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Abstract. The article presents methodological recommendations for
managing the innovative development of complex socio-economic systems
in the context of movement towards the information society, the formation
and development of problem-oriented information and communication
social spaces, the formation of specialized virtual innovation clusters, the
organization of effective interaction between government bodies and local
self-government, economic entities, their associations, other organizations
and citizens having common interests and a common goal. The proposed
methodological recommendations and model of innovative development
can, with account of specific features, be effectively applied in various
sectors of the national economy. Using the research results in practice will
contribute to solving the problem of innovative modernization of the
country, adapting authorities, organizations and citizens to the conditions
of the global information society, increasing the functioning and
competitiveness of complex socio-economic systems, improving quality
and increasing the volume of socially significant products. An intelligent
control system is proposed and a technology for managing the innovative
development of complex socio-economic systems is developed.

1 Introduction

A prerequisite for sustainable progressive socio-economic development of the country
ensuring its competitiveness is the innovative development of all sectors of the economy,
individual economic entities and their associations as a way of their existence through a
targeted change in their quality condition as a result of innovative activity in the face of
changing environmental factors and/or changing their internal properties. For all complex
socio-economic systems (SES), the main new environmental factor is the formation of a
global information society. The fundamental condition for the well-being of every person,
every organization and every state in the information society is knowledge gained through
unhindered access to information and the ability to work with it. There is a transition from
"informatization of management” to "informatization of life" [1, 2]. On the basis of the
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global computer network Internet, problem-oriented information and communication social
spaces (ICS) arise and develop, and Internet communities are formed on the basis of
common goals and values. The denial of socio-economic systems to seize the opportunities
provided by the information society leads them to stagnation and degradation.

The key problem of socio-economic development of Russia in modern conditions is the
low competitiveness of almost all major sectors of the economy. To a large extent, this is
derived by the fact that public control and administration authorities, organizations and
citizens are not fully and effectively using the opportunities provided by the information
society.

There are still very few works devoted to the search for opportunities that open up for
citizens and organizations in the information society, the study of the phenomenon of
problem-oriented information and communication social spaces, the organization of
educational, economic and other activities in ICS [3, 4].

Thus, the logic of scientific research determines the relevance of developing theoretical,
methodological and practical approaches to managing the innovative development of
complex socio-economic systems in the information society, as well as methodological
recommendations for managing the formation and development of problem-oriented
information and communication social spaces [5, 6, 7].

The working hypothesis of the study consists of the following assumptions:

— in the information society, new opportunities are opening up for improving the
management of innovative development of complex socio-economic systems associated
with the formation of Internet-based problem-oriented information and communication
social spaces, the formation of specialized virtual innovation clusters in ICS [8, 9, 10];

— the key system-forming elements of the ICS innovation infrastructure should be
problem-oriented information and analytical Internet portals [11, 12. 13];

— the methodology for managing the innovative development of complex socio-
economic systems in the information society should involve the use of intelligent
management technologies, including or based on the theory of functional systems of P. K.
Anokhin.

The purpose and objectives of the study. The aim of the study is to develop
theoretical, methodological and practical approaches to managing the innovative
development of complex socio-economic systems in the information society, focused on the
most complete realization of the opportunities that open up for citizens and organizations in
connection with the development of information and communication technologies, as well
as methodological recommendations on management of the formation and development of
problem-oriented information and communication social spaces.

To achieve the goal of the study, it was necessary to solve the following main
problems:

— to study the features of innovative development of complex socio-economic systems
in the information society, including educational systems [14, 15, 16];

— to justify the need to introduce the concept of “problem-oriented information and
communication space” into the scientific circulation as a form of relations existing in the
process of economic and other activities by economic entities using advanced information
and communication technologies, to reveal the essence of ICS, to study the conditions for
its formation and development, unleash its innovative potential;

— to develop the concept of a problem-oriented information and analytical Internet
portal as a key system-forming element of the ICS innovation infrastructure;

— to develop a common approach to assessing the social and economic efficiency of
investing in the formation and development of ICS;

— to summarize, systematize and develop the methodological base for modeling
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innovative development of SES [17];

— to develop the concept of an intelligent SES innovation development management
system in the information society;

— to develop a schematic diagram of an intellectual system for managing innovative
development in the information society;

The scientific novelty of the study consists in the formation of a methodology for
managing the innovative development of complex socio-economic systems in the
information society, as well as in the development of a concept of an intellectual system for
managing the innovative development of complex socio-economic systems in the
information society and methodological recommendations for managing the formation and
development of problem-oriented information and communication social spaces.

The practical relevance of the study. Developed guidelines for managing the
innovative development of complex socio-economic systems in the context of Russia's
movement towards the information society, the formation and development of problem-
oriented information and communication social spaces, the formation of specialized virtual
innovation clusters in ICS, and the organization of effective interaction between
government bodies and local self-government, business entities, their associations, other
organizations and citizens having common other interests and goals, can, taking into
account specific features, be effectively applied in various sectors of the economy. The
practical use of the results of the research will contribute to solving the problem of
innovative modernization of Russia, adapting government bodies, organizations and
citizens to the conditions of the global information society, increasing the functioning and
competitiveness of complex socio-economic systems, improving the quality and increasing
the volume of socially significant products.

2 Metods

The leading trend in the global civilization process today is the formation of a global
information society, characterized by a high level of development of information and
telecommunication technologies and their intensive use by citizens, business and public
authorities, the growing role of information and knowledge in society, an increase in the
share of information and communication infrastructure , information products and services
in gross domestic product, the formation of global information and communication area,
improving the efficiency of information interaction of people, the expansion of
opportunities for the most complete satisfaction of their social and personal needs for
information products and services [18].

The solution of the "crucial for the country" task formulated in the preamble of the
"Strategy for the Development of the Information Society in the Russian Federation" to
realize the existing cultural, educational, scientific and technological potential of the
country and ensure the Russian Federation a worthy place among the leaders of the global
information society" in the medium term requires joint focused efforts of state authorities,
business and civil society, the transition from "informatization of management" to
"informatization of life" [19]. The goal of information society formation and development
in the Russian Federation is to improve the quality of life of citizens, ensure the
competitiveness of the country, develop the economic, socio-political, cultural and spiritual
spheres of society, improve the public administration system based on the use of
information and telecommunication technologies. Fundamentally new social technologies
should be created as a set of methods and means of solving social problems aimed at
creating the living conditions and development of society, social relations, social structure
in order to meet human needs, create conditions for the realization of its abilities and
interests. Information openness of state and municipal structures, facilitating citizens access
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to documents and materials directly affecting their rights and legitimate interests, providing
them with complete and accurate information about the planned and actual results of
activities of state authorities and local self-government bodies contribute to the
development of a dialogue between the state and society, strengthening public control of
power.

The global computer communication system is built on the basis of the global Internet.
The Internet offers humanity a new quality of life based on the integration and active use of
information resources. The mission of the Internet is to create favorable conditions for open
communication of each with each other and each with all. In the global information society,
progressive socio-economic development and competitiveness of individual states are
ensured, first of all, by the presence of a developed “knowledge generation” environment
based on a significant sector of fundamental research combined with an effective education
system, a developed national innovation system, and a holistic state policy in innovation
sphere and effective regulatory support of innovation.

To model the innovative development of SES, it is proposed to use systemic economic
and mathematical models of the Germeier type, models of the theory of active systems and
models of the theory of self-organization - synergetics [20].

As Russia moved to the market, Germeyer-type models deserve special attention today.
In Germeier systems, there are no subordination relations: in market conditions, economic
relations between all business entities, regardless of their organizational and legal form and
form of ownership of their property, are based on the principles of equality, autonomy of
will and property independence of their participants.

Where there are relationships of subordination, complex socio-economic systems and
their subsystems can be considered as active systems. In active systems, one or more
controlled active elements can purposefully choose their state, guided by personal interests
and preferences. It is assumed that the active elements choose those states that are the best
from the point of view of their interests for given control actions exerted on them by the
governing body. The control actions of the governing body, in turn, depend on the state of
the controlled entities. The activity of controlled subjects is also manifested in their ability
to predict the behavior of the governing body - its reaction to a change in their state.

For a qualitative analysis of the processes of innovative development of SES, it is
advisable to use the methods and tools of the theory of self-organization - synergetics.
When conducting a qualitative analysis, the main emphasis is on determining the
characteristic features of the entire process under study as a whole and on predicting its
further development.

From the point of view of the theory of self-organization, ICS is a virtual platform on
which some value factors related to the problem orientation of this ICS are exchanged for
others. With the emergence and development of metabolic processes in ICS, a social
community of social relations actors acting in the same problem space arises and develops,
their value orientation is determined, and ways of their communication via the Internet are
improved.

3 Discussion and results

Building an intellectual management system for innovative development of SES involves
the implementation of a synthesis mechanism for the management goal, a dynamic expert
system, methods of self-organization, decision-making and forecasting, united within the
framework of functional structure of P. K. Anokhin (fig. 1).

The above-considered models of innovative development of SES, which are equations
with a rigidly defined structure, under constantly changing conditions of the functioning
environment and the system’s own state, often become inadequate. In this regard, it is
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proposed to build predictive models, including the dominant (determining) parameters of
systems, by the method of self-organization. Self-organizing models can be built in the
process of functioning of the system. The adequacy of self-organizing models is determined
by the minimum ensemble of selection criteria.

SYNTHESIS OF
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Fig. 1. Schematic diagram of the intellectual system for managing the innovative development of a
complex socio-economic system

For forecasting in the intelligent innovation management system SES, for example, the
following self-organizing model can be used:

p(x) = Xity aip (fix), @
where n — the number of basis functions in the model, u;— basis functions from a
parameterized set F, = {ajyj(fjx)lj = 1,m|}(each basis function is associated with a
vector of parameters (a;, f;)T, where a — amplitude, f — frequency).

The action acceptor extrapolates the studied parameters of the innovative development
of the system and compares the extrapolation result with the received data. The acceptor
uses self-organizing forecasting models constructed according to a method involving the
combination of statistical and expert information. Information on the correspondence of the
results of action and forecast is transmitted to the expert system and to the target synthesis
system. If the result of the action corresponds to the forecast, the management goal is
recognized as achieved, the selected management is considered correct, if not, a new expert
assessment is made, a new decision is made and a new control effect is implemented. And
when essentially it is impossible to achieve compliance, a new goal is synthesized.

In the conditions of the information society, the intellectual system for managing the
innovative development of any complex socio-economic system can be built on the basis of
the corresponding problem-oriented Internet portal (fig. 2).
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Fig. 2. The structure of the intellectual system for managing the innovative development of a complex
socio-economic system based on a problem-oriented Internet portal

4 Conclusion

Thus, the created portal in the innovation development management system will be able to
perform the following functions:
— collection, accumulation and storage of information about the state of the environment
and the state of the system;
— synthesis of management goals based on active assessment of information about the
state of the environment and the system’s own state, as well as the prediction of these states
in the presence of motivation and special knowledge;
— formation and development of a knowledge base relating to the most diverse aspects of
the activity corresponding to the problem orientation of the portal;
— development of the assessment necessary for making a decision, as well as a forecast for
the acceptor of action;
— decision making;
— verification by the acceptor of the action of the correspondence of the result of the
action (when implementing the selected control) to the forecast.

Since the structure of the self-organizing model is not known in advance, we can take an
equation with a rigidly defined structure as an a priori model, and use the self-organizing
model to obtain a forecast.
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