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INNOVATIVE METHODS OF INFORMATION 

PROTECTION IN COMPUTER NETWORKS 
 

Information protection is a set of methods and means that ensure the integrity, 

confidentiality and availability of information under conditions of influence of 

natural or artificial threats, the implementation of which may cause harm to the 

owners and users of information. 

Enhancing network security is an ongoing battle against evolving threats. It's 

crucial to stay ahead with innovative techniques that safeguard your data and 

systems. Computer networking is the backbone of modern communication, and 

securing it requires a proactive approach. By understanding and implementing 

advanced strategies, you can reinforce your network's defenses and ensure that your 

information remains protected.   

The widespread use of computer technologies in automated information 

processing and management systems has exacerbated the problem of protecting 

information circulating in computer systems from unauthorized access. Information 

protection in computer systems has a number of specific features related to the fact 

that information is not rigidly linked to the medium, can be easily and quickly copied 

and transmitted via communication channels. There is a very large number of 

information threats that can be implemented by both internal and external attackers. 

The main threats to information security are constantly evolving, acquiring 

more complex forms and mechanisms of action. One of the most common threats is 

cyberattacks, in particular DDoS attacks (distributed denial of service attacks), 

which are aimed at overloading a network or server with a large number of requests, 

as a result of which the system becomes inaccessible to users. Such attacks are often 

used for the purpose of blackmail or political pressure. Another form of threat is 

phishing – a method of fraud in which attackers, posing as trusted individuals or 

organizations, gain access to a user's confidential information, such as logins and 

passwords. For the same purpose, malicious software (viruses, trojans, keyloggers) 

is often used, which can damage data, steal personal information, or provide remote 

access to the victim's computer [1]. 

Network information security must ensure not only reliability but also data 

accuracy, since in any application and provision of Internet data, users can use 
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information correctly only when the received or sent data is valid, otherwise such 

information is incorrect. That is, speaking of integrity, it is meant that no one can 

change the data characteristics of the transmitted and collected information without 

permission. Therefore, information cannot be changed, damaged or lost during 

storage or transmission. The main focus should be on protecting the information 

security of the network. 

A separate danger is data leaks through unprotected or poorly protected Wi-Fi 

networks. In public places, attackers can intercept user traffic, read personal data, or 

even replace website pages. This type of threat is especially relevant for mobile users 

who often connect to open networks. At the same time, the human factor plays a 

significant role in information security breaches. Insufficient user awareness, 

neglect of security rules, use of simple passwords, or transfer of logins to third 

parties – all this opens the way for attackers. Social engineering, which is based on 

psychological influence, allows hackers to manipulate people's behavior in order to 

gain access to information or systems. 

Another challenge is the vulnerabilities of Internet of Things (IoT) devices. 

Many of them have weak security or no proper software update mechanism at all. 

This makes them easy targets for attacks, especially when such devices are 

connected to critical infrastructure or contain sensitive information. Given these 

factors, today's information security threats are complex and require constant 

adaptation of defense strategies. 

Innovative methods of information protection in computer networks are 

increasingly based on advanced technologies that allow not only to increase the level 

of security, but also to adapt to new types of threats. One of the most promising 

areas is the use of artificial intelligence and machine learning, which allow you to 

detect anomalies in network traffic and automatically respond to potential attacks. 

Such systems are able to analyze user behavior and detect atypical actions, which 

may indicate an intrusion or data leak. Another promising technology is blockchain, 

which provides decentralized storage and verification of transactions. Due to its 

transparency and immutability of data, this technology makes it virtually impossible 

to forge them, which is especially valuable in conditions of increased risks of 

falsification. 

In the field of authentication, biometric technologies are becoming increasingly 

popular – such as facial recognition, fingerprint scanning, or retinal identification. 

These methods are based on unique physiological characteristics of a person, 

making them significantly harder to forge compared to traditional passwords. 

Another innovative direction is quantum cryptography, which ensures absolute data 



 Formation of innovative potential of world science • 

.  

106  
 

protection by leveraging the principles of quantum physics. In particular, quantum 

key distribution (QKD) protocols guarantee that any interference in the transmission 

of data is immediately detected, ensuring that information remains confidential. 

Finally, the modern concept of Zero Trust Architecture is based on the principle of 

“never trust, always verify.” This means that even internal users must undergo multi-

level verification to gain access to system resources, making unauthorized access 

much more difficult. Together, these approaches create a powerful defense system 

against emerging cyber threats [2]. 

Modern innovative tools and platforms play a key role in ensuring information 

security of computer networks. One such solution is Cisco Umbrella, which 

functions as a cloud-based security platform that provides pre-emptive blocking of 

malicious domains before a connection is established, which significantly reduces 

the risk of phishing attacks and network infection. CrowdStrike Falcon is a next-

generation endpoint protection tool that uses artificial intelligence to detect threats 

in real time, analyze system behavior, and prevent intrusions. IBM QRadar is a 

powerful platform for collecting, analyzing, and correlating security data that allows 

you to quickly respond to incidents by detecting anomalous activity on the network. 

Cloud-based solutions with built-in security features, such as Azure Security Center 

and AWS Shield, are also widely used. These platforms integrate seamlessly into an 

enterprise’s infrastructure, providing protection against DDoS attacks, access 

control, threat monitoring, and enforcement of security policies. They enable 

effective risk management, identification of potential vulnerabilities, and prompt 

response to incidents amid the rapid growth of cyber threats. 

The implementation of innovations in the field of information protection is 

accompanied by a number of serious problems. One of the main ones is the high 

cost of modern technological solutions, which includes not only the purchase of 

appropriate software and hardware, but also constant updating, maintenance and 

adaptation to changes in the cyber environment. To effectively use the latest tools, 

new-level specialists are needed – well-trained information security experts with 

knowledge of quantum technologies, machine learning, blockchain, etc. This 

requires investment in staff training, which is not always affordable for 

organizations with limited budgets. At the same time, without proper training and 

support of qualified personnel, the implementation of even the most modern systems 

may be ineffective or dangerous. 

The need for next-generation specialists is one of the key challenges in 

implementing innovative methods of information protection. Modern threats are 

becoming increasingly complex, and the tools required to detect and neutralize them 
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demand deep technical knowledge and skills, which traditional IT specialists often 

lack. The field of information security requires professionals who are well-versed in 

cutting-edge areas such as artificial intelligence, machine learning, quantum 

computing, blockchain, biometric systems, and cyber hygiene. In addition, 

interdisciplinary training is becoming important – a specialist has not only technical 

competencies, but also an understanding of legal aspects, security standards, risk 

management and user behavior. This creates a need to update educational programs, 

improve the skills of existing employees and develop specialized courses that meet 

the modern requirements of the digital age [3]. 

It is important not only to implement new solutions, but also to constantly 

update and adapt protection strategies in accordance with the emergence of new 

threats, technologies and attack vectors. The cyclical nature of changes in the IT 

sphere requires flexible, adaptive approaches to security, based on the principles of 

proactive risk analysis. Only under such conditions — the integration of innovation, 

human capital, and managerial decisions — can sustainable digital security be 

ensured, both for individual organizations and entire nations, fostering trust in 

digital services, continuity of business processes, and the protection of national 

interests. 
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