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TOPICAL CONCEPTIONS OF THE 
DEVELOPMENT OF INFORMATION SOCIETY 
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OF NBIC-CONVERGENCE 

АКТУАЛЬНІ КОНЦЕПЦІЇ РОЗБУДОВИ 
ІНФОРМАЦІЙНОГО СУСПІЛЬСТВА  

В УМОВАХ NBIC-КОНВЕРГЕНЦІЇ 

  
Urgency of the research. The need for studying the 

problems and current trends in the field of integration of 
scientific achievements of the present in the context of its 
influence on the social paradigm is caused by the require-
ments and challenges of the next stage of civilization devel-
opment - the information society. 

Target setting. It is expedient to update the directions of 
the development of the information society and formulate its 
main concepts on the basis of the analysis of the achieve-
ments of world science. 

Actual scientific researches and issues analysis. The 
scientific works of such scholars as I. Rodzin, S. Titarenko, 
M. Anissimov, J. Schummer, K. Borner, M. Rocco, V. Bain-
bridge and others are devoted to questions of the actual 
technological, social and economic aspects of the infor-
mation society. 

Uninvestigated parts of general matters defining. 
The scientists have not yet sufficiently developed the issues 
of developing and implementing the achievements of the 
newest world-building technologies in their synergy and 
interacting within the framework of the NBIC-convergence. 

The research objective. The article aims to analyze 
and develop proposals for the actual concepts of building an 
information society in the context of NBIC-convergence. 

The statement of basic materials. The article defines 
the main components of NBIC-convergence and the results 
of their interdependent development, which form the latest 
technological basis of the information society. It is substanti-
ated the necessity of development of cognitive technologies 
in the socio-economic sphere in their synergy with infor-
mation technologies. It is offered hypothetical directions of 
development of society in the post-informational era. 

Conclusions. NBIC-convergence as the natural process 
of science towards the synergistic interaction and interdisci-
plinary scientific approaches creates the foundation for the 
transition to a new state of human capabilities through radi-
cal technological transformation. 

 

Актуальність теми дослідження. Потреба у вив-
ченні проблематики та сучасних тенденцій у сфері інте-
грації наукових досягнень сьогодення в контексті її впли-
ву на суспільну парадигму спричинена вимогами та 
викликами наступного етапу цивілізаційного розвитку – 
інформаційного суспільства. 

Постановка проблеми. Доцільним є актуалізація 
напрямів розвитку інформаційного суспільства та фор-
мування його основних концепцій на основі аналізу здо-
бутків світової науки. 

Аналіз останніх досліджень і публікацій. Наукові 
праці таких вчених, як І. Родзін, С. Тітаренко, М. 
Аніссімов, Й. Шуммер, К. Бьорнер, М. Роко, У. Бейнбридж 
та інших присвячені питанням актуальних техно-
логічних, соціальних та економічних аспектів інфор-
маційно госуспільства. 

Виділення недосліджених частин загальної про-
блеми. Науковцями ще недостатньо опрацьовані питан-
ня розроблення та впровадження досягнень новітніх 
світобудівних технологій у їх синергії та взаємовпливі в 
рамках NBIC-конвергенції. 

Постановка завдання. Метою статті є аналіз та 
розроблення пропозицій щодо актуальних концепцій 
розбудови інформаційного суспільства в умовах NBIC-
конвергенції. 

Виклад основного матеріалу. У статті визначено 
основні складові  NBIC-конвергенції та результати їх 
взаємозалежного розвитку, які формують новітню тех-
нологічну основу інформаційного суспільства. Обґрунто-
вано необхідність розвитку когнітивних технологій в 
соціально-економічній сфері в їх синергії з інформаційними 
технологіями. Запропоновано гіпотетичні напрями ро-
звитку суспільства в постінформаційну епоху. 

Висновки. NBIC-конвергенція як закономірний процес 
розвитку науки в напрямку синергетичної взаємодії та 
міждисциплінарнихнаукових підходів створює фундамент 
для переходу у якісно новий стан людських можливостей 
шляхом радикальної технологічної перебудови. 
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Urgency of the research. If we rephrase the well-known mythology that the Earth stands on four 

pillars, then one of them, of course, is a science and in its current development, the Cybernetics plays 
a leading role as the fundamental science of the complex systems managing that has a global goal, a 
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mandatory inverse and generates the need to use the technology. The laws of the Cybernetics laid the 

foundation of the society that changes qualitatively under the influence of the science development, 
the achievements of information revolutions and the movement from simple to complex systems. As a 
science, the Cybernetics consists of a plurality of aspects that covers the processes of forming and 

development of all possible types of economic, political, social and spiritual activities. It focuses on the 
study and solving of complex problems, the interconnection of management and information systems 

in the technology, living nature and society, the creation of an artificial intelligence, the development of 
nano-, bio-, info- and sociotechnologies. 

Target setting.Accelerating the pace of scientific and technological progress and the emergence 

of new advances in information revolutions require the revision of existing approaches to determine 
the fundamental principles of future society. New interdisciplinary sciences can bring more under-

standing to the vision of the current social and economic processes. 
Actual scientific researches and issues analysis.Many scientists and researchers deal with the 

problems of forming and developing the information society, studying the issues of scientific influence 
on these processes. Among them: I. Rodzin, S. Titarenko, M. Anissimov, J. Schummer, K. Bjorner, M. 
Rocco, V. Bainbridge and others.  

Uninvestigated parts of general matters defining.To date, such direction of society development 

as the development and implementation of the achievements of the newest world-building technolo-

gies - technologies of NBIC-convergence, remains practically unexplored. 
The research objective. The purpose of this article is to analyze and elaborate proposals for actu-

al concepts of forming an information society in the context of NBIC-convergence. 
The statement of basic materials. Under the conditions of the turbulent environment and con-

stant information changes and the results of the scientific and technological progress, there are whole 

wave of discoveries that are superimposed on each other in time. As practice shows, almost all the 
laws of the Universe have been already discovered. For the science development, actual knowledge is 

not only from a certain science. Everything takes place at the intersection of sciences, where medicine 
and biology occupy the dominant place. Thus, in the early 80's of the last century, one-by-one scien-

tific and technological revolutions took place in the information and communication technologies, and 
in recent years there were marked changes in the field of the nanotechnology and cognitive sciences. 
In fact, all these events are very interconnected and affect one another. This phenomenon was widely 

studied in the scientific community, and in 2002, its researchers, M. Rocco and W. Bainbridge, report-
ed about their achievements at the World Technology Assessment Center (WTEC) [1], revealing its 

peculiarities, focusing on the meaning for the world civilization development, and also giving the name 
- NBIC-convergence. 

Taking into consideration the doctrine of the changes in Kondratiev's waves and the forming of the 

technological processes, NBIC-convergence can be interpreted as a hypothetical core of the sixth 
technological structure, which is based on the unification and synergistic enhancement of the 

achievements of nano-, bio-, info- and cogno-technologies, which results in merging these technolo-
gies into a single scientific technological area of knowledge [2]. 

NBIC-convergence is at an early stage of development. However, it is expected to create an artifi-
cial intelligence, cyborgs (a biological organism consisting of mechanical or electronic components, a 
machine-human hybrid), iBodi (an immortal body, non-protein, built on new principles for the transfer 

of human personality to it), biocomputers, any materials with predefined or predictable properties, etc.  
It is known that the development of an information society takes place by moving from the post-

industrial phase to innovation and knowledge-oriented. Knowledge is also a driving force in the society 
development, all types of economic and socio-technical activities, a human as a whole. Practice 

shows that under the present living conditions, the individual and social development of a person is 
based on the achievement of technical and technological capabilities of NBIC-convergence, which can 
be visualized, based on the analysis of the information borrowed from different sources of the citation 

and the cluster analysis in the form of a scheme that most fully reveals its essence (Fig. 1) [2]. 
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Fig. 1. Cognitive map of intersection of the latest technologies  
Source: Formed by the author on the basis of [3] 

 
Today, a person is surrounded by a huge amount of knowledge and information that is neither pos-

sible nor necessary to be kept in the memory. So, it's important to be able to accumulate and use it at 
the right time and in the right place. Therefore, the most advanced are information and communication 
technologies, which are used as a tool for the accumulation, processing of the information and 

knowledge, as well as the development of other technologies through the possibility of computer simu-
lation of various processes. 

As can be seen in Fig. 1, all technologies are developing interdependently. So, after the introduc-
tion of procedures for the use of information and communication technologies, there is the emergence 

of a biotechnological revolution that gradually integrates one into another. The result of such integra-
tion is the accounting biology, which includes bioinformatics, system biology, and so on. All of this is 
aimed at modeling of living organisms. The integration of the information and biotechnologies gradual-

ly becomes a sphere of nanotechnological operations and further development of the cognitive sci-
ence. In general, these processes are multilateral and of a fundamental nature. For example, as a re-

sult of the integration and synergy of the information, cognitive, biological and nanoscientific opera-
tions, one can now observe the rapid development of the concept and material realization of artificial 
intelligence, for example, the robot-hyoid Sofia, created by the Hong Kong company Hanson Robotics 

in 2015, which has an artificial intelligence, can display a certain list of human emotions, recognize the 
language and face, maintain a conversation with people and constantly improve both hardware and 
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software. Creating such a prototype is undoubtedly a breakthrough in the development of future op-

portunities for the society [4]. 
The expanding possibilities and prospects for the mutual integration of the nanoscience and cogni-

tive technologies have two-ways, that is the direct and feedback influence on obtaining new 

knowledge, development of the latest models and obtaining innovative scientific results [5]. So, on the 
one hand, there is the possibility of a more detailed and in-depth study of the human brain and its ca-

pabilities and, as a consequence, the emergence of cyborgs, biocomputers and other types of an arti-
ficial intelligence, as has been discussed above [6]. On the other hand, the reciprocal influence of the 

information on the cognitive technology allows the programs system to develop additional qualities 
that extend the human mental processes. Taking into account all human intellectual potential, it is im-
possible to reject the existence of certain restrictions that cause uneven the social development and 

the presence of unresolved problems of the universal nature - wars, incurable physiological and psy-
chological illnesses, the social inequality and injustice. Such restrictions by their nature are cognitive, 

which arise as a result of the uniqueness and originality of the mind of the each individual, but do not 
allow the human civilization to act in a coherent way as a computer system. Currently, the direct and 
highly effective interaction of the computer system and the person is in a constant development and is 

still not publicly available. Therefore, on the edge of information and cognitive technologies, tools are 
developed to overcome the "gaps of misunderstanding" between a person and a computer - natural 

language interfaces, image and speech recognition systems, cognitive graphics, etc. To solve the 
problem of cognitive limitations between people for their effective socio-economic activity and pro-

gressive development, cognitive control technologies, cognitive modeling methodology, cognitive 
analysis of socio-economic systems and objects are formed. 

The proliferation of cognitive technologies creates new knowledge and capabilities of man and ma-

chines, which also promotes the society to newer technological ways. Scientific and technological rev-
olutions give impetus to the transition of the society from the outdated technological processes to the 

newest, which penetrate into all spheres of the public life, radically changing socio-economic relations 
towards progress. However, the emergence of new ways would be impossible without the foundation 

of the basic technologies, which are the core of the first, second, third and fourth modes. At the pre-
sent stage of social development, the advanced technological way is the fifth, which marked the transi-
tion of the industrial to information society based on the use of information and communication tech-

nologies (computer technology, software, network technologies). In the future, one can observe the 
formation of the core of the sixth technological way - advanced technologies for the integration of the 

achievements of the world knowledge in the field of the nanobiology, psychophysiology, cognitive sci-
ence, medicine, biology, physical chemistry, etc. [7]. 

The analysis of these trends of the mutual integration of the knowledge, sciences, technological 

support allows us to assert that the merger of NBIC-convergence into a single scientific and techno-
logical branch of knowledge with the advent of more sophisticated systems of knowledge, scientific 

discoveries, a life, reason, and man [8]. 
The development of NBIC-technologies is the beginning of a new phase of a human evolution.  

As soon as a science finally reveals the possibilities of the brain, then the stage of a change of the 
bodily flesh, the possibilities of self-preservation and self-development of a person, the continuation of 
the family, qualitative changes in the economy and social development of mankind will begin. [9]. Hy-

pothetically, the next stage in the development of a person as a species on the basis of NBIC-
convergence may be the emergence of "intellectoid" (from the words "android" and "intelligence") - 

biologically flawless, artificially created membranes with their consciousnesses transferred to them 
without cognitive limitations and differences/ 

In the place of the information stages of the economic and social development, an epoch, based on 
the concept of the formation of post-informational technologies, based on the use of resources of con-
sciousness, which is called psychonetics and further nanopsychonetics, will come. That is, in replacing 

the long and slow processes of an accumulation of favorable changes, the engineering process of de-
fining tasks and their solutions will come. Already today we can observe genetically modified plants, 

animals and food products, artificially created biosystems in medicine, transplants of human organs, 
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artificial mechanisms, biocomputers, etc. [10]. And, obviously, the traditional terms, categories and 

images that have been formed by the human culture in the conditions of limited material and intellec-
tual resources will deviate from the background of the future biosystems that will more closely meet 
the needs of a mankind. The human civilization must now assess all the risks of such a powerful sci-

entific knowledge - the result of the NBIC-convergence, deprived of the inherent qualities and princi-
ples of ethics, humanity, conservation of nature and resources for future generations. 

Conclusions.Nano-, bio-, info-, cognotechnologies do not develop independently, they are strongly 

influenced by each other, interconnected, which is manifested, for example, at the level of high-tech 

convergence processes and the synergy of these scientific knowledge. The convergence creates the 
basis for the transition to a qualitatively new state of human opportunities through the radical techno-
logical adjustment. With the development of NBIC-technologies, the boundaries between living and 

non-living, thinking and programmed systems, concepts about life itself and death disappear. It is also 
a programmed system, concepts about life itself and death. It can also lead to the implementation of 

the "digital immortality" scenario, the restoration of living beings with the help of information about 
them, which will be stored on personal carriers of knowledge. By the way, this is the basis of the cy-
bernetics and those events in human life and the society development that are taking place today.  
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