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Introduction

The quality of modern higher education has been and remains the topical issue for research by the pedagogical community, which is declared in the UNESCO policy documents  in the field of education. This accounts for continuous search for the ways of improving educational systems and enhancing their quality.
Pursuant to the normative ICAO documents, a modern specialist of aviation industry, along with professional training, must have such a level of general cultural development that would allow him to be freely and effectively oriented in dynamic and fast changing reality. It is for this reason that competitiveness of a modern aviation higher educational institution depends not only on its future specialists mastering specificity of the relevant specialty but on their versatile humanistic culture, creative thinking and upbringing as well. The major means of solving the task of forming a harmoniously developed personality able to adapt to fast changing dynamic conditions of life, in our view, is integration of scientific, natural, professionally oriented and humanities knowledge [1].
Main content
Modern information society puts forth new requirements to the ways of obtaining and transmitting knowledge. Coming to the foreground are tasks of principally new designing of academic process models, constructing contents and organizing teaching material, pedagogical activity of the one, who teaches, as well as academic activity of the one, who studies, in the education space. Integration of scientific-natural, professionally oriented and humanitarian education drastically changes the character of academic process, allows to completely reveal both a student’s and a teacher’s creative potential which makes it possible to radically enhance the quality and firmness of the student’s universal, not only professional, knowledge, forming  his personality culture and world outlook.
This is due to the fact that the process of integration in different fields of human knowledge causes strengthening of interdependence, unity of all the elements and harmonization of relations which accounts for the formation of a qualitatively new integral system with higher effects and organizational level achieved.
Introduction of integrated courses into the academic process of aviation higher educational institutions (HEI) allows building up integrity of environment perception by a trainee, common perception of the world, which results in forming elements of a specialist’s integrative culture. Thus a student acquires integrated (complex) skills that include a spectrum of humanitarian, social, general scientific, general technical professional and polytechnic skills [2]. In addition, the use of integrated courses is instrumental in forming flexible and holistic reasoning characterized by the action-oriented basis of high generalization level.
Elaboration of such integrated courses is based on the main scientific guidelines of modern higher professional school pedagogy, the new scale of values of which being characterized by: humanization and humanitarization, personality orientation of education, development of technologies, aimed at activation of students’ cognitive activity and optimal satisfaction of their needs in moral and cultural growth. That is why we see the guiding strategy of integrating the humanities and scientific-natural knowledge of higher professional education in the personality-activity approach where a student – a future aviation industry specialist becomes a subject of his own activity and self-development in an integral pedagogical process, forming self-dependence and responsibility for the results of everything he creates and executes.
Therefore, to form a personality of a student – psychologist in the aviation industry an integrated training course “Mathematical modeling in psychological and sociological research” is proposed to be used in the academic process at the Institute of the humanities of the National aviation university. The course envisages organization and supervision of students’ academic activity on the basis of fundamental liberal education and profound professional knowledge, abilities and skills, simultaneously, by means of mathematical statistics methods through integration of the humanities and technical knowledge which is aimed at comprehensive development of a future aviation specialist and his mastering special subjects knowledge. The author’s training course offered to students of specialty 6.030102 “Psychology”, made up of three modules, includes teaching material of the following previously studied academic subjects: higher mathematics, information science, programming of psychological research, mathematical statistics, and experimental psychology. The selected main tasks of the integrated academic course were:

· determination of possibilities and limits of mathematization in psychology for future specialists of aviation industry;
· eliciting mathematical psychology content as a system of methods for scientific cognition of psychological processes and phenomena by means of mathematical statistics tools;
· developing  principles of the choice and evaluation of mathematical methods validity for various psychological tasks solution;
· determination of possibilities and ways to create a special mathematical mechanism of psychology for the purpose of investigating the outer world representation processes;
· identification of principles and methods of modeling psychological processes of human activity and ergatic systems.
It allowed to build up the following productive knowledge and integrated abilities:
Productive knowledge (KT is knowledge of theory).
1. Basic concepts of statistical methods for mathematical processing of experimental data – KT.
2. Measuring scales for obtaining accurate results of research – KT.
3. To distinguish the features of selecting criteria for detecting divergences in the tested characteristics from other methods of characteristics study – KT 
4. To ground the use of criteria for verification of accuracy of deviations in psychological research – KT 
5. Use of appropriate criteria  for estimation of deviation changes in mathematical processing of research data – KT
6. Selection of multifunctional statistical criteria among others for solving  practical psychology tasks – KT 
7. Selection of the grade correlation method among other methods of statistical processing in psychological research – KT.
Integrative abilities (KA is knowledge of algorithm).
8. Classification of methods for solving professionally oriented psychological tasks – KA
9. Determination and application of algorithms for calculating relevant divergence criteria  in psychological research – KA.
10.  The use of divergence criteria for mathematical processing of relevant practical psychologist tasks – KA.
11.  Forming an algorithm of decision-making on the choice of changes criteria – KA.
12.  Forming an algorithm of decision-making on the use of multifunctional statistical criteria – KA.
13.  Practical application of multifunctional statistical criteria for practical psychology tasks – KA.
14.  Forming an algorithm of decision-making on the use of Spearman’s method of grade correlation – KA.
15.  Practical application of the grade correlation method for mathematical processing in psychology – KA.
Thus, this course covers both personality and professional aspects of a future aviation specialist formation.
In addition, an important element in taking integrated courses is organization of subject-subject relations, which is connected with a joint search for methods for dealing with multivector psychological and pedagogical issues. So the issue of designing the structure and content of the course, as well as the choice of ways, methods and means of exercising influence upon students, aimed at developing student’s individuality and building up his mental subjectivity via the personality-activity approach has become an important aspect of utilizing integrated courses in the academic process. It is for this purpose that practical classes in this integrated course envisage paying special attention to such innovative technologies of teaching as business and situational games (for introducing appropriate mathematical criteria into psychological research); elaboration of role-playing projects (for solving social and psychological problems); case-study and portfolio (to brisk up students’ cognitive activity in the course of independent quasi-professional activity) etc.
Besides, pedagogical researches have proved that one of the most effective structures of co-operation between a teacher/trainer and a student/trainee in the context of integration as a process of humanization of higher professional education becomes context-project education involving the individual-creative approach technologies, whose main purpose is to reveal and develop creative abilities of a personality, to create conditions for his self-actualization. This approach allows to cover mechanisms of general and professional self-development of a personality, facilitating the development of inner motivation for academic activity with mastering the organization of self-movement towards the ultimate result [3].
Humanitarian training of aviation industry students integrated with mastering professional technical knowledge, abilities and skills, results in developing the student’s so-called integrative culture that ensures formation of a future specialist’s complex (creative) abilities including the development of both professionally meaningful and personality features of a student. In the course of studies students move gradually to supraliminal mastery of the technology of humanistic engineering activity, that allows to be competitive not only in their field but is also instrumental in obtaining a universal highly skilled grounding with a wide range of practical opportunities, i.e. the opportunity to master allied trades. Thus, we consider an integrated course as a course the study of which is instrumental in deepening and broadening intersubject productive knowledge; building up integrative abilities, which can be developed on the basis of arbitrary types, forms, ways, methods and objects of interscience integration.
What basic methodological guidelines of designing integrated courses can we propose? They are as follows:
· multisubject integrated or universal courses admitting substitution of a number of fundamental courses (for example, the course of natural subjects including philosophy, chemistry and biology for aviation industry psychologists). The peculiarity of these courses consists in the necessity to introduce them as early as possible (beginning with the first semester), implementing in this way a more logical sequence of studying subjects of general scientific cycle, provided certain pedagogical conditions and technologies are followed;
· integrative courses created on the basis of related sciences that have resulted from the emergence of new natural sciences and scientific subjects (for example, age-related and pedagogical psychology, differential and experimental psychology, mathematical modeling of psychological research etc.), or on the basis of core sciences that permeate all fields of modern knowledge (for example, information technologies in psychological research). The content of integrative courses of this class built on the basis of structure and logic of these sciences contents allows to develop the so-called students’ “global thinking”, which is characterized by high self-organization, profound professional knowledge, creative intuition, aspirations to self-development ;
· integrative courses are based on the study of complex objects (Earth, biosphere, man and his environment) that have led to  creation of these courses  (for instance, psychology of life activity, world environment ecological problems, conflictology, psychology of extreme situations, psychology of professional activity, fundamentals of aviation etc.). The essence of integrative courses of this class consists in considering different views on the concept of an object, systematizing its properties, building up integrative abilities and skills as well as  productive knowledge;
· the foundation of the problem type of integration of natural scientific knowledge is the endeavour to design integrated courses for solving both  local and global issues (for example, psychology of life activity, global environmental problems, human factor in aviation, psychology of extreme situations etc.).
Thus, philosophic comprehension of real problems a specialist faces in the production process requires from a future aviation university graduate profound knowledge of not only fundamental general scientific, general technical and technological subjects but also thorough knowledge of humanities: philosophy, sociology, pedagogics, psychology, jurisprudence, ecology, in particular, and others. Besides, a new definition of education as a condition of making a future specialist a professional subjectivity is connected with deeper understanding of higher professional education: not simply as the process of transmitting knowledge, abilities and skills, but as a process and result of a human’s self-determination as well as that of the society, nature, space, his own role in preserving and beneficially transforming the world, that is being a professional in a chosen field, being a personality able to successfully act in the continuously changing world of a high degree of uncertainty, being a person of versatile humanistic and humanitarian mentality, relying on the cultural heritage of previous generations.
Judging from education as an open dynamic system that must ensure the future specialist’s ability to analyze changes, to foresee future, to react flexibly, the role and aims of professional training in the system of technical education are changed, namely: the study of laws of harmonious correlation of the nature and society and modern preparation of possibilities to practically use them. Hence, integration of the fundamental nature (general scientific and humanitarian cycles of training), step-type cognition (general technical and professionally oriented courses), building up creative mentality based on principles of project-context training (professionally oriented subjects, humanities and scientific subjects as well as the cycle of professional educational courses) and philosophic principles of world outlook positions of a future specialist will contribute to the formation of  modern technical education philosophy as an integrated (intersubject) field including the values, humanitarian and ethical parameters which integrate natural-scientific, general and special technical knowledge as well as humanistic principles, and make up the foundation of both world and domestic cultural traditions. At the same time, teaching integrated academic courses, in our view, serves as a theoretical basis for the development of applied scientific research in aviation university. Therefore a number of major fundamental moral and aesthetic imperatives must underlie the improvement of the contents of integrating the knowledge of humanities and scientific natural knowledge in the course of professional training of future specialists for the aviation industry. They are:
· universal values (norms of interpersonal communication);
· nation-oriented values (the concept of national self-determination, national cultural tradition);
· values of the modern world (democracy, human rights, freedom of choice).
It is these moral and aesthetic imperatives that allow, as a bearing structure of aviation specialists systematic training, to form the essence of a harmoniously developed person – an educated, cultured, physically and morally healthy, socially oriented creative personality holding an active social position in a fast changing society. This is, first of all, harmony of different levels of thinking: subject matter, operational, theoretical, constructive-heuristic, global and personal, that, in turn, requires reorientation of academic process in aviation higher educational institutions towards a qualitatively new technology of training which would have a multipurpose character.
Let us point out some basic directions in the solution of this problem. First of all, it is penetration of the humanities knowledge and its methods into the contents of natural-scientific and technical subjects. Secondly, reorientation of historical fragments of natural-scientific subjects towards humanitarian policy. Thirdly, complex mastering of theoretical knowledge about a man incorporated into technical systems which will contribute to the development of human cultural content of technical education. This content should find influence in the world outlook principles of scientific and engineering concepts, in the history of inventions and discoveries, in dramatic life stories of outstanding scientists and engineers. Besides, underlying reserves of aesthetical experience and upbringing in the fields of science and engineering are practically inexhaustible. We should not neglect ethnic-cultural factors of technical and natural-scientific creativity which is also one of the means of building up students’ understanding of integrated knowledge contents as the essence of all human activity.
Conclusion
The research conducted allows to generate new approaches to designing education technologies for gaining effectiveness of future aviation specialists professional training:
· the use of competence-activity approach to designing the structure and contents of educational material of integrated courses;
· project-context structuring of independent activity of future aviation industry specialists;
· personality-activity approach to education where the activity itself (creation of the world image and its cognition in the context of creation) and personality (as personal responsibility for one’s own creation) come out on top of the academic process.
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Анотація

Стаття присвячена вирішенню актуального питання вищої професійної освіти – інтеграції гуманітарного і технічного знання як основи результативності професійної підготовки майбутніх фахівців авіаційної галузі.
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Аннотация

Статья посвящена решению актуального  вопроса высшего профессио-нального образования – интеграции гуманитарного и технического знания как основы результативности профессиональной подготовки будущих специалистов авиационной отрасли.
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Annotation
The article is devoted to the solution of the currently topical issue of higher professional education – integration of humanities and technical knowledge as the foundation of effective vocational training of future specialists for the aviation industry.
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