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Annotation. In recent decades, network virtualization has become one of the key
technological trends in telecommunications. It brings new opportunities for effective
management of network resources, increasing productivity and expanding network
functionality. In this article, we will look at the basic principles of network virtualization, its
impact on communication technologies and development prospects in this area.
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The basic principles of network virtualization include several key aspects that
determine how to manage and organize network resources. Among the basic principles of
network virtualization, the following can be distinguished:

1. Software-defined networks (SDN): They are based on the principle of centralized software
network management, separating traffic management from the basic infrastructure[3].

2. Virtual Private Networks (VPNs): They allow you to create isolated virtual networks on top
of a public infrastructure, providing secure access to remote resources.

3. Network Function Virtualization (NFV): Allows you to run network functions on a virtual
infrastructure instead of the traditional use of dedicated hardware.

These principles of network virtualization make it possible to increase the flexibility,
scalability and manageability of the network infrastructure, which becomes especially
important in the context of growing traffic volumes and the introduction of new technologies
such as 5G and the Internet of Things.

The advantages of network virtualization in telecommunications are huge and cover various
aspects of network technologies. The following are the main advantages of network
virtualization in telecommunications:

1. Flexibility and scalability: Network virtualization allows you to quickly and flexibly scale
network resources depending on your needs, which is especially important in the context of
growing data volumes and a variety of services [1].

2. Effective resource management: Network virtualization allows you to optimize the use of
network resources, simplifying the management and deployment of network services.

3. Improved performance and reliability: Network virtualization improves network
performance and reliability by optimizing traffic and providing a more flexible configuration.
4. Lower hardware costs: Using virtualized networks reduces the cost of hardware and
network maintenance, since the same physical resources can be used for different virtual

network functions.
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5. Support for new technologies: Network virtualization contributes to the support of new
technologies such as 5G, the Internet of Things, cloud computing and other innovative
network applications [3].

Thus, network virtualization plays an important role in improving the performance, flexibility
and efficiency of telecommunications networks, making it a key element of modern network
infrastructures.

The impact of network virtualization on communication technologies

- 5G development and network virtualization: Network virtualization facilitates more efficient
use of 5G capabilities, allowing flexible management of network resources, adaptation and
optimization of the network for specific applications and usage scenarios.

- Improving the quality of service and optimizing data traffic: Network virtualization allows
you to improve the quality of service to end users and optimize data traffic based on real-time
and dynamic needs.

- Expanding the capabilities of virtual private networks for corporate clients: Thanks to
network virtualization, virtual private networks (VPNs) are now available to many companies
and organizations, which provide secure and reliable access to corporate resources even
when using public infrastructure.

In general, network virtualization significantly increases the flexibility, scalability and
efficiency of telecommunications technologies, opening up new opportunities for
development and innovation in the field of communications [1].

Challenges and prospects

Challenges:

1. Security: Network virtualization places high security requirements because data
management and transfer takes place in a virtual environment. It is necessary to ensure
protection against threats such as data interception, network traffic manipulation and
unauthorized access.

2. Management: Managing a virtualized infrastructure requires new skills and techniques, as
well as tools for monitoring, configuring, and analyzing network performance.

3. Integration with existing networks: The transition to a virtualized network requires
integration with hardware and software solutions already in use, which can be a difficult task.
The prospects:

1. Development of SDN and NFV: Active development of software-defined networks (SDN)
and virtualization of network functions (NFV) continues to increase the flexibility,
performance and scalability of networks.

2. Use in various fields: Network virtualization will continue to penetrate various fields,
including cloud computing, the Internet of Things, cybersecurity and other areas.

3. Standards development: Standardization in the field of network virtualization will be of
great importance for its successful implementation and wide application [6].

In general, network virtualization provides extensive prospects for the development of more
flexible, secure and efficient telecommunications networks, although there are challenges in
the implementation and use of this technology that require attention and solutions.
Conclusion. Network virtualization is an important direction in the development of
telecommunication technologies. It provides flexibility, scalability and efficiency of the
network infrastructure, allowing companies and communication service providers to adapt
faster to changing requirements and technological innovations. However, the implementation
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and use of network virtualization also involves challenges, including security, management,
and integration with existing networks. It is always important to continue to develop
standards in the field of network virtualization, as well as invest in improving security and
management practices to ensure the successful application of this technology. The continued
focus on these aspects, combined with the potential for innovation and more efficient use of
resources, suggests that network virtualization will continue to play a key role in the future
development of telecommunications technologies
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