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Summary. Article explores the transformative power of Agile methodologies in the realm of software 

development, positioning them as more than a project management approach but as a strategic compass for 

navigating the dynamic landscape of the industry. Delving into the core principles of Agile, the abstract will 

examine how this methodology fosters adaptability, collaboration, and iterative progress. By charting a course 

through the dynamic horizons of technological advancements, the article highlights the significance of Agile in 

not only meeting current development challenges but also in anticipating and preparing for future shifts in the 

software landscape. Real-world examples and case studies will illustrate how Agile empowers teams to stay ahead, 

embrace emerging technologies, and deliver software solutions that withstand the test of time. Whether you are 

an Agile enthusiast or exploring new paradigms in software development, this article provides insights into the 

strategic application of Agile methodologies for creating and sustaining dynamic software solutions. 
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Statement of the problem. In the dynamic realm of software development, where 

adaptability is key and innovation is constant, Agile methodologies have emerged as a guiding 

force [1]. Welcome to «Agile Horizons: Charting the Course for Dynamic Software Solutions». 

This article takes you on a concise yet insightful journey into the strategic impact of Agile 

practices on the ever-evolving landscape of software engineering [2].  

Agile is more than a project management tool; it's a philosophy that enables 

development teams to navigate change with finesse. In this brief exploration, we'll delve 

into the core principles of Agile, showcasing its power to not only address current 

challenges but also to anticipate and prepare for the unpredictable shifts that define the 

future of software development. Join us as we uncover how Agile becomes a strategic 

compass, guiding teams towards dynamic, future-proof solutions in a rapidly changing 

technological environment [3]. 

The objective of the work is to provide a comprehensive exploration of the agile 

methodology within the context of software development. It aims to illuminate the evolving 

landscape of software engineering, particularly focusing on the principles, practices, and 

potential horizons that agile methodologies offer. 

Formulation of the problem. Setting the task for this work includes the following 

stages and tasks: 

1. Review of Existing Agile Methodologies: Conduct an analysis of the major agile 

development methodologies, including Scrum, Kanban, and XP, identifying their advantages, 

drawbacks, and areas of application. 

2. Exploration of Agile Principles: Dive into the core principles and values of Agile, 

explaining how they contribute to the creation of flexible and adaptive software development 

processes. 
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3. Development of Adaptive Project Management Strategies: Present project 

management methods based on Agile that enable effective management of changes in 

requirements and accelerate development processes. 

4. Exploration of Trends and Innovations in Agile: Analyze the latest trends and 

innovations in agile development, including DevOps, Continuous Integration/Continuous 

Deployment (CI/CD), and Lean principles. 

5. Application of Agile in Dynamic Development Environments: Discuss specific 

challenges and opportunities for applying Agile in dynamic and rapidly changing software 

development environments, such as startups and research projects. 

6. Discussion of Future Perspectives in Agile: Conduct an analysis of future directions 

in Agile development and anticipated technological innovations that may reshape the paradigm 

of software development. 

7. Practical Recommendations and Real-World Examples: Provide readers with 

practical advice, recommendations, and real-world examples of successful Agile 

implementations in various organizations and projects. 

The article aims to serve as a source of inspiration and guidance for software 

development professionals, project managers, and entrepreneurs seeking to effectively leverage 

Agile principles to create dynamic and innovative software solutions. 

Agile Principles: Fundamentals of Dynamic Development. Agile methodologies 

have revolutionized the landscape of software development by introducing a set of fundamental 

principles that prioritize adaptability, collaboration, and iterative progress. This analysis aims 

to dissect these core Agile principles and examine their profound impact on the development 

process [4–6]: 

1. Iterative Progress: Breaking from Tradition 

Principle: Agile advocates for iterative development cycles over traditional linear 

models. 

Impact: This shift allows teams to respond promptly to changing requirements, 

minimizing the risks associated with long development cycles. Iterative progress fosters 

continuous refinement, ensuring that the end product aligns more closely with evolving 

stakeholder needs. 

2. Customer Collaboration Over Contract Negotiation 

Principle: Agile prioritizes ongoing collaboration with customers over rigid contractual 

agreements. 

Impact: By engaging customers throughout the development process, Agile ensures that 

the end product is a true reflection of user needs. This dynamic collaboration minimizes 

misunderstandings, promotes customer satisfaction, and enables teams to adapt swiftly to 

changing requirements. 

3. Cross-Functional Teams: The Power of Collaboration 

Principle: Agile promotes the formation of cross-functional teams with diverse skill sets. 

Impact: Collaboration across various disciplines fosters a holistic approach to problem-

solving. This interdisciplinary synergy enhances adaptability as teams can seamlessly pivot 

between tasks, optimizing efficiency in response to project demands. 

4. Responding to Change Over Following a Plan 

Principle: Agile values the ability to respond to change rather than strictly adhering to 

a predetermined plan. 

Impact: Embracing change as a natural part of the development process allows teams to 

adapt swiftly to evolving market conditions, technology advancements, and stakeholder feedback. 

This flexibility is crucial for staying competitive and delivering a product that remains relevant. 

5. Embracing Simplicity: Streamlining Development Processes 

Principle: Agile encourages simplicity in design and development processes. 
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Impact: Prioritizing simplicity reduces unnecessary complexity, making the 

development process more manageable and adaptable. Streamlining processes enhances 

efficiency, allowing teams to respond promptly to emerging challenges without being bogged 

down by overly intricate structures. 

6. Continuous Feedback Loops: Iterative Refinement 

Principle: Agile emphasizes the importance of continuous feedback loops for iterative 

refinement. 

Impact: Regular feedback loops enable teams to identify and address issues promptly. 

This iterative refinement not only improves the quality of the end product but also enhances the 

team's ability to adapt and course-correct throughout the development lifecycle. 

The basic principles of Agile collectively create a framework that prioritizes 

adaptability, collaboration, and responsiveness [7]. By embracing these principles, 

development teams can navigate the uncertainties of the ever-changing technological 

landscape, delivering high-quality products that align closely with user needs. 

Anticipation of Change: Agile as a Strategic Decision. Agile methodologies provide 

a framework that facilitates anticipation and adaptation to changes in the industry through 

several key principles and practices [8–11]: 

1. Iterative Development: Agile promotes iterative development with short, time-boxed 

cycles. This allows teams to regularly reassess priorities, respond to feedback, and adapt to 

changing industry conditions. The iterative nature of Agile ensures that the product is 

continually refined based on evolving requirements. 

2. Customer Feedback and Collaboration: Agile places a strong emphasis on customer 

collaboration throughout the development process. Regular interactions with customers provide 

valuable feedback, enabling teams to adjust the product to meet changing market demands and 

preferences. 

3. Flexibility in Requirements: Agile accommodates changing requirements, even late 

in the development process. This flexibility allows teams to respond quickly to shifts in industry 

trends, incorporating new features or modifying existing ones to stay aligned with market needs. 

4. Continuous Planning and Adaptation: Agile encourages adaptive planning over rigid, 

upfront planning. Teams regularly review and adjust their plans based on feedback, lessons 

learned, and changes in the business environment. This ongoing adaptation ensures that the 

project remains aligned with industry dynamics. 

5. Cross-Functional Teams: Agile teams are typically cross-functional, composed of 

members with diverse skills. This enables the team to adapt to a variety of tasks and challenges, 

including those related to emerging technologies, without being dependent on specialized roles. 

6. Regular Inspections and Reflection: Agile ceremonies like sprint reviews and 

retrospectives provide opportunities for teams to inspect and adapt. These events allow the team 

to reflect on what worked well and what can be improved, fostering a culture of continuous 

learning and adjustment. 

7. Early and Regular Delivery of Value: Agile encourages the early and regular delivery 

of valuable increments of the product. This approach allows organizations to respond swiftly 

to changing market conditions, ensuring that valuable features are delivered to customers in a 

timely manner. 

8. Quick Time-to-Market: Agile's focus on delivering working software in short cycles 

results in a quicker time-to-market. This is particularly advantageous in industries where 

technology evolves rapidly, as Agile teams can respond promptly to new opportunities and 

challenges. 

9. Risk Management: Agile's iterative and incremental approach aids in identifying and 

mitigating risks early in the development process. This risk management capability is essential 

for adapting to unforeseen changes in the industry landscape. 
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10. Promotion of a Collaborative Culture: Agile methodologies foster a collaborative 

culture within teams and across the organization. This collaborative mindset helps in sharing 

knowledge, responding to challenges collectively, and adapting to changes more effectively. 

In summary, Agile methodologies provide a set of principles and practices that enable 

teams and organizations to anticipate and adapt to changes in the industry by fostering 

flexibility, collaboration, continuous improvement, and a customer-centric approach. This 

adaptability is crucial for staying competitive in dynamic business environments. 

Strategically leveraging Agile to prepare for future technology trends involves aligning 

Agile principles and practices with proactive measures to anticipate, embrace, and capitalize on 

emerging technologies [12]. Here's a strategic approach [13–15]: 

1. Continuous Environmental Scanning: Establish a culture of continuous monitoring 

of industry trends and emerging technologies. Regularly assess market dynamics, competitor 

activities, and technological advancements. This information serves as input for Agile planning 

sessions. 

2. Cross-Functional Training and Skill Development: Foster a culture of continuous 

learning within cross-functional Agile teams. Provide opportunities for team members to 

acquire new skills and knowledge related to emerging technologies. This ensures that the team 

is well-prepared to adopt and implement new tools and methodologies. 

3. Incorporate Innovation Sprints: Introduce dedicated innovation sprints or time-

boxed periods where teams can experiment with new technologies and ideas. This allows for 

exploration without compromising the ongoing development work and promotes a proactive 

stance towards technological advancements. 

4. Flexible Roadmaps and Backlogs: Maintain a flexible product backlog and 

roadmap that can easily accommodate changes driven by emerging technologies. Prioritize 

features and user stories based on market demands and technology trends, ensuring that the 

product stays relevant. 

5. Engage with Technology Communities: Encourage team members to actively 

participate in relevant technology communities, conferences, and forums. Networking with 

experts and staying connected with industry thought leaders provides valuable insights into 

emerging trends and technologies. 

6. Collaborate with Customers and Stakeholders: Regularly engage with customers 

and stakeholders to understand their evolving needs and expectations. Collaborate on the 

development of a product strategy that aligns with anticipated technology trends, ensuring that 

the product remains competitive. 

7. Prototype and Proof of Concept (PoC): Integrate prototyping and proof of concept 

activities within the Agile development process. This allows teams to quickly validate the 

feasibility and viability of incorporating new technologies before committing to full-scale 

implementation. 

8. Adopt DevOps Practices: Embrace DevOps practices to streamline the integration 

and deployment of new technologies. Automation, continuous integration, and continuous 

delivery enable faster adoption of emerging tools and ensure a smoother transition into 

production. 

9. Regularly Review and Adapt Strategies: Conduct regular strategic reviews to 

assess the alignment of Agile strategies with emerging technology trends. Adjust the 

product roadmap and development plans based on the outcomes of these reviews to stay 

ahead of the curve. 

10. Establish a Culture of Innovation: Nurture a culture that values and rewards 

innovation. Provide incentives for proposing and implementing innovative solutions. This 

cultural aspect encourages teams to actively seek and embrace new technologies that can drive 

business value. 
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11. Create a Technology Radar: Develop a technology radar that visually represents 

the organization's stance on various technologies—what to adopt, what to trial, and what to 

monitor. Regularly update this radar based on industry trends and technological 

advancements. 

By integrating these strategic practices, Agile organizations can not only respond to 

technology trends but actively position themselves to lead in innovation. This approach ensures 

that Agile methodologies serve as a proactive tool for navigating the ever-changing landscape 

of technology. 

Examples and Case Studies.  

I. Agile in Action: Realizing Success through Iterative Progress 

1.1. Project X: Iterative Refinement Leads to Client Satisfaction 

Scenario: An Agile development team undertakes Project X, breaking down the 

complex requirements into iterative cycles. The client is regularly involved in each iteration, 

providing feedback that guides continuous refinement. The result is a product that not only 

meets but exceeds client expectations. 

1.2. Project Y: Adapting to Emerging Requirements 

Scenario: Agile's iterative approach shines in Project Y, where changing market 

demands necessitate quick adjustments. The team, embracing the flexibility of Agile, 

seamlessly adapts the project scope, ensuring the final deliverable remains aligned with 

evolving industry needs. 

1.3. Project Z: Mitigating Risks through Agile Iterations 

Scenario: Faced with unforeseen challenges, Project Z's Agile team leverages iterative 

cycles to identify and address risks promptly. The ability to respond dynamically to emerging 

issues ensures that the project stays on course, minimizing the impact of potential setbacks. 

II. Navigating Challenges: The Agile Advantage in Overcoming Obstacles 

2.1. Team A: Cross-Functional Collaboration for Efficiency 

Scenario: Team A, a cross-functional Agile unit, encounters a complex problem 

requiring diverse skills. The collaborative nature of the team allows for a swift resolution as 

members seamlessly contribute their expertise, showcasing the efficiency and adaptability 

inherent in Agile cross-functional teams. 

2.2. Team B: Open Communication as the Cornerstone 

Scenario: Agile Team B faces communication challenges that could impede progress. 

By fostering open communication channels within the team, issues are addressed transparently, 

preventing misunderstandings and ensuring that everyone is aligned with project goals. 

2.3. Team C: Collective Decision-Making Accelerates Progress 

Scenario: Team C encounters a critical decision point. Embracing Agile's principle of 

collective decision-making, the team engages in collaborative discussions, accelerating the 

decision-making process. This adaptability enables the project to maintain momentum and stay 

on schedule. 

III. Synergy of Iterations and Collective Efficiency 

3.1. Project XYZ: Synergizing Iterations and Team Dynamics 

Scenario: Project XYZ exemplifies the synergy between Agile iterations and 

collaborative efficiency. The iterative development approach aligns seamlessly with the cross-

functional teamwork, creating a harmonious environment where adaptability is not only 

encouraged but is a natural outcome of collective effort. 

3.2. The Modern Advantage: Adapting Swiftly in Agile Realities 

Scenario: In the rapidly changing landscape of software development, Agile teams 

demonstrate the modern advantage of adaptability. The combination of iterative cycles and 

collective efficiency positions these teams to not only navigate challenges effectively but also 

to thrive in the ever-evolving industry. 
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These scenarios provide tangible illustrations of how Agile principles, when applied 

effectively, contribute to the success of projects and empower teams to overcome challenges in 

the dynamic world of software development. 

Impact of Agile on Product Quality.  

Agile methodologies have a profound influence on software quality, revolutionizing 

traditional approaches and emphasizing continuous improvement throughout the development 

process [15]. 

1. Iterative Testing and Continuous Feedback: Elevating Quality Standards 

Analysis: Agile's iterative cycles facilitate continuous testing and feedback, enabling 

teams to identify and rectify issues early in the development lifecycle. This iterative testing 

approach contributes to higher software quality by addressing potential defects at their source 

and ensuring that the end product meets specified requirements. 

2. Customer Collaboration: Aligning Products with User Expectations 

Analysis: Agile's emphasis on customer collaboration ensures a deep understanding of 

user needs. By involving customers throughout the development process, teams can align the 

software with user expectations [16]. This collaborative approach minimizes the likelihood of 

costly rework and enhances the overall quality of the delivered product. 

3. Cross-Functional Teams: A Holistic Approach to Quality 

Analysis: The formation of cross-functional teams in Agile promotes a holistic 

perspective on quality. Instead of compartmentalized testing efforts, teams with diverse skill 

sets work collaboratively, addressing quality from various angles. This cross-disciplinary 

approach contributes to a more comprehensive and robust quality assurance process [16]. 

4. Frequent Deliveries: Real-Time Quality Assessment 

Analysis: Agile's incremental and frequent delivery model allows for real-time 

assessment of software quality. With each iteration, teams deliver functional increments, 

providing opportunities for stakeholders to evaluate and provide feedback [17]. This iterative 

delivery process ensures that any deviations from quality standards are identified early and can 

be promptly addressed. 

5. Adaptability to Changes: Quality Amidst Evolving Requirements 

Analysis: Agile's responsiveness to changing requirements ensures that the software 

remains adaptable without compromising quality. Teams can adjust features and functionalities 

throughout the development process, accommodating evolving needs without sacrificing the 

overall quality of the product [17]. 

Agile methodologies extend beyond short-term gains, fostering the creation of 

sustainable solutions with enduring value [18]:  

1. Continuous Improvement: A Foundation for Long-Term Success 

Analysis: Agile principles promote a culture of continuous improvement. Through 

regular retrospectives and a commitment to learning from each iteration, Agile teams 

continually refine their processes. This dedication to improvement ensures that the software 

development approach evolves over time, contributing to sustained quality and adaptability. 

2. Reduced Technical Debt: Ensuring Long-Term Maintainability 

Analysis: Agile practices prioritize clean and maintainable code. By consistently addressing 

technical debt during iterative cycles, teams prevent the accumulation of legacy issues. This 

proactive approach to software maintenance contributes to long-term sustainability by reducing the 

risk of future disruptions and facilitating easier adaptations to emerging technologies. 

3. Flexibility to Embrace Technological Advances: Future-Proofing Solutions 

Analysis: Agile's adaptability extends to incorporating emerging technologies. By 

fostering a mindset of flexibility, Agile teams can readily embrace technological advancements. 

This future-proofing ensures that software solutions remain relevant and effective in the face 

of evolving industry standards and technological landscapes. 
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4. Enhanced Team Collaboration: Sustainable Productivity 

Analysis: The emphasis on collaboration in Agile promotes sustainable productivity. 

Cross-functional teams working cohesively contribute to long-term success by fostering a 

positive team culture. Sustainable productivity ensures that teams can consistently deliver high-

quality solutions without burnout or diminished morale. 

In summary, Agile's impact on software quality is profound, offering a framework that 

not only elevates immediate project outcomes but also contributes to the creation of sustainable, 

high-quality solutions over the long term. 

Challenges and Solutions: Using Agile Effectively. 

I. Facing Challenges and Overcoming Obstacles when Implementing Agile [19] 

1.1. Resistance to Change: Transitioning Organizational Mindsets 

Challenges: Resistance from team members or stakeholders unaccustomed to Agile 

methodologies. 

Solutions: Implement comprehensive training programs, foster open communication, 

and gradually introduce Agile practices to ease the transition. Highlight success stories to 

demonstrate the benefits of Agile. 

1.2. Scaling Agile for Larger Projects: Maintaining Agility at Scale 

Challenges: Challenges in scaling Agile for larger projects with multiple teams. 

Solutions: Implement frameworks like SAFe (Scaled Agile Framework) or LeSS 

(Large-Scale Scrum), establish clear communication channels, and maintain alignment across 

teams. Regularly review and adapt scaling strategies based on project needs. 

1.3. Balancing Flexibility and Structure: Finding the Agile Sweet Spot 

Challenges: Striking the right balance between Agile's flexibility and the need for 

structured planning. 

Solutions: Emphasize adaptive planning, conduct regular retrospectives for process 

improvement, and utilize tools that facilitate both flexibility and structure, such as hybrid Agile 

methodologies. 

II. Best Practices for Effective Use of Agile in Development [19, 20] 

2.1. Empowering Cross-Functional Teams: Fostering Collaboration 

Best Practices: Form cross-functional teams with diverse skill sets and encourage 

collective ownership. Facilitate open communication and collaboration, ensuring that team 

members actively contribute their expertise to achieve project goals. 

2.2. Implementing Effective Communication: Enhancing Collaboration 

Best Practices: Establish clear communication channels within and between teams. 

Leverage communication tools, conduct regular stand-up meetings, and promote transparency. 

Effective communication enhances collaboration, aligns team members, and mitigates potential 

misunderstandings. 

2.3. Prioritizing User-Centric Development: Involving Stakeholders 

Best Practices: Actively involve stakeholders, including end-users, throughout the 

development process. Regularly gather and incorporate user feedback to ensure the final 

product aligns with user expectations. This user-centric approach enhances product quality and 

customer satisfaction. 

2.4. Continuous Integration and Continuous Deployment (CI/CD): Ensuring 

Software Quality 

Best Practices: Implement CI/CD pipelines for automated testing and deployment. This 

ensures that code changes are regularly integrated, tested, and deployed, reducing the risk of 

defects and enhancing the overall quality of the software. 

2.5. Regular Retrospectives: Promoting Continuous Improvement 

Best Practices: Conduct regular retrospectives to reflect on team performance and 

processes. Use feedback to identify areas for improvement and implement changes iteratively. 

https://doi.org/10.33108/visnyk_tntu2024.0


Oleksandr Psarov 

 

ISSN 2522-4433. Вісник ТНТУ, № 2 (114), 2024 https://doi.org/10.33108/visnyk_tntu2024.02 .......................................... 27 

This continuous improvement cycle is crucial for optimizing Agile processes and achieving 

long-term success. 

2.6. Adaptive Planning: Embracing Change Responsively 

Best Practices: Prioritize adaptive planning over rigid, long-term plans. Continuously 

reassess project priorities and adjust plans based on evolving requirements. This flexibility 

ensures that development efforts remain aligned with the dynamic nature of projects and 

industry demands. 

In navigating challenges and implementing best practices, Agile becomes a powerful 

methodology for achieving effective and sustainable development. By addressing obstacles 

head-on and adopting strategies that promote collaboration, communication, and continuous 

improvement, organizations can leverage Agile methodologies to deliver high-quality software 

in an ever-changing landscape. 

Conclusions. In conclusion, Agile software development emerges as a 

transformative paradigm, reshaping how teams approach, adapt, and excel in the dynamic 

landscape of software creation. By navigating challenges, embracing best practices, and 

fostering a culture of continual improvement, Agile becomes not just a methodology but a 

strategic compass, guiding teams towards sustained success and enduring software 

solutions.  

Agile's power lies not only in its practices but in the mindset it instillsa mindset that 

thrives on change, values collaboration, and champions user-centricity. As we embrace this 

Agile dynamism, we embark on a journey where adaptability, resilience, and high-quality 

outcomes define the essence of modern software development. 
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Резюме. Досліджено трансформаційну силу методологій Agile в галузі розроблення програмного 

забезпечення, позиціонуючи їх не лише як підхід до управління проектами, але й як стратегічний компас 

для навігації в динамічному ландшафті індустрії. Поглиблюючись в основні принципи Agile, 

досліджується, як ця методологія сприяє адаптивності, співпраці та ітерактивному прогресу. 
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Прокладаючи курс через динамічні горизонти технологічних досягнень, підкреслено значення Agile не лише 

у вирішенні поточних викликів розроблення, але й у передбаченні та підготовці до майбутніх змін у 

програмному ландшафті. Реальні приклади і кейси показують, як Agile надає командам можливість 

залишатися на передових позиціях, приймати нові технології та створювати програмні рішення, які 

витримують випробування часом. Незалежно від того, чи ви шанувальник Agile, чи вивчаєте нові 

парадигми у розробленні програмного забезпечення, надано висновки щодо стратегічного застосування 

методологій Agile для створення та підтримання динамічних програмних рішень. Такий підхід дозволяє 

розробникам ефективно реагувати на зміни вимог і оточення, швидко впроваджувати відповіді на 

виявлені проблеми та вдосконалювати продукт під час розроблення. Більше того, Agile стимулює 

залучення зацікавлених сторін у процес розроблення, що сприяє збільшенню розуміння та підтримання 

проекту. Результатом є не лише виготовлення продукту, що відповідає потребам користувачів, але й 

створення партнерських відносин, що сприяють успішному впровадженню програмного рішення. Таким 

чином, Agile визначається не лише як методологія розроблення, але й як філософія, що сприяє постійному 

вдосконаленню й успіху в галузі розроблення програмного забезпечення. Agile також сприяє створенню 

сприятливого середовища для творчості та інновацій. Швидкий оборот спринтів дозволяє розробникам 

експериментувати з новими ідеями, технологіями та підходами без великих інвестицій часу та ресурсів. 

Це сприяє розвитку креативності та підтримує пошук оптимальних рішень для складних завдань. Підхід 

Agile також активно впроваджує принципи прозорості та комунікації. Регулярні зустрічі, такі, як 

щоденні стендапи, сприяють відкритому обміну інформацією та вирішенню можливих конфліктів чи 

непорозумінь у команді. Це сприяє побудові довіри між учасниками проєкту та забезпечує спільне 

розуміння цілей та завдань. Крім того, Agile сприяє розвитку навичок самоорганізації та відповідальності 

в команді. Кожен учасник відчуває свою важливість у процесі розроблення, що спонукає до відданості та 

відповідальності за результат. 

Ключові слова: гнучкі горизонти, стратегічний компас розвитку, динамічні методології 

програмування, адаптивність у розробленні програмного забезпечення, інноваційні технологічні рішення, 

лідерство команди в розробленні, стійкість програмних рішень з плином часу. 

 
https://doi.org/10.33108/visnyk_tntu2024.02.020    Отримано 11.03.2024 

 

 

 

https://doi.org/10.33108/visnyk_tntu2024.02.020

