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ABSTRACT KEYWORDS

The article examines modern directions of applying artificial intelligence | Artificial intelligence,
(Al) in cybersecurity. Key technologies of machine learning, neural | cybersecurity,
networks, and intelligent data analysis used for threat detection, attack | machine learning,
prevention, and incident response automation are analyzed. Particular | intrusion detection,
attention is given to the advantages, limitations, and future prospects of Al- | threat analysis.
based solutions in the field of information security.

INTRODUCTION

The scientific novelty of this work lies in the systematization of the main directions of artificial
intelligence application in cybersecurity and in clarifying its dual role as both a defensive tool and a
source of new threats, primarily associated with the development of generative technologies.

Today, as the digital transformation of society continues to accelerate, cybersecurity tasks are
becoming critically important. The intensive adoption of cloud technologies, the Internet of Things
(IoT), big data analytics, and decentralized systems leads to a growing number of cyber threats and
increasing complexity of their nature. Classical protection approaches based on the recognition of
known signatures and predefined rule sets are no longer sufficient to adequately counter modern
threats [1].

Modern cybercriminals actively employ automated hacking systems, malware with mutable code
(polymorphic software), and stealth penetration techniques targeting corporate networks. This, in turn,
increases the demand for intelligent security systems capable of adapting to new types of attacks. One
of the most promising directions in information security is the integration of artificial intelligence (Al)
and machine learning technologies [2].

Artificial intelligence is a set of algorithms and software solutions that enable systems to analyze data,
identify patterns, and make decisions without direct human involvement. In cybersecurity, Al is used
for intrusion detection, network traffic analysis, malware identification, and attack prediction [3].
Methods of machine learning and deep learning are of particular importance, as they enable security
systems to train on large-scale datasets and recognize anomalies in user behavior and network
operations. This makes it possible to detect previously unknown threats, including zero-day attacks
[4].

According to research findings, the use of artificial intelligence solutions significantly improves the
efficiency of cybersecurity incident detection, reduces response time, and provides automation of
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security monitoring. Intelligent platforms operate in real time, processing enormous volumes of
security-related information [5].
The development of artificial intelligence in cybersecurity is highly contradictory in nature. On the
one hand, it increases the effectiveness of data protection; on the other hand, it provides cybercriminals
with tools for scaling attacks, automating phishing campaigns, and bypassing threat detection systems.
This situation requires deeper research aimed at ensuring the reliability and transparency of Al models
[6].
The relevance of this issue is determined by the growing number of digital threats, the limited
capabilities of traditional protection methods, and the widespread adoption of Al technologies in
information security.
Modern cybersecurity solutions increasingly incorporate artificial intelligence and machine learning
technologies due to the need to process massive amounts of information, identify complex anomalies,
and automate incident response. The main areas of Al application are presented below.
The most mature direction remains the application of Al in intrusion detection systems (IDS). Machine
learning algorithms analyze network traffic, event logs, and user behavioral patterns, identifying
deviations from established norms.
Unlike traditional signature-based solutions, intelligent systems are capable of detecting previously
unknown threats, including zero-day attacks. The use of deep neural networks, clustering techniques,
and ensemble models enables high efficiency in recognizing different types of network attacks [1].
According to research data, the use of neural networks significantly increases sensitivity in detecting
multifaceted attacks and reduces the number of false alerts [6]. Another widely pacnpoctpanéHHbIit
approach is the analysis and classification of malware using Al. Algorithms examine:

 file signatures;

e behavioral characteristics;

e network activity;

o the internal structure of executable code.
Deep learning helps identify polymorphic and metamorphic viruses that alter their appearance to
bypass security mechanisms [3]. Automating the analysis of malicious samples accelerates incident
response and reduces the workload of Security Operations Center (SOC) personnel.
Methods of natural language processing (NLP) are actively used to detect phishing emails, fraudulent
messages, and fake websites. Artificial intelligence evaluates:

e writing style;

¢ link structure;

e behavioral indicators;

e sender information.
Trained models demonstrate high accuracy in classifying such threats and are capable of blocking
attacks before they are carried out [7].
User and Entity Behavior Analytics (UEBA) is another important area. Al creates behavioral profiles
of users and system entities, identifying deviations from normal activity. Such solutions make it
possible to detect:

e 1insider threats;

e compromised accounts;

e unauthorized access.
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Behavioral analytics is especially effective in corporate networks with a large number of users [5].
Artificial intelligence systems are also used to analyze large-scale threat intelligence flows. Models
examine vulnerability databases, cyber threat reports, and indicators of compromise (IOCs). Based on
the collected information, predictions of possible attacks are generated and recommendations for
protecting the information environment are formulated [4].
Intelligent technologies are being integrated into SOAR solutions (Security Orchestration,
Automation, and Response), enabling:

e automatic search and categorization of incidents;

 threat prioritization;

e activation of predefined response scenarios.
This approach significantly reduces the time required to mitigate the consequences of incidents and
improves the operational efficiency of security monitoring services.

Table 1. Main Areas of Al Application in Cybersecurity

No. Direction

Applied AI Technologies

Practical Purpose

1 Intrusion Detection
Systems (IDS)

MIL, Deep Learning,
clustering

Detection of network
attacks and anomalies

2 Malware Analysis

Neural networks,
static and dynamic

Classification and
detection of malware

analysis
3 Anti-phishing NLP, text Detection of fraudulent
classification emails and websites

4 Behavioral Analytics
(UEBA)

Anomaly detection,
ML

Detection of insiders
and compromises

5 Threat Intelligence

Predictive analytics,

Threat prediction and

Big Data intelligence

6 SOAR Platforms Expert systems,

ML

Response automation

The use of artificial intelligence technologies in cybersecurity significantly improves the protection
level of information systems. The primary advantage of Al is its ability to rapidly process and analyze
large volumes of diverse data in real time, making it possible to quickly identify cyber threats and
minimize the risk of information security incidents.

Particular value lies in intelligent solutions capable of detecting previously unknown types of attacks,
including zero-day vulnerabilities. Unlike traditional signature-based approaches, machine learning
and deep learning models identify behavioral deviations using statistical and analytical models of user
and system activity.

Artificial intelligence contributes to the automation of monitoring and incident response procedures.
The implementation of intelligent solutions such as SOAR and SIEM systems integrated with Al
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components reduces the workload of information security specialists and significantly decreases
response times to cyber threats.

Another important advantage is the ability of systems to self-adjust. Machine learning models are
capable of improving their algorithms based on continuously incoming data about new threats, leading
to greater anomaly detection accuracy and a reduction in false positives.

As a result, the implementation of Al enhances the preventive capabilities, efficiency, and reliability
of cyber defense systems, making this technology a fundamental component of progress in the field
of information security.

However, the use of Al is not without challenges. A critical risk remains the vulnerability of machine
learning models to adversarial attacks, methods in which hackers intentionally manipulate input
parameters to deceive detection systems.

One of the major obstacles is the dependence of Al system performance on the reliability and
completeness of training data. Corrupted or incomplete datasets can reduce the accuracy of threat
detection and increase the number of false alerts.

Another challenge is the low transparency of decisions generated by complex machine learning
models. This factor complicates the verification of system reliability and makes it difficult to interpret
the reasons behind the activation of security mechanisms.

In addition, deploying Al-based solutions requires significant computational resources, financial
investment, and qualified personnel, which slows their widespread adoption. A particularly serious
threat is the potential misuse of Al technologies by hackers, for example for automating attacks,
creating phishing campaigns, or searching for vulnerabilities.

Overall, the successful implementation of Al in cybersecurity is impossible without addressing
technical, managerial, and ethical barriers.

The breakthrough in generative artificial intelligence has become one of the most significant
technological advances of the last decade, profoundly influencing the field of cybersecurity. Modern
generative systems, such as Generative Adversarial Networks (GANs) and Large Language Models
(LLMs), are capable of generating text, images, audio files, and even functional code that are nearly
indistinguishable from authentic content. These technologies are used both for defensive purposes,
such as simulating cyberattacks, identifying vulnerabilities, and automating incident response, and for
offensive purposes, creating new forms of digital threats.

Of particular concern is the use of generative Al to scale phishing campaigns. Language models can
generate personalized and stylistically convincing emails and messages, increasing the effectiveness
of social engineering to previously unattainable levels. In addition, deepfake technologies based on
GANs make it possible to forge voices, video recordings, and biometric data, threatening the reliability
of remote identification systems and banking transactions.

Furthermore, generative Al is used by cybercriminals to develop malicious software code, search for
vulnerabilities, and automate attack scenarios. This lowers the barrier to entry into cybercrime and
accelerates the development of new hacking tools. Another serious issue is the generation of
disinformation and automated information attacks targeting social, political, and economic systems.
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Table 2. Threats Associated with Generative Al
No. Type of Threat Description of Generative Potential Consequences

Al Application

1 Automated

Generation of personalized

Credential theft,

Phishing emails and messages financial losses
2 Deepfake Forgery of video, Fraud and authentication
Attacks audio, and biometrics bypass

3 Malicious Code
Generation

Creation of exploit
scripts and malware

Acceleration of attack
development

4 Social
Engineering

Imitation of business
correspondence and
communication

Compromise of
organizations

5 Disinformation
Campaigns

Mass generation of
fake content

Reputational and
political damage

6 Automated
Vulnerability Search

Analysis of code and
infrastructure

Preparation of targeted
attacks

Artificial intelligence is currently one of the key drivers transforming cybersecurity systems. Its
application significantly improves the effectiveness of detecting and preventing cyberattacks,
automates monitoring and incident response processes, and enables real-time analysis of large
volumes of data. The use of machine learning and deep learning methods contributes to the detection
of previously unknown threats, including sophisticated multi-stage and zero-day attacks.

The author gained practical experience using intelligent interfaces for interacting with information
systems while working on projects related to voice control of an operating system and web browser,
as well as during the development of extensions for automatic email processing. Experiments with
such solutions made it possible to study aspects of authentication, access control, and data
confidentiality in voice and Al-assisted systems. The obtained results emphasize the importance of
integrating behavioral analytics mechanisms, command control, and user activity monitoring when
implementing intelligent automation systems, which corresponds to current trends in the development
of artificial intelligence in cybersecurity.

At the same time, the implementation of Al is associated with certain risks and limitations. These
include vulnerability to adversarial attacks, dependence on the quality of training data, significant
integration costs, and difficulties in interpreting model behavior. A particular challenge lies in the
dual-use nature of these technologies: generative Al and automated tools may be exploited by
cybercriminals to create new forms of cyber threats.

The analysis has shown that further progress in the field of artificial intelligence for cybersecurity
requires the development of transparent and reliable models, improved behavioral analytics,
integration with threat prediction systems, and enhancement of the legal framework. Consequently,
Al is becoming a key component of modern information security, while its rational and secure
application represents one of the highest priorities for scientific research and practical cyber defense.
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