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Article 43 of the Constitution of Ukraine guarantees every individual the
right to proper, safe, and healthy working conditions. Ensuring this right requires
systematic monitoring of occupational safety at enterprises. The entities,
authorities, and forms of control and supervision in the field of occupational health
and safety (OHS) are comprehensively defined in the Law of Ukraine «On
Occupational Safety» [1].

Occupational safety monitoring in Ukraine represents an integrated system
that combines mechanisms of state supervision — implemented by competent
regulatory bodies, in particular the State Service of Ukraine on Labour (commonly
known as Derzhpratsi) — with internal organizational control at the enterprise
level. This system operates through scheduled and unscheduled inspections,
workplace certification based on working conditions, continuous staff training in
OHS, as well as the identification and assessment of occupational risks. The
primary objective of monitoring is the prevention of occupational injuries and the
ensuring of compliance with current legislation, which is achieved through the
activities of specialized OHS units within enterprises.

Following the signing of the Association Agreement between Ukraine and
the European Union in 2014, Ukraine has undertaken significant efforts to
harmonize its national legislation with international and European standards in

occupational safety and health.
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Table 1

Comparative Analysis of Occupational Safety Monitoring in the EU and

Ukraine by Sector

Sector European Experience / Regu- Ukraine
latory Framework
Energy and Use of remote monitoring Transition from paper-based

electrical work

sensors at substations, allow-
ing personnel to avoid enter-
ing high-risk zones unneces-

sarily (Directive 2013/35/EU)

work permits to digital authori-
zation systems and online mon-
itoring of insulation and

grounding conditions

Chemical indus-
try and hazard-

ous substances

Continuous monitoring of
airborne substance concentra-
tions using automated sys-
tems integrated into enterprise
networks (REACH Regula-
tion; Directive 98/24/EC)

Introduction of EU-standard
safety data sheets and replace-
ment of outdated laboratory
methods with portable gas ana-
lyzers with data transmission

functions

Digital sector
and remote

work (IT, offic-

es)

Monitoring of mental health
and ergonomics; implementa-
tion of the “Right to Discon-
nect” as part of psychosocial

risk management (Directive

90/270/EEC)

Adoption of European work-
place standards and employee
mental health insurance as part

of well-being monitoring

Transport and

logistics

Strict monitoring through dig-
ital tachographs with automat-
ic data transmission to super-
visory authorities (Directive

2002/15/EC)

Full harmonization with EU
rules on drivers’ working and
rest time; monitoring has be-

come fully digital

By Resolution of the Cabinet of Ministers of Ukraine dated December 12,

2018 (No. 989-r), the Concept for Reforming the Occupational Safety Manage-
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ment System in Ukraine was approved. Its primary objective is the establishment
of a national system for the prevention of occupational risks, ensuring the effective
realization of employees’ rights to safe and healthy working conditions, and the
gradual implementation of the provisions of Council Directive 89/391/EEC of
June 12, 1989, on the introduction of measures to encourage improvements in the
safety and health of workers at work.

Ukraine is gradually adopting an approach similar to the practices of the Eu-
ropean Agency for Safety and Health at Work (EU-OSHA), whereby labour in-
spections are based on the risk level of enterprises and utilize data on occupational
accidents for planning inspection activities.

Key areas aligned with the general principles defined in Directive
89/391/EEC [2] include strengthening employer responsibility; encouraging vol-
untary OHS audits; introducing economic incentives for employers and employees
to promote safe and healthy working conditions; enhancing employee training;
fostering a culture of occupational safety and health; improving OHS legislation
by eliminating duplicative, outdated, and contradictory provisions; and integrating
international standards into national legislation. [3]

European approaches — particularly through sector-specific directives — are
being adapted across various sectors of the Ukrainian economy. A comparative
sectoral analysis is presented in Table 1. In the European Union, occupational
safety monitoring is largely based on and focused around specific Directives. [4]

Potential risks across selected sectors in Ukraine are presented in Table 2.
The proposed safety improvement measures are based on key indicators used for
occupational safety monitoring in accordance with EU Directives.

European integration involves not only changes in regulatory frameworks but
also technological modernization. Occupational safety monitoring is becoming in-
creasingly «smart», incorporating innovations such as sensors embedded in con-

struction helmets, driver fatigue monitoring systems, and advanced fire safety con-
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trol systems. This transformation integrates Ukrainian science and technology into

the global safety ecosystem.

Table 2

Comparative Analysis of Sectoral Risks Based on EU Standards in Ukraine

Sector Key Monitoring Instru- | Impact on Technologies in
ment in the EU Ukraine
Agriculture Monitoring of vibration Modernization of machin-
and noise (Directive ery fleets and installation
2002/44/EC) of high-protection cabins
Healthcare Protection against biolog- | Implementation of elec-

ical agents (Directive

2000/54/EC)

tronic systems for track-
ing infectious risks and
personal protective

equipment (PPE)

Mining

Monitoring of mine at-

mosphere composition

(Directive 92/104/EEC)

Automated personnel po-
sitioning and emergency
communication systems

underground

Risk analysis methods in Ukraine are currently undergoing a significant

transformation — from outdated Soviet-era approaches to modern international
standards, particularly those based on ISO frameworks.

Historically, Ukraine inherited a system of occupational safety control from
the Soviet period that differs fundamentally from contemporary European models.
The primary focus was placed on technical reliability and strict compliance with
state standards, rather than on probabilistic risk assessment.

One of the central methods used was the compliance audit, which involved
comparing the actual condition of a facility with prescribed standards. This ap-
proach emphasized formal compliance with regulatory norms without assessing

the real probability or severity of risks under specific conditions. For example, if a

51



standard required a protective barrier height of 1.1 meters, a height of 1.0 meters
would be considered a violation regardless of the actual level of risk.

Statistical analysis was also employed, based on indicators such as injury fre-
guency rates and severity coefficients. However, monitoring was typically reac-
tive, beginning only after an accident had occurred. In the absence of reported in-
juries during a given period, it was assumed that «no risks were present».

The administrative and public three-tier control system (within the Occupa-
tional Safety Management System) was operationally effective; however, its hier-
archical structure often suffered from excessive formalism, including superficial
reporting practices.

Workplace Certification (attestation of workplaces) remains partially in use
in Ukraine and involves the measurement of physical factors such as noise, dust,
vibration, and lighting conditions.

Nevertheless, the primary objective of Workplace Certification has tradition-
ally been not the elimination of hazards but rather the confirmation of employees’
entitlement to «benefits and compensations» (e.g., provision of milk, additional
leave, or early retirement). In contrast, the European approach prioritizes the elim-
ination of harmful factors, rather than compensatory measures.

Following the signing of the Association Agreement between Ukraine and
the European Union, the very essence of occupational safety monitoring has un-
dergone significant transformation (see Table 3). Reactive approaches have largely
been replaced by proactive strategies, fundamentally reshaping the concept of
safety. The modern approach is aligned with contemporary requirements and is no
longer limited to large industrial enterprises but increasingly extends to small and
medium-sized businesses.

Directive 89/391/EEC (Article 6) [2] obliges employers to maintain docu-
mented risk assessments. In Ukraine, this requirement is becoming mandatory

through updated audit procedures.
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Table 3

Comparison of Approaches to Occupational Safety Monitoring

, Traditional Ap- European Ap- ,
Comparison Pa- : Y Current Status in
rameter proach (Ukraine be- | proach (Directive Ukraine
fore reform) 89/391/EEC)

Philosophy of Reactive: response | Proactive: preven- | Transitional stage;
control to accidents or viola- | tion through haz- | implementation of

tions

ard identification

risk management

systems

Object of moni-

toring

Compliance with
strict standards
(DSTU, DSN, DBN)

and documentation

Risks: assessment
of probability and
severity at each

workplace

Gradual replace-
ment of outdated
regulations with

new frameworks

Role of employ-

cC

Passive executor of
instructions; subject

of supervision

Active participant
reporting hazards

(“right to know”)

Introduction of
safety representa-

tives

Main document

Standard OHS in-
structions (template-

based)

Risk Assessment:
dynamic, context-

specific document

Implementation of
ISO 45001 and in-

ternal audits

Purpose of

monitoring

Avoidance of penal-
ties during inspec-

tions

Continuous im-
provement (Vision

Zero concept)

Focus on reducing
injury rates as key
performance indi-

cators (KPIs)

For example, in excavation works (which are critical for engineering infra-

structure), the European approach requires continuous monitoring of soil condi-

tions and groundwater levels on a shift-by-shift basis, rather than only prior to the

commencement of the project.
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European practices also involve the use of digital checklists in mobile appli-
cations, enabling real-time monitoring instead of retrospective recording in paper-
based logs.

In essence, the harmonization of Ukrainian legislation with European direc-
tives — particularly Directive 89/391/EEC — constitutes an integral component of
EU social policy. At the same time, modern occupational safety monitoring is in-
creasingly dependent on digital solutions and specialized software, including IoT
sensors in construction, automated risk control systems, and Big Data analytics.
This transformation contributes to the development of the «Smart Safety» para-
digm in Ukraine.

At present, Ukrainian enterprises implement occupational safety monitoring
(albeit not always comprehensively) using the following methods:

— Checklist Analysis

This method involves compiling a list of questions based on regulatory re-
quirements (NPAPO and DSTU standards). An inspector or OHS engineer evalu-
ates the workplace by marking «yes/no» responses (e.g., «Is grounding provided?»
«Are moving parts properly guarded?»). While simple and practical, this method
primarily identifies visible violations and does not account for hidden or latent
risks.

— Matrix Method (based on DSTU I1SO 31010:2022)

Actively implemented within the framework of European integration, this
method evaluates each hazardous event according to its probability of occurrence
(from «rare» to «frequent») and severity of consequences (from «minor injury» to
«fatality»). The product of these parameters determines the risk level (low, medi-
um, high, critical).

— What-If Analysis

Typically applied during the design or modernization of production lines and

engineering systems. Expert teams pose hypothetical scenarios such as: «What if
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this valve fails?» or «What if there is a power outage?» This method enables the
identification of non-standard and complex accident scenarios.

— Preliminary Hazard Analysis (PHA)

Used in the early stages of projects, this method involves identifying all po-
tential sources of hazards (electrical, pressure-related, chemical, mechanical) and
defining preventive safety measures for each.

— Fine—Kinney Method

Widely used in large Ukrainian enterprises, particularly those with foreign
investment, due to its quantitative precision.

Risk (R) is calculated as: R=Sx<ExP

where:

S (Severity) — consequence severity;

E (Exposure) — frequency of exposure to the hazard;

P (Probability) — likelihood of occurrence.

— Fault Tree Analysis (FTA)

Applied to high-risk facilities (e.g., nuclear power plants, chemical plants).
This method involves constructing a graphical model in which the top event repre-
sents a major accident, while underlying branches illustrate combinations of
equipment failures and human errors leading to that event.

The Matrix Method, 1SO 45001 [5], and DSTU EN ISO 12100:2016 [6] are
increasingly replacing traditional inspection approaches based solely on checklists
in Ukraine.

Thus, monitoring under EU Directives represents a proactive process — fo-
cused on identifying risks before accidents occur — whereas Ukraine historically
relied on a reactive model, responding only after incidents had taken place. Euro-
pean integration is fundamentally aimed at facilitating the transition toward a pro-
active, risk-oriented monitoring system [7, 8].

A significant conceptual shift is also observed: from a system focused solely

on compliance with standards to one centered on the protection of human life and
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health, as well as the risks associated with human activity. The emphasis on puni-
tive measures is being replaced by the elimination of root causes of hazards. The
economic dimension is also evolving — from compensating for damages to invest-
Ing in preventive measures.

Occupational safety documentation at enterprises is undergoing transfor-
mation as well: electronic document management systems are being introduced,
risk assessments are becoming standard practice, and digital checklists are replac-
ing extensive paper logs and multiple approval signatures.

The previous safety monitoring system was effective for large industrial en-
terprises operating under strict discipline; however, it lacks the flexibility required
for modern technologies and dynamic work environments. European integration
requires Ukraine to move away from «paper-based safety» toward real risk as-
sessment, to transition from a punitive model (based on fines) to a preventive
model (based on risk management), to design safe workplaces in accordance with
European standards, and to implement transparent reporting practices aligned with

EU methodologies.

56



CIIMCOK BUKOPUCTAHUX /KEPEJI

o po3uiny 1

1. Excniepumentn y ncuxosnorii: Tpers xBuns Pona J[>xonca. URL:
https://www. psykholoh.com/post/ekcriepumerTH-y-11c%:25.

2. 3aranku mrojcbkoi ncuxiku: Excnepument «Tpets xBuiisi»y. URL:
https://revolta.com.ua/nepiznane/zagadki-lyudskoji-psikhiki-eksperiment-tretya-
khvilya.html.

3. [Ipuragyroun Tpetro XBUJIIO. URL:
https://commons.com.ua/uk/prigaduyuchi-tretyu-hvilyu/.

4, Tpers XBHJIA. Excniepument Pona JIxoHca. URL:
https://psyfactor.org/lib/experiment_jonsa.htm.

5. Ghani A. Manipulation, The Third Wave Experiment. URL:
https://medium.com/illumination/manipulation-the-third-wave-experiment-
a43c246e08e4.

6.  Jones Ron. Third Wave. Jones Ron. No Substitute for Madness. A
Teacher, His Kids & The Lessons of Real Life. Covelo, California: Island Press,
1981. 168 p.

7. Mitchell R. The Third Wave Experiment and a Lesson from History
URL.: https://www.historicmysteries.com/history/third-wave-experiment/37211/.

8. Taaffe L. The Wave that changed the world URL:
https://www.paloaltoonline.com/news/2017/03/17/the-wave-that-changed-history/.

To chapter 2

1. UNESCO. The Ethical Implications of the Internet of Things (loT):
Report of the World Commission on the Ethics of Scientific Knowledge and
Technology (COMEST). Paris : UNESCO, 2023. 68 p.
DOI: https://doi.org/10.54678/JSGE8362.

113


https://revolta.com.ua/nepiznane/zagadki-lyudskoji-psikhiki-eksperiment-tretya-khvilya.html
https://revolta.com.ua/nepiznane/zagadki-lyudskoji-psikhiki-eksperiment-tretya-khvilya.html
https://commons.com.ua/uk/prigaduyuchi-tretyu-hvilyu/
https://psyfactor.org/lib/experiment_jonsa.htm
https://medium.com/@ghanihussain141?source=post_page---byline--a43c246e08e4---------------------------------------
https://medium.com/@ghanihussain141?source=post_page---byline--a43c246e08e4---------------------------------------
https://medium.com/illumination/manipulation-the-third-wave-experiment-a43c246e08e4
https://medium.com/illumination/manipulation-the-third-wave-experiment-a43c246e08e4
https://www.historicmysteries.com/author/robbie-mitchell/
https://www.historicmysteries.com/history/third-wave-experiment/37211/
https://www.paloaltoonline.com/author/ltaaffe/
https://www.paloaltoonline.com/news/2017/03/17/the-wave-that-changed-history/
https://doi.org/10.54678/JSGE8362

2. Al-Fugaha A., Guizani M., Mohammadi M., Aledhari M., Ayyash M.
Internet of Things: A Survey on Enabling Technologies, Protocols, and
Applications. IEEE Communications Surveys & Tutorials. 2015. Vol. 17, No. 4.
P. 2347-2376. DOI: https://doi.org/10.1109/COMST.2015.2444095.

3. Henschke A. The Internet of Things and Dual Layers of Ethical
Concern. Robot Ethics 2.0: From Autonomous Cars to Artificial Intelligence / ed.
by P. Lin, R. Jenkins, K. Abney. New York : Oxford University Press, 2017. P.
229-243. DOI: https://doi.org/10.1093/0s0/9780190652951.003.0015.

4.  Doffman Z. Hong Kong Exposes Both Sides of China’s Relentless
Facial Recognition Machine. Forbes. 2019. 26 August.
URL.: https://www.forbes.com/sites/zakdoffman/2019/08/26/hong-kong-exposes-
both-sides-of-chinas-relentless-facial-recognition-machine/ (rata 3BEPHCHHS :
24.03.2026).

5. Taylor L., Floridi L., van der Sloot B. Introduction: A New
Perspective on Privacy. Group Privacy: New Challenges and Data Technologies /
ed. by L. Taylor, L. Floridi, B. van der Sloot. New York : Springer, 2017. P. 1-13.
DOI: https://doi.org/10.1007/978-3-319-46608-8 1.

6. Slade S., Prinsloo P. Learning Analytics: Ethical Issues and
Dilemmas. American Behavioral Scientist. 2013. Vol. 57, No. 10. P. 1510-1529.
DOI: https://doi.org/10.1177/0002764213479366.

7. Regulation (EU) 2016/679 of the European Parliament and of the
Council of 27 April 2016 on the protection of natural persons with regard to the
processing of personal data and on the free movement of such data, and repealing
Directive 95/46/EC (General Data Protection Regulation). Official Journal of the
European Union. 2016. L 119. P. 1-88.

8.  van den Hoven J. Fact Sheet: Ethics Subgroup IoT. Version 4.01.
Brussels : European Commission, 2012. 22 p.

URL.: https://www.semanticscholar.org/paper/Fact-sheet-Ethics-Subgroup-10T-

114


https://doi.org/10.1109/COMST.2015.2444095
https://doi.org/10.1093/oso/9780190652951.003.0015
https://www.forbes.com/sites/zakdoffman/2019/08/26/hong-kong-exposes-both-sides-of-chinas-relentless-facial-recognition-machine/
https://www.forbes.com/sites/zakdoffman/2019/08/26/hong-kong-exposes-both-sides-of-chinas-relentless-facial-recognition-machine/
https://doi.org/10.1007/978-3-319-46608-8_1
https://doi.org/10.1177/0002764213479366
https://www.semanticscholar.org/paper/Fact-sheet-Ethics-Subgroup-IoT-Version-4-.-0-1-Hoven/2b7d3c9f5a8e4d1f6c7b9a3e5d8f2c4a6b7e9d1f

Version-4-.-0-1-Hoven/2b7d3c9f5a8e4d1f6¢c7b9a3e5d8f2c4a6b7e9d1f (nara
3BepHeHHs: 24.03.2026).

9. Fussell S. Why Can’t This Soap Dispenser Identify Dark
Skin? Gizmodo. 2017. 17 August. URL.: https://gizmodo.com/why-cant-this-soap-
dispenser-identify-dark-skin-1797931773 (nata 3Bepaenns: 24.03.2026).

10. UNESCO. “I"d Blush If I Could”: Closing Gender Divides in Digital
Skills  through  Education. Paris : UNESCO, 2019. 150 p.
URL.: https://unesdoc.unesco.org/ark:/48223/pf0000367416 (nara 3BEPHCHHS:
24.03.2026).

11. Samuel S. Alexa, Are You Making Me Sexist? Vox. 2019. 12 June.
URL.: https://www.vox.com/future-perfect/2019/6/12/18660353/siri-alexa-sexism-
voice-assistants-un-study (mara 3Bepuenss: 24.03.2026).

12.  Brown A., Harkin D., Tanczer L.M. Safeguarding the “Internet of
Things” for Victim-Survivors of Domestic and Family Violence: Anticipating
Exploitative Use and Encouraging Safety-by-Design. Violence Against Women.
2025. Vol. 31, No. 5. P. 1039-1062.
DOI: https://doi.org/10.1177/10778012231222486.

13. van Deursen A.J., Helsper E.J. A Nuanced Understanding of Internet
Use and Non-use among the Elderly. European Journal of Communication. 2015.
Vol. 30, No. 2. P. 171-187. DOI: https://doi.org/10.1177/0267323115578059.

14. Zhang K., Schnoor J.L., Zeng E.Y. E-Waste Recycling: Where Does
It Go from Here? Environmental Science & Technology. 2012. Vol. 46, No. 20. P.
10861-10867. DOI: https://doi.org/10.1021/es303166s.

15.  UNESCO. Report of COMEST on Land-Use Ethics. Paris
UNESCO, 2021. 52 p.
URL.: https://unesdoc.unesco.org/ark:/48223/pf0000381355 (mata 3BEPHCHHSI:
24.03.2026).

16. United Nations Environment Management Group. United Nations

System-wide Response to Tackling E-waste. New York : UN, 2017. 48 p.

115


https://www.semanticscholar.org/paper/Fact-sheet-Ethics-Subgroup-IoT-Version-4-.-0-1-Hoven/2b7d3c9f5a8e4d1f6c7b9a3e5d8f2c4a6b7e9d1f
https://gizmodo.com/why-cant-this-soap-dispenser-identify-dark-skin-1797931773
https://gizmodo.com/why-cant-this-soap-dispenser-identify-dark-skin-1797931773
https://unesdoc.unesco.org/ark:/48223/pf0000367416
https://www.vox.com/future-perfect/2019/6/12/18660353/siri-alexa-sexism-voice-assistants-un-study
https://www.vox.com/future-perfect/2019/6/12/18660353/siri-alexa-sexism-voice-assistants-un-study
https://doi.org/10.1177/10778012231222486
https://doi.org/10.1177/0267323115578059
https://doi.org/10.1021/es303166s
https://unesdoc.unesco.org/ark:/48223/pf0000381355

URL.: https://unemg.org/images/emgdocs/ewaste/E-Waste-EMG-FINAL.pdf (nata
3BepHeHHs: 24.03.2026).

17. Foucault M. Surveiller et punir : Naissance de la prison. Paris :
Gallimard, 1975. 328 p.

18. Sassen S. Does the City Have Speech? Public Culture. 2013. Vol. 25,
No. 2. P. 209-221. DOI: https://doi.org/10.1215/08992363-2020557.

19. Clapper J. Statement for the Record: Worldwide Threat Assessment
of the US Intelligence Community. Senate Armed Services Committee, 2016. 32
p. URL: https://www.armed-services.senate.gov/imo/media/doc/Clapper_02-09-
16.pdf (nata 3BepHenns: 24.03.2026).

20. Waag Society. Making Sense: from pilots to Citizen Sensing, a
Toolkit! Amsterdam ; Waag Society, 2018. 36 p.
URL.: https://waag.org/en/article/making-sense-pilots-citizen-sensing-toolkit (1ara
3BepHeHHs: 24.03.2026).

21. Gabrys J. How to Do Things with Sensors. Minneapolis : University
of Minnesota Press, 2019. 106 p. DOI: https://doi.org/10.5749/j.ctv9hj9r3.

22. Baldini G., Botterman M., Neisse R., Tallacchini M. Ethical Design
in the Internet of Things. Science and Engineering Ethics. 2018. Vol. 24, No. 3. P.
905-925. DOI: https://doi.org/10.1007/s11948-016-9754-5.

23. Simonite T. These Startups Are Building Tools to Keep an Eye on
Al. Wired. 2019. 21 October. URL.: https://www.wired.com/story/these-startups-
are-building-tools-keep-eye-ai/ (nata 3Bepaenss: 24.03.2026).

24. Broadband Commission for Sustainable Development. Connecting
Africa through Broadband: A Strategy for Doubling Connectivity by 2021 and
Reaching Universal Access by 2030. Geneva : ITU, 2019. 48 p.
URL.: https://www.broadbandcommission.org/Documents/working-
groups/DigitalMoonshotforAfrica_Report.pdf (nata 3Beprenns: 24.03.2026).

25. UNESCO. Recommendation on the Ethics of Artificial Intelligence.
Paris : UNESCO, 2021. 48 p.

116


https://unemg.org/images/emgdocs/ewaste/E-Waste-EMG-FINAL.pdf
https://doi.org/10.1215/08992363-2020557
https://www.armed-services.senate.gov/imo/media/doc/Clapper_02-09-16.pdf
https://www.armed-services.senate.gov/imo/media/doc/Clapper_02-09-16.pdf
https://waag.org/en/article/making-sense-pilots-citizen-sensing-toolkit
https://doi.org/10.5749/j.ctv9hj9r3
https://doi.org/10.1007/s11948-016-9754-5
https://www.wired.com/story/these-startups-are-building-tools-keep-eye-ai/
https://www.wired.com/story/these-startups-are-building-tools-keep-eye-ai/
https://www.broadbandcommission.org/Documents/working-groups/DigitalMoonshotforAfrica_Report.pdf
https://www.broadbandcommission.org/Documents/working-groups/DigitalMoonshotforAfrica_Report.pdf

URL.: https://unesdoc.unesco.org/ark:/48223/pf0000380455 (mara 3BEPHCHHS:
24.03.2026).

To chapter 3

1. Hutchinson T., Waters A. English for Specific Purposes: A Learning-
Centred Approach. Cambridge : Cambridge University Press, 1987. 192 c.

2. Canale M., Swain M. Theoretical Bases of Communicative Approaches to
Second Language Teaching and Testing. Applied Linguistics. 1980. Vol. 1, Ne 1.
P. 1-47.

3. I'punienko T. M. ESP-Based Sociolinguistic Exercises with Al Integration
for Technical Students. Universal Teaching and Learning Journal. 2025. Vol. 1, Ne
3. P. 45-62. URL: https://goodwoodpub.com/index.php/utlj/article/view/3482
(mata 3BepHenHs: 21.03.2026).

4. Koznos /I., Iletperko O. Enhancing ESP for STEM Students: Al Tools
and Professional Communication. Tractatus. 2025. Ne 2. C. 17-32. URL:
https://tractatus.sumdu.edu.ua/index.php/journal/article/view/1271 (mara
3BepHeHHs: 21.03.2026).

5. Cupopenko I. B. Integrating Artificial Intelligence Tools into Project-
Based English Language Instruction for Technical Students. Bicuuk Binauiskoro
noJitexHiyHoro iHctutyty. Cepis: dinmocodis, ncuxonoris, neaarorika. 2025. Ne
4, C. 78-92. URL: http://ir.lib.vntu.edu.ua/handle/123456789/50044 (nmata
3BepHeHHs: 21.03.2026).

6. Kozlova D., Petrenko O. Al-Enhanced Transformative Approach to ESP in
Engineering Education. BCE2024 Proceedings. Tokyo : IAFOR, 2024. P. 112—

125. URL.: https://papers.iafor.org/wp-
content/uploads/papers/bce2024/BCE2024 82559.pdf (mata 3BEPHCHHSI:
21.03.2026).

7. Alliance for Decision Education, Burning Glass Institute. Decision Skills
in the  Workforce:  National  Analysis. 2025. 45 p. URL:

117


https://unesdoc.unesco.org/ark:/48223/pf0000380455

https://alliancefordecisioneducation.org/workforce-skills-report/ (nara 3BepHeHH::
21.03.2026).

8. Law J. B. Al for Professional Communication : ounaiiu-kypc. Coursera,
2026. URL: https://www.coursera.org/learn/ai-for-professional-communication
(mata 3BepuenHs: 21.03.2026).

9. UNESCO. Recommendation on the Ethics of Artificial Intelligence. Paris :
UNESCO, 2021. 50 p. URL.: https://unesdoc.unesco.org/ark:/48223/pf0000381137
(mata 3BepuenHs: 21.03.2026).

10. European Commission. Digital Education Action Plan (2021-2027):
Reset, Progress, Challenge. Brussels : European Commission, 2025. 68 p. URL.:
https://education.ec.europa.eu (1ata 3Bepuenns: 21.03.2026).

11. Holmes W., Bialik M., Fadel C. Artificial Intelligence in Education:
Promises and Implications for Teaching and Learning. Boston : Center for
Curriculum Redesign, 2019. 128 p.

12. Godwin-Jones R. Emerging Technologies: Al and Language Learning.
Language Learning & Technology. 2023. Vol. 27, Ne 1. P. 4-18.

o po3niny 4

1. IIpo nHarmionanbHy Oe3nexy Ykpainu : 3akoH Ykpaiau Big 21.06.2018
Ne  2469-VIII. URL: https://zakon.rada.gov.ua/laws/show/2469-19 (nara
3BepHeHHs: 17.03.2026).

2. Ctpareriss HarioHanbHOi Oe3nekn Ykpainum : Yka3 Ilpesumenra
VYkpainu BiJ 14.09.2020 Ne 392/2020. URL:
https://zakon.rada.gov.ua/laws/show/392/2020 (narta 3Bepuenns: 17.03.2026).

3. IIpo MlepxxaBHYy TpUKOPAOHHY ciy’)kOy Ykpaiau : 3akoH YKpaiHu Bif
03.04.2003 Ne 661-1V. URL: https://zakon.rada.gov.ua/laws/show/661-15
(mara 3Bepuenns: 17.03.2026).

4. IIpo cxBanenHs Ctparerii iHTETPOBAHOIO YHPABIIHHSA KOPJOHAMH Ha

nepiog 10 2025 poky : posnopskenHs KaGinery MinictpiB YkpaiHu Bif

118


https://zakon.rada.gov.ua/laws/show/2469-19
https://zakon.rada.gov.ua/laws/show/392/2020
https://zakon.rada.gov.ua/laws/show/661-15

24.07.2019 Ne 687-p. URL: https://zakon.rada.gov.ua/laws/show/687-2019-p
(mata 3Bepuenns: 17.03.2026).

5. MarBee O. B. IlpaBoBe perysitoBaHHS NPUKOPAOHHOI AISUIBHOCTI Y
CydacHil aepkaBi : quc. ... 1-pa ¢pimocodii. Oneca, 2023. 238 c.

6. Koncturynis Ykpainu : 3akoH Ykpainu Bij 28.06.1996 Ne 254k/96-BP.
URL: https://zakon.rada.gov.ua/laws/show/254x/96-Bp (naTa 3BEpHEHHS:
17.03.2026).

7. TIpo ocHOBHI 3acanu 3a0e3nedeHHs KibepOesneku Ykpainu : 3aKoH
Yxpainu BifI 05.10.2017 Ne 2163-VIII. URL.:
https://zakon.rada.gov.ua/laws/show/2163-19 (nata 3Bepuenns: 17.03.2026).

8. Kympienko /I. A. OcHOBHI NOHATTS Ta KaTeropii y cdepi 3ade3nedeHHs
NPUKOPJOHHOT Oe3nexku. 30IpHUK HayKoBUX Mpaip HarioHanbHOi akamemii

Jlep>kaBHOT TPUKOPAOHHOT city»k0u Ykpainu. 2014. Ne 1. C. 357-368.

To chapter 5

1. IIpo oxopony mparii : 3akoH Ykpaiau Bix 14.10.1992 p. Ne 2694-XI1.
Penaxiis Big 01.01.2024. URL.: https://zakon.rada.gov.ua/laws/show/2694-12
(nmata 3BepHenHs: 19.03.2026).

2. QupextuBa Pagu 89/391/EEC Bix 12 uepBus 1989 poky nmpo BBeneHHs
3aXOMAIB IJII 3a0XOYCHHS TMOJINIIeHb Yy cdepi Oe3nmekn Ta 37A0poB’s
npaiiBHUKIB Ha poboTi. Odimiiinuii xxypHan €sponeiicbkux CriBTOBapUCTB.
L 183. 29.06.1989. C. 1-8. URL:
https://www.google.com/search?q=https://eur-lex.europa.eu/legal-
content/EN/TXT/%3Furi%3DCELEX:31989L0391 (marta 3BEPHEHHS:
19.03.2026).

3. OcHOBHI NIIAXU pePOPMYBaHHS CUCTEMH YIPABIIHHSA OXOPOHOIO Tpaili
B YkpaiHi - ['onoBue ynpasninas [lenciitnoro ¢pouny Ykpaiau B Jlyrancekii
obnacti. ['omoBHe ympasminas [lenciiitnoro donmy Ykpainu B Jlyrancekiit

o0macrTi. URL: https://www.pfu.gov.ua/lg/367864-osnovni-shlyahy-

119


https://zakon.rada.gov.ua/laws/show/687-2019-%D1%80
https://zakon.rada.gov.ua/laws/show/254%D0%BA/96-%D0%B2%D1%80
https://zakon.rada.gov.ua/laws/show/2163-19
https://zakon.rada.gov.ua/laws/show/2694-12
https://www.google.com/search?q=https://eur-lex.europa.eu/legal-content/EN/TXT/%3Furi%3DCELEX:31989L0391
https://www.google.com/search?q=https://eur-lex.europa.eu/legal-content/EN/TXT/%3Furi%3DCELEX:31989L0391
https://www.pfu.gov.ua/lg/367864-osnovni-shlyahy-reformuvannya-systemy-upravlinnya-ohoronoyu-pratsi-v-ukrayini/

reformuvannya-systemy-upravlinnya-ohoronoyu-pratsi-v-ukrayini/ (zara
3BepHeHH: 21.03.2026).

4. European Agency for Safety & Health at Work - Information, statistics,
legislation and risk assessment tools. European Agency for Safety & Health at
Work - Information, statistics, legislation and risk assessment tools.
URL.: https://osha.europa.eu/en (date of access: 20.03.2026).

5. CTY EN ISO 45001:2019 (ISO 45001:2018, IDT). Cucremu
yIPaBIIiHHS OXOPOHOIO 3/I0pOB’d Ta Oe3meKoro mpail. BuMoru ta HacTaHOBU
o0 3acrocyBanud. — Kuis: 11 «YxkpH/IHILL», 2019.-42 c.

6. ICTY EN ISO 12100:2016 (EN ISO 12100:2010, IDT). be3sneunictsb
MallliH. 3arajbHi NOPUHIUNU NpoekTyBaHHSA. OIIHIOBaHHS pPU3MKIB Ta
smenmenHs pusukiB. Kuis : 1T «YkpH/IHI», 2016.

7. IIpo 3aTBepKEHHSI KpUTEPIiB, 32 SIKUMU OLIHIOETHCS CTYMIHb PUBHUKY
BiJl TIPOBAKEHHS TOCTIOIAPCHKOT ISUTHHOCTI Ta BUSHAYAETHCS TEPIOUYHICTh
MPOBE/ICHHs TUIAHOBMX 3aXOJliB Jep)KaBHOro Harisiny (KOHTpono) y chepi
oxoponu npaii : [loctanoBa Ka6inety MinictpiB Ykpainu Big 06.03.2019 p.
Ne 223. URL.: https://zakon.rada.gov.ua/laws/show/223-2019-%D0%BF (nata
3BepHeHH:: 19.03.2026).

8. Berezutskyi V. V.,  Samborskyil. A.  WORKPLACE SAFETY
CULTURE AND RISKS OF INJURY. Labour protection problems in
Ukraine. 2024. Vol. 40, no. 3-4. P. 32-41.
URL.: https://doi.org/10.36804/nndipbop.40-3-4.2024.32-41 (date of access:
21.03.2026).

o po3ainy 6
1. Dalpiaz F., Ferrari A., Franch X. Requirements Engineering: A Roadmap.
arxiv, 2022. URL.: https://arxiv.org/abs/2201.10498
2. Nguyen D., Cruz I. Cybersecurity Requirements Engineering: A
Systematic Mapping Study. IEEE Access. 2022.

120


https://www.pfu.gov.ua/lg/367864-osnovni-shlyahy-reformuvannya-systemy-upravlinnya-ohoronoyu-pratsi-v-ukrayini/
https://osha.europa.eu/en
https://zakon.rada.gov.ua/laws/show/223-2019-%D0%BF
https://doi.org/10.36804/nndipbop.40-3-4.2024.32-41

3. Penzenstadler B. Sustainability in Software Engineering: Advances and
Future Directions. arxiv, 2022. URL.: https://arxiv.org/abs/2206.04612

4, OpenAll. GPT-4 Technical Report. 2023. URL:
https://arxiv.org/abs/2303.08774

5. Ferrari A., Spagnolo G. Natural Language Processing for Requirements
Engineering: Recent Trends. Requirements Engineering Journal. 2023.

6. Bommasani R. et al. On the Opportunities and Risks of Foundation
Models. arxiv, 2022. URL.: https://arxiv.org/abs/2108.07258

To chapter 7

1. Pinchuk O., Prokopenko A. Actual Areas of Development of Digital
Competence of Officers of the Armed Forces of Ukraine. ICTERI 2021
Proceedings. 2021. P. 89-108. URL.:
https://lib.iitta.gov.ua/id/eprint/728788/1/paper_129.pdf

2. Ilpokonerko A. M., [Tinayk O. O. Development of Digital Competence
of Military Leaders in the Professional Development System. Educational
Dimension. 2024. Ne 6. C. 112-125.

3. Harauercekuii B. ., Cemi I'. O. Forming Foreign Language
Communicative Competence of Future Ukrainian Armed Forces Officers by
Means of ICT. Online Defense. 2024. Vol. 45, Ne 2. P. 78-92.

4. Professional ~ Military  Education  Modernization and CGSC
Transformation. Small Wars Journal. 2025. URL:
https://smallwarsjournal.com/2025/10/29/pme-modernization-cgsc-
transformation/ (nata 3BepuenHs: 21.03.2026).

5. Nahachevskyi V. Yo., Semiv G. O. Information and Communication
Technologies in the Formation of Professional Competence of Cadets of
Ukrainian Military Higher Educational Institutions during Wartime. Prospects
and Innovations of Science. Series Pedagogy. 2025. No. 10(56). P. 74-87.

6. Professional  Military  Education  Modernization and CGSC

Transformation. Small Wars Journal. 2025.

121


https://lib.iitta.gov.ua/id/eprint/728788/1/paper_129.pdf

7. NATO StratCom COE. Digital Competence Framework for Military
Professionals. Riga : NATO StratCom COE, 2024. 72 c.

8. NATO. Allied and Joint Approaches to Digital Transformation and
Multi-Domain Operations. 2022—-2024.

9. U.S. Army. Army Learning Concept for 2030-2040. Washington :
TRADOC, 2023. 45 c.

10. NATO. Interoperability, Strategic Communication, and Military
Professional Development Documents. Brussels : NATO, 2024.

11. European Commission. Digital Competence Framework for Citizens
(DigComp 2.2). Brussels : EC, 2022. URL: https://joint-research-
centre.ec.europa.eu/digcomp en (nata 3sepHeHHs: 21.03.2026)

12. baxmat H. B. [{udposa tpancdopmaitis BiiicbKOBOT OCBITH Y KpaiHHu.
BiiicrkoBa ocsita. 2025. Ne 1. C. 5-20.

13. Rodikov V. Interdisciplinary Professional Training of Military
Specialists. Advances in Military Education. 2025. Vol. 3, No. 1. P. 23-38.

To chapter 8

1. Ouyang Z. et al. Self-regulated learning and engagement as serial
mediators between Al-driven adaptive learning platform characteristics and
educational quality. Frontiers in Psychology. 2025. Vol. 16. Article 1646469.
DOI: 10.3389/fpsyg.2025.16464609.

2. Liu G. L. A scoping review of Al-mediated informal language learning:
Mapping out the territory. ReCALL. 2026. Vol. 38, Ne 1. P. 1-25.

3. Jarveld S., Hadwin A. F. Self-regulation and shared regulation in
collaborative learning in adaptive digital learning environments. British
Journal of Educational Technology. 2024. Vol. 55, Ne 5. P. 1892-1915.

4. Huang Y. et al. L2 growth mindset in Al-mediated language learning:

The mediating roles of emotional intelligence and willingness to

122



communicate. Frontiers in Psychology. 2025. Vol. 16. Article 1700117. DOI:
10.3389/fpsyg.2025.1700117.

5. Dovhaniuk E. Multimodal and cognitive approaches to academic
discourse in Al-integrated learning environments. Cognition, Communication,
Discourse. 2025. Ne 24, P. 15-32.

6. Winne P. H., Hadwin A. F. Studying as self-regulated learning.
Metacognition in Educational Theory and Practice / ed. by D. J. Hacker, J.
Dunlosky, A. C. Graesser. Mahwah : Lawrence Erlbaum Associates, 1998. P.
277-304.

To chapter 9

1. baxmar H. B. IlTyuHwuii IHTENEKT Yy BHUIIIH OCBITI: MOJIHMBOCTI,
BUKJIMKH, TiepcrekTuBH. [lemaroriuni Hayku: Teopis, ICTOpis, 1HHOBaIiiHI
texHosorii. 2023. Ne 3. C. 12-25.

2. AnekceeBa I'. M. ETuuHi Ta OCBITHI BUKJIMKH IITYYHOTO IHTEIEKTY y
BUIIIA OCBITI YKpainu. HaykoBo-mociigHa po0GoTa B CHUCTEMi IMIATOTOBKH
daxiBmiB-negarorie : marep. X Bceykp. Hayk.-mpakT. KOH(}. 3amopikks :
BAITY, 2025. C. 9-12.

3. Koznos /I. A. BukopucTaHHsl IMITYYHOTO 1HTEIEKTY Yy BHIIIH OCBITI:
cran 1 mepcuektuBu. International Scientific Journal of Elementary and
Secondary Education. 2024. Ne 1. C. 45-58.

4. Holmes W., Bialik M., Fadel C. Artificial Intelligence in Education:
Promises and Implications for Teaching and Learning. Boston : Center for
Curriculum Redesign, 2019. 128 p.

5. UNESCO. Recommendation on the Ethics of Artificial Intelligence.
Paris : UNESCO, 2021. 50 p. URL.:
https://unesdoc.unesco.org/ark:/48223/pf0000381137

6. European Network for Academic Integrity. Guidelines on Ethical Use
of Al in Education. 2025.

123


https://unesdoc.unesco.org/ark:/48223/pf0000381137

7. Shaw A. et al. Student Willingness to Use Generative Al Despite
Policy Prohibitions. Journal of Academic Ethics. 2023. Vol. 21, No. 4. P. 567—
589.

8. Godwin-Jones R. Emerging Technologies: Al and Language Learning.
Language Learning & Technology. 2023. Vol. 27, No. 1. P. 4-18.

9. Akgun S., Greenhow C. Artificial Intelligence in Education:
Addressing Ethical Challenges in K-12 Settings. Al and Ethics. 2022. Vol. 2,
No. 3. P. 431-440.

10. Hutchinson T., Waters A. English for Specific Purposes: A Learning-
Centred Approach. Cambridge : Cambridge University Press, 1987. 192 p.

11. Canale M., Swain M. Theoretical Bases of Communicative
Approaches to Second Language Teaching and Testing. Applied Linguistics.
1980. Vol. 1, No. 1. P. 1-47.

12. European Commission. Digital Education Action Plan (2021-2027):

Reset, Progress, Challenge. Brussels : European Commission, 2025.

o po3ainy 10

1. AKMEOJIOTisI: METOAOJIOTIYHI TPUHIUMK 1 miaxoau [EnextpoHHuii
pecypcl]. Ocsira.ua. Pexum
noctymy: https://osvita.ua/vnz/reports/sociology/29809/.

2. bonnap A. JI. Camopeanizaiis TBOPYOro TOTCHIlANy JIOJUHH B
aKMeOJIoT1i: HayKOBO-MeTo1ooruHi opieHTarii. Kuis, 2017. 180 c.

3. BoiinikoBa A., berextin O. AkMmeonoriyaui miaxin y npodeciinomy
PO3BUTKY MaiiOyTHIX KEPIBHUKIB OCBITHIX 3aknajiB. [lenaroriunuii xypuan. 2025.
Ne 1-2. C. 45-52,

4, Hy6acentok O. A. Metomonoriss BOPOBAKEHHS aKMEOJIOTIYHOTO
migxony y mpodeciiHiil maroToBii memarora. TEKCT €IEKTPOHHOTO pecypcey.

3amopizpkuii Hatl. yH-T, 2024. Pexxum noctymy: http://eprints.zu.edu.ua/

124


https://osvita.ua/vnz/reports/sociology/29809/
http://eprints.zu.edu.ua/

S. Orues’ 10K B. O. CyuacHi aKMEOJIOTTYH1 JOCJI>KCHHS :
TEOPETUKO-METOA0JIOrYHI Ta npukiaaHi acnektu / B. O. Oruer’rok, C. O.
Cucoesa, . C. ®pykrosa (pen.). Kui : KuiBcpkuii yH-T iM. b. I'piHuenka, 2016.
200 c.

6. [Tanamaprok B. A. ®opMyBaHHS aKMEOJOTIYHOI KOMIIETEHTHOCTI
nejarora: TeopeTuKo-meToonoriyni miaxoaun. Ouxeca, 2025. 210 c.

7. Casmina C. A. AKMEOJIOT1YHI TEXHOJIOT1l: METOAMYHI BKa31BKH.
Huinpo : JIJIITY, 2020. 32 c.

8. Casmina C. A. AKMEOJIOTIYHI TEXHOJOTIl: TpU METOJIOJOTTUHI
Opi€eHTAlli ~ CydacHOro  3HaHHA  (OIPUPOAHMYO-HAYKOBA,  TyMaHITapHa,
TexHoJsioriyHa). Juinpo, 2021. 120 c.

9. CydacHi aKMEOJIOT14H1 JIOCTIIKEHHS: TEOPETUKO-METOAO0JIOT1YHl Ta
NPUKJIAIHI acriekTH : 30. Hayk. mp. / [pen. kou. B. O. Ornes’rok Ta iH.]. KuiB :

KuiBcekuit yH-T iM. b. ['pinyenka, 2016-2025. Cepisi: Akmeonoria. Bun. 1-10.

125



Vydavatel: )
Publishing house Education and Science s.r.0. ICO : 271 56 877.
Frydlanska 15/1314 , Praha 8. MS v Praze , oddil C,vloZzka 100614

Cross-Disciplinary Studies in
Science, Innovation and Social

Development

Volume VIl

Signed for printing on March 28, 2026.
Format 60x90/8. Headset Times New Roman.
Mental printing. arc. 5,04. Edition online.



