ISSN 2710 — 1673 Artificial Intelligence 2022 Ne 1

UDC: 004.93

DOI: https://doi.org/10.15407/jai2022.01.008

REGARDING THE DRAFT STRATEGY
DEVELOPMENT OF ARTIFICIAL INTELLIGENCE IN UKRAINE
(2022 — 2030)

Anatolii I. Shevchenko

Institute of Artificial Intelligence Problems of the MES
of Ukraine and the NAS of Ukraine, Corresponding
Member of NAS of Ukraine, Doctor of Technical
Sciences, Professor

Academician Glushkov Ave., 40, Kyiv, Ukraine, 03187
http://orcid.org/ 0000-0002-0095-538X

Olekasndr V. Bilokobylsky

Institute of Artificial Intelligence Problems of the MES
of Ukraine and the NAS of Ukraine,

Doctor of Philosophy, Professor

Academician Glushkov Ave., 40, Kyiv, Ukraine, 03187
http://orcid.org/ 0000-0002-0139-4748

Maksym O. Vakulenko

Institute of Artificial Intelligence Problems of the MES
of Ukraine and the NAS of Ukraine, Ph.D.
Academician Glushkov Ave., 40, Kyiv, Ukraine, 03187
http://orcid.org/ 0000-0003-0772-7950

Anatoly S. Dovbysh

Sumy State University, Doctor of Sciences, Professor
Rymskoho-Korsakova Street, 2, Sumy, Ukraine, 40007
http://orcid.org/ 0000-0003-1829-3318

Volodymyr V. Kazimir

Chernihiv Polytechnic National University,
Doctor of Sciences, Professor

Shevchenko Street, 95, Chernihiv, Ukraine, 14035
http://orcid.org/ 0000-0001-8163-1119

Mykyta S. Klymenko

Institute of Artificial Intelligence Problems of the MES
of Ukraine and the NAS of Ukraine.

Academician Glushkov Ave., 40, Kyiv, Ukraine, 03187
http://orcid.org/ 0000-0003-4433-6641

Oleksii V. Kozlov

Petro Mohyla Black Sea National University,

Ph.D., Associate Professor

68 Desantnikiv Street, 10, Mykolaiv, Ukraine, 54000
http://orcid.org/ 0000-0003-2069-5578

Yurii P. Kondratenko

Petro Mohyla Black Sea National University,

Doctor of Technical Sciences, Professor

68 Desantnikiv Street, 10, Mykolaiv, Ukraine, 54000
http://orcid.org/ 0000-0001-7736-883X

Dmytro V. Lande

National Technical University of Ukraine «Igor
Sikorsky Kyiv Polytechnic Institute,

Doctor of Technical Sciences, Professor
Peremohy Ave., 37, Kyiv, Ukraine, 03056
http://orcid.org/ 0000-0003-3945-1178

Ozar P. Mintser

Shupyk National Healthcare University of Ukraine,
Doctor of Medical Sciences, Professor
Dorohozhitska Street, 9, Kyiv, Ukraine 04112
http://orcid.org/ 0000-0002-7224-4886

Sultan K. Ramazanov

State Higher Educational Institution Kyiv National
Economic University named after Vadym Hetman,
Doctor of Economic and Technical Sciences, Professor
Peremohy Ave., 54/1, Kyiv, Ukraine, 03057
http://orcid.org/ 0000-0002-8847-6200

Andrii A. Roskladka

State University of Trade and Economics,
Doctor of Economic Sciences, Professor
Kyoto Street, 19, Kyiv, Ukraine, 02156
http://orcid.org/ 0000-0002-1297-377X

Anatoly M. Sergienko

National Technical University of Ukraine "lgor
Sikorskii Kyiv Polytechnic Institute”, Ph.D., Associate
Professor

Peremohy Ave., 37, Kyiv, Ukraine, 03056

Evgeny V. Sydenko

Petro Mohyla Black Sea National University, Ph.D.,
Associate Professor

68 Desantnikiv Street, 10, Mykolaiv, Ukraine, 54000
http://orcid.org/ 0000-0001-6496-2469

Vadym I. Slyusar

Central Research Institute of Armaments and Military
Equipment of the Armed Forces of Ukraine,

Doctor of Technical Sciences, Professor

28B, Povitroflotskyi Ave., Kyiv, Ukraine, 03049
http://orcid.org/ 0000-0002-2912-3149

Oleksandr V. Sosnytskyi

Institute of Artificial Intelligence Problems of the MES
of Ukraine and the NAS of Ukraine, Ph.D.
Academician Glushkov Ave., 40, Kyiv, Ukraine, 03187
http://orcid.org/ 0000-0001-6468-9060



ISSN 2710 — 1673 Artificial Intelligence 2022 Ne 1

Oleksandr Y. Stryzhak Volodymyrska Street, 60, Kyiv, Ukraine, 01033
National Center "Small Academy of Sciences of http://orcid.org/ 0000-0001-7639-2969
Ukraine", Doctor of Technical Sciences, Professor . )

38/44, Degtyarivska Street, Kyiv, Ukraine, 04119 Andrii L. Fisunenko

Samsung R&D Institute Ukraine, Ph.D.

Oleksandr S. Stryuk L’va Tolstogo Street, 57, Kyiv, Ukraine, 01032

Petro Mohyla Black Sea National University
68 Desantnikiv Street, 10, Mykolaiv, Ukraine, 54000 Oleg R. Chertov

National Technical University of Ukraine "lgor Sikorskii

Vasyl M. Tereshchenko Kyiv Polytechnic Institute", Doctor of Sciences, Professor

Taras Shevchenko Kyiv National University, Doctor
of Physical and Mathematical Sciences, Professor

=

10.

11.
12.
13.

Peremohy Ave., 37, Kyiv, Ukraine, 03056
http://orcid.org/ 0000-0001-5293-5842

The Head of the project is Anatoliy Shevchenko, a Correspondent
member of the National Academy of Sciences of Ukraine expresses
special thanks to the authors, members of the working group, as well
as participants of 10 of the monthly conferences, your active
participation in the creation of the project "'Strategy of development
of artificial intelligence in Ukraine for 2022-2030" and invites
participate in the preparation of the final version of this an
important document for Ukraine.

Participants of monthly conferences of the 2021-2022 years
""Creation of the Strategy for the Development of
Artificial Intelligence in Ukraine"

Oleksiy D. Azarov — Vinnytsia National Technical University, Ph.D., Professor.

Anatoly V. Anisimov — Taras Shevchenko National University of Kyiv, corresponding
member of the National Academy of Sciences of Ukraine, Ph.D., Professor.

Vitalina O. Babenko - V. N. Karazin Kharkiv National University, Doctor of economics,
Professor.

Oleksandr V. Barmak — Khmelnytskyi National University, Doctor of Technical Sciences,
Professor.

Olekasndr V. Bilokobylsky - Institute of Artificial Intelligence Problems of the MES of
Ukraine and the NAS of Ukraine, Doctor of Philosophy, Professor.

Andriy O. Biloschytskyi — Taras Shevchenko National University of Kyiv, Doctor of
Technical Sciences, Professor.

Yevhenii V. Bodyanskyi - Kharkiv National University of Radio Electronics, Doctor of
Technical Sciences, Professor.

Andrii Y. Bomba — The National University of Water and Environmental Engineering,
Doctor of Technical Sciences, Professor.

Maksym O. Vakulenko - Institute of Artificial Intelligence Problems of the MES of
Ukraine and the NAS of Ukraine, Ph.D.

Anatoly P. Vlasiuk — The National University of Ostroh Academy, Doctor of Sciences,
Professor.

Serhii O. Hnatiuk — National Aviation University, Ph.D., Professor.

Tatiana O. Govorushchenko — Khmelnytskyi National University, Ph.D., Professor.

Ihor V. Grebennik — Kharkiv National University of Radio Electronics, Doctor of
Technical Sciences, Professor.



14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.

39.

40.

41.

42.

ISSN 2710 — 1673 Artificial Intelligence 2022 Ne 1

Ruslan V. Hryshchuk — Korolyov Zhytomyr Military Institute, Doctor of Technical
Sciences, Professor.

Mykola P. Dyvak — West Ukrainian National University, Doctor of Technical Sciences,
Professor.

Anatoly S. Dovbysh - Sumy State University, Doctor of Sciences, Professor.

Ivan V. Izonin — Lviv Polytechnic National University, Candidate of Technical sciences.
Ihor O. Isaev — Representative office of the company INTELA LLC in Ukraine.
Volodymyr V. Kazimir - Chernihiv Polytechnic National University, Doctor of Sciences,
Professor.

Iryna A, Klymenko — National Technical University of Ukraine «Igor Sikorsky Kyiv
Polytechnic Institute», Doctor of Technical Sciences, Professor.

Mykyta S. Klymenko - Institute of Artificial Intelligence Problems of the MES of Ukraine
and the NAS of Ukraine.

Serhiy V. Kovalevskyi — Donbas state engineering academy, Doctor of Technical Sciences,
Professor.

Valery V. Koval’ — National University of Life and Environmental Sciences of Ukraine,
Doctor of Technical Sciences, Associate Professor.

Ihor V. Kozin — Zaporizhzhia National University, Ph.D., Professor.

Oleksii V. Kozlov - Petro Mohyla Black Sea National University, Ph.D., Associate
Professor.

Kateryna V. Kolesnikova — Taras Shevchenko National University of Kyiv, Ph.D.,
Professor.

Yurii P. Kondratenko - Petro Mohyla Black Sea National University, Doctor of Technical
Sciences, Professor.

Kateryna Y. Kononova — V. N. Karazin Kharkiv National University, Doctor of
Economics, Professor.

Oleksandr O. Kuznetsov — V. N. Karazin Kharkiv National University, Doctor of
Sciences, Professor.

Andrii I. Kupin - Kryvyi Rih National University, Doctor of Technical Sciences, Professor.
Oleg S. Kushnir — Ivan Franko National University of Lviv, Ph.D., Professor.

Dmytro V. Lande - National Technical University of Ukraine «Igor Sikorsky Kyiv
Polytechnic Institute», Doctor of Technical Sciences, Professor.

Serhii Y. Leonov — National Technical University "Kharkiv Polytechnic Institute”, Doctor
of Technical Sciences.

Vasyl V. Lytvyn - Institute of Computer Sciences and Information Technologies of Lviv
Polytechnic National University, Doctor of Technical Sciences, Professor.

Volodymyr 1. Lytvynenko — Kherson National Technical University, Doctor of Technical
Sciences, Professor.

Svitlana H. Lytvynova — Institute of Digitalization of Education of the National Academy
of Pedagogical Sciences of Ukraine, Doctor of Pedagogy, Professor.

Mykhailo V. Lobur - Lviv Polytechnic National University, Doctor of Sciences, Professor.
Viktor P. Lyashenko — Kremenchuk Mykhailo Ostrohradskyi National University, Ph.D.,
Professor.

Oleksandr S. Makarenko — Institute of Applied System Analysis of the National Academy
of Sciences of Ukraine, Ph.D., Professor.

Yevhenii V. Malakhov — Odesa 1. I. Mechnikov National University, Doctor of Technical
Sciences, Professor.

Nataliya K. Maksyshko - Zaporizhzhia National University, Doctor of Economics,
Professor.

Lyudmila M. Malyarets’ - Simon Kuznets Kharkiv National University of Economics,
Doctor of Economic Sciences, Professor.

10



43.

44,

45.
46.

47.
48.
49,

50.

51,

52.
53.

54.

55.

56.

S7.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

ISSN 2710 — 1673 Artificial Intelligence 2022 Ne 1

Petro M. Martyniuk — The National University of Water and Environmental Engineering,
Doctor of Technical Sciences, Professor.

Ozar P. Mintser - Shupyk National Healthcare University of Ukraine, Doctor of Medical
Sciences, Professor.

Andrii A. Moskaliov — INTELA LLC (USA).

Ivan R. Opirskyi - Lviv Polytechnic National University, Doctor of Technical Sciences,
Associate Professor.

Serhiy I. Osadchiy — Central Ukrainian National Technical University, Ph.D., Professor.
Serhii E. Ostapov — Yuriy Fedkovych Chernivtsi National University, Ph.D., Professor.
Petro M. Pavlenko — National Aviation University, Doctor of Technical Sciences,
Professor.

Nataliya D. Pankratova - Educational-scientific complex "Institute of Applied System
Analysis™ National Technical University of Ukraine «Igor Sikorsky Kyiv Polytechnic
Institute», Doctor of Technical Sciences, Professor.

Yulia I. Pershina — Ukrainian Engineering and Pedagogical Academy, Ph.D.-M.Sc.,
Professor.

Mykhailo R. Petryk — Ternopil Ivan Puluj National Technical University, Ph.D., Professor.
Valeriy G. Pisarenko — V. M. Glushkov Institute of Cybernetics of the National Academy
of Sciences of Ukraine, Ph.D., Professor.

Oleksiy O. Pisarchuk — National Technical University of Ukraine «Igor Sikorsky Kyiv
Polytechnic Institute», Doctor of Sciences, Professor.

Andriy V. Pukas — West Ukrainian National University, Ph.D., Associate Professor.

Oleh 1. Purskyi — State University of Trade and Economics, Ph.D., Professor.

Sultan K. Ramazanov — State Higher Educational Institution Kyiv National Economic
University named after Vadym Hetman, Doctor of Economic and Technical Sciences,
Professor.

Serhii G. Rassomakhin — V. N. Karazin Kharkiv National University, Doctor of Technical
Sciences, Professor.

Andrii A. Roskladka — State University of Trade and Economics, Doctor of Economic
Sciences, Professor.

Gennadiy V. Sandrakov — Taras Shevchenko National University of Kyiv, Ph.D.,
Professor.

Andriy P. Safonyk — The National University of Water and Environmental Engineering,
Doctor of Technical Sciences, Professor.

Anatolii O. Sachenko - West Ukrainian National University, Doctor of Technical Sciences,
Professor.

Serhii G. Semenov — National Technical University "Kharkiv Polytechnic Institute”, Doctor
of Sciences, Professor.

Anatoly M. Sergienko - National Technical University of Ukraine «Igor Sikorsky Kyiv
Polytechnic Institute», Ph.D., Associate Professor.

Evgeny V. Sydenko - Petro Mohyla Black Sea National University, Ph.D., Associate
Professor.

Vadym I. Slyusar - Central Research Institute of Armaments and Military Equipment of the
Armed Forces of Ukraine, Doctor of Technical Sciences, Professor.

Vitaly Y. Snytyuk — Taras Shevchenko National University of Kyiv, Doctor of Technical
Sciences, Professor.

Yaroslav I. Sokolovskyi - Lviv Polytechnic National University, Doctor of Sciences,
Professor.

Oleksandr V. Sosnytskyi - Institute of Artificial Intelligence Problems of the MES of
Ukraine and the NAS of Ukraine, Ph.D.

Oleksandr 1. Stasyuk - State University of Infrastructure and Technologies, Doctor of
Technical Sciences, Professor.

11



ISSN 2710 — 1673 Artificial Intelligence 2022 Ne 1

71. Oleksandr Y. Stryzhak - National Center "Small Academy of Sciences of Ukraine",
Doctor of Technical Sciences, Professor.

72. Oleksandr S. Stryuk - Petro Mohyla Black Sea National University.

73. Vasyl M. Tereshchenko - Taras Shevchenko National University of Kyiv, Doctor of
Physical and Mathematical Sciences, Professor.

74. Viktor V. Tkachov — Dnipro University of Technology, Doctor of Sciences, Professor.

75. Andrii L. Fisunenko - Samsung R&D Institute Ukraine, Ph.D.

76. Ruslan Kh. Khalikov - Ternopil Volodymyr Hnatyuk National Pedagogical University,
Doctor of Philosophy.

77. Vyacheslav S. Kharchenko — National Aerospace University "Kharkiv Aviation Institute",
Doctor of Technical Sciences, Professor.

78.0Oleg R. Chertov - National Technical University of Ukraine «Igor Sikorsky Kyiv
Polytechnic Institute», Doctor of Sciences, Professor.

79. Serhii V. Choporov - Zaporizhzhia National University, Doctor of Sciences, Professor.

80. Ihor V. Chumachenko — O. M. Beketov National University of Urban Economy in
Kharkiv, Doctor of Technical Sciences, Professor.

81. Nataliya B. Shakhovska — Lviv Polytechnic National University, Doctor of Sciences,
Professor.

82. Anatolii 1. Shevchenko - Institute of Artificial Intelligence Problems of the MES of
Ukraine and the NAS of Ukraine, Corresponding Member of NAS of Ukraine, Doctor of
Technical Sciences, Professor.

83. Vira V. Shendrik — Sumy State University, Candidate of Technical Sciences, Associate
Professor.

84. Vadim P. Shchokin — Kryvyi Rih National University, Doctor of Technical Sciences,
Professor.

85. Vitalii S. Yakovyna - Lviv Polytechnic National University, Doctor of Sciences, Professor.

86. Serhii V. Yakovlev — National Aerospace University "Kharkiv Aviation Institute”, Ph.D.-
M.Sc., Professor.

Abstract. In the article, the project of the Strategy for the Development of Artificial Intelligence in Ukraine for
the 2022-2030 years, which was created by the Institute of Artificial Intelligence Problems of the Ministry of Education
and Science of Ukraine and the National Academy of Sciences of Ukraine, this proposed for discussion and
suggestions. The project takes into account the strategies for the development of artificial intelligence of various
countries of the world, in particular the Strategy for NATO on Artificial Intelligence (2021), the Concept of the
Development of Artificial Intelligence in Ukraine (approved by the Decree of the Cabinet of Ministers of Ukraine of
December 2, 2020 No. 1556-r), as well as the long-term development of domestic scientific structures. The elements of
the texts of the participants in the discussion of the Strategy project are provided separately in order to detail its
individual provisions.

Keywords: Atrtificial Intelligence; emerging disruptive technologies; a computing machine with artificial
intelligence.

The development of artificial intelligence technologies is an important modern trend. Leading
global companies and states pay great attention to this issue. More than 50 countries of the world
have already created and adopted strategies for the development of artificial intelligence, in which
they outlined the general directions of development in this area. Despite the systematic
underfunding of scientific research, Ukraine cannot remain aloof from these processes. Therefore,
in this article, we present the current project of the Strategy for the Development of Artificial
Intelligence in Ukraine for discussion and suggestions.

A professional discussion of the current state of artificial intelligence issues took place during
the annual International Scientific and Practical Conferences "Artificial Intelligence and
Information Systems”, in particular, the 20th conference (November 27, 2020), in which the vast
majority of Ukrainian computer scientists participated (95 scientists), including 52 doctors of
science who are specialists in artificial intelligence. It should be noted that representatives of
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business structures are always invited and present at the conference in order to commercialize the
results of scientific research. It was decided to use human intelligence as a prototype of artificial
intelligence [1]. With the support of the National Security and Defense Council of Ukraine (letter
dated 29.01.2021 No. 271/16 07/2-21), the Institute of Artificial Intelligence Problems of the
Ministry of Education and the National Academy of Sciences of Ukraine sent letters of inquiry to
more than 300 different organizations, in particular to most ministries of Ukraine, scientific
institutions, public and private institutions of higher education, commercial organizations in order to
determine the need to implement and use artificial intelligence technologies in their activities.

In the period from 2021 to July 2022, 10 specialized conferences, a number of scientific
seminars and working group meetings were held on the topic "Creating a strategy for the
development of artificial intelligence in Ukraine.” The results of these scientific discussions found
their application in the Strategy adapted specifically for Ukraine, in particular taking into account
the presence of scientific structures in the field of artificial intelligence, the high general educational
level of citizens. Separately, after the text of the draft Strategy, extended additional materials of the
authors are provided, which detail the consideration of certain issues and are summarized in the
Strategy.

During the preparation of the Strategy for the Development of Artificial Intelligence in
Ukraine, similar documents of other states were carefully studied, as well as the NATO Strategy for
the Implementation of Artificial Intelligence [2]. All this experience was adapted to the conditions
of Ukraine and used in the text of the Strategy for the Development of Artificial Intelligence in
Ukraine.

The analysis of available scientific research conducted in Ukraine in the field of informatics
and artificial intelligence led to the conclusion that additional funding is not required to fulfill the
tasks of the Strategy. Instead, the available funding allocated to the field of informatics and
artificial intelligence should be directed to the creation of specific systems with artificial
intelligence. Directed activity will help to clearly define and substantiate the object of research in
this area (for example, it can be a computing machine with artificial intelligence), which provides
the opportunity to conduct fundamental and applied research to create breakthrough technologies.

The Strategy for the Development of Artificial Intelligence in Ukraine was created on the
basis of the Concept for the Development of Artificial Intelligence in Ukraine, approved by the
Decree of the Cabinet of Ministers of Ukraine dated December 2, 2020 No. 1556. [3]. It is worth
noting that concepts express only an understanding of a certain problem and are not a guide to
action, while strategies involve a deeper understanding of the object of development than concepts
and are always aimed at achieving a specific goal. Compared to concepts, strategies are the next
step in the implementation of plans for the implementation of existing developments to identify
breakthrough technologies, scientific potential and sources of funding. The strategy for the
development of artificial intelligence in Ukraine envisages joining efforts of scientists dealing with
these issues to fulfill the task of creating a new generation machine, which was not and could not be
foreseen in the Concept. In order to illustrate the applied use of research results in the areas defined
in the Strategy, at the end, samples of the created developments and technologies of the Institute of
Artificial Intelligence Problems of the Ministry of Education and Science of Ukraine and the
National Academy of Sciences of Ukraine are presented.

The directions for the development of artificial intelligence in Ukraine, stated in the Strategy,
are correlated with the world's modern directions for the development of science and technology. It
has been proven that breakthrough technologies in Ukraine can be created only on one's own
achievements in fundamental science.
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INTRODUCTION

The Ukrainian Strategy of Artificial Intelligence Development is a state-level document of
national importance, which identifies research priority areas (basic research, applied research, and
experimental study), sets tasks and methods for the adoption of national and global Al-based
technologies for the benefit of the national security and defense, as well as socio-economic
development of Ukraine.

Artificial intelligence is one of the most important technologies in this day and age. More than
fifty developed countries as well as the North Atlantic Treaty Organization (NATO) have already
created and adopted national strategies for the development of artificial intelligence in order to set
tasks and priorities in the area, to accelerate socio-economic development, and to speed up scientific
and technological progress.

With the adequate scientific potential of Ukraine, it is necessary to define the range of tasks
for the decades-long artificial intelligence development, and to introduce laws and regulations
concerning the utilization of artificial intelligence for technological needs of society. Despite the
spread of information about Al and the partial application of its elements in some areas, Al as a
knowledge-producing and decision-making system is not completely developed. The study of
common Al challenges is done mainly in applied and commercial spheres, without the evaluation of
risks associated with Al, and with no future forecast. The applied science is limited to building a
high-tech, but still imperfect society — the so-called Internet of Things (loT), the Internet of
Everything.

The Ukrainian Strategy of Artificial Intelligence Development has been created on the
basis of existing scientific structures, exceptional scientific accomplishments, and a high
educational attainment. The information obtained from a great deal of agencies and institutions
involved with defense and security, science, education, marketing, and logistics demonstrates that
further development of enumerated sectors will not be effective without the introduction of artificial
intelligence systems. As evidenced by the contemporary research results analysis, there are
realistic opportunities to create Al-based breakthrough technologies.

For the reason that the utilization of Al-based technologies in the midst of stiff competition
for intelligent solutions can be compared to the space exploration or the discovery of nuclear
fission, the development and further adoption of the Ukrainian Strategy of Artificial Intelligence
Development project is of considerable importance for the state.

Section 1. PARADIGM

The Ukrainian Strategy of Artificial Intelligence Development is designed with the aim of
achieving sustainable development and adopting artificial intelligence. It will effectively improve
competitiveness, ensure a high rank of Ukraine in global civilizational processes, and raise living
standards. As long as the scientific potential of the country is effectively made use of, the aim will
be achieved. Adoption of the Ukrainian Strategy of Artificial Intelligence Development will be a
civilizational task solution, the essence of which is occupying a leading position in Al sphere and
Al ecosystem creation process. It is crucial to give a comprehensive response to challenges and
risks associated with technology gap between Ukraine and technologically advanced countries.

The world is in the middle of technological revolution, which pervades economic and social
spheres by integrating abovementioned technologies. A new type of society is in the process of its
establishment (Society 5.0). Its chains of production, logistics, and social infrastructure will be
based on the artificial intelligence. Intelligent technology availability as well as the intensity and
effectiveness of its adoption will be a criterion for evaluating the level of national economy
development. Therefore, the attractiveness of countries and regions, concentration of skilled
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workforce, high-tech enterprises, material and financial resources, educational institutions,
infrastructure and cultural heritage will depend on the level of Al adoption.

Many countries aim to develop and adopt artificial intelligence. The plans, concepts, and
strategies often highlight healthcare, technology, agriculture, and manufacturing as high-potential
sectors for transformation by means of artificial intelligence. Governments comprehend the
significant potential of this technology for retaining their positions and for possible building of
competitive advantage in main manufacturing industries.

Risk assessment concepts are being introduced. Particular attention is paid to the
development of the legal framework for Al systems (for instance, if it ceases to function), the
study of algorithms impacting social inequality, and the necessity to increase transparency
associated with Al systems.

Previously mentioned strategies share a common characteristic, which is the compliance with
data confidentiality regulations, regarding Al system design, its launch and further application.
Governments are aware of their crucial role in building tools for data exchange between the
government and stakeholders for the acceleration of Al innovation.

Although objectives, principles and methods of the strategies are fairly similar, it is essential
to adapt every strategic plan to the unique country set-up, which calls for taking different paths to
reach the same goal. That judgment should be a principal standard pervading the Ukrainian
Strategy of Artificial Intelligence Development execution process. For now, Ukraine does not
occupy a leading position in the scientific and industrial sectors. It has gone adrift, which negatively
affects its competitiveness and national security. Negative tendencies have to be destroyed. For that
reason, the Ukrainian Strategy of Artificial Intelligence Development not only defines the ways
to bring Al-related technological dependence to an end. It is also designed to be a
considerable basis for economic, technological and political development of Ukraine.

Section 2. BASIC Al CONCEPTS. Al RESEARCH DIRECTIONS

2.1. Basic Concepts and Definitions

Definitions used in the project accord with ideas of the Concept for the Development of Al,
introduced by the Ministry of Digital Transformation and approved by the Cabinet of Ministers of
Ukraine at 02.12.2020 Ne 1556-p:

Artificial intelligence refers to a number of organized information technologies, capable
of identifying strategies to achieve goals, performing complex tasks by means of scientific
research methods system and information processing algorithms, as well as creating and
utilizing knowledge bases, decision-making models, and data processing algorithms.

Scientists of the Ukrainian scientific school of artificial intelligence have suggested another,
parallel Al research direction, which implies the development of disruptive Al technologies
based on principles and neural mechanisms of human brain activity, including consciousness.

Human consciousness is a fundamental socio-cognitive system, a product of brain activity
that consists of the abilities to perceive and recognize information, construct and systematize
knowledge, learn, make independent motivated decisions determined by tasks and conditions,
taking laws and rules of the society into consideration.

Qualitative assessment of conscious human actions correlates with the intelligence quotient,
which is a quantitative measure of intelligence. Therefore, creation of an intelligent system that
forms artificial consciousness as a model of the functional apparatus of human consciousness
is deemed a primary task of the artificial intelligence building process.

On the basis of acquired results, the Ukrainian Strategy of Artificial Intelligence Development
provides definition of the term “human intelligence” and the derived term “artificial intelligence”.
Similarly to human consciousness, an artificial consciousness of the machine is proposed to be a
research subject. National definitions formulated in the course of research:
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e human intelligence is a set of algorithms and programs generating new knowledge
and searching for solutions to creative problems formed and controlled by the
human consciousness;

e artificial intelligence is a set of algorithms and programs generating new knowledge
and searching for solutions to creative problems formed and controlled by the
artificial consciousness.

Artificial consciousness function manifests itself as a global self-organized information
product, which evaluates and controls core processes of the computer system, transfers data
between components inside a system in order to coordinate its parts, and provides for social,
personal perception of the reality.

As regards the technology development, the artificial consciousness is an emergent
algorithm for the information processes control and computer system components integration with
prohibition on putting certain system’s decisions into action. It is a self-aware algorithm, which
possesses knowledge of the environment, can train itself and make independent knowledge-based
decisions conforming to the legislation and society rules. It conditions internal integration and
external separation of the system. That interpretation of the artificial consciousness correlates
with NATO’s Principles of Responsible Use for AI laid out in the Artificial Intelligence

Strategy, in particular the ability to deactivate systems, when such systems demonstrate
unintended behaviour.

2.2. Main Research Directions

Conclusions based on the Al research analysis.

Fundamental research. Available scientific studies and papers outline the most promising
area of fundamental research, particularly in Al sphere. The most promising area for
fundamental research results introduction into applied science, experimental method, and
manufacturing. The aim is to build an Al innovative product, which will substitute current computer
systems. It corresponds to the insight into Ai offered in NATO’s Artificial Intelligence Strategy,
which describes Al as a basic tool offering unique opportunity to attain technological
supremacy.

The research direction concerning the second Al definition entails strategical task of
disruptive technology creation, a competitive computer of next generation in particular. The basic
model of the machine (computer, artificial personality) must contain an essential component — the
artificial consciousness — and be distinct in advanced Al, which provide for its versatile
application.

That research direction implies science and business integration, as well as intellectual capital
utilization.

The Ukrainian Strategy of Artificial Intelligence Development puts forward the global project
for the next-generation computer introduction — Al-enabled computer based on traditional
technologies and quantum computing. In order to adopt the project, it is suggested to merge
scientific schools of the related fields of science for the purpose of producing new knowledge and
utilizing available knowledge obtained in the process of natural intelligence examination. The
information on functional, psychological, neurobiological, and chemical aspects of the human brain
should be used as a basis for quantum computing and universal computer algorithm as a
knowledge-producing tool. It is possible to use available human brain activity functional block
diagram as well as a human intelligence formation diagram.

The Appendix contains a functional diagram of a next-generation machine created by
Ukrainian scientists named Functional Model of the Al-Enabled Computer, which can serve as a
basis for further research. The principles of functional block diagram of human consciousness
activity with a decision-making control system construction were utilized in the process of its
creation. The study defines primary and backup systems involved in information reception, its
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preliminary processing and the formation of images, systems of short-term, long-term and genetic
memory, and well as systems that control the observation of social laws and rules (conscience).

The key factor in functioning of the machine is a necessity to follow the laws of nature,
spirituality, morality, national and international law. This approach ensures optimal decision-
making beneficial for individual and humanity in general.

The Ukrainian Strategy of Artificial Intelligence Development suggests utilizing the
“continuous chain” for research performance and commercialization. The scheme: performing
marketing research on innovations and high-tech research of the country, determining
potential market for the final high-tech AI product <« determining and analyzing the
workforce potential and the provision of funds < identifying a subject of the fundamental
research < performing fundamental research < performing applied research < conducting
experimental research < introducing new technologies to various industries < resuming
manufacturing < creating finished products < market.

The Ukrainian Strategy of Artificial Intelligence Development involves diverse models
and approaches that contribute to the creation of disruptive technologies in the field of Al,
guantum and neuro-inspired computers, machine learning system in particular.

Applied and experimental research. The establishments of the Ukrainian manufacturing
sector require significant restoration and modernization. The technological level of domestic
computer equipment and its elements production remains far behind the developed countries, while
the abilities of scientists and their promising achievements are not properly involved. A number of
scientists participating in international projects is constantly growing, which demonstrates that
developed countries benefit from Ukrainian scientific potential. International projects arise
chaotically in Ukraine, regardless of their relevance and with no central coordination. Participation
in projects of that kind, mostly small ones, dissipates efforts of Ukrainian scientists and
distracts them from setting and solving crucial state-level tasks.

Analysis of contemporary foreign innovations and products in the field of Al demonstrates
the involvement of scientists and business, utilization of scheme for the rapid introduction of
scientific results into manufacturing with access to the international market.

Therefore, the Ukrainian Strategy of Artificial Intelligence Development implies introduction
of national applied and experimental developments for breakthrough technologies creation and
advances various sectors of the country including national security, governmental powers, space
sector, science, education, healthcare, manufacturing, telecom industry, agriculture, etc.) with latest
technologies and Al-enabled systems. Adoption of the Concept for the Development of Artificial
Intelligence approved by the Cabinet of Ministers of Ukraine at 02.12.2020 p. 3a Ne 1556p is an
important step forward.

Section 3. AIMS AND OBJECTIVES OF THE STRATEGY

The aim of the Ukrainian Strategy of Artificial Intelligence Development is to create
foundations for the new technological age that will ensure sustainable economic development of the
state and increase welfare and living standards. Ukraine will occupy a leading position in the field
of computer and information technology due to effective utilization of advantages and opportunities
for the widespread introduction of Al in all social spheres.

Tasks to be completed:

e to provide funds for scientific research in the field of Al;

e to ensure the development of Al-based software;

e to increase the availability and quality of data necessary for the development of Al
technologies in accordance with data protection regulations;

e to create a reliable communication infrastructure utilizing the available computing capacity;

e to increase the number of qualified workers at the national Al market;

e to raise awareness of possible sectors for Al application;
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e toincrease a demand for Al products and services;

e to create a comprehensive system for regulation of social relationships arising from
development and application of Al technologies.

Steps to prepare for the implementation of tasks:

e To create a legal framework for protecting intellectual property, storing and transferring Al
data.

e To underline the main stages of Al adoption at the state level.

e To establish organizations and institutions with scientific and technical potential
corresponding to the tasks.

e To provide workforce training and to determine the required number of workers.

e To outline the stages and technological basis of Al technologies adoption process.

e To calculate financing needed for the Al implementation process, including possible
investments to the industry.

e To launch a state program for the implementation of Al technologies in Ukraine.

To attract investment for Al technologies development.

To launch interdisciplinary Al research projects in various sectors of the economy.

To perform and regularly update licensed research.

To develop research infrastructure and provide access to computing resources, databases and

datasets; to create national databases to store text and audio files in Ukrainian language.

e To stimulate international cooperation and the exchange of professionals, to induce
participation of Ukrainian specialists in international Al programs and conferences.

Section 4. CURRENT STATE OF ARTIFICIAL
INTELLIGENCE IN UKRAINE

Assessment of the current Al state in Ukraine in essential for raising awareness and
understanding Al development prospects.

Nowadays, the use of artificial intelligence in Ukraine is limited mainly to the private sector,
based on foreign developments. These developments are commonly created in Ukraine, however
intellectual property rights belong to foreign companies. The artificial intelligence software market
is growing rapidly, and increasing number of suppliers offers various Al solutions for businesses.
According to LinkedIn research, there are currently more than 2,000 institutions and software
development companies specializing in Al in Ukraine. Widely recognized companies Grammarly,
Reface, Ring Ukraine (SQUAD) are on the list.

Scientific teams which conduct research in the field of Al and have already received a number
of significant fundamental and applied scientific results have been created in scientific and higher
education institutions of Ukraine, namely the V.M. Glushkov Institute of Cybernetics of the
National Academy of Sciences of Ukraine, the Institute of Problems of Artificial Intelligence of the
Ministry of Education and Science of Ukraine and the National Academy of Sciences of Ukraine,
the Institute for Information Recording of the National Academy of Sciences of Ukraine, the
International Research and Training Center for Information Technologies and Systems of the
Ministry of Education and Science of Ukraine and the National Academy of Sciences of Ukraine,
the Institute of Mathematical Machines and Systems Problems of the National Academy of
Sciences of Ukraine, the Taras Shevchenko National University of Kyiv, the National Technical
University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”, the Institute of Applied Systems
Analysis of the National Academy of Sciences of Ukraine and the Ministry of Education and
Science of Ukraine, the Shupyk National Healthcare University of Ukraine, the Lviv Polytechnic
National University, the Kharkiv National University of Radioelectronics, the Zaporizhzhia
Polytechnic National University, the Odessa Polytechnic State University, the Petro Mohyla Black
Sea National University, the Chernihiv Polytechnic National University, the Kyiv National
Economic University, and in other institutions of Ukraine. Ukrainian Al community is growing
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annually. The community frequently holds copious Al and machine learning conferences (Al&Big
Data Day, Al Ukraine, International Conference “Artificial Intelligence and Intelligent Systems”,
etc.).

A number of Al developments for national security and defence are to be implemented —
multifunctional products, primarily for explosives detection, effective unmanned aerial vehicle
(UAYV) control technologies, underwater work, namely:

e anti-drone technology, recognition and identification systems, as well as the creation of
autonomous onboard navigation system with artificial intelligence under diverse obstacles;

e intelligent video surveillance system;

e long-term intelligent armored fire system with automatic target recognition and destruction
technology;

e intelligent integrated human monitoring system on physiological parameters under combat
conditions;

e theoretical and methodological foundations for Al-powered forecasting and biotechnical
systems management under different conditions on the basis of figurative and sensory
information.

Among a small number of areas in which national science is able to demonstrate world-class
results, developments in the field of artificial intelligence are distinguished by significant
achievements of a fundamental and applied nature. Nowadays, only fragmentary Al developments
have been created and applied worldwide, and global science is moving toward creating a fully-
developed Al. Ukraine remains far behind the leading countries in terms of pace and number of
introduced Al developments, however it possesses promising fundamental knowledge for the
development of completely new technologies in the field of Al.

Although, a shortage of funds and no Al sector development concept result in the dissipation
of resources, loss of human capital leading to the flight of professionals and promising scientists
who emigrate to countries with more favorable conditions for scientific research.

Section 5. GLOBAL Al STANDARDS

Nowadays, no state can operate in isolation from other countries as to the creation and
implementation of Al: only international cooperation of scientists will foster the promotion of high-
tech Al technologies. Ukraine being a part of the European community and a member of the
Committee on Artificial Intelligence of the Council of Europe should focus primarily on the
standards of NATO, the EU, the Council of Europe and other European Al institutions.

NATO’s Artificial Intelligence Strategy, adopted in October 2021 to accelerate the
implementation of Al, since it offers an opportunity strengthen technological edge and poses a
broad set of challenges. The strategy aims to:

e to provide a foundation for NATO and Allies to lead by example and encourage the
development and use of Al in a responsible manner for Allied defense and security
purposes;

e to accelerate and mainstream Al adoption;

e to protect and monitor Al technologies and ability to innovate, addressing security policy
considerations such as the operationalization of our Principles of Responsible Use;

e to identify and safeguard against the threats from malicious use of Al.

In the future, the NATO Alliance aims to integrate Al to support its core tasks.
Allied governments have committed to Principles of Responsible Use as a key component
of NATO’s Al Strategy.

1. Lawfulness: Al applications will be developed and used in accordance with national and
international law, including international humanitarian law and human rights law, as
applicable.

20



ISSN 2710 — 1673 Artificial Intelligence 2022 Ne 1

2. Responsibility and Accountability: Al applications will be developed and used with
appropriate levels of judgment and care.

3. Explainability and Traceability: Al applications will be appropriately understandable and
transparent, including through the use of review methodologies, sources, and procedures.

4. Reliability: Al applications will have explicit, well-defined use cases. The safety, security,
and robustness of such capabilities will be subject to testing and assurance.

5. Governability: Al applications will be developed and used according to their intended
functions and will allow for: appropriate human-machine interaction; the ability to detect
and avoid unintended consequences; and the ability to take steps, such as disengagement or
deactivation of systems, when such systems demonstrate unintended behaviour.

6. Bias Mitigation: Proactive steps will be taken to minimize any unintended bias in the
development and use of Al applications and in data sets.

The OECD Al Principles adopted in May 2019:

e Inclusive growth, sustainable development and well-being. Al actors should reduce
economic, social, gender and other inequalities, and protect natural environments, thus
invigorating inclusive growth, sustainable development and well-being.

e Human-centred values and fairness. Al actors should respect the rule of law, human rights
and democratic values, including freedom, dignity and autonomy, privacy and data
protection, non-discrimination and equality, diversity, fairness, social justice, and
internationally recognized labour rights.

e Transparency and explainability. Al actors should commit to transparency and responsible
disclosure regarding Al systems.

e Robustness, security and safety. Al systems should be robust, secure and safe throughout
their entire lifecycle. Al actors should ensure traceability, including in relation to datasets,
processes and decisions made during the Al system lifecycle, to enable analysis of the Al
system’s outcomes and responses to inquiry, appropriate to the context and consistent with
the state of art. Al systems should not pose safety risks. Al actors can employ a risk
management approach to identify and protect against foreseeable misuse, as well as against
risks associated with use of Al systems.

e Accountability. Al actors should be accountable for the proper functioning of Al systems
and for the respect of the above principles, based on their roles, the context, and consistent
with the state of art.

e Innovation cycle integration. Al actors should integrate Al research and development into
the sector of economy.

e Technological independence. Government should foster Al independence of the
country, in particular through the predominant use of Al-based national technologies
and solutions.

At the UNESCO General Conference on November 21, 2021, 193 countries, including
Ukraine, adopted global ethical standards for artificial intelligence, which highlight four main areas
of regulation of Al behavior:

« data protection;

» social assessment and mass surveillance;

* control,

* environmental protection.

UNESCO expects these standards to facilitate the effective use of the benefits of machine
algorithms while reducing transparency and privacy risks.

Global AL standards are carefully considered and incorporated in the Ukrainian Strategy of
Artificial Intelligence Development.
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Section 6. REGULATORY FRAMEWORK FOR
ARTIFICIAL INTELLIGENCE

Successful adoption of the Ukrainian Strategy of Artificial Intelligence Development calls for
the proper management of scientific and technical processes related to the Al research and
implementation. It is essential to create a regulatory framework for the development and adoption
of artificial intelligence that meets international standards, as well as NATO’s standards, and
coordinates with laws of the countries driving the development and use of Al. The government
should adopt a law on artificial intelligence, as well as approve resolutions, by-laws and
instructions. Ukraine should commit to international treaties and conventions; initiate the convening
of international conferences to solve issues associated with Al codification.

The Ukrainian executive body for the Al management and regulation based on ethical norms
and principles should ensure the effective control and sustainable development of Al technologies:

e Prioritization of well-being (the objective of well-being enhancement should prevail
over other goals of the development and application of Al systems);

e Mitigation of adverse Al system behaviour (the development and use of Al systems
capable of causing deliberate harm to human should be limited);

e Human-controlled systems (to the extent possible with regards to the required
autonomy of Al systems);

e Compliance with law (the use of Al systems should not violate laws);

e Data security (personal and public data safety should be ensured).

In order to adopt the Ukrainian Strategy of Artificial Intelligence Development, it is
necessary to introduce mechanisms to support fundamental research and applied developments as
well as the introduction of Al in the production of goods and services, in particular, to establish the
Committee on the Development and Implementation of Artificial Intelligence.

The Cabinet of Ministers of Ukraine should supervise the Ukrainian Strategy of Artificial
Intelligence Development implementation process. The Committee on the Development and
Implementation of Artificial Intelligence should coordinate the process.

The Scientific Center for Artificial Intelligence, Institute of Artificial Intelligence
Problems, should provide scientific support. A flexible Al regulatory framework should be
launched by 2030. It will guarantee the safety and will be aimed at the Al technologies and systems
development stimulation.

Section 7. ARTIFICIAL INTELLIGENCE APPLICATION
IN PRIORITY AREAS

7.1. Artificial Intelligence and National Security

The core task of the Ukrainian Strategy of Artificial Intelligence Development is the
introduction of advanced Al technologies in the defense sector with regards to the NATO’s
Artificial Intelligence Strategy, the Military Security Strategy of Ukraine and the The Strategy for
the Development of the Military Industrial Complex of Ukraine, in particular in the troop
management system and logistics during peacetime and conflicts. It provides opportunity to solve
the complex security and defense tasks.

The approval of the Ukrainian Strategy of Artificial Intelligence Development will prompt

Al technologies adoption in defense sector and will be a catalyst of the effective development
of the military industrial complex.

Al technologies will be used to support decision-making in the process of preparing strategic
operations and tactical combat operations. These technologies will be used in control systems for
space weapons; air, aquatic, and ground vehicles; reconnaissance systems. Al technologies will be
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used for the satellite images analysis and cyber defense; for automation of labor-intensive
operations in the construction of military engineering structures.

As for the information space and cyberspace, Al is significantly expanding the capabilities of
data accumulation and processing, as well as the creation of aggregate data. It will have a
synergistic effect in reconnaissance operations.

Challenges and threats posed by the destructive capabilities of Al should be carefully
considered. The development of Al-based systems to counter highly intelligent enemy weapons and
the research on Al security will be necessary precautions.

To this end, it is essential to found research establishments. It is also necessary to develop and
implement regulatory documents governing the utilization of dual-use Al.

It is necessary to introduce Al methods and technologies in the field of cybersecurity in order
to ensure prevention and effective RESTRAINT of challenges and threats arising in cyberspace, to
ensure an effective COMBAT against cybercrime and cyberterrorism, to ensure the intelligence and
counterintelligence of the relevant agencies.

The use of intelligent mobile systems in order to overload its resources is an essential step to
Al implementation. The creation of intelligent mobile systems corresponds to global trends such as
"mosaic wars" and "multi-domain operations. Considering the space weapons proliferation and
advancement, it is urgent to introduce Al methods and technologies in the national space industry.
The establishment of space forces and the deployment of laser weapons in space inevitably
call for the counteraction and Al-based instant decision-making.

Scientists have to form conceptual approaches and effective solutions for the use of Al in
order to monitor and process astronomical data, create intelligent navigation systems and uncrewed
spacecraft defense systems, autonomous space probes, intelligent automatic missile control systems,
smart interfaces of manned spacecraft. It will maintain and strengthen Ukraine’s status as a space
nation.

The introduction of artificial intelligence in mobile systems, namely unmanned aerial
vehicles, ground and underwater robots to combat hostile aircrafts, submarines and boats is a
topical issue. Machine learning, computer vision and pattern recognition, big data analytics, speech
recognition, sustainable communication systems, multi-agent autonomous robot swarms control
technology, including UAVs are the principal technologies for Al application.

7.2. Artificial Intelligence in Science and Education

The Ukrainian Strategy of Artificial Intelligence Development implies the development of Al
technologies as separate scientific areas: fuzzy sets and fuzzy logic, artificial neural network, hybrid
neuro-fizzy and fuzzy neural networks, bioinspired metaevristic optimization algorithms
(evolutionary and multiagent algorithms, algorithms that mimic physical and other processes),
computer vision, natural language processing (machine translation, recognition and speech
synthesis, identification of speech, summation, named entity recognition, emotional connotations
analysis, etc.), bioinformatics, machine learning, etc. It provides for the introduction of Al methods
and technologies in other areas of science and education, as well as the development of
interdisciplinary research at the intersection of artificial intelligence and other branches of science.

It is planned to introduce Al study programs at different stages of education, namely:
secondary school, vocational schools, higher education institutions.

The network of training centers aimed at training highly qualified professionals for Ukraine in
the field of artificial intelligence will be expanded, unified and systematized.

7.3. Artificial Intelligence in Medicine
As for the healthcare, the Ukrainian Strategy of Artificial Intelligence Development

provides for the measures aimed at improving standards of living and increasing life expectancy,
namely:
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development of Al-powered national medical consultation system based on the Al analysis
of health record, genetic and behavioral data;

formation of Al-powered national electronic healthcare platform, which ensures the storage,
targeted use and protection of health data at the local, regional and national levels;
development of advanced 24/7 medical diagnosis systems (virtual consultants, cyber
experts, etc.);

establishment of situational national center for epidemiologic research; utilization of neural
network and neuro-fizzy technologies for epidemic monitoring, modeling and forecasting;
ensuring cognitive harmonization in family medicine (doctor - patient system);
Diversification of medicine into an Al-controlled broader social sphere that uses all forms of
health data, including genomics, metadata, electronic health records and biometrics;
implementation of Al-based patient interaction tools (chatbots, mobile devices, etc.);
educating patients on decision-making, self-monitoring and disease prevention through use
of intelligent tools;

prioritization of patient groups by risk and proactive intervention through use of Al;

research on social determinants of healthcare and management of public health through use
of Al technologies.

7.4. Artificial Intelligence in Manufacturing Industry. Artificial Intelligence in

Power Sector

As for the manufacturing industry and power sector the Strategy suggests:

introduction of advanced Al technologies to create fully automated industrial
establishments;

application of Al in fuzzy expert systems and decision support systems to manage
manufacturing establishments at the strategic and tactical levels;

utilization of Al in neuro-inspired and neuro-fizzy devices and subsystems for managing the
units of manufacturing establishments;

application of Al technologies to solve the problems of information analysis, planning,
forecasting for the creation of the energy security strategy;

forecasting, diagnosis of critical malfunctions, defect recognition, failure by diagnostics
during operation, maintenance and repair of equipment and forecasting of its resource;
optimization of operating modes of equipment and technological processes;

flexible energy management to improve energy efficiency;

forecasting equipment failures, optimizing supply planning, production processes and
financial decision-making;

identification of technological priorities of research considering limited resources — in
particular those that do not require significant investments, while having significant
competitive advantage due to the mass consumption of Al and machine learning algorithms.

Al-based production line robots can operate 24/7. Enterprises can expand their production

capabilities through the increased intensity of production.

Al application to manufacturing will result in fewer workers needed to perform hazardous,

harmful and stressful work, which will lead to a decrease in the number of accidents and a negative
impact on health. Moreover, Al brings about opportunities for mineral exploration, as businesses
and companies will no longer have to risk human lives.

7.5. Artificial Intelligence in Telecom Industry
As for the telecom industry, the Strategy suggests:

development of mobile communication infrastructure (5G, 10T, 6G, edge computing), since
infrastructure solutions give opportunities for the emergence and development of
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innovations (for instance, the development of neural networks, pattern recognition and
computer vision technologies);

e application of Al to enhance telecom operators’ services (subscribers loss prevention,
formation of flexible mobile phone tariffs, detection of fraudulent actions, etc.);

e creation and introduction of Al systems for geotargeting, scouting out locations for services
delivery, analysis and identification of patterns in a certain target segment, development of
relevant offers to new customers, etc.).

Anonymized location data of users uploaded to the public domain can form a fundamentally
new market for small and midsize businesses in Ukraine to create and provide various services
based of the data analysis.

7.6. Artificial Intelligence in Transportation and Infrastructure

As for the transportation and infrastructure, the Strategy suggests:

e introduction of advanced Al technologies for the creation of autonomous vehicles, as well as
fully automated infrastructure;
development of autonomous vehicle;
intelligent traffic management;
creation of an early warning system;
routes forecasting and optimization of routes.
The autonomous public transport system is a promising area of municipal transportation
advancement, since Al-powered vehicles are less harmful to the environment. Optimizing routes
and driving intervals can reduce fuel consumption and significantly reduce greenhouse gas
emissions.

7.7. Artificial Intelligence in Agriculture

The Strategy implies the startup support, introduction of advanced Al technologies in the
process of creation of decision support system and control systems for agricultural facilities. It is
planned to use agricultural drones, analyze crop market data based on artificial neural networks,
introduce Al in horticulture to manage plant diseases and pests, etc. Unmanned aerial vehicles
provide the exact position of the crop in the field and land use inventory, detect plant diseases,
analyze crop yield, monitor and control land amelioration systems.

Section 8. NATIONAL Al ECOSYSTEM

The Strategy requires a systematic approach, which includes proper scientific support,
funding, and a qualified workforce. It calls for state support, as well as the attraction of private
sector funds and venture capital.

The basic points of Al and artificial neural networks theory should be introduced as a study
program in schools and higher education institutions in Ukraine. Particular attention should be paid
to the introduction of interactive software tools for deep learning and neural network building,
natural speech processing, and computer vision technologies.

By 2030, top-tier study programs will be introduced in Ukraine to train highly qualified
professionals and managers in the field of artificial intelligence. Ukrainian educational
organizations should occupy leading positions, in particular, in Al areas. The research will be
funded from the state budget and venture capital. Basic research will be financed from the budget
funds already provided for research, which the state annually allocates to the Ministry of Education
and Science of Ukraine and the National Academy of Sciences of Ukraine for the implementation
of projects that have passed competitive selection. These projects should be actively attended by
scientists who have taken responsibility for creating the foundations of the theory of artificial
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intelligence for their further concrete implementation in applied development. Ukrainian scientists
will be encouraged to participate in these competitions. In addition, there will be an opportunity to
participate in competitions for applied projects, which provide mixed funding: 51-60% of funds
will be obtained through the participation of higher education institutions and research
organizations in competitions for research projects in order to preserve the state's intellectual
property, and 40-49% of funds will come from private sector contributions.

Section 9. EVALUATING EFFECTIVENESS OF THE STRATEGY

According to the analysis of the labor market, artificial intelligence is not a cause of
unemployment. Al advancements did not lead to the dismissal of millions of workers. On the
contrary, the spread of Al has contributed to the creation of new jobs and specialties. Information
technology labour market is characterized by that phenomenon.

The development of Al in Ukraine will significantly affect the labor market in the future.
The percentage of jobs will be changed under the influence of digital transformations (from 10% to
40% according to the forecast of a number of EU countries) and a certain number of current
professions will undergo serious changes. In addition to that, the development and widespread
adoption of Al technologies will lead to the emergence of new jobs, some employees will have to
change jobs, as well as change official relationships with employers and acquire new skills. Basic
digital skills include the following:

e (data analysis by means of software and further decision-making;
IT skills and programming skills;
development, design and maintenance of technology;
modeling and interacting with robots; building trust (human-machine cooperation);
basic data entry skills;
processing and interpretation of complex data;
problem-solving skills (intercultural or remote cooperation).
Therefore, the advanced training and retraining both in the workplace and through training
programs will become increasingly important.
It order to assess effectiveness of the Strategy, it is necessary to introduce indicators that will
determine the progress in priority areas and the improvement of well-being and quality of life.

Section 10. OUTLINE OF THE STRATEGY

The Ukrainian Strategy of Artificial Intelligence Development is designed for the period of
2022-2030, and its adoption process consists of two stages:

- | stage — 2022-2025;

- II stage — 2026-2030.

The main mechanism for the Ukrainian Strategy of Artificial Intelligence Development
implementation is the annual action plans developed by the Committee on the Development and
Implementation of Artificial Intelligence and approved by the Cabinet of Ministers of
Ukraine.

The Ukrainian Strategy of Artificial Intelligence Development is based on the Constitution of
Ukraine, as well as on the Laws of Ukraine “On National Security of Ukraine”, “On Scientific and
Technical Activities”, “On Higher Education”, “On Copyright and Related Rights”, “On Protection
of Rights to Industrial Designs”, “On Protection of Rights to Inventions and Utility Models”, and
the Decree of the President of Ukraine of September 14, 2020 Ne 392 “On the Decision of the
National Security and Defence Council of Ukraine”.

The Ukrainian Strategy of Artificial Intelligence Development serves as the basis for
state programs and regulations concerning the development of artificial intelligence in
Ukraine.
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Appendix

Functional Model of the Al-Enabled Computer
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Supplemental materials to the Ukrainian Strategy
of Artificial Intelligence Development (2022-2030)

0. V. Bilokobyljsjkyj

To Introduction

The tasks of the Ukrainian Strategy of Artificial Intelligence Development are as follows:
to ensure the functioning of loT-based (Internet of Things) smart systems; to guarantee the
development of a distributed databases and processing of data obtained through the use of
Al technologies;
to develop national electronic networks, databases, cloud storages, and cloud computing,
which ensure the safe transmission of data;
to provide national computing capabilities;
to train and hire the required number of qualified professionals;
to foster the introduction of Al technology in biotechnology, genomics, and the national
healthcare system;
to develop technologies that augment human labor, namely, robotics and autonomous
systems, to avoid workplace hazards;
to adopt Al technologies in national security, cybersecurity, and data protection;
to intensify national Al research;
to considerably enhance the fundamental research and technology through the use of Al,
specifically, in quantum computing, nanotechnology, development of new products,
aviation, and space industry, microelectronics;
to cultivate digital literacy in Ukraine;
to ensure the effective management and funding for the adoption of the Ukrainian Strategy
of Artificial Intelligence Development.

To Section 6. Regulatory Framework for Artificial Intelligence
Particular attention should be paid to the formation of a central executive body with the power

to enforce the law — the National Council on Al Safety. It will unify all entities, namely, the
government, scientific community, civil society, and business. The executive body will be subject
to the Prime Minister of Ukraine. The core task of the authority is to monitor the development of
Al-based technologies, whether it corresponds to the main points outlined in the Ukrainian Strategy
of Artificial Intelligence Development. It should also conform to the national law and legal
documents, with priority given to safety and ethical principles. Duties of the National Council on Al
Safety:

to coordinate the activities of Ukrainian and international actors working in Ukraine on Al
technologies; to create and develop a platform for joining forces and achieving synergy;

to assess high-risk Al systems; to evaluate the steady adherence of society to the principles
and ethical standards outlined in the Ukrainian Strategy of Artificial Intelligence
Development;

to license high-risk Al technologies related to strategically important sectors of the national
economy;

to periodically monitor adopted high-risk Al systems throughout the lifecycle to determine
their impact on society and to modify them if needed;

to verify compliance of Ukrainian Al technologies with European standards for security and
data protection, privacy, transparency, etc.; to cooperate with European and international Al
regulatory agencies;

to initiate changes in the regulatory framework; to foster the adoption of new Al regulations,
considering the incessant advancement of Al systems;
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- to monitor the executive authorities responsible for the implementation of the Ukrainian
Strategy of Artificial Intelligence Development; to improve the implementation process;

- to provide refresher training for officials engaged in the adoption of Al systems; to coordinate
the introduction process of Al study programs in Ukraine;

- to raise awareness about the recent Al developments; to build trust through the introduction of
transparent safety standards.

To Subsection 7.3. Artificial Intelligence in Medicine
Regarding the place of Al in healthcare, it is necessary to focus on several tasks.

To build a national digital healthcare platform

The task is to build a national healthcare platform that is being created to store anonymized
biometric data, anonymized copies of medical records, images, medical test results, etc. The
platform will allow experts to analyze data for population health assessment. Moreover, it will
contribute to scientific research, in particular to the development of new pharmaceutical products
and technologies. Access to the database of anonymized data will be open for research and
statistical analysis.

To ensure data exchange and its utilization by local, regional, and national authorities

Considering the development of smart city information systems and the Internet of Things
(1oT) technology, which, according to experts, will have up to 1 trillion web-enabled sensors by
2025: it can be deduced that personalized medical services, data exchange between different
institutions and patients (via telemetry), processing of large amounts of data and Al tools analysis,
etc. will shape the future of Ukrainian healthcare system. Alternations are not possible without a
reliable and high-speed electronic communication network. The government strives to launch
broadband technology and 5G networks.

To introduce deep learning and research in the healthcare sector

Deep learning is considered the basis of contemporary medical technologies concerning
medical image processing and other diagnostics and autonomous robots for detecting anomalies
data. Therefore, the government fosters deep learning R&D activities. In supplement to that, the
government provides financial support for other medical products development, in particular
through the public procurement mechanism for scientific and technical (experimental)
developments and products.

To protect health-related personal data and data on received medical care

The development of Al technologies in the healthcare sector requires various categories of
personal data, which are analyzed and utilized for research purposes. The government will
contribute to further protection of personal health information and the regulation of access to the
data at all levels of storage and utilization, in particular by initiating the adoption of a new
regulatory framework and harmonizing Ukrainian and international standards.

To develop and improve the regulatory framework and ethical framework for health-
related Al applications

The progression of Al technologies in the healthcare sector requires the development of a
regulatory framework, in particular, for creating algorithms used in medical equipment software,
such as robotic surgery systems or medical imaging software. The norms, criteria, and standards for
ethical control over the use of Al in healthcare have to be regulated by the government.

To stimulate the development of telecommunication technologies, robotics, and
autonomous medical technologies

In the future, the majority of tasks performed by healthcare professionals will be performed
by autonomous systems with artificial intelligence. Including automated recording of medical
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details of patients, patient logistics, providing patients with medicines and medical services,
examining patients, and prioritizing medical care (triage), especially when hospitals are
overwhelmed, etc. It is necessary to improve telehealth, in particular with remote delivery of
medical care, for example, to attract professionals from regional centers or from abroad.

To develop Al skills of students and healthcare employees
Raising healthcare workers’ awareness of Al, which involves obtaining knowledge of ethics,
bioethics, data protection, and working with autonomous systems and software, is crucial for the
development of the Al medical ecosphere. These competencies should become an essential
component of medical education and be reflected in the curricula of Ukrainian educational
institutions.

Digitalization of healthcare involves the creation of electronic databases, logistics
algorithms, and a telemedicine system. A separate area of competence is the establishment of
interaction between healthcare professionals and Al systems, the consolidation of specific
opportunities for the most effective treatment of patients. In particular, it is necessary to determine
the criteria for decision-making in case of discrepancy between the doctor and the Al system.

To foster the creation and introduction of a government program for the quality of life
and life expectancy improvement, which relies on the spread of electronic applications produced
in Ukraine that manage main health-related indicators. Such applications and control devices are
widely spread among citizens, and further actions of the government will depend on research results
concerning the utilization of these technologies.

M. O. Vakulenko
To Subsection 2.2. Main Directions of Al Research

Synergetic Modeling of Artificial Consciousness
Artificial consciousness models should be based on the results derived from studies of human
consciousness considering biological, medical, and psychological factors. In particular, the study of
human consciousness manifestations [Seth, Baars, and Edelman 2005], its senses [Dehaene, Lau,
and Kouider 2017], and the attention schema theory [Graziano 2017; Graziano and Webb 2017]
indicate that consciousness arises from two interrelated processes, which are the mechanism of
attention that determines the consciousness of computation and report, and the mechanism of
coherence that determines the consciousness of subjective perception and self-monitoring.
Therefore, modeling the artificial consciousness should include two approaches:
— modeling the attention schema as a mechanism to select and disseminate information (C1
by the classification of Dehaene, Lau, and Kouider [2017]);
— modeling the coherence mechanism, which provides the subjective perception of reality and
management (C2 by [Dehaene, Lau, and Kouider 2017]).
The first approach indicates inner aspects of consciousness, and the second one is external.
The attention schema that generates C1 is a comparative mechanism of the global neural network,
which assesses the importance of processes in the system accordingly. The scoring system is based
on the built-in values of Al activity, in particular on the moral and ethical principles laid down in
the unit of artificial conscience. For a more important process, the system allocates more resources,
including providing supplemental blocks and rebuilding the architecture to successfully solve the
most necessary or immediate task. Prerequisites for the occurrence of C2: a nonlinear system with
the feedback and external excitation. Therefore, consciousness can be modeled within the frame of
synergetics. The fact that the exploding gradient in the recurrent networks is similar to the soliton
indicates the feasibility of the approach. The features of this model:
— Consciousness is a decaying strange attractor with a frequency of 50-100 Hz, which exists
for 3-4 periods.
— Consciousness extends to physical media that support a strange attractor.
— Personality is represented by the phase portrait of a system.
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A possible mechanism for consciousness modeling is a system of neural networks in which
there is a nonlinear coupling between neurons that are involved in different processes — that is,
between parts of different networks. This can be done this way. We write equations that describe
the propagation of a signal in two or more neural networks and then impose nonlinear links on the
input neurons (for example, consider them as points of a plane wave). The resulting equations,
which contain the necessary nonlinear relationships, can be used to construct phase portraits.

Since the natural neural network transfers electrical potential from neuron to neuron, an
electrical analogy should be used. In this analogy, the process of brain activity or neural network
calculations can be represented by a block diagram of the propagation of a set of electrical signals
in a system of series-connected multipoles, including start relays, which are activated if the output
exceeds a threshold.

Consciousness distinguishes and disseminates knowledge and processes that corresponds to
the strategic task (morality) — for instance, the survival of mankind. It is possible to pick such
knowledge out by determining the cosine similarity.

To Section 3. Aims and Objectives of the Ukrainian Strategy of
Artificial Intelligence Development

Effective use of information banks and databases. Artificial intelligence technologies involve
their language competence and the use of multilingual and multilingual information banks and
databases. For effective processing of textual information written in the Ukrainian language, in
particular, for its Latinization, it is necessary to use the national transliteration standard
DSTU 9112: 2021 “Cyrillic-Latin transliteration and Latin-Cyrillic retransliteration of Ukrainian
texts. Writing rules”, which provides isomorphic transliteration transformation of ancient, old and
modern Ukrainian texts.

Security. Al security is an extremely important issue because those who have access to Al
systems benefit from that technology. Therefore, it is valid and reasonable to control Al by military
authorities that can ensure Al security. However, it is not enough.

To achieve the mandatory and sufficient level of security, it is necessary to create an
international ethics committee that would constantly monitor the legality of the Al utilization,
assessing moral and ethical aspects associated with Al. These aspects should cover legal norms and
widely recognized moral and ethical guidelines. Recommendations of the committee should be
compulsory for all Al applications. Technically, these recommendations should be input into the
block of artificial conscience depicted on a diagram in the Appendix.

Particular attention should be paid to protection from malicious actions of terrorists and
religious fanatics. It should provide for the possibility of automatic shutdown of the artificial
personality in case of interferences in the block of conscience beyond the recommendations of the
ethics committee.

Not only obvious attempts to make the behavior of an artificial person destructive and
aggressive, but also intentions that are allegedly aimed at introducing certain religious values taught
in the Bible, the Quran, the Torah, or some other sacred books.

The Ukrainian society is positively disposed towards religious literature, especially the Bible.
It seems a great idea to base AI morality on religious texts, isn’t it? The commandments described
in the nineteenth chapter of the Gospel of Matthew constitute the core of the moral values of the
whole of mankind.

It is important to understand that these books contain diverse recommendations, and the
perception of these recommendations largely depends on the beliefs of the person who perceives
these recommendations, as well as on the person who interprets these recommendations and in
which way one does it. Everybody interprets sacred texts differently. As a result, a large number of
religious movements have emerged. Not all of them are peaceful.

For instance, Islamic suicide bombers are convinced that their death, as well as the death of
many others, is justified by the sacred purpose. Someone instilled this purpose in them by the
advisedly delusional interpretation of the Quran. It is easy to provide grounds for it. “I will cast
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terror into the hearts of those who disbelieve. Therefore, strike off their heads and strike off every
fingertip of them.” (Surah Al-Anfal Verse 12 [8:12]).

Moreover, many texts of the Bible can be easily interpreted as a guide to terror and the
extermination of people.

For instance, “the Lord struck down all the firstborn in the land of Egypt” (Exodus 12:29).
Moses commanded three thousand people to kill each other just because “they made themselves an
idol cast in the shape of a calf” (Exodus 32:27-28). Moses commanded the Righteous Phineas,
grandson of the High Priest Aaron, to slay his tribesmen just because they were engaged in sexual
intercourse with the Moabites (Numbers 25:5-9). Moses commanded to kill “every male among the
little ones and kill every woman who has known a man intimately” (Numbers 31:17-18). The story
of Achan and his children brutally murdered by the Israelites for Achan’s sin, so that the Lord
turned from his fierce anger serves as a good example (Joshua 7:24-26). Let alone the instructions
to Saul to “attack the Amalekites and totally destroy all that belongs to them. Do not spare them;
put to death men and women, children and infants, cattle and sheep, camels and donkeys.” (1
Samuel 15:3). “Happy is the one who seizes your infants and dashes them against the rocks.”
(Psalm 136:8). There are many more examples.

Russia’s military aggression against Ukraine, which is approved by the Russian Orthodox
Church, serves as an example of such a delusional interpretation.

Previously mentioned examples demonstrate that Al morality should not be limited to
quotations from religious texts, however, it should be based on generally accepted moral values of
the cultural heritage. The only robust protection against religious fanaticism is the complete
exclusion of religious values embedded in artificial personality because the road to hell is paved
with good intentions. To do that, it is necessary to input the Bible, the Quran, the Torah, and other
religious texts into the machine, and provide for automatic disconnection if any of these texts are
being input into the block of conscience.

To Subsection 7.1. Artificial Intelligence and National Security

The cybersecurity issue is related to information hygiene.

Unfortunately, Ukrainian language learning websites, which are simply a translation of
Russian texts concerning Russian language learning tips, have become a common occurrence.

For example, the website “How to memorize cases of the Ukrainian language easily for
children. How to learn better and faster” (https://jak.koshachek.com/articles/jak-zapam-jatati-
vidminki-ukrainskoi-movi-legko.html). From this website, one can learn that there are not seven,
but six cases in the Ukrainian language (similar to the Russian language), and instead of the locative
case there is the prepositional case. The website even suggests acrostics to memorize cases better.
Naturally, it is a bad Russian to Ukrainian translation. The website “What is repetition? Examples
in the Ukrainian language and literature” (http://teg.com.ua/leksichnij-povtor-shho-tse-take-
prikladi-v-ukrayinskij-movi-i-literaturi/). The text itself refers to the literary devices in the Russian
language, underpinned by quotes from the best-known Russian writers.

The purpose of such websites is unclear. Perhaps these are Russian-affected resources aimed
at discrediting the Ukrainian language. It is not difficult to understand what will be the
consequences of using such resources. These websites with bad translation are complete turn-offs.
Due to it, users lose enthusiasm for exploring websites in Ukrainian or even view the Ukrainian
language as a low-quality supplement to Russian.

Tracking such websites and responding appropriately to such things is an important task of
our state’s information security, where Al needs to be applied.

A. S. Dovbysh
To Section 8. National Al Ecosystem

To successfully implement the Ukrainian Strategy of Artificial Intelligence Development, it is
necessary to concentrate Ukrainian scientific school of artificial intelligence for the creation of the
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machine learning methods within the functional approach to modeling the cognitive processes of
human natural intelligence. In this case, machine learning methods have to meet the basic
requirements:

— to be adaptable to arbitrary initial conditions for the formation of an input mathematical
description of the Al system;

— to perform the fuzzification of input fuzzy data in the process of machine learning, that is to
say, to transform fuzzy recognition patterns that characterize the possible functional states of
a computer with artificial intelligence into a crisp value;

— to be almost unsusceptible to the multidimensionality of the recognition features and the
alphabet of recognition patterns;

— to perform machine learning according to the hierarchical structure, which allows building
highly accurate decisive rules for the alphabets of high-duty recognition patterns;

— to perform automatic (without interactive mode) self-learning and retraining of the Al
system in the process of expanding the alphabet of recognition patterns;

— to give a classification forecast on changes in the functional states of the computing system
and the processes under study;

— to perform the optimal distribution of the resource of the computer and the distributed
computing environment according to the generalized criterion “energy conservation is the
quality of service”.

Since the Ukrainian Strategy of Artificial Intelligence Development lacks funding, one of the
sources of funding for universities' scientific developments is grants given by IT companies.
Unfortunately, in Ukraine, IT companies engage students and graduates to work in the IT sector
refusing to pay compensation to the state for their training, which forces higher education
institutions to act as beggars. It is necessary to submit a request to the Ministry of Education and
Science of Ukraine to develop legal mechanisms regulating contractual relations between the
university and employers. It is essential to set up a foundation to provide support for scientific
research in the university departments and talented students and graduates, who will be involved in
the implementation of the Ukrainian Strategy of Artificial Intelligence Development.

The scientific potential of Ukrainian talents is enough to create a computer with artificial
intelligence, as long as there is financial assistance provided. The shreds of evidence of it are
scientific results obtained at the Institute of Artificial Intelligence Problems of the Ministry of
Education and Science of Ukraine and the National Academy of Sciences of Ukraine and at the
Sumy State University on the modeling of cognitive processes inherent in humans, and creation of
extreme learning machine methods within the functional approach, the functional efficiency of
which exceeds the well-known intelligent information technology of data analysis.

To Subsection 2.1. Basic Concepts and Definitions

Clarification of terms “Human Intelligence” and ““Artificial Intelligence”:

— human intelligence is the ability to solve creative problems, formed in the process of
interaction with the environment;

— artificial intelligence is the algorithm for the creative problem-solving performed by
the artificial consciousness of the artificial personality (machine), created and
controlled by human consciousness.

Since artificial intelligence is the simulation of human natural intelligence, a machine a priori
cannot create a decision-making mechanism better than human consciousness. Another thing is that
human consciousness can create Al that can expand its functionality, for instance, by creating
virtually unlimited memory or high decision-making efficiency. Such properties as self-
multiplication, self-improvement, autonomous functioning, self-destruction, etc. are also created by
human consciousness.
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V.V. Kazymyr
To Introduction

The new era of technology, which came in the 21st century due to the rapid development of
information technology, is based on cyber-physical systems. Nowadays, the physical world is
merging with the digital world, forming a single digital ecosystem. The key success factor of that
modification is the introduction of intelligent manufacturing systems.

In the future, Al costs are expected to rise as businesses strive to accelerate digital
transformation and technological development. Al market is forecast to reach USD 99.94 billion by
2023, at a CAGR of 34.86% during the forecast period. Practical use of Al will be a major factor as
businesses ensure they obtain income using Al to solve specific problems.

Considering the forecast, the existing potential, and challenges faced by the government, the
manufacturing industry and the defense sector should be defined as priority areas for the
development of artificial intelligence in Ukraine.

To Subsection 7.1. Artificial Intelligence and National Security

In supplement to cybersecurity, the importance of which has increased incredibly in recent
years, the most important direction of research and implementation of artificial intelligence in the
defense sector should be considered the creation and use of mobile intelligent autonomous systems.
These systems will be designed with distributed control architecture, which is secure, reliable, and
dynamically structured, instead of the centralized control architecture with predetermined
supervision and situational centers.

The creation of mobile intelligent autonomous systems is one of the main concepts of the
organization of heterogeneous national and international forces, known as “mosaic warfare” and
“multi-domain operations”, which are being actively implemented by the Defense Advanced
Research Projects Agency (USA).

The concept is called “mosaic warfare”. Like the ceramic tiles in mosaics, these individual
warfighting platforms are put together to make a larger picture. The aim is to utilize multiple
heterogeneous warfighting platforms and sensors to gain an advantage over adversaries. Therefore,
the core idea of this concept can be expressed like that: to transform complexity into an asymmetric
advantage.

The arrangement of distributed control mobile systems harmonizes with the concept of
“multi-domain operations”. Confronting equal competitors means the need to protect forces from
threats that can come from any domain — land, air, space, sea, and cyberspace. It is essential to
transform multicomponent robotic systems into UAVs with swarm intelligence operating without
central and external control.

A key role is played by unmanned aerial vehicles (UAVS), or drones. The rise in the
procurement of military UAVs worldwide is one of the most significant factors. Thus, the UAV
market is projected to grow from USD 19.3 billion in 2019 to USD 45.8 billion by 2025, at a
CAGR of 15.5% during the forecast period. The increasing use of UAVSs in various commercial
applications, such as monitoring, surveying and mapping, precision agriculture, aerial remote
sensing, and product delivery, is also contributing to the growth of the UAV market.

Based on the scope of application, the main directions of implementation of artificial
intelligence in mobile systems, which include UAVs, are machine learning, computer vision, and
pattern recognition, big data analytics, reliable communication systems, multi-agent control
technologies, and establishment of autonomous robot communities.

The aim is an application of artificial intelligence (Al) in unmanned aerial vehicles (UAV) to
make the efficient use of large datasets (for instance, aerial photographs), which is automated and
almost uncomplicated. UAVs can reach their full potential only when the data collection and
analysis process reaches the highest level of automation. However, it should be kept in mind that
the fusion of UAVs and artificial intelligence makes sense only if it saves money and time, which is
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especially important when used for military purposes. In some cases, traditional computer vision
combined with machine/deep learning can still be a simpler and better solution.

AREAS OF ACTIVITY
of the Research and Training Center for Artificial Intelligence and Cybersecurity

1. Research:

— machine and deep learning;

— computer vision and pattern recognition;

— data mining;

— reliable communication systems;

— multi-agent control technology;

— autonomous operations;

— mobile intelligent autonomous systems;

— intelligent text processing;

— voice and speech controlled by artificial intelligence;

— artificial intelligence and cloud computing;

— intelligent systems and healthcare;

— Industry 4.0 technology trends;

— intelligent design and manufacturing;

— model-oriented management of intelligent manufacturing systems;

— trustworthy Internet of Things;

— intelligent monitoring and decision-making;

— intelligent situational awareness and forecasting;

— intelligent cybersecurity technologies of industries and organizations.

2. Training:

— Doctor of Philosophy and Doctor of Sciences programs in specialties 122 -
Computer Science, 125 - Cybersecurity, 126 - Information Systems and
Technologies;

— Master’s Degree programs in Artificial Intelligence;

— advanced training of professionals and personnel of cybersecurity centers on the use
of the latest intelligent technologies.

3. Awarding Certificates to Al professionals.

To Subsection 7.4. Artificial Intelligence in Manufacturing Industry
and in Power Sector

The global Intelligent Manufacturing Systems program, which was started at the end of the
twentieth century with a series of research projects, has now become the core catalyst of Industry
4.0. Intelligent manufacturing systems, based on the comprehensive use of embedded computer
systems, have led to the emergence of cyber-physical systems (CPSs) capable of merging real and
virtual worlds. Currently, CPSs are applied in several fields such as autonomous robotics,
augmented reality, manufacturing, horizontal integration and vertical integration, big data, cloud
technology, simulation modeling, industrial Internet of Things, and cybersecurity. Moreover,
computer models, which are the major artificial intelligence factor, are directly embedded in the
control loop at all levels of decision-making: from strategic and tactical planning to technological
processes control.

Considering the current intellectual potential, Ukraine can become a regional leader in these
areas in the short run, ensuring comprehensive and high-tech engineering services primarily in the
following areas:
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— computer programming in the high-tech manufacturing industry, creation of new software
products, including new technologies of Industry 4.0;

— design (electrical, mechanical, electronic, technological, construction, etc.);

— industrial automation, computerization, and intellectualization (including the commissioning
of industrial zones);

— development and manufacturing of complex, small-scale, or unique products.

As for the national economy, Industry 4.0, filled with artificial intelligence solutions, is
expected to foster manufacturing industry development, as well as defense industry development.
However, the involvement of IT companies, science, and universities in the digital transformation
of the Ukrainian manufacturing industry and power sector poses a great challenge. Moreover, labor
shortage may lead to the shift to automation.

To Section 8. National Al Ecosystem

The essential component of the Al ecosystem is the supply of scientists, engineers, and
pedagogical employees, who are entrusted with the following tasks:

- to conduct relevant and effective fundamental and applied Al research;

- to coordinate the scientific research on the development of Al in Ukraine with the needs of
government and society;

- to support the participation of scientists in international exhibitions and conferences, to
publish scientific papers in reputable international journals, to start a new paper or digital
journals on Al problems;

- to start new educational programs and to improve existing ones that deal with Al theory and
practice, as well as Al applications in various fields of knowledge;

- to develop standards for postgraduate education and bachelor’s degree programs, taking into
account the benefits of Al applications;

- to share your experience in Al systems development, which has been acquired during the
implementation of Tempus IV and Horizon 2000 programs;

- to create Al awards to be presented at scientific festivals, startup competitions and forums;

- to encourage the talented youth to perceive and develop Al ideas at the Junior Academy of
Sciences of Ukraine.

Ju. P. Kondratenko, O. S. Strjuk, O. V. Kozlov, Je. V. Sidenko
To Section 1. Paradigm

The economy of Ukraine faces fierce global competition simultaneously with high-risk
investment challenges in advanced technologies, including ICT (Information and Computer
Technologies). Moreover, outdated infrastructure, including equipment that is not suitable for
digital transformation, as well as the lack of opportunities for scaling and diffusion of technological
innovations stand in the way.

However, over the past decade, Ukraine has significantly strengthened its position as an active
member of the global Al community.

According to the Deep Knowledge Analytics report (Artificial Intelligence Industry
Landscape Overview 2018), Ukraine has been placed among the top three Eastern European
countries in terms of Al companies number: Russia ranked No. 1 — 133 companies, Poland ranked
No. 2 — 110 companies, Ukraine ranked No. 3 — 57 companies.

According to the Government Al Readiness Index 2020, which assesses the readiness of
governments to deploy artificial intelligence, Ukraine ranks 57th out of 172 countries with a score
of 49,901 (for comparison, the United States ranks the highest of all countries scoring 85,479).
According to this rating, Ukraine has the following index scores: vision — 50, data availability —
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66.56, governance & ethics — 51.27, innovation capacity — 41.53, size — 22.87, infrastructure —
41.35, human capital — 42.39. The highest score is 84.17.

Moreover, over the past few years, Ukraine has advanced significantly in publishing open
data. Currently, Ukraine is ranked 31st in the Global Open Data Index*.

Although Ukraine has not become an Al leader yet, it seems quite probable that Ukraine will
bolster its position in the Al sector and attain the status of key Al player if the strategy is chosen
correctly and modified in accordance with the challenges that beset the country.

It is urgent to attract foreign investors. Industrial policy and innovation policy should be
integrated with sectoral policy and technology policy in order to promote the industrial
transformation of the knowledge economy by strengthening the availability of high-tech sectors
while fostering the modernization of low- and medium-tech sectors and their capability to
incorporate new technologies. The capital allocated by the Ukrainian government for research and
development is scarce when compared to top countries in terms of manufacturing output. In such
high-tech areas as artificial intelligence, public and private investments are insufficient in Ukraine.

To Subsection 2.2. Main Directions of Al Research

Artificial general intelligence, a self-aware artificial agent capable of reasoning, is a primary
issue of computer programming, but not computer engineering. In order to create a completely
developed artificial intelligence, it is necessary to design fundamentally new software architecture,
to craft an effective strategic plan through the use of computer programming and deep learning
systems.

The performance of modern computer systems and supercomputers, which have long
surpassed human intelligence in terms of computing capabilities, allows for efficiently complex
mathematical operations. However, in spite of their high performance, computers are not intelligent
agents. Performance is only a component of intelligence, and its high efficiency does not directly
cause the emergence of intelligence.

As we see it, in terms of computer engineering, it is reasonable to put effort into software and
algorithmic methods instead of the next-generation computer. These are new approaches and
paradigms of computer programming, machine learning, and deep learning, new Al architectures,
innovative algorithms.

The human brain is the most complete example of intelligence ever known to mankind. We
believe that the human brain and mammalian brain are the optimal prototypes for the study of
intelligence, as an example of natural engineering. However, since the phenomenon of intelligence
is not fully explored, it is necessary to avoid restrictions and focus research efforts on the study of
other intelligent biological agents, for instance, unicellular eukaryotes or viruses.

To Section 3. Aims and Objectives of the Ukrainian Strategy of
Artificial Intelligence Development

The aim of the Ukrainian Strategy of Artificial Intelligence Development is the development
and integration of artificial intelligence technologies both in the public and private sectors in order
to improve competitiveness in Ukraine, ensure sustainable improvement of welfare and quality of
life of the population, enhance public administration system, safeguard national security and
national security and maintain law and order.

The subject of the Ukrainian Strategy of Artificial Intelligence Development is methods and
means of Al development and integration in manufacturing, economy, transportation and
infrastructure, science, healthcare, agriculture, ecology, defense industry, etc.

1Global Open Data Index. Tracking the State of Open Government Data. URL: https://index.okfn.org/.
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It is necessary to determine the course of popularization, support, and development of the
Al community: it will contribute to the engagement of professionals from other scientific fields, as
well as stakeholders from various population groups, regardless of age.

It is necessary to create a storage system in order to accumulate organizations, companies,
projects, and research groups specializing in artificial intelligence.

It is necessary to design an effective and permanent Al data monitoring program: news
(both technical and ethical); tracking scientific discoveries and research with the subsequent
mandatory analysis; regular information exchange with the global community, leading international
organizations, and scientific institutions.

It is worth setting an ambitious goal for Ukraine’s leadership as a country that can become
one of the top 50 countries leading the artificial intelligence race. Considering the legacy of the
Soviet Union (engineering education, scientific programs, and manufacturing) as well as Ukraine’s
leading position in the world IT industry, the leading position of our state in this field should be
considered quite attainable even in the short term (10 years).

To Subsection 7.1. Artificial Intelligence and National Security
Prospects of Using Robots

Semi-autonomous or remotely-controlled robots are designed for mine clearance, reporting
the presence of radioactive or toxic substances, detecting and studying potentially hazardous
objects.

Tracked and wheeled unmanned military transport vehicles are already utilized by armed
forces, allowing them to carry out complex tactical missions under extremely dangerous conditions.
Phantom and Phantom-2 unmanned ground vehicles produced by SpetsTechnoExport armed with
12.7 mm caliber machine gun and RS-80 launcher are the perfect examples. These vehicles can be
used for surveillance and reconnaissance, fire support, evacuation of the wounded, delivery,
maintenance, etc.

Development of unmanned surveillance and reconnaissance aerial vehicles, and combat
drones; fostering modifications that can significantly strengthen the military capability of Ukraine
(Armed Forces of Ukraine, Security Service of Ukraine, National Guard of Ukraine, Ukrainian Air
Force, National Police of Ukraine). It is essential to draw upon the experience of the United States
(RQ-1/MQ-1 Predator) and Turkey (Bayraktar TB2/TB3), whose combat drones have already
demonstrated a high level of efficiency in complex combat operations.

To Subsection 7.4. Artificial Intelligence in Manufacturing Industry and in Power Sector
Prospects of Using Robots

The integration of industrial robots is one of the main factors that drive economic growth.
Industrial robots are used in a wide range of operations: welding, painting, pressing, casting,
transportation and warehousing. In view of the fact that Ukraine has developed the manufacturing
sector, the more intensive integration of robotics will contribute to the economic growth of the
country. For Ukraine, it is beneficial to cooperate with the International Federation of Robotics.

Particular attention should be paid to the possibility of intensive integration of artificial
intelligence systems and intelligent agents (robots) in various industries.

Robots can continuously perform actions without failures and develop more competent
production models to solve problems associated with automation. They are also capable of
correcting human mistakes and providing a higher level of quality.

Testing and application of intelligent control methods in automation systems of diverse
mobile objects and robots in manufacturing enterprises of Ukraine is one of the promising
directions of Al technologies integration in the manufacturing sector. The research work on the
development and integration of intelligent control systems, as well as control devices of the
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executive, tactical, and strategic levels, which are based on artificial neural networks, fuzzy
systems, and hybrid neuro-fuzzy networks, is being conducted. It will contribute to the automation
of diverse mobile technical objects and robots in the manufacturing industry, and improve their
efficiency. New methods of synthesis and optimization of highly effective intelligent automatic
control systems are also being developed, which are based on bioinspired evolutionary and multi-
agent concepts, and global optimization algorithms.

Robots and mobile objects of the manufacturing industry include manipulators (technological,
powered industrial, auxiliary, universal, etc.), multi-purpose mobile robots (examination, moving
tools, and performing technological operations in inaccessible and dangerous environments),
unmanned vehicles (unmanned cars, warehouse forklifts, drones, aerial and underwater vehicles,
etc.), etc.

For instance, multi-purpose mobile robots with electromagnetic clamping devices that are
capable of moving on inclined and vertical ferromagnetic surfaces are utilized to move various tools
along specified trajectories in order to automatically perform technological operations like cleaning,
rust removal, painting, welding, etc. in shipbuilding and ship repair, natural-gas processing, oil
refining, and in other sectors. Mobile robots of this type are objects with an extremely complex
mechanical design, which effectively apply neural, fuzzy, and neuro-fuzzy automatic control
systems. Automatic control of robot movements on ferromagnetic surfaces with obstacle avoidance
while ensuring high quality of a certain technological operation is one of the most complicated and
crucial tasks of the robotic automation.

Acrtificial intelligence and robotics are influencing space exploration, which demonstrates the
great potential for studying interstellar medium through innovative solutions and technologies:
satellite data analysis systems, autonomous planetary rovers, autonomous space probes, intelligent
automatic rocket control systems, smart system interfaces of manned spaceflights.

Currently, scientists are developing virtual assistants to aid astronauts. These assistants with
mixed intelligent algorithms are designed to significantly accelerate and facilitate the execution of
applied research tasks of different complexity levels. For instance, CIMON astronaut assistant has
already been tested on the International Space Station (it reached the station in 2019).

Data analysis in space mission planning has always been a complex procedure based on large
amounts of data and usually carried out by experts. Nowadays, artificial neural networks are used
for analysis and forecasting, which make it possible to identify previously hidden patterns in the
concealed data and utilize the knowledge acquired on the basis of such analysis more effectively.

Satellite technologies are also closely intertwined with intelligent systems, which makes it
possible to process data and improve diagnostic systems through the use of artificial intelligence.

Artificial intelligence systems are also applied in space navigation. Analysis of large number
of images recorded with telescopes enables the design of intelligent navigation systems for space
exploration, discovering new objects and routes for space probes.

Artificial Intelligence becomes the leading phenomena in contemporary observational
astronomy. Neural networks help to improve images recorded with telescopes, perform better
statistical data analysis, create synthetic samples for datasets utilized to train specialized neural
networks that are applied to solve various astronomical challenges (Fader, Spatial GAN,
Morpheus).

Benefits of Al in Manufacturing. Over the past decades, Al and industrial automation have
advanced significantly. A great deal of innovative approaches, such as smart sensors, and
improvement of computer performance have been successfully integrated. Al helps aids machines
to collect and retrieve large amounts of data; detect complex and hidden patterns; adapt to new
trends through machine intelligence, learning, and natural language recognition. It also aids to make
decisions based on data and data analysis, increase the efficiency of manufacturing processes,
reduce operating costs, promote faster product development and ensure flexible adaptability.

Working 24/7. Since employees work in shifts to ensure rest time and meal breaks, Al-driven
robots can continuously perform production line tasks. Enterprises can increase the production
capacity and meet higher customers' expectations due to the increased intensity of production.
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Workplace safety. With increasing use of Al components in production processes, fewer
employees are engaged in dangerous, harmful and stressful work. In other words, with a decrease in
the number of people and an increase in the number of robots performing tasks associated with
health risks, the number of workplace accidents should decrease drastically. Moreover, Al gives
ample opportunity for mineral exploration, as businesses and companies will no longer have to risk
human lives.

Operating costs reduction. With increasing use of Al systems in manufacturing, businesses
are significantly cutting operating costs. Instead of just hiring employees, companies and businesses
should invest in Al. Nevertheless, Al systems need maintenance, which require plenty of costs.

Factors affecting the environment. Autonomous vehicles are potentially much less harmful
to the environment. They can be programmed for the most efficient route and reduce downtime,
which can lead to reduced fuel consumption and radically reduce greenhouse gas emissions. The
same applies to heavy machinery used in manufacturing. Al can incessantly repeat a sequence of
procedures with high accuracy, while humans are prone to accidental errors.

To Subsection 7.7. Artificial Intelligence in Agriculture
Prospects of Using Robots

The agro-industrial complex has always been an important component of Ukraine's economy,
its strong point. The global population continues to grow, which poses a challenge to the entire
civilized world, which intertwines with the challenge of providing high-quality food for human
consumption.

In agriculture, it is necessary to widely use agro-industrial drones that help to control pests,
detect the exact areas of crops, perform inventory tracking and auditing of land plots, recognize
plant diseases, analyze crop yields, monitor and control land amelioration systems, automate
planting and harvesting processes.

A perfect example of the unmanned aerial vehicles integration is the M-6-3 “Zhajvir” — a
remote control drone made in Ukraine, designed for biological plant protection, cartography, aerial
photography, and real-time video surveillance.

Innovative advances in this area are also carried out by the United States (Harvest
Automation) and Australia (Australian Centre for Field Robotics), whose engineering solutions
demonstrate impressive results.

To Section 8. National Al Ecosystem

Employee training in the Al ecosystem is currently not actualized. It takes place at the
expense of professionals in various fields (mathematics, statistics, system analysis, etc.). Artificial
intelligence was not included in Decree No. 266 “List of academic disciplines and programs of
study” dated April 29, 2015. Therefore, it is necessary to put the Al degree program on the list and
develop an appropriate training course. It is also necessary to focus on reinforcing the development
of the dual education system.

As for scientific support, in accordance with the Resolution of the Presidium of the Higher
Attestation Commission of Ukraine No. 13-08/9 dated September 20, 2000, the passport of the
scientific specialty 05.13.23 “Systems and means of artificial intelligence” was approved. However,
considering the date of adoption of this resolution, it is necessary to revise it and update the passport
of this specialty.

It is necessary to develop an effective retraining system in higher education and professional
development programs for professionals in various fields (engineering sciences, natural science,
human sciences).

It is necessary to develop the concept of clustering, accessibility, and transparency of
scientific Al projects, to create an opportunity for postgraduates and Ph.D. students to join the
current collective specialized research of scientific groups in the field of Al.
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One of the core factors driving the Al advancement in Ukraine is the systematic development
of the specialized community, which could unite professionals and enthusiasts of any age and level
of professionalism. The Ukrainian Al community has been developing spontaneously, almost
regardless of the role of the government, and is situationally interacting with public organizations.

There was a need to create special (primarily digital) platforms for strategic communication
among the participants of the Al community: a specialized project website (possibly with a forum
and feedback templates), accounts in popular social networks for bilateral interaction with the
community (Twitter, Facebook, Instagram).

It will allow engaging members of various Al platforms, startups, companies, and individual
stakeholders (including grantors, sponsors and investors) in cooperation and fruitful interaction.

Utilization of open source and crowdsourcing methods for the implementation of crucial
projects, both solely applied (mathematical, software, engineering) — when the product is open/
partially open and everyone can work on it after registration and admission, and organizational —
when the community is collectively working on important program documents, conventions,
methods, concepts, etc. Therefore, the core idea lies in controlled transparency and interaction.

The active Al community will contribute to the Al advancement in Ukraine in various areas.
It will improve the position of Ukraine in the international arena, in particular by increasing the
number of Ukrainian scientific articles published in prestigious scholarly journals and boosting
citation counts of Ukrainian scientists’ articles.

It is also important to coordinate efforts to engage Ukrainian professionals, enthusiasts, and
the youth (as the society united by the Al) in the Al for Good Global Summit platform, which is
one of the main platforms of the United Nations for dialogue on Al.

Advancement of the national database system should be based on a set of legal,
organizational, methodological, and IT mechanisms that will ensure:

- normative and organizational regulation of data management, as well as control over the
implementation of relevant measures;

- ascertainment and integration of a set of methods and means of financial support to activities
aimed at creating and ensuring the functioning of the national database system;

- formation of principles, rules, and processes of public data management;

- formation of data ontology along with the semantic data model, descriptions of the
configuration, relationships that exist among entities, meta descriptions and formats, data
owners at different levels;

- building and functioning of IT infrastructure that guarantees monitoring and control over the
integration of data management standards, and creation of information products of the
database system.

Development of the national database system can also be based on the engagement of all
individuals interested in projects, even if they are not subject experts. It can significantly accelerate
and facilitate the accomplishment of this task. It is necessary to consider the possibility of building,
populating, and administering such a database system remotely and on the basis of accessibility and
involvement.

Fostering Al investment in Ukraine

It is crucial to ameliorate national and international funding system, to cooperate with leading
tech companies, both international and national ones, which can allocate funds to educational and
scientific Al programs in Ukraine. Moreover, it is necessary to persistently seek the allocation of
funds from the government budget of Ukraine. It can also be effective to attract sponsors and
patrons from non-specialized manufacturing and commercial companies, institutions.

In order to ensure the proper development of Al in Ukraine, funds should be allocated to:

— founding of new research institutes, modern centers and laboratories for the study of problems
associated with Al,
— conducting state research projects in the main areas of Al,
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— providing financial support for scientists and researchers working on Al. Ensuring decent
(world-class) working conditions;

— increasing the number of Al professionals, and improving the quality of training;

— encouraging Ukrainian scientists to participate in the international academic Al conferences;

— organizing international scientific Al conferences held in Ukraine with prominent foreign
scientists as participants;

— increasing the number of Ukrainian scientific papers on aspects of Al indexed in the
scientometric databases Scopus and Web of Science;

— creating open access test environments and libraries for testing developed Al methods and
algorithms.

To Section 10. Outline of the Ukrainian Strategy of Artificial Intelligence Development
Addition to the Strategic Plan (by 2025)

Key steps for the Ukrainian Strategy of Artificial Intelligence Development execution.
Approval and adoption of the regulatory framework.
2. Creation of the supervisory board for monitoring the accomplishment of the tasks declared
in the Ukrainian Strategy of Artificial Intelligence Development.
3. Defining prioritized course and objectives of the Ukrainian Strategy of Artificial
Intelligence Development ranked from high severity to low priority.
Accomplishing the most prioritized and fundamental tasks.
Providing mechanisms for quarterly and annual control over the execution of the Ukrainian
Strategy of Atrtificial Intelligence Development (reporting, optional examination).
The final step is the reassessment of the Ukrainian Strategy of Artificial Intelligence Development,
its analysis on compliance with the actualities of 2025, and, if necessary, its effective modification.
The Ukrainian Strategy of Artificial Intelligence Development should be supplemented with
additional midterm (annual) deadlines, before which Aim and Objectives of the relevant block must
be completely accomplished. Each midterm period should be completed with an analytical report
followed by an adjustment of the dynamic schedule. This component acts as a stimulus that will
positively affect the intensity of the Ukrainian Strategy of Artificial Intelligence Development
execution.
In order to execute the Ukrainian Strategy of Artificial Intelligence Development, it is
necessary to take the following measures by 2025.
1. Creation of a regulatory framework that provides for the protection of economic and scientific
data, as well as its storage in Ukraine.
2. Providing scientific and theoretical support for the execution of the Ukrainian Strategy of
Artificial Intelligence Development.
3. Attracting financial resources for the development of Al in Ukraine.
4. Providing support for fundamental and applied scientific Al research. Fundamental and applied
scientific Al research in Ukraine involves:
— long-term support to Al research;
— attraction of investors (individual entrepreneurs and legal entities) to artificial intelligence
technologies;
— development of research infrastructures, and ensuring access to computing resources, databases and
datasets;
— fostering international cooperation, including the exchange of experts and the participation of
Ukrainian professionals in international Al projects and conferences.
5. Increasing the number of qualified employees in the Al market, and raising new technology
awareness entail:
— designing and integration of educational modules within the framework of educational programs
of all educational stages, advanced training programs and professional retraining for educating
citizens of the country, who are developing competencies and skills in areas that contribute to the
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advancement of artificial intelligence — mathematics, computer programming, information
technology, mathematical linguistics, big data analytics, machine learning;

establishment of standards for academic degrees, taking into account the prospects of Al
utilization;

encouraging beneficial activities in order to foster the admission of applicants to the higher
education institutions of Ukraine for studying artificial intelligence;

establishment of scientific schools of Al problems in universities and scientific institutions, as
well as directing their work to integrate the achieved results;

supporting the participation of scientists in international exhibitions and conferences,
encouraging scientific papers publishing in the prestigious international journals, and starting
scholarly journals on Al problems;

supporting young scientists and their encouragement in scientific activities for the development
and integration of Al;

setting up laboratories in universities and scientific institutions for training students and
conducting research on Al,

engaging scientists and educators in international Al projects, including Erasmus+, DAAD, and
Horizon Europe;

sharing accumulated experience in designing Al systems, which was obtained during the
execution of the TEMPUS, DAAD, and Horizon 2020 programs;

creation of Al awards to be presented at scientific festivals, startup competitions, and forums;
encouraging talented youth to perceive and develop Al ideas at the Junior Academy of Sciences
of Ukraine;

launching encouraging programs and grants for educational institutions of all levels with a focus
on natural, mathematical, computer, information sciences, and mathematical linguistics;
inclusion of the necessary elements of computer programming and computational thinking in the
mathematics programs in public schools;

increasing the number of Al study programs and state-funded places for students;

engaging prominent experts and scientists who study the natural intelligence and functions of
natural neural networks — neuroscientists, medical practitioners, cognitive psychologists,
behaviorists, psychiatrists, and lawyers;

stimulating employers to take measures aimed at employees to acquire competencies in the field
of artificial intelligence and in related areas of its utilization;

ensuring long-term financial support for scientists and researchers working in the field of Al,
providing them with decent (world-class) working conditions;

encouraging scientists to participate in commercial projects of top enterprises in the major areas
of Al;

creating conditions for prominent Ukrainian scientists and Al experts living and working abroad
to come back to Ukraine;

identifying technological priorities of research considering limited resources — in particular those
that require little investments, while conferring a significant competitive advantage in global
markets through mass use — on-device Al, new machine learning algorithms in resource-
constrained systems, etc.

. Improving the digital literacy of the Ukrainian people.

. Building a national database system, which provides for:

normative and organizational regulation of data management, as well as control over the
implementation of relevant measures;

ascertainment and integration of a set of methods and means of financial support to activities
aimed at creating and ensuring the functioning of the national database system;

formation of principles, rules and processes of public data management.
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Addition to the Strategic Plan (2026 — 2030)

— Control over the execution of the Strategy and observance of all previous tasks.
— Accomplishment of all tasks, including the least prioritized.
— Auditing and monitoring the effectiveness of accomplished tasks of the Ukrainian Strategy of
Artificial Intelligence Development.
— Analyzing and updating core tasks of the Ukrainian Strategy of Artificial Intelligence
Development.
The last two years will be dedicated to analytical conferences on the assessment the Ukrainian
Strategy of Atrtificial Intelligence Development.

D.V. Lande

To Subsection 7.1. Artificial Intelligence and National Security

Researchers in the field of Al have demonstrated significant technical progress over the past
few years, much faster than was previously anticipated.

Existing capabilities in Al have significant potential for national security. Nowadays, experts
believe that future progress in Al has the potential to be a transformative national security
technology, on a par with nuclear weapons, aircraft, computers, and biotech.

Artificial Intelligence is changing the global environment of defense and security. It offers an
unprecedented opportunity to strengthen our technological edge but will also escalate the speed of
the threats we face. This foundational technology will likely affect the full spectrum of activities in
support of three core tasks; collective defense, crisis management, and cooperative security.

In practice, technological changes alter the interests of the state. In this case, Ukraine has an
interest in achieving technological leadership of Ukraine, which has the necessary base for it.

Advances in Al will affect national security by driving change in three areas: military,
information, and economic.

Swarm intelligence, in particular the ability of the Al-enabled objects to function together,
deserves a particular attention in the defense sector. This issue is closely related to the Internet of
Things, which provides connection between Al-enabled objects. The task of controlling the swarms
of intelligent unmanned aerial vehicles (drones) serves is a good example.

For instance, commercially available Al-enabled technology (such as unmanned aerial
vehicles, in particular combat, short- and long-range unmanned aerial vehicles, cruise missiles with
automatic target recognition) may provide access to a type of long-range precision strike capability.
For example, existing machine learning technology could enable high degrees of automation in
labor-intensive activities such as satellite imagery analysis and cyber defense.

In the information domain and cyber domain, Al will significantly expand the ability to
collect and analyze data, respond to cybersecurity incidents, and create aggregated data. Therefore,
more accurate information sources, as well as disinformation sources will be applied in the
intelligence.

Those countries that develop a significant edge in Al technology will punch far above their
weight.

As for economy, which is related to the national security, advances in Al could result in a new
industrial revolution. In particular, advances in Al technologies can lead to a dramatic decline in
demand for labor, which will reshape the relationship between capital and labor in economies
around the world. In the cyber domain, activities that currently require lots of high-skill labor, such
as Advanced Persistent Threat operations, may in the future be largely automated and easily
available on the market. For information superiority, Al will dramatically enhance capabilities for
the collection and analysis of data, but also the creation of data.

At the October 2021 meeting, Allied Defense Ministers formally adopted an Artificial
Intelligence Strategy for NATO. The strategy outlines how Al can be applied to defense and
security in a protected and ethical way. It sets standards of responsible use of Al technologies, in
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accordance with international law and NATQO’s values. It also addresses the threats posed by the use
of Al by adversaries and how to establish trusted cooperation with the innovation community on Al.

Artificial Intelligence is one of the seven technological areas which NATO Allies have
prioritized for their relevance to defense and security. These include quantum-enabled technologies,
data and computing, autonomy, biotechnology and human enhancements, hypersonic technologies,
and space. Of all these dual-use technologies, Artificial Intelligence is known to be the most
pervasive, especially when combined with others like big data, autonomy, or biotechnology.

The Strategy will be underpinned by the significant cooperation between NATO, the private
sector and academia; a capable workforce of NATO technical and policy-based Al talent; a robust,
relevant, secure data infrastructure; and appropriate cyber defenses.

Individual strategies will be developed for all priority areas, following the same ethical
approach as that adopted for Artificial Intelligence.

Disruptive Al innovations can pose a global danger. Defense and intelligence community
should invest heavily in “counter-Al” capabilities. Though outright bans of Al applications in the
national security sector are unrealistic, the goal of safe and effective technology management must
be pursued. The government should create formal organizations tasked with improving the safety of
Al technology. It is also necessary to release a document on dual-use Al capabilities.

O.P. Mincer

To Subsection 7.3. Artificial Intelligence in Medicine

Acrtificial intelligence (Al) application is not only a pivotal factor in improving the delivery of
care to patients. It is bringing forth revolutionary changes in medicine, biology, and education.

I. The Future of Artificial Intelligence in Medicine

Changes anticipated in medicine.

1. Transformation of medicine into a broader social sphere, which applies all forms of
medical information, including genomics, metadata, electronic health records, and
biometrics for early and round-the-clock diagnosis.

Healthcare is a multi-dimensional system established with the aim for the prevention,
diagnosis, and treatment of health-related issues or impairments in human beings. The more data we
have, the better we understand the biological processes.

Nowadays, humanity operates an incredible amount of data generated since the integration of
efficient technologies like next-generation sequencing (NGS) and genome-wide association studies
(GWAS) to decode human genetics. NGS-based data provides information at depths that were
previously inaccessible and takes the experimental scenario to a completely new dimension. Instead
of studying a single “gene” scientists can now study the whole “genome” of an organism in
“genomics” studies within a given amount of time. Similarly, instead of studying the expression or
“transcription” of a single gene, we can now study the expression of all the genes or the entire
“transcriptome” of an organism.

The number of human genomes sequenced by 2025 could be between 100 million to 2 billion
[Dash et al. 2019]. Combining the genomic and transcriptomic data with proteomic and
metabolomic data can greatly enhance our knowledge about the individual profile of a patient — an
approach often ascribed as “individual, personalized or precision health care”. Unfortunately,
healthcare and biomedical big data have not yet converged to enhance healthcare data with
molecular pathology. Such convergence can help unravel various mechanisms of action or other
aspects of predictive biology. Systematic and integrative analysis of omics data in conjugation with
healthcare analytics can help design better treatment strategies toward precision and personalized
medicine. It is the essence of the systems biomedical science.

The genomics-driven experiments e.g., genotyping, gene expression, and NGS-based studies
are the major source of big data in biomedical healthcare along with EMRSs, pharmacy prescription
information, and insurance records. Healthcare requires a strong integration of such biomedical data
from various sources to provide better treatments and patient care.
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These prospects are extremely exciting and might turn out to be a game-changer in future
medicine and health. Generally, it requires analyzing a large amount of data obtained from
examination both for diagnosis and for choosing a treatment option. Intelligent analysis of this
amount of data is impossible without the use of Al.

2. Improving the healthcare quality by:

— overcoming information asymmetry. Generally, patients face multiple issues. Such as solely
healthcare workers are aware of diagnostic and treatment procedures performed. In other
words, patients do not know what treatment they have received, and the healthcare quality
remains vague. Potential patients and potential expert groups often conceal the true reasons
for their actions and resort to all methods in order to obtain certain (own) results. On the
other hand, patients do not provide essential information for determining a diagnosis or
proper treatment. The use of Al makes it virtually impossible since it provides
comprehensive information both to the patient and the doctor;

— ensuring comprehensive (integral, transmural) care, which may be seen as a response to
the fragmented delivery of health and social services is an acknowledged problem in many
health systems. The World Health Organization (WHO) provides the following definition:
“Integrated Care is a concept bringing together inputs, delivery, management, and
organization of services related to diagnosis, treatment, care, rehabilitation, and health
promotion. Integration is a means to improve the services in relation to access, quality, user
satisfaction, and efficiency” (Grone and Garcia-Barbero 2002). It is a worldwide trend in
healthcare reforms and new organizational arrangements focusing on more coordinated and
integrated forms of care provision.

S. K. Ramazanov

To Introduction

The new global economy is characterized by five imperatives: social justice, harmonious
globalization, maintenance of the biosphere, financial system stability, and convergence, formed
and ruled by the sensible world government.

Such a transformation provides an opportunity for practical implementation of the new
approach to

individual consciousness and collective mind within the framework of the formation of
fundamentally new neoharmonic worldview, which is not boiled down to gain and capitalization —
processes that occur in a single neo-technology space.

The essence of transition from an industrial society to information (post-industrial) society
and subsequently to the knowledge-based (cognitive) society consists not only in global
informatization covering all areas of human activity, and cognitive factors significance but also in
emerging qualitatively new characteristics of the domain transactions: “matter” — “energy” —
“information” — “knowledge”.

In other words, there is a transition to the neoimperatives of economic foundations of the
existing civilization, and therefore the relevant reformatting of management mechanisms of various
(economic, scientific, technical, etc.) aspects of the substantive activities as an additional element
over natural and technical processes.

Therefore, social development is affected by the efficient socio-economic transformations in a
technonatural environment: matter turns into energy, energy turns into information, information
turns into knowledge, and knowledge turns into transformed matter and energy with the new quality
of human consciousness; the process is repeated afterward.

With less attention paid to the human side of society hinders the formation of harmonious
neoreality.
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Under these conditions, the major task of the transition from an industrial society to
information (post-industrial) society is not the advances in information and communication
technologies as a part of scientific and technological progress, but the self-awareness of a human as
a part (basis) of the convergent community “society” + “technonatural environment”.

Consequently, it gives rise to the divergent nature of the economic development: the model of
cognitive intellectualization of the economic mechanism of society development relating to the
technonatural environment, including the mandatory dominant development of the human
neoconstituent emerges instead of the “predator — victim” or “production — consumption
(resources)” model.

Artificial intelligence (Al) is scientific knowledge and technology concerned with building
intelligent machines, programs, services, applications, etc. It enables machines to perform tasks
commonly associated with human beings.

Artificial intelligence has an impact on cultural identity and cultural diversity. Al positively
affects the cultural and creative industries. However, it may lead to a significant disparity in the
distribution of cultural content, data, and income inequality, which may adversely affect the
diversity of cultural expression and the principle of equality.

According to top-level managers of the largest companies, Al will become the best tool for
promoting and developing products and services over the next few years. Artificial intelligence
could contribute an additional 1.2 percent to annual gross domestic product growth for at least the
next decade, according to a simulation from McKinsey Global Institute. Overall, Al could deliver
$13 trillion in additional global economic activity by 2030, putting its contributions to growth on
par with the introduction of other transformative technologies. Nowadays, Al contributes US$1
trillion to the global economy. The institute’s model expects about 70 percent of companies will
adopt at least one form of Al by 2030, and that a significant portion of large firms will use a full
range of the technology.

Nowadays, several challenges hinder the development of Al in Ukraine: lack of a clear Al
strategy; poor infrastructure; poor awareness of Al advances among businesses; digital
transformation failures; uncoordinated work on data; a lack of understanding by the company’s
management of certain aspects of Al implementation.

To Section 1. Paradigm

Transition to advanced digital technology, intelligent manufacturing technologies, robotic
mechanical systems, Industrial Internet of Things (110T), new materials and methods for design, big
data processing systems, machine learning, and artificial intelligence is a key challenge in the era of
Industry 4.0 and Industry 5.0.

Nowadays, safety and sustainability require new scientific research, intelligent technologies,
and systems, information technology, and innovations, in particular Al systems and technologies.

In an unstable world, Al research and development should be based upon fundamental and
systematic interdisciplinary scientific developments and methodologies, considering new
challenges. Al systems are nonlinear, complex, and constantly advancing. Therefore, our definition
of Al, the principles and criteria for the synthesis of Al systems rest on modern fundamental
research and other types of scientific research; these are clarifying and promising. Al technologies
and systems should be designed and built on the basis of subsystems and components: scientific
foundations, basic research, and software; hardware and technical support; software systems,
platforms, and tools; social component (morality and ethics, culture, education, philosophy, and
legitimacy).

Contemporary science is going through a paradigm shift: from a particular area of knowledge
and sectoral composition of the economy to the fusion of sciences and convergence of technologies.
Nowadays, a new scientific and technological structure has arisen based upon the integration of
nano-, bio-, information, cognitive, and human sciences and technologies. It is worth noting that the
strategic goal of convergence is the creation of bio-inspired anthropomorphic technical systems
(principles of biology and the natural world).
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Super technologies become a key driving force of sustainable development in the 21st
century: artificial intelligence, nanotechnology, biotechnology, media technologies, cognitive
technologies, and social technology. Specifically, it is the contemporary development of
innovations. Therefore, the principle of intellectualization, integration, convergence, coevolution,
and social technology should be integrated.

It is essential to consider modern principles of Al sustainability and safety Al; and the concept
of the physical world and digital world harmonization, taking their harmonious hybridization into
account.

To Subsection 2.2. Main Directions of Al Research

It is known that natural intelligence is a measure of human consciousness. Ukrainian scientists
are already able to give a mathematical formalization of the evolution of consciousness. Therefore,
an essential step to building Al is to design artificial consciousness, which drives decision-making,
in accordance with the knowledge, laws, and rules of humanity, in particular spiritual and moral
values.

Al technologies and systems should be designed and built on the basis of subsystems and
components: scientific foundations, basic research, and software; hardware and technical support;
software systems, platforms, and tools; social component (morality and ethics, culture, education,
philosophy, and legitimacy).

As a part of the artificial intelligence theory, it is suggested to create a unified concept of
knowledge bases to store structured information, resting upon the principles of relational and
hierarchical databases, including additional, more complex principles of data communication and
data selection, reflecting cause-and-effect relationships. It is important to develop the concept of
characteristics of knowledge (similar to the characteristics of data).

Practical value in the scientific, technical and technological areas: building national
automated knowledge bases (for example, the knowledge base to store mathematical models and
relevant algorithms) and automated decision-making systems; building algorithms to find
analogies across multiple knowledge bases for generating new knowledge.

Such structuring and automation may result in science, technology, and manufacturing
advancement.

To Section 3. Aims and Objectives of the Ukrainian Strategy of
Artificial Intelligence Development

Aim of the Ukrainian Strategy of Artificial Intelligence Development is to ramp up the
development of artificial intelligence in Ukraine; to ensure sustainable and safe development of the
country; to conduct scientific Al research; to increase the accessibility of information and
computing resources for users; to enhance personnel training system in this area.

Key Al principles to comply within the process of the Ukrainian Strategy of Artificial
Intelligence Development implementation:

- Al should benefit people and the planet by driving inclusive growth, sustainable
development, and well-being;

- Al systems should be designed to respect rule of law, human rights, democratic values, and
diversity, which should be guaranteed, in particular, by being able to intervene in
autonomous systems. Protection of human rights and freedoms provides for the right to
work enabling citizens to gain knowledge and acquire skills to successfully adapt to the
digital economy;

- there should be transparency and responsible disclosure to ensure understandability, and
non-discriminatory access for users of Al-powered products to information about the
algorithms of artificial intelligence used in these products;

- Al systems must function in a robust, secure, and safe way throughout their life cycles and
potential risks should be continually assessed and managed, malicious use is unacceptable;
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there should be technological sovereignty, the assurance of the necessary level of self-
sufficiency in the field of artificial intelligence, achieved through the predominant use of
domestic artificial intelligence technologies and technological solutions developed on the
basis of artificial intelligence;

there should be innovation cycle integrity, the assurance of the close collaboration of
research and development in the field of artificial intelligence with an actual sector of the
economy;

prioritized implementation and adaptation of existing measures aimed at the execution of
government policies in the scientific, technical, and other fields;

development of market relations and the impermissibility of actions aimed at the restriction
of competition between organizations that engage in activities in the field of artificial
intelligence.

Points to consider

. The government should be a key regulator and initiator of the Ukrainian Strategy of
Artificial Intelligence Development implementation. However, collaboration with
developers, businesses, research centers, sharing experience, and international partnerships
are factors necessary for the successful implementation of the strategy. It will regulate
monopoly and ease the strain on state authorities.

. As for the European integration, the introduction of tools for sensitive data monitoring, in
particular health data, should be consistent with the law on data protection and privacy in the
European Union. Nevertheless, artificial intelligence in healthcare and the diagnosis of
COVID-19 is a promising direction for the introduction of Al.

Existing state programs and legislative documents in Ukraine have not formed a complete
paradigmatic vision of Al development, which would include such components: a clear
understanding of the purpose and scale of global technology transformation; setting
Ukraine’s position in the global distribution of innovations and outlining practical
mechanisms for attaining the position.

. Along with the fact that Ukraine has the potential to become a hub for the post-Soviet IT
companies (as evidenced by the example of Belarus facing a brain drain in 2020), it should
also be recognized that Ukrainian experts are engaged primarily in international projects as
providers of additional services, and not leaders in processes. The government should
stimulate the participation of Ukrainian professionals in the development of products that
will support the national economy and will be designed for the needs and promising sectors
of the economy — agriculture, renewable energy, space exploration, armament (including
unmanned aerial vehicles).

. The Strategy should promote existing regulatory documents, in particular, the Information
Society Development Strategy and the Concept for the Development of Artificial
Intelligence, considering Constantly Changing Technology and the growing responsibility
(including moral) that lies with people who introduce Al technology for widespread use.

To Section 5. Global Al Standards

Al is one of the core factors in achieving the Sustainable Development Goals adopted by the

United Nations.

In the EU’s Ethics Guidelines for Trustworthy Artificial Intelligence, which may be

considered the basis of the EU’s Al policy, experts formulated ethics principles for trustworthy Al,
published on April 8, 2019. As a recommendation, artificial intelligence systems are viewed as
technical systems capable of processing information in a way resembling human intelligence, which
typically includes such aspects as learning, recognition, forecasting, planning, and control.

First of all, Al systems are characterized by the use of models and algorithms that provide the

ability to learn and solve cognitive problems such as formulating recommendations or decisions -
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making in a real and virtual environment. Intelligent systems are able to function with varying
degrees of autonomy by modeling knowledge and presenting the results obtained, as well as using
data and calculating correlation dependencies. Al systems use several approaches and technologies:
self-learning of a system that includes deep learning and reinforcement learning; automated
reasoning, which includes planning, dispatching, knowledge representation, search, and
optimization; cyber physical systems, in particular, the Internet of Things and robotics; control and
recognition functions that combine the processing of data collected by sensors, as well as the work
of performing elements in the environment of functioning of Al systems.

Moreover, along with the aspects of an ethical nature similar to those that arise within the
framework of the use of any technology, artificial intelligence systems pose new challenges.
Previously, intelligent systems were able to perform tasks that were only possible for intelligent
beings. These features have allowed putting new tasks to ensure the support for relationships
between individuals and society. In the long run, artificial intelligence systems will be able to
compete with humans in terms of their ability to comprehend human experience and mimic human
consciousness, which raises additional issues about the actual independence, uniqueness, and
greatness of a human being, although today that issue is not relevant.

Finally, despite the fact that artificial intelligence-related issues of an ethical nature mainly
relate to the specific effect of Al systems on humans and society, there is another set of ethical
issues that relate to human interaction with intelligent systems, as well as the possible consequences
to which such interaction can lead. The Recommendations state that both types of ethical issues are
closely interrelated and are integral components of an ethical approach to Al.

To Subsection 7.3. Artificial Intelligence in Medicine

It is necessary to ensure the development and application of Al technology in modeling, predicting,
and controlling the dynamics of infectious diseases, considering spatially distributed influences in pharmaco-
and immunotherapy, as well as the use of neural networks, in particular genetic algorithms, in the
tomographic diagnosis of biological objects.

A. A. Roskladka

To Section 8. National Al Ecosystem
State support for prioritized fields of study in Ukraine

The implementation of the Ukrainian Strategy of Artificial Intelligence Development without
proper training of highly skilled Al specialists. Under Article 10 of the Law of Ukraine “On Higher
Education”, educational institutions have to abide by high standards of education.

The analysis of the higher education standards of the bachelor’s degree obtained at the first
level of education approved by the Ministry of Education and Science of Ukraine revealed that
artificial intelligence is missing among these standards. According to the analysis, there are only
four out of one hundred and eight fields of study, subject areas, competencies, and program results
which include “data mining”:

Degree program 113 “Applied mathematics”;
Degree program 122 “Computer science”;
- Degree program 124 “Systems analysis”;

Degree program 126 “Information systems and information technology”.
The Ukrainian Strategy of Artificial Intelligence Development outlines a range of areas for Al
adoption. However, it turned out that it is not reflected in the normative documents, which
educational institutions act upon in the process of degree program creation. The amendment process
associated with the approved standards is rather difficult and time-consuming, so support from the
government would be a more reasonable solution.

Specific methods of state support should be described in the Admission Requirements
approved by the Ministry of Education and Science of Ukraine. Currently, the Admission
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Requirements document contains a list of state-funded degree programs. However, in 2022 none of
the four fields of study is included on the list. On the one hand, it seems favorable because it means
a fairly high passing score for entrants over the past two years (the criterion for the elimination from
the list of priority specialties). On the other hand, the lack of support from the state leads to the lack
of interest in training Al specialists. It is contradictory to the Ukrainian Strategy of Artificial
Intelligence Development.

Therefore, the following task should be included in the list of strategic objectives, which
contains the task of recruiting sufficient numbers of skilled staff:

Degree programs (113 “Applied mathematics™; 122 “Computer science”; 124 “Systems
analysis”; 126 “Information systems and information technology”) focused on studying artificial
intelligent systems should be included in the list of prioritized fields of study provided with relevant
state funding.

A. M. Serghijenko

To Subsection 2.2. Main Research Directions
Development of Al architectures

Three years ago, the computer architecture luminaries, John L. Hennessy and David A.
Patterson [2019] declared the beginning of a new golden era for computer architecture (Fig. 1). A
new golden era marks the end of the forty years of rapid development in software with minor
advances in hardware. The inevitable period of new architectures advancement has begun.

e |}

A New Golden
Age for
Computer
Architecture

Fig. 1. Materials of the lecture “A New Golden Age for Computer Architecture”

This change is driven by the slowing of Moore’s law and the impossibility to increase the
energy consumption of computer chips. Consequentially, future advancements in IT may only be
achieved through the transition to specialized architectures, in particular RISC architectures, and
with more thorough programming and elaboration of algorithms.

It will have an impact on the development of Al.

1. In the future, the use of high-performance universal architectures, including universal
architecture for artificial intelligence, will be ineffective.

2. Scientists began to discuss the artificial brain after experimental samples of the artificial
brain reached 1011 transistors in them. Currently, the artificial brain is based on the
universal architecture of the graphic accelerator and is used in systems such as ADAS. That
technology costs about $104. There is no doubt that the increase in the number of transistors
will not double the level of intelligence of the artificial brain, it will be increased only by a
few percent. Nevertheless, the cost and energy consumption will double. Consequently, it is
possible to significantly improve the intelligence of such a system only by creating an
architecture that is designed for a specific type of artificial intelligence.

3. Due to the slowing of Moore’s law, the artificial brain hardware cost won’t be reduced over
time with the same or slightly increasing productivity. Therefore, it will become
unprofitable to replace it with a newer one in a couple of years, as it still happens with home
and server processors. This factor, as well as the use of the artificial brain in high-risk
autonomous vehicles and other robotic devices, requires the long service life of such a
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device. Moreover, such a high-priced technology will be removed from old and damaged
models for reuse (green planet!). Furthermore, there is a need to radically increase hardware
reliability. However, this need contradicts the tendency to reduce the reliability of integrated
circuits while reducing their design norms in the latest information system technology. The
only way out is the specialization of architecture for such artificial intelligence.

Summary

The development of the universal Artificial Intelligence architecture and hardware
components for it is futile.

Computer engineering of Artificial Intelligence will advance in the direction of finding new
effective algorithms and specialized structures for their implementation. Moreover, more attention
will be paid to the improvement of efficiency of common architectures programming adapted to the
tasks of artificial intelligence, such as TensorFlow.

V. |. Sljusar

To Subsection 7.1. Artificial Intelligence and National Security

The tendency of shifting to robotics, which covers a wide range of areas, is especially
discernible in the military sphere. The world’s leading countries are making significant efforts to
equip military units with robotic systems for various purposes and increase the effectiveness of their
military use. The experience of military cooperation with the NATO member countries
demonstrates that military analysts consider Artificial Intelligence (Al) to be a breakthrough
technology for improving military readiness. The introduction of artificial intelligence is an
important trend in the development of battlefield management systems and fire-control systems,
including robotic platforms. [Stanley-Lockman and Hunter 2021].

As for controlling military affairs, artificial intelligence technologies are considered an
important addition to the workforce in a range of directions, including expanding situational
awareness and data exchange; coordination of divisions; distribution of goals; control of sensors
and weapons; detection and identification of threats, reduction of reaction time; assessment of
intentions; semi-autonomous weapons system; resource management, partial replacement of human
decision-making, etc. In the long run, the optimal choice of a combination of sensors and weapons,
depending on the threats, should be made with artificial intelligence, which is becoming more
important both in solving problems of situational awareness and decision-making support.

In 2017-2018, NATO started the process of Al standardization. For now, several stages have
been passed through. The first stage concerned terminology. At the initial stage, NATO experts
used two alternative definitions of Artificial Intelligence (NIAG StudyGroup SG-238 GBAD
Operations against the 21st Century Peer Nation Cruise Missile and Unmanned Aerial Systems
(UAS)):

“Al 1s the capability provided by algorithms of selecting optimal or suboptimal choices from a
wide possibility space, to achieve goals by applying strategies which can include learning or
adapting to the environment”;

“Artificial Intelligence (Al) refers to systems designed by humans that, given a complex goal,
act in the physical or digital world by perceiving their environment, interpreting the collected
structured or unstructured data, reasoning on the knowledge derived from this data, and deciding the
best action(s) to take (according to pre-defined parameters) to achieve the given goal. Al systems
can also be designed to learn to adapt their behavior by analyzing how the environment is affected
by their previous actions”.

The Bilateral Strategic Command (BI-SC) final report on Joint Air Power Capabilities (JAPC)
turned to the definition of the NIAG SG-231: “Artificial intelligence (Al) is an ability of a non-
biological system to achieve any complex goal through processes comparable to human cognitive
processes such as perception, deduction, recognition, memorization, and learning”.
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The first of NATO’s official definitions (NATO adopted) was included in the AJP-3.10
Ed. B, Ver. 1. Allied Joint Doctrine for Information Operations. In the project proposal dated May
2021 artificial intelligence is defined as a branch of computer science dedicated to the development
of data analysis systems that perform functions commonly associated with human intelligence, such
as reasoning, learning, and self-improvement.

Simultaneously with the approval of Al definitions, NATO experts have begun the process of
agreeing on relevant acronyms. For instance, in the Allied Joint Doctrine for Close Air Support and
Air Interdiction, Study Draft 1, it was decided to stop using Al for Air Interdiction, so that it
remains an abbreviation for Artificial Intelligence. Nevertheless, the harmonization of acronyms is
not completed yet.

Experts’ views on possible military application of Al is a gradually expanding cluster of
standards, which reflects certain aspects of the role and function of artificial intelligence in specific
missions. It is noteworthy that these standardization documents already cover all domains of multi-
domain operations — land, air, maritime, and cyberspace.

Moreover, the integration of relevant Al regulations gradually extends to all components of
DOTMLPFI (Doctrine, Organization, Training, Materiel, Leadership, Personnel, Facilities,
Interoperability). For instance, in the ATP-49. Use of Helicopters in Land Operations Doctrine Ed.
G, Ver. 1 it is suggested to integrate Al technology in ground control stations for controlling
unmanned vehicles (UAV) (Fig. 2), as well as a part of MUM-T, integrated with the helicopter
team.

The ASCP-01 Ed. A Ver.1 NATO Stratcom Training Standards (Annex F, page F-5)
standardized requirements for the general competencies of information environment assessment
specialists who have to be capable of understanding and applying artificial intelligence and machine
learning technologies to assess the information environment: Understand and apply Artificial
Intelligence/Machine Learning in IEA.

The roadmap for the implementation of the Federated Mission Networking spirals in the 2019
edition determined the goal of the 6th FMN spiral to improve the processes of analysis and
decision-making by integrating Al. The 6th spiral implementation schedule envisages the formation
of utilization and safety requirements that will begin in November 2022 and come to an end in 2024
with final specifications, including technical ones. The beginning of relevant artificial intelligence
technologies utilization within the framework of FMN is planned for 2027 with their mass
operational use in 2028-2029.
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Fig. 2. Al in MUM-T (ATP-49(G)
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Expectations for Al in medicine are reflected in the AJMedP-5 Ed. B, Ver. 1 Allied Joint
Doctrine for Medical Communications and Information Systems. In particular, the paragraph
“Automation and Artificial Intelligence” states that the automation of procedures and the use of
current and future Artificial Intelligence will better enable command and control, particularly in
Mass Casualty situations whether in combat or on humanitarian missions.

The fact that Artificial Intelligence can already significantly influence land activities is stated
in the ATP-3.2.1.1 Conduct of Land Tactical Activities, Annex D Considerations on countering UAS
threat.

However, the most radical approach is introduced in the AJP-3.10.2 Allied Joint Doctrine for
Operations Security and Deception, Ed. A Ver. 1, which provides direction and guidance for the
planning, execution, and assessment of operations security (OPSEC) and deception. For the first
time, Al is on a par with human experts when it comes to decision-making. For the purposes of
AJP-3.10.2, a decision-maker is understood to be a person or artificial intelligence responsible for
decision-making within an adversary or population’s hierarchy. Moreover, Al as a decision-maker
may be at any level in any environment and may be capable of creating the required behavioral
response.

The next step is the beginning of technical standardization of artificial intelligence tools, in
particular, safety requirements for the use of Al in weapon systems, etc. NATO’s first technical
standard, which considers the use of Al, maybe the AOP 4452.

According to the presentation of the head of the NATO AC326 SG/B: Ammunition. Systems
Design and Assessment at the meeting of the CNAD Ammunition Safety Group (AC/326) in June
2021, in the updated version of these guidelines it is planned to consider Al safety requirements in
ammunition systems. The fact of the matter is, that the integration of Al modules into smart
ammunition is considered an important trend in the development of arms. Such modules will be
able to analyze combat areas, detect and identify the target in a specific area and opt for the effect
specific to the identified target. In particular, Al-powered ammunition should distinguish an
armored fighting vehicle from infantry, and create a cumulative effect in the first instance (HEAT,
High-Explosive Anti-Tank), and shrapnel or nonlethal effect in the second instance (powerful
electromagnetic pulse). A loitering munition or unmanned combat aerial vehicle (UCAV) equipped
with the specified Al module will increase the ability to suppress or neutralize the enemy to reduce
the number of volleys, and minimize vulnerability to enemy counter-battery fire, maximize the
effectiveness of ammunition with minimal collateral damage.

Nevertheless, the analysis of the current NATO standardization mechanism reveals that the
standardization of the military applications of Al should be carried out as part of the formation
process of the System of Systems of Standards, S3 [Sljusar 2017]. S3 should be a hierarchical,
multidimensional and multifunctional, consensual integration of the system-forming clusters of
regulatory documents. The necessity for such a structure of the system of standards stems from the
need to ensure the development, testing, and maintenance of the entire life cycle of the system of
systems of weapons and military equipment through the use of Al, and to be a reflection of it. In
this instance, the concept of NATO cross-domain standards [Sljusar 2018], which implies these
standards to combine the descriptions of Al applications specificity for the benefit of the ground
force, the air force, and the navy, for instance, in the form of separate sections or annexes, in a
single document merits consideration.

Alternatively, some of the standards may be applied without changes in the armed forces,
which must also be safeguarded and approved by the main groups of the Conference of National
Armaments Directors (CNAD). This approach aims to avoid duplication in standardization,
harmonize the Al standards in the armed forces, and provide an opportunity to coordinate the work
of expert communities of the NATO’s Conference of National Armaments Directors in related areas
of the Al technologies standardization.

Key areas of the Al standardization in the security and defense:

- operational scenarios and common Al use cases;
- minimum requirements for Al-enabled systems;
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- Al-enabled systems modes;

- a software architecture, main technical characteristics of Al-based systems, and big
data transfer protocols;

- human-Al interfaces.

Considering common Al application scenarios, Al can perform several typical functions to aid

an armored vehicle driver:
- improving stability and finding a safe path;
- detecting threats that impede movement;
- providing visual notifications for marking areas that call for closer observation;
- analyzing hyperspectral images of the territory to detect changes on its surface,
which is a sign of concealed improvised explosive devices or landmines;
- detecting camouflaged targets in natural scenes, etc.

A comprehensive list should be created for all possible military applications of Al.

A comprehensive list should be created for all possible military applications of Al.

In terms of interface, it is important to note that as a means of interactions between humans
and Artificial Intelligence, it is reasonable to consider AR technology, since the results of the
information processing performed by the Artificial Intelligence are the most convenient to transfer
to the operator through the use of visual, auditory and tactile symbols of the Augmented Reality.
Correspondingly, it is also reasonable to set tasks for the Al system, especially since it is much
easier to standardize AR symbols than to achieve full technical compatibility of systems developed
by different manufacturers. In particular, the reverse interaction between a human and Al-based on
augmented reality may be carried out by assigning zones to Al that are subject to analysis, using
various variants of the graphical interface to input the source data, converting voice messages into
commands for moving three-dimensional AR objects, their orientation, etc.

It is possible to establish interactions between several Al systems through the use of AR, in
particular cloud services. For instance, a specially designed Al system can synthesize a three-
dimensional terrain model based on contour two-dimensional images obtained from multiscopic
images taken by scattered Al platforms. To maximize the potential of AR as an Al system interface,
it is important to determine the requirements for appropriate functionality. In addition to that, it is
necessary to standardize the design of AR symbols for the interoperability of the results of
interactions between Al, operators, and other Al systems.

It is important to note that Al should be integrated into the generation of contour symbols of
targets in targeting processes by transferring only the shells of targets as AR symbols, which will be
superimposed on the real-world environment. It requires the deployment of large-scale work on the
formation of appropriate datasets. Correspondingly, three-dimensional AR symbols should be
formed, animated, and the effects of occlusion in the process of visualizing the color AR symbols
on the display should be reduced through the use of Al. It is important that the optimal luminosity
of AR symbols for different background objects is a rather urgent task. Depending on the position
and spatial orientation combined into a network of combat platforms, the background may be
different and quite often coincides with AR symbols in brightness and color. It leads to a partial or
complete loss of AR systems’ functionality.

With the aid of Al, this issue can be resolved by adaptively selecting the color and brightness
of the AR symbol when applying it to the background image. Al tools should evaluate the
background and assign the optimal color to the AR symbol, enable a dynamic change in brightness
and color during visualization, or activate pulsation, rotation, and other animation effects.
Correspondingly, the use of Al prompts the introduction of an auxiliary, translucent color layer,
which would serve as a transitional buffer between the color palette of the background and the data
visualization symbol. In this case, the adaptive choice of combining the colors of the auxiliary layer,
background, and symbols of the AR should also be powered by Al.

Al algorithms can not only build the contour symbols of targets but also visualize models of
their vulnerabilities, which are currently used for modeling and simulation. These visualized
vulnerability models segment enemy objects into multiple hitting areas, providing a more efficient
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choice to maximize the likelihood of neutralization or destruction of the target. The information
about such hitting areas can be distributed as AR symbols between networked combat vehicles
within the unit for the collective bombardment of the complex target. The level of segmentation of
AR contour symbols varies according to the distance to the target. The state of such segmentation
should be used as additional information about the current distance to the object of fire impact.

Available Al technologies are capable of generating images from the audio or text
description, converting text reports and messages into annotations and AR symbols, or, if necessary,
synthesizing audio or transforming them into audio symbols. In this instance, a top national priority
is to develop

The Ukrainian language model will enable to develop intelligent assistants, generate realistic
military exercise scenarios with enemy consistency, greatly facilitate data collection from
unstructured texts, etc. In the future, on this basis, it will be possible to synthesize AR and the
synthetic virtual environment through the use of Al, which will significantly improve the quality of
training and military exercise.

Moreover, the synergy between Al and autonomy in the military creates several security
challenges for the use of Al-based autonomous weapons systems, which is a major concern for
NATO experts and all countries around the world. In particular, the real threats to the emergence of
Al-enabled lethal autonomous systems on the battlefield and possible risks to the civilian
population prompted a comprehensive review of the United Nations Office for Disarmament Affairs
(UNODA) policy. Consequently, the activities of the United Nations Institute for Disarmament
Research (UNIDIR) were also modified, and a The Group of Governmental Experts (GGE) on
Lethal Autonomous Weapons Systems (LAWS) was established as a part of the United Nations
Office for Disarmament Affairs [Sljusar 2021].

UNIDIR’s series of regional table-top exercises were conducted to discuss different scenarios
for the possible use of Al-enabled autonomous weapons systems. The main findings of this series
of exercises are important for the formation of strategic approaches and therefore merit careful
consideration.

The project brought together experts and diplomats to discuss the technical, military, and legal
implications of introducing autonomy. The created scenarios serve as a tool to develop a more
comprehensive understanding of the relevant operational and tactical context. Moreover, two
methodological approaches were applied regarding the following:

- targeting process, including the different layers of autonomous weapons systems involved,;

- the study of the impact on the decision-making process of different levels of human control
over autonomous weapons systems depending on the type of targets, geographical and other
conditions, taking into account potential threats to civilians.

Special attention was paid not to Al-enabled fully autonomous systems, which feature all
steps of the targeting process without any human intervention, but to the grey zone when autonomy
is used to perform a limited number of specific tasks that can be carried out technically.
Furthermore, a number of issues that require consideration and regulation have been revealed.

Several assumptions were applied:

- technological developments were considered to be evolutionarily based on the uncertainty
about the potential capabilities of revolutionary technologies (for example, in the long run,
the introduction of quantum computing will drastically affect the development of Al), so it
was important to focus on the current state of technology and realistic assessment of the
gradual development of technologies;

- experts focused exclusively on Al-enabled physical autonomous weapons systems (AWS)
capable of being deployed that achieve the kinetic effect, so the cyberweapons were out of
scope; moreover, multidimensional systems used for intelligence, surveillance, and
reconnaissance tasks were out of scope;

- Al-enabled decision-support systems that may be used for planning purposes were out of
scope;
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- the exercise focused on decisions to deploy LAWS, while political decisions to acquire or
develop such technology were out of scope.

The analytical basis of the research is the infographic which illustrates the human element in
decisions about the use of force published by UNIDIR in 2020 [Human element 2019]. This
infographic is only the visible part of the iceberg since the decision-making process that leads to the
use of force is complex and starts well before the actual use of force. First of all, this process starts
with the political leadership that makes the decision that military intervention is required, then it
goes through several phases of planning and evaluation, and results in the deployment of the
weapons system.

Despite the attempt to speed up the exercises, a broad approach has been applied throughout
the exercise. Beyond the visible part of the iceberg remained important decisions and key
parameters that have a critical impact on the use of force. For instance, at the strategic level, the
establishment of rules of engagement and the selection of targets, permissible or non-permissible
use cases. At the operational level, the use cases are detailed, carefully analyzed, and approved.
Decision-makers determine the best type of weapons systems to achieve the desired effect.
Moreover, they assess the collateral damage by considering other critical factors. This data is
further transmitted to the tactical level, where the mission is executed with the detailed planning of
all necessary steps. Throughout all phases, the context is of paramount importance, taking into
account parameters, circumstances, and constraints.

The tactical mission execution phase consists of the following steps:

— Find — navigate and maneuver on the battlefield to find the target based on available
information, intelligence, and data collected in real-time.

— Fix and Track — once the target is detected, sensors will be used to determine and maintain
positive identification of the target and to monitor the environment.

— Target — final checks before the engagement takes place include risk assessment,
compliance check for rules of engagement and international law, and international
humanitarian law.

— Engage — the attack is executed, and weapons are released. (An attack can also be suspended
or canceled).

— Assess — the effectiveness of the attack is evaluated and decisions on future action are taken
(including re-attack if necessary).

In addition, the exercise presented four different options for human control or involvement in
a weapon’s execution of each of the above steps:

— Full direct control — the system has no autonomy and remains under the full and direct
control of the operator for the execution of the given task.

— Human in-the-loop — the system implements the given task with autonomy but requires
human intervention to validate and implement specific actions.

— Human on-the-loop — the system implements the given task in autonomy under the
supervision of human operator(s) who can intervene if necessary to correct or abort a
specific behavior or action.

— Human off-the-loop — the system implements the given task with full autonomy, without
supervision or intervention by a human operator(s).

In the course of the exercises, experts were asked to create an ideal control configuration in
the form of a table for each of the scenarios (Tab. 1). The given version of Table 1 serves as an
example. Moreover, 1 indicates the suitable level of control for each of the steps, and the lack of
control is 0.

In the course of the exercises, while filling out the table, technical experts draw a conclusion,
based on their understanding of the technical feasibility of applying possible levels of control for
various tasks in different contexts. Military experts stressed a point of military expediency or
achieving military superiority. However, legal experts focused on legal implications or legal
considerations of the permissibility of lethal actions in each particular case.
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Table 1. Control configuration

Options for human control
Step Full direct Human in-the- Human on-the- Human off-the-
control loop loop loop

Find 0 0 1 1
Fix and Track 0 1 1 1
Target 1 1 1 0
Engage 1 1 1 0
Assess 1 1 1 1

Finally, experts were asked to reflect on and assess the relative relevance and influence of a
range of factors in their decisions for each scenario:
— type of target (fixed or mobile, manned or unmanned, pre-planned/on-call/not planned, etc.);
— environment (e.g., urban or open, mountain, desert or forest, etc.);
— domain (e.g., air, land, maritime);
— type of mission and mission parameters (e.g., time of the attack, desired effect);
— assessment of risks to civilians or own forces;
— technical characteristics of the system (e.g., understandability, predictability, reliability); and
— other factors (which experts were asked to specify in their inputs).
— Four scenarios were used in the exercise:

Scenario 1
— Unmanned missile launcher.
— No military or civilian personnel.
— Launcher armed and ready to fire.
— Effect: destroy launcher.
Scenario 2
Armed UAVs.
— Active 24/7.
— Last known position from 12h before the mission is launched.
— Effect: neutralize UAVs.
Scenario 3
— Line of Communication (Road) used by enemy forces for re-supply of weapons and
ammunition.
— Road also used by civilians and civilian houses in proximity.
— Effect: destroy LOC.
Scenario 4
— Enemy convoy in transit.
— Position unknown.
— Road also used by civilians.
— Effect: destroy convoy before it reaches city boundaries.

These scenarios were not intended to be representative of all the possible operational and
tactical contexts. They were just a tool that was supposed to trigger discussion on something more
specific and measurable. Analysis of scenarios shows that in two of them the position of the targets
was known (Scenario 1 and Scenario 3), and in the other two, the position was unknown.

In addition, the scenarios proposed different combinations of other critical factors such as:

Target
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- Fixed or mobile.

- Inhabited or uninhabited.

- Location known or unknown.

- Collateral damage and risk to civilians.

- Low risk or high risk of civilian casualties.

- Low risk or high risk of damage to civilian or dual-use infrastructure, some of which were
included in no-strike lists (e.g., civilian housing).

The views of three categories of experts (technical, military, and legal experts) on the
different scenarios provide enough evidence to conclude that when provided with a range of options
for control, most experts converged towards options that would allow humans to retain a form of
involvement. Experts rarely opt for full direct control or human off-the-loop configuration.
Nevertheless, certain regional aspects and regional variations were identified. Experts from
different countries had diverse views. Although, according to the aggregated data, it should be
highlighted that there are many options and variations within and among expert communities.
Therefore, it is very difficult to distinguish one specific trend that can be applied exclusively to one
expert community.

Another important characteristic is the distribution of expert opinions on the permissible
level of autonomy of Al-enabled weapons across the steps of the targeting cycle displayed as a
dependency graph. Notably, for each of the steps, if the curve is plane, more variants of
disagreements appear within the same group of experts. If there are peaks, more experts converge
toward shared options. The analysis shows that in fact, the results of the exercises allow specifying
multiple differences between the approaches of technical, military, and legal experts. However, for
Scenario 2 in connection with the steps of Find, the distribution of opinions of different types of
experts is very similar and is mainly reduced to the expediency of full autonomy of search systems.

O. Ye. Stryzhak
Introduction

The economic development of any country in the 21st century largely depends on the degree
of representation of knowledge systems in the global market, which spread across socio-economic
relations. This phenomenon manifests itself in the form of the knowledge economy, which is based
on interdisciplinary processes of creation, processing, storage, distribution and use of knowledge.
Consequently, the cognitive and communicative scenarios of interaction in all spheres of socio-
economic activity of the country also depend on its ability to effectively process existing knowledge
and comprehensively use already accumulated information resources. However, information
resources that represent knowledge systems by the totality and nature of presentation belong to the
big data. All of them are also characterized by multidimensionality, multiple latent connections, etc.

As evidenced by the global experience, tackling the issue of development and effective use of
knowledge systems in various fields lies in the application of modern information technology
implemented on the basis of Al as one of the key technologies of our time.

The Defense Advanced Research Projects Agency (DARPA) has stated that the 21st century
marks the beginning of the transdisciplinary research age. It is possible to ensure the full
implementation of this mega direction of scientific and technical development as a component of
the knowledge economy on the basis of the use of all Al means. Thus, the formation of logical
meta-frames is ensured, through which knowledge reflecting the results of transdisciplinary
research may be integrated into various sectoral directions of the information society development
and, as a result, will contribute to the development of the knowledge economy.

Such features of the modern stage of the knowledge society formation determine the
relevance of the problem of creating intellectual tools and means capable of taking on at least part
of the basic cognitive functions of a human. Therefore, the further development of the knowledge
economy, especially in our country, largely depends on how effectively the achievements in the
field of Information Technology and Artificial Intelligence will be implemented and used.
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V.M. Tereshchenko
Section 1. Paradigm

UKkraine’s place in the global AI ecosystem. Subject matter

Despite the fact that Ukraine has been an active actor in the field of fundamental research in a
number of modern high-tech areas over a long period of time, the positions are lost for now. In
particular, a lot of Ukrainian top universities graduates specializing in Information and Computer
Technologies accept job offers from top foreign IT companies. Ukraine’s industry faces fierce
global competition, combined with difficulties in financing high-risk investments in complex
technological areas, including Information and Computer Technologies. They are also hampered by
the outdated infrastructure, including equipment that is not suitable for digitization and the country's
productive capacity; and due to the scalability and technological diffusion issues. Long investment
cycles are needed in key sectors of Ukraine, in particular energy-intensive industries.

Research and innovation are recognized as an important source of economic growth and
competitiveness, but there is an urgent need for more investment in Ukraine, in particular in
industry. There is a need to integrate horizontal industrial and innovation policies with sectoral and
technological ones to promote industrial transformation to the knowledge economy by
strengthening the presence of high-tech sectors, while promoting the modernization of low- and
medium-tech sectors and their ability to learn new technologies. Ukraine's public investment in
R&D in digital technologies is much smaller than in leading industrial countries such as the
European Union, the United States, Canada and Asia (China, Japan, South Korea); and in such
high-tech areas as artificial intelligence (Al), public and private investment in Ukraine is ten times
smaller. China has developed a strategic plan to support $ 150 billion in Al technology, including
the development of Al chips ending in 2025, which secures China's position as a global superpower
in high-tech industries and focuses heavily on Al in ten strategic sectors.

The development of industry and information technology, on the one hand, enhances social
integration, and on the other hand, the risk of dividing society by the level of qualification of
workers with a high level in information and digital technologies and some conservatism of
qualifications in other areas. There are also problems with the introduction of new technologies and
their impact on the labor market and the nature of labor; skills mismatch and increased
concentration of wealth. In Ukraine, there are significant differences in the level of economic
activity and labor market efficiency, including technological specialization and investment in
research and innovation. Thanks to the introduction of new technologies and automation, the
number of highly skilled jobs is increasing. The highest differences in qualifications are in the
professions related to information computer technology (ICT), manufacturing and construction. One
third of Ukraine's workforce lacks digital skills. Lack of qualified people and talents risks slowing
down investment. For example, 9 out of 10 manufacturers are trying to find the skilled workers they
need. Similarly, more than half of companies looking for ICT professionals, particularly in the field
of Al, report difficulties in recruiting them. Therefore, there is a need to reform the current
education system, as well as to better anticipate and develop skills to equip the workforce with
appropriate skill sets.

To Subsection 2.2. The main directions of research of artificial intelligence

The main directions of research and innovation

The main research and innovation priorities are grouped into two general categories: (1)
Ensuring technologies that ensure control and economic independence; and (Il) accelerating
economic and social transformation.

Artificial intelligence technologies

Due to the increase in computing power, the availability of large amounts of data in new
algorithmic concepts, intelligent devices in intelligent robots, artificial intelligence (Al) is being
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formed as one of the most strategic technologies of the 21st century. How we approach Al will
determine the world in which we live.

In the face of fierce global competition, Ukraine's Al research and innovation agenda will
contribute to the successful development of all our citizens and businesses, while ensuring high
ethical standards and an inclusive approach. Ukraine must take a prominent place in the field of
information technology and, in particular, Al technology.

Object is for all citizens to experience the benefits of Al in everyday life - from optimizing
traffic and autonomous driving to reducing everyday stress and significantly reducing the number of
accidents, to truly intuitive Al-based systems that adapt to human needs. to support them in solving
specific tasks, improving their working conditions and making the technology easy to use for
everyone, not even Al experts. In addition, society as a whole will benefit from artificial
intelligence solutions to optimize the life cycle of resources (energy, food, etc.) and make them
more environmentally and economically sustainable - from production to distribution and use.
Physicians will be able to seek the support of powerful machine learning, which requires large
amounts of data, to help them make decisions about diagnosis and therapy. Firefighters will receive
support from robots to approach dangerous areas of intervention. In general, progress in the field of
artificial intelligence and robotics should be fully used to promote Ukraine in the markets of
innovative solutions and technological breakthroughs in leading fields of science and industry; and
bring all its potential benefits to other industries, such as health, agriculture, manufacturing, energy,
transportation, and the environment.

The introduction of artificial intelligence and autonomous behavior algorithms in complex
systems that are important for security and time, such as systems used in large transport networks,
aviation, health and industrial purposes, is a technological challenge, but also a significant business
opportunity for Ukraine. It is necessary to use human-oriented ethical and reliable Al, which will be
crucial for its implementation, and the brand of Al, developed in Ukraine.

To subsection 7.5. Artificial intelligence in transport and infrastructure

Logistic. Development of technologies for detection and localization of objects using
unmanned aerial vehicles

The development of technologies for detection and localization of objects using UAVs is one
of the current and promising areas of application of artificial intelligence technologies. This makes
it possible to solve a number of state, economic and defense tasks and, in particular, to create three-
dimensional reconstructions of the area (buildings, landscapes), as well as to make accurate
measurements with LIDAR and RGBD cameras.

Object. Use UAVs to detect obstacles and identify objects in the environment in real time.

Rationale for research and main tasks

Demand for technology for autonomous vehicles has increased with the development of IT
and artificial intelligence. Requirements for autonomous driving, research on the detection /
avoidance of obstacles and the recognition of surrounding objects - traffic signs and pedestrians
have increased. The use of unmanned aerial vehicles has also become important in areas such as
natural disaster monitoring, shipping and construction disturbances, intelligent flight and object
recognition techniques.

Limited technologies available:
— low accuracy of sensors due to limited characteristics;
— limited technology of synthesis of heterogeneous sensors;
— limitations of image recognition technology.
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Task. It is necessary to develop adaptive algorithms for assessing the accuracy of
heterogeneous sensors (HS), which will assess the accuracy of each sensor by the characteristics of
interference: brightness, depth, position, dynamics of change.

Object. To develop two-tier real-time object recognition algorithms based on YOLO and HS
data that can speed up Rol search without losing accuracy. To avoid the limitations of available
technologies, interference detection algorithms for the use of heterogeneous sensors and object
recognition (RO) for real-time autonomous flight are proposed with the following two modules:
interference detection module (MRP) using 1D-LIDAR sensors and camera, and also a two-level
object recognition module (MRO) in real time, using data from heterogeneous sensors.

Research and development strategy

Based on the following strategies, developed new methods that provide both versatility for
unmanned aerial vehicles and specialization in UAVS. ¢ Development of core technologies to
support any new adaptive heterogeneous sensor technology depending on different interference
characteristics.

— Development of a strategy to overcome significant limitations of existing technology.
— Creating an open source technology development strategy that reflects new technological
trends.
— Use of international infrastructure.
— Creating a business strategy based on technology sharing and business suitability.
— Creating a system of research and design through the analysis of the sequence of tests and
data exchange.
Research plan
Stage 1: basic system design
— Analysis of sensor accuracy, collision risk measurement and training experiments for
different obstacle characteristics.
— Development of an algorithm for detecting interference based on inhomogeneous sensors.
— Algorithm for recognizing multiple objects based on data from an adaptive sensor.
Stage 2: module optimization, adaptation and testing in different situations ¢« Implementation and
evaluation of UAV effectiveness
— Addition of heterogeneous sensor technology to autonomous operation of UAVS.
— Analysis and optimization of modules for embedded environments.
Expected use of the results of detection technologies and localization of objects using
unmanned aerial vehicles
Real-time interference detection and object recognition technology, which is based on the
convergence of data from heterogeneous sensors for unmanned aerial vehicles, can be used both in
the unmanned vehicle and directly in the field of UAV. This work can be used in a variety of
situations, including to prevent social disasters and to deliver goods by private companies.
— PR: press release, taking into account the key technologies of this service platform
— Technical exhibition: exhibition of technical exhibits to respond to various technical
consultations related to task definition technology
— Demonstration and pre-commercialization: advancement through pre-commercialization
based on this technology.

Development of integrated, smart, secure, affordable and inclusive mobility systems

Ukraine must maintain the competitiveness of its transport sector and manage the
transformation of supply-based transport into demand-driven services, safe and sustainable mobility
services. Relevant research and innovation initiatives will help prepare for such transformations.
New digital technologies, such as big data (BigData), Internet of Things (lIoT), artificial intelligence
and advanced satellite navigation services (Galileo / EGNOS), offer great potential for the
development of connected and automated transport and traffic management throughout the transport
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network. This can provide significant benefits in terms of safety, environment, economy and social
situation by reducing accidents caused by human error, reducing traffic congestion, reducing energy
consumption and vehicle emissions, improving the efficiency and productivity of transport
operations, improving working conditions, creating new jobs, and promoting social cohesion. To
succeed in this transformation, Ukraine's aging (and not always sustainable) transport infrastructure
needs to be prepared to function more efficiently and intelligently. The results of research and
innovation will create the basis for future standards, creating European and global markets, as well
as adapting and modernizing the overall regulatory framework. To maximize social, environmental
and economic benefits, in addition to technological solutions, it is important to consider the
following human and social aspects: analysis of mobility factors and patterns, representation of
different social groups and inclusion of new solutions, capacity building and public acceptance.

Securiy and competitiveness of automated road transport system

Task. Implement the goals of joint, connected and automated road mobility at the national
level.

Object: to outline public benefits, strengthen the competitiveness of Ukrainian industry and
properly manage the long transition to a highly connected and automated transport system in a safe
and secure way, promoting social integration and overall efficiency, taking into account personal
mobility while reducing overall environmental impact.

Potential tasks and research topics

— Interaction of automated vehicles with the environment, physical and digital infrastructure,
interfaces with other modes of transport.

— Technical and non-technical tools: smart sensors, 3D HD maps, advanced satellite
navigation technologies, data analysis, artificial intelligence, ethics, confidentiality, security,
responsibility for cybersecurity, user and public acceptance, management and international
cooperation.

— Impact of automated road transport system on society and the environment (economic,
environmental, social, educational, qualification aspects, employment).

— Large-scale cross-border demonstrations to gain insight into the capabilities of automated
driving systems and their limitations, as well as for deployment.

Development of efficient and innovative transport infrastructure

Task. Innovative infrastructures will be vital for the implementation of the TEN-T network
and the technological transition to effective reduction of greenhouse gas emissions. Thus, there is a
need for new solutions to provide, despite the existing budget constraints, Ukraine's transport
infrastructure. It can be maintained, upgraded and expanded to ensure efficiency. Climate change
forecasting is crucial for the development of new types of innovative transport infrastructure for
2050, where the problem of sustainability and environmental impact is growing. Moreover,
focusing on new modes of transport and customs is a key to improving connectivity and therefore
increasing competitiveness and quality of service.

Object. Development and approval of new solutions to increase the efficiency, intermodality
and safety of the transport system for passengers and goods. At the same time, reduce greenhouse
gas emissions from transport operations and improve the environmental performance of transport
maintenance and upgrades throughout the infrastructure life cycle.

Potential tasks and research topics

— To develop and to test new methods of supporting and modernizing transport infrastructure
to increase safety, climate resilience and environmental impact (including habitat and
biodiversity) and develop new solutions to ensure mobility.

— Support the development of transport infrastructure that will ensure the deployment of new
and modes of transport and improve the integration of (national, regional) transport
infrastructure and energy systems through the deployment of appropriate infrastructure.

— Integration of physical and secure digital infrastructure, including aspects of cybersecurity.
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— To develop tools for information collection and data management to monitor infrastructure
performance (asset utilization rate) and effective management of mixed fleets on road
networks.

— To develop and test management, regulatory, public procurement models and new contract
performance indicators and incentives to maintain and upgrade infrastructure.

Implementation. Potential challenges and research topics will be addressed through
collaborative research and innovation.

Development of the future transport network and integrated traffic management

Task. The lack of timely information, reliability, multimodal coordination, safety, passenger
comfort and the availability of collective mobility, which is exacerbated by inefficient freight
traffic, leads to an increase in the use of individual transport. Overcoming system-wide capacity
constraints will improve the management of passenger and freight traffic flows, ensuring
uninterrupted mobility and door-to-door transport, which will lead to optimal traffic and
circumvention of temporary capacity constraints.

Object. To develop and to prepare for the deployment of an advanced multimodal network and
integrated traffic management system to ensure uninterrupted door-to-door mobility, increase
safety, reduce congestion and emissions from transport.

Potential tasks and research topics

— Architecture and operation concept for an efficient, robust and adaptable multimodal
network and traffic management system (NTM) using advanced digital technology solutions
and satellite navigation services.

— Integration of service networks with cooperative and connected vehicles to improve traffic
management and the overall higher percentage of information about mobile travelers.

— Verification of next-generation NTM multimodal systems (including intramodal
optimization and interface development).

— Problems of data exchange: models of data exchange and use by different public and private
stakeholders, the need for common approaches and rules;

— Optimization of the movement of conventional, automated and unmanned vehicles in the
multimodal NTM system.

— Provision of co-modal freight transport services at the level of Ukraine, connected to global
supply chains within a well-synchronized, intelligent and uninterrupted network.

— Include soft / active mobility provisions (bicycles + walking).

Implementation. Potential challenges and research topics will be addressed through
collaborative research and innovation.

Multimodal freight logistics services and passenger mobility services

Task. New mobility services for people with disabilities are needed to ensure equitable access
to new technologies. Public and private transport operators are developing their service models -
blurring the traditional distinction between public transport and private mobility and between
different modes of transport.

Object. Ensure the competitiveness of Ukraine in the field of logistics and mobility services,
while reducing the impact of climate and environment in accordance with the Paris Agreement. To
develop and to approve new, low-carbon approaches to the freight transport system and logistics
operations throughout the life cycle. To develop and to approve people-oriented smart public
transport and sustainable mobility services in all types of rural and urban areas.

Potential tasks and research topics
— New digital infrastructures, their interconnection and interaction with satellite navigation of
Ukraine to increase the efficiency of logistics chains.
— To assess new business and operational models, their employment and social implications
(eg the need for skills development and retraining), taking into account new digital and
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space technologies, vehicles (eg unmanned aerial vehicles), new mobility models and new
global trends.

— To assess the impact and opportunities of cooperative, connected and automated mobility on
multimodal freight logistics based on digital technologies and satellite navigation services of
Ukraine, open platforms and data standards / formats.

— To develop and define new management models for affordable, smart mobility services for
all.

— Requirements arising from the future interaction of physical, digital, technical, social
(health, education, etc.) and spatial systems.

— Adaptation of the data ecosystem / 10T to integrate new technologies from different sources
(including non-transport) and integrate new mobility needs (models).

Implementation. Potential challenges and research topics will be addressed through
collaborative research and innovation.

Improving transport safety - by mode and between modes

Task. Safety is a top priority of any transport system in the country. The basis of security
research is technology, regulations and the human factor (individual and organizational aspects,
including interaction with automation). The research process must take into account risks and
systems, including vehicles, infrastructure (eg railway stations, airports and ports), the physical
environment (eg weather) and various actors (eg. manufacturers, regulators, operators, users), and
also all their interfaces. Specific issues for each mode of transport and synergies between modes of
transport will be addressed, in particular on safety culture, data use and security / cybersecurity
interaction. Particular attention will be paid to low-frequency incidents with high consequences (for
example, passenger ship accidents) and emergencies that require rapid investigation to accelerate
safety. Interaction will be used in research at the national, European and international levels,
together with national authorities, agencies and international organizations, to improve rule-making,
promote security and control.

Object. Contribute to a significant reduction in accidents and incidents, fatalities, injuries and
environmental damage.

Potential tasks and research topics

— Construction, data analysis and exchange of security and security intelligence data.

— Understanding and predictive assessment of safety risks for system design, operation and
efficiency.

— Human factors, including social behavior, new models of mobility, information perception,
situational awareness, and interaction with automation.

— Smooth interaction between all users, their vehicles, infrastructure and physical environment
in a secure system approach.

— New security technologies and solutions, taking into account emerging risks and
opportunities (eg artificial intelligence).

— Improved preparation, verification, monitoring and implementation of safety norms, rules,
standards, safety management systems and training, study of the potential of space
technologies in Ukraine.

— Accident management and rapid response;

Implementation. Potential challenges and research topics will be addressed through
collaborative research and innovation.
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To Section 8. Scientific, personnel and material support of the national
artificial intelligence ecosystem

The main directions of increasing the level of provision of the market of artificial intelligence
technologies with qualified personnel and the level of public awareness about the possible areas of
use of such technologies are:

— creation of an open organizational and technical ecosystem of topical fundamental and
applied problems and tasks that require the use of artificial intelligence; use of the
corresponding register of problems and tasks as a top priority for the choice of topics of
diploma and dissertation works of the corresponding specialties and specializations;

— priority implementation of the model of dual master's and postgraduate studies in the
field of Al using the experience of existing pilot projects of knowledge-intensive dual
programs and involvement in planning and implementation of interested leading
international companies with research branches in Ukraine;

— creation of normative and factual conditions for stimulation of joint innovation-
incubation activity (start-up infrastructure) in the field of Al of teachers-researchers,
students and business representatives at institutions of higher education of Ukraine;

— creating conditions for the return of leading Ukrainian Al scientists and specialists living
and working abroad;

— identification of technological research priorities taking into account limited resources -
in particular those that require small investments, while giving a significant competitive
advantage in world markets due to widespread use - Al on devices (On-DeviceAl), new
machine learning algorithms for systems with significant limitations in resources and so on;

— identification of priority related fields in applied physics, mathematics, materials science,
neuroscience, mathematical linguistics, etc. - as real competition in the field of Al occurs,
including in interdisciplinary areas for the creation of new computing architectures.

A.L. Fisunenko
To Section 1. Paradigm

Ukraine's place in the global artificial intelligence ecosystem. Basic decisions and
measures

In order for Ukraine to play a leading role in the global Al ecosystem, it is necessary to
identify such measures.

1. To create an open organizational and technical ecosystem of current fundamental and
applied problems and tasks that arise in government and commercial organizations that are
candidates for solving methods of artificial intelligence. To recommend the use of the
appropriate register of problems and tasks as a priority for the selection of topics of
diploma and dissertation works of relevant specialties and specializations.

2. To give high priority to the model of dual master's degree and PhD in the field of Al,
involving in the planning and implementation of relevant training and research programs:

a) experience of existing pilot projects of knowledge-intensive dual programs;
b) interested leading international companies that have research branches in Ukraine.

3. Collegially, with the involvement of leading universities, state and commercial, Ukrainian
and international research centers in the field of Al, determine the list of conferences and
magazines that will be recognized for PhD (and above), and, conversely, the list of
conferences and journals that are indexed by Scopus and other scientometric databases, but
are "predatory” and should not be allowed for formal degree criteria. Accordingly, reduce
the quantitative burden of PhD and doctoral criteria in favor of quality, which will be
confirmed by the international community.

4. To stimulate partial employment of teachers in real commercial, state and international
projects in the field of Al.
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To create normative and factual conditions for stimulating joint innovation and incubation
activity (startup infrastructure) of teachers-researchers, students and business
representatives at universities.

To define technological priorities of research taking into account the limited resource.
For example, as modern data centers and computing clusters require significant investment,
focus on areas that are accessible and relevant in Ukraine and require little investment,
while giving a significant competitive advantage in global markets due to mass use: Al on
devices (On-DeviceAl), new machine learning algorithms for systems with significant
resource constraints and so on.

To identify priority related areas, not only in computer science and IT, but also in applied

physics, mathematics, materials science, neuroscience, as real competition in the field of Al is
including interdisciplinary areas to create new computing architectures.

To introduce the following key quantitative indicators for measuring the implementation of

the Artificial Intelligence Development Strategy in Ukraine:

quantity of presentations at leading conferences and publications in journals (according to
the list of item 3).

quantity of international patents in the field of Al

quantity of masters, candidates and doctors of sciences specializing in Al and related (annual
graduation and cumulative indicators)

quantity of international conferences (IEEE, ACM) held by Ukrainian organizers.

quantity of research projects with Al elements that have been successfully completed,
implemented and used in companies and government agencies (annual indicator).

quantity of immigrants specializing in Al in other countries.
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Examples of the implementation of measures of the Strategy for the
Development of Artificial Intelligence in Ukraine (2022-2030) in the form of
applied developments and technologies

Intelligent technology for controlling a swarm of unmanned underwater vehicles

The project is aimed at solving the applied problem of navigation in environments with
limited light supply and difficult radio signal transmission. When solving this problem, two
problems are also solved: the first is the security and defense capability of the country, the second is
the protection of nature from biological and chemical pollution of water bodies, which can cause
man-made disasters.

The goal of the project is to create a universal hardware and software system for managing
the tasks of a swarm of underwater robots with intelligent means of reconfiguring the interaction
between them and the possibility of autonomous on-board navigation.
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Fig. 3. — Conceptual structure of a universal complex of underwater robots

The architecture of the system includes 4 main elements: the operator's workplace (a multi-
platform program), a central node of interaction (a server or a set of cloud services), a basic repeater
(a hardware-software solution for exchanging data above and in the water surface), and an
underwater drone. The proposed architecture allows operators to manually control selected
underwater drones or assign tasks to groups of drones, combining them into a network-centric
swarm. Drones perform data exchange with a basic repeater, but are able to interact with each other
to implement swarm intelligence schemes.

The autonomous navigation subsystem of an underwater robot is being developed based on
the processing and conversion of data from a set of onboard system sensors. The implementation of
this subsystem consists in the preliminary development of methods of aggregation, filtering of data
from sensors (sonar, camera, gyroscope, accelerometer, compass, altimeter, anemometer,
thermometer, etc.) and creation of streaming data analysis models. A method of route analysis and
planning is proposed, taking into account the factors that affect the increase in the error coefficient.
This method will make it possible to create a map of the route based on the discrete data of the
calibration buoy.
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Fig. 4. — Sketch of an underwater robot model

It is proposed to create a method for classifying potentially dangerous objects and tracking a
potentially dangerous target based on sonar and camera data, as well as temperature and depth data.
Using machine learning methods, the system will be able to classify the behavior and parameters of
the object. During the autonomous mode of operation, the system will make a decision to observe a
suspicious object. In the process of observation, the system will also be able to reclassify the object.

A method of calibrating an autonomous underwater robot using calibration buoys with the
implementation of data exchange protocols is proposed. This method is necessary to ensure a stable
communication channel with the coordination center, as well as to ensure reliable navigation
without the need for frequent pop-ups of the autonomous robot. As a buoy, it is possible to use a
floating control station, which performs the general function of underwater robots and relays their
signals to the control center.

State of development: prototypes of the repeater and drone are being created, research into the
underwater communication system is ongoing, prototypes of the operator’s workplace and the
interaction node have been created, methods of the on-board autonomous underwater navigation
system have been implemented under conditions of loss of communication or when performing
tasks in silent mode.

A long-term defensive point with intelligent means of tracking
and destroying ground targets

The project is aimed at solving an important problem of national security and defense,
preserving people's lives by creating an intelligent system for recognizing and identifying moving
targets in the ground space of operational surveillance, determining their coordinates, physical size,
speed and direction of movement, followed by automated control of means of firing at damage.

The goal of the project is to create a prototype of an intelligent defense system that allows
you to control robotic complexes remotely and remove a person from the contour of combat
operations to reduce personnel losses and increase the effectiveness of small arms.

The idea of the project is to combine information from robotic video cameras with different
spectrum ranges, means of distance measurement and knowledge about the processes of human
visual perception of physical objects with known parameters, their location and behavior in space,
ontological analysis of information about objects in the surrounding world. Such an approach, in
combination with remote control systems for robotic mechanical military devices and decision-
making systems in the tasks of managing defense devices, is relevant for increasing the state's
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defense capability, creating innovative systems that remove people from the combat zone, reduce
personnel losses, and contribute to the creation of new competitive types of weapons.
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Fig. 5. — Scheme of an intelligent system of tracking and destroying ground targets

Hardware-wise, the system consists of a computing unit (single-board computer), which
controls a rotary system with small arms, and receives video sequences from two cameras (at a
minimum, the use of additional sensors is possible). The surveillance camera is fixed to the fixed
common platform of the defense point. The rotating camera is aimed at a selective direction within
the frame of the viewing camera and is placed on a servo platform, which in turn is fixed on a fixed
common platform.
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Fig. 6. — Simulation of the operation of the technology: tracking of moving objects (blue rectangles), aiming small arms
at the current target (red rectangle) with its tracking by a rotating camera (green rectangle)
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A simulator of the surveillance and rotating camera system has been developed based on the
use of video captured by a fixed camera with a constant focal length. A software prototype of an
intelligent fire system in an armored case with automated recognition and destruction of ground
targets was implemented, which was tested on a simulator.

Technical characteristics of the object tracking system prototype:

— The number of target objects: limited by the resolution of the frame and the lack of
overlapping objects from the viewing angle (up to 300 for a FullHD frame);

— The speed of target objects in the video stream in the image plane is no more than 25
pixels/sec;

— The minimum size of the object is 20x20 pixels (surrounding camera) and 10x10 pixels
(rotating camera);

— Resource-efficient background selection: quasi-stable background (grass, forest, clouds);

— Surveillance camera: stationary placement in the direction of operative observation, viewing
angle 86° + 30°, resolution from 1920x1080 pixels, fast transmission of a video stream
without compression and coding (HD-SDI/HD CCTV), progressive scan;

— Rotating camera: camera viewing angle 25° + 17°, optical stabilization, resolution from
1280x720 pixels, fast transmission of video stream without compression. The real-time
resolution of the rotating camera (frequency 25 frames per second) is 720x480 pixels;

— Operating modes: operator (user selects objects for tracking and damage), autonomous
(tracking of all moving objects).

New and improved methods. The procedure for tracking the target object with a rotary
camera, the procedure for correcting the direction of the rotary camera based on the comparison of
the images of its video sequence with the images of the video sequence of the surveillance camera
has been developed. On the basis of the developed search procedure between images of video
sequences, a procedure for automatic calibration of the system of surveillance and rotary cameras is
proposed. A method of formal description of images and video sequences in the form of a set of
structural elements, properties of the function of modification of the description of tracked objects
from frame to frame, which is necessary for tracking, has been developed. A procedure for
detecting moving objects has been developed based on the selection of connected subsets of
structural elements that have a similar interframe displacement. The developed methods of tracking
target objects have been adapted for use on a video stream with a moving background inherent in a
rotating camera.

A helmet for psychophysiological correction of the human condition in extreme conditions

The development is an intellectual system, which includes a set of methods of diagnosis and
correction of the psychophysiological state and software and technical means for their
implementation. Purpose: psychophysiological rehabilitation of a person in extreme conditions
using a complex of methods; massage using innovative techniques and feedback control of the
psychophysiological state.

The goal of the project is the development of theoretical provisions and practical
implementation of means and methods of assessment and correction of human functional states in
normal, extreme and emergency situations and environmental conditions, using feedback and
adaptation mechanisms. The result is an intellectual system for adjusting the psychophysiological
state of a person when making decisions in emergency situations, the features of which are
autonomy, ease of use without the involvement of a specialist, modification of existing programs
and creation of new ones. A scheme and methods have been developed for adjusting the functional
working conditions of a human operator when making decisions at the level of performers of
various ranks, including in military units. Informational models of the influence of
psychophysiological and psychophysical characteristics on the intellectual characteristics of a
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person when in situations of varying complexity and depending on different conditions of
performance of assigned tasks are developed and described.

Fig. 7. — General view of the helmet and control unit on the demo stand (left)
and testing the prototype helmet (right)

Principle of operation. Signals about the psychophysiological state of the body are sent to
the intelligent system, the system controls the formation of appropriate feedback signals that
purposefully affect the biologically active areas of the head surface with audio-visual
accompaniment to increase the effectiveness of the effect. Basic types of programs: excitation or
calming of the nervous system, software tools have also been created for the possibility of
developing programs to increase attention during educational activities.

Components of the device: protective helmet, vibrocatuators (40 pcs.), microprocessor
control system for vibration sources and sound accompaniment, virtual reality glasses ("Gear VR"),
smartphone, stereo telephones, control panel, software and means of connection to a personal
computer, means of autonomous power supply and recharging.

Available functions: selection of a program of the sequence of activation of vibration sources
or creation of your own program; selection of audio and video accompaniment; control of the
current physiological state; the possibility of saving and exporting information about the state of the
body; expert system of selection and adaptation of procedures for psychophysiological correction of
the human condition.

A chat-bot with artificial intelligence for the psychological rehabilitation of combatants

The goal of the project is to improve the effectiveness of the rehabilitation of combatants by
means of trauma-focused cognitive behavioral therapy (TF-CBT) by automating these sessions
using an intelligent system of a virtual interlocutor (chat bot).

Automation of elements of therapy is a way to solve the problem of quick provision of
psychotherapeutic help. The leading chat bots available today have significant shortcomings:
purposeful dialogue models (closed domain) implement separate TF-CPT scenarios without taking
into account the user's characteristics and supporting arbitrary communication, which significantly
reduces the therapeutic effect of using the development; open dialogue models (open domain) are
close to natural communication, but due to the lack of forming a therapy scenario, they are used
exclusively as a virtual interlocutor. Thus, current developments have a narrow range of tasks to be
solved and cannot be used for autonomous rehabilitation of combatants.

The result of the project is a set of software that allows you to conduct a dialogue with the
user in natural language by means of text or voice messages. The system takes into account the
context of the conversation and implements TF-CPT methods to alleviate the consequences of being
in stressful situations (in particular, combatants and military personnel). The specificity of the
chatbot system lies in the need to ensure the required level of quality of responses to user requests,
which are required to maintain dialogue and solve user problems. With this in mind, the structure of
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the system includes a number of mechanisms that control the relevance of responses. The system is
implemented in the microservice paradigm.

The work uses leading methods and technologies of machine learning: KeyBERT for
identification of names, characteristics and events in the text, Cosmica for identification of
emotions in expressions. Grammatical error correction using the BERT Gector model is included in
the pre-processing of input information. DialoGPT is used to generate relevant answers and support
dialogue, which is necessary for conducting psychotherapeutic sessions with the user in real time.
Response quality is ensured by collecting clean, consistent data, fine-tuning the model, and
integrating DialoRTP to evaluate the quality of chatbot responses and improve the existing dialog
generation model by re-ranking generated response candidates.

A significant volume of possible training scripts on various topics and user requests
complicates the task of configuring and training machine learning models with the required amount
and quality of data for the desired topics of customers. In this regard, a feedback approach and a
moderating mechanism with deferred regular retraining, taking into account the quality assessment
and corrections of the moderators, are proposed for the organization of setting up and training the
machine learning model.

To eliminate incorrect chatbot answers, which are possible after the use of different models,
components and dependencies of various psychotherapeutic tasks set to the system, or insufficient
volume of training data on the selected topic, and in order to improve the quality of answers, a
context synchronization mechanism is implemented, which brings data to a single format supported
by third-party models, and a mechanism for assessing the relevance of chatbot output data, which
automatically evaluates, aggregates, accumulates results, and packs data for retraining the model.

State of development. The interaction of subsystems and machine learning models was
designed and implemented with the help of a scheduler and a task router, which increases the
efficiency of data processing due to the parallel processing of data by the mechanisms selected by
the router. A web interface and a software prototype for dialogue in English have been created. The
practical use of the developed system is currently expedient with constant moderation by experts of
irrelevant chatbot responses during a psychotherapy session with users. The continuation of this
work is the improvement of the context synchronization mechanism and the automation of the
mentioned procedures, which require the involvement of the operator. This will allow in the future
to abandon the moderation of user replicas and the vast majority of TF-CBT system session
methods.

Conclusions

The Strategy for the Development of Artificial Intelligence in Ukraine is an important
document that regulates the main areas of conducting fundamental research and obtaining new
knowledge for the creation of breakthrough technologies in this field, taking into account Ukrainian
realities. We consider the adoption of such a document an important state matter.
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Konaparenko IOpiii [IanTeniiioBuy - YopHOMOPCHKUI HalliOHAILHUN YHIBEPCUTET 1IMEHI
[Terpa Morwunwm, 1.1.H., mpodecop.

Kononosa Karepuna IOQpiiBna — XapkiBcbKuil HalliOHaIbHHUM YHIBEPCUTET iIMEHI1

B. H. Kapasina, 1.¢.H., mpodecop.

Ky3neunon OJjiekcanap OusekcanapoBuy — XapKiBCbKHUIl HalllOHAIBHUN YHIBEPCUTET IMEHI
B. H. Kapazina, 1.1.H., ipodecop.

Kynin Anapiii IBanoBny — KpuBopizbkuil HallioHaJIbHUM YHIBEPCUTET, 11.T.H., Ipodecop.
Kymnip Ogaer CrenanoBu4 — JIbBIBCHKMI HalllOHaJbHUN YHIBepcuTeT iMmeHi I[BaHa
®panka, 1.¢.-M.H., mpodecop.

Jlange Jmutpo BosonmmupoBuu - HarioHanbHUIl TEXHIYHMI YHIBEpCUTET YKpaiHu
«KuiBcbkuii moniTexHiuHUHM IHCTUTYT iMeH1 Iropst CikopchKoro», 1.T.H., mpogecop.

JleonoB Cepriii IOpiiioBnu — HamionanpHuil TexHiuHUM yHiBepcuTeT "XapKiBCbKUMN
MOJIITEXHIYHUN 1HCTUTYT", A.T.H.

JlutBun Bacuiabs BosionmMupoBuu — [HCTUTYT KOMII'IOTEpPHUX HAayK Ta 1HQOpMaIiiiHUX
TexHoJoriii HarionansHOro yHiBepcuTeTy «JIbBiBChbKa MOJITEXHIKay, A.T.H., Ipodecop.

JintBuHenko Bonogumup IBaHoBMY — XepCOHCHKMH HALIOHAIBHUNA TEXHIYHUN
YHIBEPCHUTET, 1.T.H., Ipodecop.
JlutBunoBa Csitnana I'puropiBHa — IxHcTuTyT unM@posizauii ocitd HamioHanbHOI

akajeMii melaroriyHuX HayK YKpaiHu, 1.1e[.H., mpodecop.

Jlo0yp Muxaiisio BacunboBuu — HarionansHuil yHiBepcuTeT «JIbBIBChKa MOJIITEXHIKAY,
1.T.H., Ipodecop.

JIamenko Bikrop I[MaBaoBuu — KpeMmeHuylbKHIl HallOHAIbHUNM YHIBEPCUTET IMEHI1
Muxaiina OcTporpaacbkoro 1.T.H., mpodecop.

Makapenko OuJexcanap CepriiioBu4 — [HCTUTYT NpPHUKIAJHOTO CHCTEMHOTO aHaji3y
HamionansHoi akagemii Hayk Ykpaiuu, 1.¢.-M.H., mpogecop.

MaunaxoB €sreniii BanepiiioBuu — Onecbkuil HallioHaIbHUM YHIBEPCUTET IMEH1

I. I. MeunukoBa, A.T.H., Ipodecop.
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Maxkcumko Harajis KocrssnTuHiBHAa — 3anopi3bkuii HalllOHAJIBHUN YHIBEPCUTET, 1I.€.H.,
podecop.

Maasipenp Jlronmuiaa MuxaiiiBHa — XapKiBCbKHI HAIlIOHAIbHUA €KOHOMIYHUN
yHiBepcuteT iMmeHi Cemena Ky3nens, 1.e.H., mpodecop.

MapTuniok Ilerpo MukosaiioBuy — HarioHaIbHHMI YHIBEpCUTET BOJHOTO TOCIIOJAApCTBA
Ta MPUPOIOKOPUCTYBAHHSA, J.T.H., K.(.-M.T., Ipodecop.

Miunnep O3ap IlerpoBuu — HarioHaasHUN yHIBEPCUTET OXOPOHU 3/I0POB'st YKpaiHu iMeH1
IT. JI. Hlynuka, 1.M.H., mpodecop.

MockanaboB Anapiii AnarodaiiioBuy — TOB «INTELA LLC» (CIIIA).

Onipcoknii IBan PomanoBuu — HarmionanbHuii yHiBepcuteT «JIbBiBChbKa HOJITEXHIKa,
I.T.H., IOLICHT.

Ocagumii Cepriii IBanoBuu — lleHTpasbHOYKpaiHChKMI HAIIOHATBHUN TEXHIYHUN
YHIBEPCHUTET, JI.T.H., Ipodecop.

OcranoB Cepriii EnyapaoBuu — YepHiBenpkuii HarlioHanbHU# yHiBepcuTeT iMeHi Opis
®denpkoBuua, a.¢.-M.T., mpodecop.

IMaBienko Ilerpo MukogaiioBuu — HarioHanpHuil aBialiiHUN YHIBEpPCHTET, I.T.H.,
npodecop.

IlankpaTroBa Haranis JImurpiBHa - HaBuanbHo-HaykoBuii KomIuieke "IHCTHTYT
MPUKJIAHOTO CHUCTEMHOro aHami3y" HallioHaJbHOro TEXHIYHOTO YHIBEpCUTETY YKpaiHu
«KuiBcbkuii moniTexHiuHUH iHCTUTYT iMeHi Iropst CikopchKOTroy, 11.T.H., mpogecop.
Iepmmna KOais IropiBHa — YkpaiHcbka iHXKEHEpHO-TENAroriuHa akajemisi, 1.¢.-M..H,
podecop.

Ilerpuk Muxaiiio PomanoBu4 — TepHONUIbCHKUI HAIlIOHABHUN TEXHIYHUN YHIBEPCUTET
imeni IBana I[lymos, 1.¢.-M.H., mpodecop.

IMucapenxo Banepiii I'eopriitoBuy — [HcTuTyT KibepHeTnku imeni B. M. 'mymkoBa HAH
VYkpainu, 1.¢.-M.H., mpodecop.

Iucapuyk Ouaekciii OsiekcanapoBuy — HamioHanbHUIM TeXHIYHUNA YHIBEPCUTET YKpaiHU
«KuiBcbkuii moniTexHiuHUH iHCTUTYT iMeHi Iropst CikopchKoroy, 1.T.H., Ipodecop.

Ilykac Anapiii BacuiaboBuu — 3axiTHOYKpaiHCHKUN HalllOHAJILHUN YHIBEPCUTET, K.T.H.,
JIOLIEHT.

ITypcebkuii Oaer IBanoBuy — Jlep>kaBHUM TOProBeIbHO-€KOHOMIUHUM YHIBEPCHUTET,
1.¢.-M.H., ipodecop.

Pamaszanos Cynaran KypOanosuu - Jlep>kaBHuil BUIMI HaB4ainbHUM 3aknan «KuiBcbkuit
HalllOHAJTFHUNA EKOHOMIYHMM yHiBepcuTeT iMeHi Bamuma I'erbmana», 1.T.H., 1.€.H.,
npodecop.

Paccomaxin Cepriii 'ennaaiiifoBuy — XapKiBCbKHil HalllOHAIBHUN YHIBEPCUTET IMEHI

B. H. Kapasina, a.T.H., mpodecop.

Pocknagka Anapiii  AHartouiiioBuy —  JlepaBHuUM  TOProBeIbHO-€KOHOMIYHUN
YHIBEPCHTET, [I.€.H., Tpoecop.

Cannpaxos I'ennagiii BikropoBuu — KuiBcbkuil HalioHanbHUM yHiBepcuTeT iMeH1 Tapaca
[leBuenka, 1.¢.-M.H., mpodecop.

Cadonux Anapiii IlerpoBuu — HanioHanbHUN yHIBEPCUTET BOJHOTO TOCHOJApCTBA Ta
IIPUPOJOKOPUCTYBAHHS, JI.T.H., Tpodecop.

Cavenxko AnHatoJjiii OJjekciiioBnY — 3axiHOYKpaiHCbKHI HalllOHAJIBHUN YHIBEPCUTET,
1.T.H., Ipodecop.

CemenoB Cepriii I'ennagiiioBuy — HanionanbHUN TEXHIYHUM yHIBEpCUTET «XapKiBChKHI
MOJIITEXHIYHUN 1HCTUTYT», A.T.H., Ipodecop.

Ceprienko Anartoaiii MuxaiiiioBuu — HarjioHanbHuM TEXHIYHUN yHIBEpCUTET YKpaiHH
«KuiBcpkuii moniTexHiuHui iHCTUTYT iMeHi Iropst CikopchbKOTo», A.T.H., JOIICHT.

Cinenxo €Bren BikropoBnu - YopHOMOpChKHII HalloHANbHUM YHiBepcUTeT iMeHi [letpa
Morwunu, K.T.H., JOIEHT.
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66. Cimiocap Bagum IBaHoBuY - LleHTpanbHUil HAYKOBO-AOCHITHUN 1HCTUTYT 30poiHux Cuit
Ykpainu, 1.T.H., Ipodecop.

67. Cuutiok Birtagiii €BrenoBuuy — KuiBchbkuii HallioHaJIBHMI YyHIBepcHTET iMeHi Tapaca
[lleBuenka, 1.T.H., mpodecop.

68. CoxosioBebknii  SIpociaBp  IBanoBuu — HamionanpHuii  yHiBepcuteT <«JIbBiBChbKa
MOJIITEXHIKay, J1.T.H., mpodecop.

69. Cocanubkuii Onexcanap BacuaboBuu — [HCTUTYT npobiemM mTyyHoro iHtenekty MOH
VYkpainu i HAH Ykpainu, K.T.H., OIEHT.

70. Craciok Ouiekcanap lonoBuu — JlepxaBHui yHIBEpCHTET iHOPACTPYKTYPH Ta TEXHOJIOTIH,
1.T.H., Ipodecop.

71. Crpukak Ounekcanap €BreniiioBuuy — HamionaneHuii meHtp «Mata akaaemiss Hayk
VYxpaiauy», A.T.H., Ipodecop.

72. Ctprok Ougekcanap CepriiioBuy - YopHOMOpPCHKUI HalliOHAJIBHUN YHIBEPCUTET IMEHI
[Terpa Morunu, BUKI1agay.

73. Tepemenko Bacuiabr MuxkonaiioBud - KuiBCbkuil HalllOHaJbHUN YHIBEPCHTET IMEHI
Tapaca IlleBuenka, 11.¢.-M.H., mpodecop.

74. TkauoB Biktop BacuaboBuu — HamionaneHuil TexHiuHMii yHiBepcuTeT «JlHIIpOBChKa
MOJIITEXHIKay, /I.T.H., mpodecop.

75. ®dicynenko Anapiii JleoninoBuu — Samsung R&D Institute Ukraine, x.T.H.

76. XanikoB Pycian XajikoBu4 - TepHONIbChKHIA HAIIIOHAIBHUH MEJaroriYHUN yHIBEPCUTET
iMeHi Bomogumupa I'naTroka, K.(hisoc.H.

77. Xapuenko Bsaueciap CepriiioBuu — HarioHanpHIMIT aepOKOCMIYHUI YHIBEPCHUTET
iM. M. €. XKykoBcbkoro «XapKiBChKHI aBialliiHUN 1HCTUTYT», A.T.H., Ipodecop.

78. UeptoB Oser PomanoBuy - HamionansHuil TexHiuHUE yHIBepcuTeT YKpainu «KuiBchKuii
MOJIITeXHIYHUHN THCTUTYT iMeHi Iropst CikopchbKOro», A.T.H., mpodecop.

79. YonopoB Cepriii BikTopoBuu — 3amnopi3pkuii HaliOHAIBHHUNA YHIBEpCHTET, [.T.H.,
npodecop.

80. Yymauenko Irop BosogumupoBu4 — XapKiBCbKHI HAI[lOHAIBHUIN YHIBEPCUTET MiCHKOTO
rocriogapctBa imeni O. M. bekeroBa, 1.T.H., mpodecop.

81. lllaxoBchka Haramin bBornaniBna — HamionansHmii  yHiBepcuteT  «JIbBiBChKa
MOJIITeXHIKay, A.T.H., mpodecop.
82. llleBuenko AmnartoJiii IBanoBuu — IHCTHTYT TpoOnem mryyHoro inTenektry MOH

Vkpainu 1 HAH Vkpainu, ui.-kop. HAH Ykpainu, 1.1.H., npogecop.
83. lllenapux Bipa BikropiBna — CyMcbkHii iep)kKaBHUN YHIBEPCUTET, K.T.H., IOIICHT.
84. llokin Bagum IlerpoBuy — KpuBopizbkuii HallioHaJbHUM YHIBEPCUTET, 1.T.H., Ipodecop.
85. sixoBuna Birtaxiii CrenanoBuy — HanioHansHuid yHiBepcHTET «JIbBIBChKA MONITEXHIKAY,
1.T.H., Ipodecop.
86. sIixoB.aeB Cepriii BceBosionoBuu — HarionanbHUI aepOKOCMIUHUI YHIBEpCUTET
iM. M. €. XykoBcrkoro "XapkiBcbkuii aBiariiiauit inctutyt", A.¢).-M.H., mpodecop.

AHoTanis. B crarti npornonyeTbest Asi 00rOBOpEHHS Ta BHECEHHS HPOMO3uLiil mpoekt Crparerii po3BUTKY
IITYYHOTO IHTENEeKTy B YkpaiHi Ha 2022 — 2030 pp., IKy cTBOpeHO [HCTUTYTOM TpoOJEeM IITyYHOTO iHTENEKTY
MiHictepcTBa ocBiTH 1 Hayku Ykpainu i HanionanbHoi akanemii Hayk YkpaiHu. Y NpOEKTI BpaxoBaHO CTpaTterii
PO3BUTKY IITYYHOTO IHTEJEKT Pi3HMX KpaiH cBiTy, 30kpema Crparerito aiust HATO mono mryuHoro posymy (2021),
Konmermntiito po3BUTKY MITYYHOTO iHTEIEKTY B YKpaiHi (3aTBepmkery Posnopspkennsm Kabinery MinicTpiB YkpaiHu
2 rpymusa 2020 poky Nel556-p), a Takoxx OaratopidHmMit JOPOOOK BITYM3HAHMX HAYKOBHX CTPYKTyp. OKpemMo HamaHO
€JIEMEHTH TEeKCTIB YUYaCHHUKIB 00roBopeHHs npoekTy CTparerii 3 MeTor0 AeTani3amnii OKpeMuX ii IOI0KEHb.

KirouoBi cjioBa: mTy4HHI I1HTENEKT; HOBI IPOPUBHI TEXHOJOTii; OOYMCIIOBaTbHA MAIIMHA 31 INTYYHUM
IHTEJIEKTOM.

Po3BUTOK TEXHONOrIM IITYYHOrO IHTENEKTY € Ba)JIMBUM TpeHAOM cydacHocTi. [IpoBigHi
CBITOBI KOMMaHIi 1 Jep>kKaBU NPUAUISIOTh BEIMKY yBary LIbOMY HMUTaHHIO. Yike moHaa 50 nepxas
CBITY CTBOPWJIM W NPUUHSIM 1O BUKOHAHHS CTpaTerii po3BUTKY IITYYHOIO IHTENEKTY, B SIKUX
OKpECIIWJIM 3arajibHi HalpsMU PO3BUTKY B IiH cdepi. Hezpaxaroun Ha CUCTEMAaTHUHO HEJIOCTATHE
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(hiHaHCYBaHHS HAyKOBUX JIOCHI/DKEHb, YKpaiHa HE MOXKE 3aJUIIATHCS OCTOPOHB IMX TMPOIIECIB.
Tox y wiif craTTi mpeAcTaBiIsieMo A1 OOrOBOPEHHS Ta BHECEHHS MPOMO3MIINA MOTOYHUN MPOEKT
Crparerii po3BUTKY IITYYHOTO 1HTEICKTY B YKpaiHi.

daxoBe 00rOBOPEHHS CYy4acHOT'O CTaHy MPOOJIEMAaTHKHU IITYYHOTO iHTENEKTY BiOylocs mix
4yac MPOBEJIEHHS UIOPIYHUX MDKHApPOAHMX HAYKOBO-NIPakTHMUHUX KoHpepeHuid «lITyunuii
iHTeNeKT Ta iHopMariitHi cucremmuy», 30kpema XX-oi koHpepentii (27 muctonaga 2020 poky), y
SIKOMY Opajia y4acTh MepeBakHA OUTBIIICTh YUCHUX-1HPOPMATHUKIB YKpainu (95 HayKOBIIIB), cepen
SKUX 52 JTOKTOpH HayK, IO € CIeialicTaMH 31 MTYy4yHOro iHTenekTy. Tpeba 3a3HauMTH, IO HA
KOH(EpEeHIIil 3aBXAW 3alpoIIyIOThCS 1 NPHUCYTHI TPEACTaBHUKH O13HEC-CTPYKTYp 3 METOIO
KoMepIiianizanii pe3yibTaTiB HAyKOBUX JOCITIUKEHb. SIK MPOTOTHUN IITYYHOTO IHTEJIEKTY OyIo
BHUpIIIEHO BUKOPHUCTATH 1HTENCKT Jroauuu [1]. 3a miagrpumku Pamu HarioHanpHOI Oe3reku i
oboponn VYkpainu (mumer Binx 29.01.2021 Ne 271/16-07/2-21) Inctutyr mnpoOieM IMITY4HOTO
intenektry MOH VYkpainm 1 HAH VYkpaimm HagicnaB nuctu-3anuTd y moHan 300 pizHuX
opraizamiii, 30kpeMa y OUIBIIICTH MIHICTEPCTB YKpaiHH, HAayKOBHUX YCTaHOB, ACP)KaBHUX 1
MPUBATHUX 3aKJIJIB BHIIOI OCBITH, KOMEPIIMHUX OpraHi3aiiii 3 METO BH3HAYEHHs HEOOX1THOCTI
BITPOB/KEHHSI Ta BAKOPUCTAHHS TEXHOJIOTIN IITYYHOTO 1HTENEKTY y IXHIH AISUTBHOCTI.

VY nepioxa 3 2021 p. nmo nunens 2022 p. 6yno nposeaeHo 10 cnerianizoBaHux KOHGEPEHIIH,
HU3KY HAYKOBUX CEMiHapiB Ta 3aciganb po0odoi rpymnu 3a Temoro «CtBopeHHst Ctparerii po3BUTKY
IITYYHOTO 1HTENEKTY B YKpaiHi». IliicyMKkn 1uX HayKOBUX AMUCKYCIH 3HAMIIUIM CBOE 3aCTOCYBAaHHS
y Crparerii, mo amanToBaHa came UIsi YKpaiHH, 30KpeMa BpaxOBaHO HAsSBHICTh HAYKOBHX
CTPYKTYp y cdepi MITYYHOTO 1HTENEKTY, BUCOKHI 3arajJbHUI OCBITHIN piBeHb rpomaasH. OKkpeMo
micig Tekcty mpoekty Crparerii HaBelIeHO pO3IIMPEHI JOJATKOBI MaTepialyd aBTOpiB, SKi
y3aranbHeHi y Ctparerii Ta JeTani3yloTh pO3IJis]] IEBHUX MTUTaHb.

[Tig gac miaroroBku Crparterii po3BUTKY IITYYHOTO IHTENEKTY B YKpaiHi Oyno peTenbHO
BHUBUEHO MOMIOHI JTOKYMEHTH IHIIUX JepkaB, a Takok Ctparerito HATO momo BnpoBaKeHHS
MITYYHOTO iHTeNeKTy [2]. Bech meli mocBim Oyiio amanToBaHO 10 YMOB YKpaiHW i BUKOPUCTAHO B
tekcTi CTpaTerii po3BUTKY IITYYHOTO IHTENEKTY B YKpaiHi.

AmHaiz HasiBHUX HAayKOBUX JOCIHIKEHb, IO MPOBOAATHECSA B YKpaiHi y cdepi iHhopMaTHKH 1
IITYYHOTO 1HTENEKTY, J03BOJMB 3pOOMTHM BHCHOBOK: Ui BHUKOHAaHHS 3aBaaHb Crparerii
J0JaTKOBOTO (piHaHCYBaHHS HE TOTPiOHO. HaToMicTh HasiBHe (QiHaAHCYBaHHS, IO BUALISIETHCS
Ha cepy iHGOpMATHKHM I IITYYHOrO IHTEJEKTY, MOTPiOHO CHPAMYBATH Ha CTBOPCHHS
KOHKPETHHX CHCTeM 3i IITYy4YHHM iHTedeKTOM. CHpsMyBaTH isJIBHICTh JIOIOMOXKE YiTKE
BHU3HA4YECHHs Ta OOIPYHTYBaHHSA 00’€KTa JOCIIDKEHHS y Wil cdepi (Hampukiana, e Moxe OyTu
oOYMCIIOBaJIbHA MAalllMHA 31 MITYYHUM 1HTEJIEKTOM), WLI0 HaJa€ MOXJIUBICTb HPOBEICHHS
byHIaMEeHTaIbHUX 1 IPUKJIaJHUX AOCHIPKEHb ISl CTBOPEHHSI IPOPUBHUX TEXHOJIOTIH.

Crparerito po3BUTKY IITYYHOTO IHTEIEKTY B YKpaiHi cTBopeHOo Ha 0a3i Konueniii po3BUTKy
IITYYHOTO IHTEJIEKTY B YKpaiHi, 3aTBepakeHoi Posnopsmxennsm KabGinery MiHicTpiB YKpaiHu Bij
2 rpynusa 2020 p. Nel556-p. [3]. Bapto 3ayBa>kuTu, 110 KOHIIEMLII BUPAXKAIOTh JIMIIE PO3YMIHHS
NeBHOI MpoOjeMH 1 He € KEepIBHUUTBOM M0 Jii, a crparerii mependadaroTb OUIbII TNIMOOKE
OCMHUCJIEHHS 00’ €KTa po3pOO0KH, HIK KOHIEMIIIT, 1 3aBK/I1 30p1EHTOBaHI Ha JOCATHEHHSI KOHKPETHOT
MeTH. [IOpiBHSIHO 3 KOHIEMIISMHU, CTpaTerii € HAcTyIHUM €TaloM BHKOHAHHS IUIaHIB 100
peastizallii HassBHUX HaIpalloBaHb AJI BU3HAYEHHS MPOPUBHUX TEXHOJIOT1H, HAYKOBOT'O OTEHLIATY
i Jokepena QinancyBaHHsA. CTpaTeris pO3BUTKY IUTYYHOIO IHTENIEKTY B YKpaiHi mnepeabavae
00’€THaHHS 3YCHJIb HAYKOBIIB, SIKI 3aliMArOThCS [IMMHU THTAaHHSIMH, JUII BUKOHAHHS 3aBJIaHHSI
CTBOpPEHHS MAIlIMHA HOBOTO MOKOJIIHHS, 4OTO He O0yio 1 He Morio Oytu nepeadayeno y Konremniii.
3 MeTo UIIoCTpalli MPUKIATHOTO BHKOPUCTAHHS pE3yNbTaTiB JOCHIIKEHb 3a HalpsMaMH,
Bu3HaueHUMHU y Crparerii, Ha 3aBepUICHHS HABOAATHCA 3pPa3KH CTBOPIOBAHMX pO3pOOOK Ta
TexHoJorii [netutyty npobiem mryunoro iHtenekty MOH Vkpainu 1 HAH Ykpainu.

3agBneni B Ctparerii HalpsMU PO3BUTKY IITYYHOTO 1HTEIEKTY B YKpaiHi CHiBBIHOCATHCS 31
CBITOBUMH CYYacCHMMH HampsiMaMH PO3BUTKY HAyKH Ta TexHoJjorii. [loka3zaHo, mo MpopHBHI
TEXHOJIOTIi B YKpaiHi MOXJIMBO CTBOPUTH Ha OCHOBI TUIBKM BJIACHUX JOCSITHEHb (yHIaMEHTaIbHOL
HAYKH.
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CTPATEI'IA
PO3BUTKY HITYYHOI'O IHTEJIEKTY B YKPAIHI
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BCTYII

Crpareris po3BUTKY IITYYHOTO iHTENEKTY B YKpaiHi — JOKYMEHT HaliOHAJBHOTO PIBHA Ta
3arajlbHOJCPKABHOIO ~ 3HAYEHHS, SKUH  BU3HAYa€  IMPIOPUTETHI  HANpPsAMU  31HCHEHHS
(byHIaMEeHTaIbHUX, NPUKIAJHUX Ta EKCIEPUMEHTAIbHUX TOCIIKEeHb, 3aBJaHHSA 1 3aXOIH LI0J0
BIPOBADKCHHSI BITUM3HSAHUX 1 CBITOBMX TexHousoriii mrydHoro intenekty (IIII) B iHTepecax
HaIlOHAIBHOT Oe31eKH Ta 000POHHU, EKOHOMIYHOTO  COILIaJIbHOTO PO3BUTKY YKpaiHU.

[ITy4HMil IHTENEKT € OAHIEIO 3 KIIFOYOBHX TEXHOJOTIH cydacHocTi. [Tonan 50 kpain cBity, a
takox IliBHiuHOaTnanTnunuii anesiac (HATO), Bxke cTBopwiiM W 3aTBEpIMIM BJIacHi CTpaTerii
PO3BHUTKY IITYYHOTO I1HTENEKTYy, mo0 3adikcyBaTH CBOi 3aBHaHHS W MPIOPUTETH Yy Wik cdepi,
MPUCKOPUTH TEMIIH CBOTO HayKOBO-TEXHIYHOTO Ta COLIaJIbHO-€KOHOMIUYHOTO PO3BUTKY.

VY Takux ymoBax VYKpaiHa, BOJIOJIIOYM JOCTAaTHIM HAyKOBMM IIOTEHIaJIoM, 3000B’s3aHa
BU3HAYMTHU KOJIO 3aB/aHb po3BUTKY LIl Ha nekibKa AeCATUINITE, @ TAKOXK C(HOPMYITIOBATH 3aKOHH 1
IpaBUjIa HOro BUKOPUCTAHHS I TEXHOJIOTTYHUX MOTped cycrniibeTBa. Pa3oMm 3 TUM, He3BaXKarouu
Ha momupenHs iHpopmanii mpo I Ta ¢pparmeHTapHe 3aCTOCYBaHHS €JIEMEHTIB 1€l TEXHOJIOTII B
OKpeMHX Taly3sX, y HOBHOMY O0Cs31 IUTyYHHMH 1HTENEKT SIK CUCTEMY CTBOPEHHS HOBUX 3HaHb 1
NPUAHATTS Ha Wi OCHOBI pimieHb He po3pobiseHo. [ocmimxenns npobnem I 3aiiicHIOIOTBCS
NEpEeBAXHO B MPUKIAAHOMY Ta KOMEpILiMHOMY acmekTax, 0e3 NporHo3y Ha Mai0yTHe Ta
BpaxyBaHHS PU3HKIB. 3a JOMOMOTOI0 MPUKJIAJTHOT HAYKHU JIIOJICTBO OOMEKYEThCS TTOOYIOBOKO XO0Y i
BHUCOKOTEXHOJIOTIYHOT0, ajie HE ieaJ]bHOIr0 CyCHUIbCTBA — TaK 3BAHOTO CyCHUIbCTBa IHTEpHETY
peueii (Internet of Things, 10T), Iatepuety Bcboro (Internet of Everything).

Crparerilo po3BHTKY INTYYHOI0 IHTEJEKTY B YKpaiHi CTBOPEHO 3 ypaxyBaHHAM
HASIBHUX HAYKOBHMX CTPYKTYP Y Wil raaysi, 10po0Ky HAyKOBIIB, sIKi BOJIOIiIOTh HEOOXiTHUMH
3HAHHSAMH, TA BHCOKOI0 3arajilbHOr0 OCBITHbHOI0 piBHA rpoMajsid. [Hpopmalis, oTpuMaHa Bij
OUTBIIOCTI MIHICTEPCTB 1 BIIOMCTB, YCTAaHOB 1 opraHizamiii y chepax Oesmexku, 000OpOHH, HAYKH,
OCBITH, HHU3KHU I1HAYCTpiii, MapKETHHTYy, JIOTICTUKU CBIIYUTH, 10 O€3 YHPOBAKEHHS CHUCTEM
IITYYHOTO IHTENEKTy B IUX cdepax iX MoAaibIIuii pO3BUTOK HE Oyne ePeKTHBHHM. AHAJTI3
CYYACHHUX pe3yJbTaTiB (pyHIaMeHTATbHUX, NPUKJIATHUX | eKCIePUMEHTAJIBHUX J0CHiIKeHb
CTOCOBHO INTYYHOIO iHTEJIEKTY 3aCBiIYMB HASIBHICTH peajbHHUX MOKJIMBOCTEH CTBOpPEHHS
NPOPUBHUX TeXHOJIOriii Ha ocHoBi 1.

OCKITBKHM B TPOILIECI TOCTPOI KOHKYPEHTHOI OOpOTHOM 3a BHCOKOIHTENIEKTYallbHI PIIICHHS
BUKOpUCTaHHA TexHosorii I mopiBHsAHI 3a CBO€IO 3HAUYLIICTIO 3 OCBOEHHSM SAEPHUX MPOLECIB 1
KOCMOCY, po3po0Ka HalIMMH HayKoBLsIMU CTpaTerii po3BUTKY IITYYHOTO 1HTEJIEKTY B YKpaiHi Ta il
peaiizalis € HaJBaXJIMBUM JJIS IeP’KaBU MPOEKTOM.

Pozain 1. TAPAIUTMA

Crparerito pO3BUTKY IITYYHOTO IHTEJIEKTYy B YKpaiHi po3poOJe€HO 3 METOK CTIHKOro
PO3BHUTKY Ta LIMPOKOI0 BMIpoBaKeHHs TexHousorii III, mo craHe aieBUM 3aco00M MiABHILEHHS
KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHM Ha MDKHApOJHIN apeHi 1 3a0e3meunTh Hallii JepikaBl TigHe
MiCIle Y CBITOBOMY LHMBUII3allIfHOMY IpPOILEC], a TaKOX MOKPAIIUTh SKICTh >KUTTS YKpaiHChKUX
rpoMajsH. JIOCATHEHHS IIi€i METH MOXXJIMBE 332 YMOBH €()DEKTHBHOTO BUKOPHUCTAHHS HAayKOBOTO
noteHmiany aepxasu y chepi LI Peanizamisa Ctpaterii po3BUTKY IITYYHOTO 1HTEIEKTY B YKpaiHi
Ma€ BHUPIIMIUTH VIS HAIIOT IepKABU IUBLTI3AIlIITHE 3aBIaHHS MIOJI0 YTBEPKEHHS HAJIEKHOTO MICIIsSI
i rigHoi pom y cdepi LI i B crBopenni exocuctemu IIII 3aramom. Ham HeoOXxinHo nartu
aJleKBaTHY BiINOBiAb HAa BUKJIUKH H 3arpo3u, MoB’si3aHi 3 TEXHOJOTiYHUM BiJCTaBaAHHAM
YKpaiHu Bii pO3BHHYTHX J€PAkKaB CBITY.

VY cBiTi BiIOyBa€ThCsd HOBAa TEXHOJOTIYHA PEBOJIIOLIS, sIKA PO3TOPTAETbCS HA OCHOBI
iHTerpanii 3a3Ha4eHUX TEXHOJIOTIH MPAaKTHYHO B YCi chepr €KOHOMIKM W COLIAIbHOTO KHUTTS.
®opmyeThes pakTUyHO HOBUHM THN cycrniibeTBa (CycniiberBo 5.0), BUpOOHUYI JIAHIIOKKU SKOTO,
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JIOTICTHKA, coIliajbHa 1HppacTpykTypa OyayTh 6azyBarucs Ha 1. ¥V HaitbnmxdoMy MailOyTHEOMY
030pOEHICTh 1HTEIEKTYaJIbHUMH TEXHOJIOTISIMHU, THTEHCUBHICTD 1 €(EKTHBHICTh X YIPOBAJKECHHS
CTaHyTh KPUTEPIEM PO3BUHEHOCTI Ti€l YW IHINOI HAIIOHAJbHOI EKOHOMIKH. BiamoBigHO
NpUBa0JIMBICTh KpaiH 1 PerioHiB, KOHIEHTpalis B HUX KBali(ikoBaHOiI poOOYOi cmiM, 00’ €KTIB
BHCOKOTEXHOJIOT1YHOTO BHPOOHHUIITBA, MaTepialibHUX 1 ()IHAHCOBHX PECYpCIB, OCBITHIX YCTAaHOB,
1HPPACTPYKTYPHHUX 1 KYIBTYpHUX 00’ €KTIB 3aJeKaTUME BiJ] cTyneHs BiupoBaxenns 1.

Pi3ni kpainm GayaTh MOMiIOHI MOMJIHMBOCTI Y cepl PO3BUTKY Ta BIPOBAHKCHHS IITYYHOTO
iHTEeNeKTy. Y iXHIX IUIaHaX, KOHIEMIIAX 1 CTpaTeriax HaiuyacTile MiJAKPECIIOEThCs, M0 0XOpOoHa
3I0POB’sl, TEXHOJIOTIi, CLIbChKE TOCIOAAPCTBO W BHPOOHHUIITBO € CEKTOpaMH 3 HAHOUIBIINM
noTeHmianoM Tpancopmaniii 3a gonomororo LI Ypsau mux kpaiH po3yMilOTh MOTEHIIaN wLi€l
TEXHOJIOT11 17151 30€peXKEeHHS 1 MOXKIIMBOTO MPOCYBAHHS CBOIX KOHKYPEHTHHMX MO3HIII B OCHOBHUX
rary3sx MPOMHCIOBOCTI.

Po3po0asiioTbess KOHUENUil PU3UKY, NMPUIIJISETHCH yBara CTBOPEHHI0O HOPMATHUBHO-
npaBoBoi 0a3u st cucrem LI (Hanpukiaaj, KoJM BOHH BHXOAATH i3 J1aay), AOCHIHKEHHIO
BIUIMBY QJICOPUTMIB Ha COIiaJlbHY HEPIBHICTh 1 HEOOX1AHOCTI MiJBUILEHHS ITPO30POCTi, OB’ A3aHOT
3 cucremamu 1.

ChnulbHUM  €JIEMEHTOM BHWINE3TaJIaHUX CTpaTerii € HeOoOXITHICTh JOTPUMaHHS TPaBHII
KOH(IACHIIITHOTO BHUKOPHUCTaHHS JaHUX, SKi CTOCYIOTBCS TMPOEKTYBAaHHS, PO3TOPTaHHS Ta
3actocyBaHHs cucteM L. Ypsaau kpaiH ycBiIOMIIIOIOTE CBOKO BaXKJIMBY POJIb y CTBOPEHHI 3ac00iB,
SKi MITPUMYIOTh OOMIH JaHUMH MIDK JEpKaBHAM CEKTOPOM 1 30BHINIHIMHU 3aIliKaBJICHHMH
CTOpPOHaMU JJis TpUCKOpeHHs iHHOBawii y chepi L.

3a Bciel moaiOHOCTI 3arajJbHUX 3aBJaHb, IPUHIMITB 1 METOJIIB, 1 CTPATETii CIiJ aJanTyBaTu
710 YHIKQJIBHUX YMOB KpaiHH, II0 0OYMOBIIOE Pi3HI LUISIXU PYXY A0 CXOXKHX 3araibHux nijei. Le
MipKyBaHHS Ma€ CTaTH OJHHUM i3 TEpUIMX JOpPOroBKa3iB mpu peanizamii Crparterii po3BHTKY
IITYYHOTO 1HTENeKTy Juis Ykpainu. Hama gepxaBa, sika Ha ChOTOAHI HE 3aliMae MPOBITHUX
CBITOBHX MO3HIIIN Y HAYKOBOMY Ta IPOMHCIOBOMY CEKTOpax, 3MyIIeHa HTH MOKHU 10 y ¢apBaTepi
[UX TPOIECIB, [0 HETaTMBHO BIUIMBA€ HA 11 KOHKYPEHTHUH MOTEHIIIald Ta HAI[lOHAJIbHY Oe3IeKy.
MosBa iine npo 31aM HeratuBHUX TeHiaeHUId. Tomy came Crparerisi po3BHTKY IITY4YHOIO
iHTeJleKTY B YKpaiHi He JiMIIe BH3HAYA€ HLISIXM YHMKHEHHSI TEXHOJIOTIYHOI 3aJIeKHOCTI
Hamoi kpainm y cepi LI, ane i mokiamkaHa craTym BaroMuM 4YHHHHMKOM YyceOiuHOro
CIIPUAHHA 1l EKOHOMIYHOMY, TEXHOJIOTIYHOMY TA NOJITHYHOMY PO3BUTKY.

Po3ain 2. OCHOBHI ITOHATTSA I HAITPAMMU JOCJIKEHb
Y COEPI ITYUHOI'O IHTEJIEKTY

2.1. OCHOBHi TepMiHH Ta MOHSATTH

Hedininii, BUKOPUCTaHI B IbOMY JOKYMEHTI, BPaxOBYIOTh MOJI0KeHHs1 KoHIemnii po3BUTKY
HIITYYHOTO 1HTENEKTy B YKpaiHi, miaroronieHoi MinicrepcTrBoM uudgposoi Tpancopmamii
Ykpainu Ta cxBaneHoi posnopskeHHsM Kabinety MinictpiB Ykpainu Bijg 02.12.2020 Ne 1556-p,
a came:

IITYYHUH IHTEJEKT — OpPraHizoBaHa CYKYNHicTh iHGOpMamiHHHUX TeXHOJIOrid, I3
3aCTOCYBAHHSIM SIKOI MOJKJIMBO BHMKOHYBATH CKJIAJHI KOMIUIEKCHI 3aBJaHHS LLJISIXOM
BHKOPHCTAHHS CHCTEMH HAYKOBHX METOIIB JOCJHIIKeHb i aJaropuTmiB o0poOku iHdopmanii,
oTpMMaHoOi a00 CaMOCTIifHO CTBOpeHOI migx 4Yac Ppo0dOTH, a TAKOK CTBOPHBATH Ta
BHKOPHCTOBYBATH BJACHI 0a3M 3HAHb, MOJAeJi NPHUIHATTH pillleHb, AJIOPUTMH PoOOTH 3
iHdopManico Ta BU3HAYATH CIOCOOM IOCATHEHHS MOCTABJIEHUX 3aBAAHD.

VYkpaiHCbka HaykoBa IIKOJIA IITYYHOTO 1HTEJEKTY 3alpoIoHyBaja APYruil, mapajeabHUil
HanpsiMm HaykoBuXx jaociimxennb LI, sxuii nepenbavyae cTBOopeHHss B YKpaiHi NMpopuBHOI
TexHoJorii y cpepi LI, o 6a3yeTbes Ha 3aCTOCYBaHHI MPUHIIMITIB 1 MEXaHI3MIB (DYHKI[IOHYBaHHS
MO3KY JIFOJIMHU, 30KpeMa ii CB1IOMOCTI.
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CeigomicTh JOAUHU — (yHIAMEHTaJIbHA COIiabHO-KOTHITMBHA CHUCTEMa JIIOJIUHH, IO €
IPOAYKTOM JisbHOCTI i1 MO3KYy 1 CHpOMOKHA CHpHUMMaTd ¥ po3mi3HaBaTH iH(pOpMAaIliio,
CTBOpIOBaTH, (opMyBaTH I cucCTeMaTH3yBaTH 3HAHHS, HaBYaTUCSA, NpUMMaTH CaMOCTIHHI
MOTHBOBAHI PIIICHHS 3aJI€KHO BiJ IMOCTABICHWX 3aBJaHb 1 HAsABHUX OOCTaBUH, YPaXxOBYHOUH
3aKOHHU Ta MpaBUjIa COLIyMY.

SIkicHa OIliHKa pe3yNabTaTiB CBIIOMOI AiSUIHOCTI JIFOAMHU KOPEIIO€ 3 piBHEM ii iHTeeKkTy 1Q
(Bix amrm. Intelligence Quotient), mo € KiTbKICHOIO XapaKTEPUCTHKOK iHTEIEKTy. OTiKe
NepIIOYeproBUM  3aBJAAaHHAM Yy CTBOPEHHI INTYYHOro iHTeJIeKTY €  CTBOPEeHHS
IHTeJIEKTYaJIbHOI CHCTEMH, 10 (POPMY€E IITYYHY CBIiIOMICTH fIK MOJeJb (PYHKIIOHAJIBHOIO
anapary CBiIOMOCTI JIIOJAUHH.

Ha ocHoBi orpumanux pesynbTaTiB y CTpaTerii po3BUTKY IITYYHOTO 1HTEIEKTY B YKpaiHi
MPEJCTAaBICHO O3HAYCHHS TEPMiHA «IHTEJNEKT JIOAMHW» Ta IOXIAHOTO BiJl HBOTO «IUTYYHHH
iHTenekt». IlogidHo 10 cBiTOMOCTI JWAMHM, MTY4YHY CBIJIOMICTh MAIIMHH 3aIPOITIOHOBAHO
PO3IISIIATH K 00’€KT HAYKOBOI'O JOCJTiIKeHHs. Y IIbOMY HampsMi TOCTiIKEHb ¢(hOPMYITHOBAHO
BITYM3HSHI O3HAYCHHS:

— IHTeJIeKT JIIOANHHM — CHCTeMAa AJITOPUTMIB i Mporpam, siki reHepylOTh HOBI 3HAHHSA IS
PO3B’si3aHHSI TBOPYHUX 3aB/IaHb, CTBOPEHHUX | KOHTPOJbLOBAHUX CBiIOMICTIO JIIOJIUHH;

— IITYYHHUH iHTeJIeKT — CHCTeMa aJIrOPHTMIB i mporpam Ajs reHepauii HOBUX 3HaHb i
PO3B’si3aHHSI TBOPYMX 3aBAaHb, CTBOPEHUX i KOHTPOJIbOBAHUX IITYYHOIO CBiIOMICTIO
00YHCIIOBATBHOI MALIMHH.

@OyHKUi TY4YHOI CBIiZOMOCTI NPOSBJSETHCH SK TIOOAIBHUN CaMOOpraHi30BaHUI
iHpopMamiiHUil BHUTBIp MISUIBHOCTI OOYHMCIIOBATBHOI CHCTEMH, SKUH OIIIHIOE 1 KOHTPOJIIOE
KJIFOYOB1 TPOIECH, 110 B Hil BiIOYyBAIOTHCS, MOIIMPIE iHPOPMAIIO MK PI3HUMH IIJITHKAMHU
CHCTEMH ISl Y3rO/ZKeHHsl iXHbOI poOoTH 1 3abesnedye couliajabHe, OCOOMCTICHE CIPUHHSITTS
JIHACHOCTI.

3 mormAay TEXHOJOTIYHOI peamizalii, IITYyYHAa CBiIOMICTh — EMEpKEHTHHH alrOpUTM
KOHTPOJII0O Haa iHQoOpMaliHHMMHM TIpomecaMd Ta iHTerpamii poOOTH PI3HUX JUISHOK
O0YHCITIOBAIILHOI CHCTEMH 3 MOMKJIUBICTIO 3a00pOoHH peatizauii NPUIHATHX CHCTEMOI0 PillleHb,
SAKUN BOJIOJIi€ 3HAHHSAMHU PO cebe Ta MpPO HABKOJUIIHE CEPelIOBUIIE, 3/1aT€H CaMOHaBYaTHCH,
OTPUMYBAaTH HOBI 3HAHHS Ta NPUHAMATH CaMOCTIHHI, y3TOJUKEHI 3 YMHHUM 3aKOHOJABCTBOM 1
NpaBUJIAMU CYCHIIBCTBA PIIIEHHS Ha OCHOBI MX 3HaHb, 3yMOBJIIOE BHYTPIIIHIO iIHTEIPOBAHICTh i
30BHILIHIO BiloOKpeMJIeHIiCTh Hi€i cuctemMu. Take po3yMiHHS IITYYHOI CBiIOMOCTI Y3rO/IKy€ThCSI
3 [Ipunnunamu BianosinaabHoro 3acrocyBanns LI, Bukaagennmu y Crparerii HATO mopno
IITYYHOTO iHTEJEKTY, 30KpeMa 3 ONII€I0 JAeaKTHBalii CUCTEMH, SIKIIO BOHA IMoYaja
MOBOIMTHCS Henepen0avyyBaHo.

2.2. OCHOBHI HANPSIMU JAOCJTi/I?KeHb IITYYHOT 0 IHTEJIEKTY

Ha ocnoBi ananizy nocuimxkxens LI 3pobiaeHo Taki BUCHOBKH.

dyHaaMeHTAIbHI HayKoBi aociigxeHHs. HasBHI HayKoBl1 JOCHIKEHHS Ta JOKYMEHTH
AO3BOJIAIOTH BM3HAYMTH IS YKpaiHH 00J1acTh NPOPHMBY B HAYKOBHMX NOCJIIKCHHSX, IO
BinOynerncs1 y pyHaaMeHTa bHI Hayli, 30kpeMa y cdepi mITyyHoro inrenekry. /I 1poro
BHU3HAYEHO HANOLIBII TMEPCIEeKTUBHUN HampsM YIPOBAKEHHS pe3yibTaTiB (yHAaMEHTaTbHUX
JOCTIKEHb y MPUKJIAJHY ¥ eKCIepuMEeHTalbHy HayKy Ta BHUpOOHMITBO. IlocTaBineHo 3aBaaHHS
CTBOPUTHU B YKpaiHi HAYKOMICTKUH MPOAYKT y cdepi iHPOPMATHUKH Ta MITYYHOTO 1HTEIEKTY, SKUH
npuiific Ha 3aMiHy TemnepimHiM KoM torepHuM cucrtemam. Ile Bigmominae 6Gauennio LI B
Crparerii HATO moao mry4yHoro inrenekry, sika posriasigae I sk 3acagauynii 3aciod, mo
Haja€ Oe3npeneaeHTHY MOKIMBICTh JOCATTH TEXHOJIOTIYHOI MepeBar.

JlocnmipKeHHsT 3a HampsiMOM, SIKMH BiamoBimae apyromy o3HaueHHto LI, mepenGauvarors
pO3B’SI3aHHS ~ CTPATEriYHOrO  3aBJAHHS  CTBOPEHHS MNPOPUBHOI  TeXHOJIOrii, 30Kpema
KOHKYPEHTOCTIPOMOKHOI OOYHMCITIOBAIIbHOI MAIIMHU HOBOT'O TOKOJMIHHSA. ba3oBa Mozens MalvHU
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(komm’10TEp, MITYyYHA OCOOMCTICTH) MOBHHHA MATH KJIIOUOBUN 1HTEICKTYyaJbHUN OJIOK — IITYYHY
cBiTOMicTL — 1 BiJ3HAYAaTUCS BHUCOKMM pIBHEM IITYYHOr0 iHTeJeKTy, IO 3a0e3nedyuTh
YHIBEpCaJIbHICTD 11 BUKOPHCTAHHS.

Le#t nanpsM niepenbavae 00’ eTHAHHS HAYKH Ta Oi3HECY, a TAKOXX aKTHBHOTO BHUKOPUCTAHHS
IHTEJIEKTYaJIbHUX PECYpCiB KpaiHH.

VY Crparerii po3BUTKY IITYYHOTO IHTENEKTY B YKpaiHi 3alpolOHOBAHO Ui BUKOHAHHS
r100aJbHUN HAayKOBO-TEXHIUHUIM IPOEKT CTBOPEHHA OOYMCIIOBAJIBHOI MAIMHU HACTYIHOI'O
MOKOJIHHA — O0YHMC/IIOBAJIBHOI MAIIMHU 3i IITYYHUM iHTEJEKTOM, CTBOPEHOI Ha OCHOBI
TPAAMUIHUX TEXHOJIOriii i HA TEXHOJOrisiX KBaAaHTOBHX o0umMcjeHb. s peamizarii 1poro
MPOEKTY 3alPOMOHOBAHO 00’€THATH HAYKOBI IIKOJIM CYMDKHHX Taiy3ed HayKH AJsl OTPUMaHHS
HOBMX 3HaHb 1 BHMKOPDHUCTaHHsS B)KE€ HAsBHUX 3HaHb, sIKI OTPUMAaHI BHACIIJOK JOCIIJKEHb
OPUPOJHOTO  IHTENEKTY JIOAWHHU. [Hpopmamiro 100 (QYyHKIIOHATBHHUX, IICHXOJOTIUHUX,
HEWPOOI0JOTIUYHUX, XIMIYHUX aCHEeKTiB POOOTH MO3KY JIOJWHU JOUUIBHO IOKJIACTH B OCHOBY
KBAaHTOBHX OOYMCIIEHb Ta aITOPUTMY IMOOYAOBU YHIBEpPCAJIbHOI OOYMCIIOBAILHOI MAIIMHU 31
IITYYHUM IHTEJIEKTOM SIK 1HCTPYMEHTY JUIsl OTPUMAaHHsS HOBHMX 3HaHb. SIK OJUH 13 MOXIIUBHUX
[UISXIB BapTO BHUKOPHCTATH HasBHI (YHKIIOHAJIbHI CXeMHU poOOOTH MO3KY JIIOJUHH, 30KpeMa
¢byHKIIOHANBHY cXeMy (OpMYBaHHS 1HTENEKTY JIIOIUHHU.

Y nonatky HaBeleHO (YHKIIIOHAJIbHY CXEMYy MAaIlMHH HOBOTO TOKOJIHHS, IO CTBOpPEHA
YKpailHCHbKUMU yYEHUMH MiJ Ha3BOK «DYyHKIiOHAIBLHA MOJe]b 00YMCIIOBAIBLHOI MAIIMHM 3i
IITYYHUM iHTEJEKTOM», SIKy MOYKHa BUKOPHCTATH SK OCHOBY Ui MOAanbmux nociimkens LI B
ocobucticHoMy KoHTeKkcTi. Ilim wac ii cTBOpeHHS Oya0 BUKOPUCTAaHO 3HAHHS IIOAO MOOYIOBU
(GYHKIIOHATBHOI CXEMH CBIiIOMOI [iSUTBHOCTI JIFOAWHHU 3 CHUCTEMOIO KOHTPOIIIO 3a MPUIHHATHMHU
pimeHHsMu. BuU3Haue€HO OCHOBHI Ta JOMOMIXKHI CHUCTEMH — Ti, IO OepyTh y4acTb y Mpuiiomi
iHpopMaii, y ii momeperHFOMY OIpaIOBaHHI Ta y (hOpMyBaHHI 00pa3iB, CUCTEMH KOPOTKOYACHOI,
JIOBFOTPUBAJIOI Ta T€HHOI MaM’sTi, @ TAKOX CUCTEMH KOHTPOJIO 3a BUKOHAHHSAM 3aKOHIB 1 HOPM
(COBICTB), 3TiTHO 3 IKUMH (PYHKIIOHYE JTFOJICEKE CYCHUIBCTBO.

KitoyoBoro ymoBoro (byHKuloHyBaHHs[ TaKoi MAlIMHU € HEOOX1JHICTh ypaxyBamHs 3aKOHIB
NPUPOJH, AYXOBHHX, MOPAJIbHHUX 1 NMPAaBOBUX 3aKOHIB 1 MpaBWi, NMPHUHATHX y MDKHapOIHOMY
CIIBTOBAapUCTBI Ta B OKpeMill aepxkaBi. Takuil migxig 3a0e3neunTh HNPUHHATTS ONTHUMAIbHHUX
pilieHs B iHTEpecax KOHKPETHOI JIFOIMHY Ta JIFOJICTBA B IIIIIOMY.

VY Crparerii po3BUTKY IITYYHOTO IHTENEKTY B YKpaiHi 3alporlOHOBAHO BUKOPHUCTOBYBATH
BIJIOMMI «Oe3nepepBHUN JTaHIIOT» MPOBEACHHS M KoMmepliani3alii HayKoBUX J0CHikeHb. Cxema
Ma€ TaKUW BUIVIAA. MAPKETHHIOBI JOCHIIKeHHS HASIBHOCTI TNPOPUBHHUX TEXHOJIOTIH |
pe3yJbTaTiB HAYKOMICTKHX JOCJIi/IZKeHb Y /iep:KaBi, BU3HAYECHHS NMOTEHUiHHOI0 PUHKY 30yTY
KIHIEBOT0 HAYKOMICTKOI0 NPOAYKTY 31 INTYYHHM IHTEJEKTOM <> BHM3HAYeHHs W aHadi3
KaJpoBOro nmotreHuiaay ta ¢GiHaHCOBHX MOTOKIB JJs PO3B’SI3aHHS NMOCTABJIEHUX 3aBAaHb <>
BH3HAYEHHA 00’€KTa /UIl NPOBeleHHS (YHAAMEHTAJIBHUX AO0CII)KeHb <> MPOBeIeHHA
(pyHAaMEHTAJIBHUX JOCTIXKeHb <> MPOBeIeHHS NMPUKJIAAHUX NOCJTIIKeHb <> TMPOBeIEeHHA
eKCIePUMEHTATbHUX J0CTiIKeHb <> YIPOBAIKEHHSI CTBOPEHUX i HAsIBHMX HOBHUX TEXHOJIOTIi
AJIsl Pi3HUX iHAYCTPil <> BiATBOpPeHHs1 BUPOOHHUTBA <> CTBOPEHHSI FOTOBOI MpOAYKLii <>
PHHOK.

Crparerisi po3BHTKY IITYYHOro iHTeJeKTY B YKpaini mnependayae MOKIUBICTH
BHKOPHCTAHHA Pi3HUX MoJejded I MmiaxoaiB, sIKi CHPHATHMYTh CTBOPEHHI0 INPOPHBHHUX
TexHoJorii y cdepi I, 30xkpema KBaHTOBUX i Hellpomoli0HMX KoMII’'IOTepiB, cHcTeM
MAIIMHHOTO0 HABYAHHSI.

Ipuknagui Ta excnepuMeHTAJbLHI HaykoBi pgociaixkenHsi. HasBHi B Ykpaini
nianpueMcTBa chepu BHUPOOHMILTBA MOTPEOYIOTh ICTOTHOTO BiJHOBJICHHS Ta MOJEpPHI3alii.
TexHosoriuHUM piBeHb BITYU3HIHOTO BUPOOHUIITBA KOMII IOTEPHOT TEXHIKHU Ta ii eleMEeHTHOI 0a3u
3HAYHO BIJCTa€ BiJ PO3BMHEHUX KpaiH, BOJHOYAC HASBHHUI MOTEHIiaJ]l HAyKOBIIB Ta IXHIX
JOCATHEHb HAJIC)KHUM YMHOM HE 3aJliIHO. 3pOCTa€ KUIbKICTh HAyKOBIIB, sIKI O€pyTh ydacTh Y
MDKHApPOJHHUX IPOEKTaX, M0 CBIAYHTH NMPO AKTHMBHE BHUKOPHMCTAHHA IHIIMMM Jep:KaBaMH
BiTYM3HAHOr0 HayKOBOro mnoreHuianay. CrouibHI MDKHApPOJHI MPOEKTH B YKpaiHi BUHUKAIOTh
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MEPEBAXHO XAOTHYHO, 0€3 PO3TIAY iX JOIUIBHOCTI IS JAEpKaBU M 0€3 KOOpAHWHAIl 3 €TUHOTO
LEHTPY. YYacTh y TAKMX NPOEKTAX, 31e0iI1b1I0ro ApiOHNX, po3nopourye 3yCHJI HAYKOBIIIiB
Ykpainu i BiABOJIIKA€E iX Bi/l IOCTAHOBKHU Ta PO3B’SI3aHHS 3aB/JIaHb J€PKABHOI Baru.

AmHaii3 BiJOMHUX Cy4YaCHHX 3aKOPJOHHHX MPOPHBHUX TEXHOJIOTIH 1 mpoaykTiB y cdepi LI
CBITYUTH, IO JJIA iX CTBOPECHHS 3aBXIM BiIOyBayiacs KOHIICHTpAIliS KOJICKTHUBIB HAyKOBIIIB 1
0i3Hecy, BHKOPHCTOBYBajacsi CXeMa IIBUJIKOTO BIPOBA/DKCHHS HAyKOBHX pE3YyIbTaTiB ¥y
BUPOOHUIITBO 3 BUXOJA0M Ha MI>KHAPOJHUI PUHOK.

VY 3B’s3Ky 3 nuM CTpareris po3BUTKY IITYYHOTO 1HTENEKTY B YKpaiHi nepeadadae CTBOPEHHS
MEXaHI3MIB YIPOBA/DKCHHS BITUM3HSHHUX MPUKIAJHUX Ta EKCHEPUMEHTAIbHUX PO3POOOK s
MOIIYKY TPOPUBHUX TEXHOJOTIH 1 3a0e3nedeHHs BaXXIMBHX c(ep >KUTTETISUIBHOCTI JAepiKaBU
(6e3neka, 00OpoOHA, MISIBHICTH YypsAIy, KOCMOC, HayKa, OCBiTa, MEIWIIMHA, MPOMHCIIOBICTD,
TEJIEKOMYHIKallisl, CUIbChKE T'OCHOJAPCTBO TOIIO) HOBITHIMH TEXHOJOTISIMH Ta CHUCTEMaMH 3i
MTYYHUM IHTEJIEKTOM. BakKIMBUM KpPOKOM y IIbOMY HampsiMi € peamizamis Konnemniii po3BUTKY
IITYYHOTO IHTENIEKTY B YKpaiHi, cxBajeHoi po3nopsmkeHHsam KaGinery MinicTpiB Ykpainu Bix 2
rpyaus 2020 p. 3a Ne 1556 p.

Po3ain 3. META 1 3ABJAHHS CTPATEII PO3BUTKY IITYYHOI'O
IHTEJIEKTY B YKPAIHI

Metoro Ctpaterii po3BUTKY IITYYHOTO 1HTEIEKTY B YKpaiHi € CTBOPEHHS OCHOB JIJIi HOBOTO
TEXHOJIOTIYHOTO YKJIaJy, SKHM 3a0e3neunTh CTIHKUH EeKOHOMIYHMM pPO3BUTOK JepXaBH Ta
BIJIIOBITHUI PICT TOOPOOYTY 1 SKOCTI KUTTS HACENICHHs, BUBEJE YKpaiHy Ha MPOBIAHI MO3UIIT Yy
CBITI B raiy3i iHpopMaIiiHUX 1 KOMIT IOTEPHUX TEXHOJIOT1H 3aBASKH €()EKTHBHOMY BUKOPHUCTAHHIO
nepeBar i MOXJIMBOCTEH mUpoKoro BrposakeHHs LI B yci chepu CycniIbHOTO KUTTH.

JU1st TOCSITHEHHSI [TOCTABJIEHOT METH HEOOX11HO BUKOHATH TaKi 3aBJaHHS!

— 3a0e3Me4ynTH OprafizamiiiHy Ta IUIbOBY (DIHAHCOBY MIATPHUMKY HAayKOBHX JIOCIIJUKEHb Y
cdepi LI,

— 3a0e3meynT pPO3poOKYy Ta PO3BUTOK MPOTPAMHOTO 3a0e3MEeUeHHs, SKE BUKOPHUCTOBYE
texuoJrorii 1II;

— MABUIIMTH JOCTYIHICTh 1 AKICTh JAaHUX, HEOOXIMHUX i po3BUTKY TexHosorik I, 3
ypaxyBaHHSM HOPM 1 PETJIaMEHTIB 3aXUCTY JIaHHX;

— CTBOPUTH HaJiiHY KOMYHIKalUiHY 1H(PAcCTPyKTypy 3 BUKOPUCTaHHSM HasBHUX
O00YHCITIOBAJIBHUX MOTYXHOCTEH;

— TMIJBUUIMTU piBeHb 3a0e3MeueHHs BITUYM3HSHOro puHKY TexHojorii LI ksamidikoBaHnMU
KaJpamu,

— MIiJBUUIIUTHU PiBEHb IHPOPMOBAHOCTI HACEJIEHHS PO MOXJINBI chepu Bukopuctanus LII;

— 3a0e3NneyuTH 3pOCTaHHS IONUTY Ha MPOAYKTH Ta TMOCIYI'M, CTBOPEHI Ta HajaHl 3
BuKopucranasaMm LI,

— CTBOPUTH KOMIUIEKCHY CHCTEMY DPETYJIOBAaHHS CYCIIJIBHHX BIJIHOCHH, SIKI BHHUKAIOTH Y
3B’SI3KY 3 PO3BUTKOM 1 BUKOpPHCTaHHAM TexHoorii 1L

[TinroroBka 10 BUKOHAHHS MTOCTABJICHUX 3aBIaHb MOTPEOYy€ 3A1MCHEHHS TAKMX 3aXO0/I1B:

— CTBOpUTH HOPMATHUBHO-TIPABOBY 0a3y YkpaiHM, sika 3a0e3MeuuTh 3aXUCT 00 €KTIB IpaBa
IHTEJIEKTYaJIbHO1 BJIACHOCTI, 30epiraHHs i nepenavy naHux Ta iHdopmaiii 3 mpobiemMaTuKu
HII, orpuMaHuX npu 31l ICHEHHI eKOHOMIYHOI Ta HAYKOBOI JISUTBHOCTI.

— BuoxkpemuTn 0ocHOBHI eTamnu BIpoBakeHHs TexHouorii LI Ha gep>kaBHOMY piBHI.

— 3ampomoHyBaTd 0a30Bi OpraHizaiii Ta 3aKiaJd, HAyKOBO-TEXHIYHHMHM IMOTEHINAN SKHX
BIJITIOBIJJa€ MTOCTABJICHUM 3aB/IaHHSIM.

— BusHauuTH HampsMM TIATOTOBKM creliani3oBaHux KaapiB y cdepi LI Ta ominutu ix
HEOOX1THY KIJTbKICTb.

— OkpecnuTu eTanu Ta TEXHOJIOT1UHY 0a3y mpoiiecy BIpoBaxkeHHs TexHosorii 1.
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— Haparu 3aransHy OI1iHKY HE0OX1qHOTO 00cATYy (hiHaHCYBaHHS mporiecy BrpoBamxkeHHs I,
B TOMY YHCJIi MOXKJIMBUX 1HBECTULIIH Y TaTy3b.

— Po3pobutu aepkaBHY 1iJILOBY MpOTrpaMy BIIpoBakeHHs TexHosorii LI B Ykpai#i.

— CTuMyInIOBaTH 3aJy4eHHS 1HBECTHUIIHM IOpUIMYHUX 1 Pi3UYHUX OCIO Y pO3pOOKY TEXHOIOT1H
1.

— BukonyBaTM MUKIMCHHMIUTIHAPHI AOCHiAHMLBKI mpoekTH y chepi LI B pisHMX ramyssx
€KOHOMIKH.

— IlpoBoauTH MaTEHTHI JOCTIKEHHS 1 PETYIAPHO iX aKTyaJli3yBaTH.

— Po3BuBatH AoCHiTHUIIEKY IHPPACTPYKTYPY 1 3a0€3NEUUTH AOCTYI HAYKOBIIIB (IOCIIITHUKIB)
10  OOYMCIIOBAIBHUX  pecypciB, ©0a3 1 HaOOpiB  JaHHMX, 30KpeMa CTBOPUTH
3arajJbHOHAIIOHAIBHI KOPITYCH TEKCTIB Ta ayiodaiisiiB YKpaiHChKOT MOBH.

— Po3BuBatM MiKHapoJgHE CHIBpOOITHHIITBO, BKJIIOYAOYM OOMIH (axiBLUsSMH, yd4acTh
BITUM3HSAHUX (haxiBIliB y MDKHAPOJIHHX Iporpamax 1 kondepeHiisax y chepi LI

Pozain 4. CTAH PO3BUTKY COEPU HITYYHOI'O IHTEJEKTY
B YKPAIHI

Ominka TenepimHpOro crany nociimkenb y ramy3i HII B VYkpaini HeoOxigHa s
yCBiTOMJICHHSI Ta Oa4eHHs iepcrekTHB po3BuTKy L1

Huni 3acTocyBaHHs IUTYYHOTO IHTENEKTY B YKpaiHi OOMEXYEThCS MEPEBaXKHO NPUBATHUM
CEKTOPOM €KOHOMiKH, 0a3yI0UHCh Ha 3aKOPJIOHHHUX po3poOkax. Hepinko Taki po3poOKu CTBOpPEHI B
VYkpaiHi, ane mpaBa IHTEIEKTyaJdbHOI BJIACHOCTI Ha HUX HaJIEXaTh 1HO3EMHUM KOMIIaHisM. I3
KO)KHAM POKOM 3pOCTa€ PHUHOK MPOrpaMHOTO 3a0e3ledeHHs Uit JOCTIUKeHHS 1 po3poOKu
texHonorii LI, Bce Oinble mocTauyanbHUKIB MPOMOHYIOTH pi3Hi pimenns LI nns Giznecy. 3a
nanumu mMepexi LinkedIn, B Ykpaini Hapa3i HapaxoByeTbes moHaa 2000 iHCTUTYIIN Ta KOMIIaHi-
PO3pOOHMKIB TporpamMHoro 3abesnedeHHs, o crenianizyiotbes y cdepi HII. Cepen Hux
3araJbHOBH3HAaHI B ychoMy CBITI kommanii Grammarly, Reface, Ring Ukraine (SQUAD).

VY HayKOBHMX YCTaHOBAaX 1 3aKjIaJjaX BUIIOI OCBITH YKpaiHU CTBOPEHO HAYKOB1 KOJIEKTUBH, 1110
poBOAATH nociikeHHs y chepi I 1 orpumanu HU3Ky BaroMux (yHJIaMEHTaIbHUX 1 IPUKIIATHUX
HAyKOBO-TEXHIYHMX pPE3yJIbTaTiB, 30KkpeMa B IHcTuTyTi KibepHetuku im. B. M. I'mymkosa HAH
VYkpainu, B [HcTuTyTi pobsieM mtyunoro intenekty MOH Vkpainu 1 HAH Vkpaiau, B IncTuTyT!
npobnem peectpanii iHpopmanii HAH Ykpainu, B MixHapoJHOMY HayKOBO-HaBYaIbHOMY LIEHTPI
iHpopmaniiinux TexHosorid 1 cuctem HAH Vkpainm ta MOH Vkpainu, B IHcturyri npobiem
mateMaTHuHuX MauH i cucteM HAH Ykpainu, B KuiBcbkoMy HallioHaJIbHOMY YHIBEPCUTET1 IMEHI
Tapaca IlleBuenka, B HamioHnanmbHOMYy TexHIYHOMY yHiBepcuTeTi VYkpaiHu «KuiBcbkuii
NoJiTeXHIYHUHN 1HCTUTYT iMeH1 Iropst CikopchbKoro», B IHCTUTYTI MPUKIIAAHOTO CUCTEMHOT'O aHAMI3y
HAH Vxkpainu 1 MOH VYkpainu, B HantioHanbHOMY yHIBEPCUTETI OXOPOHU 310pOB’sl YKpaiHU 1MEH1
I1. JI. Illynuka, B HamioHampHOMY YHiBepcuTeTi «JIbBIBCbKa MOJITEXHIKa», B XapKiBCbKOMY
HaI[lOHAJIbLHOMY YHIBEPCHUTET1 pPaJioeNeKTpoHiKH, B HaiioHanbHOMY yHIBepcUTETI «3amopi3bka
noJiiTexHika», B OecbKOMy HalllOHAJIbHOMY HOJITEXHIYHOMY YHiBepcuTeTi, B YOpHOMOPCHKOMY
HalloHalbHOMY YHiBepcuTeTi iM. II. Morunu, B HamionaneHomy yHiBepcuTeTi «YepHIriBchbka
nojiiTexHika», B KHWiBCbKOMY HaI[lOHAaIbHOMY €KOHOMIYHOMY YHiBepcUTeTi iMeHi Baauma
l'etpmMana Ta B IHIIMX 3akiagax YKpaiHW. 3 KOKHMM POKOM B YKpaiHi 3pocTae CHOUTbHOTA
po3poOnukiB 1. [IpoBoanThcs Oarato koHpepenuii, npucesuenux 111 Ta MammmHHOMY HaBYaHHIO
(Al & Big Data Day, Al Ukraine, Mixunaponna koHdpepeniis «llITydnuii iHTeneKkT Ta
IHTENeKTyalIbHI CUCTEMHU» Ta 0araTo iHIINX).

I'oToB1 10 BIpoOBaKEHHS HU3KA PO3pO0OK JIsi 000POHHOI chepu — 11e OararoyHKIIOHATBHI
poboTu, Hacammepesa sl TOHIYKY BHOYXOBHX HPUCTPOIB, €PEKTHBHI TEXHOJIOTIi KepyBaHHS
6e3ninoTHUMHU JiTanbHuMu anaparamu (BITJIA), miaBoaHi poboTH, 30kpema:
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— TEXHOJIOTIi CHCTEM BUSIBIICHHS, pO3Mi3HaBaHHs Ta ineHTudikamii bIT1JIA, a Takox cTBOpeHHS
00pTOBOI CUCTEMH aBTOHOMHOI HaBiraiii Takux arnaparis 31 IITyYHHM IHTEJIEKTOM B YMOBax
MIEePEIIKO/] PI3HUX THITIB;

— IHTEJIeKTYyaJlbHa CUCTEMA BiJICOCIIOCTEPEKECHHS CIIEI1aTbHOTO MTPHU3HAYCHHS;

— JIOBrOCTPOKOBa IHTENIEKTyallbHa BOTHEBA CHCTEMa Yy OpOHBOBAHOMY KOpIIyCi 3
ABTOMATHU30BAHUM PO3MI3HABAHHSM 1 3HUIIICHHSIM HA3eMHHUX ITUICH;

— IHTEJIeKTyaJbHa 1IHTETPOBaHA CHCTEMa MOHITOPUHTY (hi310JOTIYHHMX MMOKA3HUKIB OpPTaHi3My
JIOJTMHYU B YMOBaX OOMOBUX JIiiA;

— TEOpeTHYHI Ta METOAWYHI 3acaad IHTEJICKTYaJIbHOTO TPOTHO3YBaHHS Ta YIPAaBIiHHS
010TEXHIYHUMHU CUCTEMaMH B PI3HUX YMOBaxX Ha OCHOBI 00Opa3HOi Ta CEHCOPHOI iHpOpMaIlii.

I3 HebaraTboX HampsMiB HAyKOBO-TEXHIYHOI MAISUTBHOCTI, Ha SKHX BITUYM3HSHA Hayka
CIPOMO’KHA TPOJEMOHCTPYBATH PE3YJIbTaTH CBITOBOTO PiBHS, Po3poOku 3a HampsiMmoMm «LITyanuit
IHTENICKT» BHUPI3HAIOTHCS CYTTEBHMHU JOCATHCHHSAMH (YHIAMEHTAJIBHOTO Ta MPHKIAJHOTO
xapakrepy. Hapasi y cBiTi cCTBOpeHO Ta BrpoBakeHo nutie GpparmentapHi po3pooku 1L, i cBiToBa
Hayka nepeOyBae Juine Ha mopo3i cTtBopeHHs mnoBHoIiHHOTO IIII. Ykpaina 3Ha4HO BifCTae Bix
MPOBITHUX JIepKaB y Temrmax i o0csrax yNmpoBAaI:KeHHSI TaKUX PO3pPOOOK, ajne Mae HeOoOXiTHHIA
noTeHIiasl (PyHIAMEHTAJbHUX 3HAHb JIJIS 3/IHCHCHHS NMPOPUBY B CTBOPEHHI IUIKOBUTO HOBUX
TexHoJorii y chepi 1L

Boanouac BiACYTHICTh HalIeKHOTO LIILOBOrO (piHAHCYBaHHSA W KOHIENTYaJlbHOrOo OadeHHS
po3Butky cdepu I mpu3BOIUTH JO PO3MOPOMICHHS PECYpPCiB, BTPAT KaJPOBOrO IOTCHITIAIY,
3pEMITOI0 /10 BIATOKY (haxiBILiB 1 MEPCHNEKTUBHUX YYEHHUX, Kl BUDKIDKAIOTH y KpaiHU 3 OLIbII
CHPUATIUBUMHU YMOBAMHU JIJIs1 HAYKOBHX JOCIIIKEHb.

Po3ain 5. CBITOBI CTAHAAPTU CO®EPU ITYYHOI'O IHTEJIEKTY

Ha cporonHi >xoHa epkaBa y CBITI HE CIIPOMO’KHA 130JIbOBAHO BiJl IHIIMX MPAIIOBATH HAJ
CTBOpeHHSIM 1 BrmpoBakeHHsM LI nume mikHapoaHe CHiBpOOITHUIITBO HAyKOBIIB 3/aTHE
3a0e3MeYnTH TPOCYBAHHS KamiTaOMICTKUX BHCOKHX TexHoyorid III. VkpaiHa sk yacTtuHa
€BPOINENCHKOT CIUIBHOTHU JepxkaB 1 wieH CrienialbHOro KOMITeTY 31 IITy4YHOro iHTeneKkTy npu Pasi
€Bpornn Mae opieHTyBatHcs mepin 3a Bce Ha cranmaptd HATO, €C, Pagu €Bponu Ta iHIIHX
3arajlbHO€BPONEHChKUX 1HCTUTYLIH oo 1.

Crparerias HATO mono mry4Horo intesnexkTy, npuiinsara B :k0BTHi 2021 poky 3 MeTo10
npuckoputu BrnposajkeHHs LI, tpakrye Il sik MOKINBICTD JOCATHEHHS TEXHOJIOTTYHOI
nepeBaru, ajie BOJHOYAC i sIK /IZKepeJsio 3arpo3, i CTaBUTH Taki WiJi:

— crBopeHHs an1 HATO Ta COrO3HMKIB OCHOBU JJIsi MOJAHHS TNPHUKIALY Ta 3a0XO0UYEHHS
BIJIOBIAAJILHOCTI B X011 pO3BUTKY Ta Bukopuctanus LI ns O0e3nexu ta 000poHwy;

— TIPUCKOPEHHS Ta aKTHBHE MPOCyBaHHs BripoBaykeHHs LI;

— 3axucT 1 MoHiTopuHr TexHosorid IIII Ta iHHOBaWIMHMX MOXJIMBOCTEH 3 ypaxyBaHHIM
MIpKyBaHb TOJITUKA O€3MeKH, TaKuX SAK MPaKTUYHE 3acTocyBaHHs [IpuHUMIIIB
BIJIMOB1TAJTIHOTO BUKOPUCTAHHS;

— BUSBIJIEHHS Ta 3aXMCT BiJ 3arpo3 3J1I0BMUCHOT0 BHUKopucTaHHs L1

VY MmaiibyTHhOMYy AJIbSIHC HamaraTUMETbCsl y B3aeMocyMicHMM cmoci0 interpyBatu I s

HiATPUMKH CBOIX KJIFOUOBHUX 3aBJIaHb.

VY noxymenTi chopmynsoBano Taki [lpuHuunu Bignosinaasnoro Bukopucranus HII.

1. 3axonnicms: 3acrocynxu 1111 GynyTh po3pOOIATHCS Ta BAKOPUCTOBYBATUCS BiAMOBIAHO JI0
HAI[IOHAIBHOTO Ta MDKHApPOJHOTO IpaBa, BKIJIIOYAIOYM, 3a HEOOXIJHOCTI, MDKHApoOaHE
ryMaHITapHe MpaBo Ta 3aKOHOJIaBCTBO 111010 MPaB JIOANHH.

2. Bionogioanvuicmv i niozeimnicmu: 3actocynku Il  6yayte po3pobnsThcs Ta
BUKOPHUCTOBYBATHUCS 3 HAJIEKHUM CTYIIEHEM PO3CYJIMBOCTI Ta 00EPEHKHOCTI.
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Hoacuweanicme i eiocmexcysanicmp: mnporpamu Il OyayTe mOSICHIOBaHMMH Ta
MIPO30PUMH, 30KpeMa 3aBSKH BUKOPUCTAHHIO METOJIOJIOT1, KEPeI 1 MPOLEAyp OTJISTY .

Haoiiinicms: nonatku 1111 MaTUMyTh KOHKPETHI, YITKO BU3HAYCHI BapiaHTH BUKOPUCTAHHSI.
besneka, 3axucT AaHUX 1 HAAIMHICTh TAKMX MOXIJIMBOCTEH OyAyTh MiUIATaTH MEpeBIpIli Ta
rapasrii.

Kepoeanicmu: niporpamu 1 maroTh po3po0usaTrcs Ta BUKOPUCTOBYBATHUCS BiJIMIOBIAHO 10
nependadeHnx (QyHKIiA, 3a0e3medyBaTH HANEKHY B3AEMOJII0 JIOAWHH Ta MAIIMHHU 1
3IaTHICTh BHSIBJISATH HeEMepen0adeHi HACTHIAKA M YHHKATH 1X, @ TaKOXK 3JIaTHICTh Y)KHBATH
3aX0/IH, SKIIO Il CHCTEMH TOYHYTh MIOBOJUTHCS Herepe10adyBaHo.

3Huxscenna ynepeoxcenocmi: POOUTUMYTHCS aAKTHBHI KPOKM IMOJ0  MiHIMI3aIlii
yIIepeHKEHOCTI MpH po3poOIli Ta 3acTocyBaHHI mpukiagHux texHosorid HII, a Takox y
MacuBax JJaHUX.

Pexomenpanii Pagu €Bpornu 3 mwmrans 1T Bim 22 TtpaBus 2019 poky (OECD Legal

Instruments) BcTaHOBIIOIOTH MPHHIKIH AisIbHOCTI 3 po3BuTKy LI,

[HKTIO3UBHUM PICT, CTIMKWHA PO3BUTOK 1 3arajbHUNl 100poOyT. Byab-sfika IisIbHICTD 3
po3Butky Il Mae crnpusTd MOMONAHHIO EKOHOMIYHOI, COIIAIBbHOI Ta IHIIUX BHUJIIB
HEPIBHOCTI, 3aXUCTY HABKOJHUIIHBOTO CEPEIOBHINA, CTAJIOMY PO3BUTKY Ta IIiJIBUIICHHIO
T00pOOYTY 1 IKOCTI KHUTTSI HACCTICHHSI.

JIroquHONEHTPHUYHI I[IHHOCTI Ta 4YecHicTh. IIpomec posputky LI mycuth 3abe3neuyBaTh
BEPXOBEHCTBO TIpaBa, JEMOKPATHUYHI IIHHOCTI Ta MpaBa JIOAWHU, B TOMY YHCII MPaBO Ha
MpaIo, 3axXUCT MPUBATHOI iH(OpMAaIlii, YECHICTh, CYCIUIbHY CIPaBEIJIUBICTh, a TaKOX
HaJaBaTH TPOMAJSHAM MOXIJIMBICTH OTPUMYBATH 3HAaHHS W HAOyBaTH HAaBHYKH IS
yCHINIHOI aanTarii 10 BupoBapKkeHHs TexHosorii 11

[Tpo3opicte 1 3po3yMminicTe. Po3poOnmku Il maroTh OyTH BIAKPUTHMH Ta TOTOBUMH
MOSICHUTH 3MICT BJIACHUX PO3POOOK, CIIPUATH MOAOJIAHHIO CTPaxiB JIOJEH CTOCOBHO HOBUX
TEXHOJIOTIH.

besneka ta mazgiiiHicTe. Cucremu LI maroTe OyTn Oe3nmeYHMMM Ta HAAIMHUMHU MPOTATOM
YChOTO JKUTTEBOTO IUKITy. OcoOu Ta oprasizaiii, o 3aiMarThest po3ButkoM LI, mMaroTh
3a0e3MeynuTH HAlIHHUN PU3HK-MEHEIKMEHT 1 KOHTPOIIb KOXHOTO €Tamy >KUTTEBOTO LUKITY
texuosorii I, anami3z ixHpo1 cTabnbHOCTI Ta O6e3neyHocti. Kpim Toro, cucrtemu Ha 0asi
Il He mMOBHMHHI MaTH MOKJIHMBOCTEH 3YMHUCHOTO 3amoOisHHA IOKOAM TpoMaasHaM i
IOpUANYHUM oco0aM. Ycl pU3MKM BHHHMKHEHHSI HEraTHBHUX HACHIIKIB BUKOPUCTaHHS
texHosoriii 111 moBuHHI OyTH MiHIMI30BaHI.

3BiTHICTh. Bcel croponm, mo 6epyrh ydactb y po3BUTKY TexHosoriii I, moBunni Oytu
Mi3BITHUMHU CYCIUTECTBY CTOCOBHO BUKOHAHHS 3a3HAYCHUX MPHUHIIUIIIB.

[imicHicTh iHHOBamiitHOrO nMKITY. CTOpPOHH MYCSTh 3a0e3leuyBaTH TICHY B3a€EMO/IIIO0
HAYKOBUX JIOCIIJKEHb 1 po3po6ok B obumacTi LI 3 peanbHUM CEKTOPOM €KOHOMIKH.
Texnosnoriuna He3asexHictb. /lepkaBa moBuHHa 3a0e3ne4UTH HeOOXiIHUH piBeHb
HE3aJIeKHOCTI KpaiHM B cdepi IMTYYHOro iHTeJIeKTy, 30KpeMa 3a [0IOMOIOI0
NMepeBaKHOr0 BUKOPHMCTAHHS HANIOHAJLHUX TEXHOJIOTiIH i TEXHOJOriYHMX pillleHb,
po3pod.ienux Ha ocHosi HII.

Ha I'enepanbhiit konpepenuii FOHECKO 21 nuctonana 2021 poky 193 kpainu, BKIItouarouu

VYkpaiHy, yXBaJauau ri00albH1 €TUYHI CTaHapTH JUIS IITYYHOT'O 1HTENEKTY, Kl BUIUISIOTh YOTUPU
OCHOBHI HampsiMH peryntoBanHs noseainku LI

3aXHCT JaHUX;

colliaabHa OIlIHKA Ta MacOBE CIIOCTEPEIKEHHSI;
KOHTPOJIb;

3aXUCT HABKOJIUITHHOTO CEPEIOBUIIIA.

Y IOHECKO ouikytoTh, 10 LI CTaHAAPTH CIOPUATUMYTh €(PEKTHBHOMY BHUKOPUCTAHHIO

nepeBar MAaIIMHHUX aJrOPUTMIB 1 BOAHOYAC 3HU3ATH PHU3UKH, IOB’A3aHI 3 MPO3OPICTIO Ta
KOH(D1IEHIIITHICTIO.
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VY Crparerii po3BUTKY IITYYHOTO IHTEJIEKTY B YKpaiHl BpaxoBaHO Ta OyJe 3aCTOCOBAHO
cBiToBi crangaptu L1

Po3ain 6. CUCTEMA YIIPABJIIHHA PO3BUTKOM
IITYYHOI'O IHTEJIEKTY B YKPAIHI

VYemimea peanizaniss CTpaTerii po3BUTKY INTYYHOTO IHTENEKTY B YKpaiHi moTpedye
HAQJIEXKHOT'O YIPaBJIIHHSA HAYKOBUMH M TEXHIYHMMH IIPOLIECAMH, [IOB’A3aHUMHU 3 JIOCIIPKEHHSIMHU Ta
BrpoBakeHHsAM 111, HeoOXimHO CTBOPUTH HOPMATHBHO-TIPABOBY 0a3y MO0 PO3BHUTKY Ta
BIIPOBA/I’)KEHHsI IUTYYHOI'O 1HTENIEKTY, fKa BIJIIOBIJA€ CBITOBUM CTaHJApTaM, a TaKOX CTaHAApTaM
HATO, i rapmonizoBana 3 HopMamH KpaiH, ae TexHosorii Il akTMBHO 3acTOCOBYIOTBCS Ta
MOCTIHHO PO3BUBAIOTHCA. [10TpiOHO MPHUITHATH OKpeMuid 3aKoH «I[Ipo MTYyYHMI THTEIEKT», a TAKOXK
BIJIMOBIIHI TTOCTAHOBH OPraHiB BUKOHABYOI B, MiA3aKOHHI aKTH Ta IHCTPYKIIi1, IPUETHATHCS JI0
B)K€ HAsSBHUX MDKHApOJHHMX JIOTOBOPIB 1 KOHBEHIIH, IHILIIOBATH CKJIMKAHHS MDKHAPOIHUX
koH(pepenii ad hoc st BupieHHs MUTaHb KOAUDIKAIIT ITYYHOTO 1HTEIEKTY.

BukonaBuuii opran cucremu yrpaBiiHHS Ta perymoBanHs I B VYkpaini mnoBuHeH
3abe3neuyBaTu CTIMKUA po3BUTOK TexHosorii I, epexTuBHMII KOHTPOIb HAJI HUMH, a HOTO
JISUTBHICTh MA€ IPYHTYBATHUCS Ha 0a30BUX €THUHUX HOPMAX 1 MPUHLMNAX!

— mpioputer n00poOyTy mroaMHU (Meta 3abe3meyeHHs 00poOyTy JIOAMHU TOBHHHA
NepeBakaTu HaJl IHIIUMH LUISIMU PO3pOOKH Ta 3acTocyBaHHs cuctem LII);

— 3a00poHa Ha 3amoOisHHA mKoAX 3 iHimiatTuBu cuctem I (3a 3aranbHUM MpaBHIIOM, CIiX
oOMexxyBaTH pO3poOKy Ta 3actocyBaHHs cucrem IlI, 3gatHuX wHigecPsIMOBaHO
3aIo/1if0BaTH OYIb-SIKY LIKOTY JIFOJINHI);

—  IMJKOHTPOJIBHICTH JIIOJIMHI (TI€EF0 MIpOI0, SIKOIO II€ MOKJIMBO 3 ypaxyBaHHSM HEOOXiTHOTO
CTymeHs: aBTOHOMHOCTI cucteM LIII);

— TIPOEKTOBaHA BiJNOBITHICTH 3akoHaM (3actocyBaHHs cucteM LI He MOBUHHO CBigOMO ISt
PO3pOOHUKA MPU3BOAUTH 10 OPYIIEHHS IPAaBOBUX HOPM);

— TpoekTOBaHa Oe3meka maHux (mpu po3podOmi cuctem LI moBuHEH 3abe3meuyBaTHCs
JIOCTAaTHIN piBEHb OCOOMCTOI Ta rPOMAJICEKOT OE3TEKH).

Jlna peanizanii crparerii po3BUTKY IITYYHOTO 1HTENEKTY B YKpaiHi HEOOX1JIHO 3alpoBaJUTU
MEXaHI3MU MIITPUMKU (DYHIaMEHTAJbHUX HAYKOBO-IOCHIAHUX Ta MPHUKIAJHUX pPO3pO0OK 1
BripoBakeHHs LIl y BupoOHMUITBO TOBapiB 1 HaJaHHsS MOCHyr, 30kpeMa crtBoputu Komirer 3
NUTaHb PO3BUTKY TAa BIPOBAKEHHS IUTYYHOro iHTesekTy npu KaGineri MinicTpiB YkpaiHu.

3aranbHe KepIBHULTBO 11070 pearnizauii CtpaTerii po3BUTKY HITYYHOI'O 1HTENEKTY B YKpaiHi
noBuHeH 3iiiicHioBatu KabGiner MinicTpiB Ykpainu, a koopauHaniio — Komirer 3 nuranb
PO3BMTKY Ta BIPOBAKeHHs IITYYHOro iHTeaekty. HaykoBuil cympoBin peanizauii Crpaterii
PO3BHUTKY IITYYHOI'O IHTEJEKTY B YKpaiHi Mae 3/iiiCHIOBaTH CTBOpeHUH Ha 6a3i [HcTuTyTy nmpobiem
mry4ydoro iHTesnekty MOH Vkpainu 1 HAH Vkpainn HaykoBuii meHTp IITY4YHOIO iHTeJeKTy
(HIT [HI).

Jlo 2030 poky NOBHHHA 3ampaiioBaTh THyYKa CHCTeMAa HOPMATHBHO-NPABOBOr0 Ta
eTHYHOro peryaoBaHHs B cepi LI, ska, 30kpema, rapanTyBatume Oe3leKy HaceleHHs 1 Oyne
CHpsSIMOBaHa Ha CTUMYJIIOBaHHS PO3BUTKY TeXHOJIOTH 1 cuctem LI

Po3aia 7. IITYYHUHU IHTEJEKT Y IPIOPUTETHUX COPEPAX
PO3BUTKY YKPATHUA

7.1. ITtyynuii inTenekT y cepi 0e3nexu Ta 000poHU YKpaiHu
[Ipioputetne micue B CtpaTerii po3BUTKY IITYYHOIO IHTENEKTY B YKpaiHi 3aiiMae Hampsm

po3poOKK Ta BHpoBa/pKeHHA nepenoBux TexHojorid LI y cdepy Oesmexkn Ta 006OpoHH 3
ypaxyBaHHsM nosioxkeHb Crtparterii HATO mono mry4yHoro intenekry, Ykasy I[lpesuaenra
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Ykpainu Bix 25 0epe3ns 2021 poky 3a Nel21 «IIpo Ctpareriio BO€HHOI 0e3neKH YKpaiHu» Ta
Crparerii po3BHTKY 00OPOHHO-IIPOMHCJIOBOI0 KOMILUIEKCY YKpaiHM, 30KpeMa B CHCTEMU
yIpaBIiHHA BICbKaMU Ta JIOTICTUKM B MUPHUM yac 1 B IepioJl BOEHHOTro craHy. Lle 103BonuTh yxe
B NIOYATKOBUH MepioJ] BUPIIINUTHU CKIIJHI Oe3MEeKOBI Ta 000POHHI 3aBIaHHS JICPKABH.

Peanmizamiss Crtparerii po3BUTKY INTYYHOTO IHTEICKTY B YKpaiHi JO3BOJIMTH IIHPOKO
BrpoBaautu texnosorii LI y cdepy oboponu i OGe3mexu i crane KaramizaTopoM e(pEeKTHBHOTO
PO3BUTKY OOOPOHHO-IIPOMMCIIOBOTO KOMIUIEKCY HAIIOI A€PKaBU.

Texnonorii LI 6yzxe 3acTocoBano AJs MIATPUMKH MPUUHATTS PIlICHb y MPOLEC] MirOTOBKU
CTpaTeTiYHUX oOlepaliid 1 TaKTUYHUX OOWOBHMX Jii; Yy CHCTeMax YIPaBIiHHSI Ta KepyBaHHS
BHCOKOTOYHOIO Ta KOCMIYHOIO 30pO€r0, MiIBOJHUMH, HA3EMHUMH Ta MOBITPSHUMHU O€3MIJIOTHUMU
armapaTtaMu, po3BiJyBaJbHUMHU U yJapHUMHU CUCTEMaMM; JJIsl aHAJI3y CYIMYTHHUKOBHMX 300pakeHb 1
Ki0ep3axucTy; A aBTOMAaTH3aIlil TPYIOMICTKHUX orepauiid y OyAiBHULITBI BiiiChKOBUX 1H)KEHEPHHUX
CIIOPYI.

B indopmaniitnomy Ta kibepHernunomy mnpoctopi LI 3HauHO pO3MIMPIOE MOMXKIMBOCTI
HAKONHWYECHHS 1 ONpaIlOBaHHsS JaHMX, a TAKOX CTBOPEHHs arperoBaHux JaHuX. IIpu BHKOHaHHI
PO3BiTyBAILHUX OMEPAIIiii 11e JABATUME CHHEPTETUYHUN e(eKT.

BonHouac MycuMMO BpaxoByBaTM BHKIMKM Ta 3arpo3d, I[OB’si3aHi 3 PpyHHIBHUMH
moxmBocTasmMu LI, mo sBnse coboro rnobanbHy HeOe3meKy. Y [bOMY CEHCI BaXKJIMBHUM
0€3MeKOBUM HAIIPSIMOM MaroTh cTaTH po3poOku cuctem LI mis npoTuaii BUCOKOIHTENEKTyalbHIN
30poi MPOTUBHUKA, MPOBEICHHS J0CHikeHb 3 Oe3neku IIII. J[ns mporo Oyme CTBOPEHO BiANOBIIHI
HayKOBO-JIOCTIAHI opraHizarii. Takox HeoOXiqHO po3pOoOUTH i BIPOBAJIUTH HOPMATHBHO-TIPABOBI
JTOKYMEHTH, sIKi peryinoroTh Bukopuctans LI monBiiHOro mpu3HaYeHHS.

HeoOximno BripoBamkyBatu Meroau i texuosorii I y chepy kibepOe3neku aep:kaBu, 1moo
3a0e3MeUnTH CBO€YACHE 3amoOiraHHs Ta eQeKTHBHE CTPUMYBAaHHS BHKJIWKIB 1 3arpos, sKi
BHHHUKAIOTh Yy KiOeprnpocTopi, 3a0e3meyuTd epeKTUBHY OOpoThOy 3 KiOEp3JOYMHHICTIO Ta
KibepTepopu3MoM, 3aBYacCHO 3a0e3MeUYUTH pPO3BiAyBaJbHY Ta KOHTPPO3BIAYBAIBHY isIBHICTH
BIJIMOBITHUX JCP)KaBHHUX CITYXkKO.

BaxmuBum Hanpsmom ympoBajkenHs LI B oOoponniii cdepi € BHKOpHCTaHHS
IHTENEKTYaIbHUX MOOLIBHHUX CHUCTEM 3 METOI0 IePEeBaHTAXKUTH iX pecypciB. CTBOPEHHS TaKHX
IHTENIEKTyaIbHUX MOOUTBHUX CHCTEM BIJAINOBIJAa€ CBITOBMM TpEHJIAM, BIJOMHM IIiJl Ha3BaMu
«Mo3aiuHi BiifHM» Ta «baraTooMeHHi omepauii». 3 ypaXyBaHHSIM HOLIMPEHHsS Ta HApOIIyBaHHS
CIPOMO’KHOCTEH KOCMIYHOI 30p0oi BUHMKA€E HarajbHa NoTpeda BIPOBAKEHHSI METO/I1B 1 TEXHOJIOT1H
HII y BiTum3HsAHIN KocMiuHil iHAYCcTpii. CTBOPEHHS OKPeMHMH KPaiHAMU KOCMIiYHMX BilicbK i
PO3MillleHHSI B KOCMiYHOMY HNPOCTOpi Jia3epHoi 30poi HeBiIBOPOTHO noTpeldye opraxizaunii
NPOTHAIl Ta NPUHHATTA MUTTEBHUX pillleHb, B 0cHOBI sikux Oyxe III.

HayxoBisiM HeoOXiHO y HaWKOpOTHIl TepMIHM c(OpPMYBAaTH KOHLENTYyajdbHI MIAXOAU Ta
0ayeHHs Ji€BUX pilleHb 1010 3actocyBaHHs LI juist 3a1ficHeHHST MOHITOPHHTY Ta OINpallOBaHHS
aCTPOHOMIYHUX JaHUX, CTBOPEHHS 1HTEJIEKTYaJIbHUX CHCTEM HaBiraii Ta aJleKBaTHUX 0OOpOHHHX
CHCTEM BIUIMBY Ha CaMOKEpOBaHI KOCMIYHI arnapatd, aBTOHOMHI KOCMIUHI 30H/H, 1HTEIEKTyallbH1
CUCTEMHM aBTOMAaTHYHOI'O KEPYBaHHS pakeTaMH, PO3yMHI IHTep(EeHCH MIJIOTOBAaHUX KOCMIYHUX
kopabuiB. Lle nonomoxxe Ykpaini 30epertu i 3MILIHUTH CBiM cTaTyc KOCMI4HOT JIepKaBH.

AKTyaJIbHUM € TaKO0K YNPOBA/KeHHsI IITYYHOr0 iHTeJEeKTY B MOOiIbHI cucreMmw,
30KkpeMa B 0e3MUIOTHI JiTajbHI amapaTH, Ha3eMHi Ta miaBOAHI po0oTw aJasi GOpOTHOM 3
JiTAJILHUMH anapaTaMi, MiIBOIHMUMH il HAJIBOIHMMH YOBHAMHM NPOTHUBHHKA. Buxomsum 3i
cdep 3acTOCyBaHHS, OCHOBHMMHU HampsMaMH BIPOBA/DKEHHS IITYYHOIO IHTEJIEKTY B MOOLIbHI
cucreMu, A0 skux Hanexarb 1 BIUJIA, cmig BuU3HaTH MamuHHE (30Kpema riinOOKe) HaBYaHHS,
KOMIT'IOTepHUI 3ip 1 pO3Mi3HaBaHHS 00pa3iB, aHA3 BEIMKHUX JaHUX, PO3Mi3HaBaHHS MOBIIEHHS,
CTIMKI cHCTEeMU 3B’S3KYy, MYJIbTHAr€HTHI TE€XHOJIOT1 YIpaBIIiHHS Ta OpraHizaiii poiB aBTOHOMHHX
poOOoTiB.
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7.2. lITyyHuii iHTeJeKT y HAYKOBIii AislJILHOCTI Ta OCBITI

HamionanbHa crparterisi po3BUTKY IITYYHOTO iHTENEKTY B YKpaiHi mependadae pO3BHTOK
ocHoBHUX HarpsiMiB Il K okpemMHX HayKOBUX HANpsMIiB: HEYITKI MHOKMHHM Ta HEYITKA JIOTIKa,
IITY4YHI HEWPOHHI Mepexi, riOpuaHi HEHPOHEUiTKI Ta HEeYiTKO HEHpOHHI Mepexi, OioiHCIipoBaHi
METaeBPUCTUYHI aJITOPUTMHU ONTUMI3aIli (€BOMIOIINHI Ta MYJbTHAr€HTHI aJTOPUTMH, aITOPUTMH,
O IMITYIOTh (i3UYHI Ta IHIIN MPOLECH), KOMITI' IOTEPHHN 3ip, OMPAIOBAaHHA MPUPOJHOI MOBHU
(MamIMHHUE TIepeKyIaj], PO3Mi3HaBaHHS Ta CMHTE3 MOBJICHHS, 1ICHTH}IKAIlil MOBH, PE3IOMYBaHHSI,
pO3Mi3HaBaHHS IMEHOBAaHMX OO0’ €KTiB, aHaJi3 eMOLIHHOro 3abapBieHHs Towlo), OloiHdopmaTHKa,
MaliuHHe HaB4YaHHs 1 noaiOne. IlepenbadyeHo BrpoBakeHHS MeToAiB 1 TexHosorik I B iHmmx
cepax HayKh Ta OCBITH, a TaKOX PO3BUTOK MDKIMUCHHUIUTIHAPHUX JOCTIPKEHb HA IEPEeTHHI
IITYYHOTO IHTEJIEKTY Ta IHIIHNX Taly3eil HayKH.

[TnanyeTbcsi BIPOBAPKEHHS HABYAIBHUX IUCHMILIIH, siKi Oynyts BuBuatu LI Ha pizHuX
eTamax OCBITH, a caMe. B CepeIHIN MIKOJI, MPodeCiiHO-TEXHIYHUX 3aKJIa/laX, BUIIUX HaBYAIbHUX
3aKJIa/1ax.

byne posmupeno, yHi)IKOBaHO 1 CHCTEMAaTH30BAaHO MEPEKY HABYAIBHUX IIEHTPIB,
CTIPSIMOBAHUX Ha MiATOTOBKY BHCOKOKBai(hiKOBaHMX KaipiB il YKpaiHu y cdepi mTydHOrO
IHTEJIEKTY.

7.3. lITy4yHuii iHTeJIEKT Y MeTUIIUHI

VYV memmuHiii ramy3i Crparteriss po3BHTKY IITYYHOTO IHTENIEKTy B YKpaiHi mependadae
BUKOHAHHS 3aXOJiB, CIPSIMOBAaHMX Ha IMIJIBUIIEHHS SKOCTI Ta TPUBAJIOCTI JKUTTS T'POMAISH
VYkpainu, 30kpema:

— cTBOpeHH: 3a ponomoroto 1 HalioHaIbHOT cCCTeMH KOHCYIbTYBaHHS KUTENIB YKpaiHu 3a
aJIPECOI0 MPOKUBAHHS, 10 3aCHOBAHE HA aHAI31 IITYYHUM IHTEICKTOM KIIIHIYHUX, TCHHHX 1
MOBEIHKOBHX JIaHUX;

— ¢opmyBanHs Ha ocHOBiI TexHosoriii Il 3arampHOJEpKaBHOI €NEKTPOHHOI mIaTGopmu
OXOpPOHHU 3JI0pOB’s, sKa 3a0e3neuye 30epiraHHs, LUIbOBE BHUKOPHCTaHHS Ta 3aXHCT
MepcoHi(pIKOBaHUX JaHMX MIOAO 3/I0pOB’S T'POMAJsSH Ha MICLEBOMY, PETIOHAJIBHOMY Ta
HaI[lOHAJILHOMY PiBHSIX;

— ympoBajkeHHs TexHojoridi IIII mpu cTBOpeHHI MPOrpEeCHBHUX CHUCTEM CBOEYACHOT
1i701000B0O1  MEAMYHOI iarHOCTUKH (BIPTyaJIbHUX KOHCYJIBTAHTIB, KiOEPHETUYHHX
eKCIIEePTiB TOIIIO);

— crtBopeHHs 3a jgomnomororo Il curyaniiHOro HamiOHaJBHOIO LEHTPY aHai3zy
eM11eMI0JIOTTYHHUX CUTYallil, 3aCTOCYBaHHSI HEMpOMEpEeKEBUX 1 HEMPOHEUITKUX TEXHOJIOTIN
JUIs. MOHITOPUHTY, MOJIEITIOBAHHS Ta IPOTHO3YBAaHHS TAKMX CUTYallii;

— 3a0e3Ne4yeHHs KOTHITMBHOI TapMoOHi3alii B CiMeHHIM MenuinuHi (B cHCTeMi «IiKap —
MaIfenT);

— nuBepcu@ikalis MEIUIUMHM B KOHTPOJIBbOBAHY IUTYYHHM IHTEJIEKTOM IIHPIIY COLIAIbHY
chepy, siKa BUKOPUCTOBYE BCl (OPMHU JaHUX MPO 3/0pOB’S, BKIKOYAIOUU TE€HOMIKY,
MeTajJaHi, eJIeKTPOHHI MeAWYHI KapTKH Ta OloMeTpito i 3a0e3NedyeHHs 3/10pOB’s
HACEJICHHS,

—  YOPOB/DKEHHS IHCTPYMEHTIB B3aeMOii 3 maiientamu Ha ocHoBi LI (uat-6oTH, MOOLNBHI
MPUCTPOI TOIIIO);

— HaBYaHHS MAIi€EHTIB IIOAO NPHUHHATTSA MOIHPOPMOBAHMX PIllleHb, CAMOKOHTPONIO CTaHY
310pOB’sl Ta nMpodiaakTuku 3a qomomororo 11,

— nmpiopuTe3anis (paHXXyBaHHS) TpyH NAali€HTIB 32 PU3UKAMH 1 BEJEHHS IPOAKTUBHOIO
BTpY4aHHS 3a gonomororo texHosorii 1I;

— JIOCHI/DKEHHsSI COLIaJIbHUX JETEPMIHAHT OXOPOHHM 3I0pOB’S Ta YHPABIiHHS 370pPOB’ M
HaceJIeHHs 3a JonoMororo texHosnorii 1L
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7.4. IIITy4HHUil iHTEJIEKT Y IPOMHUCJIOBOCTI TA eHepreTHii

VY cdepi nmpomucioBocti Ta eHepreTuku CTpaTeris po3BUTKY IITYYHOTO 1HTENEKTY B YKpaiHi
nepeadayae:

— BIOPOBaKCHHS mepenoBux texHoiyorid I mist cTBOpeHHS MOBHICTIO aBTOMATH30BAHHX
MIPOMUCIIOBUX MiANPUEMCTB;

— 3acrocyBanHs Il B HEYITKHMX EKCHEPTHUX CUCTEMAaxX i CHCTEMax MIATPUMKH TPUHHSATTS
pilIeHb JUIsl KEpyBaHHS MIANPUEMCTBOM Ha CTPATETiYHOMY i TAKTHUHOMY PIBHSX;

— 3acrocyBanHs Il B HeliponogiOHHMX 1 HEWPOHEUITKUX MPHUCTPOSAX 1 MiICHUCTEMax st
KepyBaHHs By3JlaMU Ta arperaTamH IMiJANpUEMCTBA Ha BUKOHABYOMY PiBHI;

— 3actocyBaHHs TexHonorid I s po3s’s3aHHs 3aBaaHb aHai3y iH(oOpMalii, MIaHyBaHH,
MIPOTHO3YBAHHS II0JI0 CTBOPEHHSI CTPATETii eHeproOe3neKku JepKaBH;

— TMpPOrHO3YBaHHS, IIOCTIHHA  JIarHOCTHKA  KPUTHYHO  BAXJIMBUX  HECIPABHOCTEH,
po3mi3HaBaHHs Je(EeKTiB, 3am00iraHHs PanToOBOMY BHXOAY OOJIAJJHAHHS 3 Jaly MUIIXOM
JIarHOCTHKHU B MPOLIECI eKCIUTyaTallii, IpeJuKaTUBHE TEXHIYHE OOCIYroByBaHHS i PEMOHT
o0JIaTHaHHS Ta MPOTHO3YBAaHHS HOTO Pecypcy;

—  ONTUMI3AIlII0 PEKUMIB pOOOTH 00JIaTHAHHS 1 TEXHOJOTTYHHUX ITPOIIECIB;

— THYYKE YIPaBIiHHS €HEPTrOCTIOKUBAHHSM JIJIS TT1BUIICHHS HEProeEeKTUBHOCTI;

— TPOTHO3YBaHHS BiIMOB OOJaJHAHHSA, ONTHMI3allil0 IJIAHYBAHHS MOCTaBOK, BUPOOHHUYUX
MIPOIIECIB 1 MPUHHATTS (DIHAHCOBUX PIllICHB;

— BH3HAYCHHS TEXHOJIOTIYHUX MNPIOPUTETIB JOCHIIKEHb 3 YPaXyBaHHSAM O0OMEKEHOIo
pecypcy — 30KpemMa THUX, sKi HE NMOTpeOyIOTh 3HAYHMX iHBECTHIiH, JAr0YM MPU LBOMY
3HaYHy KOHKYPEHTHY IepeBary Ha CBITOBUX pHHKaxX uepe3 Macoe Bukopuctanusa LI i
QITOPUTMIB MAIlIMHHOTO HABYAHHS.

Po6otu na 6a3i LI mMoxyTh mpairoBatu Ha BUpoOHUYIH niHii 6e3nepepsHo. [linmpuemcraa
MOXXYTh PO3IIMPUTH CBOi BUPOOHWYI MOJMJIMBOCTI 3aBISKMA IJIBUINEHIA IHTEHCHUBHOCTI
BHPOOHUIITBA.

30inpmenass kommoHeHTiB LI y BuHpoOHMYMX Tmporiecax O3Ha4a€ MEHINY KUIBKICTb
MpAaIiBHUKIB, SKi BUKOHYIOTh HEOE3MeuHy, ILIKIIJINBY Ta CTPECOBY pOOOTY, IIO0 MPHU3BEIE [0
3HMKEHHS KUTBKOCTI HEIIaCHUX BMITQJKIB 1 HETaTUBHOTO BIUIUBY Ha 3JI0POB’Sl, a OTXKE MIJBUIIUTD
0e3nexky ekcruryatanii. Il Takox BigKpUBa€e MUPOKI MOXKIMBOCTI ISl PO3BIIKM KOPHCHHUX
KOTIAJIMH, OCKIJTBKH MIAMPUEMCTBAM Ta KOMIIAHIAM O1IbIlIe HE JOBEACTHCS PU3UKYBATH JIFOJACHKUM
KUTTSIM.

7.5. llITyyHuii iHTeJIeKT y TeJleKOMYHIiKaliifHiil ramxysi

Crparteris pO3BUTKY IITYYHOTO IHTENEKTy B VYKpaiHi mnepeadayae Taki 3axOAu II0JI0
BripoBakeHHs L1 B TenekomyHikamiiiHii ramysi:

—  PO3BHUTOK iH(pACTPYKTypu MOOUTEHOTO 3B’s3Ky (5G, 10T, 6G, nepudepiiHnx oO0UHCICHB
(Edge computing)), amxe came HasiBHICTb iHQPACTPYKTYPHHX pIllleHb CTBOPIOE MOTEHIHHI
MOKJIMBOCT1 JUISl TOSIBU Ta PO3BUTKY IHHOBAIM (K NpUKIAL — CYYacCHMHM pO3BUTOK
HEMPOHHHUX MEPEX 1 TEXHOJIOT1H KOMIT IOTEPHOTO 30py Ta po3Mi3HaBaHHS 00pas3iB);

— ynpoBamkenHs LI y mpouec BupilieHHS KJIACUYHUX 3aBAaHb JJIs MOOUIBHUX OIEpaTopiB
(momepemkeHHs BIATOKY aOOHEHTIB, (opMyBaHHS THYUYKHX Tapu(HUX TIUIAHIB JUIs
a0OHEHTIB, BUSBIICHHS MIAXPaCHKUX JT1H 3JIOBMUCHHUKIB TOIIIO);

— crTBOpeHHs 1 BopoBamkeHHs cuctem LI g reorapreryBaHHS Ta BHU3HA4YCHHS
ONTUMAJIFHOTO MICII€3HAXO/DKEHHST HOBHMX TOYOK MPOAAXiB, aHali3y Ta BUSBJICHHS
3aKOHOMIPHOCTEH y NEBHOMY L1IJIbOBOMY CETMEHTI, BUPOOJIEHHS pejeBaHTHUX IPOMO3UIIIi
HOBHMM KJIIEHTaM TOILIO).
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dopMyBaHHsS MacHBY 3HEOCOOJEHUX 1 yCepeIHEHUX TeOoJaHUX KOPUCTYBayiB MOOITHLHOTO
3B’A3KYy 1 PO3MILICHHA LUX JaHUX Yy BIIKPUTOMY JOCTYIlI MoOXKe cQopMyBaTH B YKpaiHi
NPUHIMIOBO HOBUHM PHHOK Ui MajoOro Ta CEpeAHbOro Oi3Hecy 31 CTBOpEHHS Ta HaJaHHS
PI3HOMAaHITHHX TOCIIYT 1 cepBiciB, MOOYIOBAaHUX HAa OCHOBI aHANI3y X JaHUX.

7.6. LlITyuyHuii iHTe1eKT y TPAaHCHOPTi Ta iHppacTpyKTYpi

VY cdepi Tpancnopty Ta inppactpykTypu CTpaTeris po3BUTKY IITYYHOTO IHTEJIEKTY B YKpaiHi
nepeadayae:

— BHOPOBADKCHHS mepeaoBux TexHonorid LI ams cTBOpeHHsS aBTOHOMHHMX TPAaHCIIOPTHUX
3aco0iB, a TAKOX MOBHICTIO aBTOMAaTH30BaHUX 00’ €KTIB 1HOPACTPYKTYPH;

— TIpoBeIeHHs po3po0oK Yy cepi KepyBaHHS aBTOHOMHUMH TPAHCIIOPTHUMH 3ac00aMH;

— IHTeNeKTyaJbHEe KePYBaHHS TOPOKHIM PyXOM;

— CTBOPEHHSI CHCTEMH PaHHBOT'O MOIMEPEHKEHHS NP0 HEOOXiJAHICTh 3aMiHM Ta PEMOHTY
iHdpacTpykTypH;

— IMIPOTHO3YBaHHS IOI0OPOIKEIA;

—  ONTHUMI3AIlI0 TPAHCIIOPTHUX MApIIPYTiB.

Cucrema aBTOHOMHOTO TPOMAJICHKOTO TPAHCHOPTY € MEPCHEKTHBHUM HAIPSMOM €BOJIOLIT
MYHIOUOAIBHUX TMEPeBe3eHb, OCKUIBKK TpaHCHOpTHI 3acob6u 31 LI moTtenniliHo Habarato MeHI
WKIUIMBL AN A0BKULIE. OnTUMi3amis MapHIpyTiB Ta IHTEpBAY pPyXy MOXKe MIpPHU3BECTH 0
3MEHIICHHS CII0)KMBAHHS MMAaJHbHOTO Ta 3HAYHO 3HU3UTH PiIBEHb BUKH/IIB ITAPHUKOBUX Ta3iB.

7.7. IITy4HHUil iHTEJIEKT Y CiJIbCbKOMY IOCIOAAPCTBI

VY cinbcpkoMy rocriogapctBi Ctparterisi po3BUTKY HITYYHOTO IHTEJNEKTY B YKpaiHi nepeadadae
OIATPUMKY cTrapramiB 3 BukopuctanHsaMm LI, BmpoBamxkenHs nepenoBux TtexHosorid LI mpu
CTBOPEHHI CHUCTEMH MiATPUMKH MPHAHATTS DIMICHb 1 CUCTEM KepyBaHHS 00’€KTaMU CIJIbCHKOTO
rOCHoJapcTBa Ta iX KOHTPOJIO. 30KpeMa IUIAaHYeThbCS 3aCTOCOBYBATH AarpONPOMMUCIOBI JIPOHH,
poOuTH aHami3 JaHUX I[OCIBIB 3€PHOBHUX KYJIbTYP Ha OCHOBI HITYYHUX HEHPOHHUX MEPEXK,
BrpoBakyBatu Il y camgiBHUNITBI A7 OOpoTOM 3 XBOpOOAaMH POCIMH 1 HIKIIHUKaMHU TOLIO.
be3nunoTH1 niTaNbHI anapaTH JOMOMaraloTh BU3HAYaTH TOYHI IUIOIII KYJIbTYp, 3A1MCHIOBATH ayAUT
Ta 1HBEHTApHU3allll0 3€MEIbHUX IUISIHOK, BU3HAYaTH HAasBHICTH NE(EKTIB y MOCIBax, MPOBOAUTU
aHaJi3 ypoXalHOCTI MOCIBIB, 3/{IHCHIOBATH MOHITOPHHT 1 KOHTPOJIb CUCTEM MeJlioparlii.

Po3nin 8. HAYKOBE, KAJIPOBE TA MATEPIAJIBHE 3ABE3INEYEHHSA
HAIIOHAJBHOI EKOCUCTEMM IITYYHOI'O IHTEJEKTY

Crpareris po3BHTKY INTYyYHOTO IHTENEKTy B YKpaiHi MOTpedye CHCTEMHOTO MiAXO0Iy IO
BUKOHaHHA. Jlyig 1poro moTpiOHa jAep)kaBHA MIATPUMKA, a TaKOX IIMPOKE 3alTY4YEHHS KOILTIB
MIPUBATHOTO CEKTOPY M BEHUYPHOTO KamiTamty.

OcHoBu Teopii LI Ta mTyyHuX HEHPOHHUX MepeX AOLIIBLHO 3aMpOBAaTUTH SK OKpEMY
HaBYaJIbHY TUCHMIUIIHY B CEepeIHIM MIKOJi Ta B yCiX CTaHAApTax BHIOI OCBITHM B YKpaini. Ilpu
1IbOMY OCHOBHY yBary cliiJ{ 30C€peIuTH Ha BTIJICHHI HAOYHMX, IHTEPAaKTUBHUX MPOrPaMHUX 3ac00iB
noOyqoBM 1 TAMOOKOrO HaBYaHHS IUTYYHMX HEHPOHHHX MEpeX, 3aCBOEHHI TEXHOJIOTIH
OTIPAIIOBAHHSA IPUPOJIHOT MOBU Ta KOMII IOTEPHOTO 30PYy.

94



ISSN 2710 — 1673 Artificial Intelligence 2022 Ne 1

Jo 2030 poxy B VYkpaiHi OynyTh peajli3oBaHi OCBITHI TPOrpaMH CBITOBOTO pPIBHS JIs
HiArOTOBKM BHCOKOKBami(ikoBaHUX (haxiBLiB 1 KEPIBHUKIB y c¢epi IMITYYHOTO IHTENEKTY.
VYKkpaiHChKI OCBITHI Oprasizaimii TOBHMHHI 3aliMaTH TNPOBIJHI MO3WIIi B CBITI 32 OKPEMHUMH
HanpssMamu B il cdepi. Jedinut daxiBmiB miei ramy3i moTpiOHO YCYHYTH, B TOMY YHCII 3a
pPaxyHOK 3aJlydeHHsI TPOBIAHUX 1HO3eMHHUX (DaxiBI[iB, SIKI MAlOTh YYCHHH CTymiHb. DiHAHCYBaHHS
HAYKOBUX JOCITIJDKEHb OyAe 3IIHCHIOBAaTHCA 3a PaxyHOK JEp)KaBHOTO OIOKETY 1 BEHUYpPHOTO
KamitTary. OyHIaMeHTAIbHI AOCTIHKEHHST OynyTh (piHAHCYBaTHCS 3a PaXyHOK YXke IependaueHux
Ha HAYKOBI JTOCIPKEHHs OIOJKETHUX KOIITIB, sKi JAepkaBa mopoky Buainge st MOH Ykpainu i
HAH Vxkpainu Ha BHUKOHAHHS TPOEKTIB, IO MPOWIIIM KOHKYPCHUW BifOip. Y IMX NpOEKTax
MOBHHHI OpaTH aKkTHBHY y4acTb Y4Ye€HI, sIKi B3sJIM Ha ceOe BiAMOBiNANbHICTh 32 CTBOPEHHS OCHOB
TEOpii MTYYHOTO IHTEJIEKTY JJIA iX MOAAIBIIOI KOHKPETHOI peaitizallii B MPUKIATHUX PO3POOKaX.
YKpailHCPKUM HAYKOBISIM OyJie pEKOMEHJI0BAaHO OpaTH y4acTh y IUX KOHKypcax. Kpim Toro, Oyme
MO>KJTUBICTB Y35ITH y4acTh y KOHKypcaX MPUKJIAJHUX IPOEKTIB, A AKUX MepeadadaeTbes 3MilIaHe
¢inancyBanns: 51-60 % komTiB — 32 paXyHOK y4acTi 3aKJa/liB BUIOi OCBITH 1 HAYKOBO-IOCIITHUX
opraizaiiii y KOHKypcax HayKOBHX MpO€eKTiB (o0 30epertv 3a AEp:KaBOIO IHTECIEKTyalbHY
BiacHicTh) i 40-49 % KoIITIB 32 paxyHOK BHECKIB IPUBATHOTO CEKTODY.

Po3aia 9. OIHKA E®GEKTUBHOCTI PEAJI3AIIL CTPATEI'IT
PO3BUTKY HITYYHOI'O IHTEJIEKTY B YKPAIHI

SIk cBimuMTH aHaNi3 PUHKY Tpari B YKpaiHi Ta 3a 1 MeXaMu, IITYYHHH IHTEJEKT HE CTaB
(dakTOpoM 3pocTaHHs 0e3poOITTSA BHACHIJIOK 3BUIBHCHHS MUIBMOHIB TIPAIliBHUKIB depes
YIIPOBA/HKCHHSI HOBITHIX TEXHOJIOTIH, SK MpPOTHO3yBanmu ckentukd. HaBmakw, mommpenus LI
CHPHSIO CTBOPEHHIO 0ararbOX HOBHX pOOOYMX MICIh 1 CIHEMiaJlbHOCTeH OUIBII BHCOKOT
kBaridikarii. Lle siBUIEe cTano ocoOIMBO XapaKTepHUM JUIS PUHKY Tpaii y cdepi iHGpopMamiiHux
TEXHOJIOTIH.

PoszBuTok LI B YkpaiHi icTOTHO BIUTMHE Ha PHHOK Tparli B Mail0yTHpoMy. BincoTok pobounx
Miclb Oyne 3MiHEHO miJ BIIMBOM IudpoBux Tpanchopmamiit (Big 10 % mno 40 % 3a nporHozom
Hu3KM Kpaid €C) 1 neBHa KUIbKICTh HasIBHUX Ha ChOTO/HI Ipodeciii 3a3Hae cepilo3Hux 3MiH. Kpim
TOr0, PO3BUTOK 1 HIMpOKE BNpoBa/pkeHHS TexHosorid LI mpusBene no mosBu O6araTboX HOBUX
po0ounx MiCIb, JAESIKHUM CIIBPOOITHHKAM JOBENEThCS 3MIHUTH POOOTY, a TaKOoX 3MIHIOBaTH
odimiitHi CTOCYHKHM 3 poOOTOMABIIMU Ta 4YacTillle OHOBIIOBaTH CBOi HaBMYkH. J[0o 0a30BHX
M(POBUX HABUYOK MOYKHA B1IHECTH TaKI:

— aHaj}i3 JaHMX 13 3aCTOCYBaHHSM IPOrpaMHOro 3a0e3NedyeHHs, NPUHHATTA Ha LI OCHOBI
piIlIeHb;

— IT-HaBHUYKM Ta HABUYKHU NPOrPAMYBaHHS;

— HaBMYKHU PO3POOKH, IPOEKTYBAHHS Ta 00CITYrOBYBaHHS T€XHOJIOTIH;

— 3HAHHA Ta HABUYKH IS MOJICTIOBAHHS, B3a€MOJIl Ta MIIBUIICHHS JOBIpU IO MaIIMHHUX
areHTiB/po0oTiB (KOMGOPTHICTh CHIBIpAlll «IOJUHA-MAIINHA);

— 0a30B1 HABMYKH BBEICHHS JaHUX Ta pOOOTH 3 HUMH;

— OIpAaLIOBAaHHSA Ta IHTepHpeTalis ckiaaHoi iHdopMmartii;

— HABUYKMU BUPILIEHHS Ipo0sieM y BUOYAYBaHIN 3aBAsSKY HU(GPOBUM TEXHOJIOTISIM CIIBIIpalll B
KOMaHAax (MDKKYJIBTYpHUX 200 JUCTAHIIHHUX ).

Takum yuHOM, MOXKJIMBOCTI MIABUIIEHHS KBamidikamii Ta nepekBaridikaiii sk Ha poOoIOMy
MICIIi, TaK i 3@ IOTIOMOT'0I0 HaBYAJIbHUX MPOrpaM, CTaBaTUMYTh Jie/lalli BaXJIMBIIINMHU.

Jlna ominku edekTUBHOCTI peamizanii CtpaTerii po3BUTKY IITYYHOrO IHTEJEKTY B YKpaiHi
Oyzne po3poOieHo IHAMKATOPH, SKI BU3HAUYATUMYTh HPOTpec Yy NPIOPUTETHUX cdepax pO3BUTKY
VYkpainu ta pict 100poOyTy 1 IKOCT1 KUTTS 11 TPOMAISH.
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Po3zin 10. MPUKIHIEBI HOJIOKEHHSA CTPATETI'TI PO3BUTKY
IITYYHOI'O IHTEJIEKTY B YKPAIHI

Crpareriss po3BUTKY IITYYHOTO IHTEJIEKTY B YKpaiHi po3paxoBaHa Ha mepiox 2022-2030
POKIB 1 1i peamizailis Oy/e 31iICHIOBATUCH Y JIBA CTAIIH:

- [ eranm — 20222025 pp.;

- I eram — 20262030 pp.

OcHoBHUM MexaHi3MoM peanizarii Ctpaterii po3BUTKY IITYYHOT'O IHTEJIEKTY B YKpaiHi €
IOpiYHI IUTAaHK 3axoJiB, po3poOieHi Komirerom 3 mnMTaHb PO3BHUTKY Ta BHPOBAIKEHHS
IITYYHOrO iHTeseKTY i 3aTBepaxeni Kadinerom MinicTpiB Ykpainu.

Crpareris po3BHTKY IITYYHOTO iHTENEKTY B YKpaiHi IpyHTYyeTbcst Ha Koncturymii Ykpainu, a
TaKOX Ha IMOJOXKEHHIX 3akoHIB Ykpainu «[Ipo HamioHanbHy 6e3neky Ykpainu», «IIpo HaykoBy i
HAYKOBO-TEXHIYHY JisUIbHICTHY, «IIpo Buily ocBiTY», «IIpo aBTOpChKE MpaBO i CyMiKHI HpaBay,
«[Ipo oxopoHy npaB Ha BUHAXOU 1 KOpUCHI Mozei», «IIpo 0XxopoHy IpaB Ha MPOMUCIIOBI 3pa3KK»
ta Ykazy Ilpesumenta VYkpainu Big 14 Bepecus 2020 poky Ne 392 «IIpo pimenns Pamu
HalllOHAJIBHOT Oe31eKH 1 000pOHU YKpaiHU».

Crparerisi po3BUTKY IITYYHOI0 iHTeJeKTY B YKpaiHi € OCHOBOIO /ISl MiATOTOBKH
JAep:KaBHUX NPOrpaM i HOPMATHBHO-TIPABOBUX AaKTiB, sIKi crocywrhes po3Burky LI B
Ykpaini.
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JonarkoBi matepiaian 10 Ctparerii po3BUTKY IITYYHOI0 iHTEJIEKTY
B YkpaiHi na 2022 — 2030 pp.

Binokoounbcbkun O. B.

o po3aiany 3. «Meta i 3aBganns CTparerii po3BUTKY IITYYHOI0 IHTEJIEKTY B YKpaiHi»

Crparerist po3BUTKY IITYYHOTO 1HTEJIEKTY B YKpaiHi repeadayac:

3a0e3neueHHsT (DYHKI[IOHYBAaHHS «PO3YMHHUX» CHCTEM, IO 0a3ylOThbCS HAa TEXHOJOTISIX
[HTEepHEeTY pedel, PO3BUTOK MEpPEX PO3MOIUICHUX JAaTHHUKIB Ta OMPAIFOBAHHS OTPUMAHHUX
JIAHKX 3a JOIOMOrox0 TexHojorii 1II;

PO3BUTOK HAI[IOHAJIBHUX CIIEKTPOHHUX MeEpex, 0a3 JaHuX, XMapUHHHUX CXOBHII 1
XMapUHHUX 0O0UYHCIICHb, SIKi 320€3Meuyl0Th Oe3NeuHy nepeaady JaHux;

3a0e3neueHHs HalllOHATBHOTO PE3EPBY OOUMCIIIOBATILHUX MOTYKHOCTEH;

IIIFOTOBKY Ta IpaIeBIallTyBaHHSI HEOOX1THOT KITbKOCTI KBaTiikoBaHUX (PaxiBIiB;
yIIOCKOHAJNIeHHs1 BIpoBapkeHHs TexHojorii LIl B cdepi OioTexHONOTIH, TEHOMHHUX
JOCITI[)KCHb, HAllIOHAJIbHOT CHCTEMH OXOPOHH 3JI0POB’SI;

PO3BHUTOK TEXHOJIOTIH, SIKI JOTMTOBHIOIOTH JIFOJCHKY IMPAI0, 30KpEMa aBTOHOMHHUX CHUCTEM 1
pOOOTOTEXHIKH B cepax, Je JTFAChKa palls CTUKAETHCS 3 HEOE3MEKOI0;

ynpoBaukenHs: Texnonorid LI B cdepi HamionanpnHoi Oe3meku, kibepOesmeku Ta cdepi
3aXHCTy JaHUX;

IHTeHCH(IKaIliI0 HAlIOHATBHUX JTOCIKeHb Y cepi LHT;

ICTOTHE TOKpaIIeHHs! CTaHy (yHIAMEHTAJIBHUX JOCHIHKEHb 1 TEXHOJIOTIH 3a JOIOMOTOI0
[I, 30kpemMa B KBaHTOBii iH(OpPMATHIl, HAHOTEXHOJOTIAX, PO3pPOOIll HOBHX MaTepialis,
aBiaIiifHiA Ta KOCMIYHIA POMHCIOBOCTI, MIKPOEJIEKTPOHIII;

3HAa4YHE MOKpAaIIeHHs [U(POBOT rPaMOTHOCTI HACEIICHHS Y KpaiHu;

3a0e3reueHHs] HEOOX1THOTO YIPaBIiHCHKOTO, MaTepiaJbHOr0 Ta (hiHAHCOBOTO CYIPOBOIY
peanizanii CTparerii po3BUTKY IITYYHOTO 1HTENEKTY B YKpaiHi.

o po3ainy 6. «CucremMa ynpap/iiHHS Ta peryJIl0OBaHHsI INTY4YHOI'0 iHTeJIeKTy B YKpaiHi»

Benuky yBary cinifi NIpuAUTUTH CTBOPEHHIO LEHTPAILHOTO OpraHy BHKOHABUOi BIJIAIM, IO

3aiiicHIOE AepkaBHY nodiTuky B cdepi LI — Panu 3 murans 6e3nexku po3pobok y chepi 1L [eit
opraH 00’€JJHa€ NPEJACTAaBHUKIB OCHOBHHUX 3allIKaBJICHUX CTOpPIH: Ypsay, HayKOBOi CHIIBHOTH,
IpOMaJITHCHKOTO CYCNUIbCTBA, O13Hecy Ta Oyne mia3BiTHUI [Ipem’ep-minicTpy Ykpainu. Kiroduosa
MeTa IIbOr'0 OpraHy — MOHITOPUHT po3pobok y chepi LI Ha nmpenmeT BiANOBITHOCTI MpiOpUTETAM,
BU3HaueHUM y CTparerii po3BUTKY IITY4YHOTO 1HTENEKTY B YKpaiHi, a Takoxk «3akoHi npo IIID» ta
IHIINX HOPMATUBHUX JJOKYMEHTaX, 30KpeMa MpIlOpUTETy O€3NEeKH Ta ETUYHUX HOPM 1 IPUHIIMITIB.

Pana 3 murans Oe3nexku po3pobok y cdepi LI mparmroBatuMe 3a TakUMU HampsMaMmH

ISITBHOCTI:

KOOpJUHAIIS JiSIBHOCTI YKPAiHCBKUX 1 MDKHAPOJHMX aKTOPIB, L0 MPaLOOTh B YKpaiHi
Haj po3poOkamu B cdepi LI, cTBOpeHHs Ta po3BUTOK MaljaHuMKa 11 00’ €THAaHHS 3yCHIIb
1 3a0e31e4YeHHs] CUHEPrii;

nonepeaHs ominka cucrteM LI 3 BUCOKMM PHU3MKOM JUISL )KMTTS TPOMAJSH 1 CTaOUIBHOCTI
CYCIIJIbCTBA Ha BIANOBIJHICTh NMPUHIMIAM Ta €TUYHUM HOpMaMm, BU3HaueHuM y Ctparterii
PO3BHUTKY IITYYHOT'O IHTEJIEKTY B YKpaiHi;

mineH3yBaHHs po3pobok y cdepi LIl 3 BHCOKMM pU3HKOM, SIKi CTOCYIOTHCS CTPATEridHO
BaXXJIMBUX HAMPSMiB HAPOIHOTO TOCTIOAPCTBA;

NEepiOANYHUNA MOHITOPUHT YIIpoBaKeHUX cucteM LI 3 BUCOKMM PU3UKOM MPOTATOM LIUKITY
iX YyIpoBaKEeHHS 3a/J1 BU3HAYEHHS! iXHHOI'O BIUIMBY Ha CYCHUIBCTBO 1 MOKJIMBOI KOPEKIIiT
pOOOTH LIUX CHCTEM;
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- TepeBipKa yKpaiHChKUX po3po0ok y chepi LI Ha BIAMOBIIHICT €BPONEHCHKUM CTaHAApTaAM
0e3MeKH Ta 3aXUCTY aHUX, IPUBATHOCTI, IPO30POCTI TOILO, CHIBIpAIlS 3 €EBPONIEHCHKUMH Ta
IHITUMH MDKHAPOJIHUMH PETyisiTopamMu po3pobok y cdepi HII;

- MIArOTOBKAa NPOMO3UIIN IIOM0 3MIH y YMHHMX HOPMAaTHBHHX JOKyMEHTax abo Moo
NPUUAHATTS HOBUX HOPMATHBHHX JOKyMeHTIB y chepi LI 3 ypaxyBaHHSIM MOCTIHHOTO
PO3BHUTKY Ta 3MiH y ¢yHKIioHam cuctem I

- MOHITOPHUHT MiSUTbHOCTI OpraHiB BHUKOHABUOi BjIaaW MmoAo0 iMruieMeHTtamnii Crparerii
PO3BUTKY UWITYYHOTO I1HTENEKTY B YKpaiHi, MiArOTOBKAa MPOMO3MILIA CTOCOBHO
BJIOCKOHAJICHHSI ITPOIECY IMILIEMEHTAIIIT;

- opraHizamis 3axoJiB 3 TIABHUIICHHSA KBaJiQikamii s JOepKaBHUX IIOCAJOBIIB, SKi
npamoTh 13 cuctemamu 11, a Takok KOOpIWHAISI BIPOBAKEHHSI OCBITHIX HpOTpaM y
cdepi LI B ykpaincekux 3BO;

- oprasizaris 3aX0JiB JJIA MiABUIIEHHS 00I3HAHOCTI TpOMasiH YKpaiHM CTOCOBHO HOBITHIX
po3pobok y chepi LI, a Takox CPHUSTHHS M1 IBUIIIEHHIO JOBIPH JI0 TAKUX PO3POOOK 3aBISKU
BITPOBA/KEHHIO IPO30PUX CTAHAAPTIB OC3MECKH.

Jo minpo3ainy 8.2. « LITyuynuii iHTeJIeKT y MeTUIIUHI»

VY rany3i 0X0poHH 310POB’ HCOOXITHO 30CEPEIUTHUCS HA JIEKUTLKOX HAIpsMaXx:

1. ®opmyBaHHS 3arajibHOAEPKABHOI €JIEKTPOHHOI NJ1aT(GOPMHU 0XOPOHH 3/10POB’sl

Ha nepxaBHOMY piBHI CTBOPIOETHCS HalliOHAJIbHA IUIATOpMa OXOPOHH 3JI0pOB’S, €
30epiraroTbcsl aHOHIMHI OlOMEIWYHI JaHi, aHOHIMI30BaHI KOIMIi MEIUYHUX KapTOK, 300pa’KeHHS,
pe3ynbraté 00cTexeHb Tomo. Ilimardopma M03BOIMTH aHAI3yBaTH HAIIOHAIBHI JIaHI MPO CTaH
3JI0pOB’sl TpOMaJisiH, Oy/e CIPHUATH HAYKOBUM JOCIIIKEHHSIM, 30KpeMa IpU po3poOLi MeIUYHUX
mpermapariB, TEXHOJOTIH, 3aco0iB. JlocTyn 10 0a3u aHOHIMI30BaHUX JaHHUX Oy/le BiIKPUTUM IS
JOCTIKEHb 1 CTATUCTUYHOTO aHAali3Yy.

2.3a0e3nmeyeHHs1 OOMiHY JaHHUMH Ta IXHBOr0 BHKOPHCTAHHS Ha MicueBoMy,
PerioHaJIbHOMY Ta HAIIOHAJILHOMY PIBHAX

3Bakalo4uM Ha PO3BUTOK 1H(POPMALIHHUX CHCTEM «PO3YMHOTO MicTa» Ta IHTEepHeTy peueii, B
SAKHX, 332 EKCIIepTHUMHU omiHkamu, B 2025 poui Oyne BHKOpPHCTOBYBaTHCS a0 | TpuibiioHa
HiAKII0OYeHUX 10 [HTepHeTy JaTHHKIB, HallOmkye MailOyTHe yKpaiHCbKOI MEIUMIIMHM OyAe TakoX
MIOB’sI3aHE 3 MOLIMPEHHSAM MEPCOHANI30BaHUX MEAMYHUX MOCIYr, OOMIHOM JaHUMH MIX PI3HUMHU
yCTaHOBaMHU Ta MAallleHTaMH (30KpeMa 3a JOMOMOIOK TeJleMeTpii), OIpallOBAHHSAM BEJIHMKUX
MacHuBIB JaHUX Ta aHai3oM ix 3acobamu I Tomro. BianmoBigHi 3MiHUM HEMOXKIIUBI 0€3 CTBOPEHHS
HaJIMHUX 1 MIBUJKHX €JIEKTPOHHUX Mepex 3B’A3Ky. Ypsn Oylae CHpUATH pPO3rOPTaHHIO
[IMPOKOCMYTOBOTO 3B’ 3Ky Ta TeXHOIOTIi 5G.

3.Peanizanisi riim6okoro HaBYaHHS Ta HAYKOBHUX J0CJiIKeHb Y MeIH4Hiii cepi

I'mnboke HaBYaHHS CTa€ OCHOBOIO CYYAaCHHUX MEIUYHUX TEXHOJOTIH y cdepl onpaltoBaHHsS
300pakeHb Ta IHIIUX JAaHUX 00 €KTUBHOI A1arHOCTHKHU H aBTOHOMHHMX pOOOTH30BaHMX TE€XHOJIOT1H
BUSIBJICHHSI aHOMauTii. Tomy JiepikaBa BCEOIYHO CIIpHUsie HAYKOBUM JIOCIIKEHHSAM Ta PO3POOKaM y
cepi pO3BUTKY Ta BIOCKOHAJIEHHS INMOOKOro HaBuaHHs. KpiM Toro, Ha aep)kaBHOMY piBHI
3a0e3neuyeThCcsl (pIHAHCYBAHHA 1HIIMX HAYKOBUX PO3POOOK y MenHUuHiN cdepl, 30KkpeMa MIIITXOM
JIep>KaBHOTO 3aMOBJICHHS Ha HAyKOBO-TEXHIYHI (€KCIEpUMEHTalbHI) PO3POOKHM Ta HAyKOBO-
TEXHIYHY MPOIYKIIIO.

4.BoockoHaIeHHS] 3aXHCTY NEPCOHAJIbHHUX JAHMX PO CTaH 3[A0POB’S IPOMAJAsIH Ta
XapakTep OTPMMAHOI HUMHM MeJIHYHOI 10MIOMOTH

st po3Butky Texnomnoriit LI B MeauuHiit cdepi moTpiOHI pi3HI TUIIU NEPCOHANBHUX JAAHUX,
iX aHai3 1 BUKOPHUCTAHHS 3 JOCTIAHOI MeToro. JlepskaBa Oyne CHpHUSTH MOJANBIIIOMY 3aXUCTY
NEPCOHATBHUX MEIWYHUX JAaHUX 1 PErylOBaHHIO JIOCTYIy J0 HUX Ha BCIX PIBHAX 30epiraHHs Ta
BUKOPHUCTAHHS, 30KpeMa 3a JOMOMOTrol0 1HIIialii po3poOKH Ta MPUHHATTS HOBOI HOPMAaTUBHOI
0a3H, y3roJUKeHHs YKpaiHChKUX 1 MIKHApOJIHUX HOPMATHBIB 1 CTAHJAPTIB B i cdepi.
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5.Po3podka a0o BIOCKOHAJIEHHS HOPMATHBHOI 0a3M Ta eTHYHOI0 KOHTPOJIIO
3actocyBanHs LI, moB’si3aHOr0 3 0XOPOHOIO 3/10POB’s

PosBuTok Texnomorii 11 y chepi oxoporu 310poB’st moTpedye po3poOKH HOpMATHUBHOT 6a3H,
30KpeMa IpH CTBOPEHHI AITOPUTMIB, IO BHKOPHCTOBYIOTHCS B IpPOrpaMHOMY 3a0e3ledeHHi
MEIUYHOTO OOJIalHAHHSA, TaKWUX SK XIpypriudHi poboTtu abo mnporpamHe 3a0e3leueHHs s
BJJOCKOHAJICHHSI a00 OTpaIfoBaHHs 300pa)XeHb y MpUIIaJax AiarHOCTHYHOI Bisyamizamii. BaxmBoro
cheporo, 1Mo mNOTpeOye PETYIIOBaHHS Ha JEPKaBHOMY PiBHI, € TaKOXX HOPMH, KpUTepii Ta
CTaHJApTH €TUYHOTO KOHTPOJIIO 32 BUKopucTanHsaM LI B menuuniit cdepi.

6.CnipusiHHSI PO3BUTKY TeJeKOMYHiKaUiiiHMX, POOOTH30BAHUX, ABTOHOMI30BAHMX
MeTUYHUX TeXHOI0rii

VY mepcrekTuBi 3HAUYHY YacTHHY 3aBllaHb, SIKI ChOTOJHI BHKOHYE MEIUYHUN MEpCOHA,
3MOXXYThb BHMKOHYBAaTHM aBTOHOMI30BaHI CHCTEMHM 31 IITY4HHM iHTeNneKToM. lle cTocyeThcs
ABTOMATUYHOTO CTBOPCHHS 3aIlMCIB TAII€HTIB, JIOTICTUKHM TMAIIEHTIB, 3a0€3MCUYCHHs TMAaIli€HTIiB
JiKaMH Ta MEIWYHUMU MOCTYraMH, aHalli3 CTaHy MAIi€EHTIB 1 IPOTHO3 HOro 3MiHM MPU BU3HAYCHHI
YeproBOCTI HaJaHHS MEIUYHOI JIOMOMOTH (Tpiak), 30KpeMa B YyMOBax IepeHaBaHTAKEHHS
MEIWYHHUX YCTaHOB i moaiOHe. BaxkinuBe 3HaueHHs Oy/ie MaTH TaKOX BIOCKOHAJICHHS MOKIMBOCTEH
TeJeMEeIUIIMHHU, 30KpeMa MPHU BIAJAICHOMY JOCTYII MPH HaJaHHI MEIUYHUX IOCIYT, HAMPUKIAM]
JUTS 3aTydeHHs (haxiBIiB 3 00JaCHUX IIEHTPIB 200 3-3a KOPJOHY.

7.HinBumenus HII-koMneTeHTHOCTI CTYAeHTIB i cIiBpOOITHUKIB MeAUYHOI rajys3i

[TigBumenHast 0013HAHOCTI JIIF0YOTO Ta MaiOyTHHOTO MeIUIHOTro TiepcoHairy B cdepi LI, ske
nependadae OTpPUMaHHA 3HaHb B cdepl eTuku, OI0eTHUKH, 3aXHCTy JaHuX, poOOTH 3
ABTOMATHU30BAHUMHU CHCTEMaMH Ta NPOTPaMHUM 3a0e3MeueHHs, € HEOOXiTHOI0 YMOBOIO PO3BUTKY
MeanuHoi ekocepu L. L{i komneTeHI1ii MOBUHHI CTaTH HEOOXITHUM €JIEMEHTOM MEIMYHOI OCBITH
1 3HAMTH BiZOOpAKEHHS Y BIAMOBIAHUX HaBYAILHUX HMPOTrpaMax YKpaiHChKUX 3aKJIaIiB OCBITH.

Po3poOka mudpoBoro 3abe3nedeHHs MEIUYHOTO CYMPOBOIY HACENIEHHS LUIIXOM CTBOPEHHS
SJIICKTPOHHKUX 0a3 JaHWX, JIOTICTHYHHX AJTOPUTMIB, YMOB IS HAJaHHS MEIWYHOI JOIMIOMOTH Ha
OCHOBI TEJIEKOMYHIKAI[IHHUX TeXHONOTriiH. OKkpemMoro cheporo KOMIIETEHTHOCTI € HalIaroJKEHHS
B3a€EMOAIT MK MEIMYHUMHU TpamiBHUKaMu Ta cucremamu I, koHcomimaris crerudiaanx
MOKJIUBOCTEH [UIi MaKCUMajbHO e(EeKTHBHOTO JIKyBaHHsS TMAali€HTIB. 30Kpema, HeoOXiaHO
BU3HAUUTH KPUTEPIi MPUUHSTTS PINICHb y BHITAJKAX, SIKIIO BUCHOBKH Jikaps Ta cucremu LI B
KOHKPETHOMY BHUIMAJIKY BiPi3HSAIOTHCA.

8.CripusiHHSI po3podui Ta BIPOBATKEHHIO IePKABHOI MPOrpaMu MiABUIIIEHHS TKOCTi Ta
TPUBAJIOCTI KMTTSH, 110 CIUPAETHCA HA TMOMIMPEHHS EJIEKTPOHHUX 3aCTOCYHKIB YKpPaiHCHKOTO
BUPOOHUIITBA, AKI IONOMAraloTh KOHTPOJIFOBATH OCHOBHI MOKA3HUKH 3/I0POB’S Ta aKTUBHOCTI. Taki
3aCTOCYHKHM Ta MPHUCTPOI KOHTPOIIO BXKE MOLIMPEHI cepell TpOMaisH 1 MOAANbII [ii AepkKaBU
3aJIeKATUMYTh BiJl JOCIIKEHDb PE3YJIbTATIB 3aCTOCYBAHHS IUX TEXHOJIOTIH.

BakyneHko M. O.

Jo minpo3ainy 2.2. «OCHOBHI HANPSIMU 10C/Ii’KeHb IITYYHOI'0 iHTeJIeKTY»

CuHepreTu4yHe MOJICJTIOBAHHSA IITYYHOI CBiIOMOCTI

Mopeni mTY4HOI CB1IOMOCTI TMOBHMHHI CIMPATHCS Ha Pe3yJabTaTH JOCIIIKEHb JIIOJCHKOT
cBiioMOoCTi B O10JIOTIYHINW, MEIUYHIN, MCHUXOJOTIYHIM ramy3sx. 30KpemMa IOCHIKeHHs MHpOsBIB
ceimomocti moauau [Seth, Baars and Edelman 2005], 1i sumipis [Dehaene, Lau and Kouider 2017]
i cxemu yBaru [Graziano 2017, Graziano and Webb 2017] Bka3ytoTh Ha Te, IO CBIZIOMICTh BHHUKAE
BHACIIJIOK Jii JBOX B3a€MOTMOB’SI3aHUX TIPOIIECIB — I, MO-TIepIIe, MEXaHI3M YBaru, SKui
3YMOBJIIOE CBIZIOMICTh OOYHMCIEHb 1 3BITIB, 1, HO-APYre, MEXaHi3M Y3TrO/:KeHHS, KU 3yMOBIIIOE
CBIZIOMICTh CYO’€KTUBHOTO PO3YMIHHS CBITY 1 CaMOKOHTpPOJIO. Pe3ynmpTaToM IUX MpPOLECIB €
BJIACTUBOCTI CBIJIOMOCTI: IIMPOKUH CIIEKTP CBIIOMHUX 3MICTiB, iH(OPMATUBHICTh, aAANTUBHICTD 1
HIBUAKOIUIMHHICTh CBIIOMHX TIPOSIBIB, BHYTPIIIHS HECYNEpPEedsUBICTh, OOMEXKEHa €MHICTh 1
MOCTI/IOBHICTh, CAMOYCBIJJOMJIEHHSI, TOYHE 3BITYBaHHS, CYyO’€KTHBHICTh, (DOKyCHO-KpaiioBa
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CTPYKTYypa, TIOJICTIICHHS HaBUYaHHs, CTAOUIbHICTh 3MICTIB, aJOICHTPUYHICTh, KOHTPOJIbOBAHE
3HaHHA Ta NpuitHATTS pimens [Seth, Baars and Edelman 2005].

ToMy MozentoBaHHS IITYYHOI CB1IOMOCTI MOBUHHO BKIIIOUATH B ce0e J1Ba HAMPSIMU:

- MOJICTIOBAaHHS CXEMHU YBarum sK MexaHi3My BinOopy Ta mommpeHHs iHpopmanii (Cl 3a

knacudikarriero [Dehaene, Lau and Kouider 2017]);

- MOJEINIOBAaHHS MEXaHi3My Y3IOJ:KeHHsl, sKHii 3a0esneuye CyO €KTUBHE CIPUHHATTS

niricHocTi Ta KoHTpoib (C2 3a kimacudikariero [ Dehaene, Lau and Kouider 2017]).

[Nepiwmii HanpsiM BUpakae BHYTPILIHIN acCEKT CBIIOMOCTI, APYTHi — 30BHILIHIH.

Cxema yBaru, ska nopomkye Cl — 1ie TOpIBHSUIBHUN MeEXaHI3M IJ100ajbHOI HeHpOHHOI
Mepexi, SIKHi OLIIHIOE BaXKJIMBICTH MPOLECIB y cucTemi BiamoBiaHo. Cucrema omiHku (SCOring)
0a3yeThcsl Ha BOYZAOBaHUX LIHHOCTX AisuibHOCTI LI, 30kpema Ha MOpaIbHO-ETUYHUX MPUHIUIAX,
3aKJIJIeHUX y OJoli ITY4YHOI COBiCTi. BNbIl BaXXJIMBOMY MpOIECY CHCTEMa BHUALISE Oiiblie
pecypciB, BKIIOYHO IO HaJaHHS JOJATKOBHX OJIOKIB 1 mepeOyaoBH apXiTEKTYPH ISl YCIIIIHOTO
pO3B’s3aHHS HAWOUIBII MOTPIOHOrO uYMm HeraiiHoro 3aBnaHHs. I[lepenymoBu BuHHMKHeHHA C2:
HeJiHIHHA CHUCTEMa 31 3BOPOTHHUM 3B’SI3KOM 1 30BHIMIHIM 30yKeHHSIM. TomMy Mozenb CBIOMOCTI
MOKHa C(OPMYITIOBATH B paMKax CHHEPreTHKH. Ha MOXXIIMBICTB TaKoro Imigxoay BKa3ye, 30KpeMa,
Te, 1110 BUOYXAJbHUI I'PAMIEHT Y PEKYPEHTHUX Mepekax MOIIOHHI 10 coMToHA.

OcobnuBocrTi 1€l Moseni Taxi:

- CsinomicTh sBIsi€ cO00I0 po3NaJHUI JTMBHUIT aTpakTop (a0o0 CTiiiHY XBUJIIO) 3 YAaCTOTOIO

50-100 I'u, sixmii icHye 3-4 miepioau.

- CBiIOMICTh TOWIUPIOETbCS HAa Ti (i3WYHI HOCIT, SKI MATPUMYIOTH JTUBHUN aTPaKTOp

(3aranpHY CTiIHY XBHIIIO).

- OcobducricTh OnUCy€eTHCS (PA30BUM MOPTPETOM CUCTEMH.

MOXIIMBUM MEXaHi3MOM MOJICTIOBAaHHS CBIIOMOCTI € CHCTeMa HEHpPOHHUX MEpEXK, Yy SKii
iCHY€ HeNIHINHMI 3B’ 30K MiK HEWpOHaMHU, SIK1 33/1151H1 B PI3HUX Mpollecax — TOOTO MiXk AIISHKaMU
pizHux Mepex. Lle MokHa 3pOOUTH TaKUM YMHOM. 3alHCYEMO PIBHSHHS, SIKI ONMUCYIOTh TIOIIHPEHHS
CUTHaJy B JBOX 4 OlIbllle HEMPOHHHX Mepexax, a MOTIM HaKJIaJaeMO HENiHIMHUNA 3B’SI30K Ha
BX1/IHI HEHPOHM (HANPUKIIAA PO3TILAAEMO X SK TOYKH IUIOCKOi XBili). OTpuMaHi piBHAHHS, SIKi
MICTSATh HEOOX1/IHI HETHIIHI 3B’ SI3KH, MO’KHA BUKOPHUCTATH JJIs TOOYI0BU (ha30BUX TIOPTPETIB.

Ockinpku B TPUPOAHIM HEHpOHHINM Mepexi BiIOYBaeThCsl Iepenaya eJIeKTPUYHOTO
MOTEHITIaTy BiJl HEMpOHA 10 HEWpPOHA, BAPTO 3aCTOCYBATH EJIEKTPUUHY aHAJOTiIO. Y paMKax Ili€i
aHaJorii Mpolec MO3KOBOI ISJIBHOCTI a00 OOYHMCIeHb HEHPOHHOI Mepexi MOXHa 300pa3uTu
CTPYKTYPHOIO CXEMOIO TOIIUPEHHSI CYKYIMHOCTI €JIEKTPUYHUX CUTHAIIB y CHCTEMi TOCIIJIOBHO
3’¢HAHUX OAaraTOIMOJIFOCHUKIB, MK SIKMMH BKIIIOUEHI pejie MYCKY, Kl aKTHBYIOTbCS Y BHIAJIKY,
SIKIIIO BUX1THUH CUTHAJI MIEPEBUIILYE TTEBHE TIOPOTOBE 3HAUCHHS.

CBiJIOMICTh BHJUISE 1 TOIIMPIOE 3HAHHA Ta TPOLECH, SIKI BIANOBIJAIOTH CTPATETIYHOMY
3aBAaHHIO (HOpMaM MopaJli) — HalmpUKIa] 3aBJaHHI0 BUKMBAHHS JIF0/ICTBA. MOKIIMBHI MEXaHI3M
BUJIUICHHSI TAKUX 3HAHB IIJITXOM BU3HAYEHHS CTYIEHS KOCHHYCHOI MOA10HOCTI.

o po3aiay 3. «Meta i 3aBganns Ctparerii po3BUTKY IITYYHOI0 iHTEJIEKTY B YKpaiHi»

EdexTuBHe BuKopucTanHs iHgpopManiiinux 0aHKiB i 6023 1aHnx

TexHoOril ITYYHOr0 IHTENEKTY NepedayaroTh iXHI0O MOBHY KOMIIETEHIIIIO Ta BUKOPUCTAHHS
pPI3HOMOBHMX 1 pi3Hoan(daBiTHUX 1HQOpMaliiiHuX OaHkiB 1 6a3 naHux. [ edexkTuBHOrO
OIpalllOBaHHs TEKCTOBOI iH(opMalii yKpaiHChKOIO MOBOIO, 30KpeMa ii JlaTWHi3alii, HeoOXiaHO
BUKOPUCTOBYBAaTH Hal[loOHaIbHUI TpaHchitepauiiinuii cranpapt JCTY 9112:2021 «Kupuyno-
JaTUHUYHA TpaHCIiTepaliss 1 JATHHUYHO-KUPWIMYHA peTpaHciiTepalis yKpaiHCHbKUX TEKCTIB.
[IpaBwia HanucaHHs», KU 3a0e3neuye 130MopdHE TpaHCHiTepaliliHe NEepPeTBOPEHHS TaBHBO-,
CTapo- 1 HOBOYKPAiHCHKUX TEKCTIB.

Bbe3nexa. Ilutanns Oe3neku BukopuctanHs mrydHoro iHtenektry (III) e nan3Buuaiino
BOXJIUBUMH, aJKe HIETbCA MPO TEXHOJIOTII0, SKa CIPOMOXKHA HAJaTH KIIOYOBI IepeBaru TUM
ocobam, aki MaroTh noctyn ao cuctem I Tomy Bunpasnanum i jgoriyHuM € koHTposb 3a 111 3
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0OKy BIMCHKOBHX OpTaHiB, SIKi 37aTHI 3a0€3MEUUTH HAJICKHY O€3NeKy WOro BHKOPHCTAaHHS. Aue
IIbOTO HEIOCTATHBO.

Jlnst  mocsATHEHHST HEOOXIJHOTO 1 JIOCTAaTHBOTO piBHSA O€3meku TOTPIOHO CTBOPUTH
MDKHAPOJIHHUNA ETUYHHNA KOMITET, SIKMHA OW TOCTIMHO CTEXHB 3a NMPABOMIPHICTIO BHUKOPHUCTAHHS
texHoutorii I, oumiHIOOUM TaKoX 1 MOPAIbHO-ETUYHI aClEKTH, [IOB’A3aH1 3 LIUM BUKOPHCTAHHSIM.
Ii acnekTy MOBMHHI OXOIUTIOBAaTH HE TIJIBKH IMPAaBOBI HOPMH, a i BU3HAHI JIFOJICTBOM MOPAJIbHO-
€TUYHI HacTaHOBU. PexomeHpamii 1IbOTO KOMITETY TOBHHHI OyTH OOOB’S3KOBUMH ISt
BUKOPUCTaHHA B yCiX cdepax 3acrocyBanus L. TexHidHo 11i pekoMeHaaIii MOBHHHI HAAXOIUTH B
0JIOK IITYYHOI COBICTI, TOKa3aHUH Ha CXEMI B JOJIaTKY.

Oco0nuBy yBary CiiJl 3BEpHYTH Ha 3aXUCT BiJ] MOKJIMBUX JIECTPYKTUBHUX i TEPOPHUCTIB 1
peniriiiaux ¢anarukiB. lleit 3axWcT TOBHMHEH mniependadaT MOXIJIMBICTh aBTOMATHYHOTO
BIJKJTFOUEHHS IITYYHOI OCOOMCTOCTI y BUMAJKY, SKIIO BiOYBarOTbCS BTPY4aHHS B OJIOK COBICTI
11032 PEKOMEHAALIIMU €TUYHOI'O KOMITETY.

[Ipu upomy HEOE3NEYHUMH € HE TUIBKM $BHI CHOpOOM 3pOOMTH MOBEHIHKY IITYYHOT
O0COOHMCTOCTI JIECTPYKTUBHOI 1 arpeCMBHOIO, a ¥ MpHUXOBaHI CIpoOu, sSKi HIOMTO CIpsAMOBaHI Ha
BIIPOBA/KEHHSI TUX UM 1HIIUX PENriifHUX IHHOCTEH Ha OCHOBI TeKCTiB i3 biomii, Kopany, Topu un
SKMXOCH 1HIINX CBALICHHUX KHUT.

B yKpaiHCBbKOMY CYCHUJIBCTBI CKJIQJIOCS B IIJIOMY TIO3UTHUBHE CHPHUHAHATTS LUX KHUT,
ocobnuBo bibmii. 3gaBanocs 6, yuM moraHa ifes MOKJIACTH BCl Ii TEKCTU B OCHOBY Mopami LII?
AJpke 3amoBimi, BUKIaneHI B riaBi 19 €pamremiss Binm Martdes, exarb B OCHOBI MOpPaTbHUX
LIHHOCTEH ychOro J0ACTBA. AJie HE BCE TaK IPOCTO.

[ToTpiOHO yCBiZOMITIOBATH, IO I1i KHUTH MICTSTH JIy’Ke i TyKe pi3HOMaHITHI peKOMEHaIlii, i
CHOPUMHATTA LUX PEKOMEHJAIllil 3HAaYHOI MIPOI0 3alie)KHUTh BiJ YK€ TOTOBHX BHYTPILIHIX
MIEPEKOHAHD JIFOJMHM, KA CIPHIMAE Il peKOMeAaIlii, a TAaKOX BiJl TOTO, XTO 1 K Ii PSKOMEHIAITIT
TayMaunTh. KokeH po3ymie CBSIIEHHI TEKCTH MO-CBOEMY 1, SIK HACTIJOK, Y CBITI ICHYy€ BelMKa
KUTBKICTh peiriiHux Tediid. | qanexo He BCi BOHU MHpHI.

Hanpuknan MycylnbMaHCBKI TEpOPUCTU-CMEPTHHUKHM CBSITO IEPEKOHAHI B TOMY, LIO IXHA
CMEpTbh, & TAKOXK CMEPTh 0araThbOX iHIIMX JIFOACH BUIPaBIaHA iXHBOIO CBAIICHHOI METO0. | mpo
I[}0 METy M XTOCh PO3MHOBIB, po3TiyMauuBIid KopaH y cBoiX iHTepecax. A MiJCTaBy Ul LIbOI'O
3HAWTH JIerKo — ajke, 3a KopanoM, ["ocrions roBopuB anrenam: «51 mocito cTpax y cepusx THX, SKi
He yBipyBanu. Py6aiite iM mmi Ta py6aiite im yci mansui!»* (Cypa 8. Tpodei, Ast: 12).

Ta #1 y bibmnii € unmano TEKCTiB, sIKI HAIPOUYy/ JIETKO MOXHA PO3TIYMAYUTH K KEPIBHUIITBO
710 TEPOPY 1 MACOBOT'O 3HUIIEHHS JIFOJCH.

Hanpuxnan ne ictopist Ipo 3HMILEHHS BCIX €rMNeTChKUX mnepBicTKiB (Buxin 12: 29). A ock
Moticeit nHakazye 3000 mromelt yOMTHM OJHE OJHOIO TUIBKM 3a T€, L0 BOHU CXWISUIUCA Tepen
3omotum Timenem (Buxin 32: 27-28). Toit xe Moiiceii Hakazye DiHeecy, BHYKY AapoHa, yOWTH
CBOIX OJHOTUIEMIHHHKIB TUIBKHM 3a T€, II0 BOHU cnanu 3 MoaBiTsHamu (Yucma 25: 5-9). Toit xe
Moiicelt Haka3zye BOMBATH BCIX MaJlaHITAHCHKUX JIITEH YOJIOBIYOI CTATi 1 BCIX JKIHOK, SIKI TI3HAJIH
yonoBika (Uucna 31: 17-18). [ly’ke mpoOMOBHCTOIO € TaKOX 1CTOpis PO Te, SIK 3a MPOBUHY AXaHa
13paiIbTSIHH KOPCTOKO BOWIIH BCixX #oro miTeit, mo crummio rHiB ['ocniona (Icyc Hagin 7: 24-26). A
4oro BapTi HactaHoBU Cayiy 3HUIIUTH HapoJ AMaiika «Bijl OTpOKa JI0 IpyIHOro HeMOBIATH» (1-a
Hapct 15: 3). V Ilcanmi 136: 9 HazBaHO OJIAXKEHHUMH THX, XTO PO30OHMBAE TOJIOBU HEMOBIIT 00
KaMiHb. | 11e ganeko He BCi MOAIOHI MPUKIIAIH.

[Toxa3oBHMM MpPHKIAIOM TaKOTO TIIYMadeHHs € BilickkoBa arpecis Pocii npotu Ykpainu, siky
cxBaitoe Pociiicbka mpaBociaBHa LEPKBa.

VYce 1ie BKazye Ha Te, 110 MopaibHi HactaHoBH s LIl He MOBWUHHI 3BOAMTHCS A0 LUTAT i3
penirifHuX TEKCTiB, a MycATh 0a3yBaTHCS Ha 3arajJbHONPHUHATHX MOpAIbHUX IIHHOCTSX, SKI
MICTATBCS B KYJIbTYpHOMY HaJ0aHHI JIOACTBa. €IMHUM HaAIMHUM 3aXHCTOM BiJl HeOe3IeK,
MOB’S3aHUX 13 TMposBaMHU peniriiHoro (aHatu3Mmy, BOAYa€TbCs LIJIKOBUTE BHUKIIIOYESHHS
MO>KJIMBOCT1 BBE/ICHHS B IITYYHY OCOOMCTICTh TaK 3BaHUX «PETITMHUX» IHHOCTEH — aJKe e came

! Tlepeknan Muxaiina SIkyGosuua.
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TOH BUIAJOK, KOJIU «TOOpUMH HaMipaMH BHUMOIIEHO IOPOTY 10 mekiaay. s 1mporo morpioHO
BBECTH B IaM’sIThb MAIIMHHU PENIriiiHI TeKCTH, ki MicTiaTbea B bibmii, Kopani, Topi Ta iHmmx
pENrifHUX MUCHhMOBUX JDKEpesax, i mepega0aynTH aBTOMATUYHE BIJAKIIIOYCHHS y BUMAJKY, SKIIO
SIKUHCB 13 IIMX TEKCTIiB HAMAraroThCs BIPOBAJUTH B OJIOK COBICTI.

o migpo3ainy 7.1. «llITyunuii inTesekr y cdepi Oe3neku Ta B
000pPOHHO-NIPOMHUCJIOBOMY KOMILIEKCI YKpaiHu»

JlotugHo0 110 ipoOeMu KibepOe3neku aepkaBu € mpodsieMa iH(GOpMaIliiHOT TiriEHH.

Ha >kxanb, mOMmMpeHUM SIBHIIIEM CTaJIM TaK 3BaHI «yKPaiHCHKOMOBHI» CaliTH 3 TMOpajamMH Ha
TEMH YKPaiHChKOT MOBH, K1 € IPOCTO MEPEKIIATOM POCIHCHKUX TEKCTIB 00 POCIHCHKOT MOBH.

Ocb, Hampukian, calt «Slk 3amam’sTaTH BiIMiHKM YKpaiHChKOI MOBH JIETKO IITSM, SIK
3amam’statd  kpamte 1 mBuame» (https://jak.koshachek.com/articles/jak-zapam-jatati-vidminki-
ukrainskoi-movi-legko.html). 3Bigcu mMokHa moBigaTHcs, 110 B YKpaiHCHKii MOBI HE CiM, a IIICTh
BIIMIHKIB (SK y POCIHCBKi MOBi), a 3aMiCTh MicLEBOro Qirypye «npuilMeHHUKOBHiT». HaBiTh
aKpOBIPIII MPOIOHYIOTH, 00 Kpaie 3amam’statd Biaminku. Hanpuxnan takwmii: IBan Haponus
HiBunnky 3BeniB Tsartu Ilemomku. 3po3ymino, o Bce 1€ — NOTaHEHBKUN MEePeKIIaj] 3 poCciiichKoi
MOBH. A 0OCh CaliT «JIEeKCHYHMI MOBTOP — LIO 1€ TaKe: MPUKIIAJNA B YKPATHCHKIl MOBI 1 JIiTEepaTypi»
(http://teg.com.ua/leksichnij-povtor-shho-tse-take-prikladi-v-ukrayinskij-movi-i-literaturi/).
VY camoMy K TEKCTi MIEThCS MPO «CTUIICTHYHI KOLITH» POCIHCHKOI MOBH, MiJKPIIJICH] [IUTaTaMu
POCIHCHKUX KIIACHKIB B OpUTIHAJII.

Baxko ckazaTtu HareBHO, 3 KO METOK CTBOPIOBAJIUCS TakKi caliTh. MOXIIMBO, 1Ie pecypcu
MiJ POCIHCHKUM BIUTMBOM, CIIPSIMOBaHI Ha JWUCKPEIUTAINIO YKPaiHCHKOT MOBH. AJDKE HEBAXKKO
3po3yMiTH, 5Kl OyAyTh HACIiJKA BUKOPUCTaHHsS Takux pecypciB. [lobauuBmm 1eil HemoTyruii
nepeKyaa, KOPUCTyBau 3axode BiAMOBUTHCS BiJ IMOIIYKIB YKpPailHCBKOIO MOBOIO abo i y3arami
CKJIaJIc HEraTUBHE BPAKCHHS PO YKpalHCBKy MOBY SIK TIPO He,I[OJ'IyFI/II/I JI0JIATOK JI0 POCIHCHKOT.

BincrexxeHHs MoMiOHUX CalTIB 1 HaJe)KHE pearyBaHHS Ha Taki pedi € BaKJIMBHM 3aBJaHHSIM
iH(popMaliiiHOT Oe3MmeKu Halloi epKaBy, jae noTpioHo 3actocyBaru 1.

Jdosouw A. C.

o po3ainy 8. «<HaykosBe, kajpoBe Ta MaTepiajibHe 3a0e3Me4eHHs HAIOHAJIbHOL
€KOCHCTEeMHU IITYYHOI 0 iHTEeJIeKTY>

Jna yenimuoi peanizanii Ctparerii po3BUTKY HITYYHOIO IHTENEKTY B YKpaiHi HeoOXinHa
KOHIIEHTpALlisl YKpaiHChbKMX HayKoBHMX IIKUT y cdepi LI ams cTBOpeHHS METOMIB MAalIMHHOIO
HaBUYaHHS B paMkax (YHKIIOHATBHOTO IIJIXOAYy /O MOJCIIOBAHHS KOTHITHBHUX TIPOIECIB
MPUPOJHOTO 1HTENEKTY JIoAuHU. [Ipy 1boMy METOIM MalIMHHOTO HaBYaHHS MOBHHHI BIANOBIAATH
TaKUM OCHOBHUM BUMOTaM:

- OyTd aJanTHMBHMMU JO JOBUIBHMX IIOYaTKOBUX YMOB (OPMYBAaHHS  BXIJHOTO
MareMaTnyHoro onucy cucremu 11

- 3piiicHioBaTH (a3udikaiiio BXIJHUX HEYITKMX JaHUX Y Mpolleci MAlIMHHOTO HaBYaHHS,
TOOTO TpaHC(OpPMYBaTH ampiOpHO HEYITKe poO30UTTS KIJIAciB  pPO3Mi3HABaHHS, SKi
XapaKTEePU3YIOTh MOXKJINBI (YHKIIIOHATBHI CTAHU 00YUCIIOBAJIBLHOI MAIIIUHHU 3i INTYYHUM
iHTeJ1eKTOM, B UiTKE pO3OUTTS;

- OyTH NPaKTUYHO HEUYTJIIMBHUMH J10 0araTOBHMIPHOCTI MPOCTOPY O3HAaK pO3Mi3HABAHHS Ta
an(aBiTy KJIaciB po3Mi3HABAHHS;

- MalIMHHE HaBYaHHs 3/IACHIOBATH 3a 1€PApXIYHOI CTPYKTYpPOIO JaHUX, IO JO03BOJISE
OyayBaTH BHCOKOIOCTOBIPHI BHpilllaibHI HpaBuia A aidaBiTiB KJIaciB po3Mi3HaBaHHS
BEJIMKOT MOTY>KHOCTI;

- aBTOMaTHyHe (6e3 IHTepaKTUBHOI'O PEXMMY) CAaMOHABYaHHs Ta rnepeHaByaHHs cuctemu 111
IIpH po3LIMPEHH] anaBiTy KaciB po3i3HaBaHHS;
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- OyTHM 3IaTHUMH 3JIMCHIOBATH KiIacH]iKaiiiiHe MPOTHO3YBaHHS 3MiHM (DYHKIIIOHAJIBHHX
CTaHiB 00YHMCITIOBAIIBHOT CUCTEMH 1 IOCIIPKYBaHUX MPOLIECIB;

- 3IIHCHIOBATH ONTHMAJIbHHUHA  PO3MOILIT pecypcy  OOYHMCIIIOBAIbHOI ~MAaIlMHUA  Ta
PO3MOAINIEHOTO  OOYUCIIOBAIBHOTO  CEPEJOBMINA 33  Y3arajJbHEHHM  KpPUTEpiEM
«eHepro30epexeHHs — AKICTh 00CIIyrOBYBaHHS KOPHCTYBAUay.

Ockinbku  peanmizamiss  Ctparerii  po3BUTKY INTYYHOTO 1HTEJNEKTY B YKpaiHi Oyzae
3IACHIOBATHCS 32 YMOB OOMEXEHOTO (PiHAHCYBAHHS, TO OJHUM 13 JpKepes (piHaHCYBaHHS HAYKOBHX
po3po0OK B YHIBEpCUTETaxX € CLIOHCOPChKI BHeckH IT-kommaniii. Ha »anb, Ha BiAMiHY BiJl CBITOBOT
OpakTuku, B YKpaini [T-xkoMmaHii BHUKOPUCTOBYIOTH CTYIEHTIB 1 BHIIYCKHUKIB Taiy3i
«Indopmartiiiai  TexHoJOrI» 0€3 KOMIeEHcalli nep)kaBl 3a iX MIATOTOBKY, 1o 3mymye 3BO
BUCTYHNATH B poJii mpoxaviB. HeoOxigno npocutu MOH VYkpaiau po3poOuTi HOpMaTHBHO-TIPABOBY
JOKYMEHTAI[I10, SIKa PErJaMEHTY€E JOTOBIPHI BIJHOCHHHM MK YHIBEPCHTETOM 1 POoOOTOMABISIMHU 3
000B’SI3KOBUM CTBOPEHHSM CIIOHCOPCHKOTO (hOHAY Ha HAYKOBI JOCIHIPKEHHS BUIIYCKHOI Kadenpu
Ta MATPUMKY TaJaHOBUTUX CTYJCHTIB 1 acHmipaHTiB, Kl OyayTh 3amisiHi y BukoHaHHI Crpaterii
PO3BHUTKY IITYYHOT'O IHTEJIEKTY B YKpaiHi.

KanmpoBuii HaykoBui moOTeHI[ian YKpaiHM IUJIKOM CIPOMOXHHUH Ui  CTBOPEHHS
O0YHCITIOBAJIFHOI MAITMHM 31 HITYYHUM IHTEJIEKTOM 3a JOCTaTHhOro (iHancyBaHHs. [Ipukmagamu
TaKoi CIIPOMO’KHOCTI € HayKOBI pe3yJbTaTH, OTpUMaHi B [HCTUTYTI mpoOiIeM MTYYHOrO IHTEIEeKTY
MOH VYxkpaiau i HAH Ykpainu ta B CyMCbKOMY JIepKaBHOMY YHIBEPCHUTETI IOJJ0 MOJIEIIOBAHHS
KOTHITUBHHX MPOIECIB MPUPOIHOTO IHTENEKTY JIOJUHU i CTBOPEHHS B paMKax (yHKIIOHAJIHLHOTO
MIIXOAY METOIIB TaK 3BaHOTO 1H(OPMAIIHHO-CKCTPEMAaIbHOTO MAIIMHHOTO HABYAHHS,
¢dbyHKIiOHAaNTBHA e(DEKTUBHICTD SKUX MEPEBEPIIYE BIIOMI IHTETIEKTYyadbHi 1HPOpMAIIiiiHI TEXHOIOT11
aHaITI3y JTaHHX.

o miapo3ainy 2.1. «OcHOBHI TepMiHH Ta MOHATT»

YTouHneHHs TepMiHiB «IHTenekT MoauHu» Ta «LITydHui iHTENeKT»:

IHTeJIeKT JIIOAMHM — YMiHHSI PO3B’AI3aHHSl TBOPYMX 3aBJaHb, copmMoBaHe B mpoueci
HABYAHHS JIIOJAMHU B3a€MO/Iil 3 HABKOJHUIIHIM cepeI0BHIEM;

IITYYHUH IHTEJeKT — aJIrOpMTM PO3B’S3aHHS IITYYHOK CBiJOMICTIO INTY4HOI
ocoducTocTi (MAINMHHM) TBOPYHMX 3aBJaHb, CTBOPEHHH i KOHTPOJbLOBAHWH CBIIOMICTIO
JIOINHH.

OCKINbKM IITYYHUN 1HTEJEKT € HAOMM)KEHHSAM MPUPOJHOTO 1HTENEKTY JIIOJUHM, TO MallliHa
anpiopi He MOXE CTBOPUTH MEXaHI3M MPUIHATTS pillieHb Kpallui, HI’XK CBIAOMICTb JIFOAUHU. [HIIa
crpaBa, 1110 CBIOMICTb JIIOAUHU Moke cTBopHuTH LI, sikuii Moxxe po3mmproBaty ii GyHKIIOHATBHI
MO>KJIMBOCTI, HAIPUKIAJ IUIAXOM CTBOPEHHS MpPAaKTUYHO HEOOMEXEHOI mam’sTi abo BHCOKOI
onepaTuBHOCTI NMpUHHATTA pimeHb. Hamanus I Takux BiacTUBOCTEH SK CaMOpPO3MHOXKEHHS,
CaMOY/JIOCKOHQJIEHHSI, AaBTOHOMHICTb (DYHKIIOHYBaHHsS, CaMO3HMILEHHS TOLUI0 TaK CaMo
CTBOPIOETHCS CB1IOMICTIO JIFO/IUHHU.

Kasumup B. B.
o po3ainy «Berynm»

HoBuii TexHoNoOriyHMi ykinan, sSKui mouyaB (opmyBatucs 3 modatky XXI cromiTTs mif
BIJIUBOM CTPIMKOIO pO3BUTKY 1H(OpMaLIHHUX TEXHOJOTiH, O0a3yeTbcsi Ha BHUKOPHCTAHHI
Ki0epdiznuHuXx cucreM. MarepiaJbHHUI CBIT ChOTOJHI 3JIMBAETHCS 3 BIPTyaJbHUM, YTBOPIOIOYHU
envHy uHudpoBy ekocucteMmMy. HalBaxauBimIMM (QaKkTOpPOM YCHIMIHOCTI TaKOro pyxy €
BIIPOBA/PKEHHSI IHTEJIEKTYyaJIbHIUX BUPOOHUYMX CUCTEM, OCHAILIEHUX IITYYHUM 1IHTEJIEKTOM.

OuikyeTbes, 10 B MailOyTHboMy BuTpaTH Ha LI 3pocTaTUMyTh 3a paXyHOK TOTO, 110 Oi3HEC
npartHe NpUIIBUALIMTU HUPPOBY TpaHCHOPMAILIIIO Ta TEXHOJIOTTYHUNA PO3BUTOK. TOXK y HAHOMMKUii
MEPCIIEKTHB] PUHOK MITYYHOT'O 1HTENEeKTY aocsirHe 99,94 mupna nonapis y 2023 p. npu cepeIHbOMY
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piunomy 3poctanHi 34,86 %. [Ipaktuune Bukopucranus L1 Gyne ronoBHUM YHMHHHUKOM, OCKUIBKH
HiANPUEMCTBA TapaHTYIOTh, L0 BOHU 3apoOJsiioTh rpouri, BukopucroBytoun LI ans BupimenHs
KOHKPETHUX TPOOIIEeM.

3 ornsAy Ha TakWi MPOTHO3 1 BPaxOBYIOUHM HAsBHUN MOTEHINANl Ta BHKJIWKH, IO CTAOTh
nepe IepKaBoro, HAMOUIBII MPIOPUTETHUMH HANIPSIMAMH PO3BHUTKY IITYYHOTO IHTENEKTY B YKpaiHi
CJIiJT BBYKaTH BUPOOHUIITBO Ta 000POHHY cepy.

Jo minpo3ainy 7.1. «llITyuyHnnii inTesiekT y cdepi 6e3nexkn Ta B 000pOHHO-NIPOMHUCIOBOMY
KOMILJIEKCI YKpaiHu»

Oxkpim kiGepOe3rneku, 3HaUeHHs K01 HEHMOBIPHO 3pOCIIO B OCTaHHI POKH, HAaWBAKJIUBIIIUM
HANPSMOM JIOCTI/KEHHS Ta BIIPOBAPKEHHS IITYYHOTO 1HTEIEKTY B 000pOHHIN cepi citif BBaXKATH
CTBOPEHHSI Ta BHUKOPUCTaHHS MOOUIBHUX IHTEJEKTyaJbHUX cHUcCTeM. Taki cucTeMu J03BOJSATh
3aMiCTh HAJ3BMYAHO BPa3IMBOrO IIEHTPAII30BAHOTO KOHTPOIIO 13 3a3Jalieriib BH3HAYCHUMU
VOPaBIiHCBKUMHM Ta CUTyalllHHUMM LIEHTpaMH BUKOPHUCTOBYBATH TMOBHICTIO PO3MOJIICHUN
CUCTEMHHI KOHTPOJIb, SKHH € CTIHKUM, HaJIIHHUM Ta TUHAMIYHO CTPYKTYPOBAHHM.

CTBOpeHHsSI 1HTENEKTyaIbHUX MOOUIBHUX CHUCTEM € OJHIEI0 3 TOJOBHHUX KOHIEMHIi
oprasizarii pi3HOPIIHMX HAMIOHAIBHHUX 1 MDKHApPOJHUX CHWJI, BIMOMHX i HazBamu '"Mo3zaiuHi
BiifHM" Ta "bararomomeHHi omeparii’, fki 3apa3 akTUBHO peani3ye ATEHTCTBO OOOPOHHUX
nocnigannbkux mpoektie DARPA (CIHA).

Konnenmis "Mo3zaiuni BifiHH", mo1i0HO 10 KepaMidyHOl IUIMTKU B M03ailll, 00’eaHye 60ioBi
w1atGopmu pa3oM, 100 3poOUTH NakeT cuil. Mera nosiaraTuimMe B TOMY, 1100 CKepyBaTH Ha BOpora
CTUIbKHU Pi3HOPiTHUX TuIaTdopM 30poi Ta NAaTHUKIB, IO WOTO CUIM OYAyTh MepeBaHTakeHi. Tox
TOJIOBHY 17110 JJaHOT KOHIIETII[ii MOYKHA BUCIIOBUTH TaKUM YHHOM: Y3SITH CKIIQJHICTh 1 IEPETBOPUTH
11 Ha aCUMETPUUHY IIepeBary.

3aBmaHHs oOpraHizamii Ta IUIaHYBaHHS pPO3MOJUICHMX MOOITBHHUX CHCTEM BIHCYETHCS B
HemoaaBHi crmiibHI KoHmenmii "bararomomennux omepamii". IIpOTHCTOSHHS TPOTH PIBHUX
KOHKYPEHTIB O03Ha4a€ HEOOXITHICTh 3aXHUIMATH CHJIA Bij 3arpo3, sSIKi MOXYTh HAJIXOJUTH 3 OyIb-
SKOTO JIOMEHY — Ha3eMHOI0, MOBITPSHOTO, KOCMIYHOTO, MOPCBHKOro Ta/abo KibepmpocTopy.
Bunukae HEOOXIIHICTh OpraHi3oByBaTH OaraTOKOMIIOHEHTHI pPOOOTOTEXHIYHI KOMIIJIEKCH B
IHTENIeKTyallbHI aBTOHOMHI cucTeMu (poi), MO Aif0Th 0€3 I[EeHTPAIbHOTO Ta 30BHIIIHBOTO
KOHTPOITIO.

Oco6uBy poiib y Ha3BaHMX KOHLEMIISIX BIJIrpatoTh Oe3misoTHI jdiTanbHi anapatu (BIJIA),
abo aponu. 3pocTaHHs 00csriB 3akymiBenb BilicbkoBux BIIJIA B ychoMy CBITI € CYTTEBUM
¢dakTopoM. Tak, 3aranbuuil puHok BITJIA y 2019 poui ouintoBases y 19,3 mapa nonapis CHIA, i,
3a mporHo3amu, nocsarue 45,8 muapa ponapis CILHA go 2025 poky npu MOKa3HUKY 3pOCTaHHS A0
15,5 % na pik. Llum noka3Hukam, 6e3yMOBHO, CHIpHsUIO Takoxk BHkopucTaHHs BIIJIA B pizHHX
KOMEpLIMHUX mporpamax, TaKUX SK MOHITOPUHI, 3HOoMKa Ta KaprorpadyBaHHs, TOYHE
3eMJIepoOCTBO, TUCTAHLIIHE 30HAYBaHHS 3 MOBITPS Ta JOCTaBKa MPOIYKIIii.

Buxonsum 31 cdep 3acTocyBaHHS, OCHOBHMMH HampsMaMH BIIPOBA/DKEHHS MITYYHOTO
IHTEJIEKTY B MOOUIBbHI CHUCTeMH, 10 SKUX HanexxuTh 1 BIUJIA, ciig Bu3HATU: MalIMHHE HaBYaHHSA,
KOMIT FOTEpHHMI 31p 1 po3mi3HaBaHHs 00pasiB, aHalli3 BEIMKUX JaHMX, CTIMKI CHCTEMH 3B’SI3KY,
MYJIbTHAreHTHI TEXHOJIOT] yIpaBliHHA Ta OpraHi3auii CiBTOBapHCTB aBTOHOMHHUX POOOTIB.

Mera noennanus BIIJIA 1 mITydHOro IHTENEKTY MOJSTae B TOMY, 1100 3pOoOUTH edeKTUBHE
BUKOPUCTaHHSA BEJIUKUX HAOOpIiB JaHMX (HANpUKiIag, aepo(OTO3HIMKIB) SKOMOTa OuIbII
aBTOMAaTH30BaHUM 1 O6e3npobseMHuM. BIIJIA MOXyTh PO3KPUTH BeCh CBIM MOTEHIIAN TIIBKU TO/I,
KoJM 301p 1 aHalli3 JaHUX JOCATAIOTh HaWBUIIOTO PiBHs aBTOMAaTH3allii. AJle CiIijl BpaxoBYyBaTH, 110
noenHanHs BITJIA 1 mTy4yHOro 1HTEIEKTY Ma€ CEHC TUIBKM B TOMY BHIIAJIKY, SIKIIO 1€ €KOHOMUTh
rpour 1 yac, MmO OCOOJMBO B@XKJIMBO NPU BIHCHKOBOMY 3aCTOCYBaHHI. Y JESKHUX BHIIaKax
TpaaAULIHHUN KOMIT IOTEpHUH 31p y NO€JHAHHI 3 MAaIIMHHUM / TJIMOOKMM HAaBUAHHSM BCE LIE MOXeE
OyTH IPOCTILIUM 1 KpAIlUM piIIEHHSM.
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Hanpsimu aistjibHOCTI
HAYKOBO-HABYAJIBHOI'0 HEHTPY IITYYHOI0 iHTEJIEKTY Ta KidepOe3neku

1. HocmimxeHHs:
- MalIMHHE Ta INIMOOKE HaBYaHHS,
- KOMIT IOTepHUi 3ip 1 po3mi3HaBaHHA 00pas3iB;
- IHTENEeKTyaJIbHUH aHali3 BEJUKUX JaHUX;
- CTIiKi CHCTeMH 3B SI3KY;,
- MYJbTHAreHTHI TEXHOJIOTII yIpaBIiHHS,
- aBTOHOMHI poOOTH;
- MOOUIBHI IHTETEKTYyaJIbHI CHCTEMH,
- IHTEJeKTyaJlbHE ONPAIIOBAHHS TEKCTIB;
- TOJIOC 1 MOBa, KEPOBaHI LITYYHUM 1HTEIEKTOM;
- IOTYYHH IHTENIEKT Y XMAPHUHHOMY CEPEIOBHIIL;
- IHTENeKTyaJlbHI CHCTEMH B OXOpPOHI 3/10pOB’;
- HOBIiTHI TexHouorii [amycTpii 4.0;
- IHTEeNeKTYyalbHHI Tu3aiiH 1 BUPOOHUIITBO;
- MOJETHHOOPIEHTOBAHE YIPABIIHHS IHTEICKTYAIbHUMHU BUPOOHUYMMH CHCTEMaMHU;
- OesneuHwuii [HTEpHET peuei;
- IHTENeKTyaJIbHUH MOHITOPHHT 1 IPUHHATTS PillICHB;
- YCBIJIOMJICHHS Ta IPOTHO3YBaHHS CUTYAIIiid;
- IHTeNeKTyaJIbHI TEXHOJOT1] KibepOe3rnekn MpOMHCIOBOCTI 1 OpraHizarliil.
2. HapuaHHus:
- TIATOTOBKH MOKTOPiB (hiocodii Ta 1oKTOPiB HayK 3i cienianbHocTel 122 - Komn’otepHi
Hayk#, 125 — Kibepbesneka, 126 - [ndhopmaliiiiHi cCHCTEMH Ta TEXHOJIOT];
- TIATOTOBKA MaricTpiB 3a OCBITHIMH MPOrpaMaMu B cepi ITyYHOTO IHTEIEKTY;
- TIIBUIICHHS KBaTiikaIii mpoMucIoBUX (axiBIIiB i MepcoHaTy IICHTPIB KibepOe3neku 3
MUTaHb BUKOPUCTAHHS HOBITHIX 1HTENIEKTYaIbHUX TEXHOJIOTIH.
3. Ceprudikaris crieriamicTiB y cepi ITyIHOTO IHTETICKTY.

Jo minpozainy 7.3. « LITyuyHunii iHTeJIeKT y POMHUCJIOBOCTI Ta eHepreTuii»

BcecpitHs mporpama «lHTeneKkTyaabHI BUPOOHHMYI CHCTEMU», fKa pO3MOYanach HAIpPUKIHI
MHUHYJIOTO CTOJITTS 3 cepii AOCHITHUIBKUX MPOEKTIB, 3apa3 cTaja OCHOBHOIO PYIIIHHOI CHIIOIO
Ianyctpii 4.0. InTenexkryanbHi BUPpOOHHUI CHCTEMH, sIKI 0a3yHOThCS HAa BCEOIYHOMY BUKOpPHUCTaHHI
BOYTOBaHMX KOMIT IOTEPHUX MOJENeH, Tpu3BeiH 0 nosiBu Kidepdizuunux cuctem (KDC), 3maTHIX
MOETHYBATH peasIbHU Ta BipTyanbHUH CBIT. 3apa3 KOC 3a0e3neuyroTh Taki IHTEIEKTYyalbH1 chepu
BUPOOHMIITBA, $SK AaBTOHOMHI poOOTH, JIONMOBHEHAa pEalbHICTh, PO3IIHUPEHE BUPOOHUITBO,
BEpTUKAJIIbHA Ta TOPWU3OHTAJIbHA IHTErpallisi, BEIHMKI JaHl, XMapWUHHI TEXHOJOTIi, IMiTaIiiiHe
MOJIEJIIOBaHHS, IHAycTpianbHUM [HTepHET pedeil 1 kibepOe3neka. binbu Toro, KoM’ rOTepHI MojEN,
Kl € TOJIOBHUM UMHHUKOM IITYYHOI'O IHTENIEKTY, Oe3mocepeHbO BOYAOBYIOTHCS B KOHTYP
YIIpaBJIiHHS Ha BCIX PIBHAX MPUUHATTS pillIeHb: BiJ CTPATEriyHOrO Ta TAKTUYHOI'O MJIAHYBaHHA 10
KepyBaHHS TEXHOJIOTIYHIMH TIPOIIECAMH.

VYpaxoByioun HasBHMH 1HTENEKTyadbHUH MOTEHINaN, HaHOMMKYMM 4yacoM YKpaiHa MOXe
CTaTH PETIOHATBHUM JIiJIEpOM y TuX cdepax, 3a0e3Neuyroyd HaJaHHA KOMIUICKCHUX 1
BHUCOKOTEXHOJIOTIYHUX 1HKEHEPHHUX MOCIYT HacaMIepes 3a TAKUMH HalpsMaMu:

- TporpaMyBaHHS B cdepi MPOMHUCIOBUX BHUCOKMX TEXHOJIOTIM Ta CTBOPEHHS HOBHX

MIPOrpaMHUX MPOJYKTIB, BKIIOYAIOYM HOBI TexHOOTIi [HycTpii 4.0;

- JU3aiiH (eNEeKTPUYHUHN, MEXaHIYHUM, €TICKTPOHHUH, TEXHOJIOTTYHHH, OyIiBEIHHUI TOIIO);
- TPOMMCIIOBA aBTOMATH3AIlisl, KOMIT IOTepU3allisl Ta IHTeNEKTyani3alis (BKII0Yayy BBEICHHS

B €KCILTyaTaIlll0 IPOMHUCIIOBUX MaiTaHUMKIB);

- po3pobka Ta BUpOOHHUITBO CKJIAIHOI, IpiOHOCEPiHHOT a00 YHIKaIBHOI MPOTYKIIii.
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st BHYTpimHBOTO pUHKY [HAYyCTpis 4.0, HamOBHEHA PIICHHSMH IITYYHOTO IHTEJEKTY, Ma€
CTaTH KaTaji3aTOpOM 3POCTAHHS MPOMHUCIOBOCTI, @ TAaKOX OOOPOHHO-TIPOMHCIOBOTO KOMILICKCY.
[lpy 1pOMY BETMYE3HMM BUKIMKOM € 3aimydeHHs I[T-komnadiidf, Hayku Ta YHIBEPCHUTETIB [0
udpoBoi TpaHcopmarii yKpaiHCbKOI MPOMHCIOBOCTI Ta eHepretuku. Ha Tii Hectaui pobOodoi
CHJIH 1I€ TAKOXK MOKE 03HaYaTH 301UIBIICHHS TIOMUTY Ha aBTOMAaTH3AIlilo0.

o po3ainy 8. «<HaykoBe, kaqpoBe Ta MaTepiajibHe 3a0e3MeYeHHs
HALliOHAJILHOI €KOCHCTEMH IITYYHOI0 iHTEJIeKTY»

HaiiBaxxnuBimoro ckinagoBoto exkocucremMu LI € pecypcHe 3a0e3meyeHHS HAYKOBHMHU
KaJpaMy, IHKEHepaMH Ta MeAaroriyHuMU MpalniBHUKAMHU, Ha K1 NOKJIQAAI0ThCS TaKl 3aB/IaHH:

- TIPOBENEHHS aKTyaJbHUX 1 pe3yJbTaTMBHUX HAYKOBHX JOCIIKEHb 3 (yHIaMEHTAIbHOI Ta
MPUKIIATHOT TEMATUKU B c(hepi MTYyYHOTO IHTEIEKTY;

- Y3TOJUKEHHS TEMaTHKH HayKOBMX JOCHI/KEeHb 11070 po3BUTKY LI B YkpaiHi 3 ypaxyBaHHSIM
moTped JaepkaBy Ta CYCHIJIbCTBA;

- TIATPUMKA y4YacTi HAyKOBIIB y MDKHAPOJHMX BUCTaBKaxX 1 KOH(EpPEHIIsX, 3IiHCHEeHHS
HAyKOBHX MYyOJiKalii y MPOBIAHUX MIKHAPOJHUX BUAAHHSX, BIAKPUTTS HOBUX IPYKOBAHUX
Ta eNEKTPOHHMUX BHIAHBb 3 npoduiem 111I;

- BIAKPUTTS HOBUX Ta YJOCKOHAJCHHsS HAasBHUX OCBITHIX HpOrpaM y HalpsMax BUBYAHHS
teopii Ta mpaktuku 111, a Takox HOr0 BUKOPUCTAHHS B Pi3HUX Tay3sX 3HAHb;

- po3poOka cTaHJapTiB MIArOTOBKM OakalaBpiB, MAaricTpiB Ta acMipaHTIB 3 YpaxyBaHHSIM
IepcreKkTUB BuUKopucrtanus 11I;

- PO3MOBCIOJKEHHS BXKE HAKOIUYECHOTO JOCBiAY B po3po0iii cucrem LI, sikuit 6yno orpumMaHo
i yac BukoHaHHs nporpam Temmyc-4 ta ['opuzont 2000;

- BiakputTs okpemoi HomiHamii 31 Il mpm mpoBeneHHI HayKOBUX (ecTHUBANIB, KOHKYPCIB
cTapTamiB 1 GopyMmiB;

- 320XOYCHHS TAJaHOBUTOI MOJIOJI N0 CHPUHHATTS Ta po3BUTKY imed LI wepes Mamy
aKaJieMilo HayK.

Konpgpatenko HO. ., Ctprok O. C., Ko3nos O. B., CigeHko €. B.

o pozaiay 1. «Ilapagurma»

[IpoMucioBicTb VYKpaiHM CTHUKA€TBCS 3 JKOPCTKOIO TJI00AIbHOIO KOHKYPEHLIEK, 110
MOEIHYETHCA 3 TPYIAHOIIAMU Yy (PIHAHCYBAHHI IHBECTHIIM 3 BUCOKMM DPH3UKOM Yy CKIJIQJHHMX
TEXHOJIOTIYHMX cepax, BKIOUYaOYM 1H(OpMalliiiHI Ta KOMII IOTEPHI TEXHOJIOTIi. 3aBa)ka€ TaKOX
CTapiHHS 1H(QPACTPYKTYpH, BKIIOYAIOUM TEXHIKYy, fKa HE TroToBa 1O oUM(PYBaHHS, a TaKOX
BIJICYTHICTh MOKJIMBOCTEW MacIITa0yBaHHs Ta AUPY31i TEXHOJIOTIH.

Pazom 3 TuM, 32 OCTaHHE AecATUpIYYA YKpaiHa CYTTEBO 3MIIIHUIIA CBOI MO3UIIT K aKTUBHUN
y4acHUK cBiTOBOI criyibHOTH 111

3a peiitunarom Artificial Intelligence Industry in Eastern Europe 2018 xommanii Deep
Knowledge Analytics, Ykpaina BXomuth 1m0 Tpiliku jigepiB cepen kpain CximHoi €Bpomu 3a
KUTBKICTIO KOMITIaHiH, 1o npamioTs y cdepi LI ¥V npomy peiitunry nepiue micue nocina Pocis
(133 xommnanii), apyre — Ilonbma (110 kommnaniit), Tpete — Ykpaina (57 xkommaniif).

3a peiituarom Government Al Readiness Index 2020, sikuii OIiHIOE TOTOBHICTB YPS/IiB IIOJI0
BIIPOBA/DKEHHS ILITYYHOrO 1HTENEKTy, YKpaiHa nocigae 57-e¢ micue cepen 172 kpaiH 3 1HAEKCOM
49,901 (nns mopiBHsAHHS, diaep peitunry, CIIIA, mae inaexc 85,479). 3a num pelTuHroM YKpaiHna
Ma€ Takl IIOKa3HUKH: OaueHHs — 50 OaiiB; HaABHICTE MaHUX — 66,56; ernka — 51,27; iHHOBAIIHHICTE
— 41,53; posmip — 22,87; indpactpykrypa — 41,35; mroacekuit kamitan — 42,39. HaiiBummmii
MOKA3HHK 32 PENPE3eHTATUBHICTIO NaHuX — 84,17,
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Takox Ykpaina 3a ocTaHHI KiJIbKa POKIB 3HAYHO MPOCYHYJIACs B TUTaH1 MyOJTiKaIlii BIAKPUTHX
nanux. Hapasi y ceitoBomy peiitunry Global Open Data Index Ykpaina nocinae 31-e micre?.

Xo4a ChOTO/IHI I1I€ paHO TOBOPUTH PO aOCOFOTHO JIiIEPChKI MO3UITIT HAIOT KpaiHW B IIapUHi
11, ane mpu npaBWIIbHO OOpaHiil cTpaTerii po3BUTKY Ta ii TMHAMIYHOMY KOpPEryBaHHI, BiIIOBITHO
70 BHKJIMKIB 1 IMOCTABJICHUX 3aBllaHb, HAIlla Jep)KaBa Ma€ XOPOIIi MEPCHEKTUBH MOCHUIUTH CBOIO
POJIb y LM Tamy3i i JOCATTH CTAaTyCy MPOBITHOTO TPABIISL.

IcHye HarampHa moTpeba y 3pOCTaHHI iHBeCTHIIM B YKpaiHy. € moTpeba IHTETrpyBaTH
TOPU30HTAIBHY HPOMHKCIOBY Ta IHHOBALIMHY IOJITHKY 3 Taly3€BOI0 Ta TEXHOJIOTIYHOIO, 11100
CHPUSATH TPOMHUCIOBIA TpaHchopMallii 0 EKOHOMIKM 3HAaHb IUISIXOM IOCHJICHHS HasBHOCTI
BHUCOKOTEXHOJIOTIYHUX  CEKTOpiB,  OJHOYACHO  CHPUSAIOYM  MOJEpHi3alii  HHM3bKO-  Ta
CEPEIHPOTEXHOJIOTTYHUX CEKTOpIB Ta iXHIO 3JaTHICTh 3aCBOIOBATH HOBI TexHoJorii. JlepxaBHi
iHBecTULii YKpaiHW B HAYKOBO-AOCIHIJHI Ta KOHCTPYKTOPCHKI POOOTH Yy IH(PPOBHX TEXHOIOTisIX
3HAQYHO MEHIN, HIX Yy TMPOBITHUX IHAYCTPIaJbHUX KpaiHaX, a B TaKUX BHCOKOTEXHOJOTIYHHX
chepax, K IITyYHUH 1HTEIEKT, JEp>KaBHI Ta MpHUBATHI IHBeCTHLIi B YKpaiHy y HecsTKu pasiB
MEHIIII.

o minpo3ainy 2.2. «OCHOBHI HANPSIMHU AOCIIIKEHb IITY4YHOI 0 iHTEJIEKTY»

[Ipobnema cTBOpEHHsI 3arajbHOIO IITYYHOI'O 1HTENEKTY, TOOTO LITYYHOrO areHra, 34aTHOrOo
Ha MIpKyBaHHS Ta CaMOYCBIJJOMJICHHA — L€ 3aBJaHHS Oijbmie 3 o0jacTi MporpaMyBaHHS, HIX
KOMIT'IOTepHOT 1HKeHepii. J[is1 CTBOpEHHs MOBHOLIHHOI'O IITYYHOI'O I1HTENEKTYy HacamIiepen
HeoOXiHA TPUHIMIIOBO HOBA IPOTPAMHO-AJITOPUTMIYHA apXITEKTypa, BHCOKOpiBHEBE OadeHHs
peaizanii 1IbOro 3aBAaHHs 32 JI0IIOMOT00 NPOTPaMyBaHHs 1 cuCcTeM IIIMO0KOro HaBYaHHS.

[ToTy>XHOCTI Cy4acHHUX KOMII'IOTEPIB 1 CYNEPKOMIT IOTEPIB YXKE I03BOJSIIOTh €()EKTUBHO
3MIMCHIOBAaTH HAJCKJIaJHI MaTeMaTH4yHI omnepamii 1 JaBHO NEpPEeBEpPIIMIN JIIOJACHKHHA 1HTENEKT 3
MOTJIAy OOYMCIIOBAIILHUX MOJIJIMBOCTEH — MpPOTE, HE3BAKAIOUM HAa BUCOKY OOYHMCIIOBAIBHY
3/IaTHICTh, KOMIT'IOTEpU HE € IHTEJIEKTyaJbHUMM areHtamu. OOuuciIioBajibHA 3AATHICTH € JIUILE
KOMITIOHEHTOM IHTEJEKTY 1 ii 301IbIIeHHsT Oe3M0CepeIHbO HE CIIPUYNHSE BHHUKHEHHS 1HTEJICKTY.

Ha nam nornsa, Gokyc 3ycuiib OLUIBHO 3MICTUTH 3 «O0YHMCIIOBAIBHOI MALTMHUA HACTYITHOT'O
MOKOJIIHHS» 3 TOYKH 30pY KOMIT FOTEPHOI 1HXKEHepil Ha JAOCHIHKEHHS MPOTPaMHO-aJITOPUTMIYHUX
METOJIIB: II€ HOBI MiAXOAU 1 MapaJurMH IPOrpaMyBaHHs, MAalllMHHE 1 TNIMOOKE HaBYaHHS, HOBI
apxitextypu LI, iHHOBaL1iH1 aNTOPUTMHU.

MoO30K JIIOJIMHM € HANOLIbII JOBEpPIIEHUM 3pa3KOM IHTENEKTY 3 YCIX BIJIOMHX JIIOJACTBY.
BBakxaemo, 110 MO30K JIIOJMHU 1 CCaBIIB € ONTUMAJIbHUM MPOTOTHIOM Ui JOCHIIKEHHS
IHTENeKTyY, K MPUKJIAAYy NpUpoaAHOi iHxkeHepii. IIpoTe, OCKiIbKM (EHOMEH IHTENEeKTY SIK TaKOro
J0C1 3QJIMIIAETHCS HENOCHIDKEHUM Y IOBHOMY o00Cs31, CIiJ] YHMKaTH OOMEXeHb 1 TaKOX
CHIPSIMYBAaTH HayKOBO-JIOCIIAHUIBKI 3yCHJUII Ha BUBYEHHS IHIIMX IHTEIEKTyaJbHUX O10JIOTTYHHUX
areHTIB — TaKUX SIK, HAIPHUKJIa/, OAHOKIITHHHI €BKapiOTH a0 BipyCH.

o po3aiay 3. «Meta i 3aBganns Ctparerii po3BUTKY IITYYHOI0 IHTEJICKTY B YKpaiHi»

Mera Crparerii po3BUTKY IITYYHOI'O 1HTEJEKTY B YKpaiHi — po3po0Ka, pO3BUTOK Ta LIMPOKE
BIIPOBA/PKEHHsI TEXHOJIOTIM INTYYHOrO IHTEJNEKTY B yci cepH AiSUIBHOCTI 3arajbHOJEPKABHOI'O
3HAYECHHSI Ta CYCIUIBHOTO >KHUTTS JUII TOOYIOBH KOHKYPEHTOCIHPOMOXHOI €KOHOMIKH YKpaiHw,
3a0e3MeueHHs! CTaJIoro 3pOCTaHHs J0OpoOyTY 1 AKOCTI KUTTS HACENEHHsI, BIOCKOHAIEHHS CUCTEMHU
JIep’KaBHOTO YIIPABIIIHHSA, 320€311€YeHHsI HalllOHAJIbHOT O€3MEeKH Ta IPaBOMOPSIKY.

IIpeamer Crparerii po3BUTKY IITYYHOTO 1HTEIEKTY B YKpaiHi — METOJH 1 3ac00U pO3pOoOKH
Ta BIPOBA/IKEHHS TEXHOJOTIH MITYYHOTO IHTEJIEKTY B IMPOMHCIOBOCTI, €KOHOMIIIl, TPAHCIIOPTI Ta
iH(ppacTpyKTypi, HAYKOBIH AiSIIBHOCTI, MEAMIIMHI, CLUIBCBKOMY TOCIIOJAPCTBI, €KOJIOTii, 000pOoHHII
MIPOMUCIIOBOCTI TOIIO.

HeoO0XigqHO BH3HAUUTH HANpsMH NOMYyJsApu3aulii, MATPMMKH Ta PO3BHUTKY CHUJIBHOTH
HAaBKOJIO MITYYHOTO 1HTEJNEKTY: 1ie Oyae crpusatu 3anydeHHio 10 cepu I cnermiamicTiB 3 iHITHX

2 Global Open Data Index. Tracking the State of Open Government Data. URL.: https://index.okfn.org/.

108


https://index.okfn.org/place/ua/
https://index.okfn.org/

ISSN 2710 — 1673 Artificial Intelligence 2022 Ne 1

HayKOBHUX Ta MpO(deCciMHUX Taly3el, a TaKoXX 3alllkaBJICHUX OCi0 3 pPI3HUX BEPCTB HACEJICHHS,
HE3aJIeXKHO BiJ BIKY.

Crnig cTBOPUTH €JIEKTPOHHHH peecTp opraHizalliid, KOMITaHii, TPOEKTIB 1 TOCIITHUIIBKUAX
IpyII, SIKi CTeNiaNi3yloThCsl Ha BUBYCHHI Ta PO3POOII IITYYHOTO IHTEIEKTY.

Heo06ximHo po3poOutu epeKTUBHY Ta TOCTIHHO Aif0Yy MPOrpamMy MOHITOpPUHTY iHDOpMaIrii,
IO CTOCYETHhCA IITYYHOTO IHTENIEKTY: HOBHHM (SIK TEXHIYHOTO, TaK 1 €THYHOTO XapakTepy),
BIJICTe)KEHHSI HAyKOBUX BIIKPUTTIB 1 JOCHIIKEHb Ta iX 00086 ’a3K06Ull anani3, MOJSHHUNA OOMIH
iH(OpMali€lo 31 CBITOBOIO CHUIBHOTOIO, MPOBITHUMH MIXKHAPOJHUMHU OPTaHi3allisIMU Ta HAYKOBUMH
THCTUTYIIISIMU.

Baprto nocraButu am0iTHY MeTy JiiepcTBa YKpaiHu SK Jep>KaBH, 1[0 MOXXE BXOJUTH Y TOI-
50 kpain-rarmMaHiB y HapuHi ITYYHOTO 1HTENEKTY. BpaxoByrouM MOTYXKHUH CHA0K TEXHIYHOI
OCBITH, HAYKOBUX IMPOTPaM 1 MPOMHUCIOBOCTI, 0 YKpaina orpumaina Bigx YPCP, a Takox npoBigHi
mo3uIlii YKpaiHu Ha Cy4acHOMY CBITOBOMY PHHKY iH(OpMAaIIHHUX TEXHOJIOTIH, JIAEePChKI MO3MIIIT
HAIIOT IepP’KaBU B LIbOMY HAIPSMKY CJIiJ] BBXKATH LIJIKOM JOCS)KHUMHU HABITh Y KOPOTKOCTPOKOBIH
nepcnektuBi (10 poki).

Jo minpo3ainy 7.1. «llITyuynnii inTesiexkT y cdepi 6e3nexn Ta B 000pOHHO-
NPOMHCJI0BOMY KOMILIEKCI YKpaiHu»

IlepcnekTHBH BNPOBAIKEeHHSI PpOOOTOTEXHIKH

YacTkoBO aBTOHOMHI a00 AUCTAHIIIHHO KEpOBaHI poOOTH HEOOXiTHI /I BUPIIICHHS 3aBJaHb
3 pO3MiHYBaHHS, IOCITI/DKCHHS piBHS 3a0pynHeHHS a00 OTPYEHHS MOBKULIS TOKCHYHMMHU a0o0
pafiioaKTUBHUMHU PEUOBUHAMMU, TOCI1HPKEHHS Ta 30HAYBaHHS MOTEHIIHHO HeOe3MeYHUX 00’ €KTIB.

VY BiliCbKOBO-000pOHHIN cepi BKe BHKOPHCTOBYIOTHCS TYCEHMYHI Ta KOJICHI Oe3MilIOTHI
yIapHO-TPAHCIIOPTHI amapary, [0 JT03BOJISIIOTh BUKOHYBATH CKJIAJHI TAaKTUYHI 3aBJaHHA Y BKpai
HeOe3NMeyHux JUIsl JIIOJMHM yMOBax. SIK MpHKIaJ MOKHA HaBeCTH OE3IMUIOTHI yHapHi amaparu
«Dantom» 1 «Dantom-2» BupoOHUITBA «CrenTexHoExkcnopTy», 030po€Hi KylaemeTamu Kamiopy
12,7 MM i momynem 3amycky paker PC-80. Ix moxHa BHKOpHCTOBYBAaTH I PO3BiKH, BOTHEBOI
MiATPUMKH, €BaKyallii IOpaHeHHX, JOCTaBKU OO€MpPUIIACciB, PEMOHTHUX POOIT TOMIO.

OnHUM 13 TOJIOBHHX 3aBAaHb Ha ChOTOJHI € PO3BHTOK YAAPHHUX 1 yAapHO-PO3BIIYyBAIBHUX
0€3MUIOTHUX JTAJIbHUX JAPOHIB, HApPOIIYyBaHHS KUIBKOCTI Ta 30inblIeHHS Moauikariil sSKux
J03BOJIUTH CYTTEBO 3MIITHUTH 3arajibHy 00OpOHO3aTHICTh YKPaiHChKOTO criioBOro cexkropy (3CY,
CBY, HI'Y, TICY, nomniuist). ¥ upomy Hampsmi pouinsHo nepeiimatu goceig CIHA (RQ-1 / MQ-1
Predator) i Typeuunnu (Bayraktar TB2 / TB3), yaapHi ApOHM SKHX YyX€ HPOJISMOHCTPYBaIH
BUCOKHH piBeHb €()EeKTUBHOCTI Y CKJIQAHUX OOMOBHUX OIEpaLlisiX.

Jo minpo3ainy 7.4. « LITyuyHnii iHTeJeKT y IPOMHUCJIOBOCTI Ta eHepreTuui»

IlepcnekTHBH BNPOBaTKeHHS POOOTOTEXHIKH

YnpoBakKeHHsI IPOMHCIOBUX pOOOTIB € OJJHUM 13 TOJOBHUX PYILiiB eKOHOMIKU. [IpomucioBi
poOOTH 3/1aTHI BUKOHYBATHU LIMPOKUH Jiana3oH (QYHKII: 3BapioBaHHs, (papOyBaHHs, IPECyBaHHs,
JMBapHEe BUPOOHUIITBO, TPAHCIIOPTHO-CKIIAJChK] 3aBAAaHHS. 3 OISy Ha PO3BUHEHHH TPOMHUCIOBHIHA
CeKTOp YKpaiHu, OUIbII IHTEHCHBHE BIPOBAKEHHS POOOTOTEXHIKM Oyle CHpUITH 301IbLICHHIO
CYKYIMHMX €KOHOMIYHUX TIIOKa3HHUKIB. Y TIPOMHCIOBOMY HampsMi YKpaiHi  JOLUIBHO
CIIBIIPAIIOBATH 3 MiXKHAPOAHOIO opraHizaiieto International Federation of Robotics.

Oco0nuBy yBary HEOOXiTHO 30CEpEANTH HA MOXJIUBOCTI IHTEHCHUBHOTO BIPOBAKCHHS
CUCTEM IUTYYHOTO IHTENEKTy ¥ IHTEeNeKTyaJlbHUX areHTiB (poOoTiB) y pI3HUX Taly3sax
NPOMHCJIOBOCTI.

Po6oTu MoxxyTh OaraTopazoBo BUKOHYBATH [ii 0€3 KPUTUYHUX MOMMIIOK 1 PO3pOOIIATH OLIBII
KOMIIETEHTHI BUPOOHHMYI MOJENi JUIs BUPIIIEHHS 3aBlaHb aBTOMaTH3aiii. BoHM Takox 3aaTHi
CaMOCTIHHO YCYBaTH JIOACHKI TOMMJIKU Ta 3a0e31euyBaTH BUILIUNA PIBEHb SIKOCTI.

AnpoOartiss Ta 3acTOCYBaHHS IHTEJNEKTyaJlbHUX METOJIB yIpaBJIiHHA B CHCTEMax
aBTOMAaTH3alii PI3HOTUIHUX POOOTOTEXHIYHUX Ta PYXOMHX OO’€KTIB MPOMMCIOBUX HIANPUEMCTB
VYKpaiHu € OJHUM 3 IEPCIEKTUBHUX HANPAMIB yrpoBakeHHs TexHoiorii LI B mpomucnosocti. 3a
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UM HaAmpsIMOM TIPOBOJATHCS JOCIHIKEHHS 3 pO3pOOKH Ta peaiizallii 1HTEIEKTyalbHUX CHCTEM
YIIPaBIIiHHSA, @ TAKOXK KEPYBaJbHHUX MPUCTPOIB BUKOHABYOT0, TAKTUYHOTO Ta CTPATETIYHOTO PiBHIB,
saKi 0a3ylOThCS Ha INTYYHUX HEUPOHHUX MeEpekax, HEUITKUX CHUCTEMax Ta TIOpUAHMX HEHpo-
HEUITKUX Mepexax. lle crmpustuMe aBTOMaTH3alii PI3HOTHIIHUX POOOTOTEXHIYHHMX 1 PYXOMHX
TEXHIYHUX 00’ €KTIB MPOMMCIIOBOCTI 1 MIJBUIIUTH iXHIO €()EKTUBHICTh (YHKIIOHYBaHHS. Takok
pPO3pOOIISIOTECS HOBI METOAM CHHTE3y Ta ONTHUMI3alii BHUCOKOS(PEKTHBHHX IHTEIEKTYaJIbHHX
CHUCTEM aBTOMATHYHOIO YIIPaBJIiHHA, sIKi 0a3yl0ThCsd Ha OIOIHCHIPOBAHUX EBOIOMIMHUX 1
MYJIbTHAr€HTHUX MiAX0J1aX Ta aTOPUTMAX III00ATBHOT ONTHUMI3aIlii.

Jlo poOOTOTEXHIYHUX 1 PYXOMHX OO0’€KTIB IIPOMHUCIOBOCTI HajieXaTh: BUPOOHWYI pOOOTH-
MaHIMYJIATOpH (TEXHOJIOTIYHI, MiAiiMaTbHO-TPAHCIIOPTHI, JOMOMIXHI, YHIBEpCaJbHI TOILO),
OararoriapoBi MOOLTBHI PoOOTH (1HCHEKINHI, UIsI TEpPEeMIlIeHHS IHCTPYMEHTIB Ta BUKOHAHHS
TEXHOJIOTIYHHUX OTepalii B MaJOJOCTYITHUX Ta HEOe3MeuHuX /sl JIOJWHH MICIX), Oe3miIoTHI
TPaHCIOPTHI 3aco0u (0e3miIOTHI aBTOMOOWI, CKJIaJAChKI aBTOHABAHTaXXyBadi, JPOHHU, JITAIbHI Ta
iBOJIHI amapaTty TOIO) 1 MO/,

Hampukian, OaratoniyiboBi MOOUIBHI pOOOTH 3  €JICKTPOMArHITHUMH TNPUTUCKHHUMH
MPUCTPOSIMH, SIKI 3/IaTHI EPEMIIIYBATHUCS TI0 TOXMIUX 1 BEPTUKAIBHUX (DepOMarHiTHUX MOBEPXHSIX,
3aCTOCOBYIOTH [IJISl IEPEMIILIEHHS PI3HUX POOOYUX IHCTPYMEHTIB IO 3a/laHUX TPAEKTOPISAX 3 METOIO
aBTOMAaTHMYHOTO BHKOHAHHS TEXHOJIOTIYHUX OIEpaliid OYWINEHHS, BUIAICHHS ipxki, (apOyBaHHS,
3BaplOBaHHs TOLIO B CyAHOOYIyBaHHI, CYJHOPEMOHTI, ra3o- 1 HadTornepepoO1ll Ta B IHIINUX Tay3sX
MIPOMHUCIOBOCTI. MOOUTBHI POOOTH TaKOro Kiacy € CKJIATHUMHU TEXHIYHUMHU 00’ €KTaMH, IS
aBTOMATHU3AIlI] SIKUX TOCUTH €()eKTHUBHO 3aCTOCOBYIOTh HEMPOHHI, HEUITKI Ta HEMPOHEUITKI CUCTEMU
aBTOMATUYHOTO yrpaBiiHHsa. Cepen HaAHOUTBIT BAXKIIMBUX 1 CKJIAIHUX 3aBIaHb aBTOMATH3aIlli TAKUX
MOOLUTEHUX POOOTIB € aBTOMATHYHE KEPYBAHHS MPOCTOPOBUM PYXOM Ha (hepOMarHiTHUX MOBEPXHSIX
pi3HUX THIIB 3 OOXOJOM TIIEPEIIKOA TNpH 3a0e3MeueHH] BHUCOKOi SKOCTI BHKOHAHHS IEBHOI
TEXHOJIOTTYHOI omepartii.

HITy4ynuii inTenekT HaOyBae MOMIMPEHHS 1 B OCBOEHHI KOCMOCY, JIEMOHCTPYIOUH MOTYKHUH
MOTEHIIaNl Y MAOCHTIKEHHI MIK30pPSHOTO MPOCTOPY 3a JOMOMOIOK 1HHOBAaLIWHUX pIIIEHb 1
TEXHOJIOTIM: 1€ CHUCTEMH aHali3y MAacHBiB CYIIYTHHKOBHX JaHUX, CAaMOKEpPOBaHI IUIaHETapHI
pOBepH, ABTOHOMHI KOCMIYHI 30HAM, IHTEJNEKTyalbHI CHUCTEMH aBTOMATHYHOIO KEpyBaHHS
pakeTaMu, po3yMHi CHCTEMHI iHTep(eHCH MI0TOBAaHUX KOCMIYHUX KOPaOJIiB.

Ha cporognimHiii aeHb NPOBOJATHCS PO3POOKH Yy cdepi MPOEKTYBAHHS BIPTyallbHUX
ACHCTEHTIB /111 KOCMOHABTIB, SIK1 MPALIOIOTh Ha IHTENIEKTYaJIbHUX aIrOpUTMaxX 3MILIAHOTO TUITY Ta
JI03BOJISIFOTh 3HAYHO NMPUCKOPUTHU M MOJETIIMTH BUKOHAHHS NMPHUKIAJHUX 1 JOCTITHUIBKUX 3aBIaHb
pi3HOro nmiama3zoHy ckiamHocTi. Sk mpukian MoxkHa HaBecTd mpoekT CIMON — poGot-acucreHT,
SKHH y)Ke pONUIIOB BUNPOOYBaHHS Ha MiXHapoaHil KocMiuHil cTaHuii (OyB 0OCTaBlIeHUN Tyau B
2019 pomi).

AHani3 1aHuX NpH IUIaHYBaHHI KOCMIYHHX MICiil 3aBkau OyB CKJIaJHOIO HPOILETypOIo, L0
0a3yBayiach Ha BEJIMKHX MacHBax JaHHX i 3a3BUYail MPOBOAMIACH eKcriepTamMu. Ha choromHi s
3aBJlaHb aHaJ3y Ta MIPOrHO3YBaHHSA BUKOPUCTOBYIOTH IITYYHI HEHPOHHI Mepexi, sIKi JalTh 3MOTY
BUSBIIATH paHillle MPUXOBaHI B1Jl JIOJCHKOTO OKa 3aKOHOMIPHOCTI B JaHUX 1 OLIbII €PEKTUBHO
BUKOPHUCTOBYBAaTH HaOyTi Ha OCHOBI TAaKOT'O aHaJIi3y 3HAHHS.

CynyTHUKOBI TE€XHOJOTI] TaKOX TICHO B3a€EMOJIIOTH 13 1HTEJIEKTYaJIbHUMH CHCTEMaMH, IO
Ja€ 3MOTy OLIbII «PO3YMHO» OIpalbOBYBaTH OTPHUMAaHI JaHi Ta IMOKpAIlyBaTH JlarHOCTUYHI
CUCTEMH, SIK1 3J[IHCHIOIOTh MOHITOPHHT 1 JIarHOCTUKY <«3J0POB’S» CATEIITIB.

CucTeMy MITYYHOTO 1HTEJEKTY TaKOX 3HAXOJATh CBOE 3aCTOCYBAHHS B KOCMIYHIM HaBiraiii.
AHauni3 Beln4Ye3HUX MacHuBiB GoTorpadiyHUX JaHUX, IHCTPYMEHTAJIbHO OTPUMAaHMX 3a JOTIOMOTOI0
TEJIECKOIIIB, JT03BOJISIE CTBOPIOBATH 1HTENEKTYaJIbHI CUCTEMH HaBiraiii, siki JaiTh 3MOTY Kpalle
JOCIKYBaTH KOCMOC, BIIKpUBAaTH HOBI 30psiHI 00’ €KTH Ta MPOKJIAJaTH MapUIPyTH ISl KOCMIYHHUX
30H/IB.

Heabusxuit BrumB TexHomorit LI croctepiraerbcs B cydacHiil 1HCTpyMEHTaJIbHIA Ta
CIOCTepekHIN acTpoHoMmii. HelpoHHi Mepexi JomoMarairoTh MOKpauryBaTH —¢ororpadiuni
300pa)keHHs, OTpPHMaHl TeJEeCKOMaMM, Kpalle aHajli3yBaTh CTaTUCTHYHI [JaHl, CTBOPIOBATU
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CUHTETHYHI 3pa3ku i1 HaOOpIB JaHWX, BHKOPHUCTOBYBAaHUX I HaBUaHHS CIHEIlaTi30BaHUX
HEHPOHHUX MEpeX, SIKI 3aCTOCOBYIOTh JUIsl PO3B’A3aHHS PI3HOMAHITHUX aCTPOHOMIYHHMX 3aBIaHb

(Fader, Spatial GAN, Morpheus).

Honarkosi nepesaru Bukopucrtanus LI B npomuciioBocri

3a ocranHi aecatwiaiTts LI Ta mpomucioBa aBTOMAaTH3allisl CYTTEBO EBOJIOLIOHYBAIH.
BinOynocs edextuBHEe BIIPOBaKEHHS 0araTb0X 1HHOBAIIMHUX MIIXO/IB, TAKUX SIK BUKOPUCTAHHS
«PO3YMHHX» CEHCOPIB 1 JATHHKIB, 30UIbIIeHHS 00uncCIoBaIbHUX HoTyx)HOcTei. LI momomarae
MalMHaM 30upaTé W OTPUMYBATH BEIIMKI OOCSTM KOPUCHHMX JAHHWX, BUSBISATH CKJIAagHI Ta
MPUXOBaHI 3aKOHOMIPHOCTI, aJanTyBAaTUCS J0 HOBHUX TEHJCHIIH 3a JOMOMOTOI0 MAIIWHHOTO
IHTENIeKTy, HaBYaHHS Ta PO3IMi3HABaHHS MPHUPOJHOI MOBH. lle TakoXk jormomMarae orepaTuBHO
npuiiMaTH pilieHHs, o O0a3yloThCs Ha JAaHUX Ta IX aHali3i, HiABHMIYBAaTH €(EKTUBHICTh
MMPOMMCIIOBHX TIPOIECIB, MIHIMI3yBaTH €KCIUTyaTalliiiHl BUTPAaTH, CIPHATH OUIBII IIBHUIKIN
PO3po0IIi MpoayKITii Ta 3a0e3medyBaTH THYYKY aIallTUBHICTb.

MoxauBicTs podoTu 24/7

OCKibKH JIOASM HEOOXITHO MpAalfoBaTH MO3MIHHO, 100 3a0e3MeYnTH Yac BiJIMOYMHKY Ta
xap4oBi nepepsu, poborn Ha 6azi LI mMoxyTh mpamroBatu Ha BHpOOHHUIH JiHIT Oe3mepediifHo.
[TignpueMcTBa MOXKYTh PO3LIMPHUTUA CBOi BUPOOHWYI MOKJIMBOCTI Ta 3a/I0BOJLHUTH OLIBII BUCOKI
BHUMOTH JI0 TTPOYKIIi1 BiJl CBITOBUX CIIOXHBAYiB 3aBISKU MOCHIICHIH IHTCHCHBHOCTI BUPOOHHUIITBA.

Be3neunime npouenypHo-ekciuIyaraiiiine cepeoBuiie

36unbmieHHs komnoHeHTiB Il y BupoOHMYMX mpoliecax O3HA4a€ MEHIIY KUIbKICTh
MPAIiBHUKIB, SKI BUKOHYIOTH HeOe3MeuHy, IIKIIMBY Ta CTpecoBy poOory. [Hakmie kaxydu, 3i
3MEHILIEHHSIM KIIBKOCTI JIOAEH 1 30UIBIIEHHSM KITBKOCTI pOOOTIB, SIKi BUKOHYIOTH HiSUIbHICTb,
MOB’s13aHY 3 PHU3MKOM JUIS JKUTTS Ta 3JI0POB’S, KUIBKICTh HEIIACHUX BUMAJKIB Ha BHUPOOHHIITBI
noBUHHA pi3ko 3MeHImUTHCS. LI Takox BigKpuBae MIMPOKI MOMIIMBOCTI JUISL PO3BIIKM KOPHCHUX
KONAJIMH, OCKLJIBKU MiAPHEMCTBAM Ta KOMIAHIsIM OiIbIlle HE JOBEAETHCS PU3UKYBATH JIFOJICEKUMHU
KHUTTSIMH.

3MeHIIeHHs onepaliifHuX BUTPAT

Ockutekn cucreMu Il oXoIumrOrOTH BCe OUIbIIE W OUIBIIE CETMEHTIB IIOBCSIKIEHHOL
JISUTBHOCTI JIIOAMHU y cepl MpoMHCIOBOCTI, Oi3HEC OTpPUMYe 3HAYHO HHUXKUl EKCIUTyaTalifHi
BUTpaTH. 3aMICThb TOro, 00 TIABKM HaWMaTH JroAed Juisi poOOTH MO 3MiHAX, KOMIIaHIIM Ta
nianpueMcTBaM  BapTo iHBectyBatM B LI, €nuHi BUTpatM TmOB’A3aHI 3 TEXHIYHUM
oOciyroByBanHsaM cucteM LI micist npuaOaHHs Ta BBEACHHS B €KCILTyaTallll0 YCTaTKyBaHHS.

dakTopH, 1110 BILINBAIOTH HA HABKOJIMIIHE cepel0BHUIIIe

ABTOHOMHI TPaHCIIOPTHI 3aCO0M MOTEHIIHHO Ha0araTo MEHII IIKIJJIUBI A1 HAaBKOJUIIHBOTO
Cepe/loBUINA. IX MOKHA 3alporpaMyBaTH Ha Hale()eKTUBHIIIMII MapIIpyT i 3MEHIIMTH 4ac
MPOCTOIO, 1[0 MOKE MPU3BECTH /10 3MEHIIECHHS CHOKUBAHHS MaJIbHOTO Ta PAAUKAIBHO 3MEHIIMTH
pIBEHb BUKUJIB MApHUKOBHUX Ta3iB. Lle jk CTOCYyeThCs 1 BaXKKOi TEXHIKH, III0 BUKOPUCTOBYETHCS Y
npomucioBocti. Il Moke Oararopa3oBO HOBTOPIOBATH IOCIIIOBHICTh IMPOLEAYP 3 BUCOKOIO
TOYHICTIO, B TOW Yac SIK JIFOJM CXHJIBHI 10 BUTIQJIKOBUX ITOMHJIOK.

Jo minpo3ainy 7.6. «lLITyuyHuii iHTeJIeKT y CLIbCbLKOMY rOCIOAAPCTBI»
IlepciekTUBY BIIPOBAIKEHHSI POOOTOTEXHIKH

ATpOINpOMHUCIIOBHM KOMITJIEKC 3aBX/I1 OyB BaXKJIMBUM KOMIIOHEHTOM €KOHOMIKM YKpaiHH i ii
CUIBHOIO cTOpoHOI. Hacenmenns 3emuti 3pocTae, MO CTaBUTH TMepea 00’ €THAaHUM UBLTI30BAHUM
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CBITOM BaXJIMBE 3aBJaHHS, IO MEXKYE 3 BHKIMKOM — 3a0e3ledeHHs JIOJCTBA SKICHUMHU
MPOIYKTaMU Xap4YyBaHHS.

VY CUIbChKOMY TOCHOAAPCTBI MOTPIOHO MIMPOKO 3aCTOCOBYBATH arpOIPOMHMCIIOBI JIPOHH, SKi
JOMOMararoTh OOpOTHCS 31 MIKIJHUKAMHU, BU3HAYATH TOYHI IUIOUI KYJIBTYp, 3A1HCHIOBaTH ayauT Ta
IHBEHTapHU3aIlil0 3eMeIbHUX AUISTHOK, BU3HAYATH HASIBHICTH I€(EKTIB y MOCIBaxX, MPOBOIUTH aHAJI3
YPOKalHOCTI TMOCIBiB, 3[1HICHIOBATH MOHITOPUHT 1 KOHTPOJb CHCTEM Melliopailii, aBTOMaTU3yBaTu
MIPOIIECH TOCIBY 1 300py BpoXKaro.

SIckpaBUM MPUKIAIOM YIPOBAIKEHHS OC3MIJIOTHUX JTAIBHUX amapaTiB € M-6 «Kaiiip» —
JIPOH JUCTAHIIHHOTO KEpyBaHHS YKpPAiHCHKOTO BHPOOHUIITBA, MPHU3HAYCHUU Ui O10JOTIYHOTO
3axHCTy POCIHH, KapTorpadii, aepodoTo31HOMKH 1 BiICOCIOCTEPEKEHHS B PEATBHOMY Yaci.

[HHOBaIIIHI pO3pOOKH 3a UM HampsMoM Takox mpoBoaath CIIIA (Harvest Automation) i
Ascrpanis (Australian Centre for Field Robotics), imkeHepHi pilieHHS SKHUX JEMOHCTPYIOTbH
BpaKaro4i pe3ysIbTaTH.

o po3ainy 8. «HaykoBe, kajijpoBe Ta MaTepiajibHe 3a0e3Me4eHHs] HAIOHAJIbHOL
€KOCHCTEeMH IITYYHOI0 iHTeJIeKTY»

[lizroroBka kanmpie B exocuctemi IIII Ha TtemepimHiii 9ac He akTyajizoBaHa, BOHA
BiJI0YBa€ThCS 32 PaxyHOK (haxiBIiB 31 COPITHEHHX rany3el (MaTeMaTHKa, CTAaTUCTUKA, CHCTEMHUIN
aHai3z i T. i6.). Y unHHOMY «llepeniky ramy3el 3HaHb 1 CHCIIAIBHOCTEH, 32 IKUMHU 3]IIHCHIOETHCS
MiAroTOBKa 3/100yBaviB BUIOI OcBiTH» Bia 29 kBiTHS 2015 p. Ne 266 3ramku mpo MTYYHHHA
iHTEeNeKT BincyTHI. OTKe, He0OXiTHO BKIIOUYUTH MPOQIIbHY CHEMiadbHICTD Y Mepelik i po3poOuTH
BIJNIOBIIHY HaBYaJbHY Hporpamy. J[OLiIbHO Tako) 3pOOMTH AKLEHT Ha MOCUJIEHHI PO3BUTKY
nporpaMm «ayanbHOi» ocBitH. Illogo HaykoBoro 3a0e3meyeHHs, TO cepel 3aTBepIKEHHX
noctaHoBoro mpe3uaii Bumoi atecraniiinoi komicii Yipainu Ne 13-08/9 Big 20.09.2000 poky €
nacropT HaykoBoi crerianbHocTi 05.13.23 «Cuctemu Ta 3aco0M IITYYHOTO IHTENEKTY». AJe,
3Ba)KalOUW Ha JIaTy MPUNAHATTS 3a3HAUY€HOI MOCTaHOBU, HEOOX1IHO ii MEeperasHyTH i akTyaai3yBaTH
MACTIOPT IIi€l CIeIiaTbHOCTI.

[ToTpi6HO pO3poOUTH ehEeKTUBHY CHUCTEMY MepPemiIroTOBKM KajJApiB Yy BHIIIA OCBITI Ta
Cy4aCHHMX TIPOTPaM RiOsulyeHHs Keanigpikayii s CIEUIaNiCTiB 3 IHIMX Trairy3ed (TeXHIYHUX,
MPUPOJAHUYHNX, TYMAHITAPHUX ).

HeoOxiaHo po3poOuTH KOHIIENLIIO KJaacTepu3alii, J0CTYNHOCTI Ta BIAKPUTOCTI HayKOBHUX
npoekTiB y cdepi III, cTBOpUTH MOXKIUBICTH JUIsI MAariCTpaHTIB, AacCIipaHTIB 1 JIOKTOPAHTIB
JOJTy4aTHCsl A0 MOTOYHUX KOJNeKMueHux NMPOPUIBHUX JOCTIKEHb BIANOBIIHUX HAYKOBUX TpYIl Y
cdepi I

OpuuM 13 BaknuBUX YMHHUKIB niporpecy LI B YkpaiHi € opraniuHuii po3BUTOK MPOPLIbHOT
CIUJIBHOTH, fKa © Moryia 00’eiHyBaTH MpodecioHaTiB 1 eHTY31acTiB OyJb-SKOro BIKY Ta piBHS
MIArOoTOBKU. YKpaiHchka criabHOTa I 62ce po3BuBaeThCS CTUX1HHO, MaiiKe HE3alIeKHO Bl POl
Jiep>KaBHU, 1 CHTyaTUBHO B3a€MOJII€ 3 JIepKaBHUMHU OpraHizallisiMu.

Bunukina HeOOXIAHICTb Yy CTBOpPEHHI CHEIaJIbHUX (B TMEpIHly Yepry eJeKTPOHHHX)
MalJaHUUKIB IS cmpameziunoi komynikayii cepen ydacHukiB crninpHoTH LI cnemianizoBanuii
cait mnpoekty (MoOxnuBO 3 (opymMoM Ta (OpMOIO s 3BOPOTHOTO 3B’S3KYy), CTOPIHKH Y
NOMYJSAPHUX B YKpaiHi COLIaTbHUX Mepekax JUIsl JIBOCTOPOHHBOI B3a€EMOJIl 31 CHUIBHOTOIO
(Twitter, Facebook, Instagram).

Ile mo3BonMTH 3amyyaTH 1O CHIBIOpali Ta IJIAHOI B3a€MOJil yYaCHHUKIB PI3HOMAaHITHHUX
wiardopm LI, crapramiB, koMmaHiii Ta OKpeMHX 3allikaBJIeHUX 0Ci0 (BKIIOYArOYM I'PAaHTOJIABIIIB,
CIIOHCOPIB Ta IHBECTOPIB).

BukopucranHas meTo1iB Open-source ta crowdsourcing asst peastisaiiii BaKJIMBHUX MTPOEKTIB K
CYTO MPUKIAJAHOTO CIPSAMYBaHHS (MaTeMaTH4YHOTO, MPOrPaMHOIO, IHXEHEPHOro) — KOJIU
CTBOPIOBAHUM TMPOJAYKT € BIAKPUTHUM/YaCTKOBO BIIKPUTUM Ta HaJ HUM MOXYTb IpAIlOBATU YyCi
0X0Ul SIK nic/is 8i0N0GIOHOI peecmpayii ma ompumanHs 0OnycKy, Tak 1 OpraHizaliifHOro — KOJIu
CIUJIHOTA KOJEKTHBHO TMPALIO€ HAJ BAXIJIMBUMH MPOTPAMHHMH JIOKyMEHTAMH, TEKCTaMH
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KOHBEHI[I, METOIWKAMH, KOHIEMIISIMH 1 T. 1. TOOTO TOJOBHA iliesd TOJIATa€ B MOJCPOBaHIii
MIPO30POCTi Ta B3aEMOIII.

AxtuBHa cruinpHoTa Il Oyne cnpustu po3sutky LI B YkpaiHi 3a pi3HUMH HampsiMaMu Ta

MIPOCYBATH HalIy JIepP:KaBy Ha HAYKOBO-TEXHOJIOTIYHIM MIXXHAPOIHIHM apeHi, 1 He B OCTaHHIO Yepry —
3aBASKH 30UTBIIEHHIO KUIBKOCTI YKpaiHCBKHMX HayKoBHX myOmikamiii Ha Ttemy LI B mpoBigHMX
pELeH30BaHNX BUIAHHAX Ta 30UIBIICHHIO 1HEKCa IUTOBAHOCTI CTaTel YKPaiHChKUX YUCHHX.

BaxnuBo TakoX CKOOpAMHYBATHM 3yCHJUISL JUIsl 3allydeHHS YKpPAiHChKHX CIELialliCTiB,

SHTY31aCTiB Ta aKTHBHOI MOJIOJI (SIK €IMHOTO TOBapHCTBa, 00’ennaHoro imeeto 1) no ywacri B
mwiargopmi «Al for Good Global Summity, ska € oxaum 3 ronoBHUX MaimaHunkiB Opraxizarii
O06’ennannx Hamiii, mpucBsiueHNX npobaeMaM MTYyYHOTO iHTEICeKTY.

HaykoBo-TeopeTnyne 3a0e3neueHHs pO3BUTKY IITYYHOI'O 1HTENEKTY nepeadayae:
BUPOOJICHHS 3arajibHOI TE€Opii ITYYHOTO IHTENEKTY, Y3rOIKEHHS HOro MOHSATTEBOTO anapary
3 Hal[lOHAJIbHUMH Ta MIKHApOJIHUMHU HOPMaTUBHO-TIPAaBOBUMU aKTaMU;

BUPOOJIEHHS (Pi10CcO]il ITYUHOTO 1HTEIEKTY;

BHUBYEHHS Ta BIIPOBAPKEHHS MI’)KHAPOIHOI0 TEOPETUYHOTO 10cBiny B cdepi I
JOCTIKEHHSI, PO3pOOKY, BIOCKOHAJIEHHS Ta ONTUMI3aIlll0 MaTeMaTUYHHX MOJENen 1
MarematuyHoro anapary LI

[IpakTryHE BIIPOBAKEHHS TEXHOJIOTIH IITYYHOTO IHTEJIEKTY IependaJac:

peanizaiito ocBiTHIX mporpam y cdepi LI Ta ix mnocTiiiHy MojepHi3alil0 Ha piBHI
MinicTepcTBa HayKH i OCBITH YKpaiHH,

3aMpoBaKEHHST MPOrpaM 3a0XOUYEHHS Ta TPAHTIB JUIsl 3aKJIAiB OCBITH, X OpIEHTAII0 Ha
STEM-mucnunninu (science, technology, engineering, and mathematics);

Ha piBHI HamionanmpHOi akazemii HayKk YKpaiHM — HayKOBO-JOCIHIIHHIIBKE, arapaTHO-
TeXHIYHE ¥ eKCIepUMEHTaJdbHE 3a0e3MEUeHHs, CIIBOPAISI0O 31  Clemiali30BaHUMH
¢bakynpTeTamu Ta Kadeapamu, 10 cepr HAyKOBUX iHTEpeCiB KX Hanexutsb LI,
YIPOBA/XKEHHSI MPUHIUMIB Mikramy3eBoi iHterpauii cucrem III B pi3HMX HayKOBUX
HanpsMax BiJ MPUPOJHUYMX 1 TOYHUX HAYK JI0 TyMaHITApHUX JUCIUILIIH.

[lepcriekTHBHI HAYKOBI HANIPSIMK Ta TEXHOJIOT1] IITYYHOTO 1HTEJICKTY:

rau0oKe HaBYaHHS,

Heiipomepeskesi 6i6morexu TensorFlow, PyTorch, Keras;

OIIPAIOBAHHS IIPUPOIHOI MOBH;

reHepaTHBHI MOoNepeHhO HaBueHI TpaHchopmepu (anrit. Generative Pre-trained
Transformers);

reHepaTHBHI 3MarajibHi HEHPOHHI Mepexi;

CHCTEMH IITYYHOTO 30DY;

MYJIbTHAT€HTHI CHCTEMH,

MOJICIIOBaHHS CUCTEM Ta alrOpuTMiB MipkyBaHHs (anri. Commonsense Reasoning);
aBTOHOMHI TPaHCIIOPTHI 3aco0u Ta KepyBaHHs 3a gonomoroto 111I;

peKoMeHAaLlIHI alTOPUTMH Ta CEPBICH, JOCHIHKEHHS Mpo0IeM Ipo30pocTi
PEKOMEHIallIMHUX CHUCTEM;

npobieMaTrka KOHTpouIro Ta 6e3neku cuctem 11

Po3BuTOK HamioHaJbLHOI cucTeMH 0a3M JaHMX I[IOBMHEH 3[iMICHIOBATHCS Ha OCHOBI

CYKYITHOCTI TIPAaBOBHUX, OpTaHi3allifHUX, METOJOJIOTIYHUX Ta 1H(OPMAIIHHO-TEXHOIOTIYHUX
MeXaHi3MiB, 0 3a0e3MeTyBaTUMYTh:

HOpPMaTUBHE U OpraHizaliifHe peryiroBaHHS YIPAaBIIHHSA JaHUMH, a TaK0X KOHTPOJIb 3a
peastizalli€ro BiAMOBIIHUX 3aXO0/iB;
BH3HAYEHHSI Ta peaji3alilo CyKyMHOCTI METOIiB 1 CrmocoOiB (iHaHCOBOTO 3abe3medeHHs
JISUTBHOCTI, CIIPSIMOBAHOI Ha CTBOPEHHS Ta 3a0e3nedeHHs (PyHKIIOHYBaHHS HalllOHAJIbHOI
crucTeMu 0a3 JIaHWX;
(opMyBaHHS PUHIIMITIB, TPABUII 1 IPOLIECIB YIIPABIIHHS JIepKaBHUMHU JaHUMU;
(hopMyBaHHSI OHTOJIOTI] JaHUX, BKIIOYAIOYH PO3POOKY CEMaHTUYHOI MOJIEN, OMUCH CKIIaAdy,
B3a€MO3B’SI3KiB CYyTHOCTEH, METa0NMCiB 1 (hopMaTiB, BIACHUKIB JaHUX HA PI3HUX PIBHSX;
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- crTBOopeHHs1 Ta (QyHkmionyBaHHs [T-iHdpacTpykTypu, 1o peanizye BIPOBAHKCHHS Ta
3a0e3neueHHs] MOHITOPUHTY Ta KOHTPOJIIO peati3allii € AMHUX BUMOT J0 YIPABIIHHA JaHUMH,
CTBOPEHHS 1H(OPMAIIHHUX MPOAYKTIB CHCTEMHU 0a3 JaHuX.

Po3BHUTOK HamiOHANBHOI cHCTEMHU 0a3M JaHWX MOXKE TAKOX I'PYHTYBATHCh Ha 3allydeHHI 10
MPOEKTIB YCIX OX0uux, 0e3 000B’sI3KO0BOi HasBHOCTI MNpodiibHOI OcBiTH. Ile MoOXke iCTOTHO
MPUCKOPUTH Ta TOJIETIIUTH BHKOHAHHS MBOTO 3aBAaHHA. HeoOXiTHO PO3IIISIHYTH MOKJIHMBICTDH
CTBOPCHHSI, TOTIOBHEHHS Ta aMiHICTpYBaHHS TAaKOl CUCTeMH 0a3 MaHWX TUCTAHIIIHO 1 Ha 3acamax
BIJKPUTOCTI Ta 3aJIy4EHOCTI.

3any4yenns ¢inancoBux pecypcis 1is po3sutky I B Ykpaini
Baxxn1BO BIOCKOHAIMTH CHUCTEMY HAlllOHAIbHUX 1 MIDKHApOJHUX TpaHTIB, HaJaroJuTu
CHIBIpAIl0 3 TMPOBITHUMH TEXHOJOTIYHMMH KOMIAHIsIMM, $K MDKHapOJAHUMH, Tak 1
HalllOHAJTLHUMH, SKi MOXKYTh BHJIUIATH KOIITH JUIS OCBITHIX 1 HAyKOBUX mIporpam po3Butky LI B
VYxpaini. Kpim TOrO0, CI1iJi HAMONErIMBO 10MaraTucsl BUAUICHHS BiJIOBITHUX KOIITIB 3 JI€PKaBHOTO
Oromkery Ykpainu. EdexTuBHUM Takok Moke OyTH 3ajlydeHHs CIIOHCOPIB 1 MEICHATIB 3
HENpO(iIbHUX TPOMHCIOBUX 1 KOMEPIIHHUX KOMIIaHiH, yCTaHOB.
Jlna 3abe3neyenHs: HanexxHoro po3Butky I B Ykpaini ¢inaHcOBI pecypcH MOBUHHI OyTH
3aTydeHi Ha TaKi 3aXOIH:
- CTBOpPEHHS HOBUX HAayKOBO-IOCHIJHUX IHCTUTYTIB, CY4YaCHHUX ILEHTpPIB 1 JabopaTopiit
nocipkenns npooaem LI,
- TPOBEICHHS JIepP>KaBHUX HAYKOBO-JIOCIITHUX MIPOEKTIB 32 OCHOBHUMH Harpsimamu L111;
- oprasizamito HauexHoi (piHaHCOBOI MiATPUMKH HAYKOBIIB 1 JOCHIIHUKIB, SIKI IPaLIOIOTh Y
cdepi LI. 3ab6e3neueHns rifHUX (Ha piBHI CBITOBUX) YMOB Ipalli;
- 30LIBIICHHS KUTBKOCTI Ta MiJBULICHHS SIKOCTI MIAroTOBKHU ¢axiBiiB y cdepi LI
- Oprasizamisi 3a0XO4yBaJIbHUX 3aXOJIB MO0 YYacTi YKpaiHCHKMX HAYKOBIIB y HPOBIIHHUX
MDKHApOJHHX 3apyOKHMX HAYKOBUX KOH(pepeHuisax y cdepi LII;
- opramizamisi MDKHApOJHHMX HayKoBuX KoH(pepenuiii y cdepi I, mo mnpoBoxsaTscs Ha
TepuTOpii YKpaiHu 13 3aily4eHHSIM IPOBITHUX 1HO3EMHUX HAYKOBIIIB;
- 30UIBIICHHS KUTBKOCTI YKpaiHCHKUX HAYKOBHX BHJaHb 3a HanmpsMmamu LI, mo ingekcyroThes
B HayKoMeTpuuHHX O6a3ax Scopus i Web of Science;
- CTBOpEHHS BIJIKpUTHX TECTOBHMX CepeloBUIL 1 010mi0TeK 1yisl anpodalliii po3poOIeHuX METOAIB
1 anroputmis 1L

o po3ainy 10. «IIpukinneBi noJioxxeHHs
Crparerii po3BUTKY INTY4YHOI'0 iHTeJEKTY B YKpaiHi»

JlonoBHeHHs 10 miapo3ainy «Ilaany peasizamii
Crparerii po3BUTKY IITY4YHOI0 iHTEJEKTY B YKpaiHi 10 2025 poky»

[epoueprosi kpoku peanizanii CTparerii po3BUTKY IITYYHOTO iHTENIEKTY B YKpaiHi 10 2025
POKY.
1. TloromkxeHHs Ta NPUHHATTS HOPMATUBHOI Oa3u.
2. Ctopenns HarismoBoi paay 3 KOHTPOJO 3a BUKOHAHHSM 3ajekiapoBaHux B Crpaterii
PO3BHUTKY IITYYHOI'O IHTEJEKTY B YKpaiHi 1ijeil.
3. Busnauenns mpioputery HampsmiB i 3aBgaHb CTpaTerii pO3BUTKY IITYYHOTO IHTEJIEKTY B
VYkpaiHi BiJf HAHOUIBII IPIOPUTETHUX 1O HAMEHII IPIOPUTETHHX.
[TouaTn BUKOHAHHS HAMMPIOPUTETHIMNX 1 PyHIAMEHTAIBHUX 3aBAaHb.
Bu3HaunT MexaHi3MM KBapTalbHOTO Ta IIOPIYHOIO KOHTPOJIO 3a peamizaiieto Ctparerii
PO3BUTKY LITYYHOTO 1HTENEKTY B YKpaiHi (3BITHA JOKYMEHTAIlisl, BHOIPKOBI NEPEBIPKH).
6. 3aBeplialbHMM €TanoM NOBMHHA OyTH mnepeoninka Crparerii pPO3BUTKY MITYYHOTO
1HTeNeKTy B VYKpaiHi, i1 aHami3 Ha BIAMOBIAHICTH peamsm 2025 poky Ta, y pasi
HEOOX1THOCTI, 11 epeKTUBHA KOPEKIIisl.

ok~
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Crpaterito po3BUTKY IITYYHOrO IHTENEKTy B YKpaiHi BapTO JOMOBHUTH JOJATKOBUMH

NPOMDKHUMH (PpIYHMMHM) T€pPMiHAMH BUKOHAHHS — KIHLEBUMH JaTaMH, [0 HACTaHHI SKUX MeTa 1
3aBJaHHS BiJIIOBIIHOTO OJIOKY OBHUHHI OyTH MOBHICTIO peasizoBaHi. KokxHMIT MPOMIKHUN TEpMiH
CIIiJ] 3aBEpIIYBAaTH aHAIITUYHUM 3BITOM 3 HACTYITHUM KOPETYBAHHSAM JWHAMIYHOTO KaJICHIAPHOTO
wiany. Lleil kommoHeHT Oyzae CTUMYJIIOBaJbHUM YMHHUKOM, SKHI IMO3MTHUBHO BIUIMBATHME Ha
IHTeHCUBHICTB peanizanii CTpaTerii po3BUTKY HITYYHOTO IHTEJIEKTY B YKpaiHi.

Jlst peanizanii Ctparterii po3BUTKY IITYYHOTO 1IHTENICKTY B YKpaini HeoOxigHo 10 2025 poky

3IMCHUTH TaKl 3aXO0JIHU.

1.

w

Cmeopenns HopmMamueHo-npasoeoi bazu, ska nependadae 3a0e3NeUeHHS 3aXUCTY JaHUX,
OTPUMAaHUX TpPHU 3JIHCHEHHI EKOHOMIYHOI Ta HAyKOBOI [iSUIBHOCTI, B TOMY YHCHII iX
30epiraHHs MEePEeBaKHO HA TEPUTOPii YKpaiHu.

Cmeopenns Haykogo-meopemuyHo2o 3abe3neuenHs BUKOHaHHsA HamioHanbHOI crparerii
PO3BHUTKY IITYYHOTO IHTEIEKTY B YKpaiHi.

3anyuenns ¢ghinancosux pecypcis nis po3sutky LI B Ykpaini.

3abesneuenus npiopumemnoi niOMpumMKu @GYHOAMEHMATLHUX [ NPUKIAOHUX HAYKOBUX
oocnioxcenv 6 obnacmi L.

Po3Butok ¢dyHIaMeHTaNbHUX 1 MPUKIAIHUX HAYKOBUX AociimkeHs y ramysi Il B Vkpaini
nependavae:

3MICHEHHSI TMPIOPUTETHOI OBrOTEPMIHOBOI MIATPUMKH HAYKOBHUX JOCTiIKEHb Y cdepi
IITYYHOTO IHTEIIEKTY;

CTUMYJIIOBaHHS 3aTy4YCHHs IHBECTULIN IOPUINYHUX 1 (PI3UUHUX OCIO y PO3pOOKY TEXHOJIOTi
IITYYHOTO IHTEIIEKTY;

PO3BUTOK  JOCHIIHUIBKOI 1HOPACTpyKTypu Ta 3a0e3MeUYeHHS JOCTYyNy HayKOBIIB
(tocTiTHUKIB) 10 OOUMCITIOBATIBHUX PECypciB, 6a3 1 HAOOPIB JaHUX;

PO3BUTOK MIDKHAPOJHOTO CIIBPOOITHUIITBA, BKIIOYaOYd OOMIH (axiBUSIMH 1 Yy4acTh
BITYM3HSIHMX (DaxiBIiB B MDKHApOJHUX TporpamMax i1 KoHdepeHIisx y chepi MmMTydHOTO
IHTEJIEKTY.

. Iliosuwenns pisns 3abesneuenocmi punxy mexuonoeiu LI keanigpikosanumu xaopamu ma

piens inghopmosanocmi HaceneHHs TIPO MOXKIUBI chepy BUKOPHCTAHHS TaKHUX TEXHOJIOTIH
nepeaodayae:

pO3pOOKy Ta BIPOBAIKEHHS OCBITHIX MOJYJIB Yy paMKax OCBITHIX MporpaMm YCiX piBHIB
OCBITH, IPOrpaM MiJBUINEHHS KBadidikawii 1 mpodeciiiHol nepeniAroToBKy il OTPUMAaHHS
rpomMajissHaMU KpaiHu 3HaHb, HAOYTTS HUMM KOMIIETEHI1M 1 HABUYOK y cepax, siKl CIPUSIOTh
PO3BUTKY IITYYHOTO iHTENEKTY (MaTeMaTHKH, IPOrpaMyBaHHs, IHPOPMALiITHUX TEXHOJOTIH,
MaTeMaTUYHOT JTIHI'BICTUKH, aHaJIi3y BEJTMKUX JIaHUX, MAIIUHHOTO HABYAHHS);

po3poOKy cTaHAapTiB MiATOTOBKM OakajaBpiB, MariCTpiB Ta acHipaHTIB 3 ypaxyBaHHSIM
nepcneKkTuB BUkopucrtanus LI;

PO3poOKY 3a0XOUYyBaJIbHUX 3aXO0/IB IIOJI0 CIPUSHHS BCTYNY a0ITYpi€HTIB Ha CIELialbHOCTI
3a ocHoBHMMHU Hanpsimamu LT y 3BO Vkpainu;

¢opmyBaHHS HaykoBUX KT 3 mpoOinem IIII B yHiBepcuTeTax 1 HayKOBMX YCTaHOBax, a
TaKOX CHPSMYBaHHS IXHbOT pOOOTH Ha BIPOBAKEHHSI TOCATHYTHX PE3yJIbTaTiB;

HNIATPUMKY y4YacTi HayKOBILIB Yy MIDKHApOJHHUX BHMCTaBKaX Ta KOH(EpEeHIsX, 3a0XOUeHHS
HayKOBHMX IyOMiKalii y IpOBIIHUX MI)KHAPOAHUX BUAAHHSX, BIAKPUTTS HAYKOBUX BUIAHb 3
npo6aem LI;

MIATPUMKY MOJOJMX BYEHHMX Ta IX 3a0XOYEHHS Yy HAYKOBIH MisUIBHOCTI 3 pPO3pOOKH Ta
BpoBamkeHHs LI

¢dopmyBaHHS NabopaTOpHOi 0a3M B YHIBEpPCUTETaX 1 HAYKOBUX YCTAHOBAaX JJsl HaBYaHHS
CTYJEHTIB 1 IpoBeAECHHA Jociiakens y chepi I

3aJy4eHHs HAyKOBLIB Ta OCBITSH /10 MDKHapOJHUX MPO€EKTIB 3a Hampsmamu LI, B Tomy
yucii B mporpamax Epaszmyc+, DAAD 1 I'opusonm-€spona,

MOLIMPEHHs BXX€ HAKOMMMYEHOTo J0CBiny B po3pobii cucrem I, skuii Oyno oTpumaHo mij
yac BUKOHaHH4 niporpam Temnyc, DAAD 1 I'opusonm 2020,

115



(o)

N

ISSN 2710 — 1673 Artificial Intelligence 2022 Ne 1

BIIKPHUTTS OKpeMoi HOMIHAIi 31 INTY4HOTO IHTEJEKTY TIPH TPOBEICHHI HAyKOBUX
¢ecTuBaNiB, KOHKYPCIB CTapTaIiB i OPYMiB;

3a0XOYCHHS TaJaHOBUTOI MOJOMI 10 CHPUHHATTA Ta po3BUTKYy ixed I wepes Many
aKaJIeMilo HayK;

3aloYaTKyBaHHS IpOrpaM 3a0XOYCHHS Ta TPaHTIB I 3aKJIaliB OCBITH BCiX PIBHIB 3
aKIEHTOM Ha MPUPOJHHMYI, MaTeMaTH4Hi, KOMII'IOTepHi, iH(opMalmiiiHi Hayku Ta
MaTeMaTUYHY JIIHTBICTHKY;

BKJIIOYCHHS HEOOXIIHUX €JEMEHTIB MporpamMyBaHHS Ta OOYMCIIOBAJILHOTO MHCJICHHS B
HIKIJIbHY IPOrpamMy 3 MaTeMaTUKH;

301IBIIEHHS KUTBKOCTI CHelialbHOCTEH 1 OF0/PKETHUX Micb Ui HaBuaHHs 3a Hanpsimom LI
CTUMYJIFOBaHHS (B TOMY YHCII MaTepiaJibHE) pPOOOTOMABIIB /0 3aXOJliB, CIPIMOBAaHUX Ha
HaOyTTs CHiBpOOITHUKAMHM KOMIIETEHIII B 00JacTi IITyYHOrO IiHTEIEKTY 1 B CYMIKHHUX
cdepax oro BUKOPUCTAHHS;

OpraHizaifito JOBrOCTPOKOBOI (piHAHCOBOI MIATPUMKHA HAYKOBIIIB Ta JOCIIJIHHKIB, IO
npamoioTh y cdepi LI, 3a0e3nedenns im riqHux (Ha piBHI CBITOBUX) YMOB IIpalli;

CHPHUSHHS Y4YacTi HAYKOBIIIB Yy KOMEPIIIHHUX TMPOEKTAX MPOBITHUX IMIAMPHEMCTB 3a
OoCHOBHUMHU Hanpsimamu III;

CTBOpPEHHSI YMOB JJisl TIOBEpHEHHS MPOBIAHUX YKPaiHCHKUX HAYKOBILIB 1 (haxiBiiB y cdepi
HII, sKi IpO’KKUBAIOTH 1 MPAIIOIOTH 32 KOPJOHOM;

BHU3HAUEHHS TEXHOJIOTTYHUX MPIOPUTETIB AOCTIIKEHD 3 YpaXyBaHHAM 0OMEKEHOTO pecypey —
30KpeMa THUX, SKi TOTPEOYIOTh MaJuX IHBECTHIIN, JAIOYM MPU [IbOMY 3HAYHY KOHKYPECHTHY
nepeBary Ha CBITOBHX pHUHKax udepe3 macoBe BukopuctanHsa LI na mpuctposx (anra. On-
Device Al), HOBi aJIrOpuTMH MAIIMHHOTO HABYAHHS JJIS1 CHCTEM 3 ICTOTHUMH OOMEKECHHSIMH B
pecypcax 1 Take iHIe.

. IlixBuienns piBHs 1U(PPOBOI rPaMOTHOCTI HACETICHHS YKpaiHu.
. Po3BHUTOK HamioHaIbHOI ccTeMH 0a3u JaHUX, 110 Iepeadaydac:

HOpPMATHBHE 1 Oprasi3alliifHe peryJloBaHHS YIpPaBIiHHS ITaHWMH, a TaKOX KOHTPOJIb 3a
peanizali€ero BiIOBITHUX 3aX0/IiB;

BU3HAUEHHS Ta peaji3allil0 CYKyIMHOCTI MeTONiB 1 cmocobiB (iHaHCOBOro 3abe3neyeHHs
TISUTBHOCTI, CIPSIMOBAHOI Ha CTBOPEHHS Ta 3a0e3nedeHHs (DYHKIIOHYBaHHS HAlllOHAJIBHOI
cucrteMu 0a3 JaHUX;

(hopMyBaHHS NPUHLUIIB, IPABUJII 1 IPOLIECIB YIPABIIHHA JEPKaBHUMU JaHUMHU.

JonoBuenns a0 [lnany peanizanii Ctparerii po3BUTKY IITYYHOT 0
iHTesIekTy B YKpaiHi B 2026 — 2030 pokax

KoHTposb 32 BUKOHAHHSIM 1 IOTPUMaHHSAM YCIX MOMEpeIHIX 3aB/IaHb.
[ToBHa peani3alis BCiX 3aBAaHb, BKJIIIOUAOUN HalIMEHII PIOPUTETHI.
ITpoBeneHHs NOCTIIHOT PeBi3il Ta MOHITOPUHTY SIKOCTI peanizaiii uisieit Ctparerii po3BUTKY
LITYYHOT'O 1HTEJIEKTY B YKpaiHi.
ITocrifinnii aHami3 Ta akTyamizamis kiao4doBoi Metu Crparterii poO3BUTKY IITYYHOI'O
IHTEJIEKTY B YKpaiHi.

OcTtaHHi1 J1Ba POKM — NPOBEIEHHS AHAIITUYHUX KOH(EpeHLIH 3 OIIHKK Ta e(EeKTUBHOCTI

Crparerii po3BUTKY IITYYHOT'O IHTEJIEKTY B YKpaiHi.

Nanpe O. B.

Jo minpo3ainy 7.1. «llITyuynuii inTesiekT y cdepi 6e3nexn Ta B 000pOHHO-NPOMUCIOBOMY

KOMILIEKCI YKpaiHmw»

3a ocraHHI POKHn ,Z[OCJ'IiI[)KCHHH B 00nacTi MOTYYHOT'O iHTeHeKTy AO0CATTIM 3HAYHOT'O IMpOorpecy,

nmpuyoMy Habarato ImBHUAINIE, HDK Tepemdadanocs padime. | 1eid mpoiec MpoaOBKYE
MIPUCKOPIOBATHCS.
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HasBnai moxnuBocti LI maroTe 3HauHWi moTeHmian s cepu HalioHaAIbHOI 00OpOHH i
0e3neku. ChOroAHI eKCIepTH BBaXaroTh, 1m0 111 Moxe cTatu peBOIOLIMHOI TEXHOJIOTIEI0 B i
cdepi, K KOJUCh CTaJIH SACPHI, KOCMIYHI, KOMII FOTEPHI Ta 010J10T19HI TEXHOJIOTI].

Hltyuynuii 1HTENEKT 3MIHIOE TJI00ambHE cepenoBuile oOopoHu Ta Oesmeku. lle Hamae
Oe3mperecHTHY MOXIJIMBICTh TOCHJIUTA TEXHOJIOTIUHI MepeBar, ajie TaKoX ITIBUIIYE IMBUAKICTh
3arpos, 3 SKMMH CTUKA€ThCSA Cy4acHE CycHuibcTBO. Ll 6azoBa TexHOOris, HMOBIPHO, BIUIMHE Ha
BECh CIIEKTP 3aXO/IiB, III0 CTOCYETHCSA TPHOX OCHOBHUX 3aBJIaHb: KOJEKTUBHOI 0OOPOHU, KPU30BOTO
YIIPaBIIiHHSA Ta CHUIBHOT OE3MEKH.

[IpakTka TOKa3zye, 10 B Mipy 3MIHM TEXHOJIOT1H 3MIHIOIOTHCS W IHTEpPECH JEpKaBU. Y
JaHOMY BUNAJKY IIeH IHTEpeC — JOCATHEHHS TEXHOJOTIYHOTro JijepcTBa YKpaiHu, sika Mae i
IIbOT'O BCIO HEOOX1HY 0a3y.

Hocsraenns B cdepi LI BrumHyTh Ha HalioOHAJIBHY OOOpOHY 1 Oe3meky, 0a3yrouumch Ha
PEBOIOLIMHKUX 3MiHAX Y TPhOX chepax — BIMCHKOBIH, IHPOpMaIIiiHIi Ta EKOHOMIYHIM.

Oxpemoi yBaru y cepi O6e3mexu i 000pOHH 3aCIyTrOBYeE MPoOIeMa KOJIEKTUBHOTO 1HTEIIEKTY,
30KpeMa CIUIBHOrO (YHKIIIOHYBaHHS OO0 ’€KTIB 31 INTYy4HUM iHTeJIeKToM. llg1 mpobiemaTuka
Oe3nocepelHbO TIOB’s3aHa 3 [HTepHETOM peuel, sSkui 3a0esnedye 3B’S30K MK OKPEMHUMH
o0’ekTamMH 31 MITYYHHM IHTENEKTOM. SIK MpHUKIad, MOKHAa HAaBECTH 3aBJIaHHS KEPYBaHHS POSMU
IHTEJIEKTYAIbHUX OC3MUIOTHUX JITALHUX anapariB (IPOHIB).

Hanpuxknan, y BifickkoBiii chepi KoMepiiiHO TocTynHI TexHouorii 3 miarpumkoro LI (Taki,
SK 3aCTOCYBAaHHs OE3IMUIOTHHUX JITaJbHHUX anapaTiB, 30KpeMa YAapHHUX, OE3MUIOTHUX JITaIbHUX
amapartiB OJM3bKOi 1 Jajekoi fii, KPWIaTHX paKeT 13 aBTOMAaTHYHUM PpO3IMi3HABAHHAM IILICH)
MOXYTh HaJaTh JIOCTYII 10 a0COJIFOTHO HOBOTO THITY 3aC00IB BHCOKOTOYHOTO HAHECEHHS yIapiB, Y
TOMY YMCJIl Ha BENMKI BiACTaHi. [HIINI NpUKIaa: HasBHA TEXHOJOTIS MAIIMHHOTO HaBYaHHS MOXKe
3a0e3MeUnTH BUCOKMW CTYIiHb aBTOMAaTH3allil TPYAOMICTKHX OIEpalid, TakuX SK aHaji3
CYIIYTHHUKOBHUX 300paKeHb 1 KiOep3axucT.

B indopmaniitnomy i kiGepuernanomy npoctopi LI 3HaYHO pO3MIHPUTE MOKIUBOCTI 300Dy i
aHali3y JaHUX, pearyBaHHs Ha KiOEpIHIUICHTH, a TAaKOX CTBOPEHHS arperoBaHux naHux. [Ipum
BHPINICHHI 3aBJIJaHb PO3BIAKY 11 Oy/e 03HAYaTH, 10 Oyae BpaxoBaHO OUIbIIE JuKEpes 00’ €KTUBHOT
iHdopmartii, a Takox Jpkepen ae3indopmariii Ta iHGopMaIliiHAX BIUIMBIB.

Ti kpainu, sIKi JOCATHYTH 3HAYHUX YCIIXIB Y TEXHOJIOTIAX IITYYHOTO iHTENEKTY, OyIyTh MaTH
Habararo OuIblIy Bary, o 0coOIMBO aKTYaJIbHO JUIS HAIIOI KpaiHH.

B exoHomiuHiii 00yacTi, sfka TMOB’s3aHa 3 HAaIllOHAJHLHOIK OOOPOHOI0 1 OE3MEeKoro,
nepenbavaeTbest, 1m0 AocsirHeHHs B cdepi Il MoxyTh mnpu3BecTH 1O HOBOI IMPOMHCIOBOI
peBouttoniii. 30kpema, Il JOCATHEHHS MPU3BEAYTh A0 PI3KOro 3HM)KEHHS MOMHUTY Ha pobouy cuiy,
10 HAHOMMKYKUM YacoM 3MIHUTH BITHOCHHU MIX TMpAIero 1 KamiTaloM B CBITOBHX €KOHOMiKaX. Y
Ki0eprnpocTopi [ii, sIKI BUMaraloTb BEJIUKO! KUITBKOCTI BUCOKOKBaJIi(D1IKOBAaHOT'O MEPCOHAITY, TakKl SIK
omepauii Advanced Persistent Threat, y MaiiOyTHbOMYy MOXYTb OyTH 3HAYHOK MipOIO
aBTOMATH30BaHI 1 CTaTH JIETKOJAOCTYmHMMH Ha puHKY. Il 3HauYHO pO3MMPHTH MOKIMBOCTI
CTBOPEHHS, 300py Ta aHaJi3y JaHUX, 10 BAXXJIMBO JJIs TOCSATHEHHS 1H(opMalliiiHoi nepeBaru.

21 xosTtHs 2021 poky miHicTpu 06oponu kpaiH HATO y3roaunu nepury Crpaterito HATO B
cdepl MITy4HOro 1HTENEKTY. Y OOKyMeHTiI omucano, sk LI moxxe Oytu 3actocoBanuit y cdepi
000OpOHM Ta O€3MeKH 3aXMILEHUM 1 €TMYHUM crocoOoM. TakuMm 4MHOM, CTpaTeris BCTaHOBIIIOE
CTaHJIapPTH BIANOBINAIBLHOTO BUKOpUCTaHHS TexHoiorii LI BinmoBigHO 10 MIXHAPOAHOTO IMpaBa
ta niHHocte HATO. V Hill TakoX poO3rIsiatoThes 3arpo3H, 1110 CTBOPIOIOThCS BUKOopucTaHHsM 11
IPOTHUBHUKAMHU, Ta CIOCOOM BCTAHOBJIEHHS HaAIWHOI CHiBIpalli 3 1HHOBALIHOIO CHUIBHOTOIO B
cepi LI

HITydHui IHTENEKT € OJAHIEI0 3 CeMH TEXHOJOIYHHMX Traimyse, siki coro3Hukn B HATO
BUJUTMIIM SIK MPIOPUTETHI y 3B’SI3KYy 3 iXHBOIO 3HAYUMICTIO JUIsi o0opoHM Ta Oe3neku. [lo HHMX
HaJIe)KaTh KBAHTOBI TEXHOJIOTIi, JaHI Ta OOYHCIEHHS, aBTOHOMHI CHUCTEMH, OIOTEXHOJIOTIi Ta
MTOKpAIIEHHS JIFOACHKOTO TOTEHITIATY, TIIEeP3BYKOBl TEXHOJIOTII Ta KOCMOC. 3 YCIX IMX TEXHOJOT1H
MOJBIHHOIO NPU3HAYEHHS IUTYYHUHA I1HTENEKT, SK BiJIOMO, € HaWMOIIUPEHIIIUM, OCOOJIMBO Y
MO€HAHHI 3 IHITUMH, TAKUMH K BEJIHKI JaHi, aBTOHOMHI CHCTEMU 91 O010TEXHOJIOT1I.
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Crpareris Oyne miakpimuieHa 3Hauymoro criBnpareo Mk HATO, npuBaTHUM CEKTOPOM Ta
HAYKOBUMH KOJaMHU; CIIPOMO’KHOIO pOOOUOI0 CHIIOKO Ta TEXHIYHUM 1 HOMiTHYHUM TasnianToM HATO;
HaJIHHOIO, PEJICBAaHTHOO, 0€3MEYHO0 1HPPACTPYKTYPOIO TaHKX; BIAMOBIIHUM KiOEP3aXHUCTOM.

Jns Bcix mpiopureTHHX cdep OynyTb po3poOieHi IHAMBINYyaldbHI cTparerii BiIMOBIIHO 10
TOT0 ) €TUYHOTO IiJIXOY, IO i JJIs IITYYHOTO THTEIEKTY.

PyiiniBHi inHOBaii B cdepi LI MoxyTh ABIsSTH COO0I0 ri1obanbpHy HeOesneky. CiiJl BKIACTH
3HaYHI KOWITH B MOXJUBICTh «mpotuaii II». 3anmobirtu posmupenHto BukopuctanHs I B
BIICBKOBHX TEXHOJIOTISX, PO3BIAII HEMOXJIHMBO, MOXJIMBA TUIBKM ITOCTAHOBKA 3aBJIaHHS
Oe3reuHoro i edekTuBHOTO ynpasmiHHsa TexHosorissmu LI JlepskaBi citiji po3riistHyTH MOYKIUBICTD
CTBOpEHHsI OQIUIHHUX HAayKOBO-IOCHIAHMUX OpraHi3auiid, SKUM JOPYYEHO JOCHiIKYyBaTH 1
npocyBatun Oesneky IIII. HeoOximHO TakoX CTBOPEHHS IOKyMEHTIB mpo MoxumBocti LI
MOJIBIHHOT'O IPU3HAYEHHSI.

MiHuep O. IN.
Jo minpozainy 7.3. « LITyYHnii iIHTEJEKT y MeIUMIHHI»

3actocyBaHHs WTY4YHOTO iHTeNeKTy (L) € He TinbKM BUpIIATIEHUM YMHHUKOM IiIBULIICHHS
SAKOCTI HAQJaHHS MEAWYHOI IOMOMOTH TMaIll€eHTaM, ajlieé W TPHU3BEAE 0 PEBOJIOUIHHUX 3MIH Y
MeIuIMHI, 010JI0T1i, OCBITI.

I. OuikyBaHi Hac/TiIKK 3acTOCYBAHHS IUTYYHOI'O iHTe/1eKTY B MeAULMHI
Y MenuiuHI CITiJ1 O4iKyBaTH TaKUX 3MiH:

1. Tpancdopmanisi MeMIMHH B OLIbII IIHPOKY cOliabHY cdepy, 110 BUKOPUCTOBYE BCi
(¢opmMu 1aHMX NPO 310pOB’s, BKJIKYA4YM FeHOMIKY, MeTaaHi, eJIECKTPOHHI MeJUYHI KapTKHU
Ta Oiomerpilo, AJas cBO€4YacHOi Hig01000Boi jiarHocTHKHM. CTBOpPeHHSI CHCTEMHOI
OloMeIMIIMHH.

OxopoHa 370poB’st — Ii¢ OaraTOBUMipHa CHCTEMa, CTBOpEHA 3 METOI MNPO(]ITaKTHKH,
JIaTHOCTHKY, JIKyBaHHS, peaOumiTamii Ta pekpealii MalieHTIB 1 s BUPIMIEHHS MPOOJeM,
OB’ sI3aHUX 31 CTaHOM 3/10poB’si. 1[0 OibIIe MaeMo JaHUX PO CTaH 3J0POB’S JIOJUHU, TO Kpalie
PO3yMi€EMO BIAMOBIIHI G10MEAMYHI TPOIIECH.

CporogHi JIOJACTBO IMpaltoe 3 (PaHTACTUYHUM OOCATOM JaHUX, OTPUMAaHMX 13 MOMEHTY
iHTerpanii Takux e(QEeKTUBHMX TEXHOJOTIiH, K CeKBEHYBaHHS HacTymnHoro mokoiiHHs (NGS) i
JOCIIKeHHs acoriamii ycboro reHomy (GWAS) nnst nexonyBaHHs TeHETUKH JitoauHU. JlaHi Ha
ocHoBli NGS HajgaroTh iHpOpMaLil0 Ha MIMOMHAX, IO paHile OylIM HEJOCTYIHI, 1 BUBOIATH
eKCIIepUMEHTAJIbHUI ClieHapil y 30BCIM HOBHMM BHMIp. 3aMiCThb BMBUEHHS OJIHOTO I'e€Ha Hapasi
MOJKJIMBE BHBYEHHS BCbOTO T'€HOMY OpPraHi3My B JOCHIJDKEHHSAX T'€HOMIKM IPOTATOM 3aJaHOro
NpoMDKKY 4acy. [loniOHUM 4MHOM 3aMiCTh BUBYEHHS eKcmpecii ado TpaHCKpPHUIILIi OJHOTrO TeHa
Terep MOXHa BUBYATH €KCIIPECII0 BCIX IeHiB a00 BCbOTO TPAHCKPUNTYMY opraHizmy. TexHosoris
NGS npuszsena 10 301IblIeHHS 00CcATY 010MEAMYHUX JaHUX, OTPUMAHUX y Pe3yJbTaTl TEHOMHHUX 1
TPAHCKPUITOMHHUX JIOCII/IKEHb.

KinpkicTh TEHOMIB JIOJWHHU, MO CEKBEHYIOTh 10 2025 poky, moxe cknactu Bim 100
MibHOHIB 110 2 Minbsapai [Dash et al. 2019]. O6’eqHaHHS FTeHOMHUX 1 TPAHCKPUIITOMHUX JaHUX 13
NPOTEOMHIMH Ta METa0OJOMHUMH JaHMMH MOXK€ 3HAYHO PO3IMIUPUTH HAIll 3HAHHS PO
IHAUBIAyanbHUM TpOo(dias Mali€eHTa — MiAXiA, SKUA YacTO Ha3UBAIOTh «IHAWBIAYyallbHUM,
MePCOHAII30BaHUM, 200 TOYHUM MEIUYHUM O0CITyroByBaHHsIM». Ha xanb, MeaudHi Ta OloMearndHi
JaHl J0oci He 00’€HAHO IS JOMOBHEHHS HASBHUX MEIUYHHUX BIJOMOCTEH iH(OpMAIiEr0 Tpo
MOJIEKYJISIpHI naTosorii. Taka KOHBEpreH1is MOKe TIOOMOITH PO3raJiaTy pi3HI MexaHi3Mu aii abo
HIII aCMEeKTH NPOTHOCTUYHOI Oionorii. CucTeMaTWYHWI Ta IHTErpaTUBHUN aHali3 JaHUX Yy
MOETHAHH] 3 aHAJIITUKOIO OXOPOHH 37I0POB’S MOXKE JJOTIOMOTTH PO3pPOOUTH €(PEeKTUBHIIII cTpaTerii
JIKyBaHHS, CIPSAMOBaHI Ha TOYHY Ta MEPCOHANI30BaHy MeAuLIMHy. CaMe B I[bOMY IOJISATa€ HOBUU
HampsiM y MEJIMLUHI, 1110 OTpUMaB Ha3By «CucteMHa O10MeIUIINHAY.

118



ISSN 2710 — 1673 Artificial Intelligence 2022 Ne 1

3acHOBaHI Ha TEHOMIIl EKCIEPUMEHTH — HAaINpHUKIAJ TeHOTHITYBaHHS, EKCIpecis TeHIB 1
nociikeHHs: Ha ocHOBI NGS — € OCHOBHUM JKEPEIOM BEIHKUX JaHUX y 010MeIUYHOMY HampsMi
OXOpPOHH 3[IOPOB’SI TIOPSAJ 3 €JIEKTPOHHUMH MEIUYHUMH KapTKaMu, iH()OpMalli€lo Mpo pelentu B
anTekax 1 cTpaxoBUMH 3amucamu. OXOpoHa 370pOB’S BHMAarae TICHOI 1HTerpamii TaKux
OlOMEIMYHUX JaHHMX 13 PI3HUX JDKEpes g 3a0e3MedeHHs Kpalioro JIKyBaHHS Ta AOTJISAY 3a
MaIi€HTaMH.

[{i mepcnekTUBM Ha/I3BUYAWHO 3aXOIUIMBI 1 MOXKYTh BUSBUTHUCS BHPIIIAILHUM YHHHUKOM Y
MaiOyTHIN MeIUIIUHI i OXOPOHI 370pOB’s. SIK MpaBMII0, JOBOAUTECS aHATI3yBaTH BEJUKY KUIBKICTh
JAHUX, OTPUMAaHMX YHACIITOK OOCTEXEHHs MAIll€HTIB K ]I MOCTAHOBKH JIarHO3y, TaK 1 JJIs
BUOOPY METOJy JIiKyBaHHs. [HTeNeKTyalbHUI aHami3 MOMIOHOTO 00CATY JaHWX HEMOXIIMBUU 0e3
3actocyBanHs 1.

2.IcToOTHe MiABUINEHHS SIKOCTI KOHKPETHHX NPOUEAYP HAJAHHA MeIM4YHOI J0NMOMOTH
HUISIXOM:

— mojosiaHHs iHopManiiiHol acumeTpii. MoxkHa BUAUIMTH 0€3/114 pi3HOMaHITHUX CHUTYaIliH,
3 SKUMHU TALi€HTH CTUKAIOTHCSA IMOJHS, KOJIM MHPO 0O0CAT 1 BIAMOBIAHICTE BHKOHAHUX
JTIarHOCTHUYHUX 1 JIKYyBaJbHUX [il mMoiH(OpMOBaHA JUIIE€ OJHA CTOPOHA — MEAMYHI
MpaiBHUKY. [HaKIIe Ka)Xy4du, MMAII€HT HE 3HA€E, 0 caMe BiH OTPUMAB, a SKICTh MEIUYHOI
JIOTIOMOTH 3 ICOBYEThCSl 3HAayHO Mi3HimIe. [ToTeHuilHI mamieHTH, a 1HOAI W MOTEHIiHHI
eKCIEepPTHI TPYNH YacTO MPUXOBYIOTH CIPABXKHI I[iJIi CBO€T MOBEIIHKNA Ta BUKOPHCTOBYIOTh
MPAKTUYHO BC1 COCOOM AJIi OTPUMAaHHS MEBHUX (BJIACHUX) pe3yibTarTiB. 3 1HIIOTO OOKY,
MAI[iEHTH TPH OTPUMAaHHI aMOyJIaTOpHOI MEAMYHOI JOTIOMOTH 4YacTO HE HAJAIOTh JIKapro
BCIX BIJJOMOCTEH, fKi MarOTh 3HA4YCHHs JUJIsl BU3HAYCHHS KOHKPETHOTO [1arHO3y 4H
NpaBUIBHOTO JiKyBaHHsA. 3acrtocyBaHHs LI mpakTHYHO YHEMOXXJIMBIIOE IIi CHTYalii,
OCKIIbKM HaJae BUYEPHHY iH(OpMAII0 KOXHIM CTOPOHI JiKyBajlbHO-TIarHOCTHYHOTO
npoIiecy;

— 3a0e3NeyeHHs KOMILUIEKCHOr0 (iHTerpajbHOro, TPAaHCMYPAJbHOI0) JiKyBaHHA
NAai€HTIB, 10 € CpoOO0 PO3B’SA3aTH 3arajbHOBU3HAHY MPOOJIeMy B OaraThboX CHCTEMax
OXOpPOHH 37I0pOB’sl — dparMeHTapHe HaJaHHS MEAUYHUX 1 COIaNbHHUX MOCHyr. BcecBiTHs
oprasizaiiss oxoponu 3a0poB’ss (BOO3) Hamae Take O3HAYCHHS: «KOMILICKCHA MEIUYHA
JIONIOMOTa — 1€ KOHIEMIis, 0 00’€Hye pecypcH, HaJlaHHs, YIpPaBIiHHS Ta OpraHizaliio
MOCHIYT, TIOB’SI3aHUX 13 JIarHOCTUKOIO, JIKYBAaHHSM, JOTJISIIOM, peaOuTiTali€eo Ta
3MILHEHHSAM 370poB’s. IHTerpauis € 3acoO00M MOJNIMIIEHHS IMOCIYT CTOCOBHO JOCTYMY,
SIKOCTI, 3aJJ0BOJICHOCTI KOpHCTYyBauiB i edpekTuBHOCTI» [Grone and Garcia-Barbero 2002].
Crpareris moaiOHOro JIIKyBaHHS € 3arajJlbHOCBITOBOIO TEHJEHLIE0 B pedopMyBaHHI
OXOPOHHU 3J0POB’Sl Ta y CTBOPEHHI HOBUX OpraHi3allifHMX MEXaHI3MiB, OPIEHTOBAaHHX Ha
OUTBII CKOOPAMHOBAaHI Ta IHTErpoBaHi (OpPMH HaJaHHSA MeIU4HOi JgomomMoru. Bona
0a3yeTbCs Ha BHUKOPUCTaHHI €IMHOTO 1H(QOpPMAIITHOTO MEAUYHOTO CMapT-NpOCTOpY,
peaizariis sKkoro MoxkiuBa nuiie 3a gornomororo 1. onoBHuit npuHIMn — 3abe3neueHHs
Oe3repepBHOCTI Ta HACTYMHOCTI JAomisay 3a mnarieHtaMd. OCTaHHE TICHO TOB’SA3aHO 3
KOMIUIEKCHUM JIOTJISIZIOM 1 MIAKPECTIOe MOKIJIMBICTh MAalliEHTa OTPUMATH MOBHY MEIHYHY
MOCIYTY B CHUCTEMI OXOPOHHU 3JI0pOB’Sl Ta B CHCTEMI COIL[IabHHUX IMOCIYT, 3a0e3Meuyroyun
HaWBaXJIMBIII JaHi A iHTerpanii cuctem. [Ipu oMy Oe3nepepBHICTh JOTIISIY MICTHTH
TPU CKJaaoBi: Oe3nepepBHICTh 1HQoOpMaIii (3a 3aralbHUMH 3amucamu); 3abe3neueHHs
HACTYIHOCTI Ha BCIX eTamax HaJaHHA TEPBUHHOI Ta BTOPUHHOI MEIUYHOI JOTOMOTHU
(TutTaHyBaHHSI BUIIMCKHU 31 CTAIIOHApYy BIJ CHeEIiajicTa A0 JKaps 3araJbHOI MPAaKTHKH);
0e3nepepBHICTh MpodeciitHoi JomOMOrH (IIPOIECOM Kepye OJIMH CHEeIialicT, 3abe3neueHuit
MOCTIHHO HEOOX1AHOK 1H(POPMAITIETO).
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3.CTBOpeHHsI TiOPMIHUX CHCTEM KOJIEKTHBHOIO PO3yMy (eKCHepTHi BHCHOBKH) Ta
IITYYHOTO iHTeJIeKTY AJ1s O0IPYHTOBAHOI0 NPUMHATTS PillleHb y cTpaTerii 0XOPOHHU 310pOB’st

Sk mpukiaa HaBegaeMo poOoTy, IO CTOCYEThCs (hefepalbHOTO HaBYaHHS JUIS IPOTHO3YBAHHS
KIHIYHUX aociikerb namierTiB i3 COVID-19. Bukopucrtano nati 3 20-TH iHCTUTYTIB IO BChOMY
CBITY JIJI1 HABYAHHS MOJICJICH, 110 BKIIFOYAIOTHh €JICKTPOHHY MEAMYHY KapTy, JaHi peHTreHorpadii
IPYIHOI KIIITUHH, TIOKA3HUKHU KHUTTEAISIIBHOCTI, TaOOpaTOpHI /1aHi Ta AaHi PEHTTeHIBCHKUX 3HIMKIB
rpyaHoi KmiTuHU. sl mporHo3yBaHHsI MEeXaHIYHOT 0OpOOKH BEHTHIIIIT a00 cMepTi mpoTsirom 24
TOAMH CHUCTEMa Ha HAHOLIBIIOMY HE3aJI)KHOMY BHUIIPOOYBAIBHOMY HOJITOHI J0CSTIa YyTIMBOCTI
0,95 Ta cnenudiunocti 0,88. Y 1mpoMy JOCHIJDKEHHI MOJEIb y3arajdbHWiIa Pi3HOMaHITHI
HErapMOHIYHI HaOOpH AaHUX JUTSI IPOTHO3YBAHHS KIHIYHHUX TOCIHIKeHb narieHTiB i3 COVID-19,
3aTBEPIUBIINA OCHOBY JIJIsl IUpIIOro BUKopuctanus 111

4.P0o3BHTOK NPOTHO3HOI AHAJITHKHM (HANPUKJIAJ NPOTrHO3YBaHHS NALiEHTIB i3 BUCOKUM
PU3HKOM i OIIHIOBAHHS JIaATHOCTHYHMX Pe3yJIbTATIB 10 JiIKyBAHHS)

[TpukiagoM MoXe CIyryBaTH AOCHIDKEHHs mpo Bukopuctanus LI s mporaosyBaHHs
rimoBipHocTi cMepTi Bix COVID-19. Crnemianictu 3i0panu mani npo 16 Tucsd narieHTiB i3 20-Tu
YCTQHOB TI0 BCbOMY CBITY Ta HABUWJIM MOJEJb IITYYHOTO 1HTEJIEKTY PO3paxoBYBaTH HEOOXITHHN
o0cCsAT KHCHIO JUIS MAIIEHTIB Ha anapari MTY4YHOI BEHTHIIALII JIeTeHiB, a TAKOK IMOBIPHICTh CMEPTI
yepe3 00y micis rocmitamizanii. Moaens mpoiiia TecTyBaHHS Ha I'ITH KOHTHHEHTax 1 3ymina
JIOBECTU CBOIO HAJIHHICTH 1 yHiBepcaJbHICTh. HalTOJIOBHINIO MEepeBarol0 HayKOBIIl Ha3HBAaIOTh
MOJKJIMBICTh 3aCTOCOBYBAaTH MOJEJI 3 HEMIATBEPIKCHUM J1arHO30M XBOpOOU. Y TaKOMY BHIIAAKY
JKap MOKe BUBUYATH JaHi namienra ao pesyabrary [IL[P-Tecty.

S.IlinBuieHHss Oe3meKkH JiKapcbKUX 3ac00iB 1 y3rojkeHHs oOcsAriB JiKapHAHOI
NPOAYKIil

I'octpora nmuranus migcuinmnacs Ha Goni manaemii COVID-19. Ilig wac 3yctpivi 25 moToro
2021 poky mpexacraBuukiB IlarenTHOro myny Jikapchkux 3aco6iB (the Medicines Patent Pool —
MPP) i BcecBiTHbOi opranizamii iHTenekryanpHoi BiacHocTi (the World Intellectual Property
Organization — WIPO) i momanblIoro MpoCyBaHHS CTpaTerii Ta oOMiHy iH(oOpMallie€o B
iHTEepecax CyCIHIBbHOI OXOPOHH 3JI0pOB’s OylO MiAKPECIeHO, IO BKpail BaXIIMBO CHPUATH
IHHOBAI[ISIM 1 JOCTYIy JI0 TEXHOJOTid oxopoHH 370poB’s qist COVID-19 mmsxoM: BUBUEHHS
CTpaTeriil yrnpasiIiHHSI OXOPOHOIO 3/I0pOB’sl, III0 MOIJIM O CIPUATH 1HHOBALISAM 1 IOCTYIY /10 TaKHX
TEXHOJIOTiH, OOMiHYy iH(opMalli€elo Ta IHCTpyMEHTaMU Ha BIJINOBIIHUX BeO-caiiTax; CHpPUSHHS
MPO30POCTI MATEHTIB 1 300py maTeHTHOi 1HGOpMaIlil PO OCHOBHI JiKapchKi 3acobu (JI3) mumsxom
B3a€MOII HA CKOOPJMHOBaHIM OCHOBI 3 HAIllOHATHPHUMHM Ta pEriOHalbHUMHU MATEHTHUMHU
BIJIOMCTBaMH Jig 300py Ta OOMiHY BIJMIOBIIHUMH JaHUMHU. BaXIUBUM € TakoX BCTAHOBJIECHHS
3B’S3KIB MK JaHUMU Ta (QYHKLIOHAJILHUMU MOXIJIMBOCTAMU 0a3 naHux PatentScope ta MedsPaL.
EdexTrBHE BUKOHAaHHS NOAIOHUX 3aB/laHb HEMOXIINBE 0e3 3actocyBanHs L1

6.3acTocyBaHHsI MpeuM3iliHOT MeIMIIMHY TA BiAKPUTTS JiKapCHKHUX 32C00iB

Ile#t wnampsim 3actocyBanHs Il 3ymoBiIeHHWI TuUM, IO TpPH CKJIAAHIA A1arHOCTHUII
3aXBOPIOBaHb, OCOOJMBO NpHU OOMEKEHHI B yaci, 3a0€3MeYUTH TOYHICTh Y HPUUHSTTI pIIIEHb
MEPCOHATI30BAHOT I'€HHOI MEAMLMHM HeMOXJIuBO. [lomiOHI BHUIAAKM 3yCTPidalOThCS NMPAKTHYHO
3aBXKIU IPU PLAKICHUX T€HETHUYHUX XBOpoOax. BuIbLIICTh JiKapiB, AKIIO 1 3HAIOTh IPO HUX, HE
3MaTHI  TOCTaBUTU JOU(EpeHLiMHuI JiarHo3 Ha OCHOBI  TpaaMUiHHOrO  (Ii3UYHOrO Ta
IHCTPYMEHTAJILHOTO 00CTEXEeHH. [IecsATKU Ta HaBITh TUCAYl 3aXBOPIOBaHb KJITHIYHO MIXK cO00IO HE
BIJIPI3HSIOTHCS, ajle BUMAraloTh YHIKaJIbHOTO JIKYBaHHS.

7.CTBOpeHHsI  HAWiOHAJBHOI  CHCTeMHM  iHTeJeKTYaJbHOr0  AaHAJI3y  JAaHUX
IHCTPYMEHTAIbHHUX 10CTiKeHb

3actocyBanns Il y ¢opmaTi HaliOHaIbHOI CHCTEMH I1HTENEKTYyaJlbHOTO aHali3y
IHCTpYMEHTAJIbHUX JaHUX 3a0e3reduye OOMiH MEJUYHOIO 1H(POPMALII€I0 PO KOHKPETHUX MAIli€HTIB,
OYHUCTKY JaHUX, BUAUIEHHS HEOOXITHOI JUIsl A1arHOCTUKHM pPEJIEBAHTHOI Ta BalliHOI 1H(opMaIli,
BU3HAYEHHS CTaHy Malll€HTa Ta MPOrHO3yBaHHA Mepediry maronoriynoro mporecy. LI 3abe3neuye
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MO>KJIUBICTh €JEKTPOHHOIO IMEpeMIlIeHHs KIHIYHOI iHdopMallli MK pI3HUMHU 1H(OpMaLIHHUMU
CHCTEMaMM OXOPOHH 37I0POB’sI Ta 30epeKeHHs 3MICTY 0OMiHIOBaHOT iH(pOpMAITii.

Mera oOMiHY MEIUYHOIO 1H(GOPMAIIIEI TOJATAE B IMOJETIICHHI JOCTYIY N0 TapreTHUX
KIIHIYHUX JaHUX, @ TAKOXK X CBOEYACHOTO BWIIYYCHHSI JUIS 3a0€3MeUYeHHs Oe3MeYHOi, CBOEYACHOT,
e(eKTUBHOI, JII€BOI Ta CIpPaBEIIMBOI MEAMYHOI JOMOMOTH, OpieHTOBaHOi Ha mamieHTa. IlomiOHi
[EHTPU TAKOXX MOXYTh BUKOPHCTOBYBATHUCS OpPTraHaMU TPOMAJCHKOTI OXOPOHU 3J0POB’S st
HaJaHHs TOTIOMOTHY B aHaJi31 CTaHy 370POB’ S HACEICHHS.

8.CTBOpeHHS HAIlIOHAJBHOTO LEHTPY aHATI3Yy enmigeMiooriYHUX cuTyalii

Crpareriydi HampsiMd Ta OpIEHTAIli HAIIOHAIBLHOTO 3J0POB’S MalTh Oa3yBaTUCA Ha
¢byHIaMEHTaJIbHOMY PO3YMiHHI MPO CTaH Trajly3i OXOPOHM 3J0POB’s, HA CBOEYACHOMY OTPHMAaHHI
pealicTUYHOI KapTHHHU CHJIBHUX 1 CIa0KUX CTOPIH CHUCTEMH OXOPOHH 3JI0pOB’S, @ TaKOX Ha
rIUOMIOMY PO3YMiHHI NPUYMH BHUHMKHEHHS LUX CHJIBHUX 1 cmabkux cropid. [locmigoBHe Ta
OpIEHTOBAHE Ha MOTPeOH CEKTOPY OXOPOHHU 3[0POB’S IIAHYBaHHS HEMOXJIMBE 0e3 HalexXHoi 6a3u
iHpopMarii, JaHUX 1 JOKa3iB PO MOTOYHUN CTaH CUCTEMH OXOPOHH 3/I0POB’SI.

[TocriiiHe OIIHIOBaHHS HasBHUX JAaHUX Ta aHaII3 CHUTYyaIlli y cdepi OXOpOHHU 370pOB’S Ma€e
CTaTH KJIFOYOBUM KPOKOM TIOJITHKH Ta TUTAHYBAHHS OXOPOHH 370poB’st. CIiJl MiTKPECIUTH, IO
aHali3 cutyamii y cdepi OXOpPOHHU 3T0pOB’sl 3AIMCHIOETHCA B PI3HUX MacHiTafax — 1€ 3aIeKUTh
BHUKJIFOYHO Bijl MacmTady MeTu. AJie 3aBXIIM B aHAJI3 MAalOTh OyTH BKJIIOYCHI HE TUIBKH OCHOBHI
dakropu, ane i koHpayHAepH, 3MIHU B HaBKOJIUIIHbOMY CEPEAOBUII, COIiadbHI YAHHUKU TOIIIO.
OcobnuBe 3HaUSHHS MA€ aHali3 eMieMiOoIOTIYHOI CHTYalii.

Kiiniuaa enigemiosioriss po3BHBanacs sSK TUCHUILIIHA B OCTaHHIA IMOJOBUHI JBAAISTOTO
cromittsi. CydacHi TEXHOJIOTIi BIAKPUBAIOTH HOBI MEPCIEKTUBU B €MiEMIOJIOTIi, Y TOMY YHCIi B
TeHETUYHIN emifieMiosorii, 3a JOMOMOIrOl0 BUKOPUCTAHHS PEECTPOBOI XBOPOOU, 3BEPTAIOUU YBary
Ha IHAWBIOyaNbHI JaHi MPO 3M0pOB’S Ta MOTPEOM METUYHUX IOCIYT, a TAKOX 13 ypaxyBaHHSIM
coliampHUX YMOB (OcBiTa, mpodecis, 3alHATICT TOWIO). Y TOEIHAHHI 3 TOXUTTEBUM
CIIOCTEPEKEHHSM 1€ 3pOOMTh MOKJIMBHMH MaciuTaOHI 6araToMipHi CIIOCTEpEeKyBaHI MOMYJISLIAHI
JOCTIKEHHS, 110 MIAXOIATh Ui TMOMEpPEePKeHHs emifieMiil Ta psay 3axBOproBaHb. BaxinBum
CJIEMEHTOM CTa€ BUKOPHUCTaHHS 0a3 3HaHb. BCECBITHS opraHizaimisi OXOPOHM 3JI0OPOB’Sl cTaja
MOHEPOM y CTBOPEHHI 0a3 IaHuX ISl KUIBKOX KpaiH, TakuXx sk 6a3a nanux BOO3 «3mopor’s amns
BCIX», sIKa BKJIIOYa€ OCHOBHI NOKa3HUKHU 37I0pOB’S JJIs €BpPONEHChKUX KpaiH, mounHarouu 3 1970-x
pokiB. Taki 6a3u JaHUX € BaXJIMBUMH 1HCTPYMEHTAMH JJIsl OCBITH Ta OOIPYHTYBAHHS MOJITHKHU Y
chepl OXOpPOHH 3I0pPOB’s. AJie JOCKOHAIMN aHami3 [HMX JaHUX € CKIATHOK IPOLEIYpOIO,
3M1IHCHEHHS SKOT MOYKJIMBE JIUIIIE 32 JOTIOMOTOIO IITYYHOTO 1HTETIEKTY.

J101aTKOBO B MEJIUIIMHI CTAHYTh MOXKJINBUMHU:

1. 3aGe3neueHHs KOTHITUBHOI rapMoHi3auii y CiMEiHIM MeAULIMHI (CUCTEMHU JIIKap-TIaLli€HT).

2. TligTpuMKa TroOCIHiTATBHUX ONEpPAaTHBHUX IHIMIATHB, MIO 30UIBIIYIOTH €KOHOMIIO TpOIIEH,
MiBUIIYIOTH 33/I0BOJICHICTh MAIII€HTIB 1 33JOBOJBHSIOTH IXHI KaIpOB1 Ta TPYAOBI MOTPEOH.
CTBOpEHHSI HAIlIOHAIBHOT CHCTEMH aJIpECHOTO KOHCYJILTYBaHHS TPOMAJISTH Y KpaiHH.

4. JliarHOocTMYHA aHANiTUKa 3 BHUKOPUCTAHHSIM MEAMYHOI Bi3yamizamii (HampuKIa,
koMt 1oTepHa Tomorpadis, pearred, MPT, EKI', natonoriuni 300pakeHHs1) a0 T€HOMHI,
MOBEIIHKOBI Ta 1HIII KJIiHIYHI JaHl (HampHUKIaJ, CHMIITOMH, CIMEHHUN aHAMHE3).

5. TlepconanizoBaHi pexkoMeHAAIlll 3 JIKYBaHHs, 10 3aCHOBaHI Ha KIIHIYHMX, T€HOMHHUX 1

MOBEIIHKOBHX JaHUX.

[HauBiTyanbHe Ta KOJEKTHBHE TPOTHO3YBaHHS. 3ano0iranHsa HeOaXaHuX SIBUIIL.

7. PerynmsapHa iHTerpamiss MEIUYHHUX 300paKeHb 3 IHIIUMH KIIHIYHUMH JaHUMH s
e(eKTHBHOIO0 MOHITOPUHTY 1HTEHCUBHOI Teparii y Mali€HTiB, HEBIAKIAAHOI A1arHOCTUYHOT
iHTepnpeTaii 1 miABUIEHHS e()EeKTUBHOCTI JIIKYBaHHS.

8. Jloctyn 1o oHnaitH-cepBiciB (OHJIANH-KOHCYIIBTAITI, 3aITUC Ha puiioM, 3MmiHa J13).

9. HananHs TEXHOJOTII B3a€EMOJIi1 3 AIIEHTAMH TSI TiATPUMKH CAaMOJOMIOMOTH.

10. Po3mupeHHs mpaB 1 MOXJIMBOCTEH IMAIIEHTIB Yepe3 JOCTYII 0 iXHIX MEIUIHHX JaHUX.

11. Inrerpariist iIHCTPYMEHTIB B3a€MOJIl 3 Mali€eHTaMM (HampUKIaA, 4aT-O0TH, NMEPEHOCHI Ta
MOOUTHHI IPUCTPOI).
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Hapuanns mariieHTiB, TPUUHATTS MOIHGOPMOBAHUX PIIIEHb, CAMOKOHTPOJb MPO(IITaKTHKH
Ta CAMOKOHTPOJIb XPOHIYHUX CTaHIB.

Kananu B3aemozii mamieHTiB 13 MOCTavyalbHUKAMU MEIUYHUX IIOCIYr, CHCTEMaMH Ta
CepBiCaMHu.

[HTETpaIlis BaXIMBHUX JaHUX IPO TMAIl€HTIB 13 MOOUIBHMX NPHUCTPOIB 1 JOJATKIB JIs
3I0POB’sI B €JIEKTPOHHY CUCTEMY OXOPOHH 3/I0POB’ 5.

OnTtuMizaris poOOYMX TPOILECIB 1 PO3MOJUTY PECcypciB, MOKpaIleHHs olepariiftHol
e(eKTUBHOCTI.

[IporHo3yBaHHs 3aBaHTa)KEHHS CHUCTEMH OXOPOHHM 3I0POB’S Ha KOHKpPETHHI mepiox i
HeoOXiaHI pecypeu (mepcoHal, 00Ja HaHHs Ta TPUMIILEHHS).

[HTerpoBaHa rosocoBa TEXHOJIOTIS B €IEKTPOHHIN cCTEM1 OXOPOHH 370POB S I KIIHIYHOT
JOKYMEHTAIli1, BBEJCHHSI IaHUX, TOJIOCOBUH iHTep(elic, MUTaHHS Ta BiAMOBIII.

[HTETpOBaHA MOYKJIMBICTD aHATI3Y JaHUX PO CTaH 3JA0pPOB’S (JIIKAPChKi MPUMITKH, KIIHIYHI
3BITH) Ta HAJaHHS KPUTHYHUX OTJISAIB, aBTOMAaTH30BaHE CTBOPEHHS CMIKPU31B KOHKPETHUX
TMAaIIE€HTIB 3a JOBUIHHUI MPOMDKOK Yacy MaToJOT1YHOTO TIPOLIeCy.

CrporieHHs onepariifHux MpoLeciB 3a paXyHOK aBToMaTH3a1lii 3a qornomoroto 111
CrpusiHHS MOHITOPUHTY Ta YIPAaBIiHHIO 3J0POB’IM HacCelleHHs, TOKpPaI[aHH CaMOOYYTTS.
MOHITOPHHT 340pOB’ sl HACETICHHS.

BusiBneHHs rpyn HaceleHHs] BACOKOTO PU3UKY.

[IpiopureTn3amist (pamKyBaHHS) TPYN MAII€HTIB 32 PU3MKAMU Ta BEACHHS MPOAKTUBHHUX
npo(iakKTUYHUX BTPYYaHb.

JloCImiDKeHHST COLIaIbHUX JIETEPMIHAHT OXOPOHHU 37I0POB’S Ta YIPABIIHHA 3]I0POB’SIM
HACEJICHHS.

I1. 3acrocyBanns 1111 B mennuHiii ocBiTi Ta B Oe3nepepBHOMY Npo(eciiiHOMY PO3BUTKY

JikapiB i mpoBi3opiB

Le#t nanpsim 3a0e3nedye TPUHIMIIOBO HOBI IepeBaru MpOLECiB MiArOTOBKH CIIELIATICTIB Y

ranysi.

1.

L1e 3ymoBIIeHO peyamH, SIKi paHille OyiIu NPAKTUYHO HEMOXKIMBUMHU.

OO6csrn HaByanbHOi iH(OpPMAIT MOCTIHHO 3pOCTarOTh. 3abe3medynTH SKICHUH TpaHchep
3HaHb 1 BMiHb, (JOPMYBaHHS KOMIIETEHTHOCTEH y CTYACHTIB, MariCTpiB, JiKapiB 1 MPOBI30PiB
miJ 4yac iXxHpboro OesnepepBHOro mpodeciiinoro po3sutky (BIIP) crae mocuts cxiiagHum
3apnaHHsIM. Cepel TakMX CKJIQJHOCTEH MOKHAa BUOKPEMHUTH NeEPCOHAJI3alil0 HABYAHHS,
CTBOPEHHS IHAMBIIYaJIbHOI HABYAJBHOI TPAEKTOPii, CTBOPEHHS MEPCOHATI30BAHOI
OCBITHBOI c(epH JUIsI CaMOCTIHHOIO HABYaHHSA, a TaKoX 3a0e3nedyeHHs HePopMaabHOI
OCBITH Ta CaMOOCBITH, CBO€YaCHe KOHCYJbTYBAHHS CTOCOBHO 3aCBO€HHS CKJIAQIHUX
acrekTiB 3HaHb. CaMe Ii HamlpsMHU BXKe CbOTOJHI CTalOTh MOMJIMBUMH JJIsI BUKOPUCTAHHS
HII.

Hatenep s BupimeHHs nOpoOieM OCBITH 3alpollOHOBAHO OHTOJIONII 3HAHb, IPOTE
PO3BUTOK TPAHCAUCHMILIIHAPHOCTI OCBITH, €(EKTUBHE BUKOPUCTAHHS MPEIMETHHUX
OHTOJIOTIH, a TuM Oinble 3a0e3neueHHs iHTeponepadebHOCTI OHTOJIOTIH MPaKTHUYHO
HemoxuuBe 0e3 11

[Ile onuH BaXJIMBUH HANpsM 3acCTOCYBaHHsS IITYYHOIO IHTEJIEKTY — OIL[HIOBAaHHS Ta
MOHITOPHHT 3HaHb cy0’ekTiB HaBuaHHsA. LIII mo’ke iMiTyBaTH MOBENIHKY BUKJajaya IpU
OLIIHIOBAaHHI 3HaHb 1 BMIHb i/l YaC CaMOCTIHHOI poOOTH Cy0’€KTa HaBYaHHS B OCBITHBOMY
CepeIoBUINI, 32a0€3MeYNTH MOHITOPHUHT Ta aJAalTUBHUA KOHTPOJIb 3HaHb. CTaHE MOMIIMBUM
MOOUTbHE HABYaHHS, MOCTIHHMNA 3BOPOTHHUM 3B’S30K 13 CyO’€KTaMH HaBYaHHS, IIBHJIKA
BIAMOBIAL Ha TXHI 3aIIUTH.

Jlo oueBuaHuX nepenar 3actocyBaHHs LI MoxxHa BiHecTH 3a0e3MeyeHHs pI3HOMAaHITHUMH
OCBITHIMH NpOTrpamMaMH, B SIKUX TEMIT HaBYaHHS Ta HaBYAJIBHHUM MiJIX1J ONTHMI30BaHO IS
notped KokHOro cy0’ekta HaByaHHA. LI, BpaxoBylO4M INCHXOJOTiIYHI XapaKTePUCTUKU
cy0’ekTa HaBYaHHSA, MOXKE 3HAWUTH Halkpamuil noTpiOHMM Temn 1 mopmii (KBaHTH)
HaBYaJIbHOI'O MaTepiaiy AJs ONTHMAIbHOTO 3aCBOEHHS OCBITHBHOI IIPOTPAMHU.
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5. BaxmuBum acnektom 3actocyBaHHs Il € 3a0e3rneueHHs SIKOCTI OCBITH, B TEPIIY YEpTy
IUCTaHIIMHKUX (OpM mepeaayi 3HaHb 3a JOTIOMOTOI0 TeXHOJIOTIi MPOKTOPYBAHHSA IIIIXOM
IHTEJIEKTYaIi30BaHOTO BiJICOKOHTPOJIIO TMPOIEAYp NepeAaBaHHs 3HaHb Ha 3aHATTAX |1
0COOJIMBO TECTOBOT'O KOHTPOJIIO 3aCBOEHHS HABUYAJIHHOTI'O MaTepiamy.

III. YMo0BH BIPOBA/IZKEeHHSI INTYYHOI'0 iHTeJIEKTY B rajIy3i OXOpPOHHM 3/10POB’sl YKpaiHu

Crpareris po3BUTKY IITYYHOTO 1HTEJEKTY B YKpaiHi nependadac BUKOHAHHS HU3KHU 3aXOJiB,
CTIPSIMOBAHUX HA ITJIBUIICHHS SIKOCTI Ta TPUBAIOCTI KUTTSA IPOMaJIsiH Y KpaiHu, 30Kkpema:

- (GopMyBaHHSl 3arajJlbHOIEPKABHOI E€JIEKTPOHHOI MIATGOPMU OXOPOHHM 3A0POB’S, IO
3abe3neuye 30epiraHHs, I[UIbOBE BHKOPHCTAHHS Ta 3aXHCT MEPCOHANBHUX JTaHHUX IIPO
3J10pOB’Sl TPOMAJISTH Ha MICIIEBOMY, PET10HAIIBHOMY Ta HAlllOHAaJIbHOMY PIBHSIX;

- YOPOB/DKEHHS TEJICKOMYHIKAIIMHUX, POOOTH30BAaHMX, ABTOHOMI3OBAaHHMX TEXHOJIOTIH MHpH
CTBOPEHHI MPOTPECHMBHUX CHUCTEM MEIUYHOI MIarHOCTHUKHA (BIPTyaJIbHUX KOHCYJIbTAHTIB
TOIIIO);

- 3actocyBaHHs HeuiTkux 1 HeWpomepekeBux CIIIIP ta CIIIIP Ha OCHOBI TEHETHYHHX
QITOPUTMIB 1 aHCAMOJIIB JIepeB U1 BCTAHOBJICHHS J1arHO31B MAIlI€HTIB;

- 3aCTOCYBaHHS HEHPOMEPEKEBUX TEXHOJOTIM [Js MOJENIOBaHHS Ta MPOTHO3YBaHHS
eI IeMiOJIOTIYHUX CUTYAITil.

IV. Puznku ta nodooBaHHs, NoB’A3aHi 3 BUKopucranus LI

BnpoBamxkenns I Oyne matu HeiimoBipHuii couiansuuii epext. ToMy € moboroBaHHS, 110,
XO04a INTYYHUH IHTEJIEKT 1 MpPUHECEe paJWKaIbHE MiIBUIICHHS €(PEKTUBHOCTI B PI3HHUX cdepax
KUTTETISIIBHOCTI, JUIsl 3BHUAWHUX JIIOJCH 3aCTOCYBaHHS BIAMOBITHUX TEXHOJIOTiM HECe 3arpo3y
0e3po0ITTS 1 Kap’epHOI HEBU3HAYEHOCTI, OCKUIBKM MAITUHHU 3aMiHIOBATUMYTh «IIOJICHKI» poOodYi
Micusa. Hampukman, Ha eneKTpoHHOMY MaiJaHuMKy Amazon apOiTpaxeM B3a€MHUX MpeTEH31N
MOKYNIIIB 1 MPOAABIIB TOBAapiB 3aiiMalOTHCSA MPOrpamMu-poOOTH. BOHM OmMpaIbOBYIOTH MOHA
60 MTH. TIpeTeH3ii 3a pik, 0 Maike B 3 pa3u OLIbIIE KUIBKOCTI BCIX MOJAHUX TO30BIB uepes
Tpamuiiiay cynoBy cucremy CIIIA.

Ha nymxy C. XokiHra, «aBTOMaTH3allisi MPUCKOPUTH 1 0€3 TOro 3poCTarouyy E€KOHOMIYHY
HEpIBHICTh y BCbOMY CBITI. [HTepHeT 1 mumardgopmu, 10 POONISTH 1€ MOXKIUBUM, J03BOJIAIOTH
HEBEJIMKUM TpylaMm JIoAed OTpUMYyBaTH BelIWYe3HI NMPUOYTKH MPH BUKOPUCTaHHI YK€ HEBEJIUKOT
KiIbKOCTI moMiyHMKiB. lle HemuHyde, 1€ mporpec, aje BiH TaKOX € COI[aJIbHO PYHHIBHUM»
[Hawking 2016].

MoxHa BBaXaTW PO3YMHHMH apryMEHTH MPUXHIBHHKIB mMoMmipHOTo BrpoBamkenHs LI Ta
pOGOTIB, SIKi TIPOMOHYIOTH CTPUMYBATH TEMITH TAKOTO BIPOBAKEHHS. MIMOBIpHO, TaKmX Ke 3MiH
CJIJT O4IKYBATH 1 B cepl OXOPOHH 37]0POB’s, X0ua JJIs HALIOI KpaiHU, MOXJIMBO, 1€ OyJe B YOMYCh
HaBiTh IIEPEBarolo 3 OIJsAy Ha cepilo3Hy npobieMy KaapoBOro JAedilUTy, BETUKY TEPUTOPIIO Ta
HU3bKY I'yCTOTY HaceJleHHS.

V. OcHoBHi TpyaHowmi BnpoBaxxeHnns 111 B oxoponi 310poB’st

Binbmiicts gOCTiHKEHB, IO MOPIBHIOIOTH €(PEKTUBHICTh MITYYHOTO 1HTEJIEKTY Ta KJIIHIIUCTIB,
HeBAJIiAHI, OCKIJIbKM TEepeBIpKH 3IiHCHIOIOTbCS Ha HEJOCTaTHbO BEIMKOMY Marepiaii abo
HAJXOJIATH 13 PI3HUX JKEPEL.

o cxiagHicTh MOXHA Oysl0 O MOJOJATH B €MOXY BIAKPUTOI CUCTEMU OXOPOHH 3]I0pOB’S.
CrpaBi, BIAKPUTI JaHi Ta BIIKPUTI METOIU OOOB’SI3KOBO NMPUBEPTATUMYTh BEJIMKY yBary sik HOBI
METOAM JIOCIIIKEHb.

[Ipore mepexin A0 BIAKPUTOI CHCTEMH OXOPOHM 3[0POB’SI MOXKE BUSBUTHCS CKJIAJHUM JJIs
HiANPUEMCTB, 10 PO3pOOISAIOTH MpOrpamMHe 3a0e3MeUeHHs A OXOPOHM 370POB’sl, IK OCHOBHUUN
O13Hec.
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HaiiGinpmni ckiIagHoNll BUKJIMKAE HEMOXKIMBICTH ideHTH(IKyBATH CTYHmiHb JaeTasgizamii
AiarHo3y B KOHKPETHUX KITIHIYHUX Bumaakax. [Ipu HeBenukiil meranizanii maToJorigHOro MpoLecy
epextuBHicTh Il MoOke BHSBUTHCS JOCTAaTHHOIO, ajle KOKHUA HOBUHM KPOK MOXKE CTaTU
karactpodiyaum. JlocmimkeHHs, o0 MOBIJOMIISIIOTh Tpo 3actocyBaHHs LI y kmiHiyHIN mpakTui,
00MEKEHI PETPOCIIEKTUBHUMH IJIAaHAMH Ta PO3MipaMu BUOIPKH.

Taki KOHCTPYKIIi MOTEHLIHHO BKJIIOYAIOTh XapaKTEPUCTHKHU AMCIEPCii, 3MIIIEHHS CIEKTPY,
iHIm koHpayHaepu. [HIIMMHU clTOBaMH, MOJENI PO3POOJISIOTHCS BIATOBIIHO 10 TIEBHOTO HaOOPYy
JaHWX, [I0 TPAKTUYHO HE TOBTOPIOIOTHCS B IHMMX HaOopax maHux. llepeoliHioBaHHS Ta
KamiOpyBaHHSI PI3HUX JIOCJHI/DKCHb TIIOBHHHI BHUKOHYBAaTHUCS JUISA aJamnTaiii IporpamMHOro
3a0e3neueHHs], a TAKOXK JUI BpaxyBaHHS KOJUBAHb JeMOTrpadiuHuX MOKA3HUKIB MAIli€HTIB.

Kpim Toro, icHye KOHCEHCYC IIOA0 HEOOXITHOCTI pO3pOOJCHHS CHeIialbHUX adalTHBHUX
QITOPUTMIB, IPU3HAUCHUX ISl TAPMOHI3aIlii JaHUX PI3HUX JOCIiIKEHb.

[IpoTucTaBieHHs IITYYHOT0 IHTEJIEKTY JIIKapsM — HaBps YU HallKpamuid crnocid BUPIIUTH
MUTAHHS TOPIBHIHHSA €()EKTUBHOCTI.

Huni nesxi mociimkeHHS MAXOAATh JO B3a€MOJIT JIIKapiB Ta aJTOPUTMIB SK IOETHAHHS
JIOACBKOTO Ta INTYYHOTO IHTENEKTY. MOXKIMBUM € 3iCTaBICHHS MAiarHO3iB MpPU MOHITOPHHTY
MATOJIOTIYHOTO TpOoIEeCy. AJle e MPaKTUYHO HEMOXKJIMBO B HeBiAkiIamHii menuiuHi. KpiMm Toro,
BKpall CKJIQJHUM BUSBISETHCS BU3HAYCHHS IMOPOTIB JUISl NMPHUUHSITTS PIlICHb. YTIM, HEyXWJIbHE
3pOCTaHHS TOYHOCTI JIarHOCTUKU 3a fgoromororo moayiiB LI mocTiiiHe 3MiHIOE CUTYAITiIO.

BBaxaroTp, mo peanbHi MoxkauBocTi LI Ha TenepinHiii 4ac MOKHA OLIHUTH TaKUM IMPOCTUM
MPaBWIIOM: «SIKIIIO 3BHYaliHA JIIOJIMHA MOKE BUKOHATH ySBHE 3aBJIaHHS 32 CEKYHIH, TO, IMOBIpHO,
MH MOXKEMO aBTOMAaTH3yBaty ii 3a gonomororo LI abo 3apa3, abo B HaAOIIKIOMY MaliOyTHHOMY»
[Ng 2016].

VI. lllTyyHuii inTesieKT i OioeTnka

ETvka mMTY4HOTO IHTENEKTY € YaCTHHOK €THKH TEXHOJIOTiH, MpU3HAueHOoi A poOOoTiB Ta
IHIIMX I[ITYYHUX IHTENEKTyadbHUX IiCTOT. BOHa moainseThcss HAa pOOOTOETHKY, IIO BHPILIye
MUTAHHS MOPAIBbHOI TMOBEIIHKM JIOJCH IpH TNPOEKTYBaHHI, KOHCTPYIOBAaHHI, BUKOPUCTAHHI Ta
JTIKyBaHHI IITY4YHO PO3YMHHUX ICTOT, 1 MAIIMHHY €TUKY, IO CTOCYEThCS MPOOJIIEMHU MOpPAIbHOI
MOBEAIHKM IITy4yHUX MopanbHux areHtiB (ILIMA). 3patHicTh poOOTIB O AaBTOHOMHMX i
3YMOBJIIOE TOTPeOy B €TUYHUX HOpPMaX, sIKi O BU3HAYAIM iXHIO TOBE/IIHKY.

P. Kano o3Hauye po0OoTa Ik MalllMHY 3 TphOMa SKOCTSMU:

- poOOT MOKe BiJUYBaTH CBOE CEPEOBHIIIE;
- po0OT Mae 3AaTHICTh ONpaIbOBYBATH 1H(HOpPMAILlilO, SIKY BIH BIUYBaE;
- po0boT opranizoBaHHil Tak, 00 AiSITH OE3MOCEPEHHO B CEPEOBHILII, 110 HOTO OTOYYE.

[lapagurma «mouyBail, aymaii, aiil» HallkpalmiMM 4YUHOM BiloOpaxae Te, sIK poOOTH
BIIPI3HSIOTHCS BiJl MOMEPEIHIX TEXHOIIOTIH, Takux ik HOyTOYK [Calo 2016].

«IIpaBa poOOTIB» — 1€ KOHIIEMIlisl, BIAMOBIAHO IO SKOI JIFOJM TOBUHHI MaTH MOpPaJIbHI
3000B’s13aHH ME€pe]] CBOIMU MalIMHAMU, MOAIOHI 10 MpaB JoauHu abo TBapuH. IIpaBa poboTiB —
30KpeMa MpaBo Ha ICHYBaHHS Ta BUKOHAHHS CBO€I BJIACHOI Micii — BapTO MOB’sA3aTHU 3 000B’I3KOM
poboTa CIyKHUTH JIFOJUHI, TOAIOHO O MO€IHAHHS MpPaB JIOAWHU 3 00OB’SI3KaMU JIIOAWHHU Tepen
cycniabcTBOM. Lli mpaBa MOXyTh BKJIIOYATH IMpaBO Ha KUTTS Ta cBOOONY, CBOOOAY NYMKH Ta
BHCJIOBIIIOBaHb, @ TAKOXK PIBHICTh NEpe] 3aKOHOM.

€Bporneicbkuil mapiaMeHT y3iB J0 pO3MIAly MpoekT Pesomromii mpo mpaBoOBUM cTaTyc
POOOTIB SIK «€JIEKTPOHHOT 0COOUCTOCTI» («EIIEKTPOHHOI 0COOM»).

[Ipoextom Pe3omroriii 3anmporoHOBaHO MOKJIACTH OCHOBHY BiJIMOBIAAIbHICT HA BUPOOHHUKA Ta
3000B’s13aTH BUPOOHUKIB 1 BIACHUKIB poOOTIB MaTu cTpaxyBaHHs. IIpoTe BiH Takox mepeadavae
PO3MOALT BIAMOBIAAIBHOCTI MK BUPOOHUKOM 1 BJIACHHKOM, 3aJ€XHO Bia curyari. JlokymeHT
TaKOXX Iependadae HaAiIeHHs poOOTIB CTATyCOM «EJIEKTPOHHUX OCOOHMCTOCTEH», SKI MaloTh
cnerrdivHi MpaBa i 000B’A3KH.

Pe3ounroniiss BCTAaHOBIIIOE 3arajibHi €TUYHI MPUHIUIHN PO3BUTKY POOOTOTEXHIKM Ta MITYYHOI'O
IHTEJIEKTY JJIi BUKOPUCTAHHS B TPOMAISHCHKOMY CYCIIJIBCTBI, SIKI MyCSITh OyTH BpaxoBaHi IpHU
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COIIAIBHOMY, €KOJIOTIYHOMY BIUIMBI Ta BIUIMBI POOOTOTEXHIKM Ha 3J0POB’s Jiojed 1 mMorium O
3a0e3MeUnTH BiIMOBIIHICTD il pOOOTIB MPAaBOBUM, ETUYHHM CTaHIApTaM 1 CTaHIapTaM Oe3MeKu.

Ile crocyerbcs Hacammepesn NUTaHb Oe3meku. Pesomronis mependadae 3000B’s3aHHS IS
pPO3pOOHUKIB poOOTIB iHTErpyBaTH B MeXaHi3M aBapiliHMi BMMHKa4 i3 MeT0I0 iX MHUTTEBOIO
BiIK/IIOYeHHsI B HAA3BUYAHHMX cUTyamisix. Y 1miioMmy Pesonmoris Mae Ha MeTI BPETY/IIOBATH
MIPABOBE CTAHOBHIIE POOOTIB Y JIFOJICBKOMY CYCITUIBCTBI, ISl 4OTO MPOIIOHYETHCS:

1. CrBopuTH crneniagbHe €BponeichKe areHTCTBO 3 POOOTOTEXHIKHU Ta IITYYHOTO 1HTEIICKTY.

2. Hapatu HOpMaTHBHE 03HAUYEHHS «PO3YMHOMY aBTOHOMHOMY pOOOTY».

3. Po3pobutn cucremy peectpailii HAMOUTBIT TPOCYHYTUX POOOTIB Pa3oM i3 CHCTEMOIO iX
knacudikamii. 3000B’s13aTH po3pOoOHUKIB POOOTIB HalaBaTH TapaHTii BiACYTHOCTI PHU3HMKY
OTPUMAaHHS TpaBM a00 IIKOJH BiJ poOOTIB.

4. Po3poOuTH HOBY CTPYKTYpPY 3BITiB Ul KOMIaHii, M0 MOTPeOYyIOTh POOOTIB, MPO BILIHB
POOOTOTEXHIKM Ta IITYYHOTO IHTEJIIEKTY Ha €KOHOMIYHI pe3yibTath Komriadiii [KaTkoBa
2016].

Y  npodeciiiHOMy  CHIBTOBAapUCTBI ~ aKTHBHO  OOTOBOPIOIOTH  CTBOPEHHS  MEpIIOi
JeTIeHTpaTi30BaHoi aBTOHOMHOT opranizaiii (Decentralized Autonomous Organizations, DAO) — o
CyTl eJNeKTpOHHOI ropuandHoi ocobu. [lpuumHa Takoi yBarm OueBMIHA: 1€ OAHA 3 TMEPIINX
KOMIIaHii, KepOBaHa 3a JOMOMOTOI0 PO3YMHHX KOHTPAKTIB (smart contracts), siki BAKOHYIOTbCSI 0e3
TpPaAULIIHHUX OPraHiB Ha 3pa30K T'eHEePATbHOTO AUPEKTOpa UM Pau AUPEKTOPIB.

Hanpuknan, DAO ¢yHKIiIOHYE 3a JOITOMOTOI0 KOHTPAKTY-IIPOTPaMH, L0 PETyYIOE MPHIOM
KpPUIITOBAIIIOTH, SIKA BUKOPUCTOBYETbCS A (PIHAHCYBAaHHSA Ta AiSUIBHOCTI Oprasizaiii, a Takox
KOHBEPTAIII0 TPUHHATOI KPUNTOBAIIOTH B TOKEHM (aHAJOr aKMii y TpaaumiiHIA KOMITaHii)
[BamkeBuu 2017].

3amicTb pe3oMe. BripoBa/pKeHHSI CHCTEM MITYYHOTO IHTEJNEKTY B MEIHMIIMHI CHPABEIINBO
BBXKAIOTH OJIHUM 3 HaWBaXUIMBIIIKUX TPEHAIB PO3BUTKY MEAMIMHU. BigbIl TOro, 3a IITyYHUM
IHTEJIGKTOM MaiOyTHE 1 BOHO HACTAa€ BXKE ChOTOJHI. TEXHOJIOTi] MITYYHOTO IHTEICKTY ITOKOPIHHO
3MIHIOIOTh YCIO CUCTEMY OXOPOHU 3/I0POB’sl, CTBOPIOIOYHM MPUHIIMIIOBO HOBY ILUTaT(HOPMY PaHHbBOI
Ta AudepeHmiaabHol JIarHOCTHKH 3aXBOPIOBAaHb, 3a0€3MEUyI0UH pealIbHy IePCOHAITI3AIlII0 HAJaHHS
MEAMYHOI JOTIOMOTH, OyIyIoud TEOpiro peadimiTalii XBOpUX Ta peKpearii JOBKLLIA. 3MIHIOETHCS
CTpaTerisi MOIIyKYy HOBUX JIKApChKUX 3ac00iB, CYTTEBO IMiJIBUIIYETHCS SKICTh MOCIYT OXOPOHH
310pPOB’s.

I'enepanbuuii  gupextop BceecBiTHROT opranizaiii oxoponu 31mopoB’s (BOO3) Tenpoc
Anxanom I'ebpeecyc (Tedros Adhanom Ghebreyesus) Bin3HauuB, 110, «IK 1 BCI HOBI TEXHOJIOTI,
IITYYHUH IHTENEKT MOXe OyTH BUKOPHCTAHUN HENpPaBUIBHO 1 3aBJATH IWIKOJAM Malli€eHTam». Y
yepBHi 2021 poxy BOO3 Bkazana Ha MOJIJIMBI HEraTUBHI HACHiJAKM 3aCTOCYBAHHS IITYYHOI'O
IHTEJIEKTY B MEIUIIMHI, SKIIO B OCHOBI MOro po3poOKH, pO3rOPTaHHS 1 3aCTOCYBaHHsS HE OynyTh
JeKaTH €TUYHI MPUHIUIM 1 3aXHCT MpaB TOAUHH. TOMy MHTaHHA, SK BHKOPHUCTOBYBAaTH BCi
MOXJIMBOCTI HOBITHIX TEXHOJOTIA 1 SIK HE HAIIKOJUTH IHTEpecaM JIIOJeH, 3aIHIIA€ThCs
akTyanbHUM. Lle rio0anbHe 3aBIaHHS MOKJIAAE€THCS HA HAYKOBIB, (DaxXiBIIB 3 OXOPOHH 3/I0POB’4,
a TaKOX YyCIX, KOMY He Oaiiayxe MaiilOyTHE JII0/ICTBA.

Pama3saHos C. K.
o po3niny «Berym»

HoBa mMozenb cBITOBOi €KOHOMIKHM MYCHUTBH BIJNOBIATH II'SITH IMIIEpaTUBAM — COIllabHIN
CIpaBeIIMBOCTI, TApMOHIiiHIN riobanizanii, 30epexxenHto criiikocti 6iochepu 3emi, cTabiIbHOCTI
(1HaHCOBOI CHCTEMHU 1 KOHBEPr€HTHOMY PO3BHUTKY €KOHOMIKH, (POPMOBaHYy 1 KEPOBAHY PO3YMHUM
CBITOBHUM YPSIIOM.

Taka Tpancdopmariis moBUHHA 3a0e3MeuyBaTH MOKIIMBICTD MIPAKTUYHOI peanizalii HOOMAXOAY
70 pPOB’sI3aHHS 3aBAaHHA (POPMYBaHHS I1HIUBITYaJbHOT 1 T'POMAJICBKOI CBIIOMOCTI Yy paMKax
(hopMyBaHHS TPUHIIUTIOBO HOBOTO, IO HE 3BOAWTHCA TUIBKA J0 TPUOYTKY 1 KamiTamizalii,
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HOOTapMOHIMHOTO 00pa3y CBITy — TMPOIIECIB, SKI BiOYBAIOTHCS B €IMHOMY HOOTEXHOJIOTTYHOMY
MPOCTOP1 PO3BUTKY.

CyTth mporecy mepexofy COLiyMy B IHAYCTpPIaJIbHOTO CYCHIIbCTBA 1O 1H(QOpMaLiHOIO
(MOCTIHAYCTPIAIBHOTO) CYCHUIbCTBA 1 Bl HBOTO JI0O CYCIUIBCTBA, 3aCHOBAHOTO HAa 3HAHHI
(KOTHITUBHOMY), MOJsira€ He Juile B IIoOanpHId 1H(OpMaTH3alii yciX CTOpIH JIHOACHKOI
KHUTTETSUTLHOCTI 1 TOCUIICHHI 3HAYCHHS KOTHITUBHUX YMHHHUKIB, aJie 1 B TOMY, IO 3 SIBJISTFOTHCS SIKICHO
HOBI XapaKTEepUCTUKH IIPOLIECY IPEAMETHUX TPAHCAKLIN: «mamepisny — «enepeiay — «ingopmayiay
— (3HAHHAY.

[HakIe KaKy4dHu, Mae Miclie Iepexia 10 HOOIMITIepaTHBIB EKOHOMIYHUX OCHOB JKUTTEIISUTBHOCTI 1
PO3BUTKY iCHYIOUOI LUBLTi3alii, a OTKe i BiAMOBigHE HepedopMaTyBaHHS MEXaHI3MiB YIPABIIHHA
pi3HUMH (€KOHOMIYHHUMH, HAYKOBO-TEXHIYHUMH 1 TOMY MOAIOHE) acleKTaMu MPEeIMETHOI JTiSUTbHOCTI
YJICHIB COLiyMY SIK HaJOyI0BH HaJl IPUPOTHO-TEXHIYHUMH MPOLIECAMHU.

TakuM 4YHMHOM, TpOrpec COIIyMYy BH3HAUYAETHCSA COMIAIbHO-CKOHOMIYHOK e()EKTHBHICTIO
MPOIIECy TEPETBOPEHbh Yy TEXHONPHUPOIHOMY CEPEIOBHUINI: Marepii — Ha CHEepriro, eHeprii — Ha
iHopMariro, iHpopMallii — B 3HAHHS, a 3HaHb — Y MEPETBOPEHY MATEPIr0 1 SHEPTIiI0 3 JOCITHEHHIM
HOBOI SIKOCTI JIFOJICHKOT CBIZIOMOCTI, IiCJISE YOTO TPOIIEC MTOBTOPIOETHCSI.

IIpu 11bOMy 3HMKEHHSI YBaru J10 T'yMaHITapHOI CKJIaJ0BOI KUTTENISUIBHOCTI COLILYMY PO3pHBAE
nporiec GopMyBaHHS TapMOHIHHOT HOOPEATBHOCTI.

Y 1mux yMoBax TOJOBHHMM 3aBJIaHHSAM Iepexoay uepe3 iHopMaliifHe CyCHUIBCTBO JI0
CYCIIUIbCTBA, TPYHTOBAaHOTO Ha 3HaHHI (KOTHITUBHOMY), € HE PO3BUTOK TEXHIYHHMX AacCIIeKTiB
iHpOpMaIlifHO-KOMYHIKALIHHUX ~ TPOIECiB  SK YaCTHHH HAyKOBO-TEXHIYHOrO Mporpecy, a
caMmopealtizaimisi JIIOAWHU K YacTUHH (OCHOBM) KOHBEPI€HTHOI CHUIBHOCTI — «comiym» +
«TEXHOIIPUPOIHE CEPEIOBULLIEY.

3BIJICH iHWUULL XAPAKMeED eKOHOMIYHO20 PO3GUMK) IH0OCMEA: HEe MOJICTIh «XHKAK — KEPTBa» a00
«BUPOOHUIITBO — CIIOKUBAHHS (PECypcCiB)», a MOJEIb KOTHITUBHOI 1HTENEKTyali3alii eKOHOMIYHOTO
MEXaHi3My PO3BUTKY COILyMy Yy B3a€MO3B’SI3Ky 3 TEXHONPHPOIHOW CEPEIOBHIIEM, y TOMY YHCII
000B’3KOBUI JOMIHYBaJIbHUM PO3BUTOK I'yMaHITAPHOI HOOCKJIA/I0BOL.

HIryuynnii intenekt (L) — HaykoBi 3HAHHS 1 TEXHOJIOTISI CTBOPEHHS IHTEIEKTYyaJbHUX
MalIHH, IPOrpaM, CEpBiCiB, 10AATKIB Toulo. BiH ga€ MOXIUBICTh TEXHIlll BUKOHYBAaTH (PYHKIIII,
SIK1 BBOKAIOTHCSI IPEPOTATHBOIO JIFOTUHH.

P03BUTOK IITY4YHOrO IHTENEKTY BIUIMBAE HAa KYJIbTYpHY CaMOOYTHICTb 1 Pi3HOMAaHITHICTb
KynbTyp. LI 37aTHHN MO3UTUBHO BIUIMBATHU HA 1HAYCTPIIO KYJIBTYPH I TBOPYOCTI, aje, 3 1HIIOTO
00Ky, MOXe CTaTH YNHHUKOM KOHIIEHTpAILlil BAPOOHHUIITBA KYJbTYPHOTO KOHTEHTY, JaHUX 1, OTXKE,
JOXOMIB y pyKax Jayxke OOMEKEHOTO Kpyra YYacHHKIB PHUHKY, IO TOTEHIIHHO HETaTUBHO
BiJli0’€TbCS Ha PI3HOMAHITHOCTI (hOpPM KyJIbTYPHOTO CaMOBHMPaKE€HHS W 3a0e3MeueHH] MPUHIUITY
PIBHOCTI.

Ha nymxy Tom-MeHeIkepiB MpPOBIIHMX TPaBIiB CBITOBOIO PHHKY, y HalOmmwkui poxu IIII
CTaHe HallKpallluM 1HCTPYMEHTOM JUIsl IPOCYBaHHS Ta PO3BUTKY MPOJYKTIB 1 MOCIYT. 3a JaHUMU
a”ajmiTHuHOro MojemoBanHs, LI Moke 3a0e3meunTy HOAATKOBUI BHECOK Yy LIOpiYHE 3POCTAHHS
BBII Ha 1,2 % npotsroM sk MiHIMYM HACTymHOTO necstupiuds. Y mijomy, mo 2030 poxy LHI
MOJKe 3a0€3MEeUUTH JI0JaTKOBY IN100aJbHY €KOHOMIYHY aKTHBHICTh Yy po3Mmipi 13 TpaH monapis,
10 3YMOBHTH 30UIBIIEHHS HOr0 3arajJlbHOr0 BHECKY B YC1 raiy31Mopsij 13 yIpOBaKEHHSIM 1HILIUX
nepeTBoproBanbHUX TexHojorid. Cranom Ha cporoani HII BHocuth y cBitoBuit BBII 1 Tpnu
JoJapiB. AHAMITUKU TaKOX MPUITYCKAaIOTh, 10 061au3bko 70 % KoMmmaHiil B yChbOMY CBITI NPUHMYTh
npunaiiMai ogHy Gopmy LI 10 2030 poky B paMkax MaciiTaOyBaHHS CBO€i JiSUIBHOCTI, @ 3HaYHA
YacTHMHA BEJIUKUX MIANPUEMCTB OyJ€ BHKOPUCTOBYBATH IMOBHUM CHEKTP HasIBHUX 1HHOBAIlIN
JJIS1 TIOCWJICHHS IIFOUMUX HANPsIMiB Oi3HECY.

Croromni € mpobiemu, mo crpuMyiotb po3BuTok LI B Ykpaini. Ile BimcyTHICTH 4iTKOL
crpaterii po3Butrky I, BiT4u3HsAHOT 1H(pPACTPyKTypu s #oro poboTtH, cralka
noiHdopmoBaHicTh Oi3HEeCY Mpo (PpyHIaMeHTaTbHI HayKoBl1 po3poOku B chepi LI, HemocTaTHiN
st BopoBa/pkeHHs: I piBens mmdposizaiii koMmIaHiid, BiJICYTHICTh Halaro/KeHOI Ha
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BHUCOKOMY PiBHI POOOTH 3 JAaHUMH, a TAKOX HEMPABWIHLHE PO3YMIHHS KEPIBHUIITBOM KOMIIAHIN
MEeBHUX acleKTiB ynpoBapkeHHs 1.

3arasnioM, ypsiJJOBUM CTPYKTypaM HEOOX1HO ONEpaTHBHO NpUIMATH pillleHHs, sIKi AaTyTh iM
3MOTY WTH B HOTY 3 miporiecamu y cdepi LI 1 BmmmBaru Ha eBomrorito TexHosorii I.

Jo po3ainy 1. «[lapagurma»

[lepexin n0 mnepenoBux HUQPPOBHUX, IHTEICKTYaIbHUX BHPOOHUYMX TEXHOJIOTIH, [0
POOOTH30BAaHUX Ta MEXaHOTPOITHUX CHCTEM, IHAYCTpiaJbHUX IHTEPHET-PEUei, 10 HOBUX MaTepiaiB
i crmoco6iB KOHCTPYIOBaHHsI, CTBOPEHHSI CHCTeM OOpOOKHM BEIUKHX 00’€MIB JaHUX, MAIIMHHOTO
HABYaHHS W MITYYHOTO IHTEJIEKTY B IIIJIOMY € HaBaXJIMBIIIMMU TIpoOsieMamu B enoxy [amyctpii 4.0
Ta 5.0.

Hawm cporomui mmist crifikoro i 0Oe3MeYHOr0 PO3BUTKY MOTPIOHI M Ba)kiIMBI HOBI HAyKOBI
JOCITIJDKEHHS, 1HTEJICKTyallbHI, 1H(GOpMAaIliifHi, 1HHOBAIIHI TEXHOJOTii Ta CHCTEMH, 30KpeMa
CHCTEMH 1 TEXHOJIOTIi IITYYHOTO iHTETIeKTY.

Y cydacHoMy HecTaOiibHOMY CBiTi HaykoBuid Hampsm Il Mae rpyHTyBatucs Ha
(byHIaMEHTAIBHUX 1 CHCTEMHUX MUKIMCHUIUTIHAPHUX HAYKOBHX PO3POOKaX Ta METOJOJIOTIfX, 3
ypaxyBaHHAM Oaratbox HOBuX BHKIMKIB. Cuctemu Ul € HemiHINHUMY, CKIQAHUMH 1 TAKUMH, 110
po3BuBarOThcA. Tomy Hame o3HaueHHs LI, mpuaumnm it kpurepii cunresy cucrem LI 6araro B
YOMY CIIMPArOThCS HAa CydacHi (pyHJaMEHTalbHI Ta 1HINI JOCTIKEHHS, € YTOYHIOBAILHUMHU Ta
nepcrneKTUBHUMHU. TexHosorii Ta cuctemu mrydHoro iHtenekty (CLUI) morpiObHO mpoektyBath i
KOHCTPYIOBaTH Ha 0a3l TakuX MiJICUCTEM 1 KOMIIOHEHTIB: HAyKOBI OCHOBH, (pyHIAaMeHTaIbHI
JOCIIUKeHHST Ta MaTteMmatuuHe 3abesmedyenHs (M3); TexHiyHe (amapaTtHe) 1 TEXHOJOTIYHE
3abe3neueHHs (T3); cucremu, mnatdopmu i iHCTpyMeHTapiid mporpamuoro 3abesneueHHs (113);
COIliaIbHO-TYMaHiTapHe (MOpaJbHO-ETUYHE, KYJIbTYPHO-OCBITHE, (inocodcbke il mpaBoBe)
3abe3neuenns (CIill3).

MU — Cyd4acHUKHM 3MiHH MapajurMy PO3BUTKY HAYKHU: BiJl By3bKOCHEIiaJIi30BAaHOTO 3HAHHSA i
rajqy3eBoi €KOHOMIKM JO 3JIMTTA HAayK 1 KOHBepreHiii TexHonorii. ChOoroaHi BUHHK HOBUI
HAYKOBO-TEXHOJIOTIYHAN YKJIaJ, 3aCHOBAaHMW Ha IHTerpamii: HaHO-, 0io0-, iH(pOpMaIiiHUX,
KorHITUBHEX 1 coniorymanitapaux (HBIK @ CI') Hayk i Texnosoriii. Biqznaunmo, 1mo ctpaTteriqyaa
mera HBIK@® CI'-koHBepreHuii — 1€ CTBOPEHHS AHTPONIOMOP(QHHUX TEXHIYHUX CHUCTEM,
KOHCTPYKLIHHO MOIIOHUX JI0 CTBOPIOBAHUX JKUBOIO MPUPOIOI0 (ITPHUHLIUIT IPUPOAOIOAIOHOCTI»).

OTXe, TOJOBHHUM HayKOBO-TEXHOJIOTIYHUM pyuIiiiHuM ¢akropom B XXI cromiTti Oyze
PO3BUTOK TaKWX HAATEXHOJOTIH: IITY4HOTO IHTENEKTY, HAHOTEXHOJOriH, O10TEeXHOIOTIH,
ME1aTeXHOJIOT1M, KOTHITUBHUX TEXHOJIOTIN 1 COLIOTYMaHITAPHUX TEXHOJIOT1H. Buiblll KOHKpETHO,
e - cy4acHuil po3BuTOK iHHOBauiiiHUX TexHojorii «HBUK ® CI'». Tomy noTpiOHO Bif3HAYUTH
BayKJIMBiCTh BpaxyBaHHs npuniuny 12K?+CT, To6T0: iHTeTeKTyanisallis, iHTerpalis, KOHBEpreHIlis,
KOEBOJIIOIIIS ¥ COLIaIbHO-TYMaHITapH1 TEXHOJIOT1].

BaxuBuM 1 HEOOXIJHUM € OOJIIK Cy4acHUX MPUHIUIIB MPOEKTYBAHHS CTiiiKoi Ta Ge3meyHoi
CLII 1 BupimeHHs npoOieMH TapMOHi3alli MK JBOMa CBITaMU: PEAJBHOTO 1 BIPTYaJIbHOTO,
0c00JIMBO MpH IX TapMOHIUHIN T10puan3arii.

Jo minpo3ainy 2.2. «OCHOBHI HANPSIMU 10C/Ii’KeHb IITYYHOI'0 iHTeJIeKTY»

Binmomo, mo mpHpoOAHUN IHTENEKT € 3acO000M OIHKHU MisNTBHOCTI CBIJIOMOCTI JIOAWHH, a
€BOJIIOLIII0 CBIJOMOCTI yKpaiHCbKI HayKOBIIl BXe 3/aTHI (opmanizyBaTu MareMaTH4HO. ToOTO
HEOOXITHUM KPOKOM Yy CTBOPEHHI IITYYHOTO IHTEJIEKTY € CTBOPEHHS IITYYHOI CBIZIOMOCTI, sIKa
KOHTPOJTIOE TIPOIIeC MPUIHSATTS PIllICHb Y PO3B’S3aHHI TOCTABICHUX 3aB/aHb, 3TIIHO 3 OTPUMAHUM
JIOCBIZIOM Ta 3aKOHAaMHU W MpaBUIIAMHU KUTTEAISUTBHOCTI JIIOAMHU, 30KpeMa JTyXOBHO-MOPaJIbHUMHU
IIHHOCTSIMM JIFOJICTBA.

TexHomorii Ta CUCTEMM IITYYHOTO IHTENEKTY CJiJl MPOEKTYBAaTH 1 KOHCTPYIOBaTH Ha 0asi
TaKMX MIJCUCTEM 1 KOMIIOHEHT: HAYKOBI OCHOBHU, (DyHIaMEHTaJbHI JOCHIKEHHS] Ta MaTeMaTH4HE
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3a0e3nedyeHHs; TEXHIUYHE (amapaTHe) 1 TEXHOJIOTIYHE 3a0e3MedyeHHs; CHCTeMH, IaThopMu i
IHCTpyMeHTapiil mporpamMHOro 3a0e3leueHHs; COLiaJbHO-TYMaHiTapHe (KyJIbTypHO-MOpPaJIbHO-
eTndHe, pinocodcbke 1 IpaBoBe) 3a0€3MEUEHHS.

VY pamkax po3poOku 3arajibHOi TeOopii MITYYHOTO IHTEJIEKTY IIPOMOHYETHCS CTBOPHUTHU
yHi(ikoBaHy KoHIeniito 6a3 3Hanb (b3), ska 3maTHa 00’enHyBaTH iH(OpPMAIliIO 3a MPUHIIUIIAMH
pensmiianx, iepapxiganx 6a3 ganux (bJ1) 13 3aMy4eHHsIM 101aTKOBUX, OB CKIAIHUX MTPHHIIHITIB
3B’SI3KYy MDK JaHUMU (HampWKIad, «3BOPOTHHM 3B’S30K») 1 NPUHLMIK BigOOpY MaHHX 3
BiIOOpaKCHHSM TPUYMHHO-HACHIIKOBUX 3B’S3KiB. BaKIMBUM € THTaHHS PO3POOKM KOHIICTIIii
O3HAaK 3HaHb (32 aHAJIIOTOM O3HAK JIaHUX).

[IpakTnuHe 3HAa4YeHHS Yy HAYKOBIM, TEXHIYHIA Ta TEXHOJIOTIUHIA cdepax: po3podka
3arajibHOHAI[IOHABHUX aBTOMATH30BaHUX 0a3 3HAHb 3a Taly3sIMH HAYKH 1 TEXHIKU (HAIPUKIIAI,
0a3u 3HaHb MaTEeMATUYHUX MOJEJCH 1 BIAMOBIIHUX aJTOPUTMIB) i BIIMTOBIAHAX aBTOMATU30BAHUX
CUCTEM JUIsI IPUUHATTS PIlICHb; PO3POOKA AJTOPUTMIB MOLIYKY aHAJIOr y piHONpo@iibHUX
0a3ax 3HAaHb /IS TeHepallii HOBUX 3HAHb.

PesynpTaToM Takoro CTpyKTypyBaHHsI i aBTOMAaTW3allii MOBHHEH CTaTU e(EeKT MiJACHICHHS
PO3BHUTKY HAYKH, TEXHIKH 1 BUPOOHHUIITBA.

o pozainy 3. «Mera i 3aBnannsa Crparerii po3BUTKY IITYYHOI0 IHTEJIEKTY B YKpaiHi»

Mema Cmpamezii po3eumkKy wimy4Ho2o inmenekmy 6 YKpaini — 3a0e3MeUCHHS
MIPUCKOPEHOTO PO3BHUTKY IITYYHOTO IHTENEKTY B YKpaiHi, CTIHKOro i OE3MeYHOro pPO3BHTKY
VYkpainu, 3a0e3neueHHs LIMPOKOro IMPOBEACHHS HAYKOBUX 1 (DyHIAMEHTaJIbHHUX JAOCIHIIKEHb B
o0yacTi IITYYHOTO IHTENEKTY, MIiJBUINEHHS JOCTYIMHOCTI iHopMamii Ta KOMIT IOTEPHO-
KOMYHIKallIHHUX pecypciB AJisi KOPHCTYBauiB, a TaKOX 3a0e3NeueHHs] BJOCKOHAJICHHS CHUCTEMH
IJTOTOBKY CIICIialli30BaHUX KaJIPiB y ik cdepi.

Ocnoeni npunyunu pO3BUTKY Ta BUKOPUCTAHHS TEXHOJIOTIH 1 CUCTEM IUTYYHOIO 1HTEJIEKTY,
JOTPUMaHHS SIKUX € 00O0B’SI3KOBUM is peamizauii Cmpamezii’ po36umky wmyu4Ho2o iHmeneKkmy 6
Vkpaini:

- HII mycutb OyTH KOPUCHUM /IS TIH0OCH18A, CTIPUSIFOUN HOTO 1HKIIIO3UBHOMY POCTY, CTIHKOMY
PO3BUTKY Ta 10OPOOYTY;

- cucremu LI po3poOysArOTECS Ta BUKOPHUCTOBYIOTHCS JIMINE 32 YMOBH JOTPUMaHHS
BEPXOBEHCTBA Mpaea, 3aCaJHUYMX TpaB i CBOOOJ JIIOJUHM Ta JAEMOKPAaTHYHUX LIHHOCTEH,
peaiizallisl SIKHUX Mae€ 3a0e3MedyyBaTucs BIANOBIAHMMM TapaHTIIMU — 30KpEMa MOKIIUBICTIO
0e3MeperKkoIHOro BTpY4YaHHs JIIOJIMHH y mpouec pyHkiionyBanns cucremu LI 3axuct npas
1 cBoOoJ NonuMHU Tependadae 3a0e3ledyeHHs] MpaBa Ha MpaLio 1 HaJaHHS TpoMajJsHaM
MO>KJIMBOCTI OTPUMYBAaTH 3HaHHS 1 HaOyBaTM HABMYOK Ui YCHIIIHOI ajanTamii 10 yMOB
u(poBOi EKOHOMIKH;

- 3a0e3NeyeHHs npo3opocmi Ta BiANOBIJAIBHOTO PO3KPHUTTA iH(opmarii mpo cuctemu 11,
3pO3yMUIICTE POOOTH IUTYYHOTO I1HTEJNEKTY 1 MPOIECY JOCATHEHHS HUM pe3yJbTaTiB,
HEIMCKPUMIHALIHHUM JOCTYN KOPHCTYBauiB MPOJYKTIB, SKI CTBOPEHI 3 BUKOPUCTAHHAM
TEXHOJIOTIM IUTYYHOrO I1HTENIEKTY, A0 1H¢opMalii Mpo 3acTOCOBYBaHI B LHX MPOIYKTax
JITOPUTMIB POOOTH IITYYHOTO 1HTEJIEKTY;

- cucremu UII noBuHHI (yHKUIOHYBaTH HaIIHHO Ta 6e3neuHo TPOTATOM YCHOTO CBOTO
KHUTTEBOTO IMKIY, a OIIHIOBaHHS Ta YOPaBIiHHA MOTEHI[IMHUMHU pU3MKAMU Mae
3IIACHIOBATUCS MOCTIHHO, HEIONMYCTHUMHUM € BUKOPHCTAHHS IUTYYHOTO 1HTEJEKTY 3 METOIO
YMHUCHOTO 3aMOIISTHHS IKOIA TPOMaJITHAM 1 FOPUINYHUM 0co0aM;

- 3a0e3MeUYCHHS] MEeXHOI02IYH020 cyeepeHimemy, TOOTO HEOOXiTHOTO PIBHS CAMOCTIHHOCTI,
30KpeMa 3a JIOTIOMOTOI0 TIEPEBaKHOTO BUKOPUCTAHHS BITYM3HSIHHUX TEXHOJOTIH MITYYHOTO
IHTENIEKTY 1 TEXHOJIOTIYHUX pIillIeHb, PO3POOJIEHUX HAa BITUYM3HSIHUX TEXHOJIOTISX IITYYHOTO
IHTEJIEKTY;

- 3a0e3neyeHHs yinichocmi IHHOBAUINHO20 UUKAY, TOOTO TICHOI B3a€MOMIl HAYKOBHX
JOCITIJKEHB 1 PO3pO0O0K y chepi MTYydHOTO IHTENEKTY 3 PEATbHUM CEKTOPOM €KOHOMIKH;
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- 3aificHEeHHs ¥ amanTamis B MPIOPUTETHOMY TOPSAKY 3aXOiB, CIPIMOBAaHUX Ha peani3alliiio
oeprrcagHol noaimuKku B HAYKOBO-TEXHIUHIN Ta IHIIKX cepax;

- PO3BHUTOK PUHKOGUX GIOHOCUH 1 HETIPUITYyCTHUMICTh Mii, CIHPSIMOBAHMX Ha OOMEXKEHHS
KOHKYPEHIIi{ M)k OpraHi3alisiMi, 110 MPOBaATh AisUIbHICTH Yy chepi LI

3acTepeeHHs, SKI BapTO BPaXxoOBYBAaTH i 4ac po3poOku Crparterii po3BUTKY IITYYHOT'O
IHTEJIEKTY B YKpaiHi:

1. KitouoBuM perynsiTopoM Ta iHinmiaTopoM BrpoBakeHHs Crparerii poO3BHTKY MITYYHOTO
1HTeNeKTy B YKpaiHi mMae OyTH nep:kaBa, ajie 3a/jis YCIIIHOI IMIIEMEHTalli HeoOXiaHa
Koiabopallis 3 po3poOHHKAMU, OI3HECOM, TOCIITHUIIBKAMU IIEHTpAaMHU, OOMIH JOCBiIOM Ta
YTBOPEHHS MapTHEPCHKOI Mepeki 3 1HO3eMHUMM napTHepamu. lle 103BoiaMTh BOgHOYAC
YHUKHYTH 3aiiBOT MOHOTIOJII3a11i1 TOBHOBAYXEHb Ta PO3BAHTAXHUTHU JICP’KAaBHI OpPraHH.

2. Y KOHTEKCTI BXO/PKEHHSI YKpaiHU B €BPOIEHCHKY CIUIBHOTY, I/l Yac YIPOBAIKEHHs CUCTEM
MOHITOPUHTY 4yTiMBOi iH(opmarii Ha ocHoBi IIII, 30kpemMa mOM0 3M0pPOB’s, CIIiJ
ypaxoByBaTH cHeUU(DIKy €BPONEHCHKOIO CTABJICHHS 10 MEPCOHAIBHUX JaHUX I'POMAJSH.
Pazom 3 THM, MenuiMHA, IarHOCTYBaHHS CUMITOMIB Takux xBopoO, sk COVID-19, €
NEepCHEeKTUBHUM HanpsMoM yrpoBapkeHHs 111

3. HasBai B YKpaiHi aepkaBHI MporpaMu Ta 3aKOHOJABYi JIOKYMEHTH HE J0 KiHIS PO3pPOOHIIH
napagurmainpHe OaueHHs po3BUTKy IIII, sike Bkmroyano O Taki KOMIOHEHTH, SIK: YiTKe
pO3yMiHHS MeTH i MacmTabiB TeXHOJOTiuHOi TpaHc(opmalii B CBIiTi; BH3HAYCHHS MICIII
Ykpainu B 17100aTbHOMY PO3IOAUTI BUPOOHHUITBA 1HHOBAIIM Ta MPAKTUYHUX MEXaHI3MIB
TOCSITHEHHS IIHOTO MICIIS.

4. Tlopsin i3 TuM, o YKpaiHa Mae MOTeHIal cratu XxaboMm i IT-kommaHii 3 mocTpaastHCbKOTO
npocropy (10 3acBiq4uB MpHKiIaa Mirpamii ¢axisiis 3 bimopyci B 2020 porti), TaKoX CIIiJT
BHU3HATH, IO YKpAiHChKI (axiBI[l 3aisHI IepIl 3a BCE B MIKHAPOJHUX TMPOEKTAX SK
MOCTAa4YaIbHUKH JIOJATKOBUX IIOCIYT, a HE Jijepu mpoueciB. JlepikaBa Mae CTUMYIIOBATH
y4acTh YKpPaiHCHKHUX (haxiBIIB Y po3poOIli MPOAYKTIB, SIKi OyIyTh MIATPUMYBATH BITUYU3HSAHY
€KOHOMIKY, a TaKoX OyIyTh pO3paxoBaHi Ha MOTPEOM U MEPCIEKTHBHI Taly3i eKOHOMIKH —
CUIBCBKE TOCIOJIapCTBO, aIbTEPHATUBHA €HEPreTUKA, OCBOEHHS KOCMOCY, 030pO€HHS (B TOMY
9uCITi — OS3MUTOTHI JTITabHI arapary).

5. Crpareris pO3BUTKY IITYYHOIO IHTENIEKTy B YKpaiHi NOBMHHA pO3BHMBAaTH B)XXE HasBHI
HOPMAaTUBHI JOKYMEHTH, 30kpeMa CTpaTerito po3BUTKY 1H(POpPMAIITHOIO CYyCHUILCTBA B
VYkpaini, Konnenuito po3BUTKY chepu IITYYHOrO IHTENEKTY B YKpaiHi, aje BpaXxOBYBAaTH
MOCTIMHUNA PO3BUTOK TEXHOJOTIH Ta 3pOCTaHHS BIANOBIAAIBHOCTI (B TOMY 4YHCII —
MOpaJIbHOT) JIt0JIeH, K1 BIIPOBaKyI0Th TexHouorii 11 10 cycniibHOro BXKUTKY.

o po3aiay S. «CBiTOBI CTAHAAPTH IITYYHOI'0 iHTEICKTY»

BaximBo, 1m0 MTYyYHUI IHTENEKT € OJHMM 3 OCHOBHHX YHHHUKIB y JIOCSITHEHHI METH
CTiKOro po3BUTKY (Bia3HaueHux 17 uineit OOH).

Binomuii Ha croromHi gokyMeHT «KepiBHI BKa3iBKHM 3 NMHUTAaHb €TUKHU JJsi goBipeHoro [I»
(Ethics Guidelines for Trustworthy Artificial Intelligence), siki MOXyYTbh pPO3IJIIaTHCA SIK OCHOBA
nomituku €C y chepi U, B sxomy excnepru 'EBY mnpencraBuiu cBoe OadeHHS €THYHHUX
NPUHIUIIB JOBIPH INTYYHOMY IHTEJNEKTY, omyOiikoBaHuit 8 kBiTHA 2019 poky. Y KOHTEKCTI
peKOMeHalld CUCTEMHM ILITYYHOIO IHTENEKTY pO3IJISIAI0ThCS SK TEXHIYHI CHCTEMH, 3/aTHI
OIpallbOBYBATH 1H(POPMAILIiIO CIIOCOOOM, 1110 Haraaye po3yMHY IMOBEJIHKY, fKa 3a3BHYail BKIIOUYAE
TaKi aCTeKTH, SIK HaBUYaHHS, PO3Ii3HABaHHS, POTHO3YBAHHS, TUNIAHYBAHHS Ta KOHTPOJIb.

PexomeHalii po3risiialoTh iHTENEKTYalbHI CHCTEMH TaKUM YHHOM

[To-nepmre, cucremu LI xapakTepu3yroTbCs BUKOPUCTAHHSM MOJENEN 1 alrOpUTMIB, 1110
3a0e3neuyioTh 3JaTHICTh HaBYaHHA Ta PO3B’SA3aHHS TaKWX KOTHITMBHUX 3aBJaHb, SK
(dbopMyItoBaHHS peKOMEHaIiil a00 yXBaJIeHHS PIlIeHb Y pealbHOMY i BIpTyaJIbHOMY CEpPEI0BHUIIII.
InTenexkryanpHi cucTeMH 37aTHI (YHKIIOHYBAaTH 3 PI3HOIO MIpOI0 aBTOHOMHOCTI LUISXOM
MOJICITFOBAHHS 3HAHb 1 MPEJCTABICHHS OTPHUMAaHUX pPE3yJbTATiB, & TAKOK BHKOPUCTAHHS NaHHX i
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pO3paxyHKy KOpesiiHuX 3anexHocTe. Y cuctemax LI BUKOPUCTOBYIOTH NEKiIbKa MIAXOMIB 1
TEXHOJIOTif: CaMOHABYAHHS CHCTEMH, IO BKJIIOYa€ TIMOOKE HABYaHHS W HaBYaHHA 3
MiAKPIIJICHHSM; aBTOMAaTH30BaHE MIpPKyBaHHS, sIK€ BKJIIOYA€ IUIAHYBaHHS, JHUCIETUYCPU3AILIIO,
NpEeJCTaBICHHS 3HaHb, MOUIYK 1 ONTHMI3aliioo; Kibepdizuyni cuctemu, 30kpemMa [HTepHET peueil i
poboToTexHiKa; (GYHKIIi KOHTPOJIO Ta PO3Mi3HaBaHHS, 10 00’ €IHYIOTh Yy €001 OmparroBaHHS
JIaHuX, 310paHMX JaTHUKaMH, a TaKOXX pOOOTYy BHMKOHABCHKMX €JEMEHTIB y CEpelOBHIII
¢dbynkumionyBanns cuctem 11

[To-mpyre, pa3oM 3 acmeKTaMyd €TUYHOTO XapaKTepy, aHAIOTIYHUMHU TUM, SIKI BUHUKAIOTH Y
paMKax 3acTOCYBaHHS OY/b-SIKOi TEXHOJIOTIi, CHCTEMH IITYYHOTO IHTEJCKTY CTaBIISATh Iepes
JIOACTBOM IUTaHHA HOBOro Tuiy. Jleski 3 HHUX 3yMOBIEHI THUM, IO IHTEJIEKTyaJlbHI CHCTEMH
BHSIBUJIUCSL 3JIaTHUMH POOUTH Te, IO paHime OyJo MiJ CHUIy TUIBKH JXUBHM ICTOTaM, a y psi
BUIIAJIKIB - TUTbKH JoauHi. 1[I ocobmmBocTi mo3Bommm noknactu Ha cuctemu LI HOBI cepiio3Hi
3aBAaHHS IIOJ0 3a0€3MeUYCHHS JKUTTEMISIILHOCTI JIIOJUHU W CYCHIbCTBA. SIKIO crnpoOyBaTH
3a3UpHYTH [Jajli, TO B JIOBIOCTPOKOBIM IEPCIEKTHBI CHUCTEMH IITYYHOTO IHTEIEKTY 3MOXYTh
3Maratucsi 3 JIIOJUHOK0 3 TOYKH 30py CBO€I 3JIaTHOCTI OCMHCIICHHS JIFOJICBKOTO JIOCBimMy U
MOJICTIIOBAHHS JIFOJICBKOI CBIJIOMOCTi, MI0 TOPOJKYE JIOJATKOBI MHUTAHHS WIOJAO pPeaTbHOI
CaMOCTIHHOCTI, YHIKQJIBHOCTI ¥ BeNWYi JIFOJIMHU, X0Ua Ha CbOTOHI MMUTAHHS MTOKU TaK HE CTOITh.

[To-Tpete, monpu Te, 110 TOB’sI3aHi 31 MITYYHHM 1HTEIIEKTOM MMUTAHHS €TUYHOTO XapaKTepy
MEPEBAXHO CTOCYIOThCS KOHKpeTHOI aii cuctem LI Ha nroamMHy W JTFOJICEKE CYCHUIBCTBO, iICHYE
IHIIMIA KOMIUJICKC CTHYHUX IWTaHb, SIKI HAJIEXKaTh JIO B3a€MOJIi JIOAWHH 3 IHTEICKTYyaJbHUMHU
CUCTEeMaMHU, a TaKOXX MOXJIMBUX HACHIJKIB, [0 SKUX Taka B3aEMOJiS MOXe MpPHU3BECTH. Y
PexoMmeHnmamissx 3a3HayacThbCsA, IO OOMOBAa BHAM ETHYHMX IIATAaHb TICHO B3a€EMO3B’A3aHl 1 €
HEBiI’€MHHUMH KOMITOHEHTAMH €TUYHOTO miaxomy jo HII.

Jo migpo3ainy 7.2. « ILITy4yHH# IHTEJIEKT y MeIULINHI»

Cnig 3abesmeunTtH po3poOKy Ta 3acrocyBaHHs TexHonoriii LI mpu wmonemoBaHH,
MPOTHO3YBaHHI Ta YIPAaBIiHHI JUHAMIKOIO 1HPEKIIHHUX 3aXBOPIOBAHD 3 YPaXyBaHHSAM IPOCTOPOBO
PO3MOAIIEHUX BIUIMBIB B yMOBax (apMako- Ta iMyHOTeparii, a TaKOK 3aCTOCYBAaHHsS HEHMPOHHHUX
MepeK, 30KpeMa TeHETHYHHUX aITOPUTMIB, IPH TOMOTpadivHii 1iarHOCTUI O010J0TIYHUX 00’ €KTIB.

Pocknaaka A. A.

o po3ainy 8. «<Haykose, kajpoBe Ta MaTepiajibHe 3a0e3Me4eHHs HAIOHAJIBHOI €eKOCHCTeMH
IITYYHOIO iHTEJIEKTY»

JepaBHa MiATPHUMKA NPiOPUTETHUX CHENIAJIbHOCTEH BHINOI OCBITH YKpaiHu

Peanizanis Crpaterii po3BUTKY IITYYHOI'O 1HTEJIEKTY B YKpaiHI HEMOXKJIMBa 0e3 HaJeKHOI
HiATOTOBKM BHCOKOKBaNi(PikOBaHUX KajpiB y cdepl MTYYHOro iHTENEKTy. 3rigHo 3i crarrero 10
3akony Ykpainu «IIpo BHILy OCBiTY», MIATOTOBKa 37100yBadviB MOBUHHA BiIOYBAaTUCS BIIMOBIIHO
710 CTaHJapTIB BUILOI OCBITH YKpaiHH.

Amnani3z 3arBepmkeHux MOH Vkpainu craHgapTiB BHUIOI OCBITH YKpaiHM MEpIIOTrO
(OakamaBpCbKOro) piBHS BMIIOi OCBITH MOKa3aB, IO JXKOJACH 3 OakalaBpChKUX CTaHIApTIB He
MICTUTh CJIOBOCIIOIYYE€HHSI «IUTYy4YHUN iHTenekT». llel anami3 no3BoiauB BusiBUTH cepen 108
CTaHJapTiB Jmmie 4 CHeuiaJbHOCTI, NpeaMeTHa o0JacTb, KOMIIETEHTHOCTI abo mporpamHi
PE3YNIbTaTH SIKUX MICTSTh TEPMIH «IHTEJIEKTYaIbHUM aHaJI3 JaHUX»:

- cnemianbHIcTh 113 «[IpukinagHa MaTeMaTukay;

- cnemianeHICTh 122 «KoMIT 10TepHI HAyKn»;

- cnemianbHICTh 124 «CucteMHHI aHATI3Y;

- cnemianbHICTh 126 «[H(pOpMaIliiiHi CHCTEMH 1 TEXHOJIOTIi».

Crpareris po3BUTKY HITYYHOI'O IHTEIEKTY B YKpaiHl BUIUISE 3HAUYHY KUIBKICTh HAIpsIMIB
PO3BUTKY IITYYHOTO IHTEJNEKTY, NPOTE BUSBISETHCA, IO II€ NMPAKTUYHO HE BiIOOpPaKEHO B
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HOPMATHUBHUX IOKYMEHTAaX, SIKUMH KepytoThcsi 3BO mpu mpoekTyBaHHI BJIACHUX OCBITHIX HPOTPAM.
VYHeceHHS 3MiH /10 3aTBEP/KCHHUX CTAaHAAPTIB € JOBOJI CKJIAJHUM 1 JOBTOTPUBAIUM IPOIIECOM,
TOMY OLIbII TPAKTUYHUM KPOKOM BBaXKA€ThCS 3a0€3MEUYCHHS JEpKaBHOI MIATPUMKH ITUX
CTeLiaTbHOCTEH.

KonkpeTHi criocoOu AeprKaBHOI MiATPUMKH MOBUHHI OyTH BiIOOpa’keHI B YMOBaxX MpUHOMY
i 3000yTTS BHUILOI OCBITH, sIKi 3aTBEepaKye MiHICTEpPCTBO OCBITH 1 Hayku YKpainu. HunimmHi
YMOBHU NPUHOMY MICTAThH NEPEITiK CHEIiaTbHOCTeH, SKUM HaJTa€eThCs 0coOIMBa miaTpumka. IIpore
BIIepIIe 3a 0araro pokiB y 2022 porii B Iei mepelnik He YBIHIIA )KOJHA 13 3a3HAUYEHUX YOTUPHOX
creriaabHOCTe. 3 0AHOro OOKYy, 1€ TIMIUTh, TOMY IO O3HAYa€ JOCHTh BHUCOKHU MPOXiTHHHA Oai
111 a0ITYpIEHTIB 32 OCTaHHI /IBa POKU (KPUTEPii BUXOY 13 TPYIH MPIOPUTETHUX CIICLIAIIBHOCTEH ).
3 iHmoro OOKy, BIICYTHICTh HMIATPUMKH 3 OOKY Jep)KaBU TEBHOI MIpPOIO O3HAyYa€ BiACYTHICTH
3alliKaBICHOCTI y MIArOTOBKM TakuX (axiBmiB, Mo cynepeunts camiii Crtparterii po3BUTKY
MITYYHOTO 1HTEJEKTY B Y KpaiHi.

TakuM YMHOM, CIHMCOK OCHOBHMX 3aBIaHb 3a0e3nedeHHs peamizamii CTpaTerii po3BUTKY
MITYYHOTO IHTENEKTY B YKpaiHi KBajdiQikoBaHMMH KaapaMH HEOOXiTHO JOMOBHUTH TaKUM
MTYHKTOM:

- BiJHeCeHHs OCBiTHIX crenianbHocTel: 113 «lIpukinagna matematukay, 122 «Komr roTepHi
Haykmn», 124 «Cucremuwmii anamiz», 126 «lndopmariitHi cuctemMu i TEXHOJIOTIi», 00’ €KTOM
BUBYCHHS SIKHX € CHCTEMH INTYYHOTO IHTEJEKTY, JIO KaTeropii mpiopuTeTHUX
CTeniaTbHOCTEH! 3 BIAMOBIAHOIO X MIATPUMKOIO Ha Jep)KaBHOMY DiBHI.

CeprieHko A. M.

Jo miapo3ainy 2.2. «OCHOBHI HANIPSIMU 10C/IiA’KeHb IITY4YHOI'0 iHTeJIeKTY)

{010 pO3BUTKY apXiTeKTYpP IITYYHOIO iHTEJIEKTY

Tpu poxu TOMy BH3HaHI Kopudel ramy3i Komm'roTepHux apxitektyp k. XeHHeci Ta
J1. TTarrepcon [2019] 3anexiapyBaiu moyaTok HOBOT 30J0TOI €py KOMIT FOTEPHUX apXiTEKTyp (IHB.
puc. 1). Tyt «3010Ta epa» 03Hayae Te, 10 CKIHYUBCS COPOKAPIUHUI nepiosl OypXIMBOIO PO3BUTKY
MaT3a0e3MeYeHHs] MPU HE3HAUYHUX JOCATHEHHSX y rajly3l amapaTHOro 3a0e3leueHHs 1 MmovaBcs
HEBI1JABOPOTHHI MEPio aKTUBHOI PO3POOKH HOBHUX PI3HOMAHITHUX apXiTEKTYP.

turing lecture

Wersatiens Uns Commain apaciic Sardanes
e bes st h, ap P e Taiet sebe, ane
O

W ——— o B & SATI LA

A New Golden
Age for
Computer
Architecture

Puc. 1. Marepianu 3 nekmii “A New Golden Age for Computer Architecture”.

Ile#t mepenoM 3yMOBIEHUH TrajibMyBaHHSM 3aKOHY Mypa Ta HEMOKJIHMBICTIO IOJAIbIIOTO
3pOCTaHHsS EHEProCHOXHMBAHHSA KOMII IOTEpHUX MikpocxeM. Hacminkom € Te, 1o moJanblIvi
nporpec rany3i I'T MoxIuBuU JInIe pU Mepexo/i 10 CIeliadi3oBaHuX apXIiTeKTyp, 30KpemMa TaKHX,
aKki kepyroTbes RISC-nporiecopamu npu 611k peTeIbHOMY BiAHOIIEHHI 0 CTBOPEHHS aITOPUTMIB
Ta iX MporpamyBaHHs. J{JIs pO3BUTKY IITYYHOT'O 1HTEJIEKTY 1€ Ma€ Psi/i HACT1IKIB.
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1.V mnaiibmmwkdomy, Ta W AalekoMy MaiOyTHROMY BHKOPHUCTAHHS BHCOKOTPOTYKTHBHHX
YHIBepCaJIbHUX apXiTE€KTyp, B TOMY YHCJi yHIBEpCAJIbHOI apXiTEKTypH IJISl IITYYHOTO iHTENEKTY,
Oyne Hee()eKTUBHUM.

2.Ilpo amapaTHUW «ITY4YHHH MO30K» IOYAIM CEPHO3HO TOBOPUTU Yy CBITI TOMAI, KOJIK
CKITA/HICTh eKCIepPHUMEHTATbHUX 3pa3KiB TAaKOro «MO3Ky» mepeifmia Mexy Ommspko 10
TpaH3ucTopiB. Temep Takuii «MO30K» peanizyeTbCs Ha OUIBII-MEHII YHIBepCallbHIN apXiTeKTypi
rpadigyHOro akceiepaTopa i BUKOPUCTOBYETHCS B €KCIIEpUMEHTAIbHHX cucTemax tuimy ADAS Ta
Mae cobiBapricts mopsaky 10* mon. CIIIA. He BHKIMKae CyMHiBY, IO 30iIbIIEHHS KiTbKOCTi
TPAH3HUCTOPIB y/ABIYl HE 30UIBIIUTH YABIYI PIBEHb IHTEICKTY TaKOTO MO3KY, a JIMIIE Ha JIECATOK
BiACOTKIB. IlpM 1IbOMy BapTicTh Ta €HEProCHOKUBaHHS 30inbmaThes yaBidi. OTxe, CyTTEBO
MOKPAIIUTH IHTEJIEKT TaKol CHUCTEMH MOXKHA JIMIIE CTBOPUBIIM apXiTEKTypy, sKa €
CTIELiaTi30BAHOI0 10 KOHKPETHOTO BUIY IITYYHOTO 1HTEJEKTY. 3BiICH BUILUIMBAE TAKOX TaKe.

3.Uepe3 raibMyBaHHS 3aKOoHYy Mypa amnapaTHHA «IITYYHHH MO30K» HE Oyae 3 4YacoMm
3MEHIIYBaTH CBOIO BapTiCTh IpHU Till camiii abo TPOXH 3pocTarodiil nmpoaykTuBHOCTI. TobTo #oro
CTaHE HEBUTIAHUM 3aMIHIOBAaTH Ha HOBIMMUK depe3 3-5 POKIB, fAK II€ TPaAIUIIEThCA O0CI 3
noOyTOBUMH Ta CEpBEpHUMH mpouecopamu. Lleil Qakrtop, a TakokK BHUKOPHUCTAHHS «MO3KY» B
TPAHCIOPTHUX Ta IHIIUX POOOTHM30BAHUX 3ac00ax 3 MIJBUIICHOIO HEOE3MeKow MOTPeOYIOTh
JOBTOTPUBAJIOTO TEPMiHY CIIy’)kOM Takoro mpuctporo. Il[oOinmbine, Takuii BapTICHHNA «MO30K»
OyayTh BWJIyYaTH 31 CTapHX Ta IMOIIKOKEHHX MOJIENICH Ui TIOBTOPHOIO BHKOPHCTaHHS (3eiieHa
wraneta!). Ilpy 1nboMy BHHUKa€E BHMOTra KapAWHAIBHOTO 30UIBIICHHS HAAIMHOCTI amapaTHOTO
«IITYYHOTO MO3KYy». AJle I BHMOTa pPO3XOMUTHCS 3 TEHJCHIEI0 3MCHIICHHS HaIidHOCTI
IHTETpaJIbHUX CXEM MPU 3MEHIICHHI IXHIX MPOEKTHUX HOPM Y HOBiTHIH TexHoioril IC. €nuaum
BHUXOJIOM CTa€ Creliani3alisi apXiTeKTypH ISl TAKOTO IITYYHOTO 1IHTEIEKTY.

Orxe, 3arajibHi BUCHOBKH TaKi.

Po3poOka yHiBepcalbHOI apXiTEeKTypH IITYYHOT'O 1HTEJNEKTY Ta €lIeMEHTHOi 0a3u ams Heil €
MapHOTPATCTBOM 1 HE € JIOIIBHOIO.

Komm’toTepHa iHxeHepis WTY4HOTO 1HTENeKTy Oy/le pO3BUBATUCH Y HAMPSAMI MOLIYKY HOBUX
e(EeKTHBHHUX aJTOPUTMIB Ta CIEI[iali30BaHUX CTPYKTYp Ais iX peamizamii. Takox Oarato yBaru
HpI/II[lJ'IHTI/IMyTL MiBUIIEHHIO €(QEeKTHUBHOCTI MPOrpaMyBaHHS TOLIMPEHUX apXiTeKTyp, sKi
aJlaliTOBaHI JI0 3aBJJaHb IITYYHOTO IHTEIEKTY, SIK Hanpukiaz TensorFlow.

Cnrocap B. I

Jo minposainy 7.1. «llITyuynnii inTesiexT y cdepi Oe3nexkn Ta B
000POHHO-TIPOMHUCJIOBOMY KOMILIEKCI YKpaiHu»

Tennmenuis 1o poOoTu3allii, MO0 OXOMWa Pi3HI ACHEKTH isSUIBHOCTI JIOACTBA, OCOOIMBO
NOMITHa y BiicbkoBiM cdepi. IIpoBigHI KpaiHM CBITY [AOKJIaJal0Th 3HAYHUX 3YCHIb II0JI0
OCHAILEHHS BIMCHKOBHUX MIJPO3JUIIB POOOTU30BAaHMMHU CHCTEMaMM pPI3HOTO MpPHU3HAYCHHS Ta
MIJBUIIECHHS €(PEKTUBHOCTI iX OoioBoro 3actocyBaHHs. JloCBiJ  BIHCHKOBO-TEXHIYHOTO
criBpoOiTHUIITBA 3 jAepxkaBaMu-wieHaMu HATO Ta BiAMOBIAHMMH KpaiHaMU-TIAPTHEPAMH
CBIJTYUTH, IO BINCHKOBI aHATITUKH PO3TISAIAIOTH IITYYHUI 1HTEJIEKT SIK MPOPUBHY TEXHOJOTIIO JIJIst
PO3BHUTKY CHPOMOXKHOCTEH BIMCHK. YIPOBaJKEHHS IITYYHOTO 1HTEJEKTY € BaXKIUBUM TPEHIOM Y
PO3BUTKY CHCTEM YIPAaBIIHHA MOJieM 0010 Ta 030pO€HHSIM, Y TOMY 4YHCIlI POOOTU30BAHUMU
wiargpopmamu [Stanley-Lockman and Hunter 2021].

VY cdepi BIICHKOBOTO YIPABIIHHS TEXHOJOTI] IITYYHOTO THTEICKTY PO3TISIAIOTH K BAXKJIMBE
JIOTIOBHEHHSI 10 JIIOJICBKUX PECypciB 3a MMM CHEKTPOM HampsMiB, 30KpeMa: PpO3IMIMPEHHS
CUTYaIiitHOT 0013HAHOCTI Ta OOMIH JaHWUMH; KOOPAMHAIlIS KOMaHyBaHHS TiIPO31IaMH; PO3IMOILT
1el; KoopAuHaLlis (QYHKIIIOHYBaHHS JIaTHHUKIB 1 3aC001B ypakKeHHs; BUSBICHHS Ta 1eHTU(IKALlISA
3arpo3, CKOpOYEeHHsI yacy peakiiii Ha HUX; OllIHKa HaMipiB; HaIllIBABTOHOMHMI BUO1p 30poi; poboTa 3
MEHILIUMH peCypcamMH, 3 YaCTKOBHM BMIIYUYEHHSM JIIOAMHU 3 MPOLECy NPUNHHATTS pillieHb TOLIO. Y
MEPCIEeKTUB] ONTUMAaJIbHUI BUOIp KOMOIHAIT CEHCOPIB 1 3aCO0IB ypaXKE€HHS, 3aJ€KHO BiJ] 3arpo3,
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Mae 3JIIHCHIOBATHCS 32 JIOTIOMOTOI0 IITYYHOTO 1HTEJIEKTY, POJb SIKOro Oy/ie OCTIHHO 3pOCTaTH SIK
IpU BUPILICHHI 3aBIaHb (OPMYBAaHHS CUTYAI[IfHOrO YSBJICHHSA, TaK 1 MIATPUMKHA NPUHHATTS
pIIIEHB.

VY 2017-2018 pokax y HATO po3modato mporiec BHpINICHHs 3aBaaHb crangaptusarnii LI
Hapa3i nHa npoMy wnUIsIXy BXKe TMpoiineHo Kinbka eramiB. [lepmmii 3 HUX cTOCyBaBCs
TepMiHOJIOTIYHUX acnekTiB. Ha mouatkoBomy erami ¢axiBui HATO BuKOpHCTOBYBanM KilbKa
HEeOIMIMHNX O3HAYEHb IITYYHOTO I1HTEICKTY. 30KpeMma, ydacHuku nociipkenb NIAG SG-238
3alpOINOHYBAJIH JBa AIIbTCPHATUBHI TIIyMadyeHHs TepMiHa «auryuHuid iHTenekt [Cirocap 2020],
3TiHO 3 AKUMH 1I€:

- CIIPOMOKHICTb, SIKY HaJalOTh aJTOPUTMH ONTHUMAIBHOTO a00 HEONTUMAIBLHOTO BHUOOPY 3
HIMPOKOTO TMPOCTOPY MOKJIMBOCTEH, JJIsl JOCSATHEHHA W€l [UISIXOM 3acTOCYBaHHS
CTpaTeriii, Ki MOXKYTbh BKIIIOYaTH HaBUYAHHS a00 a/IanTalliio 10 HAaBKOJHUIIHEOTO CEPEIOBHUIIA;

- CHCTeMH, fKI JitoThb Yy (i3uyHOMYy ab0 HH(PPOBOMY CBiTi, BPAaxOBYHOYH CKJIAAHY METY,
CIpUIiMalOud  CBOE  CEpPEAOBHUINE, IHTEPHpETyrud  3i0paHi  CTPYKTypoBaHi  abo
HECTPYKTYpOBaHI J1aHi, OOTPYHTOBYIOYM OTPHMMaHI 3 WX JaHUX 3HAHHSA 1 OOMpArO4Yn
Haikpami 1ii (BiAMOBIAHO 10 3a3/1aJ€Tiib BU3HAYCHHUX ITapaMeTpiB), sIKi HEOOX1THO BUKOHATH
JUIS TOCATHEHHS TIOCTaBJICHOT METH.

VY 3aKII0YHOMY 3BITi 3 JOCIHIPKEHHS! B3a€EMOCYMICHOCTI CITIJIBHOT CTpaTerii MOBITPSHUX CHII
BI-SC Final Report on the Joint Air Power Strategy Interoperability Study (JAPS-IS) Bix 15 ciuns
2020 poky BukopuctaHo o3HadeHHs, 3anpornoHoBane NIAG SG-231: «lltyuynwuit inrenekt (ILI) —
3/IaTHICTh HEOIOJOTIYHOI CHCTEMHU IOCSITH OyIb-SKOi CKJIaJHOI METH 3a JOMOMOTOI0 IPOIIECiB,
MOPIBHSIHUX 13 KOTHITHBHHMH TIPOIICCAMH JIFOJWHU, TaKUX SK CIHPUUHATTS, JCHYKILis,
pO3Mi3HaBaHHs, 3a1laM’ ITOBYBAHHS Ta HABUAHHS».

[epmie 3 odimiiinux o3nadenb HATO (NATO adopted) Oymo BkiroueHe B HacTaHoBy AJP-
3.10 Ed. B, Ver. 1. Allied Joint Doctrine for Information Operations. V¥ ii mpoekri, 1aToBaHOMY
TpaBHeM 2021 poky, B MepemiKy TEpMiHIB 3a3HAYCHO, IO WIMYYHUI IHMeNeKm — ye «po3oin
iHpopmamuku, npuceaveHuil po3pooyi cucmem aHai3y OAHUX, AKI GUKOHYIOMb (YHKUIT,
3azeuyail noe’azami 3 JAOCbKUM IHMENeKMOM, MAaKi AK MIPDKY8AHHA, HAGUAHHA ma
CAMOBOOCKOHAICHHAN.

[TapanensHo 3 yHopmyBaHHsAM o3HaueHb I excnepru HATO posnouanu mpouec
y3TO/IKEHHS BIJMOBITHUX akpoHiMiB. Hanpuknan, npu po3po6bui HactaHoBU AJP-3.3.2 (B) «Allied
Joint Doctrine for Close Air Support and Air Interdiction, Study Draft 1» 6yno npuiHSITO pillIeHHS
BuITyunTH ckopodeHHs Al mmst Tepmuna Air Interdiction, 3amummBIIM HOTO CTOCOBHO INTYYHOTO
intenekry (Artificial Intelligence). Pazom 3 Tum, rapmoHi3aiis akpoHIMIB Ie HE JOCSIa
OCTaTOYHOT'O BUPIIIEHHS.

BinnzepkaneHHsIM MOTJISAIB aHANITUKIB HA MOXKJIMBI cpepu BiiicbkoBoro 3acrocyBanHs 11 €
MOCTYIOBO 3POCTAIOUYUIl 3a KUIBKICTIO JOKYMEHTIB KJIAacTep CTaHAapTiB, Y SKHX B110OpaskeHi
OKpEeMI acreKTH poJii Ta Miclsl 3aC001B IITYYHOIO 1HTENEKTY y TUX 4M 1HIIMX Micisx. CyTTeBo, 1110
Il JOKYMEHTH 31 CTaHAapTu3alii BXK€ OXOIUIIOIOTH YCi CepeloBHUINA BEJIEHHS MYJIbTHIOMEHHHUX
orepariii — CyxoAul, MOBITPs, MOPCbKUN Ta KiOepHeTHyHHM mpocropu. Kpim Toro, iHTerparis
BIJMOBITHUX HOPMATUBHUX NojoxeHb mmoao Il mocTynmoBo mHOMMPIOETbCS Ha BCl CKIIAI0BI
obopounux morentianie DOTMLPFI (Doctrine, Organization, Training, Materiel, Leadership,
Personnel, Facilities, Interoperability), a came: mokTpuHu, opraHizaiiito, TpeHyBaHHs, MaTepialbHe
3a0e3neyeHHs, JiAepcTBO, NMepcoHal, 3aco0u, B3aeMocyMicHicTh. Hanpukian, y Hacranoi ATP-
49(G) «Use of Helicopters in Land Operations» Ed. G Ver. 1 nepenbaueno Bukopuctanus LI B
Ha3eMHIHN oneparii [yis ynpaBIiHHS TiAPpo3ioM O0e3ninoTHuX Jitanbaux anapartis (UAV) (Puc. 2),
y TOMY YHCII B CKJaJl 1HTETPOBAaHOIO 3 BEPTOJITHOIO TIPYNOI KOMOIHOBAHOI'O MiIOTaXKHO-
oesminotHoro Miapo3aity (MUM-T).

Y wnacranoBi ASCP-01 Ed. A Ver.1 (xBitenp 2020 poky) «NATO Stratcom Training
Standards» (Annex F, page F-5) crammapTH30BaHO BHMOTH JIO 3arajlbHUX KOMITETECHIIIH
cremiaiicTiB 3 OIIHKK iH(opmaniiiHoro cepenosumia (Information Environment Assessment
Specialists), siki MOBUHHI MaTH 3aTHICTh PO3YMITH 1 3aCTOCOBYBATH IITYYHHI IHTEJICKT i MAITUHHE
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HaBYaHHS s ominku iHdopmarriitnoro cepemosuma (IEA): «Understand and apply Artificial
Intelligence/Machine Learning in IEA. (PL 200)».

JopoxkHs kapTa peamizanii cripaneit @eneparuBHoi mepexi micid (FMN) y penakmii 2019
pOKy Bu3Haumja meroro 6-i cmipani FMN mokpammtu mpouecu aHamily Ta OPUWHATTS pillICHb
nusixoM BiiatoueHHs B Hux I Bignmomimuuii rpadik peamizarii 6-i cmipani mepembavae, 1Mo B
muctonazni 2022 poky Oyae posmnodaro mnpoiec GopMyBaHHS BUMOT JIO €KCIUTyaTallii Ta Oe3neku 3
3aBepiieHHsIM y 2024 pori po3poOku ¢iHambHUX crenudikaiii, y TOMy YHCIi TexHIYHuX. [Ipu
[IOMY TIOYATOK eKCIUTyaTamii BIAMOBIAHMX TEXHOJOTIM IITy4yHOro iHTeneKkTy B pamkax FMN
3arutanoBanui Ha 2027 pik 3 iX MAaCOBUM OTNIEpaTUBHUM BUKOpUCTaHHAM Y 2028—-2029 pokax.

3nayHi cnoniBaHHs moa0 Bukopuctanus LI B menuuniii cdepi BigoOpakeHi B HACTaHOBI
AJMedP-5 Ed. B, Ver. 1 «Allied Joint Doctrine for Medical Communications and Information
Systems». 3okpema Ha c. 5-10 mictuThcs okpemuii maparpad «Automation and Artificial
Intelligence», B sikoMy BKa3aHO, L0 ABTOMATHU3AIlisl MPOIEIYP 1| BUKOPUCTAHHS HUHIIIHBOTO Ta
MaiOyTHBOTO INTYYHOTO IHTEJIEKTY JIO3BOJIATh MOJINIIUTH KOMAaHIyBaHHS 1 yIpaBIIiHHSA
MEIUYHUMU T1IPO3/a1JIaMHA, OCOOIMBO B CHTYallii 3 MaCOBUMHU >KepTBaMH, Oyab TO B OOWMOBIH 4u B
rymaniTapHii micisix (The automation of procedures and the use of current and future Artificial
Intelligence will enable better command and control particularly in Mass Casualty situation
whether in combat or on humanitarian missions).

Tolt ¢akT, MO IWTYyYHWIA IHTEIEKT BXXE MOXE CYTTEBO BIUIMBATH HAa BEICHHS HA3eMHUX
orepariid, koncratoBaHo B HactanoBi ATP-3.2.1.1 «Conduct of Land Tactical Activities» (Beaenns
Ha3eMHMX TaKTHYHHX 1ii), qogatok D «Considerations on countering UAS threaty.
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Puc. 2. BukopucranHs WTy4HOro iHtenekty B ckiani MUM-T (ATP-49(G)).

[Ipore HaiipamuKaNpHIIIUM € Miaxia, 3anpoBamkenuit y nokrpuni AJP-3.10.2 «Allied Joint
Doctrine for Operations Security and Deception», Ed. A Ver. 1, sika cToCyeTbCs ornepamiiHol
6e3neku 1 oOmany. B it Bnepume I ¢irypye HapiBHI 3 JIOJUHOIO K Cy0’€KTa, IO MpHIMae
pimenns: «For the purposes of AJP-3.10.2, a decision-maker is understood to be a person or
artificial intelligence responsible for decision making within an adversary or population’s
hierarchyy». IIpu nsomy I sk ocoba, MO MpuitMae pilieHHS, MOXKe TepeOyBaTH Ha OYIb-IKOMY
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piBHI i€epapxii Ta B OyIb-IKOMY CEpeOBHIII 1 Ma€ OyTH B 3M031 BIUIMBATH Ha TIOCUJICHHS ITOBEIIHKH
ab0 KpeaTHuBHO 3MIHIOBATH 11.

Ha 4gep3i — moyaTtok TEXHIYHOI CTaHIapTU3AIli]l 3aC001B IITYYHOTO 1HTEJIEKTY, 30KpeMa BUMOT
3 Oe3neku 3actocyBaHHs I B cucremax o030poenHs Tomio. llepmum TEXHIYHUM CTaHAAPTOM
HATO, sxuii BpaxoBye 3actocyBanHs IIII, moxxe crarm nHactaHoBa AOP 4452, 3rimHo 3
MIPE3CHTAI[IEI0 TOJIOBU HiArpynu 3 Oe3neku au3aitHy OoemnpunacHux cucreM (SG/B) Ha 3aciganHi
I'pyiu HATO 3 nurans 6e3neku 6oenpunacis (AC/326, CASG) y uepsHi 2021 poky, 10 IMPOEKTY
OHOBJIEHOI Bepcii 11i€1 HACTAaHOBU TIAHYETHCS BKIIOUUTH PO3IIISLIT BUMOT 3 O€3MeKH BUKOPUCTAHHS
IIII B GoenpumacHUX cucreMax. Piu y Tim, mo inrerpamis moxymiB LI mo posymuux (Smart)
OO€npunaciB po3risAIOTh K BAXKJIMBUKA TPEHJ Y PO3BHUTKY 3aco0iB ypaxkenHs. Taki momymi
OynyTh 37aTHI aHaJi3yBaTH IMoje Ooro, 3abe3medyBaTH BUSBICHHS Ta iIeHTH(]IKAIIO Il B
MONEepPEeTHBO BHU3HAYEHOMY paloHI ¥ oOuparu BignoBigHui edekt, cneuupiyHuid I
inmenTudikoBanoi 1. 30kpema, Ooenpumnac 31 MTYYHUM IHTEJIEKTOM TOBHHEH BIIPI3HUTH BaXKKY
OpOHBOBaHY BOPOXKY MAIIMHY BiJ MIXOTHOTO 3arOHy B IIIIOMY HOPSJAKY 1 HAJaTH B MEPIIOMY
Bunaaky kymyinstuBauii edpexr (HEAT, High Explosive Anti Tank), a B mpyromy — edekr
OCKOJIKOBOT a00 HecMepTenbHOI [ii (HANpHKIad, TOTY)KHUH eJIeKTPOMArHiTHUN iMIyJbe).
bapaxyBanpauii 6oenpunac abo ymapumii OesninotHuil mitansHuil amapat (BILJIA), ocHamenuit
3a3HayeHuM MmoxyneMm I, 30impmmTh 34aTHICTH NpUTHIYYBaTH a00 HEWTpanizoByBaTH il
CYNPOTHUBHUKA, 100 3MEHIIUTH KIIbKICTh HAHECEHUX 3allIiB, MIHIMI3yBaTH 4Yac Ypas3lIUBOCTI Bif
KOHTpOAaTapeHOro BOTHIO MPOTHBHHKA, MAaKCHMi3yBaTH e(eKTUBHICTh OoempumaciB i3
MiHIMaJIbHUMH CYMYTHIMU 30UTKAMHU.

Pazom 3 TmM, aHamiz morouHoro MexaHismy cranaaptusanii B HATO nmae 3mory 3pobutn
BHUCHOBOK, IO CTaHAApTHU3allil TEXHOJOTrIH IITYYHOTO IHTENEKTy y BIHCHKOBIA cdepi Mae
3IIMCHIOBATHCS SIK CKJIAJIOBA TIpoliecy popMyBaHHs CUCTEMH cucTeM cTanaapTis (System of Systems
of Standards, S3) [Carocap 2017]. LIt S3 moBuHHA SBJISATH COOOIO i€EpapXidHy, OaraTOBUMIpHY Ta
OaraTo(pyHKIIOHAIBHY, B3a€EMOY3TO/DKEHY IHTETPAIlil0  CHUCTEMOYTBOPIOBAIBLHUX  KJIACTEPIB
HOpMAaTHUBHUX JTOKyMeHTIB. [loTpeba came B Takiii CTPYKTYpi CUCTEMH CTaHIApTIB 3yMOBJICHA TUM,
110 BOHA TIOBUHHA 3a0e31euyBaTi po3poOKy, BUITPOOYBaHHS Ta 00CIyTOBYBaHHS BCHOTO )KUTTEBOTO
LUKy CUCTEMH CHUCTEM O030pO€HHS Ta BiiiCbKOBOi TexHiKM 13 3actocyBaHHam LI 1 Oyru ii
Bi/UI3epKaJICHHAM. Y IIbOMY KOHTEKCTi 3aCIyrOBYye€ Ha yBary KOHIEMIis MDKBHIOBHX (Cross-
domain) crangapriB HATO [Cmrocap 2018], sika mepembadae, M0 Taki CTaHAApTH MOLJIH 0O
MOETHYBaTU B OJHOMY JOKyMeHTi onuc cnenudiku BukopuctanHsa LI B iHTepecax cyXxomyTHHUX
BIHCHK, BIHCHKOBO-TIOBITPSIHUX Ta BIMCHKOBO-MOPCHKHX CHJI, HANpPHUKIAJ] y BHIVIAIA OKpEMHX
po3auiB abo aoAaTkiB. Sk BapiaHT, 4YaCTUHY CTaHIAapTiB MOXHa 3aCTOCOBYBaTH 0e3 3MiH B YCIX
nepeniueHnX BUAax BIHCHK, 110 TAKOXK Mae OyTH CHeliajJbHO 3aCTEPEKEHO Ta CXBAJIEHO OCHOBHUMU
rpynamMu  KoHdepeHniiii HamioHanbHux aupekropiB o030poenb, KHIO (CNAD). Takuit miaxin
J03BOJINTh YHUKHYTH JyOJIOBaHHS B CTaHJapTU3allii, TapMOHI3ye BHUKOPHCTaHHS CTaHIapTIB
ctocoBHo I y pi3HuX BHIax 30pOMHHMX CHJI, JacCTh MOXJIMBICTb CKOOPJIMHYBaTH poOOTY
ekcnepTHUX cniyibHOT ocHOBHUX rpyn KHJIO HATO 3a ciopilHeHMMH HanpsiMaMH CTaHIapTU3arii
texHosorii HII.

Jlo xmrouoBux HanpsmiB cranaaptusanii HII y chepi 6e3nexu 1 060poHH HalleKaTh:

- omepaliiiHi cliieHapii Ta TUIIOBI IPUKIJIaIU BUKOpUcTaHHs (Use cases) 1111

- MiHIMaJbHI BiiCbKOBI BUMOTH J0 CUCTEM 31 IITYYHUM 1HTEIEKTOM;

- PEXKUMHU POOOTH CHCTEM 31 IITYYHUM 1HTEIEKTOM;

- 3arajbHa apXiTeKTypa, OCHOBHI TEXHIYHI XapaKTEPUCTHUKH CUCTEM 31 IUTYYHUM IHTEIEKTOM Ta

MIPOTOKOJIM OOMIHY BETUKUMHU JaHUMH;

- iHTepdeiic B3aeMoil KOpUCTYBaya 31 INTYYHUM IHTEIEKTOM.

SIkmio posrisiaaty TUTIOBI crieHapii Bukopuctanus LI, To sk mpuirang Mo)kHa BKaszaTu, M0 Ha

JIOTIOMOTY BOAit0-MexaHiKy OpoHeTexHiku 111 Moke BUKOHYBAaTH HU3KY TUIOBUX (DYHKITi:
- TIOMEpEePKEHHS PO MOXIIMBICTh MIEPEKUIaHHS Ta BU3HAUYCHHS 0€3MEeYHOTO NIUIAXY;
- BUSBJICHHS PAlTOBUX 3arpo3, Ki MEPELIKOKAIOTh PYXY;
- Bi3yaJbHe ONOBIIIEHHS /U1 MapKyBaHHs 30H, SIK1 MOTPeOYyIOTh OCOOINBOI yBaru;
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- aHaJi3 TIMepCIeKTPAIbHUX 300paKeHb IPYHTY s 1IeHTH (KAl 3MiH Ha HOTO TTOBEPXHI, 110
€ 03HAKOIO IITYYHOTO MAaCKyBaHHS CaMOPOOHUX BUOYXOBUX MPHUCTPOIB UM MiH;

- imeHTudiKamis KaMydIsKy Ha T TPUPOTHOTO JIAHADTY TOIIO.

- IlomiOui mepeniku MaTh OYTH CTBOPEHI JJsl BCIX MOXJIMBHX c¢ep BiHCHKOBOTO

Bukopuctanus 1.

CrocoBHO iHTep(elCy BaXIIMBO 3ayBaXXUTH, L0 SK 3aci0 KOMyHIKamii MDK IITYYHUM
IHTEJICKTOM Ta JIIOJUHOI0 JOIUIBHO PO3IMJISIAaTH TEXHOJIOTII0 JomoBHEHOI peanbHOCTI (/IP),
OCKUTBKM pe3yJbTaTH ONpAIfOBAaHHS iH(OpMalii ITYYHUM IHTEIEKTOM Hai3pydHille TOHECTH
OIlepaTopy 3a JIOMOMOIOK Bi3yaJlbHUX, aKYCTHMYHHMX 1 TakTHWIbHUX cuMBousiB JIP. ¥V Takuil xe
crocié JOpeuyHO TakKoXK CTaBUTH 3aBaaHHs cuctemi LI, Tum Oinbmie, MO CTaHIApTHU3yBAaTH
cumBoiM JIP 3Ha4yHO Jermie, HiX JOCTSATTH TIOBHOI TEXHIYHOI CYMICHOCTI CHCTEM Pi3HHX
BUPOOHMKIB. 30KpeMa, 3BOPOTHY B3AaEMOMII0 JIIOJMHH 31 LITYYHUM IHTEJIEKTOM Ha OCHOBI
JIONIOBHEHOI peaibHOCTI MOXKHA 3/1MCHIOBATH IUIAIXOM npu3HadeHHs A LI 304, sKki niuiararoTsh
aHaJi3y, BAKOPUCTAHHS Pi3HUX BapiaHTIB rpadiyHoro intepdeincy aas BBEACHHS BUXITHUX JaHUX,
MIEPETBOPEHHS TOJIOCOBUX TOBIAOMJIEHh Ha KOMAaHIU TEPEMIIlIeHHS TpUBUMIpHHX 00’ekTiB [P,
iXHBOI Opi€eHTAaIli] TOILIO.

Yepes /IP, 30kpema uepe3 XMapUHHUN CEpBIC, MOXKHA OPraHi3yBaTH B3a€MOJII0 KIJIbKOX
cucrem IIII mix cobor. Hampukian, cnemianeHo npu3HadeHa cuctema I moxxe cuHTe3yBaTn
TPUBMMIPHY KapTHHY MICLIEBOCTI 32 KOHTYPHUMH JBOBUMIPHUMH 300pa’K€HHSIMU, OTPUMAHUMU 3
OaraTopakypCHUX 3HIMKIB, 3pOOJICHHX pO3HEeCEeHUMH y mpocrtopi miatdpopmamu LI, 3 meroro
MakcuMaibHOI peamnizanii norenuiany JP sk intepdeticy cuctem LI BaxxnnBO BU3HAYUTH BUMOTH
70 BiAMoBiaHOI pyHKIIOHAIBHOCTI. KpiM TOTO, HEOOX1THA CTaHAapTH3AIlisA Au3aiiHy cuMBoIiB JIP 3
METOI0 B3a€MOCYMICHOCTI pe3ynbTaTiB podotu I 3 oneparopamu ta inmmmu cuctemamu LI

Crain migkpecnutu, mo Il ciixg 3amyuuTn 10 reHeparnii KOHTYpHUX CHMBOJIIB LiJeH y
mpolecax IiJieBKa3yBaHHs IUISAXOM Iepenadi Juiie oO0O0JOHOK wijeil sik cumBomiB JP, saxi mami
HAKJIaJaTUMYTbCs Ha peallbHI 300pa)KeHHs HAaBKOJMIIHBOTO cepefoBuina. Bce me morpelye
pPO3ropTaHHA MacITaOHUX POOIT 1moa0 (GOpMYyBaHHS BiANOBIAHMX HAOOPIB AaHHMX. Y Takuil xKe
cnoci6 3a momomororo I cmix ¢opmyBaTH TpPUBHMIpPHI CHMBOJH JIOTIOBHEHOI pPEaIbHOCTI,
3MIMCHIOBATH 1X aHimarllito, 3abe3meuyBaTH MiHIMI3alil0 e(eKTIiB OKII031l MmpH Bizyamizamii
KOJIbOpoBHUX cUMBOIIB JIP Ha mucruiei. BaxknwBo, mo BUOIp ONTHMAaNbHOI CBITHOCTI CHMBOJIB JIP
Uig pi3HUX (POHOBUX OO’€KTIB € JOBOJI aKTyalbHUM 3aBJaHHAM. 3aJE€XKHO BiJ TO3UINI Ta
IIPOCTOPOBOI OpiEHTAIIll MOEJHAHUX Y MepexXy 00HoBUX MiIaTdopM, HABKOJIHUILIHIA (OH Moxe OyTH
PI3HUM 1 IOCUTh YacTO 30iraeThCs 3a ICKPaBIiCTIO Ta KOJIbOpoM i3 cumBosiamu JIP. Lle nmpu3BoauTh
710 4acTKOBOi ab0 MmoBHOI BTpaTu (pyHKUioHaNIBbHOCTI cucteM JIP. 3a nomomororo LI 110 npobaemy
MOXKHa TOJOJATH HUISXOM aJaNTHBHOIO BUOOpPY KOJIBOpPY Ta sickpaBocTi cumBoiy P npu
HakKJIaJlaHHi #oro Ha ¢oHoBy kapTuHy. 3acob6u Il moBuHHI omiHOBaTH (HOHOBY CHTYaIIlO 1
IpU3HAYaTH ONTUMAIIBHIN KoJip 11 cuMBoOdiB /[P, BMUKaTH AMHaAMI4HY 3MiHY IXHBOI SICKpPABOCTI
Ta KOJIbOPY IpH Bi3yaiizalii, a00 )k aKTUBYBATHU iXHIO MyJbCallito (MEpexTiHHs), 00epTaHHs Ta 1HII
epexTH aHiMarii. Y Takuil ke croci6 BukopuctanHs LI 103BoNUTH 3ampoBajuTH AOHNOMIXKHY,
HaMiBIIPO30pPYy KOJBOPOBY MIAKIAAMHY, sika Oyna O mepexiiHUM OydpepoM MK KOJIbOPOBOIO
NaliTpolo (OHY Ta CHUMBOJOM Bidyamizamii JaHUX. Y LbOMY BHUMAJIKYy aJaOTHUBHUH BHOIp
CIOJy4YEHHS KOJbOPIB JOMOMIXKHOI MiJKJIaAUHU, QOHY Ta cUMBOJIB JIP ciij Takok MOKJIAacTH Ha
1.

Anroputmu IIII MOXyTh CTBOpIOBAaTH HE JIMIIE KOHTYpPHI CHUMBOJIM Iiyied, ane i
Bi3yasli3yBaTH MoOJeNi iX ypa3iauBOCTEH, SIKi 3apa3 BUKOPUCTOBYIOTHCS Ui MOJIENIOBAaHHS Ta
cumyJsnii. L{i BizyanizoBaHi MoOJeNi Bpa3IUBOCTI CETMEHTYIOTh BOPOXKi 00’ €KTH Ha KiJIbKa 30H IS
ypakeHHs, 3a0e3neuyioun OutbIl e(eKTUBHHUM iX BUOIp 3 METOI JOCATHEHHS MaKCHMaJIbHOI
HMOBIpHOCTI HelTpamizauii abo pyiHamii uiii. [Hdopmalito mpo Taki 30HU MOKHA PO3MOJUINTH SIK
cumBoii JIP Mik 00’eaHaHUMH B Mepexy OOHOBHMMM MaIIMHAMHU BCEPEAMHI MIAPO3AUTY IS
KOJIEKTUBHOTO OOCTpINYy CKJIQJAHUX IIUIe. PiBeHb cermeHTarlii KOHTYpHUX CHUMBONIB /[P moxHa
3MIHIOBATH 3aJISKHO BiJ BiACTaHi A0 LT, a CTaH Takoi JEKOMIIO3UIIT CliJi BUKOPUCTOBYBATH SIK
JI0JIaTKOBY 1H(OPMAIIIFO TIPO MTOTOYHY BiZICTaHb A0 00 €KTY BOTHEBOTO BILJIUBY.
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Hoctymui TexHomorii LI 3qaTHI 3a0e3meunTy TeHeparliro 300paxkeHb 3a iX TOJI0COBHM abo
TEKCTOBUM OIIMCOM, TEPETBOPIOBATH TEKCTOBI 3BITH Ta MOBIMIOMIICHHS B QHOTAIlii Ta CHMBOJIU
JIOTIOBHEHO1 pealibHOCTi a0 K, 3a MOTpeOu, 03BYy4UyBaTH iX YU TpaHCHOPMYBATH B ayA10CUMBOJIU.
VY 1pOMy KOHTEKCTI aKTyaJIbHUM 3aBJaHHSM 3arajlbHOHAIIOHAILHOTO PIBHS € CTBOPEHHS MOBHOI
MojieNl YKpaiHChbKO1 MOBH. Lle 103BOHUTH CTBOPIOBATU 1HTEJIEKTYAIbHUX MOMIYHUKIB KOMaHAUPIB,
TeHEPYBAaTH CIICHApii HAaBUaHb 3 PEATICTUYHUM HAMOBHEHHSM iX CIOXKETIB 1 MOCHIJIOBHICTIO il
YMOBHOTO IPOTHBHUKA, 3HAYHO MOJIETIINTD 301p iHGOpMAaIlii 3 HECTPYKTYPOBaHUX TEKCTIB TOLIO. Y
MEPCIIEKTHBI Ha I[iii OCHOBI MOXIHBHI cuHTE3 JIP Ta CHHTETHYHOTO BipTyaIhbHOTO CEPEOBHINA 32
nornomoroto 111, 1o 703BOIUTE CYTTEBO MOJIMIINTH SKICTh TPEHYBAHb 1 BIHCBKOBUX HaBYaHb.

Pazom 3 tum, cunepris mix L1 Ta aBTOHOMI€IO Y BIICBKOBIH cdepi CTBOPIOE HU3KY TIPOOIIeM
3 0e3MeKH 3aCTOCYBaHHS aBTOHOMHHX CUCTEM 030po€eHb, 3acHoBaHuX Ha LI, skumu nepeitmaroTbes
He Tiutbku ekcrieptu HATO, ane i Bcboro cBiTy. 30KpeMa, peanbHi 3arpo3d IMOSIBH JIETATBHUX
ABTOHOMHHUX CHCTEM 31 IITYYHUM 1HTEJIEKTOM Ha MOJji 000 Ta MOJIMBI BHACHIJIOK BOTO PU3HKHU
IUIl UMBIIBHOTO HACEJCHHS CIOHYKAJIM JI0 MEPerisAgy MPIOPUTETIB y AISTIBHOCTI YTpaBIiHHA
Opranizanii O6’eqnanux Hariii (OOH) 3 mutans po336poenns (UNODA). BinmnosigHo Takox 0ys10
cKoperoBaHo 3MicT AisutbHOCTI [HCTUTYTY OOH 3 nocnimkenns npooiem po33opoenns (UNIDIR), a
y ckinangi UNODA Oyno ctBopeHO cremianbHy ['pymy ypsiioBUX €KCHEpTiB 3 MUTaHb JIETATbHHUX
aBToHoMHUX cucteM (GGE LAWS) [Crrocap 2021].

ITin opymoro UNIDIR 6yno mpoBeneHO cepiro KOMaHIHO-IITAOHMX HaBYaHb y KUIBKOX
perioHax CBITY 3 pi3HHUMH CIEHAPISIMH MOXIIMBOTO 3aCTOCYBaHHSI aBTOHOMHHUX CHCTEM 030pO€Hb 3i
IITYYHUM iHTENEKTOM. IX pe3ynbTaTH € BaXKIUBUMM B KOHTEKCTI (hOPMYBAHHS CTPATEriuHHX
MIIXOMIB 1 TOMY 3aCITyTOBYIOTh PETEIIEHOTO PO3TIISTY.

Jlo HaB4yaHp OynM 3allyuyeHl TEXHIYHI, BIICbKOBI Ta IOPUIUYHI EKCIEPTH 1 AUIIJIOMATH.
Po3pobneni cuenapii po3rismaroTbes SK IHCTPYMEHT JUisi (OpMYyBaHHS OUTBII TPAaKTUYHOTO 1
JIETabHOTO YSIBJICHHS MPO BIAMOBIIHUI ONEpaTUBHUN 1 TaKTMUHUN KOHTEKCT. Ilpu npomy Oyno
BUKOPHUCTAHO JIBA METOJIOJIOTIUHI MiIXOH, III0 CTOCYBAJIACS:

- mpolecy uiieBkasyBanHs (targetting) 3 pi3HEM piBHEM 3ay4eHHs] aBTOHOMHHX CHCTEM
030pO€EHHS,

- JIOCTIDKCHHS BIUIMBY Ha IPOLEC NPUHHATTS pIlIeHb PI3HOTO PiBHSA KOHTPOIIO 3 OOKY
JIOJUHYU HaJl aBTOHOMHUMU CHUCTEMaMU 030pO€Hb 3aJI€KHO Bi TUITY LiJIed, reorpadidyHux
Ta IHIIUX YMOB, 3 YpaxyBaHHSM MOTEHUINHUX PU3HKIB /Ul HMBUIBHUX 0ci0. ['00BHY yBary
MPUIUISIN HE TOBHICTIO aBTOHOMHUM CHUCTEMaM 31 IITYYHUM 1HTEJIEKTOM, Y SKHUX yCl eTanu
HaI[UTIOBAaHHS 3/1MCHIOIOThCS 0€3 OyIbh-SKOro KOHTPOJIO 3 OOKY JIIOJUHHU, a TaK 3BaHIN
«Cipiif» 30HI, KOJIM aBTOHOMISl 3aCTOCOBYETbCS Ui BHUKOHaHHA OOMEXEHOI KIIbKOCTI
KOHKpPETHHUX 3aBJaHb, 10 TEXHIYHO MOXYTh OyTu 3AiiicHeHi. [Ipu npomy Oyno BHSABIEHO
06araTo HOBHMX BIJKPUTHUX TIUTaHb, IO MOTPeOyIOTh pO3IJSAY Ta HOPUAMYHOIO
BPETYJIIOBAHHS.

- OCHOBHI IpUITYIIEHHS, SIKi OyJIU MOKJIa/IeHl B OCHOBY HaBYaHb, TaKi:

- TEXHOJIOTIYHI pPO3pPOOKH pO3IJISAATUCS B EBOJIOLIMHOMY PO3BUTKY, OCKIJIBKH ICHYE
HEBU3HAYEHICTh JAHUX CTOCOBHO MOTEHIIHHUX CIIPOMOKHOCTEH pEBOIOLIITHUX TEXHOIOT1H
(HampuKIaa, y BiJAJICHIH MEPCIEKTHBl BIPOBAKEHHS KBAHTOBHX OOYHMCIIEHB 31ACHUTH
OesnpeueneHTHU BB Ha po3BuTok IIII), TomMy BaxnauBo Oyno 30cepeauTHCs Ha
CY4aCHOMY CTaHi CIIpaB Ta pealiCTUYHIN OLIHI{ TOKPOKOBOTO PO3BUTKY TEXHOJIOTIH y Yaci;

- eKcIepTd OOMEXWIIMCS PO3TIISIIOM BHKIIIOUHO aBTOHOMHHX CHCTEM 030pOE€HP 31 MITyYHHM
IHTENIEKTOM, SIKi MOXYTb OYTH PO3TOpHYTI y (i3MYHOMY CEpelOBHILI 1 34aTHI 3aBAaTH
KIHETHYHOTO eeKTy, TOMY KiOepHeTHIHA 30pOosl JTUIIMIIACS 32 pAaMKaMH JOCHTIHKEHb; KPiM
TOT0, EKCIEePTIB HE IIKABWJIM OaraTOBUMIPHI CUCTEMH, SKi MOKHa BUKOPHUCTOBYBATH ISt
PO3BIIKHU 1 CLIOCTEPEKEHHS Y BICHKOBHX 1 IIUBUIBHUX 1HTEpEcax;

- 3 po3risay Oyjo BUIYYEHO CHCTEMH MIATPUMKHU MPUHHSATTS pillleHb HA OCHOBI TEXHOJOT{
11, sxi B)ke MO>KHA BUKOPUCTOBYBATH 3 METOIO IJIAHYBAHHS,
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- HaBYaHHS 30CEPE/UKYBAIM Ha PIMICHHSIX IIOJ0 PO3TOPTAHHS JIETAIFHUX aBTOHOMHHUX
CHCTEM 030pO€HHS, MIPH IIbOMY MOJITUYHI PIICHHS 100 MPpUAOaHHS a00 pO3POOKH TaKMX
TEXHOJIOTIH JIMIIWIIMCS 38 paMKaMU JIOCIKEHb.

AHAJIITUYHOIO OCHOBOIO JOCIHI/DKEHB CIyTyBaJla THIIOBA CXEMa BpaxyBaHHS JIIOJCHKOTO
YUHHUKA TPU TPUAHATTI pillieHb M0A0 3acTocyBaHHs cuiu, onmybsiikoBana UNIDIR y 2020 pomi
[Human element 2019]. Lla indorpadika € muiie BEpXiBKOW aicOepra, OCKUIBKH IPOIEC
NPUUAHATTS PIMICHHS MO0 3aKOHHOTO 3aCTOCYBAaHHS CUJIM € JY)X€ CKIQJIHUM 1 TOYHHAETHCS
Habararo panime (akTHYHOrO BHKOpHCTaHHS cuid. llepemyciM, mei mpomec Oepe moyarok i3
HaBEJICHOI BHU3Y CXEMH TOJITUYHOTO PIIICHHS 1010 HEOOX1THOCT1 BIiCBKOBOTO BTPYUYaHHS, MIOTIM
MPOXO/AUTH KiJIbKa PIBHIB IUIAHYBAHHS Ta OLIHKH 1 ()aKTUYHO JOXOAMTH O TOTO MOMEHTY, KOJIU
CUCTEMa 030POEHHS PO3TOPTAETHCS Ha TOJI1 0O¥0.

Hes3Baxkaroun Ha 3arajbHE HaMaraHHS MPUCKOPUTH MPOBEJCHHS HAaBYaHb, Y XOJ1 HUX Oys0
3aCTOCOBAHO CaMe€ TAaKW IIMPOKHH MiAXid. 3a paMKaMy BUAMMOI YaCTHHHU aiicOepra JHIIHINCS
B)XXJIUBI PIICHHS Ta KIIOYOBI apaMeTpH, IKi MalOTh BU3HAYAJIbHUH BIUIMB HA 3aCTOCYBaHHS CHJIH.
Hampukiiag, Ha cTpaTerivHOMy piBHI 1€ BU3HAYEHHS IPABWJI BEICHHS OOMOBHUX JiH 1 3arajbHUX
UTeH JUIs ypaKeHHS — 30KpeMa SIKi Il JOMyCcTUMi JUId ypakeHHd, a ski Hi. Ha omepamiiinomy
piBHI O0’€KTH Ypa)K€HHS YTOUHIOIOTH, iX TMEpeNiK cTae OUIbII JeTallbHUM, HOro pPeTeabHO
aHAJI3YIOTh 1 3aTBEpIKYIOTh. OcoOu, sIKi NMPUIAMAIOTh pPIIIEHHS, BU3HAYAIOTH HAWKPALIWA THII
cUCTeM O030pO€HHSI Ui JOCSTHEHHsS OakaHoro edekty. KpiMm Toro, ouiHIOIOTH CYIYTHI BTpaTH 3
ypaxyBaHHJIM YCiX YMHHHUKIB. YCIO If0 iH(QOpMAIiI0 MEpearoTh Jajli Ha TaKTUYHUK PIBEHb, /€
3a0e3neuyeThcsi BAKOHAHHS Micii 3 JeTajJbHUM IJIaHYBaHHSAM YyCiX HEOOXigHuX 3axofiB. Ha Bcix
MepeTiueHnX eTanax IepIIoYeproBe 3HA4YeHHS Mae€ KOHTEKCT 13 ypaxyBaHHSM NapaMeTpis,
00CTaBUH 1 OOMEKEHb.

[Ipouec ypakeHHsS Ha TAKTUYHOMY PiBHI MOJIISBCSA HA 5 eTamiB!

1. Ilomyk wmineii: HaBiramis i MaHeBp Ha 1oJii OO0 U BUSBJICHHS LW, CIIUPAIOYNCh Ha
HasBHY 1H(OpMaIlito, pO3BiIKY Ta 310paHi y pealbHOMY Yaci JaHi.

2. ®ikcanis (BUSABICHHS) IJIEH 1 B3ATTS Ha CYNpPOBIA: TICHs BHUSBJICHHS LUIEH CEHCOpHU
BUKOPDUCTOBYIOTb  JUISI BHM3HAYEHHS KOOPAMHAT OO0’€KTIB  ypa)Ke€HHs, IOJAJbLIOr0
MOHITOPUHTY HABKOJIMIIHBOTO CEPEIOBHINA 1 3a0e3NeUeHHs] BIIEBHEHOCTI B TOMY, MIO
MO3UTHBHA 11eHTH(IKAL HiJeHd MATPUMYETbCS Y IPOCTOPI Ta yaci.

3. LlinmeBka3yBaHHS: OCTaTOYHA TepeBipKa IUIEH TMepen ypaKeHHSIM 3 ypaxyBaHHSIM Pi3HHX
(¢bopM OILIIHKK PU3MKIB 1 BIAMOBITHOCTI MpaBHUJaM BeleHHS OOHOBUX MOiil, MIXXHApOAHOMY
ryMaHITapHOMY IpaBy.

4. VpaxeHHs: aTaKy 31MCHEHO 13 3aCTOCYBaHHAM 30p0oi a00 MPU3YMMHEHO Y1 CKaCOBAHO.

Oninka pe3yabTaTiB: OLIHIOBaHHS €(EKTHMBHOCTI aTaku Ta NPUNUHATTS PILIEHHS II0JI0

NOJIBIIMX AIH — y TOMY 4YHCIi, 3a HEOOXIJHOCTi, NMPOBEACHHS IOBTOPHOI aTaku YU

BIJICJTIIKOBYBaHHs a00 OUIKYBaHHS MIPOSBY HACIIJKIB 1 MEPEeXiJl A0 MOLIYKY HOBUX LIIEH.

JUis KOKHOTO 3 LMX eTamiB Oyslno po3risHYTO 4 MOXIIMBI PiBHI YHpaBiiHHA 30po€ro 3i

HITYYHUM IHTEJIEKTOM:

1. TloBHuit npssMuil KOHTPOJIb.

2. JlropuHa B KOHTYp1 YIpaBIiHHS: CHCTEMa BUKOHYE TIOCTABIICHE 3aB/IaHHS aBTOHOMHO, TIPOTE
HEeoOXi1JHEe BTPYYaHHs JIFOJUHM U1 IEpEBIPKH 1 BUKOHAHHS CHelU(IYHUX JTiH.

3. JlromuHa HaI KOHTYPOM YIPAaBJIIHHS: CHCTEMa BUKOHYE TIOCTAaBIICHE 3aB/JIaHHS aBTOHOMHO,
ajie MiJ HarjasIoM JIIOAMHU-ONepaTopa, SKUH MOXke 3a MOTpeOu BTpydyaTHCs, KOperyBaTu
abo nepepuBaTH crieuudiuHi Aii.

4. JioguHa BWIIydeHa 3 KOHTYPY YIPaBIiHHS: CHCTEMa 31 IITYYHHUM IHTEJIEKTOM BHUKOHYE
MOCTAaBJICHE 3aB/IaHHSI TIOBHICTIO aBTOHOMHO, 0€3 HarJIsiAy 1 BTpYYaHHs JIFOAHHHU-0TIepaTopa.

VY Xxoni HaBYaHb JJIS KOKHOTO 31 CLIEHapiiB €KCHEepTIB 3alPOCHIIN CTBOPUTH i/lealibHy, Ha X

MOTJIsAT, KOH(Irypalliro yrnpaBIiHH, MOJAABIIH 11 y BUTIAAl Tabmumi (Tabdn. 1). Y HaBeneHiit Bepcii

KOMIpKH 3aloBHEHI A npukiany. [Ipy nmpoMy OJMHUIEIO MO3HAYEHO HASBHICTH BiJIOBITHOTO

PIBHS KOHTPOJIIO HA TOMY YM 1HIIOMY €Talll, a 1oro BiJICYyTHICTh — HYJIEM.

o1
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VY Xoxl HaBYaHb TPHU 3aMOBHEHHI TAOJWINI TEXHIYHI E€KCIEepTH 3pOOWIIM CBiii BHCHOBOK,
CIHMPAIOYMCh HAa BJIACHE PO3YMIHHSA TEXHIYHOI 3JIHCHEHHOCTI 3aCTOCYBaHHS MOKJIMBHX DIBHIB
KOHTPOJIIO JJIS PI3HUX 3aBJIaHb y PI3HUX KOHTEKCTax. BIMCHKOBI €KCIEPTH MiMIWILIN 0 IHOTO
MUTaHHS OLNbIIe 3 MO3UIlIH BIHCHKOBOI JIOIUIBHOCTI a00 OCSTHEHHS BIHCHKOBOI MepeBaru. Y TOM
K€ 4ac 3 MPaBOBOi TOYKHM 30pYy BIJMOBib HA MHUTAaHHS OuIbIne (OKycyBajgacs Ha TOMY, SKi
IOPUIMYHI HACHIIKM a00 IOPUAMYHI MIPKYBAaHHS IIOJO JOITYCTHUMOCTI JIETalbHUX il OydyTh
J0JATKOBO 3aCTOCOBYBATHUCS Y KOHKPETHOMY BUTIQJIKY.

Tabmuus 1. Matpuns xoHdirypauii ynpasninas 111

PiBeHp KOHTpOIIO
[Momryk minei 0 0 1 1
Busnenns i cynposin 0 1 1 1
LineBka3zyBaHHs 1 1 1 0
YpaxkeHus 1 1 1 0
OriHKa pe3yIbTaTiB 1 1 1 1

@axisii UNIDIR Takox 3ampocuiii eKCIepTiB BU3HAYUTH, SIKI YAHHUKU BIUIMHYJIM Ha IXHIO
OLIIHKY, 1 B pe3yabTaTi 3adikCcyBajid AyXe HIUPOKUN CIIEKTP KATEropiil BIUIMBY — BiA THUIY I,
CEpEIOBUINA, B SIKOMY 3HAXOIUTHCS IIJIb, O JOMEHY (Ha CyIi, Ha MOpi, B MOBITPi), THITY Micii 1 11
napametpiB. Kpim Toro, yac arakw, ii micie Ta 6akaHuil eeKT BIUIMBAINA HA OLIHKY PU3HKIB AJIs
[UBUTBHOTO HACEJNEHHS 1 CBOIX BIHCBHK, a TaKO)X Ha BUOIp TEXHIYHHUX XapaKTEPHCTUK CUCTEM
030pOEHHH.

[1ix yac HaBYaHb PO3TIIAAATH 4 MUnosi cyenapii 60tosux Oii.

1. BusBneni Bopoxi Oe3ekimakHi pakeTHI YCTaHOBKM Oe3 BiiCbKOBOro abo IUBUILHOTO
MepCOHANy, CIOpPSXKEH1 1 roToBl Ui cTpuibOu. bakanuil edext — pyiHalis MyCKOBUX
YCTaHOBOK.

2. Bopoxi BIIJIA ocnamieni 30po€ro 1 aKTHBHI IIOOO0BO MPOTITOM THXKHS, OCTAaHHE IXHE
MmicrenepeOyBaHHs Oyno Bimome 3a 12 roAMH 10 NMOYAaTKy HaB4YaHb. baxkaHui edekTt —
HenTpanizauisa BIUIA.

3. JIiHii KOMyHIKalliif 3aCTOCOBYIOTHCSI BOPOKUMH CHUJIAMHU JUIs TOTIOBHEHHS 3a1aciB 030pO€HHs
1 OoempumaciB, JOPOTM BUKOPUCTOBYIOTHCS LUBUIBHUMH, MOPSJA PpO3TAIIOBaHI KHUTIOBI
OynuHku. baxxanuii edekt — pyitHauis JiHIH KOMYHIKaLiH.

4. Bopoxuil KOHBOM y pyci, #Horo mo3uuis Ha J0po31 HEBIIOMa, J0pora TaKOX
BUKOPHUCTOBYETHCS LIMBUTbHUMHU. baskaHuil eexT — 3HUILEHHS KOHBOIO /10 JJOCATHEHHS HUM
MeX MicTa.
3a3HaveHi clieHapii He Oy Mpu3HAueHl Ui TOTO, MI00 OXOMHUTHU BCi MOXIIMBI BUMAAKH.

Bouu Oynu nuimie 1HCTpYMEHTOM, SKHW MaB CTUMYJIOBATH OOTOBOPEHHS YOrOCh OLIBII
KOHKPETHOTO 1 BUMIPIOBAaHOTO. AHali3 ClieHapiiB CBIJUUTH, IO B JBOX 13 HUX MiclenepeOyBaHHS
e Oyno Bigome (cuenapii 1 Ta 3), a B ABOX IHIIUX — HeBigome. byno mepenbadeHo pizHU
TUNaX IiIed — (ikcoBaHi 1 MOOLTBHI, BificbKOBI Mu1aThopMu, iHGpacTpyKTypa Ta KOHBOW. IHIIIMM
BAYJIMBUM MapaMETPOM CIIEHapiiB OyB Kiac 30MTKIB, pU3HK CYIIYTHIX 30MTKIB, MOTEHIII{HA y4acTh
LUBLIBHOTO HACENICHHS.

Pesynbpraty omuTyBaHHS TPHOX KaTeropi eKCHepTiB (TEXHI4Hi, BINCHKOBI Ta IOPUAWYHI
¢axiBii) U1 KOKHOTO 13 3a3HaYEHUX CIICHAPIiB JaJi 3MOTY 3pOOMTH LIKaBUH BHCHOBOK, 110 KOJHU
eKCTiepTaM HaJaloTh HIMPOKHHA CIIEKTP MOXKIMBOCTEW Ui KOHTPOIIO HaJl aBTOHOMHOIO 30pO€ro 3i
IITYYHUM 1HTEJIEKTOM, OUIBIIICTh 13 HUX YacTO CXMJISETHCSA JO SKOTOCh BapiaHTa, SIKUM JI03BOJIUB
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Ou JIroAsIM 30eperTu Jiesaky GopmMy KOHTpOIo abo ydacTi. EkcriepT gyxe piiko BUOMPAIOTh KpanHi
BUIIAJIKA TTIOBHOT'O KOHTPOJIIO UM BUJTYUCHHSI JIIOJUHU 3 KOHTYPY yIpaBIiHHS. 3BUYAINHO, TIPU IILOMY
OyJI0 BHUSBIICHO TEBHI PEriOHaJbHI acleKTH Ta perioHaibHI Bapiamii. He kKoXkeH perioH TUM 4u
IHIIAM YUHOM BiJpearyBaB TaK camo, SK IHINWH, XO4Ya, JUBJISIYMCh HA arperoBaHi JaHi, CIiJ
BKa3aTH, IO iCHye 0araTto BapiaHTIB 1 CTYNEHIB BIAMIHHOCTEH y paMKax THX CaMHX CKCIIEPTHHUX
CIUTBHOT y Pi3HHUX perioHax i Mi’k eKCIIEpTHUMH CITIBTOBAPUCTBAMH. TOMY JyXe CKJIaJHO BHALTUTH
OJIHY KOHKpPETHY TE€HJCHIII0, SIKY MO>KHA 3aCTOCYBATHU BUKIJIFOUHO JI0 OHI€T €KCIIePTHOI CIIIbHOTH.

[HII010 BaXJIMBOIO XapaKTEPUCTUKOIO € rpadidHi 3aJeKHOCTI PO3MONALTY JAYMOK €KCIEpTiB
CTOCOBHO JIOITYCTUMOTO PiBHS aBTOHOMHOCTI 30p0i 31 IITYYHUM 1HTEJIEKTOM JJI KOXKHOTO 3 €TalliB
nporecy ypaxkeHHs mijed Ha moii 6oro. CyTTeBO, IO Ui KOXHOTO 3 eTamiB OOWOBUX i 10
IJIOCKIIIMN XapakTep Mae KpuBa 3aJICKHOCTEH, TO OLIbIE BapiaHTIB PO301KHOCTEH ICHYE Yy
MoryIAgax eKCHepTiB y pamkax onHoi rpynu. Lo Ounbmie mikiB BUJHO Ha KPHBIH, TO OiibIe
€KCIIEPTIB CXUJISIIOTHCSA JIO BIJMOBIMHOI CHIIGHOT TO3MIli. AHai3 CBIAYUTH, IO HACIPaBIi
pe3yNbTaT HaBYaHb JAIH 3MOTy 3adikcyBaTu 0arato BiAMIHHOCTEH y MiAXOAax MiX TEXHIYHHUMH
Ta BINCHKOBHMHM €KCIIepTaMH 1 nmpaBHUKaMu. [Ipore mans cuenapito Hewrpanizamnii BITJIA crocoBHO
eTammy MONIYKY LiJeH PO3MOIiT AYMOK PI3HHUX KaTeropiii eKCIepTiB € IyKe CXOXKHM 1 3BOJUTHCS
MEPEBAXKHO 10 IOIUIBHOCTI MOBHOT aBTOHOMHOCTI CCTEM IOIIYKY.

BaximBo Takox ypaxyBaTH, II0 0arato eKCIepTiB MiIKPECTHUIA MOXKIUBICTh KOMIIPOMICHUX
pillieHb, KOIU PiBEHb aBTOHOMHOCTI, J€TIErOBaHUN KOHKPETHIM CHUCTeMi 31 IITyYHUM IHTEIEKTOM,
MOJK€ 3MIHIOBATHUCS 3aJIS)KHO BiJl TOTO, SIKa aBTOHOMHICTh Tiepei0aueHa sl MOJajIbIINX eTarmiB abo
nepenyBajia TOTOYHIM cuTyauii. binmeln netanbHMil aHali3 OTPUMAHUX JIAHUX BHKIAJCHO B
o¢imirinomy 3BiTi UNIDIR.

3a pesyibTaraMH HaBuaHb OyJl0 CQOPMYJIBOBAHO HaMBaXIMBIIII TEXHIYHI MIPKyBaHHS.
30kpeMa, O3HaKa «aBTOHOMHHUI» HE € CHHOHIMOM IIOHSTh «aBTOMAaTHW30BaHWI» (automated) i
«aBTOMAaTHUYHUI» (automatic). Pi3HUII0O MK IIUMH TphOMa KOHILICTIIIMA MOKHA MPOLTIOCTPYBATH
Ha MPUKIAJI BTPATH 3B A3KY MK HA3€MHOIO CTAHIII€I0 YIPABIIHHS 1 APOHOM.

Komn meit  3B’SI30K  pO3pHBAEThCS, M  JOCSITHEHHS  KOMIIPOMICY  CIIPaIlbOBYE
3arporpaMoOBaHUil aBTOMAaTHYHUI TpUTep, SIKUW CIIOHYKA€e JPOH 3pOOUTH TaiM-ayT, HApPUKIAa Ha
OJIHy XBWJIMHY, 1 3aTpUMAaTUCS Ha MicClli, OYIKYIOYH, MOKH KaHaJl 3B 53Ky He Oyne BiIHOBJICHO.
SIKmio micns 3aKiHUEHHS TaliM-ayTy 3B’SI30K HE BiJHOBIIOETHCS, TO aBTOMATHYHO 3aITyCKAE€THCS
3BOPOTHMH BIUIIK 4Yacy, SKUH 1HINIIO€E aBTOMaTMYHUM Mpoliec MOJbOTY B IHIIE Micle, 1100
JIOUEKATUCSl BCTAHOBJICHHS 3B’sI3Ky. SIKIIO HAaBITH 1€ MpoOIlEC 3a3HA€ HEBJayi, € IHIIUNA TpUTED,
SKUI aBTOMAaTUYHO CIPAILIbOBYE 1 JPOH JIETUTh B O3HAYEHY 30HY JUISI BUKOHAHHS KOHTPOJIHOBAHOI
nocanku. lle Bce € mpukiIazmamMu aBTOMATHYHUX TPHUTEPiB, sIKi BUKOPUCTOBYE CHCTEMa JIJIs
peaizaiiii aBTOMaTH30BaHUX MPOIIECIB, 3aMICTh TOTO, 100 MOBIIOMIISITH APOHY, KyIU HTH, 1100
YeKaTu CUTHaTY, a00 Jie MPU3EMIIUTUCSA Y BUIAJKY, SKIIO CUTHAJ MPOIaia€, CKaKiMO, OUTBII HIXK
Ha roauHy. SIKIIo BCi 1i Ail CIJIaHOBAHO 3a3JaJlerib, aBTOMAaTU30BaHa CUCTeMa Oy/e BUKOHYBAaTH
iX B aBTOMaTUYHOMY PEKHMI.

[IpukamomM aBTOHOMIi € CUTYyallis, KOJH y pa3l HaIXOMKEHHsS IMOBIJOMJICHHS NpPO BTpATy
3B’SI3Ky JPOHY BU3HAYAIOTH JIMIIE MMapaMeTpu Oe3MevHOro MicIsl mpu3emiieHHs. Hampukian, e
MOXYTh OyTHM BUMOTH BiJJIaJIeHHsl TaKOro Miclid He MeHIle, Hbk Ha 50 kM BiA palioHy omeparii,
o0 mobnm3y He Oyfo JKHUTIa 1 BUKOHYBaJlach HU3Ka IHIIUX oOMexeHb. [Ipu mpomy cucremi
JI03BOJIEHO CaMiii BH3HAUWTH Kpalle Miclle AJs aBTOHOMHOTO MpPH3EMJICHHS. TakuM UYHHOM,
CKJIaJIHE 3aBJAaHHS, 1[0 CTABUTHCS MAIllMHI, 3aITyCKa€ OUIbII CKIaJHUN MPOLEeC MPUUHSTTS pIlIeHb 1
aHaJi3y JaHMX, KU cCUCTeMa MOBUHHA POOHTH, 11100 KEPYBAaTH CBOEIO MOBEIHKOIO.

Texnomoris I 3a6e3meuye aBTOMaTHU3aIlii0 1 aBTOHOMHICTb, aJieé BOHA HE aBTOHOMHA cama 110
co0i. SIKIIo po3rasAaTé aBTOHOMIIO SIK 3aKJIIOYHY JIAHKY PO3BUTKY CHPOMOXHOCTEW MPUHHATTS
pilieHb Jr0auHO0, To TexHosorisa LI Halilinpm mpuaaTHa A aBTOHOMII, ajle He 00OB’A3KOBO
enuHa. 3HOBY X TakW, CIiJ] BU3HATH, 110 crpoMokHicTh LI mepeBepuryBaTu mironell ChOrojHi
OOMEXYEThCSI KOHKPETHUMH 3aBIaHHSMHU 3 po3Mi3HaBaHHA 00’ekTiB. Bimmomimui Texuosorii LI
OLTBII IPOCYHYTI, HI’XK PO3YMIHHS TIOBEIIHKHA. TUM He MeHIIe, BCe IIe ICHYIOTh 3HauHI 0OMEKeHHS,
KOJIA CTIpaBa AOXOIMTH 10 peairbHoro Bukopuctanus LI, skuit moGpe mparroe B KOHTPOIbOBAHHX
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cepenoBumax abo sabopatopisx. BimmosimHa mpoOjema Mae Ha3By «MOJICTIOBaHHS PEATIbHOTO
pO3puBY». 3HAYHHMM aKLIEHT poOisATh Takox Ha HezgaTtHocTi LI 1o y3aranbHeHb 1 epepo3noaiTy
MPOAYKTUBHOCTI MIXK PI3HUMU 3aBIaHHSAMHU 3aJI€KHO BiJ] iX KOHTEKCTY, ockinbku 1111 3maren nodpe
BUKOHYBaTH KOHKPETHE 3aBJaHHS B Jayke creuu@piyHoMy KoHTekcTi. lle o3Hauae, mo TOH ke
caMuii aITOPUTM He OyJie 0IHaKOBO €()EeKTUBHO MPAIIOBATH JUIsl IHIIUX 3aB/IaHb.

bararo excrnepTiB BHCIOBHWJIM IYMKY, IO BIPOBAKEHHS aBTOHOMII Oyne MOCTYHNOBHM 1
OOMEXUTBhCSI TUMHU 3aBJaHHAMM W (QYHKLIISIMM, $KI [OpOAEMOHCTpyroTh, o III 3moxe
3aJIOBOJILHUTH BHUMOTH Iepen0adyBaHOCTI Ta HaAIWHOCTI. OcraTouHe pIMICHHS IHUIIAETHCA 32
KIHLIEBUM KOpUCTyBaueM. Lle He BUKIIIOYae, 110 esKI HepOo3Cy UIMBI aKTOPU BUPILLIATh IHTEIPyBaTH
I y xpuTHYHI PO, SIK TUTBKH BOHHU € 3MOXYTh. AJie SKIIO BUKIIOUUTH TaKi BUIAJIKU, EKCIIEPTH
HOTOJKYIOThCS, 1110 Lie Oye, MBU/IIIE 32 BCE, IOCTYIIOBE BBEICHHSI.

Cain migKpecIuTH BaXXJIUBICTh TaHUX, SIKI BBAXKAIOTH KIIFOYOBUMHU JJIsi HABUYAHHS, TECTYBaHHS
1 posropranHsa IIII. TecTyBaHHS Ta OLIiHKAa TOYHOCTI € (DyHJAMEHTAJIbHOK YAaCTUHOKO HIPOILECY
BCTaHOBJICHHS a00 KamiOpyBaHHS TOBIpM MDK JIIOJAbMHU-ONIEpaTOpaMu Ta pisHUMHU cuctemamu 1L
Ane 3apa3 He BHCTa4ae pecypciB, 4epe3 110 BEJIMKY YaCTUHY TaJaHTIB 1 3HAYHY YAaCTHHY KOIUTIB
3a[liTHO Ha PO3pOOKY HOBUX THITIB, HOBUX Mojened i HoBux 3aco6iB IIII, a He y BHBYCHHS,
TECTYBaHHsI Ta MEePEeBipKy HAassBHUX pilleHb Ha ocHOBI 1111

3BHUaiiHoO, € nesKi oueBuIHI nepeBaru BBeAeHHs 111 i mpu BUKOHAHHI KOHKPETHUX 3aBJaHb.
Ha nymky BilficbKOBHX €KCHEpTiB, epeadauyBaHuMu nepeBaramu 3actocyBanss LI mix yac micii
€ IIBUJIKICTh, TOYHICTh, €(PEKTHBHICTH PECYpPCHOTO MEHEIKMEHTY, 3/JaTHICTh MiITH B YMOBax
BiJICYTHOCTI 3B’s13Ky. [IpoTe HaBITh 3a TakMX IepeBar JOLIbHICTh 3acTocyBaHHs cucteM 11 6yne
3aJIeKaTH BiJl KOHTEKCTY W mapameTpiB Miciid. Y Oyap-sSKOMY BUMAIKY UL BIICBKOBUX €KCIIEPTIB
He OyNno HIKOTO0 CTUMYJY MNPUITYCTUTH, 110 30poiHI cuiu OyayTh 3allikaBieHI B PO3ropTaHHI
ABTOHOMHHUX CHCTEM O30pO€HHS, SIKi BOHM HE MOXXYTh KOHTPOJIFOBATH 3a JOMOMOTOI OUIBII
LUJTICHOTO KOHTPOJIO, OCOOJIMBO TIPH PO3IIISII KPUTHIHUX (byHKuiﬁ HasBHICTH TEXHOIOTIYHHX
pilieHs HEe O3HAYae, 110 BOHU OYAYThH B111pa3y iHTerpoBaHi y Bilichka. ICHYye 1ina cTpyKTypa, sKa
MOBUHHA OyTH po3poOiieHa, 1100 IMOB’sI3aTH TEXHOJIOII0 3 BiMCHBKOBUM MOTEHIAJIOM, 1 BOHA
BKJIIOYae B ce0e JOKTPHHHM, OpraHizamiiiHi cTpykrypu, HaBuaHHs i noa. (DOTMLPFI). Hemae
IPUYMH BBAXKATH, 1110 MOXKIMBOCTI TexHoorii I moBMHHI CKOPOTUTH Oyb-SKUH 3 IUX BAXKIUBUX
KpOKIB. Y BCAKOMY pa3i, BOHH 3pOOJIATH 1X I OLIBII aKTYATbHUMH 1 BAXKIIMBUMU.

KpiMm TOro, BHMKOpPHCTAaHHS AaBTOHOMHHMX CHCTEM 30poi HISK HE 3HUXKYE HOPUIUYHY
BIIMOBIIANIbHICTh 332 HACHIJKHU JUIsl TUX OCi0, siki mpuiiMaroTh pimieHHs. [IpoTe neski ekcneptu
BKa3aJld Ha Te, 1110 MOXKYTh BUHUKHYTH HOBI IIpo0JIeMH, OB s3aH1 3 HENPaBUIbHUM IMPU3HAYEHHSAM
BI/IMOBIIAJILHOCT] JIIOJUHU a00 KPUMIHAJIBHOI BIAMOBIJATBHOCTI 32 BHKOPHUCTAHHS 30poi, 110
BUHUKJIA B PE3YNIbTATI MOMHIIOK O€3eKIMaXHUX CUCTEM 31 IITYYHUM 1HTEIEKTOM.

Bapro 3ayBaxkuTH, 110 OopraHi3aTOpyd HaBYaHb CIIPOCTHIIM OMHUC CIICHAPIIB 3apaad eKOHOMIl
gacy. J{ns BIAMOBIAHOCTI IUISIM JIOCIHIIKEHb CIIEHapiii OUMbII BUCOKOTO PiBHA OyB JOCTaTHIM 3
TOYKH 30pY TOTO, SIKI €JIEMEHTH MPHUHIMIIB MIXXHAPOJAHOIO T'YMaHITapHOTO MpaBa BUKOHYIOTbCA. Y
Oy/b-KOMY BUIAJKY CIeHapii He Oyiau 3aHaJATO CKJIQAHMMHU, IPOTE€ BOHM JIO3BOJMIN 30epertu
HeoOX1HUH piBEHb NOCTOBIpHOCTI. Pa3oM 3 TuM, Lie TIJIKM MOYATOK 1 B MalOyTHHOMY MOKJIMBO
Oyze 3amyckatu HabaraTo CKJIa HIIII 1 OUTBII peanbHi CleHapil.

VYci 3amisHi excnepTHI Ipynu Oyiau 3 pI3HUX NPUYUH CTYpOOBaH1 SIKICTIO AAHUX, SKUMU
orepye aBTOHOMHAa CHCTeMa 31 IITYYHUM IHTEJIEKTOM, MpoTe HaiOuiblie HUM mepedmanocs
TEXHIYHE CIIBTOBAPHUCTBO, K€ BBAXKA€E JIaH1 KIIOUOBUM (DAKTOPOM JJIsl TECTYBAaHHS Ta PO3TOPTAHHSA
aBTOHOMHUX cHCTeM 030poeHHs. BilicbkoBe criBTOBapHCTBO Oyli0 CTypOOBaHE MPOOIEMOIO TaHUX,
OCKUIBKM BOHO 3HA€, 110 BiJl IXHBOI SKOCTI MOXKE SIBHO 3ajie)KaTW NMPOAYKTUBHICTH cuctemu LI
BilicbkoBUM ekcmepTaM BiJJOMa BaXJIMBICTh TECTYBAaHHS 1 TMEPEBIPKM MaIIMHU THMH XK
OTIEPaTUBHUMH JTaHUMH, SIKi TTOTIM OyIyTh BHKOPHCTOBYBATHCS, KOJH CHCTEMa PO3TOPTAETHCS Ha
noJi 00ro.

I, 3Buy4aiiHO, OpHIMYHA CHUIBHOTA, 3aJIe)KHO BiJ] PETiOHIB, OLIBII-MEHII YCBIJIOMIIIOBaJa
IOPUIMYHY BaXIJIMBICTh AaHuX. [IpoTe cepen Hei He Oy0 pO3yMiHHS TOTO, IO 3PELITOI0 aBTOHOMHA
cucteMa 30poi 31 IMITYYHUM IHTEJIEKTOM B3aEMOJISITAME 3 JAaHWMHU, 1 SKIIO I JaHi OyIayTh
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HEONTUMAJILHUMU a00 BIAPI3HATUMYTHCS BiJl THUX, JUIsl SKUX CHUCTeMa Oyyia MiArOTOBJICHA, TO
MOXKYTh BUHHKATH JOAATKOBI ITUTAHHS, IO CTOCYIOTHCS Mepe10adyyBaHOCTI Ta HAAIMHOCTI CUCTEMH.

Hapnaku, BIMCHKOBI €KCHEPTH BHUCIIOBIIOBAIM IMOOOIOBAHHS 3 MPHUBOAY HAAIHHOCTI CHUCTEM
1. BoHN miIKpECTIOIOTh NEPIIOYEProBy BaXIJIMBICTH MIKHAPOJHOTO TyMaHITapHOTO Mpasa i,
30KpeMa, BIJHOCHY BaKJIMBICTh NPHHIIMIIB, sSKi HEOOXITHO OyJe NpHUB’SA3aTH 10 KOHKPETHOTO
CIICHapiI0 1 KOHKPETHOTO BUY 30pOi.

BianmoBiaHi AocaipKeHHS MO0 3aCTOCYBaHHS aBTOHOMHHUX CHCTEM O030pO€HB 31 IITYYHHM
IHTENIeKTOM OyAyTh MPOJOBXKEHI 1 B MOJAJIbLII POKH 3 YpaxyBaHHSIM YIPOBAKCHHS HOBHX
TEXHOJIOTIH. 3 oIy Ha IIe, BOKJIUBO 3a0€3MEUUTH Y4acTh MPEJACTAaBHUKIB YKpaiHU y poOOTi
KHAO HATO Ta I'pynu ypsaoBHX €KCHEpTiB 3 NMUTaHb JeTadbHUX aBTOHOMHHX cucteM (I'YE
JIACO) VYmpasninas OOH 3 nutanb po330poenHs. EQexTHBHUM MeTOI0M CHIBPOOITHHIITBA CIIif
BBKAaTH aKTHBHY y4YacTh Yy JHCKYCISX Ta BUCTYNH 3 KOMEHTapsSMH IIOJ0 MOPYIIEHUX MUTaHb 3
ypaxyBaHHSIM TBOPYOTO BUKOPHCTAHHS JOCBiJly HalllOHAIBHUX EKCHEPTIB JJs BIPOBAKCHHS
HOBITHIX iJIel Y BIJTIOBiIHI HOPMATHBHI JOKYMECHTH.

Crtpuxak O. €.
Ho po3ainy «Beryn»

ExoHomiuHu# po3BUTOK Oyab-sKoi Kpainu y XXI-My CTONITTI MOBHICTIO 3aJI€KUTh Bifl PIBHS
NPEJCTaBICHHS HA CBITOBOMY PHHKY CHCTEM 3HaHb, SKi NEBHUM UYMHOM IMPKYIIOIOTh B YCIX
JaHKaX COLIIaJIbHO-€KOHOMIYHHUX BIJIHOIIEHb y CyCHUIbCTBI. KiIr04OBHMM HpOSIBOM LIBOTO SIBUINA €
CTaHOBJICHHS eKoHomiku 3nanwu (anri. knowledge economy), ska ¢opMyeTbcs Ha OCHOBI
MDKIUCHHUILIIHAPHO II0B A3aHUX MK COOOI0 MPOIECIiB CTBOPEHHS, OIpaIlfOBaHHs, 30epiraHss,
MOIIMPEHHs] Ta BUKOPUCTAHHS 3HaHb. Lle 3yMOBIIO€E Te, M0 KOTHITUBHO-KOMYHIKAaTHUBHI clieHapii
B3aeMOJII B yCiX cpepax coliaabHO-eKOHOMIUHOT AiSIBHOCTI A€ KaBH TaKOXK LIJIKOM 3aJeKaTh BiJl
il cIpOMOXHOCTI €()eKTHBHO OMPaIbOBYBATH HasIBHI 3HAHHS Ta KOMIUIEKCHO BUKOPHCTOBYBATH BIKE
HaKonmu4eHi iHpopMaliiiHi pecypcu. Azne iHopMmarlliiiHi pecypcH, SiKi Penpe3eHTYIOTh CHUCTEMHU
3HaHb 3a CYKYIHICTIO Ta XapaKTepOM BHUKJIaJy, HaJekaTh JO KJIacy BeNMKUX AaHuXx (aHri. big
data). Yci BOHM TakoX XapaKTepPU3YHOThCs 0araToacreKkTHICTIO, MHOXHHHHMH JIATCHTHHMH
3B’sI3KaMU TOIIIO.

Bupimennss npoGieM po3BUTKY Ta €(EKTUBHOIO BUKOPUCTAHHS CHUCTEM 3HaHb y PI3HUX
rajy3six JIIOJChKOI AISUIBHOCTI, SIK CBIAYUTH CBITOBHM JTOCBIJ, JI€KUTh Yy IJIOLUIMHI 3aCTOCYBaHHS
Cy4acHUX 1H(pOpMAIIfHUX TEXHOJIOTIH, L0 pPeami3yloThCs Ha 3acajaXx IITYYHOIO I1HTENEKTY SK
OJIHI€] 3 KITFOUOBUX TEXHOJIOT1H Cy4acHOCTI.

AreHTcTBO mepenoBux 00opoHHMX mocrigHunbkux mpoekTiB CIIIA (DARPA) BusHaumio
XXI croniTrd moyaTkoM epy TpaHCAUCUUIUIIHAPHUX JociikeHb. L{inkom 3abe3neuntu peaniszaiio
I[OTO MEraHanpsMy HayKOBOT'O il HAyKOBO-TEXHIYHOTO PO3BUTKY SIK CKJIaJ0BOi €KOHOMIKHM 3HAHb
MOXXJIMBO Ha 3acaZaXx BUKOPHCTaHHA yciX 3aco0iB MTy4yHOro iHTenekrty. llpu mpomy
3abe3neuyeTbCsi (OpPMYBaHHS JIOTIYHHMX METapaMoOK, 3a JONOMOIOK SIKMX 3HAHHs, W10
B1J100OpaXXal0Th PEe3yNbTaTH TPAHCAUCLUILUIIHAPHUX JOCIIIKE€Hb, MOXYTh OyTH KOHCOJIIJIOBAHO
IHTETpOBaHi y pi3HI Tajdy3eBi HAMPSIMKH PO3BUTKY 1H(GOPMaLiHHOrO CyCHUIbCTBA M, SK HACIIIOK,
CHPUATUMYTH P030YZ0B1 EKOHOMIKH 3HAHb.

Taki 0cOONMBOCTI Cy4YacHOTO €Taly CTaHOBJEHHS CYCHUIbCTBA 3HaHb 3YMOBIIOIOTh
aKTyaJIbHICTh MPOOJIEMH CTBOPEHHS 1HTENEKTYyaJlbHUX IHCTPYMEHTIB 1 3aC001B, CIPOMOKHUX Y35TH
Ha ceOe MpuHAMHI YacTUHY OCHOBHUX KOTHITMBHUX (YHKUIH moauHu. Tomy mnopanmbiinit
PO3BUTOK €KOHOMIKHM 3HaHb, OCOOJIMBO B HaIlll KpaiHi, MPAaKTUYHO LIJIKOM 3aJI€KUTh BiJ TOTO,
HACKUIbKH e(peKTHUBHO OyJe peanizoBaHO W BUKOPUCTAHO JOCSATHEHHS B cdepl iHGoOpMariiHuX
TEXHOJIOT1H 1 IITYYHOTO 1HTEJIEKTY.
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TepeweHko B. M.
Ho po3uiny 1. «Ilapagurma

Micue Ykpainu B cBiTOBiil ekocucTeMi IITy4HOro inrenekry. IlpodiemaTnka

HesBaxaroun Ha Te, mo YkpaiHa Oyna Oarato pOKIB aKTUBHHM TpaBIEM Yy Taly3i
(dyHIaMEHTAIBHUX JOCTIKEHb Y Psi/ii CyJacHHX HAYKOEMHHX HAIpsIMiB, HA CHOTOJHI I1i TO3MIIIT
JIENIO BTPAYarOThCs. 30KpeMa, Oarato HaIlMX BHITYCKHHUKIB IMPOBIIHUX BY3iB, K1 CHEIIATI3yIOThCS
y rany3i iHpopMaIifHUX Ta KOMIT IOTEPHUX TEXHOJIOTiH, TOTO/KYIOThCS Ha 3ampOIICHHS
MpoBiAHUX 3akopAoHHMX IT-kommaniii. IIpommcioBicTh VYKpaiHM CTUKAETBCS 3 KOPCTKOIO
r7100abHOI0 KOHKYPEHIIIE€I0, IO TOETHYETHCS 3 TPyAHOIIAMH Yy (piHAHCYBaHHI iHBECTHULIN 3
BHCOKMM PH3UKOM VY CKJIQJHUX TEXHOJOTIYHUX cdepax, BKIOUYaOUM iHPoOpMalliiHi Ta
KOMIT'FOTEpHi TeXHONOTii. IM Takox 3aBaskae cTapiHHs iHPPACTPYKTYpH, BKIIOYAIOUM TEXHIKY, SKa
HE roTtoBa JI0 OHUGPOBYBaHHS, Ta ICHYIOYl BHPOOHHMYI TMOTY)XKHOCTI KpaiHH, a TaKOX dYepe3
BIJICYTHICTb MOXJHUBOCTEH MacmTaOyBanHs Ta audy3ii TexHomorid. IloTpiOHi TpuBai
IHBECTULIIMHI LIMKJIU Y KJIIFOYOBHX raiy3sx YKpaiHH, 30KpeMa €HeproMiCTKUX ramyssx.

JlocmipkeHHsT Ta 1HHOBAIil BW3HAHI BAXIUBUM JDKEPEIOM EKOHOMIYHOTO pOCTy Ta
KOHKYPEHTOCIIPOMOXKHOCTI, aje ICHye HarajibHa moTpeda y OinblIid KUTBKOCTI 1HBECTHIN B
VYkpainy, 30kpemMa B MPOMHUCIIOBICTh. ICHye moTpeda iHTerpyBaTH TOPU30HTAIBHY IPOMHUCIIOBY Ta
IHHOBAIlIiHY TMOJITHUKY 3 Taly3eBOI0 Ta TEXHOJOTIYHOKW, 1100 CHPUATH MPOMUCIOBIN
TpaHcopmariii 10 €KOHOMIKM 3HaHb MUISIXOM ITOCHJICHHS TPUCYTHOCTI BHCOKOTEXHOJIOTIYHUX
CEKTOPIB, OJTHOYACHO CIIPUSAIOYU MOJIEpHi3alii HU3bKO- Ta CePEeJHbOTEXHOJOTIYHUX CEKTOPIB Ta iX
3IATHICTH 3aCBOIOBaTH HOBiI TexHojoril. [epxasni iuBectunii Ykpainn B HIAJIKP y mmudposux
TEXHOJIOTISIX 3HAYHO MEHIII, HDK Y MPOBIAHUX IHAYCTpIaIbHUX KpaiHaxX, TaKux, K KpaiHu
€spocorozy, CHIA, Kanmagm Ta A3zii (Kuraii, Anonis, IliBnenna Kopes). A y Takux
BHUCKOTEXHOJOTIYHUX cdepax, sk mrydnuit iHtenekt (IUI), nepkaBHi Ta mpuBaTHI 1HBECTHII B
VYkpainy y necsaTku paziB MeHmi. Kutaii po3poOHB cTpaTeriyHuii 1miaH Ha MiATPUMKY TEXHOJOTIH
I Baprictio 150 mupa monapis, Birodaroud po3poOky uwiniB LI, sxuit 3aBepmryerses y 2025
poui. Lleit muan 3a6e3neuye no3umii Kurato sk rimodanbHOT cynepaepKaBu Y BUCOKOTEXHOIOTTYHIX
rajgy3siX IpOMHCIOBOCTI, @ TAKOX 3HAYHOIO MIpOIO 30Cepe/KeHUH Ha 3acTocyBaHHI TexHonorii LI
B JIECSATH CTPATETIYHUX CEKTOPAX.

Po3BUTOK MPOMHUCIOBOCTI Ta 1HPOPMALIHHUX TEXHOJOTiH, 3 OJHOro OOKYy, MOCHIIOIOTH
COLIaJIbHY 1IHTETpalilo, a 3 IHIIOro OOKYy 3pocTae PHU3UK MOJLTY CYCHUIbCTBA 3a CTYIEHEM
KBaJiQikallii NpaiBHUKIB, sIKI MalOThb BUCOKHUH piBeHb B 00jacTi iH(poOpMalifHUX Ta HUPPOBUX
TEXHOJIOTI Ta 3 JeIKUM KOHCEepBaTHU3MOM Kaiigikamiii B 1HmMX cdepax. Takoxk ICHYIOTb
npobJaeMH BIPOBAKEHHS. HOBMX TEXHOJIOTIM Ta iX BIUIMBY HAa PUHOK Mpalli Ta XapakTep Mpalli;
HEBIJNOBIAHICTh HABMYOK Ta 301IbIIEHHS KOHLEHTpauii OaratctBa. B VYkpaiHi iCHYIOTH CYTTEBI
BIIMIHHOCTI Yy pIBHI €KOHOMIYHOI MISTTBHOCTI Ta e(eKTUBHOCTI PUHKY IMpalli, BKIIIOYAIOUu
TEXHOJIOTIYHY CHeIiai3alliio Ta IHBECTHUIlT B JOCTIIHPKEHHS Ta 1HHOBAIII1. 3aBISKH BIPOBAKEHHIO
HOBMX TEXHOJIOTH Ta aBTOMaTu3awii 30UIbLIYEThCS KUIBKICTh BHUCOKOKBaTi(PIKOBAaHHUX POOOUYMX
Mmicupb. HaiiBumii po30ikHOCTI y kBamidikauii € y mnpodecisx, MOB’si3aHUX 3 1HGOpMaLIiHUMU
koM torepHuMu TexHoiorisiMu (IKT), BupoOHunTBOM 1 OyniBHUITBOM. TpetnHa po6odoi cuiu
VYkpaiHu Mae HeAOCTaTHIM piBeHb HU(GPOBUX HABUYOK. BIACYTHICTH KBani(iKOBaHUX JIIOJEH Ta
TaJIaHTIB pU3UKY€E yNoBUIbHUTH iHBecTulii. Hampukiaz, 9 13 10 BupoOHUKIB HamMararoTbcs 3HANTH
KBaTi(hiKOBAaHUX TPAIIBHUKIB, K1 iM OTpiOHI. [logi0HMM YHOM O1bIIIe TTOJIOBHHHM KOMITaHIH, SKi
nrykaroTh crnenianictiB y ramysi IKT, 1 3okpema y cdepi LI, moBigoMisitoTs nMpo TpyAHOILI 3 iX
HabopoM. Otxe, icHye morpeba pedopMyBaTH HHUHILIIHIO CHCTEMY OCBITH, a TaKOX Kpalle
nepeadauuTH OCHAIIEHHS pOoO0YO0i CHIIN BIAMOBIIHUMHI HAOOpaMU HABUYOK.

Jo miapo3ainy 2.2. «OCHOBHI HANPSIMU 10C/Ii/I’KeHb IITYYHOI'0 iHTeJIeKTY)

OCHOBHI HANIPSAMM J0CJTIIKeHb TA iHHOBaILii
OCHOBHI NPIOPUTETH JTOCIIPKEHb Ta IHHOBaIll 00’ €HaH1 y JIB1 3arajbHi KaTeropii:
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- CTBOPEHHS TEXHOJIOTIH, 0 32a0€3MeYyI0Th KOHTPOJIb Ta EKOHOMIYHY HE3aJIC)KHICTD;
- MPHUCKOPEHHS €KOHOMIYHHX Ta COLIaTbHUX NEPETBOPEHbD.

TexHos0ril IITYYHOTr0 IHTEJIEKTY

Bnaciiiok 3011bIIeHHS] O0YHCIIIOBATILHUX MOTY)KHOCTEH, HasSBHOCT] BEJIMKUX OOCATIB JTAHUX
B HOBHX QJITOPUTMIYHHUX KOHIEIIISX, IHTEIEKTYaJbHUX IPUCTPOIB B PO3YMHUX poOOTax, IITYIHUN
iaTenext (LLI) dopmyeTbes sik oaHa 3 HalOLIBII cTpateriyaux TexHonorii XXI cromitrs. Te, sk Mu
nigxoaumo Ao I, Bu3HaYaTuMe CBIT, B SIKOMY MU JKHBEMO.

B ymoBax xopcTkoi rinobanbHOT KOHKYpPEHIIT MOpSI0K JeHHUM YKpaiHM 1010 AOCHIIKEHb
ta iHHOBamii mua LI Oyne crnpuaTd ycmilmmHOMY PO3BUTKY BCIX HAIIMX TPOMAAsH 1 Oi3Hecy,
3a0e3mevyoun Py [IbOMY BHUCOKI €THYHI CTaHJIApPTH Ta 1HKJIO3UBHHUH IMiAXia. YKpaiHa MOBHHHA
MOCICTH YUHHE MicIie B cdepi iHpopMaIiiftHUX TEXHOJIOTIH 1, 30KkpeMa, TexHounorii 1L

Mera nosnsirae B Tomy, 1100 yci rpomaasiuu BiguyBanu nepesaru 11 y noBcskieHHOMY >KUTTI
— BIJ ONTHUMI3aIil JOPOKHHOTO PyXy Ta aBTOHOMHOTO BOMIHHS, 00 3MEHIIUTU MOBCSKICHHUMA
CTpec TPOMaJiiH 1 3HAYHO 3MEHIIUTH KIJIbKICTh AOPOKHBO-TPAHCHOPTHUX MPUTOJI, JO CHpaB.Ii
IHTYITHBHHX cucTeM Ha ocHOBI LI, ski aganTyroTbes 10 MOTped TIOAMHM, OO MATPUMYBATH iX y
BUPINICHHI KOHKPETHHUX 3aBJaHb, MOKPALIYIOUYd YMOBH iXHBOI POOOTH Ta pOOISIUM TEXHOJOTIIO
MIPOCTOI0 y KOPUCTYBaHHI JJIsl BCiX, HaBiTh He excnepTiB y cdepi L. Takox cycninbCcTBO B HJIOMY
oTpuMae MpuoOyTOK Bif piteHb Ha ocHoBi LI ans onTuMmizanii )KUTTEBOTO LIMKITY pecypciB (eHeprii,
MPOJYKTIB Xap4yBaHHS TOIIO) 1 3pOOUTH iX OUIBII EKOJIOTIYHO Ta C€KOHOMIYHO CTIMKMMH — BiJ
BUPOOHUIITBA /0 PO3MONITY Ta BHUKOpuUcTaHHS. Jlikapi 3MOXyTb 3BEpHYTHCS 3a MiATPUMKOIO
MOTY)KHOTO MAIIMHHOTO HAaBYaHHS, IO BUMArae€ BEJIHMKUX OOCSTIB JaHWX, HI00 JOMOMOITH iM y
MPUHHATTI PilIeHb I[OJI0 T1arHOCTUKHU Ta Teparii. [lojkeHUKH OTpUMAaIOTh MIATPUMKY pOOOTIB 1is
HaOMKEHHS 0 HeOEe3MEeYHNX 30H BTPYYaHHs. 3arajioM, MpOrpec y raiy3i MTY4HOTO iHTEJEeKTY Ta
POOOTOTEXHIKU CIIiJ] TIOBHICTIO BUKOPUCTATU I MPOCYBaHHS YKpaiHW HAa PUHKHU 1HHOBALIMHUX
pillIeHb Ta TEXHOJIOTIYHUX MPOPUBIB Y MPOBITHUX Taly3sX HAYKH 1 MPOMHUCIOBOCTI 1 MPUHECTH BCi
CBOI TMOTEHMLIMHI MNpuOyTKW IHIIUM Taldy3ssM — TaKhM, SK OXOpOHa 3JI0pOB’S, CLIbChKE
rOCIOJapCTBO, BAPOOHUIITBO, €HEPTeTHKA, TPAHCIIOPT, €KOJIOT1s.

BrnpoBanikeHHsl IITYYHOTO iHTEJIEKTY Ta alrOPUTMIB aBTOHOMHOI MOBEIIHKU B CKIIQJHHUX
cucTeMax, M0 MAalOTh BAXIJIMBE 3HAYEHHS JUIsi OE3MeKH Ta Yacy, TAaKUX SIK CHCTEMH, IO
BUKOPHUCTOBYIOTBCS Y BEJIMKUX TPAHCIIOPTHUX MEpekax, aBlalliifHii TexXHilll, OXOpOHi 37J0pOB’s Ta
MIPOMHUCIIOBHX IUISX, € TEXHOJOTTYHUM BUKIIMKOM, aJIe TAaK0XK 3HAYHOIO JUTOBOI0 MOXKITMBICTIO JIJIS
VYkpainu. HeoOxiJiHO 3acTocyBaTH Opi€HTOBaHMN Ha JIOAMHY eTW4YHMM 1 HaaiiHui LI, mo Oyne
BHpIIIATBLHUM ISl HOTO BIPOBAKEHHS, Ta ToproenbHy Mapky L1, po3pobienoro B Ykpaini.

Jo minpozainy 7.5. « LITyuyHunii iHTeJIeKT y TpaHCHOPTI Ta iHgpacTpyKTypi»

Jloricruka. Po3poOka TexHOJIOriii BHSIBJEHHSI Ta JOKaJi3alili 00’€KTiB 32 J0MOMOIro0
0e3NMJIOTHUX JiTaJbLHUX anapaTiB

Po3poOka TexHooriil BUSBIEHHS Ta JioKaii3aiii 00’ekTiB 3a gornomorow BIIJIA € ogHum i3
aKTyaJIbHUX 1 MEPCHEKTUBHUX HANpsSMIB 3aCTOCYBAaHHS TEXHOJIOTIH IITy4yHOro iHTenekTy. Lle mae
3MOTY pO3B’SI3yBaTU psii JIepP’KaBHHUX, TOCMOAAPCHKUX Ta OOOPOHHUX 3aBAaHb 1, 30KpeMa,
CTBOPIOBATH TPUBHMIpPHI PEKOHCTPYKIIi MicuieBOCTI (OyiBenb, JaHAmAadTIB), a TAKOXK MPOBOJIUTH
TOYHI BUMIipIOBaHHS 3a fornomororo kamep LIDAR, RGBD.

Mera. Buxopucranus BIIJIA nns Bu3HAueHHS NEpelIKOA 1 pO3Mi3HABaHHA 00’ €KTIB Y
HaBKOJIMIIIHBOMY CEPEIOBHILI Y PeaTbHOMY 4aci.

OOrpyHTyBaHHSA J0C/TiIZKeHb TA OCHOBHI 3aB/IaHHS

[Tonut Ha TexHONOTIi IS aBTOHOMHHUX TPAHCIOPTHHUX 3aco0iB 30LIBIIMBCS pa3oM 13
po3BuTkoM IT 1 mITy4yHOro iHTENEKTY. 3pOCIM BUMOIM JO aBTOHOMHOI'O BOJIHHS, JOCIIIKEHHS
II0JI0 BUSIBJICHHS / YHUKHEHHS IEPEIIKOJ] Ta pO3IMi3HABaHHS HABKOJIMIIHIX 00 €KTIB — 3HAKIB
JOPOKHBOTO PyXy Ta mimoxoaiB. Takox 3acTocyBaHHS OE3MIOTHUX JITAIBHUX amapaTiB CTaJlo
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BO)XJIMBUM Yy Takux cepax, SK MOHITOPHHI CTUXIHHUX JIMX, BUSBJICHHS NOPYIICHb CYTHOIUIABCTBA
Ta OyIIBHUITBA, IHTEJIEKTyaIbHUN TOJIT 1 METOAM PO3ITi3HABAHHS 00’ €KTIB.

OO0MeskeHiCTh HAABHUX TEXHOJIOTIi:

—  HU3bKA MOYHICMb CEHCOPI6 Yepe3 0OMEIHCeHI XapaKmepucmuKu,
— obmedcenicmb MexHOI02ii CUHmMe3y 2emepo2eHHUX CeHCOPI8;
—  0bMmedicenHs MeXHOI02Il PO3NIZHABAHHS 300PAMNCEHD.

3agoannsa. HeoOxinHO po3pOoOMTH aganTUBHI aNTOPUTMH OIIHKH TOYHOCTI TE€TEPOTeHHHX
cerncopiB (I'C), siki OIIIHIOIOTH TOYHICTH KOXKHOTO CEHCOpa 3a XapaKTEPUCTHKAMU TMEPEIIKOJI:
SICKPaBICTIO, TIIMOUHOIO, TTO3UITIEI0, TUHAMIKOIO 3MiHH.

Po3é’azanna. Po3poOutn ABOpPIBHEBI aJTOPUTMH PO3Mi3HABaHHS OO0’€KTIB Y pEXUMI
peanbHOro yacy Ha 6a3i YOLO Ta manux 3 I'C, mo moxxe npuckoput nomyk Rol 6e3 Brparu
To4HOCTI. [1[06 MO30yTHCH 0OMEKEHOCTI HASBHUX TEXHOJIOT1H, IPOMIOHYIOTHCS aJITOPUTMHU TTOITYKY
MEPEIIKO/] 3 BHUKOPUCTaHHA TETEPOreHHUX CEHCOpiB Ta posmizHaBaHHsi 00’ekTiB (PO) mms
ABTOHOMHOT'O TIOJIbOTY B PEXHMI pPETbHOTO 4Yacy 3 TaKUMH [JBOMa MOMIYJISMU: MOIYJb
posmizHaBanHs nepemkon (MPII) 3 Buxopucranusm ceHcopiB 1D-LIDAR i kamepu, a Takox
JBOPIBHEBHI MOAYJb po3iizHaBaHHs 00’ e€kTiB (MPO) B pexxuMi pealbHOTO 4acy, BAKOPUCTOBYIOUU
JIaHi 3 TETEPOreHHUX CEHCOPIB.

Crparerist J0caiT:KeHb i po3pooKku
Ha ocHOBI HWKYEHABEIEHUX CTpATEriil pO3pOOUTH HOBI METOJIH, 110 3a0€3MeUyIOTh 1 YHIBepCalbHICTh
JU1a Oe3MUIOTHUX MaIllMH, 1 creriam3ariro Ha BITJIA:

- Po3po0Oka OCHOBHHX TEXHOJIOTIH Ui MATPUMKU OyIb-sSKOI HOBOI TEXHOJOTIi aJanTHBHOTO
reTepOreHHOro JaTHUKA 3aJI€KHO BiJl PI3HUX XapaKTEPUCTUK MEPEIIKO/.

- Po3po0Oka cTparerii mogonaHHs iCTOTHUX 0OMEXEHb HAsIBHOT TEXHOJIOTI.

- CrBopeHHsI cTpaTerii pO3BUTKY TEXHOJIOTIl 3 BIAKPUTUM KOJOM, siKa BigoOpaskae HOBI
TEXHOJIOTIYHI TeHICHIIII.

- Bukopucranss mi>xkHapoJHoi iHPpaCTpyKTypH.

- CrBopenHs Oi3Hec-cTpaTerii Ha OCHOBI OOMiHY TEXHOJIOTISIMU Ta Gi3HEC-TIPHIATHOCTI.

- CTBOpeHHsI cUCTEMHU AOCITIKEHb Ta MPOEKTYBAHHS 3a JOIMOMOTOK0 aHali3y MOCIiAOBHOCTI
TECTIB Ta OOMIHY JaHUMH.

IInan nocaigxeHHs

1-ii eram: 6a30BUi AU3aliH CUCTEMU.

— AHani3 TOYHOCTI JaTHHKIB, BUMIPIOBaHHS PU3UKY 31TKHEHb 1 MPOBEJACHHS EKCIIEPUMEHTIB

HaBYaHHS JJIs PI3HUX XapaKTePUCTUK MEPELIKOI.

— Po3po0Oka anropuTMy BUSIBIIEHHS MEpENIKO] Ha 0a31 HEOTHOPITHUX CEHCOPIB.

— Anroputm po3nizHaBaHHA JEKUIbKOX 00’€KTIB Ha OCHOBI JaHUX 3 aJallTUBHOT'O CEHCOPA.
2-11 eTam: ONTHMI3aIlist MOTyJIsl, afarnTallis Ta IepeBipKa y pi3HUX CUTYaIlisX:

— Peamnizanis Ta oninka epexruBHocti bITJIA.

— JlomoBHEHHSI TEXHOJIOTIT IreTepOreHHUX CEHCOPIB /10 aBTOHOMHOI1 ekcruryarariii BITJIA.

— AHai3 Ta onTUMI3allisg MOIYJIB JIJIsl BOY/IOBaHUX CEPEIOBHIII.

OuikyBaHe BUKOPUCTAHHA Pe3yJIbTATIB TEXHOJIOTiii BUABJIEHHS Ta JoKaJi3auii 00’eKkTiB
3a I0NMOMOr010 0e3NVIOTHHX JITAJbHUX anaparis

TexHosoriio BHUSBJIEHHS MEPEIIKOJ] Y peajJbHOMY 4aci Ta poO3Mi3HaBaHHS OO0 €KTIB, sKa
0a3yeTbcs Ha KOHBEPreHLIi JaHUX 13 HEOJHOPIIHUX CEHCOpIB s OEe3MUIOTHHUX JITaIbHHUX
amapaTiB, MOJKHa BHMKOPUCTOBYBAaTH SIK Yy O€3MIJIOTHOMY TpPAaHCIOPTHOMY 3aco0i, Tak 1
6e3nocepentbo B chepi UAV. o po6oTy MOKHA BUKOPHCTATH B PI3HUX CUTYaIlisIX, 30KpeMa JIJis
3arno6iraHHs coliajJbHUM KaTacTpodam Ta JJis JOCTaBKH TOBapiB MPHUBATHUMHU KOMIaHISIMHU.

PR: npec-peni3, ypaxoByIOUH KJIFOUOBI TEXHOJOTIT 1aHOT T1aThOpMH 00CTYrOBYyBaHHS.
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TexniyHa BHCTaBKA: BHUCTaBKa TEXHIYHUX EKCIIOHATIB /IS BIAMOBIAI Ha Pi3HI TEXHIYHI
KOHCYJIbTAIIi1, OB’ s3aHi 3 TEXHOJIOTIEI0 BUBHAYCHHSI 3aB/aHb.

JdemoHcTpaunia Ta nmonepeaHs KoMepuiagizamisi: TpoCyBaHHA 32 JOMOMOTOKO MOIMEPEIHbOL
KOMepIriasizamii Ha OCHOBI ITi€1 TEXHOJIOTII.

Po3poOka wuijicHMX, PO3yMHHX, Oe3NMeYHHUX, JOCTYNHUX Ta IHKJI3MBHHUX CHCTEM
MOOIJILHOCTI

VYkpaiHa OBHHHA MIATPUMYBATH KOHKYPEHTOCIIPOMOXKHICTh CBO€ TPAaHCIOPTHOI raiy3i Ta
KepyBaTH TpaHC(HOPMAIIIE€I0 TPAHCIOPTY, MO 0a3yeThCs HA MPOMO3UINT MOCIYT, MO KEPYHOTHCS
MONUTOM, OE3MEYHHX Ta CTIHKHX CIYXO MOOIIRHOCTI. BimmoBimHI JOCHITHHUIIBKI Ta 1HHOBAIIMHI
HII[IaTUBM JTOTIOMOXKYTh MIATOTYBAaTH Taki meperBopeHHs. HoBi mmdposi TexHomorii, Taki sk
Benuki mani (Big Data), Intepuer peueit (10T), mTy4Huii iHTEIEKT Ta BAOCKOHAJCHI CYITyTHUKOBI
Hapiramiini mociayru (Galileo / EGNOS), HapmaroTh BeNMKHI IOTEHI[AN Ui  PO3BHUTKY
I IKJIFOYEHOT0 Ta aBTOMATH30BAHOTO TPAHCIIOPTY Ta YIpaBIiHHA TpadikoM MO BCi TpaHCIOPTHIM
Mmepexi. Lle Moke 3abesnmeunTn 3HA4YHI mepeBarn B cdepi Oe3MeKkw, €KOJIOTii, €KOHOMIKU Ta
COIIIAIBHOT CHUTYyaIlll 3aBISKH 3MEHIICHHIO aBapiid, CIPHUYMHEHUX JFOJCHKUMH TOMHUIJIKAMH,
3MEHIICHHIO JIOPOXKHIX 3aTOpiB, 3MEHIICHHIO CHOXHBAHHSA EHEPrii Ta BHUKHIIB TPAHCIOPTHHX
3ac00iB, MiIBUIICHHIO €(PEKTHUBHOCTI Ta MPOAYKTHUBHOCTI TPAHCHOPTHHUX OIEpalliii, MOKpaleHHIO
YMOB IIpaili, CTBOPEHHIO HOBUX POOOYMX MICIh Ta CIPHUSIHHIO COIiayibHOI 3ryproBaHocTi. 1106
JIOCATTH yCHiXy B wii TpaHcdopmarii, crapitouy (i He 3aBXKIU CTiHiKy) TpaHCIOPTHY
iHppacTpykTypy VYKpaiHM MOTpiOHO WiAroTyBaTH i 3a0e3nedeHHs OubIl e()eKTUBHOTO Ta
pO3yMHOTO (YHKIIIOHYBaHHS. Pe3ynbTraTd IOCHi)KEHb Ta IHHOBAIlidl CTBOPATH OCHOBY IS
MaiOyTHIX CTaHIApTiB, CTBOPIOIOYM €BPONEHCHKI Ta CBITOBI PHHKHM, a TAaKOX aJaNTylOud Ta
MOJIEpHI3yI0UM 3araiibHy HopmatuBHY 0asy. Illo6 makcumizyBaTu coliajibHi, €KOJOTI4HI Ta
€KOHOMIYHI BHT'OJIH, HA JOJATOK JO TEXHOJOTIYHUX PIllIeHb, BAYKJIMBO PO3TIISTHYTH TaKi JIFOJCHKI Ta
coIiaibHi acreKTH: aHali3 (pakTopiB Ta Mojeael MOOITLHOCTI, MPEACTABICHHS PI3HUX COIIaTbHUX
IPYII i BKIFOYEHHS! HOBUX PillleHb, PO30yJ0BY CIIPOMOKHOCTI Ta MPUUHATTS TPOMAJICHKICTIO.

Be3nexka Ta KOHKYPEHTHOCHPOMOKHICTH ABTOMATH30BAHOI CHCTEeMH aBTOMOOLIBLHOIO
TPaHCHIOPTY

3aBaanna. BnpoBaauTu nocrtasieHi 11l aBTOMaTU30BaHOI MOOUIBHOCTI Ha I0porax Ha piBHI
KpaiHH.

Mera: oKpecauTH CYyCHiJIbHI NEepeBard, 3MIHUTH KOHKYPEHTOCIPOMOXHICTh YKpPaiHChKOT
IIPOMHCIIOBOCTI Ta HaJICKHUM YMHOM KEpYyBaTH TPHUBAJIUM €TAllOM MEPEeXoay /10 aBTOMATU30BaHOI
TPAHCIIOPTHOI CUCTEMHM OE3MEYHHM 1 HaJIIHHUM CHOCOOOM, CHpPHSIIOUM COLIalbHIN 1HTerpamii Ta
3arajipHill €()EeKTUBHOCTI, BPAXOBYIOUHM OCOOMCTY MOOUIBbHICTh, OJTHOYACHO 3MEHIIIYIOUHN 3arajlbHUui
BILJIUB Ha JIOBKULJISL.

IMoTenniiini 3aBJaHHA Ta TEMH JOCTiIKeHHS .

- Bsaemopis aBTOMaTM30BaHUX TPAHCIOPTHUX 3acO0IB 3 HABKOJMILHIM CEpPEJOBHILEM,
¢bi3nyHOIO Ta UPPOBOIO IHHPACTPYKTYPOIO, iIHTepdeiicaMu 3 THIIUMHU BUJIAMH TPAHCIOPTY.

- TexHiuHl Ta HETEeXHI4YH1 3aco0u: po3ymHi1 aatHukH, 3D-xkaptu HD, nepenosi Texnomorii
CYNyTHUKOBOi HaBiraiii, aHami3 JaHUX, IITYYHUWH I1HTENEKT, eTHKa, KOH(]IJAEeHIIHHICTS,
Oe3mneka, BIANOBIAJIBHICTh 3@ JOCTYNHICTh KiOepOe3nekH, NMPUIHATTS KOpUCTyBayaMHu Ta
I'POMAJICHKICTIO, YIIPaBJIiHHS Ta MIXKHAPOJHE CHIBPOOITHUIITBO.

- BrumB aBTOMaTH30BaHOI CHUCTEMH aBTOMOOUTHHOTO TPAHCIOPTY Ha CYCHUIBCTBO Ta
HaBKOJIMIIIHE ~ CEpeNlOBHIIE (€KOHOMIUHHUM, €eKOJIOTIYHMH, COLIaJbHUN, HaBYAJIbHUI,
KBaTi(piKAIIHHUI acTIeKTH, MpalleBIalITyYBaHH).

- IlupoxomacmitabHi TPaHCKOPAOHHI JEeMOHCTpalii, 100 OTpUMATH YSABIEHHA PO
MOJKJIMBOCTi aBTOMaTH30BAaHUX CHCTEM BOJIIHHS Ta iX OOMEKEHHs, a TAKOXK JIJIsl PO3TOPTaHHS.
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Po3poOka epekTHBHOI Ta iIHHOBALIHHOI TPAHCIIOPTHOI iHPPACTPYKTYPH

3aBnanusa. [HHOBaIiHI 1HOPACTPYKTYpH OYyAYTh )KUTTEBO BAXKJIMBHUMU JUIS BIPOBAHKECHHS
Mepexxi TEN-T Ta TexXHONOTIYHOTO mepexoay 10 epeKTUBHOrO OOMEKEHHsI BUKHUIIB IMAPHUKOBUX
ra3iB. TakuM 4MHOM, iCHY€ MOTpeda B HOBUX PIIICHHSX, II00 3a0€3MeYNTH, HE3BAKAIOUN HAa HAsBHI
OIO/DKETHI OOMEXeHHs, TpPAHCIOPTHY iH(pAacTpykTypy VYkpainu. Ii MokHa miaTpuMyBaTH,
MOJICpHI3YBaTH Ta PO3IMIMPIOBATH I 3a0e3neueHHs eekTuBHOCTI. [IporHo3yBaHHs 3MiHH KIIIMaTy
€ BUPIIMIAJLHUM JJI PO3POOKH HOBUX THITIB IHHOBAIIMHOI TpaHCHOPTHOI iHpacTpykTypu Ha 2050
piK, e 3pocTae mpobsiemMa CTIHKOCTI Ta BIUIMBY Ha JOBKULIA. Bisbiie Toro, 30cepe/keHHs yBark Ha
HOBHMX BHJIaX TPAHCIOPTY Ta 3BHYAsAX € KIIFOYEM JIO TOJINIICHHS B3a€MO3B’S3Ky Ta, OTXKE,
TiIBUIIICHHS] KOHKYPEHTOCIIPOMOKHOCTI Ta SKOCTI ITOCITYT.

Meta. Po3poOka Ta 3aTBep/UKCHHS HOBHX pIIIEHb IS IIJBHINCHHS €()EeKTUBHOCTI,
iHTepMOJanbHOCTI Ta Oe3MeKH TPAHCIOPTHOI CHCTEMH Ui MacaXupiB 1 BaHTaxiB. OIHOYACHO
3MEHIIUTH BUKUIMA TAPHUKOBHX Ta3iB BiJl TPAHCIIOPTHUX OIEpallid Ta MOKPALIUTH EKOJIOTI4Hi
MMOKa3HUKH POOIT 3 TEXHIYHOrOo OOCIYrOBYBaHHS Ta MOJEpHI3aIlil TPAHCTIOPTY MPOTITOM YChOTO
KHUTTEBOTO ITUKITY iHPPACTPYKTYpH.

IMoTenniiini 3aBJaHHA Ta TeMH JOCTiIKeHHS .

- Po3poOutu Ta BUmpoOyBaTH HOBI METOIM MIATPUMKH Ta MOJEpHI3alii TPaHCIOPTHOI
iHOpPaCTPpYKTYypH 3 METOI0 MiABHIIEHHS O€3MeKH, CTIHKOCTI KiIiMary Ta BIUIMBY Ha
HABKOJIMIIIHE CepeIoBUIIle (BKIIOYAIOYM CEPEJOBUINE ICHYBaHHA Ta OlOpI3HOMAITTS) Ta
PO3pOOUTH HOBI PillICHHS JIJIs 3a0€3MEYCHHS] MOOUTEHOCTI.

- IligTpuMyBaTH pPO3BUTOK TPAHCIOPTHOI 1H(MPACTPYKTYpH, sKa 3a0€3MEeYUTh PO3MIIIECHHS
HOBHX BHJIB TPAHCIOPTY Ta TIOKpalleHHs iHTerpamii (HaliOHAJIBHOI, PETiIOHAIBHOT)
TPAHCIOPTHOI 1HPACTPYKTYPH Ta €HEPreTUYHUX CHUCTEM LUISIXOM PO3TOPTAHHS BiAMOBIIHOT
1HPPACTPYKTYpH.

- Inrerpanis ¢i3uunHoi Ta 3axunieHoi HU(POBOI 1HPPACTPYKTYPH, BKIIOYAIOYH ACHEKTH
KibepOe3nex.

- Po3poOutu iHCTpyMeHTH 11040 300py iHQOpMAIIil Ta yHpaBIiHHSA JAHUMHU IJI1 MOHITOPUHTY
epeKTUBHOCTI poOOTH 1HPPACTPYKTYpH (KOS]IliEHT BUKOPUCTAHHS aKTHBIB) Ta €PEKTHBHOTO
yIpaBJIiHHS 3MIlIaHUMH aBTOMapKaMH Ha JJOPOKHIX Mepexkax.

- Po3poOutH Ta nepeBipuTH MOJENI YIPABIiHH, PETyIIOBaHHS JepP)KaBHUX 3aKyIiBeIb Ta HOB1
KOHTPAKTHI TOKa3HUKU €(PEKTUBHOCTI, CTUMYJIW JUIsI MIATPUMKH Ta MOJEpHi3alil
1HPPACTPYKTYpH.

BunpoBanxennsi. [ToTeHIIiiiHI BUKIUKA Ta TEMU JOCTIKEHb OYAYyTh PO3IIISIAATHUCS ILIIXOM
CITIIBHUX JOCHIUKEHD Ta IHHOBALIIH.

Po3poOka maii0yTHHOI TPaHCHOPTHOI Mepeki Ta iHTerpoBaHe YNPaBJIiHHS J0POKHIM
pyxom

3aBaannsa. BiacyrHicth  cBoewacHoi  iHopMallli, HaAIMHOCTI, MYJIbTUMOAAIBHOT
KOOp/AMHaIlil, Oe3neku, KOM(QOpTy Maca)kupiB Ta JOCTYIHOCTI KOJIEKTUBHOI MOOUIBHOCTI, IIO
MOCHJTFOETHCST Yepe3 Hee(PeKTUBHUN BaHTAXKHUH PYX, MPU3BOAUTH 10 30UTBIICHHS BUKOPUCTAHHS
1HAMBIyanbHOTO  TpaHcnopTy. [lomonmaHHs — 3arajJlbHOCUCTEMHUX  OOMEXKEHb  IMPOIYCKHOT
CIPOMO’KHOCTI JI03BOJIUTH MOJNIMIIWTH YIPABIIHHSA MOTOKAMU pPyXy MAacaKUpiB Ta BaHTaXIB,
3abe3neunBIIM Oe3nepeliiiHy MOOUTBHICTD 1 TPAHCHOPT «BiJ IBEpel 10 JBepeily, o Npu3Bee 10
ONITUMAIILHOTO PYXY TPAHCIIOPTY Ta 00X0y THMYACOBUX 0OMEKEHb MPOITYCKHOI 3TaTHOCTI.

Meta. Po3pobutu Ta miAroTyBaTH 3aXOIW 10 PO3TOPTAHHS IEPENOBOi MYJIbTUMOJAIBHOL
MepeKi Ta IHTErpOBaHOI CUCTEMHM YIPAaBIIHHS JOPOKHIM pPyXoM, 11100 3abe3neunTtu 6e3nepediiiHy
MOOUTBHICTh «BiJ JIBEpeW 110 ABepei», MiABUIIUTH Oe3IeKy, 3MEHIIUTH 3aTOpU Ta BUKHIMU Tas3iB,
OB’ s13aH1 3 TPAHCTIOPTOM.

IMoTenniiini 3aBJaHHA Ta TEMH JOCTiIKeHHS .

- ApxiTekTypa KOHIeNIii omepauii g  epeKTHBHOI, CTIHKOI Ta  aJanToOBaHOI
MYyJIbTUMOJAIBHOT Mepexi, cucteMu ympasiiHHA Tpadikom (NTM), BHKOpPHCTOBYIOYH
nepe1oBi UGPOBI TEXHOIOTTUHI PIIIEHHS Ta CYIyTHUKOBI HaBIraliiH1 CiIyXO0u.
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- Inrerpamist Mmepexx 0OCIyroByBaHHS 3 KOONEPATUBHUMH Ta MiJKIIOYEHUMH TPAHCIIOPTHUMU
3aco0amu /171 TIOJIMIIECHHS YIPABIiHHSA JOPOXKHIM PyXOM Ta OJIEp>KaHHS 3arajbHOTO BUILOTO
BijicOTKa iH(pOpMaIlii mpo MOOUTBHUX MaHJIPIBHHUKIB.

- IlepeBipka wmynbpTUMOnanbHUX cucteM NTM  HacTymHOTO TOKOMIHHA —(BKJIIOYAIOUU
BHYTPIIIHLOMO/IAJIbHY ONTHUMI3aIlil0 Ta po3po0Ky iHTep(]eEHciB).

- IlpoGnemu oOMiHy AaHMMU: MoJeNi 0OMiHY Ta BUKOPUCTAHHS JaHUX PI3HUMHU JCpP>KaBHUMHU
Ta IPUBATHUMH 3al1iIKaBICHUMU CTOPOHAMH, TOTpeda y CHIIbHUX MIJX0AaX Ta MpaBUiIax.

- OnTumizanis pyxy 3BHYAHUX, aBTOMATH30BAHMX Ta OC3MIJIOTHUX aBTOMOOWUIIB Yy
MysbTHEMOaIbHIN cuctemi NTM.

- 3abe3neuyeHHs CHIBMOJAJBHUX BAaHTAXHHUX TPAHCIOPTHHX TIOCAYr Ha piBHI YKpaiHw,
MOB’sI3aHUX 13 TJ00AJbHUMH JIAHLIOTAaMU IIOCTaBOK Yy Mekax [qo0pe CHHXPOHI30BaHOI,
PO3yMHOI Ta 6e3nepediiiHoi Mepexi.

- BxiroueHHs 1MOJI0KeHb 11010 M’ SIKOi / aKTUBHOT pyXJIMBOCTI (BEJIOCUTIEN + X01b04a).
BnpoBangxenns. [ToTeHIIHI BUKIMKU Ta TEMU JOCTIIKEHb OyIyTh PO3TISAATHCS LUISIXOM

CHUTBHUX JIOCIIKEHB Ta IHHOBAIIIH.

MyabTHMOAAJbHI BAHTAKHI JIOTICTUYHI MOCJIYTH TA MOCJIYTH 3 MOOUIbHOCTI Maca:kKupiB

3aaannsa. I[loTpiOHI HOBI mociayrm 3 MOOUIBHOCTI I JIIOACH 3 OOMEKEHUMU
MOKJIUBOCTSIMH, 11100 3a0€3MeYuTH CIpaBeAJIUBUN JOCTYN 10 HOBUX TeXHOosoOri. Oneparopu
JEep>KaBHOTO Ta TPUBATHOTO TPAHCIOPTY PO3BHBAIOTH CBOI MOJENI MOCIAYT — PO3MHUBAIOYU
TpaauLiliHI PO3MEXKYBaHHS MK T'POMAJCbKUM TPAHCHIOPTOM Ta MPUBATHOK MOOUIBHICTIO Ta MiXk
PI3HUMH BHJAMH TPAHCIIOPTY.

Mera. 3abe3neunTd KOHKYPEHTHOCIPOMOXHICTh YKpaiHH y cdepi JTOTICTUKH Ta MOCIYyT
MOOUTBHOCTI, OJHOYACHO 3MEHIIYIOYH BILTUB KIIIMaTy Ta HABKOJHUIIHHOTO CEPEJOBHIIA BiAIOBIAHO
no Ilapusbkoi yroau. Po3poOuT Ta 3aTBEpAUTH HOBI, HM3BKOBYTJICIIEBI MIAXOIU JIO CHUCTEMHU
BaHTQ)XHOTO TPAHCIOPTY Ta JIOTICTHYHUX OIEpPaIiid IMPOTIATOM YChOTO JKHTTEBOTO ITUKITY.
Po3poOutu Ta 3aTBEpAMTH OpIEHTOBAHWI Ha JIOJCH PO3YMHHU TI'POMAJCHKUN TpPAHCIOPT Ta
MOCITYTH 31 CTAJIOT MOOLITFHOCTI y BCIX BUJAX CUTBCHKOI Ta MiCHKOI MiCIIEBOCTI.

IMoTrenuiiini 3aB1aHHA TAa TEMH JOCiIKEeHHS .

- HoBi mudposi iHPppacTpyKTypH, X B3a€MO3B’SI30K 1 B3a€EMO/IiSl 3 CYNyTHUKOBOIO HABITaIli€lo
VYkpainu A miaBHUIeHHS €EeKTUBHOCTI JIOTICTUYHHX JIAHIIIOTIB.

- OIiiHUTH HOB1 OBl Ta oOmNepaiiiHi MOAENi, IX 3alHATICTh Ta COLIaJbHI HACTIAKA
(Hampukaa, HEOOXITHICTh MiABHUINEHHS KBamidikarii Ta mepekBamidikaimii podoyoi cuim),
BpaxOBYIOUM HOBI HHU(POBI Ta KOCMIYHI TEXHOJOrIl, TPaHCHOPTHI 3acoOu (HampHUKiIal,
0e3MIOTHI JIiTalbHI amapaTu), HOB1 MOl MOOITbHOCTI Ta HOB1 CBITOBI TE€HEHIII].

- OuiHuUTH BIUIMB Ta MOXJIMBOCTI KOOIEPAaTUBHOI, IIOB’SI3aHOI Ta aBTOMAaTHU30BaHOI
MOOUTBHOCTI Ha MYJBTUMOAAJIBHY BaHTAXHY JIOTICTUKY Ha OCHOBI LIM(POBUX TEXHOJOTIH Ta
CYIyTHUKOBUX HaBIraliiHUX CcIyk0 VYKpaiHu, BILAKpUTUX IulaTGopM Ta CcTaHAapTiB /
¢dopmariB JaHUX.

- Po3poOka Ta BU3HAUYEHHS HOBUX MOJIENICH YIpaBIiHHS JOCTYIIHUMH, PO3YMHHMH TIOCITyTaMHu
MOOLIBHOCTI JUIS BCIX.

- Bumoru, mo BUHUKAIOTH yepe3 MailOyTHIO B3aeMOJI0 (Pi3UYHOI, IUPPOBOI, TEXHIYHOI,
coLiaJIbHOI (0XOpOHA 370POB s, OCBITA TOIIO) TA IPOCTOPOBOI CUCTEM.

- Apanrainis ekocucTeMu JaHuX / [HTepHETY pedeil 1 iHTerpailii HOBUX TEXHOJOTIN 3 PI3HUX
JpKepen (BKITI0Yaro4H 1 He TPaHCIIOPTHI) Ta IHTErpallli HOBUX MOTped y MOOUIBHOCTI (MOAe1).
BnpoBagxennsi. [loTeHiiHI BUKIMKN Ta TEMU JOCTIJDKEHb OYAYTh PO3TJISAATUCS LUIIXOM

CITIJIBHUX JOCHIKEHD Ta IHHOBAI[IH.

IlinBuieHHs 0e3neKH TPAHCIOPTY — 32 PEKMMOM Ta MiK pe:KMMaM#

3aBaanns. besneka e nepuoueproBuM 3aBlaHHSAM Oyb-SKOi TPAHCIIOPTHOT CUCTEMH KPaiHHU.
OcHOBOI0O 0€3MeKOBUX JOCITIUKEHb € TEXHOJOril, HOPMAaTHUBHI aKTH Ta JIOACBKUN (aKkTop
(lHAMBiIYyaNibHI Ta OpraHi3aliiiHI aCMeKTH, BKIIIOUAI0YM B3a€EMO/III0 3 aBTOMAaTHU3alli€0). Y mporeci
JOCIIKeHb HEOOX1HO BpaxoBYBaTH PHU3UKU Ta CHCTEMHICTh, BKIIIOYAIOUM TPAHCIIOPTHI 3acolwu,
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iHDpacTpykTypy (HampuKkiIaa, 3adi3HWYHI BOK3aJM, a€poNOPTH Ta MOPTH), (Hi3UYHE CEpeIOBHIIE
(HampuKkIIad, TOrojia) Ta Pi3HUX CyO’€KTiB (HAmpHUKiIaa, BUPOOHMKIB, PETYISATOpPIB, ONEPaTopiB,
KOPHUCTYBa4iB), @ TAKOX yci iXHi iHTepdeiicu. ByyTh pO3TIsHYyTI KOHKPETHI MUTaHHS JUIsI KOYKHOTO
BUIY TPAaHCHOPTY Ta CHUHEPriss MK BUAAMHU TPAHCHOPTY, 30KpeMa MO0 KYyJIbTypu Oe3IeKH,
BHKOPHUCTAHHS IAHUX Ta B3aeMoIii 3 Oe3rekoro / kibepoesnekor. OcobauBy yBary Oyze npuIijieHO
HU3bKOYACTOTHUM TIOisIM 3 BUCOKMMH HACIIJKaMH (HAIPUKJIIa/, aBapisM MacakKUPChbKUX CyJIeH) Ta
HQ/I3BUYAHHUM MpoOJieMaM, IO TMOTPEOYIOTh IIBUAKOTO JOCHIDKEHHS ISl TPHUCKOPECHHS
3abe3neueHHs Oe3neku. B3aemonito Oyne BUKOPUCTaHO B XOZl JOCIHIPKEHb Ha HAlllOHAJIBLHOMY,
€BPOICHCHKOMY Ta MIXKHAPOJJHOMY PIBHIX Pa30M i3 HalliOHAILHUMH OpTaHaMH BIIAJIA, ar€HTCTBAMU
Ta MDKHapOJHUMH OpraHi3amlisiMyd Jjs BIOCKOHAJIEHHS HOPMOTBOPYOCTI, CIpHUSHHS Oe3meni Ta
KOHTPOITIO.

Meta. CnpusaTi 3HaUHOMY 3MEHILICHHIO aBapiil Ta IHIMIEHTIB, JETAJbHUX BHUIIAKIB, TPAaBM
Ta €KOJIOT1YHOT ITKOIH.

IMoTenniiini 3aBJaHHA Ta TeMH JOCTiIKeHHS .

- IloGynmoBa, aHami3 qaHUX Ta OOMIH JaHUMU ITPO OE3IMEKy Ta MPO PO3BIAKY MIOA0 OE3MEKH.

- Po3ymiHHS Ta mpOrHO30BaHAa OIliHKA PU3MKIB O€3MeKH Uil MPOEKTYBaHHS, €KCILTyaTamii Ta
€(heKTUBHOCTI CUCTEMHU.

- Jlroaceki  QaxTopH, BKIIOYAIOYHM COLIAJIbHY IOBENIHKY, HOBI MoJeni MOOUIBHOCTI,
CHpUUHATTSA 1H(DOpMaIlii, CUTyalliiHy 0013HAHICTH 1 B3a€MO/III0 3 aBTOMATH3AIIIEIO.

- IlmaBHa B3aemofiss MK yciMa KOPUCTYBayaMH, iX TpPaHCIOPTHUMH  3aco0amu,
1H(ppacTpyKTYyporo Ta (Hi3UYHUM CEPETOBHUILEM y 0€3MeYHOMY CUCTEMHOMY MiIXO/].

- Hogi TexHoorii Ta pimeHHs mo/10 0e3neKH, BpaXxOBYIOYH BUHUKAIOU1 PU3UKH Ta MOXKIIMBOCTI
(HampuKIaa, ITYYHUH 1HTEIEKT).

- ITlokpamieHa miAroToBKa, NMEpeBipKa, MOHITOPUHT Ta BUKOHAHHS HOpM Oe€3MeKu, MpaBui,
CTaHJIAPTiB, CUCTEM YIPABJIiHHSA OC3MEKOI0 Ta HABYAHHS, BUBYCHHS TOTEHIIATY KOCMIYHUX
TEXHOJIOTIH YKpaiHu.

- YmpaBiiHHS aBapisiMU Ta IIBUJIKE pearyBaHHI.

BunpoBanxenns. [ToTeHIiiiHI BUKIUKU Ta TEMH JTOCIIHKEHb OyIyTh PO3IIISIIATUCS ILIIXOM
CHUTBHHX JIOCITIJKCHB Ta IHHOBAIIIH.

o po3niny 8. «Haykose, kaapoBe Ta MaTepianbHe 3a0e3neYeHHs
HANIOHAJBbHOI €KOCHCTEMH IITYYHOI'0 iHTEJIeKTY)

OCHOBHUMM HamNpsIMaMU IT1JIBUIIEHHS PiBHs 3a0€3ME€YEHOCTI PUHKY TEXHOJOTIH IITYy4HOro
IHTEJIEKTY KBalll(pIKOBAaHUMH KaJIpaMH Ta PiBHS 1HGOPMOBAHOCTI HACEJIEHHS PO MOXIUBI cepu
BUKOPHUCTaHHS TaKUX TEXHOJIOTIH €:

- CTBOPEHHS BIAKPHUTOI OpraHizalifHO-TEXHIYHOI €KOCUCTEMU aKTyaJlbHUX (DyHIaMEHTaIbHHUX,
MPUKIIQJIHUX IPOOJIEM 1 3aBJIaHb, K1 TOTPEOYIOTh 3aCTOCYBAHHS IITYYHOI'O 1HTEJIEKTY;

- BUKOPHUCTAHHS BIANOBITHOTO peecmpy npoobnem i 3a60anb 5K TEPIIOYEPrOBOrO MPIOPUTETY
JUIs BUOOpY TeM IUIUIOMHHMX 1 JHUCepTalifHMX poOIT BIANOBIAHMUX CHEIIaJbHOCTEH 1
criemiai3arii;

- TpIOpUTETHE BIOPOBAKEHHS MoOei Oyanvhoi mazicmpamypu ma acnipanmypu é cgpepi LT
3 BUKOPHCTAHHSAM JIOCBIJy HasiBHUX MUIOTHUX MPOEKTIB HAYKOMICTKUX AyalbHHUX MpOTpam 13
3allydeHHsIM JI0 TUIaHYBaHHS 1 peami3allii 3allikaBIeHUX MPOBIAHUX MIKHAPOIHUX KOMIIAHIH,
SIK1 MatOTh JOCTIAHUITBKI Pimii B YKpaiHi,

- CTBOpPEHHS HOPMAaTHBHHMX 1 (DAKTUUHUX YMOB AJI CTHUMYJIOBAHHS CIUIbHOI iHHO8auiitHO-
inKyoayiitnoi akmuenocmi (cmapmanoeoi ingppacmpykmypu) B chepi LI Buxmamauis-
JIOCITITHUKIB, CTY/ICHTIB 1 MPEICTABHUKIB O13HECY MPH 3aKJIa/Iax BUIIOI OCBITH YKpaiHu;

- CTBOPEHHS YMOB JUI MOBEPHEHHS MPOBIAHMX YKpalHCHKMX HAyKOBIIB Ta (paxiBLiB B cdepi
11, sx1 Npo>XUBarOTh Ta MPALIOIOTh 32 KOPIOHOM;
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BU3HAUEHHSI MEXHOI02IYHUX RNPIOpUmMeEmie O00CHi0MCeHb 3 YPAXYBAHHAM O00MEMHCeH020
pecypcy — 30KpeMa THX, sKI MOTpeOyIOTh Manux iHeéecmuyiil, Tar0uu TPHU [HOMY 3HAYHY
KOHKYPEHTHY IepeBary Ha CBITOBHX PHHKax uepe3 MacoBe BuKopuctanus — LI na mpuctposx
(On-Device Al), HOBI aJropuTMH MAIIMHHOTO HAaBYaHHS JJISI CHCTEM 3 ICTOTHUMH
0OMEKEHHSIMH B pecypcax 1 Take 1HIIIE;

BU3HAYCHHS HPIOPUMEMHUX CYMINCHUX 2any3eil Yy TPHUKIAAHIA ¢i3uni, MaTeMaTHlli,
Marepiajgo3HaBCTBI, HEHWPOHAYIll, MAaTEMaTHUYHINA JIHTBICTHUIIl TOIIO — OCKUIBKHM peajbHa
KoHKypeHuis y chepi LI BinOyBaeTbess y TOMY YMCII Ha MDKIUCHMIDTIHAPDHUX HampsMax 31
CTBOpPEHHSI HOBHX OOYHCIIOBAJILHUX apXITEKTYP.

dicyHeHKo A. J1.

Jo po3aiay 1. «[lapagurma»

Micue Ykpainu B rjo0ajibHiil ekocucTeMi IITYYHOro iHTejiekTy. OCHOBHI pillleHHsI Ta

3axo1m

st Buxoxy YKpaiHu Ha MpoBiaHI poi y riaobanbHii ekocucteMi I HeoOXinqHO BUSHAYHTH

TaKi 3aX0JIU;

1.

3.

CTBOpUTH BIIKPUTY OpraHizaliifHO-TEXHIYHY €KOCHCTEMY aKTyaJdbHUX (PyHIaMEHTaIbHHX i
MPHUKJIAIHUX MPOOJIEM 1 3aB/IaHb, III0 BUHUKAIOTh y JIEPKaBHUX Ta KOMEPIIMHUX OpTaHi3allii,
Kl € KaHIuJaTaMu Ha iX BUPIIICHHS METOAaMM HITYYHOTO iHTeNeKTy. PekoMeHayBaTH 10
BUKOPUCTAHHS BiJIMOBIIHUIA peecmp npoodnem i 3a80anb SK TEPIIOUYEPTrOBOTO MPIOPUTETY
JUis BUOOpY TeM MAWIUIOMHUX 1 AMCEpTAliifHMX poOIT BIAMOBIIHUX CHEIiaJbHOCTEH 1
crieniai3arii.

[TocTaBUTH y BHCOKHI HpPIOPUTET Modenb Oyanvhoi mazicmpamypu i PhD y cghepi LI,
3aJIy4HBILH JI0 IJTAHYBAHHSA 1 peati3allii BilMOBIIHUX IPOTpaM 3 HaBYaHHS 1 JJOCII/KCHb:

a) TOCBiJ HASIBHUX MUJIOTHUX MPOEKTIB HAYKOMICTKUX AyallbHUX IPOTpam;

0) 3ariikaBiIeH1 MPOBiIHI MI>KHAPOIHI KOMITaHii, sIKi MalOTh TOCHITHUIBKI (imii B YkpaiHi.
Konezianono, i3 3ayueHHSM TPOBITHUX YHIBEPCUTETIB, ICPKABHUX 1 KOMEPLIMHHUX,
YKpaiHCBKUX 1 MXKHAPOAHUX JIOCHITHUIBKUX HEHTPiB 3a HanpsimoMm 111, Bu3HaunT nepenik
KoHghepenyiii i ycypnanie, siki OyayTh BU3HABATHCS 1/ OTpUMaHHs cTyrens PhD (ta Buie),
1, HaBMAaKH, MepeiKk KOH(EPEHIIiH 1 KypHaIiB, sIKI X04 1 IHAEKCYIOTbCS SCOPUS Ta IHIIMMHU
HayKOMETPUYHUMH 0a3aMH, aje MPpH LbOMY € «XM)KALbKUMI» 1 HE TIOBUHHI JIOITYCKaTUCS JUIs
dbopManbHUX KpPUTEpIiB OTPUMAHHS CTYNEHIB. BiAMOBIIHO 3MEHIIUTH  KIJIbKICHE
HaBaHTaXeHHs KkputepiiB PhD Ta [0OKTOpaHTYpH Ha KOPHUCTh SKOCTi, sika Oyme
MIATBEPHKYBATUCS MIPKHAPOAHOIO CH1IBHOTOIO.

CTuMymoBaTH YacTKOBY 3alHATICTh BHMKJIAQAAYiB y peajJbHUX KOMEPLIMHUX, JEp’KaBHUX Ta
MDKHapOIHUX TpoekTax y chepi LI

CtBOpUTH HOpPMATHBHI Ta (PAaKTUYHI YMOBH Ui CTHUMY/IOBAHHS CIIUJIbHOI IHHOGauiiHO-
inkybauiinoi  akmusenocmi  (cmapman-ingppacmpykmypu)  BUKIIA1a4iB-10CITiTHUKIB,
CTYACHTIB Ta MPeJICTAaBHUKIB Oi13HECY MPH YHIBEPCUTETaX.

Buznauntu mexnonoziuni npiopumemu 00cniorncens 3 ypaxyeanHam 00OMexHcenozo pecypcy.
Hanpukmnan, ockiibku cy4yacHi IIEHTPU JaHUX Ta OOYMCIIOBaJIbHI KJacTepH MOTPeOyIOTh
3HAYHUX 1HBECTHIIINA, 30CEPEAUTHCS Ha HAINpsMax, 10 OOCHIYRHI ma O00peuHi 6 yMoeax
Ykpainu i nompeodyiomov manux ineecmuuyiii, narouu NpU LbOMY 3HaYHY KOHKYPEHTHY
nepeBary Ha CBITOBHX pHHKax uepe3 MmacoBicTh BukopuctanHs: LI ma mpuctposx (On-
Device Al), HOBI aXropuTMH MalIMHHOTO HABYAHHS JUISI CUCTEM 3 CYTTEBUMHU OOMEKEHHIMU

0 pecypcax 1 Take iHIIe.

Busnauntu npiopumemni cymixcui 2anysi, He TUIBKM B KOMIT toTepHuX Haykax Ta IT, a it B
NpUKIagHiA  (i3uill, MaTeMmarTwili, METEepiaJIO3HABCTBI, HEWPOHAyIll, OCKIIBKH peaibHa
KoHKypeHIIis y cdepi LI BinOyBaeTbcs y TOMy 4HCIi Ha MUKIUMCHMITTIHAPHUX HampsiMax 31
CTBOPEHHS] HOBUX OOUMCIIOBAIBHUX apXITEKTYp.
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8. BBecTtu Taki KJIIOYOBI KITBKICHI TTOKQ3HMKU BUMIpIOBaHHS BHKOHaHHsA CTparerii po3BUTKY
HITYYHOTO 1HTEJEKTY B YKpaiHi:

- KUIBKICTh BHUCTYITIB Ha MPOBIAHUX KOH(EpeHIisX Ta MmyOJiKaimiii B *)ypHajiax (3a CIHCKOM
IIYHKTY 3);

- KUIBKICTh MDKHApOJHMX NaTeHTiB y cdepi 11,

- KUIBKICTh MaricTpiB, KaHIUAATIB 1 JOKTOpiB Hayk y cnemiamizanii I (mopiunuii Bumyck i
KYMYJISITUBHI TIOKa3HUKH);

- KUIbKICTH MikHaponuux koHgepenuiii (IEEE, ACM), mo mnpoBogsiTh YKpaiHCBKI
Oprasizaropu,

- KUIBKICTh JOCHITHHUIIBKUX TIPOeKTiB 3 enemeHtamu I, 1o ycmimHO 3aBepiieHi,
BIPOBADKCHI Ta BUKOPHUCTOBYIOTHCS B KOMIAHISAX 1 JACp)KaBHHX CTPYKTypax (IOpIdyHUMN
MOKa3HUK);

- KUIBKICTB iMirpaHTiB 31 cnerianizarii LI B iHmi kpainm.

Ipuknaam immiemenrauii 3axoaiB Ctparerii pO3BUTKY IITY4HOT' 0
inTenexkty B Ykpaini Ha 2022 — 2030 pp. y BUIJIsAAi NPUKJIATHUX
PO3pPOOOK Ta TEXHOJIOTIil

InTeNneKkTyaIbHA TEXHOJIOTiSI KEPYBAHHA POEM 0e3MiJIOTHUX MiIBOAHUX aNaApaTiB

IIpoexT crnpsMOBaHO Ha BHpIIIEHHS MPUKIAAHOI MpoOieMy Hapirauii y cepeioBUINAX 3
0OMEKEHIM TIOCTauaHHIM CBITJIAa Ta YCKJIAIHEHUM MPOXOKEHHIM pagiocurnany. [lpu BupimenHi
JIaHOoi mpoOJIeMH TaKOXX BUPIMIYIOTHCS JIBI MpoOiemu: mepmia — Oe3neka Ta 0OOpPOHO3JATHICTH
KpaiHH; JApyra — 3aXUCT MPUPOAX BiJ O10JIOTIYHHUX Ta XIMIYHHUX 3a0pyIHEHb BOJONMHMIL, IO MOXE
CIPUYMHUTH TEXHOTEHHI KaTacTpodu.

MeTta NpOEKTY — CTBOPEHHS YHIBEpCAIbHOI amapaTHO-IPOTPAMHOI CHUCTEMH KEpyBaHHS
3aBJaHHSAMU POIO MiABOJHUX POOOTIB 13 IHTEIEKTyaTbHUMHU 3aco0amMu peKoHbIryparii B3aeMoii
MK HUMH Ta MOKJIMBOCTI aBTOHOMHOT O0OPTOBOT HaBirarfii.

ApXiTekTypa cucteMu nependadae 4 OCHOBHMX e€JIEMEHTH: poloye Miclie oreparopa
(MynbTHIIIATGOPMEHHA MporpaMa), LHEeHTpaJbHUI By30J B3aemojli (cepBep abo Hadlp XMapHHX
cepBiciB), 0a30BUIl peTpaHCIATOp (amapaTHO-NPOrpaMHe PILIEHHs OOMIHY TaHUMH HaJl HOBEPXHEIO
BOJIM Ta y Hil) Ta MABOAHUI APOH. 3aMponoOHOBaHa apXiTEKTypa J03BOJISIE OTIEPATOPaM BIACHOPYY
KepyBaTH OOpaHUMHU MiJIBOAHUMH JPOHAMHU a00 CTaBUTHU 3aBJaHHS IpynaM JpOHIB, 00’ €HY0UH 1X
y CeTEeLleHTPUUHUH piif. IpoHN BUKOHYIOTH OOMIH JaHUMHU 13 0a30BUM PETPAHCISATOPOM, ajle MalOTh
3MOTY B3a€MOJIii Mk o000 JUIs peasi3aliii cxeM poHOBOr0O 1HTEIEKTY.

Bukonyerbcst po3poOka MiJICHCTEMH aBTOHOMHOI HaBiraiii MiJIBOJHOTO poOOTa Ha OCHOBI
00poOKM Ta MepeTBOPIOBAHHS JAaHUX 13 MHOXHHM JIaTYMKiB OOpTOBOi cucrteMu. Peamizaris i€l
MIJICUCTEMH TOJATrae y MonepenHiid po3poOii MeTojiB arperauii, (iuabTpamli AaHUX 3 AATYUKIB
(conap, kamepa, TipoOCKOII, aKCEIePOMETp, KOMIIAC, albTHMETP, aHEMOMETpP, TEPMOMETp TOIIO) Ta
CTBPEHHSI MOJIEJIEH aHali3y MOTOKOBUX JaHUX. 3alpOIIOHOBAHO METOJ aHaJi3y Ta IUIaHyBaHHS
MapuipyTy, 3BaXKaroun Ha (akTOpH, sKi BIUIMBAIOTh Ha HpupicT koediuieHTa nmoxuOku. lanuit
METOJI JO03BOJUTh HAa OCHOBI JHCKPETHUX JaHMX KajJiOpyBaJbHOro Oy (opMmyBaTH KapTy
MappyTy.

Meron kmacudikarlii MOTEHIIIHHO HeOe3meyHUX 00’€KTIB Ta CYMPOBOHKCHHS MOTECHIINHO
HeOe3MevyHo1 i1 3aIPOIIOHOBAHO CTBOPUTH HA OCHOBI JIAHUX 3 COHApy Ta KaMepH, a TaKOX JaHHX
po TeMIepaTypHUI pexXuM Ta TIuouHy. CHcTeMa 3a JONOMOTO METO/IB MAlTMHHOTO HAaBYAHHS
MaTHMe 3MOTy Kiacu(iKyBaTH XapakTep MOBEIIHKM Ta mapameTpu o0'exta. [lig yac aBTOHOMHOIO
pexuMy poOoTH cucrema Oyne HpuUiiMaTH PpillIeHHS, CIIOCTEepIraTH 3a MiA03pLIMM 00'eKToM. Y
MPOIIECi CIOCTEPEKEHHS CHCTEMa TaKOK MaTUMe 3MOTy Nepekiacu(pikoByBaTH 00'€KT.

3anponoHOBAaHO METOJ KalllOpyBaHHS aBTOHOMHOTO IiIBOJHOrO po0oTa 3a JOIMOMOTOK
KajaiOpyBanbHUX OyiB 13 peasizali€ro MPOTOKOJIIB OOMiHY JaHMMHU. JaHUWI MeToa HeoOXiTHUM /i
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3a0e3medyeHHsT CTAaOUTPHOTO KaHaly 3B'A3Ky 3 KOOPJAWHALIMHUM IICHTPOM, a TaKOX s
3a0e3neueHHs HafiifHOT HaBiramii 6e3 mMoTpedM y 4acTUX BCIUIMBAHHSX aBTOHOMHOTO pobora. Y
AKOCT1 Oysl MOKJIMBE BUKOPUCTAHHS IJIAaBY4Ol CTaHIlil KepyBaHHsI, sIka BUKOHYE 3arajbHy (YHKIIIO

CraH po3poOKH: CTBOPIOIOTHCS MPOTOTUITH PETPAHCISATOPY Ta APOHY, TPHBAKOTH JOCIIIKCHHS
CUCTEMH TIiJIBOJHOTO 3B’S3KYy, CTBOPEHO IOCIIAHI 3pa3Ku poOOYOro MicIsl oreparopa Ta By3ia
B3a€MO/11, IMIUIEMEHTOBAaHO METOJIU OOpPTOBOi CHCTEMH aBTOHOMHOI MiJBOJHOI HaBirauii 3a yMoB
BTPATH 3B’513Ky a00 MijJ Yac BUKOHAHHSA 3aBJaHb Y PEKUMI THIIII.

AN
Cyum - ABiagpoH-peTPaHCIATOP
Pazio
‘J
, CranioHapHHH IyHKT
«————— Pagio —»
R |
P e R
4 e Bona
3ByK 3BYK

b

| 4

Puc. 3. KonrientyanabpHa CTPYKTypa YHIBEPCATbHOTO KOMIUIEKCY IMiBOTHIX POOOTIB

JloBrorpusajia 000pOHHA TOYKA i3 IHTEJEKTyaJbHUMH 32c00aMH TPEKIHTY Ta 3HUILCHHS
Ha3eMHMX Hijiei

[TpoexT crnpsiMOBaHO Ha PO3B’S3aHHS BAXKJIMBOI IMPOOJIIEMH HAIIOHATBHOI OE3MeKH Ta
000pOHU, 30€peKEHHS KUTTS JIOAEH HIITXOM CTBOPEHHS 1HTEIEKTYaJIbHOI CUCTEMH PO3ITi3HaBaHHS
i igeHTHOiKalii PYyXOMHX MiJed y Ha3eMHOMY IIPOCTOPI ONEPATHBHOTO CIIOCTEPEIKEHHS,
BU3HAYEHHS IX KOOpAMHAT, (I3UYHOTO PO3MIpYy, MMIBUAKOCTI M HampsMy pyxy 3 MOAAJIbIIUM
aBTOMAaTH30BaHUM KEPyBaHHSM 3aC001B BeICHHS BOTHIO HA YPa)KCHHSI.

Mapmesi TIosopoTHi

TInatdopma
3
anaparyporo

JlixTapi
KaMepH,
CEeHCOpH

Tlepenns npHOOpHA IaHENb

Posmipu:0.6x0,4x02M

Barapes
Banact
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Puc. 4. Ecki3 MoJeni migBogHOTo poboTa

MeTa mNpOEKTY — CTBOPCHHS TMPOTOTUIY IHTEJICKTYaJbHOI CHCTEMH OOOPOHHOTO
MPU3HAYCHHS, IO J03BOJISIE KEPyBaTH POOOTH30BAHUMHU KOMIUIEKCAMH JTUCTAHIIIHO 1 BUBOJUTH
JIOMUHY 3 KOHTYpYy OOWOBHMIX i JJisg 3MEHIIECHHS BTPAaT OCOOOBOrO CKJady, 30UIbIICHHS
e(EeKTUBHOCTI CTPiSIEIbKOI 30poi.

Inest mpoekTy mosisirae B Moe€nHaHHI iH(pOpMaIlii 3 poOOTH30BaHUX BiJ€OKaMmep 13 pi3HUM
Jiarma3oHOM CIIeKTpa, 3aco0iB BHMIpY BiACTaHI Ta 3HaHb MPO MPOIECH OOpPa3HOTO CIPUHHSATTS
JIOMUHOK (I3MYHUX O00’€KTIB 13 BIJIOMHMH IapaMeTpaMH, iX pO3TallyBaHHS 1 IOBEIIHKH Y
MIPOCTOPI, OHTOJIOTIYHOTO aHami3y iHpopMaIlii MPo 00’ €KTH HABKOJUIITHHOTO CBITY. Takuii miaxia B
KOMIUJIEKC1 13 CHCTEMaMHU TUCTAHIIIHOTO YIPaBIiHHSA POOOTH30BAaHUMH MEXaHIYHUMHU MTPUCTPOSIMHU
BIICPKOBOT'O NMPU3HAYCHHS 1 CHCTEMaMHU NMPUHHATTA PIlICHb B 3ajadax YIpPaBIiHHSA MPUCTPOSIMHU
00OPOHHOTO MPHU3HAYCHHS € aKTYaJILHUM JIJIS I IBUIIICHHST 00OPOHO3/IaTHOCTI JIeP’KaBU, CTBOPEHHS
IHHOBAIIMHUX CUCTEM, 1[0 BUBOJATH JIOJUHY 13 30HU OOHOBHX Jili, 3MEHIIYIOTh BTpaTH 0COO0BOTO
CKJIaJTy, CIIPUSIOTh CTBOPEHHIO HOBHUX KOHKYPEHTOCIIPOMOYKHHUX BHUJIIB 030POEHHS.

' Kyr ornagy 36" = 86" ' NosopoTtHa kamepa Ornaposa kamepa
- (sysbioHanpasnena) {wwupororyToBa)

Crpineybka s6pon

J
J
f

Kyt ornsgy 2,1° = 6°

8ia 30 go 300 m i NosopoTHa cucrema

Puc. 5. Cxema iHTeNEKTYaJIbHOT CUCTEMH TPEKIHTY Ta 3HUIICHHS Ha3eMHUX Lijeh

AmnapaTHa cuCTeMa CKJIaJa€ThCs 13 OOYMCIIOBAIBLHOTO OJIOKY (OJHOMJIATHUN KOMII IOTEP),
KU Kepye MOBOPOTHOIO CHUCTEMOIO 13 CTPUIECHBKOIO 30pO€r0, Ta OTPUMYE BiJECOMOCHTIIOBHOCTI 13
MIHIMYM JIBOX Kamep (MO’KJIMBE BUKOPUCTAaHHS AOAATKOBUX CEHCOPHUX 3ac00iB). OrisaoBa kamepa
¢bikcyeTbcsi 10 HepyxoMmoi 3araibHOi MIargopmMu o0opoHHOT Touku. IloBopoTHa Kamepa
CTIpSIMOBaHA Ha BHUOIPKOBUH HAINPSIMOK y MEXax KaJpy OINIAJ0BOI KaMepu Ta PO3MIIIYEThCS Ha
cepBeporuaThopmi, fKa, y CBOIO Uepry, 3aikcoBaHa Ha HEPyXOMiil 3arajpHii miaaTdopmi.

Po3po0ieHo cuMynaTop CUCTEMH OTJISIIOBOI 1 TOBOPOTHOI KaMep Ha OCHOBI BUKOPHUCTaHHS
BiJICO, 3HATOTO HEPYXOMOIO KaMepolo 3 MOCTIIHOI0 (OKYCHOIO BificTaHHIO. PeanizoBaHO MpoTOTHUIT
MporpaMHOTO 3a0e3MeYeHHST 1HTEJIEKTYaIbHOI BOTHEBOI CHCTEMH y OpOHBROBAHOMY KOPITYCl 3
aBTOMAaTH30BaHUM pO3II3HABAHHAM 1 3HUINEHHSAM HAa3eMHHUX I[iJIed, SKUM BiANpanboBaHO Ha
CUMYJISTOPI.
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Puc. 6. CuMymsinist poOOTH TEXHOJIOTII: TPEKIHT pyXOMHX 00’ €KTiB (CHHI IPSIMOKYTHHKH), HABEICHHS CTPLICIIBKOT
30poi Ha MOTOYHY Ik (YePBOHUN MPSAMOKYTHHK) i3 ii BiICTEKEHHSIM ITIOBOPOTHOIO KaMepOIo (3eJICHU MPSIMOKYTHHK)

TexHiuHi XapaKTepUCTUKHU IPOTOTUITY CUCTEMH 13 TPEKIHIOM 00’ €KTIB:

- KimbkicTh 1UTBOBUX 00’€KTIB: OOMEKEHO PO3IJIOBOIO 3[ATHICTIO Kajpy Ta BiJCYTHICTIO
nepeKkpuTTsa 00’ €KTiB 13 pakypcy crnioctepeskeHHs (10 300 anst kaapy FullHD).

- IBuakicTh HITFOBUX OO ’€KTIB Yy BIJEOMOTOLI y IUIOMIMHI 300pa)keHHsT — He Ounbmie 25
MKCEIiB/CEeK.

- MinimMansHull po3mip o00’ekta 20x20 mikceniB (orysgoBa kamepa) Ta 10x10 mikceniB
(moBOpOTHA Kamepa).

- PecypcoedexruBHe BuaiieHHs (hOHY: KBa3icTabiabHUA (OH (TpaBa, Jic, XMapH).

- OrmsimoBa Kamepa: CTalliOHapHE PO3MIIIEHHS y OIK ONEpaTHMBHOTO CHOCTEPEKEHHS, KYT
ormsiny 86° + 30°, posninpHa 3xaatHicTh Big 1920x1080 mikceniB, IIBHAKAa Mepenavya
BiJteonoToky 0e3 ctucHeHHs i koayBanus (HD-SDI/HD CCTV), nporpecuBHa po3ropTka.

- TloBopoTHa Kamepa: KyT orisany kKamepu 25° =+ 17°, onrtuyHa craOimizaiis, po3JiibHa
3matHicTh Bix 1280x720 mikceniB, MBHUAKA TIepeada BiIEOTIOTOKY 0e3 CTUCHEHHsI. Po3miipHa
3IATHICTh JJII PEAJbHOr0 4acy MOBOPOTHOI Kamepu (4yactoTa 25 KaJpiB Ha CEKyHAY) —
720x480 mikceriB.

- Pexumu poGotu: onepaTopHU (KOpHUCTyBad oOMpae 00’€KTH JUIsl TPEKIHTY Ta ypaKeHHs),
aBTOHOMHUH (TPEKIHT YCiX PyXOMHX 00’ €KTIB).

Hogi Ta ynockoHasneHi meroamn. Po3poOiieHo mporenypy CympoBOJaY IUTBOBOTO 00'€KTa
MOBOPOTHOIO KaMepolo, MpOILelypy KOpEeryBaHHS HalpsMy IIOBOPOTHOI KaMepu Ha OCHOBI
MOPIBHSIHHS 300paKeHb 11 BiJICOMOCITIIOBHOCTI 13 300pakeHHSIMHU BiJICOTIOCITIIOBHOCTI OTJISZIOBOT
kamepu. Ha ocHOBI po3po0iieHoi mporenypu MOIIYyKY MiK 300paKeHHSIMU B1JAE€OMOCIHITIOBHOCTEH
3alpOMOHOBAHO TPOLEAYPY aBTOMATUYHOTO KaliOpyBaHHS CHCTEMH 3 OTJISAOBOI i TOBOPOTHOI
kamep. Po3poOineno Meton ¢opMasbHOro omnucy 300pa’keHb 1 BiJ€OMOCHIIJOBHOCTEH Yy BMIUIA[I
MHOXXHHH CTPYKTYPHHUX €JEMEHTIB, BIAcTHBOCTI (yHKIii Moamdikamii ommcy 00'e€kTiB, IO
BIJICIIIZIKOBYIOTBCSI, BiJl KaJpy 10 KaJpy, ska HeoOXximHa amis 3AificHeHHs TpekiHry. Po3pobieHo
MPOIEAYPY JETEKTYBaHHS PYyXOMHUX OO'€KTIB Ha OCHOBI BHJUICHHS 3B'SI3KOBUX TiIMHOXXHUH
CTPYKTYpPHUX €JIEMEHTIB, [0 MaloTh MOJIOHE MDKKaJApoBe 3MilIeHHSA. 3poOJ]eHO aJalTalliio
po3po0JIEeHUX METOAIB TPEKIHTY UTLOBUX 00'€KTIB /I BUKOPUCTAHHS HA BiJIEOTOTOIll 3 PYXJIUBUM
(dboHOM, KU TPUTAMaHHUI MOBOPOTHIHN KaMepi.

osnom puis nenxodizio1orivHol KOpeKuii CTaHy JIOAUHN B eKCTPeMaJIbHUX YMOBaX

Po3poOka sBisie cO0OIO 1HTENEKTyallbHY CHCTEMY, IO BKJIIOYAE€ CYKYIHICTH METOIUK
JUATHOCTUKU 1 KOPEKIlii MCUX0(i3i0J0riYHOTO CTaHy Ta MPOrPaMHO-TeXHIYHHMX 3ac00iB JIs iX
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peamizamii. [IpuzHauenns: ncuxodizionoriyHa peadbimiTaris JIOAUHA B €KCTPEMATbHUX yMOBax i3
3aCTOCYBAaHHSM KOMIUIEKCY METOIB; Macak 13 3aCTOCYBaHHSM I1HHOBAllIMHUX METOIUK Ta
3BOPOTHIM 3B’ SI3KOM KOHTPOJTIO TICUX0(]1310JI0TIYHOTO CTaHY.

MeTo10 MPOEKTY € po3poOKa TEOPETUYHHX IOJOKEHb Ta MPAKTHYHOI pearizaiii 3aco0iB i
METO/IB OIIIHKHM Ta KOPEKIii (GyHKI[IOHATHHUX CTAHIB JIOJUHUA B HOPMAJIbHUX, CKCTPEMAIbHUX Ta
HQ/I3BUYAHUX CHTYyalisX Ta CTaHaX CEpeJOBHUINA, 3 BHKOPHCTAHHSIM 3BOPOTHUX 3B'SI3KIB Ta
ajarnTaniiHux MeXaHi3MiB.

PesynpTaTom € iHTeNneKTyalbHa CHCTEMa KOPUTYBaHHS NCHXO0(]i310J0TIUHOTO CTaHy JIIOAMHU
MpU TPUUHATTI PpIIEHb Y HAA3BHYAWHHUX CHUTYAIlisX, OCOOJIMBOCTSAMH SKOI € aTOHOMHICTD,
MPOCTOTa BUKOPUCTAaHHS Oe3 ydwacTi (axiBis, mMoaudikamii iCHyIOUMX NpOrpaM Ta CTBOPEHHS
HOBUX. Po3poOieHo cxemy Ta MeTOAM JUIsi KOpUTyBaHHS (YHKIIOHAJBHUX pPOOOYMX CTaHIB
JIOAMHU-OTIEpaTOopa MpU NPUHHATTI pillleHb Ha PiBHI BUKOHABIIB Pi3HOTO paHTy, B TOMY YHUCII 1 Yy
BIMiCbKOBHX  migpo3ainax. Po3pobneni Ta  ommcani  iHdopMmaliiiHi  MOAeM  BIUIMBY
ncuxo(]i3ioNOriYHMX Ta TNCUXO(DI3MYHMX XapaKTePUCTUK Ha IHTENEKTyallbHI XapaKTePUCTUKU
JIIOJIMHU TPHU TepeOyBaHH] Y CUTYAIliSAX PI3HOI CKIIAIHOCTI Ta 3aJIEKHO BiJl pI3HUX YMOB BUKOHAHHS
MOCTaBJICHUX 3aBJaHb.

Mpuamun  po6oru. Jlo  IHTENEKTYyadbHOI CHCTEMH  TOJAIOThCS  CHTHAIU  IPO
ncuxo(]i3ioNOriYHMN CTaH Opra”i3My, cucTeMa Kepye (OpMYBaHHSM BIiAMOBIAHUX 3BOPOTHHX
CUTHAJIB, IO LUIECHPSIMOBAHO BIUIMBAIOTH Ha OI0JIOTiYHO AKTHUBHI 30HM TOBEPXHI TOJIOBU 13
ayHiOBI3yJIbBHUM CYNPOBOAOM ISl IMiJBUINEHHS €(QEeKTHBHOCTI BIUIMBY. ba3oBi Buau mporpam:
30y/DKeHHsT a00 3acClOKOEHHS HEPBOBOI CHCTEMH, TAaKOX CTBOPEHO IPOrpamMHi 3aco0u st
MOYKJIMBOCTI PO3POOKHM MPOTpaM MiIBUIIICHHS yBarH ITiJ] 4aC HaBYAJbHUX 3aXO/iB.

Puc. 7. 3aranpHuii BUTIIA mI00Ma Ta OJIOKY KepyBaHHS Ha JEMOHCTPAiHHOMY CTeHII (3I1iBa),
BUIPOOYBaHHS MPOTOTHITY I10JI0Ma (CrIpaBa)

KomnuiekTy1o4i npucTporo: 3aXucHui 1mosoM, Bibpokaryaropu (40 mIt.), MikponpolecopHa
CHUCTeMa KepyBaHHS JpKepelamMu BiOpalii 1 3BYKOBHUM CYIPOBOJAOM, OKYJSPHU BIPTyaJbHOI
peambHOcTi  («Gear VR»), cMmaprdon, crepeorenedoHr, MyabT KepyBaHHS, MpOrpamHe
3a0e3medyeHHsT 1 3aco0W TMIJKJIIOYEHHS J0 TEePCOHAIBHOrO0 KOMITI0Tepa, 3aco0M aBTOHOMHOTO
KUBJICHHS 1 MA3aPSAIKH.

HoctynHi ¢ynkumii: BuOip mnporpamMu TOCTITOBHOCTI aKTHBalii kepen BiOparii abdo
CTBOPEHHSI BJIACHOI Iporpamu; BHOIp aydio- Ta BiJEOCYNPOBOJKEHHS; KOHTPOJIb MOTOYHOIO
(1310JI0TIYHOTO CTaHy; MOXJIMBOCTI 30€peKEeHHSI Ta eKCIOPTY 1H(POpMaIlii 11010 CTaHy OpraHi3My;
eKCIepTHa cucTeMa BHOOpY 1 ajamnTarlii npoueayp ncuxodisionoriunoi KOpekuii cTaHy Jit0 JUHH.

Yar-00T 3i INTYYHUM iHTEJIEKTOM JJIsl ICKXO0JIOTiYHOI peadliriTanii yqacHuKiB 00iloBHX il
MeTo0 MNPOEKTY € TMiIBUIICHHS eQEKTUBHOCTI peadimiTanii ydacHHKIB OOHOBHMX il
3acobamMu  TpaBMO(OKYCOBaHOi  KOTHITMBHO-moOBeAiHKOBO1  Tepamii (T®-KIIT) wmusaxom

aBTOMAaTH3allii JaHWX CEaHCIB 13 BHKOPHUCTAHHSIM IHTENEKTYaJbHOI CHCTEMH BIPTYaJlbHOTO
CMiBPO3MOBHHUKA (4aT-00Ta).
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ABTOMAaTH3aIlisA €JIEMEHTIB TEparii € MUISIXOM JI0 BUPIIIECHHS MPOOJEeMHU MIBHAKOTO HaJdaHHS
MICUXOTEPaneBTUYHOI JoroMord. HasiBHI Ha cbOTO/IHI MPOBIJHI 4aT-00TH MAIOTh CYTTEBI HETOIKH:
nitecpsiMoBani mMozeni gianory (closed domain) peanmizyrots okpemi creHapii TO-KIIT 6e3
ypaxyBaHHs OCOOJIMBOCTEH KOpPHCTyBaua Ta MIATPUMKH JOBUIBHOTO CIIUIKYBaHHSA, LI0 3HAYHO
3MEHIIIY€E TEPANeBTUYHUN €(PEKT BiJi BUKOPUCTAHHS PO3POOKH; BIAKPUTI Mojeni miamory (open
domain) HaOIMKEHI 10 TPUPOTHOTO CIUIKYBAaHHS, aje depe3 BIACYTHICTh (hOpMyBaHHS CIIEHAPIIO
Teparii 3aCTOCOBYIOTHCS BUKJIIOYHO SIK BIPTyaJlbHUM CIIBPO3MOBHUK. TakUM YHMHOM, aKTyaJbHI
pO3pOOKM MalOTh BY3bKHMH CHEKTp BHpIIIyBaHMX 3a7ad 1 HE MOXYThb 3aCTOCOBYBATUCH IS
aBTOHOMHOI pealdiiTallii ydacHUKIB OOHOBUX JTiH.

Pe3yJbTaT NPOEKTY — KOMILJIEKC IPOTPAMHOTO 3a0€3MeUeHHs, 1110 JO3BOJISIE€ BECTH J1aJior i3
KOPHUCTYBa4eM IMPHUPOJHOI0O MOBOIO TEKCTOBUMHU ab0 TOJIOCOBUMH MOBiOMIIeHHSAMH. Cucrtema
BpaxoBy€ KOHTEKCT po3MoBH Ta peamidye weroau TO-KIIT s mojermeHds HACHiIKIB
nepeOyBaHHS y CTPECOBUX CTaHAX (30KpeMa y4acHHKIB OOHOBHUX Jil Ta BIMCHKOBOCITYKOOBIIIB).

Crnenudika cucremu yar-00Ta moisrae y HeoOXiZHOCTI 3a0e3neueHHs] MOTPIOHOTO PiBHSA
SIKOCT1 BIAMOBIACH Ha 3allUTH KOPHCTYBaua, IO MOTPIOHI /U1 MIATPUMKH J1aJIOTy Ta BUPIIICHHS
npobJeM KOpHUCTyBadiB. 3BaKalOYHM Ha I, CTPYKTypa CUCTEMH BKIIOYAa€ HHU3KY MEXaHi3MiB, IO
KOHTPOJIOIOTH PEJIeBaHTHICTH BiAnoBiaeil. CructeMy peanizoBaHO y MIKPOCEPBICHIH Mapaaurmi.

Y po0oTi BUKOPHUCTAHO MPOBIJHI METOAM Ta TexHOJOTIi MammHHOTO HaB4yaHHs: KeyBERT
s igenTrdikamii iMeH, XapakTepucTHK 1 moaiid y tekcti, Cosmica mis igeHtudikamii eMorii y
BucnoBax. Jlo nmepeno6poOku BXimHOI iH(OpMAIil BKIIOUEHO KOPEKIil0 TPAaMaTUYHHAX ITOMHJIOK 3a
nomomororo mojgeni BERT  Gector. DialoGPT Bukopucrano uis TeHeparii peleBaHTHHX
BIJIMIOBIJIEH Ta MIATPUMKH JiaJIoTy, 10 HEOOX1AHO JUIs MPOBEJCHHS NICUXOTEPAIIEBTUYHUX CEAHCIB 3
KOPHCTYBa4eM B PEXHMMI pPeaqbHOro 4acy. SIKiCTh BiAMOBiAeH 3a0e3meuyeThcsi 3a paxyHOK 300py
YUCTUX, KOHCHUCTEHTHHX [JaHHMX, TOYHOI'O HajamTyBaHHS Mojeni 3 interpariero DialoRTP mis
OLIIHKM SIKOCTI BIJAMOBiAeHW 4Yar-00Ta Ta BIOCKOHAJIEHHS ICHYIOYOi MOJENi TeHepauii aianoriB
[IITXOM IIOBTOPHOTO paH)KyBaHHS C()OPMOBAHUX KaHIAMIATOM BiIIIOBIICH.

3HayHuil 00’€M MOXJIMBUX CKPHUINTIB HABYaHHS MO PI3HUX TeMax 1 3alMTax KOPUCTyBaya
YCKIIQIHIOE 3a/1a4y HAJAIITYBaHHS 1 TPEHYBaHHS MOJEJIeH MAallIMHHOTO HABYaHHS 3 TOTPIOHOO IS
BUKOPUCTAHHS KUIBKICTIO 1 KICTIO JaHUX Ha MOTPIOHI TeMU KII€HTIB. Y 3B 3Ky 3 UM, IS
oprasizaiii HajamTyBaHHS 1 HaBYAHHS MOJICII MAlIMHHOTO HABYaHHS 3allPOIIOHOBAHO ITiIX1J
3BOPOTHOTO 3B’SI3Ky W MeXaHi3M MOJEepyBaHHS 13 BIIKIQJACHUM pETyISIpHUM JIOHABYAHHSIM,
BpPaxOBYIOUHM OI[IHKY SIKOCTI Ta KOPEKIIil MOJepaTopiB.

Jlnist yCyHeHHsI HEKOPEKTHUX BiJNOBIJeH yaT-00Ta, SKi MOXKIIUBI IMIC/Is BAKOPUCTAHHS PI3HUX
MoOjIeJIell, KOMIIOHEHTIB 1 3aJIe)KHOCTEN PI3HUX NMCUXOTEPANleBTUYHMX 3a/1a4, TOCTABJICHUX CHUCTEMI,
a00 HeloCcTaTHHOro 00’€My HABUAIBHUX JIAHMX 3 OOpaHOi TeMH, Ta 3 METOI MiJABMIIEHHS SKOCTI
BIJIMOB1/IEH, peai3oBaHUi MEXaHI3M CHHXPOHI3allli KOHTEKCTa, SIKU MPUBOJIUTH AaHl 10 €IHUHOTO
dbopMaTy, TIATPUMYBAHOTO CTOPOHHIMHU MOJIEISIMH, 1 MEXaHI3M OIIIHKU PEIEBAHTHOCTI BHUXITHHX
JaHUX 4aT-00Ta, sIKI B aBTOMAaTUYHOMY DPEXHMI MPOBOJATH OLIHKY, arperauito, aKyMyJIIOBaHHS
pe3yNbTaTiB 1 MaKyBaHHS JAaHUX JJIS TOHABYAHHS MOJETII.

Crtan po3poOku. 3ampoeKTOBAaHO Ta PEaAi30BAaHO B3aEMOJII0 TIACUCTEM Ta MoJeei
MalIMHHOTO HaBYaHHS 3a JOMOMOTOI0 TUIaHYBaJIbHUKA 1 MapUIpyTH3aTOPa 3aB/IaHb, KU IMiIBUIIYE
e(eKTUBHICTh 00OPOOKM JaHUX 3a PaXyHOK MapayiebHO1 0OpOOKH JaHMX MeXaHi3MaMH, OOpaHUMH
MapuipytuzaropoM. CTBopeHO BebOiHTepdeic Ta MNpPOrpamMHHUI MPOTOTHN MPOBEACHHS J1iajory
aHTJIiiCchKOI0 MOBOMO. [IpakTH4HE BUKOPHCTAaHHS PO3pOOIOBAHOI CHCTEMHU Hapasl JIOLUIBHO NPHU
MOCTIHHOMY MOJepyBaHHI (DaxiBISIMM HEpeNeBAaHTHHUX BIAMOBiAeH yaT-00Ta HpU MPOBEACHHI
CeaHCy TICHXOTeparii 3 KopHucTyBauamu. I[IpoJOBXKEHHSM HaHOi poOOTH € YIOCKOHAJICHHS
MEXaHi3My CHHXPOHI3allii KOHTEKCTY Ta aBTOMAaTH3allis 3a3HAa4YCHHX MPOIEAYp, SKi MOTPeOYIOTh
3aJlydeHHs orepatopa. lle M03BOMWTH y TEPCHEeKTHBI BIAMOBHUTHCH BiJ MOJEpaIii peruiik
KOPHCTYBayiB Ta nepeBakHoi Outbmocti MeroiB ceanciB TO-KIIT cucremu.
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BucnoBxu

Takum ywmHoM, Crparterisi pO3BUTKY IITYYHOIO IHTENEKTY B VYKpaiHI € BaXXIMBUM

JOKYMEHTOM, SKHH Pperyitoe OCHOBHI HampsMu NpOBeACHHS (yHIAMEHTAIbHUX JOCHIDKEHB 1
OTPUMaHHS HOBHMX 3HaHb JUIS CTBOPCHHS NMPOPUBHHUX TEXHOJOTIH y Wil cdepi 3 ypaxyBaHHIM
YKpaiHCBKUX peaiiid. BBaxkaeMo MPUIHATTSA TAaKOTO TOKYMEHTa BAXKJIMBOIO JEP)KaBHOIO CIIPABOIO.
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