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In recent decades the Russian philosophy of science has recognized three stages in the development of science (classical, non-classical, and post-non-classical), which were proposed by V.S. Stepin. If we ignore these changes, we risk losing the sight of basic shifts in the sciences of control and in the evolution of cybernetics. The revision of the general world scientific views was followed by changes in the standard structures of research, and also the philosophical foundations of science. Each of the three science development stages are associated with the dominance of one of three types of scientific rationality -- classical, non-classical and post-non-classical rationality. It is significant to note that the scientific rationalities are not alternative ones. Every subsequent rationality has its own specifics but includes also the previous types of rationality. Post-non-classical scientific rationality integrates all three types of scientific rationality.

Classical scientific rationality, focusing attention on the object, seeks to reduce the research to a theoretical explanation and a description of everything that concerns the subject, means and activity operations. Such elimination is considered to be a necessary condition of acquiring objective and true knowledge of the world. The traditional idea of control was born in the context of classical science, and it was restricted to a "subject – object" paradigm. First-order cybernetics is "cybernetics of observed systems". To model control processes various approaches were used: functional, function-structural, axiomatic, informational, operations research, classical game theory, etc. Within this "subject – object" paradigm the main mechanisms of control are negative and positive feedbacks. The philosophical foundations of the first-order cybernetics were mainly formed within positivism. Reflexive activity has been limited to the framework of an activity approach. The dominant ethical representations have been determined as target ethics. 
The non-classical type of scientific rationality takes into consideration interactions between knowledge about object and character of means and operations of activity. But interactions between scientific and social values and the purposes of inquiry remain outside of a scientific reflexion, though implicitly they determine the nature of knowledge: what exactly and in what way we single out and grasp something in the world. The results of scientific research are influenced by comprehending the correlation among the explained characteristics of objects and the features of means and scientific activity operations. The problem "means determine object" was in the centre of attention. In such relationships the researcher becomes the only person in the system of reflexive relations. This research has created the basis for a transition from a paradigm of "subject – object" to a paradigm of "subject – subject". An increase in the role of the subject leads to the need of a revision of the activity approach domination. In our opinion, adequate to the specifics of a non-classical scientific rationality was the subject-activity approach (S.L. Rubenstein). While the basis of the classical scientific rationality is activity in action, non-classical rationality along with it includes other forms of activity, in particular, communicative and reflexive activity. Focusing on activity of the controlled object predetermined the development of second-order cybernetics – "cybernetics of observing systems" (H. von Foerster). The philosophical foundations of second-order cybernetics were formed generally within philosophical constructivism. At the same time the role of reflexive activity has sharply increased. Communicative reflexive activity (V. Lefebvre, S. Umpleby, K. Müller) becomes the leading concern. An interdisciplinary approach becomes the basic scientific approach. The transition in control from a "subject – object" paradigm to a "subject – subject" paradigm has led to the formation of new types of control: reflexive control, information control, control of active systems. The emphasis on communicative ethics has become an integral part of the research (V. Lefebvre).

The post-non-classical type of scientific rationality broadens the field of the reflexion on scientific activity. It takes into consideration the correlation of the acquired knowledge about an object not only with the features of activity means and operations but also with valuable and target structures. At the same time the connection of inner-scientific goals with extra-scientific ones, social values and aims is explicated. Moreover, the problem of their correlation with the comprehension of valuable and target orientations of the scientific activities subject is also solved. The paradigm "subject – self-developing reflexive-active system (environment)" (V. Lepskiy) becomes a key paradigm of control and cybernetics. It is important to note that the environment is considered to be the meta-subject. As a result the paradigm can be presented as "subject – meta-subject". In self-developing reflexive-active environments new opportunities for convergence of natural and artificial intelligence emerge. This paradigm can be applied for the organization of active knowledge, for reflexive mechanisms of management of complexity, etc. Formation of this paradigm is inseparably linked with formation of the subject focused approach (V. Lepskiy). It is important to note that the radicalism of philosophical constructivism becomes "softer". The influence of communicative processes on restricting the freedom of subjects is taken into account. In realizing this function, culture is of particular importance. A transdisciplinary approach becomes basic for post-non-classical scientific rationality. The dominant concern is ethical treatment of the subjects included in any meta-subject (a family, group, organization, country, etc.), the scientist’s identification of himself/herself with this meta-subject and regulating interaction while taking into account his/her influence on the meta-subject. Now formation of scientific ensuring control and cybernetics in the context of post-non-classical rationality has begun. In our opinion, an issue of formation of post-non-classical third-order cybernetics is realized. Thus, the main thesis would be “from observing systems to self-developing reflexive-active environments”.
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