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Abstract. Introduction. In today's global digital age, the development and integration of computer networks and
information systems have become vital strategic priorities. As the global economy becomes more dependent on data-centric
operations, secure and scalable IT infrastructures become increasingly important. These infrastructures serve as a foundation for
sustainable technological advancement and inclusive digital growth worldwide. This study explores how contemporary digital
solutions, such as cloud computing, cybersecurity architectures, and intelligent network management, foster international
connectivity, drive digital innovation, and strengthen the resilience of national economies amid ongoing global digital integration.

Purpose. This research primarily seeks to evaluate the strategic potential and practical impact of advancing computer
networks and information systems within the context of global digital transformation. The study emphasizes identifying critical
enablers, challenges, and policy tools that facilitate integration into the global digital ecosystem. Particular focus is given to
adherence to international standards, technological interoperability, and robust cybersecurity measures.

Results. The findings of this research indicate that advanced digital infrastructure plays a crucial role in enhancing
information exchange, fostering innovation ecosystems, and reinforcing economic and administrative resilience. Technologies such
as cloud computing, Al-driven systems, and transnational data networks help overcome technological isolation and encourage
greater participation in the global digital economy. A comparative review of international best practices, particularly those
implemented by leading digital economies, reveals their potential for adaptation in developing and emerging markets.

Conclusions. Modernizing computer networks and information systems is a fundamental driver of sustainable global
integration and achieving digital sovereignty. Overcoming obstacles such as obsolete infrastructure, regulatory gaps, and limited
access to digital competencies requires coordinated action, international collaboration, and alignment with global digital
standards. Ultimately, these efforts will lead to improved service efficiency, stronger cybersecurity, and greater inclusion in the
global digital economy.

Keywords: digital infrastructure management; computer networks; global integration; information systems;
cybersecurity; digital development.

YAK 338:658.012

BypkoBcbka A.l, noktop inocodii (exoHomika), moueHT kadeApd MeHeKMeHTy, 6izHecy Ta
aaMiHicTpyBaHHS, MUKoJ/IaiBCbKUMM HalliOHAJIbHUM arpapHuil yHiBepcuTeT, MuKoJ1aiB, Ykpaina

CTpaTeriyHi nepcneKTUBY yNnpaB/JdiHHA KOMI'IOTEPHUMHU MepeXaMu Ta iHpopManiiiHUMM cuCTeMaMH B
ymoBax nudposoi TpaHcdopmanii Ta iHTerpanii 1o cBiTOBOro KiGepupocropy

AHomayia. Po3gumok i iHmezpayis Komn’iomepHux mepexc ma iH@OpMayiliHux cucmem € OOHUM I3 KAOYOBUX
cmpameziyHUX Hanpsmie 2/106a1b6H020 Yu@dposoz2o npozpecy, W0 Cymmeso 6NAUBAE HA EKOHOMIYHy cmabinbHicmb,
ehekmugHicmov depicasHo20 ynpasaiHHs ma KOHKYPEHMOCNPOMONCHICMb HA MIZCHAPOOHOMY pigHi. B ymosax, koau ceimosa
eKoHoMIika dedasi Ginbwe 6a3yembCsi HA OAHUX, YUPPOBUX MEXHO/I02IAX | a8MOMAMu308aHUX Npoyecax, Kpumu4Hoi eazu
Habysae cmeopeHHsl HadillHoi, 6e3neuHoi ma cymicHoi IT-ingpacmpykmypu. Y docaidxiceHHi po321310aemvcsi BHECOK CYHACHUX
yugposux piwleHb - makux K XMApHi mexHo.02ii, cucmemu Kibepbesneku ma iHmeseKmyaabHe ynpasaiHHs Mepexcamu - y
npoyec inmezpayii do eao06a1bHo20 Yugdposozo cepedosuuia, 3MiyHeHHs Kibepcmitlikocmi depicas ma po3sumok yugposoi
ekoHoMiku. Ocobsusy yeazy npudifeHo cmpamez2itHUM MONCAUBOCMAM KpaiH, WO po38usarmsCs, y 6npoeadiceHHi
iHHOBaYIHUX Yudposux mexHo/02ill, a makoxc n000/AHHI0 KAK108UX BUK/IUKIS, 30Kpema vepe3 sacmapiny iHgpacmpykmypy,
Hecmayy keanigikosaHux kaodpis i3 yugposumu Hasuukamu ma ppazmeHmapHe npasose pez2ya08aHHs. IlopieHaAbHUL aHai3
MidcHapodHozo doceidy nposidHux yugposux depicas ceiduums, wo efhekmueHe ynpasaiHHsa yugdposumu cucmemamu 3Ha4HO
nidsuwye 30amuicms adanmysamucs 00 2106a1bHUX BUKAUKIB, 3a6e3neyye 6e3nepepsHicmb KPUMUYHO 8axcAu8ux npoyecis i
npuckopioe yugposy mpaHcpopmayiro cycninbcmea. PopmysaHHs cyvacHux iH@opmayiliHux cucmem 8i0nogioHo do
MidcHapodHux cmaHdapmise i npuHyunie yugpoeoi 6esneku po32aAs10aemsbCs IK 0CHO8A €MA/1020 MeXHO/102[YHO20 PO38UMKY,
3MIYHEeHHs1 MIXCHapodHo20 cnispobimHuymea ma 3abe3neveHHs Yyugdpoeozo cyeepeHimemy.

Knawuoei cnosea: ynpasiinHsa yugposorw iHgpacmpykmypoio; kKomn'romepHi mepedci; 2a06aabHa iHmMezpayis;
iHpopmayiliHi cucmemu; kibepbesneka; yugposuii po36UMoK.
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Formulation of the problem. In today’s rapidly
digitalizing and interconnected world, computer networks
and information systems have become essential
components of global infrastructure. They support key
operations in finance, international commerce, public
administration, and social interaction. The reliability,
scalability, and security of these systems directly influence
global economic stability, innovation capacity, and
societal security [1].

However, the rapid evolution of digital technologies,
explosive data growth, and increasingly complex IT
architectures present significant challenges to managing
digital infrastructure globally. Escalating cybersecurity
threats capable of undermining governments, disrupting
essential services, and endangering global safety
underscore the urgent need for more sophisticated and
coordinated responses. Effective network management
today demands automation, cloud-native architectures,
Al integration, and robust international cooperation in
cybersecurity [2].

Although international standards and regulatory
frameworks exist, there are still significant disparities in
digital governance. Many nations and institutions struggle
with technology adoption, workforce shortages of digital
skills, and fragmented cybersecurity strategies [3].

These conditions highlight the critical need for a
unified strategic vision in the governance of computer
networks and information systems - one that is grounded
in globally recognized standards, powered by advanced
technologies, and committed to fostering a resilient
cybersecurity culture [4]. Only through coordinated global
efforts can we safeguard the stability, security, and
effectiveness of digital infrastructure in an increasingly
complex and vulnerable digital landscape.

Analysis of recent research and publications. Recent
academic literature has thoroughly explored the evolution
of computer networks and information systems, as well as
their growing strategic significance. Once considered
primarily technical tools for automating manual tasks,
information systems have become core components of
organizational strategy. The emergence of networking
technologies and the proliferation of the World Wide Web
marked a transformative period, repositioning IT from a
supporting function to a strategic enabler of
interorganizational and international collaboration [2].
This progression reflects a paradigm shift in management
- from an emphasis on technical details to aligning IT with
broader business goals and global dynamics.

Digital transformation now extends far beyond
technological enhancements, fundamentally reshaping
organizational structures and operations. It places
technology at the heart of strategic planning, encouraging
innovation, agility, and operational efficiency [5].
Consequently, network management must evolve in
tandem, shifting from a siloed technical activity to a
strategic discipline tightly integrated with organizational
change. The widely accepted definition of digital
transformation as the reconfiguration of business

processes through the widespread use of digital

technologies [4] further illustrates the inseparable
relationship  between technology and strategic
management in the modern context.

Although integrating computer networks and

information systems into the global digital infrastructure
offers substantial benefits, it also introduces significant

complexities and risks. These issues stem from
increasingly  sophisticated supply chains, rapid
technological changes, and inconsistent global

regulations. The increasing number of cyber threats and
the constant evolution of attack methods require
enhanced international cooperation to secure digital
assets and ensure equitable access to the benefits of
digitalization [6]. Additionally, the unequal distribution of
cyber capabilities among nations and organizations
contributes to a widening digital divide that must be
addressed through inclusive strategic planning.

Strategic management in the digital era relies on
established principles and evolving frameworks.
Traditional concepts, such as resource optimization,
competitive positioning, and goal alignment, remain
relevant but must be adapted to the rapidly changing
digital environment. Strategic Information Systems
Planning (SISP) is especially valuable in this context,
offering a comprehensive methodology to ensure
investments in IT infrastructure support long-term
organizational goals [7]. The SISP process involves several
key phases: developing strategic awareness, analyzing the
current state, exploring strategic alternatives, crafting an
actionable plan, and effectively implementing it. Models
such as Porter's Five Forces and the Value Chain are
central to this process, underscoring the importance of
integrating IT strategy with the broader business
landscape. By aligning technology initiatives with
corporate objectives, SISP helps organizations maximize
the value of their digital investments - a necessity in an era
of continuous transformation.

Formulation of research goals. The primary objective
of this research is to identify strategic approaches and
practical solutions for developing and integrating
computer networks and information systems in Ukraine,
in line with global digital progress and integration into the
international digital ecosystem.

To realize this overarching goal, the study pursues the
following specific objectives:

- to analyze the current state, historical
development, and strategic significance of
computer networks and information
systems in Ukraine and globally, emphasizing
their role in driving globalization and digital
transformation;

- to identify the key technological, economic,
organizational, and regulatory factors that
shape the development, deployment, and
strategic governance of these systems in the
context of global digital integration;
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- to examine best practices and strategic
initiatives from leading digital nations in
areas such as digital infrastructure,
cybersecurity, and cross-border information
system integration, considering their
applicability in the Ukrainian context;

- to evaluate the influence of digital
transformation and the integration of
computer networks and information
systems on Ukraine’s socioeconomic
development, including their effects on
public administration, business processes,
education, and cybersecurity.

By addressing these objectives, the research aims to
provide a scientifically grounded framework for advancing
Ukraine’s digital infrastructure and promoting its effective
integration into the global digital landscape, thereby
enhancing national competitiveness and cyber resilience
amid ongoing digital transformation.

Outline of the main research material. In the digital
era, effectively confronting the growing complexities of
cybersecurity threats is a pivotal element in the strategic
management of computer networks and information
systems. Recent statistics reveal a sharp rise in the
financial impact of cybercrime, with global costs projected
to reach unprecedented levels in the coming years [8].
Table 1 presents data illustrating this concerning trend as
reported by multiple sources. This rapid escalation
underscores the critical need for robust cybersecurity
frameworks that can protect organizational resources and
ensure uninterrupted operations. The evolving threat
landscape is further exacerbated by the increasing
sophistication of cyberattacks, many of which now exploit
artificial intelligence, thereby demanding the deployment
of advanced, adaptive security technologies and
strategies.

Table 1 Projected Growth of Cybercrime Costs

Year Projected Global Cost (USD Trillion)
2025 10,5
2024 9,2
2028 13,8
2023 8,0
2027 24,0

Lcepeno: built by the author on the basis of [9]

In the digital era, a core component of strategic
management is addressing the escalating risks posed by
cybersecurity threats. With the financial toll of cybercrime
projected to reach unprecedented levels in the near
future, there is an urgent need for robust, proactive
cybersecurity frameworks. Table 1 illustrates these trends
based on data from multiple sources. As cyberattacks
become more sophisticated, including those that use
artificial intelligence, organizations must adopt advanced
tools and strategies to protect their digital assets and
maintain operational resilience.

Adopting established cybersecurity frameworks is
critical to building a strong security posture. Frameworks
such as the NIST Cybersecurity Framework (version 2.0)
and ISO 27001 offer structured methodologies for
identifying, protecting against, detecting, responding to,
and recovering from cyber threats [10]. NIST CSF 2.0
expands its scope beyond critical infrastructure and
emphasizes governance, establishing it as a benchmark
for cybersecurity maturity. I1ISO 27001 provides an
internationally recognized standard for evaluating and
validating information security management systems.
Other frameworks, such as the CIS Critical Security
Controls and COBIT, provide prioritized actions and
governance structures for comprehensive IT management
[11]. Aligning and customizing these frameworks with

organizational goals and regulatory contexts is vital for
effectively mitigating cyber risk.

In response to Al-enhanced cyber threats, Al-powered
technologies are becoming indispensable in cybersecurity
operations [10]. Al systems excel at anomaly detection,
predictive analytics, identifying the root cause of issues,
and providing automated threat alerts. They can process
vast volumes of network data, allowing them to uncover
subtle patterns that traditional approaches may miss.
Furthermore, Al facilitates automated vulnerability
detection, patch management, and real-time responses to
sophisticated threats, including zero-day exploits and
advanced persistent threats. Investing in and integrating
Al-driven cybersecurity solutions is essential for sustaining
organizational defenses in this dynamic threat
environment.

Global cybersecurity management must also consider
broader governance issues and the need for international
collaboration.  Although various frameworks and
regulations aim to bolster cyber resilience, a lack of
harmonization across jurisdictions creates challenges
regarding compliance and coordination [12]. Diverging
national approaches — such as those rooted in the concept
of cyberspace sovereignty - further complicate
cooperation. A secure global cyberspace requires the joint
efforts of governments, the private sector, and
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individuals, supported by shared norms, legal
agreements, and strategies for collective defense and
information sharing.

The strategic management of computer networks and
information systems must also incorporate emerging
technologies that are reshaping how systems are
developed, deployed, and maintained. Cloud computing,
artificial intelligence, the Internet of Things (loT), and
next-generation networking technologies offer significant
advantages in terms of agility, scalability, and innovation.
Cloud platforms enable flexible resource allocation, Al
enhances automation and analytics, loT devices collect
real-time operational data, and advanced networks
support higher data throughput and lower latency [13].

When adopted strategically, these technologies can
foster operational efficiency, business innovation, and
improved network resilience. For instance, Al-powered
network management systems offer self-healing
capabilities, minimizing downtime and optimizing
performance [13]. Digital transformation, driven by these
tools, enhances communication across supply chains,
supports automated processes, and promotes data-
informed decision-making. This improves competitiveness
and adaptability.

However, integrating such technologies introduces
new security challenges that must be proactively
addressed. Expanding cloud adoption necessitates robust
security and compliance measures. The proliferation of
loT devices increases the attack surface, making networks
more vulnerable [10]. While Al is useful for defense, it also

presents risks, such as model exploitation and the
weaponization of Al technologies. Addressing these
threats  requires  strategic  planning,  adopting
comprehensive security frameworks, implementing
cutting-edge detection systems, and providing regular
training to foster an organizational culture that is security-
aware [14].

Analyzing the digital transformation strategies of
advanced economies provides valuable guidance for other
nations. For instance, Ukraine has achieved a global
ranking of fifth in digital public service delivery [9],
exemplifying its successful digital government initiatives.
Similarly, Greece's Digital Transformation Bible 2020-2025
outlines a comprehensive vision supported by targeted
interventions and measurable objectives. These cases
underscore the importance of political will, coherent
national strategies, and sustained investment in digital
infrastructure as defining traits of successful digital
economies.

Ukraine and other emerging economies are rapidly
advancing in their digital transitions by prioritizing public
sector innovation and service delivery through digital
technologies. Ukraine’s Diia platform is an effective model
of digital transformation for an emerging market [15].
Table 2 outlines Ukraine’s IT sector's key metrics for 2024,
emphasizing its growing role in the global digital economy.
Despite this progress, however, these economies still face
critical challenges, including infrastructure gaps, evolving
cybersecurity needs, and the imperative to harmonize
national systems with international digital standards.

Table 2 Ukraine’s IT Industry Statistics and Rankings (2024)

Ranking/Statistic Value/Rank
Global Ranking in Online Services Index 5th

Global Startup Ecosystem Index Ranking 46th
The Network Readiness Index Ranking 46th
E-Government Development Index Score (out of 1) 0.88
IT Services Export Value (USD Billion) 6,4

Share of IT Services Export in GDP 3,4%
Number of Operating Legal Entities Providing IT Services 9,6k
Number of Active Verified IT Companies 2118
Total Number of IT Specialists 300k

Lcepeno: built by the author on the basis of [13]

Comparing the experiences of leading digital nations
with those of emerging economies like Ukraine makes it
possible to identify best practices and transferable models
for strategic network management and global integration.
Ukraine's digital governance model, for example, has been
proposed as a replicable model for other countries to
follow. Analyzing the common themes and effective
approaches of successful digital economies can provide
valuable guidance for organizations and policymakers
seeking to navigate digital transformation and global
cyberspace integration.

Conclusions. In the context of digital transformation
and integration into global cyberspace, the strategic

management of computer networks and information
systems presents a multifaceted challenge that requires a
comprehensive and adaptive approach. In the global
digital era, these systems are becoming increasingly
strategic priorities, necessitating a shift from purely
technical management to a more holistic perspective that
aligns with broader business objectives and addresses the
complexities of a globally interconnected and threat-
prone environment. Robust cybersecurity measures
informed by established frameworks and increasingly
leveraging Al-powered systems are paramount to
safeguarding digital infrastructure and data. While the
strategic adoption of emerging technologies, such as

10
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cloud computing, Al, and the Internet of Things (loT),
offers significant opportunities for innovation, efficiency
gains, and enhanced resilience, it also introduces new
security considerations that must be proactively
managed.

A comparative analysis of digital transformation
strategies and infrastructure development across leading
and emerging economies — particularly Ukraine's notable
progress in digital public services — provides valuable
insights into best practices and transferable models.
Organizations and policymakers must consider the need
for continuous investment in cybersecurity, strategic
alignment of IT initiatives with business goals, fostering a
culture of digital literacy and innovation, and engaging in

Future research in this rapidly evolving field could
explore several promising avenues. The long-term impact
of artificial intelligence (Al) on network security and
management, particularly the development of
autonomous security systems and the mitigation of Al-
powered cyber threats, warrants further investigation.
The evolution of global cyber governance, including
harmonizing international regulations and establishing
shared normes, is also a critical area for scholarly inquiry.
Additionally, the role of digital infrastructure in promoting
sustainable development and fostering digital inclusion
across diverse economies is a significant and timely
research direction. Continued exploration of these areas
will be essential for navigating the future of computer

international cooperation to address global cyberspace
challenges.

networks and information systems in an increasingly
digital and interconnected world.
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