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Abstract: In today's interconnected world, wireless data transmission technologies have
seamlessly integrated into the fabric of modern business operations. As reliance on these technologies
grows, so does the imperative to ensure robust cyber security measures. Particularly in the age of
wireless innovations, exemplified by the proliferation of the Internet of Things (IoT), the discourse
surrounding the security of wireless technologies underscores the necessity of comprehending both
established threats and the continuous emergence of new vulnerabilities. This underscores the urgent
need for timely detection and mitigation strategies. While the convenience afforded by wireless data
transmission technologies grants society unprecedented access to information and facilitates the
management of diverse devices, processes, and systems, it also exposes users and modern information
and communication systems (ICS) to significant cyber threats and vulnerabilities. Consequently, there
arises a pressing need to address these challenges comprehensively. This research dissects
contemporary methodologies aimed at restricting access to wireless networks, identifying potential
vulnerabilities, and crafting effective responses to cyberattacks. It delves into various facets of cyber
security, including data encryption, user authentication mechanisms, traffic monitoring protocols, and
anomaly detection algorithms. Furthermore, it delves into the crucial aspect of educating personnel on
wireless security practices, equipping them with threat awareness and incident response capabilities.
Given the dynamic landscape of cybersecurity technologies and threats, this work seeks to establish a
foundational understanding of the security landscape within wireless networks. By doing so, it aims to
outline pragmatic strategies for effectively managing security risks, thereby fortifying the resilience of
modern organizations and safeguarding critical information assets.
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1. Introduction

One of the most widespread impacts of wireless technologies (data transfer networks) is a
combination of factors, which are connected to the “weak” strength of the password and/or lack of
reliable mechanisms of authentication and authorization. This may lead to unauthorized access to the
network and/or confidential data. Some wireless devices use standard passwords or information
exchange protocols that contain vulnerabilities caused by “weak” security/ It makes it difficult to
ensure the required level of security of existing informational resources. It creates a conditional path
for attackers to gain access to the configuration options of the affected network equipment and/or gain
access to sensitive information circulating through the compromised device [1].

The presence of vulnerabilities in network protocols of wireless technologies, such as Wi-Fi or
Bluetooth, is also a serious challenge. Unencrypted or poorly secured networks can be easily attacked.
As a result, attackers will be allowed to intercept data and/or inject their software.

Security vulnerabilities in wireless networks put both business and personal interests at risk.
Effective protection of wireless protection requires awareness of potential threats and the use of
up-to-date measures to prevent possible attacks or data leakage. In a business environment,
unauthorized access to confidential information may lead to leakage of valuable data, disclosure of
commercial secrets, financial losses, or loss of customer trust [6]. Relevant threats may include attacks
on remote access systems, attacks on connected IoT devices, etc. [4].

2. Challenges and Opportunities in Wireless Security

Based on the analysis of the latest trends in the development of IT technologies and
summarizing the results of known security incidents, it is possible to identify several key challenges
and new opportunities that are worth paying attention to:

1. Constant growth in the number of connected wireless devices: integration into average life
IoT, increases the number of devices, which creates new attack vectors and increases IS threats.

2. Expansion of the used frequency band: the introduction of new IT technologies determines
the need for a greater width of the frequency band, while at the same time complicating the principles
of formation of the used signal-code structures and methods of compression of data transmission
channels. The combination of these factors creates prerequisites for the emergence of new security
challenges in the field of administration of existing channel resources and protection of information
circulating (stored) in the respective networks [2].

3. Integration of wireless solutions into the information infrastructure of modern cities. This
field of activity has a very high pace of implementation, and this may become the main prerequisite
for the spread of cyberattacks, which require new, specific (simplicity, expansion, decentralization of
management, low-resource, etc.) security measures [3].

4. Development of innovative cyber protection technologies. The emergence of new
technologies and their mutual integration (for example, bio- and information technologies), provides
opportunities for creating more effective, multi-level cluster systems for monitoring and protecting
information resources and network environments (for example, blockchain with elements of
virtual/augmented reality (VR/AR) or the synthesis of both units and group emulation of their network
behavior within created bot farms, etc.) [8].

Data protection when implementing wireless technologies requires a comprehensive approach.
The main protection strategies should include a wide range of technical and organizational measures.
These measures, combined with proper access management, ongoing monitoring of current processes,
and staff training, are the basic components of a successful wireless security strategy. In this context, it
should be noted that with the widespread use of wireless technologies in finance, especially mobile
banking [7], the issue of wireless communication security is becoming increasingly relevant.
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3. Enhancing Security Measures in Wireless Technology

Network security measures include the use of encryption to protect data transmission over
wireless networks, the implementation of appropriate security protocols (for example, WPA3 in Wi-Fi
networks), and the control and monitoring of network traffic to detect anomalies or possible threats.
Along with this, timely software updates, installation of security patches, and use of virtual private
networks to protect data transmission are important aspects of network security in a wireless
environment [11].

It should be emphasized that the use of wireless networks significantly increases the risk of
access to personal (private) information. In this case, the use of data encryption on devices and during
information transmission via wireless networks is also an integral part of personal data protection [10].
Encryption ensures the confidentiality and integrity of information when it is transmitted over
networks. In addition, an additional step in the preservation of personal data is to limit access to
sensitive information. In this sense, users should carefully monitor and control who and under what
conditions they provide access to their private data.

From the point of view of further prospects for ensuring security in wireless technologies, the
following areas should be highlighted:

1. Quantum cryptography. This direction can significantly change encryption methods
(protocols) and provide proportional protection against quantum computers and new algorithms for
relevant cyber-attacks [5].

2. Integration of artificial intelligence and machine learning (AI/LM) capabilities. The use of
AI/LM capabilities to detect network anomalies (including network behavior anomalies [12, 13]) in
wireless networks and user behavior analysis will allow prompt response to potential threats and/or
minimize the consequences of their implementation.

3. Biometric methods of authentication. The simultaneous use of various biometric features
(fingerprints, face recognition, retina, etc.) can become a standard for secure access to data devices and
important/critical IC control functions).

4. Management of security incidents. The development and implementation of centralized
monitoring systems (including based on the broad involvement of AI, ML, AR capabilities, etc.) and
rapid response to security incidents [9] should provide opportunities for early detection of IS threats
and effective countermeasures against new types of cyber-attacks.

5. Synthesis of new and modification of already existing security protocols, as well as the
emergence of new types of electronic services and methods of interaction (VR, AR, AI, etc.) of users,
both among themselves and when requesting/requesting the necessary information resources.

6. Gradual growth of end-user competencies. Training and increasing the level of
competencies in IS issues among ordinary users should become the main component of basic security
skills, helping to avoid social engineering attacks and phishing [14, 15].

In general, these directions of development in the field of wireless technologies are most likely
to determine the future level of security in the world of wireless solutions, providing more effective
and reliable tools and technologies for the protection of information and the functioning of the
networks themselves.

Ensuring a high level of security in wireless technologies is an important factor in supporting
digital transformation in various sectors of modern society. Security in wireless technology not only
protects data and networks, but also influences innovation, and the development of new industries, and
drives technological progress, making this aspect critical to today's digital world.
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Conclusions

1. Ensuring a high level of IS of wireless technologies not only guarantees the protection of
information and related networks. On the other hand, this also has a crucial importance for stimulating
innovation and the development of new industries. This data protection activity is essential to the
further development of various innovations where wireless technologies become an integral aspect of
our daily lives.

2. The security of wireless technologies requires a combination of technical and organizational
strategies to effectively prevent possible attacks and ensure the required level of integrity and
confidentiality of user data.

3. The development of new information technologies, such as IoT, quantum cryptography,
multi-factor biometric authentication systems, and wide integration of AI/ML and AR/VR solutions,
indicate the need for continuous improvement of existing strategies and security measures in the field
of development and implementation of new wireless technologies.
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Анотація: У сучасному взаємопов’язаному світі технології бездротової передачі даних
бездоганно інтегровані в структуру сучасних бізнес-операцій. Зі зростанням довіри до цих
технологій зростає необхідність забезпечення надійних заходів кібербезпеки. Особливо в епоху
бездротових інновацій, прикладом яких є поширення Інтернету речей (IoT), дискурс навколо
безпеки бездротових технологій підкреслює необхідність розуміння як усталених загроз, так і
постійної появи нових вразливостей. Це підкреслює нагальну необхідність своєчасного
виявлення та стратегій пом’якшення. Хоча зручність, яку забезпечують бездротові технології
передачі даних, надає суспільству безпрецедентний доступ до інформації та полегшує
керування різноманітними пристроями, процесами та системами, вона також наражає
користувачів і сучасні інформаційно-комунікаційні системи (ICS) на серйозні кіберзагрози та
вразливості. Отже, виникає нагальна потреба у комплексному вирішенні цих викликів. У цьому
дослідженні розглядаються сучасні методології, спрямовані на обмеження доступу до
бездротових мереж, виявлення потенційних вразливостей і створення ефективної відповіді на
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кібератаки. Дана робота розглядає різні аспекти кібербезпеки, включаючи шифрування даних,
механізми автентифікації користувачів, протоколи моніторингу трафіку та алгоритми виявлення
аномалій. Крім того, робота звертає увагу на найважливіший аспект навчання персоналу
методам безпеки бездротового зв’язку, оснащення його засобами поінформованості про загрози
та реагування на інциденти. Враховуючи динамічний ландшафт технологій і загроз
кібербезпеки, ця робота спрямована на встановлення базового розуміння ландшафту безпеки в
бездротових мережах. Окреслюються прагматичні стратегії для ефективного управління
ризиками безпеки, тим самим зміцнюючи стійкість сучасних організацій і захищаючи критичні
інформаційні активи.

Ключові слова: бездротові технології, інформаційна безпека, Інтернет речей (IoT),
вразливості, автентифікація, квантова криптографія

Конфлікт інтересів: автори повідомляють про відсутність конфлікту інтересів.
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