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“The highest art of war is not to fight and win in all battles, but to undermine
the enemy’s resistance without fighting.”
Sun Tzu “The Art of War”

“World order exists to the extent that people believe in it.”
“Deterrence works through imagination, not through the use of force.”
Henry Kissinger

Abstract. The current stage of development of international security is characterised by a
profound transformation of the forms and methods of confrontation, within which intangible factors
of influence are becoming increasingly important. Under these conditions, the consciousness of a
person and society as a whole becomes a key object of targeted military-political actions, and the
struggle for control over thinking, ideas and values goes beyond traditional ideas about war. This
necessitates an urgent need for a scientific understanding of the evolution of cognitive warfare and
its place in the global security system, taking into account modern challenges and realities of the
military-political situation. Therefore, the main goal of the article is a comprehensive understanding
of the evolution of cognitive warfare as an independent dimension of the modern confrontation in the
global security system, revealing the role of cognitive operations as an instrument of geopolitical
dominance, as well as substantiating the need to form a holistic strategic vision of organising
cognitive warfare at the state level, taking into account the experience of the russian-Ukrainian war
and growing global threats. The main results of the article are that it: analyses scientific, military-
theoretical and political sources of awareness of the decisive role of consciousness in war; the main
terms and concepts in the modern understanding of cognitive warfare are formulated; an approach to
the formation of a general indicator of the effectiveness of cognitive influence (integral indicator of
consciousness possession) is proposed and a scale for its evaluation is determined; views on the
creation of special Cognitive Influence Forces (CIF) within the Armed Forces of Ukraine are
determined. The materials of the article may be useful to state authorities and the security and defense
sector, military and political leadership, scientists and analytical centers working in the fields of
military science, philosophy of war, international relations, security studies, education, for the
training of specialists in the field of strategic communications, information security and public
administration, civil society and the media.

Keywords: struggle for consciousness, military-political situation, military conflicts,
globalism, hybrid war, information war, information security, cognitive operations, cognitive
influence, international politics, international coalitions, defence capability, russian-Ukrainian war,
national security, criteria of defence adequacy, technological advantages, consciousness,
consciousness of the nation, stability of the state.

Introduction

The relevance of studying cognitive influence on individuals and nations is driven by the rapid
evolution of the forms and methods of armed confrontation in the modern world, within which human
consciousness, as well as national consciousness as a whole, is increasingly transforming into an
independent battlespace that directly affects the resilience of states, the behaviour of societies and the
outcomes of military political confrontations [1]-[35].

A comprehensive understanding of the phenomenon of cognitive warfare at the global level
emerged following the illegal occupation of the Autonomous Republic of Crimea and the outbreak
of war in eastern Ukraine in 2014, when information psychological and cognitive influence became
a key instrument in the preparation and conduct of military aggression. At the same time, the peak
awareness of the decisive role of cognitive confrontation occurred at the onset of the full scale
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invasion of Ukraine by the russian federation in 2022, which clearly demonstrated the capacity of
cognitive operations to shape not only the course of combat operations but also the resilience of states,
societies and international coalitions [1]-[19].

Today, amid the expansion of the geographical scope of military conflicts and crises, the
struggle for the consciousness of individuals and nations has acquired global characteristics. It is no
longer confined to individual regional wars or bilateral confrontations but increasingly encompasses
global consciousness as a whole. In effect, a global cognitive environment has emerged in which all
key actors of international politics operate, as current conditions have effectively removed constraints
on the use of cognitive influence tools by leading states, in the absence of clear limitations and
effective deterrence mechanisms. A distinctive feature of cognitive warfare is that influencing even
30 to 40 percent of a target audience, along with shaping 20 to 30 percent of individuals who remain
undecided or wavering, may already be considered a strategic victory over the consciousness of a
nation. Under such conditions, it is not only influence over the adversary’s audience that is decisive
but also the assurance of cognitive resilience within one’s own society, as this constitutes the
foundation of effective cognitive confrontation. Vulnerability of internal consciousness automatically
reduces a state’s defence capability regardless of its military or economic strength.

It is therefore no coincidence that leading global actors such as the United States, russia and
China view human consciousness as a strategic resource and systematically invest significant portions
of their national potential, estimated at 5 to 10 percent of GDP, into shaping, maintaining and
transforming both their own national consciousness and that of other nations. In this context, the
absence of a well formed national consciousness effectively precludes the existence of a state, as
statehood is fundamentally grounded in the conscious willingness of a nation to possess, sustain and
defend its own country.

At the same time, cognitive influence, while not new in its essence, has today evolved into one
of the most effective and essential forms of strategic weaponry. A state’s lag in both internal and
external domains of cognitive warfare significantly complicates armed confrontation in the event of
its escalation, since achieving dominance over the adversary’s consciousness or gaining control over
the consciousness of its key audience often creates the conditions for attaining strategic objectives
without complete military defeat or total occupation of territory [20]-[21], [28], [34]. Strategic
miscalculations in cognitive warfare pose a particular danger, as their consequences may be
irreversible. 11l considered or situational actions in the domain of cognitive influence can trigger
cascading global processes, erode international norms and rules, and effectively legitimise similar
actions by other states [28], [32]. A telling example in this regard is the russian federation, which,
while concentrating its main efforts on the Ukrainian direction, simultaneously lost the capacity for
effective cognitive response to other regional and global developments, including Syria, the Middle
East and Latin America, thereby demonstrating the limitations of even major powers in the event of
strategic miscalculations. In this context, the study of the evolution of cognitive warfare within the
system of global security is of critical importance, as it enables an understanding of consciousness as
a key battlespace of present and future confrontation and supports the development of scientifically
grounded approaches to the strategic planning of cognitive influence under conditions of increasing
instability in the world order.

At the present stage of the development of the military and security environment, Ukraine
recognises the critical importance of the struggle for consciousness as one of the key domains of
confrontation in a new generation of warfare. The practical experience of countering russian
aggression since 2014, and especially under conditions of the full scale invasion since 2022, has
demonstrated the decisive influence of cognitive operations on societal resilience, the level of national
mobilisation and international support for the state. At the same time, this awareness has not yet been
transformed into a coherent strategic vision for the organisation and conduct of cognitive warfare.

At present, Ukraine lacks systematic and conceptually formalised approaches to the
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development of cognitive confrontation, both with the russian federation and with other potential
sources of threat. This applies to both the external dimension, aimed at influencing international
audiences and the adversary’s human resources, and the internal dimension, which must ensure the
cognitive resilience of the nation and protection against destructive influence. The fragmentation of
approaches, the absence of a unified planning centre and the lack of long term forecasting
significantly reduce the effectiveness of state efforts in this domain. The current situation creates
objective preconditions for immediate response and proactive strategic anticipation of cognitive
influence activities targeting both national consciousness and the perceptions and behavioural
patterns of the adversary’s personnel. The implementation of such an approach requires not only
regulatory and methodological support but also the establishment of specialised military formations
and civil military institutions capable of professionally planning, coordinating and conducting
cognitive warfare.

The presence of such structures would enable the systematic organisation of cognitive
confrontation, timely identification of threats and their mitigation or substantial reduction in the short
and medium term, thereby creating a strategic advantage without the use of excessive military force.
Under these conditions, the struggle for consciousness emerges not as a supporting element but as an
independent instrument for ensuring national security and state resilience.

Thus, the primary objective of this article is to provide a comprehensive understanding of
the evolution of cognitive warfare as an independent dimension of modern confrontation within the
global security system, to reveal the role of cognitive operations as an instrument of geopolitical
dominance and to substantiate the necessity of forming an integrated strategic vision for organising
cognitive warfare at the state level, taking into account the experience of the russian Ukrainian war
and the growing global threats.

Materials and Methods

According to the analysis of scientific, military theoretical and political sources, the recognition
of the decisive role of consciousness in warfare emerged long before the appearance of modern terms
such as “cognitive operations” or “information warfare” [1]-[35]. In different historical periods, this
idea was expressed through concepts of morale, fighting spirit, political will, legitimacy, identity and
control over mass perceptions.

Early historical sources emphasised that consciousness is a prerequisite for victory. The earliest
works focusing on the targeting of the adversary’s consciousness are represented by the writings of
Sun Tzu. In The Art of War (5th century BC), the principle was first clearly articulated that “the
supreme art is to subdue the enemy without fighting”. This provision effectively constitutes the first
systematic concept of struggle for consciousness, where deception, demoralisation, undermining trust
in leadership and the imposition of false perceptions are regarded as primary instruments of warfare.

The further development of this idea can be observed in the works of Carl von Clausewitz, who
in On War defines war as the continuation of policy by other means. In his approach, the
consciousness of the nation and political will form the foundation of a state’s capacity to wage war.
Clausewitz explicitly notes that defeat begins not with the destruction of the army but with the loss
of the will to resist.

The twentieth century shaped the understanding that mass consciousness is an object of
systematic influence. Sources from the first half of the twentieth century demonstrate the transition
from an intuitive understanding of the importance of consciousness to its institutionalised application.
The works of Harold Lasswell, particularly his studies of propaganda during the First World War,
laid the scientific foundations for analysing influence on mass consciousness as a tool for
mobilisation, demobilisation and the justification of violence.

In parallel, Edward Bernays, drawing on Freud’s psychoanalytic theory, viewed the
manipulation of consciousness as a normal element of both democratic and wartime processes. His
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work clearly introduced the idea that control over public perceptions enables the management of
behaviour without direct coercion.

The Second World War and the Cold War, as reflected in the works of Western and Soviet
authors, ultimately consolidated the perception of consciousness as a strategic resource. Concepts
such as psychological operations, political warfare and ideological confrontation became integral
components of national security doctrines [28]-[33].

By the late twentieth and early twenty first centuries, the terms national identity narratives and
soft power became firmly established. In the works of Joseph Nye, the concept of soft power shifted
the focus from direct coercion to the attractiveness of values culture and models of the future. In this
context, the consciousness of a nation is viewed not only as an object of protection but also as an
instrument of influence on others [22].

Philosophical approaches of Michel Foucault and representatives of post structuralism
complemented military political analysis by interpreting power as the ability to shape discourses
norms and “truth”. This became the theoretical foundation for the modern understanding of the
struggle for consciousness as a struggle for the right to define reality.

russia has not remained aside from this domain, as its intellectual tradition considers
consciousness a field for domination over both its own population and others. A distinct group of
sources is formed by russian military theoretical works, particularly those associated with the so
called Gerasimov doctrine [28]-[29]. In these works, the consciousness of the adversary is directly
defined as the primary target of influence, while the boundary between war and peace is effectively
erased. These authors view cognitive and informational operations as a means of paralysing a nation
without formally declaring war. These sources make it clear that the russian Ukrainian war is not an
anomaly but the implementation of a long term strategy aimed at destroying Ukrainian identity and
replacing historical memory.

Ukrainian academic sources clearly define how painful the experience of identity loss has been
for Ukraine and emphasise the necessity of restoring national consciousness. Ukrainian research,
particularly after 2014, has focused on national resilience information security and cognitive threats.
In the works of Ukrainian military scholars philosophers and sociologists, national consciousness is
regarded as an integral factor of state defence capability. These studies emphasise that historical
defeats of Ukraine were largely linked not to a lack of resources but to the degradation of national
consciousness prolonged existence within ayxwuii semantic frameworks and the absence of a
systematic policy for protecting identity [1]-[10], [30].

Analysis of theoretical research allows for the formation of a historical description of key terms
such as consciousness national consciousness and struggle for consciousness. In classical
understanding within philosophy and psychology, consciousness was defined as the ability of an
individual to perceive reality and oneself within it, as seen in the works of Descartes and Kant. In
military political sources of the twentieth and twenty first centuries, consciousness is interpreted more
broadly as a set of perceptions beliefs emotions and readiness to act that can be subject to deliberate
influence, as reflected in the works of Lasswell and Foucault. In turn, the concept of national
consciousness is formed at the intersection of sociology political theory and security studies. In
modern sources, it denotes collective identity historical memory a system of values and visions of the
future that determine societal behaviour under crisis conditions.

In early sources, the concept of struggle for consciousness was not formally defined but existed
implicitly in the works of Sun Tzu and Carl von Clausewitz [21], [20]. In contemporary research, it
is defined as a purposeful activity by states or non state actors aimed at changing undermining or
protecting the system of perceptions and decisions of another nation. Unlike earlier interpretations,
today the struggle for consciousness is recognised not as a supporting element but as an independent
domain of confrontation.

The results of the literature review indicate that the struggle for consciousness has historically
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evolved from an intuitive instrument of warfare into a central element of national and global security.
The war of russia against Ukraine has become a concentrated example of this evolution, where the
outcome of confrontation is determined not only on the battlefield but within the cognitive domain.

For Ukraine, this analysis confirms that the future security of the state depends not only on the
ability to defend its own consciousness but also on the capacity to act proactively in shaping narratives
identity and meaning both domestically and globally.

Results and Discussions

As the transformation of the nature of armed conflicts and the growing role of non material
security factors become a central object of confrontation, the consciousness of individuals and nations
is increasingly emerging as the ultimate outcome of conflict. This situation necessitates a clear
terminological distinction between concepts describing processes of cognitive influence, cognitive
confrontation and their place within the global security system. In this regard, Table 1 presents the
key terms and concepts reflecting the contemporary understanding of cognitive warfare, taking into
account the current military political environment and the experience of recent armed conflicts.

Classically, the idea is interpreted in such a way that undermining the cognitive unity plans or
will of the adversary may at times be more valuable than the direct application of force.

The conditions of the full scale war of russia against Ukraine demonstrate that modern armed
confrontation extends far beyond the traditional physical battlefield. Alongside the use of military
force, increasing importance is attached to systematic and targeted influence on the consciousness of
individuals society and the nation as a whole, which necessitates a scientific rethinking of the relevant
conceptual and categorical framework. In the twenty first century, consciousness itself is becoming
both a key object and a resource of war, while the struggle for its formation is emerging as one of the
decisive factors of a state’s strategic resilience.

The terms and concepts presented in Table 1 reflect the modern understanding of cognitive
warfare as a systemic phenomenon that integrates informational psychological cultural value based
and meaning centred dimensions of confrontation.

Some of these are refined interpretations of already established categories such as
consciousness informational influence and psychological operations, yet under contemporary
conditions they require expanded interpretation in light of the globalisation of the information space
the development of digital technologies social media and artificial intelligence. Other terms are
relatively new to the national academic and security discourse but in practice describe processes that
are already actively employed by the adversary within the framework of hybrid and cognitive
aggression against Ukraine.

The relevance of the proposed terminological framework is driven by the fact that russia is
waging not only a war for territory against Ukraine but also a war for meaning identity and historical
memory, seeking to dismantle national consciousness demoralise society undermine trust in state
institutions and deprive Ukrainians of confidence in their future. Under such conditions, the absence
of a clear scientifically grounded understanding of such phenomena as the cognitive front cognitive
resilience cognitive sovereignty and cognitive dominance significantly limits the state’s ability to
build an effective system of counteraction.

The growing importance of understanding human and national consciousness as a strategic
resource and the last line of state security cannot be overstated. Even under conditions of military
losses and economic exhaustion, the preservation of societal cognitive resilience determines a state’s
ability to sustain resistance, conduct mobilisation, maintain international coalitions, and ultimately
achieve long term victory. For this reason, such concepts as cognitive mobilisation, cognitive
demoralisation, and the war for societal thinking possess not only theoretical but also direct practical
significance for the national security and defence system of Ukraine.
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Table 1. Key Terms and Concepts in the Contemporary Understanding of Cognitive Warfare

Term/ Concept

Contemporary Interpretation

Consciousness

The ability of an individual to perceive oneself and the surrounding world, form representations of reality,
evaluate events, make decisions and bear responsibility for them. In the twenty first century, consciousness
is shaped not only by rational thinking but also by a system of values, emotional responses, historical
memory and the influence of the information environment, media and targeted cognitive operations.

National
Consciousness

The collective perception of a community about itself, its origin, values, history, enemies and allies,
acceptable limits of compromise and the image of a desired future. It includes national identity, language,
culture, historical memory and the willingness to defend the state. A nation without a chopmoBana
consciousness is vulnerable to cognitive subjugation.

Struggle for National
Consciousness

A systemic confrontation for the right to shape, transform or preserve a nation’s perceptions about itself
and the world. It is implemented through informational and media influence, historical narratives,
education, culture and manipulation of fear, hatred or guilt. In modern wars, this struggle often determines
a society’s readiness to resist or capitulate.

Cognitive Warfare

A form of strategic confrontation aimed at altering thinking, perception, values and behaviour of
individuals, groups and nations in order to achieve political, military or geopolitical objectives without
necessarily applying direct military force.

Cognitive Warfare in
the Global Security
System

A globalised dimension of confrontation in which cognitive operations are used as a tool to influence
international stability, alliances, state institutions and global public opinion, extending beyond individual
regional conflicts.

Cognitive Operations

Purposeful, planned actions carried out by state or non state actors aimed at shaping, distorting or
destroying the perceptions, beliefs and behavioural models of a target audience. They may be conducted
in both peacetime and wartime.

Cognitive Influence

The process of influencing the thinking, emotions and behaviour of an individual or community through
information, symbols, images, narratives, language and social practices in order to achieve a
predetermined outcome.

Human
Consciousness as a
Strategic Resource

The aggregate intellectual, value based and motivational potential of a population that determines a state’s
capacity for resistance, mobilisation and recovery. In contemporary conditions, it is considered alongside
economic, military and technological resources.

Consciousness as a
Battlefield

A concept according to which human thinking, perceptions and values become objects of targeted military
political influence, and the outcome of confrontation is determined not only in the physical domain but
also in the mental domain.

Cognitive Dominance

A state in which one side is able to impose its own interpretation of reality, norms of behaviour and
frameworks of thinking on another side, limiting its ability to make independent decisions and resist.

Cognitive Front

The totality of directions, channels and instruments of conducting cognitive warfare through which
influence is exerted on the consciousness of the population, elites, military personnel and the international
community.

Global Cognitive
Front of
Confrontation

The global level of cognitive competition in which leading states compete for control over global
narratives, values and models of human development.

Cognitive Superiority

The ability of a state or coalition to more effectively shape its own and the adversary’s consciousness,
maintain resilience to external influence and employ cognitive tools to achieve strategic objectives.

g?gnr;']%\r/ﬁq ation of The process of changing the nature of warfare in which not only armed actions but also the struggle for
Modern Warfare thinking, beliefs and the moral resilience of societies become decisive.
Cognitive The set of offensive and defensive actions in the domain of consciousness aimed at protecting one’s own

Confrontation

cognitive sphere and disrupting that of the adversary.

War for Societal
Thinking

A form of warfare in which the object is the collective perceptions, values and decisions of social groups
and nations, and the outcome is determined by the ability to control meanings and interpretations of events.

Consciousness as the
Last Line of State
Security

A conceptual proposition according to which the preservation of national consciousness and cognitive
resilience of society is a decisive condition for the survival of the state in hybrid and cognitive wars.

Cognitive Resilience

The ability of a society to resist manipulation and maintain value coherence and integrity.

Cognitive Security

The state of protection of the consciousness of individuals, society and the state from destructive influence.

Cognitive . ., . .

Mobilisation The process of forming a society’s readiness for prolonged confrontation.

Cognitive . . s . .
Demoralisation The deliberate undermining of belief in victory, the state or the meaning of resistance.
Cognitive

Sovereignty

The ability of a state to independently shape its own informational and semantic space.

Equally important is the global dimension of cognitive warfare. Today, Ukraine is positioned
at the centre of the global cognitive front, where competition unfolds over international support,
interpretation of the causes and consequences of war, the construction of images of the aggressor and
the victim, and the future architecture of global security. In this context, the development of a national
scientific approach to cognitive warfare is essential not only for protecting national interests but also
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for achieving cognitive superiority in a broader geopolitical dimension.

Thus, the systematisation, clarification, and introduction into scientific discourse of the terms
presented in Table 1 constitute an objective necessity shaped by the nature of modern warfare,
Ukraine’s experience in countering hybrid aggression, and the need to establish a coherent theoretical
and methodological foundation for state policy in the field of cognitive security. At present, Ukraine
must not only respond to cognitive threats but also proactively develop its own school of thought in
this domain, transforming wartime experience into a source of strategic advantage.

In modern warfare, the struggle for consciousness becomes decisive, as it determines whether
societies are willing to continue or abandon war, support or resist political decisions, mobilise or
become demoralised. Unlike classical military metrics, cognitive outcomes are probabilistic and mass
in nature; therefore, they are assessed through the proportion of audiences exhibiting specific
attitudes.

1. Adversary Audience:

25-30% anti war sentiment represents a critical threshold at which internal narrative conflict
emerges, the legitimacy of war is undermined, and pressure on political leadership increases. This
group may remain passive but contributes to the spread of doubt, demoralisation of the majority, and
erosion of support for war.

20-40% neutral attitude toward war. In cognitive warfare, neutrality signifies a latent defeat for
the aggressor, as it reduces mobilisation potential, lowers willingness to endure losses, and weakens
support for coercive measures.

Combined effect (45-70%) indicates a loss of cognitive dominance by the adversary, even in
the absence of mass protests.

2. Ukrainian Audience:

Over 40% resilient consciousness constitutes the core of national resilience. This segment
resists demoralisation, maintains trust in statehood, and accepts prolonged hardship as necessary. It
represents the minimum threshold required for sustained resistance and effective governance.

20-30% active support for the war of liberation forms the mobilisation core. This group
generates military, volunteer, and informational capacity, shapes the moral climate, and produces
meaning and examples for society. Without it, resilience risks degrading into passive survival.

Key Supporting Cognitive Indicators:

Over 40% informational losses of the adversary indicate declining propaganda effectiveness,
loss of trust in official narratives, and fragmentation of informational cohesion;

Over 80% transparency of decision making (own side) is a critical condition for preventing
internal cognitive disruption, countering disinformation, and maintaining public trust even under
crisis conditions.

The overall effectiveness of cognitive influence during cognitive operations is measured as an
integral indicator of control over audience consciousness.

This indicator consists of two interconnected subsystems:

Consciousness of one’s own nation (resilience + mobilisation);

Consciousness of the adversary nation (demoralisation + neutralisation).

The overall indicator of cognitive influence effectiveness (i.e., the formation of consciousness)
can be represented as an additive convolution with weighting coefficients of its main components:

EM)=fW, ,W,)=a W, +S-W,, 1
where a;, ¢, — weighting coefficients of the effectiveness indicators of cognitive influence
(formation of consciousness) for the own nation (W, ) and the adversary nation (W, ),a+f=1

(recommended values a =0,6, #=0,4).
The formation of the indicator of the consciousness of one’s own nation can be expressed as:

13


https://portal.issn.org/resource/ISSN/2786-9318
https://portal.issn.org/resource/ISSN/2786-9326

ISSN (print): 2786-9318
ISSN (online): 2786-9326

Military Science. Vol. 4 No.1 (2026)

The Central Research institute

of the Armed Forces of Ukraine

W, =4, S+A, M+1,T, (2
where 4, 1,, 4, —weighting coefficients of the respective indicators: S — cognitive resilience (the
proportion of the population that does not succumb to panic, preserves values and trust in the state);
M — cognitive mobilisation (the proportion of citizens ready for active participation in the struggle);
T — trust and transparency (the level of trust in governmental decisions and their perception as
legitimate and necessary); recommended weights 1,=0,4, 14 ,=35,1.,=0,25.

The formation of the indicator of the adversary’s national consciousness can be expressed as:

Wi=p S+, M+pu,T, €©)
where u,, 1, 1, — weighting coefficients: D — cognitive demoralisation (the proportion of the
adversary population that has lost belief in the purpose of the war); N — neutralisation of war support
(the proportion of the population holding neutral or passive positions); / — informational losses (the
level of loss of trust in official propaganda and information sources); recommended weights:
1,=0,25 u, =40, 1 ,=0,35.

The general evaluation scale for the integral indicator of cognitive influence effectiveness is
presented in Table 2.

Table 2. Evaluation Scale of the Integral Indicator of Cognitive Influence Effectiveness (Control over
Consciousness)

Value of the Integral Indicator Value of the Integral Indicator
<04 Cognitive vulnerability of the state
0,4-0,6 Parity in cognitive confrontation
0,6-0,8 Cognitive superiority
>0,8 Cognitive dominance

The proposed system of indicators enables a quantitative assessment of the struggle for
consciousness, facilitates the integration of the cognitive dimension into the system of military
strategic analysis, and allows a transition from an intuitive understanding of cognitive warfare to a
manageable and measurable process.

In the context of the ongoing transformation of military and political confrontations, the
cognitive dimension is increasingly emerging as an independent domain of geopolitical competition.
Cognitive operations are no longer merely auxiliary tools of informational influence; they have
evolved into a system forming mechanism for achieving strategic advantage, as they target not only
the information environment but also the deliberate transformation of consciousness, thinking
patterns, and behavioural models of individuals, social groups, and entire nations. By influencing
perceptions of reality, value systems, identity, and decision-making logic, cognitive operations enable
states to shape favourable environments for the pursuit of geopolitical interests, impose advantageous
interpretations of events, and undermine the adversary’s capacity for organised resistance even before
or without large scale military engagement.

Therefore, cognitive operations should be regarded as an instrument of geopolitical dominance,
capable of controlling the dynamics, duration, intensity, and outcomes of conflicts. By shaping
collective perceptions regarding legitimacy, justice, fear, losses, and future prospects, the actor
conducting cognitive influence gains the ability to indirectly control political and military decision
making of the opponent through altering their internal logic of threat perception and opportunity
assessment. In this sense, the struggle for control over consciousness becomes no less important than
the struggle for territory or resources.

The war of the russian federation against Ukraine represents a demonstrative case of the
evolution of cognitive confrontation within a large scale geopolitical conflict. The application of
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cognitive operations by the aggressor has been systemic and long term, encompassing efforts to
delegitimise Ukrainian statehood, erode national identity, impose distorted historical narratives,
construct the image of the “artificiality” of the Ukrainian nation, and promote the inevitability of
external control. Following the onset of open armed aggression, cognitive pressure intensified further,
manifesting in attempts to demoralise the population and armed forces, discredit political leadership,
manipulate narratives of losses, war fatigue, and the perceived futility of resistance, as well as
influence international perceptions of the conflict in order to reduce support for Ukraine.

At the same time, Ukraine’s experience demonstrates that effective counteraction in the
cognitive domain can serve as a source of asymmetric advantage even under conditions of limited
resources. The consolidation of national identity, clear articulation of value orientations, strategic
communications, symbolic actions, and leadership discourse have contributed to the formation of a
high level of societal resilience and the preservation of the will to resist during a prolonged war. This
confirms that cognitive resilience of society is a critical element of military and national security, and
its erosion or strengthening directly affects the course and outcomes of armed confrontation.

Against the backdrop of increasing global hybrid threats, the proliferation of digital
technologies, and the use of artificial intelligence to manipulate informational and cognitive
processes, the formation of a comprehensive strategic vision for organising cognitive warfare at the
state level becomes particularly relevant. Fragmented measures in the field of information policy or
psychological protection are no longer sufficient to ensure an adequate level of state resilience. What
is required is an integrated system, in which the cognitive dimension is organically embedded into
the overall architecture of national security and defence, with clearly defined functions, authorities,
and responsibilities among state institutions, the security and defence sector, as well as educational,
cultural, and informational domains.

The development of such a strategic vision presupposes a combination of defensive and
offensive approaches in cognitive confrontation, reliance on scientifically grounded methodology,
interdisciplinary research, and systematic forecasting. Without this, the state remains vulnerable to
long term cognitive attacks capable of gradually eroding national identity, critical thinking, and
societal cohesion even in the absence of active hostilities.

Within this framework, cognitive operations should be considered as a complex of
interconnected types of influence. One of the fundamental categories includes operations aimed at
changing or destroying identity, targeting perceptions of belonging, historical memory, and value
orientations. These are achieved through the substitution of narratives, discrediting of symbols and
national heroes, and the imposition of alternative models of self identification. Closely related are
operations aimed at shaping perceptions of reality, the purpose of which is to construct a worldview
favourable to the influencing actor by manipulating causal relationships, normalising aggression, or
distorting the assessment of risks and threats.

A significant role is played by operations designed to undermine the will to resist, targeting the
demoralisation of the population, military personnel, and political leadership through the cultivation
of fear, fatigue, hopelessness, and the perception of the inevitability of defeat. In parallel, operations
are conducted to influence decision making processes, targeting the cognitive mechanisms of strategic
and operational thinking of elites, implemented through information overload, the imposition of false
dilemmas, or inducement toward erroneous or untimely decisions. A separate category consists of
long-term cognitive erosion operations, designed for strategic and intergenerational impact. These are
implemented through educational, cultural, and media channels and gradually transform value
orientations and the level of critical thinking within society.

In summary, in the context of modern warfare and global confrontation, cognitive operations
are becoming a key factor in achieving geopolitical advantage. The war of the russian federation
against Ukraine convincingly demonstrates that the outcome of confrontation is determined not only
by material resources or military power, but also by the state of societal consciousness, the level of
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resilience, and the ability to withstand external cognitive pressure. Accordingly, the formation of a
comprehensive, systematic, and institutionally embedded state policy in the field of cognitive warfare
is not optional, but an objective necessity for ensuring national security, strategic resilience, and long-
term competitiveness of the state.

Therefore, it is necessary to outline mepcriektuBu (prospects) for Ukraine in creating an
effective system of cognitive confrontation under the conditions of the ongoing war.

Modern wars are increasingly conducted within the information and cognitive domain,
encompassing the shaping of public decision making, undermining the adversary’s morale,
demoralisation, disruption of logistics through deception, and the construction of strategic narratives.
All these effects produce tangible operational and strategic outcomes. Given that the adversary (the
russian federation) actively employs informational tools in combination with cyber and electronic
warfare, Ukraine requires a centralised, highly professional, and ethically grounded institutional
mechanism capable of both strategic response and proactive influence.

Therefore, under current conditions, it is necessary to consider the establishment within the
Armed Forces of Ukraine of a specialised branch or force, for example, the Cognitive Influence
Forces (CIF). However, such a structure must be developed in a deliberate and balanced manner: not
as “another headquarters,” but as an interagency, operationally capable, and long-term oriented force

component with a clearly defined mandate, legal constraints, and accountability mechanisms.

Reference: Cognitive influence refers to targeted actions (communication, informational, technological, and
organisational) aimed at shaping perceptions, representations, evaluations, decision-making, and behaviour of specific
audiences through eozodeticmsue on cognitive processes (attention, memory, judgment, and risk assessment). The key
distinction lies in the focus not merely on “messages,” but on the modification of decision-making mechanisms:
(Perception — Interpretation — Action). This concept encompasses: traditional psychological operations; information
manipulation; algorithmic pressure (social media, recommendation systems); bot networks and automated amplification;
deepfake technologies and Al-driven manipulation; attacks on decision-making processes at individual and institutional
levels.

Information-psychological influence and information-psychological operations (IPO and
PSYOP) traditionally focus on the delivery of specific messages, the formation of narratives, and the
influence on emotions and morale (i.e. “what to say” and “to whom”). Such an approach is widely
described in russian and Soviet doctrines as “information-psychological pressure (influence)”.

Cognitive influence and cognitive warfare are considered more broadly, namely how
information, technologies (algorithms, bots, deepfakes), infrastructure, and organisational actions
alter the very process of perception and decision-making within target systems, specifically
individuals, groups, and institutions. This includes, but is not limited to, information-psychological
measures.

Cognitive influence is broader and more conceptual, whereas information-psychological
influence represents a practical subset of instruments used to achieve cognitive effects.

Let us consider examples of foreign experience in establishing and organising processes of
cognitive influence on internal and external audiences within the framework of cognitive operations
as instruments of geopolitical dominance across various territorial scales (from a specific region to
the global level as a whole).

The United States has long developed psychological operations (PSYOP), information
operations (10), and Civil Affairs forces capable of planning and executing tactical, operational, and
strategic influence campaigns (for example, USACAPOC and Information Operations units — the
United States Army Civil Affairs and Psychological Operations Command). Their primary tasks
include conducting cognitive and information influence in conflict zones, supporting combatant
command through the provision of analysis and influence tools, organising civil-military cooperation,
and assisting in stabilisation operations following combat activities. In essence, USACAPOC
represents an American analogue of structures that could, within the Armed Forces of Ukraine, be
responsible for integrating cognitive influence and CIMIC functions.
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The United Kingdom has established the UK Strategic Command and the concept of
“information advantage”, which integrates specialised capabilities to achieve informational
superiority (a strategic command that unifies covert and integrated capabilities).

In 2015-2016, the PLA Strategic Support Force was established by China as an integrated
structure encompassing space, cyber, electronic warfare, and psychological/information operations,
designed to generate synergy across capabilities.

In 2017, russia created “information operations forces” and cyber forces within the Ministry of
Defence, forming a system that incorporates the MoD, GRU, FSB, private networks, troll farms,
media outlets, and other instruments. This represents more of a “hybrid ecosystem” than a single unit.

Leading states integrate cyber capabilities, electronic warfare, psychology, and strategic
communications into unified organisational structures or ensure their close coordination at the
strategic level.

The “Cognitive Influence Forces of the Armed Forces of Ukraine” as a distinct branch of
service should possess a clear hierarchy, budget, personnel, and doctrine; however, this requires
extensive legislative development and resources.

Such a structure should function as a joint component within the General Staff of the Armed
Forces of Ukraine or Ministry of Defence of Ukraine (Joint Cognitive Operations Command) in order
to ensure coordination among Land, Air, Cyber, Special Operations Forces, Air Assault Forces, and
civilian agencies.

It is advisable to begin as a separate interagency joint force, with the prospect of evolving into
a distinct branch of service as tasks and authorities expand. This approach would provide flexibility,
rapid integration, and a sound legal foundation.

Figure 1 presents a proposed prospective structure of the Cognitive Influence Forces Command
of the Armed Forces of Ukraine, while the tasks and, in part, the functions of the main components
of this system within the General Staff of the Armed Forces of Ukraine are outlined below.

1) Command and Planning (HQ Cognitive Operations).

strategic planning over decades (meta-narratives, timelines, points of influence);

coordination with the General Staff of the Armed Forces of Ukraine, the Ministry of Defence
of Ukraine, the Security Service of Ukraine, the Ministry of Foreign Affairs, and civilian institutions
(public security centres, the National Council on Television and Media).

2) Operational Units (Execution).

psychological operations units (PSYOP/IO teams) — production of messages and targeted
delivery (media, social networks, field campaigns);

cognitive-analytical groups — social and behavioural research, linguistic localisation, audience
targeting;

cyber and electronic warfare (EW) integration — technical support of operations in cooperation
with cyber units;

SIGINT (Signals Intelligence) — intelligence based on signal interception (radio, telephone,
internet, satellite channels, adversary tactical communications systems); GEOINT (Geospatial
Intelligence) — intelligence based on geospatial information (satellite and aerial imagery, maps, data
from drones, sensors, GPS); HUMINT liaison (Human Intelligence) — human-source intelligence, i.e.
acquisition of information from individuals: witnesses, informants, agents in the adversary’s rear;

field influence teams — operations within the theatre (psychological pressure along the
adversary’s rear areas, engagement with the local population).

3) Research and Development Centre (Behavioral & Influence Lab).

experts in psychology, linguistics, sociology, and AI/ML for retargeting (application of
machine learning algorithms and artificial intelligence for automated and personalised delivery of
messages or content to audiences that have previously interacted with specific services or materials),
narrative analysis, message testing, and ethical assessment;
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data provenance and audit trail (records of actions, evidentiary base) to ensure legal and
international protection of operations.

4) Strategic Communications and PR Coordination.

liaison with official channels (MoD press centre, government institutions), ensuring compliance
with national legislation and principles of non-interference and avoidance of unintended influence on
civilian populations.

5) Legal and Ethical Department.

comprehensive legal assessment of each campaign (domestic and international law),
mechanisms for transparency and accountability.

6) Training, Education and Doctrine.

centre for training and certification of specialists (psychologists, data specialists, 10 operators),
development of doctrinal documents.

7) Coordination with Civil Institutions and Allies.

6e3nepepsHa iHTerpauis 3 MBC, CBY, M3C, HBY, meniaperynstopamu Ta MiKHApOJIHUMU
naptaepamu (NATO StratCom, UK, US liaison).

The core personnel should be formed from specialists in the following fields: psychologists
(social/clinical), linguists, anthropologists, sociologists; data scientists, Al engineers, user experience
researchers (UX/UX researchers); information support officers, PSYOP operators; journalists,
speechwriters, crisis communicators; cyber engineers, electronics specialists; legal experts and ethical
auditors.

The initial phase of establishing the Cognitive Influence Forces Command (rapid deployment)
creation within the General Staff of the Armed Forces of Ukraine of a separate “Cognitive Operations
Centre” with interagency authority. This enables operational coordination without a lengthy
legislative process.

Subsequently, within 0.5-1 year, it should be transformed into a “Cognitive Influence Forces
Command” with several regional groups.

Further, within 1-2 years, it should be formalised as a distinct branch of service with dedicated
state funding, personnel, and standards.

The Cognitive Influence Forces Command must be closely subordinated to and coordinated
with the General Staff of the Armed Forces of Ukraine.

The Security Service of Ukraine and the Ministry of Information Policy, as well as the Centre
for Countering Disinformation, should maintain coordination capabilities within the civilian domain,
alongside a clear division of responsibilities (the Ministry of Defence should focus on military
missions, while civilian agencies should be responsible for organising the national information
environment for the population).

The Cognitive Influence Forces of the Armed Forces of Ukraine are designed to achieve
informational and psychological advantage over the adversary through systematic influence on their
consciousness, motivation, and behaviour, as well as to enhance the resilience of Ukrainian society
under conditions of war.

The main areas of activity of the Cognitive Influence Forces in the Armed Forces of Ukraine
can be defined as follows:

Influence on the adversary: shaping a critical attitude toward aggression and reducing support
for military actions among enemy military personnel and civilians; weakening the moral and
psychological potential of the enemy and disrupting decision-making processes; countering hostile
propaganda, disinformation, and cognitive manipulations.

Protection and support of the Ukrainian audience: increasing the population’s resilience to
informational attacks and psychological pressure; ensuring transparency of decisions and
communications regarding defence and state actions; preventing loss of informational advantage and
supporting the moral and psychological condition of the Armed Forces of Ukraine and the civilian
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population.

Analytical and research activities: utilisation of modern technologies (artificial intelligence,
analytics, modelling) to forecast adversary reactions; supporting the Armed Forces of Ukraine
command in decision-making based on integrated intelligence and analytical data; developing
innovative cognitive influence methods in accordance with international law and NATO standards.

Chief of Directorate
[ |

Deputy Chief of Research ] Deputy Chief of Technical Support

Technology, Cognitive Operations,

Operational Planning and ogn )
and Communications Directorate

Intelligence, Analysis, and

Coordination Directorate

Effects Directorate

Operational Planning
—1 and Crisis Response
Branch

Cooperation and
Coordination Branch

Intelligence and
Integrated Data Branch

Analytical and
Foresight Branch

Branch of Cognitive
Operations and
Strategic
Communications

Branch of Technology
and Cyber Support

Foresight and Scenario
Planning Branch L

Assessment and | Branch of Logistics and
Metrics Branch Technical Support

Figure 1. Draft Prospective Structure of the Cognitive Influence Forces Command of the Armed
Forces of Ukraine

The key effect is the creation of systemic and controlled influence on the consciousness and
behaviour of both the adversary and the population, enhancing the effectiveness of national defence
and contributing to the accelerated conclusion of hostilities under conditions favourable to Ukraine.

The primary goal of establishing the Cognitive Influence Forces is to ensure that the Armed
Forces of Ukraine are capable of planning, coordinating, and executing informational-cognitive
operations to increase operational and strategic advantage, protect national interests, and reduce the
combat effectiveness of the adversary through legitimate, ethical, and lawful influence measures.

The main task of the Cognitive Influence Forces is the formation and execution of targeted,
ethically vetted, and evidence-based cognitive campaigns to achieve operational and strategic
outcomes in support of Ukraine’s combat and national objectives, and to ensure the informational
resilience of own forces and the civilian population.

Key tasks and functions of the Cognitive Influence Forces (practical cases):

Strategic development of narratives integrated into the overall military strategy, i.e., formation
of long-term strategic messages aligned with military and political objectives;

Psychological operations (PSYOP), planning and conducting campaigns to demoralise the
adversary, influence enemy command decisions, and undermine local support for opponents;

Operational informational support for troops through deployment of local influence teams, text,
voice, and multimedia messaging for units at the front and in the rear;

Synchronisation with cyber and electronic warfare (EW) actions and coordination of technical
means (cyber intrusions, DDOS, data leaks, EW) to enhance informational effects (i.e., integration of
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Information Operations (10) + Cyber-Electromagnetic Activities (CEMA));

Control and protection of own informational environment through securing communication
channels, discrediting adversary channels, and internal information oversight;

Analytics and targeting using SIGINT / GEOINT, OSINT, and behavioural data for precise
audience selection and delivery channels.

Structure of the Cognitive Influence Forces Command with Task and Function Distribution

1. Operational Planning and Coordination Directorate — centralised planning and coordination
of all cognitive operations, interaction with the General Staff of the Armed Forces of Ukraine and
interagency structures.

1.1 Operational Planning Branch — development of campaigns, preparation of plans and
scenarios.

1.2 Cooperation and Coordination Branch — interaction with other branches of the Armed
Forces of Ukraine, interagency structures, and partners.

1.3 Crisis Response Branch — operational management during unforeseen events and rapid
adjustment of plans.

2. Intelligence, Analysis, and Effects Directorate — collection and analysis of data, creation of
intelligence products for cognitive influence, assessment of campaign effectiveness.

2.1 Intelligence and Integrated Data Branch — HUMINT, SIGINT, GEOINT, OSINT, and
analysis of acquired sources.

2.2 Analytical and Foresight Branch — development of models, forecasts, and recommendations
for effect planning.

2.3 Assessment and Metrics Branch — analysis of campaign outcomes, KPIs, and evaluation of
side effects.

3. Technology, Cognitive Operations, and Communications Directorate — operational
execution, technical support, strategic communications, cyber and algorithmic influence.

3.1 Branch of Cognitive Operations and Strategic Communications — planning and execution
of campaigns, creation of narratives and counter-narratives.

3.2 Branch of Technology and Cyber Support — operation of Al/analytical platforms, cyber
defence, and electronic warfare.

3.3 Branch of Logistics and Technical Support— deployment of infrastructure, technical
support for field operations, ensuring platform functionality.

Risks, Ethical, and Legal Considerations in Establishing the Cognitive Influence Forces
Command

Internal constraints are dictated by the fact that Ukrainian legislation and international law do
not permit operations that would violate the rights of domestic or foreign citizens or cause harm to
civilians.

Reputational risks arise from the possibility that operations may enter the public domain
without proper justification, potentially undermining trust in the state. Mechanisms for audit and
provenance (action logs, evidentiary base) are required.

Adversary countermeasures demonstrate the need to prepare scenarios for indirect responses
and informational “backfires.”

Technical risks stem from reliance on private platforms and tools, necessitating separate
agreements and policies.

Key elements include planning (strategic doctrine over decades), operational PSYOP/IO units,
R&D (behavioural sciences + Al), cyber / EW integration, legal support, and coordination with
civilian institutions.

russia’s war against Ukraine is characterised not only by physical combat on the battlefield but
also by active use of informational, psychological, and cognitive influence tools. Experience from the
war and analysis of contemporary international operations indicate that an advantage in the cognitive
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domain often determines success or failure in military campaigns.

The establishment of a Cognitive Influence Forces Command within the Armed Forces of
Ukraine will allow for systematic planning and implementation of influence on the consciousness and
behaviour of the adversary to reduce their moral and organisational resilience, enhance the resilience
of the Ukrainian population and own military personnel against informational and psychological
pressure, and utilise modern analytical and technological tools, including artificial intelligence and
integrated information systems, for rapid and evidence-based decision-making. It will also ensure that
the actions of the Armed Forces of Ukraine are compliant with international standards and NATO
practices in the field of cognitive and informational influence.

Thus, the creation of the Cognitive Influence Forces Command represents a strategically
necessary step to enhance Ukraine’s defensive potential, ensure informational advantage, effectively
counter aggression, and facilitate the integration of the Armed Forces of Ukraine into a modern
combat operations paradigm, where success depends not only on physical but also on cognitive
superiority over the adversary.

Conclusion

As a result of the conducted research, it has been established that in the 21st century,
consciousness has become an independent domain of warfare, and the struggle for it is a key factor
in shaping the national resilience of a state. Contemporary armed conflicts are increasingly less
resolved exclusively by military force and are increasingly dependent on the parties’ ability to
influence the perceptions, values, and behaviour of societies. Historical analysis has shown that
influence over the consciousness of nations has been used in wars and political confrontations for
centuries; however, it is precisely in the 20th-21st centuries that it has acquired a systemic,
institutionalised character. Totalitarian regimes demonstrated the possibility of transforming mass
consciousness into an instrument of mobilisation, legitimisation of violence, and prolonged retention
of power. russia’s war against Ukraine is a demonstrative example of modern cognitive confrontation,
in which the targeting of consciousness is considered by the aggressor as an equivalent or even
priority alternative to conventional military action. In this context, the struggle for consciousness has
become a central element of the strategy to undermine Ukrainian statehood. At the same time, it has
been established that Ukraine has achieved significant progress in strengthening the consciousness of
its own nation, which has become one of the key factors in its resilience, capacity for prolonged
resistance, and international support. The formation of a clear national identity, the reassessment of
historical memory, and the consolidation of society around the values of freedom and dignity have
significantly reduced the effectiveness of adversarial cognitive influence.

It has been proven that the cessation of active hostilities will not signify the end of the war; on
the contrary, it will open a new phase of the struggle for consciousness both within Ukraine and in
the international and adversary informational-cognitive domain. The outcome of this phase will have
long-term consequences for national and global security.

Today, modern warfare has entered a phase in which the decisive factor is not the destruction
of enemy forces, but the disruption of their will, motivation, and ability to make rational decisions,
while simultaneously maintaining the resilience of one’s own society. The cognitive war against
Ukraine is being conducted systematically and without restraint by the Russian Federation. At the
same time, the Armed Forces of Ukraine lack a single body that would plan, synchronise, and assess
cognitive influence in combination with combat, cyber, and electromagnetic operations. pocist’s war
against Ukraine has taken on a systemic character, in which the decisive role is played not only by
the physical neutralisation of enemy forces and assets but also by targeted influence on their
consciousness, motivation, decision-making capacity, and societal support for the war. The adversary
consistently employs informational, psychological, cyber, and organisational tools within a unified
cognitive framework, allowing them to achieve indirect strategic effects without large-scale use of
military force.
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Currently, the Armed Forces of Ukraine possess separate capabilities in informational-
psychological influence, strategic communications, and cyber- and electromagnetic warfare.
However, there is no single body responsible for centralised planning, synchronisation, and
assessment of cognitive effects in combination with combat operations and inter-agency measures.
This reduces the overall effectiveness of existing resources and creates a strategic asymmetry in
favour of the adversary.

International experience (USA, United Kingdom, PRC, russia) demonstrates that leading states
integrate cognitive, informational, cyber, and electromagnetic influence within specialised commands
or combined strategic-level structures. In these conditions, initiating a similar process within the
Armed Forces of Ukraine is advisable, taking into account national legislation, international law, and
NATO standards.

Therefore, the existing strategic gap in this domain can be initially closed by a decision of the
Commander-in-Chief through the phased establishment of the Cognitive Influence Forces of the
Armed Forces of Ukraine. The foundational decision (starting mechanism) for addressing the
identified issues is the creation, within the General Staff of the Armed Forces of Ukraine, of a:
Cognitive Operations Centre of the Armed Forces of Ukraine (COC AFU) (a temporary, joint-service,
inter-agency structure with potential for transformation). This military management body is intended
not as a new headquarters but as an operational-analytical centre, subordinated to the Commander-
in-Chief of the Armed Forces of Ukraine via the Chief of the General Staff of the Armed Forces of
Ukraine.

russia’s war against Ukraine has a complex character and is conducted simultaneously across
physical, informational, cyber, and cognitive dimensions. Combat practice demonstrates that the
adversary deliberately influences not only Ukrainian forces and population but also its own audience,
shaping a distorted perception of reality, support for aggression, and readiness for prolonged war.
Therefore, the struggle for consciousness and decision-making processes become among the key
factors of strategic state resilience.

The Armed Forces of Ukraine possess certain elements of informational-psychological
influence, strategic communications, cyber- and electromagnetic warfare, as well as scientific
capabilities within the military science system. However, a unified system is absent, one that would
combine practical planning and execution of cognitive operations with targeted scientific support,
effect-assessment methodology, and forecasting of cognitive influence outcomes at various levels of
command.

International experience demonstrates that leading states combine operational structures for
cognitive and informational influence with robust research centres, which provide evidence-based,
long-term, and adaptive support for such operations. In these conditions, it is essential to
simultaneously launch both operational and scientific components in establishing the cognitive
influence system within the Armed Forces of Ukraine.

The objective is to create a controlled, scientifically substantiated, and manageable cognitive
influence system within the Armed Forces of Ukraine, capable of:

systematically influencing the consciousness, motivation, and behaviour of enemy military
personnel and civilian populations;

enhancing the cognitive resilience of the personnel of the Armed Forces of Ukraine and the
Ukrainian society;

providing the Ukrainian Armed Forces command with evidence-based recommendations for
managing behaviour, morale, and decision-making processes;

laying the foundation for rapid scaling of this domain to the level of the Ministry of Defence of
Ukraine and the state as a whole.

To achieve this objective, it is necessary to implement two interrelated directions:

Operational — through the establishment of the Cognitive Operations Centre within the General
Staff of the Armed Forces of Ukraine;

Research — through the formation of a specialised research unit within the Central Research
Institute of the Armed Forces of Ukraine.
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The implementation of these measures constitutes a direct instrument of strategic influence,
aimed at enhancing combat effectiveness without additional losses, as well as controlling the
informational-cognitive domain in compliance with NATO practices concerning the establishment of
strategic-level legacy.

The simultaneous creation of operational (Cognitive Operations Centre of the Armed Forces of
Ukraine) and scientific-research (specialised department within the Central Research Institute of the
Armed Forces of Ukraine) components will establish a systemic, scientifically substantiated
foundation for the formation of the Cognitive Influence Forces. This approach will ensure effective
use of cognitive tools in combat conditions, reduce risks, provide long-term resilience of the system,
and create conditions for rapid scaling to the Ministry of Defence and national level.

Initiating the formation of the cognitive influence system in the Armed Forces of Ukraine
through the creation of the Cognitive Operations Centre is justified, timely, and necessary.
Implementation of this proposal will increase the effectiveness of the Ukrainian Armed Forces,
strengthen indirect influence on the adversary, maintain the resilience of own forces and society, and
create the groundwork for the further development of modern forms of armed struggle.

Promising directions for further scientific research in this area include:

development of a national model for the protection of consciousness as an integral part of
Ukraine’s national security system;

study of cognitive operations in the post-conflict period and their impact on the stability of
peace agreements;

analysis of the role of education, culture, and historical policy in shaping a resilient national
CONSCiOUsSNess;

examination of mechanisms for influencing the consciousness of societies in authoritarian and
totalitarian states under conditions of informational isolation;

creation of methodologies for assessing societal cognitive resilience and detecting early signs
of its compromise;

comparative analysis of the struggle for consciousness in contemporary conflicts involving
aggressor states and democratic societies.

The practical significance of the article’s materials lies in the fact that the main research results
may be necessary or useful for:

state authorities and the security and defence sector in formulating strategies for national,
informational, and cognitive security;

military and political leadership to understand the modern nature of warfare and post-conflict
threats;

scholars and analytical centres in the fields of military science, the philosophy of war,
international relations, and security studies;

educational institutions for preparing specialists in strategic communications, information
security, and public administration;

civil society and media as an analytical basis for countering disinformation and manipulation.

Overall, the article can serve as a scientific-analytical foundation for developing long-term
policies to strengthen the national consciousness of Ukraine as one of the key factors of its security,
resilience, and future development in the context of the transforming global order.
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’

AnoTtanisg. Cy4acHU# eTanm pO3BHTKY MIKHApOJHOI O€3MEKH XapaKTePH3Y€EThCS TITHOOKOIO
Tpancopmariiero GopMm 1 crmocobiB MPOTHOOPCTBA, Y MEXKaxX SKUX Jenani OUTBIIIOro 3HAYCHHS
HaOyBarOTh HEMaTepialbHI YMHHUKH BIUIMBY. 3a IIMX YMOB CBIJIOMICTH JIFOJMHH Ta CYCILIbCTBA
3arajloM CTa€ KIIYOBUM 00 €KTOM IUIECHPSIMOBAHMX BOEHHO-TIONITUYHUX [iii, a OopoTbba 3a
KOHTPOJIb HaJl MUCJIEHHSIM, YSBJIEHHSIMU Ta LIHHOCTSMM BUXOJUTH 33 MEX1 TPAAULIMHUX YSBIIEHb
mpo BiiHY. Lle 3yMoBIt0€ HaraibHy MOTPeOy HAYKOBOTO OCMHUCIICHHS €BOJIIOIIT KOTHITUBHOI BIMHU
Ta ii Micls y cucteMi I1o0anbHOI O€3MeKH 3 ypaxyBaHHSIM Cy4aCHUX BUKJIMKIB 1 peayiil BOEHHO-
nomitTiyHoi o0cTtaHoBKHA. OTiKe, TOJIOBHOIO METOI CTATTl € KOMINIEKCHE OCMHUCIEHHS €BOJIIOLIT
KOTHITHBHOI BIHM SIK CaMOCTIHHOTO BUMIPY Cy4acHOro HpPOTHOOpPCTBA Yy CUCTEMI TII00albHOI
0e3MeKHu, PO3KPUTTS poJll KOTHITUBHUX OINEpalliil Ik IHCTPyMEHTY I'€ONOJITUYHOrO JIOMIHYBaHHS, a
TaKoX OOTPYHTYBaHHS HEOOX1MHOCTI (OPMYBaHHS LUIICHOTO CTPATEriuHOro OauyeHHsI opraHizarlii
KOTHITUBHOI OOpOTHOM Ha JepKaBHOMY PiBHI 3 ypaXyBaHHSM JOCBIly POCIHCHKO-yKpaiHCHKOT BiftHU
Ta 3pOCTAlOYUX IN00aNbHUX 3arpo3. OCHOBHUMU pe3yJibTaTaMH CTATTI € Te, 1[0 B Hili: MPOBEIEHO
aHaJli3 HayKOBHX, BIIICbKOBO-TEOPETUYHHUX 1 MOJITUYHUX JPKEPEN YCBIIOMIIEHHS BUPIIIAIBbHOT PO
CBIJIOMOCTI Y BiifH1; c(pOpMOBaHI OCHOBHI TEPMIHH Ta MOHSATTS Y Cy4YaCHOMY PO3yMiHHI KOTHITUBHOT
BIHM; 3aIPOMOHOBAHO MiAX1] A0 (JOPMYBaHHS 3arajibHOTO NMOKa3HUKA €(hEeKTHUBHOCTI KOTHITUBHOTO
BIUIMBY (1HTETpajJbHUN MOKA3HUK BOJIOJIIHHS CBIJIOMICTIO) Ta BU3HAYEHO IIKATY HOTO OI[IHIOBAHHS;
BH3HAYEHO TOTJISIAM II0J0 CTBOpPeHHS y ckiami 30porHux Cumin Ykpainu crnemianbHux Cui
koruitTuBHoro BBy (Cognitive Influence Forces). Matepianu ctarti MOXyTh OyTH KOPHCHUMH
opraHaM JIEpXaBHOI BJIaJd Ta CEKTOpy O€3MeKu 1 OOOpOHH, BIMCHKOBOMY Ta TOJITUYHOMY
KEpIBHULTBY, HAyKOBLSM 1 aHAJTITMYHUM LEHTpaM, IO MPALIOIOTh Yy Taldy3sSX BOEHHOI HayKH,
¢bimocodii BiitHM, MDKHAPOIHUX BiTHOCHH, O€3MEKOBUX CTYIIi, OCBITH, IS MATOTOBKU (haXiBIliB Y
chepi crpareriyHMX KOMYHIKaIii, iHQOpMaliiHOi Oe3MeKn Ta JEepPKABHOTO YIPaBIIiHHSA,
IPOMAJITHCHKOTO CYCIUIBCTBA Ta MEia.

Kuouogi ciioBa: 60poTb0a 3a CB1IOMICTh, BOEHHO-TIOTITHYHA 00CTaHOBKA, BOEHHT KOH(IIIKTH,
riobami3M, riOpuaHa BiifHa, iHGoOpMarlliiiHa BiifHa, iH(oOpMaIliiiHa Oe3neka, KOTHITUBHI orepailii,
KOTHITUBHHMH BILIMB, MDKHAPOIHA IMOJITHKA, MDKHAPOIHI KOaJiIlii, 000pOHO3JaTHICTh, POCIHCHKO-
yKpaiHChKa BiliHa, HalllOHAJIbHA Oe31eKa, KpuTepii 000pOHHOT TOCTAaTHOCTI, TEXHOJIOT14HI ITepeBary,
CBIJIOMICTb, CB1JIOMICTb Hallii, CTIHKICTb JCP>KaBH.
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Abstract. The relevance of this article consists in the fact that it develops a methodological
approach to constructing the outline and database of military-strategic analysis of the main destructive
geopolitical and conflict-generating factors and processes that decisively influence the development
of the defence-industrial complex of Ukraine. The article addresses the general problem of developing
a methodological framework and information technologies for substantiating strategic tasks for
national security and defence sector entities during strategic analysis of the geopolitical and military-
political situation through automation of information-analytical processes, in particular the formation
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of an analytical outline and development of a database for organising and managing the expert
modelling function within an automated decision-support system. An important element of the
methodological approach is the application of the Saaty comparative scale, which makes it possible
to convert complex qualitative expert judgements into a formalised quantitative form, ensuring
objectivity, consistency and the possibility of updating assessments in a dynamic environment
(database). The use of the specialised computer technology M7 is proposed for conducting expert-
analytical procedures and accumulating knowledge in the emerging strategic monitoring database.
This approach makes it possible both to conduct comparative analysis of threats from unfriendly
states and to develop well-grounded strategic recommendations for adjusting foreign and defence
policy, in particular optimisation of partnerships and conclusion of strategic agreements. Thus, the
presented approach provides an integral, adaptive and hierarchical assessment of external threats,
which makes it an effective instrument for long-term military-strategic analysis and strategic planning
of the state defence-industrial complex.

Keywords: security environment; military security; state military potential; geopolitical
factors; conflict-generating factors; threats of a military nature; methodological approach; national
security; strategic analysis.

Introduction

The National Security Strategy of Ukraine stipulates [1] that the automation of procedures for
assessing the levels of internal and external threats and dangers, forecasting the geopolitical and
military and political situation (MPS), the state of the security and defence sector of Ukraine (SDSU),
the state’s capabilities to introduce mechanisms for safeguarding national interests (NI), assessing
risks arising from the implementation of defined “neutralisation” measures, and selecting from a set
of possible response scenarios (behavioural options) of national security and defence sector entities
the most rational one — confirmed by expert judgement in quantitative terms — constitute key tasks
facing the national security provision system (NSPS), which may be addressed more effectively
through the introduction of an automated system of expert-analytical modelling. In view of the above,
a methodological approach to constructing the analytical outline and the database for military-
strategic analysis of the principal destructive geopolitical and conflict-generating factors and
processes that decisively influence the development of the defence and industrial complex (DIC) of
Ukraine is proposed for consideration, based on the modelling of expert-analytical scenarios for
neutralising threats posed by unfriendly states.

The article is devoted to the general problem of developing a methodological framework and
information technologies for substantiating strategic tasks for national security provision system
entities in the course of strategic analysis of the geopolitical and military-political situation through
the automation of information-analytical processes, in particular the formation of an analytical outline
and the development of a database for organising and managing the expert modelling function within
an automated decision-support system (ADSS)

Traditional approaches to the analysis of threats of a military nature increasingly reveal their
limitations, as they are unable to encompass the full range of non-linear, stochastic and rapidly
evolving factors shaping the contemporary security environment [2, 3]. Geopolitical factors
determine the place of a state within the global and regional security architecture, conditioning the
spectrum of risks associated with its spatial location, resource base, military and political alliances,
or configuration of international relations. At the same time, in the twenty-first century these
structural parameters are becoming ever more closely intertwined with conflict-generating
phenomena — processes of degradation of the security environment, regional and global crises, a
growing level of aggressiveness among state and non-state actors, as well as unstable socio-political
processes — which determines the relevance of this study.

The information-analytical report [4] of the non-profit analytical organisation “Foreign Affairs
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Institute” is devoted to the analysis of the geopolitics of the russian invasion of Ukraine. The report
examines the interests and strategic objectives of russia, the geopolitical impact of the war, and also
provides a detailed analysis of the military and politico-strategic lessons of the conflict. The document
considers the russian invasion of 2022 as a geopolitical phenomenon that goes beyond the limits of a
local conflict and shapes new trends in the global security environment, the change in the strategic
balance of power and the role of key international actors, which makes the report relevant for research
in the field of strategic analysis of external threats to the military security of the state. However, in
the report the priorities of analysis are given to experts.

The monograph [5] analyses theoretical and practical approaches to the creation of a new format
of strategic leadership of the security and defence sector of Ukraine and military command and
control of the defence forces under contemporary conditions. The directions for determining rational
models of functioning are considered, and a vision regarding the introduction of a more effective
strategy for countering the aggressor under the conditions of hybrid warfare is presented. The key
problems of strategic leadership and military command and control are highlighted, as well as issues
of defence forces capability development for joint actions in the processes of reintegration of the
temporarily occupied territories of Ukraine. A number of draft legislative and subordinate regulatory
legal acts are presented. However, the monograph does not consider the expert-analytical toolkit for
conducting strategic analysis of the geopolitical and military power of individual countries, which
limits the practical significance of the theoretical part of the research.

The article [6] reveals contemporary forms of escalation of threats of a military nature in the
context of growing global instability. It is shown that instability of the international environment
increases the probability of regional conflicts. The study emphasises the necessity of adapting the
strategic methods of security assessment to the new military-political reality, but the presented
methodological apparatus requires increased timeliness and accuracy of calculations.

Such a state of affairs somewhat reduces the possibility of substantiating the strategic tasks for
the national security provision system entities during the strategic analysis of the geopolitical and
military-political situation that would meet the requirements of the present day.

Methodological Framework

As a possible solution to the identified problem, the development of a methodological approach
to constructing the analytical outline and the database for the military-strategic analysis of the main
destructive geopolitical and conflict-generating factors and processes that decisively influence the
development of the defence-industrial complex of Ukraine is proposed.

The strategic documents of Ukraine on issues of national (military) security and the
development of the defence-industrial complex define the key tasks [7, 8]:

the automation of the procedures for assessing the internal and external threats;

the forecasting of the military-political situation, the state of the security and defence sector of
Ukraine, the capabilities of the state to introduce the mechanisms for safeguarding the national
interests, and the risks arising from the implementation of the defined “neutralisation” measure;

the selection, from various possible response scenarios (behavioural options) of the national
security provision system entities, of the most rational one — confirmed by expert judgement in
quantitative terms;

the implementation of the automated system of expert-analytical modelling [9, 10].

In view of the above, it is proposed to consider a methodical approach to forming the analytical
outline of the automated expert and analytical system intended for modelling the expert and analytical
scenarios for limiting the levels and neutralising the threats to the national (military) security of the
state.

Results and Discussions

At present, the methodological apparatus for the formation of the analytical outline of the
automated decision-making support system (ADMSS) in Ukraine is based only on the experience and
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knowledge of the developers. In other words, the methodological apparatus for the formation of the
analytical outline of the ADMSS lies in the creative domain, reflecting both the system functions and
the structure, as well as the principles and algorithms of functioning, and represents the result of the
synthesis of the decision-making algorithms against the background of the capabilities of the
information-processing means [10]. Therefore, from the standpoint of the decision-making theory,
the approach to the formation of the analytical outline of the ADMSS should be considered as the
possibility of selecting such an option under which the maximum efficiency of the functioning of the
automated system would be achieved [11].

Taking into account the research direction initiated in [9] and relying, from the system
perspective, on the functional-structural approach, it is proposed to classify the functions of the
ADMSS for the use within the national security provision system (NSPS). Thus, in order to
accomplish the main tasks facing the decision-maker (DM) in the NSPS, the ADMSS should ensure:

modelling the information-analytical processes. Modelling, within the proposed coordinate
system “state” — “capability” — “risk” [9, 10], or within other existing or new decision-making models,
of the real information processes for the reproduction of events in the NSPS, the creation of the
forecast models of the course of the information-analytical processes and the subsystems for the
synthesis of the optimal decisions based on the results of the functioning of the information-
monitoring system of national security (IMS NS) [12] — on the previous purposeful observations;

modelling the criteria. The development of the description of the models and the determination
of the rules for the automated integration of their attributes not only within the framework of one
multi-level hierarchical model, but also in different scenarios. The implementation, for the integration
of the attributes, of a set of specialised operations that would characterise different decision options
and remove the cognitive constraints for the decision-maker;

management of the information (predominantly descriptive), information-analytical (specially
prepared for analysis) and analytical (the models and the results of their functioning) flows for the
storage, use and additional processing of the data in the course of working with the ADMSS.

Within the framework of the proposed coordinate system “state” — “capability” — “risk” [10],
the task of the automated substantiation of the strategic tasks for the NSPS entities was addressed by
distinguishing it as a separate functional block, as a subsystem of the decision-support system, which
determined the formation of a classified set of the special functions of the ADMSS presented for
consideration in Table 1.

For implementating the modelling function within the information-analytical processes and the
criteria, it is also proposed to define the general scheme for organising the above-mentioned function
and to present it in a formalised form in the ADMSS.

In order to transfer the formal aspect of the scheme for implementing the modelling function
into the practical domain, it is proposed to present it in the form of a general hierarchical scheme for
implementing the modelling function of the ADMSS. The hierarchical tree of representing the
organisation of the modelling function on the basis of the expert decision (ED), the expert scenario
(ES) and the micro-scenario (MS) is shown in Fig. 1.

In order to transfer the formal aspect of the scheme for implementing the modelling function
into the practical domain, it is proposed to present it in the form of a general hierarchical scheme for
implementing the modelling function of the ADMSS. The hierarchical tree representing the
organisation of the modelling function on the basis of the expert decision (ED), the expert scenario
(ES) and the micro-scenario (MS) is shown in Fig. 1.

Thus, structurally, the expert decision will consist of a set of the target expert scenarios which,
in turn, will reflect different variants of the models — the expert micro-scenarios of modelling, where
the total number of the EDs — K, the total number of the ESs — N, and the total number of the MSs —
P will fully depend on the creative potential of the expert analyst.

That is, if, from the standpoint of the expert analyst, a single micro-scenario is sufficient for
forming a scientifically substantiated decision, the assessment or forecasting of the relevant
information processes / criteria is suspended; otherwise, the modelling may continue both within the
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framework of the same ES — through the creation of a new micro-scenario, and within the limits of a
single ED — through the creation of a new ES and, accordingly, through the opening / creation of a
new ED. At the same time, it is assumed that the expert should constantly be provided with a
hierarchical representation of those EDs, ESs and MSs that constitute an intellectual expert value.
Thus, in the author’s conception, the micro-scenarios of both the information-analytical processes
and the modelling of the criteria should, in this way, provide the expert analyst with the possibility of
a scientifically substantiated search precisely for a set of satisfactory decisions in order to adopt the
most correct (rational) one [9-10].

Table 1. Classified set of the special functions of the ADMSS

Classifier List of the ADMSS functions

1. The function of creating the databases and storing the NSPS indicators: the spheres, the threats
to the implementation of the national interests, the “neutralisation” measures, the strategic tasks of
the national security entities, the expected “negative” consequences.

2. The function of the hierarchical representation of the information-analytical data of the relevant
database for the use (assessment / forecasting) and additional processing in the course of working
with the ADMSS.

Automated 3. The function of determining the unified scale for the assessment and forecasting.

4. The function of calculating the integral threat level, the coefficient of the escalation of the threat
level, the integral level of the state capabilities, the coefficient of the de-escalation of the threat level,
the integral risk level, and the integral risk coefficient.

5. The function of displaying the modelling results.

6. The function of notifying the expert about the course of the ADMSS functioning — the
compliance of the expert manipulations and the absence of errors in the calculations.

1. The function of forming the information-analytical data subject to storage in the relevant
database: the spheres, the threats to the implementation of the national interests, the “neutralisation”
measures, the strategic tasks of the national security entities, and the expected “negative”
consequences.

2. The function of synthesising the hierarchy of the information-analytical data — the expert
selection of the data from the database and their input into the scenario for further assessment /
forecasting.

3. The function of distributing the information-analytical data by priorities — the expert
manipulation of the data in relation to their assessment or forecasting.

4. The function of manipulating the scenarios and the selective inter-scenario input (output) data:
creating, copying, deleting, editing, blocking / unblocking (access in the viewing / editing mode).

Semi-
automated

Taking into account the proposed sequence of modelling (Fig. 1), there arises a need to organise
and manage both the expert decision, expert scenarios, and microscenarios. To address this issue, it
is proposed to use the relational data model as the most developed mathematical apparatus to date for
the structured storage and processing of data in the ADMSS. The application of the relational data
model [13] should formalise the processes of generating optimal algorithms, from a technological
point of view, not only for the automated substantiation of strategic tasks, but in general for the
ADMSS. At the same time, the data stored in software-accessible variables in the course of modelling
may be tracked during report generation and stored in special databases of current information
resources, for example: the expert decision database (EDDB), the expert scenario database (ESDB),
and the microscenario database (MSDB), which should be used to the maximum extent, that is
repeatedly, in order to ensure the multifunctionality of the ADMSS when modelling
processes/criteria. In order to ensure the organisation and management of expert modelling processes
defined above, a general data structure for organising and managing the expert modelling function of
the ADMSS is proposed for consideration (Fig. 2).
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Figure 1. General scheme for organising the modelling function of the ADMSS
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Figure 2. General data structure for organising and managing the expert modelling function of the ADMSS
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It should be noted that the data objects “ADMSS”, “Template”, and “Scale” contain purely
static data — data that remain unchanged during the modelling process and that should be defined at
the stage of developing the software tools of the automated expert-analytical system. At the same
time, the data objects “ED”, “ES”, and “MS” are presented as dynamic, hierarchically dependent data
objects intended to ensure the organisation of the modelling function of processes/criteria and a
classified set of special functions of the ADMSS presented in Table 1.

The data object “Hierarchy” (Fig. 3), which is part of the data object “Template”, by its
structure is intended to provide and display an architecturally invariant three-level hierarchical
scheme for input, storage, manipulation, and representation of the input information-analytical data

array of the ADMSS.
Hierarchy Element

e  PK Identification number e PK Identification number

e Hierarchy name e  FK Identification number of the level

o Level e Name

e  Element e  Priority value

e  Component

Level H

e  PK Identification number
e Level name

Component
e  PK Identification number
e  FK Identification number
e Name
e  Priority value

Figure 3. Structure of the hierarchy data description

A three-level hierarchical scheme based on spheres and indicators, for example, is presented
in Fig. 4.

It should be noted that with such an approach to organising and managing the expert modelling
function of the automated system, the expert-analyst is given the opportunity to work not only with
spheres and indicators, but also with any other classification features of the scenario — objects,
determinants, indicators, factors, etc.

The methodological apparatus for forming the outline of the ADMSS, as noted above, lies in
the creative domain and reflects, as a rule, system functions, structure, principles, and functioning
algorithms, and represents the result of the synthesis of decision-making algorithms against the
background of the capabilities of information processing means [13].

Therefore, from the standpoint of decision-making theory [2], the approach to forming the
outline of the ADMSS should be considered as the possibility of selecting such an option under which
the maximum efficiency of the functioning of the automated system would be achieved. In this case,
according to the methodology of automated solving of decision-making tasks in the NSPS [3], it is
advisable to create the ADMSS on the basis of optimisation algorithms that make it possible to
calculate optimal trajectories for the implementation of a certain management process while ensuring
security support for the implementation of NI. In this regard, a general structural scheme for the
representation of the expert-analytical system for the automated substantiation of strategic tasks for
the subjects of the NSPS is proposed for consideration (Fig. 5).
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Figure 4. Three-level hierarchical scheme for the representation of spheres and indicators

GENERAL-PURPOSE BLOCK
Graphical user interface module
File system interaction module
Module for interaction with databases containing
information-analytical data

SPECIAL-PURPOSE BLOCK No. 1
Module for graphical representation of the three-
level hierarchical structure
Module for organising and managing the expert
modelling process |- SPECIAL-PURPOSE BLOCK No.n H
Computational module of the three-level hierarchical
structure
Module for interaction with target databases
containing analytical information

CRYPTOGRAPHIC-PURPOSE BLOCK
Authorisation module
Confidentiality module

Integrity verification and prevention of unauthorised
distribution module

v

Figure 5. General structural scheme for the representation of the expert-analytical system for the
automated substantiation of strategic tasks for the subjects of the NSPS

The structural scheme of the analytical tool for decision support in the NSPS conventionally
consists of three main parts and provides for a modular-block structure:
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the general-purpose block — the expert-analyst subsystem intended to ensure communication
between the users of the ADMSS and the internal elements of the system. It provides access to models
and data;

the special-purpose blocks. In our case, this is an algorithmically oriented functional block
capable of ensuring the implementation of the algorithm for the automated substantiation of strategic
tasks for the subjects of the NSPS. It provides access to the functions for implementing optimisation
algorithms, information input and output of results, and solving decision-making tasks in accordance
with the developed methodology [3]. It makes it possible to carry out efficient unified data exchange
between all elements of the system;

the cryptographic-purpose block — the subsystem for organising the protection of the ADMSS,
models, and data;

indicators and assessment criteria are also very important, but the issue of data storage and
protection must be addressed as one of the first.

The target database (TDB), access to which is provided by the analytical tool, may contain a
very large amount of analytical data that may reflect the activities of the NSPS.

The issues of assessing the quality and efficiency of the functioning of similar ADMSSs are
sufficiently substantiated and considered in [11]. The most critical aspect of implementing the
analytical tool, as well as of any ADMSS, is the organisation of data protection.

Conclusion

Proceeding from the above, a general overview of the concepts on the basis of which it is
possible to create a practical tool to ensure the protection of the ADMSS, models, and data is
proposed:

1. Authentication —a procedure for establishing the identity of a person who ensures interaction
with the ADMSS and the software service of the TDB archive. In order to carry out this procedure,
in the opinion of researchers, a user name and password are sufficient. The authentication procedure
should ensure mutual confirmation of the parties. That is, the expert-analyst must be confident that
his practical developments — modelling scenarios and analytical data — cannot be used without his
knowledge.

2. Authorisation. After establishing the authenticity of the requesting party, it is necessary to
determine whether it is permitted to perform the action requested. Authorisation is carried out on the
basis of an internal role distribution system (the user’s right to perform a certain procedure), that is,
the expert-analyst, in order to work with the TDB, must have certain rights, for example, to modernise
it.

3. Confidentiality. Confidentiality is understood as a mechanism that prevents third parties from
reading the information exchanged by the expert-analyst with the TDB.

4. Integrity and protection against copying. This is required in order to guarantee that the
ADMSS has not been altered during operation and that the licence conditions are fully complied with.

Confidentiality and data integrity can be ensured by using certificate mechanisms for encryption
and signing of the TDB.

Another aspect of ADMSS security is the availability of audit tools. This includes the possibility
of creating logs and audit reports on actions related to the security of services. When the audit and
logging service is launched, both successful and unsuccessful authentication attempts, as well as
information about the expert-analyst and the time of his work, should be recorded in the service log.

Recommendations
The main and special functions proposed in the paper, the sequence of organising expert
modelling, and the data structures for organising and managing the expert modelling function fully
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satisfy the defined structure of the analytical tool, which as a whole includes a sufficient list of
functionally distributed modules capable of ensuring the implementation of automated modelling of
the processes of forming and distributing strategic tasks among the subjects of the NSPS.

In subsequent publications, it is planned to present an analytical-measurement scheme, the idea

of which is revealed in the “linguistic-logical” coordinates “state” — “capability” — “risk” within the
planes of “assessment” and “forecasting”. Within the framework of this scheme, a conceptual model
for automated decision-making on the substantiation of strategic tasks for the subjects of the NSPS
will be developed.
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AHOTAaNifA. AKTyalbHICTh JaHOI CTATTI MOJATA€ Y TOMY, 110 B HEW pO3pOOICHO METOIUYHUN
nigxin A0 mnoOyaoBu oOpucy Ta 0a3u JaHMX BOEHHO-CTPATETIYHOTO aHali3y OCHOBHUX
JNECTPYKTUBHUX TEOMOJITUYHUX 1 KOH(IIKTOreHHUX (AaKTOpiB 1 MpoleciB, SAKi BHU3HAYAIBHO
BIUIMBAIOTh HA PO3BUTOK OOOPOHHO-NIPOMUCIIOBOrO KOMIUIeKCy Ykpainu. CraTTd npucBsueHa
3arajipHid mpoOsieMi po3poOJIEHHS METOJOJIOTIYHOro amapary Ta iHGOpMaliiHUX TEXHOJIOTiH
OOIpyHTYBaHHsI CTpaTeriyHux 3aBfaHb cy0 exktam C3HDB mpu mpoBeleHHI CTpaTeridyHOro aHalizy
TEOMONITUYHOI Ta BOEHHO-TIONITUYHOI OOCTAaHOBKM IIISAXOM aBToMaru3alii iHdopmariiiHo-
aHAJITUYHUX TPOLECIB, 30KkpeMa (popMyBaHHS 00OpHUCy Ta po30y10oBH 0a3M JaHUX 3 Opraxizauii i
yIpaBiliHHA (YHKILIE EKCIEPTHOTO MOJIENIOBAaHHA aBTOMATH30BAaHOI CHUCTEMH MiIATPUMKHU
NPUAHATTS pillleHb. BaXXJIMBUM €1€MEHTOM METOAWYHOIO MiJAXOJy € 3aCTOCYBaHHS MOPIBHUIbHOI
mkanu Caari, 110 JO3BOJISIE MEPEBOAUTH CKJIAJHI SIKICHI CY/KEHHS €KCHepTiB y (opMali3oBaHy
KUTbKICHY (opMy, 3a0e3neuytoun 00’ €KTUBHICTh, Y3TOJUKEHICTh Ta MOMJIMBICTh OHOBJIEHHS OLIIHOK
y JWHaMiyHOMY cepenoBuili (0a3i maHux). 3amporoHOBaHO BUKopucTaHHs CrierianizoBaHoi
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KOMII F0TE€pHOT TexHoJorii M7 115l MpOBEACHHS €KCIIEPTHO-aHATITHYHUX MPOIIeyp Ta HAKOITMYCHHS
3HaHb y (OpMOBaHIi 0a3i CTPATEriYHOrO MOHITOPUHTY. JlaHWIA TiAXi Ja€ 3MOTY 3IiHCHIOBATH SIK
MOPIBHSUTBHUIN aHami3 3arpo3 i3 OOKy HEIpYyXHIX JepkaB, Tak 1 (opmyBatu oOrpyHTOBaHi
CTpaTeriyHi PEeKOMEHJAIll MO0 KOPUTYBaHHS 30BHIIIHBOI Ta OOOPOHHOI MOJITHKH, 30Kpema
ONITUMI3allil MapTHEPCTBA 1 YKIIaieHHs cTpaTeridyHuX yro. OTke, MpeacTaBIeHH MiXi]] 3a0e3neuye
IHTETpasbHy, aalTHBHY Ta l€papXiuHy OIIHKY 30BHIIIHIX 3arpo3, M0 poOUTh HOro epeKTHBHUM
IHCTPYMEHTOM JIOBIOCTPOKOBOTO BiiiCBKOBO-CTPATETIYHOTO aHAJi3y Ta CTPATEriuHOrO IUIaHYBAaHHS
00OPOHHO-TIPOMHCIIOBOTO KOMITJIEKCY JIEP’KaBU.

KuouoBi ciioBa: Oe3nexoBe cepeoBUINE; BOEHHA Oe3leKka; BOEHHHI MOTEHINANl JepKaBH;

reonoyiTUYHI (aKkToOpu; KOH(IIKTOTeHH1 ()aKTOpH; 3arpo3d BOEHHOTO XapaKTepy; METOIUYHUN
M1JIX10; HaIllOHaJIbHA Oe3MeKa; CTpaTeriuHui aHais3.
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mOA0 #oro po3pobieHHs, MoJepHi3alii Ta BUPOOHUITBA HA TIOTOYHOMY e€Tami pPOCiHCHhKO-
YKpaiHChKOI BIHHHM Ta Ha HAWOMMK4y MepcreKTUBy. MeETolo CTarTi Ta ii CIPsIMOBAHICTIO € aHali3
HaTpsMiB CTBOPEHHSI 030pOEHHS Ta BIHCHKOBOI TEXHIKM 30pOWHUX CHJI poCiichkoi deneparii Ta
BU3HAYCHHS OCHOBHUX TEHJEHII HOro pO3BUTKY HAa HHUHIMIHbOMY eTami BiiiHH. OCHOBHHM
pPE3yJIbTaTOM CTATTI € aHaJi3 HAPSMIB PO3BUTKY 3ac00iB 30pOitHOT O0pOTHOM 30pOHHUX CHIT pocii
Ha MOTOYHOMY €Talli POCIMCHKO-yKpPalHChKOI BIMHM Ta BU3HAYCHHS IXHIX OCHOBHHMX TEHICHIIIH.
[IpakT4Ha 3HAYYIIICTH PE3YNIbTATIB CTATTI MOJATAE y MOXKIMBOCTI BUKOPUCTAHHS OCHOBHHX
TEH/ICHII PO3BUTKY 3aco0iB 30poiitHOiI OOpoTHOM pociiichkoi denepariii Ha MOTOYHOMY eTarli
MPOTPaMHO-IITFOBOTO  IUIAHYBAaHHS JUII CBOEYACHOTO OOTIPYHTYBaHHS OCHOBHUX HArpsiMiB
MO/IJIBIIIOT0 PO3BUTKY 030pOEHHSI Ta BICHKOBOI TEXHIKM CHUJI 0OOPOHU YKpaiHu.

KuouoBi ciioBa: 3acobu 30poitHoi 00poTEOM, 000POHHO-TIPOMUCIOBUM KOMILIEKC POCIMCHKOT
denepairii, HanmpsiMH PO3BUTKY 030pPO€HHS, BIMCHKOBOI Ta CHEIlaJbHOI TEXHIKH, POCIHCHKO-
yKpaiHCbKa BiliHa, TEH/IEHI1T PO3BUTKY.

Beryn (Introduction)

Hamaranns pociiicbkoi deaepariii (pd) peanizyBaTu cBOi BOEHHO-TIOJMITHYHI [Tl HA 11" ITOMY
poli mupokomaciTabHoi 30poifHOI arpecii mpoTH YKpaiHW CBi4aTh JHIIE MPO Te, L0 BOHA
TpanchopmyBanacs y BiliHy Ha BHUCHaxeHHS [1]. ¥ mux ymMoBax BUBUYEHHS KUTbKICHO-SKICHOTO
CKJIa/ly HOMEHKJIATypHu 030poeHHS Ta BiiicbkoBoi TexHiku (OBT), sike 3acTOCOBY€EThCS arpecopom,
aHai3 HanpsMiB QYHKITIOHYBAHHS MIAMPUEMCTB HOTO 000pOHHO-TIpoMucToBOro koMruiekcy (OITK)
Ta BU3HAYCHHsI MPIOPUTETIB PO3BUTKY HA HANOIMIKYY TMEPCIEKTHUBY NaayTh 3MOTy chopmyBaTh
OCHOBHI TEHJICHIII PO3BUTKY 3aco0iB 30poitHOI 0OpoTHOM pd HA TMOTOYHOMY eTari POCIHCHKO-
yKpaiHchKoi BilfHM. IX ypaxyBaHHs 3a0e3MeunTh cunaM 00OpoHH YKpaiHn 30epeiKeHHs MapHTeTy
B1MICBKOBOI MOTYTHOCTI 3 TPOTUBHUKOM sl €EKTUBHOI MPOTHUIIT HHOMY.

3 omsiy Ha 3a3HA4YeHE aKTyalbHICTh CTaTTI OOyMOBJICHa MOTPeOOI0 B aHalli31 OCHOBHUX
HarpsiMiB po3BuTKy OBT 36poiianx cui (3¢) pd ta moxauBocteit OIIK pd oo itoro po3potieHHs,
MOJIepHi3allii Ta BApOOHUIITBA HA IOTOYHOMY €Talll POCIMChKO-YKPATHChKOI BIHU Ta Ha HAHOIMKIY
MIEPCIIEKTHUBY.

Orasia adireparypu (Literature review)

AHaJi3 10CBily pOCIHChKO-YKPaiHChKOT BIMHM Ta HOTO y3araJlbHEHHS CBITYUTH MPO Te, 110 PP
HAMAaraeTbCs MiABUITUTA €(QEKTHBHICTh 3aCTOCYBAHHS BJIACHUX 3C DPI3HMMHU IUISIXaMH, a CaMe:
301IBIIYIOYH IXHIO YHCENbHICTh, OcHaleHicTh OBT, 3MiHIOIOUM KEePIBHUITBO, TAKTUKY Ta METOJU
3acTocyBaHHs Bilichk (cui) [2]. Tpanchopmariito HanpsiMiB po3BUTKY pociiicbkoro OIIK perensHO
JOCIIIKYIOTh TPOB1IHI MKHAPOIHI Ta YKpaiHChKI aHAMITUYHI eHTpH, 30kpema RAND Corporation,
CTOKroapMChKUN IHCTUTYT AociikeHHs mpoonem mupy (SIPRI), [Tapnamentcrka acambnes HATO,
MixHapoaHuii iHCTUTYT cTpateriyHux gociimkens (IISS), HamionanbHuil iHCTUTYT cTpaTeriyHUX
nociimkens Ykpainu (NISS), ®onx Kapueri, KoponiBcbkuii 00’enHanuii iHCTUTYT OOOPOHHHX
nociimkens (RUSI) Ta i1, JlocaimkeHHs 30cepeKeH0 Ha TPhOX OCHOBHUX HAmpsMax: OLIHIOBAaHHS
CTPYKTYpH Ta KOPIOPATUBHOTO PO3BUTKY pociiicbkoro OIIK, anami3 BIIIMBY CaHKIIIH Ta 3al€KHOCT1
BiJl IMITOPTY, @ TAKOX JIOCITIKEHHS BIHCHKOBO-JIOTICTUUHUX oOMexeHb, BTpaT OBT Ta ocoboBoro
CKJIajy. AJle HaBe/IeH1 1aHl He MICTATh iHpopMallii, Ik came pd 31HCHIOE aflanTaliiHi 3aX0/11 100
HaOyTTd CHPOMOXKHOCTEH Ui PO3pOOJICHHS HOBOTO, BUPOOHHMIITBA Ta MOJEpHI3alii iCHYIOYOIro
030po€eHHsI, BilichbKkoBOI Ta crnienianbHoi Texuiku (OBCT) [3-12].

Bukianene BuIlle CIOHYKae 10 BHPILIEHHS HAaraabHOTO 3aBJaHHS — aHali3y HampsMmiB
ctBopenHst OBT 3c pd Ta BU3HaueHHS OCHOBHUX TEHJCHIIM HOro pO3BUTKY Ha MOTOYHOMY eTari
POCIHCHKO-YKpaiHCHKOT BIHHH.
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Metonouoriuna ocuoBa (Methodological Framework)

MeTo107I0TiYHy OCHOBY CTaTTI CTaHOBUTH KOMIUIGKCHHM CHCTEMHHM IMIIXiI JO aHaji3y
TpaHc(hOpMAaIIfHUX MPOIECiB y BOEHHO-TEXHIYHINA cdepi arpecopa, mo 0a3yeThCsi HA MOETHAHHI
METO/JIIB BOEHHO-CTPATETIYHOIO0 MPOTHO3YBAaHHS Ta MOPIBHSUIBHOTO aHANI3y. Y XOJi JOCIIIKEHHS
BHUKOPHCTAHO METOJI KOHTCHT-aHalli3y BiKpuTux 3BiTiB MibkHapoauux (RAND, SIPRI, 1SS, RUSI)
Ta BITYM3HSHUX aHATITUYHUX IEHTPIB, MOHITOPHHT MOTOYHOI AismbHOCTI mianpuemcts OIIK pod, a
TaKOK eMITIpHYHI 1aHi 110710 60HOBOT0 3aCTOCYBAaHHS HOBHX Ta MoJiepHizoBaHux 3pa3kiB OBT y xoxi
pociiicbKo-yKkpaiHcbkoi BiiiHHM. [l Bepu@ikamii TEHICHIIH 3aCTOCOBAHO JIOTiIKO-aHATITHYHE
MOJIETIIOBaHHS HAIPSIMIB PO3BUTKY CHUCTEM 030poeHHsS 3 ypaxyBaHHsAM 1ukiaiB HJJIKP, BmuuBy
MDKHapOJHHMX CaHKIM Ta mnepexoqy eKOHOMIKM pd Ha «BIHCHKOBI peMKu», 10 JO3BOJIHIO
OOTpyHTYBaTH TMPIOPUTETHI BEKTOPU PO3BUTKY 3ac00iB 30poitHOI OOpOTHOM MPOTHBHHKA Ha
CepeTHHOCTPOKOBY MEPCIIEKTUBRY.

PesyabTaTn Ta o6rosopennsi (Results and Discussions)

HayxoBo-gocnigHi opranizauii 3¢ pd CHUCTEMHO aHANI3yIOTh JOCBiA POCIHCHKO-YKpPaiHCHKOI
BIffHM, 3acTOCyBaHHA HOBITHBOro Ta cydacHoro OBT, Haganoro cuiam o06opoHH YKpaiHu
napTHepamu, BUB4al0Th 3pa3sku OBCT, 3axorieHux sk TpodeiB, Ta BUSBICHI HEJOIIKU BJIACHOTO,
sike mepedyBae Ha 030poeHH1 3¢ pd. Pesynbratu mpoBeeHOT0 aHali3y BUKOPHUCTOBYIOTHCS T Yac
TpaHcopmariii pocidicekoro OIIK mix cywacHi mnorpebu, OOIrpyHTYBaHHS pO3pOOJICHHS
(xomiroBaHHs) HOBOro a60 MojiepHizalii ichytouoro OBT ta/abo 3akymiBii y IHIIKUX KpaiHax B 00X1]
HaKJIaJICHUX CAHKIIM TOTOBHX 3pa3KiB UM €JIEeMEHTHOI 06a3u JyIsl X BUPOOHUIITBA HA MIMTPHEMCTBAX
p®d. HezBakarounm Ha caHKIIIHHI OOMEXEHHs, B X0/l po3po0JeHHs, BUTOTOBJICHHS Ta peMoHTy OBT
y pd TpuBae BUKOPUCTAHHS €JICKTPOHHOI €JIEMEHTHOI 0a3W 3aXiTHOTO BUPOOHMIITBA, OTPHUMAHOT
4yepe3 TPeTi KpaiHu.

Jl;1st BIAHOBJICHHS BTpaT Ta 3a0e3nedueHHs BeJACHHS O0MOBHUX il HalllOHAJIbHA €KOHOMIKA P
repeBe/iecHa Ha BOEHHUM CTaH, M0 Jajo 3MOTY: 3MIMCHUTH TocwieHHs cipomokHocTerd OITK s
BUPOOHUIITBA 030pO€HH Ta BIIPOBA/PKCHHS HOBHX TEXHOJIOTIN; MpOaHAIi3yBaTH Ta BIPOBAJAUTH
3100yTHi y 00MOBUX JisX TOCBI 3acTocyBaHHs BiacHoro OBT; 3MiiiCHUTH )KOPCTKY LIEHTpasIi3allito
BUPOOHUIITBA Yepe3 CTBOPECHHS IPOMUCIOBUX KJIACTEPIB 3 UITKO BU3HAYCHUMH CIICHiaIi3allisiMu
TOIILIO.

Osznakamu Tpancdopmaiii OIIK pd € 3acrocyBanHs arpecopoM HOBHX (MOJEPHI30BAHHX)
3pazkiB OBCT mupokoi HoOMeHKIaTypH, OoenpuiiaciB (3aco0iB MOBITPSIHOTO Hamay), OE3MIIOTHUX
001OBHUX MIATPOPM HA3EMHOI0, TOBITPSHOTO Ta MOPCHKOr0 0a3yBaHHS, 1110 CBIAYUTH PO PO3BUTOK
CUCTeMH 030pO€HD i MOTPeOH, siIKi OOYMOBJIEHI 3MiIHAMH XapakTepy, GopM Ta criocoOiB BeICHHS
OorioBuX miit [2].

Jia mintpumanHs 00€31aTHOCTI Ta 30€pEeKEeHHs MepeBaru HaJ CUIaMH OOOpOHH YKpaiHu
ocHoBHi 3ycusuist OIIK pd cnpsimoBaHi Ha: OpraHizaiiiro HOBUX BUPOOHHUIITB JUTsl 301TbIIEHUX O0CSTIB
BUT'OTOBJICHHS PaKETHOI 30poi, apTuiepiichbkux 0oenpumacis, 3aco0iB MOBITPSHOT0 Hamaay i 3aco0iB
PEB, Oponerexniku Tomio; crpouleHHss KOHCTpykmii OBCT s 3MeHIIeHHS 1XHbOI BapTOCTI;
MEPEOCHAIICHHS POCIHCHKUX OOOPOHHUX MIANPUEMCTB Cy4acHMM OOJaJHAHHSAM 1HO3EMHOIO
BUPOOHMIITBA; 3aMiHY IMITOPTHUX KOMIUIEKTYBAJIbHUX Ta CHPOBHUHM Ha BITUM3HIHI aHAJIOTH; IMIIOPT
KPUTUYHHUX €JIEKTPOHHUX KOMIIOHEHTIB Ta MarepiajiB 4epe3 TpeTi KpaiHM B 00XiJ CaHKIINHHHX
0o0MeKeHb; PO3pO0JIEHHS B paMKax JIOCIIIHO-KOHCTPYKTOPCHKUX POOIT HOBHUX Ta MEPCIEKTUBHUX
cucrteM (KOMILJIEKCIB, 3pa3KiB) 3aco0iB 30poifHOi OopoThOHM, siki 3a0e3nedarh JOMIHYBAHHS Ta
TEXHOJIOTIYHY TepeBary.

Ha motounomy erari BiiiHH cuiii 000pOHU YKpaiHW BUKOPUCTOBYIOTH HOBY MOJENH BEJCHHS
OoifoBUX 1iif — “akTHBHY OOOpPOHY” — 3 aKUEHTOM Ha MAacoB€ 3acTOCYBaHHsS O€3MiJIOTHHX
(poGoTn30BaHMX) IIATGOPM HA3EMHOTO, MOBITPSHOTO Ta MOPCHKOTO 0a3yBaHHS, BUCOKOTOUYHHX
OoenpunaciB 'y CKJIaji po3BiAyBaJlbHO-BOIHEBUX KOHTYpIB Ha OCHOBI €JIWHOTO PO3BiIyBaJIbHO-

41


https://portal.issn.org/resource/ISSN/2786-9318
https://portal.issn.org/resource/ISSN/2786-9326

ISSN (print): 2786-9318
ISSN (online): 2786-9326

Military Science. Vol. 4 No.1 (2026)

The Central Research institute

of the Armed Forces of Ukraine

iHpOopMaLiHOTO TPOCTOpPY, MOOYIOBAHOTO HA BIAMOBITHUX MPOrPAMHO-AMAPATHUX CHCTEMAax
(komrnekcax). Taka monens 3a0e3neuye mepesary B THYYKOCT1 BeJeHHS OOMOBHX JIii, TOYHOCTI
ypaKeHHs, 3MCHIICHHI Yacy IUIaHyBaHHA 1 3MIHCHEHHS ynaapiB Mo 00’€KTax NPOTHBHUKA Ha
BUIIEPEPKEHHS (y TOMY YHCII B TIMOMHI TepuTOpii pdh) Ta 3HIKEHHI BTpaT cepesi 0cO00BOT0 CKIIALY
TOILIO.

3a3HaueHe BHIEe OOYMOBIIOE HarajabHy HEOOXITHICTH CTBOPEHHS IS 3C p¢ aIeKBaTHHX
THCTPYMEHTIB MPOTHIIT IIJISIXOM pO3pOOJICHHSI HOBUX Ta MoJepHizamii icHyrounx 3pa3kieB OBT Ha
BrnacHoMy OIIK Ta (a60) 3akymiBii y KpaiHax “oci 371a” TOTOBHUX 3Pa3KiB UM KOMIUICKTYBAIBHUX JIJIS
KPYITHOBY3JIOBOTO CKJIaJIaHHS Ha BIACHUX ITiIPUEMCTBAX.

V¥ Bcix cermentax OIIK p¢ 3a1iiCHIOIOTBCS 3aX0QW 3 HAPOIIEHHS CIPOMOYKHOCTEH JUIst
BUPOOHUIITBA CyYaCHUX CUCTEM (KoMIuIeKciB, 3pa3kiB) OBCT [13].

Y KOCMIYHOMY CErMEHTI OCHOBHI 3YyCWJUIS CHpSIMOBaHI Ha (OpPMYBaHHS Cy4acHOI
iH(pOopMaLlIHHOT KOCMIYHOI CHCTEMH; CTBOPEHHS 0araTo(yHKIIOHAIbHOI HHU3bKOOPOITAIbHOI
CUCTEMHM CYITyTHHKOBOTI'O 3B’SI3Ky Ta 3a0€3MeueHHs Oe3MepenIKoAHOr0 3B’ SI3Ky 1O JIHIT “CymyTHUK—
NUTHOBUNA 00’€KT—HAa3eMHA CTaHIls’ 3 BUKOPUCTAHHSAM CIICHIATIBHUX MOMIYJIB IMiJICUIICHHS,
HapoUIeHHs OpOITalbHOrO YrpyMOBaHHS ICHYIOUMX KOCMIYHMX amapaTiB 3B 3Ky, CTBOpPEHHS
KOCMIYHOT'O KOMIUIEKCY PaJIioJIOKAliiHOTO BCEIOTOAHOTO 30HIyBaHHS (S-7iama3oHy); TpHUBA€e
YAOCKOHAJIEHHSI PAaJIOONTUYHUX KOMIUIEKCIB TMOIIYKY Ta 1leHTHU(IKalill HU3bKOOPOITAIbHUX
KOCMIYHHMX 00’€KTiB Tomo. [Ipy 11boMy ranbmMyeThCsi MOJANIbIINI PO3BUTOK KOCMIYHOIO CETMEHTa
CUCTEeMM IIONEpeKEHHsI NpO paKeTHUH Hamaj 4Yepe3 BIJCYTHICTb MNOTPIOHOI HOMEHKIATypHU
€JICKTPOHHOI KOMIIOHEHTHO1 0a3u 3aXiTHOT0 BUPOOHHIITBA.

Jnst  migTpUMaHHS ~— CTpATeriyHMX  CHJ  CTPUMYBAaHHS  TPUBAE  BHUPOOHMIITBO
MDKKOHTHHCHTIBHUX OamicTHYHUX pakeT “SApc”, 3miicHIOETbCS MOJEpHI3allisi PaKeTHOTO
KOMIUIEKCY CTpaTeriuHoro mnpusHayeHHs “Capmar”, BHPOOHHUIITBO MOOIIBHOTO TPYHTOBOTO
pakeTHOro KoMmruiekcy “OpemHuk”. TpuBaOTh 3aX0au 3 YJIOCKOHAJICHHS CJIEMEHTIB CHUCTEMU
yIpaBJiHHA (KOMaHIHUX MYHKTIB) 1 3B SI3KYy CTpaTeTIUHUX SACPHUX CHIL.

3a HampsMOM PO3BHUTKY O30pOEHHS Ta TEXHIKH IMPOTUIIOBITPSHOI 00OPOHU (Y TOMY YHCHI
Biiicek [IIIO CB Ta 3eHiTHO-pakeTHHX BilchbK MoOBITpsHO-KocMiuHMX cuil (3PB TIKC) 3¢ pd)
KpaiHOI0-arpecopoM 3/IMCHIOEThCS HHU3KAa MEPCHEKTUBHUX HAYKOBO-AOCHIIHUX Ta JOCHIIHO-
KoHCTpyKTOpchbkux poOiT (HAJKP), cnpsimoBaHux Ha po3poOJICHHS HOBOI'O, MOJIEPHI3AII0 Ta
ynockonanienHs icayrouoro OBT 3PB IIKC pd, miaBuiieHHs HOro »KHBYYOCTI Ta aBTOHOMHOCTI
MIyHKTIB OOHOBOr0 yHpaBIiHHS, PO3POOJIEHHSI HOBUX aBTOMAaTHU30BAaHUX CHUCTEM YIPABIIHHS TOLIO.
TpuBae wmonepHizariss Bciei icHyrodoi Homenknatypu 3PC (C-350, C-400, C-500 Tomro);
PO3pOOIIEHHSI HOBOI'O MOOUIBHOTO PaKeTHOT0 KOMILTEKCY; po3pobienHs Ha ocHoBi 3I'PK “Ilantups”
npotuaporHoBoro 3PK  Ommwkuboi nii  “Tlanmups-CMJI-D” 3 HoOBowo (“Manorw”) pakeroro;
CTBOPIOIOThCST MojiepHizoBaHi 3pazku 3PT'K “Tlanuups” 3a paxyHOK MiJBUIIEHHS MOJIHBOCTEH
CTaHIII HaBEACHHS;, pO3pPOOJISIIOTHCS HOBI 3€HITHI kKepoBaHi paketu st 3PK 3 HoBumMu Tunamm
OO0MOBUX YaCTHH; CTBOPIOEThCS MaioradbaputHa aBTomatuzoBana ycranoska [1I1O amns BusiBieHHs Ta
suumieHHss bnJIA wa wmamiii Bucoti y ckimaai PJIC ta 24 myckoBHX KOHTEWHEpPIB paKeT;
POo3pobIIsAIOThCS cydacHi rapMatHi 60ioBi moayni [1T1O (tuny “Luranens”) Tormo.

Jlnst BpaxyBaHHS JOCBIY BUCOKOTEXHOJIOTTUHOI pOCICHKO-YKPAiHChKOI BilfHM 3 aKTUBHUM Ta
epekTuBHUM 3acTocyBaHHsAM briJIA pd nmpopoBxkye peanizaiiro KOHIENTYaIbHUX 3MiH Y MiIX0AaX
no mnobynoBu emenoHoBaHoi IIIIO Bcix piBHIB, NPUIUIAIOYM OCHOBHY YyBary HpOTHIIT
MaJIOBUCOTHUM 3aco0aM MOBITpsHOro Hamangy. HamaraeTrbcsi CTBOPUTHM NPUHHATHY CHCTEMY
3arasibH0-00’ektoBoro III1O, 3ailicHIOIOYM TOMIYK HAWOUIBII e(pEeKTUBHUX KOMIIOHEHTIB IS
IPOTHIIT ICHYIOUMM 3arpo3aMm.

OcnoHi 3ycuwuist OIIK pd cTocoBHO MOmambIIOro po3BUTKY MOBITPSIHO-KOCMIYHHMX CHII
CIpsIMOBaHI Ha pPO3pOOJIEHHS Ta BHUPOOHHMIITBO HOBUX aBlallifHUX KOMIUIEKCIB 3 HM3BKOIO
e(EeKTUBHOIO IJIOMICI0 PO3CIIOBAaHHS, Cy4aCHUM IIM(YPOBUM OOPTOBUM OOJIAJJHAHHAM 3 eIeMEHTaMHU
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IITYYHOTO IHTENEKTY Ta MEPCHEKTUBHUMHU aBlalliiHUMK 3ac00aMH ypakKeHHS BEJTMKOI JalbHOCTI U
notyxkHocti. Ha meli wac y pi3HOMYy cTaHi TOTOBHOCTI NepeOyBalOTh IPOEKTH CTBOPEHHS
MEePCIICKTUBHUX aBIaI[IfHMX KOMIUIEKCIB BIMCHKOBO-TPAHCIIOPTHOT aBiallii, JaJbHBOI aBiamii
(“U3nenue 80), 1ambHBOrO PadioIOKAIiITHOTO BUSIBICHHS Ta yripaBmiHHs (A-100), nepcnekTHBHUN
aBiallilHUKA ~ KOMIUIGKC  JaJbHBbOro  mepexomieHHs (Mil-41), TpoekT  MaJomOMITHOTO
OaraTo(yHKIIOHAJILHOIO BUHHIIyBaya 11’ aToro nokosinas “Chekmate” (Cy-75) Tomio. Y nepioa 10
2034 poky Ha 3aMmiHy JIiTakaM BO€HHO-TPAHCIIOPTHOI aBiamlii AH-22 Ta AH-124 3amiaHoBaHO
PO3pOOJICHHS Ta BAPOOHUIITBO TIEPCIIEKTUBHOTO aBiariitHoro komruiekcy Li-100 “Cron”.

J1j1s HapoIyBaHHS CIIPOMOKHOCTEN 3 BUPOOHUIITBA CyYaCHHX 1 HOBITHIX JIITaKiB ONEpaTUBHO-
TAaKTUYHOI aBiallii IPOTHBHUK KOHIIEHTPYE 3YCHJUIA Ha TAaKWX HaANpsMaxX: CTBOPEHHS HOBITHHOTO
yHI()IKOBAaHOTO JIBUTYHA O0OMOBHX JIITaKiB; MOJEPHIi3allisi OOPTOBOrO €JIEKTPOHHOIO OOJIaJHAHHS Ta
MIPOrpaMHOro 3abe3nedeHHs; rianboka MojepHizaumis mitakiB Cy-25 yepe3 HecTrady CydacHUX
LITYPMOBHKIB; MIABHUILEHHS O0NHOBOi €(EeKTUBHOCTI JITaKiB IIISAXOM 3aCTOCYBAHHS Cy4acHOTO
030po€HHs TOIO. ['0IOBHUI NpIOPUTET HAJAEThCS BUHUIIyBayaM-O0omOapayBaabHuKaM Cy-34M,
110 € OCHOBHMMH HOCISIMH aBiariiitHux 0om0, ocHamennx YMIIK. BomHowyac mpoTUBHUK HapoIlye
BUpoOHUITBO Cy-35C, rambOKO MOJEpHI30BAHOI'O HAJMaHEBPEHOIro OaraToQyHKI[IOHAJIBEHOTO
BUHHMIIYBaua MOKONiHHS 4++. Takox OIIK pd Hapomye Temnu BHUpoOHMIITBA OaraTOLILILOBUX
BUHMIIYBauiB 5 (4+++) mnoxominua Cy-57, peanizye 3axoau 3 MoJIepHi3alii o00jgajHaHHS,
po3mupeHHs GyHKIIOHATY 3aCTOCYBAaHHS aBialliifHUX 3ac001B ypa)keHHsI, M1 IBUIICHHS HAIIHHOCTI 1
Mpare3/1aTHOCTI CUCTEM, pO3pOOJIEHHS 3ac001B /TSI KOHTPOJIIO Ta 00cIyroByBanHs. HanexHoi yBaru
3aCIIyTOBYIOTh JIOCIITHO-KOHCTPYKTOPCHKI pOOOTH 3 po3po0ieHHs (PYHKI[IOHATHFHOTO TPOrPaMHOTO
3a0e3mevYeHHsT Uil CTBOPEHHS YHI(IKOBAHOI CHCTEMH, sKa IIOEJHYE 3aBIaHHS CHTYaIlliliHOl
0013HAHOCTI aBialIHOTO 3’€THAHHS, KEPYBaHHS KOOPIMHOBAHOIO aTAKOIO MOBITPSHOI 111 (IIiIEH)
OJIHOYACHO TPYIIOIO JITaKiB 13 pizHuMHu iHpopmariiitaumu cucremamu (tuny Cy-57, Cy-35, Cy-34,
Cy-30); kepyBaHHS KOMIUIEKCOM O30pOEHHSI JIiTaKka JJIsl yPa)KeHHsI KUThKOX IT1JI€H OJTHOYACHO.

TpuBaroTh poOOTH 3 pO3pOOJIECHHS HOBUX Ta MOJACPHI3AIlil ICHYIOUMX aBlallifHUX JTBUTYHIB JJIs
BCIX POJIIB aBiariii.

BxuBaloThcsi aKTHBHI 3aXOAM 3 MIABUIIEHHS €(EKTUBHOCTI 3aCTOCYBaHHS YIapHUX
BepTosiboTiB Mi-28HM Ta Ka-52M.

3MeHIIIeHHsI BTpAT arpecopa B 0OMOBii OpOHBOBaHINM TEXHIII MOXKE CBITYUTH PO 3arajbHeE
TEXHIYHE BUCHAXEHHS POCIChKOT apMii. BupoOHHUIITBO (KOMIIEH aIlisl BTpaT) 000BOi OpOHLOBAHO1
TEXHIKH 31HCHIOETHCS NUISIXOM BUKOPHUCTAHHS ICHYIOYMX BIMCHKOBHX 3araciB 3 0a3 30epiraHHs Ta
pemonTHUX mianpueMmcts. [Ipubnuzno 80% TaHkiB Ta iHIIUX 00MOBHUX OPOHBOBAHUX MAIIUH HE €
HOBHMH, a BIIPEMOHTOBAHUMH 1 MoJiepHizoBaHUMH. OOCsTH 3amaciB, 10 30epiraroThCs Ha CKIIaJax,
JI03BOJISIIOTH MIATPUMYBATH pIBEHb IOMOBHEHHs BTpar A0 KiHsg 2026 poky. I[Ipomucinosi
MOTY>KHOCTI MOXXYTh OYTH CIpPSIMOBaHI Ha BHUPOOHHUIITBO HOBUX OOHOBHX IIaTdopm, aje Iie
HEMUHYyY€ O3HaYaTHME 3MEHIIEHHS KUIBKOCT1 TEXHIKH, 110 MOCTAaYaTUMETHCS 3C P y HAHOIMK i
MIePCIIEKTHRBI.

[MTignpuemcta OIIK pd mocuimoTh CIPOMOKHOCTI y Ki1acTepi 60i0B0i OpOHHOBAHOT TEXHIKU
IUISIXOM: HapOUICHHS BHUPOOHHUIITBA HOBHX, CYYaCHHUX TaHKIB; 3MEHIICHHS OOCATIB KaliTalbHOIO
PEMOHTY 3 MOJIEPHI3Alli€l0 Ta BiJHOBJICHHSM; CKOPOUYEHHS HOMEHKJIATypHu OoioBuX TaHkiB. Ciifg
3BEpHYTH yBary Ha Te, mo y 2025 pori 3¢ pd novaan BUKOPUCTOBYBAaTH HOBY Moaudikario TOC-
1A “Connuenex” — TOC-3 “Jlpakon”. MonudikoBaHa Bepcis oTpuMana 30UIbIIEHY AaJIbHICTH
CTPUIBOM Ta MOCUJICHUH 3aXHCT, IO MiJIBUILYE ii )KUBYUICTh B XOJ1 KOHTpOAaTapeHHOr0o BOTHIO Ta
ynapiB briJIA cuin o60poHu YkpaiHu (OHOBJIEHA IyCKOBA YCTaHOBKA 3 15 HaNpaBIlIslOYMMHU 3aMiCTh
24). IIpoBeaeHuit aHaii3 CBIIYMTH IO Te, 10 y 3¢ pd € HaranbHa notpeda y BM/[-4M, BTP-M/IM,
OponeaBToMOOLIIX “ATier”, “Capmar”, “TailpyH” TOIIO, 110 CTUMYJIIOE€ MPUCKOPEHI TEMIH iX
BUPOOHMIITBA.

3 MeTOI0 3a/I0BOJICHHs MOTped BeneHHs OoioBuX Al pd Haporrye oOcsiru BHPOOHHIITBA
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OCHOBHHMX HOMEHKJATyp OoempumaciB Ta 3aco0iB ypakeHHs. KpiMm iHTeHCH}iKaIil TemiB
BUPOOHMIITBA ICHYIOWOI HOMEHKIATYpH OO€npumaciB Ta 3aKymiBii y KpaiH “oci 37a”, arpecop
3MIACHIOE PO3POOJICHHSI HOBUX 3Pa3KiB.

TpuBaroTh 3axX0¥ MO0 yIOCKOHAIEHHS CUCTEMH 3B’SI3Ky Ha BCIX PIBHAX, @ TAKOXK CUCTEMHU
yIpaBIliHHA Bilicbkkamu (crtamu). CTBOpPEHi: HOBA CHCTEMA BYy3bKOCMYT'OBOT'O IU(POBOTO PyXOMOTO
panio3B’s13Ky; HOBHMI KOMILJIEKC TAKTHYHOTO 3B’S3KY; CHCTEMa 0E3MPOBOAOBOTO IMHUPOKOCMYTOBOTO
nepefaBaHHs JTaHWX Yy pIi3HUX yMoBax (“‘Touka-Touyka”, “TOYKa-MHOTOTOYKa”’, mesh-Mepexa);
cucremu 3B’ 3Ky s FPV-nponis “Ilenma”, “T'epmec” Ta “Ky3Heunk”; HOBITHIH CymyTHHKOBHUN
KOMIUIEKC 3B’SI3KY; TPUBAE PO3pOOIEHHSI aBTOMATU30BAHOT CUCTEMH TaKTUYHOI PO3BIIKU U aHaANI3y
iHpopmanii  (“ACTPA”); TpuBae CTBOpPEHHsS TEXHIYHMX 3aco0iB IHTErpOBAHOI CHCTEMU
PO3BiyBaIbHO-1H()OPMAIIHHOTO 3a0e3MeueHHs Ta 00MOBOT0 YIPABIIHHS JIJIs TOOY1I0BU Ha i1 OCHOB1
€IMHOTO 1H(OPMAIIHHOTO MPOCTOPY MOJIsi 00I0; CTBOPIOIOTHCS CUCTEMH Ta KOMILJIEKCH 1HTEerparlii
3BHUYAHOT Ta BUCOKOTOYHOI 30poi pi3HUX BH/1IB 0a3yBaHHS Y PO3B1AyBaJIbHO-BOIHEBI KOHTYPH TOLIO.

[IpocTexyeTbcsl CUCTEMHUN MiAXiA 10 HApOIIyBaHHS MOTEHIlally IHTErPOBAaHUX 3aco0iB
pamioenektponnoi posBiaku (PEP) Ta pamioenexkrponnoi Oopots0ou (PEDB), macammepen Ha
TaKTUYHOMY pIBHI. P akTHBI3yBajia pO3pOOJEHHS BUCOKOTEXHOJOrYHUX 3aco0iB PEP+PEB,
OpIEHTOBAHMX Ha BUSBIIEHHS, CYNPOBIJI Ta LIJEBKAa3aHHS MO JPKEpeax BUIIPOMIHIOBAHHS Mallol
MOTYXHOCTI.

Jlnst eheKTUBHOT MPOTHIIT BOTHEBOMY BIUIMBY CHJI O0OpOHU YKpaiHU PO3pOOJISIFOTHCS 3aC00H
KOHTpOaTtapeliHoi 0opoThOu. CTBOPIOIOTHCS KOMIUIEKCH (CHCTEMH), SKI €  CKJIaJIOBUMH
PO3BIIyBAJIbHO-BOTHEBOTO (yJapHOTO) KOHTYpPY, 1 B aBTOMAaTHYHOMY pPEXKHMI BHU3HAYAIOThH
KOOPJIMHATH BOTHEBUX TO3UIIIH 3acO0IB BOTHEBOI'O YPa)XKEHHS 13 TOMAJBIION Iepeaadcto
[IJIEBKA31BOK eKinaxkaM ynapHux brnJIA Ta iHmmM 3acobam ypakeHHs (pO3BiIyBajlbHO-BOIHEBUX
KOMIUIECKCIB / pO3BiIyBaIbHO-YIaPHUX KOHTYPIB).

3a HampsMOM PO3BUTKY O30pPOEHHS Ta TEXHIKM PAKETHHUX BIWCHK 1 apTHIIEPli CTBOPIOIOTHCS
HOBITHI BHCOKOTOYHI 3aCO0M Yypa)K€HHs BEJIMKOI JAJbHOCTI 13 CyYacCHHMH 3aBaJI03aXUICHUMH
CHUCTEMaMHM HaBEJIEHHS W yIpaBiIiHHSA, po3po0ieHi MasorabapuTHI IEPEHOCHI anapaTHO-MPOTrpaMHi
KOMIUIEKCH Tepeayl JJaHUX Ta yHpaBIiHHS BOTHEM apTUIIEpii /Ui CKOPOUYEHHS HUKIYy O0HOBOro
YIpPaBIIiHHA Ta 3a0€3MeUeHHs aBTOMAaTH3allii IPOLECY PO3PaxyHKY BUXIIHUX JAHUX Ul 3aB/IaBaHHS
BOTHEBOTI'O YPAKCHHS 3a MPHUHIUMIIOM ‘“BHUSABUB—Ypa3uB’ TOIIO. TpwBae MojaepHi3arlis 1CHYHUYOl
HOMEHKJIATYpH O30pO€HHS Ta TEXHIKH, Y TOMY YHCII TJIMOOKa MOJEpHI3allis paasHCHKOTO
OTEPAaTUBHO-TAKTUYHOTO KOMILIEKCY “DnpOpyc” 3 aepoOaliCTUYHOI PAKETOK HA3eMHOI0
0a3yBaHHs B 3BUYAMHOMY Ta CIeL1aJbHOMY CHOPS/IXKEHHI, a TAKOXK KPUJIATOI0 PaKkeTor0. TpUBaroTh
BUNpoOyBaHHS B 00HOBUX yMOBax poOOTH30BaHOi caMoxinHoi rapmartu “Kiesep”, ska siBisie co00r0
oesminoTHy 122-mMM aptunepiiicbky ycrtaHoBky JI-30 Ha TyceHMYHOMY IIaci, IHTErpOBaHy 3
JUCTAHIIHHO KEPOBAHOIO TIAT(HOPMOIO.

[TignpuemctBamu OIIK pd iHTeHCH]iIKOBaHI 3aX0H 32 HAPSIMOM PO3POOICHHS OE3MITOTHUX
(6e3exima)kHUX) KOMIUIEKCIB HA3eMHOT0, TMOBITPSHOTO Ta MOPCHKOTo 0a3yBaHHs. Po3poOneHHs
poboTtuzoBanux HazeMHux komiuiekciB (PHK) BificbkkoBOro npru3Ha4eHHs € OJJHUM 13 IPIOPUTETHUX
HanpsmiB po3BuTky OBT 3¢ pd. Ha neii uac cTBopeHi crienianbHi I'yCeHWYH] [1aci MOyJIbHOTO THITY,
KOHCTPYKLIA SKuX Aae 3Mory ctBoproBati PHK i3 3amanuMu QyHKIIiOHaTbHUMU MOXKJIMBOCTSIMU —
BiJl pO3BiyBaJIbHO-YAAPHUX JI0 JIOTICTUYHUX, aJIe 3aJISKHICTh BiJl €JIEKTPOHHOI KOMIIOHEHTHOI 06a3u
3axiJHOTO BHUPOOHMIITBA B YMOBAaX CaHKIIM He Ja€ MOXIMBOCTI 3[IHCHIOBATH iX cepiliHe
BUPOOHMLITBO. HUHI TpUBAIOTh JOCTIIHO-KOHCTPYKTOPChKI poboTH 31 ctBopeHHs PHK Ha
npUHIMNaX 6araTo(yHKIIOHAIBHOCTI, MOIYJIBHOCTI, CTaHAApPTHU3alll]l apXITEeKTypH 1 MPOrpaMHOIo
3a0e3NeueHHsl; IPynoBOro (poioBOro) 3acTOCYBaHHS; MiJABMIIEHHS CTIHKOCTI ()YyHKIIOHYBAaHHS
KOMIIJIEKCIB B YMOBax 3acTocyBaHHs 3aco0iB PEB; miBuIieHHs HaAiHOCTI Ta MPOIYCKHO 3/TaTHOCTI
KaHaniB paaiooominy (texHonoriss MANET); 306uiblieHHs pajaiycy AMCTaHIIMHOTO KepyBaHHS;
MiIBUIIICHHS PIBHS aBTOHOMHOCTI TOIIIO.
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[TpoTHBHHK TPOIOBXKYE PO3BUBATH CKJIAJI0BY O€3MUIOTHOI aBiallii Ta HAPOIILy€e BUPOOHUIITBO
Ta 3aCTOCYBaHHS yAapHHX Oe3niuIoTHUX JitanbHux amapatiB (BrmJIA) Bemmkoi mampHOCTI il
30unbmryersesi HoMeHKIaTypa ynapaux bnJIA (“TrooBux”, “Tepann-3”, “I'epanp-4”, “T'epanp-57,
“Illaxen-107" ToII0), CTBOPIOIOTHCS HOBI Ta YJOCKOHATIOIOTHCS ICHYIOUI Oapakyrodi Ooempunacu
noBiTpsiHOro Ta HazemHoro craptry (“Kmmn”, “Monnig-2507, “Monnif-5007, “banmepons”,
“ITocwuka”, “OtkpsiTka”, “Jlanuer-P”, “HoBoa-M1”, “®wmmn” tomo), YMIIK, YMIIb tomro.

Ha mouartok 2026 poky 30poiiHuUMH cuiaMu pd BUKOpUCTOBYBaocs Oinst 60 OCHOBHUX BHIIB
FPV-apoHniB komTepHOro THIly, Ounbiie 25 mitakoBoro Tuiy, maibke 10 nHaiimenyBanb briJIA-
MepexoruioBayiB, Oulble 25 BapiaHTIB yJapHoro HaBaHtaxeHHs FPV, Ounbmie 40 HalimeHyBaHb
KOMIUIEKCIB MPUYIIEHHS KaHAJIB 3B’ 13Ky, yIpaBiHHS Ta HaBirauii brnJIA pizaux tumis. OcobauBoi
yBaru 3aciyroBye po3poOJIeHHS Ta BUTOTOBJIEHHS KOMILIEKCIB, Y sIKUX iHTerpoBaHi 3acoou PEP Ta
PEB 3 brJIA-nepexormoBauamu. CTBOPIOIOTBCST HOBI YHIBEpCaibHI OE3MUIOTHI TuiaTGopMu Ha
ocHoBi briJTA “Kpokoguin”, “Cksoper”, “Ygapuux”, “Cubups”, “JIyHp” Ta 1HIII.

[Touanu 3aCTOCOBYBATH TEXHOJIOT1I0 BUPOOHUITBA MOHOIUIaTHUX FPV-1poHiB.

Po3pobiiena Ta BOPOBAKYETHCS TEXHOJOTISI ABTOHOMHOTO YIIPABIiHHS O€3MITIOTHUMHU
aBlaIIfHUMHU CHCTEMaMH Ha OCHOBI €JIEMEHTIB IITYYHOTO IHTEJEKTY, SKa mepeadadae peanizaiiro
MO>KJIMBOCTEH peKOH(Irypalii CHCTEMH YTIPaBIiHHS Ta YXBaJI€HHs CAMOCTIHHOIO pillIEHHS HA OCHOBI
MIPOrpPaMHO peali30BaHUX MEXaHI3MIB IiJ] Yac 3MiHU THUIIOBUX YMOB 3aCTOCYBaHHSI.

[Tix yac po3pobaenns HoBux briJIA p¢d BukopucToBYy€e TEXHOJOTIT Iepeiadl CUrHally, sIKi MEHII
Bpa3MBI JI0 MEPEIIKOJ, aKTUBHO BIPOBAKYyE HOBI CIOCOOM YIpaBIIIHHSA Ta HAaBEJCHHS, a caMe:
yrpaBiinaa FPV-gponamMu 1o onToBOJOKHY, OaraTojiama3oHHI KaHAJIM YMPaBIiHHSI, MITYYHUH
IHTEJICKT, CHCTEMY CaMO3aXxOIUICHHS [iJIi 3 MaIuHHUM 30poM, Mesh, HOBi 3aBa103axUIlEH] CHCTEMHU
3B’A3KY TOLIO.

Ha tmi 30imbmieHHss 3acTocyBaHHs cuiamMu obopoHum Ykpainu ymapuux brJIA 3pocrae
IHTEHCHUBHICTh 3aCTOCYBaHHS TMPOTUBHUKOM KOMIUIEKCiB mipotumii brmJIA 1, sk Hacmigok,
B110yBa€THCSI HAPOITyBaHHS 00CATIB BUPOOHUIITBA CTalllOHAPHUX, MOOUIBHHX Ta “OKOMHUX "’ 3aC001B
PEB, a Takok KIHETUUHUX 3ac001B ypaKeHHsI (1HHOBAIIiTHI OO€NpUIIacH, akTUBHI 3aC00U ypakeHHS
brJIA iHaMBIgYyadbHOrO BUKOPUCTAHHS HA OCHOBI CAMOHABIJHOTO PEAKTUBHOTO Ooempumacy 3
pamionokaniiHor ['CH y BUTIsSA1 KOMIAKTHOT PaKeTH; 3€HITHI apTUIIEPIMChKI KOMIUIEKCH KaiOpom
30 MM TOII10).

KepiBHUIITBO poOCii, BpaxOByHOYH [OCBIJ BiHU 3 YKpaiHOK Ta BHUCOKY €(EKTUBHICTh
3aCTOCYBaHHSI MOPCHKUX POOOTH30BaHUX KoMIUIekciB Cuitamu 6e3neku it 000poHu YKpaiHu, BXKUBA€E
BCE OUIBIIIE 3aX0JliB 3 METOK CTBOPEHHS HOBITHIX, MEPCIEKTUBHHUX 3pa3KiB sl MOTped BMO pod.
HAJAKP 3a wmum HampsMoMm peami3yloThesi B pamkax “TIporpamMu  po3BUTKY MOPCHKHX
POOOTOTEXHIYHUX KOMIUIEKCIB Ta CIEIiaIbHOIO0 MOPCHKOI'O MiJBOJHOIO 030pOEHHS HA MEPioj 10
2035 poky”, 3aTBepkeHoi y uepBHi 2024 poky. Ha mouatok 2026 poky 3aBepiieHa po3po0ka HU3KH
0araTo(pyHKIIOHATBHUX MOPCHKUX O€3MIOTHUX IUIaTdopm, 3IiMCHIOIOTHCS BHUIPOOYBaHHS Ta
OoloBe 3acTocyBaHHs ynapHux MmBuAKiCHUX Oesekinaxkuux karepiB (BEK). OnmnouacHo B pd
3MIMCHIOETHCS pO3pOOJICHHS HAJABOJIHMX 1 ITiJIBOJHUX, aKTUBHUX 1 MAacCHBHUX 3ac00iB mpotuaii BEK
cu1 000poHU YKpaiHH.

Ha mninnpuemctBax OIIK pd TtpuBae nuzka HJIJIKP, cnpsmoBanux Ha po3poOieHHs
IHHOBALIfHOTO 1 MOJIEPHI3allil0 ICHYIOYOTO aBlallifHOro 030pO€HHS Ta CUCTEM YIPAaBIIHHS HUM.
3IHCHIOIOTHCS JAOCHIPKEHHS 31 CTBOPEHHS TpaHC(HOPMHOI MOJYJIbHOI 30pOi Ipyroro MmoKOJiHHSA,
yHi(piKOBaHOI Ha MiKBHMIOBOMY PiBHi. IXHBOIO METOI0 € PO3POOIEHHSI OOIPYHTYBAHHS CTBOPEHHS
yHi(iKoBaHOI JIHIKKK aBilallifHUX 3ac00IB ypakeHHs, afanTailii Ta yHiikauii Ha3eMHUX 3aco0iB
HiATOTOBKM, a TakKOXX IIyCKOBUX HPUCTPOIB, CTaHAapTiB iH(popMalliiiHoro oOMiHy Ta
€JIEKTPOXKMBIICHHST OOPTOBUX CHCTEM 3pa3KiB aBialiiHOro 030poeHHS (pakeTH, aBiabomoOwu,
HEKEpOBaH1 PEAaKTHBHI CHApSAM TOIIO). Pe3ynpTatu NOCHIKEHb MAlOTh BHUPIMIUTH KOMILUIEKC
3aBJlaHb, IMOB’A3aHUX 13 PO3LIMPEHHSIM HOMEHKJIATYypH HOCIIB Ta MiJBUIIEHHSAM iXHIX OOHOBHX
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XapaKTepUCTUK, 3OUIbIICHHSIM iXHBOI OOHOBOI MOTY)KHOCTI Ta pajiycy 3acTOCYBaHHS,
3a0e3MeUeHHsIM BHCOKOI MOOUIBHOCTI, PO3MIIIEHHSIM YCepeanHi (PIO3eIsHKHOTO TPOCTOPY VIS
3HIKEHHS PaIi0I0KaiiHOT TOMITHOCTI.

[MignmpuemctBa OIIK pd HapomyoTs 00CATH BUPOOHUIITBA BUCOKOTOYHOI paKkeTHOI 30poi —
0aTiCTUYHMX, KPUIIATHX, T1IEP3BYKOBHUX aepOOTICTHYHHX Ta MPOTUKOPAOETHHUX paKkeT Ha3eMHOT O,
MOBITPSTHOT'O Ta MOPCHKOT0 Oa3zyBaHHsA. Ha mocTiiiHii OCHOBI 3/1IHCHIOETHCS MO/IEPHI3AIlisl PAKETHOTO
030pO€eHHS TSt O1TbII €(hEKTUBHOTO HOTO 3aCTOCYBAaHHS ISl yPaXKEHHs 00’ €KTIB B TIIMOMHI TEpUTOPIT
Hamoi nepxkaBu. OCHOBHMMH HaIlpsiMaMd MOJIEPHi3amii pakeTHOro O30pOEHHS € IIiIBHUIICHHS
TOYHOCTI Ypa)kKeHHSI, 30UTBIICHHS MOTY>KHOCTI 00MOBOI YaCTHUHHU, IMIIBUIICHHS 3aBaJI03aXUIIEHOCTI
Ta 3HMWKEHHS 3aJIE)KHOCTI Bl 1HO3EMHOT €JIEMEHTHOI 0a3u.

Takum uYMHOM, NPOBEJEHMM aHali3 OCHOBHMX HampsMiB po3BUTKY pociiicbkoro OIIK,
KUIbKICHO-SIKICHOTO CKJIaJy HOBOTO Ta MojepHizoBaHoro OBT, 110 3aCTOCOBYIOTHCSI HA TIOTOYHOMY
eTani pociiChbKO-yKpaiHChKOi BiliHH, a Takox mnepcrnektuBHux HJIJIKP, crnpsimoBanux Ha ixHIid
MO/AJIBbIINNA PO3BUTOK, JA€ 3MOT'Y BU3HAUUTH BICIM OCHOBHUX TEHJIEHII1H pO3BUTKY 3ac001B 30poitHOT
60poTrou ph:

BUSHAYATILHA PONb NOBIMPSAHO-KOCMIYHUX CUCMEM V BUPIULEHH] 3a80aHb PO38IOKU, HABIeaYil,
ynpasninna gilicokamu (36’s30xk ma ACY) depe3 po3poOJICHHS CHCTEM, KOMIUIEKCIB, 3aCO0IB st
3a0e3MeyeHHs ONepaTUBHOTO JI0OBEJCHHSI IHTerpoBaHoi iH(opMallii po3BIIKK Ta CUTHAJIB 00H10BOTrO
YIPaBIIiHHA 10 BCIX PIBHIB YIPaBIiHHS BIiCbKaMM; CTBOPEHHS] HOBUX Ta YJOCKOHAJIEHHS 1CHYIOUHX
3ac001B MOBITPSIHO-KOCMI4YHOT 000POHU Y CKJIA/I1 MIJICUCTEM YIIPaBIiHHS, PO3B1JIKU Ta MONEPEHKEHHS
PO TOBITPSHO-KOCMIUYHUMA HaIaj, ypaXeHHS Ta NPHAYIICHHS 3ac00iB TMOBITPSIHO-KOCMIYHOTO
Haray; CTBOPEHHS BCIX CETMEHTIB €IMHOTO 1HPOPMAIIIMHOTO KOHTYPY YIIPaBIiHHS 3¢ pd;

niosuweHHs eghekmueHocmi 030pPO€EHHS, BIlICbKOBOI Ma CNeyianbHOI MexHIKU pPI3HUX Munie
0a3yeanms yepe3 YOOCKOHALEHHS] ONEPAMUSHO-MAKMUYHUX 8UMO2 MA AKICHe NiOBUUEHHS MAKMUKO-
MEeXHIYHUX XapaKxmepucmuk Ha OCHOBI JIOCBIy pPOCIMChKO-YKPAaTHCHKOI BIiHHU;

NiOBUWEHHST NOMYIHCHOCII, WEUOKOCMI, 3A8A003AXUWEHOCMI, MOYHOCMI Ma OANbHOCHI
3aco0i8 602He8020 ypadiceHHs Yepe3 pOo3poOJIeHHS MEPCIEeKTUBHUX Ta YAOCKOHAJIEHHS ICHYIOUHMX
KOMIUIEKCIB Tilep3BYKOBOI 30pOi; BHCOKOTOYHOTO PAKETHOTO O030pOEHHS; PO3pOOJIEHHS HOBHUX
OoenmpunaciB Juisi PaKeTHO-apTHJICPIHCHKOTO 030pOEHHS; PO3MIMPEHHS HOMEHKJIATYPH HOCIIB
aBlalifHUX 3aco0iB ypaKECHHS; PO3POOJICHHS Ta YJIOCKOHAJICHHS OapaKyrouux OO€mpHuIaciB
MOBITPSIHOTO Ta HAa3eMHOr0 CTapTy; 30LIbIIEHHS MOTY)XHOCTI Ta TOYHICHUX XapaKTePUCTHUK
KEpOBaHMX aBiallitHuX O0MO BCIX KaJiOpiB Ta THITIB TOIIO;

“Inmenexmyanizayisa” 3acobie 30poliHOi O6OPOMbOU UWLIAXOM CMBOPEHHS OUCMAHYIUHO
KeposaHux, poobomu3o8aHux ma asmMoOHOMHUX KOMNJEKCI8 BilicbKO8020 NPUSHAYEHHS NOBIMPIHOZO,
HA3eMHO020 Ma MOPCbKO20 0a3V8aAHHA 3 BUKOPUCMAHHAM MEXHONO02IU WMYUYHO20 [HMeNeKmy
peanizyeTbcsi uepe3 1HTEHcHU(IKAIil0 BIPOBAPKEHHS IUBUIBHUX TEXHOJOTIA Ta TEXHOJIOTIH
MO/IBITHOTO MTpU3HAUEHHS JJIsl TOTPed BeleHHs 30poitHoi 0opoThOu. JlocBia pocilicbko-yKpaiHChKOT
BIfHU CBIJYHTH, IO IHBEPCiS MMUBILIBHUX TEXHOJOTIM I MOTped BIHHU MOXKE 3IIMCHIOBATHCS
e(eKTUBHO HE TUTLKU JCPKABHUMHU 1 BEJIMKUMH KOPIIOPATUBHUMH aKTOpaMH, a i HeJlep>KaBHUMU Ta
BOJIOHTEPCHKUMHU CIUIBHOTAMH 1 TPyTIaMH;

VOOCKOHANIeHHs ma pO36UMOK 3aco0ié pO3BIOKU, 38 83Ky, CUCMEM aA8MOMAMU308AHO20
VAPAGNiHHA BiliCbKamMu (cunamu) ma ix KOMRIeKcy8amHs 4Yepe3 3acTOCYBaHHsS 1H(GOpMaLiiHUX
TEXHOJIOT1H aBTOMaTu3allii ympaBiiHHS BiiiCbKaMU Ta OMEpPaTUBHOTO OOMIHY JaHUMH, BIAXiJ Bin
TPaIULIMHUX CHCTEM YHpaBIiHHA, NOOYJOBAaHUX Ha l€papXiyHill CTPYKTypi Ta LIEHTpPalTi30BaHUX
KaHaJsax 3B’ 3Ky, BIIPOBAPKEHHS MEPEKELIEHTPUYHUX M1AX0/IIB, K1 3a0€3Me4y0Th BUILY IIBUAKICT
YXBaJICHHS PIilleHb, THYUYKICTh Ta €PEKTUBHICTh B3aEMOIT;

CMBOPEHHs | Macumaby8aHHs HOBUX BUCOKOEDEKMUBHUX, MaAN02adapUMHUX ma NOPIGHAHO
oewesux 3paskie OBT (3acobie ypaoienns) peanizye acCUMETPHUUYHE 3aBIAaBaHHS MPOTHUBHUKY
CYTTEBOT'O 30MTKY, HEMTOPIBHSUIBHOTO 3 BapTICTIO 3aCO0Y YpasKeHHsI, AKUii OyB BUKOPUCTAHUIA;
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niosuwenns saxuwenocmi ma owcugyvocmi OBCT, ocobosoco cknady ma 00’ ekmis
iHhpacmpykmypu 4depe3 MiABUINCHHS MOOITBLHOCTI CHCTEM, KOMIUICKCIB, 3pa3kiB OBT; 3HMKeHHS
MTOMITHOCTI CHCTEM, KOMIUICKCIB, 3pa3kiB OBT Ta BiliCbKOBHX 00’€KTIB Yy BCIX Jiama3oHax JOBXKHUH
XBWJIb; OCHAIIEHHS OpOHBOBAHOI TEXHIKM TPHCTPOSMHU IIOCTAHOBKH IEPEHIKOJl Yy KaHajax
ynpapiiHHgS briJIA, BCTaHOBJIGHHS JIOJIATKOBUX €JIEMCHTIB 3aXHUCTY, 3HWKCHHS TIOMITHOCTI Bij
ONITUYHUX, TEIUIOBI3IMHUX Ta PaJioIOKAIIfHUX 3ac00iB PO3BiAKH, KOMIUIEKTYBAaHHS CYYaCHUMH
pamioCTaHIsIMM Ta TpPWIAJaMH HIYHOTO OavyeHHsS, CHCTEeMaMH KPYTrOBOTO OIJISITy; NPOBEICHHS
HIAJIKP 3i cTBOpeHHs HOBUX THIIB OpPOHBOBOTO 3aXWCTy Uil MiABHIICHHS CIHPOMOXHOCTEU
MOTJIMHATH Ta PO3CIIOBATH KIHETUYHY €HEprito Ooenpunacis Ta BUOYXOCTIMKOCTI TOIIO;

ni0BUWEHHs 8UMO2 WO000 cmanoapmuzayii, YVHiQikayii, cnpoweHHs ekcnayamayii ma
Haoitinocmi yHKyioHysanusa cucmem, Komniekcis, 3paskie OBCT depe3 CKOpPOUYEHHS THHAXY 1
HOMEHKJIATYPU CHUCTEMHU 030pO€HHS Ta 30CEPEHKEHHS 3yCHIIb Ha PO3BUTKY YHIPiKOBaHMX 00HOBUX
miargopM, 3aco0iB BHCOKOTOYHOI 30poi, MYCKOBMX YCTAaHOBOK Ta CHCTEM pPO3BIAYyBaJbHO-
1H(popMaLiiHOTO 3a0e3MeYeHHs; PO3pOOIEHHS CUCTEMHU CTaHJapTiB 30epiraHHs Ta OOMIHY JaHUMH,
€TMHOI 117151 3¢ pd; MOOYIOBY CKIIATHUX CHCTEM, KOMILIEKCIB 31 BOYI0BaHOIO J1arHOCTUKOIO Ha OCHOBI
HEPEeMOHTOBAHUX Ta HEOOCITYroByBaHUX TEXHIYHUX eseMeHTiB (ckianoBux) OBCT Tormo.

Bucnook (Conclusion)

[TinbuBaroun miICyMKH, MOYKHA KOHCTAaTyBaTH TaKe.

1. IIpoBeneHuii aHai3 OCHOBHUX HampsAMiB po3BUTKY pociiicbkoro OIIK, KilbKiCHO-SIKICHOTO
CKJIaay HOBOTO Ta MojaepHizoBaHoro OBT, mo 3acTOCOBYIOTHCS Ha MOTOYHOMY €Talll pOCIHCHKO-
YKpaiHChKO1 BiliHH, a Takoxk nepcrektuBHUX H/IJIKP, cipsimoBanux Ha XHii MOAAIBIINNA PO3BUTOK,
JIaB 3MOTY BU3HAUUTHU BiCIM OCHOBHHMX TEHJCHIIIH PO3BUTKY 3ac001B 30poiiHOT 60poThOU p.

2. OcHoBHi HanpsMu po3BUTKy OBT 3¢ pd kopemoroTs i3 rio0albHUMHU TEXHOJOTTYHUMHU
TpeHgamMu y cdepi o0opoHH Ta OE3MEeKH, BU3HAYEHWMH IPOBIIHUMH KpaiHaMu CBITY, a caMme:
KOCMi4HI T1aThOpMH BIHCHKOBOTO Ta MOBIHHOTO MPU3HAYCHHS; BIICHKOBA aBiallis; OpOHETaHKOBA
TEeXHIKa; BUCOKOTOYHA 30posi Ta OO€NMpHUIIacH; pakeTHI BIACHbKa 1 apTHiepis;, Oe3muIoTHI 00ioBi
mIaThopMH; 3aco00M PO3BIAKH, IPOTHUIIOBITPSAHOT OOOPOHH, paaioioKalli, paaioeIeKTPOHHOL
00poTHOM Ta 3B’ 3Ky TOIIO. 3a uMuU Hanpsamamu Ha mignpuemcTBax OIIK pd 306imbmryroTees obcaru
BUPOOHUIITBA, MOJIEPHI3allii Ta KaMiTaJbHOI'O0 PEMOHTY, a TakoK po3noyaro Hu3ky H/IJIKP, y pamkax
SIKUX 3JIIHCHIOETHCSI pO3pOOJICHHS MepcreKTUBHUX cucteM (KomruiekciB) OBCT.

3. BuszHaueHi OCHOBHI TEHJCHIIIT PO3BUTKY 3ac00iB 30poitHOI 00pOTHOM pd B3aEMOIIOB’sA3aH1
MIK COOOIO0 Ta CTUMYJIIOIOTH MOAAJIBIINIA B3aEMHUNA PO3BUTOK.

4. pociiicbka dexaepallisi Hamaraerbcsi 30UIBIIMTH TEXHOJIOTIUHY IEpeBary 3a OKPEMUMH
HanpsiMamMu GOpPMYBaHHS CIIPOMOKHOCTEH, TPOTE HE B 3M031 3a0€3MeYUTH BIACHY CaMOJIOCTaTHICTh
3a BCIM CIIEKTPOM KPUTUYHHX OOOPOHHHMX TEXHOJIOTIH.

Pexomenaanii (Recommendations)

Busnaueni TeHeH11ii po3BUTKY 3ac00iB 30poiiHOT 00poTHOU 3¢ ph MOKYTh OYyTH BUKOPHCTaHI
Ha IOTOYHOMY e€Tall MPOrpaMHO-IIUTLOBOTO IUIAHYBAHHS JIUIsl CBOEYACHOTO Ta E(EKTHBHOIO
OOrpyHTYBaHHSI OCHOBHUX HAIPSMIB MOAATBIIOIO PO3BUTKY 030pOEHHS, BIiCHKOBOI Ta CHEIiaIbHOT
TEXHIKH CUJI 000pOHU YKpaiHU.
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Abstract. The Russian Federation continues to take consistent steps to adapt its economy and
defense industrial complex to a war of attrition. This includes the mobilization of the national
economy and its transition to a war footing, accompanied by a significant increase in military
production to compensate for losses incurred during combat operations. The relevance of this article
is o0ycmoBnena (driven by) the need to analyze the main directions of development of weapons and
military equipment (WME) of the Armed Forces of the Russian Federation, as well as the capabilities
of its defense industrial complex in terms of their development, modernization, and production at the
current stage of the Russia—Ukraine war and in the near-term perspective. The aim of the article is to
analyze the directions of development of weapons and military equipment of the Armed Forces of
the Russian Federation and to identify the key trends in their evolution at the current stage of the
Russia—Ukraine war. The main result of the study is an analysis of the development directions of
means of armed warfare of the Armed Forces of the Russian Federation at the present stage of the
war, as well as the identification of their principal trends. The practical significance of the results lies
in the application of the identified trends in the development of Russian means of warfare within
program-based defense planning, in order to substantiate timely decisions regarding the priority
directions for further development of weapons and military equipment of the Defense Forces of
Ukraine.

Keywords: means of armed warfare, defense industrial complex of the Russian Federation,

directions of weapons development, military and special equipment, Russia—Ukraine war,
development trends.
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Abstract. The relevance of the research is determined by the growing role of state policies in
the field of defence under the conditions of martial law, a dynamic security environment and limited
resources, which necessitates improving the quality of managerial decision-making and ensuring its
adaptability. Under such conditions, state policy should be considered not as a set of fragmented
decisions or regulatory legal acts, but as an integral and continuous managerial process with a clearly
defined logic of development and feedback mechanisms. The aim of the article is to substantiate a
universal model of the life cycle of state policy in the field of defence and to determine its main
stages, taking into account the specific features of the formulation and implementation of policies
falling within the competence of the Ministry of Defence of Ukraine. The article employs system and
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process approaches, structural-functional analysis, methods of analysis and synthesis, induction and
deduction, as well as elements of comparative and risk-oriented analysis, which made it possible to
consider state policy in the field of defence as a multi-stage life cycle. The main results of the research
consist in substantiating a universal model of the life cycle of state policy in the field of defence,
distinguishing its principal stages — from goal-setting and policy initiation to monitoring and
evaluation of outcomes — and demonstrating the decisive role of feedback in ensuring the
effectiveness and sustainability of defence policies. It is shown that the effectiveness of the policies
of the Ministry of Defence of Ukraine largely depends on the coherence of all stages of the life cycle
and on the ability of the management system to engage in institutional learning and timely adjustment
of managerial decisions. The results of the research may be of interest to officials of public
administration bodies in the field of national security and defence, specialists of the Ministry of
Defence of Ukraine and the General Staff of the Armed Forces of Ukraine, researchers and academic
staff in the field of public administration and military security, as well as analysts and experts
involved in the formulation, implementation and evaluation of defence policies.

Keywords: state policy, policy life cycle, defence policy, public administration, Ministry of
Defence of Ukraine, monitoring and evaluation, feedback.

Introduction

Under the contemporary conditions of transformation of the national security and defence
system of Ukraine, particular importance is attached to improving the quality of public administration
in the field of defence. The full-scale armed aggression of the russian federation, the prolonged regime
of martial law, as well as the need simultaneously to conduct combat operations and implement
profound institutional reforms, determine increasing requirements for the soundness, coherence and
adaptability of state policies in the security and defence sector. Under such conditions, state policy
cannot be regarded solely as a set of regulatory legal acts or one-off managerial decisions, but requires
consideration as an integral and continuous managerial process.

In the public administration theory, the process approach is becoming increasingly widespread,
according to which state policy is interpreted through the prism of its life cycle — from the emergence
of a problem and the formulation of a goal to implementation, monitoring, evaluation of outcomes
and subsequent adjustment. Such an approach makes it possible to analyse systematically the logic
of policy development, to identify internal linkages between its stages, and also to assess the
effectiveness of managerial decisions not in isolation but in the context of their impact on the
achievement of strategic objectives.

For the defence domain, the state policy life cycle is of fundamental importance, since defence
policies are implemented under conditions of high uncertainty, limited resources, a dynamic security
environment and constant influence of external threats. In addition, Ministry of Defence of Ukraine
(MoD of Ukraine) policies are, as a rule, interagency in nature, rely on a complex system of strategic
documents and require coordination between military, political, economic and legal components. In
the absence of a clearly structured life cycle with feedback mechanisms, such policies lose
manageability, which leads to the accumulation of systemic errors and reduced effectiveness.

In this context, the scientific task of conceptualising the state policy life cycle in the defence
domain as an integral managerial loop becomes particularly relevant. Such a loop covers all key
stages — from goal-setting to monitoring and evaluation of outcomes — and ensures feedback at each
phase. Formalisation of this approach creates methodological prerequisites for improving public
administration quality in the defence domain, as well as for introducing institutional learning and
adaptation principles into the MoD of Ukraine activities.

The aim of this article is to substantiate a universal model of the state policy life cycle in the
defence domain and to determine its key stages, taking into account specific features of policy
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formulation and implementation entrusted to Ministry of Defence of Ukraine. Achieving this aim
involves systematic analysis of policy cycle logic, managerial decision role at each stage and feedback
mechanism significance for ensuring defence policy effectiveness and sustainability.

Literature Review

State policy life cycle issues constitute one of the key topics in contemporary public
administration theory, since they make it possible to consider policy not as a one-off act of decision-
making but as a continuous managerial process that covers problem formulation, decision
development, implementation, monitoring and outcome evaluation followed by subsequent
adjustment [1, 2]. Such an approach creates a methodological basis for analysing state policy
effectiveness in complex and dynamic domains, in particular in the defence domain.

In classical works on state policy analysis, the life cycle is described as a sequence of
functionally interconnected stages, each characterised by its own instruments, actors and managerial
decision quality criteria [1, 3]. At the same time, contemporary research emphasises that linear
interpretation of policy cycle is methodologically limited, since it does not take into account feedback
presence, process iterativity and policy capacity for adaptation under changing external environment
conditions [2, 4]

For the defence domain, such iterativity is of critical importance. Defence policies are
formulated and implemented under conditions of high uncertainty, constant transformation of the
security environment and significant resource constraints, which requires regular revision of goals,
instruments and implementation mechanisms [5, 6]. Defence management literature stresses that the
absence of a formalised cycle with clearly defined stages and feedback mechanisms leads to policy
fragmentation, a gap between strategic goals and practical outcomes, as well as reduced resource use
efficiency [6, 7].

A significant proportion of defence management research is focused on analysing capability
planning and development processes which, by their logic, are also cyclical in nature. In particular,
within defence planning processes of NATO member states, the policy life cycle is integrated with
multi-year cycles of requirement definition, target allocation, implementation and outcome review
[8]. The NATO Defence Planning Process is considered an example of an institutionalised cycle in
which political decisions, resource constraints and outcome evaluation are combined within a single
managerial loop [8, 9].

A separate body of scholarly works is devoted to state policy implementation issues, where it
is emphasised that this particular life cycle phase is most vulnerable to managerial disruptions [3, 10].
In the defence domain, this is manifested in the complexity of coordination between numerous actors,
institutional inertia, limited capacity for rapid adaptation and the high cost of managerial errors [6,
10]. In this regard, researchers underline the need to integrate mechanisms of ongoing control and
action adjustment directly into policy implementation process [5, 7.

A significant place in contemporary literature is occupied by issues of state policy monitoring
and evaluation as instruments for ensuring accountability, effectiveness and institutional learning
[11]. OECD recommendations define policy evaluation as systematic and objective analysis of its
design, implementation and outcomes with the aim of improving managerial decision quality and
adjusting policies on an evidence-based basis [11, 12]. For defence policies, this has particular
importance, since it makes it possible to distinguish between achievement of planned outcomes and
efficiency of limited resource use [9, 12].

In Ukrainian scholarly and regulatory discourse, state policy life cycle issues are considered
mainly in a fragmented manner — through separate planning, implementation or evaluation elements.
At the same time, in methodological documents and policy preparation practices for public
authorities, in particular in the security and defence domain, process approach use with structured
“policy description”, goal system and indicator framework is gradually becoming established [5, 12].
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This creates prerequisites for scientific formalisation of a universal state policy life cycle model in
the defence domain, adapted to specific features of the MoD of Ukraine activities.

Thus, the analysis of scholarly and applied sources indicates the existence of a sufficient
theoretical basis for considering state policy as a cyclical managerial process. At the same time,
defence domain specificity highlights the need to generalise and systematise existing approaches in
order to build an integral state policy life cycle model in the defence domain, which determines the
direction of further research.

Methodological Framework

The methodological basis of the research consists of a set of general scientific and specialised
methods that ensure the analysis of the state policy life cycle in the defence domain as an integral,
multi-stage managerial process. The method selection is determined by defence domain complexity,
multi-level management system structure and the need to combine theoretical generalisation with
analysis of the MoD of Ukraine practice.

At the stage of goal-setting and state policy initiation, a system approach and a scientific
abstraction method were applied, which made it possible to consider policy as an element of a broader
national security and defence system, as well as to identify key problems requiring political
intervention.

For the state policy formulation stage, process and structural-functional approaches are
fundamental. They made it possible to formalise policy internal logic, determine managerial action
sequence and define role and functions of main actors at different management levels. A synthesis
method was used to develop a generalised policy life cycle model suitable for application to various
defence activity domains.

At the political decision-making and policy implementation stage, managerial process analysis
methods and results-oriented approach were applied, which made it possible to assess policy goal
coherence with available resources and institutional capacities. Elements of the risk-oriented
approach were used to take into account uncertainty influence and external threat impact on policy
implementation course.

For the monitoring and evaluation stage, comparative analysis and generalisation methods were
applied, which ensured assessment of policy effectiveness, resource use efficiency and feedback
generation for managerial decision adjustment. This made it possible to consider monitoring and
evaluation not as policy completion but as a mechanism for transition to a new development cycle.

An applied methodological toolkit ensures comprehensive research of the state policy life cycle
in the defence domain and creates scientific prerequisites for practical use of the proposed model in
activities within the MoD of Ukraine.

Results and Discussions

Within a contemporary public administration theory, the state policy is increasingly considered
not as a set of fragmented managerial decisions or regulatory legal acts but as an integral process
characterised by its own development logic, internal structure and feedback mechanisms [13]. Such
an approach is of particular relevance in the defence domain, where policies are implemented under
conditions of high uncertainty, limited resources and constant influence of external threats.

The state policy life cycle in the defence domain should be interpreted as an institutionalised
managerial loop that combines state strategic objectives, mechanisms for their transformation into
practical decisions and an evaluation system for achieved outcomes. Such a loop is not fixed once
and for all but operates in a mode of continuous clarification and adaptation, which is of fundamental
importance for the MoD of Ukraine policies under martial law conditions and long-term
transformation of the security and defence sector.

The state policy life cycle universality consists in the fact that, regardless of substantive domain
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(personnel, resource, technological, organisational or regulatory), policy passes through the same
basic stages. Differences between policies lie not in cycle logic itself but in the content, instruments
and managerial mechanisms that fill each stage.

The methodological recommendations by the MoD of Ukraine, in particular regarding “policy
description” development [14], in fact establish precisely such a cyclical understanding of policy,
although it is not always formalised as a single conceptual model. In this context, scientific task
consists in systematising existing approaches and presenting the state policy life cycle as a universal
analytical framework suitable for application to all policies whose formulation and implementation
are entrusted to the MoD of Ukraine.

A key characteristic of such a framework is feedback presence at each cycle stage, which
distinguishes contemporary policy management approaches from traditional linear models in which
policy implementation was regarded as final stage. In the defence domain, absence or formal
character of feedback inevitably leads to accumulation of systemic errors, inconsistency between
objectives and resources and reduced trust in managerial decisions.

The general outline of the state policy life cycle for policies whose formulation and
implementation are entrusted to MoD of Ukraine is presented in Figure 1.

State policy
implementation

Figure 1. State policy life cycle,
formulation and implementation of which are entrusted to the MoD of Ukraine

Stage 1. State policy goal-setting. The state policy goal-setting stage is not only a starting
point of the life cycle but also a key element that determines quality of all subsequent managerial
decisions. In the defence domain, a policy goal cannot be formulated in isolation from overall state
strategic planning architecture, since any MoD of Ukraine policy derives from national security and
defence strategic objectives.

At this stage, a conceptual understanding of the problem requiring political intervention takes
place. This involves not only identifying an existing deficit or shortcomings in a particular domain
but also achieving a systemic understanding of their causes, interconnections with other policies and
possible consequences of inaction. It is precisely here that the boundary is drawn between policies of
strategic character and operational response measures that do not form a full-fledged life cycle.

The state policy goal in the defence domain must meet a number of fundamental requirements,
namely:

be aligned with higher-level strategic documents, which ensures its legitimacy and political
support;
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be sufficiently specific to allow further decomposition into objectives, tasks and performance
indicators;

take into account real institutional and resource constraints, which is particularly important
under wartime condition.

Feedback at the goal-setting stage is implemented through analysis of previous policy
implementation experience, assessment of achieved and unachieved outcomes, as well as through
systematic updating of security environment assessments. In international defence planning practice,
this stage is often accompanied by scenario analysis use, threat development modelling and
assessment of alternative goal formulation options, which makes it possible to reduce the risk of
erroneous strategic choice.

Stage 2. State policy initiation. State policy initiation is the stage at which an abstractly
formulated goal acquires an organisational and managerial dimension. It is at this point that the
transition takes place from strategic intent to a formalised policy development process, which
includes identification of responsible actors, procedures, time frames and resource constraints.

For the MoD of Ukraine, policy initiation is, as a rule, associated with decisions of the state
leadership, results of strategic or defence reviews, as well as with identified capability gaps following
comprehensive analysis. It is important to emphasise that policy initiation presupposes conscious
recognition of a problem as one that cannot be resolved within existing mechanisms.

At this stage, initial institutional policy model is formed: range of internal and external
stakeholders is determined, their roles and authorities are outlined, and coordination and decision-
making principles are established. Errors made at the initiation stage tend to be reproduced at all
subsequent life cycle stages, which makes this stage critically important from managerial quality
perspective.

Feedback during the initiation process is manifested through clarification of the problem field,
revision of initial assumptions and adjustment of process participant composition. If the absence of
the necessary institutional capacity or a sufficient resource base is identified, the initiation of the
policy may be suspended or returned to the stage of the objective revision.

Stage 3. State policy formulation. A state policy formulation stage is the central and
methodologically most substantive phase of the life cycle, since it is at this stage that a strategically
defined goal is transformed into a structured set of objectives, tasks, instruments and implementation
mechanisms. For the MoD of Ukraine policies, this stage is particularly complex due to the defence
domain multidimensional nature, interagency decision character and high requirements for coherence
with national and international state commitments.

Policy formulation should not be equated with preparation of a single document. It is a process
of analytical, organisational and managerial design of policy as an integral system. At this stage,
problem specification takes place, alternative decision options are developed, their consequences are
assessed and the most optimal policy configuration is selected.

An important methodological prerequisite for policy formulation in the defence domain is an
application of system approach. The policy is considered not in isolation but as an element of a
broader defence management system that includes doctrinal, organisational, personnel, resource,
infrastructure and regulatory components.

This stage involves the implementation of several sub-stages (Figure 2).

Policy formulation begins with an in-depth analysis aimed at substantiating the need for
political intervention and determining optimal ways of achieving the defined goal. An analytical
component includes assessment of current state, identification of gaps and imbalances, analysis of
their causes and forecasting consequences of maintaining existing conditions.
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Policy structure development
and selection of the
implementation instruments

Figure 2. Components of state policy formulation stage

The next step in policy formulation is constructing its internal structure. At this stage, the
overall policy goal is decomposed into strategic objectives, specific tasks and expected outcomes.
Such decomposition should ensure a logical linkage between the level of strategic intent and the level
of practical implementation.

The final result of the formulation stage is preparing the “policy description” —a basic document
that records policy content, logic and implementation mechanisms. Policy description performs the
role of a reference framework against which all subsequent managerial actions, decisions and
effectiveness assessments are aligned.

Feedback in the process of the policy structure formation is manifested through testing logical
coherence between objectives, tasks and instruments. If imbalances or internal contradictions are
identified, policy is subject to adjustment even before transition to decision-making stage.

Stage 4. Political decision-making. This stage represents a transition from an analytically
formulated policy to its official approval and the acquisition of a binding character. For the MoD of
Ukraine, this stage has not only managerial but also politico-legal significance, since it is at this point
that the policy becomes integrated into the public administration system.

Decision-making presupposes the consideration of the policy by authorised bodies and the
assessment of its compliance with current legislation, strategic documents, and budgetary capacities.
In this process, an important role is played by the balance between the expert substantiation of the
policy and the political expediency of its approval.

The institutional complexity of this stage consists in the multi-level nature of decision-making
within the defence domain. Depending on the subject of the policy, decisions may be taken at the
level of the Ministry of Defence, the Cabinet of Ministers, the National Security and Defence Council
of Ukraine, or by the higher political leadership of the state. This necessitates the thorough preparation
of materials, sound argumentation, and the coordination of positions between different actors.

Feedback at the decision-making stage is implemented through the mechanisms of policy
refinement and adjustment following the results of consideration. If critical remarks or inconsistencies
are identified, the policy may be returned to the formulation stage for revision, which confirms the
non-linear character of the life cycle.

Stage 5. State policy implementation. A state policy implementation stage in the defence
domain is the longest, most resource-intensive and managerially complex element of the life cycle. It
is at this phase that viability of political decisions developed and approved at previous stages is tested,
as well as their capacity to be transformed into practical outcomes under real defence system
functioning conditions. Unlike previous stages, policy implementation cannot be regarded as a set of
formally defined measures, since it always takes place in a dynamic environment, under conditions
of limited resources and influence of external and internal factors.

In the context of the MoD of Ukraine, policy implementation means management of a complex
adaptive system that includes numerous governance bodies, military formations, institutions,
defence-industrial complex enterprises, as well as external partners and stakeholders. Each of these
elements has its own interests, constraints and level of institutional capacity, which significantly
affects policy implementation course.
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State policy implementation is not mechanical execution of plans or roadmaps. It presupposes
continuous managerial balancing between planned objectives, actual conditions for their achievement
and the need for timely response to changes in the security environment. In this sense, policy
implementation acquires characteristics of a process of permanent managerial decision-making that
adjusts initial policy logic without losing its strategic orientation.

Feedback at the policy implementation stage is of fundamental importance. It is ensured
through regular analysis of measure execution, assessment of interim outcomes, as well as through
information collection from implementers and final policy beneficiaries. It is precisely at this stage
that implicit assumptions not taken into account during policy formulation, as well as systemic
constraints preventing achievement of planned objectives without adjustment of approaches, are
identified.

Stage 6. Monitoring and evaluation. Monitoring and evaluation of state policy
implementation outcomes constitute the final stage, which at the same time ensures transition to a
new management cycle. This stage should be regarded not as a formal procedure of summarising
results but as a key mechanism for management system learning and improvement of future policy
decision quality.

Monitoring in the defence policy domain consists in systematic collection and analysis of
information on policy implementation progress, adherence to timelines, resource use and
achievement of interim outcomes. Its main function is timely identification of deviations from
planned parameters and ensuring managerial response to such deviations. Monitoring should be
continuous and integrated into policy management system rather than reduced to episodic reporting.

Evaluation, unlike monitoring, is aimed at deeper analysis of policy effectiveness and its impact
on defence system condition. In this context, evaluation acts as an instrument of strategic reflection
that makes it possible to assess adequacy of policy logic itself.

For the MoD of Ukraine, it is particularly important to distinguish between the evaluation of
policy effectiveness in terms of results and evaluation of policy efficiency. The former focuses on
achievement of defined indicators, whereas the latter concerns the relationship between obtained
outcomes and expended resources. The presence of positive outcomes in the absence of efficient
resource use cannot be regarded as a fully successful policy.

Feedback generated on the basis of monitoring and evaluation constitutes grounds for decision-
making regarding further policy fate. Depending on obtained outcomes, several scenarios are
possible: continuation of policy implementation without changes, adjustment of its individual
components, revision of the goal or complete termination of policy as one that has lost relevance or
proved ineffective.

Thus, monitoring and evaluation do not complete the policy life cycle but rather close it within
a managerial loop that ensures the transition to a new cycle of policy formulation or transformation.
It is at this stage that the principle of institutional learning is realised, without which the long-term
enhancement of the capacity of the defence management system is impossible.

Conclusion

Thus, the article substantiates the expediency of considering state policy in the defence domain
as an integral life cycle covering the interconnected stages of goal-setting, initiation, formulation,
decision-making, implementation, monitoring, and outcome evaluation. It is shown that the
effectiveness of defence policy is determined not by individual managerial decisions but by the
quality of the organisation of the entire cycle and the presence of feedback at each of its stages.

The proposed universal model of the state policy life cycle makes it possible to systematise the
approaches to the formulation and implementation of the policies of the MoD of Ukraine, ensures the
coherence between strategic objectives and resource capacities, and increases the manageability of
the political process under the conditions of a dynamic security environment. The practical
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significance of the obtained results lies in the possibility of using the proposed model as an analytical
tool for the evaluation of current defence policies, their adjustment, and the development of new
managerial decisions, taking into account the principles of adaptability and institutional learning.

Recommendations

The article materials may be of practical and scholarly interest to the officials of public
administration bodies in the national security and defence domain, in particular to the senior
leadership and specialists of the MoD of Ukraine and the General Staff of the Armed Forces of
Ukraine involved in the formulation, implementation, and evaluation of state defence policies; to
researchers and academic staff in the fields of public administration, military security, and defence
management; as well as to the analysts of the security and defence sector, strategic planning experts,
and the specialists in capability development and defence institution reform who use process- and
results-oriented approaches in their activities.
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AHoOTanis. AKTYaJbHICTh JOCIIIKEHHS 3yMOBIICHA 3pOCTAHHSIM POJIi IepKABHUX HOJITHK Y
cdepi 000pOoHH B YMOBAX BOEHHOTO CTaHy, JUHAMIYHOTO OE3MEKOBOTO CEPEOBHINA Ta OOMEKEHUX
pecypciB, 1o mnoTpeOye MiABHUILEHHS SKOCTI YIPaBIIHCHKUX pilleHb 1 3a0e3nedyeHHs iXHbOi
aJaNTUBHOCTI. Y TakUX YMOBax JIep)KaBHA IIOJIITUKA Ma€ pPO3INIAJATUCA HE SIK CYKYIHICTb
pPO3pI3HEHUX pillleHh a00 HOPMATUBHO-TIPABOBUX aKTiB, a SK IUIICHUH, Oe3nepepBHUI
YIPaBIIHCHKUAN MPOIEC 13 YITKO BH3HAYEHOIO JIOTIKOIO PO3BHTKY Ta MEXaHi3MaMH 3BOPOTHOTO
3B’A3Ky. MeTol CTarTi € OOIpyHTYBaHHS YHIBEPCAIbHOI MOJEN HUTTEBOIO IMKIY JepKaBHOI
NOJITUKK y cdepli 0OOpPOHM Ta BU3HAYEHHS i OCHOBHMX €TalliB 3 ypaxXyBaHHSIM OCOOJIMBOCTEH
(dbopMyBaHHS 1 peanizallii OJITHK, [0 HaJeXaTh A0 KOMIETeH i1 MiHicTepcTBa 000pOHU YKpaiHu.
VY cTarTi BUKOPUCTAHO CUCTEMHHUH 1 NMPOLECHUH MiIXOIHU, CTPYKTYpHO-(D)YHKIIIOHAJIBHUHN aHai3,
METO/IM aHaJIi3y Ta CUHTE3Y, IHAYKLIi i IeAyKIIil, elIeMEHTH MOPIBHAIBHOIO Ta PU3HK-OPIEHTOBAHOTO
aHaji3y, 110 J03BOJMJIO PO3TJISHYTH AEp)KaBHY MOMITUKY y cepi 00OpOHH K OaraToeTarHuii
KUTTeBUN LUKI. OCHOBHI pe3yJbTaTH JIOCIIKEHHS MOJAraloTh B OOIPYHTYBaHHI yHIBEpPCAJIbHOI
MOJIeJTI KHUTTEBOTO IUKITY JEP>KaBHOI MOMITUKH Yy cepi 000pOHH, BUOKPEMIIEHH] HOTro KIIOUYOBHX
eTamiB — BiJl BU3HAYEHHS METH Ta IHILIIOBAHHS TMOJITUKA JI0 MOHITOPHHTY ¥ OIIHIOBaHHS
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pe3yNbTaTiB — Ta JIOBEJCHHI BH3HAYAJIBHOI pOJI 3BOPOTHOTO 3B S3Ky JUIsl 3a0e3Me4eHHS
pPE3YJIBTATUBHOCTI M CTIHKOCTI 00OpOHHHMX TMONITHK. [loka3aHo, MO €(QEeKTHBHICTh MOJITUK
MinictepctBa 000pOoHM YKpalHU 3HAYHOK MIpOIO 3aJICKUTh B Y3TO/KEHOCTI BCIX eTariB
KUTTEBOTO LUKy Ta 3JIaTHOCTI CUCTEMH YTPABIIHHS O IHCTUTYIIHHOTO HABYAHHS 1 CBOEYACHOTO
KOPUTYBaHHSI YIPABIIHCBKUAX pillleHb. Pe3ynbTaTé MOCHIUKEHHS MOXYTh OYyTH I[IKaBUMH IS
MOCaZioBUX OCi0 OpraHiB Jep>KaBHOTO YMpaBIiHHSA y cdepi HamioHanbHOI Oe3meku i 000poHH,
¢axiBuiB MinictepcTtBa 000poHu Ykpainu Ta ['enepanpHoro mrady 30poitanx Cun Ykpainw,
HAYKOBUX 1 HAyKOBO-TIEJAroTiYHHUX IPALiBHUKIB y Taly3l AEP)KaBHOTO YIPABIIHHS Ta BOEHHOI
0e31eKH, a TAKOXK JIJIs1 aHAJIITHKIB 1 €KCIIEPTIB, 3aJIy4eHHX J10 GOpMYyBaHHsI, peani3alii Ta OllIHIOBaHHS
000POHHUX TOMITHK.

KuouoBi cioBa: nepkaBHa TMOJITHKA, KUTTEBUW IUKI TOJITHKH, OOOpPOHHA TOJIITHKA,

JiepKaBHE YIpaBiliHHs, MIHICTEpCTBO 000pOHM YKpaiHU, MOHITOPUHT 1 OLIHIOBaHHS, 3BOPOTHUI
3B’SI30K.
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Abstract. The relevance of the research is determined by the growing role of reconnaissance—
strike complexes of the operational and operational—strategic level under the conditions of modern
armed conflicts, first of all under the conditions of the russian—Ukrainian war, which is accompanied
by the rapid development of unmanned aerial technologies, network-centric command and control
principles and high-precision strike means. In this regard, the article is aimed at a comprehensive
analysis of global trends in the development of reconnaissance—strike complexes based on unmanned
aerial vehicles, the identification of the main directions of the evolution of their components, and the
formulation of scientifically substantiated proposals concerning the prospective development of such
complexes with the aim of achieving an asymmetric military-technological advantage. The leading
approach to the study of this issue is the system and structural-functional approaches in combination
with comparative and critical-analytical analysis of open sources, which makes it possible to consider
reconnaissance—strike complexes comprehensively as integrated multi-component systems, to assess
the interrelationship of their elements and to identify the leading global technological trends. The
article determines global trends in the development of reconnaissance—strike complexes of the
operational (operational-strategic) level created on the basis of unmanned aerial vehicles (both with
regard to such complexes as a whole and with regard to their components); reveals the directions for
increasing the autonomy, network interaction and strike capabilities of reconnaissance—strike
complexes; identifies the growing role of artificial intelligence, swarm technologies and mass
expendable unmanned aerial vehicles; substantiates the expediency of transition to modular, serial
and economically efficient solutions. The materials of the article have practical value for specialists
in the field of defence planning, as well as for scientific and design organisations of the defence-
industrial complex, and may be used in the formulation of requirements for prospective
reconnaissance-strike complexes and in substantiating the directions of their further development.

Keywords: reconnaissance-strike complexes; unmanned aerial vehicles; unmanned aerial
complexes; operational-strategic level; artificial intelligence; swarm technologies; network-centric
systems; high-precision strike; defence technologies.

Introduction

Under the conditions of modern geopolitical challenges and military threats that have faced
Ukraine over the past ten years, military-technological superiority over the adversary has become a
key element in ensuring the state’s defence capability and the effective conduct of combat operations.
The war that has continued since 2014, especially in the phase of the full-scale invasion after 24
February 2022, has put forward new requirements for the Armed Forces of Ukraine regarding
technological adaptation, the modernisation of armaments and the introduction of innovations.

The relevance of the research is determined by the need for a comprehensive analysis of
contemporary global trends in the development of armaments, the assessment of technologies
introduced by the aggressor state, the study of national experience in modernising samples of weapons
and military equipment, as well as the identification of prospective directions for the development of
the domestic defence-industrial complex.

The aim of the article is a comprehensive analysis of innovative solutions in the field of defence
technologies, the assessment of existing technological developments in Ukraine, the identification of
the main directions for the further development of high-technology armaments, as well as the
formulation of proposals for technical solutions that ensure the achievement of an asymmetric
advantage over the adversary.
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Issues concerning the development of reconnaissance-strike complexes (RSC) of the
operational (operational—strategic) level created on the basis of unmanned aerial vehicles (UAVS)
were considered in [1]. A retrospective analysis and development trends of unmanned aerial
complexes (UACSs), taking into account current programmes for their creation, are presented in [2].
A view on the development of RSC in accordance with trends in armed struggle is set out in [3]. An
analysis of combat operations conducted by reconnaissance—fire complexes during the repulse and
deterrence of the full-scale armed aggression of the russian federation against Ukraine is provided
in [4]. Prospects for the development of strike UACs of the defence forces of Ukraine are considered
in [5]. The necessity of introducing into armaments UAC command and decision-making systems
based on artificial intelligence is emphasised in [6]. A methodology for the selection of UACs for the
defence forces of Ukraine is proposed in [7]. Prospects for the development of UACs with UAVs of
the “multicopter” type are examined in [8]. Trends in the development of UAVs with hybrid
propulsion systems are highlighted in [9]. The peculiarities of the employment of UAVs in wars and
methods of countering them are analysed in [10].

Methodological Framework

The methodological framework of the research is formed by a set of mutually complementary
scientific approaches, methods and principles that ensure a systematic, objective and representative
analysis of the development of RSC under modern conditions. The scientific approaches (Table 1),
methods (Table 2) and principles (Table 3) that constitute this framework are presented below.

Table 1. Scientific approaches used to study global development trends of the specified RSC

Approaches
System approach

Purpose of use
For considering RSC as an integrated set of interdependent components — sensor subsystems,
communication channels, information processing means, delivery platforms and strike means. This makes
it possible to assess RSC not as a set of technologies but as a single multifunctional system in which a
change in one element alters the overall capabilities of the complex.

Structural-functional

For determining the functional role of individual components of RSC and their contribution to the overall

approach effectiveness of the processes of “detection—identification—strike”
Comparative For comparing global practices, technological solutions and doctrinal approaches of different states (the
approach United States, the United Kingdom, France, Tiirkiye, Israel, China, Ukraine, etc.). This provides an

opportunity to identify general trends and specific development models.

Critical-analytical
approach

For analysing information from open sources: scientific publications, data of analytical centres, defence
industry materials, conclusions regarding the war in Ukraine, and assessments of NATO and other
international structures. The application of this approach made it possible to avoid incorrect
generalisations, to take into account different viewpoints and to formulate conclusions on the basis of
verified data.

Table 2. Research methods used to study global development trends of the specified RSC

Approaches Purpose of use
Method of For structuring information on RSC technologies and concepts, identifying the main technical trends, and
analysis and generalising the obtained data in the form of systematic conclusions
synthesis

Content analysis

For processing a large body of sources (analytical reports of defence agencies, annual reports of military-
industrial companies, military-technical reviews, scientific articles and official NATO documents).

Expert-analytical
method

For interpreting complex technical data, assessing the results of the introduction of new technologies and the
prospects for their practical application under the conditions of modern conflicts.

Scenario analysis
method

For analysing the prospects for the development of RSC up to 2030-2035, and for assessing the impact of
new technologies (Al, UAV swarms, software-defined munitions, edge computing) on the operational and
strategic capabilities of the armed forces.

It should also be noted that the limitations of the research included the use only of open-source
intelligence (OSINT) materials without access to classified military documents; the limited
availability of precise technical characteristics of the latest systems, which is compensated for by the
analysis of available patents, marketing materials and expert assessments; and the dependence of the
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assessment of the operational effectiveness of UAVs and RSC in the war in Ukraine on fragmented
data (due to information constraints of the parties).

Table 3. Principles of researching the development of the specified RSC

Principles What validates the use
Obijectivity The analysis is based on the use of data confirmed by several information sources.
Comprehensiveness The analysis covers technological, doctrinal, tactical, political and industrial aspects.
Relevance The analysed sources include materials of 2020-2025 that reflect current trends.
Scientific justification The analysis is based on a number of scientific research methods.
Interdisciplinarity The analysis combines knowledge from different fields of science (technical, military).
Results

As a result of the conducted analysis, global trends in the development of RSC of the
operational (operational-strategic) level, which are created on the basis of the UAV, have been
identified. Such trends are conditionally divided into three components, which relate both to such
RSC as a whole and to the UAC and UAV that form part of these RSC. The identified trends are
considered below.

Global trends in the development of the specified RSC as a whole

Based on the analysis of the prospects for the development of unmanned aviation of the armed
forces of the leading countries of the world, it has been determined that, in general, the main global
trends in the development of the specified RSC are as follows:

ensuring the possibility of simultaneous control from the ground command post of the RSC of
several reconnaissance-strike UACs, and from ground control stations of the UAC — of groups of
UAV of different types (reconnaissance-strike (reconnaissance, strike), relay platforms) with minimal
operator intervention, as well as ensuring the possibility of transferring UAV control functions from
one UAC to another and to the ground command post of the RSC;

inclusion in the structure of the RSC of “mothership UAVs”, which serve as carriers of smaller
strike UAV (single-use or reusable), ensuring the possibility of their autonomous employment after
release from the carrier and their return on board after completing combat missions (for reusable
UAV);

ensuring capabilities for conducting continuous reconnaissance within the entire area of
responsibility of the RSC, its processing and dissemination to external UAC crews and/or directly to
strike the UAV in real time and in a form suitable for their immediate employment;

increasing capabilities for high-precision fire engagement of stationary and moving targets in
the shortest possible time within the designated area of responsibility of the RSC under any
meteorological conditions and at any time of day;

ensuring the possibility of combat control of the air elements of the RSC from ground command
posts (control stations) in real time during their flight within the designated limits of the RSC area of
responsibility through the use of satellite channels and airborne relay platforms;

ensuring interaction with external reconnaissance assets (radar, radio, radiotechnical, electro-
optical) and command and control assets in a single information space in order to enhance the level
of situational awareness and the possibility of selective dissemination of reconnaissance information
both to own UAC (UAV) and to other combat platforms (strike assets) in real time;

ensuring the possibility of organising interaction with other RSC created on the situational
principle of employment, or directly with other strike assets deployed on air, land and maritime
platforms, in order to increase the power of fire impact on the enemy in designated areas of combat
operations in real time;

ensuring the possibility of the mass employment of the UAV from the structure of the RSC (in
groups or “swarms”’) and control of their group flights (in the future — in joint combat formations with
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manned aircraft) in real time (as required) in order to overload and disorganise enemy air defence
systems and increase the effectiveness of engagement of important enemy objects;

improvement of software and hardware support to ensure the possibility of information
exchange and organisation of interaction between different control subsystems within the RSC (in
particular, the creation of data-exchange interfaces between the automatic target recognition system
and the weapon control system, between systems that ensure situational awareness of the ground and
air environment, etc.);

enhancement of the capabilities of technical support units responsible for the operation of RSC
components, including the incorporation into their structure of groups for employment support, repair
and maintenance of UAC (UAV) and their command posts (ground control stations).

Global trends in the development of UAC within the specified RSC

As a result of the conducted analysis, the following main trends in the development of UAC
within the specified RSC have been identified:

enhancement of the strike capabilities of UACs through equipping them with single-use strike
UAVs with jet engines, as well as aerial target simulators developed on their basis, which will ensure
the possibility of more rapid strikes against moving objects (targets) in the operational depth after
receiving reconnaissance information about them and will create conditions for more effective
deception and overloading of the enemy air defence system;

enhancement of the strike capabilities of UACs through equipping them with reconnaissance-
strike (strike) reusable UAVs with long-range aviation munitions of the “air-to-surface” and “air-to-
air” classes, which will ensure more effective overcoming of the enemy air defence system and
engagement of objects located at considerable distances from the line of combat contact;

enhancement of the reconnaissance capabilities of UACs in terms of surveillance and imagery
airborne reconnaissance (electro-optical in the visible and infrared spectrum, radiotechnical, radar)
by day and by night under simple and complex meteorological conditions;

increasing the level of automation of UACs on the basis of artificial intelligence in order to
ensure automated control of individual UAV, their groups (swarms) at all stages of flight (take-off,
en-route flight, strike delivery, landing, etc.), as well as the possibility of their effective performance
of combat and special tasks in the tactical, operational and strategic depth of the enemy;

increasing the effectiveness of control of group flights and swarms of UAV (in the future — in
common combat formations with aircraft in order to master the forms and methods of joint
employment with manned aviation);

enhancement of the resistance (resilience) of data transmission, command and control lines of
UAVs under the influence of enemy electronic warfare assets (exposure to electromagnetic emissions
of natural and artificial origin);

integration of UACs into automated command and control systems of troops (forces), ensuring
their compatibility with UACs developed (employed) by partner countries within a common
infrastructure (including the possibility of using unified communication and navigation systems
(networks)) for the conduct of joint operations;

development of networked systems based on distributed artificial intelligence that will allow a
group of UAVs to be employed as a single entity with automatic task distribution among the UAV in
the group in real time in accordance with the evolving operational-tactical situation;

inclusion in the structure of UAC of relay UAV, aerostat-based relay platforms and satellite
communication means in order to ensure information exchange between reconnaissance (strike) UAV
and ground control stations beyond radio line-of-sight zones.

Global trends in the development of UAVs within the specified RSCs

The conducted analysis made it possible to identify the following main trends in the
development of UAVs within the specified RSCs:

equipping reconnaissance UAVs with onboard compact multi-frequency radiotechnical suites
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incorporating passive reconnaissance means, side-looking and all-round surveillance radars with
active electronically scanned arrays (AESA), and high-resolution electro-optical systems;

implementation in onboard AESA radars of a wide range of operating modes enabling the
identification of small-size ground objects by their radar signatures (in particular, SAR/ISAR modes
(synthetic aperture / inverse synthetic aperture), which provide resolution at the level of 1-2 m),
detection of moving ground and low-altitude air targets (including GMTI (Ground Moving Target
Indication) mode), as well as acquisition of radar imagery of objects concealed by soil, snow, sand
and forests (low-frequency subsurface radar mode);

increase in the detection range of onboard radars for ground objects in the active mode (up to
250 km);

enhancement of the capabilities of onboard passive radiotechnical means for target detection
based on their own emissions (up to 400 km);

improvement of the resolution of electro-optical reconnaissance means (less than 1 angular
minute) in the visible and infrared spectra (both in static image formation modes and in video
streaming modes with wide-area and focused fields of view);

enhancement of the capabilities of onboard reconnaissance means in target selection,
recognition and prioritisation against the background of the underlying surface, radio interference and
high-intensity false signals;

equipping UAVs with electro-optical and infrared reconnaissance devices capable of detecting
targets at low, medium and high altitudes with equal effectiveness and functioning both by day and
by night;

ensuring the possibility of cueing electro-optical stations based on external preliminary target
designation and/or their own algorithms (including localisation of a target by its radio emission
detected by the onboard radar);

enhancing capabilities of single-use strike UAVs to engage mobile ground moving targets
through equipping their warheads with their own homing seekers (radar, infrared, laser);

equipping reusable reconnaissance-strike UAVs with their own self-defence missile armament
(in particular, “air-to-air” and “air-to-surface” missiles), as well as effective electronic warfare means
to counter enemy air defence and electronic suppression assets, which will ensure the possibility of
UAVs approaching reconnaissance objects at a distance corresponding to the maximum realisation
of their reconnaissance capabilities;

equipping UAVs with communication and data transmission systems of the MP-CDL (Multi-
Platform Common Data Link) type, which ensure the possibility of organising the exchange of
reconnaissance information with other combat (reconnaissance, strike) platforms and their command
posts within a single information space, as well as the provision (reception) of target designation
during joint employment in designated areas of combat operations;

integration into the software and hardware of UAVs of elements of artificial intelligence and
machine vision in order to automate navigation processes, target detection, their recognition (by
category, type, condition), tracking, guidance to the target and its engagement;

ensuring the functioning of UAVs in an autonomous mode that does not require operator
intervention after their launch (start), through the use of onboard integrated inertial-satellite
navigation systems with different types of sensors;

improvement of onboard inertial systems in order to enhance the navigation accuracy of UAVs
through the use of improved sensors and new algorithms for compensating time-dependent errors in
the measurement of navigation parameters on the basis of artificial intelligence;

increasing the endurance of UAVSs, development of compact modular-type observation
equipment, ensuring the transmission of reconnaissance data in real time through the use of various
communication channels;

increasing the flight range of UAVSs, as well as reducing their thermal and acoustic signature
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through the replacement of traditional internal combustion engines with new-type propulsion systems
(in particular, liquid hydrogen engines, electric motors and hybrid versions);

introduction of technologies to reduce fuel consumption and increase the service life of compact
turbogenerators and turbojet engines, development of new energy-efficient compact air-aluminium
power sources for UAVS;

development of power converters and electrical installations of UAVs with intelligent self-
diagnostics and failure compensation functions;

increasing the flight speed of UAVs through equipping them with turbojet and turboprop
engines, as well as hybrid propulsion systems (turbojet (turboprop) engines integrated with electric
motors);

development of hypersonic UAVs capable of reaching speeds exceeding Mach 5, which will
significantly accelerate the process of engaging objects (targets) located in the operational and
strategic depth of the enemy and will practically preclude the destruction of such UAVs by traditional
air defence systems;

development of reconnaissance-strike UAV's based on the integration of two types of drones —
reconnaissance and loitering strike — which ensures the detection of targets at long distances and the
immediate direction of a loitering munition towards the target for its engagement;

development, on the basis of UAVSs, of decoy aerial targets capable of imitating the signatures
of various aircraft in order to deceive enemy air defence, as well as interceptor UAVs designed to
engage aerial targets of different types (including FPV drones, helicopters and UAVs of the “Shahed”
type);

reduction of radar and thermal signatures of UAVs through the manufacture of their airframes
using new composite materials and stealth technologies (by analogy with the carrier-based variant of
the fifth-generation fighter F-35C), the use of radar-absorbing and/or radar-scattering coatings, as
well as the creation of plasma formations around the most powerful radar-reflective elements of
UAVs, synchronised with radar emissions, which allows operations under conditions of strong enemy
air defence;

use of new technologies for the miniaturisation and enhancement of onboard equipment
capabilities, development on this basis of compact radio communication modules with increased
range of command and telemetry channels, as well as high-capacity onboard batteries that extend the
operating time of onboard equipment and the endurance of UAVS;

development of new optical odometry and stabilisation technologies enabling UAVSs to fix their
position on terrain using a specific marker, information about which is obtained from their onboard
cameras (a key advantage of these technologies is independence from GPS connectivity, which
increases the resistance of UAVSs to electronic interference);

development of fibre-optic cables with improved properties (strength, flexibility, quality, etc.)
to ensure stable control of UAVSs in complex terrain conditions at maximum possible distances under
conditions of active electronic countermeasures;

advancement of sensor technologies (research into the integration of various sensors (lidars,
radars, cameras, etc.) in order to improve environmental perception accuracy and enhance the
navigation capabilities of UAVS);

advancement of communication technologies (development of new protocols and standards for
data transmission between UAVs and ground stations, including the use of 5G and other high-speed
channels);

development of collision-avoidance systems (creation of technologies for detecting and
preventing collisions with other objects in the air and on the ground, including algorithms for
analysing sensor data);

development of energy-efficient systems (research aimed at improving the energy efficiency of
UAVs through the use of new types of batteries, solar panels and other energy sources);
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development of multi-antenna systems (creation of technologies for coordination and
interaction of several UAVs within a single mission, enabling the performance of more complex
tasks);

advancement of cyber security technologies (protection of UAVs against cyber threats in order
to increase the effectiveness and safety of their employment during mission execution in operations
(combat actions));

development of multi-channel technical vision systems capable of analysing information in the
optical, radio and infrared spectra;

improvement of technical vision systems in order to ensure reliable detection and identification
of objects (targets), taking into account their possible distortions under conditions of optical and radio
interference;

improvement of algorithms for processing information on detected objects (targets) through the
application of machine learning and artificial intelligence technologies;

ensuring multi-position monitoring of terrain on the basis of technical vision methods and
integrated processing of radar frame streams, with the possibility of recognising and predicting the
location of objects (targets);

implementation of technologies aimed at enhancing the quality and autonomy of navigation and
solving positioning tasks, including improvement of the software and hardware of onboard optical
navigation systems in order to increase their resolution through the use of convolutional neural
networks;

implementation of technologies for cooperative monitoring and terrain mapping based on data
from UAVs operating as a group;

development of intelligent onboard information-navigation complexes based on multispectral
(multi-sensor) technical vision systems, ensuring the processing of heterogeneous measurement data
using artificial intelligence;

development of integrated correlation-extreme onboard navigation systems with joint
processing of information on objects (terrain) obtained in different spectra (visible, infrared and
radar);

improvement of onboard software and hardware in order to ensure the possibility of
autonomous control, navigation and interaction of individual UAVs (their groups) in flight through
the development and implementation of effective neural-network algorithms of swarm interaction,
elements of artificial intelligence, and technologies of learning and self-learning of UAV groups;

improvement of communication organisation systems and task-allocation algorithms within a
UAV group;

development of an integrated system for group control, interaction and behavioural organisation
of a UAV group during the execution of assigned tasks;

enhancement of the strength and service life of UAV structures through the development and
use of polymer composite materials based on nanomodified infusion and adhesive compounds, as
well as lattice composite load-bearing structures;

development of technical systems for safe thermal inspection (detection) of possible structural
defects of UAVS, preventing damage to their composite skins during inspection;

development of technologies for the joint employmnt of UAVs and manned aircraft within the
airspace;

enhancing resistance of UAV information channels to interference through ensuring their
protection by means of quantum encryption technologies;

implementation of a modular design principle for UAVSs, ensuring the compatibility of modules
at structural, energy and information levels in order to provide UAVs with modernisation potential
and maintain their required technical level during the operation phase with minimal costs.

Promising trends in UAV development (primarily single-use systems) should also include the
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mastering and implementation of simplified manufacturing technologies (including the materials
used), while preserving the main efficiency requirements in order to ensure mass production and the
fastest possible delivery to the troops. This is expected to ensure the mass employment of UAVs as
one of the key factors of their effectiveness (primarily due to the possibility of overloading the enemy
air defence system and depleting its stocks of surface-to-air missiles as a result of prolonged attacks).
One example is the domestically produced strike UAV “AQ 400 Scythe”, “Kosa”, developed by the
company “Terminal Autonomy”, the design of which is based on the concept of rapid and efficient
production with minimised logistical costs while ensuring maximum functionality, making it a cost-
effective instrument for military operations in terms of the “effectiveness—cost” criterion.

Discussions

For a comprehensive analysis, it is appropriate to consider relevant opinions and research
findings of foreign specialists.

Sources [11], [12] provide data on the number of countries employing RSCs over a certain
period. These data indicate a significant increase in unmanned and autonomous strike means
(including UAVs) within RSCs employed at the operational level. For clarity of analysing these data,
the authors of the article constructed a corresponding graph (Fig. 1) and diagrams (Fig. 2).

60
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Figure 1. Dynamics of the increase in the number of states integrating RSCs into their armed forces
during 2015-2025

The analysis of the data presented in Figs. 1 and 2 indicates a significant increase over the past
10 years in the number of states integrating RSCs into their armed forces, as well as a considerable
growth in the share of strike UAVs and loitering munitions within these RSCs.

Researchers in [13] analyse the economic feasibility of single-use and reusable UAVSs, which
is important for shaping an effective composition of RSCs and optimising strike UAV systems. In
publication [14], the authors consider the optimisation of task allocation among UAVSs in multi-
mission operations, which makes it possible to enhance the effectiveness of operational RSCs. Report
[15] analyses the role of precision strikes in strategic confrontation, including the integration of
UAVs, cruise missiles and information systems within operational-strategic RSCs. The authors in
[16] developed a swarm control algorithm for UAVs intended for future highly autonomous RSCs,
ensuring a high level of coordination. The current state of applying multi-agent models for the control
of unmanned systems, which forms the basis for the development of autonomous RSCs, is presented
by the author in [17]. Analytical review [18] provides an overview of global trends in the development
of loitering munitions, which constitute one of the key strike components of modern RSCs. Study
[19] offers an empirical analysis of the employment of russian loitering munitions, providing practical
insight into the effectiveness of single-use strike UAVs under the conditions of modern warfare.
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Figure 2. Proportion of strike means of different types (loitering munitions, cruise missiles, strike
UAVs, long-range precision weapons) within RSCs

Conclusion

1. The conducted analysis confirmed that operational and operational-strategic level RSCs,
created on the basis of UAVS, constitute one of the key elements of modern warfare and determine
the character of armed struggle in the twenty-first century. Global trends indicate a transition from
individual strike means to integrated network-centric systems in which UAVs of different classes,
reconnaissance, command and control, and strike assets operate within a single information space.
The obtained results make it possible to assert that the development of the specified RSCs should be
based on the principles of asymmetric response to the enemy, priority of network-centric solutions,
wide employment of artificial intelligence and swarm technologies, as well as close interaction
between science, the defence-industrial complex and combat units.

2. It has been established that the dominant trend in the development of the specified RSCs is
the increasing level of automation and autonomy through the implementation of elements of artificial
intelligence, distributed control systems and swarm algorithms. This makes it possible to significantly
shorten the “detection—identification—engagement” cycle, reduce the workload on operators and
enhance the resilience of the complexes to the loss of individual elements under combat conditions.
At the same time, the specified RSCs are developing in the direction of deep integration with
automated troop command and control systems, as well as with other reconnaissance and fire
engagement means of different basing (air, land and maritime). This increases the effectiveness of
the employment of these RSCs and the flexibility of their use at the operational and operational-
strategic levels.

3. The analysis of the development of UACs within the specified RSCs revealed a clear trend
towards combining reusable strike platforms with single-use UAVs and loitering munitions. Such an
approach ensures the possibility of employing RSCs in accordance with the operational-tactical
situation based on an optimal “effectiveness—cost” ratio, creates conditions for overloading enemy
air defence systems and increases the overall survivability of RSCs.

4. It has been determined that the development of UAVs within the specified RSCs is taking
place along the lines of increasing range, speed, endurance and reduced detectability, as well as
through a qualitative leap in the capabilities of onboard sensor systems. The integration of
multispectral reconnaissance means, AESA radars, technical vision systems and machine learning
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ensures increased target recognition accuracy and the effectiveness of UAV employment under
conditions of active enemy electronic countermeasures. At the same time, it is important to ensure
the simplification of UAV production technologies and the possibility of their rapid adaptation to
changes in the operational-tactical situation. Examples of domestic developments demonstrate the
expediency of focusing on serial production, modularity and rapid upgrading of UAV designs, taking
into account real combat experience.

A further research direction may be the development of a methodological framework for
substantiating the optimal composition of RSCs based on UAVs, taking into account their
technological level, possible employment scenarios and economic constraints.

Recommendations

The practical value of the obtained results consists in the fact that they may be used for:

the development of state programmes for the advancement of armament and military equipment
(in terms of the creation and modernisation of RSCs), the selection of priority topics for relevant
research and development and experimental design work, and the formulation of appropriate technical
solutions;

substantiation of operational-tactical and tactical-technical requirements for prospective RSCs
created on the basis of UAVSs, as well as for their components;

formation of the scientific and methodological basis of the educational process in higher
military educational institutions and within the officer training system during the teaching of
disciplines related to the development of armament and military equipment, etc.
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AHOTAaUisl. AKTyaJbHICTb TOCIIKECHHS 3yMOBJICHA 3pOCTAaHHIM POJIi PO3BIAYBAIbHO-YAaPHUX
KOMIUICKCIB OIEPAaTUBHOIO Ta ONEPATHBHO-CTPATEriYHOTO DPIBHA B YMOBaX CY4YacHUX 30pOMHHX
KOH(QJIIKTIB, Hacamrmepel y KOHTEKCTI pOCIHCBKO-yKpaiHChKOI BiHH, IIO CYIPOBOJUKYETHCS
CTPIMKAM PO3BHTKOM O€3MUIOTHUX aBiallifHUX TEXHOJIOTIH, MEpeKEUESHTPUYHUX TPUHIIUIIIB
VIPaBIiHHA Ta 3ac00iB BHCOKOTOYHOTO ypakeHHsS. Y 3B’S3Ky 13 MM CTaTTIO CIPSMOBAaHO Ha
KOMIUIEKCHUH aHalli3 CBITOBUX TEHJIEHIIIM PO3BUTKY PO3BiTyBabHO-YJAPHIX KOMILJICKCIB Ha OCHOBI
O€3MUIOTHUX JITATBHUX anapaTiB, BU3HAYCHHS KIIOUOBHX HANPSAMIB €BONIONUIT iXHIX CKIIAJOBUX Ta
(bopMyBaHHSI HAYKOBO OOTPYHTOBAHUX IPOIIO3UIIIN 1010 MEPCIIEKTUB PO3BUTKY TAKUX KOMILIECKCIB
3 METOI HAOYyTTS acCMMETPUYHOI BOEHHO-TEXHOJIOTIYHOI mepeBard. [IpoBIAHUM MiIX0I0M st
JOCHI/IKEHHS 3a3Ha4eHOi NMPoOIeMaTUKH € CUCTEMHHUM Ta CTPYKTYpHO-(PyHKIIOHAIBHUN MAXOIU Y
MOETHAHHI 3 TOPIBHSUIBHUM 1 KPUTUYHO-aHATITUYHUM aHAJTI30M BIIKPUTHX JKEPE, IO JI03BOJIsIE
KOMIUIEKCHO PO3TJISTHYTH PO3BIAYBaIBHO-YAapHI KOMIUIEKCH K IHTErpOBaHI 0araTOKOMITOHEHTHI
CUCTEMHU, OLIHUTH B3aEMO3B’ 30K iXHIX €JIEMEHTIB 1 BUSIBUTH MPOBIJIHI CBITOBI TEXHOJIOT1YHI TPEHIH.
Y crarTi BU3HAYEHO CBITOBI TEHJAEHLII PO3BUTKY pPO3BIAYyBalIbHO-YJIAPHUX KOMILIEKCIB
OIepaTUBHOrO (OMEPAaTUBHO-CTPATETIYHOTO) PIiBHS, IO CTBOPIOIOTHCS Ha OCHOBI OE3MIJIOTHUX
JTaTbHUX armapariB (K CTOCOBHO TAKMX KOMIUJIEKCIB y IIJIOMY, TaK i CTOCOBHO iXHIX CKJIaJOBHX);
PO3KPUTO HANpsSMHU IMiIBUIEHHS aBTOHOMHOCTI, MEPEKEBOI B3aeMOJIIi Ta yJIapHUX MOXKJIMBOCTEH
PO3BiIyBaJIbHO-YJApPHUX KOMIUIEKCIB; BHUSIBIEHO 3POCTAaHHS pOJII LITYYHOI'O 1HTENEKTY, pPOHOBHX
TEXHOJIOT1M 1 MacOBUX BUTPATHUX OE3MIJOTHUX JITAJbHUX arapariB; oOIPyHTOBAHO AOLIIbHICTb
nepexoy J0 MOJYJIbHHUX, CEepIHHUX 1 EeKOHOMIYHO eQEeKTUBHUX pilleHb. Marepianu crTaTTi
CTAHOBJIATh TMPAKTUYHY IIHHICTH s (axiBIiB y cdepi 0OOPOHHOTO TUTAHYBAHHS, HAYKOBHX 1
MMPOEKTHUX OpraHizariii 000pOHHO-TTPOMHCIIOBOTO KOMIUIEKCY, X MOKe OyTH BUKOPHUCTAHO TIiJ] 4ac
(dhopmyBaHHSI BUMOT JI0 TIEPCIIEKTUBHUX PO3BITyBAIHHO-YJAPHUX KOMIUIEKCIB Ta OOTPYHTYBaHHS
HanpsMIB iX MOJAJIBLIONO PO3BUTKY.

KirouoBi cjoBa: po3BiIyBabHO-YJIApHI KOMIUIEKCH; O€3MIJIOTHI JITAJIbHI arapaTu;

O€3MMJIOTHI aBlalliifHI KOMIUIEKCH; OTIEPAaTHUBHO-CTPATET1YHUI PIBEHb; IITYYHUH 1HTEICKT; POUOBI
TEXHOJIOT11; MEPEKEIICHTPUYHI CUCTEMH; BUCOKOTOUHE YpaKE€HHST; 0OOPOHHI TEXHOJIOT].
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AHOTAaNisA. AKTyalbHICTh JOCTIIXKEHHS 3yMOBJIEHa HEOOX1IHICTIO MiABUIICHHS €()eKTUBHOCTI
(YHKIIIOHYBaHHSI CUCTEMH KaJpOBOr0 MeHeKMeHTy 30poiiHux Cuin YKpaiHu B yMOBaxX TpUBaol
30poitHOi arpecii, OOMEXEHOCTI pecypciB 1 3pOCTalOYMX BHUMOI JO SKOCTI MiATOTOBKH Ta
BUKOpUCTaHHA nepcoHany 30poiHux Cun Ykpainn. CkiafHicTh Ta 6araTOpiBHEBICTh 3a3Hau€HOi
CHCTEMH 3yMOBJIOIOTH MOTpedy B 3aCTOCYBaHHI CyYaCHMX METOMAIB CTPAaTEriuHOro aHalizy Ta
CTPYKTypyBaHHs (hakTOpiB BIUIUBY Ha ii epeKTUBHICTh. METOIO CTAaTTi € BU3HAYECHHS Ta iepapxizarlis
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Cun Ykpainu Ha ocHOBI noenHanast SWOT-ananizy Ta MeTOy IHTEPIPETALifHOTO CTPYKTYPHOT'O
MOJICJIIOBAHHSA. Y CTaTTi 3AIHCHEHO aHaji3 ICHYIOUMX IiJIXOMIB 10 OIIHIOBAHHSA €(EKTHBHOCTI
KaJ[pOBOTO MEHE/DKMEHTY, OOIPYHTOBAHO JOUUTbHICTH BuKOpucTtanHs SWOT-anamizy s
(dbopMyBaHHSI MHOKUHH (DaKTOPIB Ta METOJY IHTEPIIPETAIIITHOTO CTPYKTYPHOTO MOJICITIOBAHHS TSI
BCTQHOBJICHHSI CTPYKTYPH B3a€MO3B’SI3KIB MK HHUMH. METOJOJIOTIYHY OCHOBY JOCTIIKEHHS
CTaHOBJIATh CHCTEMHHMU aHali3, CTPYKTYPHO-(QYHKUIOHAJBHHHA TiAXiM, METOIU CTPATETiyHOTO
aHal3y Ta IHTEPHPETAlIHHOTO CTPYKTYPHOTO MOJCIIOBAaHHI. Y pe3yibTari JAOCHIKCHHS
cOpMOBaHO MHOKMHY BHYTPIIIHIX 1 30BHIIIHIX (DaKTOPIB BIUIMBY, MOOYIOBAaHO MAaTPHIIIO
3aJIe)KHOCTI Ta MaTpPULII0 JOCSKHOCTI, a TAKOXXK BU3HAYEHO paH)KOBAaHY 1€papxiio (akTopiB.
BcraHoBeHO, MO0 KITFOYOBOKO CHUCTEMHOIO NPOOIEeMOr0 (YHKIIOHYBAaHHS CHCTEMH KaJpOBOTO
MeHeKMeHTy 30poiiHux Cun YkpaiHu € BIACYTHICTb 1HTETPOBAHOI METOJUKH OIIHIOBAHHS ii
e(eKTUBHOCTI, siIKa € (PaKTOpOM HaWBUIIOrO PiBHS B iepapxii. OTpuMaHi1 pe3ysbTaTH CTBOPIOIOTh
METOJMYHY OCHOBY JIJISI MOJAIBIIOTO PO3pPOOJIEHHS IHTETPOBAHOT CUCTEMH TTOKAa3HUKIB OIIHIOBAHHS
e(eKTUBHOCTI KaJpOBOr0 MEHEKMEHTY. Marepianu craTrTi MOXYTh OyTH BHUKOPHCTaHI st
YAOCKOHAJIEHHS A€ KaBHOI KaJIpOBOI MOJITUKH Y CEKTOp1 Oe3neKn 1 000pOHH, a TAKOK PO3POOIICHHS
METOAMYHHUX IMAXOMIB 7O OIlIHIOBAaHHA €(EeKTUBHOCTI (YHKIIOHYBAaHHS CHCTEMH KaJpOBOTO
MeHeKMEHTy 30poitHux Cun Ykpainu.

KurouoBi ciioBa: kazpoBuii MeHeKMEHT, iepcoHan 30poitHux Cun Ykpainu, epekTUBHICTh
(GyHKIIOHYBaHHSA, cucTeMHul aHamni3, SWOT-anani3, iHTepIipeTaliiiie CTpyKTypHE MOJIETIOBAHHS,
iepapxist paxTopis.

Beryn (Introduction)

EdexTuBHICTh DYyHKIIIOHYBaHHS CHCTEMH KaJIpOBOTO MEHEKMEHTY 30poiHux Cun Ykpainu
(CKM 3C Vkpainu) € oqHUM 13 KIIFOYOBUX YHHHUKIB 3a0€3MeUeHHs 00€3aTHOCTI BIHChK, 0COOINBO
B YMOBax TpUBaJIOi 30poitHOI arpecii Ta BUCOKO1 IHTEHCHMBHOCTI O0MOBUX Iiii. BogHodac cywacHi
YMOBH ii (hyHKITIOHYBaHHSI XapaKTEPHU3YIOThCS 3HAYHOIO KUTBKICTIO B3a€EMOTIOB’ I3aHUX BHYTPIIIHIX 1
30BHINIHIX ()aKTOPIB, IO CYTTEBO BIUIMBAIOThH HA PE3YyJbTaTUBHICTH CUCTEMH.

[TinBumenns edexkruBHOCTI ¢yHKUioHyBaHHS CKM 3C VYkpaimm mnorpedye CHCTEMHOTO
MiIXOAY 10 BU3HAUYECHHS KIIOUOBUX (PaKTOpIB BIUIMBY Ta BCTAHOBJICHHS IXHBOI MPIOPUTETHOCTI.
Inentudikamis Takux ¢GakTOpiB JA03BOJIIE OOIPYHTOBAHO BH3HAYMTH HAMPSIMH YIOCKOHAJICHHS
cUCTEMHU Ta c(hOopMyBaTH METOJIMYHY OCHOBY JIJIsl OI[IHIOBaHHS i1 €(DEKTUBHOCTI.

[IpobnemaTka pO3BUTKY KaapoOBOrO MEHEMKMEHTY Yy 30poiHmx Cumiax VYkpainu,
yIOCKOHAJIEHHS BIICHKOBOT KapOBO1 MOJITUKH Ta MIATOTOBKH MEPCOHAITY 3HANUIILIA BIAOOpaKEeHHS
y Tpaisgx BITYM3HSHUX HAyKoBIIB [1-5]. V 3a3HaueHHMX AOCHIIKEHHSX PO3KPUTO MIAXOAMU [0
MPaBOBOI0 3a0€3IEeUEHHsT KaJpOBHX IPOIECIB, OIIHIOBAHHS €(PEKTUBHOCTI AISUIBHOCTI KaIpOBHX
OprafiB, MOHITOPUHTY (YHKI[IOHYBaHHSI CUCTEMH, a TaK0X C(HOPMOBAHO TEOPETHUYHI 3acaiu Ta
MOHATIHO-TEPMIHOIOT TYHUI anapaT KaJpoBOT0 MEHEHKMEHTY.

Pa3oM i3 TuM, BiAKpUTI HAYKOBI JXKEpesia He MICTATh KOMIUIEKCHUX JOCTIKEHb, CIIPIMOBAHHUX
Ha BU3HAUEHHS MPIOPUTETHUX (AKTOPiB BIUIMBY Ha edekTuBHICTh (yHKIioHyBaHHsS CKM 3C
VYKpaiHu 13 3aCTOCYBaHHSAM METOJIIB CTpATET14HOro aHalizy, 30kpeMa SWOT-aHani3y y noeJHaHHI 3
METOJIOM 1HTepHpeTaliifHoro crpykrypHoro mojemtoBaHHs (Interpretive Structural Modeling —
ISM).

OT1xe, HE3BaKAIOYH HA HASIBHICTH 3HAUHOT KIIBKOCTI HAYKOBHX TPAIlh, IPUCBIYCHUX OKPEMUM
acniektam ¢yHkiionyBanHs CKM 3C Vkpainu, TuTaHHs CHCTEMHOTO BU3HAUYEHHS, CTPYKTYpyBaHHS
Ta iepapxizamii (hakTopiB BIUIMBY 3alHIIAIOTHCS HEIOCTaTHHO OMNpalkoBaHUMH. Lle 3ymoBirO€
HEOOXIJJHICTh 3aCTOCYBAaHHSI METOJIIB CTPATEriuHOI0 Ta CTPYKTYPHOT'O aHali3y, sKi J03BOJISIOTh HE
JuIe ieHTU(IKYBaTH KIIOYOBI (PakTopu, a i BUSHAYUTH XapakTep B3a€MO3B’S3KIB MK HUMH Ta
piBeHb IXHBOI 3HAUYIIOCTI 151 PYHKIIOHYBAHHS CUCTEMH.
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AmHaii3 HayKOBOi JITepaTypd CBITYHTh NPO HASBHICTh 3HAYHOI KUIBKOCTI JIOCIIiIKEHb,
npucBsYeHHX pisHUM acriektaM (yrkionyBanHs CKM 3C Ykpaiau, mpoTe y HUX 3aCTOCOBYIOTHCS
pi3HI METOAWYHI ITiIXO/U JI0 aHATI3Y 3a3HA4YEHOI MPOOIEMATHKH.

Tak, y po6oti 1O. A. I'ycaka, /. B. Kannyesa Ta H. O. Kopneituenka [1] mpoBeneHo soriko-
JIHTBICTUYHE MOJETIOBAHHS IPOLECY IPABOBOTO 3a0€3MEYEHHS KaJAPOBOTO MEHEIKMEHTY Y
30poitnnx Cuinax YKpaiHu B yMOBaX IMPaBOBOTO PEKUMY BOEHHOTO CTaHy Ta C()OPMOBAHO CHCTEMY
JOTIYHUX TIPAaBWJI 3aCTOCYBaHHS MpPAaBOBUX HOpM. BopgHouac, AOCHIIKEHHS 30CepeKeHe Ha
dbopmatizailii MpaBoBUX MPOIEAYP 1 HE OXOIUIIOE MUTAHHS BU3HAYCHHS MPIOPUTETHUX (HAKTOPIB
MIJIBUIIEHHS €(EKTUBHOCTI CHCTeMHU KajpoBoro meHemkmeHTy. M. II. Jlymenko [2] mpomonye
METOJMYHUM MIJIX1JT 10 OLIIHIOBaHHS €(PEeKTUBHOCTI (PYHKIIIOHYBaHHS CUCTEMH KaJIpOBHUX OpraHiB
30poiinux Cun Ykpainu, mo 0a3yeTbcs Ha BUKOPHCTAHHI CHCTEMH IIOKa3HUKIB 1 KpUTEpIiB
OLIIHIOBAHHS, OJTHAK Y poOOT1 HE PO3IJISIAETHCS CTPYKTYpPHE MOJIETIOBAHHS B3a€MO3B’ 13K1B (DaKTOpPiB
BuBy. Y pocmipkeHHi B. 1. I'ypkoscbkoro, €. O. Pomanenka, M. B. Angpycska Tta P. lO.
Pycenpkoro [3] po3risiHyTo KaapoBy MoJiTUKY y 30poitHux Cunax YkpaiHu Kpi3b IpU3My KOHLIETIIIT
YOpPaBIIIHHSA 1HTEJIEKTyaJlbHUM IIOTEHIIAJIOM Ta OOIPYHTOBAHO HEOOXIJHICTh paI[iOHAJIBLHOTO
BUKOPHUCTAHHS (axiBIiB 13 KPUTUYHUMH KOMIIETEHIISIMHU, MPOTE HE 3/1iCHIOEThCs (popmartizoBaHe
BHU3HAUEHHS NMpIiOopUTEeTHUX (akTopiB BIIUBY. Y podorti I. M. Tlonosinkina, A. B. Tpucrana, C. B.
CiekoBa ta A. I1. Miponuyka [4] 3anponoHOBaHO MiXi1 0 BU3HAYEHHS KPUTEPIiB 1 MOKA3HUKIB TSI
MOHITOPUHTY CHUCTEMHU KaJpOBOTO MEHEIKMEHTY B MiHicTepcTBl 000poHM VYKpaiHH, OJHAK
JOCIIJDKEHHSI 0OMEXyeTbesi (OpPMYyBaHHSIM CHCTEMH TIIOKa3HUKIB 1 HE BPAaXOBYE 1€papXivyHy
cTpykTypy B3aemosii dakropiB. O. Cemenenko, B. [lapunnuk, JI. [lapuaauk ta H. CHankosa [5]
JOCIIKYIOTh TIOHATIHHO-TEPMIHOJIOTIYHUN amapar KaJpoBOTO MeEHEHKMEHTy 30poiHux Cun
VYkpainu Ta OOIpYHTOBYIOTH TEOPETHYHI 3acajyl YMPaBIiHHS MEPCOHAJIOM B yMOBaX Cy4YacHHX
3arpo3, mpoTe podoTa Mae MePEeBaAKHO TEOPETHUHUN XapaKTep 1 He mepeadoadae anajizy CTPYKTYPHUX
B3a€MO3B’s13KiB (DaKTOPIB.

Takum ynMHOM, MPOBEIEHUI aHaNi3 CBIAYUTH MPO TE, L0, MOMPHU IPYHTOBHE OMPALIOBAHHS
okpemux acnekTiB (ynkmionyBanHss CKM 3C VkpaiHu, NMUTaHHS KOMIUJIEKCHOTO BW3HAYEHHS,
CTPYKTYpPYBaHHS Ta lepapxizamii (GakTopiB BIUIMBY Ha ii €PEKTUBHICTH 13 3aCTOCYBAHHSIM METOIY
ISM 3anumarTbcst HEAOCTATHBO AOCIIHKEeHUMU. L{e 3yMOBITIO€ aKTyanbHICTh MOJAIBIINX HAYKOBUX
JOCHIIKEHb Yy 3a3HaueHoMYy Hanpsmi. BogHoyac BctaHoBiieHo, 1m0 Metoq ISM yxe 3acTocoByBaiiu
y BO€HHIH cdepi, 30kpema y nociimkeHHi B. A. T'oprynenka ta b. 1. Komowmiiins [6], ogHak y
KOHTEKCT1 BEJIeHHs KiOepOOpOoTHOH.

Metonosoriuna ocaoBa (Methodological Framework)

[lepmr HiXX BH3HAYATHU MPIOPUTETHI (AKTOPU BIUTUBY Ha €(EKTUBHICTH (PYHKIIIOHYBAaHHS
CHCTEMH KaJJpOBOI0 MEHEPKMEHTY 30poitHux Cuil YKpaiHu, 10LJIbHO YTOYHUTH CyTHICTh 0a30BOT0O
MOHATTA “‘cucTeMa’, a TAKOK HOro IHTEpIpeTaLio y KOHTEKCTI KapOBOro MEHEPKMEHTY.

Tepmin “cucrema” NOXOQUTH BiJ TPEUBKOro systema — IjIe, L0 CKIAJAETbCA 3
B3a€MOIIOB’SI3aHUX YaCTHH. Y 3arajbHOMY PO3YMIHHI HiJI CUCTEMOIO CIiJl PO3YMITH CYKYyIHICTh
€JIIEMEHTIB, 00’€THAHUX CTIMKUMHU 3B’SI3KAMH Ta B3a€MOMISIMH, SKi 3a0e3MedyroTh ii IUTICHICTS,
(GyHKI10HYBaHHS Ta po3BUTOK [7]. IIpukian cuctemMu HaBeieHO Ha puc. 1.

3 omsagy Ha e CKM 3C VkpaiHu Moxxke OyTH PpO3IJISIHYTO $K CKIQJHY COLIaJIbHO-
OpraHizaliifHy cHCTeMy, L0 BKJIOYA€ CYKYIHICTh CyO’€KTiB, MPOILECIB, pEeCypciB 1 MEXaHi3MiB
yIpaBIiHHSA [EPCOHAJIOM, B3a€EMOIIOB’A3aHUX MK COO0OI0 Ta CHPSIMOBAaHMX Ha 3a0e3NedyeHHs
KOMIUIEKTYBaHHS, PO3BUTKY, YTPUMaHHA 1 €(pEeKTUBHOIO BUKOpPHUCTaHHs nepcoHany 30poiHux Cui
VYkpainu. CTpyKTypHO-(QYHKIIIOHATbHY MOJIETh TAKOT CUCTEMH BiJI0OOpaKeHO Ha puc. 2.
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Cucrema

Pucynoxk 1. I[Ipuxnag cuctremun

Takum ymnom, CKM 3C VYkpaiHu HalIeXHTh 10 KIacy CKIAAHUX (BETUKHX) CHCTEM.
BuzHauanpbHOIO 03HAKOIO TaKWX CHCTEM € HE IiXHIM MacmTad, a HasBHICTb CYKYITHOCTI
B3a€EMOTIOB’I3aHUX €JIEMEHTIB, 10 (YHKIIOHYIOTh SIK €IWHE IIJIe Ta yYTBOPIOIOTH IHTETPOBAHY
CTPYKTYpY ymnpaBiiHHSI. OCOOJMBICTIO CKIQJHUX CHCTEM € HasBHICTb 0araTopiBHEBOI CTPYKTYPH,
PI3HOTHITHKX 3B’SI3KiB MK €JIEMEHTaMHU Ta iXHS 3JaTHICTh 0 PO3BUTKY ¥ ajamnTariii mij BIUTMBOM
30BHINIHIX 1 BHYTpINIHIX dakTopiB. Y 1mpomy koHTeKcTi CKM 3C Ykpainu Io1iapHO po3TisaaTH sK
JUHAMIYHY  CHCTeMY, €(QEKTHUBHICTh (YHKI[IOHYBaHHS SKOi BH3HAYAEThCA HE  JIUIIE
XapaKTePUCTUKAMU OKPEMUX EJIEMEHTIB, a i XapaKTepoM iXHbOI B3a€MOIIi.

VY 3B’s3ky 13 mmM, edektuBHicTh ¢yHKUionyBaHHa CKM 3C VYkpainu dopmyeTbes mif
BITMBOM CYKYITHOCTI B3a€MOIIOB’sI3aHUX (DAaKTOPIB Pi3HOT MPHUPOJIH, SIKi BU3HAYAIOTH SIK TIOTOYHUN
CTaH CHCTEMH, TaK 1 HampsMH ii po3BUTKYy. Jlo Takux ¢akTopiB HaJeKaTh OpraHi3alliiiHi,
HOPMaTUBHO-TIPABOBI, PECYpPCHI, KaJApOBi, OCBITHI, COIllaJbHO-TICUXOJIOTIYHI, a TaKoX (aKTOpH
30BHILIHBOTO CEPEIOBUIIA, 30KpeMa Oe3MeKOB1 Ta COliaTbHO-EKOHOMIUHI YMOBH (DYHKIIIOHYBAaHHS
JIep>KaBH.

BaxxnnuBoro 0coOnuBICTIO 3a3Ha4YeHMX (DAKTOPIB € IXHIN B3aEMO3AJICKHHUA XapakTep: 3MiHa
OTHOTO 13 HHUX MOXE CHPUYMHITH TpaHChOpMAIll0 IHIIUX, [0 B LUIOMY BIUIMBaE Ha
pe3yabTatuBHICTh QyHKIIOHYBaHHA CKM 3C Vkpainu. Lle 3ymoBitoe He0OX1IHICTb 1X pO3IiIsiay HE
SIK 130JIbOBAaHUX CJIEMEHTIB, a K CKJIAJIOBOI €JIMHOI CUCTEMH BIUIUBIB, 110 ()OPMYIOTh IHTETPATbHHN
eexT.

3 ornsy Ha 1€, Ui AOCHIPKEHHS (GakTOpiB BIUIMBY Ha eheKTUBHICTH pyHKIioHyBaHH CKM
3C Vkpainu JOUIIBHUM € 3aCTOCYBaHHS METOJIIB CTPATEriyHOro aHamisy, 30kpemMa SWOT-ananizy,
KU JO3BOJIsIE 3IIACHUTH iX 11eHTU(DiKaIliio Ta KiIacudikallito, a Takoxx meroay ISM, 1o 3abe3neuye
BCTAHOBJICHHSI CTPYKTYpPH B3a€MO3B’S3KIB MDK (akTopamu, BU3HAYEHHS iXHBOI iepapxii Ta
MPIOPUTETHOCTI.
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3acTocyBaHHs 3a3HAYEHUX METOIB Y KOMIUIEKCI JO3BOJISIE€ MEPEHTH BiJ MPOCTOTO MEPeiKy
(dakTopiB JI0 IX CUCTEMHOTO YIOPSIKYBaHHS Ta (POpMaizoBaHOr0 aHaTi3y, III0 CTBOPIOE METOANYHY
OCHOBY JUIsl OOIDYHTYBaHHS YIpPABIiHCHKMX pIIEHb O[O0 IiIBUINEHHS e(EKTUBHOCTI
(GYHKIIOHYBaHHS CHCTEMH KaJpOBOTO MEHEHKMEHTY 30poitanx Cun YKpaiHu.

PesyabTarn i oorosopenns (Results and Discussions)

JlocmipkeHHsT BILTUBY (akTOpiB, 30KpeMa BU3HAYEHHS OCHOBHUX (DaKTOPIB Ta OLIHIOBAHHS
iXHBOI TPIOPUTETHOCTI, AOMIIBHO 3[iMCHIOBaTH y ABa eranmu. Ha mepmomy erami HEoOXiTHO
chopMyBaTH MHOXKUHY (PaKTOpPIB BIIMBY Ha €(DEKTUBHICTh (PYHKIIIOHYBAaHHS CUCTEMHU, HacaMIepe]]
THUX, 110 B110OpaxkaroTh ii mpoOieMHi acniektu. Ha npyromy etani — BUSBUTH Ta pO3KPUTH (aKTOpH,
BUPILIEHHS SIKUX € OOTPYHTOBAHO MEPIIOYEPTOBHM.

VY Mexax Mepuoro eramy Jis MOIIyKy Ta (OpMYJIFOBaHHS MHOKMHU (PAKTOPIB MPOMOHYETHCS
3acrocyBatu Meron SWOT-ananizy. Lleii mMeron 3apekomeHayBaB cebe sSIK JI€BHI 1HCTPYMEHT
CTPATET1vyHOTO TUIaHYBaHHS PO3BUTKY ckiaaHux cucteM. [lepeara SWOT-anaini3y nossirae B ToMy,
10, Ha BIMIHY BiJ IHIIMX METOMIB, SIKI IIMPOKO BHKOPUCTOBYIOTHCS Y JOCHIIKEHH1 (hakTopiB
BIUIUBY Ha e(EeKTUBHICTb (PYHKIIIOHYBaHHS CHUCTEM, BiH nependayae audepeHiianiro yMoB 1
YIHHUKIB 32 KaTeropisiMu: CuiIbHI (strengths) Ta cimabki (weaknesses) CTOpOHU — BHYTPIIIHI (PaKTOpH,
MOXKJIMBOCTI (opportunities) Ta 3arpo3u (threats) — 30BHiIHI pakTopu. Taka 0cOOTUBICTE Ja€ 3MOTY
He nuuie chopMyBaTH Meperik (MHOXKUHY) (akTopiB, a il BU3HAUUTH XapaKTep IXHbOTO BILUIUBY Ha
edpextuBHicTh QyHKIIOHYBaHHI CKM 3C Vkpainu.

Pe3ynbpraTroM BUKOHAHHS OPYroro e€ramy Mae CTaTH paH)KoBaHa iepapxis (akTopiB BIUIMBY, B
SIK1/ €JIEMEHTOM HaBHUIIIOTO PiBHA Oye nmrykaHui paktop (abo ¢hakTopu), yCYHEHHS SIKOT0, 3 TOCUTh
BHCOKOIO WMOBIPHICTIO, € TMEPIIOYEPTrOBUM I TMiABUIICHHS €(PEeKTUBHOCTI (yHKIIOHYBaHHS
cucteMu. ToOTO #aeThCs Mpo 3a7ady paH)KyBaHHS Ta BHOOPY albTepHATHB. Pe3ynbTaTHBHICTH 1
JOIUTBHICTh 3aCTOCYBAaHHS IS BHUPIMICHHS Takux 3a7ad MeEToxy aHamizy iepapxid (MAI),
po3pobmaenoro T. Caari [8—10], sxuii 32 CBO€IO CYTHICTIO € HE JIUIIIE OJJHUM 13 METOIB JOCIIHKEHHS
BIIMBY (aKTOPiB, @ i MOTY>KHUM IHCTPYMEHTOM paH>KyBaHHsI aIbTEPHATHB Ta YXBAJICHHs CKJIaTHUX
OaraTokpuTepiabHUX pIlIeHb, MIATBEPIKYEThCS, 30KpeMa, y poborax [11-13]. Pasom i3 tum, y
Mexxax MAI paHXyBaHHsS albTEpPHATHUBHMUX pILIEHb 3JIHCHIOETHCS LUIAXOM OL[IHIOBAHHA Baru
KpPUTEpIiB, sKi, CBOEID 4YEProrw, € OJHAKOBUMM I KOKHOI aJbTepHAaTHBH. AJIbTEpHATUBAMU
BUPIILIEHHS TOCTAaBJICHOIO HAyKOBOI'O 3aBJAHHsS y I[bOMY JOCHIKEHHI € ()aKTOpH BIUIUBY Ha
edexruBHicTh PyHKIIOHYBaHHA CKM 3C Ykpainu. [1igiOpaTy Taki KpuTepii OIHIOBAHHS, SIKi OyJIU
0 mpuTamMaHHI KO)KHOMY 13 3a3Ha4eHHX (aKTOpiB, O€3 BUKPUBICHHS Ta BTPATH iXHHOTO 3MICTY, €
JOCUTh CKJIAJHO 3 OISy Ha IXHIO HEOJHOPIAHICTh. 3BaXKarouu Ha Lie, APYTHil eTarl MPOIOHY€EThCS
peaizyBaTi 3a g0onomMoror mMeroay ISM [14-15].

Hepwuii eman (SWOT-ananiz ¢paxkmopis). 3aranom metoq SWOT-aHaiizy BUKOPUCTOBYETHCS
] 4ac CTpaTeriyHOro IUIaHyBaHHS Ui BIATOBiII HA TpU 0a30BHX 3alMTaHHA, [0 BUHUKAIOTH Y
Ipolieci aHaii3y QyHKIIOHYBaHHs CKJIQJHOI CUCTEMHU, a caMe: 3’ CyBaHHS TIOTOYHOI'0 CTaHY CUCTEMHU
LJIIXOM OLIHIOBAaHHS CUJIBHUX 1 cJ1a0KUX CTOPiH, MOKJIMBOCTEN Ta 3arpo3; BUOKPEMJIEHHS CUJIbBHUX
CTOPiH 1 MOXKIIUBOCTEH, AKi MallOyTHII CTaH CHCTEMHU MOKE€ BUKOPUCTATH, a TAKOXK CIa0KUX CTOPIH
1 3arpo3, sKi BiH MOXe IOM SIKIIMTH; YXBaJICHHS PIIIEHHS 110J0 MOOYJO0BU CTpaTerii 3MiHH CTaHy
CKJIaJIHOI CCTEMH.

3a pe3ynbTaTaMM aHaji3y BHYTPILIHIX Ta 30BHIIIHIX ()aKTOpiB BIUIMBY Ha IiJBUIIEHHS
e(eKTUBHOCTI (PYHKIIIOHYBaHHS CUCTeMH CKJajeHo BianmoBinny SWOT-matpuito (Tabdm. 1).

Jlnst Bu3HaueHHs crparerii nepeseaeHHss CKM 3C Ykpainu 3 MOTOYHOro CTaHy B HEOOX1THHM,
TOOTO y CTaH MiJBUILEHOI e(eKTUBHOCTI, HEOOXIJTHO 0OpaTH O/IHY 3 MOKJIMBMX CTpaTeriii, a came:

crpaterisi S-O — aKkLIeHT Ha CHJIbHI CTOPOHU JJIsi BAKOPUCTAaHHS HassBHUX MOKJIMBOCTEH;

crparteriss W-O — nogonanHs ciaOKuxX CTOPIH HUIAXOM peai3alii MOKJIUBOCTEH;

crpateris S-T — mpoTUIis 3arpo3aM 3a JI0IIOMOTOI0 CHIIBHUX CTOPIH;
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crpateriss W-T — yHUKHEHHS 3arpo3 1 MiHiMi3alis c1a0KuX CTOPiH.
JUJ1s1 TOTaNTbIIIOT0 TOCHIKEHHS (PaKTOPiB BIUTUBY HA €(DEKTUBHICTH PYHKIIOHYBAaHHS CHCTEMH,
3 OTJISAMY Ha 11 palioHaIbHICTh, OyiI0 00paHo crpaterito W-O.

Taoauusa 1. SWOT-matpuns GakropiB BIUIMBY Ha MiABHIICHHS €(QEKTUBHOCTI (YHKIIOHYBAaHHS
CKM 3C VYkpainu

CuibHi cToponu (Strengths) Caabki croponu (Weaknesses)
HasBricth copMoBanoi cucteMu
s HOPMATHBHO-IIPABOBOT'O PETYIIIOBAHHS W HenocratHst y3rokeHiCTh BiliCbKOBOT
1 . . . . 1 . . .o
KaJJpOBOT MOJIITUKH Y CEKTOPI OE3MEKH 1 KaJpOBO1 MOJITHKH 3 OTpeOaMu BIHCHK
00opoHHU
3 HasiBHICTB pO3rajy’KeHOT CHCTEMH HenocratHiit piBeHb PO3BUTKY CHCTEMH
§ S | BiMiCHKOBOI OCBITH Ta MiATOTOBKHA W2 | mo4yaTkoBOi 3arajabHOBIMCHEKOBOI M1ATOTOBKU
é nepcoHaty rpoMaJIsH
o~ Haxornmuennii 1ocBia KaapoBOro . .
2 e JlucOananc CTPyKTypH MiATOTOBKH BIHCHKOBHX
S | Ss | 3a0e3nmeuenns BiliCbK B yMOBaX BOCHHOTO W3 S
= (axiBiiB
§ CTaHy
= @OyHKIIOHYBaHHS CUCTEMHU YIPABIiHHS .
= , s HenocratHst epeKTUBHICTH KaJpOBOTO
&R | S¢ | xap’epoto nepconany 30porHux Cri W4 . ..
- MEHEKMEHTY y 30poitHux Cunax Ykpainu
Ykpainu
S [TocTynoBe BIPOBaPKEHHST CTAHIAPTIB W Henocraths iHTerpartis iHpopMaIidHux
5 . . 5 .
HATO vy ctepi ynpasiiHHs IEPCOHATIOM CHCTEM YIIPaBJIiHHS MEPCOHATIOM
s HasiBHicTh IHCTUTYIIIHHOI 06a3u [yIst W. BigcyTHiCTh iHTErpOBaHO METOAMKH
6 6 . .
(GhopMyBaHHs KaJPOBOTO PE3CPBY omiHoBaHHs eekruBHocTi CKM
Mo:xiauBocti (Opportunities) 3arpo3u (Threats)
. . . Bucoka iHTeHCHBHICTh OOMOBHX JIiit Ta BTpaTH
O: | €BpoarnaHTH4HA iHTErpawis Ykpainu T1 A P
= MepcoHaITy
% . .. .y
. .y . Jemorpadiune ckopoueHHs MOOLTI3aniiiHOro
§ | O2 | Po3BUTOK MiKHAPOIHOI BifiCbKOBOI OCBITH T2
£ pecypcey aepKaBu
= B i i
. L . MCOKa KOHKYPEHIIisS Ha PUHKY Tpaili 3a
2 | Os | Ludposizawis ynpapaiHHSI HepCOHAIOM Ts KypeHI PHHKY TTpall
3 BHCOKOKBaJTi(hikoBaHUX (haxiBINB
o~ co . “ u
3 o P03BUTOK BiiCHKOBO-NIATPIOTUYHOTO T TpuBanuii Xxapaktep BiiHH Ta 3pOCTAHHS
4 4
S BHUXOBaHHS HABaHTAKCHHS HA CUCTEMY KOMILICKTYBaHHS
MikHapoHa I0TIOMOTa Y MiATOTOBII . . .
Os PO y A Ts | OOMexeHiCTb (piHAHCOBHX PECYpPCIB AepKaBH
TIepPCOHAITY

Hpyruii eran (moOynoBa paHKoBaHOi i€papXii (akTopiB). BUXiqHOIO MHOXHHOIO €IEMEHTIB
Ui o0y oBU iepapxii € BHYTpilIHI ()aKTOpU — C1a0Ki CTOPOHU MOTOYHOT'O CTaHy CHCTEMH, a TAKOXK
30BHIIIHI — MOXKJIMBOCTI. SIKIIO 3B’ SI3KM MK e€1eMeHTaMHu 1iel MHOKMHK H Bu3HA4eHi, TO onucaTy 11
MO>KHA y BUTJISIZI CIIPSIMOBAHOrO rpada Ta KBaJpaTHOi OiHapHOI MaTpUIl 3aIeKHOCTI B po3mipHicTIO
n Xn, 1e N — KUIbKICTh (aKTOPiB, SKI € B3aEMO3AICKHUMH MiK cobOoro. Matpuis B mosnadae
HasBHICTH (200 BIJICYTHICTH) 3aJI€KHOCTI MDK CKJIQJOBUMH MHOXHUHM H ¢akTopiB BIUIMBY Ha
ebexTuBHICTE QYyHKIIOHYBaHHs cHCTeMH. OTXKeE, ENEMEHT MaTPUIll 3aJIEKHOCTI b;j, I = 1,n MoKe
MpUiiMaTH 3HAUCHHS:

bij = {1, SIKIIIO l:-I/Iﬁ (axkTOop BIUIMBAE HA J -I/II\/"I; )
0, sixmto i-nii akTop He BIUIMBAE HA j-HHd.
3HaOuM 3B’S3KM MDK eJeMeHTaMM MHOXUHM H QakropiB BIIMBY Ha MiJBUILEHHS
e(peKTUBHOCTI (YHKLIOHYBaHHS CHUCTEMM Ta BHKOpHCTOBYIO4YM BHpa3 (1), MokHa cdopmyBaTH
MaTpHIIIO 3aIeKHOCTI B (Tadmn. 2).
BinmoBigHO g0 MOOYJOBAaHOI MATpHUINl 3aJIEKHOCTI  CKJIQJEHO CIHpsSMOBaHW Tpad
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B3a€MO3B’SI3KIB MIXK eJIeMeHTaMH MHOKMHH H (akTopiB BIimBY Ha e(heKTUBHICTD (PyHKI[IOHYBaHHS
cuctemu (puc. 3).

Tabauusa 2. Marpuns 3anexHocTi  (akTopiB  BIUIMBY Ha MIABUIIEHHS €(QEKTHBHOCTI
¢ynkuionyBanus CKM 3C Ykpainu

=
g
g
(=2}
&
N
w
S
o

O1
02
Os
O
Os

OOOI—‘OOOOOOOE
w

OOI—‘OOOOOOOOE
o

OOOOOOOHHHHE

olr|olo|lo|lolo|o|o|lo|o|O

—lololo|lolo|lo|lolo|lo|lo|O

olo|lolo|lo|olo|o|o|lo|o|O

o|lo|lolo|o|o|lo|o|o|lo|o|O

olo|olo|lo|o|lo|o|o|lo|o|O

s
olo|o|lo|r|lo|lo|lo|lo|o|o
ololo|lo|r|lo|lo|lo|lo|o|o
olo|o|r|lolo|r|lo|lo|o|o

HacTtynuum kpokom € moOyaoBa OiHapHOi MaTpuii gocsbkHocTi (1+B) Bianosiauiit matpuri B
posmipHocTi. Ile MOXHa peami3yBaTH IIJISXOM IiJHECEHHS ii y Jeskuil creminb K, 3a sKoro
BUKOHYBAaTUMETHCS PIBHICTD:

I+ Bt < +B)*=U+B)K, 2
ne: | — oquHYHa MaTpuIs;
(I + B)¥ = (I + B)**' — MarpuIa TOCAKHOCTI.

Pucynoxk 3. CripsimoBaHMii rpad B3a€MO3B’s3KIB MIXK (haKTOpaMu

CdhopmyBatu MaTpHITIO JOCSKHOCTI MOKHA ¥ 1HIIIUM [UISIXOM, 32 JOMOMOTOI0 CIPSIMOBAHOTO
rpada (puc. 3). YV TakoMmy pa3i €IeMEHTH MaTpHIill AOCSHKHOCTI d;;, [ = 1,n, mpuiiMaTumMyTh
3HAYEHHS:

ijs
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d. = {1, AKIIO 3 i-TO € MAPIIPYT JIO j-TO; 3)
1y — . .

710, gximo 3 i-ro Hemae MapuIPyTY 10 j-TO.

3a 060omMa HaBEJACHWMH BapiaHTaMHU MOOYAOBU MATPHII TOCSKHOCTI 32 HE3MIHHUX BUXITHUX

JaHMX ii 3MicT Oyae ogHaKoBUM (Taodi. 3).

Tabauusa 3. Matpuns  nocsokHOCTI  (akTOpiB  BIUIMBY HAa  IMIABHIIEHHS  €()EKTUBHOCTI
¢ynkuionyBanus CKM 3C Ykpainu

=
S
g
2

O1
(O))
Os
O
Os

I—‘OOI—‘OOOOI—‘OOE
w

OOI—‘OOOI—‘OOOOE
o

olr|olo|lr|olo|lo|lolo|o|O

NI == =1=1=1==1l=] (O]

olo|r|lo|lo|lolo|o|lo|lo|o|O

olr|olo|lo|lolo|o|o|lo|o|O

~|lolo|lo|olo|lo|o|lo|o|o|O

g
ol |olo|r|o|lo|lo|o|o|+
ol |olo|r|o|lo|o|o|r|o
ok |klo|lok|lklo|lo|lo
R R

Hlykxana paHxoBaHa iepapXisi pakTOpiB BIUIMBY Ha €(EKTUBHICTh (PYHKIIIOHYBaHHS CUCTEMU
MoOke OyTH MoOyJ0BaHa Ha OCHOBI MaTpHIIl JOCSDKHOCTI IIJISXOM IMOJAUTY BEPUIMH CHPSIMOBAHOIO
rpada (pakTopiB) HA MiAMHOKUHA PIBHIB.

JI71s1 Oro HEOOXIAHO B iTEpaTMBHOMY MOPAAKY BusHavyaTh nocsokai R (h;) i nonepenni A(h;)
BEPIINHU I KOKHOTO (pakTopa (Tadi. 4).

Taboauus 4. Ilepma iTeparis moOynoBU paHXOBaHOI iepapxii (akTOpiB BIUIMBY Ha IiJIBUIICHHS
edexruBHOCTI (yHKIIoHyBaHHSI CKM 3C Ykpainu

h; R(h;) A(h;) R(h;) nA(h;)
W1 W1, Ws Wy, O1, 04 Wi
W2 W2, Ws W3, O1, 04 W,
W3 W3 Ws W3 Oy Os W3
W4 W4, Ws W4, Ws Oy O3, O5 W,
Ws W4, Ws Ws W5, O3 Ws
We Ws W1 Wy W3 Wy W5 We 01,07, O3 O4, Os Ws
O1 W1, W, Ws O 01,04 0,
02 W3, Wy, Ws O 02,05 0O,
Os W4, W5 Ws O3 Os Os
O4 W1, Wp W Oy, 04 Oq4 O4
Os W3 W4, We, Oy Os Os Os

Jlo mepmroi itepartii HanexaTs: O3 Oy, Os.
Ha xoxHOMy Kpomi irepamii ¢akTopaMu TOTOYHOTO pIBHSA OyayTh Ti, Ui SIKHX
BUKOHYBAaTUMETbCS PIBHICTB!
A(h;) = R(h;) n A(hy). (4)
Tob6to piBHEM iepapxii BBaXAaTUMEMO MHOXHUHY THX BEpIIUH, SKi € HEJTOCSHKHUMH 3 PEIITH
BEPIIMH MHOKUHH H.

[Ticna Bunmydenns O3, O4, Os 3amumatorsest W1, Wo, W3 W4, Ws We, O1, O2 (Tabm. 5).
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Taoauus 5. [pyra irepauis noOyJ0BH paHKOBaHOI iepapxii (aKkTOpiB BILIUBY

h; R(h;) A(h;) R(hy) n A(hy)
W1 Wy, Ws W; O, Wy
W> W, We W, O W
W3 W3 W W3 O, W3
W4 W4, Wa W4, Wsy 02 W4
Ws W4, Ws, W5 W5 W5
W W;g Wi W, W3 W, Ws Ws 05, 0, Ws
O1 W1, Wy Ws O O 0O
02 W3 W4, We, O 02 O]

Ho npyroi iteparnii Hanexxats: Ws O1, O,
Tpetto Ta uyeTBepTy IiTepauii MOoOYIOBU PaHKOBaHOI lepapxXii (akTOpiB BIUIMBY HaBEICHO,
BI/IMOB1/IHO, y Ta0m. 6 Ta 7.

Tabamus 6. Tpets iTepartiiss ToOy10BH paHXOBaHOI iepapxii (hakTOpiB BIUIUBY

h; R(h;) A(h;) R(h;) n A(h;)
W1 W1, Ws W, W,
W2 Wo, Ws W, W,
W3 W3 We W3 W3
W4 W4, We W, W,
Ws Ws W1, Wo W3 W4 We W

Jlo tpetwoi iTepamii Hanexatb: Wi, W2 W3 W,

Tabauus 7. YetBepTa iTeparris moOy 0BH paHXKOBaHOI iepapXii (haKTOPiB BILUIMBY

h; R(h;) A(hy) R(h;) N A(h;)
Wi Ws Ws Ws

Jlo weTBepToi iTeparlii Hanexatb: W,

3a pe3yJbTaTaMu iTepaliitHol mporeAypHu MO0y I0BH PaH)KOBaHOI i€epapxXii BCTAHOBJICHO, IO B
MOPAZIKY MOCIIIOBHOTO BUIY4YeHHs nepiinmMu BuitydatroTeesi paktopu Oz, Og, Os, mami — Ws Oy, Oy,
micist yoro — W1, W2, W3 W, a 3aBepansaum daxropom € We. Bognowac, metonom ISM y niporieci
iTepaliifHOro aHasi3y NepIIMMH BU3HAYAIOTHCS (PAaKTOPH, SKi HE MAIOTh ITOANIBIINX 3aJI€KHOCTEH y
MeKax pO3TiIsilyBaHOi cucTeMu. ToOTO Ha KOKHOMY KpOLli allrOPUTM BH3HAYA€ (HaKTOPU ITOTOYHOTO
piBHS iepapxii, MiCJI 4Oro BOHM BHJIYYalOTHCS 3 MOJAIBINOrO aHaji3zy. ToMy Al MpeacTaBiIeHHs
MiJICYMKOBOI 1€papXii B aHATITUYHOMY BHUIJIAMI PiBHI JOIIBHO MOJATH Y 3BOPOTHOMY MOPSIIKY,
TOOTO BiJ y3arajJbHIOBaJILHOTO CHCTEMHOro (hakTopa a0 6a30BUX (QakTOpiB, M0 (POPMYIOTH YMOBU
fioro BUHUKHEHHS (puc. 4).

TakuMm YMHOM, Ha OCHOBI MaTpHIll 3aJEKHOCTI (aKTOPiB MOOYAOBAHO CHPSIMOBaHMN rpad
B3a€MO3B’SI3KIB T4 MATPHUIIO0 JOCSKHOCTI (akTOpiB BIUIMBY Ha MIiJBUIIECHHS €(QEKTUBHOCTI
¢ynkuionyBanHs CKM 3C Vkpainu. [loganbiie 3acrocyBaHHs iTepaliifHOl mpoueaypH noOy1oBH
paHXXOBaHOI 1€papXii Jajgo 3MOry BUJUIMTH YOTUPH piBHI (akTopiB. Jlo MepmIoro piBHsI HAJNEKHUTh
¢daxtop We — BiACYTHICTH 1HTErpOBaHOI METOAMKU OIiHIOBaHHA edextuBHOCcTI CKM, skuil €
y3arajJbHIOBAJILHUM CHUCTEMHUM (akTopoM. Jpyruit piBens ctanoBiath daktopu Wi, W2, W3 Wy,
mo Oe3nocepeHb0 XapaKTepU3yloTh MpoOieMHi acniekTu ¢yHkuioHyBaHHs miacucteMm CKM. Jlo
Tpetboro piBHA HanexaTb Ws, O1, Oz, ki popMyIOTh MIPOMDKHUI piBEHb BIUIMBY Ha CIIAOKi CTOPOHU
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cucremu. YerBeptuii piBenp npejacraBieHo (akropamu O3z, Os Os, 1m0 BimoOpakaroTh 30BHIIIHI
MO>KJIMBOCTI Ta BUXIJJHI YMOBU PO3BUTKY CHCTEMHU.

piBEHb pIBEHb

Pucynok 4. PamxoBana iepapxist (pakTopiB BILUTUBY Ha MiABUIICHHS €()eKTUBHOCTI
¢ynkmionyBanas CKM 3C Vkpainu

OtpumaHna iepapxis BigoOpaka€ MPUUYMHHO-HACHIJKOBY CTPYKTYPY (PakTOpiB Ta CTBOPIOE
JIOTIYHE WIATPYHTSA JUIA TOJNAJIBIIOT0 PO3pPOOJIICHHS I1HTETPOBAHOI METOAMKH OIIHIOBAHHS
edexruBHOCTI CKM 3C Vikpainu.

OcHoBHOIO cucTteMHOI0 TpoOiemoro ¢yHkuionyBanHs CKM 3C VYkpainu € BiACYTHICTB
IHTErpoBaHOi METOJIWKH OIiHIOBaHHS 1i edextuBHOCTI (pakTop W6), MmO MIATBEPIKYETHCS
pe3ysbTaTaMu MOOYJOBH PaHKOBAHOI iepapxii ¢pakTopiB BIUIMBY. PazoM i3 THM, BCTaHOBIIEHO, 110 JIO
Jpyroro piBHA iepapxii Hanexatb pakropu W1, W2, W3, W4, ki BioOpakaroTh KJIOUYOBI HAPSIMHU
(YHKI[IOHYBaHHS CHCTEMHU KaJ[pOBOI'O MEHEKMEHTY, 30KpeMa peaii3allio BiiChKOBOI KaJIpoBO1
MOJIITUKH, PO3BUTOK CHUCTEMH MMOYATKOBOI 3araJibHOBIMCHKOBOI MiATOTOBKU T'POMAJISH, MIATOTOBKY
BilicbKOBUX (haXiBIIB y CHUCTEMi BIMCHKOBOi OCBITU Ta €(EKTUBHICTh KaJPOBOTO MEHEIKMEHTY Y
36poiinux Cunax Ykpainu.

3a3HaueHi QaxkTopu (GopMyrOTh OCHOBHI NIpoOieMHi HampsimMu ¢yHkuioHyBaHHI CKM ta
Oe3mocepeIHbO BIIMBAIOTH HA PiBEHb ii eekTUBHOCTI. ToMy caMe iX Mae OyTH MOKJIAZEHO B OCHOBY
(opMyBaHHS CHCTEMH IMOKa3HHUKIB OLliHIOBaHHS eekTuBHOCTI (pyHKLioHYBaHHS CKM 3C Ykpainu.
VY 3B’A3Ky 13 LUM, y MOAAIBIIOMY JOCITI/UKEHHI aKLEHT HEoOXiJHO pOoOMTH Ha po3poOJeHHI
IHTErpoOBaHOI METOJIMKU OLIHIOBAaHHS, sKa MependayaTiMe BU3HAUYEHHS YaCTKOBUX IHTETPaIbHHUX
MOKa3HHUKIB €(peKTUBHOCTI 3a BIMOBITHUMHU HaNpsiMaMy (yHKIIOHYBaHHS CUCTEMH.

Takum 4yMHOM, Ha MIJACTaBl pe3yibTaTiB MOOYZOBHU iepapXii (hakTOpiB He JHIIEe BU3HAYCHO
KIIIOYOBY cuUCTeMHY mpobnemy ¢yHkuionyBanHs CKM 3C Vkpainu, a it oO0rpyHToBaHo BHOIp
OCHOBHHMX HaIpsiIMiB (POpMyBaHHS CUCTEMH ITOKA3HUKIB OILIHIOBAHHS 11 €()EeKTHBHOCTI.
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Bucnosok (Conclusion)

HaykoBa HOBHW3Ha NOCT/DKEHHS TOJATAE Y TOMY, IO BIIEPIIE I CHCTEMH KaJpOBOTO
MeHekMeHTy 30poitanx Cun Ykpainm Ha ocHoBi moemHanHs SWOT-anamizy ta meromy ISM
BHU3HAYCHO, CTPYKTYPOBAHO Ta i€papXi30BaHO (PaKTOPH BILUTUBY Ha e(DEKTUBHICTH i1 PyHKIIOHYBaHHS,
IO JaJl0 3MOTY BHOKPEMHUTH CHCTEMOTBIpHHMI (pakTop Ta OOTpyHTYBaTH HampsMu (HOpMyBaHHS
IHTETpOBaHOI METOAMKH OIIIHIOBAHHSI.

VY pesynbrarti 3actocyBanas SWOT-anainizy chopMOBaHO MHOKHHY BHYTPIIIHIX 1 30BHINIHIX
(akTopiB, M0 BiIOOPaKAIOTh CUIIBHI Ta CTa0Ki CTOPOHH CHCTEMHU, a TAKOK MOXKJIMBOCTI i 3arpo3u ii
po3Butky. Ilonanbuie Bukopucranua Meroay ISM nano 3Mory BCTaHOBUTH IMPUYMHHO-HACHIIKOBI
3B’SI3KM MK (paKTOpaMu Ta MoOyAyBaTH iXHIO paH)XOBaHY 1€papXxito.

Busznaueno, 1mo ocHOBHOIO cucTeMHOIO mpobiiemoro (¢yukiionyBanHss CKM 3C VYkpainu €
BIJICYTHICTb 1HTETPOBAHOI METOAMKHU OIIHIOBaHHS ii €(EeKTHBHOCTI, fKa € y3arajbHIOBaJIbHUM
(akTopoM HaWBHILOrO piBHA. BomHOUac BCTaHOBJIEHO, 10 (paKTOpH APYroro piBHA (Y3roJKEHICTh
KaJIpOBOI MOJIITUKH, PO3BUTOK CUCTEMH IMIATOTOBKH MEPCOHAY, CTPYKTYypa MiAIr0TOBKU (paxiBLiB Ta
e(EeKTUBHICTh  KaJpOBOTO MEHE[KMEHTY) (OpMyIOTh KJIIOYOBI  HampsiMM  BIUIMBY Ha
Pe3yJIbTaTUBHICTH CUCTEMH.

OTpuMaHi pe3ynbTaTd A03BOJISIOTH OOTPYHTYBAaTH HANpPSMHU MOJAIBIIOT0 YIOCKOHAJICHHS
CKM 3C VYkpaiHu Ta CTBOPIOIOTH METOJMYHY OCHOBY sl (DOpMyBaHHS CHCTEMH IOKa3HUKIB
OIliHIOBaHHS 11 €(DEeKTUBHOCTI.

Pexomenaauii (Recommendations)

Marepianu cTaTTi JIOIIIPHO BHUKOPUCTOBYBAaTH OpraHaMM BIHCHKOBOTO YIPABIIHHS TSI
oOTpyHTYBaHHS Ta peaizallii BIiCbKOBOI KaJpOBOI MOJIITHKH, a TAKOXX YXBAJICHHS YIPaBIIHCHKHUX
pillieHb MO0 MiABUINCHHS €()EeKTHBHOCTI (YHKIIIOHYBAaHHS CHCTEMH KaJpOBOT'O MEHEKMEHTY
30poitnux Cun  VYkpainn. OTpuMani pe3yJbTaTH PEKOMEHIYETHCS 3aCTOCOBYBATH IIiJT dYac
po3po0JIeHHST  IHTETPOBAaHOI METOJWKH  OIIHIOBaHHS  €(EKTHMBHOCTI CHUCTEMH  KaJIpOBOTO
MEHEIDKMEHTY, 30KpeMa IIiJl 4ac (OpMyBaHHS CHCTEMH YaCTKOBUX IHTETPAIbHHUX IMOKA3HUKIB 3a
OCHOBHHMMH HampsiMam# ii (pyHKI[IOHyBaHHs. 3alpOIMIOHOBAHUH IMiJIXiJl MOXe OyTH BUKOPUCTAHO Y
JUSTTBHOCTI HAyKOBHUX YCTAaHOB Ta 3aKjia/iB BIMCHKOBOI OCBITH I TNPOBEACHHS JOCIIIKCHD,
PO3pOOIICHHST METOANYHOTO 3a0€3MeYCHHs Ta MiAr0TOBKHU MepcoHany 30poiiHux Cui YkpaiHu.

Peamizariss  pe3ynbTariB  JOCHIKEHHS  COPHATHME  IMJIBUIICHHIO  OOIPYHTOBAaHOCTI
VIPaBIIHCHKHX PIllIeHb, YAOCKOHAJICHHIO KaJpPOBOTO 3a0e3ledeHHs] Ta 3MIIHCHHIO KaJpOBOTO
noteHIiany 36pornux Cun YkpaiHu.
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Abstract. The relevance of the study is determined by the need to enhance the effectiveness of
the personnel management system of the Armed Forces of Ukraine under the conditions of prolonged
armed aggression, limited resources, and increasing requirements for the quality of training and
deployment of personnel of the Armed Forces of Ukraine. The complexity and multi-level nature of
this system determine the need to apply modern methods of strategic analysis and structuring of
factors influencing its effectiveness. The aim of the article is to identify and hierarchise the factors
influencing the effectiveness of the personnel management system of the Armed Forces of Ukraine
based on a combination of SWOT analysis and the interpretive structural modelling (ISM) method.
The article analyses existing approaches to assessing personnel management effectiveness and
substantiates the expediency of using SWOT analysis to form a set of factors and the ISM method to
establish the structure of interrelationships among them. The methodological basis of the study
comprises system analysis, a structural-functional approach, methods of strategic analysis, and
interpretive structural modelling. As a result of the study, a set of internal and external influencing
factors has been formed, a dependency matrix and a reachability matrix have been constructed, and a
ranked hierarchy of factors has been determined. It has been established that the key systemic problem
in the functioning of the personnel management system of the Armed Forces of Ukraine is the absence
of an integrated methodology for assessing its effectiveness, which constitutes the highest-level factor
in the hierarchy. The obtained results provide a methodological basis for the further development of
an integrated system of indicators for assessing personnel management effectiveness. The materials
of the article may be used to improve state personnel policy in the security and defence sector, as well
as in the development of methodological approaches to assessing the effectiveness of the functioning
of the personnel management system of the Armed Forces of Ukraine.

Keywords: personnel management, personnel of the Armed Forces of Ukraine, functioning

effectiveness, system analysis, SWOT analysis, interpretive structural modelling, ISM, factor
hierarchy.
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Abstract. The relevance of the study is determined by the recognised problem of heterogeneity
and fragmentation of the cyber defence terminology in Ukraine. The lack of a unified, systematic
terminology hinders effective interagency communication, the development of organizational and
regulatory documentation, and operational coordination in countering cyber threats. The
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interdisciplinary nature of cyber defence, which encompasses national security, technology, law, and
other fields, reinforces the need to unify the conceptual apparatus. Until now, this area has been
studied selectively, without considering terminology as a coherent system. The purpose of this article
is to highlight a methodological approach to creating a cyber defense terminology system. The
methodological basis of the work is the theoretical foundations of terminology, in particular the
distinction between the concepts of “terminology” (as a spontanecously formed set of terms) and
“terminology system” (as a consciously ordered, coherent, and structured system of concepts based
on a specific concept). An analysis of the current state of cyber defence in Ukraine shows that, in
parallel with the development of the cyber defence system itself, cyber defence terminology is in the
process of active formation and is undergoing stages of coordination and consolidation in scientific
publications and legislative acts. A methodological approach is proposed, which consists in
systematising and structuring the existing terminological fund to give it the characteristics of a
coherent terminology system. Following this approach, key components have been identified that
form the basis of the terminology system structure. The proposed model consists of six main
subsystems (groups of terms): fundamental terms and concepts, cyber defence objects, cyber threats
and vulnerabilities, the functioning of the cyber defence system and its components, cyber defence
entities, as well as the legal and regulatory environment. It is noted that the cyber defence terminology
system is synthetic in nature, integrating concepts in the fields of information technology, politics,
economics, law, and defence. The proposed methodological approach has made it possible to create
a comprehensive and structured terminology system that allows for the unambiguous classification
of any term related to cyber defence. It is emphasised that this system is not static and will evolve
along with changes in technologies and forms of cyber warfare. The practical value of the research
results lies in the development of methodological recommendations for the further formation and
improvement of terms based on the principles of consistency and unambiguous interpretation, which
will contribute to ensuring effective communication and cooperation between different sectors and
their operational coordination in the field of cyber defence.

Keywords: term, terminology, terminological system, cyber defence.

Introduction

In the scientific and legal environment of the global community, debates have long persisted
regarding the explanation of the phenomenon of cyberspace, its incorporation into the framework of
international law, and the establishment of mechanisms for controlling its development and protection
against negative manifestations. A key challenge remains the absence of a universally accepted
terminological framework in the field of cyberspace, which should eliminate the possibility of “grey
areas” in the forms and methods of employing its actors and means. Over recent decades, certain
definitions of terms and concepts have already been formed and stabilised within the information
space; however, their interpretation and understanding require harmonisation in accordance with
unified standards.

The inconsistency of cybersecurity and cyber defence terminology is a recognised problem [1].
The lack of a unified terminology in the cyber domain hinders effective communication, the
development of organisational and regulatory documentation, and operational coordination, which
may potentially lead to ambiguity and misunderstandings, resulting in inadequate or ineffective
response strategies. The interdisciplinary nature of cyber defence, encompassing national security
(including cybersecurity), technology, law, and other domains, also necessitates the establishment of
a unified terminological system.

At present, the terminological framework of cyber defence in Ukraine has been studied only
fragmentarily. Certain aspects have been addressed by linguists [1]-[4] as well as by specialists in
relevant fields [5]-[9]. Atthe same time, issues and theoretical foundations related to the development
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of the terminological framework as an integrated system have not been comprehensively examined.
Therefore, in our view, the study of the terminological system of cyber defence constitutes a relevant
scientific task.

The aim of this article is to present a methodological approach to the development of a
terminological system for cyber defence.

Methodological Framework

For a better understanding of the subsequent material, it is appropriate to provide an overview
of terminology studies, which examine terms, terminologies, and terminological systems. These
categories will be analysed specifically in the context of cyber defence.

The concept of “terminology” is understood as the entire set of terms that has developed
“spontaneously” within a particular field of scientific knowledge [2]. Terminologies emerge
simultaneously with the establishment of a field of knowledge or activity and evolve (expand) in
parallel with it. At a certain stage of development, after the accumulation of a sufficient level of
experience and/or knowledge, a period of stabilisation occurs. At the same time, the process of
quantitative accumulation of terms ceases and transitions into a qualitative phase namely, their
generalisation and organisation into a terminological system.

A terminological system is defined as a system of terms within a particular field (or subfield)
of knowledge that serves a scientific theory or conceptual framework [2].

Terminological systems originate from terminologies. However, unlike terminology, a
terminological system is formed discretely, as a result of the completion and achievements of a
particular stage in the development of a theory or theories within a given field. At the same time, a
terminological system does not necessarily have to be based strictly on a scientific theory; in some
cases, a concept or a generalised idea may be sufficient [2,3]. Thus, it can be concluded that a
terminological system is formed at a certain stage in the development of a field of scientific
knowledge, when a scientific theory has been established and the objects and relationships between
them have been defined.

Terminological systems are characterised by the presence of the following typical features [2]:

- integrity;

- correspondence between the sum of parts and the whole;

- a certain degree of stability;

- a structured nature.

Taken together, these features allow a terminological system to be considered complete.

Results

At present, the cyber defence system of Ukraine is only partially formed. Alongside its further
development, its terminology is also evolving. It is being tested in practice, discussed in academic
publications [6]-[9], and agreed terms and their definitions are formalised through legislative acts at
various levels [10]-[12]. However, even at this stage, the existing terminological system provides
opportunities for the systematisation and refinement of current terms, as well as for the creation of
new ones.

In order to capture the current state of development of the cyber defence terminological system,
it is proposed, at this stage, to utilise the existing terminology, classify it into groups according to
specific characteristics, and subsequently integrate these groups to ensure the structured nature and
integrity of the system being developed. This approach will ensure that the emerging system complies
with the fundamental characteristics of a terminological system. New terms that arise in the future
will be assigned to the relevant group or will form new ones. In this way, the cyber defence
terminological system will be closely linked to the cyber defence system itself and will serve to
describe it.
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Thus, in accordance with the Law of Ukraine “On the Basic Principles of Ensuring
Cybersecurity of Ukraine” [11], cyber defence is defined as a set of political, economic, social,
military, scientific, scientific-technical, informational, legal, organisational, and other measures
implemented in cyberspace and aimed at ensuring the protection of state sovereignty and defence
capability, preventing the outbreak of armed conflict, and repelling armed aggression.

An analysis of this definition indicates the presence of threats in/through cyberspace, the
sources of such threats, the tools of cyber influence and cyber protection, the objects requiring cyber
protection, and the actors responsible for providing it, as well as the possibility of their functioning
in both peacetime and wartime conditions. Furthermore, this definition reflects the composition of
the elements of the cyber defence system and the level of its functioning.

Based on the results of this analysis, within the framework of the proposed terminological
system, key subsystems (or domains), which themselves are likely to represent systems, can be
identified: threats; actors of influence and protection; objects of protection; the tools employed;
and the capabilities (functional capacities) of system components. At the same time, the
terminological system should describe both the internal interconnections between elements and the
external regulatory relationships namely, the regulatory and legal environment. For completeness of
the structure, it is also advisable to include a subsystem of basic (fundamental) terms that are common
to all cyber domain systems.

It is evident that the cyber defence terminological system is synthetic in nature, as the system
of concepts it encompasses integrates multiple domains, including information technology,
communications, politics, economics, law, defence, as well as society and its relations.

Accordingly, in order to define the main subsystems of the cyber defence terminological
system, an approach “from content to form” is applied, allowing for the identification of the principal
groups of terminology.

Based on these conclusions, the proposed structure of the cyber defence terminological system
may be represented as follows (Figure 1):

Cyber Defence
Terminological
System
o (%]
2 = ® =
G 3 = oL S gg
n = C »n Zn S © =
£ 8 < @ - < 80
D = @ T = Lo b >0 &
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Figure 1. Generalised Scheme of the Cyber Defence Terminology System
Let us examine each of the subsystems in more detail

The fundamental terms and concepts subsystem includes the key general terms that describe
cyberspace, cyber defence as a whole, and terms that cannot be assigned to more narrowly focused
subsystems. These include, for example, cyberspace, cybersecurity, cyber resilience, cyber
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protection, cyber defence, cyber operations, and others.

The objects of cyber defence subsystem describes all entities whose protection is the focus of
cyber defence measures. This ranges from the sovereignty of the state and its governance systems to
individual computers and their software products. Terms in this subsystem may include: critical
information infrastructure and its components, government bodies, infrastructure objects, critical
infrastructure, the National Bank of Ukraine (banking sector entity), institutions (organisations),
target audiences, and individual citizens, among others.

The cyber threats and vulnerabilities subsystem encompasses terms that describe potential
threats that the cyber defence system must counter. It is logical to divide this subsystem into two
corresponding groups: threats and vulnerabilities.

Terms in the cyber threats group include concepts and/or names describing cyber impacts:
DoS (Denial of Service) and DDoS (Distributed Denial of Service), Man-in-the-Middle, malware,
social engineering, and many others.

The vulnerabilities group is primarily defined by the terminology of software and hardware
tools, as well as factors associated with human error, external influence, and similar risks.

The functioning of the cyber defence system and its components subsystem, in turn, consists of
lower-level subsystems containing terms related to organisational, technical, and practical measures
implemented during the operation of the system.

Organisational measures terms — Cyber Defence Plan, cyber protection policy, incident
response plan, disaster recovery plan, cybersecurity standards, etc.

Technical measures terms — firewall, antivirus software, encryption, multi-factor
authentication (MFA), digital signature, etc.

Practical measures terms — all forms and methods of deploying cyber forces and their types,
including cyber intelligence, OSINT, cyber reconnaissance, cyber counterintelligence, forensics,
penetration testing, cyber training, cyber ranges, and more.

The subjects of cyber defence subsystem includes international, state, quasi-state, private
entities, institutions, organisations, formations, and independent actors who may be directly or
indirectly involved in the operation of the cyber defence system. Terms in this group include cyber
forces, cybersecurity specialists, cybercriminals, cyberterrorists (groups), hacker groups, hackers,
activists, and others.

The legal and regulatory environment subsystem, by topic, could technically be considered
a component of the functioning subsystem. However, due to its unique nature and distinction from
other components, it is advisable to highlight it as a separate direction. This group includes legislation,
strategies, standards, departmental and interdepartmental regulatory documents, international
agreements, and similar instruments.

The further development of cyber technologies is expected to alter the level of cyber threats,
the degree of vulnerabilities, the scale, forms, and methods of cyber force deployment. This will
necessitate new or updated terms to describe them, which, in turn, will require adjustments to the
terminology system itself — including the introduction of new terms and subsystems or refinement of
existing ones.

Discussions

Most of the key terms of the proposed cyber defence terminology system have already been
described within other terminology systems [13]-[14]. For instance, in VST 01.114.001, definitions
are provided for cyber attack, cyber operations, cyber influence, cyber threat, cyber protection, cyber
weapon, cyber incident, cyber operation, and cyberspace. In VST 01.004.004, terms include
cybernetic space (cyberspace), cybernetic attack, cyber strike, cybernetic threat, cybernetic security
(cybersecurity), cybernetic protection, and cybernetic weapon. These terms were defined in earlier
periods and reflected the level of cyber technology development at the time. However, they never
became universally accepted or final. Since their definitions vary across different sources and
sometimes even refer to repealed regulatory documents, they do not fully meet the requirements for
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systematicity and coherence within the proposed terminology system. Consequently, they require
revision and updating of their formulations.

Conclusion

In conclusion, the proposed methodological approach has enabled the creation of a coherent
and structured cyber defence terminology system, which allows any term related to cyber defence to
be unambiguously assigned to one of its subsystems. The described terminology system is not yet
fully fixed. As the cyber defence system and its terminology continue to develop, the terminology
system will also evolve and undergo corresponding changes.

Recommendations

Considering the described cyber defence terminology system and the requirements for
terminology systems [3], the main rules for synthesising (creating and improving) new terms and
their definitions can be defined as follows:

1. According to the rules of term formation [3], a term should be short and precise. Therefore,
when creating a new term for the cyber defence system, it is advisable to use a word with the term-
element “cyber-" rather than a multi-word phrase. For example, “cyber operation” is preferable to
“cybernetic operation.”

2. Terminologies are not characterised by synonymy, so the principle of unambiguity must be
observed: one object (subject, phenomenon, or event) —one term. If an established term already exists
for an object or process in a related field, there is no need to create a new one. It is also inadvisable
to rewrite the definition of an established term from a related field to describe another object of a
different nature, as this may lead to ambiguity in understanding.

3. Following the principle of systematicity, similar concepts (processes, phenomena) that differ
in terms of the level of involved subjects and objects, scale, intensity, etc., should be described
according to the same rules, so that both their similarity and their fundamental differences are
apparent from the definition.

For example, in the definitions of the terms cyber action, cyber strike, cyber attack, and cyber
operation, it is advisable to indicate the purpose (goal), the object of influence, the acting subject, and
the time.
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AHOTalis. AKTyaJ bHICTh JOCIIKSHHS 3yMOBJICHa BU3HAHOIO ITPOOJIEMOI0 HEOAHOPIAHOCTI Ta
(bparMeHTapHOCTI TEPMIHOJIOTIYHOTO amapary kibepoboponu B Ykpaini. BiacyTHiCTh €quHOI,
CUCTEMAaTH30BAaHOI TEPMIHOJIOT] MEpelKopkae epeKTUBHIN MIDKBIJIOMUIA KOMYHIKAIii, po3po0ii
oprasi3auniifHoi Ta HOPMAaTHBHO-TIPABOBOI JOKYMEHTAllli Ta ONEepaTUBHINA KOOpIMHALII 3 MPOTUIIT
kibep3arpo3aM. MiKAUCIUIUTIHAPHUN XapaKkTep Ki0epoOOpOHH, 0 OXOIUTIOE HAIIOHATIbHY O€3IeKYy,
TEXHOJIOT1i, MPaBo Ta 1HIII ramxy3i, MocuiItoe NoTpeldy B yHi(ikalii moHsATIHHOrO anapary. Jloci us
cdepa mpociipKyBaiacs BUOIpKOBO, 0€3 po3rJIsiAy TEPMIHOJIOTIT K MUTICHOT cucTeMu. MeToro cTaTTi
€ BUCBITJICHHSI METOJUYHOIO IMIJXOJYy JO CTBOPEHHS TEPMIHOJIOTIYHOI CHUCTEMHU KiOepoOOpOHH.
MeTo/070TIYHOI0 OCHOBOIO POOOTH CTajdd TEOPETHYHI 3acajd TEPMIHO3HABCTBA, 30KpeMa
PO3MEXYBaHHS TOHATH «TEPMIHOJOTIA» (SIK CTUXIHHO copMOBaHa CYKYIHICTh TEPMiHIB) Ta
«TepMiHOCHCTEMa» (K CBIIOMO BIIOPSAKOBAHA, IUTICHA Ta CTPYKTypOBaHA CHCTEMa IMOHATH, IO
0a3yeThCsl Ha MEBHINA KOHIEMIIT). AHaII3 Cyd4acHOTO CTaHy KibepoOOopoHH B YKpaiHi mokasye, 1o,
napajiesIbHO 3 PO3BUTKOM CaMOi CUCTEMH KiOepOOOpOHHU, TEPMIHOJIOTISI KiIOepoOOpoHH nepedyBae Ha
cTajii akTUBHOTO (OPMYBAHHS Ta MPOXOJWUTH €TANM Y3TO/PKCHHS Ta 3aKpPIIUICHHS Y HAYKOBUX
myOJiKaIisax 1 3aKOHOJABYMX aKTaX. 3ampolOHOBAaHO METOAWYHHMM TMiAXiJ, M0 TMOJSITae y
CUCTeMaTH3aIlli Ta CTPYKTYpPyBaHHI BXK€ ICHYIOUOr0 TEPMIHOJIOTIYHOTO (HOHAY Ui HaJaHHSI HOMY
O3HaK IUTICHOI TepMiHOcucTeMU. CHiyI0oun IbOMY MIAXOAY BHIIJICHO KJIFOYOB1 KOMIOHEHTH, SIKI
JATIIA B OCHOBY CTPYKTypU TEPMIHOCHCTEMH. 3allpOIIOHOBaHA MOJETbh CKIIAJA€ThCA 3 HIECTH
OCHOBHHUX TiJcuUcTeM (Tpym TepMiHiB): (yHIAMEHTAIbHI TEPMIHM Ta TMOHATTA, OO0 €KTH
KibepoOOpoHH, KiOep3arpo3n Ta BpPa3IMBOCTI, (YHKIIOHYBAaHHS CHCTEMH KiOepoOOpoHW Ta ii
CKJIQZIOBUX, CY0’€KTH KiOEpOOOPOHH, a TAKOXK MPABOBE 1 PETYJSITOPHE CEPEIOBHINE. 3a3HAUCHO, 110
TepMIHOCHCTEMa KiOEpOOOPOHM Ma€e CHUHTETUYHHM XapakTep, IHTETPYIOUM MOHATTS Yy cdepax
iH(OopMaIIHHUX TEXHOJIOT1H, MTOITHKH, EKOHOMIKH, FOPUCIIPYACHIII1, 000pOHHU .

3anponoHOBAaHUN METOAMYHUNA MiAXiJ JO03BOJUB CTBOPUTH IUIICHY Ta CTPYKTYpPOBaHY
TEPMIHOCHUCTEMY, SKa J1a€ MOJXKJIMBICTh OJHO3HAYHO Kiacu(iKyBaTH OyIb-IKHH TEpPMiH, IO
HaJeXuTh 70 chepu kibepodboponu. [ligkpecieHo, 1o 111 CUCTeMa He € CTaJIo 1 Oyjie pO3BUBATHCS
pa3oM 31 3MIHaMH y TEXHOJOTiaX Ta ¢opMax BeAcHHS KidbepOoporhOu. IlpakThuHa IIHHICTH
pe3yNbTaTiB JOCTIKEHHS TOJSTae y po3poOIeHHI METOAUYHUX PEKOMEHJAIN s MOAalbIIOro
dbopmyBaHHS 1 YAOCKOHAJEHHS TEPMIHIB, IO 0a3ylOThCd Ha TNPHHIMIAX CHCTEMHOCTI Ta
OJIHO3HAYHOCTI TPAKTYBaHHS, IO CIIpUATUME 3a0e3MeueHHI0 e(peKTUBHOI KOMYHIKallii Ta criBmpari
MIDXK PI3HUMH CEKTOpaMH Ta iX onepaTuBHINA KoopauHalii y cdepi kKibepoOopoHHu.

Kuro4oBi ciioBa: TepMiH, TEPMIHOJIOTIS, TEPMIHOJIOTIYHA CHCcTEeMa, KibepoOopoHa.
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AHOTaUisl. AKTYaJbHICTh JOCIIPKEHHS 3yMOBJIEHA HEOOXIJHICTIO HAYKOBOTO OCMHCICHHS
MDKHApOTHOTO JIOCBiAy MOOYZOBH OararopiBHEBUX IHTETPOBAHMX CHCTEM Oe€3NeKd KOPIOHIB B
YMOBaxX Cy4acHHX aCHMETPUYHHUX 3arpo3 Ta riopuanoi arpecii. Typenpkuii mpoexT “Physical Border
Security System” (“Crina Oe3reku”) € OJHUM 13 HaAWOUIBIIT MacIITaOHUX, TEXHOJIOTTYHO HACHUCHHUX
Ta JTOKTPUHAIBHO OOTPYHTOBAHUX MPHKIIAIIB peai3allii Takoi CHCTEMH y Cy4acHOMY CBITi. AHaui3
IBOTO JIOCBily HaOyBa€e 0COOIMBOTO 3HAYCHHS [T Y KpaiHU B KOHTEKCTI TPUBAJIOI POCIHCHKOT arpecii
Ta HEOOX1THOCTI PopMyBaHHS e(EKTUBHOI, IOBrOTPHBAIIO] CUCTEMH 3aXUCTY JIEPKABHUX KOPJIOHIB i
30H AeMapkarii. MeToro myOmikarii € CHCTeMHUI HAyKOBHUI aHaJli3 TypeIbKOro J0CBiTy 00yI0BU
0araTopiBHEBOI CUCTEMH (PI3UYHMX, IH)KEHEPHUX Ta TEXHIYHMX 3aCO0IB KOHTPOJIIO 1 CTPUMYBAHHS
KOPJIOHY, BHSBJIEHHS ii CTPYKTYpHHUX KOMIIOHEHTIB, €(QEKTUBHOCTI Ta OOMEXKEHb, a TaKOXK
OOTpyHTYBaHHS KOHIIETITYaIbHUX 3acajl aJlanTallii 3a3HauyeHoro JOCBiAy /st motped 30poiinux Cui
VYkpainu. OCHOBHUMHU pe3yibTaTaMy JIOCHIPKEHHS € CHCTEMaTH3allisl apXiTeKTypHUX IPUHLMUIIIB
Typeubkoi “CTiHu Oe3neku’; aHali3 YOTHPbOX (YHKIIOHAJIBHUX PIBHIB CHCTEMH — (DI3UYHOTO,
TEXHIYHOTO, MOOLIBHOTO Ta KOMaHAHO-IH(QOPMAIIIHOr0; MOPIBHSUIBHUNA aHaji3 epeKTUBHOCTI
CUCTEeMM 3a KJIIOYOBMMU O€3MEKOBUMH IMOKAa3HHKAMM; PO3POOJIEHHS KOHIENTYyaJIbHOI MOJeNi
ajanTanii TypeubKkoro J0CBiAY Ulsl YKpaiHH 3 ypaxyBaHHSIM BOEHHO-IMBEPCIITHOT crienndiku 3arpos.
VY crarti goBeneHo, o AJiA YKpaiHU JIOIIbHE HE MpsSMe KOMIIOBAaHHS TYpEIbKoi mMoneni, a ii
KOHIENTyaJbHa €BOJIOLIS Yy HAapsAM1 OUIBII TEXHOJIOT130BaHO1, MOOUIbHOT Ta BOEH130BaHOI CUCTEMHU
0e31eKOBHUX MOSICIB y30BXK JIIHIT pO3MEXKYyBaHHS Ta y 30HaX KpUTHUHOT iH(pacTpykTypu. MaTepianu
CTaTTI MOXYTh OyTH KOPUCHHMHM JIJIsl OpraHiB BICHKOBOTO YIPaBIIHHS, aHATITHUYHUX CTPYKTYpP
cexkTopy Oe3meku 1 000pOHHM, a TaKOXK TSl (haxiBIliB 3 0OOPOHHOTO TUTAHYBAaHHSI, BOEHHOI JOKTPUHH
Ta PO3BHUTKY cripoMokHOCTer 30poitHux Cun Ykpainu.

Kuo4uoBi ciioBa: BoeHHa Oe3leka, 1HTErpOBaHA CHUCTEMa OXOPOHU KOPJIOHY, OaraTopiBHEBa
CHUCTEMa CTPUMYBaHHS, TYPEIbKHH OE3MEKOBUN JOCBiJ, 1HXKEHEPHI 3aropo/KEHHS, CEHCOPHI
Mepexi, Oe3MIIOTHI CUCTEMH, aanTallis 10 YMOB YKpaiHHu, cucTeMa 0e3MeKOBUX TOsICiB, 000POHHE
nanyBaHHs, 30poiHi Cunn Ykpainu, riOpuaHi 3arpo3u, aCHMETPUYHE CTPUMYBaHHS, KOMaH/IHO-
iH(dopmartiiiHa iHTerpartis.

Beryn (Introduction)

Cyuacuuii Oe3nexkoBuil jJaHAmAapT XapaKTEPU3YeThCS 3POCTAHHAM ACHUMETPUYHUX 3arpos,
riOpuiHO1 arpecii Ta TPaHCKOPJIOHHOI HECTAOUIBHOCTI, SKI MPHHIIMIIOBO 3MIHIOIOTH MIiAXOIH 0
3aXUCTY JIepP’)KaBHUX KOPAOHIB. TpamuiliiiHi KOHIENIIiT MPUKOPAOHHOT 0€3MEeKH, 3aCHOBaH1 BUKIIOYHO
Ha YUCENBHOCTI MPUKOPIOHHUX MiIPO3JALTIB Ta NAaTPyJIIOBaHHI, BUSBISIOTHCA HEIOCTATHIMU TEepe]
O0MMYYSIM CY4YacCHMX BHUKIUKIB — OPraHi30BaHOI HeNerajbHOI Mirpailii, TpaHCHAIIOHAJILHOTO
TEPOPU3MY, JTUBEPCIMHO-PO3BIAYBaIbHUX TPYN Ta KOHTpaOaHIHUX MeEpe. Y LbOMY KOHTEKCTI
0CcOONMMBOrO 3HAaueHHS HaOyBae HAYKOBHMM aHali3 JOCBiAYy JAep)kKaB, SIKI MEPIIUMU CTUKHYIHCS 3
MOAIOHUMHU BUKIMKAMH Ta CPOpPMYBalld CHUCTEMHI BIJNOBIAI Ha HHUX Yy BHUIUIAMl IHTErpOBaHHUX
0araTopiBHEBUX CHCTEM OXOPOHH KOpAOHY [1-5].

TypeuunHa € yHiKaJIbHUM IPUKIIAZIOM JEpKaBH, sika, epeOyBatoyu B OTOYCHHI 30H XPOHIUHOT
HECTaOUIbHOCTI, a caMme: CHPIHCBKOro KOH(QIIIKTY, IpakCbKoi HeCcTaOLIbHOCTI, BipMEHO-
azepOaiiPKaHChKOT HAIIPY>KEHOCTI Ta KypJChbKOI0 30pOHHOr0 pyXy, po3po0uiia Ta peanidyBajia OJIuH
13 HalOTBIIT MacIITAOHUX 1 TEXHOJIOTTYHO CKJIATHUX MPOEKTIB OXOPOHU KOPAOHY Y cBiTi — “Physical
Border Security System”, Bitomuii six “CtiHa O6e3mekn”, 110 € He IPOCTO 1HKEHEPHUM 00’ €KTOM, a
KOMIUIEKCHOIO KiOep(i3UYHOI0 CHUCTEMOIO, sKa TO€IHYe OETOHHI 3aropoJUKEeHHs, pO3raiyXeHi
CEHCOpHI Mepexi, Oe3MiJOTHI aBiallifHI CHUCTEMH Ta IIEHTpaji30BaHI KOMaHIHO-iH(popMalliiHi
LEHTPHU B €JJMHY apXiTeKTypy crpumyBaHHs [6—10].

HaykoBuit inTepec 10 Typernbkoro mnpoekty “CriHu Oe3neku” BH3HAUYAETHCS KiIbKOMa
B3a€MOIIOB’ sI3aHMMHU YMHHUKaMu. [To-mepie, Maciitad i TpuBamicTe peanizamii npoekry (i3 2014
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POKY 1 IoTenep) A03BOJIsiE IPOBECTH BCEOIUHUIN aHAI3 HE JIMIIE apXiTeKTYPHUX DillleHb, a H iXHBOI
MPAaKTUYHOI €(QEeKTHBHOCTI B pealbHHUX Oe3nekoBHX ymoBax. [lo-mpyre, Typenpkuii OCBiI €
PEIIEBAaHTHUM JIJISl HU3KHU JICPKaB, SIKI CTHKAIOTHCS 3 MOAI0HUMU T'eOMOITUIHUME Ta 0S31IeKOBUMU
BUKIIMKAaMH, 30KpeMa Juia YkpaiHu. Ilo-Tpere, MpoOeKT IEeMOHCTpyE€ NPaKTHYHUN Tepexia Bix
JOKTPUHU pearyBaHHS 10 JOKTPUHH MPEBEHIIi1, 0 € PyHAaMEHTAILHIM 3pYIICHHSM Y ITiIX0/1aX 10
npukopaouHoi 6e3neku [11-15].

Jns YkpaiHu BHBUYEHHS TYpPELBKOTO JOCBiMy Ha0yBae 0COOIMBOI TOCTPOTH B YMOBax
IMPOKOMACIITAOHOTO pociiickkoro BTOprHeHHS 2022 pokKy Ta HEOOXIIHOCTI CTPaTeriyHoro
MUCJIEHHS 110JI0 MallOyTHBOTO JIIHII PO3MEKYBaHHS Yy OyAb-sIKOMY CLEHapii 3aKIHYE€HHS TOCTpOi
(ha3u koH]IIKTY. SKIIO BHACIIIOK MEPErOBOPHOTO MPOIleCy a0 TMMYACOBOTO 3yMUHEHHS BOTHIO
3 SIBUTHCS JIeMapKalliiiHa JiHis, YKpaiHa ONMMHUTHCS MEepe]l CTPATEriuyHUM 3aB/IaHHAM 3a0e31eueHHs
il KOHTPOJIIO B yMOBax 30epekeHo1 3arpo3u 3 00Ky JiepkaBU-arpecopa. 3a IuX 00CTaBUH TypelbKui
JIOCBIJ] IHTETPOBAHOI CHCTEMH CTPUMYBAHHS MOKE CTaTH BAKJIMBUM KOHIETITYaJIbHIM OPi€EHTHPOM,
xoya i motpedye cyTTeBOI aganTauii 10 cnenudiku BOEHHO-IUBEPCIMHUX 3arpo3, XapaKTepHUX IS
yKpaiHCbKOro KoHTeKceTy [16—-20].

VY cyuacHiil HayKOBIiH JTiTepaTypi NUTaHHS (Q13MYHUX CUCTEM OXOPOHU KOPJIOHIB PO3TJISIA€THCS
MEPEeBAXKHO Y KOHTEKCTI YNpaBJIiHHS MIrpauieio abo KOHTPTEPOPUCTHUYHOI JisiIbHOCTI. BomHouac
CUHTE3 IUX MIAXOAIB 3 JOKTPUHOK 1HTErPOBAHOIO CTPUMYBAHHS B YMOBaX 3aMOPOXEHOTO abo
HU3bKOIHTEHCUBHOTO KOH(IIKTY 3aJIMIIAEThCS HEAOCTATHHO AOCHiKeHuM. OcobauBo Majio yBaru
NPUALISETbCS TpaHc(depy BIANOBIIHOTO JTOCBIAY B YMOBHU JepiKaB, ki NepeOyBarOTh y CTaHi
AKTHBHOTO a00 MOTEHIIIITHO TTOHOBIIIOBAHOrO 30poitHOro KoHpIikTY [21-25].

OTxe, TOJIOBHOIO METOIO CTATTl1 € CUCTEMHUN HAYKOBUH aHAIII3 TYPEILKOT0 JOCBiAY MO0y I0BH
OaratopiBHEBOI cucTeMH (Bi3MYHMX, THKEHEPHUX Ta TEXHIYHUX 3aC00IB KOHTPOJIO 1 CTPUMYBAHHS
KOPJOHY, BHUSBJICHHS ii €()EKTHBHOCTI Ta OOMEKEHb, a TaKOXX OOIPYHTYBaHHS KOHIIENTYaJTbHOI
MOJIeJTI afanTariii 3a3Ha4eHoro AocBiay ais notped 36poitHux Cun Yipainu (3C Ykpainu) B yMoBax
Cy4acHHX OE3IMEeKOBHUX 3arpo3.

Marepiaan ta meroau (Materials and Methods)

[IpoGiemaTtnka IHTErPOBAHUX CHUCTEM OXOPOHHM KOPIOHY Ta IXHbOI poJi B CHUCTEMI
HalllOHAJTBHOT O€3MeKH Cy4YacHUX JIep)KaB Ma€ BUPAKCHHH MDKIMCIMIUIIHADHUKA XapakTep 1
pO3IIISAAE€ThCS HA TIEPETHHI BIMCHKOBOI HAyKH, CTpATEridYHUX JIOCHIJKEHb, TEOMOJITUKH Ta
NpuKIIaaHoi 6e3nexosiorii. HaykoBuii JoOpoOOK y I1i# raimy3i OXOIUTIOE IMUPOKUN CIIEKTP MiIX0I1B, Bl
KJIACUYHUX TE€OPil CTPATEryHOr0 CTPUMYBAHHS 0 CYYaCHUX KOHIEMI[iH IHTErpOBAaHOIO YIIPABIIHHSA
KOpJOHAMH Ta Kibepdisnyaux Oe3rnekoBux cucrem [1-25].

TeopeTHuHUM MIAIPYHTSAM CyYaCHUX MIAXOMAIB A0 (PI3UYHOrO CTPUMYBAHHS € KOHIICHIIii
KJacukiB crpareriyHoi nymku. Kapa ¢on Knaysesin [6] BuzHauuB dyHIaMEHTAIbHUNA TPUHIIUIT
MIEPEeBUILCHHS BUTPAT MPOTUBHUKA HAJ MOro MOTEHIIHHUMHU 3700yTKAMH SIK OCHOBY YCHIIIIHOTO
cTpuMyBaHHs. Llelf mpuHIMI OTpUMaB HOBY IHTEPIPETAIiI0 B KOHTEKCTI (PI3UYHUX MPUKOPIOHHHUX
cucteM: 6ap’ep € epeKTUBHUM HE TOJ1, KOJIH BiH (pi3MYHO HEIepeOOPHUH, a TO, KOJIU BUTPATH HA
HOTro Mo0JIaHHs MEePEBUILYIOTh IIIHHICTh OYIKYBaHOTO pe3yibTaty, Entoni ['enpi Xex [7] po3poOus
NPUHLMION ONepaliifHoi JiHIT Ta yNnpaBlliHHS MPOCTOPOM, sIKI O€3MOocCepeIHbO 3aCTOCOBYIOTHCS B
Cy4yaCHOMY TMPOEKTYBaHHI npukopaoHHux cucteM. Cynp [[3u [8], cBo€ro ueproro, 3ampoBaanB
KOHILETILIIO “ApumyuieHnss npomueHuka 00 po3kpumms’ SK albTepPHATHBY INPSIMOMY CHJIOBOMY
MPOTUCTOSIHHIO — II€ MiAXiJ, 1[0 3HAWIIOB BiOOpaKEHHS B Cy4aCHUX CEHCOPHO-OPIEHTOBAHUX
CUCTEMax BUSBICHHS.

VY cydacHiil 3apyOixHIM Hayli NUTaHHA €(QEKTHMBHOCTI (PI3UYHUX MPUKOPJOHHUX CUCTEM
BHUBYAJM Taki AociimaHuKH, sk Pi3 [[xoHc [26], sxkuil mpoBiB MOPIBHSUIBHUI aHai3 Outbil sk 70
MPUKOPJIOHHUX Oap’epiB y CBITI Ta AIWIIOB BHCHOBKY MO iXHIO OOMEXeHY e(eKTHUBHICTH 0e3
TEXHIYHOTO JOMOBHEHHS Ta MOOUTHPHMX KOMIOHEHTIB pearyBaHHs. Pon Xecnep ta JlxkelicoH
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BitenOepr [27] Ha OCHOBI KUIBKICHOTO aHaNi3y OBENM, IO TEXHOJIOTIYHO OCHAIIeHI 0ap’epu
CyTT€BO e(peKTHBHIII 3a mpocTi (Pi3uyHi 3aropo/pKEHHS 3a MOPIBHSAHHUX BUTpaT. JloKTpuHaIbHA
0aza cuctem oxopoHH KopnoHiB y KoHTeKcTI HATO chopmoBana Hacammiepen y qokymeHntax AJP-
3.15 ta Allied Land Doctrine ALP-3.2, mo BU3HA4YarOTh MPUHIUIHN IHTEIPOBAHOI'O KOHTPOIIO
nepumerpa [11-15].

Typenpkuii npoekt “Physical Border Security System” y HayKoBiii JliTepaTypi po3risIacTbCs
MEPEeBaXHO y KOHTEKCTI ynpasiiHHA Mirpaniiinumu norokamu (Hirriyet Daily News [28]; Tiirkiye
Today [29]) Ta mpoTuaii Tepopusmy (Anadolu Agency [30]). OdimiiiHa cTaTuCTUKA Ta TPOTpamMHi
napameTpu BusHauyaroTbest Presidential Annual Program 2025 [31] — HOpMaTUBHUM JTIOKYMEHTOM
Anminictpauii [Ipesunenta TypeuunHu, 1m0 € roJoBHUM OQILUIHHUM JOKEPEIOM JaHUX MpPO CTaH
peadizarii mpoexTy. BogHOYacC CHHTETHYHOTO JOCIIKEHHS TYPEIbKOI CHCTEMH SIK IOKTPUHAIBHOT
MOJIeJTI JUTsl IeprKaB, sIKi epeOyBaroTh B YMOBaX akKTUBHOI a00 MOTEHIIIMHO TTOHOBIIOBAHOT 30pOitHOT
arpecii, y HayKoBiil JiiTepatypi (pakTUUHO HEMAE.

[IpoGnemaruka 3axucTy JiHII po3MexyBaHHs Ta ii TpaHcopMalii B CHUCTEMY YIpaBIiHHS
0€31eKOBUM ITPOCTOPOM B YMOBAX 3aMOPOKEHOT'0 KOH(DIIIKTY PO3TIISAA€THCS B pOOOTaX YKPATHCHKUX
nociiaHukiB. ['opOynin Ta Kaumncbkuil [32] 3amporoHyBajid KOHIIEMIIIO ‘“30HH O€3MEeKOBOTrO
yIpaBiIiHHS K albTEPHATHUBH TPAAUIIHIA MPUKOpAOHHINA cMmy3i. Pycnak ta Tenmemum [33-35]
PO3pOOHIIN METO/I0JIOTIF0 0OOPOHHOIO MJIAHYBaHHS B YMOBaxX TpHUBaro4oi riopuaHoi arpecii. OnHak
nutaHHs Oe3mocepeannoi amantanii mocsixy “Physical Border Security System” ans motped 3C
VYkpaiHu B HayKOBIi JiTEpaTypl CUCTEMHO HE JIOCIIKYBaIOoCs.

[TopiBHsIIbHMIA aHATI3 MAXOMIB 10 (POPMYBaAHHS CHCTEM OE3IeKH KOPOHIB Y PI3HHX JIeprKaBax
CBITYUTH MPO HASBHICTH CIIJILHOTO apXITEKTYPHOTO MPUHIIMITY 1100 0araTOpiBHEBOCTI CUCTEMH, IO
Mo€IHy€E MacuBHI (i3u4HI O0ap’epy, aKTUBHI TEXHIYHI 3aCOOM BHUSBJICHHS Ta MOO1THHI KOMITOHEHTH
pearyBaHHs. BogHOUac KOHKpeTHA peati3allis bOro MPUHITUITY CYTTEBO BIIPI3HAECTHCS 3aJICIKHO Bifl
XapakTepy 3arpo3u, reorpadigHux ymoB, (piHAHCOBUX MOKJIMBOCTEH Ta JOKTPUHAIBHUX YCTAHOBOK.
I3painbchka cuctema Oesneku KopaoHiB [36], icmaHceka cucrema “Cucrema IHTErpambHOl
3oBHImHKO1 Croctepexxenocti” (SIVE) [37] Tta amepukanchka cuctema “IHTerpoBaHe (ikcoBaHe
cnoctepexxenHs” (IFSS) [38] nemoHCTpyIOTh pi3Hi BiAMOBI/I HA 1€l CHIIbHUN BUKIIHK.

Jlis BupillleHHs 3aBAaHb JOCHIDKEHHS 3aCTOCOBAHO KOMILJIEKC 3arajJbHOHAyKOBUX 1
creriaabHux MeToaiB. CHCTeMHHMI aHalli3 JO03BOJIMB PO3TIISIHYTH Typeubky “CTiHy Oe3mexku’ sK
LUTICHY CUCTEMY B3a€MOTIOB’sI3aHUX eJIeMEHTIB. CTpYKTYpHO-(QYHKITIOHATBHUN aHali3 3a0e31eunB
BUSIBJICHHS (DYHKI[IOHAJIHHOTO MPU3HAUEHHS KOKHOTO KOMITIOHEHTa CHUCTEMHU Ta IXHbOI B3a€MO/III.
[TopiBHSIIbHMIA aHATI3 AaB 3MOTY 31CTABUTH TYPEIBKHI JTOCBIJ 3 IHIIMMH PUKJIaaMH 1HTETPOBAHUX
CHUCTEM OXOpPOHHM KOpAOHIB. MeToa Mop(osIoriyHOro aHalidy 3acTOCOBAHO Ais (HOpMyBaHHS
KOHIENTYyaabHOI MOZENi ajanTtaiii TypeubKoro AOCBiny il Ykpainu. JlecKpUNTHBHUN aHami3
odimiiiHMX JOKyMEHTIB 3a0e3neunB Bepu(ikamito ¢GakTOIOriyHOI OCHOBH  JOCIIIKEHHS.
[IporHocTHYHUII METOJ] BUKOPHUCTAHO JMJIsi OI[IHIOBAaHHS MOXIIMBUX CIEHapiiB 3aCTOCYBaHHS
a/1arITOBAaHOI CUCTEMHU.

Pe3yabTarn Ta odropopents (Results and Discussions)

Po3yminnsg Typeubkoro mnpoekty ‘Physical Border Security System” HemoxinBe 0e3
YCB1IOMJIEHHSI cielin()IYHOT0 Oe3MEeKOBOT0 CepeIoBHUIIIa, B sIKOMY nepedyBae Typeuunna. L kpaina
MEXYE 3 BIcbMOMa JiepkaBaMy, a came: [ perieto, bonrapieto, I'py3ieto, Bipmenieto, AzepOaiimxanom
(excknaB HaxiueBanb), Ipanom, Ipakom Ta Cupiero, 3 skux OuiblIicTh ab0o caMi € 30HAMHU
HEeCTabUIbHOCTI, a00 MEXYIOTh 3 TaKMMM 30HaMH. 3arajbHa JOBXKHMHA CYXOIYTHHX KOPJOHIB
Typeuunnu craHoBuTh 2 949 kM, 1m0 came co0o0 € MaciTabHOIO Oe3mekoBoro 3ajgaueto. [licis
noyaTky rpomajsHcbkoi BiiHN B Cupii y 2011 poui TypeyunHa onmuHUIACH Y NPUHIIMIIOBO HOBIN
Oe3nekoBiil cutyanii: Ha i KOpJOHI MaTepiaiizyBajiach He a0CTpaKTHa, a LIIJIKOM peajbHa 3arpo3a
MacOBOT'0 HE3aKOHHOT'O TIEPETHUHY 1 JIF0/IbMHU, 1 30poitHuMu popmyBanHsIMH [1, 6].

102


https://portal.issn.org/resource/ISSN/2786-9318
https://portal.issn.org/resource/ISSN/2786-9326

ISSN (print): 2786-9318
ISSN (online): 2786-9326

The Central Research institute
of the Armed Forces of Ukraine

Military Science. Vol. 4 No.1 (2026)

Hocnigaukn  Tirkiye Today [29] Tta Hiirriyet Daily News [28] Buginisote Tpu
B3a€MOIIOB’ I3aHUX NEPIIONPUYHHY, 10 CPOPMYBAIIM 3aIUT HA PEaNi3alilo MacIITAOHOTO POEKTY:
Mmirpaniitna kpu3a micis 2011 p., sika neperBopmiia TypedunHy Ha TOJIOBHUI TPAaH3UTHUN MapHIpyT
JUIE  MIJBHOHIB BHUMYIICHHX TIEPECETICHIIIB, 3POCTAaHHS aKTHUBHOCTI 30pOMHUX YTpYIOBaHb,
nHacamriepen PoGitaruoi maprii Kypmucrany (PIIK), Ha cXimHUX KOpIOHAX; CUCTEMHE MOCHUJICHHS
KOHTpaOaHJAHUX MEPEXk, [0 CKOPUCTAIHMCSA MOCIA0ICHHSIM MPUKOPJAOHHOTO KOHTPOJII0O B YMOBax
xaocy cupiiicbkoro kKoHuikry. Lli Tpu paxTopu chopmyBanu yHIKaIbHHUHA TUCK, SIKUH HE JO3BOJISB
OOMEKUTHUCS TPAAULIHHUMH 3aX01aMHU pearyBaHHs i BAMaraB CHCTEMHOT'0 apXiTeKTypHOT'O PIlICHHS
[2, 3].

[TprHIIMTIOBO BaXKJIMBUM € Te, IO TypelbKa Biiajia 00paja nuisX He HapOITyBaHHS YACEIbHOCTI
MPUKOPJOHHUX M1IP0o3a1IiB (1110 B yMoBax 2 949 kM kopZioHY 03Hayano 6 acTpoHOMIUHE (hiHaHCOBE
HABaHTaXXEHHsI), a TEXHOJIOTTYHOTO Mepeo30poeHHs MPUKOpAOHHOT Oe3neku. Came 1ieil Bubip Mix
“IIOAMHOEMHHUM” Ta “‘TEXHOJIOTOEMHMM TIAXOJAaMH CTaB BH3HAYAJILHUM JJIS IOJAIBIIOT
apxiTekTypu cuctemu [4, 5].

[Ipoext “Physical Border Security System” peanizoByBaBcs MOETamHO, 1 KOXEH eTan
B1100pakaB 3MiHY O€3IMEKOBHUX MPIOPUTETIB Ta HAKOTIMYECHUM JTOCBIJ TIOTIEpeIHIX (a3.

[eprmmii eram (2014-2015 pp.) Oy7o iHimiiOBaHO HacamMIepea Pi3KUM 301IbIIEHHSIM MOTOKY
oikenIiB 13 Cupii Ta Ipaky. Ha mpomy etami po3noyanoch Oy1iBHUIITBO MEPIITUX OCTOHHUX CEKITIH
Ha CUpIICHKOMY KOpAOHI, TOOTO ()aKTUYHO SK BUMYILIEHA TaKTUYHA BIJNOB1Ib Ha O€3MOCEPEHIO
3arpo3y. PineHHs 31aBajgock THMYacOBUM, MTPOTE CTAJIO MTOYATKOM CTPATETIYHOI MPOrpaMH.

Hpyruit etan (2016-2018 pp.) cTaB HaliHTEHCHUBHIIIKNM 3a TeMIamu peanizarii. [leit mepiox
XapaKTEPHU3YETHCS MACIITAOHUM PO3IIUPEHHSIM Oy IIBHUIITBA OJTHOYACHO Ha KUTBKOX IPUKOPIOHHUX
TUTSTHKAxX: cTaHoM Ha KiHenb 2018 p. monan 764 kM cTiHM B3A0BXK 911 KM CyXOmyTHOTO KOPJIOHY 3
Cupietro Oyro 30ymoBano. BomHowac po3noyanoch ciopyKeHHs 0ap’epy Ha Kop/oHi 3 [panom. Ha
IbOMY K eTaml BigOyJach CyTT€Ba TEXHOJOTIYHA MOJEpHI3AIlisl CUCTEMHU: 10 OeTOHHOT
1H(}pacTPyKTypH TOYaIu MAaCOBO IHTETPYBATHUCS CEHCOPHI MEPEXki Ta ONTUKO-CJIEKTPOHHI CHCTEMU
criocTepexeHHs |8, 9].

Tperiit erann (2018-2025 pp.) Xxapakrepuszyerbes reorpadiyHAM PO3MIMPEHHSIM TPOEKTY Ta
HOro TeXHIYHUM NOrMHONEHHSIM. ByIIBHUITBO OXOMUJIO KOPAOH 3 Ipakom, a TakoX KOPIOHH 3
I'pemiero Ta bonrapiero, Ae 3poCTaHHS MIrpaliiHOTO THUCKY HaOyJsio HOBoro Bumipy. KitouoBoro
OCOOJIMBICTIO IILOTO €Taly cTajia OUIBI MIMOOKA IHTETpallis CHCTEMH: Bijl MapajieIbHOrO iICHYBaHHS
(GIBUYHUX 1 TEXHIYHUX KOMITOHEHTIB, JI0 IXHBOI CIIPaBKHBO1 (PYHKIIIOHATBHOT 1HTETpaIlii B paMKax
€IMHKUX IEeHTpiB ynpaiinHsg. CtaHoMm Ha ocinb 2025 p., 3a nanumu Presidential Annual Program
2025 [31], moOynoBano 1 304 kM CTiH Ta 3aropoIKeHb, 10 CTAHOBUTH MpUOIHU3HO 44% Bij 3arainbHOI
JIOB’KUHU CYXOIYTHUX KOPJIOHIB, a MaTPyJbHI JOpOrU MpokiaaeHi Ha 6musbko 1 700 kM KOpaoHy
[10].

Apximexkmypa ma KOMNOHEHMHA CIMPYKMYPA CUCEMU.

3azanvna apximekmypHa n102ika

Typenpka “Crina Oe3neku” € CHCTEMOIO HE JIHIMHOro, a MPOCTOPOBOro KoHTpomro. Lle
MIPUHIIMIIOBA BIIMIHHICTD B1Jl KJIACHYHUX IPUKOPJOHHUX O6ap’ €piB TaK 3BAaHOTO “OepIiHCHKOTO TUITY
YM 13paiibcbKOro “‘3eneHoro kopAoHy” 1960-x pp. ApXiTeKTypHa JIOTiKa CUCTEMHU I'PYHTY€EThCS Ha
KOHIIETLii “TPUMYCOBOTO BUSBJIEHHS: KOXXEH CyO’€KT, IO HaMaraeTbcs HECAHKI[IOHOBAHO
NEPEeTHYTH KOPJIOH, MiJl BIUIMBOM PI3HOMAHITHUX (DI3MYHUX 1 TEXHIYHUX MEPELIKO] 3MyIIeHuI abo
YIOBIJIBHUTHUCS Ta CTATH BUJIUMHUM, 200 BUTPATUTHU 3aHA/TO BEIMKI 3yCHIIJISI HA TOJIOJIAHHS CUCTEMH,
a00 oOpaTu KOHTPOJIbOBaHI Touku nepetuny [11, 12]. Lls norika, o cyTi, peanizye npuHuun CyHb
[{3u [8] mpo “npumyleHHs NPOTUBHUKA JISITH B YMOBAX, BUT'IHUX Ul 3aXUCHUKA .

CucteMa opraHizoBaHa 3a YOTHpPMa PiBHAMH: (I3MYHUM (TACUBHE CTPUMYBAHHS), TEXHIYHUM
(ceHcopHu Ta CIOCTEpeX)EeHHS), MOOUIbHUM (aKTUBHE pearyBaHHs) 1 KOMaHIHO-iH(opMamiitHuM
(ynpaBniHHs Ta aHamiTuka). JKogeH i3 1UX piBHIB HE (YHKIIOHYE 130JIbOBAHO: BOHU YTBOPIOIOTh
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B3a€MOIIOCHIIIOIOYY MEpEeKY, JIe €(PEeKTUBHICTh KOXKHOTO DPIBHS 3aJICKUTh BiA (PyHKIIOHYBaHHS
immmx [13, 14]. Came 1s iHTErpoBaHiCTh, a HE OKpEMi TEXHOJIOTIUHI PIIIEHHS, € TOJOBHUM
apXITEKTypHUM JIOCATHEHHSIM TYPELBKOTO IPOEKTY.

Dizuunuil piseHb (nacusHe CMpuMy8aHHs).

beronni MoaybHI cekiii € 6a30BUM 1 HAHOUIBII BUIUMUM KOMITOHEHTOM CHCTEMH. 3a JaHUMU
Presidential Annual Program 2025 [31], cranom Ha ociub 2025 p. 36ynoBano 1 304 xm cTiH Ta
3aropo/pKeHb, IPUIOMY Ha KopoHi 3 CHpiero ixHs JoBKUHA csrae 764 kM, 3 [panom — nonan 204
kM (me Omm3pko 91 kM mepeOyBae y cramii OyaiBHUITBa). KOHCTpYyKTHMBHO O€TOHHI cekmii €
301pHUMH 3a11300€TOHHUMH MOAYJISIMM 3aBBUIIKU 2,5-3,0 M 13 aHTUMIAKONHUM (DyHIaMEHTOM Ta
BEPXHIMH €JIeMEHTaMH 3aropo/UKeHHs THUMy concertina. KIiFouoBMMH  KOHCTPYKTHBHHUMHU
MPUHIMIIAMH €: MOJYJIBHICTB, 1110 3a0e31euye MIBUIKE HapolUlyBaHHs ad0 ajanTailiio; aJJaiTUBHICTh
JI0 TIPCBKOI'O Ta HEPIBHOIO penbedy; KOHCTPYKTMBHA CYMICHICTh 13 CHUCTEMaMU CEHCOpIB Ta
ONTHUYHOTO CIIOCTEPEeKeHHS [15].

PoBu, Tpanmiel Ta 3eMJISIHI BaM € JONMOBHIOBAJLHUM 1HXKEHEPHHM €JIEMEHTOM, IIO CYTTEBO
MocHIIt0€ €(PeKTUBHICTh OETOHHUX cekliid. PoBu rimmbunoo 10 3—4 M nepea gizuyHuM 6ap’epom
YHEMOXJIMBIIOIOTh M3 TpPaHCHMOPTHUX 3aco0iB 10 CTIHM Ta YCKJIAQJHIOIOTH IPOPUB
OpraHi3oBaHMX TIpyn. BaxkiIMBoO XapaKTEepUCTHUKOK IMX €JIEMEHTIB € iXHA (yHKIIOHAJIbHA
MO/IBIMHICTH: BOHH € 1 (PI3UYHOIO MEPEIIKO/I010, 1 3ac000M “BUAMMOCTI” — Y 30H1 pPOBY MOTEHIIHUIMA
MOPYITHHUK CTA€ HAJA3BUYANHO BPA3JIMBUM JUTS TEXHIYHUX CHCTEM CIIOCTEpeKeHHs [ 16].

Texuiunuii pigens (CeHcOpHi cucmemu ma CnoCmepesHCeHHs).

OnTHKO-€JEKTPOHHI CHCTEMHU CIOCTEPEKEHHS € HEHTPajJbHUM TEXHIYHUM KOMIIOHEHTOM
cucteMd. BoHM BKIIOYAIOTH: JEHHI BiEOCHUCTEMHU 3 po3autbHOIO 3maTHicTIo HD Tta 4K mmsa
JOKYMEHTYBaAHHS Ta ieHTU(]iKaIli{; TEerIoBi31iHI KaMepH, 110 3a0e3MeUyI0Th BUSBJICHHS TEIIJIOBUX
CJII/TIB Ha JAJIbHIX BIJICTAHSAX HABITh Y TIOBHIN TeMpsBi; maHOpaMHi kamepu 360° s Ge3nepepBHOTO
OXOIUIEHHS MTPOCTOPY; aBTOMATU30BaH1 CUCTEMH BiJICTEKEHHSI 3 aJITOPUTMAMHU JIETEKTYBaHHS PyXy.
CranoMm Ha 2025 p. B cuctemy BBeZIcHO 341 croCTepekHy BEXY, 30Kpema 0au3bpko 250 Ha cxigHoOMy
kopaoHi [28-31]. 1li Bex1 chayryioTh BoaHOYAC 1 TuiaTpopMaMH JJisi CEHCOPIB, 1 CTPYKTYPHUMH
OIOPHUMH TOUYKAMH CUCTEMH YIIPABIIIHHS.

Panionokariifini Ta akyCTHYHI CEHCOPHI CHCTEMH 3a0€31eUyIOTh BUSBJICHHS PyXY 3a MEKaMHu
npsiMoi BUJMMOCTI Ta y CKJIaJHUX MOroJHUMX ymoBax. HazemHi pamapu KOpOTKOTo paiiyca nii
OXOIUTIOIOTh JIUITHKU MK BEKaMH 1 KOMIICHCYIOTh “MepTBI 30HK ONTHYHUX cucTeM. CelicMivuHi Ta
iH(payepBoH1 MaTYMKK, BOYIOBaHI B IPYHT NMOOIM3Y CTiHHM, (DIKCYIOTh MIJ3€MHI KOJIMBaHHS Ta
TerioBi aHomainii. CucTeMH aBTOMATHYHOTO OMOBIIIEHHS 3a0e3MeuyloTh MUTTEBY IMeperady
CUTHAJIIB TPUBOTH B IICHTPU YIIPABIIHHS 3 MPHUB’ I3KOI0 A0 KOOpAXWHAT nofii [17]. 3HauyIicTh bOro
piBHA TOJISiTa€ B TOMY, IO BiH ()aKTUYHO yCyBa€ HEOOXIAHICTh MOCTIMHOI MPUCYTHOCTI JIOAMHU
6e3nocepeIHbO OiIsl CTIHH, 3aMIHIOIOYH JIFOJICBKUN PeCypc TEXHIYHUM.

besninomui asiayitni cucmemu 5K eiemenm npocmoposo20 KOHMpOJio.

besninorHi asiamiiini cuctemu (bnJIA) Ttpanchopmyrors “criny” 3 niHIAHOT (PI3UYHOT
MEPelIKOAN Yy TPUBUMIPHY CHUCTEMY MPOCTOPOBOTO KOHTPONIO. 3aCTOCyBaHHS TakTuuyHUX brnJIA
tuny Bayraktar mini Ta ANKA n1s natpysroBaHHS KOPAOHY 3a0e3ledye MIUPOKO30HHUM OIS,
HEIOCSDKHUH A1 CTallloOHApHUX CUCTEM criocTepexeHHs. briJIA BUKOHYIOTH TpH KIIFOUOBUX (DYHKIIIT:
NEPBUHHUI IIUPOKO30HHUM OIJIs BEIMKUX MAUITHOK KOPJIOHY; HiATBEPIUKEHHS CHUTHANIB BiJl
Ha3eMHHUX CEHCOpPIB Ta BU3HAUEHHS XapakTepy 3arpo3u; ONepaTHBHA PO3BiJKa B peaJbHOMY 4Yaci 3
nepefayero AaHux a0 IeHTpiB ynpaBmiHHA [18, 19]. Came 3aBmsaxu bnJIA cucrema HaOyBae
3IaTHOCTI 10 JMHAMIYHOI peopraHizallii pecypciB CIIOCTEPEXKEHHs Y BIJIIOBiIb Ha CUTYaLilo, L0
3MIHIOETHCS.

Komanono-ingopmayitinuii pigens (ynpasninua ma inmezpayis).

Komanano-iHbopMmaIiifHuii piBeHb € MO3KOM CHUCTEMH, IO MEPETBOPIOE MACUBHU JIAHUX Bif
PI3HOPIAHMX JKEpel Ha CBOEYACHI YHPABIIHCHKI pimieHHs. LleHTpu ynpaBiiHHS Ta aHalizy
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3a0e3neuyroTh: 30UpaHHs Ta 0OpOOJICHHS TAaHMX BiJl YCIX CEHCOPHUX CHCTEM y PEKUMI peabHOTrO
qacy; MPIOPUTHU3AIII0 3arpo3 Ha OCHOBI JTOPUTMIYHOTO aHAIi3y; KOOPIWHAIIO Iiii MOOITHHUX
MiAPO3ALTIB pearyBaHHs; JOKYMEHTYBAaHHS IHIMJCHTIB /ISl aHAIITUYHOTO OIPAIIOBaHHA. AHaI3
MTOBEIIHKOBUX IIA0JIOHIB J03BOJISIE CUCTEMI HE TIPOCTO pearyBaTH Ha 1HIUACHTH, a i mependadaT
HMOBIpHI Micus Ta yacoBi BikHa cripo6 nopymeHHs [20]. Lle piBeHb nepeTBOpIoe HaOIp TEXHIYHUX
3ac00iB Ha IHTEIEKTyaJbHY CUCTEMY CUTYaIlifHOI 0013HAHOCTI.

Ananiz epexkmuernocmi ma nopieHsIbHA OYIHKA.

Egexmusnicmo 3a knouosumu be3nekosumu nOKaA3HUKAMU.

Ominka edexruBnocti “Physical Border Security System” morpe0Oye 3acTOCyBaHHS CHCTEMHU
MTOKA3HHUKIB, 10 OXOIUTIOE SIK KUIBKICHI, TaK 1 sIKICHI BUMIpHU. 3a JaHUMU MiHIcTepcTBa BHYTPIIIHIX
cupaB Typeuuunu [39] Ta amamitmunmx mnyomikamii Tirkiye Today [29], peamizarmis cucremMu
CIpHUsJIa CYyTTEBOMY CKOPOUYEHHIO KIJIBKOCTI HECAHKIIIOHOBAHUX MEPETUHIB KOPJIOHY Ha YKPIMJIEHUX
JUISHKAX, Y A€IKHX 30HaX ckopoueHHs nocsrae 70—-80% nmopiBHSIHO 3 TOIHPPACTPYKTYPHUM PIBHEM.
Pa3oM 13 TM, eeKTUBHICTb € HEPIBHOMIPHOIO: Ha UISTHKAX, J€ TEXHIUHE OCHAIIIEHHS HE B1/INOBIa€E
piBHIO (i3MuHOI 1HPpPACTPYKTYypH, a00 B TIPCHKUX palloOHaX 31 CKIAJHUM pelnbedoM MOKA3HUKHU
3HayHO HIKYI1 [28, 29]. SIkicHui BUMIp eEeKTUBHOCTI BUSBISETbCA Y TphoX Hampsimax. [lo-nepiue,
CYTTEBO 3pOCJia CUTYyalliifHa 0013HaHICTh MPUKOPJOHHUX CHJI: CHCTeMa 3abe3redye BUSBIICHHS Ta
¢ikcalio 3arpo3 Ha cTajii MiAroTOBKHU JI0 IEPETHHY, a HE B MOMEHT 0e3rnocepeIHporo nmpopuay. Ilo-
JpyTe, CKOPOTHJIOCH OIlepalliifHe HaBaHTa)KEHHA Ha O0co00BHMH CKkiaj, OO0 3HAYHAa 4YacTHHA
CIIOCTEPEKEHHS TIepeHECeHa 3 JTF0JICH Ha TEXHIUHI 3ac00U, 110 03BOJISIE ONITUMAJTBHIIIE PO3MOAUISITH
monickki pecypen. Ilo-Tpete, cucrema cTBOpHIIa JOKYMEHTAIbHY 0a3y IHIMJICHTIB, sSKa JTO3BOJISE
BHSBJISITH TTOBEAIHKOBI ITA0JIOHU Ta TPOTHO3yBaTH WMOBIpHI cripodu mpopuBy [30, 31].

Ta6auus 1. KomnonenTHa cTtpyktypa Typenbkoi “Ctinu 6e3nexkn”

PiBenb cucremu OcHOBHI eJ1IeMeHTH DyHKIiOHAJIbHE MPU3HAY €HHS Xapakrep aii
diznunmit BeronHi cexuii, poBu, Bayu | Di3uuHe CTPUMYBaHHSI, 3aTPUMKA, [MacuBHuiA
KaHOJIi3a1lis IOTOKIB

Texuiunuit OnroenekTpoHika, pajapy, | BusiBieHHs, Qikcallis, paHHe ronepepKeHHs] | AKTUBHUIA /
CeHCOopH 1010008l

brJTA TaxtuuHi 1poHw, [IpocTopoBuit KOHTPOIIB, MiATBEPPKEHHS JuHamiuHuiA
aepocTaTu 3arpo3

MobinbHuit [aTpymi, myHKTH [NepexornnenHs, HeWTpaizallis 3arpo3 PeakTuBHUIA
pearyBaHHs

Komanmamit HenTpu ympaBmiHHS, [HTeTparis naHuX, MIPUAHATTS PilleHb CucremHnit
aHaJITHKA

Obmedicennss ma KpumuHi 3a1eHCHOCMI CUCEMU.

AHani3 TypenbKoi CHCTEMH BUSBHB HU3KY CTPYKTYPHUX OOMEXEHb, BOKIMBUX JJIS1 HAYKOBOT'O
ocmuciieHHs. Ilepra KpUTHYHA 3aJEKHICTh — 1€ 3AJEXKHICTh Bil O€3MEPEepPBHOIO TEXHIYHOI'O
o0cimyroByBaHHsl. CEHCOpPHI Mepexi Ta ONTHKO-€JIEKTPOHHI CHUCTEMU BHMMAararoThb PEryJspHOro
TEXHIYHOI0 OOCIIyrOBYBaHHS, a IXHIM BUXIJ 13 Jaay B OKPEMHMX 30HaX THMYAacOBO IEPETBOPIOE
OeTOHHI ceKllii Ha MaCUBHI 3aropoJUKEHHs 0€3 aHATITUYHOI MIATPUMKH. [Ipyra — 1€ 3a1exHicTh BiJ
KBaJTi(hiKOBAHOTO MEPCOHANY JJsl LIEHTPIB YIPaBIiHHSI: CUCTeMa I'eHepye 3HaYHMH MacuB JIaHUX,
epekTuBHE OOpOOJIEHHS SKHUX MOTpedye MIATOTOBIEHOIO aHAIITHYHOrO pecypey [16, 17]. Tpere
oOMeKeHHS — 11e TPUPOIHHH penbed. ['IpchKi Ta BaXKKOJOCTYITHI AUITHKY Ha KOpJoHax 3 [paHoM Ta
Ipakom CyTT€BO yCKIIaHIOIOTH SIK OYIBHUIITBO, TaK 1 00CIyroByBaHHs iHppacTpykTypu. Ha Takux
JUISHKaX IMIUIBHICTh KOHTPOJIIO HIDKYA, 110 CTBOPIOE “‘ypas3nuBi BikHA” B cucremi. YerBepte
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0OMEKEeHHS — I1e METO/IOJIOTIYHA aIaITallis 3aTPO3U: aHaJi3 CBIIYUTH, 110 Cy0’ €KTH, SIKi 31HCHIOIOTh
HE3aKOHHI TIEPETUHH, IIOCTYIIOBO AN TYIOTh CBOIO TAKTUKY JIO JIOTIKH CHCTEMH, OOMPAIOYH JIITSTHKA
31 CJIa0IIUM TEXHIYHUM OCHAIIEHHSM a00 4acoBi BikHA TeXHIYHUX 300iB [18, 19].

Topisusanvhuii ananiz iz iHWUMU NPUKOPOOHHUMU CUCTIEMAMU.

VY KOHTEKCTI TI00aTbHOTO JOCBiAY IMOOYMOBH IHTETPOBAaHUX CUCTEM OXOPOHH KOPJOHIB
TypelbKUI TPOEKT Mocinae yHikanbHe Micie. [IopiBHAHO 3 i3paillbChKOI0 CHCTEMOIO Oe3MeKu
KOpJIOHIB [36], TypelpbKka AEMOHCTpYE OUIBITY MAcIITaOHICTh OXOIUICHHS 3a MEHIIOI MUTOMOI
TEXHOJIOTIYHOI HaCHYCHOCTI. [3paibchka cucTemMa € OUThII HACHYCHOK TEXHOJOTIYHO Ha KOXKHHM
KUIOMETp, OJIHAK OXOIUTIOE 3HAYHO MEHIIT aOCOI0THI BijicTanil. AMepukaHchka cuctema [FSS [38] €
OUTBLI TEXHOJIOTIYHO CKJIAJHOIO, aje pealli3oBaHa y MPUHLHUIIOBO IHIIMX reorpadiyHux ymoBax,
4aCTKOBO HaMIBITyCTENbHUX, A€ NPUPOAHUN penbed “cam 1o coli” € 101aTKOBUM Oap’epoMm.

Bin OGinbpmiocti eBponeiicbkux npukopaoHHux cucteM (icmanebkoi SIVE [37], rpenpkux Ta
YropchbKux 0ap’epiB) TypelbKa BIPI3HAETHCS CBOIM CUCTEMHUM, a HE (PparMEHTapHUM XapaKTEPOM.
Toni six OUIBIICTH €BPONEHCHKUX JAEPIKaB pealli3yBaM JOKaJbHI BIAMOBIII HA KOHKPETHI MIrpaliiHi
TUCKH, TypedunHa BiJi CaMOTO MOYATKy OPIEHTYyBajach Ha CTPATETIYHY JIOBIOCTPOKOBY MPOTpamy.
[le mpuHIIUIIOBO 3MiHIOE 1 MacITad CUCTEMH, 1 TIIMOUHY 11 JOKTPUHAIBLHOTO OOTpyHTYBaHH: [20].

Tab6uamnus 2. [lopiBHsIIBHA XapaKTEPUCTHKA MPOBIAHUX 1HTETPOBAHUX CHCTEM OXOPOHHU KOPJIOHIB

IMapameTp Typeuyuuna I3painn CIHIA (IFSS) €C (s1oxabHi)
JoBxuHa (KM) ~1304 ~800 ~700 ®dparm.
Tun 3arpo3u l'opunHa Tepopusm Mirparrist Mirparrist
PiBenb TexHoJIorii Cepenniii Bucoxuii Bucoxuii Husbkuit
Xapaxrep cucTeMu Crpareriuauii Crpareriuauit TaxTuunuit PeakruBHMit
Boenizaris Cepemns Bucoka Husbka Husbka

Konyenmyanvna mooenv adanmayii ons Yxpainu.

Biominnicmo yxpaincbkoeo konmexcmy 8i0 mypeybkozo.

KonnentyanpHa ajmanTaiisi TypelbKOro IOCBiAy A YKpaiHH BUMAarae mepeayciM 4iTKOTo
pPO3yMIHHSI TIPUHIMIIOBUX BIIMIHHOCTEH O€3MEKOBOr0 KOHTEKCTYy. TypeudnHa OyjayBajia CBOIO
CHUCTEMY B YMOBax TiOpHUIHUX 3arpo3 i3 MOMIPHUM pPiBHEM IHTEHCHBHOCTI: MIrpailiiHUN THUCK,
KOHTpaOaH/1a, TepOPUCTUYHA aKTUBHICTH. L{i 3arpo3u xapakTepu3yroThCs BETUKOIO KUIBKICTIO MATTUX
cy0’€KTiB 13 00MEXEHUM TEXHIYHUM OCHAIICHHSM 1 BIICYTHICTIO JIep>KaBHOT MiATpUMKHU. HatomicTh
VYkpaina y Oyab-sIKoMy ClieHapii MOCTKOH(IIKTHOTO BPETYIIOBaHHS CTUKATUMETHCSI 13 3arPO3010, 1110
Ma€e TPUHIMIOBO IHIIY MPUPOIY: JEp:KaBHO-MIATPUMYyBaHA JAMBEpCIHHA Ta pPO3BiAyBalbHA
aKTUBHICTh, OCHAIICHA BIMCHKOBOIO TEXHIKOI), KOOPJMHOBAaHA Ha CTpaTeriyHOMYy piBHI Ta
Opi€eHTOBaHa He JIMIIE Ha iH(LIBTPaIito, a i Ha aecrabimizamiro [ 1-5].

3 ormsay Ha e, TpaHcdep TypelbKoro JOCBiay He Moxe OyTH MexaHiunuM. MueTbes 1po
a/lanTallilo apXiTeKTYPHOT JIOTIKH, @ He KOHKPETHUX TeXHIYHUX PillleHb: IPUHIUI 6araTopiBHEBOCTI
Ta IHTerpauii KOMIIOHEHTIB € LIJIKOM pPEJIeBaHTHUM; MPUHIUN 3aMiHU “TIOAMHOEMHOIO” MiJIX0ay
“TeXHOJIOTOEMHHUM ™’ € HE MTPOCTO MPUIHITHUM, & KPUTHYHO HEOOX1THUM; MPUHITUI TPOCTOPOBOTO (a
HE JIIHIHOT0) KOHTPOIIIO € €AUHO e(DeKTUBHUM [ YMOB MOCTKOH(IIKTHOTO PO3MEKYBaHHSI.

I1’smupisnesa konyenmyanvua mooenv 0ns Yxpainu.

Ha ocHoBi aHaJI13y TYpelbKOTO JOCBiAy Ta crneuudiku YKpaiHChKUX O€3MEeKOBHX YMOB
MIPOTMIOHYETHCS I’ ATUPIBHEBA KOHIENTYyalbHAa MOJIENbh CUCTEMH CTPUMYBAHHS 1 KOHTPOJIO s
VYkpainu.

Pigenv 1 — inowcenepno-nanowagmuuii (nacusnuti). Ha BinMiHy Bil TypelbKUX OCTOHHHMX
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CeKIIiif, OpIEHTOBAaHMX Ha CTPHUMYBAHHS MITPaHTIB, B YKpaiHi iH)KCHEPHI €JIEMEHTH MaroThb OyTH
OpIEHTOBaHI Ha CTPUMYBAHHS BOEHHO-TEXHIUYHUX 3ac00iB poTHUBHUKA. Lle 03Hauae OUTBIT MacHBHI
MPOTUTAHKOBI POBU TNIMOMHOIO 4—5 M Ta MIMPUHOIO 10 6 M, 3eMJISTHI BaJM, MO MEPEHIKOKAIOTh
MpsIMiii BUAUMOCTI IPOTUBHUKA, CHCTEMHU KEPOBAHUX MIHHHX 3arOpOJKEHb, 10 aKTHBYIOTHCS Y pasi
BHSIBJICHHS 3aTrPO3H, Ta MOAYJIbHI 3aTOPODKEHHS y “ciTinmux 30HaX” penbedy [6, 7].

Pigenv 2 — Cencopno-mexuiunuii (xnowosuii). el piBeHb € HaWBaXIHMBIIIAM 3 OTJISAYy Ha
JOCBIJI TYPEIbKOr0o MPOEKTY. B yKpaiHCBKHX yMOBax BiH MOTPEOy€ CYTTEBOTO TEXHOJOTIYHOTO
noruOJIeHHS: MacmTaOHe pO3TOPTAaHHS PO3MOAUICHHX CEMCMIYHMX CEHCOPHUX MEpex 3
ABTOHOMHHUM J>KUBJICHHSIM; TEIJIOBI31MHI CUCTEMH CHOCTEepeXeHHs 3 maibHICTIO 10 10 km; PJIC
ONMMKHBOI Ta CEPEeTHBOT TANbHOCTI AJIsl BUSBIIEHHS TEXHIKU 1 TPy B YMOBax 0OMEKEHO1 BUAUMOCTI;
aKyCTHYH1 CUCTEMH PO3MI3HABaHHS XapaKTEPUCTHK MOCTPLIIB Ta ABUTYHIB. KpUTHYHUM NPUHIIUIIOM
€ MAacOBICTh 1 JIeIIeBHU3HA 3a PAaxXyHOK JEIEHTpalli3allli, a He TOYKOBE PO3MIIICHHS JIOPOTHX
cucrem [8, 9].

Pisenv 3 — b6esninomuunt (Oominyrouuti). bepyun no yBaru macmraOHuii 1ocBin, HaOyTuiit 3C
VYkpainu y 3acrocyBanHi briJIA B xo/i mupokomaciiTabHOro BTOPTHEHHS, 1Ieil pIBEHb MOKE CTaTh
YHIKaJbHOIO KOHKYPEHTHOIO IepeBarol0 YKpaiHChKoi cucteMu. [IporoHyeTbcsi opranizais
MOCTIHHOTO OE3MUIOTHOrO TATPYJIIOBAaHHS 3a JIOTMIOMOTOK MaJuX aBTOHOMHHUX JIPOHIB 13
aBTOMaTHYHUM OOMIHOM JaHWMH; PO3TOPTAHHS NPHUB’SI3HUX aepOCTaTiB Ui JOBrOTPUBAIOTO
CTIOCTEPEKEHHS HaJl KpUTHYHUMH IUTSTHKaMu; GopMyBaHHS pe3epBy briJIA 3 yaapHUM TOTEHITIaI0M
JUIS pearyBaHHs Ha BUSBIIEHI 3arpo3u. B ykpalHChbKUX yMOBax ‘“‘cTiHa” Ma€e OyTH MOBITPSIHOIO, a HE
nuie HazemHoro [10-14].

Pisenv 4 — mobinbHo-60eHesuti (axmuenuil). KiarodoBa BIAMIHHICTE BiJl TypembKOi MOJEi
MOJISITa€ 'y BOEHI30BAHOMY XapakTepi 1poro piBHA. B VYkpaini MOOUTbHHI KOMIIOHEHT € HE
MOMIIEHCPKUMHU TIATPYJISIMH, @ OOMOBUMHM TIAPO3JiJaMU 3 JIeTaIbHUM MoTeHIianoM. CTpykTypa
1IBOTO PIBHS Tepeadaydae: MoOUTbHI 0OMOBI TPyNHM pearyBaHHs 13 4acoM NPHOYTTS 10 OyIb-iKOT
TOYKH JIIHIT po3MeXyBaHHs He Ounbine 15-20 XBWIMH; IUCTaHIIMHO KepoBaHi 00MOBI MOy Ha
KIIIOYOBHUX JIUISTHKAX; CHUCTEMM HEJETAJbHOTO Ta JIETAIbHOIO YpaXXEHHS Uil PI3HUX THIIB
3arpo3 [15, 16].

Pisenv 5 — komanono-ananimuunuil (ynpaseninus ma possioka). B ykpaiHCBKUX ymMoBax Ieu
piBeHb Mae OyTH TJIMOOKO IHTErPOBAaHMM 3 PO3BIIyBaJIbHUMHU CTPYKTypaMH Ta CHCTEMaMH
Kibep3axucty. ApxiTeKTypa piBHS BKIIOYAE: €IUHY IUGPOBY IUIaTGOPMY YIpaBIIHHS CHTYaIi€l0
B3JIOBXK JIIHIT po3MexxyBaHHs; iHTerpamiro 3 nanumu ['PY 3C Vkpainu, Cb Ykpaiam ta JAIICY;
QITOPUTMIYHE MPOTHO3YBAaHHS AKTUBHOCTI Ha OCHOBI TMOBEIIHKOBUX IIA0JIOHIB; aBTOMAaTHUYHE
OIOBIIIIEHHS Ta IpiopuTH3alliro 3arpos [17-20].

Ipiopumemui 30nu peanizayii.

Ha Biaminy Bin TypeuunHu, sika mparHe A0 CYIIBHOTO OXOIUICHHS CBOiX KOPJAOHIB, YKpaiHa
B YMOBAX IMOCTKOH(IIIKTHOT'O BPETYJIIOBAHHA HE MOTPEOyE 1 HE MOKE peani3yBaTH CYIIbHY CUCTEMY
0e3MeKOBUX 3aXO0/I1IB Y3/I0BXK YCi€l MOTEHIIHHOI JTiHiT po3MexyBaHHs. J{o1iibHa BUOIpKOBa, 30HAIbHA
MOJIeTIb, IO KOHIEHTPYE PECcypCcHd y TpPbOX TMPIOPUTETHUX KATErOpisiX 30H: IUISHKU JIiHIT
PO3MEXKYBaHHS 3 MiITBEPIKEHOIO a00 MPOrHO30BaHOK akTUBHICTIO [IPI" mpoTHBHMKA; MiAXOIU 110
BEIMKHX MicT — XapKiBCbKHUH, 3amopi3bkuil, XepcoHChbKUN Ta JIHINPOBCHKUI HANpPSMKH; 30HU
KPUTUYHOI  1HQPAaCTPyKTypH, HacamIepea CHepreTHka, BOJONOCTaYaHHA Ta  3ajli3HUYHI
By3sH [21-25].

Cmpameciunuii cenc ona Yxkpainu.

Peamizanis cucremu Oe3NeKOBUX TMOsCIB s YKpaiHM Mae II'Th B3a€MOIIOB’SI3aHUX
CTpaTeriyHuX e(eKTiB.

[lepimii — 3puB crieHapito “TIOB3y40i BIHN: HASIBHICTh CUCTEMH CTPUMYBAHHS, BUIAUMOT JUIs
MPOTUBHUKA Ta MIATBEPKEHOI MPAKTUKOIO BHUSBJICHHS 1 3HHINECHHS TMOPYIIHHUKIB, CYTTEBO
YCKIIQ/IHIOE CTPATETiI0 MIATPUMKH MOCTIHHOTO HANPYKEeHHs 0€3 MPsIMOi BiANOBIAAIBHOCTI.
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Jpyruii — 3MEHIICHHS HaBAaHTAXKEHHS Ha OCOOOBUH CKJIAJ: 3aMiHA YAaCTHHH JIFOACHKOTO
pecypcy TeXHIYHUMU 3ac00aMU JI03BOJISIE BUBUILHUTH 00€3/1aTHI MIAPO3IUIN IS THIIMX 3aBJIaHb i
3MEHIINTH KUTBKICTh BTPAT cepell 0cOO0BOTO CKIAAy MPUKOPIOHHHUX MiAPO3ILTIB.

Tperiit — “dikcamis” ne-pakro mexi 6e3 1 IOPUANIHOTO BU3HAHHS: CHCTEMa CTPUMYBAaHHS
MaTepiallbHO  TI03HAYa€ JIHII0O PO3MEXyBaHHS ©0e3 HeoOXimHocTi 1 AMIIIOMaTHYHOTO
odhopmiienns [22-25].

YerBepTuii eeKT — BUTpaI 4acy JUIst CTPATEriYHOTO BiTHOBIICHHS: 30€pEKEHHS KOHTPOJTIO HAJ|
JHIEI0 PO3MEXYBaHHS 0€3 BUCHAXIJIMBUX OOMOBMX 3ITKHEHB J03BOJISIE YKpaiHi 30cepenuTHcs Ha
B1IHOBJICHHI, N1€PE030pOEHH1 Ta MIATOTOBII JO MOXJIMBUX HOBHUX (pa3 koH(poHTAIII].

[I’stuii — curHanpHa (yHKIIS U1 NApTHEPIB Ta NMPOTUBHMKA: JEMOHCTpAllisl 3JaTHOCTI
CaMOCTIHHO KOHTpPOJIIOBATH BJIACHI KOPJOHU IOCHIIIOE€ TO3MUI[IOHYBaHHS YKpaiHW SIK HaAliHOro
cy0’ekTa MIDKHapOJHOI Oe3MeKH Ta 3HIKYE CHPUMHATTA 11 K “‘ciiabkoi JaHKW’, 110 MOTpedye
MOCTIHHOTO 30BHIIIHLOTO 3a0e3neueHHs [ 18—20].

Tab6amus 3. [lopiBHsIIBHA XapaKTEPUCTHKA TYPEIbKOi Ta MPOIIOHOBAHOT YKPAiHChKOT Mojieei

IMapameTp Typeuyuuna Ykpaina (mpomno3uitisi)
XapakxTep 3arpo3u MirpariiiHo-TepopucTHYHA BoenHo-mmBepciiiHa (iepxaBHa)
Tun crpuMyBaHHS [TacusHe (OeToH) AxTHBHE (TEXHOJIOTIsI + MOOUTBHICTb)
OcHoBa cucteMu ®dizuuHa iHPpacTpyKTypa CeHCOpHO-0e3MMiIOTHHI KOHTPOJIb
Jlorika mii TTonineiicoka BilicpkoBa
I'eorpadist oxorutennst | CymiabHa JTiHIS 30HaJIbHI OC3MEKOBI MOsiCH
PiBenp BoeHizarii Cepenniii MaxkcuMaibHUi

BucnoBku Ta pekomenaauii (Conclusion and Recommendations)

VY pe3ynbTari MpOBEACHOTO JOCIIHKEHHSI CUCTEMaTH30BAaHO HAYKOBHM aHali3 TYpPEUbKOTro
JOCBiy moOya0BH OaratopiBHEBOi CHCTeMH (I3UYHUX, IHKEHEPHHX Ta TEXHIYHHUX 3aco0iB
KOHTPOJIFO 1 CTpUMYBaHHS KopaoHy. Bcranomneno, mo ‘“Physical Border Security System” €
MIPUHIIAIIOBO HOBUM SIBHILIEM Y CYYacHIN MPaKTHUIll O€3MeKH KOPJOHIB — KiOep(hi3HIHOI CUCTEMOTO,
sIKa MEePEeTBOPIOE “CTiHY” 3 MACHUBHOI'O 1H)KEHEPHOro 00’€KTa HA aKTUBHY 1HTEJEKTyallbHy CUCTEMY
CUTYAIIHHOTO KOHTPOJIH0. KITI0UOBOIO apXITEKTYPHOIO OCOOIUBICTIO € HE SIKECh KOHKPETHE TEXHIYHE
pieHHs, a npUHUMI (YHKI[IOHATBHOI 1HTErpauii 4YOTUPHOX PIBHIB — (HI3MYHOTO CTPUMYBAHHS,
TEXHIYHOTO BUSBIEHHS, OE3MIJIOTHOTO MPOCTOPOBOIO KOHTPOJIIO Ta MOOITBHOIO pearyBaHHS — B
€IMHY KOMaHIHO-1IH(OpMaliiiHy CUCTEMY yTpaBIiHHS.

Amnani3 e(eKTUBHOCTI CUCTEMU BHSIBUB il CTPYKTYpHI CHJIbHI CTOpPOHHM Ta oOMmexeHHs. J[o
CWJIHUX CTOPIH HaJeXaTh: CYTTEBE CKOPOUYCHHS HECAHKI[IOHOBAHHMX IEPETUHIB Ha YKPIIUICHUX
JUISHKAaX; 3pOCTaHHS CHUTyaliiHOoi o00i3HaHocTi 0e3 BIAMOBIAHOTO 3POCTaHHS YHUCEIHHOCTI
nepcoHany; (OpMyBaHHS CTPATETiYHO KEPOBAHOTO Ta MPOTHO30BAHOTIO OE3MEKOBOIO MPOCTOPY.
OOMeXeHHSIMU €: HEpIBHOMIpHA e(DeKTUBHICTh Yepe3 pi3HUM piBEHb TEXHIYHOTO OCHAIICHHS Pi3HUX
JUISHOK;, KPUTHUYHA 3aJIeKHICTh BiJ O€3MepepBHOrO TEXHIYHOTO OOCIYyrOBYBaHHS; CKJIAIHICTh
MOBHOI[IHHOT'O MIOKPUTTS T1PCHKOro peibedy Ta ajanTtaliifHa aKTUBHICT Cy0’ €KTIB 3arpo3u.

[lopiBHsNBHMI aHaN3 BUSABUB, IO Typellbka CHCTeMa € HaiOuIbIl MaciiTaOHUM 3a
MPOTSDKHICTIO Ta HAMOLIBII JOKTPUHAIBHO OOIPYHTOBAHUM MPHUKIIAJ0M IHTETPOBAHOI TPUKOPIOHHOT
Oe3neku cepei CyyaCHHMX aHaioriB. Ha BiMiHY Bil MepeBaXHO PEAKTUBHUX Ta (pparMeHTapHHUX
MiAXOIB OLIBIIOCTI JAEpKaB, TypelbKka Mporpama peani3yeThCsl K CTpaTeridyHa JOBrOCTPOKOBA
1HIIIaTHBA 3 YCBIIOMJICHOIO apXiTEKTypOIO Ta (ha30BaHICTIO BIPOBAKEHHS.

OOrpyHTOBaHa KOHIICTITyallbHA MOJENh ajganTamii uis YKpaiHu 0a3yeTbCsi Ha MPUHIUIIL
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“eBOJIIOI], a HE KOMIIOBAaHHS : 3aMI03MUYEHHI apXiTEKTypHOI JIOTiKK 0araTOpiBHEBOCTI Ta iHTErparii
32 paJMKaJIbHOI aganTaiii KOHKPETHUX pIMIeHb 10 crenu(ikiu BOEHHO-IMWBEPCIHHUX 3arpos.
3amporoHoBaHa I 'SATHPiBHEBAa Mojenb  (iHKeHepHO-TaHMmadTHUH, CEHCOPHO-TEXHIUYHUM,
0e3MiIoTHUH, MOOITFHO-BOTHEBHI Ta KOMAaHIHO-aHAJTITHYHHUH PiBHI) BioOpaxxae yKpaiHChKi peail
3HAYHO TJMOIIE, HiX OyIb-sKe MexaHiuHe 3ano3udeHHs. OcoOIUBOIO BiJIMIHHICTIO € BOEHI30BAHHIMA
XapakTep CHUCTEMH BiJ| MOYATKy: Ha BIAMIHY BiJ IOJILIEHCHKOI JIOTIKH TYPEUbKOTrO IPOEKTY,
yKpalHChKa CUCTEMa BU3HAYAETHCS SIK OOHOBA.

Marepianu cTaTTi MOXKYTh OyTH KOPUCHUMHU JJISl OPTaHiB BICHKOBOTO YIPABIIHHS, CTPYKTYP
00OpOHHOTIO IJIAHYBAHHS, aHAJIITUYHUX LIEHTPIB CEKTOPY Oe3Ieku 1 000pOHH, a TAKOXK s (haxiBIIB
y cepl BO€HHOI JOKTpUHU Ta po3BUTKY cripomokHocTedl 3C VYkpainu. [lpaktuuna peamnizaiis
3arpornoOHOBAaHOI MOJIEN1 IOIUIbHA MICHs 3aKIHYEHHS rocTpoi (a3u KOHDIIKTY 1 Mae OyTH BKJIIOUYEHA
JI0 CUCTEMH JTIOKTPUHAIBHUX TOKYMEHTIB 3C YKpaiHu K €JeMEeHT HalllOHAJIbHOI CTpaTerii Oe3neKu.
[Tomanpiii AOCHIIKEHHS 3a HANpsIMOM CTaTTI BapTO 30CEPEIUTH Ha: pPO3pOOJIEHHI AETaTbHUX
TEXHIYHUX crienu@ikaiiil eIeMEHTIB CUCTEMH 3 ypaXyBaHHSM JIOCTYITHUX TEXHOJIOTTYHUX PECypCiB
VYkpainu; aHami3i qocBily MocTkoH(MIKTHUX AeMmapkauiiHux jdiHiil (Kopes, Kinp, KocoBo) s
BUSIBIICHHSI YPOKIB IOJI0 YIIPABIiHHS 0€3IIEKOBUM ITPOCTOPOM B YMOBAX 3aMOPOKEHOTO KOH(DITIKTY;
PO3pO0IEHHT METOJMYHOr0 arapary OLiHIOBaHHS e()eKTUBHOCTI CUCTEMU Ta KPUTEPIiB MOIepHi3alii
il OKpEeMUX KOMIIOHEHTIB.
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“Whoever wants peace, let him prepare for war”
Publius Flavius Vegetius Renatus

“A wall is not victory. A wall is a time for victory”

The Doctrine of Integrated Perimeter Defense (NATO, AJP-3.15)

“Real deterrence is not a weapon. It is a system that the enemy believes in”
Andriy Gnatov, Oleh Semeneko

Abstract. The relevance of the study is due to the need for scientific understanding of the
international experience of building multi-level integrated border security systems in the conditions
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of modern asymmetric threats and hybrid aggression. The Turkish project “Physical Border Security
System” (“Security Wall”) is one of the most large-scale, technologically rich and doctrinally justified
examples of the implementation of such a system in the modern world. The analysis of this experience
is of particular importance for Ukraine in the context of the ongoing Russian aggression and the need
to form an effective, long-term system for protecting state borders and demarcation zones. The
purpose of the article is a systematic scientific analysis of the Turkish experience in building a multi-
level system of physical, engineering and technical means of border control and containment,
identifying its structural components, effectiveness and limitations, as well as substantiating the
conceptual principles of adapting the aforementioned experience for the needs of the Armed Forces
of Ukraine. The main results of the study are: systematization of the architectural principles of the
Turkish “Security Wall”; analysis of the four functional levels of the system — physical, technical,
mobile and command and information; comparative analysis of the system’s effectiveness according
to key security indicators; development of a conceptual model for adapting the Turkish experience
for Ukraine, taking into account the military-sabotage specifics of threats. The article proves that for
Ukraine it is not advisable to directly copy the Turkish model, but rather its conceptual evolution
towards a more technological, mobile and militarized system of security belts along the contact line
and in critical infrastructure areas. The materials of the article can be useful for military command
bodies, analytical structures of the security and defense sector, as well as for specialists in defense
planning, military doctrine and development of capabilities of the Armed Forces of Ukraine.

Keywords: military security, integrated border protection system, multi-level deterrence
system, Turkish security experience, engineering barriers, sensor networks, unmanned systems,
adaptation to the conditions of Ukraine, security belt system, defense planning, Armed Forces of
Ukraine, hybrid threats, asymmetric deterrence, command and information integration.
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MeToa OLIHIOBAHHS CTAHY BOEHHO-€KOHOMIYHOI 0e3leKH Aep:;KaBU HA OCHOBI
HEYITKHMX OLiHOK PeCYPCHHUX MOKJINBOCTEH

Ioaina Tonok
KaHJIUAAT EKOHOMIUYHUX HAYK, CTApIINI HayKOBUH CIIBPOOITHUK
CTapUIil HAYKOBUH CHIBPOOITHUK
JlepaBHU HAYKOBO-/IOCIIITHUIN THCTUTYT BUIPOOYBaHb 1 cepTudikarii
030pO€HHS Ta BIICHKOBOI TEXHIKU
e-mail: tolok100@meta.ua
ORCID: 0000-0002-2481-8152

AHoTanisa. 3abe3neueHHs BOEHHO-EKOHOMIUHOI Oe3lekHu JepaBh B YMOBaxX CydyaCHHUX
BOEHHMX KOH(JIIKTIB € KIIOYOBUM 3aBJaHHSAM CHCTEMM HalloOHaIbHOI Oe3neku. PecypcHi
MOXJIMBOCT1 JIep)KaBH, a caMe: JIIOJChbKi, MarepiaabHi Ta (iHAHCOBI PECypCH, BU3HAYAIOTH il
3IaTHICTHh 70 BUKOHAHHS 3aBAaHb 000poHH. OJHAK TPaJWIliiiHI METOIU KUTBKICHOTO OIlIHFOBAHHS
CTaHy BOEHHO-EKOHOMIYHOI O€3MeKH He MTOBHOKO MIpOIO BPaXOBYIOTh HEBU3HAUCHICTh Ta HETOYHICTD
BXIJIHUX JIaHUX, TPUTAMaHHUX yMOBaM OOHOBOTO 3aCTOCYBaHHS. METOI0 CTAaTTi € PO3pOOJICHHS Ta
JNETATBHUN OMUC METOAY OIIHIOBAaHHS CTaHy BOEHHO-CKOHOMIUHOI O€3MEeKH JepiKaBH, IO
TPYHTYETHCS Ha BUKOPHUCTAHHI HEUITKHX OI[IHOK PECYPCHUX MOXJIMBOCTEH. MeTos peanizyeThecs B
YOTHUPH TIOCITITIOBHI €TaIM: MEePIINi — BU3HAUYCHHS HE0OX1THOTO PiBHS BOEHHO-EKOHOMIYHOT O€3ITeKH
Ta BUMOT JI0 PECYpPCHOr0 3a0e3MEeUeHHS; NPYruil — OLIIHIOBAHHS CTaHy PECYPCHHUX MOXIJIUBOCTEH
JIEp’)KaBU 3a CKJIAJOBUMHU PECYpPCHOI 3a0e3MeueHOCTi; TpeTii — (GopMyBaHHS HEUITKOI IIKaIW
OIIIHIOBaHHS PIBHS BOEHHO-CKOHOMIYHOI O€3TEKH Ta OI[IHIOBaHHS YYTJIUBOCTI OTPUMAHUX OIIHOK;
YeTBEpTUH — OI[IHIOBAHHS JOCTAaTHOCTI PECYpPCHHX MOXKIJIMBOCTEH AepkaBu JUid 3a0e3MedeHHS
HEOOX1IHOrO TOKa3HHUKAa BOEHHO-EKOHOMIYHOI Oe3neku. 3ampornoHOBaHUM METOJ J103BOJISIE
KUIBKICHO OI[IHUTH PIBEHb BOEHHO-CKOHOMIYHOI O€3MEKH 3 YpaXyBaHHIM HEYITKOCTI BX1IHUX JIaHUX,
BU3HAYUTH BIAXWICHHS (aKTUYHHUX MMOKA3HUKIB PECYpCHOT0 3a0e3MeYeHHs B/l HEOOX1THUX, a TAKOXK
chopMyBaTH peKOMEHAIli Al OpraHiB JAep>KaBHOTO ympaBiiHHSA. MeTos mpouiioB anpobaiio Ha
MPUKIAl OLIHIOBAHHS PECYPCHUX MOXJIMBOCTEH YKpaiHW, IO MIATBEPKYE HOro MNpPaKTUYHY
3HAYYIIICTh IS IUIaHYBaHHSI 000POHHUX PECypCiB Ta BUPOOJICHHS YIPABIIHCHKUX PIIIICHb.

KirouoBi cioBa: BoeHHO-eKOHOMIYHA Oe€3MeKa, PECypcHI MOXKJIMBOCTI JIep>KaBH, HEUITKi
MHO>KMHM, HEUITKI OLIIHKH, METO/1 OLIIHIOBAaHHS, JIFOJICbKI pecypcH, MaTepiajibHi pecypcH, (iHaHCOBI
pecypcH, piBeHb Oe3mneku, OOOpOHHHWI MOTEHINal, CTYMiHb HAaNpYXEHOCTI OOCTaHOBKH, MapHi
MOPIBHSHHSL.

Beryn (Introduction)

Boenno-exonomiuna Oesneka (BEDB) nepkaBu € ofHieo 13 HaBaKIUBINIUX CKIaJ0BUX
CHCTEMHU HalllOHAJIbHOI OE€3MEeKH Ta BU3HAYAE 3/IATHICTH JIEpXKaBU MPOTHUCTOATH 30BHIIIHIM Ta
BHYTPIIIHIM 3arpo3aM 3aBAsKH €(pEeKTHBHOMY BUKOPHCTAHHIO HASIBHUX PECYPCHUX MOXJIUBOCTEH.
[Ipobnemaruka orjiHoBaHHs craHy BEDB HaOyBae 0coOnuBOi akTyaJbHOCTI B yMOBaX TPHUBAIMX
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BOEHHUX KOH(QJIIKTIB, 30KpeMa IIUPOKOMACIITAOHOTO BTOPTHEHHS POCichbKOi (eneparltii B YKpainy,
po3nouatoro y 2022 porii, siKke IeMOHCTPYE, IO 3aTHICTh JEpKaBU MOOLTI3yBaTH Ta €(PEKTHBHO
BUKOPHMCTATH HAsBHI pecypcH 0e3MocepeIHbO BU3HAYAE PE3YJIbTAT 30pPOMHOr0 MPOTHCTOsTHHS [ 1-5].

Tpaguuiiiauii miaxix go ouintoBanHs BED 6a3zyerscst Ha mopiBHAHHI (DaKTUYHUX TTOKA3HUKIB
pecypcHoOro 3a0e3neueHHs 3 HOPMAaTHBHO BH3HaYeHMMH a0o0 IUIaHOBUMH. BomHouac B ymoBax
peanbHOro 3acTOCYBaHHS 30pOMHMX CHIJI BXITHI JaHi IOJO CTaHy PECYpCiB XapaKTEePH3YIOTHCS
CYTTEBOIO HEBU3HAUEHICTIO, a IPOIIEC YXBAJIICHHS PillIeHb BiAOyBa€ThCs B yMOBax Ae(ilUTy Yacy Ta
iHpopmaniiinoi HenmoBHOTH. Lle 3ymMOBIIO€ HEOOXiAHICTH PO3POOICHHS METOJIB OLIHIOBAHHS, IO
BpPaxOBYIOTh HEUITKICTh 1H(opMallii Ta 3a0e31neuyoTh OTPUMaHHS CTIMKMX OLIHOK HaBITh 32 YMOB
BapIaTUBHOCTI BXIIHUX HaHUX [6—9]. MeTo/m0M0riYHy OCHOBY HEYITKOTO MOJEIIOBAHHS 3aKJIaJiu
npaui JI. 3age [10], po3BuHEH1 A7 3a7ja4 BOEHHO-€KOHOMIYHOT'O aHaJIi3y Y poOOTaxX BITYM3HSHUX Ta
3apyOikHuX jochmigHukiB [11-15]. 3acTocyBaHHs amapaTy HEYITKUX MHOXHH JI03BOJISLE
(dopMaizyBaTH SIKICHI €KCIIEPTHI OLIIHKH, BPaXOBYBaTH PO3MHTICTh MEX MK PIBHSIMH Oe3MeKH Ta
3abe3nevyBaTu po3poOJICHHS aHATITUYHO OOIPYHTOBAHHUX YIPaBIiHCHKUX pekomenmaitiit [ 16—20].

Metoro ctarTi € po3pobsieHHS Ta AETaJbHUN ONUC METO/AY OLIHIOBAaHHS CTaHy BOEHHO-
€KOHOMIYHOT O€3MeKH JIep>KaBy Ha OCHOBI HEYITKUX OILIIHOK PECYPCHUX MOXJIMBOCTEH, 110 BKIIIOUAE
BH3HaueHHs1 HeoOxigHoro piBHsS BED, oriHiOBaHHS CTaHy peCypCHUX MOMXJIMBOCTEH 3a BCIMa
CKJIa/IOBUMH, (OPMYBAHHSI HEUITKOI IIKaJIM OILIIHIOBAHHS Ta BU3HAYEHHS JIOCTaTHOCTI PECYPCHHX
MOXJITMBOCTEH /17151 3a0€3TMeUeHHS 3aJaHOTO PIBHS O€3MEKH.

Martepianu Ta meroau (Materials and Methods)

TeopeTnyHOI0 OCHOBOIO PO3POOJICHOT0 METO/TY € arapat HEYITKUX MHOXHH Ta HEYITKOT JIOT1KH
[10, 11], meroau GaraToKpuTEpialbHOTO aHATI3y Ta MmomapHoro nopiBHsHHS [21], Teopis iepapxii
Caari [22], a Tak0oK METO/IOJIOTIS OLIHIOBAHHS PECYPCHOTro 3abe3neueHHs 000poHHOI chepu [1-5].
[Hdopmartiiiny 6a3y MeToay GOpMYIOTh: CTATUCTUYHI 1aHi Jlep)KaBHOI CITyKOH CTaTUCTUKK Y KpaiHU
I10JI0 CTAaHY JIFOJICBKUX, MaTepialbHUX 1 (IHAHCOBUX PECYPCIB; HOPMATHUBHO-TIPABOBI aKTH y cdepi
00OpOHHOTO TUTAHYBAHHS Ta BU3HAYCHHS NoKa3HMKIB BEDB; pe3ynpTat eKCcriepTHOTO OIiHIOBaHHS
CKJIAJIOBUX PECYPCHOTO 3a0C3MCUCHHS;, aHAIITHYHI Marepianu L{eHTpaibHOro HayKOBO-JOCIIITHOTO
iHcTUTYTYy 30poitHux Cun Ykpainu. Meron OyIyeThCcs Ha MPUHITUIIAX CHCTEMHOCTI (BpaxyBaHHS
BCIX BHJIB PECYpCHOro 3a0e3IeueHHs), KOMIUICKCHOCTI (iHTerpamisi KUIbKICHHMX Ta SKICHHUX
MMOKa3HUKIB), HEYITKOCTI (BUKOPHCTaHHS (YHKII HaJISKHOCTI I OMHCY HEBU3HAYEHOCTI),
aJanTHUBHOCTI (MOXJIMBICTh KOPHWTYBAaHHS BHMOT JIO PECypCiB BIAMOBITHO JO 3MiHU BOEHHO-
MOJITUYHOT 0OCTaHOBKHM) Ta Bepr(PiKOBAHOCTI (OIIHKA YYTIUBOCTI PE3ybTaTIB 10 Bapiallii BXiTHUX
nanux). CTpYKTYpHO METOJl pealli3yeThCs Y YOTUPU TIOCHIJOBHI B3a€MOIIOB’sI3aHI €TaIy, IO
OXOIUTIOIOTH BECHh LIUKJI: BiJl BU3HAYECHHS NUILOBUX MMOoKa3sHUKIB BED 110 omiHOBaHHA BiAIOBIIHOCTI
(aKTHYHOTO CTaHy BCTAHOBJICHUM BUMOTaM 1 (GOpMyBaHHs YIIPaBIiHCHKUX PEKOMEHIAIIIN.

PesyabTaTn (Results)

Po3poGiiennii MeTo 1 OLiHIOBaHHS CTaHY BOEHHO-EKOHOMIYHOT O€3IEKH JIep)KaBU CKJITAETHCS
3 YOTHPHOX OCHOBHMX €TaliB. 3arajibHy CTPYKTYpy METOJy 3a HepIIuM Ta APYTHMM eTaramu
BiJI0OpakeHO Ha pHc. 1, 3a TpeTiM Ta 4eTBepTUM — Ha puc. 2. Hirkdye HaBeJeHO JIeTaabHUM omuc
KO>KHOTO eTary.

Eman 1. Busnauenns neobxiono2o pieHs 60EHHO-eKOHOMIUHOI Oe3neKu oepacasu ma umoe 0o
11020 pecypCcHO20 3a0e3neyeHHsl.

[epmmii etan € BUXITHUM JUIs BCbOTO METOAY M CIpsMOBaHUM Ha (opmaiizalilo BUMOT 0
piBass BEB Ta pecypcHoro 3abesnedeHHs, HEOOXIJHOro JuIs peanii3alii 3aBJaHb OOOpPOHH Ha
BHU3HAYCHUH Yac abo TutaHoBui mepion T.

bnox 1.1. Dopmysanns eumoe 0o pisns BEB na uac (t), nepioo (T).

Ha ocHoBi anamizy BoeHHO-momiTuyHOi oOctaHoBku (BIIO) B mepkaBi Ta HaBKOIO Hei
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BU3HAYAETHCS MEPeNiK HalOLIbII IMOBIPHHX 3arpo3 HaIllOHANBHIN Oe3neri YKpaiHu Ta OLiHIOIOTHCS
Koe(iIEHTH CTeneHs: HanpykeHocTi ooctaHOBKH K(t) /U1 KOKHOrO 94acoBOro 3pi3y t BIPOJOBK
wiaHoBoro ropu3oHty T. Lli kxoedimieHTH BigoOpakaloTh BIAHOCHY IHTEHCHBHICTH TOTPEO Yy
pecypcHOMY 3a0e3IedeHHi Ta € (PYHKIIIE€I0 TPOrHO30BAHOT JMHAMIKH KOHDITIKTY.

HeoOxinuuii pisens BED Ha wac t Bu3HauaeThes 3a hopmMyIioro:

W 0 = k(t)-W 507,
ne k(t) — xapakTepucTHKka cTeneHs HanpykeHocTi 00cTaHoBKH Ha 4ac t; W %22(T) —MaKkCHMaIbHO
HeoOXximuui piBeHb BEDB ns BUKOHAHHS MakKCHMalbHOI KIJTBKOCTI 3aBIaHb IMPOTITOM YCHOTO
1aHoBOTO Topu3onTy T, W “*(T) € [0;1].

MaxkcumanbHo HeoOxigHuil piBeHb BEDB Bu3HauaeThcs, BUXOAAYM 3 aHaNi3y HaWOUIbII
HECTIPUATIMBUX CIICHAPIIB PO3BUTKY BOEHHO-CTPATETIYHOT OOCTAaHOBKH, Ta 3a/Ia€ThCS HOPMATHUBHO
abo Ha mijAcTaBl pe3yJbTaTIB CTPATETTYHOTO MJIaHYBAaHHS. XapaKTepUCTUKA CTEIEHsS] HAPYKEHOCT1
k(t) onmcyeTbes (QYHKIIIERO, 10 BPaXOBYE MPOTHO30BAHY TUHAMIKY KOH(IIKTY, CE30HHI (haKTopH,
PECYpCHI IMKIIU Ta 30BHIIIHI YMHHUKY BIUMBY, mipu 1bomy K(t) €[0;1], ne 3navenns 1 Biamoinae
MaKCHMaJIbHIN HAMpy>KEHOCTI.

bnok 1.2. @opmysannsa eumoz 00 pecypcrozo 3aoe3neuennsn eusnauenozo piena BEB na vac
(1), nepioo (7).

Ha miacraBi Bu3HaueHoro HeoOximHoro piBHsS BEDB 3aiiicHIOE€TBCS YTOYHEHHSI BHMOT [0
pecypcHOro 3a0e3reueHHs 3a CKIaJI0BUMH PI3HUX BUIIB PecypciB: JoAckkuX (i=1), MarepialbHIX
(i=2) ta pinancosux (i=3).

JI1s1 KOSKHOTO BHy PECYPCiB BUALIAIOTHCA |- (imroachki: | € [1; J]), I-i (marepianshi: |€[1;L])
ta d-i (pinancosi: d€[1; D]) ckimanosi pecypcHoro 3abesmneucHns. KoxkHiil CKIagoBiii BiamoBigae
3ammaHoBaHuil (HeoOXinHuit) pienb 3a6esneuenocti £ |“’” €[0;1], mo po3paxoByeThes Ha gac t

a00 TJIaHOBUN TOPU3OHT .

BuzHauenHs BUMOT 710 peCypCHOTO 3a0€3MeUeHHS] BUKOHYETHCS B TaKiil MOCIIJOBHOCTI:

1) AHami3yroThes CKJIaI0Bi JIFOJCHKUX, MaTepiallbHUX Ta (iHAHCOBUX PeCypCiB (HAIPHUKIALT:
YUCENBHICTh OCOOOBOTO CKJIAAy pI3HUX BIKOBHUX KarTeropii, 3amacu OoenmpumaciB, MaIUBHO-
MAaCTWJILHUX MaTepiaiiB, MEIMYHUX 3ac001B, (DIHAHCOBI pe3epBH, OOOPOHHI BUTPATH).

2) Jlns KOXKHO1 CKJIaJOBOI BCTAHOBIIIOIOTHCS Bark w ’j““’ﬁ,w ;“”5,W ’k“”ﬁ , IO BiIOOpaXkaroTh i

BIIHOCHY BaXXJIMBICTB JUIsl 3a0e31eueHHs 3ajanoro piBHs BEDB y meBHiii onepariiiHiii o0CcTaHOBIII.
Cymu Bar 3a KO)KHUM BHJIOM PECYPCIB HOPMYIOTBHCS JIO OJIMHUIILI.

3) ®opmyroTbes pedepeHTHI Tabluill BUMOT J0 PECypcHOi 3a0e3MeueHOCT! CKIIaJOBUX YCiX
TPhOX BHIIB pPECypCiB Ha BU3HA4YeHWH yac { a00 TUIAHOBUH TOPU3OHT T, MO € OCHOBOK JUIS
MOJIAJIBIIIOTO TIOPIBHSIHHS 3 (DAKTHYHUM CTAHOM.

Ta6muusa 1. CtpykTypa Ta mapameTpu HeoOXiIHOTO pecypcHoro 3ade3neuenns pisHs BEb

CrxiaoBi
No Crrazi0Bi moackkux pecypeis /| Bumoru No Matepiansanx | BUMOrH No CkrnazioBi ¢ iHaHCOBUX pecypciB / Bumoru
- Tokasuuku W j meobx | | pecypciB/ |w | neobx | Hoxasuuku w k neobx
IToka3HuKH

1 Bin 18 10 27 pokiB, MJIH YOI 14,67 1 Texuiuni 0,9 1 (3anacu HauiOHANBHOT BAKOTH, TPJI IPH 13,5

2 Bizt 27 110 45 poKiB, MJIH 90T 9,86 2 | Marepianbhi 0,9 2 Bamoi 3anacu, mupa gon CIIA 39,67

3 Bin 45 10 60 pokiB, MJIH YO 2,35 3 | Tponosonbui 0,95 3 3anacy LiHHUX METAIB, TOH 31,2

4 |aucemnicts 3C Yipainu, uc won| 854,54 4 Memuuni 0,85 4 3amnacy LIHHKUX ManepiB, MIPA J0JT 15,67

G | HCCTPHICTE MVTOTOBICHOTO 967,34 | 5 T 0,95 5 OGpOHHI BUTPATH, MJIPA 10T 11,7

pe3epBy, THC 4O
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Pucynok 1. 3aranbHa cTpyKTypa MeTony oiiHtoBanHs ctany BEB nepixasu (etanu 1-2)
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Pucynok 2. 3aranbHa CTpyKTypa MeToy oiiHtoBanHs crany BED nepixasu (etanu 3—4)
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Eman 2. Oyinosannus cmamny pecypcHux Moxicaugocmeti 0epircasu 3a CKIado8UMU pecypcHoi
3a6e3neuenocmi 60EHHO-eKOHOMIUHOL Oe3neKu 0epicasu.

Jlpyruii eTan cupsiMOBaHUI Ha 30MPaHHS, CHCTEMAaTH3aIlil0 Ta OI[IHIOBAHHS (PaKTUIHOTO CTaHy
pPECYpCHUX MOXJIMBOCTEH JIepXKaBU 3a BCiMa CKIAJOBUMHU TPHOX BHIIB PECYpPCIB: JIOACHKHUX,
MaTepialbHuX 1 (hiHaHCOBUX. ETam ckiafaeTbes 3 TBOX OCHOBHUX OJIOKIB.

bnok 2.1. 36upanna ma amanizyeanHsa GUXIOHUX OAHUX WLO00 (PAKMUUHUX DPeCYPCHUX
MOMHCTUBOCMEN 0EPIHCABU 3A U3HAYEHUMU CKIAO08UMU PeCyPCHOT 3ade3neueHocmi.

®opmyeTbes epyna komnemenmuux excnepmie § = 1,G s TPOBENEHHS IPOLELYD
OLIIHIOBAaHHS Ta mopiBHSHHA. CKiaa Trpynu BKIOYae (axiBLiB y raiay3l BOEHHOI €KOHOMIKH,
000POHHOT0 TUTAHYBaHHS Ta YIpaBIiHHS pecypcamu. [lapanenbHo 3/11iCHIOETHCS 30MpaHHs Ta aHaJI3
HasIBHOI CTaTUCTUYHOI 1H(opMaLlii 1010 (PaKTUUYHUX PECYPCHUX MOKIMBOCTEN JIEpKaBU.

JIist BU3HAYEHHS Bar CKJIaJ0BUX KOKHOTO BHUIY PECYpPCIB 3aCTOCOBYETHCS METOJ MOMapHHUX
MOpiBHAHB. DOPMYETHCSI MATPHUILIS TOMAPHUX TTOPIBHSAHD CKIIAJOBUX BUIY PECYPCIB, €IEMEHTH SKOI
@ S BIIIOBIAAIOTH OLIHII BIJHOCHOI BaKIIMBOCTI M-1 CKJIaJ0BOi NOPIBHAHO 3 N-10 'y (OpMai3oBaHii
BEepOATLHO-YMCIIOBIN IIKai:

1, sxkwo M—a ma N—a ckiado8a Maromv 0OHAKOBE 3HAYECHHSL,

3, aKwo M—a ckradosa HesHayHo axciusiwie N —i cKIadosor;
a {1 gm=15 Ko M—a ckradosa eajcugivie N—i cK1ad06oL;

7, aKkwo M—a cK1a008a 3HA4YHO sadxciusiuie N—i CKIa00soi,

9, axkwo M—a ckradosa abcomomuo axciusiwe N—i CKIa008oi.

KoedimienTn Brmamy (Barm) o KO>XHOI CKJIaI0BOi BULy PECYPCIB Y 3arajJbHUN MOKa3HUK PIBHS
3a0€3MeYeHOCTI 3a IIUM BUJIOM PECYPCiB BH3HAYAIOTHCS HAa OCHOBI HOPMAaJli30BaHUX PE3YJIbTATIB
MONapHUX MOPIBHAHB, IPUIOMY O E"j’ Lkymn o Za ?j’ Lkymn = 1.

ink

30upaHHs1, aHATI3yBaHHs, CUCTEMAaTH3allis Ta OLIHIOBAaHHS (PaKTUYHUX MOKA3HUKIB PECYpPCHOT
3a0€3MeYeHOCTI 3a CKIIAJJOBUMHU PECYPCIB BUKOHYETHCS TIPOTATOM TJIAHOBOT'O TOPU30HTY a00 Ha Yac
omiHtoBaHHs. ®DakTU4YHI 3HAYEHHS IIOKA3HUKIB 3alUCYIOThCI 5K W qu‘"””, w ?’“"”’,W [{’“"’” Ta

1neobx

MOPIBHIOKOTHCS 3 HEOOXIMHUME W {7V

bnok 2.2. Ouinroeanns pignie 3adezneueHocmi pecypcamu pizHUX 6uoié Ha NAAHOBUI YaC
(nepiod).

OriHka piBHS peCypCHOI 3a0€3MEUEHOCTI j-i CKIIaJ0BOI JIIOACHKHX pecypciB (aHamoriyto — I-i
MmaTepianbHoi Ta O-1 (iHAHCOBOI CKJIaJ0BOI) BHU3HAYAETHCSA IUIIXOM IMOPIBHSAHHS (aKTHYHHX 1
HEOOX1IHMX ITOKA3HUKIB:

Gaxm Heobx . i
SAKIIO (W i Lk W iLk )21, Tomi A ,-,.,k=1,
axm Heobx : _ paxm Heobx

SIKIIO (W itk /W ok )<l, Toxmi A ik= Wik /W ik

3aranbHUI MOKa3HUK PIBHS PECYPCHOI 3a0€31eUeHOCT] 3a CKIaIOBUMHU KOXKHOT'O BUJLY PECYpCiB
PO3PaXOBYETHCS K 3Ba’KEHA CyMa OI[IHOK BIAMOBIIHUX CKJIAJ0BUX:

R
E J':za j-Aj:>Ei:1=ZEJ_
! j
R |
EIZIZaI.AIDEiZZZIZEI :E?:;,;MZZAIEI
i

R
Ekzzk:a k~Ak:Eiz3=Zk:Ek

Jns popMyBaHHS iHTErpajJbHOrO (3arajlbHOr0) MOKa3HHWKAa (PAKTUYHOIO PIBHS PECYpPCHOI
3abe3neueHocti BEB nep:kaBu 3acTOCOBY€TBHCS aJUTHBHA 3ropTKa 3 BaroBUMH Koe(illieHTaMu
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1 . .
ﬁizg.z,w, > 4, =1 BUIIB pecypciB:
g i
| |
ox__ 6. paxm__ pax
E lgte)oTx_Zﬂ/ i'E 7eox’ E (t;sz_Zﬂ/ i'E ia m,
I I
ne A, — Barosi Koedili€eHTH TPbOX BUIIB PECYpCiB y 3araJbHOMY IOKa3HHUKY PIBHS PeCypcHOi

3abe3neueHocti BED, 1mo BH3HAUalOTHCSI METOJIOM IMOMAPHUX MOPIBHIHBb Ta HOPMYIOTHCS TaK, IO
Z A, =1
i

PexomenoBaHi 3HaueHHS BaroBUX KOeQilli€HTIB BUAIB PECYPCIB:

JUTst TIOAChKUX — A1 = 0,38, mia marepianbHux — A2 = 0,26, s pinancoBux — As = 0,36.

Axo GakTUYHUN TTOKAa3HUK 3a0€3MEeYEHOCTI OKPEMHUM BHJIOM PECYPCIB 3HIIKYETHCS HIDKYE
JOMYCTUMOI M€, BHM3HAYA€ThCS KOEQILIEHT JOMYCTUMOIO BIAXWIEHHS, 1 3A1HCHIOEThCS
nepepaxyHOK BUMOT JI0 PECYPCHOTO 3a0€3MEUCHHS 3 YpaxyBaHHSIM MOTOYHOT 00cTaHoBKH. [Ipukima
pe3yabTaTiB po3paxyHKy MOKa3aHO y TaOnuIsiX Ha puc. 1 Ta puc. 2.

Eman 3. Ouinweanns piena (cmamny) 60EHHO-eKOHOMIUHOI 0Oe3neKku oOepircasu 3da
NOKA3HUKAMU pecypcHoi 3ade3neuenocmi cmanom Ha uac t aovo nepioo T.

Tperiii eranm € KJIIOYOBUM Ui OTpUMaHHA KulbkicHOI ouiHku piBHS BEDB 3 ypaxyBanusm
HEYITKOCTI BXIJIHUX JaHuX. BiH CKIamaeTscs 3 TpboX OJIOKIB.

bnoxk 3.1. Ouintoseannsa gpakmuunozo cmany pecypchoi zavezneuenocmi BEB Oepotcasu 3a
Pi3HUMU udamu pecypcie 3a HeUimKO-MHOMCUHHUMU WKATAMU.

Jlst OLIIHIOBAHHS PIBHIB PECYpCHOI 3a0e3MEeUeHOCTI 3aCTOCOBYIOTHCS HEUITKI MHOKHHH 3
dbyHKIisIMA HanexHOCT1 ((E). BusHadaroTees 1M°ITh PIBHIB CTaHY pecypcHoi 3abe3nedeHocti BEb
JiepKaBu:

E' — naiiripmmii piBeHb: KPUTUYHO HU3BKUH PIBEHb PECYpPCHOTO 3a0e3IMEUeHHs, TPU STKOMY
BUKOHAHHS OCHOBHUX 3aBJaHb 0OOPOHU MPAKTHYHO HEMOXKIIUBE;

E? — HenmocTaTHiN piBeHb: pecypcHe 3a0e3IeueHHs 3HAYHO HIDKYE HEOOXITHOTO, 3aBJIaHHS
00OpOHH MOXYTh BUKOHYBATHCS JIUIIIE YACTKOBO;

E® — cepenmnili piBeHBb: pecypcHe 3a0e3IeuUeHHs BIANOBITA€E MIHIMAJIBHO JOMYCTUMOMY,
3aB/IaHHS 000POHU BUKOHYIOTHCS 3 CYTTEBUMH OOMEKEHHSIMU;

E* — mocratHiil piBeHb: pecypcHe 3a0e3eUeHHs BiANOBIa€ BU3HAYCHUM BUMOTaM, 3aBJIaHHS
000pPOHM BUKOHYIOTHCS B [IOBHOMY 00Cs31;

E® — naiikpammuii piBeHb: pecypcHe 3a0e3INedueHHs NepeBUIlye HEOOX1THUI piBEHb, JAepKaBa
Mae pe3epBHUI MOTEHIIIaN ISl HApOILyBaHHS 3yCHJIb.

[lkany OLiHIOBAHHS JOCTATHOCTI PECYPCHOI 3a0e3MeueHOCTi JUIsi KOKHOTO BHJIY pPecypciB
OyIyl0TbCsS Ha OCHOBI TpameuienoaioHux abo TPUKYTHUX (YHKIIH HAJEKHOCTI HEUITKOTO YHCIA.
Heuitke umciio 3amaeTbes napamerpami (@, b, ¢, d), xe [a, d] = n — Hociit HewiTkoro uncia, [b, €] =
I — iBa Ta mpaBa OOKOBI T'JIKK (QYHKIIT TpUHATIEKHOCTI. DYHKIIIT TPUHATIEKHOCTI BU3HAYAIOTHCA 32
bopmynamu:

w)=X2 u(n=27%

[Ikanu o1iHIOBaHHS € CIIeU(PIYHUMU JJIS KOKHOTO BUJLy pecypciB (JIFOCHKHUX, MaTepilajibHUX,
¢biHaHCOBUX) Ta OYAYIOTBCS METOIOM EKCHEPTHOTO OMHMTYBAaHHSA 3 ypaxXyBaHHSIM OCOOIMBOCTEH
noOynoBu mkan XappidnrroHa. Ilapamerpu (yHKUiH MPUHANEKHOCTI JUISI KOXKHOTO PpIiBHSA
BHU3HAYAIOTHCA Ha OCHOBI CTATUCTUYHUX JAHUX, HOPMATUBHHUX JOKYMEHTIB Ta €KCIIEPTHUX OIIHOK.

bnoxk 3.2. Ouintoeannsa yymaueocmi OmMpumManHux oOuiHOK 00 3MiH (Ko1ueams) aodo
MOMHCTUGUX HEMOUHOCMEN 6XIOHUX OAHUX.

Bu3HaueHHsT MOXKJIMBUX BiJIXWUJIEHb (HETOUHOCTEH) OLIHOK pecypcHoi 3abe3nedeHocti A E
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co 1 5 g g co . .
3iliCHIOETBCS 3a popmyioro: A E . = . Y| ——= |, Ae N g — HOCiii HeYiTKOro YKCa, I g— OOKOBI
1

Tk QyHKIIT TPUHATIEKHOCTI Tt §-1 CKI1aI0BOi.

Jlani mepeBips€eTbcs yMOBa y(E Pumy AE )(1. SIKIo ymMOBa BHKOHYETBCSI, TOJI OI[IHKA
piBHS pecypcHOI 3a0e3MeueHOCTi HeuyTanBa 10 KOJIMBAHb BXIIHUX JaHUX (PO3MHUTA), TOOTO MOXKe
3MIHIOBATH CBil cTaH. SIKIIO yMOBa HE BUKOHYETBCS, TOJII OIIHKAa HEYyTIWBa (crana), TOOTO
pe3ynbTaT He 3MIHUTBHCS 3a HAsIBHOTO KoedillieHTa po3MUTOCTI A E | .

Ha miacraBi oTpuMaHuX pe3ynbTaTiB MPOBOIUTHCS MPOLEAypa MATEMaTUYHOIO BUOOPY PIBHS
(cTany) pecypcHOi 3a0e3Me4yeHOCTi PI3HMX BHJIB Ha yac t a00 TUTAHOBHM TOPU3OHT 1 TMpHU
BapiaTUBHOCTI Koe(illeHTa pO3MUTOCTI 00 HOro YyTIAMBOCTI JI0 3MIH BXIJJHUX JaHHX.

bnok 3.3. Buznauennsa cmamny (piéHs) 60CHHO-EKOHOMIYHOT Oe3neKU 0eprHcasu HA OCHOGL
OUIHOK PigHI6 3a0e3neueHocmi pecypcamu pizHUX 6UOI6.

3aranbHuii piBeHb (ctan) BED nepxaBu Ha yac t a0o mimaHOBU TOPU30HT | BU3HAYAETHCS SIK
BIIHOIIIEHHS 3BAXKEHOT CyMH (DaKTHYHUX TTOKA3HUKIB 3a0€31eUEHOCTI JI0 BIAMOBITHOT 3BaKEHOI CYMH

|
daem Z y - E :])mcm

HEOOXITHMX TOKA3HUKIB: \\ srs_ Elny 4 , € Efz‘;")’" Ta E{‘(e{’)ﬁ" — (¢akTh4HUI Ta
oT— neoox |
E, 6
(T) ﬂ/ -‘E{IEDX
24
HEOOXIJHUH 1HTerpajbHl IOKAa3HUKHU PECypCHOI 3a0e3NeueHOCTi BIANOBIIHO; A, — Barosi

Koe(iIieHTH BUIIB PECYPCIB.
Otpumane 3nadenHs W ““?(T") iHTepnpeTyeThCs BifMOBIAHO O HEYITKOT KA OLliHIOBAHHS

ctrany BEB nepxaBu (Omok 4.1). YV pa3i HeoOXiAHOCTI YTOYHEHHS KOCQIIIEHTIB CTEIMCHS
HaIpy’>XKeHOCTI O0OCTAaHOBKH 3IIHCHIOETBCS TepepaxyHOK HeoOximHoro piBHs BEB Ha wac
ouintoBanus: W "= K(t)-W "“(T).

Eman 4. Oyinoeanua oocmamuocmi pecypCHUx ModiCIu8ocmell oeparcasu 0ns 3a0e3neqents
Heobxionoeo nokazuuxa BED.

UYerBepTuil, 3aBepliaibHUN €Tall METOAY, CIPSMOBAHUN Ha (OpPMyBaHHS BHCHOBKY I0J0
BiAmoBiHOCTI (akTruHoro piBHsA BEB HeoOXimHoMy Ta BUPOOICHHS pEKOMEHJAIlNA JJI OpraHiB
JIepKABHOTO YIIPABIIIHHSL.

brok 4.1. Oyinwoeanns (ymounenus) wxanu nokaswuxa BEB Oepowcasu 3a nokaznuxamu
00CMAamHoOCmi pecypCHUX MOACIUBOCMEU HA YAC L.

dopmyeThes 1IKana oIiHoBaHHs noka3Huka BED nep:kaBu Ha OCHOBI HEUITKHUX OI[IHOK HOTrO
ctany (piBHsl). BusHauatotscst 1’ s1Th rpaganiii crany BEb: Wi — nyxe uusbkuit, W> — Hu3bKuit, Ws —
cepenniii, W: — nocraTHiii, Ws — Bucokuil. BinmoBigHi GyHKIIIT NPUHANEKHOCTI HEUITKUX MHOKUH
OyIyt0ThCs SIK Tpanemuienoaioni ¢Gyukiii y npocropi 3uauens W [0;1].

Po3paxyHOK CTyNeHs HajJeKHOCTi oTpumaHoro 3HadeHHs W ““*(T) 1o omHOro 3i cTaHis

BUKOHY€TLCA 3a (bOpMy.]'IOIOZ
naowuna X NI,

A=
" nrowuna X, NI,

ne I1; ta Il — ¢yHKUii TpUHATEXKHOCTI ABOX CyMDKHMX piBHIB BEDB, Mk sikumu posramoBaHe
po3paxoBane 3HaueHH W.

Skmo A: > A2 — piBedb BED Bianosinae crany ta W ,,,€1 (HKuMii piBeHb); KO A < A2 —
piBens BED Binnosinae crany Togi W ,,.€ 2 (BUIIMI PIBEHB).

brox 4.2. Oyinweanus uymaugocmi oyinku piewsi BEBF 0o 3min 6xiOHux oanux ma

CcmMaobibHOCMI YX8AeHHS PilleHb HA OCHOBI HbO2O.
Busnauaerbest po3muticts ouiHku piBHs BEB nepxasu 3a gpopmyiioro:
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1

1 8(n —r
AW =259 9|

Jlani nepeBips€eTbesi yMOBa y(\N qb“"'"irAW)(l:
- ,u(W ¢“Km(E Jaem ))zvar — YyTJMBa 0 3MiH BXiJHUX JAHUX, TOOTO pilIEHHS HECTAOLIbHE.

Po3pobmnstoThest pekoMeHalii 00 YXBaJICHHS YIIPABIiHCHKUX PIIEHb 3 YPaXyBaHHSIM MOXKIHBHX
PU3UKIB 3MIHH KIHIIEBOTO DPE3yJbTaTy OI[IHIOBaHHA (HEOOXigHWMH BHOIp JBOX aIbTEPHATHBHUX
BapiaHTIB Al y pa3i nepexoay piBHs BED 3 onHOro B 1HIINI CTaH Npu 3MiH1 BX1IHUX JIaHUX).

- ,u(w 4’”"’”(E ;?””K'")) =const — HEUYTIUBa JI0 3MIH BXIJHUX JIaHUX, TOOTO pillIEHHs CTAaOUIbHE.

Po3po0nsitoThest pekoMeHallli 11010 yXBaJIeHHS YIPaBIiHChKUX PillIeHb 0€3 ypaXyBaHHS PU3UKIB Ha
OCHOBI cTabU1bHOT o1liHKM piBHSA BED nepxaBu ctanom Ha yac t abo 1u1aHoBUM rOpU30HT T.

brnok 4.3. Oyintosanns eionosionocmi gpaxmuunoco piens (cmauy) noxasnuxka BEE deporcasu
8UMO2aM 00 HbO20 HA Hac t.

[lepeBipsieTbest ymoBa BinnoBigHoOCT ¢paktuyHoro piBHs BED HeoOxigHomy:

W ?QKWZS k(t)'W tHeo6x .

Axmo ymoBa BukonyeTrhesi (TAK), T06TO daktnunmii pisenb BEDB 3a orminkamu piBHIB
3a0€3MeYeHOCTI pecypcamMu Pi3HUX BUIIB 8I0N0BIOAE BUMO2AM 00 HbO20O HA HAC (nepiod) OYIHIOBAHHS,
TOM1 PO3POOIISIFOTECS MPOMOo3uIlii moA0 miarpuMants piBHs BEB Ha HeoOxigHOMY piBHI, @ TaKOX
II0JI0 TPOTHO3YBAHHS HOTO 3MIiH 3 ypaxXyBaHHSAM JUHAMIKH PECYPCHHX MOXIJITHBOCTEH JIEpPIKaBH Ta
BOEHHO-TIONITUYHOI 0OCTAaHOBKHU.

Axmo ymoBa He BuKOHYyeThcs (HI), ToOTO dakrmunmii piBenr BEDB 3a orminkamu piBHIB
3a0€3MeYCeHOCTI pecypcamMu Pi3HUX BUIB He 6i0nosioac sumozam, Toai GOPMYIOTHCS TaKi MPOMO3HITIT
Ta peKOMEH/IAITii:

MIPOTIO3UIIIT 111010 3MIHU TTOKa3HHUKIB PECYPCHOT 3a0€3MeYEHOCTI (E LELE k) BEB nepxaBu Ta

KOPUTYBaHHS BiJIMOBITHUX TTOKA3HUKIB Ha HACTYIMHUH Yac (Iepio1) OIliHIOBaHHS;

MPOITO3HUIIIi Ta peKOMEHallli 00 3MIHK BUMOI 10 Moka3HWKiB BEB Ha HacTymHwmii yac
(mepioJ1) OLIHIOBaHHSA (\N "o 6o k(t), k(T )) ;

peKoMeHaIlii 1oI0 IMABUINCHHS CTa0lIbHOCTI yXBAJICHHMX PIIICHh HA OCHOBI OTPUMAaHUX
OIIHOK.

Oobrosopenns (Discussion)

Po3po6nennii meton oriHioBanHs ctany BED nep:kaBu Ha OCHOB1 HEUITKUX OLIIHOK PECYPCHUX
MOJKJIMBOCTC Ma€ HHU3KY CYTTEBUX IIepeBar MOPIBHSHO 3 TPATUIIIHHUMHU JCTEPMiHOBAaHHUMU
nigxoaamu. [To-niepire, metox 3a0e3neuye 00’ eKTUBHY KUTbKiCHY OIIHKY piBHS BED 3 ypaxyBanusam
peabHOiI HEBU3HAYCHOCTI BX1THUX JaHUX, [0 € KPUTHYHO BaXKJIMBUM B YMOBaX aKTHUBHUX 0OMOBHX
Jii Ta MOCTIHHKMX 3MiH omepaTtuBHOI oOctaHOBKH. [lo-apyre, anapaT HEYITKMX MHOXHH JTO3BOJISIE
(dbopMaizyBaTH SIKICHI €KCIEepTHI CyIKEHHS Ta MEepPeBEeCTH iX Yy KUIbKICHI OLIHKK 0e3 BTpaTH
1H(OPMATHUBHOCTI.

Pesynprat ampobarii MeToay Ha MpUKiIaal YKpaiHW, ane HaBEJCHHM MPHUKIAJ BiAMOBIIAE
crany Ha KiHenb 2021 poky, 60, 3 OIJIsly Ha TpUBaOYy BiifHY, CJIil BpaXOBYBATH IiJ 4ac OLIHIOBAHHS
BEDB nepxaBu 107aTKOBI BOEHHO-EKOHOMIUHI OOMEXKEHHs. AJjie HEOOXiAHICTh BpaxyBaHHS IUX
oOMesKeHb, OB’ I3aHUX 3 BUMOTaMH J10 HeoOxiaHoro piBHs BEB (BuMoru moBuHHI MaTtu 0COOJIUBY
CTPYKTYpy pPO3paxyHKy B yMoOBaX BiiiHM), CBIJUUTh MPO Te€, IO 3aIMPONOHOBAHUN METON €
Mpare3gaTHUM i MOXe 3aCTOCOBYBATHCS B Oy/Ib-IKMX YMOBaX PO3BUTKY JEP>KaBH.

Bax1BOrO BIACTHBICTIO METOY € OILIIHIOBAHHS YyTJIMBOCTI OTPUMAHUX PE3YyJbTATIB J0 3MiH
BXIJHHUX JaHuX. SIK mokasye aHami3 (puc. 2), orinka 3araibHoro piBHg BED € uytnuBoro 10 Bapiamiii
JAaHUX MO0 MAaTepiaJibHOTO 3a0e3MeYeHHs, 1[0 OOYMOBIIOE HEOOXIAHICTh YXBAJICHHSA
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YIPaBIIHCHKUX DILICHb 3 YpaxyBaHHSM PHU3HMKY 3MIHM OLIHKM 31 “‘CepeqHboro” Ha ‘“‘mocTaTHii”
piBens. Lle no3Bosie ocobam, MO yXBaJTIOIOTH PIICHHS, 3aBYACHO IUIAHYBATH JBa ajJbTEPHATHUBHI
BapiaHTH Ail BIAMOBIAHO 10 MOXKJIMBOTO PO3BUTKY CHUTYAIIil.

Cepen oOMe)eHb METO/TY CIIiJl BII3HAYUTH 3aJIKHICTh SIKOCTI PE3yJIbTaTiB Bifl IOCTOBIPHOCTI
BXIIHUX CTaTUCTUYHMX JaHUX Ta KBaliQikamii rpynu ekcrepriB. B yMoBax BOEHHOI0 KOHQIIIKTY
OTPUMAHHS MOBHHUX CTAaTUCTHYHHUX TAaHUX MOXe OyTH YCKIaJHEHHUM, II0 3YMOBIIOE TOTpeOy B
po3po0iieHHI MeTOIiB BepHudikallii Ta KOpekuii BXigHUX AaHuX. KpiM TOro, mapameTrpu HEUYiTKHUX
(GYHKIIA TPUHAIEKHOCTI MOTPEOYIOTh PETYJISIPHOTO MEPEryIsay BiIIMOBIIHO 10 3MiH ONEpaIiiiHOTo
CepeoBHIIa.

[lepcneKTHBHIMH HAINpsiIMaMH PO3BHTKY METOIY €: IHTErpalis 3 CHUCTEMaMH ITiITPUMKH
YXBaJIEHHS PIILIEHb HA OCHOBI IITYYHOT' O 1HTEJIEKTY; PO3LIUPEHHS MEPENiKy OKa3HUKIB pECYpCHOTO
3a0e3neyeHHs. (30kpeMa, HU(POBUX Ta TEXHOJOTIYHUX PECYpCiB); ajanTaiis METONy s
ouiHioBaHHs BEDB koaminiiiHux ¢opMyBaHb Ta MIXHApOAHUX MAapTHEPCTB y cdepl KOJEKTUBHOI
000pOHH.

Bucnosok (Conclusions)

VY pe3ynbpTaTi MpOBENEHOTO JOCTIIKEHHS PO3pPOOJICHO METOJ OIIHIOBAHHS CTaHy BOEHHO-
€KOHOMIYHOI Oe3NeKu Jep>KaBH Ha OCHOBI HEYITKHX OINIHOK PECYpPCHUX MOXJIMBOCTEH, IO
nepenoadae YOTHPH B3aEMOTIOB sI3aH1 CTAITH:

1) nepiumii eran — Bu3HaueHHs HeoOxiaHoro piBHsA BED Ta ¢popmanizaiiis BuMor 10 pecypcHoro
3a0e3nevYeHHs, 110 I03BOJISIE BCTAHOBUTH 1117L0B1 Toka3HukU BED 3 ypaxyBaHHsIM TuHaMIKH BOEHHO-
MTOTITUYHOT 0OCTAaHOBKH Ta KOS(DIIIEHTIB CTENEHS HAITPY)KEHOCTI;

2) Apyruid etam — OIIHIOBAaHHS CTaHy PECYpPCHUX MOXKJIMBOCTEH JepKaBH, IO 3a0e3reuye
CHUCTEMATH3AIlII0 Ta KIJIBKICHY OIIIHKY (DAKTHUYHOTO PIBHS JIOJCHKHX, MaTepiadbHUX 1 (DIHAHCOBHX
pecypciB y 3iCTaBIeHHI 3 HEOOX1THUMH 32 JIOMTOMOTOI0 METOY IONapHUX MOPIBHSHb;,

3) Tpetiii eranm — omiHoBaHHS piBHS BEDB 3a HewiTkuMu mikamamu, 1o peajizye amapar
HEYITKMX MHOXHUH i1 (OpMyBaHHS JIHTBICTUYHO IHTEPIIPETOBAHUX OIIIHOK Ta aHami3y iX
YYTIMBOCTI /10 HEBU3HAYEHOCT] BXIHUX JTAHUX;

4) yeTBepTHii €Tall — OL[IHIOBAHHS JIOCTATHOCT1 PECYPCHUX MOXKIIMBOCTEH, 110 3aBEPUIYE IIUKI
OIliHIOBaHHS ()OpPMYBaHHSM BHCHOBKY PO BiANoBiAHICTH piBHA BEbB BuMoram ta BUpOOJIEHHSM
YIPaBIIHCHKUX PEKOMEH IAIIIM.

Meton anpo0OoOBaHO Ha MPUKIAAlI OLIHIOBAaHHS PECypCHUX MOXJIMBOCTEH YKpaiHu, IO
MIATBEPINIO WOTO MPaKTUYHY 3HAUYYIIicTh. [IpakThuHa 3HAUYIIICTh METOAY MOJIATaE B TOMY, IIO
Horo pe3ynbTaTH MOXYTh OyTH BHKOPUCTaHI: OpraHaMu Jep>KaBHOI Biaau Ta MiHICTEpCTBOM
00OpOHM JJIsl CTPATEriuHOTO TUIaHyBaHHS OOOPOHHUX pecypciB; ['eHepanbHUM 1mTaboM 30pOHMX
Cun VYkpainu ans moTtouyHoro koHTpoito piBHS BED; anamitmuHumMHM LeHTpamMu Ta HayKOBUMHU
yCTaHOBaMU JJIsl MPOTHO3YBaHHS 3MIH PECYpPCHHMX MOXMJIMBOCTEH JIep>KaBU B YMOBaX BOEHHOTO
KOHQITIKTY.

[lepcrieKTUBHUMU HampsMaMy MOAATBIIUX AOCTIKEHb € PO3MIMPEHHS MEeperiKy CKIaJI0BUX
pecypcHoro 3abe3meueHHs, Po3pOoOJeHHS aBTOMAaTHU30BAaHUX CUCTEM 30upaHHS Ta Bepudikarii
BXIJTHUX JaHUX, & TAKOK 1HTErpallis MEeTO/ly 3 CHCTEMaMH MIATPUMKHU YXBaJIEHHS illleHb HA OCHOBI
HITYYHOT'O IHTEJIEKTY B KOHTEKCTI IIU(POBi3alLii 000pOHHOT'O MJIaHYBaHHS.
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Method of Assessing the State of Military-Economic Security of the State Based
on Fuzzy Estimates of Resource Capabilities

Polina Tolok
Candidate of Economic Sciences, Senior Researcher
Senior Research Fellow
State Research Institute for Testing and Certification of
Armaments and Military Equipment
e-mail: tolok100@meta.ua
ORCID: 0000-0002-2481-8152

Abstract. Ensuring the military-economic security (VES) of the state in the conditions of
modern military conflicts is a key task of the national security system. The resource capabilities of
the state, namely: human, material and financial resources, determine its ability to perform defense
tasks. However, traditional methods of quantitative assessment of the state of VES do not fully take
into account the uncertainty and inaccuracy of input data inherent in the conditions of combat use.
The purpose of the article is to develop and provide a detailed description of a method for assessing
the state of military-economic security of the state, which is based on the use of fuzzy estimates of
resource capabilities. The method is implemented in four consecutive stages: the first is the
determination of the required level of VEB and requirements for resource provision; the second is the
assessment of the state's resource capabilities by the components of resource provision; the third is
the formation of a fuzzy scale for assessing the level of VEB and assessing the sensitivity of the
obtained estimates; the fourth is the assessment of the sufficiency of the state's resource capabilities
to ensure the required VEB indicator. The proposed method allows for a quantitative assessment of
the level of VEB taking into account the vagueness of the input data, to determine the deviation of
the actual indicators of resource provision from the required ones, and to formulate recommendations
for state administration bodies. The method was tested on the example of assessing the resource
capabilities of Ukraine, which confirms its practical significance for planning defense resources and
making management decisions.

Keywords: military-economic security, resource capabilities of the state, fuzzy sets, fuzzy

estimates, assessment method, human resources, material resources, financial resources, level of
security, defense potential, degree of tension of the situation, paired comparisons.
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Abstract. Relevance of the study is due to the need to anticipate how the russian federation will
compensate for its losses under the conditions of a protracted war. For example, analysis of open
sources from July 2025 indicates russia’s plans to expand conscription through reforms of the military
administration, which may change the dynamics of the war. For Ukraine, this means a need for
accurate data and forecasts in order to effectively allocate its own resources. The article is dedicated
to a systematic analysis and foresight of the mobilisation potential of the russian federation under the
conditions of full-scale war against Ukraine. The study reveals the structure, troop generation
mechanisms, and limitations of the russian mobilisation system, proposing a forecast of its
development for 2025-2026. The aim of the article — is to conduct a systematic analysis of the
organisation of russia's mobilisation resource in the context of its war against Ukraine and to develop
a forecast of its mobilisation capabilities for 2025-2026. The article outlines the structure and
characteristics of russia's mobilisation resource, including the legal framework and recruitment
mechanisms; it examines the specifics of partial mobilisation, contract service, recruitment of
foreigners, and forced conscription in the occupied territories; it identifies key limitations of the
system based on verified data; it formulates a forecast based on current trends and historical examples;
and it offers conclusions to support Ukraine’s strategic defence planning. A systemic approach is the
basis of the study, as mobilisation in russia represents a complex system encompassing the legislative
framework, administrative mechanisms, socio-economic conditions, and the ideological apparatus.
For the analysis, the model of general systems theory by Ludwig von Bertalanffy is used, which
considers a system as a set of interconnected elements, where a change in one component, for
example, the demographic reserve, affects others, such as military effectiveness or economic stability.
Based on empirical and theoretical methods, including the analysis of official documents, reports by
ISW, RAND, Human Rights Watch, and other open sources, it has been established that mobilisation
in russia relies on a centralised repressive system, but faces a demographic crisis (a 10% decrease in
the working-age population by 2030), economic sanctions (a 3.5% decrease in GDP in 2023-2024),
and organisational problems (corruption, lack of equipment). Partial mobilisation, contract service,
recruitment of foreigners (including from North Korea and Nepal), and forced conscription in the
temporarily occupied territories of Ukraine are the key mechanisms, but their effectiveness is
decreasing due to low training levels and resistance. The forecast for 2025-2026 anticipates the
continuation of hybrid mobilisation (150-200 thousand people annually), but with the risk of
exhaustion due to economic and social constraints. Historical examples (Japan 1941-1945, the USSR
in Afghanistan) highlight the vulnerability of such systems. For Ukraine, information operations,
strikes on logistics, and strengthening of sanctions are recommended. The study offers strategic
leverage points to weaken the enemy, which is of critical importance for state defence.

Keywords: mobilisation resource, russian federation, mobilisation potential, russian-Ukrainian
war, foresight, partial mobilisation, contract service, occupied territories, demographic crisis,
economic sanctions, strategic planning.

Introduction

The war of russia against Ukraine, which has been ongoing since 2014 and escalated sharply
with the full-scale invasion on 24 February 2022, imposes new requirements on the analysis of
russia’s military capabilities, in particular its mobilisation resources. Against the backdrop of
significant losses, which, according to estimates by the Institute for the Study of War (ISW), amount
to hundreds of thousands of killed and wounded as of 2025, russia is forced to continuously adapt its
force generation system in order to maintain its offensive potential.

The losses of the russian army, together with the need for troop rotation and the creation of
reserves, have created an urgent demand for replenishing human resources to sustain the war effort.

Since the conflict has officially been referred to as a “special military operation”, full
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mobilisation has not been declared in russia. Instead, alternative methods of force generation have
been employed, including partial mobilisation, forced conscription in occupied territories,
recruitment of so-called volunteers into regular forces and “private military companies”, the use of
prisoners, foreign nationals, and the transfer of conscripts to contract service. However, these methods
have faced serious organisational, logistical, and social challenges, complicating the provision of
sufficient personnel. This process includes partial mobilisation, contract-based service, forced
recruitment of residents in the temporarily occupied territories of Ukraine, and the enlistment of
foreign mercenaries. For Ukraine, which is resisting aggression, understanding these mechanisms is
critical for forecasting enemy actions and developing effective counter-strategies.

The mobilisation resource of russia is a complex system dependent on demographic, economic,
and political factors. The totalitarian regime, which has intensified since 2022, effectively suppresses
any attempts at public resistance by employing repressive legislation, such as the amendments to the
Criminal Code of the russian federation of 3 March 2022, which mpexycmarpusatot (provide for) up
to 15 years of imprisonment for “disseminating false information” about the actions of the russian
armed forces. At the same time, russia faces internal challenges: a demographic crisis, economic
sanctions, and the loss of skilled personnel complicate efforts to expand its military. For example,
according to ISW data, russia is planning reforms to expand the recruitment of reservists and contract
soldiers to compensate for losses; however, these measures have limited effectiveness due to low
public motivation and economic constraints.

The analysis of russia’s mobilisation resource is important not only for assessing its current
capabilities but also for forecasting its actions in the medium term (2025-2026). The historical
example of France’s mobilisation during the Napoleonic Wars (1799-1815), when the “levée en
masse” system enabled the rapid formation of a large army but led to resource exhaustion, illustrates
the limits of coercive mobilisation models. Today, russia, similarly to historical empires, is balancing
between coercion and attempts to stimulate voluntary recruitment, creating both opportunities and
vulnerabilities.

The aim of this article is to conduct a systematic analysis of the organisation of russia’s
mobilisation resource in the context of the war against Ukraine and to develop a forecast of its
mobilisation capabilities for 2025-2026. The objectives are as follows:

to characterise the structure and features of russia’s mobilisation resource, including the
legislative framework and recruitment mechanisms;

to examine the specifics of partial mobilisation, contract service, recruitment of foreigners, and
forced conscription in occupied territories;

to identify key limitations of the system based on verified data;

to formulate a forecast based on current trends and historical examples;

to provide conclusions that will support Ukraine’s defence planning.

The relevance of this study is determined by the need to anticipate how russia will compensate
for its losses in the context of a protracted war. For instance, the analysis of open sources from July
2025 indicates russia’s plans to expand conscription through reforms of its military administration,
which may alter the dynamics of the war. For Ukraine, this implies the need for accurate data and
forecasts in order to effectively allocate its own resources. The following section, devoted to
methodology, will outline the analytical approach ensuring the validity and reliability of the
conclusions.

Methodological Framework

The study of the mobilisation resource of the russian federation in the context of the full-scale
war against Ukraine requires a systematic approach that integrates empirical and theoretical methods
to analyse the interconnections between demographic, economic, political, and military factors. This
section outlines the methodological framework used for the analysis, explains the selection of sources
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and methods, and substantiates the relevance of the topic for Ukraine’s defence planning.

A systems approach forms the basis of this study, as mobilisation in russia represents a complex
system encompassing the legislative framework, administrative mechanisms, socio-economic
conditions, and ideological apparatus. The analysis employs the general systems theory model of
Ludwig von Bertalanffy, which considers a system as a set of interconnected elements, where changes
in one component, such as the demographic reserve, affect others, including military effectiveness
and economic stability [1]. This approach makes it possible to identify leverage points —
vulnerabilities within the system that may be exploited for strategic influence.

Empirical methods include the analysis of primary and secondary sources. Primary sources
comprise official documents, in particular Presidential Decree of the russian federation No. 647 of 21
September 2022 on partial mobilisation [2]. Secondary sources include analytical reports of
international organisations such as ISW and the RAND Corporation, as well as publications in
academic databases (JSTOR, Springer) and media outlets such as Euromaidan Press and
Texty.org.ua. In particular, the ISW report of 22 December 2024 on the militarisation of youth in
russia and in the temporarily occupied territories of Ukraine was used to analyse military-patriotic
training programmes [3]. To ensure relevance, data from posts on the X platform from July 2025
were used, indicating russia’s plans to reform its conscription system [4].

Theoretical methods include comparative analysis and forecasting. Comparative analysis was
applied to compare contemporary russian mobilisation with historical examples, in particular the
“levée en masse” system in France during the Napoleonic Wars, which demonstrated both the
effectiveness of forced mobilisation and its limits due to resource exhaustion [5]. Forecasting is based
on a qualitative approach that takes into account demographic trends, such as the projected decline
of russia’s working-age population by 2030 according to Rosstat [6], economic constraints caused by
sanctions [7], and political factors, including the strengthening of the repressive apparatus through
amendments to the Criminal Code of the russian federation [8]. Scenario analysis is used to assess
possible developments, enabling the modelling of different trajectories for 2025-2026, such as the
continuation of partial mobilisation or a transition to full mobilisation.

The selection of sources is determined by their relevance and reliability. Academic databases
such as JSTOR provide access to studies on mobilisation systems in authoritarian regimes [9], while
reports by ISW and RAND offer up-to-date data on russian military strategy [3, 10]. Media outlets
such as Euromaidan Press are used to analyse developments in the occupied territories [11], while
posts on the X platform are employed to track current trends, including statements on reforms of
military administration in russia [4].

The choice of the research topic is based on its critical importance for Ukraine’s national
security. russia’s mobilisation resource directly affects the course of the war, as its effectiveness
determines the ability to compensate for losses, which, according to estimates by Forbes Ukraine,
may reach up to 30,000 personnel per month [12]. These data suggest that the russian federation may
sustain its mobilisation reserve until 2032 under current conditions, making the forecasting of its
capabilities strategically essential. For Ukraine, which is confronting a numerically superior
adversary, understanding these processes enables the development of countermeasures, such as
strikes on logistical centres or information campaigns aimed at demoralising russian recruits.

The proposed methodology ensures a comprehensive and substantiated approach to the analysis
by combining empirical data with theoretical models. The following section, devoted to the results of
the study, will examine in detail the structure of russia’s mobilisation resource, the mechanisms of
force generation, and the key limitations of the system, thereby providing a foundation for forecasting
developments in 2025-2026.

Results and Discussions
The methodological framework outlined in the previous section has enabled a systematic
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approach to analysing the mobilisation resource of the russian federation, considering it as a complex
system operating under the conditions of a full-scale war against Ukraine. This section examines the
specific features of mobilisation organisation, the structure of the mobilisation resource, force
generation mechanisms, and the key constraints affecting the effectiveness of the russian military
system. The findings are based on the analysis of official documents, reports by international
organisations, academic sources, and up-to-date data reflecting the situation as of July 2025.

Features of mobilisation organisation in russia

Mobilisation in russia is a centralised system regulated by a number of legislative acts, in
particular the Federal Law “On Mobilisation Preparation and Mobilisation in the russian federation”
No. 31-FZ of 1997, supplemented by amendments introduced after 2022 [13]. These amendments,
inter alia, expanded the powers of military commissariats and introduced electronic draft notices,
enabling the automation of conscription processes [14]. The system relies on a totalitarian state
apparatus which, akin to a “web”, encompasses regional administrations, security structures, and
propaganda media, ensuring the coercive involvement of citizens. However, this centralisation also
has a downside: bureaucratic inertia and corruption complicate the rapid deployment of forces.

A key feature is the hybrid approach, combining forced mobilisation with voluntary contract-
based service. For example, following the announcement of partial mobilisation in September 2022,
russia reportedly mobilised 300,000 personnel; however, actual figures are likely higher than
officially declared, as the kremlin continues to employ covert mobilisation practices. Against this
background, recruitment is further complicated by draft evasion and logistical challenges [15]. At the
same time, the state has intensified propaganda campaigns aimed at “patriotic” indoctrination,
particularly through programmes such as “Yunarmiya” and the militarisation of schools, which,
according to ISW data, involved up to 1.5 million adolescents in 2024 [3].

Structure of the mobilisation resource

russia’s mobilisation resource is based on the country’s demographic structure, which
comprises approximately 146 million people, of whom the working-age population (15-59 years)
accounts for around 80 million [6]. However, the actual mobilisation potential is limited: according
to expert estimates, the working-age population will decrease by 10% by 2030 due to low birth rates
and emigration [16].

At the same time, russia’s mobilisation potential is significantly larger in theoretical terms due
to its population size. Estimates suggest that the total mobilisation potential amounts to approximately
20-25 million people. However, this figure is purely theoretical and does not account for the actual
capacity or willingness of these citizens to serve. The practical ability to mobilise such numbers is
constrained by economic, logistical, and social barriers, which hinder the rapid formation of large
military contingents.

The core mobilisation reserve includes:

conscription-age individuals — men aged 18 to 30 subject to mandatory military service;

reservists — citizens who have previously completed military service and remain in reserve,
forming the main component of the mobilisation reserve (approximately 2 million individuals with
prior conscription experience) [17];

contract soldiers — approximately 500,000 personnel in the russian armed forces as of 2025
[18];

volunteers — individuals who join the armed forces voluntarily;

conscripts — up to 250,000 annually through regular conscription cycles [19];

women — individuals with relevant military specialisations who may also be mobilised.

Losses in Ukraine, which, according to the General Staff of the Armed Forces of Ukraine,
exceeded 700,000 killed and wounded as of July 2025, have significantly reduced this reserve [20].
For comparison, during the Second Chechen War (1999-2009), russia lost approximately 25,000
personnel over ten years, highlighting the unprecedented scale of current losses [21].
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Mechanisms for Manning the Armed Forces

At the outset of its full-scale aggression against Ukraine, the russian federation deployed
approximately 200,000 troops. By the end of 2023, according to statements by the russian dictator,
around 617,000 military personnel were already involved in the so-called “special military
operation”, with 244,000 directly engaged in combat operations [22]. In the context of a war of
attrition, manpower requirements are not limited to compensating losses but also include the
accumulation of reserves for future military operations and the rotation of personnel.

To maintain the necessary level of personnel, russia employs several approaches:

Mobilisation in the occupied territories:

In the occupied territories of Ukraine (Donetsk, Luhansk, Kherson, and Zaporizhzhia regions),
russia conducts forced mobilisation. According to available data, starting from 19 February 2022, the
russian federation carried out mobilisation in the occupied parts of Donetsk and Luhansk regions.
Within this framework, supporters of the so-called “russian world” were recruited voluntarily, while
other citizens were forcibly conscripted, including full-time students and cadets of the Donetsk and
Luhansk academies of the Ministry of Internal Affairs. These measures were accompanied by mass
“round-ups” of men of conscription age. According to estimates by the Eastern Human Rights Group,
as of June 2022, around 140,000 individuals had been mobilised, with an additional 80,000 mobilised
during the so-called partial mobilisation. By summer 2024, this number had risen to 300,000. The
mobilisation of human resources in the occupied territories continues to this day [23].

The involvement of personnel who previously served in the so-called “people’s militias”, the
use of mobilised individuals from these regions, and the recruitment of russian volunteers partially
compensated for losses and the growing demand for manpower; however, significant problems
remained unresolved.

According to Human Rights Watch, between 2022 and 2024 up to 100,000 individuals were
mobilised in the so-called DPR and LPR, often under the threat of execution [28]. These units are
frequently used as expendable forces, which reduces their combat effectiveness and provokes local
resistance.

Partial mobilisation:

The russian federation first faced an acute need to reinforce its armed forces in early autumn
2022. This was a consequence of the successful Ukrainian counteroffensive in the Kharkiv region.
As a result, in late September 2022 the kremlin was forced to announce a partial mobilisation, which
formally lasted until January 2023. This measure enabled a rapid increase in troop numbers by
approximately 300,000 personnel. However, the process revealed systemic challenges: ineffective
accounting of mobilisation resources, insufficient infrastructure, and logistical shortcomings in
equipping recruits. To partially mitigate these issues, russia began using the territory of belarus as a
training ground for newly mobilised personnel.

The partial mobilisation announced in September 2022 became a key instrument for
replenishing the armed forces. According to official figures, 300,000 individuals were planned to be
mobilised, but the actual number was lower due to widespread draft evasion: according to BBC
estimates, up to one million men left russia in 2022-2023 [15]. The mobilisation process exposed
systemic deficiencies, including inadequate training of reservists, corruption in military enlistment
offices, and shortages of equipment. For example, mobilised personnel from Dagestan reported a lack
of body armour and modern weapons [25].

At the time of the full-scale invasion of Ukraine, the strength of the armed forces of the russian
federation amounted to 1,902,758 personnel, including 1,013,628 military servicemen. However,
since January 2023, the kremlin has been forced to increase the size of its armed forces three times.
As a result, the authorised strength rose by 12.5% to 2,039,758 personnel, including 1,150,628
military servicemen. From December 2023, the authorised strength was further increased by 14.7%
to 2,209,130 personnel, including 1,320,000 military servicemen. From 1 December 2024, the size
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of the armed forces increased by a further 13.6%, reaching 2,389,130 personnel, including 1,500,000
military servicemen.

The dynamics of the growth in the size of the armed forces of the russian federation are
illustrated in Figures 1-5.

It should be noted that the announcement of partial mobilisation did not trigger critical internal
upheaval for the kremlin, although public dissatisfaction increased. According to data from the
Levada Center, in August 48% supported the continuation of military actions, while 44% supported
the initiation of peace negotiations. In September, the figures shifted to 44% and 48% respectively.
October polling showed a more pronounced change: 57% supported peace negotiations, while 36%
supported the continuation of military actions. However, it would be premature to interpret these
figures as evidence of growing pacifism among russians. On the contrary, according to the same
surveys, the proportion of russians supporting the war against Ukraine remains very high: 76% in
August, 72% in September, and 73% in October.
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Figure 1. Dynamics of the growth in the number of military personnel of the armed forces of the
russian federation

At the same time, according to various estimates, between 500,000 and 1 million people left
the country. In order to avoid further escalation of social tensions, the kremlin was forced to revise
its military recruitment strategy.

Contract service:

At present, the most widespread official method of recruitment is the signing of contracts with
russians who join the army predominantly not as volunteers but as mercenaries. Contract service
forms the basis of so-called “voluntary” recruitment. There is a continuous effort by the authorities
to encourage the population to join the russian army. The most effective incentive for recruitment is
the comparatively high salary (relative to the national average in russia), as well as substantial one-
off payments upon signing a contract.
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Figure 4. Strength of the armed Figure 5. Strength of the armed
forces of the russian federation as of forces of the russian federation as of
1 December 2023 1 December 2024

Thus, in 2023, prior to the spring conscription campaign, a media campaign promoting contract
service with the ministry of defence of the russian federation was launched. Mobile recruitment points
for contract military service were deployed in city streets, while managers of enterprises and
educational institutions received recommendations to promote contract service among employees and
students. In addition to the informational component, there was also a financial one: the russian
federal authorities offered a one-off payment upon signing, salaries significantly higher than the
national average, and numerous benefits for both the servicemen and their families. This became an
attractive factor for a portion of recruits and also reduced the financial burden on regional authorities,
which were often unable to adequately support the formation and functioning of volunteer battalions.

russia offers high financial incentives (up to 200,000 roubles per month), but motivation
remains low due to high casualty rates. According to RAND, in 2024 russia recruited approximately
100,000 contract soldiers, primarily from economically disadvantaged regions such as Buryatia and
Tuva [10]. Coercive methods are also used in recruitment, including threats of imprisonment for
economic debts [26].

From July 2024, at the federal level, every citizen who signs a contract for military service in
the russian army receives:

400,000 roubles — a one-off payment;

from 204,000 roubles — monthly salary;
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40,000-50,000 roubles — monthly payment during the training period.

In addition, all constituent entities of the russian federation have introduced one-off payments
for signing military service contracts under regional programmes. Between 2023 and 2024, there was
a clear upward trend in financial “incentives” for contract signing across the russian federation,
although since the beginning of 2025 a reverse trend has been observed. At present, these payments
range from 300,000 to 2,600,000 roubles, depending on the region.

In December 2023, putin, for the first time since the beginning of the full-scale invasion,
announced the number of contract servicemen in the russian army — 640,000. dmitry medvedev
stated that in 2023 alone, 410,000 russians signed contracts, while since the beginning of 2024 this
figure has increased by a further 53,000. At the same time, according to viktor sobolev, a member of
the defence committee of the state duma of russia, as of 4 February 2025, the total number of
individuals who had signed contracts for military service in the russian army amounted to
approximately 740,000.

Despite this, according to ISW, since late 2024 the monthly “recruitment” rate into the russian
army has likely been equal to or lower than the number required to replace monthly losses on a one-
to-one basis. Moreover, certain regions of the russian federation are unable to meet their monthly
recruitment quotas, as citizens are increasingly reluctant to participate in the war.

Significantly greater attention has also been paid by the defence establishment to conscripts.
Since early 2023, active recruitment campaigns targeting young men have been conducted and
continued throughout the year. Unit commanders and senior servicemen have applied various
methods of influence, ranging from individual conversations to threats and intimidation. The
combination of incentives and coercion allows recruitment targets for contract service to be met
through conscripts.

To improve the effectiveness of conscription followed by transition to contract service, the
russian state duma adopted legislative amendments that increased the conscription age to 30, thereby
expanding the pool of eligible men. In addition, a reformed system of military registration was
introduced, covering all persons liable for military service. Electronic draft notices were also
implemented; these are considered legally served from the moment they appear in the personal
electronic account of a conscript on the “Gosuslugi” portal. Failure to report to the military
commissariat may result in restrictive measures, including bans on leaving the country, driving
vehicles, conducting real estate transactions, or obtaining loans.

Since 2022, there has also been a steady increase in the number of citizens conscripted for
compulsory military service into the armed forces of the russian federation (see Figure 2). In spring
2025, the kremlin conscripted approximately 160,000 men, marking the largest conscription
campaign in three and a half years of the war against Ukraine. According to official russian
statements, these conscripts are not intended to be deployed to the so-called “special military
operation”. However, in practice, many recruits are compelled — formally or informally — to sign
contracts after entering service and are subsequently deployed to the front lines as part of the
occupying forces. This mechanism has become one of the key means for the kremlin to compensate
for substantial wartime losses.

Recruitment of Foreign Nationals:

One of the key aspects of the formation of the armed forces of the russian federation is the
involvement of foreign nationals. The russian authorities employ an extensive system for recruiting
foreigners and facilitating their participation in military operations.

The primary focus is placed on countries with low income levels and relatively favourable
attitudes towards russia. Foreign recruits are offered high remuneration, service in rear areas, and the
prospect of obtaining russian citizenship. The most active recruitment efforts are conducted in Syria,
India, Nepal, as well as in countries of Africa and Central Asia. In addition, there is confirmed
evidence of the participation of citizens of North Korea in the war against Ukraine on the side of
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russia.

According to Euromaidan Press, in 2024 up to 10,000 Nepalese citizens and up to 15,000 North
Korean soldiers took part in hostilities [11]. Recruitment relies on both economic incentives and
coercion; however, the effectiveness of such units remains low due to language barriers and
inadequate training [27].

According to intelligence assessments from South Korea and the United States, the DPRK
deployed between 10,000 and 12,000 military personnel, including special units, who participated in
combat operations in the Kursk region. On 26 April 2025, the Chief of the General Staff of the russian
federation, Valery Gerasimov, officially acknowledged their participation in hostilities in the region,
and on 27 April 2025, Pyongyang confirmed the deployment, stating that it had been carried out under
a mutual defence agreement signed with russia in June 2024 [24]. Thus, North Korea is actively
involved in the war, and it is assumed that it may expand its military presence, although the scale and
timing of further deployments remain uncertain.

170000

160 000
160000

150 000

150000 147 000

140000 133 000

130 000 | Spring

130000 = Autum

120000

110000

100000
2022 2023 2024 2025

Figure 2. The dynamics of the increasing number of citizens conscripted for compulsory military
service in the russian federation

In March 2024, a scheme involving the forced recruitment of Indian citizens was uncovered,
whereby individuals were lured with offers of education at private russian universities and
subsequently sent to the front. It is estimated that at least 180 Indian nationals were affected by this
scheme.

A typical method of recruiting foreign nationals involves offering employment in the rear of
the russian army, followed by reassignment to frontline positions. For instance, in 2023 more than
100 Indian citizens signed contracts with the russian army. A similar scheme was used to recruit
Nepalese citizens, and in early 2024 the Nepalese authorities began countering this practice by
suspending the issuance of work visas to russia following reports of the deaths of 10 Nepalese
nationals.

Furthermore, in September 2023, Cuban authorities dismantled a network engaged in recruiting
Cuban citizens. It is likely that some Cubans were incorporated into the 106th Airborne Division. In
total, more than one hundred Cuban nationals signed contracts with the russian army.

At the same time, the russian mobilisation system faces a number of constraints:

Demographic crisis: The decline in the working-age population and population ageing reduce
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the available reserve [6].

Economic sanctions: According to IMF data, russia’s GDP declined by 3.5% in 20232024,
limiting military financing [7].

Corruption: Reports of equipment shortages and embezzlement of funds are systemic [23].

Social demotivation: While the repressive apparatus suppresses dissent, low public trust in the
authorities reduces the effectiveness of voluntary recruitment [26].

These constraints resemble the experience of the Soviet Union during the Soviet—Afghan War
(1979-1989), when economic difficulties and public dissatisfaction, combined with the large-scale
deployment of both professional and conscripted personnel, ultimately led to a gradual depletion of
resources [30].

The findings of the study indicate that the russian mobilisation system, despite its centralisation
and reliance on a repressive apparatus, remains vulnerable due to demographic, economic, and
organisational constraints. These conclusions provide a foundation for forecasting russia’s
mobilisation capabilities for the period 2025-2026, which will be presented in the following section.

Forecast for 2025-2026

The findings presented in the previous section have identified both the strengths and
weaknesses of the russian mobilisation system, enabling an assessment of its capabilities in the
medium-term perspective (2025-2026).

This forecast is based on qualitative scenario analysis, taking into account demographic,
economic, political, and military factors, as well as historical precedents. Much like a large-scale
mechanism operating at the limits of its capacity, the russian mobilisation system exhibits signs of
strain, yet retains the potential to sustain the war effort through totalitarian control and adaptive
responses to emerging challenges.

In the short term, russia is likely to continue relying on contract service and the coercive
involvement of conscripts, as the declaration of full mobilisation could trigger significant public
discontent and mass emigration. Financial incentives will remain a key recruitment tool, although
their effectiveness is declining due to economic constraints and decreasing public willingness to
engage in military service. Recruitment of foreign nationals is also likely to intensify, particularly in
countries demonstrating favourable attitudes towards russia, such as North Korea, where participation
of military personnel in hostilities against Ukraine has already been confirmed. At the same time,
forced mobilisation in the temporarily occupied territories of Ukraine will continue, although its
potential remains limited due to local resistance, logistical challenges, and broader demographic and
economic constraints.

Demographic and Economic Constraints

The demographic crisis remains a key factor constraining russia’s mobilisation potential.
According to forecasts by Rosstat, the working-age population is expected to decline by
approximately 10% by 2030, amounting to a reduction of around 8 million individuals aged 15-59
[6]. High losses in Ukraine, which, according to estimates by the General Staff of the Armed Forces
of Ukraine, reached 1,052,190 killed and wounded as of July 2025, further exacerbate this pressure
[7]. For example, data from ISW indicate that russia loses on average 1,251 military personnel per
day in 2025, exceeding the rate of replenishment through conscription and contract service [7]. This
creates a deficit of human resources, particularly among qualified specialists such as drone operators
and artillery personnel.

In the medium term (2025-2026), russia may face increasing difficulties in maintaining troop
numbers due to declining willingness among citizens to serve in the military and growing social
tensions associated with sustained high casualty rates. Economic sanctions and logistical constraints
will further complicate the provision and sustainment of the armed forces, potentially forcing the
kremlin to consider more radical measures, such as full mobilisation or an expansion of the
conscription age. However, such steps are likely to intensify internal instability, thereby limiting their
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practical implementation.

Economic sanctions, which, according to the International Monetary Fund, resulted in a 3.5%
decline in russia’s GDP in 2023-2024, will continue to constrain military financing [8]. War
expenditures, estimated at USD 250 billion by the end of 2024, impose additional pressure on the
economy, which, much like a vessel in a storm, remains afloat largely due to energy exports [9].
However, the termination of russian gas transit through Ukraine after 1 January 2025, as noted by the
Prime Minister of Ukraine Denys Shmyhal, may further reduce russia’s revenues, thereby limiting its
capacity to finance contract payments or procure military equipment [22].

Political and Social Factors

putin’s totalitarian regime, reinforced by repressive legislation such as the 2022 amendments
to the criminal code of the russian federation, effectively suppresses any form of dissent [10].
However, low public motivation remains a significant challenge. According to The moscow Times,
in 2024 only 20% of contract soldiers signed agreements voluntarily, while the remainder were
subjected to economic or administrative pressure [27]. In 2025-2026, russia is likely to continue
employing propaganda campaigns, such as the “Year of the Defender of the Fatherland”, declared by
putin for 2025, in order to further militarise society [22]. This approach resembles the experience of
Nazi Germany in 1943—-1945, when “total war” campaigns sought to mobilise the population despite
economic exhaustion, ultimately resulting in reduced combat effectiveness due to insufficient training
and resources [28].

Mechanisms of Force Generation

Mobilisation in the occupied territories. Forced mobilisation in the temporarily occupied
territories of Ukraine is expected to continue, although its scale will gradually decline due to local
resistance and the depletion of human resources. According to Human Rights Watch, in 2024 russia
mobilised up to 100,000 individuals in the so-called DPR and LPR, most of whom were assigned to
unskilled tasks, thereby reducing their operational effectiveness [26]. In 2025-2026, russia may
intensify repressive measures to recruit additional personnel; however, this could provoke local
uprisings similar to those observed in Kherson in 2022 [11].

Partial mobilisation. russia will likely continue its policy of partial mobilisation, as full
mobilisation could trigger social instability even under repressive conditions. According to Forbes
Ukraine, the current rate of losses allows russia to sustain its reserve until 2032, but only under the
condition of recruiting 200,000-300,000 personnel annually [12]. In 20252026, russia may expand
conscription through the use of electronic summonses and automated databases, simplifying the
process but failing to address the issue of inadequate training among recruits [14].

Contract service. Contract service will remain the primary source of force replenishment;
however, its effectiveness is expected to decline due to economic constraints. A reduction in financial
incentives caused by budgetary pressures will likely lead to a decrease in voluntary enlistment.
According to RAND, in 2024 russia already faced a shortage of contract soldiers in central regions,
prompting increased recruitment from economically disadvantaged areas such as Dagestan and
Chechnya [10]. This trend is likely to persist.

Recruitment of foreign nationals. russia will continue to recruit foreign nationals, particularly
from North Korea, Nepal, and Central Asian states. According to Reuters, in 2025 russia may recruit
up to 20,000 foreign fighters; however, their limited training and low motivation will constrain their
effectiveness [28]. For instance, North Korean units involved in the war against Ukraine have
demonstrated low combat effectiveness due to language barriers and poor coordination [7].

Development Scenarios

Baseline scenario (most probable): russia will continue its hybrid mobilisation model,
combining partial conscription, contract service, and recruitment of foreign nationals. It is estimated
that 150,000-200,000 personnel may be recruited annually, which would allow the continuation of
current levels of combat operations but would not enable major breakthroughs due to insufficient
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training and logistical constraints. Demographic decline and economic sanctions will gradually
weaken the system.

Pessimistic scenario: in the event of significant successes by the Armed Forces of Ukraine, such
as the liberation of key territories (e.g., the Kursk operation of 2024), russia may declare full
mobilisation. This could enable the recruitment of up to 500,000 personnel; however, it would likely
trigger economic collapse and internal instability, similar to the crisis experienced by the Soviet
Union during the Afghan War [30].

Optimistic scenario (for Ukraine): intensified sanctions, reduced energy exports, and increased
resistance in the occupied territories may force russia to reduce mobilisation to approximately
100,000 personnel annually, thereby rendering its armed forces more vulnerable to Ukrainian
counteroffensives.

The historical example of Japan’s mobilisation during the Second World War (1941-1945)
illustrates how economic constraints and sustained losses can undermine mobilisation capacity.
Despite mass conscription and societal militarisation, Japan faced shortages of resources and trained
personnel, ultimately leading to defeat [32]. Similar challenges may confront russia if economic
pressure and battlefield losses continue to increase.

The forecast indicates that russia is capable of sustaining the war against Ukraine until 2026;
however, its mobilisation system is approaching its limits due to demographic, economic, political,
and social factors. These findings provide a basis for Ukraine’s strategic planning, which will be
examined in detail in the following section.

Conclusion

The analysis of russia’s mobilisation resources in the context of the large-scale war against
Ukraine, conducted in this study, has achieved its objective: a systematic examination of the
organisation, structure, and force-generation mechanisms of russian armed forces, as well as the
development of a foresight assessment for 2025-2026.

The findings, based on open sources, allow for the formulation of key conclusions that
correspond to the study’s objectives and possess practical significance for Ukraine’s strategic defence
planning.

Firstly, the organisation of mobilisation in russia is characterised by a centralised approach,
relying on a repressive apparatus and legislative framework, including Federal Law No. 31-FZ and
amendments to the criminal code of the russian federation [13, 10]. The aggressor state possesses
significant mobilisation potential (20-25 million individuals); however, economic, logistical, and
organisational constraints complicate its implementation. This system ensures a relatively stable
replenishment of forces but suffers from bureaucratic inefficiency and corruption. For instance,
logistical and equipment challenges observed during the 2022 partial mobilisation remain relevant in
2025, thereby reducing unit combat effectiveness [15, 26].

Secondly, the structure of russia’s mobilisation resource is constrained by the demographic
crisis and economic sanctions. The working-age population is projected by Rosstat to decline by 10%
by 2030, and combined with losses in Ukraine (over 1 million personnel as of July 2025), this creates
a significant human resource deficit [6, 7]. This situation resembles the historical example of Japan
during the Second World War, where resource depletion led to reduced military effectiveness [32].
For Ukraine, this presents opportunities for targeted actions to further weaken russian reserves.

Thirdly, the mechanisms for force generation—partial mobilisation, contract service,
recruitment of foreign nationals, and forced conscription in the occupied territories—demonstrate
mixed effectiveness. The 2022 partial mobilisation enabled the conscription of more than 300,000
individuals into the russian armed forces but also revealed systemic issues, provoking social
discontent and the emigration of approximately 500,000 citizens. In other words, despite ambitious
plans (300,000 individuals in 2022), russia faced evasion and organisational challenges [15].
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Simultaneously, in the occupied territories of Donetsk and Luhansk, about 220,000 people were
mobilised by July 2022, partially compensating for losses but failing to fully address the
replenishment of units that had suffered combat casualties.

To mitigate social tension, russia has intensified the recruitment of contract soldiers, offering
high payments (ranging from 300,000 to 2,600,000 rubles) and various benefits, while also forcibly
mobilising conscripts, prisoners, and debtors. The russian authorities employ multiple networks to
recruit foreign nationals from low-income countries (Syria, India, Nepal, Cuba, DPRK) for
subsequent participation in the war.

Although contract service recruits up to 100,000 individuals annually, it remains dependent on
economic incentives, which have become less accessible due to sanctions [10, 27]. The recruitment
of foreign nationals, such as North Korean or Nepali mercenaries, does not resolve issues related to
training quality [28]. The most problematic mechanism is forced conscription in the occupied
territories, which provokes resistance and reduces unit combat effectiveness [11, 29]. These
vulnerabilities represent leverage points that Ukraine can exploit, for instance through information
campaigns to demoralise recruits or by supporting local resistance.

russia employs a broad spectrum of methods to maintain its armed forces, but systemic
problems, social discontent, and high casualties complicate the maintenance of necessary troop levels,
forcing reliance on coercive and deceptive recruitment practices.

Since 2022, there has been a trend of increased conscription for compulsory military service
(up to 160,000 individuals by spring 2025), an increase of the conscription age to 30, the introduction
of electronic summons, and restrictions on draft evaders. Various methods of influence are applied to
conscripts, compelling them to sign contracts. Despite these measures, since late 2024, russia has
faced difficulties in meeting recruitment quotas, as citizens are increasingly reluctant to participate in
the war, and monthly conscription often fails to offset losses.

Foresight for 2025-2026 indicates a likely continuation of the hybrid mobilisation model,
which would enable russia to recruit 150,000-200,000 individuals annually, but with gradually
declining efficiency due to economic and demographic constraints [12]. In the event of intensified
sanctions or successes by the Armed Forces of Ukraine, such as the Kursk operation in 2024, russia
might resort to full mobilisation, but this would risk economic collapse and internal instability, similar
to the USSR’s crisis during the Afghan war [30]. For Ukraine, this underscores the need to strengthen
pressure on russia’s logistical chains and to use diplomatic instruments to isolate its economy.

Based on these findings, Ukraine can develop strategies that maximise the impact on the
vulnerabilities of russia’s mobilisation system.

Recommendations

Intensify information campaigns to create conditions for the demoralisation of russian recruits
and to support resistance in the occupied territories, as observed in Kherson in 2022 [11].

Focus military efforts on the destruction of logistics hubs, depots, and enterprises involved in
arms production, thereby complicating the supply of mobilised units [25].

Enhance diplomatic efforts to strengthen sanctions, particularly targeting russia’s energy sector,
which would reduce its financial capacity for mobilisation [8].

These findings emphasise that, despite its apparent strength, russia’s mobilisation system is
vulnerable to systematic pressure. For Ukraine, which is defending its sovereignty, understanding
these vulnerabilities is not merely a theoretical achievement but also a practical instrument for
achieving victory. As the Chinese strategist Sun Tzu noted in his famous treatise The Art of War,
obtaining a strategic advantage over an adversary requires knowledge of their weaknesses.
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AHoTanifs. AKTYaJbHICTH JOCTIDKCHHS 3YMOBJICHA HEOOXITHICTIO TiependaduTH, K P
KOMITCHCYBaTHME CBO1 BTPAaTH B yMOBaX 3aTsDKHOI BiitHU. Hampukiman, aHami3 BIIKPUTHX JKEPE Bij
nurHg 2025 poky BKa3ye Ha IUIaHW POCIi MO0 PO3MIUPEHHS MPU30BY depe3 pedopmu BIHCHKOBOT
aaMiHICTpaIli, Mo MOoXe 3MIHUTH AUHAMIKY BiitHH. [[ns Ykpainu 1ie o3Havae motpedy B TOUHUX
JAaHUX 1 TPOTHO3aX, 100 e(heKTHBHO PO3MOAUIATH BiacHi pecypcH. CTaTTs MPUCBSIYCHA CUCTEMHOMY
aHamizy Ta QopcaiiTy MOOUTI3AIIHHOTO TMOTEHIIaTy pociiicbkoi ¢enepamii B ymoBax
mupoKoMaciiTabHoi BifiHM mpoTH YKpainu. [lOCHiDKeHHST PO3KPUBAE CTPYKTYPY, MeEXaHi3MHU
KOMIUICKTYBaHHS BIHCHK 1 OOMEXEHHS pPOCIHChKOT MOOUTI3AIIMHOI CUCTEMH, TPOIIOHYIOYH IPOTHO3
ii posButky Ha 2025-2026 poxu. Mera cTaTTi — NPOBECTH CHUCTEMHHUN aHali3 opraHizarlii
MOOUTI3alIMHOTO pecypcy pocii B yMOBax BiIMHM TPOTH YKpaiHM Ta PO3POOWTH MPOTHO3 ii
MoOUTI3aifHNX MOKIuBOcTer Ha 2025-2026 poku. Y cTaTrTi 0XapaKTepuU30BaHO CTPYKTYpYy Ta
0COOMMBOCTI MOOLTI3ALIMHOIO pecypcy pocii, BKIOYAIOYM 3aKOHOAaBUy 0a3y Ta MeXaHi3Mu
KOMIUIEKTYBAHHS; JOCHIKEHO cHenudiky dYacTKOBOI MOOUTI3alii, KOHTPAKTHOI CIIykO0wH,
BepOyBaHHS 1HO3EMIIiB 1 MPUMYCOBOTO MPH30BY HA OKYMOBAHUX TEPUTOPISLX; BUSBIECHO KIIOYOBI
OOMEKEeHHSI CHCTEMH Ha OCHOBI BepH(IKOBAHUX AaHUX; CPOPMYIHOBAHO MPOrHO3 HA OCHOBI
CYy4acHUX TpPCHIIB Ta ICTOPHUYHHMX TNPUKIAMIIB 1 3alpPOIIOHOBAHO BHUCHOBKH, SIKi CHPUATHMYTh
CTpaTeriuyHoOMy IUIaHyBaHHIO 00OpoHHM Ykpainu. CHCTEeMHUN MiJIXiJ € OCHOBOIO JIOCIHIKEHHS,
OCKUIBKM MOOLTI3aIis B pocii sBJIsie cOO0I0 CKIaJHY CHCTEMY, IO OXOIUTIOE 3aKOHOAAaBUy 0azy,
aJIMIHICTPAaTUBHI MEXaHI3MHM, COL[IaJIbHO-€KOHOMIUHI YMOBH Ta 11€0JIOT1YHUHN amapart. J[is aHamizy
BUKOPHUCTAHO MOJIENb 3araibHoi Teopii cuctem Jlroasira ¢don bepramandi, sika posrismae cuctemy
SK CYKYIHICTh B3a€MOIOB’S3aHMX €JIEMEHTIB, J€ 3MiHa OJHOr0 KOMIIOHEHTa, HaNpUKIaI,
naeMorpagiuHoro pesepBy, BIUIMBAa€ Ha iHINI, Taki K BiliChbKOBa €(EKTHUBHICTb UM €KOHOMIYHA
crabuibHiCTh. Ha OCHOBI eMIipUYHMX 1 TEOPETHMYHMX METOJIB, BKJIIOYAIOUYM aHami3 OoQiliiftHuX
nokymenTiB, 3BitiB ISW, RAND, Human Rights Watch, ixmmuix BigkpuTux mkepesn, BCTAaHOBICHO,
10 MOOLTI3aIis B pOCii CIUPAETbCA HA IIEHTPATI30BaHy PENPECUBHY CUCTEMY, alleé CTUKAETHCS 3
neMorpadiuHo0 KpH3010 (CKOpOUYeHHs mpare3naTHoro HaceneHHs Ha 10% o 2030 poky),
eKOHOMIUHMMH caHKUisMu (3MeHmienHss BBII na 3,5% y 2023-2024 pokax) i opranizamiiiHumu
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npobnemamu (Kopymiis, Opak coopsypkeHHs). YacTkoBa MoOLTi3alis, KOHTpPAaKTHa CIyxo0a,
BepOyBaHHs iHO3eMIliB (30kpema 3 IliBHiuHoi Kopei ta Henamy) ta mpumycoBuii mpu3oB Ha
OKYIIOBAaHUX TEPUTOPIAX YKpaiHU € KIIOUOBHMHU MeXaHi3MaMHU, aje iXHs e(peKTUBHICTD 3HIKY€ETHCS
4yepe3 HU3BKY IMJIrOoTOBKY Ta cnpoTuB. IIporno3 Ha 2025-2026 poku mependadae MpoIOBKECHHS
riopuaHoi MoOimizamii (150-200 Trc. ocibd mopivHo), aje 3 pU3MKOM BHCHAKEHHS Yepe3 eKOHOMIUHI
Ta comianeHi oOMexeHHA. lcropumuni npukmamgm (Snownis 1941-1945, cpcp B Adranicrani)
MiAKPECIIOITh BPa3IUBICTh MOMIOHMX cucteM. s YKpaiHH pEeKOMEHIYIOThCs iH(pOpMamiiHi
oriepariii, yJapy 1o JIOTICTHII Ta MOCWICHHS CaHKIIK. J[OCIiPKeHHS TPOMIOHYE CTPATEeTidHl TOYKU
BaKeJIsl ISl OCIIa0JICHHSI BOPOTa, 110 Ma€ KPUTHYHE 3HAYCHHS U1 0OOPOHU JIEpIKaBH.

KuouoBi ciioBa: moOumizatiitHuit pecypc, pociiicbka (eaepairisi, MOOUTI3aIHHAN TOTEHIIIAT,

pociiicbKO-yKpaiHChbKa BiliHA, (popcailT, yacTkoBa MOOUTI3allis, KOHTpaKTHa CIyk0a, OKyHoBaHi
TepuTOpii, TeMorpadiuna kpu3a, EKOHOMIUHI CaHKIII1, CTpaTEriuHe IIaHyBaHHS.
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Metoauka npiopure3anii Ta ONIHIOBAHHS BIVIMBY KOTHITHBHHX 3arpo3 Ha
e(eKTHBHICTH CHCTEMH CTPATEriYHUX KOMYHikanii 30poiinux Cua Ykpainu

Ouser Temuuit
a1’ TOHKT
kadenpa iHPopMmaliiiHoi OOpOTHOU THCTUTYTY CTPATEriYHUX KOMYHIKAIIii
HarnionaneHuii yHiBepcuTeT 000pOoHU YKpaiHu
03049, npocmiekt [Moitpsaux Cui, 28, Kuie, Ykpaina
e-mail: o.temnyi@edu.nuou.org.ua
ORCID: 0009-0009-3173-094X

AHoTanifA. AKTYalnbHICTh JOCITIKEHHS 3yMOBJIEHA TUM, 1110 B YMOBaX HIMPOKOMACIITaOHOT
arpecii pociiicekoi ¢exaeparii npoTd VYKpaiHW KOTHITMBHI 3arpo3d HaOylu CHCTEMHOTO,
KOMIUIEKCHOTO Ta IIJIECIIPIMOBAHOTO XapakTepy, M0 Oe3MOCepeHbO BIUIMBAE Ha €()EKTHBHICTD
(YHKIIIOHYBaHHS CHCTEMH CTpaTeriyHuX KoMmyHikamii 30poinux Cun Ykpainu. [locuienHs
1H(OpPMAaIIHHO-TICHXOJIOTIYHOTO  BIUIMBY  NPOTHBHHKA, 3pOCTAaHHA  poii  Je3iHdopMairii,
MaHIMYyJSATUBHUX HapaTHBIB Ta KOTHITMBHUX OIEpalliii BHMaraioTh pO3pOOJEHHS HAYKOBO
OOTpyHTOBaHUX MIAXOMIB A0 iX imeHTH(IKAIl{, OIiHIOBaHHS Ta MplopuUTH3aIlii. Y 3B’SA3Ky 3 UM
0CcO0MBOT 3HAUYIIOCTI HAOyBae (popMyBaHHS METOAMYHOIO arapary, SKUH J03BOJISIE KOMIIEKCHO
OIIIHIOBATH BIUTMB KOTHITMBHHUX 3arpo3 Ha CHUCTEMY CTPATETIYHUX KOMYHIKaIiil Ta 3a0e3rnedyBaTu
yXBaJICHHSI OOIPYHTOBAHMX YIPABIIHCHKUX pillleHb y chepl KOTHITUBHOI Oe3meku. OTkKe, METOI
CTaTTI € PO3pOOJICHHS METOIUKH IMPIOpHUTHU3AIlli Ta OIIHIOBAaHHS BIUIMBY KOTHITMBHHUX 3arpo3 Ha
e(eKTHBHICTb CHCTEMHU CTpaTeriyHUX KoMyHikamii 30poiHux Cwin VYkpaiHu, sika BpaxoBY€
OaraTokpuTepiaTbHUN XapaKTep TaKUX 3arpo3 Ta crenudiky ix peanizailii B yMoBax Cy4acHOi BIHH.
OCHOBHHMMM pe3yJIbTaTaMu IMPOBEACHOTO AOCIIHKEHHS € PO3pOOJIEHHS KOMIUIEKCHOT METOIUKH, 1110
CKJIQJIA€ThCS 3 JIBOX B3aEMOIIOB’sI3aHUX YAaCTKOBUX MeToAuK. [lepiia yactkoBa MeToanka 6a3yeThes
Ha 3aCTOCYBaHHI METO/Y aHalli3y iepapXiii Ta nependayae monapHe MOPiBHIHHSI KOTHITUBHHUX 3arpo3
3a BU3HAUYEHUMU KPUTEPisMU (IHTEHCUBHICTh, MACIITa0, TEMII Ta CTIHKICTh BIUIMBY), IO JO3BOJISE
3MIACHUTH iX OOrpyHTOBaHy mpiopuTu3amiro. Jlpyra uacTkoBa METOJMKAa CIpSMOBaHa Ha
OLIIHIOBAHHS BILTUBY MPIOPUTETHUX 3arpo3 Ha €(heKTUBHICTh CHCTEMHU CTpATETIYHUX KOMYHIKAIiN 1
nependavae BUKOPUCTAHHS amapaTry Teopii HMOBIpHOCTEW, aJUTHBHOIO Ta MYJIbTHILTIKATUBHOTO
3ropTaHHs MOKa3HMKIB, a TAaKOX EJIEMEHTIB Teopii irop. Y CTaTTi 3aIpONOHOBAHO CTPYKTYpPHO-
JIOTIYHY CXEMy METOJMKH, SKa CKJIQJa€ThCs 3 IIECTH TOCTIIOBHUX €TamiB 13 JeTali3alli€ro
npoleypHUX OJIOKIB Ha KO)KHOMY 3 HUX, 110 3a0e31euye ii MpakTUYHy peaizoBaHicTb. [IpoBeneHunit
MPAKTUYHUNA PO3PAXYHOK ISl aKTyaJIbHUX KOTHITUBHUX 3arpo3 y nepion 2025-2026 pokiB J03BOJIMB
MPOAEMOHCTPYBAaTH €(EeKTUBHICTh 3aIpPOINOHOBAHOIO IMIAXOMy Ta MHOro MNPHIATHICTH 10
BUKOPHUCTAHHS B YMOBaX POCIHChKO-YKpaiHCHKO1 BilfHU, 110 TpUBae. Martepianu cTaTTi MOXKYTh OyTH
KOPUCHUMHM JUIsI OpraHiB BiMCHKOBOTO YHpPaBIiHHA, HiAPO3JAUTIB CTpPATEriuHUX KOMYHIKaLlH,
AaHATITUYHUX 1 HAYKOBHX YCTaHOB CEKTOpYy Oe3neku 1 000poHH, a Takox uif (axiBuiB y cdepi
iHpOpMaliiHOI Ta KOTHITUBHOI Oe3Meku. 3arporoHOBaHAa METOAMKA MOXKe OyTH BUKOPHUCTaHA Iif
Yac OLIHIOBAHHS 3arpo3, MJIaHyBaHHS 3aX0/iB MPOTUAIT Ta MiBUILEHHS e()eKTUBHOCTI CTPATEriuHuX
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KomyHikaiii 36porinux Cun Ykpainu. Iloganbini IOCHi/DKEHHS 32 HAIPSIMOM CTaTTi JIOLIJIBHO
30CepeIMTH Ha BJIOCKOHAJICHHI MaTeMaTHYHOIO amrapary OLIHIOBAaHHS KOTHITUBHHUX 3arpos,
PO3MIMpPEHH]I TepeiKy KpHuTepiiB ix aHamizy, iHTerpaumii po3poOJeHOi METOIUKH B CHCTEMY
MIATPUMKH yXBaJICHHS PIIICHb OpPraHiB BiiCHKOBOT'O YIPABIIHHA, @ TAKOX aJanTarii miaxoIiB 10
crangaptiB nepxaB — wieHiB HATO 3 ypaxyBaHHSIM JOCBiy BEIEHHsS Cy4acHUX TiOpHIHHX Ta
KOTHITHBHUX BiliH.

KirouoBi cioBa: KOTHITHBHI 3arposu; crpareridydi komyHikanii; 30poitai Cum Ykpainu;
MplOpUTH3aLlls 3arpo3; METOJl aHaJI3y l€papXiil; Teopis WMOBIPHOCTEH; Teopisd irop; aAuTUBHE Ta
MYJIBTUIIIIKATUBHE 3TOPTaHHA; €()eKTHBHICTh CUCTEMHU; KOTHITHBHA Oe3MeKa; poCiiiChKO-yKpaiHChKa
BiifHa.

Beryn (Introduction)

[IlnpoxomacimiTabHe BTOPTHEHHS POCIChKOI (eaepanii B Ykpainy y mrotomy 2022 poky
3YMOBWJIO SKICHO HOBI YMOBU (YHKIIOHYBaHHS cHcTeMH crpaTeriyHux komyHikaniid (CCK)
36poitnux Cun Ykpainu (3C Ykpainn). CydacHa BiliHa Ha0yJ1a 03HaK KOMIUIEKCHOTO MPOTUCTOSIHHS,
y SIKOMY TOpsJ 13 3aCTOCYBaHHSIM TPaJWLIMHUX BIMCHKOBHX 3aco0iB Jenani OUTbIIOr0 3HAYEHHS
HaOyBae iH(OopMaliifHO-KOTHITUBHUN BUMIp. B ymMoBax TpuBasioro 30poiHOro NpoTUCTOSTHHS POCis
IIJICCIPSIMOBAHO 3aCTOCOBYE IIUPOKHH CIIEKTP KOTHITMBHHUX OIepalliii, CHpsMOBaHUX Ha
JleMopatizalliio yKpaiHChbKOro cycrniibeTBa Ta ocodoBoro ckiany 3C Ykpainu, nijpyuB MiXKHAPOIHOT
MIATPUMKH YKpaiHnu, (OpMyBaHHsS IECTPYKTHBHUX HapaTUBIB 1 3HWKEHHS pPIBHSA JOBIPH [0
odimiianx mkepen iHbopmamii [1,2]. Taki nmii OXOIUTIOIOTH TOMUPEHHS Ae3iH(opMaIlii,
MaHIMyJIOBaHHS CYCHUIBHOIO CBIJOMICTIO, BUKOPHUCTAHHS TICHXOJIOTYHOTO THUCKY Ta CTBOPCHHS
iH(}OopMaIIHHOTO IIyMYy, IO YCKJIQJIHIOE MPOIIEC YXBAJICHHS PIIICHB SK HAa CTPATETIYHOMY, TakK 1 Ha
OTIEPaTUBHOMY PiBHSX.

3a 1UX YMOB CHCTeMa CTpareriyHux kKomyHikamii 3C YkpaiHu MmepeTBOPIOETHCS HA OAWH 13
KIIFOUOBUX  IHCTPYMEHTIB  3a0€3MEeUeHHs] CTIMKOCTI  JepykaBW, MIATPUMAHHS  MOPAIbHO-
MICUXOJIOTIYHOTO CTaHy BIMCHK 1 HACEJCHHS, a TaKoXX (OPMYBaHHS CHPUSITIMBOTO MIXHAPOJAHOIO
iHdopmariiinoro cepegopuma. BomHodac edextuBHicTh CCK 3HA4YHOIO MIpOI 3aJIEKUTH Bij
3/IaTHOCTI CBOEYACHO BUSABIIATH, 11IeHTU(IKYBaTH Ta OLIIHIOBATH KOTHITHBHI 3arpo3H, BU3HAYATH X
MIPIOPUTETHICTH 1 BIUIMB Ha JIOCATHEHHS LUJIEH CTPAaTerIYHUX KOMYHIKaIlIH.

AKTYalIbHICTh JTOCJIIJDKEHHS 3yMOBJIEHAa HEOOX1THICTIO PO3POOICHHS HAYKOBO OOTPYHTOBAHHUX
METOJMYHHMX MIAXOMIB /IO OI[IHIOBAHHS Ta MPIOPHUTHU3AIlli KOTHITUBHUX 3arpo3 B YMOBaX Cy4acHOI
BiffHM. HasiBHI migxoau 31e01IbHIOT0 HE BPAaXOBYIOTh KOMIUIEKCHOTO, IUHAMIYHOTO Ta
0araToKpUTEepiaIbHOTO XapaKTepy KOTHITUBHOTO BILTUBY, IO yCKJIATHIOE POpMYyBaHHS e(hEeKTUBHHUX
yOPaBIiHCBKUX pillleHb Yy cdepi cTpareriyHux komyHikamiid. Kpim Toro, 3pocrae motpeba y
CTBOpPEHH1 YHIBEpPCAJILHOIO 1HCTPYMEHTApil0, SIKUH O03BOJIMB OM 1HTETpyBaTH KUIBKICHI Ta SKICHI
MOKa3HUKH OI[IHIOBAHHS 3arpo3, BPaxOBYBaTH iX B3a€MO3B’SI30K Ta MPOTHO3YBATH HACHIJIKHU iX
peanizarii.

Omxe, AOCHIKEHHS, CIPSIMOBAaHE Ha PO3POOICHHS METOAMKH MPIOPUTHU3AIIT Ta OLIHIOBAaHHS
BILJIMBY KOTHITMBHHUX 3arpo3 Ha €()eKTUBHICTh CUCTEMH cTpaTeriyHux xkomyHikanii 3C Ykpainu, €
CBOEYACHUM 1 Ma€ BAXKIIUBE TEOPETHYHE Ta MPAKTUYHE 3HAYEHHS JUIS IMiJIBUIICHHS KOTHITUBHOI
CTIMKOCTI JIep’KaBU B yMOBaxX pPOCIHCbKO-YKpaiHChKOI BIiHH, III0 TPUBAE.

Marepiaan Ta meroau (Materials and Methods)

AHalli3 HasBHUX HayKOBHUX Ipallb CBITYUTH PO Te, M0 B YKPAiHCHKIA BIHCHKOBIM Hayll 1€
HEI0CTaTHLO PO3p00IIeHi (hopMali3oBaHI METOJMYHI MiAXO0IU 10 MPiOpUTHU3aLlil KOTHITUBHUX 3arpo3
Ta KUTbKICHOTO OlliHIOBaHHS iX BIUBY Ha edektuBHicTh CCK 3C Ykpainu. IlepeBaskHa OibLIICTD
JIOCITI/DKEHb Ma€ OINMMCOBUU XapakTep 0e3 4iTKOro MaTeMaTHMYHOIrO amapary, SKUH JJ03BOJISIB Ou
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MOPIBHIOBATH 3arpO3H MK COOOO Ta BU3HAYATH HAWOUIBII KPUTHYHI HanpssMu potuii [3-5].

Mertoro cTarTi € po3poOJICHHS METOIUKH MPIOPUTH3AIIIT Ta OI[iHIOBAaHHS BILIMBY KOI'HITHBHUX
3arpo3 Ha e(eKTUBHICTh CHCTEMH cTpaTerivHnx komyHikanid 3C Ykpainu B yMOBax mpoJI0BKECHHS
30pOHHOr0 NPOTUCTOSIHHSA 3 POCI€I0, sIKa 3a0e31euye HayKOBO OOTPYHTOBAHE PAHXKYBAaHHS 3arpo3 Ta
KUTbKICHE OI[IHIOBAaHHSI iX BIUIMBY Ha KIF0YOBI moka3Huku (ynkiionyBanns CCK.

PesyabTaTn Ta O6roopennsi (Results and Discussion)

Cdopmyemo norisaau oo BusHaueHHs KOorHiTHBHUX 3arpo3 CCK 3C Ykpainu Ta nmpoBeaemMo
KJ1acu(iKallilo aKTyalbHUX KOTHITUBHUX 3arpo3.

Cranom Ha 2025-2026 poku B yMOBaxX pOCIHCHKO-YKpaiHCHKOI BifHH, 1[0 TPUBAE, CUCTEMA
cTpareriunnx KomyHikamii 3C VYkpaiHW 3a3Ha€ CHCTEMATUYHOTO BIUIMBY TaKHMX OCHOBHHX
KOTHITUBHHX 3arpo3 [1, 3, 6] (tadm. 1).

3arajbHy CTPYKTYPHO-JIOTIUHY CXEMY METOJUKH MOKHA MIPEJICTAaBUTH, SIK Ha puc. 1.

Po3pobiiena Meroauka siBiisie cOOOIO JBOETANHY CUCTEMY (pHUC. 2): MepIIUi piBeHb — II€
YacTKOBAa METOJMKA MPIOPUTH3AIll KOTHITUBHUX 3arpo3; JIPYrduil piBeHb — 116 4YaCTKOBAa METOJMKA
ouiHioBaHHS iX BIIUBY Ha edexktruBHicTh CCK 3C Ykpainu.

3arajibHa CTPYKTYPHO-JIOTIYHA CXeMa METOJUKH OXOILIIOE IITICTh TTOCIIIOBHUX €TalliB.

Tabamus 1. Knacudikaliis akTyaJlbHUX KOTHITUBHUX 3arpo3 CUCTEMI cTpaTeriyHuX KoMmyHikamii 3C
VYxpainu (2025-2026 pp.)

Kon HaiiMmenyBaHHs 3arpo3u XapakTepucTuka

3 Jesindopmariiini kamnanii ta | L{inecnpsiMoBaHe mommpeHHs HenpaBauBol iHdopmarii mpo aii 3CY,
(eiikoBi HapaTHUBU BTPATH, PIIICHHS KOMAHIyBaHHS 3 METOIO IMIPUBY IOBIPH CYCIIJILCTBA Ta

COIO3HUKIB

3. MasuinysroBants cycniyibHiumu | KorHITHBHI onepaltii, ClipsMOBaHi Ha HATHITAHHS CTPaxXy Ta HEBJIOBOJICHHS
HACTPOSIMH 11010 MOOLTi3aIlil MOOILTI3aIHHUMHE 3aX01aMH1, (POPMYBAHHS YXUJIBHUIILKHX HACTPOIB

3; [TigpuB Mi>kKHAPOTHOT [inecnipsiMoBaHM#1 BIUIMB Ha CYCIHIbHY JYMKY B KpaiHaX-IlapTHepax Juis
M ITPUMKH Ta KOATIIIHHOT 3MEHIIICHHS M ATPUMKHU Y KpaiHH, TIOMIMPEHHS «BTOMH BiJ] BIHHI»
€JIHOCTI

34 [ndopmariiini ataku Ha Ilcuxomoriuni onepariii, CIpsAMOBaHi Oe3ocepeIHLO Ha
MOpaJIbHHUH TyX 0CO00BOTO BilicbKOBOCTYk00BI11iB 3CVY: IMCTIBKH, COLIMEPEIKI, IEPEXOIUICHI KaHAIN
CKIIay 3B'I3KY

3s Juckpenuraiiist koMaHayBaHHs | [lommpeHHs qUCKPEIUTYI0UNX MaTepiaiiB 1100 BUIOTO KOMAaH/yBaHHSI,
Ta iHcTUTYTIB 3CY (hopMyBaHHS 00pa3y HEKOMIIETCHTHOCTI Ta KOPYMIIOBAHOCTI

3s KornituBHi ataku uepes 3actocyBanns III-reaepoBaHOro KOHTEHTY (BiZI€O, ay/1i0, TEKCTH) JJIs
[ITYYHUI IHTEEKT Ta Aim(edKn | CTBOPEHHS IPaBIONOIIOHNX (DEHKIB 3 MiHIMATEHUM BUSBICHHSIM

3, MaHinyJIroBaHHSI 3axormuienHs iH(Gopmariitaoro moss Ha TBJI, mommpeHHs 1e30piEHTYI0UNX
iH(OPMAIIIHHUIM IIPOCTOPOM Y ITOBIIOMJICHB CE€Pel MUPHOI'O HACCIIEHHS OKYIIOBaHHX/TIPU(POHTOBUX
30HaX OOHOBUX Mii paiioHiB

Bu3Haunmo 3MicT nepioi 4acTKOBOI METOMKH MPIOPUTH3ALllT KOTHITUBHUX 3arpo3.

SIK OCHOBHI NpoLEAYypU MPOBEAECHHS PO3PAXYHKIB LIOJ0 MPIOPUTH3ALIT KOTHITUBHUX 3arpo3
MO’KHA BU3HAYUTHU:

1. @opmyeanna mampuyb nonapHux NOpPieHsHb.

OCHOBHUM METOJIOM MiJT 4ac (hopMyBaHHS Ta MPIOPUTHU3ALIIT 3arp0O3 € METOA aHaNI3y iepapxiit
(MAI) T. Caari [7]. Bin € ogauM 3 HaiOUIbII eheKTUBHUX (POpMaTi30BaHUX METO/IB yXBaJECHHS
pillieHs B yMOBax OaraTOKpUTEpialbHOI0 BUOOPY, 30KpeMa s 3aaa4 npioputusanii. s KoKHOTo
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kpurepito K (me k = 1, ..., K) dopmyerbest MaTpuis nonapHUX NOPiBHAHB po3MipoM (n X n), ne N —
KUTbKICTh KOTHITHBHUX 3arpo3:

AP =fla; P, j=1, .., n (1)
ne a;® — oliHKa mepeBaru 3arpo3u 3; Hax 3arpo3oro 3; 3a kpurepiem K 3a mkamoro Caarti (1-9),
ai® =1/ a;® — ymoBa 00epHEHOCUMETPHUYHOCTI MATPHIII.

ETAII I: IPIOPUTU3AIIA KOTHITUBHUX 3AT'PO3 (MAI Caari)

Baox 1 brnok 1.1. @opmyBaHHS BUX1THOTO MEPEIiKy KOTHITUBHUAX 3arpo3

Baox 2 brnoxk 1.2. BusHaueHHs KpUTepiiB OLIHIOBaHHS: IHTEHCUBHICTH (/), MaciTad oxoruieHHs (M), TeMn
BBy (7), cTifikicts (C)

Baox 3 brnok 1.3. ®opmyBaHHS rpyIy eKCHEPTIB (7 > 7) Ta y3TOMKEHHS X KOMIIETEHTHOCTI

Baox 4 Brnok 1.4. TIpoBeeHHs npolielypH IOIapHOT0 OPIBHSHHS 3arpo3 3a KOKHUM KpUTEpieM

ETAII II: OBYUCJIEHHS ITPIOPUTETIB (CUHTE3 MAI)

Baok 1 Biok 2.1. TlepeBipka y3roKeHOCTI MaTPHIlb ONapHUX nopiBHsaHb (BY < 0,10)

Baoxk 2 brnok 2.2. O6uuCiIeHHS JOKAIBHUX MPIOPUTETIB (BJACHUX BEKTOPIB MATPHIIb)

Baok 3 brok 2.3. O0uncieHHs r1o0aasHIX IPIOPUTETIB 3arPO3 Ha OCHOBI BArOBUX KOE(II[IEHTIB KPUTEPIiB
Baok 4 brnok 2.4. PanxyBaHHs 3arpo3 Ta (hopMyBaHHS [TEPEIIIKY MPIOPUTETHUX

ETAII III: ®OPMYBAHHS CUCTEMMU IIOKA3HUKIB EOEKTHBHOCTI CCK

Baok 1 brok 3.1. Busznauenns kimodoBux mokasHukiB epexkruBaocTi (KPI) CCK 3CY
Baok 2 Brok 3.2. TTo6ymoBa MaTpHIIi BiAMOBIIHOCTI “3arp0O3u — MOKa3HUKH €(DEKTUBHOCTI”
Baok 3 Bbrok 3.3. BusznaueHnst 0a30BUX piBHIB IOKAa3HHUKIB €(DEKTUBHOCTI ¥ BIACYTHOCTI 3arpo3

ETAII IV: OI[IHIOBAHHS BILJIUBY 3AT'PO3 HA KPI (TEOPISI HMOBIPHOCTI + TEOPIS ITOP)

Baok 1 Biok 4.1. OrmiHroBaHHS IMOBIPHOCTI peaizariii KOKHOI MPpiopuTeTHOI 3arpo3u P(3;)

Baok 2 Biok 4.2. OriHOBaHHS YMOBHHX IMOBIPHOCTEH JAerpaallii j-ro mokasHuka e(eKTHBHOCTI 32 YMOBU
peastizantii 3arposu 3;

Baok 3 Biok 4.3. BusHaueHHs KoedillieHTIB Aerpaaalii MoKa3HUKIB e()eKTHBHOCTI Oy

Baok 4 Biok 4.4. 3acTocyBaHHs TeOpil irop Uisi BUSHAYCHHST OIITHMAJIBHOI cTpaTerii mpoTH il

ETAII V: IHTET'PAJIBHE OLIIHIOBAHHSI E@EKTUBHOCTI CCK
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Mynerurutikatusauii: E wyrem = I1 [E j(z)]B j, 2B j :i E = ||g_i|! =||1- E__iHn_'l(s__i, r)H. (Mannuﬂ BTPaT) 1
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PucyHoxk 2. 3aranpHa 0J0K-cXeMa METOJIUKH MpiopUTe3allii Ta OIiHIOBAaHHS BIJIMBY KOTHITUBHUX

3arpo3 Ha e()eKTUBHICTh (DYHKIIIOHYBAHHS CUCTEMH cTpareriunux komyHikamit 3C Ykpainu
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2. ObuucnenHs 10KATbHUX NPIOPUMEmIs.

Hnst xoxHOi Marpumi A%  oOYMCIIOIOTHCS JOKaidbHI mpioputeTnn wi¥ sSK HOpPMOBaHI
KOMITOHEHTH T'OJIOBHOT'O BJIACHOTO BeKTOpa. [IpakTuuHe HAOIMKEHHS JIOKAJbHOTO MPIOpUTETY -1
3arposu 3a kputepiem K:

Wb = (T ag®) | 2 (T ay™®) (2)

3. Ilepesipka y3e00aicenocmi mampuyi.

Binnomenns y3rompkenocti (BY) obuncmoerses 3a hopMynoro:

BY =1V /BB, 3)
ne 1Y — innekc y3romkeHocTi: IV = (Awe — n) / (n — 1); BB — BunaakoBa y3rokeHicTh (TabaudHe
3HAuYeHHS). YMOBa NPUNHHATHOI y3rojukeHocTi: BY < 0,1.

MakcumanbHe BJacCHE 3HAUYE€HHS MATPUIll 3HAXOAUTHCS SIK:

Jmax = (1/n) + Z; [(A® - w®); [ w;]. 4)

4. Busnauenns eacosux xoegpiyicumis kpumepiis.

AHanoriuHo ¢GopMyeTbcs MaTpuld NOMAPHUX MOPIBHAHb CaMUX KPUTEPIiB, KA BHU3HAUYa€
BaroBi koedimientu v (k=1, ..., K). ¥ namomy Bunagxy K=4 kpurepii: [ntencusnicts (/), Maciirad
(M), Temmn (T), Criiikicts (C).

5. Obuucnenns en00aNbHUX NPIOPUMEMIE MA PAHHCYBAHHS.

I'no6anbHuil mpiopuTeT (iHTErpaibHa OIiHKA MPIOPUTETHOCTI) i-1 KOTHITHBHOT 3arpO3H:

Wi:Zk ()% 'W,'(k), Z‘,W,Z 1. (5)

3arpo3u paHXXylOThCS 3a cnajaHHsM W 3arposu, Ans sSKUX BUKOHYeTbCs ymoBa W; > I/n,
HaJeXaTh 10 TPYyNH IPIOPUTETHUX Ta MIUIATAIOTH MEPIIOYeproBOMY aHali3y B pamKax Ipyroi
JaCTKOBOI METOIHUKH.

BusznaunMo 3MicT Apyroi 4acTKOBOI METOAMKH OLIHIOBAHHS BILTUBY KOTHITUBHUX 3arpo3.

Sk OCHOBHI TPOIEAYPH MPOBEACHHS PO3PAXYHKIB IIOI0 MPIOPUTH3AIlT KOTHITUBHHX 3arpo3
MO>KHA BU3HAUUTH:

1. Cucmema noxasnuxis epexmusnocmi CCK 3C Vkpainu.

EdexTuBHicTh cucTemu crpareridaux komyHikaiiid 3C YkpaiHu OIlIHIOETBCS Yepe3 CUCTEMY
KIIFOYOBHX MOKa3HUKIB: £ — 70Bipa cycniyibeTBa 10 odimiitnux mxepen 3C Ykpainu; £2 — OXOIJICHHS
LIJTbOBUX ayIUTOPIN KIOYOBUMHU MeceKaMu; Es — MOpallbHUN AyX 0cO00OBOro ckiany; £+ — piBeHb
MDKHAPOJHOI MIATPUMKH; Es — CTIHKICTD 1H()OpMaLiifHOrO IPOCTOpY (PiBEHb CIPOCTYBAHb (PEUKIB).
Kosken nokasuuk Hopmyethest: E; € [0; 1], ne 1 — makcumanbHa e()eKTHBHICTb.

2. Oyinrosanns imosiprocmi peanizayii 3a2po3 ma Koegiyicnmie oecpadayii.

IMOBipHiCTH peaizarii i-1 KOrHITUBHOT 3arpo3u P(73;) OLIHIOETHCS EKCIIEPTHUM METOAOM abo
Ha OCHOBI aHali3y CTaTUCTHKU NOIiH iH(opmamiiiHoro mpocropy. i ckiagoBux 3arpo3
3aCTOCOBYETHCS (hopMyJia TOBHOI HMOBIPHOCTI:

P(3l) =2n P(3i ‘ Fm) : P(Fm), (6)
ne F, — m-ta ymoBa (cnpusTiuBuii (akrop pearnizamii 3arposu). Koedimient nerpamaiii j-ro
MOKa3HKMKa e(hEKTUBHOCTI i/l BIUIMBOM I-i 3arpO3H:

0y = P(4E; | 3) - Ky, (7
ne P(AE; | 3;) — yMOBHA iMOBIpHICTh 3HAYHOT'O 3HIDKCHHS j-T0 MOKa3HUKA 32 YMOBH peajtizailii 3arpo3u
3 kj € [0; 1] — xoedillieHT, 110 XapaKTepU3ye€ MaKCHUMalbHY TNIMOMHY MOXIJIMBOI Jerpajamii
MOKa3HUKA.

3. Aoumuesne 320pmarnHs NOKA3HUKIE eheKmUeHOCMI.

Kommnexcuuii (arperoanuit) nokasunuk edexkruBHocti CCK 3C Ykpainu B ymoBax peasizarii
MHOKMHH KOTHITUBHHUX 3arp03 0OUYHMCITIOEThCS Yepe3 aIuTUBHE 3TOPTaHHS:

E xom =50 E(3), 5a =1, ®)
1€ 0; — BaroBi Koe(illi€eHTH MOKAa3HHKIB, 1110 BH3HAYal0Thcsa MeToioM MAI abo MeTomomM paHTroBOi
Kopensii; £;(3) — 3HaueHHS J-ro OKa3HUKa e()eKTUBHOCTI B YMOBaX Jlii BUSBJICHUX 3arpo3:

Ei3) =E% - (1 —2iP(3) - - W), (9)
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ne E° — 6a30Buii piBeHb J-r0 MOKa3HUKA Y BIJICYTHOCTI 3arpo3. ATMTHBHE 3TrOPTaHHS 3aCTOCOBYETHCS
32 YMOBH KOMIIEHCALIHHOCTI TOKAa3HUKIB (HU3bKE 3HAYEHHSI OJJHOT'O MOYKE KOMITEHCYBATHUCS BUCOKUM
1HIIIOTO).

4. Mynomunnixamugne 320pmants 05l KpUMUYHUX NOKAZHUKIG.

JUIs KpUTUYHO BXJIMBHX HEKOMIICHCAIIIMHUX TIOKa3HUKIB (MOpaTbHUHN JyX, J0Bipa)
3aCTOCOBYETHCS MYJIbTUILTIKATHBHE 3TOPTAHHS:

E_mynom =11 [E(3)]"B, % p =1, (10)

e f}; — IOKa3HUKH CTEICHS, 1110 BiI0OPaKarOTh BITHOCHY BaXKJIMBICTh J-TO MMOKAa3HUKA. [HTerpanbHe

(KOMITJIEKCHE) OIIHIOBaHHS PEKOMEH]Iy€ThCSl BHKOHYBATH Uepe3 3BAXKEHY CEPETHIO aJUTHBHOTO Ta
MYJIbTHIUTIKATUBHOTO MMOKA3HUKIB!

E inm=7y-FE xom + (1 —y)-E myrem, y €[0; 1]. (11)

5. 3acmocyeanns meopii icop 0151 U3HAUEHH ONMUMANbHOI cmpamezii.

BuOip ontumanbsHOi cTpaTerii mpoTHiii KOTHITUBHUM 3arp0o3aM MOJIEITIOETHCS SIK MaTpU4HA Tpa
nBox rpasuiB: 3C VYkpaiHM (3aXMCHUK) Ta NPOTUBHHUK (arpecop). Marpuus Burpamis (BTpaT
epextuBHocTi CCK) mae Burms:

G =g, i €{cmpameecii 3CY}, | € {cmpamezii npomusnuxay, (12)

ne gz = 1 — E inm(s;, r;) — Brpatu edextuBHocTi CCK 3C Ykpainu npu 3acTocyBaHHI CTpaTerii s;

(3C VYkpainm) Ta r; (mpotuBHUK). OnTuManbHa 3Mimana ctpareris 3C Ykpainu p* = (p:* ..., pn™)
3HaXOJUTHCS 3 YMOBU MIHIMAKCY:

p* =arg min_{p} max_{j} 2; p; - g, 2ip: =1, pi=0. (13)

Jlis miATBEepAKEHHS Mpare3gaTHOCTI METOAUKU MPOBEAEMO YUCEIbHUNA €KCIIEPUMEHT 1010
MPaKTUYHUX PO3paxXyHKIB 3a eTalaMu Ta MpoLeAypaMHu METOAUKH.

1. Chopmyemo mampuyro nonaprux nopieusans 3a kpumepiem “‘Ilnmerncusnicmos” (maon. 2).

PosrnssHemo mpukiaax  mpiopuTH3aiii Uil 9OTHPHOX HAWOUIBII aKTyaJbHUX 3arpo3
(ckopoueHu# mepemik Uil HaOYHOCTI): 3; — nAe3iHdopMaliiiHi kammnaHii, 3> — MaHIIYyJIOBaHHS
HACTPOSIMU 110,10 MOO1TI3aIlii, 33 — MiIPUB MI>KHAPOIHOI MATPUMKH, 3, — aTaKd Ha MOPAJIBHUHN TyX
OC. Marpuriis nonapHux MOPiBHSHB 32 KpUTEPiEM “|HTEHCUBHICTH BILTUBY :

Tabauust 2. Marpuisd MonapHUX TOPIBHSIHB 3a KpHUTepieM “IHTEHCHBHICTH” Ta OOYMCICHHS
JIOKaJIbHUX TPIOPUTETIB

3arpo3za 3 3. 3; 34 [T a;~(1/mn) w_i*(d)
3 1 3 2 4 2,213 0,440
32 1/3 1 1/2 2 0,760 0,151
3 1/2 2 1 3 1,316 0,262
34 1/4 1/2 1/3 1 0,745 0,148
Cyma — — — — 5,034 1,000

[TepeBipka y3ropKeHOCTI: Amax =~ 4,03; IV = (4,03 —4) /3 =0,010; BB+ = 0,90; BY = 0,010/
0,90 =0,011<0,10 — maTpuus y3roa;eHa.

2. [ nobanvHi npiopumemu nicis cunmesy 3d 6Cima Kpumepismu.

[Ticast mpoBeeHHs aHAJOTIYHMX PO3PaxyHKIB 3a Kputepismu “Macmtad” (M), “Temn” (7),
“Critikicts” (C) Ta BU3HAueHHs BaroBux koedimieHTiB kputepiiB v = (0,35; 0,25; 0,20; 0,20),
rio0anbHi IpiOpUTeTH 3arpo3 (Tadam. 3).

BucHoBok: npiopureTHUME 3arpo3amu € 3; (ne3indopmariitni kammnawnii, W = 0,401 > 1/4 =
0,25) ta 35 (migpuB MibkHapoaHoi miaTpuMku, Wi = 0,261 > 0,25). Came 1i 3arpo3u MiUIArar0Th
JIeTaIbHOMY aHaJli3y B IpyTili 4aCTKOBiM METOHIII.
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Taoauus 3. Pe3ynbprati paHKyBaHHS KOTHITHBHHX 3arpo3 3a MeTogoM MAI

3arpo3a w_ i™D) | w_ i"M) |wW_iNT) | w_iNC) | W (global) Panr
31 — de3indopm. kammanii | 0,440 0,420 0,380 0,350 0,401 1
3> — Manimn. mo6imizariero | 0,151 0,180 0,260 0,200 0,191 3
33 — IlizpuB MiXH. 0,262 0,270 0,200 0,320 0,261 2
T ITPUMKH
34 — ATaku Ha MOp. AyX 0,148 0,130 0,160 0,130 0,142 4
oC

3. Oyintosanns enausy na noxaznuku egpekmuenocmi CCK 3C Vrpainu.
Jnst mBOX mpiopuTeTHHX 3arpo3 Bu3Haudeno: P(3:;) = 0,85; P(35;) = 0,70. ba3oBi mokazHUKH
epextuBHOCTI: £° = 0,72 (noBipa), £°> = 0,68 (oxoruienHs aynutopiit), £% = 0,75 (MopanbHUil AyX),
°% = 0,65 (MmbkHaponHa miaTpuMKa), £° = 0,60 (cTiiiKicTh 1HOOPM. IPOCTOPY).
Martpuiis koedimieHTIB aerpanaiii o; HaBeneHa y Taom. 4.
Po3paxyHok 3HaueHb MOKa3HUKIB epeKTUBHOCTI 3a popmyroro (9), ne Barosi koedimientu Wi
=0,401; W5 =0,261 (tabmn. 5):
Ei3)=0,72-(1—-085-0,35-0,401 —0,70-0,15-0,261) = 0,72 - (1 — 0,1193 — 0,0274) =
0,72-0,8533= 0,615
E>3)=0,68-(1—085-020-0,401 —0,70-0,10-0,261) = 0,68 - (1 — 0,0682 — 0,0183) =
0,68 -0,9135= 0,621
Es(3)=0,75-(1—085-025-0,401 — 0,70 - 0,05 -0,261) = 0,75 - (1 — 0,0852 — 0,0091) =
0,75 -0,9057 = 0,679
E«3)=0,65-(1—085-030-0401 —0,70-0,45-0,261) = 0,65 (1 —0,1023 — 0,0822) =
0,65 -0,8155= 0,530
Es(3) = 0,60 - (1 —0,85-0,40-0,401 — 0,70 - 0,20 - 0,261) = 0,60 - (1 — 0,1363 — 0,0365) =
0,60 -0,8272 = 0,496

Tabauus 4. Matpuns koedirienTis nerpananii mokazuukiB epextuBHocti CCK 3C Ykpainu

3arposa \ KPI E. (noBipa) E: Es (mop.nyx) | Es4 (Miskn.miaTp.) | Es (cTilikicTh)
(oxomIeHHs)
31 (ne3indopm.) 0,35 0,20 0,25 0,30 0,40
35 (TTiapuB TiATP.) 0,15 0,10 0,05 0,45 0,20

4. AOoumueHne ma My1bmuniikamuene 3o0pmannsi. Inmeepanvoha oyinka.

IIpu BaroBux koedimientax o = (0,25; 0,20; 0,25; 0,20; 0,10) aguTUBHUA KOMILIEKCHHUI
MMOKa3HUK:

E xom =025-0,615+0,20-0,621 + 0,250,679 + 0,20 - 0,530 + 0,10 - 0,496

E xom =0,154+ 0,124 + 0,170 + 0,106 + 0,050 = 0,604

ITpu B = (0,30; 0,20; 0,30; 0,15; 0,05) MyTBTUILTIKATUBHUI MOKA3HUK:

E mynem = 0,615°0,30 - 0,62170,20 - 0,67970,30 - 0,530™0,15 - 0,496"0,05 = 0,615°0,30 -
0,621"0,20 - 0,67970,30 - 0,530"0,15 - 0,496"0,05

E mynem = 0,868 - 0,904 - 0,893 - 0,905 - 0,986 = 0,591

[nTerpanbuuii nokasHuk mnpu y = 0,6:

E inm=20,6-0,604+0,4-0591 =0,362+ 0,236 = 0,598
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Taoauusa 5. Pesynbratu ouintoBanHs edexkruBHocTi CCK 3C Vkpainu B yMOBax MpiOPUTETHHX
KOTHITHBHUX 3arpo3

IMoka3nuk ba3oBuii piBeHb PiBenb B ymoBax Binnocne 3nm:keHHs1, %o
ES 3arpo3 E;(3)
E: — ogipa cycminbcTBa 0,720 0,615 -14,6 %
E2> — OxoruteHHs ayiuTopii 0,680 0,621 —8,7 %
Es — Mopanenuii 1yx OC 0,750 0,679 —-9,5%
E4 — MixkHapoiHa miaTpuMka 0,650 0,530 —18,5 %
Es — CritikicTs iHPOPM. IPOCTOPY 0,600 0,496 -17,3 %
E_xom (aguTuBHMIT) 0,686 0,604 -12,0 %
E_inT (iHTerpaannuii) ~0,680 0,598 -12,1 %

5. Ananiz onmumanvroi cmpameeii npomudii ((ppacmenm meopii icop).

3C VYkpainu MawoTh Tpu cTpaTerii npotufii: SA — akTUBHE clpocTyBaHHS ((akTyekiHr +
kibepripoTuisi), SB — MemianpeBeHmis (IMpoakTHBHE HapaTUBOyTBOpeHHs), SC — komOiHOBaHa.
[IpotuBHUK (pocis) 3acTocoBye: I'l — KOHIIEHTpOBaH1 ne3iHdopmartiiiii ataku, rll — po3noporeHuit
BILTUB Yepe3 conmepexi. Matpuus Brpat edextuHocTi (1 — E_iHT):

G= rl rill
sA: [0,32 0,45]
sB: [0,48 0,25]
sC:[035 032]

AHaJi3 MaTpulll MOKa3ye BIJICYTHICTH CIAJIOBOT TOYKHM B YHUCTUX cTpaTerisix. OnTumanbHa
smimana crpareris 3C Ykpaina, oTpuMaHa METOI0M JiiHiiHOro nporpamysanns: p* = (0,42; 0,31;
0,27), To6T0 42% pecypciB — Ha aKTUBHE CITPOCTyBaHHsI, 31% — Ha MPOAKTUBHE HAPATUBOYTBOPEHHS,
27% — na kom0binoBaHi 3axou. [liHa rpu (MiHIMaJIbHE TapaHTOBAHE 3HAUYEHHS BTPAT €(PEKTUBHOCTI):
v*=(),37, mo Bianosigae rapantopanomy piBHIO edextuBHOocTi CCK 3C Vkpainu > 0,63.

Bucnosku Ta pexomenaanii (Conclusion and Recommendations)

VY crarti po3po0IeHO METOIMKY MTPIOPUTH3AITIT Ta OIIIHIOBAHHS BIUIMBY KOTHITUBHUX 3arpo3 Ha
e(eKTHBHICTb CHUCTEMH CcTpareriyHux KomyHikamiii 3C VYkpaiHu, siKa CKJIQJa€ThCsi 3 JBOX
B32€EMOIIOB’ I3aHUX YACTKOBUX METOIUK. OCHOBHI pe3yJIbTaTH:

1. 3anpornioHOBaHa 3arajbHa CTPYKTYpHO-JIOTIYHA CXeMa METOJMKH OXOIUIIOE IIICTh
MOCIIITOBHUX €TaliB Ta KOHKPETHI MpoLeaypHi OJI0KH, 110 3a0€3MeYyI0Th MOBHUM UK aHATi3y, BiJl
imeHTudIKaIii 3arpo3 10 BUPOOJICHH] pEKOMEHIaIlii 1040 ONTUMAIBHOI CTpaTerii MpoTH/Iii.

2. [lepmia yactkoBa Meroauka (mpioputusanisi) Oazyerbcss Ha MAI Caati 3 yotupma
KPUTEPISIMH OI[IHIOBaHHS (IHTEHCHBHICTb, MacIITad, TEMII, CTIMKICTh) Ta 3a0e3redye KiTbKiCHE
paHKyBaHHS 3arpo3 3 MEPEBIPKOIO Y3TOIKEHOCTI CyIKEHb €KCIIEPTIB.

3. Jlpyra yacTkoBa MeTO/iMKa (OIL[IHIOBaHHA BILIMBY) IHTETpYy€ amapar Teopii IMOBIPHOCTI 1S
OLIIHIOBAHHS MMOBIPHOCTI peani3allii 3arpo3 Ta KoedilieHTiB Jerpajalii noKa3HuKiB, alUTHBHE Ta
MYJBTHIUTIKATUBHE 3rOpPTAaHHS Ul BHM3HAUEHHS KOMILJIEKCHOTO Ta IHTETpajbHOrO IOKa3HHKa
epextuBHOCTI CCK, a TakoX eJIeMeHTH Teopii irop il MOUIYKY ONTUMAJIbHOT cTpaTerii mpoTHIli.

4. TlpakTHYHUI TIPUKIAI MIATBEPAUB IMpare3qaTHICTh METOauKu: s yMmoB 2025-2026 pp.
NPIOPUTETHUMHU BU3HAUEHO 3arpo3u 3: (ae3iHdopmaniiiHi kammanii) Ta 3s (MiIpUB MDKHAPOIHOT
niaTpuMKH). CyKyNHUH BIUIMB IIUX 3arpo3 3HIKYE iHTerpaabHuii nokasHuk edexkruBHocti CCK 3C
VYkpainu Ha =12%, nepenyciM 3a paxyHOK Jerpajanii HoKa3HUKa Mi>KHapoHOT miaTpuMkH (—18,5%)
Ta 10BipHu cycrinbeTBa (—14,6%).
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5. OntumanbHa ctpateris nporuaii 3C Ykpainu, BU3HaUeHa 3a JIOTIOMOTOI0 MaTPUYHOI I'pH,

nepenbadae BuaiieHHs 42% pecypciB Ha aKTHBHE CIPOCTYBaHHS Ta KiOEpIPOTHIIIO, 1[0 TAPAHTYE
piBens edpexkruBHOCTI CCK He HInK4e HiX 0,63 3a Oynb-sAK01 cTpaTerii NpOTUBHHKA.

[Momanei gOCHiPKEHHS JOMUIBHO CHPsSMYBATH Ha: BepH(DiKallito 3aIpOIOHOBAHOT METOIUKA

Ha peaTbHUX JaHUX MOHITOPUHTY 1HPOPMALIHHOTO MPOCTOPY; POLUIMPEHHS MEPEITiKy KOTHITHBHUX
3arpo3 3 ypaxyBaHHSM HOBITHIX TexHonorii (maindetiku, [LI-renepoBanuii KOHTEHT); pO3pPOOICHHS
aBTOMATH30BAHOTO IHCTPYMEHTApil0 MIATPUMKH YXBAJICHHS pIlIEHb Ha OCHOBI 3alpONOHOBAHOTO
MaTEeMaTUYHOTO arapary; a TAKOK aJIalTallil0o METOAUKH 10 PIBHS ONEepaTUBHOr0 KoMaHyBaHHs 3C
VYkpainu.
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Methodology for prioritizing and assessing the impact of cognitive threats on the
effectiveness of the strategic communications system of the Armed Forces of
Ukraine

Oleh Temnyi
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03049, Povitrianykh Syl avenue, 28, Kyiv, Ukraine
e-mail: o.temnyi@edu.nuou.org.ua
ORCID: 0009-0009-3173-094X

Abstract. The relevance of the study is due to the fact that in the conditions of full-scale
aggression of the Russian Federation against Ukraine, cognitive threats have acquired a systemic,
complex and targeted nature, which directly affects the effectiveness of the functioning of the
strategic communications system of the Armed Forces of Ukraine. The strengthening of the
information and psychological influence of the enemy, the growth of the role of disinformation,
manipulative narratives and cognitive operations require the development of scientifically sound
approaches to their identification, assessment and prioritization. In this regard, the formation of a
methodological apparatus that allows for a comprehensive assessment of the impact of cognitive
threats on the strategic communications system and ensuring the adoption of justified management
decisions in the field of cognitive security is of particular importance. Therefore, the purpose of the
article is to develop a methodology for prioritizing and assessing the impact of cognitive threats on
the effectiveness of the strategic communications system of the Armed Forces of Ukraine, which
takes into account the multi-criteria nature of such threats and the specifics of their implementation
in the conditions of modern warfare. The main results of the research are the development of a
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comprehensive methodology consisting of two interconnected partial methodologies. The first partial
methodology is based on the application of the hierarchy analysis method and involves a pairwise
comparison of cognitive threats according to certain criteria (intensity, scale, pace and stability of
impact), which allows for their reasonable prioritization. The second partial methodology is aimed at
assessing the impact of priority threats on the effectiveness of the strategic communications system
and involves the use of the apparatus of probability theory, additive and multiplicative folding of
indicators, as well as elements of game theory. The article proposes a structural and logical scheme
of the methodology, which includes six consecutive stages with a detailing of procedural blocks in
each of them, which ensures its practical feasibility. The practical calculation carried out for current
cognitive threats in the period 2025-2026 allowed demonstrating the effectiveness of the proposed
approach and its suitability for use in the conditions of the ongoing Russian-Ukrainian war. The
materials of the article can be useful for military command bodies, strategic communications units,
analytical and scientific institutions of the security and defense sector, as well as for specialists in the
field of information and cognitive security. The proposed methodology can be used when assessing
threats, planning countermeasures and increasing the effectiveness of strategic communications of
the Armed Forces of Ukraine. Further research in the direction of the article should be focused on
improving the mathematical apparatus for assessing cognitive threats, expanding the list of criteria
for their analysis, integrating the developed methodology into the decision-making support system of
military command bodies, as well as adapting approaches to the standards of NATO member states,
taking into account the experience of conducting modern hybrid and cognitive wars.

Keywords: cognitive threats; strategic communications; Armed Forces of Ukraine; threat

prioritization; method of hierarchy analysis; probability theory; game theory; additive and
multiplicative convolution; system efficiency; cognitive security; russian-Ukrainian war.
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AHoTauisi. OHOBJICHHS 030pOEHHS — II€ TPOLIEC 3aMiHH 3aCTaAPUINX, 3HOMEHUX 200 YaCTKOBO
3acTapiiux 3pa3KiB 030pO€HHS, BIHCHKOBOI Ta CIEIIAIbHOT TEXHIKK HA ORI CydacHi, CIPSIMOBaHUN
Ha MiITpUMaHHA a00 TIOKpamieHHs OOHOBMX MOXIMBOCTEH BIHCHKOBUX (GopMyBaHb. Jlis
niarpumanns 30poitHux Cun Ykpainu B 00€37aTHOMY CTaHI BaKJIMBE 3HAYCHHS MAE€ CBOEYACHE
OCHAIIEHHS iX HOBITHIMH 3pa3kaMu 030pO€HHS, BINCHKOBOI Ta CIEIiaIbHOT TEXHIKH, 110 320€311eYUTh
3aXHUCT JIEP’KABHOTO CYBEPCHITETY 1 TePUTOPIAIBHOI MUTICHOCTI jaepkaBu. OHOBIICHHS 030pOEHHS
Hapasi BiOyBA€eTbCs HE 3a TUIAHOM, a 3a HAsSBHOCTI (PIHAHCOBHMX pPECYpCiB Ha TIJCTaBl pilICHHS
BIJITIOBITHMX KEPiBHHUKIB. METOANYHOTO amapary oOrpyHTYBaHHS MOPSIKY OHOBJICHHS 030pOEHHH,
BIIICPKOBOI Ta CIEHIaJIbHOI TEXHIKM Y BIMCbKaX NpakTUYHO Hemae. lle yckimagHioe Mmopsaok
BU3HAUYEHHS BIHCHKOBUX (POPMYBaHb, y SIKUX MOTPIOHO OHOBUTH O30pOEHHSI, a TAKOK BU3HAUEHHS
3pa3KiB 030pO€HHs, BIICHKOBOI Ta CIIENIAIbHOI TEXHIKH, SIKI CJI1J] 3aMIHUTH HOBUMU. TakKUM YMHOM,
pO3pOo0JIEHHSI METOIMKH TUTAaHYBAHHS TIOPSIIKY OHOBJIEHHS O030pOEHHS, BIMCHKOBOI Ta CIEIIAbHOI
TEXHIKM BIHNCHKOBHUX (POPMYBaHb € aKTyaJlbHUM NUTaHHSAM. MeTa cTaTTl Mojisrae B po3poOseHHI
OCHOBHHUX IIOJIO)K€Hb METOJMYHOTO MIAXOAY [0 IUIaHYBaHHS TOPSAKY OHOBJIEHHS O030pO€HHS,
BIMICHKOBOI Ta CeliaibHOI TEXHIKH BiiCbKOBHX (hopMyBaHb. MeTonnka nepeadadae oOrpyHTOBaHe
BHU3HAUEHHS MOTPeOU B OHOBJIEHHI 030pO€HHS, BIMCHKOBOI Ta CHEI[IalbHOT TEXHIKU, PaHKYBaHHS
3aXO/IB OHOBJICHHs, (hopMyBaHHS TOTpeOM B pecypcax Ha OHOBJIEHHS Ta OINTHMI3allil0 TJIAHIB
OHOBJICHHSI B yMOBaX oOMeXeHHsI pecypciB. BoHa 0Xormitoe OCHOBHI €Tanu Mpolecy OHOBJIEHHS —
Bi/I OIIIHIOBAaHHS TMOTOYHOTO CTaHY 3pa3KiB O30pOEHHsI, BIMCHKOBOI Ta CHEIiadbHOI TEXHIKH JI0
dbopmyBanHs1 30amaHcoBaHOro IlmaHy OHOBJIEHHS Ta MOHITOPHHTY HOTO TOJAJBINOI peai3allii.
CraTTIO MPUCBSYECHO JOCTIIKEHHIO OCHOBHUX €TalliB IUIAHYBAaHHS MOPSIKY OHOBJIEHHS 030pO€HHS.
KoxHwuil 13 mpeacTaBieHrx eTarniB METOIMKH €, 110 CYTl, OKpEMUM HayKOBHM METO/I0M. MeTo/inKa €
CKJIQIHOIO Ta Oarato(yHKIIOHATbHOI. OCKUIBKHU TOCHIKEHHS € 6araTOKpUTEpiaIbHUM, TO Y CTaTTI
BUKOPHUCTOBYEThCS 0OaraTto KOe(DIII€HTIB, sIKI BPaxOBYIOTh BIUIMB Pi3HUX (DAKTOPIB Ha MPOIIEC
MJIaHYBaHHS OHOBJICHHS O30pOEHHS, 30KpeMa KOeQIII€EHT TEXHIYHOI TOTOBHOCTI, KOoe(]imieHT
MOPAJIBHOTO CTapiHHS, KOSPIIIEHT TEXHIYHOTO PiBHS, KOS(DIIEHT YKOMIUICKTOBAHOCTI, KOe(IIieHT
3aJIMIIKOBOTO pecypey Tomro. MeToauka crnpsiMoBaHa Ha BIOPSIKYBAaHHS MPOIECY IJIaHYBAHHS
MOPSIIKY OHOBJICHHSI 030pOEHHS, BINCHKOBOT Ta CHEIialbHOT TEXHIKM BIMCHKOBHX (DOPMYBaHb, IO
CHPHUATUME TT1IBUILIEHHIO IXHBOI 00€3/1aTHOCTI.

KirouoBi ciioBa: koedillieHT, METOAWKA, METOM, ONTHMI3aIlis, OI[IHIOBaHHS, OHOBJICHHS,
030pO€HHS, BIMCHKOBA Ta CIICIiaJIbHA TEXHIKA, TOKA3HHUK, IPIOPUTET, CIPOMOXKHOCTI.

Beryn (Introduction)

3a0e3nedyeHHs Aep>KaBHOTO CYBEPEHITETY 1 TEPUTOpiajbHOI IIUIICHOCTI JEp:KaBH B yMOBax
30poiiHoi arpecii motpedye nepedysanus 30poitnux Cun Yipainu (3C Ykpainu) y craHi BUCOKOT Ta
nocTiiiHOi 60ioBOT rotoBHOCTI. OJHIEI0 3 KIIOYOBHUX CKIAJ0BUX LBOIO HPOIECY € CBOEYACHE
OHOBJICHHSI 030po€HHs, BilicbkoBOi Ta creuianbHoi TexHiku (OBCT), mo nepexbadae 3aminy
MopanbHO ¥ (i3muHO 3acrapinux 3paskiB  OBCT cydacHuMH, MOAEpHI30BaHUMHU Ta
nepcneKkTUBHUMU. PanioHansHo  opranizoBanuii mnpouec oHoBieHHs OBCT  3abesneuye
HapoIllyBaHHS OOHOBHX CIPOMOXKHOCTEH 0€3 ICTOTHOI 3MIHM OpraHi3alifHO-IITAaTHOI CTPYKTYpH
BIiICbKOBUX ()OPMYBaHBb, III0 € KPUTHUHO BaXJIMBUM B YMOBaX TPUBAIMX O0HOBUX Miil.

AHali3 cydacHHMX 3arpo3 HallloHaJbHiM Oe3meri JeMOHCTpye, o oHoBieHHS 3C Ykpainu
HOBMMHU BHCOKOTEXHOJIOTTYHUMH 3pa3kaMu (BUCOKOTOUHUMH 3ac00aMM YpaKeHHs, Oe3MIOTHUMU
cucremamu, 3acobamu PEB Ta aBromarmzamii ympaBiiHHS) € Oe3aJbTepHATHBHUM IIJISXOM
3MILIHEHHsS] 0OOPOHHOI0 MOTEHLIANY AEp’KaBH.

Ha cporomni mpomec onomienHs mnapky OBCT BilickkoBux ¢opmyBans 3C VYkpainu
CTUKA€ETHCS 3 HU3KOIO BaXIIMBUX (DaKTOPIB:

—mBuake crapinHg napky OBCT. 3nauna kinbkicte OBCT MmaroTh TpuBalli CTPOKH
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eKCIUTyaTaIlil, € MOPaJIbHO Ta (hi3UYHO 3aCTAPUTUMU, a TAKOXK MOTPeOYIOTh MOJICpHi3aIlii a00 3aMiHU;

— npobnema pizHopigHocTi OBCT. V 3’€qHaHHSAX Ta 4YacTWHAX OJHOYACHO EKCILTYyaTyIOThCS
pansacbKi 3pasku OBCT, OBCT BiTYM3HSHOTO BUPOOHHUITBA PI3HUX POKIB, TpodeiiHi 3pa3ku Ta
YHCJICHHI 3pa3Ky, OTPUMaHi B paMKax MIKHAPOIHOI TEXHIYHOT IOTIOMOTH;

— Henockonayicth cuctemu nocradands OBCT. [Tocrasku OBCT Hepinko opraHizoBaHO 3a
MIPUHIIMIIOM “TIOCTA4aHHS TOTO IO €, a He TOro “II0 HeoOXinHo”. TeMIu TIaHOBOrO OHOBIICHHS
OBCT cyTTeBO BicTaroTh BiJ OTPEO;

— xatacTpodiuamii 1edinuT pecypciB. ['0I0BHOIO MPOOIEMOI0 3aJIUIIAIOTHCS HEBIAOBITHICTh
OIO/PKETHUX aCUTHYBaHb peabHuM norpedam Ha oHoBieHHss OBCT.

[Tonpu roctpoty 3a3HaueHux ¢akropiB, HUHI y 3C YKpaiHu METOAUYHO OOIPYHTOBAHOIO
rianyBaHHs oHoBJIeHHSI OBCT y BilicbkoBUX (hOpMyBaHHSAX (PAKTUUHO HEMAE.

BijncyTHICTh €1MHOTO MeXaHI3MY, KM OM O3BOJUB B YMOBaxX OOMEXKEHOTO (hiHaHCYBaHHS
BU3HAUWUTU YITKy npiopuretHicTh 3paskiB OBCT Tta 30amancyBatu mnoTpeOu 3 BUAUIEHUMU
pecypcamu, 3yMOBITIOE aKTyalIbHICTh HOTO JOCIIHKEHHSI.

HanpukiHii  MUHYJIOTO  CTONITTS  MOPAJOK  TEXHIYHOrO  IMepeo30pO€HHS  aKTUBHO
oOroBoproBaiu. 30kpemMa, HIocs mpo Taki acnekTH [1]:

— TeXHIYHE Mepeo30pOeHHS pO3TIsAfaii 3 E€KOHOMIYHMX MipKyBaHb, 30KpeMa CTOCOBHO
(hiHaHCOBHX 3aTpaT HAa OHOBJICHHS TEXHIKH, 3aTpaT Ha HOBE OYJIIBHUIITBO BUPOOHUYMX OyiBEITh
Ta mpuMinieHb. [Ipu 1bOMy PO OCBOEHHSI HOBUX TEXHOJIOT1H, MPO MiIBUIIEHHS €(PEeKTUBHOCTI
BUPOOHUIITBA HE HIIIOCH;

— TEXHIYHE MTePe030pOEHHS HE MOB’ SI3yBaIH Hi 3 PO3BUTKOM HAyKOBO-TEXHIYHOTO MPOTpecy, Hi
3 MOYKJIMBUMH TI€pEBaraMu, siki MOXKYTh OyTH JOCSITHYTI 3aB/ISIKH OHOBJICHHIO TEXHIKH.

Takoxx Gararo yBaru mpHUIUISETbCS MUTAHHAM LIOJ0 BU3HAUYECHHS MOHSTTS JKUTTEBOIO IUKITY
3pa3kiB TeXHIUYHUX 3ac00iB [2—5]. Tlpu 11boMy 37€OLTBIIOTO 3BEPTAETHCS yBara Ha €KOHOMIYHUN OiK
nutanHs. HeoOXiIHICTh TEXHIYHOTO MePe030pOEHHS PO3TIISAAETHCS SIK €KOHOMIYHO JOIUTEHUH MTPOIEC
[6-8].

[Topsinox onoBnennss OBCT mowanu BucBiTaoBaTH B ocTtanHi poku [9], [10]. IlpononyeTbes
nBa migxomu. Y [9] posrisHyTO Meron TuiaHyBaHHS mporiecy oHoBieHHsT OBCT y BiliChKOBHX
(dhopmyBanHsX. [Ipy 11bOMy BBaXKa€ThCsl, 110 PECYPCH Maike HEOOMEKEHI, a BC1 IPOIIECH JCTEPMIHOBaHI.
VY [10] posrisayTo mutanHs moao oHoBiacHHS OBCT Ha 0CHOBI KpUTEPIO MPUPOCTY EKOHOMIYHOCTI
BUKOHAaHHS HHUMH 3aBJIaHb 3a MPU3HAYEHHSIM Ta OOIPYHTYBAaHHS I'PaHUYHHX OOCATIB OHOBIICHHS
3pazkiB OBCT omnoro tumy. BogHodac He aHami3yeThCs MHUTAHHS MIOAO BIUIMBY OHOBJICHHS Ha
001OB1 MOXJIMBOCTI BifiCbKOBOTO (hopmyBaHHs, B SKOMY 3aiicHIOEThCs oHOBIeHHs OBCT. Kpim
Toro, oHoBneHHs 3pa3kiB OBCT posrisnaerbest ik mporec MpUpoCcTy eKOHOMIYHOCTI BUKOHAHHS
HUMHU 3aBJIaHb 32 IPU3HAUCHHSIM.

[Mutanns mono BusHaueHHsT HOMeHKIaTypu OBCT, ski BUpOONSIOTBCS 1 MOCTA4arOThCS
KpaiHaMUu-TIapTHEpaMu Juig koMiiekTyBaHHs 3C Ykpainu, nocnimpkyerbes B [11].

Takum uwmHOM, Yy pe3ynbTari aHamizy gociimkeHb moao oHoBieHHs OBCT BusiBieHo
BIJICYTHICTb ITyOJIiKalliif, Skl PUCBsiUEH1 OOIPYHTYBaHHIO Mpoliecy IianyBaHHs oHoBieHHs OBCT y
BICHKOBUX (DOPMYBAHHSIX, 1[0 CBIIYUTH PO aKTyaldbHICTh JIOCIIHPKYBAHOTO MTUTAHHS.

Mertoro cTarTi € po3poOJIeHHS METOJMKH IUIaHYBAaHHS TOPSIKY OHOBJIEHHS O30pDO€HHS Ta
BIICbKOBOI TEXHIKH BIHCHKOBUX ()OPMYBaHb.

Marepiaau Ta meroau (Materials and Methods)

ITix yac po3poOIIeHHS! METOIMKN 3aCTOCOBAHO HU3KY KUIBKICHHUX Ta SIKICHMX METO/IB:

— KUIBbKICHI METOM — MiJT 4ac po3paxyHKiB iHTerpaibHuX KoediuieHTiB (Ko, /17): MaTeMaTHUHE
MOJICJIIOBAHHS (METO/U JOCIHIDKEHHS Onepaliii, aHali3 po3puBy CIPOMOXHOCTEH), CTATUCTUYHUI
aHai3 JaHuXx;

— SIKICHI METOJIM — TIiJT 9aC BU3HAYCHHSI BAarOoBUX KOE(IIi€HTIB Ta OI[IHIOBAHHS MTapaMeTpiB, SKi
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HE MIAMaaI0Th i MpsSMe BUMIPIOBAHHSI.

Metoau AOCHIKEHHSI — CUCTEMHUN aHami3 (sl mOOyAOBU CTPYKTYPU METOAMKH); METOJ
eKCTIIEPTHOTO OILIHIOBaHHS (/U1 BU3HA4YeHHs Koe(dilieHTiB O0MOBOI Ba)KIMBOCTi); MaTeMaTHYHE
MOJICJTIOBAHHS Ta JIiHIIHA HOpMai3amis (U1 po3paxyHKy MPIOPUTETHOCTI Ta PU3HKIB); CIICHAPHUN
aHaJIi3 Ta METOIM 0AaraTOKPUTEPIaTHHOTO OLIHIOBAHHS (7151 ONITUMI3AIli] TJIaHIB B YMOBaX PECYpPCHUX
OOMEKEHB ).

TakuMm 9MHOM, y AOCIHI/PKEHHI BHPINICHO 3aBJAaHHA IMIOAO po3poOieHHs Ta (dopmarizamii
HAYKOBO-METOMYHOTO anapaTy JJIs TIaHyBaHHS OHOBJICHHS 030pO€HHS.

HeoOxinHicTh po3pobsieHHsT METOIMKU IIaHyBaHHs nopsaaky oHoBieHHss OBCT BilicbkoBHX
(hopMyBaHb 3yMOBJIEHA KIJIbKOMa KJIIFOUOBUMU (PAKTOPAMH, SIKI BINTUBAIOTH HA 3/1aTHICTh BIMCHK (CHII)
e(eKTUBHO 3a0e3MeuyBaTd CyBEPEHITET 1 TEepUTOpialbHy IUIICHICTh YKpaiHMU B yMOBax
IIBUKO3MIHHOTO 30BHIIIHBOrO cepenoBuina. Jlo Takux (akTopiB Hajexarb: 3pOCTaHHS
Herepea0auyyBaHUX — 3arpo3, MIBHJIKHUH  PO3BUTOK  BIMCHKOBHX TEXHOJIOTIM, HEOOXIJIHICTh
JIOBFOCTPOKOBOT'O 0au€HHs Ta y3roJKEHOCTI MIXK LIUIAMH, cTparterisiMu Ta Aisimu 3C YkpaiHu Too.

Pe3ynbrary mociipKeHHs BKa3yloTh Ha Te, 1110 METOIMYHHHN arapar, sIKHi 3aCTOCOBYEThCS ITiJT 4ac
00OPOHHOTO TUIAHYBAHHS Ha JIOBIOCTPOKOBY TEPCIIEKTHUBY, Ma€ TIEBHI 0OMekeHHs1. Jlo Takux 0OMeXeHb
HaJIeKaTh TPYJHOIl IIOJO0 IPOTHO3YBaHHS TEXHOJOIIYHOTO PO3BUTKY, BIHCHKOBHX 3arpo3 Ta
rto0abHUX TeHeHIH Ha 10—15 pokiB, BIICYTHICTh €MHUX TIAXO/IB IO BU3HAYCHHS MMOKA3HUKIB, SKI
BHUKOPHUCTOBYIOTbCS IM1Jl YaC BHU3HAUEHHS MPIOPUTETHUX HANpsMiB nepeo3OpoeHHs. Kpim Toro, HuHI
HEMae JI0CTaTHHOI 0a3u JaHUX LI00 OKA3HUKIB BU3HAUEHHS MEPCIEKTUBHUX HAPSAMIB IIEPE030pOEHHS
3C VYkpainu.

3anporoHoBaHa METOIMKA JO3BOJISIE JOCATTH ORI OOTPYHTOBAHOTO 1 THYYKOTO MiIXOIYy JI0
BHU3HAYEHHS IPIOPUTETHUX HaIpsAMiB niepeo30poenHs 3C YkpaiHu Ha TOBIOCTPOKOBY MEPCIEKTUBY,
3MEHIITYIOYH PU3HUKH, TIOB’ s13aH] 3 TMHAMIYHUM CEPEIOBHUIIIEM Ta OOMEXEHUMHU PECYPCaAMH.

Sk 6a30BMif MOKA3HUK BU3HAYCHHS MPIOPUTETHUX HampsiMiB niepeo3opoennst 3C Ykpainu Ha
JIOBFOCTPOKOBY IMEPCIEKTHBY MPONOHYETHCSI BUKOPUCTOBYBATH PIBEHb MPIOPUTETY, IO MA€ SICHUN
GIBUYHUE 3MICT, € YyTJIMBUM JI0 3MIH 3aXOIB PO3BHUTKY, MPOCTHUM 1 3pYYHUM IS MPOBEICHHS
aHami3y (po3paxyHKiB) Ta 00’ €KTHUBHO XapaKTepU3Yy€ BIUIUB PO3TJISIyBAaHUX 3aXOIB Ha HAIPSIMH
nepeo30poenns 3C Ykpainu.

Oco06aMBOCTAMHM BiANPAIIbOBAHOT METOJIUKH € T€, 1110 B HIM:

— (hopmaIti3oBaHO MPOLIEAYPY OILIHIOBaHHS Ta npioputu3aiii onoBiaeHHs OBCT;

— po3po0IeH0 MaTeMaTUYHHUM amapar A 00’ €KTUBHOI'O PAaH)KyBaHHs MOTped B OHOBICHHI
OBCT;

— po3po0IeHO anropuT™M po3paxyHKy moTped B oHoBieHHI OBCT: BH3HAueHO METOAWYHI
MIIXOAM IO PO3PAXYHKY HEOOX1THUX O0OCSTIB OHOBIIEHHS Ta GopMyBaHHS (PiHAHCOBUX MOTPEO;

— cTBOpeHO MexaHi3m onrtumizanii oHoBieHHs OBCT B ymoBax oOmexeHb. KirouoBum
PE3YIBTaTOM PO3ALTY € PO3pOOICHHS aNrOpuTMy OalaHCyBaHHS IUJIaHIB;

— 3a0e3Me4YeH0 MPAaKTUYHY MPUIATHICTh METOJIWKU HUIIXOM MiATOTOBICHHX YHI(IKOBaHHX
(dbopM BXIJHHUX Ta BUXITHUX JOKYMEHTIB (MaTpUIli OLIHIOBaHHS, MiJICYMKOBI Ta0OJIHIIi TOIIIO).

HoBusna po3po0iieH0T METOIUKM TOJSArae y IMOE€IHAHHI aJanTHUBHUX, KOMILIEKCHUX 1
MDKJIUCHUIUTIHADHUX —MIJXOAIB 70 BHU3HAUEHHS NPIOPUTETHUX HANpsIMIB  NEepPe030pOEHHS
3C Ykpainu, 1m0 103BoJjsi€ epeKTUBHO BUPIIIYBAaTH 3aBJaHHS 111010 JOBIOCTPOKOBOTI'O IJIaHYBaHHS 1
1BHUIYBaTH TOTOBHICTbH JIO IIBUJKUX 3MIH Y BIHCBKOBO-CTpATETi4HIi 00CTaHOBIII.

Taxkum 4MHOM, y JOCIIJKEHH] po3p00JIeHO METOIMKY IIaHyBaHHs MOpsIKy oHoBiieHHs: OBCT
y BICBKOBHX (DOPMYBaHHSX, KA JIa€ MOXKJIUBICTh IEPEBECTH ITpoLIeC MIaHyBaHHs oHOBIIeHHSI OBCT
13 cy0’€KTUBHOI IJIOMIMHY Y (hopMaT CUCTEMHOT0, IPO30POro Ta HAYKOBO OOIPYHTOBAHOI'O aHATII3Y.

PesyabTaTn (Results)
Po3pobnena meronuka miuaHyBaHHS mopsaky oHosieHHs OBCT BilicbkoBuX (hopMyBaHb
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BU3HAYA€ €IMHUI CUCTEMHUH miXi 10 rianyBanus oHoBJIeHHS: OBCT y BificbKOBUX (hOpMYBaHHSIX.
Bona cnpsimoBana Ha 3a0e3neyeHHs OOIPYHTOBAaHOTO BH3HaueHHsS NOTpeOu B oHoBieHHI OBCT,
pamKyBaHHS 3axX0JiB, (opMyBaHHsS MOTpeOM B pecypcax Ta ONTUMI3allil0 TUIAHIB OHOBJICHHS B
yMoOBax 0OMexXeHHUX pecypciB. MeTouka 0a3yeThesl Ha MPUHITUIAX KOMIUIEKCHOCTI, 00’ €KTUBHOCTI,
CHCTEMHOCTI, HAYKOBOi OOIPYHTOBAHOCTI, IIPIOPUTETHOCTI, PEATICTUYHOCTI Ta ITepaTUBHOCTI. BoHa
OXOIUTIOE KJIFOYOBI acIeKTH Mpolecy: Bija omiHroBaHHA noToyHoro crany OBCT mo ¢opmyBaHHS
306anancoBanoro [1nany OHOBIICHHS Ta MOHITOPUHTY HOTO peaizaliii.

Po3pobnena MeToamMKa € aHATITUYHOIO Ta IUIAHYBAJIHHOIO JIAHKOIO B 3aralibHOJICPKABHOMY
LUKJI1 000pOHHOTO MIaHyBaHHsA. CXxeMy METOJUKU HaBEJEHO Ha puc.l.

IliaroroBunii erarm.

BusHauaroTbes Ta 3aTBEPIKYIOTHCSI OpraHi3alliiiHi, METOJO0JIOTIYHI Ta 1HpOpMaIiiiHI 3acaau
JUTsl 3aITyCKy IIMKITY TutanyBaHHs oHoBiieHHs OBCT.

OnHuUM 13 TOJOBHUX 3aBJaHb IIOTO €TaIy € 3aTBEP/PKEHHS CTBOPEHOIO MOCTIHHOI POOOUO0I0
rpynoto (ITPT") cienmgiyanx napamerpiB A1 HOTOUYHOTO [MKITY TUIAHYBaHHS, 1110 BKJIIOYAE:

— BaroBi koedimieHntu (Wi, fi) BU3HAYCHHS Ta OOTPYHTYBAHHS BaXIIMBOCTI KOYKHOTO KPUTEPIitO
y bopmyiax;

— KPUTHYHI MOPOTOBl 3HA4YeHHsS. BCTaHOBJIEHHSI MOPOroBHX 3HAYEHb JUIS 1HIUBITYaJbHUX
koedirieHTiB ctany (Kne, Kpeeype TOII0);

— IIKaJIW OL[IHIOBAHHSL.

OpHUM 13 KITIOYOBUX 3aBJIaHb IIHOTO €TAlly € BU3HAYCHHS Ta 3aTBEPKEHHS METOIOIOTIIHIX
MIJIXO/IB JI0 TIPOBENICHHS €KCIIEPTHHUX OI[IHIOBaHb, SIKI OY/TyTh BUKOPHUCTOBYBATHCS Ha TOMATBIITUX
eTarnax MeTOIUKH.

Jlnst 3a0e3nedeHHs] CTaHIapTH3allii Ta MOPIBHAHHOCTI €KCIMEPTHUX OIIIHOK PO3POOIISIOTHCS
yHi(piKOBaHI IHCTPYMEHTH (aHKETH, OMMMTYBAJIbHI JIUCTH, TAOIHUIIl OI[IHIOBAHH).

Eran 1. Anaui3 crany 3pa3kiB OBCT BiiicbkoBux ¢gopmyBanb Ta popMyBaHHS MOTPeOH.

OminroBanns crany OBCT, mo mnepeOyBae Ha 030pO€HHI BIHCHKOBUX (OPMYBaHb, €
dbyHIaMEHTANBPHUM eTarnoM Tiporiecy 1ianyBanHs oHoBieHHs OBCT. Ileit eram meroauku
CIpSIMOBAaHUM Ha OO0’€KTUBHE 1 CHCTEMHE JIarHOCTYBAaHHsS pIBHS TEXHIYHOI CHIPaBHOCTI,
BUIMOBIIHOCTI TAKTUKO-TEXHIYHUM BHMOTAaM, CTYIIEHS MOPAJbHOrO Ta (i3MYHOTO 3HOCY
(BuuepmnanHs pecypcy) 3pazkiB OBCT, 110 ekcruryaTyoTbes Y BIHChKax.

PoGoua rpyma, BUKOPHUCTOBYIOYHM 3aTBEP/PKEHI Ha MIAroToBYOMY ertami (opmu, 30upae Ta
CHUCTEMATHU3YE JIaHi 11010 KITbKICHUX Ta AKICHUX XapakTepucTUK HasiBHUX 3pa3kiB OBCT. Ha ocHoBI
310paHux naHux it KoxHoro 3paska OBCT Bu3HauaroThCs psaa KoedillieHTiB, HOpMaTi30BaHUX 0
mkaay Big O qo 1.

JlJ1s KO>KHOTO 3pa3Ka BU3HAYAIOTHCS KIFOYOB1 KoedilieHTH ctany B iHTepBaii Big 0 mo 1. Jlo
TaKuX KOCQILIEHTIB HAIEKaTh KOCQIIEHT TeXHIYHOI roToBHOCTI (K,..), KoedillieHT MOpaabHOTO
crapinus (K,¢), xoedimient texuignoro piBHs (Kip), koedimient ykomruiektoBaHocTi (Kx),
koediieHT 3anmumKkoBoro pecypcy (Kpeepe). Ilicns oTpumanHs BCiX m'sTH KOeQIlI€HTIB Ta
BU3HAUEHHS BaroBUX KOE(DIIIEHTIB Wi pPO3PaXOBYEThCS IHTErpajbHUM KoedilieHT mnoTpedu B
onosiyieHH1 Ko 111 koxkHoro 3pazka OBCT.

Inmezepanvruil koegiyicum nompebu 6 onoenenti (Ko) — KOMIUIEKCHU# (y3aralbHIOKOYHI)
MOKa3HHUK, IO KUIBKICHO XapakTepu3ye CTYHiHb OOIPYHTOBaHOI HEOOXIJHOCTI OHOBJIECHHS
KoHKpeTHoro 3paska OBCT Ha ocHOBI aHamizy #Woro motoyHoro ctay. s pospaxyHky Ko
BUKOPUCTOBYIOThCS 3HAUCHHS KOEMIIIEHTIB Koz, Ko, Kinp, Kk, Kpecype Ta BAroBUX KoeQilieHTiB Wi.
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Koegiyienm mexniunoi comosnocmi (Ky.) — MOKa3HUK, 1110 XapaKTEPH3y€e YaCTKy TEXHIYHO
cnpaBHux 3paszkiB OBCT manoro tuiry, roToBHX J0 00HOBOro 3aCTOCYBaHHS 3a MPU3HAYCHHSM, BiJ
3arayibHOi (paKTHMYHOI HAsSBHOCTI 3pa3KiB IIbOTO TUITY y BiiChKOBHX (popMyBaHHsX. BiH BimoOpakae
notouHui piBeHb 6oe3patHoCcTi mapky OBCT 3 Touku 30py Horo TexHiyHOi cripaBHOCTI. KoedimieHT
Ky pO3paxoBy€eThCst HA OCHOBI JAaHUX CIIYKO eKcIuTyaTarlii Ta 030poeHHS:

N
K. mexcnp (1)

me
NHCUIGH

Koegiyiecum mopanvroeo cmapinns (K,c) — MOKa3HUK, 10 XapaKTEPU3YE CTYIiHb BiJICTABAHHS
TaKTUKO-TeXHIYHUX XapakrepucTuk (TTX) Ta ¢ynkuionansuux moxnupocteil 3pazka OBCT Bin
CyyacHMX BHMMoOT, 10 BucyBaroThcsi 10 OBCT wnporo kmacy, abo Bii XapaKTEpUCTHK Kpaliux
BITUM3HSHUX 1 3apyODLKHUX aHajoriB. BinoOpakae TeXHOJOrIYHE Ta KOHLENTYyaJbHE BiJICTaBaHHS
3pazka OBCT, #ioro He3maTHICTh €(EKTUBHO MPOTUIISTH CydacHUM 3arpo3aMm abo0 BUKOHYBATU
3aB/IaHHA Ha HaJlexHOMY piBHI. KoedilieHT MOpanbHOrO CTapiHHS OLIHIOETHCS €KCIIEpTaMHU.
JlxepenaMu JaHUX JUISL PO3paxyHKIB € BHUCHOBKHM €KCHEPTHUX TPYI,  pe3yJbTaTH  HAyKOBO-
TOCIiTHUX poOiT, gani mpo TTX cyyacHuX aHANOTIB, TOKTPUHAIBHI JOKYMEHTH.

Koegiyiecum mexniunozo piensi (K,p) — BimHOCHa XapakTepuctuka skocti 3pazka OBCT, sika
IPYHTY€ETbCS Ha MOPIBHSIHHI 3HaueHb Moka3HHUKIB TTX 3pa3ka, sIKHH OLIHIOETHCS, 3 €TAJTOHHUMHU
3HaYeHHAMH Bignosigaux TTX.

JlxkepenamMu JaHWX I PO3paxyHKY Koe(illieHTa € eKCrepTHI BUCHOBKH, TEXHIUHA
nokymenTaiis Ha 3pa3ok OBCT Tta etayionHi 3pa3ku, pe3yabTaTH BUIPOOYBaHb, JaH1 MPO HAIIHHICTh
Ta PEMOHTONPUIATHICTh, aHAII3 BAPTOCTI JKUTTEBOTO ITHKITY.

Koegiyiecum yxomnnexkmosanocmi (K<) — MOKa3HHUK, [0 XapaKTEPU3y€e BiIHOMICHHS (HaKTHUHOT
HassBHOCTI CITPaBHUX Ta TOTOBHX J10 3acTocyBaHHsI 3pa3kiB OBCT maHoro Tuimy 10 mTaTHOT KUTBKOCTI
3pa3kiB y BilicbkoBUX (hopmyBaHHAX. Y opmyni Ko BukopuctoByethes gk (1 — Kyi) — mokasHuk
HEYKOMILJIEKTOBAHOCTI. PO3paxoByeThcsi 3a JaHMUMHM OpraHiB  JIOTICTUKH Ta  KaJpOBUX
(MOOLTI3aIiHHUX) OpTaHiB:

Ky = o 2)

yK NLUTHT

JlxepenaMu JTaHHX € MTAaTHO-TIOCAIOBI pO3MUCH, Tabem 10 mrary, gadi oomiky OBCT, 3BiTi
OpraHiB JIOT1CTHKH.

Koegiyiecum 3anuwrosoco pecypcy (Kpeeype) — TIOKa3HHK, MI0 XapaKTePH3Y€E YaCTKY
HEBUIIPAIIOBAHOI0 TeXHIYHOro pecypcy 3pazka OBCT (3a ocHOBHUMH arperaramu abo 3a
IHTErpaJlbHUM MOKa3HUKOM — MOTOT'OJIMHAMH, HACTPIJIOM, KaJlCHJIAPHUM CTPOKOM CIYXOW TOLIO)
B1JIHOCHO BCTaHOBJIEHOTO HOPMATHBHOTO (FPaHUYHOIO0) PECypCy /10 CHUCAHHS a00 KamiTaabHOTro
pemonty. Koedinient BimoOpaxae crynins ¢izuunoro 3uocy OBCT ta Giu3bKICTh 10 HEOOX1THOCTI
MIPOBEJICHHS KAMiTaJIbHOTO PeMOHTY a0o crnucanHs. [Ipu po3paxyHky Ko BUKOpUCTOBYEThCS sIK (1—
Kpeeype) — IOKQ3HUK BUYEPITAHHS PECYPCY.

KoeoilieHT 3amumikoBOro pecypcy poO3paxoOBYEThCSl HAa OCHOBI JaHUX eKCIUTyaTarii Ta
HOPMAaTUBHO-TEXHIYHOI JOKYMEHTAIIil:

X R(j)aKm RHOpM N Reianp. 1 Rei()np. 3)
pecypc R R R '
HOpM HOpM HOpM

JUkepenamu JaHux Juis KoedimieHta € ¢dopmynsipu (macnoptu) 3paskie OBCT, nani
aBTOMATHU30BAHUX CUCTEM OOJIKY HampalfoBaHHs, HOpPMaTUBHO-TexHIYHa AokymeHTaiis Ha OBCT,
HaKa3| PO BCTAHOBJICHHS HOPM pecypcy.

Pospaxynox inmeepanvnoeo koegiviecnma nompeou 6 onosnenti (Ko).

Inrerpanpanii koedinieHT morpedu B oHOBIeHHI (Ko) OOUMCITIOETBCS SIK 3BaKEHAa cyma
HOPMOBAHUX MOKa3HHKIB, 110 XapaKTePU3YIOTh Pi3HI aCMIEKTH CTaHy 3pa3Ka:
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Ko=W1 (1= Kmo) +W2 Ket W3 (1= Kpp) +Wa (1 — Ky) +Ws «(1— Kpeeype), (4)
7€ Wi — BaroBi YMCIIOB1 KOE(IIi€HTH, 1110 BiT0OpakatoTh BiAHOCHY BaXIIUBICTH (Bary) KO>KHOT'O
3 st kodoBux koedinieHTiB crany ((1-Kio), Kue (1-Kip), (1-Ky), (1=-Kpeeype)) mig yac
PO3paxyHKy IHTErpalbHOTrO KoedimieHTa noTpedu B oHoBieHHI (Ko).
3Ha4yeHHs BaroBux Koe(imieHTIB BapiroroThcs B aiana3oHi Bix 0 1o 1. BoHM BH3HA4alOTHCS
eKCTIepTaMH 3T1HO 3 MPOLEAYPaMH, 3aTBEPKEHIMH Ha MiJrOTOBYOMY ETalli.
YMoBa HOpMaUTi3alii: cyma BCiX BaroBux Koe(illi€HTiB Mae TOPIBHIOBATH OJWHUILL:

5
i=1
Ha ocHoBi po3paxoBanoro 3HaueHHs Ko BU3Ha4a€eThCs 3arajibHAN piBEHb OTpedu (Tadi. 1).

Tab6umus 1. ITokasnuku piBHs notpedu B oHoBieHH1 OBCT (BapiaHT)

3uauenns Ko PiBeHb MOTpeOU B OHOBIICHHI
>0,7 BHUCOKHI (KPUTHYHUH)
0,5-0,69 cepeHil (3HAYHMIA)
<05 HU3bKHHN (HE3HAYHUI)

Pesynbratu ominroBanHs 1 Beix 3paskiB OBCT 3Boaarhes B “V3aranbHeHY TaOJIHUIIO CTaHY
Ta OTpeO B OHOBJICHHI”, SIKa MICTHTh TaKl CTOBIIIII, SK: Ha3Ba 3pa3zka OBCT, tum / kiac, 3aranpHa
KUIBKICTh / YKOMIUIEKTOBaHICTh (K)«), 3HaueHHS Kz, Kie, Kinp, Kpeeype, po3paxoBane 3naueHHs Ko;
piBeHB OTPEOUN B OHOBJICHHI (8ucoKuil / cepeoritl / Hu3bKuil) Ta MPiIOPUTET OHOBJICHHS.

Eran 2. Buznauenns npiopurerHocti oHoBJieHHss OBCT.

Lle#i eTan cripssiMOBaHM HA 00’ EKTUBHE OIIHIOBAHHS Ta PaH)KyBaHHS (BIOPSIKYBAaHHS ) 3pa3KiB
OBCT, BiniOpanux Ha erari 1.

Bximni gani nmo eramy 0a3yloTbcsi Ha pe3yJbTaTax eramy | Ta JOTMOBHIOIOTHCS HOBUMH
€KCIIEPTHUMH OILlIHKaMH.

Pospaxynox inmeepanvrnoeo nokasnuxa npiopumemy S.

Jst xoxkHoro 3paska OBCT, mio migisrae OHOBJICHHIO, PO3PaXOBYEThCS IHTETPATbHUMA
MMOKa3HUK MPIOPUTETY 32 HACTYITHOIO (hOPMYJIOIO:

Sll'[ = .81(1 - KTI‘) + lBZKMC + :83(1 - KTp) + 184(1 - KyK) + BS(]- - ercypc) +
+:86 - BII + .37 ’ Kp + .38 ’ (1 - KyHid))’ (6)

e S ;7 — IHTETPAIbHUN TOKA3HUK MpPiOpUTeTy OHOBIEHHS 3paskiB OBCT (4mM BHIE 3HAYECHHS, THM BUIIMIT

MIpiopHTeET);

Ko, Kuie, Kinp, Koy Kpeeype — KITI04O0BI KoedinienTn crany 3paskis OBCT, Bu3sHaueHi Ha erari 1.

P, P2 ..., Ps — BaroBi Koe(ili€eHTH 3HAYYIIOCTI BIAIOBIIHMX KPUTEpIiB Mg BU3HAYCHHS NPIOPUTETHOCTI
OHOBIICHHSI.

Ominka 6oitoBoro morexmiany (bI7) 3pa3ka — e €IMHUN KOMIUIEKCHHMA, HOPMaTi30BaHUN
noka3Huk Bix 0 70 1, 1m0 xapakTepusye BaKIUBICTh, KPUTUYHICTH Ta eekTuBHICTH 3pazka OBCT
JUIs BUKOHAHHS OOMOBUX 3aB/IaHb 1 HOT0 BHECOK y 3arajibHy 00MOBY CIPOMOKHICTh Ta BIAMOBITHICTh
OIEepPAaTUBHO-CTpATeriYHUM MoTpedaM. OILIHIOETBCS EKCIEePTHOI0 KOMICI€I0 Ha OCHOBI aHalizy
olepaTHUBHUX 3aBJaHb, JOKTPUHAIBHUX IOKYMEHTIB, poJi 3pa3ka B cuctemi OBCT.

Koeghiyienm pusuxy neonoenenns (K,) — HopMainizoBana [Big 0 10 1] oliiHKa piBHS HETaTHBHUX
HACNIJIKIB (TeXHIYHUX, TEXHOJOT1YHHX, JIOTICTUYHUX, (DIHAHCOBUX, OMEPATUBHUX), MOB’A3aHUX 13
MO/IAJIBIIIOI0 eKCIUTyaTalli€lo (3acCToCyBaHHSAM 3a mpu3HaueHHAM) 3paska OBCT Ge3 oHOBJIEHHA Y
I1aHOB1 TepMiHU. OLIHIOETHCS €KCTIEPTHO.

Koegiyienm yuighikayii spaska OBCT (K,uig) — HOopMmaiizoBana [Bix 0...1] omiHka piBHS
TEXHIYHOI CyMICHOCTI Ta B3aeM0O3aMiHHOCTI laHoro 3pa3ka OBCT y mexax yactunu (Iiapo3aity), a
TaKOX CTaHJAPTU3Alil 3a eKCIUTyaTallliHUMH MapaMeTpamMu, TeXHIYHUM oOcmyroByBaHHsM, 3111,
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HaBYaHHSAM 0c000BOTO ckiaay. OmiHIOEThCS ekcriepTHO. Bumuit K)ip (Ommkye 10 1) cBiquTh mpo

Kpamy yHigikanito. Y ¢opmyri BU3HaYeHHS S BUKOPUCTOBYETbCs (1— K gb)’ OCKIUJTbKH HHU3bKa

VHI
yHidikaris (Bucoke 3nayennsa (1— K Vuigh ) ) MO’Ke MiJBUIIUTH MPIOPUTET OHOBJICHHS (HAPHKIIA,

Ha OLTBII YHI(IKOBAHHIA 3pa30K).

To6to, unm Bume 3HA4eHHS Kyuipic, TAM MEHII BHTPATHUM Ta pPHU3UKOBAaHUM Oyze
3a0e3neueHHs, 0OCIyroByBaHHS Ta BBEICHHS 3pa3ka y BIHCHKOBI (opmyBanHs. Ha koedimieHT
BILIMBAIOTh CTYIIHb BUKOPUCTAHHS Y BiicbKaX (MacoOBICTb), HASIBHICTb CIUIBHUX KOMIUIEKTYBaJIbHUX
3 IHIIUMU 3pa3KkaMy, CYMICHICTb 3 ICHYIOUO0 MaTepiajibHO-TEXHIYHOIO 06a3010.

Koegiyienm pecypcnoi 3abesnewenocmi onoenents (Kpee 6asa) — BioOparkae HasBHICTH
(1HaHCOBUX, BUPOOHUYHUX, JIOTICTUYHHUX Ta KaJIPOBUX PECYPCIB 151 OHOBIEHHS. Kpec 6asa OLIIHIOETHCS
3a JJaHUMH Tao. 2.

Ta6muus 2. [Ikana 3Ha9eHb Kpyec 6asq (BapiaHT)

PiBeHb 3HaueHHs Kyec 6asa Onuc

Bucoxwuii 0.71-1.0 VYeci pecypeu (hiHaHCOBI, BUPOOHU I, JIOTICTHYHI, KaIpOBi) MOBHICTIO
JIOCTYIIHI.

Cepenniit 0.41-0.7 BinbImicTs pecypciB TOCTYIIHI, peatizallisi OHOBJICHHS MOJKIIMBA 3
YTOUHEHHSIMH.

Hu3zbkuii 0.21-04 YacTkoBa IOCTYIHICTD pecypciB, pearisailis oHoBieHHs OBCT
MOJKJIMBA JIMIIIE ITiCIIsI JOOIPAIFOBAHHSL.

Kputnunmii 0.2 IIpakTryHa BiACYTHICTh PECYpCIB, OHOBJICHHS HEMOXKJIMBE 0€3
30BHIIIHBOTO BTPYYAHHSI.

Xoua BiH € BaXIMBMM, HOro mpsiMe BKIIOYEHHs 10 (GopMmyiu Sjyr7 MOXKe MPU3BECTH /IO

3HIKEHHS TPIOPUTETY JUIsl KPUTHYHO HEOoOXimHMX, ayne pecypcoemHux 3paskiB OBCT.
Pexomenayetncs 30upatu AaHi M0 Kpec aza, aJ1€ BPAXOBYBATHU 11 KOSPIIIEHT MEPEBAKHO HA eTarmi 5
ITiJT 9ac aHaJli3y peaJicCTUYHOCTI BUKOHaHHS [1maHy OHOBJICHHS.

[licns BU3HAYCHHS BaroBUX KOE(QIIIEHTIB Ta PO3paxyHKY IHTErpajbHOTO ITOKa3HUKA

npioputery S, mis koxuoro 3paska OBCT iioro 4ucioBe 3HaYeHHsS BHKOPHCTOBYETHCS IS

BH3HAYEHHS PiBHS NMPIOPUTETHOCTI.

Anbmepramuena memoouxa — ekxcnepmue OYiHOBaHHsL (01151 po3paxyuxy Pi).

Le#t miaxio 3aCTOCOBYETHCS B YMOBaX OOMEXKEHOCTI TOYHUX KUIBKICHUX JaHHUX, Opaky dacy
IS IeTabHUX PO3PaxXyHKIB, a00 VISl eKCIIpec-OI[iHIOBaHHS HA ONIEPaTUBHO-TAaKTHYHOMY DPiBHI.

[Topsiok 3acToCyBaHHS.

Kpox 1. EkciepTHE OIliHIOBaHHS KPUTEPIiB.

dopMyeThes TpyIia KOMIIETEHTHUX €KCIEPTiB, sKa Ui KoxkHoro 3pazka OBCT owuiHioe micTh
KJIFOUOBUX KPHUTEPIiB:

1. TexHiuHa rOTOBHICTD (OI[IHKA KOPEIIOE 3 BUCOKUM 3HAYECHHIM | —Ki2);

2. MopanbHe cTapiHHs (OLiHKa KOPEIO€E 3 BUCOKUM 3HAYCHHSIM K)yc);

3. TexHiuHu# piBeHb (OMIHKA KOPETIOE 3 BACOKHUM 3HAUYCHHIM 1—Kiup);

4. YKOMIUIEKTOBAHICTh (OLIIHKA KOPEJIOE 3 BUCOKMM 3HaYeHHsIM 1—Ky);

5. PiBenn 6oitoBoro norenmiany (bI1);

6. Pusuk HeonosieHHs (K)).

Hageneni kputepii OLIHIOIOTH 32 5-0aTbHOIO MIKATIOK KPUTHIHOCTI / HOTpeOH B OHOBIICHHI
(me 1 — miHiManbHa, 5 — MAaKCUMAaIIbHA).

Lpu yvomy:
165


https://portal.issn.org/resource/ISSN/2786-9318
https://portal.issn.org/resource/ISSN/2786-9326

ISSN (print): 2786-9318
ISSN (online): 2786-9326

Military Science. Vol. 4 No.1 (2026)

The Central Research institute

of the Armed Forces of Ukraine

1 — miHIManpHa KPUTHYHICTD / HU3bKA MOTPe0a;
2 — oMipHa KPUTHYHICTB / oTpeba;
3 — cepeHs KpUTHYHICTH / ToTpeoa;
4 — BHCOKA KPUTHUYHICTH / TOTpeOa;
5 — MakcuManbHa (HarajabHa) KPUTHYHICTH / TOTpeoda.
Kpoxk 2. Po3paxyHOK IHTETpaJIbHOTO IMOKa3HUKA Pi.
[Ticnst 30upaHHs Ta yCepeJHEHHS OLIHOK EKCIEPTiB cyMapHuil npioputeT Pi s KOXHOrO
3pa3Ka 004HCIIIOETHCS 3a (PopMyII0I0:

6
P= 2 w-x, (7)

ne Pi — cymapuumii mpiopuTter i-ro 3paska OBCT;
Wj — BaroBi xoedirienTu ams mectu kputepiis (2 W j = 1);

Xij — ycepeHeHa ekcrepTHa ominka (i 1 10 5) j-ro kputepiro mis i-ro 3paska OBCT.
Jlnst iHTeprpeTarii po3paxoBaHOro 3HAUYEHHS Pj BUKOPHCTOBYETHCS HACTYITHA IiKaja (Tabi. 3).

Tabauus 3. 'pagaris npiopuTeTiB 3a 3HaUYEeHHAM Pj

3uayeHus Pj PiBens nmpiopurety Pexomen naiiii 1o10 OHOBJIEHHS
>4.0 Bucokuit OHOBJICHHSI € MEPIIOYSPTOBUM 3aBJAHHIM
3.0-4.0 CepenHiit OHOBJICHHSI JOIJIbHE PH HASBHOCTI PECYPCiB
2.0-29 Hu3zpkuii OHOBJICHHSI MOKJIMBE, aJic MOXKe OyTH BIATEPMiIHOBAHE
<20 Heakryanpauii OHOBJICHHSI HE MMOTPEOYETHCS HANOIMKINM YaCOM

I'panartis npioputeTiB 3a 3HaueHHsM Pi: (IIpuMmiTka: HaBeneHi Aianma3oHU € OPIEHTOBHUMH 1

0a3yloThCs Ha KAl OiHOK 1-5 Ta cymi Bar 2 W j= 1. MakcumanbHO MOKIIMBE 3HaYeHHs Pi=5).

BI/I6lp MIK OCHOBHOIO Ta AJIbTCPHATUBHOIO MCTOAMKAMH 3aJIC)KUTH BiI[ KOHKPETHHUX YMOB Ta
METH OI_[iHIOBaHHH, SIK 3a3Ha4€HO B Ta0. 4.

Taouauus 4. BukopuctaHHs OCHOBHOI Ta aJlbTEPHATUBHOI METOJIUK

YMOBH 3aCTOCYBaHHSI PexoMeHngoBaHa METOIUKA
HasiBHi IOBHI Ta IOCTOBIPHI TEXHIYHI Ta JOTICTHYHI JaH1 OcHoBHa (po3paxysok II1)
OOMeskeHi 1aHi, HCOOXIHICTh MBUIKOI OIIHKH, TAKTHYHUHI piBeHb | AJbTepHATHBHA (€KCICPTHA OINIHKA)
[IpoBenenns crpateriudoro ananizy, H/P, oorpyarysanus JI03 OcHoBHa (po3paxysok II1)
OnepaTuBHO-TAKTHYHE TUIAHYBAHHSI Y BIHCHKAX AnbpTepHaTHBHA (€KCIICPTHA OINIHKA)

B o00ox Bumagkax KJIIOUOBUM € 3a0e3[e4eHHS KOMIETEHTHOCTI €KCIIEpTIB Ta IPO30pOCTi
npoliecy BU3HAYCHHS SIK CaMHX OLIHOK / KOe(Dilli€HTiB, TakK i iXHIX BArOBHX KOC(ili€HTIB.

PesynbraTi Apyroro eramy NpeacTaBIsAOTbCS y BUMIIAAl Tadn. S. Llg tabmuus BigoOpaxae
paH)KOBaHMU MeEpeNiK 3pa3KiB 13 3a3HaYCHHSIM po3paxoBaHoro /7 (abo Pi) Ta BiIMOBITHOTO PiBHS
MPIOPUTETHOCTI.

VY Tabnuill 4iTKO Bi3yali30BaHO pe3yJbTaTH PAaH)KyBaHHS, BOHA CIYTye OCHOBHUM BHUXIJHUM
JOKYMEHTOM eTainy 2 i Iepexoy JIo eTamy 3.

Etan 3. Po3paxyHok o0csiriB onoBsieHHst OBCT.

BusnavaeTbcst HaOUIBII AOIIBHA CTPATET1sl OHOBJIEHHS KOXKHOTO npioputeTHoro tuy OBCT

3aB/iaHHs eTamy:
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— Kareropusailis npioputuzoBanux 3paskis OBCT;

— BUOIp Ta 3aCTOCYBaHHS BiAMOBIIHOTO METOY PO3paxyHKy moTpedu B onoBieHHI OBCT;

— po3paxyHoK KOHKpeTHO] KibkocTi 3pa3kiB OBCT (N;) st koxxHOTO0 32X01y;

— ¢opMyBaHHS KOHCOJIITIOBAaHOTO Tiepentiky oocsriB onoBiaeHass OBCT st mepexoy o eramy
(dbopmyBaHHS IOTpeOH B pecypcax.

Ta6muus 5. [pioputnzoBanuii nepenik 3paszkie OBCT miist oHOBICHHS

Inentudi-| Po3spaxoa- PiBenn KittouoBi kpurepii, mo [Mpumitkn
Ne 3/m |Haiimeny- | karop HUI npiopuTe- BHU3HAYUIIN BUCOKHN (Hampukam,
(micue BaHHS 3pa3ka | IHTerpajbHUI THOCTI PiOpUTET PEKOMEHJOBaHUM
B 3pazka OBCT MOKa3HUK OHOBJIEHHS THUII OHOBJICHHS,
peiituary) OBCT [3eramy 1) mnpioputery (Ha OCHOBI SIKIIO BXKE
(11 a6o Pi) 11T a6o Pi) MOTNEPETHBO
BH3HAYCHO)
1 3pazok ID001 0.85 Bucokwuii Kputnunwuii 6oiioBuit PexomenmoBaHo:
A [MOTEHIIAJI 3aMiHa
(BII=0.9), BUCOKHII PU3HK
HeoHoBeHHs (K,=0.8)
2 3pazok ID005 0.78 Bucokuit | 3HauHEe MOpaJbHE CTAPIHHS PexomenmoBaHo:
b (Kmc=0.85), Bucokuii Ko MOJICpHi3allis a00
3aMiHa
3 3pazok 1D002 0.65 Cepenniii | Hu3pka TexHiuHa FTOTOBHICTE ~ PeKOMEHJ0BaHO:
B (I-K».)=0.7, KaIliTaJbHUI PEMOHT
3HayHui Ko 3 MOJICPHI3AIII €10
N 3pazok IDOX 0.35 Hu3zbkwii OHOBJICHHS HE €
N X MPIOPUTETHUM

OCHOBHUM pe3yJIbTATOM €TaIly € O0YHCICHHS KITFOUOBHX ITapaMeTpiB, 10 BU3HAYAIOTh TEMIIH,
o0csaru Ta nepioanuHicth oHoBIIeHHsI OBCT ta dopmyBanHs “KoHcoui1oBaHOTO TIEpestiKy o0CATiB
onosyieHHs OBCT Ha rutanoBwmii mepion” (Tadu. 6), IKHii € BX1THUM JIOKYMEHTOM IIiJ] Yac BUSHAYCHHS
notpebu B pecypcax (etan 4) Ta onrrumisanii [Inany oHoBieHHs (eTar 5).

Tabauus 6. Koncouinosanuii nepenik oocsaris onoBiaeHHss OBCT Ha miaHoBHi mepiof

Ne 3/m | Haiime- | Karteropis Merton Pospaxo- KopoTtke 00rpyHTyBaHHS KiJTbKOCTI
(3a HYBaHH PO3paxyHKy BaHa
mpiopu | s 3paska KUIBKICTB
TETOM) OBCT bi (o)
OHOBJICH-
HS
1 3PK A 3a 2 3akpuTTa po3puBy cipomoxknocter AC,, = X oz
Tun-1 CIIPOMO’KHICTIO Buecoxk oxniel HOBOI cuctemu I T1Ei ,. - Y OQUHULL
N, = [X/Y]=2
2 Tank b Hukmiganit 30 [TmaroBe OHOBICHHS B paMKax IUKITY. OOCST 0JHOTO
tun b UKy (Nsg) 3TITHO 3 pO3paxyHKaMH
3 AT B 3a craHom 50 35 on. BXKE MOCATIIN KPUTHIHOTO CTaHY NiKp"T;
KpA3 15 ox. MOCATHYTH KPUTUYHOTO CTaHy MPOTATOM
HacTymHux 2 pokis N, *°
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Eran 4. ®opmyBanHs norped y pecypcax ajs onosjieHHss OBCT.

BxinHi naHi eramy 1OUiIBHO MPEACTABUTH Y BUTIISIL €JMHOT 3BEICHOT TAOJINIII, 10 KOHCOJITy€e
iHpopmaniro npo 3pazku OBCT, ixHill moToYHMI cTaH (3 eTamy 1) Ta MpiOPUTETHICTH OHOBJICHHS (3
erary 2). Bona ciryryBaTiMe OCHOBOIO [UIs TOAAJIBIINX PO3PaxXyHKIB Ta yXBaJICHHS pilieHs. Bapiant
TaKOi 3BeIeHOT TaONMUIIl BXIAHUX JaHUX JUIS eTamy 4 HaBeleHo B Talu. 7.

Taémuus 7. 3Beaenmii mepenmik 3pa3kie OBCT mns mianyBaHHsS pecypciB Ha OHOBIICHHsS (3a

pesynbTatamu eramiB | 12 Ta, 3a motpedu, eramy 3)
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Eran 5. Ontumizaunis Ilnany onoBiiennsas OBCT 3a ymoB o0MexxeHUX pecypciB.

[IpoBoaUTHCS BU3HAYEHHS ONTHUMAJIbHOI CTpaTerii po3mojuly OOMEeXEeHHX pecypciB A
peanizamii [Lnany onosnennss OBCT. Mera nomnsirae B popmyBanHi 30amancoBanoro Ilnany, skuit
MaKCUMI3y€ TpUPICT OOHOBUX CIPOMOXKHOCTEH Ta MIHIMI3yE PHU3UKH B MEKaX BCTaHOBJICHHX
(hiHaHCOBHX, BUPOOHUYHX Ta 1HIIMX OOMEKEHbD.

OCHOBHMM BXIJJHUIM MAacCHBOM JIaHUX € pe3ynbTatu eranmy 4, ToOTo “3BeineHa BiAOMICTB
notpebu y pecypcax st onosieHHs OBCT”.

Ha ocHoBi anaiizy abo mpomo3wuIlii, 10 BUHUKIM Ha erami 4 abo creriaibHO I eTamy S,
pO3pOo0IAIOTHCS AbTEPHATUBHI (MEHIII 3aTPaTHI) BapiaHTH OHOBJICHHS.

[IpoBOoMTHCS AeTali3allisg PU3KKIB, OB’ I3aHUX 31 CKOPOUYCHHSIM a00 TIEPEHECEHHSIM TEPMIHIB
OHOBJICHHSI, 0 PO3TJISAAIOTHCS B CLIEHAPisX onTuMizalii (ams npiopuretHux 3paskis OBCT).

OnTumizauis [Tnany onosnennss OBCT 3a ymMmoB 00MeXEHHX pecypcCiB € CKIaIHUM 3aBIaHHIM,
10 BUMAarae 30aJaHCOBAHOTO MiAXOAY. 3aIpOMOHOBAHI HUXKYE METOJU MOXKYTh 3aCTOCOBYBATHCS
okpeMo a0o, mo yacrime OyBae Ha MpPaKTHI, y KOMOIHamii A po3poOJeHHS HANHOIIbII
MPUHHATHOTO CIIEHAPIIO.

Bubip KoHKpeTHOro Meroay abo iX MO€IHAHHS 3aJeKUTh BiJl BEJIMYUHU JIEeILUTY pecypcis,
cTpateriyHux npiopuretiB Ta cnennpiku OBCT, 110 OHOBIIOETHCS.

CrpareriyHa MeTa — OTpUMaTH MaKCHMalbHy OOMOBY Bijjady BiJl peasli3oBaHMX KOIITIB,
30Cepe/KYIOUNCh Ha THX 3aX0/1aX, 110 HalO1IbIIe TOCKITIOI0Th OO€3AaTHICTD.

DopMyIOThCS IEKUTbKA MOTEHIIIMHO €()EeKTUBHUX ClIeHapiiB ckopoueHoro [lnany.

Cuyenapin 1 (Ilpiopumem nonaod yce). lleii cuenapiii QopmMyeTbcs Ha OCHOBI METOIY
MPIOPUTETHOTO CKOPOUYEHHS “3BEpXy — BHHU3”, Jie 3aX0Au (hiHAHCYIOTHCS TIUTHKU 32 MOKa3HUKAMHU
npioputuzauii /77, orpumanumu Ha erami 2. Bin nepenbauae ¢iHaHCyBaHHS 3aXOJiB y CyBOpii
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BIJIMOBIHOCTI J0 TXHBOT BAXKJIMBOCTI IO MOMEHTY BUYEPIIaHHS OFOPKETHUX JIIMITIB.

Cuyenapiii 2 (Maxcumanvra egpexmusnicmos gumpanm). @OopMyeTbCsi HA OCHOBI paH)KyBaHHS.

Cyenapin 3 (Mamemamuynut onmumym). DopMyeThcst sIK pO3B’ 30K 3a/1a41 ONTUMI3AIII].

Cyenapin 4 (“‘Cmpameiunuii komnpomic’). Po3po0iisieTbCsi €KCIEPTHOIO IPYIO0 Ta MOXKE
BKJIIOYATH EIIEMEHTH IHIIMX IiIXOAIB (BiATEpMiHYBaHHS, 3MiHAa THIy OHOBJICHHS, (POKyc Ha
CIPOMOKHOCTSIX).

[Iponiec BuOOpy. Po3poOmeni cuenapii MOPIBHIOIOTBCS MK €000 3a JIOMIOMOTOIO
3aIpOMOHOBAHMUX KPUTEPiiB. lJ1s IbOT0 po3pOOISIETHCS MATPUIIS PILlICHB sl 0araTOKPUTEPiaTbHOrO
OIIIHIOBaHHS CIIeHapiiB ontuMmizaiii [Imany oHoBNeHHs Ha TuTaHOBHUH Tiepion. OOupaeTbCst HE TOM
CIieHapii, 1[0 € HaWKpaluuM 3a OJHUM MaTEeMAaTUYHUM I[OKAa3HHUKOM, a TOH, 110 JEMOHCTPYE
HalKpaluii 30amaHcoBaHUM pe3yJIbTaT 3a BCIEIO CYKYNHICTIO KPUTEPIIB.

Pesynbratn m’storo eramy — 1ie KOMOIHAIli CTPYKTYpOBAHOTO TaOJIMYHOTO IIJIAHy Ta
JETaJIbHUX TEKCTOBUX aHATITMUYHUX 1 OOIPYHTOBYIOUMX JOKYMEHTIB, SIKI B CYKYNHOCTI CKJIaAyTh
[1nan oHOBIIEHHS 030POEHHS HA TUIAHOBUH MEPIOI.

[Ticns mpoXoKEHHST BiIOBITHOI POLIEAYPH Y3TOKSHHS Ta 3aTBEP/KCHHS KOMIIETEHTHUM
OpraHoM BIWCHKOBOT'O YIpaBiIiHHS (200 BUIIMM KEPIBHULITBOM) L€l JOKyMEHT HalyBa€ CTaTycy
“3arBepmkeHoro I[lnany oHOBIIEHHSI 030pOEHHS HA IEBHUH Tepioa”.

Eran 6. Peanizauisi, MmoniTopuHr ta kopuryBanHs [lnany onosiaenns OBCT.

BinOyBaeThcst 3a0e3reueHHss CBOEUYACHOTO Ta IMOBHOTO BUKOHAHHS 3aTBepikeHoro “‘Ilmany
onosyieHHss OBCT Ha mianoBuii iepiox”, 3M1MCHEHHS] CHCTEMAaTHYHOT'O KOHTPOJTIO 32 JOCSITHEHHSIM
MOCTABJICHUX II1JIeH Ta e(PEeKTUBHUM BUKOPUCTAHHIM PECypCiB, a TAKOK OTNIEpaTUBHE pearyBaHHs Ha
3MiHU B 00CTaHOBII 200 BUSIBJICHI MPOOJIEMH IIJITXOM CBO€YacHOTO KopuryBaHnHs [Linany.

Jlnst mpoBenieHHsT MOHITOpUHTY BUKOHaHHA Ilmany onoBieHHss OBCT BCTaHOBIIOIOTHCS
KOHTPOJIbHI TOUKH Ta TEPIOINYHICTD 3BITHOCTI, 3/IIHCHIOETHCS PETYISIPHUE 301p Ta aHAJI3 TaHUX 32
Bu3HaueHuMHU [IE Bif BiAMOBiTadbHUX BHUKOHABIIIB. 3 METOI OTPHUMAaHHS 00 €KTUBHUX IaHUX
MPOBOMATHCS TEPIOAMYHI OIJIsiAM BUKOHaHHS [lmany 3a ywacTio BigmoBigaJibHHX 0ci0, 3
BUKOPHUCTAHHIM MEXaH13MIB 3BOPOTHOTO 3B’ 513Ky BiJI BINCHKOBUX (DOPMYyBaHb.

VY pa3i CyTTeBHX BiIXWICHb a00 3MiH YMOB — IHIIIIOIOTH MPOIIEC MEPEIISTy Ta KOPUTYBAHHS
[Inany (moBepHEHHS JI0 MOIEPEAHIX €TaIB METOIMKH 3a TIOTPeOn ).

[TincraBoro mns kopuryBanHs “[lmany onoBnenns OBCT Ha 1uraHoBuil mepioqx’ € CyTTeBi
BIIXWJICHHS (DAKTUYHUX IMOKA3HUKIB BiJl Tu1aHOBUX KPls, 3HA4YH1 3MIHM B CHTYallii HABKOJIO YKpaiHu
a00 1osIBa HOBHX 3arpo3, 10 NOTPeOyTh NEPETIIsay MPIOPUTETIB.

Kpim TOro, miacraBamu mansi KopuryBaHHs Ilnmany MoOXyTh cTath 3MiHM B 00csrax
(binancyBaHHs a00 IHIIUX PeCypCHUX 0OMexeHb Ta (a00) y BUPOOHHUUX MOMKITHUBOCTSX MiAMPUEMCTB
OIIK.

KoperyBanus [lnany mMoke BUKJIMKATH MOsSBa HOBUX, OLIbII €(pEKTMBHUX TEXHOJOTIH abo
3paskiB OBCT uu, HaBmaku, BUSIBIIEHHS CYTTEBUX HENOJIKIB y oHOBIeHHX 3paskax OBCT min uac
iXHBOT eKCIuTyaTalii (3aCTOCYBaHHS 32 IPU3HAUYCHHSM).

IHiniroe mpouec kopurysanns [Inany onosnenns OBCT na nnanoBwuii nepion podoua rpymna 3
wianyBanHa oHoBleHHS OBCT y 30poiinux cunax, kepiBuunteo MO Tta 'Ll 3C Vkpainu,
KOMaH/TyBaHHs BHUIIB / pOJIiB BIHCHK (CHII).

CucteMHuUi MOHITOPUHT Ta THyu4Ke KopuryBaHHs [Inany onoBiaenns OBCT e 3amopykoto iforo
YCHIIIHOT peani3allii Ta JOCSITHEHHS IOCTaBJICHUX MiIeH MO0 MIATPUMAHHS Ta MiJABUIIECHHS
000pPOHO3/1aTHOCT] BIHCHKOBUX (JOPMYBaHb.

Bucnosku (Conclusion)

Takum 4MHOM, y CTaTTi BUPIIIEHO HAYKOBE 3aBJaHHS 1100 PO3poOsieHHs Ta (dopmaizaii
HAYKOBO-METOJMYHOIO anapaTy JJIs MJIaHyBaHHS OHOBJIEHHS 030pO€HHS.

3anpornoHoBaHa METO/IMKA JIO3BOJISIE IOCATTH OB OOIPYHTOBAHOIO 1 THYYKOTO MiJIX0AY 10
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BU3HAYCHHS NPIOPUTETHUX HAMNpsAMIB niepeo30poenns 3C YKpaiHu Ha JOBIOCTPOKOBY MEPCIIEKTUBY,
3MEHIIYIOYH PU3HUKH, OB’ A3aHl 3 AMHAMIYHUM CEpPEIOBHIIEM Ta OOMEKEHIMH PECYPCaMH.

OcobauBOCTSAMU 3aIIPOIIOHOBAHOT METOIMKH € T€, IO B Hill:

— ¢opMaTiz3oBaHO MPOLEAYPY OIIHIOBAaHHS Ta npiopuTHu3ailii onosieHast OBCT;

— po3po0IeHO MaTeMaTUYHUN amapar Jjisi 00’ €KTHBHOTO paHXyBaHHS MOTpeO B OHOBJICHHI
OBCT;

— po3pobiieHo anroput™ po3paxyHky motped B oHoBieHHi OBCT. BusnaueHo MeroanyHi
MAXOM 10 PO3PaXyHKy HEOOXiTHHX O0OCSTIB OHOBIICHHS Ta (hopMyBaHHS (piHAHCOBHX MOTPED;

— 3aMponoHOBaHO anropuT™M ontumizalli oHosieHHss OBCT B ymoBax oOMexenb. KimrouoBum
pe3yIaBTATOM € pO3pOOJICHHS aITOPUTMY OaraHCyBaHHS TJIaHIB;

— 3a0e3Me4YeH0 MPAKTUYHY NPUIATHICT METOJMKU HUIIXOM MIATOTOBICHUX YHI(PIKOBaAaHUX
(hopM BXIJHHMX Ta BUXITHUX JOKYMEHTIB (MaTpULll OLIHIOBaHHS, MM1JICYMKOBI TaOJIHIIl TOILO).

HoBuszna po3poOnaeHoi METOAMKH TOJsSiTa€ 'y TMOETHAHHI aJalTHBHUX, KOMIUIEKCHHX 1
MDKIUCUMIUTIHAPHUX —MIAXOJIB J0 BU3HAYEHHsS MPIOPUTETHUX HANpSAMIB  Epeo30pOeHHS
3C VYkpainu, 1o 103B0JIsI€ €PEKTUBHO BUPIITYBATH 3aBIaHHS 1010 IOBTOCTPOKOBOTO TUTAHYBAHHS 1
T1JIBUIIYBATHA TOTOBHICTH JIO MBUIKUX 3MIH Y CTPATET1uHIi 0OCTaHOBIII.

[lepcriekTBaMu MOAAIBIIMX JOCITIIKEHb MOXeE OYTH yIOCKOHAJIECHHS METOJIMYHOIO anapary
oOrpyHTyBaHHs nopsiaky oHoBieHHs OBCT BilicbkkoBHX (OpMyBaHb 3 ypaxyBaHHSIM aHaJizy
pe3ynbTartiB BUpoOHULITBA Ha BiTun3HsIHOMY OIIK.

Pexomenaii (Recommendations)

Marepianu myOikaiii TPOMOHYETHCS BHKOPUCTOBYBATHU Il OOTPYHTYBaHHS OOJIKETHUX
3anuTiB Ta €(EKTUBHOTO BUKOPHUCTaHHS OOOPOHHUX PECYpCIB I/ Yac Mepexoy M0 IUIaHyBaHHS
onosyieHHs: OBCT Ha 0CHOBI CIIPOMOKHOCTEH.

Po3pobiieny meTomuky, 1o 3ade3nedye mepexi BiJl CHTYaTHBHOTO yXBaJIeHHS DPIIICHHS 0
00’exTUBHOTO BU3HaueHHs npioputeTiB oHOBIeHHS OBCT Ta paiioHaabsHOTr0 po3MOIiTy PecypciB,
MIPOIMOHY€ETHCS BIPOBAIUTH B CUCTEMY HOPMATHBHO-TIPABOBUX JIOKYMEHTIB, a 3alpOIOHOBAHHM
MaTeMaTUYHUN amapaT BHUKOPUCTATH SK OCHOBY JJIsi aBTOMAaTH3allli MpOLECIiB IJIaHyBaHHS
oHosneHus OBCT.
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Abstract. Weapons modernization is the process of replacing obsolete, worn, or partially
outdated items of weapons and military (special) equipment (WMSE) with more advanced ones,
aimed at maintaining or enhancing the combat capabilities of military formations. To maintain the
Armed Forces of Ukraine (AFU) in a combat-capable state, timely equipping them with the latest
WMSE is of particular importance, as it ensures the protection of the state’s sovereignty and territorial
integrity. At present, weapons modernization is carried out not according to a plan, but subject to the
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availability of financial resources and based on decisions of the relevant commanders. A
methodological framework for substantiating the procedure for WMSE modernization within the
troops is practically absent. This complicates the identification of military formations in which
weapons modernization is required, as well as the determination of WMSE items that should be
replaced with new ones. Therefore, developing a methodology for planning the modernization
procedure for WMSE of military formations is a relevant issue. The purpose of the article is to develop
the key provisions of a methodological approach to planning the procedure for modernizing WMSE
of military formations. The methodology provides for a substantiated determination of the need for
WMSE modernization, the prioritization of modernization measures, the formation of resource
requirements for modernization, and the optimization of modernization plans under resource
constraints. It covers the main stages of the modernization process—from assessing the current
condition of WMSE items to forming a balanced Modernization Plan and monitoring its further
implementation. The article is devoted to studying the main stages of planning the procedure for
weapons modernization. Each stage of the proposed methodology is, in essence, a separate scientific
method. The methodology is complex and multifunctional. Since the research is multi-criteria, the
article uses a significant number of coefficients that take into account the influence of various factors
on the weapons modernization planning process, including the technical readiness coefficient, the
obsolescence coefficient, the technical level coefficient, the manning (equipment fill) coefficient, the
residual service life coefficient, and others. The methodology is aimed at streamlining the process of
planning the procedure for modernizing WMSE of military formations, which will contribute to
increasing their combat capability.

Keywords: coefficient; methodology; method; optimization; assessment; modernization;
weapons; military and special equipment; indicator; priority; capabilities.
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AHoTAaIlisg. AKTyalbHICTh JOCTI/DKEHHS 3yMOBJICHA MOTPeOOr y TpaHcdopMallii cuctem
MiATOTOBKM Ta YIMPaBIiHHSA BiiCBK B yMOBaX HOBHX THIIB 3arpo3, IO MPOSIBHIUCS TiJ dYac
POCIiiCbKO-YKpaiHChKOi BiliHM. MacoBaHe 3aCTOCYBAaHHS O€3MIJIOTHUX CHCTEM, BUCOKOTOYHOTO
030pO€HHS, 3aC00IB PaTiOEIEKTPOHHOI OOPOTHOM 1 KiOepaTak BUCBITINIO OOMEKCHHS TPaJAULIIHHUX
TIIXO/IB JI0 HABYAHHS BIMCHK Ta aHANI3y pe3ysbTaTiB Olepaiii. Y 3B’s3Ky 13 UM 3pOCTA€E POIIb
cUCTeM MojeoBaHHs Ta imitarii, ski y HATO po3rismaroTeesi sIK CTpaTeTivYHUN pecype s
ITiITOTOBKH, IJIAHYBAHHS, TOCIIPKEHHS Ta MPOBEICHHS OIeparliil y 6araToJJOMeHHOMY CepEIOBHIII.
MeTtorw poOOTH € aHaji3 CTPYKTYpH, METOJOJOTIYHHMX 3acaj 1 KIIOYOBHX HANPSIMIB PO3BUTKY
cucteMu MozemoBanHsa Ta imitanii y HATO, a Takox BUSABICHHS MOXJIMBOCTEH ajmamnTailii mux
niaxoaiB y 30poiiHux Cunax YkpaiHu. ¥ cTaTTi pO3KPUTO AISUIbHICTH IHCTUTYLIHHUX KOMIIOHEHTIB
CHUCTEMH, MIAXOAN 0 CTaHIAPTH3allli Ta TEXHOJIOT14HI iHimiaTuBU. [loka3zaHo, Mo epeKTUBHICTh
CHCTEM MOJICJIIOBAHHS Ta IMITallil BU3HAYA€THCS PIBHEM IHTErpallii, CTaHJapTH3allii Ta J0CTyIHOCTI
CUHTETUYHUX cepenoBull. OOrpyHTOBaHO, 110 Y BITUM3HSHIA MPAKTUIl MMOTEHIIA TaKUX CUCTEM
3aJIMIIA€ThCA HENIOOLIHEHUM, TepMIiH ‘‘HaBuUalbHO-TpEHakepHa 0a3za” He OXOIUIIOE aHAJIITUYHO-
JOCIITHUIIBKY (DYHKITIIO, SIKa € KJIFOYOBOKO ISl MIATPUMKH MPUUAHSATTS PIMICHBb 1 JOCIIKCHHS
onepaiiii. OCHOBHUMHU METOJaMH JIOCHIKEHHS € CHCTEMHMH 1 MOPIBHJIBHUNA aHalli3, KOHTCHT-
aHasi3 HopmaTuBHUX JOkyMeHTiB HATO, naykoBux myOuikaimiil yKpaiHCBKHX JOCHIJHUKIB Ta
HaI[lOHAJIbHUX KEpPIBHUX JOKYMEHTIB Yy cdepl MIATOTOBKM BIHCBK 1 PO3BUTKY TpPEHAKEPHO-
iMiTaifHUX cucteM. PesynbTaTu craTTi MOXYTh OYTHM BUKOpHCTaHI M 4ac (GOpMyBaHHS
HaI[lOHAJIbHOT KOHIIEMIi pPO3BUTKY CHUCTEM MOJENIOBAHHS Ta IMiTallii, po3poOJeHHs CTaHIapTiB
BaiaIii TpeHaXXepiB 1 Mojelel, CTBOPEHHS €IUHOTO 1H(POPMAIMHO-aHATITUYHOTO IMPOCTOPY
miarotoBku 30poitHux Cun Ykpainu.

KurouoBi ciioBa: mozaemoBanHs Ta imitamisi, HATO, cumynsaropu, TpeHakepH, IMiArOTOBKa
BiiichK, 30poiiHi Cuin YKpaiHnu.

Beryn (Introduction)

CyuacHe O€3IEKOBE CEpEIOBHINEC XapaKTEPU3YEThCS BHCOKHUM pIBHEM HEBHU3HAYCHOCTI,
0araToIOMEHHICTIO Ta 3pOCTAIOYOI0 JIUHAMIKOKO PO3BUTKY 3arpo3, O CYTTEBO YCKIIAIHIOE MIPOLIECH
IIITOTOBKH, TIJIaHYBaHHS Ta BEACHHS OMepalliii. Y 1iboMy KOHTEKCTI TPaIuIliiiHI METOIU BiiCHKOBOT'O
HaBYaHHs Ta aHANI3y MalTh OOMEXKEHI MOXJIMBOCTI IIOJI0 BIATBOPEHHS PEATICTUYHUX CIIEHApIiB
MaiOyTHIX ToAiil. SIK pileHHsS PO3TIAAAIOTHCS BapilaHTH CHHTETUYHHMX CEPEOBHIN, IMiJl SKUMH
pPO3YMIIOTh IITYYHO CTBOPEHI I1HTErpOBaHI IMPOCTOPH, M0 OO0 €IHYIOTh MOJENi, IMITaTOpH,
iHopmarlliliHi CHCTEMH Ta pealibHi JaHi JUIS BiANpalloBaHHS HaBYAIBHUX CIIEHApIiB, BIHCHKOBHX
irop 1 IOCHiPKeHHS aJbTepPHATUBHUX BApPiaHTIB PO3BUTKY MO/IiH.

3 HayKOBO-METOJI0JIOTYHOI TOUKH 30py TepMiHu “‘modelling and simulation”, “MonentoBanHs
1 CUMYJIAIS”, @ TaKOX YKPaTHCHKI BIAMOBIIHUKH ““MOJENIOBaHHS Ta “iMiTauis’” € QyHKI1OHATBHO
piBHO3HauHuMH. Y ctangaptax HATO (3okpema AMSP-01C, MSG-123) nig “modelling” matoTh Ha
yBa3i moOyaoBy aOCTpakTHOI Mozeni o0’ekTa 4M mpolecy, a mija “simulation” — mpakTuyhHe
3aCTOCYBAHHS L€l MOJENi U1 €KCIIEPUMEHTIB a00 HaBYaHHs. Y BIHCHKOBIA TepMIHOJIOTII KpaiH
HATO 1i o6uBa MOHATTS pO3TIIAIAIOTh K €JIEMEHTH €IMHOTO MPOILIECY, [0 B3aEMHO JI0TIOBHIOIOTh
OIMH OAHOrO. BiamoBimHO, ckopoueHHs M&S OXOIUIIOE iX pa3oM Ta 3aCTOCOBYEThCS SK
y3arajibHeHu# piBHO3HauHUil TepmiH “Modelling and Simulation” (MoaentoBaHHs (iMiTaris)), IKUH
1 OyzieMo Hajiani BUKOPHCTOBYBATH Y IIbOMY 3HAUEHHI.

[Minxin HATO y cdepi M&S € gouinbHuM A YKpaiHu 3 OTJisioy Ha HOro KOMIUIEKCHICTb,
CTaHJAPTU30BAHICTH 1 CIIPSIMOBAHICTh Ha 1HTErpallil0 HAaBYAJIbHUX, AHAJIITUYHUX Ta YIPABIIHCHKHX
MIPOLIECIB Y €AMHOMY iH(OopMaliiHOMY cepeaoBuUIl. [IpoTAaroM ocTaHHIX IECATHIIITH KpaiHU — YIeHU
HATO cdopmyBaniu posraiyxeHy cucreMy M&S, ska MoeIHye METOJOJIOTIUHI CTaHIAPTH,
IHCTUTYLIHHY MIATPUMKY Ta IHCTPYMEHTH CIUIBHOTO HABYAHHS, aHANI3Y ¥ OLIIHIOBAHHS OMeEparliil.
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Po3Butok M&S y HATO mae cTpaTeriune 3Hau€HHS, OCKIJIBKH JJO3BOJISIE IIPOBOAMTH BifiCHKOBI irpH,
MIPOTPaBaHHSI CLICHAPIIB OIepaIliid, aHATITHYIHI TOCIIPKSHHS Ta OLIHIOBAHHS PU3UKIB 0€3 3aTydeHHs
3HaYHUX MaTepiabHuX pecypciB. OcoOnuBY posb y 1boMy mporeci Bimirpae KomanmyBaHHS 3
nutanb TpaHcpopmanii (Allied Command Transformation, ACT), ske posrismae (hopMyBaHHS
iHTerpoBaHoro cuHTeTHYHOrO cepenoBuiia HATO sik nmpiopuTeTHE 3aBIaHHS.

Taki cepemoBWINA OXOIUTIOIOTh HA3eMHHW, MOPCHKHA, TIOBITPSHHUA, KOCMIYHUH Ta
KiOeprpocTip, CTBOPIOIOYM YMOBH Ui OE3pU3MKOBOTO BUIIPOOYBaHHS BapiaHTiB Jid 1
OaraTornpoduUIbHOT MIATOTOBKH. BaXJIMBUM UYMHHUKOM € iXHS €KOHOMIYHA JOUUIBHICTE:
BUKOPUCTAHHS CHHTCTUYHHX CEPEIOBHUII JO3BOJSIE CYTTEBO 3MEHIIMTH BHTPATH HA TPOBEIACHHS
peaJibHUX HaBYaHb, MAHEBPIB 1 BUIIPOOYBaHb 030pO€EHD, CKOPOUY€E NOTPeOy y BUTpATI MaTepiaIbHUX
pecypciB 1 BOJHOUYAC 3HIKYE PU3UKU JUTsI 0COOOBOTO CKJIATy Ta TEXHIKH.

Jna VYkpainu, mo nepexoautb Ha npuHuunu HATO y migroroBumi Ta yopasiliHHI,
BIPOBAKEHHS X MiIXOIB € HEOOX1THOI YMOBOI CTBOPEHHSI Cy4acHO1, B3aEMOCYMICHOT CUCTEMHU
MOJIETIIOBaHHS Ta iMiTamlii, 374aTHOi 3a0e3neunTd edeKkTuBHY OOWOBY MIATOTOBKY, aHami3 1
TJIaHyBaHHS OTIepartii.

LenTtpansuum enemeHToM y chepi M&S € BnpoBamKeHHS MIAXOLYy, KU OPIEHTYETbCS Ha
HasiBHI JaHi. BiH nepenbadae BUKOPUCTaHHS pealbHUX ONEPATUBHUX, PO3B1AYBaIbHUX, JIOTICTUYHUX
Ta TEXHIYHUX JITAHUX SIK OCHOBH JUIsl TOOYIOBM MOJENel 1 mpoBeaeHHs imiTariid. Ha BigmiHy Bin
TPaJAULIMHUX CIEHAPHUX METOJIB, II0 3HAYHOIO MIPOI0 CIHpANHCI HAa E€KCHEepPTHI MPUITYIIEHHS,
TaKUi MiaXiJ 3a0e3neuye MiaBUIIeHY T0OCTOBIPHICTh PE3yJIbTaTIB, 3HI)KYE PIBEHb Cy0 €KTHBHOCTI Ta
n03BoJIsiE hOpMYBaTH OUTBIN pealicTUYHI MPOTHO3U PO3BUTKY cutyaillii. [le cTBoproe nepemymoBu
JUTs OUTBINT TOYHOTO TIJIaHYBaHHS OaraToJOMEHHHUX OMNeparliii Ta miABUIICHHS IXHBOI €)eKTHBHOCTI.

JlocBizl pociiChKO-YKpaiHChKOI BIHHM HA0YHO MPOJAEMOHCTPYBAaB KPUTHYHE 3HAUEHHS TaKUX
migxoiB. MacmtabHe 3aCTOCYBaHHS O€3MUIOTHUX CHUCTEM, 3aCO0IB Pa/lioeIeKTPOHHOI OOpOTHOH,
kibepomepaliliii 1 BUCOKOTEXHOJIOTIYHUX 3aCO0IB ypa)KEHHS CTBOPIOE CEPEIOBHINE, SKE BAXKKO
BIITBOPUTH y TpaaWIIMHUX HaBuaHHIX [1—4]. YkpaiHCbka TpakThKa MiATBEPAMIIa HEOOXIIHICTh
mBHUIKOI aganTtamii M&S 10 HOBUX 3arpo3, IHTErpamii JaHWUX 3 PI3HOPIITHUX JDKEPEN, a TaKOXK
MIPOBEJICHHS! BUIIPOOYBaHb y CHUHTETUYHHMX CEPENOBHILAX Jis MEpeBIpKH e(EeKTUBHOCTI HOBHUX
TakTUK 1 TexHosorii. [ToTeHIiiHO MOEIOBaHHS Ta IMITaIlis Jal0Th 3MOTY HE JIUIIE ITiABUIIUTH
SIKICTh MIATOTOBKH, a i CTaTH €JIeMEHTOM ONEPAaTUBHOT MIATPUMKU NPUUHATTS PIllIEHb Y PEalbHOMY
qaci.

EdexTuBHe 3acTocyBaHHs 3ac00iB M&S HeMokiiMBe 0€3 €JMHUX CTaHAAPTIB, IKI BUKOHYIOTh
POJIb “CITUIBHOT MOBH™ JIJIsl B3AEMOIIT PI3HOPITHUX CHUCTEM. 3HAYHUN BHECOK Y 1K cepi 3aiicHIIM
mikHapoani opranizauii IEEE, ISO ta SISO, xmouoBum kpokom st HATO crano yxBajeHHs y
1998 pomi apxitektypu HLA (High Level Architecture), siky 3akpimneno y STANAG 4603. HLA
3a0e3rneyye yHIBepCaIbHUI MiJIX11 JO CTBOPEHHS PO3MOAUICHUX IHTEPAKTUBHUX CEPEIOBUIIL, Y SKHX
MIJCUCTEMHU  B3a€MOJIIOTH  4Yepe3 OOMIH  TOBIJOMIICHHSMHU, 30epiralouyd  y3roKEHICTh
(GYHKIIIOHYBaHHS.

Takum unnom, cuctemu M&S y nisimpHOCTI HATO BUXOAATE 32 MEK1 IHCTPYMEHTIB TEXHIUYHOT
iMiTanii cyTo A HaB4YaHHSA. BOHM MOCTaIOTh SIK CTpaTeridyHUM pecypc, SIKUi IHTETpye aHaIITUYHI,
HaBYaJbHI Ta YNPaBIIHCHKI (YHKII, CHOPUAIOYM MIATPUMII OOOPOHHOI CHPOMOXKHOCTI, U
po3rnsaaroThes K cTpareriuni nepesaru HATO y ckinagnomy 6araToJoMEHHOMY CEpEeIOBHIIII.

Mertoro pobOTH € aHadi3 CTPYKTYPH, METOIOJOTIYHUX 3acajl 1 KIIFOUYOBUX HANpsMIB PO3BUTKY
cuctemu MojentoBanHs Ta imitamii y HATO, a Takok BHSBICHHS MOXKIUBOCTEW afanTarlii 1ux
niaxoniB 'y 30poiiHux Cunax VYkpainn (3C VYkpainu). HaykoBa HOBU3HA poOOTH mojsrae y
KoMIuiekcHOMY po3riisiii cuctemu M&S HATO sk iHTerpoBaHOTO iHCTPYMEHTY MiJITOTOBKHU BIHCHK,
aHaJi3y onepauii i mITPUMKU NPUHHATTS pillieHb Y 0araToJOMEHHOMY CepeIOBHILI. Y JOCHTIHKEHH1
y3arajJbHEHO 3MICT KIO4OBUX KepiBHUX JOKyMeHTiB HATO 3 ypaxyBaHHSIM iXHbOI MOTEHIIHHOT
aJanTalii 40 HalioHaJIbHOI CUCTEMHU MIATOTOBKH, a TAKO)K BUCBITJIEHO BIAMIHHOCTI MK HaBYaJIbHO-
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TPEHAKEPHHUM 1 TOCIITHUIbKO-aHAIITHYHUM BUKOPUCTAaHHAM cucteM M&S. TeopeTnune 3Ha4eHHS
poboTH TONSATaE y PO3MIMPEHHI HAYKOBUX YSBICHL IMPO POJIb MOJICIIOBAHHS Ta iMiTamii y
(dbopMyBaHHI CIUIBHOTO 1H(POPMALIKHOTO MPOCTOPY YNPABIIHHA ¥ HAaBYaHHS BIHCBK, IO CHPUSE
PO3BHUTKY Cy4acHOi Teopii BiliCBKOBOT MiArOTOBKY Ta yrnpaBiiHHA. [IpakTuyHe 3HaUeHHS pe3yJIbTaTiB
BH3HAYAETHCS MOXJIMBICTIO 1X BHKOPWCTAHHS ]I 4ac PO3POOJCHHS HAIIOHATHHOI KOHIICMIIIi
PO3BUTKY cucteM M&S, CTBOpEHHS HOPMAaTHBHO-METONMYHOI Oa3u ceprtudikamii TpeHa)kepHHUX
3aco0iB 1 MOCTYNOBOI 1HTEerpaii ykpaiHCbKUX po3poOok y crinbHi nporpamu HATO. Otpumani
BHCHOBKHM MOXXYTh OyTH KOPHCHHUMH JUIS OpraHiB BIHCHKOBOT'O YIIPaBIIiHHS, HAYKOBUX YCTaHOB Ta
MIJIPUEMCTB  OOOPOHHO-TIPOMHUCIIOBOTO  KOMIUIEKCY, [0 Mpalfol0Th HaJ CTBOPEHHSIM 1
BIPOBA/IPKEHHSIM TPEHAKEPHO-IMITAllIHHUX CHCTEM.

Metonosoriuna ocuoBa (Methodological Framework)

JlocmiKeHHsT TPYHTY€ETbCSI Ha KOMIUIEKCHOMY X0/, IO TOEAHY€E aHali3 BIHCHKOBHX,
TEXHOJIOTIYHUX Ta OPraHi3amiifHO-METOAMYHUX aCTEKTIB PO3BUTKY cHCTeM M&S y CTpyKTypax
HATO 1 Bu3HaueHHS MOXJIMBOCTEH amanTaiii mux miaxomiB A0 motped 3C kpainu. Taxuit migxin
J03BOJIsIE PO3TIIsiaTh M&S He nulie K HaBYaJIbHUN 1THCTPYMEHT, a SIK BOKJIUBUN €JIEMEHT €UHOT
CUCTEeMM YIpPAaBIIHHS 3HAHHSAMH, L0 MIIATPUMYE IPOILECH MIATOTOBKH, IJIaHYBAaHHS Ta aHaJI3y
orepartii.

MeTo10710T1YHY OCHOBY JOCTIIKEHHSI CTAaHOBJISITH CUCTEMHUM, MTOPIBHSUIBHUN 1 CTPYKTYpPHO-
(hyHKIIIOHATEHUM aHaTi3, a TAKOXK KOHTEHT-aHalli3 Ta €JIEMEHTH MPOrHo3yBaHHs. [HpopmartiitHy 6a3y
cknanu odimiitHi mokymentdn HATO, marepianu KomanmyBanus 3 tpancdopmaiii (ACT), I'pynu
MOJIeNIIOBaHHA Ta iMitarii, [{enTpy nepemoBoro moceinxy M&S, 3Bitn O6’€qHAHOTO TIEHTPY aHAIIZY
Ta ypOKiB, a TaKO>X HAayKOBI1 Mpalli yKpaiHCbKUX JTOCIITHUKIB 1 BIIKPUTI Martepiaiu, MPUCBIYCHI
PO3BUTKY TPEHAKEPHO-IMITAIIIHHUX CUCTEM Ta IMITAI[IHUX TEXHOJIOTIH y BICHKOBIH cdepi.

MeToa CHCTEMHOT0 aHaIi3y BUKOPUCTAHO sl po3risiay cuctemu M&S HATO sk mimicHOro
YTBOPEHHSI 31 B3a€MOIOB’SI3aHUMH OpPTaHI3alIHHUMHU, TEXHOJIOTIYHUMH Ta HOPMAaTUBHUMH
ckinagoBumu. [lopiBHsIBHUN miaxim mgaB 3Mory 3ictaButd migxomqu HATO Ta Vipainum 10
po3po0JIeHHST 1 3aCTOCYBaHHS IMITAIIMHMX CHUCTEM, BU3HAYUTH CIUIBHI PUCH Ta BiAMIHHOCTI.
Konrtenrt-ananiz gokymeHTiB HATO, ykpaiHCBKMX HayKOBUX ITyOJIKaIlid 1 BIAKPUTHX JDKEPEI
JI03BOJIMB y3arajJbHUTH KIFOYOBI NMPUHIMMIHN [MOOYI0BM CHUHTETUYHHX HABYAJIBHUX CEPEIOBHII 1
OI[IHUTH MOXJIMBOCTI iX ajanramii y HaIlOHAIBHIN mpakTuii. EleMeHTH mnporHo3yBaHHS
3aCTOCOBAHO JIJIs BU3HAYCHHS TCHJICHIIIN pO3BUTKY cucTeMu M&S B YkpaiHi y KOHTEKCTI 1HTerparii
y cninpHui iHopmariiamii mpoctip HATO.

JlocimkeHHsl Ma€ MeBHI OOMEXKEHHS, 30KpeMa BUKOPUCTAHO JIUIIE BIAKPUTI JKepena, 1110 He
JAI0Th TOBHOT'O JIOCTYITY O JaHHUX MIOJ0 opraHizaiii 6oioBoi miaroroBku 3C Ykpainu, a Takox 10
TEXHIYHUX XapaKTepUCTUK 1 pe3ynbpTaTiB BumpoOyBaHb M&S-cuctem HATO, saxi mornu 6
JIeTaTi3yBaTH OLIHKY iXHIX (QYHKIIOHAIBHUX MOXIUBOCTEH.

PesyabTaTn (Results)

Biitna B YkpaiHi Ha0YHO J0BENa, 110 TPAAMIIIAHI MIAXOAW 10 MiATOTOBKH BIHCHK OlIbIIEC HE
BIJINIOBIJIalOTh BUKJIMKAaM cCydacHOro Ooro. PeamicTuyHe HaBuaHHS Mae BpaxoBYBaTH [il0 B
€JIEKTPOMArHiTHO HAaCHMYEHHMX 1 BOPOXKMX CEpeloBHIAX, TOpUIHMX 3arpo3 Ta “miAnoporoBux’
BIUIMBIB Y KUJIBKOX JIOMEHax ojpa3sy [1, 2], a Takox (QyHKIIOHYBaHHS CUCTEM B YMOBAX JIOTICTUYHUX
3001B 1 HecTabUTLHOTO 3B’ s13KYy. Lle BUMarae BiIMOBH BiJ “‘CIIpOIIEHUX CIIEHApiiB” Ta Mepexoay a0
TpeHyBaHb, 110 BIATBOPIOIOTH CKJIaIHI omnepaTuBHI mpoOnemu. Ha nymMKy mpoBiJHMX BiCBKOBHX
excriepTiB CHIA ta HATO [2], nuiie cucreMaTHyHe BIANPALIOBAHHS NOAIOHUX CUTYyalil y MUPHUH
yac 3/1aTHE 3a0e3rmeunTy e(eKTUBHICTh BIMCHbK Y KPH30BHX 1 00HOBHX yMoBax. Biarak maiOyTHs
cucTeMa MiAFOTOBKU Mae 1HTerpyBaTH 0araTtoJOMeHH1 3arpo3u, (hakTopH eNeKTPOHHOI 0OpOTHOH Ta
kiOepornepailiif, poOJIsSYM TOJOBHHUM aKIEHT HA CTIHKOCTI Ta aJlaiTUBHOCTI BIHCHKOBUX CTPYKTYP.
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[Tpu npoMy citiJi BpaxoByBaTH, IO CyYacHE MOKOJIHHS HaBYaJIbHO-TPEHYBAJIBHHUX 3aCO0IB 1 CUCTEM
imiTarii 3matae 3abe3neuntu 10 70-80% 3aBaaHp 0OWOBOT MiATOTOBKH, TIEpeI0AYCHUX MTPOrpaMaMu
[5, 6].

Saranpauii migxiqn HATO mo cucrem M&S y cucteMarn3oBaHOMY BUTIISIII HABEJCHO HA PUC.
1, KJIIFOYOBUMU MTPUHITUIIAMH € B3a€EMOCYMICHICTh, MOAYJIbHICTB, PEATiCTUUHICTB, iHTerpanis 3 C4ISR
(Command and Control, Communications, Computers, Intelligence, Surveillance, Reconnaissance /
KomanmyBaHHsI,  ympaBliHHS,  KOMITIOTEpH,  3B’SA30K,  PO3BiJIKA,  CIOCTEPEKEHHS 1
PEKOTHOCIIUPYBAHHS) Ta MYJIBTHPIBHEBE 3aCTOCYBAaHHS — BiJl 1HIMBIAyaJbHOTO TPEHIHTY JI0
OaraToHallOHAJILHUX onepaliil. Taki cucteMu npu3HaueH1 JUIsl MiABUIIEHHS TOTOBHOCTI, TECTyBaHH S
TaKTHK 1 MATPUMKHU IPUNHHATTS ONEPaTUBHUX PIlLIEHb.

(e a
[ W HapuyaHH#A 0c000BOr0 CKIaxy

ég (B IHIMBIIyaJILHOTO 10 KOJIEKTUBHOTO
PpiBH#)

OnepaTnBHi TpeHYBaHHS IITA0IB
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J

A
OuiHKH KOHUENIid, TAKTUKHU Ta TEXHIKH
(mepen peanbHUM 3aCTOCYBaHHSIM)
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(y nnanyBaHHI orepariii)

J
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MIPALOBATH 32 CHUIBHUMHU CTaHAAPTaMH

MyabTHpiBHEBE 3aCTOCYBAHHS — Bill
TAKTHYHOTO PiBHsI (HAPUKIIAJ, TPEHAKED
eKiMaKy TaHKa) J0 CTPATEriyHOro (IMiTamis
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J
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BiJITBOPIOBATH SIK OOHMOBI ii, TaK 1 JOTICTHKY,
Kibeporeparii, iHpopMaIliiiHUi BILIUB

. J

Pucynok 1. 3aransuauii nigxin HATO no cucrem MozentoBaHHs Ta iMiTarlil

HATO Hazmae Moie/IFOBaHHIO Ta iMiTaTOpaM OOHOBHX CHCTEM HA3BUYANHO BaXKIIMBE 3HAUCHHS
B KOHTEKCTI TpaHchopmaliii cuit 1 MoJiepHi3alii iAroTOBKY MEePCOHANY, BiJ3HAYAETHCS, 110 CyYacHi
CUHTETUYHI CEPEIOBHINA HE B 3MO031 MOBHOIO MIPOIO BIITBOPUTU MalOyTH1 CKJIa/iHI YMOBH 00HOBUX
i, TOMy po3po0seHHs HOBUX 3ac001B M&S € npioputeTHuM [7]. 3a/17151 BUKOHAHHS 1IbOT'O 3aBJJAHHS
y HATO cTBOpeHO neBHi oprasizauiifHi cTpykTypH. Jlo HalBaXJIMBIMIMX 13 HUX, SKI BIAMOBIIAIOThH
3a MOJCIIOBAHHS M IMITalliF0 OOMOBUX Hil, HAJICKATh:

1. O6’conane xomanoysanna 3 mpancgpopmayii HATO (ACT), sxe od4ONIO€ CTpaTeriui
JOCHI/PKEHHST Ta PO3pOOJEHHS KOHIEMI[i, TMOB’sA3aHuX 13 0OaraTOJOMEHHHUMH OIMepalisiMud Ta
imitarniero 6oitoux mii. ACT miarpumye TicHy criiBmpaito 3 Llentpom nepenosoro nocBiny 3 M&S,
a Takox 3 I1HmMUMHU cTpykTypamu HATO, BmpoBa/kyroud iHHOBallii B TporpaMu HaBuYaHb 1
JIOCITIIDKEHb.

2. [Jenmp nepeoosoco ooceioy 3 M&S HATO (NATO Modelling & Simulation Centre of
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Excellence, M&S CoE), sxwuii, BimnoBigHo no “OcHoBHux npunnumis LlentpiB mocsimy HATO”
(ocBiTa Ta HaBYaHHA; aHAJI3 Ta OTPHUMAaHi ypoKu; pO3pOOIICHHST KOHLEMINH Ta anp06au1;1
pO3pOOJIEHHsT JTOKTPUH Ta CTaHOAPTIB), CIEUIaTi3yeTbcs Ha HaBYaHHI, OOMIHI JOCBiIOM 1
po3pobiieHHi MeTouK y chepi M&S. LleHTp mpoBOUTH KOMIUIEKCHI KypCH (B TOMY YHCIIi 0a30BHIA
KypC 3 MOJICIOBaHHA, cepTH]ikamiro (axiBIiB 3 KOMIT IOTEPHUX BIIPAB TOIMIO), SIKI OXOIUTIOIOTH SIK
imMiTamiro 00HOBHX JiH, Tak 1 cyMbkHY miaTpuMky [9, 10]. Kpim toro, Llentp € 06’ eqnyrounm xabom
JUTSL CIUTBHOTH (DaxiBIIiB: BiICBKOBHX, HAYKOBIIIB Ta MPEICTaBHUKIB 000POHHOI MPOMHUCIOBOCTI [7].
[Tix erioro EHTPY MPOBOAATHCS PETyIIsIpHi KOH(epeHii i opyMu, 30KpeMa IEHTpP OPTaHi30BYe Ta
npoBoauth TmopiuHuit ®opym HATO 3 KOMI'IOTEpHOrO aHajiizy, HaBYaHHS Ta JOCHIIKEHb
(Computer Assisted Analysis, Exercise, Experimentation Forum, CA2X? Forum), sikuii 00’ €anye
ounbie 300 excnepti 3 moHa 30 kpaiH. 3a cioBaMM KepiBHUKA LIEHTPY, BiH TiCHO B3aeMojie 3 ACT
1 30pOWHMMH CHJIAaMHU COIO3HMKIB, CHUIBHO pO3pOOJISiFOYM HACTyIHI IIOKOJIHHS CepBiCIiB
MO/ICJTFOBAHHS /11 HABUAHHS Ta Jociimkens [10, 11].

3. 06 eonanuii yenmp sedenns bouosux oit (Joint Warfare Centre, JWC) — mianopsiikoBaHmii
Coroznomy komanayBanHio omepanii HATO (Allied Command Operations, ACO), Ha
orepalifHoMy piBHI LIEHTP BUKOHYE pOJIb MOCTa MK KoMaHIyBaHHsAMH TpaHchopmaii (ACT) 1
onepamiii (ACO) ta BiAMOBIZaE 3a OpraHi3alil0 KOMaHIHO-IITA0HWX HaBYaHb OMEPATHBHOTO Ta
CTPATETIYHOTO PIBHS 3 BUKOPUCTAHHAM po3mnojauieHoi imitamii. JWC Mae moTyxHi 004uCTIOBaIbHI
Ta iMiTaliiHl 1HPPACTPYKTYpH, BKIIOUYHO 13 MOOUIBHMMH CHUTYallHHUMH IEHTpaMH, CHCTEMaMH
YIPAaBIIIHHS CLEHAPISIMU Ta MEPEKEBUMU TPEHAKEPaAMHU.

V 3BiTi JWC Big3Hada€eThCs, 0 IIEHTP aKTUBHO 3aCTOCOBYE “IHHOBAIIHI METOJUKHA HaBYaHb
Ta TEPeaOBl TEXHOJIOTII iMiTarii” ajis MiABUIICHHS TOTOBHOCTI M cymicHocti cunm HATO [12].
KomannyBanust JWC moBijomisie po BOPOBAKEHHS HOBHX, YK€ PEATICTUYHHX CEPEIOBHIIL
(manmpukian, 360-rpagycHe BineohopMyBaHHS) Ta BIAKPUTTS OKPEMOTO BIIUTY BIHCHKOBHX 1TOp IS
po3po0JIeHHS CIIeHapiiB, M0 IMITYIOTh peaibHi a00 KMOBIpHI y MallOyTHROMY 00#OB1 yMOBH. Yci I1i
HIIIATUBY CIPSIMOBAHI Ha MATOTOBKY ‘‘HacTymHOro nmokominHsa cui HATO™ uepes ckiiagni BIpasw,
SIK1 BIATBOPIOIOTH peasibHI KOH(UIIKTHI cuTyariii [12].

4. 06’ eonanuit yenmp niocomosku cun (Joint Force Training Centre, JFTC) — cemiamisyeTbest
Ha TIArOTOBII CHWJI JUIS CIOUIBHMX (MYJIBTUHAILIOHAJIBHUX) OIepalid Ha TaKTHYHOMY Ta
orepaTUBHOMY piBHAX. L[eHTp mpoBOANTH HABUAHHS, TPEHYBAHHS PAHUKIB 1 3a0e31euye miATPUMKY
KOMaHJIMPIB MM 4ac miArotoBku mo wicid. Jlnsa cBoix 3axoniB JFTC BHKOpPHCTOBY€E BIIpaBU 3
koMt roTepHoro miarpuMkoro (Computer Assisted Exercise, CAX) Ta iHTerpoBaHi TpeHa)KepH-
IMITaTOPH, IOETHYIOYM CYXOITyTHI, TOBITPSHI M KIOEPHETHYHI KOMITIOHEHTH. 3TiIHO 3 iH(OpMaIliero
3 Biakputux mxepen, JEFTC mae ceprudikoBaHuX iHCTPYKTOPIB Ta BIaCHY HaBYaIbHY Mepexy [12].

5. I'pyna mooemosanns ma imimayii HATO (NATO Modelling and Simulation Group, NMSG),
saka BxoauTh a0 Opranizamnii HATO 3 nayku ta Texnomnoriii (NATO Science and Technology
Organization, STO) — 1ie crieriasizoBana rpyra eKCrepTiB, sika KOOPAUHYE AOCITIKSHHS 1 CTaHAapTH
B cepl MojaentoBaHHS Ta imiTamii, A0 11 ckiaxy BxoauTh moHan 500 ¢axiBIiB i3 COMO3HHUX 1
MapTHEPCHKUX KpaiH y YHUCICHHUX poOounx rpymnax. BoHa xoopauHye BukoHaHHsS ['eHepalibHOTO
wiany MozaemtoBanHd Ta iMitauii HATO (NATO M&S Master Plan), ¢popmye TexHiIuHI cTaHIapTH i
MIPOBOJIUTH CepTU(QIKAIII0 CyMICHOCTI cucTeM imitauii. ['pymna Takox Kypye HOCHITHI MPOEKTH,
30KpeMa 3a KoHuenmismu “MojemtoBanHs Ta imiTauis sk nociyra” (Modelling & Simulation as a
Service. M&SaaS), TakTMYHOI MiArOTOBKM B ypOaHizoBaHoMy cepemoBuii Tomo [7, 11]. Ii
JISUTBHICTB CIIPSIMOBaHA Ha CTBOPEHHS MPOCTOPY VIS CIIBIpAIll eKcrepTiB aepxkas — wieHiB HATO,
KpaiH-apTHEepiB 1 MpPEJICTaBHUKIB IPOMHUCIOBOCTI 3a/yli OOMIHY 3HAHHSAMHU Ta BU3HAUYEHHS
CTpaTeTiYHUX HAIPSAMIB PO3BUTKY CUMYJIALIHN y BIICHKOBIN Ta O€3MEKOBIN ramy3sx.

3anpoBapxkeHi NMSG cranaapTy 103BOJISIOTH PI3HUM IMITALlIHHUM cHCTEMaM 1 TPOrpaMHOMY
3a0e3MeUeHHIO B3aEMOIISITH MIX CO00I0 Oe3 TeXHIUHUX Oap’epiB. YHi(piKOBaHI paMKOBI JJOKYMEHTH
NMSG nponoHyo0Th pO3pOOHUKAM YiTKI OPIEHTUPHU Ta HaMKpalli npakTuku. Lle ckopouye notpedy
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y CTBOpPEHHI 0a30BUX pIllIEHb “3 HYJsI Ta JO3BOJISLE 30CEPEIUTH 3yCHIUIS HA 1HHOBAIIMHOCTI i
YIOCKOHAJIIEHHI TMPOJYKTIB. SIK HACHiJOK, IMKJI PO3POOJICHHS NPHIIBUAIIYETHCS, a MPAKTHYHI
pillIeHHs BUXOAATH Ha PUHOK y KOPOTIIIi TEPMiHH Ta 3 BUIIIMM piBHEM HaiitHOCTI. Lle, cBo€to ueproro,
MOCWITIOE €(DEKTUBHICTh HABYAHHS, MIJTOTOBKH Ta MPUHHATTS PIillIeHb Y BIHCHKOBHX 1 O€3MEKOBUX
CTPYKTYpax.

6. Aeenmcmao 3 numans obcnyeosysanns cucmem inghopmayii ma 36 ’s3xy HATO (anri. NATO
Communications and Information Agency, NCIA), ocHOBHa poiib IIi€l CTPYKTypu — HIATPUMKa
MEpeX 1 CHCTEeM KOMaHAyBaHHsS, BOHA TAaKOX CTBOPIOE 1H(PPACTPYKTYPY VIS PO3MOIIICHUX
tpenyBaHb. Hanpuknan, NCIA koopaunye cninbHl Mepexi (Federated Mission Networking), 1o
MIJIKJII0Yal0Th HAaBUYaJIbHI IIEHTPU COIO3HUKIB, Ta Po3poO0Iisie TporpamMHi 3aco0u uis Bizyaumi3arlii
JAHUX T1]] Yac HaBYaJIbHUX IrOp.

[Tig erimoro mMX IHCTUTYHIHHUX opraHiB y cdepi M&S BmpoBamkyeThesi 6araTo iHiNIaTHB,
HalO1IBII BATOMUMHU 3 HUX €:

1. I'enepanvruii nnan moodemosannsi ma imimayii HATO (NATO M&S Master Plan) [8]. Lle
crpareriuauii  okymeHT HATO, saxuii Bu3Hawae OadeHHsS, Il Ta MIAXIA 10 BUKOPUCTAHHS
MOJIEJIIOBAHHS M iMiTallii B AJIBSHCI, O HOr0 OCHOBHHX 3aBJaHb HAJIC)KATh:

— ¢opmyBanHs equHoi nomtuku HATO y chepi mogentoBanHs Ta iMiTallii;

— BU3HAYEHHS CTaHJAPTIB JUIs 3a0€3MeUeHHs] CYMICHOCTI CUCTEM JIeprKaB-4JICHIB;

— Y3TOKEHHS BUKOPHCTAHHS IMITallIMHUX TEXHOJOTIN y HaBYaHHI, IJIAHYBaHHI ONeparii,
JOCHIIKEHHSIX 1 pO3BUTKY 030pO€HB;

— OMTHUMI3aIlisl BUTPAT 3aBIISKH CIUIBHOMY BUKOPHUCTAHHIO pimieHb y chepi M&S;

— miaTpuMKa B3aemocyMicHocTi cuim HATO.

2. Iniyiamusa “Next Generation of Modelling & Simulation” (NexGen M&S), sika cipsimoBaHa
Ha CTBOPEHHsI CTajoro cepemoBuma ‘“‘imitamnii sk mocayru” (MSaaS) — eamHOro MOAYJIHLHOTO
CUHTETUYHOTO TMPOCTOPY 3 PO3MOATICHUMH MOXJIMBOCTSMHU IIJIaHYBaHHS, aHali3y, po3irpairy
OolioBHX il (Wargaming) i HAaBYaHHS Ha CTPATETIYHOMY Ta OTEpAIiHHOMY piBHSX. [HCTpyMeHTH Ta
cepenouma M&S HagaroThCs KopucTyBauaM (KOMaHIyBaHHSM, HAaBYAJIbHHM IICHTPaM,
JOCIIITHUKAM) SIK CEpBIC uepe3 MepekeBi abo xmapHi muiargopmu 0e3 HEOOXITHOCTI JOKaIbHOT
1HCTaNALI{ 41 00CIyrOoByBaHHS CKIQAHUX cucTeM. KomanayBaHHS TpaHchopMallil TaK0oX 3a1ydae 10
MIPOEKTY MPOMHUCIIOBICTh 1 HaykoBi koia 4depe3 Koncynbramiiny rpymy npomucioBmie HATO
(NATO Industry Advisory Group, NIAG), y ToMy 4HCIIi TPEACTaBHUKIB OIM3bKO 55 KomImaHii 3 15
kpain — wieniB HATO [7].

[IpoexT Bke mepexoauTh y a3y NMpakTHUHOI peasizaiii, Ha 3ycTpidl MIiHICTPIB O0OOpOHU
kpain — wieHiB HATO (15 sxoBtHsa 2025 poky) 13 yuacHHKIB MHiANMCaId MEMOpPAaHIYM PO
crBopenns “Distributed Synthetic Training High Visibility Project” (“BucokonpioputetHuii mpoext
3 PO3MOJIIJICHOI CHHTETUYHOI MArOTOBKK ). MeMOpaHIyM BHU3HAYA€ OpraHi3aliiiHi paMKH, TeXHIYH1
CTaHJapPTHU Ta MiHIMaJbHI BUMOTH JIO0 Y4acTi Y PO3MOJUICHUX TPEeHyBaHHSAX. BiamoBimHo A0 Horo
MOJIOKEHb KOXKHA JIepiKaBa-ydacHHUIll 3000B’s3aHa OpaTH yyacTb Yy BH3HAYeHIM KUIBKOCTI
TPEHYBAJILHUX 3aXO/JlIB IIOPOKY, IO CIPUsIE MiATPUMAHHIO HAJIEKHOTO PiBHS B3aEMOCYMICHOCTI Ta
TOTOBHOCTI CHJI Y MEKaxX €MHOTO0 CHHTETHYHOTO HABYAIBHOT'O IPOCTOPY.

Kito4oBor0  OCOONMBICTIO TIPOEKTY € CTBOPEHHS TMOCTIHHO [iI0YOTO CEpelOBHUIIA, SKE
CIMPAETHCS HAa ICHYIOUY 1H(QPACTPYKTypy, IEpCOHANl Ta CTAaHAAPTH, 110 3abe3neyaTb MOMKIUBICTh
Jep>KaBaM-y4acHUIAM  “HIAKIIOYAaTUCS” 10 Mepexi Uil TPOBEACHHS PperyJsipHUX CIUIBHUX
TpeHyBaHb. [l peamizamii HbOro 3aBJaHHS IepeadavyaeTbcs BUKOPUCTAHHS BXKE HASBHHUX
CUMYJISLIMHUX cucTeM. Harosjomryerbes, M0 OAHUM 13 KIIOUYOBHX YpOKIB, OTPHUMAaHUX 3
YKpPaiHChKOT'O JOCBiYy, € YCBIIOMJICHHSI PU3MKIB LIEHTPAII30BaHOT0 HaBUaHHs. 30MpaHHs 0cOOOBOIO
CKJIaJy B €IMHOMY HaBYaJbHOMY IIEHTpPI CTBOPIOE 3arpo3y Oesneni B YMOBaxX Cy4YacHHMX
BHUCOKOTOYHMX ynapiB. HaToMicTe po3noiieHi TpeHyBalbHI HEHTPH, Y SKUX MIIPO3IUTH MOXKYTh
MPALIOBATH 3 BJIACHUX 0a3, 3a0e3MeuyloTh 3HAYHO BHILY T'HYYKICTh, CTIHKICTH 1 Oe3mepepBHICTh
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iAroTOBKH [36].

3. Ocobnusoi’ ysacu 3aciyeo8ye y3aeaibHeHa mMemooono2is nepegipku ma eanioayii Generic
Methodology for Verification and Validation (GM-VV), sky po3po6nero SISO (Simulation
Interoperability Standards Organization — MiKHapOAHOK HEMPUOYTKOBOI OpraHi3aii€ro, sKa
3aliMa€TbCsl PO3POOJCHHSM, Y3TOJUKCHHSM Ta BIPOBA/DKCHHSIM CTAHIAPTIB B3a€EMOCYMICHOCTI y
cpepi M&S) crineno 3 HATO. Bona 3abe3neuye CUCTEMHHH MigXiJq OO MEPEBIPKH Ta Baligarlii
M&S-3aco06iB, OpieHTOBaHHMI Ha MPO30PICTh, BIATBOPIOBAHICTH Ta JOKYMEHTOBAHICTH yCiX il i
pimens [13, 14]. Meromonoris CKIagaeTbCsi 3 TPbOX PIBHIB — TEXHIYHOTO, MPOEKTHOTO Ta
Oprasi3aliifHoOro, MO€IHY€E KOHIIENITyaJIbHy OCHOBY, pAMKOBI BUMOT'H JI0 peajtizallli i HaJlamTyBaHHS.
His HATO GM-VV € KiI04oBUM IHCTPYMEHTOM Yy OaraToHalllOHaJbHUX HaBUaHHAX Ta
PO3MOJIIEHUX CHHTETUYHHMX CEpENOBUIIAX, OCKUJIBKM BOHA CTBOPIOE JIOBIPY JIO pE3yJIbTaTiB
MOJIeNIIOBaHHA (iMiTarllii) 1 3a0e3neuye iXHIO B3aeMOCyMicHICTh [15]. s Ykpainu BrpoBaKeHHS
11€1 METOJO0JIOri MOrjo O BHUPIMIUTH NpoOIEMYy BIACYTHOCTI €IMHUX KPUTEPIiB OI[IHIOBAHHS
TpEHaXePiB, 110 HIUHI YCKIIATHIOE TIPOLIEC 3aKYIBENb 1 BIPOBAHKEHHST HOBUX cucteM [16]. Takum
yiHOM, GM-VV cnia po3rasaatd He Juiie K TEXHIYHUM CTaHAapT, a ¥ sIK MeXaHi3M YIpaBJIIHHA
SKiCTIO Y chepi M&S.

[Ile omHi€r0 BaXKIUBOIO CTPYKTYpoto € OO’ eqHAHUI IIEHTP aHaITi3y Ta 3aCBOEHHS TOCBiLy (Joint
Analysis and Lessons Learned Centre, JALLC), sixuit nignopsiakoBano ACT. Yuacts JALLC y cdepi
M&S mae omocepeIkOBaHHI XapakTep, IEHTP HE CTBOPIOE caMi IMITaIliifHI CHCTeMH, aje 3IHCHIOE
M1rOTOBKY MaTepialiiB JUlsl po3po0JIeHHS MOJIeNiel Ta ClieHapliB 3aCTOCYBaHHS IMITaTOPIB, aHAIII3Y€e
iX BUKOpHUCTaHHS Ta 30Mpae A0CBia HaBuaHb 1 omneparlii. JALLC oriHio€ eeKTUBHICTD 1CHYIOUHUX
pillieHb, BUSBIIIE OOMEXKEHHS Ta PO3pOOJIsi€ pEeKOMEHallii I0J0 BIOCKOHAJIEHHS IMPOIEayp,
craagaptiB 1 JokTpuH HATO. Takum 4yuHOM, IEHTP MATPUMYE peati3alliio CTpaTeriuHuX IJIaHIB,
30kpema NATO M&S Master Plan, cpusitoun cymicHoCTi Ta y3romkeHii B3aemoii cuut NATO 6e3
0e3rmocepeIHbOI y4acTi y CTBOPEHHI a00 eKCIuTyaTallii iMiTaTopis.

Y 2024 pomi HATO 3anouarkyBamo iHimiatuBy JALLC-UKR, cnpsmoBany Ha
CHUCTEMATH3aIlil0 Ta aHalli3 YPOKiB BiHM pocii mpotu Ykpainu. s mporo Oyno chopmoBaHO
anamitnuny rpyny JURLAT (Joint Ukraine and russia Lessons Analysis Team — I'pyma anamizy
ypokiB YkpaiHu Ta pocii), sika po3poOise aHaIITHYHI Marepianu, posmimrye ix Ha I[loprami
orpuMmanux ypokiB HATO Ta Bumae mokBapTaJIbHUAN OOJIETEHB 13 KIIFOYOBUMH BHCHOBKaMHU. Xoua
OCHOBHA JISUIbHICTD 3/1MCHIOETHCS B PEKUMI OOMEKEHOT0 JOCTYITYy, CTBOPEHO TaKOK HECEKPETHY
BEpCII0 MOpTaly, 110 3a0e3Meuye BIAKPUTHI JOCTYII O aHATITUYHUX MaTepiajliB 1 pecypciB s
KOPHUCTYBaYiB.

3azHauuMo, o y 2025 poui kpainu HATO Ta Ykpaina nogatkoBo creopuiid CHijbHUM HEHTP
3 aHami3y, miarorosku ta ocsith JATEC (NATO-Ukraine Joint Analysis, Training and Education
Centre), mMeTor0 SKOro € po30yaoBa CIPOMOXKHOCTEH cui 00OpoHM YKpaiHu, aHalli3 JOCBiIy
pociiicbKO-yKpaiHChKOi BIifHH, PO3BUTOK OCBITH Ta MiATOTOBKH, TOCSITHEHHS B3aEMOCYMICHOCTI MiXK
VYkpainoo i HATO. Baecok Ykpainu BKIIOYa€ HaJaHHA aHAMITUYHUX MaTepiaiiB Ta JaHHUX 3
MIPAKTUYHOTO JOCBiTYy OOHOBUX Iiil, y4acTh y po3poOJieHHI HaBUAIbHHX MIporpam i clieHapii, a
TaKOK CIIJIbHE MPOBEJICHHs TpeHIHTriB Ta HaB4aHb 13 cuiiamMu HATO. Ile no3Bossie BpaxoByBaTu
HaI[lOHAJILHUHN JOCBI Y CIUIBHUX HABYAIBHUX 1 aHAIITUYHUX 1HII[IaTHBAX.

VY3aranbpHeHi pe3ynbTaTH mpoBeaeHoro ananizy cucreMu M&S y HATO noaano B Ta6i. 1, sxa
BiJIoOpakae KIIOYOBI PiBHI, CTPYKTYpPH Ta I1HILIATUBH, iXH1 (YHKLIT Ta mpu3HayeHHs. Takuil miaxin
JI03BOJISIE HE JIMIE OKPECIUTH 1€papXil0 CTPYKTyp Ta IiHIIIaTUB, a W BHUSABUTH IXHIO
B3a€MOJIOTIOBHIOBAHICTh Yy 3a0e3MeueHHI CYMICHOCTI, MiJIBUIIEHHI €()EeKTUBHOCTI MiJrOTOBKU
OaraToHalllOHAJILHUX CHJI Ta IHTerpalii nepeoBuX TeXHoJorii y BificbkoBy npaktuky HATO.
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Taoauus 1. OcHoBHi piBHI, cCTpyKTypH Ta iHiniatuBu HATO y chepi MopentoBanHs Ta imitarii

Crpykrypu / DyHKIii IMpusnayenus
iHimiaTnBM
CrpaTeriuynmii piBeHb
NATO M&S Busnauae 11, HanpsiMy Ta CTaHAApTH PO3BUTKY | CIIy>KHTh CTPATETIYHOIO PAMKOIO JUIs
Master Plan MozenoBanHs Ta iMitanii y HATO. iHTerparlii MOJEIIOBaHHs Ta iMiTalil y

JUSUTBHICTh AJTBSHCY.

Allied Command
Operations (ACO)

[TnanyBanHs Ta nmpoBeaeHHs omnepariii HATO;
3aCTOCYBAHHS MOJICITFOBAHHS Ta iMiTaIlii s
HiATPUMKH PillIeHb.

3a0e3mnedeHHs e(eKTUBHOCTI Ta TOTOBHOCTI
OaraToHaIlOHAJIBHUX CHJI y PEATbHUX
ormepaiisx.

Allied Command
Transformation
(ACT)

P03BUTOK KOHIICTIIIH, TOKTPHH 1 HABYATIBHUX
MiIXO/IiB; BIPOBAXKCHHSI MOJICITIOBAHHS Ta
iMiTallil y miaroToBKY BifCBK.

[MinTpumka TpaHchopmariii AJbSHCY 10
0araToJIOMEHHUX Orepariii Ta Mail0yTHIX
CIICHApITB OOMOBUX M.

HaykoBo-TexHO/10TiYHNI piBeHb

NATO Science
and Technology
Organization

KoopnuHye HayKoBi gociikeHHs y cdepi
000pOHHU.

['eHepye iHHOBAMIWHI pilLIEHHS JUIs
migBUIneHHs cripoMoxkuocTeid HATO.

Verification and
Validation (GM-
VV)

aJIarTaIliio METOIO0JIOTT Mi/] KOHKPETHUI MPOEKT
a0o0 oprasizarfiro.

(STO)
Generic BuzHauae KOHIETITYalIbHI IPUHIIMIIN; Halla€ CraHaapTU30BaHUIA MIAXII 10 TICPEBIPKH
Methodology for | apxiTekTypHi m1abJ0HM Ta IHCTPYMEHTH; JTO3BOJISIE | Ta BaJiJAIlil MOJIENCH 1 CUMYJISITIi;

3a0e3reyeHHs J0BIpH JI0 Pe3yJIbTaTiB;
yHidikaiis BuMor 10 M&S-3aco0iB.

TpeHyBajIbHO-eKCIIEPUMEHTAJIBLHUI | KOHCYJIbTalliliHMi piBeHb

NATO Modelling
and Simulation

Po3po0iienns craniapTiB, peKOMeHaiH i
TEXHOJIOTIH y chepi MOACIOBaHHS Ta IMITaIli].

3a0e3reueHHst CYMICHOCTI CUCTEM i
y3ro/KEHOCTI miaxoxiB y kpainax HATO

Training Centre
(JFTC)

HaBYaHb Ta TPEHYBaHb PaJHUKIB Iepe]
PO3TOPTaHHSM.

Group (NMSG) Ta MapTHEPIB.

Joint Warfare Opranizaiiis Ta IpOBEJICHHsI KOMaHIHO-IITa0HKX 1 | TpeHyBaHHs TAOIB 1 MAPO3ALIIB HA
Centre (JWC) KOMII ' FOTCPHO-ITII ITPUMYBAaHUX HABYAHb. ONepaTHBHOMY Ta CTPATETIYHOMY PIBHSX.
Joint Force [IpoBeneHHsT KOMIT IOTEPHO-IIATPUMYBAHUX 3abe3reueHHst TOTOBHOCTI BIMCBHK JI0

OaraToHaIllOHaJIBHUX OMeparliil.

Joint Analysis and
Lessons Learned

30upaHHs, aHAI3yBaHHsI Ta MOLIMPEHHS YPOKIB 3
orepariiii i HABYaHb.

®DopmyBaHHS 0a3u 3HAHB IS
YIOCKOHAJICHHSI JISTIBHOCTI AJIBSIHCY.

BiliCbKOBUMH, HAYKOBUMHU YCTAHOBAMH Ta
TPOMHMCIIOBICTIO.

Centre (JALLC)

NATO Modelling | OcBiTHst Ta KOHCYIBTATHBHA ITiATPHMKA; Crpwustaast iHTerpanii M&S y HaBganbHi
& Simulation po3pobieHHs MeTo0or i M&S; TIpoBeIeHHS! MIPOTPaMH Ta PO3BUTOK EKCIIEPTHOTO
Centre of KypCiB. notenmiary HATO.

Excellence (M&S

COE)

CAZX? Forum [Tmardopma mist 0OMiHY JOCBIIOM MiXK Po3BuTOK MapTHEPCTBA 1 MOMIYK

IHHOBAIIHUX pimeHb y chepi M&S.

IHHOBANIITHO-TE€XHOJIOTIYHHUI piBeHb

Next Generation
M&S (NexGen

CTBOpEHHS IHTErpOBAaHOTO OAraTOTOMEHHOTO
CHHTETHYHOTO CepeIOBHIIIA.

[ligBuIeHHS peamicTHYHOCTI
MacImTabHOCTI HABYaHb Ta €KCTIEPHMEHTIB.

M&S)
M&S as a Service | Hagauus iMiTartifiHix iHCTpyMEHTIB Yepe3 XMapHi | 3abe3rmedeHHs JOCTYITHOCTI,
(M&SaaS) cepBicH. MacIITaboBaHOCTI Ta €KOHOMIUHOCTI

BHKOpUCTaHHI M&S.

Texuiunuit acnext miaxoxy HATO nonsrae B yHidikamnii cTaHgapTiB 1 CTBOPEHHI €IWHUX
TPEHYBAJIbHUX CEPEIOBHUII. Y Cl Oprasizauii JOTpUMyI0Thcs [ eHepaabHOro Miany MOJAEIIOBaHHS Ta
imitarii HATO (NATO M&S Master Plan), sxuit 3atBeppkyeThest [IiIBHIYHOATIAHTHYHOIO PaJIolo,
Ta perjaMeHTye oOMiH JaHUMHU 3a 3arajJbHUMH npoTokonamu (Hampukian, High Level Architecture
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(HLA) 1 Distributed Interactive Simulation (DIS)). HoBiTHS KOHIIETIIisi — po3Mo/iieHa miaTdopma
“ImiTanis gk mociyra” (MSaaS) mepenbauae 30epekeHHS yciX MoJeNed 1 JaHUX B €IUHOMY
CUHTCTHYHOMY CEpeIOBHINI 3 XMapHUM pgoctyrnoMm [7]. Takwii migxim mo3Bossie eEKTUBHO
MOEAHYBATH TPEHYBAHHS B PI3HHUX JIOMEHaX (CyXOIMyTHOMY, MOBITPSHOMY, KiOepIpocTopi) 1 3HIKYE
BUTpPATH HA MIATOTOBKY.

[Tpuknaan KOHKPETHUX TEXHIYHUX PO3POOOK BKIFOUAIOTH MPOEKT “EnexrpoMarniTHuii map”
s 6araToIOMEHHUX OIEpaliid, y paMKax SIKOrO CTBOPIOETHCS BIPTyallbHE CEPEIOBHIINE IS
BiJIOOpa)KCHHSI €JIEKTPOMArHiTHUX e(ekTiB (iHppauepBoHE / paTiOBUIIPOMIHIOBAHHS) 32 OOHOBHX
ymoB [17]. lle nae 3mMory HaBuaTu NMEpPCOHAI ONEPAaTUBHO 3MIHIOBAaTH PEXUMH POOOTH 3aco0iB
pamioeneKTpOHHOT 0OpOTHOM Ta PaaioIOKAIIMHOTO BUSIBJICHHS, OIIHIOBATH IXHIO €(EKTHUBHICThH B
yMOBax, 110 MOJEIIOIOTh peayibHl 00ioB1 creHapii. [IpoBoasATbCA €KCIEPUMEHTH 3 CHUCTEMaMHM
JIOTIOBHEHOT PeabHOCTI, pO3NOIUIEHUMH BipTyaJIbHUMH MaliJJAHYMKaAMH Ta QJITOPUTMAMH IITYYHOT'O
IHTENeKTY Ui CTBOpPEHHs pi3HUX creHapiie M&S [18, 19]. VYci mi pimeHHs cnpsMoBaHO Ha
MIJBUIIEHHS JOCTOBIPHOCTI TPEHYBaHb, 3MEHILIEHHS BUTpAT PECYpPCIB 1 MPHUILBUJIICHHS IUKIIB
MIATOTOBKH.

HATO 3aGe3neuye iHTerpamio 3yCWib MDK 3raJlaHUMU Oprafi3alisiMud dYepe3 CHUIbHI
nporpamu Ta ctanaapti. ACT 1 M&S CoE perynspHO KOOpAUHYIOTH HalpsiMU poOOTH, 30KpeMa,
kepiBHUK T1eHTpY M&S CoE Bimsnauae TticHy poboty 3 ACT mim yac po3poOsieHHs 3axOliB
iimatuBy “NextGen M&S™.

Hentp M&S CoE Ttakox 00’eiHye eKCHEpTHI CNUIBHOTH, MOTO 1HILIATUBU 3a0€3MeuyoTh
B3a€EMO/III0 BIHCHKOBHUX, HAYKOBIIIB 1 IPOMUCIIOBIIIB Ha KOH(EpeHIIisaX (110 crpusie 0OMiHy 11esIMU Ta
kpamumu nipaktukamu). ACT, 31 cBoro 60Ky, 3aimydae mpomMuciaoBicTs yepe3 NIAG mist BUSHaUCHHS
TEXHIYHHUX TOTped 1 TeHaeHil y chepi M&S [7].

CmiBrparisl IpoCIiAKOBYEThCS 1 Ha piBHI BUKOHaHHsA. Hampukinaza, Bim3Havaerbes, mo JWC
npaitoe y TicHid B3aemonii 3 ACT 1 ACO mis po3poOsieHHs BIpaB, SIKI BIANOBIIAIOTh HOBUM
ctpareriuauM npioputetam HATO [4]. Yci mTabun BUKOPUCTOBYIOTh €a1uHy Mojaenb cuil HATO 1
MepexeBl pecypcu, mo miarpuMmyroThess NCIA, mis nmpoBeneHHs CHUTBHUX KOMaHIHO-IITaOHUX
HaBuaHb. Kpim Ttoro, Jlopagua rpyna NMSG Ha peryispHHX ceMiHapax i pobodux 3ycTpidax
CTBOPIOE MOXKJIMBOCTI JyuIsi 0OMiHY 1H(OpMAITIEI0 MK OpraHi3alisiMy Ta COFO3HUKaMU, 3a0€31eUy0un
€THICTh MIXOIB Ta CyMICHICTb IMITAI[iIfHUX 3aCO0IB.

Takum 4YMHOM, PO3BUTOK MojemroBaHHs Ta imitarii y HATO 3abe3nedyeTbess B3a€MOJIIEIO
ctparerivnoro TutanyBaHHs (NATO M&S Master Plan), HaykoBO-m0CHigHOT AiSUTBHOCTI
(STO/NMSGQG), npaktuunoi peamnizamii (JWC, JFTC, JALLC) Ta iaterpaniiinux miardopm (CAZX?
Forum). Ili iHimiaTUBH CTBOPIOIOTH IUTICHY CHUCTEMY, IO J03BOJIAE €(PEKTUBHO MPOBOAUTU
MIrOTOBKY BIMChK 0 6araToJJOMEHHUX OIleparliii Ta MailOyTHIX BUKIIHKIB.

VY 3C VYkpainu po3BUTOK MOJeNIOBaHHS Ta iMmirtamii g0 2022 poky BinOyBaBcs MOCTYIIOBO,
MEePEeBaXHO 3a MIATPUMKHU KpaiH — maptHepiB HATO, 13 3amo3uyeHHsM 3axigHUX MiIXOIIB 0
MiAroToBKU BidichbK. [leprni mpakTU4HI BIPOBAKEHHS IMITALIHHOTO MOJCIIOBAHHS B HaBUYaHHS
Bilicbk posnouanuca Hanpukinoi 2000-x pokiB. 3okpema, 3a miarpumku ypsay CIIA, B
HauionanbHoMy yHiBepcuteTi 000poHu Ykpainu 0ysio BcranosieHo cuctemy JCATS (Joint Conflict
and Tactical Simulation), mo 3amoyaTkyBajJlo MPOBEAEHHS KOMII IOTEPHUX KOMaHJHO-IITa0OHHX
HaByaHb [28]. CranoM Ha 2019 pik y 3C VYkpainu Bxke (yHKIiOHyBanu Onu3bKo 15 1eHTpiB
IMITallifHOrO MOJIENIOBAHHS y PI3HUX BHUJAAX BIHCHK Ta HaBualbHUX ycraHoBax [29]. Lle namano
CIPOMOKHOCTI IPOBOJUTHU SIK TAKTUYHI TPEHYBAHHS MiAPO3/LTiB, TaK 1 KOMaHIHO-IITa0H1 (B TOMY
YHCITi MDXKBHUIOB1) HABYAHHS BiJ piBHsI B3BOY / pOTH 10 OpHraay i BUIIE, Y €AMHOMY BipTyaJbHOMY
cepenoBuili. Okpim cucremu JCATS, akTUBHO BUKOPUCTOBYIOThCS aMepuKaHchKka cuctema VBS3
(Virtual Battlespace 3) ast BipTyajabHOrO TaKTUYHOTO 000, a TakoxX Ja3epHi 3acobu tumy MILES
(Multiple Integrated Laser Engagement System) s imitariii 6oioBHX il Ha MiciieBocTi. [Ipuaomy
cucrema MILES moxe 06’ ennyBarucs 3 JCATS — nii nigpo3aiiaiB Ha MOMIrOHI Bi100OpaxaroThcs Ha
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eKpaHax mrTabiB y peaabHOMY daci [29].

UMHHOIO OCHOBOIO JUIS BIPOBAKEHHSI CUCTEM MozeiroBaHHs Ta imitanii B 3C Ykpainu €
BiIOMYl JOKyMEHTH, 30Kkpema ‘“KoHIeniisi po3BUTKY HaBUYAJIbHOI MaTepialbHO-TEXHIYHOI 0aszu
30poitnnx Cun Ykpainu®, “Konnenmis po3BUTKy TpeHaxkepHoi 0a3u 30poitnnx Cun Ykpainn”,
“OCHOBHI HampsIMKM BIOPOBA/DKEHHS HABYAJIBFHOIO MPOTPAMHOTO 3a0€3ME€YEeHHS B IiJrOTOBKY
30poitnnx Cunt Ykpainu”. BoHr BU3HaYar0Th OCHOBHI HAIPSIMU PO3BUTKY HaBYAJIbHOI MaTepiajibHO-
TEXHIYHOI 0a3u, TPeHaXEpiB Ta HaBYAIBHOTO MPOrPaMHOTO 3a0e3MEeUYCeHHs, BCTAHOBIIOIOTh €IMHI
BUMOTH JI0 TPEHaXXepHOi 0a3W, CUCTEMAaTH3yIOTh BUKOPHUCTAHHS BiIIOBITHHX 3ac00iB y mporieci
HaBYaHHS Ta CIPUSAIOTH B3aEMHIM KOOpIMHALIT pO3po0OK pi3HUX ycTaHOB [5, 20]. Ane 1i KOHIenii
He OyJu peasizoBaHl B TOBHOMY 00Cs31, IEPEBAKHO Yepe3 oOMexkeHe (piHAaHCYBaHHS, KPIM TOTO, y
mporueci iX BUKOHaHHS Ta (OpMyBaHHS 3araJbHUX BHUMOI JI0 HABYaJIbHO-TPEHYBAJIbHUX 3acO0iB
HEJIOCTaTHBO YyBAaru MPHUAULUIOCS CHenu(iyHIM BHMOTaM JI0 TPEHAKEPHHUX CHUCTEM, 30KpeMa
acrmeKkTaM iXHbOI CTaHJapTu3allii, B3aEMOCYMICHOCTI Ta MOMJIMBOCTI IHTerpaumii B €JUHE
1H(popMaLIiHO-MO/IeNIOBalIbHE cepeoBHILE [5].

[Ticns movatky mmpokomacmTadHoi BittHH 2022 poky 3HaueHHs cucteM M&S st 3C Ykpainu
3pocio kapauHanbHO. [lIBuaka Tpanchopmariis 30poitHUX CUJI, TIEPe030POEHHS Ha 3axX1THI 3pa3KH,
pO3ropTaHHs HOBUX Opuraa moTpedyBaJio MAacOBaHOI MiJTOTOBKH OCOOOBOTO CKJIaay B CTHCIHI
TepMiHHU. 3a TaKUX YMOB BUKOPHUCTaHHS IMITaTOpPIB CTajo HE pO3KilImIo, a HeoOxinHicTo. Tak, 3a
TaHUMU ['0JIOBHOTO YIpaBIiHHS 3a0e3MeueHHs CYNPOBOIKEHHS JKUTTEBOTO IUKIY 030pOEHHS Ta
BiiicbKOBOI TexHikH, Y 2024 pomi Oyno xoaudikoBaHO Ta AOMYIIEHO 10 ekcrutyaTarii 13 3pa3kis
TPeHa:KepPHUX 3ac00iB BITUM3HSHOr0 BUPOOHMUTBA, TOI K Yy 2022 — 2023 pokax JuIIe OuH.

Sk BIAMOBIAH HA TOMHT, HA PUHOK BHMIILIM SK JIaBHI BUPOOHHWKH, TaK 1 HOB1 BITUM3HSIHI
KOMITaHii 3 BUPOOHUIITBA TPEHYBaIbHOTO 00NagHanHs. Hanmpukiaz, ykpainceka kommanist Logics7
CTBOpWJIa BIPTyaJIbHUM TpPEHAXKEp, SKUH IMOBHICTIO iMiTye poboTy MoOuTpbHHX cuctem [ITIO 1
JI03BOJISIE BIMIPAIlbOBYBATH CKJIIQHI CIIEHApIli Ha KIITAJIT MepexoruieHHs kpmiatux paket [30]. 3a
TaHuMU KommaHii, 11 Butopr y 2023 pori 3pic y 10 pa3iB mopiBHSHO 3 moBoeHHUM. [Ipomykitis
KOHCTPYKTOPCHKOTO Or0opo “Jlorika”, sike creriaaizyeThesl Ha pO3pOOJICHHI IMITAaTOPIB 1 TPEHAXKEPIB,
AKTUBHO BUKOPHUCTOBYETHCS [UIS IMATOTOBKM MOOUTbHMX BorHeBux Tpyn [31]. Oxkpemo cimin
BII3HAYUTH TPUKIIA] YKpaiHChkoi kommanii “Skiftech”, sika y 2025 pori oTpuMana KOHTpakT (Y
pamkax 10-pignoi nporpamu Ha 921 muH moit.) Bixm Apwmii CIIA Ha po3poOieHHsS 1 cepBic CBOiX
Ja3epHUX TpeHaKepHUX cucTeM. lle mepmmii ycminmHuil KOHTPAKT yKpaiHChKOTO MiANPUEMCTBA Y
ctepi o6oporHUX TexHOJoriH 31 30poitHuMu cuimamu CIIA. Cucremn Skiftech orpumanu cratyc
Brave-1 i Bxxe BUKOPHUCTOBYIOThCS Y HaBYaibHUX 1eHTpax 3C Ykpainu, HI'Y, AIICY ta CCO [32].

[TapanenbHO 3 BHYTPIIIHIME 3yCHIIIIMU YKpaiHa movaia OTpUMYyBaTH MacIITaOHy TOTIOMOTY
Bl mapTHepiB y cdepi miaroroBku Bikichkk. Kpainum — maptHepu HATO posropuynu mporpamu
HaBYaHHS YKpPaiHCHKHUX COJIJIATIB 1 €KiMaXKiB Ha CBOIM TEPUTOPIi, € TAKOXK IIUPOKO 3aCTOCOBYIOTHCS
cyuacHi imiTariifai TexHozorii. [Ioka30BUM € mpHKIIa] HaBUYaHHS YKPaiHCHKUX TAaHKOBHX EKiMaxiB
Ha Leopard 2. ¥ 2023 pori B [Tonbir 6yno npoeaeno 30-aeHHUMN Kypc, K1l MO€IHYBaB 3aHATTS Ha
BIpTyaJbHUX TPEHAXKEPax 3 MPAKTUKOK BOMIHHS i CTPiIbOM Ha peanbHUX TaHKax [ 33].

BaxxnuBum 3pa3koM BITYM3HSHOI PO3POOKH € CTBOpEeHUH y XapKiBCbKOMY HalliOHAIbHOMY
yHiBepcutetTi [loBiTpsHux Cun nporpamMHo-mMaTeMaTuyHuil koMmiuieke “Bipax-P/”, sxuit €
MPUKJIIAI0M 1IHTETPOBAHOI'O TPEHAKHO-IMITAIIIHHOTO CUHTETUYHOTO CEPEeIOBUILA, TPU3HAYEHOTO IS
MO/IEJIFOBAHHS ONIEpaTUBHO-TAKTUYHUX /il y TOBITpSIHOMY IpocTopi. Crcrema 3abe3nedye imiTallio,
00poOJIeHHsT Ta Bi3yalli3allil0 T'€ONPOCTOPOBUX 1 TAKTUYHMX JAHMX y PEKUMI peajbHOro yacy,
HIATPUMYIOUH CLIEHApHE MOJICIIOBAHHS 3 YpaXyBaHHSAM TaKTUKO-TEXHIUHUX XapaKTepUCTUK 3ac001B
MOBITPsAHOrO Hamaxy, BorHeBux 3aco0iB I[II1O, panionokaumiiHuxX craHIii, Tomorpadii Ta
noricthyHuX oOMexeHb. OCHOBHa MeTOoJOris 3acTtocyBaHHs “‘Bipax-PJI” mepenbauae iioro
BUKOPUCTAHHS SIK IHCTPYMEHTA JOCIIAHULBKOTO i MpUKIagHOro Xapakrepy. lInsaxom MoentoBanHs
pI3HHMX BapiaHTiB BeJCHHS OOMOBUX i cucTeMa J03BOJSE TPOBECTH MOPIBHSJIBHE OI[IHIOBAHHS
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e(eKTUBHOCTI pIlICHb, ONTHMI3yBaTH pO3MOMIT CHJI 1 3aco0iB, a TakoX (OpMalli30BaHO
oOrpyHTYBaTH BUOIp HAWKpAIIUX TAKTUYHUX CIEHAPIIB.

Bapro 3a3HaunTH, M0 Ha HaumioHaTbHOMY piBHI “Bipax-PJ1” iHTerpoBanmii y 3araibHHi
iHpopmaniiinuii mpoctip miaroroBku IloBiTpsHux Cui. BiH BHKOPHCTOBYETHCS CYMICHO 3
reoiHpoOpMaIiifHOI0 cUCTEMOI0 “AprymenT” (Uit poOOTH 3 IM(POBUMHU KapTaMH, PO3paxXyHKY
ONITUMAJIHUX TMO3MIIIHA TOII0) Ta aBTOMATHU30BAaHOIO CUCTEMOIO 30MpaHHs i BiOOpaXEHHS JTaHUX
npo TOBITpsiHY o00ctaHOBKY “‘Bipaxk-Ilmanmer”, mo 3a0e3nedye oOpoOiieHHS Ta mepenady
pamionokaiitaoi iHdopMmartii Mix miapo3autamu [1I10 [34, 35].

@®aKTUYHO, TPOTATOM OCTAaHHBOTO ACCATHIITTS B YKpaiHi chopmyBaiacs BiacHa IIKOJA
MOJICJIFOBAHHS Ta IMITallll, sSIKa MPOUIIUIA MIJISX BIJl JOKATHHUX HABYAIHHO-TPEHYBAJIBHUX PO3POOOK
JI0 CTBOPEHHS IHTErPOBAaHUX CepeAOoBUI MiAroToBKU. BiiicbkoBe kepiBHHMLTBO 3C VYkpaiHu,
HAyKOBI[l Ta BUPOOHMKM YCBIIOMJIIOBAJIM Ta HAroJjollyBald Ha HEOOXIHOCTI PO3BUTKY Cy4YacHOI
TpeHaxepHoi 6a3u 3C Ykpainu. Hanepenoani mmpokoMacmtabOHoOi BilfHH OyJ0 3/1HCHEHO HU3KY
MPAKTUYHUX KPOKIB 1 chOpMYILOBAHO TIPOIO3HUIIIT 11010 MPUCKOPEHHS BITPOBAKEHHS TEXHOJIOT1i
MOJIETIIOBaHHS Ta IMITalli y cucreMy 00i1oBoi miarotoBku. Xoda ao 2022 poky i 1HILIaTUBU
nepedyBaJid TIEPEeBAXHO Ha CTafll KOHIENTYyaJdbHOI peai3ailii, 3araJibHa TEHACHIlsA Oyia
oueBUHOW0. PaxoBa yKpaiHChKa CIUIBHOTA YCB1IOMIIIOBaNa BijacTaBaHHs Bix crangaptiB HATO y
cdepi M&S 1 moctynoBo po3rnoyaiia mporec iWoro moaosianus. OTpruMani pe3yabTaTH CBiT4aTh, 110
copmMoBaHa HAyKOBO-TIpaKTHYHA 0a3a i HaKomu4eHn JocBia y chepi M&S cTBOprOrOTh MiArpyHTS
JUTSL TIOJAJTBIIIOT 1HTETrpallii YKpaTHChKHX CHCTEM MOJICIIOBAHHS JI0 €BPOTEHCHKOTO Ta HATiBCHKOTO
OCBITHBO-TPEHYBAJIBHOTO MTPOCTOPY.

AHaJi3 po3BUTKY BITUM3HSIHUX TPECHAKEPHUX TEXHOJIOTIH MOKa3ye, 0 peajtizallis OUTbIIoCTi
MPOEKTIB CTpUMYBAIAacs HU3KOK OO0’ €KTHBHMX YMHHUKIB. ['OJIOBHMMH 3 HUX OyJHW HEIOCTAaTHE
(dhiHaHCYyBaHHS, 3acTapiia MaTepiaJbHO-TEXHIYHA 0a3a, BIICYTHICTh KOOPAUHAIIIMHOTO IIEHTPY, AKUH
OM y3roKyBaB JIIsTIbHICTh PO3POOHHUKIB 1 KOPUCTYBAYiB TPECHAKEPHUX CHCTEM, a TAKOXK BIICYTHICTh
€MHUX TEXHIYHUX CTAHMAAPTIB, Y3romkeHunx 13 Bumoramu HATO. Uepe3 po3noporieHHs HAyKOBUX
3ycWiib 1 Ae(IIUT MArOTOBICHUX (DaxiBIIB YaCTUHA IHIIIATUB HE TMEpeuIia 31 CTasli HayKOBUX
PO3po0OK y mpakTHyHE 3acTocyBaHHs. [IpoTe 3aknanenuii TeopeTuyHui GyHAaMEHT 103BOJIUB MICIIS
2022 poKy MBHUAKO aJanTyBaTH BKE HassBHI HAPAI[IOBAHHS 10 HOBUX YMOB IiATOTOBKH BIACHK, KON
texHousorii M&S cranu oHUM 13 €pEeKTUBHUX IHCTPYMEHTIB HaBYaHHS.

[Toganpmuii po3BuToK cucteM M&S B YkpaiHi citifi opieHTyBaTH Ha BpaxyBaHHS IIEPEIOBOTO
nociny HATO, ne mi cucteMu po3rIsSAarOThCsA SK HEBI €MHUH KOMIIOHEHT OaratoJOMEHHHX
orepalliii Ta KOJIEKTUBHOI MiArOTOBKH BiChbK. Takl CydacHi MiaAX0au NepeadadaroTh, Mo CUCTEMHU
M&S matote He nuiie 3a0e3neuyBaTH SIKICHY MiJTOTOBKY OCOOOBOTO CKJaay, a W CIyryBaTH
AQHAJIITUYHUM 1HCTPYMEHTOM IS OLIHIOBaHHS NPUMHATHX pIlIeHb y TpOIeci MIaHyBaHHA Ta
BeJIcHHS omepaniii. BoHM MaroTh BIATBOPIOBATH pealiCTUYHY OOCTaHOBKY, 3a0e3edyBaTu
HaJaIITyBaHHS PIBHIB CKJIAJTHOCTI, BPAXOBYBATH YacOBI MacITaOu 00MOBUX /i 1 MATH MOXKIIUBICTh
MIPUB’SI3KU CLIEHAPIIB JI0 peallbHUX KOOPAUHAT MicieBocTi. Lle qae 3mory nepeBipsaTi eeKTUBHICTh
YIOPaBIiHCHKUX PIIICHb, OLIHIOBATH B3a€MOJII0 MiJPO3JALIIB Ta MPOTHO3YBATH HACHIIKU PI3HUX
BapiaHTIB il y KOHTPOJIHLOBAHOMY CEpPEIOBHIIIL.

VYrpoBa/UKeHHsT aBTOMATHU30BaHUX Mpoueayp 30upaHHs, (ikcauii Ta aHamily pe3yJbTaTiB
TpEeHyBaHb MiABUIY€E 00’ €EKTUBHICTb OL[IHIOBAHHS Ta CTBOPIOE YMOBH JUTSI peaji3allii MOBHOTO LUKITY
3BOPOTHOTO 3B’SI3KY BiJl HABUAHHS JI0 AaHATITHYHOTO OMPAIIOBAHHS PillIeHb 1 MOAATBIIION0 OHOBICHHS
HaBYAJIBHUX clieHapiiB. Takuil miaxia mepeTBOPIOE MOAENIOBAHHS HAa YHIBEpCATbHUN 1HCTPYMEHT
HNIATPUMKH DIlIeHb, SKUHA MOoeqHye (YHKIIi MIATOTOBKH, E€KCIIEPUMEHTYBAHHS N JOCIIJUKEHHS
e(heKTUBHOCTI O0MOBHX Jiif.

Oorosopenns (Discussions)
3a pe3ynbTaTaMu JOCHIIKEHHS BUSBIEHO, 10 epeKTuBHICTh cucteM M&S Bu3HavaeThes
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piBHEM iXHBOI iHTErpamii 70 €IMHOI METOJIOJIOTIYHOi Ta TeXHIYyHOi 0a3u. AHami3 IMOKa3ye, L0
nigxomu HATO 1o po30ynoBH CHHTETHYHHX CEpPEAOBHIN TIPYHTYIOTBCS HA CTaHIapTH3aIlii,
yHiQiKamii MPOTOKONIB B3a€MOJIl Ta IEHTPATI30BAHOMY YIPABIiHHI PO3BUTKOM BiIMOBIIHOT
iHpacTpyKTYypH. Y BITYM3HSAHIN MPAKTHII CIIOCTEPIra€ThCs MOCTYIOBUH MEPEXia Bij 130JIbOBAaHUX
HIIIATAB JI0 CHCTEMHOTO IMiJIXOJY, OJHAK 3aJMIIAIOTHCS OpraHi3alifiHi Ta METOIOJOTIYHI
00OMEeKeHHS, 30KpeMa BIICYTHICTh €MHUX KPUTEPIiB OliHIOBaHHS 3ac00iB M&S 1 KoopauHaiiHOTO
IIEHTPY PO3pOOOK.

VY cucremi HATO M&S-cucremn po3risigaroTbes sSIK CKIaoBa 0araTOZOMEHHHX ONepariil i
npoLecy ynpaBiaiHHS 3HaHHAMHU. OCHOBHI NPUHIUIN IXHBOI MOOYJJOBH BPaxOBYIOThCS I1I€ Ha eTari
CTBOpEHHS (B3a€EMOCYMICHICTb, MOJYJIbHICTB Ta 1HTerpais 13 C4ISR-cucremamn) Ta 3a6e3neuytoTh
MO>KJIUBICTh 3aCTOCYBAHHS MOJICJICH HA CTPATETIYHOMY, OTICPATUBHOMY Ta TAKTHYHOMY PiBHSIX.

[lix ynpaBiiHHAM 3HAaHHSIMHU Y KOHTEKCTI cucteM M&S po3yMiloTh OopraHizoBaHHM Ipolec
HAaKONMYEHHS, Yy3araJjbHEHHS W TIOBTOPHOTO BUKOPHCTAaHHA 1HQOpMaIii, OTpUMAHOi B XOJIl
HaBUAJIBHUX, AHANITUYHUX Ta IMITAIlIHHUX TPOIECIB, 3 METOK MiJABUIICHHS €(QEKTUBHOCTI
MIATOTOBKU BINCBHK 1 MPUIHATTS pillieHb. Y 1IbOMY KOHTEKCTI M&S € IHCTpyMEHTOM HaKOIMUYEHHS
OpraHizariiHoro J0cBiay Ta moOya0BH 0a3 3HAHB IS ONEPATUBHOTO TJIAHYyBaHHSI.

VYKpaiHChKI CHCTEMH, TONPH HASBHICTh TMO3WTUBHHUX TMPHUKIAIIB (30KpeMa MpOTrpaMHO-
MaTeMaTH4YHUN Komiuiekc “Bipax-PJ1”), xapakTepusyroTbcs OOMEKEHOIO CTaHIapTU3alli€l0 Ta
(dbparmeHTapHICTIO 1HPOPMAIIHHUX MOTOKIB. BiACYTHICTh CIIBHOI HOPMATUBHOI 0a3M YCKIIAQTHIOE
BIPOBAKEHHS €MHUX ITIIXO/IIB 10 CTBOPEHHS Ta OIIHIOBAHHSI SIKOCTI pO3POOJIICHUX TIPOTYKTIB.

Y1ocKkoHaNIGHHsST HAIllOHAIBHOI CHCTEMHU TIATOTOBKH TOTpeOye BIPOBAKEHHS €IWHOI
METOIOJIOTIYHOI OCHOBH JIJIsl PO3POOJICHHs, MepeBipku Ta Bauijailii 3aco6iB M&S. Metomosnoris
GM-VV moxe OyTu BUKOpHCTaHa K 0a30Ba /Il CTBOPEHHs HAIllOHATBHUX CTaHIAPTHU30BAHUX
MpoIIeAYyp MEPEBIPKH JOCTOBIPHOCTI MOJIENEH, BUSHAYEHHS BHUMOT JI0 JOKYMEHTAIlll Ta KPUTEPIiiB
cymicHocTi. Ii amamramis 70 ykpaiHCBKMX YMOB CIpHATHME IIiJBMINEHHIO PiBHS JOBipH 110
pe3yabTaTiB  MOJICTIOBAHHS 1 CTBOPEHHIO TIEPEIyMOB JUIsl B3aEMOJIi 3 TPEHYBAJIbHUMH
cepenoBuiamu jepxan — uieHiB HATO.

VY BITUM3HSHIN NPAKTHII TOCUTH MOMTUPEHUMH € TEPMiHH ‘‘HaBYaJIbHA MaTepialbHO-TeXHIYHA™
Ta “TpeHakepHa” 0a3a, IO MIJAKPECIIOe HaBUaJIbHE MPU3HAYECHHS CHCTeM. BojgHOYac mepeBakHO
TaKe PO3yMiHHS 3aHWKYE CIIPUUHATTS TOBHOTO (DyHKITIOHATY 3ac00iB M&S. Cuctemu MmoieitoBaHHS
i imiTanii MarTh HE JIMIIE HaBYAJIbHE, a i aHATITHYHO-IOCITIIHUIIbKE TTPU3HAUYEHHS — BOHU 37aTHI
BIJITBOPIOBATH CKJIAJHI ClEHapii, MPOBOJAUTU EKCIIEPUMEHTH 3 BapiaHTaMH 3aCTOCYBAHHS CHII 1
3aco0iB, OIHIOBATH TAKTUKO-TEXHIYHI PIlICHHs Ta (OPMYBAaTH KUIBKICHI OIIHKU €()EeKTHBHOCTI.
HenocraThs yBara 1o 1i€i posii 00Mexye MOKIMBOCTI 3aCTOCYBaHHs 3ac00iB M&S sk iHCTpymMeHTa
MIATPUMKH MPUAHATTS PillIeHb 1 HAYKOBOT'O JOCIIIHKEHHsI orepariiid. Y cBigomieHHs 1 popmanizaiis
aHANIITUYHO-AOCTITHUIIBKOT (DYHKIIT CHMHTETUYHUX CEpPEIOBHIL CHpUATUME OUIbII e(heKTUBHOMY
BUKOPUCTAHHIO HAsBHUX PECypCiB 1 NPUCKOPEHHIO PO3POOJEHHS TAKTHUYHUX Ta ONEPATUBHUX
pIIIEHB.

VY3aranbHeHiI pe3ylnbTaTH 3ICTaBJICHHA MiAXOMIB 1O pPO3POOJEHHS, BUKOPUCTAHHS Ta
ouinroBaHHs 3ac00iB M&S y 3C Vkpainu Ta B HATO nHaBeneno y taba. 2.

Takum YuHOM, y BITUM3HSHOMY MiXO0JI HaBUYalbHO-TpeHaxepHi cucremu 3C VYkpaiHu
PO3TIIAIAIOTHCS MEPEBAKHO SIK IHCTPYMEHT O0HOBOI MIATOTOBKHU Ta HaBuaHHS. HaTomicTh cuctemu
M&S y HATO BizirparoTh pojib IUTICHOI CHCTEMH 3HaHb 1 TEXHOJIOTIH, 110 OXOILTIOE BECh KUTTEBUIA
LUKI OOOPOHHHUX DIllIeHb BiJ] HAYKOBUX JAOCIHIPKEHb 1 PO3pOOOK /10 ONepaliifiHOro aHaiizy Ta
MMATOTOBKU BIACEK.

Po3BuTOK HaIlOHATBPHOTO CEerMeHTa BHpPOOHUITBAa 3aco0iB M&S Bumarae mnoenHaHHS
HAyKOBOTO MOTEHIIIaly YHIBEPCUTETIB 13 MOXIJIMBOCTSIMHU MPOMHCIOBUX MiAnpueMmctB. [Ipuxmamu
BITYM3HSIHUX KOMIIaHiH, sIKI BIOPOBA/KYIOTh BJAcHI pillieHHS Yy cdepi BIpTyalbHUX TpEHaXepis,
cBiauaTh npo GopMyBaHHs 06a3U JJIs TEXHOJIOTIYHOr0 3pOCcTaHHsl. J{OIIIBHUM € CTBOPEHHSI TOCTIHO
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JII0YOT0 KOOPAMHAIIIHHOTO Oprany, BiJIIOBIJAILHOTO 32 Y3TOJUKEHHSI BUMOT, CEpTU(IKAIII0 CHCTEM
1 Y3rOJUKCHHS TEXHIYHUX IHTEP(EHCiB 3 MDKHAPOJHUMHU CTaHIAPTAMHU.

Taouuus 2. [TopiBHSIHHS poJIi CHCTEM MOJICIIOBAHHS i iMiTaIli] y TPOIIEC] IMiIrOTOBKH Ta IPUHHSTTS
pimens y 3C Ykpainu ta HATO

HapuasbHo-TpeHaxepHi cucrtemu y 3C

030pO€EHHS UM TEXHIKU

Kpurepiii . Modelling and Simulation (M&S) y HATO
purep Vit g ( )y
[TiaroroBka 0coOOBOTO CKIaLy, . . . .
. [TinTpriMKa BCHOTO UKITY BiiCHKOBOT [isLTBHOCTI:
1. OcHoBHE BI/IMTPAIlFOBaHHS HABUYOK POOOTH Ha . o .
. HAaBYAHHS, aHaJIi3 ONepallii, T0CIiIKEeHHS,
MPU3HAYCHHS KOHKPETHUX POOOUYMX MICI[SIX, 3pa3kax

TUTaHYBAHHSI, TPUHHSTTS PillIeHb

2. PiBeHb iHTETpaIlii

3a3Buyaii aBTOHOMHI CUCTEMH,
OpIEHTOBAHI HA OKPEeMi BUIM a00 poIu
BIMCBK

IaTerpoBani 6araTopiBHEBI cepeioBUIIA 3
00’ €IHaHHSM PI3HUX CUMYJISIIN Y CIIJIbHY
dhenepariiro

3. MeTogonoriyga
OCHOBa

IlepeBaxae npakTUYHE TPEHYBaHHS;
METO/IMKA CITUPAETHCS HA HABYAJIbHI
MPOrpaMu Ta 0CBij OOHOBOI i ATOTOBKH

[pyHTYy€ThCS Ha €MHIN iHTErpoBaHiil cucTeMi
M&S (NATO M&S Master Plan) ta crangaprax
SISO, IEEE (HLA, DIS, GM-VV)

4. Tunu Mmoaenei

I[lepeBa>kHO HaTypHI a00 HaIliBHATYPHI
TpeHakepH (arapaTHi KOMIUIEKCH 3
Bi3yasizali€ro)

KoHuenrtyanbHi, MaTeMaTH4Hi, aITOPUTMIYHI Ta
BipTyalbHi MOJIENI, SIKIi MOXKYTb IIPEICTaBIISATH
LTI CUCTEMH OOMOBUX i, TIOTICTUKU YK
YIpaBIiHHS

5. Meta
BUKOPHUCTaHHSA

dopmyBaHHsI iHIMBITyalbHUX Ta
KOJICKTUBHHUX HABHYOK YIPABIIiHHS
030pPOEHHSM 1 TEXHIKOIO

Amnatiz e)eKTHBHOCTI CUCTEM, BiJIIPAIIOBAHHSI
CIeHapiiB orepailiii, OliHIOBaHHS PU3HUKIB,
MIATPUMKA PIllICHb KOMaH Ty BaHHS

6. OpranizaniiHui
piBeHb

[epeBaxkHo TakTHuHu# (OoioBa oOcIyra,
eKiMax, miApo3aii, Oartapes, yacTHHA).

TakTu4HUii, OrlepaTUBHUH 1 CTpaTerivyHuil piBHI B
€nuHIN apXiTekTypi (Hanpukiam, MSaaS)

7. TexHomoriuna
apxiTeKkTypa

JlokasbHi KOMIT IOTEPHO-TPEHAXKEPHI
KOMIUIEKCH, 4acTo 0e3 B3aeMoIii 3
IHIIMMH CHCTEMaMU

BigkpuTa, MosysibHA, CyMiCHA 32 CTaHAapTaMU
HLA/FOM, o no3Boisie cTBOproBaTH (eepatii
cumyJsmiii (Federated Mission Networking)

8. YpaBiiHHs

O1riHKa 37e0UIbIIOr0 eMITIpHYHA, Yepe3
pE3yIbTATH TPEHYBAHHS 400 EKCIIEPTHY

BukopuctoByeThest (hopmaizoBaHa METOI0JIOTIS

OCTOBIPHICTIO . GM-VV njis 1oBeeHHs JOCTOBIPHOCTI MOJENIEH
a p MepeBipKy JUA AOBEAL . p
9. PiBeHb . BuKOpHCTOBYIOThCS KOTHITUBHI areHTH,
OObMexeHuH, clieHapii 9acTo 3a1al0ThCS
aBTOMAaTH3allil Ta — ABTOMATUYHE TeHEePYBaHHs CLIEHAPITB, a/lalITUBHE
IHTEJIeKTyasi3arlil PYHHY MOJIEJTFOBAHHS

10. Kinuesuit
pe3ymbTaT

3pocTaHHs iHAUBITyaTbHOI
KOJISKTHBHOI MIFOTOBKH MIEPCOHATY

[TigButeHHs e(heKTUBHOCTI YIIpaBIiHHS
oTIeparisiMu, IIIaHyBaHHS CHII 1 3aC00iB,
IHTeTpaIlis JOCBiTy B IUKJI HABYAHHS Ta aHATIZY

YopoBapkeHHs KoHueniii MSaaS cTBoproe yMOBU IS PO3MOJLICHOTO JOCTYMY JO
TPEHYBaJIbHUX peCcypciB Ta ix iHTerpauii y xmapHi iHGpacTpykTypu. Taki pillIeHHS MOXYTb
3a0€3MCUUTH CITIJIbHE BUKOPUCTAHHS CEPEJIOBUIN MOJICIIOBAHHS, 30KpEMa Yy CHUCTEMI IiJrOTOBKU
[ToBiTpssHux Cui. Jlo mepcreKTHBHUX HANpsMIB PO3BUTKY HAJEKaTh BHUKOPHCTAHHS TEXHOJIOTIN
JIONOBHEHOI pPEalbHOCTI, ABTOMAaTU30BAHMX CHCTEM OLIHIOBAHHS pe3yJibTaTiB TpPEHYBaHb Ta
QJITOPUTMIB IITYYHOT'O 1HTEJIEKTY Ul (POPMYBaHHS aJallTUBHUX CLEHAPiiB HABUAHHSL.

Ha mincTaBi npoBesieHOro aHaiizy po3BUTKY cucteM M&S y aepikaBax — wieHax HATO Ta
OLIIHKM TOTOYHOTO CTaHy iXx 3actocyBaHHA y 3C VYkpaiHM JOLIIBHO 3alpONOHYBAaTH MOETAIHY
CHCTEMY MpPAaKTUYHMX 3aXOJliB, CIPSAMOBAaHMX Ha ()OPMYBAaHHS MLUIICHOI HAllOHAJIBHOI MOZENi
po3BUTKy M&S-cepenoBuiia. 3axou CTPYKTYpPOBAHO 32 YACOBUMH TEPMiHAMH BIIPOBAKEHHS —
KOPOTKOCTPOKOBHM, CEPEAHBOCTPOKOBUM 1 TOBTOCTPOKOBHM.

Kopomrxocmpokosa nepcnexmuea (1-2 poxu).
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1) Vuidikamis tepMinosorii Ta miaxoaiB. HeoOXigHO 3a0e3MeunTH IMIICMEHTAIlII0 €TUHOT
TepMiHOJIOTIYHOT 0a3um Ta kmacudikamii cucreM M&S HATO y HOpMATHBHO-METOIWYHHUX
nokymentax 3C VYkpainu. Lle 103BOMUTH JOCATTH €JHOCTI PO3YMIHHS KIIIOYOBUX IIOHATH,
320e3MeUUTH y3TO/DKEHICTh JiH MipO3/AIiB Ta CUIBHICTh HAYKOBO-TEXHIYHOTO MIATPYHTS IiJ] 4ac
CTBOPEHHS TPEHAKEPHO-IMITAI[ITHIX CHCTEM.

2) IMoyarkoBa amanraitis cranaaptie HATO. JlomiisHO po3moyaTy MOETAIHE BIPOBAHKCHHS
enemenTiB meronosorii GM-VV s nepeBipku Ta Balifanii HASBHUX TPEHAKEPHUX CUCTEM, a TAKOK
6a30Bux apxiTekTypHuX npuHIUiB HLA mix yac po3po0ieHHsI HOBUX KOMILUIEKCIB.

3) Po3BuTOK cmiBmpaimi 3 MDKHApOAHHUMH CTpykTypamu. Crill HalaroguTd TOCTIHHY
KoMyHiKaIlito 3 npodineaumu iHcTUTyissMia HATO, 30xkpema ACT, M&S CoE, NMSG Ta JALLC.
Take cmiBpOOITHULTBO CHOpUATHME OOMIHY JIOCB1IOM, CIUJIBHUM ceMiHapaM 1 (GOopMyBaHHIO
HaBYAJILHUX Tporpam st nepconany 3C Ykpainu.

4) CtBopeHHs1 peecTpy HarioHaTbHUX M&S-3aco6iB. JIOIIIBHO NMPOBECTH ayAUT HAsIBHUX
YKPalHChKUX TPEHAKEPHO-IMITAI[IHHUX CHCTEM Ta CTBOPUTH BIAKPUTHHA KaTanor (peectp) s
KOOpJMHAIIT pO3p0o0OK, 1HTErpalii HOBUX PIIeHb 1 3armoOiraHHs JAyOJIFOBAaHHIO 3YCHIIb y PI3HUX
YCTaHOBAX Ta MIAPO3/iIax.

Cepeonvocmpoxosa nepcnekmuga (3—5 poxis).

1) ®opmyBaHHs HaliOHATIBHOI KOHIIETIIT po3BUTKY M&S. HeoOxinHo po3poduTu odiriitHnit
KOHIENTYaJbHUI NOKYMEHT, SIKUI BH3HAuaTUME CTPATErivyHi L1, MPIOPUTETH, BIATOBITAIBHUX
BHUKOHABIIIB 1 MEXaH13MH (DIHAHCYBaHHS PO3BUTKY CUCTEM MOJIEIIOBAaHHS Ta iMiTalli B YkpaiHi. Taka
KOHIICTIIIISl Ma€ CTaTH MIATPYHTSIM I TOKTPUHAIBHUX 1 OCBITHIX PIITIEHb.

2) IHcTuTyIioHaMi3alis yIpaBIiHHSA 3HAHHIMHU. BapTo CTBOPUTH €MHY CUCTEMY 30€pEKCHHS,
aHaji3y Ta Tepeaadi JIOCBiITy Ha OCHOBI pe3yibTaTiB MOJICIIOBAHHS, HaBYaHb 1 OOMOBHX JIii.
[lenTpanpHa 06a3a JaHUX CIIEHAPIiB, MOJEICH 1 aHATITHYHUX 3BITIB CTAHE OCHOBOIO JUJISI PO3BUTKY
CHIJILHOTO HABYAIBHOTO MPOCTOPY Ta GOpMYBaHHS J0Ka30BO1 0a3u Mij] Yac MPUHHATTS PIIICHb.

3) IliaroroBka KaapiB i PO3BHTOK KOMIIETEHI[IH. PEeKOMEHIYEThCS 3allpOBaJNTH HaBYaJbHI
KypCH y TMpOrpaMH BiHCHKOBUX HAaBYAJIBHHMX 3aKJIaJIB 3a HaNpsMaMH MOJEIIOBaHHS Ta iMiTarlii,
YIpaBIiHHA 3HAHHSAMHU, aHATI3y ONepamii 1 JOCHIIHHMIBKUX eKcrepuMeHTiB. Lle 3abe3meunth
MiArOTOBKY (haxiBIliB, 3/JATHUX MIATPUMYBATH Ta PO3BUBATH HallloHAIbHI M&S-miatdopmu.

4) [linotHe  BopoBa/pkeHHs  MSaaS.  JominbHO — po3moyaTH  CTBOPEHHS — XMapHOI
iHppacTpykTypu MSaaS, ska HagaBaTUMe PO3IMOAUICHUNA JOCTYN A0 CUMYJSLIHHUX PECYpPCIB IS
HaBYAJILHUX IIEHTPIB, JOCTIAHUIILKUX Ja00paTopii 1 MiaApo3aisIiB O0HOBOT i OTOBKH.

Jloseocmpokosa nepcnexmuea (noHao 5 pokis).

1) CrBopenHs HarioHanbHOI iH(ppacTpykTyp M&S. Ha 6a3i npunnumnie MSaaS HeoOXiaHO
o0y IyBaTH IHTEIPOBaHy apxXiTekTypy M&S-cepenoBulla 3 MOKIMBICTIO B3aEMO/IT 3 aHATOTTYHUMHU
ctpyktypamu HATO Tta kpain-naptHepiB. Taka cucrema cTaHe TEXHOJOTITYHUM KapKacoMm st
MaiO0yTHBOT 00’ €THAHOT HABYAIbHO-I0CIIITHOT Mepeki 0OOPOHHOTO CEKTOPY.

2) 3acHyBaHHs KoOpauHaIliitHOro 1eHtpy M&S. TIpOnoHYETbCS CTBOPUTH MDKBiIOMYHI
LEHTp, BiJNOBIAANBHUI 32 KOOPAWHAIII0O HAYKOBHX, OCBITHIX 1 MPOMUCIOBHUX iHILIaTUB y chepi
MOJIETIIOBAHHSA Ta IMITaIlil, a TAaKOX 3a CTaHJapTU3allil0, cepTU]IKAII0 1 MIKHAPOAHY CIIBIPALIIO.
IlenTp Mae BUKOHYBaTH (DyHKIII1 HallIOHATBHOTO ocepesiky M&S -ekcriepTusi.

3) IuTerpariisi HOBUX TEXHOJOT . BapTo 3a0e3meunT CHCTEMHE BIIPOBAKEHHS TEXHOJIOTIH
JOMOBHEHOT Ta BipTyanbHOi peanbHOCTI (VR/AR), ImITy4HOrO 1HTENEKTY, KOTHITMBHOTO
MOJIETIIOBaHHS Ta AaBTOMATH30BAaHOI aHAMTHUKH. lle MiABUIMUTH peanicTUYHICTh 1 aJaNTUBHICTH
HaBYAJIBHUX MPOIIECiB Ta €(hEeKTUBHICTh JOCTITHUIIBKUX €KCTIEPUMEHTIB.

4) MixknapoaHa y4acTh i oOMiH 1ocBimoM. HeoOXimHO 3a0e3MevnTH y4acTh YKpPaTHCBKHX
HAYKOBIIIB 1 BIICHKOBHX (paXiBLIB Yy CHUIBHUX JOCTDKEHHAX Ta MyOJIKaLifgX y paMKax Mporpam
NATO STO, SISO, NMSG, mo cnpustuMe iHTerpamii YKpaiHu 10 MDKHApOJHOTO HAayKOBOI'O
npocTopy M&S 1 miABUILUTE TOBIpY /10 HAIlIOHAIBHUX PO3POOOK.
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[TocnmimoBHa peamizailisi 3alpOIIOHOBAHUX PEKOMEHJAIlN T03BOJIUTH CTBOPHTH B YKpaiHi
ITICHY CHCTEMY MOJICITIOBAHHS Ta iMiTalii, sika BiamoBigaTume npuaiunam HATO, 3abe3neunth
yHI(IKaIIo MiIX0/1iB, PO3BUTOK KaJPOBOIO IMOTEHIIANTY 1 TEXHOJOTIYHY CYMICHICTh HalliOHAJIBHUX
PIIICHD Y MEKaX €BPOATIAHTHIHOTO OOOPOHHOTO TIPOCTOPY.

BucnoBok (Conclusion)

TakuM dYMHOM, CUCTEeMH MoOJeNIOBaHHSA Ta iMmitamii (M&S) € KIOYOoBUM IHCTPYMEHTOM
MIATPUMKH OOHOBOI MMiArOTOBKHM, IIAHYBAaHHS ONEpaIiii 1 yNnpaBiiHHS 3HAHHAMH Y CyYacHHX
30poiiHuX cuiiax. AHali3 nokasas, o y crpykrypax HATO M&S po3BuBaeThes ik iHTErpoBaHa
CUCTEMa, sSKa TO€JHYE HaBUajbHI, AHAIITUYHI Ta JTOCIITHUIBKI (YHKIi, CHUPAIOYUCh HAa
crangaptuzoBani metogoiorii (HLA, GM-VV, MSaaS) 1 mepexesi pimmenns. Lleit miaxin 3abe3neuye
B3a€EMOCYMICHICTb, €()eKTUBHICTh OOMIHY JaHUMH Ta M1JIBUILIY€E JOCTOBIPHICTH CUMYJISLIN.

VYkpaiHCbKa MpaKTUKa CBIIYUTH PO HASBHICTh 3HAYHOI'O MOTEHLIANY Y c(epl MOJEIIOBaHHS
Ta iMITalli, NpOoTe BIH 3aJUIIAETHCA pPEaTI30BaHUM JuIle 4yacTkoBOo. HasBHI cucremu, Taki SK
MporpaMHO-MaTeMaTnyHuii  koMmrieke “Bipax-P/[”, nemoHcTpyroTh mnpukiagu e(peKTUBHOL
1HTerpanii TpeHa)XepHUX 1 aHATITUYHUX (YHKIIIHM, OHAK Ha 3arajbHOJEPKaBHOMY PIBHI PO3BUTOK
TaKUX CHUCTEM CTPUMYETHCS (parMeHTAPHICTIO HOPMATUBHOI 0a3u, BIJICYTHICTIO €IMHUX CTAHIApTIB
ceptudikaiii Ta HeIOCTATHROIO KOOPAWHAIIEID MK pO3pOOHMKAMU, HABYAIHPHUMHU YCTAHOBAMH Ta
OpraHaMH BifiCbKOBOI'O yIpaBIiHHS.

JlocmikeHHsT TIOKa3aio, Mo Ui 3a0e3neueHHs cyMmicHocTi 3 migxomamu HATO VYkpaina
noTpelye mepexo/1y BiJl PO3PI3HEHUX 1HIIIATUB 10 MOOYIOBHU IUIICHOI cucTeMu M&S, iHTEerpoBaHOi
y TPOIECH MIATOTOBKH, aHAJI3y Ta MPUUHATTS PIllIeHb. YTPOBAKEHHS €IWHOT METOM0JIOTIYHOT
ocHOBHM Ha 0a3i GM-VV, po3Butok iHDpacTpykTypu Tuiy MSaaS Ta cTBOpeHHS HaIliOHAJIBHOTO
KOOPJMHAIIIMHOTO TEHTPY 3 NMHUTaHb M&S CHpUsATUMYThH MiJIBUIICHHIO €()EKTHBHOCTI CHCTEMH
MIITOTOBKY Ta PO3BUTKY aHATITHYHUX CIIPOMOXKHOCTEH cul 000pOHM YKpaiHu.
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Abstract. The relevance of the study is determined by the need to transform military training
and management systems in the context of new types of threats that emerged during the Russian-
Ukrainian war. The widespread use of unmanned systems, high-precision weapons, electronic
warfare and cyber-attacks has highlighted the limitations of traditional approaches to military
training and operational analysis. In this regard, the role of modelling and simulation systems is
growing, which NATO considers a strategic resource for training, planning, research and conducting
operations in a multi-domain environment. The aim of this work is to analyze the structure,
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methodological principles and key areas of development of the modelling and simulation system in
NATO, as well as to identify opportunities for adapting these approaches in the Armed Forces of
Ukraine. The article reveals the activities of institutional components of the system, approaches to
standardization, and technological initiatives. It has been shown that the effectiveness of modelling
and simulation systems is determined by the level of integration, standardization and accessibility of
synthetic environments. It is justified that in domestic practice, the potential of such systems remains
underestimated, and the term “training and simulation base” does not cover the analytical and
research function, which is key to supporting decision-making and operations research. The main
research methods are systematic and comparative analysis, content analysis of NATO regulatory
documents, scientific publications by Ukrainian researchers, and national guidance documents in the
field of military training and the development of training and simulation systems. The results of the
article can be used in forming a national concept for the development of modelling and simulation
systems, developing standards for the validation of simulators and models, and creating a unified
information and analytical space for the training of the Armed Forces of Ukraine.

Keywords: modelling and simulation, NATO, simulators, trainers, military training, Armed
Forces of Ukraine.
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IlepeBarn, BUKJIMKH TA 3aCTEPeKEHHS 3aCTOCYBAHHA POOOTU30BAHMX CUCTEM Y
BiMCHbKOBIil cdepi: KOMIUIEKCHHI aHAJII3 Ta peKOMeHalil

103ed dobpoBosibebKuMii
KaH/J1/1aT TEXHIYHUX HayK, IOIEHT
3aCTyHUK HavyaJbHUKA Kadeapu BiiICHKOBOI MIrOTOBKU
3 HaBYAJIHHOI pOOOTH — HaYaJIbHUK HABYAJILHOI YACTUHH
HanionanpHuii aBialiiiHui YHIBEpCUTET
03048, symuusg Menosa, 1, Kui, Ykpaina
e-mail: e-mail: kataza@i.ua
ORCID: 0000-0002-1077-1402

AHoTaunifs. AKTYaJlbHICTh JIOCHIDKEHHS 3YMOBJIEHA CTPIMKAM 3pOCTaHHSM POl
poO0OTH30BaHUX Ta OE3MIJIOTHUX CHCTEM Y CYYaCHUX BOEHHUX KOH(IIIKTAX, IO CYIMPOBOKYETHCS K
PO3MIMPEHHSAM 1XHIX (YHKIIIOHAJBHUX MOXJIMBOCTEH, TaK 1 TOSBOIO HOBHX Bpa3IMBOCTEH,
OB’ s13aHUX 13 (PI3UUHOIO0, KIOEPHETUYHOIO Ta EHEPTETHYHOIO CTIMKICTIO, @ TAKOX OCOOJMBOCTSIMHU
3aCTOCYBaHHsI IITYYHOT'O IHTEJIEKTY Y O0HOBUX YMOBax. B yMoBax TpuBaoi 30poiHOi arpecii mpotu
Vkpainun mnuTaHHSA 3a0e3MeueHHs €(PEKTUBHOTO, HAIIMHOrO Ta OE3MEYHOr0 BUKOPHUCTAHHS
pOOOTH30BaHUX CHCTEM HaOyBa€ OCOOJMBOrO 3HAYCHHS YISl TIABUIICHHS CIPOMOXKHOCTEH
30poitnux Cun Ykpainu. MeTor cTaTTi € KOMIUIEKCHUM HAayKOBHM aHaI3 MepeBar, BUKIUKIB Ta
00OMEXEHb 3aCTOCYBaHHS pPOOOTH30BAaHUX CHUCTEM Yy BIMCHKOBIN cepi, OIIHIOBAHHS iX BIIUBY Ha
e(eKTHBHICTb BHUKOHAHHS OOWOBHMX 3aBJaHb, a TaKO OOIPYHTYBaHHs IMiJXOJIB JO MiHIMi3aIlii
PU3HKIB Ta IMJBHUINCHHS CTIMKOCTI iX (DYHKIIIOHYBaHHS B yMoOBaxX cydyacHOi BiliHH. OCHOBHHMH
pe3ylnbTaTaMu JOCHIDKEHHS € CHCTeMAaTu3allisl KIIOYOBHX IepeBar pPOOOTH30BAaHUX CHCTEM,
30KpeMa 3HIDKCHHS PU3HKIB i 0coOOBOro CKiIaxy, HIABUINEHHS TOYHOCTI YpaKeHHS Ta
PO3IIMPEHHST PO3BIAYBAJBHUX MOMJIMBOCTEH; BU3HAYEHHS Ta Kiacudikallis OCHOBHUX TpyIl
BHUKJIMKIB, CEpe/I AKKX poOeMu (pi3uuHoi Ta KibepOe3neku, EHepreTUYHOT aBTOHOMHOCTI, CTIMKOCTI
yIOpaBIiHHSA Ta B3aeMOAll “TIOAMHA—POOOT”; YTOUHEHHS 3MICTy MOHSATTS “O00HOBUIl IMyHITET”
pOOOTH30BAaHUX CHUCTEM Ta OI[IHIOBAaHHS MOro BIUIUBY Ha iXHIO e(EeKTHBHICTB; PO3POOICHHS
KOMIUIEKCY 3aXOiB LIOJO0 IMiJBUIIECHHS KHBYYOCTI, 3aXUIICHOCTI Ta HaAIMHOCTI (PYyHKI[IOHYBaHHS
pobotuzoBaHuX MIaTGopm y 00iOBUX yMOBaX. Y CTaTTi IOBEACHO, 0 e(heKTUBHICTh 3aCTOCYBAHHSI
POOOTU30BAHUX CUCTEM BU3HAYAETHCS HE JIMIIE IXHIMU TAKTUKO-TEXHIYHUMU XapaKTePUCTUKAMHU, a
nepeayciM piBHEM iX IHTErpalii y €IMHI KOHTYPHU YIIPaBIiHHS, CTIHKICTIO 10 KOMIUIEKCHUX BILIUBIB
NPOTHBHMKA Ta 3JaTHICTIO (YHKIIOHYBaTH B YyMOBax JAWHAaMi4HO 3MIHIOBAaHOTO OOHOBOrO
cepenopumia. OOrpyHTOBAHO JOIUIBbHICTE (DOPMYBaHHS CHUCTEMHOrO IMIiAXOAY 1O PO3BUTKY
pOOOTU30BAHKUX CIIPOMOKHOCTEMH, KU mepeadadae moeJHaHHS TEXHONOTTUHUX, OpraHizaliiHuX Ta
JOKTPUHAIBHUX pillleHb. MaTepianu cTaTTi MOXYTh OyTH KOPUCHUMH JUIs OpPraHiB BiCHKOBOT'O
yIpaBIliHHS, HAYKOBO-aHAIITUYHUX YCTAHOB CEKTOPY Oe3MeKH 1 000pOHH, a TakoXk Juid (axiBLiB Yy
cdepi 000pOHHOTO MIaHYBAHHS, PO3BUTKY O€3MUIOTHUX 1 pOOOTH30BAHUX CHCTEM Ta BIIPOBAIKEHHS
iHHOBaLi#i y 30poitnnx Cunax Ykpainu.
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KarouoBi cioBa: poOoTtu3oBaHi cucTeMH, O3MUIOTHI CcHUCTEMH, OOWOBHUN IMYHITET,
KibepOe3mneka, IITYYHHH IHTENEKT, B3AEMOMIA ‘“TIOAMHA—POOOT”’, €HEepreTMYHa aBTOHOMHICTB,
CTIMKICTh ()YHKIIIOHYBaHHS, BIICHKOBI omeparlii, IHHOBaIiifHui po3BUTOK, 30poitHi Cuiu YKpainu,
Cy4acHi BOEHHI KOH(IIKTH, aCHMETPHYHI CIIPOMOXHOCTI, IHTETPallisi CHCTEM.

Beryn (Introduction)

CyuacHuii CTaH pO3BHTKY 30pOHHMX KOHQIIIKTIB 3acBiquye€ CTpIMKE 3pOCTaHHS PO
pPOOOTH30BAaHUX CHCTEM Y JOCSTHEHHI OMNEepaTHMBHUX 1 TakTHYHUX wijei. Jloceixm pociiichko-
YKpalHChKOI1 BIMHM IEPEKOHJIMBO MIATBEpKYe: Oe3muloTHI JitanbHi anapatu (bnJIA), HazemHi
pobotusoBani komiuiekcu (HPK) ta Mopcebki 6e3minoTHi (Oe3ekina)Hi) CUCTEMU MEPEeTBOPUIIHCH 13
JOTIOMIDXKHOTO 3ac00y Ha CaMOCTIMHHUI 1HCTpYMEHT 30poiHOi 00poThOu. PoboTn3oBaHi cucreMu
BUKOHYIOTh IIMPOKHM CIEKTP 3aBAaHb, Bl BEIEHHS PO3BIJIKM Ta KOPUTYBAaHHS apTUIIEPIHCBKOIO
BOTHIO JI0 3aBJIaBaHHS y1apiB 1 3a0€3MeUeHHsI JIOTICTUKY B YMOBaX aKTUBHUX OOMOBUX Jii.

3pocTarounii BILIUB pOOOTH30BAHNX CUCTEM Ha Mepedir BOEHHUX il 3yMOBIIIO€ HEOOXITHICTh
KOMIUJIEKCHOTO HayKOBOI'O OCMUCJICHHSI [TepeBar, siki BOHH HaJal0Th, BUKIIMKIB, 3 SKUMH CTHKAIOTHCS
30pOITHI CHUIH TIi]T Yac X BIPOBAHKEHHS, Ta 3aCTEPEKEHB 11010 MOMITMBUX HETaTUBHUX HACIIAKIB iX
3actocyBaHHs. [IuTaHHs BCeOIYHOTO aHali3y LUX ACHEKTIB 3aJMIIAEThCS HA TMOPSAKY JEHHOMY
00OpOHHOI HayKH, OCOOIMBO B KOHTEKCTI po3BUTKY Cui 0e3mioTHUX cucteM 30poiHux Cun
VYxpainu (3C Ykpainun) ta yacTuH (migpo3/autiB) Oe3MIIOTHUX CUCTEM (KOMILUIEKCIB) IHIIHUX BUAIB Ta
PO/liB BIICBHK.

MeToro cTaTTi € KOMIUIEKCHHI aHal3 IepeBar, BUKIWKIB 1 3aCTEpPeKCHb 3aCTOCYBAHHS
pOOOTH30BaHUX CHUCTEM Yy BIWCBKOBIN cdepi, a Takok (opMyBaHHS HAYKOBO OOIPYHTOBAHUX
pEeKOMEH Il 00 MiHIMIi3allii pU3HKIB IX BUKOPHUCTAHHS.

Marepiaan ta meroau (Materials and Methods)

MeTomonoriuHy  OCHOBY  JIOCHIJDKEHHS  CKJIAMal0Th METOJAM CHUCTEMHOTO  aHajizy,
MOPIBHJIBHOTO  aHaiizy, Kiacudikaiii Ta eKCHepTHOro ouiHoBaHHA. [Hdopmariiiny 0a3y
CTaHOBJIATH HOpMATUBHI JokyMeHTH 3C YkpaiHu, 30KkpemMa JOKTpHHA “3acTOCyBaHHs O€3MMIJIOTHHUX
cucteM y cuinax oboponu Ykpainu” (2023), Joxrpuna “be3ninotHi cucremu’ (2026), Konmeniris
3aCTOCYBaHHs OKpeMoi Opuramu Oe3mioTHuX cuctem (2024), a TakoX pe3yJbTaTd HAyKOBUX
JOCITI/KEHB 3a 1€ TeMaTHuKor. IS CTPYKTypyBaHHS MaTepially 3aCTOCOBAHO KiacHu(ikalliiHMA
MiOXiJ, y MeXax SKOro IepeBarv, BUKJIMKU Ta 3aCTEPEKEHHS CHUCTEMAaTH30BaHO 33 TEMaTHYHHUMU
rpynamu 3 BUBHAYEHHSIM CTYIEHsI PIOPUTETHOCTI Ta PIBHS BIUIMBY KOXKHOI MO3UIIII.

JlochikeHHsT TPYHTYETbCA TaKOXK Ha aHami3l MmiaxomiB JnepxkaB —uieHiB HATO 1o
3a0e3neyeHHs KiOepOesneku Ta O0HOBOro IMyHITETY pOOOTH30BAaHMX CHUCTEM, a TaKOX Ha
MIPAKTUYHOMY JIOCBiZl 3aCTOCYBaHHS PI3HUX THUIIIB POOOTH30BAHUX IIATPOPM IMijJ Yac MOTOYHOTO
30pOHHOT0 KOH(IIIKTY.

PesyabTaTn (Results)

JlocmipkeHHs iepeBar, BUKJIHMKIB 1 3aCTepeXeHb 010 3aCTOCYBAaHHS POOOTH30BAaHUX CUCTEM
y BiICbKOBIH cpepi OXOIUTIOE TPU B3aEMOIOB’ 13aH1 HAMIPSIMU.

[lepmuii — mocmiKeHHsS MepeBar, sKe Mojsrae B iAeHTH}IKalii Ta aHali3l MO3UTUBHHUX
acleKTiB BHUKOPUCTaHHA pPOOOTM30BAHUX CHCTEM, BKJIIOYAIOUM MOXKIUBOCTI  301JIbIIEHHS
e(eKTUBHOCTI Omepariii, 3HIKEHHsSI pU3UKIB JUIs 0COO0BOTO CKIIaay Ta 3a0e3ledeHHs NepeBaru y
KOHKPETHUX OOMOBHX CUTYaLlifIX.

Jpyruit — nociiyKeHHs! BUKIIMKIB, 1110 30CEPEPKY€EThCS Ha iIeHTUu(dIKallii Ta aHai31 mpobiem,
II0 MOXYTh BHHMKATH BHACIIJIOK BUKOPUCTAHHS pPOOOTH30BAaHUX CHCTEM, 30KpeMa ETHYHHX,
MIPABOBUX, TEXHOJOTTUHUX Ta MCUXOJIOTTYHUX MMUTAHb.

Tpertiit — nocaiKeHHs 3acTepekeHb, 110 epe1dayae aHaIi3 MOKIMBUX HEraTUBHUX HACIIAKIB
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Ta PU3HKIB, OB’ A3aHUX 13 3aCTOCYBAaHHAM POOOTH30BAaHUX CHCTEM.

Ha puc. 1 npeacraBieHo cxeMy OCHOBHHX HAIPsIMIiB JIOCHI/DKEHb TIpU (OpPMYyBaHHI IepeBar,
BUKJTUKIB 1 3aCTEPEKEHB 3aCTOCYBAaHHS POOOTU30BAHUX CUCTEM Yy BIHCHKOBIH cepi.

Amnai3 mepeBar poOOTH30BaHUX CHCTEM JIO3BOJISIE BUAUIATH TPH KITIOYOB1 TPYIIH: OTIEPATHBHO-
TaKTU4YHI, PO3BITyBaJIbHO-1HPOPMALIIHHI Ta CHCTEMHO-(QYHKIIOHAIBHI.

OmnepaTHBHO-TaKTUYHI IEPEBard OXOILUTIOIOTH 3HIKEHHS PH3UKY JUIsI 0COOOBOTO CKIIaTy, 00
poOOTH BUKOHYIOTH HeOe3leuHi 3aBJaHHS Oe3 3arpo3d JIIOJCBKOMY IKHTTIO, ITiIBUIICHHS
e(EeKTHUBHOCTI Ta TOYHOCTI OTIepaIliif, SMEHIICHHS BPAa3JIMBOCTI JI0 MIJPUBHUX il IIBUAKICTH peaKiii
Ta THYYKICTb Y CKJIQJIHUX YMOBaX 00CTaHOBKH.

Po3BinyBanbHO-1H(OpMaLliliHI TepeBaru BKIOYAOTh PO3LUIMPEHHS JOCTYIY 10 iHpopMarllii Ta
3BEJICHHS JIaHUX, IOKPAIICHHS PO3BIJIKM B HENOCTYIHUX IS JIFOAMHU palOHAaX, ITiBUIIECHHS
1H(pOopMaLIHHOT CBIAOMOCTI Ta NIATPUMKY JIMHAMIYHOI'O BEJICHHS 0010 Yy PEKHUMI PEaIbHOTO Yacy.

CucremHo-(yHKITIOHANIbHI rnepeBaru BU3HAYAIOTh JIOBFOCTPOKOBHIA MOTEHITIaT
pPOOOTH30BaHUX CHUCTEM: MIJATPUMKA JIOTICTUKM Ta TOCTAadyaHHS, 3JaTHICTh 1O CHeriai3amii Ta
ajanTariii, TI00aJIbHE MPOEKTYBAHHS CHJIM, MOXKJIUBICTh MacIITaOOBAaHOTO 3aCTOCYBaHHS, a TaKOXK
3a0e3reyeHHsl IepeBard B yMOBaX Cy4aCHUX TEXHOJIOTTYHUX 3arpo3.

Ha puc. 2 npeacraBieHo NOPIBHAJIBHUN aHali3 NPIOPUTETHOCTI BHUSBIEHUX IepeBar
3aCTOCYBAaHHSI POOOTHM30BAHUX CHUCTEM. Pe3ynbTaTu OIIHIOBaHHS 3aCBiIUYIOTh, 110 MEpeBa)kHA
oubricTh (13 3 15) mepeBar Mae BUCOKHIA CTYIIHb MPIOPUTETHOCTI, 110 MIATBEPKYE KIIOUOBY POJIb
pOOOTH30BaHUX CUCTEM Y CYYaCHUX OTepariisix.

[Tlix GoiloBMM IMYHITETOM pPOOOTH30BAHUX CHCTEM pPO3YMIIOTh iX 3IaTHICTh €()EKTHBHO
(yHKIIIOHYBAaTH Ta BUKOHYBATH MPU3HAUYEHI 3aBJIaHHS B YMOBax KiOep3arpo3 Ta akTUBHOI MIPOTH/IIT
MPOTHBHUKA. BUABIECHI WICTh KIIOYOBHUX MPOOJIEM CHCTEMAaTH30BaHO Ta OIIHEHO 3a piBHEM
KPUTUYHOCTI.

& @ a Ernani po3aysm
y Posrasm CToTHI ACTICRTIB
BHKOPHCTAHHS PODOTIB ¥
KOH(IIKTAX, 30KPEMA CTOCOBHO
1071 UHBITBHIX 0CIO. AKi Bsacvotis “moanna-poior”
MOKYTh NOCTPAZKIATH “EPes ali BuBYCHHA B3aeMOIT MIFK THOIBMH
podotis Ta poOOTAMIL, PO3YMIHHA BIUTHEY
podOTIALIT HA KOMAHTHHIT
X1 10 BEIEHHA BIChKOBIX
onepauiii

Texniuni moRIBOCTI T2
ofivexennn podorin
Anais (yrwuiit Ta
BIACTHBOCTEI POOOTIB. IX
MOATHBOCTEIE v piiHI
BIICBROBHX CHEHAPLAX T
TEXHIMHHX OOMCKCHD. AKI BOHH

MOKYTE MATH
<| Hanpsnn I>l> -
P . Biis Ha couiym

OUuiHKA COLIATBHIX HACTLIKIB
BOPOBATKEHHA POGOTHIOBAHIN
CHCTEM Y BLiCBKOBI ciepi.
JOKPEMA BLIMOBITHICTE
MPHHUHOAM TYMAHITAPHOTO TIPaBa
Td CIPWHATTTS ULOTO
TEXHOMOTIMHOTO PO3BHTRY
TPOMAICERICTIO

Npagosuii anani3
Bu3HAYCHHI MPABOBIX PAMOK
114 BHKOPHCTAHHA POOOTIB Y

BIIICBKOBHX JUIX. V3TOTAKCHHA 3
MIKFAPOINTIMI HOPMAMT Ti " N v
000B A3KOBHMI TOrOBOPAMH Bianoeizaabnicre 1a HOHTPO/AL
BeraHOBICHHA MEXAHIIMIB
KOHTPOITHO 3 JiAMH POOOTIB.
PO3TOILT BLINOBIJAIBHOCTI Ta
SA0CIMCUCHTIA BITSHAUCHOCTI
KOMAHIHOL CTPYKTYPH

Pucynok 1. Hanpsmu pocnimkeHs miJ yac popMyBaHHs I€peBar, BUKIHUKIB 1 3aCTEpPEKEHb
3aCTOCYBaHHS POOOTH30BAHUX CUCTEM Yy BIMCBKOBIH cepi

HaiiBumuii piBens 3arpo3u (9 6amnis i3 10) ctaHOBUTH HeocTaTHS Kibepbesneka, 60 crabkwii
3aXHCT JI03BOJISIE KiOEP3TTOBMUCHUKAM TEPEXONUTH KOHTPOJb HAJl CUCTEMOIO, BUKPACTH JaHi abo
MNOPYIIUTH KaHalmd 3B s3Ky. KOHCTpYKTMBHI Bpa3iMBOCTI Ta arakd TUIy ‘‘BiIMOBa B
oOciyroByBaHHi” omiHeHOo Ha &8 OamiB. Jl19 TOJONMaHHA LMX 3arpo3 3aCTOCOBYIOTHCS:
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KpunrorpagiuHuil 3aXMCT KaHaNIB 3B’S3Ky, pEryJsApHMNA ayauT Oe3neku, JBodakTopHa
aBTeHTU(IKAIliT Ta CHUCTEMH pE3epBHOrO ympariiHHA. Ha puc. 3 mpencraBieHO pe3yibTaTH
OLIIHIOBAHHS PIBHS BIUIMBY MPO0OJieM 00OBOrO IMYHITETY.

M Bucoxa nplopuTeTHicTs {13 nepesar)
N CepenHs NPIOPUTETHICTL (2 Nnepesaru)

Bucokui

CepepHii

Pisens nplopuTeTHOCTI

Husbkui
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Pucynok 2. [IpiopuTteTHICTH IepeBar 3aCTOCYBaHHS POOOTH30BAHUX CUCTEM Y BIMCHKOBI cepi

[Ipobnema ¢izuyHOi Ta KibepOesmeku HaOyBae OCOOJMBOI TOCTPOTH B yMOBaX pealbHUX
OotioBux miii. Jlo ocHOBHUX Tpymn mpoOiemM HajexaTh: ¢i3udHa Oe3neka (TeXHIYHI HEIOTIKH
KOHCTPYKIIii, aBapii y KpUTHYHHUX CUTYaIlisIX ), KibepOe3reka (aTaku Ha KOMaHH1 yHKTH Ta CUCTEMHU
ABTOHOMHOT'O KEpYBaHHs), €THYHI acleKTH 3aCTOCYBaHHS CMEPTOHOCHHX CHCTEM 0e3 MpsIMOTo
KOHTPOJTIO JIFOJIMHM, a TAKOXK pearyBaHHs Ha Herepea0aueHi CUTyaIrii.

Oco06nuBO HEOE3MeuHOI € MpobdiieMa BTPATH KOHTPOIK HaJ pOOOTH30BAHOK CHCTEMOIO.
[Tepexia 70 caMOCTIHHOTO MPOCTOPY YXBAJICHHS PIIlIEHb CHCTEMaMHU, JOMYIIEHUMHU 0 YIPABIIIHHS
30pO€0 MacOBAaHOTO 3HHIICHHS, CTAHOBHUTH 3arpo3y riobanbHOTO Macitady. s Hedrpamizarii
PU3HKIB TPOTOHYETHCSA: PO3POOKAa MINHUX KIOEp3aXMCHUX CHCTEM, TOCTIMHE OHOBJICHHS
MPOTrpaMHOTo 3a0€3TeUeHHS], 3aCTOCYBaHH METO/IIB MU (pyBaHHS Ta aBTCHTU(IKAIII].

E KpuTuyHui (8-9)
10 B igeuwenmi (7)
CepepnHin (6)

8 8

OuiHka piBHs BnAuBy (1-10)

KoHCTpYKTHEBHI HepocTaTHs Binnanene 3n0BXUBAHHA CouiansHa Biomosa
BpaznuBocTi kibepbeaneka KepyBaHHA ceHcopiB iHM#EHepia nocnyru (DoS)

Pucynoxk 3. Oninka piBHs BIUIUBY 1po0OsieM 00HOBOI0 IMyHITETY POOOTH30BaHUX CHCTEM Ha
eeKkTUBHICTB 1X 3acTocyBaHHs (3a 10-0aIbHOIO MIKAJIOK)
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[Tpobnema aBTOHOMHOCTI KUBJICHHS OXOIUTIOE AECAThH KIIIOUYOBHX aCIEKTiB: 0OMEXEHHUH 3amnac
eHeprii Ta TexHiuHI OOMEXKEHHs aKyMyJsSTOpiB; Bara Ta 00’€M EHEpProHocCiiB; HEOOXiIHICTH
JIOJICBKOTO BTPYYaHHS IPHU 3aps/ili; BHCOKAa CHEPTOEMHICTH CEHCOPIB Ta OOYHCIIOBAIHLHOTO
oOJlafiHaHHs; BPA3JMBICT 10 TEepepuBaHb y mocTtadanHi eHeprii. OcoOmuBoi yBarm motpedye
PO3BHUTOK BiJHOBIIOBAILHUX JHKEPENT €HEPril UIs HOJIBOBOTO 3aCTOCYBAaHHS.

YnupaBiiHHS pOOOTH30BAaHMMH CHCTEMaMH HAa OCHOBI IITYYHOTO IHTEJICKTY IOPOJIKYE
IIUPOKHHA CIEKTP MpOoOJIEeM: BiJl HEIOCTATHBOI HAAIWHOCTI aNrOPUTMIB Yy HemepeadadyBaHUX
CUTYyaIlisIX 10 MPABOBHX MHUTAHb BIAMOBITAIBHOCTI 32 HACHiIKu aBTOHOMHHX miil. Cuctemu LI,
HaBUYCHI Ha OOMEXeHUX abo 3acTapiInX JaHHUX, BUSIBJSIOTH HEAOCTATHIO aJalTHUBHICTh O HOBHX
yMoB 60ioBux aii. [logonanHs noTpedye 1HBECTHIIIN Y JOCTIIKEHHS Ta BIPOBAPKEHHS MOpUIHUX
CHCTEM CIIBIpalli JItoel 1 poOOTiB.

Panapna miarpama (puc. 4) BijjoOpakae MOPIBHSUIbHY OLIHKY aKTyaJIbHOCTI IIECTH KIIFOUOBUX
IpyT BUKIUKIB 3aCTOCYBAaHHS pOOOTH30BaHUX CHCTEM 32 JIECITHOATBEHOIO HIKAIOKO.

HaiiBuiy axtyanbHICTh (9 OaniB) Mae kiOepOesmneka Ta OOHOBHI IMYHITET, 11O MOBHICTIO
Y3TOJIKY€EThCS 3 peajbHUM JIOCBIIOM 3aCTOCYBaHHS pPOOOTHM30BAHUX CHUCTEM IIiJl 4ac MOTOYHOIrO
koH(uikTy. [IpaBoBi Ta eTWyH1 acmnekTH 1 NMpoOieMH aBTOHOMHOTO yIpaBiiHHA Ha ocHoBi I
OTpUMAJIH OITIHKY 8 OaiB, 10 BiI0OpaXkae 3pOCTar0vdy HArajabHICTh iX BPETYIIOBaHHS.

Bzaemonis “moauHa-po0oT” y BIHCHKOBHUX CHCTEMax BH3Hauae €(EeKTUBHICTH 1 Oe3meKy
BUKOHaHHs orepairid. OCHOBHI MpoOJiieMHu BKIIIOYAIOTH: Opak JOBIpM 10 aBTOHOMHHX PIIICHb
(aeposzyminas soriku aii L), Hu3pkuii piBeHb Ki0epOe3neKkn MiIKITIOUEHUX CUCTEM, ETUYIHI TUTIEMU
I[0JI0 3aCTOCYBaHHS CUJIU O€3 MPSMOro KOHTPOJIIO, TICUXOJIOTTYHUH BIJIMB Ha MEPCOHAN Ta 3arpo3a
TOHKH 030pO€HB y cepi BIHCHKOBOI pOOOTOTEXHIKH.

KintouoBuM mOpUHIUIIOM € 30€peXEeHHS JIIOJICBKOTO KOHTPOIIO y KPUTHYHHX MOMEHTax
yXBaJIeHHS pilieHb. PoOOTH30BaH1 cHUCTEMHU MAalOTh PO3IJISIIATUCS SK JOMOBHEHHS /10 JIIOJICBKUX
MoxnuBocTe. EdexkTuBHa peanmizallis 1IbOro NMPUHIMIY TOTpeOye BIOCKOHAICHHS 1HTEp(QEiciB
B3a€EMO/Iii, IICKUXOJIOTIYHOI MIATOTOBKHA OMEPATOPiB Ta PO3POOICHHS YITKUX MPOTOKOIIB PO3MOILITY
BIITOBIJaJIHOCTI.

AHaJi3 3anpornoHOBAaHUX 3aXO0JiB MiHIMI3aIlli PU3UKIB y pO3pi3i KIFOYOBUX I'PYINl BUKIUKIB
JEMOHCTPYE, 110 HalO1IbIIT HACHYEHOIO € cdepa yrnpaBiiHHA Ha ocHOBI LI — 15 BusBeHux npobiaem
noTpeOyoTh KOMOIHYBaHHS TEXHIYHUX, NMPABOBHX Ta HAaBYAJIBHMUX 3axojiB. Puc. 5 BimoOpakae
PO3IOAUT 3aX0/1iB MiHIMIi3aIlil 3a TpylaMy BUKJIMKIB.

TexHiuHl 3ax0AW € HaWYUCENBHIIMMH y BCiX rpymax. [IpaBoBi Ta peryisTopHi 3axoau
HaOyBalTh ocoOsmBOoro 3HaueHHs y cdepax II-ympapmiaHs Ta B3aemonii “mroawHa-poOOT” .
HaBuanHs Ta miArOTOBKA MEpCOHANy BHUCTYNAE€ HACKPI3HOK KOMIIOHEHTOI BCIX TpyM, IO
M1IKPECITIOE JIFOAUHOIEHTPUYHHI XapaKTep MiAX01y 10 BOPOBAHKEHHSI POOOTU30BAHUX CHCTEM.

Oorosopenns (Discussion)

[IpoBenenuit anamiz MmiATBEpPIKYE, IO 3aCTOCYBaHHS POOOTHM30BAHMX CHUCTEM Y BIHCHKOBIN
cdepi € ckagHUM 0araToBUMIpHUM (DEHOMEHOM, IO MOEIHY€E 3HAYHUM OmepaliiHuil MoTeHIian 3
CYTTEBHMH PH3MKAMH TEXHIYHOT'O, IPABOBOr0 Ta T'yMaHiTapHOro xapakrtepy. [IpoBimHi nepxaBu
cBity Ta Omok HATO cdopmyBamu cucTeMHi migxoau 10 3a0e3neueHHs KibepOesneku
pOOOTU30BAHUX CHUCTEM: PETYJISLisl 1 CTaHAApTH3allisl BUMOT, IHTCHCHBHE HAaBYAaHHS IMEpPCOHATY,
MacIITaOH1 1HBECTHUIIIT y AOCHTIKEHHS, IIMPOKE MapTHEPCTBO 3 MPUBATHUM CEKTOPOM, CTBOPEHHS
CHeIliali30BaHUX KiOepKOMaHI.

Jns Ykpainu B ymoBax BiliHH, 11O TPUBa€, BIPOBAKEHHS POOOTHU30BAHUX CHCTEM MAa€
0co0nuBe CTpaTeriuHe 3HaueHHA. PeanbHi 00i10Bi i1 € YHIKaIbHUM MOJITOHOM IS 1X anmpoobaiiii, 1mo
no3BoJisie (popMyBaTH JOKTPUHY HA OCHOBI MPAKTUYHOTO JOCBiqy. KirouoBMMH mpiopuTeTamu €:
3a0e3neueHHs] HaJiiHOro Kibep3aXucTy, MiArOTOBKAa KBalli(hiKOBAaHMX OIEPATOPiB, pO3pOOIEHHS
BIJIMOBITHOI HOPMATUBHO-TIPABOBOI 0a3u Ta 3a0e3MedeHHs B3aeMoii 13 coro3HuKaMu. OnTUMaibHa
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cTpaterisi Mae 3a0e3nedyBaTh OalaHC MK MaKCHMI3aliel0 OOHOBOro e(eKTy Ta JOTPUMAaHHSIM
TryMaHITapHUX HOPM, MK aBTOHOMHICTIO Ta 30€peXEeHHSIM JIFOJICBKOT'0 KOHTPOJIIO.

Kibepbezneka
Ta iMyHiTeT

Eneprosagéan.
Ta Xxuen,

ABTOHOMHICTE
Ta Wi-ynpaeniHua

Npaeoek, Ta
ETHYHI aCTIBKTH

B3gemonis
nioghHa-poboT

DisndrHa
Beaneka

Pucynok 4. Panapna giarpama akTyaiabHOCTI KJIFOYOBUX HANpsSMiB BUKJIHMKIB 3aCTOCYBaHHS
poboTH30BaHUX cucTeM (OanmbHa OIIHKA)

B3aemopin
nopMHa-poboT
(8 npobnem)

YnpasniHHa
Ha ocHoBi LI
(15 npo6inem)

ABTOHOMHICTH
HMBNEHHA
(10 npobnem)

DiznyHa Ta
Kibepbeaneka
(11 npobnem)

BOMOBUA IMyHITET W TexHi4Hi 3axoau
(6 npobnem) W (TpasoBi/perynaTopHi
N Hag4aHHA Ta NiAroTOBKa

0 2 4 6 8 10 12 14 16
KinbKicTb peKoMeH0BaHWX 3aX04iB

Pucynok 5. Po3noain 3axo/iB MiHiMi3a1lii pU3KKiB 3aCTOCYBaHHS pOOOTU30BAHUX CUCTEM 32
rpylaMy BUKJIHKIB

Bucnosok (Conclusions)

VY cTarTi NpoBeIeHO KOMIUIEKCHUI aHalli3 mepeBar, BUKJIHMKIB 1 3aCTepeKeHb 3aCTOCYBaHHS
POOOTH30BaHUX CUCTEM Y BIHCBbKOBIN cdepi. OTpumaHi pe3yabTaTH J03BOJSIOTH CHOPMYITIOBATH
TaKi BUCHOBKH.

1. PoGoTu3oBaHi cHCTEMHM HaJalOTh IIHPOKUN CIEKTp IepeBar i3 MepeBaXHO BHUCOKUM
crynereM npioputetHocti (13 13 15 nepesar). KimrouoBumH €: 3HIKEHHS BTPAT 0COOOBOTO CKIIAAY,
MiBUILEHHS TOYHOCTI Ta €(PEeKTUBHOCTI Omepaliid, pO3MIMPEHHS PO3BIAYyBAIBHUX MOXKJIMBOCTEH,
THYYKICTb 1 MacIITaboBaHiCTh 3aCTOCYBaHHS.
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2. Cepen mpoOiieM 00HOBOTO IMyHITETy HaHOUIbII KPUTUYHUM € HEAOCTAaTHIH piBEHb
kibepOesnexn (9 6aniB i3 10). KoncTpykTHBHI BpazauBOCTi Ta ataku THIy DoS oTpuManu OmiHKy 8
OamiB. Jlnms ix HeWrTpamizamii HEOOXiJHE CHCTEMHE 3aCTOCYBaHHS Cy4YacHHUX METOIB
KPUNTOTPa(iuHOTO 3aXKUCTy Ta PEryJISIPHHUIA ayTUT OC3IEKH.

3. KirouoBuMu rpymaMu BUKIHKIB € KibepOesmneka ta GoroBuit imyHiter (9/10), mpaBoBi it
€THYHI acrleKTH Ta aBTOHOMHe ympasiiHHs Ha ocHosi LI (8/10), B3aemonis “mroanHa-podot” Ta
aBTOHOMHICT sxuBJIeHHs (7/10).

4. 3axomy MiHIMI3amii PU3UKIB MOIUIAIOTHCS HA TPH KaTeropii: TexHiuHi (mepeBaXkarodi 3a
KUIBKICTIO), NTPaBOB1 Ta PETyJIATOPHI, HAaBYaHHS 1 MIArOTOBKa nepcoHany. Hallouibln KOMIUIEKCHOT
yBaru notpedye cdepa ynpasiinHsg Ha ocHoBI I — 15 BusiBneHux npooiem.

5. s 3C Ykpainu epekTuBHE BIIPOBAKEHHSI POOOTU30BaHUX CUCTEM IIepe10ayae: CUCTEMHE
HaBYaHHS oOmepaTopiB, (QOpMyBaHHA HalllOHAJIbHOI HOPMATUBHO-NIPABOBOi 0a3u, 3aly4eHHS
nepenoBux TexHoJyorid coro3HukiB HATO Ta MakcumanbHe BHUKOPHCTAHHS JIOCBiAY MOTOYHMX
00MOBUX ¥ AJi BJOCKOHAJIEHHS TOKTPUHHU 3aCTOCYBaHHSI.

[Tomanpmri TOCHTIKEHHS JTOIUIBHO CIPSMYBAaTH Ha PO3POOJICHHS METOAMYHHMX MIIXOIB 10
KUIBKICHOTO OIlIHIOBaHHSI OOWMOBOTO IMYHITETY POOOTHM30BaHUX CHUCTEM, BHBYECHHS JIOCBIIY iX
iHTerpanii y 6araToJJoMeHHi omeparli, a TakoX (OpMyBaHHS HALlOHAJLHUX CTaHAAPTIB 1 BUMOT
K10epOe3neKu JIIsl CUCTEM 13 3aCTOCYBAHHSM ILITYYHOTO 1HTEIEKTY.
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Abstract. The relevance of the study is due to the rapid growth of the role of robotic and
unmanned systems in modern military conflicts, which is accompanied by both the expansion of their
functional capabilities and the emergence of new vulnerabilities related to physical, cybernetic and
energy stability, as well as the features of the application of artificial intelligence in combat
conditions. In the context of prolonged armed aggression against Ukraine, the issue of ensuring the
effective, reliable and safe use of robotic systems is of particular importance for increasing the
capabilities of the Armed Forces of Ukraine. The purpose of the article is a comprehensive scientific
analysis of the advantages, challenges and limitations of the use of robotic systems in the military
sphere, assessing their impact on the effectiveness of combat missions, as well as substantiating
approaches to minimizing risks and increasing the stability of their functioning in conditions of
modern war. The main results of the study are: systematization of the key advantages of robotic
systems, in particular, reducing risks to personnel, increasing the accuracy of destruction and
expanding reconnaissance capabilities; definition and classification of the main groups of challenges,
including problems of physical and cyber security, energy autonomy, stability of control and human-
robot interaction; clarification of the meaning of the concept of “combat immunity” of robotic
systems and assessment of its impact on their effectiveness; development of a set of measures to
increase the survivability, security and reliability of the functioning of robotic platforms in combat
conditions. The article proves that the effectiveness of the use of robotic systems is determined not
only by their tactical and technical characteristics, but primarily by the level of their integration into
unified control circuits, resistance to complex enemy influences and the ability to function in a
dynamically changing combat environment. The feasibility of forming a systemic approach to the
development of robotic capabilities, which involves a combination of technological, organizational
and doctrinal solutions, is substantiated. The materials of the article may be useful for military
command bodies, scientific and analytical institutions of the security and defense sector, as well as
for specialists in the field of defense planning, development of unmanned and robotic systems and
implementation of innovations in the Armed Forces of Ukraine.

Keywords: robotic systems, unmanned systems, combat immunity, cybersecurity, artificial
intelligence, human-robot interaction, energy autonomy, operational stability, military operations,
innovative development, Armed Forces of Ukraine, modern military conflicts, asymmetric
capabilities, systems integration.

205


https://portal.issn.org/resource/ISSN/2786-9318
https://portal.issn.org/resource/ISSN/2786-9326

ISSN (print): 2786-9318
ISSN (online): 2786-9326

The Central Research institute
of the Armed Forces of Ukraine
Military Science. Vol. 4 No.1 (2026)

Received: September 14, 2025 | Revisions Requested: - | Revision Received: -
Accepted: December 1, 2025 | Published Online: April 10, 2026

Licensed (C) by Creative Commons Attribution International License 4.0 (CC BY-NC-SA)

DOI: 10.62524/msj.2026.4.1.15

Mogaesab miaBUIIEHHS THYYKOCTI HUKJY YIIPABJIIHHA ONEPATHUBHO-TAKTUYHUM
YIPYNOBAHHSIM B YMOBAaX MHOKUHHMX HEBU3HAYECHOCTEH 00CTAHOBKH
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AHoOTanifA. AKTyaJbHICTh TOCIIIKYBaHOI MPOOJIEMH MOJISrae y HEOOXITHOCTI MOAAIbIIOT0O
HaOyTTsI CHCTEMOIO YIPAaBIIIHHS YIPYIOBAaHHS BIMCHK (CHIJI) CIIPOMOXKHOCTEH y MPOAKTUBHUX IisX,
Kl JEMOHCTPYIOTh 3JaTHICTh 3MEHIIYBAaTH BIUIMB HEBU3HAYEHOCTEH OOCTAaHOBKU HUIIXOM
KOpPUTYBaHHSI pillIeHb Yy pPEaJbHOMY 4acl. |[HCTpyMEHTOM [UIsi HalalTyBaHHS Ta PO3BUTKY IUX
CIIPOMOYKHOCTEH € IMKJ YIPaBJIiHHSA, B MEXax SKOTO (OPMYEThCS JIOTiKa MOOYIOBH CTIHKOTO
MeXaHI3My (PYHKI[IOHYBaHHS CHCTEMH B JMHAMIYHOMY CEpPEIOBHIIl OMEepaTUBHOI 0OCTaHOBKU. B
yMOBax BIUIMBY MHO)KMHHUX HEBHU3HAUEHOCTEW YNPABIIIHCHKHUI IUKJI 3aJ€KUTh BiA PIBHS HOTro
aJanTHUBHOCTI, HA0yBa€ HEMHIHHOTO XapaKTepy 1 HOTPeOy€e THYYKUX M1IXOIB 10 YXBAJICHHS PIIICHb.
Ananraiisi CHUCTEMM YIPAaBIIHHS pealli3ye€ThCsl NPAKTUUYHUM BIPOBADKEHHSIM MaTeMaTHYHUX
METOIB aHaJli3y HEBHU3HAYEHOCTI Ta aJITOPUTMIB JUHAMIYHUX CHUCTEM, IO JIO3BOJISE OIIHIOBATH
PHU3UKH, MOKpAIlyBaTH TOYHICTH PIlIEHb Ta aJalTUBHICTh CHUCTEMH JI0 3MIHHOTO CEpelIOBHUIIA.
Boanouwac, apanraiiis — 1e He JIMIIE 3aCTOCYBaHHA MaTEeMaTHMYHUX METOJIB, a M iX 1HTerpaiis B
QITOPUTMU yXBaJICHHS PIllIeHb, CHCTEMU KOHTPOJIIO Ta MEXaHI3MU CaMOHaBYaHHSA. MeTOo0 CTaTTi €
pO3po0JIeHHST MOJENi, sKa IiJIBUILYE CIPOMOXXHOCTI CHCTEMH YHPABIIHHA Ta 3a0e3leuye:
MOJIETIIOBAHHS CLIEHApiiB 3MiIHM OOCTAHOBKM B yMOBAaX HEBU3HAYEHOCTEH OOCTAHOBKHU IIJISXOM
MiHIMi3aIlil MOXMOOK OLIHIOBAHHS CTaHy CHUCTEMH; CTIMKICTh (YHKIIOHYBaHHA 3a pPaXyHOK
ypaxyBaHHsS MHOKMHU BHIIaJIKOBUX YMHHHKIB, II0 BIUIMBAIOTH HA MapaMeTpH CTaHy CHCTEMH Ta,
BIJIMOBIIHO, HA TIOCSATHEHHS KpUTEPIiB e(heKTUBHOCTI (PYHKIIIOHYBAHHS; 3aIIPOBAKEHHS MT1CUCTEMU
3BOPOTHOTO 3B’SI3KY I KOPEKIIi1 OLIHKH e()eKTUBHOCTI YXBAJICHUX PIIlICHh HA OCHOBI MOHITOPUHTY
KIIFOYOBHMX TMOKA3HUKIB €(EKTUBHOCTI. HampaBieHiCTh CTATTI MOMSrae y MOLIYKY MaTeMaTUYHHUX
METO/IIB, 5IK1 CIIPUSIOTH CTa0IIbHOCTI TPOrHO3Y ONEPATUBHOI OOCTAHOBKH, CTBOPIOIOTH KOMAHIUPY 1
mrady yMOBM JJsi yXBaJeHHs pIIIEHb Ha OCHOBI TapaHTOBAaHUX OLIHOK, Ta 3a0e3MedyloTh
MOCIIIOBHICTH y JAisIX B yMOBax 0ararboXx HEBU3HAYEHOCTEH MaHMX. Y CTaTTi 3aCTOCOBAHO HAYKOBI
MiIXOAM, SKI JO3BOJSAIOTH 3MIACHUTH KOPEKIIiI0 TJIaHy 3aCTOCYBaHHS CHJI 1 3ac00iB mpu 3MiHi
OINEepaTUBHOI (TaKTUYHOT) OOCTAHOBKM Yy pealbHOMY 4aci, nepeadadaroTh MEperiis pU3MKIB 1
BHECEHHs KOPEKTHB Yy iCHyIOUMi miaH abo po3poOsieHHs HOBOro BapiaHTa aii. Ha BinMmiHy BiX
METOJly HalMEHIIMX KBaJApaTiB abo METONy MaKCHMMajbHOI MpPaBaOMNOAIOHOCTI, sIKI BPaXOBYIOTh
JUIIe BUMIPIOBAIGHY 1HQOpMaIlilo, 1[I0 HAIXOAUTh B TMPOLECI MPOBEICHHS TMOTOYHOTO
eKCTIIEpPUMEHTY, MOPIBHAJIBHUNA aHai3 MONEPeIHIX JAHUX Ta TOTOYHOI CUTYaIll HalOLIbII aeKBaTHO
MOKe OyTH BUKOHAHHI METOJOM MaKCUMAIbHOI allOCTePiOPHOT HIMOBIPHOCTI, SIKUH JIJIs OI[IHIOBAHHS
napamMeTpiB CTaHy JAWHAMIYHOi CHCTEMHU BpaxoBYye amnpiopHy iH(OpMaIiio mpo i mapamerpu. Sk
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B1JIOMO, BiH 0a3yeThcsi Ha 6a€CIBCHKOMY ITiIXO/Ii i 3HAXOIUTh 3HAYCHHS TTapaMeTpy, 10 MaKCUMIi3ye
arocTepiopHy WMOBIPHICTh, TOOTO 3HAXOJUTH HAHIMOBIpHIIII 3HAYEHHS MapaMeTpiB, OepydH 10
yBaru sIK Ja"i MOTOYHOI OOCTAHOBKH, TakK 1 ampiopHi 3HaHHA. OCHOBHUMH pe3yJbTaTaMU CTATTI €
MiABUIIEHHS aJalTUBHOCTI IMKIY YIOPaBIiHHS OINEPAaTHBHO-TAKTUYHHM YTPYHOBAHHSM, IO
nependadae CBOEYACHY KOPEKIIIO TUIaHy 3aCTOCYBaHHS BIHCHK (CHJI) Y peaqbHOMY 4aci. Y CTarTi
PO3TISIHYTO XapaKTEPUCTHKH, 110 BU3HAYAIOTH CIIPOMOXKHOCTI CHCTEMH YIIPABIIIHHS 3aJI€KHO Bi 11
MOTOYHOTO CTaHy, 3alpOIIOHOBAHO MOJENb ONTHUMI3alii (QYHKIIOHYBAaHHS CHCTEMH Ha OCHOBI
MiABUIIEHHS THYYKOCTI MKy YIPABIiHHA B YMOBaX MHOKHMHHUX HEBU3HAUYEHOCTEH ONEpaTHBHOT
00CTaHOBKH. AjarnTalis MOJEJ O CTOXaCTUYHMX 3MIH Y TaHUX Peali3y€eThCs 3aB/ISIKH OHOBJIEHHIO
il mapameTpiB Ha OCHOBI IIONEPEAHHOIO JAOCBIAY 3 BHUKOPUCTAHHSIM METOAY MaKCHUMAaJbHOI
arioctepiopHoi  KMoBipHOcTi. HaBegeHo mpomo3uimii 100  yXBaJ€HHS  KOMIIPOMICHUX
YOPAaBIIHCHKUX pillleHb. [IpakTu4Ha 3HAYYLIICTh OTPUMAHUX PE3YNbTATIB MOJATaE y TOMY, LIO
BUKOPHUCTAHHSI 3alIPOIIOHOBAHOT MOJIEN1 € JOUIBHUM [yl 00’ €KTUBHOI OLIHKA MMOBIPHOCTI YCIIXY
PI3HUX CIieHapiiB Ha OCHOBI1 JOCTYITHOI pO3BilyBasibHOI 1H(OopMalii. PopMyBaHHS KOMIPOMICHUX
BapiaHTIB pilleHb Nependavae modya0By NEKIIbKOX albTepHATUBHUX IUIaHIB AiM 13 PI3HUM piBHEM
PHU3UKY Ta pECypCHUX BUTpAT.

KuarouoBi cjoBa: UKk ynpaBiliHHSA, OLIHIOBAaHHS €(EKTUBHOCTI CHCTEMHU YIPAaBIIHHSA,
rapaMeTpH CTaHy CUCTEMHU, METO]I MaKCUMAaJIbHOT alloCTep1OpHOT HMOBIPHOCTI.

Beryn (Introduction)

CrpoMO>KHOCTI CHCTEMH YIIPaBJIiHHSA Y IPHUKIAHOMY aHaIi31 — 1€ CYKyIHICTh BIACTUBOCTEH,
XapaKTEPUCTHK Ta (PYHKIIIOHATIBHUX MOMKJIMBOCTEH, SIKI BU3HAYAIOTh €(PEKTUBHICTh, THYUKICTh Ta
HaJIIHHICTh YMPABIIHHS y 3aJaHUX yMOBaX. BUIUICHHS iX OKpeMO y caMOCTIHHI XapaKTepUCTUKHU
HaJIa€ MOXJIMBICTD TTPOBOJIUTH 1X BUMIPIOBAHHS, ONITHMI3alli10, BpaXOBYBATH KOMITPOMICH MK HUMH
tomo. EdexkTuBHICTH ympaBiiHHSA mepeadadae CTYIiIHb JOCSATHEHHS TOCTABJICHHUX IUICH TpH
MiHIMaJIBbHO MOXJIMBUX BUTpaTax pecypciB. HamiliHicTh — 11€¢ HIMOBIPHICThH TOTO, IO CHCTEMa OyJe
¢dyHKIiOHYBaTH O€3BIIMOBHO y 3aJlaHMX YMOBAax 3a IEBHUHM Mepiona yacy, il CTIMKiCTh J0 300iB
3B’ 513Ky, TOMUJIOK OOpOOJICHHSI JTaHUX, YPaKCHHS IIYHKTIB YIPABIIHHS TOIIO. [ Hy4KiCTh — 3AaTHICTh
CHCTEMH aJIalTYyBAaTUCS JIO 3MIHHHX BUMOI 0€3 iCTOTHOTO 3HIKEHHS SIKOCTI yIpaBIIiHHSI, IIBUIKE
NeperuIaHyBaHHS OTeparlii miciis MOSIBU HOBOT 3arpo3u, TOOTO KPUTUYHA BIIACTUBICTH ISl BUKHBAHHS
Ta yCHixy B YMOBax HeBH3HA4YeHOCTI [1].

JIy1st yTpyMaHHS OTIepaTUBHOI 1HIIIATUBY 1 HAPOUTYBAaHHS MOXKJIMBOCTEH /I HAa BUTICPEKCHHS
CUCTEeMa YIpaBIliHHA YTPYIOBaHHS BIHCHK (CHIT) TOTpeOye MOAaIbIIoro HabyTTs! CIPOMOKHOCTEH y
MPOAKTUBHUX [isIX, TOOTO 3JaTHOCTI 3MEHIIYBATH BILIMB HEBU3HAUYCHOCTEH OOCTAHOBKU HUIIXOM
KOPHUTYBaHHS pillieHb y peanibHOMY Yaci [2].

[HCTpYMEHTOM JUIsi HaJalTyBaHHS 1 PO3BUTKY IUX CIIPOMOXKHOCTEW € IUKJI YIPaBJIiHHS, B
Mexax SKOro (opMyeTbes JIOTiKa MOOYJOBH CTIHKOrO MexaHi3My (YHKI[IOHYBaHHS CHCTEMHU B
JMHAMIYHOMY CEPEIOBHIIII 32 YMOB MHOKMHHUX HEBH3HAYCHOCTEH OMEPaTUBHOI OOCTAHOBKHY.

[ukn ynpaBniHHS (GOpMyE OCHOBY il HAOyTTS TaKUX CIPOMOYKHOCTEH CHCTEMH Yepes
3a0e3neueHHs] Oe3MepepBHOTO OHOBJIEHHS CUTYalliiHOI O0O013HAHOCTI, MPOTHO3YBAaHHS PO3BHUTKY
MOJIIM 3 METOI0 CBOEYACHOI'O KOPUTYBaHHS pillIeHb y pealbHOMY Yaci, 110 JIa€ 3MOT'y YTpUMYBaTu
HIIIaTUBY 1 JIIATH HA BHUIEPEIHKEHHS HABITh B YMOBAaX HEBHM3HAUEHOCTEW NaHUX. YuM MIBUIIIE i
THYYKIIIIE MPAIoe UK yIPaBIiHHI, TUM OLIbIIE CHCTeMa 3[aTHA iATH MPOAKTHUBHO, a HE MPOCTO
pearyBaTi.

B yMoBax BIUIMBY MHOXXMHHUX HEBHM3HAUEHMX YWHHHUKIB OMNEPAaTUBHOI OOCTaHOBKHU
YIPaBIIHCBKAN LUK 3aJIEKHUTh BiJl PIBHSA HOro ajanTHBHOCTI, HaOyBae HENIHIHHOTO XapakTepy i
notpe0ye THYYKUX MiIXOMIIB IO YXBaJCHHS pillleHb. AJanTallisi CHCTEMHU YIPABIIHHS peali3yeTbcs
MPAKTUYHUM BIPOBA/KEHHSM MaTEMaTHYHUX METOJIB aHali3y HEBU3HAYEHOCTI Ta aJTOPUTMIB
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JUHAMIYHAX CHCTEM, IO JO03BOJISI€ OI[IHIOBATH PU3HMKH, IOKPAIIyBaTH TOYHICTh pPIillICHh Ta
aJanTHBHICTh CHUCTEMH JO 3MIHHOTO cepenoBumia. Pasom 3 TuM, ajmanTamis — 1€ HE JIMIIE
3aCTOCYBaHHS MaTeMAaTUYHUX METO/IIB, a M 1X IHTErpallis B ITOPUTMHU YXBaJICHHS PillIeHb, CHCTEMHU
KOHTPOJIIO Ta MEXaHi3MU caMOHaBYaHHsI [3, 4].

EdexTuBHICTD, SIK CTYMiHb IOCATHEHHS LIJIeH YNpaBIiHHSA, — 1€ NPOTHO3YBAaHHS CHUTYaIlii
30KpeMa y (opMi ClieHapHOTO TIAaHYBaHHS, 1110 Tiepeadadae po3riis Ta OIIHKY MOXKITUBHUX CIIEHAPiiB
PO3BUTKY CHTYyallii mie 10 ii BUHUKHEHHS, PO3POOJICHHS albTepHATHBHUX BapiaHTIB BUKOHAHHS
00i0BHMX 3aBJaHb 3 YpaxyBaHHSIM 3MIHHOI OOCTAHOBKH, TOIEPEIHIO PO3BIJKY NPOTHBHHUKA 1
MICIIEBOCTI /I BU3HAYCHHS HAHOUIbII eEeKTUBHUX BapiaHTIB i [S].

OriHKa CIEHapil0 PO3BUTKY CHUTyallli, sKa B KOHTEKCTI LMKIY YIPaBIiHHS BiAMOBIAAE
e(eKTUBHOCTI 3aMUCITy Ha 3aCTOCYBaHHsI CHJI Ta 3aC00IB y KOHKPETHIH OnepaTuBHIA OOCTaHOBII,
notpedye BIANOBIAHUX KPUTEPIiB, K1 XapaKTepU3YIOTh CTaH CUCTEMH y BU3HAYEHHI Mepion yacy, 3
METOI0 Mepexo/ly A0 MPOIO3ULIN y BUIIEpPEKEHH] TPOTUBHUKA Ta €KOHOMIT pecypciB. Kpurepismu
ABTOHOMHHUX aJrOPUTMIB YyXBaJIeHHS pIllIeHb, SKI BHU3HAYAIOTh HOro JOLIIBHICTH B YMOBax
MHOKHUHHHX HEBU3HAYEHOCTEH OMEepaTUBHOI 00CTaHOBKH, MOKYTh OyTH:

OOMOBHUI MOTEHIIal MiAPO3AUTY HAa MOMEHT YXBaJIEHHS pILMIEHHS, II0 BUPAXKAETHCS Yy
MaTeMaTUYHOMY OYKYBaHHI BTPAT, K1 BIH MOX€ 3aBAATH IPOTUBHUKY;

MOJKJIMBOCTI [T BUKOHAHHSI MAaHEBPY CHIJIAMH, 3aC00aMH Ta BOTHEM;

HasIBHICTH pecypciB (OOEKOMILIEKTY, 3araciB, BINCbKOBO-TEXHIYHOTO MaliHa);

CTyMiHB OOMOBOI TOTOBHOCTI MIPO3/AUTY 10 BUKOHAHHS 3aB/IaHHS;

CTYMIHBb MPOTH/IIi TPOTUBHHKA, IO BUPAKAETHCA Y MAaTEMAaTHYHOMY OUKYBaHHI BTpaT, SIKi BiH
MOX€E 3aBJIaTH HAIIOMY ITiIPO3ALITY.

HaniiinicTh GyHKITIOHYBaHHS CHCTEMH 3a0€3MEUY€EThCS MIJITXOM OIIHIOBAHHS BJIACHOTO CTaHY
1 oOcTaHOBKHM 0€3 OUiKyBaHHS MPSMOi BKa3iBKU 3BEpPXY, TOOTO CHCTEMa Ma€ MPABUILHO OIlIHUTH
BJIACHUM CTaH 0€3 CIIOTBOPEHHS JAHHX, PEAICTUYHO OI[IHUTH 3arpo3y Ta CTYIIHb THUCKY 3 OOKY
MMPOTHBHUKA, TApAaHTYBATH Tepeaady KOMaH]l Ha MaHEeBp 0€3 3aTPUMOK YM BTpaT iHpopMaIlii, 00K
11 OOMIH TaHMMH TIPO HAsIBHI PECypCH, 3aCHOBAHUHN Ha pealbHIi 1HGOpMAaIlii, CTaH TEXHIKH, JIFOJICH,
KOMYHIKaIlii, 1o 0e3nocepeiHb0 BIUIMBAE HA MIPABUIILHY OIIIHKY TOTOBHOCTI 10 0010, 00paTH Jito 3
noctynmHux BapiaHTiB. [lo-iHmomy, HamifHICTE — 1€ SKICTh CHTyamiiHOI 0013HAHOCTI IS
ABTOHOMHOT'O QJITOPUTMY yXBaJICHHSI pIIIeHb [6].

Kputnuno BaXJIMBY poJib Y JOCATHEHHI THYYKOCTI JUHAMIYHOT CHCTEMH YIIPaBJIiHHS Biirpae
OLIIHIOBAHHS MapaMeTpiB ii cTaHy, 110 Oe3MocepeIHbO BIUIMBAE HA THYUYKICTh IMHAMIYHOI CHCTEMH,
BHU3HAYaOUu i1 3/ATHICTh AJANTyBaTHUCS, 3aJUIIATUCS CTAOUIbHOIO Ta €(EKTUBHOIO B yMOBax
HEBHU3HAUEHOCTI. AJanTalfisi 0 CTOXaCTMYHUX 3MiH MOJSrae B OHOBJICHHI MapaMeTpiB Ha OCHOBI
MOIEPEHBOTO J0CBILY, TOOTO BiI0OYBAETHCSI CAMOHABYAHHS B YMOBaxX 3MiH 00CTaHOBKHU [7].

MeTo10 cTATTi € pO3pOOICHHS MOJIENI, KA IMiIBUIIY€E CIPOMOKHOCTI CUCTEMH YIIPaBIJIiHHS Ta
3a0e3neyye: MOJENIOBAHHS CIEHApiiB 3MiHM OOCTAHOBKM B yMOBax HEBU3HAUYEHOCTI MIJISXOM
MiHiMi3aIlil TOX1OOK OLIHIOBaHHS CTaHY CUCTEMH; CTIHKICTh (DYHKI[IOHYBaHHS IILJITXOM YpaxXyBaHHS
MHO>XMHHU BHUITaIKOBUX YMHHUKIB, 110 BIUTMBAIOTh HA MapaMeTpU CTaHy CUCTEMH Ta, BIAMOBITHO, HA
JOCATHEHHSI KpUTEPiiB ePeKTUBHOCTI (PYHKIIOHYBAHHS, 3alPOBAKEHHS MiJICUCTEMH 3BOPOTHOTO
3B 3Ky /ISl KOPEKIii OIHKM €(EeKTUBHOCTI YXBaJIeHHs PillIeHb Ha OCHOBI MOHITOPUHTY KJIFOUOBHUX
MOKa3HUKIB €(heKTUBHOCTI.

Marepiaan Ta meroau (Materials and Methods)

Kopexkuiss mnaHy 3acTocyBaHHS CHJI 1 3ac00iB y peaJbHOMY 4Yaci NMpH 3MiHI ONEpaTHUBHOI
(TakTUYHOT) 0OCTAHOBKHM Tepeadayae neperiis pu3uKiB i BHECEHHS KOPEKTUB y ICHYIOUHi M1aH abo
po3poO0ieHHs1 HOBOro BapianTta Jid. Ha BinMiHy BiJ MeToxy HallMEHIIMX KBaJapaTiB abo METO1y
MaKCUMaJIbHOI TMPaBAOMOIIOHOCTI, $KI BPaxOBYIOTh JIMIIE BUMIPIOBaJIbHY 1H(OpMAIio, 10
HAQ/IXOJUTh B IPOLEC] MPOBEACHHS MOTOYHOTO EKCIEPUMEHTY, MOPIBHSIBHUN aHali3 MOMepeaHiX
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JAHUX Ta MOTOYHOI CUTYaIlll HaiOUIbII aIeKBaTHO MOXKe OyTH BUKOHAHUN METOJOM MaKCUMaJIbHOI
armocTepiopHOi HWMOBIPHOCTI, SKWHM JUISL OI[IHIOBAaHHS IapaMeTpiB CTaHy IUHAMIYHOI CHCTEMHU
BpaxoBye anpiopHy iH(opMario mpo i napameTrpu. Sk BimoMo, BiH 0a3yeTbcsi Ha OA€CiBCHKOMY
MiAX0Mi 1 3HAXOAWTh 3HAUEHHS MapaMeTpy, IO MaKCHUMI3ye armocTepiopHy HMOBIPHICTB, TOOTO
3HAXOAWTh HAHIMOBIpHIIII 3HAUEHHS ITapaMeTpiB, OepydH J0 yBaru sk AaHi MOTOYHOI 0OCTaHOBKH,
Tak 1 anpiopHi 3HaHHS. OHAK HOr0 €EKTUBHICTh 3aJICKHUTH BiJ] IPABIIIBHOTO BHOOPY anpiopHOTo
PO3IIOITY, @ TAKOXK BiJl OOYMCITIOBAIBHUX MOXIIMBOCTEH JUIsl ONITUMI3allii CKIIaHUX Moenei [8].

OOcTaHOBKa 3MIHIOETHCS HENIHIHHO, HEBEIHMKA 3MiHA TIOJIOKEHHS TPOTUBHUKA MOXE
CIPUYUHUTH paJuKaibHI Hachiaku. BTpata mo3umiii BHACIIAOK BOTHEBOTO BIUIMBY MPOTHBHHUKA
MOK€ BIJIKpUTH (PJIaHT, CTBOPUTH 3arpo3y IpOpHBY, MOSBA HOBUX BOTHEBHX 3aCO0IB y NMEBHOMY
pailoHi, HaBITh TUMYACOBO, MOX€E 3MIHUTH OajlaHC CUJI 1 BIUTMHYTH Ta TEMIT HACTYIy, Ae31H(opmaris
a0o0 BIJCYTHICTh TOYHUX JaHUX PO MPOTUBHUKA MOXE MPU3BECTH 10 XMOHOTO YXBaJICHHS PIIICHb.

Takum 49uHOM, TparHeHHs 0 CTaOLILHOCTI MPOTHO3Y OMNEpPAaTUBHOI OOCTaHOBKH
O0OYMOBIIIOETHCSI THUM, IO JaHi, SKi HAAXOISTH 10 OpPTaHy YIpPaBIiHHS OIEPATUBHO-TAKTUYHHM
YTPYIIOBaHHSM, MOKYTh MaTH (pparMeHTapHHiA a00 CyNepew MBI XapaKTep, 3SMIHIOBATHACH IIIBUIKO
1 Herepe10auyBaHo, TAKOK He BC1 (PAaKTOPH MOKIIMBO TOYHO BUMIPSITH UM BpaxyBaTu. SIKII0 MPOTrHO3
HeCcTallTLHUMN, TO HABITh HE3HAYHI 3MIHH BUX1IHUX JIAHUX OyIyTh MPUBOIUTH JI0 PAIUKAIBHO PI3HUX
nporHo3iB. [le poOuTh mIanyBaHHS A HEHAIIMHUM 1 MOXKE TIPU3BECTH /10 MOMIIIOK. CTabuTbHUIM
MIPOTHO3 O3HAYae€, 10 KOMAHIUPH 1 mTad OyIyTh YXBaJIOBAaTH PIILIEHHS Ha OCHOBI I'apaHTOBAHUX
OLIIHOK, a HE MOCTIMHO MeperjsiiaTi MIaHu, IPU [IbOMY 3a0€31e4y€eThCs MOCIIIOBHICTh Y J15IX HaBITh
B YMOBax HEBU3HAYECHOCTI, MEHIIIE Xa0Cy MPU YXBAJICHHI pimeHs [9].

[lepeBaramMmu MeTOy MaKCHMaIbHOI alOCTEPIOPHOI HMOBIPHOCTI € MOKJIMBICTh YpaxyBaHHS
0araTo4rcesbHOI KiJTbKOCTI HEBU3HAYCHUX MHOKHUKIB OTIEPaTUBHOI 0OCTAHOBKU:

BpaxyBaHHs anpiopHoi iH(opmariii, monepeaHix 3HaHb, BXKE BIJOMUX CTATHCTHYHUX JIAHUX,
THUTIOBUX CIIEHAPIiB PO3BUTKY 0OCTAHOBKH, IMOBIPHICHUX MOJICJICH MMOBEIIHKH MPOTUBHUKA Ta CBOIX
MiIPO3AUTIB, IHTErpyBaHHS MONEPEIHIX 3HAHD MPO CTPYKTYPY, GYHKIIIOHYBAHHS 1 MOXJIMBI PEKUMHU
poOOTH CHCTEMH, IO JO3BOJISIE TOKPAIIMTH TOYHICTH OIIHIOBAHHS, TOOTO 3a0e3reuye OuIbII
0oOTrpyHTOBaHE OIIIHIOBAHHSI CUTYaIlii,

3MEHIIICHHS MTOXHOOK OIIHKK Ta HEeCTAOUIBHOCTI, 3aBASKH PEryJIAph3arlii, Ka MpOsSBISIEThCS
yepe3 ypaxyBaHHS arpiopHOi iHpopMaIii Mpo CUCTEMY, IO “3TJIaJKye” OILIHKK 1 3armooirae ix
HaIMIpHIN 3aJIe)KHOCTI BiJl BANIAAKOBUX (PIIYKTYyalliid y JaHUX, OLlIHKA MEHII Yy TJIMBA JI0 BUMAKOBUX
a60 cy0’eKTUBHUX IOMUJIOK y BUX1THUX JAHUX, 10 0COOJIMBO BaXKJIMBO B YMOBAX, KOJIU JITaHI MOXKYTh
OyTH HETIOBHUMH, HETOUHUMH a00 CYNEepEeWIMBUMHU — SK 1€ YaCTO TPAIUIIETHCS B peabHIN OOMOBIM
00CTaHOBII;

CTIHKICTB 710 TIepeoOIaIHaHHS, OCKUIbKH BKJIFOUYCHHS alpiOpHUX PO3TOJILIIB MOXKE 3ar00IrTH
nepeobIaHAHHIO MO, HANpUKIIAA, Yy BUIMAIKaX Manoi BUOIPKH, KOJIM Maja KUIbKICTh JaHUX,
YacTOTHI METO/M YacTo “NepeHaBYaIOThCS” — TOOTO MOENb 3aHA/ATO MiNIAIITOBYETHCS Mij] HAsBHI
JlaH1 ¥ TTOraHo MpAIoe Ha HOBUX (HEB1IOMUX) JTaHUX;

THYYKICTh, 3aBASKH SIKIH METOJ MOKE€ BUKOPHUCTOBYBATHUCH JUIsl IIMPOKOrO KIacy 3ajad,
BKJIFOYAIOYM HEJIIHIMHI CHCTEMH, JIe 3AJIeKHOCTI MDK JIISIMU Ta HACIIJIKAaMH CKJIJHI i HE TpsaMi, abo
HEJIIHIHHO-TayCOBI MpOLECH, Ji¢ IIyM ab0 HEBU3HAUYEHICTh HE MiANOPAIKOBYIOTHCS HPOCTUM
HOpPMAaJIbHUM 3aKOHaM.

VYpaxyBaHHs BEIMKOi KIJIBKOCTI HEBH3HAYEHHMX MHOXHHKIB JI03BOJIsiE 3a0e3neuyBaTu
CTaOUIBHICTh MPOTHO3Y, OCKUIBKU BiH 3MEHINYE 3aJI€KHICTh PE3yJIbTaTy BiJ] KOJMBaHb OKPEMHUX
¢axTopiB 1 B Takuil cnocid GpopMmye y3araiabHEHY OLIHKY cTaHy. ToOTO MeToJ He MpocTo “o0upae
HalliIMOBIpHIIIMI BapiaHT”, a MIiHIMI3y€e 4YYyTIMBICTh NPOTHO3Y 0 (QIyKTalid B OKpEeMHX
HEBU3HAUYEHUX Napamerpax. UuM Oijbllle MHOKHUKIB BPaxXxOBYETbCS MPABUIBHO, TUM CTIHKIIIUM
crae pesynbraT. KoxkeH Takuil (akrop Moxe MOTEHIIIHO CHJIBHO 3MIHHUTH MPOTHO3, aje METOJ
iHTerpye iHdopMarito i KHMOBIPHICHO “3Ti1a/Kye’” BIJIMB OKPEMUX HECTaOLIbHUX (DAaKTOPIB, 3aBISIKH
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YOMY MPOTHO3 CTA€ CTIHKILIINM 10 3MiH B OKPEMHX JTAaHHX, TOCATAIOTHCS YMOBHU MOT0O CTaOUTbHOCTI.

PazoMm i3 TuMm, cimig BpaxyBaTH, IO METOJ € YyTIUBUM JIO BHOOpY arpiopHOTO PO3MOJILTY,
HETPaBUIBHUI BUOIp SKOTO MOXKE HETaTUBHO BIUIMHYTH Ha TOYHICTh OLIIHKH, SIKIIO BiH HE BIAMOBIiIa€
TIMCHOCTI, OTPUMaHi OI[IHKY MOXYTh OyTH 3MIIIEHUMH.

PesyabTaTn Ta o6roopennsi (Results and Discussions)

YV psji BUNAAKiB PO BEKTOP OLIHIOBAHUX IapaMeTpiB X, Ile 10 MPOBEJECHHS MOTOYHOIO
eKCTIIEPUMEHTY € JIOCTaTHbO BH3HAuUEHa ampiopHa iHdopmaris. Y HamoMy BHUIIAIKy BEKTOPOM
OLIIHIOBAHUX MapaMeTpiB Oyze Hadip KIOUOBUX XapaKTEPUCTUK OOCTAaHOBKH, sIKl MOTPIOHO 3HATH Ta
OLIIHUTH JJISl YXBaJIEHHS €(QEKTHUBHOI'O DPILIEHHS: B1JIOMOCTI PO NMPOTUBHMKA, CTAaH CBOIX BIHCBHK,
XapaKTEPUCTHKA MICIIEBOCTI, METEOOOCTAaHOBKA, OIlIHKA 1HPPACTPYKTYpHU 1 JIOTICTUKU ToIo. [[to
nonepeaHio iHpopMallito HE0OX1THO BpaxoBYBaTH MpH 0OpOOIEHH] pe3yJIbTaTiB BUMIPIOBaHb, SIK1 €
HOCISIMH arocTepiopHoi iH(popMarlii.

KopexTHe BpaxyBaHHS arpiopHoi iHpOpMaILil PO mapaMeTpH, 110 OLIHIOIOTHCS, 103BOJISIOTh
KOMITIEHCYBAaTH CUCTEMAaTUYHE 3MIIIEHHS OLIHOK, 1110 BUHUKAE B IEIKUX BUIAIKaX IPU BUKOPUCTAHH1
METOy HAafMEHIITNX KBaIpaTiB a00 METO Iy MaKCUMAaJIbHOT TTpaBAoNoAi0HOCTI. [le MoXkIMBO nocsrtu
B MEXax METOJy MaKCHUMAaJIbHOI anocTepiopHOi iIMOBIpHOCTI. MeToJl 3cyBa€e OI[IHKY A0 HaWOUIbII
MPaBJIOTIOIIOHOTO apiOPHOTO 3HAYECHHS, [0 3MEHIITy€e 3MileHHs. Hampukiias, 3 MeToo JOCATHEHHS
TOYHOCT1 KOOPJMHAT [Tl OI[IHKA OyJie 3MillleHa 10 pailoHy, Ik BBaXKaeTbCsA HaOUIb I IMOBIPHUM
Ha OCHOBI pO3BiIJaHUX a00 MMOBIPHOCTEH, 110 € BaXKJIMBUM B CHCTEMax YIPaBIIiHHSA, A€ PIIICHHS
3aJIe’KaTh BiI TOYHOCTI OIIHKH mapameTpis [10].

3 MeTOI OIlIHIOBAaHHS IapaMeTpiB €(PEeKTUBHOCTI YXBaJCHOrO0 PINICHHS Ha OCHOBI
CIIOCTEPEXKEHb Ta 3 ypaxXyBaHHAM HEBHU3HAYEHOCTI Y BHMMIPIOBAHHSIX PO3IVISHEMO arocTEepiOpHY
IIITBHICTD PO3MOJIUTY MapaMeTPIB CUCTEMH YIIPABIIHHS ONMEPATUBHO-TAKTUYHOTO YTPYIIOBAHHS.

[TpunycTumMo, Ma€EMO CUCTEMY YMOBHHUX PIBHSHb:

7 =U(X,,0) +h o)
13 3aJJaHUM PO3TIOJIIJIOM BEKTOPA MOXMOOK BUMIPIOBAHb:
h e p(R). ) 2
Kpim Toro, Hexaii MaeMO IIUIBHICTB PO3MOALTY IMOBIPHOCTEH BEKTOpa X!
Xo € P(Xo). ©)

HeoOximno B ymoBax 3amavi (1-3) onTUMaabHUM YHMHOM BH3HAYUTH OIlIHKY )?06 BEKTOpa
HEBiIOMUX mapameTpiB. 3 Ii€l0 METOI NPEACTABUMO YMOBHY LIIILHICTH iMOBipHOCTEH X, micis
oTpuMaHHs BUOipku Z 3a hopmyioro Baeca

P(XO/Z_) = kP(Xo)f(Z_iXO)' 4)

e k= f(k()?o)) P(Xo)f(Z; Xo)dXy)™! — HopmyBanbHuii Koe]illieHT, SKUIi He 3aI€KUTh Bif

BekTopa X,.
OyHKIIis (4) € anocTepiOPHOIO LMIUIBHICTIO PO3NOILTY iMOBIpHOCTEH (pHcC. 1), TOOTO:
0

_ X
P (Xo) =P 7 .

Meton 00pobeHHs pe3ybTaTiB BUMIPIOBaHb 13 JOTPUMAHHIM YMOBU

N

Pac()?oii ) = max(XO)Pac()?O) (5)

(%o}
€ METOJIOM MaKCHUMaJIbHOI allOCTeP1OPHOi IMOBIPHOCTI.
KpurepieM sIKoCTi MeTOIa € BEJIMYMHA allOCTEPIOPHOT ILTBHOCTI PO3MOLTY IMOBIPHOCTEH

f(Xo; 7) = Pie(Xo). (6)

210


https://portal.issn.org/resource/ISSN/2786-9318
https://portal.issn.org/resource/ISSN/2786-9326

ISSN (print): 2786-9318
ISSN (online): 2786-9326

The Central Research institute
of the Armed Forces of Ukraine
Military Science. Vol. 4 No.1 (2026)

CucreMa excTpeMalbHUX PIBHSHD A5 QYHKLIT (6) 3 ypaxyBaHHSIM piBHOCTI (4) 3anmuCyeThCs
Y BUTJISLIL:

ap(%,)|' 4f(Z: %)
0 0
2% £(Z: %) + P(X,) =0 (7)
dXo dXO

3aBIAKM JTOJATKOBMM YJICHAM JlaHI DPIBHSAHHS HE BHUPO/KYIOTHCS Y BHIQJAKY JIHIHHOI
3aJIe)KHOCTI YaCTKOBUX MOXIIHUX BiA (QYHKIIT IpaBAONOiOHOCTI 32 TapaMeTpaMHu, IO OI[IHIOIOTHCS.
Takum 4YUHOM, JIIKBIIY€ThCS HEBH3HAYCHA CHUTYAIlis, sSIKa BUHHUKAE y TaKOMY BHIIQJKy B METOII
MaKCHUMaJIbHOI MPaB0NoA10HOCTI.

V_—.__.___

pIm——FA—————
A

>
&

Pucynok 1. ®yHkI1is armocTepiopHOi MIITFHOCTI PO3MOALTY IMOBIPHOCTEH

BekTop 6a€ciBChKHX OL[IHOK € BUIIAIKOBUM SIK 33 PaXyHOK BEKTOpa Z, TaK i 32 paXyHOK BEKTOpa
Xo, AKHMI HAJIEKUTH IIPOCTOPY ANpPiOPHUX 3HAYEHb BEKTOpAa X. Y 3B’A3KYy 3 MM ONTUMAJILHICTH
0acCiBCHKUX OLIHOK MOYE PpO3IIsSgaTHCh a00 Ha mpoctopi Y. Z, abo Ha N0OYTKYy MPOCTOPIB
K(X,) Y Z. V nepmoMy BHNAJKy ONTUMAIbHICTH OLIHOK Oy/le YMOBHOI 200 ONTHMAJBHICTIO B
CMHUCJII MaKCUMaJbHOI TPAaBAOMOMIOHOCTI. Y JIpyromMy BHUIAAKy ONTHUMAIBHICTH OIIIHOK Oyne
0e3yMOBHOIO 200 ONTUMAJILHICTIO B CEPETHHOMY.

ArmnpiopHa iH(oOpMalis MPO MapaMeTPH, IO OIIHIOITHCSI, BHUKIUKAE 3MIIICHHS OI[IHOK
BIIHOCHO MIMCHUX 3HAY€Hb MapaMeTpiB, 110 OI[IHIOIOThCA. ToMy 0aeciBCbKi OLIHKH B YMOBHOMY
CMUCIII OKa3YyIOThCS 3MIIIEHUMHU HaBITh TOJIl, KOJIM MaKCHUMAaIIbHO MPaBAOINOAi0H] OLIIHKH OyAyTh HE
3MILEHUMU.

HasiBHicTb 3MillleHHS y 6a€CIBCHKHX OILIHOK II[e€ HE 03HAYa€ 3HIKEHHS iX TOYHOCTI OPIBHSHO
3 OLIHKaMU MaKCUMaJbHOI MpaBaonoAiOHOCTI. SIKIO0 y BUMipax € CHCTEeMAaTH4YHA MOMMJIKA, TO
3MIIIEHHA 3a paxyHOK ampiopHoi iH(opMalii MOXXe KOMIIEHCYBAaTH 3MIIIEHHS 3a PaxyHOK
CUCTeMAaTUYHOI CKJIaJIOBOi TOMUIIKHA BUMIPY.

baeciBcbki OIIHKH, AJIS SIKUX MaTeMaTHYHE OYiKyBaHHs B 0€3yMOBHOMY CMHCII 30iraeThCs 3
BEKTOPOM amnpiOpHUX MAaTEMATHYHUX OYIKYBaHb TAPAMETPIiB, WO OLIHIOIOTLCA, My , HA3BEMO
HE3MIIIEHUMU B CEPEAHBOMY.

3a aHazoriero 3 iHpopmauiiHO MaTpuleo Dimepa MOXKXIMBO BBECTH MaTPHUIO A QYHKIIT
P.(X,) = P(Xy/Z). Toni OaeciBcbKi OIIHKM, fKi MalOTh CBOECIO KOBApial[ifHO MAaTpHIIEIO
MAaTPUIIO, 3BOPOTHY 0 BBEAEHOI MaTpuIli, Oy IyTh HA3UBATUCH CYMICHO €()EeKTHBHUMHU, BiIIOBITHO,
B CEHCl MaKCUMAIbHOI IPAaBIOMOIOHOCTI 200 Y CepeTHhOMY.
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BucnoBok (Conclusion)

Y 0oiioBili OOCTaHOBIII PIIICHHS 3aJ€XKaTh BiJl BEJIMKOI KUTBKOCTI 3MIHHUX: KUTBKOCTI
0c000BOT0 CKJIaTy Ta HOTO MOPAJIBHOTO CTaHy, TEMITIB POCYBAHHS, IIOTO/IM, XapaKTePy MiCIIEBOCTI
TOIIO0. ATIOCTepIOPHHIA MIAXiA O3BOJISIE 00’ €AHATH 111 CKJIaIHI (PaKTOpH B €MHY MOJAEIH YXBaJCHHS
piteHHs 0e3 HeOOX1THOCTI JKOPCTKOTO CIPOIICHHSI CUTYyaIlii. Mo1eh J03BOJISIE OHOBIIIOBATH OLIIHKY
CTaHy yrpyHOBaHHS 3 ypaXyBaHHAM HOBHUX CIIOCTEPEKEHb, IPABMUIBHO MOBOJAUTHUCH 13 HETIOBHUMH,
UIYMHHMH Ta CYHEPEWIMBUMU JAHHUMH, aJ[aTHBHO MIEPEOIiHIOBATH MMOBIPHOCTI PI3HUX BapiaHTIB y
peanbHOMY dYaci, BH3HAUaTH, ¢ HAWOUIBII JOUITBHO MOCHIMTH OOOpPOHY UM CKOHIIEHTPYBATH
pe3epBu.

[1ig yac ouiHIOBAaHHS CTaHy MiIPO3ALIIB, PECYPCIB, JiHIHN 3B 3Ky a00 aKTHUBHOCTI POTUBHUKA
METO/]1 all0CTEPIOPHOI HIMOBIPHOCTI “10BIpsi€” HE JIUIIE TOTOYHUM JIaHUM PO3B1JIKM UM MOHITOPHHTY,
a W BpaxoBye IMONEpEIH] 3HAHHS PO TUIIOBY IOBEIIHKY HPOTUBHHUKA, B1IOMI OCOOJMBOCTI
MICLIEBOCTI, TAaKTHUKy 3aCTOCYBaHHS MiJIPO3JALTIB. SIKIIO pO3BiANaHI MPO PO3MILICHHS CHII
MMPOTHUBHUKA YAaCTKOBO CYIEPEWIMBI, CHCTEMa OI[IHIOBaHHS HE 3pOOHUTH PI3KUX BUCHOBKIB JIMIIIE HA
OCHOBI HOBHUX JaHUX, a ‘“30ayiaHcye” iX BIAMOBITHO JO TOTO, IO BIiIOMO MPO THUIOBI MIA0JIOHHU
pO3MilIeHHsT cuJl y MOAIOHMX cuTyauisx. lle 3MeHIIye MMOBIPHICTH MOMMJIKOBOI KiacH@ikarii
00CTaHOBKM a00 yXBaJ€HHS PU3UKOBAHMX pINIEHb HA OCHOBI BHIIAJKOBUX YH Cy0 €KTUBHO
CIOTBOPEHMX MOB1IOMJICHb.

JlocArHEHHSI THYYKOCTI pe€aKilii LUKy YNpaBlIiHHS Ha MHOKHMHHI HEBHM3Hau€H1 (akTopu
orepaTHUBHOI OOCTAaHOBKM Iependayvae IIBHJAKY aJanTaliio, OaraTOpiBHEBMM aHali3 pPU3HKIB,
iH(popMalLliliHy IepeBary Ta aJanToBaHl AITOPUTMH YIIPABIIHHSA, 10 JO3BOJISIE MIHIMI3yBaTH BTPaTH,
e(heKTHBHO PO3MOAUIATH PECYPCH Ta 30epiraTH iHIIaTUBY B TUHAMIYHOMY CEPEIOBHUII OOMOBUX JTii.

Takum unHOM, 3a0€3MeuyeThCsl THYUYKICTb CHUCTEMHU YIIPABIIHHS ONEPaTUBHO-TAKTUYHUM
YIPYIIOBaHHSIM 3a PaxyHOK MiJBUIICHHS CTIHKOCTI OIIIHOK CHUTYyallii Ta HaAIMHOCTI YXBaJCHUX
pillieHb HaBITh 32 YMOB BUCOKOT HEBU3HAYECHOCTI i HETTOBHOTH JaHHX.

Pexomenaanii (Recommendations)

BukopucranHs 3amponoHOBaHOI MOJIENI € JOIIIBHUM JIsi 00’ €KTUBHOI OIIHKK WMOBIPHOCTI
YCIIXy pI3HUX CIEHapiiB Ha OCHOBI JOCTYHHOi po3BiAyBasibHOI iH(popMarliii. dopMyBaHHS
KOMITPOMICHHMX BapiaHTIB pillleHb nependavyae moOy 0By JEKUIbKOX aIbTePHATUBHUX TUIAHIB MiH 13
PI3HUM pIBHEM PH3HMKY Ta PECYpCHHX BHTpAT. J[JIs KOXKHOTO TUIaHy PO3pPaxOBYEThCS MaKCHMallbHA
amocTepiopHa HMOBIPHICTh YCHIXY 3 YpaxyBaHHSIM HEBU3HAYCHOCTEH ONEPaTHBHOT OOCTAHOBKH, JTii
MPOTHBHUKA, JIOTICTUKH, TMOTOAHUX yMOB TOIO. MaTpudHa OIiHKa e()EeKTHBHOCTI 3a0e3reuye
Bi3yasri3allifo BapiaHTIB pillIeHb 33 KPUTEPISIMU “BUTPATH PECYPCiB — KMOBIPHICTh yCHIXy’’, IO A€
3MOTY IMIBHJIKO ¥ 00 €KTHBHO BHSIBJISTH KOanOMiCHe pimenns. KommpomicHum piH_IeHHSIM €
HalBUINA BiJIHOCHA aHOCTepIOpHa I/IMOBlpHICTL YCIIiXy 32 YMOBH JIOITyCTUMHX BUTpAT pecypcm

3aHpOBaI[)KeHH}I TUHAMIYHOT MOJIeNi, sIKa J03BOJISIE OHOBJIIOBATH BUXIJIHI I/IMOBlpHOCTl y
pearbHOMY 4Yaci Ta KOPUTYBaTH HaMipH Mija yac OOMOBHX i, CIPUATUME IIBUAKIN amanTaimii Ta
ABTOHOMHOCTI B YXBaJIEHHI pIllI€Hb, 10 € BAXJIMBUM JJIs TUHAMIYHOTO OOMOBOTO YHpaBIiHHS.
[HiIIaTUBHICTH Ta AaBTOHOMISI KOMaHIUPIB CTATH KPUTUYHUM (PakTOpoM ycmixy. B ymoBax cy4yacHoi
BiIffHM KOMaHJAUPHU HU30BOTO PIBHS OTPUMYIOTH OLIbIIIE CBOOOAM B yXBaJCHHI TAKTUYHUX PIllICHb, 1€
JI03BOJISI€ MIBUIKO BIUIMBATH HA 3MiHU OOHOBOT 0OCTaHOBKHU.

Ilepexin Ha ajganTHBHI, MAaTpU4yHI Ta JAELEHTPaAIi30BaHI CTPYKTYpU YIPaBIiHHS 3HAYHO
HiABHILYE iX 00€31aTHICTh, MAHEBPEHICTD 1 CTIMKICTB, ajle MOTpedye MOJEepHI3allil cucTEM 3B’ 3Ky 1
yHOpaBIiHHS, & TAKOXK 3MIHU JOKTPUHAIBHUX IMIIXO/IB JI0 BEACHHS OOMOBUX [IiHA.

3/1aTHICTh IO MPOAKTUBHOIO YNpPaBIIHHSA CHJIAMH 1 3ac00aMH Iij 4ac MpOBEAEHHS omneparii
nependavae BUKOPUCTAHHS aBTOMATU30BAHUX CHCTEM JUTsl OTIEPATUBHOTO aHAII3Y JAHUX 1 YXBAJICHHS
pillleHb Y pealbHOMY 4aci, 3A1iICHEHHsI MaHEeBPY Ha BUIIEPEIKEHHS 3 METOI0 3a0€3MEUEeHHS KpallnX
Mo3uIlii a00 YHUKHEHHS 3arpo3, ONTUMAlbHUN PO3MOJMIT PecypciB Ha OCHOBI MPOTHO30BAHOTO
PO3BUTKY MMO/1iii, BAKOPUCTAHHS IHTENEKTYyaIbHUX CHCTEM aHai3y JJisl BUSIBIICHHS paHHIX O3HAK 3MiH
B 00CTaHOBIII Ta HETAIHOTO pearyBaHHS.
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PesynbraToM amantuBHOI peakuii € MiHiMIZamis edekry “TymaHy BiHM® 3a paxyHOK

00’ eaHanHs 1H(OpPMALii 3 pI3HUX CEHCOPIB, yIPaBIIHHS HE BTPAYAEThCS HABITH 32 YMOB aKTUBHOI i1
3aco6iB PEb mpoTuBHUKA Ta XaOTHYHUX OOMOBUX Iiil.
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A model for enhancing the flexibility of the command cycle of an operational-
tactical formation under conditions of multiple operational uncertainties
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Abstract. The relevance of the researched problem lies in the need for the further development
of the command and control system of military groupings, specifically in enhancing its capacity for
proactive actions that reduce the impact of situational uncertainties through real-time decision
adjustments. The primary mechanism for shaping and improving these capabilities is the command
cycle, within which the logic of a resilient functioning mechanism in a dynamic operational

214


https://portal.issn.org/resource/ISSN/2786-9318
https://portal.issn.org/resource/ISSN/2786-9326
https://doi.org/10.30748/%20zhups.2019.62.07
https://doi.org/10.30748/soi.2019
https://doi.org/10.34185/1562-9945-6-143-2022-04
https://doi.org/10.32851/2708-0366/2021.8.11
https://doi:10.30748/nitps.2021.42.16
mailto:vadymklymenko@ukr.net
https://orcid.org/0000-0001-9144-2362

ISSN (print): 2786-9318
ISSN (online): 2786-9326

Military Science. Vol. 4 No.1 (2026)

The Central Research institute

of the Armed Forces of Ukraine

environment is formed. Under the influence of multiple uncertainties, the command cycle becomes
dependent on its level of adaptability, takes on a nonlinear character, and requires flexible approaches
to decision-making. Adaptation of the command and control system is achieved through the practical
implementation of mathematical methods for uncertainty analysis and dynamic systems algorithms.
This enables risk evaluation, improved decision accuracy, and system adaptability to a changing
environment. Adaptation involves not only the use of mathematical tools but also their integration
into decision-making algorithms, control systems, and self-learning mechanisms. The objective of
this article is to develop a model that enhances the capabilities of the command and control system
and ensures the following: scenario modeling of environmental changes under conditions of
uncertainty by minimizing errors in the assessment of system state; resilient functioning through the
consideration of multiple random factors influencing the system state parameters and the achievement
of operational effectiveness criteria; and the introduction of a feedback subsystem to correct the
assessment of decisions based on the monitoring of key performance indicators. The article focuses
on identifying mathematical methods that contribute to the stability of forecasting the operational
environment, provide the commander and staff with the means to make decisions based on reliable
estimates, and ensure consistent actions in the presence of extensive data uncertainty. The article
employs scientific approaches that allow for real-time adjustment of the plan for deploying forces
and assets in response to changes in the operational or tactical situation. These approaches include
the re-evaluation of risks and adjustment of the existing plan or development of a new course of
action. Unlike the least squares method or the maximum likelihood method, which consider only the
measurement data obtained during the ongoing process, a comparative analysis of previous data and
the current situation can be most effectively conducted using the method of maximum a posteriori
probability. This method estimates the parameters of the state of a dynamic system by incorporating
prior knowledge about those parameters. Based on the Bayesian approach, it identifies the parameter
values that maximize the posterior probability—thus determining the most likely parameter values
by taking into account both real-time data and prior information. The main results of the article
include enhancing the adaptability of the command cycle for operational and tactical groupings,
which enables timely adjustments of force employment plans in real time. The article outlines the
characteristics that determine the capabilities of the command and control system depending on its
current state, and proposes a model for optimizing its performance by increasing the flexibility of the
command cycle under conditions of multiple operational uncertainties. Adaptation of the model to
stochastic changes in data is achieved by updating its parameters based on prior experience using the
method of maximum a posteriori probability. Proposals for making balanced and compromise-
oriented management decisions are also provided. The practical value of the obtained results lies in
the applicability of the proposed model for objectively assessing the probability of success across
various scenarios, based on available intelligence information. The formation of compromise decision
options involves constructing several alternative courses of action, each with different levels of risk
and resource expenditure.

Keywords: command cycle, evaluation of command and control system effectiveness, system
state parameters, method of maximum a posteriori probability.
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AHOTaUisl. AKTYaJbHICTh JOCIIIPKEHHS 3yMOBJIEHA 3POCTAHHSAM POJIi EKOHOMIYHUX YMHHUKIB
y 3a0e3neueHH] HallloHAIBHOT Oe3meKkn YKpaiHu B yMOBaxX IIMPOKOMACIITAOHOI BIHU Ta TPUBAJIO]
BOEHHO-TIONITHYHOI HecTabimbHOCTI. OOMEXKEHICTh PecypcCiB, BUCOKHI piBEHb HEBU3HAYEHOCTI Ta
JTMHAMIYHICTE OE3MIEKOBOr0 CEPEIOBUINA BHUMAralOTh HAayKOBO OOIPYHTOBAHHMX IIAXOJIB JO
MIPOTHO3YBAHHSI €KOHOMIYHUX MOXKJIMBOCTEH JepkaBH y cdepi 000poHH. 3a X yMOB BOEHHO-
€KOHOMIYHE MPOTHO3YyBaHHS HAOyBa€ CTPATEriyHOTO 3HAYEHHS SK IHCTPYMEHT Y3TOKEHHS
000opoHHHX TOTpPeO 13 pealbHUMH EKOHOMIYHUMH MOXJIMBOCTSIMH Ta JIOBIOCTPOKOBHUMU
HAI[lOHATBHUMH 1HTEpecaMu. MeTOl CTaTTi € OOIPYHTYBAaHHS MICIsl BOEHHO-EKOHOMIYHOT'O
MIPOrHO3YBAHHS B CHCTEMI HalllOHaJIbHOI Oe3MeKu YKpaiHu Ta BU3HAUEHHS MOro poiii i BIUIMBY Ha
3a0e3neyeHHs] 0OOPOHO3AATHOCTI JIEPKABU B yMOBAxX BOEHHO-TIOMITHYHOI HecTabumbHOCTI. [list
JOCATHEHHS TIOCTaBJIEHOI METH 3aCTOCOBAHO CUCTEMHUH 1 CTPYKTYPHO-(QYHKIIOHATBHUNA IM1JIXO/H,
METOJIM aHalli3y Ta CHUHTE3y, a TaK0X EJIEMEHTH CIIEHapHOIo N EKOHOMIKO-MaTeMaTHUYHOIro
MOJICJIIOBaHHSA. Y CTaTTi JOBEACHO, IO BOEHHO-CKOHOMIYHE TMPOTHO3YBAaHHSA € aHAIITHYHO-
MIPOrHO3HOIO MiJICUCTEMOIO HalllOHAIbHOI O€3MeKH, Ka 0JIHOYAaCHO (DYHKIIOHY€E HAa CTPATEriuHOMY
Ta OmepaliiHo-CcTpaTeriyHOMy piBHAX. BusHadeHo #oro kio4yoBi (yHKIII, OOIrpyHTOBaHO
BIJIMIHHOCTI MK NPOTHO3YBaHHSIM y MeXaX CHUCTEMH HalllOHAJIbHOI Oe3Meku Ta y TMpoleci
3a0e3meYeHHsT O0OOpPOHO3JATHOCTI JEpP)KaBH, a TaKOXK CHCTEMaTH30BaHO OCHOBHI BHUKJIHMKH Ta
OOMEKeHHSI HOro TPaKTUYHOTO 3aCTOCYBAaHHS B CYYacCHHX YMOBax. 3allpOMOHOBAHO HaNPSIMHU
BJIOCKOHAJICHHSI BO€HHO-€KOHOMIYHOTO TMPOTHO3YBaHHS, 30KpeMa MUIIXOM IHCTHUTYLIHHOT
1HTerpaIlii, BIPOBa/HKEHHS aIallTUBHUX CIIEHAPHUX MOJIETIEH 1 pO3pOOICHHS €TMHOT METOI0JIOT1UHOT
0a3u OIIHIOBaHHS BOEHHO-EKOHOMIYHOTO MOTeHIany. [IpakTidHa 3Ha9yIIiCTh pe3yJIbTaTIB MOJISTaE
Y MOKJTUBOCTI X BUKOPHUCTAHHS OpraHaMH JIEP>KaBHOI BJIAJIH ITi/1 Yac CTPATEri4HOr0, 0OOPOHHOTO Ta
OIO/DKETHOTO IUIAHYBAaHHS 3 METOI0 MIJABUIICHHS OOIPYHTOBAHOCTI YIPABIIHCHKUX PINICHD 1
3MIITHEHHS 000pOHO3aTHOCTI YKpaiHu.

Kuo4oBi cjioBa: 6e31eKoBi pu3uKH, OIOPKETYBaHHS, BOEHHA EKOHOMIKa, BOEHHO-EKOHOMIUHE
MIPOTHO3YBaHHS, OOOpPOHHE IUTAHYBAaHHS, OOOPOHO3MATHICTH JAEpXKaBU, CHUCTEMa HaIllOHATBHOL
Oe3IeKH, CTpaTeriyHe MIaHyBaHHS, YIIPaBIiHHS 000POHHUMH PEeCypcamH.

Beryn (Introduction)

BoeHHO-eKOHOMIYHE TPOTHO3YBAaHHSA € OJHUM 13 KIIOUOBUX €JIEMEHTIB CTPaTeriuHoro
yIpaBIliHHA 0€3MeK0I0 Ta 000POHOI0 JIep:KaBH, OCOOIMBO BAXJIMBHUM II€ CTA€ Y Cy4aCHUX YMOBax
mupoKoMacinTabHo1 BIHHU pocii mpoTu YKpainu. YKpaiHChKHI HAYKOBUH TUCKYPC MAKPECIIOE, M0
3IaTHICTh JEp>KaBU MPOTHO3YBATH EKOHOMIYHI Ta PECYpCHI MOKIMBOCTI O€3MEKH € KPUTHYHO
BXJIMBOIO JUia (GopMyBaHHS aJeKBaTHOI OOOpPOHHOI Ta eKOHOMIYHOi momiTuku [1]. 3okpema,
OLIIHIOBAHHS JIMHAMIKM BOEHHO-€KOHOMIYHOTO TMOTEHINaly € BaXIMWBOI CKJIaJI0BOI0 OOOPOHHOTO
IJIaHYBaHHS, OCKUIBKM BOHO BH3HA4a€ MOKJIMBOCTI JEp)KaBU pearyBaTH Ha 30BHIIIHI BUKIUKH Ta
MiATPUMYBATH TPUBAIl BIIICHKOBI omeparii [2].

[IporHo3yBaHHs, 10 TMOEIHYE EKOHOMIYHI, TIOJITHUYHI Ta BIMCHKOBI acCHEKTH, Mae
3a0e3reyyBaT CUHXPOHI3aIil0 OOOpPOHHMX MOTPEO 13 EKOHOMIYHUMHU MOXJIMBOCTSIMHU KpaiHU.
3a3HaueHe 0COOJIMBO BAXXKJIMBE B yMOBaX TPUBAJIOl BIWHU, KOJIM pecypcH OOMEXeHi, a JAuHamika
30BHIIIIHIX 3arpo3 HecTablIbHa.

VYHpoIoBXK OCTaHHIX POKIB aKTyaJbHICTh BOEHHO-EKOHOMIYHOI'O IPOTHO3YBAHHS CYTTEBO
3pocia y 3B’S3Ky 3 TpaHC(OpPMALIEI0 XapaKTepy Cy4acHUX BO€EH, MIJBUILEHHIM POJIi eKOHOMIYHHX
¢dakTopiB y 3abe3meueHHi CTIHKOCTI JepKaBM Ta HEOOXIIHICTIO JIOBIOCTPOKOBOTO IJIaHYBaHHS
O00OpOHHHUX pecypciB. 3a LMX YMOB BOEHHO-EKOHOMIYHE NPOrHO3YBaHHsS Ha0yBa€ CHCTEMHOIO
3HA4YEHHs K IHCTPYMEHT OOIPYHTYBaHHS CTpATeTiYHUX pilleHb y chepi HAIlloOHANbHOI Oe3neKH Ta
00OpOHH.

Otxe, wmera nyOrmikamii — Hagathd OOIPYHTYBaHHS Micli BOEHHO-EKOHOMIYHOI'O
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MIPOTHO3YBAaHHSI B CHCTEMi HAlllOHAJIbHOI Oe3meku YKpaiHM Ta BH3HAYUTH HOrO POJIb y TMPOLECi
3a0e3rmeueHHs] 00OPOHO3IATHOCTI KpaiHU B YMOBAX BOEHHO-TIOJIITUIHOI HECTAOLTbHOCTI.

Metonoaoriuna ocnoBa (Methodological Framework)

Jdns  peamizamii MeTH JOCTI[DKEHHS BHKOPHCTAHO CYKYIHICTh 3araJlLHOHAyKOBHX 1
CHEIIAIbHAX METOIB Mi3HAHHS. 30KpeMa, 3aCTOCOBAHO CHCTEMHUM X1 JUIS BU3HAUCHHS MICIIS
BOEHHO-EKOHOMIYHOTO TIPOTHO3YBAaHHS B CHCTEMi HAILlIOHAJIBHOI Oe3meku YKpaiHW; CTPYKTypHO-
byHKIiOHANBPHUI aHami3 — s igeHTudikanii QyHKIi TporHO3yBaHHS Ha CTpPATETIYHOMY Ta
OTIEPATUBHO-CTPATETIYHOMY PIBHSX; METOJIU aHATI3y W CHHTE3y — JJIsl y3araJbHEHHsS HayKOBHX
I1JIXO0/1IB 1 HOPMATHUBHO-TIPABOBUX 3acal.

Tako BHKOPHCTAaHO €JIEMEHTH EKOHOMIKO-MAaTeMaTHYHOTO Ta CIIEHapHOTO aHamizy, Mo
J03BOJIMJIO OLIHUTH TPUKIAJHUN BIUIMB BOEHHO-EKOHOMIYHOTO IIPOTHO3YBaHHS Ha MPOIECH
000POHHOTO IJIAHYBAHHS B YMOBaX HEBU3HAUYEHOCTI Ta BOEHHO-TIOJITUYHOT HECTAOUTLHOCTI.

PesyabTaTu (Results)

BoenHo-eKOHOMIYHE TPOTHO3YBAHHS 32 CBOIM 3MICTOM 1 METOJIOJIOTIE0 HAJIEKUTD J0 CUCTEMHU
HaI[lOHAJIbHOT Oe3neKku sK ii aHaJITUYHO-NIPOTHO3HA CKJIa/J0Ba, BOJAHOYAC 32 (PyHKIIOHAIBHUM
MIPU3HAYCHHSIM BOHO O€3MOCEPETHBO CIIPSMOBaHE Ha 3a0e3TMedueHHs] 000pOHO3IaTHOCT1 KpaiHHu.

VY3araii, BOEHHO-CKOHOMIYHE TIPOTHO3YBaHHS MOXKHA pO3IIISAIATH SK YAaCTHHY CHCTEMHU
HaIioHaTbHOT Oe3neku. [Ipw mboMy 3a3HaueHe MPOTHO3YBaHHS Tepen0adac BUKOHAHHS HU3KH
3aBJaHb, a CaMe: aHalli3 TOTOYHOIO CTaHy BOEHHO-CKOHOMIUHOTO IIOTCHIlIATy, OI[IHIOBaHHS
PECYpPCHHX MOXJIMBOCTEH JepKaBU, aHaJl3 TPAEKTOPIH PO3BUTKY E€KOHOMIUYHHX Ta BIMCHKOBUX
MMOKa3HUKIB, a TAKOX MOOYAOBY CIICHAPIiB PO3BUTKY MOJIN 3 ypaxyBaHHSM PI3HOMaHITHUX PU3HKIB.
['omoBHa MeTa Takoro MPOTHO3YBAHHS IMOJIATAE Y MIATPUMIL MPUUHATTS PIIICHh HA CTPATETIYHOMY
piBHI nepxkaBu. lle BigmoBimae 3araJbHOMY MIAXOMYy, /1€ TPOTHO3YBAHHS PO3IIISIAETHCA SIK
IHCTPYMEHT TiJBHUINECHHS 1H(OPMAIIIHHOI Ta CTPATETivYHOI CIIPOMOKHOCTI KpaiHU IS 3aXHCTY
HalllOHAJTBHUX 1HTEpeciB [3].

ToOTo Ha TEOPETHKO-METOJOJOTIYHOMY PIBHI BOEHHO-CKOHOMIYHE TIPOTHO3YBaHHS €
€JIEMEHTOM CHCTEMH HaI[lOHaJbHOI Oe3MeKU, OCKIIbKH:

MO-TIepIlie, OXOIIII0E EKOHOMIUHY, BOEHHY, PECYpPCHY Ta MOJITUYHY CKJIaJI0B1 O€3MeKH;

Mo-/Ipyre, BUKOHYE (YHKIIFO MPOTHO3YBAaHHS 3arpo3 1 pHU3HWKIB, IO € 0a30BOI0 (YHKIIIEIO
CHCTEMM HaI[lOHAJBHOT O€3MeKH;

MO-TpeTe, 3a0e3Meuye cTpaTeriyHe TUIaHyBaHHS Y JOBTOCTPOKOBOMY BUMIDI;

M0-4eTBEPTEe, OPIEHTOBAHE HA 3aXKMCT HAIIOHAJILHUX 1HTEPECIB, a HE JIUIIE 30POWHUX CHIIL.

Y 1uboMy CeHCi BOEHHO-€KOHOMIYHE MPOTHO3YBAHHS CIiJ PO3TISAAaTH SK aHAIITUYHO-
MIPOTHO3HY MiJICUCTEMY HalllOHAIBbHOI Oe3neku YKpainu, 1o 3abe3nedye HayKOBO OOIPYHTOBaHY
MirOTOBKY CTPATEriuHUX pillieHb y cdepi 3aXUCTy HalllOHATbHUX 1HTepeciB. Pa3om i3 THM, 3 MO3UIIii
CUCTEMHOTO X0y, BOEHHO-€KOHOMIYHE TPOrHO3YBaHHSA 3a0e3Ieuye TaKe:

IHTerpario eKOHOMIYHOI Ta BOEHHOI CKJIJI0BUX HaIllOHAJILHOT OC3ICKH;

MIPOTHO3YBAHHS PECYpCHUX, (PIHAHCOBUX 1 BUPOOHHUMX MOXKJIMBOCTEW JIEp>KaBU B yMOBax
BHYTPIIIHIX 1 30BHIIIHIX 3arpo3;

BUSIBJICHHS E€KOHOMIYHHMX OOMEXEHb Ta PH3HUKIB, 110 BIUIMBAIOTh HAa 3JATHICTH JEepiKaBU
rapaHTyBaTH Oe3MeKy.

Cepen kmouoBUX (YHKIII, SKIi BHUKOHYE BOEHHO-€KOHOMIYHE TMPOTHO3YBAaHHS y MEXKax
CUCTEMH HalliOHAJIbHOT O0e3MeKH, MOKHA BUIIJTUTH TaKi:

iHpopMalifiHO-aHAIITUYHA — OCKUIbKM BOEHHO-€KOHOMIYHE IPOTHO3YBaHHs mependadae
(dopmyBaHHs 6a31 JaHUX 1 AHATITUYHUX OLIIHOK;

MIPOTHOCTUYHA — BOEHHO-EKOHOMIUHE TIPOTHO3YBAHHS BH3HAYAE MOXIIHBI ClIEHApii pO3BUTKY
BOEHHO-EKOHOMIYHOI CUTYaIIii;
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noTepeKyBaibHa — 3aBUACHO BUSIBIISIE 3aTPO3U EKOHOMIYHIH 1 BOEHHIHN CTIMKOCTI;

CTpaTeri4YHO-00T pyHTYBaJIbHA — MIATPUMKA JIeP>KaBHOI NOJITHKH y cepi Oe3neKu.

Taxkum 9nHOM, y CHCTEMI HalliOHAJIBLHOI Oe3MeKH YKpaiHi BOEHHO-EKOHOMIYHE ITPOTHO3yBaHHS
€ 3ac000M Y3TOJUKCHHS HALlIOHAJBHHUX IHTEPECIB 13 peaJbHUMH €KOHOMIYHHUMH MOKIUBOCTSIMHU
nepxaBu. Kpim TOro, y KOHTEKCTI HAI[iOHAIbHOI O€3MEKH MPOTHO3YBaHHS Ma€e (yHIaMEHTAIbHUI
BIUTUB Ha (popMyBaHHS 000POHHOI MOJIITUKH, OCKUTEKH JJO3BOJISE aTaTYBAaTH EKOHOMIYHY ITOITUKY
710 ToTped cexTopy Oe3neku i 00OPOHH, CIIPUSIOUYN TOBIOCTPOKOBIN CTIHKOCTI AepKaBHUX (iHAHCIB
i pecypcHoi 6a3u. OTKe, BOEHHO-€KOHOMIYHE IMPOTHO3YBaHHS MOXE BUCTYNATH 1HCTPYMEHTOM
PECYpCHOTO Ta €KOHOMIYHOTro 3abe3nedeHHs: OOOpOHHOI MOJITHKUA KpaiHu abo 3abe3redyeHHs il
000POHO3/IaTHOCTI.

V3aramni, 000pOHO3JATHICTh JEPKAaBU — 11€ 3JaTHICTh €(PEKTUBHO BIAOUTH 30BHIIIHIO arpeciro
Ta 3a0€3MeYnTH 3aXHUCT HalllOHATHHUX IHTEpEeCiB. Y IbOMY MpOIeCi MPOTHO3YBAHHS BIIIrpae
MIPaKTUYHY pOJIb, OCKUIBKM BHM3HAua€ OIO/DKETHI IMPIOPUTETH, OIIHIOE MOTpeOU B OOOPOHHHUX
BUTpaTax 1 pEeCcypcH, a TaKOX JIO3BOJIE€ OI[IHIOBAaTH JOBFOCTPOKOBI TpPEHIU Yy BIHCHKOBO-
MIPOMUCIIOBOMY KOMITJIEKC1, EKOHOMIUYHUX TTOKa3HUKAaX, IHHOBAIISAX 1 COMIAIbHUX acmekTax [4].

Tobro y mpomeci 3abe3nedeHHsT OOOPOHO3ATHOCTI YKpaiHM BOEHHO-EKOHOMIUHE
MIPOTHO3YBAHHS Ma€ TNPUKIATHUN Ta (YHKIIOHAIBHO OpIEHTOBAHUN XapakTep, OCKIUIbKU
0e3rmocepeIHbO BIUTMBAE HA (DOPMYBaHHS OOOPOHHOTO IMOTEHITIATY.

Ha BimMiHy BiJl 3araJbHOCHCTEMHOTO PIBHS HaIllOHAJIBHOI O€3MEeKH, BOEHHO-EKOHOMIUHE
MIPOTHO3YBAHHS 3aJUid 3a0e3Me4YeHHs] 00OPOHO3/IaTHOCTI KpaiHM Mae OUIbIl KOHKPETHUH 00’ €KT
(30poiiHi CWJIM Ta IHII CKJIAJOBI CEKTOPY OOOpPOHH), OpI€HTOBaHE HAa TPUUHATTS MPAKTUIHUX
YIPaBIIHCHKUX PIIEHh Ta TICHO TOB’si3aHE€ 3 OOOPOHHWUM IUTAHYBaHHSAM (y TOMY 4YHCHTI 13
OIO/DKETHUM Ta TIPOrPAMHO-IITEOBUM).

Omxe, Ha TPUKIAAHOMY PIiBHI BOEHHO-€KOHOMIYHE TIPOTHO3YBaHHSA Oe€3MocepeHbO
CHpPSIMOBAHE Ha!

oOTpyHTYBaHHS 00CATIB 1 CTPYKTypH OOOPOHHUX BUTPAT;

OLIIHIOBAHHS MOKJIMBOCTEH BOEHHO-TIPOMHCIIOBOTO KOMIIJIEKCY;

MIPOTHO3YBaHHS MOTPEO CEKTOpy Oe31neku 1 000POHH B pecypcax;

BH3HAYEHHS CKOHOMIYHHMX MEX 1 CTIHKOCTI 0OOOPOHHHX 3yCHJIb Y CEPEIHBO- Ta TOBIOCTPOKOBIN
MePCIEKTHRI.

Crig 3a3HaYUTH, IO CYyYaCH1 IOCIIIIPKEHHS JTOBOIAThH: €KOHOMIYHUM MOTEHIIal 0€31ocepeIHbO
BIUIMBAaE Ha OOOPOHHI BUTPATH Ta E€KOHOMIYHY CIIPOMOXKHICTh KpaiHM MIATPUMYBATH TpUBAII
BilicbkoBi mii. Ile o3Hauae, M0 MPOTrHO3YBaHHS BUTPAT Ta IXHIM B3a€EMO3B’S30K 3 €KOHOMIUHHUM
3pOCTaHHAM MalOTh BPAaXOBYBAaTHU SIK KOPOTKO-, TaK 1 JOBTFOCTPOKOBI €(EeKTH Ha HAI[lOHAJbHY
€KOHOMIKY, 000pOHHY ITPOMHUCIIOBICTh Ta IHBECTHULII] B IHHOBAIIi.

KpiMm TOro, iIHCTpyMEHTH €KOHOMIKO-MAaTeMaTUYHOI'O MOJICIIIOBAHHS, BKIIFOYHO 31 CIIEHAPHUM
aHaJli30M, perpeciiHUM MOJEIIOBAHHSAM Ta IMITALIMHUMU MOJENISAMH, MOXYTh OyTH €(pEeKTUBHO
3aCTOCOBaHI JJIsi OIIHIOBAaHHS JAMHAMIKM BOEHHO-EKOHOMIYHOI'O TMOTEHI[aly 3 YypaxyBaHHSIM
30BHINIHIX PU3HKIB 1 HEBU3HAYEHOCTEH [5].

OTxe, BOEHHO-€KOHOMIYHE TMPOTHO3YBaHHA  OJHOYAacCHO  (YHKI[IOHye€ Ha  JIBOX
B3a€EMOIIOB’ I3aHUX PIBHSAX:

CTpaTEriuyHOMY — Y CKJIa/li CHCTEMU HAIllOHAIBHOI O€3MeKH;

orepariifHo-CTpaTerivHoMy — Mij yac 3a0e3neueHHs: 000POHO3IaTHOCTI JAepKaBH.

Tobto y cucremi HalioHadbHOT O€3MEKH BOEHHO-€KOHOMIUHE IPOTHO3YBaHHS (opMmye
cTpaTeriyHe 0aueHHs! eKOHOMIYHMX MOXKIIMBOCTEH 1 pU3HKIB O€3MeKH, TOAL K y cdepi 3abe3nedeHHs
00OpPOHO3/1aTHOCTI BOHO TPAaHCPOPMYETbCA y MPHUKIAAHUN 1HCTPYMEHT peaiizaiuii 0OOpOoHHOT
noJiTHKH. KitouoBi BiIMIHHOCTI BOEHHO-€KOHOMIYHOTO NPOrHO3YBaHHS 32 OCHOBHUMH KPUTEPIsIMU
Ha JIBOX PI3HMX PIBHSX MpeACTaBIeHO B Tabu. 1.

OTxe, BOEHHO-€KOHOMIYHE IPOTHO3YBAaHHS CIIiJ] PO3TJISIATH SIK KJIIOUOBUI €IEMEHT CUCTEMHU
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HaIlOHAIBHOI Oe3nekn YKpaiHu, 1o 3a0e3nedye cTpaTeriyHy y3ro/DKEHICTh MK HalllOHATbHUMHU
iHTepecamu, OE3MEKOBMMH 3arpo3aMH Ta CKOHOMIYHUMH MOXIIMBOCTSMHU Kpainu. BopgHowac y
mporeci  3a0e3medeHHss O00OPOHO3ATHOCTI KpaiHM BOHO BHKOHYE MPHKIAAHY (YHKIIO
€KOHOMIYHOT'O Ta PECYPCHOTO 3a0e3MeYCHHSI 00OPOHHOTO IMOTEHITIAITY.

CxeMaTH4HO MiCIle BOEHHO-EKOHOMIYHOTO MPOrHO3YBAHHS B CHCTEMI HaliOHAJIBFHOI Oe3reKn
Ta HOro BIUIMB Ha 3a0e31evYeHHs 000POHO3/IaTHOCTI JIepyKaBU MPEJICTaBICHO Ha puc. 1.

Taoauusa 1. KirouoBi BiAMIHHOCTI BOEHHO-€KOHOMIYHOTO NMPOTHO3YBAaHHS HAa CTPATEriyHOMY Ta
OTEepPaTUBHO-CTPATETTYHOMY PIBHSIX

Kpurepiii XapaKTepuCTHKA BiIMiHHOCTEH
Cucrema HarionaapHa Ge3mneka 3a0e3neueHHs] 000POHO3JATHOCTI
PiBeHb CrpateriyHuii, CHCTEMHHN OnepalliitHo-CTPaTeriYHIH, TPUKJIIA THHIHA
I'opuzoHT J10Bro- i cepeiHOCTPOKOBHI CepeiHbO- 1 KOPOTKOCTPOKOBHIH
CrpsIMOBaHICTh HartioHaspHi iHTepecH 3IaTHICTB 710 000POHH
Ponp nporno3yBaHHs bazoBa crcremna (yHKIis [Tpukna Hui IHCTPYMEHT

CHICTEMA HATTIOHAJTbHOT BE3MEKM____\

besnexoBi 3arpo3u ExoHOMIYHI MOXIJIMBOCTI

BOCHHO-EKOHOMIYHUIA
[IPOTHO3

HamionaneHi iHTEpECcH

3ABE3IIEYEHHA OBOPOHO3ATHOCTI AEP2KABU

ExonomiuHe 3a0e3ne4eHHs Pecypcue 3a0e3neueHHs

OO6OpOHHUH MTOTEHIIIaT

Pucynok 1. Miciie BOEHHO-€KOHOMIYHOT'O TIPOrHO3YBaHHS B CUCTEMI HalllOHAILHOT O€3MeKH Ta
HOTro BIUIMB Ha 3a0e3eYeHHS 000POHO3IaTHOCTI ICPIKaBH

OxpeMo ci1ij] 3a3HaYUTH [IPO 3aKOHOABY1 Ta MOJITUYHI 3aca/ii IPOrHO3yBaHHA B YKpaiHi. Tak,
VYkpaiHa Mae HU3KY HOPMAaTHUBHHX JOKYMEHTIB, fKI BHU3HAUalOTh MICIle BOEHHO-€KOHOMIYHOTO
nporuo3yBanHs [6—10]. 3okpema, Ykasu Ilpesunenta Ykpainu Ta pimenHs Pagu HanioHaabHOT
6e3neku 1 000poHU nependadaroTs (HOpMyBaHHS Ta peasizalilo BOEHHOT Ta eKOHOMIUHOI MOMITHK Y
B3a€MO3B’SI3KY, 1110 € BUPIIIAIbHUM JUIS HIATOTOBKH KpaiHU 10 0O0OPOHM Ta 3a0€3MeUeHHs pecypCcHOi
CIPOMOKHOCTI 30pOMHMX CHJI 1 CEKTOPY O€3MEKH 3arajoM.

BuesasHaueHe 3akoHozaBYe mz[rpyHTﬂ 3a0e3neuyye HOPMATUBHY OCHOBY ISl IHTerparii
€KOHOMIYHUX HpOFHOBlB y cucremy CTpaTerquoro TUTaHyBaHHS Oe3neku i 060p0HI/I 110 JI03BOJISIE
MiBHUIYBATH Y3Tr0JUKEHICTh MK €KOHOMIYHUMH PILIEHHSIMHU Ta 00OPOHHUMHU MPIOPUTETAMH.

BHBUYMBIIM HUHILIHIO CHUTYallil0, MO)KHa BH3HAUYUTH IE€BHI MPOOJIEMHU Ta BUKIMKH BOEHHO-
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€KOHOMIYHOTO TPOTHO3YBaHHS B yMOBax HECTaOUIBHOCTI. Tak, OJHHUM i3 KIIFOUOBUX BUKIIHKIB €
BHCOKA HEBU3HAUEHICTh B OIIHIOBaHHI TPAEKTOPIH PO3BUTKY BOEHHO-TIOJITHYHOI OOCTAHOBKH.
HunimHs BiliHa, EKOHOMIYHI CaHKII, 3MIHM MDKHapOJHMX €KOHOMIYHHMX YyMOB 3HAYHO
YCKJIQIHIOIOTh TIO00YIOBY TOYHUX MPOrHo3iB. CIEHApHI IMiIXOM Ta IMOBIPHICHI MOJEINI CTaloTh
HE3aMiHHUMHU Yy TakuX yMmMoBax. Pa3om i3 THM, MpPOTHO3YBaHHS BUMAra€ AOCTOBIPHHX JaHUX, IO
9acTO BAXKO 3a0€3MEUMTH IiJ Yac Kpu30BUX curyanid. Kpim Toro, iHdopmariiina acumerpis y
BUTJISAI BiJICYyTHOCTI OMEPAaTUBHUX JAHUX PO MOTpeOH 30pOHHMX CHII y B3a€EMO3B’SI3KY 31 CTAHOM
MIPOMUCIIOBOTO BHUPOOHUIITBA CTBOPIOIOTH JIOJATKOBI PU3WKK HEBIAMOBIAHOCTI MPOTHO3IB
peanibHOCTI. KoopauHanis MiXk pi3HUMHU JepKaBHUMU THCTUTYIISIMU (EKOHOMIYHUMHU, OOOPOHHUMH,
(1HAaHCOBUMH) € III€ OJHUM JOAATKOBMM BHUKIMKOM. KBIHTECEHII€I0 YChOTO 3a3HAUYEHOro €
BIICYTHICTb €JIMHOI METOJIOJIOTI] OIlIHIOBAaHHS Ta TPOTHO3YBAHHS, M0 NPU3BOIUTH [0
CYINEpPEYHOCTEN y MPUHHATTI CTPATET1YHUX PILLIEHb.

OTxe, Ha OCHOBI aHAJI3Y JDKEPEII 1 Cy4aCHUX MPAKTUK MOXKHA 3aIIPOIIOHYBATH HU3KY HaNpPSMIB
YIOCKOHAJIEHHSI BOEHHO-€KOHOMIYHOTO ITPOTHO3YBaHHS, a CaMe:

1) iHCTUTYLIMHY IHTErpamio NiApO3aUTB (OpraHizaiiid, 3akiajiB, ycTaHOB( ) TOILO), SKi
BI/IMOBIZAIOTh 3@ MPOTHO3YBAaHHS Y TpoIecl crpareriyHoro IuiaHyBaHHs. lle 3a0e3neunth
CUCTEMHICTh Ta aKTyaJIbHICTh aHaJIi3Y;

2) BOPOBYDKCHHS aJalTHBHUX MOJEICH NPOTHO3YBAaHHS, MIO BPaXOBYIOTHh CICHAPHY
HEBHU3HAYCHICTD;

3) po3poOseHHs CHIIbHOI METOJO0JIOTIYHOI 0a3u Al CEeKTOpiB €KOHOMIKHM 1 Oe3meku, 1o
CIPUATHME y3TOKEHHIO PillICHb;

4) MiIBUINECHHS SKOCT1 JaHWUX Ta 1H(OPMAIIIHHUX MMOTOKIB MK YCTaHOBAMH, 110 3aiMarOThCS
000POHHHMM 1 EKOHOMIYHUM aHAJII30M.

OTxe, 3aCTOCYyBaHHS IHTETPOBAHMX CIIEHAPHUX 1 KUIBKICHO-SIKICHUX MOJIEIEH BOEHHO-
€KOHOMIYHOTO TIPOTHO3YBAaHHS CTBOPIOE TIEPEIYMOBU JIJIsl  IMJBHINCHHS OOIPYHTOBAHOCTI
YIPaBIIHCHKUX pillieHb Yy cdepl 000POHHOTO TUTAaHYBaHHS Ta 3a0€3Me4YeHHsT CTIMKOCTI 00OPOHHUX
3yCHJIb I€P/KaBU.

Oo6rosopenns (Discussions)

PesynbraTit  JOCHIPKEHHS MIATBEP/KYIOTH Te3y TMpPO Te€, IO BOEHHO-CKOHOMIYHE
MIPOTHO3YBAHHS B CyYaCHHX YMOBAaX BUXOJUTH 32 MEXKI1 CYTO IOIMTOMI>)KHOTO iIHCTPYMEHTY 000OPOHHOT'O
IUTAHYBaHHS Ta HAaOyBae CTaTyCy CaMOCTIHHOTO €JIEMEHTa CHCTEMH HallioHaiubHOi Oesmexu. Ha
BIIMIHY BiJl TPAAUIIIHHUX MIIXO/IB, Y SIKUX MPOTHO3YBAHHS 3BOJIUTHCS MEPEBAXKHO J0 OLIHIOBAHHS
00csriB 000pOHHHUX BUTpAT abo pecypcHOro 3abe3nedeHHs! 30pOMHUX CHUJI, Y CTAaTTI OOIPYHTOBAHO
CHCTEMHHI XapaKTep BOEHHO-EKOHOMIYHOTO MPOrHO3YBaHHS SIK MEXaHi3My IHTerpallii eKOHOMIYHOI,
BOEHHOT Ta 0€3MEKOBOI MOJITHKH JICPKABH.

[TopiBHSHHS OTPUMAaHUX pE3yJIbTATIB 13 HAMNpAIIOBAHHSMU BITYM3HAHUX 1 3apyODKHUX
JOCHITHUKIB CBIIYUTH PO T€, 10 OUIBLIICTh HAYKOBUX POOIT POKYCYIOTHCS HA OKPEMHX aCHEeKTax
BOEHHOI €KOHOMIKH — (hiHaHCYyBaHHI OOOPOHH, PO3BUTKY BOEHHO-TIPOMHUCIOBOTO KOMILIEKCY a0o
BIUIMBI BIMICBKOBUX BHUTPAaT Ha €KOHOMiuHE 3pocTaHHs [11-14]. BomHouac HeEIOCTaTHHO yBaru
MPUALISETHCS CaMe MPOTHO3HOMY KOMIIOHEHTY SK I1HCTPYMEHTY YIpPaBIiHHSA pU3UKaAMH Ta
HEBU3HAYEHICTIO B CUCTEMI HALlIOHAJIBHOI Oe3MeKu. Y 1bOMY KOHTEKCTI 3alpOlOHOBAaHMM y CTaTTi
MiOXi J1a€ MOXKIUBICTh PO3LIMPUTH HAYKOBE YSBJICHHS NTpO (PYyHKIIOHATBHY pOJIb BOEHHO-
€KOHOMIYHOT'0 ITPOrHO3YBaHHS Ta HOTo MicIle B iepapxii 0e3MeKOBUX MEXaHI3MIB JAepKaBH.

Oco6auBOi aKkTyaJabHOCTI 3a3Ha4€HI MOJIOKEHHS HAOyBalOTh B yMOBaX MIMPOKOMACIITAOHOT
BIffHM Ta TpPUBAJIOI BOEHHO-TIONITUYHOI HECTaOUTBHOCTI, KOJM KJIACH4YHI JETepMiHOBaHI MOJENi
MPOTHO3YBAaHHS BTpadaloTh €QEKTUBHICTh. Sk TOKa3zye aHali3, CydacHEe BOEHHO-CKOHOMIYHE
MPOTHO3YBAaHHSI Ma€ TPYHTYBATHUCS Ha TIOEJHAHHI CIICHAPHHUX, IMOBIPHICHMX Ta E€KOHOMIKO-
MaTeMaTUYHUX MiAXO/IB, IO Ja€ 3MOTY BpPaxOBYBaTH IIMPOKHUI CHEKTP MOXKJIMBHUX TPAEKTOPii
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PO3BUTKY moaii. Takuii miaxig y3roKy€eTbes 3 CydaCHUMU KOHIICTIIISIMH CTPATEr19HOr0 YIPABIIHHS
0e31eKo10, SIKi OpIEHTOBAHI HE HAa TOYHICTH MTPOTHO3Y, a Ha IMiIBUIIEHHS aJJallTUBHOCTI Ta CTIMKOCTI
Jep>KaBHUX PIllICHb.

JIMCKYCITHMM 3aJMIIAEThCS MUTAHHS 1HCTUTYIIHHOTO 3a0e3Me4YeHHs] BOEHHO-EKOHOMIYHOTO
MIPOTHO3YBaHHA B YKpaiHi. 3 0JHOr0 OOKY, HassBHICTh HOPMATHBHO-TIPABOBUX aKTIB Ta CTPATETIYHUX
JOKYMEHTIB CBITYUTH MPO (HopMabHE BUZHAHHS BAXKIIMBOCTI EKOHOMIYHOIT CKJIaI0OBOT HAIIOHATBHOL
Oesmekn. 3 1HIIOro OOKy, BIICYTHICTh €IMHOTO KOOPJMHALIHHOTO IEHTPY NPOTHO3YBaHHS,
PO3MOPOIICHICTh AHAMITUYHAX (QYHKLIA MK PI3HUMH OpraHamMH BIaJd Ta OOMEKEHHH OOMiH
JAaHUMHM 3HUXKYIOTh TPAaKTUYHY €QEeKTHUBHICTh IPOTHO3HUX po3paxyHKiB. Lle miaTBepxye
HEOOXIJTHICTh TIEPeXOAy BiJ (parMEeHTApHOTO 1O CHCTEMHOTO IIJIXOIy B OpraHizailii BOEHHO-
€KOHOMIYHOTO aHaTi3y.

OxkpeMoi yBaru 3aciiyroBy€ CHiBBIIHOIIEHHS CTPATET1YHOTO Ta MPHUKJIAJTHOTO PIBHIB BOEHHO-
€KOHOMIYHOTO MPOrHO3yBaHHA. OTpUMaHi pe3ysbTaTh J03BOJISIOTH CTBEP/DKYBATH, IO HEOCTATHS
Y3rOJDKEHICTh MK JOBFOCTPOKOBMMHM IPOTHO3aMHM €KOHOMIYHOTO PpO3BUTKY Ta CEpEeIHBO- 1
KOPOTKOCTPOKOBUMU PILLIEHHSIMU B 0OOPOHHOMY IUIaHYBaHHI CTBOPIOE PU3UKHU HEPAlliOHATBHOIO
BUKOPHUCTAHHS PECYpCIB 1 3HIKEHHSI 000POHHOI CTIMKOCTI JepxkaBu. Y 1IbOMY KOHTEKCTI BOEHHO-
€KOHOMIYHE IMPOTHO3YBAHHSA Ma€ BHUCTYNATH HE JIMILIE IHCTPYMEHTOM aHajidy, a i MeXaHI3MOM
3BOPOTHOTO 3B’SI3KYy MDK CTpaTeriyHMMU LUISIMH  HallOHAJbHOI O€3MeKH Ta peabHUMU
€KOHOMIYHUMH MOKJIMBOCTSIMH KpaiHH.

Takum 9MHOM, pE3yNbTaTH TOCITIHKCHHS BIJIKPUBAIOTH MPOCTIP IS MOAATBIINX HAYKOBHX
JUCKYCIHA 100 METOAOJIOTIUHO1 yHi(iKaIli MiIX0aiB 10 BOEHHO-€KOHOMIYHOT'O MPOTHO3YBaHHS,
pO3po0JIeHHST IHTETPOBAaHUX MOJIEJICH OIlIHIOBaHHS BOEHHO-CKOHOMIYHOTO TIOTEHIATy Ta
MorJIMOJICHHST MDKIUCIMIUIIHAPHUX 3B’SI3KIB MK E€KOHOMIKOIO, OE€3MEeKOBUMHU CTYIiSIMH Ta
CTPATEeTIYHUM YIPABIIHHAM. Y MPAKTHYHOMY BUMIpPI II€ CTBOPIOE MEPETYMOBH ISl TIiABUIICHHS
SIKOCT1 CTpaTeriyHOro IIJIaHyBaHHS Ta TIIOCHJICHHS OOOpOHO3JAaTHOCTI JIEp’KaBH B YMOBax
JOBrOTPUBAIINX O€311€KOBUX BUKIIHUKIB.

Bucnosoxk (Conclusion)

VY Xozi 1ociipKeHHs] 00IPYHTOBAHO, 110 BOEHHO-EKOHOMIYHE MPOTHO3YBAHHS € HEB1JI' €EMHUM 1
CHCTEMOTBIPHUM E€JIEMEHTOM CHUCTEMH HalliOHAJILHOI Oe3lekn YKpaiHu, sKuid 3a0e3rnedye HayKOBO
OOTpyHTOBaHE Y3rO/DKCHHsI MDK O€3NEKOBHMMH 3arpo3aMH, HAaIllOHAJLHUMH 1HTEpecaMu Ta
peaTbHIMH €KOHOMIYHHMHU MOJJIMBOCTSIMHU JepkaBh. JloBeaeHO, 0 HOro pojib He 0OMEXKYEThCS
JOTIOMDKHOIO (YHKIIIEI0 B OOOPOHHOMY IUIaHYBaHHI, a ToJirae y (opMyBaHHI CTpaTEriqyHOIrO
O0aueHHs CTIMKOCTI Ta PECYpCHOI CIPOMOXHOCTI JI€pKaBH B yMOBaxX BOEHHO-TOJITUYHOL
HEeCTabLTBbHOCTI.

BcraHoBIeHO, 110  BOEHHO-GKOHOMIYHE  MPOTHO3YBaHHS  (YHKIIOHYE Ha  JBOX
B3a€MOIIOB’ SI3aHUX PIBHIX: CTPATETIYHOMY — Yy CKJIaJli CUCTEMH HAIliOHAJIbHOI OC3IEKH, Ji¢ BOHO
BUKOHY€ aHAJITHYHO-TIPOTHO3HY Ta TMONEepeKYBabHY (DYHKIIIT, Ta OmnepaliifHO-CTpaTerivHoMy — y
nporeci 3a0e3MeYeHHss O0OPOHO3ATHOCTI JEp)KaBH, 1€ TPAHCPOPMYETbCS Y MNPHKIAIHUN
IHCTPYMEHT OOTpYHTYBaHHS OOOpPOHHHMX BHUTPAT, PECYpPCHOrO 3a0e3MeyYeHHs CEKTOpy Oe3meKku i
00OpOHU Ta PO3BUTKY BOEHHO-TIPOMHUCIIOBOI'O KOMILIEKCY.

OOrpyHTOBaHO, 1110 €(EKTUBHICTh BOEHHO-€KOHOMIYHOTI'O TPOTHO3YBAaHHS B Cy4aCHUX YMOBax
3HAYHOK) MIpPOI0 3aJIeKHUTh BiJl BHUKOPUCTAHHS IHTErPOBAaHUX METOAOJOTIYHHUX MiIXOMIIB, SKi
MOEAHYIOTh KUIBKICHI €KOHOMIKO-MaTeMaTH4HI MOJIeNI 31 CIIEHapHUM Ta SKICHUM aHaji3oM. Taka
IHTeTrpaLlis 103BOJISE MIABUIIUTH aIlallTUBHICTh CTPATETIYHUX PillIeHb, BpaXOBYBAaTH BUCOKUN pIBEHB
HEBU3HAUYEHOCTI T4 CBOEYACHO 1JICHTU(IKYBaTH KPUTHYHI PU3UKU Ui €KOHOMIYHOI Ta BOEHHOI
CTIMKOCTI JIep>KaBH.

BusiBneHo, 1o Ki1r0o4oBUMH Ipo0iIeMaMu pO3BUTKY BOEHHO-€KOHOMIYHOTO MPOTHO3YBAaHHS B
VYkpaiHi 3anumarTbes (pparMeHTapHICTh IHCTUTYLIITHOTO 3a0e3revyeHHs, 0OMeXeHa y3roLKEeHICTh
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MK €KOHOMIYHUM 1 OOOPOHHUM IUIAHYBAHHSM, @ TAKOX BIJICYTHICTh €IMHOI METOI0JIOTIYHOI 0a3u
OIIIHIOBAHHS BOEHHO-EKOHOMIYHOTO TToTeHIiany. [Togonanas iux oOMexeHb € He0OX1THOI0 YMOBOIO
MiABUIEHHS e()eKTUBHOCTI JIeP’KaBHOI MOJITHKH y c(hepi HaIliOHAIBHOT Oe3MeKH Ta 000POHH.

OTxe, BOEHHO-EKOHOMIYHE IPOTHO3YBAHHS CIiJ] PO3TJSAATH SIK KIFOUOBHH IHCTPYMEHT
CTpPATETIYHOTO YNpaBIiHHSA O€3MeKolo, Mo 3abe3nedye pecypcHy OOIpyHTOBaHICTH OOOPOHHOT
MIOJIITHKH Ta CIPHSIE TOCHICHHIO 000POHO3/IaTHOCTI YKpaiHU B YMOBAX TPUBAIUX BOEHHHUX 3arpo3.
[lepcneKTHBY TOJANBIINX JOCIIIKEHbh MOXYTh OyTH TOB’S3aHI 3 pO3pOOJICHHSM adalTUBHHUX
MIPOTHO3HUX MOJEJICH, YIOCKOHAJICHHSM 1HCTUTYLIHHIX MEXaH13MIB KOOpAMHAIII] Ta MOTINOICHHM
1HTerpanii BOEHHO-€KOHOMIYHOI'O aHalli3y B CHCTEMY CTpaTEriyHOro IUIaHYBaHHS HalllOHAJIbHOI
Oe3IeKH.

Pexomennanii (Recommendations)

JIOUITbHUM € BIIPOBA/KEHHS BOEHHO-EKOHOMIYHOI'O MPOrHO3YBaHHS SIK 0O0OB’S3KOBOIO
eJIeMEHTa 000POHHOTO0 Ta OI0KETHOIO IJIAHYBAHHS 3 YITKOI KOOPIAUHAIIIEIO MK OpraHaMU CEKTOPY
0e3neKu, eKOHOMIKH Ta QiHaHciB. [IpakTHyHe 3aCcTOCYBaHHS IHTEIPOBAHUX CIIEHAPHUX 1 EKOHOMIKO-
MaTeMaTUYHUX MOJeNell MPOTHO3yBaHHS JI03BOJIUTH IMIJBUIIUTH OOIPYHTOBAHICTH PO3MOILLY
00OpOHHHMX pPECypciB 1 CBOEYACHO BUSIBIISITU KPUTUYHI PU3MKH JIJIsI OOOPOHO3/IATHOCTI JEprKaBH.
[lepcrieKTUBHUM HAmpsMOM € CTBOPEHHS €IWHOI METOJOJOTIYHOi 0a3u OILIHIOBaHHS BOEHHO-
€KOHOMIYHOT0 MOTeHI[iany YKpaiHu.
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Abstract. The relevance of this study is determined by the growing role of economic factors in
ensuring the national security of Ukraine under conditions of full-scale war and prolonged military-
political instability. Limited resources, a high level of uncertainty, and the dynamic nature of the
security environment intensify the need for scientifically grounded approaches to forecasting the
state’s economic capabilities in the defense sector. Under these conditions, military-economic
forecasting acquires strategic importance as a tool for aligning defense needs with real economic
capacities and long-term national interests. The purpose of the article is to substantiate the place of
military-economic forecasting within the national security system of Ukraine and to determine its
role and impact on ensuring the state’s defense capability under conditions of military-political
instability. The methodological framework of the study is based on systemic and structural-functional
approaches, methods of analysis and synthesis, as well as elements of scenario-based and economic-
mathematical modeling. The article demonstrates that military-economic forecasting constitutes an
analytical and forecasting subsystem of national security, functioning simultaneously at the strategic
and operational-strategic levels. Its key functions are identified, the differences between forecasting
within the national security system and within the process of ensuring defense capability are
substantiated, and the main challenges and limitations of its practical application under current
conditions are systematized. Directions for improving military-economic forecasting are proposed,
including institutional integration, the introduction of adaptive scenario-based models, and the
development of a unified methodological framework for assessing military-economic potential. The
practical significance of the results lies in their potential use by state authorities in strategic, defense,
and budgetary planning to enhance the justification of managerial decisions and strengthen Ukraine’s
defense capability.

Keywords: security threats, defense budgeting, defense economics, military-economic

forecasting, defense planning, force readiness, national security architecture, strategic planning,
defense resource management.
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epeKTUBHOI B3aeMoii B yMoBax IU(pOBi3allil ympaBiiHHA Ta IHTErpamii 10 €BpOIEHCHKOro i
€BPOATIAHTUYHOTO OE3MEKOBOro MpocTopy. PosramyxkeHa Mepeka CHUTYAIIMHUX IEHTPIB Pi3HUX
OpraHiB JEp>KaBHOI BIIQJM Ta CEKTOpPY Oe3meKu i 000poHH MOTpedy€e y3TOKEHUX TEXHOIOTIYHUX,
OpraHizalliiHUX Ta MPaBOBUX pIlICHb, sKI 3a0€3MeUyl0Th MOMJIMBICTH OOMIiHY iH(OpMAILIiETO,
CIUIBHOTO BHKOPHCTAHHS CEPBICIB Ta OJHAKOBOTO PO3YMIHHA JNaHWX. Yepe3 HAsBHICTh 3HAYHOI
reTePOreHHOCTI TeXHIYHMUX 3aco0iB, MPOrPaMHOTO 3a0e3IedYeHHs Ta iH(QOpMAIIMHUX pecypcis, a
TaKOX BIJICYTHICTh YHI()IKOBAHUX MIIXO/IIB JIO OI[IHFOBAHHS PIBHS B3aEMOCYMICHOCTI TAKUX CHCTEM
€ moTpeda B po3poOICHHI HAYKOBO OOTPYHTOBAHMX METOIMYHUX PEKOMEH AL 11010 3a0e3eueHHs
1HTeponepadesIbHOCTI CUTYaI[IMHUX HEHTPIB YKpaiHU Ha HAILlIOHAJIbHOMY Ta MI)KHAPOJHOMY PIBHSX.
VY nocnikeHHI BUKOPHUCTAHO KOMIUIEKC 3arajlbHOHAyKOBUX Ta CHEI[laJIbHUX METOMAIB, 30KpeMa
CUCTEMHMH aHaji3, CTPYKTYpHO-(QYHKIIIOHAJbHUM MiAX1J, METOAM HayKoBOi abOcTpakiii Ta
y3araJlbHeHHs, aHaJll3 HOPMAaTUBHO-TIPABOBHUX AaKTiB 1 MIKHAPOJIHOTO JAOCBIAY (DyHKIIOHYBaHHS
1H(pOpMaLlIHHO-aHATITUYHUX CHUCTEM MOHITOPUHTY O€3MeKH, a TaKoX eKCIEPTHI MEeTOJu
OI[IHIOBaHHS. METO/IOJIOTIYHOI0 OCHOBOIO JIOCHIDKEHHS € KOHIIEMIlis 1HTeporepadbeTbHOCTI
1H(pOopMaLIHHUX CUCTEM, L0 nepeadadae y3roHKeHHs IPaBOBOr0, OpraHi3aliiiHoro, CEeMaHTHYHOTO
Ta TEXHIYHOTO pIBHIB B3a€EMOJII MDK CHCTEMaMU MOHITOPUHTY Ta CHUTYyalliiHUMHU ILIEHTPaMH.
VY pe3ynbTaTi JAOCHIKEHHS OOIPYHTOBaHO MiAXiA [0 ¢opMyBaHHS Mojeni Bepudikamii
1HTEeponepadeIbHOCTI CUTYalIHHUX LIEHTPIB YKpaiHW, sKuil mependayae cucTeMaTH3allil0 BUMOT
I10/I0 B3aEMOCYMICHOCTI Ha PI3HHX PIBHSX, €KCIIEPTHE OI[IHIOBAHHS BIJAMOBIIHOCTI CHUTYyaI[iiHUX
LEHTPIB I[IM BUMOTraM Ta BU3HAUEHHS IHTErpajJbHUX MOKA3HUKIB IHTeponepadbeabHOl MPUIaTHOCTI 1
pEeNeBAaHTHOCTI.  3ampoNOHOBAHO  TMOCHIJIOBHICTh  €TalliB  METOJWKH  OIlIHIOBAaHHS  PIBHS
1HTEepoInepadeTbHOCTI, IO J03BOJISIE KUTBKICHO Ta SIKICHO BU3HAYATH CTYIIHD B3aEMO/IIT CUTYaIlITHIX
IIEHTPIB MDK €000, 3 [0JIOBHMM CHTyalliiHUM IIEHTpOM VYKpaiHu Ta 3 iHdOopMaIiitHo-
QHATITUYHUMH  CHUCTEMaMU MDKHApOIHUX mapTHepiB. OTpumaHi pe3yjbTaTH CTBOPIOIOTH
MepeAyMOBH I MIiABUIICHHS €(PEKTUBHOCTI (YyHKIIOHYBAHHS CHUCTEMH MOHITOPHHIY BOEHHOT
Oe31eKu, yI0CKOHAICHHS 1H(OopMaIiifHOro 3a0e3MedeHHs YIPaBIIHCHKUX PIllIeHb Ta (pOopMyBaHHS
€IMHOTO 1HpOpMAaIliitHOrO MpocTopy Yy cdepi 6e3neku 1 000poHH. Pe3ynbraTu 1OCTIHKEHHS MOXYTh
OyTH KOPHCHUMHU JIsl OpraHiB JACP)KaBHOI BJIaJId, CYO’ €KTIB CEKTOpPY O€3MeKH 1 000POHU, HAYKOBHUX
YCTaHOB Ta QHAJIITUYHUX LIEHTPIB, L0 3alMalOTbCS MUTAHHSAMU PO3BUTKY CUTYALIHUX IEHTPIB,
nudpoBoi Tpanchopmallii cicTeMu yrpasJiiHH 0€31EK0I0, CTBOPEHHS 1H(POPMAIIHO -aHATI THIHUX
CHUCTEM MOHITOPHHTY Ta 3a0e3IeUeHHsI CYMICHOCTI iH(OpMAIIHHUX CUCTEM y KOHTEKCTI 1HTerpartii
VYkpainu o 6e3nexkoBux ctpykryp €C i HATO.

KurouoBi cjioBa: BoeHHa Oe3neka, CUTyalliliHI [IGHTPH, iIHTEponepadeNbHICTh, 1HPOpMAIliiiHi
CUCTEMH, MOHITOPUHI BO€HHOI Oe3neku, nudpose BpsaayBaHHs, iHGOpMaIiiiHa B3aEMOCYMICHICTB,
cexTop Oe3rneku i 000poHH, 1HPOPMAIIITHO-aHATII TUYHI CHCTEMH.

Beryn (Introduction)

VY cywyacHHX yMoBax TpaHcdopMmalii Oe3NeKOBOr0 CepefoBUIla Ta 3pOCTAaHHS POl
iH(hOopMaLliiHO-aHATITUYHUX CUCTEM Y Ipoliecax JAep>KaBHOIO YIPABIIHHA 0COOIMBE 3HAUCHHS Mae
PO3BUTOK CUTYALIHHUX LEHTPIB SIK KIOUOBUX €JIEMEHTIB CUCTEMH MOHITOPHHIY Ta pearyBaHHs Ha
3arpo3u HamioHanbHiM Oesmeri. CuryamiiiHi HeHTpH 3a0e3nedyloTh 30MpaHHSA, OOpOOJIEHHS,
aHaJi3yBaHHs 1 MOIIMpPEHHs iHopMalii MOJ0 CTaHy Oe3NeKOBOro CEepeNOBHIINA, IO CTBOPIOE
HIATPYHTS JUTS MIATOTOBKYU Ta MPUIHSATTSA YIPABIIHCHKUX PIlIEHb HAa CTPATETIYHOMY, OTIEPAaTUBHOMY
Ta TAKTUYHOMY PIBHAX. Y KOHTEKCTI iHTerpauii YKpaiHHu 10 €BpPOINEHChKOro Ta €BpOATIAHTHYHOI'O
0€3MeKOBOr0 MpPOCTOPY aKTyaJlbHUM € NUTAaHHS 3a0e3nedeHHs e(eKTUBHOI B3aeMOJIl MIiX
CUTYyallliHUMU LIEHTPAaMU PI3HUX OPraHiB JAEp>KaBHOI BJIa/IM, a TAKOXK 1X CyMICHOCTI 3 aHAJIOTIYHUMHU
crucTeMaMH MIXXHApOHUX MapTHEPIB.

BopHouac (QyHKIIOHYBaHHS Mepexi CUTYAIIMHUX IEHTPIB YKpaiHM XapaKTepU3yeTbCs
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3HAYHOIO PI3HOPITHICTIO TEXHIYHUX 3aC001B, IPOrpaMHOro 3abe3nedeHHs, iHhopMaIiifHuX pecypciB
1 mpouenyp oOpoOsieHHs maHuX. Taka TETepOreHHICTh YCKIAJAHIOE OOMIH i1H(OpMAIIED MiX
CHCTeMaMHU, 3HIKY€E e(DEeKTHBHICTh IXHBOT B3a€MO/Iii Ta CTBOPIOE Oap’epu [uist (POPMYBAHHS €TUHOTO
iH(opMaILiifHOTO TIpOCcTOpY Y chepi Oe3neku i 000poHU. Y 3B’A3KY 13 UM 0COOJIMBOI Baru HaOyBae
npo0OiieMa 3a0e3NeUeHHS IHTepOnepadeTbHOCTI CUTYAIlIHHUX IIEHTPIB, 10 Mependadae JOCATHEHHS
iXHBOI B32€EMOCYMICHOCTI Ha MPaBOBOMY, OpraHi3aliiHOMY, CEMAaHTUYHOMY Ta TEXHIYHOMY PiBHSX.

Orusin aiteparypu (Literature review)

[Ipobnematuka iHTEpOINIepadeIbHOCTI 1HHOPMAIIIHHUX CUCTEM, 30KpeMa CUCTEM CUTYaIlIHHUX
LEHTPIB Ta CHCTEM MOHITOPUHTY O€3NEeKH, AaKTUBHO JOCIIDKYEThCS Yy HAYKOBHUX Iparsx,
MPUCBSYEHUX LU(PPOBOMY BpsAIyBaHHIO, 1H(OPMAILIHHUM TEXHOJIOTISIM Ta YNpaBIiHHIO y cdepi
Oe3neku. 3HayHa 4acTUHA JOCIIKEHb 30cepe/keHa Ha (opMyBaHHI KOHIENTYaIbHUX MIAXO/IB 10
moOy/I0BH B3a€EMOCYMICHUX 1H(QOpMALIfHUX CHUCTEM Ta MEXaHI3MIB IiX IHTerpauii y CKJIagHl
po3mouieHi iHhopMaIliitHO-aHaITUYHI CepPEeIOBHIIA.

[MutanHs 1HTEeponepalenbHOCTI 1HPOPMALIMHUX CHUCTEM JEpKaBHOTO YIPaBIIHHA Ta
1M(pOBOro BpsAAYBaHHS TIPYHTOBHO pO3IJISHYTO Yy TMpansdX MDKHApOAHMX JOCTIIHUKIB 1
MDKHapOJHHUX OpraHizauniil. 3okpema, y Mexax €BporeicbKoi IHTeponepadenbHOT paMKi BUZHAYEHO
OCHOBHI pIBHI 3a0€3ME€YeHHs B3a€MOCYMICHOCTI — MpPaBOBUM, OpraHi3alliiiHUil, CeMaHTUYHHUH 1
TEXHIYHUH, 10 CTBOPIOIOTH OCHOBY ISl IHTErpallii Jep»aBHUX 1H(HOpMaLlIHHUX CUCTEM PI3HUX KpaiH
ta opranizamii [1]. [TomiOHI MiaXOaU 3aCTOCOBYIOTHCS TAaKOX Y JIOCHIDKEHHSX, MPUCBIUYCHUX
apxiTekTypaM IU(poBOro BpsSAyBaHHS Ta PO3BUTKY IIATGOPM JEP>KaBHOTO YIPABIIHHS, Y SKHX
T IKPECTIOETHCS BAKIIUBICTH IHTETpallii iHpopMaIiiiHuX pecypciB Ta y3ropKeHOCTI iHGOpMaIiitHuX
MPOIIECIB MIXK PI3HUMH OpTraHaMu Biaau [2].

VY HayKoBHX Mpalsx, MPUCBSYCHHUX 1H(POpPMAILIMHUM CcHUcTeMaM Oe3NeKd, 3HayHa yBara
NPUAUIETBCS POl iH(OPMAIIHHO-aHAITUYHUX Ta CUTYallIMHUX IEHTPIB y MpoIlecaX MOHITOPHUHTY,
aHaI3y Ta MIATPUMKH MIPUHHATTS YIPABIIHCHKUX pillieHb. JlOCTITHUKY 3a3HAYAI0Th, 1110 CUTYAallilHI
IIEHTPU € IHTErPAIlifHUMHU €JIEMEHTAaMU CHUCTEM YIPaBJIiHHSA OE3MEeKOI0, OCKUIBKH 3a0e3MeuyIoTh
o0’eqHaHHS PI3HOPIAHMX JoKepen iH(opmallii, aHaTITHYHUX IHCTPYMEHTIB Ta MEXaHI3MiB
pearyBaHHsI Ha Kpu30Bi curyarii [3]. ¥ poborax 3 mpoOseMaTUKH yHpaBJIiHHS HaI3BUYAMHUMH
CUTYAIliISIMA TaKOX IMJKPECITIOEThCS 3HAYCHHs 1H(QOPMAIIMHUX CHUCTEM IMIATPUMKH MPUHHATTS
pillieHb, SKI JT03BOJIAIOTH ONEPATHBHO aHATI3yBAaTH BEIMKI OOCATH JaHUX Ta (POPMYBATH Y3TODKECHI
YIIPaBJIIHCHKI piieHHs [4].

OxkpeMuii HapsIM JOCTIKEHb OB’ sI3aHUM 13 3aCTOCYBaHHSM CTaHJIAPTIB BIAKPUTHX CHCTEM i
apXITEeKTYpHUX MIIXOMAIB 10 3a0e3MeUeHHs B3a€MOCYMICHOCTI 1H(GOpMAIIHHUX CHUCTEM. Y Mparsux
JOCHIIHUKIB ~ PO3TIIAJAIOTHCS IMUTAHHS BHUKOPUCTAHHS CEPBICHO-OPIEHTOBAHUX apXITEKTYD,
CTaHJIapTiB OOMIHY MaHUMHU Ta Mojejel iHTerpamii iHQOpMaliiHUX pecypciB Ui CTBOPEHHS
B3aeMOJi0UKNX 1HGopMaliiHux cepefoBuil [5]. BomHodac Haronomyerbes, 1m0 3a0e3neueHHs
iHTEepOonepadebHOCTI CKJIAJHUX OpraHi3alliiHO-TEXHIYHUX CHUCTEM MOTpe0ye BUKOPHUCTAHHS
KOMIUIEKCHUX MOJIeJIeH 1HTerpamii mianpueMcTB Ta iHGopmMariitnux cuctem [6]. [TomiOHi miaxoau
3aCTOCOBYIOTHCS 1 B MEXKax CIeliai3oBaHUX MoJiesiel B3aEMOCYMICHOCTI 1HPOpPMAILIHUX CHCTEM,
K1 epe10ayaroTh 6araTopiBHEBY CTPYKTYpY B3aeMOJIii MK cucteMami [7].

Y mpansgx yKpaiHCBKHUX JIOCHITHUKIB yBara MPUAUISETHCS TMHTAHHAM CTPaTEriqHOrO
yIpaBiliHHA y cdepl HalioHANbHOI O€3MeKH Ta PO3BUTKY iH(OpMAIifHO-aHATITUYHUX CUCTEM
JIEpKABHOTO  YIpaBIiHHS. 30KpeMa, JOCHIKeHHSI MiJKPECIIOITh BaXIUBICTh CTBOPEHHS
IHTETPOBAaHUX CHUCTEM MOHITOPUHTY O€3MEKM Ta PO3BUTKY aHAJTITHUHUX IHCTPYMEHTIB MiATPUMKH
MPUUHATTS YIpaBIiHCHKUX pilieHb [8]. Takok y HaykoBUX poOOTax pO3TISAAOTHCS MPoOIeMU
3abe3neueHHs iH(opMaliiiHoi Oe3neku JepkaBu Ta PO3BUTKY iH(popMalliiHoi iH(pacTpyKTypu
cexTopy Oesneku i oboponu [9].

Takum unHOM, aHAJI3 HAYKOBUX JIKEpPEN CBITYUTH MPO Te, IO MpobieMa iHTeponepadebHOCT1
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1H(MOPMALIIHHAX CUCTEM € BXKIMBOIO CKJIAIOBOIO PO3BUTKY CyYaCHUX CHCTEM YIPABITIHHS OC3TIEKOI0
Ta MUGPOBOTO BpsyBaHHS. Pa3oM i3 TUM NMHUTaHHS KITBKICHOTO Ta SKICHOTO OIIHIOBAaHHS PIBHS
IHTEpONepa0eIbHOCTI CUTYAIlIHHUX IIEHTPIB, a TaKOX PO3POOJICHHS METOAMYHUX IIAXOJIB 10 ii
Bepudikamii B ymMoBax (yHKIIIOHYBaHHS CHCTEMH MOHITOPHHTY BOEHHOI Oe3meku YKpaiHu
3aJIMIIAIOTHCST HEIOCTATHBO JOCHIHKCHUMH, M0 3yMOBIIIOE HEOOXITHICTh MOAATBINNX HAYKOBHX
JOCITI/DKEHB Y IbOMY HaITPSIMI.

MeTtonosoriuna ocnoBa (Methodological Framework)

bazoBum y nocmimkeHH1 € CUCTEMHUMN TIX11, SKUH JO3BOJIMB PO3TISIATH CUTYAIIHI IIEHTPH
SK CKJaJHI OpraHi3aliifHO-TEXHIYHI CHCTEMH, 110 (YHKIIOHYIOTh y MEXaxX €JWHOI CUCTEMH
3a0e3nevYeHHs] HAIllOHAIBHOI Ta BOEHHOI O€3IMeKHu. 3aCTOCYBaHHS I[bOTO IMIIXOAY A0 MOXKJIMBICTD
BU3HAUUTH MICIIE CUTYalIHHUX LEHTPIB y CTPYKTYpl 1H(OpMaLIHHO-aHATITUYHOIO 3a0€e3MeUYEeHHS
YIpaBIliHHA 0€3M1E€K0I0, BCTAHOBUTH B3a€EMO3B’SI3KM MIXK IXHIMH €JIEMEHTaMH Ta OKPECIUTH OCHOBHI
piBHI 3a0e31eyeHHsl iHTeporepadeabHOCTI (IPaBOBU, OpraHizaliiHui, CEeMAaHTUYHHUM 1 TEXHIYHUN).

Jlnig aHanizy CTpyKTypH Ta QyHKIIOHYBAHHS CUTYalIHHUX HEHTPIB BUKOPUCTAHO CTPYKTYPHO-
(yHKIIIOHATBHUA METOJ, IO JaB 3MOTY JOCHIAWTH iXHI CKJIQJ0B1 €JeMEeHTH, (yHKIT Ta
1H(popMalliliHi1 3B’ SI3KH, a TAKOK BU3HAUYUTU OCHOBHI BUMOT'H JI0 B3aEMOCYMICHOCTI 1H(OpMaLiifHuX
CHCTEM, 5IK1 3a0€31eUyI0Th MOHITOPHHT 1 OI[IHIOBaHHS CTaHy O€3IIEKOBOTO CEPEIOBHUIIA.

VY mporieci JOCTIKEHHSI TaKOX 3aCTOCOBAHO METOAM aHai3y Ta CHHTE3Y, IO JI03BOJIUIIHN
y3araJlbHUTH HayKOBI MIIXOOU 10 3a0e3MedeHHs 1HTepornepadenbHOCTI 1H(GOPMaLIiHUX CUCTEM,
MpOaHaII3yBaTH MDKHAPOIHUM JTOCBIJT PO3BUTKY CUCTEM CHUTYAIlIMHOI 0013HAHOCTI Ta IHTETPOBAHUX
iH(opMaIiiHO-aHAMITHYHUX CHUCTEM, a TakKoX Cc(GOpMyBaTH IUIICHE YSIBICHHS MPO HAMPSIMH
PO3BUTKY MEPEXKI CUTYAIlIHHUX IIEHTPIB Y KpaiHU.

Kpim Toro, y mociimKeHHI 3aCTOCOBAaHO METOJM HAyKOBOI aOCTpaKIlii Ta y3arajabHEHHs, 110
T 3MOTy COpPMYITIOBAaTH METOIWYHI TIOJOXKEHHS IMOoJ0 Bepudikaiii i1HTepornepadebHOCTI
CUTYAIIHHUX ITIEHTPIB, BU3HAYUTH IIOCTIJIOBHICTh €TaliB OIlIHIOBAaHHA ii piBHA Ta CPOpMyBaTH
IHTerpaJibHI MOKa3HUKH 1HTEpOIepadbeTbHOI MPUAATHOCTI W PEIEBAaHTHOCTI.

3acTocyBaHHsSI 3a3HAUYEHUX METOJIB y CYKYIHOCTI 3a0e3Meuusio HayKoBe OOIpPYHTYBaHHS
3ampOIIOHOBAHOTO MAXOAY J0 OI[IHIOBAHHS IHTEPOIEepaOEeIbHOCTI CUTYAIlIMHUX IIEHTPIB YKpaiHu Ta
CTBOPWJIO METOJUYHY OCHOBY JJIsi MOJAJIBLIOrO YIOCKOHAJEHHS CHUCTEMHU 1H(OpMaIiiiHO-
AQHATITUIHOTO 3a0€31eYeHHST MOHITOPHHTY BOEHHOI OE3IEeKH.

PesyabTaTn (Results)

3aranpHa CTPYKTYpa CUCTEMH CUTYyalllHUX LIEHTPIB Mependayae, 1o AJs OLIHIOBAHHS CTaHy
BOEHHOI O€3MEKH Ta aHaji3y pe3ybTaTiB peani3allil HallloHAIbHUX IHTEPECIB CITYKOOBLISMU arnapaTy
PHBO VYkpainu indopmariiss Ma€ HaaIXOAUTH BiJ CUTYalIHUX IIEHTPIB HUKHBOTO PiBHS, a TAKOXK
aHAJIOT1YHUX IIEHTP1B HaIuX MibkHapoaHux naptHepiB (EC/HATO), 3 sxumu GyHKIIOHYIOTh KaHAIIN
3BOPOTHOrO 1H(OpMaLiHOro 3B’s3Ky Ta nocrayanHs. [IpuknagoM ananoriunoi cucremu €C €
cuctrema HATO — CITCEN, EUROSUR (ArentctBa €Bponeiicbkoi TpUKOPAOHHOI 1 GeperoBoi
oxopon# (Frontex)), FIEP (Mixkxnapoana acorianis >xangapMmepii Ta nodiiii 31 CTaTycoM BiiCbKOBOTO
¢dopmyBanns) Touo [10]. s orpumanHs Takoi iHopMmarii HeoOXiJHa TeXHIYHA Ta onepaliiHa
CYMICHICTb, 3/1aTHICTb PI3HUX KOMII IOTEPHHX CHCTEM, MPUCTPOIB ab0 MporpaM B3aeMOMAIATH Ta
OoOMiHIOBaTHCS JAHUMU MIX 00010, BUKOPUCTOBYIOUH YHi(ikoBaHi iHTepdeiicu abo mporokosu. s
3JIaTHICTB JI03BOJISIE CTBOPIOBATH CKJIA/HI CUCTEMHU 3 HEOJHOPIAHUX, PO3MOAIICHUX KOMIIOHEHTIB,
3a0e3MeuyrouH IXHIO CIUIbHY POOOTY — IHTEpONepadebHICTb.

I1ix inmeponepabenvuicmio cumyayiiino2o yenmpy po3yMieMO BIaCTUBICTb, 1110 XapaKTEPU3YE
Horo excrTyaTtariiiHy CyMiCHICTb 3 IHIIMMU CUTYaI[IiHUMU LIEHTPaMu Ta HaJiIcUCTeMaMHu: | 0JI0BHUM
CUTyallliHUM IHIeHTpoM Ykpainu Ta cutyauiiaumu uentpamu €C/HATO. Ilin eepugpixayicio
iHmeponepabenvHocmi cumyayitino2o yeHmpy po3yMieMO BU3HAYEHHs CTYMEHs HOro BiAMOBIAHOCTI
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(TOOTO peneBaHTHICTH) BUMOTaM, IO BUCYBAIOThCS 110 iHTepornepadenbHocTi [11]. 3abe3neueHHs
iHTeporepadenbHOCTI  3/IMCHIOETBCS B IHTEpecax BHSBICHHA Ta YCYHEHHs Oap’epiB
B32€MOCYMICHOCTI, TOOTO MEPEHIKO/] I[0/10 0OMiHY iH(pOpPMAIIIEIO 3 IHIIUME Cy0’ €KTaMH, CITBHOTO
BUKOPHUCTAHHS CEPBICIB 200 OJJHAKOBOTO PO3YMiHHS OOMIHHUX iH(GOPMALIHHUX CIEMEHTIB.

3a0e3neueHHI0 1HTEPOIepadeTbHOCTI CHCTEM PI3HOTO NMPU3HAYEHHS MPUCBSYCHO HEBEIHUKY
KUTBKICTh HAYKOBUX Ta HAaBYAJIbHO-METOMYHUX TPAIlb, III0 3yMOBIIIOE TIOTPEOY Y OUIBII TITHO0KOMY
JOCITI/DKEHHI I[HOTO aCTHEKTy Ta y (OPMYIIOBaHHI BIIMOBIJHUX METOAWYHHUX PEKOMEHIALIN ISt
cy0’eKkTiB 3a0e3MEeUeHHS BOEHHOI O€3MeKH, Ha SKHUX IOKIAJA€ThCsl (YHKIIS MOHITOPUHTY Ta
OLIIHIOBAHHS CTaHy BOEHHOI O€3MEKH.

VY [12] 3poGieHo BHUCHOBOK MpO Te, L0 CHCTEMHU LU(POBOro BpsAIyBaHHS MalOThb OyTH
iHTEeponepabebHUMH, OyayBaTHUCS Ha OCHOBI CTaHJApTIiB OOOB’SI3KOBOI'O BUKOPHUCTAHHS, SKI
3a0e31euyloTh CyTTEBE 3MEHILIEHHS BUTPAT MiJ Yac po3poOIeHHs] HOBUX HU(POBUX YIPABIIHCHKUX
CTpATEeTii Ta CUCTEM.

Takum umHOM, 1715 3a0e3MeUeHHs IHTeponepadebHOCTI HE0O0X1IHO HAa a0CTPaKTHOMY piBHI
BUKOPUCTATH pO3POOJIEHUN HAyKOBO-METOJUYHUN 1HCTPYMEHTapil Jisi JAiarHOCTyBaHHS i
MIOTOYHOI'O CTaHy, BU3HAUYEHHS MOTEHIIIady PO3BUTKY Ta BUMIPIOBAaHHS YIPaBIIHCHKUX BILTUBIB. K
TaKun IHCTpyMeHTapii 3alpOITIOHOBAHO BUKOPHUCTOBYBATH MOJIEJIb BepHdiKkarii
1HTEpOnepadeIbHOCTI.

3arajoM iHTepornepalenbHICTh 00JaJHaHHSA, MepeX, MPOrpaMHUX 3aco0iB, iHopmalii Ta
peXUMIB poOOTH € HEOOXIJTHOI0 YMOBOIO HOPMAIbHOTO (DYHKIIIOHYBaHHSI CHUTYalIHHUX IEHTPIB
Vkpainu, amke OTpUMaHHS TMEpPBUHHOI 1HGopMalii Tpo cTaH OE3MEeKOBOTO CepeIOBHINA
(oOcTaHOBKY), cBO€yacHe ii MOCTa4aHHS JO PO3Tady’KeHOi MepeXi CHOoXHBadiB (10 CyO’€KTiB
3a0e3nevyeHHs 0e3MeKH Ha MICIIEBOMY, HAI[IOHAJILHOMY, MDK/IEP)KaBHOMY Ta MIXKHAPOAHOMY PIBHSX )
1 moyasbIne il BUKOpUCTAHHS U €(DEKTUBHOTO pearyBaHHs Ha 3arpo3u (CHTyarlii), a TakoX 0OMiH
IHIIIOIO aKTYaJlbHOIO 1H(OpPMAIIIEI0 € CYTHICTIO TpPHU3HAYCHHS CaMOi CHCTEMH MOHITOPHHTY 1
HEB1JI’€MHUM TPUHIUIOM (YHKIIOHYBaHHS MEXaHi3MiB 3a0e3Me4YeHHs BOEHHOI Ta MIKHAPOJIHOI
0e3MeKH.

ToOTo cmpaBenIMBO KOHCTATyBaTH, IO 3a0€3MEYeHHS I1HTEpOIepabebHOCTI € OJHIEI 3
rOJIOBHHX 3acaja (opMyBaHHS, PO3BUTKY Ta IHTErpallii CUTyallliHUX EHTPiB YKpainu (0coOIuBO B
YaCTUHI aBTOMAaTHU3aIlii Ta iHhpopMaTHu3allii MOHITOPUHTOBUX JOCIIKCHB ).

Bucokuii piBeHb iHTEpOIEpaOEIbHOCTI MOXKE JOCITaTHCS 3a PaxXyHOK HH3BKOTO pPIBHS
reTeporeHHOCTi cucreM. OHAK 3a pe3ysibTaTamMu MpoBeaeHoro aBropamu [11-12] anamizy crany
ICHYI04YO1 TEXHIYHOI Ta TEXHOJOTrIYHOI CKJIaJ0BOi MOHITOPHUHTY M OIIIHIOBAaHHS CTaHy BOEHHOL
O0e3nexku YKpaiHM BHUABICHO, IO CHUTYAlliiiHI LEHTPU XapaKTePU3yIOThCS BHCOKUM DPIBHEM
BHYTPIIIHBOI TETEPOreHHOCTI, SIKy, 30KpeMa, 3yMOBJIEHO TaKUMU YHHHHKAMHU: HEOOXiTHICTh
3a0e3reyeHHs] BOEHHOI Oe3Meku y pi3HUX i BHU3HAYANBHUX cdepax, yMoBax 0e3MeKOBOro
Cepe/IOBHIIIA Ta MOPIBHIHO MHUPOKOTO CIEKTPY PI3HOPIAHUX 3arpo3; HasABHICTb BEIMKOI KUIBKOCTI SIK
Cy4YacCHHX, TaK 1 MOpajbHO W (HI3MYHO 3aCTapiINX BITUYU3HSHUX Ta 3aKOPJOHHUX MOHITOPUHTOBUX
TEXHOJIOT1i Ha 00’€KTaxX BIAMOBIIANBHOCTI; “XpOHiIUHE” Heqo(iHAHCYBAaHHS 3aTBEP/HKCHUX YPSAIOM
porpaM Ta IUIAHIB IIOJO0 CTBOPEHHS MOHITOPUHIOBOI 1H(GPACTPYKTYpPH, HEJOCTATHE pPECypcHE
3a0e3neueHHs; cupodu MoOynoBH JIOKAaIbHUX MOHITOPUHIOBMX CHUCTEM Ha OKpPeMHX 00’ €KTax
BIJIMOBIJAILHOCTI Cy0’€KTiB 3a0e3Me4YeHHs] HalllOHAIbHOI Ta, 30KpeMa, BOEHHOI Oe3MeKH,
371e01IbIIIOT0, HE JOCITIM OYIKYBAaHOTO pe3yJbTaTy 3 PI3HUX MPUYMH (HECYMICHICTH NMPOrpaMHO-
amapaTHUX 3aco0iB TOMIO); BIACYTHICTh 3arajibHOi KOHIIEMIil (KOHIENTYaJlbHOrO MPOEKTY) Ta
CHCTEMaTH30BAHUX TEXHOJOTYHUX pillleHb LI0J0 MOOYJOBH  €IMHOI  IIEHTPaJi30BaHOI
iH(pOpMaliHHO-TEIEKOMYHIKALIHOI CUCTEMHM MOHITOPUHTY CTaHy BO€HHOI Oe3neku YkpaiHu; Opak
JOCITI/DKEHB 111010 TOOYI0BU €JMHOT MOHITOPUHTOBOI CUCTEMHU.

3aKOHOMIpPHO, IO TaKUM CTaH BHYTPILIHBOI TE€TEPOreHHOCTI Yy MiSNIBHOCTI CHUTYyallHHHX
LEHTpiB YKpaiHU He CIpHUsi€e HAIC)KHOMY PIBHIO iXHBOI B3a€MOJII SIK MiX 0000, Tak i 3 ['010BHUM
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CUTyalliiHUM LEHTPOM YKpaiHH, a TaKOX 13 CHCTEMaMH MOHITOPHHTY pPETiOHaJIbHOI Oe3MeKH
€C/HATO.

OTxe, Ha TMOYATKOBOMY eTami moOyaZoBM Mojneni Bepudikamii iHTeporepadenbHOCTI
CUTyalliiHUX TEeHTpPIB YKpailHM aJanTyeMo 1O YMOB iX JOCHI[DKeHHST 0a30By MOJENb
iHTeporiepabdensHocTi [1] (puc. 1), a Takox BpaxyemMo BiZOMHUH Ta ampoOoBaHWi CHOCIO
MOCTIZIOBHOTO BUKOPUCTAHHS NPUHIMIIB BiJIKPUTUX CHUCTEM 1 METONOJIOTIl (PYHKIIOHAIBHOT
CTaHJapTH3aIlil, SKHi Ma€ MMPOKE 3aCTOCYBAHHS SIK JUIs CHCTEM IPOMHMCIIOBOT aBTOMATH3allii, TaK i
JUI CTBOPEHHSI B3AaEMOCYMICHHX CHCTEM MIMPOKOTO Kiacy 3a wmacmTabamu Ta chepamu
3aCTOCYBAHHS.

IIpasosuii (topuduynuii) pisens. KoxkHa fep)kaBHa aJMIHICTpaIlis i yac peami3amii QyHKIii
JIEP’)KaBHOTO YMPABIIIHHS TMpaIloe y BIACHIA HAI[lOHAIBHINA TPaBOBIM CUCTEMI. AHAJIOTIYHO,
JISUTBHICTh OKPEMUX CyO’€KTIB 3a0e31eueHHsI BOEHHOI O€3M1EeKH PErJIaMeHTYEThCS K 3arajJbHUM, TaK
1 crieniajJbHUM 3aKOHOAABCTBOM. IIpaBoBa B3aeMOCYMICHICTh MOJISITa€ y TOMY, 1100 3a0e3MeunTH
MOJXKJIUBICTh CyO’€KTIB, 110 MPALOIOTh Yy PI3HUX MPaBOBUX paMKaxX, IMOJITUKAaX Ta CTPATErisx,
BUKOHYBAaTH 3aBJaHHs CIHiIbHO. CBOEIO 4eproro, e 3yMOBJIIOE MOTpedy y YITKOMY BHM3HAuU€HHI
MOJIOKEHb IOJI0 MIJISAXIB TIOJOJAHHS BIAMIHHOCTEH Yy 3aKOHOJABCTBI Ta TMPaBOBUX paMKax,
BKJIIOYAIOYM MOKJIMBICTh YXBAJICHHSI HOBHX 3aKOHIB Ta 1HIIWX HOPMATHBHO-TIPABOBHX AKTIB.

Bunosi
cuTyaliiHi T'omoBHMIt
HEeHTpH cuTyaiiHui
cy6’eKTiB PiBHi 3a0e3ne4eHHs LeHTp YKpainu
3a6e3medeHHs inTeponepaberbHocTi: (IAC «COTA»)
BB Vkpainu BIICBKOBUH;
paBOBUH (FOPUAMIHUN);
CEMaHTUYHWH,

OopraHizauiiHUMI;
TEXHIYHUH.

L
L

Bungosi
cuTyauiiigi
LEeHTPpH
€C/HATO
(EUROSUR,
SITCEN..))

£
£

Pucynoxk 1. ba3oBa Mmoziens iHTeponepabenbHOCTI CUTYALIHUX LIEHTPIB YKpaiHU B KOHTEKCTI i1
€BPOMNENCHKOT Ta €BPOATIAHTUYHOI IHTETpallii

[lepmM KpOKOM Ha NUISIXY JO BHpIIIEHHS MNpoOJeMH MpPaBOBOi B3a€EMOCYMICHOCTI €
MPOBEACHHS “ayUTy CYMICHOCTI” IIJISXOM aHalli3y YMHHOI'O 3aKOHOJABCTBA ISl BUSBJICHHS
0ap’epiB B3a€EMOCYMICHOCTI, TaKUX K Tajy3eBi abo reorpadiuHi oOMeXeHHsS Yy BHUKOPHCTaHHI Ta
30epiraHHi JaHUX, pi3HI Ta “po3MUTI” MIIEH31HHI BIOMOCTi, HaaMIpHI OOMEKEHHS II0JI0
BUKOPUCTaHHS KOHKPETHUX LHU(PPOBUX TEXHOJIOT1H YU PEKUMHU iX OCTAYaHHS, CYTIEpPEeWINBI BAUMOTH
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710 O/IHAKOBHMX YHM MOJIOHUX Tpo1eciB (polexyp), 3acTapijii BAMOTH A0 PiBHs O€3MeKH Ta 3aXUCTY
JaHUX TOIIIO.

Tomy npaBOBY y3ro/DKEHICTh B iHTepecax 3a0e3ledyeHHs] CyMICHOCTI CIIij aHai3yBaTH Tepes
YXBaJICHHAM KOHIICTITyaJbHUX (CTpAaTEriyHWX) pillleHb, a TaKOX pPEryJspHO OI[IHIOBATH
e(eKTUBHICTh 3aX0JIiB IOJI0 MOAAIBIION0 HAOIMKCHHS CTaHIAPTIB MICIIsl BBEJACHHS PIIICHb Y JITO.

3BakarouM HA TE, MI0 B3aEMOJIsA JEpPKaBHUX IH(QOpPMAIIMHUX CHUCTEM, 30KpeMa,
3a0e3neuyeTbcsi MUPPOBUMH KaHAIAMU Ta IHPOPMALIHHO-KOMYHIKAIMHUMH TEXHOJOTISIMH,
MUTaHHA B3a€MOCYMICHOCTI Ha piBHI 3aKOHIB Ta IHIIMX HOPMAaTHBHO-TIPAaBOBHX AaKTiB CIiJ
po3risgaTi SKOMOra paHilie, a BIAMOBIIHI JOKYMEHTH MalOTh NMPOUTH “HU(pPOBY MHEpPEBIPKY’ .
3okpema, HEOOX1/THO: MEePEKOHATHUCS, IO JOKYMEHT BIJMOBIA€ BUMOTAM HE Julle (Pi3UYHOro, a i
uudpoBoro cepenoBuila (Hampukiaa, [HTepHET); BUABUTU OyIb-sKI MEPEIKOAN Ul LHU(POBOro
OoOMIHYy; BU3HAYUTH Ta OLIHUTU BIUIUB JOKYMEHTa Ha iH(OpMaliiHO-KOMYHIKAIiiHI TEXHOJOTIi
CTEMKrojepiB.

Ile crpusTiMe B3aeMOJIT MIXK JEpKaBHUMH CIIy>)KOaMU Ha HIDKUUX PIBHAX (CEMaHTUYHOMY,
TEXHIYHOMY, OpraHi3amiiHOMY), a TaK0X 30LIBIINTH MOTEHIAT Ui TTOBTOPHOTO BHKOPUCTAHHS
ICHYIOUMX pillIeHb B ramy3i iH(OopMaliiHO-KOMYHIKAIIHHUX TEXHOJIOT1H, CKOPOTHUBILU pPECypCHi
BUTPATH Ta Yac Ha BIIPOBA/DKEHHS.

V pa3i 30BHINIHBOI B3a€EMO/IT (3 1HO3EMHUMH JiepKaBaMu ab0 MIXKHAPOJIHUMU OpraHi3alisiMu)
IOpUAMYHA I[IHHICTH OyAb-gKoi 1HQOpMallii, SKOI OOMIHIOIOTbCS, Mae 30epiraTucs, Mae
JOTPUMYBATHUCS 3aKOHOJABCTBO PO 3aXUCT JIaHUX K Y JepaKaBax MOXOKeHH 1Hdopmalii, Tak 1 ii
npuitHaTTS. Lle Moke 3ymoBUTH NOTpeOy B yKiIaJaHHI JOJATKOBUX YTOA JUIsl TOJOJaHHS
MOTEHIIMHUX PO301KHOCTEH y 3aCTOCYBaHHI YNHHOTO 3aKOHO/IaBCTBA.

Cemanmuynuii pigens. et piBeHb ONTUCYE CEMAaHTUYHI aCTIEKTH B3a€MO/Iii, TOOTO 3MICTOBHY
CTOpOHY 1HOpMAIIii, TKOI0 0OMIHIOIOTECS cucTeMu. CeMaHTHYHA B3a€EMOCYMICHICTD — 11€ 3/1aTHICTh
OyIp-SIKMX B3aEMOJIIIOUMX Yy Tpoleci KOMyHikaiii iH(QOpMaIiiHUX CHCTEM OJHAKOBUM YHHOM
pO3yMITH CEHC iH(opMaIlii, SKO BOHH OOMIHIOIOTHCA. TOOTO CeMaHTHYHA B3aEMOCYMICHICTH
JI03BOJISIE CUCTEMaM KOMOIHYBaTH OTpUMaHy 1H(GOpMAIIiiO 3 IHIIUMH 1HGOPMAIIIHHUMU PECypcaMH 1
00pobsaTH T cMmuciioBuid 3MicT. CeMaHTHYHOI B3a€EMOCYMICHOCTI MOXKE€ OYTH JOCATHYTO, SIKIIO
3aCTOCYBaTH CTaHJAPTH PO3MIKUPIOBaHOI MOBH po3MiTku Tuy XML (3okpema XSLT, XAML, XUL,
RSS, MathML, GraphML, XHTML, SVG, XML Schema).

Opeanizayitinutl pigenv (POKyCye yBary Ha NparMaTUYHUX acHeKTaX TOPU3OHTAIbHOI Ta
BEPTUKAIBHOI B3a€MOJI1 CUTyaliiHUX 1EHTpiB. Ha mboMy piBHI y3roJKyIOThCS CTpaTErivyHi Iim 1
JOCSTAOThCSA Yyroau (MEMOpPAaHIyMH) MPO CIBIPAIO MK aaMIHICTPATUBHMUMH OpraHaMH, SKi
MycsTh (200 MaroTh HaMip) 0OMiHIOBATHUCS 1HGOPMAIlIEI0, X0Ua MAIOTh Pi3H1 BHYTPIIIHIO CTPYKTYPY
1 mporecu. OpranizaiiiiHa B3a€MOCYMICHICTh Ma€ Ha METI 3aJOBOJBHUTH BHUMOTU CHUIBHOTH
KOPHUCTYBaYiB: CIy>KOM MaloTh OyTH JOCTYITHUMHU, JIETKO 1IeHTU(IKyBaTUCS 1 OyTH OpIEHTOBAHUMU
Ha KopucTyBaua. OpranizaliliHa B3a€MOCYMICHICTh JIOCSTA€ThCS IIISAXOM  3aCTOCYBAaHHSA
HOPMAaTUBHO-TIPABOBUX JOKYMEHTIB (YToJ, KOHBEHIIIi, JOroBOpiB (MEMOpPaHAYMIB, IPOTOKOJIB) PO
CHIBIIpallto, cTpareriii Tomo). ToOTo opranizaiiifHa B3a€MOCYMICHICTb — II€ 3/1aTHICTh OpaTH y4acThb
y IOCSITHEHH1 CHUIBHUX I[JIeH Ha PiBHI MpolieciB (IPoLeayp).

Texuiunuii pigenb. TexHIYHA B3AEMOCYMICHICTh — 3JaTHICTh J0 OOMIHYy JaHUMH MIiX
cucTeMamu, 1o OepyTh ydacTb B OOMiHI. TexHIYHMI piBeHb ONMCY€ CHHTaKCUC abo (opmaTu
nepefanoi iHdopmarii, GoKyCyloun yBary Ha TOMY, SIKHM YHMHOM HpEICTaBICHO 1H(OpMalilo B
KOMYHIKallIfHOMY cepelloBHILi. TeXHIYHUI PIBeHb BKIIOYAE MaKi KII0O408i acnekmu, sIK BIIKPUTI
iHTepdeiicu, ciyk0M 3B’43Ky, IHTErpalis AaHUX 1 MPOMIKHHUI IIap MpOrpaMHOro 3a0e3MeyeHHs
(Middleware), ysiBieHHs Ta OOMIH JaHMMH, CIyXOM nocTymy Ta 3axucTy iH(popmarii. TexHiuHa
B3a€EMOCYMICHICTh  JIOCATA€THCS, T'OJOBHUM YHMHOM, 3aBISIKM BHUKOPHUCTaHHIO CTaHIApTHHUX
npoTokouiB 3B 13Ky Tuiy TCP/IP.

OCHOBHI eTanu yJAOCKOHAJIEHOTO MiIX0Ay 3a0e3NedyeHHs] B3aEMOCYMICHOCTI BiZJOOpaXeHO Ha
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puc. 2. CyTHICTh yIOCKOHAJICHHS ICHYIOYOTO MiAXOIy, 3aJeKiapoBaHoro y nokymenti €C [1],
MOJIATAE Y BKJIFOUEHHI ITCIISI KOXKHOTO eTamy 3a0e3MEYCHHS] B3a€EMOCYMICHOCTI 00OB’S3KOBHX
ONUTYBAaHb KIIOYOBUX CTEHKIOJJIEpiB (3aMOBHHKIB, MOCTaYaJIbHUKIB, PO3POOHHKIB, CIIOKHBAYIB,
MepPCOHAITY, 110 CYIPOBOJDKYE 1HPOPMAIliHiHI CUCTEMH 1 BAKOPHUCTOBYE IIPOrpaMHe 3a0e3MEUCHHS Ta
BIJIMIOBIJTHI TIOCITyTH), 3 METOI0 BUSBJICHHS Ta YCYHEHHS TpPOOJIEMHUX MHUTaHb, a TaKOX
YMOXJIMBJICHHS BIUIMBY HA PE3yJIbTATH MOTEPEIHIX €TaIiB ISl iX MOKpaIIeHHS.

[locnimoBHa peaiizamis eTamiB Ma€ IMPHBECTH JO CTBOPEHHsS iHTeporepaldenbHOI Mepexi
CUTYyaIlIHHUX LIEHTPIB.

[Ipote o3HaueHWd MiAXiH HE TO3BOJSE KUIBKICHO OIIHUTH CTaH 1HTEpONepabelbHOCTI.
Po3ymiHHS piBHS IHTEpONEpaOeIbHOCTI HE BIIOOpaXKaeThCsl O1HApHUMM BaplaHTaMU Ha 3pa3oK “Tak”
abo “H1” yepe3 OaraToacrneKkTHICTh LBOro ABHIA. OCKUIbKU 1HTEpONEepadebHICTh HE € (PI3UYHOI0
BEJIMYMHOIO, 1i KputTepii (MOKAa3HUKK) MalOTh BU3HAYATHCS HA OCHOBI €KCIIEPTHOTO OIIHIOBAHHSL.
Boanowyac HaWOUIbII J1I€EBUMHU BUSBISIOTHCS IIKAIU MOPSIKY a00 IHTEpBalliB, a TaKOX HEYITKI
mKanu. Jlas 3pydHOCTI OLIHIOBaHHS pIBHS 1HTEpONEpadeNbHOCTI NPUWHATO II'SITh PIBHIB
OIIHFOBAaHHS, K1 HaBeAeHO B Tadm. 1 [1].
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Pucynok 2. OcHoBHI eTamnu 3a0e3Me4eHHs IHTeponepadeaIbHOCTI CUTYalliHHUX HEHTPIB YKpaiHH

3arasiom 3a0e3nedeHHs Ta Bepudikalis IHTEponepadenbHOCTI CUTYaliHOTO LEHTPY CHiJ
3MIACHIOBATH IIOA0 BCIX KOMIOHEHTIB (IiJICUCTEM Ta €JIeMEHTIB) HaJICUCTEM, 1110 MAIOTh 30BHIIIHI
3B’A3KM 13 LIMMH CHUCTEMaMU Ha IPaBOBOMY, OpraHizalifHOMy, CEMaHTHYHOMY Ta TEXHIUHOMY
PIBHSX.
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Taoauus 1. PiBHi oriHoBaHHA iHTeponepadeTbHOCTI

Ne PiBHi
. . . Omnuc

piBHA | cymicHOCTI

1 BincyrHiit B3zaemoist BigcyTHs. IHTeponiepaOeibHICTh HEMOXKIIMBA Ta HE TJIAHYETHCSI.

2 MiHimMaTEHUHA KoxHa 13 cucteM Mae iHAUBITyalbHY apXiTeKTypy. [HTeponepabenbHICTh peaTi3y€eThCs
yepe3 cnenndiuHi mpoueypu ado 3a TAMYACOBOIO CXEMOIO.

3 [TomipHwmit 3ax0/1iB MO0 MOJIIMIICHHS CYMICHOCTI OYJIO BXKUTO, aJie 3aJTUIIAETHCS 3HATHUI
MTOTEHITiaJT JJISl TTOIAJIBIIIOTO Y IOCKOHAJICHHS IHTepOIIepadeIbHOCTI.

4 KpanidikoBanuii | 3B’s13ku iHTeporniepadenbHi. BifcyTHi smie aeski YMHHUKU MOBHOI CYMICHOCTI.

5 IToBHa JIOoCATHYTO MaKCUMAJIBHOTO PiBHS iIHTEpOIepadeIbHOCTI.

CYMICHICTb

Bucnosoxk (Conclusion)

VY crarTi JIOCHIDKEHO MpoOjeMaTuKy 3a0e3ledeHHs] 1HTeponepadeabHOCTI CUTYalldHUX
LEHTPIB YKpaiHH K BaXJIMBOI M€PeyMOBH €(EKTUBHOr0O (DYHKIIOHYBAHHS CUCTEMU MOHITOPUHTY
Ta OIIHIOBaHHS CTaHy BO€HHOI Oesmeku. [IpoBenmenuii aHami3 MoKaszaB, MO CHUTYAIlldHI IEHTPHU
BIJIIFPAIOTh KIJIIOUOBY posib y (opMyBaHHI 1HGOpMaLiiHO-aHATITUYHOI MIATPUMKH TPOIIECIB
MPUMHATTS YNPaBIIHCHKUX pIlIeHb y cdepl HalioHanbHOI Oe3neku, 3abe3nedyrodr 30UpaHHs,
0o0poOneHHs, aHami3yBaHHS 1 TOMUPEHHS i1HQOpMaIli mpo cTaH Oe3MEeKOBOTO CEpPEeOBHINA.
Boanodac BcTaHOBIIEHO, IO ICHYIOYA MEpeXa CUTYaIliMHUX IEHTPIB XapaKTEePU3YEThCS 3HAYHOIO
TEXHIYHOIO, IPOTPAMHOIO Ta OPTaHi3aIliiHOI0 TETEPOTEHHICTIO, IO YCKIIAHIOE OOMIH 1H(POPMAIIi€I0
MDK CHCTEMaMHM Ta 3HIKY€E e(DEKTUBHICTh IXHbO1 B3a€EMOII1.

VY Xomi AOCTIKEHHS y3aralbHeHO TEOPETHYHI MITXO0IU 0 PO3YMIHHS 1HTEpOnepadeTbHOCTI
iHpopMaIiiHUX CUCTEM Ta OOIPYHTOBAHO JOLUIBHICTP BUKOPUCTaHHS OaraTOpiBHEBOI MOl
3a0€3MeYeHHsT B3a€EMOCYMICHOCTI, sIKa OXOIUIIOE€ TIPaBOBUM, OpraHi3alliiHANd, CEMAaHTHUYHUN 1
TeXHIYHUW piBHI B3aeMoiii. Bu3HaueHO OCHOBHI YMHHWKH, 110 BIUIMBAIOTh Ha pPIBEHB
1HTEepoInepadeTbHOCTI CUTYAIliIMHUX IEHTPIB, 30KpeMa BiAMIHHOCTI y HOPMAaTHUBHO-TIPAaBOBOMY
peryJtoBaHHI,  pI3HOPIAHICTE  1H(OPMAIIHHO-KOMYHIKAIIIMHUX ~ TEXHOJIOT1M,  BIJICYTHICTh
yHI(pIKOBaHHUX CTaHIAPTIB OOMIHY JAaHMUMH Ta HEAOCTATHIO KOOPAMHAIIII0 1H(HOPMAIIHHUX TTPOIIECIB
MIK Cy0’€KTaMU CEKTOPY Oe3IMeKH i 000POHH.

OOrpyHTOBaHO METONWYHUK TiaXiag 10 Bepudikamii iHTeponepabeabHOCTI CHUTYaIIHUX
LEHTPIB YKpaiHu, SKui mependavyae BU3HAYCHHS BUMOI JIO0 B3a€EMOCYMICHOCTI Ha PI3HUX PIBHSIX
(GYHKI[IOHYBaHHS CHCTEM, €KCIIEPTHE OI[IHIOBAHHS CTYNEHS iX BHUKOHAHHS Ta pPO3pPaXxyHOK
MMOKa3HUKIB 1HTEpoIepabebHOi MPUIATHOCTI W PEIEBAHTHOCTI. 3alpONOHOBAaHA ITOCIIIOBHICTh
€TamiB OLIHIOBaHHS [O3BOJIAE€ BU3HAYATH DPIBEHb I1HTEPONEpabeIbHOCTI CUTYaLIHHOTO LIEHTPY,
BCTAHOBJIFOBATH IMOTEHITIA] HOTO B3a€MOJII 3 IHINUMHU 1HPOPMALIHHUMH CUCTEMaMHU Ta BU3HAYATH
HaAMPSIMU MOAAIBIIIOTO PO3BUTKY.

Pexomenaanii (Recommendations)

OTtpumMaHi pe3yJabTaTH MOXKYTh OyTH BHKOPHUCTaHI MiJ yac (GopMyBaHHS Ta PO3BUTKY Mepexi
CUTyalllHHUX LEeHTpiB  YKpaiHM, YJOCKOHAJEHHS CHUCTeMH i1H(opMaIiiiHO-aHATITUYHOTIO
3a0e3neueHHs Jep>KaBHOrO YIpaBlliHHA y cdepi Oe3mekn i 000poHH, a TAKOXK Y MpoLeci iHTerparii
HaI[lOHANBbHUX 1H(OpPMAIIMHUX CHCTEM MOHITOPUHTY O€3MeKd 3 BIANOBIAHUMHU CHCTEMaMHU
€Bponeiicbkoro Corozy Ta HATO. Peanizariist 3apornoHOBaHUX MiTXOAIB CIPUSITUME ITiIBUIICHHIO
e(peKTUBHOCTI OOMIHY 1H(pOpPMAaLIi€l0, TOKPAIIEHHIO KOOPAUHALIT MK Cy0’€KTaMu CEKTOpY Oe3meKH
1 000pPOHU Ta PO3BUTKY IHTETPOBAHOI CUCTEMHU CUTYallIiHOT 0013HAHOCTI AEpKaBU.

Konduaikr intepeciB (Conflict of Interest)
OnHuM 13 aBTOPIB CTATTI € WieH peaakuiiHoi koserii. i yHUKHEHHS KOH(JIIKTY IHTEpeciB
penakuiiHuii npouec 3aificHioBaB Oner CeMeHEeHKO.
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Abstract. The relevance of the study is o0ycnosnena by the growing role of situation centers
in the system of ensuring Ukraine’s national and military security, as well as by the need for their
effective interaction in the context of governance digitalization and integration into the European and
Euro-Atlantic security space. The extensive network of situation centers operating within various
state authorities and the security and defense sector requires coordinated technological,
organizational, and legal solutions that enable information exchange, shared use of services, and a
common understanding of data. The presence of significant heterogeneity in technical equipment,
software, and information resources, as well as the absence of unified approaches to assessing the
interoperability level of such systems, necessitates the development of scientifically grounded
methodological recommendations for ensuring the interoperability of Ukraine’s situation centers at
both national and international levels. The study employs a set of general scientific and specialized
methods, including system analysis, the structural and functional approach, methods of scientific
abstraction and generalization, analysis of regulatory and legal acts and international experience in
the functioning of security monitoring information and analytical systems, as well as expert
evaluation methods. The methodological basis of the research is the concept of information systems
interoperability, which involves the coordination of legal, organizational, semantic, and technical
levels of interaction between monitoring systems and situation centers. As a result of the study, an
approach to developing a verification model for the interoperability of Ukraine’s situation centers has
been substantiated. This approach involves the systematization of interoperability requirements at
different levels, expert assessment of the compliance of situation centers with these requirements, and
the determination of integral indicators of interoperability capability and relevance. A sequence of
stages of the methodology for assessing the level of interoperability has been proposed, which makes
it possible to quantitatively and qualitatively determine the degree of interaction among situation
centers, with the Main Situation Center of Ukraine, and with the information and analytical systems
of international partners. The obtained results create the prerequisites for improving the efficiency of
the military security monitoring system, enhancing the information support of managerial decision-
making, and forming a unified information space in the field of security and defense. The results of
the research may be useful for public authorities, entities of the security and defense sector, research
institutions, and analytical centers engaged in the development of situation centers, the digital
transformation of the security governance system, the creation of security monitoring information
and analytical systems, and the interoperability of information systems in the context of Ukraine’s
integration into the security structures of the EU and NATO.

Keywords: military security, situation centers, interoperability, information systems, military

security monitoring, digital governance, information interoperability, security and defense sector,
information and analytical systems.
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IHousiTiiiHA HEBU3HAYEHICTH IITYPMOBHUX Jil
TA METOAMYHI HACJIIIKM /151 OlIHIOBAHHA e¢(PeKTUBHOCTI IX BeJIeHHS

Ouaexkcanap Kosechnk
HavyaJlbHUK Kadeapu YTpaBiaiHHS AISIMH T1IPpO31TiB
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AHoOTaniA. AKTyalnpHICTh CTaTTI BH3HAYA€TbCAd HASBHICTIO CTIHKOi TEPMIHOJOTIYHOI
HEBIOPSIKOBAHOCTI Y BOEHHO-HAyKOBHX TIpaIsiX, OOHOBMX cTaTyTaxX i HaBYaJIbHO-METOIMYHUX
Marepiajgax MoA0 3aCTOCYBAaHHS MOHATH “HAcTym’, “araka’”, “mrypm’ 1 “mTypMoBi aii”. YHACIiI0K
IBOT'O IITYPMOBI [Iii HEPIZIKO THTEPIPETYIOTHCS Yepe3 JIOTIKY HACTYITy, a “ITYypM’ OTOTOKHIOETHCS
3 MOBHHMM ILHUKJIOM MAiil. 3a Cy4acCHMX YMOB HACHUYEHOCTI MOJisi 000 OE3MUIOTHUMHU CHCTEMaMH,
3aco0aMu pagioeNeKTpOHHOT O0POTHOU, IHKEHEPHUMH 3arOPOKEHHSIMH Ta BUCOKOTOYHOIO 30PO€0
Taka TEPMIHOJIOTIYHA HEUITKICTh O€3MOCepPeHbO BIUIMBAE HA SKICTh IJIAaHYBaHHsS, OpraHi3arliio
B3a€MOJIIi Ta OOIPYHTOBAHICTh OIIIHIOBAHHS pPE3yJbTaTIB JiH MiApo3aiaiB. MeToro Iii€i cTarTi €
BIOPSIIKYBaHHS TOHATIHHOTO amapary 4Yepe3 HAayKOBO KOPEKTHE PO3MEXKYBaHHsS “mTypmy’” 1
“mMTYpMOBHX i’ y CIIBBIIHOIICHHI 3 ‘“‘HacTyrmoM” 1 “arakor0” Ta BH3HAYEHHI METOJIMYHUX
HACJIKIB TEPMIHOJIOT1YHOI IMIIMIHM ITi/I Yac OI[IHIOBaHHS €(DEKTUBHOCTI BEJICHHS IITYPMOBHX A
MiIPO3A1IaMH Ta YaCTUHAMU. METOI0JIOTYHY OCHOBY CTAHOBJISITh TIOPIBHSIBHO-JIOT1YHHUNA aHaJi3 Ta
KOHTEHT-aHali3 HalllOHATbHUX JOKTPUHAJIBHUX Ta HaBUYAIbHO-METOJIUYHHUX JIOKYMEHTIB Yy
3iCTaBJCHHI 3 JOKTPUHAJIBHOIO TepMiHoJOTier0 [liBHIYHOATIIAHTUYHOTO AQJIbSIHCY, a TaKOX
chOpMOBaHO KOHIIENTYalbHYy CTPYKTYpY IITYpPMOBHUX /i s MOAAJBIIOrO OOIpYyHTYBaHHS
KpUTEPIiB OLIHIOBaHHS. Y pe3ylbTaTaxX MOKa3aHO, 10 HACTYM JOIUIbHO TPAaKTyBaTH SIK IIMPIIY
dbopMy BeneHHs OOMOBHMX Mdiif, y MekKax SKOI araka BHUCTYIIA€ €TaloM, a IITypM — TaKTUYHO
oOMexeHO (a30r 0e3MocepeIHbOr0 OBOJIOAIHHA 00’€KTOM. ABTOpP MPOIMOHYE PO3TISIaTH
mTYpMOBI il sk Oararoa3oBUil 1 KOMIIOHEHTHUN KOMIUIEKC Y3TO/DKEHHUX TAaKTUYHHUX i, 110
OXOILTIOE MiJITOTOBKY, il Oe3mocepeHb0 Ha 00’€KTi, 3aKPIIUICHHS Ta YTPUMAaHHS JOCATHYTOTO
pe3ynbrary. BusiBieHo MexaHI3MU HiAMIHHM MOHSTH Ta MOKa3aHO, IO MEPEeHECEHHsS MPOCTOPOBO-
YacOBUX IMOKa3HMKIB HACTYNy Ha MITYPMOBI il MOPOKYE METOAUYHY TOMUIIKY OIIIHIOBaHHS
e(pEeKTUBHOCTI. 3ampolOHOBAHO KOJO ©0a30BUX KpUTEpiiB e(EeKTUBHOCTI INTYpMOBHUX JiH,
OpIEHTOBAaHMX Ha JOCATHYTHH e(eKT, 130J1il0 00’€KTa, yHpaBiIiHHA, 30epekeHHsI 00€31aTHOCTI,
CHUHXPOHI3aIlil0 BOTHIO Ta MAaHEBpY, IH)KEHEpHE M JOricTMYHe 3a0e3MeyYeHHs Yy MO€JHaHHI 3
iHpOpMalLIHHOI TPOTUIIEI0 CIIOCTEPEKEHHIO NPOTUBHUMKA. OTpuMaHi pe3ynbTaTH (OPMYIOTh
LUTICHE METOAWYHE MIAIPYHTA M TOJAJbIIOT0 PO3BUTKY IHCTPYMEHTApilO0 OILIHIOBAHHS
IITYPMOBHX Jill Y Cy4acHUX YMOBaxX O0OMOBHX Miif, TPH IIbOMY IX MPAKTHYHA 3HAUYIIICTh MOJIATAE Y
MO>KJIMBOCTI BHKOPUCTAHHS YTOYHEHOr'O MOHSTIMHOTO amapary, CTPYKTypHO-(a30BOTO MOAAHHS
IITYPMOBHUX JIii Ta OOIPYHTOBAaHMX KpHUTEPiiB €()EeKTUBHOCTI MiJ 4Yac po3poOJIECHHS HaBYAIbHO-
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METOAMYHUX MarepiajiiB, aHaiizy OOHOBOro IOCBiAy ¥ YIOCKOHAJCHHS IIATOTOBKH OpTaHIiB
YIPaBIIHHS Ta MiIPO3ILTIB.

Karwuosi cioBa: mtypmoBi i, ITypM, epeKTUBHICTD, KpUTEpPii OIIHIOBAHHS, MOHATIHHUN
amapar.

Beryn (Introduction)

CyuacHi yMOBH BeJICHHS OOWOBHX i XapaKTepU3yIOTbCS BHCOKOIO 1HTEHCHBHICTIO,
JUHAMIYHICTIO Ta 3HAYHOI0 TEXHOJIOTIYHOIO HACHYEHICTIO MoJjii 0010, 30KpeMa HIMPOKUM
3aCTOCYBAHHSIM O€3MUIOTHUX JITAIbHMX amapariB, 3aco0iB paJlloeIeKTPOHHOI OOpOTHOH,
1HKEHEpHUX 3aropo/PKEHb 1 BUCOKOTOYHOI 30poi. 3a TakMX YMOB ICTOTHO 3pOCTA€ pOJIb SKOCTI
YIPaBIIIHHA JISIMU HIAPO3/UTIB, @ TAKOXK KOPEKTHOCTI MOHSTIMHOIO anapary, sSIKiil BU3HA4Yae JIOTIKY
MJIaHYBaHHA, 3MICT MIJTOTOBKH, OPTaHi3allilo B3aEMOJIIi Ta MiAXia 0 OIiHIOBaHHS €(EKTUBHOCTI
O0MOBHX JiH.

BomHouac y HayKOBHX Mpamsx, OOHOBHX CTaTyTax i HaBYaIbHO-METOJWYHHX MaTepianax
HpOCTe)KyeTI)CSI CTiiika TEpMIHOJIOTIYHA HEBMOPSIKOBAHICTh y BUKOPUCTaHHI MOHATH ‘‘HACTyM

“araka”, “mTypM” 1 “mITYpMOBI Iii”. 3a3Ha4eH1 TEPMIHU HEPIJIKO MOJIAIOTHCSA K B3aeMO3aMiHHI abo
PO3MEKOBYIOTHCSI HETOCTIJOBHO 3a PIBHEM YIMPaBIiHHS, MacimTaboM, YacoBO-TIPOCTOPOBUMU
MEXKaMH Ta IIJTLOBOIO CIPSMOBAHICTIO. SKIO MOHATTS “HacTym” 1 “ataka” 31€0LIbIIOTO MaloTh
BIJIHOCHO YyCTajJieHe TpaKTyBaHHS, TO CHIBBIJHOLIEHHS MOHATH “mITypM~ 1 “mWITYypMOBI [ii”
3IAIIAETHCS TUCKYCIMHUM 1 METOJIMYHO HEUITKUM.

Hacnigkom Takoi HEBM3HAYEHOCTI € YacTKOBA MiAMiHA MOHATH, 3a skoi mrypmosi aii (L)
OMHCYIOTHCS O3HAKaM{, NpPUTaMaHHUMHU HACTyIy, a IUTYpM IIOMUJIKOBO OTOTOXKHIOETHCS 13
CaMOJI0OCTaTHBOIO CUCTEMOIO Aiil. BoHOUAC 3a CBOEIO CYTHICTIO LITYPM € JIUILIE OKpEMOIo (ha3oro y
ckiaal mupmoro komrmiekcy IIIJ[, mo oxormoe MiAroTOBKY, BOTHEBE Ypa)K€HHS, MaHEBp,
IH)KEHEpHE, JIOTICTUYHE Ta MOPATbHO-TICHXOJIOTIYHE 3a0€3TMeUeHHS 3 MOJAIBIINM 3aKpIIICHHSIM
JOCATHYTOTO pe3ynbTary. JloAaTKoBO MiJMiHA TOHSATh IOCHIIIOETHCS THUM, IO B OKPEMHX
HOPMaTUBHUX BU3HAUEHHSX TEPMiH “IITYpPMOBI [ii” MOMAETHCA B AyKKaX K “mITypMm’ abo0 MTypM
OTOTOXKHIOETBHCS 3 ATAKOIO, 110 3aKPITUTIOE TUTyTAaHUHY BXXE Ha PiBHI AePIHIIIIHA.

[TonsTiiiHA HEBU3HAYCHICTh M€ HE JIMIIE TCOPETUIHHM, a i IPUKIAJTHUA XapaKTep, OCKUTLKH
YHEMOXJTMBITIOE (POPMYBaHHS OOTPYHTOBAHOI CUCTEMH OIIHIOBAHHS €(PEKTUBHOCTI IITYPMOBHX .
Ha mpaktuii 1e mposiBiIs€ThCsl MEPEHECEHHSIM HEMPHUAATHUX MOKAa3HHUKIB 13 KOHTEKCTY HACTYIY,
30KpeMa TeMIily abo TIMOMHM TPOCYBaHHS, Ha OIIHIOBAHHS i IITYPMOBHUX 3aroHiB (rpym). Y
pe3ynbTaTi BUHHUKAE CYNEPEYHICTh MK MOTpeOO0 B TOYHOMY OLIIHIOBaHHI €(QEeKTUBHOCTI
IITYPMOBHX il Ta HEUITKICTIO 1X MOHSATITHOIO BU3HAYEHHS, 10 3yMOBJIIOE HEOOX1AHICTh HAYKOBO
OOIpyHTOBAHOTO PO3MEKYBAHHS MOHATH “IITYpM” 1 “IITYpPMOBI Jii” y CIIBBIAHOIIEHHI 3 HACTYIIOM
Ta aTaKoro.

AHani3 HaliOHaJbHUX AOKTPUHAIBHHUX 1 HABUAIbHO-METOIWYHHMX JDKEPEN CBITYUTH IPO
HasIBHICTb TEHJEHIIIT 10 30JMKEHHSI, a MOACKYH i OTOTOKHEHHS MOHATH “mTypM’ 1 “IUTYpMOBI 111"
3 KaTeropisiMd HacCTyIajibHOro 0010, 1m0 (opMmye HIATPYHTS AN MOAAJIBIIOI TEPMIHOJIOTIYHOI
IUTyTaHWHU TiJ] 4Yac OIIHIOBaHHS pe3yibTaTiB OoioBux aii. Tak, y 601710BOMy craryti JdmbIl
3-03.58(59) uactuna IV, piBens B3Boa—BiaaiieHss, [1IJ] nonatotees gk “mtypmoBi Aii (IuTypm)” Ta
BHU3HAYAIOTbCS 4Yepe3 IMPOPHUB MEPEeTHbOI0 Kpaw, CTPIMKE MPOCYBAaHHS BIIEpe] 1 3aXOIJICHHS
YKPIIJIEHOTO MyHKTY abo 00’ekra, 1mo (aktuyHo Hakianae Ha IIJ] moriky Hactymy # opieHTye
OLIIHIOBAHHS Ha MOKAa3HMKM TEMITy Ta mpocyBaHHA [1, 2]. AHaJIOTIYHMI MiIXiJ MPOCTEXKYEThCS 1 B
6oitoBomy craryti JmbIl 3-03.56 yactuna II, piBens Oatanbiion, ae L] onucyroTbes sIK y3ro/pKeHi
Jii ITYypMOBOIO 3aroHy (rpyru), CIpsIMOBaHI Ha MPOPHUB 1 3aXOIUIEHHS 00’€KTiB a0 HaceleHHX
MYHKTIB y MO€THAHHI 3 BOTHEBOIO MIATPUMKOIO [3].

CrpykTypa HaBYaIbHO-METOJWYHHX MaTepialliB JOJATKOBO MIJCUIIIOE 3a3HAuUEHY IIiIMIHY
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MOHATH. Y TaKTUYHUX MyOiKaisx, MPUCBSIYEHUX MiAroToBi Ta BeneHuro 1/1, Bianosiani po3ainm
0e3rnocepeIHbO TOEAHYIOTHCS 3 BapiaHTaMH BEACHHS HACTYMy B ypOaHi30BaHIii MiCIIEBOCTI, IO
BOYJIOBYE IITYPMOBI JIii y paMK{ HACTyHaJIbHOTO 0010 Ta He (DiKCy€e MEXi MiXk eTaroM (aTaka, ITypM)
1 KoMIIekcoMm it (mrypmoBi i) [4]. Bognouac npukiagHi MaTepiaiy 3 MiArOTOBKH MITYPMOBHX
TpyI JEMOHCTPYIOTH (ha30BHI XapaKTep MPAKTHKH 1X 3aCTOCYBAHHS, NI MICNIs 3aXOIUICHHS a0o
3aYMCTKH 00 €KTa MiIPO3/UIN 3IIHCHIOIOTH 3aKpilJICHHS, OpPraHi30BYIOTh OOOPOHY Ta MOXYTb
npojopxyBatu 1LJ] Ha iHIKUX 00’ €KTaX, Mepeaaroun 3alHATI MO3UIIIT TpymamM 3akpituieHHs [5]. Le
niaTBepKye mupuii 3mict LIJ] mopiBHSIHO 3 OJJHOAKTHUM €TaroM MTYPMY B pO3pi3i iX BEJCHHS.

VY HayKOBO-TIpUKJIAJHHUX JDKEpeNax, MPUCBIYCHUX CyYaCHHUM OOHOBHM IisIM, aKIEHTYEThCS
yBara Ha opraisaiiii Ta HiArOTOBLI IITYPMOBUX MIIPO3JUTIB 3 ypaXyBaHHSIM peaibHOro OOHOBOIro
JOCBiy, 30kpeMa HaObyToro Cunamu Oe3neku Ta 000poHU YKpaiHu Mij] yac BeJICHHsS OOMOBUX ii.
VY 1mux poborax IJ] po3risinaioThCcsi K MOCTIJOBHICTH B3aEMOIIOB’3aHUX (pa3, MO0 BKIIOYAIOTH
MIJITOTOBKY, 130JIs1IiF0  00’€KTa, O€3MOocepeiHeE 3axXOIJIEHHsS Ta TOJajbIle 3aKpIIUICHHS
pesynbTaty [6, 7, 8]. Takuii miaxim y3romxkyerbes 3 ¢dazoBoro konueniiero LI/ 1 kopemoe 3
aHAJIITUYHUMHU MaTepiajamMH, CyMICHUMH 3 JokTpuHanbHuMH migxogamu HATO ta CIHA, ne
“Assault” TpakTyeTbcs SK KyJibMiHallMHA ¢a3a MmUpIIOro O(QEH3UBHOIO IMpollecy, a He SK
camopocraTtHs (popma 6oioBux mii [11, 12].

[ToniOH1 BHUCHOBKM MICTATBCA W Y HayKOBO-TIPUKJIAJHUX JIOCHIDKEHHSX. 30Kpema Yy
myOmikauii [ 10], mpucBsiueHiit BeeHHIO 00MOBHX il y MICBKMX YMOBaX, IITYPM PO3TJISAA€THCS K
CKJIaJI0Ba PO3TOPHYTOTO MUKITY Jii, [0 BKIIOYAE 3aXOIUICHHS KITFOUOBHX ITyHKTIB, IEpETrpyITyBaHHS,
3a4UCTKy Ta (OpMyBaHHS 30BHINTHBOTO TEpUMETpa, a He sk camomoctaTHs mis [10]. Haykosi
myOJTiKaIi mo/I0 3aCTOCYBaHHS IITYPMOBHUX TPYI y CTPYKTYPi ckinanoBux Cuit 6e3meku Ta 000poHH
VYkpaiHu TakoX BKa3ylOThb Ha BIJICYTHICTb PO3BUHEHOTO METOJIMYHOIO amapary OIIHIOBAHHS
edexruBHOCTI [1I/] Ta BU3HAYAIOTH IEPCTICKTUBHUM HAMPSIMOM PO3POOJICHHS METOAMKH [8].

3icTaBieHHs HaIllOHAIBHUX MIAXOMAIB 13 JOKTpUHAIbHUMH JokymeHTamMu HATO momatkoBo
aktyamizye mnpodomemy. Y Ttepminonorii HATO monstTs “Assault” y Mexkax TOCIHIKEHHS
pO3MIIsIaeThes K KyJbMiHaliHa (a3a araku, Toml sk “‘Attack” posrisgaerbes sk ¢dopma
HaCTyHaJIbHUX [iH, IO MMATBEPKYE (HAa30BUM XapakTep MITypMy Ta HEIOIUIBHICTE HOTO
OTOTOXKHEHHS 3 IOBHUM LIMKJIOM OoroBux miii [11, 12].

MeTtonoJioriuna ocuoBa (Methodological Framework)

MeTom00TiYHy  OCHOBY  JIOCHIJDKEHHS CTAHOBHUTH CYKYMHICTh 3araJlLHOHayKOBHX 1
CHeIiaJbHUX METOJIB. TEepMIHOJIOTIYHMA 1 KOHTEHT-aHa i3 3aCTOCOBAaHO [UISl BUSBIICHHS
0COONMMBOCTEH TpaKTyBaHHSA MOHATH “‘HacTynm”’, “araka”, “mtypMm” 1 “IITYpMOBI Iii” y HayKOBHX,
HOPMaTHUBHUX 1 HaBYAJIbHO-METOAMYHHMX JDKepeaxX. [IopiBHSUIBHO-JIOTIYHUN aHaI3 BHKOPHUCTAHO
JUIS PO3MEXYBAaHHS 3a3HAUCHHUX KaTeropiii 3a piBHEM YIpPaBIiHHSA, MacIITadOM, YacOBHMH,
MIPOCTOPOBUMH MEKaMH Ta LIJTLOBOIO CIIPIMOBaHICTIO. MeTo/1 y3araibHeHHsI J03BOJIUB chopMyBaTu
METOJMYHI BUCHOBKH IIOJ0 HACIIIJIKIB MOHATIHHOI HEBU3HAYCHOCTI JIJIsl OIIHIOBAHHS €(PEKTUBHOCTI
HIJ1 Ta oOrpyHTYBaTH HEOOX1HICTh YTOUHEHHS IX OHATIMHOTO amnapary.

PesyabTaTn (Results)

BceraHoBIEHO, 10 Y BOEHHO-HAyKOBOMY Ta JIOKTPUHATTLHOMY p03yM1HH1 HaCTyM € (I)OpMOIO
0oifoBUX Miif WIMPLIOTO PIBHS, sSIKa OXOILIIOE CYKYIHICTb PISHOPIBHCBHMX 1 PISHOTHIHHX [iid,
00’€IHAHUX €MHOI0 TAKTHYHOIO, a TMEPEBAKHO — ONEPATHBHOI METOM. Moro 3MicT y Mexax
JOCITI/DKEHHST PO3IJIAIA€ThCS HE OKPEMOIO TAaKTMYHOIO €0, a 3arajbHOIO JIOTIKOI JTOCATHEHHS
nepeBaru HaJ MPOTHMBHUKOM HUISAXOM PO3rpoMy HOro yrpyrnoBaHHS, 3aXOIUIEHHS a00 yTpUMAaHHs
TEepUTOpii Ta CTBOPEHHS YMOB JUISl MOAAJIBIIOTO PO3BUTKY ycmixy. Takuil mijxiJ 3aKpiljeHui y
OoifoBux craryrtax, 3okpema B J{mbII 3-03.56, ne HacTyn po3risgaeThes sIK paMKOBE MOHATTS, Y
MEXax sIKOTO OPTaHi30BYIOThCS il MIAPO3ALIiB 1 YaCTUH pi3HOro piBHA [3].
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XapakTepHUMHU O3HAKaMHU HACTYIy € MPOCTOPOBE pO3MIMPEHHS, MOETANHICTh BHKOHAHHS
3aBJlaHb 1 3aIy4EHHS 3HAYHHMX CHJI 1 3ac00iB, IO 3yMOBIIIOE BiANOBIAHWN piBE€Hb YNPaBIIHHS Ta
IUTAHYBaHHSA. Y HOPMATHBHUX JIOKYMEHTaX HACTYI ONUCYETHCS Yepe3 BU3HAUYCHHS CMYT 1 pyOexKiB,
TEMITy MPOCYBaHHs Ta OpraHi3amii B3aeMOo/Iii Mi>K YaCTUHAMH Ta MiAPO3AiIaMH, o 0e3rmocepeIHbO
OB’ SI3y€ HOro 3 ONMEPAaTHBHO-TAKTUYHHUM DPIBHEM YIpaBiiHHSA [2, 3, 4]. BiamoBigHO, KIOYOBHMH
MOKa3HUKaMH e()EeKTUBHOCTI HACTYIy BHCTYMAIOTh TEMIT i TJMOWHA TPOCYBaHHSA, CTIMKICTH JI0
POTHIIT TPOTUBHUKA, a TAKOK CHIBBIAHOIICHHS CHJI 1 3aC00iB, IO € METOAUYHO OOTPYHTOBAHUM
came ISl aHaJIi3y IbOTo PiBHS OOMOBUX Miid.

OOrpyHTOBaHO, 1110 Y MEXaxX HacTyIly MOKYTh 3aCTOCOBYBATHUCS pI3HI CIIOCOOM Aiii, 30KpemMa
aTaka, MaHeBp, 00Xin, oxoryieHHs, a Takox LI/l sk 1HCTpyMEHT MOCSTHEHHS JIOKaJIbHOTO Ta
KpUTHUYHOTO 1715 npoTtuBHUKa edekry. [lpu npomy /] He € cuHOHIMOM HacTyny 1 HE 3aMIHIOIOTh
Horo, a peai3yrThCid B 3aJaHOMY HACTYIIOM KOHTEKCTI 3 METOI 3aXOIUICHHs ab0 3HUILECHHS
KOHKPETHHX OO0’€KTIB, MOJOJAHHS BY3JIIB OHNOPY YM MPOPHUBY HiATOTOBIEHOI AUISHKH OOOpOHU
npotuBHuKa [5]. TlepeHeceHHs] O3HAK 1 KpPUTEpIiiB OIIHIOBaHHS HacTymy Oe3nocepennbo Ha LIIJ]
ITHOPYE€ BIIMIHHICTb M1K JIOT1KOIO HACTYIY Ta CUCTEMOIO Y3TO/KEHUX TAKTUYHUX /11, 10 3yMOBIIIO€
METOJMYHI TOMHIJIKH TIi/1 yac aHami3y epexkruBHocti [TI]1.

VY 0GoiioBUX cTaTyTax MOHATTA “‘aTaka” BU3HAYAETHCS SIK €Tall HACTYMaJbHOro 000, SIKUM
MOJIATAE Yy CTPIMKOMY MPOCYBaHHI MiJIPO3JLIIB y O0HOBOMY MOPAIKY B MOEIHAHHI 3 BOTHEM YCIX
HassBHUX BOTHEBHX 3aC0O0iB 3 METOIO 3HMINEHHS MpoTUBHUKA [ 1, 2]. Take TpakTyBaHHS YiTKO (IKCy€
aTaky sk a3y HACTYyMaJIbHUX JiH, a HE SIK CAMOCTINHY CHCTeMYy OOMOBHX Jiii.

BcranoBiieHo, 110 aTaka Ma€ 4iTKO OKpECIeHI YaCOB1 Ta MPOCTOPOBI MEXI1 1 peatizy€eThes I
TICIIsE CTBOPEHHS BIAMOBIAHUX YMOB. Y HOPMATHBHHUX JTOKYMEHTaX HAroJIONIYEThCA, IO 1i yCmiX
3QJICKUTD BiJ €(DEKTUBHOCTI BOTHEBOI MATOTOBKH, OpraHi3arlii B3aeMoii, CTIHKOCTI yIpaBIIiHHS Ta
3aTHOCTI MIAPO3AUTIB MATPUMYBATH 3aIaHUM TEMIT I1i]T BOTHEM NMPOTUBHUKA [2, 3]. BomHovac BoHa
HE OXOIUTIOE TIOBHOT'O CIIEKTPY 3aXO/I1B, OB’ sI3aHUX 13 MATOTOBKOIO paiiOHY, 130JIA111€10 MPOTHBHUKA
Ta 3aKPIMJICHHSIM JIOCSTHYTOI'O PE3yJIbTaTy.

VY konrtekcti L], araka Moke PO3TIAIATUCS JUIIE SK OJWH 13 €JIEMEHTIB iX CTPYKTYpH,
MPU3HAYCHUIN I Oe3110CepeHHOr0 30IMKEHHSI 3 MPOTUBHUKOM 1 YPa)KeHHSI BU3HAUEHOT0 00’ €KTa.
TaxTruni myOsiKamii miaIKpecIoTh, IO i Yac i y HACEJICHUX IMMyHKTaxX ab0 Ha MiArOTOBJICHUX
MO3MINIAX, aTaka, SK IMPABHUIO, TMOEIHYEThCA 31 IMTypMOM 1 HE MOKe OyTH e(eKTHBHOIO 0e3
MOMepeHbOI PO3BIIKH, BOTHEBOI'O YPaKE€HHS, I1H)KEHEPHOTo 3a0e3MeueHHs Ta MOJalbIIoro
3aKpituieHHs pe3ysbTary [4]. OTOTOXKHEHHs TOHATH “aTaka’ 1 “mTypm” a00 BUKOPUCTAHHS aTaKH SK
YHIBEPCAJILHOTO KPUTEPIIO OIIHIOBAaHHS €()EKTHUBHOCTI JiH IITYpPMOBHX ITAPO3/IIB € METOJIUYHO
HEKOPEKTHHM.

BceranoBieHo, 10 y HallOHAIBHUX HOPMATHBHHX JOKYMEHTAaX 1 JTOKTPUHAIBHUX MiAXO0AaX
HATO “mTypm” po3risifaeThecs sIK TAKTUYHO OOMEXKEHA Misl 3 4iTKO BU3HAYEHHMM YaCOBUMH Ta
MIPOCTOPOBUMHU MEXKaMH, CIIpsSIMOBaHa Ha Oe3rnocepeqHe 3aXOIUIeHHsT ab0 3HUIIEHHS KOHKPETHOTO
00’ekTa TPOTUBHUKA. Y OOHOBHX cTaTyTax “mITypM” TIOB’A3Y€ThCS 3 BUPIMIATILHOIW (Ha3oro
301MKeHHS 3 MPOTUBHUKOM, MiJl 4Yac $KOi OCHOBHI 3yCHIJIIS 30CEpPEKYIOThCS Ha MPOPHUBI
MirOTOBJIEHOT OOOPOHHM, 3aXOIMJIeHH] Mo3ullii, OyaiBii abo By3na omnopy [1]. AHanoriuHui miaxin
3aKpiuieHul y AoKTpuHanbHUX JokyMeHTax HATO, ne “Assault” po3risaaeTbes sk KyJIbMiHALs
aTaku, TOOTO 3aBepiiaibHa (paza 6e3mocepeIHHOro0 OBOJIOIIHHS 00’ ekToM [11].

3’4CoBaHo, 110 LITYPM HE € CaMOAOCTaTHLOIO (hOpMOI0 OOMOBUX i 1 pearnizyeThes JUIIe 3a
YMOBH MONEPETHHOI0 CTBOPEHHS CIPHUATAMBUX yMOB. HamioHanbHi 060ioBI cTtaTyTH ¥ myOmikarii
HaroJoyrTh HAa HEOOXIJHOCTI PO3BIAKH, BOTHEBOTO TIOJABIICHHS IPOTUBHUKA, Opranizarii
B3a€eMOJIiT Ta 3a0e3rneueHHs 30JMKeHHs, 0e3 sSKUX TypM BTpauae edexktuBHicTh [2, 3]. IToxibna
JIOTiKa MPOCTEXYEThCA 1 B AOKTpUHAIBHUX JokyMeHTax HATO, ne “mtypm” po3risgaerscs siK
3aBepIlanbHa (a3a MociiJOBHOCTI OEH3UBHHUX [Iii, oOMexeHa y Jaci Ta mpocrtopi [11, 12].

OTtxe, epextuHicTs LIJ[ O6e3mocepenHbo 3a1eKUTh BiJl PIBHSA MIATOTOBKHM Ta MOCHIIOBHOI
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oprasizaiii MTYpMOBHUX TPYyI, IO 3a0e3meuye JOCSITHEHHS JIOKATHHOIO TAKTHYHOTO €PEeKTy Ha
BU3HAYeHOMY 00’ekTi. Lleli BHCHOBOK Y3TrO/KYETbCS 3 pE3yJlbTaTaMH CY4YacCHHUX HAayKOBO-
MPUKIATHUX  JOCHIKeHb, Yy SKHX TIJAKPECTIOETbCS POJb  CHCIMialli30BAHOI  IMATOTOBKH,
37IATO/DKEHOCT] I Ta YKOMIUIEKTOBAHOCTI IITYPMOBUX MiJPO3JUTIB Ui BUKOHAHHS 3aBIaHb Y
CKJIQJJHUX YMOBax cydacHoro 6oro [7, 8, 9].

O6rpynToBaHo, o B Mexax LIJ] mrypwm € nuiie oHiero 3 ¢a3 i He OXOIUII0E TOBHOTO ITHKIIA
TaKTUYHUX 3axofiB. Takrtnyni myOmikamii Ta HaBYAIbHO-METOJMYHI MaTepialid 3 TiATOTOBKH
IITYPMOBHUX TPYH JAEMOHCTPYIOTh, IO MICJS 3aBEpPIICHHS MITYpPMY HEOOXITHHM € 3aKpiIICHHS,
oprai3zanis 00OpOHH, BIJOUTTS KOHTpATaK 1 BIIHOBJIEHHS OO€3aTHOCTI MiJIPO3JLIIB, @ B OKPEMUX
BHIA/IKaX — IMIJArOTOBKA 10 TpoBeneHHs nogansiux /] y mexxax Toro x paiony [5].

ABTOpOM 3amponoHoBano po3risaatu L] sk KoMIIIeKe y3royKeHuX TaKTUYHUX /11 YaCTHH 1
MIJPO3JUTIB, CIIPIMOBAHUX Ha JOCATHEHHS JIOKAJIBHOTO Ta KPUTHUYHOIO JUIsl MPOTHBHUKA €(eKTy
IUISIXOM 3aXOIUIEHHS a00 3HUIIEHHS HOro KIIYOBUX 00’ €KTIB, Ie30praHi3allii CUCTEMU YIPaBIiHHS
Ta CTBOPEHHS YMOB IS ITOIJIBIIION0 PO3BUTKY HacTymny. Ha BinMmiHy Bix ogHOaKTHOTO IITyp™mYy, 111J]
OXOTUTIOIOTH TTIOBHUHM IUKJT 3aX0/11B 1 XapaKTEPU3YIOThCs 6araToazHiCTIO, IO OXOTUTIOE TOBHUHN ITUKIT
T — BIJ] CTBOPEHHSI YMOB JI0 cTalimizamii pe3yasTaty [1, 4, 5].

Komnonentnicts ][ mosnsirae y HE0OX1THOCTI CHHXPOHI30BAaHOI'O 3aCTOCYBaHHS PO3BIJKH,
BOTHEBOT'O ypPa)KE€HHsI, MAHEBPEHOCTI, 1H)KEHEPHOT0, JIOTICTUYHOTO Ta MOPAJIbHO-TICUXOJIOTIYHOTO
3a0e3MeyeHH s, a TAaKOXK CTIMKOro ynpasiiHHA. Y 6oioBux craryrax JIIB 36poitnux Cun Ykpainu
HATOJIOIIY€ETHCS, MO €(EeKTUBHICTh INTYPMOBHX i BU3HAYAEThCS HE JIMIIEC 3aCTOCYBAHHSM
IMITYPMOBHUX TPYM, @ Y3TO/KEHICTIO BCiX KOMITIOHEHTIB y OOMEXKEHOMY MpocTopi ¥ dwaci [2, 3].
[TomiOHMIT KOMIIJIEKCHUM TTIIX17 3aKJIaeHuH 1 B ToKTpuHAIBbHUX qokymeHTax HATO [11].

OmuinroBanns 11]] 3a pe3ynbpratamu okpemoi ¢a3u, 30KkpeMa mTypMy ado aTaku, € METOJIUIHO
HEeKOpeKTHHM [6]. HaBuanpHO-METOIMYHI MaTepiaiiv 3 MATOTOBKH IITYPMOBHUX T'PYIl CBITYaTh, 110
MiCIsl 3aXOTUICHHS 00’ €KTa BUPIMIATBHOTO 3HAYEHHS HaOyBalOTh il — 3aKpIIUICHHS, BIIOWTTS
KOHTpaTaK Pe3epBiB, BIMHOBIEHHS O0€3aTHOCTI Ta MIATPpUMAaHHS yrpaBiiHHsA [5]. JlokTpuHANIbHI
nigxoan HATO, cBo€ro 4eproro, TakoX OPIEHTYIOTh OLIHIOBAHHS O(EH3UBHUX I HA JTOCATHYTHH
e(eKT 1 CTIMKICTh pe3yJIbTaTy, a He JuIle Ha (DaKkT 3aXxorieHHs 00’ ekTa abo Tem mpocyBaHHs [11].

[Tigmina MOHATH Y HAYKOBUX 1 HABYAJIBHO-METOJMYHHX JDKEepernax HalyacTillle MPOsIBISAETHCS
yepe3 JnediHimiiHe 30JMKEHHS TEPMIiHIB, CTPYKTYpHY IMJIMIHY Ta METOAWYHY IHEpIito. Y
HalllOHAJBLHUX OOMOBUX MMyOMiKaIlisSX IITYPMOBI A1l HEPIKO BU3HAYAIOTHCS Y€pe3 O3HAKH HACTYITy
a00 OTOTOXXHIOIOTHCS 31 MITYpMOM, IO (GOpMye METOAMYHY TMOMUIIKY BXKE Ha PIBHI MOHATIHHOTO
anapary [1, 3]. Yracninok iiporo 6ararodaszosuii xapakrep LLJ] (TiaroroBka—ImTypM—3akpiraeHHsI—
yTPUMaHHs ) 3aJIUIIA€THCS 11032 PoKycoM aHamizy. TakuM 4uHOM, aBTOP MPOMOHYE YTOYHEHI HAYKOBI
BHU3HAYEHHS 0a30BUX MOHSITh.

typm — 1e oOMexeHi B Yaci Ta MPOCTOpl TaKTH4HI MAii MiAPO3IUTIB, CHPSIMOBaHI Ha
Oe3mnocepeiHe 3aXOIUICHHS a00 3HUIICHHS BU3HAUEHOT0 00’ €KTa MPOTUBHUKA B YMOBaX MOMEPEIHBO
CTBOPEHUX CHPUATIMBUX YMOB 13 pIIIYYUM 3aCTOCYBAHHSM BOTHIO, MAHEBPY Ta Y3TO/DKEHUX Iiil
€JIEMEHTIB 00MOBOr0 MOPSIKY.

ItypMoBi [ii — L€ CyKyNHICTh Y3TOJDKEHUX TAaKTUYHUX i YacTHH 1 MIAPO3IUTIB, IO
MIPOBOJIATHCS Y BU3HAUEHOMY paiiOHi 3 METOIO BUSIBIICHHS, I€30pTaHi3allii Ta ypaKeHHs TPOTUBHUKA,
3aXOIUIEHHS a00 3HUINEHHS MOro KIYOBUX 00’€KTIB 13 MOAAIBIINM 3aKPIIJICHHAM 1 yTPUMAHHAM
JIOCSITHYTOT'O PE3YJIbTaTy, CTBOPEHHIM CIPUATIMBUAX YMOB Ul PO3BUTKY HACTYILY.

Jlis y3aralbHEHHS BUKIAJCHOTO Ta HAOYHOTO BiIOOpPaXEHHS JIOTIKM B3a€MO3B’SI3KY MiXK
dazamu ]I, micieM aTaku Ta MITYpMY B iX CTPYKTYpi JOLITBHO PO3TISHYTH y3arajibHEHY CXEeMY
ctpyktypu L], sy mpencraBieHo Ha puc. 1

Y Meroponorisix oliHOBaHHS e(eKTUBHOCTI OOWOBUX Miif, 30kpema B migxomax MOoE
(Measures of Effectiveness — mipu edexkruBHocti) Ta MoP (Measures of Performance — mipu
BUKOHAHHA), KJIIOUYOBOIO 3HAYEHHS HAOyBa€ KOPEKTHE (OPMYIIOBaHHS METH il 1 O4iKyBaHOI'O
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pesynbrary. 3a iHteprperanii /] y morimi Hactyny nokazHuku MoE 3BonsThCS 10 mapameTpiB
MIPOCTOPOBOTO PO3MIMpPEHHs (TTMOWHA, TeMI, IMPUHA CMYTH), Toli sSIK MoP — mo mporecHux
XapakTepuCTHK TeMmity mpocyBaHHs [4, 8]. Haromicte st omiaroBanHs IIIJ] migpo3ninis
pENIeBAaHTHHUMU € iHIII XapaKTEPUCTUKH, ITOB’A3aHi 3 TOCATHEHHSM JIOKAJIbHOTO KPUTUYHOTO e(heKTy,
e(EeKTHBHICTIO YMPaBIiHHA, Y3TOJUKCHICTIO Ai MITYPMOBHX TPYIl 1 MiAPO3IUTIB 3a0e3nedyeHHs,
30epeKeHHsIM 00€3IaTHOCTI Ta CTIMKICTIO 3aKpIiIUICHHS pe3ybraty [4, 5, 9].

JU1s HAOYHOTO 3ICTaBICHHS BIAMIHHOCTEH Yy MiAX01aX A0 OLIHIOBAHHS €(EKTUBHOCTI HACTYITY
ta LI/ HOoIiIbHUM € MOPIBHSAHHS iX KIFOYOBUX KPUTEPIiB 1 TUMOBUX METOIUYHUX MOMHIIOK, IO
nojaHo B Ta0m. 1.

MIATOTOBKA J10 1] ATAKA — ®OPMA /11
po3BinKa (3OKPeMa ]?HAK)’ 36IMKEHHS 3 TPOTHBHUKOM, 30IMKEHHS 3 00’ €KTOM
CKOBYBaHHS (130J1s11is1) 00’ €KTa BUCYBAHHS IIITYPMOBHX TPYII

BOTHEBE ypa)KeHHS
IH)KCHEpHE 3a0C3MeUCHHS
oprasizailis ynpasiiHHs Ta B3a€MOJIIT

MaHEeBp i/l IPUKPUTTSAM BOTHIO / TUMiB
HIOZOJIAHHS 3aTOPODKEHb

~~

SAKPIIIJIEHHSA PE3YJIbTATY HITYPM — ®A3A BOIO
IITYPMOBUX JIIH KyJIbMiHali#Ha (a3a aTaku
opranizaiiist 000poHU <:| 6e3nocepeHe 3aXOIUIEHHS abo 3HUILEHHS
(dbopmyBaHHs1 0OHOBOTO MOPSIAKY KOHKPETHOT0 00’€KTa
BiIOMTTS KOHTPATaK IPOTHBHHUKA MPOBEICHHS 3a4YMCTKH
BiZIHOBJIEHHS 0O€31aTHOCTI JIOKAJIbHE YIPaBIIHHS MiAPO3ILIAMUA B OOMEKEHOMY
IH)KeHepHe 00JIaHaHHS NO3HLIH npocropi

~~

yTpUMaHHsI 00’ €KTa

nepeada 00’ €KTa ImiIpo3/ijaaM 3aKpiTuIeHHS

MiJIrOTOBKA JI0 HACTYITHOT'O IITYpMy 200 BHXIJl Y pailoH BiJHOBIICHHS
PO3BUTOK [Iiii y MEXax HACTYILY

YTPUMAHHS / PO3BUTOK JIIA

Pucynok 1. CTpykTypa mTypMOBHUX il

3acTocyBaHHS MOKa3HHKIB, BIAMOBIAHUX AJS HAcTymy, mif 4ac aHamizy LIJ] mpusBoguts 10
BUHUKHEHHS METPUYHOI TIOMMIIKH, 3a SKOi OI[HIOIOTHbCS HE JOCATHYTHH eQeKT 1 CTIHKICTh
pe3ynbTary, a OKpeMi XapaKTepUCTHKHU 3araibHoro mporecy. llomionmii migxin dopmye XuOHI
yOPaBIiHCBKI Ta HABYAJIbHO-METOAMYHI BHCHOBKM, OCKUIBKM irHOpye OaratodaszoBuii i
KoMIioHeHTHUH xapaktep LLJI, Ha 1m0 BKa3yoTh SK HAI[lOHAJIBHI JOKTPUHAIBHI JOKYMEHTH, TaK i
migxoau HATO [3, 5, 11].

KopekrtHe TpaktyBanHs /] sk KOMIIJIEKCY y3TO/KEHUX TaKTHUHUX 1 CTBOPIOE METOAUYHY
OCHOBY /17151 (POpPMYBAHHS CUCTEMHU KPUTEPIiB e(heKTUBHOCTI Ta iX MoJasIbIIol popmMaizalii, 30kpema
i3 3actocyBanusim AHP (Analytic Hierarchy Process — meros ananisy iepapxiit). 3acrocyBanus AHP
€ METOAMYHO JIOLUIBHUM 3 OIIALy Ha moTpely iepapxizallii KpUTepiiB Ta BpaxyBaHHS UMHHHUKIB
Cy4acHOro OOHOBOro cepefoBHUINA, 30KpeMa JMHAMIKM OOCTaHOBKH, CTIMKOCTI yHpaBIiHHS,
MDKBHJIOBOI B3a€MOJIi1, 0OMEKEHOCTI pecypciB, YaCOBUX (DaKTOpPiB, PU3HUKIB, BTPAT 1 aJlallTUBHOCTI
KOMaHIUPIB YaCTHH Ta MiAPO3ILIiB.
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Taoauusa 1. ITopiBHAHHS TiAXOMIB 70 OIIHIOBaHHS €(DEKTUBHOCTI HACTYyNy Ta LITYPMOBHUX i
(MoE/MoP) i THIIOBHX METPHYHUX TTOMHUIIOK

O3Hnaka Hacryn Typ™moBi aii
JlocsITHEHHS! TOKAIBHOTO KPUTHYHOTO e(DeKTy
... | [IpocTopoBe po3nmpeHHs, po3rpoM
Mera i ) . . HIJSIXOM 3aXOIUIEHHS 200 3HUILCHHS KIIFOYOBOTO
MIPOTUBHHKA, 3aXOIUICHHS pyOeKiB, palioHIB , L
00’€eKTa, e30praHisanis MpOTHBHUKA
MOE — temn HacTymy, riMOHHA IPOCYBaHHS, MOE — nocsrHEeHHS JTIOKaJIbHOTO KPUTHYHOTO e(heKTy
LIMPHUHA CMYTH; Ta CTBOPEHHS YMOB JUIS ITOJAJIBIIMX JIii;
MoE / MOP — cBo€uacHicTh IpocyBaHHsI mipo3aiiiB, | MOP — cBoe4acHiCTb 1 y3ro/pKeHiCTh BUKOHAHHS (a3
MoP JOTPUMAaHHS YaCOBUX MOKA3HHUKIB 32l HATTS 11, eexTHBHICTD yIpaBIiHHSI, 3aCTOCYBaHHS
BU3HAYCHUX PYOCIKIB, TOCIIIOBHICTH 1 BOTHEBHUX 3aCO0IB Ta IHKEHEPHOTO 3a0C3IMCUCHHS,
0e3MepepBHICTh PO3BUTKY HACTYMAIBHUX T 30epeKeHHs 00€3AaTHOCTI MMiJT Yac MTYPMOBUX Ail
Tumnosa 3acTocyBaHHsI KpUTEPIiB HACTYMY (TEMII, JOTPUMAaHHS
MeTpUYHa | - YaCOBHX MOKA3HHUKIB 3aHHSTTSI BU3HAUCHUX PYOEKiB)
MOMIJIKA JUIsl OL[IHFOBAHHSI ITYPMOBHX [Tl

IIpumiTka: noka3HUKU epEeKTUBHOCTI MOJAHO 3 ypaxyBaHHAM BiIMIHHOCTEH MiX JIOTIKOIO HACTyNy Ta Oaratoda3oBuM
xapakrepoM mtypmoBux nid. MoE (Measures of Effectiveness) BijoOpaxaroTh JOCSTHEHHs 3aIIAHOBAHOTO e(eKTy,
MoP (Measures of Performance) — sikicTs i crioci6 BefieHHs Ti#t. BUKOpHCTaHHS MOKA3HUKIB, XapaKTEPHUX JJIsl HACTYITY,
JUIsl OLLIHIOBAHHS LITYPMOBHX JiH PO3IIIANAETHCS IK METOANYHA TOMHJIKA.

3 ypaxyBaHHSM BHUSBICHUX METOJUYHUX OOMEKEHb 1 3 METOI0 YHUKHEHHS IMEPEHECCHHs
KpUTEPIiB, XapaKTEpPHUX U HACTYIYy, HA TYMKY aBTOpa, JOIILHUM € OKpECIeHHs Koja 0a30BHX
KpUTepiiB, siki BimoOpaxkaroTh crienudiky ] sk 6aratoda3zoBoro Ta KOMIOHEHTHOT'O KOMILIEKCY
TaKTUYHUX Aid. DOpMyBaHHS IIUX KPUTEPIiB IPYHTYETHCS HE HA MPOCTOPOBUX MMOKa3HUKAX, a Ha
JOCSITHYTOMY €(eKTi, CTIHKOCTI yIpaBIJIiHHS Ta Y3TO/HKEHOCTI i YaCTHH 1 MAPO3IUTIB Y CKIaHUX
yMOBax 00MOBOi 0OCTaHOBKH.

Jlo kmovoBux kputepiiB epexkruBHocti L] HanmexaTh: JOCSTHEHHS JIOKATLHOTO KPUTHYHOTO
edeKkTy Ha 00’€KTI MTypMy, 130JIA1is 00’€KTa Ta HEJOMYIIECHHS IIXO0Iy PE3epBiB, 30CpEIKCHHS
00€3/1aTHOCTI IITYPMOBHUX 3aroHiB (Tpym), a TaKOX CTIHKICTh ympaBiiHHS mia 4dac BeaeHns LLIJI.
3a3HaueHi KpuTepii Oe3mocepeqHbO BiIOOPaKAIOTh 3AATHICTH MIAPO3IAUTIB HE JIMINE BUKOHATH
3aBJaHHS HAa BU3HAYE€HOMY OO0’€KTi, a W 30eperTd CIpOMOXKHICTh JUIsl TMOJAIBIINX I Y CKIIal
BiliCbKOBO1 YaCTHUHH.

BaxxnuBumu cknagoBumu epektuBHOCTI /], kpiM TOro, BUCTYMalOTh CHHXPOHI3AIISl BOTHIO
Ta MaHeBpY, €(pEKTUBHICTh 1HXXEHEPHOro 3a0e3MedYeHHs B YMOBAaxX IHKEHEPHUX 3aropoiKeHb 1
dboprudikamiiinoro obOmagHaHHS 00’€KTIB NMPOTHBHUKA, 1H(GOpMAaIliliHa IepeBara Ta MPOTUIIsS
3aco0aM CIOCTEPEKCHHS MPOTUBHUKA, a TAKOXK JIOTICTUYHE i MeTUYHE 3a0€3MeUYeHHS IK YMHHUKA
crifikocti IIJ[. CykynHicTh OKpeciaeHHX KpHUTepiiB BimoOpaskae iHTerpoBanuii xapakrep LLIJI i
B32€MO3YMOBJICHICTb 1X CKJIaJIOBUX Y MEXKaX €JMHOTO TAKTUYHOTO 3a/IyMy, CTBOPIOIOUN METOJAUYHY
OCHOBY JUIs ITOJIANIBLIOT i€papxizalii Ta ¢opmaizalii oLiHIOBaHHS €(PEeKTUBHOCTI 13 3aCTOCYBAHHAM
MeTo/IiB OaraTokpuTepianpHoOro aHamizy, 3okpema AHP (Analytic Hierarchy Process), mo nae 3mory
BpPaxOBYBAaTH Pi3HY BaroMiCThb KPUTEPIiB 3aJI€XKHO Bl yMOB 0OCTaHOBKH, XapakTepy 00’ €KTa IITYpMy
Ta piBHA yNPaBJIiHHS.

Oo6rosopenns (Discussion)
OtpumMaHi pe3yJabTaTH MIATBEPIKYIOTh, IO B HAI[IOHAJTBHUX HOPMATHBHO-IOKTPUHAIBHHUX
JOKYMEHTaX 1 HaBUaJIbHO-METOJMYHHUX MaTepiaiax 30epiraeTbCsi TeHACHINS IO POSMUTTS MEX MiX

99 ¢ 29 ¢¢

MOHATTAMH “‘HacTym”, “araka”, “mTypm” 1 “IITYpMOBI ii”, 10 6e31m0cepeIHbO BIUIMBAE HA MPOLIEC
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OLIIHIOBAHHS PE3yJbTaTiB OOHOBMX il YacTWH 1 mixpo3ainiB. 3okpema, y 6oifoBux cratyrax L]
94acTO ONMHUCYIOTHCS Yepe3 03HAKH, XapaKTEepHIi Ui HACTYITY, TakKi K IPOPHUB, CTPIMKE MPOCYBAHHS Ta
3aXOIUICHHSI PalOHY, M0 METOJWYHO OpIEHTYE aHami3 e(EeKTUBHOCTI Ha MPOCTOPOBO-YACOBI
MOKAa3HHUKH, a HE Ha JIOCSITHYTUH TaKTUYHUH e(eKT 1 CTIHKICTh pe3yibrary. BogHowyac orpumani y
JOCITI/DKEHH1 BUCHOBKH CB14aTh, IO TAKHMA M1/IX1/1 € KOPEKTHUM JIMIIE JUIs OL[iHIOBAaHHS HACTYIY SIK
dbopmu OoiioBuX miid, ane He Bimnorimgae mpupoai LI/] sk 6araroazoBoro KOMILIEKCY TAKTHYHUX
3axO0/IiB.

3icTaBieHHs pe3yJbTaTiB JOCIIKEHHS 3 HOKTpuHaIbHIUMH miaxonamu HATO migrBepmkye
JOLIIBHICT aBTOPCHKOI'O pO3MEXyBaHHA MOHATh. Y TepMiHoyorii HATO 4iTko po3pi3HSIOTHCS
“Attack” sx popma odeH3uBHUX niH 1 “Assault” sk ii KynpMiHaliliHa (a3a, oOMexxeHa B yacl Ta
npocTopi. Takuil miIXi ] KOHIENTYaIbHO YHEMOXIIUBIIIOE OTOTOXHEHHS IITYPMY 3 TIOBHUM LIUKIIOM
Il 1 He JOMyCKae MEepeHECEeHHs KpUTEPIiB OLIHIOBaHHS HACTyNaJbHUX OIEpaliil Ha aHami3
e(eKTUBHOCTI OKpeMoi (a3u abo JokalbHOTro 6010. OTprMaHi B poOOTI pe3ybTaTH y3TrOIKYIOTHCS
3 II€I0 JIOT1KOIO Ta IEMOHCTPYIOTh, 110 1] AO1IIbHO PO3TIIAIaTH K KOMILUIEKC B3a€EMOIIOB’ I3aHIX
(a3 1 KOMIIOHEHTIB, a HE SIK BapiaHT a0o “3MEHIIEHY KOMil0~ HACTYITy.

BceranoBieno, mo eQeKTUBHICTh IITYpPMOBUX il 0e3mocepeHbO 3aJIeKUTh Bl PIBHS
MITOTOBKM Ta IMOCHIIOBHOI Oprasizaiii ITYpMOBHX 3aroHiB (Ipyn), 1o 3a0e3nedyye TOCSITHEHHS
JIOKAJIbHOTO TaKTUYHOTO e(peKTy Ha BU3HaueHOMY 00’ekTi. lleli BHCHOBOK Y3TOIXKYETHCS 3
pe3yiabTaTaMu CyYaCHHX HayKOBO-TIPUKIATHHUX JIOCTI/DKEHb, y SKUX TIJKPECIIOETECS POJIb
CHeIiaTbHO1 MiATOTOBKH, 3J1aro/PKEHOCTI M Ta YKOMIUIEKTOBAHOCTI IITYPMOBUX MIAPO3AUIIB st
BHKOHAHHS 3aBJaHb y CKJIIATHUX YMOBaX cydacHoro 6ot [7, 8, 9].

OOrpyHTOBaHMI Yy CTaTTI mepesik KputepiiB eextuBHOocTi I/l MpUHIMIIOBO BiAPI3HAETHCA
B1JI TPQJIMIIITHUX MTOKa3HUKIB HACTYITY 1 METOJUYHO BIJIIOBI/Ia€ CydacHOMY XapakTepy OOMOBHX Miil.
Ha BinmMiHy BiJ miaxo/iB, OPIEHTOBAHMX HA TEMIT 1 TIIMOMHY MPOCYBAaHHS, 3alPONOHOBAaH1 KpUTEpii
aKIICHTYIOTh yBary Ha JOCATHEHHI JIOKJIBHOT'O KPUTHYHOTO e(eKTy, YIpaBiIiHHI, 30epekeHH]
00€3/1aTHOCTI Ta CTIMKOCTI 3aKpIIJIEHOTO pe3yiabTaTy. Takuil Miaxia y3roJKYEThCS 3 MPAKTHKOIO
3aCTOCYBaHHsI IITYPMOBHUX T'PYI Yy CKIAJHUX YMOBax ypOaHI30BaHOI MICIIEBOCTI Ta IiJrOTOBIICHOI
000poHM IPOTHUBHUKA [16], 1€ BUPIITAIIBHUM € HE MBUJKICTh MPOCYBAHHS, a 3JaTHICTh MiAPO3ILTY
YTPUMAaTH JOCIATHYTHH pe3yJIbTaT 1 MPOJIOBXKUTH il B iHTEpecax 3aJayMy BUIIOro piBHs [14, 15, 17].

3 METOJIMYHOI TOUKH 30pY aBTOPChKa MO3HIIIS € OUTBII KOPEKTHO, OCKIJIBKU YITKO BU3HAUAE
00’exT ouiHoBaHHs — came ], sk KOMIUIEKC y3ro/UKeHHX TaKTHYHUX Jid, a HE okpemy ¢azy
(wtypm abo ataky). Lle no3Boisie YHUKHYTH Tak 3BaHOi METPUYHOI IMOMUJIKH, KOJU JJISl aHAJI3y
3aCTOCOBYIOTBCSI TTOKAa3HUKH, IO HE BIJIOOPaKalOTh peaibHOI €PEKTUBHOCTI JI y CydyacHOMY
OoiioBomy cepenoBuili. KpiM Toro, 3amponoHOBaHUN MiAXiJ CTBOPIOE MEPEAYMOBH  JUIS
dbopmamizantii omiHoBaHHS edekTuBHOCTI L] 13 BUKOpPHCTaHHSAM METOJIB OaraTOKpUTEPiaIbHOTO
anaunizy, 3okpema AHP, 1o Bignosinae nokrpuHanbauM Bumoram HATO 1110710 KOMITIIEKCHOT OIIIHKA
OOMOBHX CITPOMOYKHOCTEH.

Takum 4YMHOM, pe3yJbTaTH IOCHI/KEHHS Ta iX OOrOBOpPEHHS CBiAYaTh, L0 YTOYHEHHS
MOHATIMHOrO amapaTry IITYPMOBUX il 1 METOJUYHO KOPEKTHE PO3MEKYBaHHA 1X 13 HACTYIIOM,
aTaKol Ta WITYPMOM HE € CYTO TEOPETHYHHMM 3aBJaHHSIM, a MalOTh Oe3MOCepefHE MPUKIIATHE
3Ha4YeHHs JUIs MJrOTOBKY KOMaHAMPiB, aHai3y 00HOBOro AOCBIAY Ta MOOYAOBU CUCTEM OILIIHIOBaHHS
e(eKTUBHOCTI JIiil YaCTUH Ta MiJPO3AUIIB ckiagoBux Cui 6e3neku Ta 000poHH YKpaiHu.

Bucnosok (Conclusion)

OTtpumaHi pe3yabTaTu Ta iX 31CTaBJICHHS 3 HAI[IOHAIBHUMU JTOKTPUHAIBHUMHU MOJIOKEHHIMH 1
nigxogamu HATO cBiguate, mo npobdiaema CriBBiAHOMIEHHS MOHATH “MITypM” 1 “IITypMOBi mii” 3
KaTeropissMu “HacTyn” Ta “araka” Mae CHUCTEeMHHUH XapakTep 1 BHUXOAUTh 3a MEXI CyTO
TEPMIHOJIOTIYHOI aucKycii. Bona Ge3nocepenHbO BIUTMBAE Ha JIOTIKY IUIaHYBaHHS OOHOBMX i,
aHaji3 60HoBOro 10cBiny Ta (GOpMyBaHHS METOUK OLIIHIOBAaHHS €(EKTUBHOCTI Jii MipO3/aLIiB.
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VY3arajgpbHEeHHsI MaTepialiiB TOCTKEHHS JO3BOJISIE PO3TIIAATH HACTYII SIK GopMmy O00HOBUX il
IIMPIIOTO PiBHA, Y MEXKax sIKOi araka — (YHKIs eTary HAcTyMajJbHHUX Mdil, a ITYpM — TaKTHYHO
obmeskeHa (haza Oe3nmocepeJHpOro OBOJIOAIHHS 00’ ekToM. LII/] py koMY JOIIUTBHO IHTEPIPETYBATH
K CaMOCTIHHUI KOMIUIEKC Y3TO/DKEHHX TAaKTHYHHX i Oaratoa3oBOro Ta KOMIIOHEHTHOT'O
XapakTepy, IO OXOIUTIOE MiATOTOBKY, IITYPM, 3aKPIMJICHHS i YTPUMaHHS JTOCATHYTOTO Pe3yJIbTaTy
Ta HE 3BOAUTHCS 10 OJHOAKTHOI'O 3aXOILIEHHS 00’ €KTa.

KnrodoBUM METOAWYHMM HACHiAKOM TaKOTO PO3MEXKYBAaHHS € YCYHEHHS IIiJCTaB IS
nepenecenns Ha [11J] kpuTepiiB, peneBaHTHUX IS OIIHIOBAaHHS HAcTyIry. OTOTOKHEHHS 3a3HAUYCHUX
MOHATH IPU3BOJUTH 10 METPUYHOI MOMMJIKH, KOJU €()EeKTUBHICTD /Il OL[IHIOETHCS 3a MOKa3HUKaMU
Temmy abo MPOCTOPOBOTO MPOCYBAaHHS, IO HE BIJOOPAKAIOTh PEATBHOTO0 TAKTUYHOTO €(QEKTy,
CTIHKOCTI pe3ysbTaTy Ta 00€3/aTHOCTI MiIPO3AUTIB Y CYJaCHUX yMOBax 00ro.

TakuMm unHOM, UITKE MOHATIHHE PO3MEKYBAaHHS LITYPMY 1 IITYPMOBUX Jiil CTBOPIOE HEOOX1AHE
METOJIMYHE MIAIPYHTS Ais (OpMyBaHHS aJeKBaTHOI CHCTEMM ITOKa3HUKIB €QEKTUBHOCTI Ta
BukoHaHH (MoE/MoP) 1 3abe3nedye JOriyHy OCHOBY Uil TOJAJIBLIOTO PO3POOJIEHHS
(dbopMaizoBaHOI METOAUKH OL[IHIOBaHHS €()EeKTUBHOCTI IITYPMOBUX A1M MiPO3ILIIB 3 ypaXyBaHHAM
CY4YacHOI'0 Xxapakrepy 00MOBUX Mii.

Pexomenaanii (Recommendations)

3 ypaxyBaHHSM OTPUMAaHUX PE3YJIbTATIB MEPCIICKTUBHUM HAIIPSIMOM TOIATBINNAX JOCITIKEHB
MOX€E CTaTH PO3pOOJIEHHS METOAuKu oriHtoBaHHS edexTuBHOCTI LIIJ] wacTuH 1 miapo3aiiiB, 110
IPYHTYETHCSA Ha YITKOMY ¥ y3roJLDKEHOMY TOHSTIHHOMY amapari Ta BpaxoBye ix Oaratoda3zoBuii i
KOMITOHCHTHHI Xapaktep. Taka MeToaunKa Mae nepeadadaru GopMyBaHHS CUCTEMH MTOKa3HUKIB MoE
Ta MoOP, opieHTOBaHMX HE Ha MPOCTOPOBO-YACOBI MApAMETPH, a Ha JOCATHYTHN TaKTUIHHUI €(EKT,
CTIHKICTh pe3yibTaTy, €(PEeKTUBHICTh YIpaBIiHHSI Ta 30epekeHHs O00€37aTHOCTI MiAPO3ILTIB Yy
Mporieci BUKOHAHHS 3aBJaHHs Ta MICJs HOTo 3aBEepIICHHS.

MeToauuHO OOTPYHTOBAHUM € 3aCTOCYBAaHHS 1€papXidyHUX METOMIB MIATPUMKH YXBaJICHHS
pillieHb 711 BU3HAYEHHS NPIOPUTETHOCTI KPUTEPIIB 1 PO3paxyHKY iX BaroBux KOEQIII€HTIB 3
ypaxyBaHHSIM yMOB OOCTaHOBKH, XapakTepy o0’€KTa IITypMy Ta piBHS ymnpasiinHs. [lonanbiia
arnpo06allist 3ampONOHOBAHOTO MiX0AY B HABYAIbLHO-METOAMYHUX MaTepiaiaX, CUCTeMaXx IiIr0TOBKU
KOMaHJIMpIB 1 TiJ Yac a”aylizy OOMOBOro JOCBIAY CTBOPHUTH IEPEAYMOBH JUIS ITiIBHIICHHS
OOTPYHTOBAHOCTI YIPABIIHCHKUX PIIIEHb Ta yJAOCKOHAJICHHS MPAKTUKU OIIHIOBAHHS €(DEKTUBHOCTI
IMITYPMOBHUX JiM YacTHH 1 MiAPO3ILIIB y Cy4acHHMX yMoOBax OOMOBHMX i, a TaKOX CIPUATHME
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Abstract. The relevance of this article stems from the persistent terminological inconsistency
present in military-scientific research, combat manuals, and training and methodological materials
regarding the use of the term’s offensive, attack, assault, and assault actions. As a consequence,
assault actions are frequently interpreted through the logic of an offensive, while assault is
erroneously equated with the complete cycle of actions. Under contemporary conditions-
characterized by a battlefield saturated with unmanned systems, electronic warfare assets, engineer
obstacles, and precision-guided weapons-such terminological ambiguity directly affects the quality
of planning, the organization of coordination, and the soundness of assessing the results of unit
actions. The purpose of this article is to systematize the conceptual framework through a scientifically
sound differentiation between assault and assault actions in relation to offensive and attack, as well
as to identify the methodological consequences of terminological substitution in the assessment of
the effectiveness of conducting assault actions by units and formations. The methodological
framework is based on comparative-logical analysis and content analysis of national doctrinal and
training-methodological documents in comparison with the doctrinal terminology of the North
Atlantic Alliance. In addition, a conceptual structure of assault actions is developed to further
substantiate the criteria for evaluating their effectiveness. The results demonstrate that an offensive
should be interpreted as a broader form of conducting combat actions, within which an attack
functions as a stage, while assault constitutes a tactically limited phase of the direct seizure of an
objective. The author proposes to consider assault actions as a multi-phase and component-based
complex of coordinated tactical actions encompassing preparation, actions directly at the objective,
consolidation, and retention of the achieved result. Mechanisms of terminological substitution are
identified, and it is shown that transferring spatial and temporal indicators of an offensive to assault
actions generates a methodological error in effectiveness assessment. A set of core criteria for
assessing the effectiveness of assault actions is proposed, oriented toward the achieved effect,
isolation of the objective, command and control, preservation of combat capability, synchronization
of fire and maneuver, engineer and logistical support, combined with information countermeasures
against enemy surveillance. The obtained results form an integrated methodological basis for the
further development of tools for assessing assault actions under contemporary combat conditions.
Their practical significance lies in the applicability of the refined conceptual framework, the
structural-phase representation of assault actions, and the substantiated effectiveness criteria in the
development of training and methodological materials, the analysis of combat experience, and the
improvement of the training of command-and-control elements and subordinate units.

Keywords: assault actions, assault, effectiveness, evaluation criteria, conceptual framework.
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0co0MMBOrO 3HAYEHHS B yMOBax MIMpokomacmTaOHOi arpecii. EdexkTuBHICTH ympaBiiHHS
00OPOHHUMH pPeCcypcaMu, MPO30PICTh IUTAHYBAHHS 1 I I3BITHOCTI, & TAKOXK y3TOPKEHICTh il OpraHiB
cekTopy Oe3meku 1 00OpOHHM BHW3HAYAKOTHh CTIMKICTH JEpkKaBH. METOI CTAaTTi € BU3HAYCHHS
KITFOYOBHX TIPOOJIEM OpraHi3amiifHO-TIPaBOBOTO 3a0e3MeueHHsT 0OOPOHHOTO MEHEIDKMEHTY, aHai3
iXHBOTO BIUTMBY Ha (YHKIIOHYBaHHSI CEKTOpy Oe3rnekd 1 OOOpOHM Ta OKpECICHHS ILISAXIB
YIOCKOHAJIEHHS BiJIOBITHO 10 MIKHAPOAHUX CTaHAAPTIB. METOI0JIOTiYHa OCHOBA IPYHTYETHCS Ha
MOEAHAHHI 1CTOPUKO-TIPABOBOTO, I1HCTUTYLIHHOTO, CHCTEMHOIO Ta TIOPIBHSIIBHOTO aHai3y.
PesynbraT 1OCTiKEHHS 3aCBiqUWIH, 110, TOTPH cpopMoBaHi 0a30Bi MeXaHi3MH, BiliHA BUSIBHIIA
HU3KY MPOOJIeM: CKIIATHICTh MIKBITOMYOi KOOpJAWHAIlI{, TPOTATMHU Y 3aKOHOJABCTBI, IUCOaaHC
MDK TMpO30PICTI0O Ta CEKPETHICTIO, KaJpoBl W opraHizauiiiHi TpyAHOIIl, cl1a0KicTb OOOpOHHO-
IIPOMHUCIIOBOTO KOMILIEKCY. BogHouac, BOEHHMI JOCBiJI CTaB KaTajli3aTopoM TpaHcpopMmaiii —
pedopMyBaHHS 000POHHUX 3aKyIiBelb, U(POBI3aLlli YIPaBIiHHS, PO3LMIUPEHHS MAPIAMEHTCHKOTIO
1 TpPOMAJICBKOTO KOHTPOJIIO. YCTAHOBJIEHO, IO MiJBUIICHHS €(EeKTUBHOCTI O0OOPOHHOTO
MEHEPKMEHTY MOTpeOye 3aBeplIeHHs IHCTUTyLloHami3amii pedopm 3a crangapramu HATO,
MTOCHJICHHS IIUBUILHOTO KOHTPOJIIO, YAOCKOHAICHHS 3aKOHOJABCTBA 3 ypaxXyBaHHSM ypOKIB BiifHH,
MojiepHi3allii MOO1TI3aliifHOT CUCTEMH Ta PO3BUTKY KaapoBOTo morteHuiany. [IpakTuune 3HaueHHS
pe3yNbTaTIB MOJIATa€ y MOXJIMBOCTI 1X BHUKOpUCTaHHA MiHicTepcTBOM 00opoHH, ['eHepanbHUM
mrabom 30poiiHux Cun YKpaiHu Ta 1HIIUMU CTPYKTYpPaMH CEKTOpY Oe3MeKu 1 000pPOHH, a TAKOXK Y
MIAroToBII (axiBIiB y cdepi 0OOpPOHHOrO MeHEMKMEHTy. [lepcrneKkTUBHUMU HampsMaMu
MOJIAJBIINX JTOCIIPKEHD € OLIHIOBAaHHS POJIl OpraHi3aliiHO-NPaBOBUX MEXaHI3MIB Y MICISIBOEHHOMY
BIIHOBJICHHI Ta iHTerparii YKpaiHu 0 €BpOaTIIaHTUYHOTO IIPOCTOPY.

KirouoBi ciaoBa: 000pOHHHMII MEHEDKMEHT, OpraHizamiifHO-paBoOBEe 3a0e3IeUeHHS,
JEMOKPAaTUYHUI I[HMBIIBHUN KOHTPOJb, CEKTOp Oe3mekh 1 OOOpOHHW, YIpaBJIiHHSI pecypcami,
000pPOHO3/1aTHICTh, HAIIOHAJIbHA Oe3IeKa.

Beryn (Introduction)

OO6OpOHHUI MEHEIKMEHT € BaKIMBUM €JIEMEHTOM HAIllOHAJIbHOI O€3MeKu JeprKaBHu,
3abe3nedyeHHs 1i  oOoponoszmatHocTi [1]. Oco0auMBO akTyadbHUMH CTalOTh IHTAHHS HOTO
OpraHizarliiHO-pPaBOBOr0 3a0e3MeueHHs s YKpaiHH 3 Orjsiay Ha HEOOXITHICTh 30epeeHHs
TEPUTOPIATIBHOI IIJTICHOCTI Ta CYBEPEHITETY JIepKaBH B YMOBAX IIMPOKOMACIITaOHOI arpecii 3 00Ky
pociiicekoi (eneparrii.

OOGOpOHHUN MEHEIKMEHT IIOJIAra€ B 3aCTOCYBaHHI CyYaCHUX METOJIB MEHEKMEHTY
(nanyBaHHS, OpraHizailii, KEpiBHUIITBA 1 KOHTPOIIIO) AJIsl JOCATHEHHS 1ij1el 000poHU e(heKTUBHIUM
1 ekoHOMIYHMM criocoboMm [2]. Bin posrisinae 06opoHy sk “cycmiibpHe 61aro”, sike aep)kaBa Mae
3a0e3reyyBaTd MaKCUMAIbHO pPE3yJbTaTUBHO. 3BIJCM BHUHHUKae TMOTpeda Yy 3alpoBaKEHHI
HaWKpalux yMnpaBIiHCHKUX MPAKTUK Y MISIBHICTH OOOPOHHUX 1HCTHUTYIH, 1100 MIABUIIUTU iXHIO
e(eKTUBHICTh Ta MA3BITHICTh CycnibeTBY [3]. OTKe, opranizaiiifHO-IpaBOBUIi aCTIEKT 000POHHOTO
MEHEKMEHTY — I1e cdepa, y AKii ynpaBiIiHChKI PIIIEHHS B 000POH1 CIIUPAIOTHCS HA YITKO BUSHAYCHY
CUCTEMY OpraHiB Ta HaJeKHY HOpPMATHBHO-TIPaBOBY 0a3y 1 BigoOpaxaroTh, SKUM YHHOM 3a
JIONIOMOT 010 3aKOHIB 1 CTPYKTYP BJIQIM JepkaBa OpraHi3oBy€e KEPIBHUIITBO OOOPOHOIO.

MeTtonosioriuna ocuoBa (Methodological Framework)

MeTo0510Ti4Ha OCHOBA JIOCIIIKEHHSI 0OOPOHHOIO MEHEKMEHTY YKpaiHU I'PYHTYETbCS Ha
KOMILIEKCHOMY MIAXO/I1, 110 MOEAHY€E IHCTUTYLIHHO-TIPAaBOBU, CHCTEMHMI Ta MOPIBHAIBHUN aHaI3.
VY cTaTTi BUKOPUCTAHO METOAM 1CTOPUKO-IIPABOBOrO aHAJI3y JUIsl BUBUEHHS €BOJIOLIl HOPMATUBHOI
6a31 O0OOPOHHOTO YIpPABIiHHS, @ TAKOX IHCTUTYUIWHUHM MigXiJ, 1O JO3BOJSE PO3KPUTH POIb
JIep>KaBHUX OPraHiB y MpoLEC] yXBaJICHHs PillIeHb y CEKTOp1 Oe3Mmeku i 000poHH.

BaximBUM eJeMEHTOM METOJOJIOrl € 3aCTOCYBaHHA CHUCTEMHOTO aHallizy, SKUH Jae
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MO>KJIUBICTh PO3TJIAIATH 0OOPOHHUI MEHEIKMEHT SIK 0aratopiBHEBY CHUCTEMY, IO (YHKI[IOHYE Ha
CTpaTeri4YHOMY, OIEpaTUBHOMY Ta TakTHuHoMy piBHAX (bykyp-Mapky, I'., ®nypi, ., &
Tarapes, T.). IIpu npomy OOOpOHHUI MEHEKMEHT TPAKTYEThCS HE JIHMIIE SIK YINPaBIiHCHKA
TSUTBHICTh Y BIHCBKOBIM cdepi, a ¥ SK 4YacTMHA AEP)KaBHOTO YHPABIIHHA, MiAMOPSAKOBaHA
MPUHIMIIAM HAJISKHOTO BPSAYBAHHS, IIPO30POCTI Ta JIEMOKPATUIHOT O IIUBLIBHOTO KOHTPOITIO (3aKOH
VYkpaiuu “Tlpo HamioHanbHy O0e3nexy Ykpainu”, 2018).

s oOrpyHTYBaHHS OpraHi3aliiHO-IPAaBOBUX MEXaHI3MIB BHKOPHUCTAaHO HOPMATHBHO-
npaBoBUi aHami3 nosokeHb Koncrurymii Ykpainu, 6azoBux 3akoniB (“IIpo obopony VYkpainu”,
“IIpo MoO1TI3aNiliHy TIATOTOBKY Ta MoOui3auio”, “IIpo npaBoBuil pexxum BoeHHoro crany”, “IIpo
OCHOBH HallIOHAJIBHOTO CIIPOTUBY ), @ TAKOXK IM1JJ3aKOHHUX aKTIB Ta JOKTPUHAIBHUX JOKYMEHTIB, 1110
BH3HAYAIOTh apXITEKTYpy CEKTOpy Oe3rmeku Ta oboponu. Takuil miaXix Jae 3MOry MPOCTEKUTH
B3a€MO3B’SI30K MIXK 3aKOHOJAaBUYMMHU HOPMaMu 1 MPAKTUYHOIO peani3aliero 000pOHHOI MOJIITHKU
(byptaucekuit, I1., 2018; Ivanova, V., & Rudolph, J., 2025).

MeTo070TIYHUI THCTpyMEHTapiii TaKoXk BKJIIOYA€E MOPIBHSJIBHUM aHami3 JIOCBIAY KpaiH —
wieHiB HATO 1momo BOpOBapKeHHS CHCTEMHU OOOpPOHHOIO IJIaHYBAHHS, IPOTpaMyBaHHS,
oromxeryBanHs Ta BukoHaHHs (I1[16B), mo nuni immementyetbesa B Ykpaini (Iaiinep, C., 2024).
Ile no3Bosissle BU3HAYUTH BIAMOBIIHICT YKpaiHCHKUX pedopM MIKHApOJAHUM CTaHJIapTaM Ta
OKPECIIUTH HAMPSAMH X MOAATBIITOT IHCTUTYIIIOHAII3AITI].

Kpim Toro, y nociiakeHH1 3aCTOCOBAHO CTPYKTYPHO-(DYHKIIOHAIbHUN MIAX1M, SKU 1a€ 3MOTY
OLIIHUTH €(QEeKTUBHICTh B3A€EMOJIlI OpraHiB YOpPaBIiHHA OOOPOHOI0 Ta BHUSBUTU 1CHYIOYl
opranizariiiHo-npaBoBi npotupiuus (“CynoBo-topuaudna razera’, 2025). 3acTocyBaHHS IIHOTO
HIAXOLY YMOJKIJIMBIKOE PO3POOJTIECHHS MPAKTUYHMX PEKOMEHJAIIM 00 YCYHEHHsI NpOTrajluH Y
HOpPMaTHBHIN 0a3i, MOCWUJIEHHS KOOpAWHAINI MK CyO’€KTaMH CEKTOpy Oe3neku i 00O0poHH,
T IBUIIIEHHS MPO30POCTI Ta MiA3BITHOCTI MPOIIECIB.

OTxe, METOAOJIOTIS IOCTIKEHHS IHTETPY€E 1CTOPUKO-TIPABOBUM, CUCTEMHHM, THCTUTYIIIHHUH,
MOPIBHANBHHI Ta CTPYKTYpHO-(DYHKIIOHANBHUI MiIX0MH. X moenHaHHsA 3a6e3nedye BCeOiuHICT
aHai3y Ta J03BOJISIE CHOPMYJITIOBATH HayKOBO OOIPYHTOBaHI BUCHOBKH 1 TIPAKTUYHI PEKOMEHIAINI1,
CIpsMOBaHI Ha BJOCKOHAJICHHS OpraHi3alliiHO-TIPaBOBUX MEXaHi3MiB OOOPOHHOT'O MEHEHKMEHTY
VYkpainu.

PesyabTaTn i o6rosopennsi (Results and Discussions)

OOOpOHHMI MEHEIKMEHT € CIEIabHO c(heporo MepKaBHOTO YIPABIiHHS, IO MOJSArae B
peanizaiii 000POHHOI MOJITUKK Ha MPAKTHI NUIIXOM e()EeKTUBHOI opraHizailii cui i 3aco0iB s
3a0e3reyeHHs] BOEHHOI Oe3mekd Jep)kKaBu. Y  HAYKOBIM  JiTeparypl HeMae €IMHOTO
3araJibHONPUIHSATOrO0 BU3HAYCHHS IIbOTO TOHATTS. SIK 3a3HAYArOTh 3aXi/IHi JOCIITHUKH, 000POHHUI
MEHEPKMEHT “IHKAICYJIOE 17Iel0 MPO Te, M0 OOOPOHHHUM OpraHizalisM HEOOXIAHO BTLTIOBATH
00OpPOHHY MOJITUKY B KHUTTS, PO3POOIISIOUH IS IHOTO aIeKBATHI Ta CTIHKI MEXaH13MU IIJIaHYBaHHS,
cuctemu 3abe3nedeHHs Ta iHppacTpyktypy” [1]. To6TO 060pOHHUI MEHEIKMEHT MOKHA PO3YMITH
K HayKy 1 MpakTHUKy YIOpaBliHHA OOOpOHHOIO cdeporo, 110 OXOIUToe (GyHKIIl MIaHyBaHHS,
oprasizaiii, KepiBHUIITBA (KOMaHIyBaHHs) Ta KOHTPOIIO B paMKax CEKTOpy Oe3rneku i 000poHU
VYxpainu (CbiO Ykpainn).

BaxuinBoro 0co0IMBICTIO CYyYaCHOTO PO3YMIHHSI OOOPOHHOT'O MEHE/DKMEHTY € HOro 3B’ 530K 13
MPUHIMIIAMU JEMOKPATHYHOTO IIMBLIHLHOTO KOHTPOIIIO Ta HaleXHOro BpsiayBanHs y ChiO Ykpainu.
EdextuBHe ynpaBiaiHHS 000POHOIO Ma€ 31HCHIOBATHUCS 111 IEMOKPATUYHUM HATJISIIOM CYCIIbCTBA
1 00paHMX 1HCTUTYLIN. 3T1THO 3 HALIOHAJIBLHUMHU KOHLEMNIISIMU €(peKTUBHUIA MEHEDKMEHT y cdepi
000poHM 0a3yeThCs HA 3acaiaXx JEeMOKPATUYHOTO IIUBUILHOTO KOHTPOIIIO, IHIIUX €BPOATIaH THUHUX
MIPUHIIMIIAX 1 CTAHIapTaX, IHHOBAIIMHKUX PIICHHSX Ta Cy4acHHX Mmiaxoaax [2]. OTxe, TeOpeTHYHOK
OCHOBOK OOOpPOHHOTO MEHEKMEHTY € TOE€THAHHS TMPUHIUIIB BiICBKOBOTO KEPIBHHUIITBA 3
MPUHIMIIAMHA TyOJIIYHOTO YMpaBIiHHS Ta MpaBa: 3abe3meueHHss 000pOHO3/IaTHOCTI JEP)KAaBU Mae
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BiOyBaTHCS IHCTUTYLIHHO BIOPAIKOBAHUMH METOJAMH, MiA3BITHO Ta BIAMOBIAHO 10 3aKOHY.

OOOpOoHHMIT MEHE/PKMEHT OXOIUTIOE CTpAaTeriuHMi, ONePaTUBHUAN 1 TAaKTUYHHUI PiBHI yIpPaBIiHHS
CbiO VYkpainn. Ha crpareriunoMy piBHi #eTbest mpo (hopMyBaHHS 00OPOHHOI TOJIITHUKH, ITaHyBaHHS
PO3BUTKY CHJI OOOpDOHM Ta pecypcHe 3abe3rmedeHHs Imiel momituku. Ha 1poMy piBHI KepiBHHIITBO
3MIKACHIOIOTh BHWIII JEpKaBHI OpraHu (KEpiBHUITBO JEp)KaBW, ypsiay, cekropy oboponu). Ha
OTIEPATUBHOMY 1 TAKTHYHOMY PIBHSIX YIIPABJIIHHS PeaTli3y€eThesi 0e3M0CEPETHBO Y AISUTLHOCTI BIHCBKOBOTO
KOMaH/{yBaHHS — y TUIAaHYBaHHI 1 IPOBEJICHHI BOEHHUX OTepalliif, KepIBHUIITBI BIChKamMu, 3a0€3e4YeHH1
X HEeOOXiTHIMH pecypcamu Ta KoOpauHail Il miapo3aitis. OO0OpOHHMI MEHEDKMEHT, TAKHM YHHOM, €
0araTopiBHEBOIO CHCTEMOIO, JIe OpraHi3alliifHO-IPaBOBl MEXaHI3MU BIAIIPalOTh KIIOYOBY POJIb Y TOMY,
100 yci piBHI — BiJl CTPATEriYHOrO IUIAHYyBaHHS /10 pOOOTH KOHKPETHUX BIMCHKOBHX YaCTUH — JISUIN
Y3rOJDKEHO 1 pe3yJIbTaTHUBHO.

OpranizaniifHO-paBOBUN acHeKT OOOPOHHOTO MEHEKMEHTY 00’ €IHy€E Bl HEPO3PUBHO
OB’ s13aH1 CKJIa/I0B1: OpraHi3aliiiHy (IHCTUTYLIHHY) Ta MpaBoBY (HOpMaTUBHY) (puc. 1).

OpranizauniiiHo-npaBoBHi acneKT
000POHHOT0 MEHEIKMEHTY

IIpaBoBa
(nopmamuena)

Opranizaniiina
(incmumyuitina)

' a '
Cyo6’exmu ynpaeninna Koncmumyuyiiini nopmu
0boponoro

v \ v

' a '
Opzanizayiiina cmpykmypa 3akonooaeui akmu P

napnamenny
v \ v
.
IIpouecu ma npouyedypu ITiozaxonuni akmu ma
YRpaeninua ) |Qoxkmpunansni doxymenmu|
4
Brympiwini nopmamueni

aKmu 6iliCbK08020 <

L YRpaeninHa )

Pucynok 1. CxiiagoBi opratizaiiifHO-IpaBOBOT0O acleKTy 0OOPOHHOT'O MEHEIKMEHTY

OpranizauniiiHa KoMIoHeHTa 00OPOHHOTO MEHEKMEHTY OXOILTIOE CTPYKTYPY Ta MEXaHi13MU
(YHKIIIOHYBaHHS CUCTEMH OOOPOHHOTrO yrpaBiiHHs. Jlo Hel HanexXaTh:

* Cy6’ekmu ynpasiinna 000poHol0 — OPTaHu AP KaBHOI BIIAJH Ta BIiCHKOBOTO KEPIBHUIITBA,
HazineHi BignoiauuMu ¢yskiisMu (Ilpesunent Ykpainu, Paga nHanioHansHoi Oe3neku 1 000poHU
VYxpainu, MinictepctBo o0oponu Ykpainu, ['enepanbuuii mrad 3C Ykpainu, koMaHyBaHHS BUIIB
BIMCBK, 1HIIII CKJIa/I0B1 CHJI 000OPOHU, OPTaHu CEKTOpY Oe3rneku ToIo) [2, 3].

* Opeanizayitina cmpykmypa — i€papxis MiANOPSIKOBAHOCTI Ta B3aEMOJIii MK IIUMHU CYO’ €KTaMH,
PO3MO/IUT 33/1a4 MK PIBHSAMHU CTPATErTdHOr0, ONIEPaTUBHOrO 1 TAKTMYHOTO KEPIBHUIITBA.

* IIpouecu ma npoyedypu ynpasiinua — CUCTEMU 0OOPOHHOI'O TUIaHYBAHHS, OI0PKETYBaHHS,
yIpaBIIiHHS peCcypcaMu, KaJJpoBOr0 MEHEKMEHTY, CHCTEMH 3B 3Ky 1 KOOpAMHALIT Mk Cy0’ eKTaMu
TOILO.

IIpaBoBa KOMIOHEHTA — CYKYIHICTh HOPM 1 MPaBUJ, 10 BCTAHOBIIOIOTH PAMKH JiSTIbHOCTI
3raJlaHuX OpraHizaliiHUX CTPYKTYyp. BoHa MICTHTS!

* Koncmumyuiiini nopmu.

* 3axonooaeui akmu napiamenmy, AKi pezyoonb 0CHO8U HAUIOHATbHOT De3neKu | 000poHuU.
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* Iliozakonni akmu ma 0OKMpUHAILHI OOKYMEHMU .

* Buympiwini nopmamueni akmu 8iliCbK08020 ynpaeiaiHH;, 1110 PETIIAMEHTYIOTh ITOBCSAKICHHE
YIpaBIiHHA BIHCHKOBHUMH OpTaHi3aIlisIMH.

Omxe, opraHizamiifHa KOMIIOHCHTa BH3HAYa€: XTO 1 K Kepye oOOpOHOK, a MpaBoBa — Ha
MIJICTaB1 IKUX HOPM 1 TIPaBUJI 3/1IHCHIOETBCS 11€ KEPIBHUIITBO (pHC. 2).

Cucrtema ympaBiiHHS O0OOpPOHOIO YKpaiHM Mae€ CKIAIHy OaraTOKOMIIOHEHTHY CTPYKTYpY,
3aKpilUIeHy B 3aKOHOJABCTBI Ta pO3MOJUI TOBHOBAXEHb MUK PI3HHUMH OpraHaMHU BIIAJIH.
[ToBHOBakeHHs, (PyHKIIIT Ta 3aBAAHHS CyO €KTIB YHpaBIiHHSI 0OOpPOHOIO YKpaiHM BHU3HAYAIOTHCS
Konctutymiero YKpainu Ta BiAMOBITHUMHU 3aKOHaMu YKpainu [2, 3].

‘ OpranizaniiiHa KOMIIOHEHTa || IIpaBoBa KOMIIOHEHTA ‘

Cucrema opraHiB yIpaBJiHHS 000POHOIO CucremMa HOpMaTUBHO-TIPABOBUX aKTiB (3aKOHU,
(1epkaBHI OpraHu, BIKCHKOBI CTPYKTYPH ) yKa3u, HaKa3H, CTAHJIapPTH )

CtpyKTypa minopsAKOBAHOCTI, TOPU3OHTAIbHI|| PO3MO/Ii1 MOBHOBAXKEH 1 3aBaHb, 3aKPIIIJICHUI
Ta BEPTUKAIBHI 3B’ SI3KU 3aKOHO/IaBYO

KanpoBuii ckiiaj oprasiB, mocajioBi iHCTUTYTH [IpaBoBHii cTaTyC MOCATOBUX OCIO Ta OpPraHiB
(minHicTp, HaYaNbHUK [ eHITa0y) (KOMIIETEHIIis, B1JIMOBIIAIbHICTB)

[Tponecu mmanyBanHs, KOopAuHAIii, KOHTpoo|| [lpomemypu Ta mops Ky, 3aTBEPIKESHI
(MexaHi3MU yIIPaBIIIHHS) HOPMaTHBHO (IJIaHU, THCTPYKIIil, CTAHIAPTH )

MartepianbHi Ta JIFOJCHKI pecypcu DiHaHCOBO-TIPAaBOBI OCHOBH 3a0€3MeUeHHS
YIIPaBJIIHCHKOTO arapary yrpaBitiHHA (OF0JDKET, 3aKyIIBII 32 3aKOHOM)

Pucynok 2. CxemarnuHe MOPIBHSAHHS TBOX KOMIIOHCHT OPTaHi3aIliiiHO-TIPAaBOBOTO aCIEKTy
000POHHOT'O MEHEPKMEHTY

Jo cxmany cwt o6oponn Ykpainu, kpim 3C Ykpainu, BXOAATh iHII BIIChKOBI (pOopMyBaHHS Ta
MPaBOOXOPOHHI opraHu, 30kpemMa HarmionaneHa rBapmais Ykpaimm (HIT Vkpainm), [epkaBHa
npukopaonHa ciyxo6a (JI1C Ykpainn), Coyx6a 6e3nekn Ykpainu (Cb Ykpainn), [lep:xaBHa ciryx06a
crneriaapHoro 3B’sA3Ky Ta 3axucty iHpopmarnii (JACC3ta3l Ykpainu) Tomo. Y MuUpHHE 4Yac I
B1JIOMCTBa BUKOHYIOTh NpHTaMaHH1 iM QyHKIIIT okpeMo. B ocobmuBuii mepios (1 4ac BOEHHOTO
CTaHy, BIMHHW) IS CTPATETidYHOrO KEPIBHUIITBA BCiMa CHJIAMH OOOPOHHM MOXE CTBOPIOBATHUCS
ocobnuBwii opran — CraBka Bepxosroro I'onoBHokomangyBaua [3].

3 METOI0 TEPUTOPiaTbHOI 0OOPOHHU JEPIKABH Ta 3aIy4YEeHHS TPOMAJIIH 10 3aXUCTy Kpainu( ) B
VYkpaiHi 3anpoBaKeHO HOBI oprasizaiiiHo-npaBoBi 1HCTUTYTU. 3 1 ciuns 2022 poxy HaOyB
yiuHHOCTI 3akoH Ykpainu “IIpo OCHOBHM HalllOHAJILHOTO CHOPOTHUBY’, SKHH CTBOPUB CHUCTEMY
TepUTOpiabHOI 000POHH Ta PyXy HamioHanbHOro crnpotuBy [4]. ¥V mexax 3C VYkpainu Oyio
chopmoBano Cunu tepuropianibHoi o6oponu (CTpO) — okpemuii pif BiiChbK, POTOPHYTHH Y KOXKHIM
001acTi, 110 KOMIUIEKTYETHCS Pe3epBiCTaMH 1 JOOPOBOIBISIMU JJIsI OXOPOHH Ta 00OPOHH BU3HAYCHHX
teputopii. Kpim Toro, 3akoHOM nepeadaueHO MOXKIJIMBICTh YTBOPEHHs JOOPOBOIbUUX (HOPMYyBaHb
TEPUTOPIAIBHUX I'POMaJl 13 YKMCIa UUBUIBHUX FPOMAJSIH JUIs ydacTi B TepoOopoHi. OpraHizauiitHo
CTpO mnignopsiikoBaHi Oe3nocepenHbo koMaHayBaHHIO 3C YkpaiHM, TOOTO BXOJATh /0 €JUHOT
BEPTUKAJ BIMCHKOBOrO yHpaBIiHHSA, XO4ya TICHO B3a€EMOJIIOTh 3 MICIEBUMU BiHCHKOBUMHU
aaMiHicTparisiMu. Takuii mpaBoBHII MeXaHI3M JI03BOJIMB JieTali3yBaTH Ta BIOPSIKYBaTH ydacTh
JI0OpOBOMBIIB Y OOOPOHI, YHHUKHYTH XaOTHYHOTO (OpPMYBaHHsS 3aroHiB I03a JEpXKaBHOIO
MTOPSAKOBAHICTIO, SIK 1€ 4acTKOBO Oyio y 2014 porri.

Cucrema 0OOpOHHOIO IUIAHYBaHHS 1 PECYpCHOro 3abe3reueHHs B YKpaiHi TakoXK 3akpirieHa
3aKOHO/IaBYO Ta OCTYIIOBO peOpMy€eTHCSI BIATIOBITHO 10 HATOBCHKUX CTaHapTIB. BaxmiBum rporpecom
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CTaJIO BIPOBAHKEHHSI CUCTEMHU IUTaHYyBaHHS, TpOrpaMyBaHHsl, Oro/pkeTyBanHs Ta BukoHanHs (I1116B), sika
BuKopuctoByeThesi B kKpainax HATO. I3 2020 poky B MiHictepcTBi 000pPOHH 32 MIATPUMKH 1HO3EMHHX
PaIHUKIB 3aIlyIIEHO TPOEKT TpaHcdopmaliii 0OOPOHHOTO MEHEHKMEHTY, SIKUH Ma€e Ha MeTi MepeiTH 10
0araTtopiyHOro OOOpPOHHOTO TUIAHYBAaHHS 3 OOIPYHTYBaHHSM OFOJDKETHHX 3alUTIB 3a MporpamamMu i
pesynbraramu [6]. Lle o3Hauae, 1o YKpaiHa opraHi3aiiifHO i HOPMATHBHO IMEPEXOIUTh Ha CTaHIApPTH
oboponHoro 1ianyBaHHs, mnpuiHATI B HATO, mo 3abesneunts OUIbII Tpo3ope il eeKTHBHE
BUKOPUCTAHHS PECYPCIB Ta B3aEMOCYMICHICTb ITAHOBUX JIOKYMEHTIB.

HopmaruBHo-1ipaBoBy 0a3y (yHKIIOHYBaHHSI 000POHHOTO CEKTOPY YKpaiHH CKIIA/Iac Iijia CUCTeMa
3aKOHIB Ta Ti3akoHHUX akTiB. KimrouoBmmu 3akoHamu €: 3akoH “TIpo obopony Ykpaiau™ (1991, i3
YHCIICHHUMH 3MIHAMH), KU BU3HAYa€ OCHOBH OOOPOHU JIEpKaBH, CTPYKTYPY BOEHHOTO KOMaH TyBaHH,
MIPABOBHI PEKHUM BOEHHOTO CTaHy 1 MOBHOB&)KEHHS OpraHiB Biaay; 3akoH “IIpo HamioHanbHy Oe3neky
VYkpaian” (2018), 1O BCTaHOBIIOE apXITEKTYpy CEKTOpy Oe3MeKd i OOOpPOHM Ta MEXaHI3MH
JIEMOKPATUYHOTO IMBLTLHOTO KOHTPOJTEO; 3akoH “TIpo MoOimi3amiiHy miaroroBKy ta Mooiizario” (1993,
HoBa penakitist 2005) — peryiroe MUTaHHS MOOLTI3alil JIFOACKKHX 1 MarepianbHuX pecypcis; 3akoH “TIpo
MIPABOBHM PEeXHMM BOEHHOTO cTaHy (2015) — BH3HAYa€e MOPSAIOK 3ampoBaPKEHHS BOEHHOTO CTaHy Ta
0c00I1MB1 TIOBHOB)KEHHSI B OT0 yMOBax; 3akoH “IIpo ocHOBM HarioHamsHOTO cripotuBy” (2021) — mpo
TEepUTOpiaIbHy OOOpPOHY Ta IMIJrOTOBKY HaceyneHHs 10 oOopoHu; 3akoH “IIpo mepaBHi 3akymiBii” 1
crnemiabamii 3akoH “TIpo oboponHi 3akymiBii” (2020) — perysrorTh MOPSIOK 3aKyITIBEIb TOBAPIB 1 TOCITYT
JUTs1 000pOHH (JIeprkaBHE 0OOPOHHE 3aMOBJICHHS) TOIIIO.

Orxe, B VYkpaini chopmoBaHo 0a30Bi oOpraHizamiifHO-IPaBOBI MeXaHI3MH OOOPOHHOTO
MeHeKMeHTY. OJIHaK M1 9ac MPaKTUYHOI peaiizallii X MEXaHi3MiB y X0l ITUPOKOMACIITa0HOT
POCIHCBKO-YKPATHCHKOI BIMHHM BHUSBJIICHO HM3KY MpPOOJIEM 1 MPOTUPIY OpraHizamiiHO-TIPaBOBOTO
xapakTepy. Jlo OCHOBHUX 3 HUX HaJIeKaTh (puc. 3):

IIpo6nemu i npomupiuus

CTpYKTYpHA CKJIAAHICTD | KOOPAUHALISA M
CeKTOpy 000pOHH

IIpo3opicTh Ta NiA3BiTHICTH 000POHHO
norpeda B CeKPETHOCTI M 4

l'[pora.ﬂmm B 3aKOHOJAaBYOMY 3a0e3neyen
KOHTPOJb

Kaaposi Ta opranizaniiini mpo6jemu Biiic

Po3Burox 060p0HHO-1'[p0MI/ICJIOBOl"0 KOM

JIroacbkmii pakTop Ta CTIHKICTH CHCT

Pucynoxk 3. [Ipo6nemu i npoTHpivus OpraHizaliifHo-paBoOBOro XapakTepy 000pOHHOTrO
MEHEJDKMEHTY B YKpaiHi

1. CtpykTypHa cKJAIHICTh i KOOPAMHALIA MiK PI3HUMM Cy0’€KTAaMHU CEKTOPY 00OPOHM.
Cexrop Oe3mneku 1 060poHU oxorutoe 6araro BitomctB (3C Ykpainu, Harsapis, npuKopAOHHHUKH,
CBY, MBC To110), 1 X04a 3aKOH BU3HAYa€ IXHIO 3arajbHy B3a€MOJIiI0, HAa MPAKTHUIIl y3TrOIKEHICTh
JiH 1HOAI yCKJIaJHeHa. [CTOpUYHO CKIIanocs, o KOXKHE CUIIOBE BiZIOMCTBO MaJIO BJIACHY BEPTHUKAIb
HiAMOPAIKYBaHHS, 1 i 9ac 6oioBux aiit 2014-2015 pp. ue npuzBoauio 1o npodiem. Lle Bkazano
Ha CUCTEMHY NpoOieMy: BIJCYTHICTb €IMHOIO KEpiBHHUITBA BCiMa CHJIaMH OOOpPOHHM MiJ dYac
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cnibHHX omeparid. Jlnsg yCyHEHHs Ili€l TPOTaIMHU 3aKOHOJABYO 3alpOBAKEHO TOCATY
KomanyBaya 06’ €1HaHUX CHJI Ta MEXaHI3M ITiIIOPSIKYBaHHS HOMY ITiPO3/1JIiB IHIIUX BiJOMCTB Y
ocobnuBwii riepios [6].

Ha nouarky mmpoxomacitaOHoI BiifHH y motomy 2022 p. 3HOBY MOCTAJIO 3aBJaHHS HEraifHO
o0’eqnatu mia equauM KomanyBaHHsAM 3C Ykpaiau, HI' Ykpainu, Hamionansny nomimito (HIT),
JIIC Ykpaiau, CTpO Ta inmn ctpykTypu 11 oooponu Kuesa, XapkoBa, iHIINX HAIPsSMKIB. X04 1€
3aBJIaHHS BJAIOCS BHKOHATH 3aBasku cTBopeHHI0 CraBkum BI'K 1 perioHampHUX BIHCBKOBHX
aZMIHICTpaIliii, aje meBHi po301>KHOCTI Ta KOHKYPEHIIisl TOBHOB)XEHB MIXK BIJOMCTBAMH B ITEPIII JHI
BIMHM MaJu Micle.

Otxe, mpobiieMa MKBIAOMYOT KOOPAMHAIT 3aJTUIIAETHCS aKTyaJIbHOI: HaBITh 32 HAsSBHOCTI
paBoBUX HOPM( ) HEOOX1/HI MiA3aKOHHI aKTH, Y3TrOJKEHI IJIaHU B3a€MOJII, CIIbHI ITa0u TOIIO,
abu CTpYKTypa yHpaBJiHHS PEeaJbHO CTajla HITICHOIO.

IIle omwH acmeKT CTPYKTypHOI TMpOOJEMAaTHKA — pPO3MEKYBaHHS ITOBHOBRXEHb Ta
BI/IMOB1IAJILHOCTI BCEPEAMHI CaMOTO BIiCHKOBOTO KEPIBHUIITBA.

lono poni MO Vkpainu B onepaTuBHOMY IUTaHyBaHHI: 3a 3akoHOM MO VYkpainu ¢popManbHO
He 3aiiMaeTbcs BEACHHSIM oOIlepalliii, ajie B ymMoBaxX BIHM MiHicTp 00OpoHM YKpaiHU aKTHUBHO
KOMYHIKY€E 13 COIO3HMKaMH, KOOPJIUHYE IMOCTa4aHHS 030pO€HB, IO OE3MOCepeIHhO BIUIMBAE Ha
omnepariii. Lle morpedye uiTkoi KoopauHalii Mix nomituyHuM KepiBHUITBOM 1 'l 3C Vkpainu.
Omxe, NoTpiOHE MoOJayblle BJOCKOHAJIEHHS HOPMAaTUBHOIO peryiroBaHHs B3aemonii Mk MO
Vxpainu ta I'lll 3C Ykpainu, abu yHUKHYTH SIK AyOstoBaHHS (YHKIIHM, Tak 1 BUHUKHEHHS “‘CIpHX
30H” BIAIIOBIAAJILHOCTI.

2. IIpo3opicTs Ta MiA3BITHICTL 000POHHOI0 MEHEIKMEHTY, MOTPeda B CEKPETHOCTI M
yac BiiiHM. OJTHA 3 TOJIOBHUX CYIEPEUYHOCTEH OpraHi3arifHO-MPaBOBOTO XapakTepy — OamaHc MK
BIIKPHUTICTIO, JIEMOKPAaTUYHUM KOHTPOJIEM B OOOpPOHI Ta BIMCHKOBOIO TAEMHHUIICIO, OTIEPATHUBHOIO
notitbHICTI0. O00poHHA cdepa TpUBAIUI Yac 3aJMIaIacss MEHII IPO30pOI0: ICHyBaJla MIPaKTHKa,
KOJIM TIOCHUJIAaHHSI Ha CEKPETHICTh 3aKyIiBelh a00 Omepalliii CIyryBajo MPUBOJOM 3BIILHUTH MO
VYkpainu Bij 3arajbHUX MIPABHUJI MPO30POCTI Ta Mia3BiTHOCTI [7].

[IupoxomacmTabHa BiifHa 3aroctpuia I npobiaemy. 3 ogHOro OOKy, BEIHMYE3HI OOCITH
KOILTIB CIPSMOBYIOTHCSI Ha apMito, 10 BUMarae KOHTPOJIIO iX BMKOPHUCTaHHs. 3 1HIIOrO — BiiiHa
00’€KTUBHO TOTpeOy€e CEKPETHOCTI B 3aKyMiBJISAX 030pPO€HB, ONEPATUBHUX IMEPEMIIIEHHSIX BIHCHK,
IUTaHaX TOLIO.

3. IIporajiuun B 3aKOHOJAABYOMY 3a0e3NeyeHHi il MapJIaMeHTCbKHH KOHTPOJb. XO0Y
OUTBIIIICTh HEOOXIMHMX 3aKOHIB y cepi 0O0OpPOHM YyXBaJICHO, JESIKI HANpsIMH JI0CI HE MAaroTh
JOCTaTHBOTO MPABOBOI'O PEryiIlOBaHHA a00 MOTPeOYIOTh OHOBJIEHHS. 30KpeMa, KPUTUKU 3aKOHY
“TIpo HarioHanbHy 0e3neky Ykpainu” (2018 p.) 3a3Havaiu, 1110 BiH 3aIMIIIHB YUHHOIO CTAPy CUCTEMY
oprasiB 6e3neku 6e3 CyTTeBoi peopranizarii [6].

€ cdepu (HampuKIag, BOJOHTEPChKA MisUIbHICTH, TNPUBATHI 1HINIaTUBU B 0OOPOHI,
uuposizallis 000pOHH), 110 MIBUIKO €BOJIOMIOHYBAIU Mij Yac BIHU 1 MOTPEeOYIOTh OPUIUIHOTO
3aKpiIIeHHS TOCT(AKTyM.

[TapnaMeHTChKUI KOHTPOJb HaJ OOOPOHHUM CEKTOPOM IIiJi 4YaC BOEHHOI'O CTaHy TaKOX
oOMexeHUI 00’€KTHBHO (Zi€ LeH3ypa, JesKi 3aciliaHHs MpOoQiIbHOTO KOMITETY MPOBOJATHCA B
3aKpUTOMY PEXUMI).

JUist TOCUJIEHHS JIEMOKPAaTUYHOT'O KOHTPOJIO MICHs BiHM J0BEIEThCSI HA3/10TAHSATH 3rasiHe:
30KpeMa, NeperisHyTH AisIbHICTh TUMYACOBUX Cliguux koMiciii BP Ykpaiuu 3 mutanb 060poHH,
aKTHBI3yBaTH PaxyHKOBy mnanmaTy HIOA0 ayauTiB OOOPOHHUX 3aKyMiBelIb, MOXIIUBO, CTBOPUTH
OKpEeMU He3aleXHUI OpraH napjJaMeHTChKOTr0 KOHTPOJIIO 32 CEKTOPOM Oe3MeKH (Ha 3pa30K KOMicii
3 060oponu B CIIIA 4n KOMITETIB 3 KOHTPOJIIO 32 PO3BIJIKOIO).

4. KagpoBi Ta opraxizauiiini nmpo0JjiemMu BilicbkoBOro ymnpasJjiHHsA. BiifHa BusBMia sk
CHJIbHI CTOPOHHM YKPaiHCHKOTO BIHCHKOBO-CTPATETiYHOTO YHPABIiHHA, TaKk 1 MpOOJEeMHI Micl,
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MIOB’s3aH1 3 JIIOJICBKUM (PAaKTOPOM Ta OpraHizaifi€to podoTu mradiB. I3 MO3UTHBHOTO — yKpaiHChKe
BiliChKOBE KEPIBHHUIITBO BHUSBHJIO THYUKICTh 1 KPEaTHBHICTb, IO JO3BOJIMIIO BUTpaTH OUTBY 3a KuiB
Ta YCIINTHO MPOBOIUTH omeparii Ha XapkiBmmHi i Xepconmuai y 2022 pori. I3 HeratuBHOro —
3’CyBaJIOCh, IO CHUCTEMa TEPUTOPIaIbHUX LEHTPIB KOMIUICKTYBaHHS Ta COLIAIBHOI MiITPUMKH
(THK Ta CII), sxa BiamoBimae 3a MoOumi3amiro, Oylia MpOHWU3aHAa KOPYIIED W HE TOTOBa IO
MOO1TI3aIIi1 COTEHb THCSY PE3EPBICTIB.

Jist cranoro BHpIIIEHHS MpoOJeMH HEOOXiAHO pegopMyBaTH IHCTUTYHIMHO ITFO JIAHKY:
nepesectr THK ta CII Ha HOBI peliKu: HAIOBHUTH 1X SKICHO HOBUMH JIOJIbMH, YaCTKOBO 3aMiHUTH
BIMICBKOBMX Ha LMBUIBHUX MeHemkepiB HR-nHanpsimy, BnpoBaautu uudpoBUil peecTp
B1IICbKOBO3000B’ I3aHUX ISl MIHIMI3allli KOHTAKTY JIFOAWHHU 3 YUHOBHUKOM, IT1IBUIIIUTH 3apIUIaTH U
BianoBiganeHicTh nepconany TIHK ta CII.

5. Po3BUTOK 000POHHO-TIPOMMCIIOBOr0 KOMILIEKCY Ta JioricTuku. OpraHizaniiHo-mpaBoBi
MUTaHHS MEHEI)KMEHTY 000pOHM NependayaroTh He JInie Oe3rocepeiHe yIpaBIliHHS BiiCbKaMu, a
W ympaBiliHHA THJIOBUM 3a0e3NeyeHHs M, OOOpPOHHOIO MPOMHUCIOBICTIO. Y Wil cdepl Takox €
poOJIeMHI MOMEHTH.

[MpoGnemu obopouHO-pomuciaoBoro komiuiekcy (OIIK) monsratote He mumie y dopmi
YOpaBIlliHHA, a ¥ B IHTerpauii B 3arajbHy CHUCTeMY OOOpPOHHOTO MeHekMeHTy. Biitna 2022 p.
MoKasaja, U0 yKpaiHCbKa apMis KPUTHYHO 3aJIe)KHa BiJ MocTayaHHsS 30poi 13 3axojy, a BllacHe
BUPOOHUIITBO He MokpuBae norped. [IpuunHu 06’ exkTUBHI (0OMEXEHICTh TEXHOJOr1H, 3HUIIECHHS
YaCTHMHU 3aBOJIIB OOCTpijlaMHu), ajie TaKOX 1 OpraHi3alliifHi: OBOEHHA BIACYTHICTh JIOCTATHIX
iuBectuilii B OIIK, moBiIbHICT MPUIHATTS HA 030POEHHS HOBUX 3pa3KiB, OIOPOKpPATHYHI TIEPETIOHN
JUTsI IPUBATHUX BUPOOHUKIB.

Jlorictuka 1 cknaaceke rocmomapctBo 3C VYkpaiHum — 1€ OJWH BUKIHMK. TyT BUHHKae
OpraHizariiHO-PaBOBHI aCMEKT: HEOOXITHO BPETYIIOBATH HOPMATUBHO HOBI MPOIIECH, BHECTH
3MIHH JI0 MOJIO’KEHb TIPO 00K BIHCHKOBOTO MaifHa, PO MOPSIOK TUIAHYBAaHHSI, HABYUTH TEPCOHAIT
MpaloBaTH 3 HOBUMH CHCTEMaMHU.

6. JIroacskuii pakTop Ta cTilikicTh cucTeMHu ynpasiinHsi. BiliHa — 11e BUnpoOyBaHHS HE
TUIBKH 3aKOHIB 1 CTPYKTYp, a ¥ JIOJCH, SKI HUMH KEpYyIOTh. YKpaiHChbKa CHCTeMa OOOpPOHHOTO
MEHEIDKMEHTY II0Ka3aja 3arajoM BHCOKY CTIMKICTh: HI BIMCHKOBO-IIOJITHYHE KEPIBHHIITBO, Hi
OpraHy YIpaBJIiHHS HE Ie30praHi3yBajucs I yaapoM arpecopa. Ane Oyiu il HeraTUBHI MOMEHTH,
0COOJIMBO HA IOYATKYy IIMPOKOMACIITA0OHOTO BTOpTrHEHHs. lle CBITYMTH MpPO HEOOXIAHICTH IIIe
MPUCKITUIMBIIIOrO J0OOpY KaJpiB Ha KEPiBHI MOCAIH, MEPEBIPKU HA JTOOPOYECHICTh Ta JOSUIbHICTD.
Oprasi3amniifHo CJ1iJl yIOCKOHAIUTH CUCTEMY KaJpOBOTO PE3EPBY: MOTPiOHI J1€BI MEXaHI3MH POTAITii,
MIrOTOBKM HACTYMHHKIB, MI00 KPUTHYHI MOCAAM HE 3AIUIIAINCA BAKAaHTHUMHU a00 3alHATUMU
BUITaIKOBUMHU OCOOAMH.

[lincymMoOBYyO4M, OCHOBHI MpPOOJEMHI NHUTAaHHSI OOOPOHHOI'O MEHEIKMEHTY YKpaiHu B
oprasi3amiifHo-IpaBOBOMY BUMipi MOKHA 3BECTH JIO HACTYITHOTO:

<> 3J1ar0JKCHICTh MK PI3HUMH CKJIAJIOBUMHU CEKTOPY OOOPOHH;

<> YITKICTh 1 HEKOH(TIKTHICTh PO3IO/ILTY IIOBHOBAXKCHB;

<> 3a0e3meueHHs MPO30POCTi Ta MiA3BITHOCTI O3 KO O0€3aTHOCTI;

<> CBOE€YACHE OHOBJICHHSI HOPMATHBHOT 0a3 BIAMOBIIHO JI0 BUKJIHKIB;

<> 60poTHOa 3 KOPYIIII€IO Ta iHEPIiEr0 OIOPOKpaTii;

<> PO3BUTOK CITPOMOKHOCTEH (KaIpOBUX, TEXHIYHNX, POMHCIIOBHX) YIIPABIIHCHKOI CHCTEMH.

barato 3 nux npoOnemM cTanu ocoOIUBO MOMITHUMH IiJ] Yac BiliHU, alleé caMe BOEHHUI Yac i
J1aB MOILITOBX /10 IXHBOI'O PO3B’I3aHHSI.

3 ornsiAy Ha BUsBIIEHI MpoOiaemMu Ta HaOyTUI TOCBiA, MOKHA 3aIIPONIOHYBATH KOHKPETHI KPOKHU
JUISL THABUILEHHS €(pEeKTHBHOCTI OOOPOHHOTO MEHEIKMEHTY YKpaiHM B Oprasi3aliiiHO-TpaBOBii
IonuHi (puc. 4).

Li pekomenaaiii cupssMOBaHi Ha 3MIITHEHHS K THCTUTYIIHHOI CIIPOMOXHOCTI CHCTEMH, TaK 1
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ii mMiI3BITHOCTI Ta THYYKOCTI.

1. 3aBepuiennsi Ta iHcTUTYUiOHAJI3anis pedopm ynpaiainag i niaanyBanus. HeoOxinHo
noBHicTiO iMuieMenTyBaTh ctangapTd NATO y cTpykTypi BIiCHKOBOTO YIIpaBIiHHS. 30KpeMa, CIIij
BIIPOBAJINTH HOBY MOJIeNb 000poHHOTO 1anyBaHHs [IT1BB Ha mocTiliHiii OCHOBI y BCIX CTPYyKTypax
MO Vxkpainu Ta 3C Ykpainu (He Juile MUJIOTHO B OKpEeMHUX BHaax Biichk). lle BuMaratume
3aTBEp/UKCHHSI Ha piBHI 3akoHy abo moctanoBu KaOinery MiHicTpiB YKpaiHM €IMHOI METOIMKH
IUTAHYBaHHS OOOPOHHUX MPOrpaM, M00 KOKEH BUTpaueHHUH OFOKETHUH pecypc OyB NMpHB’si3aHUN
710 KOHKPETHOI IPOTPaMHy Ta 04iKyBaHUX CIIPOMOKHOCTEHA.

2. [ocu/ieHHs 1IEMOKPATHYHOI 0 KOHTPOJII0 Ta aHTUKOPYNUiHHUX MexaHi3miB. HeoOximHO
MaTu peajibHl BaKell KOHTPOJIIO 32 OOOPOHHUM CEKTOPOM HaBiTh MiJ Yac Jii BOEHHOI'O CTaHYy.
JominbHo yxke 3apa3 ctBoputu npu Komiteri BP Ykpainu 3 nutans HaiioHaabHOT O€31eKu, 000pOHHU
Ta PO3BIJIKU IMIJKOMITET 3 MapJIaMEHTCHKOI'O Haryany, SIKHH OM B 3aKpUTOMY pEeXuMi, aie
perymsapao( ) 3aciayxoByBaB 3BiTh MO VYkpainu. Ha BukoHanHs HOpMH 3akoHy YkKpainu [2]
MOTPIOHO YXBAJIUTH 3aKOH PO NapJaMeHTChKUI KOHTPOJIb HaJl CIIELCITYK0aMH1, a TAKOK PO3IIIHYTH
MO>KJIMBICTh 3aIPOBAPKEHHS 1THCTUTYTY OMOYJICMEHa 3 MUTaHb 0OOPOHU — YIIOBHOBA)KEHOTO, KU
OMiKyBaBcs O MpaBamMu BiliCbKOBOCITY>KOOBIIIB 1 MUTaHHSMHU IPO30POCTI.

Hlnsaxu minBuimeHHs e)eKTUBHOCTI
000pPOHHOI0 MEHEe:KMEHTY Y KpaiHu

- o
EE Q; ; o z = E
H=| =}
28 [|52 - 2 S 5 EE R
se||E5 ||25 || 24| B z s ||283
@

2E|[[EE s= ([ 22| £E|] 8 = 5%’%
sz 5|22 || 2| 25| &l 2g[[EEz
=~ g Z°S g e = © e 8 5 & e g 2 2
= = e = 7| 7 = = o [ 2 e £ = = o
Sz llzggl 2 Z 5 gellE=x|| =582 =
= = QEN == Qm om o @ = A E‘NQ
B— | q&y Tz = ho =) ,:[Q. [ ST n =
=S ||zc¢| 55 || 22| 2%|| 52| =E||z5¢
= == 3] 2 = S A S o 2 = 5 = =
5 a =S 5 & Q 2 o= 2 = 5] =
= = ) a S o= = ° ) 'EQ_
=5 |lE 5 =S = = £ 'm = g £ E 8§
5} (=4 -} (=]

BRI RIEERI S = o = §5¢
s = S = > = = = 8 ~
o 2 == S - ) / v =

QS e = a 3 = =

o D = >

Z N Q/

3MilHeHHsI IHCTUTYLiIHHOI CIIPOMOKHOCTI CHCTEMH
000pPOHHOI0 MEHEMKMEHTY, I MiA3BITHOCTI Ta

Pucynok 4. lllnaxu nigsumieHHs eeKTUBHOCTI 000POHHOT'O MEHEKMEHTY Y KpaiHu

3. Y10cKOHAJIEHHSI 3aKOHOAAaBCTBA 3 YPaxXyBaHHAM YPOKiB BiliHu. HeoOxigHo mpoBecTH
peBi3it0 BCiX MPOQUIBHUX 3aKOHIB Ta BHECTH 3MIHM, POAUKTOBaHI npakTukow 2022-2025 pokis.
ITpumipom, 3akonu VYkpainu: “IIpo oGopony VYkpainu™ (1100 0coOIMBOCTEH (YHKIIOHYBaHHS
CraBku BepxosHoro I'ogoBHOKOMaHayBava Ta ii ckiany), “IIpo nmpaBoBHii pekMM BOEHHOI'O CTaHy
(o010 JisIbHOCTI BIMCHKOBO-LIMBUIBHUX aJMIHICTpalliif, po3MeXyBaHHS iXHIX KOMIIETEHLIH 3
OpraHaMM MICLIEBOro caMoBpsiayBaHHs), “TIpo OCHOBM HAI[iOHATBHOTO CIPOTUBY” (LIOO
BPETYJIIOBAHHS CTaTyCy JOOPOBOIBUMX (POpMYyBaHb Micis AeOKymnallii Teputopiit). Ciif 3aKOHOaBYO
BPETYJIIOBATH BOJIOHTEPCHKY JiSUIbHICTH B 00OPOHI: BU3HAUUTH MPABOBHIA CTATYC BOJIOHTEPIB, MUIBIH
JUISL HUX, MOXKJIMBOCTI B3a€MOJI 3 BINCBKOBUMH YaCTUHAMH.

4. Pegpopma cucremu MoOidizanii i BilicbkoBoro o6aiky. IlorpiOHO 3akpimuTH Ha
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3aKOHOJAaBUYOMY pIiBHI CTBOpEHHS €JMHOTO [EepKaBHOTO PEECTPY BIHCHKOBO300OB’SI3aHUX, 3
iHTerpamniero 3 Peectpom BHOOpIIB, JeMorpadiuHUM pEeECTPOM TOIIO; OHOBUTH [lomoskeHHsS mpo
TLK ta CII, nepexbaunBmii TaM MUBLUIBHI TOcaan (haxXiBIIB 3 PEKPYTUHTY, COLIaIbHOI POOOTH —
T00TO (hakTruno Tpanchopmysaru TLK ta CII y cyuacHi HR-arenmii st Bilichka.

5. Po3BuToK KaapoBoro mnoreHuiagay i BilicbkoBoi ocBiTH. EdextuBHMII 000pOHHUI
MEHEUKMEHT TOTpe0y€e BHCOKOKBaNi()iKOBaHMX KaApiB — MEHEKEPIB, K BIWCHKOBHX, TaK 1
nuBLIBHUX. ToMy citif peopMyBaTh cHCTEMY BIHCHKOBOT OCBITH BioBiaHO 10 ctannaptiB HATO:
3alpOBAJIUTH HABYAJIBHI mporpamMu 3 OOOPOHHOTO MEHEKMEHTY, JIOTICTHKH, CIJIBHOTO
(1HTErpoBaHOI0) KOMaHTyBaHHS JUIs 0(illepiB Ta IEP>KaBHUX CITYKOOBIIIB.

6. [linroroBKa 10 micjassBOEHHOro mepexoay. OpraHizallifHO-TIpaBOBa CHUCTEMa Mae OyTH
rOTOBOIO JI0 NMOBOEHHOI TpaHchopmarii. IloTpiOHO Oyzae mepeBecTH €KOHOMIKY 3 BOEHHHMX PEHOK,
ONTHMI3yBaTH YHCENbHICTh BIChKA, pEIHTETpyBaTH BETEpaHiB. YK€ 3apa3 CIiJl 3aKjiaJaTH MpaBoBl
MeXaHI13MU JUIsl 1eMo01I13a11ii: po3poOUTH KpUTEpii, YeproBiCTh 3BUILHEHHS BICHKOBOCITYKOOBLIB,
CUCTEMY COLIIAJIbHOTO 3aXUCTY JUISl HUX.

7. IlinBUIeHHS CTIHKOCTI CHCTeMH YNPaBJiHHS /10 HOBUX 3arpo3. Y Cy4acHOMY CBITI HE
JUIIEe TPaauIliiiHl BIMCHKOBI 3arpo3u akTyalbHi. MEHEIXKMEHT OOOpOHM Ma€ BpPAaXOBYBATU
kiOepOe3neky, iH(popMaliiiHi oneparii, MOXJIMBI AMBEpCli MPOTH KOMAHAHUX MYHKTIB. Tomy
MOTPIOHO PO3BUBATH PO3MOALIEHY CHUCTEMY KOMaHAyBaHHS (3amacHi KOMaHIHI ITyHKTH,
ABTOMATU30BaHI CUCTEMH YIPaBIIiHHS BiiiCbKaMH TOIIO).

8. 3ajy4yeHHsI rPOMAITHCHKOI0 CYCHiJIbCTBA /10 PO30y10BH 000POHHOT0 MEHEIKMEHTY .

VYKpaiHCbKke TI'pPOMajisSHChKE CYCIIIbCTBO BXKE€ IPOJAEMOHCTPYBAJIO BUCOKY MOTHBALIIIO
JoroMaratd apMmii — BOJIOHTEpH, (OHAM, 1HIIIATUBH THMY “ApMist IpOHIB” (CHIIBHUN TMPOEKT
Minmudpu Ta BojoHTepiB) Tomo. lleW motenmian TpebGa iHTErpyBaTH B O(IMIHHI pPaMKH.
[Ipononyetnest crBoputu mpu MO Ykpainu MOCTIHHO Jit04l IPOMaJIChKi paau abo poOodi rpymnu 3a
HanpsiMmam#  (BojloHTepH, |T-cmimpHOTa, BETepaHW, NPABO3AXMCHUKH), sIKi O Oe3mocepenHbo
KOMYHIKYBQJIHM 3 KEPIBHUIITBOM IIOJ0 OOJIIOUNUX MUTAHb.

Hacamkinenp, BapTo 3a3HA4YMTH, 110 BIOCKOHAJICHHS OpTraHi3aIlifHO-TIPABOBUX aCIEKTiB
000pPOHHOT'0 MEHEHKMEHTY Mae€ BinOyBaTucs Oe3rnepepBHO, y BIIOBIIb HA JTUHAMIKY O€31IEKOBOIO
cepeloBHILA. YKpaiHa (GaKTUUHO MPOXOAUTH NPUIIBUALICHUH HUISIX TpaHchopMallii CBOro CEKTopy
000pOHM — Te, Ha IO 1HII Jep)KaBU BUTpAYaId ACCATHIITTS, 3AIMCHIOETHCS 3a POKM YU HaBITh
Micsri. [le BenMKuii BUKJIMK 1 BOJHOYAC IIAHC CTBOPUTH Cy4yacHY, €(pEeKTUBHY, MiA3BITHY CUCTEMY
000POHHOT0 YITPaBIIHHS, CIPOMOXKHY 3aXHCTHTH JIEP’KaBY BiJl HUHIIIHIX Ta MalOyTHIX 3arpos.

Bucnosoxk (Conclusion)

OpranizaniifHo-paBOBU aclieKT 0OOPOHHOTO MEHEKMEHTY YKpaiHH 3a3HaB CYTTEBUX 3MiH
MPOTATOM OCTaHHIX POKIB Ta 0co0iuBO OyB BUMpPOOYBaHUM y Mepioj] MIKUPOKOMACIITAOHOI BIHHU
2022-2025 pp. Teoperuuni 3acaau OOOPOHHOTO YMPABIiHHS, 3aCHOBAaHI Ha JIEMOKPATUYHOMY
IMBUILHOMY KOHTPOJII Ta CHCTEMHOMY MiXO/1 /10 MJIaHyBaHHS 000POHH, MOCTYIIOBO BTLIIOIOTHCS B
MPaKTUYHI MEXaHI3MH. YKpaiHa cTBOpuiia HeoOXiIHy MpaBoBy 0a3y i e(peKTUBHOrO OOOPOHHOTO
MEHEJDKMCHTY: BHU3HAYCHO POJi Ta IMOBHOBKCHHS KIIOYOBHX CyO’€KTIB, 3allpOBaPKEHO HOBI
CTPYKTYpPH, Y3TO/DKEHO TIpOLIECH IUIaHYBaHHSA 1 PECYypcHOro 3a0e3MedeHHs 13 3axiJHUMHU
CTaHJapTaMH. Y XOJl BIMHHU I cHCTeMa JIOBella CBOIO JKUTTE3JATHICTh — BIHCHKOBO-TIONITHYHE
KEepIBHUITBO 3MOIJIO OpraHi3yBaTH BiJCI4 arpecii, MoOOITi3yBaTW BCl HasBHI pecypcH Ta
aIanTyBaTHUCS /10 30BHIIIHIX 3MiH.

Bonnouac aHani3 mokasye, 110 € HU3Ka NPOOJIEMHUX NMUTaHb Ta MPOTHPIY B OpraHizaiiHo-
IIPaBOBOMY 3a0€3MeueHHI 000POHHOI'0 MEHEKMEHTY, SIKi 3HH)KYIOTh Horo pe3yabTaTuBHICTh. Cepen
HUX — CKIQJHICTh KOOpPJIWHAIl PI3HUX KOMIIOHEHTIB CHJI OOOpOHH, HEOOXiAHICTH JTOCSTHEHHS
OajaHCy MK CEKpETHICTIO 1 Mpo30piCTIO, TNOJOJAHHSA KOPYHIIMHUX PpHU3UKIB, YCYHEHHS
OIOpOKpaTHYHOI HEE(PEKTUBHOCTI B OKPEMUX MPOIIecax, HE3aBEPIICHICTh OKPEMHX pedopM, KaapoBi
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BUKIUKY. baraTo 3 mux npoGiieM cTaiau 0COOIMBO OUEBUAHUMU ITiJ1 Yac BiiHM.

[IpakTHyHMI JOCBIA IMUPOKOMACIITAOHOT BIMHM JaB MOTYKHHUH IMIYJbC 10 3MiH. YKe
3MIIHCHEHO HU3KY HEBIIKIAJIHUX 3aX0/1iB: pe(hOpMOBAHO CHCTEMY OOOPOHHHX 3aKyIiBENb, PO3IIOYATO
UG poBizallilo YIPaBIiHHA, MPOBEACHO YHCTKY 1 POTAIIO KaJpiB TaM, e OyJM 3II0BXXKHUBaHHS. Ale
JUISL CUCTEMHOTO BHUDILICHHS HAsBHUX NMHUTaHb TOTPiOHI MOJANbIi, IIHOIII MEPETBOPEHHS — SK
HOpPMATHBHI, TaK 1 OpraHi3aIliifHi.

3anponoHoBaHl NUISXM BIOCKOHAJICHHS NepeadadaroTh K 3aXOAW HEraHOTO XapakTepy
(3aKoHO/ABYl 3MiHM, MiJICHJICHHS KOHTPOJIO, JOYKOMIUIEKTYBaHHS CTPYKTYp), Tak i CTpaTeriyHi
HampsiMM  PO3BUTKY  (PO3BUTOK JIIOJICBKOIO  MOTEHIIaly, MICISIBOEHHA TpaHchopmalis).
PeanizyBaBmM 111 peKoMeHalli, MOXHa MIJBULIIUTH €(QEKTUBHICTb, MPO30PICTb 1 THYYKICTh
00OpOHHOI'0 MEHE/DKMEHTY YKpaiHH.

VYkpaina ¢pakTuyHO (OpMY€ HOBITHIN MiJIXiA 10 OOOPOHHOI'O MEHEIDKMEHTY, KU MOEAHYE
00MOBHUI JOCBIJI Ta Kpallll CBITOB1 CTaHJIApTH yHpaBiiHHA. B yMoBax ek3uCTeHIIIHOI 3arpo3u 1e
HaJ3BUYAITHO CKJIaJHE 3aBJlaHHS, ajle BOJHOYAC caMe BilfHa CTajla KaTaji3aTopoM JJisi IPOPUBY B
PO3BUTKY CeKTOpy o0opoHU. Oprani3amiifHO-IpaBOBl 3MIHH, M0 Hapas3l BIPOBAKYIOTHCS,
3aKJIaaloTh (PyHAAMEHT A CUJIbHOI OOOPOHHOI 1HCTHUTYIIi, 3AaTHOI MiITH €(EKTUBHO SIK Yy
BOEHHHM, TaKk 1 B MUPHMI yac. Y JOCKOHaJIEHUH 0OOpPOHHUIN MEHE)KMEHT rapaHTyBaTUMe BUCOKHUI
piBEHb 00OPOHO3MATHOCTI YKpaiHH y JIOBIOCTPOKOBIM MEPCIEKTHUBI, CIyTyBaTUME CTaOLIbHOCTI U
MHUPY B YCbOMY pErioHi.

Pexomenaanii (Recommendations)

Marepianu cTarTi Mo)Ke OyTH BUKOPHCTAHO TI1]T Yac IJIaHYBAaHHSI 3aX0/liB PO3BUTKY 30pOHHUX
Cun Ykpainu y moBoeHHUH mepiof. CTaTTs TaKoX MOKe OyTH KOPHUCHA HAYKOBISIM, SIKI 3aiMarOThCS
poOJIEMaTHKOIO OOOPOHHOTO MEHEKMEHTY Ta BOEHHOI MOJITUKH, Ta (DaxiBIsAM, SIKi IPUUYETHI 10
BNPOBAKEHHSI 00OPOHHOTO MEHEKMEHTY Yy MiHicTepcTBI 000poHn YKpainu ta 30poitHnx Cuiax
VYkpainu.

[lepcieKTMBHUMH HampsiMaMy TOJAJBIINX JOCTI/PKEHb € OIIHIOBAHHS POJIi OpraHi3alliiHoO-
MMPaBOBUX MEXaHI3MIB Y IMCIIBOEHHOMY BIJIHOBJICHHI Ta 1HTETpalii YKpaiHu J0 €BpOaTIaHTHYHOTO
IPOCTOPY.
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Abstract. The relevance of the article is determined by the need for a comprehensive analysis
of the problems and contradictions of the organizational and legal aspects of Ukraine’s defense
management, which have gained particular significance under the conditions of large-scale
aggression. The effectiveness of defense resource management, the transparency of planning and
accountability, as well as the coherence of actions of the security and defense sector bodies determine
the resilience of the state. The purpose of the article is to identify the key problems of the
organizational and legal framework of defense management, analyze their impact on the functioning
of the security and defense sector, and outline ways for their improvement in accordance with
international standards. The methodological basis is grounded in the combination of historical-legal,
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institutional, systemic, and comparative analyses. The research results indicate that despite the
existence of basic mechanisms, the war has revealed a number of issues: the complexity of
interagency coordination, legislative gaps, the imbalance between transparency and secrecy,
personnel and organizational difficulties, and the weakness of the defense-industrial complex. At the
same time, wartime experience has become a catalyst for transformations — the reform of defense
procurement, the digitalization of management, and the expansion of parliamentary and public
oversight. It has been established that improving the effectiveness of defense management requires
the completion of the institutionalization of reforms according to NATO standards, the strengthening
of civilian control, the improvement of legislation based on wartime lessons, the modernization of
the mobilization system, and the development of human resources. The practical significance of the
results lies in their potential use by the Ministry of Defense, the General Staff of the Armed Forces
of Ukraine, and other structures of the security and defense sector, as well as in the training of
specialists in the field of defense management. Promising directions for further research include
assessing the role of organizational and legal mechanisms in post-war recovery and Ukraine’s
integration into the Euro-Atlantic space.

Keywords: defense management, organizational and legal support, democratic civilian control,
security and defense sector, resource management, defense capability, national security.
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“Ilpupooa die nesuOUMUMU YACTMUHKAMU .
(Iyrpeyiii)

Anoranis. CTaTTiO NPUCBIYCHO KOMIUIEKCHOMY JOCHI/DKCHHIO MEXaHI3MIB XIMIYHOI Ta
pamiamiiiHoi qudy3ii SK KIFOYOBUX YMHHUKIB YPOKECHHS JIIOAMHU B YMOBAX CYyYaCHUX BIHCHKOBUX
KOH(IIKTIB 1 TEeXHOTeHHUX KaracTpod. Po3kputo ¢izuko-MaTreMaTHYHy CYTHICTH AUQYy31HHUX
mpolecis, 1m0 0a3yroThes Ha 3akoHax Dika, il oOrpyHTOBaHO TpaHC(hOPMAIliI0 TOKAIBHUX JIKEPET
3apakeHHs] B 00’€MHI 30HM KOHTamiHalii. MeTorwo my6mikauii € neTanbHe AOCHIIKEHHS TOro, SK
XIMIYHI CHOJYKH Ta PaJiOaKTUBHI €EMEHTH MOLIUPIOIOTHCS y HABKOJUIIHHOMY CEPEIOBHILI Ta
MIPOHUKAIOTh B OPTaHi3M JIFOJIMHU, CTAIOUYM KPUTUYHUMHU YNHHUKAMHU YPKEHHS IiJ] Yac Cy4acHUX
Bi1ICbKOBUX KOH(IIKTIB Ta aBapiifi TEXHOT'€HHOTO XapakTepy. ABTOpHU 3p00HIIN cipoOy MOSICHUTH, SIK
3a JIOIIOMOT'0K0 MaTeMaTHYHKX 3aKOHIB Dika BU3HAYUTH (i3UYHY CYTh TOTO, SIK HEBEJIMKA XMapa ra3y
a0o JIoKaJIbHE Miclie BUOYXY NEPETBOPIOETHCS Ha MacITa0HY 30HY 3apaXKeHHs. Y pOOOTI CTaBUTHCS
3aBJIaHHs MpOaHaJi3yBaTH peayibHi NMPHUKJIAAM 3aCTOCYBAHHS IPUTAHTIB Ta TOKCUYHHUX PEUYOBHH,
TaKuX SIK XJOp 1 amiak, I10 BUKOPUCTOBYIOTHCS IiJ] Yac POCIMChbKOi arpecii mpoTu YKpaiHu [uis
Jie30pieHTallll Ta BUTICHEHHS BiChbKOBOCTYXO0BLIB 30poiHMX Cuin YKpaiHU 13 YKpIIJIEHb.
BaxinBo0 4acTMHOIO METH € BUSBJICHHS CIA0KMX MICIb y Cy4YaCHOMY 3aXHCHOMY CHOPSIIKEHHI,
30KpeMa JIOCITIKEHHsSI TOro, SIK MOJIEKYJIM OTPYHHMX PEYOBMH MAalOTh 3MOI'Y MPOXOAUTH Kpi3b
¢inbTpu a00 HABITH caMy I'yMy MAacOK IpoTHrasiB. JleTalbHO MpoaHani30BaHO TAKTUKY 3aCTOCYBAHHS
iputanTiB (CS, XJIOpOmiKpHH) Ta CHJIBHOJIIOUMX OTPYHHHMX pPEYOBHMH (XJOp, amiak), 1o
BUKOPUCTOBYIOTBCS JUIs I€30pi€HTAlll] Ta BUTICHEHHsI 0c000BOro ckiany 36poinux Cun Ykpainu i3
¢doptudikoBanux mnosuuiid. OcobOauBy yBary mnpuaiieHo (i3i0J0riYHUM acHeKTaMm, a came:
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TpaHCIEPMATLHOMY IPOHUKHEHHIO TOKCHHIB Ta XIMIYHHM OIiKaM AUXATbHHUX IIISXiB. Baxkmusum
NPAaKTUYHUM aCIIEKTOM JOCII/DKCHHSI € aHalli3 KPUTUYHHUX HEONIKIB 3ac00iB 1HIHBIITyaTbHOTO
3axXHCTy, 30KpeMa sBUIA “IuQy31HHOTO MPOCKOKY™ Kpi3h (PUIBTPU Ta MPOHUKHOCTI MOJIMEPHHUX
MaTrepialliB MacoK IS MOJIGKYJl OTPYHHUX pedoBWH. PamiamiiiHuii OJIOK  JOCIIKEHHS
30CepeKYEThCSI HAa TPOIEcaX BHYTPIIIHBOIO OMPOMIHEHHS Yepe3 IHraysliidHI Ta NepopabHi
HUIIXH. ABTOP PO3KpHBA€E MEXaHi3M celeKTUBHOI qudy3ii pagionykiinis, ne i3otonu (Crponmiii-90,
Mon-131, Lle3iii-137) 3amimrytors cTaGiibHi XiMiuHi elEMEHTH B OpraHaX-MilleHsX, CIPUYUHSIOUN
panioniz kmiTHHHOI Boau Ta momkopkeHHss [IHK. BucBiTieHO sk HeraiHi MposBU MPOMEHEBOI
XBOpOOHM, Tak 1 JOBrOCTPOKOBI CTOXaCTHYHI HACHIAKU (OHKOreHe3, MyTarlii). BucHoBku pobotu
M1JKPECIIOITh CTPATEriuHy 3HAuyIliCTh MOHITOPMHTY IU(Y31HHUX HPOLECIB AT pO3pOOJIeHHS
Cy4aCHUX CHCTeM 3axucTy. CTarTsa 6a3yeThCsl Ha aKTyaJbHUX JTAHUX I10JI0 3aCTOCYBAHHS XIMIYHHX
CIOJIYK IT1JT Yac POCIHChKOI arpecii mpoTu YKpaiHu, 0 poOUTH 11 KpUTUYHO BaXKIMBOIO JUIsl (PaxiBLIiB
3 paialiiHoro, XIMIYHOTO Ta 010JIOT1YHOTO 3aXUCTY, BIHCHKOBOI MEIUIIMHU Ta IIUBLIILHOT O€3MEKH.

KuarouoBi cioBa: xiMmiuHa Ta pafmiamiiiHa audysis, pagiamiiiHe ypakeHHs, 3akoHu Dika,
IpUTAHTH, CUJIHO/III0Y1 OTPYHHI PEUOBHHHU.

Beryn (Introduction)

VY cyyacHUX Te€ONOJITUYHUX YMOBAX MUTAHHS 3aXHMCTY BiJl BIUIMBY XIMIYHHX 1 pajiallifHUX
YUHHHUKIB HaOyBa€ KPUTUYHOTO 3HAa4YeHHs i riobanbHOi Oesneku [7]. CBiToBa CHUIBHOTA
CTHKAETHCS 3 BUKJIMKAMH, 7€ MeXa MDK BUIAJAKOBHUMH MPOMHUCIOBUMHM aBapisiMU Ta HAaBMUCHUM
BUKOPHUCTAHHSIM HEOE3MEUYHNX PEUOBWH cTae naenami ToHmowr [5, 12]. Ilpomecn ximiuHoi Ta
pamiariiinoi nudy3ii € pynaameHTaTbHUMHA (13UKO-XIMIYHIUMU SBHUIIIAMH, 1110 BU3HAYAIOTh TUHAMIKY
(hopMyBaHHS 30H ypaKEHHS Ta TPUBAIICTh KOHTaMiHaIlii 00’ ekTiB [ 1, 4].

AHaJi3 HayKOBUX JPKEpes 32 OCTaHHI POKU CBIAYMTH MPO TIIMOOKUH IHTEpeC JO0 MEXaHi3MiB
MOMIUPEHHS XiMiYHUX crmonykK. JlocmimkeHHs opraizaiiii i3 3a00ponu xiMiuHoi 30poi (03X3) Ta
mpari TpoBiAHMX (axiBI[IB aKIEHTYIOTh YBary Ha TOKCHKOJIOTIYHMX e(eKTax IpUTaHTIB Ta
MIPOMUCIIOBUX CIOJYK, TAKKX SK XJIOp 1 amiak, MiAKPECIIOI0YN IXHIO 3/IaTHICTh ypa)KaTU TIMOOKI
BiM nuxanbHOI cuctemu [ 12, 13]. Ilutanus pamiamiiiHoi 6e31eku Ta BHYTPIITHBOTO OIIPOMIHEHHS
JIETaIbHO po3rsiaaroThess B craHgaprax MAI'ATE Ta poGorax 3 MoOjenrOBaHHS paiialiiiHoO-
iHayKoBaHO1 cerperamii [8, 4]. BomHowac, mnpakTH4HI 3BITH BKa3ylOTh Ha CHCTEMaTHYHE
3actocyBaHHs cren3aco6iB Tuny K-51 ta PI-BO B 30H1 60iioBHX Ai#i, 0 MOTpeOy€e HEraiHOro
Meperyisly ICHYIYHX NPOTOKOMIB 3axucTy [3]. Y HayKoBid IiTepaTypi TaKOX IOPYIIYETHCS
npo6sieMa eheKTUBHOCTI COPOLIMHMX MaTepialiB Ta IXHbOI 3aTHOCTI MPOTUCTOITU AUDY3IHHOMY
MIPOHUKHEHHIO OTPYMHUX PEYOBUH Y KpUTUYHUX YMOBax [9, 11].

[Tonpu 3HaUHY KUTBKICTh (PyHAAMEHTAIbHHUX JAOCIIKEHb, Y OUIBIIOCTI POOIT PO3TISHYTO
XIMIYHY Ta pajianiiiny audysito sK i301b0BaHi mpouecu. HaykoBa HOBHM3HA I[bOTO JOCHIKEHHS
MOJIATAE Y KOMIUIEKCHOMY MIIXOJi A0 aHali3y WX SIBUII SK €IUHOro Mudy31idiHOTO AeTepMiHAHTA
ypaxeHHs opra”izmy moaunu [14]. Yhoepuie B Mexax ojHi€i poOOTH MOEAHYEThCSI MaTeMaTUYHE
oOrpyHTyBaHHs 3a 3akoHamu Dika [1, 2] 13 aHami30M ypas3IMBOCTI MOJIMEPHUX MaTepianiB 3aco0iB
1HAMBIyaTbHOTO 3axXHCTy 10 “audysiiiHoro npockoky” [11]. Ha ocHOBI aHami3y J1ocBiay Bifciui
30poiiHiii arpecii mpoTu YKpaiHu y CTaTTi IPONOHYETHCSI OHOBJIEHA KOHIIETILIIS OLIIHIOBaHHS PU3UKIB,
1110 BPaxOBY€ CEJIEKTUBHY TU(Y31t0 PAJIOHYKIIIIIB Ta TpaHCIAEpPMalIbHUN BIJIUB Cy4acHUX OOMOBHX
ToKkcnyHMX XiMiuHuxX pedoBuH (BTXP) [6, 15].

Marepiaau Ta meroau (Materials and Methods)

B ocHOBy po0OoTH TMOKJIAAEHO KOMIUJIEKCHUH aHalli3 MPOLECIiB MacOoNepeHEeceHHs Ta
10HI3YI0YOTO BUIIPOMIHIOBaHHA. TE€OpeTUUYHUM MIIIPYHTAM Ul aHalizy XiMidHOi audysii ctamu
¢dbyHnamenTanpHi 3akoHM Dika, 110 JO3BOJISIIOTH KIUIBKICHO OMHMCATH PyX MOJIEKYJ Y Ta30BOMY
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cepeoBHINI Ta OionoriyHMxX TkaHuHax [1]. [y oLiHIOBaHHS KiHETHKH MUQY31HMHUX MPOIECIB Y
0araTOKOMIIOHEHTHUX CHCTEMax BHUKOPHUCTAHO METOIM TEPMOJIMHAMIKH, 30KpeMa pIBHSHHS
JlapkeHa, IO ONMHUCY€ B3a€MO3B’SI30K MDK KoedimieHTamu audysii Ta XIMIYHUM TOTEHIIaJIOM
KOMITOHEHTIB [2].

VY mporieci miAroToBKH cTaTTi 0yJI0 3aCTOCOBAHO HACTYITHI METO/IH:

MaTeMaTUYHE MOJICIIOBAHHS: BHUKOPUCTAHHS JU(EpeHIIabHUX PIBHAHD Yy YaCTHHHUX
MOXIAHUX JUIsI ONKHCY TIOMIMPEHHS XMap OTPYHHHX PEYOBHH BiJ JIOKAIBHOTO JDKEpena 0
(bopmyBaHHs 00’ €eMHOT 30HH ypakeHHs [ 1, 4];

KOMITAaPaTUBHUM aHaJli3: 3ICTaBJICHHS TOKCHUKOJOTITYHHX XapakrepucTuk ipurtanTiB (CS,
XJIOPOMIKPHUH) Ta CHIIbHOAII0UUX oTpyHHUX peuoBuH (C/IOP) (xi10p, amiak) Ha ocHOBI Janux O3X3
Ta rany3eBux cranaaptis GHS [7, 12];

CUCTEMHMHM MIAX1J: BHMBUEHHS MEXaHI3MIB BHYTPIIIHBOIO OINPOMIHEHHS Kpi3b MNPU3MY
CeNIeKTUBHOI u(dy3il pamioHyKIiAIB, MO O0a3yeTbCs Ha MOJICIAX pamialiifiHO-1HIYKOBaHOT
cerperartii [4, 8].

[ndopmarriiinoro 6a3or0 podoTu Oyiu:

HOPMAaTUBHO-TIPaBOBl akTu Ta MeroaunyHi pekoMengauii MO3 ta JICHC Vkpainu mono
HaJaHHs TOMIOMOTH IPH XIMIYHUX Ta pajiallifHUX ypakeHHsX [6, 15];

HayKOBI1 MEPIOANYHI BUIAHHSI, 110 BUCBITIIOIOTH TOCBIJ MEAUYHOTO 3a0€3MeUeHHs BINCHK Ta
LMBUILHOTO 3aXUCTy B yMOBax 30poiHoi arpecii [3, 13];

CTaHJapTH Ta 3BITH MbkHaponHux opradizauii (MAT'ATE, BOO3, O3X3), siki BU3HAYaIOTh
r00anbHI TPOTOKOIM Oe3meku Ta Kiacudikallli HeOe3nmeuHnx pedoBuH |5, 8, 12];

TeXHIYHA JOKYMEHTAIlisl IIOJ0 XapaKTEPHUCTHK (iIbTPYBAIbHO-TIOTIMHAILHAX CHCTEM Ta
3aco01B 1HJAMBIYaTLHOTO 3aXUCTy OopraHiB quxanHs [11, 14].

O06’eKTOM JOCIHIKEHHSI € Tporecu Iudy31iHOr0 MPOHWUKHEHHS HEOE3MEeYHUX areHTIB Yy
HaBKOJIMIIIHE CEPEIOBUINE Ta OpraHi3M JOAuHU. [IpeaMeromM MOCHTIKEHHS € 3aKOHOMIPHOCTI
BIUIMBY IMX MPOIIECIB HA OI0JOTIYHI CTPYKTYpH Ta €(PEKTUBHICTH ICHYIOUHX 3aCO00IB 3aXHUCTy B
YMOBax €KCTpeMaJbHUX KOHIIEHTpaIlil 1 pamiamniinoro ¢gony [9, 14].

Pe3yanTaTn Ta oorosopennst (Results and Discussions)

Ximiuna nudysis

XimiuHa qudy3is — 1€ MpoIec MacolepeHEeCeHHs, 3yMOBJICHHI XaOTHUYHUM TEIJIOBUM PyXOM
MOJIEKYJ1, IO MPU3BOAUTH JI0 BUPIBHIOBAHHS KOHLEHTpALI PpEUOBUHH B IPOCTOPI.

Jlst BiMiCBKOBOI AisUTBHOCTI JU(QY3isd € OCHOBHHM MEXaHI3MOM IEPETBOPEHHS JOKAJIBHOTO
JpKepea XIMIYHOTO 3apakeHHs (HAampuKIaa, MICHS pO3pUBY CHapsiAa) B 00’€MHY 30HY ypaKeHHS,
a00 moJanbIe PO3MOBCIOKEHHS 3apPa)KEHHS IUIIXOM KOHTAKTY 13 YHHHUKOM [4] (YU pe3yabTaToM)
3apakKeHHsI, 0 YTBOPIOE MepeXpecHe 3apaskeHHS.

[cHye MaTeMaTH4HA MO/IEJb, 1110 MOSICHIOE MPOLIEC EPEMIlTyBaHHS PEUOBHHH 13 30HU BUCOKOT
KOHIIEHTpallii B 30Hy HU3bKOi KOHIICHTpAIlii Ta BU3HaYeHa nepimum 3akoHoMm Dika [1]. [is onucy
MOIIUPEHHS OTPYHHUX PEUOBUH 3aCTOCOBY€EThHCS Nepiuii 3akoH dDika, 1110 Mae HACTYITHUI BUTJIISA:

dc
J=- DE , Q)
ne: J — mudysiiiauil MoTiK (KUIBKICTh PEYOBHH, MIO MPOXOATh Yepe3 OJMHUII0 IUIONI 3a
OJIMHUIIIO Yacy), OAMHUILIS BUMIPIOBAHHS MoJIB/M?*C;
D — koediuienT audysii (xapakrepu3sye MBHUIKICT TPOHUKHEHHS! PEYOBUHU B KOHKPETHE
CEepeIOBHILIE), OJMHUILISI BUMIPIOBAHHS m?/c;
C — KOHIIEHTpAIlisl PEYOBHHH, OJUHHUI BUMipPIOBAHHS MOJIb/M?;
X — KOOpJIMHATA B3/I0BXK HAPAMKY Audys3ii (m);
dC/dx —rpanieHT” KOHIIEHTpaLii (3MiHAa KOHIIEHTpALlli Ha OJTUHHIIIO JOBXKUHH).
“-” — BKasye Ha Te, 10 MOTIK PEYOBHHHU CIIPSIMOBAHHI MPOTHIICKHO IO BEKTOpA rpalieHTa
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KoH1eHTpaii. To6To peuoBrHA pyXxaeThcs BijJ OUTBIIOI KOHIIEHTpALl 10 MEHIIO].

Jlnist HecTamioHapHUX MPOLECiB (KON KOHIIEHTPALiS 3MIHIOETHCS HE JIMIIE Y MPOCTOPi, a i 13
9acoM, 110 XapaKTepHO JJIS Ta30BOT0 iHIUACHTY) BUKOPHCTOBYEThCS ApYyruil 3akoH Pika [1]. Llei
3aKOH TIOSICHIOE, SIK IIBUJKO 3MIHIOETHCS KOHIIGHTpAIlisi B KOHKPETHOMY MICIIi, Ta Ma€ HACTYITHHUH
MaTeMaTUYHAN BUTIISII:

dc _ d’c

ac = Dgez (2
ne: dc/dt — mBuAKiCTH 3MIHM KOHIICHTpAIIIT B 4aci B MEBHiH TO4Ili (IIpocTopi);
dc — meckinyeHHO Maja;
dt — HeCKIHYEHHO MaJTHii IPOMIXKOK Yacy;
D — xoediient qudysii;
dc/dx? — apyra moxixHa KOHIEHTpALIii 32 KOOPAHHATOIO.

Hpyruii 3akon ®dika A03BoJIsi€ po3paxyBatu 4ac [3], yepe3 kUil HeOe3MeuHa KOHIIEHTpaIlis
HeOe3neunux ximiuaux pedoBuH (HXP) / C[JOP / BTXP nocsrae no3uiliii BiiicbKOBOCITY»KOOBIIIB Ha
MIEBHIN BIJICTaH1 BiJ €MILEHTPY JXKepesna 3a0pyaHeHHs (Micisd BUOYXY).

3acTocyBaHHs HeJleTaIbHOI XiMiuHOI 30poi

3acTocyBaHHS HelleTalbHOI XiMi4HOI 30poi (iputanTiB) Ta CIOP y BiiicbkoBUX KOH(]IIKTax
HaOyBae MOMNUPEHHS, IONIPU CUCTEMATUYHI CIPOOH MIXHAPOAHOI CIIIILHOTH 3a00poHUTH 11e. OTHUM
13 JIOKyMEHTIB, 1m0 periamentye 3abopony BukopuctanHs CJIIOP, e “KonBeniist mpo 3a0opoHy
xiMigHo1 30poi (K3X3)” [9].

CHAOP — ne mpoMHCIOBI XIMIYHI PEYOBHMHHU (XJIOp, amiak Ta 1HIII), SIKI BUPOOJSIIOTHCS Y
BEJIMYE3HUX KITBKOCTAX JIJIT MUPHUX IIUJIEH, ajle MOXKYTh OyTH 30pO€l0 y pa3i HABMHCHOT'O BUTOKY,
o0CcTpiy MiANMPUEMCTB a00 TEPOPUCTUUHUX THITUCHTIB.

o iputantiB (HXP) namexare Taki rasu, sk CS abo XJIOpOMKpWH. 3a3Ha4yeHl 1pUTAHTH
JO3BOJICHI JUIsl  TIOMIEeWCchKkux omepamiii  (posrin  HatoBmy). K3X3 cyBopo 3abopoHeHO
BUKOPHUCTOBYBATH IPUTAHTH sIK 3aci0 BeaeHHs Biitau [9].

Buxopucranas CIIOP ta HXP y 6ot abo Ha eramax MmMArOTOBKU JO HBOTO JYXKE YacTO
€ 3aco00M Jemopanizaiii Ta JeMOHCTpalii nepeBaru. Tako iX MOXYTb BHUKOPHCTOBYBATH IS
“momepe/KeHHs” 10  BUKOPHUCTaHHS  Ounbln  HeOesrmeuHoi 30poi. [omoBHa  HebOesmeka
iputanTie / CJIOP y 3amkHeHOMY mpocTopi (OsiHmaxi) mosisra€ B TOMY, IO BOHH BHUKIHKAIOTh
naHiky [6] Ta HEMOKJIMBICTH YMHUTH OIIp, IO MPU3BOAUTH IO IIBUIAKOI 3ardOei miapo3iny Bix
3BHYaitHOi 30poi (Tabu. 1).

Ta6auus 1. Cumnromu HeratusHoi aii CIOP / HXP Ha opranism J0auHA

Crany
PeuoBuna Tum aii Mlasx qudysii OCHOBHi CHMIITOMH Mi’KHApOTHOMY
npasi
CS/ . N . .
. CNb030TiHHHI CnuzoBi o6oionky, | Pi3p B oyax, Kallenb,
Xuopomi- . . 3abopoHeHo B 6010
(iputant) TIOpH TIKipH HyJOTa
KPHH
. AnbBeosipHi Onik JuxadbHUX HIISIXIB IToBHa 3a00poHa 5K
Xuop Cl2 3anynumsuii (COP) P o ’ . p
MeMOpaHH JieTeHb HaOpSIK JICTCHD 30poi
Amiax NH IMoapasuioBabHMii / I'mnboka TkarmaHa | Omiku cm30Boi, 3ynmuHKa | [ToBHA 3a00poHa sIK
3 . . .
3aIyIIIABUHN Tdysist JIIXaHHS 30poi

IIpouec nudysii xasg CAOP Ta ipuranTis

Sume mudysii y kontekcti CIHOP Tta iputantiB (CN, CS) € kio4oBUM (pakTopom, II0
BU3HAUae e(eKTHBHICTh XiMiuHOi aTaku [2] abo iHmunmeHty / Tepakty. Y BIHCBHKOBIH cCrpaBi
midy3is — 11e He mpocTo (i3uyHe 3MIIIYyBaHHS, a IMPOLEC “JA0CTaBICHHA OTPYWHUX PEUOBHH
Oe3mocepeIHBO B TKAHWHU OpPraHi3My Kpi3b 3axucHi 6ap’epu [3].
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Mexanizmu ougysii ipumanmie (CN ma CS).

Peuosunu CN (xmoparnerodenon) ta CS (AUHITPHUIT 0-XJIOPOCH3MIBMAIIOHOBOT KHUCIIOTH)
333BUYail BUKOPUCTOBYIOTHCS Y BUIJISAI aepo30iiiB. BiIbIIicTh BiiICBKOBOCITYKOOBIIB CIIpHiiMaE i
aeposouii sk “ra3u” [2], ane HacmpaBii e APIOHOAMCICPCHI TBEPAl YACTKH, SIKI TUPYHIYIOTH Y
BOJIOTOMY CEpEIOBHIIII.

Hudyszis B cim3oBi obomonku moauHdA. Monekynn CS  Haa3BHYaifHO TirpoOCKOIIYHI.
[MoTparuisiroun Ha 04i a00 B HOCOTJIOTKY, BOHU MUTTEBO TU(MDYHAYIOTh Y CII3HY pinuHy [6] Ta cius,
110 BUKJIMKAE JIABUHOMOAI0HE TIOApa3HEHHS HEPBOBHX 3aKiHYCHB (puc. 1).

Judy3ist kpi3b oaar / CHOPS/PKEHHS BUHUKAE Yepe3 Te, [0 MOJICKYJIH iPUTAHTIB MAIOTh MaJTUii
po3Mmip, Lie A03BOJIsE IM TUYHTyBaTH Kpi3b MOPH 3BUYaHOT 0aBOBHAHOI ¢popmu [10].

[Tix gac BiliHK y B’eTHam1 aMepuKaHChKUMN MIAPO3AUT “TyHENbHI Iypu~ BUKOpUCTOBYBaB CS
JUIs BUKYpIOBaHHS napTu3anis. Uepes nudy3iro aepo30i1t0 B 3aMKHEHOMY IIPOCTOP1 Ta HOro 3aTpUMKY
B TKaHMHAX OJATY [6] colaTy 4acTo OTPUMYBAJIM BTOPUHHI (MIEPEXPECH]) OIMIKK MIKipH (0COOIMBO
B MICISIX TMOTOBHAUIEHHS), OCKUIBKM MIT (3aBISKU CBOIM (Di3MKO-XIMIYHUM BJIACTUBOCTSIM)
npuckoproBaB Audy3ito mosekya CS ycepenuny eniaepmicy.

IPUTAHT

o5
@

SANANHEHA

Pucynox 1. [lis ipuTaHTiB y CIM30Bii 00OJIOHIII JFOAMHU

C/IOP y x00i sedenns doitosux oiii

Jlo CHOP HamexaTh XJOp, amiak, a30THa KHCJIOTa — PEYOBHMHH, SIKI YacTO CTarOTh
iHCTpyMeHTOM “XimMiuHOTO Tepopusmy” [10], sxuii BaKKO JOBECTH y MDKHAPOHIM MpaBoBiii 0as3i.
3 oruany Ha Te, 0 YKpaiHa — arpapHa KpaiHa 3 po3rajiyKe€HUM CUTbChKOTOCIOIAPCHKUM CEKTOPOM,
3armacu aMmiako- Ta XJIOPOBMICHHUX CITOJIYK BPaKatOTh CBOIMU MacIlITa0aMH.

Xaop (Cl2). ¥V pa3i TepOpPUCTUYHOIO aKTy B 3aMKHEHOMY IPOCTOPI XJIOP LIBUJAKO BHUTICHSIE
kucenb. Moro mudysis kpizh MeMOpaHH aibBEON HPH3BOIMTH 10 YTBOPEHHS COJISIHOI KHCIIOTH
6e3nocepennbo B TkanuHax. B Ipaky (y 2006-2007 pp.) BilicbKOBOCITY>KOO0BIII 3a3HaBATN YpaKEeHb
HaBiTh Yy OpOHETEXHilll, OCKUIbKH XJIOp Iu(yHIYyBaB Kpi3b CUCTEMHU BEHTUJIAIII Oe3 creliaJbHUuX
GbineTpiB [6].

Amiak (NHs). Ha BiaMiHy BiJl KUCIIOT, aMiak JTUQyHAye BrIMO TKaHUH, PO3UUHIIOUN OLIKH
(xomikBaniitHuii Hekpo3). Ha cxoni YkpaiHu BiCBKOBOCITY:KOOBLI CHJI 000pOHM YKpaiHM Maju
BUIAJIKM, KOJIM aMiaKk MUTTEBO IU(YHAYyBaB Yy CIM30BY OYeH, BUKIMKAIOYM IMOBHY CIIMNOTY 3a
cekyHH (Tabi. 2).

Hebesneka y 3actocyBanni C/IOP npoTtu oco60BOro ckiagy mojsirae B TOMY, L0 3arajibHa
kinbkictb CJIOP csrae mudpu 6inpmie 6000 cronyk. 3Baxkaroud Ha Te, IO B XOA1 00iOBUX Miit
0c000BHI CKJIaJ] MiAPO3/111iB BUKOHYE 3aB/IaHHS HA TEPUTOPIT OUUCHUX CIIOPY/I, HIAPHUEMCTB JIETKOT
Ta BaXKOI MpoMmucioBocTi, siki “HacuueHi” CJIOP uepe3 crneun¢iky BHUPOOHMUYUX MPOLECIB Ta
LIbOBOTO MPU3HAYEHHS, BIH HapaXkaeThCsl Ha Hebe3neky ypaxenHa came CJIOP. Jlns 3axucty Bij
CHOP notpibHi crerianbHi GinbTpyBanbHO-orauHaNbHI eneMenT (PIIK), ski cTpuMyBaTuMyTh
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nesauit CZIOP. Came yepe3 BiACYTHICTb IHAMKATOPHUX 3aCO0iB Ta (PUIBTPYBAJILHUX €JIEMEHTIB BiJl
neBHUX CJIOP 3’ SBJISIFOTHCSI pU3HKH YPaKEHHSI 0COOOBOTO CKITALy.

Taoauus 2. Hacninku audy3idHOro BIUIMBY HAa OPraHi3M JIFOIUHH

PevyoBuna Tun gudysii OcHoBHHII eheKT Ypa3auBicTh BilicbKOBUX
CN . .

[IBuaka mudysis . BTtpata Bi3yaJIbHOTO KOHTAKTy, 0OMeKeHa
(Xnopare- . Cnpo30Teua, IeYiHHS . .

B POTIiBKY JII€3IaTHICTh
TO(eHOH)
CS Hudysis B . HemoxuBiCTh BigaBaTh KOMaH/IH,
(a3 . [Tanika, Kaiesnb, casm . N
« » JUXaNTbHI UTIXH JIEMOpaTi3yrounii pakTop

Tepen”)

X100 / I'muboxka TumyacoBa Heli€3AATHICTD, 3ATYUCHHS
aMiall)c TKaHWHHA Habpsik nerenb, omiku JIOJTATKOBHX CHJI Ta 3aCO0IB IS eBaKyarlii

TQy3ist abo cMepTh

[Mapaniu HEpBOBOI s .
. [Totpeba y moBHil 13051511111 TiNa, MepexpecHe
VX / TpaHcaepMmanbHa | CUCTEMH, TIEpesaM KiCTOK . O
« v ! ! 3apakeHHs, MOTOYHA MaHiKa, IeMopaTi3allis
3apun audysisa y pe3ynbTaTi CyAOMHHUX
0c000BOTO CKIIaIy
CKOpPOYCHb

Hactynum pusukom € npouec HakonnueHHs y ®PIIK ta mponec  “nudy3iiHOro mpockoky”.
[lig yac IHTEHCHBHOI'O BUKOPUCTaHHS (IIbTPYBAJIbHHUX €JIEMEHTIB BUHUKAE sBUILE “‘TU(Y31HHOTO
MPOCKOKY”’, a came:

HacuueHHs (3a0uBanHHs) inbTpa: skmo koHmeHtpamis CHOP myxe Bucoka, MOJEKYIH
TUGYHAYIOTh Kpi3b IIapu COpOSHTY MIBHJIIE, HDK BiH BCTUTAE iX 3B’s13aTu [S]. YV 1bOMY BHITaJIKy
HETaTUBHUM SIBUIIEM € TIOTOAHI yMOBH (BoJjora), ska ‘3B’si3ye€” COpPOEHT, CTBOPHUBIIH
MDKIIPOIIAPKOBI IIIHHHA, KPi3b ki mpounukae CJIOP [6];

mudy3is kpizb rymy: Moiekyiu (BTXP) imputy abo VX-raziB MoxyTh AuQyHIYyBaTH
Oe3rmocepeIHbO Kpi3h TYMOBY MacKy IpoTurasa, ocoonuBo B ctapux 3pazkax (I'TI-5, TIMI', [IMK,
[1DJI, ITb®D Ta 1H.), e TyMa BTpaTuja MUIbHICTb [7];

“mudy31HHAA MPOCKOK™ € HAWOUIBIIO HEOE3NEeKO I eKiMmaxiB, MO JIF0Th BCEPEIuHI
TexHIKu: Ko KoHuentpais CJOP 6ins mamvHu 3aHaITO BUCOKA, TO MOJIEKYJIH Ta3y AU(PYHIYIOTh
Kpi3b GUIBTPH BEHTWIALII IIBUIIIE, HIXX COPOGHT BCTUTAE iX IMOTVIMHYTH. TakKoX cTapi TyMOBI
VIIUIbHIOBAYl Ta HIOJOM-MAaCKM MPOTHra3iB MOXYThb MPOMYCKATH Ta3u dYepe3 BTpPaTy TyMOIO
iiIepHOCTI (udy3is kpizb mopu) [8] (puc. 2).

CydacHa pociiicbka arpecis CynpOBOJIKY€EThCS CHUCTEMAaTUYHUM BUKOPUCTAHHSM XIMIYHUX
PEYOBHUH SIK IHCTPYMEHTY “TUXOr0” TEpOpy.

Ha puc. 3 HaBeneHoO mpukiaa MOSBH “TPOCKOKY” 32 3BHUAWHUX YMOB (IITPUX-IIYHKTHP) Ta
YMOB ITiJIBUIIIEHOI BOJIOTH (3€JIeHa KpYBa) 32 0JIHAKOBOIO KOHIICHTpAIII€I0 (TIpsMa JiHif).

Icmopuuni ghakmu 3acmocyeanns C/{OP ma ipumanmie

Y wvacu Ilepmoi cBiToBOi BiliHM min yac 6utBu npu Impi (1915 p.) Himeuunna
BHUKOpHUCTAJA PIAKUIA XJI0p 13 OasloHiB. XJIOp BaXYHUIl 3a MOBITPs, TOMY BiH 3allOBHIOBAB TpaHIIIET,
BUKJTMKAIOUM XIMIUH1 OIIKH JIET€Hb Ta 3ayXy.

3adikcoBaHO BHUMAJKU 3acTOCYyBaHHs Mix 4ac BifiHM y B’ernami, komu apmis CIHA macoso
BUKopucToByBana ra3 CS g “BukyproBaHHs” OiiiiB B’eTkonry 3 migzemHux TtyHeniB. lle
JI03BOJISITI0 200 BUTHATH MPOTHBHUKA HA MOBEPXHIO M1l BOTOHB apTuUiiepii, a00 THMYAacOBO BUBECTH
Horo 3 jaty B 3aMKHEHOMY MPOCTOPI.

VY Cupii (y 2014-2018 pp.) nig gac obnoru mict (dyma a6o Xan-IlleiixyH) HeomHOpa30BO
¢ikcyBanmucs CKuAaHHS OO04oK 13 XsopoM. OCKUIBKM XJIOp € TPOMHUCIOBHUM TOBapoM, HOro
BUKOPUCTAHHS JIETIIE ‘‘3aMacKyBaTH’ TIiJi MPOMHCIOBY aBapilo, HI)K BUKOPUCTaHHS HEPBOBO-
MapaliTHYHUX PEYOBHMH HA KIITANT “3apuHy’, 10 B MOAAIBIIOMY OyJe TOBEIEHO, a BUHYBATIIIB
MPUTSTHYTH JI0 BIAMOBIATBHOCTI.
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Pucynok 3. Pesynbrat “audysiitHoro npockoky” y rpadiuHOMY BUTIISII

Y xomi pOCIHCHKO-YKpAiHCBKOT BIHHHM pOCISI BHUKOPUCTOBYE TaKTHKY “TiOpHIHOTO”
3acrocyBanHs CJIOP Ta ipuTanTiB, HaMaralO4uch MaCKyBaTH BOEHHI 3JI0YMHH 1] IPOMHUCIIOBI aBapii
abo momineichKi 3axoau, mo0 YHUKHYTH MOCHJICHHS MIKHAPOJHUX CAHKIIN, SKI BILUTUBAIOTh Ha
CKOHOMIYHY CTa0IIbHICTh KPAiHU. POCISl HE IYPAETHCS BUKOPUCTOBYBATH MPOMHCIIOBI / TEXHOTEHHI
IHIUAGHTH K MeTof BidHU. [lix yac 60iB 3a mpomucioBi 30HU (Hampukiaa, CeBepoTOHEbKUI
“A30T”) 00CTpiNK CKJIaAIB 3 amiakoM a00 a30THOK0 KHCIOTOK CTBOPIOBAIM 30HH CMEPTEIHLHOTO
3apakeHHs, 10 (PaKTUYHO MpaIIOBAlO SK XiMiuHa 30pos. Y paiioHi HaceleHoro MyHKTy PyOibkHe
pociiicbki BilichbKa HIECOPSIMOBAHO OOCTPLUTIOBANM IMCTEpPHHU 3 a30THOIO Kuciotor (HNO3) Ta
amiakoM (NHs) [6]. Lle Tako» CTBOPHIIO 30HU CMEPTENIbHOI KOHTaMiHallii, skl (PaKTHYHO BUKOHYBAJIN
poib XiMIYHOT 30poi B HacelaeHOMY IYHKTI Ta Ha pyOekax oboponu 36poiitnux Cun Ykpainu (3C
VYkpainu), ajne MoJaBajocs POCIMCHKOIO MPOMAraHiol SK BUIMAIAKOBI BIy4aHHS Ta ‘‘HACHIAKU
OolioBuX aii”.

VYuacninok obcrpiny mianpuemctsa “Cymuximnpom” (Oepezenb 2022 p.) OyJ0 MOMIKOIKEHO
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pe3epByap 3 amiakoMm. XMapa MOMHUPUIACs Ha KiTbKa KIJIOMETPIB, 1[0 3MYCHJIO KUTEIIB HACEIICHOTO
nyHKkTy HoBocenuili TepMiHOBO BXKMBATH 3aXOJIiB 3aXHCTy Ta eBakyroBaTucs. Lle, cBoero ueproto,
MPU3BENIO JI0 CTBOPEHHS HECHPUATIMBHX yMOB obOoponm miusi 3C VYkpaiHM Ta CHOPHUYUHHIIO
JOJJATKOBUH TICHXOJIOT1YHUHN THCK HA HACCJICHHSI.

[Migpo3mimm  pd HEOTHOPA30BO TMOIMIKOKYyBamM amiakonpoBin “Tomesarti-Opeca”  —
TpyOonpoBix y XapkiBcbKiii Ta JloHeupkiid oOmactsx (okoBTeHb 2025 pOKy, HACENEHHH ITyHKT
HpyxkiBka). Lle mpu3Boauio 10 HEOOXiMHOCTI BUKOPHCTAHHS 3aCO0IB 3aXUCTY Ta OOMEXKEHHS Y
BEJICHHI OOHOBHMX il 4epe3 IMIBHAKY HACHYCHICTh (PUIbTPYBAJIbHUX EJIEMEHTIB Ta MepexpecHe
3apa)KeHHS Yepe3 emiTeNii Ta MT BIHCbKOBOCITYKOOBIIIB.

VY ceprri 2024 poky Ha TepHONUIBITNHI TICIS HIYHOI aTaKU HAa TPOMUCIIOBUM 00’ €KT BUHUKJIA
MOKeXKa, 0 CIPUYMHWIIA BUKH]T XJIOPY Ta COJITHOI KUCIIOTH B TIOBITPS MUPHOTO Micta. [ panmyHO-
JIOIYCTUMY KOHIIEHTpaIlito Oyio nepeBuiieHo y 4—-10 pasis.

[Tix vac mrypmy Mapiynons (2022 p.) nigposainu pd BukopucroByBanu CS. 3acTocyBaHHS
CS B ymoBax 0OMEKeHO1 BEHTWJIALIII CTBOPIOBAJIO KOHILIEHTPAILlil0, 110 MPHU3BOAMIA A0 LIBUIKOTO
HAaCHUYEHHS BYT'UIbHUX (UIBTPIB IPOTHUTa3iB 0COOOBOTO CKIIaTy Ta A0 HOro MoAaibIIoro ypakeHHs.

binpmoro momupenas HaOyBae 3actocyBaHHs ckuliB HXP i3 aponis. CtaHOoM Ha JmcTomna
2025 poky odimiiino 3adikcoBano moHan 9 000 BumaakiB 3acTOCYBAaHHS XIMIYHHUX PEYOBUH,
nepeBakHO nursixoM ckuganHs rpaHat K-51 ta PI'-BO i3 briJIA [6]. 1li rpanatu MiCcTATh peu4OBHUHY
CS Ta xmopormikpuH, 1o cyBopo 3aboponeno K3X3 sk 3aci6 Benmenns iU [9]. Hactymue, doro
HaMararThCs JOCSITTH POCISIHU, — TICUXOJIOTTYHMIA THUCK Ha ocoboBmii ckiaaa 3C Ykpainu Ta fioro
ne3opieHTarlis. MeToro Takux aTak € He juiie GpizudHe ypakeHHsl, a i ButicHeHHs O1iiiB 3C Ykpainu
3 ¢opTudikaniiHuX COpy I i BOrOHb apTuiiepii [6].

Panpiauiiina nudysis

Paniamiitna mudy3is B opraHi3mi JIIOJIWHHA CTOCYETHCS MPOIIECIB KIHETUKU PATIOHYKIIIIIB — 1X
HaJXO/DKEHHS, TepeMIlieHHsl (TPaHCIOPTYBaHHS) Ta MEPEpPO3MOAUTY MDK TKaHWHAMH, PIIKUMH
CepeIOBHUINAMU B OpraHi3mi jroauHu Ta i opranamu [2]. Lle#t mporec perymoerbes 3aKOHAMU
mudy3ii, OCMOCYy Ta aKTHBHOTrO Ol0JIOTIYHOrO TpaHcmopTy. Ha BiaMiHY BiJl 30BHINIHBOTO
onpoMiHeHHS [2], BHYTpilmHs AuQYy3is 130TOIB CTBOPIOE MIPOJIOHTOBAHE paialliiiHe HaBaHTAKEHHS
Ha KPUTHYHI OpTaHH.

Pagionykimiay MOTPaIUIsIIOTh 10 BHYTPILIHBOTO CEPEJOBHINA OpraHi3My JIOAMHHU TpboMa
OCHOBHUMH IILJIIXaMH, a caMe:

1. Inransmiiaui nuisx. ['a30moi0H1 COayKH Ta aepo30ii T yHAYIOTh Yepe3 allbBEOJIIPHO-
Kaniisipay Memopany. IBuakicTs qudy3ii 3aaeKuTh Bix aucnepcHocTi yactok. Yactku posmipom d
< 0.5 MKM IpOHUKaIOTh 0€3M0CepeIHhO B KPOB, OMHHAIOUM 3aXUCHI 0ap’epu BEPXHIX JUXaTbHUX
IUISAXIB.

2. [lepopanbuuii nuisix. HalOinbimn MacoBHil HIISX Yy MOCTIMHUX yMOBax 3a0pyIHEHHS.
Hudysis BinOyBaeThcs uepe3 CIM30BY OOOJNOHKY MNITYHKOBO-KUIIKoBoro Ttpakty (ILIKT).
[HTEHCHBHICTB 3aJICKHUTH BiJl XIMIYHOI BAJICHTHOCTI €JI€MEHTa Ta HOro pO3YMHHOCTI.

3. [lepkyrannuii nuisix. Judysis depe3 HEMOIIKOIKEHY MIKIPY € OOMEXEHOI0, MpOoTe s
tputito (°H) Ta Jeskux OpraHiuHMX CHOIYK BOHA € 3HAYyIUM (akTopoM pusuky [1], mo mae
CYTT€BUH BIUIMB Ha OpraHi3M JIOAWHH.

[Ticast mOTparuisiHHS B CHUCTEMHHI KPOBOTIK TOYMHAEThCS €Tam celeKTuBHOI mudysii [2].
Oprani3Mm JIFOJMHH YacTO HE PO3Pi3HsE paaioakTHBHi i30Tomu [1] Ta iXHi cTabLIbHI XIMIYHI aHAIIOTH,
yepes 1110 BiI0YBa€EThCsl IOMUIIKOBE BOYJIOBYBaHHS PAJIOHYKIIIIIB Y METa0OIUH1 IIUKIIH, a CaMe:

Ocreotponna rpyna. Taki enementy, sik Ctporuiii-90 (*°Sr) ta Paniit-226 (***Ra) gudysmyoTs
y KICTKOBY TKaHHHy, 3aminryroun Kampmiil. Ile mpu3BOIuTH 10 ONPOMIHEHHS TE€MOMOETUYHOI
(KpOBOTBOPHOT) CUCTEMH.

Tupeorponna rpyma. Isoromn Moxy (**'I) xommeHTpyloThcs y ImmromomiGHili 3amosi 3a
JIOTIOMOTOI0 aKTHBHOT'O TPAHCIIOPTY, € PiBEHb KOHIEHTPAIlll MOXKE Y THCSUl pa3iB MMEePEBUIIYBATH
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piBeHb y kpoBi [12].

I'emaTtorponHa ta piBHOMipHa 1udy3is

e3iii-137 (3¥'Cs), Buctynaroun ananorom Kasiro, nudysaye piBHOMIpHO 10 M’ SKMX TKAHHHAX
(M’ s13m, HequKa) [2] CTBOPIOOUH 3arajJbHUN raMMa-q)OH ycepenuHi Tina
BUJIUISAIOTH JIBA KIIFOYOBUX MEXaHI3MU JIECTPYKIi — IpsMa JIisi BUITPOMIHIOBAaHHS Ta Henps{Ma st 3
pamionizoM BOJIH.

Jlist onpoMiHEHHS MOAUISETHCS Ha IpsMy Ta Henpsmy [ 13].

[Ipsima nis BUOPOMIHIOBaHHS — 1€ MPOLEC, KOJM 10HI3yl04a YacTUHKa Oe3mocepeaHbo
B3a€MO/Ii€ 3 MakpomoJiekynamu. Halikputuunimum € nomkompkerHs JJHK:

OJIMHApHI Ta MO/IBIMHI PO3PUBHU JIAHIIIOT1B;

BUHHUKHEHHS 31MBOK “0inok-JIHK” [2];

MOPYIIEHHS TEHETUYHOTO KOy, 1110 BEJIE 0 MyTareHesy ado arnonTo3y KIITHHH.

Henpsimoro ni€ro Ta panioli3oM BOIM € Te, MIO KJIITHHA CKiIagaeThes 3 Boxu Ha 70-80%,
OCHOBHA €Heprisi BUIPOMIHIOBaHHS MOMVIMHAETHCS Hero. [Iporec pasionizy onucyeTbes piBHIHHAIM
@):

By
H,0 — H,0" +& — - OH + H- 3)

YTBOpeHHsT BUIBHUX pajuKaliB (30KpeMa TrigpokcuibHOro paaukany -OH) 3amyckae
JIAHITIOTOBI PeaKIlii MePeKUCHOT0 OKUCHEHHSI JTIMiIiB, 0 PYHHY€E KIITHHHI MeMOpaHu [2].

ComaTuyHi Ta cTOXacTHUYHI HacaiAku pagianiiinoi Audysii 1 opranizmy

Hacnigku nudy3iitHOro HAaKOTMMYEeHHS paiiallii HOAUISIOTHCS Ha IETEPMIHOBaHI Ta CTOXAaCTUYHI
(imoBipHOCTI) eexTH.

JlerepminoBaHi e()eKTH BUHHKAIOTH Yy Pa3i MEPEBUIIEHHS MMEBHOTO MOPOTY J03H (ITPOMEHEBA
XBOpOoOa, TIPOMEHEB1 OITIKH, CTEPUIIBHICTH). XapaKTepU3YIOThCSA TMPSMOIO 3aJICKHICTIO BAKKOCTI
CTaHy BiJ] OTPUMAHOI1 J03H.

CroxactuuHi (IMOBipHICHI) epeKTH HEe MaroTh mopory. HaBite oguHn4Ha nudysis i30Tony B
JIHK-cTpykTypy MOK€ MPU3BECTU 10 paKy ad0 IeHETHYHUX BIIXWICHb Y MaOyTHIX MOKOMiHB. [0
HUX HaJeXKaTh JIEHKO3H, COJIIAHI MyXJIMHH Ta CIIaJIKOB1 XBOPOOH.

besnocepenHiil pu3rMK MOAAIBIINX HACTIAKIB pamiamiiHol audys3ii 3aJeKuTh BiJl BIUIMBY Ha
OpraHi3M JIFOJMHU OTPUMAHOT €KBIBAJICHTHOI /103U (BUMIPIOETHCS B 3iBepTax, 3B):

Maimi go3u (1o 0,1 3B): mpsAMHUX CHUMIOTOMIB HEMae, aje 3pOCTa€ PU3UK OHKOJIOTTYHHMX
3aXBOPIOBaHb T4 FTEHETUYHUX MYTallll, AKi MOXKYTb IPOSIBUTUCS Yepe3 JECATUIITTA a00 y HAIa/IKIB;

cepenni 103U (1-2 3B): po3BuUBaeThCs Jierka (GopMa rocTpoi MPOMEHEBOI XBOpoOH (HynOTa,
CJ1a0KiCTh, 3MiHA CKJIay KPOBi);

BHCOKI J103H (1oHax 6 3B): Tshkka popma mpoMeHeBoi XBOpoOH, 1110 6€3 TepMiHOBOI TOTIOMOTH
3a3BUYall IPU3BOJIUTH JI0 CMEPTI uepe3 pyHHyBaHHs KicTkoBoro mo3ky Ta IIIKT.

Icropuyni npukiaagu pagianiiinoi qudysii

YopHoOuibebka KatacTpoda crajia roJ0BHUM JDKEPEIOM JaHUX Mpo 0ioJIoriyHy TPONHICTH
(BubGipkoBicTh) pagionykiinis (mudysis Hoxy-131 ta Iesiro-137) [13].

Won-131 Ta muromomiGHa 3amosa. Y Meprn THXHI Ticos aBapii OCHOBHMM UHHHHKOM
ypaxenns 0y 1. Uepes BxuBaHHs 3a0pyIHEHOTO MOJIOKA palioakTHBHUIA oa motpamss y IIKT,
3B1IKM AU(YHyBaB y KpPOB 1 BUOIPKOBO HAaKOMMYYBaBCs B IIMTOMOAIOHIH 3anmo3i. Lle mpusseno 10
PI3KOT0 3pOCTaHHS BHIAJKIB paKy IIUTONOAIOHOI 3ay103u cepen aited (moHan 6000 BumajkiB 3a
HacTynHi 20 poKiB), OCKIIBKH JUTSYUI OpraH Ma€e IHTEHCUBHILINM MeTa0oi3M.

Ie3iii-137 Ta M’a30Bi Tkanuau. ='Cs cTaB JoBrocTpokoBuM (akropoM. Sk ananor Kamito Bin
midyHIye O BChOMY Tily, aje HailOijbllle KOHUEHTPYeTbCcs B M’s3ax. JlocmikeHHs aiTed y
I'omenbepkiit  00macTi (Bmopycs) y 1990-x pokax BUSBWIM HpSIMYy 3QJIEKHICTh MDK piBHEM
HakonuyeHoro lL[e3it0 B M’SKUX TKaHMHAX 1 YaCTOTOIO MATOJIOTiH CepLEeBO-CYyIMHHOI CUCTEMU Ta
HUPOK.
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Aapis Ha AEC “@ykycima-1" (2011 p.). Mopcbka audy3ist Ta XapyoBi JaHIIOrA. SIMOHCHKA
aBapis MpoAEMOHCTpyBaa MIsiX aAudy3ii uepe3 Mopcehbki ekocuctemu [11].

Bennue3ny KUIbKiCTh pagioakTUBHOI Boau OyJo0 CKHHYTO B OKeaH. PamioHykimiau
madyHIyBalM y TKaHWHU MOPCBHKHX OpraHi3MiB (puba, Moimtocku). Xoda SIMOHChKA BJana
3aMpoBajMIa CyBOPHI KOHTPOJIb, BUMAnKky BusBneHHs Cs ta 1¥'Cs y pubi mobmmy y36epesxxs
MiATBEPAMIA MEXaHi3M Nepeadi paaialii JIIoIuH1 yepe3 TpoQiuHi JaHIIOTH.

Ha Binminy Big YopuoOwiis, ne OyB TerutoBuid BHOYX [12], y “@Dykycimi” BigOymucs BUOyxu
BoaHto [11]. Lle mpu3Beno A0 YTBOpeHHsS IpiOHOIAMCIIEPCHUX aepo30JiiB, sKI MpH BIUXaHHI
TU(pYHIyBalId Yepes JereHi 6e3nocepeiibo B KPOBOTIK JI1KB1/IaTOPIB.

[IpsiMuil KOHTAKT Ta BHYTpilIHA Au(y3id, 10 CTaIuCs MiJ yac iHuuAeHTy B ['osHil, bpaszumis
(1987 p.). Lsa nmoxis moB’si3aHa 3 Kpaaixkkoro mxepena Llesito-137 13 3anumienoi nikapHi. [lopomok
XJIOpUAY 1€3110 MaB SCKPaBO-OJaKWTHE CBITIHHSA, 110 TpUBaOWIO Jtojaei. BoHnu Topkamucs ioro
pyKamu Ta BUIAJIKOBO CIIOKMBAJIH 3 TKeEr0. Y MOCTpaXkIaIuX criocTepiranacs MmBHIKa A1udy3is 1e3io
B yc1 opranu. Jlikapi BUKOpUCTOBYBaIM OEpIIIHCHKY JIa3ypHuT ((pepoliiaHiz 3aii3a) — npenapar, K1
“nepexoruttoe’ 1le3iii mix gac “oro audys3ii B KUIIKOBHUK, 3a100Iral0ui TOBTOPHOMY BCMOKTYBaHHIO
B KpoB. Lle BpsATYyBao XUTTS 6araTboM MalieHTaM, IPUCKOPHUBIIHM BUBEICHHS pajliallii.

BumpobyBanns saepHoi 30poi (1950-60-1i pp.) cnpuunamm riobansHy qudy3iro CTpoHIIiro-
90 Ha MOJIITOHAX Ta B MICIIIX MPOBEICHHs 1uX BUpoOyBaHb [11]. [Tix yac aTMocdepHUX siIepHIX
Bunpobysans CTpoHmiii-90 pos3mosciomKyBaBcs rnodansHo. “Kictkomit mykad”: °Sr ximiumo
nonioHui 1o Kaneuiro. Bin qudyHaye B KICTKOBY MaTpUIIO, 1€ 3aIUIIA€THCS Ha JECATUIITTS (T1Iepio]t
HamiBpo3naay — 29 pokis). MacoBi pocmimxeHHss MojgouHux 3y0iB miteit y CIIIA y 1950-x pokax
(“Baby Tooth Survey”) mokazanu 3Ha4He 3pocTaHHs BMicTy CTPOHIIIO, IIIO CTAJIO OJJHUM 13 BATOMHX
apryMeHTIB [Tt 3a00pOHU SIIEPHUX BUIIPOOYBaHb B atMocdepi (Tabim. 3).

Tabauus 3. [Mpuxknanau pamiariiinoi audys3ii Ha ICTOPUYHUX TOISIX

Mopis KurouoBuii pagioaktuBHuii | Opran, mo ypaxkeHoy | OCHOBHHUIA ILJISIX NOTPANJISIHHS B
eJIeMeHT OiJbmocTi Oprasiam

YopHOOHIb Mon-131 I{uTomomiOHa 3a103a XapuoBuii

dykycima [e3iii-137 M’s13m, ceplie Bona, MopenpoayKTu

TostHist 1e3iii-137 (mopoIok) Bechb oprasizm Konrakrruii / IlepopanpHuii
Onam —Tpasa, Kylii,

SnepHi Tectu Crponiii-90 Kicrtku, 3yon JiepeBa—TBapUHU—TKA (SIK HACITIIOK
YCHOTO JIAHITIOTA)

Bucnosok (Conclusion)

AmHauni3 nporeciB XiMIYHO1 Ta pafiamiiHoi qudysii y BiiCbKOBUX KOH(MIIKTaX Ta TEXHOT€HHUX
IHIUACHTIB JEMOHCTpY€, 10 audy3is € He NpocTo (I3UUHUM SBUIIEM 3MIITYBaHHS PEUYOBUH, a
KPUTHYHUM YMHHUKOM JIOCTABJICHHS TOKCHYHUX Ta PaJiOaKTUBHHX arcHTIB Oe3MocepelHbO B
TKaHMHU OPraHi3My Kpi3b 3axucHi Oap’epu. XimiuHa audysis, mo omucyerbcs 3akoHamu Dika,
3a0e31euye MepeTBOPEHHS JIOKAIBHOTO DKepelia 3apaKeHHsI B 00’ €MHY 30HY YPaXKCHHS, JIC IpUTaHTH
(CS, xmopomikpuH) Ta CHOP (x70p, amiak) CHOPUUMHSIOTH LIBUJKY JI€30pI€HTALlI0, MaHIKy Ta
HE3BOPOTHI YPaXKEHHS AUXAIBbHOT CHCTEMH 1 CIIM30BUX 000JI0HOK. OcoOIMBY HeOe3MeKy CTAHOBUTH
saBuIe “nudy3iHHOr0 MPOCKOKY”’, KOJHM 4Yepe3 BHCOKY KOHIIEHTPAIlil0 PEYOBHH a0O0 MiJBUIICHY
BOJIOTICTh cydacHi 3acobu 3axucty (PIIK) [15] BTpayaroTs eeKTHUBHICTD, a 3acTapiii I'yMOBI MacKU
CTArOTh MPOHUKHUMU JJISI MOJIEKYJI OTPYTH.

Bonnouac, papmiamiiiHa augysis CTBOPIOE IPOJIOHTOBaHE BHYTPIIIHE HABaHTAKEHHS Ha
OpraHi3M yepe3 MexaHi3M CeleKTUBHOI nu¢ys3ii. OpraHizM MOMUIKOBO BOYJOBY€E pajiOHYKIiIU y
MeTa0oMIuHI IUKIH, 3aMINyIOYd >KUTTEBO BAXIHMBI eneMeHTH, Taki sk Ctponmiii-90, o
HAKOMUYYEThCSI B KICTKax siK aHasor KanblItito. Non-131 KOHIIEHTPY€EThCS B IIUTOMOIOHII 3251031, a
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[e3iit-137 piBHOMIpHO TuYHIYE MO M’ SIKAX TKaHWHAX [14], CTBOPIOIOYM MOCTIHHHUIA BHYTPIIIHIN
ramMa-¢poH. Ha Ki1iTHHHOMY piBHI 1€l TTPOIEC CyNPOBOIKYETHCS PAi0Ni30M BOJHM Ta YTBOPEHHSM
BUTBHUX pajukaiiB, mo pyiHye JHK i mpu3BomuTh K 10 HEraHUX IETEPMIHOBAHHX E(EKTIB
(mpomeHeBa xBopo0a), TaK i JI0 BIITAIGHUX CTOXAaCTHYHUX HACIIJKIB, TAKUX SK pak a0 TeHeTUYH1
MyTalii.

VY cydacHux ymoBax arpecii Bukopuctanas CJIOP i pafioakTHBHHX 130TOITIB IEPETBOPIOETHCS
Ha IHCTPYMEHT “TiOpUAHOTO” THCKY Ta TEpOpH3MYy, 1€ IJIECIPSMOBaHI OOCTPUTM XiMIYHHX
HiANPUEMCTB a00 BUKOPHUCTAHHS IPUTAHTIB MACKYIOTBCS ITiJ] TIPOMHUCIIOBI aBapii M MOMIIENHCHKI
3axoau. Lle cTBoproe 30HM cMepTeIbHOI KOHTaMiHAIil JUisi KOMOATaHTIB Ta HEKOMOATaHTIB, SKi
MalTh Ha METI He Juiie (pi3uyHe 3HUIICHHS 0COOOBOTO CKJIANy, a W TIMOOKY AeMopaii3aiii Ta
MICUXOJIOTIYHUH THUCK Ha HacelneHHs. lle moTpedye BIpOBAa/KEHHS BHCOKOTOYHUX 3acO0iB
MOHITOPUHTY Ta Cy4YaCHUX CTaHJApPTIB 1HJUBIAYAIbHOIO 3aXUCTy YYAaCHUKIB 30pOITHOr0 KOHQIIIKTY
Ha BCIX piBHX [15].

Pexomenpauii (Recommendations)

JlocmiKeHHsT CTAHOBUTH 3HAUHY IIHHICTH JJIS ITUPOKOTO KoJia (DaxiBINB, MISUTBHICTH SKHX
noB’si3aHa 3 0E3MeK0r, MEIUIIMHOK Ta cTpareriynuM mianyBanHsMm y chepi PXbB / XBP 3axucry.
[MepiroueproBo marepian € KPUTHYHO BaKJIMBUM Juisi odirepiB ta ekcnepTiB ciayx0 PXbB / XBP
3aXUCTY, OCKUIBKM HayKOB€ OOIPYHTYBaHHs siBUIIA “‘Mu(y31HHOTO NMPOCKOKY’ Ta MaTeMaTH4HE
MO/IETIIOBAHHS 30H ypakeHHsI 3a 3akoHamMH Dika JO3BOJIAIOTH MEPErsHYTH TEPMIHM EKCILTyaTarii
GITETPYBANBHO-TIOTJIMHAILHUX ~ €JIEMEHTIB, CHCTEM 1 TAaKTUKY pO3rOpTaHHSA CHUJ Yy 30HaxX
KOHTaMIHaIl.

J1y1s1 BINCHKOBHX 1 TAKTHYHUX MEIUKIB CTATTSI CIYTY€E 3MICTOBHUM MOCIOHUKOM 3 iIeHTUDIKAIT T
CUMIITOMIB ypakeHHs1 iputanTamu Ta CJIOP, Takumm sk XJIOp YW aMiak, a TaKOXX PO3KpPHBAE
MEXaHI3M CEJICKTUBHOI Audy3ii pamioHyKIiIB, O € KIYOBUM I MPU3HAYEHHS CrenudidaHol
AHTUJOTHOI Tepamii Ta TMpoBEACHHS WOMHOT mpodinakTuku. OIHOYACHO 13 MM, BHKJIAQJCHA
iHdopmartis € miaHOKO I daxiBuie JJCHC Ta 1muBUIBHOrO 3aXUCTy, a/pK€ MOXKE TOTIOMOTTH
BJIOCKOHAJIIOBAaTH MPOTOKOJM €BaKyallli HaceJeHHA Ta 3axoJd 3 Je3aKTUBalli TEepUTOpId 3
ypaxyBaHHSIM TJIMOMHU MMPOHUKHEHHS XIMIYHUX CTIOJIYK y MaTepialiu.

HaykoBa HOBM3HA 1110710 TPOHUKHOCTI TOJIMEPIB Ta TYMU i II€F0 XIMIYHHUX CIIOJIYK CTBOPIOE
HaJiiHy 0a3y 171 pO3pOOHHUKIB 3aCO0IB 1HAMBITYATLHOTO 3aXUCTY, CTUMYJIIOIOYH TTEPEXij 10 HOBHX
KOMITO3UTHUX MatepianiB. KpiM Toro, TeopeTnyHi BUKJIAIKU Ta aHAII3 peaTbHOTO 00HOBOTO T0CBITY
3aCTOCYBaHHsI XIMIYHUX PEYOBHH Yy CydyacHUX KOH(DIIKTaX poOJSThH e Marepiaia He3aMiHHUM IS
BHUKJIaJauiB 1 KypcaHTiB BilicbkoBux BH3, a Takox ams KOMaHIupiB MiAPO3JLUTIB, HAJAIOUU M
apryMeHTOBaHy 0a3y JjIs yXBaJleHHS PIillIeHb 111010 3aXUCTY 0COO0BOTr0 CKJIaay Ta BUOOPY HaAlitHOTrO
eKiMipyBaHHS B YMOBaX €KCTPEMAIbHUX KOHIIEHTPALliil OTpyHHUX PEUOBHUH.
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Abstract. This scientific article is devoted to a comprehensive study of the mechanisms of
chemical and radiation diffusion as key factors in human injury during modern military conflicts and
man-made disasters. The article reveals the physical and mathematical essence of diffusion processes
based on Fick's laws, justifying the transformation of local sources of infection into volumetric
contamination zones. The aim of this article is a detailed study of how chemical compounds and
radioactive elements spread in the environment and penetrate the human body, becoming critical
factors of injury during modern military conflicts and industrial accidents. The paper seeks to explain
how Fick's mathematical laws can define the physical essence of how a small gas cloud or a local
explosion site transforms into a large-scale contamination zone. The task is to analyze real-world
examples of the use of irritants and toxic substances, such as chlorine and ammonia, which are used
during the russian aggression against Ukraine to disorient and displace servicemen of the Armed
Forces of Ukraine from the fortifications. A vital part of this objective is identifying vulnerabilities
in modern protective equipment, specifically investigating how toxic molecules can pass through
filters or even the rubber of gas masks. The article provides a detailed analysis of the tactics of using
irritants (CS, chloropicrin) and TIMs (chlorine, ammonia) used to disorient and displace personnel of
the Armed Forces of Ukraine from fortified positions. Particular attention is paid to physiological
aspects, namely: transdermal penetration of toxins and chemical burns of the respiratory tract. A
significant practical aspect of the study is the analysis of critical flaws in personal protective
equipment (PPE), specifically the phenomenon of "diffusion breakthrough” through filters and the
permeability of mask polymer materials to toxic molecules. The radiation block of the study focuses
on internal exposure processes via inhalation and oral pathways. The author reveals the mechanism
of selective diffusion of radionuclides, where isotopes (Strontium-90, lodine-131, Cesium-137)
substitute stable chemical elements in target organs, causing radiolysis of cellular water and DNA
damage. Both immediate manifestations of radiation sickness and long-term stochastic consequences
(oncogenesis, mutations) are highlighted. The findings of the work emphasize the strategic
importance of monitoring diffusion processes for the development of modern protection systems. The
article is based on current data regarding the use of chemical compounds during the Russian
aggression against Ukraine, making it critically important for specialists in CBRN (NBC)
specialization, military medicine, and civil security.

Keywords: chemical and radiation diffusion, radiation injury, Fick's laws, irritants, toxic
industrial materials/chemicals (TIMs/TICs).
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Abstract. Under the conditions of conducting combat operations, information superiority is
becoming one of the key factors of operational success. Increasing requirements for the speed,
security and volume of data transmission, as well as the need to integrate heterogeneous command,
control, communications and intelligence (C4l) systems, necessitate the development of
fundamentally new tactical networks. The article is devoted to the analysis of the Warfighter
Information Network-Tactical (WIN-T), which forms the basis for the implementation of the Force
XXI concept and ensures dominance in the information domain. The aim of the study is to describe
the architecture, principles of operation and mechanisms for ensuring the information security of
WIN-T, as well as to generalise the results of previous research in this field. A separate objective is
to demonstrate the military applications of the network for enhancing mobility, survivability and the
effectiveness of command and control of troops. The study is based on a system analysis of open
architectural specifications of WIN-T, including its division into the upper and lower levels of the
Tactical Internet. Network topologies (LAN-A, LAN-B, WAN) are considered using switches,
routers, ATM and HSMUX technologies, as well as radio communication systems (NTDR,
SINCGARS, EPLRS). To ensure security, the concept of “defence-in-depth” is applied. The
methodology also includes a literature review analysing QoS solutions, cryptographic methods,
cognitive radio systems and Deep Reinforcement Learning technologies. The article provides a
detailed description of the WIN-T architecture, which integrates the US Army Battle Command
System (ABCS) and ensures connectivity from brigade level down to individual vehicles. It is shown
that WIN-T establishes a unified IP-based transport network (Everything over IP), combining satellite
communications (Ku/Ka bands), radio relay links and fibre-optic channels. Measurement-Based
Admission Control (MBAC) mechanisms are implemented to prioritise traffic (voice, video, data). In
the security domain, a multi-layered intrusion detection and response system is employed. A separate
result is the presentation of the Named Data Networking (NDN) concept as an alternative to
traditional 1P-based networks for improving efficiency under complex conditions. WIN-T enables
commanders to receive updated topographic maps, real-time video streams from the battlefield and
intelligence data directly while on the move. The network supports the operation of critical systems
such as the Advanced Field Artillery Tactical Data System (AFATDS) and the Command Post of the
Future (CPOF). Field test results confirmed throughput exceeding 1 Mbps in the Ka band at
movement speeds above 25 miles per hour. The proposed solutions for power optimisation and
resource allocation based on Multi-Agent Deep Reinforcement Learning (MADRL) significantly
enhance resistance to signal interception, which is critical for the survivability of elements on the
battlefield.
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Introduction

By offering network security and interoperability support to the army battle command system
(ABCS) and its battlefield functional areas (BFAs), the WIN-T helps to improve maneuver force
mobility. As operations in the present and the future place increasing demands on tactical voice, data,
and multimedia signal support systems, this idea of communication services will give the warfighter
a force multiplier.

In order to give warfighters the information they need to make decisions, the different
information systems must be combined into a single, cohesive "system-of-systems" that supports joint
operations and spans the strategic, operational, and tactical levels.

Methodological Framework

The methodological framework of this study is based on a comprehensive system analysis of
the architecture, protocols, and security mechanisms of the Warfighter Information Network-Tactical
(WIN-T), utilizing approaches inherent to military telecommunications engineering and network
management.

First, the research is founded on a structural-functional analysis of the WIN-T architecture. It
examines the integration of the Army Battle Command System (ABCS) with its key subsystems:
Force XXI Battle Command Brigade (FBCB2), Army Tactical Command and Control System
(ATCCS), and Global Command and Control System-Army (GCCS-A). The topology of command
post networks is analyzed, particularly the division into LAN-A (intra-vehicle or edge network) and
LAN-B (inter-vehicle or core network), as well as the role of the Tactical Packet Network (TPN),
which consists of NC, LEN, SEN nodes and the System Control Center (SCC).

Second, the methodology includes a comparative analysis of networking technologies. The
study investigates local area network implementation methods: router-based architectures, where
routing decisions are made between local and remote command posts, and switch-based architectures,
where switches provide local data delivery within a single segment. The application of ATM,
HSMUX, HCLOS, HCTR technologies, satellite systems, and radio networks (NTDR, SINCGARS,
EPLRS) for bandwidth management and quality of service is also analyzed.

Third, the defense-in-depth concept is applied to assess information security. This approach
involves creating multiple sequential barriers against external and internal threats, each integrating
detection, protection, and response functions. The study relies on cryptographic principles (public
and secret key cryptography) as well as real-time intrusion detection methods.

Fourth, the work employs modeling and experimental verification. It mentions the use of the
OPNET Modeler environment for developing and testing Quality of Service (QoS) solutions,
specifically the Measurement-Based Admission Control (MBAC) algorithm, which prioritizes
different traffic types (voice, video, data) based on computed end-to-end congestion levels.
Additionally, field test results of SOTM terminals in Ku and Ka bands are presented, measuring
throughput at the application layer.

Fifth, the article uses a literature review as a method of knowledge synthesis. Previous works
are analyzed in the following areas: replacement of legacy MSE/TRI-TAC systems, WIN-T
vulnerabilities and cryptographic countermeasures, QoS for encrypted tactical networks, integration
of WIN-T with GIG and JTRS, application of Named Data Networking (NDN) as an alternative to
IP-based networks, and the use of Multi-Agent Deep Reinforcement Learning (MADRL) for
optimizing power allocation and spreading factor assignment to ensure Low Probability of
Interception (LPI).

Thus, the methodological framework of this work is multi-layered and combines architectural
analysis, network modeling, cryptographic methods, experimental testing, and a review of
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contemporary research, providing a comprehensive understanding of the operation, protection, and
development prospects of WIN-T.

Results and Discussion

1.1 Wit-t architecture

Through an integrated digital information network that offers automated C2 and SA
information through a smooth data architecture of both planned and existing C2 systems, the ABCS
assists planners and leaders at the tactical to strategic level. The Force XXI battle command-brigade
(FBCBZ2), Army tactical command and control system (ATCCS), and global command and control
system-Army (GCCS-A) are all part of the ABCS.

At each echelon, the information flow requirements dictate the physical layout of command
posts, the communications equipment that supports them, and the ABCS LAN infrastructure. The
basis for networking and communication in each Force XXI tactical operations center (TOC) is
largely the same, despite these differences. The ATCCS, which aim to offer a collection of common
services, facilitate the integration of C2 functions. A client-server architectural environment is in
place to integrate and enable interactive information processing in order to fulfill this shared setting.
The service is requested by the client computer and related software, and it is delivered by the server
and related software. A local area network (LAN) or wide area network (WAN) is used to carry out
this data information media exchange process.

Several BFACS sharing a single LAN at a CP make up an ABCS LAN. The WAN that links
the different ABCS LANs throughout the battlefield is connected by the tactical packet network
(TPN), also referred to as the MSE packet switch network or MPN (See Fig. 1). The system control
center (SCC), small extension nodes (SEN), large extension nodes (LEN), and the node center (NC)
are the main resources utilized for TPN communications. The tactical network that connects the
ATCCS LANSs is anchored by these resources. High speed multiplexer circuit cards (HSMUX),
asynchronous transfer mode (ATM) switching, satellites, range extension terminals, near-term data
radio (NTDR), high capacity line-of-sight (HCLOS) and high capacity trunk radios (HCTR), and
other technologies have been introduced to help manage bandwidth and improve quality of service.

Two segments typically make up a TOC LAN, as shown in referred to as LAN-A (intra-vehicle
LAN or edge component) and LAN-B (inter-vehicle LAN or core component). The FSE can extend
the AFATDS workstation into the TOC SICPS using a third LAN-C. All peripherals, including
workstations and printers, are connected by the LAN-A. that can be found in a single car, tent, or
uniform integrated command post system. All TOC LAN-A segments can be connected to the LAN-
B to enable information sharing throughout the TOC.

Fig. 1 Simplified TPN Architecture
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A typical twisted pair connection, ethernet hubs, or routers/switches are used to implement the
LAN-A. A router makes it easier to manage IP addresses and make decisions about internet work
forwarding when LAN-A components connect to LAN-B. Additionally, this improves a LAN's
effective use of its available bandwidth. Whether a message is sent to the local TOC or to another
TOC is decided by a router.

Each vehicle in an ABCS BN TOC has either a standalone router or a router integrated into an
Ethernet switch (a router-switch). Every vehicle at brigade and division TOCs has an Ethernet switch
or router-switch. The router-switch integrates the capabilities of a switch and a router. Local
forwarding decisions to LAN devices are made by Ethernet switches (see Figs. 2 and 3).

A multi-star network configuration is created by digital TOCs using at least two core routers
integrated into a central ethernet switch that is connected in a star pattern to one of the core routers.
Because this configuration uses less router, it simplifies the initial setup and enhances performance.

Like a LAN, a WAN is able to communicate with higher, lower, and adjacent units over a
greater distance. It is a network of networks made up of several local area networks (LANS) linked
to radio networks like CNR or MSE as well as to one another. Due to the limitations of a coaxial
cable network, a wide area network (WAN) combines radio networks and MPNSs to distribute data
throughout the system as needed.

Both the physical communications network that serves as the general-purpose data backbone
and the general idea of an integrated battlespace automated infrastructure are referred to as the tactical
internet (T1). The "tactical internet" gets its name from its extensive and deliberate resemblance to
the commercial internet.
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Fig. 2. Switched-based TOC Architecture

Two separate information exchange layers are formed by the TI, as shown in Fig.4 are known
as the upper and lower T1. Other WIN-T systems, multi-channel satellite systems, and MSE make up
the upper TI layer. For units at brigade and lower, the lower TI serves as the communications support
system. It is made up of the FBCB2 computers and software, EPLRS, and SINCGARS SIP radios,
which are connected via routers and both commercial and military protocols.
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Fig. 3. Brigade TOC LAN
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Network management and careful planning are necessary for the T1. When fully operational,
the integrated system control (ISYSCON) hardware and software suite serves as the TI's management
platform and interface for the FBCB2-equipped task force. The brigade task force also uses other
systems, such as FBCB2, network control station-EPLRS (NCS-E), or commercial computers set up
for network management, to plan and oversee the TI.

The TI contains a variety of digital systems that are intended to supply information to the
commander, soldiers, and lower C2 and SA personnel from every unit in the brigade task force. The
digital tools necessary for efficient C2 and battlefield SA, adapted to the operational needs and
specific function of the unit's platforms, will make up each task force tier.

1.2 Information and network security

With the help of a universal TCP/IP data network, the Army's digitization efforts aim to field a
variety of embedded and standalone end-user computers. That network will be made up of diverse
radio networks with data capabilities (e.g. EPLRS, NTDR, MSE, SINCGARS), and wire
communication links (e.g. local area networks), and a network infrastructure of specialized
computers will connect and support these links (e.g. name servers, security servers, switches, and
routers). The Army is unable to field a "bullet-proof” network, despite the fact that manufacturers
create systems with security in mind and highly qualified personnel adhere to the proper protocols.
As a result, it is essential to continue being able to perform real-time security management and
intrusion detection as part of regular operations and to respond appropriately when issues arise. Real-
time security management is envisioned by ABCS's information systems protection concept as an
element of network and system management. Information and network security are implemented
using a variety of security tools.

As shown in Fig.5, the "defense-in-depth” concept is the foundation of network protection. The
defense-in-depth strategy aims to create several obstacles against an outsider, a hostile insider, etc.
Every barrier integrates features for detection, protection, and response.

Fig. 5. Concept of Defense-in-Depth Network Protection

1.3 Military applications
The military uses of WIN-T are centered on giving the U. S. Army with a robust, mobile, and
secure backbone for data, voice, and video tactical communications. It supports expeditionary
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operations by connecting forces across long, non-linear battlefields using both line-of-sight and
satellite communications, facilitating mission command for commanders from command posts to
moving vehicles, and enabling real-time situational awareness through applications like live video
streams and digital force maps. The following is a summary of the applications.

a) With WIN-T, commanders can view real-time topographical maps of friendly forces, access
mission command applications from any location on the battlefield, and get intelligence updates to
help them make prompt, well-informed decisions.

b) Voice calls, video conferences, and data transfers are all made possible by WIN-T's high-
speed, high-capacity, and secure communications, which are crucial for sharing vital information and
organizing operations.

c) By giving combat vehicles mobile network capabilities, WIN-T Increment 2 enables constant
command and control while forces move across the battlefield.

d) Through the use of satellite and terrestrial transportation, the network provides a scalable,
reliable network infrastructure that facilitates expeditionary operations and links forces in remote
areas.

e) The Advanced Field Artillery Tactical Data System and Command Post of the Future are just
two examples of the mission-critical systems that WIN-T supports by acting as the data pipe that
gives them the connectivity they need to function properly.

f) To improve unit effectiveness and survivability, soldiers can use WIN-T to stream live video,
digitally call for artillery support, and send requests for medical assistance.

2. Literature survey

The Warfighter Information Network Tactical (WIN-T), the US Army's intended replacement
for the mobile subscriber equipment (MSE) and the antiquated tri-service tactical communications
(TRI-TAC) system, are described in[1]. These systems are now approaching the end of their intended
life cycle and are collectively referred to as the area common user system (ACUS). In place of them,
WIN-T offers a cutting-edge, seamless multimedia transport system that links and supports all Army
levels. It has been a mobile, secure, and resilient network with a large capacity. The current systems
and how WIN-T offers an operational substitute are discussed in the paper. The cost as an independent
variable (CAIV) acquisition method, which the Army has employed to acquire the new system, is
also covered in the paper.

The paper in [2] looks at the different kinds of enemies, the dangers they present, and the
weaknesses that the Army's Warfighter Information Network (WIN) is probably targeting. An outline
of the potential applications of cryptographic techniques to address WIN vulnerabilities is given. A
review of public key and secret key cryptography techniques, along with an analysis of their relative
benefits and drawbacks, is included. The authors list several security-related concerns that need more
thought in their conclusion.

A QoS solution for the Army's warfighter information network tactical (WIN-T) was created
by general dynamics C4S in [3]. This solution is also being applied to other QoS applications in
tactical networks. When using an encryption device, the encryptor prevents any information exchange
between the WAN, where traffic shaping is done, and the LAN, where call admission control (CAC)
decisions are made. OPNET Modeler was used to develop and test this solution. An algorithm of the
measurement based admission control (MBAC) type forms the basis of this solution. Based on a
calculated end-to-end congestion level, this MBAC algorithm controls the flow of diverse traffic
entering a tactical wireless ad hoc network. Different types of traffic, including voice, video, and data,
can have varying real-time requirements and varying levels of importance (survivability). Based on
the QoS characteristics of each class of service and the state of the path to the destination node, the
algorithm ranks the admission of calls or sessions (at a source node) in order of priority.

A QoS solution for tactical networks with security considerations is presented in the paper
in [4]. A partitioned QoS approach is proposed since encryption stops the cipher text side and the
plain text side from exchanging QoS information. The plain text side QoS solution includes
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measurement-based admission control (MBAC), according to the authors. Based on a calculated end-
to-end congestion level, MBAC uses real-time measurements to control the flow of traffic entering a
tactical core network. The advantages of employing MBAC are examined in this essay, along with
any potential drawbacks. The study demonstrates how a Markov chain expressing the degree of path
congestion can be constructed using the measurements. A few simulation results from applying
MBAC to an OPNET model of the warfighter information network-tactical (WIN-T) network are also
presented in the paper.

In [5], the architecture framework that is suggested in this paper fills in the gaps in
communication capacity and offers vital transport capabilities that will revolutionize battlefield
communications to come. A thorough testing and evaluation process is in progress to guarantee the
smooth, end-to-end integration of wireless services with the GIG resources for sending C4ISR data
to the edge. Upon deployment, the WSDN will have the capability to expand DISN services to
theaters with either fixed or mobile installations. The warfighter information
network-tactical (WIN-T) users will have more mobility and the joint tactical radio system (JTRS)
will have more interoperable capabilities.

The design, test methodology, and measured performance of the Ku- and Ka-band SOTM
terminals are covered in [6]. These terminals are used to assess how the Army warfighter can be
provided with dependable voice over IP (VoIP), video, and data communications while they are on
the move. In order to evaluate the performance of the design in a networked and operationally relevant
environment as well as the maturity of key technologies, the WIN-T DT/OT, and more especially the
SOTM tests, were utilized. Antenna aperture, pedestal station keeping, and throughput performance
are some of the more important design factors. The formal DT/OT testing process was successful in
meeting the throughput requirement of 256 kbps at the application layer (layer 3). During SOTM
testing, vehicles operating at speeds exceeding 25 mph were evaluated for throughput capability of
roughly 770 kbps at Ku-band over the Americom AMC-9 satellite and Ka-band (using a satellite
emulator) of 1 Mbps and higher.

According to [7], the L-3 Linkabit multi frequency-time division multiple access (MF-TDMA)
demand-assigned multiple access (DAMA) Network Centric Waveform (NCW) has been chosen by
the Warfighter Information Network-Tactical (WIN-T) community as the networking standard for
fullmesh IP over SHF satellite communications. Large-aperture strategic terminals and small-aperture
tactical/mobile terminals using satellite communications on the move (S-COTM) are just two
examples of the diverse network of terminals that the NCW supports. By using an advanced network
scheduler, it makes nearly optimal use of satellite and terminal resources to maximize network data
throughput and terminal population. In this paper, the main characteristics of the waveform MAC and
Physical Layers are described.

The study in [8] offers a methodology for evaluating and analyzing tactical communications
networks to ascertain whether or not they adhere to DoD recommendations for network-centric
warfare. The process is a component of the national security system (NSS) and information
technology (IT) interoperability process of the Department of Defense (DoD), which is capability-
focused and effects-based. The paper focuses on this process's evaluation and analysis stage. As an
example, the methodology is demonstrated using the Warfighter Information Network-Tactical
(WIN-T). Army tactical Global Information Grid (GIG) design, development, production, and
fielding are accomplished through a single integrating net-centric framework established by the WIN-
T program. In order to conduct tactical communications in a Net-Centric Environment (NCE),
WIN-T had to overcome certain obstacles, which are explained and their solutions are provided. An
integrated Operational, Systems, Technical, and All Views architecture that sufficiently handles all
internal and external system information exchanges is said to be necessary in order to support the net-
centric warfare concept. Using and updating this architecture is crucial for all stages of system
development and improvement.

The paper in [9] offers a method for enabling DSA functionality on existing military radios
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without requiring any changes to their firmware or hardware. In contrast to embedded sensors that
have sophisticated feature-based sensing algorithms, application-level messaging, and a cognitive
engine written in a high-level language that is located outside the radios, external sensors enable DSA
functionality in radios. A network of three Warfighter Information Network-Tactical (WIN-T) Local
Area Waveform (LAW) nodes in friendly and unfriendly interference was used in a real-time over-
the-air demonstration for such a cognitive radio test-bed at the US Army CERDEC's Ft.Dix facility.
The system, test-bed operation, and some field demonstration results are briefly described in this
paper.

In [10], a plan for bringing four different networks together under the Internet Protocol (IP)
umbrella is proposed. WIN-T, the Army Warfighter Information Network-Tactical area common user
system, is the first network. Using the Mobile Ad Hoc Interoperability Networking Gateway
(MAINGATE) system, the second network extends to the local common user system. Third is the
wireless access network based on Worldwide Interoperability for Microwave Access (WiMax), and
fourth is the 802.11 WiFi network. At the tactical level of the battlefield, this paper aims to present a
basic wireless strategy that will establish "Everything over IEEE" ("EolEEE") and everything over
IP (EolIP) standards.

Unlike Internet Protocol (IP) network systems, Named Data Networking is a novel idea that
adopts a fundamentally different approach in [11]. IP-type networks use locations, represented by IP
addresses, to direct data transmission messages to their intended recipients. On the other hand, Named
Data Networks (NDNSs) give more attention to the data itself than to the specific locations of the data.
In an NDN, the actual data being sent or requested—rather than the assumed locations of the data
content—determines the forwarding decisions. To enable IP message delivery, NDNs name the data
itself rather than network locations. By avoiding many of the issues and inefficiencies that plague IP
networks, this novel method enables NDN nodes to more readily utilize the broadcast capabilities
present in many modern networking devices. It is worthwhile to look into the advantages that NDN
might be able to offer military communication systems, as many of these systems rely on IP
mechanisms to provide networking functionality. Particular aspects of the NDN architecture's design
offer an effective substitute for IP-based systems, especially for those functioning in challenging
environments. Thus, an emulation analysis of military communication networks aided by NDN is
presented in this paper. The authors also give a brief overview of the NDN architecture and how it
can be integrated into different military communication networks, including the Army's Warfighter
Information Network-Tactical (WIN-T) and the Navy's Automated Digital Networking System
(ADNS). Initial findings indicate that applying the NDN architecture to these military communication
networks results in significant performance improvements.

The study in[12] presents the theory of operation for the Warfighter Information Network-
Tactical (WIN-T), the Army's future communications network. From theater-level to the commander
at the company level, the WIN-T is the Army's first fully integrated data network, supporting most
tactical Warfighters in the tactical theater. The future force will be widely distributed, and WIN-T
will eventually provide a variety of communications tiers, such as satellite communications
(SATCOM), airborne relay, and ground-based Line-Of-Sight (LOS). The WIN-T architecture was
created in four stages. The Increment 2 and Increment 3 stages of the WINT program are the main
topics of this study. From company level units to theater level echelon, the Army warfighter can
utilize WIN-T, a common user system, which offers Everything over IP (EolP) capabilities. With
every increment, the tactical warfighter gains new capabilities and improved technologies.

Ground combat vehicles (GCVs) in Warfighter Information Network-Tactical (WIN-T)
systems are autonomous and highly networked in [13,14]. In a dynamic environment, it can be
difficult to safeguard numerous wireless communication links from enemy interception. GCV
mobility makes it easy to breach the Low Probability of Interception (LPI) capacity, especially when
using multiple interception techniques at once. The issue of maintaining LPI capability under both
conventional optimization and Deep Reinforcement Learning (DRL) techniques is examined by the
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authors in this work. In contrast to earlier research, the authors suggest an anti-interception approach
that counters both correlation-based and energy-based interceptor techniques. The strategy jointly
optimizes power allocation (PA) and spreading factor assignment (SA) of the WIN-T to avoid these
interceptors. The authors used sophisticated techniques like decomposition and difference of convex
functions (DC) to solve the problem because it is mathematically formulated as a non-convex
optimization model. The authors developed a Multi-Agent Deep Reinforcement Learning (MADRL)
approach to get the optimal solution almost instantly. The suggested MADRL strategy's performance
is near the optimal solution, according to the numerical results, which makes it suitable for real-world
systems.

Conclusion

This paper focused on warfighter information network-tactical, one of the most significant
technologies in the field of military telecommunication networks. The paper described the operation
of this technology and its military applications. Additionally, the paper included a brief description
of some earlier technological works.

Recommendations

Based on the conducted analysis of WIN-T architecture, literature review, and identified
problematic aspects (particularly regarding security, quality of service, and integration of
heterogeneous networks), the following recommendations are formulated for further development,
implementation, and operation of the Warfighter Information Network-Tactical.

1. Network Architecture Improvement

1.1. Fault tolerance enhancement. The current multi-star topology with core routers creates
potential single points of failure. It is recommended to implement redundant core configurations
(redundant core routers) with automatic failover protocols (e.g., VRRP or HSRP) at brigade and
division Tactical Operations Centers (TOCs).

1.2. LAN-A/LAN-B segmentation optimization. To improve throughput, it is recommended to
implement dynamic QoS marking at the LAN-A/LAN-B boundary, taking into account priorities of
different traffic types (voice, video, intelligence data). This will prevent queuing at edge switches.

1.3. NDN integration. Given the promising research results of Named Data Networking (NDN)
[11], it is recommended to conduct experimental implementation of NDN at the lower tactical internet
(lower T1) level as an alternative or overlay to IP. This is particularly relevant for environments with
limited bandwidth and frequent communication disruptions, where priority is delivery of named data
(e.g., "friendly commander's position") rather than connections between specific IP addresses.

2. Information Security Assurance

2.1. Expansion of the defense-in-depth concept. It is recommended to add a separate "Al-based
adaptive response™ layer to the existing defense-in-depth model. Using the results from [13,14] on
MADRL, it is proposed to implement machine learning agents that reconfigure in real time power
allocation parameters and spreading factor assignments to counter correlation-based and energy-
based interception techniques.

2.2. Elimination of the QoS gap between plaintext and ciphertext traffic. Since encryptors block
information exchange between WAN and LAN [3,4], it is recommended to develop a low-overhead
signaling protocol that transmits aggregated congestion metrics (e.g., delay or packet loss levels) in
encrypted form. This will allow coordination of MBAC operation on both sides of the encryptor.

2.3. LPI/LPD enhancement for moving vehicles. For Ground Combat Vehicles (GCVs), it is
recommended to apply a hybrid approach: combining traditional optimization methods (DC function
methods and decomposition) with MADRL to ensure Low Probability of Interception (LPI) even at
speeds exceeding 25 mph. This should account for the possibility of simultaneous application of
multiple interception techniques.

3. Quality of Service (QoS) Management
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3.1. MBAC adaptation to electronic warfare conditions. The Measurement-Based Admission
Control (MBAC) algorithm should be supplemented with a jamming detection mechanism. In case
of jamming detection, it is recommended to switch to more conservative admission thresholds and
activate routing mechanisms bypassing affected areas.

3.2. Mission-based traffic prioritization. Instead of rigid service class divisions (voice, video,
data), it is recommended to implement dynamic prioritization based on mission metadata (e.g., a fire
support request should have higher priority than video broadcast from a general situational awareness
channel).

4. Experimental Verification and Testing

4.1. Expansion of test scenarios. In addition to controlled conditions using satellite emulators
[6], it is recommended to conduct WIN-T testing in more realistic conditions: with active electronic
warfare jamming, multipath fading, and dynamically changing interference spectra.

4.2. MADRL field validation. Deep Reinforcement Learning algorithms [13,14] should be
verified on actual WIN-T hardware using tactical radios (SINCGARS, EPLRS, NTDR) in multi-agent
group configurations.

5. Integration with Joint Forces and Systems

5.1. Interoperability expansion with GIG and JTRS. It is recommended to accelerate the
development of gateways for seamless data exchange between WIN-T and the Joint Tactical Radio
System (JTRS), as well as with the Global Information Grid (GIG). Particular attention should be
paid to ensuring operation in multinational coalition operations.

5.2. Support for expeditionary operations. To provide communications in remote areas without
ground infrastructure, it is recommended to more widely use a combination of satellite channels
(SOTM) and aerial relays (HALE, MALE UAVSs), which will maintain communications in
undeployed theaters of operations.

6. Future Research Directions

The following priority directions for further research are identified:

Development of cognitive spectrum management algorithms capable of operating within
encrypted tactical networks without revealing signaling information.

Quantitative comparison of NDN and IP-based protocols in WIN-T in terms of latency,
overhead, and packet loss resilience.

Investigation of defense-in-depth impact on MBAC performance and development of methods
for coordinating security and QoS policies.

Creation of a realistic benchmark testbed for WIN-T testing under electronic warfare conditions
with the ability to reproduce active jamming and interception scenarios.

This "Recommendations™ section logically concludes the article and provides concrete steps for
researchers, developers, and military professionals.
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Orasia JiTeparypu 1040 NUTAHb BiHCbKOBOI TAKTU4YHOI iHGopManiiiHo-
KOMYHikauiiinoi mepexi WIN-T
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AHoTanisg. Y cydacHHX yMOBax BeJeHHs 00MoBuX ill iHpopmaliiiHa iepeBara cTa€ OJHUM
13 KI0YOBHX (DakTOpiB ycmixXy omepariii. 3pocTaroul BUMOTH JI0 IIBUIKOCTI, O€3MEeKH Ta 00CATIB
nepefayl JAaHUX, a TaKOX HEOOXIJHICTh IHTErpamii pi3HOPIIHUX CUCTEM YIpPAaBIIHHS, 3B’S3KY,
KomIT 1oTepu3aiii Ta po3Bigaku (C41) BUMararoTh CTBOPEHHSI MPUHIMIIOBO HOBHX TAKTUYHUX MEPEK.
CrarTs mpucBsdeHa aHaii3y TakTW4HOI iH(popmamiitnoi mepexi Oidst (Warfighter Information
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Network-Tactical, WIN-T), sika € ocHoBoo jutst peanizaii koumemniii Force XXI ta 3abe3neueHHs!
JIOMiHYBaHHS B iH(pOpMamifHOMy mpocTopi. MeToro pobOTH € OmUC apXiTeKTypH, HPUHIIMIIIB
GyHKIIOHYBaHHS Ta MexaHi3MiB 3a0e3medyeHHs iHpopmamiiHoi Oesnexkn WIN-T, a Takox
y3araJIbHeHHST PE3yJIbTATIB TIONEPEIHIX JOCHIDKeHh y il rTamy3i. OkpemMuM 3aBIaHHSIM €
JEMOHCTpaIisi BIHCHKOBHX 3aCTOCYBaHb MEpEeXi s MiABHINEHHS MOOUIBHOCTI, KHBYYOCTI Ta
e(eKTUBHOCTI ympaBIliHHS Bilicbkamu. JlocipKkeHHS 0a3y€eThess HA CUCTEMHOMY aHaTi31 BiIKPUTHX
apxitektypuux crerudikamiiit WIN-T, 30kpema ii momainy Ha BepXHild 1 HIKHIN piBHI TaKTHYHOT'O
intepuety (Tactical Internet). Posrmsnarorecst mepexesi tomnosorii (LAN-A, LAN-B, WAN) i3
BUKOPHCTaHHSIM KOMYTAaTOpiB, MapuipyTtu3aropis, texnoimorii ATM, HSMUX, a takox 3aco0iB
panio3s’s3ky (NTDR, SINCGARS, EPLRS). /1y 3a0e3medeHHs OS3MeKH 3aCTOCOBAHO KOHIICTIIIIFO
«ernieoHoBaHoro 3axucty» (defense-in-depth). MeTosoorist Takok BKITIOYA€ OTJISA JIITEpaTypH, JIe
aHami3yroThes pimeHHs QO0S, meronu kpunrorpadii, KOrHITUBHI pagiocucTeMu Ta TexHosorii Deep
Reinforcement Learning. V crarti aetansHo onucano apxitektypy WIN-T, sika iHTerpye cuctemy
ynpasiiaas 6oem apmii CIHA (ABCS) Tta 3a0esmedye 3B’s30K BiJ piBHS Opuramy J0 OKPEMOTO
TpaHcropTHOro 3aco0y. [Tokazano, mo WIN-T cTBOpro€e €1uHY TPaHCTIOPTHY MEPEXY 3 MIATPUMKOIO
IP (Everything over IP), o moeanye cymytHukoBuii 38”130k (Ku/Ka-niamazonun), pamioperneitai il
Ta BOJIOKOHHO-ONTHYHI KaHAIH. YTIPOBAPKEHO MEXaHI3MH aallTUBHOTO YIPABJIIHHS JOCTYIIOM Ha
ocHoBi BumiptoBanb (MBAC) s mpiopuresarii Tpadiky (romnoc, Bimeo, mai). ¥ chepi Oesnexn
pearizoBaHO 0araTopiBHEBY CHCTEMY BHSIBIICHHSI BTOPTHEHb Ta pearyBaHHs. OKpeMHM pe3yIbTaToOM
e npezacrasnenns konuernmii Named Data Networking (NDN) sik anprepHatuBu Tpamumiiaum IP-
MepexaMm U miaBuieHHs: eextuBHOCTI B ckinagaHux yMmoBax. WIN-T 3abesneuye xomaHaupiB
MOXJTMBICTIO OTPUMYBATH OHOBJIEH] TOMTOTpaivHi KapTH, BIIEOMOTOKH 3 TTOJIsI OO0 Ta J1aH1 PO3BIIKH
B pealbHOMYy dYaci Oe3mocepennbo g wac pyxy (on-the-move). Mepexa miarpumye poOOTy
kputnuHux cucrteM, Takux sk Advanced Field Artillery Tactical Data System (AFATDS) Tta
Command Post of the Future (CPOF). Pe3ynbraTs 0I60BUX BUIIPOOYBaHb MiATBEPANIH IPOITYCKHY
3matHICTh MoHa ] 1 MOiT/c y Ka-aiana3zoHi mpu MBUAKOCTI PyXy MOHAT 25 MHJIB/TO/1. 3apOrOHOBaH1
pIIIEHHS 3 ONTUMI3allii TOTY>KHOCTI Ta po3mnoIiay pecypciB Ha ocHoBi MADRL 3Ha4HO miABUIITYIOTH
CTIHKICTB JI0 TIEPEXOIUICHHSI CUTHAITY, 1110 Ma€ BUPIMIaIbHE 3HAYCHHS [T )KUBYYOCTI MAPO31JIiB HA
noJii 6010.

Kurouogi ciioBa: WIN-T, apxitektypa, 6e3reka, BiiiCbKOB1 3aCTOCYBaHHS.
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