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ABSTRACT

The purpose of this article is to substantiate the integrative role of human geography based on the information-synergistic para-
digm and UN materials on sustainable development in solving global problems of the 21st century.

Results. The analysis of previous studies and the relevance of the chosen research topic indicate the high place of geography in
general and human geography in particular. Such an analysis indicates of the importance of the raised topic and the integrative role of
human geography in the leading universities of the world, which determines its important worldview, mental and cultural role in society.
It can ensure the survival of the contemporary civilization of our planet and ensure the right for future generations to live and evolve
in favorable conditions of the biosphere. More and more scholars are advocating the importance of geography as an integrative disci-
pline and a leader in providing education for sustainable development. The article presents the integrative role of human geography in
solving the global problems of present, namely the interaction in the system "Human - Society - Nature". The article provides a thorough
analysis of the main UN documents on the implementation of the strategy of sustainable development in the life activity of society and
the education system. Human-geographical science and education are considered from the standpoint of the tasks of post-non-classical
science of the 21st century. The article describes the formation of the foundations of education for sustainable development, which
should be anticipatory in nature, widespread in various regions of the planet with the support of all countries of the world. The article
defines the essence of post-non-classical science, the role of individual sciences in solving the global problems of present and the place
of human geography in it. The concept of the information revolution of the contemporary world, the role of sciences in it, in particular
information geography, is justified. The article provides a detailed overview of the development of human geography in the leading
universities of the world and Ukraine and analyzes the their research areas. The analysis of educational problems of human geography
in Ukraine and V. N. Karazin Kharkiv National University was carried out. An analysis was conducted to reveal the features of the
structure, content, methods and methodology of human geography in the leading countries of the world, Ukraine and at our university.
The article states that the main trends of the world's leading universities regarding the development, place and role of humam geography
as a complex science of human, society, and nature are powerfully implemented in our university. It is also stated that human geography
has a powerful meaning, because it should contribute through its research and educational programs to the formation of the foundations
of a global mentality, the basic conditions of global culture in particular. Based on the conducted research, the article presents the main
points of development of human geography, in particular in Ukraine, to ensure its integrative role in plans for the future development
of the planet in terms of the sustainable development requirements.
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Taking into account the modern demand for the integration of scientific research and the necessary changes in the education
system, this study reveals the role of human geography as an integrative science and education in accordance with the requirements of
sustainable development and overcoming global problems of civilization.
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Problem Statement. Nowadays the global
world is rapidly changing, and it is in a state of con-
stant changes, shocks negative for society and the
natural environment, and dynamic instability of
many components. Mankind is experiencing not just
problems of a global nature but a global civilizational
crisis of the systemic nature, covering all regions and
countries of the world, all spheres of society. This cri-
sis has a gigantic scale and unpredictable conse-
quences for humanity and the planet. The question is:
what to do? How to find a way out of the crisis which
is increasing its catastrophic effects, threatening to
destroy all life on the planet? The problem concerns
politicians, public figures, educators, and scientists of
all fields, each person in particular. Humanity as a
global society must change its guidelines, reconsider
and limit its needs concerning the environment. With-
out interaction with environment, it cannot exist and
develop further, form its environmental views, creat-
ing a global mentality in interaction in the system
"Human — Society — Nature". We are talking about
the formation of the foundations of education for sus-
tainable development, which should be proactive,
and widespread in different regions of the planet with
the support of all countries of the world. The integra-
tion of human geography with the natural sciences,
humanities, and social sciences is an objective pro-
cess and testifies to the superposition of the subject
areas of these sciences and their significant potential.
Integrity and interdisciplinarity, the complexity of the
object-subject area of study of human geography, the
breadth of its applied tasks (including in achieving
sustainable development) provides it with a leading
position in solving these problems [53].

Analysis of recent studies and publications in-
dicates a high place for geography in general and hu-
man geography in particular. More and more scholars
are committed to understanding the significance of
geography as an integrative discipline and leading
one in providing education for sustainable develop-
ment. The high standards, approaches, methodology,
and resources of geographic education for studying
the interaction of world systems, humans and the en-
vironment at the local, regional and global levels are
emphasized.

Issues of geographical education in the aspect of
sustainable development are raised in the M.E.
Meadows' works (2020), which proves that geo-
graphical education is an important tool for under-

standing the content, orientation of sustainable devel-
opment goals and how to achieve them [12]. Geogra-
phy as a "science of sustainable development” is in-
creasingly important in developing knowledge and
skills to provide future generations with the tools to
overcome the global crisis.

An analysis of educational programs in the field
of geography at German universities, taking into ac-
count the formation of competencies for sustainable
development, is presented in the S. Sprenger's paper
(2018) [34]. A. B. Murphy (2007) emphasizes the
growing importance of geography in the United
States, increased public interest in geographic
knowledge, awareness of geography in other disci-
plines, development and widespread adoption of GIS
technologies, the growth of the labor market for ge-
ographers, and improvement of geographical educa-
tion [14]. Donert, K. (2007) revealed some issues of
geographical education in the system of higher edu-
cation of European countries [7].

The justification of the revolutionary changes in
traditional ideas about the standards of geographic
education, which is included in the concept of "Pow-
erful Geography", is presented in Boehm, R. G. et al.
(2018) [5]. The concept of "Powerful Geography" in-
volves combination of principles of human abilities,
the theory of powerful disciplinary knowledge and
the concept of the free curriculum to train geography
teachers as a social discipline. As well as it includes
their further work in modeling geographical
knowledge, skills and the best training to achieve per-
sonal, career goals, and aspirations.

Although geography on board with philosophy,
history and foreign languages is recognized as one of
the four compulsory disciplines in the UNESCO's
recommendations on education in the XXI century,
the place of geography at all levels of education in
Ukraine is still uncertain and unreasonably under-
stated [1]. The Ukrainian geographers repeatedly
raised the issues of determining the significance and
potential of geography as a science, geographical ed-
ucation in the context of solving global problems of
modernity. In particular, D.S. Malchikova and K.V.
Mezentsev (2022) analyzed the process of contempo-
rary transformation of the standards of basic geo-
graphical education in Ukraine and foreign countries
and determined the impact of this process on the for-
mation of a public image of geography [46]. In our
previous studies, we paid attention to the realities,
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challenges, experience of changes in human-geo-
graphical science and education [53], trends in the
post-industrial development of society and the role of
human geography, expanding its capabilities through
the information and synergetic component [49, 51,
52], the issue of training specialists in the field of hu-
man geography and regional development in Ukraine
[48], educational and ideological opportunities of ge-
ography as an integrating discipline in view of
achieving the goals of sustainable development [50].

This article justifies the integrative role of hu-
man geography based on the information and syner-
getic paradigm and UN materials on sustainable de-
velopment in solving global problems of the XXI
century.

The research tasks are:

e analysis of the main UN documents on science
and education to identify priority issues for over-
coming global problems of humanity;

e definition of the essence of post-nonclassical
science, the role of individual sciences in solv-
ing global problems of modernity, and the place
of human geography in it;

e substantiation of the concept of the information
revolution of the contemporary world, the role
of sciences in this, in particular information ge-
ography;

e review of the development of branches of human
geography in leading universities of the world,
Ukraine and analysis of directions of their re-
search;

e review of educational problems of human geog-
raphy in Ukraine and V.N. Karazin Kharkiv Na-
tional University; identification of the main
points of human geography development, in par-
ticular in Ukraine; to ensure its integrative role
in the future development plans of the planet in
terms of sustainable development requirements.
Presentation of the main material of the

study. Attention to the growing problems on the
planet has been drawn for a long time, and since the
middle of the twentieth century it has been taken care
of by powerful international organizations (UN,
NATO, UNICEEF, etc.), which play a coordinating and
organizing role in research, discussions of the situ-
ation.

From the point of view of synergetics as a com-
plex component of post-nonclassical science of the
XXI century, it is necessary to consider the existence
on the planet of a global system of a social, natural,
technogenic nature with many subsystems of differ-
ent nature and hierarchical level. In the aspect of hu-
man geography, we will talk about the global social
and geographical system, namely a complex, thermo-
dynamic, open, hierarchical system with powerful in-
ternal and external information connections and in-
fluences.

The main problem of the contemporary state of
the global social and geographical system is the fol-
lowing: a person, whose life is based on powerful
technologies and means of influencing nature, has be-
come a powerful force and carries out a powerful ex-
pansion in the environmental niche of the planet.
Pressure on the biosphere has reached its limits. Ac-
cording to Erwin Laszlo, a member and active figure
of the Club of Rome, humanity has already entered
the era of bifurcations due to its unreasonable activity
on the planet [10]. However, there are unknown
movement directions of subsystems of the global so-
cial and geographical system to attractors, their
changes, and losses. But it is already well known that
the power of technogenic civilization does not allow
to function the laws of nature, which evolutionarily
were formed over many millennia and provided self-
support, self-development, and self-organization of
the biosphere. The anthropocentrism of society is the
basis of global natural and social disasters, the
growth of tension between countries, etc. Human is
an author of the majority of human-made disasters on
the planet, and it is up to him to correct the troubles
and misfortunes of his human-made victories in the
biosphere.

Without dwelling on many components of the
global socio-geoecological crisis of the planet, let's
consider some issues of overcoming it. This should
be embedded in the renewal and transformation of
education. Synergetics is an interdisciplinary science
that gives impetus to the same direction of other sci-
ences about nature, humans, society, technology. The
science and education can provide a completely new
nature-centered self-organizing environment on our
planet for the formation of global human values,
world-class, and understanding of culture. Without it
is impossible to overcome military aggression and
conflicts, religious, political, cultural misunderstand-
ings, and problems. The basis of this approach is the
fundamental nature of education, the ability to form
a holistic view of nature, human, society and its tech-
nical and technological capabilities. The combination
of the humanities and the natural sciences through ed-
ucation can have a powerful impact on changing "hu-
man qualities".

As is well known, education always performed
many important functions in society; in particular a
significant one is the transfer of social experience of
generations. It did this task, teaching a person to live
in unity with nature many years ago. Nowadays a
powerful flow of information, contemporary infor-
mation technologies, forming confidence in the om-
nipotence of human and his influence technologies,
changes in the environment are not enough. It is nec-
essary to give comprehensive knowledge, practical
skills for living in an era of rapid change, the spread
of adversity in the natural and social. Change must
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concern science and education together, in unity.
Contemporary science provides technogenic civiliza-
tion with powerful means of influencing the natural
environment for the rapidly growing needs of man-
kind, thereby accelerating the growth of the eco-
nomic, social sphere. At the same time it excludes ag-
gravation of the geoecological crisis of consumption
due to the destruction and pollution of the environ-
ment, decrease in non-renewable resources, and de-
terioration of the climate situation in many regions of
the world. Consequently, education based on post-
nonclassical science should have a proactive charac-
ter and lay the foundations of the civilization that can
save the world from global problems of the anthropo-
genic nature.

Since the end of the twentieth century the efforts
of progressive scientists of various scientific direc-
tions have given light of hope for the survival of man-
kind through combining efforts to change the behav-
ior of society. The apogee of these efforts ended in
1992, when the World Summit on Sustainable Devel-
opment was held in Rio de Janeiro (Brazil) [41]. The
era of further efforts of scientists, politicians, public
associations for the development and further imple-
mentation of documents of sustainable development
in science, education, and consciousness of global so-
ciety began.

Today, the strategy of sustainable development
is the leading strategy for the further existence of the
information (post-industrial) society.

There is no reasonable alternative to sustainable
development, and the entire world community is tak-
ing certain steps to switch to a new strategy for its
development in the 21st century. Ukraine lags far be-
hind other countries in this process. This process can
be accelerated by forming and functioning a new ed-
ucation system, namely education for sustainable de-
velopment.

Sustainable development involves not only the
competent, rational use of natural resources by cur-
rent generations, but also measures to preserve the
environment in the name of the life of future genera-
tions. Therefore, an important point of education for
sustainable development is practical implementation
of the laid foundations of sustainability, ensuring
early action to solve environmental problems, as well
as problems of sustainable economic and social de-
velopment.

"Agenda 21" was the first international docu-
ment that identified education as an important tool for
achieving sustainable development and highlighted
areas of activity in education. "Agenda 21" states that
“education is the foundation of sustainable develop-
ment” and the main tool for creating a humane, equal
and attentive to human problems society in which
every individual should have own human dignity and
a decent standard of living [2]. Obviously, the main

reason for the emergence of education for sustainable
development is the awareness of the need for changes
in the educational paradigm to further sustainable de-
velopment of society, the economy and preservation
of the environment. Education for sustainable devel-
opment involves the transition of such an economi-
cally and socially oriented education model, which
should be based on broad interdisciplinary know-
ledge. This knowledge is based on an integrated ap-
proach to the development of society, which allows
making and implementing decisions at the local and
global levels. These decisions are aimed at improving
the quality level of living which are not threaten the
ability of future generations to meet their needs [40]

Education for sustainable development is at the
heart of the United Nations programs. It defines edu-
cation as encouraging changes in knowledge, skills,
values and attitudes to ensure a more sustainable and
just society for all [38].

In the UNECE Strategy for Education for Sus-
tainable Development, the overarching goal of edu-
cation for sustainable development is the statement
that "all people should have the knowledge and skills
to contribute to a sustainable development process
which meets the needs of the present and does not
compromise the ability of future generations to meet
their needs.... Education... should allow individuals
and societies to work for sustainable development. Its
goal is to make people more informed, moral, respon-
sible and demanding..." [9, 39]

The contemporary concept of education for sus-
tainable development is mainly based on the follow-
ing international acts on the development of environ-
mental education: Belgrade Charter, 1975 [36], Tbi-
lisi Declaration, 1977 [35], Declaration of Thessalo-
niki, 1997 [6].

The general international documents on sustain-
able development, which contain separate provisions
on education for sustainable development are the fol-
lowing: Agenda 21, 1992 [3], Report of the UNECE
Regional Ministerial Meeting for the World Summit
on Sustainable Development, The Sixth Environment
Action Programme of the European Community
2002-2012, 2001 [37], United Nations Millennium
Declaration, 2002 [31, 42].

The special international documents on educa-
tion for sustainable development are the following:
Dakar Framework for Action “Education for All:
Meeting our Common Commitments” (text was
adopted by the World Education Forum, Dakar, Sen-
egal, 2000) [44], An Agenda 21 for Education in the
Baltic Sea Region (adopted by the Meeting of Minis-
ters of Education of the Baltic Sea Region, Stock-
holm, Sweden, 2002) [4], Sofia Conference on Adult
Education (Sofia, Bulgaria, 2002) [33], UNECE
Ministerial Statement on Education for Sustainable
Development [45] (Kyiv, Ukraine, 2003), Basic Ele-
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ments of the UNECE Strategy on Education for Sus-
tainable Development (Kyiv, Ukraine, 2003), Draft
UNECE Strategy on Education for Sustainable Deve-
lopment (Geneva, Switzerland, October 2004) [39].

In 2005 The UN General Assembly proclaimed
the “Decade of Education for Sustainable Develop-
ment” [38]. In 2015, leaders of all countries at the UN
summit expressed support for the transition to sus-
tainability through the implementation of 17 Sustain-
able Development Goals for the period till 2030 [43].
At the same time, education is formulated as an inde-
pendent goal, and all other goals of sustainable devel-
opment and their tasks are also related to education.
In 2016 Ukraine developed a national system for sus-
tainable development, which includes 86 tasks and
172 indicators (7 tasks and 11 indicators for educa-
tion) [43]. In 2017 UNESCO developed recommen-
dations for harnessing the potential of education to
achieve each of the Sustainable Development Goals
(SDGs) [8].

Education for sustainable development aims to
form a worldview based on the principles of sustain-
able development, systematization and assimilation
of information on such development. The peculiarity
of education for sustainable development is the fol-
lowing: it covers the environmental, economic and
social problems of education and upbringing from the
perspective of forming a new system of value orien-
tations and models of behavior of the younger gener-
ation and society as a whole. It significantly comple-
ments and expands the framework of environmental
education, and allows all aspects of educational ac-
tivities to be developed in the context of sustainable
development. Its diversity of topics requires the use
of complex elaboration. It makes it possible to create
a systematic mechanism for transforming life priori-
ties at the individual level and, therefore, to ensure
the leading function of education concerning the
modeling of social processes.

Particular attention should be paid to the practi-
cal implementation of sustainable development mod-
els, the formation of appropriate norms of behavior
and lifestyles, and an active public position on imple-
menting sustainability in the everyday experience of
children and adults. Ukraine needs a responsible and
strategically-minded young generation for its future
survival. This need must be met primarily through ed-
ucation by creating schools of advanced education
for sustainable development, developing children's
value orientations that meet the needs of sustainable
development as personally important and appropriate.

The issues of sustainable development should
become an important component of contemporary
education. Sustainable development should be seen
as a universal and necessary element of everyday life
and included in all subjects and disciplines. It is nec-
essary to strengthen the relationship between the

natural and social sciences, introducing interdiscipli-
nary approaches. The traditional emphasis on teach-
ing individual subjects should be maintained in edu-
cation, while opening up opportunities for multilat-
eral analysis of real-life situations. All this will affect
the structure of curricula and teaching methods and
require lecturers to abandon the role of only infor-
mation carriers, and students from the role of only in-
formation consumers.

Sustainable development requires a concept of
education aimed at an integrated and dynamic ap-
proach that considers the importance of critical think-
ing, social learning and participation in society. That
is why economic, social and environmental aspects
are intertwined in education for sustainable develop-
ment. In a broader context, ethics and equity are im-
portant components of education for sustainable de-
velopment.

All materials of world forums, normative docu-
ments on their basis are embodied in the strategy of
education for sustainable development and should be
in educational programs of all levels. This gives hope
for the search and implementation of ways to restore
historical values, ensure the unity of human and na-
ture from the local to the global level on the basis of
changing not only knowledge, behavioral skills, but
also the formation of a culture of these relationships
through nature-centric science, a new philosophy of
behavior, etc. The restoration of social experience
can be possible through an educational system based
on a proactive character, known and unknown attrac-
tors, the emergence of “strange attractors”, whose be-
havior is almost impossible to predict.

As it is well known, synergetics began to de-
velop very rapidly from the end of the twentieth cen-
tury, first within the framework of physical science.
Then they covered other natural, social and human
sciences. Initially, the basis of synergetics was domi-
nated by mathematics, its conceptual apparatus,
methods, but increasingly spread in the behavioral
sciences, humanities, etc. In the field of subject-ob-
ject area of synergetics are complex thermodynamic
systems, their stability and instability, chaos in nature
and society, the possibility of self-improvement of
such systems, self-regulation and self-organization,
self-development, self-preservation, determination of
the role of random factors leading to strange attrac-
tors, natural and social disasters, revolutionary
changes in systems. All these aspects can and should
comprehensively explore the sciences of human, so-
ciety, nature, technology based on the embodiment of
the information-synergetic paradigm. In particular,
the documents on sustainable development and the
tasks of education speak not only about interdiscipli-
narity, but also raise important issues of the anticipa-
tory nature of such education, changes in teaching
methods from a simple transfer of knowledge to a

-175 -



Cepis «[eonocis. [eoepagpisi. Ekonozisi», 2023, sunyck 58

practical and project form. It ensures the formation of
sustainable skills and competencies, including on real
materials of the local level. We believe that the geo-
graphical component of education is fundamental in
the formation of knowledge, skills, attitudes and
practices, taking into account the sustainable devel-
opment goals. It allows people to make more in-
formed decisions for the survival of present and fu-
ture generations. The potential of geography is under-
estimated, given the formation of a holistic compre-
hension of the global problems of mankind, as it co-
vers the achievements of both natural and social sci-
ences. A powerful base of geography as a science of
sustainability is formed based on their integration,
which gives powerful knowledge through the prism
of spatial patterns of interaction between society and
nature [11].

Human geography is an integrative science that
allows comprehensively analyzing the complex pro-
cesses of synergetic nature occurring in the world so-
cial and geographical system, to respond to the cur-
rent challenges of present effectively. That is why
studying human geography is extremely important
for higher education, and it is represented in leading
universities of the world, Europe and Ukraine. In
many countries of the world, geography and human
geography in particular is contained in various edu-
cational fields, but its integrative, culturological ori-
entation remains. We consider the features, state and
prospects for the development of geographic educa-
tion and science in the top 10 universities in the world
according to QS World University Rankings, namely:
University of Oxford, London School of Economics
and Political Science, University of Cambridge, Uni-
versity of California Berkeley, National University of
Singapore, University of California, Australian Na-
tional University, University of British Columbia,
University College London and University of Hong
Kong as well as Akdeniz University and V. N.
Karazin Kharkiv National University (7able I).

We consider the correspondence of the level of
human-geographical education and science to the
challenges of modernity at the leading universities of
the world, and other higher education institutions that
were not included in the ranking in 2022, but have a
significant potential in the development of human-
geographical education and science.

The study of human geography at the University
of Oxford is carried out through various academic de-
partments and interdisciplinary programs offering
specialized courses and research opportunities [28].
The most relevant areas in scientific research are the
study of the spread of COVID-19, the interaction of
the economy and society, transformational processes
in society and justice, research in the field of energy,
comprehensive research on the interaction of society
and nature, geopolitical research, the interaction of

local authorities and society, technological and tech-
nical aspects of society, population mobility,
transport, and logistics research. The University of
Oxford focuses on scientific research, critical think-
ing, and intellectual exchange, creating a stimulating
environment for students interested in studying and
understanding human-geographical processes.

Human-geographical education is also actively
implemented at the London School of Economics and
Political Science [20]. The study of human geogra-
phy is viewed through a multidisciplinary prism,
combining social, economic, and political perspec-
tives. The School offers a range of programs and re-
search opportunities that reveal different aspects of
human geography and its intersection with the global
challenges of humanity. The teaching and research of
human geography is influenced here by the school's
broad approach to studying the social sciences. The
most important scientific areas at the London School
of Economics and Political Science are: economic
geography, environment, and urbanization, planning
and development. The activity of the school empha-
sizes field research, interaction with experts, experi-
ence of expeditionary work and contributes to the
creation of a lively and intellectually stimulating ed-
ucational environment.

Human geography at the University of Cam-
bridge is actually studied at various academic facul-
ties as part of interdisciplinary programs, but the for-
mation of a powerful intellectual environment for
studying human geography is ensured [26]. The uni-
versity emphasizes effective research, interdiscipli-
nary interaction and intellectual exchange, which cre-
ates a stimulating and enriching environment for stu-
dents interested in studying the features of human ge-
ography.

The study of human geography at the University
of Berkeley [23] is provided by various topics, in-
cluding urban geography, cultural geography, politi-
cal ecology, economic geography, and GIS (Geo-
graphic Information Systems). Field research, prac-
tice and expeditionary activities are essential for fu-
ture human geography specialists. The University
also organizes workshops, conferences and public
lectures of famous scientists, allowing students to
participate in debates and discussions and be aware
of current trends in the development of human-geo-
graphical science.

The study of human geography at the National
University of Singapore is carried out through inter-
disciplinary programs, research opportunities and a
focus on understanding the spatial dynamics of soci-
ety and its environment [21]. Students have the op-
portunity to participate in field studies, excursions
and expeditions, to implement research projects in lo-
cal communities and within international projects, as
well as to gain their own experience in collecting, an-
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Table 1

Place of human geography in the world's leading universities (constructed by the authors)

Structural unit

No. ngher Eduf:a- providing educa- | Levels of training Study programs Research Centers
tion Institution . .
tional services
Bachelor of Ge- "Nature, Society and Envi-
Department of ography, Bachelor ronmental Management"
University of Social Sciences, graphy, " . & ’ Center "Future of the
of Science, Mas- Sustainable Development, -
1. Oxford (UK) School of Geog- . . city", Department of
- ter of Science, Entrepreneurship and Man-
[28] raphy and Envi- . "o Transport Research
ronment Doctor of Philos- agement", "Geography and
ophy (PhD) Environment"
"Environment and Sustaina-
ble Development", "Eco-
nomic History and Geogra-
Bachelor of Ge- phy", "Human, Geogﬁap')’hy There are r.e§e.ar$:h
London School ooraphv. Bachelor and Urban Geography", "Ur- | centers and initiatives
of Economics Department of graphy, banization and Urban Devel- that focus on topics
-\ of Science, Mas- "on .
2. and Political Geography and . opment", "Regional Urban related to human ge-
. ter of Science, "o . .
Science (UK) Ecology . Development", "Human, Ge- | ography, in particular
Doctor of Philos- o " o
[20] ophy (PhD) ography and Urban Studies", | - the "LSE Cities Re-
phy "Regional and Urban Plan- search Center",
ning", "Economy, Ecology
and Climate Change", "Ur-
ban Policy".
School of Physi-
cal Sciences,
Faculty of Earth Cambridge Centre for
University of Sciences and Ge- (Bachelor, Master, (jeography of Life activity”, | Environment, Energy
. ography, Depart- . Geography of Infrastruc- and Natural
3. Cambridge Doctor of Philos- "o
(UK) [26] ment of Geogra- ophy, etc.) ture", "Geography of Educa- Resources Manage-
phy, Department U tion" ment, Centre for Geo-
of Geography, politics.
Archaeology and
Anthropology
College of Liter-
ature and Sci-
University of | ence, Department | (Bachelor, Master, | "Development of society and Caci?ile rsfsfjgio?}fn-
4. | Berkeley (USA) | of Geography, In- | Doctor of Philos- the environment", "Urban pitar ’
. " trification Research
[23] stitute of Urban ophy, etc.) Geography Center
and Regional De-
velopment
National Uni- Fa::llclit}égcfgrts Pre-universit Asia Research Insti-
versity of Sin- . . Y "Urban Geography", "GIS", | tute, Asia Sustainable
5. . Sciences, training, bachelor, | . " .
gapore (Singa- . Sustainable Development Cities Research Cen-
Department of master of science
pore) [21] ter
Geography
There are centers
University of (Bachelor, Master, | "Cultural Geography", "Geo- dedmated to urban
T Department of . . studies, environmen-
6. California h Doctor of Philos- | spatial Systems and Technol- 1 abili
(USA) [25] Geography ophy, etc.) ogies" ta .sustalpabl ity, so-
e cial justice and re-
gional development
Australian Na- | g s chool of
tional Univer- Bachelor, Master | "Sustainable Development", Center
7. . . Folklore and So- . " " " "
sity (Australia) . of Science Urban Systems Human Ecology
[19] ciety
University of The Vancouver Bachelor of Ge- " " on . Institute of Re-
. Campus, Faculty Human Geography", "Envi- .
British Colum- ography, Bachelor ; sources, Environment
8. . of Arts, . ronment and Sustainable De- .
bia (UBC), of Science, Mas- " and Sustainable De-
Department of . velopment
(Canada) [24] ter of Science, velopment, Centre for
Geography
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Doctor of Philos- Human Settlements
ophy (PhD) Studies
. Bachelor of Ge- " . " .
Faculty of Social oaraphy. Bachelor Economic Geography", Center for Leading
University Col- and Historical sraphy, "Geography of the World", Spatial Analysis, La-
. of Science, Mas- | o . o
9. lege London Sciences, Depart- ter of Science Social Geography", "Global boratory for the
(UK) [29] ment of Geogra- 7 Migration", "Human Geogra- Study of Spatial
h, Doctor of Philos- hy", "Urban Geography" Transformations
Center for Urban
University of Master of Sci- " Studies and Urban
Department of Geography and .
10. Hong Kong Geoeranh ences, Doctor of Urban Manasement" Planning, Center for
(China) [27] graphy Philosophy (PhD) & Cultural Heritage
Studies
Research Center for
Akdeniz Uni- "Human Geography", "Geog- Urban.and Regional
" . Department of . Planning, Research
11.* | versity (Turkey) Bachelor, Master | raphy and Information Sys-
[22] Geography tems". "Urban Geography" Center for Cultural
’ graphy Heritage Manage-
ment and Tourism
V. N. Karazin ]
Kharkiv Na- Department of (Bachelor, Master, "Economic, Social Educational Labora—
. . Human Geogra- . . tory for Socio-Eco-
12.* | tional Univer- ; Doctor of Philos- Geography and Regional .
sity (Ukraine) phy and Regional ophy, etc.) Development” nomic and Infor-
(18] Studies > mation Technologies

*some universities that were not ranked in 2022, but have a significant potential for human-geographical training

alyzing and interpreting data. Fieldwork experiences
enhance students' understanding of spatial dynamics,
cultural landscapes, urban transformation processes,
and environmental issues. The University also con-
tributes to the implementation of powerful studies of
complex world processes and the study of the global
perspective of the development of human geography.
The university's educational and scientific activities
emphasize international cooperation and global pro-
spects for the development of human geography,
forming a dynamic educational environment for stu-
dents interested in studying the global problems of
humanity and the role of human geography in solving
them.

The scientists at the University of California in
Los Angeles focus on the following issues: demo-
graphic problems and racial composition of the pop-
ulation, spatial transformations and differentiation of
development, cultural and historical geography, glob-
alization, urban, political and economic geography,
population migration, natural geography, human ge-
ography, methodology of geographical research [25].
The University of California system encourages in-
terdisciplinary collaboration, allowing students to ex-
plore the connections between human geography and
other disciplines such as sociology, economics, polit-
ical science, anthropology, and environmental sci-
ence. The study of human geography at the Univer-
sity of California system involves the availability of
interdisciplinary programs, research projects, field-
work experience, and involvement in solving real
practical human-geographical problems. The empha-
sis of geographical education of this university is

focused on systematic research, cooperation and
practical implementation of the acquired knowledge,
creating a dynamic and intellectually stimulating en-
vironment for students interested in studying human
geography.

Australian National University focuses on indig-
enous issues, human impact on the environment, the
state of urban systems and the sustainability of cities,
the development of geographic science methodology,
interactive methods and their application [19]. Field
studies and practices are important components of so-
cial and geographical education at the university. The
school organizes excursions and research projects
that allow students to observe and analyze real geo-
graphical phenomena. The specificity of the Austral-
ian University in educational and scientific activities
is powerful scientific research, cooperation with
leading scientists and practitioners, practical imple-
mentation of the knowledge gained.

Among the priority areas of the University of
British Columbia are the issues of urbanism and eco-
nomic development of cities, transnational trade flows,
climate change, information geography, GIS and spa-
tial analysis, geodemographic features (gender-age
structure, racial composition), colonialism and justice,
military geography and state security [24].

The study of human geography at this university
encompasses a wide range of topics and approaches,
particularly cultural geography, urbanism, economic
geography and social justice. Students develop skills
in spatial analysis, GIS (geographical information
systems) and qualitative methods of human-geo-
graphical research. Field research and practice are
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important components of receiving a geographical
education at the University of British Columbia. Stu-
dents can participate in excursions, public research
projects and gain practical experience collecting and
analyzing geodata. Fieldwork experiences enhance
students' comprehension of spatial dynamics, cultural
landscapes, urban transformation processes, and en-
vironmental issues. An important feature of geo-
graphic education at the University of British Colum-
bia is the interdisciplinary cooperation and integra-
tion of various scientific areas to ensure the inte-
grated nature of education and science.

It is worth noting geospatial analysis, sustaina-
ble use of natural resources, global health issues, de-
mographic issues and population migration, includ-
ing refugees and forced migrations, “brain drain”, ge-
ography of world culture, feminist cities, global ur-
banism, urban infrastructure and housing urbanism,
urban heritage among the main scientific areas at
University College London [25]. Educational pro-
grams provide general training in human geography,
covering its various components: urban geography,
cultural geography, political ecology, economic ge-
ography and social theory. The specificity of human-
geographical education in the college is to provide
opportunities for obtaining a quality education, car-
rying out independent scientific research and testing
their results.

The University of Hong Kong has opportunities
to study applied geography and urban management
[27]. Scientific research is specific and focuses on the
study of China, its role and influence on the world
stage, in particular by rethinking and recontextualiz-
ing China's strategic position through large-scale
changes in economic and social structures, as well as
the rapid process of urbanization over the past 40
years; research of cities and transport infrastructure
using qualitative and quantitative research methods,
analysis of the opportunities and challenges of rapid
urbanization, as well as improving the growing com-
plexity of transport planning and design, mobility and
sustainability, security and management in megaci-
ties. The peculiarity of geographical education in this
higher education institution is the emphasis on stud-
ying the Asian region and China itself, the problems
and prospects for its development, the spread of in-
fluence and regional hegemony.

It is worth noting human geography, urban-geo-
graphical studies and the latest concepts of methods
and techniques for using geospatial analysis tools
(GIS) among the priority scientific areas of Akdeniz
University [22]. The university is equipped with
modern geospatial laboratories that provide students
access to the most modern tools and software for ge-
ospatial analysis and mapping. Students can also join
geographic clubs and associations, participate in re-
search projects with faculty, and attend conferences

and workshops organized by the department. These
activities contribute to forming an active academic
community, allowing applicants to expand their
knowledge, develop research skills and communicate
with professionals in the field. This experience of the
university fully corresponds to the modern demand
for the level of geographical education. Department
of Geography of the Akdeniz University also has an
advisory board consisting of businessmen, local gov-
ernment representatives and NGO representatives.
The course catalogs are shaped according to current
problems and issues by holding regular meetings
with the advisory board every year. In addition, bach-
elor students have to prepare a graduation thesis that
deals with current and regional issues in order to
graduate.

Human-geographical science and education is
also actively developing at V.N. Karazin Kharkiv Na-
tional University, and it is represented by the follow-
ing areas: human geography and sustainable develop-
ment, demography, migration processes, social geog-
raphy, political geography and geopolitics, urban ge-
ography and urban planning, geography of agricul-
ture and agro-industrial complexes, regional geogra-
phy and peculiarities of regional development [13,
15-18, 32]. Particular attention is paid to studying the
theory and methodology of human-geographical sci-
ence and information geography as a new and prom-
ising field. Students gain a deep comprehension of
spatial development models, processes and dynamics
of human-geographical processes, exploring ways of
the spatial distribution of the population and oppor-
tunities for regional development. Much attention is
paid to international cooperation, obtaining and im-
plementing the experience of the best universities in
Europe and the world in lecturers and students' edu-
cational process and research work.

In general, the training of specialists in specialty
106 Geography takes place at all three levels of
higher education in Ukraine. 17 higher education in-
stitutions of Ukraine train bachelors and 14 higher
education institutions of Ukraine train masters within
the specialty 106 Geography. There is a fairly wide
variety of proposed educational programs, including
programs in the field of geography, recreation and
tourism, natural geography and environmental man-
agement, human geography and regional studies [48].
Content analysis of educational programs of the first
and second levels of higher education of these uni-
versities indicates a wide range of specialized disci-
plines that contribute to the formation of highly qual-
ified specialists in regional development, its monitor-
ing and management based on the formed potential
of knowledge in the field of human geography and
understanding of the peculiarities of the interaction of
society-environment-economy and the formed spa-
tial thinking [18].
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Therefore, the necessary measures to improve
the structure, content, and measures for the imple-
mentation of the educational field of this science have
been proposed based on the analysis of the place and
role of human geography as an integrative interdisci-
plinary science in solving global problems of human-
kind. Such changes should be based on the evolution-
ary synergetic approach to forming knowledge, prac-
tical skills, etc. Human geography and its educational
component meet all the requirements of this ap-
proach. Human-geographical education and its edu-
cational programs should include interdisciplinary,
synthetic courses. Cross-cutting and leading lines are
historicism, evolutionism, information and syner-
getic laws and the principle of construction.

Human geography as a science has a powerful
direction of further development based on interdisci-
plinarity, from the standpoint of synergy, which is ex-
tremely important in the instability and unpredicta-
bility of the development of global society of up-
heaval, chaos and catastrophes in present. Involve-
ment of a wide methodological toolkit and various
scientific approaches provides comprehensive and
verified research results. It is also important to coop-
erate with stakeholders, particularly local and re-
gional authorities, communities, politicians, practi-
tioners, scientists of other research institutions and
higher education institutions. Such cooperation cre-
ates the basis for expanding the social demand for sci-
ence and education.

Based on the principles of sustainable develop-
ment, contemporary human geography is designed to
be an ambassador for solving global challenges.
Therefore, human-geographical research should lead
in solving complex global challenges, such as urban
sprawl, demographic problems, social inequality,
problems of war and peace, etc.

Among the prospects provided by high-quality
human-geographical education, the leading place is
occupied by the integration of new technologies, such
as spatial analysis and forecasting of development,
the introduction of the foundations of information ge-
ography, remote sensing, big data analytics and geo-
spatial modeling. These areas allow forming a new
comprehension of spatial processes and approach the
transformation of the human-nature interaction, pos-
itively solve tactical and strategic compromises.

Information geography is one of the powerful
tools for the transition of human-geographical educa-
tion to a qualitatively new level of development be-
cause it focuses on the formation of skills for master-
ing and processing the rapidly growing flow of infor-
mation, the study and application of geographical in-
formation systems, remote sensing, spatial analysis
and the introduction of geospatial technologies. The
analysis conducted by the authors demonstrates that
the development of information geography and its

implementation in the educational and scientific pro-
cess in the leading universities of the world has in-
creased significantly in recent years thanks to the cor-
responding main trends in the development of educa-
tion and science. Information geography is an inter-
disciplinary science, based on geographical concepts
and methodology of computer science, synergetics,
cybernetics, statistics, earth sciences and other re-
lated disciplines. Leading universities recognize the
importance of interdisciplinary education and offer
programs integrating geospatial technologies with
different areas of human geography such as urban
planning, environmental management, health,
transport and social sciences. This important human-
geographical area ensures the excellence of research,
and therefore some of the world's leading universities
have established research centers, institutes and de-
partments dedicated to information geography. They
focus on improving geospatial technologies, develop-
ing innovative methodologies, and addressing press-
ing societal challenges. They contribute to develop-
ing theories, algorithms and applications related to
GIS, remote sensing, spatial analysis and data visual-
ization.

All bachelor's, master's, and PhD programs of
the world's leading universities have been imple-
mented to some extent and continue to develop infor-
mation geography, providing a comprehensive and
powerful educational component. Their basis is the
mastery of geospatial technologies, data manage-
ment, and implementation of geospatial analysis. Ed-
ucational programs necessarily include practical ex-
perience, project-based learning and field studies to
enhance practical skills and prepare students to solve
real-world practical problems. Comprehension of the
need for such training leads to the fact that universi-
ties and their research centers invest in advanced ge-
ospatial laboratories, high-performance computing
resources, remote sensing equipment, and access to
geospatial data repositories. Such resources allow re-
searchers and students to conduct advanced geospa-
tial analysis, process large data sets and develop in-
novative geospatial programs.

Leading universities also collaborate with gov-
ernment agencies, industry partners, and research in-
stitutions to address real-world challenges and drive
innovation in education and research. This collabora-
tion often includes collaborative research projects,
knowledge sharing, and technology transfer, ensuring
that academic research will have a practical imple-
mentation and positive impact on society's develop-
ment.

Leading universities are implementing their
contribution to open data initiatives by sharing geo-
spatial data sets, developing open source software
tools, and advocating for open access to geospatial
information. This joint and open approach contribu-
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tes to this direction's innovative development, re-
search reproducibility and free access to geospatial
technologies.

Therefore, the development of information ge-
ography as a component of human geography in the
leading universities of the world is characterized by
interdisciplinary cooperation, research excellence,
improvement of educational programs, the availabil-
ity of the most modern equipment, cooperation with
external partners, opportunities for professional de-
velopment and commitment to open data and open
source software. These universities play a crucial role
in developing geospatial technologies, promoting in-
novation in solving complex social problems through
the application of information geography and infor-
mation development of society. It is worth adding
about the importance of education and science in the
difficult conditions of the present, war, social up-
heavals, a significant loss of intellectual potential,
problems of restoring the economic potential of the
country, the loss of stability of many regions, etc.
There is a problem of strengthening the scientific
component, training qualified specialists in policy is-
sues, regional development, monitoring and planning
of territories in further sustainable development. This
is a problem of education. This is a problem of edu-
cation and integrated interdisciplinary science,
namely human geography.

Human geography has a powerful value, be-
cause it should contribute through its research and ed-
ucational programs to the formation of the founda-
tions of the global mentality, the fundamental condi-
tions of world culture in particular. Information ge-
ography in this respect will continue to evolve rap-
idly. It is necessary to translate these changes into ed-
ucational programs, to form relevant important stu-
dents’ competencies.

It should be noted that the main trends of the
world's leading universities regarding the develop-
ment, place and role of human geography as a com-
plex science of human, society, nature are powerfully
implemented in our university. Based on it we note
that Kostiantyn Niemets was a generator of ideas for
improving human-geographical science and educa-
tion at our department. He was one of Ukraine's lead-
ing scientists in information geography as a compo-
nent of human geography. He paid much attention to
improving human geography's scientific and method-
ological apparatus. Rapid changes in the flow of var-
ious information about a person, society, nature, the
aggravation of crises in the biosphere require the ex-
pansion of knowledge about various types of infor-
mation, the search for new methods for mastering it
and improving educational programs and theoretical
and methodological foundations of our science on
this basis [47]. The conceptual and terminological ap-
paratus changes following the transformation of

science itself. The algorithm of this process is simple:
a new social order for solving specific problems of
society requires the development of new research
methods and addressing these problems due to the
impossibility of solving them within the previous the-
oretical and methodological paradigms. In turn, the
latter causes the development of the conceptual and
terminological apparatus, etc.

The conceptual and terminological apparatus of
contemporary social geography was formed histori-
cally in the conditions of the development of science
itself, starting from economic geography with its
transformation into economic and social, socio-eco-
nomic, and finally into human geography. It was a
science not just geographical, but interdisciplinary by
definition from the beginning. Therefore, scientific
and methodological, methodological and terminolog-
ical apparatus were formed accordingly. Many inter-
sections from the beginning of development were
from economics, mathematics, then from sociology,
political science, cultural studies, computer science,
etc. Undoubtedly, this development should occur in
the near future at the expense of the conceptual and
terminological apparatus of cybernetics, synergetics,
systems theory, etc. Konstiantyn Niemets substanti-
ated and considered the construction of the thesaurus,
structure, content, and the formation of educational
programs of geographical orientation in general and
human geography in particular. In this aspect we note
the significant work on developing the conceptual
and terminological apparatus, research methods fol-
lowing global problems and social challenges.

The practical activity of human society poses
new and new problems to science, causing rapid de-
velopment and new research areas. Many bifurcation
points are unpredictable in the interaction of society
and nature, and the development of global civiliza-
tion as a whole. This requires the implementation of
synergetic laws in human-geographical research,
which should cover new phenomena, challenges for
answering the question of changes in human behavior
and society as a whole, and directions for developing
social and geographical systems at bifurcation points,
in particular. Given the extraordinary complexity of
contemporary challenges to the sciences of society,
nature, and human on a global scale; the complexity
of processes at all levels in different parts of the
world, human geography with its powerful interdis-
ciplinary approach should significantly expand its
subject-object research area. Given the need to apply
the laws of synergetics in human geography, it is nec-
essary to implement the concept of nonlinearity as
soon as possible in its scientific apparatus, which is
used very limitedly, although this is one of the main
qualities of contemporary social and geographical
systems. Further research requires consideration of
cross-cutting lines of humanization, in particular
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cultural and behavioral geography, the development
of behavioral maps that can become the basis for im-
proving infrastructure, in particular transport, etc.
Natural and social, purely anthropogenic cataclysms
are rapidly spreading and problems. It requires the
study of the mechanisms of the spread of anthropo-
genic cataclysms; in particular, this concerns natural
and human-made disasters, their prevention, and
overcoming with the analysis of natural and human
losses, and financial resources.

The regional gaps in the levels of socio-eco-
nomic development, availability of human potential,
its prospects are growing rapidly in Ukraine. These
processes will be intensified as a result of the war that
Russia started against Ukraine, and the negative mi-
gration situation against this background. In general,
there are processes of disintegration of countries un-
der the pressure of globalization in the world. In the
same aspect, research is needed on regional identity,
in particular ethnic, racial, gender, age, professional,
corporate, etc. An important issue for studying hu-
man geography is the regional mentality as the basis
of regional identity in the new socio-political condi-
tions. It should be noted that this problem was in the
field of view of scientists abroad at the end of the last
century. Since then an important concept of the cul-
tural landscape has appeared, as the territory is his-
torically inhabited by a certain group of people,
namely bearers of certain cultural values.

Conclusions. Summing up the study of the im-
portant and complex problem regarding the role of
science and education in overcoming the threatening
problems of contemporary civilization, we note sev-
eral aspects regarding the role of human-geograph-
ical science and education in these processes. Each
science in a certain period of historical development
performs certain important functions. Its success de-
pends on the future of science itself and its contribu-
tion to the development of society, efforts to over-
come global troubles, etc. The social order also sets
the task for scientific developments, areas and, ac-
cordingly, the implementation of achievements in the

education system. The system of transferring the so-
cial experience of generations works according to
this scheme. In the current crisis state of interaction
of humankind with the environment, the means of
technogenic civilization do not allow solving these
problems. The problem is in a person, his worldview,
the dominant role in the biosphere, etc. The leading
scientists of the world raise the question of the need
for revolutionary changes in "human qualities" [26].
Taking into account the contemporary demand for the
integration of scientific research and the necessary
changes in the education system, this study reveals
the role of human geography as an integrative science
and education following the requirements of sustain-
able development and overcoming the global prob-
lems of civilization.

A thorough analysis of the main UN documents
on implementing the sustainable development strat-
egy in the life activity of society and the education
system was carried out. Human-geographical science
and education are considered from the standpoint of
the tasks of post-nonclassical science of the 21st cen-
tury. The main role belongs to the information and
synergetic paradigm in theory and methodology,
practical activity. Hence a change in the functions of
human geography, the structure and content of edu-
cation is necessary. The authors analyzed the identi-
fication of features of the structure, content, methods
and techniques of human geography in the leading
countries of the world, Ukraine and in our university.
These issues will be considered in more detail and
thoroughly in the monograph of the scientists of the
department, textbooks, etc. The analysis of previous
studies indicates the importance of the topic raised
and the integrative role of human geography in the
world's leading universities, which indicates its sig-
nificant worldview, mental and cultural role in soci-
ety. It can ensure the survival of the contemporary
civilization of our planet and ensure the right for fu-
ture generations to live and evolve in favorable con-
ditions of the biosphere.
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VY crarTi NpencTaBiIeHo IHTErpaTuBHY poib CyCIiIbHOI reorpadii y BUpilIeHH] 1o0albHUX Mpo0JieM Cy4acHOCTi, a
came B3aemoito B cucreMi «Jltonuna — CycminbctBo — [Ipupoaa». B crarti npoBeneHO IpyHTOBHHI aHalli3 OCHOBHUX
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PpOo3KkpuTO popMyBaHHS 3acaj] OCBITH Ul CTIHKOTO PO3BUTKY, SIKA Ma€ HOCUTH BUIEPEDKAIBHUN XapakTep, IIHPOKE I10-
IIMPEHHS B Pi3HUX PErioHaX IUIaHEeTH 3a MIATPUMKH BCIX KpaiH CBiTYy. B cTarTi BU3HAUEHO CYTHICTH IOCTHEKIACHYHOI
HAayKH, pOJIb OKPEMIX HayK Y BUPIIMICHHS [I00aTbHUX TMPoOIIeM CYyYacHOCTI 1 MicIle B Hilf cycminbHOI reorpadii. O0rpy-
HTOBaHO MOHATTA IO iH(OpMaLifHy PEBOIIOIII0 CYy9acHOTO CBIiTY, pOJh HAYK B IIEOMY, 30KpeMa iH(opMamiiHoi reorpa-
¢ii. B crarTi npoBeeHO eTanbHUi OIS PO3BUTKY Taily3ei cycIiibHOI reorpadii B IPOBIIHMX By3ax CBITY, YKpaiHu Ta
aHaJIi3 HaMpsIMiB iX JOociiKeHHs. BukoHaHmit aHami3 OCBITHIX pobieM cycminbHOI reorpadii B Yipaini i XHY imeni B.
H. Kapaszina. IIpoBenero anai3 BUSBICHHS 0COOIMBOCTEH CTPYKTYPH, 3MICTY, METOIIB Ta METOJHMKH CYCITIbHOI reorpa-
¢bii B IpoBiAHUX KpalHax CBiTY, YKpaiHi i B HAaIllIOMy yHiBepcHUTETi. B cTaTTi 3a3Ha4eHo, 10 TOJIOBHI TEHICHLIT TPOBIIHUX
YHIBEPCUTETIB CBITY CTOCOBHO PO3BUTKY, MiCLIsI 1 poJIi CyCHUIbHOT reorpadii Ik KOMIUIEKCHOT HayKH PO JIFOANHY, CYCITi-
JILCTBO, IPUPOAY TOTYXKHO peali3yloThCsl B HAIOMY YHiBepcuTeTi. Takoxk 3a3HayeHo, 10 cycliyibHa reorpadisi Mae 1o-
TY’KHE 3Ha4€HHsI, 00 Ma€ CIPHSTH Yepe3 CBOI JOCIIKEHHS 1 OCBITHI ITporpaMu  (hOpMyBaHHIO 3acaj I00aIEHOIO MEH-
TaJITETy, 3aCaJHUYNX YMOB 3araJIbHOCBITOBOI KyJIbTypH 30KpeMa. Ha 0CHOBI poBeeHOr0 T0CIiKEHHSI B CTaTTI HaBe-
JICHO OCHOBHI TOYKH PO3BHUTKY CYCIJIbHOI reorpadii, 30kpeMa B YkpaiHi aist 3a0e3nedeHHs ii iHTerpaTuBHO poJii B I1a-
HaX MaiiOyTHROTO PO3BUTKY ILIAHETH B ACHIEKTi BUMOT CTIHKOTO PO3BHUTKY.

Knrouoei cnosa: cycninvha ceozcpagpis, cycnineHo-eeoepa@iuti 00CiON#CeH s, CUCMeMa, CUHEP2emUKA, CYCRilbCME0
ma npupooa, ingopmayitina eeoepais, ceocpagiuna oceima, CMIUKuLl pO3BUMOK, 0C8IMA OJisk CMILIKO20 PO36UMKY, 210-
banvhi npobremu cyyacHocmi.

BHecoK aBToOpiB: BCi aBTOpPU 3po6w1m pPiBHWI BHECOK Y LitO p060Ty Haginwna 20 6epesHa 2023 p.
MNpwuiiHaTa 3 TpasHa 2023 p.
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