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Abstract

The article is devoted to the problem of the optimization process of training future psychologists at higher educational institutions by means of system modeling criteria of the educational process: didactic invariant elements of learning activities
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Introduction
Інтенсивна і об’єктивно обґрунтована інтеграція національної системи вищої освіти в європейський і світовий освітній простір вимагає не тільки впровадження нових діагностичних методик оцінки результатів навчання та адаптації до академічних вимог щодо організації навчально-виховного процесу, а й удосконалення мети, структури та змісту вищої освіти країни взагалі. Не саме знання і не інформація як така, стають визначальними чинниками розвитку сучасного суспільства, а конкретна специфіка їх взаємодії, яка, в умовах мереж інформаційних технологій, надає нову якість складності знань та інформації. Саме тому людська діяльність у контексті виникнення нового, інформаційно-комунікативного способу розвитку, з необхідністю набуває істотно нелінійного, інформаційно-циклічного характеру. 

В енциклопедії, виданої Міжнародним товариством з дослідження складних систем в 1997 році, названий ряд видатних вчених, які зробили вагомий внесок у розробку тих чи інших аспектів складного (нелінійного) мислення, що сприяє розвитку творчих здібностей у майбутніх фахівців. Серед них – Грегорі Бейтсон, Стаффорд Бор, Франсіско Варела і Умберто Натурана, Норберт Віннер, Ілля Пригожин, Клод Шиннон, Едгард Морен та інші [1, 2, 3].

Мета дослідження. Становлення нового, «рефлексивного» суспільства особистостей, сприяючи формуванню нелінійного мислення, створює таку систему вищої освіти для особистості, яка, завдяки отриманню цієї освіти як відкритої неврівноваженої, нелінійної системи, здатна бути успішною в динамічному інформаційному просторі.

The growth of information flows in information-and-educational environment, social-and-economic and political transformations at the present stage of the country’s development, the introduction of competency-credit approach at higher education institutions (HEIs) have contributed to the formulation of fundamentally new problems in the educational system as a whole, considering it a coherent unity of training, education and personal development; result of general culture and education, the product of forming the image of the outside world into the inner world of the individual as a professional subjectivity and immediately in the system of higher education, as it plays leading role in shaping the scientific and intellectual potential of the country.
The paradigm shift of the system of professional higher education in Ukraine, according to the European Commission project "Setting educational structures in Europe" defined the transition from a process approach towards professional training to the effective one, contributed to the formation of a new approach to educational results, which are taken as a basis for this training. The essence of effective approach lies in the fact that educational results of training should be formed only in terms of competencies, acquired by the education competitors, while competence data form the basis of qualifications (competencies) that are awarded to graduates by education employers. In addition, the implementation of the effective approach to the system of professional education of Ukraine contributed to the fact, that the priority social-and-economic vectors of higher education, which are defined by the state regulatory documents, determined the strategic goal, the main idea of which is to ensure that country's experts are adapted to changing conditions of labor market and can competently, independently and responsibly perform multi-tasks; are ready to continuous professional growth, social and professional mobility. As a result, to the fore comes not only the productive knowledge gained from changing, information contradictory environment in which the educational system as a whole is located, but also the subjects of the educational process and the ability to operate them, to act dynamically and make optimal decisions, enabling the future specialist effectively orientate in today's open and dynamic information space [4, 5].
Thus, the objectives of the educational system and its results serve as system-forming factors, according to which psychosocial components of educational activities, forming most important tasks of modern higher professional education of Ukraine, namely: identification of competencies (results of the education) qualification level (competence); changes in the structure and content of training, development of innovative technologies and search for valid and reliable means of diagnosing training results.
In this respect we define dominant requirements, related to the optimality conditions of didactic elements of professional training of psychologists at higher educational institutions and criteria (framework basis) of training quality, while by optimality conditions we mean quantitative and qualitative correlation between the didactic components of educational activities that allow the subjects of this activity to carry out the process of converting obtained knowledge and skills into personal mental capacities (experience, traits, targets, ability) provided that the productive knowledge transforms into orientation and conviction of the individual, and integrated and intellectual skills transform to ingenuity and professional abilities.
The object of the research is criteria of system modelling of professional training process of future psychologists at higher education institutions.

The goal of the research is to define conditions of optimal elements of professional training process of future psychologists at higher education institutions and criteria (system-forming basis) of the quality of such training.

The research tasks are:

1. to define system-forming factors of the quality of future psychologists training at higher education institutions in Ukraine; 
2. to form the structure and the content of professional training of future psychologists based on the competence approach and to elaborate valid and reliable tools of diagnosing the results of professional training of future psychologists.

Methodology of research 

The methodology of the present research lies in the realization of new conditions used in professional training of future psychologists at higher education institutions, which is possible due to the renewal of the structure and content of professional education in the integral professional outer information space, implementation of the information-and-synergetic system of pedagogical technologies, directed at the realization of the tasks of the educational process of a specialist who is capable to work effectively in the dynamically-changing environment.

Results of research 
It is known that the traditional system of training psychologists at higher educational institutions is mainly focused on the discipline-based training of the graduate, while activity-and-role components (knowledge, abilities, skills) play the key role, but they represent only one component of the specialist’s professional competence; namely, the renewal (broadening and deepening) of the content of future psychologists’ professional competence takes place, while the success of further professiogenesis depends on the level of the individual and professional self. That is why, according to some researchers, the subjective (personal) characteristics serve as the system-forming conditions (criteria), of future specialist’s transition from one educational level to another, as they are responsible for the successful updating of professional knowledge and skills, providing harmonious professional development of the individual implementing personal learning trajectories occurring only in flexible, adaptive educational systems which expect professionals to have the ability of self-education and self-development, rapid professional reorientation, further training. The development of such personal qualities of future psychologists creates integrated opportunities for implementation of advanced learning through autonomy, self-awareness, self-control, leading to effective learning throughout life.
Thus, the implementation of new requirements towards future psychologists’ training at universities is possible under many conditions of system-and-personal approach, but among them the priority is given to the update of the structure and content of professional education under the conditions of integrated professional external information space; implementation of information-and-synergy system of pedagogical technologies focused on the implementation of the educational process tasks of such a specialist who is able to work effectively in a rapidly-changing environment [6, 7, 8].
Due to the orientation of educational strategies of higher education in Ukraine on the personal development with the transfer of emphasis on the results of education, the role of assessment of learning results in shaping the professional subjectivity of the future applied psychologist becomes crucial. That is why the following criteria of the process of future psychologists’ training optimization at universities are considered:
• goal (objectives) of training, which is (are) interdependent and interconnected with the structure and the content of training;
• results obtained in the learning process, i.e. formation of professional subjectivity of the specialist;
• «efficiency» of the learning process, which links learning results with the objectives formulated at the beginning of training psychologists.
Based on the fact that any activity (including training) begins with the realization of the objective goal, and taking into account the multivectorism of the future professional activity of the psychologist, we will consider the goal as the first criterion of forming the professional subjectivity of a future psychologist as space-time vector, components of which, in general, are the subject-specific and general cognitive and pedagogical goals. On the other hand, the goal of training a professional psychologist at the university, based on the provisions of the basic conceptual competence approach, can be represented as a vector, that is the function of mutually interdependent and interconnected components and competencies 
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For effective implementation of the defined objectives of training future psychologists it is necessary to choose a mechanism of goals correlation with real results of training as a set of mastered by future psychologists productive knowledge, integrated skills and abilities and formed professionally important qualities.
In our opinion, the solution of this issue lies in the plane of system-and-personal didactic modeling, while by this term we mean the system of goal-conditioned actions, which can safely and validly provide adequate learning of modeled properties, connections and relations of information-and-dynamic cognitive and reformative objects of natural and socio-and-cultural dimension, in which the mental activity of the individual student serves as the subject.
Based on the concept of competence-and-concentric integrity of professional subjectivity of the future specialist in this sphere, taking into account regulations (GOST, Educational qualifications framework, Educational and professional programs), which define a set of professionally-oriented competencies, algorithm of system modeling of the educational process of future psychologists’ training and concentricity of the development of such a specialist in the context of innovation management paradigm includes three main components that make up the core of man-socio-psycho-pedagogical nature of training, namely professionally-oriented, profession-forming and practical professional-reflexive-and-evaluative, each of which includes a number of stages. Thus, practical (reflexive-and-evaluative) stage, the main purpose of which is the update of applying the productive knowledge, integrated skills and abilities; formation of mental capacities in the process of future quasi-practical professional activity of a future psychologist, including the following components:
> diagnosis and evaluation of practical readiness of a future psychologist to the professional activity;
> implementation of an integral, information-and-activity, personal components of professional subjectivity of a psychologist in accordance with international educational standards (modular organization of the learning process with interdisciplinary coordination of integrative courses);
> formation of integrated competencies of the psychologist’s personality (self-development and career advancement, competitiveness on the market of educational services, high level of professional competence, co-creation opportunities with colleagues, strategic and practical thinking);
> willingness to form individual-and-reflexive market psychological and pedagogical technologies of self-creation in an integrated dynamic-and-synergetic environment, acceleration and enrichment strategies,
proves that, in this spiral-shaped process of learning, transition of a future psychologist to every new educational level will be implemented by means of the optimal-and-individual didactic trajectory.
In the capacity of the second criterion of professional subjectivity of future psychologist’s formation we consider professional training result as an increase of the experience gained by the student in the process of created by us system modeling (by means of an algorithm) of the educational process of optimizing professional training of future psychologists at universities, namely, by means of competencies, which psychologists have to construct, i.e.:
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For the introduction of the third criterion of forming the professional subjectivity, that is for "efficiency" of the process of optimizing professional training of future psychologists at universities, which links learning results with objectives of training, reflected in the relevant regulations (GOST, Educational qualifications framework, Educational and professional programs), we use space-and-temporal dynamic model of educational standards, according to which the result of the educational process is related to its objectives and content (knowledge, abilities, skills) with the help of the ratio [9, 10]
Р = (
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 is the vector-function of the educational content that includes didactic learning environment components (knowledge, abilities, skills) of professional training of future psychologists as a multi-vector component of the educational process. Рис. 1.
It is known that in the organizational-and-activity structure of the educational activities the result is considered as a consolidated system of integrated by the student abilities, skills, productive knowledge and formed professionally important qualities. At the same time a question arises, which is of particular interest to employers, namely whether it is possible, based on defined objectives (competencies) to predict in advance and prove didactically the result of learning activities (formation of appropriate competencies)?
To get an answer to this question we use didactic invariants, meaning by the didactic invariant of the educational level an element of learning activities, which does not change as a result of altering research methods of learning. Based on this definition, in the capacity of the first didactic invariant we select the goal of professional training of psychologists as a vector, a function of interdependent and interconnected components of competencies that meet professional subjectivity of a future psychologist, i.e.
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The result of learning activities will serve as the second didactic invariant 
Д2 (І) =Р (К1; К2, ……Кн)      (4),

which is connected with the goal of professional training of future psychologists and with the corresponding content of this training
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ОВ are interdisciplinary vectors of general cognitive, subject-and-specific and educational knowledge, presented by the ratio
L2 (І) = H (R1? …/Rn) = (
[image: image24.wmf]Ç

Ö

×

) = W · P · cos α        (6)

Let’s demonstrate the last ratio.
Thus, if the accordance of formulas (1) and (3) is obvious, we will try to establish links between formula (4) and (6). In terms of defining work as a physical value, formula (6) is the result of educational process, performed by the subjects of the learning process (those who teach and those who learn) to transform imbedded in the learning process information into knowledge, abilities, skills, i.e. mental capacities of the student (his competence), in accordance with the formulated and reflected in regulatory documents objectives of education (competencies).
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Рис. 1 Системна модель інтеграційно-діяльнісної системи професійної підготовки психологів у ВНЗ

Специфікації до моделі:

1. Держстандарти підготовки психологів у ВНЗ України.

2. Освітньо-кваліфікаційні характеристики підготовки психологів.

3. Освітньо-професійна підготовка психологів.

4. Цілі навчально-виховного процесу: предметно-видові, загально-пізнавальні, освітньо-виховні.

5. Результат підготовки – сформованість професійної суб’єктності майбутнього психолога як інтегрованої сукупності професійно-орієнтованої , професійно-формувальної і професійно-практичної (рефлексивно-оціночної) підготовко.

6. «коефіцієнт корисної дії» сформованості професійної суб’єктності майбутнього психолога.

7. Системно-особистісний підхід.

8. Синергетичний підхід.

9. Діяльнісно-орієнтований підхід.

10. Концепція компетентнісно-концентричної цілісності професійної суб’єктності фахівця.

11. Принципи управління навчальним процесом у ВНЗ (подолання лінійного мислення, компліментарності, відкритості і т. і.).

12. Ідентифікація компетентностей (результатів підготовки) кваліфікаційним рівнем (компетенціям).

13. Формування структури і змісту навчання.

14. Розробка інноваційних технології.

15. Розробка валідних і надійних засобів діагностування підготовки.

16. Д1.(І) – мета професійної підготовки психолога.

17. Д2 (І) – результат  навчальної діяльності.

18. Зміст професійної підготовки майбутніх психологів (формула (5)).

19. Мета професійної підготовки майбутніх психологів (формула (3)).

20. Результат підготовки (Формула (6)).

21. Коефіціент корисної дії процесу оптимізації професійної підготовки майбутніх психологів у ВНЗ (формула (7)).

22. Вектор знань ()загально пізнавальних, предметно видових та освітньо-виховних (З!).

23. Вектор інтегрованих умінь (У!).

24. Вектор інтелектуальних навичок (Н!).

25. Досвід.

26. Риси характеру (самостійність, відповідальність).

27. Здібності.

28. Здатність до професійної переорієнтації; підвищення кваліфікації.

29. Здатність до самонавчання і саморозвитку.
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, де m – число ребер, n – число вершин графа (у першому випадку m – 26, n – 16), дорівнює 3,25, що підтверджує дотримання дидактичних законів неперервності та наступність знань.
Based on the fact that the issue of optimality of the learning process is proved in works [9, 10] in accordance with which the second didactic invariant should differ from 0 Д2 (I) is a prerequisite of spiral-based learning process (congruence of dynamic principles of continuity of succession), in which the student’s transition to a new educational level will be accomplished by applying the didactic spiral by the personal-and-optimal trajectory. However, it should be noted that if the vector of the content of education (
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) is located in the information-and-educational environment of training arbitrarily and does not coincide with the direction of objectives vectors (
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) (lack of appropriateness of disciplines content with the goals and objectives of professional training of a psychologist), the educational process will be realized by the didactic spiral provided that the goals, defined by the educational level (the Educational qualifications framework and Educational and professional programs) are achieved with the defined level of professional subjectivity of a student. The efficiency of the learning process that describes this relationship and selected by us as the third criterion of forming the professional subjectivity of future psychologist, is defined by the ratio
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thereby confirming the difference ("gap") between the government order (competencies) which should be mastered by a future psychologist and competences (knowledge, abilities, skills, mental capacities) of a future specialist, a psychologist, in the process of student-centered learning activities.
Let’s consider three possible options of success of a future psychologist’s professional training process.
1. If the vector of the content of education (
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) is in the plane perpendicular to the vector of goals (
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) of the educational level, i.e. the content of educational and professional programs of corresponding disciplines does not go in line with the goals of training, reflected in the regulatory documents of this level, then, based on the ratio (6), the second didactic invariant Д2 (I) will be equal to zero (cos 90°=0). This means that the student does not perform successful educational activities of converting the received in the learning process information into productive knowledge and integrated skills in accordance with the set objectives of disciplines, and therefore does not form the necessary professionally important qualities. As a result, the necessary and sufficient conditions for the formation of the components of professional competence will not be formed. 
At the same time, the level of general cognitive knowledge, possessed by the student, is sufficient to expand its circulation (abilities), whereby, on completing the training level (course, year), the level of success of the educational process will not promote the transfer of a student to a higher education-and-professional level.
2. If the vector of the content of education (
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) is located in the same plane as vector of goals (
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) and coincides with it in the direction (and the content of the educational and professional programs goes in line with the goals of training), the student, having a sufficient level of knowledge, abilities, skills and a high positive internal motivation is able to effectively carry out training activities on the interiorization of productive knowledge into integrated abilities and intellectual skills, thus forming corresponding components of professional subjectivity of a future professional. As a result, formed by the student mental capacities allow on completing the given educational level to make a successful transition to the next level with the help of didactic spiral by optimal curve and the learning process by intellectual and professional development of the individual is harmoniously creative.
3. If the vector of the content of education (
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) is located in the same plane, but arbitrary with respect to the objectives of the vector (
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), the success of the learning process by didactic spiral will depend on the conditions when the transition to each next level will be implemented only after reaching by a student of the defined by the  certain education level professional and educational objectives with specified levels of education and under the condition that relevant professionally important qualities of character are formed. The factor, that characterizes this relationship, corresponds to the ratio (7).
Conclusions

1. Implementation of system modeling process of the optimization of professional training of future psychologists at universities is possible due to the introduction into the educational process of training criteria (didactic invariants) 
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; Д(І2) = Р, which interdepend and interconnect the goals of education 
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(І1) (competencies) and the result of education Д(І2) (competences).
2. The difference of the second didactic invariant from zero (D2 (I) ≠ 0) is a prerequisite of spiral-shaped (harmonious) process of forming the professional subjectivity of a future psychologist.
3. Student’s activities directed to the interiorization of productive knowledge and intellectual skills into mental capacities are most effective when the "field of knowledge" and "field of goals" of professional training of a psychologist coincide. In this case, the learning process will represent the spiral-shaped harmonious curve, and intellectual and professional development of the individual as a creative one.
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Аннотация
Статья посвящена решению проблемы оптимизации процесса профессиональной подготовки будущих психологов в высших учебных заведениях на основе сформулированных критериев системного моделирования образовательного процесса – дидактических инвариантов элементов учебной деятельности. Решение данной проблемы обусловлено сменою парадигмы системы высшего профессионального образования в Украине, которая, определив переход от процессного перехода в организации профессиональной подготовки специалистов к результативному, способствовала формированию нового видения образовательных результатов, рассматриваемых в качестве основ этой подготовки. Отсюда, в качестве доминирующих, выступают условия, связанные с оптимизацией элементов дидактической системы профессиональной подготовки психологов в высшем учебном заведении  и критериев качества этой подготовки
Ключевые слова: системное моделирование, компетентностный подход, дидактические инварианты, оптимизация профессиональной подготовки.
Annotation
The article is devoted to the problem of the optimization process of training future psychologists at higher educational institutions by means of applying formulated criteria of system modeling of the educational process, that is didactic invariant elements of learning activities.
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