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INTERNATIONAL EXPERIENCE IN DEVELOPING FUTURE IT SPECIALISTS’
PROFESSIONAL COMPETENCE IN THE CONTEXT OF SUSTAINABLE DEVELOPMENT

The article synthesizes international experience (2020-2025) in developing the professional competence of prospective
IT specialists within sustainable development. The study integrates a theoretical review of scholarly sources with content
analysis of publicly available descriptions of degree programs, courses, and institutional initiatives, and applies comparative
pedagogical analysis to purposively selected cases in North America, Europe, and Asia (e.g., MIT, Stanford, Cambridge, ETH
Zurich, TU Delft, NUS, the University of Tokyo). The comparison identifies transferable patterns and region-specific emphases:
interdisciplinary integration of computing with humanities and social sciences; project- and challenge-based learning focused
on real sustainability problems, early engagement in research and capstone projects; institutional support through laboratories/
centers and partnerships with industry and civic stakeholders, internationalization via joint programs and virtual mobility,
and systematic development of soft skills, ethical reasoning, responsible computing, and accountability for digital solutions’
societal impact. The findings show that sustainability is most effectively embedded not as a standalone «add-ony» course, but as
a cross-cutting component of curriculum content and program organization, aligned with assessment tools (rubrics, portfolios,
expert review, and project defenses) that evaluate technical quality alongside environmental, social, and ethical impacts of
student products, and make learning outcomes traceable across modules. The results can support modernization of Ukrainian
IT programs by adapting reproducible mechanisms (interdisciplinarity, project-based learning, research tracks, partnerships)
and by refining a competency assessment framework for sustainable development in IT education.

Key words: curriculum integration, IT education, sustainability mainstreaming, project-based learning, interdisciplinarity,
responsible computing.

(cmamms nodana mMogoI OpuUciHay)

The development of professional competence in prospective IT specialists is a global educational challenge,
requiring synthesis of international experience to identify effective approaches adaptable to national systems and
sustainable development goals. International practice demonstrates diverse training models shaped by educational
traditions, economic priorities, technological maturity, and sociocultural contexts.

In 2020-2025, IT education has increasingly focused on innovative pedagogical solutions that develop both
strong technical skills and awareness of IT’s role in supporting sustainable development. Key trends include interdis-
ciplinary integration of computer science with the humanities and social sciences; project-based learning grounded
in real sustainable development problems; close industry collaboration; internationalization via virtual mobility and
joint programs; and stronger attention to soft skills, ethical reasoning, and social responsibility.

The purpose of the article is to synthesize and systematize international experience in developing the professional
competence of prospective IT specialists in the context of sustainable development, as well as to identify key trends
and reproducible educational mechanisms for integrating sustainability into IT education for subsequent adaptation
within national educational programs.

Objectives of the article: to analyze key trends in international IT education regarding the integration of technical
training with a sustainable development orientation; to compare dominant models/practices of IT specialist training
and approaches to incorporating sustainability topics into educational programs; to identify the most effective
mechanisms for developing professional competence in the context of sustainable development; and to formulate
generalized conclusions on how sustainable development is implemented systematically within educational
programs.

Research methods included theoretical analysis and synthesis of scholarly sources and descriptions of
educational practices; comparative pedagogical case analysis; content analysis of publicly available information
on programs, courses, and initiatives; purposive sampling of universities to identify reproducible mechanisms for
integrating sustainable development into IT training; and systematization and classification of the mechanisms
identified.

Universities were selected purposively to capture transferable practices. The sample prioritized institutions with
strong international standing in computer science and engineering and with formalized initiatives (courses, centers,
or programs) that explicitly emphasize sustainability, ethics, societal impact, or responsible computing. Only cases
with sufficiently detailed, publicly accessible information on curricula and learning formats were included to enable
valid cross-case comparisons. To reduce regional bias, the selection spans multiple regions and educational models
and reflects varied competency-development mechanisms, including interdisciplinarity, project-based learning,
research tracks, industry and civic partnerships, and impact-oriented evaluation of digital solutions.

The Massachusetts Institute of Technology (MIT) is widely regarded as one of the pioneers in developing
innovative approaches to IT education that incorporate the principles of sustainable development. MIT’s computer
science curriculum includes required coursework on technology ethics, the social impact of computing, and the
sustainability of digital systems, delivered through the Social and Ethical Responsibilities of Computing (SERC)
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program. A distinctive feature of MIT’s approach is its emphasis on research-oriented learning, whereby students
are engaged from the early years of study in authentic research projects with practical relevance to addressing global
challenges.

The “Computing & Society Community of Research” within MIT’s Computer Science and Artificial Intelligence
Laboratory (CSAIL) focuses on understanding and shaping the interplay between computational systems and society
by drawing on engineering and computer science, as well as public policy research [1].

MIT actively advances an interdisciplinary approach through dual-degree programs that combine computer
science with economics, biology, ecology, and sociology. The MIT Media Lab is a distinctive example of
integrating technological research with art, design, and the social sciences [2, 3]. Students work on projects at
the intersection of technology and the humanities, developing innovative solutions for education, healthcare,
environmental sustainability, and social justice. MIT’s assessment system emphasizes not only technical
knowledge, but also students’ capacity for critical thinking, creative problem solving, communication skills, and
social responsibility.

Stanford University has developed an innovative model through the Hasso Plattner Institute of Design (d.school),
founded in 2004 by Professors David Kelley and Bernard Roth, which integrates design-thinking methodologies into
information technology (IT) education [4]. Students study not only the technical aspects of software development,
but also user research methods, prototyping, testing, and iterative product development. The d.school serves as a hub
for innovators at Stanford, where students and faculty from engineering, medicine, business, law, the humanities,
the natural sciences, and education collaborate to address complex global challenges [5]. A distinctive feature of
Stanford’s approach is its close engagement with Silicon Valley, which provides students with access to internships,
mentorship programs, and startup incubators.

The University of Cambridge delivers the Computer Science Tripos (CST) undergraduate program, which
combines rigorous mathematical training with intensive engineering and research practice. The contemporary
structure of the program — Part IA, Part IB, Part II, and the optional Part III — integrates mathematical disciplines
with the core of computer science. Students study algorithm theory, data structures, digital electronics, operating
systems, and software engineering [6, 7].

A distinctive feature of Cambridge’s approach is the supervision system, which involves individualized work
between students and academic staff. This format enables learning to be tailored to students’ personal interests
and supports the development of research competencies. At the same time, the program includes practice-oriented
courses and team projects in which students design and test real-world software solutions [7].

Although the program does not include a separate mandatory course on “digital human rights,” the department
actively supports interdisciplinary research spanning Al ethics, human-machine interaction, and issues of
technological accountability. These themes are addressed through elective courses (e.g., Interaction with Machine
Learning) and through the research agenda of the Learning and Human Intelligence group, which focuses on the
ethics, explainability, and societal impact of technologies [7, 8]. Overall, the Cambridge model combines a strong
theoretical foundation with an innovative research culture oriented toward the social responsibility of IT.

The Swiss Federal Institute of Technology (ETH Zurich) has developed a distinctive model through the Future
Cities Laboratory, where IT students collaborate with architects, urban planners, and environmental scientists to
design technological solutions for sustainable cities [9]. The program encompasses projects in smart transportation,
energy-efficient buildings, waste management systems, and environmental monitoring. A hallmark of the Swiss
approach is close integration with industry through cooperative education schemes, in which students spend
semesters in technology companies, working on real-world projects.

The University of Toronto (Canada) has established the Vector Institute for Artificial Intelligence, founded in
2017, which places strong emphasis on the ethical dimensions of artificial intelligence (AI) and machine learning
[10]. Students study not only the technical foundations of Al, but also algorithmic fairness, decision transparency,
privacy protection, and the social impact of automation. The curriculum includes required coursework in the
philosophy of technology, law and data ethics, and the sociology of digital technologies. A distinctive feature of the
Canadian approach is a sustained focus on multiculturalism and inclusivity, reflecting the country’s demographic
context.

European experience is characterized by a systematic approach to integrating sustainable development principles
into IT education through pan-European initiatives and programs. The Erasmus+ Digital Education Action Plan
(2021-2027) outlines strategic priorities for the digital transformation of education while incorporating the principles
of the green transition and social inclusion [11]. European universities are actively developing joint IT curricula
that include modules on digital ethics, green software development, and technologies for sustainable development.

The Technical University of Munich (TUM) has developed the “Sustainable Software Engineering” program,
which integrates software life-cycle principles with environmental sustainability requirements. Students study
methods for assessing the energy consumption of software, techniques for optimizing code to reduce its carbon
footprint, and principles for designing energy-efficient algorithms. The program includes practical projects focused
on developing software for energy system management, environmental monitoring, and resource optimization [12].

The KTH Royal Institute of Technology in Stockholm has introduced the concept of “Digital Sustainability,”
encompassing the technical, social, and economic dimensions of digital technologies. Its educational offerings
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include courses in the digital economy, social entrepreneurship, technologies for development, and inclusive
design. A distinctive feature of the Swedish approach is its emphasis on social innovation and entrepreneurship with
societal impact. Students develop startups aimed at addressing social and environmental challenges through digital
technologies [13].

Delft University of Technology (TU Delft) in the Netherlands is advancing initiatives in the field of Sustainable
Information and Communication Technologies (Sustainable ICT). The university positions itself as a climate-
action—oriented institution and implements measures aimed at achieving energy neutrality. Within the Sustainable
ICT Initiative, TU Delft conducts research on energy-efficient data centers, energy-efficient 5G communications,
and the development of energy-aware code. A distinctive feature of TU Delft’s approach is its focus on designing
battery-free, less polluting, and more sustainable Internet of Things systems [14].

Aalborg University (Denmark) has implemented a “Problem-Based Learning” (PBL) model in IT education
oriented toward addressing real-world sustainable development challenges. Students work in interdisciplinary
teams on semester-long projects that integrate technological innovation with social and environmental needs. These
projects include the development of smart-city systems, platforms for the circular economy, technologies supporting
the energy transition, and digital solutions for agriculture [15].

Asian practice is characterized by a strong emphasis on technological innovation and close collaboration with
industry. The National University of Singapore (NUS) has developed the “Computing for Social Good” program,
which integrates the social sciences with computing technologies. Students examine applications of artificial
intelligence in healthcare, education, urban development, and environmental sustainability. A distinctive feature
of the Singaporean approach is the treatment of the smart city as a living laboratory for testing technological
innovations. Students engage in real-world projects in smart transportation, energy management, e-government, and
citizen-oriented digital services [16].

The University of Tokyo is one of the leading centers shaping an educational model grounded in the “Society
5.0” concept, proposed by the Japanese government as a strategic response to the challenges of the digital era. The
concept envisions the creation of a “super-smart society” in which cyber-physical systems, artificial intelligence,
big data, the Internet of Things (IoT), and robotics are integrated to address complex societal problems — from
demographic aging to the sustainable development of cities [17, 18]. In the university’s educational policy, this
has been reflected in the implementation of interdisciplinary programs that combine technical disciplines with
courses in ethics, sociology, and the humanities. This approach enables future engineers and researchers not only
to master advanced technologies, but also to critically reflect on their impact on society and on cultural values that
traditionally play an important role in Japan’s civilizational model of development. A particularly important role is
played by the university’s collaboration with leading technology companies, including the H-UTokyo Lab project
implemented jointly with Hitachi Corporation to advance research on Society 5.0 and sustainable innovation-driven
growth [17].

At the same time, China’s Tsinghua University exemplifies its own educational strategy for integrating
technological innovation into the response to global societal challenges. The university’s “Artificial Intelligence for
Social Good” initiative is oriented toward developing solutions that apply artificial intelligence to advance the UN
Sustainable Development Goals. The program spans multiple directions, including machine learning for medical
diagnostics, computer vision for environmental monitoring, natural language processing for educational platforms,
and the development of policies for the safe and ethical deployment of Al [19, 20]. A key feature of the Chinese
model is the combination of a strong scientific base with large-scale government investment and partnerships
with technology corporations, which facilitates the rapid translation of research outputs into socially meaningful
innovations. As a result, Tsinghua is emerging as one of the influential centers in the global discourse on Al as
a tool for humanitarian progress, aligning China’s technological capacity with international standards of ethical
governance [20].

An analysis of international experience makes it possible to identify several innovative approaches that
demonstrate high effectiveness in developing the professional competence of IT specialists. The “Liberal Arts +
Computer Science” model, which is widespread in U.S. universities, combines rigorous technical training with
a broad liberal arts education. In addition to programming and algorithms, students study philosophy, history,
literature, and the arts. This integration supports the development of critical thinking, creativity, communication
skills, and cultural literacy [21].

The “Co-operative Education” model, widely used in Canada and Germany, is based on alternating academic
semesters at the university with work placements in companies. Students typically spend 16-20 months in paid
practical training, contributing to real-world projects. This structure strengthens the link between theory and practice,
supports the development of professional skills, and facilitates early networking with potential employers [22].

The “Capstone Projects” approach is widely employed across universities worldwide, including those in
Scandinavia, and involves completing a substantial final-year project that integrates the knowledge and skills
acquired throughout the program. For example, Aalborg University in Denmark aktuBHO applies a Problem-Based
Learning (PBL) model, in which students undertake semester-long projects in collaboration with industrial partners
and civil society organizations [15]. Working in teams, students demonstrate not only technical competence, but
also project management capability, communication skills, and the ability to present results effectively.
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The concept of “Social Innovation Labs” is being advanced across universities worldwide, including in Asian
higher education institutions. For example, the National University of Singapore has developed the “Computing for
Social Good” program, in which students work in interdisciplinary teams on projects related to healthcare, education,
and environmental sustainability [16]. Such approaches foster social responsibility and a deeper understanding of
the role of technology in societal development.

Comparative analysis of international experience reveals both common trends and distinct strategic emphases in
developing IT specialists’ professional competence. Across regions, shared priorities include project-based learning,
strong industry collaboration, interdisciplinarity, and the cultivation of soft skills and social responsibility. Differ-
ences are mainly strategic: U.S. universities more often emphasize entrepreneurship and innovation; European
institutions place greater weight on social responsibility and sustainable development; and many Asian universities
prioritize technological leadership and deep integration with industry.

Effective practices include mentorship systems in which experienced professionals guide students’ specializa-
tion choices, career development, and professional adaptation. The “learning by teaching” approach, where senior
students support junior peers, also proves valuable by strengthening leadership and instructional skills. Integrating
research into education further enhances competence by engaging students in generating new knowledge and tech-
nologies.

Overall, successful IT education models balance rigorous theoretical foundations with practical skill formation,
connect technical disciplines with the humanities and social sciences, and maintain active partnerships with indus-
try and the public sector. Program flexibility, rapid responsiveness to technological change, personalized learning
pathways, and the development of lifelong learning skills are also critical.

Conclusions. An analysis of practices at leading universities indicates that the integration of sustainable devel-
opment into IT education is most often achieved not through a standalone “add-on” course, but through a sys-
temic combination of content-related and organizational-pedagogical mechanisms embedded within educational
programs. The most effective mechanisms for developing the professional competence of prospective IT specialists
in the context of sustainable development include interdisciplinary modules, project-based learning (PBL), early
engagement in research, partnerships with industry and social stakeholders, and the incorporation of “responsible
computing” components (ethics, responsibility, and the societal impact of digital solutions). A common trend across
the cases reviewed is the growing role of institutional support through the establishment of centers, laboratories, or
cross-faculty initiatives that ensure continuity of change, accumulation of learning resources, coordination of pro-
jects, and scaling of successful practices. Effective competency development is associated with a shift from declar-
ative inclusion of sustainability themes to engagement with authentic problems, where students must analyze con-
text, constraints, risks, and impact metrics, and justify technical decisions. A further hallmark of mature approaches
is alignment between learning content and assessment tools, including rubrics, portfolios, project defenses, and
expert review, which make it possible to evaluate not only technical correctness but also the socio-environmental
and ethical dimensions of digital products.

The results confirm the relevance of adapting international experience for Ukrainian educational programs by
selecting reproducible mechanisms rather than replicating individual courses. Priority steps include modernizing
disciplinary content, strengthening interdisciplinarity, implementing PBL and research tracks, and formalizing col-
laboration with industry and communities.

Future research should focus on developing a coherent framework for assessing sustainable development com-
petencies in IT education and on empirically validating the effectiveness of the proposed mechanisms on a sample
of Ukrainian higher education institutions.

Bibliography:

1. Mengi G. Accessible and individualized learning: MIT computer science and artificial intelligence laboratory (CSAIL) cambridge,
MA. XRDS: crossroads, the ACM magazine for students. 2023. Vol. 29, no. 3. P. 58-59. URL: https://doi.org/10.1145/3589653 (date
of access: 18.02.2026).

2. Brand S. The media lab: inventing the future at MIT. New York, N.Y : Viking, 1987. 285 p.

3. Roach, R.; Sneiderman, L. D. MIT’s media lab. Diverse Issues in Higher Education. 2000. Vol. 17(1). P. 34. URL:
https://search.proquest.com/openview/647df3c89d8bef0f37¢7a0e7d6d8452¢/1.pdf?pq-origsite=gscholar&cbl=27805 (date of
access: 18.02.2026).

4. Hasso Plattner Institute of Design (Stanford d.School). InfluenceWatch : Be6-caiit. URL: https://www.influencewatch.org/organ-
ization/hasso-plattner-institute-of-design-stanford-d-school/ (date of access: 18.02.2026).

5. Stanford d.school. Hasso Plattner Institute of Design Programme Information. URL: https://dschool.stanford.edu/ (date of access:
18.02.2026).

6. Course overview | department of computer science and technology. Department of Computer Science and Technology |. URL:
https://www.cst.cam.ac.uk/admissions/undergraduate/course-overview (date of access: 18.02.2026).

7. University of Cambridge, Department of Computer Science and Technology. URL: https://www.cst.cam.ac.uk/teaching (date of
access: 18.02.2026)

8.  Learning and Human Intelligence Group. Research themes: ethics of Al in education, human-centred Al. Department of Computer
Science and Technology, University of Cambridge. URL: https://www.cst.cam.ac.uk/research/lhi (date of access: 18.02.2026)

9. Schmitt G. The future cities laboratory. DisP — the planning review. 2012. Vol. 48, no. 3. P. 64-67. URL: https://doi.org/10.1080/
02513625.2012.759354 (date of access: 18.02.2026).

92



Bumyck 109°2026 Cepis 5. Ilenaroriuni Hayku: peaiii Ta NEpCIIEKTHBU

10.

11.

12.

13.

14.

15.

16.

17.
18.
19.
20.

21.

22.

10.

11.

12.

13.

14.

Sposini F. M., An A. Canada Al day. KDD ‘25: the 31st ACM SIGKDD conference on knowledge discovery and data mining,
Toronto ON Canada. New York, NY, USA, 2025. P. 6259-6260. URL: https://doi.org/10.1145/3711896.3737677 (date of access:
18.02.2026).

Vuorikari R.; Kluzer S.; Punie Y. DigComp 2.2: The Digital Competence Framework for Citizens: With new examples of knowl-
edge, skills and attitudes. Luxembourg: Publications Office of the European Union, 2022. EUR 31006 EN. JRC128415. ISBN
978-92-76-48882-8. DOI: 10.2760/115376. URL: https://op.europa.eu/en/publication-detail/-/publication/50c53c01-abeb-11ec-
83el1-01aa75ed71al/language-en (date of access: 18.02.2026).

Sustainable software engineering: reflections on advances in research and practice / C. C. Venters et al. Information and software
technology. 2023. P. 107316. URL: https://doi.org/10.1016/.infsof.2023.107316 (date of access: 18.02.2026).

Forsberg, C. Space Use Efficiency through Occupancy Monitoring Technologies: A Case Study at KTH Royal Institute of Tech-
nology : master’s thesis. KTH Royal Institute of Technology, 2025. URL: https://www.diva-portal.org/smash/get/diva2:2004895/
FULLTEXTO!.pdf (date of access: 18.02.2026).

Delft University of Technology (TU Delft). Climate Action Programme lecture: “Sustainable ICT: Call for action!”. 12 Septem-
ber 2024. URL: https://www.tudelft.nl/evenementen/2024/climate-action-programme/climate-action-programme-lecture-sustain-
able-ict-call-for-action (date of access: 14.02.2026).

Problem-based learning in pedagogic tertiary education: european context through denmark environment / A. Roliak et al.
Independent journal of management & production. 2021. Vol. 12, no. 3. P. s071-s084. URL: https://doi.org/10.14807/ijmp.
v12i3.1521 (date of access: 18.02.2026).

Chang, M. W. National University of Singapore. Singapore, in collaboration with reviewer YI. https://sms.math.nus.edu.sg/sms-
medley/Vol-12-2/Number%20theory%20and%20the%20design%200f%20fast%20computer%20algorithms(CT%20Chong).pdf
(date of access: 14.02.2026).

Hitachi & University of Tokyo. H-UTokyo Lab: Collaborative creation for Society 5.0. Hitachi Social Innovation.
https://social-innovation.hitachi/en-us/case_studies/hitachi_todai_labo (date of access: 14.02.2026).

Cabinet Office, Government of Japan. Society 5.0. URL: https://www8.cao.go.jp/cstp/english/society5 0/index.html (date of
access: 14.02.2026).

Tsinghua University. Al for Social Good Programme Information. URL: https://www.tsinghua.edu.cn/en (date of access:
14.02.2026)

International Telecommunication Union (ITU). Advancing research and innovation together: ITU and Tsinghua University // Al
for Good. 23.01.2019. URL: https://aiforgood.itu.int/advancing-research-and-innovation-together-itu-and-tsinghua-university/
(date of access: 14.02.2026).

Holland-Minkley A.; Barnard J.; Barr V.; Braught G.; Davis J.; Reed D.; Schmitt K.; Tartaro A.; Teresco J. D. Computer science
curriculum guidelines: A new liberal arts perspective // Proceedings of the 54th ACM Technical Symposium on Computer Science
Education V. 1 (SIGCSE 2023), March 15-18, 2023, Toronto, ON, Canada. New York, NY, USA: Association for Computing
Machinery, 2023. P. 617-623. DOI: 10.1145/3545945.3569793. URL.: https://doi.org/10.1145/3545945.3569793 (date of access:
14.02.2026).

Pretti, T. J.; McRae, N. Preparing Gen Y and Z for the future of work through co-operative education: A case study on the Univer-
sity of Waterloo // Applications of Work Integrated Learning Among Gen Z and Y Students / ed. T. Gerhardt, P. J. Annon. Hershey,
PA: IGI Global, 2021. P. 94-118. DOI: 10.4018/978-1-7998-6440-0.ch005. URL: https://doi.org/10.4018/978-1-7998-6440-0.
ch005. (date of access: 14.02.2026).

References:
Mengi, G. (2023). Accessible and individualized learning: MIT computer science and artificial intelligence laboratory (CSAIL)
cambridge, MA. XRDS: Crossroads, the ACM Magazine for Students, 29(3), 58-59. https://doi.org/10.1145/3589653
Brand, S. (1987). The media lab: Inventing the future at MIT. Viking.
Roach, R., & Sneiderman, L. D. (2000). MIT’s media lab. Diverse Issues in Higher Education, 17(1), 34.
https://search.proquest.com/openview/647df3c89d8bef0f37¢7a0e7d6d8452¢/1.pdf?pq-origsite=gscholar&cbl=27805.
Hasso  Plattner Institute of Design (Stanford d.School) -  InfluenceWatch. (n.d.). InfluenceWatch.
https://www.influencewatch.org/organization/hasso-plattner-institute-of-design-stanford-d-school/?utm_source=chatgpt.com.
Stanford d.school. (n.d.) Hasso Plattner Institute of Design Programme Information. https://dschool.stanford.edu/.
Course overview | department of computer science and technology. (n.d.). Department of Computer Science and Technology |.
https://www.cst.cam.ac.uk/admissions/undergraduate/course-overview.
University of Cambridge, Department of Computer Science and Technology. (n.d.). URL: https://www.cst.cam.ac.uk/teaching.
Learning and Human Intelligence Group. Research themes: ethics of Al in education, human-centred AL. Department of Computer
Science and Technology, University of Cambridge, (n.d.) https://www.cst.cam.ac.uk/research/lhi.
Schmitt, G. (2012). The future cities laboratory. DisP — The Planning Review, 48(3), 64—67. https://doi.org/10.1080/02513625.2
012.759354.
Sposini, F. M., & An, A. (2025). Canada Al day. Y KDD “25: The 31st ACM SIGKDD conference on knowledge discovery and
data mining (c. 6259—-6260). ACM. https://doi.org/10.1145/3711896.3737677.
Vuorikari, R., Kluzer, S., & Punie, Y. (2022). DigComp 2.2: The Digital Competence Framework for Citizens: With new
examples of knowledge, skills and attitudes (EUR 31006 EN, JRC128415). Publications Office of the European Union.
https://doi.org/10.2760/115376.
Venters, C. C., Capilla, R., Nakagawa, E. Y., Betz, S., Penzenstadler, B., Crick, T., & Brooks, I. (2023). Sustainable software engi-
neering: Reflections on advances in research and practice. Information and Software Technology, 107316. https://doi.org/10.1016/
j.infs0f.2023.107316.
Forsberg, C. (2025). Space use efficiency through occupancy monitoring technologies: A case study at KTH Royal Insti-
tute of Technology (TRITA-ITM-EX 2025:345) [Master’s thesis, KTH Royal Institute of Technology]. DiVA Portal.
https://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-371335.
Delft University of Technology. (2024, September 12). Climate Action Programme lecture: “Sustainable ICT: Call for
action!”. https://www.tudelft.nl/evenementen/2024/climate-action-programme/climate-action-programme-lecture-sustaina-
ble-ict-call-for-action .

93



Hayxosuit yaconuc VIV imeni Muxaiina [lpazomanosa ISSN 3083-5682 (Print), ISSN 3083-5690 (Online)

15. Roliak, A., Dutka, H., Mylytsya, K., Matiienko, O., & Oliinyk, N. (2021). Problem-based learning in pedagogic tertiary educa-
tion: European context through denmark environment. Independent Journal of Management & Production, 12(3), s071-s084.
https://doi.org/10.14807/ijmp.v12i3.1521.

16. Chang,M.W.(n.d.).National University of Singapore. Singapore,incollaborationwithreviewer Y L. https://sms.math.nus.edu.sg/sms-
medley/Vol-12-2/Number%?20theory%20and%20the%20design%200f%20fast%20computer¥%20algorithms(CT%20Chong).pdf.

17. Hitachi & University of Tokyo. (n.d.). H-UTokyo Lab: Collaborative creation for Society 5.0. Hitachi Social Innovation.
https://social-innovation.hitachi/en-us/case_studies/hitachi_todai_labo.

18. Government of Japan. (2019). Society 5.0: A human-centered super smart society. Cabinet Office, Government of Japan.
https://www8.cao.go.jp/cstp/english/society5 0/index.html

19. Tsinghua University (n.d.). Al for Social Good Programme Information. https://www.tsinghua.edu.cn/en/

20. International Telecommunication Union (ITU). (2023). Advancing research and innovation together: ITU and Tsinghua Univer-
sity — Al for Good. https://aiforgood.itu.int/advancing-research-and-innovation-together-itu-and-tsinghua-university.

21. Holland-Minkley, A., Barnard, J., Barr, V., Braught, G., Davis, J., Reed, D., Schmitt, K., Tartaro, A., & Teresco, J. D. (2023).
Computer science curriculum guidelines: A new liberal arts perspective. In Proceedings of the 54th ACM Technical Symposium
on Computer Science Education V. 1 (pp. 617-623). https://dl.acm.org/doi/abs/10.1145/3545945.3569793.

22. Pretti, T. J., & McRae, N. (2021). Preparing Gen Y and Z for the future of work through co-operative education: A case study on
the University of Waterloo. In Applications of work integrated learning among Gen Z and Y students (pp. 94—118). IGI Global.
https://www.igi-global.com/chapter/preparing-gen-y-and-z-for-the-future-of-work-through-co-operative-education/275037.

H. Komenko. 3apybisxcnuii 0oceio gopmyeanns npogeciiinoi komnemenmuocmi maiuoymnix IT-paxieuie y
KOHmeKcmi cmanozo po3eumky

Cmamms  y3aeanvnioe MidcHapoonut  doceio  (2020-2025) pozeumky npogheciiinoi  Komnemenmnocmi  Matlbymuix
IT-paxisyis y xonmexcmi cmanozo po3gumxy. Jocniodtcents nOEOHye meopemudHull 02na0 HayKogux oxcepen i3 KOHmeHm-
auanizom nYOniuHO OOCMYNHUX ONUCI8 OCBIMHIX NPOSPAM, KYpPCi6 ma IHCMUmyyiiHux iHiyiamus i 3acCmoco8ye NOPIGHsIbHO-
nedazoeiuHull amaniz 0o yinecnpsamosaro ioiopanux eticie y Iligniuniti Amepuyi, €sponi ma Asii (3oxkpema MIT, Stanford,
Cambridge, ETH Zurich, TU Delft, NUS, University of Tokyo). [lopisusanns oae asmoey 6uokpemumu 6i0meopioeari nioxoou
Ma pecioHanbHO CReYUQiuHi aKyeHmu.: MIdNCOUCYUNTIHAPHY iHmezpayilo iHPOPMAmuKYU 3 2yMaHimapHumu i coyianbHumu
HAyKamu, NPOEKMHe mda NpOOIeMHO-OPIEHMOBAHEe HABYAHHS, CHPAMOBAHE HA PO38 S3AHHA DeanbHUX 3a80aHb CMAL020
PO3BUMKY, PAHHE 3aNYyHeHHs CIYOeHmié 00 OOCTI0CeHb | BUNYCKHUX (capstone) npoekmis, THCMUmMyyiuHy niompumxy uepes
nabopamopii/yenmpu ma napmuepcmea 3 iHOYCMPI€EIo [ 2POMAOIHCOKUMY CMEUKXOI0epamu; iHMepHAYioHAaNi3ayiio yepes
CRINbHI NPOSPAMU MA GIPMYANLHY MOOLIBHICHb, A MAKOJC CUCHEMHUL PO3GUMOK M SKUX HABUYOK, eMmUuHO20 MUCTEHHS,
NPUHYUNIE 8ION0BIOANBLHO20 0OUUCTEHH Ul BION0BGIOATLHOCI 3a CYCRITbHULL BNIUS YUDPOBUX pilteHb. Pesyiomamu nokasyroms,
wo cmanicmv HalleghexmusHiule iHmezpyEmvbcs He K OKpeMull «000amKosuily Kypc, a K HACKPIZHULL KOMIOHEHm 3Micy U
opeanizayii 0ceimuboi npoepamu, y3200CeHUl 3 IHCMPYMEHMamu OYineans (pyopuru, nopmgeouio, ekcnepmue peyen3y8anHs
Ma 3axucmu RPOEKMig), K 0aloms 3M02y OYIHIOBAMYU He TUle MEXHIYHY KOPEKMHICMb, a Ul eKOI02IUHI, COyianbhi ma emuyni
HACTIOKU CTYOEeHMCbKUX NPOOYKMIG i 3a0e3neyyiont NPOCMediCy8aHICMb pe3yibmamie HaguanHs mixe mooyramu. Ompumari
BUCHOBKU MOJICYMb OYMU BUKOPUCMAHT 051 MoOepHizayii ykpaincokux IT-npoepam wiisxom adanmayii 8i0mMeopiosanux
MEXAHIZMIB (MINHCOUCYUNTTHAPHICb, NPOEKMHE HAGUAHHS, 0OCIIOHUYbKI MPAEKMOPIL, RAPMHEPCMEa) ma YMOYHEHH. DAMKU
OYIHIOBAHHS KOMHEMEHMHOCMel CMano2o po3eumxy 6 IT-oceimi.

Knrouosi cnosa: inmezpayis 6 naguanvui nianu, 1T-oceima, HAcKpizHe 8NPoBAONCEHH CIMALOCMI, NPOEKNHE HABUAHHS,
MidICOUCYUNTIHAPHICMb, BIONOBIOANLHI 0OYUCTIEHHSL.
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