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I. CYBERNETICS

1. Read and translate the text into Ukrainian, focusing on accuracy
and terminology

HISTORY OF CYBERNETICS

A new emerging branch of science known as cybernetics is going to hit
the world now. It is more than a science, art, philosophy or
multidisciplinary subject, which is going to reign and rein the world. It
is the reincarnation, unification and recreation of all good technologies,
concepts and civilizations developed throughout the ages since creation,
which is going to reinforce all  technologies, materials and forces
reinstating an ending world. The word cybernetics was first used in the
context of «the study of self-governance» by Plato in The Laws to signify
the governance of people. There are many definitions of cybernetics and
many individuals who have influenced the definition and direction
of cybernetics. Norbert Wiener, a mathematician, engineer and social
philosopher, coined the word «cybernetics» from the Greek word meaning
«steersmany» or «the art of steering». He defined it as the science of
control and communication in the animal and the machine.

The word «cybernetique» was also used in 1834 by the physicist
Andre-Marie Ampere (1775—-1836) to denote the sciences of government
in his classification system of human knowledge. For philosopher
Warren McCulloch, cybernetics was an  experimental epistemology
concerned with the communication within an observer and between the
observer and his environment. Stafford Beer, a management
consultant, defined cybernetics as the science of effective organization.
Anthropologist Gregory Bateson noted that whereas previous sciences dealt
with matter and energy, the new science of cybernetics focuses on form
and pattern. For educational theorist Gordon Pask, cybernetics is the
art of manipulating defensible metaphors, showing how they may be
constructed and what can be inferred as a result of their existence.
According to Herbert Brun cybernetics is to cure all temporary truth of
eternal triteness. Cybernetics takes as its domain the design or
discovery and application of principles of regulation and communication.
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Cybernetics treats not things but ways of behaving. It does not ask «what is
this thing?» but «what does it do?» and «what can it do?» Because
numerous systems in the living, social and technological world may be
understood in this way, cybernetics cuts across many traditional
disciplinary boundaries. The concepts which cyberneticians develop thus
form a metadisciplinary language by which we may better understand and
modify our world.

Several traditions in cybernetics have existed side by side since its
beginning. One is concerned with circular causality, manifest in
technological developments notably in the design of computers and
automata and finds its intellectual expression in theories of computation,
regulation and control. Another tradition, which emerged from human and
social concerns, emphasizes epistemology how we come to know and
explores theories of self-reference to understand such phenomena as
autonomy, identity, and purpose.

Some cyberneticians seek to create a more humane world, while others
seek merely to understand how people and their environment have co-
evolved. Some are interested in systems as we observe them, others in
systems that do the observing. Some seek to develop methods for modeling
the relationships among measurable variables. Others aim to understand the
dialogue that occurs between models or theories and social systems. Early
work sought to define and apply principles by which systems may be
controlled. More recent work has attempted to understand how systems
describe themselves, control them, and organize them. Despite its short
history, cybernetics has developed a concern with a wide range of
processes involving people as active organizers, as sharing communicators,
and as autonomous, responsible individuals.

Many of the concepts included today in cybernetics had their origins
long before the word «cybernetics» was associated with them. Self-
regulating devices were constructed as early as several hundred years B.C.
In the late 1700s Watt's steam engine had a governor. In 1868 James Clerk
Maxwell published an article on governors. In the 1940s the study of
regulatory processes became a continuing research effort. Two key articles
were published in 1943 — «Behavior, Purpose and Teleology» by Arturo
Rosenblueth, Norbert Wiener, and Julian Bigelow and «A Logical Calculus
of the Ideas Immanent in Nervous Activity» by Warren McCulloch and
Walter Pitts.
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These articles were followed by a series of conferences between 1944
and 1953 on Circular Causal and Feedback Mechanisms in Biological and
Social Systems, chaired by Warren McCulloch and sponsored by the Josiah
Macy, Jr. Foundation. The Macy conferences, which were attended by Ross
Ashby, Gregory Bateson, Margaret Mead, Heinz VVon Foerster, John von
Neumann, and others, laid the foundation for a new scientific field.

In the early 1940’s John von Neumann, although better known for his
work in mathematics and computer science, did contribute a unique and
unusual addition to the world of cybernetics: Von Neumann cellular
automata, and their logical follow up the Von Neumann Universal
Constructor. The result of these deceptively simple thought experiments
was the concept of self-replication which cybernetics adopted as a core
concept. The concept that the same properties of genetic reproduction
applied to social memes, living cells and even computer viruses is further
proof of the somewhat surprising universality of cybernetic study.

In 1948 Norbert Wiener, a conference participant, published his book,
Cybernetics, and the conferees adopted this word as the name for the new
field of study. The book generated considerable interest and some anxiety.
There were fears that a science of communication and control could be
used for manipulative purposes by unscrupulous governments. Wiener
addressed these concerns in a subsequent book, The Human Use of Human
Beings. In the years that followed, the name «cyberneticsy was widely
adopted in Europe. However, its use in the United States spread more
slowly. Most research and education in the U.S. continued to be specialized
by problem area and academic discipline. The amount of research
conducted on the basic principles of cybernetics remained small relative to
the amount of attention focused on applied problems.

In 1964 the American Society for Cybernetics was founded to facilitate
the work of those with an interest in the field of cybernetics as a whole.
Between 1964 and 1974 the American Society for Cybernetics held several
conferences and began a journal, but during the late 1970s the society was
less active due to the illness and death of some of its key officers. The
1980s saw a resurgence of interest due in part to a desire by many people
for more communication across disciplines and in part to a feeling that the
original questions that were posed were not receiving sufficient attention.
The Society now holds conferences, conducts seminars on the
fundamentals of cybernetics, and maintains contacts with cyberneticians in
other countries.
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In order to provide an international forum for bringing together those
actively involved in areas of interest on Systems, Man and Cybernetics,
IEEE (Institute of Electrical and Electronics Engineers) conducts
international conferences every year at various places around the globe to
report on up-to-the-minute innovations and developments, to summarize
the state-of-the-art, and to exchange ideas and advances in all aspects of
systems science and engineering, human machine systems, and cybernetics.
The 2009 conference (SMC2009) was held on October 11-14, 2009 at
Hyatt Regency Riverwalk, San Antonio, Texas, USA.

Some of the Journals associated with Cybernetics are Annals of
Systems Research, IEEE Transactions on Systems, Man and Cybernetics,
Biological Cybernetics, Communication and Cybernetics, Control and
Cybernetics, Cybernetics and Systems Analysis, Human Systems
Management, Kybernetes, Cybernetic Medicine, Journal of Artificial
Societies and Social Simulation, Cybernetics and human knowing and
Cybernetics and Systems.

2. Match terms with their definitions

1. IEEE (Institute of Electrical and | A. The process of an entity

Electronics Engineers) reproducing itself.

2. Autonomy B. A professional association for
electronic engineering and related
disciplines.

3. Circular causality C. Conferences held between 1944

and 1953 to discuss circular causal
and feedback mechanisms.

4. Cybernetics D. The concept of causality where
cause and effect form a loop.

5. Von Neumann cellular automata | E. An emerging branch of science
involving control and
communication in systems, coined
by Norbert Wiener.

6. System F. Processes by which a system
adjusts itself based on input or
output.
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7. Epistemology G. A theoretical model of self-
replicating machines proposed by
John von Neumann.

8. Macy conferences H. The capacity for self-governance
or self-regulation.
9. Feedback mechanisms I. A portion of the material universe

separated in thought for the purpose
of considering changes within it.

10. Self-replication J. The study of knowledge and how
it isacquired.

3. Complete the text making appropriate derivatives of the words in
brackets. Translate the text into Ukrainian

The rapid growth of technologies is propelling us towards a future
where the boundaries between human and machine blur, giving rise to the
concept of cyborgs. In the early 1960s, the term «cyborg» emerged as a
(contract) of «cybernetic organism». The word «cyberneticy, first
introduced by Norbert Wiener in 1948, (encompass) the idea of regulating
human-created systems by utilizing feedback and response mechanisms,
akin to the processes observed in living organisms. The (origin) of the term
«cyborg» are often credited to two American research scientists, Clynes
and Kline (1960), who (employ) it to describe an augmented human
capable of (thrive) in extraterrestrial settings. This (concept) capture the
idea of humans (merge) with technology to transcend traditional human
limitations. Research carried out at the time in the (context) of the Cold
War aimed to develop technologies (allow) better control, efficiency,
reliability and increased alertness of the human-machine combination in the
(context) of space exploration and also military application. Following the
(introduce) of the idea of a «cyborg» in the 60-th of the XX century,
science fiction authors and movies (portray) the concept of cyborg as an
individual who has (integrate) mechanical and/or electronic parts into their
own body to (enhance) capabilities beyond those of an average human.
The concept of cyborgs is closely (intertwine) with the (develop) of
technologies aimed at (enhance) human senses, helmet mounted with
microphone arrays for sound localization or system to (represent) spatial
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images via tactile stimulation for pilots. As humans (seek) to (expand) their
sensory capabilities, (advance) in technology have (play) a crucial role in
(bridge) the gap between humans and machines. Emerging technologies in
the (field) of sensory perception are (open) the door to new ways of
(perceive) the world. Our societies will inevitably need to adapt to this
(emerge) reality, (spark) concerns that will fuel diverse debates. The
relation between human and technology can't be viewed as independent
from social, societal, and philosophical (perspective). As we are (move)
towards a future where replacement of sensory organs will become
gradually a usual (practice), we need the (support) of a robust and holistic
(concept) framework that could (help) to understand, prevent and deal with
the challenges of this (transition).

The human senses are of utmost importance as they (serve) as key
channels through which individuals (perceive), interpret, and engage with
the world, profoundly (influence) their (understand), (experience), and
(interaction) within their environment. The importance of sensory
(modalities) is such that for over a hundred-year humans have been (try) to
(develop) technologies to serve the senses. The (rehabilitate) of sensory
disabilities is one (area) that has (encourage) the (development) of such
technologies patent's which (represent) the first electric hearing aid or in
the late 60's Brindley and Lewin (1968) (develop) and (implant) the first
cortical visual prosthesis to (compensate) for blindness resulting from
glaucoma and retinal detachment). Sensory (alteration) or dysfunction can
be a present (condition) since birth in humans or can be (develop)
following an illness, accident, (exposure) to noise or toxic substances and
normal aging. Furthermore, sensory impairments can lead to social
isolation, , reduced quality of life and other health problems such as
cognitive decline (see). Therefore, it is unsurprising that the (development)
of technologies to (compensate) or (substitute) altered senses has (gain)
popularity among the scientific community. An (emerge) trend in the
(field) of medical technology is the (integrate) of Artificial Intelligence
(Al) in (assist) technologies to (transcend) the (limitation) of prior
devices, allowing to (achieve) new levels of functionality and efficacy
while (introduce) some ethical (question) and invasiveness concerns.
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4. Translate the following sentences into Ukrainian paying attention
to the terminological combinations

1. Cybernetics is not only about artificial intelligence (Al) or robots,
but also about the interplay of technology, society, and the environment.

2. The unintended consequences of technology can include social
inequality and environmental degradation if innovations are not
designed responsibly.

3. Feedback and communication are the key processes through which
cybernetics studies complex systems.

4. Indigenous knowledge systems have always relied on multifaceted
approaches to manage Country and community sustainably.

5. Digital technologies are increasingly mediating human
relationships, raising questions about privacy, ethics, and social impact.

6. Cybernetic research helps to anticipate risks of new technologies
and develop safe and sustainable systems.

7. Renewable energy systems, such as hydropower and battery
storage, are analyzed in terms of their social and environmental impact.

8. Artificial intelligence can reflect biases embedded in society, which
leads to concerns about racist or sexist tendencies in algorithms.

9. The first School of Cybernetics at ANU aims to reimagine
cybernetics for 21st-century challenges.

10. Interdisciplinary collaboration is essential to build a responsible
digital future.

11. Modern cybernetic frameworks emphasize that the design of
technological systems must incorporate environmental and social
feedback loops to avoid harmful consequences.

12. When digital decision-making tools are deployed without
transparent governance mechanisms, they may reinforce existing
structural inequalities in society.

13. The interaction of human behavior, technological
infrastructures, and environmental conditions forms the core of applied
cybernetics.

14. Autonomous systems, including self-driving vehicles and
industrial robots, rely on real-time data processing and adaptive control
algorithms.
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15. Complex adaptive networks can exhibit emergent properties that
are not predictable from the behavior of individual components.

5. Translate the following sentences into English paying attention to
the terminological combinations

1. CyuacHi ki0epHeTuuyni Mogeni yNpaBJiHHS BpPaxOBYIOTh
HEoOXiZHICTh iHTerpanii 3BOPOTHOro 3B’A3KY BiA cycmilbHMX Ta
€KOJIOTIYHUX CHCTeM Y MPOLECH IPUIHATTS PilliCHb.

2. ABTOHOMHI TeXHOJOriuHi pilIeHHsi, Taki SIK PO3YyMHI
eHeproMepe:ki Ta iHTeJeKTyaJbHi TPAHCHOPTHI CHCTeMH, MOTPEOYIOThH
CHHXPOHI3anil aJropuTMiB KepyBaHHsI 3 IOTOKAMH JaHHX Yy
peajbHOMY 4aci.

3. KidGepHeTuuHuii miaxia 10 po3BUTKY MiCT J03BOJISE aHaAJi3yBaTH
B3a€EMO3AJIESKHICTD  iHQPACTPYKTYpH, JIIOACHKOI MOBENiHKH Ta
€KOJIOTTYHHUX (paKTOopiB.

4. dxmo Beauki MoBHI Moaedi Ta aaroputmu LI BopoBamKyroTECS
0c3 eTHYHOI eKCNepTH3W Ta NMPO30pPHX MPABHJ PEryJiOBaHHS, BOHU
MOXKYTh BIATBOPIOBATH 200 MiICHIIOBATH COMIAJIbLHI yIIepeaKeHHS .

5. MonenoBaHHsl CKJIAAHUX COLIOTEeXHIYHMX CHCTEeM BHUMarae
ypaxyBaHHA aJanTHBHOCTI TMiACMCTeM | PHU3MKY BHHMKHEHHS
HemnependayyBaHUX eexTiB.

6. Hudpori maardopmu, o 3ade3neuyr0Th KEPYBaAHHSI pecypcamMu
rpoMaif, MOXYTh MiJBUIIUTH e()eKTUBHICTH BUKOPHCTAHHS eHeprii Ta
BO/IM, aJie BOIHOYAC CTBOPIOIOTH 3arpo3M MPHBATHOCTI Ta KidepOe3nexu.

7. locaigkeHHs B rajy3i NpUKJIATHOI KiGepHETHKH Jie/[alli yacTiiie
30CEpPEIKYIOThCS Ha COMIAJIbLHUX HACIIKAX BIPOBA/’KEHHS TeXHOJIOT I
y cdepi 0XOpPOHH TOBKIJLIA.

8. KibepHernuHe ynpaBJiHHA  eKOcHCTeMaMH  Tiependavae
BUKOPUCTAHHS CEHCOPHMX MepeX |1 IITYYHOIO iHTeJeKTy Ui
MOHITOPHHIY Ta aJAITHBHOI0 pearyBaHHs HA 3MiHHM B CepeOBHIII.

9. Haamipna aBToMaru3aniss BHPOOHMYHX mpomeciB  0e3
YpPaxXyBaHHSl BILUIUBY Ha 3alHATICTH i coliaibHY CTAOLIBHICTH MOXe
MIPU3BECTU JO HETATUBHUX COMIAJILHUX e eKTiB.
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10. Ki6éepuernka XXI cToJIiTTS nparHe Mo HATH iHKeHepHi mixxoam
3 KYJbTYPHUMM Ta €KOJOIYHMMM WIiHHOCTSIMH, 1100 CTBOPHOBATH
CTiliKi Ta eTHYHO BiANMOBiTAIBHI TEXHOJIOTII.

11. IuTerpamis mMTY4YHOro iHTeJeKTY B Micbki Ki0epHeTHuYHI
cUcTeMH TIOTpedye HE NHIe oNnTUMI3alii aJropuTMiB 00pPOOKM TaHUX, a
i KOMIUIEKCHOTO AaHaJi3y BIUVIMBY Ha cONiaJbHY B3a€EMOJilo,
MOOLIBHICTH HACEJIEHHS TA eHepPreTHYHY 0e3neKy Micra.

12. Cyuacui pociimxkennsi y cdepi npukiIaaHoi KidepHeTHKH
MTOKa3yIOTh, 110 HEBPAXYBaHHS 3BOPOTHOTO 3B’SI3KY BiJ eKOJIOTiYHMX i
KYJIbTYPHHX HiICHCTEM MOX€E IPU3BECTH 10 JAHIIOTOBHX CHCTEMHUX
300iB Ta Hemepea0avYyBaHUX COIIATLHUX HACTIIKIB.

13. MoneaioBaHHs CKJIATHUX COIIOTEXHIYHMX Mepex, sKi
BKJIIOYAIOTH CEHCOPHI TEeXHOJIOril, AaBTOHOMHI JAPOHM Ta XMAapHY

AHAJIITHKY, BUMarae ypaxyBaHHs OHOYACHOI'0 BILIUBY
iHpopManiiiHUX NOTOKIB, JIIOACBKOI MNOBEJIHKH Ta NOJITHYHHUX
pilieHb.

14. 3anpoBaa:KeHHsl IHTEJEKTYaJIbHHUX CHCTEM YNPaBJIHHSA
BOJAHHMH pecypcaMM Ma€ CYIPOBO)KYBATUCS] eTHMHUMHU MPOTOKOJIAMH,
OCKIJIbKM HepiBHOMIpHMII JOCTym A0 JaHUX i TeXHOJOrid 3mareH
MOCUJINTH COIiAJIbHY HePiBHICTh Ta eKOJIOTYHi PU3HKH.

15. KibepHeTnunuii miaxigx a0 riao0aibHUX BHKJIHMKIB, TakuX K
3MiHa KkJiMaty Ta Kki0epOe3dnmeka KpUTHYHOI iHQpacTpyKkTypH,
nepeadavae iHTerpauilo iH:KeHepHHMX pillieHb, COLIOJIOTIYHOIO aHAJI3Y
Ta €KOJOriYHOI0 MOHITOPMHIY B €IMHY aJalTHUBHY CHCTeMY
yHpaBJiHHA.

6. Complete the text with the words and phrases from the box. Use
a term only once. Pay attention to the context and grammatical form.

adaptive algorithms, socio-technical networks, feedback loops,
algorithmic bias, systemic resilience, autonomous decision-making,
emergent properties, interdisciplinary governance, predictive modelling,
unintended consequences, real-time data, ethical frameworks, complex
systems, environmental sustainability, human-machine interaction, digital
infrastructures, cascading failures, cultural continuity, cyber-physical
systems, data-driven interventions.
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Cybernetics, as a field of study, focuses on the control and

communication in (1) , where human and technological
components interact dynamically. In the 21st century, it plays a crucial role
in the design of (2) , which include smart energy grids,

automated transportation, and large-scale sensor networks.
The central challenge for cybernetic research is to ensure that (3)

and Al-driven (4) do not lead to harmful social or
ecological outcomes.

Modern (5) operate across global supply chains, financial
markets, and environmental monitoring platforms.
Within these networks, even minor disruptions can trigger (6) ,
demonstrating the need for @) .
To anticipate risks, researchers increasingly rely on (8) , which

combine climate data, social indicators, and economic trends to inform (9)
in urban planning and environmental management.

However, technology is not neutral. Historical inequalities embedded in
data can result in (10) , reproducing patterns of discrimination
in hiring, policing, or credit scoring.
To mitigate these risks, cybernetics emphasizes the creation of (11)

that align innovation with human rights and social justice. At
the same time, (12) must guide the coordination of engineers,
policymakers, and community stakeholders.
The interaction between people and technology—known as (13)
—requires that systems are not only technically efficient but
also socially acceptable. For example, (14) in autonomous
vehicles must adapt to unpredictable urban conditions and integrate (15)
from sensors, traffic lights, and pedestrian movement.

In environmental applications, cybernetics supports (16) ,
aiming to  protect biodiversity and  resource  efficiency.
Indigenous knowledge systems contribute by reinforcing (17) ,
reminding engineers that local traditions can enhance long-term system
stability. This approach reflects the broader goal of integrating (18)

into the design of (19) , ensuring that
technological innovation serves both human societies and the planet.

Ultimately, the future of cybernetics depends on balancing technological
progress with social and ecological responsibility, avoiding (20)

that could undermine public trust and global sustainability.
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7. Decode the following abbreviations. Give a short definition of
each abbreviation in your own words

1. Al
2. loT
3. HMI
4. ML
5. NLP
6. ANN
7. CPS
8. KPI
9. SCADA
10. AR
11. AGI
12. RL
13. GAN
14. DL
15. DT

8. Translate the text into Ukrainian identifying lexical and
grammatical transformations

Cybernetics is not just about robots and artificial intelligence (Al), and
whether humans will become cyborgs or if computers will come to
dominate people. Despite its history dating back to the 1940s—when
computing technology boomed in the post-Second World War period—the
field of cybernetics remains widely misunderstood.

In fact, cybernetics also includes the understandings of complexity used
by Aboriginal and Torres Strait Islander peoples, and the role of
technologies in caring for Country and community. Now more than ever,
as our experiences and relationships are increasingly mediated by the
digital world, we must ensure that technology helps rather than harms us.
Professor Katherine Daniell from the new ANU School of Cybernetics
explains how cybernetics can help to create a safe, sustainable and
responsible future in a complex world.
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What is cybernetics? Put simply, cybernetics looks at the intended and
unintended consequences of technology for people and the planet. It aims
to ensure humans and the environment are at the forefront of technological
innovation and that new systems are safe in a changing world.

«Cybernetics allows us to think of the interplay between technology,
society and the environment,» Daniell says. «It looks at the interactions
between parts of complex systems through processes like feedback and
communication.

Rather than seeing technology as something that determines social
structures and cultural values, cybernetics focuses on the role of technology
as part of society and the broader systems of our world. «Cybernetics isn’t
just about artificial intelligence, it can be about the overland telegraph line,
or the steam engine, or Aboriginal fish traps,» Daniell says.

«Cybernetics allows the big challenges of our time to be navigated
collectively not separately. It provides tools and techniques to look for
solutions that integrate technology and its social and environmental
implicationsy.

How did cybernetics come about? The term cybernetics came into the
English language in the 1940s as a response to the rapid growth of
computing technology following the Second World War. During the war,
computing developments saw the emergence of the first large-scale
electronic computer that was used to calculate missile trajectories. Wartime
code encrypting and breaking can also be recognised as early stages of
computing.

Cybernetics described a theory for next-generation computational
systems encompassing technology, culture and the environment. However,
the field existed long before then. Cybernetics stems from the Greek word
kuPepving (kybernétés), meaning «those who steer or governy.

Daniell explains that cybernetics is a universal concept and pays respect
to Indigenous voices, which have always thought in complex systems. «In
Australia, Indigenous peoples are our first cyberneticists because of the
way they have always been, and continue to think through, multifaceted
approaches. This is as apparent with the Brewarrina and Budj Bim
Aboriginal fish traps, as with the engagement of Indigenous businesses
developing new and responsible ways of using technologiesy.

ANU Indigenous Alumna of the Year from and partner of the School of
Cybernetics, Cabrogal woman Mikaela Jade, is the founder of such a
business, which uses the Al technology development to tell cultural stories
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and provide education in science, technology, engineering and
mathematics.

Why is cybernetics important? Cybernetics is a framework that can be
applied to any large and complex problem, such as climate change, Daniell
says. As such, it has the power to help anticipate and solve some of the
biggest challenges we face in the 21st century. Cybernetics researchers
looking at climate change ask questions about the relationships between
increasingly extreme climatic events and their impact on society, instead of
simply focusing on technological advances to reduce greenhouse gas
emissions. «Cybernetics looks at the design and development of renewable
energy systems like hydropower or battery storage and seeks to uncover the
impact on groups and environments that may have been outside the initial
system design,» Daniell says.

Counterintuitively, smart electricity, electric mobility systems or water
systems designed to incentivise efficient use of resources can exacerbate
gender or socio-economic inequalities if poorly designed. «The unintended
consequences of poorly designed energy and water efficiency systems can
include mental health impacts and reduced ability or willingness to make
positive decisions for the planet,» Daniell explains.

The field of cybernetics is of course also tackling what it means to be
human in a digital world, where we live alongside robots and Al. As
billions of dollars in funding and research are invested in Al, there are
many concerns and questions to be addressed. For example, can Al have
racist or sexist tendencies? «It may not be that the Al is racist or sexist,
but that these characteristics are embedded in the historical record of the
society which built, and is still interacting with it.»» Daniell explains.

By understanding the technologies and their interactions with societies
and environments, cybernetics allows these questions to be put in context
and develop a way forward when change is required. «By bringing together
a range of disciplines, cybernetics looks towards sustainably and
responsibly building the world we want to live in» Daniell says.

ANU has launched a first-of-its-kind school dedicated to cybernetics.
By drawing on the history of cybernetics and reimagining it for 21st
century challenges, the new ANU School of Cybernetics will deliver
teaching and research addressing the role of technology in building our
future and what it means to be human in a digital world.
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9. Translate the text into English identifying lexical and
grammatical transformations

[To x Take kibepHernka? Ille i3 craponaBHiX yaciB adiHSIHH MIOPIYHO
npoBouiM  KibepHecii — cBsAta kepmanu4iB. Ilepemimatucs mopem
3aBXJM, THM OlUIbIIe y JaBHI dYacw, OYJIO CIpaBOl HeOEe3NeuHor, i
yIpaBIiHHS KopabieM MepeTBOPUIIOCs Ha TIOMYISIPHY MOJIENb YITPABIiHHS,
a CIIOBO «KiOEpHET» CTaJlo 03HAYATH HE JHMIIE «KEPMaHUD», a i IpaBUTEIb
HajJ JIOABMH, 10 C(HOPMYIIOBAIO OYMKY NPO MHCTEUTBO YIpPAaBIiHHI
B3arayi. Pe3yibTaTH TEXHIYHMX PIIICHb: CTBOPEHHS aBTOMATHYHOTO
MPUCTPOIO JJISl PETyJIIOBAHHS MACIISTHOKO JIAMITOK0, CTBOPEHHS CHCTEMH
ABTOMAaTUYHOTO PEryJIOBaHHS PIiBHS PiIMHU B MAapOBOMY KOTIIi, po3poOKa
MaTeMaTHYHOI Teopil eJIEeKTPOMArHiTHOrO TOJs, Teopil peryiroBaHHS
TypOiH TOINO, CTaNM MATPYHTSIM Il BIAKPHTTS TEOpii HaaMEXaHi3MIB,
TOOTO MPUCTPOIB, SKi CIYTYIOTh AJIsl YIPaBIiHHS TEBHUM TEXHOJOTTYHUM
MpOIECOM — MAIIMHOK a00 KOMILJIEKCOM MAIWH, eJIeKTPHIHIMH
MPHCTPOSIMU TOIIO. Y Mipy PO3BUTKY Ili€l Teopil BUHUKAE HEOOXiTHICThH
BUKOHAHHS TJIMOOKOTO0 MaTeMAaTUYHOrO aHaji3y Horo QyHKIiOHYBaHHS i,
BIZITTIOBITHO, PO3BHUTKY MPHUKIIAIHOI MAaTEMaTHKH 3 TTO/IAJIBIIOI0 PO3POOKOIO
Ta BUKOPUCTAHHSM OOYMCITIOBAJIBHOI TEXHIKH JIJIsl OTPUMAHHS COIIalIbHUX,
€KOHOMIYHHX Ta BUPOOHHYNX PE3YJILTATIB.

HaykoBo-TexHI4YHI JOCATHEHHS TOr0 4Yacy HaJald MOXJIMBICTb
BiIOMOMY BueHOMYy-marematnky H. BiHepy mnpoaHamizyBaTu HasBHICTb
aHaJIOTiB MiX POOOTOI0 HAJMEXaHi3MiB, EIEKTPOHHOIO OOYHCIIOBAIEHOIO
TEXHIKOIO 1 (DYHKI[IOHYBaHHSM >KUBUX OPraHi3MiB. A 3 BHXOJIOM Yy CBiT B
1948 p., ogaouacuo y Ppannii i CHIA, ioro kauru «Kibepaeruka, abo
YIOpaBmiHHS 1 3B’S30K MK JKHBUMH OpraHi3Mamu Ta MalllHaAMU»
KiOepHeTHKa OTprMaJa CTaTyC HayKH.

3 NosIBOIO HAyKH KiOEPHETHKH 3’ SBHIIOCS 1HIYCTpiajbHE CYCITiIbCTBO,
Jile HaOWpano NIaJieHuX OOEpTiB BIPOBAKCHHS MeEXaHi3allii, a MOoTiM
KOMII ' FOTEpPHUX TEXHOJIOTiH, MporpaMHoro 3abesneueHHs, 30ip, o0podka Ta
BHKOpHCTaHHs iH(hopMarii y Bcix cdepax rocrnonaproBanus. [lomanbmmii
COLIATbHO-€KOHOMIYHUK PO3BUTOK Ta IIBUAKO3MIHHI iH(OpMaminiHi
peBodroIii (opMyBaIId HOBI BUJHM CYCIINIbCTBA, HAITPUKIIA, THPOpMaIliiiHe
Ta WOTo CTaIii, AKi 3MIHIOIOTHCS TTOCIIIOBHO: 1H(POpMAaTH3allii, onTuMizarii
(B TKOMY MU JKUBEMO 3apa3), KOTHITHBHE TOIIO.

Y CcycmisibCTBI onTHMI3allii IOMIHYE ONTHUMAaJIbHE TOEJHAHHS 3HAHb 1
MOXJIMBOCTEH Jromed Ta MamuH. Hampukian, B Snowii Oyiio cTBOpeHO
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arperar, sSIKuii MaB OpMY KyJIi, IIepeMilllyBaBcsl Ha BHCOTi 4 M Bix 3emul,
OMHHAIOYH BCl IMEPEIKOH, TOOTO MOEAHYBaB (hi3WUHI BJIACTUBOCTI OKa
0alku, sika Oaumth Ha 360 rpamyciB, Ta TEXHIUYHI MOMIMBOCTI MAaIllMHU
(miTaka).

B 0CHOBI Takoro CycHiibCTBa JIS)KUTh HayKa OiOHiKa, 3aKOHH PO3BUTKY
SIKOi sIKpa3 1 crnpsMoBaHI Ha e()EeKTWBHE Ta ONTHMAalbHE ITOEIHAHHS
MOJIIMBOCTEH JKMBOT'O Ta HEKHBOTO, 1110, Y CBOIO YEPry, € MOAAIBIIAM
PO3BHHEHHSIM Hayku KiOepHeTwkH. Jlami, K MU MOXEMO CIIOCTEpIrarH,
MOYMHAETECS PO30yIOBa KOTHITHBHOIO CYCIUIBCTBA, B OCHOBY SIKOTO
MOKJIAJICHO TMOJIOKECHHSI KOHIICMIIi] IICHXOHETHKH, TOOTO aKTHBi3amii pizHIX
30H CBIAOMOCTI, 3MiHEHHSI SIKOCTi 3HaHb 1 POpMyBaHHS Ha X OCHOBI HOBHX
MCUXIYHUX (PYHKIIIH, OTpUMAaHHS ITPOBUX, KyJIbTYPHHX 1 TEXHOJOTTYHUX
MPOAYKTIB, IO 1 € TEXHOJIOTIYHOIO OCHOBOIO (POpMYyBaHHSI KOT'HITUBHOT'O
CYCIIBCTBA. Y KOTHITUBHOMY CYCITUTBCTBI CITOCTEPIraeThCsl Opi€HTallis Ha
PO3pOOKY CKIIATHUX CHCTEM, MOB’SI3aHUX 13 30UIBIIEHHSIM OOCSTIB 3HaHD,
CTBOPEHHSIM Ta BHUKOPHUCTAHHSM IHTEJEKTYaJIbHUX TEXHOJOTiH, IITY4HOTO
IHTEJIEKTY TOIIIO.

Sk mokasye mpakTHKa, BCE L€ € MPOAOBXKECHHSIM Bapialid Ha TeMy
PO3BHUTKY Ta BUKOPHCTAHHS 3aKOHIB KiOepHeTHKHU. Bimomo, Hayka THM i
CJIaBHTHCS, 10 ICTHHH, BIIKPUTI HEIO OAWH pa3, HE 3HUKAIOTH 0e3CIiaHo. |
Hexal dYepe3 TEBHMH 4Yac, aje 3aBXIW BIAPO/DKYIOTECS 3aHOBO 1
OTPUMYIOTh BU3HAHHS. TaKUM YMHOM, KIOEpHETHKA BU3HAETHCS 3arallbHOIO
HAayKOI0 TPO YNpPaBIiHHS CUCTEMaMHM, SKi CKJIJaroThCsl 3 PI3HUX
€JICMEHTIB, IICBHUM YHMHOM IT0B’ I3aHIMH Mi’K COOO0¥0.

Cucremu, sKi BHBYAaE€ KiOEpHETHKa, — 16 MHOKHHA EJICMEHTIB,
MOEAHAHUX MIXK COOOI0 JIAHIIOTOM MPUYMHHO-HACIIAKOBOI 3aJIC)KHOCTI.
Tomy xibepHeTHKy Oyn0 BH3HA4YE€HO SK HAyKy NTpo (YHKIIOHYBaHHS
CHCTEM B3a€MOITIOB’ A3aHUX (CIIOMYyYESHUX) AiH.

BuxopucranHs KiOEpHETHKM B E€KOHOMIIll CIYTY€ SK IMi3HABAILHAM
UM, TaK 1 rocrmomapchkum. lli3HaBajpHA IiTb TONSTAE B TOMY, IO
KibepHeTHKa HaJae MiACTaBU MO-HOBOMY pO3TJIaTH crnocoOM 3B’ SI3KiB
MIXK €JIEMEHTaMH 1 CIIocOOM (QYHKI[IOHYBaHHS €KOHOMIYHHX CHCTEM — SIK
CYCIIbHO-€KOHOMIYHMX (hopMalliii B IiIOMY, TaK 1 OKpeMHUX IX YaCTHH.
Hanpukian, mexanizmiB (OpMYBaHHS Ta PO3BHUTKY PHHKY, TPOIIOBOTO
00iry, 00MiHy TOBapiB, 30BHIIIIHOEKOHOMIYHOT AisITHHOCTI TOIIO.

BupoBamxeHHsT KiOEpHETUYHHX METOMIB B €KOHOMIKY MOMIOHOCTI i
3arajibHOCTI TIPHUHITUTIIB, SIKUM i MOPSAKOBaHI CUCTEMH
B3a€EMOIIOB’I3aHUX [, JO3BOJIMJIO MOJCIIIOBATH, IPOrHO3YBaTH 1
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peanmizoByBaTi e(EKTHBHI YIpaBJIHCHKI pilleHHs Yy BCiX cdepax
rocriojaproBanas. TyT cepem BCiX BHJIIB KIOCPHETHKH BHIUIETHCS
€KOHOMIYHA, BUKOPUCTAHHS SKOI, BUXOISYM 3 TIIyMAueHHs CKOHOMIKHU SIK
chepr JIiSUTBHOCTI JIOAMHH 3 METOIO 33/I0BOJICHHS CYCITUIBHUX —Ta
ocoOuCTUX TOTpeO, CHpHse BUPINICHHIO BAXKIMBUX 33/1a4 Po30YyI0BU
CYCIIBCTBA Ta MiJIBUIICHHS PIBHS T00OpOoOyTY MroIei.

Sk BCi eKOHOMIUHI Kareropii, ekoHOMiuHa KiOepHEeTHKa 3HAXOIUTHCS Yy
MIOCTIHHOMY pycCi Ta PO3BUTKOBI 1 HE Ma€ CBOI'O OCTATOYHOT'O BU3HAUEHHSI.
Tax, 3 ogHOro 060Ky, KibepHETUKA PO3yMI€ThCS SIK MareMaTH4Ha Hayka, 3
JPYyroro — siK HayKa Ipo iH(GopMalliiiHi CUCTEMH 1 EKOHOMIKO-MaTeMaTHIHE
MOJICJIOBAHHS, 3 TPETHOr0 — SK MPOTrHO3HO-MOJEINIOI0YA, IO YCHIIIHO
BHUPIIIY€E CHCTEMHO-CUTYaIliiHI MPOOJIeMH.

Ha nam nornsa, posrisgaroun npo0ieMy, 3 4Ooro MOYHHATH Mi3HAHHS
CYTHOCTI E€KOHOMIYHOI KiOCpHETWKH, CJIJ CIUpaTHCS Ha ICHYBaHHS 1
PO3BHUTOK Teopii ieaniB Ta kaTacTpod, 6€3yMOBHOTO MpOsIBY iHBapiaHTIB
PO3BHUTKY OYAb-KOT0 €KOHOMIYHOTO, COIIi0-€KOJIOTIYHO-E€KOHOMIYHOTO Ta
TEXHIYHOTO 00’€KTy, (Pi3MyHOi 0COOM — MeX HeOE3MeKH i JOCKOHAIOCTI
(mocarHeHHs ieany) 1 MeX MaTepialbHUX/HaaMarepiaJbHuX PECYpCiB —
9ac Ta 3HaHHA.

KpiM 11010, IOCHIIPKEHHS [OKa3ajd, IO NPAKTUYHO BCi Teopii
yHpaBiHHS QYHKIIOHYIOTh B paMKaX KiOEpPHETHKH, OCHOBOIO SIKOI, SIK BXKE
3a3Ha4yaNiocs, € CUCTEMHICTb, ILIJIECHPSIMOBAHICTh Ta 3BOPOTHIN 3B’SI30K.
ExonomiuHa KkiOepHETMKa TMOCTIIHO pPO3BUBAETHCA. ToMy MOXKHA
CTBEpKyBaTH, 110 BOHA € OCHOBOIO ()OPMYBaHHSI Ta PO3BHUTKY Oararbox
ICHYIOUMX 1 HOBHUX HAYKOBHX HAalpsMiB: MEHEJKMEHTY, MapKETHHTY,
IHXUHIPUHTY, JOTICTHKH, KOPIOPATHBHOIO YHPaBIiHHS, iHpOpMaiiHUX
CHCTEM 1 TEXHOJIOTH Ta IHIIMX.

CborozneHHsi XapakKTepU3yeTbCS PO3BUTKOM HAayKH Ha IEpexpecTi
ocranHix. Tak, 3/e0ibIIOro po3BHBAIOTECS Olodi3nKa, paioeieKTpoHiIKa,
OioHiKa, MCHUXOHETHKA, TOOTO Ti HAayKH, fKi MOEAHYIOTb BHKOPHUCTAHHS
3aKOHIB, METOMIB Ta croco0iB (GyHKIiOHYBaHHS pisHUX Hayk. Lle crpuse
SKICHO HOBOMY PO3BHTKY OTOYYIOYOIO CEPEIOBHINA, 1€ TOMiHYIOTh 3HAHHS
Ta MEXaHI3MH 11X BHKOPHCTaHHS. TakuM 4YWHOM, (opMyeThCs
KibepcepenoBHIlEe, a BCEPEIUHI HhOTO — KOTHITHBHE CYCITUTBCTBO.

I[li sBMmIa TOPOMKYIOTBCS Ta CYHPOBOIXKYIOTBCSI CTBOPEHHSIM
PO3TOBCIO/KEHHSIM 1  BUKOPHCTaHHSIM  3HAa4HOTO OOCSATY  3HaHb,
€JEeKTPOHHMX MEXaHi3MiB, SKi CyTTEBO BIUIMBAIOTH Ha BCi MpolecU
PO3BUTKY CYCIIiJIGCTBA Ta KUTTEMISUILHOCTI JTFOMHY.
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Taxk Hanpukinan, me 10—15 pokiB ToMy (axiBili He BipHIIH, IO MAXOBHH
KOMIT'FOTEp MOXKE TIEPEeMOITH MalcTpa 3 maxX. A ChOr'O/IHI BiH Ha PiBHUX
yMoBax Oepe y4acTh y IIaXOBHX TypHIpax 1 mepemarae HalBiAOMIIIUX Y
CBITI TpocMeiictepiB. B SAmonii mpariororh Taki Kibepw, SK eIEeKTPOHHI
HSIHBKH, BOJIii Takci, OXOPOHIIi, HeMOBJIsATH. Hama nuBimizaitist i TexHika
TIJIECCHO OpIEHTOBaHi, BCI HAYKOBI JIOCSTHEHHS TIEPECIiIyIOTh METY
CTBOPEHHS TaKUX CHUCTEM 1 METOIB BIPOBAIKCHHS, SKI € MiACHIIOBAYaMH
(13UYHEX 1 IHTENEeKTYaJIbHUX MOXKIIMBOCTEH JIt0/1eH 1 MalluH.

[Ipore cBiT He cTOiTh Ha MicCHi 1, SIK MOKa3ye MPaKTHKA, HAYKOBO-
TEXHIYHUH TIpOrpec CHOPSIMOBYEThCS HAa PpO3pOOKY TPEJICTABHUKIB
mry4Horo iHrenekry. PobGorun Ta iBodi 3MiHATH paguKaJbHUM YHHOM
TEXHOJIOT11, MEJIMITUHY, TPAHCIIOPT 1, 3PEIITOI0, caMy Jito/iHy. YoMy BUeHi
3aroBopwm 1mpo iBodi? Tomy mio me HoBe, Oe3cMepTHE Tijo, HEOUTKOBE,
noOyZoBaHe 3a HOBHMHM IPUHIMIAMHU JUIi TIEPEHECEHHS B HBOTO
IHAMBITyanbHOI CBIZJOMOCTi, OCOOMCTOCTI JIFOJWHU. 32 BEIMKUM PaXyHKOM,
iBodi moxe BkmouaTH B cebe BCi Ti BHHAXOIW, SIKi CTBOpEHi i
MPOOBXKYIOTh CTBOPIOBATHCS HAYKOK (KOMITIOTEpH Ta MOOUIGHUHA
tenedoH JUISI  KOMYHIKamii, MOXJIHMBOCTI JI0 caMOopraHizamii Ta
BIITBOPEHHS, 3ip 3 MOMXJIMBOCTSMH 3alCy Ta 30epiraHHs Bi3yaJIbHOT
indopmarlii, MmWTy4yHa IIKipa, fKa HE CTapie, ajge BOJOMAIE MIMIKOI,
YYTIUBICTIO, BIITBOPEHHSM €MOIIIH TOIIIO).

MopnentoBaHHS IHIMBIAYaJIbHOCTI MOTpeOye MHOXHHU JNaHUX, 1 I
BUIIMICHHS IIi€i 3a7adi OJHOYACHO JESIKAMHU KOMIIAHISIMH CTBOPIOIOTHCS
HOB1 TexHouorii. Tak, AMoHChKI BueHi po3pobunu npoekT «Blue Brainy,
KW BUBYAE€ MO30K JIIOJIMHM 1 Tiependadac CTBOPEHHS Ji€BOI MOJeEi
IITYYHOTO MO3KY, KJTHHA 32 KIITHHOIO, 3B’S30K 32 3B’SI3KOM. 3 IOSIBOIO
iBodi moacTtBo He Oyne crpakaatd Bij XBopoO, He Oyzae moTpeOyBaTu
3axXUCTy BiI BITpPY, MOIIy, CHEKH, HOMy He mOoTpiOHO OyayBatu
iH(pacTPyKTYpy Mifi 0OMeXKeHI MOXKIIMBOCTI Tijla. 3MIHHTHLCS 1 CEpEIOBUIIE
MemkaHHs. iBodi 3pobute mromei BiMbHUMH, MO30aBUTH BiJ MPOTHPIY
MOB’A3aHUX 13 KONBOPOM IIKipH 1 100poOyTy, HamacTb HEOoOMEeXeHi
MOXJIMBOCTI JJI1 TBOPYOCTI Ta CAMOPO3BUTKY.

HITy4HWii IHTENIEKT BCE YaCTillle BAKOPUCTOBYETHCS TP MPOTHO3yBaHHI
Ha OCHOBI CKJaIHMX WMOBIpHiICHMX Mojenei. Ile Hamae MOXIHMBICTH
HIBUJIKO OauuTH 3MiHU Ha TJI0O0ATBLHOMY PUHKY Ipalli, Ie YUCIO POOOUHX
MiCIIb Y HAWOMVKYil MEPCIIEKTUBI 3MEHIIUTHCS MPAKTHYHO Y 2—3 pasd, B
TOH Yac K HACEJCHHs CBITY B IJIOMY HaOIM3UTHCS 10 8 Miapx ocio. 1106
pecypciB  BHCTaumiIo Ha BCiX, KpaiHM OyAyTh BUMYIICHI 3MEHIIUTH
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BHUTpPATH, MiABHIMTH TPOMYKTUBHICTH Tpalli, 30ajaHCyBaTH MOJATKOBI
cuctemi. | 6e3 ManIvH, HOBHX TEXHOJOT'1H, pOOOTIB TYT HE OOINTHCH.

Hawm, TiM, XTO KMBe Y KOTHITUBHOMY CYCITUIbCTBI, BXXe HE 00iiTHCE O3
MTYy4yHOrO iHTENeKTy. Ha OCHOBI OTpUMaHUX 1 TMepepoOJIeHHX 3HaHb
CaMOBJIOCKOHAJICHHsSI BinOyBaTHMEThCS 1O THX IIip, IOKH HE Oyxae
JIOCSITHYTO 1HTENEKTYaJIbHUH BHOYX — MOMEHT, KOJM IHTENEKTyaJIbHHH
piBeHb cucreMu (JIIOJMHW) TiAHIMEThCS 32 KOPOTKHH 4ac 3 BILAHOCHO
MIPOCTOrO A0 PIBHS CyNEpIHTEIEKTa 1 CTBOPUTH OCHOBY IS (POPMYBaHHS
KibepcepenoBuILa, M SIKUM MH PO3YMIEMO HOBHUH TOLITOBX y PO3BHUTKY
PO3YMHOI TEXHIKH, TEXHOJIOTiH, METO/IIB KOMYHIKaIlii, 3MiHy SIKOCTi 3HaHb
Ta OCOOMCTOCTI JIIOAMHH 33115l €PEKTHBHOTO PO3BHTKY EKOHOMIKH Ta
JIFOJICTBA.

10. Translate the text and write its summary in the target language

Kioeprnernka XXI cromiTrs: iHTerpaunisi TeXHOJIOTii, CyCcHiJIbCTBA
Ta eKoJIOril

Kibepnetnka sax Hayka TpO KepyBaHHs, KOMYHIKaI[ll0 Ta
CaMOOPTaHI3aIll0 CKIaJHUX CHUCTeM IPOHUILIA TPUBAJIHHA HUISIX PO3BUTKY
Bil ~uYacy CBOro CTaHOBJIeHHA y cepeamni XX  CTONITTS.
[TouaTkOBO BOHA po3TiIsIanacs 3A€OUTLIIOTO SK iHXKEHEpHA JUCIHUILIIHA,
IO BHBY&JA TMPUHIMIMN PETyJIOBaHHS Ta 3BOPOTHOIO 3B’S3Ky B
TEXHIYHUX 1 O10JIOTIYHUX CUCTEMaX.

Crorogai  x  kiOepHeTMKa  Ha0yBa€  SICKpaBO  BHPaKCHOTO
MDKIMCIMIUTIHAPHOTO XapaKTepy, IHTerpyroud MaTeMaTuKy, iHhopMaTuKy,
THXeHepito, OioJorito, colfiaspHi Ta KOTHITHBHI1 HAaYKH.
B ymoBax rnoGanpHOi mudpoBizawii, aBTOMaru3alii BHPOOHUITBA,
PO3BHTKY INTYYHOTO IHTEJNEKTY Ta €KOJIOTIYHMX BHUKJIHKIB DOIb
KiOEpHETHKH CYTTEBO 3pOCia, a 1l METOIM 3aCTOCOBYIOTHCS ISl BUPIIIEHHS
3aBJIaHb, SIKi MAlOTh KPUTHYHE 3HAYCHHS [ CYCHJILCTBA Ta TUIAHETH.

KibepdizudHi Ta coioTeXHIYHI CHCTEMU

OnHuM 13 KITIOYOBHX HAMpPAMIB PO3BUTKY Cy4acHOi KiOEpHETHUKHU €
JOOCHI[DKEHHS Ta MpoekTyBaHHA  kibepdizumunux cuctem  (CPS).
Taki cucremu 00’€mHyOTH (i3udHI 00’ €KTH, CEHCOPH, BHKOHABUi
MEXaHI3MH, TIporpaMHe 3a0e3NMeYeHHS Ta MEpekeBl TEeXHOJOrIi,
CTBODIOIOYM  IHTETPOBaHI  CEPENOBHINA, 3JaTHI 1O  aJalTHBHOIO
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YIIPABIIHHS B PEXKUMI PEATBbHOrO Yacy. SckpaBumu MIPUKIIAaMH
Kibepdi3uyHUX CcUCTEM € po3yMHI eHepromepexi (smart grids),
IHTENIEeKTYyalbH1 TPAHCIIOPTHI CHCTEMH, CUCTEMU MOHITOPHHTY JOBKUJUISA Ta
IIPOMHUCIIOBUX ITPOIIECIB.

[IpMHIMTIOBOIO  XapaKTEPUCTHKOI0 TaKWX CHUCTEM € HasBHICTb
PO3ray’KeHOTO 3BOPOTHOTO 3B’S3KY, IIO J03BOJSAE IM CaMOATaNTyBaTHCS
o 3MIH cepeIoBHUIIa Ta BHYTPIIIHIX CTaHiB.
Hanpuknan, posymMHa eHepromeperka 31aTHa OallaHCYBaTH HAaBaHTAKCHHS
MDK JKepenaMHM TeHepalii Ta CHoXuBayamy, Iependayatd IMiKOBi
HaBaHTaXXCHHs, pearyBaTH Ha aBapiliHi CUTYyallii, a TAKOX ONTHUMIi3yBaTH
BUKOPHCTaHHS BiZTHOBITFOBAHUX TDKEpet CHeprii.
[Ipore Taki cucTtemMu BpasiMBi JIO KackajHUX 300iB, KOJH JIOKaJIbHA
MMOMUJIKA YU KibepaTaka MOKe CIPUYMHUTH JIAHLIOTOBY PEaKIliio BiIMOB y
B32€EMOIIOB’ I3aHUX MEpEKax.

CydJacHi COITIOTEXHIYHI CHCTEMH II¢ CKJIaJHIII, OCKIJIbKA BOHH
IHTErpylOTh ~ TEXHOJNOTi4YHI  miargopmMu Ta  JIOACBKUHA  (akTop.
[MpuknagamMu € cucTeMy KepyBaHHsI TPAHCIIOPTOM METAroNiciB, UPPOBI
maathopMH MICBKOTO YHOpaBJiHHS, TH00anbHI (iHAaHCOBI Mepexi, e
pIlICHHST  aJTOPUTMIB  B3aEMOJIIOTH 13  TOBEIIHKOI KOPHUCTYBAdiB,
E€KOHOMIYHHMHU porecamMmu Ta MOJTITHYHUMH PILICHHSMH.

JlocmipkeHHsT TaKMX CHCTEM BHMAara€ IIO€JHAaHHS MaTeMaTHIHOTO
MOJICJIIOBAHHS, aHali3y BEJMKUAX JaHUX, KOIHITHMBHOI IICHXOJOrii Ta
COIIONIOTii, OCKINpKM HemepeAdadyBaHa IIOBENIHKA JIOJAWHU YacTO €
KIIFOYOBUM YHHHHKOM PU3HUKY.

I Tyuynwnii iHTENEKT Ta AITOPUTMIYHE YITPABIIIHHSI

IBuakuii po3sutok mryuHoro iHtenekry (1) pagukaisHO 3MiHIOE SIK
MeToJu KibepHeTHKH, Tak 1 cdepu 1i TPaKTHIHOTO 3aCTOCYBaHHS.
MamvHHe HaB4YaHHS, TTIMOMHHE HaBYaHHS Ta MiJKPIILTIOBATEHE HABYaHHS
JIO3BOJISIIOTH CTBOPIOBATH JIANTHBHI CHCTEMH, SIKI MOXYTh aHai3yBaTH
BENMYE3HI OO0CSITM JaHUX, BHUABJIATH MPHUXOBaHI 3aKOHOMIPHOCTI Ta
npuiMaTH pileHHs oe3 IPSIMOTO BTPYYaHHs JIFOIWHH .

CporomHi Taki CHCTEMH BHKOPHCTOBYIOTECSI B  aBTOHOMHOMY
TPAHCIIOPTi, POOOTOTEXHIli, MEAWYHIH JIarHOCTHIN, MPOTHO3YBaHHI
EKOJIOTTYHUX PU3HKIB, KibepOesnelni Ta piHaHCOBOMY aHaTi3i.

Pazom 3 TWM, anaropuTMiuHe ympaBliHHS TOPOIKYE HU3KY ETHYHHUX 1
COIIIaIFHUX BUKJIMKIB. ITo-meprre, aNrOPUTMIYHI YHepemKeHHS
(algorithmic bias), 3aknazeHi B iCTOpUYHUX JTAHUX, MOXYTb IPU3BOIUTH 10
JUCKPUMIHAIIIHHKX pillleHb, HAMPHUKIIA, Y cepax KpeauTyBaHHS, Mia0opy
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MepCcoHaIy un poboTn MPaBOOXOPOHHUX OpraHis.
[To-npyre, BinCYTHICTH MPO30POCTI B YXBaJieHHI PIlllcHh aBTOHOMHUMH
CHCTEeMaMH TIJIpUBA€ CYCHUIBHY JOBIpYy Ta YCKIQJHIOE IOPUANYHY
BiAmoBinasbHiCcTh. Came TOMY KiOepHETHKa ChOTO/IHI BCE YacTillle IHTerpye
€THUYHI TPOTOKOIH, IHTCPAMCIUIUTIHAPHI HArJAA0BI pamud Ta MOACi
nosicatoBanoro I (Explainable Al), mo6 3MeHIIUTH PU3UKA HEOAKAHUX
HACITI/IKIB.

KiGepHeTrka Ta ekonoriyia CTiiKicTh

IIle omHMM BaXJIMBUM HAmpsIMOM PO3BUTKY KIOCpHETUKH €
3a0e3MeueH s eKOJOTIYHOT CTIMKOCTI B YMOBaX Ti00albHOI 3MIiHUM KIIMATy
Ta BHCHA)XCHHS MPUPOIHUX PECYpCIiB. 3a JOMOMOrOI0 CEHCOPHHX MEPEeXK,
CYIYTHHKOBOTO MOHITOPUHIY Ta QJTOPUTMIB HPOTHO3YBaHHS MOJKIIMBO
BIACTEKYBaTH CTaH JICiB, pIYOK, TIPyHTIB Ta atMochepHoro
MOBITPSI, TiepeAdaYaT EKOJIOT1UH1 PUBHKH a 3armobiratu kartactpodam.
Hampuknan, apmanTHBHI CHUCTEMH YIPaBIIHHS BOJHUMH — PECypCaMu
JI03BOJISIFOTH KOHTPOJIIOBATH PiBEHb BOAM Y BOJOCXOBHIIAX, ONTUMI3yBaTH
3pOIICHHS CUTLCHKOTOCIOAAPCHKHUX YTi/Ib, & TAKOXK IOMEePEKATH ITOBCHI Ta
MOCYXH.

InTerparis TpaaumiHHUX 3HAHb MICHEBUX TpoMag 3 LUPPOBUMHU
TEXHOJIOTISIMA CTa€ HOBUM HANpsSMOM KIOCPHETHKH, IO TOEIHYE
TEXHOJIOTIYH1 THHOBAIIIT 3 KYJIbTYPHOIO CTQIIIMHOIO.
[Mpuknagamu € cUCTeMH YIPaBIIiHHS PUOHUMH peCypcamMu Ta TTaCOBHUIIAMH,
SIKI BPaxOBYIOTh ICTOPHYHI MPAKTUKHU CTAJIOr0 BUKOPUCTAHHS TEPUTOPIi
pa3oM i3 Cy4acCHHUMH METOJIaMU CEHCOPHOT'O MOHITOPHHTY Ta CYITyTHHKOBOI
aHAJITHUKH.

MaiibyTHe KiOepHETHKH

MaiiOyTHe KiOEpHETHKH TICHO IIOB’SI3aHE 3 PO3BUTKOM TJI00ANBHOI
uuppoBoi  iHOPACTPYKTYpH  Ta  HEOOXIAHICTIO  KOMILJIEKCHOTO
yrpaBiiHHs pusnkamu. KibepdisudHi Ta COMIOTEXHIYHI CHCTEMH CTaloTh
KPUTUYHAMH Ui (QYHKIIOHYBaHHSI MIiCT, TPOMHCIIOBOCTI, TPAHCIIOPTY Ta
€HEPreTHKH, a OTXe, iXHs CTIHKiCTh i Oesreka
BH3HAYATUMYTh CTaOIIbHICTh CYCITiJIHCTBA 3arajioM. OueBuIHO, 110
MOEJHAHHS TEXHIYHMX 1HHOBAIiM, CoILiadbHOI BIAMOBINAJLHOCTI Ta
€KOJIOT1YHOTO IMiJXOy CTaHE TOJIOBHOIO YMOBOK) YCIIIITHOTO PO3BHUTKY
ruBim3anii y XXI cTomiTTi.
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Chapter 2
BIONICS

1. Read and translate the text into Ukrainian, focusing on
terminology

The History of Bionics

Flying like a bird, swimming like a fish or constructing like
insects — the dream to be able to do these things is as old as mankind itself.
Again and again, natural models inspired researchers to ideas for new
inventions, from flying apparatuses based on nature’s models to roofs
constructed like a spider’s web or seashell.

In Greek mythology, Daedalos made wings for his son Icarus and
himself, modelled after the wings of birds to escape the tyrant Minos.
During their escape, however, Icarus came too close to the sun and the wax,
which glued the wings together, melted and the feathers came undone —
Icarus plummeted into the sea. Although Daedalos’ notion was quite
visionary for the later scientific discipline «bionics», it was not its
beginning. And we can learn something else from this myth: doing bionics
does not mean copying nature.

Leornardo da Vinci (1452 — 1519) was a universal genius. He was an
artist, philosopher, scientist and the first real bionic researcher. After
studying the flight of birds, he wrote his classic opus «Sul vol degli uccelli»
already in 1505 and constructed flying apparatuses, helicopters, and
parachutes. Alas, the time was not ready yet and prevented his ideas from
being turned into real products.

Inspired by Leonardo, a Turkish savant, Hezarfen Ahmed
Celebi (1609 — 1649), also studied the flight of birds and developed a flying
apparatus, with which he took off from the Galata Tower in Istanbul,
crossed the Bosporus, and landed in Uskudar.

During the 16th century, England was busy quarreling with Spain over
the supremacy on the oceans. In this situation, the Englishman Matthew
Baker was inspired by nature in the field of ship building as early as 1590.
Practical observation of nature gave him the idea of constructing a ship’s
hull after the model of a cod’s head and a mackerel’s tail. This endowed the
Baker galleon — named after its inventor — with an improved
maneuverability and a reduction in drag.
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18th century

Another bionic pioneer was Sir George Cayley (1773 — 1857), an
English noble squire, who was dedicated to — as we would call it today —
aviation physics. Back then, it was known as «aeronautics». Cayley
invented the first auto-stabilized flying model and developed the first
efficient parachute. The model for his parachute was the common Jack-go-
to-bed-at-noon (Tragopogon pratensis). He studied its fruit in 1829 and
realized, why the fruit bodies float through the air in an auto-stabilized
manner. The center of mass of these fruit bodies is very low and the
carrying sail area is not flat but folded upward along the edge. With
Cayley’s parachute, the center of mass is also very low and the canopy area
is folded upward along the edge.

All of the bionic researchers mentioned so far were from the «old»
world. There were, however, also people in the «new» world who took
nature as an inspiration for their inventions. In 1868, Michael Kelly handed
in an idea for a renowned patent. The problem is well-known: cattle do not
stay put at a location but start to wander. Kelly took osage (Maclura
pomifera) as a model for his patent. A surrounding hedge of this thorny
bush is extremely suitable for keeping cattle at a spot. Therefore, Kelly
used this natural principle, modelled it with wire and got a patent for his
«thorny wire». The production, however, was very expensive and two
inventors named Glidden and Haish obtained a patent in 1874 for a slightly
adapted and cheaper variation of Kelly’s wire and were subsequently said
to be the inventors of barbed wire.

Otto Lilienthal, of course, should not be forgotten in this list of pioneers
of bionics. He studied the flight of storks and produced the first successful
flight apparatuses, which he already used during the years 1891 — 1896 for
gliding flights. His book «Der Vogelflug als Grundlage der Fliegekunst» of
1889 is undoubtedly a classic of bionic literature.

One day, Raoul Francé was confronted with the task of inoculating soil
evenly with micro organisms. He tried various sprinklers and nebulizers,
but finally ended up with a poppy seed capsule as a suitable model. After
realizing this, Francé got his «new sprinklen patented in 1920 without any
problem (German patent office, No. 723730). It was thus the first example
of a bionic patent in Germany.

Probably the most widely-known «bionic product» is recognized and
utilized today by millions of people all over the world — Velcro®. It was in
1948 that the Swiss scientist Georges de Mestral discovered this principle
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of a fastening mechanism.Every time he returned from hunting, both, he
and his dog, were covered with burrs. De Mestral analyzed the fastening
mechanism of the burrs under a microscope and transferred their principle.
This «invention of nature» was patented by the name of Velcro®, derived
from the French word velours = velvet and crochet = hook.

Since the 1950s, bionics has been steadily advancing. Further
milestones were a symposium in the USA in 1960, where the term
«bionics» was introduced and in 1993, when the German term «Bionik»
was defined at a symposium of the German Association of Engineers
(Verband Deutscher Ingenieure, VDI). The then leading people in the field
of bionics defined it as «a scientific discipline, which deals with the
technical implementation and application of constructional, processing, and
developmental principles of biological systemsy.

2. Match terms with their definitions

1. Prosthetics A. The process of an entity
reproducing itself.

2. Exoskeleton B. A professional association for
electronic engineering and related
disciplines.

3. Biomimetics C. Conferences held between 1944

and 1953 to discuss circular causal
and feedback mechanisms.

4. Neuroprosthesis D. The concept of causality where
cause and effect form a loop.

5. Myoelectric control E. An emerging branch of science
involving control and
communication in systems, coined
by Norbert Wiener.

6. Sensory feedback F. Processes by which a system
adjusts itself based on input or
output.

7. Biohybrid system G. A theoretical model of self-
replicating machines proposed by
John von Neumann.
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8. Biomechatronics H. The capacity for self-governance
or self-regulation.
9.Tissue engineering I. A portion of the material universe

separated in thought for the purpose
of considering changes within it.

10. Cybernetic limb J. The study of knowledge and how
it is acquired.

3. Complete the text making appropriate derivatives of the words in
brackets. Translate the text into Ukrainian

The Expanding Horizons of Bionics in the 21st Century

Bionics, also known as biomimetics, has evolved into a comprehensive
interdisciplinary science that draws on (1. BIOLOGY), engineering,
computer science, and materials research to create technologies that
enhance or replicate the functions of living organisms. Initially, bionics
focused mainly on medical prostheses and devices that could assist people
with (2. DISABLE) to regain lost functions. Today, however, the field has
grown to encompass (3. INDUSTRY) applications, environmental
monitoring, and even space exploration.

At its core, bionics is based on the principle that solutions to many (4.
TECHNOLOGY) challenges already exist in nature. From the efficient
motion of fish inspiring underwater drones to the microstructure of gecko
feet enabling advanced climbing robots, scientists and engineers constantly
study (5. ADAPT) mechanisms in plants and animals to design innovative
solutions for human needs. This approach requires not only a deep (6.
UNDERSTAND) of biological systems but also the ability to translate
those principles into (7. FUNCTION) devices.

Medical Bionics and Human Enhancement

One of the most visible achievements of modern bionics is the creation
of advanced prosthetic limbs. Unlike the rigid and purely mechanical
devices of the past, contemporary prostheses use (8. ELECTRIC) signals
from the user’s muscles to control movement. This myoelectric control
system allows individuals to perform tasks with increasing (9. PRECISE)
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and natural motion. Moreover, the integration of (10. SENSE) feedback
mechanisms gives users the ability to feel pressure or temperature, which
was considered impossible a few decades ago.

The development of (11. NEUROSCIENCE)-driven technologies such
as brain—computer interfaces (BCIs) marks another breakthrough. These
systems aim to capture neural impulses and translate them into commands
for external devices. For patients with paralysis, such interfaces can provide
a degree of (12. INDEPENDENT), enabling them to operate wheelchairs,
robotic arms, or computer systems through thought alone. Researchers are
also experimenting with (13. HYBRID) devices that integrate living
muscle tissue with synthetic actuators, opening pathways to partial limb
regeneration and more (14. ADAPT) movement.

Bionics in Environmental and Industrial Applications

Beyond medicine, bionics offers transformative potential for (15.
SUSTAIN) environmental technologies. Bio-inspired water filtration
systems, modeled after the (16. SELECT) membranes in plant roots, can
remove pollutants more efficiently than traditional filters. Drones modeled
on the (17. AERODYNAMIC) features of birds and insects assist in
precision agriculture, reducing pesticide use and increasing crop yields. In
industrial robotics, bionic exoskeletons provide workers with enhanced (18.
STRENGTH) and endurance, reducing workplace injuries and improving
efficiency.

The (19. IMPLEMENT) of bionics in these areas requires not only
engineering expertise but also careful (20. REGULATE) and testing to
ensure reliability in real-world conditions. Failures or (21.
MALFUNCTION) of biohybrid devices could lead to severe safety risks,
particularly in sectors such as aerospace or healthcare. For this reason,
international (22. STANDARD) and ethical guidelines are becoming
essential components of bionic research and deployment.

Challenges and Ethical Considerations

Despite its extraordinary potential, bionics raises important ethical
guestions. As the line between human and machine blurs, society must
consider to what extent human (23. ENHANCE) is desirable or acceptable.
Will future prosthetic devices simply restore lost functions, or will they
surpass natural human abilities? Issues of (24. EQUITY) also emerge, as
access to advanced bionics may be limited to wealthy individuals or
nations, potentially increasing global inequality.
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In addition, the integration of living tissues and electronic components
poses biological risks. Immune rejection, tissue degradation, and long-term
device (25. MAINTAIN) remain complex challenges. Researchers must
also address (26. PRIVACY) and data security concerns, particularly when
brain—computer interfaces or (27. CONNECT) prostheses transmit
sensitive neural information to external systems.

The Future of Bionics

The next decades will likely see rapid progress in biohybrid robotics,
tissue engineering, and (28. REGENERATE) medicine. Advances in
nanotechnology will enable the creation of micro- and nanoscale devices
capable of performing medical interventions at the cellular level. Artificial
intelligence will further enhance bionic devices, allowing for
(29. AUTONOMY) in movement and decision-making. Researchers
envision prosthetic limbs that learn the user’s movement patterns and
predict actions before they occur, providing a seamless extension of the
human body.

Ultimately, the (30. EVOLVE) of bionics will depend on
interdisciplinary collaboration and responsible innovation. By combining
(31. SCIENCE) curiosity with ethical foresight, humanity can harness the
power of bionics to restore health, protect the environment, and explore
frontiers beyond Earth — while remaining aware of the potential
(32. CONSEQUENCE) of merging biology and technology.

4. Translate the following terminological units into English and
learn them by heart

Peruikaris OiooriyHuX CTPYKTYD, aJlanTUBHA CHCTEMA,
€HJIOEK30CKeNeT, MIKpOSKOJIOTTUYHMI Tn3aiiH, Oi10iHCIIpOBaHa apXiTeKTypa,
O0ioineM, TimpoAMHAMIYHA ONTHMI3allis, MOJEKYJSpPHE MOJECITIOBAHHS,
OloyoriuHmiéi  ceHcop, HeWpoOioHika, MopdoreHe3, OioiHTepdelic,
rigporens, (orobioHiKa, MeXaHOOIOHIKa, Oi0JOTIYHE MPOrpaMyBaHHS,
cuMmOioTnunuil inTepdeiic, 6ioiHpopMaTiKa, OloperutiKamus, TPaHCTEHeS3,
OloimkeHepis, OioiHTeTparlis, KiOepHEeTHYHE MOJICITIOBAHHSI,
OioenekTpoHiKa, MIMIkpis, OioXiMiyHa  peryJsiis, OiloiHaUKaIlis,
OioiMriefaHC, 610JIOTIYHA MIMIKISL.
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5. Translate the following sentences into Ukrainian paying attention
to terminological combinations

1. The integration of real-time neural signal processing into
myoelectric prosthetic systems allows for fluid and intuitive movement
control, even in dynamically changing environments.

2. Brain-computer interface  research, which  decodes
electroencephalographic and intracortical signals, is paving the way for
hands-free operation of robotic limbs and assistive devices.

3. Modern biohybrid exoskeletons, combining mechanical actuators
and living muscle fibers, significantly enhance mobility for patients
with severe spinal cord injuries.

4. The inclusion of multimodal sensory feedback in upper-limb
prostheses improves the precision of grasping and reduces cognitive
load for the user.

5. Advances in 3D bioprinting and tissue engineering are enabling the
development of partially regenerative prosthetic limbs that integrate
with the user’s own biological tissues.

6. Deep learning algorithms embedded in next-generation prostheses
analyze movement patterns and autonomously adjust device settings to
optimize performance.

7. Bionic retinal implants, equipped with wireless microelectrodes,
can stimulate the optic nerve and partially restore vision in patients with
degenerative eye diseases.

8. The long-term success of implantable neuroprosthetics depends on
biocompatibility, durability, and resistance to immune rejection or
tissue degradation.

9. Adaptive control architectures in exoskeletons allow automatic
redistribution of mechanical load, reducing the risk of musculoskeletal
overstrain.

10. The integration of nanotechnology in bionics promises ultra-
lightweight, energy-efficient prosthetic components with enhanced
signal sensitivity and durability.

11. Algorithmic motion prediction models, combined with machine
learning-based calibration, significantly increase the responsiveness of
human—machine interaction.
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12. Cochlear and midbrain auditory implants now incorporate multi-
channel digital signal processing, offering improved speech
intelligibility in complex acoustic environments.

13. Research on fully implantable bionic heart devices focuses on
energy harvesting, wireless charging, and long-term hemodynamic
stability.

14. Closed-loop feedback systems, which combine neural monitoring
and mechanical actuation, are crucial for the creation of self-adaptive
prosthetic limbs.

15. The future of bionics and neuroengineering lies in integrating
biohybrid robotics, artificial intelligence, and regenerative medicine to
produce prostheses capable of self-learning, tissue integration, and
long-term autonomy.

6. Translate the following sentences into English paying attention to
terminological combinations

1. CydvacHi OioHiuni mpoTe3n BepxHiXx KiHIIBOK, OCHaIIeHi
CEHCOPHMMH JaTYMKaMH THCKY, TeMmIeparypu Ta BiOpamiii,
JTO3BOJISTIOTH KOPUCTYyBadyaM BUKOHYBAaTH TOHKI MaHimyasawii 3 00’ ekTaMu,
BiZl4yBarouu iX (i3M4HI BJIACTHBOCTI Maie TaKk camo, sIK 332 JOIHOMOTOO
NIPUPOJHOI PYKH.

2. BukopucraHHs MioeJJeKTPUYHOTO KepyBaHHsI, sike 0a3yeTbcs Ha
34YMTYBAHHI eJIeKTPUYHMX CUTHAJTIB 3 M A3iB mepeAnuIiyysi, y NOeAHaHH]
31 WITYYHMM iHTeJEKTOM J03BOJIE AANTHBHO NMPOTHO3YBATH PYyXH
MpoTe3a HaBITh 32 HEMOBHOT'O CKOPOUEHHS M’ SI31B.

3. Po3poOka OioriopuaHux Heiipompore3iB, 1m0 00’ €IHYIOTh KHUBI
M’5130Bi BOJIOKHA, eJIEKTPOHHI CEHCOPHi MOAyJ]i Ta MiKpompouecopHi
KOHTPOJIEpH, TOTpedye peTenpbHOro BHOOPY OiocymicHHX MarepiatiB
JUTSL YHUKHEHHS] iMyHHOI BIITOPrHEHOCTi.

4. Interpamisi 3BOPOTHOTO CEHCOPHOIro 3B’A3KY y Kidepdizuuni
OioHiuHi cHCcTeMH He JWIEe MOKPAIIy€ TOYHICTH PYXiB, a i cropuse
IVIACTUYHIN mepeOynoBi MO3KY, IO MPHUCKOPIOE HelpopexadiniTamiio
micJisl aMmyTainii.

5. BukopucranHs TKaHMHHOI iHxeHepii Ta 3D-apyky OiocymicHmux
nojiMepiB BiIKPHBAE NMEPCIEKTUBH CTBOPCHHS YACTKOBO PereHepoBaHNX
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KIHIIBOK, /16 MeXaHiuyHi cerMeHTH MPoTe3a iHTerpylThecs 3 KUBUMH
TKAHMHAMM.

6. Ex30ckeJeTHm HOBOr0 NOKOJIHHSI, OCHAICHI aJanTHBHHUMH
CepBONPUBOIAMH Ta AaT4YMKAMU O0iOMeXaHIiYHOT0 HABAHTAKEHHS,
3/IaTHI MiATPUMYBATH JIOAUHY i 4Yac Xoab0M, 3MEHIIYIOYH BTOMY Ta
PM3UK TPaBM ONIOPHO-PYX0BOI0 anapary.

7. MikponpouecopHi KoJIiHHI Ta TOMIJIKOBOCTOMHI MOAYJIi Oi10HIYHUX
MPOTE3IB ABTOMATHYHO PeryJIoOlThb KOPCTKICTh Ta aMILITyAy PyXxy,
aHANI3yIoud peajJibHMIl Yac AaHi NPo MBHAKICTH, KYT HaXWiIy Ta
HABAHTAKCHHsI Ha CYIJI00H.

8. HocmimxenHss y cdepi HeilipoinTepdeiiciB M030K-KoMII’10TEp
JEMOHCTPYIOTb, ii(6) 3YMTYBAHHSA Ta HEKOAYBaHHSA
ejekTpoenuedanorpadgiyHuX cUrHamiB Moke 3a0€3MCUUTH KepyBaHHS
podoTu3oBaHuMH KiHIiBKaMu 0e3 Qi3MYHOTO KOHTAKTY 3 M’ SI3aMHU.

9. CrBopeHHsI OiOHIYHMX O4Yel, 110 BUKOPHUCTOBYIOTH MIKPOCEHCOPH
Ta 0e3IpPOTOBY IHepefadyy CHITHATY A0 30POBOI0 HepBa, Ja€ 3MOTy
YaCTKOBO BIIHOBHUTH 3ip MaiieHTaM i3 JereHepaii€io cirkiBKH.

10. AxanTuBHi aJroOpuMTMHM MAIIMHHOIO HABYAHHS, iHTETPOBaHI B
cUCcTeMH MioeJIeKTPHYHOI 0 KepyBaHHSI, 3a0e31e4yoTh
nependayyBajibHe KePYBAaHHSI NPOTE3aMH, BPaxXOBYIOUM JAUHAMIYHI
3MiHM CUTHAJIB Bix M’s13iB mix 4ac pyxy.

11. ImnnadTamis OioHIYHMX KapaioOCTHMYJIATOPIB Ta IITYYHHX
KJIaNaHiB cepusi, 10 BUKOPHCTOBYIOTH eHeproed)eKTMBHI MikpocxeMu
Ta 0e3IPOTOBY MiI3apsiAKY, CYTTEBO 3HMKYE PU3MKH KapAioJOTiYHHX
YCKJIaJAHEHb.

12. BopoBamxeHHs OioOHIYHMX CJOyXOBHX iMILIAHTIB, 30Kpema
KOKJICADHUX CHCTeM i3 0ararokaHalbHHM KOXYBAaHHSIM CHUTHATY,
3a0e3neyye MOKpalleHy Iepeaadyy 3BYKY Ta Kpauly po30ipJjuBicThb
MOBJICHHSI Y IIYMHOMY CepeI0BHILIi.

13. Tloennanns po0OTOTexHiKH, OioMexaHikKM Ta HeHpPOHAyK Yy
CTBOPCHHI  iHTEJEKTYaIbHUX  OPTONEAWYHHX CHCTEM  JIO3BOJISIE
aBTOMATHYHO MiJIAIUTOBYBATH Po0OTY mpore3iB mim  xoay
KOPHCTYBAa4a, 3MEHIIYIOUH MeTA00JIi9YHy BapPTiCTh PyXy.

14, AaropurMmiuHi  Mogeni  mporHo3yBaHHsl  pyXiB, 10
BUKOPUCTOBYIOTh ~ TJIMOMHHI  HeiipOHHI  Mepe:ki,  MiIBUILYIOTH
e(eKTHUBHICTH JIOIMHO-MAIIMHHOI B3aeEMoJii Ta 3a0e3MeuyroTh OLIbII
IUIABHY iHTerpamio GiOHIYHMX MPHUCTPOIB y MOBCAKAEHHY AifJIbHICTH
KOPHCTYBAya.
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15. MaiiOyrHe OioHikM Ta HeiiponpoTe3yBaHHsl TIIOB’s3aHE 13
NOEAHAHHAM INTYYHOr0 iHTeJIeKTy, TKAHMHHOI iHkeHepii Ta
HAHOTEXHOJIOTI, 10 03BOJUTHL CTBOPKBATH NPOTE3H, 3AaTHI 10
CAMOHABYAHHS Ta YaCTKOBOI 0i0J10TiYHOI pereneparii.

7. Fill the gaps with suitable terms and terminological combinations
and translate the sentences.

materials, human, strength, bionic, natural, environments, industries,
adaptable, mechanical, biological, human, environments, augmentation,
aircraft, replicate

1. Biomechanics is the study of the aspects of living
organisms.

2. In the field of bionics, biomechanics plays a crucial role in
understanding how systems function.

3. By analyzing the structure and movement of animals and plants,
researchers can design technologies.

4. This interdisciplinary approach combines principles from biology,
engineering, and science.

5. Bionics, the science of applying principles to the

design of artificial systems, has seen remarkable progress.
6. From prosthetic limbs that mimic the movement of natural limbs to

robotic exoskeletons that enhance human and
endurance.

7. Biomimicry is the practice of emulating nature's designs and
processes to solve problems.

8. By studying the way animals, plants, and other organisms have
evolved to survive and thrive in their .
9. Biomimicry is driving innovation across a wide range of

10. Biomimicry is the practice of emulating nature's designs and

processes to solve problems.
11. In bionics, biomimicry plays a central role in the development of
new technologies that are inspired by the world.

12. By studying the structure and function of living organisms,
scientists and engineers are able to create devices that are not only
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more efficient and effective but also more to the
needs of users.

13. The evolution of bionics promises to revolutionize fields such as
healthcare, robotics, and human

14. From the development of self-healing materlals to the design of

streamlined
15. By studying the structure and movement of animals and plants,
researchers can design bionic technologies that or

improve upon natural capabilities.

8. Translate the text into Ukrainian identifying lexical and
grammatical transformations

Bionics: Bridging Biology and Technology

Introduction

Bionics, derived from the words “biology” and “electronics,” is an
interdisciplinary field that studies the structures, processes, and functions of
living organisms in order to develop innovative technological solutions. Its
core philosophy is that nature, through millions of years of evolution, has
already developed highly efficient mechanisms for survival, adaptation, and
functionality. By analyzing these biological systems, scientists and
engineers aim to transfer such principles into technology, creating new
materials, devices, and processes that solve complex human problems.
Bionics is not simply about imitation; it is about translating biological
efficiency into engineering design. This field has expanded enormously in
the last decades, encompassing robotics, prosthetics, materials science,
architecture, medicine, and even information technology. The application
of bionics has revolutionized modern science and industry, from artificial
limbs that mimic natural motion to self-cleaning surfaces inspired by lotus
leaves.

Historical Background

The term “bionics” was first popularized in 1960 by Jack E. Steele, a
U.S. Air Force colonel and doctor, who used it to describe the transfer of
ideas from biology to engineering. However, the underlying principle is
much older. Leonardo da Vinci, for example, sketched flying machines
based on the anatomy of birds. Similarly, the Wright brothers studied the



35

flight of pigeons and other birds before designing their first successful
airplane.

The mid-20th century saw a surge of interest in bionics, particularly in
aerospace and defense research. The famous television series The Six
Million Dollar Man (1970s) brought the concept into popular culture,
portraying a human with enhanced abilities thanks to bionic implants. Since
then, advances in computing, nanotechnology, and biomedical engineering
have accelerated the progress of bionic research.

Key Principles of Bionics

At its heart, bionics relies on the following principles:

1. Biomimicry — Direct imitation of natural forms, such as using the
streamlined body of a shark to design aerodynamic vehicles.

2. Bioinspiration — Drawing conceptual ideas from nature rather than
direct copies. For instance, the echolocation of bats inspired sonar
technology.

3. Functionality over form — The goal is not to replicate nature
exactly, but to adopt its efficiency. A dragonfly’s wing is not
copied in every detail, but its lightweight structure inspires material
science.

4. Sustainability — Many natural systems operate with minimal waste
and maximum recycling; bionics applies the same principle to
green technologies.

Applications of Bionics

1. Medical Prosthetics and Implants

Perhaps the most well-known application of bionics is in prosthetics.

Modern prosthetic arms and legs are no longer simple mechanical devices.
They integrate sensors, actuators, and artificial intelligence to replicate
natural movement. Some advanced prostheses are connected to the
patient’s nervous system, allowing intuitive control by thought. Cochlear
implants, which restore hearing by stimulating the auditory nerve, are
another landmark in bionics. Artificial organs are also a growing area. The
development of artificial hearts, kidneys, and retinal implants demonstrates
how bionics directly improves quality of life.

2. Robotics and Exoskeletons

Robotics draws heavily on bionics. Humanoid robots are designed

based on human anatomy, while insect-inspired robots are applied in
exploration, search and rescue, or military contexts. Exoskeletons, wearable
robotic frameworks, enhance human strength and endurance. They are used



36

in rehabilitation therapy for patients with paralysis and in industrial settings
to reduce strain on workers.

3. Materials Science

Nature provides endless examples of material efficiency. For example,
the microstructure of lotus leaves has inspired the creation of self-cleaning
surfaces, widely applied in textiles and construction. Spider silk, known for
its incredible strength and elasticity, motivates the development of new
synthetic fibers. Sharkskin patterns have been replicated to design
antibacterial hospital surfaces and high-speed swimsuits.

4. Architecture and Design

Architects increasingly adopt bionic principles. The Eastgate Centre in
Harare, Zimbabwe, for instance, was designed based on termite mounds’
natural ventilation system, dramatically reducing energy consumption.
Lightweight structures inspired by bones, shells, and plants contribute to
sustainable and resilient buildings.

5. Aerospace and Transportation

Airplanes, drones, and even cars adopt forms inspired by birds, fish,
and insects. The nose of Japan’s Shinkansen bullet train was redesigned
after studying the beak of the kingfisher, reducing noise and increasing
energy efficiency. Similarly, flapping-wing drones mimic the flight of birds
and insects to improve maneuverability.

6. Information Technology

Neural networks in artificial intelligence are modeled after the human
brain’s structure. Although simplified, they represent one of the most
impactful borrowings from biology. These systems now drive
advancements in natural language processing, computer vision, and
autonomous vehicles.

Challenges in Bionics

Despite remarkable progress, bionics faces significant challenges.
Biological systems are incredibly complex and not easily reduced to
mechanical equivalents. For instance, duplicating the human hand’s
sensitivity, flexibility, and strength remains an enormous engineering
challenge.

Another issue is ethical: as bionic technologies become more advanced,
they raise questions about human enhancement. Should bionic implants be
limited to restoring lost function, or should they be allowed to enhance
abilities beyond natural limits? There are also concerns about
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accessibility — whether such advanced technologies will be available only
to the wealthy.

Future Prospects

The future of bionics lies in deeper integration of biology with
technology. Fields such as synthetic biology, nanotechnology, and
bioinformatics are converging with bionics to create hybrid systems.
Potential breakthroughs include:

e Fully functional artificial organs that replace failing biological

ones.

e Brain—computer interfaces enabling seamless communication

between humans and machines.

e Bionic vision systems surpassing natural eyesight.

o Energy-efficient cities modeled after ecosystems.

As research continues, it is clear that the boundary between natural and
artificial will blur. Humans may become increasingly “cyborg” in nature,
merging biological bodies with bionic enhancements.

Conclusion

Bionics is a field where imagination meets scientific rigor. By learning
from nature’s evolutionary solutions, humanity gains powerful tools for
solving pressing technological, medical, and environmental challenges.
From artificial limbs that restore mobility to architectural designs that save
energy, bionics demonstrates that the wisdom of nature, translated into
technology, can improve human life in countless ways.

Yet, this progress must be accompanied by ethical reflection and equitable
access. As we continue to innovate, we must remember that bionics is not
only about imitating life but also about sustaining it.

9. Translate the text into Ukrainian identifying lexical and
grammatical transformations

BIOHIKA

BIOHIKA (Bim ©Oio... 1 [enekTpo]HiKa) — HaykKa, IO BHBYAE
3aCTOCYBAHHS TIPUHITUITIB JIii KMBUX CHCTEM 1 BUKOPUCTAHHS O10JIOTTYHUX
MIPOLIECIB JUIsl BUPILIEHHS 1H)KCHEPHUX 3aBAaHb. YTIEpIIe TEPMiH «OlOHIKa»
3anpornonyBaB 1958 amepukancekuii Buenuit Jx. Crin, a Bxe 13 BepecHS
1960 BiH OyB odimiitHo npuitHATHI Ha 1-My HarioHansHOMY cUMIO3iyMmi
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(M. [aiiton, CIIIA). 3mict OiOHIKM €BOJIOIIOHYBaB BiJi HAYKOBOTO
OionoriyHoro mukiy (mod. 60-x pp. 20 cT.) y HaANpPsSMKY HayK TEXHIYHOTO
uukiy. bioHika mocnmimkye cTpykTypy 1 (yHKUiOHYBaHHs Oi0JOTTUHHX
00’€KTIB Pi3HOT CKIQJIHOCTI (BiJ KJIITHH J0 IIJTICHUX KUBUX OPraHi3miB,
iXHIX TOmymsIiii) 3 METOK CTBOPEHHs HOBHX, JOCKOHAIIINX
TEXHOJIOTIYHUX TPUCTPOIB 1 crHopyn. BaknuBum po3minomM OiOHIKH €
cuHTe3 OIOTEXHIYHHX KOMIUIEKCIB, YV SKUX ONTHMAIBHO CIOMYYaroThCs
BJIACTUBOCTI OlOJIOTTYHMX 1 TEXHIYHUX €JIEMEHTIB, 00’ €IHAHUX y E€IUHY
CHUCTEMY IMIJECIPIMOBAHOI TIOBEMIHKH a00 3a0e3nedeHHs 3aJaHuX
TEXHIYHUX, SKOJOTIYHUX 1 (DYHKIIOHMX BUMOT. BiOHiKa MOAIISIETHCS Ha
KUJIbKa CaMOCTIHHMX TMOILIYKOBHX HAIMpPAMIB: HEHPOOiOHIKY, TiIpoOioHIKY,
apxiTeKTypHY Oi10HIKY.

Hefipobionika — po3misi OiOHIKH, METOH SIKOTO € MOJIETIOBAaHHS
HEPBOBOi CHCTEMH, 30KpeMa HEWpOHIB 1 HEHpoHHMX ciTok. Sk
(dbopmaiizoBaHuil  eNeMEHT HEWPOHHHI CiTKH OyJo 3alpOIOHOBaHO
po3risAAaTy, SK TEepCernTpoH, OIMUC SIKOro ymepiie 3poouB 1957 @.
Pozenbnart i po3BuHyB Ha mouatky 60-x pp. B. I'mymikos. Ilepcentpon
OyB 3aIpOIIOHOBAHUH SIK MOJIENb O10JI0TYHOT0 MEXaHi3My T1aM’ sITi. 3ro/IoM
WOTO TodYanyd pOo3risfaTd SK IHCTPYMEHT AOCHIKeHHS OiodizuaHoro
MeXaHi3My (QYHKI[IOHYBaHHSI «Ii3HABAJIBLHUX» CHCTEM 1 MPOEKTYBaHHS
pO3Mi3HABaJIBHUX 1 BHUCOKOSCPEKTHBHUX OOYHCITIOBAIBLHUX TEXHIYHHX
3ac00iB.

I'ippobioHika BUBYAE CTPYKTYPY 1 PYHKIIT OpraHiB JJOKOMOLIT BOASHUX
TBapuH (TigApOOIOHTIB) 3 METOI YAOCKOHAJIEHHA Mpomyibcamii 1
MaHEBPEHOCTI IJIaBaJlbHUX TEXHIYHUX 3ac00iB, a TaKOX CTBOPEHHS
MIPUHIAIIOBO HOBHUX crucTeM. Oco0IMBOro 3Ha4YeHHS T11po0ioHiIKa HaOyBae
B Taiy3i cynmHOOyayBaHHS 1 BOAHOTO TpaHcnopty. B YkpaiHi rigpoGioHika
aKTUBHO pO3BHBaeThcsl Big moyarky 60-x pp. 20 cr. Idacturyr
rigpomexaniku HAHY Bing 1965 BumyckaB MixBigoMunii 30ipHUK craTel
«buonunka» (Big 1999 — x. «llpukmamna rigpomexanika»). B Incrutyri
po3po0iaeHi pi3HI Momudikallii MaTeMaTHYHUX MOJICICH, M0 J03BOJISIFOTH
JIOCHIJKYBAaTH JMHAMIKY XBUJIBOBOTO TUIABaHHS TipoOioHTIB. 30kpema I
JIorBMHOBHY 3aKJIaB OCHOBH TiIpPOAMHAMIKM TUIABaHHS pUO 1 MOPCHKHX
TBapHH, PO3POOUB OPHTIHAILHY TiAPOIUHAMIYHY MOJIENh TOJOBKEHOTO
THYYKOT'O TiJIa, SIKY PO3BUHYB y MPOCTOPOBIii Teopii XBHILOBOTO MIaBaHHS
BOIHMX TBapuH. ICTOTHHH BHECOK B EKCIEPUMEHTAIbHY OCHOBY
rigpoGioniku 3pooumm B. Illyneiikin Ta fioro y4Hi, SKi BUBYAJIM MJIaBaHHS
pu6 1 nenbdinis.
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ApxiTekrypHa OioHIKa CIpsIMOBaHA Ha BUKOPHUCTAHHS MOMIJIMBOCTEH,
3aKJIQJICHUX Y JKUBIA TIPUPOII, JJIsi BUPIMICHHS MPobJieM (OPMOYTBOPEHHS
i TeXHIYHOro 3a0e3neveHHs] OyIiBeIbHUX KOHCTPYKLIN 1 CIOpyad, KpacH i
rapMoHii apxiTektypHux ¢Gopm. JKuBy npupomry i norped OymiBHHUIITBA
BHMBYAB 1€ PUMCBHKHI apxitekrop Bitpysiii. Bim 15 cr. iHTepec a0
npobjieMu TiepeHeceHHss (GopM 1 BIACTHBOCTEH IKHUBOTO 3HAYHO
nocuiroersest. JI. qa BiHdi BUKOHAB KpeclieHHsI 1 pO3paxyHKH KpHJiia ITaxa,
I. Tamineit y npari «Discorsi e dimostrazioni mathematiche intorno a due
nuove scienze attenenti alla meccanica» («Juckycis mpo 1Bi Hayku 3
JEMOHCTpAIli€10 MaTeMaTHIHHUX JI0Ka3iBy, JIsiiaeH, 1638) BuBUaB MuTaHHs
PO OITip MaTepialiiB, BAKOPUCTOBYIOUH MTPUKJIIAIN 3 TIPHPOJIH.

H. Tpro mocmimakxyBaB NOMINbHICTE KOHCTPYKIII Y POCIMHHOMY CBITi,
30KpeMa MIIHICTh JIMCTOBUX YEPEIIKiB MOB’53yBaB 3 iXHBOIO (HOPMOIO i
pO3TallyBaHHSAM Yy HUX 3MIIHIOBAJbHHX BOJIOKOH (Ha 3pa3oK apMaTypH)
Tomo. Y OyIiBHUIITBI BUKOPUCTOBYBAJM MOKPIBI, MOAIOHI JO BUTAIIUBUX
MOBEPXOHb PAKOBUH MOJIOCKIB, KYIMONM, IO HAaraayloTb KOHTYpH
IIKapajdynd MNTANHHOTO SIS, TPO30pi TIpaTH, CXOXKI Ha CKIAIHI
MePEeTUICTIHHS JTiICOBUX XallliB a00 CKEJIETHUX KiCTAKIB pamioispii. OnHak y
NOPUPOJi YacTO TPAIULIIOTBCA CHTYyallii, KOIM ONTHMi3amis IIeBHUX
BJIACTHBOCTEN M (YHKIIIOHANEHIX MOKIIMBOCTEN KUBOTO HE BIIUCYETHCS B
MPAKTUKY apXITEKTYpH 1 Oy [IBHUIITBA.

Hampuknan, y OiojorivHoMy CBITI ONTHMi30BaHa HeCyda 3/IaTHICTh
($hopM 1 CTpYKTYp IIpH MiHIMaIbHOMY BUKOPHCTaHHI MaTepially — IaByTHHA.
AJle mipsiMe KOMIFOBaHHS HPUPOIHUX MOJENEH 9acoM IMOTpedye BEIMKHX
3arpar. [losBa apxiTekTypHOi OIiOHIKM 3yMOBIieHa HEOOXIiJHICTIO
cUcTeMaTr3alii eMmipuYHUX AaHUX MPO BIACTHBOCTI 1 (YHKUIOHYBaHHS
MOXJIMBOCTI HMBOTO TiJI €AMHUM KyToM 30py. Ilpu mpoMmy mepexia Bin
ONMHKCY MiSUTGHOCTI 1 BJACTHUBOCTEHM O10JIOTIYHOTO 00’€KTa 10 iHXKEHEPHOI
peamizarii BiNMOBIJHUX TPHHIMIIB IPA CHHTE3I TEXHIYHHX CHUCTEM
3MIACHIOETHCS HA OCHOBI MONEPEHBO PO3POOICHIX MOJIEIEH.

bmu3pki g0 OioHikn OioMexanika 1 OioeHeprernka. B ramysi
OlOMeXaHIKM BiJIOMi JIOCIIJDKEHHS YKpPATHCBKUX BYEHHX 3 (DOpMyBaHHS
3aranpHOi 300JI0Ti4HOI Teopii joxoMomii xpedernux ([HCTUTYT 3007OTiT
HAHY). BaxmBi pe3ynbTaTd Ha CTajii CTaHOBICHHS OIOHIKH SIK
caMoCTiiHOI Hayku Oynu OTpUMaHi YKpaiHCbKUMH BYEHUMH Yy Taiys3i
6ioeneprerukn pociuH (IHCTHTYT disiomorii pocnmma HAHY). 3okpema
Oynu BUBYEHI MexaHi3MH (OTOCHHTE3y, CTPYKTYpHO-(YHKIIOHAIbHI
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BIIACTUBOCTI POCIMHHUX KIITHH, $Ki 3a0e3neuyroTh I1X CTIHKICTH [0
IIKTMBUX paliallifHAX BIUIABIB.

CeitornggHa poib OIOHIYHOTO MiAXOAY MPOCTEKYETHCS MPOTIATOM
KUTbKOX cTomniTh. lle Hacammepex BiacTMBa aHTHYHOCTI OpraHi3MoBa
mi3HaBaJibHa MoJenb. Ha i1 ocHOBI OyjoBa OyTTS, KOCMOCY, ITPUPOIU
po3mIIsanacs 3a aHaJoTier0 JIO JKUBOTO opraHizmy. bioHika cropigHeHa 3
KibepHeTHKoro. bioHika BUBYA€E IPUHIIMIT JIiT KMBUX OPTraHi3MiB, HA OCHOBI
SIKOTO pealli3ye MEXaHIYHI CHCTeMH, TOJi SIK KiOepHeTHKa BHUBYAE JKHBI
OpraHi3MH 3a aHaJOTi€l0 3 MAIIMHAMU 1 HAMAra€eTbCs 3HAUTH T1 MEXaHI3MH,
0 BiJNOBIAIOTH y KMBUX OpraHi3mMax 3a KepyBaHHsS i KoMyHikamii. Ha
nepeTrHi 010HIKM 1 KibepHeTHKH 3’ siBuIacs 010KiOEpHETHKA, 1110 BUSBUIIACS
no0pe TPUCTOCOBAHOIO JI0 BHUPIIICHHS MPaKTUYHUX 3aBAaHb O1o0joTii Ta
METUIIMHH.

Meropornorist OioHIKM 1 3B’S3aHUX 3 HEK HAYKOBUX JHUCIHIUIIH
3aJIMIIAETHCS aKTyaJbHOO IJISl YAOCKOHAICHHS TEXHOC(EPH: 3aM03UYCHHS
iH(opMaliitHO-KepyIOUnX CIIOCO0IB KMBUX OPraHi3MiB pearyBaTH Ha 3MiHU
JOBKULISL JUUISl BUPOOJICHHSI TOBEMIHKOBMX akKTiB, IO € aJIeKBaTHOIO
BIIMIOBIJUII0 Ha 11 3MiHM; 3allO3WYEHHs] CTPYKTYp 1 MeXaHIYHUX
BJIACTUBOCTEH O10JIOTIYHUX CHCTEM. AKTHBHICTB JIIOJJUHH JIOCATIIA TAKOTO
PiBHS, 1110 ITYYHI i TPUPOHI CUCTEMHU BUSBUJIMCS TICHO B3a€EMOJIIOUHMH.
bioHika nae MOXJIMBICTP ONMCAaTH IX 3arajdbHOI0 MOBOKO TEXHOJOTiH
(IHAyCTpiajbHOIO 1 IPUPOIHOIO), IO JIO3BOJIE KPaIlle 3p03yMITH 1 KOPUCHI,
1 TpariyHi HACJIKK TaKol B3aEMOJIil Ta Kpalle KepyBaTu HUMH.

10. Translate the text and write its summary in the target language

bionika sk Hayka mocraja Ha CTHUKY Oi0JOTii Ta TEXHIKM 1 3 CaMOro
MOYaTKy TNPHUBEPHYJIA YBary CBOEI0 YHIBEPCANBHICTIO Ta TOTEHIIATIOM.
JIroCcTBO 37aBHA HaMarayocs MiATIISAATH y MPUPOIN CeKpeTu OymoBH i
(YHKIIIOHYBaHHSI WBUX OPraHi3MiB, MO0 BHKOPUCTATH Ii 3HAHHS IS
BiacHuX npaktuuHux norped. Ille Jleonapmo na Binui yBaXHO BHBYAB
KpWJIa TTaxiB, CIIOCTEPIraB 3a pyXaMH JIETIOUMX MUINEH 1 Hamarabcs
CTBOPUTH amapar, sIKui J03BonuB Ou moauHi ditatu. i cnpobu He Oymu
YCHIIIHUMU B TEXHIYHOMY CEHCI, ajic BOHM 3akiamd (yHIAMEHT ijei:
MpHPOJIA BXKE BUHAWIIIA e(EKTHBHI MEXaHi3MH, 1 3aBJAaHHS JIIOJUHU —
HABYHMTHUCS 1X PO3YMITH Ta BIATBOpIOBAaTH. BilacHe, y IbOMY HOJATAE CYTh
OlOHIKM — y BHBYEHHI OIONOTYHUX CHCTEM Ui CTBOPEHHS HOBHX
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TEXHOJIOTIH, MaTepiayiB, MPHUCTPOIB Ta MPHUHIMIIB, MO MiIBUIIYIOThH
e(EKTHBHICTB JIFOJICHKOT JiSUTHHOCTI.

Tepmin «OioHika» Boepiie 3’saBUBCSA B cepenuHi XX cTomitrs ¥ OyB
3aKpimieHuid micist poroigi Ha cumnosiymi B CHIA 1960 poky. Bigroni
JUCIMIUTIHA TOYalla PO3BHBATUCS CHUCTEMATUYHO, OXOIUTIOIOYM Jenai
mvpin  chepu. BioHIKY YacTo BHW3HAYAIOTH SK HAyKy, IO BUBYAE
CTPYKTYpY, QyHKIIT i MpUHIMIN OpraHi3allii KUBUX OPraHi3MiB 3 METOIO
CTBOpPEHHSI HOBHX TEXHIYHUX CHUCTEM 1 TexHonorii. lle Bu3HaueHHS MOXKe
3IaTUCS JOBOJII aOCTPaKTHUM, OHAK BOHO TMOSICHIOE TOJIOBHE: OlOHIKA HE
KOMIIO€ MPpUPOAY OYKBaJIbHO, BOHA IITyKa€e 3aKOHOMIPHOCTI i ajanTye ixX 70
YMOB, JIe OpraHi3MiB HEMae, aje JAe MIfoTh Ti caMi (i3WdHi Ta XiMidHi
3aKOHH.

Onmue i3 HaWBIMOMINMX TPUKIANiB — asiamis. JlromuHa 3Moria
MiTHATHCS B HE0O HE 3aBASKM MEXaHIYHOMY IOBTOPEHHIO PYyXiB KPHII
nTaxa, a 4yepe3 pPo3yMiHHS MPUHIUITY MiTHOMHOI CHJIH, KW Tpalioe Ha
moBepxHi Kpwiaa. JlOCHipkeHHS MNTAllMHOTO TMOJMbOTY HAJAMXHYJIM Ha
CTBOpEHHsI Mpo(dilio Kpuiia JiTaka, SKWUH 3a0e3rmedye pi3HUIO THCKY 1
no3possie sitatd. llomiOHa Jorika 3acTOCOBYeTbCs y Oaratbox cdepax:
MPHPOJIA MiAKA3YE, aJie JIIOAUHA TPAHCHOPMYE ifiei y BIaCHOMY KITFOUI.

bBionika mae yucnenni Hanpsmu. OAHUM 13 HaKOIIBII PO3BUHEHUX €
TEeXHIYHA OIOHIKA, sKa 30CEPEIKYETbCS HA CTBOPECHHI MEXaHi3MiB 1
KOHCTPYKIIiH. Y mifi cepi MU OauuMO BEIMUYE3HUH CIIEKTP 3aCTOCYBaHb —
BiJ apXiTeKTYypHUX (HOpM, HATXHEHHUX MYLUISIMU Y4 KiCTKaMu, 10 pOOOTiB,
SIK1 IMITYIOTH MTOBEIHKY KoMax abo pub. Hampukiazn, apxitekropu gaBHO
MiMITHIIM, IO CTPYKTYpa O/KOIMHHX CTIIHHUKIB 3a0e3neuye MiHIMallbHY
BUTpAaTy Marepiaiy Npu MakCUMalibHid MinHocTi. Came TOMY IIECTHKYTHI
(hopMH 3aCTOCOBYIOTECSI y OYIIBHUITBI Ta BUPOOHHIITBI JIETKUX IaHeneh
JUTSL JIITaKiB 1 KOCMIYHUX anapaTiB. [HIIWK npuKiag — KOHCTPYKIii MOCTIB,
Je 1HKEeHepu TepeiMaroTh ilei y JepeB 4YM IIOACHKOTO CKeleTa,
CTBOPIOIOYH CHCTEMH OIOP 1 PO3MOALTY HaBaHTaXKEHHS.

He menm 1ikaBoro € iHdopmariiiHa OiOHIKa, IO BHBYAE MPUHIIHITA
pOOOTH HEPBOBOI CUCTEMH, OPraHiB YyTTS Ta MO3KY 3 METOI IXHBOTO
BUKOPUCTaHHS Y cdepi 00UMCITIOBATIbHOI TEXHIKM M IITYYHOTO iHTEIEKTY.
Hanpukian, pobora HEHWpOHHMX MEpeX Yy Cy4acHOMY KOMIT FOTEPHOMY
HaBYaHHI Oe3nocepeHb0 HATXHEHHA OlOJIOTiYHMMH MOJENSIMH MO3KY.
Xoua Mu 1€ TyKe NaneKi BiJl BIATBOPEHHS JIFOICHKOI CBIIOMOCTi, BiKe
CBOTOJIHI IITY4YHI HEWPOHHI Mepeki 3/laTHiI PO3Mi3HaBaTH 300pa’KeHHS,
MepeKagaTd MOBHM Ta aHaJli3yBaTH BEJIMKI MacHBH JaHMX. Te, IO B
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npupozi GpopMyBaniocss MUTBHOHHM POKIB, JFOJUHA TIOCTYIOBO aaNTy€e JUIs
BIIACHUX I[LJICH, BIIKPUBAIOYX HOBI TOPHU3OHTH Y MU(DPOBY €TIOXY.

bioHika aKkTHMBHO 3aCTOCOBYETHCS W y MenuluHi. BioHiuHI mporesn
ChOTOJIHI 3JIaTHI HE JIMIIEe 3aMIHIOBATH BTpaueHy KIiHIIBKY, a U
BiATBOptoBatk 1 (yHKUii 3 BHCOKOIW TouHicTio. CydacHi po3poOKu
JTO3BOJISTIOTH JIFOAMHI KEPYBATH MITYYHO PYKOIO 32 TOMOMOTO0 IMITYJIBCIB
HEPBOBOi CHUCTEMH, a BiUyTTS JIOTUKY YAaCTKOBO TOBEPTAETHCS 3aBJISKU
cercopam. Lle nmpuknan Toro, sik 6i0HIKa He MPOCcTo Oepe iz1el 3 mpupoau, a
i TmoBeprae iX JIOAWHI, AOMOMAararo4d BiJAHOBIIIOBATH SIKICTH KHUTTSA. Y
cdepi OiomMeaUUHOI iHXEHEepii TaKoXK aKTUBHO PO3BUBAETHCS CTBOPEHHS
LITYYHUX OPraHiB — BiJ CepHEeBHX KJIalaHiB /10 30pPOBUX IMIUIAHTIB, SKi
MPAIOIOTH Ha OCHOBI IIPUHIIMIIIB, MIAMISIHYTHX Y TPUPOIHUX aHAJIOTIB.

IIle omniero mepcneKTHBHOIO cdeporo € marepianozHaBcTBo. [Ipupoaa
CTBOPIOE Marepianu, sSKi JUBYIOTh HAYKOBIIB CBOEI YHIKaJLHOIO
KOMOIHAII€I0 JIETKOCTI, MIHOCTI ¥ THy4YKocTi. [laByTHHHS, HanpuKiaz, 3a
MIIHICTIO TIEPEBEPIIYE CTallb, 3aJMIIAIOYNCH HAI3BUYAMHO JIETKUM 1
eracTUYHNM. He 1MBHO, IO TOCHIAHUKK HAMaralThCs CHHTE3YBATH
aHaJOTM TMaBYTHMHHOTO IWIOBKY /ISl TIPOMHUCIOBHX MOTped — BiX
OpOHEXHUJIETIB 10 010CYMICHUX IMIUIAHTIB. [HIIMI TIpUKIaM — JIOTOCOBHH
e(eKT: TMOBEepPXHs JIMCTS JIOTOCA BIIITOBXYE BOAY W OpyIn 3aBIsKH
MIKPOCKOITIYHIA CTPYKTYpi, 1 1ell MPUHIMI BHKOPUCTAHO JJISi CTBOPEHHS
CaMOOYMCHUX MOKPUTTIB. TyT MU 6aurmo, 110 OiOHIKa HE JIMIIIe HaAuXaE, a
1 BeJle 10 IPaKTHYHUX PIllIeHb, K1 3MiHIOIOTH TTOBCSKACHHICTb.

3acrocyBaHHs OIOHIKM Yy TpaHCHOPTI TakoxX Bpaxae. Dopmu
MBUJKICHUX TOTSTiB Yy SAmnoHil  po3poOmsimcs 3 ypaxyBaHHSM
aepOAMHAMIYHUX OCOOJIMBOCTEH MNTAIIMHOTO Ja3b00a, IO JJIO3BOJIMIIO
3MEHIIIMTH TIyM 1 omip MoBiTps. Y KopaOneOyayBaHHI BHBYAIOTH OYIOBY
nenb(iHiB 1 aKys, MO0 YJOCKOHAIHWTH TiAPOMUHAMIYHI XapaKTePHUCTUKH
KOpITyciB. Y KOCMIUHIN TexXHilli ijei OiOHIKK JOIOMararoTh y CTBOPEHHI
POOOTIB-IOCTINHUKIB, AKi 3[4aTHI MEpPEeCcyBaTUCs CKIAJTHUMHU MOBEPXHSIMH,
IMITYIOUH PyXH KOMax M MaBYKiB.

[ikaBoro ¥ TEpPCHEKTUBHOIO € apXiTeKTypHa OioHika. barato BimoMux
apxiTeKkTopiB, cepen skuX AHTOHIO [ayai, Opamu 3a OCHOBY MHPUPOIHi
dbopMu — B TIIOK JEpPEeB 1O MYILIB — CTBOPIOIOYH OY/iBII, IO
MOEIHYIOTh €CTeTUKY #  (¢yHKuioHanbHiCTh. CydacHa apXiTeKTypa
MIPOJIOBIKYE II0 TPAAUIIIO, aJPKE TIPHPOAHI CTPYKTYPH YaCTO BUSBISIOTHCS
OiJBIII CKOHOMHMMHU 1 CTIMKUMH J0 HaBaHTaKCHb, HIXK TpPaJUIIiiHI
OpSAMONTiHIMHI KOHCTpyKii. Hampukian, koHuenmii «3eleHux» OyaAiBelb
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OPIEHTYIOTHCS HA eHepro30epiraroyi MPUHITUITH, TTiIKa3aHi eKOCHCTEMaMH,
o0 iCHYIOTh y TpPUPOAI MINBHOHM poOKiB. BioHika TicHO TOB’s3aHa 3
0iOMIMETHKOI0 — HampsMOM, IO OyKBaJbHO O3HAYa€ «HACIiTyBaHHS
KUTTs». biloMiMeTHka € TIpakTHYHMM BTUICHHSAM i1edl  OloHIKM:
JOCHIJDKEHHSI HE 3aJIMIIA€ThCs JIMINE Ha PiBHI Teopii, a MEepexoauTh Y
CTaif0 KOHKPETHUX PO3pPOOOK. 3aBasSKH OiOMIMETHIII MU OTPHMANHN KICHKI
MaTepiajau, sSKi IOBTOPIOIOTH BJIACTMBOCTI JIAIIOK T'eKOHA, abo0 JiTaroui
OPOHHM, IIO IMITYIOTh pyXM MNTaxiB Ta Komax. biomimeruka nomomarae
MOEAHATH MPUPOAY 1 TEXHOJNOril y rapMoHiiHHI cmocid, He pyHHYyKYH
JIOBKLIIJISI, @ BHKOPUCTOBYIOUYH HOTO TTiJIKA3KH.

Y cydacHOMy CBiTi 0OCOOJMBOi BarM Ha0yBa€ EKOJIOTIYHANA aCIIEKT.
BioHika cripusie CTBOPEHHIO TEXHOJIOTIH, SIKi 3MEHIITYIOTh IIIKOY JTOBKIJLTIO.
Hanpuknan, BuBueHHST (DOTOCHHTE3Y 103BOJISIE BIIOCKOHAIIOBATH COHSYHI
Oarapei, pobOmsum ix  edekruBHimUMH. BuBuUeHHS  MexaHI3MIB
TEPMOpEryJisilii y TBapuH HaAMXa€ 1H)KEHEpIB Ha Po3poOKy OyniBens i3
MPUPOTHOIO BEHTUJIALIEI0, IO 3HUKYE MOTPeOy y KOHAMIIOHepaX. Takum
YUHOM, OiOHIKa CTa€ IHCTPYMEHTOM CTajOro PO3BHTKY, JOMOMAraryvu
MOEIHATH TEXHIYHUH Mporpec i3 TypOOoTOr PO MPHPOTY.

Cnig 3a3HaunTH, M0 OlOHIKA — II€ HE JIMIIE TEXHOJIOril, a i IeBHa
¢inocodis mucnenns. Bona 3Mymrye AMBUTHCS Ha TPUPOAY HE SK Ha
pecypc, SKuid MOKHAa O€3KiHEeYHO BHKOPHCTOBYBATH, a SIK HAa BUHTENA, Y
SKOT'O € YoMy HoBuuTHCS. Came IeH miaxis 3a0e3Mleuye CTalliCTh: 3aMiCTh
TOT0, 11100 BUHAXOJUTH 3 HYJIS, JIIOAWHA IIIYKA€ TOTOBI PILLIEHHS Y IPUPOAL,
sIKa BKe MepeBipuiia ix MiJIbHOHAMH POKIB €BOJIIOLI].

Y MaiOyTHbOMY pOib OiOHIKM JIMIIE 3pPOCTATUME. 3 PO3BUTKOM
HAHOTEXHOJIOTii MH 3MOXKEMO BIATBOPIOBAaTH TNPHPOAHI CTPYKTYpH Ha
MIKpO- Ta HAaHOPIBHi, CTBOPIOIOYM MaTepialii i MPHUCTPOI 3 BIACTUBOCTSMH,
SIKi ChOTOJHI 3Mal0ThCsA (DAHTACTUYHMMHU. bBiOHIYHI CHCTEMH IITYIHOTO
1HTEJIeKTy, WMOBIpPHO, J03BOJATH CTBOPIOBATH MAIIMHHM, II0 HAaBYAIOTHCS
Tak caMo0 e(DeKTUBHO, SIK KUBI ICTOTH.
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Chapter 3

ATRIFICIAL INTELLIGENCE

1. Read and translate the text into Ukrainian, focusing on
terminology

Artificial Intelligence has evolved over decades from speculative visions
to a pervasive technological discipline combining rigorous mathematical
foundations with ambitious engineering challenges. Its origins lie in
seminal mid-20th-century ideas from Alan Turing — who proposed that
machines could simulate any computation that a human mind could —and
the Dartmouth Workshop of 1956, which crystallised a research agenda
around symbolic reasoning and heuristic search. Early pioneers such as
John McCarthy, Marvin Minsky, and Herbert Simon envisaged
machines capable of logical deduction, problem-solving, and even
rudimentary common sense. The initial optimism was tempered by
challenges in scaling symbolic systems, yielding periods of reduced
funding known as Al winters. Yet the field persevered through
methodological diversification and incremental successes.

From the 1980s onward, connectionist paradigms emerged,
revitalising research through neural networks. Researchers such as
Geoffrey Hinton, Yann LeCun, and Yoshua Bengio pioneered techniques
of backpropagation and deep learning that eventually surpassed
symbolic Al in tasks like image recognition and natural language
processing. By the early 2010s convolutional networks dramatically
improved visual classification, and recurrent or transformer-based
architectures enabled machine translation and text generation. Building
on this trajectory, systems like OpenAl’s GPT-3 (2020) and GPT-4
(2023) set benchmarks in language fluency, enabling sophisticated
dialogue, summarisation, and code generation. In 2024-2025, further
progress emerged via domain-specific large models: OpenAIl’s GPT-40
with  multimodal capabilities refining real-time speech-vision
interaction; Google DeepMind’s Gemini Ultra, combining reasoning
modules with efficient fine-tuning; Anthropic’s Claude 3 models that
improved interpretability and safety controls. These innovations reflect
continuous advances in self-supervised learning, reinforcement learning
at scale, and architecture search techniques.
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Central theoretical foundations encompass computational learning
theory, probabilistic inference, optimisation methods, and formal logic.
PAC (Probably Approximately Correct) learning provides bounds on
sample complexity; Bayesian networks facilitate reasoning under
uncertainty; Markov decision processes ground reinforcement learning;
stochastic gradient descent remains the workhorse optimisation method.
More recently, developments in neural architecture search (NAS), meta-
learning (“learning to learn”), and techniques for scaling laws reveal
systematic behaviours as model size increases. Intellectually, core
challenges revolve around balancing sample efficiency, generalisation,
interpretability, and resource consumption. Researchers at institutions
such as MIT, Stanford, ETH Zurich, and DeepMind intensively
investigate these trade-offs, often publishing in venues like NeurlPS,
ICML, AAAI, and ICLR.

Artificial Intelligence encompasses a broad spectrum of methodologies.
Symbolic Al — also termed Good Old-Fashioned Al (GOFAI) — focuses
on rule-based reasoning, logic programming, and expert systems. These
approaches remain relevant in domains requiring transparent decision
processes, such as legal reasoning or formal verification. Statistical Al
relies on probabilistic modelling and classical machine learning:
decision trees, support vector machines, naive Bayes classifiers, and
ensemble methods such as random forests and gradient boosting.
Connectionist Al utilises artificial neural networks—from shallow
multilayer perceptrons to deep architectures, convolutional neural
networks (CNNs), long short-term memory (LSTM) networks, and
transformer models characterised by self-attention mechanisms. Further,
hybrid approaches attempt to integrate symbolic reasoning with neural
representation: neuro-symbolic programming, differentiable logic, and
structured reasoning systems like DeepMind’s NeSy skill.

2. Match terms with their definitions

1. Artificial Neural Network (ANN) | A. A decision-making framework
where outcomes depend only on the
current state, possible actions,
transition probabilities, and
rewards.
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2. Reinforcement Learning (RL)

B. A class of machine learning
models that learn from labelled data
to predict outcomes.

3. Natural
Processing (NLP)

Language

C. A cognitive architecture based
on nodes (neurons) and weighted
connections, inspired by the human
brain.

4. Symbolic Al

D. The phenomenon where a model
learns the training data too
specifically, performing poorly on
new data.

5. Supervised Learning

E. Machine learning that improves
performance through trial-and-error
interactions with an environment
and reward feedback.

6. Overfitting

F. Algorithms and techniques
enabling computers to understand,
interpret, and generate human
language.

7. Explainable Al (XAl)

G. Al based on explicit rules, logic,
and symbolic representations of
knowledge.

8. Markov Decision Process (MDP)

H. A model capable of producing
new data instances that resemble the
training  data, often  using
probabilistic methods.

9. Generative Model

I. The incorporation of transparency
into Al systems so that their
decisions can be understood and
traced.

10. Bias in Al

J. Systematic errors in Al outputs
caused by biased training data or
flawed model design.
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3. Fill in the gaps with appropriate terms from the box. You may
need to change the form of the word. There are more terms than gaps

Symbolic Al, neural networks, interpretability, reinforcement learning,
reward functions, transformer architecture, large language models,
retrieval-augmented generation, computer vision, algorithmic bias, risk-
based regulatory framework, energy-efficient Al, artificial general
intelligence

1. One of the most influential developments in Al in the last decade has

been , which processes sequential data using self-attention
mechanisms.

2. refers to the ability to understand and explain how an
Al system reaches its conclusions.

3. Systems like GPT-4 belong to the category of , Capable
of generating coherent text and answering questions.

4. In , agents learn to optimise actions through interaction
with the environment guided by rewards or penalties.

5. remains a significant concern, as models can reproduce
inequalities present in their training data.

6. The EU’s Al Act introduces a that categorises Al
systems by level of potential harm.

7. The combination of symbolic reasoning and is known as
neuro-symbolic integration.

8. Self-driving cars rely heavily on to process and interpret

visual input from cameras.

9. Models that combine generative capabilities with access to external
databases use the approach known as

10. The long-term goal of creating machlnes with human-level
flexibility across domains is referred to as

4. Translate the following terminological units into English and
learn them by heart

IMTYYHAH 1HTENEKT, MAllMHHE HAaBYAaHHS, IMiIKPITUTIOBAIHE HaBYaHH,
3rOPTKOBa  HEHpOHHa  Mepeka,  TpaHChOpPMEpPHa  apxiTeKTypa,
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QITOPUTMIYHA  YIEPeDKEHICTh, MMAOIp apXiTeKTypH HEHpoOMepexi,
MOJICIIIOBAHHSI TTOCIIJOBHOCTEH, 3JUTTS CEHCOPHHX JAHHWX, IPOTHO3HA
aHaJIITHKA, CTPYKTypa Ha OCHOBI MpaBuJI, APiOHO3EPHHUCTE HANAINTYBAHHS,
MiZIpi3aHHs] MOJeNi,  KBAaHTYBaHHS MapaMmerpiB,  METOA aHCcaMOJIo
MoOJieNieli, TeHepallisl JaHIIora MipKyBaHb, HeHpoMopdHi oOuHClIeHHS,
TuQepeHIiioBaHe mporpaMyBaHHs, BOy/I0BaHe TPECTaBIICHHSI, MiJCHUIeHa
reHepailis 3a JIONIOMOTOK  MOIIYKY, MacIiTabHi 3aKOHOMIipHOCTI,
€BPHUCTHUYHHI TOLIYK, MEpEKa yBaru, aJlrOPUTM BUOIPKH.

5. Translate the following sentences into Ukrainian paying attention
to terminological combinations

1. Modern large language models demonstrate remarkable
generalisation capabilities, but their value alignment with human ethics
remains a challenge.

2. The integration of reinforcement learning from human feedback
significantly improved the interpretability of conversational Al systems.

3. Researchers are exploring neuromorphic computing to reduce
latency and energy consumption in large-scale deep learning applications.

4. Retrieval-augmented generation allows Al models to access
external knowledge bases for more accurate and context-aware answers.

5. The transformer architecture revolutionised sequence modelling
by introducing self-attention mechanisms that capture long-range
dependencies.

6. Addressing algorithmic bias requires diverse training datasets and
robust fairness-aware algorithms.

7. Simulation-based training enables autonomous vehicles to improve
decision-making without real-world safety risks.

8. Neuro-symbolic integration combines rule-based reasoning with
neural networks for more reliable Al decision-making.

9. The EU’s risk-based regulatory framework mandates higher
transparency for high-risk Al systems.

10. Chain-of-thought reasoning improves problem-solving by making
intermediate steps explicit in model outputs.
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11. Scaling laws help predict the performance of Al systems as model
size and dataset volume increase.

12. Energy-efficient training techniques, such as model pruning and
guantisation, are essential for sustainable Al development.

13. Computer vision systems rely on convolutional neural networks
to interpret complex visual patterns.

14. The development of spatio-temporal models has advanced AI’s
ability to analyse both spatial and time-dependent data.

15. Al safety research increasingly focuses on alignment strategies to
prevent harmful or unintended behaviour in artificial general intelligence.

6. Translate the following sentences into English paying attention to
terminological combinations

1. Po3BUTOK airopuTMiB aBTOMATHYHOI'O PO3Mi3HABAHHA 00pa3iB
CIpHUsE€ 3HAYHOMY IMpOTpecy B MEOWIMHI, 30KpeMa y MAiarHOCTHII 3a
JIOTIOMOT'OF0 MEJIMIHUX 300paKeHb.

2. OHUM 13 KITIOYOBUX HAIPSAMIB € BJIOCKOHAJICHHS METOJIIB 0OPOOKH
NPUPOAHOI MOBHM [UIs OiJBII TOYHOTO PO3YMIHHS KOHTEKCTY B
0araTOMOBHHUX CUCTEMaX.

3. BukopucranHsS reHepaTuBHHUX 3MarajabHux wmepe:xk (GAN) mae
3MOTY CTBOPIOBaTM BHCOKOSAKICHI CHHTETHMYHI [JaHi Uil TPEHYBaHHS
MoJieneit 6e3 moTpedu y BEMKIX Ha0opax peaibHUX JaHUX.

4. CucremMH Ha OCHOBI IUTYYHHX HEHPOHHUX Mepe:K €(PEeKTUBHO
CIPaBJISIOTECS 3 3ajauaMu kiacugikamii Ta perpecii B pi3HOMaHITHHX
raiy3six, BiJl piHaHCIB 10 O101HPOPMATHKHL.

5. 3actocyBaHHS MiAKPINJIIOBAJIBLHOIO0 HABYAHHA Y POOOTOTEXHIIi
JIO3BOJISIE PO3POOIIATH AaBTOHOMHI CHCTEMHU, 3/1aTHI aanTyBaTHCSI 10 3MiH Y
HAaBKOJIMIIHEOMY CEPEIOBHIIII.

6. HosicuwoBanmii I crac KpUTHIHO BaXKIMBHUM ISl 3a0€3MEUCHHS
MPO30POCTi 1 TOBIpH KOPHUCTYBadiB y chepax 3 BACOKUMHU CTaBKAMHU, TAKUX
SIK TIPABOOXOPOHHA JiSUTHHICTb.

7. IHTerpailis BeJIMKOMACIITAOHMX MOBHHX MOJEJIed Yy CHCTEMH
HiATPUMKA TPUHHATTS PIlICHh 3HAYHO PO3LIMPIOE 1X (QYHKI[IOHATBHI
MOJKJIMBOCTI.
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8. Po3poOka airoput™mMiB 3 ypaxyBaHHSIM €THYHHX HNPHHUMIIB
IITYYHOT0 {HTEJEeKTY € HEBiJ €MHOI YacTHHOIO BiJIMOBIAILHOTO
BIIPOBAJKCHHS TEXHOJIOTIH.

9. Ilpobnema iHTepmpeTOBaHOCTI Mojesell 3aJHMIIA€ThCS OJHIEID 3
TOJOBHUX TEpEIIKo/l Ha NUIAXYy A0 Iupokoro 3actocyBanus LI y
KIINHIYHAX JTOCIIIHKEHHIX.

10. OOpodka OaraToBMMIpHMX JTAaHHUX BHMara€ 3acTOCYBaHHS
Cremniagi30BaHNX METO/IB 3HUKEHHS PO3MIPHOCTI Ta KiacTepHu3aii.

11. BukopuctanHs MeTOAIB aHCaMOJII0 MOJIeJIel JTO3BOJISIE i IBUIIIATH
TOYHICTh TPOTHO3IB 32 pPaxyHOK KOMOIHYBaHHS pe3yJbTaTiB KiIbKOX
AITOPUTMIB.

12. Po3poOka amanTuBHMX cucTeM Ha ocHoBi LI cnpsMoBana Ha
MepCOHANI3AII0 HAaBYaHHS Ta IMJIBUIICHHS e()EeKTUBHOCTI OCBITHIX
MPOIIECIB.

13. BipoBamkeHHsT HelipoMepe:keBUX Mojeaeii y chepi pinancoBoro
MPOTHO3YBaHHS JIONIOMara€ MpPOTHO3yBaTH PH3UKUM Ta ONTUMIi3yBaTh
IHBECTHIIIIHI CTpaTerii.

14. IIpo6saeMn MacIITAG0BAHOCTI TA MPOAYKTUBHOCTI 3aJIUIIAIOTHCS
KPUTUYHUMH TIpA poOOTi 3 BeJMKAMH oOcsramu MaHWX y cydacHux Al-
cucTemax.

15. TomupeHHs: WITYYHOT0 iHTEJEKTY B inaycTpii 4.0 BigkprBae HOBI
MOXJIMBOCTI JIJI1 aBTOMATH3allii BHUPOOHMYMX TMIPOIECIB 1 ONMTUMI3alli

pecypcis.

7. Complete the text making appropriate derivatives of the words in
brackets. Translate the text into Ukrainian

Artificial Intelligence in the Age of Ethical Complexity

Artificial Intelligence (Al) has transitioned from a speculative research
concept into a driving force of socio-economic transformation, exerting
profound influence over industry, governance, and human cognition. This
rapid (EXPAND) is underpinned by advances in computational
architecture, algorithmic innovation, and the unprecedented
(ACCESS) to massive datasets. Far from being merely a technological
trend, Al has become a strategic resource whose responsible
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(MANAGE) will determine not only economic competitiveness but also
societal cohesion in the coming decades.

The evolution of Al can be divided into several distinct paradigms:
symbolic reasoning systems, statistical machine learning, and most
recently, deep neural architectures. While symbolic Al emphasised explicit
rules and logical inference, modern deep learning achieves superior

(ACCURATE) in perception and pattern recognition tasks
through data-driven feature extraction. The emergence of transformer-
based architectures has facilitated radical improvements in language
modelling, machine translation, and multimodal (INTEGRATE).
These developments have been reinforced by innovations in reinforcement
learning, enabling adaptive agents to optimise decision-making in dynamic
and partially observable (ENVIRONMENT).

Nevertheless, Al’s transformative capacity is accompanied by
unprecedented ethical and regulatory challenges. Algorithmic bias,
resulting from skewed or incomplete training data, can lead to systemic

(FAIR) and perpetuate discrimination in critical domains such as
recruitment, credit scoring, and law enforcement. Similarly, the opacity of
complex neural networks undermines (ACCOUNTABLE), as
stakeholders are unable to fully comprehend the causal pathways leading to
specific model outputs. This “black box” phenomenon has driven the
emergence of explainable Al methodologies, which aim to enhance
interpretability without compromising predictive (PERFORM).

A further area of concern is the environmental footprint of Al
development. The training of large-scale models demands vast
computational power, resulting in significant energy consumption and

associated carbon (EMIT). Researchers are responding with
strategies for energy-efficient learning, including model compression,
parameter quantisation, and sparsity (OPTIMAL). Such

approaches seek to reconcile the pursuit of computational supremacy with
the imperative of environmental sustainability.

Governance frameworks are evolving to address these multi-faceted
risks. The European Union’s Al Act exemplifies a risk-based
(REGULATE) approach, categorising Al applications according to their
potential for societal harm and prescribing proportional compliance
measures. Meanwhile, transnational bodies such as the OECD and
UNESCO promote global principles of fairness, transparency, and human-
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centric design, reinforcing the notion that Al’s legitimacy depends upon
public trust and democratic oversight.

On the frontier of research lies the pursuit of Artificial General
Intelligence (AGIl)—a hypothetical system possessing cognitive flexibility
comparable to human intellect. While its potential benefits include
scientific breakthroughs and unprecedented productivity gains, the risks
associated with AGI are existential in scope. Misaligned objectives,
unforeseen failure modes, and uncontrolled self- (REPLICATE)
could pose threats beyond conventional safety paradigms. Accordingly,
alignment research, capability control mechanisms, and robust testing
protocols are emerging as prerequisites for AGI’s safe
(DEPLQY).

In conclusion, the trajectory of Al will be shaped by an interplay
between technological innovation and governance foresight. A balanced
approach—combining algorithmic sophistication with ethical vigilance—
will be essential to harness AI’s potential for the benefit of humanity. The
challenge lies not only in achieving technical (EXCEL) but in
embedding principles of justice, transparency, and sustainability into the
very architecture of intelligent systems.

8. Translate the text into Ukrainian identifying lexical and
grammatical transformations

Artificial Intelligence: Innovation, Risk, and Governance

Artificial Intelligence (Al) has emerged as a central driver of
technological transformation in the twenty-first century, influencing sectors
as diverse as healthcare, finance, manufacturing, and national security.
Once a speculative concept confined to academic research, Al now operates
at the core of global economic competitiveness. Its rapid development has
been fuelled by exponential growth in computational power, algorithmic
innovation, and unprecedented access to vast datasets. However, this
technological revolution presents not only opportunities but also profound
ethical, legal, and socio-economic challenges that demand careful
governance.



53

The foundations of modern Al lie in two complementary paradigms:
symbolic Al, which focuses on explicit rules and logical reasoning, and
statistical machine learning, which relies on pattern recognition and data-
driven prediction. In recent years, deep learning — particularly architectures
based on transformers — has revolutionised natural language processing,
computer vision, and multimodal integration. These models excel at
extracting high-dimensional patterns from unstructured data, enabling
applications from real-time translation and image classification to advanced
decision-support systems. Reinforcement learning has further extended
AT’s capabilities, allowing adaptive agents to optimise actions through
interaction with complex, dynamic environments.

Yet, the very features that make Al powerful also create risks.
Algorithmic bias, resulting from imbalanced or unrepresentative training
data, can perpetuate and amplify social inequalities. For example,
predictive policing algorithms have been criticised for reinforcing
discriminatory patterns in law enforcement. In healthcare, biased diagnostic
systems may misclassify conditions for underrepresented patient groups,
undermining trust and potentially causing harm. The challenge of model
interpretability compounds these concerns: many high-performing neural
networks operate as “black boxes,” making it difficult for users or
regulators to understand the basis of their predictions.

The environmental cost of large-scale Al development is another
growing concern. Training cutting-edge models requires vast computational
resources, resulting in significant energy consumption and associated
carbon emissions. As Al adoption accelerates, so does the urgency of
developing energy-efficient architectures and optimised training techniques
such as model compression, quantisation, and transfer learning. Balancing
performance with sustainability will be essential for responsible innovation.

Governments, industry leaders, and civil society organisations are
responding to these challenges with frameworks for Al governance. The
European Union’s Artificial Intelligence Act introduces a risk-based
regulatory framework, categorising Al applications according to their
potential for harm and imposing stricter obligations on high-risk systems.

The framework mandates transparency, accountability, and human
oversight, ensuring that Al aligns with fundamental rights and democratic
values. Meanwhile, transnational bodies such as UNESCO and the OECD
are promoting ethical principles and encouraging global cooperation on
standards, recognising that AI’s impact transcends national borders.
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Looking toward the future, the pursuit of Artificial General Intelligence
(AGI) presents both promise and peril. AGI systems, if realised, would
possess human-level flexibility in reasoning, learning, and problem-solving
across domains. Such systems could accelerate scientific discovery,
optimise global resource management, and address complex challenges
such as climate change. However, the potential risks are equally significant:
misaligned objectives, emergent behaviours beyond human control, and the
possibility of self-replication raise existential safety concerns. As a result,
research into Al alignment — ensuring that intelligent systems act
consistently with human values — is becoming increasingly urgent.

The safe and beneficial deployment of Al will depend on a delicate
balance between innovation and regulation. Technological breakthroughs
must be matched by ethical foresight, interdisciplinary collaboration, and
inclusive dialogue between developers, policymakers, and the public. Al is
not merely a set of algorithms; it is a socio-technical system embedded
within human institutions and cultural contexts. Its trajectory will reflect
the priorities, values, and governance structures of the societies that shape
it.

In conclusion, Artificial Intelligence stands at a pivotal moment in its
development. The coming decade will likely determine whether Al
becomes a force for equitable progress or a catalyst for deepening
inequality and instability. The responsibility lies with all stakeholders —
researchers, engineers, governments, and citizens — to ensure that Al is
developed and deployed in ways that enhance human well-being, respect
individual rights, and protect the planet for future generations.

9. Translate the text into Ukrainian identifying lexical and
grammatical transformations

HITy4ynnii iHTes1eKT y 30epe:keHHi KyJIbTYPHOI CIAAIIUHYU Ta
PO3BHMTKY KpeaTHBHHX IHAYyCTpil

Buxopucranus TexHomoriii mryudoro intenekty (L) y cdepi
KyJAbTYpPHOI CHAAIIMHN Ta KpPEaTWBHUX IHAYCTpi Jemani dacTimie
PO3TISAETHCA HE SK JAPYTOPSJHHHA EKCIIEPUMEHT, a SIK CTpareriuyHui
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HamnpsiM PO3BUTKY CYyCHUIbCTBa. SIKmo 1mie necsatb pokiB Tomy I
ACOIIIIOBABCS TMEPEBAYKHO 3 aBTOMATH3AIIEI0 BUPOOHUIITBA 200 aHAII TUKOIO
BEJMKUX JaHUX, TO CHOTOAHI BiH aKTHBHO IHTETPYETHCS y TMPOLIECH
30epeKeHHs, BITHOBJICHHS Ta MOMyJspU3allii KynbTypHux apredakris. Lle
BKITIOYAE SIK M (PPOBY pecTaBpallito iCTOPUYHUX MaM’ ITOK, TaK 1 CTBOPEHHS
HOBUX MHCTEILKHX TBOPIB y CHIBITpAIli 3 aJITOPUTMAMH.

OnHUM 13 KITFOYOBUX HAMPSIMIB € 3aCTOCYBAaHHS TNIMOMHHOTO HABYAHHS
Uit oriypyBaHHS Ta BiTHOBJICHHS TOIIKOKSHUX a00 (pparMeHTOBaHUX
00’exTiB. HelipoHHI MepeKi, HAaTPEHOBaH1 Ha BEJIMKUX MacUBaXx 300paKeHb
Ta apxiBHUX MarepiamiB, 3JIaTHI PEKOHCTPYIOBATH BTpaueHi Jerai
HACTIHHUX PO3MHCIB, CKYJBITYP a00 CTAPOBUHHUX JOKYMEHTIB 13 BUCOKOIO
TOuHICcTIO. Taki TeXHOMOTIi Bke€ BUKOPUCTOBYIOTHCSI B TIPOBIIHUX MY3esiX
CBITY, 30KpeMa JUIsl BiATBOPEHHS KOJBbOPOBOI TaMH aHTUYHUX CTaTyH, siKa
3HHKJIA MiJ] JTi€to yacy. BomHouwac, mosiBa moiioHUX iHCTPYMEHTIB ITOPYIITYE
MUTaHHSl aBTEHTUYHOCTI: YM € Pe3yJbTaT POOOTH alrOPUTMY YacTHHOIO
OpHriHaNy, YM IIe JHIIe IHTeprpeTalis, 3acHOBaHA Ha CTAaTUCTHUYHHX
MIPUITYIIICHH X ?

[le omuH mepcrnekTuBHUKA HampsiM — 3actocyBanHs LI y Bipryanbhii
Ta JIOMOBHEHIH pPEambHOCTI JJIi CTBOPEHHS IHTEPAKTHBHUX MY3€iB 1
BHCTABOK. 3aBJISIKM IIbOMY BiJIBilyBadi MOXYTh 3aHYPHTHCS B iCTOpUYHE
CEepeNIOBUINE, «IPOTYISATHCS» BYIHMISAMH JABHIX MICT abo crocTepiraTu
PEKOHCTPYKIIIO MOJiH, MmO BiAOyBamucs CTOMITTS TOMY. TyT IITY4HUHA
IHTEJIEeKT BIANIOBia€e HE JMIIE 32 BIiTBOPEHHS BI3yaIbHUX 1
ayJioesIeMeHTiB, a M 3a IHTepaKTHBHY aJallTallil0 CLEHApIilo MiJ IHTepecH
KOHKPETHOI'0 KOPHCTYyBaya.

VY coepi kpearuBHux iHpyctpii LI nenani akruBhime Oepe y4acTb y
CTBOPEHHI MY3WKH, J>KHMBOMNCY, JITepaTypd Ta HaBiTh TeaTpajbHUX
[MOCTAaHOBOK. AJITOPUTMH, HAaBUEHI Ha KOpPIycaxX XYIOXKHIX 1 My3UUYHHUX
TBOpIB, 3[aTHI TEHEpPyBaTH HOBI KOMIIO3HINI, SIKi 3a CTHJIICTHKOIO
HaraiyloTh poOOTH BiJOMUX MHTIIIB. X04a II¢ BiIKPUBAE HOB1 MOXIIMBOCTI
IUIL  eKCTIEPUMEHTIB, BOJHOYAC BHHHKAIOTh CEpHO3HI JTUCKYCii Mpo
aBTOPCHKE MPABO Ta ETHYHICTh BUKOPUCTAHHS UY>KUX TBOPIB [T HABYAHHS
MoJIeNIen.

OcobymBoi yBarm 3aciyroBye BukopucrtanHs Il s anHanizy
KyJAbTYPHUX TPEHIIB 1 MPOTHO3YBaHHS PO3BUTKY TBOPYHX DHUHKIB.
Cucremu O0OpOOKHM TPUPOJHOI MOBH MOXYTh AaHAaNi3yBaTH MiJTbHOHH
TEKCTIB, pEIeH3IM 1 comialbHUX Memia-myOmiKalliid, BHSBJIAIOYM HOBI
Xy[IOKHI HampsiMH Ta 3MiHH B ynojoOaHHsX ayaurtopii. Lle momomarae
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MPOIOCEpaM, BHJABISIM 1 KypaTopaM BHUCTABOK NMPHUMMAaTH OOIPYHTOBaHi
PINIEHHS MO0 IHBECTHIIIH Y TIPOEKTH.

Bonnowac icHyroTh i cepito3Hi pusuku. l[lo-mepie, aBTOMaTH3aIlis
TBOPYUX TMPOIIECIB MOXE TMPU3BECTH JO 3HEIIHEHHS IHIWBIIyalbHOTO
XYJIOKHBOTO BHECKy moauHd. llo-apyre, HaaMipHa KoMepIliasi3ailis
QITOPUTMIYHO 3TEHEPOBAHOTO KOHTEHTY 3/aTHAa 3MEHIIHTH KYJIbTYPHY
PI3HOMAHITHICTh, MiINOPSIKOBYIOYH MHCTEITBO BHUMOTaM alrOPHTMIB
nonynsapHocti. [lo-Tpete, € Hebe3nmeka WiAMIHM I1CTOPUYHOI TIPaBIU
«BlapenaroBaHuMu» BepcisimMu moxii, crBopeHumu LI 3 ypaxyBaHHSM
Cy4YacHHUX yNoao0aHb, a He IOCTOBIPHUX JKEPE.

PerymoBaHHS BUKOpPHCTaHHS IITYYHOTO IHTENEKTY y Wil cdepi crae
HarajgbHUM 3aBJaHHsIM. MixHapojaHi oprasi3aiii, Taki sk FOHECKO, Bxe
MIPaIfOIOTh HaJl PO3POOKOI0 €THYHUX CTaHMAPTIB, SIKi MAIOTh 3a0€3MCUUTH
OasaHc MK TEXHOJOTTYHMMH 1HHOBAIISIMU Ta 30€peXEeHHSIM KYJIbTYpPHOI
aBTeHTHUHOCTI. Cepen KIIOUYOBUX MPUHLMUIIB — MPO30PICTh JITOPUTMIB,
BepHudiKallis Kepes JaHuX 1 000B’I13K0Ba BKa3iBKa Ha CTymiHb ydacti LI
y CTBOPEHHI Y BiIHOBIICHHI TBOPY.

MaiiOytHe Bukopucranus LI y 30epesxeHHi KyIbTYpHOI cCOaIIIMHU Ta
PO3BUTKY KpEaTHMBHUX 1HIYCTPii, IMOBIPHO, BU3HAYATUMETHCS OalaHCOM
MiX TEXHOJOTTYHUMH MOKIIMBOCTSIMU Ta KYJIbTYPHUMH IHHOCTAMU. SIKII0
el OamaHc Oyme IOTPUMAHO, INTYYHHH IHTENEKT 3MOXKE CTaTH He
KOHKYPEHTOM, a TIapTHEpPOM IIIOJMHU Yy CIHOpaBi 30epexeHHs i
MIPUMHO>KEHHSI CBITOBOI'O KYJIbTYPHOI'O HaJOAHHSL.

10. Translate the text and write its summary in the target language
I Ty4yHnii iHTeIeKT: Cy4acHi TeHIeHLil, BUKJIUKH TA MepPcleKTHBU

Mryuynwnii intenext (1) ctaB omHUM 13 HAHAUHAMIYHININX HAMPSMIB
PO3BUTKY Hayku Ta TexHosorii y XXI cromitri. BiH oxomiroe cTBopeHHs
CUCTEM, 3J]aTHUX BHKOHYBaTH 3aBJaHHS, SKI paHIllle BUMaraid y4acTi
JIOAWHU: BiJ pO3Mi3HaBaHHS 00pa3iB i OOpOOKM MPHUPOAHOI MOBH [0
YXBaJICHHS CKJIAJHUX PILIEHb Yy PEXUMI pPEAIbHOrO 4Yacy. 3aBAsKd
PO3BUTKY OOYHMCIIIOBAJILHOI TOTY>KHOCTi, 3POCTaHHIO OOCSTIB JaHWX 1
BIIOCKOHaNeHHI0 anroputMiB, LI moctynoBo iHTerpyerscst y Bci chepu
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JIOACHKOI JISTTBHOCTI — EKOHOMIKY, MEIHIIMHY, TpPaHCIIOpT, OCBITY,
KYJIBTYpY.

CydacHHH IOTYYHHH IHTENEKT 0a3yeThCsi Ha KUTBKOX KITFOYOBHX
TEXHOJNOTIYHUX Tmiaxomax. OmHUM i3 HaWUMONMPEHIMX € MalluHHEe
HaBYAHHS, SKe TMepeadadae 3[aTHICTh CHCTEMH TOKPAllyBaTd BIACHY
NPOYKTUBHICTh HA OCHOBI aHami3y maHMX. MOro migBHa — rIHOMHHE
HABYAHHS — BUKOPHCTOBYE 0araroliapoBi INTY4HI HEHPOHHI Mepexi st
00pOoOKM CKJIQIHUX, 0araTOBUMIpHUX JaHMX, M0 3a0e3nedye BHCOKi
pe3yabTaTé y cepax KOMI FOTEPHOrO 30py Ta aBTOMAaTHYHOI'O MepeKiady.
Oxpemuii HampsiM — HaBYaHHA 3 IMIAKPIMJICHHSIM — TIPYHTYEThCS Ha
MPUHLMIT BUHArOPOAM 3a MPaBWIIbHI Aii, 110 pOOUTH HOro €(eKTUBHUM Y
CTBOPEHHI aBTOHOMHUX POOOTIB i CHCTEM JIsi ONTUMIi3allii MPOIIECiB.

BaxnuBuM IOCSTHEHHSIM OCTAHHIX POKIB CTaa MOsBa BEJIMKUX MOBHUX
moneneit (LLM), siki 3maTHI TeHepyBaTd 3B’sI3HI TEKCTH, BECTH Jiajior,
BIANOBIJaTH Ha 3alUTaHHA Ta HAaBITh BHUKOHYBAaTH IPOrpaMyBaHHS.
IMpuknagamu € GPT-4, Claude 3, Gemini Ultra, mo moexHyoTh
OaraToMoAalbHI MOXKIIMBOCTI Ta JIOCTYH JO 30BHIMHIX 0a3 3HaHb. Ili
CHUCTEMH BIXKEC 3aCTOCOBYIOThCS B Oi3HEC-aHANITHIl, OCBITI, MEIUYHOMY
KOHCYJIbTYBaHHI Ta KPEaTUBHUX THITYCTPIisIX.

Pazom i3 mepeBaramu LIl mpuHocuTh 1 HU3KY BUKIMKIB. [lepmn 3a Bee,
e MUTAaHHS €TUKU Ta Oe3NeKH. AJTOpHUTMIUHA YIEepelKEeHICTh MOXKe
MIPU3BECTH JI0 JUCKPUMIHALIIl, SKIIIO HaBYaJIbHI JIaHI MICTSTh IEPEKOCH a0o
cTepeoTHnu. BiACyTHICTH MPO30poCTi pOOOTH CKIIAHUX MOJEJIEH CTBOPIOE
podieMy IHTEPIPETOBAHOCTI PillleHb, IO OCOOJMBO KPUTUYHO Y cdepi
MEIHIIMHA Ta TpaBocyas. Jenani Oinblie yBaru mpuAlIsiEThCS po3poOIi
MOSICHIOBAaHOr0 MWITYy4yHOro iHTenekty (XAl), skuii 103BONsE BiACTEKUTH
JIOTiKY MPUAHSTTS PillIEHb.

Ile ogaum BukiukoMm € BrmB LI Ha puHOK mpami. ABTOMaTH3aLis
3MaTHA 3aMiHUTH JIesKi mpodecii, BOmHOYAC CTBOPIOIOYM  HOBI
crierfiamizamii, 10 BUMararTh BUIIOro piBHA kBamidikarii. [le morpedye
ajanTarii CUCTeM OCBITH Ta MEPEeIiIrOTOBKH KaJIpiB.

He MokHa irHOpyBaTW W €KOJOTIUHHMN acIieKT: HAaBYAHHS BEIHKHX
Mozeiel morpedye 3HaYHUX OOUYMCIIOBAIBHUX PECYPCIB i, BiIMOBIAHO,
eneprii. 711 3MEHIIEHHS BIUIMBY Ha JOBKULIA PO3POOIAIOTHCS METOAU
eHeproe)eKTUBHOIO HABYAHHS — BiJ| ONTUMI3allii apXiTeKTyp HEWPOHHHUX
MepeX 10 BUKOPUCTAHHS BiTHOBJIIOBAHUX JKEPEIT eHeprii y JaTa-IeHTpax.

Perynsaropna mnomituka y cdepi LI po3BuBaerscs mapanenbHO 3
TeXHoJorisIMU. €Bporneichkuii Coro3 yXBallMB AKT MO IMITYYHUH iHTENEKT,
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SKUM mependavdae  kiacH(iKallilo CHUCTEM 3a pIiBHEM pH3UKY Ta
3aMpoBaKye BHUMOTH J0 TIPO30POCTi, OE3MEeKH Ta KOHTPOIO 3 OOKY
moauau. IlomiOHI migxomu OOTOBOPIOIOTBCA 1 B IHINMX KpaiHax, a
MixHapoaHi opranizamii, taki sk FOHECKO Tta OECP, po3po0usioTsh
yHIBepcaJibHi €THYHI CTaHIapTH.

IMepcnexTrBu 111 0XOmOOTE 1ie OINBII TICHY 1HTETPAIIF0 TEXHOJIOTIH
y TIOBCSKICHHE JKHUTTSA Ta Oi3Hec-mporecd. Y MEIUIMHI 1€ O3Hauae
MEPCOHANI30BaHy IarHOCTHKY Ta JIKyBaHHS, Y TPaHCIOPTI — PO3BHTOK
0e3miyIoTHUX 3aco0iB MepecyBaHHs, y Hayll — MPUCKOPEHHS BiAKPUTTIB
3aBJSKM aBTOMATH30BAHOMY aHaJ3y BEIMKHMX MAacHBiB JaHMX. OnHaK
3poctanHs MoxumBocredl LI morpeOyBarmme mie Ounbinoi yBaru a0
MUTaHb OE3IeKH, ETUKHU Ta KOHTPOJIIO.

OTKe, ITYYHUH THTEIEKT — 1€ HE JIMIIE TEXHOJIOTTYHUN IHCTPYMEHT, a
W CKIQJHWIA COIMIOTEXHIYHUH (EHOMEH, SIKUK BILUTUBAE HAa EKOHOMIiYHI,
IpaBoBi Ta KyJbTYpHI IpomecH. Voro pO3BHUTOK BiJKpHBA€E BEIHUKI
MEPCIIEKTHBHY, aJle BOJAHOYAC BUMAarae 3BaYKEHOTO MiJXOJY, IO MOETHYE
iHHOBalii 3 BianoBimampHicTIO. Came OamaHC MK LUMH acClEeKTaMH
BU3HadathuMe, yn craHe LI pymiem cramoro mporpecy, 4 JpKepesioMm
HOBHX TJI00ATBHUX POOIIEM.
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