eoss-conf.com

EUROPEAN OPEN
SCIENCE SPACE

5™ INTERNATIONAL
SCIENTIFIC

AND PRACTICAL
CONFERENCE

ACHIEVEMENTS OF
SCIENCE AND
APPLIED RESEARCH

JANUARY 12-14, 2026. DUBLIN, IRELAND n



B EUROPEAN OPEN

é? SCIENCE SPACE

Proceedings of the 5 International Scientific
and Practical Conference

"Achievements of Science and Applied

Research"
January 12-14, 2026
Dublin, Ireland

Collection of Scientific Papers

Dublin, 2026



Proceedings of the 5™ International Scientific and Practical Conference
"Achievements of Science and Applied Research"

ZN EUROPEAN OPEN January 12—-14, 2026

7 SCIENCE SPACE Dublin, Ireland
e ——————
UDC 01.1

Collection of Scientific Papers with the Proceedings of the 5™ International Scientific
and Practical Conference «Achievements of Science and Applied Research» (January
12—-14, 2026, Dublin, Ireland). European Open Science Space.

ISBN 979-8-89704-961-5 (series)
DOI 10.70286/EOSS-12.01.2026

Resource

wdder  ReserchBib International catalog of scientific conferences.

ResearchBib

R foageme  The conference is included in the Academic Research Index

The conference is registered in the database of scientific and technical
A events of UKrISTEI to be held on the territory of Ukraine (Certificate
Ne1047 dated 22.12.2025).

\E

§

The materials of the conference are publicly available under the terms
of the CC BY-NC 4.0 International license.

The materials of the collection are presented in the author's edition and printed in the
original language. The authors of the published materials bear full responsibility for
the authenticity of the given facts, proper names, geographical names, quotations,
economic and statistical data, industry terminology, and other information.

ISBN 979-8-89704-961-5 (series)

AB EUROPEAN OPEN © Participants of the conference, 2026

© Collection of scientific papers, 2026
E? IENCE SPACE : ’
SC CE SPAC © European Open Science Space, 2026


https://doi.org/10.70286/eoss-12.01.2026
https://www.eoss-conf.com/

Proceedings of the 5™ International Scientific and Practical Conference

"Achievements of Science and Applied Research"

Z\ EuroPEAN OPEN January 12._14’ 2026
7 SCIENCE SPACE Dublin, Ireland
I —— ]

CONTENT

Section: Accounting and Taxation

Yypkina 1., Tapacenko A.
CYUACHI HIAXOAU 10 OBJIIKY, AHAJI3Y TA AYIUTY
JOXOIB HIAIMPUEMCTBA TA IX YIOCKOHAJIEHHS. .............. 11

Section: Architecture and Construction

Butenko S., lakymenko M., Shemet R.
PERFORMANCE OF COMPOSITE-REINFORCED JACKETS IN
STRENGTHENING MASONRY STRUCTURES.......cccoiiiiiiiiiiii, 19

Section: Art History and Literature

Bepoin 0.0.

ETUYHWI PO3PUB MDX ITOJITUYHUMU IIIHHOCTSIMU TA
[TPAKTUKAMU MACOBOT'O AYJIIOBI3YAJIbHOI'O KOHTEHTY

(2024 — 2025 PP.) et eneenteeee e e e 23

Section: Chemistry

Kopmow /K., I'opoamioxk H., boxan IO., bopxoea C.
OOTOMETPUYHE BU3HAYEHHS 5-HITPO-2-
T'TIPOKCHUBEH3EHOBOI KUCHOTU. ..., 26

Section: Economy

Rybak H., Kurbatov V., Xue Chunlei
PROBLEMS AND PROSPECTS OF SERVICES MARKET
DEVELOPMENT IN THE CONTEXT OF GLOBALIZATION

TRANSFORMATIONS . ..o e, 31
TI'opooxons B.

ABTOHOMHUM TPAHCIIOPT: HACJIIJIKU TA ITEPCIIEKTUBH. ..... 39
Demchenko K., Makov B.

HUMAN CAPITAL AS THE MAIN RESOURCE OF ECONOMIC
DEVELOPMENT IN THE 2ISTCENTURY ..., 42



Proceedings of the 5™ International Scientific and Practical Conference

"Achievements of Science and Applied Research"

Z\ EuroPEAN OPEN January 12._14’ 2026
7 SCIENCE SPACE Dublin, Ireland
I —— ]

Section: Geography, Geology and Geodesy

baiinazapoe A., benaes I.
CYYACHI YABJIEHHA 1IPO KIIMATHUYHI 3MIHH SIK
['JIOBAJIBHUUM TTPUPOJHO-I'EOT'PAGIYHUU ITPOLIEC................ 48

Section: History and Cultural Studies

Cokonosa H./I., Onexcun I.A.
BUKITAJIAILIBKA JISAJIBHICTD €. PIJIOPAMITCBKOI'O B
XAPKIBCBKOMY YHIBEPCUTETI........ccooiiiii i, 53

IJleuubKvuﬁ B.C. 5
A3EPBANJIDKAHCHKHI BEKTOP ITOJITUKH I13PAIIIO B PEI'TOHI

[MIBAEHHOI'O KABKA3Y (2015-2025 PP.)veenieiiiiiiiiieiiaeieen 55
boonapuyx IO. 3

BIIKPUTA HAYKA B €BPOITEMCBKOMY COIO3I: IHCTPYMEHTHU
[TPABOBOI'O TA IHOPACTPYKTYPHOI'O BPET'YJIFOBAHHA......... 66

Cycmpemos A., Ooaitna /l., Muxanenko K.
CTAHOBJIEHHSI TA PO3BUTOK DAPMALIL HA
HAJJIHITIPAHIIMHI B ITEPIIIN ITOJIOBUHI XIX CTOJITTA......... 72

Section: Information Technology, Cyber Security and Computer
Engineering

Cnobooanuk K., Kapacrwok A.

METO/IN ATTAPATHOI'O TA ITPOI'PAMHOTI'O 3AXUCTY
MIKPOKOHTPOJIEPHUX CUCTEM B YMOBAX 3POCTAHHSA
KIBEP3AIPOS. ... 76

I'pinenxo T.0., Pou €.0., Onegipenko I.1.
®YHKIIOHAJIbHI BUMOI'U BE3ITEKU ISO/IEC 15408-2:2022......... 84

I'pinenxo T.0., Kononenko I.B., Ckpunvnuk B.IO.
BUMOI'I TAPAHTYBAHHA BE3ITEKHU ISO/IEC 15408-3:2022......... 87

bnaxcko 0., lllymeiiko /1. 5
BATATOKPUTEPIAJIBHA KITACUDIKAIIA 'TEMMIOGIKOBAHUX
OIBUYHUX BITPAB HA BAJTAHCYIOUUX JJOIIKAX.......cceeneeee. &9



Proceedings of the 5™ International Scientific and Practical Conference

"Achievements of Science and Applied Research"

Z\ EuroPEAN OPEN January 12._14’ 2026
7 SCIENCE SPACE Dublin, Ireland
I —— ]

Section: International Relations

Mapycuneusb M.
PO3BUTOK IPJIAHJCBHKOI JIACIIOPU Y BEJIMKOBPUTAHII........ 95

Section: Jurisprudence

HOp'es /1.C.

BUKOPHUCTAHHS KOH®IJIEHLIIMHOI'O CIIIBPOBITHULITBA Y
[TPOHUKHEHHI B CEPEJIMHY EKCTPEMICTCBKUX, PAJIMKAJIbBHUX
OPTAHI3OBAHUX I'PYII TA 3JIOUMHHUX OPTAHI3AIN. ................ 99

Txauenko O.A.

OCOBJIMBICTSB PO3IJIALY CITPAB ITPO BCTAHOBJIEHHA

®AKTY CMEPTI HA TUMYACOBO OKYITOBAHIU TEPUTOPII
VEKPATHUL . ..o, 101

Pyxno H.B., IOp'es /I.C.

TAKTUYHI ITPUMIOMU [TPOBEJEHHS KOHTPOJIbOBAHOT

3AKYIIKU TA OIIEPATUBHOI'O EKCIIEPUMEHTY ITIJ] YAC
JIOKYMEHTYBAHHS JIISJIBHOCTI OIIEPATUBHUX I'PYII TA
BJIOUMHHUX OPTAHIBALIM . ..o 103

Section: Management, Public Administration and Administration

3emnina IO., I'onyoenko M.
KOMIUIEKCHI METOUKHW OIIHKN EOEKTUBHOCTI TA
KOHKYPEHTOCITPOMOXHOCTI KAIICYJIBHUX T'OTEJIIB........... 107

Jyuko I'.H., ®panxis P.A.
EBOJIIOLIS I[TPOPECIMHOI'O ITPODUIIO I[TPOEKTHOI'O 3
MEHEJI’XEPA B ITEPIOJI CTPIMKOI'O PO3BUTKY TEXHOJIOT'IA... 110

Section: Mechanics and Electrical Engineering

Meish Yu., Samar T.
IMPLEMENTING AI FOR REAL TIME MONITORING AND CONTROL 113

Section: Medicine

Jawxkyn /I.A., Casuenko IO.B.

KJITHIKO-®YHKIIIOHAJIbHUI ITPO®IJIb XBOPUX ITICIIA Q-
[HOAPKTY MIOKAPJIA 3AJIEXKHO BIJI PO3BUTKY BIAJAJIEHUX
CEPLIEBO-CYJIMHHUX TTOMIM. ..o 117



Proceedings of the 5™ International Scientific and Practical Conference
"Achievements of Science and Applied Research"

ZN EuROPEAN OPEN January 12-14, 2026
7 SCIENCE SPACE Dublin, Ireland
e —————

Hnoseca K.C., bapanoea H.B. 5
[TPOBJIEMATUKA AHECTE3I VY JIIOJIEN 3 HAJIMIPHOIO BATOIO.
MOXJINBI LJIAIIW BUPIIHEHHA. ..., 120

Caesuenko IO.B., Jlawxyn /[.A.

OPAKTAJIKIH K IHCTPYMEHT ITPOI'HO3YBAHHA

BIJUTAJIEHUX CEPLIEBO-CYJMHHUX TTO/I V XBOPUX ITICJII
[NIEPEHECEHOI'O Q-IH®APKTY MIOKAPIA.....cccvvieieieieeeaenn, 123

Mammadyarov I., Bahrami B.

THE PROGNOSTIC RELATIONSHIP BETWEEN PREOPERATIVE P-
WAVE DISPERSION AND POSTOPERATIVE ATRIAL

FIBRILLATION IN CORONARY ARTERY BYPASS GRAFTING: A
CLINICAL CASE REPORT ..., 126

Kosanenko A.0., @omin B.C., bimuyx M./].

[IPIOPUTETHI HAIIPSIMU JOCJDKEHD B EKCTPEHIN

MEJIULIHI: CTAHOBJIEHHS I ITEPCIIEKTHBU (OLIIHKA
JOCIIIHULBKUX ITPIOPUTETIB).....cooiiiiiiieeeeee 131

Kynixoea O.B., Yckoea C.A., Konecnuk A.B.
I[TPUYNHU BIIMOBMU BIJ] BéKL[I/IHAL[IT CEPEJlI BATBKIB Y
CYYACHOMY [HOOPMAMLIMHOMY IIOJI. ..o 134

Mypawxina A.0., Kyaux /1.€., Cmpoes M.IO.
OCOBJIMBOCTI JOT"OCIIITAJIBHOI AOITOMOI'U I1TPU
OTPYEHHAX YAJJHUM 'A3OM. ... 135

Section: Military affairs and national security

bynouzin M., /liooseus IO.
CYYACHI ITOIIYKOBI TEXHOJIOI' J15 POBIT 3 IIIJIBOJHOI'O
POBMIHYBAHHS. ... 141

Cipko B., /liooseus IO. 5
I[TPOBJIEMU PO3MIHYBAHHS JEOKYIIOBAHUX TEPUTOPIU
VRKPATHI . ..., 143

Iliashov O., Shcherban K.

JUSTIFICATION FOR DEVELOPMENT A METHODOLOGY FOR
ASSESSING THE MILITARY AND SCIENTIFIC (SCIENTIFIC AND
TECHNOLOGICAL) POTENTIAL OF A COUNTRY IN THE

CONTEXT OF RUSSIAN-UKRAINIAN WAR.....ccoovviii . 145



Proceedings of the 5™ International Scientific and Practical Conference

"Achievements of Science and Applied Research"

Z\ EuroPEAN OPEN January 12._14’ 2026
7 SCIENCE SPACE Dublin, Ireland
I —— ]

Section: Pedagogy, Philology and Linguistics

Samedov K.

AN INFLUENCE OF PHENOMENON OF DYSFUNCTIONAL

FAMILY TO FORMING OF NEGATIVE DIRECTIONS OF

TEENAGER’S SUBCULTURE OF PUPIL- TEENAGERS.................. 149

Maliarchuk M., Demchenko N., Mykhalova O.

PROFESSIONAL-ORIENTED APPROACH TO FOREIGN

LANGUAGE INSTRUCTION IN UKRAINIAN MILITARY HIGHER
EDUCATIONAL INSTITUTIONS: CHALLENGES AND

PEDAGOGICAL SOLUTIONS. ... 154

Cu3zonoea C.M.
BUKOPUCTAHHA HITYUYHOI'O IHTEJIEKTY B HABUAHHI
IHO3EMHUX MOB: ITEPEBAI'YI TA OBMEXEHHS. ... ... 158

Razumna A.

IMPLEMENTING PROBLEM-BASED LEARNING IN HIGHER
EDUCATION: A COMPARATIVE APPROACH BASED ON

PRACTICAL COURSES OF ENGLISH AND UKRAINIAN

LANGUAGES . ..o 160

/anunoe B.B.

MUCTELBKA OCBITA K BAI'TATOPIBHEBA COILIOKVYJIBTYPHA

TA IEJATOI'TYHA CUCTEMA: TEOPETUKO-METOOJIOTTYHUIA

AH AT S e e 169

Kpaesuenxo I'.1O.

[HHOBAIIMHI PEABITITAIIMHI TEXHOJIOI'TI B YKPATHI:
KJIACU®DIKALIS, EOGEKTUBHICTH TA OCOBJIMBOCTI ®AXOBOI
[IATOTOBKU MATICTPIB....cii e 173

3aniwyk H.

COLITAJIBHUH ITEJATOT K ®ACUIIITATOP BE3IIEYHOI'O
OCBITHBOT'O CEPEJOBHUILIA: ITPEBEHIIA BYJIIHI'Y UEPE3
ITPAKTHUKM EMOLIIMHOT'O IHTEJIEKTY ......oooviiiiiiiecee, 178

Babych M., Bondar A., Samar O., Furmanchuk N.
DECODING THE WORLD: EXPLORING DUAL LANGUAGE
EDUCATION. ...t e, 183



Proceedings of the 5™ International Scientific and Practical Conference
"Achievements of Science and Applied Research"

ZN EUROPEAN OPEN January 12—-14, 2026

7 SCIENCE SPACE Dublin, Ireland
e ————— ——————
Harkusha 1.
METHODOLOGICAL FEATURES OF TEACHING ENGLISH FOR
SPECIFIC PURPOSES: CHALLENGES AND PROSPECTS................ 186
Gvozd O.
THESAURUS MODEL OF SCIENTIFIC AND TECHNICAL
ACTIVITY OF PEOPLE IN THE ENGLISH TEXT MEDIA................. 188
Salamin N.
DIGITAL TOOLS AND THEIR INFLUENCE ON CONTEMPORARY
TRANSLATION PRACTICES. ..o i, 192

Koouneuwvka JI., Ilenbonos B.

BIBJIIMHI OTIOBIJIAHHS TA IUTSYI TBOPU HA PEJIITIUHY
TEMATHUKY AK YAMHHUKU CTAHOBJIEHHA OCOBUCTICHUX
IHHOCTEN Y JOLIKIUIBHUKIB. ......ivuiieiee e, 196

Makoeiituyk JI.B. 5
®OPMYBAHHS HOBUX MOJEJIEM MACKYJIHHOCTI TA
®EMIHHOCTI ¥ BIPTYAJIbBHOMY OCBITHHBOMY CEPEJOBMUIIIL... 202

Kioenxo JI.M.

BIUJIMB 3MIILIAHOI'O HABUYAHHS HA 3MILIHEHHS

[IPAKTUYHUX HABUYOK TA ITPODECIMHOI'O PO3BUTKY
MAMBYTHIX @AXIBIUB. ... ..ttt 205

Kpasuie O., Ilempis /., /Imumpuwiun A., Xom’sax H.
[HEJATOI'TYHI OCHOBM HABYAHHSA OBJIAPOBAHUX
CTYJIEHTIB V 3AKJIAJJAX BUILIOI OCBITH...............coeeennn 209

Ocmawyk 1., becuacmnuuii O., Pudl;m P., Caymuu 4. 5
3ACTOCYBAHH IHOOPMALINMHO-KOMYHIKALIMHNX
TEXHOJIOI'IM Y CUCTEMI BUIIIOI OCBITU: [TIPOBJIEMU TA

[IEPCIIEKTUBM. ... e 213
Shestakova S.

ADVANCING ACADEMIC WRITING IN THE CONTEXT OF A
COMPETENCY-BASED HIGHER EDUCATION PARADIGM............ 219
Jonsa K. O.

TPYIHOILI MDKXOCOBUCTICHOI B3AEMO/IIi B IIOYATKOBII
IIKOJII TA HUIAXU IX TTIOAOJAHHS. ... 222



Proceedings of the 5™ International Scientific and Practical Conference
"Achievements of Science and Applied Research"

ZN EuROPEAN OPEN January 12-14, 2026
7 SCIENCE SPACE Dublin, Ireland

e .
Onexkcenko B.
JIEKCEMA «KIJI3OHA» ¥ MDKJIMCKYPCHUBHOMY ITPOCTOPI:
TEKCTOTBIPHI TA [TIPATMATHUYHI CDVHKLIIT ............................ 225

Section: Philosophy

bnasicko B.B.
EK3MCTEHIIAJI 3EMJII B CUCTEMI KOQPI[HHAT VYKPAIHCBKOI
IJEHTUYHOCTI: CKOBOPOAMHIBCBKMH KOHTEKCT................ 232

Section: Physical and mathematical sciences

Vidmachenko A.P.
PHYSICAL PARAMETERS AND ORBITAL CHARACTERISTICS OF
MARS AND THEIR COMPARISON WITHEARTH.........cccovovvi ... 234

Bilash O., Velychko L., Sorokatyi M., Voitovych M.
VECTOR ANALYSIS IN THE MODELING OF THE MOTION OF
COMBAT OBJIECT S, ... e 241

Section: Physical Culture and Sports

Kpasuenxo T.I1., Ilanzenosa H.E., IO3ko6eus 1.0., Céupuoenxo B.B.
®OPMYBAHHS COLIIAJIBHOI KOMIIETEHTHOCTI CTAPILIUX
I[MIJJIITKIB Y TYPUCTUYHO-KPA€3HABUMX OB'€IHAHHSAX....... 244

Section: Psychology

Moxnap JI., Boex H.
[TPOBJIEMA 3BEPEXXEHHS IICUXTYHOI'O 3/I0POB'SI ®AXIBIIIB
PU3UKOHEBE3IIEYHUX I[TPO®ECIM B YMOBAX BOCHHOI'O

Ckabapa L., Cnpuncoka 3.
[ICUXOJIOTTYHI YNHHUKU EGEKTUBHOI B3AEMO/II................... 249

Section: Technical Sciences

Petrenko D.H.
CALIBRATION AND CHECKING THE CORRECT FUNCTIONING
OF THE DEPTH SENSOR. . ..ot e 251



Proceedings of the 5™ International Scientific and Practical Conference
"Achievements of Science and Applied Research"

ZN EuROPEAN OPEN January 12—-14, 2026
7 SCIENCE SPACE Dublin, Ireland

Motelchuk A., Bodnarenko B., Ivanov Yu., Yukhimchuk M.

TESTING AND MANAGEMENT OF SOFTWARE PRODUCT
DEVELOPMENT PROCESSES USING THE EXAMPLE OF SCRUM
METHODOLOGY ..o e 255

Tanuyxk M., Toponenko A.

OIITUMIBALIIA KOHCTPYKTUBHUX ITAPAMETPIB
BCECIIPAMOBAHOI'O KOHBEEPA B CKJIAJIl MEXATPOHHOI
BUPOBHUYOI CUCTEMUMU........cooiiiiiiiiiiiiieeeeiiiie e 258

@Dopucey C.M., Ycenxo A.JO., Makcumuyk C., @opice IO.

BIJJTHOBJIFOBAHI JIDKEPEJIA EHEPI'II IK IHCTPYMEHT

3MEHIIEHHS BUKU/IIB ITAPHUKOBUX I'A3IB B YKPAIHI B

[TPOLIECI EHEPTETUYHOI TPAHC®OPMAIIL. ..., 260

Pamw B., Ilomanenxo M.
OLIIHKA TEXHIYHNX KPUTEPIIB EGEKTHUBHOCTI POBOTU
ABTOHOMHUX BITPOEHEPTETMMYHUX YVCTAHOBOK................ 271

Section: Tourism and Hotel and Restaurant Business

TI'onuap JI., Miwenko €.
YAOCKOHAJIEHHA CUCTEMU YIIPABJIIHHA [IOCTAYAHHAM
TA JIOI'ICTUKOIO B PECTOPAHHOMY BI3HECI..............c..oc.. 274

3asaouncweka 0., /lyoosux C. .
[TPOBJIEMU TA INEPCIIEKTUBU PEAJI3ALII IHHOBALIIU Y
I'OTEJIBHO-PECTOPAHHOMY BIZHECI B YMOBAX BO€HHOI'O

Pooina B., Bepezomcoka .

YITIPABJIIHHA BIBHEC —ITPOLIECAMU B TTOTEJII SIK ®AKTOP
[MIABUIIEHHA EOEKTUBHOCTI TA
KOHKYPEHTOCITPOMOXHOCTI.......coiiiiiiiiiiieiei e 279

10



Proceedings of the 5™ International Scientific and Practical Conference
"Achievements of Science and Applied Research"

ZN EuROPEAN OPEN January 12-14, 2026
7 SCIENCE SPACE Dublin, Ireland

I —— ]
2. Ileuepcbka A. ABTOHOMHHMI Tpancnopt y 2025 poul: KIHOUOBI MpoOiemH,
BUKJIIMKU U TepCreKTUBU po3BUTKY [Enexkrponnuit pecypc] / Ilewepcbka A. //
kurazh.org. — Pexxum noctymy: URL: https://kurazh.org/avtonomnyj-transport-2025-
rotsi-klyuchovi/ (mara 3sepaenns 09.01.2026)

3. Illo Bam moTpiOHO 3HATH MPO ABTOHOMHI TPAHCIOPTHI 3aco0u? [EmekTpoHHMi
pecypc] / internationaldriversassociation.com. — Pexwum pgocrymy: URL:
https://internationaldriversassociation.com/uk/blog/what-do-you-need-to-know-
about-autonomous-vehicles/ (nara 3sepuenns 09.01.2026)

HUMAN CAPITAL AS THE MAIN RESOURCE OF
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Abstract. In the context of globalization, digitalization, and economic
transformation, human capital is gaining decisive importance as a key resource of
socio-economic development. It serves as the foundation for national competitiveness,
innovation-driven growth, and improvement of the population’s quality of life. This
article provides a comprehensive analysis of the essence of the concept of “human
capital,” summarizes domestic and foreign scientific approaches to its interpretation,
and characterizes its main components, including education, professional skills, health,
innovative and social potential of individuals. Particular attention is paid to the impact
of innovation, digitalization, and technological change on the development of human
potential in the knowledge economy and under rapid labor market transformations. The
necessity of investing in human capital as a strategic direction of sustainable societal
development is substantiated, ensuring long-term economic growth, social stability,
and inclusive development. As a result, generalized conclusions are formulated
regarding the role of human capital as a determining factor in societal adaptation to
contemporary challenges and prospects for its effective use in the 21st century.

Keywords: human capital, human potential, innovation, digitalization, economic
development, sustainable development, investment in human capital.

In the 21st century, the world has entered a phase of profound and rapid changes
affecting all spheres of life — from the economy and politics to culture and education.
Technological progress, digitalization, globalization processes, demographic shifts,
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and the growing role of knowledge are fundamentally transforming perceptions of the
sources of societal development. Under these conditions, traditional factors of
economic growth, such as natural resources, industrial capacities, or financial capital,
are gradually losing their dominant significance. The individual — his or her intellect,
skills, health, creative potential, and adaptability — comes to the forefront. Therefore,
the concept of human capital today is one of the key notions in scientific research and
practical development policy.

Human capital is considered a set of knowledge, skills, competencies,
motivations, and values possessed by individuals that can be used to create economic
and social value. Unlike material resources, it does not depreciate but rather can grow
and improve through learning, experience, and investment in personal development. In
the modern world, it is precisely the level of human capital development that
determines countries’ competitiveness in the global arena, their capacity for innovation,
and their ability to respond effectively to new challenges.

This topic becomes especially relevant in the context of the knowledge economy,
where information, science, and high technologies act as the main driving forces.
Automation and artificial intelligence are changing the structure of the labor market,
displacing routine professions while simultaneously creating demand for specialists
with high qualifications, critical thinking, and creativity. In such a situation, an
individual’s ability to engage in lifelong learning, reassess personal skills, and adapt to
change becomes a decisive condition for both personal success and sustainable societal
development as a whole.

Beyond the economic dimension, human capital has significant social importance.
It directly affects the level of well-being, social mobility, quality of life, and societal
stability. Educated, healthy, and socially active citizens form strong institutions,
promote democratic development, and reduce social inequality. Therefore, investments
in education, healthcare, and human potential development are not only economically
justified but also strategically necessary.

Thus, in the 21st century, human capital becomes the main resource of
development, on which the future of states, economies, and civilization as a whole
depends. Awareness of its role and significance is a prerequisite for the formation of
effective policies aimed at long-term growth, innovative breakthroughs, and the
harmonious development of society.

The purpose of the article is to study the essence of human capital and substantiate
its role as a key resource of socio-economic development in the 21st century, as well
as to identify the main factors of its formation and effective use.

The objectives of the article are as follows:

to reveal the content of the concept of “human capital” and characterize its main
components;

to characterize the impact of innovation, digitalization, and technological changes
on the development of human potential;
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to substantiate the necessity of investing in human capital as a strategic direction
of sustainable societal development.

Human capital is a set of knowledge, skills, abilities, experience, motivation,
creative potential, health, and other qualities of an individual that ensure contribution
to economic activity and value creation. The phenomenon of human capital emphasizes
that investments in education, health, and personal development increase productivity
and competitiveness in the labor market. Table 1 presents definitions of this concept in
the works of domestic and foreign scholars.

Table 1 Definitions of the Concept of “Human Capital” in the Works of Domestic and Foreign
Scholars

Author Definition of the concept Keywords

A set of knowledge and skills formed .

0. O. Khandii, D. A. | through education, experience, and Knowledge,. skills,

Kobtseva [1] investment in personnel that 1nvestm§ I?t in personnel,
contributes to economic growth. productivity

Knowledge, skills, and abilities of Knowledge, skills, abilities,

people used to create economic value. | economic value

A complex phenomenon that adapts to

innovative and technological changes,

stimulates progress, and acts as a

driving force of socio-economic

development.

A set of economically productive

F. Stein, D. Sridhar | human characteristics inherent in an

[4] individual’s physical and intellectual

nature.

Human capital is defined as the stock

of knowledge and skills that are Knowledge, skills, education,

acquired through personal experience | training

or through education and training.

O. Pavlova [2]

A. S. Boyce, J. M.
Cottrell [3]

Innovation, social and
economic development

Human characteristics

B. D. McDonald [5]

Thus, as the analysis shows, the concept of human capital encompasses not only
formal knowledge but also acquired professional skills, creativity, adaptability, and
innovation capacity. It is through the development of human capital that society can
achieve long-term economic growth, social stability, and sustainable development.

The main components of human capital include knowledge and education,
professional skills and competencies, physical health, psychological qualities and
motivation, experience, and social skills. These components are interconnected and
form a dynamic resource capable of growth through continuous learning, self-
improvement, and a healthy lifestyle.

In the 21st century, innovation, digitalization, and rapid technological changes
have become decisive factors in societal and economic development. They
fundamentally transform production, communication, management, and learning
processes, changing the role of individuals in economic and social systems. Under
these conditions, the development of human potential acquires new meaning, as the
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ability to adapt to technological shifts, acquire new knowledge, and generate
innovation determines competitiveness and self-realization opportunities.

Innovation acts as a driving force for human potential development by stimulating
demand for new knowledge, skills, and competencies. The emergence of new products,
processes, and business models requires employees not only to possess technical
training but also creativity, critical thinking, and the ability to work in interdisciplinary
teams. In the modern economy, individuals are increasingly becoming generators of
ideas and innovative solutions rather than mere executors of standardized operations.

Digitalization represents one of the key manifestations of technological change
with a comprehensive impact on human potential development. It encompasses the
introduction of digital technologies into all areas of life — from production and finance
to education, healthcare, and public administration. Digital platforms and network
technologies increase access to information and knowledge, creating new opportunities
for self-learning and professional growth.

At the same time, digitalization changes the requirements for human potential in
the labor market. Demand for digital competencies is growing, including data analysis,
software use, information processing, and cybersecurity. Even in traditional economic
sectors, digital skills have become essential, making lifelong learning a crucial concept
of human potential development.

Technological changes, including automation, robotics, and artificial intelligence,
have a dual impact on human potential. On the one hand, they increase labor
productivity, reduce the need for routine and physically demanding work, and improve
working conditions. On the other hand, automation leads to job displacement and
exacerbates structural unemployment, requiring workforce retraining and adaptability.

Education plays a particularly important role in developing human potential under
technological change. Traditional educational models are being transformed toward the
development of universal competencies such as critical thinking, digital literacy,
communication skills, and teamwork. Innovative learning methods, including digital
platforms, simulations, and virtual and augmented reality, make education more
flexible and practice-oriented.

Innovation and digital technologies also influence the development of social and
creative potential. Social networks, digital communication, and collaborative platforms
expand opportunities for cooperation, idea exchange, and social capital formation.
Human potential thus transcends national borders and acquires a global dimension.

Along with positive effects, technological changes generate new challenges,
including digital inequality, limited access to education and technology, and
insufficient digital skills among certain population groups. Information overload and
constant adaptation pressures also pose risks to mental health, which is an important
component of human potential.

The state plays a crucial role in human potential development under innovation
and digitalization by shaping education policy, supporting research, innovation
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infrastructure, and digital skills development. Business and civil society also bear
responsibility for creating conditions for professional growth and self-realization.

Thus, innovation, digitalization, and technological change have a complex and
multidimensional impact on human potential development. They create new
opportunities for learning, creativity, and productivity growth while requiring
adaptability, lifelong learning, and social responsibility. In the 21st century, human
potential development becomes a key condition for successful integration into the
digital and innovation-driven economy.

In the context of global transformations, investment in human capital becomes
one of the key strategic priorities of sustainable societal development. Unlike material
resources, which are limited and subject to depreciation, human capital has the capacity
for continuous reproduction and qualitative growth. Therefore, investments in human
development should be considered long-term investments with high socio-economic
returns.

Human capital includes education, professional skills, health, creative abilities,
and social and digital competencies. Investment in these components directly affects
labor productivity, innovation activity, and economic growth (Table 2).

Table 2 The Role of Investment in Human Capital in Ensuring Sustainable Development
Effect on sustainable
development

Investment area Main content

Formation of knowledge and
professional and digital
competencies

Maintenance of physical and
mental health

Education and lifelong
learning

Productivity growth,
innovation, adaptability

Increased work capacity,

Healthcare quality of life, social stability

Professional training and
retraining

Workforce adaptation to
technological change

Reduced unemployment,
increased competitiveness

Social development and equal

Access to education and

Reduced inequality, inclusive

opportunities employment growth
Development of innovation Support for creativity and Sustainable economic and
culture entrepreneurship technological development

An educated and healthy population is better able to use modern technologies,
create high value-added products, and adapt quickly to change, which is particularly
important for sustainable development. One of the key arguments for investing in
human capital is its multiplicative effect. Investments in education and healthcare
increase individual incomes, contribute to national welfare growth, reduce inequality,
and support middle-class formation. Socially protected and educated societies are more
stable and conducive to economic development, innovation, and democratic processes.
Investment in human capital is also an essential component of the environmental
dimension of sustainable development. Environmental awareness, responsible resource
use, and the ability to implement green technologies depend directly on education and
cultural development.
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In the context of digitalization and technological change, investment in human
capital is necessary to prevent structural unemployment and social marginalization.
Retraining programs, digital skills development, and lifelong learning reduce social
risks and increase national economic competitiveness. The state plays a key role in
implementing human capital investments by shaping institutional conditions for
education, science, healthcare, and social protection. Business and civil society also act
as active investors in personnel development and social programs. Coordinated
interaction among all stakeholders ensures systemic and long-term effects.

Thus, investment in human capital is a strategic direction of sustainable societal
development, combining economic efficiency, social justice, and environmental
responsibility. Human potential development forms the basis for innovation-driven
growth, improved quality of life, and a stable future for future generations.
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