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THE ROLE OF SYNERGETIC KNOWLEDGE CONSTRUCT IN THE FORMATION OF NONLINEAR (PLANETARY) THINKING IN THE PROCESS OF FUTURE AVIATION SPECIALISTS TRAINING AT HIGHER EDUCATIONAL ESTABLISHMENTS

The present article addresses the research of theoretical and methodological aspects of the synergetic knowledge construct influence on the formation of nonlinear thinking in the process of improving the professional training of the specialists in higher educational establishments.
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Postmodernism as a philosophical outlook in the sphere of education places at the center of its philosophy nonlinear thinking as the most complex process of human mental activity aimed at learning and indirect reflection of reality, which focuses its attention on responses to the challenges that occurred in the global society in the 20 - 21st century as a part of science and education system.
That is why in the World Declaration on Higher Education for the XXI Century, signed on the eve of the new millennium, the need for a new vision of higher education paradigm was formulated, focus in which is on the person who is trained and on a new vision in the paradigm of "its content, methods, practices and tools of ensuring based on new kinds of relationships and partnerships with the community and general strata of the population" [1]. The document stresses that higher education institutions (HEIs) should provide such education for students that educates them well-informed and deeply motivated citizens capable of critical thinking, of social issues analysis, of research and problem-solving skills, citizens being able to take on social responsibility. Autonomy and professional responsibility in decision-making, relations democratization among the subjects of the educational process, problems of humanization of society require awareness of actions from each future professional, reflective and communicative culture, which in its turn requires mastery of synergetic models of managing integrative-and-activity educational process in a higher education establishment.
Intensive and objectively reasonable integration of the national higher education system into the European and world educational space requires not only the introduction of new methodologies for assessing learning outcomes and adapt to the academic requirements of the educational process, but also the improvement of the structure and content of higher education in the country. We may address this issue using following three approaches:
- mastering the best achievements of European and global higher education; 
- preservation of existing national educational traditions; 
- reference to the achievements of modern science, the choice of which is grounded by the fact that these approaches clearly correlate with basic paradigms of higher education, namely: preserving national educational traditions (traditionalism), mastering the best achievements of European and global higher education (modernism), enriching educational content through the adoption and introduction of the latest achievements of modern science (postmodernism). Viewing the last approach as a priority it is obviously possible to define the criteria both for ensuring certain elements of the traditional educational content and for borrowing some elements from the content of higher education in other countries. At the same time many concepts on philosophy of education both earlier and nowadays are based on different, often conflicting principles. The big drawback in this area is that they do not take into account major advances of postnonclassical science, which is the basis of our synergy as a system of knowledge about the world in general [2]. The result is a new social structure, which can be associated with the emergence of a new way of human civilization – informationalizm (M. Castells), the specifics of which lies in the characteristics of knowledge generation technology, information processing and symbolic communication.
Taking into account new trends in the European culture, we present nonlinearity of human thought as a set of communicative acts in the process of thought production with finding links (system); as a discourse (proof) of the thought emergence being a reflex comparison (difference, identity, analogy), highlighting in addition to surface structures, in-depth ways of thinking that are consonant with global information technologies, thus, are in a multidimensional relations with the outside world.
As the basis for the hypothesis of solving the problem of a fully developed personality, which integrates individual interests in their complex system of interests of the society and the environment, we will choose the theory of personality as the basis for ideological and political-and-philosophical foundations and the theory of social systems. Cognitive and methodological significance of the formulated theories that make up the foundation of the modern paradigm of higher education is to determine the personality of a high school educator, not only as a retranslator of value, cognitive and ideological content of education defined by the government documents but also as the device, which depends on the actions of the main goals of success of the educational process both at the micro- and at the macro-level. An educator, who turns the multivector variety of often contradictory ideas of educating a developed personality to the contemporary philosophical basis of new educational systems that take into account the peculiarities of specifying general principles in every type of culture and national mentality and features of any educational and pedagogical action.
The subject matter.
About 0.6 billion years ago the nature of the evolutionary origin of life on Earth being as a self-organized structure changed dramatically. Modern evolution that has been in process over the past 30-40 thousand years is cognitive; it should be noted that at the early stage the intellectual evolution of human thought was of a primitive nature, but in its subsequent phases the process of thinking also included the following attributes of life: space and time. Simultaneously the phenomenon of abstraction started to play a growing role in the process of learning. The phenomenon of abstraction is of a dual nature, namely, on the one hand, it allows deeper penetration into the essence of natural phenomena and obtaining more generalized and qualitatively new knowledge about them; on the other hand, due to self-sufficiency of brain functioning, abstraction is often separated from reality and creates illusory ideas and leads to errors that occur at the current stage of intellectual evolution. Rationalism, science and technological progress become the dominant ones, displacing sensory knowledge and causing alienation of man with human values. Thus, the current scientific paradigm assuming that the world is a big and mobile, but a constant mechanism, considers nature as a machine composed as any other mechanism of individual parts, thus opposing the scientific method to the religious, literary, art, sensory and other methods of understanding the truth. Absolutizing this fact, the current scientific paradigm completely eliminates values, value relationship of man to reality, i.e., it creates conditions under which there is no place for a man in the current paradigm, his place is taken by engineering and technology, which make up a special world: techno-sphere, where human activity is reduced to improving this artificial habitat.
Nowadays the humanity is expected to face the next bifurcation, but, in contrast to the previous ones, this qualitative change is recognized by man and is based on self-achievements of humans and on fundamentally new paradigm, in which the scientific truth is constituted by the fact that the objective world is chaos, which in the process of self-organizing has no beginning and no end, and life is a unique form of self-organizing, evolution of which led to self-realization and understanding of the absolute value of man. In this respect, the modern system of education and training requires radical changes and should be based on absolute values that recognize the person and the family. Education should be based on the synthetic science, which has place for religion, science, myths; in which everything will be treated in the same vein: a man is a form of self-organization, and knowledge is an expression of such self-organization. Of course, the differentiation of science should remain, but in parallel the process of synthesis of science should take place. Man, constantly improving himself, will tend to master the dominance of universal values of excellence – the Absolute, which is extremely topical and important for the synergetic doctrine. Even W. Shakespeare noted that «man is the glory of the universe, the crown of all life» [3].
Having entered the third millennium, we have crossed the limit boundary of activity and life support, in which modern university professionals need to think and realize their life goals, in the context of vital activity to determine their fundamental ideological orientations and develop necessary and effective approaches to effective management, development and formation of material and ideal values. The basic philosophical and ideological revelations of our time appear in the mainstream desire of human consciousness to holistic knowledge of the world; therefore we are witnessing an intense integration of scientific disciplines, research of related and marginal areas of human knowledge, attempts of generalization in certain areas of knowledge. A. Einstein said that it was impossible to reduce everything to the scope of relativity, as well as to define and to prove everything, as in the process of any proof one should use something higher, justice of which is determined without proof. The same idea can be confirmed by the anthropic principle (the principle of cosmological addition) that comes with the understanding of man as an organic and active part of the cosmos and the universe in which cause and effect, single and multiple, simple and complex, part and whole, true, current-and-true and potential-and-possible, past and future are not differentiated, thus allowing us to talk about the universe as a holographic one in which everything exists in everything.
It turns out that the fullness of truth may be contained in the infinite language system, considering that man is ultimate, he cannot contain such fullness by definition, that meets the paradoxical phenomenon of a hyperactive principle, one of the fundamental principles of synergy as a science of holistic open system and the principle of self-motion system. This leads to the topicality in science of search for logical and irrational criteria of rational knowledge, which foresees, first of all, the integration of research, theoretical, philosophical and mythological ways of the world cognition, development of new system universals, development of a new scientific paradigm, the appearance of which is caused by a number of scientific discoveries (for example, the principle of «self-evidence» of scientific axioms turned out insufficient in relation to the contradictions that were revealed, and factual inconsistencies in the fundamentals of mathematical set theory, the results obtained in non-Euclidean geometries and non-traditional logical systems in relation to the paradoxes of wave-particle properties of light, etc.). This leads to the search for new logical languages (it turns out that between logical assertion and denial there may be something third that is of interest to us (uncertainty, probability), the formation at the universities of future specialists’ nonlinear (planetary) thinking which is aimed at their successful professional activities.
Іt is the synergetic picture of the world in which come across physical, social and mental aspects of existence both of an individual and the society, problems of "two cultures", of education, of intercultural and interdisciplinary communication. However, due to synergetics the differences between natural, social and human sciences are gradually leveled, and man and society become the factor of their aggregation, resulting in an integral dynamic image of the universe that is "self-organized and includes a person as a part of processes happening to it".
On the basis of objectively grounded nowadays reality on the integration of national system of higher education into the European and world educational space, there appears the requirement not only to implement new diagnostic methods of evaluating the educational outcomes and adaptation to the social requirements regarding the organization of the educational process, but also the need to improve the objective, structure and content of the educational system as a whole, which is stipulated by the peculiarities of technologies of generating new and old knowledge, information processing with the productive formation of new skills and abilities.
But to live and work in the new environment one needs a different mindset, a different course of action, and appropriate changes in the logic of thinking, new values and skills of life. We are often forced to act at random or by touch through fear to make a mistake that leads to stress which A. Toffler calls "the shock of the future" [5]. This inadequacy sets a goal: to learn to think, live and act according to the conditions of time, and this requires new insight, new feelings, new ways of seeing ourselves, nature and everything that surrounds us, that is complex (planetary) thinking, self-identity as a continuous identification process, that is activity open to the uncertainty of the future which we are all involved in.
Thus, the main goal of the educational process at universities is not just knowledge and not information as such; determinant factors of planetary (nonlinear) thinking are made up of definite specificity of their interaction, which, in terms of network information technology provides new quality of the complexity of knowledge and information, and human activity in the context of emergence of a new information and communication mode of development essentially acquires nonlinear innovation-and-cyclical nature [6]. In addition, it brings about the changes in the structure and content of education at universities; namely, due to synergetic knowledge construct it turns into activity of creative communicative design of new active nonlinear media, complex realities of language, information, sensory-and-emotional, symbolic, intellectual and spiritual realities, which intersect and mutually reproduce. Thus, we deal with the formation of a new «reflexive» society of individuals capable of understanding their possibilities and limits of their realization in the space of personal freedom, to realizing all the risks of their activity in fragile unstable world of culture and nature, in recognizing their responsibility for the world [7]. Due to the synergetic picture of the world there may meet physical, social and mental aspects of life of an individual and society, problems of the education as of an open, dynamic system of cross-cultural and interdisciplinary communication, transfer of cognitive models from one discipline to another sphere and emergence of transdisciplinary (nonlinear) thinking are possible, confirming thus the quote by I. Prigozhyn “only a the thing devoid of symmetry, disordered and in a state far from equilibrium has the ability to self-development and self-organization as the highest manifestation of complexity” (See ref. 3). Thus, the coexistence of old and new knowledge, being necessary and sufficient condition for the creation of new integrated knowledge contributes to the transformation of society construct knowledge from static to dynamic, creating thus an integral dynamic image of the universe that is “self-organizing with the inclusion of a person involved in this process” (See ref. 4).
Representing the nonlinear thinking as a set of communicative acts in the process of thought production, we distinguish basic principles, which are the most important ones while studying self-organizing and self-developing systems, to which education system is refereed:
• systematic principle, that links knowledge of the parts with the knowledge of the whole, which gives rise to new qualities or properties that cannot be reduced to pieces;
• holographic principle in which any complex phenomenon is not only a part of the whole, but the whole is built into every single part;
• the principle of feedback that locks cause and effect in a recursive loop;
• the principle of auto-, eco-organization means that the complex self-organizing systems draw their energy and information to support their autonomy from the environment;
• uncertainty principle means incompleteness of any cognitive process and practice;
• dialogical principle is to install additional, competitive, antagonistic relationship between two opposites, helping them move beyond unresolved contradictions in the wider context of possible solutions;
• the principle of nonlinearity gives a chance to prevent chaos in the complex nonlinear world (See ref. 3) which enable us to make a conclusion, that the inclusion of complex (planetary) thinking creates such a system of higher education for an individual which can be successful due to education.

Le’s present the realization of the afore-formulated principles of planetary thinking in the process of designing individually-oriented didactic technologies in higher educational establishments.
It is a well-known fact that the main contradiction of synergetic systems, which include the educational system, lies in the interaction between the two – the one that creates new structures and the one that blurs the new structures – dissipative chaotic. On the other hand, the dialectics of scientific and methodological approach to the design of learning environment at universities requires the educator in his activity to search continuously for new theoretical and methodological approaches which will allow to design and implement into the educational process the invariant basis of modern synergetic paradigm, as of a relatively rigid framework of methodological principles that should be aimed at optimizing the solution of all conflicts that stipulate the existence and development of various phenomena of the real world.
In addition, the introduction of synergetic paradigm, in our opinion, allows to justify the use of creative approaches for dealing with complex components of the educational process, including its main components – the subjects of educational process – the personality of the educator and the student as the basis for self-organization and self-development of the educational process at universities.
Based on the fact that the basis of system analysis is the principle of consistency, and the basis of the synergetic paradigm is the principle of development, dialectics of these principles and inter-complementing and inter-conditioning each other, in fact, form epistemological (gnosiological) unity. Therefore, as one of the directions of designing modern educational environment, we use the construction of synergetic model of integrative-and-activity educational system as the basis for forming planetary (complex) thinking of the future professionals of higher education establishments.
This synergetic principle of supplement will be considered as the system-forming basis of the self-organized systems theory, the most difficult of which is a man with his consciousness, the dynamic state of whom can be described by the scale of "chaos-order". Balancing their interaction in capacity of the existence of quality invariability of the system during a definite period of time at a constant difference in the outcome of their interaction at the output makes it possible to form two ways: evolutionary stage of development and rapid bifurcation chaotic breakdown of the old education system. It is the second way that promotes the appearance of a great number of attractors (new centers of organization) that aspire for a new organization of society, and the most important task of a synergetic paradigm, according to І. Prigozhyn is a "choice of one of many possible paths "of developing appropriate systems.
Thus, the synergetic model designing educational environment, which views the psyche of the subjects of educational process as open, unbalanced, nonlinear system, is under the influence of the outer information space fluctuation, which by means of affecting conscious and subconscious mind, allows to formulate hypothetical assumption about the bifurcation development mechanisms of the student’s personality, at which the process of evolution of the educator’s and the student’s personalities may be represented as a continuous chain of discrete areas of a specific subject parameter space near critical points, which is the result of small irritants of the informational-and-education environment on the psyche of the subjects of the educational process.

Based on the fact that the psyche of the subjects of the educational process can be viewed as a non-linear system, which is almost always in the mode of exacerbation , the presence of these possible (subjective) bifurcation mental points is due to the fact that in the information environment of any small excitation can cause severe reactions, which in its turn will cause a structural transition of the system (e.g., failure in one or more disciplines can trigger the reluctance of students to successfully master a particular profession). In addition, taking into account the spontaneous choice of further trajectories of the education system evolution at bifurcation points, can serve as an explanation of the probable nature of the nonlinear dynamics of forming the subjects of the educational system during the learning process (this may explain failures in the process in the education of the individual on the final phase of learning process, which may significantly differ from those that were designed at the initial phase of this process). That’s why cconstructing such mental attractors by the educator in a student (special structures, asymptotic areas, centers of gravity trajectories of evolution) can be regarded as the basis for designing integrative-and-activity educational system in general and student-centered didactic technologies in particular, taking into account mental attractors that are present in the subconscious mind of the educational process subjects or the collective unconsciousness, which makes up the structure of the microscopic level of the individual.

The suggested hypothesis on the bifurcation nature of the microstructure of the psychic system of educational activity subjects requires, in its turn, methodology of planning the educational process at universities on the basis of forming "pedagogic attractors" and non-linear educational environment with resonant pedagogical influence and the learning process (production of knowledge and the formation of integrative abilities and skills) can be viewed as a continuous chain of structural phase transitions of the individual (cognitive, behavioral, and other states of students) from one topology to another, which in its turn evolves from one symmetry to another through the development of existing mental structures to creating additional mental innovation.

On obtaining the nonlinear individual-centered didactic technology the educator at the university by his activities promotes the organizational development of the student’s personality, that is capable not only of compensating degradation over time (forgetting knowledge, destruction of cognitive innovative forms, patterns of moral behavior and so on), but also of forming a predominantly positive innovative forms. As an example of the newest student-centered didactic technologies can serve the method of "knowledge zigzag", technology of probabilistic learning, technology of forming the dynamic model of a personality.

As a result more and more evident becomes the understanding of the fact that the educational process is a specially organized pedagogical process of education, training and development being the integral parts, which interpenetrate, forming a planetary (complex) thinking of the future aviation sphere specialist in the process of professional training. Besides, new goals and values of higher education in the XXI century conditioning innovative technologies of the education process in their core should have a synergetic model of interaction as a model of collaboration and co-creation, communicative and reflective trainings and organization-and-activity technologies.

Conclusions.

• The usage of synergetic principles, facilitating the creation of a planetary (nonlinear ) thinking, creates a system of higher education for the individual who, through obtaining this education as an open unstable, nonlinear system, is able to be successful in the nonlinear information space.
• The development of an open nonlinear knowledge society should preserve potentially embedded in it humanistic orientation.
• Not only new educational technologies based on knowledge, but the man himself, his possibilities and prospects must specify the direction of adequate strategies for updating the content of education.
• Human activity in the context of a new information and communication mode of development, necessarily acquires nonlinear, information-and-communicative nature.
1. Literature.

2. Всемирная декларация о высшем образовании для ХХІ века : подходы и практические меры // дисертационное образование. – 1999. – № 5. – C. 4–9. 

3. Лутай В.С. Основной вопрос современной философии. Синергетический подход / В.С. Лутай. – К., 2004. 

4. Николис Г. Познание сложного : Введение / Г. Николис, И. Пригожин : пер.с англ. – М. : Эдиторная УРСС, 2003. – 344 с.

5. Аршинов В.І. Роль синергетики в формировании новой картины мира / В. И. Аршинов, В. Г. Буданов / / Вызов познанию : Стратегии развития науки в современном мире/ [отв. ред. Н.К. Удумян]. – М. : Наука, 2004. – 475 c.
6. Тоффлер Э. Шок будущего/ Э. Тоффлер; пер. с англ. – М.: ООО «Изд-во АСТ», 2011. – 560 с. 
7. Коломієць С.В. Синергетичні аспекти освіти: Питання методології / С.В. Коломієць // Гуманізація навчально-виховного процесу : Збірник наукових праць. – 2011. – Вип. IV. – Ч. І. – с. 23–36.

8. Князева Е.Н. Основания синергетики. Режимы с обострением, самоорганизация, темпомиры / Е.Н. Князева, С.П. Курдюмов // – СПб. : Алетея. 2002. – 414 с.

Anatatsiya 
Artykuł bada teoretyczne i metodologiczne aspekty oddziaływania synergicznego wiedzy konstruktu na tworzeniu nieliniowych proces myślenia poprawa kształcenia przyszłych specjalistów w dziedzinie szkolnictwa wyższego. 
Słowa kluczowe: nieliniowa (planetarne) myślenia, synergiczny wiedzę konstrukt, syntetyczny paradygmat naukowy, samowystarczalne i samoorganizujące systemu szkolnictwa wyższego.
Аннотация

Статья посвящена исследованию теоретико-методологических аспектов влияния синергетического конструкта знаний на формирование нелинейного мышления в процессе усовершенствования профессиональной подготовки будущих специалистов высших учебных заведений. 
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The article considers the theoretical and methodological aspects of the impact of synergistic construct knowledge on the formation of non-linear thinking in the process of improving training of future specialists of higher education institutions. 
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