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OF THE NATIONAL CYBERSECURITY COORDINATION CENTER IN ENSURING
THE INFORMATION SECURITY OF THE STATE

The role of the National Cybersecurity Coordination Center in the formation of the state defense system is
analyzed. Its effectiveness in countering such modern threats as cyberattacks and information aggression
is assessed. The key functions of the National Cybersecurity Coordination Center are also determined: threat
monitoring, coordination of cybersecurity entities, and implementation of the latest technologies.

Directions for improving the national cybersecurity system and ensuring the digital resilience of the state
are proposed. The need to harmonize legislation with international standards is emphasized. Attention
is focused on the importance of cooperation between state and private institutions in the field of cyber defense.
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Statement of the problem. The rapid
development of digital technologies is accompanied
by the emergence of new threats that affect the
information security of the state. In particular, the
increase in the number and complexity of
cyberattacks creates serious challenges for the
protection of critical information infrastructure [1].
The wuse of information and communication
technologies in public administration, the financial
sector and defense significantly increases the risks
of unauthorized access to information, data
manipulation and disruption of the functioning of
state systems [2]. In this regard, there is a need to
develop comprehensive cyber defense strategies
that provide for effective monitoring of threats,
coordination between cybersecurity entities and the
implementation of modern protection technologies
[3]. The National Cybersecurity Coordination
Center (NCCC) plays a key role in ensuring the
information security of Ukraine. It coordinates
measures aimed at protecting the state cyber
infrastructure,  countering  cyberattacks  and
harmonizing national standards with international
requirements [4]. However, the increasing
complexity of cyber threats requires continuous
improvement of methods for analyzing, predicting,
and neutralizing potential attacks. Technologies
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such as artificial intelligence, big data analysis, and
automated cyber defense systems are becoming
important tools in the fight against digital threats
[5]. However, the effectiveness of cybersecurity
measures depends not only on technological
solutions, but also on regulatory support,
international cooperation, and human resources [6].

Analysis of recent research and publications.
The issues of information security and cyber
protection of state structures are the subject of
numerous scientific studies. A significant number
of works have analyzed modern cyber threats,
assessed the effectiveness of countermeasures, and
developed strategic approaches to ensuring
information security.

M. Hutsaliuk emphasizes the increasing role of
state bodies in creating mechanisms for the prompt
detection and neutralization of threats [3]. In his
opinion, the development of information and
communication technologies significantly increases
the vulnerability of state structures to cyber attacks,
therefore, it is necessary to constantly improve
the national cyber protection system.

The issue of integrating international experience
into the sphere of information security of Ukraine is
considered by E. Zakharov, noting that cooperation
with such international organizations as NATO and
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the EU contributes to increasing the effectiveness of
cyber protection through the adaptation of leading
world practices to national realities [4].

An important aspect of cybersecurity is I. Losiev
considers the use of artificial intelligence and big
data analysis to predict threats [5]. In his study, he
substantiates that the use of automated monitoring
systems allows to significantly reduce the response
time to incidents and increase the overall
effectiveness of cyber protection of state structures.

At the same time, a number of works emphasize
the need to improve the regulatory framework in the
field of cybersecurity. Thus, according to
O. Nesterenko [6], the rapid development of digital
technologies requires regular updating of legislation
to effectively counter new threats.

Thus, we conclude that one of the key challenges
in the field of cybersecurity is the need to increase
the level of coordination between state bodies,
expand international cooperation and introduce
innovative technologies to protect critical
information infrastructure. In this context, the
activities of the National Cybersecurity
Coordination Center are of strategic importance for
ensuring the information security of the state.

The purpose of the article is a comprehensive
analysis of the role of the National Cybersecurity
Coordination Center in ensuring the information
security of the state in the context of modern digital
challenges, as well as a study of its functions and
tasks regarding coordination between state bodies,
the private sector and international partners.

Particular attention is paid to the issues of
monitoring and analysis of cyber threats, the
development of the regulatory framework, the
introduction of modern cyber defense technologies,
in particular artificial intelligence and big data
analysis for predicting attacks [2]. The impact of
international experience and cooperation strategies
of Ukraine with the EU and NATO in the field
of cybersecurity is separately considered [3].

The results of the study make it possible to
formulate practical recommendations for improving
cyber defense mechanisms, in particular in terms of
strengthening coordination between cybersecurity
entities, strengthening the technical capabilities
of the NCCC, and adapting international standards
to national practice [4].

Summary of the main material. The study of
the functioning of the National Cybersecurity
Coordination Center as the main element of state
information security management was carried out
on the basis of an interdisciplinary approach,

including methods of system analysis, mathematical
modeling, big data processing and machine
learning.

To assess the effectiveness of the NCCC, the
system analysis method was used, which allows us
to consider the Center as part of a complex
cybersecurity infrastructure that interacts with
government agencies, the private sector and
international partners. The methodology for
modeling the interaction of cybersecurity entities
was used to analyze the impact of the Center on the
overall stability of the national information
infrastructure. Artificial intelligence and machine
learning methods are used in cyber threat modeling
and attack forecasting, which allows us to assess
current trends and predict the development of
threats in the digital space. Cluster analysis and
deep learning algorithms were used to identify
patterns in cyber incidents. The wvulnerability
assessment of critical information infrastructure
was carried out using mathematical modeling
methods, in particular, building attack models, and
scenario analysis, which makes it possible to
develop  adaptive  response mechanisms.
Probabilistic risk assessment models were used
to analyze potential threats in real time. When
assessing information interaction between the
NCCC and other cybersecurity entities, network
analysis methods were used to identify key nodes of
information exchange and assess the effectiveness
of coordination mechanisms. An analysis of the data
flow between state structures, private companies
and international partners was conducted to identify
possible points of vulnerability. The assessment of
the compliance of the legislative framework with
international standards was carried out using
comparative analysis methods, which made
it possible to identify discrepancies between the
current regulatory legal acts of Ukraine and
the recommendations of international organizations
such as the EU and NATO. The results of the study
are based on an analysis of open sources, including
reports from international organizations, scientific
publications, analytical materials, and official
documents from government agencies, which
ensured the objectivity and scientific validity of the
conclusions.

The key functions of the National Cybersecurity
Coordination Center are monitoring cyber threats,
developing protection strategies, and integrating
modern technologies such as artificial intelligence
and big data analysis [3]. Due to this, the NCCC
plays a leading role in building a sustainable

128 ISSN 2078-7480. Yecms i 3axon Ne 1 (92)/2025



D. Prokopovych-Tkachenko, V. Zvieriev, 1. Kozachenko. The modern challenge of the digital world
and the role of the National Cybersecurity Coordination Center in ensuring the information
security of the state

cybersecurity ecosystem that is able to effectively
respond to modern challenges, predict potential
threats, and coordinate interagency interaction [4].

Particular attention is paid to the implementation
of adaptive management mechanisms that allow the
system to quickly respond to changes in the external
environment, minimizing risks to the state [5].
In this context, harmonization of the regulatory
framework with international standards also plays
a crucial role in increasing the effectiveness of cyber
defense measures [6].

Thus, the NCCC acts not only as the main
coordinating body, but also as an integration
element that ensures the consistency of actions of all
entities of the information security system. Its
activities are aimed at strengthening the state's
resilience to cyberattacks, forming a secure
information  environment, and creating a
strategically oriented model of cyber defense [7].

In the modern digital world, the rapid
development of information and communication
technologies creates new opportunities for state,
economic and social development, while at the same
time being accompanied by numerous challenges
and threats to information security. Protection of
critical information infrastructure, countering
cyberattacks and information aggression have
become key areas of ensuring national security. The
complex information security system of the state is
based on the integration of various elements
(technologies, processes, human resources and
infrastructure) that interact in a single ecosystem. In
this context, the definition of the role of the National
Cybersecurity Coordination Center as the main link
in the complex information security system of the
state becomes particularly relevant [1]. Let us
consider its main functions. A deep understanding
of these functions is the basis for analyzing the
effectiveness and prospects for further development
of the cybersecurity system of Ukraine [2].

The National Cybersecurity Coordination Center
also performs a number of important functions that
ensure the integration and coherence of actions of
cybersecurity entities aimed at protecting the state's
information space. One of the key functions is to
constantly monitor cyber threats: identifying
potential attacks, analyzing malicious software, and
assessing the level of risks for the state information
infrastructure [3]. The center provides 24-hour
monitoring of cyberspace, using advanced big data
analysis and artificial intelligence technologies for
the rapid detection of threats [5]. Thanks to this, the

NCCC can predict the development of attacks and
implement protective measures in a timely manner.

The National Cybersecurity Coordination Center
plays a leading role in protecting the critical
information infrastructure of the state. Security
standards are developed, systems are tested for
vulnerabilities, and modern protective mechanisms
are implemented [4]. Particular attention is paid to
protecting energy, financial, transport, and
communication systems, which are the objects of
the most powerful cyberattacks [3]. In its activities,
the Center is also based on international experience
and standards, which contributes to increasing the
level of infrastructure security [6]. One of the main
tasks of the NCCC is to ensure coordination
between government agencies, the private sector,
academic institutions, and international partners.
The Center coordinates the actions of various
cybersecurity entities to effectively exchange
information on threats, avoid duplication of
functions, and increase the effectiveness of joint
activities [1]. Cooperation with international
organizations (NATO and the EU) is especially
important, which allows Ukraine to adapt best
practices and technologies.

The NCCC is actively engaged in analyzing
current threats and forecasting their development.
To do this, the Center uses big data analysis tools,
artificial intelligence, and machine learning [5].
This makes it possible not only to assess current
trends in the field of cyber threats, but also to create
models for predicting possible attacks in the future.
Such tools are important for strategic planning
and determining priorities in the field of
cybersecurity [7].

Within the framework of modeling the state's
information security as a complex technogenic
system, it is proposed to consider the National
Cybersecurity Coordination Center as the main
management element that affects all components of
the system. The NCCC acts as an integrator and
regulator that ensures coordination between the
components of the system, maintaining its
functional integrity and adaptability to external and
internal threats. In the context of technical
infrastructure, the NCCC must ensure constant
monitoring of all its elements: services, servers,
communication networks and protection systems,
including. The center implements mechanisms for
automatically detecting vulnerabilities and updating
protective equipment, which allows minimizing
risks associated with incorrect settings or lack of
updates. For this purpose, such modern
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technologies as artificial intelligence and big data
analysis are actively used. In organizational
processes, the NCCC plays the role of a strategic
coordinator, ensuring consistency of approaches to
risk management, development of security policies
and incident response planning. The Center
implements training programs to improve the
competence of personnel responsible  for
information security and monitors compliance with
security standards in all sectors. The NCCC pays
special attention to the human factor, as personnel
are an important element in the information security
system. The Center implements standards of safe
behavior, training programs, and mechanisms
for operational user support. Measures are also
taken to prevent internal threats associated with the
activities of insiders or attackers. Thus, the NCCC
plays a critically important role in ensuring
interaction between all elements of the state's
information security system, creating conditions for
its functional stability and effective response to
modern challenges.

Figure 1 shows the structure of the National
Cybersecurity Coordination Center as the main
management element in the complex model of state
information security.

The National Cybersecurity Coordination Center
is located at the center of the system and affects all
its components, ensuring coordination, monitoring
and risk management. The technical infrastructure
(servers, communication networks and protection
systems) is subject to constant monitoring by the
NCCC. The center ensures the identification of
vulnerabilities, the introduction of modern
technologies and control over the stability of
technical protection. Organizational processes
covering risk management, security policy
formation and incident response planning are
coordinated by the NCCC to ensure the integration
of standards and consistency of actions between all
cybersecurity entities. The human factor is an
important component covering personnel training,
security support and monitoring of user actions. The
NCCC ensures the implementation of training
programs, standards of conduct and minimization of
risks associated with human errors. Information
resources such as critical data, communication
channels and classified information are protected
through constant control by the NCCC, which
ensures their preservation and inaccessibility to
attackers. External threats, including cyberattacks,
geopolitical risks, and environmental challenges,
are analyzed and forecasted, and the NCCC

organizes countermeasures against these threats.
Thus, the NCCC plays a key role in forming an
integrated information protection system, ensuring
its adaptability and resilience to modern challenges.

The development of a technological base to
counter post-quantum threats is one of the key areas
of improvement for the National Cybersecurity
Coordination Center. Given the potential danger
posed by post-quantum computing, the NCCC must
adapt existing security systems to new challenges.
This involves the implementation of cryptographic
algorithms that are resistant to quantum attacks,
which will allow protecting critical data even if
traditional encryption methods are broken.
Quantum random number generators that increase
the reliability of encryption keys also need to be
integrated.

As part of the development of self-organizing
and adaptive mechanisms, the NCCC must
implement systems for automatic monitoring and
response to cyber threats based on artificial
intelligence and machine learning technologies.
Thanks to this, the Center will be able not only to
promptly detect and neutralize threats, but also
to adapt existing security policies to changes in the
digital environment. An important component is
the creation of decentralized security networks
based on blockchain technologies, which ensure the
reliability and resilience of systems to external
influences.

The Center should also intensify cooperation
with international partners to exchange experience
in countering post-quantum threats and integrating
the best global practices into the national
cybersecurity system. The legislative framework in
the field of information security needs to be
improved, given the prospects for the development
of quantum technologies and the need to integrate
international standards into national practice. This
involves the creation of regulatory acts aimed at
protecting critical information infrastructure from
new threats, as well as ensuring support for
scientific research in the field of post-quantum
cryptography and quantum computing. Therefore,
the development of the NCCC as a key element
of the state's information security should be aimed
at creating an integrated system capable not only of
confronting modern challenges, but also of adapting
to future threats in the post-quantum world.

The diagram (Figure 2) models the main
processes of implementing the National
Cybersecurity Coordination Center as the main
element of the state cyber defense system.
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Monitoring of cyber threats is carried out by ensured by security audits, vulnerability testing,
analyzing network traffic, detecting anomalies automatic protection updates and integration of
using artificial intelligence and predicting potential blockchain technologies.

threats. Protection of critical infrastructure is

National Cybersecurity Coordination Center (NCCC) Structure

National Cybersecurity @otirdination Center (NCCC)

/

Orgasz rlga Processes II hr?ats
(Risk management rlfy policies, response) {Cyberattacks, geepoll |caTr| S, envirc
echn{cﬂ' lnf as}'ru:ture at ctor
unication ne security systems) (Training, securll’y supp personnel monitoring)

N\

Info! % P! l;I.rgesst:iurl:es
{Critical data, communication :sﬁannels classified information)

Figure 1 — NCCC structure and key elements

National Cybersecurity Coordination Center
Cybersecurity Entities
Coordination

Government Agencies‘ ‘ Private Sector International Partners

Critical
3 Infrastructure

Protection
NCCC

Security Audit

T T

Vulnerability
Threat Information Testing
Exchange G
Automated
Security Updates
—
Block based
Protection

N —]

Y

Figure 2 — NCCC Implementation Model

ISSN 2078-7480. Yecmo i 3axon Ne 1 (92)/2025 131



D. Prokopovych-Tkachenko, V. Zvieriev, 1. Kozachenko. The modern challenge of the digital world
and the role of the National Cybersecurity Coordination Center in ensuring the information
security of the state

Coordination of cybersecurity entities consists in
ensuring interaction between state bodies, the
private sector and international partners to exchange
information about threats. Development of human
resources involves the creation of training
programs, certification of specialists, advanced
training and the formation of an expert environment.
Integration of post-quantum technologies includes
the development of cryptographic algorithms
resistant to quantum attacks, quantum random
number generators and decentralized security
networks. The scheme reflects the relationship
between these components and demonstrates how
the National Cybersecurity Coordination Center
performs the functions of monitoring, analyzing,
coordinating and protecting the state's information
infrastructure.

Thus, the National Cybersecurity Coordination
Center is the main element of the state's
cybersecurity system, which ensures threat
monitoring, protection of critical infrastructure,
coordination of inter-sectoral interaction, and
forecasting of future challenges [1, 2]. Its activities
contribute to the formation of a secure digital
environment that meets modern challenges.

Conclusions

The National Cybersecurity Coordination Center
is a key element of the national cybersecurity
system, ensuring coordination between government
agencies, the private sector and international
partners. An analysis of current trends in the field of
information security indicates the need to improve
mechanisms for monitoring cyber threats, integrate
advanced technologies and develop effective
strategies for responding to cyberattacks. The
introduction of artificial intelligence and big data
analysis allows us to significantly increase the level
of cyber defense, contributing to proactive threat
detection and prompt decision-making. Expanding
the powers of the National Cybersecurity
Coordination Center in the field of protecting
critical information infrastructure requires the
integration of post-quantum technologies and
the development of new cryptographic methods
resistant to attacks by quantum computers. The use
of quantum random number generators and
decentralized security systems based on blockchain
are promising areas for strengthening the state's
information defense. At the same time,
the implementation of these technologies requires
significant financial investments and the creation of

an appropriate regulatory framework that will
regulate their use.

One of the main challenges in the development
of the National Cybersecurity Coordination Center
remains ensuring effective interaction between all
cybersecurity actors. The latest approach involves
creating a centralized platform for exchanging
information about cyber threats, which will ensure
a prompt response to potential attacks and prevent
their negative consequences. Coordination between
the public sector, business and scientific institutions
plays a crucial role in building a sustainable cyber
ecosystem.

Training personnel in the field of cybersecurity
requires special attention, since the shortage of
highly qualified specialists is one of the key factors
limiting the development of an effective protection
system. The implementation of specialized
educational programs, certification of experts and
creation of conditions for continuous professional
development are considered necessary.

Thus, the National Cybersecurity Coordination
Center plays a leading role in ensuring
the information security of the state, but its further
development requires a comprehensive approach.
This includes technological innovations, improving
regulatory frameworks, expanding international
cooperation, and strengthening human resources.
Integration of modern threat analysis methods,
automation of response processes, and adaptation
to future challenges such as post-quantum threats
will allow Ukraine to create an effective and
sustainable cyber defense system capable of
countering modern threats in the digital world.
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CYYACHMHIA BUK/IHK [{IUPPOBOIO CBITY 1 POJIb HAIIIOHATBHOT'O
KOOPIMHALIMHOIO HEHTPY KIBEPBE3NEKHU Y 3ABE3MEUEHHI
IHOOPMALINHOI BE3NEKHU JEPKABU

Cmpimruil po36Umox yuppoeux mexHoso2ii Cmeopioe HOBL MONCIUBOCTI OJisi eKOHOMIUHO20, COYIATLHO20
ma KyIibmypHO20 PO36UMKY, ale B00HOYAC (YopMye Ul YUCAEHHI 3a2po3u, WO He2amusHO 6NAUBAIOMb HA
Hayionanvry Oesnexy oepoicas. Inghopmayitina desnexa depocagu K CKIAOHUK HAYIOHATLHOT be3nexu cmae
20NI0BHUM €NIeMEHMOM 3aXUCTY 810 MAKUX GUKIUKIE CYUacHOCHI, K Kibepamaku, ingopmayiina azpecis ma
nopyuienus  (yHKyionyeaums Kpumuynoi ingpacmpyxmypu. YV yvomy xomwmexcmi Hayionanvuuil
KOOpOUHAyiiHull yeHmp Kibepbesneku 6idicpac KIo408y polb V KOOpOUHAayii, inmeepayii ma ynpaeiinui
3axooamu i3 3abe3neyentst inopmayiunol benexu depicasu.

Hayionanenuii koopounayitinuii yenmp Kibepbesnexku UKOHYE HU3KY SANCAUBUX (DYHKYIN: MOHIMOPUHS
Kibep3acpos, aumaniz cyuyachux menoenyiu y cgepi xibepbesnexku, peacy8anHsi HA THYUOCHMU, d MAKOINC
ynpogaodcennss cmpameziti  3axucmy. Llenmp KOOpOUHYE CRIBNPAYIO MINC OEPIHCABHUMU OpP2aHaAMU,
NPUBAMHUM  CEKMOPOM, AKAOEMIYHUMU YCMAHO8AMU [ MINCHAPOOHUMU napmuepamu. Ocobausumu
Hanpsamamu 1020  OiIbHOCMI €  PO3POONEeHHS CMAHOApmié 3aXucmy Kpumudnoi iHgopmayiunol
iH(hpacmpyKkmypu, npocHo3y8anHs 3a2P03 I CMBOPEHHS ePeKMUBHUX MeXAHIZMIE KIOep3axucmy.

Pozwupenns nosnosadcenv Hayionanonozo koopounayitinoeo yenmpy Kibepoesnexu cynposoodicyemvcsl
BNPOBAONCEHHAM MAKUX CYYACHUX MEXHONO2IU, AK WMYYHUL [HMeleKm, asmomamusayis npoyecié ma
BUKOPUCMAHHSA 8eIUKUX OAHUX OJIA HALI3Y pU3uKie. Llenmp makooic axmuerHo npayioe Hao YOOCKOHANEHHAM
3aK0H00as4ol 6asu, wo pecynoe cgepy KibepOesnexu, 3abe3neuyiouu 2apMoHi3ayilo 3 MINCHAPOOHUMU
cmanoapmamu. Koopounayis mioie cyd’exkmamu Kibepoesnexku oac 3mozy 3meHuumu 0yono8ants Qyukyil i
niosUWUMU eheKMUBHICIb CUCTEMU.

Omoice, Hayionanvnuii xoopounayiunuii yeump Kibepbesneku s61s¢ cob0l  20106HUL  e/leMeHm
sabes3nevenns ingopmayiiinoi besnexu depacasu. Hozo disnbnicms cnpamosana na adanmayiio 00 Cy4acHux
3a2po3, 3MIYHeHHs cmituKocmi Oepicasu 00 Kibepamax ma (QopmyeaHHs 6e3neuHozo IHGOpMayitiHo2o
npocmopy.

Knrouosi cnoea: ingopmayisa, Oesnexa, Kibep3azpo3u, MOHIMOpuHe, iHGpaAcmpykmypa, mexHoioeii,
cmanoapmu.
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