCHIIaHb. SIKIO y CTATTi KiJIbKa TaOJNIh
YM PUCYHKIB - iX HYMEpYIOThb. 3arojloBKM TalOJHIb 1 PUCYHKIB HEOOXiTHO PO3MIIIyBaTH MO

LEHTPY, @ HyMepallito TabiuIip npaBopyd Bix Tadmuui (ctuie normal, mpudt — Times New

Roman Ne 12). Pucynku nmoBuHHI OyTH BMKOHAHI 3a JomOMOroro peaakropa Word, 3rpymnoBasi i
SIBISITH CO00X0 OJMH Tpadiuauii 00’ekT. DOpMyIH Ta MO3HAYEHHS MO TEKCTy OOOB’SI3KOBO HaOWpatd 3a
noromororo Equation Editor - pegakTopa ¢opmynr Word, a He y TekcTOBOMY pexuMi. Y pemaktopi Gopmyn
MaloTh OyTH BCTaHOBJICHI TaKi MapaMeTpH - PO3MipH: 3arajJbHUN

12 pt. Benmuki ingexcu — 10 pt , mami ingexcu — 7 pt, Benuki cumBonu — 14 pt. mani cumBonu

10 pt: cTwib: TeKcT, GYHKINI, 3MiHHI, MaTpHUIli-BeKTopH, yucia — mpudt Times New Roman, mis
pemtH cTiiiB — mwpudT Symbol, IpU 1IbOMY: CTPOK. Ipelbki — mpsMi. Bemuki 3a po3MipoMm BHpa3u Ta
PIBHSHHS HEOOXiTHO 3aIMCyBATH y KiJIbKa PSIKIB.
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JITEPATYPA

[epmmit (ciMcok JiTepaTypu Ha MOBI OpHTriHANY JpKepena) — 3rigHo 3 HakazoM MOH Ne 40 Bin
12.01.2017 ra Biznosiguo xo JCTY 8302:2015 «Iudopmaris ta gokymenranis. bidmiorpadiune mocunaHHs:
3arayibHi OJIOXKEHHS Ta TIPaBUJIa CKJIAIaHHS»;

npyruit (REFERENCES ) 3 ypaxysauusm JICTY 8302:2015, nakazy MOH Ne 40 Big 12.01.2017 ta
MmikHapoaHoro ["apBapacekoro crumo BSI (British Standards Institution).

JITEPATVYPA:
11 ot
3PA30K
1. JlenkoB C.B., Tonok I.B., [luniapes B.M., Jlenkos €.C. MozemoBaHHS IPOIIECiB

BUTpPa4yaHHS Ta MOMOBHEHHS PeCypcCy yrpynyBaHHs TeXHIUHUX 00’ ekTiB. CucTeMu 030pO€HHS 1 BificbKoBa
TexHika. XapkiB. 2018. Bum. 1(53). C. 155 — 162.

2. Kupos I'.b., Jlenkos €.C., [{unapes B.M., [Iponierko S1.M. MoaentoBaHHs mporiecy BiIMOB
00’ €KTiB, IO BiTHOBITIOIOTKCS 3 i€PAPXITHOI0 KOHCTPYKTUBHOIO CTPYKTYPOI0. 30ipHUK HAYKOBHX IPAIlh
BiiicpkoBoro iHcTUTyTY KHiBChKOTO HallioHATFHOTO yHiIBepcuTeTy iMeHi Tapaca IlleBuenka. Kuis. 2017.
Bum. 55. C. 30-39.

REFERENCES:

11 oT
3PA30K

1. Lienkov, S.V., Tolok, 1.V., Tsytsarev, V.N. and Lenkov, Ye.S. (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(53), pp. 155-162.

2. Zhyrov, G.B., Lenkov, Je.S., Cycarjev, V.M. and Procenko, Ja.M. (2017), “Modeljuvannja
procesu vidmov ob’jektiv, shho vidnovljujut’sja z ijerarhichnoju konstruktyvnoju strukturoju” [Simulation of
the process of failure of objects that are restored with a hierarchical constructive structure], Zbirnyk
naukovyh prac’ Vijs’kovogo instytutu Kyi’vs’kogo nacional’nogo universytetu imeni Tarasa Shevchenka,
No. 55, pp. 30-39

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.
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Keywords: artificial intelligence, controllers, modules, gestures, depth of the scene, point of
interest, analysis of modifiers, gesture analysis, segmentation, skeletonization, observation.
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