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FORMATION OF FUTURE MANAGERS’ MANAGEMENT COMPETENCE OF PROFESSIONAL PRE-HIGHER EDUCATION
INSTITUTIONS AS THEIR PROFESSIONAL TRAINING COMPONENT

ABSTRACT

As part of the education sector reform in Ukraine, the formation issue of the future managers’ professional competence of educational
institutions is among the priorities. The urgency of this problem solving is due to the fact that the state needs educational
managers of modern formation, which would ensure the rapid development of the educational sector at all levels. Vocational
education is the most vulnerable in these matters, as it is now a newly formed unit. The problem of formation of
managers’managerial competence of professional pre-higher educational institutions as their professional training component
are analyzed in the article. This article relevance is due to the need to determine approaches to the formation of future managers’
professional competence of professional pre-higher educational institutions.

Formulation of the problem. Nowadays, quality education is the main indicator of society socio-economic development. In the progressive
change’s conditions, education reform and increase of institutions real autonomy, the significance of managerial functions of
managers’ radically changes, the content idea and management activity role of educational institutions managers expand. Also
relevant is the problem of formation managerial competence of future managers of professional pre-higher educational
institutions in vocational training, the specifics of which are due to new regulatory requirements for the personality of the
manager of the professional pre-higher educational institution and its management activities.

Materials and methods. In the scientific process, dissertation research materials, pedagogical and scientific literature were used. To achieve
this goal, theoretical (system-structural analysis of scientific literature, problem-target and comparative method) and empirical
methods were used (conversations with administrative and pedagogical staff of the educational institution, analysis of
documentation (legislation, statutes, instructions, orders).

Results. Systematized scientific views on the formation problem of future managers’ management competence of professional pre-higher
educational institutions, which is due to the higher education formation and changes in the educational institution’s
management. The organizational and pedagogical conditions and factors of management competence formation of educational
managers of the new generation in the professional training process, which are the educational environment elements of
institutions entrusted with these functions are analyzed.

Conclusions. Theoretical sources generalizations allowed to form an idea of the future managers’ managerial competence of professional pre-
higher educational institutions as their professional competence component. The managers’ managerial competence of the
educational institution is an organic set of general and special knowledge, skills, abilities, that ensure the management
effectiveness of the educational institution in modern conditions. It consists of a number of components that are formed in the
training process.

KEY WORDS: management, educational management, professional higher education, management professionalism, competence, managerial
competence.
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INTRODUCTION

The problem formulation. Education plays an important role in the society moral, economic, social development,
especially in the informatization and globalization process. The most important values of modern civilization and information
society based on knowledge are the people competencies and the ability to learn throughout life.

In market conditions, the educational institutions competitiveness any degree is ensured by a fairly wide range of leaders’
professional qualities, which are formed not only in the formal education system, but also through developed mechanisms for
non-formal and informal education. This, in turn, places new demands on the content and organizing training process in
institutions engaged in professional training of future educational managers.

It is possible to train new generation leaders in the field of education through the introduction of a competency-based
approach, which is defined in the regulations of the education sector as the basic core of society development. At the same time,
it should be noted that the competence approach is an attempt to bring the education sector in line with modern labor market
needs. In solving this problem, the managers’ managerial competence of the professional pre-higher educational institution as
the professional competence component plays an important role.

Research relevance. Scientific problem understanding of the managerial competence formation of the educational
institution managers as his professional competence component is facilitated by scientific research of domestic and foreign
scientists, which outlines:

- theories of pedagogical management and administration of educational institutions (Kremen, 2005; Nikolaenko, 2019;
Potashnyk, 1997; Lugovyi, 1997; Bondar, 2008; Sorochan, 2005; Hrykov, 2006; Danylenko, 2004; Kryzhko, 2005, etc.);

- the essence and features of the competence approach in education (Marmaza, 2017; Maslov, 2012; Yelnikova, 2009;
Bibik, 2004; Ovcharuk, 2004; Lokshyna, 2007; Yagupov, 2013; Zeer, 2006; Karamushka, 2003; Pometun, 2005; Savchenko , 2004;
Stepko, 2009; Khoruzha, 2007; Khutorskaya, 2004, etc.).

In our opinion, the education sector reform requires new approaches to determining the managerial competence content
of managers of professional pre-higher educational institutions and new ways to form it in the professional training process at
higher education.

The aim of the article is to analyze and theoretically substantiate the problem of managerial competence formation of
future managers of professional pre-higher educational institutions in vocational training, in particular in the context of reforming
of Ukrainian educational sector.

THEORETICAL RESEARCH FUNDAMENTALS.

The basis for reforming Ukrainian educational sector is the classical approaches use to governance. Thus, the state
regulation and control elements, the internal institution management system, the employers’ influence are examples of the
scientific approaches application to management. In turn, it can be argued that the “managerial competence” concept has
historically gone through four formation stages. This is due to the science emergence and development of “Management”, which
during the XX century. Management schools and management approaches had a significant impact (Bereka, 2011).

Scientific sources analysis shows that most interpretations of the “management” concept are based on a systematic
approach to management. Regarding the organizations functioning, this concept is used in the following basic meanings: function;
special professional activity in organizations; a certain persons’ category, the social stratum of those who carry out management
work; special knowledge field.

RESEARCH METHODS: To achieve this goal, theoretical (system-structural analysis of scientific literature, problem-target and
comparative method) and empirical methods were used (conversations with administrative and pedagogical staff of the
educational institution, analysis of documentation (legislation, statutes, instructions, orders).

RESULTS

To manage any organization, there must be a specialists’ category who perform management work, for example, the
school principle (manager). In Western practice, a manager is a management subject in an organization, a professional leader
who realizes that he is a special profession representative, and not just an engineer, educator or economist who is engaged in
management.

For management not to be intuitive, it must be based on the theoretical science foundations. Therefore, understanding
the managerial competence essence of the educational institution manager requires the identification of a number of concepts,
such as, “management”, “educational management”, “professional higher education”, “competence”, “professional
competence”, “managerial competence “ and others.

The “management” concept is ambiguous, so there are different approaches to its definition. Consider the most typical
approaches to the management essence. One of the management founders and theorists of the XX century P. Drucker interprets
management as a special activity type that transforms a disorganized crowd into an effective, purposeful and productive group
(Drucker, 2000).

No less well-known scholars M. Mescon, F. Hedoury, M. Albert give the following interpretation: “Management is a
process of planning, organization, motivation and control, which is necessary to formulate and achieve the organization goals”
(Mescon & Albert & Hedoury, 1997).

Areas of management are: systems management, technological processes; human activities (social) management;
processes occurring management in living organisms (coordination of human biopossibilities with its social capabilities). The
impact on society in order to organize it, preserve the qualities, specificity, improvement and development is understood under
social management. Social management regulates the society economic, socio-political and spiritual spheres. Education
management is a social management type.
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It should be emphasized that in the case of social management, such management is much more complicated, because
the social system is quite complex regardless of the number of people who are in it, as well as the activities scale they carry out
in this system. This complexity is especially evident, on the one hand, in the moral and psychological climate, and on the other —
in extreme situations (Yagupov, 2013).

Any management process, including social, consists of the following elements: goals, principles, management subject and
object; methods, principles and means of management, direct and indirect relations between subjects and objects of
management. It should be noted that the management subject and object, as well as the relationships and connections that arise
between them, create a dynamic system, which consists of two main parts —the manager and the subordinate. In this case, there
is a correlation between the management object and the subject, so they can not function independently of each other, because
otherwise the management process meaning itself is lost.

The “management” concept has become widespread in many areas today, and education is no exception. Educational
management is interpreted “as a realization process of the main functions and unifying processes of education management in
a particular institution in accordance with the society goals for its future” (Artyushina, 2008).

Management of an educational institution is the joint activities organization of the teaching staff with other participants
in the pedagogical process, technical (service) staff and the public, which involves the application of a scientific approach to
management, optimal resources use and potential of the organization, humane and rational means of management and
efficiency, quality of educational services and development of educational organization (Marmaza, 2017).

E. Hrykov believes that the educational institution management is an management subsystem activity aimed at creating
prognostic, pedagogical, psychological, personnel, material and financial, organizational, legal, ergonomic, medical conditions
necessary for the normal functioning and educational process development and goals realization of the educational institution
(Khrykov, 2006).

The formation issue of an educated competitive manager in education is relevant, because any process transformation
in society or economy is inevitably related to the education system quality in the country. Accordingly, the result of this system
functioning is the knowledge quality and the competence level obtained by future managers of educational institutions in their
professional training process.

At the same time, it is important to use the leading countries experience, where “education has already become the
society core as a whole, has become a common efforts priority, the cultural, scientific and economic development basis” (Kremen,
2005).

Among the documents accompanying the educational reform process in Ukraine, the main ones are:

- National Strategy for Education Development for 2012—-2021, which defines the main directions, priorities, tasks and
mechanisms for implementing state policy in the field of education in the new economic and socio-cultural conditions;

- Law of Ukraine “On Education”, which outlines the basic public administration principles in the educational field;

- Law of Ukraine “On Professional Higher Education”, the rules of which introduce elements of corporate governance of
the professional pre-higher educational institution, the supervisory boards creation that will work on the strategic institution
development and can influence management in case of significant problems;

- The concept of pedagogical education development, which defines the requirements for management training of
educational institutions managers, focuses on professional training of teachers to obtain additional formal education, training in
the field of 07 “Management and Administration” or non-formal education to obtain the necessary leadership position,
competencies set”.

The above documents direct the activities of educational institutions managers to find modern models of education
management in modern conditions and focus educational processes on sustainable development (Zenchenko & Bugayova, 2018).
Although, it is worth noting that the current requirements system for professional managers is not much different from the Plato
system. Modern domestic and foreign researchers, as well as their ancient colleagues, call the obligatory qualified manager’s
elements thorough general education, extensive training and high educational and cultural level, the ability to quickly update and
replenish knowledge (Nikolaenko, 2019).

It should be noted that ensuring quality training for successful self-realization in the modern labor market is one of the
key problems in the educational sector development of the Ukrainian state. An important link in the educational system is
occupied by professional higher education.

In Article 16 of the Law of Ukraine “On Education” the interpretation of professional higher education is provided, namely:
professional higher education is aimed at the educational qualification’s formation and development, which confirms the
person’s ability to perform typical specialized tasks in a particular field of professional activity. complexity and / or
implementation of limited management functions, which are characterized by a certain uncertainty of conditions and require the
provisions application and relevant science methods, and ends with the acquisition of appropriate educational and / or
professional qualifications.

In the reform context, an extremely important issue for the state is the educational managers’ training, due to the growing
management complexity, increasing the management scale and complicating its structure, accelerating the research processes
dynamics in education, increasing social responsibility when deciding not only meets the planned tasks and directives, but
strengthens the educational institution position and ensures its sustainable development.

Note that the purpose of management is to ensure the effectiveness of a particular organizational system (in our case —
the professional pre-higher educational institution). This system contains at least two main components “technological” and
“human”. Therefore, the education manager’s work includes two main aspects related to the educational process and the
interpersonal interaction organization in the team (Zhigir, 2011).

The set of purposeful education managers’ management actions involves their inclusion in various activities, using
different forms combination, methods, techniques aimed at ensuring such participants interaction in the educational process,
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during which their business relations are observed. There is a professional moral and psychological environment moral-business
and moral-personal relations in the pedagogical system.

Management activity is specific to the manager’s status, who is a staff member of the educational institution and at the
same time stands aside due to its hierarchically higher position. This creates many practical difficulties, and the organization
effectiveness is higher when the manager is not just a formal “boss”, but also an informal leader (for example, a real organization
member). However, “keeping your distance” is obligatory. Thus, one of the important management features is a combination of
management hierarchy and collegiality, as well as the need for their optimal coordination.

The management activities specificity is manifested in strict time constraints (when certain deadlines for educational
projects, agreements, orders, directives), chronic information uncertainty, high responsibility for the result, irregular work,
constant resources lack, frequent occurrence of so-called extreme, stressful. In addition, sometimes there is a need to
simultaneously perform many actions and solve many problems.

Management activities, like any other, can be performed with greater or lesser efficiency, which is determined by many
factors, and primarily depends on his professional competence.

The study deserves special attention to the essence definition of the “competence” concepts. Given the research problem
topic, we give the competence definition, focused to some extent on the educational sphere.

In the National Qualifications Framework of Ukraine, the concept of competence is defined as: a) demonstrated person’s
ability to perform tasks and responsibilities according to the professional standard; b) ability and willingness to use knowledge,
skills and personal, social, methodological aspects in the conditions of study or work, as well as for professional and personal
development; c) acquired skills and abilities to work.

Thus, competence is seen as a set of interrelated content orientations, knowledge, skills, abilities and experience
necessary for professional activity. These are certain norms, formal requirements of the society for the future specialists training
(Kozlov, 2015).

According to the national educational philosopher S. Klepko, it is important for the professional development of the
educational institution manager to accept that in the conditions of innovative economy development and rapid changes the
educational goal is to form high-quality human capital: intellectual, social, physical. The main factor in the development of new
knowledge is the development of thinking, the formation of universal teaching methods as a means of processing information
into personal knowledge and the activity basics in non-standard situations (Klepko, 2008).

Noteworthy is the scientific work of V. Tsykin, devoted to the philosophical discourse of modern educational technologies
in a risk society, the problem of fundamental training of high quality and preventive education (Tsykin, 2014).

Thus, the management professionalism is seen as the conscious purposeful activity result, which involves a certain
professional competence level of the manager. T. Sorochan notes that “professionalism of management activity of school
principals is a set of competencies that are formed in pedagogical education and allow the subject (school principal) to
professionally carry out management activity in modern socio-economic conditions taking into account the peculiarities of the
management object with the pedagogical tasks solution” (Sorochan, 2005).

Modern scientists and practitioners consider the most important criterion for the professionalism of the head of the
educational institution his managerial competence.

As rightly noted by A. Filippov, there are attempts to dilute the definitions of management activity and management
competence. The latter should be considered as a management activity type, its component related to the cooperation
organization based on common interests. “In general, management is making and implementing management decisions process.
It is a kind of professional activity, which is aimed at optimizing activities through economic, administrative, psychological and
pedagogical influences, each of which, influencing the needs, values, positions, individuals’, groups’, teams’ attitudes, directs and
activates, increases the professional activity effectiveness (Filipov, 1990).

V. Bondar’s position, who considers the management competence of the educational manager as the system component
— professional competence, is interesting in this research aspect. The management competence, according to the author, consists
of a knowledge, skills and abilities set to perform management functions (Bondar, 2008).

The materials generalization of scientific schools’ representatives testifies that the competent manager should use in the
activity psychology and sociology achievements; know the work conditions and organization; take into account psychological
phenomena in groups, individual needs, goals, motives; show motivation to work; be able to select staff, determine their
compatibility and professional abilities; find innovative ways to develop an educational institution, etc.

DISCUSSION. Scientific sources analysis on the manager’s role in the educational institution’s management, especially in
recent changes view in legislation, indicates the need to develop a new model of managers’ management competence formation
of professional pre-higher educational institutions using modern technologies. This statement makes important the task of
further scientific views systematization on the managerial competence formation process of future educational institutions
managers, as well as their mandatory integration with the new requirements for the competencies of managers of professional
pre-higher educational institutions defined in relevant regulations.

The imbalance of the educational structure in Ukraine, unstable legal framework, budget deficit of educational
institutions, insufficient experience in managing institutions in conditions of strong competition confirm the existence of a
problematic task in formation the managerial competence of future managers of professional pre-higher educational institutions.
At the same time, human resources remain the most scarce in the educational system of Ukraine.

Currently, the Law of Ukraine “On Education” (2020) defines competence as “a dynamic combination of knowledge, skills,
abilities, ways of thinking, views, values, other personal qualities that determine a person’s ability to successfully socialize,
conduct professional and / or further educational activities”; in the Law of Ukraine “On Higher Education” (2021) — as a dynamic
combination of knowledge, skills and practical skills, ways of thinking, professional, ideological and civic qualities, moral and
ethical values, which determines a person’s ability to successfully carry out professional and further educational activities and is
the result of education at a certain level of higher education”; in the National Qualifications Framework (2020) — as “the person’s
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ability to perform a certain activity type, which is expressed through knowledge, understanding, skills, values, and other personal
qualities”.

Managerial competence presupposes that future managers of professional pre-higher educational institutions have such
qualities as: managerial and professional literacy; conscious motivation to meet the needs of applicants for educational services
and the society demand; raising one’s general cultural, general educational, professional and managerial outlook; development
of skills and abilities of information activity and information communication based on the use of information and
telecommunications technologies, readiness to initiate and implement innovations in the educational process, a certain style of
thinking, its independence and creativity, etc.

The managerial competence of the future managers of the professional pre-higher educational institution should be
focused on the educational institution development, on its strategy implementation. Professional novelty of managerial
management processes is a means to achieve, of course, the institution success as a whole, its competitiveness in the market of
educational services, meeting the needs of both the institution customer and employees. Professional competence is a carrier of
knowledge, mechanisms, technologies, forms, methods, management methods, etc.

A professional training component of future managers of educational institutions is the readiness formation for
innovation, which is characterized by long-term benefits, which is important from the point of management view.

As the professional competence of the managers of an industrial enterprise is focused on consumer demands, so the
managers of educational institutions activity, including professional higher education, should work for the customer of
educational services, to meet demand. Given this position, management tasks motivate a certain subordination and determine
the practical nature of the professional competence of the future managers of the educational institution.

The main characteristics of the professional competence of the future managers of the educational institution of
professional pre-higher educational institutions are highlighted:

- motivation to continuously increase the formation level of their own professional competence on strategic principles;

- quick response to differences between external and internal environment;

- focus on multi-vector strategic development parameters in all educational institution areas etc.

CONCLUSIONS AND PROSPECTS OF FURTHER RESEARCH

As the research result, scientific views on the formation problem of the management competence of future educational
managers of professional pre-higher educational institutions in the reforming context of the educational sector were
systematized. In turn, the theoretical sources generalization allowed to form an idea of the management competence of future
managers of professional pre-higher educational institutions as their professional competence component.

It was determined that in the professional training process of future managers of professional pre-higher educational
institutions special attention should be paid to improving the educational content due to increasing educational institutions
autonomy and the need for systematic knowledge updating in all teaching areas, including management. Since the management
competence of the educational institution manager is a complex and multidimensional concept on which the management
effectiveness of the educational institution in modern conditions depends, its formation should be aimed at comprehensive
personal development and skills relevant development to new generation leaders.

The further research subject on the outlined problem will be the of the formation model development of management
competence of future managers of professional pre-higher educational institutions in vocational training and its organizational
and methodological support.
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®OPMYBAHHSA YMPABNIHCbKOI KOMMETEHTHOCTI MAMBYTHIX KEPIBHUKIB 3AKNALIB ®AXOBOI NEPEABULLOT OCBITU
AIK CKNALOBA iX MPO®ECIAHOI NMIATOTOBKU
T.B. pebeHuk
MonimexHiyHuli mexHikym KoHomonceKo2o iHcmumymy CymMcbK020 0epXasHo20 yHisepcumemy, YKpaiHa
O. CocHeHKO
Iyxiecokuli HayioHanbHUl nedazoezivHull yHisepcumem im. O. [osxceHKa, YKpaiHa

AHomayia. Y cmammi npoaHanizosaHo npobaemy opmy8aHHA yrnpasaiHCbKoi KomnemeHmMHocmi KepisHUKi8 3aknadie ¢paxoeoi nepedsuwjoi
oceimu siK cknadosy ix npogeciliHoi Nid20mosKuU, @ MaKox HayKosi Oxcepena, AKi CMocytomeca ynpasniHCbKoi KomnemeHmHocmi
KepigHuKie 3aknadie oceimu

PopmynioeaHHA Npobaemu. B Haw 4ac AKICHAG 0c8ima € 0OCHOBHUM iHOUKAMOPOM COYiasnbHO-eKOHOMIYHO20 pO38UMKY Cycrinbcmea. B ymosax
npozpecusHuUX 3MiH, pehopMyeaHHA oceimu ma 36inbWeHHA peasabHOi a8MOHOMII 3aKnadie, 0OKOPIHHO 3MIHIOEMbCA 3HaYyWicmob
KepigHUX yHKYili ynpasniHyie, po3wuptoeMbsCs yABAEHHA MPO 3MiCm ma posb ynpasaiHCbKoi disneHocmi KepieHuKie 3aknadie
oceimu. Takox akmyanbHocmi Habysae npobaema opmy8aHHA ynpasaiHCbKOi KomnemeHmHocmi malilbymHix KepieHuKie
3akna0ie ¢haxosoi nepedsuwoi ocsimu 8 npogpeciliHili nidecomosuyi, cneyugika AKoi 0byMoBaeHa HOBUMU HOPMAMUBHUMU
sumozamu 0o ocobucmocmi KepieHuUKa 3aKnady gaxoeoi nepedsuuoi oceimu ma lio2o yrnpasaiHcbKoi 0ignbHOCMI.

Mamepianu i memodu. Y npoueci HAONUCAHHA cmammi 3acmocosysasnuce mamepianu ducepmayiliHux 0ocnidHceHb, NCUxos020-nedazoziyHoi
nimepamypu ma HayKkosoi nepioduxku. OCHOBHUMU MemodamMu, AKi BUKOPUCMO8Y8AUCL 0418 00CNIOHEHHA OKpecaeHoi npobaemu,
cmanu meopemuyHi i emnipu4Hi memodu.

Pe3synemamu. Cucmemamu308aHi HayKosi no2aadu Ha npobaemy popMy8aHHA YNpassaiHCbKOi KomrnemeHmHocmi malibymHix KepieHuUKie
3aknadis haxosoi nepedsuwyoi oceimu, W0 3yMosaeHo CMaHo8sAeHHAM cmyneHe8oi oceimu ma 3MiHaMu 8 ynpassiHHi oceimHimu
3aknadamu. [1poaHani3o8aHo opzaaHizayiliHo-nedazoziyHi ymosu ma akmopu opmMyeaHHs yrnpasaiHCbKOi KomrnemeHmHocmi
0C8IMHIX MeHeOdxcepie HOB020 MOKOMIHHA 8 npoueci npogeciliHoi Nid20mMoBKU, WO € enemMeHMamu 0C8iMmHbo20 cepedosua
3aKn100i8, HA AKi MOKAAOeHO 3a3HaYeHi hyHKYil.

BUCHOBKU. Y3a2a516HEHHA meopemu4HuUx Oxcepes 00380/UAU CKAACMU YABAEHHSA MPO YNpasaiHCbKy KoMnemeHmHicmes malibymHix KepigHUKig
3aknadis haxosoi nepedsuwioi oceimu AK cKa1adosy ix npogpeciliHoi KomnemeHmHocmi. YnpasniHcbKa KomnemeHmMHicme KepieHUKa
3aKn1a0y oceimu — ye opaaHiyHUli KOMMAEKC 3a2a7abHUX i crneyianbHUx 3HaHb, YyMiHb, HaBU4OK, 30i6Hocmel, AKi 3a6e3neyyrome
eghekmueHicmo ynpassaiHHA 3aKAa00M 0C8iMu 8 Cy4acHUX yMosax. BoHa cki1adaemoca 3 HU3KU KOMIOHeHMmI8, uj0 (hopmyomsca 8
npoueci npogecitiHoi nidcomosku. Modanbwo2o 00cnidHeHHA nompebyoms NUMAaHHA Woo0o pPo3pobku Mooeni opmyeaHHs
ynpassniHcLKOi KomMnemeHmMHocmi KepieHUKi8 3aknadie ¢axosoi nepedsuwoi oceimu e npodgpeciliHili nidecomosyi ma it
opaaHi3ayiliHo-memoouyHo20 3a6e3MeYeHHs.

Knrovosi cnoea: ynpasniHHsA, meHeOHmMeHm, oceimHili meHedwmeHm, ¢axosa nepedsuwa oceima, npogecioHaniam ynpasaiHHA,
KommnemeHmHicme, yrpasaiHCbKa KoMnemeHmHicme.

This work is licensed under Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License.
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THE HIGHER EDUCATIONAL INSTITUTION IMAGE AS A PEDAGOGICAL PROBLEM

ABSTRACT

Formulation of the problem. The educational sector reform, including higher education in Ukraine and its entry into the European space has
changed the requirements not only for teachers. The universities image is changing, both on the part of the state and higher
education institutions, and on the part of the public and students. Nowadays the educational institution success should be
complemented by its individuality manifestation, an indicator of which is a certain level of image formation of the higher
educational institution. The staff uniqueness of the educational institution is its component. Thus, there is no doubt about the
relevance of this problem and its practical solution significance. It should be noted that the issue of the higher educational
institution image creation needs to be studied. The scientific developments on the research topic are analyzed and the issue of
formation of the higher educational institution image as a pedagogical problem, that requires detailed research, is clarified in
this article.

Materials and methods. In the scientific process, dissertation research materials, pedagogical and scientific literature were used. To achieve
the goal of the study theoretical and empirical methods: analysis and systematization; observation; written and oral interview;
analysis, systematization, generalization were used.

Results. The following trends in the formation of the higher educational institution image should be proposed: - the management and teaching
staff of the higher educational institution should consider the university image as a condition for ensuring its positioning in the
market and increasing its competitiveness; - the presence of the higher educational institution image should be associated with
an increase in the prestige, and, consequently, the authority and influence of the higher educational institution in the state; - the
higher educational institution image influences the choice of an educational institution by students as a base for vocational
training.

Conclusions. Thus, an effective strategy for the formation of the higher educational institution image is a tool for influencing the perception of
a higher educational institution by various subjects and stakeholders’ groups, which increases its competitiveness potential.

KEY WORDS: higher educational institution, image, higher educational institution image, effective image, image structure, formation stages.

INTRODUCTION

The problem formulation. The priority relations market system has now significantly changed the educational services
customer’s psychology, the society values system and the influence on the definition of key approaches to the organization of
the educational process at higher education. The existing number of higher educational institutions is far from being able to fully
fill the existing licenses, let alone increase the license volume. And license requirements fulfillment can be provided only at
systematic staff work in all directions. At the same time, the focus on formation the higher educational institution image raises
its prestige in society and increases the interest in receiving education in it. The formation of the higher educational institution
image is a rather multifaceted process, in which there are enough discussion points, which motivates to study in a separate study.
In this regard, there is reason to believe that the problem of the higher educational institution image formation is timely and
quite relevant.

Research relevance. Image is many scientists’ scientific research subject. Among them: O. Hrytsan (formation of the
educational institution positive image, 2016); T. Demchuk (directions of the high school teacher’s image studying, 2013);

V. Zinchenko (teacher’s image, or clothing psychology, 2008); L. Kaidanova (modern teacher’s image, 2009); S. Fatalchuk
and S. Yakushchenko (modern high school teacher’s positive image, 2017); O. Tkachenko (the concept image essence, 2016);

© M. Lokhonya, 2021.
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I. Protsenko (university image as the education system component, 2015) and others. However, despite the scientists’
significant contribution in solving the problem, the question of the the higher educational institution image formation has not
been fully explored.

The aim of the article is studying, analyzing and summarizing the scientists’ work on the higher educational institution
image.

RESEARCH METHODS
To achieve this goal, the methods of theoretical research were used: systematic and comparative analysis of scientific
publications on the research topic, our own experience self-analysis, systematization and generalization.

RESULTS

Today, the emerging educational services market obliges institutions to be more consumer-oriented, to take into account
his requests. This is due, firstly, to the processes of formation and development of various types and kinds of educational
institutions — state and non-state, with different activities; second, with a reduction in the number of students; third, the content
and results of innovation processes, individual pedagogical. Innovations are not always clear to parents, but their expectations
are formed based on the general idea of he educational institution of potential educational services consumers, do not always
correspond to what they and their children actually receive. Institutions in practice are forced to think about what is their
institution advantage compared to others. Today, in unfolding competition, educational institutions resort to various competition
forms, among which a significant role is played image.

Some scholars believe that the concept of “image” comes from Latin word “imago”, ie appearance, which is associated
with another — “imitari”, i.e. to imitate. Other researchers tend to interpret the term “image” from the English word “image”,
which literally means “picture”. Extensive theoretical and practical material on the image problem has been developed mainly
by Western scholars, such as (K. Bolding, P. Byrd, L. Brown, F. Davis, A. Mehrabian, etc.).

The “image” concept was first used in advertising practice in America in the 50’s, then in the 60’s expands this term use
in the field of entrepreneurship: image is considered the main tool psychological impact on the consumer. The “image” concept
was introduced into scientific use only in the early 60”s of the XX century K. Balding, who: for the first time singles out this
problem in a separate one industry, calling it image science. Somewhat later, the image became a major element of the theory
and practice of “Public Relations”, firmly entrenched in political and social life. The origins of modern performance about the
image have a sociological basis and go back to the works of prominent thinkers J. Kelly, D. Mead, W. Thomas.

Foreign authors of socio-psychological concepts of image based on the ideas of behaviorism, psychoanalysis, cognition of
L. Adler, E. Bern, W. James, J. Caprara, A. Maslow, K. Jung, and others.

Image is often seen in a general context with reputation or prestige. The “image” concept is a broader concept than
prestige or reputation. Reputation in explanatory dictionaries means the general opinion about the advantages or disadvantages
of someone or something, any public appraisal acquired by anyone a general opinion about the qualities, advantages and
disadvantages of someone’s something (Emmanuel Zenou & Manuel Samuelides, 2005; Wilkins, & Huisman, 2013).

In other words, reputation, like opinion, presupposes a verbal form expressions. Prestige is a relative assessment of social
significance various objects, phenomena, shared by this society members, group on the basis of the accepted values system, the
objective criterion for such an assessment, ultimately, is the ability of the object to satisfy some public need. It is assumed that
prestige is the image component that provides a positive perception, based on the subject idea as a carrier of qualities, desirable
to society or relevant social groups.

Also, it is unfounded to compare the image with the authority. The authority concept in explanatory dictionaries is defined
as a generally accepted meaning, influence, authority —as a publicly recognized awareness, someone’s competence in any matter,
and authoritative means trustworthy. Image can also be a basis for trust and a factor in facilitating influence.

“With the market relations development in Ukraine, the public consciousness began to operate with concepts:
individuality, the socio-economic relations subjects image. This allowed us to identify the most successful entities in the market
space. The identification issue also affected the educational system” (Protsenko, 2015).

Among a number of reasons for paying attention to the educational institution image, including higher education
(Hrytsan, 2016) “highlighted:

— increases citizens’ knowledge about the institution, which contributes to the positive attitude growth towards it;

— forces the reputation to work better for the institution;

— expresses that this institution is best suited for education of the appropriate level and development of the child’s
abilities;

— positions the institution as one that moves forward;

— unites different divisions of the institution under one image;

— promotes the introduction of one social business responsibility;

— denies misconceptions, warnings and false stamps;

— has a positive effect on people’s feelings, inspires trust;

— itis a tool for achieving the strategic team goals, which highlights its activities main aspects and is focused on the future;

— increases the educational institution competitiveness in the market;

— attracts educational services consumers of a certain level and partners;

— facilitates access of emergency services to various resources (financial, information, etc.) and the introduction of their
own programs, educational initiatives, etc.”.

We agree with the scientist’s opinion (Hrytsan, 2016) that speaking of authority, we can only state its presence or
absence. As for reputation or prestige, we have to evaluate these categories. But the image can be described and it manifests
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itself as a man’s special consciousness state. Image is a picture (imaginary construction) of what a person sees. And man both
sees and understands. Changing the image is often a change in human perception. The scientist considers situationality as a
certain image property, because the rating of the object characteristics depends solely on the situation and will differ for different
population groups. Partners will put competitiveness in the first place, institution employees — object manifestations as a robot
provider, and so on. Investigating the problem of the Free Economic Zone image, the scientific publications author identifies the
following image functions: meeting their own needs; creation of a certain estimation coordinates system; contrasting and
comparing one object with another. It should be noted that the image applies to social objects, not just people.

Speaking about the educational institution image (Hrytsan, 2016) states based on the results of his own research that the
educational institution image is significantly influenced by both partners’ and competitors’ image. It is the positivity of the
partners’ image and the competitors’ negative image that is a favorable factor in the university’s own prestige formation.

The educational institution image has a special role (Tkachenko, 2016). Image acts as a tool to ensure its attractiveness
and availability of resource potential. It seems to us absolutely correct the author’s opinion that it is the socio-cultural situation,
the founder’s of the educational institution values providing the image content.

The education development is closely bordered by the education sector development. And the the higher educational
institution image formation contributes to the university strategy implementation.

“The educational institution image is not only means, a management tool, but also management object, accompanied by
purposeful information work focused on target public groups” (Prysyazhniuk, 2017).

In this case, the educational institution image is not formed for making a profit, and for mutual understanding and
interaction in development education and society as a whole. Examining the image of I. Protsenko notes that “in the mid-90’s of
XX century, when it became clear that education is a service that should meet the society needs, along with many others” concept
“university image” becomes the scientific research subject. The author notes that the effective university image is “an image in
which a set of positive characteristics about the university as a whole contributes to the main university goals achievement,
creates a stable associative connection between the holistic image and PR— object, forms symbolic and public capitals. Effective
image enhances competitiveness in the educational services market. He attracts entrants and teaching staff, level of teaching
increases and the level of graduates increases accordingly. It makes it easier organization access to various resources: financial,
information, human, material. The image must be focused and appropriate consumers’ expectations of educational services
(Protsenko, 2015).

T. Prysyazhniuk defines the university image as “a set of certain people positive or negative perceptions about the
educational institution, which are formed through publicity, propaganda or advertising” (Prysyazhniuk, 2017).

It seems to us that N. Moiseeva’s opinion is absolutely correct, however, that the image structure of the higher
educational institution is multicomponent. The scientist identifies as separate components the educational services image, the
educational services consumers’ image, the organization internal image, the university rector’s image and the scientific council,
the staff image, social image, visual image. The educational service image, according to the author, represents people’s ideas
about the characteristics uniqueness of the offered services, including additional ones. Regarding the educational services
consumers’ image, it is noted that it includes presentation material on lifestyle and social status, personal characteristics. The
organization internal image covers the teachers’ and students’ ideas about the university, corporate culture and the team’s
psychological climate. The university rector image and the scientific council in the author’s interpretation is abilities and
psychological characteristics, attitudes and values, appearance. It is the generalized teaching staff image that is the staff image.
And university social goals idea is a social image. The buildings interior and auditoriums, the symbols — all this is a visual image.
Business image is also referred to the structural image components, and this is the organization idea as a business activity subject
(Moiseeva, 1999).

T. Prysyazhnyuk, in the structure of the higher educational institution image, distinguishes:

1) education quality;

2) the rector’s image;

3) the university style;

4) external attributes of the educational institution;

5) the price of educational services;

6) the level of participants’ psychological and physical comfort in the educational process;

7) the staff image;

8) universities participation in public activities;

9) mention in the media.

As we can see, scholars differ on the structure of the higher educational institution image in the list of its components.

However, after analyzing the scientists’ views, it should be noted that in most cases, their views resonate.

Forming the the higher educational institution image is a long process, designing the result of the most effective on the
basis of available university resources. Of course, this process is step by step:

- defining the image formation goals and the result projecting,

- target audience analysis for which it is planned to achieve the result,

- the choice of presentation means and methods of the university,

- implementation of the planned.

Formation of the higher educational institution image and its support affects not only the strengthening positions in the
educational services local market, but also generally allows testify to the education development level in the region and in the
country, which significantly affects the national education image (Prysyazhniuk, 2017).

Based on the existing research analysis and different authors’ publications, the definition of the higher educational
institution imagewas formulated — a stable image-idea of the educational institution, formed in the public consciousness and
reflecting its reputation, prestige and quality of educational services offered.
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Nowadays, the authors identify different components of the higher educational institution image. It should be noted that
components of the higher educational institution image is difficult to rank, because depending on specific different groups’ needs
accessing the educational institution services, the importance of the same image institutions component of the will vary.

DISCUSSION

In modern research, the problem of personality readiness formation to professional activity is solved using a certain set
of approaches. The analysis of the scientific and pedagogical literature showed that to solve the problem of the future teachers’
readiness to formation. the most effective is the application of systemic, integrative interdisciplinary, contextual and object-
oriented approaches. Since these approaches’ essence is quite thoroughly presented in the scientific and pedagogical literature,
we will not dwell on this, but only note their use features in our study.

The system approach allows to consider readiness of the future teacher for the higher educational institution image
formation image and this process as a system and design this model process.

An integrative approach provides systematization, generalization and knowledge deepening on the basis of
interdisciplinary connections that contributes to raising the future teacher’s scientific level, the development of dialectical
thinking and the ability to use knowledge from different scientific areas in solving specific problems and problems in the formation
of the higher educational institution image.

The contextual approach allows to organize readiness of future teacher “in the subject atmosphere” by including them
in the practical problems’ solution, setting professional, procedural and their future activities social context of formation of the
higher educational institution image, thus ensuring the consciousness reorientation of the future teacher from depersonalized
theoretical knowledge to a strictly personal, value-significant.

The object-oriented approach is the idea of modular learning development. In accordance with this approach, the training
material is divided into parts. In practice, this means that the learning object is actually the learning material content to obtain
some knowledge and or skills. It should be presented in the theoretical material form (with different levels of immersion detail
and depth) for the formation of relevant knowledge or in the educational practical task form (different difficulty levels) to form
a practical skill.

CONCLUSIONS AND PROSPECTS OF FURTHER RESEARCH. Thus, an effective strategy for the formation of the higher
educational institution image is a tool for influencing the perception of a higher educational institution by various subjects and
stakeholders’ groups, which increases its competitiveness potential. The further scientific research subject will be related to the
development of the higher educational institution image formation model and its organizational and methodological support.
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IMIAXK 3AKNALY BULLOT OCBITU AK NEQATOTNYHA NPOBJIEMA
M.M. JloxoHAa
CymcoKul 0epxcasHuli nedazoeivHuli yHisepcumem imeHi A.C. MakapeHKa, YKpaiHa

AHomayia. Y OaHili cmammi aemopom MpoaHANi308aHO HAYKOBI HAMPAYOBAHHA 30 MEMOK 00CAIOHEHHA Ma 3’ACOBAHO, WO MUMAHHA
hopmysaHHs imioxcy 3axknady suwioi ocsimu € nedazoeziyHoto npobaemoro, Aka nompebye demasnbHo20 O0CNIOHEHHS.
dopmynioeaHHA npobaemu. PehopmysaHHA 0C8IMHbLOI 2any3i, 8 MOMy 4ucsi suwoi oceimu, 8 YKpaiHi ma exodxceHHs ii 0o Esponelicbko2o
npocmopy 3MiHUAU 8umoau He auwe 00 Nedaz2o2iYHUX NMPayiBHUKI8. 3MIHIOEMbCA iIMIOHC camux suwie AK 3 boKy depxcasu ma
3aKkn0a0ie suwoi oceimu, mak i 3i cmopoHuU epomadcbKocmi ma 3006ysayie oceimu. YcniwHicmes 3aknady oceimu Hapasi mMae
00Mo8HIBAMUCL MAKOM MPOABOM [i020 iHOUBIOYanbHOCMI, MOKA3HUKOM AKOI € negHuUli piseHb cghopmosaHocmi imioxcy 3aKnady
suwoi oceimu. HernosmopHicme 06au44s Konekmusy 3akaady ocgimu sucmynae lio2o cknadosor. Omiice, He BUK/IUKAE CyMHigy
aKkmyassHicmes 0aHOI npobaemu ma nPakmu4yHa 3Ha4yumicme if supiweHHs. Hazoa10cumMo, Wo NUMAaHHA CMEoPEeHHSA iMiOHCy 3aKnady
suwoi oceimu nompebye 8us4eHHs.

Mamepianu i memodu. Y npoyeci HanucaHHA cmammi 3acmocosysanuce Mamepianu oucepmauiliHux 0ocnioxceHs, nedazoi4yHoi ma HayKosoi
nimepamypu. [ina 0ocAzHEHHA NocmasneHoi memu 00CniOHeHHA 8UKOPUCMO8BY8AAUCA meopemuyHi U emnipu4yHi memodu: aHani3
i cucmemamusayjis; crocmepexeHHsA; NUCbMO8e Ma YyCHE ONUMY8AHHSA; QHA1i3, CUCMeMamu3auyis, y3a2aabHeHHA.
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Pesynemamu. Cnid 3anponoHysamu HacmynHi meHOeHYii ¢popmysaHHA imidxcy 3aknady euwoi oceimu: - KepigHuli ma npogecopcbKo-
suKnadauybKuli cknad 3BO nosuHeH po32aa0amu imioxc 3axkaady suwoi oceimu AK ymosy, wo 3abesneyvye (io2o no3uyioHy8aHHA Ha
PUHKY i Ni08UWEHHSA KOHKYPEHMOCTPOMOXHOCMI; - HaABHICMb imidxcy 3BO Mae 38'A3ysamucs 3 Ni08UWEHHAM NPecmuxy, d, omie,
asmopumemy i 8rnausy 3aknady suwjoi oceimu 8 KpaiHi; - imiox 3BO enausae Ha subip cmydeHmamu 3aknady euwjoi ocgimu e
AKocmi 6a3u npogeciliHo2zo HABYAHHSA.

BucHo8Ku. TaKum YUHOM, echeKmusHa cmpamezis hopmMysaHHsA imidxcy 3aknady suujoi oceimu € iHcmpymeHmom enausy Ha crnpuliHamma 3B0
pi3HUMU cy6'ekmamu i epynamu 3ayikasaeHux ocib, wo nidsuwye nomeHyiasn io2o KOHKYPEHMOoCMPOMOXCHOCM.

Kntouosi cnoea: 3ax1a0 suwjoi oceimu, imidx, imiox: 3aknady ocsimu, ecpekmusHuli imidx, imioxc 3aknady suujoi oceimu, cmpykmypa imioxcy,
emanu ghopmysaHHs.

This work is licensed under Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License.
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PREREQUISITES FOR THE COACHING TECHNOLOGIES ORIGIN IN THE STAFF MANAGEMENT SYSTEM

ABSTRACT

Formulation of the problem. The new philosophy of staff management involves the formation of employees’ favorable work perception in the

company, encouraging the interaction culture, the use of powerful analytics tools and giving employees the opportunity to control
their own careers. Modern organizational coaching technologies help to build the potential of the staff management function,
helping to achieve the goals of the organization.
The article examines the essence and prerequisites for the emergence of coaching technologies in the staff management system.
The history of origin is analyzed. It has been found that the coaching paradigm as a special style of interaction has developed
based on the search for advanced approaches in the field of mentoring, business counseling, psychological counseling and even
psychotherapy. Options for the coaching application in staff coaching, business coaching and working with staff are considered.
It has been found that coaching is a process aimed at achieving goals in various life spheres and activity. It arose at the junction
of psychology, management, philosophy, logic and life experience. One of the equivalents of the coaching idea is “joint
achievement” or “developmental counseling”. It has been proven that in Ukraine coaching has become the most widespread in
the counseling field, and some managers use it as a method of staff management in order to effectively form motivation. It has
been found that coaching technology includes the method of Socratic dialogue.

Materials and methods. Solving the highlighted aim, a set of methods of scientific research adequate to them were used, theoretical: a
comparative analysis of coaching technology in the mainstream development of the modern society; a systematic analysis of
prerequisites for the coaching technologies emergence in the staff management system. The main coaching sources are singled
out, namely: the method of Socratic dialogue, the psychoanalytic theory of S. Freud, K. Jung; humanistic approach in
psychotherapy (K. Rogers, A. Maslow, A. Adler); methods of practicing effective sports coaches (T. Gallwey); D. Goleman’s concept
of emotional intelligence (EQ).

Results. Modern research in the psychology of leadership confirms that emotional competence is a much more important factor in achieving
successful results in working with people than technical knowledge and skills. Understanding emotions, the ability to manage
them, the ability to develop high motivation, correctly recognize the emotions of others and competently build relationships with
them increases the modern leader effectiveness. In other words, coaching technology becomes a very promising method in the
modern staff management system.

Conclusions. The essence and preconditions study of the coaching technologies in the staff management system allows to conclude that the
sources of coaching are considered Socratic dialogue method, psychoanalytic theory, humanistic approach in psychotherapy,
methods of practicing sports coaches, the concept of emotional intelligence (EQ) D. Goleman. Coaching as a type of management
focuses on the process of developing the employees’ potential, helps to maximize their personal productivity and the success of
the company as a whole.

KEY WORDS: coaching, technology, efficiency, staff, prerequisites, advanced approaches in the field of mentoring, business consulting,
management.

INTRODUCTION

The problem formulation. Management counseling based on coaching technology has been developing in recent decades
and is now an established system, an interdisciplinary field that includes methods of active observation and listening, question
technology, project techniques, neurolinguistic programming, elements of deep psychology and psychotherapy. In the conditions
of innovative economy formation built on new knowledge, requirements to the staff competences of the enterprises and the

© 0. Skorobagatska, 2021.
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organizations essentially grow and quickly change. The new staff management philosophy involves the formation of employees’
favorable work perception in the company, encouraging the interaction culture, the use of powerful analytics tools and giving
employees the opportunity to control their own careers. Modern organizational coaching technologies help to build the potential
of the staff management function, helping to achieve the organization goals.

Research relevance. M. Danilova, J. Gibner, T. Golvy, D. Goleman, T. J. Leonard, E. were engaged in research of coaching
theoretical bases. Parslow, R. Pryor, M. Ray, A. Savkin, J. Smart, N. Smith, F. Stone, N. Tomashek, J. Whitmore. Among domestic
scientists, aspects of coaching in the management context were studied by V. Gurievskaya, V. Zhukovskaya, V. Kulik, N. Lev,
E. Logvinovsky, O. Martsinkovskaya, A. Mazaraki, M. Nagara, V. Pavlov, H. Peredalo, I. Petrovska, N. Sychova.

The psychological theory influence on the coaching technology development is considered: from A. Adler’s theory
coaching borrowed the exercise of goal setting, life planning, modeling the future; One of K. Jung’s methods is successfully used
in coaching - to inspire a person to reconsider his life and convince him to develop in accordance with their natural talents, to
find application for them in life and purposefully improve their personality. K. Rogers’s theory, according to which all people have
the ability to build their lives so that it gives them personal satisfaction and at the same time was constructive in social terms,
became the basis of “life coaching”; for the coaching development is of great importance the theory of A. Maslow, who studied
the self-actualization phenomenon. The methods of effective sports coaches have made a great contribution to the development
of coaching technology. Thomas J. Leonard, T. Galway, and J. Whitmore became key figures in the coaching origin process as an
independent training method. The modern coaching development was significantly influenced by the concept of D. Goleman’s
emotional intelligence.

The aim of the article is a theoretical analysis of the preconditions for the coaching technologies emergence in the staff
management system.

RESEARCH METHODS

Solving the highlighted aim, a set of methods of scientific research adequate to them were used, theoretical: a
comparative analysis of coaching technology in the mainstream development of the modern society; a systematic analysis of
prerequisites for the coaching technologies emergence in the staff management system. The main coaching sources are singled
out, namely: the method of Socratic dialogue, the psychoanalytic theory of S. Freud, K. Jung; humanistic approach in
psychotherapy (K. Rogers, A. Maslow, A. Adler); methods of practicing effective sports coaches (T. Gallwey); D. Goleman’s concept
of emotional intelligence (EQ).

RESULTS

In today’s world, the topic of coaching has become one of the most popular in the management and consulting field.
According to European experts, coaching is one of the most effective management methods. Most counselors define coaching
not only as a direct learning method, but also as a philosophy, the technologies and methods system aimed at the most productive
setting and goals achievement.

Coaching as a new counseling form emerged in the early 1980s. Initially, this term meant a special training athletes’ form
who claim outstanding results. Later, coaching began to be used by successful businessmen, politicians, public figures and show
business stars as an effective method of achieving serious personal goals. In the 1980s, coaching began to play an important role
in business. The coaching effectiveness soon became known throughout the world. But a serious attitude to the coaching role in
the organizational development field was prepared by works on situational leadership, where coaching is seen as a leadership
style aimed at developing the staff initiative and independence.

In the West, the coaching paradigm as a special interaction style has developed based on the search for advanced
approaches in the mentoring field, business counseling, psychological counseling and even psychotherapy. This technology has
helped people develop, learn new skills and achieve great success. Personal and corporate goals have become more conscious
and consistent. Now this very effective way of achieving concrete results in life and business is gaining recognition around the
world.

Coaching is the person’s individual training to achieve important goals, increase the planning effectiveness, mobilize
internal capacity, develop the necessary skills and abilities, and develop improved strategies for obtaining results. This technique
is designed to empower people who are aware of the need for change and who set themselves the task of professional and
personal growth. It can be aimed at implementing plans in various life areas: business, career, education, interpersonal
relationships and family. All methods used in coaching are aimed primarily at focusing person’s attention on purposeful actions
and motivation for these actions.

Coaching also exists as a management type that focuses on the developing process of the employees’ potential, helping
to maximize their personal productivity and the company success as a whole. Many organizations have begun to apply the
principles of coaching, increasing the effectiveness of each employee at each organizational level.

Personal coaching helps to identify goals and optimal steps to achieve them; increase the client’s independence and
responsibility; to enjoy their activities; learn to find new effective cooperation ways; make the right decisions quickly in difficult
situations; to coordinate individual goals with the goals of the organization; make your life richer; open new opportunities; earn
more and spend less; to enrich life with new productive staff relationships.

Business coaching allows you to effectively solve the following tasks: creating cohesive work teams; introduction of new
goods and services to the market; intangible motivation of staff; change management; access to new markets; project
management (from department to organization); increase sales efficiency; project teams creation; competitive advantages
formation; product or company positioning; staff training.

The most obvious options for applying coaching in working with staff: staff motivation; rating; powers delegation;
problem solving; relations settlement; planning and inspection; work in groups; performance of tasks; staff development.
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To achieve these goals, coaching uses scientifically sound methods, techniques of personal growth and practical
experience. It is a process of self-development that gives clients a clear idea, who they are, what they do, what they want and
why they want it. No other method takes into account the personal history, which allows you to rely on his best qualities.

According to a Manchester Inc. study, organizations that invest in coaching their top executives make almost six times as
much profit. Firstly, it’s because coaching focuses people on doing things that increase an organization’s profits. Secondly, it gives
the client company “capital” of staff self-motivation and responsibility, which maximizes the productivity and efficiency of the
organization, leads to increased profits.

Coaching does not provide “valuable advice”, but provides the client with real methods and skills. Their use allows to find
the right solutions in a particular situation, optimal for the employee and the company. This technology reliably adapts the
organization and the person to high competition in the market. After all, the efficiency and productivity level of the organization
is a huge resource.

Thus, coaching is a very effective technology in modern work with the staff, which helps to learn new skills and achieve
great success, and companies to reach a new effective level. Consider the essence and prerequisites for the coaching technologies
emergence in the staff management system.

The word “coach”, which became established in England in the XVI century, translates as “something that quickly delivers
to the goal”. In the second half of the XIX century, English students began to call this term private tutors. Already in the early 90s
of the XIX century, the word was firmly established in the sports lexicon as the sports coach name, and then moved to denote
any activity related to mentoring, training, counseling. “Coaching” is a transliteration of English “coaching”, which can be
translated as “training, preparation, training”.

Coaching is a process aimed at achieving goals in various life spheres and activity. It arose at the junction of psychology,
management, philosophy, logic and life experience. One of the coaching idea equivalents is joint achievement” or “developmental
counseling” (Whitmore, 2012).

Itis believed that coaching was finally formed as a separate profession in the early 90’s of XX century. In the United States,
the coaching profession was officially recognized in 2001 through the establishment and operation of the International Coaching
Federation.

In Ukraine, coaching has become most widespread in the field of counseling, although recently some managers have
begun to use it as a staff management method in order to effectively form the motivation and adequate behavior of their
employees.

Coaching sources should be considered in 5 main areas:

1. Socratic method of dialogue. Mayevtika.

2. Psychoanalytic theory of S. Freud, K. Jung.

3. The humanistic approach in psychotherapy (K. Rogers, A. Maslow, A. Adler).

4. Methods of practicing effective sports coaches (T. Gallwey).

5. The emotional intelligence concept (EQ) D. Goleman.

The direct learning method, based on the actualization of individual experience as a means of participants’ self-expression
in the learning process and as a means of most effective behavior, is called “maevtika”, by analogy with the method of dialogue
developed by the ancient philosopher Socrates.

The Socratic dialogue method is a specially organized system of logical questions construction: each subsequent question
is conditioned by the interlocutor’s preliminary answer. As you know, the main provisions of the Socratic dialogue art are as
follows: the establishment that all knowledge a person already has, that he has the knowledge fullness; consciousness derives an
understanding of the truth from itself; anti-dogmatism, which is expressed in the claims rejection to the possession of reliable
knowledge; knowledge is something more than just a thought, it cannot be obtained in a ready form; a person must expend
considerable effort to “find” knowledge; according to Socrates, only that knowledge is strong, valuable to man, which is extracted
by the thinking subject himself; the task of a coach-manager is to help a person acquire knowledge by asking the right questions.

Coaching technology includes the Socrates method: in modern practice, coaching is recognized as effective and uses the
technique of special question organization in order to update the individual experience.

From A. Adler’s theory, coaching borrowed the attitude to each person as his own life creator. Exercise for goal setting,
life planning, modeling the future — all these techniques are widespread today in coaching. A. Adler believed that everyone can
change their destiny and life, if you set a goal and will consciously move towards it.

One of K. Jung’s methods is successfully used in coaching —to inspire a person to reconsider his life and convince him to
develop in accordance with their natural talents, to find application for them in life and purposefully improve their personality.

The humanistic psychology founder K. Rogers has created a new direction, according to which all people have the ability
to build their lives so that it gives them personal satisfaction and at the same time was constructive in social terms. K. Rogers
insisted that people have a desire to develop in a positive direction. This was one of the first steps towards what is today “life
coaching”. Thus, the coach must create an atmosphere in which you can openly express yourself, your feelings, and thus help
improve the other person in accordance with his own intentions and goals.

For the coaching development is of great importance the A. Maslow’s theory, who studied the self-actualization
phenomenon. He analyzed the individuals’ lives, who lived with the fullness and awareness sense of their existence, and
constantly progressed. He believed that man by nature strives for mental balance, positivity, self-realization, creative activity
(Trop, Clifford, 2008).

The methods of effective sports coaches have made a great contribution to the coaching technology development.
Thomas J. Leonard, Timothy Gallwey, and J. Whitmore became key figures in the coaching emergence process as an independent
training method.

The coaching founder, Thomas J. Leonard, introduced the “coach”concept, borrowing it from sports (English Coach —
tutor, instructor, coach) and achieved outstanding results by creating a coaching industry. In addition, his clients often needed
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not only tax and financial planning skills, but also conversations on personal topics that were not directly related to a specific
problem. Yes, he realized that his clients wanted from him what could be called “life planning”. In 1982, Thomas Leonard began
coaching and was the first to use the term in a non-sporting context.

T. Leonard was professionally engaged in coaching. He founded the International Association of Certified Coaches, the
University of Coaches, and published the largest website in the Today’s coaching industry. T. Leonard defines coaching as a system
of realization of participants’ joint, social, personal and creative potential of the development process in order to obtain the most
effective result (Leonard, 2012).

T. Gallwey, author of the bestseller “The Inner Tennis Game”, proposed the use of the sports principles in business. His
technique of “internal play” has become widespread and is used in sports, business, health care and education. It is also the
coaching basis (Gallwey, 2012).

T. Gallwey emphasizes that the big difference between better and worse results is obvious and cannot be explained solely
by the abilities lack. Differences are directly related to the way you learn or make changes in performance. T. Galway noted that
trusting the expert coach assessment, the athlete reduces his responsibility to the accurate execution level what he is told. As a
result of this approach, a person’s willingness to self-improve and take responsibility for this training suffers. According to
T. Gallwey’s theory, the “opponent in the head” is much more dangerous than the opponent on the other side of the “grid”. The
coach’s task is to help the player eliminate or mitigate internal obstacles. As a result, a person’s natural ability to learn and achieve
efficiency will be manifested. The “Inner Game” purpose is to reduce any interference in the disclosure and realization of the
man’s full potential. Business training is based on awareness, trust and conscious choice (Gallwey, 2012).

The Inner Game core is the fact that we have more human potential (12) than we think, and that we hinder the realization
of this potential (11) more than we would like. The methodology basis of the Inner Game is an invaluable awareness of the existing
reality, whether it is simple behavior or complex business situations; understanding that we need to present as clearly as possible
the results we want to get; as well as trust in their own resources to move towards the desired results. Trust here means some
reduction in the control level not in relation to external factors, but in relation to personal internal potential. It is this trust that
allows the “flow” in the work or game, makes them effective and fun (Gallwey, 2012).

DISCUSSION

The application of the internal game method is to find the best ways to manage change and has certain tasks:

1. Help all company employees to learn and think independently.

2. Help managers to learn to be business coaches;

3. Help managers to learn creating “educational organizations” (Gallwey, 2012).

T. Gallwey grasped the very coaching essence: coaching reveals a person’s potential and thus helps him to achieve
maximum efficiency (Gallwey, 2010).

The founder of the corporate business direction and management in coaching, John Whitmore, defined coaching as a
goals system, employee potential development. In 1992, he published a book, “Coaching for Performance”, which “Management
Today” magazine describes as “the best in the field”. This coaching guide is aimed at both beginners and professionals (Leonard,
2012; Whitmore, 2005).

The modern coaching development was significantly influenced by the emotional intelligence concept of D. Goleman. The
work of New York Times journalist D. Goleman was a breakthrough in the human resource efficiency study. His book “Emotional
Intelligence” became a real bestseller. In 1995, Daniel Goleman discovered that no less important role than “IQ” is played by
another remarkable factor — “EQ” (emotional intelligence), an emotional intelligence indicator, as control over their own
emotions, as well as the ability to perceive other people’s feelings characterize intelligence more precisely than the ability to
think logically. The results of these studies were later the management basis in the coaching style (Goulman, Boyatsis, Mackie,
2008).

D. Goleman’s research has shown that 1Q does not correlate with business success. According to research from Harvard
University, only 15% of a leader’s effectiveness is determined by his intelligence (1Q), and 85% — emotional competence (or
emotional intelligence — EQ). The results of D. Goleman’s research later laid the foundation for coaching-style management: what
a person feels has a much greater impact on his work quality than what he knows how to do; the ability to listen and hear others
is much more important than the ability to use one’s own knowledge; the ability to ask the right questions is much more important
than the ability to give direct and clear instructions; all changes and moving forward begin with inner self-consciousness; each
subsequent step is necessarily based on an understanding of the ultimate goal. According to D. Goleman, firstly, you should be
able to manage your life, and secondly — to have a wide range of social skills. Together, they form a tool for positive influence on
others and external change (Goulman, Boyatsis, Mackie, 2008).

Thus, the developed skills of emotional competence allow the leader to consider their emotions and their staff emotions
as a management resource, and thus increase their activities efficiency and entire organization effectiveness. Top managers of
successful companies take this factor into account, which allows them to make better use of existing professional knowledge and
experience, to be more successful and efficient.

E. Parslow, M. Ray considered coaching as a systematic approach to the corporate culture formation (Parslow, Ray, 2003).

Modern research in the leadership psychology confirms that emotional competence is a much more important factor in
achieving successful results in working with people than technical knowledge and skills. Understanding emotions, the ability to
manage them, the ability to develop high motivation, correctly recognize others’ emotions and competently build relationships
with them increases the modern leader effectiveness. If the manager does not think about the problem of emotional competence,
his work results can be very low.
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CONCLUSIONS AND PROSPECTS OF FURTHER RESEARCH

The essence and preconditions study of coaching technologies in the staff management system allows us to conclude that
the coaching sources are considered Socratic dialogue method, psychoanalytic theory, humanistic approach in psychotherapy,
practicing sports coaches methods, the emotional intelligence concept (EQ) D. Goleman. Coaching as a management type focuses
on the developing the employees’ potential process, helps to maximize their personal productivity and the company success of
the as a whole. Thus, in our opinion, further research deserves to study aspects of staff capacity development in the context of
organizational coaching.
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NEPEAYMOBU BUHUKHEHHA KOYYUHTOBUX TEXHONOTIA Y CUCTEMI YNPABJ/TIHHA NEPCOHANOM
O.l. CkopobazamcbKa
Cymcokuli OepxcasHuli nedazoziyHuli yHisepcumem imeHi A.C. MakapeHKa, YKkpaiHa

AHomayjis.

@PopmynioeaHHa npobaemu. Hoea inocogis ynpaeniHHA nepcoHasnom nepedba4yae GopmMysaHHsA Yy criepobimHukie crpuamaueozo
cnpuliHaAmms pobomu y KOMIMAHIl, 300X04eHHA Kysabmypu 83aEmMO0ii, 3aCMOCy8aHHA MOMYM¥HUX IHCMpyMeHmie aHaaimuku ma
HAOAHHSA MPAYIBHUKAM MOMXC/IUBOCMI KOHMPOKBAMU PO3BUMOK 8/aCHOI Kap'epu. Cy4acHi opaaHizayiliHi Koy4uH208i mexHonoaii
donomazaome Hapowlysamu nomeHyian pyHKUil ynpasniHHA nepcoHanom, crpustodu 0ocazHeHHIo yineli opaaHizauii.

Y cmammi docnidreHo cymHicme ma nepedymosu BUHUKHEHHSA KOYYUH208UX MexHos02ili 8 cucmemi ynpasniHHA nepcoHasnom. [lpoaHanizosaHo
icmopito BUHUKHEHHA. 3’Ac08aHO, WO Napaduama Koy4uHay AK 0cobauso2o cmusto 83aeMOOii pO3BUHYAACA HA OCHOBI MowyKie
nepedosux nioxodie 8 2asy3i HacmasHuymMaea, 6i3HeC-KOHCY1bMYB8AHHS, MCUX0/102{4H020 KOHCYAbMYBAHHSA i HABIMb ncuxomepartii.
3’AacoeaHo, Wjo Koy4uHa — ye npoyec, crpamosaHuli Ha 0ocaeHeHHA yineli y pisHuUx cgpepax xumma ma dianbHocmi. BiH BUHUK Ha
CMUKy ficuxonoeii, ynpasniHHa, ginocogii, noziku ma xummesozo doceidy. OOHUM i3 eKsigaseHmis i0ei Koy4uHay € «crinbHe
docszHeHHA» abo «p038UBAKOYE KOHCY/bMYBAHHA». [JosedeHo, Wo 8 YKpaiHi KoyyuHe ompumas Halibinbw WupoKe NowupeHHs 8
o0baacmi KOHCYnbMy8aHHA, 0 MAKOX OefKi KepieHUKU 3acmocosyrome (020 AK MemoO YynpaesniHHA MepcoHanomM 3 Memor
eghekmueHo20 hopMy8aHHA MomMuBauii.

Mamepianu i memodu. Bupiwyrouu sudineHy memy, 6ys10 8ukopucmaHo Habip Memodie HayKosux 00CiOXEHb, A0eK8AMHUX iM, meopemu4Hul:
MopiHANbHUL aHAsI3 KOY4UH208UX MexHOA02il y 3a2016HONPULIHAMOMY PO38UMKY CYy4aCcHO20 Cycrinscmea; cucmemamudHuli
aHani3 nepedymos 0514 mpeHepCbKux mexHos0z2ill, ujo 3’A8AA10MbCA 8 cCUCMEMI yrpasiHHA NepCoHAIOM.

Pe3zynemamu. Cy4acHi 00cnidnceHHA 3 ncuxonoeii nidepcmea nidomeepdxcyroms, Wo emoyiliHa KomnemeHmHicmes € Haba2amo 8amcAUsiuWUM
akmopom OocAeHeHHA ycrniwHux pesyasmamie y pobomi 3 A00bMU, HiHC MexXHiYHi 3HAHHA Mma eMiHHA. Po3ymiHHA emouil,
30amHicme Kepysamu Humu, 30amHicme po3su8amuU 8UCOKY Momueauito, npasusnbHO po3nizHasamu emoyii iHwux awoel |
2pamomHo bydysamu 3 HUMU CMOCYHKU Midsuwye echeKmusHicme Cy4acHO20 KepisHUKA. ToMy, mexHonoz2ia Koy4uHay € docums
rnepcrnekmusHUM MemoOdoM y Cy4dacHili cucmemi ynpaeniHHA nepcoHanom.

BucHOBKU. BusyeHHsA cymHocmi ma nepedymos 8UHUKHEHHSA KOyYUH208UX mexHOos102ili 8 cucmemi ynpaeniHHA nepcoHasnom 003804€ 3pobumu
BUCHOBOK, W0 Oxepesnamu Koy4yuHay 88ax(aomb COKPamiscobKili memod dianozy, ncuxoaHanimu4yHy meopito, 2ymaHicmu4Hull
nidxid y ncuxomeparnii, MemoouKU NPAKMUKY4UX CIIOPMUBHUX mpeHepis, KoHyenuyito emouyitiHozo inmenekmy (EQ) . FoyameHa.

Knto4osi cnoea: KoyvyuHz, mexHosoe2is, egekmusHicms, nepcoHas, nepedymosu, nepedosi nidxodu e 2any3i HacmasHuymea, 6i3Hec-
KOHCY/1bMY8AHHSA, MEHEOHMEHM.

This work is licensed under Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License.
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INNOVATIVE PEDAGOGICAL METHODS AND COMPUTER TELECOMMUNICATIONS IN DISTANCE EDUCATION

ABSTRACT

Formulation of the problem. The problems of pedagogical system, innovative methods of education and training of specialists, use of new
teaching methods based on computer information technologies and distance learning platforms, use of innovative methods and
distance learning platforms in the implementation of online education are considered. According to statistical research, the
effectiveness of the traditional pedagogical system is no more than sixty percent. Innovative methods of training specialists in
education are the use of new methods that qualitatively increase the effectiveness of ways and means of presenting information
compared to the traditional system, learning to find the necessary information independently, checking its adequacy and
learnability. Such innovations and novelties can be the use of computer technology and the Internet, and, especially now, of
distance learning and communication technology.

Materials and methods. The methods include content analysis, synthesis, comparison, description of the obtained research results,
generalization.

Results. The existing solutions for remote learning (distance learning platforms), using computer telecommunications, were analyzed: Meet,
iSpring, WebTutor, GetCourse, Google Classroom, Microsoft Teams, Moodle, Blackboard Learning System, LMS «Prometheus»,
The Virtual Laboratory, VirtuLab and ZILLION, video communication and conference programs: Zoom, YouTube, Viber, Skype and
others. All these platforms have their own characteristics and features, and their use lies in the possibilities of application in
educational institutions and personal preferences of teachers and students. All distance learning platforms are web-based and
therefore the requirements for client computers are minimal. The analysis of the remote learning technologies used allows us to
determine the basic necessary and sufficient set of software tools that need to be applied for the full operation of the platform in
the application of distance learning technologies. Microsoft Teams is suggested as a possible platform for distance learning.

Conclusion. Application of remote technologies and software in creation of hardware-distance scientific-educational systems will lead to low
cost of software product both for developers and customers (reduction of expenses on additional software) and will provide
attraction of a wide range of users due to low system requirements and possibility of use in mobile devices. And usage of Microsoft
Teams distance learning platform allows implementing a wide range of capabilities, which this platform has: video
communication, different types of communication, provision of all kinds of materials, demonstration of any participant's screen
during broadcast for the whole group, list of participants and attendance control, polling, possibility to record events and their

further viewing, administration of all processes from the learning side, etc.

KEY WORDS: innovative methods of education, computer technologies, online education, virtual hardware-remote laboratory.

© A. Uzhelovskyi, K. Brovchenko, A. Muzyka, 2021.

23



PHYSICAL & MATHEMATICAL EDUCATION issue 1(27), 2021

INTRODUCTION

Problem statement. According to statistical research, the effectiveness of the traditional pedagogical system is no more than
sixty percent. Innovative methods of training specialists in education are the use of new methods that qualitatively increase the
effectiveness of ways and means of presenting information in comparison with the traditional system, teaching to independently
search for the necessary information, checking its adequacy and learnability. IT and software specialists are characterized by early
vocational training and an early start to professional working life. As a matter of fact, knowledge and skills acquired in the last years
of school and the first years of college and higher education institutions while studying fundamental disciplines in this field play a
great role in the formation of a highly qualified specialist. (Tkachov&Brovchenko, 2020)

The opportunity to possess information resources stimulates the development of new information tools, reveals the horizons
of information needs. Unlike the history of technology development, the new information resource does not replace the old one,
but complements the existing system of information communication and learning. (Frolov&Chernitsin, 2008)

Analysis of current research. The use of innovative pedagogical technologies and computer telecommunications is a modern
direction of development and improvement of the education system. This is especially relevant today, at a time of general quarantine
restrictions and in the education system in particular.

Various platforms such as Meet, iSpring, WebTutor, GetCourse, Google Classroom, Microsoft Teams, Moodle, Blackboard
Learning System, Prometheus, The Virtual Laboratory, VirtuLab and ZILLION, Zoom, YouTube, Viber, Skype and other video
communication and conferencing tools are used for distance learning of specialists. All these platforms have their own characteristics
and features. (Tkachov&Brovchenko, 2020)

Purpose of the article. The aim of the article is to convey the need for distance learning technologies, virtual online labs, and
bringing together developers and users to find the best possible capacity and set of technologies when creating a software product
through user feedback, queries and questionnaires, which is especially relevant today. The use of the Microsoft Teams distance
learning platform is proposed to implement these ideas.

THEORETICAL FOUNDATIONS OF RESEARCH

With modern technology, there are many forms and methods of innovative pedagogical technology and computer
telecommunication to improve learning. It is necessary to support and develop students diverse thinking, experience,
independent assimilation of material and ability to find the right solutions.

Innovation in education is understood as a process of improving pedagogical technologies, a set of methods, techniques
and means of teaching. Nowadays, innovative pedagogical activity is one of the essential components of educational activities of
any educational institution. It is innovative activity that not only creates a basis for creating an institution's competitiveness in
the market of educational services, but also determines the direction of professional growth of a specialist, their creative search,
and contributes to personal growth. Therefore, innovative activity is inextricably linked to the scientific and methodological
activities of teachers and lecturers. (Dichkivska, 2015).

The problem of effectiveness of innovation activity of modern pedagogical science is largely a consequence of
misunderstanding, distortion of the essence of the term "innovation" itself. Innovation is carried out at the expense of the
resources of the system itself and is aimed at changing it. It is not limited to the negation of the generally accepted, old,
conservative, and allows the purposeful nature of innovation and its focus on stability and its transition to a qualitatively new
state. (Tkachov&Brovchenko, 2020).

These innovations could be the use of computer technology and the Internet. The creation of computer networks has
given mankind an entirely new way of communicating. The latest advances in data transmission technology have opened up
unlimited possibilities for the transmission of data to almost any part of the globe. We should also consider the fact that in the
future, the computer will be one of the main means of communication between people. A positive feature of modern Internet
technology is the unique experimental resources that are sometimes located on the other side of the globe.

As a perspective for the near future, we can also talk about "virtual" online laboratories, in which students conduct
experiments on equipment located in a neighboring building or on another continent. A certain amount of specialized equipment
must be used to conduct modern laboratory research. It is very difficult to set up such laboratories in every research center.
However, in combination, several laboratories can meet the scientific needs of researchers. Therefore, it is promising to use
hardware-remote research laboratories that will allow research to be carried out on real equipment by remote users, to be
controlled and to obtain results via remote data transmission channels.

RESEARCH METHODS

To achieve the goal of the study, the following methods were used: content analysis of distance learning platforms to
determine the level of their compliance with the needs of students; synthesis and generalization of the conclusion on their
compliance with certain requirements; description and comparison of research results for qualitative and quantitative analysis.

RESULTS OF THE RESEARCH

To address this issue, existing remote learning solutions (distance learning platforms) were analyzed: Meet, iSpring,
WebTutor, GetCourse, Google Classroom, Microsoft Teams, Moodle, Blackboard Learning System, LMS «Prometheus», The
Virtual Laboratory, VirtuLab and ZILLION, video communication and conferencing programs: Zoom, YouTube, Viber, Skype. The
following requirements were imposed on the platforms: the platform should preferably be free, web-oriented, multilingual,
modular, intuitive; have the necessary protection against hacking and compatibility with mobile applications (Table 1). Each
platform was installed and analyzed for the possibility it of using for remote distance learning. The authors have studied and
tested the proposed software. Using the available materials, user feedback and based on our training experience, we made
estimates and conclusions on the implementation of the provided distance learning platforms.
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Table 1
Comparison of multilingual distance learning platforms
D'Sta’Tce License Se§5|on N“mb.er. Online C(?nduc— Data Difficulty Reliability
Learning time of partici- | Chat [ confer- tion of
cost S storage of use of work
Platforms limits pants ence tests
Meet freeware . 60 100 + + + unlimited + +
minutes
iSpring 4500 3 unlimited unlimited + + + unlimited - +
per year
WebTutor 32(?(?:_5 unlimited 300> + + + unlimited + +
GetCourse | 70-4000$ | unlimited 1000000 + + + 4000 Gb + -
Google freeware unlimited 100 + - + unlimited - +
Classroom
Microsoft freeware unlimited unlimited + + + unlimited - +
Teams
Moodle freeware unlimited 50 - - + 256 Mb + +
Zoom freeware .40 100 + + - unlimited + -
minutes
YouTube freeware 12 hours unlimited + - 128 Gb - +
Viber freeware unlimited 20 + - - unlimited - +
Skype freeware unlimited 25 - - - unlimited - +

All these platforms are web-oriented and therefore the requirements for client computers are minimal. This makes the
software product attractive from the user's point of view. (Tkachov&Brovchenko, 2020)

But there are peculiarities in each of the above platforms. For example, the duration of a session in the free version of
Zoom is limited to 40 minutes (this limit has now been temporarily removed), the connection of up to 100 people, it is necessary
to have and enter the conference ID and password every time, and most importantly the weak security of the software. YouTube,
Viber, Skype have similar limitations, including one-way communication or a small number of people connected at the same time.

Separate consideration should be given to the use of virtual laboratories in distance learning. Such laboratories are limited
in content and accessibility, and it is now almost impossible to conduct research on them. The few available virtual laboratories
that exist today are limited in their functions and present virtual lab works, demonstration materials or virtual instruments. When
creating hardware-based systems, the question arises as to which software tools and technologies should be used to create a
user-friendly, versatile and multifunctional software platform, including robotic test rigs with remote control capabilities.

Today virtual laboratories are necessary for preparation for real laboratory works, school classes, practical and laboratory
works in higher educational institutions, if appropriate conditions, materials, reagents and equipment are not available, for
distance, self-study and for scientific work.

But some software packages are noteworthy, such as the Electronics Workbench or NI Multisim (fig. 1). This is a software
package designed for virtual circuit simulation of digital and analogue electronic circuits. Initially it was offered as a training
package. It has a well-designed interface, an extensive library of elements, mostly foreign-made. Multisim simulates digital
circuits well. NI Multisim 10.0 brings together the processes of electronic device development and testing based on virtual
instrumentation technology for training and production purposes. (Kyryna&Fomyna, 2015; Gololobov, 2019)

This product is essential for interactive SPICE modeling and analysis of electrical circuits used in circuit design, PCB design
and complex testing. This platform links test and design processes, giving the electronic designer the flexibility of virtual
instrumentation technology. The combined use of Multisim electrical circuit simulation software with LabVIEW's measurement
system development environment, allows theoretical data to be compared with real data directly during the circuit design process
of conventional electrical circuits, which reduces the number of design iterations, the number of errors in prototypes and
accelerates the final product to market. (Kyryna&Fomyna, 2015; Gololobov, 2019)

The latest versions of Multisim include a Multicap version, making it a versatile tool for programmatically describing and
immediately testing circuits.

Multisim 10.0 can be used to interactively create circuit diagrams and simulate their modes of operation. Multisim forms
the basis of a virtual electrical engineering training platform comprising of prototype workstations NI ELVIS and NI LabVIEW. The
package provides students with a comprehensive hands-on experience of the complete electronic design cycle. With this
platform, students can easily move from theory to practice, creating prototypes and deepening their knowledge in the basics of
circuit design. (Kyryna&Fomyna, 2015; Gololobov, 2019)

Distance learning platforms have their drawbacks. In general, they are whole complexes, sometimes with complex
administration. For example, Google Classroom, apart from the advantages: convenience and ease of use, both for teachers and
students, to understand it quite simply, the possibility of communication between teachers and students, there is a free opportunity
to use, but it has a number of drawbacks: the platform does not provide the possibility of online conferences, in the free version of
the service there is no opportunity to create a grade book of students, there are restrictions on the number of students.

Among the platforms for distance learning, in our opinion, it is better to use the Microsoft Teams platform (fig. 2). This is
an enterprise platform that combines chat, meetings, notes and attachments in a workspace, developed by Microsoft, is part of
the Microsoft 365 suite and is distributed on a corporate subscription basis. By offering affordable and secure devices, powerful
educational tools and free professional development opportunities, Microsoft helps educators create an inclusive online
environment for remote learning.
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Fig. 1. Example of a research window when emulating the operation of
an electrical circuit in the NI Multisim software package
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Fig. 2. Example of a command-group window created in Microsoft Teams.

This platform has a number of advantages over other platforms. Microsoft Teams, thanks to its compatibility with
Microsoft 365, allows the use of all the features of the Microsoft 365 software suite (fig. 3). At the same time, without cancelling
the generally available possibilities of online video communication between teachers and students, the possibility to see, discuss
and comment on works between teachers and students, provides each user with unlimited space in cloud storage, access from
any location and device, etc. In addition, the platform is highly secure. Each participant has their own account, verified by the
administration and protected by Microsoft, and it is not possible to log in from an unverified account.

Many Internet technologies are used in design and development: web servers, hypertexts and websites, e-mail, forums
and blogs, chat rooms, video conferencing, wiki encyclopedia, AJAX, Java, CSS, C++, Flash technology, image compression
technology, video, audio content and others. (Frolov&Chernitsin, 2008)

The following requirements for the software system can be formulated: the platform should preferably be free, web-
oriented, multilingual, modular, intuitive for the user; have the necessary protection against hacking and compatibility with
mobile platforms.

Among distance learning platforms, in our opinion, the Microsoft Teams platform is the best to use. In addition to publicly
available options compared to other distance learning platforms, Microsoft Teams has the following advantages of use: real-time
teamwork, access to team and corporate documents, video conferencing, integration of group work results, each team member
is aware of current changes, simplified workflow, usability and compatibility with all Microsoft 365 products.

Equally important to the choice of platform is the issue of privacy and security. In our opinion, the Microsoft 365 system
is more secure in this matter due to the implementation of the corporate environment and the development of the software by
Microsoft. That is, each institution gets its own access ID, which only registered users have. Unlike other platforms where there
is link access, the advantage of such an environment is that there are certain standards by which it is easy to recognize a particular
user in the process of use.
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Fig. 3. General view of the Office 365 application suite window.

DISCUSSION

The application of information technologies in the educational process is painstaking and continuous work, but without such
work, it is currently impossible to meet the information needs of teachers and students and ensure a modern level of quality of
educational services.

Particular attention in today's conditions should be paid to the practical training of higher education students. Practical
training of students provides continuity and consistency in its implementation, which contributes to consolidation of relevant
knowledge and competencies of future professionals.

The purpose of the practical training of students is to generalize the theoretical and practical knowledge, gain professional
skills and competencies, form specialists with higher education in accordance with the educational qualification level and contribute
to improving the quality of training, including the use of distance learning technologies.

The use of one of the platforms for distance learning is up to the educational institution itself, taking into account the
recommendations of the Ministry of Education and Science, as well as the possibility of application in each individual institution.

Preliminary preparation, analysis, structure and organization of the learning process with the possibility to implement remote
learning in the given platform is necessary. Drawing up a list of participants in the platform, both students and teachers, providing
them with identification data, e.g., logging in with a known email in advance with a temporary password. This password can then be
changed by the client. This is a huge job that can be done using the Microsoft Teams distance learning platform. Since this platform
has the ability to work from different mobile devices, as well as a mobile app, this gives additional opportunities to use this platform
at any time and from different locations.

Today, we all need to understand that there will not be a return to the classical education system in the world. There will be
a transition to a hybrid, distance, remote form of education with the use of computer telecommunication technologies in the learning
process.

Such changes lead to adjustments in the retraining and professional development of administrative and pedagogical staff.

The training and education of new forms for both managerial staff of educational institutions at all levels and pedagogical
staff should be implemented, and a policy of introducing and implementing new forms of education should be pursued. It is necessary
to speak at a state level about preparation of a new type of the teacher - tutor. Tutor - is a distance learning specialist who leads
individual or group sessions with the recipients of education, a coach, a mentor. (Andros, 2021; Kukharenko, 2019)

If we analyze the experience of national higher education institutions and foreign universities, we can say that in most cases
the educational course developer and tutor are one and the same person. Many higher education teachers mix in-house teaching
with distance learning technologies and use computer telecommunication in their innovative pedagogical methods. (Andros, 2021;
Kukharenko, 2019)

CONCLUSIONS AND PROSPECTS OF FURTHER RESEARCH

An analysis of the technologies used allows to determine the basic necessary and sufficient set of software tools to be
applied for the platform to work fully: for the application server JBOSS or Apache tomcat; for the broadcasting server Wowza
Media Server or Adobe Media Server.

Intelligent communications go beyond traditional unified communications, allow for more efficient problem solving with
minimal context switching, and for more productive learning activities that span the entire distance learning lifecycle of a future
professional.

In summary, using the Microsoft Teams platform together with Microsoft 365 cloud technologies for education is a worthy
solution for distance learning, intelligent communication for students, staff and teachers, as well as a set of custom services for
collaboration and cooperation.
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The perspective of the future is the use of virtual online laboratories in which specialists will conduct experiments on
equipment located on the other side of the globe. Application of such technologies and software for creation of teaching methods
and hardware-distance scientific-educational systems in training of technical and IT specialists will lead to reduction of the cost
of software products (applications) both for developers and users and will ensure attraction of a wide range of users due to
dissemination of technical means and especially possibility of use in mobile devices and applications.
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IHHOBALLIAHI NEAATOTIYHI METOAMKN TA KOMI’IOTEPHI TENEKOMYHIKALLIT NPU SUCTAHLLIAHIA OCBITI

A.B. Yncenoecokuli, K.A. bposueHko, A.A. My3uka
MpudHinposcbKka depxcasHa akademisa bydisHuUymMea ma apximekmypu, YkpaiHa

AHomayis.

®opmynioeaHHA npobaemu. Posznadaromecs npobaemu nedazoeidHoi cucmemu, iHHOBAUilHI MemoOUKU BUXOBAHHA | Has4aHHA ¢haxieuie,
BUKOPUCMAHHA HOBUX MemOOUK HABYAHHA HA OCHOBI KoMM'tomepHo-iHpopmayiliHux mexHonoeili ma naamgopm oucmaHyiliHol
oceimu, 3acmocysaHHA iHHo8auiliHux memoduk | OucmaHyiliHux ocsimHix naamgopm npu enposadxceHHi on-line oceimu.
EgpekmusHicms mpaduyiliHoi nedazoeiyHoi cucmemu, 32i0HO 3i cmamucmu4HUMU O0CNIOHEeHHAMU, cmaHosume He binewe 60
siocomkis. IHHoeayiliHi MemoOuUKU HABYAHHA i BUXOBAHHA ¢haxisyie 8 0csimi ue BUKOPUCMAHHA HOBUX MeEMOOUK, fKi AKICHO
nidsuwyroms egpekmusHicmes cnocobie i 3acobie nodaui iHpopmayii 8 nopieHAHHI 3 MpaduyiliHow cucmemoro, HABYAHHA
camocmiliHo2o nowyKy nompibHoi iHgpopmauii, nepesipyi ii adekeamHocmi i 3ac80eHHA. TAKUMU [HHOBAYIAMU | HOBOBBEOEHHAM MOM(E
cmamu 3aCMOCY8AHHA KOMI''omepHUX mexHosnoeili ma mepexi iHmepHem, a & menepiwHili Yyac ye ocobauso axkmyanvHe
30CMOCY8aHHA MexHOs0Rii OUCMAHUilIHO20 HABYAHHSA MA CMiIKY8AHHS.

Mamepianu i memodu. BukopucmaHo maki mMemoou AK KOHMeHM-aHAnI3, CUHMe3, MOPIBHAHHA, ONUC 00ePIAHUX pe3yanbmamie 00CNiOHeHHS,
y302016HeHHS.

Pe3yabmamu. byau npoaHani3ogaHi icHytovi piweHHs 017 8i00aneHo20 HABYAHHA (OUCMAHUiliHI oceimHi naamgopmu), 3 8UKOPUCMAHHAM
Komm'tomepHux menexkomyHikayil: Meet, iSpring, WebTutor, GetCourse, Google Classroom, Microsoft Teams, Moodle, Blackboard
Learning System, CZ10O «lpomemeli», The Virtual Laboratory, VirtuLab u ZILLION, npozpamu sudeo3s’sa3ky ma KoHpepeHuili: Zoom,
YouTube, Viber, Skype ma iHwii.
KoxcHa nanamgopma 6yna ecmaHossneHa ma NpoaHani308aHa HA MOXIUBICMb BUKOPUCMAHHA 0415 8i00aneH020 ducmaHyiliHo2o
Ha84YaHHA. Aemopamu 8usyeHo ma 00CiOHEHO NMPONOHO8AHE Npo2pamHe 3abe3neyeHHA. Bukopucmosytodyu docmynHi mamepianu,
8i02yKU Kopucmysayie ma epyHmMy4uce Ha C80EMY 00C8i0i HABYAHHA HAMU b6yau 3pobreHi c80i OYiHKU Ma 8UCHOBKU W,000
8M1pPoBadHeHHA HaBedeHUX NaAamagopm 011 8i00aneH020 OUCMAHYiliHO20 HABYAHHS.
Bci yi nnamgopmu marome c8oi 0cobausocmi ma 8a1acmusocmi 3aCMOCY8AHHSA, O iX 8UKOPUCMAHHSA /1eXHUMmb 8 MOMX(U8oCMi
30CMOCYB8AHHA 8 HABYAbHUX 30KAA0ax ma ocobucmux yno0obaHHAX 8uKkaadayis i yyHie. Bci nnamgopmu 8i00asneHo20 HABYAHHSA
8eb6-opieHMOBAHI | momy 8umo2u 00 KAIEHMCbKUX KoM 'tomepie 3800mMbCsA 00 MiHIMAAbHUX.
AHani3 8uUKOpUCMOBYB8aHUX MexHoso2ili 8i00aneH020 HABYAHHA 00380/5€ 8U3HaYUMU 6a308uli HeobxioHuli i docmamHil Habip
npoepamHux 3acobis, AKi HeobxiOHO 3acmocysamu 0na MOBHOUIHHOI pobomu naamg@opmu npu 3acmocy8aHHi OucMaHyiliHux
mexHon02ili HaB4aHHA. SIK MoMIUBa naamgopma 044 8i0daneHo020 OUCMAHYiliHO20 HABYAHHSA NMPONOHYEMbCA naamegopma Microsoft

28


https://www.routledge.com/Mobile-Learning-and-STEM-Case-Studies-in-Practice/Crompton-Traxler/p/book/9781138817036
https://www.routledge.com/Mobile-Learning-and-STEM-Case-Studies-in-Practice/Crompton-Traxler/p/book/9781138817036
https://doi.org/10.1080/03050068.2016.1144309
https://doi.org/10.3200/TCHS.81.1.25-28
https://doi.org/10.13187/ejtd.2014.5.147

®I3UKO-MATEMATUYHA OCBITA (®MO) Bunyck 1(27), 2021

Teams.

BucHOBKU. 3acmocy8aHHA OUCMaHyiliHUX mexHosoeili ma npoepamHozo 3abe3neyeHHA Mpu CMBOPEHHI anapamHo-OUCMAHUIlHUX HAyKo8o-
oceimHix cucmem npu3sede 00 HU3bKOI cobisapmocmi npoepamHo2o NPodyKkmy, AK 07 PO3PO6HUKIE, MaK i 0515 KAIEHMI8 (3MEHWEeHHSA
sumpam Ha dodamkose [10) i 3a6e3ne4ums 3as1y4eHHs WUPOKO20 KOO KOopUuCcmysayie 3a80AKU HU3bKUM CUCMEMHUM 8UMO2aM i
MOM(IUBOCMI BUKOPUCMAHHA 8 MOBinbHUX Mpucmposax. A 8UKOPUCMAHHA Naamg@opmu 8i00aneHo20 OUCMAHYiliHo20 HABYAHHA
Microsoft Teams 00380s15€ 8nposadumu wWupoKuli cnekmp moxcausocmel, AKi Mae ya naamegopma: 8i0eo38'A30K, pi3HOPIOHI sudu
CMiNKY8AHHSA, HAOQHHA BCINAKUX Mamepianie, 0eMOHCMPayis eKpaHy byOb-AKo20 yYYacHUKA Mpu MpPaHcAAyii 015 eciei epynu, crnucok
YYOCHUKI8 | KOHMPpoOnb 8i08i0y8aHHA, nposodumu OnNumMyeaHHs, Moxcausicme 3anucy nodili i ix nodanewuli nepeensd,
aOMiHICmpPy8aHHs 8Cix Npouecie HaB4YaHHA MOW0.

Kmiovosi cnosa: iHHOBAYilHIi MemMOOUKU HABYAHHA, KOMM'lomepHi mexHonoeii, on-line HagYyaHHA, 8ipmyaneHa anapamHo-ouCMaHyiliHa
nabopamopis.

This work is licensed under Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License.
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BUKOPUCTAHHSA MOBINIbHUX JOAATKIB ANSl BUABNEHHA ®AXOBUX 3A16HOCTEN ABITYPIEHTIB
3 YPAXYBAHHSAIM iX EMOLIINHOIO CTAHY

AHOTALIA

@PopmyntosaHHA npobaemu. MobinbHi 000aMKuU AK HE8IO’EMHA YacmuHa mMobinbHUX mexHonoeili 3alimae 00He 3 nepedosux Micuyb Mo
yacmomi 8UKOPUCMAHHA AOOUHOK Y M0BCAKOEHHOMY Hcummi iHgpopmayiliHux mexHosoeili. Po3pobka ma enposadHeHHs
makoeo npozpamHoz20 3abesnevyeHHA y npoyec oceimu, i ocobaueo, npogopieHmauii malibymHrix abimypienmis, Habysae ece
binbuwe akmyanbHOCMIi 8 HUHIWHLOMY C8imi Yugposux Ma iHMEePaKMUBHUX mexHon02ili Hag4aHHsA. binbwicme dodamkie, AKi
iCHyrtomb Ha cb0200HIWHIl OeHb i BuKopucmosyromecs 017 suseneHHaA haxosux 30i6Hocmeli abimypieHmis, npedcmasneHi y
8u2s1A0i oNUMYBasIbHUKA | He 8paxosytoms eMoyiliHy cknadosy MoO0UHU, ujo y 0aHuli Yac npoxodume mecmyeaHHA. Aemopamu
npornoHyemocs MobinbHuli 0odamok, wWo epaxosye emouyiliHuli cmaH abimypieHma npu npoxodxeHHi npogeciliHo-
OpiEHMOBAHO20 Mecmy8aHHSA, Wo Crpuse subopy ma docaeHeHHs ycnixie y malbymHil npogecii.

Mamepianu i memodu. B npoyeci docnioxceHHa 6ys10 8UKOPUCMAHO MeopemuyHi Memoou, 30Kpema, cucmemHuli aHani3 Haykosux Oxepesn
ma HopmamugHux 00KymeHmis, aHaniz memodie ma mexHonoeili po3pobKu MobinbHUx 0o0amkie.

Pe3zyabmamu. B pe3ynbmami 0ocnioneHHs Ha npuknadi po3pobaeHoi naamgopmu Toolhoo 6ys10 3anpornoHO8aHO 8UKOPUCMAHHA MOBIbHUX
dodamekis y sAKocmi eghekKMuUBHO20 iHCMpyMeHmy 078 mecmys8aHHA Ha npedmem cxuabHocmi 0o miei abo iHwoi cneyiansHocmi
0n1a malibymHix abimypieHmis 3BO. B daHili cmami 6yau npoaHanizo8aHi ma cmpykmypoeaHi oCHoO8Hi MemoduKu diazHOCMUKU
npogpeciliHoi  cnPAMOBAHOCMI, MPOAHANI308AHO PUHOK MpoghopieHmayiliHux mobineHux Aodamkis, po3pobseHo ma
3aMpPoNoHOBAHO HOBY NAAMMOPMY, AKA MAE MOXAUBICMb 8paxo8ysamu emoyiliHy cknadosy abimypieHmie npu npPoxooHceHHI
npodeciliHo-opieHMOBAHO20 MECMYBAHHA, WO CYMMEBO BM/AUBAE HA Pe3ysibmamu mecmyeaHHs.

BucHoeKu. MobinbHi d00amKu 3Haxo0Smb C80€E 30CMOCYB8AHHSA Y 8CiX Cghepax M0ACbKO20 HUMMS, i, AK HACAIO0K, PUHOK MOBinbHUX 0o0amKie
po3susaeMbCa 3 HeliMosipHO weuodkicmio. B npoueci 00cnidmeHHA NOKA3aHo, wjo mobineHuli 000aMoK € WeUOKUM ma
3pyyHUM crnocobom npolmu npodpeciliHo-opieHMosaHo20 mecmysaHHa 074 abimypieHmis. Aemopu npPonoHymMo
B8UKOPUCMAHHA HOB0I MObinbHOI NAaMg@opmu, w0 8paxosye emouiliHuli cmaH abimypieHmig nid Yac onUMyeaHHs.

K/TKOYOBI C/IOBA: mobineHi dodamku, ¢haxosi 30i6Hocmi, abimypienmu, iHghopmayiliHi mexHonoeii, npogopieHmauis.

© M.O. bapaHHuUK, H.B. LLelikiHa, 0.0. baszanpes, |.M. }oBToHixKo, 2021.
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BCTYN

MNocraHoBKa Npo6semu. B HUHIWHI Yac MOBiNbHI TEXHONOTIT PO3BMBAIOTLCA HACTI/IbKM WBUAKO, WO CYCMibCTBY BaXKKO
BCTUraTW CNiAKYBaTM 3@ HOBUMU AOCATHEHHAMMU y cdepi iHPopMaLiMHUX TEXHONOTIN. JlMWwe 33 OCTaHHI AECATKM POKIB PUHOK
MOBINbHUX NOCAYT KapAMHaAbHO 3MiHMBCA 3 NOABOIO CMapTdOHIB i3 cuctemoto Android Ta npoayktie Apple i3 cuctemoto i0S, i
KiNbKiCTb Nt04EN, WO BONOAIOTb NOAIBHUMK NPUCTPOAMM, LLIBUAKO 3POCTAE Cepes, Ntoaen BCiX BIKOBUX KaTeropii.

MpoTArom OCTaHHbLOTO AECATUAITTA cMapTdOHM Byan iHTEerpoBaHi B 0cOBUCTI, coLianbHi Ta NpodeciiiHi cnpaBu 3HaYHOI
YaCTUHWU CBITOBOrO HaceneHHs. 30Kpema, NACTBO BCe biNblue BMKOPWUCTOBYE MOMKAMBOCTI CYYaCHWUX FafKeTiB He nuwe vy
KOMYHIiKaLiHMX Ta PO3BaXKaNibHWX, @ i B OCBITHIX, MEAUYHMX Ta aHANITUYHMX LiNAX. TOMY BUKOPUCTAHHA MOBiNbHUX A0AaTKIB AK
B OCBiTHbOMY NPOLLECi TaK i B MOBCAKAEHHOMY XWUTTi HabyBae Ha CboroAHi 0cobAMBOI aKTyanbHOCTI. Og4HUM 3 NEPCNEeKTUBHMUX
HanNpPsAMKIB BUKOPUCTAHHA MOBINbHUX A0AATKIB B OCBITi € BMKOPWUCTaHHA O04ATKIB ANA BUABAEHHs ¢axoBux 3gibHocTel
abiTypieHTiB. Ane, Ha Xanb, B YKpaiHi uel HanpAMOK PO3BMHEHWI MEHLUe HiXK Yy iHWWX KpaiHaX, Wo Aa€ 3Mory po3pobnatu
cneujianizoBaHi MObiNbHI fOAATKM, BUKOPUCTOBYIOYM AOCBIZ iHWMX KPaiH.

[yKe yacTo cepes, MONOAj BUHMKAOTL TPYAHOLLI 3 BUBOPOM MailbyTHbOI npodecii. [eski abiTypieHTU He BNEBHeHI B
cBOEMY BMBOPI MalibyTHLOT Npodecii, a AenKi HaBiTb HE MPUMNYCKaOTb, KUM XOUYYTb NPaLOBaTU Y ManbyTHbOMY. Y TaKMX BUNAAKaxX
y WwKonax Ta 3BO ycnilWHO BUKOPUCTOBYIOTbCA TECTYBAHHA AN BUABNEHHA 34i6HOCTE Monoanx nogen Ao pisHux npodeciv Ta
CKNAA0BOI MOJIOAI, X04a eMoLii MatoTb 6esnepeyHunii BNane Ha BMbip BinbliocTi monogux ntogen.

AHani3 aKTyanbHUX AocnigxeHb. [paKTMKA CTBOPEHHA MODLINbHMX A0AATKIB MOKM He HAATO MOWMPEHa cepes,
BITYM3HAHUX OCBITHIX opraHisauiit. Hanpuknaga, B Google Play nogibHux f4oAaTKiB, CTBOPEHMX YKPATHCbKMMM OpraHisauisamu, gyxe
mano. Togi fK y 3akopgoHHUX 3BO us Tema gocuTb nonynapHa. ToMmy HasaBHICTb MOBiNbHOrO 3acTocyBaHHA y 3BO moxke 6yTn
XOPOLIMM NOKA3HMKOM MOro Cy4aCHOCTI Ta TEXHOIOTYHOCTI. [11A NOPiBHAHHA HAaBEAEMO KiflbKa BiAOMUX MODINIbHUX AOAATKIB Y
obnacti npodopieHTauii monoai. Hanpuknaa, Ha ocHosi MNMakeTa npodopieHTauii MOT ana B'eTHamy 6ysno cTBopeHo nporpamy
4na mobinbHUX TenedoHis, NpM3HayveHy gna monogi y iy Big 14 no 19 pokis. IHcTpymeHT 6yB po3pobneHunii 3 BUKOPUCTAHHAM
Teopii MHOXMHHOTO iHTenekTy MapaHepa, Wob AONOMOITU CTYAEHTAM PO3KPUTU CBOI iHTepecw, 34i6HOCTI Ta MOXKANBOCTI.

MpodopieHTauinHni mobinbHMt aogatok SkillCity, po3pobneHuii y Pocii, HanpaBneHo Ha 3HAaOMCTBO AiTel Ta Mono4i 3
npodeciaMm B BEMKUX POCINCBKMX KOMMaHIAX. YUHi LWKiN 3MOXKYTb B irpoBii ¢opmi no3HaNommMTMCA 3i CBITOM LMIPOBUX i
TEXHONOrYHNX npodecii, 3aTpebyBaHUX B AaHWW Yac HA PWHKY npaui. Y A0AaTKY KOpUCTyBay MOXKe MNO3HaMoMUTUCA 3
npodeciaMm pociicbKoi pakeTHO-KOCMIYHOT ranysi, cepes AKMX: KOCMOHABT-BUNPOOYBaY, iHXEHEepP-KOHCTPYKTOP, iHXKeHep-
BMNpobyBay Ta 6araTo iHWWX. KOHTEHT A04aTKM Byae MOCTiIMHO OHOBAKOBATMCA Ta PO3BMBATUCA, MOMOBHIOKOYMCH HOBUMM
LikaBumu 3aBgaHHAMM i npodeciamu. SkillCity no3Bonse nigniTky BM6paTM ManbyTHIO LiKaBy A1 HbOFO CNeLiaNbHICTb, BUBYUTHU
HeobXiaHI ANA Hel HAaBWYKM i, 34aBLUM MiHi-icNUT, «BNAWTYBATUCA HA pobOTy» — TOHTO NPONTM Ha iIrpoBuUIA piBeHb. BUKOHaHI
3aBAaHHA [atoTb OGOHYCK, AIKi MOXHa OOMIHATM Ha peanbHi NOJAPYHKM — CyBeHipu Big, TBOpPLiB i MapTHepiB mobinbHoro
cepsicy(https://skillcity.ru/).

[oHeubKMIt 06N1acHMIA LEeHTP 3alHATOCTI cTBOpMB Ha cuctemi Android mobinbHuii aogatok "LleHTp npodeciliHoi
opieHTaLii", WO AoNoOMarae BMMyCKHMKaM OCBITHIX 3aKnafis y BMbopi ManbyTHboi npodecii. MeTolo CTBOpeHHsi MObBiIbHOrO
33CTOCYBAHHA € HAOAMMKEHHA NOCAYT CAYXKOUM 3aMHATOCTI A0 MONOA), 3 OrNAAY HA HEOBXiAHICTL CTBOPEHHA YMOB ANA peanisauii
npasa AUTUHM 3 HeMiAKOHTPONbHOT TepuTopii YKpaiHM Ha BiNbHUI pocTyn A0 6e3KoWToBHOI NpodeciitHoi opieHTaLii. Bxe
CbOroAHi BigOYBAETbCA AWCTaHLIMHe cninkyBaHHA ¢axisuiB [oHeubKoi cayKbu 3aMHATOCTi 3 y4yHAMM 9-11 Knacis, AKi
3apeecTpoBaHi Ha nnatpopmi E-school, yepes crtBopeHy pybpuky "MpodopieHTauiiHa cTopiHka B gonomory abiTypieHTy"
(https://play.google.com).

MeTa: onucatM MOXAMBICTb BUKOPMUCTAHHA Cy4acHMX MOBIZIbHUX MPUCTPOIB, a came MOBINbHUX AoAaTKiB, WO
BCTAHOBAIOIOTLCA HA HUX, ANA BUABNEHHA GpaxoBux 34i6HOCTel abiTypieHTiB 3 BpaxyBaHHAM iX eMOLiMHOro CTaHy Ha NPUKNagi
mobinbHoi nnatdopmu Toolhoo.

METOAMN AOCIAKEHHSA

[ns npoBeaeHHA AAHOro AOCNIAMEHHA BMKOPWUCTOBYBA/NIMCb HACTYMHI METOAM LOCNIAMEHHA: TEOPETUYHWUIA aHani3 i
y3ara/sibHeHHA NiTepaTypHUX A4aHMX 3 NPo6aeMM AOCAIAKEHHA; TEOPETUUYHMIN aHaNi3 HOPMATMBHUX AOKYMEHTIB, aHani3 MeToais
Ta TEXHO/OTi PO3P06KM MOBINbHUX JOLATKIB.

PE3Y/ZIbTATU AOCNIAKEHHA

Ha cborogHi iHpopmauiiHMIt PUHOK CKNAAAETLCA 3 MPOAYKTIB i NOCAYr 3 NEBHUMM YMOBaMM iX HaJaHHA. BiamiHHICTb
TOpriBni TaKMMW NPOAYKTAaMM Bif TOPriBAi 3BUYAWHMMKM TOBapamu B TOMY, LLO B AKOCTI npegmeta npogaxy abo obmiHy
BMCTYyNatoTb iHPOpMaLiMiHi cucTemun Ta iHGopmaLiliHi TexHonoril. HWHI uel pUHOK AMHAMIYHO PO3BMBAETLCA. 3 MObINbHUMM
NPUCTPOAMM 3’'ABUBCA HOBWUI PUHOK MPWUKNAZHOMO MporpamHoro 3abesneyeHHsA nig Hassoio Mobile App, AKkuiA 3pocTae 3
HelMMOBIpHOO WBKUAKICTIO. [LoAaTKMU NErko AOCTYMNHi B Mepexi IHTepHeT, Ae iCHYEe ABa OCHOBHWX MarasuHu nporpam: App store
Ta Google Play Store. KoxHuit 3 umx goaaTtkis App Store Ta Google Play Store nponoHye noHaz 2 MifibiOHM Nporpam, LOCTYNHUX
ANnA cnoxusadis (Qiaochu Liu, 2014).

B cepeaHbOMy KOpMCTyBaudi nepeBipAtoTb CBOT TenedoHm yacTiwe Hixk 150 pasiB Ha AeHb, L0 NOKA3YE, IK Nporpamun ans
cMapTdOHIB MOXKYTb reHepyBaTH, 3a0X04yBaTK Ta NiATPMMYBATU MiLHi 3BUYKK, NOB’A3aHI 3 IX BUKOPUCTAHHAM. J0AaTKU TaKOX
MOXYTb peanisoByBaTW BTPYYaHHA Y 3MiHYy MOBEAiHKM, WO MOXKe MoKpawmtn ¢isnyHe 340pOB’A KOPUCTYBaYiB, HanpuKiag,
LWAAXOM CPUAHHA $isnuHUm Bnpasam (Bakker, 2016). Ha mobinbHi goaaTkm cborogHi gosoanTbes 10 3 KOKHMX 11 XBUAWH
KOPUCTYBaHHA MODBINbHUM NPUCTPOEM, a Ha Nepernag Be6-cTopiHOK iae Tinbkn 9 % Haworo «mobifbHOro yacy». AKLLO BpaxysaTu
KiNbKiCTb A0AaTKiB, 4OCTYMHUX HUHILLHIM BNacCHUKamM MobinbHUX TenedoHis, Le Hikoro He 3guBye. CBixi gaHi GlobalWeblindex
MOKa3ytoTb, O MW BUKOPUCTOBYEMO LOAATKM MPAKTUUHO Y BCiX chepax HALLIOTO KUTTA — KoM CMINKYEMOCSA 3 APY3AMM i CiM'eto,
NIEKMMO Ha AMBaHI, ynpasnaemo ¢iHaHcamu, 3aimaemocs piTHecom abo byayemo ctocyHKkM (Kemp, 2020).
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Monogzb, B TOMy YMCni M MalibyTHI CTyAEHTU, € OAHIED 3 HAWAKTMBHILIMX ayaAWUTOPIN, WO BUKOPUCTOBYIOTb MODINbHI
NPUCTPOI, i, 30Kpema, MobinbHi 4oAaTKN. TOMY BUKOPUCTAHHA MODINbHUX 40A4ATKIB B AKOCTI iIHCTPYMEHTY AR AiarHOCTYBaHHA
npodecinHoi cnpAMoBaHOCTI abiTypieHTIB € AiNCHO aKTyaNbHMM B Cy4acHOMY CBiTi iHpOPMALLIMHMX TEXHONOTIN.

Mpouec Bubopy Halbinbw BignosigHoOI npodecii BaxKkuii cam no cobi. FoNOBHMM 3aBAaHHAM NpodopieHTaLi €
CNPOLLEHHA LbOro npouecy wasxom niabopy npodecii, BUXOAAYM 3 NCUMXONOMYHOTO aHanisy CXMabHOCTel iHAMBIAA Ta Moro
daxoBux 34i6HOCTEN 40 NEBHUX BUAIB AiANbHOCTI. B OCTaHHI POKM 3p0cAna KifbKicTb pecypcis, Lo HaaatoTb CBOI NOCAyru y cepi
npodopieHTauji, WO € HenpAMMM MiATBEPAKEHHAM MiABULEHHA MOMUTY Ha AaHui BuA nocayr. MpodopieHTauia MicTuTb
NPOXO4KEHHA TECTIB AN BU3HAYEHHA 0COBUCTICHMUX AKOCTEN XapaKTepy i nepesar, AKi HalvacTile He HACTiIbKM O4eBUAHI Camilt
NoAMHI. B i OCHOBI NeKMTb NpUHUMN Niabopy ManbyTHLOI Npodecii Ans NOANHU MAKCUMAIbHO CMMPAOYMCh HA CXMJIbHOCTI Ta
nepesaru camoi NtoanHU. Ha ocHOBI pe3ynbTaTiB TECTYBAHHA iHAMBIAY HALAETHCA CMUCOK BigNOBIAHMX (MOXKANBUX) ANA HBOTO
npodecin. Ans BUABNEHHA CUAbHUX CTOPIH IHAMBIAYYMA Pi3HUMU BYeHUMU Byno po3pobsieHo 6e3niy pisHOMAHITHUX MeToauK
TecTyBaHHA (MyTusuesa, 2016).

Ha paHui yac icHylOTb YMcieHHi cnocobu aHanisy NoBeaiHKM, WO YMOBHO MOXKHA 06'e€gHaTV y ABi OCHOBHI rpynu:
NCUXOAiarHOCTUKA Ta COLIONONiYHI AoCAiaKeHHA. TcMxoaiarHoCTUKa Aa€ po3WwmnpeHy Ta 06'emHy iHbopmauito, ane e BUMMarae
npodecinHoro i A40CBiAYEHOro NCUX0JI0ra, Yacy Ha NPoBeAEeHHA NCUXOAiarHOCTUKM Ta iHTepnpeTaLito pesyabTaTy i, B 6inbwocTi
CBOIli, B 3aN1€KHOCTi Bif, METOAMKM, We 1 Mmicua ana ocobucToi 3ycTpidi. Ana ncMxodiarHOCTMKM NpodeciliHol cnpAMOBaHOCTI
HalyvacTille BMKOPMCTOBYIOTb HACTYMHi METOAMKM: METOAMKAa AiarHOCTUKM npodeciiiHoi cnpamosaHocTi (asTop b. bacc);
Opi€HTALiMHO-AiarHOCTMYHA aHKeTa cnpamoBaHocTi iHTepecis «OLACI-2» (C. KapninoscbKa, b. ®egopuinH); meToamKa
CaMOOL,iHKM CXW/IbHOCTENM [0 Pi3HUX TuniB npodecinHoi aianbHocTi (M. BONKOB); MeToAMKa BWM3HAYeHHA iHTepeciB Ta
CcnpAaMoBaHOCTI MalibyTHbOT NpodeciiHoi aisnbHocTi (onuTyBanbHUK «MpodeciiHi nepesarn» b. bacca); meToanKa BU3HaYEHHA
CMOHYKaHb, WO 3yMOB/OIOTL BUBIp npodecii (nutanbHUK J1. Jlyuko «Bawa malibyTHa npodecin»); onutyBanbHuK . FonnaHga
(MNC) 3a mogudikauieto matepiany, wo ctumynioe B. CuHaBcbKoro, O. AWMWWMHA; «ONUTYBaNbHUK NPOdECiMHOI rOTOBHOCTI»
(N. Kabapaosa). Okpemy rpyny NcMXofiarHOCTUYHUX METOAMK CTaHOBAATb MeToauku («MBIM» Motusu BMBOpY npodecii),
CNPAMOBaHi Ha BU3HaYyeHHA npodeciliHOi MoTMBaL,ii 0cobucTOCTi (cucTemu Ta iepapxii MOTUBIB, WO BM3HAYalOTb CTaBNEHHA A0
MalibyTHbOI npodecii) (LLlepbakoea, 2012).

[ns 3BUYaHOI Cy4acHOI NI0AMHM 3yCTPiY 3 MCUXO0IOM — LLe OPOro, AK MaTepiasibHO, TaK i 3a Yacom. Tomy ncuxonoriyHe
KOHCY/NbTYBaHHA [,03BONTM COBi MOXKe nLe Masia YacTuHa ntogen. Kpim Toro, 3actocyBaTv OTPUMMAaHI Bif, NCMX010ra 3HAHHSA Npo
cebe y NOBCAKAEHHOMY KUTTI 3BMYAMHIW NIOAMHI CKNAgHO, TMM binblie, BMIiTU KOHBEPTYBATW iX B CBOK KOpPUCTb. Ane Ha
CbOTrOAHIWHIN AeHb B |HTepHeTi AOCTynHa Be/iMYe3Ha KiNbKiCTb MCUXONOTIYHUX TeCTiB, AKi MOXHaA NpounTH, i 6inbwicTb
KOPWCTYBayiB NPOXOAN/IM XO4 pPa3 y CBOEMY XKUTTi xoua 6 oanH nogibHMI TecT. Xou Le M YMOBHO «6e3KOLTOBHO», KOPUCTYBaY
BMTPAYAE Ha NPOXOAMKEHHA CBIV Yac i B pe3ynbTaTi OTPUMYE, B 3a/1€KHOCTI Bif, TECTY, PO3LWIMPEHY i LOKNAAHY iHTepnpeTaLito CBOEI
ocobucrocTi. Ane, oKpim 0cobMCTOro 3HaMOMCTBA 3 NCUXOAiarHOCTUKO, OTPUMaHa iHbopmaLis Npo cebe He NpeacTaBAAE HiAKOT
LiHHOCTI: fAK ii 3aCTOCYBaTM HA MPaKTULI, e i KOAKU, KOPUCTYBAY He 3Ha€E. JaA upboro noTpibHa ocobmcTa 3ycTpiy 3 NCUXONOrOM,
KOHCYNbTaLisA i NOACHEHHA MO iHTepnpeTauii oTPMMaHOro pesynbTaty. TUM Bifblie WO HEeMa€e MOMKAMBOCTI 3iCTaBUTU CBOI
pe3ynbTaTv 3 pesysibTaTaMu iHWOT toanHM abo rpynoto ocib.

ABTOpamu cTaTTi 6yno po3pobneHo nnatpopmy Toolhoo, AKa y3aranbHWUAA iCHYHOYI NCUXOAIArHOCTUYHI METOAMKM Ta
couionorito y BAacHWUA anropuTm, WO A03BOJIAE HAAABATU MPAKTUYHY Ta HeobxiaHy iHPopmauilo npo cebe Ta OTOUyHOUMX
KopwucTyBauesi. MpoeKT Toolhoo mae pobounii MobinbHUIM [OAATOK, AKUIA AOCTYNHUI B Google Play. Anroputm naatdopmu He
MOKe BYyTU BUKOPUCTAHUIN ANA AiarHOCTMYHOTO AOCAIAMKEHHS, MOCTAHOBKM giarHosy i ncuxotepanii. Maatdopma Toolhoo — ue
KOMMJIEKCHa coLia/ibHO-OpPiEHTOBaHa cUCTeMa, Lo 6a3yeTbcA Ha MOBINbHOMY A0AATKY, WO BM3Havae «HacTpiny, «IHTepecu» Ta
«lMoBepgiHKy» ntoamHW. F0NI0BHE i KNOYOBE MicLLe 3alMMaEe came JIIoAMHa, He 3aNeXKHO Bif, COLLIOKYIbTYPHUX 0COHMBOCTEN, CTaTI,
KpaiHW. Byab-KMIA KOPUCTYBAY OTPUMYE YHiIKaZIbHY MOXK/IMBICTb PO3YMITU He TiIbKK CBOI emoLii, ane i emouii otouytoumx. [lo cmx
nip nogibHe mornn cobi [O3BOAUTM AULIE OKPeMi N0AM, AKI BUTPAYanM i BUTPayaloTb Yac Ha 6araTOMiCAYHi HaBYaAHHA 3
BMK/IagayaMu ncuxosiorii ana Toro, wob BMKOPUCTOBYBATM 3HAHHA MPO emouii y BUpiWEHHI MOBCAKAEHHUX 3aBAaHb,
edeKTMBHOMY CMiSIKyBaHHI Ta NPUMAHATTI NPaBU/IbHUX, B TOMY YMCAi, 1 YNPaBAiHCbKUX, PilleHb.

Mwu nponoHyemo sukopuctoByBath Toolhoo fK naatdopmy ona BuABNEHHA dpaxoBux 34i6HOCTEN abiTypieHTIB Ha OCHOBI
Pi3HOMaHITHUX METOAMK 3 OAHOIO BOKY, | aHaNiI3y eMOoLi N0ANHM, WO NPOXOAMUTb TECTH, 3 IHLLOTO.

B ocHoBi pobotn nnatpopmum Toolhoo nexkunTb Konboposuint TecT Jtowepa, 3aCHOBAHUIM Ha NCUMXOOTYHOMY Mi3HABaAHHI
KONbOPY, L0 NepeBipeHe CTaTUCTUYHO Ta 33 AOMOMOTOK KAIHIYHOTro KOHTpOAto. MNpu LboMy pPo3rnaAaloTbCa YOTUPU OCHOBHI
KO/NIbOPU: YEPBOHUI, CUHIN, 3€NEHUI Ta KOBTUI, a TAKOXK MOANIKOBAHI KONbOPU: GiONETOBMI, KOPUYHEBWUH, CipUIA Ta YHOPHUIA.
Mpy UbOMY B TECTi BUKOPUCTOBYIOTLCA HE «YUCTi KOSIbOPU», @ TeCTOBI, NiAibpaHi ekcnepMmeHTanbHO 3 4500 KONbOPOBUX TOHIB
TaKUM YMHOM, W06 BOHWU BUpPaXKanu neBHi $is3ioNoriyHi Ta NCUXON0rivyHi ocCHOBHI GYHKL,T B unctomy Buraagi (Lischer, 1971). Mpu
LlbOMY BPaXOBYETbCA, LLLO YOTUPU OCHOBHI KONbOPWU MOXKYTb YTBOPIOBATU NOBHE FAPMOHINHE KO0 3 NepexifHMMU KONbopamMu.
3rigHo 3 Teopieto Jliowepa YHOTMPLOX-KONbOPOBA JIOANHA — Lie FAPMOHiNHa Nt0AMHA, AKAa € aBCONIOTHO LLAC/IMBOID, PO3YMiOUM
cebe Ta HaBKONMWHE cepenoBuue. KoXeH 3 KO/bOpiB BignoBigae nNeBHOMY MNCUMXOMOTNYHOMY CTaHy: BMNEBHEHICTb y cobi,
CaMoOAOCTaTHICTb, CamonoBara, CaMOPO3BUTOK. TaKMM UYMHOM, B OCHOBI TECTy NEXWUTb OLHIOBAaHHA CTaHy Ta MOTUBaUii
0COBUCTOCTi 32 LONOMOTO0 NEBHUX CUTHAIB LLiET 0COBUCTOCTI, AKMMM € NOCNIAOBHICTb 0B6PAHMX KObOPIB, @ OTKE | BCTAHOB/IEHHSA
poni uiel ocobuctocti B XuTTi (/llowep, 1997). 3 TOUKM 30py BiAHOLWEHHA, NO3ULIA B NOYATKY PAAKY BU3HAYaE NeBHy nepesary,
Oani—30Ha nepesaru, 30Ha 6anay»KocTi, 30Ha BiaToprHeHHA (LuraHok, 2007). KoxkHa KombiHauis KonbopiB Npus’s3aHa A0 ogHiel
3 N’ATU OCHOBHUX EMOLLIN: pasicTb, CMYTOK, CTPaXx, rHiB, TMAANBICTb. MpY LbOMY NHOAMHA HE CAMOCTIHO OLHIOE CBIli eMOLLINHNIA
CTaH, K L NPUAHATO CbOroAHI 3a AOMNOMOrol YMOBHMX 3HaKiB y couiasibHUX Mepexkax, HanpoTu — NoAUHA OTPUMYE CBOHO
peanbHy emoduito. o Toro, B 6a3oBuit Habip Konbopis Toolhoo by AodaHui wWe AeB’ATUIA KoAip — YepBOHO-barpaHuin. Le
[,03BONINIO AeTabHille NOrNMBUTU BUKOPUCTAHHA TECTY B OLLiIHIOBAHHI eMOLIMHOro CTaHy 06’€EKTY, @ TaKOX NOB’A3aTU eMOL,iliHI
Ta MOTUBAL,iNHI paKTOpK, CNPAMOBAHI Ha OTPMMAHHSA 3a0BONIEHHA Y NeBHil chepi KuTTa (poboTa, cim’sa, cnopT, ia, ocobucrte
JKUTTA Ta iH.). CbOrogHi NCMXONOTiYHI OCHOBM, LLLO BUKOPUCTOBYIOTLCA B poboTi Nnatdopmm Toolhoo TakoK NnpeacTaBAeHi B iHWINX
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pecypcax, AKi MOXKyTb ByTW 3a/y4yeHi y AKOCTi 0COBUCTOrO LLOAEHHMKA, 33 4OMOMOTOI AKOrO JII0AMHA MOXKe KepyBaTh BNacHO
noBeAiHKo B pi3HMX chepax ceoro xutra (https://artifid.com/). Ha pucyHkax 1-4 HaBeAeHO 4 CKpPiHWOTK MO6isIbHOrO A0AATKY
Toolhoo.
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MoK MBICTb BUKOPUCTAHHA AaHOi NnaTdopmu AK MOBINbHOrO AOAATKY ANA TECTYBAHHA Ha NpeaMeT CXUbHOCTI 40 Tiel
abo0 iHWOi cnewianbHOCTI AoNOMOXKe abiTypieHTY BU3HAUUTUCA 3i CBOEID MalibyTHbOtO Npodecieto. Halbinbwoto nepesaroto faHoi
nnatGopMmn Hapg, iHWKMMKU € MOXK/IMBICTD BPaxyBaHHA €MOLMHOI CK1aZoBOi abiTypieHTIB Npu MpOXoaKeHHi npodeciliHo-
OPIEHTOBAHOIO TECTYBaHHS, LLLO CYTTEBO BMN/IMBAE Ha Pe3y/IbTaTW TECTYBaHHS.

Binbw TOro, noAibHe TecTyBaHHA AOLINbHO MPOBOAWUTM Yy CTapLUMX Kaacax ANA MOMK/AMBOCTI OTPUMAHHA 6inbl
cneuianisoBaHMX 3HaHb B PaMKax LWKiZIbHOT Nporpamu, fie NCMXOEeMOLLMHMI CTaH CTapPLUOKNACHUKIB € MIHAMBUM Ta Ma€ 3HAYHUI
BN/AMB Ha BMBip malibyTHbOI Nnpodecii (Caukos, 2013).

OBroBOPEHHA

3micT 0CBiTM, 0COBANBO Y CTAPLUMX KNacax, NOBUHEH byayBaTUCh Ha OCHOBI GOPMYBAHHSA Y LWKOAAPIB MOTUBALLi HABYAHHA
Ta MaKCMMasIbHOrO 3310BONIEHHSA iX iHAMBIAYaNbHUX NOTPED, 3aNuUTiB Ta iHTepeciB. AKLWO Yy WKoAApPa chopmoBaHa MOTMBALLA A0
OTPMMAHHA 3HaHb, TO, BUOpaBLWM BigNOBigHY 06NaCTb AiSNBHOCTI, MOXKHA 3HAYHO MOJINWWUTM AKICTb MiATOTOBKU B cepeaHin
LWIKOJi, BUKOPUCTOBYHOYM MOXKAMBOCTI Ta MEPCNEKTUBM OCBOEHHA npodecii. MornmbneHHA 3HaHb 3 NPOGINbHUX AUCLMNAIH,
3aHypeHHA B HOBe iHpopMaLiliHe Nosie CTUMYAIOIOTL IHTEPEC YYHA 40 NOAANbLUOT OCBITU Ta OCBOEHHA MPOdECiiHMX HaBUYOK
(HikiTiHa, 2015). OcobauBy 3HAYyLWiICTb AaHe AOCANigKeHHA HabyBae ana npodinbHux 3BO, OCKINbKM [OCNIAXKEHHA MOTUBIB
HABYaHHA i WiHHICHUX OpieHTaLi abiTypieHTIB A0O3BO/IUTb iICTOTHO CKOPOTUTU BTPATY AEAKOrO KOHTUHIEHTY CTYZEHTIB, @ TaKOX
KiNbKIiCTb BiAMOB BMMNYCKHMKIB 3BO npaLoBaT 3a OTPMMAHOK CheLia/ibHICTIO, Lo, Y CBOKO Yepry, MpU3BOAUTb A0 HeLiIbOBOrO
BUTPAYaHHA 60 KETHMX KOLWTIB Ta NigBuLLEHHA edekTnaHOCTI 3BO B uinomy (HikitiHa, 2015).

BUCHOBKU

Mob6inbHi fopaTku (Ha npuknagi nnatpopmu Toolhoo) € 3pyyHUMM Ta WBMAKMMMU iHCTPYMEHTAMMU A8 BUABNEHHA
¢daxoBux 3mibHoCcTeN abiTypieHTiB. MOMXKAUBICTD BMKOPUCTAHHA Oyab-AKOI METOAMKM pOAs  AjarHOCTUKM  npodeciiHoi
CNPAMOBAHOCTI PO6UTb MOBINbHI JOAATKN YHIBEPCANIbHUMM | HALAE MOMKIUBICTL NPOBOANTU TECTYBAHHA 33 ByAb-AKOIO BiOMOIO
MeTOAMKO. M1 NPONOHYEMO BUKOPUCTOBYBATU po3pobaeHy MobinbHy naatdopmy Toolhoo aK 4ONOMIXKHUIA MeTOA AiarHOCTUKM
€MOLMHOro CTaHy nif 4Yac npo¢eciiHO-OPiEHTOBAHOIO TECTYBaHHS, L0 [03BO/NTb OLHUTU He TiNbKM ¢axoBi 34ibHOCTI
abiTypieHTa, a i NOro emou,iiHWIA CTaH, AKMI BNJIMBAE Ha Pe3y/bTaTu TECTYBAHHA.

CnNCOK BUKOPUCTAHUX AXKepen
1. SkillCity. MpunoxeHune no npodopureHTaumnmn n knbepcoumonmsaumm. URL: https://skillcity.ru. (daTa 3BepHeHHs 19.12.2020).
2. UeHTp npodecinHoi opieHTaujl. URL: https://play.google.com/store/apps/details?id=
com.cz.centerofproforientioncp&hl=en_US&gl=US ([aTta 3s8epHeHHs 19.12.2020).

33


https://artifid.com/
https://skillcity.ru/
https://play.google.com/store/apps/details?id=%20com.cz.centerofproforientioncp&hl=en_US&gl=US
https://play.google.com/store/apps/details?id=%20com.cz.centerofproforientioncp&hl=en_US&gl=US

PHYSICAL & MATHEMATICAL EDUCATION issue 1(27), 2021

3. Qiaochu L. Using mobile apps to facilitate English learning for college students in China: bachelor’s thesis in informatics /
Sweden, University of Boras, 2014, 68 p.

4. Bakker D., Kazantzis N., Rickwood D. Rickwood N. Mental Health Smartphone Apps: Review and Evidence-Based
Recommendations for Future Developments. JMIR Mental Health, 2016. Vol. 3. Issue 1. P. 1-31.

5. Digital 2020 Global Overview Report. URL: https://wearesocial.com/blog/2020/01/digital-2020-3-8-billion-people-use-social-
media (Last acessed: 19.12.2020).

6. Mytmueuesa H. M., 3anuesa T.B., NycHaa O.., UrpyHoea C.B., Hecteposa E.B., KantoxHas E.B., Lysaesa E.HO. O pa3paboTke
aBTOMAaTU3MPOBAHHOWN CUCTeMbl BbiIbOpa HanpasieHUa byayuiei npodpeccuoHanbHoOM aeAaTenbHocTU. HayyHele sedomocmu
benly. Cep. 3koHomuKa. MHpopmamuka. 2016. Ne16 (237). Bbin.39. C. 138-146.

7. LlWep6akosa I.M., CtagHik I'.A. lcuxodiaezHocmuka npogeciliHo2o camosuszHa4eHHs 0cobucmocmi: HaB4aNbHO-METOANYHUM
nocibHuK. Cymn: Bua-so CymAny im. A.C.MaKapeHKa, 2012. 324 c.

8. Luscher M. Der Liischer-Test: Persénlichkeitsbeurteilung durch Farbwahl. Reinbek (bei Hamburg): Rowohlt, 1971. 171S.

9. Jlowep M. LYgem sawezo xapakmepa. Mocksa: PUMOJ1 KNACCUK, 1997. 240 c.

10. UpbiraHok N.N. Lieemoesas ncuxoduaeHocmuka. Modugukayusa noaHo2o KauHudyeckozo mecma Jlrowepa. Cr6: Peub, 2007.
264 c.

11. Artifid. URL: https://artifid.com. (Last accessed: 19.12.2020).

12. Caukos [.U., No3Hbil E.FO. MobunbHoe npunoxeHune Kak apPeKTUBHbIN MexaHU3M npusaeveHna abutypueHTa. M3gecmus
UpKkymckol 2ocydapcmeeHHol akoHomuyeckol akademuu. 2013. Bbin. Ne 6 (92). C. 21-25.

13. HukuTMHa B.B. U3yyeHne npodopreHTaunmn abutypmeHToB Npu noctynaeHun B BY3 no nporpammam LLeNeBoro obyyeHus.
MypHan CospemeHHbie npobaemsl HayKu u obpazosaHus. 2015. No 3.

References

1. SkillCity. Prilozhenie po proforientatsii i kibersotsiolizatsii. (n.d.) https://skillcity.ru/. Retrieved from https://skillcity.ru/ [in
Russian].

2. Tsentr profesiinoi oriientatsii. (n.d.) https://play.google.com. Retrieved from https://play.google.com/store/apps/
details?id=com.cz.centerofproforientioncp&hl=en_US&gI=US [in Ukrainian].

3. Qiaochu L. (2014). Using mobile apps to facilitate English learning for college students in China. Bachelor’s thesis in
Informatics. Sweden: University of Boras.

4. Bakker, D., Kazantzis, N., Rickwood, D. & Rickard, N. (2016) Mental Health Smartphone Apps: Review and Evidence-Based
Recommendations for Future Developments. JMIR Mental Health, 3(1), 1-31.

5. Digital 2020 Global Overview Report. (n.d.). https.//wearesocial.com. Retrieved from
https://wearesocial.com/blog/2020/01/digital-2020-3-8-billion-people-use-social-media.

6. Putivtseva, N. P., Zaytseva, T.V., Pusnaya, O.P., Igrunova, S.V., Nesterova, E.V., Kalyuzhnaya, E.V., Shuvaeva, E.Yu. (2016). O
razrabotke avtomatizirovannoy sistemyi vyibora napravleniya buduschey professionalnoy deyatelnosti [On the development
of a system for choosing the direction of future professional activity]. Nauchnyie vedomosti BelGU. Ser. Ekonomika.
Informatika — Scientific bulletin of BelSU. Ser. Economy. Computer science, 16(237), issue 39, 138-146 [in Russian].

7. Shcherbakova I.M. & Stadnik H.A. (2012). Psykhodiahnostyka profesiinoho samovyznachennia osobystosti [Psychodiagnostics
of professional self-determination: the practice]. Sumy: Vyd-vo SumDPU im. A.S.Makarenka [in Ukrainian].

8. Luscher, M. (1971). Der Liischer-Test: Personlichkeitsbeurteilung durch Farbwahl. [The Liischer test: personality assessment
through color choice]. Reinbek (bei Hamburg): Rowohlt [in German].

9. Lyusher M. (1997) Tsvet vashego haraktera [The color of your character]. Moskva: RIPOL KLASSIK. [in Russian].

10. Tsyiganok, I.I. (2007). Tsvetovaya psihodiagnostika. Modifikatsiya polnogo klinicheskogo testa Lyushera [Color
psychodiagnostics. Modification of the complete clinical Luscher test]. SPb: Rech [in Russian].

11. Artifid. https://artifid.com. Retrieved from https://artifid.com/home.

12. Sachkov D.I. (2013) Mobilnoe prilozhenie kak effektivnyiy mehanizm privlecheniya abiturienta [Mobile application as an
effective mechanism for attracting an applicant]. — lzvestiya Irkutskoy gosudarstvennoy ekonomicheskoy akademii — Bulletin
of the Irkutsk State Economic Academy, 6 (92), 21-25. [in Russian].

13. Nikitina, V.V. (2015). lzuchenie proforientatsii abiturientov pri postuplenii v VUZ po programmam tselevogo obucheniya
[Study of vocational guidance of applicants upon admission to a university according to targeted training programs]. Zhurnal
Sovremennyie problemyi nauki i obrazovaniya — Journal of Modern Problems of Science and Education, 3 [in Russian].

USING MOBILE APPLICATIONS TO IDENTIFY THE PROFESSIONAL ABILITIES OF APPLICANTS
Mariana Barannyk, Nadezhda Sheykina, Iryna Zhovtonishko
National University of Pharmacy, Ukraine
Oleksandr Bazdyrov
V. N. Karazin Kharkiv National University, Ukraine
Abstract.

Formulation of the problem. The article is devoted to the study of the possibilities of mobile application using for the analysis of professional

abilities of applicants for higher education. Mobile applications, as an integral part of mobile technology, are one of the leading
places in terms of the frequency of human use of information technology in everyday life. The development and implementation of
such software in the educational process, and especially the career guidance of future entrants, is becoming increasingly important
in today's world of digital and interactive learning technologies. In this article the main methods of professional orientation
diagnostics were analyzed and structured, the market of vocational mobile applications was analyzed, a new platform was proposed,
which has an opportunity to take into account the emotional component of entrants when passing vocational testing, which
significantly affects test results. Most of the applications that exist today and are used to identify the professional abilities of
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applicants are presented in the form of a questionnaire and do not take into account the emotional component of the person currently
being tested. The authors offer a mobile application that takes into account the emotional state of the applicant during the
professional-oriented testing, which contributes to the choice and success in the future profession.

Materials and methods. In this research theoretical methods were used, in particular: systematic analysis of scientific sources and normative
documents, analysis of methods and technologies of mobile applications development.

Results. As a result of research on the example of the developed Toolhoo platform, it was proposed to use mobile applications as an effective tool
for propensity testing to a particular specialty for future university entrants.This article analyzes and structures the main methods of
diagnostics of professional orientation, analyzes the market of career guidance mobile applications, developed and proposed a new
platform that can take into account the emotional component of applicants in professional testing, which significantly affects the
test results.

Conclusions. Mobile applications are used in all areas of human life, and as a result, the market of mobile applications is developing at an incredible
rate. The study shows that the mobile application is a fast and convenient way to pass vocational testing for applicants. Authors
offer the use of a new mobile platform that takes into account the emotional state of university entrants during questioning.

Key words: mobile applications, professional abilities, entrants, information technologies, career guidance.
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MOZE/Ib KOMI'IOTEPHO-OPIEHTOBAHOI METOA4MYHOT CUCTEMU HABYAHHA CTATUCTUKMU
CTYAEHTIB EKOHOMIYHWX CNELIANBHOCTEM NEQATOTIYHUX YHIBEPCUTETIB

AHOTALIA

®opmyntosaHHa npobaemu. B cuny icHyo4HuUx npomupivy Mix«c 8UCOKUMU 3anumamu cycninbcmea ma puHKy npayi 0o pieHa mamemamu4Hoi
ma IT-nidcomosKu ¢haxisuyie e 2anysi eKOHOMIKU ma peasnbHUM pigHem copmosaHocmi 8i0No8idHUX KomnemeHmHocmel y
cmydeHmis, He8idno8idOHOCMIi Cy4acHO20 PiBHA PO3BUMKY KOMI tOMepPHO-0PIiEHMOBAHUX MeXHO02ill, WO BUKOPUCMO8YIOMbCA
8 oceimHili ma npodeciliHili disnbHocmi malibymHix ekoHomicmie, ma HedocmamHim obcszom abo 3acmapinum 3micmom ix
BUKOPUCMOAHHA 8 MPOUeci HABYAHHA MamMemMamu4HoOi CMamucmuKku, QKmyasnsHow € npobaema meopemuyHo20
062pyHMyB8aHHs, Po3pobKU ma 8rposadHEHHA KOMM IomepHO-0pieHMo8aHoi memodu4Hoi cucmemu Has4yaHHA (KOMCH)
mMamemamuyHoi cmamucmuku malibymHix ekoHomicmie.

Mamepianu i memodu. [1i0 yac docnioxceHHs 6yau sBUKOPUCMAHI 3a2anbHOMeopemuYHi nedazoziyHi Memoou (aHani3 i cuHmMe3, NopiBHAHHS,
y3a20a71bHEHHS, KAacugikauis), a makox memoodu MoOesto8aHHA Ma aHasi3y nedazo2iyHux cucmem.

Pesyaomamu. B cmammi npedcmasneHo modesns KOMCH cmamucmuKku cmydeHmis eKoHOMIYHUX creyianbHocmel nedazoziyHux
yHisepcumemis. OXapakmepu3o8aHo ii meopemuKo-memo00s02iYHi OCHOBU, MPedcmasaeHo pe3ys6mamu po3pobKU KOHHO20
3 i KOMMOHeHMi8: ChopMy16bOBAHO 308HIWHI MA BHYMPIWHI Yini, 8U3HA4YeHO NPUHYUNU 8i060py Ma cmpyKmypysaHHsa 3micmy
HOBYAHHA 8 YMO08axX peani3ayii Kommn’tomepHo-opiEHMOBAHO20 Midx00y, MPOAHAI308AHO OCHOBHI Memodu HABYAHHA Ma
sucsimnaeHo ocobausocmi ix 3acmocyeaHHs, 30ilicHeHo nopieHAnbHUl aHani3 MpaduyiliHux ma Komn’tomepHo-opiEHMOo8AHUX
¢opm opaaHizayii ocaimHbozo npoyecy. B pobomi makox« npoaHanizosaHo ma npedcmasaeHo pesyabmamu 00CniOHeHb U000
ouikysaHoz20 egpekmy 8i0 ernposadiceHHAs KOMCH cmamucmuku.

BucHosKu. Po3pobka ma enposadxeHHa KOMCH mamemamu4Hoi cmamucmuKku cmyodeHmie eKoHoMiYHUX crieyianbHocmeli nedazoeiyHux
yHisepcumemie cnpuamume nid8UWEHHIO pisHie cchopmosaHocmi ix MamemamuyHux ma IT-komnemeHmHocmel, akmusizayii
Mi3HAsanbHOI DifiALHOCMI, MOKPAUUMSb piBeHb MPAKMU4YHOI ma npogeciliHoi nidzomosKu.

K/IKOYOBI C/IOBA: Komn’tomepHO-0pieHMO8aHA MemoOu4YHa cucmema HA8YaHHA, MeMOOUKA HABYAHHA CMAMUCMUKU, Uini HABYAHHS,
MemoOdu HABYAHHSA, hOPMU OP2aHI3auii 0c8iMHL020 Npoyecy, akmusizayia Ni3HaganbHoi disneHocM.

BCTYN

MocraHoBKa npo6nemu. CyyacHe OCBITHE CepefoBMLLIE XAPAKTEPU3YETbCA BUCOKMM piBHEM iHdOpmaTu3auii, wo
BiAOyBalOTbCA B pamKax 3arasbHUX TEHAEHL PO3BUTKY TEXHOIOTIM Ta OCBITM Ta CYYaCHWUX BUMOT A0 GOPMYBaHHA Y MalibyTHIX
daxiBLiB CUCTEMHMX IHTErPOBAHMX 3HAHb Ta TOTOBHOCTI iX BUKOPUCTOBYBATM B NPOdECiiHIN AianbHOCTI.
Ha cyyacHomy eTani BUMOr#1 40 MaTeMATUYHOI OCBITU daxiBLLiB MaTEMATUUYHMUX Ta EKOHOMIYHUX CMeLiaNbHOCTeN 3a3HaNM CYTTEBUX
3MiH: gewo nocsiabina ponb NeBHMX PO34iNIB KNACUUYHOI BULLOT MaTEMATUKM i MOCUANAACH POJIb IHLLMX MAaTEMATUYHUX AUCLUMNIH,
30Kpema: Teopii IMOBIpPHOCTEN Ta MaTeEMaTUYHOI CTaTUCTMKM, YNCENIbHUX METO/IB, METOAiB ONTUMI3aLii Ta AOCNIAXKEHHSA onepaw,ii,
diHAHCOBOI Ta aKTyapHOI MaTeMATUKM TOLWO. BMBYEHHSA LMX PO34iniB MaTeMaTUKM € HEOBXiAHOO YMOBOIO ycnilHOI npodecinHoi
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pianbHOCTI dpaxiBuA B ManbyTHbOMY, OCKiIbKM pOpMyEe 34aTHICTb ByayBaTH Ta AOCNIAKYBATU MaTeMaTUYHI MoaeNi, 06rpyHTOBaHO
Ta pe3yNbTAaTMBHO 3aCTOCYBATH Ti UM iHLWI MaTeMaTUYHI MeToAM NpWU pPo3B’A3yBaHHI peasbHUX NpodeciiHnx 3aaa4, Po3ymiTh Ta
KPUTUYHO OCMUCIHOBATM 3MICT NpodeciiiHoi, HayKOBOI Ta crewiasbHOI niTepaTypu.

MaTemaTuyHa CTaTUCTMKa € OAHIEID 3 MPOBIAHUX AMCUMNAIH B NiagroToBuUi ¢axiBUiB B ranysi AK maTemMaTuKW, TaK i
€KOHOMIiKM. OCHOBHMMM 3aBAAHHAMM HABYAHHA CTATUCTUKM € HABUMTU CTYAEHTIB mMeTodam nobyaoBM CTAaTUCTUYHMX Ta
MMOBIPHICHUX MaTeMATUYHUX Mogenein, MeTofam iX AOCNigKeHHs i po3s’A3yBaHHA ¢opmanisoBaHWx 3afay, 30Kpema 3
BMKOPUCTAHHAM CMCTEM KOMN'IOTEPHOI MaTeMATUKKU; BUPOOUTU y CTYAEHTIB YMiIHHA aHanisyBaTW pisHi cnocobu po3s’s3aHHA
33434, NOpiBHIOBATM OTpUMaHi pe3ynbTaty, ¢opmyntoBatv ¢GopmMasibHi Ta 3MICTOBHI BUCHOBKM; CHOPMYBATU HaBUYKK
CTaTUCTUYHOTO aHaNi3y AaHMX B TOMY YMCAi 3 BUKOPUCTAHHAM Pi3HUX TUMIB Cy4aCHUX NpOrpamHux 3acobis.

Monpu cyTTeBi AOCATHEHHA B HanpAmi Po3pobKM MeToAiB KOMN'IOTEPHO-OPIEHTOBAHOFO HABYAHHA MaTeMaTUYHUX
LUCUMNAIH, HA CbOTOAHI iCHYIOTb CyriepeyHoCmi MixK:

® HaAWBMAKMM OHOB/IEHHAM KOMN'IOTEPHO-0PIEHTOBAHMX TEXHOJIOTIN, LLLO BUKOPUCTOBYIOTLCA B OCBITHIN Ta NpodeciiiHin
LiANbHOCTI ManbyTHIX ¢axiBuiB, Ta HegoCTaTHIM 06carom abo 3acTapiiMM 3MICTOM iX BMKOPWUCTAHHA B MPOLLECi HAaBYaHHA
CTaTUCTUKY;

® npodeciiHMMM BMMOramMmn A0 pPiBHSA CPOPMOBAHOCTI B MailbyTHbOro GakanaBpa eKOHOMIKM abo maTtemaTuku (3i
cneuianisauieto «eKOHOMIKa») YMiHHA CTBOPOBATM Ta A0C/IAKYBAaTM MaTeMaTUYHi Ta KOMN'IOTEPHI MOZENi Ta peaibHUM PiBHEM
chOpPMOBaAHOCTI BiANOBIAHNX KOMMNETEHTHOCTEN Y CTYAEHTIB.

OAHMM 3 peanbHUX WsXiB iHPOpMaTM3aLii OCBITHBOrO npoLecy, NiABULLEHHA AKOCTI NPOQECiMHOI NiArOTOBKM MalbyTHIX
¢axiBL,iB, aKTMBI3aLji HaBYaIbHO-Ni3HABA/IbHOI | HAYKOBO-AOC/IAHOI AiANbHOCTI cTyAeHTiB 3BO, pO3KpUTTA IXHBOrO TBOPYOTO NOTEHLLiasy,
36i/IbWEHHA POJIi CaMOCTINHOI Ta iHAMBIAyanbHOI poboTy, 3a cnosamu M. |. angaka, € CTBOPEHHA i LWUMPOKE BMPOBAaAMKEHHA B
NOBCAKAEHHY NeAaroriyHy NPaKTUKY HOBMX KOMM IOTEPHO-OPIEHTOBAHMX METOAMYHMX CUCTEM HaByaHHA (KOMCH) Ha npuHupmnax
MOCTYMNoBOro i HeaHTaroHicTU4Horo, 6e3 pyiHiBHMX Nnepebynos i pepopm, B6YA0BYBaHHSA iHGOPMALLiIMHO-KOMYHIKALiIMHUX TEXHOOTIN Y
OitoYi  AMAAKTUYHI CUCTEMM, TaPMOHIMHOTO MOEAHAHHA TPAOMUIMHMX | KOMMN'OTEPHO-OPIEHTOBAHUX TEXHOJOTIM HaBYaHHA, He
3anepeyvyBaHHsA i BiAKMAAHHA 3006YTKiB NeAaroriyHoi HayKu MUHYIOTO, A, HaBMaKMK, X YAOCKOHANEHHS | MOCUIEHHA, B TOMY YMCAi | 3a
paxyHOK BUKOPUCTaHHA AOCATHEHb Y PO3BUTKY KOMM IOTEPHOI TEXHIKM | 3acobiB 38’a3Ky” (HKanaak, 2003).

AHani3 akTyanbHUX gocnipgeHb. [pobnemn CTBOPEHHA i BNPOBaAMKEHHA KOMMN IOTEPHO-OPIEHTOBAHMX METOANYHUX
CMCTEM HaBYaHHA MATEMATUKM, iHPopmaTUKKM, I3MKKM y 3aKNagax cepeaHboi Ta BULLOI OCBiTM gocnigkyBanu M. Mangak,
0. PamcbKuii, O. NoHuapoBsa, B. Knouko, H. Mopse, C. Cemepikos, B. CeprieHKo, 3. CengameTtoBa, €. CmipHOBa-TpubynbCbKa,
O. CniBakoBcbkuid, C. Pakos, t0. Tpuyc, €. BiHHM4eHKo, 0. Nopowko, O. Munbyos, T. 3aiuesa, T. KobunbHUK, T. KpamapeHKo,
B. Kpyrnik, 0. loTiok, M. J1bBOB, |. JlynaH, A. MNeHbKos, 0. CiHbko, O. Cmanbko, 0. Tpuyc, C. WLoKantoK Ta iHwi. MeToauyHi
CUCTEMM, CNiBBIAHOLWEHHA Ta 3MiCTOBE HAMOBHEHHA iX KOMMOHEHT, @ TAKOX LWAAXM OMTUMI3aL,ii OCBITHIX NpoLuecis BMBYaIU
0. BabaHcbKui, B. Becnanvko, b. Baym, B. Borontobos, O. byraios, B. y3ees, /1. 3aHkoB, O. IBaHnubKMi, T. InbiH, B. Kpucbko,
I. NepHep, T. Hasaposa, A. Hosikos, B. OpTuHCbKMIA, A. Muwkano, . Cenesko, P. MaHH, O. KpasueHKo, |. FaHxana, M. CHaTKiH,
I. WyKiH, B. AKYHiH Ta iHWi.

OpHaK, BKasaHi BULLLE NPOTMPIYYA, a TaKOXK HarasbHa notpeba cuctemHoi iHTerpauii IKT B OCBITHIM npouec np1M3BoAnTb
[0 HeobXiAHOCTI CTBOPEHHS BiANOBIAHMX KOMN'IOTEPHO-OPIEHTOBAHUX METOAMK HaBYaHHA OKPEMUX AMCUMMNIIH. 3a3HauyeHi
CynepeyvyHOCTi 3yMOBAIOIOTb aKTyasIbHICTb NPobBaemMu [OCNiAKEeHHA | BU3HAYalOTb HEOBXiAHICTb TEOPETUYHOrO OBFPYHTYBAHHA,
pO3p0o6KM Ta BNPOBAAKEHHA KOMN IOTEPHO-OPIEHTOBAHOT METOANKMN HaBYAHHA CTAaTUCTUKM.

3a3Ha4YMMO, LLLO KyPC CTaTUCTUKM HA CbOrOAHI BUBYAKOTb B HaraTbox NeaaroridyHnX yHisepcuTeTax YKpaiHu CTYAEHTU PisHUX
cneuianbHOCTelM TakuxX ranysen 3HaHb AK 07 YNpasaiHHA Ta agMiHICTPyBaHHS, a TakoxK 11 MaTemaTtuka Ta cTaTUCTUKa.

Mera cratTi. Onunc po3pobkn Ta BNPOBaAMKEHHA KOMMN IOTEPHO-OPIEHTOBAHOT METOAMKM HAaBYAHHA CTAaTUCTUKMU CTYLEHTIB
EKOHOMIYHUX AMCLMNAIH NefaroriYHUX yHiBepCuTeTIB.

METOAU AOCNIAXKEHHA

B pocnigKeHHi 6yno 3acTocoBaHO TEOPETUMYHI Ta eMMipuyHi MeToau AOCNiIAKEHHA: aHani3 HayKoBOi Ta HayKOBO-
METOLMYHOI NiTepaTypu 3 npobnem AOCNIAKEHHA; aHanNi3 OCBITHIX Mporpam, HaBYa/NbHUX NaHIB, NiAPYYHUKIB i HaBYaNbHUX
NocibHMKIB; y3aranbHEHHA i cMcCTeMaTu3auif, NOPIBHANbHUIM Ta CUCTEMHMI aHani3 pesynbTaTiB HAayKOBMX OOCNIAKEHb Ta
HasBHOrO MeaaroriyHoro A[0CBi4y); MOAENtOBaHHA MeAaroriyHMX NPOLLECiB; CnocTeperkeHHA (aHani3 HaBYa/JbHWUX 3aHATH,
pe3ynbTaTiB HaBYaHHA, MOPIBHAHHA Pi3HMX NiAXOAIB 40 OpraHisauii HaBYaHHA MaTEMATUYHOI CTaTUCTMKM B Pi3HMX 3BO YKpaiHu);
[jarHoCTUKa (aHKeTyBaHHA, TecTyBaHHs, 6ecian, KOHTPONbHI 3pi3n 3HaHD).

PE3YNIbTATU AOCNILMKEHHA TA IX O6FOBOPEHHA

Komn’toTepHO-0PiEHTOBAHOO METOAMYHOO cncTemoto HaByaHHA (KOMCH) Ha3MBaloTb METOANYHY CUCTEMY HABYaHHA,
BMKOPUCTAHHA AKOI 3abe3neyye uinecnpamoBaHui npouec 3406yBaHHA 3HaHb, HADYTTA YMiHb i HABMYOK, 3aCBOEHHA cnocobis
Ni3HaBa/bHOI AiANbHOCTI Cy6’€KTOM HaBYAHHA i PO3BMTOK MOro TBOPYMX 34iOHOCTEM Ha OCHOBI LUMPOKOrO BMKOPUCTaHHSA
iHpopMaLiiHO-KOMYHiKaLiiHWX TexHonoril (Tpuyc, 2005).

A. M. Muwkano (Muwkano, 1975), BUSHAUMB METOAUYHY CUCTEMY HABUYAHHA AK CYKYNHICTb N'ATU iEpapXiYHO NOB’A3aHMX
KOMMOHEHTIB: LiNei HaBYaHHS, 3MICTy, MeTOZiB, 3acobiB i opraHisaLiiHMX GOpPM HaBYAHHA, WO YTBOPIOOTb EAMHY LiNiCHY
bYHKLUiOHaNbHY CTPYKTYPY, OPIEHTOBAHY Ha AOCATHEHHS Linei HaByaHHA. O4HaK, Ha CbOrogHI TpaauuiiHa mogenb MeToaANYHOT
CUCTEMM 3a3HAE AOMNOBHEHb Ta PO3BUTKY B poboTax baratbox BYeHux (Tpuyc 2005, Mopse 2003, Kanaak, 2003).

CyyacHa moaenb MeToAaMYHOT CUCTEMM HaBYaHHA Ha AymKy H.B. Mop3se (Mop3e, 2003), noB1HHa BignoBigaT! HaCTynHUM
npuHUMNam:

1. NpeameTHicTb mogeni. Mogeni HaBYaHHA PI3HUX NPeAMETIB MOXKYTb BKAKOYATU Pi3HI CYKYMHOCTi KOMMOHEHTIB i L
KOMMOHEHTU — MOXXYTb 3HaX0AMUTUCA B cnieundiuHnX Ana 4aHOro NpeaMeTa BifHOWEHHAX MidK cob60t0. OTKe, MOXKHA O4iKyBaTH,
LU0 CTPYKTYPHO METOAMYHI CUCTEMM HAaBYAHHA Pi3HUX NpegmeTiB byayTb Bigpi3HATMCA, TOBTO MaTUMYTb NeBHi 0COBANBOCTI.
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2. JlokanbHicTb mogeni. Yepes icTOTHI 11 Bce BiNbL 3poCcTatoyi po3Xo4KeHHA B LLiAX | yMOBAxX HaBYaHHSA B Pi3HMX 3aK1agax
OCBITU BXE HE MOXHa roBOPUTU NPO METOAUYHY CMCTEMY HaBYaHHA NpegMeTy B3arani. B mogeni HeobxifHO BpaxoByBaTU He
TiINbKM PO3XOAMKEHHA Y HaBYaHHI Pi3HMX NpeameTis, asne 1 0COBAMBOCTI Y BUBUYEHHI NpegMeTa, WO CKAANNCA B KOHKPETHOMY
3aKnagi ocsitM. TakKMM YMHOM, B YAOCKOHANEHI MoAeni MeToAMYHOI CUCTEMM HaBYaHHA HeobXiZHO BPaXxOBYBaTW JIOKA/bHI
0CcoBNMBOCTI HaBYAHHA NpegMeTy, TO6TO 3MiHIOBATH Big, OAHOIO 3aKNagy OCBITM A0 iHLWOro.

3. AvHamiyHictb mogeni. KOMNOHEHTM MeTOANYHOI CUCTEMM, AK MPaBMAO, 3HAXOAATbCA Y LIBUAKOMY PO3BUTKY,
perynsapHo nepebynoByrOTbCA 3B'A3KM MK UMMM KOMMOHEHTaMW. B MeToaMuYHIN cucTemi, AK moaeni HaByaHHA, HeobxigHo
nepeabayat pPo3BMTOK MNPAKTUKM HaBYAHHA, BKAOYATM KOMMOHEHTH, Ae nepenbayaeTbca PO3BUTOK iX 3micTy, nepebyaosa ix
CTPYKTYPHMX 3B’A3KiB.

B.M. becnanbko B poboTi (becnanbko, 1989) Bia3Havae, Wo “B Cyd4acHUX yMOBaX, KOAM KoMN'toTepu3allia OCBITHbOro
npouecy cTae HalbANKYOIO NepCnekTUBOO, NefaroriyHe NPOEKTYBaHHA — E4MHA YMOBA Moro ebeKTUBHOI peanisau,ii”.

0c06/1MBO aKTyaslbHUM € CTBOPEHHA Ta OHOBNEHHA METOAUYHUX CUCTEM AN AUCUMNAIH, AKI 3a3HAIOTb LWBUAKUX 3MiH; 1X
LiNi, 3MicT, MeTOAM Ta TEXHOJIOTIT LBUAKO OHOBAIOIOTLCA Nif BNJIMBOM BMKAMKIB CydacHOro cBiTy (MaHH Ta iH., 2020). Lie moKHa
CKa3aTu i NPO KypcC CTaTUCTUKMN.

Mpu pospobui KOMCH maTemaTMyHOi CTaTUCTMKM HeobXxigHO BpaxoByBaTW HACTYMHi NPUHUMNKU: MNOCTYMNOBOrO i
HEeaHTaroHiCTMYHOro BOYAOBYBaHHA iHOOPMALIMHO-KOMYHIKALIAHUX TEXHOIONIN y Aitodi AUMAAKTUYHI CUCTEMM, FAPMOHINHOrO
NOEAHAHHA TPAAULIMHUX | KOMN'IOTEPHO-OPIEHTOBAHMX TEXHOJONA HaBYaHHA, HACTYMHOCTI 3400yTKiB MegaroriyHoi HayKku
(KNacuMyHMX i HOBMX NEePCNeKTUBHUX), He 3anepedyBaHHA i BiAKMAAHHA MUHYNOrO AOCBiAY a, HAaBNaKW, NOr0 YAOCKOHANEHHSA i
NOCUIEHHA, B TOMY YMCAI | 32 PaXyHOK BUKOPWUCTAHHA JOCATHEHb Y PO3BMTKY KOMMN IOTEPHOI TEXHIKM i 3acobiB 38’A3Ky. (Tpuyc,
2005).

Teopemuko-memodosnoeiyHi ocHosu KOMCH

Po3pobneHa B pgaHOMYy [OCHiAXKEHHI KOMN'HOTEPHO-OPIEHTOBAaHA METOAMKA HaBYaHHA CTAaTUCTUKM TPYHTYETbCA Ha
npoBeAeHOMY [OCNIAXKEHHI TEOPETUKO-METOAO/OMYHUX Ta MCMXOI0r0-NeAaroriYHUX OCHOB, WO BKAOYaNO B cebe: BUAINEHHA
NPOBIAHWX NiAXOAiB Ta TEXHONOTi HaBYAHHA (LiANbHICHWUIA, KOMNETEHTHICHWUIA, CUCTEMHWIA, CTYEHTOLLEHTPOBAHMI); BU3HAUYEHHA
OCHOBHWX MPUHLMNIB KOMM'IOTEPHO-OPIEHTOBAHOrO HaBYaHHSA; aHani3 0cobaMBOCTEN MeTOLONOr T Ta METOAMKU HaBYaHHSA
CTAaTUCTUKIB yMOBax iHPpopmaTusaLii ocBiTM; aHani3 cneundiku MeToaUYHOT CUCTEMM HABYAHHA MATEMATUYHUX OUCUMNAIH 3
BMKOPUCTaHHAM IKT; BU3HaUeHHA MicuA Ta posi KoM’ toTEPHO-OPIEHTOBAHOIO CYNPOBOAY B HABYAHHA CTaTUCTUKM; AOCNIAKEHHA
Ta BPaxyBaHHA MCUXONOTIYHMX 0COBMBOCTEN CTYAEHTIB CTapLIMX KypciB 6akanaBpaTy B yMOBaxX 3MiHM NapagmMrMmu HaBYaHHA Ta
NPOBiAHOro TMNY AiANbHOCTI 3 HaBYa/IbHOT Ha HaBYa/IbHO-NPOdECilHY.

Ha ocHoBi 3gilicHeHOro aHanisy 6ysno cdopmynboBaHO BMMOIMM Ta BigNOBigHI peKomeHAaUil WoAo BCiX CKAaA0BMX
METOANYHOI CUCTEMM HABYAHHA CTaTUCTUKM.

PexomeHOaujii uy000 hopmy8aHHsA yineli HABYAHHSA

Mpu po3pobui Komn'toTepHO-OPIEHTOBAHOI METOAMKM HABYAHHA CTAaTUCTUKM HA eTani GOpMyBaHHA Linei HaBYyaHHA
HeobXiAHO BpaxyBaTW HACTYMHi BUMOrK: Npu GOPMYBaHHI KOTHITUBHMX Linel HaBYaHHA HeobXigHO BpaxoByBaTW HeobXiaHICTb
dopMyBaHHA y MalbyTHiX ¢axiBLiB 343aTHOCTI BUKOPUCTOBYBATM Cy4YacHMI amnapaT MaTeMaTU4HOi CTaTUCTUKKM B NpodeciiiHin
LIANbHOCTI ANs pO3B’A3aHHA NPUKAAAHUX 33434 EKOHOMIYHOTO 3MiCTY 3 BUKOPUCTAHHAM Cy4acHUX iHPOPMALLIMHUX TEXHONOTIM Ta
nporpamHux 3acobis. Lie npueoguTb A0 HEObXiAHOCTI GOPMYBAHHA Y CTYAEHTIB 3HaHb Ta BMiHb, L0 3a6e3nevytoTb OBO/IOAIHHSA
MeTOZaMM CTAaTUCTUYHOTO aHaNi3y, CyYaCHUMM MPOrPAMHUMM KOMMNEKCAMM, LLLO BUKOPUCTOBYHOTLCA B NPOdECiMHI aHaNITUYHIN
LiANbHOCTI, BMIHHAMM Ta HABMYKAMM MPOrpamyBaHHA OKPEMMX CTAaTUCTMYHMX npoueayp Ta JyHKUiN. 3asHauumo, wWo
chOopMybOBaHi BUMOTM CTOCYIOTbCA AIK 30BHILHIX (NpeAMETHO-0PIEHTOBAHMX) LiNei HaBYabHOT AUCUMMAIHK, TAK i BHYTPILWHIX
(cTyAeHTOOpPiEHTOBAHMX) Linei HaBYaHHA.

OpeaHizayia 8iobopy ma cucmemamuszayii 3Mmicmy Ha84aHHA

Mpw Biabopi Ta cMcTemaTM3aL,ii 3MiCTy HaBYaNIbHOTO MaTepiany 3 Kypcy CTaTUCTUKM B YMOBAX peasnisauii Komn'toTepHo-
OpPIEHTOBAHOI METOAMKM HaBYaHHA, HA Haly AYMKY, HeobXiiHO CUCTEMHO BMPOBaAKYyBaTM KOMMAEKC OaraTopiBHEBUX
NPaKTUYHUX, NPOdeCiiHO-0PIEHTOBAHMX 3aBAaHb, B TOMY YMCAi TaKUX, WO iMiTYOTb NpodeciHy AifanbHICTb daxiBLa 3 CTAaTUCTUKK,
PO3B’A3aHHA AKUX 34iMCHIOETLCA 3 BUKOPUCTAHHAM Pi3HMX TUNIB MPOrpamHuUxX 3acobis.

Mpy UbOMY NPW BUKOPUCTAHHI NporpamHmx 3acobis B HaBYaHHI HEOBXigHO NPOBOAMTM iX gudepeHLiauilo 3a cTyneHem
aBTOMaTM3aLii npoluecy po3s’A3aHHA Ta «NOPOroM BXOAY» CTyAeHTa, TOBTO piBHEM OBONOAIHHA 3HAHHAMM Ta BMIHHAMM 3
iHpOpMaTUKM Ta NpOrpamyBaHHSA, WO A03BONAOTL BUKOPUCTOBYBATU NEBHUIM NPOrpaMHUiA 3acib A0 po3B’A3yBaHHA 3a4a4. 3 Liel
TOYKM 30pYy B POOOTI BUKOPUCTOBYETLCA HACTYNHWUI NiAXiA 40 TMNi3aLii nporpamHmMx 3acobis, AKi NPONOHYETLCA BUKOPUCTOBYBATU
B MPOL,ECi KOMN'IOTEPHO-OPIEHTOBAHOIO HaBYaHHA CTAaTUCTUKM (puc. 1).

MpoeKTyoun 3micT TEOPETUYHOIO HaBYaHHA Ta CUCTEMY HaBYa/lbHUX 3aBAAHb 3 CTaTUCTUKU, MU CMIUPASIUCL HA YTOYHEHI
LiNi HaBYaHHA, @ TAaKOX HA HACTYMHi NPUHLMMMK: NOCAIAOBHOCTI Ta HACTYMHOCTI, B3aEMO3B’'A3KYy Ta B3aEMO3ANEKHOCTI, YiTKOI
iEpapxii MiX CKNagHUKamu.

Ha ocHoBi 3a3HaYeHMX NpPUHLMNIB 6yN10 CHOPMYNbOBAHO HACTYMHI BUMOTU 4,0 3MICTY TEOPETUYHOTO HAaBYAHHA Ta CUCTEMM
3aBAaHb 3 CTAaTUCTUKM:

® MiANopPAAKOBaHICTb BCIX 3MiCTOBMX OAMHMLb OCHOBHUM LM HaBYaHHA, AKi cGOpPMybOBaHi y BUMNAAI OYiKyBaHMX
pesynbTaTiB (KOMNeTeHTHOCTel);

® CTPYKTYPYBaHHA i cucTemaTu3alii 3MiCTy TEOPEeTMYHOro HaBYaHHA 3 BPaxyBaHHAM Cy4aCHUX BUMOI, NPUHLMNY
HayKOBOCTI, @ TAKOXK MOX/IMBOCTEN iHTeHcubiKaL,ii BUBYEHHA TEOPETUYHOrO MaTepiany 3a gonomoroto IKT;

® TMNi3aLia HaBYaNbHMX 3aBAaHb 32 0COBAMBOCTAMM i PO 3aCTOCYBAHHA iHGOPMALLIMHO-KOMYHIKaLIMHUX TEXHOAOTI
Y iX po3B’A3aHHi;

® NOTPUMAHHA MOCAILOBHOCTI MOAAYi TEOPETUYHOIO MaTepiany Ta 3aBAaHb OAHIEI rpyny NPUHLMNAM: Big, NPOCTOro A0
CKNAZHOrO, Bif CTaHA4APTHOMO 4,0 TBOPYOro, Big, KOHKPETHOro A0 abCTPAKTHOrO;

® 336e3neyeHHn B3aEMO3B’A3KY MiXK GpyHAAMeHTaNbHO Ta NpodeciiHoo NigroToBKO.
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CucteMu Komn’toTepHOI
maTemaTtukm (SPSS,

Statistica)
MMN3 3aranbHoOro 3aranbHi Ta cneuianbHi
npusHayeHHA (GRAN, MOBMW NporpamyBaHHA
MS Excel) (Python, R, C++)
Mnatdopmn LMS Mnatdopmu nNiarotToBkm
(Learning Management KOMCH ctatuctukm i npoBefeHHA
System) TecTyBaHb (Booster,

Kahoot!, TestMaker)

Puc. 1. Tunu nporpamHmx 3acobis, AKi NPONOHYETbCA BUKOPUCTOBYBATU B NPOLLECi KOMN'IOTEPHO-OPIEHTOBAHOrO HaBYaHHA
CTaTUCTUKM

OcHoBHUM 3acobom peanizauii npuHLMNy NpodeciiHoi CNPAMOBAHOCTI HABYAHHA MATEMATUKKU € cucTeMa npodecinHo-
OpiEHTOBAHMX 3aBAaHb. Mig NnpodeciiHo-OpiEHTOBaHMMM 3aBAAHHAMM YACTO PO3YMitOTb AeAKy abCTPaKTHY MoAeNb peanbHol
npo61eMHoi cuUTyaLii NpaKTUYHOro XapakTepy B NpodeciiiHiit cdepi gianbHocTi, wo cdopmynboBaHo y BepbanbHili, 3HaKoBil abo
06pasHo-rpadiyHii popmi, Ta Wo moxke byTu po3B’A3aHa maTemMaTMUyHMMK 3acobamu (CniBakoBcbKuit, 2003).

OTKe, nNpu CTBOPEHHi Ta peanisauii KomN'IOTEPHO-OPIEHTOBAHOI METOAMKM HaBYaHHA CTATUCTUKM HeobXiaHo
BMKOPUCTOBYBATM CUCTEMY MOCAILOBHMX B3AEMOMOB’A3AHMX MATEMATUKO-CTAaTUCTMYHMX, MNPAKTUYHMX Ta npodeciiHo-
OpIEHTOBAHMX 33434, PO3B’A3yBaHHA AKUX Nepenbayvae BUKOPUCTAHHA Pi3Hi TUMKW NPOrpamHuUxX 3acobis, WO CTBOPIOE YMOBU ANs
bopMyBaHHA y CTYAEHTIB GyHAAMEHTY ANA No4abworo NpodeciiHoro HaBYaHHA Ta MabyTHLOI NpodeciiHOT AiANbHOCTI.

Komn’tomepHo-opieHmosaHi memodu ma 3acobu Ha84YaHHS, iX 38’A30K 3 hopmamu opaaHizauii oceimHb020 npouyecy

MeToam HaBYaHHA — Lie cnocoby 34jiCHeHHA CRiNbHOI AiANbHOCTI Neaarora Ta cTyAeHTa. Ix HeobxiaHo Ao6upaTh Tak, Wwob
CMOHYKATWU CTYAEHTIB A0 aKTUBHOI PO3YMOBOI AiA/IbHOCTI, MParHeHHs CBiAOMO 3aCBOITU 3MICT NpeameTa, AKUIA BOHW BMBYAIOTb
(Mops3e, 2003). MeToa HaBYaHHA € AyXKe CKNnagHMM, 6araToBUMipHUM NegarorivHMmM ABULLEM, B AKOMY Bifo6paxKeHi 06’ eKTUBHI
33aKOHOMIPHOCTI, NPUHLMNNK, Lini, 3MicT, 3acobu i popmn HaBYaHHA. HaltnowwmpeHiwmmm y npodecinHin nigrotosui manbyTHIxX
daxisuis y 3BO € meToau: cnosecHi (po3nosiap, 6ecifa, AMCKYCis, NeKuisn); HaouHi (AeMOHCTPaLin); NPAaKTUYHI (HaBYasbHO-
NPaKTUYHI poboTH, PobOTa 3 NiIAPYHHUKOM, MPAKTUKYMOM); IHAYKTUBHI Ta AeAYKTUBHI; AOCNIAHULbKI; NpobaeMHOro BUKNa4Yy;
pPenpoayKTUBHUIN METOA, BUPILLEHHA 3aBAaHb; aKTUBHOrO HAaBYaHHA; KOHTPOJIIO | CAMOKOHTPO/IO Ta 6arato iHwKx. Bigomo, wo
3aralbHUX AWAAKTUYHMX METOZIB HaBYaHHA € AOCMTb 6araTo i ix KnacudikytoTb 3a pisHUMK KnacudiKaLinHUMKU NPUHLMNAMM.
HaluacTiwe BMAiINAOTb Taki OCHOBHI rpynu:

1) rpynu meTogiB 3a TMNOM Ta CYTTIO B33aEMHOI HaBYaNbHOI POBOTM BUKNAZAYA i CTYAEHTIB: PenpoAyKTUBHUMA,
NOACHIOBA/IbHO-INOCTPATUBHUIA, NPOHSEMHOrO NOAAHHA HAaBYaIbHOrO MaTepiany, eBPUCTUYHUMN, HAYKOBO-NOLWYKOBUIA;

2) rpynu meToAiB 3a OCHOBHMMM CKNa40BMMM HaBYa/ibHOI POBOTU BMKNaZaya: a) NPOBEAEHHA HaBYaNbHOI AiANbHOCTI
(cnoBecHi, HaouYHi, penpoAyKTUBHI 1 NPOBAEMHI, IHAYKTUBHI Ta AeAyKTMBHI, poboTa CTyAEHTIB CamocTiliHa Ta Nif, KepiBHULTBOM
BMKNagaya); 6) cTMmyntoBaHHA i MOTUBALii HaBYaHHA (MeToaM PopmyBaHHA iHTepecy — Ni3HABa/bHI irpu, aHani3 KUTTEBUX
CUTYaLl, CTBOPEHHA cUTyauii ycnixy; meToan dopmysBaHHA 06OB’A3KOBOCTI 1M BiAMNOBIAANLHOCTI B HaBYaHHI — BUCBITNEHHA
CycniNbHOT 1 0COBUCTICHOT 3HAYMMOCTI HaBYAHHSA, BCTAHOBNEHHA HAaBYa/IbHUX Pe3yNbTaTiB i NeaaroriyHMx BUMOT); B) KOHTPOAIO i
CaMOKOHTPO/IIO (KOHTPOb YCHWUI | TMCbMOBMIA, NPaKTUYHI, NabopaTopHi i TBOpYi PO6OTH, KOHTPOb IHAMBIAYANbHWUI | 3araNbHUA,
NOTOYHWIA, PYBiKHUI | NigCyMKOBMIA).

B ocTaHHi poKW Nif BN/IMBOM PO3BUTKY KOMMN IOTEPHUX TEXHOOTIM Ta iIHPOPMaTU3aLLT OCBITHLOIO NpoLecy Bce WupLle
MeTOAM aKTUBI3aLii HaBYaNbHO-MI3HABAaNbHUX A CTYAEHTIB. Y MeKax HOBWUX NeAaroriyHMX TEeXHONOri BM3Ha4aloTb Taki
HalbinblWw edeKTUBHI METOAM aKTMBHOIO HaBYaHHSA, AK HaBYaHHA y CMiBPOBITHULTBI, METOZ NPOEKTIB, Pi3HOPIBHEBE HaBYaHHS,
«noptdens yuHn (ctyaeHTa)» (Monat, 1999).

Ha Halwuy ymKy, 3aBAaHHA BUOOPY i 3aCTOCYBAaHHA KOMN'IOTEPHO-OPIEHTOBAHUX METOAiIB HaBYaHHA Y HABYAHHI CTAaTUCTUKM
M€ 34iMCHIOBAaTUCb 3@ HACTYMHUM NPUHLMMNOM: B KOHKPETHMX YMOBAX AOLiNbHO 0BMpaTh Ti MeToaMm, BUKOPUCTAHHA AKUX
3abe3neyye BUCOKY epeKTUBHICTb HABYAHHA CTYAEHTIB 33 NPUNHATUMMU KpUTEPiaMU.

Po3rnaHemMo OCHOBHI rpynu meToAis (3a Knacudikauieto H0.babaHCbKOro) HaBYaHHA Ta 3yNMMHUMMOCHL Ha cneumdiui ix
3aCTOCyBaHHA B ymoBax peanisauii KOMHC B HaBYaHHi cTaTUCTMKK (Taba. 1).

Cnipg, 3a3HaunTK, WO AKICTb NiAFOTOBKM MalbyTHiX B6akanaBpiB eKOHOMIKM Ta 6akanaBpiB MaTeMaTUKM (3 AOAATKOBOIO
cnewjianisauielo «eKOHOMIKa» (BUMTENiB MAaTEMATUKM Ta EKOHOMIKW) 3aNeXUTb He NnLle Big, rMMUOUHM 3aCBOEHHA TEOPETUYHUX
3HaHb i HAabyTUX cneujiasbHUX YMiHb i MPAKTUYHUX HABMYOK, a 1 Big, cHOPMOBAHOCTI 34aTHOCTI A0 TBOPYOro BMPILUEHHSA
NoCTaB/IeHUX 3aBAaHb, TOTOBHOCTI BECTU AOCNIAHULbKY AiANbHICTb. BUpiWweHH!O uiei npobaemu cnpusie BNPOBaAMKEeHHI B OCBITHIl
npouec NPobAeMHO-AOCNIAHULBKUX METOAIB HaBYaHHA, cepes AKUX 0C06NMBO ePeKTUBHMM B HABYAHHI CTAaTUCTUKU € METOZ,
npoekTtis (CTpenbHikos, 2004).

3acTocyBaHHA MeTOAy NPOEKTIB CTUMYIOE CTYAEHTIB 40 BUpPilLeHHA NeBHOT npobnaemu, Wwo notpebye, 3 ogHoro 6oky,
BifNOBiAHOro PiBHA TEOPETUYHUX 3HAHb, CGOPMOBAHOCTI BMiHb Ta HABUYOK, B TOMY YMC/i BMiHb BECTU MOLLIYKOBY AOCNIAHULBKY
poboTy, a 3 iHWoro — nepeabayae HeobXiAHICTb IHTErpyBaHHS 3HaHb Ta BMiHb 3 PI3HUX ranysen Ta BMiHHA iX BUKOPUCTATK Npu
BMpiLWeHHi npodeciliHo-opieHTOBaHMX 3aBaaHb (Gilford, 1994).
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Tabauys 1
MeTtoau HaB4YaHHA B ymoBax peanisauii KOMCH HaBYaHHSA CTaTUCTUKK
Hassa rpynu Hai16inbw nowmpeHi metoau, wo , . . . .
k . X Komn’ioTepHuii cynpoBia meToAiB B HaBYaHHI CTaTUCTUKK
meTopiB peani3yoTbcs B HaBYaHHi CTaTUCTUKU

MeToam opraHisauii Ta 34iliCHeHHA HaBYaIbHO-Ni3HABaNIbHOI AiANbHOCTI

3a Oxcepesnom rnepedayi HAB4AAbHOI iHhopMayii
CnosecHi meTtoamn po3nosiab-nosacHeHHsn, beciaa, nekuin

CTBOpEeHHA 6araTodyHKLiOHaNbHUX 4EMOHCTPALAHMX

MyNbTUMELINHUX cUCTeM (KoMN'toTep, eNEeKTPOHHA AOLWKa,
HaouHi meToamn inocTpauin, AemoHcTpauina MYNbTUMEZIMHNI NPOEKTOP Ta iH.) A8 CynpoBOAY BUKAAAY
HaBYa/IbHOrO MaTepiany Ta AeMOoHCTpaLi rpadiyHmx,
TEKCTOBMX ab0 3BYKOBMX NOBILOMIEHD
MpakTn4Hi [ocniav, BNpasu, HaBYasibHa NPaKkTMKa | BUKOHAHHA NPaKTUYHMX NPodeciMHO OpiEHTOBAHWUX 3aBAAHb
meToam

3 BUKOPMCTaHHAM Cy4aCHUX MPOrpaMHuMxX 3acobis;
BMKOPMCTaHHA 6a30BMX 3HAHb Ta BMiHb 3 NPOrpamyBaHHsA
ANA peanisauii anropnTmis po3s’a3aHHA 3a4a4; NPOBeAEeHHA
064YNCNIOBANBHUX EKCMEPUMEHTIB
3a nozikoro nepedayi ma cnpulimaHHA Ha8YaAA6HOI iHhopmay,ii

IHAYKTUBHI OpraHisauia nisHaBasbHOro npouecy PopmytoBaHHA aNrOPUTMIB A7 PO3B’A3aHHA NEBHUX KNaciB
Bi/ZL YaCTKOBOrO A0 3arajbHOro 3aBAaHb Ta iX NoAasblla NPOrpaMHa peanisauis cnpuaTb
[enyKTusHi ®PopmyBaHHA HOBWUX 3HaHb Ha OCHOBI bopMyBaHHIO Y CTYAEHTIB AK iHAYKTUBHOTO, TaK i
nepexoay Bif, 3arasbHOro Ao AeAYKTUBHOTO MUC/IEHHA Ta MeTOAY Mi3HaHHA
YaCTKOBOTO

3a cmyneHem camocmiliHo2o MucaeHHA cmyoeHmi8 y npoyeci 080/100iHHA 3HAHHAMU, hOPMYBAHHAM YMiHb | HOBUYOK
PenpopayKTusHi [OianbHicTb 3a 3paskom

BMKOPUCTaHHA eneKTPOHHUX HaBYaIbHUX maTepianis,
roTOBMX 3anporpamoBaHMX Gopm ANA pPo3B’A3aHHA
OCHOBHWX TUMIB 3a4ay, B6yAoBaHMX npoueayp Ta GyHKUiN Ta

BiANOBIAHOrO eNEeKTPOHHOrO A0BIAKOBOro MaTepiany
MNpobnemHo- MpobnemHnin BUKNaA, chisbHe BWKOPUCTaHHSA iHTErPOBaHMX 3aBAaHb (CTaTUCTMKA Ta
NOLUYKOBI HABYaAHHSA, €BPICTUYHUI BUKNAL, METOZ, iHbopmaTuKa i nporpamyBaHHs), KelciB, cuctemm

nporpamoBaHMX 3aB4aHb nocnigoBHMX NPOrPamoBaHmMX 3a4ad, AudepeHLinoBaHmnx 3a

TMnom M3 Ta piBHeM iX BUKOPUCTaHHA B Npoueci
po3B’s3aHHA
BMKOHaHHA NPaKTUYHO OPIEHTOBAHWUX NPOEKTIB, AKi
nepenbayatoTb CamMoCTilMHE BUKOHaAHHSA BCiX eTanis
CTaTUCTUYHOIO AOCNIAKEHHSA 3 BUKOPUCTAHHAM IT (36ip
OaHux, BUbip mogenei Ta MeToAis aHanisy, peanisauin
MaTeMaTUYHUX METOAiB, OTPMMAHHA, aHanNi3 Ta
iHTepnpeTaLjis pe3yabTaTis)
3a cmyneHem KepisHUYM8a Ha84as16HO POH6OMOKo

Teopui [ocnipxeHHa, TBOpYe HaBYaHHA

HaByanbHa OnpaLoBaHHA TEOPETUYHOTO ENeKTpOHHI HaBYabHi MaTepiann, aBTOMaTU30BaHi cUCTEMMU

poboTa nig maTepiany Ha 3aHATTI, NTMCbMOBI KOHTPOIIO (TeCTyBaHHA) 3HaHb, €/IeKTPOHHI 3acobu 3B'A3KY
KepiBHULTBOM CaMOCTIiWHI poboTH, iHAMBIAYaNbHI Ta B3aEMOS,ii BUKNaaaya Ta CTyAeHTIB

BMKNazaya 3aBJaHHA

CamocTiliHa JomalHi 3aBaaHHA, po3paxyHKOBI BuKopucTaHHa LMS nnatdopm ans eNleKTPOHHOIo HaBYaHHA,
poboTa y4yHis po60TH, camocTiliHe BUBYEHHSA 3ac06iB AUCTaHLiNHOIO 3B’A3KY Ta OHMIAWH HaBYAHHA

no3a KOHTposiem TEOpeTUYHOro maTepiany [,03BOJISIE NOKPALLMTH iHDOPMALLINHWIA cynpoBia Ta
BMKNazaya

OpraHi3yBaTh 3BOPOTHII 3B’A30K 3i CTyAeHTOM
MeTtoau cTMMYNIOBAaHHA Ta MOTUBALLii HABYA/IbHO-Ni3HABA/IbHOI AiANIbHOCTI

MeTtoau LOMAaKTUYHI irpy, HaBYanbHi JUCKYCI, BMKopuWcTaHHSA 3acobiB OHNAlMH Ta AUCTaHLIMHOIO HaBYaHHA
CTUMYNIOBAHHA aHanNi3 XKUTTEBUX CUTYaALLi ONA opraHisauii iHTepaKTUBHOI AiANbHOCTI CTYAEHTIB;
iHTepecy oo BMKOPWUCTAHHA NPAKTUYHO OPiEHTOBAHMX 3aBAaHb 3
HaBYaHHA BMKOPUCTaHHAM NpodecinHMX NporpamHmx 3acobis
MeToam Po3'AcCHeHHA MeTW HaBYa/IbHOTO BuKopucTaHHA cnucTem ynpasaiHHA HaBYaJlbHUMM Kypcamu
CTUMY/IIOBAHHA npegmeta, BUMOTU 0 BUBYEHHSA (BipTyanbHMX HaBYaNbHKUX cepeaoBuLy, Tuny Moodle)
0608'A3KY 1 npegMeTa, 330X04eHHA Ta NoKapaHHA

Bi4NOBiAANbHOCTI

Metoamn KOHTPO/110, CAMOKOHTPOJ110, B3AEMOKOHT|

PO, KOPEKLLii, CaMOKOopeKL,ii Ta B3BAaEMOKOpPEeKL,ii
YcHi 6eciga, onuTyBaHHA (iHAMBIAyanbHe Ta BuKopucTaHHA OHNAlH NAaTGOPM, ENEKTPOHHUX CUCTEM
rpynose), po3nosifb, PO3'ACHEHHA TecTyBaHHA, po3pobaeHNX KOMMIeKciB TeCTOBUX 3aBAaHb,
Mucbmosi KOHTpo/ibHa poboTa, PIP, pepepat KOMMEKCIB 3aBAaHb A7 1ab0paToOpHO-NPaKTUYHUX 3aHATb
MpaKkTU4Hi MpoBeaeHHA aocnigis
TecToBi BMKOHaHHA CTaHAAPTU30BAHUX
3aBjaHb
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HasBa rpynu Haii6inbw nowupeHi metoau, Wwo

Komn’toTepHuii cynpoBig MeToAiB B HaBYaHHI CTaTUCTUKM

meToais peanisyloTbcA B HaBYaHHi CTaTUCTUKU
biHapHi Ta iHTerpoBaHi meToaM HaBYaHHA
BiHapHi MoeaHaHHA ABOX meTosiB abo meToay BuKopuCTaHHA N1abopaTOPHO-MPAKTUYHMX 3aHATDL 3
Ta dopmu CTaTUCTUKK; CUCTEMA 3aBAAHD, WO GOPMYIOTb 3HAHHSA Ta
BMiHHA 3aCTOCOBYBATM NEBHI TUMNKW NPOrpamHUX 3acobis fo
BMKOHaHHA OKpeMMX eTaniB CTaTUCTUYHOTO AOCANIAKEHHSA
ab0 po3B’A3aHHA 3a4au
IHTerpoBaHi lNoeaHaHHA KiNbKOX MeToAjiB B EAMHY BMKOHAHHA NPOEKTIB Ta iHAMBIAYaNbHUX 3aBAaHb, WO

cuctemy nepeabayatoTb 3aCTOCYBaHHA MaTEMATUKO-CTaTUCTUUYHUX
MeTOoAiB A0 PO3B’A3aHHA NPAKTUYHMX 3aBAAHb
€KOHOMIYHOrOo 3MICTy Ta iX peanisauito B neBHOMY

nporpamHoMy cepesoBULLi.

BMKOPUWCTaHHSA y NpoLeci BUBYEHHA ANUCUMUMIIIH TBOPYMX, JOCNIAHULBKUX, MiXKNPEAMETHUX 1 iHLIMX NPOEKTIB PO3BMBAE Y
CTyAeHTa ni3HaBa/bHY CaMOCTIlHICTb, POPMYy€E BMIiHHA MPOrHO3yBaTU pPe3yNbTaTU i MOXAMBI HACAigKM Pi3HMX BapiaHTIB
BUpiWeHHA npobnem, 3'AcoByBaTM MPUYUHHO-HACNILKOBI 3B'A3KM, MEPETBOPIOE MOro 3 MACMBHOIO CMOrAAfayYa HaByYaNbHOro
maTepiany Ha aKTUBHOTO y4acCHWKa NpodecinHO-CNPAMOBAHOI HaBYaIbHO-Ni3HaBaIbHOI AiANbHOCTI. Peanisalis meToay npoekTis
3MIHIOE TaKOX MNO3MLi0 BUK/aZava, NepeTBOPIOOYM MOro 3 HOCIA FOTOBMX 3HAaHb HA OpPraHi3aTopa-KOHCY/bTaHTa LWOAO
KOPWTryBaHHA Ta KOOPAWHYBaHHA POBOTU CTYAEHTIB HAaZ NPOEKTOM: 06roBOpeHHA BUKOHAHHA NPOEKTY, KOPUTYBaHHA CMifIbHMX Ta
iHOMBIAYaNbHUX 3yCWU/Ib, OpraHisalia Npe3eHTauil ogepKaHNX Pe3ynbTaTiB i MOXAUBUX cnocobiB ix BNPOBagKeHHS B NPaKTUKY,
30BHilWHE OLiHIOBaHHA NpoekTy (Kosanb, 2009).

OTKe, METOAUYHMMM YMOBAMU 3aCTOCYBAHHSA KOMN IOTEPHO-OPIEHTOBAHUX METOZIB HaBYaHHA CTAaTUCTMKM, Ha Hally
OYMKY, €:

— BinlbHWI JOCTYN KOXKHOTO CTYAEHTa 0 KOMN IOTEPHO-OPIEHTOBAHOIO 3abe3nevyeHHsa AUCUMNNIHY;

— CTBOpeHHA 6araTodyHKLiOHAaNbHUX AEMOHCTPALIMHUX MYNbTUMEAINHUX cucTem (Komn'toTep, eNeKTPOHHa [AOLKa,
MYNbTUMELINHMIA NPOEKTOP Ta iH.) ANA CynpoBOAY BUKNAAY HaBYaIbHOrO MaTepiany;

— Po3pobKa npaktuyHMx npodeciiHO-opieHTOBAaHMX 3aBAaHb, AKi NepenbayaoTb BUKOPUCTAHHA Cy4aCHMX NPOrpamHuUX
3acobiB, 6a30BMX 3HaHb Ta BMiHb 3 iHGOPMaTUKM Ta NpOrpamyBaHHsA ANA peasisalii MeToAiB Ta aAroOpUTMIB PO3B’A3aHHS;

— BuKopucTaHHA 3acobiB OHNAMH Ta AMCTAHLIMHOrO HaBYaHHA ANA OpraHi3auji iHTepPaKTUBHOI AiANbHOCTI CTYAEHTIB;

— BMKOPUCTaHHA CUCTEM YNPaBAiHHA HaBYaIbHUMM Kypcamu (BipTyasibHUX HaBYaNbHUX cepeaoBuL, TUNY Moodle), pisHux
TUNIB NPUKAALHUX NPOrPAaMHUX 3aC06iB, eN1eKTPOHHUX cUcTeM TecTyBaHHA, LMS nnatdopm ans enekTpoHHOro HaByaHHA, 3acobis
OMCTaHLiMHOIO 3B’A3KY Ta OH/IAMH HaBYaHHA TOLLO;

— Peanisauif npakTMYHMX METOAIB HaBYaHHA Y popMi 1abopPaTOPHO-NPAKTUYHMX 3aHATL 3 CTATUCTUKK, 3 BUKOPUCTAHHAM
po3pobAeHOT A1A HUX CUCTEMM 3aBAaAHD, WO GOPMYHOTb 3HAHHA Ta BMiHHA 3aCTOCOBYBATM MEBHI TUMM NPOrpamHuUX 3acobis fo
BMKOHAHHSA OKPeMMX eTaniB CTaTUCTUUYHOIO AOCNiAKEHHA abo po3B’A3aHHA 3a4ay;

— BMKOPUCTaHHSA iHTErPOBAHUX 3aBAaHb (CTaTUCTMKA Ta iHPOPMATMKA | NPOrpamMyBaHHs), KeWciB, CUCTEMU NOCAiILOBHUX
nporpamoBaHmx 3aga4, andepeHuiioaHux 3a Tunom M3 Ta piBHeM iX BUKOPUCTAHHA B MPOLLECi PO3B'A3aHHSA;

— BMKOHaHHA NpOEKTiB Ta iHAMBIAYaNbHUX 3aBAaHb, WO nepeabayaloTb 3aCTOCYBAaHHA MATEMATUKO-CTaTUCTUUHUX
MeToAiB A0 PO3B’A3aHHA NPAKTUYHMX 3aBAAHb EKOHOMIYHOTO 3MICTY Ta iX peasni3aLito B NeBHOMY NPOrpaMmHOMY CepeoBHULL;.

3po3ymino, wo Bnbip MeToAiB HaBY4aHHA B3aEMOOOYMOBNEHMI 3 BUOBOPOM 3acobiB HaBYaHHA Ta popmamu opraHisawii
OCBITHBOrO Mpouecy. 3ynMHMMOCH AeTaslbHille Ha OCHOBHMX BMAAX 3aHATb 3 CTAaTUCTUKM Ta OXapaKTepusyemo ix cneumdiky B
ymosax peanisauii KOMCH (tabn. 2).

Tabauys 2
MopiBHAHHA TPAaAMLIHMX Ta KOMN IOTEPHO-OPIEHTOBAHUX GPOPM HaBUYAHHA

TpaguuiitHa meToguYHa cucTema

KOMH'IOTepHO-OpiEHTOBaHa MeTogu4yHa cuctema

NeKuia
OCHOBHA ANAAKTUYHA MeTa: GOPMYBaAHHSA
HOBMX 3HaHb (3aCBOEHHA TEOPETUYHOTO
maTepiany).
MpoBiaHi meToaM HaBYaHHA: CAOBECHi Ta
HaOYHI.
MpoBigHWit  TMN
penpoayKTUBHUA.

LIANBHOCTI  CTyAEHTIB:

Komn’toTepHO-0pieHTOBaHa nekuia
OcHOBHa AMAAKTUYHA MeTa: GOpPMyBaHHA HOBUX 3HAHb Ta BMiHb Ta iX iHTerpadis.
MpoBigHi MeToan HaBYaHHSA: NPobeMHi.
MpoBiAHUI TN AiANBHOCTI CTYAEHTIB: YaCTKOBO-MOLLYKOBUIA.
MepeBarn: nNiABULLYETbCA pPiBEHb HAOYHOCTI, BiAOYBAETbCA EKOHOMIA
HaBYa/IbHOIO Yacy Ha MeBHMX eTanax 3aHATTA, WO A03BOAAE 36araTuTu 3micT
HaBYa/IbHOrO MaTepiany Ta 3A4INCHATU iHTErpauito MaTeMaTUYyHuUX Ta
KOMN'I0TEPHO-OPIEHTOBAHMX 3HAHb, BMiHb Ta HABUYOK.

MpaKTU4He 3aHATTA
OcHOBHAa AMAaKTUYHaA MmeTa: GopMyBaHHA

BMiHb  Ta HaBUYOK 3acTOCOBYBATH
TEOPeTUYHi BiAOMOCTI [0 pO3B’A3aHHA
3agau.

MpoBiaHi MeToAM HaBYaHHA: C/AOBECHI,
HAOYHi, MPaKTUYHI.

MpoBsigHWIA  TMN  pianbHOCTI  CTyAEHTIB:

penpoAyKTUBHWMIA Ta YaCTKOBO-MOLLYKOBUIA.

JlabopaTopHO-NPaKTUYHE 3aHATTA
OCHOBHA AMAaKTMYHA meTa: GOPMYBaHHA BMiHb Ta HAaBMYOK pPO3B’A3yBaTH
NeBHUIM KNac 3a4a4 3 BUKOPUCTAHHAM |T TexXHONOrii Ta nporpamHmx 3acobis.
MpoBigHi meToan HaBYAHHA: NPAKTUYHI.
MpoBigHWUIA TUN LiANbHOCTI CTYAEHTIB: YaCTKOBO-MOLYKOBWUI, MOLUYKOBUM,
OOCNIAHNLBKNIA.
MNepeBarn: nNigBULLYETbCA pPiBEHb CAaMOCTIMHOCTI CTyAEeHTiB; 3‘ABNAETbCA
MOM/IMBICTb LWIKMpLIE BNPOBaZXyBaTM B OCBITHIW npouec npodecinHo-
OpiEHTOBAHi 3afayi MPUKNALHOTO XapaKTepy, OAHOYACHO BifbyBaETLCA
bOopMyBaHHA AK MaTEMATUYHMX, TaK i IT KOMNETEHTHOCTEN CTYAEHTIB.
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TpaguuiitHa meToguyHa cuctema

Komn’loTepHO-0OpieHTOBaHa MeToAMUYHaA cucTema

cTyneHa

LUCLUMNAIH.

icnut)

KoHTponb (KoHTponbHa po6orTa, 3aniK,

dopma opraHisaLii HaB4aNbHOT AiANbHOCTI,
CNpsAMOBAHa HA BUAB/IEHHSA
OBOJIOAiHHA

3HAHHAMMW, YMIHHAMM Ta HaBWYKAMM, LWLO
KOHTPOJIIOE PiBEHb 3aCBOEHHSA BU3HAYEHOrO
0obcary HaB4yasbHOrO MaTepiany B MeXKax
Temu, posginy, mopyna abo HaByanbHoI

1 OUiHIOBAHHA
CcTyAeHTaMun

6e3nocepeHbOroO
OpiEHTOBAHOI

i/abo  anA

3aBAaHb

3a
NPOXOAXKEHHA
OPIEHTOBAHOIO KOHTPOAIO, HANPWUKNAA, KOMN'IOTEPHOrO TECTYBAHHA.

MepeBarun: eKOHOMIfl Yacy, MOX/IMBICTb aBTOMATU30BaHO 34iNCHUTU NepeBipKy
piBHA cPOPMOBAHOCTI OCHOBHMX 3HaHb, BMiHb Ta HaBMYOK, aBTOMaTU3yBaTK
OKpemi eTanu po3B’s3aHHA Ta NePEBIPKM 3a4a4.

Komn’toTepHo-opieHTOBaHa popma KOHTpoOO
OCHOBHOO 0COBMBICTIO € Te, WO CTYAEHT BUKOPUCTOBYE Komn'toTep abo ans
BUPILLEHHSA
nporpamu

Aonomororo

npobsemHo-

KomnN'toTEpPHO-

Ha ocHoBi NpoBeAeHOro aHani3y Ta BUSHa4YeHHs OCHOBHMX cKnagosux KOMCH ctatuctuku 6yno pospobneHo mogens i

peanisauii (puc. 2).
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Puc. 2. Mogenb po3po6Ku Ta BNpoBagKeHHA KoMN'I0TePHO-0PiEHTOBAHOT METOAMKN HaBYaHHA CTaTUCTUKU

Mpun LbOMY OYiKyBaHMM pPe3y/bTaTOM BifZ, BNPOBAAMKEHHA € NiABULLEHHA PiBHIB CPOPMOBAHOCTI MaTeMaTuyHux Ta IT
KOMNETEHTHOCTEN CTyAeHTiB 6akanaBpaTy €KOHOMIYHWMX Ta MaTeMaTUYHUX (3 A04ATKOBOIO Crewjiani3auiero «eKoHOMiKa»)
cnewjianbHOCTEN, aKTMBI3aL,iA iX Ni3HaBaNbHOI AiANbHOCTI, NOKPALLEHHA PiBHA NPaKTUYHOT Ta NpodeciiMHOi NigroToBKu.

MNiaBoAAYM NiACYMOK, MOX¥KHA KOHCTaTyBaTH, LLO po3pobsieHa Moaeb KOMN'toTEPHO-OPIEHTOBAHOI METOAMYHOI CUCTEMM
HaBYaHHA CTaTUCTUKM BPAXOBYE Lii/li, 3MICT Ta OpraHi3auiiHi yMOBM 34iiCHEHHS NiAroTOBKM 3400yBayiB OCBITM OCBITHLOrO PiBHA

"6akanasp"

ranysei 3HaHb 07 YnpaBniHHA Ta agMiHicTpyBaHHA Ta 11 MaTtemaTuKa Ta CTaTUCTUKa. BpaxoBytoum pocsig,

BNPOBagKeHHA aaHoi mogeni B HMY imeHi M.M. [JparomaHoBa, MU BBAXKAEMO, WO BOHA A03BOJIAE 3a6e3ne4nTn nNigBULLEHHS
AKOCTI pOPMYBaHHA MATEMATUYHUX Ta IT-KomneTeHTHOCTEW MalbyTHIX daxisuiB. Moganbli AOCNIAKEHHA, HA Hawy AYMKY,
MOKYTb BYTV NPUCBAYEHI aHANi3y pe3y/ibTaTiB BNPOBAAMKEHHS Ta po3pobL,i NOKa3HMKIB epeKTUBHOCTI po3pobaeHoi MeToaAnYHOT

cnucTtemm

BUCHOBKU TA NEPCNEKTUBU NOAA/IbLLOIO AOCNIAXEHHA
Ha Hawy AymKy, BUKOPUCTAHHA KOMMN'IOTEPHO-OPIEHTOBAHMX METOAMK Ta TEXHONOTM AA€ Wiy HU3KY METOAMYHMX Ta
METOL0/0NYHMUX MepeBar y MOPIBHAHHI 3 TpaauuiiHMM HaB4yaHHAM. Lle Hacamnepez CTOCYETbCS aKTMBI3aLil HaBYa/bHO-

Ni3HaBaNbHOI AiANIbHOCTI CTYAEHTIB, AKA iIHTEHCUIKYETLCA 3@ PaxXyHOK LisI0ro psaaKy GakTopis:

e popMyBaHHA NO3UTUBHOI MOTMBALLiT, iHTEepecy A0 HaBYaHHA,
® PO3BWUTOK MUC/IEHHSA Ta iHTE/IeKTYyaIbHUX 34i6HOCTEN,
® MiAroToBKa A0 NPAKTUYHOI Ta NpodeciiHOI AiANbHOCTI B yMOBax iHGOpMaL,iMHOro CycninbCTBa,
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® NiABMLLEHHA PiBHA CAMOCTIMHOCTI, iHAMBIAYani3auia Ta andepeHuiauin,
® nepeBa*kaHHA aKTUBHMX METO/IB HaBYaHHA,
® MiABULLEHHA PIBHA HAOYHOCTI, CNPOLEHHA Ta 36ifbleHHA LWBMAKOCTI A0CTyNy 40 HaBYa/lbHUX Ta HAYKOBMX

iHpopmauiiHux gxepen,

10.
11.

12.

10.

11.

12.

® PO3LIMPEHHA KO/a 3a4ad i Bnpas,
® NpoBeaeHHA NabopaTopHUX POBIT y NpoLeci HaBYaHHA MaTEMATUUHWUX AUCUMNAIH,
® OnaHyBaHHA Cy4aCHMMM METO4AaMM HAaYKOBOTO Mi3HAHHA, NOB’A3aHMMM i3 3acTOCyBaHHAM IKT

CnN1COK BUKOPUCTaHUX ArKepen
angak M. |. MepgaroriyHnii nNoTeHLiaNn KoMN'OTEPHO-OPIEHTOBAHUX CUCTEM HaBYaHHA MaTemaTuku. Komn'toTepHo-
OpiEHTOBaHI cMCTEMM HaBYaHHA: 36. Hayk. npaupb / Peakon. K.: HNY imeHi M. M. AparomaHosa, 2003. Bunyck 7. C. 3-16.
Tpuyc, H0.B. Komn’toTepHO-0piEHTOBAHI METOANYHI CUCTEMM HABYAHHA MaTeMaTUKK: [MoHorpadis]. Yepkacu: BpamaYKpaiHa,
2005. 400 c.
Mbiwkano A. M. Metogmuyeckan cuctema obyyeHUs reomeTpuy B HayaNbHOW WKone: ABTOPCKMIA AOKAaA NO MOHorpadumn
«MeToanKa obyyeHUs reomeTpUn B HaYaIbHbIX K/laccax», MPeaCT. Ha COMCK. y4. CTeN. AOKT. nea. HayK. M., 1975. 60 c.
Mops3e H. B. OcHoBM meToaM4YHOI NigroToBKKU BUMTENs iHpopmaTnkn. MoHorpadis. K.: Kypc, 2003. 372 c.
Becnanbko B. . Cnaraemble negarornyeckor texHonoruum. M.: Megaroruka, 1989. C. 13
Tpuyc 10.B. Komn'toTepHO-OpiEHTOBaHI METOAMYHI CMCTEMM HABYaHHA MATEMATUUYHWUX AWUCLUMMIH Y BULLMX HABYANbHUX
3aKknagax: AsToped. auc. g-pa neg. Hayk: 13.00.02. K.: Hau,. nea. yH-T im. M.MN.[paromaHoBsa, 2005. 48 c.
CniBakoBcbkuii O.B. Teopia i npakTMKa BMKOPWUCTaHHA iHOOPMALIMHUX TEXHONOrIA Yy NPOLEci NiAroTOBKM CTyAEeHTIB
MaTeMaTUYHUX cneujianbHocTen. XepcoH: AinaHT, 2003. 229 c.
Monart E. C. HoBble MHPOPMaLMOHHbIE TEXHOIOTUK B cucTeMe 0b6pa3oBaHua: yueb. nocobue. M.: Akagemusa, 1999. C. 15-16
CrpenbHikos B. }O. MpoekTHa ocBiTa i TEXHO/IOTA NPOEKTHOrO HaBYaHHA y BULLIA WKoi. HenepeBHa npodeciliHa ocsiTa:
Teopisn i npakTuka. 2004. Bun. 1. C. 63-69.
Gifford S. Evaluating the Surrey New Teacher Competency Profile. British journal of in-service education. 1994. Ne 3.
Kosanb T. I. MiarotoBKa BMKAagauiB BMLLOI WKOAW: iHPOPMALiMHI TexHoNOriT y neaaroriyHivi AisnbHOCTI: HAaBY.-MeTOoA,.
nocibHuk. K.: KH/Y, 2009. 380 c.
MakHH, P. B., KpaBueHko, O. B., & laHxana, |. B. (2020). BuKopucTaHHA iHPOPMALiAHO-KOMYHIKaLiMHUX TEXHONOTIN AK
eNleMeHT iHHOBaLiMHOrO HaBYaHHA daxiBUiB EKOHOMIYHOro CnpAMyBaHHA. IHpopmauyiliHi  mexHonoeziil i 3acobu
HasuaHHA, 78(4), 145-162. https://doi.org/10.33407/itlt.v78i4.2810.

References
Zhaldak M.I. (2003) Pedahohichnyi potentsial kompiuterno-oriientovanykh system navchannia matematyky. Kompiuterno-
oriientovani systemy navchannia [Pedagogical potential of computer-oriented systems of teaching mathematics. Computer-
based learning systems]: Coll. Science. works / Redcol. MP Drahomanov National Pedagogical University, 7. 3-16. [in
Ukrainian].
Trius, Yu.W. (2005) Kompiuterno-oriientovani metodychni systemy navchannia matematyky: [monohrafiia].[Computer-
oriented methodical systems of teaching mathematics: [monograph]. BramaUkraine, 400 [in Ukrainian].
Pyshkalo A.M. (1975) Metodicheskaja sistema obuchenija geometrii v nachal'noj shkole: Avtorskij doklad po monografii
«Metodika obuchenija geometrii v nachal'nyh klassah» [Methodical system of teaching geometry in primary school: Author's
report on the monograph "Methods of teaching geometry in primary school"], 60 [in Russian].
Morse N.V. (2003) Osnovy metodychnoi pidhotovky vchytelia informatyky. Monohrafiia [Fundamentals of methodical training
of computer science teachers. Monograph]. Kurs, 372 [in Ukrainian].
Bespalko V.P. (1989) Slagaemye pedagogicheskoj tehnologii [Terms of pedagogical technology], Pedagogika, 13 [in Russian].
Trius Yu.V. (2005) Kompiuterno-oriientovani metodychni systemy navchannia matematychnykh dystsyplin u vyshchykh
navchalnykh zakladakh: Avtoref. dys. d-ra ped. nauk: 13.00.02. [ Computer-oriented methodical systems of teaching
mathematical disciplines in higher educational institutions: Abstract. dis. Dr. Ped. Science: 13.00.02], Nat. ped. Univ.
M.P. Dragomanova, 48 [in Ukrainian].
Spivakovsky O. V. (2003) Teoriia i praktyka vykorystannia informatsiinykh tekhnolohii u protsesi pidhotovky studentiv
matematychnykh spetsialnostei [Theory and practice of using information technology in the process of training students of
mathematical specialties]. Aylant, 229 [in Ukrainian].
Polat E.S. (1999) Novye informacionnye tehnologii v sisteme obrazovanija: ucheb. posobie [New information technologies in
the education system: textbook. allowance]. Akademiya, 15-16 [in Russian].
Strelnikov V.Y. (2004) Proektna osvita i tekhnolohiia proektnoho navchannia u vyshchii shkoli [Project education and
technology of project education in higher education], Continuing professional education: theory and practice, 63—-69 [in
Ukrainian].
Gifford S. Evaluating the Surrey New Teacher Competency Profile. British journal of in-service education. 1994. Ne 3. [in
English]
Koval T.I. (2009) Pidhotovka vykladachiv vyshchoi shkoly: informatsiini tekhnolohii u pedahohichnii diialnosti: navch.-metod.
Posibnyk [Preparation of high school teachers: information technology in teaching: teaching method. Manual], KNLU, 380 [in
Ukrainian].
Mann, R. V., Kravchenko, O. V., & Hanzhala, I. V. (2020). Vykorystannia informatsiino-komunikatsiinykh tekhnolohii yak
element innovatsiinoho navchannia fakhivtsiv ekonomichnoho spriamuvannia [The use of information and communication
technologies as an element of innovative training of specialists in the economic field]. Information Technologies and Learning
Tools, 78(4), 145-162. https://doi.org/10.33407/itlt.v78i4.2810. [in Ukrainian]

43



PHYSICAL & MATHEMATICAL EDUCATION issue 1(27), 2021

MODEL OF COMPUTER-ORIENTED METHODOLOGICAL SYSTEM OF TEACHING STATISTICS FOR STUDENTS OF ECONOMIC
SPECIALTIES OF PEDAGOGICAL UNIVERSITIES
Yanina Honcharenko, Vasyl Horbachuk
National Pedagogical Dragomanov University, Ukraine

Abstract.

Formulation of the problem. Due to the existing contradictions between the highest demands of society and the labor market to the level of
mathematical and IT training in economics and the student’s real level of formation of relevant competencies, the inconsistency of
the current level of computer-based technologies used in educational and professional activities of future economists, and insufficient
or outdated content of their use in the process of teaching mathematical statistics. The problem of theoretical justification,
development and implementation of computer-based methodological system of teaching (COMSN) of mathematical statistics of
future economists is also relevant.

Materials and methods. General theoretical pedagogical methods (analysis and synthesis, comparison, generalization, classification), as well as
methods of modeling and analysis of pedagogical systems were used during the research.

Results. The articles present the model of COMST statistics of students of economic specialties of pedagogical universities. Its theoretical and
methodological bases are characterized, the results of development of all its components are presented: the external and internal
purposes are formed, the principles of selection and structuring of the content of teaching in the conditions of realization of the
computer-oriented approach are defined, the basic teaching methods are analyzed that the analysis of traditional and computer-
oriented forms of organization of educational process is made. The paper also analyzes and presents the results of research on the
expected effect of the implementation of COMST statistics.

Conclusions. Development and implementation of COMST mathematical statistics for students of economic specialties of pedagogical universities
to increase the level of formation of their mathematical and IT competencies, intensification of cognitive activity, improving the level
of practical and professional training.

Keywords:. computer-oriented methodical system of teaching, methods of teaching statistics, learning objectives, teaching methods, forms of
organization of the educational process, activation of cognitive activity.
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CUCTEMHMI NIAxXIA 0,0 ®OPMYBAHHSA BI3YA/IbHO-IHOOPMALINHOI KYNbTYPU
MAMBYTHIX YYUTENIB MATEMATUKU TA IHOOPMATUKMU

AHOTALIA

®opmynoeaHHa npobaemu. Ha cbo200Hi cnocmepieaemsca 3miHa criocoby crpulHamma iHgpopmauii mMoaodoro, wo npuzsodums 00
3ampebysaHocmi 8UCOKOKBAniGiKoBaHUX haxisyis, 30Kpema e4yumesnie, i3 BUCOKUM pigHEM CEHOPMOBAHOCMI 8i3YanbHO-
iHpopmayiliHoi Kynbmypu. Ane popmysaHHA 8i3yanbHO-iHpopmauiliHoi Kyaemypu malibymHix yyumesnie mamemamuku i
iHhopMmamuKu MosuHHO 8i06ysamucsa He gpaemeHmapHo, «8id sunadKy 0o eunadKky», a y Mexax nedazoziyHoi cucmemu,
cnuparoyuce Ha cucmemHuli Nioxio AK Ha npoeioHul memodosnoaiyHul nioxio.

Mamepianu i memodu. OcHO80I0 00CNIOHEHHA cMAU HaYKOBI PO3BIOKU 8iIMYU3HAHUX | 3KOPOOHHUX yYeHUX, AKi 3alimaomeca sus4eHHAM
nuMaHob Nid2omosKu MmalbymHix e4yumesiie MaOMeMamuKu ma iHhopPMamMuKU, @ MAKoX O0CAIOHCYIOMb KOHYenmyasabHi 0CHO8U
i npuHyunu cucmemHozo nioxody y nidzomosuyi gaxisyie. [ 0ocaeHeHHA memu 6yau 8UKOPUCMAHi Memoou meopemu4Ho20o
PiBHA HAYKOB020 Mi3HAHHA: AHAI3 HaYKOBOI Nimepamypu, cuHmes, hopManizayisa HayKosux dxepes, onuc, 3icmasneHHs.

Pesyabmamu. 3 no3uyili cucmemHozo nidxody nedazoziyHa cucmema popMy8aHHA 8i3yanbHO-iHGopmayiliHoi Kynbmypu malibymHix y4umenis
mMamemamuKku ma iHhopmamuku po32aa0anaca AK 8i0kpuma (83aemodie 3 iHWUMU cucmemamu), duHamiyHa (if 3micmose ma
OpaaHi3ayiliHo-mexHon0aiYHe HAMOBHEHHs MOCMIUHO YOOCKOHA/MNEMbCA) cucmema, AKA peasizyemsca 8 €OHOCMI 3a2a16H020
(chopmyeaHHs 8i3yasnbHO-iHOpPMayiliHOI Kyabmypu € 4acmuHow ¢axoeoi nidzomosku malibymHix e4umernie mamemamuKku ma
iHhopmamuku), ocobnusozo (MpumamarHi cneyupiyHi ocobausocmi Mamemamu4yHoi ocsimu, iHpopmamuyHoi oceimu, HaABHICMb
crneuianizosaHo20 npozpamHo20 3abesneyeHHs), iHOUBIOyanbHO20 (8paxosyromecs iHOUBIdyanbHi ocobausocmi cmydeHmie ma
0c061uB0CMI 0CBIMHBLO20 NPOUECY KOHKPEMHOo20 3aK1ady suusoi oceimu). ¥ KoHmekcmi docnidxceHHa cucmemHuli nioxio do3sonse
p032780aMu rpPoyec (hopmysaHHs 8i3yanbHo-iHPHOPMaUiliHOI Kyabmypu malibymHix ydyumesie Mamemamuku ma iHpopMmamuku K
cKnadHul yinicHul duHamivyHul npoyec, aKuli 3o0pieHmosaHuli Ha 0ocsAzHeHHs nesHoi memu i nepedbavyae cucmemHuli HayKO8o-
MemoOduyHul cynposio OKpemux iHOPMAMUKO-MameMamuy4HUX Kypcie i crieykypcie, yinecrnpamosaHe yOOCKOHAAEHHs cucmemu
HerepepsHoOI NicAadunaoMHoI oceimu nedazo2iyHux NPayisHUKie ma memamuku KeasigikayiliHux pobim.

BucHosku. EekmusHe opmysaHHA 8i3yanbHo-iHhopmauyiliHoi Kynemypu malbymHix y4umesnie mMamemamuKu ma iHgpopmamuku
3a6e3ne4yyemosCs HACMYMHUMU MOAOXEHHAMU: MPOYEC POPMYBAHHS 8i3yasnbHO-IHGOPMayiliHOI Kyabmypu malibymHix yyumernie
Mamemamuku ma [HOPMAMuUKU rpyHMyemMosca HA CUCMEMHOMY Mi0X00i ma eusareHomy MOEOHAHHI iHGopmamuko-
mMamemamu4Hoi, nedazoziyHoi U iHgpopmayiliHOi Mid20mosKu; OHOB/AEHHA 3Micmy npogeciiHoi nidzomosku maldbymHix
yyumenie MamemamuKku ma iHhOPMAMUKU WAAXOM pO3PO6KU HAYKOBO-MemoOU4HO20 Cynpo8ody OKpemux iHopmamuko-
MamemMamuyHUX Kypcie i crieyKypcie; cmeopeHHa yMos 0415 peanizayii iHOusidyasnbHuUx 0c8imHix mpaekmopii, payioHanbHo20
ma 8uUBAXEH020 BUKOPUCMAHHSA CNeyianizosaHo20 npo2pamMHo20 3a6e3rneveHHs, 8i3yanizo8aHuUx 3080aHb, UinecnpamosaHo20
POPMyBaHHA YMiHb KPUMUYHO OUiHUMU ma payioHanbHo obpamu Komm’'tomepHull iHcmpymeHmapil; 8UKOPUCMAHHA
nowupeHux ma iHHosauiliHux gopm, memodis (i 3acobie Hag4YaHHA 017 36a7AHCOBAHO20 CiBBIOHOWEHHA MiX¢ meopieto i
npakmukoro 8 oceimHili i npogeciliHili disabHOCcMi 3 Memoto hopmy8aHHA YMiHb | HABUYOK pobomu 3 8i3yaniz08aHUM
HABYAAbHUM Mamepiasaom.

K/IDYOBI CJ/IOBA: cucmema, nedazoeiyHa cucmema, cucmemHul nidxio, eizyanvHo-iHopmayiliHa Kynemypa, malibymHi e4umeni
mMamemMamuKu ma iHhopMamuku.

© M.T. Opywnsk, B.I. lWamoHs, 2021.
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BCTYN

MocraHoBKa npobaemu. Ha cborozHi cnocTepiraeTbca 3miHa cnocoby cnpuitHATTA iHbopMmaLLii monoaato, Wo Npu3BoAUTb
[0 3aTpebyBaHOCTi BMCOKOKBanidpikoBaHUX ¢axiBLiB, 30Kpema BYMUTE/iB, i3 BMCOKMM piBHEM CHOPMOBAHOCTI, TaK 3BaHOI
Bi3ya/ibHO-iIHPOPMALAHOT KyAbTypH, WO MPOABAAETLCA Y BMiHHI KPUTMYHO OLiHIOBATM iHOOPMALiMHUIA KOHTEHT, AKiCHO 6e3
BTPATW 3MICTy CTUCHYTU MOr0 40 HAaOYHOro 0bpasy, byTM CIPOMONKHMM 3HANTK, iIHTEPNPETYBATU Ta y3araabHUTK iHGOpPMaLito, 3a
notpebu npeacTaBnATH ii cyb’eKTUBHUI | 06’EKTUBHUIA aHani3, Bi3yasibHO CTPYKTYypyBaTH iHpopmauito. Buntenb matematvku Ta
iHPOPMATUKM Ma€e BUCOKUI piBeHb CHOPMOBAHOCTI BidyasbHO-iHPOpPMaLiAHA KyabTypu, SAKWO BiH 34aTHUIA Ccnpuiimaty,
iHTepnpeTyBaTW, NpoAyKyBaTh iHPoOpmaLilo noaaHy Bi3yasbHO, YMIE aHani3yBaTW, MOPIBHIOBATWU, CMIBCTABAATH, iHTErpysaTtu,
OLHIOBATK, CTPYKTYPYBATU HaBYaIbHY iHOOPMaLLit0, yMi€ B3AEMOAIATU 3 KOTHITUBHO-Bi3ya/IbHUMMU MOLENAMU, AIOMY NPUTAaMaHHa
3[aTHICTb A0 aHani3y, NporHosysBaHHA, pednekcii BnacHoi npodeciiHoi AisnbHOCTI, AKa 3abe3nedyye NpodecinHnin TBOpPUUIA
CaMOpPO3BUTOK, CAMOBAOCKOHAIEHHA 1 NiABULLEHHA Gax0oBOro piBHA.

Ane ¢opmyBaHHA Bi3yanbHO-iHPOPMALLIAHOT KyNbTypu ManbByTHIX yuuTenis matemaTuku i iHGOPMATUKM MOBUHHO
BigbyBaTMCA He pparmeHTapHO, «Bif BUNAAKY 40 BUNAAKY», @ Y MEXKax negaroriyHoi CMCTemM, CMParoYnCchb Ha CUCTEMHUIA Niaxia,
AK Ha NPOBIAHUA METOA0NOTIYHUIA NiaXia.

3 OpieHTALIE HA CUCTEMHMI NiaXia [OCNiAXKYBaHi 06’€KTM i ABMLLA CNPUMMAIOTLCA AK NMegaroriyHa cucTtema 3 ycima
NpPUTaMaHHUMM i1 BNAaCTUBOCTAMM, OCOBIMBOCTAMM i 3aKOHOMIPHOCTAMM. BianoBigHO, camocCTiltHi KOMNOHEHTU NeJaroriyHoro
npouecy (meTa, 3aBaaHHA, 3MicT, opMu | METOAM HAaBYAHHA) PO3rNAAAIOTLCA HE i30/1b0BAHO, a Y B3aEMOA|i, PO3BUTKY Ta PYCi, LLO
[Q€E 3MOry BUABAATU iX 3arasibHi CUCTEMHI B/IaCTUBOCTI Ta AKICHI XapaKTepPUCTUKMU, fAKI He 3BOAATbCA A0 MEXaHiYHOi cymu ix
CKNafoBuX. Y pesynbTaTi B3aeEMOZii KOMMNOHEHTIB i iX 06’egHaHHA B 6iNbWi O0AMHULI 3’'ABAAIOTLCA HOBI BNACTUBOCTI, AKi He
NpUTamaHHi OKPEMUM YaCTUHAM LLINOTO i AKi He Bynu BUABAEHI Ha NonepeaHbOMY PiBHI OpraHisauii.

Merta cratti. O6rpyHTYBaTM [OUiNbHICTE POpMyBaHHA Bi3yanbHO-iIHPOPMALAHOT KynbTypu ManbyTHIX yuuTenis
MaTeMaTMKK Ta iHGOPMATUKM y 3aKaax BMLLOI OCBITU HA 3acaax CUCTEMHOTO niaxoay.

METOAU AOCNIAXKEHHA

OCHOBOIO JOCNIAXKEHHA CTaNIM HAYKOBI PO3BiAKM BITYM3HAHMX | 3aKOPAOHHUX YHEHUX, AKI 3aMMatOTbCA BUBYEHHAM NUTaHb
NiAroTOBKM MalbyTHIX BUMTENIB MATeMaTUKM Ta iHPOPMATUKKM, @ TaKOXK AOCAIANKYIOTb KOHUENTyaNbHi OCHOBM i MPUHUMNK
cMCTeMHOro niaxoay y nigrotosui daxisuis. Ana AOCATHEHHs MeTU By BUKOPUCTaHi METOAM TEOPETUYHOIO PiBHA HAYKOBOTO
Ni3HaHHA: aHaNi3 HayKOBOI NiTepaTypu, cMHTe3, GopManisalia HayKoBUX OKepesn, Onuc, 3icTaBaeHHs.

PE3Y/IbTATU

3 nosuuin cuctemHoro nigxody neparoriyHa cuctema GOpMyBaHHA Bi3yasbHO-iHOOPMALIMHOI KynbTypu ManbyTHixX
yumTenis MaTeMaTuKM Ta iHPOPMaTUKKM PO3rnaanaca AK BigKpuTa (B3aEMoJi€E 3 iHWMMM cucTeMamu), AnHamivHa (i 3smicTose Ta
OpraHi3aLiiHO-TEXHONOMYHEe HaMOBHEHHA MOCTIMHO YAOCKOHAMIOETLCA) CUCTEMA, AKA pPeanisyeTbCcA B €AHOCTI 3araibHOro
(dopmyBaHHA Bi3yanbHO-iIHPOPMALIMHOT KyNbTypM € YacTMHOK $axoBoi NIArOTOBKM MaWByTHIX BUMTENiB MaTeMaTUKM Ta
iHpopmaTukK), ocobamsoro (nNputamaHHi cneumdiyHi 0cobAMBOCTI MaTeMaTUUYHOI OCBITH, IHOOPMATUYHOI OCBITU, HAABHICTb
cnewianisoBaHOro nNporpamHoro 3abesneyeHHs), iHAMBIAYaNbHOrO (BPaxoBYOTbCA iHAMBIAYaNbHI 0COBAMBOCTI CTYAEHTIB Ta
0Cc06/1IMBOCTI OCBITHLOrO NPOLLECY KOHKPETHOTO 3aKNaAy BULLOT OCBITH).

Y KOHTEKCTi AOCNiAMEHHSA CUCTEMHUI Niaxin A03BONMAE PO3rNAfaTH npouec GopmyBaHHA Bi3yanbHO-iHGOPMALINMHOI
KYNbTYpY MalibyTHIX y4MTENiB MaTeMaTUKK Ta iIHPOPMATUKM AK CKNALHWUI LLINICHUI AMHAMIYHUI NPOLEC, AKMIA 30PIEHTOBAHWUI Ha
OOCATHEHHA NeBHOI MeTu i nepeabayvyae CUCTEMHUI HAYKOBO-METOAMYHWUIA CynpoBig okpemux iHGOpMaTUKO-MaTeMATUUYHUX
KYpCiB i CneuKypciB, LinecnpaMoBaHe YA0CKOHa/IEHHA CUCTEMM HENepepBHOI MICIAAMNIOMHOI OCBITM NeAaroriyHunxX NpaLiBHUKIB
Ta TeMaTUKK KBanidiKaLinHUX pobiT.

OBrOBOPEHHA

MoHATTA cucTema (Big, rpeubK. CUCTEMA — Line, CKNAafleHe 3 YacTuH; 3'€HaHHA) PO3YMIETbCA AK «CYKYMHICTb
B3aEMOMNOB’'A3aHNX e/1IeMEeHTIB, AKi NnepebyBaloTb Y BiHOLWEHHI i 38’A3Kax OAWH 3 OAHUM, L0 YTBOPIOE NEBHY LiNICHICTb, EAHICTbY
(Bnaybepr & tOauH, 1973).

KoHuenTyanbHi OCHOBM | NpUHUMNKM CUCTEMHOrO nigxody Brepwe 6ynn chopmynboBaHi POCINCBKUM  yYEeHUM
A. borgaHoBum, [AonoBHeHi aBcTpiiuem J1. poH BepranaHdi (L. Von Bertalanffy) Ta B noganbwomy HachnigyBanuca
B. AdaHacbeBnm (AdaHacbes, 1980), 0. BabaHcbkum, B. Becnanbkom (Becnanbko, 1977), M. KaraHom, C. XapueHko (CucTemHui
NiaxiZ y cy4acHMx nesaroriyHnx gocniaskeHHax B YKpaini, 2016) ta iH.

3 NO3uLi CUCTEMHOrO NigXoAy OCHOBHMMM O3HAaKaMM CUCTEMM €, NO-MepLUe, HAABHICTb CUCTEMHOT AKOCTI, Ha WO BKa3ye
B. AdaHacbeB, BM3HaYalouM CUCTEMY «AK CYKYMHICTb O6’EKTiB, B3aeMofif AKUX OOYMOBAIOE HAABHICTb HOBWX iHTErpaTUBHMUX
AKOCTEN, He BNaCTUBMX ii YaCTMHam, KomrnoHeHTam» (AdaHacbes, 1980), no-Apyre, KOMNOHEHTU CUCTEMM (CTPYKTYPHI 0AMHML,,
YaCTUHM CUCTEMMU, AIKI B3AEMOA,tOTb 3 IHLIMMM CTPYKTYPHUMM OAMHULAMM B paMKax AaHOT LiNiCHOT cuctemu), No-TpeTe, CTPYKTypa
cuctemn (YynopagKoBaHICTb BHYTPILWHIX i 30BHiWHIX 3B’A3KiB 06’€KTy, WO 3abe3neyyoTb MOro CTilKicTb, CTabiNbHICTb, AKICHY
BM3HaueHicTb) (CUCTEMHMIA NiAXiA Y Cy4aCHUX NeAaroriYHnX AoCNiAXKeHHAX B YKpaiHi, 2016).

Ha aymky C. XapueHKa, MeToA0/10riyHe 3HaYeHHA MaloTb HACTYMHI 03HaKW NeAaroriyHoi CUCTEeMM: LiNICHICTb (YacTUHM
neparoriyHol cucTeMm nignopaaKoBYOTLCA CNiNbHIM MeTi), B3aEMO3B’A30K (3MiHa 04HOro NapameTpa CUCTEMU BMNIMBAE Ha iHLWI),
3B’A30K i3 30BHiWHIM cepefoBuLLEM (NeaaroriyHa cucTema — Lie CK/1a0Ba YaCTUHA CepefoBuLLA, LLO BKAOYAE eleMeHTH BinbL
BMCOKOro nopaaKy) (CUCTEMHMUI Niaxia y cydacHMX neaarorivHnx focnigskeHHax B YKpaiHi, 2016).

3 MeTol peanisauii aBTOpcbKoro 3aaymy ¢GOpPMyBaHHS BidyasbHO-iHQOPMALIMHOT KynAbTypu MaWByTHIX yuuTenis
MaTeMATUKM Ta iIHOOPMATUKM BifOYBAETLCA Y MeXKax NeAaroriYyHoi CUCTEMM, CMUPAKOYUCH HA CUCTEMHUIA NiAXiA AK Ha NPOBIAHWM
MEeTOA0N0TYHMI NigXia HaLWoro gocnigXeHHs.
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I'PYHTYIOYMCL HA CMCTEMHOMY MiAXOAi AK Ha NPOBIAHOMY, NOTPIBHO nepen6auynTh BUMKOHAHHA HACTYMHWX 3aBAaHb:
BM3HAYEHHA METU CUCTEMMW, KOHCTPYIOBAHHA AOCNIAXKYBAHOIo 06’€KTy AIK cucTemu, NobyfoBa MoLeni CUCTEMM, BCTAHOB/IEHHSA
BNACTUBOCTEN CUCTEMMU, AOCAIAKEHHA QYHKLIOHYBAHHA CUCTEMM.

B neparoriui cMCTEMHMI NiAXia BUKOPUCTOBYETLCA 3 METOIO PO3POBKM METOAIB AOCNIAMKEHHA 1 KOHCTPYIOBAHHA CKAALHUX
33 OpraHi3aui€eto 06’eKTiB AK CUCTEM, PO3KPUTTA IX LiNICHOCTI, BUABNEHHI B HUX PI3HOMAHITHUX TUNIB 3B’A3KiB Ta 3BeAeHHA Y EAUHY
TeopeTUYHy KapTuHy (FToHYapeHKo, 1997).

Y ncuxonoro-neparorivyHin Ta MeToguuHin nitepaTypi oNMcaHo paj B3aEMOMOB’A3aHMX CUCTEM: NefaroriyHa, AnAaKkTUYHa,
MeTOoAMYHa TOLLO.

B. BecnanbKo CTBEPAMKYE, LLO BBEAEHHAM MOHATTA «MNejaroriyHa cMcTema» «[0NAETbCA 30BHIWHA 6e3npegMeTHicTb
neAaroriyHoi HayKW: negaroriyHa cuctema i € ii npegmeT. Moro mOBHOLIHHOMY [OChiAMeHHI0 i 6yae 30608’A3aHa CBOIM
MalbyTHIM CTaHOBNEHHAM i PO3BMTKOM negarorika Ak Hayka» (becnanbko, 1977). B. becnanbKo neaaroriyHoOw CUCTEMOH
Ha3MBa€E MeBHY CYKYMHICTb B3aeMonos’a3aHuMx 3acobiB, meToAiB i npoueciB, HeObXiAHWX ONA CTBOPEHHSA OpPraHi3oBaHOro,
LinecnpamoBaHOro Ta YMMCHOMo nNegaroriyHoro BNAnBY Ha GopmMmyBaHHA 0cOBUCTOCTI i3 3ag4aHnmm AkocTaAmK (Becnanbko, 1977).
C. KywHipyK, BU3HAYa€E NOHATTA «MeparoriyHa cuctema» sk nojsicucTeMHe yTBOPeHHA (LiNiCHICTb), WO CKNadaeTbea 3 6araTbox
B33aEMOZiHOUYMX | B3AEMOAOMNOBHIOKOUYMX YACTUH, PO3INSAAE MO0 Y LUMPOKOMY | BY3bKOMY PO3YMiHHI. Y LUIMPOKOMY PO3YMiHHI Lie:
1) 06’eAHaHHA y4aCcHUKIB NeaarorivHoro Npouecy, B AKOMY BUCYBAETbCA MeTa | PO3B’A3aHHA NeaaroriyHmx 3a4ay; 2) o6’egHaHHA
YyYacHUKIB nNeaaroriyHoro npouecy, Ae ixX 4ianbHicTb (Ni3HaBasbHa, HaBYabHA, TPYA0BA, MOPa/ibHA, XYA0KHbO-ECTETUYHA, irpoBa
Ta iH.) € AyKepenom neparoriyHoi metu i 3acobom ii 4OCArHEHHA 04HOYACHO. Y BY3bKOMY PO3yMiHHI NefaroriyHa cuctema — Le:
1) ynopagKoBaHa KifbKicTb B3aEMOMOB’A3aHMX KOMMNOHEHTIB, AKi YTBOPIOKOTb EQMHE Line i NiaNopAAKOBaHi LiNAM BUXOBaHHSA i
HaBYaHHA; 2) couianbHO 06yMOB/IEHa LiNICHICTb Y4aCHMKIB NegaroriyHoro npouecy 3 ix matepiaibHUMM | AYXOBHUMM LLIHHOCTAMM,
LLLO0 B3AEMOA,OTb HAa OCHOBI CMiBPOBITHULTBA MiX CODOIO Ta 3 HABKO/ILLHIM cepeoBULLEM, KOTPA CNPAMOBaHa Ha GopMyBaHHA
i po3BUTOK 0cobuctocTi (KywHepyk, 2008).

H. Ky3bmiHa po3ymie «neparoriyHy cuctemy» AK «MHOMMUHY B33aEMOMOB'A3AHUX CTPYKTYPHUX i PYHKLiOHaNbHUX
KOMMOHEHTIB, WO NigNopsAKOBaHI LiAM BUXOBaAHHSA, OCBITU | HAaBYaHHA MOIOAOTO MOKOJIHHA Ta gopocaux noaen» (MeTtoapl
CUCTEMHOro negaroruyeckoro uccnegosaHusa, 1980). 3a H. KyabMiHOWO CTPYKTYpHi KOMMOHEHTM — L OCHOBHiI 6a30Bi
XapaKTEPUCTUKN NeJaroriYHUX CUCTEeM, CYKYMHICTb AKMX YTBOPHE GAKT iXHbOI HAABHOCTI M BiAPI3HAE Bif, YCiX iHWKWX
(HeneparoriyHMx) cUCTeM; Lie LiNi HaBYaHHA, 3MicT (HaBYanbHa iHpopmalin), 3acobu negaroriyHoi KOMyHikauii (popmu, metoam,
3acobu HaBYaHHA), cy6’ekT (yumntenb), 06’eKT (yueHb) [Tam camo, c. 10-12]. PyHKLUiOHANbHI KOMNOHEHTU — LLE CTiliKi 6a30Bi 3B"A3KM
OCHOBHUX CTPYKTYPHUX KOMMNOHEHTIB, LLLO BUHWKAIOTb Y MPOLLEC A4iANbHOCTI KepiBHMLTBA, NeAaroris i y4His, i 06yMOBIOOTb pyX,
PO3BUTOK, YAOCKOHANEHHA MNeAaroriyHMx CUCTEM | BHACNIAOK LbOro IiXHK CTIMKICTb i KUTTE3ZATHICTb;, Lle TFHOCTUYHUN,
NPOEKTYBANIbHUI, KOHCTPYKTUBHMUI, KOMYHIKaTUBHMUI, OPraHisaTopCcbKui OYHKLiOHaNbHI KOMMNoOHeHTH (MeToapl CUCTEMHOTO
neparormyeckoro uccnegosanusa, 1980).

/1. BikTOpOBa [AOMOBHIOE AaHe O3HAYeHHA, A04al4M A0 CTPYKTYPHUX KOMMOHEHTIB MegaroriyHoi cuctemu pesynbrar,
APryMEeHTYHOUM Lie TUM, L0 «KpUTEPIEM eeKTUBHOCTI AiANIbHOCTI CUCTEMU MOXKe BYTU TiIbKM piBEHb YCMILLHOCTI TiEl cuctemu, ans
AKOT rOTYETbCA Y4YeHb, 6yab TO WKoNa, BH3 4 BUpPO6HMLTBOY, @ A0 PYHKLiOHANIbHUX — KOPEKTUBHWUIA (PErY/HOI0UYNIA) KOMMNOHEHT
ON5 KKOPEKLiN MPOMIXKHUX BiXMNEHb NOMNepeaHix pesy/bTaTiB Bifg, YaCTKOBMX Linel Ta BigXuneHb KiHLEBOro pesysbTaTy Big,
no4aTKoBMX Linei» (Buktoposa, 1989).

LLloao AnAaKTUYHOI cucTemu, To ii po3rnafatoTb AK CKNAA0BY NeAarorivyHol CUCTEMU: K CUCTEMY YNPaBAiHHA HaBYaHHAM
(Becnanbko, 1977); AK CYKYMHICTb B3aEMO3aNEXHUX MiXK COBOI0 AMAAKTUYHUX KOMMOHEHTIB (3MicT, npuHLMNK, opmu, MmeToam,
33c06M HaBYaHHA TOLLO) B OCHOBI AMAAKTUYHMX MigcUCTeM (TeOopill, KOHUENLiM Towo), GYHKLIOHANbHICTb AKMUX 3aNEXUTb Bif,
3araibHUX NapagmMrmanbHux (BU3HaAYEHUX iICTOPUYHMMM 0B6CTaBMHAMKM Ta cycniibHUMK noTpebamu) Bumor (OcagueHko, 2010).
AK 3a3Havae |. CopoKiHa, HalyacTiwe AUAAKTUYHY CUCTEMY PO3YMIitoTb AK cHOPMOBAHY HAYKOBY TEOPit0 HaBYaHHA, AK TWN
OpraHisauii HaBY4aHHA, AKMI pPeanisyeTbca Yepes MeBHY CYKYMHICTb igel, Lo YTBOPIOOTb LiNecnpAMOBaHy €AMHY i UinicHY
CTPYKTYpY. Hanpuknag, AWAAKTMYHA CUCTEMA HaBYaHHA J1. 3aHKOBa, [AWMAAKTMYHA CUCTEMA PO3BMBAOYOrO HaBYAHHA
[O. EnbkoHiHa-B. asngosa Towo (CopokuHa, 2015).

H. TpuLuait BBaXKaE, WO NPOEKTYIOUN AUAAKTUYHY CUCTEMY HAQ HABYAHHA KOHKPETHOro NpeameTa, OTPUMYEMO METOANYHY
cuctemy (Mpuuai, 2015). Ha aymiky |. COpOKiHOI meToamMuyHa cucTemMa CKNafaeTbCcA B MedarorivyHii npakTvui BUMKNagaua,
BM3HAYaETbCA MOro NpodecinHo-0COBUCTICHUMMN AKOCTAMM, PiBHEM PO3BMTKY MOro MeToAu4yHOoi KomneTeHTHocTi (CopoKuHa,
2015).

3 iepapxii «negaroriyHa cucTema — AMAAKTUYHA CUCTEMA — METOAMYHA CUCTEMA» MU 0BMpPaEMO came NeaaroriyHy cuctemy
AK TaKy, WO Halbinbll afAeKBaTHO BiANOBIAAE 0c0BAMBOCTAM O6’EKTY AOCNIAMKEHHA, @ came NpoLecy NiAroToBKM ManbyTHix
yunTeNiB MaTeEMaTUKM Ta iIHGOPMATUKM Y NEBHOMY cepefoBULL — 3aKNaAi BULLOI OCBITH, | Nnepeabadae AOCATHEHHSA KiHLEBOT MeTH
— cOpMOBAHOCTI MEBHOI iHTErpaTMBHOI AKOCTI 0COBUCTOCTI — Bi3yasbHO-IHPOPMALIMHOI Ky/NbTypu MaWbyTHIX yuuTenis
MaTeMATUKK Ta iIHGOPMATUKM.

3ayBaXKMMO, WO MeaaroriyHi cuctemu — ue cneumdiyHi cuctemu i Tomy noTpibHO BpaxosysaTu ix ocobamsocTi. Ha
bYHKLiOHYBaHHI NegaroriyHoi cucTemMm NO3HAYAETLCA Linnie pag GakTopis, AKi He BXOAATb B CUCTEMY AK €/1eMeHTH, ane 3HAYHO
Bifb6MBatOTbCA Ha i CTaHi | TeHAeHUiax po3BUTKY. Cepen TakMx GaKTOPIB MOXKHA BUAIIMTU COLLia/IbHE 3aMOB/IEHHS CYCNiNbCTBa;
CTaH i TeHAEHLUi PO3BUTKY MeAaroriyHoi HayKu, Lo NPU3BOAATb 40 3MiHM NeaaroriyHmMx Linen i BUHMKHEHHS HOBWX 3aBAaHb,
NoCTiIMHOro OHOB/IEHHA HaBYaNbHOI iHGOPMALLT, AKe BiOMBAETLCA HA MOAepPHI3aL,ii 3MiCTy HaBYaHHA, NOCTIMHOIO BAOCKOHANEHHSA
meToAis, 3acobiB i Gopm HaBYaHHA. 3 iHWOro 60Ky BNPOBAAMKEHHA MeAaroriyHoi CUCTeMM iHiLitoE NepeTBOPEeHHA OTOYEHHs
BiANOBIAHO A0 NOCTaBAEHMX Linel. [lo TOro K neaaroriyHi CMCTeEMM 3HAXOAATLCA B HENEepPepBHOMY MPOLLECi CAMOPO3BUTKY.

3 no3uLilt cuctemHoro nigxoay GopmyBaHHA Bi3yasibHO-iIHGOPMALIMHOI KyNbTypyU MabyTHIX yuuTenis matemaTuKku Ta
iHbopmaTUKK BiABYBAETbCA Y MeXax BiAKPMTOI (B3aemogie 3 iHWMMM cucTemMamm), AnHamivHoi (if 3micToBe Ta opraHisauinHo-
TEXHO/IOFYHEe HAMOBHEHHA NOCTIMHO YAOCKOHANIOETbCA) CUCTEMM, KA Peani3yeTbcs B €AHOCTI 3aranbHoro (popmyBaHHA
Bi3yanibHO-iHPOPMaLiHOT KynbTypn € 4YacTMHOW ¢axoBOi MiArOTOBKM MaMbBYTHIX BYMTENiB MaTeMaTMKM Ta iHPOpMATUKM),
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o0cobanBoro (nputamaHHi cneundivHi 0cobANMBOCTI MaTeEMaTUYHOI OCBITH, iHGOPMATUYHOI OCBITU, HAABHICTb cnewiani3oBaHOro
nporpamHoro 3abesneyeHHs), iHAMBIAYaNbHOIO (BPaxoBYOTLCS iHAMBIAYaNbHI 0COBAMBOCTI CTyAEHTIB Ta 0COB/IMBOCTI OCBITHBOTO
npoLecy KOHKPETHOrO 3aKaay BULLLOT OCBITH).

Y KOHTEKCTi AO0CNiAXKEeHHA CUCTEMHWUI Nigxin A03BONAE PO3rNA4ATM NejaroriyHy cuctemy ¢GpopmyBaHHA BisyasbHO-
iHpopMaLiiHOT KyNbTypy MabyTHIX yuMTeNiB MaTEMATUKM Ta iHGOPMATUKM AK CKNAAHY LLNICHY AUHAMIUHY CUCTEMY, AKa:

— 30pPiEHTOBAHA Ha JOCATHEHHA NEBHOI METH, LLLO NOB’A3YE Y EANHE Liine BCi B3AEMOAH0YI KOMMOHEHTU CUCTEMU;

— nepeabayae CMCTEMHUI HAYKOBO-METOANYHMI CYNPOBiA OKPemMUxX iHpopmaTUKO-MaTEMATUYHUX KYPCiB i CneLKypciB Ta
YAOCKOHANEHHA TEMaTUKM KBanidikaLinHKX (6akanaBpCbKMX, Marictepcbkux) pobir;

— 3abe3neyyeTbcA NOETaNnHUM BNPOBAAKEHHAM Y OCBITHIlN MpoLec;

— cnpAamoBaHa Ha besnepepBHUIA PO3BUTOK Ta NpodeciliHe cCamOBAOCKOHANEHHA yYUnTeNiB MaTeMATUKKN Ta iIHGOPMaTUKM
y Npoueci HenepepBHOI NiICAAAMNAOMHOI OCBITU NeAaroriYHnX NpaLiBHUKIB.

Mogenb negaroriyHoi cuctemmn GopmyBaHHA Bi3yaNbHO-iIHPOPMALIMHOT KynbTypu ManibyTHIX yuuTenis matemaTMKu Ta
iHPOPMaATUKKM y 3aKnafax BULLOI OCBITU ifeani3ye BHYTPILLHIO CTPYKTYPHY OpraHi3alilo focniaxKyBaHOro npoecy, NocaifoBHO
BiATBOPIOE Be3nepepBHiCcTb i NoeTanHicTb GOPMyBaHHA TAaKOT KyAbTypW, HALAE MOMKIMUBICTL AOCNIAKYBATU He yBeCb NpoLec, a
e Ti acneKTh, AKi Hac LiKaBAATb, @ TAKOX [03BOJIAE PaLLiOHANbHO CNIaHYBATH EKCNEePUMEHT.

Po3pob6seHo Ta TeopeTUYHO OO6rPyHTOBaAHO MeparoriyHy cuctemy GopmyBaHHA BidyanbHO-iHPOPMaLiiHOT KyabTypu
ManbyTHIX yunuTeniB maTeMaTUKu Ta iHGOPMaTUKKM Y 3aKNadax BULLOI OCBITH, KA NOAAHO Y EAHOCTI CTPYKTYPHUX KOMMOHEHTIB:
MEeTO4,0/10rYHO-LiNIbOBa, 3MiCTOBO-NpOoL,EecyabHa, A4iarHOCTUYHO-Pe3yIbTaTUBHA NiACUCTEMMU) | A€TaNbHO OnNuMcaHo Y (ApyLwnsk,
2019).

BUCHOBKM

CUCTEeMHMI Nigxia po3rnafae Npouec BUBYEHHA OO’EKTIB i ABMLL AK NefaroriyHy cuctemy 3 ycima npuTamaHHUmM i
BNACTUBOCTAMM, 0COBNMBOCTAMMU i 3aKOHOMIPHOCTAMM. BiZnoBigHO, CamOCTiltHI KOMMNOHEHTU NegaroriyHoro npouecy (meta,
3aBAaHHA, 3MicT, bopma i MeToamM HaBYaHHA) PO3rNALAOTLCA He i30/1bOBAHO, @ Y B3aEMOIi, PO3BUTKY Ta pyci, WO A3€E 3mory
BMABNATK X 3arasibHi CUCTEMHI B/IaCTUBOCTI Ta AKICHI XapaKTepUCTUKM, AKI He 3BOSATLCA A0 MEeXaHiYHOi cymu ix cknagosux. Y
pe3ynbTaTi B3aEMOZiT KOMMOHEHTIB i iX 06’eAHaHHA B 6iNbWi 0ANHUL, 3’ABAAOTLCA HOBI BNACTUBOCTI, AKI HE MPUTAaMaHHI OKPEMUM
YacTUHaM Linoro i AKi He Byan BUABNEHI Ha NonepeAHbOMY PiBHI OpraHisadii.

MobyaoBa nefaroriYHoi CUCTEMM FPYHTYETLCA Ha NPUNYLLEHHI, Wwo edekTuBHe GOPMYBaHHA BidyasbHO-iHOpMaLinHOI
KYNbTYpPY MalbyTHIX yunTenis MatemaTKM Ta iHGOPMaTUKM 3abe3neUyeTbca HAaCTYMHUMM NONONKEHHAMMU:

— npouec GopMyBaHHA Bi3yanbHO-iHGOPMALLINHOT KyNbTYpU MabyTHIX yuuTeNiB MaTeEMaTUKM Ta iIHPOPMATUKM FPYHTYETLCA
Ha [JiaNeKTUYHOMY, CUCTEMHOMY, Ky/IbTYPOJIOFiYHOMY, AKMEOJIOFYHOMY, CUHEPreTUYHOMY, OCODBUCTICHO OpiEHTOBAHOMY,
KOMMETEHTHICHOMY, KOTHITUBHO-Bi3yaNbHOMY, NpakceonoriyHomy Ta BYOD niaxopax i BU3HaYaeTbeA cneumpivHMmmn npuHumMnamm
TEXHONOFYHOCTI, OpieHTaLii Ha iHbOpMaLINHI TexHoNOorii, iHTerpoBaHOCTI, CTYAEHTOLEHTPU3MA, BUKOPWUCTAHHA LOMOBHEHOT
peasibHOCTi Ta BUBAXKEHWM NOEAHAHHAM iHGOPMATUKO-MaTEMATUYHOI, NeaaroriyHoi i iHpopmaLiiHOT NiAroTOBKM;

— OHOBJ/IEHHA 3MiCTy NpodecinHOi NiAFOTOBKM MalbyTHIX yuuTenis maTemMaTmKu Ta iHGOPMaTUKM LUNAXOM PO3POOKM
HayKOBO-MeTOAMYHOTO CYynpoBoAYy OKPemMUxX iHGOPMaTUKO-MaTEMATUUYHMX KypCiB i CneLKypciB (HaBYanbHi nporpamu, cunabycu,
KOPOTKi maTepianu nekuiii, NabopaTopHMX 3aHATb, MaTepiaan ANA KOHTPOIO 3HAHb, 3aBAAHHA AN CAaMOCTIHOI poboTn Ta
BMKOHAHHA iHAMBIAYaNbHO-A0CNIAHULbBKMX 3aBAaHb TOLLO) 33 pe3y/bTaTaMM aHani3y OCBITHIX Nporpam, HaBYaNbHUX NAAHIB Ta
3MICTYy OCBITHIX KOMMOHEHTIB;

— CTBOPEHHA YMOB A/1A peanisauii iHANBIAYyaNIbHUX OCBITHIX TPAEKTOPII, PaLLiOHaIbHOIO Ta BMBAXKEHOTO BMKOPUCTAHHA
cnewjianisoBaHoOro nporpamHoro 3abesneyeHHs, Bi3yanizoBaHWX 3aBAaHb, LinecnpsmoBaHOro GopmMyBaHHA YMiHb KPUTUYHO
OLHWTM Ta pPaLioHaNbHO 06PaTU KOMN'OTEPHUI IHCTPYMEHTapIl;

— BMKOPUCTaHHA NOWMPEHNX Ta iIHHOBALIMHUX popm, MeToAiB 1 3acobiB HaBYaHHSA ANA 36aNaHCOBAHOrO CMiBBiAHOWEHHSA
Mi¥X TEOPIED | MPAKTUKOIO B OCBITHIW i NpodeciiHil AianbHOCTI 3 meTolo popMyBaHHA YMiHb | HABUYOK PobOTYM 3 BidyanizoBaHUM
HaBYa/NbHMM MaTepianom (po3pobKa, aHani3, BUKOPUCTAHHA y NpodeciiHil A4iaNbHOCTI TOLWO).
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A SYSTEMATIC APPROACH TO THE FORMATION OF VISUAL AND INFORMATION CULTURE
PRE-SERVICE MATHEMATICS AND COMPUTER SCIENCE TEACHERS
M.G. Drushlyak, V.G. Shamonia
Makarenko Sumy State Pedagogical University, Ukraine

Abstract.

Formulation of the problem. Today there is a change in the way young people perceive information, which leads to the demand for highly qualified
professionals, including teachers, with a high level of formation of visual and information culture. However, the formation of visual
and information culture of pre-service mathematics and computer science teachers should not be fragmentary, "from case to case”,
but within the pedagogical system, based on a systematic approach as a leading methodological approach.

Materials and methods. The study was based on findings of national and foreign scientists who study the training of pre-service mathematics and
computer science teachers, as well as explore the conceptual foundations and principles of a systematic approach to training. To
achieve this goal, the methods of the theoretical level of scientific knowledge were used: analysis of scientific literature, synthesis,
formalization of scientific sources, description, and comparison.

Results. From the standpoint of a systematic approach, the pedagogical system of formation of visual and information culture of pre-service
mathematics and computer science teachers was considered as an open (interacts with other systems), dynamic (its content and
organizational and technological content is constantly improving) system, which is implemented in the unity of general (formation
of visual and information culture is part of the professional training of pre-service mathematics and computer science teachers),
special (specific features of mathematical education, computer education, the availability of specialized software), individual
(individual characteristics of students and educational features). process of a particular institution of higher education). In the context
of the study, a systematic approach allows us to consider the process of formation of visual and information culture of pre-service
mathematics and computer science teachers as a complex holistic dynamic process that focuses on achieving a specific goal and
provides systematic scientific and methodological support of individual computer science and mathematics courses, purposeful
improvement of the system of continuous postgraduate education of pedagogical workers and topics of qualification works.

Conclusions. The following provisions provide effective formation of visual and information culture of pre-service mathematics and computer
science teachers. The first one: the process of formation of visual and information culture of pre-service mathematics and computer
science teachers is based on a systematic approach and balanced combination of computer-mathematical, pedagogical and
informational training. The second: updating the content of professional training of pre-service mathematics and computer science
teachers is by developing scientific and methodological support for individual computer science and mathematics courses and special
courses. The third: creating conditions for the implementation of individual educational trajectories, rational and balanced use of
specialized software, visualized tasks, and purposeful formation of skills to critically evaluate and rationally choose computer tools.
The forth: the use of common and innovative forms, methods and teaching aids for a balanced relationship between theory and
practice in educational and professional activities in order to develop skills and abilities to work with visualized educational material.

Keywords: system, pedagogical system, system approach, visual and information culture, pre-service mathematics and computer science teachers.
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BU3HAYEHHA BE/IMYNHU KOEDILIIEHTA BIAHOB/IEHHA MPU 3ITKHEHHI TIN: NEPEBIPKA MNMNOTE3U HbIOTOHA

AHOTALIA

Po3pobneHa memoouKa nposedeHHs AabopamopHoi pobomu 3 i3uKu, AKA BUKOPUCMOBYE CMAPMEOH AK 8UMIpIOBAbHUL KOMMAEKC 04
BU3HAYEHHs 8eAUYUHU KoegiyieHma 8i0HOBAeHHA WeUOKocmi Npu MadiHHI KyaAbKu HA Mos8epxHIo naumu. BUKoHaHa nepesipka
2inomesu HoromoHa w000 He3asnexHocmi 8eauYuHU KoegiyieHma 8id wieudkocmi.

®opmyntosaHHa npobaemu. 1i0 Yac naHOemii, Koau nepecysaHHsa cmydeHmis obmexeHo, BUKOHY8amu 04HO 1a60pamopHi pobomu 3 ¢izuku
cmae Hemoxcausum. Tomy 8kpali axcauso 3abesneqyumu cmydeHmie MemoOuYHO Ma iHCMPYMeHMasnbHOK MiOMPUMKO 017
nposedeHHA n1ab6opamopHuUx pobim ducmaHyidiHo.

Mamepianu i memoodu. MocmasneHa npobaema 8upiwys8anaca 3a 00MOMO200 po3pobaeHUX MIHIaMIOPHUX MOBIAbHUX OOCAIOHUYbKUX
YCMAaHoBOK y cmusi mexHosoeii BYOD. MemodonoeziyHo poboma 6a3yeanacs Ha 8i00MUX 3aKOHAX MexXaHiKU. OCHOBHI HayK08o-
PAKMUYHIi pe3ynsmamu 0mpumMaHi 3 BUKOPUCMAHHAM PeECMpayii 38yKa cmMapmag@OoHOM Mid Yac 3iIMKHEHHSA KysbKu 3 NAumoro,
8ideo peecmpauyil mpaekmopii pyxy 3a donomozoro cmapmaoHy 8 pexcumi slow motion, ocyunoepagysaHHa mpusanocmi yoapy.

Pe3zynasmamu. OcHO8HUM pe3yanbmamom pobomu € po3pobeHHA MiHIaMIOPHOI 00CAIOHUYbKOT yCMaHOBKU ma MemoOduKU il 8UKOPUCMAHHSA
0718 ducmaHuyiliHo2o nposedeHHA nabopamopHoi pobomu "BusHayeHHA 8eaAuvUHU KoegilyieHma 8i0Ho8AeHHA weudKocmi rnpu
3imkHeHHi min". JosedeHo, wo einome3a HotomoHa uj000 He3anexHocmi 8enuvuHU KoegiyieHma 8ioHo81eHHsA 8i0 weudKkocmi
nadaroyoi Ha NAUMy KyasKu cripocmosara. lMpu weudkocmsax, meHwux 0,5 M/c 3Ha4yeHHs KoegiyieHma 8i0HO8AeHHA WeudKocmi
36in16WyemMbCA.

BucHosKu. Memod 8ideo peecmpayii 8 pexcumi “slow motion” 0o3eonse npocniokysamu 3a 00MOMO20K0 CMAPME@OHA 3aneXHiCMb
KoegpiuieHma 8i0HoeneHHA 8i0 WeudKocmi 047 KysnbOK, 8U20mo8seHUX 3 pi3HUX mamepianie: ckaa, cmasi, nonibymadieHa,
naacmmacu 00 eeauyuHu v ~002w/c. 38yKo8UM MemoOdom Halibinbw cmabinbHi pe3ynbmamu MOXHA ompumamu, AKWO

8UKOpuCmMosyeamu meHicHi Kyabku diamempom 40 mm. lopieHAHHA 38yK08020 Memody 3 00HOYACHOK 8ideopeecmpauieto
nadiHHA MEHICHOI Ky/abKU HA cmasbHY naimy 008es0, Wo pe3ysabmamu y3200xyromsca i 06a memoou daroms 0OHAKO8Y
8enuYyuHy KoegiyieHma eioHosneHHs: &=093+001. Cnocmepizaemeca nocmiliHe nepesuweHHA sucomu hy 38yKosum
MemoOdom Ha seauduHy 1-3 Mm 8i0 (hakmu4yHo20, a sucomu meHwe 15-20 mm He peecmpyomaocs.

K/IKOYOBI C/IOBA: KoegpiyieHm 8i0HO8/€eHHS, 2inome3a HotomoHa, mexHosoais BYOD, cmapmeoH, mobinsHi 0o0amku.

BCTYN

MocraHoBKa npobaemu. MMig yac naHAemii, KoM nepecyBaHHA CTYAEHTIB 0OMeXeHO, BUKOHYBaATM OYHO NlabopaTopHi
poboTn 3 i3MKM CTaE HEMOXKAMBMM. TOMY BKpaill BaK/NMBO 3ab6e3MnedYnTu CTyAEeHTIB METOAMYHOI Ta iIHCTPYMEHTANbHO
NiATPUMKOIO J/15 NpoBeaeHHA 1abopaTopHUX pobiT AncTaHUiliHO. Lis cTaTTa | npucBaYeHa came po3B’s3Ky Liei npobaemu. Kpim
LbOro, € MOX/AMBICTb CTYAEHTY NepeBipuTK rinotesy HblOTOHA LWLOAO0 He3aNeXHOCTi BeIMYMHM KoediljieHTa BiAHOBNEHHA Bij,
LWBMAKOCTI NaAiHHA KYNIbKM HAa NOBEPXHIO NAUTU. PO3B'A30K LbOro 3aBAaHHA MOXKe ByT1 BUKOPUCTAHO AK TEOPETUYHY OCHOBY ANA
po3pobneHHA MiHiaTIOpPHOI AOCNIAHUUBKOT YCTAaHOBKM, fKa A03BOAUTbL NPOBOAUTU Ha ypoKax ¢isvku nabopaTopHy poboTy
"Bu3HayeHHsA BeNNUYMHM KoedilieHTa BigHOBIEHHS NpPW 3iTKHEHHI Tin".

© B.M. 3aewmu, A.B. 3aewmu, 2021.

50


mailto:valeriy.zdeschits@kdpu.edu.ua

®I3UKO-MATEMATUYHA OCBITA (®MO) Bunyck 1(27), 2021

MocTtaHOBKa 3aBAAHHA. Po3rnaHemo [OCAIA: Ky/AbKa Nagae y BaKyymi 3i CTaHy CMOKOIO 3

A
, BMCOTU hp Ha rOPU30HTA/IbHY NAWUTY, BAAPAETLCA 06 Hel i BiAcTpnbye BepTUKanbHO Bropy (puc. 1). 3
h 3aKOHIB KiHEMaTUKM BigOMO, WO LWBUAKICTb KY/IbKU B MOMEHT yAapy OOPIBHIOE ) — lzgho , e g-—
, NPUCKOPEHHA BINbHOTO NagiHHA. AK MOKa3ye A0CBiA, WBUAKICTb U, 3 AKOIO Ky/lbKa NOYMHAE
h’ pyxaTucb Bropy nicna yaapy, 6yae meHwoto, Hix v. K BiLOMO, NpX HENpPY>KHOMY yAapi KiHeTUYHa

eHeprina He 36epiraeTbes, | TOMy WBUAKICTb KY/IbKM 3MEHLIYETbCA. B cBill Yac HbloTOH, aHanisywoum

,
noAibHi gocnigm 3 Kysbkamu, NPUIALLIOB 40 BUCHOBKY, WO BENMYMHA g:i — nocTiltHa ana gaHoi
15

KY/ZIbKW | AaHOi NoBepxHi NANTK. MpUNyLWeHHA Wo a0 NOCTIMHOCTI BEIMYUHM & HA3MBAIOTb iNOTE3010
HbtoToHa, a camy NOCTiNHY & — KoediLiEHTOM BiflHOBNEHHSA.

v AHani3 akTyanbHUX A0CAiIAKeHD. [i4 yaapom po3ymitoTb CYKYMNHICTb ABULL, AKi BUHMKAOTb

NpW 3iTKHEHHI TiN | CynpoBOAXKYHOTLCA NOBHMM abo YaCTKOBMM MepexoLom KiHETUYHOT eHeprii B iX

0 | aedopmalii. Yaap — ue npouec, Npy sKOMy NPOTATOM AyXKe Masioro NPOMINXKKY Yacy AiloTb AyKe
l R Be/IMKi cunn. Busyatu yaap noyanu 3 vacis JleoHapao Aa Binui. Bigomo, wo we Manineit nposis pag,

[ocnigis Ana BU3HAYEHHA 3aKOHIB, fAKI OnNMUCyoTb 3iTKHeHHA Tin. Ui pocnign, Hacamnepesn, He

Puc. 1. Cxema pocniay NpUBenm Moro A0 KOHKPETHMX BUCHOBKIB. M0Oro cyyacHuK, npasbkuii npodecop Mapu,, y 1639 poui

HagpyKyBaB npauto “De proportione motus”, Ae BKA3a., LLO TiNO, AKe MPYKHO 3iTKHYI0CA 3 TAKUM Ke TiZIOM, AKe 3HaX04UTbCA Y
CTaHi CNOKOLO, BTPAYa€E CBOIO LWBUAKICTb, Nepeaatoun i ubomy Tiny. Nepuie aeTanbHe AOCAIAKEHHA 3aKOHIB yaapy 6y10 BUKOHaHO
y 1668 poui 3a npono3suuieto JIOHAOHCbKOro KOPONIBCbKOIO TOBAPUCTBA TPbOMA BUAATHUMM MEXaHIKamu Ta MaTeMmaTUKaMm Toro
yacy Bannncom, Kpuctodepom PeHom Ta XpuctnaHom ltoiireHcom. Came Ha ix gocnign pobue nocunaHHA HbIOTOH y CBOIX
3HaMeHUTUX “MaTemaTUYHUX Hayanax HaTypanbHoi pinocodii” (1687p.). Posrnagae ue nuTaHHa i cam HbtoToH. Mogaenb yaapy
HbloTOHa 3acHOBaHa Ha MPUMYLLEHHI, WO Yac yAapy HEeCKiHYeHHO Manui i NepemilleHHAM Tina B npoueci yaapy MOXKHa
3HexTyBaTH (BopoBuH, SlanwuH, 2018). |. Het0TOH NpUMNyCcTUB, WO KoedilieHT BiAHOBNEHHA BU3HAYAETbCA MaTepiasiom, 3 AKOrO
BMUFOTOBJIEHI TiNa, i HE 3a/1EXKNTb Bif, LUBUMAKOCTI 3iTKHEHHSA. BiH po36u1B npouec yaapy Ha Aga etanu: 1) dasa gedopmauii; 2) dpasa
BigHOBNEHHA. Mogenb yaapy HbloTOHa He [03BOMAE BU3HAUMTU 6araTto BaK/NMBUX MApPameTpiB yAapy, MOro TPWUBANICTb,
MaKCUMasibHEe 3HAYEeHHA CUAWM B3aemogii Tin, ix aedopmauito i T. 4. EKkcnepumeHTanbHi gaHi (Kouetkos, ®egoTos, 2013)
CNPOCTOBYOTb NPUNYLLEHHA MPO NOCTINHICTb KoedilieHTa BiAHOBNEHHS | NOKA3YOTb, LWUO 3i 36iNbLUEHHAM LWBUAKOCTI 3iTKHEHHA
Tin KoedilieHT BiAHOBNEHHA MOHOTOHHO ybyBae. B TeopeTuuHili poboTi (boposuH, flanwuH, 2018), AaeTbcA Ornag BiLOMMUX
MoZenen yaapy Ta 4OBOAMTHLCA, WO AR NPYXKHOro yaapy KoedilieHT BiAHOBNEHHA € MOHOTOHHO CMaAHO GYHKLIE LWBMAKOCTI
3iTKHEHHSA. Koan WBNAKicTb 3iTKHEHHA NPAMYE A0 HyNA, KOediLiEHT BiAHOBAEHHA NPAMYE 4,0 AEAKOTO MAaKCMMAJIbHOTO 3HAYEHHS,
AKe MeHLUe OAMHUL, 3aN1eXUTb TiNIbKW Bif, NOCTIMHOT CYXOro TepTA i 3MEHLUYETLCA 3 POCTOM il 3HAYEHHA.

Y cknagi 6ypb-akoro BCTyMHOro Kypcy ©¢isvkm € nabopatopHa poboTa MO BU3HAYEHHIO BeMYMHM KoediljieHTa
BigHOB/NEHHA. Lle NUTaHHA TaKoX PO3rNAafaETbCa y Kypci TeopeTuyeckolr mexaHukm (Masnoscbkuid, 2002). Y Halw Yac, BUKOHYOUM
Ui Aocnian CTyAEeHTM MatoTb MOXKAMBICTb OBrOBOPUTU 3aKOHU MeXaHiKM, MaTeMaTUKy i HaBiTb Tpoxu dinocodito (De Luca et al,
2020). Mpu BCbOMY TOMY NUTaHHA CNPaBeAANBOCTI rinoTesun HbloTOHA NPU Manux WBUAKOCTAX 3iTKHEHHSA ABOX TiNl 3a/IMLLAETLCA
ONA CTYAEHTIB eKCNePUMEHTaIbHO He3 ACOBaHUM.

MerTa cratTi. 3 ornaay Ha Ui HeBMpilWEHi NUTAHHA, METOK CTaTTi € BUCBITNIEHHA METOAMKN NPOBEAEHHS 1abopaTopHOI
pob0oTK 3 BU3HAYEHHA YHKLiIOHANbHOI 3aneXHOCTi KoedilieHTa Bi4HOBNEHHA Bifg, WBWAKOCTI NAafaloyoi Ha NAUTY KyabKW Ta
nepesipku rinoteaun HoloToHa.

TEOPETUYHI OCHOBU AOCNIAMXEHHA

AKLWLO NpUNycTUTY, WO rinotesa HoloTOHa NpaBAMBaA, TO ANA BUSHAYEHHA BEIMYUHU & ONA AAHOT KyNbKMY i AaHOT NOBEepXHi
[0CTAaTHbO MPOBECTM JIMLLE OAMH JOCAIA. A came, BigNyCTUTU Ky/IbKY 3 BUCOTU hg | BUMIPATM MaKCUMMasibHY BUCOTY h1, Ha AKY BOHa
nigHimaeTbea nicna yaapy. Toai nepeaynapHa WBUAKICTb KynbKku byae

Uy =4 ZQl"b, (1)

a nicna ypapy

v =42gh , (2)
TO6TO KoedilieHT BiAHOBNEHHSA
e | (3)
vo \ho

BMHMKae NUTaHHA: uM 36epirae cBOl BeNNYMHY KOediLLiEHT BiHOBNEHHA Npu 3MiHi WBUAKOCTI yaapy? Aas uboro Bignyctumo
KY/ZIbKYy 3 BMCOTU hp, ane Ha el pa3 He bygemo ii NOBUTU NicnAa neplworo yaapy, a Aamo il MOXKAMBICTb HeobmexkeHo
BigcKakyBaTu. CKinbKKM Yacy byae TpusaTh Lei npouec?

AKwo t, =,/2h0/ g — 4ac nagiHHA A0 Nepworo 3iTKHeHHA 3 NNUTOLD, a t1=,/2h1/ g — 4ac BifICKOKY KY/IbKM [0 BUCOTH h1

nicna nepworo 3iTKHeHHA, Toai

ho_ b4

e= | .
ho to

Omxe, ] =&ty . Ti cami gji moxHa NOBTOPUTM ANA BCiX BiACKOKIB. 3 ypaxyBaHHAM TOrO, WO Yac, HeobXigHWiA AnA NiAKOMY KyNbKK,
[OPIBHIOE Yacy NagiHHA Ta NPUNYCKatoum, Wo KoedilieHT BigHOBNEHHA & OAHAKOBWI A/ BCiX BifLCKOKIB, M1 OTPUMYEMO
thy =&ty (4)

Mu TakoX MOXKemo 3anucatu
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n

ty=¢ to. (5)
AKWO iCHYe HaBiTb HeCKiHYEeHHA KiNbKiCTb BIACKOKIB, 3aBAAKM TOMY, WO KoedilieHT & MeHwWwe OAMHWLI, 3aralbHUIA Yac
niacTpnbysaHHa T Byae CKiHYEHHUI:

0 0 o0
T=tg+2Dt, =22 t, -ty =| 2 an -1ty (6)
1 0 0
PAA B KPYI/IMX Ay»KKaX — Lie reOMeTPUYHa NPOrpecis 3i 3HAMEHHUKOM & < 1, ToMy BiH 36ixHMI. Cyma Takoro paay:
1
S=—. 7
1z (7)
MipcTasusLK PiBHAHHA (7) B piBHAHHA (6), MM OTPMMYEMO BMPA3 A/1A 3araibHOro Yacy cTpubaHHA T:
T=1+g‘t0=1+g. ﬁ_ )
l-¢ 1-¢ g

Konn & — 1, 3aranbHuiA Yac NPAMYE A0 HECKIHYEHHOCTI, fIK i CNif, 04iKyBaTW, OCKiNIbKM B TAKOMY BMNAAKY BiACKOKU € NPYKHUMU,
i Kyna HiKONM He 3yNnUHUTBLCA. PO3B’A3aBLWN BULLLEHABEAEHE PIBHAHHA WOAO & , MU OTPUMYEMO 3aNEXKHICTb:

oo Tt _ T-2hy /g
T+ty T+ 2hy/g "
AKWo npuHaTM & =0, 90, i Koan noyaTkoBa BucoTa h = 0,5 m, To dopmyna (8) fae T = 6 c. Llei pe3ynbTaT MOXKHa nepesiputu
eKcrnepumeHTanbHO. 36inblIeHHA Yacy cTpubKiB AoBeae CTYAEHTY, WO rinoTesa HbloTOHA He € BipHOto.

B TaKkux AOCAiAax CTYAEHTU TaKOXK MOXKYTb AaTV BiAMNOBIAb Ha NUTaHHA AK BTPAYaETbCA eHepria: 3aBAAKM Onopy NoBiTps,
abo nig yac 3iTKHeHHs Kyni 3 nautoto (Marasco, 2020).

)

METOAU AOCNIAXKEHHA

MocTasneHa npobaema BMpiWyBasaca 3a LOMNOMOro po3pobeHNX MiHIaTIOPHUX MOBINbHUX AOCAIAHULbKUX YCTAaHOBOK
y cTini TexHonorii BYOD. MeTogonoriyHo poboTa 6asyBanaca Ha BiAOMMX 3aKOHaX MeXaHiku, a ii OCHOBHiI HayKOBO-MPaKTUYHI
pe3ynbTaTu OTPMMaHI 3 BUKOPUCTAHHAM PeEeCTpaL,ii 3BYKy Mif, Yac 3iTKHEHHA Ky/JbkKM 3 nauTolo (Aoaatok Phyphox“(He)npykHe
3iTKHEHHRA"), BiAeo peecTpauii TpaekTopii pyxy 3a Aonomoroio cmapTdoHy B pexumi slow motion 3 noganblwo 06pobroto
BigeoctoxeTy Komn'toTepHoi nporpamoto “Tracker”, ocumnorpadyBaHHA TPUBANOCTI 3iTKHEHHA Ta UMGOPOBUX TEXHONOrIN
06pobNeHHSA pe3yNnbTaTiB eKCNepUMEHTIB.

PE3Y/IbTATU AOCNIAXKEHHA
[OnAa pemoHcTpauii ABUWA Ta AOCNIAKEHHA XapaKTepUCTUK pyxy M MNiaTBepAKeHHA 3pobneHuX paHille TeopeTUYHUX
BMCHOBKIB OY/10 BUTOTOB/IEHO YCTAaHOBKY, CXEMY AKOi HABEAEHO Ha puc. 2.

) ynop =] NiHinKa _
HUTKa —|a
S L
Kpau
TiHi

YYVYYY

KyJ/ibKa

cMapTdoH

nanTa

Puc. 2. Cxema pocnigHoOi yCTaHOBKMU: S — AKepeno cBitna, L — niH3a

YcTaHoBKa po3pobnanacs ans GpoHTanbHoOro abo AUCTaHLUiiHOro NpoBeAeHHA nabopaTopHOi poboTH cTyaeHTamu. Tomy
KOHCTPYKLiA YCTAaHOBKW BUrOTOBAANACA TaK, WO6 CTyAEHT Mir CamOTy}KKM NOBTOPUTU i 3ibpath Lo ycTaHoBKy. CTanbHa nauTa
macoto 200 r Ta po3mipamn 50 x 32 x 16 (H) Mm3 morKe KpinnTbeca 40 AOLWKM CTONY NPYKMHHUMM 3aTucKadamm (binder clips). Pyx
KY/IbKM BigOYBa€ETbCA Ha T/l MPO30POI MiNiMETPOBOI NiHINKK, NPUKPINAEHOI 40 MNAUMTU Ta CeKyHAOMipa iHWOro cmaptpoHa
(TouHicTb BUMiptoBaHHs Yacy 0,001c). AnA BUMiptOBaHHA Ta BU3HAYEHHA KiHEMATUUYHUX NapaMeTpis BUKOPUCTOBYBABCA CMapTHOH
Huawei P20 Pro B pexumi Bigeo "slow motion" 3 vactotolo go 960 Kaapis/c. 3BYK 3iTKHEHHA Ky/bKW 3 MANTOK TaKOX
peecTpyBaBcA UMM cMapTPoHoM. [InA CTBOPEHHA MapanefnbHOro ny4yka CBiTNA y HaloMy BMNAAKYy BUKOPUCTOBYBANACA NiH3a 3
TOYKOBUM OXKEpenom CBiTna. Y pasi BiACYTHOCTI TaKOi NiH3M MOXKHa BUKOPUCTOBYBaTM NpAMi npomeHi CoHuA. PeecTpauis pyxy
KY/IbKM Ta 3BYKY il NafiHHA NPOBOAMUANCA OAHOYACHO, TOMY MOXKHa By10 NOPIBHATU MOXKMBOCTI | TOUHICTb MeToaiB. Burnsag ¢poto
nif, 4ac 3HAXOAMKEHHA KY/IbKM B BEPXHiX TOYKAX TPAEKTOPIl Nicna MigCcKOKiB HaBegeHO Ha puc. 3. 3 UbOro MOXKHO 3pobuTK
BMCHOBOK, LLO MO/MIOXKEHHA KY/JIbKU PEECTPYETHCA YiTKO Ta OAHO3HAYHO. Xo4va LiHA NOAiNKM 1 MM, ane TOYHICTb BM3HAYEHHA
NONIOMKEHHA HUMHbBOI YaCTUHM KY/IbKM NPKU HEOBXiIAHOCTI MOXHO 36iNbWMTK 3@ PaxyHOK NPOCTOro 36inblueHHsA ¢poTo.

OTke, cMapTHOH L03BONSAE BUMIPIOBATU 3BYKOBUM i ONTUYHMM METOAAMM WBMAKOCTI NaAiHHA Kyai Malixke A0 Hyna i
PeECTpyBaTM OAHOYACHO iHTePBaM Yacy 3 TOYHICTIO 1 Mc. 1A ANCTAHLIMHOMO BUKOHAHHA LMX A0C/ILIB Le AyKe BaXXAWBO.
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Puc. 3. CKpiHwoTu Bigeodinbmy (960 Kagpis/c) BiACKOKIB CKNAHOT KybKK 16,4 MM Big CTanbHOI NANTH

[OnAa oTpMmaHHA 6inbll HAAiMHUX pe3ynbTaTiB Mig, 4ac NPOBeAeHHA HaWWX AOCNiAIB BUKOPUCTOBYBABCA TaKOX
ocumnorpadiyHnii metos, peecTpalii MOMEHTY i TPUBANOCTI 3iTKHEHb MeTasieBMX Ky/bOK 3i CTa/lbHOK MNAUTOK po3mipamu
50 % 32 x 16 (H) mm3. EnekTpuyHa cxema BUMiptoBaHb HaBeAeHa Ha puc. 4.

KynbKa

ho
[o ocumnorpada

B

l|
nauTa &

Puc. 4. Cxema BUMiplOBaHHSA € 3a 40MNOMOrow ocuunorpada

Mig, yac 3iTKHEHHA CTaneBoi Ky/AbkK giameTpom 11,6 Mm 3 MeTaneBol NMTOK BMHWUKAB KOHTAKT, TPMBANICTb AKOTO i
iHTepBan MiX AKMMU 3anexanu Big WBNAKOCTI NAfiHHA. ENeKTpMUYHE KOO Ha el Yac 3aMUKanoca i nagiHHA Hanpyrv Ha onopi R
peectpyBanocs umdposmum ocuunorpadom. Burnag TMnosoi ocumnorpamm HaeegeHuii Ha puc. 5. B gocnigi sucxigHa sucota

KyNbKW Hag nautoto hy =50 mm, Tomy LWBKMAKICTb NafiHHA Ky/NbKKU Nepej, NepLium yaapom CTaHOBUTb Uy = /2 =0,99 m/c, a
0 g

4ac nagiHHA nepes nepLwvm yaapom AopisHioe th = 1IZhO /g =101 mc.

Puc. 5. Ocuunorpama KOHTaKTIB CTaneBoi KyNbKu J11,6 mm 3i cTasieBOIO NAUTOMO

KinbKicTb 3apeecTpoBaHUX Ha Ui ocunnorpami 3iTkHeHb — 18. TpuBanicTb yaapis ckiana senmunHy — 588,43 mc. Onn
NOPIBHAHHA, TPUBANICTb NPOLLECY BiZLCKOKY METANEBOI KY/IbKK, AKa ByNa BUMipAHA CMapTGOHOM LLINAXOM PeEeCTpaLLii 3BYKY yAapis,
CKnana BenmunHy 6ina 370 mc, wo B 1,6 pasis meHwe. OTXKe, BU3HAYaTH Koedil,iEHT BifHOB/IEHHS WBUAKOCTI 3BYKOBUM METOLOM,
BMKOpUCTOBYIOUYMN dopmyny (9) He MOXKHA. Yac MONbOTY Ky/NbKM MiXK yaapamu HasegeHo B Tabn. 1. TpMBanicTb B3aEMOAi Ky/bKK
3 NIMTOK 3HAXOAMNACh B MeXax 62+18 mKc.
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Tabauysa 1
Pe3ynbTaTi BUMiplOBaHb TPUBANOCTI NiACKOKIB
Ne 1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10
t, MKC 134,8 98 75,6 60,4 46,8 28,5 22,4 18,24 15,04
No 10-11 11-12 12-13 13-14 14-15 15-16 16-17 17-18 18-19
t, MKC 12,48 10,48 8,64 7,02 5,32 4,22 2,7 1,6 0,78

AKLWO BBaXKaTK, WO &£ =CONSt , ToAi BeNMUnHa KoedilieHTa BiAHOBNEHHSA 3a popmynoto (9) fOpiBHIOE:

T_ |2
g _58843-10096 .. (10)

2h, 58843+10096

T+

Jocnignmo, um aiicHo & =CONSt ana KoXKHOro 3iTKHeHHs? [na Lboro Be/MYMHYy KoediuieHTa BiAHOBNEHHA A/ Neploro

3iTKHEHHSA BM3HAYMMO TaK:
& = ﬁ :t_lz%:wzo’sfﬂs_
hy to to 100,96

BennunHy KoediuieHTa BigHOBNEHHA A1a APYrOro, TPETbOrO 3iTKHEHHS i T.4. BUSHAYMMO TaK:

_ tn, n+1

" than
Pe3ynbtaT 06YMCNEHHA & HaBeAeHO Ha puc. 6. AK BUAHO 3 puc. 6
= 09 3Ha4YeHHA KoediuieHTiB BiAHOBNEHHA LWBWAKOCTI BU3HAYEHMUX
é 0.8 *. o seeto, - KOHTaKTHUM MEeTOA0M He € CTabinbHNUMU. TOMy € NOACHEHHA: AKICTb
§ .’ re 1411 — KOHTAKTy Ta penbed MNOBEPXHi NANTU BMNAMBAE Ha pe3ynbTaTu
g 07 T [T [ [ 111 ' ] BMMiploBaHHA. LLLo6 3anobirtv ubomy, fAiaMeTp CTaneBoi Ky/bKu
E 06 | e 6yB 36inbWeHMI A0 25 MM, @ B AIKOCTI BigbiMHMKA BMKOPUCTaHO
% 0,5 [T T T T T :;: 3arapToBaHuit 601M0K MON0TKa B30 mm. Kinbkictb
< T e T T 33PEECTPOBAHMX Ha LN ocuunorpami ypapie — 6inbwe 15.
g 04 TpuBanicTb yaapis cknana sennunHy — 343 mc, wo 3a ¢opmynoto

0 5 10 15 20 (8) mae BennumnHy
Ne Bi gckoKy P T-ty 343-11152 0509

S T+ty 343+11152

Puc. 6. PesynbTtaTt o6umncneHb KoedilieHTa BigHOBNEHHA
WBMUAKOCTI £ 33 KOHTAKTHUM METOAOM

Pe3ynbTaTi 064YMCAEHb & B 3aNE€XKHOCTI Bif, WBMAKOCTI KyIbKM U HaBeAeHO Ha puc. 7.

= 1,1 Ll Ll Ll 3 0,9

£ 1 Cy=0555nC T S 0,895 1 T T

S I T bPIIIR | | || S y = 0,8797x-0,0079

2 ' g 0,89 | ot

=8 g

'® ‘® 0,885

£ £

@ QX 0,88

= =

= i 0,875

@ @

S S 0,87
0 0,2 04 0,6 0,8 1 0 0,5 1 1,5 2

LBMAaKi CTb Na 4i HHA KYNbKK, M/C WBeMaKicTb, m/c
Puc. 7. Tpadik 3anexHocTi KoedilieHTa BiAHOBNEHHA & Puc. 8. I'padik 3anexHocTi KoedilieHTa BigHOBNEHHA &

Bif, LUBMAKOCTi CTaneBoi KY/IbKU U BiZ, WBKNAKocTi Kynbku v (A,CN crony)

3 rpadika Ha puc. 7 Ta OTPMMaHMX AaHUX BMAHO, WO KoediljieHT BiAHOBNOBAHHSA 3pocTae (3 & = 0,54 no ¢ =0,89) 3i
3MEHLLEHHAM LIBUAKOCTI 3iTKHEHHA Ky/lbKK 3 nantoto 3 L =11M/c a0 3HadeHHa v =0,02m/c (h = 20 MKM), a NOTIM WBUAKO
3MeHLWyeTbeAa Ao & =0,69. Lie TakoXK MOXKHA NOACHUTM BMNIMBOM HEPIBHOCTEN NOBEPXHI.

OTKe, LMMW BUMIPIOBAaHHAMM [0BEAEHO, WO rinoTe3a HblOTOHA CNPOCTOBYETLCA: MPU MaNUX WBUAKOCTAX KOedilieHT
BiJHOB/IEHHSA 3aNEXUTb Bif, WBMUAKOCTI.
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3 ornagy Ha Te, WO Y CTyAeHTiB Hemae Baoma ocumnorpadis, B Noganblimx AOCAIAMKEHHAX BUKopucToByBanuca (i
nopiBHIOBanNCA) Auwe 3BYKOBMI Ta Bigeo- metoau. PesynbTat BumiptoBaHHA &=093+0,01 3a gonomoroto 3BYKOBOI
peectpauii (gogatok Phyphox” (He)npyxHe 3iTKHeHHA”) Ta meToAy Bifeo peecTpauii B pexxumi “slow motion” (240 kaapis/c)
nagiHHA TOHKOCTIHHOI chepu (TEHICHOT KyNbKM) Ha 3ani3Hy NAWUTY A0BEM iX PIBHO3HAYHICTb. Ane pO3KMA, BEAUUYUHU £ MNig Yac
HabAMKeHHA wBMAKocTi nonibyTtasieHoBoi KynbkM Ao 0,5 m/c (h~13MM ) TaKOXK AOBIB, LLO 3BYKOBWUI METOA, MA€E rPaHMLO
3acTocyBaHHA (puc. 8).

Tomy gna BUMiptoBaHHA KoedilieHTa BiJHOBNEHHA & NPU MEHLUMX LWBUAKOCTAX HEOOXiAHO 3aCTOCOBYBATM METOZ, Bifeo
peecTpauii 3 yactoTolo Kaapie 240 kagpis/c, a Kpawe — 960 Kagpis/c (aus. puc. 3). [ilicHo, KpaLie ognH pa3 nobaumTu Hix 100
pasiB nocnyxatu.

OBrOBOPEHHA
MiacTpibytoua KynbKa € CKA1aAoBOK YacTMHO 6araTbox ¢i3MYHMX eKcnepumeHTiB. BoHa Bosiogie 6aratbma
“npodeciamun”: ii MOXKHa BUKOPUCTATU ANA LOCNIAKEHHA TPAEKTOPIT PyXy Tin B NOAI TAXKIHHA, BUMIPIOBaHHA MPUCKOPEHHS,

[OBEAEHHI 3aKOHIB 36eperkeHHA eHeprii Towo. Y Hawomy BMMagKy BOHa [03BOJIAE MPOBECTU HE BUXOAAYM 3 AOMY pAg,
EKCKI03UBHUX JOCNiIAKeHb i HaBiTb nocnepeyaTnca 3 BeNMKMM lcaakom HbioToHOM. Joaasluim A0 MiHIaTIOPHOI YCTaHOBKM, AKY
CTYAEHTU CAaMOTYKKN MOXKYTb NobyayBaTH, cydyacHi MobinbHI BUMiptoBaibHi NabopaTopii — cMapTGOHM — BOHU B3MO3i HE Ti/IbKK
CaMOCTIHO NPOBECTU A0CAIA, @ N BUKOPUCTATH iX AK BiAKpUTTA A/1a cebe 6araTo YOro HOBOTO i LiKaBOro. 3a/ly4eHHs CTYAEHTIB A0
a3iB HayKM € KponiTKMM npouecom i ua poboTa cnpuse Lbomy. Mogonaslmn nepy cXoAnHKY Teopii yaapy —mogenb HbtoToHa —
CTYAEeHT 060B’A3KOBO MO3HANOMMTLCA | 3 iHWMMK moaenamu: KenbBuHa-PoiixTa, Mepua, 06’eagHaHo0 mogennto yaapa lepua-
XaHTa-Kpoccni Towo.

BUCHOBKU TA MNEPCNEKTUBU NOAANBLUOIO AOCNIAKEHHA

[osepneHo, Wwo po3pobsieHi MiHIaTIOPHI YCTaHOBKM HaZaloTb MOX/IMBICTb GPOHTA/ILHOIO Ta AUCTAHLIAHOIO NPOBeAEHHSA
nabopaTopHOoi poboTH "BU3HaUYeHHA BeANUYMHM KoedilieHTa BiAHOBEHHSA WBWUAKOCTI NPU 3iTKHEHHI Tin ".

BUCHOBKM, AKW MOXKHO 3pOBUTM 3 BUKOHAHUX AOCAIAIB NONAFAOTL B HACTYNHOMY:

1. MeTog, Biaeo peecTpauii B pexxkmmi “slow motion” f03B0O/IAE NPOCAiAKYBATU 32 A4ONOMOro0 cMapTPoHa 3aneXkHiCTb
KoediljieHTa BiLAHOBNEHHA & Big WBNAKOCTI 40 BennunHn v =~ 0,02 /¢ | foBecTH, Wo rinoTesa HolOTOHA NPU MaMX LWBUAKOCTAX

CNPOCTOBYETHCA.

2. 0nAa BM3HAYEeHHA rpaHULb NpaLe3faTHOCTI 3BYKOBOrO MeToAy AOC/iAXKYBasoCA NafiHHA Ha CTanbHy NAUTY KYJIbOK,
BMUIOTOBJ/IEHUX 3 Pi3HWX MmaTepianis: ckna, crani, nonibyragieHa, nnactmacu. KynbKu npu nagiHHi BUOA@Banu 3BYKWU Pi3HOTO
CMEKTPaNbHOro CKNagy, TOMy HepeanbHi 3HAYeHHA BMCOT, AKM BM3HAYana Nporpama, iHoAi iX 36inbleHHA NpW BiACKOKAX,
[,03BONIAOTb 3p06UTM BUCHOBOK NPO HEMPUAATHICTb MObBiNbHOro foaatka Phyphox “(He)npyskHe 3iTKHEHHA”, peecTpyBaTH BiACKOKI
Ha Manunx BUCOTax. Buasmnoca, Wwo Hanbinb cTabifbHi pe3ynbTaTy MOXKHa OTPMMAaTH 3BYKOBUM METOA0M, AKLLO BUKOPUCTOBYBATH
TEHiCHi KyabKkK giameTpom 40 mm. MOpPiBHAHHA 3BYKOBOrO MEeTOAy 3 OAHOYACHOI BigEOPEeECTPaLiEl0 NALiHHA TEHICHOT Ky/JIbKM Ha
CTasbHy NAITYy [0BENO, WO Pe3ynbTaTu y3roxyloTbcsa Ta oba MeToau AaloTb OAHAKOBY BeAUUMHY KoediuieHTa BiAHOBNEHHS:
£=093+0,01. Ane cnocTepiraeTbcs NOCTINHE NePEBULLEHHA BUCOTU Ny 3BYKOBUM METOAOM Ha BENMUMHY 1-3 MM Big, GaKTUUHOTO,

a BMCOTU MeHLwe 15-20 mm He peecTpytoTbca. OTKe, BUKOPUCTOBYBATU LI MPOrpammy 414 nepeBipku rinotean HoloTOHa He MOXKHa.
MepcnekTMBM NOAANbLWOr0 AOCAIAMKEHHA MNOAArAloTb Yy BWMBYEHHI BRAMBY Pi3HWMX aKTopiB Ha napameTtpu
B’A3KOYNPYronnacTMyHoi MoAeni yaapy Ta BUSHAYEHHI 3aN1eKHOCTi PO3MipiB NAAMU KOHTAKTY ABOX Tifl Bif Yacy B3aEmMoZ;i.
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DETERMINING THE COEFFICIENT OF RESTITUTION DURING THE IMPACT OF BODIES: TESTING THE NEWTON HYPOTHESIS
V.M. Zdeshchyts
Kryvyi Rih State Pedagogical University, Ukraine
A.V. Zdeshchyts
Kryvyi Rih National University, Ukraine

Abstract. The methodology for conducting laboratory work in physics has been developed, which uses a smartphone as a measuring complex to
determine the coefficient of restitution (COR) when a ball falls on the surface of the plate. Newton's hypothesis regarding the
independence of the coefficient from the velocity was tested.

Formulation of the problem. During a pandemic, when the movement of students is limited, it becomes impossible to perform face-to-face
laboratory work in physics. Therefore, it is extremely important to provide students with methodological and instrumental support
for conducting laboratory work remotely.

Materials and methods. The problem was solved with the developed miniature mobile research installations in the BYOD technology style.
Methodologically, the work was based on the known laws of mechanics. The main scientific and practical results were obtained using
the registration of sound by a smartphone during a collision of a ball with a plate, video registration of the trajectory of movement
with a smartphone in slow motion mode, oscillation of the duration of the impact.

Results. The main result of the work is the development of a miniature research installation and methods of its use for remote laboratory work
"Determination of the coefficient of restitution of velocity during the impact of bodies". It is proved that Newton's hypothesis
regarding the independence of the COR from the speed of the ball falling on the plate is refuted. At speeds less than 0.5 m/s, the
coefficient of restitution increases.

Conclusions. The method of video recording in the mode of "slow motion" allows to use a smartphone to track the dependence of the COR on the
speed for balls made of different materials: glass, steel, polybutadiene, plastic to the value U = 0.02 M/S. The most stable results

can be obtained by the sound method if use tennis balls with a diameter of 40 mm. Comparison of the sound method with
simultaneous video recording of a tennis ball falling on a steel plate proved that the results are consistent and both methods give the
same value of the COR: & = 0.93+ 0.01. There is a constant excess of height by the sound method by 1-3 mm from the actual, and
heights less than 15-20 mm are not registered.

Key words: the coefficient of restitution, Newton's hypothesis, BYOD technology, smartphone, mobile applications.

This work is licensed under Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License.
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PopmyniosanHa npobaemu. [pu susyeHHi 3aKkoHy KynoHa, 3a38uyali, akyeHm pobumbscs Ha 020 3acmocy8aHHi Npu supiwieHHi y4608ux
3a0ay4. [Tpu ybOMy Mexci 3aCMOCy8aHHA Lb020 3aKOHYy Malxce He 062080pHOIOMbCA, WO Mpu3sodums 00 (i020 HAOMIPHO20
8UKOpUCMaHHA ma «abcoaomusayii». Y 36’A3Ky 3 yum nocmae HeobxiOHicMb y 8uOKpeMaeHHi ma sucsimaeHHi Kpumepiie
30CMOCY8AHHA MQAKO20 3GKOHY. 3 Memoto YHUKHEHHA «abcoaromu3ayii» cnid makox« 0ibpamu ma po32asHymu pasom i3
cmyOeHmMamu AKICHO HO8i eqheKmu, W0 BUHUKAOMb Y pasi MOPyWeHHA MAKUX YyMo8.

Mamepianu i memoodu. Y3azanbHeHHA ma cucmemHuli aHani3 aimepamypHux Oxcepen 3 0bpaHOI MemamuKu; Memod enekmpuyHux
306paxceHb, cucmemHuli nioxio, 3adavHuli nioxio.

Pezyabmamu. IHOykyiliHi ma nonapusayiliHi egpekmu Mo-pi3HOMY 8MaAUBAIOMb HA CMOMBOPEHHA M08 MOYKoso20 3apAdy. B nepuwiomy
8UMNAOKY MaKe CrlomeopeHHs Crocmepi2aemsCa Ha Maaux 8i0CMAHAX 8i0 HbO2O, MPUYOMY HABIMb MOXE MAMU Micye ehekm
«iHgepcii 83aemodiin. Edpekm eKpaHy8aHHsA 3apAa0y Npu3eoo0ums 00 3HUKHEHHS 018 MOYK08020 3apA0y Ha 8i0cMaHAX binbwux
3a [ebaiscokuli padiyc. Mpu pyci moykosozo 3apady 8i06ysaemoca AK «0epopmauin» i BUHUKHEHHSA 8UXPOB80I KOMMOHeHmMuU
e/1eKmpUYHO20 NosA MAK | BUHUKHEHHA MA2HIMHO20 NoAA.

BUCHOBKU. BUuoKpemseHo HAcmymHi Yomupu yMosu KOpeKmHOCMi 8UKOPUCMAHHA 3aKoHy KynoHa: 1) 3apadu marome 6ymu HabauxdceHo
MoYKoBUMU (8I0CMAHb MiMC 3apAOHEHUMU Minamu nosuHHa 6ymu Habazamo binbwoto 3a ix po3mipu) abo MosuUHHI mamu
cpepuyHo-cumempuyHuli po3nodin y npocmopi; 2) 3apAdu He Mno8UHHI «rnepemuHamuca»;, 3) 3apadu marome 6ymu
po3mawosaHi y eakyymi abo 8 6ydb-aKomy iHwomy 6e3mercHoMy i3omponHomy cepedosuwii; 4) 3apadu marome b6ymu
HepyxoMumu 8iOHOCHO cucmemu 8i0iKy, 8 AKIli po3enadaemeocsa ix 83aemodia. Po3aasaHymuli 8 OaHili pobomi KinekicHuli ma
AKicHUl aHani3z enaugy eioxusneHo 8i0 HagedeHUX YyMo8, NMoguHeH O0MOMO2Mmu 4Yumayam O00CaIOuUMU Mexci 3acmocosHocmi
Mo0Oes1bHo20 3aKOHY KynoHa.

K/TKOYOBI C/IOBA: Kypc ¢hisuku 3aknady suwsoi oceimu, 3akoH KysnoHa, Mexci 3acmocy8aHHs.

BCTYN

MocraHoBKa npo6aemu. MogenbHUin xapaktep GpisMUHUX 3aKOHIB NONATAE Y TOMY, LLLO BOHW € CNpaBesMBUMM AnLLe 33
neBHMXx ymoB. lpoBeaeHui 3a TakUX yMoB i3UYHUIA eKCnepuMEHT NOBUHEH NiaTBepAMTM abo CnpoCTyBaTWM MPABOUYUHHICTD
MaTeMATUYHOT MOAEeNi, WO BUKOPUCTOBYETLCA AN BUBEAEHHA AAHOTO 3aKOHY. OAHMM i3 TaKMX MOAENbHUX 3aKOHIB € BiAKPUTUIA
y 1785 poui lWapnem KynoHOM 3aKOH B3aEMOZ,i ABOX €NeKTPUYHUX 3apAaiB. AHaNi3 YNCNEHHOI HayKOBO-MeTOAMYHOI NiTepaTtypu
3 LbOro NUTAHHA MOKA3YeE, WO KpuTepii (MexXi 3acTocyBaHHA) HabAMMKEHOT 3aCTOCOBHOCTI LbOro 3aKOHY B peanbHUX GisnyHMX
CcUTyauiax cdopMynboBaHO HeAOCTaTHbO YiTKO Ta MOBHO. binbl TOro, 30BCiM He PO3rNAAHYTO Ha KiNbKICHOMY Ta fIKiICHOMY PiBHi
HOBI edeKTH, Lo BUHUKAIOTb Yy pa3i NopyLUeHHA Takux yMoB. Lii ebeKkTi NoBMHHI cTaHOBUTK He nuLe GyHAaMeHTabHWUI iHTepec
ane M maTu Be/iMKe MeToAMYHE Ta METOA,0/10TiYHE 3HAUYEHHS.

AHani3 aKTyanbHUX aocnigxeHnb. Y poborTi (lvchenko, 2020) npoaHanizoBaHo BB HecdepmnyHOi popmu Ta CKiHUEHUX
pO3MipiB 3apagKeHoro o6’ ekTy Ha BiAXUEHHA Bif MOAENi TOYKOBOro 3apsady, AKa € HEOOXigHO YMOBOI BMKOHAHHSA 3aKOHY
KynoHa. CapaHiH (Saranin, 1999) ta Lekner (Lekner, 2016) aeTanbHO BUBYMUAM BiAXMNEHHA Big, 3aKOHY KyNOHa, AKI MOXYTb MaTu
micue, Ko ABi OQHOMMEHHO 3apsafrKeHi NpoBiaHi chepu B3aEMOAiOTb MiXK cobo enekTpocTtaTuyHo. ObuncatoYn cuam ix
B3aEMOZIT AK PYHKLiO BiGHOCHOI BiACTaHi MidK chpepamm, BOHM 3HAMLWIOB, WO Ha Maaux BiacTaHAX BiAOYBaEeTbCA nepexig Big,
Bi4LITOBXYBAHHA 40 NPUTAraHHA. BUABNAETbCA, OAHAK, WO 3 METOAMYHOI TOYKM 30py Ta B YMOBAX HecTadi ayauMTOpHOro 4acy
[OLUiNbHIWe Ta npocTiwe po3rnsgatv uei edpekT Ha NpUKNaLi B3aEMOil 3apsaaskeHoi cdepn 3 TOYKOBMM 3apAaom. Y Lbomy
BMMAAKY MU NOBMHHI MaTW CKiHYEHY KifIbKiCTb 3apsAaiB-306parkeHb, W0 3HAYHO CMPOLLYE Ki/IbKiCHUI Ta AKICHUI aHani3 npobaemu.
Takuit geTanbHUiM aHanis byae HaBeAeHO B OCHOBHIM YacTUHI AaHOoi CTaTTi.

© B.B. IsueHKo, 2021.
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MerTa cratTi. MeTolo CTaTTi € Npe3eHTaLLia Ta CUCTEMHMIA aHai3 MeXK 3aCTOCyBaHHA 3aKOHY Ky/10Ha Ta BUCBITAIEHHSA AKICHO
HOBMX edeKTiB, L0 BUHMKAIOTb Y Pasi MOro HEBUKOHAHHS.

METOAUN AOCNIAXKEHHA
Y3aranbHEHHs Ta CUCTEMHMUIA aHani3 nitepaTypHUX gxKepen 3 obpaHOi TeMaATUKU; METOL eNeKTPUYHUX 306parkeHb,
CUCTEMHUIA Niaxia.

PE3Y/IbTATU AOCNIAKEHHA

Y cyyacHomy dopmytoBaHHI 3aKOH KyioHa CTBEPAKYE, LLLO CUNa B3aEMOSi ABOX TOYKOBUX 3apAAiB CNpAMOBaHa B30BX
nNpAMOi, Wo 3'€egHYE Ui 3apsaan, Ta NponopuiiHa ix BenMynHam i obepHeHO NponopLiiHa KBaapaTy BiacTaHi MiX Humu. Lei
€KCNePMMEHTANbHO 3HANAEHUIA 3aKOH MOXKe OyTW BMBeAEHUI 3 CYyTO TEOPETUYHUX MIPKYBaHb, BUKOPWUCTOBYIOUM METOAM
KBaHTOBOI Teopii nona (Peskin & Schroeder, 2018, p. 123-125). 3akoH KynoHa TaKoX MOXHa AicTaTu, 3acTOCyBaBLWM Teopemy
layca.

[na cnpaBeannBocTi 3aKoHy Ky/sioHa NOTPiGHO BUKOHATM YOTUPU YMOBMU:

1. 3apagu matoTb 6yTM HabAMKEHO TOYKOBUMM (BiACTaHb MiXK 3apAAKEHMMU TinaMu NOBUHHA 6yT HabaraTto 6inbluoto
33 ix po3mipwu) abo NOBMHHI MaTK chePUYHO-CUMETPUYHUIA PO3NOAIN Y NPOCTOPI;

2. 3apAaan He NOBUHHI «NepeTuHaTUCAY;

3. 3apaau matoTb 6yT po3TaloBaHi y Bakyymi abo B B 6yab-AKOMy iHLIOMY He3MeKHOMY i30TPOMHOMY CepefoBULLi;

4. 3apaav matoTb ByTU HEPYXOMUMM BIAHOCHO CUCTEMM BiAiKY, B AIKIM PO3rNafaeTbes ix B3aemogia.

Y poborTi (lvchenko, 2020) noKasaHo, wWo Hanbinbli BiaXxMneHHA Big, 3aKOHY 0b6epHeHUX KBagpaTiB MOBUHHI MaTK Micue
ONA 3apAAKEHOTO KiNbLA Ta CUCTEMMU, LLO CKNAJAETHCA 3 CUCTEMM A BOX OAHAKOBUX TOUKOBMX 3apaais. LlikaBo, wo ana unx obox
CUCTEM HaMpPYKeHiCTb eNeKTPUYHOro nonsa obepTaeTbCcA B Hy/b B LEHTPi 3apagy. Huxkue mu npoaHanisyemo BMIMB iHLWIMWX
dakTOpiB Ha CTyNiHb BiAXMNEeHHSA Big 3akoHy KynoHa.

IHAYKUiHI epeKTU. PO3rnsaHemMo B3aEMOA,it0 TOYKOBOIO 3apaay ( WO 3HAX04MTbCA Ha BiacTaHi | Big LeHTpa isonboBaHoOT
meTanesoi Kyni (chepn) i3 3apagom 0, Ta pagiycom R <I (puc. 1). Kopuctytoumce mMeTogom enekTpuyHmx 306paxeHb, MOXHa
nokasatu [CueyxuH, 2004, cTop. 88-89], WO eNeKTpUYHe NoJsie Takoi Kyni moxe ByTU npeacTaBieHe AK Cynepno3unLis TOYKOBUX
3apsagis ' = —qR/I (po3TawoBaHoro Ha BiacTaHi Rz/l Bif, LEHTpa Ky/i, Ha NiHii, WO cnoayyae ii LeHTp i3 3apAL0M-0pUriHaIOM
g)Ta g,—q (AKM MOXKHa BBaAKATM PO3TALLOBAHWM B ii LEEHTPI, BHACNIAOK PIBHOMIPHOTO PO3noAiny no nosepxHi). 3apag ' €
eIeKTPUYHNM 306pakeHHAM 3apaais, iIHAYKOBAaHUX HA Halbanxkyomy Ao ( 6oui noBepxHi Kyni. 3HaK LKUX 3apaaiB €, BOYEBUAD,
NPOTUNENKHUM 3HaKy 3apagy O, 3apas —( € eNeKTPUYHUM 306paXkeHHAM OAHOWMEHHMX 3 (| 3apAgis. TakMM YMHOM, B
NPUCYTHOCTI NPO6HOro 3apaay J NopyLWYEeTbCA CHepUUHO-CUMETPUYHUI (PIBHOMIPHWI) po3Noain 3apaaiB Ha NOBEPXHI KyAi.

3 ypaxyBaHHAM BULLEBUKAALEHUX MiPpKYBaHb MOAY/1b CUAW B3AEMOAIT 3apaKEHOI Ky/i 3 TOYUKOBUM 3apaL0M 3HAUAETbCA
3a ¢opmynoto

2-x?
()|

Ae F,=kl|q||a/1” - mogynb B3aemogii mix npoBigHOI Kyneto Ta TOUKOBMM 3aPRAOM NPU HEXTyBaHHI edeKTy nepeposnoainy

F=FRl-y¢ (1)

3apsais Ha nosepxHi; X=R/l; y=0q/q, . 3 Bupasy (1) cnigye, wo npu x -1 F —oo .Y Bunagky y >0 (ogHoMMeHHi 3apagm)
NO3UTUBHOMY 3HAKy MiAMOAYNbHOrO BMpa3y BiAMNOBIAAE BiAWTOBXYBaHHA 3apALiB, @ HEFATMBHOMY 3HAKy — NpuTAraHHA. Mpu
y <0 (pi3HoliMeHHi 3apAaan) 3HaK NiAMOAYNbHOTO BUPA3Y € 3aBX A1 MO3UTUBHUM i KOMY BiANOBIAAE NPUTArAHHA 3apAaiB. Takum
YMHOM, Y BUMNALKY OAHOMMEHHMX 3apAAiB, MPY 3MiHi BiACTaHi Mi*K HUMM, MOXKe CMOCTepiraTucs 3miHa TMny ix B3aemogii. Takui
edeKT, HaBiTb AKICHO, He MOKe ByTU NOACHEHMI B MexXax MoAeni TOYKOBOro 3apaay. AKLo
2-x2
X =1, (2)
1-x%)

TO CMNa B3AEMOZIT MiXK OAHOMMEHHO 3apAaKeHUMU 06’ekTamm 0bepTaeTbCa B HYNb. BapTo BiA3HAUMTK, WO TaKe MONOMKEHHA

PiBHOBArM € HECTINKMUM.
Ha puc. 2 nokasaHo Kpusy (2), nobyaosaHy B niowuHi Xy npu 0<x<1, y>0.06nacTs, Wo po3TalioBaHa fiBoOpyY Bif,

y

Hei, BigNoBifa€ BiAWTOBXYBAHHIO O4HOMMEHHUX 3apAAiB, MPaBOPYY —iX MPUTATaHHIO. 3 pUC. 2 YiTKO BUAHO, WO eeKT NPUTATraHHA
Ma€E MicLie y BUNagKax, Konm 06’ ekTy po3TalloBaHi 4OCTaTHbO 61M3bKO OAMH 4,0 oAHOrO Ta (abo) BeAMYMHA TOYKOBOIO 3apaay Ha
6araTo pasis nepesuLLye 3apag chepu. Tak, Hanpuknag, akwo (=100, npuTaraHHa 6yae matn micue npubansHo npu | <3R ;

AKWO X (| =0, , po3rnaHyTnin edpekT 6yamn HabamkeHo pocaratmuca npu | <1.5R (B 0b6ox BMNagKax, 3suyaiiHo, | cnig BBaxaty
6inbwmmsa R).

Bupas (1) ,o3BONAE BUAIINTM Ha NAOWMHI XY 06/1aCTb, A1 AKOT HABNMKEHHA TOYKOBOIO 3apsAay € KOPeKTHUM. Ha puc. 3
HaBeAeHO pe3y/bTaTh YNCNOBUX PO3PAXYHKIB NiHil PiBHA B3J0BXK BiAHOCHA NOXMbKa & = \F - FU\/F cknagae 5%. Ob6nacri, Aki

BiANoBiAalOTh BiNbLWIMM 3HAUYEHHAM L€l BeANYUHW, 3adapboBaHo y cipuii Konip. BUAHO, WO 33 BENIMKKX 3HAYeHb Y MiHiManbHa

BigcTaHb | MOYMHAOYM 3 AKOI CTBEPAMKYETbCA 3aKOH KynoHa, moBuHHa GyTM Benukoto (Hanpuknag, akwo y=10, To

min 7

l.;, ®10R ). Mo mipi cnaganua Y, BennumHa |, Takox 3meHwyeTbes. Tak, npu =0, 3apsgsKeHy KY/Nl0 MOXKHa BBaXKaTu

min

TOUKOBUM 3apagom ax ao siactaHi |, = 3R.
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— ¥
+ * - 10
- 8
+ -
+ i 6
g0
+ _ 4
+ BITIITOBXYBAITILS TIPHUTATAITIIS
- 2
+ — _
+ 0 02 0.4 06 08 x
Puc. 1. [lo 3apaui Npo B3aEMOAiI0 3apAA[KeHOI NpoBigHOI Puc. 2. Kpusa (2), nobyaoBaHa B NAOWMHI Xy

Kylli 3 TOYKOBMM 3apAagom

Mpu | <R (ToukoBMi1 3apag, ( 3HAXOAMUTLCA BcepeauHi chepu, TO6TO 3apaam «NepeTUHalTLCA») CNif BPaxoByBaTH nLwe
B3aEMOZ,I0 3apAfy-opuriHany ( i3 3apAagom-306paskeHHAM (', AKWIA Tenep 3HaXoAUTLCA No3a chepoto (AK i B monepesHLOMyY
BUNAAKY, 3apAs O, —( € piBHOMIPHO PO3MOAiINEHNM MO NOBEPXHI Chepu i, OTKe, HEe CTBOPIOE MoJIe BCepPeAnHI chepu). Y Takomy

pasi
kq? X3
F=— .
R? x*-1

3 Bupasy (3) cniaye, Wo B AaHOMY BUNAAKy MOAY/b CUIV B3aEMOAIT 3apAAMKEHOI Ky/li 3 TOYUKOBUM 3apAA0M He 3a/1eXNUTb
Big, 11 3apagy (4ns BMNagKy HenposigHoOI chepu 3 piBHOMIPHO PO3NOAINEHNM 3apALO0M LA CUNa B3arani 0bepTaeTbesa B Hyb)! Kpim
TOro, UuA CKia, He3alexXHo Bif, 3HAKIB 3apAAiB Kyi 1 TOYKOBOTO 3apaay, 3aBXAM CNpAMOBaHa pagiaibHO A0 NOBepXHi KyAi. L
epeKTU TaKOXK, HaBITb AKICHO, HE MOXKYTb OYTU MOACHEHI B MeXKax MOAeNi TOYKOBOro 3apsaay, AKLLO MOro posTallyBaTu B LEHTPI
Kyni. BiA3HauUMMO TaKoX, WO LEHTPY KyAi BiANOBIAAE NONOXKEHHA HECTIMKOT piBHOBaru 3apaay ( . Ak i B nonepegHboMy BUMAAKY,
cuna B3aemogii 06epTaeTbcA B HECKIHYEHHICTb HA MOBEPXHI KyAi.

MonapusauiiiHi epektn. PosrnsaHemo Tenep BiaxXuaeHHA Big 3aKoHy KynoHa, WO BUHMKAIOTL 3@ paxyHOK monspusadii
cepegosuila. Taki BiAXMNEHHA MAlOTb Micue ANA NONIB OKPEeMUX 3aPAAMKEHMX YACTMHOK B CMJIbHO NPOBIAHUX CepeaoBMLLAX
(nnasma, cuNbHi PO3YMHM €N1EKTPONITIB, METANMN) | BUHMKAIOTbL 3@ PaXyHOK CaMOBI/NIbHOT NonApu3aLii cepesoBULLA HAaBKOO HUX
BcepeMHi cdepu 3 pagiycom, Wo mae nopasok [ebaiscbkoi AOBXKUHK [ (HanpuKnag, ANA MeTanis BeAnunHa Iy Mae nopaaok

3)

10 cm). Mo3a cdepoto enekTpuyHe none OKPemoi YaCTUHKM MaliKe NOBHICTIO «eKPAHYETLCA» (MPAKTUYHO 3HWMKAE) YacTUHKAMM
NPOTUNEKHOTO 3HAKA, LLO NPUTATYIOTLCA A0 HEi, yTBOPIoUM cHepUUYHO-CUMETPUYHY «KXMAPY».

Bupas gna eKpaHOBAHOIO Ky/OHIBCLKOrO NoTeHLiany B HabavmkeHHi (o << KT mae HacTynHuit Burnag [CusyxuH, 2004,
cTop. 510-512]:

q exp A exp(—z)l
I, ) 4meyry, 1L

7= Arey ¥

ne I — BiACTaHb Bif TOYKM A€ MICTUTbCA TOYKOBUM 3apAs, ( A0 AOCNIAXKYBAHOI TOUKM; Z = r/rD . 3aBaAKKU chepuryHoi cumeTpii
noTeHLjany BiAMiIHHOIO Bif, HyNA € nLe «pagianbHa» npoekuia E. Hanpy:keHOCTi enekTpuyHoOro nons, npuyomy

op q exp(-z)(z+12)
999 _exp(ta)ztl) (4)
or  Argyrs z

r

Ha puc. 4 HaBeeHO 3aNeXHICTb BIHOCHOT NOXMBKKN & = (Eo—E, )/Er (E,, =q/4re, ré 2% ) Big 6e3p0o3mipHOI BigcTaHi

Z , nobyaoBaHy 3 ypaxyBaHHAM Bupasy (4). BuaHo, Wwo ua BennunHa He nepesuuye 5% npu < 0.35r; .
P
10

W

0 02 : 0.6 08 [ .
-5 1
-10 0777005 01 015 02 025 03 0357
Puc. 3. O6nacTi KopekTHOCTI (6ina) Ta HeKopeKTHOocTi (cipa) Puc. 4. 3anexHicTb BiAHOCHOI NOXMBKK & BiA
.

npu g =5% Lo .
pu & ° 6e3po3mipHoi BiacTaHi Z = r/ry
BiaxuneHHs Big 3aKoHy KynoHa, WO BUHMKAKOTbL 3@ paxyHOK Nosapusalii cepefoBuLla, MatoTb MicLie i B aHI3OTPONHUX
KpucTanax. 3Hanaemo, HanpuKNag, BeMYMHY Ta HAaNPAMOK HanpyXeHOCTi e/IeKTPUYHOro NoAA HEPYXOMOTO 3apAaay Yy BUNagKy
OAHOBICHOTO KpWCTany. BMKOPMCTOBYIOUM AiHIMHMIA 3B'A30K MK KOMMOHEHTaMW BEKTOPIB €/IeKTPUYHOrO 3MileHHA Ta

HanpyseHocTi enextpuuroro nona (D, =g6,E,, D, = &¢,E,, D, = ¢,E, ), 8 cuctemi koopamnHar, ae TeH3op AienexktpuuHoi

NPOHMKHOCTI € AiaroHabHUM, MAaTUMEMO:
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E, =Esinfcosp/e, , E, =E;sinbsing/s, , E, =E,c0s0)/¢,, (5)
Tyt Eoqu/r2 — HanpyKeHicTb MoAA TOYKOBOro 3apady y BaKyymi. Bupasu (5) 3anucaHo y cdepuyHiit cuctemi
KoopauHaT, [INA OAHOBICHWX KpucTanis &, =&, =¢&,, & =&, . Toai, 3 ypaxyBaHHam Bupasis (5), MoAyab HanpyxeHoCTi

€/1EKTPUYHOro nona 3HaVI,EI,ETbCFI AK

Hanpamok nons moxke 6yTu BU3HAYEeHWUt 3 HACTYNHOrO CNiBBiAHOLWEHHSA:

2 2
EX + Ey &

g =———=—100.
ga £ g

z 'SL

TYT @ — KYT MiX BEKTOPOM HanpyxeHocTi Ta Biccto Oz . TakMM UMHOM, ONA i30TPOMHUX PeYOBUH (&, =& =€) Y

NOPIBHAHHI 3 NONEM Y BaKyyMi 3MIHIOETbCA /IMLLE MOAY/b HAMPYXKEHOCTI (3MEHLLYETLCA B & pa3). Mpu LboMy NoJse NULLAETLCA
CNPAMOBAHMM pagiaNbHO Bif, TOYKOBOIO 3apsAAy | MOXKHA BBaXKaTH, LLO 3aKOH KynoHa popmManbHO NPoAoBIKYE BUKOHYBaTUCA. Y
BMNaZKy aHi30TPONHOrO cepesoBuLLA J,0LAaTKOBOIO 3MIHIOETbCA HANPAMOK NOAA (CUNA B3AEMOAIT TOYKOBUX € LLEHTPAIbHOO Nl e
B3[0BX TOJIOBHUX OCEN KpuUCTaay; Npu [OBiIJIbHOMY pO3TallyBaHHi MPOOHOro TOYKOBOrO 3apAdy CuAa B3aeEMOAIl CTae
HeLeHTPaNbHO). MPUUYNHOIO BUHMKHEHHSA LMX edeKTiB € BUHUKHEHHA A0AATKOBOI CMAM 3 BOKY NONAPM30BAHOIO CEPeaOBULLa,
O Ai€ HAa NPOBHKI 3apaj, PO3MILLEHMIA Y AOCANIAKYBaHIN TOULi cepeoBMLa.

EneKTpuuHe none pyxomoro 3apagy. Y HalnpocTilwomy BMNagKy pyxy TOYKOBOro 3apagy ( 3i CTanoto WBMAKICTIO O,
Hanpy»KeHiCTb e/1eKTPUYHOTO MO/IA CTBOPEHONO HUM MOXKe ByTK 3HalgeHa 3a nopeHL-iHBapiaHTHoto dopmynoto (Jefimenko, 1994):

E_E 1-0%/c? (6)

’ [1—(1)2/c2)sin2 ﬂT/z ,

ae E, =kgr/r® — nanpyxeHicTb Nons 3a ymoBM HexTyBaHHA iHoro pyxom (To6To oTpumaHa GesnocepeaHbo i3 3aKoHy KynoHa);

I — pagiyc-BeKTOp A0CNiAKYBaHOT TOUKM NONA, OTPUMAHMIN B CUCTEMI KOOPAMHAT, NOB’A3aHOI i3 3apagom (J; B — KyT Mix
BeKkTopammn I i o.

OKpim eNneKkTPUYHOro, PyXOMMI 3apAa, CTBOPHOE TaKOXK MArHiTHe nose 3 iHAYKLiEo B=0x E/(:2 . Mpw BuBeAeHHI BUpa3sy
(6) BpaxoBytoTbca ABa daKTopu: 1) CKiHYEHA LWBWMAKICTb PO3MOBCIOAMKEHHA €NEeKTPUYHOro nona (edekT «3anisHeHHa» nons);
2) BUHUKHEHHA BUXPOBOTO €/1IEKTPMYHOIO NOAA 32 PAXYHOK 3MiHUM B Yaci MarHiTHOro nons.

Ha pvc. 5 HaBeaeHO nonsapHi rpadikun KyToBOro po3noAiny (3anexHo Big Kyta [ ) BiHOCHOT Hanpy»KeHOCTi eNeKTPUYHOro
nonsa E/ EO B [OBI/NIbHIl TOYLi NPOCTOPY, LLLO 3HAXOAMUTHLCA HA BIACTaHI I' BiA MUTTEBOrO MNOJIOXEHHS TOYKOBOTO 3apAay (TobTo Ha
cdepi), NobyaoBaHi NpU Pi3HUX 3HAYEHHAX BEUYMHU BigHOCHOI LWBUAKOCTI u/c .BuaHo, Wwo HarimeHwe (Hanbinblie) 3HaYeHHn

L€l BEIMYMHM NOBMHHO MaTU MicCLe B340BX (NepneHAMKYNspPHO A0) HanpsAMKY pyxy. EnekTpuyHe nosne Hibu «CTUCKaEeTbCA»
B3[,0BX HanpAMYy PyXy i «pO3LIMPIOETLCAY Y HAaNPAMI NepneHANKYAapHOMY Ao Hanpamy pyxy.Mpn v —>c i =0, E —> 0. Axkwo

X v—>C i B=r/2, E—0.Ananis Bupa3sy (6) nokasye, Wo Haiibinblwa BigHOCHa NoXmbKa & = \E - EU\/E , LLLO BMHUMKAE B pasi
3aMiHM PyXOMOrO 3apafy HePyXOMMUM, MOBMHHA MaTK MicLie B30BX HanpamKy pyxy 3apagy ( 4 =0). Mpadik ii 3anexHocTi Big,
BE/IMYNHM BiAHOCHOI LWBMUAKOCTI U/C HaBeAeHo Ha puc. 6. BUaHO, WO ua BennynHa He nepesuluye 5% npu v <0.2c .

(a) | (b)

©

0.5 %
s 05 G
) o)

| ~0.5 4 05 06 -0.4 -0 0z 04 06

-0.5
-0.5

vfe=0 vfe=05 vfe=08

Puc. 5. MonApHi rpadikm KyTOBOro po3noainy BigHOCHOI HANPYKEHOCTi eNIeKTPUYHOTO NOJIA PYXOMOro 3apaay,
no6bypoBaHi NpU Pi3HMX 3HAYEHHAX BE/IMYMHU MOTO BiAHOCHOT LUBUAKOCTI

3aKoH KynoHa Ma€e TakoX NOPYLLYBATMCA Ha AY¥Ke MasuX BiACTaHAX (MOPAAKY KOMNTOHIBCLKOT 4OBKMHU XBUJi €/1eKTPOHA)
3a paxyHOK edeKTiB, NOB’A3aHMX i3 BNaCTUBOCTAMM BaKyyMy (NONApU3aLLia BaKyymy; reHepaLisa nap BipTyasbHUX MiKPOYACTUHOK;
npobiit Bakyymy Ta iH.).

OBrOBOPEHHA

IHAYKLiAHI Ta nonapusauiiiHi epekT No-pisHOMY BN/MBAOTL Ha CNOTBOPEHHA MOMA TOYKOBOrO 3apAay. B neplomy
BMMAAKY TaKe CNOTBOPEHHA CNOCTEPIraeTbCA Ha MaanX BiACTAHAX Bi HbOro, MPUYOMY HABITb MOXE MATU MicLe edeKT «iHBepCii
B3aemogii». EdeKT ekpaHyBaHHA 3apafy NpU3BOAUTbL A0 3HMKHEHHA MONA TOYKOBOro 3apagy Ha BiacTaHAx binbwux 3a
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[ebaiBcbknit  pagiyc. Mpu  pyci TOYKOBOro 3apagy BiabyBaeTbcA K
wl «aedpopmauifay i BUHUKHEHHA BUXPOBOT KOMMOHEHTU eIeKTPUYHOIO NOAA TaK i
BUHWKHEHHS MarHiTHoro nons. OcobucTnii BHECOK aBTOPa, 30KPEMA, NoArae
Y YNCNIOBUX PO3PaxyHKax MOXMOOK, L0 BUHMKAIOTb Y pasi HEBUKOHAHHA 3aKOHY
KynoHa, y Bi3yanisauii abepauii enekTpMyHoro nosia pyxomoro 3apagy Ta y
En BMBEEHHI y3aranbHeHoro 3akoHy Ky/sioHa Ans aHi3oTponHoro cepeaoBuLa.
8,.%
BUCHOBKU TA NEPCNEKTUBU NOAANBLUOIO AOCNIAXEHHA
K 6auMmo, iCHYIOTb HYOTMPU OCHOBHMX (AKTOPM, WO 0BYMOB/IOIOTHL
W BiAXMNeHHA BifA 3aKkoHy KynoHa. Taka #oro «obmekeHicTb» mae 6yTu
0608B’A3KOBO  ycBiZoMmseHa 3a06yBayamu BMLLOI OCBiTM. 3anponoHOBaHI
aBTOPOM CTaTTi MPUKAAAM MOXKYTb ByTV BnpoBaaKeHi B yuboBuii npouec y
3aKknagi  BMWOI  OCBITM nig 4Yac nornnbaeHoro BMBYEHHA  3aKOHIB
o i o ; 5 o . €/IEKTPOCTaTUKM Ta J03BONATH CTyAeHTam disvKam chopmyBaTH yABNEHHSA NPO
. e . bi3NYHI HacnigKW [0 AKMX MOXKe NPUBOAUTU HEBUKOHAHHA OCHOBHOTO 3aKOHY
Puc. 6. 3anexHicTb BigHOCHOT NOXMGKM eNeKTpoCTaTUKM.  [Mofanblui  AOCAIAMKEHHA  MAAHYETbCA  MPUCBATUTH
£; Bip 6e3poamipHoi BiacTaHi v/c Ana BUCBITNIEHHIO MEX 3aCTOCYBAHHA IHLWMNX CTPUMKHEBUX MOAENbHUX 3aKOHIB Y
=10 [OJETZITTR
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ON THE APPLICABILITY LIMITS OF COULOMB’S LAW
Viadimir Ivchenko
Kherson State Maritime Academy, Ukraine

Abstract.

Formulation of the problem. In the study of Coulomb's law, the emphasis is usually made on its application in solving educational problems. At the
same time, the applicability limits of this law are almost not discussed, which leads to its excessive use and "absolutization". In this regard,
there is a necessity to identify and clarify the criteria for the application of such a law. In order to avoid "absolutization", it is also necessary
to select and consider with students qualitatively new effects that arise in case of violation of such conditions.

Materials and methods. Generalization and systematic analysis of literary primary sources on selected topics; the image method, system
approach, problem solving.

Results. Induction and polarization effects affect the distortion of the point charge field in different ways. In the first case, such distortion is
observed at small distances from it, and there may even be an effect of "interaction inversion". The effect of charge screening leads
to the disappearance of the point charge field at distances greater than the Debye radius. When a point charge moves, both the
"deformation" and the occurrence of the vortex component of the electric field and the occurrence of the magnetic field appear.

Conclusions. The following four conditions for the correct use of Coulomb's law are identified: 1) the charges can be approximately considered as
the point charges (the distance between the charged bodies should be much larger than their sizes) or should have a spherically
symmetrical distribution in space; 2) the charges should not "intersect" with each other; 3) charges should be located in a vacuum or
in any other boundless isotropic medium; 4) the charges should be fixed relative to the reference frame in which their interaction is
considered. The quantitative and qualitative analysis of the influence of deviations from the given conditions considered in this work
should help readers to investigate the limits of applicability of Coulomb's model law.

Key words: university physics education, Coulomb's law, applicability limits.
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NPUHLUMNKU, METOAM | NIAXOAM A0 $OPMYBAHHA XMAPO OPIEHTOBAHWUX CUCTEM BIAKPUTOI HAYKU
Y NPOLLECI HABYAHHSA | NPO®ECIMHOMO PO3BUTKY BYUTENIB

AHOTALIA

PopmyntosaHHA npobaemu. [Tpoyec HaBYAHHA Ma NPOGeciliHo2o PO38UMKY 84UMENIB MOXHA MOKPAWUMU 30 A0MNOMO20t0 8iOKPUMOI HaYKU,
8UKOpUCmMosyo4U 8i0meoprosaHi, Npo3opi ma epekmusHi iHcmpymeHmu, wo o6’eOHaromMe O0CAIOHEHHA Mma yrnpasaiHHA
oceimHim npouyecom. Tomy iHmezpayis 8i0KpuMOIi HayKu y nedazoaiyHi cucmemu nompibHa 3apa3s AK HiKoAU.

Mamepianu i memodu. BukopucmaHri eMmnipuyHi (cnocmepexeHHa ma nopieHAHHA iCHYHYUX MPpUHYUNie, Memodis i nioxodie 00 popmyeaHHsA
XMapo opiEHMOBAHUX CUCMeM) Memoou Ma 3a02a71bHOHAYKO8I (enemeHmapHo-meopemuyHuUll aHani3 i CUHMes, ekcmpanonayis,
0edyKyia). Takoxc 6ysa10 BUKOPUCMAHO cUCMEMHO-CMpPYKmMypHuUl memodosoaiyHul nioxio.

Pesynasmamu. Cucmemamu3auis ma y3a2anbHeHHsA npuHyunis, memodie ma nioxodie 00 (hopMyB8aHHA XMAPO OPIEHMOBAHUX cucmem
BU3HAYEHUX 8 Mpausx Haykosuie npuseesna 00 obrpyHMyeaHHA npuHyunie, memodie ma nioxodie 00 ¢opmy8aHHA XMapo
opieHmo8saHux cucmem 8i0Kpumoi Hayku. Hoei npuHyunu 8idkpumocmi 8 Hayui — npo3opicme, ocmynHicme, asmopu3auyis ma
y4acme HayKoB8UX CrliflbHOM — (hopMyrtomes ycmasieHy 8iokpumicms y cepepi nedazoziku.

BucHoBKuU. AHani3youu 00CNiOMEHHA YKPAiHCbKUX ma 3apybixcHux 00CniOHUKi8 8UABUAOCE, WO MPUHYUNU, memoou ma nioxodu 0o
opMyB8aHHA XMapPO OPIEHMOBAHUX cucmem 8iOKpUmMoi HayKu exce susHa4eHi. OOHAK, POPMYBAHHA XMAPO OPIEHMOBAHUX
cucmem BiOKpUMOI HAyKu micmumeo C80t0 crieyuqiky, Wo mMoas2ae 8 cymHocmi 8i0KpUMOIi HAayKu ma npakmuyHoMmy
BUKOPUCMAHHI ii mpuHyunis.

K/IKDYOBI CJ/IOBA: xmapo opieHmosaHi cucmemu, 8iOKpuma Hayka, npogeciliHuli po3sumoK gyumesiie, XMapo OpPiEHMOBAHI cucmemu
8i0KPUMOI HaYKU, hOpMYBAHHA XMAPO OPIEHMOBAHUX CUCMEM.

BCTYN

MocraHoBKa npo6aemu. MpUHUMNK BiKPUTOT HAYKM LONOMOXKYTb €ePEKTUBHO NOL0MNATU PO3PUB MiXK JOCNIAHMKAMM Ta
BuMTeNAMM. OAHaAK XMapo OpPIEHTOBaHI CepBiCM BiAKPUTOI HayKM We He HAabyan LWMPOKOro BMKOPMCTAHHA Yy HABYaHHI Ta
npodecinHomy po3BUTKY BYUMTENIB. B OCHOBI pO3yMiHHA BIAKPWUTOI HAYKM 3aKNa4EHO KOHUENL,iO TOTO, L0 AOCNIAKEHHA NOBUHHO
6yTV BiATBOPIOBAHMM i NPO30PUM, KPiM TOTO BOHO MA€ JOBIOCTPOKOBY LLiHHICTb 3aBAAKN epeKTUBHOMY 3b6epekeHHIo Ta 0OMiHy
OaHUMU. BUKOPUCTAHHA NPUHLMNIB BiAKPUTOT HAYKM MOXKe BYT KOPUCHUM A1A HaBYaHHA Ta NpodeciiHoro po3BUTKY BUMTENIB,
OnA GOPMYBAHHA XMapO OPIEHTOBAHUX CUCTEM BiAKPUTOI HayKu. EQeKTUBHE CMPUMHATTA NPUHLMNIB BiAKPUTOI HAyKK Yepes
yNpaBAiHHA AaHUMU, BiATBOPIOBAHI AOCNIAMKEHHA Ta 3ay4YEHHA 3aLLiKaBNEHUX CTOPIH 40 MYNbTUMEAINHUX A0AATKIB, MOXKANBO
NOKPaLWMTb MpoLec HaBYyaHHA BuMTeniB. OAHaK iCHYIOTb TEXHiYHi, COLOKY/NbTYPHi Ta iHCTUTYLUiMHI nNpobiemn CnpuiiHATTA
BiZIKPUTOI HAYKM, BK/IHOYAKOUM NPAKTMYHI NigX0AW ANA NOAO0NAAHHA LMX NepeLwlKoa,y Nporpamax nigroToBKM Ta Kypcis NiABULLEHHSA
KBanidikaLii BunTeNis.

YyacTb BUMTENIB Ta YYHIB B NPOLECi HAYKOBUX AOCNIAMKEHD € BaXKIMBUM €N1€MEHTOM Y BCTaHOBNEHHI HOBUX 3B’A3KIB MiX
HayKOlo Ta NeAaroriyHMMu npavisHMKamn. ToMy, BaXKN1MBUM € BNPOBAAXKEHHSA BiAKPUTOI HAYKK, LLLO MOXKe CNPUATK iHHOBaLiaM 3
ypaxyBaHHAM noTpeb neparoris, BECTM A0 B3aEMHOIO HaBYaHHA Ta PO3BMBATU HAYKOBY Ky/bTYpYy B YCbOMY CYCNiNbCTBI B LiOMYy.
30Kpema, BNpOBaKEHHA XMapO OPIEHTOBAHMUX CUCTEM BiAKPUTOT HAYKM Y NPOLLEC HAaBYaHHSA i NpodeciiHOro po3BUTKY BUMTENIB
npusseae A0 NiABULLEHHA PIBHA OpraHisauii AMCTaHLiMHOIo Ta 3MillaHOro HaBYaHHA B 3aK/jafax 3ara/sibHoi cepefHbOi OCBITU
(33C0).

© M.B. Map’eHkKo, 2021.
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AHani3 aktyanbHux gocnigxeHb. B. 10. bukos ta M. M. lUnwkiHa B cBoEMy AochigxeHHi (BukoB&LUuwkKiHa, 2016)
06rpyHTYBanu ABi Kateropii NPUHLMAIB, 3riAHO AKMX BiAOYBAETbCA POPMYBaHHA XMApPO OPIEHTOBAHOIO CEPEeAOBULLA: NPUHLMNK
BiAKPUTOI OCBITM Ta cneundiyHi NPUHUMNKN (XapaKTepHi BUKAOYHO ONA XMapO OPIEHTOBaHMX cepefoBuly). Xoua, B JaHOMY
LOCNiAKeHHi nocTae npobaema o6rpyHTYBaHHA MPUHLMNIB A0 GOPMYBAHHSA XMapPO OPIEHTOBAHUX CUCTEM BiAKPUTOI HAYKK, O4HAK
pe3ynbTaTu yKpaiHCbKMX HayKkosuis B. 0. Bukosa Ta M. M. WunwkKiHoi (BukoB&LumwwiKiHa, 2016) MoXHa B3aTM 3a ocHOBY. lNpu
LbOMY, YaCTMHA NPUHLUMMIB TPAHCPOPMYETLCA B MPUHLMMM BIAKPUTOI HAyKKM, @ YacTMHA 3annwmTbea 6e3 3miH (cneumdiyHi
NpUHUMNK).

Y npaui C. T. /iutenHoBOI (/IuTBnHoBa, 2014) po3raaHyTi Nigxoam, Ha AKMX BaA3yeTbCA PO3BUTOK XMapo OPIEHTOBAHOroO
HaBYa/NbHOrO cepefoBuWA (AK Knacu): 3arasbHOHAyKoBi Ta cneumdiyHi. AK y3aralbHEHHA NPOBEAEHOro AOCANIAKEHHR
C.T./InTBMHOBA BM3HAYa€E aBTOPCbKI NPUHLMMIM NOOYAOBU XMapo OPIEHTOBAHOrO HAaBYa/IbHOrO CepefoBMLLA Ta PO3KPUBAE iX
3micT (/lIutBuHoBa, 2014). Y 3micti npuHumnis npegcrasneHmx C.I.JIMTBMHOBOK Ta NPUHUMNIB XapaKTEPHUX A8 XMapo
opieHTOBaHMX cepeaosuwy, B. HO. Bukosa Ta M. M. lWnwkiHoi (Bukos&LUnwkiHa, 2016) npocniakoByoTbCA NeBHi aHanorii. Aan
[aHoi pob0TM BaXK/IMBO BUOKPEMMUTM HaMBINbLL CNiNbHI NPUHUMNK Y NPaLAX HAayKOBLIB Ta B3ATKM IX 32 OCHOBY. 3 AOC/IAMKEHHA
C.T. JIMTBMHOBOT CTA€ 3pO3YyMINUM TOIM GaKT, WO AOCAILHNLA NOB'A3YE METOAOOMYHI NigXoAN Ta NPUHLMNN PO3BUTKY XMapo
OPiEHTOBAHOrO HAaBYa/IbHOFO CEPEAOBULLA 3 OCHOBHUMM eTanammn PO3BUTKY TEOPiit: Teopis PO3BUTKY HaBYAHHSA, TEOPIA PO3BUTKY
0COBMCTOCTI, TEOPIA PO3BUTKY HABYA/IbHOIO CEPEAOBULLA TA TEOPIA PO3BUTKY XMapHMX obumcaeHb (/inteuHosa, 2014).

MeToamn popmMyBaHHA XMapo OpPiEHTOBaHUX cucTem posrasHyna O. [. KopoTyH y cBoemy pocniaxeHHi (KopoTyH, 2018).
LLlonpasaa, AoCNigHNLA iX HAa3MBAE XapaKTEPUCTUKAMM, 3TiAHO AKUX CAig, NPpoBOAUTM GOPMYBaHHA Ta BUKOPUCTaHHA XMapo
OpieHTOBaHMX cuctem. OfHaK, BM3HAYEHi XapaKTepUCTUKM € MEBHMMM cnocobamu uinecnpsamoBaHOro GOpMyBaHHA XMapo
OpiEHTOBAHOI cUCTEMM.

A. M. Ctptok Ta M. B. PaccosuubKa B cBOili npaui (CTptok&Paccosuupka, 2014) aHanisyoTb NiaXxoaM A0 BUKOPUCTAHHSA
XMapo OpieHTOBaHWX 3acobiB HABYAHHA Ta CMMPAOYUCh HA NPOBEAEHMIA aHaNi3 ONUCYIOTb CTPYKTYPY XMapo OpieHTOBaHWX 3acobis
HaBYaHHA B OCBITHbOMY cepeaoBuLli 3BO. CepBicHi Moaeni xmapo OpiEHTOBAHMX cMCTEM ByaM NOKNAAEHI B OCHOBY PO3IAHYTUX
niaxoais (Ctptok&Paccosuubka, 2014).

Y pobori O. I'. ThasyHosoi Ta M. M. WnwkiHoi (Glazunova&Shyshkina, 2018) BusHaueHo NpUHUMNM GOPMYBaHHA XMapo
OpIEHTOBAHOrO HaB4Ya/IbHO-HAYKOBOro CepefoBMLLA, 30KPEMa: NMPUHUMNM BiAKPUTOI OCBITU, NPUHUMNM BiAKPUTOI HAyKM Ta
cneumdiyHi NPUHLMNKU (XapaKTepHi ANS XMapo OpieHTOBaHWX cucTem). [JaHi NPUHLMNM ONMCaHO Ta MpPOaHasi3oBaHO X
cniBBigHOWEHHA. B pamkax AAaHOrO OOCNIAKEHHA BaXKAMBMM € CNiBBIAHOLWEHHA MPUHUMNIB BiAKPUTOI HayKM Ta NpuHUMNIB
XapaKTepHUX A8 XMapO OPiEHTOBAHUX CUCTEM.

Y xoai pocniaxkeHHA Haykosui R. Vicente-Saez, R. Gustafsson Ta L. Van den Brande (Vicente-Saez, Gustafsson&Van den
Brande, 2020) BuABMAK, WO BIAKPUTICTb Y HayLi € 6BaraTOBMMIpPHOI 3MiIHHOO, KA BapIlOETLCA WOAO0 YOTUPLOX BUMIpiB abo
NPVHLMNIB: NPO30PICTb HAYKOBUX pe3ynbTaTiB, AOCTYNHICTb HAYKOBMX pe3ynbTaTiB, 36eperkeHHA aBTOPCbKMUX NpaB Ta y4acTb Y
HayKoBOMY J0CAiAXeHHi. KoXeH i3 npuHLUMNiB BiAKPUTOCTI B HayLi BiAMNOBIAAE HA OKpPeMe MUTAaHHA CTOCOBHO BiAKPUTOI HayKu.
HapelLwuTi, Ba’KNMBO 3a3HaunTH, Wo byab-aKa BiAKPWUTA HAyKOBa NPaKTUKa OXOMNJOE YOTUPU NMPUHLMMM | 3MIHIOETbCA 3a/1EXKHO Bif,
piBHA BigkpuTocTi. LLi npuHumnu ByayTe noknageHi B OCHOBY Nig, Yyac GopmMyBaHHA XMapO OPiEHTOBAHWUX CUCTEM BiAKPUTOI HAyKu
y npoueci HaBYaHHA i NpodeciiHOro Po3BUTKY BUMTENIB.

AHani3ytoun OCTaHHI JOoCNiAKeHHA Ta nybaikauii MoXHa 3p06UTM BMCHOBOK, WO MPUHLMNKW, MEeToAM i nmigxoan Ao
bopmyBaHHA XMapo OPIEHTOBAHUX CUCTEM BiKPUTOT HayKM NOTPEOYIOTb OKPEMOTO AOCNIAKEHHA Ta BUSHAYEHHSA. HafBHiI HAayKOBI
HanpaLoBaHHA € NLWe AOTUYHMMM A0 AaHOi NpobaemaTuku. OKpemi HayKoBI 3406yTKM MOXKHa B3ATU AK OCHOBY A1A NOAANbLINX
HAYKOBUX OOCNIOXKEHD.

Mera crarTi. O6rpyHTYBaTU NPUHLMNKU, MeTOAM i NiAXoAM A0 GOPMYBAHHA XMapo OPIEHTOBAHMX CUCTEM BiAKPUTOT HayKM
y npoueci HaB4aHHA i NpodeciiHOro Po3BUTKY BUMUTENIB.

METOAWN AOCNIOMEHHA

B npoueci focniaxKeHHs byau BUKOPUCTaHI TaKi MeToam: emnipuyHi (cnoctepekeHHs Ta NOPIBHAHHSA iCHYOUMX MPUHLMNIB,
MeTOoAiB i NiaxoaiB 0 GOPMYBaHHA XMApPO OPIEHTOBAHUX CUCTEM); 3arasibHOHAYKOBI (e/1eMeHTapHO-TEOPETUYHWNI aHaNi3 | CUHTES,
eKcTpanonauin, aeaykuia). Takoxk 6yno BUKOPUCTAHO HACTYNHI METOAONONIYHI NiAXOAM: CUCTEMHO-CTPYKTYPHUIA Niaxig,

B crtaTTi npeacTaBneHi pesynbtatM apyroro etany (JOCNigHWUbBKUI) BMKOHAHHA NPOEKTY HauioHanbHoro ¢oHay
[OCNiaXKeHb YKpaiHM «XMapo OpIiEHTOBAHi CUCTEMM BIGKPUTOI HAyKM Yy HaBYaHHI i npodeciiHoMy pO3BUTKY BYMTENiB»
(2020.02/0310) KoHKypcy «MiaTpMMKa AoCniaKeHb NPOBIAHMX Ta MOOAMX BUeHMX» 3a 2020 p. ABTOp CTaTTi € Bi4NOBIAAAbHUM
BMKOHaBLLEM aHOTO NMPOEKTY.

PE3Y/IbTATU AOCNIAXKEHHA

[na Toro, wob obrpyHTYBaTM NPUHLMMIM GOPMYBAHHA XMApPO OPIEHTOBAHMX CUCTEM BiSKPMTOT HAayKWM Y MPOLLECi HaBYaHHA
i npodeciiHOro po3BUTKY BUMTENIB B NEPLLY Yepry CAig PO3rAAHYTU 3aranbHi NPUHUMNK BIGKPUTOI HayKMU.

3rigHo (Beck et al, 2020) TepmiH «BiAKPUTICTb» B AAHOMY KOHTEKCTI 03HAYaE, WO ByAb-XTO MOXKEe BiIbHO OTpMMyBaTH
[0CTYN, BUKOPUCTOBYBATH, 3MiHIOBATU Ta AiNMTUCA 3 ByAb-AKOIO MeTo AaHMMW. ToAi TPAKTYyHOUM TEPMIH «BiAKPWUTa HayKa»
PO3YMIEMO «BMKOHAHHA AOCAIAMKEHb TaKMM YMHOM, WO6 iHWI AOCAIAHUKM (BUKAaAAYi, BUMTENi) MOrAK chiBnpaLtoBaTM OAMH 3
OAHUM Ta POBUTHM CBill BHECOK, A€ AaHi A0CioKeHb, 1abopaTopHi BUCHOBKM Ta iHLWI JOCNIAHWLBKI NPOLLeCH € Y BiIbHOMY 4,0CTYNi,
LU0 LONOMOXKe NOBTOPHO BUKOPUCTOBYBATH, NEPEPO3NOAINATY Ta BiATBOPIOBATU AOCNIAKEHHA Ta MOr0 OCHOBHI AaHi Ta meToan»
(Beck et al, 2020).

B «JopOXHilt KapTi BiAKpMTOI Hayku LIBER» (Ayris et al, 2018) ocHOBHMMYM NpUHUMNAMM BiAKPUTOI HayKM, BBAXKAETbCA
BiZAKPUTICTb, MPO30PICTb Ta NiA3BITHICTb Y BCiX acneKTax AO0CNigKEHb.

BigKpuTa HayKa 03Ha4a€ KapAuHanbHy 3MiHy npouecis TpaHchopmaLii npupoam, HayKM Ta iIHHOBALLIM WAAXOM iHTerpawii
IKT y npouec gocniaseHb Ta po3BUTKY |HTEPHET-KYNbTYpU BigKpUTOCTI Ta 06MiHy (Glazunova&Shyshkina, 2018). BiH € 6inbLu
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BiAKPUTUM, BinbL rNo6aNbHUM i 3aranbHUM, HiNbLL KPEATUBHUM | HABAMMKEHUM [0 CYCNiNbCTBA. BiH CMMpPAETbCA Ha BUKOPUCTAHHA
€/1eKTPOHHOT iHPaCTPYKTYpK, TO6TO HA NOCAYrU, 3aCHOBaHI Ha IKT, Ta 3acobu gna 06pobKM AaHWUX Ta AOCNIAKEHD Y BipTyasbHUX
Ta cninbHMx cepegosuwax. Tomy O.Tl.TnasyHoBa Ta M. M. LUMwKiHa OKpecaoTb HACTyNHi MPUHUMMOWU BiSKPUTOI HayKu
(Glazunova&Shyshkina, 2018): NPMHLMN TEXHONOFYHOTO PO3BUTKY, NMPUHLMN BiAKPUTOrO AOCTYNY A0 Pe3ybTaTiB AOCNiAXKEHb Ta
npouecis, NPUHLMN JOCAIAHMLBKOI cniBnpaLi, Wwo nepeabayae BUKOPUCTAHHA NaaTGopm Ta iHPPACTPYKTYp, NPUHLMM B3AaEMOAIT
3 CYCMiNbCTBOM, MPUHLMM iIHHOBAL,MHOIO XapaKTepy BiAKPUTOI HayKMU.

B npaui (Beck et al, 2020) 3a3HayeHO, WO A0 NPUHLMMNIB BigKPUTOI HayKW BiZHOCATb: BiATBOPIOBAHICTb; NPO30pPICTb
eKCneprMMeHTaNbHUX METOAiB, CocTEpPEeXeHb Ta 360py AaHWUX; AOCTYMHICTb Ta NOBTOPHE BUKOPUCTAHHA HAYKOBUX AaHUX; JOCTYN
rPOMaACbKOCTI Ta MPO30pPiCTb HayKoBOI POBOTM CMiNKYBaHHA; BUKOPUCTAHHA BebB-iHCTPYMEHTIB A4 MNOJErweHHA HayKoBoi
cniBnpay,i Ta BiATBOPHOBAHOCTI.

Haykosui R. Vicente-Saez, R. Gustafsson Ta L.Van den Brande (Vicente-Saez, Gustafsson&Van den Brande, 2020)
CNPOEKTYBANN KOHUENTYaNbHY MOZAENb YMNPaBiHHA BiAKPUTO HAyKOK Ta iHHOBALiAMM B yHiBepcuteTax y uudposomy
cepefosuLli. Moaenb BUAINAE HOTUPW KAKOYOBI NPUHLMMM BIAKPUTOT HayKU B enoxy LMbpPOoBUX TEXHOOTIN, Ha AKUX BasyeTbcs
poboTa HayKOBO-AOCAIAHMX FPyN B YHIBEPCUTETAX: NPO30PICTb Ta AOCTYMHICTb HAYKOBMX pe3y/bTaTiB, aBTOPM3aLLia Ta yyacTb Y
HayKoBoMy BUPO6GHMUTBI. LLi NpMHUMNK neXKaTb B OCHOBI BiKPUTOro 06MiHy aHUMU.

Tomy 3rigHO NpoBeAEHNX JOCNIAXKEHDb, NPUHLMNN GOPMYBAHHA XMApPO OPIEHTOBAHUX CUCTEM BiIZKPUTOI HayKK y npoueci
HaBYaHHA i NpodeciMHOro Po3BUTKY BUMTENIB ByAyTb PO3MNOAiNEHi AK: NPUHLMNM BIGKPUTOI HAYKM Ta 3arasibHi NPUHLMNWU, LLO
CTOCYIOTbCA YCiX XMapO OPIEHTOBAHMX CUCTEM.

[lo npuHUMNiB BiAKPUTOI HAyKM BigHECemMo:

— NPUHUMN BiAKPUTOCTI (BiAKPUTI HAYKOBI AaHi, BIiGKPUTUIA AOCTYN 40 HAYKOBUX AOCNIAMKEHD Ta IX pe3ynbTaTis);

— NPUMHLMN NPO30POCTi (CNOCOBU Ta METOAM BUKOPUCTAHI B MEXKax MEBHOrO AOCNIAKEHHSA MatoTb 6yTM Npo3opumK Ta
3PO3YMINNMM, MPO30PUMM NPOBEAEHI BCi EKCNEPUMEHTaIbHI AOCNiIAMKEHHA Ta 3ibpaHi gaHi);

— NPUHLMN AOCTYNHOCTI (BCi NPOMIXKHI AaHi, HayKOBI 34,06yTKM MatoTb ByTW AOCTYNMHUMU A8 NOAA/bLIOTO BUKOPUCTAHHA
iHWWMMM HayKOBLAMM, BUKNAZAYaMKU, BUMTENAMM);

— NPUHLMN cniBNpaLi 3 HAYyKOBMMM TOBapMUCTBaMM (BUKOPUCTAHHA CRiNbHUX NAATGOPM UM XMAPHOTO iHCTPYMeHTapito ana
OOCATHEHHA CNiNAbHUX Linen, 0bMiHy L0CBIAOM MiX Pi3HUMM rpynamu cycninbCTea).

AHanisytoun pocnigxkeHHs (Bukos&LUunwkiHa, 2016) Ta (Glazunova&Shyshkina, 2018) po 3aranbHWX NPUHLMNIB
$GOpMyBaHHA XMapo OPIEHTOBaHUX CUCTEM BigHECEMO:

— NPUHUMN BapiaTUBHOCTI (HaABHICTb Pi3HOMAHITHOrO iHCTPYMEHTapIlo, WO 3a40BiNbHUTL NOTPEOU Pi3HMX CRifbHOT
KOPMCTYBaYiB 3 Pi3HUM pPiBHEM 3HaHb);

— NpUHUMN  iHAMBIAyani3auii (3abe3neyeHHA OCOBUCTICHO-OPIEHTOBAHOrO Migxody, HanalwTyBaHHA iHTepdency
KOpMCTyBaya B 3a/1€XKHOCTI Bif, MOCTaBNEHUX 3a4au);

— NPUHUMN iHTEPAKTUBHOCTI (3abe3neyeHHA 3BOPOTHOrO 3B’A3KY Ta MPUCTOCYBAHHA L0 MPUCTPOIB KOPUCTYBaya);

— NPUHUMN HagiAHoCTI (3abe3neyeHHA TPUBANOro Ta CTabiNbHOro NOCTaYaHHA pecypciB y BignosigHOCTI A0 3anuTiB
KopwucTyBauiB);

— NPUHLMN iHTerpaLii (Xmapo opieHTOBaHI cepBaicK, L0 BK/IOYEHI 4,0 XMaAPO OPIEHTOBAHOI CUCTEMM IHTETPYHOTBLCA 3 iHWIMM
iHCTPYMeHTapiem, HafABHICTb MOAANbLLUOT IHTErpaL,ii CTOPOHHIX cepaiciB UM cuctem).

Bpaxosytoun gocsig, C. I. iutBMHoBoi (/InTBuHoBa, 2014) Ta cneundiky XMapo OPIEHTOBAHUX CUCTEM BIAKPUTOI HayKu
dopmyBaHHA NoAiIBHUX cUCTEM BiLOYBaTUMETLCA 3riAHO HACTYMHUX NigXoAis (BUKNOYHO cneundiyHi nigxoam):

—yYacoBwuit niaxig (nepeabayae NPOrHo3yBaHHA Pe3yAbTaTiB HaBYaHHA Ta NPodecitHOro Po3BUTKY BYMTENIB);

— iHTerpauinHuin niaxig (MeToaMYyHO BMBaXKEHE BUKOPUCTAHHA TPAAULIAHUX METOAiB | pOopM HaBYaAHHA 3 KOMMN IOTEPHO
OPIEHTOBAHMMM, BUKOPUCTAHHA pe3y/bTaTiB HAYKOBUX AOCAIAKEHD B HABYAIbHUX LinAx);

— NPOEKTYBaNbHUI NiaxXia (NPOrHO3yBaHHA AiM Ta OpraHisauitlo HaBYa/IbHOrO MPOLECY B MeXaxX XMapo OPIEHTOBAHOT
cucTemu);

— HAayKOBUI Niaxia (BUKOPUCTaHHA pe3yabTaTiB HAYKOBMX MPOEKTIB Ta B3aEMO3B'A30K 3i CNiJIbHOTaMM HayKOBLLiB NpU3Bese
0,0 WMPLIOTO BUKOPUCTAHHA aKaAeMiYHOro HaBYaHHA);

— 0CcOBUCTICHO-OPiEHTOBAH KA Niaxig, (BpaxyBaHHA iHAMBIAYaNbHMX 0COBANBOCTEN YCiX YH4AaCHUKIB HaBYaIbHOTO NpoLecy).

Busuatoun aocsig O. 1. KopoTyH (KopoTyH, 2018) okpeciMmo Taki metoam 4na GopmMmyBaHHA XMapo OPIEHTOBAHUX CUCTEM
BiAKPUTOI HAayKM y NPOLLECi HAaBYAHHSA | NPOdEeCciiHOro PO3BUTKY BUNTENIB:

— MeToA, ONTMMI3auii HaBYaHHA (A06ip MiHIManbHOro iHCTpymeHTapito, Wo 3abe3neynTb Po3B’A3aHHA MOCTaBAEHUX
3a4au);

— METO/, BUKOPUCTAHHA aBTOPCbKUX PO3PODHOK (HaBYanbHOro maTepiany, A06ip pisHOpiBHEBUX 3aBAAHb);

— MeToA, CaMOOLLiHIOBAHHSA (Y4aCHUKM HaBYaIbHOTO MPOLLECY OLiHIOIOTb BUKOHAHHSA POBiT 04MH 04HOrO);

— MeTo4, rpynoBux AochigxeHb (i3 3any4eHHAM CMiNbHOTM HAyKOBLIB Ta iX pe3ynbTaTiB AOC/AiAKeHb B paMKax
HaBYa/NbHOIO Npotecy);

— MeTO/, 3MiLLaHOTO HaBYaHHA (MOEAHAHHA Ta KOMBiHYBAHHA Pi3HUX GOPM OpraHisaL,ii HaB4aNbHOrO Npouecy).

BUCHOBKUM TA NEPCNEKTUBU NOAANBLUOIO AOCNIAKEHHA

baraTo BiAKPUTUX HAayKOBUX IHCTPYMEHTIB MOXKYTb MOKPALLMTL B3AaEMO3B A3KM MiXK AOCNIAHUKAMMU Ta BYUUTENAMM, WOO
BMKPUTM BCi aCNeKkTVM [OCNIAHWLBKOrO Npouecy Ta MONErwuTM BNPOBAAKEHHA MPAKTUYHUX PO3pobOK B ranysi oceiTM Ta
neparoriki. CniBnpaua, MOX/MBO Npussese 40 TOro, WO HOBWIM NPOrpamHuii NPOAYKT CTBOPIOBAaTUMETLCA LWIAAXOM OBMiHY
ineamu, wob 36anaHcyBaTM NOTPebU PI3HMX CEKTOPIB Ta YCTaHOB (HaBYa/lbHMX Ta HayKoBuWX). MOCTynoBe BAOCKOHANEHHS
iCHYlOUMX METOAMK Ta MEeTOAMYHMX CUCTeM Npu3Bede A0 AKICHOT 3MiHM HaBYa/NbHOro Mpouecy Ta NPodeciiHOro Po3BUTKY
BUMTENIB, WO B CBOK Yepry MOALEPHI3yE B LUKINbHIN NpakTUui 3acobu Ta meToau. [na BAOCKOHANEHHA Ta CTaHZapTM3auii
neparoriyHMX Hayk NoTpibHi cMcTeMaTMYHI Nigxoam A0 AOKYMEHTYBaHHA, KaTanorisauii Ta 06miHy iHbopmauieto. Hosi niaxoam
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TaKOXK 3asiexKaTb Bif, iCHYOUMX OOBIAKOBMX BibNiOTEK Ta XMapHUX cepBiciB BiAKpWUTOI HayKu. LlinicHicTb gosigkoBux 6ibnioTek
3HAYHOK MiPOIO 3aNEXKUTb Bifg, AKOCTI MeTafaHWX Ta AOKYMeHTaL,i A1A HagaHWX 3paskiB. TOMy cilig, BUKOPMCTOBYBATU MPUHLMNN
BiAKPUTOI HayKku ans 3abe3neyeHHs Toro, Wwob HOBI MeToaM BNPOBAZKYBAUCH HA YCiX NaHKAX OCBITU.

XMapo OpiEHTOBaHI cMCTEMM BiAKPUTOI HAyKM CNUPAOTbCA HA BiAKPUTI HAYKOBI pe3ynbTaTu A/1A CTBOPEHHA iHHOBALM Y
cdhepi neaarorikn. BigKpuTa iHHOBaLiMHa NPaKTUKa, WO 6a3yeTbcA Ha BUKOPUCTAHHI BiAKPUTUX HAyKOBMX pe3ynbTaTiB AnA
BMNPOBagKeHHA iHHOBALiM y cdepi OCBITM 32 MeXKamMu 3aKNaaiB 0CBITU. BUKOPUCTAHHA NPUHUMNIB BIKPUTOI HAayKK — Lie BENKUI
noTeHLian gnA NPUCKOPEHHSA AK BHYTPILWHbO aKageMiYHUX, TaK i 30BHILLHIX CyCnifIbHWUX NPOLLeciB HABYaHHA Ta CTBOPEHHA HOBUX
3HaHb, NPULLBUALLIEHHA AOCNIAHULBKUX Ta iIHHOBALLIMHUX NPOLECIB A1A NOLUYKY PilleHb A0 AOCATHEHHSA L€l CTafIoro po3BUTKY
Ta ro/I0BHUX BUK/IMKIB CYCMiZIbCTBA, @ TAKOX BAOCKOHANEHHA NPOLECY HaBYaHHA | NpodeciiHOro po3BUTKY BUUTENIB.

AHani3youn JOCNiAKEeHHA YKPATHCbKMX Ta 3apybiXkHUX AOCNIAHMKIB BUABMAOCD, WO NPUHLMMAK, METOAM Ta Nigxoam Ao
bopmyBaHHA XMapo OPIEHTOBAHUX CUCTEM BiAKPUTOT HAyKM B¥Ke BM3HauyeHi. OgHaK, GOpMyBaHHA XMapo OPIEHTOBAHUX CUCTEM
BiAKPUTOI HayKM MiCTUTb cBOO cneumdiKy, Lo NONATAE B CYTHOCTI BIAKPUTOI HAYKM Ta NPAKTUYHOMY BUKOPWUCTAHHI il NpuHUMNIiB
(NpUHUMN BIgKPUTOCTI, NPUHLMM NPO30POCTI, MPUHLMM JOCTYMHOCTI, TPUHLMN CMiBNPALL 3 HAYKOBMMM TOBAPUCTBAMM).

Byno BM3Ha4yeHO 3arasbHi NPUHUMNU GOPMYBAHHA XMApPO OPIEHTOBAHWUX CUCTEM: MPUHLMN BapiaTMBHOCTI, NPUHLMN
iHaMBigyanizaLii, NPUHUMN IHTEPaAKTUBHOCTI, NPUHLUMN HALINHOCTI, NPUHLMN iHTerpau;i.

O6rpyHTOBaHO cneundiyHi nigxogm oo GOpPMyBaHHA XMApO OPIEHTOBAHMX CUCTEM BiAKPUTOI HayKM: YacoBWMW Niaxig,
iHTerpauiHMi niaxia, NPOEKTYBabHUI NiaXia, HayKOBWUI Nigxin, 0ocobucTicHo-opieHTOBaHMI Niaxisa.

YTO4YHeHo meToau Ana GopmyBaHHA XMapPO OPIEHTOBAHMX CUCTEM BIAKPWUTOI HAyKM y NpoLeci HaBYaHHA i npodeciitHoro
PO3BUTKY BUUTENIB: METOA ONTUMI3aLLii HABYAHHSA, METOA, BUKOPUCTAaHHA aBTOPCbKMUX PO3POBOK, METOA, CAMOOLLIHIOBAaHHA, METOS,
rpynoBux AOCAiAXKEHD, METOA, 3MiLIAQHOTO HaBYaHHA.
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THE PRINCIPLES, METHODS AND APPROACHES TO THE FORMATION OF CLOUD-BASED SYSTEMS OF OPEN SCIENCE
IN THE PROCESS OF TEACHING AND PROFESSIONAL DEVELOPMENT OF TEACHERS
Maiia Marienko
Institute of Information Technologies and Learning Tools of NAES of Ukraine, Ukraine

Abstract. The article identifies the principles, methods and approaches to the formation of cloud-based systems of open science, in particular in
the process of teaching and professional development of teachers. The principles of formation of cloud-oriented systems of open
science are classified as the principles of open science and general principles that are put forward to the formation of cloud-oriented
systems. Documenting and archiving the data used to create cloud-based systems also ensures that other researchers (teachers,
lecturers) will be able to discover new patterns, principles and methods.

Formulation of the problem. The teaching and professional development of teachers can be improved through open science, using reproducible,
transparent and effective tools that combine research and management of the learning process. Therefore, the integration of open
science into pedagogical systems is needed now more than ever.

Materials and methods. Empirical (observation and comparison of existing principles, methods and approaches to the formation of cloud-oriented
systems) methods and general scientific (elementary-theoretical analysis and synthesis, extrapolation, deduction) are used. The
following methodological approaches were also used: system-structural approach.

Results. Systematization and generalization of principles, methods and approaches to the formation of cloud-oriented systems defined in the
works of scientists has led to the substantiation of principles, methods and approaches to the formation of cloud-oriented systems
of open science. New principles of openness in science - transparency, accessibility, authorization and participation of scientific
communities - form an established openness in the field of pedagogy.

Conclusions. Analyzing the research of Ukrainian and foreign researchers, it turned out that the principles, methods and approaches to the
formation of cloud-based systems of open science have already been defined. However, the formation of cloud-based systems of
open science has its own specifics, which lies in the essence of open science and the practical application of its principles.

Key words: cloud-oriented systems, open science, professional development of teachers, cloud-oriented systems of open science, formation of
cloud-oriented systems.
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ENIEMEHTM NIATOTOBKU MAMABYTHIX YYUTENIB IHOOPMATUKU [0 3ACTOCYBAHHA TEXHONOTIT ®OPMYBAHHA
COMPUTATIONAL THINKING

AHOTALIA

®opmysarHs Computational Thinking y 3006ysayie oceimu € 00HUM 3 OCHOBHUX 30800Hb Cy4aCcHO20 nedazoad. 3acmocy8aHHA mexHonoaii
¢popmysaHHa Computational Thinking y HaguyaHHi malibymHix y4umenis iHpopmamuKku 00380a4UMb HA NPAKMUUYi onaHysamu
daHy mexHonozito ma 8 malibymHili npogecilHili disnbHocmi enposadrysamu 8 oceimHili npoyec.

®PopmyntosaHHA npobaemu. Hasuuyku Computational Thinking ma Komn’tomepHoi epamomHocmi € He3amiHHUMU 045 6yOb-AKoi NOUHU
He3anexHo 8i0 cgpepu ii disnbHocmi. Po3ymiHHA cmydeHmamu npuHyunie ma nioxodie 0o gpopmysaHHa Computational Thinking,
a MaKkox nNpasusnbHo nidibpaHi popmu, memoou ma 3acobu Has4YaHHA 003807aMb nidzomysamu malibymHeo2o gaxieys 0o
8rnposadxeHHs mexHonozii popmysarHHa Computational Thinking y4Hie nid yac oceimHbL020 Mpouecy, 30Kpema Ha ypoKax
iHhopmamuku.

Mamepianu i memoodu. Mamepianom 00cnidxeHHA € npoyec nposedeHHs cepii mpeHiHeie «TexHonoeii popmysaHHa Computational
Thinking» 8 mexcax sugyeHHs OucyunniHu «MemoOuKka HABYAHHA iHhopMamuKu» 078 cmydeHmis, WO HAs4armecsa 3a
ocsimHbo-npogeciliHumu npoepamamu CepedHs ocgima (IHpopmamuka), CepedHa oceima (Mamemamuka. IHpopmamuka) ma
CepedHs oceima (®izuka. IHpopmamuka). ¥ docnidrceHHi sukopucmaHi maki Memoou AK aHani3 pe3ysnemamie 00cnioHceHs,
y30201bHeHHA 00c8idy 00CniOHUKIB, 0NUMYBAHHSA, GHKeMYyBAHHS, nedazociyHe crocmepexeHHs, cuHmes, iHOyKuis, 0edyKuis,
MamemMamuKo-cmamucmuy4Hi Memoou.

Pe3ynemamu. B cmammi oKpecsaeHo 3micm oCHOBHUX npuHyunie ma nidxodie 0o ¢opmysarHHa Computational Thinking. OnucaHo doceid
8rnposadxeHHs mexHonoaii popmyeaHHsa Computational Thinking 3a doromozoto sukopucmaHHsA Has4yasnbHoi 2pu MOON, wo
6yna po3pobreHa yHisepcumemom Leycmo (IcrnaHis) nid yac nposedeHHs Ha8YAAbHUX MpeHiHzie.

BUCHOBKU. Y3a20a71bHI0KYU pe3ysibmamu 00CAiOHeHHA MOXHA CMBepOXy8amu, Wjo 8UKOPUCMAHHA mexHosozii popmysarHa Computational
Thinking, 30kpema Has4yaneHoi epu MOON, y hopmami mpeHiHaie crpusomes opMyB8aHHIO 303HAYEHUX HABUYOK, MO3UMUBHO
8r1/UBaroMb Ha AMMOocpepy HaB4aHHA ma 2omyrome malibymHbeo2o nedazoza 0o npogeciliHoi dignbHocm.

K/TKOYOBI C/IOBA: Computational Thinking, memoduka HABYAHHA IHHOPMAMUKU, KOMM'tomepHe MUC/AEHHS, 064UCA08AIbHE MUCAEHHS,
Kommn’romayiliHe MucneHHsA, 84umens iHpopmamuku.

© M.O. MeagepgeBa, O.l. XmypKo, I.I. Kpnopyuko, M.C. KoeTaHtok, 2021.
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BCTYN

MNocrtaHoBKa npobnemu. BignosigHo [0 KoHuenuii po3BUTKY NpPUMPOAHMYO-MaTEMATUYHOI ocBiTM (STEM-ocBiTK)
OCHOBHWMM 33aBAAHHAMM €: POPMYBaAHHA HABMYOK PO3B’A3YBAHHA CKNAAHMX (KOMMAEKCHWX) NPaKTUYHUX NPOo6aeM, KPUTUYHOTO
MWCNEHHSA, KPeaTUBHMX AKOCTEN Ta KOTHITUBHOT THYYKOCTI, OpraHisaLiMHMX Ta KOMYHIKaWiMHUX 34i6HOCTeN, BMiHHA OLiHI0BaTK
npobaemu Ta NpuitmaTh pilleHHA, rOTOBHOCTI 40 CBiZoMOro BM6opy Ta OBO/MOAIHHA MaibyTHbol npodecieto, ¢iHaHCOBOI
rPAaMOTHOCTI, LiNiCHOrO HayKOBOrO CBIiTOMNAAY, LiHHICHMX OPIEHTMPIB, 3ara/JibHOKYAbTYPHOI, TEXHONOMYHOI, KOMYHIKaTUBHOI i
coLianbHOT KOMMETEHTHOCTEM Ta MaTEMATUYHOI | NPUPOAHMYOT rpamoTHOCTI (KoHuenuis po3BUTKY NPUPOAHUYO-MaTEMATUYHOIT
ocsitn (STEM-ocsitn), 2020).

HaByanbHi MeTOAMKM Ta HaBYa/ibHi MpoOrpamu nNpuMpoaHUYO-maTemaTMyHol ocsiT (STEM-ocBiTM) cnpamoBaHi Ha
33/10BOJIEHHA MOMNWUTY HA HAYKOEMHY OCBITY, GOPMYBaHHA aKTYaNbHUX Ha PUHKY MpaLi KOMNETEHTHOCTEN, @ Came: KOFHITUBHUX
HaBMYOK; HaBMYOK 06pobeHHsA iHDopMaLLi, iHTepnpeTau,ii Ta aHani3y AaHWX; iHKEHEePHOro MUCIEHHA; HAYKOBO-A0CAIHULBKUX
HABWYOK; aIFOPUTMIYHOTO MUCNEHHA Ta LMPPOBOT FPAaMOTHOCTI; KpeaTUBHUX AKOCTEN Ta IHHOBALLIMHOCTI; TEXHONOMYHUX HABUYOK;
HaBMYOK KomyHiKauii (Mpo cxBaneHHa Koduenuii, 2020). PO3BMTKY UMX KOMMNETEHTHOCTE Ma€e crnpuatv ¢GopmyBaHHA Yy
3006yBayviB ocBiTM HaBmyok Computational Thinking, a cdopmyBaTh Li HaBMYKM 3MOXKe BMCOKOKBanipikoBaHMI daxiBelb,
30KpemMa BuYnUTesb iHhopmaTuKKM. OTXKe, NiAroToBKa Takoro ¢axiBus Mae CTaTu B NPIOPUTETI OCBITHLOT AiANbHOCTI NegaroriyHoro
3aK/1agy BULLLOI OCBITH.

Ha cborogHi 3actocyBaHHA iHGOpMaLLiMHUX TEXHONOTIN, 30KpeMa KOMN'IoTePHOT TEXHIKM A03BONAE PO3B’'A3YBATH Be/MKe
KONO 3aBAaHb: Bif, NOOYTOBUX A0 HaACKNAAHUX obumcneHb. MNpu po3B’A3yBaHHI 33434 3a JOMNOMOrold KOMN'tOTepis iCTOTHO
3MIHIOETbCA KOHLLeNLiA camoi 3aaadi, agxe B ii po3s’A3yBaHHi b6epe yyacTb He Auwe CTYAEHT, a U NepcoHaNbHUIN Komn'toTep.
HoBuit cTunb mMUcneHHA nepepbayvae iCHYBaHHA ANrOPUTMIYHOTO BMKOHaBLA HA BCiIX eTanmax Bif MOCTAHOBKM 3ajadi Ao
odopmneHHs i po3s’a3aHHA. OToXK, Hasuukn Computational Thinking Ta Komn'tOTEPHOT rPAaMOTHOCTI € HE3aMiHHUMM AN 6yab-
AKOI I0AMHU He3anexHo Bif chepw ii aianbHocTi. Mpouec opmMyBaHHA LLUX HABUYOK NOBUHEH NOYNHATUCA HA PiBHI AOLKINBbHOT
OCBITW | NPOAOBKYBATUCA HENEPEPBHO NPOTATOM YCbOTO KUTTA NIOANHMN.

AHani3 aKTyanbHUX gocnigrKeHb. [ocniaeHHam noHaTta Computational Thinking Ta ioro po3BuTKy NnpuceaYeHi npau,i
3apybiXKHUX Ta BITUM3HAHUX YYEHMUX, Cepel AKMX cnig BigsHaumtu: aHeTT BiHr, NMona KepsoHa Ta Mitepa MaKoyeHa, sKi
onucysann Computational Thinking, Ak cnocib po3s’s3aHHA Npobiem Nt0AbMU, @ HE HAMAraHHAM TPAKTYBATU MUCTEHHS IIOANHU
AK Komn'toTepa; Msaxen Cycno Ta AHHY KBATKOBCKY, AKi BigHocATb Computational Thinking [0 OCHOBHMX HaBWMYOK Cy4acHOi
OUTUHK, TaKMX AK BMIHHA 4MTaTW, NUCaTM Ta paxyBaTn; MapuHy XpunyHoBy Ta AHHy Bang)wu, Aki po3rnagann npakTuKy
dopmyBaHHa Computational Thinking npu npodeciitHoMmy HaBYaHHi, Ha MPUKAaA4i BMBYEHHA BULLOI mMaTemaTuKu; OKcaHy
MaciyHuK, Wwo pocnigxysana noHATTa Computational Thinking, Ak cknagoBy WKiNbHOrO Kypcy iHGopmaTUKK; EBreHia XeHHepa,
AKUIN 0BrpyHTYBaB TeopeTnyHy 3Haummictb Computational Thinking; Matikna I. Bockorny, sikuii gocnigysas Computational
Thinking napanenbHo i3 CTaTUCTUYHUM Ta KPUTUYHUM MUCNEHHAM Ta iHLUI.

Y cyyacHin negarorivHii Hayui «Computational Thinking» pisHUMM HayKOBLAMM NEPEKNALAETLCA NO-PiI3HOMY i NPU LLbOMY
iHOAi BTPAYa€ETbCA CYTHICTb Ta CEHC NOHATTA. YKPaAiHOMOBHI Ta POCIMCbKOMOBHI aBTOPWU B¥KMBAOTb TEPMIHU «KOMN'tOTEPHE
mucneHHs» (Systo&Kwiatkowska, 2013; XpunyHoBa&banaxu, 2018), «obumncntoBanbHe mucneHHs» (MaciyHuk, 2014; XeHHep,
2016; Bockorny, 2020), «komn’'toTauiitHe mucneHHa» (Tykhonova&Koshkina, 2018) Towo. Mu BBa)Kaemo, WO 6yab-aKui
nepeknag, He NOBHICTIO Nepesae CYyTHICTb 4aHOIO NOHATTA, TOMY MPOMNOHYEMO B¥KMBATM TEPMiH B aHIIOMOBHIl Gpopmi.

Merta cratri. MeTolo CTaTTi € onucaTM enemeHTU NiAroTOBKM MaMbByTHIX yumTenis iHGOPMaTUKM [0 3aCTOCYBaHHA
TexHonorii popmysaHHAa Computational Thinking.

METOAMN AOCNIAXKEHHA

Martepianiom gocniaxKeHHa € npouec NpoBeaeHHs cepii TpeHiHriB «TexHonorii popmysaHHa Computational Thinking» B
Me¥Kax BUBYEHHSA AUCUMNNIHN «MeToaMKa HaBYaHHA iIHGOPMATUKU» ANA CTYAEHTIB, WO HABYalOTLCA 33 OCBITHbO-NPOdECINHUMM
nporpamamn CepefHs ocBiTa (IHdopmaTuka), CepeaHsa ocsiTa (MaTematuka. IHpopmaTuka) Ta CepepHs ocsitTa (®PisuKa.
IHpopmaTuKa). Y AocnigKeHHI BUKOPUCTaHI Taki MeToam AK aHani3 pe3ynbTaTis AOCNIAXKEHb, y3aralbHeHH: A0CBiAY AOCNIAHUKIB,
ONUTYBAHHA, aHKETYBaHHA, NesaroriyHe CNocTepeKeHHn, CUHTE3, IHAYKLIA, AeAYKLiA, MaTeMATUKO-CTaTUCTUYHI METOAM.

PE3Y/ZIbTATU AOCNIAKEHHA

ICHYtOTb pi3Hi Nigxoam g0 TaymadeHHa noHATTA Computational Thinking.

[JocniagKeHHA MOXIMBOCTEN BUKOPUCTAHHA HAaYKM MPOrpamMmyBaHHA B AKOCTI iHCTPYMEHTY A1A HaBYaHHA 3ano4yaTKyBaB
matemaTuk Ceiimyp MelinepT y Apyri nonosuHi 60-x pokis XX cToniTTa. BiH TpakTyBaB BU3Ha4YeHHa Computational Thinking sk
niaxia Ao po3s’A3yBaHHA 334ad, WO BUKOPUCTOBYE iHpopmaTuuHi meToam (Melinept, 1989).

aHeTT BiHr cTBeparkyBana, wo Computational Thinking € HaliBaXkKAuBiLLOO BNACTUBICTIO, AKA HEOOXiAHA ANA iCHYBaHHSA
y cydacHomy cBiTi. Computational Thinking o3Hayae mucantu cnocobamm, ski gonomornm 6 nporpamysati Komn'totep. BoHa
BM3HAYaE Le, AK «NPOLecU MUCNEHHA, Wwo 6epyTb y4acTb y popmyntoBaHHi npobnem Ta ix BUpileHHA, Wwob piweHHA 6yan
npeactasneHi y dopmi, Aka moxke ePeKTUBHO 3AilcHIOBATUCA areHToM 06pobku iHpopmauii». «Computational Thinking
nepenbayae BupilleHHA Npobaem, NPOEKTYBaHHA CUCTEM Ta PO3YMIHHA MOBEAIHKWM JIOAMHM, CMMPAIOYUCb HA KOHUenuii,
dyHaameHTanbHi ana iHpopmaTtnku. Computational Thinking BkAtouae winunii pag, posymosux 3acobis, saKi BigobparkatoTb WMPOTY
ranysi iHpopmatukmn» (Wing, 2006).

Mon Kep3oH Ta MNitep MakoyeH nig Computational Thinking po3ymitoTb He anLwe NowykK po3B’A3KiB y BUTNALI aNropuTmis,
a " Habip npuitomis, AKi 3a6e3nedytoTb ePeKTUBHMI 3acCib NOKPALLEHHSA KUTTEBUX YMOB Ta OCMUCAEHHA CBITY (Kep3oH&MaKoy3H,
2018).

Msxelt Cycno Ta AHHa KBATKOBCKa Haro/owWyioTh, WO He3BaKalounm Ha noxonxeHHa, Computational Thinking He
3BOAMTLCA A0 BUBYEHHSA KOMM'IOTEPIB Ta KOMM IOTEPHUX NMPOrPam, Xo4a BOHM BiZirpatoTb BaXKAUBY POJib Y PO3B'A3yBaHHI 3a4au.
Computational Thinking — ue 3aci6b obmipkoByBaHHA 3agay B KOMM'IOTEPHMX TepMiHax. BOHM BiaMmiYalOTb BaXKAMBICTb
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Computational Thinking, ske KopucHe MaliXKe y BCiX WKiNIbHUX NPeAMeTax, Tak AK BOHO 43€ PO3YMiHHSA TOro, Wo moxe byt abo
He MmorKe byTu obuncneHo (Systo&Kwiatkowska, 2013).

MapwuHa XpunyHoBa Ta AHHa banasku nig Computational Thinking po3ymitoTb KOrHITUBHMIN NPOLLEC, WO BKIOYAE eTanu:
OEKOMMNOo3UUiA — aHani3 [aHux — Yy3araJlbHEHHA pe3ynbTaTiB — anroputmM po3B’A3yBaHHA — KiHUEBUA pesynbTaTt
(XpunyHoBa&bBangsku, 2018).

Omxke, nig Computational Thinking mn 6yaemo po3ymiT Npouecu MMUCNeHHs, Wo 6epyTb y4acTb y GpopmMytoBaHHI
npo6iemu, ii aHani3i Ta 3HaXO4KEHHI WAAXIB i BUPILLEHHA TAKUM YMHOM, W06 pilleHHsA MOXKHa bya0 NnpeacTaBUTH, 30Kpema i 3a
[,0NOMOroto Komn'toTepa, a cnocib BupileHHs ByB 3aCTOCOBHMI A0 BCiX 3aBgaHb NoAibHOro Knacy.

®opmysaHHA Computational Thinking BkAtoYa€e WicTb NPUHUMNIB: IOFiYHE MIPKYBAHHA Ta aHasi3, airOPUTMU CTBOPEHI 3
iHCTPYKLi Ta NpaBua, AEKOMMNO3MLA, 3aKOHOMIPHICTb, abcTparyBaHHs, oujiHIOBaHHA (puc. 1) Ta N’'aTb nigxoais: [OCNIAKEHHS,
CTBOPEHHSA, HANArOAMKEHHSA, HanoAernmeicTb, cnienpaua (puc. 2) (Barefoot).

3ynuHMMocA AoKnafHiwe Ha npuHuunax dopmysaHHa Computational Thinking, Aki moHa 3actocoByBaTu nig 4ac
OCBITHbOTO NPOLLECY, 30KPEMa Ha YPOKax iIHPOPMaTUKK.

JNloriuHe MipKyBaHHA Ta aHani3 gonomarailoTb NPUNTU A0 6inblW MNOBHOrO PO3YMIHHA MPegMETa; B OCHOBI /IEXUTH
MOMIMBICTb MOACHUTU, YHOMY LLLOCb € TAaKUM, AKMM BOHO €. HanpuKnag, B KOMN'toTepi KOXHa BUKOHaHa Aia 3B0AUTLCA 4,0 NOFIYHUX
onepauin Ha OCHOBi €/IeKTPUYHUX CUTHaNIB; iHKEHepu-NPOrpamiCTM MOCTIMHO BWKOPWUCTOBYIOTb JIOTIYHI  MipKyBaHHA
(po3pobnsatoun HOBUI eDEKTUBHUI KOA, BOHWM CMNMPAOTbCA Ha Mogeni QyHKUiOHYBaHHA KomN'toTepHOro obnagHaHHs,
onepawlinHUX CUCTEM Ta MOB NPOrPamyBaHHA; Mig, 4ac TeCTyBaHHA HOBOTO MPOrpPamHoro 3abesneyeHHs, NOLWYKY NOMMUJ/IOK Ta iX
BMNPABJEHHA BOHW TaKOX ByAyTb NOKAAAATMUCA HA NIOTIYHI MiPKYBaHHA).

MNpuHumunu popmyeBaHHa Computational Thinking
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Puc. 1. NpuHymnnu popmysaHHAa Computational Thinking

ANroputTMm CTBOPEHI 3 iIHCTPYKLi Ta NpaBua. ANrOpMTM — LLe NOCNIA0BHICTb IHCTPYKLiN abo Habip npasua gnsa Toro, wob
WoCb 3p06bUTHU; anropuTMKU HanUcaHi ANA NIOAUHW, @ He AR PO3YMIHHA Komn'toTepom (UMM anropuTmu BiapisHAIOTbCA Bif,
nporpam); iHbopMaTUKM NparHyTb A0 aATOPUTMIB, AKI BUPIWYOTb Npobaemu Halbinblw eGeKTUBHO — OTPUMYIOUYM MAKCUMAsIbHO
TOYHI pe3y/nbTaTh B HAMKOPOTLLMI Yac, 3 HAMMEHLLOIO KiNbKicTio pecypcis (nam’aTi um yacy).

OeKkomno3uuia B 064MCNEHHAX — Le NPoLec po3buTTa 3aBAaHHA Ha MeHLWi, BiNbl KePOBaHi YaCTUHM; AOMOMArae Ham
KepyBaTu BEe/IMKMMMU MPOEKTAMM i pOObUTb NPOLEC BUPILLEHHA CKAAAHOI Npobnemu MeHLW BaXKKMm i Habarato serwum ans
CNPUNHATTA; 3aBAAHHA MOXKe BMPILLYBaTW KiNbKa NtoAel, AKi NpaLooTb Pasom Y KOMaHAI, i KOXKeH y4aCHUK BHOCUTb CBOI BNACHI
i€l Ta HaBMYKM B OKPEMI aCMeKTU NPOEKTY; 15 06YMNCNIOBANbHOT TEXHIKM AI@KOMMNO3MULLIS HE € YHIKA/IbHOMO, Lie Li/IKOM CTaHAapTHe
pilleHHSA B TEXHiLi, AM3aliHi Ta ynpaBaiHHI NPOEKTaMMU.

3aKOHOMIPHICTb: BUABNAIOYM 3aKOHOMIPHOCTI, MW MOXEMO CTBOPIOBATM MNpaBuaa Ta BUPILYBaTU Binbll 3aranbHi
npobnemu.

[iT nomivaloTb 3aKOHOMIPHOCTI pearyBaHHA BYMTENiB Ha iX moBeadiHKy. Cxemn norogy BXOAATb Y Halwi NPOrHosu. Y
MaTeMaTULi y4YHIi MOXKYTb BUMIPATU NAOLLY NPAMOKYTHMKA, HAMaNbOBAaHOTO Ha MiNiIMETPOBOMY nanepi, NigpaxyBaBLUN KiNbKiCTb
OAMHUYHUX KBAApPaTiB BCEPEAMHI HbOTrO, afne Le mMoXe B6yTh BarKKo abo A0Bro AnA NPAMOKYTHWKIB, AKi € BEAMKMMU. Binblu
eNeraHTHe — MOMHOMUTU AOBXKMHY MPAMOKYTHWMKA Ha WUPUHY — i Le fobpe npautoe Ana BCiX NPAMOKYTHUKIB. Konn y4Hi
3anam’aTatoTb Lo Gopmyay, To 3a ii gonomorow obumcanTn naowy byae HabaraTo WBMALE, HiX MigpaxyBaTu KBagpaTtu. B
064YMCNEeHHAX MeToA, NOLYKY 3arasibHOro NigxoAy A0 KAacy 3aay Ha3MBAETLCA Y3aralbHEHHAM.

IHpopMaTUKKM NparHyTb WBKMAKO i edeKTUBHO BUpiyBaTK Npobaemu, i BOHM LIYKalOTb METOAM, 3aCTOCOBHI B iHLIMUX
micuax. AKLWOo BoHM HayaTb WabnoH B aNropMTMi, BOHM HaMaraTUMyTbCA CTBOPUTU EAUHUIA MOAY/Ib MOBTOPIOBAHOTO KOAY, AKUIA
iHoAi Ha3uBaloTb PyHKUiED abo npoueaypoto — 6araTo MOB NPOrpamyBaHHA MatoTb CNiNbHI 6i6AiOTEKN 3aranbHUX QYHKLN.
Po3snisHaBaHHA 3aKOHOMIpHOCTEN y BXigHUX AaHWUX Bifirpae BaxanBy posib y MalUIMHHOMY HaBYaHHiI. Lle BarKnMBe 3aCTOCyBaHHA
iHpOpMaTUKKM, AKe BIAIrpae BaK/JIMBY POJib Y CUCTEMAX, Cepes iHLWOro, aAropuTMIYHOI TopriBi Ha GOHAOBOMY PUHKY Ta
po3ni3HaBaHHA 06/1M4 Ta HOMEPHMX 3HaKiB TPAHCMOPTHMX 3acobiB.

A6cTparyBaHHA. AGCTPaKLIiA NONATAE y CNPOLLEHHI peyeli — BUSHAYEHHI BaXK/IMBOroO, He HAaATO Typbyounch Npo geTani.
LLKiNbHWIA po3Knag — ue abcTpakLia Toro, Wwo BigbyBaeTbCA 3a TUMOBMUI TUMKAEHb. BiH NoKasye kKatouoBy iHGopMaLito Npo Knacw,
BUYMTENIB, ayAWUTOPIi Ta Yac, ajsie irHopye Noganblli piBHi AeTanein, AK-0T LiNi Ta 4iANbHICTb.

ABCTpaKLia [03BOMIAE HaM AymMaTW MPO pedi 3 pPi3HUM CTyneHem pgetanisauji. Lle noTyKHWI iHCTpyMeHT B ranysi
iHGOPMATUKHN, fe BiH BUKOPUCTOBYETLCA ANA YNPABAIHHA CKAAZHICTIO 6inbWOCTi TOro, WO po3pobaeHo Ta CTBOPEHO.
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Mu moxkemo cnpuimaTy abeTpakuii AK Kyni abo KOpobKM BcepeauHi KOPOOOK, LLLO A03BONAOTL HAM ITHOPYBATH Te, LLO
BiAOYBaETbCA BCepeamHi KOXKHOI 3 HUX. MporpamHe 3abe3neyeHHA MICTUTb LWAPW KoAy, KOXEH 3 AKUX MPUXOBYE CKNAALHICTb
HacTynHoro. Mn MoXKemo po3risfatv enemeHTM obnafiHaHHA AK KYOPHI ALLMKU», HEXTYIOUM IXHBbOK BHYTPIWHbLOK poboTolo,
AKLWO He BUPIWNMO 3arnsaHyT1 rnbue.

YYHi TaKOXX MOXYTb PO3BMBATK abCTPAKTHE MUCNEHHSA Nif Yac rpy B KOMN'IOTEPHI irpyn, po3ymitoun, Wo i iHTEPAKTUBHI
cumynAaLii 6a3yoTbCA Ha peanbHOMY XKUTTI, ane € NPOCTiWUMMU.

OuiHoBaHHA. OUiHKa NONArae y BMHECEHHI CyA)KeHb, Ae Le MOX/AMBO, 06’€eKTMBHO Ta cuctemaTmyHo. LoaHa mu
NPUIUMAEMO CyAKEHHA MPO Te, WO POOUTH i LLO AyMaEMO, BUXOAAYM 3 paay dakTopis. Posrnaaatoum HoBuM LUbpPOBUIA NPUCTPI
ONA KNacHoi KiMHAaTW, iCHYe pag, KpuTepiiB: onepauiiHa cucTema, NMOPTAaTUBHICTb, 06cAr Nnam’ATi, po3mip ekpaHy, npocToTa
BMKOPWCTAHHA, rapaHTia ToLwo.

OujiHKa NossArae B OLiHIOBAHHI SKOCTI, pe3ybTaTUBHOCTI Ta edEeKTUBHOCTI NPOoAyKL;ii, pilleHb, NpoueciB Ta cuctem. Mu
3’ACOBYEMO, YU Bi4NOBIAAOTL BOHM NEBHi meTi. OgHUM i3 NiAX0A4iB MOXKe BYTU PO3rnsag KOHKPETHUX KpUTepiiB, HanpuKkaag, uini
4yn cneumdikauii NpoekTy abo noTpeb KopucTyBadis. B iHGopmaTULi OLLiHKa € CUCTEMATUYHOIO Ta CYBOPOIO.

BoaHouac ansa peanisauii LMx NPUHUMNIB 3aCTOCOBYOTb BigNoBiAHI niaxoam no dopmysaHHa Computational Thinking.

DocnigKeHHA BUKOPUCTOBYETLCA A/1A TOro, Wob Ai3HATMCA WOCh HOBE i AK Le npautoe. Lie TicHo Nos’A3aHo 3 N0riYHUMM
MipKYBaHHAMM. YUHI HAKONWUYYIOTb NPUYUHHO-HACNIAKOBI 3B’A3KM: «AKLLO A 3pobAto Le, To BigdyaeTbea Le». Lie BeNMKa YacTMHa
CaMOCTIMHOro HaB4YaHHA 6e3 KepiBHULTBA BMKAaZaya. [Ona ManeHbKUX AOiTEN Le KUTTEBO BarK/iMBa (asa eKCnepuMEHTiB,
3aCHOBaHA Ha irpax, MOBHa MUTaHb Ta clopnpusis. laei, AKi 34al0TbCA HEMPABUABHMMM, MOXKHA BUNpPobyBaTM Auwe, Wo6
NoAUBUTUCA, LLO CTAaHETbCA.

Nigxoamn po popmysaHHa Computational Thinking

DocnipyeHHA
CTBOpEeHHA
Hanaroa)keHHs
Hanonernusictb
CniBnpaus

Puc. 2. Niaxoau po popmysaHHA Computational Thinking

[na popocnnx — ue uinecnpAaMoBaHa AifNbHICTb, YacTo WAAXOM BMNPOobyBaHb Ta BAOCKOHaNeHHA. Lle sonomarae Ham
6aunTH, Lo B HALLOMY BUKOPUCTAHHI TEXHOOTIT AETbCA MPO PO3BUTOK BIACHOTO PO3YMiHHA, @ HE MPO OTPUMAHHA «NPaBU/IbHOT»
BiZANOBIAI; MM MOXeMO PobUTH LWOCb NO-PiSHOMY. BUKOPUCTOBYIOUM TEXHOJIOFIIO, 3 AKOK MW MOCINKYBaAUCh, MU, WBUALLE 33
BCe, byaemo BiZKpUTi L0 HOBUX Ta iHHOBALiMHUX pilleHb.

Ceobopa mocniaxKysatm B H6e3pM3MKOBOMY CepefoBuLli MOPOAKYE BMEBHEHICTb i NO3UTMBHE CTaBAeHHA. Biakpwuri
3anNMTaHHA Ta 3aBLAHHA 3a0X04YYOTb TBOPYi 34i6HOCTI, Pi3HOMaHITHI i€, 34aTHICTb AMBUTUCH Ha pedi 3 6araTboX Pi3HMX CTOPIH.
MporpamicTy YacTo CnoYaTKy AOCAIAKYIOTb HOBI TEXHOOFT, W06 03HAMOMMUTUCH 3 TUM, IK BOHW NPALLIOIOTb, | OTPMMATH YABNEHHA
npo Te, AK iX MOXHa BUKOPUCTOBYBaTU. [IporpamHe Ta anapatHe 3abe3neyeHHA 3 KOXXHUM POKOM OHOBJIHOETbCA BCe waugLe. |
KOPUCTYBauyi, i PO3POOHUKM MOBUHHI BYTU BIGKPUTUMU ON5 YACTUX | WBUAKMX AiA. BNeBHEHICTb y MalCTEpHOCTI Aonomarae
po3rnagaTM 3MiHM AK MOX/MBICTb, a He fAK Hebesneky, [03BOJIAOYM HaM MOCTIMHO OHOB/IIOBATU CBOI HAaBMYKM Ta
BMKOPWCTOBYBATK HOBI TexHoAorii. Lle Takox popmye HanonernusicTb.

Tomy noTpibHO BWAINATM 4Yac Ana Toro, Wob yyHi JocnigKysann. BoHM MOXKyTb: BUNPOBOBYBaTM MporpamHe
3abe3neyeHHs, NepLU HiX 3aCTOCOBYBATM MOro A/1A PO3B'A3aHHA NEBHMX 3aBAaHb; NePeriaHyTU MOBY NPOrPaMyBaHHSA, AKOI BOHM
He KOPWUCTYBaAUCb AEAKUIA 4ac; Morpatmca HOBUM LMGPOBMM MPUCTPOEM; MOEKCMEPUMEHTYBATM 3 Bi3ya/SibHUMM MOBaMMU
nporpamyBaHHa, Takumu K Scratch, Kodu Ta StarLogo, abo 3 ¢isnuHUMM npuctpoamu, Takumn sk Lego Wedo, Makey Makey,
Arduino Ta Raspberry Pi.

HesanexHo Big, MOBM NpoOrpamyBaHHA YM NPUCTPOLO, MOTPIOHO, W06 YyYHi BUKOPUCTOBYBAW BiAKPUTY TEXHOOTIiO, abu
3pO3YMITH, fIK BOHA MPALIOE Ta AJ1f YOTO BUKOPWUCTOBYETbCA. BUKNaJay MOXKe MOAIMTUCA CBOIM AOCBIAOM (Hanpuknag, Ak
KOPUCTYBaTUCb HOBMM MOBiINbHUM TenedOHOM) i MOMPOCUTU YYHIB MOAIUTUCA BNACHUM AOCBiAOM. Y Takui cnoci6 mu
PO3BMBAEMO YABY Ta KpPeaTMBHICTb B YYHIB, 3a0X04ytouM ix BUNpobyBaTM HOBI iAel — HaBiTb Ti, AKI B KiIHLEBOMY pe3ynbTaTi He €
dYHKLioOHaNnbHUMM abo 3aCTOCOBHUMMU B iX be3nocepesHbOMY KOHTEKCTI.

CTBOPEHHA — Lie 33lyMKa Ta CTBOPeHHA peyeld. [porpamHe 3abe3neyeHHA Ta LUMPOBI HOCIT AalOTb MOXKAMBICTL ANA

TBOPYOCTi, i, OMAHOBYKYM NpPOrpamHi 3acobu Ta uMPPOBI NPUCTPOI, MM PO3BMBAEMO BMEBHEHICTb, KOMMETEHTHICTb Ta
He3aneXHiCTb, AKi MM MOXXEeMO BUKOPUCTOBYBATM rPatoumnCh, EKCNEPUMEHTYIOUM Ta LLIeCNPAMOBaHO AR BUPAXKEeHHA CBOIX iaen
Ta OYMOK.

MporpamyBaHHA came no cobi € TBOPYMM NpoLecoM. Y Hac € ifel Woao Toro, Wo MU XOTinn 6 3p06UTK UM BUPILLUTH,
npoaHanisysaTtv npobaemy, po3pobuti, HanMcaT1 Ta HaNaroAUTU HeobXigHUIM KOA Ta OLHWUTM Te, WO MU CTBOPUAM.
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IHpopMaTHKa He € NnLLe aKaZEeMIYHO AUCUMNAIHOI: Le NPaKTUYHA, NPUKAALHA iHXKEeHepHa AUCLMNAIHA, WO CTBOPIOE
pilleHHA ANA peanbHUX Npobnem Ta 3abe3neyye MOMKAMBOCTI Y PisHUX chepax KUTTA. MpoLec CTBOPEHHA peyelt TaKoXK €
NOTYKHUM 3aCO60M HaBYAHHA.

HanarogkeHHA. AKWO NOMWAKM — Lie NOMWIKM B aNirOPUTMax Ta KOZi, TO Hanarof)eHHsA — e npouec ix nowyky Ta
BMMNPAB/EHHS, AKUIA YacTO MOXe 3aiHATM HabaraTo GibLue Yacy, HixK CroYaTKy HanucaHHA Kogy. MoXyTb 6yTU NOMUAKM B NOTiL
abo cuHTaKcuci. Mm moXKemo po3rnagativ NOMUKKU B JIOTiL SIK YaCTUHM icTOPIi, A€ CIOMKET He Ma€E CeHCY, a MOMMUJ/IKM B KOA4YBaHHI
Ta CMHTAKCKUCI AIK noraHy opdorpadito, NYHKTyaLito Ta rpamaTuky. Mig vyac HanaroAKeHHA moKe ByT1 KOPUCHUM BigoBOpaXKeHHs
BMiCTYy 6yb-AKMX 3MIHHMX Yy HaLWLil Nporpami, Wwob AoNoMOorTM Ham 3pO3yMiTH, WO BiABYBaETbCA Nig vac ii poboTu.

Mu nponoHyemo NpocTy NOCAIAOBHICTb 3 HOTUPbLOX KPOKiB AN1A HaNarogKeHHsA, NiAKPiNnAeHy N0rYHUMU MipKYBaHHAMM:

1. Nepepbaute, WO Mae cTaTUCA.

2. 3’acynTe, wWo BigbyBaeTbCA.

3. MonpautoiTe Tam, e WOCh NiWA0 He Tak.

4. BunpasTe ue.

CKnagHUin Kod, AKMI NPOrPamicT NULWYTb, YacTo NPALLOE He 3a NPU3HAYEHHAM. ICHYE Ay»Ke pi3HOMaHITHA 3aABa Npo
KiNbKICTb 3yCWMAb, Yacy Ta rpoLIei, BUTPAYEeHWX Ha HaNaroAKeHHA KOMepLiMHMX NPOekTiB. 3a3BMYall HaNaroA)KeHHs Ta
TeCTyBaHHA CTaHOBAATb 50—75% Big, BapTOCTi NPOEKTY.

Hanonernusictb. Hanonernmeictb, piwyyicTb, BUTPUBANICTb, 3aB3ATICTb — CUHOHIMU A0 C/IOBOCMOJ/IYY4EHHA «HIKOIU He
3paBatca». Komn'toTepHe nporpamysBaHHA BaxKe. Lle € yacTMHOw 1ioro npwuBabanBOCTI — HanNUCaHHSA efleraHTHOro Ta
edpeKTMBHOro Koy € iHTEeNEeKTyaslbHUM 3aBAAHHAM, LLO BUMArae He Jivwe PO3yMiHHA ifeil KOL40BaHMX aNropuTmis Ta MOBM
nporpamyBaHHA Ha AKilA B NpaLIOETE, ane M rOTOBHOCTI HANONErMMBO CTaBUTUCA A0 YOroCh, LLO YacTo ByBaE AOCUTb CKAAAHO, a
4aCcoM i Aye pOo34apoBYE.

LUlo6 po3BMBaTM [OCBI4 Yy YOMYyCb CKAAZHOMY, Ham MNOTPIBHO HaMoO/NErnMBO NPaKTUKYBATUCb, TPEHYBaTUCb Ta
penetupysaTu. Lle ctocyeTbca baraTbox chep NOACBKUX 3YCWb: MUCTELTBA, MY3WKM, TaHLLB, CMOPTY, Waxis, AOCNIAMXEHD,
KOMN'IOTEPHUX irop, NPOrpamyBaHHA TOLLO.

B 064MCcnlOBanbHIN TexHiLi Ta B iHWWX cMCTEeMax, 3aBAAHHA Ta NPobnemMn MOXKYTb BYTU CKAAAHWMM, TX KOHTEKCT
He3HallommMm. MOX/MBO, Ham AoBeaeTbea cnpobysatn 6arato BapiaHTiB abo BUKOPMCTOBYBATU HOBI ANS HAC TEXHOAOFIT; Ham
MOXe HaBiTb 3HaA0OUTUCA 3MIHUTU CBIli 3BUYHUI, WBUAKUIA Ta iIHTYITUBHMIA CcNocib mUcneHHs Ha wocb 6inbw nosinbHe, 6inbLu
obaymaHe Ta noriyHe. IHpopmaTMKM NOTPebyYIOTb AKOCTEN TePniHHA, BUTPUMKM Ta TEPNUMOCTI A0 po3rybneHocTi. Mpatoun y
CKNAgHY KOMM'IOTEPHY Py, iCHYE LibHWUIA LUKA 3BOPOTHOTO 3B’A3KY MPUYMHHO-HACNIAKOBUX 3B A3KIB, AKMI AesKi NOPIBHIOOTD i3
NPOLLECOM KOAYBaHHSA Ta HaNnaroAKeHHs: i remmepu, i NPOrpamicTv NOBiZOMAAOTb NPO CTAH KMOTOKY», B AKOMY BOHU MOBHICTIO
3aHypeHi B CBOIO BiANOBiAHY AifNbHICTb, 30CepeaKeHi Ha ToMy, LWo6 3aKiHYMTK rpy abo BUPILLIMTK Npobemy.

CniBnpaus 03Ha4a€ CriBNpaLto 3 iHWMMM, | 3aBAAKM il YacTO JOCATAOTLCA HAWKpaLLi pesynbTaTu. Bunteni pagatbes,
NAaHYOTb, LiNATbCA AOCBIAOM, W06 PO3BMBATU HAMKpaLL MpaKTUKKM. CniBnpauA CMOHYKAE HAc Hano/er1MBO BUKOHyBaTW
3aBAAHHA, AKi B IHWOMY BMMAZLKY MOMYTb 34aTUCA 3aHAATO 3anayTaHMMWM abo CKAagHUMKU. |HOOPMATUKKM Ta iHKeHepwu
nporpamHoro 3abesneyeHHs YacTo BUKOPUCTOBYHOTb YN BAOCKOHANIOOTb POBOTY Ta KOAYBaHHA iHLWMX, i Lle 3HAaYHO NpoCTile B
nporpamHomy 3abesneyeHHi 3 BigKpUTUM KOZOM.

Mif Yac nporpamyBaHHA 6araTto XTO PO3rNALAE «NapHe NPOorpamyBaHHA» AK 0c06AnBO edeKTUBHMI cnocib HanucaHHA
KoAy, KoM A,Ba NPOrPamicTX MatoTb CNiNIbHWUIA €KPaH Ta KNaBiaTypy. AK NPaBuIo, 0AMH NPOrPamicT BUCTYMNAE B PONi «ApaliBepar,
Maloumn cnpasy 3 AeTanfAMW KOAYBaHHA, TOAI AK iHWWIA BMKOHYE PO/b «HaBiraTopa», PO3rnffaltouM 3arasibHy KapTUHY Ta
NPOMNOHYYM BKa3iBKU. OBMABa peryiapHO MiHAOTLCA MiCUAMM, TOMY 06MABa HAKOMUYYIOTb A0CBIA Y KOXKHIW poni.

3afayi Ta cMCTeMM PO3KNAZalOTbCA HA OKPeMi 3aBAaHHA. Y po3pobui nporpamHoro 3abesneyeHHs 6epyTb yyacTb pisHi
KOMaHAW 3 pi3HMX chewuianbHOCTel, fAKi MNpautoloTs pasom. Ha npuknagi Komn'toTepHoi rpu  cheuianisauia  BKAOYAE
nporpamyBaHHA, A13alH rpyM, MMCTELTBO Ta aHiMaLito. KomaHau 3anexaTh i BiANOBIAal0Tb OAUH Nepes oAHUM, TOMY edeKTUBHE
CNiIKYBaHHA € XUTTEBO BAXKAMBUM. |[HTEPHET-IHCTPYMEHTU Ta BebcalTH, Taki Ak Google Docs Ta GitHub, go3sonstoTb chinbHO
BMKOPWCTOBYBATM Ta OAHOYACHO peaarysaty ¢aiamn cniBaBToOpPiB, AKIi MOXKYTb 3HAXOAUTUCSA Y PiISHUX KYTOYKAX CBIiTy. Y H6aratbox
Cy4aCHUX pPO3pobKax MpPorpamHoOro 3abesneyeHHA KAIEHTU BBAXKAKOTHCA YACTUHOK PO3LIMPEHOI KOMaHAM PO3pObHUKIB, L0
[,0NOMarae ya0CKOHaN0BaTH NPOrpamHi pilLleHHs.

BMKOpWCTaHHSA LMX NPUHUMNIB Ta NigxoaiB cnpsaMmoBaHe Ha popmyBaHHA Ta po3BuToK Computational Thinking yyHis nig,
4ac OCBITHLOrO MPOLLECY, A IHCTPYMEHTaMM Y LibOMY C/IYTYE CTBOPEHHA Ta/abo BUKOPUCTAHHA AK Nigpy4YHUX 3acobis (nanip, pydka
i T.n.), TaK i cnewianbHUX HACTINbHUX irOpP, KOMN'LOTEPHMUX iropP, CUMYNALLIN TOLLO.

Puc. 3. TpeHiHru «TexHonorii popmyBaHHA Computational Thinking» ansa ctyaeHTis
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B pamKax BMBYEHHA AucuMnAiHWM «MeToAMKa HaBYaHHA iHOOPMATUKMY CTyAeHTaMm, WO HaBYaAlTbCA 33 OCBITHLO-
npodecinHnmm nporpamamm CepegHs ocsita (IHpopmaTtunka), CepegHa ocsita (MaTemaTuka. IHbopmaTmKa) Ta CepegHs ocBiTa
(disuka. IHpopmaTnKa) byno npoBeaeHo cepito TpeHiHrie «TexHonorii opmyBaHHa Computational Thinking» Ta 3anponoHoBaHo
po3pobUTU PpparmeHT 3aHATTA 3 iHPpopmaTHKKM ans yuHiB 10-11 Knacis npu BUBYEHHI BUBipKOBOro moayns «MatemaTuyHi OCHOBM
iHpOpMaTUKMY», BUKOPWUCTOBYIOYM HaBuyanbHy rpy MOON, wo 6yna pospobneHa yHiBepcuteTom [eycTo IcnaHia
(http://compus.deusto.es/). BnposageHHa TexHonorii ¢opmysaHHa Computational Thinking siabysanoca BignosigHo Ao
NPOCAYXaHUX TPEHIHFIB B pPamKax MiXXHApOAHOro NpoeKkTy «MogepHisauis neaaroriyHoi BMLLOI OCBITM 3 BMKOPWUCTAHHA
iHHOBALIHMX IHCTPYMEHTIB BUKNaZaHHA» (MoPED) - Ne586098-EPP-1-2017-1-UA-EPPKA2-CBHE-JP, Wwo 4ie B pamKax nporpamm
€C Epasmyc + KA2 — Po3BMTOK noTeHLiany BULWOi OCBiTH, Wo 6yan nposeaeHi 3 11 no 16 6epesHsa 2019 poky Ha 6asi ABH3
«MepescnaB-XMenbHULbKUI AepKaBHUA NearoriyHmii yHiBepcuteT imeHi Mpuropia CkoBopoau» Bif napTHepis 3 YHiBepcuTeTy
OyecTo (M. binbboBo, IcnaHis).

MOON — ue HaB4YanbHa rpa, Ae rpasL,i iMITYIOTb NPOCTUIA KOMN'OTEp, BYATLCA PaxyBaTy Yy A,BINKOBOMY PEXMMI, BUKOHYIOTb
NoriyHi onepauiii gisHaloTbeA, AK NpaLtoe Komn'toTep. MoXKHa po34PYKYBaTU KapTKK, AKi 3HAX0A4ATbCA Y BibHOMY AocTyni (puc. 4)
Ta rpaTy B HaCTi/IbHY rPy, @ MOXHa CKOpUCTaTUCA |HTepHET-BEPCIEID ANA rPpM Ha Komn'toTepi abo Ha iHWKX ragxeTax (puc. 5).

mMOooMm

g S

B

CUSTOM

Puc. 5. IHTepHeT-Bepcia rpy MOON

Micna TpeHiHris 6yno NpoBeAeHO ONUTYBaHHA, B AKOMY H6panm yyactb 20 cTyaeHTis. CTyaeHTam 6yno 3anponoHoBaHoO
ouiHMTK 3a wkanot Big 1 go 10, ae 1 — 30Bcim HeBaxknMBo, a 10 — Aye BaXNMBO, TaKi KJAIOYOBI MOMEHTU BUKOPUCTAHHA
TexHosorii popmyBaHHA Computational Thinking:

- HeobxigHicTb BNpoBagKeHHA Ta BMKOPWUCTAHHA TaKMX iHHOBALIMHMX neaaroriyHux TexHonorin Ak Computational
Thinking B ocBiTHbOMY NpoLLECi B YHiBEPCUTETI;
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- BOLINbHICTb iX BUKOPUCTAHHA B OCBITHbOMY MPOLLECi Y 3aKN1aZax 3ara/ibHOi cepeaHboi OCBITY;

- piBEHb 3aL,iKaB/IeHOCTi B 3a/1€}KHOCTi BiZ, BUKOPUCTAHOrO 3acoby HaBYaHHS;

- piBeHb 3a[0BOJIEHOCTI Bif, 3aCTOCYBaHHA TaKOi TEXHOAOrIi Mif, Yac BMBYEHHA AMcuunaiHM «MeToamKa HaBYaHHA
iHpOpMaTUKMY».

Pe3ynbTaTv oNUTYBaHHA NpeACTaB/eHi Ha giarpamax (puc. 6). 3araiom BiACOTOK CNPUAHATTA A4aHOT TEXHOIOTIT, PO3YMiHHA
il BaYXNMBOCTi Y HaBYaHHI MabyTHbOrO MOKONIHHA cepes MalbyTHIX yunTenis iHGOPMATUKKU, JOCUTb BUCOKMIN. TaKoXK AaHa
TEeXHOJI0ris J,03BO/INAA CTYAEHTAaM YA0CKOHANNTK paHiwe HabyTi HAaBUYKM BMKOHAHHSA /IOMYHMX OnepaLiit B ABilKOBIM cucTemi
yncneHHs. NMo3UTUBHUI HACTPIl BigYyBaBCA AK Y BUKOPUCTAHHI KapTKOBOI Bepcii rpu, Tak i y NPpOXOAMKeHHi rpu Ha Komn'toTepi.
MpoTe, y cninkyBaHHi AesKi CTYAEHTU BUC/IOBUAN AYMKY, LLLO B HALL YAC, KOJIM MalixKe BCA AiANbHICTb BUNTENA TUM UM IHLUMM YUHOM
nos’A3aHa 3 KOMN'IOTEPOM, KapTKOBA rPa 343€TbCA Hinbl NpuBabansoto.

HEOEXIAHICTE BENPOBALMEHHA
TEXHONOTII COMPUTATIONAL
THINKING B YHIBEPCHTET!I

AOUINEHICTE X BHHOPUCTAHHA B
OCBITHEOMY NPOLUECI ¥ 33C0

H]l m2 m3 m4 m5 W6 WY m8 m9 010
Hl H2 §3 B4 WS @6 B7 @8 @9 010

15%
1o%

0% 805
BMHOPUCTAHHA KOMMN'HOTEPHOT BUKOPUCTAHHA HACTIABHOI FPH
BEPCIT FPM MOON MOON
w1l m? @3 @4 m5 w6t Wy W8 ms 010 ml m? m3 w4 @5 w6 Y W8 ms 010
e 10%
85%

9%

PIBEHb 3AA0BONEHOCTI
H]l B2 W3 §4 B5 6 W7 Em8 m9 10

——
E%

95%

Puc. 6. Pe3ynbTaTu ONUTYBaHHA CTYAEHTIB, WO 6panu yyacTb y TPeHiHrax

BUCHOBKMW TA PE3Y/ZIbTATU NOAA/IbLLOIO AOCNIAXKEHHA

Omxke, dopmyBaHHA Ta po3suToK Computational Thinking y4HiB nig, Yac OCBITHbOrO MPOLLECY MOMK/MBE 30Kpema
BMKOPWUCTAHHIO iHHOBAL,iMHWX TEXHONOTi. TaK, BUKOPUCTAHHA HaBYanbHOT rpu MOON, y dopmarTi TpeHiHriB, cnpusae GopmyBaHHIO
HaBm4oK Computational Thinking, no3uTneHo BNAMBae Ha aTmocdepy HaBYaHHA Ta rOTYe MalibyTHLOro negarora Ao npodeciiHoi
LiANbHOCTI.

Y3ara/bHIOIOUM BULLE CKa3aHe, MW BBAXKAEMO, WO /MlIe MiAroToBAEHWI daxiBelb, AKWMIA 3HAE cyTb npobnemu i3
cepeamHu, 34aTHUI 3anannTv, MOTMBYBATM Ta HABYMTM CYYACHOTO Y4YHA, AKUIA 3aebinbworo iHGopmauiiHO nepeHacnyeHui
HaCTiNbKKY, WO Hemae isUYHOI Ta eMOLMHOI MOXAMBOCTI CAPUIAMATU KOPUCHWUA HaB4Ya/lbHUI MaTepian. Buntenb nosuHeH
NPUAALWTOBYBATUCA A0 peanili CbOro4eHHA i HamaraTuca AONOMOITU MalibyTHbOMY MOKO/IIHHIO BYTW rOTOBOMY A0 BUPILIEHHSA
BCiX Npo6/iem i 3aBAaHb, AKI MOXKYTb NOCTATV Nepes HUM AK 3apas, Tak i B MalibyTHboMmy.
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ELEMENTS OF TRAINING FUTURE TEACHERS OF INFORMATICS FOR THE APPLICATION OF COMPUTATIONAL THINKING
TECHNOLOGY
Mariia Medvedieva, Oleksandr Zhmurko, Inna Kryvoruchko, Maksym Kovtaniuk
Pavlo Tychyna Uman State Pedagogical University, Ukraine

Abstract. The formation of Computational Thinking in students is one of the main tasks of a modern teacher. The application of the technology of
forming Computational Thinking in the training of future computer science teachers will allow to master this technology in practice
and to implement it in the educational process in the future professional activity.

Formulation of the problem. Computational Thinking and computer literacy skills are indispensable for anyone, regardless of their field of activity.
Students' understanding of the principles and approaches to the formation of Computational Thinking, as well as properly selected
forms, methods and teaching aids will prepare future professionals to implement the technology of forming Computational Thinking
students during the educational process, including computer science lessons.

Materials and methods. The material of the research is the process of conducting a series of trainings "Technologies of formation of
Computational Thinking" within the study of the discipline "Methods of teaching computer science" for students enrolled in
educational and professional programs: Secondary education (Informatics), Secondary education (Mathematics. Informatics) and
Secondary education (Physics, Informatics). The study used such methods as analysis of research results, generalization of
researchers' experience, surveys, questionnaires, pedagogical observation, synthesis, induction, deduction, mathematical and
statistical methods.

Results. The article outlines the content of the basic principles and approaches to the formation of Computational Thinking. The experience of
implementing Computational Thinking technology using the MOON educational game, which was developed by the University of
Deusto (Spain) during the training, is described.

Conclusions. Summarizing the results of the study, it can be argued that the use of Computational Thinking technology, in particular the
educational game MOON, in the format of training contributes to the formation of these skills, positively affect the learning
atmosphere and prepare future teachers for professional activities.

Key words: computational thinking, methods of teaching computer science, computer thinking, computational thinking, computer science teacher.
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CMNELIANbHA OCBITA: CYYACHI NiAXoAu A0 NIArOTOBKU ®AXIBLIB
ONA HABYAHHA AITEA 3 OCOB/IMBUMU OCBITHIMU NOTPEBAMM

AHOTALIA

®opmyntoeaHHa npobaemu. Y cmammi po3kpumo cy4acHi nidxodu 0o ¢axosoi nidzomosku gaxisuie 011 Has4aHHA dimeli 3 ocobausumu
ocsimHimu nompebamu. 3a3Ha4eHo, W0 8 YMOBAX COUiaabHO-eKOHOMIYHUX 3MiH Y cycninbcmei, Hosux noensdie Ha AKicMe
oceimu 8 yinomy, Ha3pina HeobxiOHicMb pehopmMyB8aHHSA i OCY4acHeHHS OCHOBHUX MO0XEHb CreyianbHoi 0ceimu, Wo 8uma2ae
ii 8idmosioHocmi egponelicbKum | HosuUM [lepxasHUM cmaHoapmam e YKpaiHi.

Mamepiaau i memodu. [ns susHa4eHHA Cy4yacHux nioxodie 3 nidzomoeKu gaxisyie 011 HABYaHHA Oimeli 3 ocobausuMu oceimHimu
nompebamu y docnidrceHHA byau 8UKOPUCMAHHA MeopemuyHi memoodu: aHasi3, y3a2aabHEHHs, iHmepnpemayia cy4acHoi
HAYKOBOI Ma HABYAILHO-MEMOOUYHOI fimepamypu.

Pe3ynemamu. Pe3ynemamu obrpyHmosytoms HeobxioHicme 30ilicHeHHs cucmemHoi, mocmynosoi ma nocaidos8Hoi cneyiansHoi nedazoziyHol
pobomu, AKa CIPAMOBAHA HA PO3BUMOK COYia/bHOI GKMUBHOCMI, BUXOBAHHA XummesodamHocmi ocobucmocmi yepe3
GopMyBaHHA y Hei ummesux KomrnemeHmHocmel, wo 3a6e3neyums CIPOMOMCHICMb MOBHOYIHHO20 ICHY8AHHA OUMUHU 3
ocobausumu ocgimHimu nompebamu y coyiymi. BusHa4yeHo 0CHOBHI ckaadoesi Hosoi KoHyenuii cneyiasnbHoi oceimu: iHKAO3UBHA
¢opma Has4aHHA dimeli 3 ocobausumu nompebamu, 3abe3neyeHHsA ixHbOI couianizayil, ocobucmicHo-30pieHmosaHuli ma
KomnemeHmHicHuli nioxoou. OCHOBHY yg8azy 30cepedxceHo Ha HU3Yi Mpobsem, AKi € (i 0oci He supieHUMU i 2aabMyOMb NpPoyec
nidzomoeku ¢haxieyie 013 Has4yaHHA dimeli 3 ocobausumMu oc8imHIMuU nompebamu, y momy Yucai U 8 iHKA3UBHOMY 3aKAA0I
ocgimu.

BucHo8Ku. 3a pe3ysbmamamu meopemu4Ho20 00cnioHceHHs dosedeHo HeobxidHicmb nposedeHHA Ni02omoesKu gaxisyie 0aa peabinimayii
dimeli y wupoKomy ceHci. BucgimsaeHo ideto He3anexHo20 ¥umms, AKa € A0Pom cyvacHoi KoHuenyii creyiansHoi oceimu.
Hazonowyromecs, wjo axisyi cneyianbHUx Hag4asabHUX 3aKknadie maome gidiepasamu 8axcausy posb 8 KepyeaHHI npoyecom
CoyianbHO20 PO38UMKY CB0IX BUXOBAHYi8 i 00CA2HEHHI HUMU 302a/bH020 PiBHA COYiasnbHOI nepeKoHausocmi. 3a3Ha4eHo Ha
HeobxioHocmi ynpoeadxeHHsa iHHosayiliHux mnidxodie 00 nidzomosku axisuyie 018 HasyaHHA Oimeli 3 ocobausumu
nompebamu.

K/IKDYOBI C/IOBA: cnieyiansbHa ocgima, 0imu 3 ocobausumu ocgimHimu nompebamu, Hosa ginocogis ocsimu, Hosa KoHuenyia crieyianbHoi
nedazoe2iku, iHKAK3UBHA ocsima, coyianizauyis, ocobucmicHo-3o0pieHmosaHuli nioxio.

BCTYN

MocraHoBKa npobaemu. BUKAMKM CbOTOAEHHA WOAO CYy4acHOT OCBiTM, AKI CNPAMOBAHO Ha AOCATHEHHA HOBOI AKOCTI
HaBYaHHA NiAPOCTAOYOro NOKOIHHA, @ B LiIOMYy — HOBOI AKOCTI }KUTTA, MatloTb CBill ceHC i cBoto dinocodito.

Came TOMy Ha Yaci 1 pedopMyBaHHS | OCy4YaCHEHHS CrneLia/bHOI OCBITH, L0 BUMarae ii BignosigHOCTi EBponencbkum Ta
CYCNiNbHUM BUKIMKAM, OOHUM 3 IKUX € 3abe3neyeHHs piBHOro JocCTyny AiTAm 3 ocobiMBuMMM noTpebamm 4o AKiCHOT OCBiTH,
BTINEHHA IX MOX/IMBOCTEN 0 NOBHOLHHOTO iCHYBAHHA Y COLLiyMi.

© O.l. Haboka, I.B. TaTbAHUMKOBa, 2021.
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3anpoBagyKeHHs iHKAO3UBHOT GOPMM HaBYaHHSA, MiABULLEHHS BUMOT A0 PiBHA i AKOCTI KOPEKL,iMHO-BMXOBHOI poboTH y
CneLiaNibHUX WKOMAX B KOHTEKCTi Cy4aCcHUX AOCAIAKEeHb HAYKM Ta 3ano4aTKyBaHHA OCBiTHbOT pedopmu y KpaiHi, CNOHYKaEe no-
HOBOMY PO3B’A3YBAaTU M MUTAHHA 3MiLLHEHHA AKOCTI HAaBYaHHA i BUXOBAHHA AiTei 3 ocobamsumum notpebamu. Came Tomy Ui
npouecu nNoTpebyloTb NePeoCMMUCieHHs, OHOBNEHHSA, aHaNi3y | YAOCKOHaNEeHHA. HoBUI piBeHb, HA AKMI BUXOOMUTb cneliasbHa
3ara/IbHOOCBITHA LWKOMA, BM3HA4Ya€ HeobXigHiCTb po3pobaeHHs HOBOI KOHUenLii, HOBMX OCBITHIX CTaHAAPTIB, y3ara/jbHeHHs
HaABHMX TEOPETUYHUX MONONKEHb ANA NIArOTOBKM ¢axiBLiB HOBOI ¢dopmauii. MNepexia cneuiasbHUX 3aKNaaiB OCBITM Ha HOBI
nporpamu CNOHYKatoTb neaaroris 3ab6e3neunTu cucteMaTnyHy i ctabinbHy poboTy, cCNpAmMoBaHy Ha pisHObIUHE BUXOBAHHA AiTel
3 0cobanBMMM NOTpebamMM, NPOCTEKUTU AUHAMIKY CTAHOB/IEHHA IXHIX 0COBUCTICHMX AKOCTEN, TEOPETUYHO YCBIAOMUTU CyYacHi
nigxoAn A0 HaBYaHHA, NPOAHai3yBaTW OTPUMAHI pe3ynbTaTu.

MpaKTMKa CBIAYUTD, WO AiTM L€l KaTeropii 4YacTo CTUKATbCA 3 NEeBHUMU Cepro3HMMK Npobnemamu, siKi CamocTiiHO
po3B’s3aTM He B 3Mo03i. BoHM noTpebyloTb peTenbHOi yBarn i cyTTeBOi gonomory 3 60OKy KBanidpikoBaHWX crewianicTis:
KOPEKUiMHUX i coLiaibHUX Neaaroris, NCUXO/IOTIB.

CbOroieHHs NOCTaBMIO rOCTPe NUTAHHA NiAroToBKM daxiBuiB cnewianbHOI OCBiITU: abo BOHa i Aani byae po3sMBaTUCA Y
HanpAmi TPagULiIMHMX NOHATb, NiAX0AiIB A0 AiTel 3 0C0BAMBMMM OCBITHIMM NOTPEBAMM AK NACUBHUX 06’ EKTIB BNANBY, HEA0OLLIHKM
iX [lyXOBHOTO CTaHOB/IEHHSA | PO3BUTKY, 360 HANOBHUTb HOBUM, }KUTTETBOPYMM 3MICTOM HAaBYaHHA | BUXOBaHHSA, 3a4eKNapyBaBLy,
LLLO FONIOBHE ANA ChewiasbHOl, Yy TOMY YMCAi 1 iHKAKO3MBHOI, OCBITU — AUTKHA, 3 ii pagowamu i bonamu, pisHMMKU npobiemamm,
notpebamu, iHTepecamu, 3 il 0COOUCTUM BHYTPILIHIM CBITOM.

Ha cyyacHomy eTani po3BUTKY CycnifibCTBa, AK HIKO/W, FOCTPO MOCTAN0 3aBAAHHA NEPEOCMUC/IEHHA Ta Ni3HaHHA 6yTTA,
CTBOPEHHA HOBOI ¢iNocodii 0CBiTM, CNPAMOBAHOI Ha PO3KPUTTA KUTTEBOrO MOTEHLiaNy AUTMHWU. Ha Uit OCHOBI i NOBMHHA
dopmyBaTUCL HOBa Meaarorika — neAarorika KOMMETeHTHOI, BignoBifanbHOI NtloanHu. Lle cnoHyKae Ao nowyKy HOBWX igei,
Cy4aCHWUX MeToAiB i npuinomis poboTH, 3aNo4aTKOBaHUX Ha iIHHOBALLiMHI OCHOBI. HOBa yKpaiHCbKa WKOA Y LbOMY KOHTEKCTi CTa€e
3arasibHOOCBITHIM HaBYaIbHMM 3aK/Ia40M Li/TICHOTO i YCMILWHOrO PO3BUTKY Ta CAMOPO3BUTKY AUTUHW AK TBOPLA CBOEI 4,0i, CBOrO
KUTTA. [0N0BHA OYHKLiA negarora — HaBYUTU AWMTUHY BUKOPWUCTOBYBATM HabyTi 3HAHHA B NpoLeci MPaKTUYHOrO KUTTA i
npodecinHoi gianbHoCTi. |HHOBaUjiiHa MoAenb PO3BUTKY OCBITM MOTpebye BUXOBAHHA LificHOI ocobucTocTi, 3paTHoi 4o
CaMOCTINHOrO i ePEeKTUBHOIO iCHYBaHHA Yy COLiyMi. Y LlbOMY KOHTEKCTi 0c06,1MBOro 3HaueHHA HabyBae HeobXiAHICTb po3pobaeHHA
HOBMX MigxoaiB A0 MigroToBKKM daxisBLiB ANA HaBYaHHA AiTel 3 ocobamsumm notTpebamu, Aka byae cnpuaTU AOCATHEHHIO HOBOI
AKOCTi OCBITU.

CneujanbHa ocBiTa rocTpo noTpebye nepernagy i NepeocMUCIEHHA Mapagurmu  OCBITHbO-peabiniTauiiHoro i
KOPEKL,iMHOro MpOLLeCy, OHOBNEHHA MOro 3MicTy i BMPOBagyKEHHA Cy4yacHMX, Y TOMY 4YMCNi W iHPpOPMALIAHUX, TEXHONOTIN.
KniouoBrm NpvHUMNOM HOBOT CTpATerii € PO3yMiHHA TOrO, WO AiTM 3 0c06AMBMMM NOTPebamMM NOBUHHI HE NPUCTOCOBYBATUCH A0
YMOB CYCMiNbCTBA, @ aKTUBHO BK/IIOYATUCA B MOTO KUTTA K PiBHOMNPABHI FpOMaZaHMN, AKMM HAaAAETbCA BiANOBiAHA Ta npodeciiiHa
coLjianbHO-NeaaroriyHa, ncuxonoriyHa, ¢iHaHcoBa JONOMOra Ta NPaBoBUI 3axMcT. Came TOMY BaXK/IMBE 3aBAAHHA cnewianbHOI
OCBITM — cHOPMYBATU Cy4YacCHi KWUTTEBI CTpaTerii, MaKCMMANbHO aAEKBATHI HOBIM CUTyaLii, AKa CKAanacsa B yKpaiHCbKOMY
CyCniNbCTBI.

AHani3 aKTyanbHUX AOCNIANKEHDb. Y HOPMATUBHUX JOKYMeEHTaxX (3aKoH YkpaiHu «Mpo ocBiTy», 2017p.; «MoN0KeHHsA Npo
iHK/I03MBHO-pecypcHUi LeHTp» — KabiHeT MinicTpis, 2017p.; «[po 3aTBepArKEHHA NOPAAKY OpraHisaLii iHK/l03MBHOTO HaBYaHHSA
y 3aKnagax Buuoi ocsitu» — MOH, 2020p.; «LLlogo opraHisau,ii HaB4aHHA 0Ci6 3 0c06AMBMMM OCBITHIMKM NOTPebamu y 3aKknagax
cepefHboi ocBiTM» — MOH, 2020p.), Ncuxonoro-neaarorivyHiv Nitepatypi PO3rAAHYTO Pi3HI NMUTAHHA aKTyanbHUX Npobnem
cneuianbHOi OCBiTW, BM3HAYEHO OCHOBHI Hanpsamu ii pedopmyBaHHA, PoO3pobaeHHA cydacHoi KoHuenuii, HOBUX OCBITHIX
CTaHAAPTIB, y3arasbHEHHA HaABHUX TEOPETUYHWUX nosoxeHb (B.boHaap, O.Fnoba, B.3aceHko, |.Epmakos, A.Konynaesa,
.Nabaituyk, T.CumoHeHKo, B.CuHboB) (Fnoba, 2016), (3aceHko, 2014). AKLEHTOBAHO yBary Ha yAOCKOHa/IeHHi opraHisauiiHo-
npaBoBMxX 3acag, 3abe3neyeHHn NpaBa Ha OCBITY TaKMM AiTAM, peanisaLito iXx MOXK/IMBOCTeW | 3anuTiB: «Big, piBHUX NpaB ANTUHN —
[0 PIBHUX iX MOMAMBOCTEN». 3BEPHYTO yBary Ha BMNPOBaAMKEHHA AKICHOI iHKNHO3MBHOI OCBITM, HaZaHHA MOX/MBOCTI AiTAM
iHTErpyBaTh B Cy4aCHMM OCBITHIll MPOCTip, PO3BMBATK CBOI 34i6HOCTI B KONEKTUBI OAHOJITKIB; 0COOUCTICHO-30PIEHTOBAHMI MigXia,
B LEHTPI SIKOr0 PO3BUTOK OCOBUCTOCTI UTUHW.

BupilweHHA HU3KKM Npobaem (TpagmuioHaniam, i3onauia 4iTen Bif CycninbCTBa, coLianbHi Npobaemu TOLLO), AKi ralbMytoTb
BNPOBaAKEHHA iHKN03ii, npouec couianisauii AUTUHU 3 ocobamBMmM noTpebamu, PO3BUTOK ii OCOBUCTOCTI, WO BM3HAYEHO
OCHOBHMMMU CK/Iaf0BMMM B HOBIM KoHLenuji cnewjianbHOi Neaarorikv, 3anponoHOBaHO y NPeACTaB/eHiit CTaTTi.

MerTa craTtTi. BU3HaueHHs cyyacHMX MigxoAis A0 MigroToBKM ¢axiBLiB ANA HaBYaHHA AiTell 3 0c06/MBMMM OCBITHIMM
notpebamm, po3KpUTTA WAAXIB iX peanisauii.

METOAMU AOCNIAXKEHHA

Y pocnigrKeHHs 6ynn BUKOPWUCTAHHA TEOPETUMYHI MeTogM: aHasi3, y3ara/ibHeHHs, iHTeprpeTalis cy4yacHoi HayKoBOi Ta
HaBYa/IbHO-METOAMNYHOI NliTepaTypyn LN BU3HAYEHHS Cy4aCHMX MiAXOAiB [0 NiArotoBKM daxiBuiB ANA HABYaHHA AiTen 3
0COBNMBMMM OCBITHIMM NOTpebamu.

PE3Y/IbTATU AOCNIAXKEHHA

HaBuyaHHA i BMXOBaHHA 0Ci6 3 ocobavBuMM noTpebamy NPOMWNO AOBIUA | CKNAAHWA €BOIIOLIMHUIN WAsaxX: Big, ix
NPUrHIYEHHA, NOBHOTO i30/1t0BaHHA — A0 Cy4aCHOro CTaHy cnewuiasibHOl NeAaroriki, BU3HAHHA TaKMX /itlogeil NOBHOLHHUMMM
YneHaMK CycninbCTBa i HaAaHHA iIM MOXMBOCTI CTBOPEHHA BAAcHOI Aoni. BTim, Ha cyyacHomy eTani, B npoueci HaBYaHHA i
BMXOBAHHA 0Cib 3 iHBaNiAHICTIO, BUHMKAIOTL NEBHI | CyTTEBI NPO6AeMM, AKi HEOBXiAHO BMpiWyBaTM 3acobamu crewianbHOi OCBITH:

a) coujanbHi npobnemu (HemocCTaTHICTb GOPM coLiaNbHOI MIATPUMKMU, OBMEXKEHICTb OXOPOHM 340POB’S, OCBITH,
nobyToBoro 06cayroByBaHHA, BiACYTHICTb HANEXHUX AOMNOMINKHMX 3ac06iB A1 iCHYBaHHA LMX OCib6 B OTOUYHOHOMY CepeoBULL:
MaHTy3iB, cnewiaibHUX JOPIKOK ANA NepecyBaHHA TOLLO);
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6) TpaauuioHaniam (3actapini nornaam Ha AUTUHY 3 ocobameMmm noTpebamu, opieHTauia B npoueci npodeciinHoro
HaBYaHHA Ha 3BUYHI ANA Hel npodecii: crtocap, Tecnsp, WBaYKa, Myaap Towwo);

B) HEA0CTaTHA NpodiNakTMKa (HeobXigHICTb 3any4eHHA crnewianicTiB pisHMX NPodinis: NCMXOHEBPONOTIB, IHWNX MeAUKIB,
neaaroris, NCUX0/IOriB, COLiaNbHMUX NeAaroris, COLi0N0riB, a TaKoX — 6aTbkis);

r) isonAauia AUTUHM Big, cycninbcTBa (HEOOXIAHICTb i LWAAXM 3aNPOBaAMKEHHA IHK/I03UBHOT GOPMU HaBYAHHA);

) HegocTaTHA peabinitayisa AUTUHM (HeobXigHO 3anpPoBaAUTU: PO3BUTOK AYXOBHUX Ta Qi3UYHUX 34i6HOCTEN AUTUHY;
OTPUMaAHHA Heto BifgNoBiAHOT OCBITH; 3abe3neyeHHA YMOB A/17 NOBHOLIHHOMO KWUTTA B CYCMiNbCTBI; PO3YMIHHA AUTUHOK CBOIX
BNACHWUX MNepcneKkTuB: iHAMBIAyanbHUX ocobamBocTel, NCUXODI3UYHUX MOMKAMBOCTEM, HAxXWNIB Ta iHTepecis; CNpUAHHA
BMKOHAHHIO Helo NeBHOI AiANbHOCTI; MOCTiMHA NiATPUMKA AWTUHW; OpraHisauia il A403BiNNA; OoXOnneHHA peabiniTayinHum
NPOLLECOM He TiNbKU AUTUHMU, a 1 1T HANBANNKUYOTO OTOYEHHS).

OTKe, OCBiTHbO-peabiniTauiliHMIiA Npouec mae ByTM CNpAMOBaHMIA Ha cTpaTerito NobyAoBM PO3BMBAZIbHOIO crnocoby
KUTTA, BUXOBaHHA BiNIbHOI 1 BiANOBIAaNbHOT 0COBUCTOCTI.

Y LbOMY KOHTEKCTI, y HOBIlt KoHLenwii cnewianbHOi OCBITU, OFOBOPEHO CyYacHi Nigxo4mn A0 HaBYaHHA 4iTelt 3 0cobanBnMM
notpebamu: akLEHT NepPeHOCUTLCA Ha BNPOBAAMKEHHA iHK/O3Il, 3abe3neyeHHs couianisauii AiTel wiel KaTeropii, ocobucTicHo-
30PIEHTOBAHWNI Ta KOMNETEHTHICHWUI Nigxoau.

Po3rnaHemo KOXHy 3i cKnagosux HoBoi KoHuenu,ii cneuianbHOi ocBiTH.

PedopmyBaHHs i mopepHisaLisa ocBiTM, AKi BigbyBalOTbCA B yMOBax CycnibHMX TpaHcpopmauii, BumaratoTb i
Bi4NOBIAHOCTI UMBINI3aLIMHUM BUKAMKAM, OAHUM 3 AKMX € 3abe3neyeHHs 4OCTyny A0 3ara/ibHOOCBITHBOrO MPOCTOPY i AKiCHOI
OCBITU AiTAM 3 0cobanBuMMM noTpebamu. 3BaxkalouM Ha Le, OCy4acHEHHA OCBITM B YKpaiHi Ha CbOrogHi nos’sasykoTb i3
33/10BOJIEHHAM iHTEPECIB i MOTEHLIAHUX MOXKNMBOCTEN PO3BUTKY OCOBUCTOCTI KOXKHOIO rpOMaZAHMHA CYCMiNbCTBA, Y TOMY YMCAi
M 3 iHBaNigHICTIO, B YMOBAX iHK/O3MBHOIO OCBITHBOIO cepefoBulLa. BiaTak, ocTaHHIM YacoM NMUTAHHA iHKAO3MBHOI OCBITM
HabyBatoTb Baromoi 3HauyyLLOCTi, W0 ACKPaBO NPE3EeHTOBAHO Y raci: «[HK/03MBHA OCBiTa — PiBEHb CBIAOMOCTI HALLii».

«Mig, iHKNIO3MBHUM OCBITHIM MPOLECOM PO3YMIEMO 3a/y4YeHHA AUTUHM 3 ocobauBMMM NoTpebamu A0 HaBYa/IbHOTO
cepefioBuLa 33 MiCLEM MPOXMBAHHA i3 LiNKOBUMTUM 3abe3neyeHHAM BiANOBIAHOI KOpeKLii nopyleHb PO3BUTKY 3 METOH
MAKCMMaA/IbHOTO BK/IIOYEHHSA AUTUHW Y COLianbHe cepeaoBuLLe BiAMNOBIAHO 40 NPABOBOTrO MiAX0A4Y A0 PO3YMiHHA iHBaNigHOCTI Ta
ocobnusux notpeb 3aranom» (Pept, 2020). TMpu UbOMY IHKNKO3MBHUI OCBITHIM MpoUEC MOBMHEH BYyTM KOPEeKLinHO
CNPAMOBAHMUM, AOCTYNMHUM, HAYKOBO OOIPYHTOBAaHUM Ta LLEeHTPOBAaHUM He NinLe Ha AUTWHI, @ 1 Ha Tl pOAMHI, OCKiNbKK BaTbKK €
napTHepamy i Yy4YaCHMKamMM HaBYa/ibHO-BMXOBHOro npouecy. OcobavBoro 3HayeHHA HabyBaloTb iHAMBIAyanbHWUA Ta
audepeHUitoBaHUI Niaxig B Npoueci cCkNagaHHA iHAMBIAYaNbHOT NPOrpaMm PO3BUTKY KOMXKHOI AUTUHM.

BnpoBag)KeHHA iHKNO3MBHOI OCBITM € [OCTAaTHbO TPWBAAMM, BIANOBIAANIBHUM | CKAAAHUMM  iHTENEeKTyaNbHO-
OpraHisaLiiHMM NPOLLeCOM, fAKUIA BUMAra€ BMBAXKEHWUX pPilleHb, HAyKOBMX PO3BILOK Yy Pi3HUX cdepax i AOTPUMaHHA
OCHOBOMO/IOXHWX NPaB NOANHW.

KpiMm MO3UTUBHUX TEHAEHLIN, BNPOBAaAMKEHHA iHKNO3MBHOI OCBITU CTUKAETLCA 3 HEBUPILLEHICTIO HU3KKM npobnem
LEeprKaBHOTO piBHA:

- cpopmMynbOBaHi B OCBITHIX CTaHZapTax npeamMeTHi KomneTeHuii MalbyTHiX MCcUMXoNnoro-negaroriyHMX Kaapis
HeA0CTaTHbO 3abe3neyytoTb NiAFPYHTA 414 BUKNAAAHHA B YMOBaX iHKAHO3MBHOIO OCBITHLOTO cepegosuiua (I0C);

— BiZCYTHICTb OCOBMCTICHOT BMOTMBOBAHOCTI NeAaroris 41 y4acTi B iHK/O3MBHUX NpoLecax;

— HeAOoCTaTHICTb TEOPETUYHOI M NPAKTUYHOI NiAFrOTOBKM Neaaroris Ana peanisauii BAaCHOro noTeHujiany npu poboTi 3
LiTbMU 3 0cO6IMBUMM OCBITHIMM NOTpebamMm y 3aKnaaax 3 iHK/03MBHOI GOPMOIO HaBYAHHS;

— HeYCBiAOM/IEHICTb 3HAYEeHHA KOMaHAHOI AianbHOCTI B ymoBax 10C;

— HeobxigHicTb po3pobneHHA TeopeTuyHOi moaeni popmyBaHHA NPodeciMHOi KOMMNETEHTHOCTI BUNYCKHMKA 3aKaagy
BMLL,OI NearoriyHoi ocBiTK, CNPOMOXKHOTO npautosaTtn B ymosax I0C;

— HepJoCTaTHA yBara UEHTPasbHUX | MICLEBUX OpraHiB AeprkaBHOI BMKOHABYOi B/fagM Ta OpraHis Micuesoro
CaMOBpPAAYBaHHA A0 3abe3neyeHHs Npas AiTel 3 iHBaNiAHICTIO Ha AKICHY OCBITY;

- BiOCYTHICTb €4MHOI AepyKaBHOI NOAITUKM WOAO0 MNeaaroriYyHoro, MeAM4YHoOro Ta CcouiasibHOro cynposoay ocobu 3
iHBaNiAHICTIO BNPOAOBIK YCbOro XUTTA, Y TOMY YMCAi 1 WOA0 BNPOBALAKEHHSA IHKNHO3UBHOIO HaBYaHHS;

— HeAoCTaTHIN piBeHb HaZaHHA KOPeKLiMHO-peabiniTaLiiHoi gonomoru 4itam 3 ocobansumm noTpebamu, AKi HaBYAOTbCA
B iHKtO3MBHMX rpynax (Knacax) y 3aknagax AOLWKiNbHOI Ta 3ara/ibHOT cepeaHbol OCBITH;

— He[0CTaTHSA KifbKicTb KBanidikoBaHUX NeAaroriYyHnX, MeauMyHnX Ta COLiaIbHUX NpaLiBHUKIB, crewiaibHUX neaaroris i
ncuxonoris aAns pobotu 3 Aitbmu B mosax 10C;

— HeaocTaTHE ¢iHaHCYBaHHA iHKNO3MBHOI OCBITW: BMHMKAE nNpobiema HeLOCTaTHbOrO MaTepiasibHO-TEXHIYHOrO,
HaBYa/IbHO-METOAMYHOIO Ta KaapoBOro 3abesneyeHHn 3aKNaiB OCBITH;

- BiACYTHICTb BiANOBIAHOrO cepefoBULLA, afAaNTOBAHOIO ANA HAaBYAHHA UWUX AiTel, HeAOTPUMAHHA CaHITapPHUX HOPM
eKcnayaTauii apxiTeKTYpPHUX Cropya, e HaBYatoTbCA A4iTH;

— HeZOCTaTHA FOTOBHICTb YKPAIHCbKOrO CycnifibCTBa 40 CNPUIHATTA AiTel 3 0cobamnBnmmM notpebamu AK NOBHOMPaBHUX
Y/IeHiB YYHIBCbKOTO KONEKTUBY Y 3aK/aax AOLWKINbHOT Ta 3aranbHOi cepeaHboi 0cBiTM (MapTuHuyk, 2018).

HacTynHoto BaxkAnBOl CKNazoBot HoBoi KoHuenuii cnewiasbHOi OCBITM € ycnilwHa couianisayia gitei 3 ocobansmmm
notpebamu.

Coujanisauis BM3HaA4YaeTbcA AK npouec GpopmMyBaHHA OCOBUCTOCTI Y MEBHUX COLja/NbHUX YMOBAX, a TaKOX Npouec
33CBOEHHA IHAMBIAOM COLLaNbHOrO AOCBIAY, Y XO4i AKOro BiH NEPeTBOPIOE CoLianbHUIA AOCBIA, Y BNACHI LiHHOCTI Ta OpieHTaLil,
BMBIPKOBO 3a/1y4aE 40 CBOEI CUCTEMM NOBEAIHKM Ti HOPMM i WABNOHM, AKI NPURHATI y cycninbeTsi (CTonspeHko, 2001). Mpouec
coujianizauii BiabyBaeTbcs y neBHUX chepax: AiANbHICTb, CAMOCBILOMICTb, CNiNIKYBaHHSA Ta NOAINAETLCA HA OCHOBHI CTaaji:

- NepBUHHY couianisauito, abo ctagito aganTauii (Big HapoAKEHHA 40 NiANITKOBOrO BiKy), NPOAOBK AKOI AUTUHA 3aCBOIOE
coujianbHUI foCBig, i coLianbHi HOPMU NOBEAIHKY;
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- cTagjlo iHausigyanisauii (NigniTkoBUIA BiK), Ha AKIA Yy AUTMHKM 3'ABNAETbCA BaxkaHHA BUAINUTM cebe cepep, iHLWMX,
KPUTUYHE CTaB/JIEHHA A0 CYCNiIbHUX HOPM MOBEZIHKM;

— CTagito iHTerpauii (NiaNiTKOBUIA i OHAUBKMIA BiK), Ha AKIA Yy AUTUHM 3'ABNAETbCA OaxKaHHA 3HAUTW CBOE Micue B
CycninbCTBi, TOBTO BNUCATUCA B HABKOJINMLLHE CEPELOBULLE;

- TPyZO0BY CTagito (Becb nepiog, 3pinocTi toauHuK, ii TPYA0BOT 4iANbHOCTI).

B ymoBax cneujanbHOro (iHKAO3MBHOIO) 3aKnagy OCBITM AMTMHA NPOXOAMTb BULLE 3a3HAyeHi cTagii (Tpygosa cTagisa
BM3HAYAETbCA AK CTafiA PaHHbOI TPyAoBOi nigrotosku). MpaKTMKa CBIAUUTb, WO AiTM 3 0c06AMBMMM noTpebamu 4acTo
CTMKAIOTbCA 3 NEBHUMM CePMO3HMMM Npobaemamm B NPoLEeci coLiasbHOro CTaHOBAEHHSA i NoTpebytoTb dpaxoBoi gonomoru. Came
cneuiafbHU 3aKNag OCBITU, @ TAaKOX 3aKaag, 3 iHKA03UBHO GOPMOI0 HaBYaHHA, CTAE OCHOBHOK JIaHKOK LLinecnpsamMoBaHoi
coujianizauii yyHiB. MegaroriyHMii KONEKTUB MAE «3aMNyCTUTM» MEXaHiI3M CaMOOpPraHi3aLii Ta CaMopPO3BUTKY AUTUHM 3 TUM, W06
Heto byB HabpaHW1 coLianbHUIM NoTeHLian, AKWI | BU3HAUMTb B MOAANbLIOMY MACLUTAbU CBITY, B AKOMY BOHA 3MOKe NOBHOLHHO
icHyBaTu (TaTbAHYMKOBA, 2017).

OTKe, 419 WKOAM NPUHLMNOBO HeobXxigHWM cTae B3aemogin i cnisnpaua neparoris-npodecioHanis, Ak po3ymitoTb
BAXK/IMBICTb | CYTHICTb couianisauii y4HiB. Came TomMy Haspina roctpa HeobXigHiCTb OBONOAIHHA MegarorammM OCHOBaMM
TEOPETUYHMX | MPAKTUYHUX 3HaHb LWoA0 3abe3neyeHHs couianisauii aitei 3 ocobansumm notpebamu.

B ocHOBY OHOBNEHOrO 3MICTy OCBITU AN1A AiTel 3 ocobamBnmmM noTpebamu Ta [lepKaBHOro CTaHAAPTY 3ara/ibHOT OCBITU
NoK/1afeHO 0COBUCTICHO-30PIEHTOBAHMI Ta KOMNETEHTHICHMIA Niaxoaum.

Ocobu1CTICHO-30PiEHTOBAHNI MiAXig, KOHKPETU3YE aKageMiYHUI KOMMNOHEHT OCBITM Yepe3 BCTAHOB/IEHHSA BiAMOBIAHOCTI
33CBOEHHA AiTbMU 3 0COBANBUMM OCBITHIMM NOTPEBaMM aKaZEMIYHUX 3HAHb Ta GOPMYBAHHA KOMNETEHL,IM | KOMMNETEHTHOCTEN B
YMOBAxX KOPEKLiMHOI CNpAMOBAHOCTI HaBYaHHA Ta BWXOBAHHA. AKafeMiyHi 3HAHHA, BMIHHA Ta HaBUYKM KOPEntolTb 3i
chOpMOBaHOIO Y AiTel 34aTHICTIO iX peanisauii y XKUTTi A1A AOCATHEHHA METU, WO M BU3HAYAE XKUTTEBY KOMMETEHLO, TO6TO y
MEKAX MOMKJ/IMBOCTEN KOXKHOI AUTUHW 34iMCHIOETLCA NiATOTOBKA A0 i aKTUBHOIO KUTTA B CiM’i Ta couiymi.

KomneTeHTHiCHUI niaxig BU3Ha4Yae cCNpAMOBAHICTb HaBYa/IbHO-BUXOBHOTO NPOLECY HA AOCATHEHHA Pe3y/bTaTiB, AKUMU €
KNIOYOBI, 3arafibHONPeAMETHi, NMpegMeTHi Ta WUTTEBI KomneTeHTHocTi (Haboka, [dasuckuba, 2019) 6e3 AKMX HemoKAuBa
LiANbHICTb Cy4yacHOi NOAMHW B iHTENEKTyasbHil, CYCniNIbHO-NONITUYHIA, KOMYHiKaUiiHilK, iHpopmauiiHiid Ta iHWKMX chepax.
KomneTeHTHiCHa napagurma HauineHa Ha NOCUEHHA MPaKTUYHOI OPIEHTALi OCBITW, NparHe MNiAroTyBaTWU NOAUHY YyMiny Ta
MObiNbHY, KOTpa BoNoAie He Habopom ¢daKTiB, a cnocobamm Ta TEXHOOFIAMM iX OTPUMaHHA. OCO6IMBOrO 3HAYEHHA Y LLbOMY
KOHTEKCTi HabyBalOTb KUTTEBI KOMMETEHTHOCTI — 34aTHICTb AUTMHM iHTErpyBaTW y couiasbHe cepeaoBulle, To6To uinicHo
peanisyBaTu Ha NPaKTULi 3HAHHA, A0CBIA i LiHHOCTI, HabyTi y NpoLeci KOPeKLUilMHOro HaB4aHHA Ta BUXOBAHHA Yepe3 OHOB/EHHSA
3MiCTy OCBITH.

Mepexia [0 KOMNETEHTHICHO cnpAMOBaHOiI OCBITM 06ymMoBAtOE noTpeby nepeocmucieHHA yHAAMEHTaNbHUX
KOHLeNTya/IbHUX 3acaf, 3MiCTy cneuianbHOi OCBiTU. Mpu LbOMY AyKe Ba*KAMBUM CTa€ 3abesneyeHHs AKOCTi OCBiTU. MoXKHa
BM3HAYMTM OCHOBHI yMOBM 3abe3neyeHHs uboro npouecy (CuHbos, 2010):

— €AHICTb KOPEKLMHOro BMN/IMBY Ha 3MICT CBIOMOCTI, AifANbHICHI Ta 0OCOBUCTICHI XapaKTepPUCTUKM IHTENEeKTY ANTUHW;

— €AHicTb 3abe3neyeHHs aganTauii 3acobiB NnefaroriyHOro NpoLecy Ao 0Cob6AMBOCTEN IHTENIEKTYaIbHOTO PO3BUTKY YUHIB,
CNPAMOBAHICTb X 3ac06iB Ha MaKCMMa/IbHO MOXKANBUI PO3BUTOK 34aTHOCTI 3aCBOKOBATU JIIOACBKY Ky/bTYpPYy BNPOLOBXK BCbOrO
NoAaNbLIOTO XNUTTA;

— OCBITHil NpoLec mae 6yTn cNpAMOBaHU Ha GOPMYBAHHSA B YYHIB BMLLMX NCUXIYHUX PYHKLLIN, FONOBHI O3HAKM AKUX —
YCBIAOMNEHICTb | AOBINbLHICTb;

— EAHICTb Y HAaBYa/IbHOMY MPOLLECi 3aCBOEHHA 3HaHb Ta iX 3aCTOCYBaHHSA;

— dopMyBaHHA NPOAYKTUBHOTO MUC/IEHHS, TBOPYOCTi, aKTUBHOCTI Y BUPILLUEHHI Pi3HOMAHITHUX Mi3HaBa/NIbHUX 3aBAaHb,
cepes AKUX LLeHTpasbHe micle NocifatoTb 3aBAAHHA Ha PO3KPUTTA NPUYMHHO-HACAIAKOBUX 3B’A3KIB y OCBITHIM iHbOpMaLii Ta
LiANbHOCTI;

- neparoriyHa OpieHTALA HA MOCTYNOBWIA PO3BWUTOK Mi3HABa/IbHOI CAaMOCTIMHOCTI Y4HiB, NEPMAHEHTHOro nepesoay
NOTEHL,M i3 30HN HAKBANKYOTO PO3BUTKY YUHA Ha PiBEHb MOr0 aKTya/IbHOTO PO3BUTKY;

— 3abe3neyeHHA y4yHeBi 3 MOPYLUEHHAMM PO3BWUTKY YCMNiXy B HaBYa/ibHIM AiANbHOCTI, CNeuianbHOro 3akpinaeHHs
NO3MTUBHMX HOBOYTBOPEHb Y 0COBUCTOCTI;

- NnepcnekTMBHe MOAENtOBAHHA 0COBMCTOCTI Y4YHS, MOro NiCASLWKINbHOT aganTau,ii, ocobanBocTel couianisau,ii y pisHuUx
cpepax (CuHobB, 2018).

OBrOBOPEHHA

He3Ba)kaloum Ha 3HAYHI AOCATHEHHA B ranysi cnewianbHOI CBiTM B CydacHiit YKpaiHi, 3a1MLWatoTbcA LWe He BUPILLEHMMM
6arato npobaem, AKi € AyKe rocTpMMHM | NOTPEOYIOTb CUCTEMHOTO po3raaay. Lle nutaHHA wogao:

— AKi OCBITHi Ta KOpeKuiiHo-peabiniTauiliHi ymosu: gudepeHLiioBaHi Y iHTErpoBaHi, € Hanbinbl epekTUBHUMMK ANA
coujianisauii ocié 3 ocobnmsumu notpedbamu;

— AK HalKpalle 06’egHaTH 3ycuANa NpeacTaBHUKIB PiSHUX HayK (MeauuMHKM, Ncuxonorii, negaroriku, couionorii) ana
HaZaHHA KOMMJIEKCHO-CUCTEMHOI OCBiTHbO-peabiniTauiiHoi Aonomoru 4itam 3 ocobaneMmmu notpebamm Ta ix poauHam;

- AIK 3ab6€e3ne4YnTV ToNIepaHTHe, 'YMaHICTUYHO-AiloBe CTaB/NEHHA CYCNiNbCTBA A0 OCib i€l KaTeropi;

— AKi METOL0/10rYHI Ta TEOPETUYHI 3acaan € HaNbINbLW NEepPCnekKTUBHUMU ANA PO3POBAEHHS NPOAYKTUBHUX TEXHONOTIN
KOPEKL,iMHOro HaBYaHHA, BUXOBAHHA i PO3BUTKY NOANHMN 3 OBMEXEHUMM MOXKIUBOCTAMM Ha Pi3HMX BIKOBMX eTanax colianisaw,ii;

- AK NOA0NATU EKO/OFiYHI TPYAHOLL, HeAOCKOHANICTb HPUAMYHO-NPABOBOI 6asu LWOAO BW3HAYEHHA rapaHTIl
3ara/IbHO/IOACBKUX NPaB N0AUHM 3 0cobansumm noTpebamu.
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BUCHOBKU TA NEPCNEKTUBU NOAANBLUOIO AOCNIAKEHHA

CneujanbHa BMLWA OCBITa Mae 3anponoHyBaTh ¢axiBuiB, AKi BONOAIOTb Cy4aCHUMMMK couianbHO-peabiniTayinHumm
TEXHOJIOTIAMN 3 ypaxXyBaHHAM OCHOBHMX HaMpsAMIB: r'yMaHICTUYHOrO, AisNbHICHOrO, iHHOBAUiMHOro. Taka napagurma 3miHioe
TPAANLINHWIA NiaXia A0 PO3YMIHHA TPiaan K AUTUHA — CYCNiNbCTBO — AeprKaBa». 3 OrnsaAy Ha Le, OCHOBHA MeTa HaBYaHHA AUTUHU
3 0cO6NMBUMM NOTPEBAMM — CMIPUAHHA NOKPALLEHHIO Ti AKOCTI MKUTTA, 3aXMUCT il iHTepeciB y Pi3HUX chepax MUTTEAIANbHOCTI,
CTBOPEHHS YMOB /1A BUPIBHIOBAHHA i PO3BUTKY il MOXIMBOCTEN, LLLO € NEPeLyMOBOI HE3ANEKHOTO KUTTA.

OTKe, ifes HE3aNEeXKHOTO XUTTA NIOAMHN 3 0COBAMBMMM NoTpebamu € sapom cydacHoi KoHuenuii cnewianbHoi ocBiTH,
AKOK MalOTb KepyBaTUCA CheLliasbHi 3aKNagu OCBiTW, Y TOMY YMCAi M 3aKnaam BULWOI OCBITM Npw NigrotoBku daxisuis ana
HaBYaHHA AiTe 3 ocobanBMMM OCBITHIMM NoTpebamu. BiaTak, mMaloTb CyTTEBE 3HAYEHHA HACTynHi cnosa: «Cneujanictn He
NOBWHHI NPUMaTU PO3NOBCIOAMKEHI AYMKM HEKPUTUYHO. Tpeba NponoHyBaTV HOBI Teopii, 3anepedyBaTH cTapi nornaam, 3upatm
HOBI AaHi, i Ue 4acTb MOM/IMUBICTb YAOCKOHANNTM YM HaBiTb BUTICHUTU 3pobieHe paHiwe» (amepuKaHCcbKi aBTopu E. 3irnep Ta
P. Xopann) (TaTbAHYMKOBa, 457).
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SPECIAL EDUCATION: MODERN APPROACHES TO TRAINING SPECIALISTS
CHILDREN WITH SPECIAL EDUCATIONAL NEEDS
Olha Naboka, Iryna Tatianchikova
State Higher Educational Institution «Donbas State Pedagogical University», Ukraine

Abstract.

Problem formulation. The article reveals modern approaches to professional training for the education of children with special educational needs.
It is noted that in the context of socio-economic changes in society, new views on the quality of education in general, there is a need
to reform and modernize the basic provisions of special education, which requires its compliance with European and new state
standards in Ukraine.

Materials and methods. To determine modern approaches to the training of specialists for the education of children with special educational
needs in the study were the use of theoretical methods: analysis, generalization, interpretation of modern scientific and educational
literature.

Results. The results substantiate the need for systematic, gradual and consistent special pedagogical work aimed at developing social activity,
educating the viability of the individual through the formation of vital competencies, which will ensure the full existence of a child
with special educational needs in society. The main components of the new Concept of special education are identified: inclusive
form of education of children with special needs, ensuring their socialization, personality-oriented and competence-based
approaches. The focus is on a number of issues that are still unresolved and hamper the training of children with special educational
needs, including in an inclusive education institution.

Conclusions. The results of the theoretical study proved the need for training for the rehabilitation of children in a broad sense. The idea of
independent living, which is the core of the modern Concept of special education, is highlighted. It is emphasized that specialists of
special educational institutions should play an important role in managing the process of social development of their pupils and
achieving a general level of social persuasion. The need to introduce innovative approaches to the training of specialists for the
education of children with special needs is noted.

Key words: special education, children with special educational needs, New philosophy of education, new Concept of special pedagogy, inclusive
education, socialization, personality-oriented approach.
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OCOB/IUBOCTI 34IMCHEHHA 3AMIHU 3MIHHUX B IHTEFPAJII PIMAHA B KYPCI MATEMATUYHOIO AHANI3Y
NPU NIArOTOBLI MAMBYTHIX BYUTENIB MATEMATUKU

AHOTALIA

B cmammi po3sanadatomeca ocobausocmi eeedeHHA 3amMiHU 3MIHHUX 8 iHmezpani PimaHa y npoueci 8UKAAOAHHA Kypcy Mamemamu4yHo20
aHani3y Ha nedazoziyHux creyianbHOCMAX 8ULLUX HABYAAbHUX 3aKaadie.

DopmyntoeaHHa npobaemu. Y 38’a3Ky 3 mum, ujo Ha OaHuli Yac cepedHs 3a2aabHO0C8IMHA ma npogeciliHa oceima ecmynuau y NPUHYUNO8o
Ho8uli eman ceoz2o po38UMKY, XaPAKMEePHUMU pUCaMU AKO20 € po36yd08a 0c8imu Ha OCHOBI HOBUX MpPo2pecusHUX KOHYenuyid,
3anposadeHHs Yy HABYAbHO-8UXOBHUL Mpoyec Ccy4yacHux nedazoziyHUXx ma iHgopmayiliHux mexHonoeil, HayKoeo-
mMemoOuyHuUx 0ocAeHeHb, 0cobauBo aKMyasnbHOK Mocmae npobsaema 800CKOHAsNEHHA MpogeciliHoi nidcomosku e4yumesie
mamemamuku. Mamemamu4Huli aHani3 Mae nposioHe 3Ha4YeHHs y nidecomosyi malibymHix s4umesie mamemamuku. Bcmammi
Ha Npuknadi po3ensdy KOHKPeMHO20 MUMAHHA OdHO20 KypCy BU3HAYeHi MamemamudHi acrnekmu, AKi cmocyomocs
ocobsiugocmeli 8UKAAOAHHA mamepiasy 3 ypaxy8aHHAM Mux 8UMo2, W0 8UCY8aOMbCA HUHI 00 npouyecy nid2omosku gaxieyis y
2asny3i oceimu. Po321aHymo nUMaHHA 3amiHu 3MiHHUX 8 iHmezpasni PimaHa 045 yHKYill, 3a0aHUX HO MempPU4YHUX MPOCMOpPaXx 3
Mipoto, 30KpeMa, i 8 KDAMHUX iHMe2panax.

Mamepianu i memodu. 3a2as16Hi MEMOOU MamemMamu4yHo20 aHAsI3y Ma aHasi3 Mamemamu4Hoi aimepamypu w000 06YUCAEHHS KPAMHUX
iHmezpanie ma iHmezpany PimaHa i3 3acmocy8aHHAM Memody 3aMiHU 3MIHHUX, GHOAI3 Ma y30207b6HEHHA 6/10CHO20
nedazoeiyHozo 0oceidy ma nedazozivHo2o 00csidy NposidHUX 84yumesnie ma HayKosuie.

Pe3yaemamu. B pobomi po3eansaHymo aemopcekuli nioxio wjo0o 30ilicHeHHA 3aMiHU 3MIHHUX 8 iHme2apasi 8 3a2a716HOMY 8UnaoKy, 3amMiHU
3MiHHUX 8 iHme2pani PimaHa no 8idpi3Ky, @ MAaKox < 048 KpamHux iHmeapanis 8i0 (hyHKUil, 3a0aHUX HAO MempPUYHUX MPOCMopPax
3 Miporo.

BucHosKu. [1i0xio, po3aaaHymuli 8 cmammi, MA€ resHi nepesaau, AKi MOACHOOMbCA MUM, WO KPamHi, rnogepxHesi ma KpueoniHiliHi
iHMez2panu enucyromecs 8 OaHy cxemMy ma 00epHylomecs 8 AKocmi npukaadie npu siodnosidHomy subopi npocmopy ma mipu.
Came momy makul nioxid npu nideomosyi malibymHix suumesnie mamemamuku cnpuse npogeciliHili opieHmayii Ha84YaHHA
mMamemamu4Ho20 aHanizy.

K/IKDYOBI C/IOBA: mamemamuy4Hul aHani3, ¢pyHKYis, 3a0aHa Ha MempuyHOMy npocmopi 3 mipoto, iHmezpan PimaHa, iHpopmauilHi
mexHo02ii, 3MiHHA.

© B.T. CamoiineHKo, B.b. Mpurop’esa, 0.0. NHeakoBsa, O.B. KoTosa, 2021.

82



®I3UKO-MATEMATUYHA OCBITA (®MO) Bunyck 1(27), 2021

BCTYN

MocrtaHoBKa npobnemu. [podeciiHa nigrotoBka MalbyTHIX yuuTeniB maTemaTMKu nepepnbayae, BignosigHO,
[ABOCTOPOHHI NpoLLecH BUKAAAHHA Ta HaBYaHHA NPodeCiiHO 3HAYMMMX 3HAHb, YMiHb Ta HaBUYOK, POPMYBaHHA Ta OBONIOAIHHA
CUCTEMOIO BigNOBIAHMX NOTPED i MOTUBIB, PO3BMTOK Ta CAMOPO3BMTOK OCOBMCTOCTI CTyAEHTa NeaaroriYHoro 3akaagy y npoueci
3406yTTA MaTEMaATUYHOT OCBITH, pe3yIbTaTOM AKOro byAe roTOBHICTb A0 NPOdECiiHOI A4iANbHOCTI Y 3araibHOOCBITHBOMY 3aKNagi.
Mpobnema npodeciiHoOi NiArOTOBKM CTYAEHTIB y NpoLeci HaBYaHHA MaTeMaTUYHOTO aHanidy € baratoacnekTHow. ToMmy ogHa i3
aKTyaNbHWX Ha CbOToAHI Npobnem — yepes Npmsmy npodeciinHo-nesarorivHoi CNPAMOBAHOCTI HABYAHHA, BUXOAAYM i3 cneumdiku
MaTeMaTUUYHOrO aHanisy AK Po34iny HayKM Ta HaBYa/bHOI AUCLMNAIHU, PO3KPUTU MOr0 MOXKIMBOCTI Y NpoOLECci BAOCKOHANEHHSA
npodecinHoi NigroToBKW BUNTENIB MaTEMATUKU. MU 3yNUHMMOCA HA MAaTEMATUYHOMY aCMeKTi 3aMiHM 3MiHHWX B iHTerpani PimaHa
A1 GYHKLUIN, 3a4aHUX HA METPUYHMX NPOCTOPaX 3 Mipoto.

AHani3 aKTyanbHUX AocniAXKeHb. [MoYaTKM iHTerpasbHUX MeTOAIB MPOCTEXYIOTbCA B Mpauax Apximega, AKWiA
KOPWCTYBaBCA HUMM NpU PO3B’A3yBaHHI 6araTbOX reomMeTpUYHMX 334ady Ta AOBeAeHHi Teopem. BAoOCKOHaneHHs meToais
Apximena, CTBOPEHHSA iHTErpasbHOTO YMCNEHHA Ta MOro PO3BUTOK 3AilicHIoBanuca B poboTtax Kennepa, Kasanbepi, Toppiyenni,
Mackanna, ®epma, Bannica, Pobepsans, bappoy, HbtoToHa, flelibHiua, 6paTis Akoba i loraHHa BepHynni, Elinepa, Kowi, PimaHa.
Pi3Hi npuYnHM cnoHyKannM maTemaTuKiB 3aliMaTnCA iHTerpasom. 3okpema, AnA PimaHa Takum axepesom 6yam TPUroHOMeTpPUYHI
pAAW: BWU3HAYeHWW iHTerpan 3'ABMBCA Yy HbLOFO NpM pPO3B’A3yBaHHI 3afayi NPO PO3KNaJAHHA [0BINbHOI QYHKLiT B
TPUroHOMeTpUYHUI pag, (bepesaHcbkui, 1990). ina noAanblumnx y3araabHeHb iHTerpasa BcepeauHi camoi MaTeMaTUKU MNOBUHHI
6ynn cknacTUcA YMOBM, AKi AONYCKaloTb Le. Taki ymosu cTBopuaa po3pobneHa B KiHui XIX cT. i noyaTKy XX CT. Teopis MHOXWH, 3
HaMBaXAMBILLMM MOHATTAM MipU MHOXUHM (daBnaos, 1991). BUHMKAM HOBI NOHATTA — iHTerpan Jlebera, a TakoK y3arasbHeHUI
iHTerpan PimaHa.

OCHOBHa MeTa CTaTTi — PO3KPUTU MUTAHHA 3aMiHM 3MiHHUX B iHTerpani PimaHa gns OyHKUiM, 3a4aHUX Ha METPUYHMUX
npocTopax 3 Mipoto, 30KPeMa, i B KpaTHUX iHTerpanax.

METOAWN AOC/IOKEHHSA
Yciopm Hukde (6e3 0AaTKOBUX 3acTepekeHb) ByAemo NpunyckaTy, Wo (X, p) — obmexeHnii MeTpudHUin NpocTip, R -

BMXiAHa anrebpa Ha X, Ha AKilM 3agaHa mipa, R - anrebpa BUMIpHMX 33 OpAaHOM MHOMMH; B(X) — o -anrebpa BUMIPHWX
MHOXWH 33 bopenem, a L(X) (L(X)D\ﬁ)— o -anrebpa BUMipHUX MHOXWH 3a Jleberom; p— mipa Jlebera Ha L(X), nobyposaHa 3a
BMXiAHO Mipoto i € ii npoaoBxkeHHAM (Bepe3aHcbkuii, 1990).
Po36ummsam P MHOXMHM X Ha3BEMO A,0Bi/IbHY CUCTEMY {pi }V 1 NiAMHOXMHM X, LLO 3340BOJ/IbHAE HACTYMHUM YMOBAM:
i

a) P eiﬁ, i=1,..,n.

6) JR=x, ulPnP)=0,i];

Yncno A(P)= max d(P) — napametp posbutrs, ae d(PI) Aiametp mHoxMHM P d(R)= sup p(x,x)

i=1,..n ! x,X'eR,
Mpu ubomy, Byaemo NpunycKaTy, Wwo suxiaHa anrebpa R i mipa Taki, WO BUKOHYETbCA ymoBa: VJ > 0 icHye po3butra P
Take, Wo /1(P)<5. BigmiTMmo, WO LA yMOBA BUKOHYETHCA BCHOAM HUMKYE B YCIX KOHKPETHUX CUTyaLLifAX.

Hexait Ha X Bu3HaueHa pyHKuja 1 X — R, IHmezpaneHoto cymoro a(f ,(P,§)), ana GyHKUT f Ta po36UTTA 3 0bpaHNMu

TOYKaMu (P,g) (é‘ = {fl }in:l,fi € PI), bypemo HasuaTM cymy o(f ,(P,é)):i f(&)u(P). Yucno | Hasuaerbes

i=1

iHmezpasnom PimaHa Bif, GyHKLi f HA MHOXWHI X 3 Mipoto 4, @ cama dyHKLiA iHTerpoBaHo 3a PiMaHOM Ha MHOXMHI X 3 mipoto
4, akwo: Ve >0 36(g), V(P, &), A(P) <& || —o(f ,(P,f))| < &, He3aNeXHO Big, 06paHMX TOHOK & .

Beegemo nosHauenHsa | = (R)I f(X)du(x) = A(I»i:'r)]loo-(f ,(P,&). vyci snactusocTi iHTerpana PimaHa
X

BMKOHYHOTbCA CTaHAAPTHO. binblu AeTanbHO MO Le MOXKHa Aji3HaTuca B (CamoiineHko, Mpurop’esa, 2019).

Po3rnaHemo 3amiHy 3miHHMX B iHTerpani B 3aranbHOMy BUMNagKy. Hexaw, Ak i BuLLe, JaHO NpoCTip (X,p), 3 BUXigHOtO
anrebpolo N. Akwo Ha N (anrebpa KyBOBaHMX MHOMMWH) 33JaHa Mipa 4, TO 3 ii AOMOMOrOK MOXHa BBECTM Mipy
v(E) :j-go(x)d,u(x), ae ¢ > 0 iHTerposaHa Ha X no mipi # dyHkuia, a E € R.

E

Byaemo roBopuTH, Wo po3buTtTa P—38’A3He Ta 3aMKHeHe, AKLWLO P; - 38'A3Hi, 3aMKHeHi MHOXMUHM i = 1,2,...,.n. AKwo Vo >0
iCHye 3B’s13He, 3aMKHeHe po36uTTa P npocTopy X Take, WO /I(P)< o, TO byaemo roBopuTy, Wo X A0ONycKae 3B'A3Hi, 3aMKHEHi

po36UTTA.
Teopema. Hexaih X — KOMMNaKTHWI NPOCTIp, WO AOMNYCKA€E 3B'A3Hi, 3aMKHEH| po3buTTA, a ¢(x) — HenepepBHa PyHKLUiA.

Akwo f(x): X — R i HenepepeHa, To _[ f(x)dv(x)= J' f (X)o(x)d e(x)-

[JlosedeHHs. B cuny HenepepsHocTi f - ¢ BoHa iHTerposaHa Ha X no mipi x. OTKe, iHTErpanu icHytoTb, LOBEAEMO PiBHICTb.
[na  posinbHOro  38’A3HOrO, 3aMKHEHOro  po3butta P 3 obpaHummn  Toukamm & MHOXKMHM X Maemo
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Z f (fi )V(Pl ): z f (égi )fﬂ(gl)ﬂ(P. ) , Ae Ei S PI Ta iCHYIOTb 3ri4HO 3 TEOPEMOIO NPO CepesHeE, a (fi (S P. — [OBiNbHI 06paHi

Touku. Ockinbkun & € P, — posinbhi, noknagemo & = g;i , Toai
o (1.P.E)=Z tEMR)=Z 1 ple JulR) =0, (1.(P.2)

e 31iBa Ta CnNpaBa 3HAXOZATbCA iHTErpanbHi Cymun Ana GyHKLIN f, f @ Ta mip vi usignosigHo. Bpaxosyiouu, wo f,f.¢p
iHTerpoBaHi QyHKLi, Nepexoaaun y piBHOCTI 40 rpaHuLi Npu ,I(P)—>O OTPUMAEMO

J 16000 = [ 1 (holx)eudx):

3aysaxceHHs. Teopema cnpasefinea, Akwo f(X) obmexeHa Ta HenepepBHa 3a BUKAOYEHHAM MHOXUHU TOUOK MipK
Nebera 0 i BUKOHYIOTbCA YMOBU Teopemm Jlebera.
PosrnaHemo HacTynHy cuTyauito. Hexalh AaHO KOMMNAKTHUIM npocTip (X,p)- Kpim TOro, gaHo npocrtip (Y,f)) i

romeomopdizm l//(X)Z X —Y .Toai Ha Y iHayKyemo anrebpy (o = {l//(E)| Ee 5{} f]} —anrebpa Ky6OBaHUX MHOKUH.
Ha ¢ posrnavemo mipy v: v(y(E))= J-(p(x)d,u(x), ne EeR. (D(X)Z X — R' - gopatHa HenepepsHa
E

dYHKUiA.
Teopema. Hexalt X — KOMNAKTHa MHOXMHa, KA [OMYCKA€E 3B'A3HI, 3aMKHeHi po36uTTa. AKwo f(y):Y SR

HenepepsHa, To _[ f(y)dv(y)= I f (w(x))p(x)dee(x) -

JosedeHHa. Ockinbkn  romeomopdiam X —Y , TOo Mipa Vv 33agae mipy Ha X, T06T0 VE eiﬁ
;(E) = V(‘/’(E)) - _[qo(x)dy(x) i 8 cuny HenepepsHocTi f (z//(x)) BOHa iHTerpoBaHa Ha X 3 Mipoto V. Tomy, B cuiy nonepeaHboi
E

Teopemu,

J £ C)dv(x)= [ £ ()k(x)du(x).,

3 iHworo 60Ky, ana aosinbHoro posbutta P :{ .}|:1

MHOXWUHN X, {'/’(Pl)} 6yae po3buttam Y i oTpumaemo

n

>t EF(R) =3 ) (R))

i=1

Mpwn /1(P) — 0 inTerpanbHa cyma 3nisa 36iraeTbca ao I f (!//(X))d ;(X), a iHTerpanbHa cyma cnpasa Ao j f (y)d v(y)
X Y

(/1(1,1/(P))—>0, Tak AK ¥ — romeomopdism KomnakTHoro npoctopy X —Y ). TaKUM YMHOM, OTPUMAEMO (Npu nepexosi Ao

rpaHuLL) I f(w(x))d ;(X)zj f(y)dv(y). Bpaxosyioun patile goseaeHy pisHicT Maemo:

X Y [ £ (dv(y)= [ fr(x)e(x)de(x).

PosrnaHemo 3amiHy 3MiHHMX B iHTerpani PimaHa no Bigpisky. Hexai l//(x): X =Y romeomopdism, R — suxiaHa

anrebpas X, a o= (//(ER) B Y. MpunycTumo, wo 8 X 3agaHa mipa 4, a B Y — v . Kpim Toro ‘R — anrebpa, sika cknagaerbea i3

n
MHOXWH BUay E = U P, ne P -38’a3ni i nonapHo He nepeTnHatoTbeA. Hexall Ha X BU3HauYeHa HeBif'eMHa, obmexkeHa yHKLiA
i=1

@: X — R', AiKa iHTerposaHa Ha X.
Teopema. fAkwo ana b6yab-Akoi 38’A3aHoi  MHOXMHM B e R V(W(B))Z I¢(X)d#(x), TO VAeiﬁ ,
B
oy (A) = [ p(x)de(x).

,qoeed/;HHﬂ. OcKinbkn @ — HenepepsHa, TO BOHa iHTerposaHa Ha Ac X (Aciﬁ). MoKaXemo cno4yaTtKy, Lo AKLO
AecR, 1o Fk >0 TaKe, wo V(V/(A))g ky(A). Ockinbkn A BumipHa 3a opaaHom (BepesaHcbkuii, 1990), To Ve >0
JE € R, takewo AcCE i ,u(E)—y(A)< gy(A).

vl () = v (@) =+ UJn(R) | = 3v(R)) =3 [ #(du) = M3 4(P) = Mas(E) < M@+ 2)sa(A),

i=:
n

ae M :Sup‘gp(xx. Ina posinbHoro £>0 i Ae® JE, eiR(gEg :UP_, P, - 38’A3Hi i nonapHo He nepetuHatoTbCA),
X i-1

uENA)<e.

—+

vy (A))— jq)(x)dy(x){ < oy (A) = v (B, ) +

Vi (E,)~ [

84



®I3UKO-MATEMATUYHA OCBITA (®MO) Bunyck 1(27), 2021

Igody(x)( <

E\A

| Jora00 [ 0] = o\ A+ St () ot

<ku(E,\A)+Mu(E,\A)<(k +M)s
OCKi/NIbKK HepiBHICTb BUKOHYETbCA ana Byab-akoro & >0, 1o U(Q(/(A))= J.(D(X)d,u(X) VAcR.

A
Teopema. Hexal f(x) BM3HayeHa i HemepepBHa Ha [a,b], a W(t):[g,ﬁ]-)[a,b] HenepepBHO-ANdepeHLiioBaHa,

pla)=a, ¢()=b ictporo moroToHHa. Toai j‘ f (x)dx = f f (@(t))y'(t)dt .

PE3Y/ZIbTATU AOCNIAKEHHA

[JoBeaeHHA HaBeAeHUX BULLEe TBEPAKEHb Ta OCHOBHUX Pe3y/bTaTiB, WO CTOCYOTbCA 3aMiHM 3MiHHUMX B iHTerpani PimaHa
B KpPaTHUX iHTerpanax, Npo sKi byae WTn moBa Aani, € aBTOPCbKMMMU. MPaKTUYHE 3HAYEHHA TAaKOTO NiAXOAY NONATAE B TOMY, LLO B
[aHy CXemMy MOBHICTIO BMUCYIOTbCA KpaTHi, MOBEPXHEBi Ta KPMBOJIiHIWHI iHTerpanau. [pu ubomy yci 3BMYalHIi NpuKknagm
O/4EePXKYHOTbCA NPU BigNoBigHOMY BUBOPI NpoCcTOpY Ta Mipw.

Po3rnaHemo nuTaHHA NPO 3aMiHy 3MIHHUX B iHTerpani PimaHa B KpaTHUX iHTerpanax.

Hexait x = x(&,77), y=Y(&,7) HenepepsHo-audbepeHLiioBaHi GyHKLii i 1//(55, n):(x(g, 77), y(§, 77)) romeomopdiam 3
X =[a,b)x[c,d) Ha Y =y(X )= R%.

BigmiTmo, Wwo byab-AKa TO4Ka (x, y)eY XapaKTepu3yeTbCA OAHO3HAYHO TOYKOH (f, 77)e X , Tomy ana 6yab-akoi
TOYKM 3 Y BignoBigHi 5, 1] Ha3MBalOTbCA KPUBOAIHIHUMU KOOpOUHaMamu.

B sakocTi BuxiaHoi anrebpu R Ha X posrnaHemo anrebpaiyHy 060/10HKY MHOXKUH BUAY [a,ﬂ)x [;/,r), amipausXiveY

— CTaHAapPTHI mipn Jlebera Ha naowmHi (naowa).
PO3rNAHEMO MHOMUHY A — [§,§+5]><[77,77+5] — KBaAparT 3 BepLIMHOI (5,77). 3miHHa TouKa Bigpiska PP, Mae Bua,

(&+t8,n), te[01] i nepexoaute B 3miHHy TOUKY y(& +18,17) = (X(&+15,7), (£ +t5,m)) = (&) +v/'(&.77)- (£5,0)+0(5)
Ay P1[ Pz' :l//(P:lPZ)'

[Jani, BpaxoBytoun BUrAag, noxiaHoi BigobparkeHHA, OTPUMaEMO

OX OX

wiertom)=ey)e| 75010 0) = () [ S mro 2 gmrs |+ o) -
25on

—(xy)rt- [2—5 , %}s o), 0(5)=(0,(6)0,(5))

3 iHWOro GoKy, 3MiHHa TouKa Ha BekTopi PP, mae koopauHath:

(6 Y)+t((E+8,7) = x(&,m), y(E+8,7) - y(&,m)) = (X, y)+
+t(§2(§ + 95,77)5,%(5 + ea,n)aj = (x, y)+{§2(éﬂ7)+ 01(5)-%(§,ﬂ)+ 02(5)j5 =

=(x, y)+t(2:g(§,77),§é(§,77)j5+ o(5?) o<eo<1

TaKnMM YMHOM, BiACTaHb MiXK BiANOBIAHMMW 3MIHHUMW TOYKaMK OyTU Pl'Pz’ i BeKTOpa Pl’PZ’ € 0(5). OTKe, BigCTaHb Big

3MiHHOI TOYKM Ha Ay3i PP, 4o BiApi3Ka PP, bype 0(5). Takum umHom, naowa S , , oirypu, obmerkeHol ayroto PI’PZ’ i
P P,

: :0(5X‘mk :0(52) (ocKinbku 1//(5,77) HenepepBaHO-AndepeHLiioBaHa

BiApi3KOM Pl’PZ’, MeHLa 0(5).Hp1'p2’

byHKUiA, TO
2 2
[ PR, =X +8.) =X +|y(& +8.m)- | <k5>
2 2
OX oy
e k> [—(&, +|=—=(, .
! J%@ a) |2
AHanorivHo naowi S, ., S, ,, S , , $iryp, Wo yTBOpeEHi BiANOBIAHUMU Ayramu i BiApi3KaMK AOPIBHIOOTb 0(5)2,
PPy P, Py Ps Py
oTXe SV/(P1P2P3P4) = KRR +0(5)2, (PP,P,P,, P, P, P, P, —u4oTnpukyTHuku). Biamitnmo, wo sektopu PP, i P,P, mawoTb
KoOpAMHATH:

PR —y(E+8,7)—yw(&,n)=(x(&+5,7)—x(&,7), y(&+5,7)— y(&,7)) =
- [j—g m2Le, m}s +o(s)
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=7 _ _ X 5, OX o s, O o)
PP, =yw(&+8,7+5)—w(&n+5) (“555 6775 y+a§5+an5j

(xr Zsye s )o@~ Zam Dgmorow@)

Tob6T0 BEKTOP p1 p2 BiAPi3HAETbCA BiA BEKTOpPA p4'p3' Ha 0(5), aHaNoriyHO BEKTOP pl'pA' Bif, pz'pa' BiAPi3HAETLCA HA

0(6):
3amiHUmo YOTUPUKYTHUK Pl'P2'P3'P4' Ha napanesnorpam, wo nobyzoBaHui Ha BEKTOpax
— OX LT X
RP = X (en)s Dsn)s |+06) T BB =[ Z(£,m)5, 2 (£,n)5 | +0(5) Moy Axoro noskawmo
o¢ os on on
yepes Sp. AHanoriyHo  piBHOCTi  naow, Wo oOTpumaHa Buwe, Oysemo mam S, , ., =§ +0(5)2 i
" RP PRy np
x oy
s s 2 o0& O&| .2 2
(BPPR,) = nl)+0(§) = ox oy o +O(5) , (nnowa napanenorpama, nobyaoBaHOro Ha BeKTopax; Tpeba
on on
BpaxyBaT, Wo x| 1 ox ay oy <k).
& o&|'|on

OX oy

g(éﬁ) %(5,77)

OX oy

%(5,77) %(5,77)
Hexat X o E = [a,ﬁ]x [}/, T],Top,i

E= 707 [a+%va+%}X[7+%,7+JTH}=LUJGU (0<j<m=[n(z—yp)] 0<i<k=[n(B—a)])

i,j=0
PosrnaHemo sigobpaskenta i 1 X — Y ,Toai y(E)c R? i ,/,(G__ ) — 06pa3s KBagpaTa 3i CTOPOHOIO E, BULLE MV
1]

n
nokasan, wo (G, )):‘,[a+%,7+%]‘ﬂ(6”)+ o(n_lzj.

Po3rnaHemo cymy

=1 (57 77) Toai SV/(P1P2P3P4) = ‘ I (5’ n]SHPzPsPA + 0(5)2

Mo3HaumMmo maTtpuLo

kll:;lu(!//(e.,))_k TJ L (a+_ y+—)‘,u(e-u)+o( ) Krm —

[a—l—— 7/—|——),Lz((3u)+0( j n?2(B —a )z — p).

Kpim TOro, ocKinbku ‘ (5177] — HenepepBsHa dyHKLia Ha E — X, To BoHa iHTerpoBaHa Ha E. OTke Ve >0 Elé'(s), VP,

U!'(fvﬂdédnJ—aqL
V2

X2 . §, To4i Ana po3buTTa PG = {Gij}

< o0 &) Tarax A(PG)=%<5-

A(P)<s *5' (&)

k—1,m-1
i,j=0

Hexait n > N(g), ae N Take, wo MHOMMHWU E BUKOHYETbCA OLHKa

BpaxoBylouu, Lo Mt I[a+i,y+jj,u(G”— (8 maHoMy BMMAAKY  TOYKM
5 n n
i
&1 a+— ¥y +—=1<€G; ;)otpumaemo ¥n > N
n n "
k—1,m—1

i i
| —, 3
(e m)

k 1m —1,m-1
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Cnpamosytoun n— oo OTPVMMAEMO, wo Ve>0 ”“ (& U)‘dfd - U(W(E)# =g, T06TO
E

vy (E))= [[1(&,7)d&d 7.
E
Hexalh E R i38’A3Ha, Toai E moe 6yTM NpeacTaBNEHO Y BUMNALAI CKiIHYEHOTO 06’ €AHAaHHA 3aMKHEHUX NPAMOKYTHUKIB

Ei Takmx, wo EiN Ej =0, i j, T06TO #(Ei M EJ_):O. OCKinbKM Ha KOXHil Ei PiBHICTb BUKOHYETbCA, TO BOHa

BMKOHYETbCA | Ha E (TyT Tpeba Bpaxosysatu, o v(!//(Ei )ﬁl//(Ej )): O i j, OCKinbkM W(Ei)mW(Ej) YyacTuHa

rpaHuLj, TO6TO KycKOBO-HenepepeHa Kpuea y R?).

omwe vy (E))=v(w(E))=[[1 (£, n)dedn = IEJ\I(f,nXdédn.

OBlrOBOPEHHA
3rigHo (CamoiineHko, Mpurop’esa, 2019) VA4 € sJ~{(X ), v(l//(A)) = -m | (ff. ﬂ)dfd 77 - OcKinbky cTaHpapTHa mipa Jlebera
A

Ha NNOLWMHI 3340BO/IbHAE yMOBam Teopemu Jlebera, To CNpaBeaNnBe TBEPAMKEHHS.
Hexait 3agane romeomopdHe BigobpaxenHs 1 R" — R", 10670 X; = X, (51,.,_,(;1), Ae X, HerepepsHa pasom i3

ycima noxigHumu 0X; y peskiit o6nacti A = R", wio B3aemHo-0aHO3HauHO Bigo6paxaeTbea romeomopdismom i 8 D = R".
8§j
Byaemo npunyckaty, wo A i D — obmeskeHi i KyGoBaHi, TOAi BPaxoBylouu, o AnA cTaHAapTHUX Mip Jlebera 8 R" BukoHytoTbes

ymoswu Teopemu Jlebera, byae cnpaseanvnsa Teopema.
Teopema. Hexaii f (xl,,_,, xn) iHTerposaHa Ha obnacti D < R", Togai

II f(Xy,enny X, X, . ..dX,, :.‘-'A'.‘- LG CE NS CANPEN ) PX
<[1(&,...&, A&, .. dE,,

OX, OX,

Ae I(élign): : (§1|---1§n)'
OX,, OX,,
o0&, as,

Hacnidok. AKwWo n=3, D i A — KyboBaHi i obmexeHi w(é,n,é): D —>A HenepepsHo-audepeHLiioBaHNi
romeomopodism, f(x| y,z): D — R! Ta iHTerposaHa Ha D, To

JIJ £ (< y. 2)axdydz= [[[ £ (x(&,7. ) y(& 7. NS 7. NS 1A

BUCHOBKW TA NEPCMNEKTUBU NOAANBLLUOIO AOCNIAXEHHA

MepeBarn po3rnaHyTOro NiAXo4y WoAO 34iMCHEeHHA 3aMiHWM 3MIHHUX B iHTerpani PimaHa NOACHIOIOTLCA TUM, WO KPaTHI,
noBepxHeBi Ta KPMBONIHINHI iHTErpanu NOBHICTIO BNUCYIOTLCA B HaBeAEHY Y CTaTTi CXeMY Ta O4,EPXKYIOTbCA, TAKUM YUHOM, B AKOCTI
npvKknagis npu BignosigHomy Bubopi npoctopy Ta mipu. Came TOMy TakuW niaxig npy niaroToBui mManbyTHiX BuuTenis
MaTeMaTUKM cnpuse npodeciliiHiii opieHTaLii HAaBYaHHA MaTEMATUYHOIO aHanisy.
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PECULIARITIES OF VARIABLES REPLACEMENT IN THE RIEMAN INTEGRAL IN THE MATHEMATICAL ANALYSIS COURSE IN
FUTURE TEACHERS OF MATHEMATICS TRAINING
V.G. Samoylenko, V.B. Hryhorieva, O0.0. Hniedkova, O.V. Kotova
Kherson State University, Ukraine

Abstract. The article considers the peculiarities of variables substitution introduction in the Riemann integral in the teaching of mathematical
analysis in pedagogical specialties of higher educational institutions.

Problem formulation. Due to the fact at present secondary and vocational education have entered a fundamentally new stage of its development,
the characteristic features of which are the development of education on the basis of new progressive concepts, the introduction into
the educational process of modern pedagogical and information technologies, scientific methodological achievements, the problem
of improvement of the professional training of mathematics teachers is especially relevant. Mathematical analysis has a great
importance in future mathematics teachers learning. The article on the example of consideration of a specific issue of this course
identifies the mathematical aspects related to the peculiarities of material teaching, taking into account the current requirements
for learning process. The question of replacing variables in the Riemann integral for functions given on metric spaces with measure,
in particular, in multiple integrals, is considered.

Materials and methods. General methods of mathematical analysis and analysis of mathematical literature on the calculation of multiple
integrals and the Riemann integral using the method of substituting variables, analysis and generalization of own pedagogical
experience and pedagogical experience of leading teachers and scientists were used.

Results. The paper considers the author's approach to replacement of variables in the integral in the general case, the replacement of variables
in the Riemann integral by a segment, as well as for multiple integrals of functions given on metric spaces with measure.

Conclusions. The approach discussed in the article has certain advantages, which are explained by the fact that multiples, surface and curvilinear
integrals fit into this scheme and are obtained as examples with the appropriate choice of space and measure. That is why this
approach in the learning of future mathematics teachers contributes to the professional orientation of teaching mathematical
analysis.

Keywords: mathematical analysis, function given on a metric space with measure, Riemann integral, information technologies, variable.
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IHOOPMALIIMHI TEXHONOTTI B OPUANYHIN AIANBHOCTI

AHOTALIA

®opmyniosaHHA npobaemu. Y cmammi po32aaHymo aKmyasnbHi HANPAMKU SUKOPUCMAHHA iHopmauiliHux mexHonoeii 8 topuduyHil
disnbHOCMI. Y cydacHomy ceimi 00HUM 3 Halisaxcaugiwux 3a80aHb HOPUOUYHOI 0ifsIbHOCMI € CBOEYACHE | TOBHOYiHHE 3a6e3neYeHHs
topucmig 00CMOBIPHOK MAa AKMYyasbHOK 30KOHOO0ABYOK IHEHOPMAYIEID, a MAKOX 8IOOMOCMAMU, WO BKAOYAOMb 3MIHU ma
00MoBHEHHA, AKI BHOCAMbLCA 00 HOPMAMUBHO-MPABOBUX OOKYMEHMIB, MAKOH GKMYQAsnbHUM € 8UKOPUCMAHHA iHopmayiliHux
mexHonoeili 8 npoyeci ekcrepmus ma nMpuliHAMMA 8aXUBUX pPilleHb Mpaso8o20 Xapakmepy.

Mamepianu i memodu. Mamepianamu cmammi cmanu Haykosi npauyi, 8 AKUX po32aa0aomsca npobaemu OpUdUYHOI iHHOPMamuKu,
8idomocmi, AKi cMocylomeca OKpemux HanpsAMKIe 8UKOPUCMAHHA iHGopmayiliHux mexHooezii 8 puduyHili disasHocmi. Memoo:
aHaniz iHpopmayiliHux cucmem, y3az2anbHeHHA OMPUMAHUX  pakmis, Kaacugikauis  iHpopmayiliHux mexHonoeil, wo
3acosyromeocs 8 lopuduyHil disnbHocmi.

Pe3yaemamu. BuzHayeHo U y3a2a16HEeHO HANPAMKU 8UKOPUCMAHHA iHpopmayiliHux mexHonoeil 8 topuduyHili disansHocmi: iHpopmamusayis
npasooxopoHHoi OignbHOCMI, iHhopmamusayia Mpagomeop4yocmi, npusedeHHs 3aKoHoO0aecmea y 8i0nogidHicme i3 3Hosy
npuliHAMUMU HOPMAMUBHUMU GKMAMU, B00CKOHA/IEHHA CcuCmemu 3aKoHooascmea 041 eidcymHocmi cynepevausocmi
HOPMamMuBHUX aKkmie, 800CKOHAIEHHSA MPoyecy npasomeop4yocmi, iHpopmamu3sauis npasozacmocosyoi disa6Hocmi. Yci npasosi
iHhopmayiliHi pecypcu, npedcmasneHi 8 mepexci IHmepHem doyinbHo Kaacugikysamu Ha maki: OepxcasHa enada, npasosi 3MI e
mepexci [HmepHem, calimu o npasy, 8ipmyasnsHi Kaybu i npasosi hopymu, Npaso3axucHi op2aHizayii ma ropuduyHi pipmu, WWW-
CcmMopiHKU 8idomux topucmis, 3aKopAOHHI Npasosi pecypcu..

BucHosku. lodanbwa iHmezpayis iHpopmauiliHux mexHonoeili 8 2anysi npasosoi difanbHOcMi 00380aAUMb 3HAYHO CKOpOMUMU 4ac, Wo
8UMPAYAEMbCA HA NPUUHAMMA PilUEHHA 8 MeX(ax KOHKpemHoi npasosoi cumyauil, noainwumu akicme i supobumu npasgusneHe
pilWeHHsA.

K/TKOYOBI C/IOBA: iHgopmayiliHi mexHosnoeil, opudu4Ha difabHicMb, HANPAMKU, MOWYK, eKcriepmusa, aHasnis, npasocyoos.

BCTYN

MocraHoBKa npobaemu. Y cyyacHOMy CBiTi O4HMM 3 HaWBaK/NMBILUMX 3aBAAHb OPUAMYHOI AiANbHOCTI € CBOEYacHe i
NOBHOLLiHHe 3abe3neyeHHA IOPUCTIB JOCTOBIPHOIO Ta aKTya/IbHOK 3aKOHOAABYO iHHOPMALLEID, @ TAKOX BILOMOCTAMM, WO
BKNIOYAIOTb 3MiHM Ta AOMNOBHEHHA, AKi BHOCATHCA A0 HOPMATUBHO-NPABOBUX JOKYMEHTIB, TAKOX aKTya/lbHUM € BUKOPUCTAHHA
iHbopMaLiMHWX TeXHOOTil B NMPOLLeCi eKcnepTn3 Ta NPUAHATTA BaXKAMBUX PilleHb NPaBOBOro XapaKTepy.
Mpwu ubomy Ha noyaTky XXI cToniTrTa paxiseupb LOPUAMYHOI ranysiy cBoilt NpodeciliHii 4iaNbHOCTI 3BePTAETLCA A0 LMPOKOro Kona
iHpopmaUjii pi3HOro TMMNYy — HayKOBOI, COLLia/IbHOI, OPUAUYHOI, EKOHOMIYHOT YK iHWOro TMNy. MpK UBOMY, AK CBIAYMTb MPAKTMKA
HOPUAMYHOI AiANbHOCTI, MepCcoHaN NPaBOOXOPOHHUX CTPYKTYP, CYAOBUX OPraHiB i opuANYHUX ¢ipm Binbluy YacTMHY CBOrO Yacy
BMTPAYa€E Ha poboTy 3 iHpopmaLjieto Ta Ha i 06pobKy.

Y 3B'A3KYy 3 UMM aKTya/lbHUM € AOC/IOKEHHA MWTaHb, MOB'A3aHMX 3 BMKOPUCTAHHAM iHGOPMALiMHUX TexHonorin B
IOPUANYHIN AiAaNbHOCTI B 3B'A3KY 3 LUMPOKMM KOJIOM NOBHOBAXKeHb, AKi AaHi TEXHONOrii BiAKPWMBaIOTL Nepes NPakTUKYUYMMu
topucTamum.

© H.A. TpiHTiHa, C.€. KoTeneseub, 2021.
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AHani3 aKkTyanbHUX AocnigMeHb. [0 NUTaHb, WO CTOCYHOTLCA MOX/IMBOCTEN BUKOPUCTAHHSA iIHGOPMALLIMHUX TEXHONOTIN
B IOPUAMYHIN AiSNbHOCTI, B OCTaHHi poku 3BepTanuca 0.0. [AeHucosa, b.A. 3annotuHcbkuii, H.B. Kywakoea-KocTuubka,
B. AypauvHeup, €. Moiicees, M. Wseus, B.T. IBaHoB, C.M. IBaHOB, B.B. Kapactok, B. ®poHuKo Ta iH.

YKpaiHCbKi BYEHi 3a3HayaloTb, WO B Hall Yac naeTbca Npo GopMyBaHHA «UUPPOBOI» IOPUCNIPYAEHLLT, AKA MA€E Ha MeTi
BNPOBaAKEHHA Yy NPABOTBOPYICTb Ta NPABO3aCTOCYBAHHA KOMN'IOTEPHOT TEXHIKK, CNeLiaibHOro NPorpamHoOro Komn'toTepHoro
3abe3neyeHHn, MaTeEMaATMYHMX METOAIB Towo. Taki BNpoBaAKeHHA HeobxigHi ans 36opy, 36epiraHHA i 06pPObKM NpaBoBOi
iHpopmaUii 3 MeToto Habinbll ePeKTUBHOTO OTPUMAHHA Pi3HUX IHPOPMALIMHNX PUAMYHUX nocayr (PpoHuKo, 2019).

MorofXytumnch i3 AaHOK Te30l0 BBAXAEMO 33 HeobXigHe NPOAOBXMUTM AOCNIAKEHHA B cdepi BUKOPWUCTAHHA
iHpOPMALIHNX TEXHO/OFIN B OPUANYHIN AiANBHOCTI, WO | € METOH L€l CTaTTI.

METOAU AOCNIAXKEHHA
MeTogamm, AKi BUKOPMCTOBYBA/IMCA aBTOPOM L€l CTaTTi, 6yM aHani3 iHpopmaLiiHUX CUCTEM, Y3aralbHEHHA OTPUMAHUX
dakTiB, Knacuodikauia iHGopmMaLiiHUX TEXHOOTIN, WO 3aCOBYIOTLCA B FOPUAMYHIN AiANbHOCTI.

PE3Y/IbTATU AOCNIAXKEHHA

CborofHi HasiBHi Taki HANPAMKM BUKOPUCTaHHSA iHGOPMALLIMHMX TEXHONOTIV B FOPUAMYHIN 4iANbHOCTI:

- iHpopmaTM3aLia NPaBOOXOPOHHOI AiANbHOCTI Mae Ha MeTi aBTOMaTM3aLito poboumx npoueciB y NPaBOOXOPOHHUX
opraHax - NpoKypaTypi, opraHax BHYTPILLHIX CNpaB, OCTULLT, Cy[0BUX OpraHax, apbiTpaxi ToLLo;

- iHbopmaTM3aLia NpaBoTBOPUOCTI Nepeabavac WBMAKe i AKicHe 3abe3neyeHHs iHPopMaLlielo NPO HOPMaTMBHI NPaBoBI
aKTu, Npo 3apybixkHe 3aKOHOAABCTBO, a TAKOXK 3abe3neyeHHs eKOHOMIYHO, CoLiaNbHO, NOMITUYHO Ta iHWO iHbopMaLlieto,
HeobxigHo ans po3rnsfay B AiANbHOCTI 3aKOHOAaBUiB i ¢daxiBUiB, Aitoumx y chepi NpaBOTBOPYOCTi; BM3HAYEHHA 3B'A3KIB
CTBOPHOBAHMX HOPM MpPaBa i3 3aKOHOAABCTBOM;

- NpUBEAEHHA 3aKOHOAABCTBA Y BiANOBIAHICTb i3 3HOBY NPUAHATUMW HOPMATUBHUMU aKTaMu;

- CBOEYACHe CKacyBaHHA abo 3amiHa CTapMx HOPM NPaBa; BAOCKOHANEHHS CUCTEeMM 3aKOHOAABCTBA ANA BiACYTHOCTI
cynepeynnBoCTi HOPMATUBHUX aKTIB;

— BAOCKOHAJIEHHS NPOLLECY NPaBOTBOPYOCTI 3@ PaXyHOK 3aNpoBaAKeHHSA HOBUX iHPOPMaLLIMHUX TEXHONOTIN;

- iHpopmaTmM3aLia NpaBO3acTOCOBYOI AiANBHOCTI CNPAMOBaHAa Ha 3abe3neyeHHA NPaBOBOI iIHPOPMaLLiEID BCiX yYaCHMKIB
NpPaBOBUX BiZHOCKH, AKi BUKOHYIOTb 3aKOHM UM iHLWI HOPMM NpaBa.

Y To# e yac chepa 3acToCyBaHHA LLUX TEXHOOTIM B OPUAMYHIM MPAKTULL NOCTIMHO PO3LIMPIOETHLCA OCKINIbKYM, AK 3a3HAYaAE
B. ®poHYKO, CbOroAHi B YKpaiHCbKOMY NpPaBOBOMY MOAI MPAKTMYHO HEMAE TAaKOro BUAY IOPUAMYHOI AianbHocTi, ae 6 He
BMKOPUCTOBYBANNCA KOMN'tOTEepM3aLlia, KOMN'IoTepHi TexHonorii Ta IHTepHeT. ABTOMaTu3auia 6araTbox CycninbHUX npoLecis
HabyBae wBMAKMXx obepTiB. CTOCyeTbCA Ue i topuanyHoi npodecii. Lndposi Komn'toTepHi TexHonorii B topnauyHii cohepi
PO3BMBAOTLCA 33 TAaKMMM HANPAMKaMu: aBTOMATM3aLia TUNOBUX IOPUAMYHUX MOCAYr, 3aCTOCYBaHHA HOPUAUYHUX OHAANH-
CepBiciB, «A4iAXUTUNIZaLIA» AeprKaBHUX NOCAYT Ta HAAAHHSA TX B PEXKUMi OHNANH, Nepexis L0 CUCTEMU e/1eKTPOHHOIO NPaBoCcyAasn,
MOZEeNt0BaHHA IOPUANYHMX PillleHb Ha OCHOBI LUTYYHOTO iHTENEKTY Ta iH. (PpoHuKo, 2019).

Y Tol e yac cneumndika LPUANYHOI AiSNBHOCTI CNPUAE TOMY, WO CYY4aCHi IOPUCTU MOXKYTb BMKOPUCTOBYBATU B CBOIM
OiANbHOCTI NporpamHe 3abe3neyeHHs ByAb-AKOro BUAY: Bif CTaHOAPTHUX TEKCTOBUX pPefaKTopiB A0 cnevianizoBaHUX Nporpam
06pOobKM faHMX, OoAHAK, HaWbinbw 3aTpebyBaHMMM 3aNULLIAIOTLCA AO0BIAKOBO-NPABOBI CUCTEMMU, LLO NPEACTaBAATb cO60t0
CYKYMHICTb, AKa MicTUTb B cobi macuBM NpPaBoBOi iHGOPMaL,ii Ta IHCTPYMEHTH, 3aBAAKN AKMM KOPUCTYBaYeM CUCTEMU MOXKYTb
BMKOHYBATUCA Pi3HOro poAy onepaLiii NoLWyKy HEoOXiAHUX LOKYMEHTIB.

3aBOAKM TaKMM iHCTPYMEHTAM MOMHA LyKaTU GparmMeHTU LOKYMEHTIB, 3alMMaTuCA BUBEAEHHAM [OKYMeHTIB abo ix
dparmeHTiB Ha APYK, CTBOPEHHAM BNACHOT A06IPKN AOKYMEHTIB 3 ypaxyBaHHAM cneumdikm npodeciiHoi AisAbHOCTI TOLWwO.

[oBiaKoBI NpaBOBi cMCTEeMM MalOTb OCHOBY, AKA MpeacTaBieHa cucTematusauieto iHGopmauii npaBosBoro Tuny B
iHpopMaLiiHnx 6aHKax. PoboTa 3 TaKMMM CUCTEMaMM [,A€ OPUCTY MOKANBICTb OTPMMATKU JOCTYN 0 OCTAHHIX PeAaKL;iil NpaBoBUX
aKTiB i LOKYMEHTIB. K NpaBuio, 6a3a AaHUX LUX CUCTEM MAE iEPAaPXiUHY CTPYKTYpY, LLLO AAE 3MOTY JIErKO OPIEHTYBATMCA B i 3micTi
Ta WBWAKO 3HAXOAMTW MOTPiIOHI po3ainn. [JOKYMEHTU CMCTEMATU30BAHO 33 TUMAMM, TEMATUKOI, OdiLinHMMK nybaikauiamuy,
XPOHONOTIEID HaAXOAXKEHHSA. Y Byab-AKOMY po3aini 6a3u NpawtotoTb YHiBepcanbHi NOLWYKMW: — 33 CIOBOM Y1 KOHTEKCTOM Y TEKCTi;
33 KOHTEKCTOM Y Ha3Bi; 3a gaToto (PpoHuko, 2019).

MoXHa 3 yMNeBHEHICTIO CTBEPAMKYBaTM, WO BMPOBAAMKEHHA AO0BIAKOBO-NPABOBUX CUCTEM CTa/fi0 HaMBAXKAMBILLIMM
[OCATHEHHAM iHPOPMaLiHOT eNOXMN B KOHTEKCTI OPUANYHOI AiANbHOCTI.

HallBa)KNMBIiLWMM eN1eMeHTOM Cy4yacHMX [AOBIZKOBUX CUCTEM, MPU3HAYEHUX ANA OPUCTIB, € iHPopMmaLiiHi pecypcu
IHTEepHeTY. MoxnuBocTi IHTepHeT-pecypciB gna AiANbHOCTI lopUCTa € HEeBiA'EMHOIO MOro YacTMHOO, OCKiINbKM poboTa
cniBpobiTHMKa topuanyHoi chepn besnocepesHbO NoB'A3aHa 3 poboToto 3 iHpopmaLieto. TepmiH «poboTa 3 iHPpopmaLieto» BxKe
[,aBHO YBIMLWIOB Yy Haw CBIT. 1A epeKTMBHOI pob0oTH topucTa B IHTepHETi 3ibpaHi i € B 3araibHOMY 40CTyNi HEObXiAHI 3aKOHW, Pi3Hi
nonpaBKW i NOCTaHOBM. Pe3ynbTaTOM 3aCTOCYBaHHA IHTEPHETY B IOPUMAMYHIN NPAKTULi € pi3Ke CKOPOYEHHA NanepoBUX apxisis,
NerkicTb i npoctoTa nybnikauii iHpopmauii, yHiBepcanbHUI i NnpupogHUn goctyn Ao iHbopmalii 3a AONOMOroto HaBiraTopis,
CYTTEBE CKOPOYEHHA BUTPAT Ha aAMIHICTPYBaHHA A0AATKIB HA pob6oUYMX MicCLAX KOPMCTYBAYiB, HeraiHa akTyanisauia 6yab-aKkux
3MiH B iHpOPMALIIHOMY CXOBMLLi OpraHi3au,ii, 3MilLeHHA aKLEHTIB Bifg, cTBOpPeHHA iHpopMauii 40 il epeKTUBHOIO CNoXUBaHHS.

IHTEpPHET ANA NPaLiBHUKIB LOPUANYHOI chepu Mae 0cobanBe 3HAYEHHSA, OCKIIbKM TaM 3HAaXoAMTbCA 6araTo NpaBoBOi Ta
nos'a3aHoi 3 NnpaBom iHbopMaLLii: HopmaTUBHa NpPaBoBa iHGOPMALLIA; CyA0Ba NPAKTUKA; MiXKHAPOAHI acCnNeKTU NPaBoBOi CUCTEMU;
npasoBa NiTepaTypa; aHaNiTUYHa NpPaBoBa iHpopmaL,ia; maTepian Npo GaKTU NPaBOBOI AiNCHOCTI; HOBMHMW, MaTepiaNn CTaTUCTUKMY;
KOHTp-NpaBoBa iHbopmaLis (cnocobu NopyLLeHHA 3aKoHY).

Yci npaBoBi iHpopmaLiliHi pecypcu, npeacTaBneHi B MepesKi IHTepHEeT, Ha Hawy AYMKY, MOXHa KnacudikyBaTM TakKUM
YUHOM:
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1. flepkaBHa Bnaga - To6TO CalTM HanexaTb OpraHam AepKaBHOI BAaan YKpaiHW: callT npesngeHTa YKpaiHu, cantm
KabiHeTy MiHicTpis, BepxoBHOi Paaun, caiTu miHictepcTs YKpaiHu, caliTi CyAiB i NPaBOOXOPOHHMX opraHiB. TyT 3ibpaHi BCi odiuiliHi
LaHi NPO CTPYKTYPM i iX AiANbHICTb.

2. MNpagosi 3MI B mepexi IHTepHET WKPOKO npeacTasneHi. YacTMHa 3 HUX € iHTepHeT-Bepcietd oQiLiiHNUX NanepoBmx
BMAAHb, iHLWA YaCTMHA 3'ABNAETLCA i iICHYE HE3aNEeXKHO Bif, HUX | BUK/IIOYHO TiZIbKW B €1€KTPOHHOMY BUTAAL,.

3. CaiiT1 No npaBy - CTBOPIOIOTLCA NPODECINHUMM FOPUCTAMM | MICTATL MaTepiasn 3 AKMXOCb NPABOBMUX NUTAHb, Cynepeyvok
i npobnem.

4. BipTyanbHi Kn1ybu i npasoBi popymu - CTBOpeHi i BegyTbesa rpynamu npodecioHanis y coepi topucnpypeHuii. TyT
BEAYTbCA 06roBOPeHHA BUHMKAIOUYMX NUTaHb i3 3aCTOCYBAaHHAM 3aKOHOAABCTBA i PILLEHHAM KOHKPETHUX CUTYaLLil.

5. MpaBo3axM1CHi opraHisau,ii Ta pUAMYHi GipMKn - NpeacTaBAeHi AK CaliTU, CTBOPEHi rPOMaACbKMMK MPaBO3aXMCHUMU
CTPYKTypamMu i OpraHisauiamm, Tak i caiTu BeNIMKUX i BiZOMUX OpuAnYHMX ipm. TyT npeacraBneHi maTtepianun, nos'aAsaHi 3
Pi3HUMU NPABOBUMMU NMUTAHHAMM.

6. WWW-CTOpiHKM BiOMMUX IOPUCTIB - NpeacTaBNeHi WWW-CTOPIHKM BiAOMMX BITYM3HAHUX FOPUCTIB, e € AaHi 3 biorpadii
i MaTepianu npo ixHto NpodeciliHy AifNbHICTb.

7. 3apybixKHi NpaBOBi pecypcy - HaBeaeHi NPUKAaaM 3apybirKHMX (QHFNOMOBHMX) 6a3 AaHMX pi3HOTo TUNy.

TaKMM YMHOM, OCTAHHIM YacoM IHTepHEeT pecypcu CTanu HeBif'EMHO YacTMHO poboyoro npouecy byab-AKOro topucTa.

TakoX cnif, 3BEPHYTU yBary, WO Cy4YacHi 3acobu iHpopmaTM3aLii A03BOAAOTL OpUCTam ¢ikcyBaTU HeobXxigHi AaHi i
nobysatn pgokasu. CiogM MOXKHA BiAHECTUM TexHiKy, Wo [03Bonse pobutn dotorpadii, a TakoxK BecTU Bigeosnomky abo
ayfiosanuc. I3 cydacHux po3pobok Crig, BUAIANTM CUCTEMY 3aXMCTY CBIAKIB, AKA NPeAcTaBafe cobO0 KOMMNIEKC NPUCTPOIB, WO
BK/IlOYAE B cebe Kamepy, MiKpodOH, CUCTEMY 3MiHWM ronocy i T. iH.

LLle ogHMM 3acob0oMm, WO nonerwye poboTy IOPUCTA, € BifeOKOHDEPEHL3B'A30K, LLLO A€ MOMKJ/IMBICTb NPOBOAMUTU PO3TAAS,
cnpaB 6e3 O4YHOI MPWMCYTHOCTI YYacHWUKIB npouecy. AK A0Kasu Npu pos3rnagi cnpas B CyAi HepiaKO BUMKOPUCTOBYHOTbCA AaHi
aBTOpEricTpaTopiB i BiaeOKamep Linoa060BOro CnoCcTepPErKEeHHS.

MopiBHAHO HOBMM HaNPAMOM 3aCTOCYBaHHA iHPOPMaLIMHMX TEXHONOTIA Y IOPUANYHIN AiANbHOCTI € eKCNepTHI CUCTeEMU -
CUCTEMM LITYYHOrO iHTENEKTY, MPOrpamu, WO 34aTHI HAKONUYYBATK 3HAHHA | MoAentoBaTH nNpoLec ekcnepTunsu. Moasa ekcnepTHUX
cUCTeM O3HaMeHyBasa nepexig, Bif, CyTo TeopeTUYHOi chepu LITYYHOrO iHTeNEeKTY A0 NPUKNAAHOI. EKCnepTHI cuctemmn moxyTb 6yTn
KOPUCHMMM finLle ToAi, Konm aobpe Bigomi cnocobu NoLLyKy pilleHHsA, @ eKCNepT MOXe TOYHO ONUCcaTH /IOTiKy PO3B’A3aHHA 3a4aui.

OBlrOBOPEHHA

HalinepcneKkTUBHIWMMM HaNpPAMaMM WOA0 CTBOPEHHA LIUX CUCTEM MU BBAXKAEMO:

- iHTerpauilo eKCnepTHUX CUCTEM 3 TPAZMLUIMHMMKU MakeTamu (TabAMYHMMMK pefakTopamu, CUCTEMaMU YNpPaBiHHA
6a3amu faHUX) 3 MeToto Po3B’A3yBaHHA 3aBAaHb Y GopMi, A0 AKOT 3BUK/M KOpUCTYBaYi lopuAMYHOI iHGopmaLii;

— CTBOPEHHA EKCMepPTHUX CUCTeM «PeanbHOro» 4yacy Npw ynpasfiHHI HemepepBHUMM Mpouecamu (Hanpuknag, oaa
NiABULLEHHA HaAIMHOCTI ynpaBaiHHA NoToKamu iHGopMaLLii B OpraHisauisx, Lo BXOAATb A0 CKAaAy NPaBOOXOPOHHOT cuctemu);

- po3po6Ka AMHAMIYHMX EKCNEePTHUX cucTeM (TOBTO CUCTEM HepeanbHOro Yacy, fiKi BPaxoBYHOTb CYTTEBI 3MiHW, LLO
BigbyBaloTbCA B Npoueci «0bmipkoByBaHHA») (3annoTUHCbKMIA, 2018).

MepcrnekTMBHUM HANPAMKOM BUKOPUCTAHHA iHOOPMALiHMX TEXHONOFIN B IOPUAMYHIN AiANBHOCTI € eNneKTpoHHe
npaBocyaaA — ABULLE HOBE i CKAaAHe B 3MICTOBHOMY M/aHi. AKTyasbHICTb LbOro HanpAMKY BMKOPUCTAHHA iHPOpMaLiiHUX
TEXHOJIONN Yy IOPUANYHIN NPaKTUL NoB’A3aHa 3 Tem, WO MOBHOLHHE iCHYBaHHA AEMOKPATUYHOI AepKaBU HEMOXK/MBe Oe3
CUCTEMW BIAKPUTOTO i LWBWMAKOIO CYAOYMHCTBA, afie 3arajibHUMA CTaH BMNPOBAZXKEHHS iHPOpPMaALIMHMX TexHoNorin, LWo
aBTOMaTU3yloTb PobOTy cyaiB Ta npouecyanbHUX Ai y cyAoBid cuctemi YKpaiHM, HE MOXKHa BBaXKaT AOLiNbHUM. HaTomicTb
nigBuULLEHHA ebeKTUBHOCTI CYA0BOI AiANbHOCTI B ymoBax dopmyBaHHA iHPopmaLiiHOro cycninbCTBa Nnepeabdayae BNpoBaaKeHH:A
B Hel iHQOpMaLiMHMX Ta KOMYHIKaLiMHMX TeXHOAO M, AKi 6 f03BOAMAN 3abe3MeYnTn JOTPMMAHHA BiAMOBIAHUX CTAaHAAPTIB i
NPUHLMNIB €/IeKTPOHHOIO CcyAounHcTBa (LlMmban, Omenbuyk,& KaniHivueHko, 2017).

Tomy HeobxiAHO PO3PI3HATU NOHATTA Ke/IeKTPOHHE NPABOCYAAAY» B LUMPOKOMY i By3bKOMY CEHCaX. TaK, B LUMPOKOMY CEHCI
nif, eNeKTPOHHUM MPABOCYAAAM MOMKHA PO3YMITU CYKYNHICTb Pi3HUX aBTOMATU30BaHWUX iHGOPMALMHKUX CUCTEM - CEPBICIB, WO
HajaloTb 3acobu ana nybaikauii cyaoBUX akTiB, BEAEHHA eNeKTPOHHOI cnpasu i JOCTyny CTOPiH 40 MaTepianiB enNeKTPOHHOI
cnpasu. BuweBKasaHi 3acobun 403BONAIOTb BUBECTU Ha 30BCIM iHLWIMUI AKICHUI piBeHb B3aEMOAIiO CyAy, YYacHMKIB npouecy Ta
iHWKX 3auikaBieHux ocib. Y Tol e Yac BCi Uj cepBicM HOCATb NPUKNALHWUNA, AOMOMINKHUIA XapaKTep, He 3MiHIYKM cnocobis
BEEHHA Cy0BOro NpoLiecy.

Y BY3bKOMY CEHCi €/1eKTPOHHE NPaBoOCYyAAA — Lie MOXAMUBICTb CyAy Ta iHWMX Y4aCHUKIB CyA0BOro npouecy 34iicHioBaTH
nepenbayeHi HOPMATUBHO-NPABOBMMM aKTamu Aii, wo 6esnocepefHbO BMAMBAOTb HA MOYATOK i Xif, CyA0BOro npouecy
(HanpuKnag, Taki 4ii, AK Nodava B Cy4 AOKYMEHTIB B €NeKTPOHHI dopmi abo yyacTb B Cya0BOMY 3acifaHHi 3a A0NOMOro
CUCTEMM BigeOKOHbEepeHL3B'A3KY).

Mif enekTpoOHHMM NPaBOCYAAAM CAig PO3yMiTH cnocib 34ilicHeHHA NpaBocyaan, NPy AKOMY CYA0YMHCTBO BifbyBa€eTbCA
33 JOMNOMOrO BCTAaHOBAEHWUX NPOLECYaSlbHUM HOPMATMBHO-NPAaBOBMM aKTOM creljianbHUX iHGOPMALiNHO-KOMYHIKaLiMHUX
TeXHONOri, 3acTocyBaHHA AKUX 3abe3neyye BUMKOPWUCTAHHA, CTBOPEHHA i 36epiraHHA BCiX BMKOPUCTOBYBAHMX B Npoueci
LOKYMEHTIB B €/1eKTPOHHIN $opMi, a TaKoK 0BMiH iHPopmaLiEld MixK ycima yyacHMKamuM npouecy. EnekTpoHHe npasocyaas
Big06parkae cyyacHi TeHAEHLUji B pO3BUTKY AEPXKaBM i NPaBa, € e/IeMEHTOM e/IeKTPOHHOI IePKaBU | MepeXKeBoro CycninbCTea,
npeactaBnse coboto ocobamBuiA cnocib i dopmy 3aiiCHEHHA Aep)KaBHOI YHKLi, afAeKBaTHY Cy4aCHOMY PiBHIO PO3BUTKY Ta
iHpopmaTusauii cycninbcTaa.

[aHe gepxaBHO-NpaBOBe ABULLE XapaKTePU3YIOTb TaKi OCHOBHi O3HAKU:

1) BUKOPUCTAHHA iHGOPMALINHO-KOMYHIKaLiMHMX TEXHOONi AK OCHOBHOTO 3ac0by 3A4iMCHEHHSA BCiX NpOLEcyanbHUX Ain
AK CYlOM, TaK i CTOPOHaMM, a TaKOX A/ 34iMCHEHHA AilA, Wo 3abe3neyytoTb NpoLec CyaouMHCTBa. MpU LbOMy 3aCTOCYBaHHA
iHPOPMaLiIHO-KOMYHIKaLiMHUX TEXHOOTi FPYHTYETBCA HA NPOLECcyaslbHOMY HOPMaTUBHO-MPABOBOMY aKTi;
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2) CTBOPEHHSA CUCTEMM €NeKTPOHHOrO0 AOKYMEHTOOBIry (30BHIWHbLOrO i BHYTPILWHbLOMO), WO [O3BONSAE CTOPOHAM
HanpaBAATU AOKYMEHTU B cyA, a CcyAam 3abe3neunty HanexHe NPOXOAXMKEHHS MOAAHWX LOKYMEHTIB B CyAi i CTBOpeHHs
€/1eKTPOHHOI cnpaBu. EnekTpoHHa dpopma LOKYMEHTA € OCHOBHO, MPWU LbOMY OCTaHHA BUKOPUCTOBYETbCA AK MOBHOLHHWI
€KBiBa/JIeHT AOKYMeHTa Ha nanepoBomy Hocii. Mo cyTi, B eneKTpoHHOMY npasocyai naneposa ¢opma AOKYMEHTA BUTICHAETbCA
eNIeKTPOHHOo hopMoto;

3) 3anpoBagKeHHA CUCTEMM YNPaBAiIHHA e/IeKTPOHHOI CMPaBoto, AKA A€ MOMKAMBICTb YyNpaBaATM iHbopmalLieto, Wwo
MIiCTUTbCA B CMpaBi i HagaBaTn JocTyn o iHdopmalii, AK WMPOKOMy, TaK i 0bMmexKeHOMY Koy ocib (cTopoHam crnopy), AKLLO
iHpopmauia € KoHOieHUHOIO;

4) popmyBaHHA cucTemm NybiKawii BCix Cy[0BMX aKTiB;

5) 3abe3neueHHn dikcauii noaili cyaoBMX 3acifaHb 3a LOMNOMOro0 ayaioBifeo3anucy;

6) WKpOKe BMKOPUCTaHHA 3acobiB BifeoKOHbEpeHU3B'A3Ky ANA OTPUMAHHA YCHUX MOACHEHb CTOPOHAMW Ta iHWMMUK
yYaCHMKamMM NpoLecy, BUKIOYEeHHA HeobxigHocTi 6e3nocepeaHboi ABKM CTOPIH B 3a/4 Cyady, a TAKOX A/1A 3abe3nedyeHHsA
nybniyHoCTi npouecy;

7) BMKOpUCTaHHA 06/aAHaHHA, WO A03BOAAE AOCNIAMKYBATU A0KA3W, HadaHi B eNeKTPOHHI Gopmi, MOMKAUBICTb
[OCNIAXKEHHA AOKa3iB CYyAOM i CTOPOHAaMM BUKJIIOYHO LWIAXOM OFNAAY €eKTPOHHUX OOKYMEHTIB, @ TaKOX BiATBOPEHHA ayaio-
abo Bigeosanucis 3 UMPPOBUX HOCIIB.

Peanizauia enekTpoHHOro npasocyaaa cNpuAe 34iMCHEHHIO CyA0BMX OYHKLM y Npo30opuit cnocib, matoun Ha yBasi npu
LbOMY MEXaHi3MW AK BHYTPILWHbOAEPKABHOrO, TaK i rpOMaacbKoro i npodecinHoro KoHTposto. Mpu ubomy 3abesnedyerbcs
BiAKPUTICTb iIHpOpMaUi, i, AK HacNigoK, 3'ABNAIOTLCA HOBI MOXAMBOCTI A4 3abe3neyeHHs He3aNeXKHOCTI Ta HeynepeaKeHoCTi
cyny.

He 3Bakatoum Ha BCi nepeBarn eNeKTPOHHOro CyAO04YMHCTBA, Tpeba 3a3HauuMTW i NeBHi NpobnemHi momeHTw. Lle
Hacamnepes A0CUTb BUCOKUI PU3MK BTPATH LOPUAMYHO BaXKIMBOI iHGOpPMaLLii, BiACYTHICTb «kKOMN'IOTEPHOT FPaMOTHOCTI» Ha PiBHI
KBanipikoBaHNX KOPUCTYBAYiB y CyaAiB i CNiBPOBITHUKIB anapaTy cyAis (L0 CTaHOBUTb cepiO3HY Npobaemy As noaei 0cobamso
CTApLUOro MOKONIHHA); po3p0b/ieHHA Ta BBEAEHHA B EKCNJyaTaL,ito (L0 B HALLMX YyMOBAX Lie binblu cKAagHa cnpasa) BignosigHoOro
nporpamHoro 3abesneyeHHs; HeobxifHe TeXHIYHe OCHALLEeHHA cyais. Jesaki [OCNigHUKM BiAMIYatoTb Npobaemy BNpOBaAKeHHA
€/1eKTPOHHOI0 CYA04YMHCTBA Yepes NCMXO/IONYHUIA aCNEKT, agyKe BiNblWiCTb HAWNX rPOMAAH LLe HaZa€e nepesary TpaguuiiHomy
«rnanepoBomMy» cyaoumHcTBy (Kywakosa-KocTuupka, 2018).

Pe3slomytouM, MOXKHa CKasaTu, WO iHbOpMaLinHi TexHoorii BigirpatoTb BeAMYesHy pPO/b B Cy4YacHIN OpUANYHIN
LiANbHOCTI. 3aBAAKM iHPOPMAUHUM TEXHONOrAM BAANOCA AOMOITUCA MNPUCKOPEHHA MNPUAHATTA OPUAMYHUX pPilleHb,
YOOCKOHaNEHO MpoLec MOLWYKY i cMcTemaTv3allii fOKasiB, a opUCTU OTPUMAZIN MOXKIMUBICTL B ByAb-AKMIN MOMEHT 3HAlTW BCi
HeobXigHi BiLOMOCTI LLOA0 aKTyalbHUX 3aKOHIB Ta NPaBOBMX aKTIB.

Mopanbwa iHTerpauia iHGopMaLiMHUX TEXHONOrIM B raiy3i NpaBoBOi AiSNbHOCTI 403BO/IUTL 3HAYHO CKOPOTUTU Yac, Wo
BUTPAYAETLCA HA NPUMHATTA pilleHb B MeXax KOHKPETHOI NPaBOBOT CUTYyaLLii, NONINWNUTYN AKICTb | BUPOOUTU NPaBUIbHE PilLIeHHA.

BUCHOBKU TA MEPCNEKTUBU NOAANBLUOIO AOCNIAEHHA

IHpopMaUiiHi TexHONOTIi BiAirpaloTb BenMYe3Hy posb B poboTi topucta. BoHM gonomaratoTb 3HaANTW, y3araibHUTU
aKTyasbHy NpaBoBy iHpopMaL,ito, onepaTMBHO 0BMIHATUCA AAaHUMM, HaAATM HeobXigHI BiAOMOCTI B Cy,0Bi OpraHu, 34ilicHOBaTH
eKcnepTu3u, yA0CKOHaNoBaTU CUCTEMY NPaBOCYAAA.

3aBaAKM iHOOPMALIMHUM TEXHONOrIAM HOPUCT MOXKE He TiIbKM ONepaTMBHO OTPMMYBATW aKTyasibHi 3aKOHOAABYI
BiZOMOCTi. BOHM at0Tb MOK/IMBICTb WBWUAKO BiALWYKATU CTaTUCTUYHI AaHi, 6€3 AKMX YaCOM HEMOK/IMBO OBINTUCA NPU BUPILLEHHI
pi3HUX NUTaHb. Kpim TOro, 3 IHTepHeTy daxiBeLb MoxKe oTpumaTh Byab-AKi AaHi 3 CYMIXKHUX AUCUMNNIH.

Fnnboka iHTerpauia iHpopMaLiiHMX TEXHONOTIN B IOPUANYHY AiSNbHICTb NPU3BOAUTL A0 NPUCKOPEHHA NPOLLECY NOLUYKY
i NigroToBKM HeobXiAHOT 4OKYMeEHTaLLl.

Mopanble gocniarKeHHs byae CnpAMOBaAHO B HaNpPsMKy BU3HAYEHHA OCHOBHUX e/IeMeHTiB iHPpOopMaLiMHNX cuUcTeMm, WO
BMKOPWCTOBYHOTBHCA B MPAKTUYHIN AifANIbHOCTI OPULUYHUX YCTAHOB.
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INFORMATION TECHNOLOGIES IN LEGAL ACTIVITY
Natalia Trintina, Sergey Kotelevets
State University of Telecommunications, State Enterprise "Information Judicial Systems", Ukraine

Abstract.

Problem formulation. The article considers the current areas of use of information technology in legal activities. In today's world, one of the most
important tasks of legal activity is the timely and full provision of lawyers with reliable and up-to-date legal information, as well as
information that includes changes and additions to regulations, and the use of information technology in the process of examination
and adoption of important legal decisions.

Materials and methods. The materials of the article are scientific works, which consider the problems of legal informatics, information relating to
certain areas of use of information technology in legal activities. Method: analysis of information systems, generalization of the
received facts, classification of the information technologies which are put in legal activity.

Results. The directions of using information technologies in legal activity are defined and generalized: informatization of law enforcement activity,
informatization of law - making, bringing legislation in line with newly adopted normative acts, improvement of legislation system
for absence of contradictory normative acts, improvement of law - making process, informatization of law - making activity. All legal
information resources presented on the Internet should be classified into the following: public authorities, legal media on the Internet,
legal sites, virtual clubs and legal forums, human rights organizations and law firms, WWW:-pages of famous lawyers, foreign legal
resources ..

Conclusions. Further integration of information technology in the field of legal activity will significantly reduce the time spent on decision-making
within a specific legal situation, improve quality and develop the right decision.

Key words: information technologies, legal activity, directions, search, examination, analysis, justice.
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OKPEMI ACMEKTU PEANI3ALT NONITEXHIYHOTO HABYAHHA Y WKIIbHOMY KYPCI ®I3UKU

AHOTALIA

®opmyntoeaHHa npobaemu. Y XXI cmonimmi 8 YkpaiHi Habyau akmyasnsHocmi npobaemu w000 nNid8UWEHHA NPAKMUYHOI CrpaMmosaHocmi
WKINbHOI 0c8imu ma OYiHIOB8AHHA Pe3ysnbmamueHOCMi HABYAHHA 3 MO3UYil KOMNemeHmMHOCmi y4Hi8 AK iHmMeaposaHo20
pesynbsmamy Hae4yaHHA. Cycninecmeo nompebye nwdeli ceidomux, YinecnpamosaHux, OifabHUX y nobyodosi c8ozo ¥umms,
coyianbHO akmueHux, 30amHux 0o iHOUBIdyanbHOI meopyoi pobomu, crpAMOBaHOI Ha nepemeopeHHsa dilicHocmi ma camux
cebe. CyyacHa mosodb NosuHHa 6ymu 20mogoto 00 BUKOPUCMAHHSA Cy4acHUX mexHiyHux Ha0baHb yusinizayii, emimu 6e3ne4Ho
ix sukopucmosysamu, 6ymu eKoso2i4Ho c8i00MOI0, WBUOKO adanmysamuck y MiHAUBOMY ceimi mexHosozili. Oceima nosuHHa
3a6e3neyysamu  adeksamHicms rnomeHuiany mpyooeux pecypcie mexHiyi, MmexHos02iAM, Memooam  yrnpassiHHA
8UPOBHUUMBOM, AKI Cb0200HI 0HOBAMIOMbCA OyHce weudKo. Came nosimexHiyHa ocgima € 0OHUM i3 6a308UX KOMIOHeHMI8
3azanbHOi ocgimu, 6e3 AKozo Hemoxausuli ecebiyHuUli pPo38UMOK AOOUHU, G BiOHOB/EHHA MOAIMexHiYH020 HABYAHHA
npodukmosaHe nompebamu Yacy i Mae 3a2an16Ho0epHagHe 3HaYeHHA. Tomy, y cmammi po32naHymo npobaemy niosuujeHHA
AKOCMI WKiNbHOT Gi3uyHoI ocgimu Yepe3 peanizayito MosimexHiYHo20 HABYAHHA 8 NPOUECi BUBYEHHSA (PI3UKU, GOPMYBAHHA 8
Y4Hi8 MexHIYHUX 3HAGHb ma YMiHb, AKi 8i0nosidamumyms piBHIO HAYKOBO-mMeXHiYHO20 npoepecy. BnposadieHHs
«rnonimexHiYHo20 HaBYAHHA» 30ilCHIOEMbCA AK Yepe3 3micm HaBYasnbHO20 mamepiany, mak i Yepes pisHOMaHiMHI gpopmu U
mMemoou Hag4yanbHoI difnbHocMi.

Mamepianu i memoou. Y npoueci docnidrceHHs byau 3acmocosaHi maki Memoou: meopemuyHi — aHai3, NopieHAHHA, cucmemamu3ayis ma
y3020/16HeHHA Ha8YAbHO-MEMOOUYHUX, HAYKOBO-MOMYAAPHUX Ma NPUKAAOHUX Oxcepen 3 npobaemu 00CAiOHEHHA.
Pe3aynasmamu. Po3zasHymo AudakmuYHi MOX/IUBOCMI 3CMOCYBAHHA MEXHIYHUX 3a0a4 y WKIiAbHOMY Kypci (i3uku SK 3acoby peanizayii
10/1iMexHiYH020 HABYAHHS, PO3KPUMO iXHI (PYHKUIi ma posb y (hopMy8aHHI NoaAIMexXHIYHUX 3HAHb Ma YMiHb; 8UOKPEMIEHO
3080aHHA 30004 MexHiYHo20 3micmy, chopmynbo8aHO sumoau 00 Hux, HagedeHO MpPuKaadu 3aday MmexHiYHo20 3micmy 3
OKpemux po30inie hi3uKku, AKI Crpusome Mi0BUWEHHIO epheKmueHOCMi HABYasbHO-8UXOBHO20 npouecy, 3abesnevyomeo
GOPMYBAHHA AK K/OY0BUX MAK | MPedMemHOi KoMnemeHmMHOCMI y4His, yCriHe 3aCMOCYy8aHHSA 3HAHb Y PI3HUX HUMMEBUX

cumyayjisx.

BucHosKu. [Mpoyec po3e’a3yeaHHA 3anpornoHO8AHUX 30800Hb MEXHIYHO20 3micmy 3abe3neyye 30ilicHeHHA O0CAIOHUYbKOI OifabHOCMI;
aKmueizayito  Mi3Ha8asnbHo20 iHMepecy y4Hie, iHmMepecy 00 Mi3HAOHHA HOBKOAUWHbLO20 C8IMYy mMa MoOMIU8oCMi
eKcrnepuMmeHmanbHO20 8UB4YeHHA hi3uyHUX npouyecie. Peanizayia nonimexHiyHo2o HABYAHHA 8 0CBIMHLOMY MPOUECi CMBOPHOE
MOM(UBOCMI 041 0CObUCMICHO20 CaOMOBU3HAYEHHA ma camopeanizayii yyHie, 0na 30ilicHeHHA npogpeciliHozo subopy y4Hie
8idnosioHo Ao ix iHmepecis, 30i6Hocmel, Haxunis.

K/IKOYOBI C/IOBA: nonimexHiyHe HABYAHHS, NoaimexHiYHa oceima, MPUHYUN NoaimexHiamy, 3a0a4i mexHiyHo20 3micmy.

BCTYN

MNocraHoBKa npobnemu. Y XXI ctonitti B YKpaiHi Habynu akTyanbHOCTi npobiemu Wo[o NigBULEHHS MPAKTUYHOI
CNPAMOBAHOCTI LWKIi/IbHOT OCBITM Ta OL,iHIOBAaHHA Pe3y/bTaTMBHOCTI HABYaHHA 3 NO3MLLii KOMMNETEHTHOCTI YYHIB AK iIHTErpoBaHOroO
pe3ybTaTy HaBYaHHSA.

© 0.M. ®egunwmH, C.B. MoxyH, 2021.
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CycninbcTBo noTpebye Nogein CBiAOMMX, LiNeCnpaMOBaHMX, AiSAbHUX Y NOOYAOBI CBOrO KMTTS, COLia/ibHO aKTUBHUX,
34aTHUX A0 iHAMBIAYaNbHOT TBOPYOI PO6OTH CPAMOBaHOI HAa NePeTBOPEHHSA AiMCHOCTI Ta camumx cebe. CyyacHa MoaoAb NOBUHHA
6YTV rOTOBOIO 4,0 BUKOPUCTAHHA Cy4acHUX TEXHIYHMX HagbaHb LMBiNi3aL,i, BMiTM 6e3ne4Ho iXx BUKOPUCTOBYBATH, BYTU €KONOTIYHO
CBi4OMOI0, LWBMAKO afanTyBaTUCb Y MIHAMBOMY CBiTi TexHosorii. OcBiTa NoBMHHA 3abe3neyyBaTn afeKBaTHICTb NOTEHLUjany
TPYA0BUX PECYPCiB TEXHIL,i, TEXHONOTIAM, METOA4AM YNPaB/iHHA BUPOOHULITBOM, AKi CbOrOAHI OHOB/OIOTLCA Ay*Ke WBMAKo. Came
NoAiTeXHIYHA OCBiTa € 0AHUM i3 6a30BMX KOMMOHEHTIB 3arasibHOI OCBITU, 6€3 AKOTO HEMOKNMBUI BCEOIYHNI PO3BUTOK NHOANHY,
a BiAHOB/NIEHHA NONITEXHIYHOrO HaBYAHHSA NPOAMKTOBaHe NOTpebamm Yacy i Ma€e 3arasibHOAEPKABHE 3HAYEHHS.

®di3unKa, AK HaBYaNbHUIN NpeaMeT, Bigirpae Habinbl Baromy posib y peanisauii NoNITEXHIYHOro HaBYaHHA. BnpoaoBK
TPMBAZIOrO 4acy CNpUAHATTA  IiSMKM  AK  MNPUKAAAHOI  HAyKM  CNOTBOPHOBANOCh, WO 3yYMOBWIO BTPATy HEl
KOHKYPEHTOCMPOMOMHOCTI Yy MOPIBHAHHI 3 CycniibHUMKU Haykamu. Lle 03Haua€, Wo HaBYanbHWI npouec 3 ¢i3nku chig,
OpiEHTYBATN Ha GOPMYBAHHA B YUYHIB 3HAHb i YMiHb, WO A03BOAATL iM Y MabYyTHbOMY MiATPMMYBATK Ta PO3BMBATU HAYKOBWM i
TEXHIYHWUIA NoTeHUuian CBOEI KpaiHW. OQHUM i3 WANAXIB BUPILEHHA NPobaemu NiABULWEHHA AKOCTI WKiNbHOT Gi3UYHOT OCBITH €
peanisaLis NoNiTEXHIYHOro HaBYaHHA B NPOLLECi BUBYEHHSA Gi3UKM y 3aKNafax 3arasbHOi cepeHboi 0CBiTU, GOPMYBAHHA B Y4YHIB
TeXHIYHMX 3HaHb Ta YMiHb, AKi BiANOBIAATUMYTb PiBHIO HAYKOBO-TEXHIYHOrO Nporpecy.

MoniTexHiYyHa OcBiTa € 0A4HUM i3 6a30BUX KOMMOHEHTIB 3ara/ibHOi OCBiTM, 6€3 AKOro HEMOXK/IMBUI BCEOIYHNI PO3BUTOK
NOAVHU. BNpoBaaKeHHA LbOro KOMMNOHEHTa 34iMCHIOETbCA AK Yepes3 3MIiCT HaBYa/ZIbHOrO MaTtepiany Tak i Yepes3 Pi3HOMAHITHI
dopmu M meToam HaBYanbHOI AianbHOcTi. OgHAK, Npobaema peanisauii NONITEXHIYHOrO HABYAHHA YYHIB Y NPOLECI HAaBYaHHA
bi3NKM € LOCTaTHbO AaKTYa/IbHOLO Y rasysi Teopii Ta METOAMKN HaBYaHHA i3nKM.

MeTolo CTaTTi € PO3rNAHYTU ANAAKTUYHI MOMKIUBOCTI TEXHIYHNX 33434 AK 3acoby peanizaLii NONITEXHIYHOrO HaBYaHHA Y
3aK/Mafax 3arafbHOI cepefHbOi OCBITWM Ta 3anNpPOMOHYBATU aBTOPCHbKI MPUKAALAM 3afa4 TEXHIYHOro 3micTy ans GopmyBaHHA
TEXHIYHWX 3HaHb Ta YMiHb Y4HiB.

AHanis nonepegHix gocnigxeHb. Beanky yBary BiHOBEHHIO NONITEXHIYHOIO HAaBYAHHA NPUAINAB BIAOMUIA YKPaTHCbKUI
meToamcTt €.B. Koplwak. TeopeTuyHi Ta NPakTUYHI acnekTW MONITEXHIYHOTO HAaBYaHHA YYHIB Mig, Yac HaBYaHHA Gi3MKM BMBYANMU
O.l. byratios, H.T.TnasyHoB, C.Y.[loHuapeHKko, |.B.InbiH, T.Imawes, A.B. Kacnepcbkuii, O.l. JlaweHKko, B.I. PasymoBCbKuUiA,
B.®. CaBueHko, M. T. MapTuHiok, A.l. MaBneHko, A.M. Cabo, O.B. Ceprees, B.[. LWapko, M.I. LLUyT Ta iH. B iXHbOMy HaykoBOMYy
[OPOOKY Ha OCHOBI aKTya/lbHUX Ha TOW Yac yABJAEHb NPO MOJITEXHI3M PO3KPUTO CTPYKTYPY MOAITEXHIYHUX 3HAHb, BU3HAYEHO
NPUKNAAHUIA 3MICT WKiNbHOrO Kypcy $isvKM Ta MeTOAMKY O3HAaMOMJ/IEHHA YYHIB 3 HAWrONOBHILIMMM rany3amu BMpobHMLTBA.
Peanisauito NpMHUMNY NOAITEXHI3MY Yepe3 BMKOPWUCTAHHA CydYacHUX 3acobiB y npoueci HaBY4aHHA i3MKM Yy CBOIX HayKOBMX
LopobKax pocnigkye B. M. BoBKOTPYD; Bax/MBa poab TEXHIYHMX 3HAHb Yy MpPOUECi HaBYyaHHA i3MKM BUCBITAEHA Y Mpauax
N.10. BharogapeHko, noniTexHiYHa KOMNETEHTHICTb — B Npausax B.b. bptoxoseubKoro, J1.A. bopucosa, A.A. lpobiHa, O.M. MixHiHa
(BnarogapeHko, 2012). Y npausax A.T. FnasyHoBa BUCBITAEH] 3micT, dopmu i meTogn poboTn BunTens GismkK, AKi CKNagaoTb
OCHOBY MONITEXHIYHOI OCBITM i NpodopieHTaLl yYHIB Ha ypoKax Gi3nKK, GaKyAbTaTUBHMX i NO3AYPOUHMX 3aHATTAX. YKPAiHCbKI
HaykoBLi H.M. Bi6ik, B.M. MagagsiroH, H.I'. Hukano, O.A. CasuyeHKo, B.K. CugopeHko npobnemy nonitexHisauii po3rnagaioTts B
KOHTEKCTi NpodisbHOro Ta TPYAOBOro HaBYaHHS.

TEOPETUYHI OCHOBU AOCNIAXEHHA

Y HayKoBili Ta HaBYa/NbHO-METOAMYHIN NiTepaTypi 3ycTPivaloTbCA TEPMIHW «MONITEXHIYHA OCBITa», «MNOAITEXHIYHe
HaBYaHHAY, «NOAITEXHI3M». TepMmiH «NOANITEXHIYHA OCBiITa» HaMyacTie TPAKTYETbCA fAK NPOLLEC i pe3ynbTaT 3aCBOEHHA
NONITEXHIYHUX 3HAHb, YMiHb, HAbyTTA OCOOMCTICTIO MONITEXHIYHMX SKOCTElM, OBONOAIHHA MNONITEXHIYHUMMU TEXHONOTIAMM,
PO3YMiHHS Ta 3aCBOEHHA OCHOBHWX 3aKOHOMIPHOCTeM ByA0BU 11 QYHKLLIOHYBaHHSA TEXHIKO-TEXHOJIOTIYHUX CUCTEM, OpraHi3aLiiHo-
€KOHOMIYHMX Ta COLia/ibHMUX aCMeKTiB Cy4aCHOro BMPOOHMLTBA, AiASIbHOCTI NHOAMHWU B CUCTEMi «HayKa — BUPOOHWULTBO»
(bnaeodapeHko, 2010). MoniTexHi4yHa OCBiTa — OCBITa, WO AA€E 3HAHHA NPO rONI0BHI ranysi  HayKoBi NPMHLMNX BUPOBHMLTBA Ta
036pOIOE YYHIB 3araIbHO-TEXHIYHUMM YMIHHAMM, HEOBXigHMMM Ans iX yyacTi y BUpobHWYil npaui (Cinii, 2017).

MoniTexHiyHa ocBsiTa Ha ypokax ¢i3nKku 3abe3neyye GopmyBaHHA AK KNHOYOBUX, TaK | NPeaMeTHOI KOMNETEHTHOCTI.

MoniTexHiyHe HaBYAHHA — Lie ONaHYBaHHA CUCTEMU 3HAHb NPO HAYKOBI OCHOBM Cy4acHOro BUPOOHMLTBA, HAbyTTA HaBUYOK
NOBOAMKEHHA 3 Haly»KMBaHilWMMKM 3acobamm npaLi, GopmyBaHHA Ta PO3BUTOK TEXHIYHWUX 34iO6HOCTEN Ta TBOPYOrO CTaBEHHA A0
npaui. NMonitexHiyHe HaBYaHHA IPYHTYETLCA HA MPUHLMNI NONITEXHI3MY.

Y HayKOBIl NiTepaTypi YacTo BXKMBAETLCA NMOHATTA KNOMITEXHI3M», AIK CUCTEMA HaBYaHHA, AKa nepenbayae TeopeTuyHe i
NPaKTUYHE 03HANOMNEHHA 3 OCHOBHUMM rany3siMM Cy4yacHOro BMpobHULTBA (BnarogapeHko, 2012); NpuHLMN NOAITEXHI3MY —
O/ MH 3 OCHOBHMX NPUMHLMNIB N06YA0BN HaBYaIbHO-BUXOBHOT pOBOTM B Cy4acHil LWKOAI, Lo 3abe3nedye NiAroTOBKy cnewianicTis
LWMpPOKOT Npodinto Ha OCHOBI BUABNEHHA Ta BMBYEHHA iHBapiaHTHOI HAYKOBOI OCHOBW, 3arajibHOI ANA Pi3HMX HAyK, TEXHIYHMX
OMCUMNNIH, TEXHONOTI BUPOBHMUTBA, WO A03BOUTL YYHAM NEPEeHOCUTM 3HAHHA Ta YMiIHHA 3 oAHi€l ranysi 8 iHwy (Cinii, 2017).

OcCKinbKM nosiTexHiYHa ocsiTa nepenbayae TeopeTUyHe Ta NPAKTUYHE 03HAMOM/IEHHA YYHIB 3 TEXHIKO-TEXHO/IOMNYHMMM,
OpraHi3aLiiHO-eKOHOMIYHMMW OCHOBAMM M COLLia/IbHO-MCUXONOTNYHMMM acneKTaMmn Cy4acHOro BMpobHULTBA, Wo 3abesnedye
rapMOHiiHMI PO3BUTOK i NPodOpiEHTALLII0O MONOA), NiATOTOBKY 40 BUKOHAHHA TPYA0BUX GYHKLM Ta IX MOKANBOT 3MiHM, TO BapTO
BUAINNTW aKTyaNbHi 3aBAaHHA, AKI KOHKPETU3YIOTb WAAXM 1i peanisauii:

1. 3aCBOEHHSA CUCTEMM MOJIITEXHIYHMX 3HAHDb | BMiHb, HEODXIAHWX AN 0BONOAIHHA NpodeciammM cy4acHOro BUPOo6HULTBA.

2. MNpodecitHa opieHTaLiA y4HiB, HeobxigHa ana ceBigomoro Bubopy HMMM npodecii, Wo Bignosigae ix 6arKaHHAM,
MOMBOCTAM i oTpebam cycninbcTsa.

3. PO3BMTOK PO3yMOBMX i TEXHIYHWUX 34i6HOCTEN, 34aTHOCTI A0 NepeHeceHHs HabyTMX 3HaHb Ta BMiHb B HOBi YMOBMU
LiANbHOCTI.

3aBAaHHA NONITEXHIYHOT OCBITM YYHIB BUPILLYHOTbCA KOMMIEKCOM HaBYaIbHUX NpeaMeTiB, ane 0cob/MBa PO/ib HANEXKNUTb
came ¢i3nu,i, AK Hayuj, LLLO BU3HAYAE PO3BMTOK TEXHIKM. 3 ogHOro 60Ky, disnKa — ue GyHAaMEHT TEXHIKK, 3 iHWOro 6OKy, TexHiKa
CTUMYJTIOE HAYKOBI AOCNIAMEHHSA, AAE HOBI TEXHIUHI 3aC0bM ANA Gi3UYHUX [OCNIOKEHD.
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OCHOBHUMM meTogammn Ta GopmamMu peasizauii NoNITEXHIYHOrO HAaBYAHHA Ha ypoKax Qi3vMKM €: MOACHEHHS NPUKNaLiB
3acTocyBaHHA Gi3VYHUX ABULL | 3aKOHIB; i3MKO-TeXHIYHi N1abopaTopHi PoboTH; AeMOoHCTpaLil AOCNiAiB HA MoAeNsaX i MaKeTax;
po3B’A3yBaHHA 3334 3 TEXHIYHMUM | TEXHONOTIYHMM 3MICTOM; NPOBEAEHHSA eKCKYPCi Ha BUPOOHMLTBO; 3a1y4eHHs YUHIB Y di3nKo-
TEXHIYHI TypTKKU; AeMOHCTpaLia GilbMiB NONITEXHIYHOTO 3MICTY; YNTAHHA HAYKOBO-TEXHIYHOI NiTepatypun (PedvyuwuH&MoxyH,
2020). TaKoX LbOMY CNpUAIOTb BUKOHAHHA 3aBAaHb €KCMEePMMEHTA/IbHOTO XapaKTepy, BUKOHAHHA MPOEKTIB NONITEXHIYHOrO
3MiCTy TOLLO.

[eTanvHiwe 3ynMHMMOCb Ha 3aga4ax TEXHIYHOrO 3MICTy, AIKi MalOTb 3HAYHI AWAAKTUYHI MOXKAMBOCTI ons peanisauii
OCHOBHMUX 3aBaHb NONITEXHIYHOIO HAaBYAHHA HAa YpPOKax isnKK. 3a4a4HuMI Niaxig — BaXKAMBa CKAaf0Ba HaBYaIbHO-Ni3HABA/IbHOI
LiANbHOCTI NpY BUBYEHHI Bi3NKKM, @ TaKOXK, Ha CbOroAHi, NPoBiAHa GopMa 30BHILLHBOIO He3a/IeXKHOTO OLLHIOBaHHA. B OCBITHIX
HaBYa/IbHMX Nporpamax 3 GisnKM BU3HaYeHo, WO «...6e3 po3B’A3yBaHHA 33434 WKiNbHUIN Kypc Gi3NKN HE MOXKe BYTM 3aCBOEHNIN Y.

OCHOBHUMM 3aBAAHHAMM, LLO CTaBAATLCA Nepes 3a4a4aMn TEXHIYHOTO 3MICTY €:

— 03HAaMOMMTU YYHIiB i3 OCHOBaMM Cy4acHOro BMPOOHMLTBA, NPOBIAHMMMU HANPAMamMM HAayKOBO-TEXHIYHOrO Mporpecy;
NPOAEMOHCTPYBaTU BMNAUB i3UKM HA PO3BUTOK TEXHOJIOFiN, HOBUX HanpAMIB NiANPUEMHULTBA; CMOHYKATU YYHIB OO BMiHHSA
aHani3yBaTM NPUYMHHO-HACNILKOBI 3B'A3KM, NPOrHO3YBaTU POJIb HAYKOBMX LOCATHEHb;

— HAaBYUTU BUKOPUCTOBYBATU 3HAHHA 3 Gi3NKM ANA BUPILLEHHA 3aBAaHb, NOB’A3aHMX i3 peasibHUMM 06’EKTaMM NPUPOaM i
TEXHIKW, MaTepiafibHUMM 1 eHEPreTUYHUMUN pecypcamm; ANA reHepyBaHHA igel Ta iHILiaTUB LWoA0 NPOEKTHOI, KOHCTPYKTOPCbKOI
Ta BMHaXigHMLBKOI AiANbHOCTI;

— BPaxoByluM BiKOBi 0c06/iMBOCTi  y4yHiB GOPMYBATU LiHHICHE CTaBNEHHA A0 CUCTEMM  «IOAMHA-TEXHIKa»,
03HaMoOMNIOBATM 3 METOAAMM Mi3HAHHA NPUPOAN, BUABAATU KOHCTPYKTOPCHKI, KOMYHIKaTUBHI, AOCNIAHMUBKI Ta iHwWi 34i6HOCTI
YYHiB;

MOX/IMBICTb 3aCTOCYBaHHA HabyTux 3HaHb 3 $i3snkm B ManbyTHiM npodeciiHin aianbHocTi, ANA edeKTUBHOro BUpILLIEHHA
NOBCAKAEHHMX Npobsiem.

AK CBIAUMTb aHani3 niapydYHukiB 3 ¢isnkm ans yudis 10-11 knacy (bap’axtap, 2011; bap’sxtap, 2018; 3acekiHa, 2018),
BiZICOTOK TEXHIYHMX 3aJay Y HUX HAATO HU3bKWUI. 3agadi, AKi NpeacTaBneHi y niapydHuKax (bap’axrap, 2011; bap’axtap, 2018;
3acekiHa, 2018) matoTb, fIK NPaBMUI0, abCTPAKTHUI XapaKTep 1 04HAKOBY CTPYKTYPY; HE BiANOBIAAOTb KOMNTEHTHICHIN Napagurmi
HaBYaHHA, BiNbLWICTb 3aBAAHb, CNPAMOBAHI Ha TPeHYBaHHA YUYHA B anrebpaiuyHunx n apudmeTnyHMX onepaLifax; 3acTOCOBYHOTbCA
ONA NepeBipKMU i 3aKpinieHHA 3HaHb B NPAKTULi HaBYaHHA $i3nKKN. Po3B’A3yBaHHA CTEPEOTUMHUX 3334 He 3aBXKAM [,03BOJIAE
3abe3neunTy peanisaLito OCHOBHMX acneKTiB NOJIITEXHIYHOI OCBITH.

Tomy Ba*knMBO NigibpaTtu Taki 3aaauvi, AKi 6 cNpuAnM 4OCATHEHHIO 334aHWUX NeJaroriYyHuX Linen, a ronosHa yeara byna 6
CNPAMOBAHA Ha YCBIOMNEHHA BaX/IMBOCTI GOPMYBaHHA TEXHIYHWMX 3HAHb Ta YMiHb Ha ypoKax ¢i3nku. Po3ps’asyroumn 3agavi
TEXHIYHOrO 3MICTY Y4Hi YCBIZLOM/IOIOTb OCHOBM i3UYHOT HAayKM, 3aCBOIOIOTb OCHOBHI MOHATTA ¥ 3aKOHW, OLHIOIOTb PO/b 3HaHb B
KUTTI NIOAMHM | CYyCMiNbHOMY PO3BUTKY, @ TaKOX GOPMYETbCA HAYKOBUI CBITOrNAA, i BiANOBIAHWIA CTUNb MUCNEHHA, PO3BUTOK
3[4aTHOCTI MOACHIOBATM NPUPOAHI ABMLLA i MPOLECU Ta 3acTOCOBYBATM 3400yTi 3HAHHA Nif4 4ac po3B’A3yBaHHA 33jav,
YO,0CKOHANEeHHA A0CBiAY NPOBAAXKEHHA eKCNepPUMEHTANbHOT AiANBHOCTI.

Ona dopmyBaHHA NONITEXHIYHMX 3HAHb BaXNMBO A06MPaTH 3ajadi NoB’A3aHi i3 ABULWAMM, AKI Y4YHI cnocTepiraloTb Y
peanbHOMY KWUTTi, AKi MaloTb NPOOpPIEHTALiiHE CNPAMYBAHHA Ta € Ba)KAMBUMM Ana BMOOPY MailbyTHboi npodecii, To6TO
HeobXiAHICTb NONITEXHIYHOT OCBITU 0BYMOBNIEHa CUTYALLIEID HA PUHKY NpaLi, Ae He BUCTAYaE BUCOKOKBaNiDiKOBAHUX TEXHIYHMX
cneujanicris.

METOAU AOCNIAXKEHHA
Y npoueci focnigKeHHs Oynu 3acTOCOBaHi TaKi MeToau: TeOopeTWYHi — aHani3, MOPIBHAHHA, cucTemaTu3auia Ta
y3aralibHeHHA HaBYa/IbHO-METOANYHMX, HAYKOBO-NOMYAAPHUX Ta NPUKNALHUX AxKepen 3 Npobaemu AOCNiAKEHHSA.

PE3Y/ZIbTATU AOCNIAKEHHA

®DopMyBaHHA B Y4YHIB TEXHIYHUX 3HAHb Ta MUC/IEHHA NPU BUBYEHHI Kypcy Gi3nKn 3a6e3neynTb BUKOPUCTAHHA TEXHIYHMX
3ajau.

Mip TexHiYHO 3a4a4eto M1 PO3YMIEMO 33434y 3 NPO6EMHUM aKTYaIbHUM 3MICTOM, LLIO BUMAarae 3acTocyBaHHA Gi3nyHmX
3HaHb AN MOACHEHHA poboTn abo byAoBM MexaHi3miB, MPUNAAIB Ta TEXHIYHMX YCTAaHOBOK, i Y NMpoueci Po3B’s3aHHA AKOI
$opMyIOTbCA AOCNIAHNLBKO-NOLWYKOBI HAaBMKK, @ TaKOXK Bi3nyHe Ta TEXHIYHE MUCNEHHA.

BaxknmBum € niaibpaTy Taki 3agadi, AKi CNPUATUMYTb aKTUBI3aLiT Ni3HaBaNbHOrO iHTepecy y4His. 1A LbOro A0CTaTHLO
BMKOHAHHA HAaCTYMHWX YMOB:

— 3aja4i matoTb BYTV 3pO3YMINIMMM ANA YYHIB, NPUBEPTATM YBAry CBOEID MPAKTUYHOIO 3HAYYLLICTIO;

—  3ajaui MicTATb iIHPOPMaLLito MPO ABULLLA Ta NPOLLECH, AKi YYHI JOCTAaTHLO YaCcTO CNOCTEPIratoTb Y MOBCAKAEHHOMY XKUTTI.

3ayBaXnMo, WO A0 TEXHIYHWUX 32434 € MEBHI BUMOTU:

— 3apgayi NOBMHHI BiANOBIAATM OCBITHIN Nporpami, MeTi Ta 3aBAAHHAM NPU BUBYEHHI KOHKPETHOI TeMU;

— MOHATTA Ta TEPMiHW NOBUHHI 6YT MaKCMManbHO HaBAVKEHUMM [0 3araNbHONPUAHATUX Y TEXHILLi Ta TEXHONOTIAX;

—  MeToAM po3B’A3yBaHHA 33434 MOBUHHI ByTU HaBAMMKEHUMM [0 NPAKTUYHMX NPUIAOMIB | MeTOAB.

[na po3ymiHHA CYTHOCTI TEXHIYHMX 33434, HaBe4EeMO aBTOPCbKi NPUKNAAM TaKMX 3aBAaHb 3 OKpeMUX po3ainis Gisnku.

3agava 1. EkcnnyaTauis BUCOKOLWBMAKICHUX NOTAMB HA MOCTINHIN OCHOBI NPAKTUKYETLCA Yy 6araTbox KpaiHax, 30Kpema
HimewuwHi, ITanii, Anowii, Icnanii, ®paHuii, Kopei, Kutai Towo. Taki noTaru po3smsaloTb WweMAKicTb 250-400 Km/roa.

1.1. Big AKMX TEXHIYHMX NapaMeTpiB 3aN1eXNTb MaKCMMabHa LBUAKICTb BUCOKOLLBUAKICHOTO NOTATY?

1.2. o Bam BigoMo npo eKcniyaTalito BUCOKOLBUAKICHUX NOTArIB B YKPAiHi?
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Bionosidb. BWCOKOWBMAKICHI 3ani3HULI € Cy4aCHMM iHOAMKATOPOM SAKOCTI KUTTA W KOMYHIKaLiMHUX MOMKAMBOCTEN
[LEeprKaBK, a TAKOXK NMOKA3HUKOM ii TEXHIYHOrO NOTEeHLiany B Liomy.

1.1. TOHATTA «BMCOKOLIBMAKICHA 3ani3HNUA» cHOpPMyBaNOCh NicAsA 3amnycky B eKkcnayaTauito B 1964 p. nepwwoi y cBiTi
cneuianizoBaHoi 3ani3HMYHOT maricTpani Tokio-Ocaka B AnoHii (weMAKicTb noTara ctaHosuna 210 Km/rog).

MaKkcumanbHa WBMUAKICTb LWBMAKICHOrO (BMCOKOLWBUAKICHOrO) MNoi34a 3a/ieWUTb Bif, TaKUX OCHOBHUX TEXHIYHMX
napameTpiB: 3arafbHOI MacK Noi3Aa; NOTYKHOCTI TATOBUX €N1eKTPOABUTYHIB; YaCTKM MOTOPHUX OCeN i iX po3noAiny No JOBKMHI
noisaa (3ocepearkeHHA Ha IOKOMOTMBI abo PO3NOAia N0 MOTOPHUX BaroHax); Naca*kMpPOMICTKOCTi BaroHis; onopy pyxy noisga (y
TOMY YMC/li NOB'A3AHOIO 3 aePOANHAMIYHUMM XapaKTEPUCTUKAMMU).

1.2. B VYKpaiHi noizgn IHTepciTi 1 IHTepciTi+ 3'ABUAMCA 3aBAAKM Nigrotosui KpaiHM Ao YemnioHaTy €BPO-2012,
He3BaXaluM Ha Te, WO YKpaAiHCbKa 3ani3HWUA NAaHyBana BNPOBAAMKEHHA WBUAKICHMX MOI3AiB TAaKOro Knacy e Ha no4yaTtky
MUHyNoro aecatmnitta. Ockinbkn y 2007 p. ctano Bigomo, wo YKpaiHa npuiime ¢yT60abHIi MaTyi EBPO-2012, po3BuTOK
LWBMAKICHOTO pyxy Noi3zaiB 6yn0 BKAOYEHO B CTpaTeriyHMi NaaH NiAroToBKM came A0 Lboro YyemnioHaTy. Ha noyatky rpygHa 2010
p. 3 niBAeHHoKopelcbKoto dipmoto Hyundai Rotem Corporation 6yB nignucaHuii 4orosip NPo NOCTa4yaHHA | Ha NOYaTKy rPyaHA
2011 p. Bigbynaca nepegaya Nepworo noisgy yKpaiHCbKUM 3anisHWMYHWKAM, KWW CTanu Ha3meaTu IHTepciTi+. Takuii notar
NpU3HaYeHui Ann nepeBe3eHHsA NacaXXupiB Ha eNnekTPUPiIKOBaHUX AiNAHKAX 3a/i3HULb i3 HOMiIHA/IbHOK HAMPYrok B KOHTAKTHIM
mepeKi 25 KB 3miHHOro ctpymy 3 yactoTtoto 50 'y Ta 3 KB nocTiiHoro ctpymy. EKcnayaTauiHa WBMAKICTb eneKTponoizaa cknaaae
160 km/roa.

3BMYaliHO, Wob ycnilWHO po3B’A3aTH TaKy 33434y, Y4Hi NOBUHHI onpaLtoBaT A0AaTKOBI AxKepena iHpopmauii. Y npoueci
BOHW O3HANOMAIOIOTLCA 3 TEXHIYHMMM XapPaKTePUCTUKAMM TPAHCMOPTHOrO 3acoby, MOro TeXHIYHUMU MOXKAUBOCTAMM, 3
TEXHIYHMMW XapPaKTePUCTUKAMM BUCOKOLLIBUAKICHOI 3a0i3HUL, YM BOHM Biapi3HAOTLCA Yy Pi3HMX KpaiHax CBiTy, BUBYAlOTb HOBI
NOHATTA, HANPUKAAL, eKCnayaTaliiHa Ta KOHCTPYKLiHA LWBUAKOCTI TOLLO.

3apaua 2. EKcnepyMeHTasibHi Noi34M Ha MarHiTHIN nigsicui B HimewunHi Ta ANoHii po3susanu wemnakicte Ao 400 km/rog,
y KuTai Ha CbOroAHi npeseHTyBav NOTAr, WO PO3BMBAE WBMAKICTb A0 600 KMm/roa. MoTArM Ha MarHiTHIN niasicui HiIGK «NaAnBYTHY
Hag penicamu (puc.l a, 1 6). NosAcHiTb ue.

B
|

NS

a) Marnes (Kutai) ‘ 6) Marnes (finoHisn)
Puc. 1. MarHiTonnaHum

Bionogide. MoOTArM Ha MarHiTHMX NiABicax PyXaloTbCA Ta KepyloTbCA 3a AOMNOMOrot0 MArHiTHUX CWUA i Ha3MBalOTbCA
MarHitonnaHamu abo «marnes». Mona CTBOPIOOTLCA CTPYMOM, AKUIA NPOXOAUTb MO OBMOTKax €/1eKTPOMArHiTiB, PO3MILLLEHMX
B34,0BX peliku Ta nig noizgom. Tak AK, 0AHOMMEHHI NOMOCK BifLUITOBXYOTbCA, TO NOTAT PYXAETbCA B CUJIbHOMY MarHiTHOMy Mnoni.
Mif 4ac pyxy Taki NOTAMM 3a3Hal0Tb 3HAYHO MEHLLOIO TePTA, HiXK 3BUYAHI; MeHLwe 3HowyoTbeA aeTtani (Tedsaop, 2005).

3a4a4i TaKOro TUNY BUMTENDb 3aBXKAM MOXKe AOMNOBHUTU A0AATKOBUMM 3aNUTAHHAMM, HANPUKNAL:

1. ina yoro npu3HayeHi raIbMOBi NPUCTPOI Ha BUCOKOLLBUAKICHUX Noi3gax?

2. AKi BUAM ranbmyBaHb 3aCTOCOBYIOTb MNif, 4acC PyXy BUCOKOLLBMAKICHOrO noisga?

3. HasBiTb nepeBaru Ta HeJONIKM Marsies.

4. Yn moKNMBe CTBOPEHHS TaKOro BUAY TPAHCNOPTY B YKpaiHi?

LlikaBumn ana peanisauii NONiTeXHIYHOro HaBYAHHA Y4YHIB € TEXHiYHi 3afadi, AKi MicTATb HenosHy iHpopmauito i
chopMyNbOBaHi TaKMUM YMHOM, WO ANA X PO3B’A3aHHA HEObXiAHO BMKOPWUCTOBYBATM AOBIAKOBY NiTepaTypy, NacnopTHi AaHi
MaLUWH, NPUNAZIB Ta NPUCTPOIB; iNHOCTPOBAHI PUCYHKAMM, CXEMaMU, LLO A03BOIAKOTbL OTPMMATK iHGOPMaLLito, AKOT He BUCTaYaE.
Kpim Toro, y4Hi caMoCTiiHO MOXXYTb NPOEKTYBaTK 3a4a4i TEXHIYHOTO 3MICTy.

OBrOBOPEHHA

Po3B’A3yBaHHA TEXHIYHMX 32434 3a6e3neyye AKiCHile 3aCBOEHHSA 3HaHb, 3aBAAKM BUHWKHEHHIO acoLialiii 3 KOHKPETHUMM
ABMWAMM Ta MpouecamMu; CNPSMOBAHOCTI HA  3aCTOCyBaHHA  Qi3WYHMX  3aKOHIB Yy  TexHili, NPOMWCIOBOCTI,
Ci/IbCbKOrOoCnoZapcbkoMy BMPOOHWMUTBI, TPAHCMOPTi, eHepreTuyi, Towo. TexHiYHi 3adadi y HaBYa/bHOMY MpoLECi
BUKOPUCTOBYIOTbCA 3 Pi3HOIO ANAAKTUYHOI METOM0: ANA PO3BUTKY PO3YMOBOI AiANBHOCTI, aKTMUBI3aLii iHTepecy A0 BMBYEHHA
bi3nKK, 3ailicHEeHHA MiXKNpeAMeTHOT iHTerpau,ii 3HaHb, OpMyBaHHA NPAKTUYHUX YMiHb.

Y HaBYanbHOMY npoueci 3 ¢i3MKM BOHM BUKOHYIOTb (YHKLi: HaBYasbHYy; PO3BMBAlOYYy; BUXOBHY; MOTMBAL,iNHY;
NPOrHOCTUYHY; iHTErpPaTMBHY; KOHTPOJItOIOYY. 3a3HauyeHi QyHKUii MaloTb 3arasibHUI XapakTep i NpuUTamaHHi BCiM ¢i3UYHUM
3agavyam.

Po3B’a3yBaHHA Qi3MYHUX 33434 € TAKOXK «...3aCOH6OM YCBIAOMNEHHA 1 3aCBOEHHA AOCANIAXKYBAHWX MOHATb, ABULY i
3aKOHOMIPHOCTEN, CTBOPEHHA NPOBAEMHMX CUTYyaUild, MeTOoAOM BAOCKOHANEHHA 3HaHb i cnocobom GopmyBaHHA NOTiKO-
aHaNITUYHUX YMiHb, BCTAHOB/IEHHA 3B'A3KY Kypcy Gi3MKM 3 3KUTTEBUMM ABMLLAMM | BUPOBHMYMMUK Npouecammn» (MenbHuk&Cinit,
2018). Y npaKkTuui HaBYaNbHO-BUXOBHOI AiANbHOCTI TeXHiYHI 3a4a4yi BUKOPUCTOBYIOTLCA AIK 3acib HabyTTA NPaKTUYHMX YMiHb
(ekcnepMmeHTYBaHHA, KOHCTPYIOBAHHA, MOALENOBAHHA), HaBMYOK NpPodecitHOro CcamoBWM3HAYeHHs, peanisauii npuHUMNY
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NONITEXHI3MY, EKONOTYHOrO 1 EKOHOMIYHOTO BUXOBaHHSA. Po3B’s3ytoum nogibHi 3agavi, yuHi 34006yBatoTb 3HaHHS, HEObXigHI ans
NPOAOBXEHHSA OCBITU Y BULLMX HAaBYaNbHUX 3aKnagax GpisMko-maTemaTU4YHOro, NPUPOSHUYOTO 1 TEXHOOFIYHOTO CIPAMYBaHHA.

3afdayHuii nigxig 4o dopmMmyBaHHA NPeAMETHOT KOMMNETEHTHOCTI Al@a€ 3MOTy PO3BMBATHM Ni3HABa/IbHi iHTEepecH, BiANOBIAHWI
CTUAb MWCNEHHS, iHTENEeKTyanbHi W MOWYKOBO-TBOPYi 3Ai6HOCTI, aKTMBI3yBaTM HaBYa/bHO-NiI3HABANbHY AiANbHICTb YYHIB,
03HaloOMOBaTK iX 3 METOA4AaMM HAyKOBOTO A0C/igyKeHHA. CamocTilHe po3B’A3yBaHHA TaKMX 33fay YYHAMM PO3BMBAE iXHIO
aKTMBHICTb Yy 3406yBaHHi 3HaHb, YMiHHA | HABUYKM, IXHi TBOPYI 34i6HOCTI. Y AeAKUX 3a43a4aX YYHi Li/IKOM CAMOCTIIHO KOHCTPYHOHOTb
MWC/IEHO, a NOTIM peanisytoTb Ha NPAKTULi Pi3HOMAHITHI YCTaHOBKM i npucTpoi (PedvyuwuH&MoxyH, 2018).

BUCHOBKM

CbOroZHi B OCHOBHIli Ta CTapLii WKo/axX Nif Yac BUBYEHHA i3MKM NOMITHUIA Haxmun pobutbesa y BiK Teopii, Aka He
BMKJIMKAE B YYHiB iHTEpecy A0 3aCBOEHHA NUTaHb TEXHIYHOTO 3MICTY, a, OTXKe, N Gi3UUYHUX ABULL, AKi 1eXKaTb B OCHOBI TUX UM iHLIMX
TEXHIYHWUX NPUCTPOIB. BiNbLWOCTI YYHIB 34a€TbCA, WO Qi3nKa AK HAayKa CbOroAHi He € NOTPIBHOM ANA iX NOBCAKAEHHOIO XUTTA.
Tomy, unum edeKTUBHiWE peanizyeTbCa MNPUHLMN MONITEXHI3MY B OCBITHbOMY npoueci, TMM binblie MoMKAMBocTel pnA
0COBMCTICHOrO CamoBM3HAYeHHs Ta camopeanisauii y4HiB, AnA 34ilcHeHHAa npodeciiHoro Bubopy y4yHiB BignosigHO A0 ix
iHTepeciB, 34ibHOCTEN, HaxMAiB.

OTke, y 6inblIOCTI 3aKNagiB 3ara/sbHOI CepeaHboi OCBITM BUKOPUCTAHHA Ha ypoKax Gi3uMKM maTepiany nosiTexHiyHoro
3MIiCTYy MOMKe CTaTM €AMHUMM 3acobom nonynapwusauii ¢GisMYHOI HaykK, WO BKpan HeobxigHo. YuuTtenb ¢isMKM NoBUHEH
BMKOPUCTATK BCi MOXKANBOCTI A/1A TOTO, W06 yYHi 4iTKO po3yminm — 6e3 di3nKM i TEXHIKM CYyCniNbCTBO iCHYBATK HE MOXKe.
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SEPARATE ASPECTS OF THE REALIZATION OF POLYTECHNIC EDUCATION IN THE SCHOOL COURSE OF PHYSICS
O. Fedchyshyn, S. Mohun
Ternopil Volodymyr Hnatiuk National Pedagogical University, Ukraine

Abstract. Formulation of the problem. In the XXI century in Ukraine the problems of increasing the practical orientation of school education and

assessing the effectiveness of learning from the standpoint of student competence as an integrated learning outcome have become
relevant. Society needs people who are conscious, purposeful, active in building their lives, socially active, capable of individual
creative work and aimed at transforming reality and themselves. Modern youth must be ready to use the modern technical
achievements of civilization, be able to use them safely, be environmentally conscious, adapt quickly to the changing world of
technology. Education must ensure the adequacy of the potential of human resources to equipment, technologies, methods of
production management, which today are updated very quickly. Polytechnic education is one of the basic components of general
education, without which comprehensive human development is impossible, and the resumption of polytechnic education is dictated
by the needs of the time and has nationwide importance. Therefore, the article considers the problem of improving the quality of
school physics education through the implementation of polytechnic education in the study of physics, the formation of students'
technical knowledge and skills that will correspond to the level of scientific and technological progress. The introduction of
"polytechnic education" is carried out both through the content of educational material and through various forms and methods of
educational activities.

Materials and methods. The following methods were used in the research process: theoretical - analysis, comparison, systematization and

generalization of educational and methodical, popular science and applied sources on the research problem.

Results. Didactic possibilities of application of technical tasks in a school course of physics as means of realization of polytechnic training are

considered, their functions and a role in formation of polytechnic knowledge and abilities are explained; the tasks of technical content
tasks are singled out, the requirements to them are formulated, examples of technical content tasks from separate sections of physics
which promote increase of efficiency of educational process, provide formation of both key and subject competence of pupils,
successful application of knowledge in various life situations are given.

Conclusions. The process of solving the proposed tasks of technical content provides the implementation of research activities; activation of

students' cognitive interest; interest in learning about the world around and the possibility of experimental study of physical
processes. The implementation of polytechnic education in the educational process creates opportunities for personal self-
determination and self-realization of students, for the professional choice of students in accordance with their interests, abilities,
passions.

Keywords: Polytechnic education, polytechnic study, the principle of polytechnics, tasks of technical content
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EBOJIOLIA 3ACOBIB | TEXHOIONA MPOEKTYBAHHA XMAPO OPIEHTOBAHUX CUCTEM BIAKPUTOI HAYKU

AHOTALIA

Y cmammi oxapakmepu308aHO OCHOBHi emanu egontoyii 3acobie i mexHonoeili MPOEKMYBAHHA XMAPO OPIEHMOBAHUX cucmem 8i0Kpumoi
HAyKu 8 0c8imi, 0XapaKmMepu308aHoO cy4acHuli cmaH npobaemu, 8UsHa4eHo NepcrnekmusHi HanpPAMU 00CaiOHeHb.
®opmyntoeaHHa npobaemu. HeobxidOHicme 0ocnidwceHHA obymosnaeHa nompeboio nidsuuwjeHHA pieHA IKT komnemeHmHocmi e4umernie
3aKnadie 3a2as16HOI cepedHbOI 0c8imu YKpaiHu e acriekmi po38umkKy HABUYOK 8UKOPUCMAHHA XMAapHUX cepsicie 8iokpumoi
HayKu, 03HaliomMsaeHHs iX 3 Memod0s02iYyHUMU ma MemoOuUYHUMU 3acadamu BUKOPUCMAHHA cepesicie 0aHo20 mury 8

0Cc8iMHbOMY Mpoyeci.

Mamepianu i memodu. [ina docazHeHHA Memu pobomu bynu 8UKOPUCMAHI 3020/16HOHAYKO8] MEMOOU: ) MeopemuYHi — aHAnNI3 Ncuxon02o-
nedazoaiyHoi nimepamypu 3 npobaemu 00CAIOHEHHS; Y3a2aabHEHHA 8iMYuU3HAHO20 i 3apybincHo2o Aoceidy; meopemuyHuli
aHani3, cucmemamusayis ma y3aeasnbHeHHA HayKosux ghakmie i 3akoHomipHocmeli 6) eMnipuyHi — aHKemy8aHHsA; OnumMyeaHHs;
6ecidu 3 y4acHUKaMUu 0C8iMHbO-HAYK0B020 cepedosuuyd; nedazozivyHi crrocmepexceHHa 3a Ha4asnb6HOK i HAYKo80to OifnbHicMIo
cy6’ekmie ocaimHb020 npouecy.

Pesynemamu. Y pobomi obrpyHmosaHo, uj0 3anpo8adHeHHA XMAapo OPIEHMOBAHUX cucmem 8iOKpUMOI HAyKU Yy Mpoyec Ha8YaHHsA |
npogpeciliHozo po3sumKy e4umenie € MepcrnekKMuUBHUM HANPAMOM PO3BUMKY HAYKOBoi oceimu e4yumesis, wjo rnompebye
yOOCKOHas1eHH Memo0osoz2ii i MemoOuK 8UKOpPUCMAaHHA 3acobie i cepesicie 8iOKPUMOI HaYKU, 3arMpPo8aAOMEHHSA IHHO8AUITHUX
¢opm i memodie y npoyec HaBYAHHA | HaYKo8ux AocnidxceHs, po3sumky IKT-komnemeHmHocmeli e4umenis, 30Kpema, HaBUYOK
30ilicHeHHA HayKosux 00CNi0HeHb Y CrispobimHUYMei, CuparYuce Ha 3aCMOCy8aHHA XMapo opieHMosaHux 3acobis i cepsicie
nidMmpuMyBaHHA HAYKOBUX OOCIONEHb | ONPAYIOBAHHA OAHUX, PO3WUPEHHIO YacmKu O0CNIOHUYbKO20 MiOX00y Y HABYAHHI,
MOWUPEHHIO Kpaujux MpakmuK 8i0Kpumoi HayKu y 8imyusHAHOMY 0C8iMHbOMY MPocmopi.

BucHosKu. Esontoyis 3acobis i cepsicie 8i0Kpumoi HayKu 0Xonsate HU3KY emarnie: (hopmy8aHHA i po38UMOK HayK0B0-0C8iIMHiX iHpopmauiliHux
mepexc i iHppacmpykmyp; pyx y Hanpami ix yHigikauii i iHmezpayii; 8uHUKHeHHA €sponelicbKoi xmapu 8i0KpUMOI HayKu i
3anposadxHeHHA HalKpaujux nNPakmuk ii 0c8iMHbL020 BUKOPUCMAHHA. IcHye nompeba 8 obrpyHmMysaHHi i 3anpoeadieHHi
creuyiasnbHo po3pobaeHUX MemoOUK MPOEKMYBAHHA XMApPO OPIEHMOBAHUX cucmeM 8iOKpUMOI HayKU 8 oceimi e4yumernie 0414
niosuUW,eHHA aKMUBHOCMI i BMOMuUB0OB8AHOCMI 00 HAYKOBUX O0CNIOH(EHb, MOAINWeEHHA iX pe3ysnbemamusHocmi, po3sumky IKT-
KomnemeHmMHoCcmi 8 acrnekmi 8UKOPUCMAHHA XMAPHUX mexHono02il.

K/TKOYOBI C/IOBA: xmapHi cepsicu, esontoyis, 8ioKkpuma HayKa, crinbHa poboma, oceimHe cepedosuuje, 84umennti.

BCTYN

MocTtaHoBKa npobaemu. BMKOPUCTaHHA Yy 3aK/aafax OCBITUM HAWCyYacCHIWWMX XMAPHUX CEpBICiB BiAKPUTOrO OCBITHLO-
HAyKOBOTO CepefoBULLA € CYTTEBOIO MepesymOBOK NiATOTOBKM ¢axiBLiB, 343aTHUX 4O aKTMBHOI NpodeciiHOoi AifsNbHOCTI i
camopeanisauii y BUCOKOTEXHOMOTYHOMY CYCNiNbCTBI, FOTOBUX A0 3anpOBaAMKEHHA i BUKOPUCTAHHA iHHOBALMHUX METOAMK i
3ac06iB HaBYaHHA, peanisauii iHHOBALiMHUX dopm, MeToLiB i Mmigxomis Ao Moro opradisayii. Ha cborogHi epekTMBHUM Ta
NepcrnekTUBHMM MiAXOAOM [0 NPOEKTYBAHHA BiAKPUTUX MNeAaroriyHMX CUCTEM HaABYaHHA | HAyKOBUX [OCHigKeHb 3
BMKOPUCTAaHHAM XMapHUX 06YMCNEHDb € 3aNPOBAAMKEHHS TEXHOOTIM BiAKPUTOI HayKn. XMapo OpiEHTOBaHMUI Migxia, B OCBITi, WO
nonsraey 3abesneyeHHi NPoOLLECiB BiAKPUTOro HaBYaHHA Ha 6a3i CTBOPEHHA Y 3aKNagi OCBITU BipTyanizoBaHoOi KopnopaTMBHOI abo
ripuaHoi iHGPACTPYKTYpK, MOCTYNaETbCA Micuem 6iNbl WKMPOKOMY  PO3YMIHHIO AOCTYyNy [0 SKICHMX OCBITHIX pecypcis,
NiATPUMYIOYM MPOLLECU HABYAHHA Y CMiBPOBITHMLUTBI, @ TAKOXK BiAKPUBAKOYM HAMLIMPLWi MOXKAMBOCTI ANA OpraHisauii cucrem
BiAKPUTOI HayKW, MPOBEAEHHA CNiIbHUX AOCNIAMKEHb Y BiPTya/lbHUX KONEKTUBAX, B TOMY YMCAi Y MixHapoaHomy Bumipi (Allen,
Mebhler, 2019; Bykov, Shyshkina, 2018, Ratnam 2017).

© M.N. WwuwkiHa, 2021.

100



®I3UKO-MATEMATUYHA OCBITA (®MO) Bunyck 1(27), 2021

HwHi Ha 6a3i nnaTdopm XMapHUX 064MCAEeHb AOLINBHO NIATPUMYBATU He LI BiAKPUTE HAaBYAHHSA, ane i BiAKPUTY HayKy,
Lo Nepesbayae NPoLLeCH HAYKOBUX AOCNIAKEHD Y PO3MNOAiINEHUX BiPTyaIbHUX CEpPeAOBULLLAX i3 BUKOPUCTAHHAM 3acobiB i cepsicis
OCBIiTHbO-HAyKoBMX natdopm i iHppacTpakTypTyp. Lli npouecn nos’sAsaHi 3 BiAKPUTMM OOCTYNOM A0 LAHWUX LOCNIAMKEHb,
BiAKPUTUM OBroBOPEHHAM Ta aHaNiI30M pe3y/bTaTiB AOCNIAKEHb Ta BIAKPUTUM CNiNKyBaHHAM i3 cycninbctBom (Open Science,
2015). Ana nigTPMMKK LMX NPOLLECiB KOPUCHI KOpNopaTUBHI abo ribpuaHi XmapHi cepefoBuLLA, K BaXKANBI KOMMOHEHTU Pi3HUX
iHpOPMaLIHO-OCBITHIX MEpEK, TaKUX AK AOCNIAHULbKI iHOPACTPYKTYPU Ta coujianbHi MepesKi. TaKMM YMHOM, aHaNi3 NPUHLMNIB
Ta CYTTEBUX 0CODBMBOCTEN CTPYKTYPU Ta PO3BUTKY XMapO OPIEHTOBAHWUX CUCTEM BiAKPUTOI HAYKM CTAE AOCUTb HeobXigHUM ana
opraHisauii Ta NiATPMMKN NPOLECIB BiAKPUTUX HAYKOBUX AOCAIAKEHDb HE /iMLie Y CUCTeMi BULLLOI, BULOT NearoriyHoi ocBitH, a
TAKOX i NicnAgMNAOMHOT NeaaroriyHol OCBITU, HaBYaHHI i npodeciiHomy po3BUTKY BUMTeniB (Bakantok, Map’eHko, 2021).

HeBiAnoBIAHICTb CTPYKTYPU Ta CKNady cepefoBuLLa HaBYaHHA Ta AOCAIOKEHb BUMOram nobyaoBu BiAKPUTMX NeparoriyHmx
CUCTEM HaNEXKUTb 0 Cy4aCHUX BUK/IUKIB PO3BUTKY OCBITU BUMTENIB. BiACYTHICTb OCBITHBOT NPAKTUKK, KA 6 oxon/toBana npiopuTeTu
BiAKPUTOI HAYKKN, HEAOCTAaTHE BUBYEHHA TEOPETUYHMNX Ta METOA0/10TMNYHMX OCHOB PO3BUTKY XMapO OPIEHTOBAHMX CEPEAOBULL, @ TAKOX
MEPEKHUX OCBITHIX | HAYKOBUX PECYpCiB Ta iHCTPYMEHTIB CUCTEM BiZKPUTOI HAaYKM OBMEXKYIOTb PO3BUTOK NEAaroriYHMx cuctem Ta
nepeLKoAKaTb NOAANbLIOMY MOKPALLEHHIO AKOCTI HAaBYaHHA i NpodeciiHOro po3BUTKY BUMTENIB.

AHaniz aKkTyasbHUX AochigXeHb. 3rigHO 3 OcCTaHHiMM gocnigkeHHAmM (Bykov, Shyshkina, 2018; KysbmiHcbKa,
BonowwuHa, CaaniHa 2016; Glazunova et al.,, 2017; Allen, Mehler, 2019; Harefa at al.,, 2019) npobnemu BNPoOBaAKEHHA i
33CTOCYBAaHHA XMapHWUX TEXHOJIONM B OCBITHbOMY npoueci Ana 3abe3nevyeHHA A0CTyny A0 NpPOrpamHoro 3abesneyeHHs,
NiATPUMYBaHHS CMiJIbHOrO HaBYaHHSA i AOCiIAKEeHb, 0OMiHY AOCBIAOM, @ TAaKOX MPOEKTHOI AiANIbHOCTI € 0c06/1MBO aKTyasibHUMK. B
LaHWA Yac GOpMyBaHHA BIAKPUTOrO XMapo OPIEHTOBAHOrO HABYA/MbHOMO Ta AOCNIAHWLBKONO cepefoBuLLA € MPiOpUTETOM
Mi¥HapOAHOro HayKoBO-OCBITHbOIO CMiIBTOBAPMCTBA Ta iHTEHCMBHO PO3BMBAETLCA Y Pi3HMX chepax ocsiTh (Bykov, Shyshkina, 2018).

TeopeTuyHi pe3yabTaTh Ta NPaAKTUYHA CNPSAMOBAHICTb AOCNiIAKEHb, NPOBEeAEeHUX B IHCTUTYTI iIHPOPMALLIHMX TeXHONOTI
Ta 3acobis HasyaHHA HAMH YKpaiHW, B OCHOBHOMY MiAMNOPAAKOBAHI 3a3HAYeHiM OCBITHI MapaAurmi, ska OpieHTOBaHa Ha
PO3BUTOK HaYKOBO-METOL010rYHUX 3acaj, BNPOBaAXKEHHA NPUHLMNIB BiAKPUTOT OCBITH i HayKKn. 30Kpema, y poboTi B.1O. bukosa
«Mogaeni opraHisauiiH1X cMCTEM BiAKPUTOI OCBITM» 3aNpPONOHOBaHO Mogei iHpopmaLiiHOro OCBITHLOIO CepeaoBULLA BiAKPUTOI
ocBiTU. MeToto pobiT € CTBOPEHHA METOA0/I0TYHOT OCHOBM ANS NOAANbLUMX AOCAIAKEHD Y Ll ranysi, a xMmapHe cepefioBuLLe - Le
HOBWI KPOK Y PO3BUTKY CUCTEM BigKpuTOT 0CcBiTK (BrKkos, 2009).

Jlokanisauia 3acobis, iHCTPYMEHTIB, NporpaMmHMX A0AaTKIB HaBYaNbHOrO MPU3HAYEHHA Ky XMapi», € NepcnekTUBHUM
HanNpPAMKOM PO3BWUTKY CMCTEM BiAKPUTOI OCBITU, KOMM iCHYE Binblie MOMAMBOCTEN afanTauii HaBYaJbHOrO cepefoBuLLa 40
HaBYa/NIbHUX AOCATHEHb, iHAMBIAYaNbHUX NOTPeb Ta uiner TMX, XTo BUMTbCA. "ChnekTp" HaBYaNbHOI Ta HayKOBO-AOCNIAHOT
LiANbHOCTI PO3LUMPIOETLCA AK 3aBAAKM BinbLin NpodeciiHiit cNpAMOBAHOCTI 3MICTY HaBYaHHA AUCUMNIHW, TaK | PO3LUMPEHHIO
[0CTYNy A0 iHCTPYMeHTiB AocnigxeHHs (Glazunova et al, 2017; NiutenHoBa, 2016).

MeToanyHi ocobamBocTi opraHisaii cninbHOI PoboTU CTYAEHTIB Hag, HaBYaJbHUMW MPOEKTaMK i3 BUKOPUCTAHHAM
Microsoft Office 365 po3rnagatotbca y poboTi (Glazunova et al, 2017; Harefa 2019). M'padiuHnit iHTepdeiic MS Teams Ta cnocobu
MOro HanawTyBaHHA AR HaBYaNbHOro npouecy onucaHi y pobotax MnasyHosoi O.l., KysbuTHcbkoi O.., BosnowwuHoi T.B.,
CasaniHoi T.M., Koponbuyk B.l. (Glazunova et al, 2017). Y po6otax C.I.J/iutBnHosoi, O.M.CnipiHa po3rnaHyTo 0co6/aMBOCTI
$GOpMYBaHHA XMapO OPIEHTOBAHOIO HaBYa/NIbHOIO CepeaoBULLA Y 3aKNaji 3aranbHOI cepeaHboi 0CBiTU Ha 6a3i Microsoft Office
365 (/lumeuHosa, CnipiH, AHikiHa, 2015; /lumeuHosa 2016). MUTaHHA NPOEKTYBAHHA HAayKOBO-HABYa/IbHOI XMapW YCTaHOBU Ha
6a3i Microsoft Office 365 po3rnaHyTo y poboTi HoceHko tO.I. Ta iH. (HoceHko, Monenb, WunwkKiHa, 2016).

HaykoBo-meToamuHe onpautoBaHHA npobnem GpopmyBaHHA XMapo OPIEHTOBAHOIO OCBITHbO-HAYKOBOFO CepefoBMLLA
3aKNafiB ocBiTM MOTpebye NOAANLLIOTO AOCNIAMEHHA B KOHTEKCTI MpiopuTeTiB BigKpuTOi Hayku (Bykov, Shyshkina, 2018;
Bakantok, Map’eHko, 2021).

30Kpema, NepcnekTUBHUM HamnpAMOM A0CNIAXKEHb € HAYKOBO-OCBITHE ONpaLloBaHHA Npobaem 3anpoBagKeHHA cepBiciB
BiAKPUTOI HAYKM B CUCTEMY OCBITM Ha Pi3HUX i piBHAX. LLi NUTAaHHA HUHI € NePCNEKTUBHUM HANPAMOM 3apyb6iKHUX AOCAIOKEHD,
ne npeameTom o6roBopeHHsA NoCTaroTb NEPCNEKTUBM | BUK/IMKM, NOB’A3aHi i3 KOPEKTHUM i AOLLIIbHUM BUKOPUCTAHHAM LUPOBUX
3ac06iB BiAKPUTOro HaBYaHHA i AocnigxeHb. 3okpema, Allen C., Mehler D. M. (Allen, Mehler, 2019) HaronowyoTb Ha NepeBarax
3anNpoBaKeHHA NPAKTUK BIAKPMTOT HAYKM Ha paHHIX eTanax HayKoBOi Kap'epu, 30Kpema, paaaTb BUKOPUCTOBYBATM MPAKTUKM
ONPUNIOAHEHHA MINOTHUX AaHUX [OCAIAMKEHb, HaBiTb AKWO iX ONpauloBaHHA MNPUM3BENO A0 CNPOCTYyBaHHA MonepeaHix
npunyLLeHb; BPaxoByBaTW NPW NAaHyBaHHI AOCNIAXKEHb BUTPATK Yacy, Wo byayTb NOB’A3aHi 3 PeeCTPYBAHHAM EKCNEPUMEHTIB i
ONPALOBAHHAM JaHUX Y BiAKPUTUX CUCTEMAX; 30CepeayKyBaTUCb Ha AKOCTi, @ He Ha KiNbKOCTi npu po3pobui cTpaTerin
OOCNIAXKEHHA, NAaHyBaHHI ekcnepumeHTiB. Mpy LbOMY, aBTOpPU BBaXKalOTb, WO HafaHHA AaHWX Ta MaTepianis, 30Kpema
NporpaMHuX KOAiB Yy BiGKPUTUI JOCTYN, € BiHOCHO AOCTYNHUM i NEPCNEKTUBHUM LUAXOM 3anpOBaAKEeHHA NPAKTUK BiAKPUTOI
HayKM B OCBITi. 3 ypaxyBaHHAM iCHYHOHOrO A40CBiAY, BaXK/IMBO GOpMYyBaTH Y MOJIOAMX HAYKOBLIB YMIHHA 0bMpaTM meToaMm, fKi
BiANOBIAAIOTb AOCNIAKYBAHOMY MUTAHHIO, 3 YPaxyBaHHAM AOLINbHOCTI, BUKOPUCTOBYBATU HOBI iHCTPYMEHTHU, AKi NONErwyoTb
06MiH Ta JOKYMeEHTYBaHHA HayKoBoi po6oTn edpekTmBHO Ta npo3opo (Allen, Mehler, 2019).

Mirowski P. (Mirowski, 2018) po3rnsgae npuymHM TPYAHOLLIB 3aNPOBAAMKEHHA KOHUENUii BigKPUTOI HayKM i 0BMeXKeHHs,
noBs’A3aHi i3 3acToCcyBaHHAM BiAKPUTUX HAYKOBMX NPAKTUK, BUKIMKAMM, AKi CTOATL Nepes, HayKoto B acneKTi ii B3aeEMOoZ,T i3 cycninbcTBom.

KapeH MaeKc, pekTop MarHidikyca AMCTepAaMCbKOro YHiBEPCUTETY, BUCIOBAOE 3aHEMNOKOEHHA LWOA0 He3aneXHOoCTi
HayKM B CydacHU LMbpPOoBUIA BIK i BUCTYMNae 3a eBPONENCbKUiA "3akoH nNpo undposuit yHisepcutet" (Maex, 2021). Ha gymky
[OCNIAHWUI, Lel AOKYMEHT Ma€E OXONJoBAaTW, 30KPema, MUTAHHA KOHTPOAO Hag undpoBMMKM 3acobamu HaBYaHHA Ta
BOCNIAKEHHA (IHCTPYMEHTU NiATPMMYBAHHA AOCNIAMKEHb, HaBYaNbHi cepenoBuLLa, Bigeo KoHdepeHuii Towo). Li iHcTpymeHTH
NOBWMHHI MOCTA4YaTUCA YAaCTKOBO Ha Hasi gepKaBHUX iIHPPACTPYKTYP, @ HaCTKOBO Yepes chiBnpaLto 3 KomnaHiammu-naatdopmamm,
KO/ YHiBepcuTeTH 36epiraTuMyTb KOHTPO/Ib HAA 36MPaHHAM Ta ONpaLOBAHHAM AaHUX KOPUCTYBaYiB, @ TAKOX MaTUMYTb BNIUB
Ha po3pobneHHA TaKUX IHCTPYMEHTIB. TaKoX AOCAiAHUKAM | BUKaAavyam mae byt 3abe3neyeHo J0CTyn A0 AaHUX naatdopmu,
WO HAZAETbCA AN1A HABYa/lbHWUX Ta AOCNIAHMUbKMX Uinei. Lle mano 6 BupiwanbHe 3HaYeHHA ANnA 3abe3nedveHHsA BNAWMBY
rpomaacbKocTi Ha GOpPMyBaHHA OCBITHLO-HAYKOBOrO NPOCTOPY Ta MOHITOPUHT HaBYa/IbHOI Ta HAYKOBOI KOMYHiKaLji.
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B YKpaiHi TakoK 34iiCHIOIOTHCA 3aX04M LWOA0 3aNPOBAAKEHHA XMAPHMX TEXHOOTIM BiAKPUTOT HayYKM B OCBITHIO MPAKTUKY.
30Kpema, Li NUTaHHA 3HaxXO04ATb CBOE MicLe Yy TeMATULI LLOPIYHOTO MiKHApPOAHOrO CeMiHapy «XMapHi TeXHOJOrii B OCBITI»
(IHcTUTYT iHPOpMaUitHMX TexHonorik i 3acobiBe HaByaHHA HAMH VYKpaiHu), y AiSAbHOCTI CNiNbHUX HAyKOBO-AOCAIAHUX
nabopaTopiit 3 Npobaem BUKOPUCTAHHA XMapPHWUX TEXHOAOTI B OCBITi (IHCTUTYT iHGOpPMALLIMHNX TEXHOOTIN | 3ac06iB HaBYaHHA
HAMH YkpaiHn, KpnBopi3bKnit HauioHanbHUIM yHiBepcuTeT, TepHONINbCbKMUIA HALLOHA/NIbHUA NefaroriYyHnii yHisepcuTeT imeHi
Bonogumupa T[HaTioka, KUTOMWMPCbKUI AepsKaBHUI yHiBepcuTeT, [MepescnaB-XmMenbHULbKUI AepKaBHUW nesaroriyHui
yHiBepcuteT imeHi Mpuropia CkoBopoau) Ta iH. 3oKpema, Ha 6asi cninbHUX HayKoBo-AocCnigHUX nabopatopi y 2019 poui
po3noYaTo neaaroriyHUn exkcnepumeHT «[1pOEKTYyBaHHA XMapo OpPIEHTOBAHOI METOAMYHOI CUCTEMM NIATOTOBKM BUYUTENiB
NPMPOLHNYO-MATEMATUYHUX NPEAMETIB 40 Po6OTU B HAayKOBOMY NiLei», KepiBHUK ekcnepumeHTy — M.B. Map’eHko (Monenb),
HaAyKOBUI KOHCYNbTaHT — M.MM. LUunwKiHa. Jo cknagy ekcnepMmeHTanbHOI 6a3um BXxoAATb 5 3aKnaais BUWOT NneaaroriyHoi ocsitu, 1
3aKnag nicnagMnaoMHOI NegaroriyHol ocBiTH, 4 3aKnaam 3aranbHoi cepeaHboi 0cBiTH (Bakantok, MapeHKo, 2021). Noganblunii
PO3BUTOK ZaHMX po3poboK Byno peanizoBaHO y Me¥Kax Neplioro etany NpoekTy HauioHanbHoro ¢poHAay AochigKeHb YKpaiHu
«XMapo OpIiEHTOBaHI CUCTEMM BIAKPMTOI HAyKM Y HaBYaHHi i npodeciiHomy po3suTKy BumTenis» (2020.02/0310) KoHKypcy
«MigTpyuMmKa gocnigeHb NPOBIAHUX Ta MONOAMX BYeHMX» 3a 2020 p.

B TOW e 4yac, NWTaHHA 3anpoBaZKEHHsA BIAKPUTUX HAYKOBMX MpPaKTUK B OCBITY BYMTENiB 3a/MLIAETHCA
ManofoCNifKeHUMM i noTpebytoTb NoAanbWoro po3pobaeHHs.

Merta cratTi. MeTolo CTaTTi € OCNIANTU eBOJtOLt0 3ac06iB | TEXHONOTIN BiAKPUTOT HayKWU, OXapaKTepusyBaTh Cy4acHUn
CTaH Npob6aemMm iXHbOrO OCBITHbOIO 3aCTOCYBaHHA B ACMNEKTi METOAMYHOrO OMPALIOBAHHA i MPOEKTYBAHHA CUCTEM BiAKPUTOI
HaYKW, BU3HAYMTU NEPCNEKTMBHI HaNnpPAMM iX 3aNpoBaKeHHSA B OCBITI BUUTENIB.

METOAU AOCNIAXKEHHA

[ns pocArHeHHs metTn poboTu BynnM BUKOPMUCTaHI 3aralbHOHAyKOBi METOAM: a) TEOPETWYHi — aHani3 mncuxosnoro-
nefaroriyHoi nitepatypu 3 npobnemu [ocnigKeHHA Ana 3'AcyBaHHA CcTaHy po3pobsieHocTi npobnemu; y3arasbHEHHsA
BiTYN3HAHOIO i 3apybikHOro JocBidy;  TEOPETUYHMI aHafi3, cucTemaTtu3auis Ta Yy3arasbHeHHA HayKoBWUX akTiB i
33aKOHOMipHOCTeW; 6) emnipuyHi — aHKeTyBaHHA; ONWUTYBaHHSA; 6ecigM 3 y4aCHMKAMWM OCBITHbO-HAYKOBOro CepeaoBULLa;
nefaroriyHi CNocTepesKeHHs 3a HaYa/IbHO i HAYKOBO AiA/IbHICTIO Cy6’EKTIB OCBITHBOrO NpoLecy, NeAaroriYyHNN eKCNepuMeHT;
B) CTaTUCTMYHI — NepeBipKa CTaTUCTUYHMX FiNOTe3 A1a aHaNi3y Ta iHTepnpeTaw,ii pe3ynbTaTiB AOC/AiAKEHHS.

B cTaTTi npeacTaBneHi pe3ynbTaTM APYroro etany BMKOHAHHA MPOEKTY HauioHanbHoro ¢oHAy pocniakeHb YKpaiHu
«XMapo OpPIEHTOBAHI CMCTEMW BIAKPMTOI HayKW y HaBuyaHHi i npodecitHomy po3BuTKY BuuTenis» (2020.02/0310) KoHKypcy
«MigTpuMKa focnigKeHb NPOBIAHUX Ta MONOAMX BYeHMX» 3a 2020 p.

PE3Y/ZIbTATU AOCNIAKEHHA

XMapo OpiEHTOBaHI MepeXKHi IHCTPYMEHTM BiAKPUTOro HaBYaHHA Ta AOCNiIAXKeHb - ue 3acobu IKT, aki 3abesnedytoTb
dOpMyBaHHA Ta MOTOYHE O6C/NYroByBaHHA MEPEXKHMX eNeKTPOHHMX iHPOPMaLiHO-OCBITHIX pecypciB Ta XMapHUX cepsiciB
BiAKPUTOrO OCBITHbO-HAYKOBOrO CEpefoBULLA, BNPOBAAMKEHHA TEXHOANOriM MPOEKTYBAaHHA BiAKPUTOI XMapo OpPIEHTOBAHWX
neparoriyHMx cuctem. HamBaXkAMBILLMUMKU MeEPEXHUMM HCTPYMEHTaMU BiAKPUTUX CUCTEM HaBYaHHA i AOCNIAXKEHb € XMapo
OpiEHTOBAHI HAYKOBO-OCBITHI iIHPpOpMaLLiliHi meperKi Ta iIHPPACTPYKTYPU; XMapHi KopnopaTUBHI iHpopMaL,iliHi cucTemu Ta cepsicu;
MepeXKHi eNIeKTPOHHI OCBITHI pecypcu i cepBicy 36MpaHHsA, ONpaLoBaHHA i NoNepeaHbOro NOAAHHA AaHWX; HAaBYAbHI Ta HAYKOBI
nabopaTopii BiAAaNeHOro A0CTYNY; MOBHI TEXHOAOFIT; HaBYanbHi poboTu Ta iHwWi (Bykov, Shyshkina, 2018).

PopMyBaHHA MepPEeXHMX IHCTPYMEHTIB CUCTeM BIAKPWUTOI Hayku BiabyBanoca Ha OCHOBi BWMKOPUCTAHHA XMapo
OpPiEHTOBAHMX 3ac0biB i TEXHOOTIN, Y PO3BUTKY AKUX NPOCTEXKYETLCA HM3Ka eTaniB.

Ha nepwomy emani, NO4aTOK AKOrO MOXHa NOB’A3aTN 3 BUHUKHEHHAM IHTepHeT (1993 p.), MeperKHi TeXHONOorii NPaKTUYHO
0A,pa3y MOYMHAKOTL 3aCTOCOBYBATUCA AR NIATPUMYBAHHA BiZAKPMTOro HaBYaHHA i AOChiAKeHb. 3rigHO Knacudikauii eTanis
esontoLii iHbopmaLiiHO-KoMyHiKauiiHux mepex (IKM), po3pobneHoi B.HO.B1KoBuM, neplie nokoniHHA IKM 6yno nos’asaHo 3
dopmyBaHHAM pUHKY IKT TpaHcnopTy, po3suTKy IKT-ayTcopcuHry. ®yHKLioHaNbHO-TEXHOOFIYHI 0ocobamnsocTi IKM Ha upomy eTtani
YMONUBAIOBAAN TPAHCNOPTYBaHHA anniB AaHUX i nporpam, ¢YHKUiIOHYBAaHHA cepBiciB eNeKTpOoHHOI nowTu, dopymis,
€1eKTPOHHMX AOWOK Ta iH. Lli meperkHi TexHonorii A0 NeBHOT Mipy MOXHa Gyn0 BBaXKATW IHCTPYMEHTAMM MiATPUMYBAHHSA
BIOKPUTUX JOCNiXKEHb, Xo4a ue bynu cKopiwe TexHonorii, AKi nepeayBanv GOPMYBaHHIO MEPEXHMUX IHCTPYMEHTIB CUCTEM
BIAKPUTOI HAaYKKN, HAMBAXK/MBILLMMU 3 AKUX CTanun iHGOPMaLiMHO-OCBITHI MepesKi, eNIeKTPOHHI 6ibnioTekn, 3acobu ynpasniHHA
NpPoeKTaMM Ta iHLWi, WO BUHUKAM TPOXM Mi3Hiwe. 3riaHo Knacubikauii B.K0.bMKoBa, iX MOXHa BigHECTU A0 APYrOro NOKOAIHHA
po3BuTKY IKM, a came - KOHTEHTHUX IKM. KoHTeHTHe HanoBHeHHA IKM Apyroro noKoniHHA yTOBOPIOOTb 6a3n AaHWX 3 Pi3HMX
npegmMmeTHUX ranysen, iHpopmauiiHi pecypcu CanTiB i TeMaTUYHUX nopTanis, iHGOPMALIMHI pecypcu couianbHUX Mepex i
CNiNIbHOT, KOHTEHT CUCTEM e-AMCTaHLiIMHOrO HaBYaHHA, HAYKOBO-OCBITHI MepeKi, eNeKTPOHHI bibnioTeKku.

Moyamok Opy2020 emarny y PO3BUTKY 3ac0biB i TEXHO/OTi CUCTEM BiAKPUTOI HayKM MOXKHa nos’ssaTwu i3 2000 p., Koin y
Bptocceni 6yno po3pobneHo AOKYMeHT nig HasBot "Ha wnaxy go €sponeicbKoro gocnigHuubkoro npoctopy” (Towards a
European research area), B AKOMY BWKNALEHO OCHOBHI MPUHUMNU MOro GopmyBaHHA. Y LbOMY AOKYMEHTI HAronoWeHo Ha
HeobXigHOCTi BCTAHOBNEHHA MeXaHi3MiB HayKOBOI CniBMnpay,i MixK KpaiHamu 3 MEeTO KoopAMHaL,ii 3ycuab, pecypcis, NH0ACbKOr0
Kanitany ansa nigsuweHHa eheKTUBHOCTI AOCNiAKEHb Ta KOHKYPEHTOCNPOMOXKHOCTI EKOHOMIKW. EBPONENCbKMIA AOCNIAHNLBKUIA
npoctip (ERA) po3ymieTbcA AK «EAMHA BiAKPUTA ANA CBiTY 06/1acTb, B AKiM HayKOBi 3HaHHA, TEXHONOrIT Ta AOCNIAHMKMN BiNIbHO
UMPKYAIOIOTb» (calT «EBponeincbkuii gocnigHUubKMin npocTip», http://ec.europa.eu/research /era/index_en.htm). Came
iCHYBaHHA KOHLENUji TaKOro NpPoCTOpy CTAa€ MOMKAMBUM 3aBAAKM PO3BUTKY MEPEKHUX TeXHONOrN NiATPMMYBAHHA HayKOBMX
LOCNigXeHb i cnisnpau,i.

Y uei nepiog, BifbyBaloTbCA TEXHONOTIYHI 3MiHW Yy PO3BUTKY IKM. DopMy€eTbCA HacTynHe NOKONIHHA LUX MepeK — CePBICHi
IKM, wo 3abesnevytoTb HagaHHA AOCTYNy 4O LMPOKOTO CMNEKTPY MepesKHMX cepsiciB. BuHMKaloTb nepuwi naatpopmmu
OMCTaHUiMHOTO HaB4yaHHA, Hanpuknag, Moodle (2001 p.). Mopag 3 YAOCKOHANEHHAM CUCTEM OUCTAHLIMHOMO HaBYaHHA,
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eNIeKTPOHHMX 6ibioTek, NopTaniB i T.iH., XapaKTEPHOI 03HAKOH LbOTO Nepioay CTae PO3BUTOK HAYKOBO-OCBITHIX iHPOpMALLiiHMX
MepeXK, AK NPOBIAHMNX IHCTPYMEHTIB NiATPMMYBAHHA HAYKOBO-OCBITHbOI B3aEMOAIT i JOCNigKEHb.

HaykoBo-0CBiTHi iHpopmauiliHi mepexi (HOIM) — ue aBTOmaTu3oBaHi iHPOpPMAUiMHI CUCTEMM, WO HAMNOBHEHI
BiJOMOCTAMM MepeBaXHO OCBITHLOTO i HAyKOBOro CNpAMyBaHHA, 3abe3nedytoTb iHGOPMALIMHY MIATPUMKY OCBITM i HayKM,
TEXHO/I0MYHO BUKOPUCTOBYIOTb KOMN'toTepHy IKT nnaTtdopmy ans TpaHCNopTy i onpautoBaHHA iHGopmaLiMHUX 06’ekTiB (BuKoB,
CnipiH, Wwvwkina, 2015). BuHuKatoTb i HabyBatoTb nowwupeHHA HOIM, sKki nigTpMmyloTbCs OpraHisauismm, CTBOPEHUMM
€sponelicbkum Coto3om, Pagoto €Bponu Ta cninbHUMM 3ycuanamu Pagm €sponu Ta KOHECKO, 30Kpema ue Taki HOIM, sk
EURYDICE, EUDISED i CEDEFOP (Ovcharuk, 2020).

HOIM nocTilHO NowupIoOTLCA | BAOCKOHANOKOTLCA, 3POCTAE iX PI3HOMAHITTA | GYHKLiOHANbHICTb, Le BiabyBaETbLCA 3a
pPaxyHOK GYHKLiOHaNbHO-TEXHONOTYHMX BAacTueocTei IKM TpeTboro NoKoiHHA, a came — cepBicHMX IKM, wo 3abesneyyoTb
[0CTYN A0 WMPOKOTO CNEKTPY MEPEXHUX CepBiCiB. YA0CKOHANOOTLCA TEXHOOTiT eN1eKTPOHHMX 6ibnioTeK, TEXHONOFIT ynpaBaiHHA
NPOeKTaMM, BUHUKAIOTL i MOLWMPIOOTLCA EBPONENCHKI A0CNIAHULUBKI iIHPPACTPYKTypH Ta iHWI cepBicK, OTPUMYIOTb NoAablUMi
PO3BUTOK CUCTEMM AUCTAHLiIMHOIO HaBYaHHA Ta iH.

Kpim 3a3HaueHux mepex, B €Bponi CbOroAHi icHytoTb uncneHHi HOIM, wo npaulooTb Ha MiKHApPOAHOMY PiBHI i
06’€eAHYIOTHCA 3 IHWKWMM 3arafibHOCBITOBMMM | 3aranbHoeBponencbkumu HOIM. HalibinbLu BigoOMMUMM i NOTYXKHMMM 3 HUX B EBpONI
€ mepexi GEANT — €BponeicbKa HayKoBo-gocnigHa meperka i SINSEE (Scientific Information Network South East Europe) —
HaykoB0-0CBITHA Mepea niBgeHHO-cxiaHoi EBponu. GEANT oxonsitoe nepeBaHy binbLicTb yHIBepCUTETIB i HAYKOBUX YCTaHOB
KpaiH €C, 06'eaHaHa 3 mepesketo CLUA (Abilene), HaykoBMMYK mepexkamm ANoHii Ta iHWMX KpaiH (Bukos, CnipiH, LUunwkiHa, 2015).

EnekTpoHHa gocnigHunubka iHdpacTpykTypa (research e-infrastructure) oxonntoe IKT-rpyHTOBaHi cepsicu i 3acobu gna
npoBeAeHHA AO0CNIAXKEHDb, WO NOTPebYOTb ONPALIOBAHHA 3HAYHMX 06CAriB AaHWX | 0BUMCNEHD Y BipTyanbHUX cepenoBMLLax Ta
NigTPMMKM HayKoBoro cnispobiTHUUTBa (Bukos, CnipiH, LUunwkiHa, 2015)..

Y uei nepios y EBponecbKomMy OCBITHbOMY NPOCTOPi 60 BiANPaLbOBaHO BiNbll CKOOPANHOBAHWI NiAXiA A0 PO3BUTKY
HayKOBO-A0CNIAHNLBKUX MepeX i iHGPacTpyKTyp, 30Kpema Lie BUABUIOCA Y CTBOPEHHI EBponeiicbKoro popymy 3i ctpaterin woao
HaYKOBO-A0CAIAHULbKUX iHbpacTpyKTYp (European Strategy Forum on Research Infrastructures),
http://ec.europa.eu/research/infrastructures/index_en.cfm?pg=esfri. Y mexax 34iiCHEHHA AOCNIAHWUUBKUX Mnporpam
€sponeticbkoro Cotosy PM7 Ta lopusoHT 2020 6yno 3ailicHeHO noHag 44 npoeKTiB, CNPAMOBAHUX HA PO3BWUTOK MpPaBOBOI
opraHisauii, ynpasniHHA Ta ¢iHaHCOBOro NiaHyBaHHA AOCAIAHWULBKUX iHOpacTpyKTyp. ¥ 2006 poui byna npuinHATa [JOpoXKHA
KapTa ¢opmyBaHHA AO0CNAIOHULbLKUX iHOPACTPYKTYp, peanisauia AKkoi posnovanaca B 2007 poui. MNepwa gonosigb Woao
pe3ynbTaTiB peanisauii A4OPOKHbOI KapTn byna onpuaogHeHa y 2010, Ha Toi 4yac BXe byna cTBopeHa 51 gochnigHuubKa
iHbpacTpykTypa (Bukos, CnipiH, LUunwkiHa, 2015)..

2009 p. MOXKHa YMOBHO BBaXaTu MOYATKOM mpemoz0 emarny PO3BUTKY 3aCObiB i TEXHOOFIN cUCTEM BigKPUTOI HAYKM, LLO
NoB'A3aHMI 3 BUHUKHEHHAM i NOWMPEHHAM XMapHUX 0buncneHb. B Lielt yac akTMBI3yBaBCA PO3BUTOK HOBMX e-iHGPacTPyKTyp AnA
nposeAeHHs AocnigKeHb B ranysi nepegosux IKT, a TaKoX B3aemogji i cniBpobiTHULTBA 3 YHIBEPCUTETCbKMM CEKTOPOM i
CYCNiNIbCTBOM 3 METOIO PO3BUTKY BUPODOHMLTBA, BNPOBaAKEHHA i BUNPOBYBAHHA HOBITHIX TEXHONOFIN Yy Pi3HMX cdepax 3aCTOCYBAHHSA.

Ha uybomy eTani 3acTocoBytOTbCA QYHKLiOHANbHO-TEXHOOTYHI BnacTMBoCTi IKM 4eTBepToro MOKOANiIHHA, a came,
afantusHux IKM, wo 3abesneuytoTb A0CTYN A0 NEPCOHiPIKOBAHWUX MeperKHUX iHPpacTpyKTyp i IKT-cepsicis.

3aBAaHHA BNPOBaAKEHHA HalngoCcKoHaniwmx IKT-iIHCTPYMEHTIB, TaKMX AK TEXHONOTiT XMapHUX 064MCNeHb, NOCTANo y uek
Yyac 0AHUM 3 TONOBHUX NpiopuTeTis y ranysi IKT gna ocsiTM, pO3BUTKY BiAKPUTOI HAyKM Ta OCBITHbOrO NpocTopy. Mpo ue ceigumna
HW3Ka YPAJOBUX iHILIATUB 3 Pi3HMX KPaiH Ta NPUAHATTA MiXKHAPOAHWUX JOKYMEHTIB, 30Kkpema «Lindposa nporpama ana €Esponu»
(Digital Agenda for Europe), 2010 p., «EBponeiicbKa cTpaTeria xmapHux obuncneHb y €sponi» (European Cloud Computing
Strategy in Europe), 2012 p., 3riaHO 3 AKOIO XMapHi 064YNCNEHHA Byan BU3HAHI NPIOPUTETHUMM HANPAMaMM, Ki Mann 3HAYHUIA
BMN/IMB HA PO3BUTOK EBPONENCHKOro A0CNIAHMLBKOTO NPOCTOPY Ta GOpMyBaHHA ifen BiaKpuToi Hayku (Bykov, Shyshkina, 2018).

OCHOBHi pyCK NapaanrmMu BigKPWUTOI HAyKM AK ofHi€El 3 dyHAAMEHTaNbHUX KOHLUenNLin po3BuTKy EPA Bynn BU3HAYeHi B
OEeAKNX MiXKHAapOAHMX [OKYMEHTAX.

3okpema, y 2013 poui EBponeicbka Komicia onybsikyBana KOHUeNTyanbHUIA AOKYyMeHT «Lindpposa Hayka 8 HORIZON
2020v», (Digital Science in HORIZON 2020), B AKOMY BMKNaZeHi OCHOBHI NMPUHUMNKU BAYeHHA NUTaHb PO3BUTKY HayKW y CBIiTAI
BAOCKOHaNEeHHA LMbpPOBUX TEXHONOTIN, 30Kpema, XMapHOI, 3aBAAKM peanisauis gocniaHuubKoi nporpammn HORIZON 2020.

Y 2015 poui 6yno po3pobaeHo KoHLENTyanbHUI AOKYMEHT «Biakputa HayKa», (Open Science, 2015), AKnit BU3HauuMB N’'ATb
OCHOBHMX NpiopuTETIB BigKPUTOT HayKu: Biakputunin goctyn; BiakpuTi aaHi; Bigkputi meToam; BigkpuTta ocBiTa; BigKpute OLiHIOBaHHS.

2016 p. BM3HAYa€e MOYATOK Yemeepmoz20 emary PO3BUTKY 3acobiB i cepBicCiB BigKPUTOI HayKM, BiH MOB'A3aHWiA 3
bopmyBaHHAM EBPONENCHKOT XMapK BiZAKPUTOT HAYKK.

3 meToto peanisau,ii MpioputeTis BiaKpUTOI Haykn y 2016 poui EBponeicbka Komicis po3pobuna AOKyMeEHT nig Ha3Boto
«EBponeicbKa XmapHa iHiuiatea - NobyaoBa KOHKYPEHTOCMPOMOXHOI EKOHOMIKM AaHWUX Ta 3HaHb y €sponi» (The European
Cloud Initiative - Building a Competitive Data and Knowledge Economy in Europe).

AIK BU3HaAyeHO Ha Beb-caiiTi, NpucBAYEHOMY LK iHiuiaTMBi, BiH 3a6e3neuynTb €BPONENCbKY HayKy, MPOMMCAOBICTb Ta
LepyKaBHi opraHu iHppacTPyKTypOIo AaHUX CBITOBOrO Knacy Ans 36epiraHHA Ta ynpaBaiHHA AaHWMMU; BiH NONArae y 3abe3neyeHHi
BMCOKOLUBMAKICHOTO 3B'A3KY A1 TPAHCNOPTYBAHHA AaHUX; i BCe BiNblu NOTYXKHi BUCOKONPOAYKTUBHI KOMN'toTepu Ans o6pobKu
OaHKX, WO A03BONAE NOBHOK MipOt0 BUKOPWUCTOBYBATM NepeBarn BeNMKux gaHux. Lie no3sonse b6esnepelikogHo nepemiwaTy,
06MiHI0BaTMCA Ta NOBTOPHO BUKOPWUCTOBYBATK AaHi yepes rnobanbHi pUHKK Ta KOPAOHM, @ TAKOXK MiXK Pi3HUMM YCTaHOBAMM Ta
Haykosumu gucumunniHamum  (https://ec.europa.eu/digital-single-market/en/european-cloud-initiative). Bce ue A[o3soautb
OTPMMATU AaHi, OTPMMaHI B X0A4i AOCNIAXKEHHA, MAaKCUMANbHO BIAKPUTUMM, LOCTYMHUMU ANA TUX, XTO MOXKE BUKOPUCTOBYBATH iX
ONA  pocnia)KeHb, po3pobok, iHHOBAUiM, CTBOpeHHA HoBWMX ranysei Towo (https://ec.europa.eu/digital-single-
market/en/european-cloud-initiative).

MpoBigHoo ife€eto i€l iHiLiaTMBKN Byno dpopmyBaHHA EBponeicbKoi xmapu BigKkputoi Hayku (European Open Science
Cloud, EOSC). ik nnatdopma gna peanisauii EBponeiicbKoi XMapHOT iHiLiaTMBM BOHA Mafia HaJaTu BipTya/bHe cepefoBuLle gnn
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36epiraHHA, 06MiHY Ta NOBTOPHOIO BUKOPUCTAHHSA BENIMKUX OOCAriB AaHUX, LLLO MOPOANKYBANUCA PEBOIOLLIEID KBENNKUX AAHUXY,
i 06’egHATU MOTYKHOCTI OCHOBHMX MaH-EBPONENCbKMX AOCNIAHUUBKUX iHPpPACTPYKTYp, Takmx sk EGI, EUDAT CDI, INDIGO-
DataCloud Ta iHwWwi (Bykov, Shyshkina, 2018).

14 6epes3Hs 2018 poky Esponeiicbka Komicis yknana foKyMeHT «[lOpoXKHA KapTa peanisauii €EBponencbKoi xmapu
BiaKpuTOi Haykn» (European Open Science Cloud Implementation Roadmap) i3 3aknnkom 4o EBponencbKoi HayKoBOI CMiIbHOTM
WOoA0 BMNPOBAAMKEHHA XMAPHOI iHiLiaTMBU. MeTO UbOro AOKYMeHTa Oy/0 BW3HAYMTU OCHOBHI HaNpAMWM [OCNIAMKEHb 3
ynpaBAiHHA AaHUMK, GOpMYBaHHA "HayKKU, KePOBaAHOI gaHUMK".

MUTaHHA BM3HAYEHHA MPUHLMNIB, WO peryntooTb popmysaHHa EOSC; cTBopeHHa 6isHec-mogeneit ii 3abesneyeHHs;
NUTaHHA CYMICHOCTI Ta AOCTYNHOCTI AaHUX, iX NPUAATHICTb A1A MOBTOPHOIO BUKOPUCTAHHA PO3rNA4aI0TbCA B LLbOMY AOKYMEHTI AK
HalbinbL aKTyanbHi. Kpim TOro, akTyanbHUM € MUTAHHA BU3HAYEHHA OCHOBHUX CNYXKO, HeobXiAHMX anA 36opy Ta opraHisauii
06po6KM faHux FAIR Ta NOB'A3aHUX 3 HUMU AOCAIAHULBKMX NPOAYKTIB, AKi MatoTb ByTU AOCTYNMHUMM Yepe3 nnaTdopmu nocayr
(Bykov, Shyshkina, 2018).

21 nuctonaga 2018 p. 6yno onpuatogHeHo 4OKYMeEHT «[MigTpuMKa npakTuyHOI peanisauii EOSC» (Prompting an EOSC in
practice).

26 nuctonaaa 2018 p. — AokymMeHT «MepeTBopeHHs npuHumnis FAIR y gilicHicTe» (Turning FAIR into Reality).

Li LOKYMEHTM O3HAMeHYyBa/iM BTINIEHHA B KWUTTA HaMipiB LLOAO CTBOPEHHA EBPONENCHKOI XMapW BiZKPUTOT HayKu i
23 nuctonaaa 2018 p. BoHa 6ysia 3anyLieHa B Aito.

TakMM YMHOM, XMApHi cepBicK, XMapHi NaaTGopMm Ta 3araloM XMapo OPIEHTOBAHI CUCTEMM MOCTAOTb NPOBIGHUMM
iHCTpyMeHTamMM nNigTPMMyBaHHA NpPOLLECIB BiAKPUTUX HAYKOBUX AOCAIAMKEHb, HaBYaHHA Ta KOMYHiKauii 3 ypaxyBaHHAM
npiopuTeTie BigKPUTOI HAayKWU. EdEKTUBHICTb 3acToCyBaHHA XMapHUX obuuMcneHb, 30Kpema, cepsiciB EBponelncbKoi xmapw
BIAKPUTOI HayKu1, Npu NiATPUML, LUX NPOLLECIB BUAAETHCA HAA3BUYAMHO BAXKANBOK. XMapHi niatdopmu Halbinblwe nigxoanatb
[OJ/1A 3aBAaHb iHTerpaLii Ta arperyBaHHa 3HA4YHOT KiZIbKOCTi Pi3HOMaHITHMX CEPBICiB, AKLLO Le HeobXiaHO AN ujinel BiAKPUTOI HayKu.
IcHye HeobXiAHICTb iHTerpyBaHHsA B OCBiTHbO-HAyKOBE CepefoBMLLE 3aK/IaAiB OCBITM PiSHOMAHITHMX 3acobis iHpopmaLinHO-
TEXHO/IOTYHOI NIATPUMKM, TaKUX AK HAYKOBI Ta OCBITHI iHGOPMaLLiNHi Mepexki i iHdpacTpPyKTypK, KOPNOPaTUBHI MePEXKHi IHCTPYMEHTH
Ta cepBicK ONpaLOBaHHA AaHWX, HAYKOBOro CNiBPObIiTHMLTBA, KOMYHIiKaL,ji, MOBHi TeXHO/OT i, iHTeNEeKTyaNbHi OCBITHI areHTU Ta
poboTn, 6asn JaHWMX i 3HaHb TOWO. TAaKMM UYMHOM, PO3POBNEHHA METOAONOMYHUX | KOHLENTyalbHUX 3acag, NPUHLMNIB
NPOEKTYBAaHHA Ta PO3POOKM, MOAENOBAHHA Ta PO3PODBNEHHA XMapo OPIEHTOBAHUX METOAUYHMX CUCTEM BIAKPUTOI HAyKM €
nepLIoYepProBUMU MUTAHHAMM, LLLO NOTPEDYIOTb NOAANbLLIONO ONPALLIOBAHHA | 06roBOpPeHHs.

OBlrOBOPEHHA

MpoBepeHe AOCAIAKEHHA CBIAYUTD, LLLO XMapo OpPiEHTOBAHI 3acobu i TexHoNOriT BigKPUTOI HayKuM, 30Kpema EBponeincoKoi
XMapu BiOKPUTOI HayKW, € NEpCrneKTUBHUM NPeaMeTOM AOCNiAXKeHb, WO MoTpebye MnoAanblioro HayKOBO-METOAMYHOTO
onpautoBaHHa. Mpobnema 3anpoBaKeHHA NPAKTUK BiAKPUTOI HAayKM B OCBITY Ha Pi3HMX Ti PIBHAX aKTUBHO PO3POONAETLCA B
YKpaiHi i 3a pybexkem, 30Kpema, y npoLieci HaB4aHHA MakbyTHIX Ta MONOANX HAYKOBLLiB.

HeBupiweHi paHilwe YacTMHM Npobsemn CTOCYHOTbCA PO3PO6/AEHHS MEeTOAO/Orii i MEeTOAMK BUKOPUCTaHHA CepBiciB
BiAKPUTOI HayKK, 30Kpema EBPONENCbKOT XMapw BiKPUTOI HayKM, B OCBITHbOMY NPOLLECi | BNPOBAAMKEHHS iX y NPOLLEC NiArOTOBKM
BUMTENiB. EBpONECcbKa XMapa BiAKPUTOI HayKku odiuiiHo 3anyweHa B aito 23.11.2018, ToMy BU3HAYEHHSA LUAAXIB BUKOPUCTAHHA
il cepgiciB B OCBITHbOMY NPOLLECi € HEAOCTATHLO BUBYEHWMM, aKTya/IbHUM 3aBAAHHAM, WO NOTpebye OCMUCNEHHSA | ONpaLoBaHHA.

LlinboBOtO rpynoto AaHOro 3anpoBaasKeHHA MatoTb OyTM BUMTENI, @ TAKOXK MalbyTHI BuMTeNi. METOANKM BUKOPUCTAHHSA
cepsiciB MaloTb 6yTK po3pobneHi gas uux rpyn. TMM Yacom, 3anNpoBaAKeHHs iIHHOBALLIM Y NPOLLEC HaBYaHHA Came LMX LiboBUX
rpyn € 3anOpyKOoK MOLWMPEHHA iX Ha iHWIi naHKM ocBiTU. Kpim TOro, meTomonorivyHi NnpuHUMNU, NigxXoaum, 3arafibHi 3acagu
BMKOPUCTAHHA TEXHOOrI BiZAKPUTOT HAYKM MOXKHA PO3rnagath i 6inbll WMPOKO, OXONUBLUM i iHWI LiNbOBI rpynu.

PeanisoByBaTu gocnigrKeHHA AOLINbHO Y 3aKnafax BULLOT NeAaroriyHoi Ta nicnagnnaomHoil negaroriyHoi ocsitn. OgHum
i3 KiHLeBMX pe3yNbTaTiB MOCTAE CaMe XMapo OPIEHTOBAHA METOAMYHA CUCTEMA BiAKPUTOI HAayKKM, CNPOEKTOBAHA i3 BUKOPUCTAHHAM
CepBiciB i TEXHONOTIM, LLO LWOWHO BUHUK/IM | NPOA0BXKYIOTE GOPMyBaTUCA HUHI. Came X OCBITHE ONPaLOBaHHSA | MaEe byTM BHECKOM
LOCNIAXKEHHSA, e He ByN0 po3rasaHyTo paHiwe.

3anpoBagyKeHHn iHHOBaUiiHMX GOPM i METOAIB BiAKPUTOI HAYKM Y NPOLLEC HAaBYAHHA | HAYKOBWX AOCNIAXKEHDb CNPUATUME
po3BUTKY |KT-KOMNETeHTHOCTe BUYMTENiB, 30KPEeMa, HaBUYOK 3AIACHEHHA HAyKOBUX [JOCAIAKeHb Yy CniBpobiTHMLTBI,
33CTOCYBAHHIO XMapOo OpiEHTOBaHWUX 3acobiB i cepBsiciB NOAAHHA i ONPALOBAHHA AAHUX, PO3LIMPEHHIO YaCTKU AO0CAIAHULBKOIO
nigxoAy y HaBYaHHI, NOWMPEHHIO KPaLMX NPAKTUK BIAKPUTOI HAYKKU Y BITYNZHAHOMY OCBITHbOMY NPOCTOPI.

3aBAAKM BUKOPUCTAHHIO XMapHUX CepBiciB BIAKPUTOI HayKM MOXKHA chOpMyBaTW Y 3aKnadi ocsiTW nonipyHKLUioHanbHe
HaBYa/ibHE cepefoBMLLE HA EAMHIA OCHOBI, 3aBAAKM YOMY BJAETbCA OOCATTU aKTMBI3aUji OCBITHbOro npouecy, ¢opmysaTu
HaBUYKM KONIEKTUBHOT pO6OTM Haj HaBYaIbHUMM NPOEKTaMK, MOAEPYBaTK CNiNbHY POBOTY CTYAEHTIB Ta BUKNaAadiB, epeKTUBHO
OnpaLboBYyBaTM 3HAYHI 0OCATM JAHWUX i BiJOMOCTEN, PALLIOHA/NIbHO OPraHi3oBYBaTWM Yac i HasaBHi pecypcu. Bci ui HaBWMYKM €
HeobXiAHMMM ANA MOBHOLIHHOIMO iCHYBaHHA i camopeanisalii MalibyTHLOro BYMTENA, Y BiAMNOBIAHOCTI A0 CYy4acHUX BMMOT
iHpopMauiliHoro cycninbcTBa. Y CTBOPEHOMY CEpefoBMLLi MOXKHA 3acTOCOBYBATW iHHOBALMHI METOAM HaBYaHHA, 30Kpema,
MeToAM AOCNIAHWULBKOrO HaBYaHHA, HAaBYAHHA Y cniBPOBITHULTBI, NPOEKTHOrO HaBYaHHA. BUHMKaE binblie moxkansocTein ana
CTyaeHTa abo c/yxaya B3ATU y4acTb Y AUCKYCii, 3BePHYTUCA 3i CBOIMM MUTAHHAMM 40 BMKN3Aaya abo [0 iHWMX YNeHiB rpynu,
aKTUBHO 3a/y4YUTUCA A0 34INCHEHHA HAayKOBOI AifNbHOCTI. BiH Mae nepcoHidikoBaHUIM [OCTYN A0 HABYANbHUX i JOCAIOHULBKUX
pecypcis, a TAKOX MOKe BpaTh y4acTb Y KONEKTUBHIN pobOoTi 3 HUMM, B 3a1€KHOCTI Bif, TUX Winei, AKi byayTb NoCTaBNEHI.

BMUCHOBKWM TA NEPCNEKTUBU NOAANBLLUOIO AOCNIAXEHHA

Y ¢popmyBaHHi 3acobiB i cepBiciB BigKPUTOi HayKM AOLINbHO BMOKPEMWUTM HU3KY eTanis ix esostouii. Mepwwuii eTan:
BUHUKHEHHA | NOLWMPEHHA MePEeXKHUX IHCTPYMEHTIB NiATPMMYBAHHA HAaYKOBUX AOCAIAMKEHb Y BiAKPUTOMY HayKOBOMY NpPOCTOPi;
apyruii etan: GopmMyBaHHA | PO3BUTOK HAYKOBO-OCBITHIX MepeX i iIHPPaCTPYKTyp, iHWNX MepPeXHUX IHCTPYMEHTIB BiAKPUTOrO
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HaBYaHHA i JOCNIAKEHb; TPETiM eTan: 3anpPoBaAKeHHA afanTUBHUX XMAPO OPIEHTOBAHUX Mepex i iHGPacTPyKTyp; YeTBepTUin
etan: popmyBaHHsA i BUKOPUCTaHHA EBPONENCbKOI XMapy BiAKPUTOT HayKU. Ha KOXKHOMY 3 eTanis BUHUKaAW i peani3oByBainCh
iHHOBAL,MHI NigXxoAM OCBITHLOrO OMNpPaLOBaHHA HOBUX TEXHOOTIN, METOAN | METOAMKMN 3aNpPOBAAMKEHHS IX Y MPOLEC HaBYaHHSA i
HayKoBUX AocnigKeHb, GOPMyBaHHA BiAKPUTUX OCBITHbO-HAYKOBUX CUCTEM.

3acTocyBaHHA TEXHONOrIM BiAKPUTOI HAyKW, WO OXOMJIOKTb EBPONENCHbKI AOCAIAHULbBKI IHPPACTPYKTypKU; HayKoBi Ta
OCBITHi Mepei; XMapHi cepBicM 36UpaHHA, NOAAHHA | ONpaLlOBaHHA AaHMX, a TAKOX CEPBICM EBPOMENCLKOI XMapw BigKpPUTOI
HayKM € aKTya/lbHUM Ta MepCneKkTUBHWM HaMpAMKOM PO3BWUTKY Ta MOZEpPHi3auii nefaroriyHMX CMCTeM BULLOI NMeaaroriyHoi,
nicnAaMNAOMHOI NeaaroriyHOl OCBITK. IHTErpaLia pecypcis Ta cepBiciB y EgMHE, XMapo OPiEHTOBaHe cepefoBulLLLe CNPUAE He nLle
niaBULWEHHIO edeKTUBHOCTI A0CTyny A0 HeobXigHWX iHCTPYMEHTIB; ue A03BONSE BMKOPUCTOBYBATU NepeaoBi TexHosorii
HaBYaHHA, 32c06M 06POBKM BENIMKMX AaHWX Ta iHLWI AXKepena BiAKPUTOI OCBITU Ta HAYKN. BUKOPUCTaHHA XMapHUX TEXHONOTIN AN
nobyaosu IT-iHppacTpyKTypyn 3abesneyye NPoAYKTUBHICTb Ta ePEeKTUBHICTb HABYAHHA Ta HAYKOBUX AOCNIAMKEHb.

€BponeiicbKa XMapa BigKPUTOI HAYKN € HAOYHUM NPUKIAA0M TOTO, IK MOXHa BUKOPUCTOBYBaTM CEPBiCU HayKOBO-OCBITHIX
MepeX i iHPPaCTPYKTYp Ha EAMHIIN OCHOBI, TOAj AK Lj cepBicK cTaloTb BiNbWw AOCTYNHUMU, MacluTaboBaHMMM Ta yHiBEpCaNbHUMM
3aBAAKM B/IACTUBOCTAM XMAPHUX TEXHOJOrA. Y TOM Ke 4ac ANA NiATPMMKM HaAyKoBOi chiBnpali He MeHW BaXK/MBO
BMKOPWCTOBYBATM TaKOK KOPMNOPATMBHI iHGOpMaL,iiHi Ta KOMYHiKaLiiHi naatpopmm Ta MmepexKi. TOMy NUTaHHA MOAENOBaHHSA Ta
NPOEKTYBAHHA XMapO OPIEHTOBAaHUX METOOUYHUX CUCTEM BiZKPWUTOI HayKM B OCBITI BYUMTENiB Ta ix anpobauia BignosiaHo g0
CYYaCHWUX TEHAEHLiM MiXXHapoAHOro cniBpobiTHMLTBA EBPONENCHKOro AOCAIAHULBKOIO NPOCTOPY Ta NpiopuTeTiB BigKPUTOCTI
HayKMW MOCTAE aKTyabHUM 3aBAAHHAM.

MepcneKkTMBOO NOAANbLUMX AOCAIOKEHD € TEOPETUYHE 0BIPYHTYBAHHSA, PO3PO6AEHHA Ta WMPOKA anpobaLia meToauK Ta
METOANYHUX CUCTEM MPOEKTYBAHHA | BUKOPUCTAHHA XMapO OPIEHTOBAHUX CUCTEM BiAKPUTOI HAYKM i iX 3aNpoBafKeHHA B OCBITY
BUMUTENIB, CTBOPEHHS METOAMYHUX PEKOMEeHAaUil Wwoao GopmMyBaHHA Ha LM OCHOBI BMCOKOTEXHOJ/IOMYHOMO cepenoBuLla
HaBYaHHA Ta HAYKOBMX AOCNIAXKEHb 3aKNaAax BULLOI NeaaroriyHoi, NichagmMniomMmHoOI neaaroriyHoi ocsiTu.

CNUCOK BUKOPUCTAHUX ArKepen

1. BukoB B.HO. Modeni opaaHizayiliHux cucmem giokpumoi oceimu: moHorpadia. Kuis: ATuka, 2009. 684 c.

2. Bukos B.1O., CnipiH, O.M., WwuwkiHa, M.I. KopnopatusHi iHpopmauiiHi cncTemn NiATPMMYBAHHA HAYKOBO-OCBITHLOT
[ianbHOCTI Ha 6a3i xmapo opieHToBaHMX cepsiciB. [Tpobaemu ma nepcnekmusu opMy8aHHA HAYIOHAAbHOI 2yMaHimapHo-
mexHiyHoi enimu. 2015. Ne43 (2) (47). C. 178-206.

3. Bakanwk, T. A., Map’eHko, M. B. [10CBiZ, BUKOPUCTaHHA XMapO OPIEHTOBAHUX CUCTEM BiAKPUTOI HAYKM B NPOLLECI HAaBYaHHSA i
npodecinHoro po3BUTKY BUUTENIB NPUPOAHUYO-MATEMATUYHUX NpeaMeTiB. [HpopmayiliHi mexHonoeii i 3acobu HaBYAHHA.
2021. No81(1). C. 340-355. https://doi.org/10.33407/itlt.v81i1.4225

4. KysbmiHcbka, O. I., BonowwuHa, T. B., CaaniHa, T. M. TexHonorii HaBYaHHA B yMOBaXx iHHOBAL,iMHO-0iEHTOBAHOIO OCBITHLOIO
cepefoBuLLA: KOMMNETEHTCHICHMI NiaXia Ta OCBITHI KOMYHiKaLii. Haykosuli sicHuk HauioHaneHoz20 yHisepcumemy biopecypcie
i npupodokopucmyeaHHsa YKkpaiHu. Cepia: Nepaarorika, ncuxonorin, dpinocodin. 2016. Ne253. C. 134-143.

5. NuteuHosa C. I., CnipiH O. M., AHikiHa /1. . XmapHi cepsicu Office 365. Kuis: KomnpuHT, 2015. 170 c.

6. JluteuHosa C. I. [TpoeKMyBAHHA XMAPO OPIEHMOBAHO20 HABYAABLHO20 Cepedosuld 3020/AbHO0C8IMHB020 HABYAILHO20
3aKnady : moHorpadia. Kuis: KomnpuHT, 2016. 354 c.

7. HoceHko 0. T., Monenb M. B., LUnwkiHa M.M. XmapHi cepsicu i mexHonozii'y Haykosili i nedazoeivHil disnbHocmi: MeToanyHi
pekomeHaauji. Kuis, 2016. 79 c. http://lib.iitta.gov.ua/706199/

8. Allen C., Mehler D. M. Open science challenges, benefits and tips in early career and beyond. PLoS biology. 2019. Ne17(5),
€3000246. https://doi.org/10.1371/journal.pbio.3000246

9. Bykov V., Shyshkina M. The Conceptual Basis of the University Cloud-based Learning and Research Environment Formation
and Development in View of the Open Science Priorities. Information Technologies and Learning Tools. 2018. N268(6).
https://journal.iitta.gov.ua/index.php/itlt/article/view/2609/1409

10. Glazunova O. G., Kuzminska O. G., Voloshyna T. V., Sayapina T. P., Korolchuk V. I. E-environment based on Microsoft
Sharepoint for the organization of group project work of students at higher education institutions. IHgpopmauiliHi mexHonozii
i 3acobu Has4aHHA. 2017. Ne 62(6). C. 98-113. https://journal.iitta.gov.ua/index.php/itlt/article/view/1837

11. Harefa N., Silalahi N. F. D., Sormin E., Purba L. S. L., Sumiyati S. The difference of students’ learning outcomes with project
based learning using handout and sway Microsoft 365. Jurnal Pendidikan Kimia. 2019. Ne11(2). C. 24-30.

12. Ovcharuk O., Ivaniuk I., Soroko N., Gritsenchuk O., Kravchyna O. The use of digital learning tools in the teachers'
professional activities to ensure sustainable development and democratization of education in European countries. E3S
Web of Conferences, 2020. Vol.166, 10019. https://www.e3s-
conferences.org/articles/e3sconf/abs/2020/26/e3sconf_icsf2020_10019/e3sconf_icsf2020_10019.html

13. Mirowski, P. The future (s) of open science. Social studies of science. 2018. Ne 48(2). C. 171-203.

14. Maex, K.1.J. Digital University Act.pdf. University of Amsterdam / Amsterdam University of Applied Sciences. Presentation.
2021.7 https://doi.org/10.21942/uva.13553825.v1

15. Open Science. Policy Brief, December 2015. ERA Portal, Austria. 2015.
file:///C:/Users/admin/Downloads/ERA_Open_Science_POLICY_BRIEF_December_2015.pdf .

16. Ratnam K. A., Sanghrajka M., Su |., Pawar A., Choo R. (2017). Innovating teaching & learning practices with technology integration
frameworks: A case on Asia Pacific University of Technology & Innovation on the adoption of Office 365 education platform &
Cortana intelligence suite for education. Proceedings of Microsoft Academic Conference for Higher Education. 2017. Ne 8(1).

References
1. Bykov, V. (2009). Modeli orhanizatsiinykh system vidkrytoi osvity [Models of Organizational Systems of Open Education]. Kyiv:
Atika [In Ukrainian].

105


http://lib.iitta.gov.ua/706199/
https://journal.iitta.gov.ua/index.php/itlt/article/view/1837

PHYSICAL & MATHEMATICAL EDUCATION issue 1(27), 2021

2.

10.

11.

12.

13.
14.

15.

16.

Bykov, V., Spirin, O. & Shyshkina, M. (2015). KopnopaTtueHi iHbopMaUiliHi cucTemMn NiATPUMYBAHHA HAYKOBO-OCBITHLOI
pianbHoOCTi Ha 6as3i xmapo opieHToBaHuUX cepsiciB [Corporate information systems supporting scientific and educational
activities based on cloud-based services]. Problems and prospects of formation of the national humanitarian and technical
elite, 43 (47), Part.2, 93-121 [In Ukrainian].

Vakaliuk, T. A., & Marienko, M. V. (2021). Dosvid vykorystannia khmaro oriientovanykh system vidkrytoi nauky v protsesi
navchannia i profesiinoho rozvytku vchyteliv pryrodnycho-matematychnykh predmetiv. Information Technologies and
Learning Tools, 81(1), 340-355. https://doi.org/10.33407/itlt.v81i1.4225

Kuzminska, O. H., Voloshyna, T. V., & Sayapina, T. P. (2016). Texnolohiyi navchannya v umovax innovacijno-oiyentovanoho
osvitn"oho seredovyshha: kompetentsnisnyj pidxid ta osvitni komunikaciyi. Naukovyj visnyk Nacional"noho universytetu
bioresursiv i pryrodokorystuvannya Ukrayiny. Seriya: Pedahohika, psyxolohiya, filosofiya, (253), 134-143.

Lytvynova, S. H., Spirin, O. M., Anikina, L. P. (2015). Khmarni servisy Office 365. [Office 365 cloud services]. Kiev. : Comprint
[In Ukrainian].

Lytvynova S. H. (2016). Proektuvannia khmaro oriientovanoho navchalnoho seredovyshcha zahalnoosvitnoho navchalnoho
zakladu [Designing a cloud-oriented educational environment of a comprehensive educational institution]: a monograph.
Kyiv: Comprint [In Ukrainian].

Nosenko Yu. H., Popel M. V., Shyshkina M.P. (2016). Khmarni servisy i tekhnolohii u naukovii i pedahohichnii diialnosti. [Cloud
services and technologies in scientific and pedagogical activity], Kyiv, http://lib.iitta.gov.ua/706199/ [In Ukrainian].

Allen C, Mehler DMA (2019). Open science challenges, benefits and tips in early career and beyond. PLoS Biol, 17(5):
€3000246. https://doi.org/10.1371/journal.pbio.3000246

Bykov, V., Shyshkina, M. (2018). The Conceptual Basis of the University Cloud-based Learning and Research Environment
Formation and Development in View of the Open Science Priorities. Information Technologies and Learning Tools. 2018.
Ne68(6). https://journal.iitta.gov.ua/index.php/itlt/article/view/2609/1409

Glazunova, O. G., Kuzminska, O. G., Voloshyna, T. V., Sayapina, T. P., & Korolchuk, V. I. (2017). E-environment based on
Microsoft Sharepoint for the organization of group project work of students at higher education institutions. Information
Technologies and Learning Tools, (62,Ne 6), 98-113. https://journal.iitta.gov.ua/index.php/itlt/article/view/1837

Harefa, N., Silalahi, N. F. D., Sormin, E., Purba, L. S. L., & Sumiyati, S. (2019). The difference of students’ learning outcomes
with project based learning using handout and sway Microsoft 365. Jurnal Pendidikan Kimia, 11(2), 24-30.

Ovcharuk, O., Ivaniuk I., Soroko, N., Gritsenchuk, O. & Kravchyna O. The use of digital learning tools in the teachers'
professional activities to ensure sustainable development and democratization of education in European countries. E3S
Web of Conferences, 2020. Vol.166, 10019. https://www.e3s-
conferences.org/articles/e3sconf/abs/2020/26/e3sconf_icsf2020_10019/e3sconf_icsf2020_10019.html

Mirowski, P. (2018). The future (s) of open science. Social studies of science, 48(2), 171-203.

Maex, K.Il.J. (2021): Digital University Act.pdf. University of Amsterdam / Amsterdam University of Applied Sciences.
Presentation. https://doi.org/10.21942/uva.13553825.v1

Open Science. (2015). Policy Brief, December 2015. ERA Portal, Austria. 2015.
file:///C:/Users/admin/Downloads/ERA_Open_Science_POLICY_BRIEF_December_2015.pdf .

Ratnam, K. A., Sanghrajka, M., Su, I., Pawar, A., & Choo, R. (2017). Innovating teaching & learning practices with technology
integration frameworks: A case on Asia Pacific University of Technology & Innovation on the adoption of Office 365 education
platform & Cortana intelligence suite for education. Proceedings of Microsoft Academic Conference for Higher Education. 8(1).

EVOLUTION OF TOOLS AND TECHNOLOGIES OF CLOUD-BASED OPEN SCIENCE SYSTEMS DESIGN IN EDUCATION
Mariya Shyshkina
Institute of Information Technologies and Learning Tools of NAES of Ukraine

Abstract. The article describes the main stages of the evolution of tools and technologies for cloud-based open science systems design in education,

outlines the current state of the problem, identifies promising areas of research.

Formulation of the problem. The value of the research is due to the need to increase the level of ICT competence of teachers of general secondary

education in Ukraine in terms of developing skills of using cloud services of open science, acquainting them with the methodology of
using services of this type in the educational process.

Materials and methods. To achieve the goal of the work the research methods were used: a) theoretical - analysis of psychological and

pedagogical literature on the problem of research; generalization of domestic and foreign experience; theoretical analysis,
systematization and generalization of scientific facts and laws b) empirical - questioning; poll; conversations with participants of
educational and scientific environment; pedagogical observations on the initial and scientific activity of the subjects of the
educational process.

Results. The paper substantiates that the introduction of cloud-based systems of open science in the process of training and professional

development of teachers is a promising area of scientific education of teachers, which requires improvement of methodology and
methods of using open science tools and services, introduction of innovative forms and methods in learning and research,
development of ICT competencies of teachers, in particular, skills of research in cooperation, based on the use of cloud-based tools
and services to support research and data processing, expanding the share of investigative approach in leaching, dissemination of
best practices of open science in the domestic educational space.

Conclusions. The evolution of open science tools and services covers a number of stages: the formation and development of scientific and

educational information networks and infrastructures; movement towards their unification and integration; the emergence of the
European open science cloud and the introduction of best practices for its educational use. There is a need to substantiate and
implement specially developed methods for designing cloud-based open science systems in teachers’ education to increase activity
and motivation for research, improve their effectiveness, develop ICT competence in the use of cloud technologies.

Keywords: cloud services, evolution, open science, collaboration, educational environment, teachers.
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DEAKI HOTATKM LWOAO BBEAEHHA B KYPCI MATEMATUKU 5 KNACY
ANTEBPATYHOIO METOAY PO3B’A3YBAHHA TEKCTOBUX 3ALAY

AHOTALIA

DopmynoeaHHA Npobaemu. Xapakmepusyrouu Has4asabHUl 3micm Kypcy mamemamuku 5-9 Kaacie, MOXHa cmeepoxcysamu, Wo mexkcmosi
3a0a4i 3alimarome 8 Hbomy icmomHe micye. OCHOBHUMU MemoOamMu po38°A3y8aHHA MeKCmosux 3a0a4 8 5-my kKaaci €
apupmemuyHuli ma aneebpaiyHuli Memodu. B cmammi po32na0aembcA crie8iOHOWEeHHA 8 WKiAbHOMY Kypci MamemamuKu 5
Kaacy apugpmemuyHoz2o ma anzebpaiuHo2o Memodis, ix posi 8 pO38UMKY MUC/EHHA yYHi8 ma 8idnosidHul 3micm nidpy4HUKie
mamemamuku 5 knacy.

Mamepianu ma memodu. BuxkopucmaHo memodu aHanizy, CUHMe3y, MOPIBHAHHSA, OMUCYy O00epHaHUX pPe3ysab6mamie O0CAIOHEeHHS,
y3a2asbHeHHA. 30cmoco8aHO meopemuyHi memodu O00CniOHeHHs, N0’8A3aHI 3 AHAMNI30M YUHHUX HABYAAbHUX MPo2pam 3
mMamemamuKu, MniOpyYHUKIE Mamemamuku 5-20 Kaacy, ei0nosioHux iHgopmayiliHux Oxcepen.  Y3aeanbHeHO 6nacHul
nedazoaiyHuli 00ceid ma crnocmepeiceHHs.

Pesynemamu. ¥ cmammi 062080poomeca OCHOBHI MemoOu po36’A3y8aHHA MeKCcmosux 3a0a4y 8 Kypci MamemMamuKku 5-20 Knaacy.
3a3Ha4eHo, W0 PO38UMOK hOPMyB8aHHA 8MiHb PO38°A3y8amu meKkcmosi 3a0a4i nepexooums 8i0 apugmemuyHo2o memoody y
noyamkosili WKosi 00 nepesarcHo anzebpaiuHo2o memooy y 5-My Kaaci 0CHOBHOI WKou. 3’Ac08aHO, W0 8 MiOPYYHUKAX 5-20
Knacy eeedeHHs anzebpaiyHo2o memoody pPo38’A3y8aHHA 3a0a4 icmomHo 8i0pi3HAEMbCA.

BucHo8Ku. Buxodsa4u 3 8a1acHo20 00ceidy, 062080peHb 3 8YUMENAMU MAMEMAMUKU 8UWE303HAYEeHUX MUMAHb, MOXEMO cmeepoxcysamu,
wo crnpobu 00pasy i NosHiCMIO nepekaYumu y4Hie 5-20 Kaacy Ha aneebpaidyHuli Memood po36’a3yeaHHsA 3a0a4 80arOMbcsA
Hesdanumu. Popmy8aHHA 8 Y4YHA 5-20 Kaacy Hasuvyok pobomu 3 anzebpaiyHUM MemoOoM € 0082UM mMA MPYOOMICMKUM
pouecom AK 0715 yYHsA, mak i 0418 s4umesnsn. Mix apugpmemuyHum ma anzebpaiyHUM memodom po3e’a3y8aHHA 3a0a4 nompibHo
nposodumu napasnesi, uwob y4yHi He 88amcanu yi memoou 8idip8aHUMU 00UH 8i0 00H020. Beaxtaemo, wo y 5-6 knacax nompibHo
0608°A3K080 Npodosxysamu po3e’a3ysamu 3a0a4i o6oma memooamu.

K/TKOYOBI C/IOBA: ocHO8HA WKOA, meKkcmosi 3a0aui, apugpmemuyHuli memod, anzebpaiyHuli memoo.

BCTYN

TekcTtoBi (CloXeTHi) 3agauyi nocigatoTb 4inbHe Micue Kypci maTemaTMku nodatkoBoi wkoaun. 3a C. CKBOpLOBOHO
(CkBopLoBa, 2006) nia CHOXKETHOK 3aJayerd Po3yMitoTb MaTEMaTMYHY 334ady, B AKIA OMUCYETLCA KiNbKiCHUI BiK peanbHUX
npouecis, ABULL, CUTYaUil, i MICTUTbCA BUMOra 3HAWTW LUYKaHY BEMUMHY 33 AaHMMMW B 3a4a4di BEIMYMHAMM Ta 3B'A3KaMMU MiXK
HUMMU. 3rigHo 3 nporpamoto (Mporpama, 2018), y 1-my i 2-My Knacax GOPMYETbCA MOHATTA NPO 3a4a4y (npocTy abo cknageHy), Ti
CTPYKTYPHi €N1eMeHTH, CYTHICTb npouecy po3B’A3yBaHHA 3aJay; OCHOBHUM 3aBAAHHAM € HabyTTA YYHAMM 3araibHOro BMiHHSA
pO3B’A3yBaATM CIOXKETHI 3agaudi. MounHatoum 3 3-ro Knacy roNoBHUM 3aBLaHHAM BUCTYNAe GOPMYBaHHA B YYHIB YMiHHA pO3B’A3yBaTH
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334a4i NMEeBHUX TWUMIB, YAOCKOHA/MIOETbCSA 3arajibHe BMiHHA pPO3B’A3yBaTVM 3afadi. CloXKeTHi 3agadi, 0cobnMBO NpPaKTUYHO
30pieHTOBAHI, 3abe3neuyloTb 3B'A30K MATEMATUKMU i3 peasibHUM KUTTAM OAUTUHWU, BUABNEHHA YYHEM CBOEI KOMMNETEHTHOCTI
(CkBopL0Ba, 2006).

Y npoueci po3s’a3yBaHHA TEKCTOBMUX 334a4 Peani3yloTbCA HaBYaslbHi, PO3BMBa/IbHI Ta BUXOBHI Lifli: B Y4HIB pOPMYETHCA
cuctema apudPpmMeTUUYHUX HAaBMYOK i BMiHb, CMPOMOXHICTb 3aCTOCOBYBATU NpU PO3B’A3yBaHHI 3a4a4i 3ara/ibHOHAYKOBi meToam
nisHaHHA (aHani3, cMHTE3, aHanorito, abcTparyBaHHA, KOHKPETM3aL,ilo, y3arafibHEHHA TOLWO), YMiHHA O6yayBaTM MaTeMaTuyHi
MoZeni TEKCTOBMX 3a4a4, CMPOMONKHICTb CaMOCTIMHO pobUTU BUCHOBKM. TeKCTOBI 3agadvi NOB’A3ylOTb TEOPiD 3 NPaKTUKOLO,
PO3LWUNPIOIOTb YABAEHHA AUTUHWU NPO KUTTA, YAOCKOHANOKTb NPAKTUYHI HAaBUYKK NigpaxyHKy. Lli nMTaHHA AOKNagHO BUBYEHO
M. BorgaHosuuem, H. IctomiHoto, A. Muwkano, C. CkeopLosoto, J1. DpigmaHom Ta iH.

Kypc maTemaTvKn OCHOBHOI LLKOAW /IOFIYHO NPOAOBIKYE peasizalilo 3aBgaHb MaTeMaTUYHOI OCBITU YYHIB, po3noyaTy B
NMOYaTKOBMX KNacax, PO3LWMPIOOYM | OMOBHIOUM Ui 3aBAaHHA BiAMNOBIAHO A0 BiKOBUX i Mi3HAaBaZIbHUX MOXKANBOCTEN LLKONAPIB.
B ocHOBY Nobyao0Bu 3micTy 11 opraHisau,ii npouecy HaBY4aHHA MaTemMaTUKK NOKNAL4EeHO KOMMeTeHTHICHMIA niaxia, BignosigHo oo
AKOro KiHLUEBUM pe3y/nbTaTOM HaB4YaHHA npeameTa € cPOpPMOBaHi NEBHI KOMMETEHTHOCTI AK 34aTHOCTI YYHA YCNilWHO AiATU B
HaBYa/IbHUX | XUTTEBMX CUTyauiax i HecTU BiANOBiAaNbHICTL 3a cBoi aii (Mporpama, 2017). BuoKpemaeHo maTeMaTuyHy
KOMMETEHTHICTb, WO nepeabayae 34aTHICTb PO3BMBATM M 3aCTOCOBYBATU MATEMATUYHE MWUCNEHHS ANA BUPIWEHHA LWWPOKOTO
CNeKTpy Npobaem y NOBCAKAEHHOMY KUTTi; MOAENIOBAHHA NPOLLECIB Ta CUTYALLM i3 3aCTOCYBaHHAM MaTeMaTUYHUX BiAHOLIEHb Ta
BMMIpIOBaHb, YCBIAOMNEHHSA POAi MaTEMATUYHMX 3HaHb Ta BMiHb B 0OCOBUCTOMY i CyCMiIbBHOMY XKUTTi TOAUHW.

MeTo MaTeMaTU4HOI OCBITHbOI ranysi € GopmyBaHHSA MATEMATUYHOI KOMMNETEHTHOCTI Y B3aEMO3B'A3KY 3 iHLWMMMU
KNOYOBMMMU KOMMETEHTHOCTAMM Yepe3 PO3KPUTTA PO3yMOBUX 34i6HOCTEN AUTUHU, PO3BUTOK il 3HAHb, YMiHb i cnocobis i,
HAYKOBOTO CBITOrNAAY i KyAbTYPWY MUCAEHHA N5 YCNIWHOI AiANbHOCTI BNPOAOBXK KUTTA.

XapaKTepu3ayoumn HaBYabHUI 3MICT KypCcy MaTeMaTUKK 5-9 KNacis, MOXKHa CTBEPAMKYBATH, LLLO TEKCTOBI 3aaui (CIOXKETHI,
334au4i NPMKNAAHOIO Ta NPAKTMYHOTO 3MICTy) 3aliMatoTb iCTOTHE Micue. OCHOBHUMM GYHKLIAMM LUX 33434 € PO3BMTOK IOTIYHOMO
MWC/IEHHSA YYHIB, CNPOMOXKHICTb ByayBaTM MaTEMATUYHY MOAENb 3a4adi, pO3B’A3yBaTM 3aJa4y Ta BMiHHA NMOACHIOBATU 3400YyTi
pe3ynbTaTu.

METOAUN AOCNIAXKEHHA

BMKOpPUCTaHO TaKi meToam fAK aHani3, CMHTE3 i MOPIBHAHHA HAYKOBUX | METOAOJIONYHUX O)Kepes, ONUC OfepXKaHUX
pe3ynbTaTiB AOCNIAKEHHA, y3arajbHeHHA. 3aCTOCOBAHO TEOPETUYHI MeToAM AOCNiIAKEHHA, NO’BA3aHi 3 aHaNi30M UYMHHMKX
HaBYa/IbHUX MPOrpam 3 MATEMATUKM MOYATKOBOI Ta OCHOBHOI LWKOIM CTOCOBHO PO3BUTKY BMiHb PO3B’A3yBaTV TEKCTOBI 3ajavi
Pi3HUMM MeToAaMM, MiAPYYHWKIB MAaTEeMaTUKKM 5-ro Knacy AnA NopiBHAHHA BBeAeHHA anrebpaivHoro metoay po3B’A3yBaHHA
TEKCTOBUX 33ajay, BiANOBIAHWX iHPOPMAUIHUX AxKepen. Y cTaTTi y3araJibHEHO aBTOPCbKWM MNedaroriyHui [ocsig Ta
CNOCTEPEXKEHHA.

TEOPETUYHI OCHOBU AOCANIAKEHHA

BianosigHo go nporpamu (Mporpama, 2018), yaBaeHHA Npo npouec po3s’A3yBaHHA 3a4a4i GOPMYETLCA AK Nepexis Big
TEKCTOBOI MoAeni (TeKCT 3a4aui) 40 CXeMaTUYHOI (KOPOTKMIA 3anmnc, CXeMaTUYHUI PUCYHOK), a Aani — 40 MaTemaTuyHoi (BMpas,
piBHAHHSA). Mpouec po3B’A3yBaHHA 3afadi nepeabayvae aHani3 il ymoBM, NOAAHHA pPe3ynbTaTiB LbOro aHanisy y BUrAagi
L,0NOMIXKHOT MOAENI — KOPOTKOTO 3anucy (CxemaTuyHo, Tabaunueto, KpecneHHAM), CXeMATUYHOTO PUCYHKaA TOLWLO; NOLYK LWAAXIB i
CKNafiaHHA MJaHy po3B’A3yBaHHA 33jadvi, CTBOPEHHA MaTemMaTWU4yHOi Mmopgeni 3agadi. B [epsKcTaHaapTi 3a3HayeHo, wWo
3006yBay/3006yBayKka OCBITU: BUOKPEM/IOE NPobnemu Ta A0CaiOHCye cuTyalji, AKi MOMKHa PO3B’A3yBaTW i3 3aCTOCYBaHHAM
MaTeMaTUYHUX METOAIB; MOOesIr0€ NPOLLECH | CUTYALLT, cCmBopro€E cTpaTerii, NaHW Al ANna po3B’A3aHHA NPOB6AEMHMX CUTYyaL,in;
KPpUMUYHO OUJiHIOE NPOLLEC Ta pe3ynbTaT Po3B’A3aHHA NPOB6AEMHUX CUTYaLi; MUCAUMbL MAaTEMATUYHO, 80/100i€ MaTEMATUYHOLO
MOBOIO.

Tenep po3rnsHeMO MeTOAM PO3B'A3YBaHHA 3aJauy, AKi BU3HAYAKOTb AK CYKYMHICTb NMPUMOMIB PO3YMOBOI AisNbHOCTIi abo
NOTIYHMX MaTeMaTUYHMX Aild Ta onepaLii, 33 LONOMOrol AKUX PO3B'A3YETHCA BE/IMKUIA Knac 3afay. Y MeToaMuHIl nitepatypi
BMAINEHO AK OCHOBHIi MeTOAM pO3B’A3yBaHHA TEKCTOBMX 33day apudmeTuyHui Ta anrebpaiyHmii  metoam. 3
apuOMeTUYHUM MeToL0M PO3B’A3yBaHHA 33434 Y4YHi NOYMHAIOTL CBOE 3HAMOMCTBO B NOYATKOBIM WKOiI Ta BUKOPUCTOBYIOTb MOrO
00 5 knacy BkatoyHo. Lleit metoa nepepbayae po3s’A3yBaHHA 3a4a4i No giam. KoxHa aia — Bignosifab Ha 3aNUTaHHA, AKe CTaBUTb
BYUMTENIb ANA TOro, WO6 NpMBECTU YUHIB A0 NPAaBUIbHOIO PO3B’A3Ky. PO3B’A3yBaTH TEKCTOBI 3aAayi anrebpaiyHMm MeToLoM Yy4Hi
NoYmnTaloTb ¥ 5 KNaci ocHOBHOI WKou. Mig vyac BUB4EHHA TemMu «HaTypanbHi umcna i aii 3 HumK. FeomeTpuyHi dirypu i BeAMUMHUY
YYHi 3HAMOMAATLCA 3 HOBMM METOAOM pPO3B’A3yBaHHA TEKCTOBMX 3a4ay 3a AOMNOMOrOl CKNafZaHHA Ta pPo3B’A3yBaHHA
BignoBigHoro anrebpaiyHoro piBHAHHA. MpKn NoAaNbLIOMY BUBYEHHI KypCy MaTEMATUKM 5-r0 KNacy B KOXHIl TeMmi 3ycTpiYaroTben
TEKCTOBI 3afadi, pPo3B’A3yBaHHA AKUX 3BOAWUTLCA A0 PO3B’A3yBAaHHA pPiBHAHb. B 5-6-x Knacax anrebpaiyHunii meton cTae
NPiOpUTETHMM, NOCTYNOBO BUTICHAIOUYN aPUOMETUYHUIA.

PE3Y/IbTATU AOCNIAKEHHA

[o KiHua 60-x pp. XX cToNiTTa apudmMeTUYHMIA MeToZ po3B’A3yBaHHA 3afay OyB AOMIHYOUMM Yy PagAHCBKIA LWKOAI:
iCTOPUYHO METO HaBYaHHA y4YHiB apudmeTuL,i 6y0 3aCBOEHHA BU3HAYEHOI KiZIbKOCTi YyMiHb BUKOHYBATN 0OUYUCIEHHS, Wo 6yno
noB’A3aHO 3 HEOBXiAHICTIO NPOBOANTU Ha NPaKTULi NEBHi Po3paxyHKWU. 3adadi B NigpyyHuKax «Apudpmetnka ans 5-6 knaccos»
6yn0 KnacmoikoBaHo 3a cnocobom po3B’A3yBaHHA (3a4a4i Ha 3HAXOAKEHHSA YUCEN 33 CYMOLO, Pi3HULEID, KPaTHOMY BiZHOLWEHHIO,
33au4i Ha 3HAXOAMKEHHA YMCa 3a Moro Apobom, 3HaXoaKeHHA Apoby Big uncna Towo). Miapy4yHUKM apudmeTmkm ana 5-6 knacis
00 KiHuA 60-x poKiB He micTUAKM anrebpaidyHoro meToay po3B’A3yBaHHA 33434, 3a4a4i po3B’A3yBaNCh BUKIIOYHO apndmMeTUIHUM
MeToZ0M, MPOTe, HaNPWKIHLj PO3B’A3aHHA CKNaAaBCcA BignosigHMi 6ykseHuit Bupas (Puc. 1).
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5. Bo ckoneko ameit 6 paSouux, paboraa no 7 wacoB B IeHb,
MOTYT OWTYKATYPHTb cTeHy AnHHEOA 128 x u Buicoroit 3,6 x, ecan
KaMIAblA H3 HHX MOMET OWTYKATYPHTb B yac 0pHGIH3HTeabHO

!
33 Ko, m?
TMnae pewennn:
1) UeMy paBHa maowmankb CTEHEI?
2) CKONBKO KBaapaTHBIX METPOB MOTYT OWITYKATYPHTE B JCHb
Bce paffouHe BMecre?
3) Cxronpko norpebyerca OHell A7 BHOOAHEHHA paGoThi?
PewenHe:
1) 128-3,5=448 (xa. M); '
2) 34:7-6=140 (x. x);
3) 448:140==3 (aus).
Yucnopan ¢opMyaa Gyder HMETh BHA:
fma-s,:w):_(sg-?-ﬁ]ma.

O0o3Havas nanREe GYKBAMH, MOXKEM 3anucarhb:

CpasnetHe YHoJIOBOR dopMyasl ¢ BYKBenuofi oWeHk DOASIHD AJA
YACHEHHA NPONUECCA PelljeHH .

’

165

Puc. 1. dparmeHT nigpy4yHuka 3 apupmeTukm gna 5-6 knacie (astop I. H. LLleBueHKo, 1966)

3 yacom apuPMeTUYHWA MeToh, OTPMMAB [OCUTb KOPCTKY KpUTUKY. Tak, B 1946 poui |. ApHonba onybnikysBas
ctatrio  (ApHonba, 1946), B AKiA HAronocus, WO MPOLEC HABYaHHA PO3B’A3yBaHHIO 3343y 3BOAMTbCA [0 NACUMBHOMO
3anam’ATOBYBAHHA HEBE/IMKOI KiNIbKOCTI CTaHAAPTHUX MNPUMOMIB PO3B’A3yBaHHA Ta BMi3HAHHA 3a MEBHUMMMU O3HAKaAMMU:
«YYEHMKOB... 3HAKOMAT C COOTBETCTBYIOLWMMM «TUNAMM» 33434, Npuyem obyyeHne pelleHunto 3a4a4 CNaolWb U pASOM CBOAUTCA
K peLenType 1 «KHaTaCKMBaAHMIO», K NACCMBHOMY 3aNOMUHAHUIO YYeHMKamMM HeBONbLIOrO YNCna CTaHAAPTHBIX MPUEMOB PeLIEeHNA
M y3HaBaHUIO MO TEM MAW WHBIM NPWU3HAKaM, KaKOM M3 HUX HaZOo NPUMEHUTb B TOM WM MHOM cCayyae. B uTore nosnHas
6€cnomMoLLHOCTb U HECNOCOBHOCTb OPUMEHTMPOBATLCA B CaMbIX MPOCTbIX apUPMETUYECKUX CUTYALMAX, NPU PeLleHUn YUCTo
NPaKTUYeCKMUX 3aay...».

Y 60-x pp XX ctonitta 8 CPCP nposBoaunack pepopma mMaTeMaTU4YHOI OCBiTH, WO 6yno obymoBreHO nepexogom A0
3ara/ibHOI cepeHbOi OCBITW. B 3B’A3KY 3 LM BMHUKNA HeobXigHICTb pepopmyBaHHA Ta MOAEPHI3aLLii cepeHbOT OCBITH B LiioMy
Ta HaBYa/NbHUX Mporpam i MiAPYYHUKIB MaTeMATUKM 30Kpema. 3HayHa KifbKiCTb MaTeMaTUKiB i MeToAMUCTIB BBaXKaau, LWO 3
nporpamy maTemaTmkm HeobxigHO BUAANUTU 3acTapini po34inm Ta noyaTu 6yayBaTH WKiNbHY MAaTeMATUKY Ha HAaYKOBIN OCHOBI:
3p0BUTU  NIAFPYHTAM  LWKINBHOT MaTeMaTUKU TEOPETUKO-MHOXMHHUWA | dyHKUioHanbHMi nigxia. Lle o3Havano, wo
npw -po3B’A3yBaHHi TEKCTOBUX 334,34 HEOOXiAHO NMOYaTH LUIMPOKO BUKOPUCTOBYBATU METOAM anrebpu, i AK MoKHa paHiwe. Micaa
pedopmMU KiNbKiCTb HaBYaNbHUX FTOAMH Ha PO3B’A3YBaHHA 33434 apUPMETUHHUM METOAOM 3HAaYHO CKOPOTUAM, nepesary byno
HagaHo anrebpaiyHomy meToay, NOB’A3aHOMY 3 NMOHATTAM PYHKLIT, CKNagaHHAM i po3B’A3yBaHHAM BiANOBiAHOro anrebpaiyHoro
PiBHAHHA.

| cbOrogHi Wwe He iCHYE EANHOI AYMKM CTOCOBHO CMiBBiAHOWEHHA B LWKIIBHOMY KypCi MaTemMaTUKuU apudmeTUyHoro i
anrebpaiyHOro MeTofiB Ta iX poni B PO3BUTKY PO3YMOBOI Aif/IbHOCTI y4yHiB. Meplwa nosuuis nonsrae B Tomy, WO Mig 4vac
apMoMeTMYHOro MeToay pPo3B’A3yBaHHA 33434 BUTPAYa€ETbCA 6araTto HaBYaNbHOTO Yacy, Big, BUUTENA | yYHA BUMAraeTbcA 3abarato
MapHUX 3ycunb. b. THeaeHKo, M. /laBpeHTbeB, A. MapKyLIeBUY Ta iHLWI NO3ULIOHYOTb anrebpaiiHNin meTos fK OCHOBHUI ANA
po3B’A3yBaHHA TEKCTOBMX 334a4. 3'ABUANCA NCUXONOrO-NeAarorivyHi 4OCNiAKEHHA, B AKMX NiAKPECIOETLCA MOXKNNBICTL BBEAEHHSA
6YyKBEHOI CUMBOIKM HaBITb «B A0YMCAOBOMY nepiogi» (B. [JaBMAoB), a TaKOXK NPOMNOHYETLCA NPaKTUKa HaBYaHHA anrebpaiyHomy
MeToAy po3B’A3yBaHHA 3afay 6e3 nonepeaHbOro BMBYEHHS apudmeTuyHoro metoay (P. bopaHcbkuii). [pyra Touka 3o0py
(I. AHgpoHoB, |. BorycnaBcbkuid, A.JleBiH Ta iH.) 30ceped)Kye CBOWO yBary Ha BM3HA4YeHHi apudPmeTUYHOro metoay K
nepLIoYeproBoro B pO3BUTKY MUC/IEHHA YYHIB Ta B YCMiLLHOMY OBONIOAiHHI KypCOM MaTeMaTUKK. B upomy mu niaTpumye nosuuito
aBTOPIB NPO Te, WO apUPMETUYHNI MeTOoA PO3B'A3YBaHHA He TiNIbKM MPOCTUX, afe i CKAaAeHUX 3aJay NOBUHEH NepeayBaTu
BMKOPUCTaHHIO anrebpaiyHoro meTtoaa.

MNoBepTatoumch A0 Cy4aCcHOro eTany Po3BMTKY MaTeMaTUYHOI OCBITM B YKpaiHi, CAig 3a3HaYMTH, WO OCHOBHMUM METOAO0M
po3B’A3yBaHHA 3343y B MOYATKOBIM LUKOANI 3a/UWAETbCA apudMeTUYHUI MeToh,. ApUPMETUYHUI METoZ BMKOPUCTOBYIOTb
ONA  PO3B’A3yBaHHA 3a4a4y, NOYMHalouM 3 1-ro Knacy i MpakTMYHO A0 6-ro Knacy. Y 5-my Knaci BigbysaeTbca nepexig A0
anrebpaiyHoro metoay po3s’A3yBaHHA 33Jay, AKWUIM CTAaE FONIOBHUM A/1A KYpCy mMaTeMaTuku 5-9 Knacis.

KopoTKO npoaHanizyemo 3micT Niapy4YHUKiB maTemaTnkm 5-ro knacy (lctep, 2018; Mep3snsk, NonoHcbkunin & fAkip, 2018;
TapaceHKoBa, boratnpboBa, Bouko, Konomieub & Ceppatok, 2018) cTocOoBHO BBeAEHHA anrebpaiyHoro metoay po3B’s3yBaHHA
TEKCTOBMX 3aZad. Piy y Tomy, WO Ui NiAPYYHMKM po3MilleHO Ha canTi «LUKinbHI NigpyYHUKM OHNAMH» W YacTiwe 3a iHWi
BMKOPUCTOBYIOTHLCA Y WKOAI. Hacamnepes 3a3Haunmo, WO B YNHHIN HaBYaNbHIM nporpami 5-ro knacy (HaByanbHi nporpamm, 2017)
He BKA3YETbCA K CaMO y4YeHb MaE HaBUMTUCA PO3B’A3YBaTU TEKCTOBI (CIOXKETHI) 3agaui. Bumora BMiHHA po3B’A3yBaTu 3a4aui 3a
[,0MNOMOrOt0 PiBHAHDL 3’ABNAETLCA Y NPOrpami maTeMaTUKKM 6-ro Knacy. Moxe ToOMy B Cy4aCHWUX Migpy4YHUKax ana 5-ro knacy mu
6auynMmo pi3HMI niaxia A0 BBeAeHHA anrebpaiyHoro metody pPo3B’A3yBaHHA 3aday. Hanpuknag, y nigpyyHWKY aBTOPCbKOro
Konektmey (Mep3nak, MonoHcbkuii & fkip, 2018) — po3s’A3yBaHHA 33 AOMNOMOrol0 HEBIAOMOI X 3'ABAAETLCA B OAHOMY 3
npuknagis naparpada «ineHHsa» y Temi « MHOMEHHA i fAiNeHHA HaTypanbHUX uncen»: «Hexawn IBacuk po3s’A3aB x 3agay 3
reomeTpii, Toai 3 anrebpu BiH po3s’a3as 3x 3a4au». BBaXKaTW, WO Take BBeAEHHA HOBOTO OCHOBHOMO MeToAy PO3B’A3yBaHHA
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NPUPOLOHE, W AiTU MAIOTb MOro 3PO3yMiTH, Ha HaW MOrAAg, — Le 3aBULLEHe O4YiKyBaHHA. |, AKLLO BUMTENb HE aKLEHTYE yBary Ha
LbOMY METOAi Ta HEe NPUAINUTD KiNbKa YPOKiB, W06 AeTaNbHO NOACHUTU METOA, HaNpUKNaZ, 3a LONOMOrOK MasItoOHKIB UM CXem
(4omy 3'ABNAETLCA X, AK CKNAZAETLCA PIBHAHHA), HE BiANPALLIOE HOBI HABUYKM LM Habopom 33434, TO MOXKe BTPATUTU 04pa3y
1 BaXkaHHA, ¥ BMiHHA Y4YHIB NpaLoBaTH i3 3aga4amu B3arani. Y nigpydHuky (lctep, 2018) B Temi «HaTypanbHi ymcai i Aii 3 HUMKU»
BMAINAETbCA OKpemuii naparpad «Po3B’A3yBaHHA TEKCTOBMX 3343y 3a [AONOMOroOl PiBHAHb». Hige He no3HavaeTbes,
WO PO3rNAfAETbCA HOBUI MeToA, PO3B’A3yBaHHA 3a4a4. | aHanoriyHo: «Hexai y cafiky pocno X BuLeHb, ToAi A6NyHb Byno x+4».
OAaHak, B LLbOMY NiAPYYHUKY NPOBOAMTLCA NponeaeBTMYHA poboTa Woao BBeAeHHA anrebpaiyHoro metoay. Tak, B naparpadi
«[oaaBaHHA HATypanbHMX umcen» € 3agaui (Ne 141, 142, c. 23) TNy «Ha OAgHiA 3 NMOAUUL X KHMXKOK, @ Ha Apyrikd Ha 5
MeHLe», NOTPIBHO cKaacTh byKBeHWIM BUPa3 A0 PO3B’A3aHHA 3a4a4i Ta 06UMCAUTU A0TO NPW NEBHOMY 3HauYeHHi X. MoTim y Temi
«PiBHAHHA» yYHAM NPOMNOHYETLCA PO3B’A3aTH Ki/ibKa 3a4a4 3a gonomoroto piBHAHb (NeNe 390, 391,392). Hanpuknag: «Y Kop3uHi
6yno KinbKa rpmbis. Micns Toro Ak y Hei noknanu 25 rpmbis, ix ctano 72. CKinbKku rpmbis 6yno y Kop3uHi?» MpoTe, uA 3a4a4a ayke
LWUBMAKO PO3B'A3YETLCA apUPMETUYHUM METOA0M, TOMY BYUMTENEBI NOTPIGHO NOACHUTK AiTAM, HaBILLO 3aCTOCOBYBATU CKAAAHUI
MeToZ, po3B’A3yBaHHA 3a4a4i, KON € KOPOTKWUIA | 3pO3YMINNIA LWNAX ANA OTPUMAHHA Po3B'A3Ky 3adadi. [iTv B cuy CBOIX BiIKOBUX
0COBNMBOCTEN YaCTO HEe MOXYTb 3PO3YMITM CKNaZHOTO PO3B’A3aHHA 3a4adi 3a AONOMOrOK PiBHAHHA, 60 6e3 CcKaagaHHA
PiBHAHHA CNPaBAAIOTLCA 3 PO3B’A3YBaHHAM 3a4a4i HabaraTo Kpalle i weuawe. | TiAbKM B 0AHOMY 3 3a3HAYEHUX MigPYYHWMKIB, a
came (TapaceHKoBa, boratupboBa, bouko, Konomieub & Cepatok, 2018), B naparpadi «Tunm 3agay 1a cnocobm ix po3s’asyBaHHA»
[AETbCA HAa3Ba HOBOro MeToAy — «anrebpaiyHmii» Ta cTaporo — «apudmMeTUUYHUI», @ TAKOXK HAaBOAATHCA MPUKIALM PO3B'A3aHHA
oboma mMeTofamu 3aZadi 3 O4HIEI0 BENIMYMHOI, 3 ABOMA OAHOMMEHHUMMU BEIMYMHAMMU, 3 TPbOMA 3a/1EKHUMU BeIMYMHAMM (Ha
BapTiCTb, po6OTY Ta pyx).

OBrOBOPEHHA

Buxoaaum 3 BnacHux cnoctepexeHb Ta A0CBiAY, 06roBopeHb 3 BUMTENAMM MAaTEMATUKKN, BBAXKAEMO, LLLO cnpobu oapasy
i NOBHICTIO NepeKNoYNTN YUHIB 5-ro Knacy Ha anrebpaiuHuii meTos, po3B’A3yBaHHA 3a/ay BAAIOTLCA HEBAANMMMMU. JiTAM BaXKKUM
3[1a€TbCA BCE, MOYMHAOYM 3 HEObXiAHOCTI WOCh 3aMiHIOBATM Ha HEBIZOMY X, MOTIM LUYKaTM 3B’A30K HEBIiAOMOI X 3 iHWKWMMK
BE/IMYMHAMM, CKNAZATU PIBHAHHSA, PO3B’A3yBATU MOrO i 3HOB NOBEPTATUCA Bif X 4O KOHKPETHWUX BeNYMH. MoTpibHO po3B’a3aTn
6araTo 0 AHOTMMNHUX 3334, NepLL HiX 3'ABNAETLCA HABITb HE PO3YMiHHSA, @ NPOCTO HaBMYKa POBOTM 3 TaKMM MeToAoM. | e rapHo,
AKLLLO Mif, Yac Lboro AiTv He BTpayatoTb Bipy Y BNACHI CUAM 1 B3arai He NepecTatoTb po3B’A3yBaTu 3agadi. He notpibHo 3abysaTy,
O AMTMHA MOXKe NPONYCTUTM 3a BaXKANBUX 0BCTaBMH AeKibKa YPOKiB, a NOTiM i1 NOTPiBHO camiit po3ibpatucs 3 matepiasiom 3a
niapy4YHUKOM. BBaXKaeMo, LLO came apudMeTMKa MaAE CTBOPUTU MiLHMIA GyHAAMEHT ans anrebpw, nepexig Big apudmeTnyHoro
meToay Ao anrebpaiyHoro AouinbHO pPobuUTU Nicna AOCATHEHHA MEBHOMO PiBHA BOJIOAIHHA apuPMETUYHUM MEeTOAO0M 3rigHO
BIKOBUX MOXX/IMBOCTEN YYHIB.

BUCHOBKMU TA NEPCNEKTUBU NOAANBLLUOIO AOCNIAXEHHA

dopmyBaHHA HaBMYOK POBOTU yyHA 3 anrebpaiyHMm MeToLOM PO3B’A3yBAaHHA TEKCTOBWX 33J4ay € TPYAOMICTKMM Ta
OOBMMM NPOLLECOM, AK ANA YYHA, TaK i anAa Buntena. Mpu LboMy y4YeHb NMOBUHEH AEMOHCTPYBATU MEBHUI piBEeHb BONOAIHHA
apMoOMeTUYHUM MeTOAOoM pPO3B’A3YBAaHHA TeKCTOBMX 3afay. Ha Hawy AymRKy, y 5-my Knaci MK apudmeTMyHum Ta
anrebpaiyHum meTogom 0b0B’A3K0BO Tpeba NPOBOAUTU Napaneni, Wob yyHi He BBaXKaAu Ui MeToau BifipBaHMMK OAMH Big,
opHoro. [nA UbOro MOXKHA KOPUCTYBATUCA MANIlOHKaMK, Tabanuamu, giarpamamu, rpadivHum 306parkeHHAM, NOKa3yBaTH, LLO
TYT HeBip,omy BENUYNUHY MU 6y,qu0 NO3Ha4yaTn yepes x, a TyT 3amicTb UJyKaHO'I' BENIMYNHUN CTaBUTU 3HAK NUTAHHA, 4EMOHCTPYBATU
YYHSIM CXOXKiCTb eTanis po3B’A3yBaHHA 3agadvi oboma meTogamu. BBarkaemo, wo y 5-6 Knacax noTpibHO 0608B’s3KOBO
NpoAO0BXKYBaTM PO3B’A3yBATU 334a4i N apUPMETUYHUM METOLOM.
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SOME NOTES ON THE INTRODUCTION OF THE ALGEBRAIC METHOD OF SOLVING TEXT TASKS IN THE 5TH GRADE
MATHEMATICS COURSE
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Tetyana Anisimova
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Abstract.

Formulation of the problem. Characterizing the educational content of mathematics course for 5-9 grades, we can say that text tasks occupy a
significant place in it. The main methods of solving text task in the 5th grade are arithmetic and algebraic methods. The article
considers the ratio of arithmetic and algebraic methods in the school course of 5th grade mathematics, their role in the
development of students' thinking and the corresponding content of 5th grade mathematics textbooks.

Materials and methods. Methods of analysis, synthesis, comparison, description of the obtained research results, generalization are used.
Theoretical research methods related to the analysis of current mathematics curricula, 5th grade mathematics textbooks, relevant
information sources were used. Own pedagogical experience and observations are generalized.

Results. The article discusses the main methods of solving text problems in the course of mathematics of the 5th grade. It is noted that the
development of the formation of skills to solve text problems moves from the arithmetic method in primary school to a
predominantly algebraic method in the 5th grade of secondary school. It was found that in the textbooks of the 5th grade the
introduction of the algebraic method of solving problems differs significantly.

Conclusions. Based on our own experience, discussions with math teachers of the above issues, we can say that attempts to immediately and
completely switch 5th grade students to the algebraic method of solving problems are unsuccessful. Forming a 5th grade student's
skills in working with the algebraic method is a long and time-consuming process for both the student and the teacher. Parallels
should be drawn between the arithmetic and algebraic methods of solving problems so that students do not consider these
methods to be detached from each other. We believe that in grades 5-6 it is necessary to continue to solve problems with both
methods.

Keywords: Basic school, text tasks, arithmetic method, algebraic method.
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METOAMUKA NPOBEAEHHA NPAKTUYHUX 3AHATD 3 ®I3UKU 31 CTYAEHTAMM ®I3UYHUX CMELIA/IbHOCTEM
NPU KPEOUTHO-MOAY/IbHIA CUCTEMI OPTAHI3ALIIT HABYAHHA

AHOTALIA

®opmynioeaHHa npobnaemu. [lepexio 0o KpeduMHO-MOOY/AbHOI cucmemu opaaHi3ayii HaB4YaHHA cmydeHmie eumazae icmomHozo
MOKPaujeHHA nposedeHHA 8Cix sudie HOBYANbHUX 3GHAMb, 8 MOMY Yucai i npakmu4HuUx pobim, a 38i0cu 8UHUKAE nompeba
800CKOHA1eHHA MemOoOUKU MidBULEHHA eheKmusHOCMI | iHMeHcupikayii nposedeHHA NPaKMUYHUX 3aHAMb, Ma 36inbWeHHA
posni camocmiliHoi pobomu cmydeHmig npu ybomy. CKA3aHe 3acgifyuye, Wo NUMAaHHA MOOepHi3ayii MemoouKu opaaHizauii,
nid2omosKu i npoeedeHHA MPAKMUYHUX 3aHAMb 3 (i3UKU 3aAUWAEMBCA AKMYANbHUM.

Mamepianu i memodu. BukopucmaHo 6azamopiyHuli docei0 asmopie 3 opaaHizayii i nNposedeHHA MPAKMUYHUX 3AHAMb 3 hi3uKku 3i
cmydeHmamu @izuyHux crneuiansHocmeli ma aHani3 nedazo2ivHoi, Ncuxoao2i4Hoi i HayKoso- mMemoodu4Hoi nimepamypu.

Pesyabmamu. 3anponoHo8aHo iHHOBAYiliHy MemoOUKy nposedeHHA NMPAKMUYHUX 3GHAMSb i3 3020aA6H020 Kypcy ¢isuku 018 cmyodeHmig
isuyHux cneyianeHocmeli y 3axknadax suwoi ocsimu. [ponoHyeMbCA nepesipKy pieHA meopemuyHuUx 3HaHb cmyodeHmig rno
memi NPaKkmMu4Ho20 3aHAMMA MPO8oAUMU He MemMOoOOM ornumMysaHHs i cnisbeciou cmydeHmie 6e3nocepedHbo Ha MPAKMUYHUX
3aHAMMAX, AK ye npuliHAMo 8 Kaacu4Hili memoduyi, a MemoOomMm mecmysaHHsA. 3 yieto memotro nidecomosneHo bauzeko 2000
mecmis, wjo 00380s14€ NPOBOOUMU MECMYBAHHA MPAKMUYHO M0 KOXHOMY po30iny HaB4anbHOI npoepamu Kypcy. TecmysaHHA
cmydeHm rnosuHeH npolimu 00 No4amkKy MPAKMUYHO20 3aHAMMA. [ NposedeHHA CaMUX NMPAKMUYHUX 3aHAMb CMBOPEHO
memoduyHi mamepianu, poamiweHi 8 EHMKO nid Hassoto «Mamepianu 00 npakmu4yHux 3aHAMb», AKUMU Cmyo0eHmu mMmarome
MOM(UBICMb Kopucmysamuca AK npu nid2omosyi 8o MpaKMuUYHUX 3aHAMb, MAK i Npu ix nposedeHHi.
Po3pobneHa i npornoHyembcs 00 BUKOPUCMAHHA HOBA hopMa 8e0eHHA KOHCMEKMY po38°A3y8aHUX HA MPAKMUYHUX 3GHAMMAX
3000y i NOAICHEHHA 00 HUX, AKA Ha OYMKYy aemopis, binbW payioHanbHa, Hix 8edeHHs KOHCekmy 8 3gu4aliHomy 3owumi, binbw
3pY4HA NpU KOPUCMYBAHHI Heto i 0ae Moxaugicms cmyodeHmy 00 KiHUYA HABYAHHA HAKOMUYUMU 8€/UKY KinbKicmb po38’A3aHux
3a0ay4, AKi cmaHyme 8 Ha200i 8 nodanswili io2zo pobomi.
3anposadxeHo Hosi hopmu camocmiliHoi pobomu o po3e’asysaHHIO 3a0ay — ue 08i camocmiliHi OOMAWHI KOHMPOsbHI
pobomu, 8 nakemax AKUX micmumeca 6au3bko no 70 3ada4, 08a Komnaekmu 3aday (6:u3eko no 100 3a0a4 8 KOXHHOMY) 110
nidezomosyi 00 ayoumopHuUx KOHMposabHUX pobim i mak 38aHi pelimuHaosi 3a0ayi, AKi pekomeHAytomoeca cmydeHmam 01
p036’A3y8aHHA 3 MEemMOoro Mid8UU,eHHSA 8/1ACHO20 pelimuHay 8rpooosic cemecmpy.

BucHo8Ku. [1pornoHyemMbca MemoOuKa NpoeedeHHsA NPAKMUYHUX 3aHAMb (3 3a2aab6H020 Kypcy isuku (po3din Onmuka) 044 cmydeHmis
isuyHux cneyianbHocmeli y 3aknadax suujoi ocgimu.

K/TKOYOBI C/IOBA: npakmuyHi 3aHAMmMA, po38’A3yeaHHA 3a0a4, camocmiliHa poboma, mecmu, mecmyeaHHs.

© M.M. fluypa, A.M. NlamapHuUK, b.l. Pauiin, 2021.
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BCTYN

MocraHoBKa npo6nemu. OpHielo i3 BaNMBUX popm edeKTUBHOI NiAFOTOBKM MaibyTHbOro BUCOKOKBaNipiKOBaHOro
baxiBuUsA € NPAKTUYHI 3aHATTA, HA AKUX BUKIALAY OPraHi3oBYE ANA CTYAEHTIB aHaNi3 OKpeMUX TEOPETUYHUX NOIOKEHb HaBYaIbHOT
OUCUMNNIHM Ta GOPMYE YMIHHA i HaBWUYKM iX MPaKTUYHOrO 3aCTOCYBaHHA 4epe3 iHAMBIAyanbHE BUKOHAHHA BiAMNOBiAHO
chopmynboBaHmx 3aBaaHb (Hakaz MOH Ykpainu, 1993; bontobaw, 1994).

OCHOBHMM 3aBAAHHAM MPAKTUYHUX 3aHATb B MpPOLECi BUBYEHHA i3VKM € BIATBOPEHHA, NOTMBAEHHA, YTOYHEHHS,
33KpiNNeHHA Ta PO3LIMPEHHA TEOPETUYHUX 3HaHb, HABYTUX CTYAEHTAMM Ha NeKLiAX Ta B NpoLeci caMocTilMHoi poboTu onicns,
bopmyBaHHA YMiHb Ta HaBMYOK aHani3y W y3arasbHeHb i3MYHMX ABULY, i NpoueciB, HAbyTTA HAaBMYOK i YMiHb 3aCTOCYBaHHA
TEOPETUYHMX 3HAHb AN BUPILLEHHA KOHKPETHUX NPaKTUYHMX 3aBAaHb, 30Kpema A1a po3B’Aa3yBaHHA (i3MUHMX 33434, OCKINbKM
BMiHHA pO3B’A3yBaTV 3a4a4i € OAHWM i3 FONIOBHUX KpUTEPIiB 0BOMOAIHHA di3MKO0. TOMY, METOO NPAKTUYHWX 3aHATb 3 Bi3UKU €,
HaBYUTU CTyAeHTa po3B’A3yBaTV 3agadvi. CTyAeHT B npoueci po3s’A3yBaHHA 334ay NOBWMHEH OBOJIOAITM HOBUMU METOoAaMM,
HaKOMWYUTK NEBHUI AOCBIA Ta HAbyTU CTiMKI YMIHHA | HAaBMYKM PO3B’A3yBaHHA 3a4ay NPaKTUYHOro xapaktepy (KecemaHnu,
KonukoBsa, 1987; KoHgpaTbes, 2012). | came po3B’s3yBaHHA 33434 BUKAMKAE HaWbinbLi TPYAHOL Y CTYAEHTIB.

HeobxigHoiO ymoBOWO A/A HabyTTA ymiHb po3B’A3yBaTW 3ajadi € CTiMKi 3HaHHA Teopii, ogHaK 6e3 0BONOAIHHA
cneuiabHUMM MeTogaMM Ta MpuUMomamu i, Yacto 6e3 HayKoBOI iHTYILIl, WO AOCAraETbCA CaMe Ha NPaAKTUYHUX 3aHATTAX,
HaBYUTUCA PO3B’A3YBATU 3a4a4i HE MOXKINBO.

TpaguUiiHY MeTOAMKY NPOBEAEHHA NPAKTUYHUX 3aHATb y3arajbHEHO (BOHa MEBHOK MipOH pi3Ha Yy Pi3HMX 3aKnagax
BMLLOi OCBITH, Ha Pi3HUX Kadeapax i B Pi3HMX BUKNAAAUIB) MOXKHA NPeACTaBUTU TaK:

1. MocTaHoBKa 3aranbHoi Npobaemu (GopmyntoBaHHA TeEMM NPAKTUYHOTO 3aHATTA) BUKNAZAYEM.

2. NepeBipKa piBHA TEOPETUYHMX 3HAHb CTYAEHTIB MO TEMi MPAKTUYHOTO 3aHATTA.

3. 3’AacyBaHHA CyTi OCHOBHMX i3NUYHMX ABULL, 3aKOHIB i GOpMy, AKI MOXYTb BYTV BUKOPUCTaHI Npu po3B’A3yBaHHI 3a4au.

4. Po3B’A3yBaHHA 3a4au.

5. OuiHtoBaHHA Po6OTU CTYAEHTIB HAa NPAKTUYHOMY 3aHATTI.

6. Bupaya 3aBAaHHA AN CAaMOCTIMHOro po3B’A3yBaHHA 33434 BAOMA.

Mepexia [0 KpeAUTHO-MOAYNbHOI CUCTEMM OPraHi3aLii OCBITHLOrO Npouecy, SK BiAOMO, Nnepeabayae iCTOTHE CKOPOUEHHs
o6cAry ayauTopHUX roauH, nepeabdaveHmx ana TpaguuinHnx Gopm BUKNALAHHA, B TOMY YUCAT | NPAaKTUYHUX 3aHATb, Y 3araibHOMY
6topKeTi HaBYanbHOTO Yacy, 36epiratloum Npu LbOMY NPOrpamy HaBYasbHOI AUCUMMNIHM HE3MIHHO. Bulle 3a3HauyeHe BUMarae
BiZ, BULLOT LWKOM He NpocTo 36eperkeHHs piBHA NiAroToBKKU daxisuis 3 GisnKM, a MOro NOKPALLEHHA, a 3BiACKM BUHMKaE NnoTpeba
BAOCKOHA/NIEHHA METOAMKM NiaBULLEeHHA eDeKTUBHOCTI i iHTeHCUGIKaLIT NpoBeAeHHA NPAKTUYHMX 3aHATb, Ta 36inbWeHHA poni
CaMOCTiNHOI poboTK CTYAEHTIB NpuM Lbomy. Bce Le 3acBiguye, WO NUTaHHA MoAepHi3aLii MeTOAMKM opraHisaLii, nigrotoskM i
NpoBeAeHHA NPAKTUYHUX 3aHATb 3 Gi3MKM 3a/IMILAETHCA aKTya/IbHUM.

AHani3 aKTyanbHUX AoChigXKeHb. [OoCNiAKeHHAM OCHOBHMX GOPM HaBYa/IbHWUX 3aHATb Y 3aKnajax BMLLOI OCBITH,
npuceayeHi pobotn bonwobawa A.A., KanniHcbkoro B.B., ApxaHrenbcbkoro C.l, CnoboasHwka O.B., MauuHcbkoi H.I. i
Crenbmaxa C.C., bogHap A.[., PaHcbKoi /1.A. Ta iHWKX. Mpobaemu BAOCKOHANEHHA METOAMKMN MPOBEAEHHA NPAKTUYHUX 3aHATb 3
bi3MKM Ta MNOCWUIEHHS POJIi CamOCTiliHOT poboTM CTyaeHTiB, obrosoptoBannucA B HaykoBux poboTtax Mucniubkoi H.A.,
KysbmiHcbkoro A.l., Beanuko C.MM., Kacamanam ®.1., PybaHuKa A.B., KoHgpaTtbesa A.C. Ta iH. OgHak, y 6inbLwicTi i3 HaBeaeHMX
HayKOBMX POBIT MAeTbcA NPO 3arasbHy METOAMKY NPOBEAEHHA NMPAKTUYHUX i 1abOPaTOPHUX 3aHATb, IHOAI He po3ainatoum ix.
HayKkoBuxX pobiT, B AKMX 06roBOpPOBaNCL 6M KOHKPETHI METOAMKM NPOBEAEHHA MPAKTUYHUX 3aHATb 3 Gi3NKKM, NPAKTUYHO HEMAE.

MeTolo CcTaTTi € BAOCKOHA/NIEHHA METOAMKM OpraHi3aLii, NiAroToBKM Ta NPOBeAEHHA MPAKTUYHUX 3aHATb i3 3arajibHOro
Kypcy ©i3nKkn ana cryaeHtis ¢isMyHMX cneuianbHoCTen, Aka 6 cnpuana He TibKW NOAANbLUOMY NiABULLEHHIO iHTeHcudiKaLi i
epEeKTUBHOCTI NPOBEAEHHA MPAKTUYHUX 3aHATb, @ M BUXOBAHHIO Yy CTYAEHTIB 0COBMCTOI BiAMNOBIAANbHOCTI, CAaMOCTIMHOCTI Ta
BiAYYTTA NPW LbOMY 334,0BO/IEHHA BiJ, BUKOHAHOI HUMM pobOTH Ta BAACHOT FigHOCTI.

MATEPIANIM TA METOAWN AOCNIAMEHHA

CKnagosi TpagmLUiiHOT METOAMKM OpraHisauii, NiAroToBKM Ta NPOBEAEHHS MPAKTUYHUX 3aHATb 3@ 3MiCTOM, MOBHICTIO
36eperkeHi i B NPONOHOBAHIM HAMM METOoAMLI, 338 BUKIIOYEHHAM OCTAHHbOI: 3aBAaHHA ANA AOMALLHbOT Po6OTH CTyAeHTaM He
NPONOHYETLCA, O4HAK BOHM NpeAcTaBaAeHi B 30BCIM iHLWiN dopmi.

B nponoHoBaHili iHHOBaUiNHIA MeToAMLi OpraHisalis, NigroToBKa i NPOBeAEHHA NPAKTUYHUX 3aHATb FPYHTYIOTbCA Ha
nonepeaHbO NiArOTOBNIEHUX METOAUYHUX MaTepianax. Tomy, nepwnm eTanom nigroToBKU A0 MPAKTUYHMX 3aHATb € NiArOTOBKA
BMKNaZayem, AKMIN NpoBOAUTMME X, MaTepianis MeTogMYHOro 3abesneyeHHs i, He TiNbKM NPaKTUYHWUX 3aHATb, ane i BUBYEHHSA
BCbOrO Kypcy.

Hamu nigrotoBneHo, Ha Haw nornag, NOTY}KHUI eNeKTPOHHMI HaBYaIbHO-METOAMYHUI KOMNEKC i3 3arasbHOro Kypcy
bisnKku posain «OnTtuka» (aani EHMKO), sakuit cknagaetbes i3 31 posainy i, BiH OXONOE BECb CNEKTP METOAMYHOIO CynpoBoay
(3abe3neyeHHn) BuBYEHHA agucumnnibm (Auypa, FamapHuK, Padiit, 2010). MaTtepiann EHMKO BMKOPUCTOBYHOTLCA CTYAEHTAMMU, Y
BCiX GOopMax OCBITHbOro NPOLLECY BUBYEHHA ANCLUMNAIHK, B TOMY YACAT | Npy opraHisauii, niAroTosLi Ta NpoBeAeHHI NPaKTUYHUX
3aHATH.

Mepenik Tem MPaKTUYHWUX 3aHATb BM3HAYaETbCA PobOYOI HaBYasbHOW nporpamoto i EHMKO. 3aHATTa npoBoaATbeA
3rigHO pO3Knaay, a NopaAfoK iX BUKOHAHHA BM3HAYAETbCA aKafeMiYHUM KaleHZAPHUM MAaHoM, AKMiM mictutbes B EHMKO i
NOYTOYHIOETLCA Bigpasy Nicna NOABM B €N1EKTPOHHIN MepesKi po3Kiaay 3aHATb. TOMY CTYAEHTU 3HaIOTb TEMWU NMPAKTUYHUX 3aHATb
i 4atu ix nposegeHHs i3 EHMKO.

OCHOBHMM METOA0M NPAKTUYHOIO 3aHATTA — € CAMOCTilHa poboTa, ToMy eheKTUBHICTb MOro NPoBeAeHHA B NepLly Yepry
3a/1eXKUTb Bif, NPaBWU/IbHOI OpPraHi3aLii camocTilMHOT poboTU CTyAEeHTIB.
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PE3YNIbTATU OOCNIAMKEHHA TA IX OBFOBOPEHHA

Halinepwum etanom NiAroTOBKM CTYAEHTIB A0 NPAKTUYHWUX 3aHATb € NiATOTOBKA HUMM TEOPETUYHOrO maTepiany Temu
NPaKTUYHOrO 3aHATTA Bif AKOCTI AKOI, AK y)Ke 33a3Ha4yanoca BuLLe, 3a1eXnUTb ePEKTUBHICTb MOro NposeaeHHA. B nponoHoBaHil
mMeToAamLi NnepeBipKa PiBHA TEOPETUYHUX 3HAHb CTYAEHTIB MO TEMi MPAKTUYHOIO 3aHATTA MPOBOANTLCA HE METOAOM ONUTYBAHHA |
cnisbecign cTyaeHTiB Ha NPAKTUYHMX 3aHATTAX, AK Lie MA€E MiCLLe B KNaCUYHIi MeToamLi, @ METOAOM TeCcTyBaHHA. Aaa uiei meTtn
aBTOpamM cTaTTi nigrotToBneHo 36ipHUK TecTiB 3 onTukK (Auypa, Mactok, Paviit, FamapHuk, 2019), B AKomy npeacTaBneHo 6,11M3bKo
2000 TecTiB, AKi OXONAIOIOTb BCi PO34,iM HAaBYANbHOT NPOrPaMM Kypcy, WO A03BOSE NPOBOAMTU NOTOYHE TECTYBAHHA MailXKe no
KOXXHOMY PO3/iny HaBYaNbHOI NPOrpammn Kypcy. BenuKa KinbKicTb TecTiB 3 KOXKHOI TeMW Hafa€e BNeBHEHOCTI B 06’€KTUBHOCTI
pe3ynbTaTiB TecTyBaHHA. HeBenuki Temu (iX € Aekinbka) 06’eQHYOTbLCA | PO3rNA4alOTLCA HAa NPAKTUYHMX 3aHATTAX Pa3oM.
Hanpuknag, Temu: edbekt KomntoHa, TUCK CBITNA | KOPNYCKYAAPHI BAACTUBOCTI CBiTAA, PO3rNAAAI0TLCA HA OLAHOMY MPaKTUYHOMY
3aHATTI | TECTyBaHHSA, BiANOBIAHO, NMPOBOAMUTLCA TAKOX PA30M 3i BCiX TPbOX Tem. 3 TecTamMu Oyab-fKOi TEMWU CTyAEeHT Mae
MOX/IMBICTb O3HAMOMMUTUCA 3a34aN€eriab, OCKiNIbKM 30ipHUK TECTIB B €NEKTPOHHI GOpPMi 3HAX0AUTLCA Y BiNbHOMY A0CTYMi Ha
caliTax HayKoBoi 6ibnioTeku i Kadespyu maTepiano3HABCTBA | HOBITHIX TEXHOOFiN MPMKapPNaTCbKOro HaLioOHANbHOTO YHiBEPCUTETY
imeHi Bacunsa CredaHuKa. Lli X TeCTM BUKOPUCTOBYIOTLCA A/1A 34a4i CTyAEHTaMU ABOX 3MICTOBHUX TEOPETUYHUX MOAYAIB Ta
npoBeAeHHA NiACYMKOBOrO KOHTPOAI 3HaHb (ek3ameHy). MeToguKa nNpoBefeHHA TecTyBaHHA BUKIAAeHa B nepeamosi Ao
36ipHKMKa TecTiB Ta yTouHeHa B (Auypa, FamapHuk, Pavii, 2019).

CTyAeHT HanepefoAHi (MOXHa i paHille) NnpoBefeHHA NPAKTUYHOTO 3aHATTA, NMOBUHEH YBIMTU B €NEKTPOHHY MEPENKY,
BMOpaATM TEMY HaMBINKYOTO 32 PO3KIALOM MPAKTUYHOIO 3aHATTA i, NpoTecTyBaTUCA. Lie BiH MOXKe 3p0bUTH ¥ 3pyYHUiA A5 HBOTO
yac i B 3py4HOMy MicLi (B HaBYanbHii nabopatopii, B KOMN'toTepHOMY Knaci, B4oma). TecTyBaHHA € 060B’A3KOBUM i CTyAEeHT
NOBMHEH WOro NpPoOWTM [0 NPOBEAEHHA MPAaKTUYHOrO 3aHATTA. Pe3ynbTaT TecTyBaHHA CTyAeHTa (BiACOTKM NpaBUAbHWUX
BiANoBigen) BUCTaBAAETLCA B CNeLiaibHY BiAOMICTb, AKa 36epiraeTbcs B Nporpami nabopatopHoro komn’otepa.

Mepen NOYaTKOM NPAKTUYHUX 3aHATb BMKNAZAY MepeBipAe MO KOMMN'lOTepy pe3ynbTaTu TecTyBaHHA. AKLO CTyaeHT
npoirHopyBaB TecTyBaHHA, BUK/AaAa4 HanpoTu Npi3BuULLA AAHOTO CTyAeHTa BuctaBafe umobpy —20%. Lle wrtpadHi BiacOTKM, AKi
6yayTb BMpaxyBaHi Big, pe3ynbTaTy MalibyTHbOro TecTyBaHHA. FKWO X HanpoTW Npi3BUWA CTyAeHTa CToiTb unbpa <25%,
BMKNaZad, nopag 3 uieto unopoto suctasnne uuopy —10% , Aka TakoXK € WTpadHOI | TaKoXK byae BUpaxyBaHa Big pesyabTaTy
HaCTYyMHOro TeCTyBaHHA CTyAeHTa. B KiHLi cemecTpy pe3ynbTaTh TecTyBaHHA Yy BiCOTKax nepeseaeTbca B 6anu i BpaxoByoTbCA
npv BUCTaBNEHHI PEATUHIOBOT OLiHKMU.

[na npoBefeHHA caMmX NPaKTUUYHKUX 3aHATb B EHMKO cTtBOpeHo po3ain nig Ha3soo «MaTepiann 40 NPaKTUYHUX 3aHATLY.
TyT BUKNageHO MeTOAMYHI MaTepianu, AKUMU AK BUKNaAaY, TaK i CTYAEHTU KOPUCTYIOTbCA NPU NiAroTOBL 40 NPAKTUYHUX 3aHATb
Ta Npu ix NpoBefeHHi, asie BOHM po3paxoBaHi Hinblue Ha CTyAeHTa a HiXK Ha BUKNagava.

Ha nouatky 3aHATb BMKNaZa4y GOpMy/OE TeMy MPAKTUYHOTO 3aHATTA, AKA PAa3OM 3 NMUTAHHAMMW, KOTPi NOBUHHI ByTH
PO3rNAHYTI HA 3aHATTI, MPOEKTYETbCA Ha €KpaH, PO3MILLEHUI NopAs, 3 ayAUTOPHOI AoWKo. OnicnAa Ha ekpaH MPOeKTYeTbCA
Habip OCHOBHUX i3MYHMX NOHATL (CBOEPISHWI FNOCApPii), AKMMMU CTYAEHTU KOPUCTYBAaTUMYTbCA Npu obroBopeHHi npupoam
ONTUYHUX ABULY,. MO LbOMY Ha eKpaHi NoABNAIOTLCA GopMYM, AKI HeObXiAHI ByayTb NpU PO3B’A3yBaHHI 334a4 a, 33 HUMMK MAYTb
KilbKa TEOPETUYHMX 3aMnnTaHb, CyTb AKUX CTYAEHTU 3'AcoBYOTb (Npyu NoTpebi) pasom 3 BUKNagayem. Lio 4acTMHY NpakTUYHOTO
33HATTA CTYAEHTU HAa3UBAOTb «PO3MUHKO». MpU LbOMY BMKAAAAY CNifKYeE, Wo6 B 06roBOpPeHHi NMTaHb NPUNMAnK y4acTb BCi
CTYAEHTU. AKTUBHICTb CTYZAEHTIB Ni4 4ac «PO3MUHKU» i MPaBWAbHICTb MipKyBaHb Npu OBroBOpEHHi MWTaHb, BPaxOBYETbCA
BMKNAZa4YeM Npu oLiHLi pobOTM CTyAEHTa HAa NPAKTUYHOMY 3aHATTI.

3a PO3MMHKOI Ha eKpaH MPOEKTYETbCA YMOBa 3aadi, Ky CTYAEHTU MOBUHHI PO3B’A3aTH B ayaAUTOPIi. AKLLO PUCYHOK,
HeobXxigHWI ana po3B’s3Ky 3a4adi, CKNaAHWUM i, CTYAEHTM Big4yBatOTh TPYAHOLL B MOro nobyaosi, TO BiH TAKOXK NPOEKTYETHCA Ha
eKpaH. lNicna 03HaMoOMNEHHA CTYAEHTIB 3 YMOBOO 3aZ,a4i i PUCYHKOM, 10 AOLIKM BUXOANUTb CTYAEHT i, AKLLO BiH YCMiLLHO CNpaBuBCA
i3 3afa4elo, Ha eKpaH NPOEKTYETLCA Xif, PO3B’A3KY 3a4a4i AN1A NOPIBHAHHA NPABUALHOCTI PO3B’A3KY Ha AOWLi. AKLWO K CTYAeHT
BiAYyBa€ TPyAHOLL Npu po3B’A3yBaHHI 3a4ayi, TO Ha eKpaH NPOEKTYETbCA MiOKA3Ka. TakUX NiAKA30K moxKe ByTU AeKinbKa (B
3a/1€XKHOCTI Bif, CKNaAHOCTI 3a4a4i) i, BOHM MOXYTb MaTV MicLLe [0 TUX Nip, NOKK 3ada4a He byae po3s’A3aHa.

MoaibHUM YMHOM CTYAEHTUN PO3B’A3YIOTb AEKi/IbKA 33434, MPU LibOMY, MO MOXK/MBOCTI, 334a4i CTalOTb CKNAAHIWMMM, Nicns
4oro AN1A po3B’A3KY NPOMNOHYOTLCA TUMNOBI 334a4i 6e3 byAb-AKMX NiAKAa30K, YMOBM AKMX TAKOXK MPOEKTYIOTLCA Ha eKpPaH.

AKLWO i3 oTpMMaHoi pobo4oi bopmynn Ans Po3paxyHKy WyKaHOi GpisMYHOI BENIMYMHU 3a4a4i ABHO He BUTIKAE il oanHMLA
BMMIPIOBAHHSA, TO BUKNaga4y 0b60B’A3KOBO CTaBUTb nepes, CTYAEHTaMM 3aBAaHHA: KOPUCTYOUUCh poboyoto Gopmynot 3HaNUTU
OZAMHULIO BMMIPIOBAHHA LWYKAHOI Gi3NYHOi BeNMYMHWU. Hanpuknaz, npu 3HAXOAXKEHHI aMMiTygHUX 3HAYeHb HaMnpy»KeHOoCTi
€/1eKTPUYHOrO i MarHiTHOro NoniB CBITNI0BOT XBUAI B O4HI i3 3aaa4 6ynun oTpumaHi poboui dopmynu:

2(S) . ’2 S)
EO = |—1 HO = _<
C& Cho
i3, AKMX ABHO HE BMAHO, LLO OAMHULEID BUMIPIOBAHHA EO € B/M, a H() - A/M Tx |'|OTpi6H0 CTyAeHTam 3HAWTM CaMUM i, Kon
CTYOEHTU 3aTPYAHAIOTbCA Le 3pO6MTVI CaMOCTIlHO, iM Ha [,0NOMOTy NPUXOANTD NigKa3Ka:

(T
- - -]

pels] = [%] [eo] = [%] [to] = [%] 1Bt =1A-1B,10 = 22, 1Kn = 1A~ 1¢, 1Tn = -8
Mpu noTpebi BMKNaAay AONOMarae CTyAeHTamM OCArHYTM 3MICT NigKa3Ku.

AKWO Tema, AKa BUHOCUTLCA HA NPAKTUYHI 3aHATTA 06’emHa (Hanpuknag, audpakuis UM nonsapusalis csitaa), To BOHa,
3rigHO TeMaTUKM (NAaHy) NPaKTUYHKUX 3aHATb, PO36MBAETLCA Ha ABa abo HaBITb TPU 3aHATTA. Ha LJoNOMOryY CTYAEHTY NiAroToBAeHi
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MeTOoAMYHI Nopaau, WoA0 po3B’A3yBaHHA 3a4a4 3 ONTUKK, AKI BUKNaAeHi B nocibHMKy (Octadintuyk, Auypa, Apemii, FamapHuK,
2016), enekTpoHHa Bepcia AKoro posmilieHa 8 EHMKO.

Mo 3aKiHYEHHI0 NPaKTUYHOIO 3aHATTA BUKAaZau NiABOAMTb NiACYMKM i OLiHIOE pOBOTY CTYAEHTIB Ha NPaKTUYHOMY 3aHATTI.
OUjiHKKN, OTPMMAHI CTYAEHTOM 3a OKpeMmi MPaKTUYHi 3aHATTA Ta TECTyBaHHA, BUCTABAAKTbCA B aKaZeMiYHWWA KypHan i
3apaxoBYOTbCA NPU BUCTABAEHHI NiACYMKOBOT OLLIHKM.

JomalwHix 3aBaaHb, TO6TO 333y A4NA PO3B’A3yBaHHA BAOMA, AK LLe MAE MicLLle B KNACUMYHIN MeToamui, CTyAEHTam He
nponoHyetbcA. Hatomicte 8 EHMKO HaBezeHo ABa KOMNAEKTM 334ay nig Ha3Bow «3agadvi ANA AOMALUHIX KOHTPO/IbHUX PObiT
Ne 1 i Ne 2. Nepwa poboTa BUKOHYETLCA MiCNA BUBYEHHA NEPLUIMX N'ATU Tem, Apyra — NIiCAA BUBYEHHA BCiX iHWMKX. B KOXKHIN i3
LOMALHIX KOHTPONbHUX POBIT CTYyAEHT NOBUHEH po3B’aA3aTu 6ins 70 3aga4, odopmuTH iX BigNOBIAHMM YMHOM (B NMMCbMOBOMY
abo enekTpPOHHOMY BWUFNALI) | 34aTW BUKNAZAYeBi (NepecnatM Ha eNeKTPOHHY agpecy BMKAaZaua) B NEBHi TEPMIHM, 3rigHO
aKafemiyHoro KaneHAapsa BUBYEHHA AUCUMNAIHW, ANA nepeBipku. BUKnagay nepesipae poboTy, OuUiHIOE Ti i noBepTae CTyaeHTY.
KokHa poboTa OLHIOETLCA MaKCMManbHO B N'ATb 6anis. Ha gonomory cTyaeHTy po3pobieHi i nomiweHi 8 EHMKO «MeTtoguuHi
BKa3iBKM LLOAO BUKOHAHHA i 0GOPMAEHHA AOMALLHIX KOHTPOABbHUX PobiT». [LOCBiA CBIAYUTD, WO CTYAEHTU Nepesary BiA4aloTb
OMCTaHLiMHOMY 3apaxyBaHHIO AOMALUHIX KOHTPO/IbHUX POBIT.

OpraHiYHO CK/M1aA0BOK NPAKTUYHUX 3aHATb € AYAUTOPHI KOHTPONbHI POBOTH, AIKi BUKOHYIOTb HE TiZIbKWM KOHTPObHO-
ouiHOYHY QYHKLO (K AEXTO i3 BUKNa4auiB BULWOT LUKONW BBAXKAE), afie i NisHaBanbHy QYHKL,i0 Ta GYHKL,i0 BAOCKOHANEHHSA YMiHb
i HABMYOK 3aCTOCYBaHHA TEOPETUYHUX 3HAHb A/1A PO3B’A3yBaHHA (i3UYHMX 33434. 3MICTOM ayAUTOPHUX KOHTPOJIbHUX POBIT €
pO3B’sA3yBaHHA MEBHOI KiNIbKOCTI creuianbHO NigibpaHnx 3agay. BignosigHoO A0 aKagemiuyHOro KaneHOapsa BMBYEHHS ONTUKM,
CTYAEHTU NPOTATOM CEMECTPY MOBMHHI BUKOHATU ABi ayAUTOPHI KOHTPObHI poboTu.

3apadi 4NA KOHTPONbHUX POBIT, NepLua i3 AKMX NPOBOAMTLCA MICAA BUBYEHHA NEPLUMX N'ATU TeM, Apyra — NiCAA BUBYEHHSA
BCiX iHWMX, HaBeaeHi B EHMKO. I3 BeAnKoi KifibKOCTi HaBeAeHWUX 3a4ad (B KOXXHOMy Habopi 611M3bko 100 3a4a4), 4,0 AKUX CTYAEHTU
MatTb Bi/IbHUI A0CTYN, GOPMYIOTbCS 3aBAAHHA A1 KOHTPO/IbHUX PO6IT. KOXKHE 3aBAaHHA CKIA[AETbCA i3 N'ATU 3a4a4 pisHUX
TeM, IKi 417 KOXKHOIO CTyAeHTa BUbnpae Komn'totep. Pob6oTa BUKOHYETbCA npoTarom 120 xB.

BinbHWI AocTyn 0 3343y, 3 AKMX GOPMYIOTHCA 3aBAAHHA A7 KOHTPO/IbHUX POBIT, AAa€ MOXK/IMBICTb CTYAEHTY He TiIbKK
03HAaMOMUTUCA 3 HUMW, ane i po3B’A3aTH iX, WO NO3UTUBHO BMNIMBAE HA PE3YNbTATU KOHTPOAbHUX BUNPOOYyBaHb. MeToaMYHiI
nopaau WoA0 BUKOHAHHSA | 0pOpMAEHHA KOHTPOJIbHUX PobiT po3miweHo B EHMKO. KoHTposibHa pob0oTa OLLiHETHCA MAaKCUMyM
B 7 6anis.

0Oco061MBOO YaCTUHOK NPaAKTUUYHOI POBOTU CTYAEHTIB, € CaMOCTiliHe pO3B’A3yBaHHSA TaK 3BaHUX «pelimuH208ux 300ay»,
AKI PEKOMEHAYIOTbCA CTYAEHTaM ANs PO3B’A3yBaHHA 3 METOO MiABULLEHHA BJAACHOMO PeNTUHIY BNPOLoBXK cemecTpy. Lle 3apaui
NiABULLEHOT CKNAAHOCTI i CTYyAeHTU Po3B’'A3Y0Tb X Ha AO0OPOBINBHIN OCHOBI. 33 KOXHY PO3B’A3aHy PeNTUHIOBY 3a4auy CTyAeHT
OTPMMYE MEBHY KiNbKicTb 6anis (3a4a4a OLHIOETLCA B 3a71€KHOCTI Big, il CKAaAHOCTI, a KinbKicTb 6anis BKasaHi B KiHLj yMmoB 3a4au4,
po3miuteHnx 8 EHMKO).

Bubpaslwin 3agavy, CTyAEHT NOBUHEH PO3B’A3aT i, PO3B’A30K HANEXHUM YMHOM (NMMCbMOBO abo B €/l1eKTPOHHOMY
BUrNALi) 0bopmMUTU (NOACHEHHSA, PUCYHKW, MAOHKM TOLWO), 34aTU BMKNAAayeBi A1A O3HAWOMAEHHA 3 HUM i 3aXMCTUTU Ha
OAHOMY i3 MPaKTUYHMX 3aHATb 3 BUKOPUCTAHHAM npe3eHTauii. Mpu ouiHui poboTK BPaxXOBYHOTbCA 3HAHHA TEOPETUYHOro
maTepiany 3 AKMM 3B’A3aHa 3aa4a, PO3YMiHHA NIOTiIKM PO3B’A3KY, pe3y/abTaTu PO3paxyHKiB, AKLLO 3aJa4a po3paxyHKoBa, opopm-
NIeHHA poboTH, BMIHHA YCHO A0ONOBIAATU MaTepianu, OTpUMaHi Npu po3B’A3aHHI 3a4a4i Ta AKICTb Npe3eHTauiiHOro cynpoBsoay.

Hanpuknag, ctygeHT BubpaB cepef, BENMKOI KiNbKOCTI penTUHIroBux 3agad (peiTuHrosi 3agavi (ix € 6ina 100), sk i
MeTOAMYHI Nopaam LWOoAO X PO3B’A3aHHA Ta YMOB 3axucTy, po3miweHi B EHMKO) 3agauy: ToyHo Had osisyem, po3miujeHum
8epMUKAIbHO HAO 800010, 3HAX0O0UMbCA MoYKose Oxcepeso csimaa. Ha OHi nocyduHu 3 800010 BUOHO MiHb 8i0 onisya. AKW0
onigeyb onyckamu rnososi y 800y, mo po3mip memHoi naamu (miui) 36inewyemesca. Akujo nomim oniseys sulimamu noeosi 3
800U, Mo Ha mMicuyi memMHoOI naamu noasasemMeca ceimaa. MoacHumu onucare asuwe (36).

Po3B’A3aBLM L0 33434y | BAANO 3aXMCTUBLLM ii PO3B’A3aHHA CTYAEHT MOXKe OTPMMaTK J0AaTKOBI 3 banu.

MpoaHanisyBaBLIM YMOBY 3aJa4i CTYAEHT 3p03yMiB, LLLO AN ii pO3B’A3yBaHHA NOTPIOHO BONOAITU HE TiIbKM TEOPETUYHUMM
3HAHHAMM 3 ONTUKMK, ane i 3 MoNeKyNAPHOI Gi3UKM — NOBEpXHEBA eHeprif, NOBEPXHEBWI HATAT, KaninapHi As1wa. [ani BiH Ainwos
BMCHOBKY, LLLO BHACNiA0K 34enieHHA MO/IeKya BOAM i MOBEPXHi 0NiBLSA, KOAW OniBeLb OMNycKaTu y Boay, 6ina nosepxHi onisus
YTBOPIOETLCA BUMNYKIA NOBEPXHA BOAM, AKA BUKOHYE POJIb PO3CitOBAIbHOI NiH3W — NPOMEHI BiJ AXKepena CBiTAa, BIiAXMAAOTLCA Big,
oci oniBU#A i Nig oNiBLUEM YTBOPHOETLCA BENMKA TeMHa naama (puc. 1). Koam oniseub BuTAraTH i3 Bogu, 6ina nosepxHi onisus yT-
BOPIOETLCA BrHYTa MNOBEPXHA BOAM, AKA BUKOHYE pPosib 36MpanbHOi NiH3M — NpOMeHi Big, ArKepena CBiTAa HaxMAATbCA A0 OCi
oniBLA i Nig 0NiBLEM YTBOPHOETLCA CBITNA NAAMA (puc. 2). CTyAeHT po3s’a3as 3a43a4y NpaBuabHO, odopmuB ii BigNoBigHO i ycnilwHo
3aXMCTMB POBOTY, NPU LbOMY He TiIbKK 3apobumB 3 6anu, ane Wo He MeHLL BaXKANBO, 3a/IMLLMBCA 3340BOIEHMUM Bif, BUKOHAHOI
HUM poboTH.

Puc. 2
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OuiHkuM (B 6anax), oTpMMaHUX 3a PO3B’A3yBaHHA PEUTUHIOBMX 33[ay, BUCTABAAIOTLCA B aKAZEMIYHUI KypHan, i npu
NiZiCYMKOBOMY KOHTPO/I 3HaHb A0OAATbCA A0 3arajbHOI KiNbKOCTi 6aniB CcTyaeHTa nNpu BUCTaBAEHHI NiACYMKOBOI OULiHKMW.
MpaKTUKa NOKa3ye, WO KiNbKICTb CTYAEHTIB, AIKi 6ayKatoTb pO3B’A3yBaTM «PENTUHIOBI 3a4a4i» 3pOCTaE.

[aneko He OCTaHHIO POJib B MPOBEAEHHI NPAKTUYHUX 3aHATb BiAirpae 3anmuc CTy4eHTOM po3B’A3aHMX 334ay i iHwWoi
iHpopMaLii, AKY BiH OTPUMYE Ha MPAKTUYHWUX 3AHATTAX (BeAEHHA KOHCMEKTY NMPAKTUYHUX 3aHATb). LibOMy NUTaHHIO aHi HayKoBL,i-
nezaroru, aHi HayKoBL,i-MeTOANCTU He HaZaloTb HAaNEXHOI yBaru.

CborofHi po3B’A3aHHA 3a4ay i NOACHEHHA 40 HWUX, CTYAEHTU, AK NPABWUIO, 3aNUCYIOTb B 30LIMTAX, AEXTO HA OKPEMUX
apKylax nanepy, a 4exTo i B3arani He 3anucye, CNoAiBalouMcb Ha CBOK Nam’aTb. He AMBAAYMCH HA Te, WO METOAMKA BEAEHHA
KOHCMEKTY B 30LUKTI € 3arasibHO MPUIMHATOO, aBTOPM CTATTi BBAXKAlOTb il HE epeKTUBHO. Y A0BPOCOBICHOrO CTYyAEHTa 30WMKT 3
YacoMm LIBMAKO «pO3Dyxae» 3a paxyHOK BCTABOK [0AATKOBMX apKyLWiB Manepy 3 HOBUMM 33afavyamu, 3 Pi3HO [A0AATKOBOH
iHpopmauieto Towo. TaKMM KKOHCMEKTOM» HE3PYYHO KOPUCTYBaTUCSA, K MPU NOLIYKY iHGopMaL,ii B HbOMy, TaK i NpW NiaroToBL,i
00 KOHTPO/IbHWUX POBIT, 3MICTOBUX MPAKTUYHMX MOAYAIB, OO NiACYMKOBOrO KOHTPO/IO 3HaHb (eK3ameHy). Buxogsauu i3
33a3HaYeHoro, M1 NPOMOHYEMO BiAMOBUTUCA Big, Knacu4Hoi GopmMmM 3anmcy po3s’a3Ky 3a4a4 y 3BUYAMHOMY 30LLMTI, | 3aMiHUTK
MOro 3anMcom po3s’a3aHHA 33434 Ha OKPeMUX apKyLiax nanepy.

Llynkuii cTaHgapTHUX po3MmipiB apKyLw nanepy (by4b-AKOro Ko/bopy, OKPiM YOPHOIo) pO3pi3aeTbCsA NO AOBXKMHI HaBMiN i
Ha LMX KapTKax i NPONOHYETbCA BECTU KOHCMEKT PO3B’A3aHMX 3a4au i ix NosicHeHb. Ha okpemilt Bknagui (6arkaHo ii BUrOTOBUTH i3
TOHKOTO KapTOHY) Nepez NepLIoto KapTKOK 3annCyETbCA TeMa NPaKTUYHOro 3aHATTA. Hanpukaaa: Tema 1-a. OCHOBHi BNacTMBOCTI
csiTna. Micna BKNagKuM e neplia KapTka Ha nepuiit CTOpiHLi AKoi 3anucyeTbea: 3adada 1.1 (ae nepwa undpa € Homep Temu,
Opyra — Homep 3aAauyi), ymoBa 3azavi i ii po3B’A3aHHA 3 NOACHEHHAMM. Micna oTpUMaHHA poboyoi dopmynn Aani 3anucyoTbes
BMBI4, OOMHUL BUMIPIOBAHHA LWYKaHOI }i3MYHOT BEIMUYMHM | YNCNOBIi 06paxyHKU. AKWO € AKiCb AaHi, AKi BUKOPUCTaHi npu
po3B’A3aHHI 3a4ayi i BOHW MOXYTb 3 HaCOM CTEPTMCA 3 NaM’ATI, TO MPO HWUX Ha KapTL,i TAKOX BapTO BKa3aTW. 3BOPOTHY CTOPIHKY
KapTKM BApPTO 3a/1MLWaTM YNCTOI, MOK/IMBO 3 YaCOM Ha Hilt Byae nomilleHO po3B’A3aHHA iHWOI 3a4aui L€l X Temu abo fKicb
[LO0NOBHEHHS, CBOi BUCHOBKM [0 3a4,a4i pO3B’sS3aHOT Ha nonepeaHiin cTopiHL,i.

HacTynHa 3agaya i il po3B’A3aHHA 3aNUCYETLCA Ha HACTYMHIlM KapTui (HanpuKknag, 3agava 1.2, 3agava 1.3 i 1. 4). CTopiHKK
KapTOK TaKoX barkaHo HymepyBaTu. [ani 6yae 2-a Tema (3agava 2.1, 3agaya 2.2 i T. 4.), 3-9 ... i, KOAM HAKONUYMUTBLCA YN Mano
KapTOK i3 3afa4amm, HeobXiAHO BUFOTOBUTU HEBEJIMKUIN AWMK MO WWPUHI KAapTKK, NOAibHMI Ao 6ibniorpadiyHoro Awmka B
6ibnioTeu,, i B nopAgKy TEM Kypcy i HOMepiB 3a4a4 PO3MiCTUTM B HbOMY KapTKU. LLlonpasaa, TyT € 0AMH HeAoiK — AWMK HE3PYUYHO
HOCUTM 3 CO6OI0 A0 MicLA HAaBYaHHA, OA4HAK, AKLLO AKACb YAaCTMHA 33434 NoTpibHa Ana poboTu B ayamMTopii, HANpUKAaL, Ha npa-
KTUYHUX 3aHATTAX, TO KapTKM MNEBHOi TEMW He BaXXKO BW/YYUTM i3 ALLMKaA, @ ONicNA MOMICTUTM iX Ha CBOE Mmicue. B npoueci
HaBYaHHA, AKLLO CTYAEHT 3HAMLWOB LiKaBy 3a4au4y, TO BiH i, i i p03B’A3aHHSA 3 NOACHEHHAMM, 3aNULLE Ha YUCTI 3BOPOTHIM CTOPIHL
OAHi€l i3 KapToK BignosiaHO! Temmn (abo Ha HOBIN KapTui) i No3HauUMTL Ti, HaNpuKNag, «3agada 1.3a» i BKnage ii Ha BignosigHe
micue Temu, AKin BignoBsigae 3aaaya.

Mpw nigroTosL,i A0 KOHTPOABbHOT PO6OTH, 3MICTOBOTO NPAKTUYHOTO MOAYAA YN 4,0 AKOFOCh iHWOrO KOHTPO/IbHOTO 3axoay,
CTYAEHT BUYYaE i3 ALWMKA 334a4i BiANOBIAHOT TEMU, PO3KAAAAE iX HAa POBOYOMY CTO/i | ONPALLbOBYE KOXHY 3asaudy. Mpu ubomy
MoMy He NoTpibHO ropTaTn CTOPIHKKW 30LWWTa BNepes-Ha3a, a HaBMaku, BiH MOXKe BifIbHO PO3rnagath OA4HYy 3a OAHOK 3ajadi,
NOPIBHIOBATU iX, BHOCUTM B HUX SOMNOBHEHHS, abo 3miHWM Npu noTpebi, BUNUcyBaTn HeobXiaHY iHdopmau,ito. 3aKiHUMBLIK poboTy
i3 3afa4amu ofHIiEl TeMu, CTyAEeHT Tak camo MPOAOBXKYE MPaALOBATU i3 3343a4aMM HACTYNMHOI TeMu, PO3MICTUBLUM 3agaudi
nonepeaHbOi TEMWU Ha CBOE MiCLe B ALUMKY i T. 4.

AKWO CTyAeHT pO3MNoyHe B TaKWUi CnocCib «KOHCMEKTYBaTU» MPAKTUYHI 3aHATTA 3 NEepLIOro Kypcy, TO Mpu 3aKiHYeHHi
BMBYEHHA 3arafbHOro Kypcy ¢isuku oro Awmk byae mictutn 6inbwe 1000 po3s’Aa3aHUX 3a34ay i iX NOACHEHHAMM, WO CTaHe
BE/IMKMM HafbaHHAM CTyAeHTa.

OKpim BULLE BUKNALEHOTO, NPWU OpraHisaLii i npoBeAeHHi MPaKTUYHUX POBIT cnif BpaxoByBaTH i Taki 0co6MBOCTiI.

1. Mpu niabopi onA po3s’a3yBaHHA CTyYAEeHTaMM 33Jay, UM Le aygUTOPHO, Y4 CaMOoCTilMHO, HeobxiaHO BpaxoByBaTH, WO
3a4a4i 3 $i3vKM byBatoTb ABOX BMUAIB: 334,a4i Ha 3aCBOEHHA HAaBYa/IbHOTO MaTepiany i 3afayi Ha aKTUBHE BUKOPUCTAHHA BUBYEHOTO
maTepiany. 3afayi Nnepworo BMAy HasMBalTb CTAHAAPTHUMMU, aTOPUTMKN PO3B’'A3aHHA AN1A BiNbLIOCTI i3 AKMX YACTO ONMUCYHOTLCA
B CaMmX 36ipHMKaX 3a4ay4, iHWI aHANI3YOTbCA BUKAaAA4aMM Ha 3aHATTAX. OcO6MBUX TPYAHOLLIB, NPY PO3B’A3yBaHHI TaKMX 3a4a4,
AK NPaBMANO, Y CTYAEHTIB He BMHMKAE, OCKiNIbKM Came NpWu po3B’A3yBaHHI CTaHOAPTHMX 3a4ay BigbyBAa€eTbCcA Nepesig 3HaHb,
33CBOEHWX Ha PiBHi BiATBOPEHHSA, Ha pPiBeHb 3HAHb-YMiHb, asie PO3B’A3yBaHHA TaKMX 3334 HOBMX 3HaHb He A04at0Tb.

3apaui Ha aKTMBHE BUKOPWUCTAHHA BMBYEHOrO MaTepiasly 4acTo Ha3WBAKTb HECTaHZAPTHUMM, NpobaeMHUMK,
NOLWYKOBMMM, TBOPYMMM. TaKi 3a4ayi BUMMaratoTb Bif, CTyAEeHTa TBOPYOro nigxody A0 iX pO3B’A3aHHA, CAaMOCTIMHOIO MOLUYKY
meToay i cnocoby po3B’A3aHHA 334a4i, NPOABY KMITAMBOCTI, iHTYiLii | BeAMKOT HaNpyr1 po3ymoBumx 34i6HocTen. HagiTb y HalbinbLw
nNiAroToOBAEHMX CTYAEHTIB PO3B’A3aHHA LbOro BUAY 3a4a4 iHOAI BUKAMKAE NeBHi TpyAHOLW. Mpo Te, po3B’A3yBaHHA HECTAHAAPTHUX
(TBOPUMX) 3a4a4 PO3BMBAE Y CTYAEHTIB 34aTHICTb aHani3yBaTu ¢i3nYHi ABULLA, 3HAXOAMTM B HUX CMiNAbHOCTI i BiAMIHHOCTI,
BCTAHOBNIOBATU NPUYUHHO-HACNIAKOBI 3B’A3KM, CNIBCTaBAATU eKCNepumeHTaNbHi GaKTU 3 TEOPETUYHUMU NepeayMmoBamu, TO6TO
pO3BMBAE HayKoBe MMUC/AEHHA. CnMpalouMcb Ha 3a3HayeHe 3pO3ymino, WO came apyromy Buagy ¢isMYHMX 33aga4y noTpibHO
HajaBaTy nepesary, Xo4a ynyckaTtu 3 yBarv nepLumnii Bua 3agad (CtaH4apTHI 3a4aui) TaKOXK He cnif.

2. CboropHi, fiK y»ke 3a3Ha4yanocb BULLE, 06CAT ayAUTOPHUX HAaBYANbHUX FTOAMH, NepeabdbaveHux Ana TpaauuinHux dopm
BMKNAZAHHA AMUCUMNAIH, B TOMY YMCAi | NPAaKTUYHMX 3aHATb, Yy 3aranbHOMY OlOAMKeTi HaBY4aNbHOrO 4Yacy Pi3KO CKOPOTUBCA,
BHACNIA0K YOro YacTMHA 334au, AKi NPOMOHYOTLCA CTYAEHTAM AN CAMOCTIMHOMO PO3B’A3yBaHHA, BiAHOCUTLCA 40 He PO3riaaysa-
HOro Ha HaBYa/IbHUX 3aHATTAX (NEKLiAX) maTepiany, a YaCTUHa — A0 YXKe PO3rNAAyBaHOr0 Ha HaBYA/IbHMX 3aHATTAX MaTepiany.
Mpw opraHisau,ii camocTiMHOro po3B’A3yBaHHA 3a4a4, 3a3Ha4YeHe CNij BpaxoByBaTH.

3. 3a OCTaHHi POKM B 3aK/1agM BULLLOT OCBITM Ha ¢i3MyHI crnewiaNbHOCTI NPUXO4ATL BUMYCKHUKM LWLKiA 3 SBHO HEO4HAKOBUM
piBHEM Qi3MKO-MaTeMaTUYHOI NiArOTOBKK. IHOAI LA Pi3HULA CYTTEBA | HE BPax0oBYBATH ii NpW opraHisau,ii i NpoBeAeHHi NPpakTUYHUX
3aHATb 3i cTyAaeHTamu byno 6 He npasuabHO. OgHaK CAif BU3HATK, LLO LE He 3aBXAM BOAETLCA, 0COBNMBO AKWO CTYAEHTCbKA
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rpyna senuka (>15 ctygeHTie). TyT o4eBMAHO MOBa NOBWMHHA WTU MPO MAKCMMAabHY iHAMBIZyanisauito HaBYaNbHOI PoboTH
CTYAEHTIB B LiOMYy.

4. Ha NpaKkTUYHUX 3aHATTAX CTYAEHTU NOBUHHI AOTPMMYBATUCA NPUHLMNY MAaKCUMANbHOI cCamocTiltHOCTI. YMoBH, Wwo6 BCi
BMAM POBIT (TecTyBaHHA A0 KOMHOIO MNPaKTMYHOrO 3aHATTA, PO3B’A3yBaHHA 33a4ay B ayaMTOpii, BUMKOHAHHA [AOMALLHIX
KOHTPOJIbHMX POBIT, BUKOHAHHA ayAUTOPHUX KOHTPOJIbHMX POBIT Ta pPO3B’A3yBaHHA PEWTMHIOBMX 334ay) BMKOHYBanucA
CaMOCTINHO, MOBMHEH CTBOPUTW BUKNAZAY, KU NPOBOAMTb NPAKTUYHI 3aHATTA,

5. EGEKTMBHICTb NPAKTUYHMX 3aHATb 3a/IEXKUTb He TiIbKM Bif, TEOPETUYHOI NiATOTOBKWU CTYAEHTIB, Big iX iHiuiaTMBK i
aKTUBHOCTI HA NPAKTUYHMX 3aHATTAX, afie i Bif, OLiHIOBAHHA iXHbOT poboTH BUKNagauyem. CTyaeHT NOBUHEH BYTU NepeKkoHaHUM,
Lo oro poboTa byae ouiHeHa 06’eKTUBHO, 6e3 By Ab-AKUX CKUAOK i HAaTAMKOK. [1A LbOoro NoBUHHI 6yTH po3pobieHi YiTki Kputepii
OLHIOBaHHSA 3HaHb CTYAEHTIB 3i BCiX BUAiB POBIT, B TOMY YMCAi i NPAKTUYHMX i, CTYAEHT NOBUHEH O6YTU 3 HUMM O3HANOMNEHUNA.
Taki KpuTepii Hamu po3pobeHi, i BOHN MICTATLCA Y BUTAAAi cneuianbHoi Tabavui B EHMKO, a ouiHKK, 32 KOXHUI BUg, poboTy,
BUCTABAAIOTLCA Y BiJOMICTb KOHTPOIO 3HAHb NOETANHO, AKA TaKoX micTuTbca EHMKO.

BUCHOBKU

3anponoHOBaHO iHHOBALMHY METOAMKY NPOBEAEHHA MPAKTUYHWUX 3aHATb i3 3arasbHOro Kypcy ¢isvku ona cTyaeHTiB
bi3nyHMX cneuianbHOCTEN Y 3aKNaax BULLOT OCBITU, OCHOBHUMM MONOMKEHHAMM AKOI €:

1. MNepesipKa piBHA TEOPETUYHUX 3HAHb CTYAEHTIB MO TeMi MPAKTUYHOTO 3aHATTA NPOBOANTLCA HE METOA0M ONUTYBAHHA
i cniBbecian CTyAeHTIB Ha NPaKTUYHUX 3aHATTAX, AK Le NPUAHATO B KNACUYHIA MeTOAMLI, a3 MEeToAOM TecTyBaHHA. Mpuyomy
TECTYBaHHA CTYAEHT NOBMHEH NPOMTM A0 NOYATKY NPAKTUYHOTO 3aHATTA.

2. MpaKTUYHi 3aHATTA NPOBOAATLCA 3 BUKOPUCTAHHAM CreLiasibHO po3pobneHnx MeToANYHUX MaTepianis, 06’eaAHaHMX B
EHMEK, i cydacHMx KOMN'toTepHUX TEXHONOTIN.

3. HoBa ¢opma BedeHHs 3anucy po3B’A3yBaHMX Ha MPAKTUYHMX 3aHATTAX 3a4ay i MOACHEHHA A0 HWUX (KOHCMeKT
NPaKTUYHUX 3aHATb), IKa Ha AYMKY aBTOPIB CTaTTi € 6i/blW paLioHaNbHa HiXK BEAEHHA TaKMX 3aMu1CiB y 3BMYANHOMY 30LUNTI.

4. Hosi ¢popmu opraHisauii camocTiliHOT poboTK No pPo3B’A3yBaHHIO 33434y — Ue ABi CAMOCTIMHI AOMaLLHI KOHTPO/bHI
po60TK, ABa KOMMNIEKTM 33434 NO NiAroTOBLi 40 ayAUTOPHUX KOHTPOIbHMX POBIT i TaK 3BaHi pelMTUHIroBI 3a4avi.

Mopanbwi gocniarKeHHs 6yayTe NOB’A3aHI i3 BAOCKOHAIEHHAM METOAMKM Pi3HUX GOPM HaBYa/IbHUX 3aHATb B TOMY YMCAi
i NPaKTUYHUX 3aHATb.
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Abstract.
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METHOD OF CONDUCTING PRACTICAL CLASSES IN PHYSICS WITH STUDENTS OF PHYSICAL SPECIALTIES
IN CREDIT-MODULAR SYSTEM OF ORGANIZATION OF EDUCATION

Mykhailo Yatsura

Vasyl Stefanyk Precarpathian National University Ukraine
Anna Gamarnyk

Ivano-Frankivsk National Medical University, Ukraine.
Bohdan Rachiy
Vasyl Stefanyk Precarpathian National University Ukraine

Problem formulation. The transition to a credit-module system of student education requires a significant improvement in all types of classes,

including practical work, and hence the need to improve the methodology of improving the efficiency and intensification of practical
classes, and increasing the role of independent work of students in this. This shows that the issue of modernization of methods of
organization, preparation and conduct of practical classes in physics remains relevant.

Materials and methods. The long-term experience of the authors in organizing and conducting practical classes in physics with students of physical

specialties and analysis of pedagogical, psychological and scientific-methodical literature is used.

Results. An innovative method of conducting practical classes in the general course of physics for students of physical specialties in higher

Conclusions.

education institutions is proposed. It is proposed to check the level of theoretical knowledge of students on this topic by testing,
rather than by interviewing students, as is customary in the classical method. For this purpose, about 2,000 tests have been prepared,
which allows testing in almost every section of the curriculum. The student must take the test before the start of the practical lesson.
For conducting practical classes methodical materials are created, which are placed in EEMCO under the name "Materials for
practical classes". Students have the opportunity to use them, both in preparation for practical classes and in their conduct.

A new form of keeping a synopsis of the problems solved in practical classes and an explanation to them has been developed and
proposed for use, which, in the opinion of the authors, is more rational than keeping a synopsis in an ordinary notebook. This form is
more convenient to use and allows the student to accumulate a large number of solved problems by the end of the study, which will
be useful in his further work. New forms of independent work on solving problems have been introduced - these are two independent
home control works, which contain about 70 tasks, two sets of tasks (about 100 tasks in each) to prepare for classroom tests and so-
called rating tasks, which are recommended for students to solve in order to increase their own rating during the semester.

The method of conducting practical classes on the general course of physics (section Optics) for students of physical specialties in
higher education institutions is offered

Keywords. practical classes, problem solving, independent work, tests, testing.
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