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PO3JILT 1. AKTYAJBHI MATAHHS NIIBUILEHHS IKOCTI HABUAHHS
JUCLIUAILIIH NIPUPOJHUYO-MATEMATHYHOI'O LIUKJTY
B LIKOJII TA 3AKJIAIAX BUIIIOI OCBITH
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THE GAME IN MATHEMATICS EDUCATION

The problem of motivating students is of significant importance in nowadays educational
process. Teachers must search new, modern and effective methods, techniques and approaches
in teaching to activate students' thinking. The article suggests some ideas for using games in the
mathematics lessons as a means to motivate the learning activity of students.

The change of focus from teaching to active learning changes the role of the teacher as
well. From an instructor who just gives knowledge and information the teacher becomes into a
mediator of the information flow in the conditions of the changed interactions in the classroom,
into a facilitator who organizes activities that will allow the acquired knowledge to be put into
practice more concretely. One of the means to achieve the pedagogical purposes of learning is
mastering the game.

The value of didactic games is in the fact that students independently acquire new knowledge
to a large extent and actively help each other. With this active help, they establish contact with each
other and can give an assessment and self-assessment of the work they have done.

Another positive thing in using didactic games in the classroom is that children who
usually find it difficult to communicate with others, who find it difficult to cope in traditional
situations, can be included in the game. Performing such lessons leads to develop skills for
purposeful attention, concentration, independent thinking, curiosity, develops imagination,
increases students' self-confidence, their motivation, develops habits for group and team work,
improves students' attitude to mathematics and its study. The use of strategic mathematical
games creates an opportunity to develop students' argumentation and logical skills during the
analysis of the game strategy and search for a winning strategy. The skillful use of appropriate
didactic games leads to the successful realization of the ideas for inclusive education.

Our pedagogical experience shows that students like learning through games and are
motivated to participate actively in classes in which game elements are integrated.

It is also noticed that in the lessons with games the speech-communicative skills of the
students are developed, their skills to argue, skills of attention, concentration, independent
thinking, curiosity are built, imagination and logical thinking are developed, students' self-
confidence increases and skills for group and team work are formed.

And as we well know, some of these skills are key competencies that are aimed to be
develop in education. Skillful organization and performance of effective game activities leads to
increased interest and motivation of students, and is one of the most successful ways to achieve
the goals of learning not only in mathematics.

Key words: games, didactic games, business games, learning, competence approach,
learning mathematics, educational process.

Formulation of the problem. The century we live in is a century of constant large-scale
changes, transformations and continuous development of the information society. The
transformations in the society seriously affect the educational system as well. Now the problem is not
just to achieve learning of the student, but to build a person with a whole system of knowledge and
skills that determines his individual perception of the world, readiness for creative transformation of
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reality based on personal values and inner statements. The emphasis of the training is directed from
the informing to the stimulating and motivating function of the educational activity, to the diagnosis
and forecasting of the tendencies of the personal development of the learner. Therefore, personalities
must be formed in school, with their uniqueness, individuality, spirituality, independence and
creativity. Building such personalities is one of the main tasks of school education. To do this, one
must have a wide range of competencies in order to be able to adapt quickly to the changing realities.
21st century students need to be taught how to be flexible, proactive, how to be leaders when needed,
and to be able to create something new and useful. The realization of such educational purposes
requires the use of such forms of learning to ensure the acquisition and interpretation of educational
content, to stimulate mental activity of students, to provide motivation in them and desire to learn. By
teaching mathematics, a large part of the educational purposes of modern society can be achieved.

The change of focus from teaching to active learning changes the role of the teacher as
well. From an instructor who just gives knowledge and information the teacher becomes into a
mediator of the information flow in the conditions of the changed interactions in the classroom,
into a facilitator who organizes activities that will allow the acquired knowledge to be put into
practice more concretely. One of the means to achieve the pedagogical purposes of learning is
mastering the game.

Analysis of current research. There are many interpretations of the term «game» in the
pedagogical literature.

According to V. S. Zaitsev, «The game is a type of activity in situations, aimed at
recreating and mastering a social experience, which forms and improves the self-management of
behavior» [7, p. 156].

I. Ivanov defines the game as a «kind of simulation that allows the application of the
acquired knowledge and skills. It requires the active participation of students» [4].

Even Confucius had said, «I hear and I forget. I see and I remember. I do and I
understand», and later the French pedagogue Célestin Freinet added «in order to learn
something, it must be experienced". The purpose of the game is to form skills and habits for real
action. According to I. Ivanov «the effectiveness of the game is 4-5 times higher than traditional
teaching methods» [4].

Games «are a great way for students to express in a small group their own attitude to a
problem for learning purposes ... the method is suitable for developing skills for adequate
response in a given situation» [1, p. 63].

The scientific literature talks about role-playing, didactic and business games.

Role-playing games stimulate independence, critical thinking, emotional and cognitive
development of the personality. They can be used in teaching, consolidating and systematizing
the learning content, as it is presented within a sequence of situations, rules and images. In this
way, the learning process takes place in conditions of high motivation for action, combined with
elements of entertainment in students. The main components of these games are: game role,
game plot, game content, game action and game rules [2, pp. 43-47].

A. Epitropova offers five stages in the development of the role play: setting the parameters,
determining the main structural elements of the role play, making a complete prototype (model)
of the role play, approbation in a group, use of the role play in training [3, p. 32] For the learning
process the last stage is important.

Didactic games differ significantly from games in general. In essence, these are games in
which the developmental and cognitive value is in synchronous with the high degree of
independence, self-organization and self-management of students in their own activities. The term
«didactic game» emphasizes its pedagogical orientation. The game is not the purpose of the lesson,
but it’s a means of teaching and education, a means of intensifying the student's learning activities.

What is the specificity of the didactic game?

According to V. G. Kovalenko, «the didactic game has a stable structure that distinguishes
it from all other activities» [5, p. 12].
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The main structural components in the didactic game are: game design, game actions,
game rules, cognitive content or didactic tasks, game tools (equipment), the result of the game.

Unlike the game in general, the didactic game has an essential feature — the presence of
clearly defined learning objectives and the corresponding pedagogical results.

When using a game in mathematics education, it should be organized so that we adhere to the
following positions. For this purpose, we have used modifications of V.G. Kovalenko [5, p. 20]:

1. The rules of the game should be simple. Otherwise, the game does not arise interest.

2. The game must provide «food» for mental activity. Otherwise, the game does not arise
interest.

3. Each student must be an active participant in the game.

4. If there are several games in the lesson, they should alternate according to the degree of
difficulty, etc.

Our practice shows that didactic games contribute also to the development of students'
communication and social skills.

Randall, Maurice, Wetzel, and Whitehill stated that «the use of didactic games in
mathematics education can help motivation and presence of students during lessons» [6]. The
active participation of students during the games determines the need for better understanding
and memorization of the taught mathematical knowledge.

The value of didactic games is in the fact that students independently acquire new knowledge
to a large extent and actively help each other. With this active help, they establish contact with each
other and can give an assessment and self-assessment of the work they have done.

Another positive thing in using didactic games in the classroom is that children who
usually find it difficult to communicate with others, who find it difficult to cope in traditional
situations, can be included in the game. Performing such lessons leads to develop skills for
purposeful attention, concentration, independent thinking, curiosity, develops imagination,
increases students' self-confidence, their motivation, develops habits for group and team work,
improves students' attitude to mathematics and its study. The use of strategic mathematical
games creates an opportunity to develop students' argumentation and logical skills during the
analysis of the game strategy and search for a winning strategy. The skillful use of appropriate
didactic games leads to the successful realization of the ideas for inclusive education.

Another kind of game is the business game which is a model of real decision-making
processes in a real situation, with a real structure.

According to VG Kovalenko, the business game allows to create «a situation in which the
learner must find the right lines of behavior, the optimal solution to the problem posed or arisen,
etc.» [5, p. 12].

The aim of business games in education is to make students to study, master and test
certain models and solutions and relevant actions to them, which simulate situations with the
choice of their optimal option. The use of business games in the educational process is an
effective means of increasing the preparation of students in a given field. They offer a rich
opportunity for active research of serious intellectual and social problems. They contribute to the
development of creative thinking in solving real problems, i. e. problems related to the
preparation for the professional activity of the person. In the course of the game, each participant
makes the most of all his knowledge, skills, experience, imagination, as a result of which the
skills to think systematically, productively, creatively are built. All this leads to a higher and
more lasting perception of the learning content.

The games can also be used to discover new knowledge, to develop skills, to consolidate
knowledge. It is appropriate to use them as a form of summary or revision before a test or class work.

The purpose of the article. In this part of the article we suggest some ideas from our
practice for using games in the learning process in mathematics in the secondary school.

Presenting main material. The game is one of the most attractive forms of activity for
children, for example the use of a «magic» square. This is a square table constructed so that the
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sum of the numbers (expressions) in rows, columns and diagonals is the same (depending on the
material studied by the children).

Example 1. Place the natural numbers from 1 to 9 inclusive in the squares of the figure, so that
the sum of every three numbers in horizontal and vertical order, and on the diagonals is the same.

Fig. 1.

Divided into groups, students must create a magic square or find the rule by which it is
created. Thus, by contacting the group, they can solve the task set by the teacher. The dialogue
that takes place between them allows students to master the material studied and consolidate
their knowledge.

An analogue of the «magic square» is the puzzle, which is also often used in math classes.

Example 2. Place the numbers from 1 to 9 in the circles of the figure, so that the sum of
the three numbers located on each straight line is 15. Which number should be placed in the

middle circle? O

O

Example 3. Arrange the numbers 1 to 9 in the circles of the figure, so that the sum of the
numbers on each side is 17.

Fig. 2.

() ()
—/ —/
Fig. 3.

Another type of puzzle is presented in example 4.
Example 4: Recover the missing numbers in the multiplication.
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Fig. 4.

Solving such logical problems, in the form of a game, contributes to create interest in
students and develops their logical reasoning and critical thinking. (Koleva, 2021)

Games can be successfully used as a means to create a problematic situation when learning
a new mathematical content.

Example 5: When studying a triangle with the students from 5-th grade, the following
game can be performed:

All students from the first desks are ask to construct a triangle of three sides, namely AB =
7 cm, AC = 2 cm and BC = 3 cm. The students from the second desks are ask to construct a
triangle with sides AB = 4 cm, BC = 3 cm and AC = 7 cm. And students on the third desks —
with sides AB =3 cm, BC =2 cm and AC = 8 cm, etc.

In the process of performing the given tasks and the communication between students, they
are convinced that such triangles don’t exist.

In addition, students grouped in the same way may be asked to construct triangles with
certain angles:

al 4A = 37°, 4B = 28°, £C = 90°

b/ 44 = 72°, 4B = 50°, 4C = 110°

c/ 44 = 23° 4B = 50°,4C = 38°

Again, by working together and communicating with each other, the students find out that
the given angles do not fulfill the condition of the sum of the interior angles in the triangle. A
problematic situation has been created. After reflection, students raise the hypothesis: a triangle
can be constructed only if the sum of its interior angles is equal to 180°.

Example 6: In a similar way, a game can be organized when studying the theorem for the
midsegment of a triangle.

The students of the first, second and third desks are given the task: "Construct a triangle
and one of its midsegments. Compare this segment with the opposite side of the triangle. The
other students (standing on the desks of the fourth and fifth rows) are given the task to measure
the angles a and «a, of the triangles given on the figure, for e.g. Fig 5 and compare them.

Thus, performing an independent work in groups and communicating with each other,
students come to the conclusion that the midsegment of a triangle is equal to the half of its
opposite side and from of the equality @ = a; they have verified in it is concluded that the
midsegment is parallel to its opposite side.

The dialogue between the students, when they are solving the problem, gives them the
opportunity to think, to listen reflexively, to analyze their own thoughts and to observe
themselves. These activities of the students contribute to the realization of dialogical reflection.

Example 7: «Mathematical dominoes» — for this game an even number of cards,
containing formulas, expressions, graphs, drawings, concepts, statements, etc. have to be
prepared. The purpose of the game is to connect the cards in their logical sequence. It can be
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played in pairs /in threes/ or individually. The team or the student who manages to arrange all the
dominoes correctly wins.

Fig. 6.

The game «Mathematical Domino» is suitable for use as a form of summarizing, revision
and consolidating knowledge before a test or a class work. It can be also realized as a
competitive game between several teams in the class, which is a great way to motivate students
for learning activities and thus achieve many learning goals.

When using a didactic game, it is very important to ensure that students are not losing
interest in the game.

The game in the university education. Games and especially business games can be widely
used in teaching university students in methodology of teaching mathematics to prepare them for
their pedagogical practice in school.

Example. Students are given the task to recreate a real situation in a math class — such as
introducing a new mathematical concept, or teaching a new theorem, or solving a geometric
problem and etc. The aim is each student to be involved in the role of a teacher and to teach the
relevant knowledge to the other students. He must choose the right approach for the introduction
of the certain knowledge, having in mind the studied theoretical formulations; to apply the
teaching methodology from the lectures in practice; to select appropriate questions, explanations,
comments; to prepare appropriate didactic materials and to perform the prepared situation in
front of his colleagues from the group.

The rest of the students may take the role of learners during the presentation of the given
situation.

An important point in the use of games in learning is to perform a reflective activity, which
can be achieved by asking «strategic» reflective questions about the cognitive and affective
moments in the game.

Such questions may be: What approaches did you use in the game process? Which moment
of the realization turned out to be the most difficult for you? What did you learn? Did you learn
something new? etc.

Therefore, after completing the task it is advisable to conduct an analysis of the situation in
which all students express their own views on how the task is implemented, give ideas for other
ways of conducting the situation, discuss the gaps and mistakes of the “teacher” from the point
of view of the studied teaching methodology in mathematics.

Using such a business game, also called simulation, helps students to apply the
methodological and pedagogical theory they have studied in a real situation, develops their
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analytical skills, their critical thinking, self-awareness and self-organization. In this way the
social and communicative skills of the students are enriched.

Such training activities in the form of business games help students feel much more
prepared and confident in their activities in the pedagogical practice at school.

Conclusions and prospects of further scientific investigations. As a conclusion, we will
note that the use of games in the learning process, not only at school but in the university as well,
should not be the purpose of the lesson, but a means to achieve the learning aims. The game
should not be seen as fun, but as a creative activity related to mastering and consolidating certain
mathematical knowledge.

Our pedagogical experience shows that students like learning through games and are
motivated to participate actively in classes in which game elements are integrated.

It is also noticed that in the lessons with games the speech-communicative skills of the
students are developed, their skills to argue, skills of attention, concentration, independent
thinking, curiosity are built, imagination and logical thinking are developed, students' self-
confidence increases and skills for group and team work are formed.

And as we well know, some of these skills are key competencies that are aimed to be
develop in education. Skillful organization and performance of effective game activities leads to
increased interest and motivation of students, and is one of the most successful ways to achieve
the goals of learning not only in mathematics.
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Bboiikina /I. B. I'pa y HaBYaHHi MaTeMaTHKH.

Anomauygia. [Ipobrema momusayii cmyoenmie € ax3ciugor y Cy4acHOMY OC8ImMHbOMY NPOYECI.
Buumeni nosunni wyxamu Hoei, cyuacHi ma eghekmueni memoou, nputiomu ma nioxoou 8 HA6UAaHHI
01 aKmueizayii MUcCienHs yyHie. Y cmammi 3anponoHosano OesKi ioei 8UKOPUCMAHHSA [20p Ha
VPOKAX MAMeMamuKu siK 3aco0y MOmMueayii Hag4anbHOi OISIbHOCMI YUHIB.

3mina ¢okycy 3 HaguanHs HA AKMUBHE HABYAHHA MAKONC 3MIHIOE pOab yuumens. 3
IHCmpyKkmopa, AKull npocmo 0a€ 3HAHHA ma IHgopmayilo, eyumenb NepemeoprEMbCs Ha
nocepeOHUKa iHpopmayitiHo2o NOMOKY 8 YM0O8AX 3MIHU 83aEmMO0il 6 K1aci, Ha ¢hacurimamopa,
SAKUL 0P2aHi308y€ JISIbHICMb, KA 003604UMb OLIbUW KOHKPEMHO 3acmocysamu Habymi 3HAHHL.
Oonum i3 3ac00i6 0ocsacHeH s nedazo2iuHoi Memu HABYAHHSL € 08OLO0IHHS 2POI0.

Linnicmo  OuoakmuyHux i2op noseac 8 Momy, WO YUHI 3HAYHOW MIPOIO CAMOCHIUHO
3000y6ar0mb HOBI 3HAHHSA | AKMUBHO 0ONOMA2ardmMb 00UH 0OHOMY. Tlpu yiti akmueHili 00noMo3i 60HU
BCMAHOBTIOIOMb KOHMAKM 0OUH 3 OOHUM | MOJICYMb OGMU OYIHKY Mad CaMOOYIHKY 6UKOHAHOI pOOOMU.

To3umusHum MoMeHmMOM BUKOPUCIAHHA OUOAKMUYHUX (20D HA 3AHAMMAX € me, Wo 00
2pu MOJCHA 3anyyumu Oimel, AKUM 3A36UYAll BANHCKO CRIIKY8AMUCA 3 OMOUVIOUUMU, AKUM
8AJCKO 8NOpAMUCS 8 Mpaouyitinux cumyayisax. IIposedenus maxkux ypoKie cnpuse (hopmyeanHio
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HABUYOK YINeCnpaMOBAHOI Y8auU, 30CepedHceHoCmi, camoCmiUHOCMi MUCIeHHs, OONUMAUBOCHI,
PO36UBAE VABY, NIOBUUYE BNEBHEHICMb YUHIB V cOo0I, Ix Momusayito, popmye 36uuKu 00 epynosoi
ma KOMAHOHOI pobomu, NOKpawjye CmaeieHHst YYHI@ 00 MamemMamuxu ma ii GUBYEHHS.
Bukopucmanns cmpame2iunux mamemamuyHux i20p Cmeopioe MONCIUBICIb PO3BUSAMU 8 VUHIB
apeymenmayilo ma Ja02iYHI HABUYKU NIO YAC AHANI3Y cmpameeii epu ma NOWYKY GUSPauHoi
cmpameeii. Bmine suxopucmanus 6i0n08iOHUX OUOAKMUYHUX (20p NpU3600ums 00 YCHIWHOL
peanizayii ioeu IHKII03UBHO20 HABYAHHSL.

Haw neoacociunuii 0oceio noxasye, wo cmyoenmu n00aamMb HABYAMUCS uYepe3 epy i
MOMUBOBAHT 00 AKMUBHOT YYACMI 8 3AHAMMSX, 8 AKI BKNIOUEHI eNeMeHmu epu.

Taxoowc nomiuero, wjo Ha YpoKax 3 i2pamu po36UBAIOMbCsL MOBLEHHEBO-KOMYHIKAMUBHI GMIHHS
VUHIB, IX YMIHHA apSYMEeHmy8amu, HABUYKU Y8acU, 30CepeO0dCeHOCmi, CAMOCMIUHOCMI MUCIEHHS,
PO3BUBAIOMBCST OONUMIUBICINb, PO3BUBAEMbCS YA8A MA NO2IYHE MUCIEHHS, CAMOCMILHICMb VYHIE,
RIOBUWLYEMBCS BNEGHEHICMb | HOPMYIOMbCSL HABUUKU 2PYNOBOT Ma KOMAHOHOI pobomu.

I, ax mu O0obpe 3Haemo, 0esaKi 3 yux YMiHb € KIHOYOBUMU KOMNEMEHYIAMU, AKI Maomo
Ppo38usamMuUCcs 8 ocsimi. Ymina opeanizayiss ma GUKOHAHHA eheKMUBHUX i2posuX Oiti NpuU3e00Umb
00 niOBUWEeHHS IHmepecy ma MOMUBayii Yurie, € OOHUM i3 HAUYCRIWHIWUX WIAXI8 OOCACHEHHS
yineu HAGUAHHA He Tuule 3 MamemamuKu.

Knrowuosi cnosa: icpu, oudaxmuyni iepu, 0inosi iepu, HAGYAHHS, KOMNEMEeHMHICHUL NiOXiO,
HABYAHHA MAMEMAMUKU, 0C8IMHIL npoyec.
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TESTING AS A METHOD OF MONITORING EDUCATIONAL ACHIEVEMENTS
OF PHYSICS STUDENTS

Today, test technologies can be considered as an effective and standardized mechanism for
diagnosing students' educational achievements, which optimally fits into the organizational
process of educational classes. Tests make it possible to qualitatively measure the level of
students' knowledge at each stage of their learning. At the same time, the necessary accuracy
and objectivity of the inspection is ensured.

The purpose of the article is to investigate the peculiarities of testing as a method of
monitoring the educational achievements of students in physics and to summarize one's own
experience of its use. The hypothesis of our research can be formulated as follows: the correct,
reasonable and effective use of test control of knowledge during physics education enriches the
educational process and prepares students for future life exams

The article shows the essence of test technologies and their use in the educational process,
substantiates the organizational and didactic conditions for their implementation in the study of
physics. A complete system of test tasks in physics has been developed and put into practice,
which contributes to increasing the objectivity of diagnosing the quality of students’ knowledge
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and competencies. We believe that the correct, reasonable and effective use of knowledge test
control during physics education enriches the educational process and prepares students for
future life exams.

We see further research in the implementation of test forms in the current educational
process, in independent work and in a new generation of textbooks and manuals. Such large-
scale use of the wide pedagogical possibilities of test forms allows us to achieve new results in
improving the quality of education. With the transition to distance or blended learning, testing
has become the main form of monitoring students’ knowledge.

Key words: tests, testing, students, physics, educational process, control of educational
achievements.

Formulation of the problem. The modern needs of society require a transition to a new, more
flexible education strategy. In this regard, the question of improving the control of knowledge,
abilities and skills of future specialists at all stages of their training in institutions of higher education
is urgent. Control should be objective and provide full information about the real achievements of
students' educational activities [1] and comprehensive and understandable for students in terms of
content and purpose [2]. As experience shows, most often the assessment and control of students'
educational achievements is carried out through testing. In the practice of modern educational
institutions, tests have become one of the main means of obtaining pedagogical information. In
addition, it should be noted that in modern conditions on the labor market, specialists who have a
high level of qualification in a certain field are competitive. Verification of this level at the first stage
of employment in most cases also takes place as a test. This method increases the objectivity of the
candidate's assessment and allows the principle of equal opportunities to be implemented. Of course,
the effective use of tests is possible only when the tests are used as a supplement to the interview
conducted with a candidate for a certain position.

Analysis of current research. The analysis of the scientific and pedagogical literature
proves that the issue of test control arouses interest and determines the significant interest of
scientists and practitioners. Studies are devoted to the issue of test control in physics in
educational institutions by D. Bodnenka, L. Varchenko, S. Velichka, P. Atamanchuk, V.
Vlasenko, V. Sfimenka, V. Hrytsenko, V. Grishina, O. Ivanytskoho, Zh. Mozolyuk and others.

Analysis of research on this topic shows the importance and necessity of using test control
at various stages, forms and levels of physics education.

In the article by Sadovska T.A. "Testing as a means of monitoring students' knowledge™ [3]
examines the advantages of testing over other methods of monitoring knowledge, such as traditional
control, oral surveys, etc. It is noted that testing allows to assess students' knowledge in a short period
of time, ensures objectivity of results and stimulates independent work of students.

In the article by Shulga V.I. "Testing as a means of monitoring students’ educational
achievements" [4] describes the methodology of building tests, their evaluation and use in the
process of teaching students in physics. In the recommendations regarding the organization of
student testing, which are given in the methodical recommendations of Vakaluk V.M.
"Methodical recommendations on the organization of student testing™ [5], the process of
preparing, conducting and evaluating the test is described in detail.

In the article by Stepanov M.Yu. and Yakovenko V.M. "Testing as a method of controlling
students' knowledge of physics” [6] emphasizes the importance of using testing to control
students’ knowledge of physics, in particular to check their understanding of fundamental
concepts and laws of physics.

The introduction of test control of knowledge has become more relevant with the
emergence of external independent assessment (EXA) in Ukraine. At the same time, there is a
contradiction between the need to achieve guaranteed quality of specialist training, recorded in
objective indicators, and the absence of an effective diagnostic system adequate to modern
requirements for the results of the educational process; between the educational potential of test
control and the ineffectiveness of its use in the educational process.
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The relevance of the research problem and its insufficient development in the scientific and
pedagogical literature determined the choice of the topic of the work.

The purpose of the article: to investigate the peculiarities of testing as a method of
monitoring the educational achievements of students in physics and to summarize one's own
experience of its use.

The hypothesis of our research can be formulated as follows: the correct, reasonable and
effective use of test control of knowledge during physics education enriches the educational
process and prepares students for future life exams.

Presenting main material. In accordance with the increase in the level of university
education, there is an important need to develop effective methods of monitoring students'
educational achievements. One of the most common methods of monitoring educational
achievements is testing. Testing is considered one of the most effective ways to assess students'
knowledge of various subjects, particularly physics.

The main purpose of testing is to assess students' knowledge of physics, as well as to help
the teacher identify students' shortcomings and mistakes. Testing allows teachers to assess
students' mastery of certain topics and skills. In addition, testing can help students navigate how
well they have mastered the material and what specific topics they need to study more.

Testing can be done in various forms, such as test tasks, written tests, open questions and
others. Universities usually use test papers that contain questions on different physics topics.
These tasks contain different types of questions such as multiple choice, fill in the blanks,
sequencing and others.

The advantages of testing are that it allows you to assess the knowledge of many students
at the same time, and also ensures the accuracy of knowledge assessment. Testing is also an
objective method, since the assessment depends on the correspondence of the answer to the
correct answer, and not on the personal opinion of the teacher or the influence of the student.

In addition, testing allows the teacher to identify the shortcomings and mistakes of
students. If students massively answer a specific question incorrectly, it gives the teacher an
opportunity to understand that the topic needs additional explanations and clarifications. Also,
the use of tests allows you to make an assessment regardless of what external factors may affect
the student's ability to study, such as illnesses or personal problems.

The disadvantages of testing are that they can be provided only with the knowledge that
could be applied in the testing questions. For example, the test may not reflect practical
knowledge that may be important to researchers, engineers, and other physics professionals. In
addition, testing may not cover all aspects of knowledge required of students.

So, testing is an effective method of monitoring students' educational achievements in
physics. It allows teachers to assess the level of knowledge of students, identify shortcomings
and mistakes of students and make an objective assessment regardless of external factors. In
addition, the use of testing can help students navigate which specific topics they need to study
more. However, the disadvantages of testing are that they may be limited only to those
knowledge that could be reflected in the test, and may not take into account practical knowledge
and may not sufficiently cover all aspects of knowledge required of students.

Therefore, to obtain a more complete map of the educational achievements of students in
physics, teachers can use not only testing, but also other methods, such as practical tasks,
laboratory work, experiments, discussions, etc. Combining different assessment methods can
provide a more accurate and complete picture of students' knowledge and skills.

The educational process should be aimed at achieving the maximum quality of education
and development of students. Testing can be an important element of monitoring the educational
achievements of students in physics, but it should not be the only method of monitoring and
evaluating knowledge. Using a variety of assessment methods, as well as giving students the
opportunity to self-assess and dialogue with the teacher, can be useful to ensure the maximum
effectiveness of learning and development of students in physics.
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In addition, it is important to consider that testing should not be an end in itself but should
only serve as a tool for evaluating the educational achievements of students. Teachers should set
before themselves a specific goal that they want to achieve with the help of testing, as well as
clearly formulate assessment criteria that will reflect the real knowledge and skills of students.

In addition, it is important that the test is properly prepared and organized. Teachers must
be sure that the tests meet the requirements of the curriculum and reflect the required level of
knowledge and skills. It is also important that the testing is fair and objective. VVarious measures
can be used for this, such as controlling the time of the test, using different versions of the tests
for different groups of students, as well as using a system of checking results with the help of
two teachers.

Therefore, testing can be a useful method of monitoring student achievement in physics if
it is used in conjunction with other assessment methods and considers all aspects of the
knowledge and skills required of students. Teachers must properly prepare tests, organize their
conduct and ensure fair and objective assessment of results. Only then can testing serve as a tool
to ensure the maximum quality of learning and development of physics students.

In the process of learning, the teacher carries out purposeful management of students'
cognitive activity. One of the important links of this process is the diagnosis of the quality of
education, which acts as a check of student achievements at all its stages. The use of test
technologies can be considered as an effective and standardized diagnostic mechanism that
optimally fits into the organizational process of educational classes. Tests make it possible to
qualitatively measure the level of knowledge of students at each stage of learning. At the same
time, the necessary accuracy and objectivity of the inspection is ensured. Tests as a measurement
tool are used in most countries of the world. Testology as a theory and practice of testing has
existed for more than 120 years. During this time, sufficient experience in the use of tests has
been accumulated [7].

As you know, a test (from the English test-test) is a standardized task, based on the results
of which a conclusion is drawn about the knowledge, skills and abilities of the person being
tested. The test task acts as a unit of the test, its constituent element. The content of the test
consists of instructions and several (or many) tasks.

Before creating or applying tests in practice, it is necessary to decide what level of
knowledge acquisition we will check.

The first level is recognition, distinction. Students must re-identify the perceived object,
highlight it and name it. The basics of task performance — perception, memory. The type of test
used is for recognition.

The second level is reproduction. It is necessary to reproduce previously learned
information (definitions, formulas, description of the device, the procedure for performing
practical actions), to solve a typical problem according to the previously presented plan. The
type of test used is reproductive.

The third level is the solution of atypical problems, the solution of which must be found by
oneself. Its basis is mental, productive activity.

The first and second levels are executive, they are based on reproductive activity and are
carried out according to specific prescriptions. The third level is related to mental and creative
activity.

During the educational process, testing performs the following functions:

1. The controlling function consists in identifying the state of knowledge and skills of
students, the level of their mental development, in studying the degree of assimilation of
techniques of cognitive activity, skills of rational educational activity.

2. The educational function of control consists in improving knowledge and skills, their
systematization. In the process of checking, students repeat and consolidate the studied material.
They not only reproduce the previously learned, but also apply knowledge and skills in a new
situation.

15



AKmyaavHi numaHHsA npupooHuU4o-mamemamu4Hoi oceimu. 2023. Bunyck 1(21)

3. The diagnostic function consists in obtaining information about errors, shortcomings
and gaps in the knowledge and skills of students, as well as the reasons that give rise to them;
students' difficulties in mastering the educational material, about the number and nature of errors.

4. The developmental function of control consists in stimulating the cognitive activity of
students, the development of their creative abilities.

5. The indicative function consists in obtaining information on how well the individual
student and the group have mastered and studied the educational material. Control helps students
get to know themselves better, evaluate their knowledge and capabilities.

6. The educational function of control is to educate students in a responsible attitude to
learning, discipline, accuracy, and honesty.

In the educational process, the functions themselves are manifested to varying degrees
and in various combinations. Implementation of selected functions in practice makes control
more effective, and the process itself becomes more effective.

Tests, compared to other methods of pedagogical assessment, have many advantages,
including:

— the ability to check the results of educational achievements from many topics and sections
of the program;

— objectively assess the level of assimilation of educational material;

— create equal testing conditions for all test participants;

— standardize and automate the procedure for checking results;

— cover many students with testing.

Certain principles must be followed when developing tests:

— Significance — inclusion in the test of only those elements that can be attributed to the most
important, key in the general system of knowledge being tested.

— Interrelationship of content and form — a real pedagogical test can be characterized as the
result of the interaction of the content of the task with the most appropriate form.
Therefore, there are different types of tests.

— Scientific reliability — each task of the test is based, as a rule, on a fact, theorem, norm, law
or on a method tested in practice.

— Completeness and enough tasks — the number of tasks in a traditional test is usually at least
thirty. Correspondence of the content of the test to the level of the modern state of science.
Complexity and balance of the content of the test (the final test is not based on the content
of one topic).

— Systematic content — formulation of the content of test tasks that meets the requirements of
the system.

— Variability of content — many variants of tasks of the same test, which are approximately
equal in complexity, have similar indicators of variation in test scores.

— Increasing complexity — each element of the content of education in the process of learning
and control has some degree of complexity averaged for students.

The following didactic requirements are put forward for test control:

— tests must be valid, i.e. measure exactly the indicator of knowledge or skills that is needed;

— unambiguous, that is, everyone who reads them must understand the condition in the same
way;

— simple, that is, each task should contain one question;

— authentic, i.e. to correspond to scientific ideas from the curriculum and contain only the
terms and expressions studied in the program;

— be performed based on the studied material.

The structural component of the pedagogical test is: a test task — a task in a test form,
intended for execution, to which, in addition to the content, the requirements of the test form are
presented and a standard — a sample of complete and correct execution of an action, which serves
to compare the achieved level with the planned one.
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Depending on which feature is the basis of the test classification, test tasks can be
distinguished:

1. By goals: with learning and controlling elements.

2. According to the nature of the necessary actions: the task of reproducing knowledge,
analyzing the signs of concepts, performing certain actions (calculation, comparison, logical
conclusion, etc.).

3. According to the nature of the answers: open or closed.

4. According to the place engaged in the educational process — initial level of training,
current or final control.

5. By level of learning: tests of the 1st level for recognition, recognition and
discrimination; level Il tests — reproducing information about the object from memory; Ill-rd
level, requiring solving typical tasks; level 1V — creative application of acquired knowledge.

6. By type: verbal, numerical, symbolic, visually spatial (diagrams, tables, graphs,
drawings, etc.).

7. According to the structure of the answer: with the answer "yes"/"no", at the end of the
opinion, with the choice of the correct answer, for comparison or juxtaposition, for the
explanation of concepts, for the quantitative ratio of facts and others.

8. By means: blank, objective (constructive), with the use of technical means, practical
(in the form of laboratory work).

9. According to the level of standardization of control: standardized or non-standardized.

10. According to the principle of selecting the content of the test for a specific group of
students: adaptive or non-adaptive.

11. According to the design of the control program: independent of each other or tests
with gradual complication.

12. According to the nature of control: individual or mass (frontal).

13. According to the functions of verification: ascertaining, diagnosing and prognostic.

Depending on the purpose and task of testing, different types of tests can be used, such as
written tests, oral tests, tests with open questions, multiple-choice tests, and others. Each of these
types has its advantages and disadvantages, so it is important to choose the type of test that best
suits the purpose and tasks of the control.

One of the most common types of tests are multiple choice tests. These tests have several
advantages, including speed and ease of testing, the ability to create more complex tasks using
knowledge from different areas of physics, and the ability to ensure standardization of assessment
between different students. However, they also have certain disadvantages, such as the possibility of
taking the test randomly without subject knowledge, the possibility of answering questions using the
method of eliminating multiple choice answers, and the limitation that they may not allow students to
demonstrate their skills and understanding of more complex questions.

All these aspects must be considered when preparing tests. It is also important to use tests
not only to control the educational achievements of students, but also for their development.
With the right approach, tests can serve as a means of teaching and motivating students to
develop their knowledge and skills in physics.

Recommendations on the form of submission of text or graphic test tasks [8]:

— test tasks of the same form are accompanied by one instruction for their execution (when the
form is changed, the instruction changes);

— the text of the instructions should differ from the main text (font, color) and be separated
from the test tasks with a colon;

— tasks are numbered with Arabic numerals, the numbering of tasks of different forms is continuous;

— the interrogative part of the task is formulated in an affirmative form concisely, clearly,
without double interpretation and is highlighted in capital letters or in a certain color;

— the question part of test tasks and possible answers are not separated by any sign;

— answer elements of part of the test task have separate indexing;

— the answers are placed symmetrically under the question part or next to it;
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— If the answer involves a certain calculation procedure, then the latter should be simple,
without the need to use complex technical means.
— the form of submission of test tasks does not change within the block of tasks intended for testing.

The simplest test tasks of a closed form according to the principle of constructing an
answer are alternative test tasks [9].

Alternative test tasks provide for the presence of two answer options, in particular "yes —
no", "correct — incorrect”. They are used to pre-check the correctness of the choice or decide
based on the content of the task without revealing its essence.

Example. Choose the number of the correct answer.

Avogadro's number determines the number of molecules in 1 kg of substance?

1. Yes.

2. No.

If it is necessary to check the ability to correctly reproduce the acquired knowledge, it is
advisable to use test tasks with multiple choices, in which from three to five possible answer options
are provided. Only one of the proposed options is correct. When composing such test tasks, the
difficulty lies in the selection of answer options, which should be quite similar to the correct ones.

Such test tasks are used, as a rule, in the form of an imaginary model of actions, an
imaginary simulator, etc. The person being tested must insert the serial numbers of the
components of actions placed in a free order.

Closed-form test tasks offer to choose one correct answer from several proposed ones.

In such test tasks, the answers must be placed in a certain order. In addition, it is desirable
to use as few of their varieties as possible when creating test tasks.

Example. Choose the number of the correct answer.

A body was thrown horizontally from a tower with a height of h = 300 m with an initial
speed of 20 m/s. At what height above the Earth's surface will the body be after 2 seconds of
flight? Neglect air resistance [10]

1. 150 m;

2. 260 m;

3.205.6 m;

4.280.4 m;

5.240.4 m.

Open-ended test tasks involve free answers from those being tested. They do not contain
suggested answer options and are used to reveal knowledge of terms, meanings, and concepts
presented in the educational material. By content, this is a statement with an unknown variable.

Example. For the first half of the journey, the car moved at a speed of 90 km/h, the second
— at a speed of 20 m/s. Find the average road speed of the car over the entire journey.

To create tests, you need to choose an environment. It can be: blank testing, which is
completed on paper; ready-made software environment; The Internet is an environment.

Each of these environments has its advantages and disadvantages, but it is necessary to use
them appropriately for certain types of knowledge control.

Form manipulation (closed or open) is a necessary but not sufficient condition for creating
full-fledged tests.

The content of one block of tests can include both tasks of one form (monoform tasks) and
tasks that include tests of different forms (polyform).

The peculiarity of monoform tests is that one type of instruction is sufficient for their
execution. This makes the task clearer, helping to reduce the time it takes to complete it.
However, this type of task is quite monotonous and it is not recommended to use it often in this
form. It is advisable to use tests of this type to consolidate knowledge, as well as to check the
quality of learning the material.

The use of polyform tests significantly increases their variety and allows for a more
objective assessment of knowledge. Tasks of this type allow you to use them to check the quality
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of assimilation of the material of large sections, topics, blocks, which are of great importance for
the acquisition of stable knowledge.

When creating polyform test tasks, it is recommended to start with the simplest forms
containing the least number of essential operations, such as a recognition test task, and include
the most complex tasks towards the middle or end of the test. Each type of such a test must be
accompanied by appropriate instructions for its execution.

It is also important to consider that testing should be only one of the means of monitoring
educational achievements, and not the only one. Along with tests, other control methods can be
used, such as writing homework, laboratory work, projects, etc.

It is also important to pay attention to the use of tests as a means of student development.
Instead of just testing knowledge, you can create tasks that allow students to demonstrate their skills
and understanding of physics, as well as develop their critical thinking and analytical skills.

In our practice of teaching students, especially recently, we use test technologies at various
stages of the educational process. So, for example, at the beginning of a practical lesson, students
are offered a test check of the theoretical material, which significantly saves time and allows you
to get information about preparation for the lesson in a short time. To conduct summaries on a
certain topic, students are offered tests that cover both theoretical material and testing practical
skills in solving problems. One of the forms of admission to laboratory work and their protection
is testing. It is also one of the types of examination control.

Considering the person-oriented approach in education, it is advisable to use test
technologies for organizing independent work. Students are offered, as an independent
homework, to pass tests on the topic by a certain algorithm.

Here is an example of an algorithm for students to create a test task with a choice of answers:

Choose the topic of the test task.

Come up with a question or find an interesting short piece of information and ask a
question about it. Write it down.

Give a series of answers (one is true, the others are plausible but false to choose from).
Encode them, put a serial number or letter next to each — A, B, V.G.

Write down the topic, tests and code of the correct answer, indicate the surname of the
compiler.

Such tasks contribute to the identification and development of individual abilities of
students.

The role of test control has grown significantly in conditions of widespread use of distance
education.

Today, there are many different systems (software products and online services) for
creating tests and conducting testing. In particular, MyTest, INDIGO, Hot Potatoes, MultiTester
System, Knowing, ADSoft Tester, eTest, AnsTester, EasyQuizzy, Google Forms, Microsoft
Forms, Moodle platforms, iSpring Suite, Vseovsita, Na Urok. We have positive experience of
using the mentioned software products and online services in cooperation with learning
management systems Moodle, Microsoft Teams, Google Classroom.

The 21st century puts forward three main requirements for test technology — it is
adaptability, quality and efficiency. The adaptability of technologies implies the priority of the
personality of students and the need to create such technologies that are able to respond to the
individual differences of the subjects, adjusting the level of difficulty of the tasks depending on
the success of the answers to the previous tasks. This requirement is implemented by creating a
large number of tasks of increasing complexity. The quality of the technology is mainly related
to the reliability and validity of the test results. The effectiveness of technologies implies a
reduction in the cost/results ratio.

But, despite the advantages of test control of knowledge, it is necessary to mention its
disadvantages:

— test results can be affected by side circumstances: an incorrect answer can be explained not
only by failure to learn the course, but also by incorrect reading or misunderstanding of the
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task, incorrect crossing out of a letter (with correct understanding) due to fatigue,

nervousness, personal style of presentation of the content of the task;

— tests reveal the result, not the progress of work. Despite the fact that the effectiveness of
knowledge is judged primarily by its results, it is important for the teacher to know how
the student reached this solution. Perhaps he reasoned correctly and wrote the answer
incorrectly, or accidentally answered correctly;

— educational tests simplify the task facing the student, do not always allow to reveal the
ability for independent logical thinking, random choice of answers or exclusion method is
also possible.

Therefore, it should be recognized that tests cannot cover all aspects of students'
performance. Only together with other forms of control can tests be used successfully. The
monitoring system in the learning process ensures regular monitoring of the quality of
knowledge and skill acquisition in the learning process, provides the teacher with objective and
operational information about the level of students' learning of mandatory educational material.
The testing technology should be designed in such a way that it is possible to measure not only
the presence, but also the depth of knowledge acquisition.

Conclusions and prospects of further scientific investigations. Test technologies occupy
a prominent place in the process of diagnosing the quality of education of physics students in
higher education institutions. We have shown the essence of test technologies and their use in the
educational process, substantiated the organizational and didactic conditions for their
implementation in the study of physics. A comprehensive system of test tasks and technologies
has been developed and put into practice, which contributes to increasing the objectivity of
diagnosing the quality of students' knowledge and competencies. In the educational process,
tasks in test form are used in large quantities. They are used not only to control the educational
achievements of students, but also in the current educational process for the effective
organization of independent work. Thus, a new situation has arisen that changes the perception
of the use of test forms. The combination of tasks in a test form with already known new
educational technologies gave birth to another educational technology based on the theory of
pedagogical measurements. This was facilitated by the selection of tasks in the test form as a
separate concept. We see further research in the implementation of test forms in the current
educational process, in independent work and in a new generation of textbooks and manuals.
Such large-scale use of the wide pedagogical possibilities of test forms allows us to achieve new
results in improving the quality of education. With the transition to distance or blended learning,
testing has become the main form of monitoring students' knowledge.

CIIMCOK BUKOPUCTAHMUX JI’KEPEJI /| REFERENCES

1. TIlpuxonsko, B.B., Bixtopos, B.I. (2009). Ilenaroriynuii KOHTpOJb Yy BHIIIH ILIKOJI:
Hauanpuuii nocionuk. Jquinpo: Hamionansauii ripununii yHisepeutet. (Prykhodko, V. V.,
Viktorov, V. G. (2009). Pedagogical control in higher education: Study guide. Dnipro:
National Mining University).

2. bepemyk, M. . (2001). TectoBuii KOHTpOIb Ta pEHTHHIOBa OIlIHKA 3HaHb. XapKiB:
XJIAMI'. (Bereshchuk, M. Ya. (2001). Test control and rating assessment of knowledge.
Kharkiv: KhNAUE.

3. Capogcebka, T. A. (2015). TectyBaHHS sIK 3aci0 KOHTPOJIIO 3HAHb CTyIEHTIB. HaykoBi 3ammcku
Harmionansaoro yniBepcutery "Octposbka akamemis". Cepis "Ilemaroriyna”, 30, 188-190.
(Sadovska, T. A. (2015). Testing as a means of monitoring students' knowledge // Scientific
notes of the National University "Ostroh Academy". "Pedagogical” series, 30, 188-190).

4. IMynera, B. 1. (2016). TectyBanHs sk 3aci0 KOHTPOJIIO HaBYAJIbHUX JIOCSTHEHb CTYIEHTIB.
di3uka Ta actpoHomis B pimHii mkomi, 3, 33-35. (Shulga, V. I. (2016). Testing as a means
of monitoring students' educational achievements. Physics and astronomy in the native
school, 3, 33-35).

20



AKmyasavHi numaHHsA npupooHuU4o-mamemamu4Hoi oceimu. 2023. Bunyck 1(21)

5. Bakamok, B.M. (2017). Meroauuni peKoMeHJAIil MLI0J0 OpraHizamii TecTyBaHH:I
cryaentiB. Ilemarorika i mcuxosoris, 1, 125-131. (Vakalyuk, V. M. (2017). Methodological
recommendations regarding the organization of student testing. Pedagogy and psychology,
1, 125-131).

6. CrenanoBa, M. FO., Skxosenko, B. M. (2018). TecTyBaHHs SIK METOJ KOHTPOJIO 3HAHBb
CcTyaeHTiB 3 (isuku. Momoauii Buenwmii, 9(63), 98-100. (Stepanova, M. Yu.,
Yakovenko, V. M. (2018). Testing as a method of controlling students’ knowledge of
physics. Young scientist, 9(63), 98-100).

7. Ceprienko, B. I1., Kyxap, JI. O. (2011). MeToau4ni pekoMeHaIii 31 CKJIaJaHHSI TECTOBUX
sapmanb. Kwuis: HITY. (Sergienko, V.P., Kukhar, L.O. (2011). Methodological
recommendations for drawing up test tasks. Kyiv: NPU).

8. IBanmunpkuii, O.I. (2005). TeopeTwyHi 1 METOAWYHI OCHOBH MIATOTOBKH MalOyTHHOTO
BUUTENs (i3UKHU 10 BIIPOBAKCHHS IHHOBAI[IWHUX TEXHOJIOT1H HaBYaHHS. (aBTOped. IuC. ...
n-pa nen. Hayk: 13.00.02). Kuis. (Ivanytskyi, O. I. (2005). The theoretical and methodical
bases of preparing a future teacher of Physics for the instituting of innovative technologies
into the process of study in Secondary School. (DSc thesis abstract). Kyiv).

9. Ivashchuk, O. V., Radzikhovska, L. M. (2016). The introduction of the electronic form of
control measures as a means of corruption prevention in higher education. Scientific bulletin
of national mining university, 2(152), 133-139.

10. Benuuxo, C.II., 3amopoxna, O.B. (2012). OcobauBOCTI TECTOBOIO KOHTPOIIO 3 KYpCy
3aranpHOl (Pi3MKH 3 Momyns «MexaHikay y BUIIMX aBlaliiHUX HAaBYAJBHHUX 3aKjIagax Ta
fioro peanizaiis y mporpaMHuX 3aco0ax HaBuaHHA. [lemaroriuHi Hayku: Teopis, icTOpif,
iHHOBaIiiHI TexHoorii, 5(23), 10-18. (Velichko, S. P., Zadorozhna, O. V. (2012). Features
of Test control in the course of General Physics from the module "mechanics™ in higher
aviation educational institutions and its implementation in training software tools.
Pedagogical Sciences: theory, history, innovative technologies, 5(23), 10-18).

11. Bognenko, /JI. M., Bapuenxko, JI. O., XKunsios, O. b. (2012). TecToBuii KOHTpOIb 3HAHb
cTyneHTiB 'y cucteMi Moodle: HaBuanmbHO-MeTONWYHUK TOCIOHMK. KwuiB: yH-T im.
b. I'pinuenka. (Bodnenko, D. M., Varchenko, L. O., Zhylcov, O. B. (2012). Test control of
students' knowledge in the Moodle system: educational and methodological guide. Kyiv:
University named after B. Hrinchenko).

Caaruxosa A. 1., Cantuxkos /1. 1., Kanenuk M. B., llIkypaoaa FO. O. TecryBanus sk
MeTO/ KOHTPOJII0 HABYAJBHUX IOCATHEHb CTYIEHTIB 3 (izuku.

Anomauin. Tecmosi mexnonozii, Ha cbO20OHI, MONCHA PO32NAOAMU K Pe3YAbMAMUBHULL |
CMAHOApMU308aHULL  MeXAHi3M  OIACHOCMUKU —HABUANbHUX OO0CACHEeHb CMYOeHmis, SAKull
ONMUMATLHO BNUCYEMBCS 8 OP2AHI3AYIUHULL NpoYeC HABYANbHUX 3aHamb. Tecmu 003601:a10mb
AKICHO BUMIPIOBAMU DiGeHb 3HAHL CMYOEHMI8 HA KOXCHOMY emani ix 3aceoenus. Ilpu yvomy
3abe3neuyemvbcs He0OXiOHa MOUHICMb | 00 '€EKMUBHICMb NEPesipKU.

Memoto cmammi € oOocnioumu 0cobaU80OCMi MeCMY8aHHA K Memoody KOHMPOJIO
HABUANbHUX OQOCSCHEeHb CMYOeHmI8 3 (DI3uKu ma Y3aeanbHumu GI1ACHUll  00C8i0 11020
sukopucmanns. linomesy Hawioco 0O0CNIONCEHHS MONCHA CHOPMYTI06amMU MaAK. NPAsUNbHE,
00TpyHmosane ma epexmuene UKOPUCMAHHS MECMO8020 KOHMPOJIO 3HAHb NI0 4ac HAB8UAHHS
Qizuku 30azauye ocgimuiil npoyec i 20mye cmyo0eHmis 00 MatuOYMHIX HCUMMEBUX ICNUMIE.

Y cmammi nokaszano cymmuicmv mecmosux mexHono2iuU ma iX BUKOPUCMAHHA 8
0C8IMHbOMY Npoyeci, OOIPYHMOBAHO OpP2aHI3AYIUHO-OUOAKMUYHI YMO8U iX peanizayii npu
sueuenti gizuxu. Po3pobieno i 6nposadsiceno 6 npakmuky YilicHy cucmemy mecmosux 3a60aHb
3 ¢i3uku, wo cnpuse NiOBUUEHHIO 00'€KMUBHOCMI OIACHOCMUKU SIKOCMI 3HAHb 1§
KomMnemenmHocmeu cmyoeumie. Beadxaemo, wo npasuivHe, posymHe ma eghekmugHe
BUKOPUCTNAHHS MECMO8020 KOHMPOIO 3HAHb NI0 4ac HABYAHHA (Qi3uKu 30a2auye HA8UANbHUL
npoyec, 20mye cmyoenmie 00 MatOymHIx HCUMMEBUX iICNUMIS.
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Tooanvwi nowyxku 60a4aemo y 6npo8adNCeHHi Mecmosux mexHoN02il Y NOMOYHUL OCGIMHIll
npoyec, y Camocmiiry pobomy ma 6 HoO80MY NOKOJNIHHI NIOPYYHUKI8 i nocionuxis. Taxe macuimadne
BUKOPUCMAHHSA WUPOKUX NEOA202IYHUX MOACIUBOCIEL MECMOBUX MEXHON02I 0036015€ 00CAeMU
HOBUX pe3yIbmamie y Nio8UeHHi AKoCmi oceimu. 3 nepexooom Ha oucmauyitine abo 3miwiare
HABUAHHS OCHOBHOIO (hOPMOIO KOHMPOTIIO 3HAHb CIYOeHmMi6 CMAL0 Mecny8aHHs.

Knrouoei cnosa: mecmu, mecmysanns, cmyoenmu, Qizuxa, oc8imuiil npoyec, KOHMpoiv
HABYAILHUX OOCACHEND.

YK 378:37
DOI 10.5281/zenodo.8032238
B. M. ba3ypiun
ORCID ID 0000-0002-6614-4889
JlepaBHUI TOPTOBEIHHO-CKOHOMIYHUIN YHIBEPCUTET

PO3POBJIEHHA YYHSIMHA MOJAEJIEN ®I3MYHUX SABUII]
SIK OJIUH 3 HIJISXIB PEAJIIBALI STEAM-IIIJIXOJIY B OCBITI

Bnposaoowcenns nioxooy STEAM y wkineny oceimy € 00HUM 3 WLIAXIE NIOBUUEHHS.
Momusayii yuHie 00 8UBYEHHS NPUPOOHUUO-MANEMAMUYHUX OUCYUNIIIH, 4 MAKOHC OOMPUMAHHS
NPUHYUNIE HAYKOBOCMI, 38 A3KY HABUAHHS 3 JHCUMMAM, OisibHicmio. Y cmammi 00IpyHmMo8aHo
3acmocy8antsa 00H020 i3 winaxie peanizayii nioxody STEAM 0o nasuanws cmyoeuwmis, a came
CMBOPEHHSA KOMN TOMepHUX Mooenell i3uyHuX A8uwy Ha 3aHammsx eypmka «Ingopmamuxay.

Y cmammi obrpynmosyemwscs 6ubip moeu npocpamyeanus CH#, epaxosyouu 6iOHOCH)
npocmomy ma nonyaApHicme yiei mosu npoepamysanns. O6’ekmamu pobomu cmyoeHmis €
KOMN tomepHi MoO0eni maxux @i3udHux seuwy: eiekmponizy, eKcnepumenmy 3 GU3HAYEHHS
Koeghiyienma mepms, MAmMeMamuyHo20 MAssmHUKa, a maKoxc OuHamiyna oioniomexa QyHkyiu
0n1a obyuciennsi ocHoHux izuunux eenuuun. CKIAOHI npoeKkmu OOYiIbHO CMEOpPIO8amu
KIIbKOMA YUHAMU. Y MOU uac ax 0OHi cmyOeHmu po3pooniamumyms OuHAMiuni Oioiiomexu ma
HANA200ACYBAMUMYMY X, [HWI PO3POOIAMUMYMb [HmMepghelc npocpamHozo 3acody. 3aeoaKu
MAKoMy nioxo0y cmae MONCIUBUM CMBOPIOBAMU NPOSPAMHE 3a0e3neyeHnns, sKe 0yoe ancaueum
i sIKe MOdICHA OyOde UKOPUCMOBY8AMU Ol GUDIUEHHS BAXCIUBUX NPAKMUYHUX 3a80aHb. Haoani
NIIAHYEMbCL pO3POOUMU Ma anpooyeamu MemoouKky opeanizayii cnilbHoi pobomu cmyoenmis
HA0 NPoOSpaMHUMU 3AcoOamu ma OUHAMIYHUMU OiOIIomeKamu, AKi 8UKOPUCTNO8YBAMUMYMbCS
OJ151 BUPIWEHHS BAINCTUBUX 3AB80AHD.

Ha ocnosi ananizy pesynrsmamieé Hanucanus i 3axXucmy HayKo80-00CHIOHUX BUXOBAHYIMU
2YPMKA MOJCHA 3pOOUMU MAaKi BUCHOBKU. CMBOPEHHS VUHAMU KOMN IOMepHUx Mmooeneu
@i3uuHUX A6UW CNPUSIE iX 3aHYPEHHIO ) 8I0N0GIOHY npobremamuxy (Qizuxa: 0ocnioicysare
Asuwe, 3aKOH, npoyec; aneedpa: nepemeopenHs opmyl; 2eomempis: O0eKapmosa cucmemd
KOOpOUHAm, MpUSOHOMEeMpPUYHi  (PYHKYIl, CNiBBIOHOWEHHA CMOPIH V  NPAMOKYMHOMY
MPUKYMHUKY), Ol 0OOHO20 YUHs CMEOPEHHS NOBHOPYHKYIOHATLHO2O0 NPOSPAMHO20 3aco0y
yacmo € adickum. Cnpowjents npoepamnozo 3acoby eeoe 00 3MEeHUEeHHs 1020 YIHHOCMI, AKUO
ye HaguanbHa Mooenb izuuHo2o 00Caidy, Mo YUHi NOMpeOyioms NOACHEeHb KepiGHUKA 2YPMmKd
w000 moeo, AKi 0aHi € 6XIOHUMU I SIK NPABUTILHO NePesipumu po3paxyHKu, CmeopeHHs 0)0b-aKoi
KOMN TomepHoi npozpamu, AKA Mamume NpaKxmudny YiHHICMb, 8UMA2AE 6i0 YYHA NO2TUONIEHHS
1l020 3HAaHb y NesHil eany3i (Hanpukiao, 6 kpunmoepa@ii i meopii uucen). Tomy cmeopenms
MAaKux npocpam A€ cobor YiHHICMb 1 018 camoz0 YuHs, y npoyeci po3poOaIeHHA NPUKIAOHUX
npoepam, SKi SUPIUYIOMb BANCIUBL NPAKMUYHI 3A80AHHS, YUHI 00CA2AOMb K 00 EKMUBHUX
pe3yibmamié (CMEOpeHHs Npozpamu, AKa MAE€ NpaKmuyHy KOPUCMb), makK i cyO €KmueHux
(Habysaromov KOMNemMeHmHOCmel, SKi Yy nooaivuomy 0yoyms KOPUCHI;, NO2TUOIIOIOMb 3HAHHS 8
HeBHUX 2aLY35X TH0OCHKOI OISIbHOCMI, PO3BUBAIOMb YMIHHS NIIAHY8AMU C8010 OIIbHICID).

Knrouosi cnosa. STEAM, ocsima, npoepamysanus, npoekm, 2ypmok, Mana akademis HayK.
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ITocTanoBKa nmpo6JjeMu. BuMoru cycniiibcTBa 10 piBHS KOMIIETEHTHOCTEH BHUITYCKHUKIB
3aKJIaIiB 3arajbHOi CepeaHbOI OCBITH IMOCTIHHO 3pOCTarOTh. s TOro, MO0 BIAMOBIIATH ITUM
BUMOTaM, IIKIJIbHA OCBiTa MOTpeOye MOCTIHHOTO PO3BUTKY Ta MOAepHi3alii. Of1HuUM 3 HanpsMiB
MoIepHi3allii OCBiTH € ii nudposizarrisi.

Sk 3a3naqae O. [lInmapuk, mudposizaiisi OCBITH € OJIHI€I0 3 HAWOUIBII BaJAJIUBUX 1 CTINKHX
TEHJICHIII PO3BUTKY CHCTEMHM OCBITH B OUTBIIIOCTI KpaiH cBiTy [9, ¢.33].

[udporizalist ycix CTOPIH IIKUIBHOI OCBITH HEMOXXJIMBAa 0€3 3aCTOCYBAaHHS BIAMOBIIHUX
arapaTHUX Ta MPOTpaMHUX 3ac00iB. BayxuBy posb Bifirpae nmporpaMHe 3a0e3MedeHHs i Jac
BUKJIAJaHHS OUIBIIOCTI MIKIIBHUX mpeameriB. OcobmmBO rocTpo mpobiema nudposizamii
BUKJIQJIaHHS TaKWUX NPEIMETIB, sK aiaredpa, reomerpis, ¢i3uka, XiMmis, MOCTaJla B yMOBax
KapaHTHHY Ta BidHU. Jlns anrebpu Ta reomeTpii mpoOiIeMHO 3amucyBaTH (GOpMYyIH Ta
pO3paxyHKH B CEpPEIOBHUIINI THX MPOTPaMHUX 3ac00iB, SKi BHUKOPHCTOBYIOTHCS i dYac
JTUCTaHIIMHOTO HaBuaHHsA. st (i3uku Ta XiMii mpoOJIeMOI0 CTajl0 BUKOHAHHS BiAMOBITHHIX
JOCTIAIB, SIKI 3aMIHSAJIUCh MOJENSMU — HE 3aBXKIU SIKICHUMHU 1 HE 3aBXIU 3po3yMinumu. s
MOJICIIIOBAHHS  JIOCIHIJIB BUKOPUCTOBYBAJIOCS, B OCHOBHOMY IIpOrpamHe 3a0e3nedeHHs
1HO3eMHUX PO3POOHMKIB, HAMpUKIaA MoAeni (i3MUHUX TOCHiIiB BiJ yHiBepcuTeTy Komopamo
boynnep [13]. Lle mpekpacHi iHTepaKTHUBHI MO, PO3MIIICHI Ha CalTi yHIBepcUTETYy. Alle B
OJIUH MPEKPACHUI MOMEHT JIOCTYII 0 HUX MOXe OyTH 3aKpUTH.

Omxe, icHye mpoOsieMa, IMOB’si3aHa 3 MOJCIIOBAHHAM (Pi3MYHHUX 1 XIMIYHUX JOCTITIB i
Yyac BUBUEHHS yYHSAMHU (I3UKHU Ta XiMii.

3 iHmoro OOKy, B OCBITHIM MpOIleC BXKE MOHAA 8 POKIB BIPOBAKYIOTHCS EIEMEHTH
STEAM-ocBiTH, sika TO€IHYEe B cOOl HAayKy, TE€XHIKY, 1HXXEHEpil0, MaTeMaTHKy, MUCTEUTBO.
Icayrots pizHi popmu STEAM-ocBiTH, Y TOMYy 4HCHi ¥ TypTKOBI 3aHATTS. OOUH 3 TaKUX
MPUKIAJIIB — TYPTKU POOOTOTEXHIKH, MiJl YacC 3aHITh Y AKX Y4YHI CTBOPIOIOTH MpUIaau, poOOTiB
1 IpOrpaMyroTh iX poOoTy.

IHmmit BapiaHT 3acTocyBaHHS OCHOBHUX I11X0/1iB STEAM-0CBITH y HIKITBHOMY OCBITHBOMY
npotlieci — I1e CTBOPEHHsI IPOrpaMHUX 3ac00i1B, K BUKOHYBaTUMYTh BaXJIMBY POJib. YUHI 3Hailomi B
OCHOBHOMY 3 OJIHI€I0 c(eporo JIOJICHKOI IISUTBHOCTI — HaBUaHHAM Yy IIKoJi. Po3pobistoun
BI/IMOBITHUI TIporpaMHUiA 3acid, BOHM MOXKYTh OauuTH MpoOieMy Mij 1HIIUM KYTOM 30py, HIX Iie
Oyzne poOutu nopociuii po3poOHUK. Po3polbiistoun koM 1oTepHI Mojeni (PI3UYHUX JOCTIIB, YUHI
peali3oByBaTUMYTh IX HAa TOMY pIBHI, Ha SIKOMY BOHM MHCIATH CaMi, YHHMKAIOUM 3aiBOro ix
yeknazneHHs. Kpim Toro, mig 4ac po3poOjeHHS Takoi MporpaMu y4yHI MOIVIMOIIOBAaTUMYTh CBOL
3HaHHA 3 (i3UKH, anreOpH 1 reomeTpii. A 11 HaykH 1 € 6a3or0o STEAM-ocBiTu.

OTtxe, 3 01HOTO OOKY ICHYe OO’€KTHBHA MOTpeda y KOMIT IOTEPHUX MOJENIAX (I3MYHUX
JOCHIJIIB JUIsl 3aCTOCYBaHHS Y IIKUIBHIN OCBITI, 3 1HIIOTO — ICHYIOTbh, ajleé HE BUKOPHUCTOBYIOTHCS
y noBHI# Mipi MoxuBocTi STEAM-ocBiTH 1715 pO3B’3yBaHHS BaXJIMBUX IPAKTUYHUX 3aBJaHb.

AHaJi3 aKkTyaabHUX Aocaifkensb. [Ipodiemy BrpoBamkeHHss STEAM-ocBITH B OCBITHIH
MpoIIeC 3aKadiB 3arajlbHOI CepeaHBOT Ta MO3AMIKUIBHOI OCBITH JOCIIHKYBaId HAYKOBIIl SIK B
VYkpaiHi, Tak i 328 KOPJJOHOM.

Tepla, M., Teply, P. & Smejkal, P. ananisyroTs BIUIMB TPHBUMIPHHUX Mojelneil i aHiMarii
Ha MOTHBAIIIIO YYHIB y Mpoiieci HaBuaHHs Ximii [14], a TouHiIe — Ha Taki CKJIaJHUKH MOTHUBAIIII:
iHTepec, HamaraHHs OpaTH aKTUBHY YYacTb Yy HaBYaJbHOMY IIpPOLIECl, KOMIIETEHTHICTb,
PO3YMIHHS KOPUCHOCTI mpenMeTa. Y pe3yiabTaTi JOCHIDKEHHS Bue€HI 3 sCyBald, MIO
3actocyBanHa 3D mopeneit 1 aHiMaIiii MO3UTUBHO BIUIMBAE HA MOTHBAIIIIO yYHIB JIO BUBYCHHS
OPUPOJHUYUX AUCIUILIIH.

Buckley, J., Gumaelius, L., Nyangweso, M. gocnimkyBaJii BIUIMB KpaiHW HaBUYaHHS Ta
CTaTi Ha YysBJCHHS Y4YHIB MO mpodeciio iHKeHepa, a TakoX iHTepec 1o miei mpodecii [12].
Jocnimxenns 3aiicHIOBanocs B TphoxX KpaiHax: Ipmannii, Kenii ta HIBemii.

E.Baran, S.Canbazoglu Bilici, C.Mesutoglu, C.Ocak mocnipkyBajiv BIUTUB MO3AMIKUIBHUX
ocBiTHIX mporpaMm STEM-ocBiTH Ha craBieHHs y4dHIB 10 auciuiuiii STEM 1 mailOyTHBOT
Kap’epu y uiit ramysi [11]. JlocaigHaukamu Oysno po3poOjieHO HaBYalIbHY IMporpamy, sIKy Oyio
peari3oBaHO B JEPKaBHOMY JOCTIAHUIIBKOMY YHiBepcuTeTi. OcCOOIMBOCTI i€l Mporpamu:
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AaBTEHTUYHI aBTOPChKI KOHTEKCTH, NMPOLIECH NMPOEKTYBAaHHS Ta iHTerpaiisi konteHty. Ha ocHoBi
JOCIIJKEHHS 3’5ICOBAaHO, 110 PO3po0JieHa TaHUMHU JOCHITHUKAMK Iporpama CIpusjia po3BUTKY
iHTepecy yuHiB 10 ramy3i STEM i gomomorna iM BCTaHOBUTH 3B’SI30K HABYaHHS Yy MIKOJI 1
HaBKOJIMIIIHIM CEpPEIOBUILEM.

VY nocnimxkenns Yanez, G. A., Thumlert, K., De Castell, S., & Jenson, J. po3kputo BIIHB
nocrintHoro BupoBamkeHHs STEM-ocBitu B ocBiTHI#M nportec mikia [TiBHIYHOT AMEpUKH, SIKAN
BiZIOYBCSI 3aBIISIKA TOMY, 110 OyJIK BiICYTHI MONEpEAHE OOTOBOPEHHS MPOOJIEMH BIIPOBAIKEHHS
STEM-ocBiTH i ekcriepumeHT B 1mkoiax [16]. Sk 3a3snagarors Haykosii, STEM-ocBiTa cTBOproe
HOB1 BITHOCMHHM MDK HaBYaHHSIM 1 HAyKOIO Ta TE€XHIKOIW. BHHHMKarOTh HOBI, HemependadyBaHi
YMOBHU JUIsl BTIJIEHHS HAyKOBMX INPAKTUK 11032 CTaHAAPTH30BAHOI HABYAJIBHOK IPOTPaMOI0
STEM. STEM-ocBita — 11e 30BCiM iHIIAa Opi€HTAIlisl HABYaHHS HAa HaBYaHHSA B raily3i HayKH i
TEXHIKH, sIKa 3MEHIIIYE POJIb (YyHIAMEHTAJIbHUX 3HAHb 1 301UTBIIYE POJIh MPAKTUKH.

Hocmimxennss [.B.AxaMoBHY TPUCBAYEHO PO3KPUTTIO KiIoYoBHUX acnekTiB STEAM-
ocBiTH, oOCHOBHMM eTanaM STEAM-minxoJy, OCHOBHMM KOMIIOHEHTaM (hOpMyBaHHs
cepenosuia STEAM-ocgitu [0].

KO.M.AnekcannpoBa po3kpuBae ocHOBHI nepeBaru STEAM-ocBiTH mepen TpaauiiiHOO
MOJICIUTIO OCBITH [2].

VY crarti B.M.AHIpieBChKOT OMMCAHO OCOOIMBOCTI peaiizallii MIKIPEAMETHOTO MPOEKTY
«CuMeTpish» Al yUHIB MOYATKOBHX KiaciB. Llell mpoeKT opraHiuHO MOe€nHye 3HAHHS 1 BMIHHS
y4HIB 3 MAaTEMaTUKH, IPHPOIO3HABCTBA, TPYAOBOr0 HaByaHHs [ 3].

Y nocmmkennsx O.B.bapuoi i H.P.bamuk po3pobieHo Mojgeni Ta OCHOBHI —eTanu
BrpoBapkeHHs STEAM-0CBITH B IPUPOTHAYO-MATEMATHIHY Ta iH)KCHEPHY OCBITY B YKpaiHi [4].

Hocnimkenns 10.FO.Marpiiiuyk po3kpuBae OCOOJHMBOCTI oOpraHizamii MDKIPEAMETHHUX
npoekTiB yuHiB y nporieci STEAM-ocBitu [6].

OcobmuBocti STEAM-oCBiTH y Tpolieci JMCTaHIIHHOTO HAaBYaHHS OyJO JOCIIKEHO
A.C.Kamiron i C.Kyky6oto [5].

Meta crarti — po3kputu ocobmuBocti STEAM-minxony Ha OpuKIaai po3poOseHHS
KOMIT FOTEpPHUX MoJesiel (G13UUHUX SIBUIL YUYHSAMU T'ypTKa «[HpopmaTkay.

Bukiaag ocHoBHoro wmarepiamy. STEM ocBiTa mnepenbadae IIHMPOKY IHTErpaliro
HaBYAJIbHUX JMCLUMIUIIH HPUPOJHUYO-MATEMATUYHOTO HAaOpsMy Ta IHXeHepilo (To0To
IPOEKTYBAaHHS 1 PO3pOOJIEHHS MEBHUX IPHUCTPOIB, amapaTiB ToOWIO0). 3apyOiKHI JOCHITHUKA
BIJIHOCSITh KOMIT IOT€pHE MOJICIIOBAHHS PI3HUX SIBUIN 3 (I3UKU, XIMii, HABKOJIUIIHHOTO KUTTS
takok 10 STEAM-ocBitu [14]. Came ToMy po3poOJeHHS KOMII'IOTEPHUX Mojenel (pi3udHux
SBMIL, HA Hally AYMKY, € aKTyaJlbHHM HalpsIMOM JisJIbHOCTI y4HIB. Po3poOistoun mopeni
(b13UYHMX SBMIL, YUHI MAaIOTh IPOITH TaKi eTamu:

1) amami3 mpeaMeTHOI ramys3i (IO 1€ 3a JOCIIJI, 10 JOCITIKYEThCS, K TaHi 3MIHIOIOTHCS );

2) moOya0Ba MaTeMaTHYHOTO anapary J0ciiay (OMUC sBHINA 32 JOIOMOTOK (GOopMyI1, BU3HA-
YEHHS CMIBBIAHOIICHb, BU3HAYEHHSI BX1THUX 1 BUXITHUX JIaHUX, IIO0YI0BAa T€OMETPUYHOI CXEMH );

3) cTBOpeHHs ¢GyHKII (a00 KIIaciB 1 METOIB) /Ui BUKOHAHHS IOTPIOHUX OOYHCIICHB;

4) TecTyBaHHS QYHKIH (METOIIB);

5) po3pobnenns iHTepdeiicy mporpaMmHoro 3aco0y;

6) manucauHs QyHKINT (METOA) IS aHIMAITiT;

7) ckIaJaHHS MPOEKTY B OJIHE IIiJIE 1 IOr0 TeCTyBaHHS,

8) BUITpaBJICHHS MOMUJIOK Y MPOTrpaMi i HOBE TECTyBaHHSI.

Crnin 3a3HayMTH, IO MEpHIi ABa €Tanu poOOTH YYHIB HaJ NMPOEKTOM HE IOB’s3aHl 3
IporpaMyBaHHSIM: CIIOYAaTKy BOHM BHUBYAIOTh BIJNOBiAHE (i3UyHE sBHIIE (3aKOH, IPOIIEC),
BUIIUCYIOTh BCl MOTPiOHI (POpPMYIIH, KOHCTAHTH, BIAMIYAIOTh 3aKOHOMIPHOCTI, 3alIUCYIOTh MEXi
JOTTYCTUMHX 3HaY€Hb BEJIMYUH, sIKi BUKOPUCTOBYIOThCS B popmynax. Jpyruii etan nos’si3aHui 3
nepeTBopeHHAM (opMyn — a ne anreOpa. 3a moTpedbu OyayeTbcs cxema gociiny (a me
reoMmeTpisi). Slkpa3 Ha MepIIMX JBOX €Tarax 3aJiI0I0ThCS MDKIIPEAMETHI 3B S3KH 3 (DI3UKOIO,
anreOporo 1 reOMeTpiErO.

Bci iHm11 eranmu — B OCHOBHOMY, TTpOTrpamMyBaHHS.
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Ockinpku  po3risiiyBaHa mpoOiema Oe3mocepeHhO TIOB’s3aHa 3 HABYAHHSM  Y4HIB
IpOrpaMyBaHHIO, TO CIIOYAaTKy PpO3IVISIHEMO OCOOJIMBOCTI HaBYaHHS MPOTPaMyBaHHSA B
3arajibHOOCBITHIN HIKOJI.

EnemenTu mporpamyBaHHsSI BHBYAIOThCS, TOUYMHAOUU 3 2 kiacy. Criodyatky — Bi3yalibHe
nporpaMmyBaHHs B cepefoBuili Scratch, moTiM — mporpamyBanHs Ha MoBi Python. Python e
MOPIBHSIHO MPOCTOIO JJISi BUBUEHHS MOBOIO IPOrpaMyBaHHs, MPOTE JJIsl CTBOPEHHS aHIMAIlii
HEOOXIJTHO BUKauyBaTH 3 I[HTEpHETY 1 MigKIIOYaTH IOJATKOBI Momyni. BoHu 3a3Buuail y
HIKUIBHIN MporpaMi HE BUBYAIOTHCS, TOMY iX JOIILHO BUBYATH HA T'YPTKOBUX 3aHATTIAX. MoBa
Python Hamae mwpoKi MOXKIMBOCTI AJIi CTBOPEHHS JOJATKIB JUISS MAIIMHHOTO HAaBYAHHS,
HITY4YHOT'O 1HTEJIEKTY TOLIO.

Sxuro omiHIOBaTH MOXIHBOCTI Python jutst cTBOpeHHs T0oAaTKy JUIsl OmepaliiiHoi cucTeMu
MS Windows (Ha piBHI y4HIB), TO MOXJIHMBOCTI Ili€ei MOBH oOMexeHi. Python — me
iHTEepIpeToBaHa MOBa MPOrpaMyBaHHS, TOMY HallMCaHa Ha HIA IporpaMa Jjs CBOTO 3aIlyCKy
noTpedye BCTaHOBJICHHS Ha KOMIIT'F0Tepi iHTeppeTaropa MoBu Python.

AnprepratuBoro Python € 3acrocyBanns wmoBu C#. IlutaHHs HaBYaHHS Y4HIB
nporpamyBaHHi0 Ha MOBI C# mpucssiueni pocnimxenns [1.I.1Iesuyka [7; 8]. B Hux moBenaeHo
JOUITBHICTS BUBYECHHS I1i€] MOBH MPOTPaMyBaHHs y 3aKJIaJlaX CEPEAHbOT OCBITH, PO3KPHUTO 3MICT
1 METOIY HaBYaHHS Y4YHIB IPOTrPaMyBaHHIO Ha I1iif MOBI.

Iami pocnmigauku (B. G.Al-Bastami i S. S. A. Naser) BBaaroTh JOIUIEHUM PO3POOIISATH
HaBYalbHi mporpamu came Ha MoBi C# [10]. V cBoemy noCHi)K€HHI BOHU PO3KPUBAIOTH
OCOOJIMBOCTI apXITEKTypd PO3YMHUX HaBYAJbHUX cHcTeM Ha MoBI C#, momenb poOOTH
CTYJCHTIB, MOJENb HaBUYaHHS, OCOOJMBOCTI iHTepdeiicy KOpUCTyBauya, CTPYKTYPY MOMIYIS
eKcrepTa.

AnasoriyHux mnorysagiB  gotpumyrotecs S. Xiang 1 L. C. Wang, ski po3pobunu i
BIIPOBAJIMJIM B OCBITHIHM MIpOIEC BipTyanbHy reodizuyHy J1ad0paTopiro, CTBOPEHY 3a JOIMOMOTOI0
moBu C#. YV crarti [15] omucano ¢yHkiioHan Ta iHTepdeiic miei mporpamu, a TakoX
0c00MBOCTI 11 3acTOCYBaHHS B reo(i3U4HINA OCBITI.

Otxe, CTBOpeHHs Mojenell ¢Gi3uYHuX sBUIl Ha MOBI C# € IUJIKOM BUIpaBIaHUM 1
PEKOMEH/IOBAaHO HAYKOBLISMH, SKI JOCTIIKYBaJIM 1€ MUTAHHA. 3 1HIIOTO OOKY, MOUIIBHUM €
BUBYCHHS MOBU C# yUHSIMH 3arajJbHOOCBITHBOI IIKOJIU. OCKUIHKY BUBYEHHS MPOTPaMyBaHHS Ha
MoBi C# Mae cBolo crienn(iky, TO JOLUIbHIIIEe BUBYATH 1[I0 MOBY Ha 3aHATTAX IypTka. ['ypTkoBa
dopma poboTH € ogHUM 3 nuLsixiB pearnizanii STEAM-ocBitu y crapuriii mkoui [4, c. 6-7].

VY mnpoueci pobotu ryprka «lHpopmaTtuka» [yXiBCbKOIo IEHTPY MO3ALIKLIBHOI OCBITH
I'myxiBcbkoi Micbkoi paau CyMchKOi 00acTi Y4H1 BUBYAJIM MOBY IiporpamyBaHHs C#, ska HaJlae
HIMPOKI MOKJIMBOCTI Ui CTBOPEHHS MPOrpaM, L0 € KOMII'IOTEPHUMHU MOAETAMH (HDi3HUHHX
apuill. ['ypTkiBusiMH Oyj0 po3poOjeHO Kijgbka Mojesied (i3MYHUX SBUI, K1 MOTIM Oyiau
Npe/CTaBIeHl Ha BIJIMOBIIHUX KOHKypcaX (KOHKYPC-3aXHCT HAyKOBHX poOIiT Manoi akaaemii
HayK Ykpainu, koHkypc «[lepmuii kpok y Hayky»). KpiMm Toro, 6yi0 po3po0ieHo JuHamiuHy
010i0TeKy (QYHKIIIH JUIsE O0YMCIICHHS OCHOBHHX (pi3MUHUX BenuyuH (Tadm. 1).

Taommms 1
TemaTnka HAYKOBHUX PoOIT YuHIB ryprka «IndopmaTnka», NoJaHNX HA KOHKYPCH
Pix Hazpa pobotu VYuenp
2020 Komm’toTepHa MOJIeNb SIBUILA €TEKTPOITIZY [xonpHuit Osekcanap
2021 Komn’torepHa moaens gociiay 3 Bu3HaueHHs Mockanenko Kupuio
KoedillieHTa TepTs
2022 Komm’rotepua  Mozenr  marematudHoro bokoB Makcum
MasiTHUKA
2023 Hunamiuna  Oibmiorexka  ¢yHkuid g1 bokoB Makcum
31HCHEHHS1 00UMCIIEeHb 3 (i3UKU
2023 [Iporpama nns  mmdpyBanHs TekcToBuX basypina Codis
MOB1IOMJICHb PI3HUMH M (ppamMu
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Sk ue BumHO 3 Tabmuii, octaHHs pobora — «lIporpama st mmdpyBaHHS TEKCTOBHX
MOBIIOMJICHb PI3HUMH IHU(PaMU» — BUNAAAE 3 JIOTTYHOI TOCIIITIOBHOCTI pO3pO0IEHUX MOJICIICH.
[Ipore 1m0 Temy 3ampolOHyBajda cama Yy4YEHUIls, TOMY BUYUTElIeM Oyli0 yXBajeHE DIlleHHS
IpaloBaTH caMe HaJl i€ TEMOIO.

Crnix 3a3HauuTH, IO B MPOLECI CTBOPEHHS NporpaMu s MU(PYBaHHS TEKCTOBUX
MOBIIOMJICHb YYCHHMIII JIOBEIOCHh caMOCTiiHO mociuinutu pi3Hi mmdpu (Lesaps, ['porcdensaa,
Ar6ama, Bixkenepa, Beprnama, DES, Enp ['amans Ta inmii) i BuOpatu 3 HUX Taki, sIKi MIPOCTIIITi B
peami3zanii. Hamucannst MetoaiB s mudpyBaHHs 1 aemudpyBaHHs MOBIAOMIEHb TOTPeOyBaIO
BiJl yYCHMII O3HAWOMIICHHS 3 KpUNTOrpadi€ro, TEOPi€l0 4YHCEN, a TAaKOX BUKOPUCTAHHS Yy
mporpami THUIIIB TaHUX JJI1 OOpPOOKH BEJIIMKUX 3HA4eHb. T00TO, YUCHHIl Maja TMOTIUOUTH CBOT
3HAHHS 3 MATEMaTHKH.

VY pe3ynbTari BAKOHAHHS WX ITPOEKTIB OYJI0 YIOCKOHAIEHO METOAMKY OpTaHi3allii poooTu
Y4YHIB HaJI MPOEKTOM, HaBYaHHS YYHIB OCHOBAM HayKOBOI AISITHOCTI, CTBOPEHHS MPE3CHTAIl] Ta
nocrtepa Jijisl I0MOBi/Ii, TIATOTOBKH YYHIB JIO IOTIOB1/li HA KOHKYPC1-3aXUCT1 HAYKOBUX POOIT.

BHCHOBKHM Ta NepcHeKTHMBH NOJAJBIIMX HAYKOBHX po3Binok. Ha ocHOBI anamizy
pe3yNbTaTiB HAMCAHHS 1 3aXUCTy HAyKOBO-AOCTIAHMX BUXOBAaHLSMU T'YpPTKa MOXKHA 3pOOUTH
TaKi BHCHOBKH:

1) cTBOpEHHS YYHSAMH KOMIT IOTEPHHUX Mojeleil (Di3sMYHUX SBHUII CHPHsIE X 3aHYPEHHIO Y
BIAMOBIAHY mpoOneMaTuky ((Qi3uka: goCHipKyBaHe SBHILNE, 3aKOH, TMpolec; anredpa:
nepeTBOpeHHs GOpMYIT; TEOMETPis: IeKapTOBa CUCTEMa KOOPJIUHAT, TPUTOHOMETPUYHI (PYHKIIIT,
CHIBBIAHOIICHHS CTOPIH Y MPSMOKYTHOMY TPUKYTHHKY);

2) Ui OJHOTO YYHS CTBOPEHHS MOBHO(MYHKIIIOHAILHOTO MPOTPAaMHOTO 3aco0y 4acto €
BaXKUM. CITPOIIEHHS TPOTrPaMHOT0 3aco0y BeZe 1O 3MEHIICHHS HOro MiHHOCTI;

3) sSKImo 16 HaBYaJbHA MOJENIb (DI3MYHOTO MOCTIMY, TO Y4YHI MOTPEOYIOTH MOSICHEHb
KepiBHHKA r'ypTKa HIO0 TOTO, SIKi IaHi € BXIIHUMH 1 SIK IPABUIIBHO TIEPEBIPUTH PO3PAXYHKH;

4) cTBOpeHHs1 Oy[b-IKOI KOMII'FOTEPHOI MPOrpamH, sKa MaTHMe MPAaKTUYHY IIHHICTB,
BUMArae BiJl y4yHS NOITMOJIEHHS MOTO 3HaHb y MEBHIN ramysi (Hampukiaj, B kpunrtorpadii i
Teopii uncen). ToMy CTBOpPEHHSI TAKUX MPOTPaM SIBJISIE COOOKO IIIHHICTD 1 JUIsl CAMOTO YUHS;

5) y mpoteci po3poOJeHHs MPUKIAAHUX MpOrpaM, siKi BUPIIMIYIOTh BaXKJIHMBI MPAKTHYHI
3aB/JaHHSA, Y4YHI JIOCSTaloTh SIK 00 €KTUBHUX pe3yJbTaTiB (CTBOPEHHSI NpOTpamH, sika Mae
NPaKTUYHY KOPHUCTh), TaK 1 cy0’eKTMBHUX (HaOyBalOTh KOMIIETEHTHOCTEH, SIKI Y MOAAIbIIOMY
OyIyTh KOPHCHI;, TOTIUOIIOIOTh 3HAHHS B TIEBHUX Taly3siX JIOJCHKOI JISUTBHOCTI; PO3BHUBAIOTH
YMIHHS IUTaHYBATH CBOIO JiSUIBHICTD).
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Bazurin V. M. Development of models of physical phenomena by students as one of
the ways of implementing the STEAM approach in education.

Summary. The implementation of the STEAM approach in school education is one of the
ways to increase the motivation of students to study natural and mathematical disciplines, as
well as to observe the principles of scientificity, the connection of learning with life, and activity.
The article substantiates the application of one of the ways of implementing the STEAM
approach to student learning, namely the creation of computer models of physical phenomena in
the classes of the "Informatics” group. The article substantiates the choice of the C#
programming language, taking into account the relative simplicity and popularity of this
programming language. The objects of students' work are computer models of the following
physical phenomena: electrolysis, an experiment to determine the coefficient of friction, a
mathematical pendulum, as well as a dynamic library of functions for calculating basic physical
quantities. It is advisable to create complex projects by several students. While some students
will develop dynamic libraries and debug them, others will develop the interface of the software
tool. With this approach, it becomes possible to create software that will be important and can
be used to solve important practical problems. In the future, it is planned to develop and test the
method of organizing students’ joint work on software tools and dynamic libraries that will be
used to solve important tasks.

On the basis of the analysis of the results of writing and defense of scientific research
students of the circle, the following conclusions can be drawn: students' creation of computer
models of physical phenomena contributes to their immersion in the relevant problems (physics:
the studied phenomenon, law, process; algebra: transformation of formulas; geometry:
Cartesian system coordinates, trigonometric functions, ratio of sides in a right triangle); for a
single student, creating a full-featured software tool is often difficult. Simplifying a software tool
leads to a decrease in its value; if this is an educational model of a physical experiment, then the
students need explanations from the group leader about what data are input and how to
correctly check the calculations; creating any computer program that will have practical value
requires the student to deepen his knowledge in a certain field (for example, in cryptography and
number theory). Therefore, the creation of such programs is a value for the student himself; in
the process of developing applied programs that solve important practical tasks, students
achieve both objective results (creating a program that has practical benefit) and subjective
results (acquiring competencies that will be useful in the future; deepening knowledge in certain
areas of human activities; develop the ability to plan their activities).

Key words: STEAM, education, programming, project, circle, Junior Academy of Sciences.
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TEOJIOTTYHUM MY3EM — IK OCEPEJIOK 3BEPEKEHHSI
YHIKAJBHUX 3PA3KIB HEXKUBOI TPUPOIU

Y ecmammi posensnymo yuisepcumemcvbkuil HaguanbHuti My3ei npupoOHU4020 npoino Ha
npukiaoi 2eonociunoeo myszero CyMCbKo20 0epicasHO20 NnedazoeiuHo20 YHieepcumem iMeHi
A. C. Makapenka.

Memoto cmammi € 6cmanosieHHs poni 2eonociunoco myszero CyMcbKO20 0epiHcagHo2o
neoazociunozo yuieepcumem imeni A. C. Maxapenka y 30epesicenni npoghineroi KynvmypHoi
CRaowuHy (VHIKAIbHUX 3PA3KI68 HeMCUB0i Npupoou), po3KpUmms mMemMamuyHoi CMmpyKmypu
¢oHOoi6 ma excno3uyii my3ero, analiz OCHOBHUX HANPAMIE OISLIbHOCMI MY3€l0.

Y cmammi poskpusaemuvcs 3nauenus 2eono2iuHo20 My3ei K 0CepeoKy 30epediceHHs
VHIKQIbHUX 3PA3KI6 HEeHCUBOI npupoou, oe 8i00y8aecmuvcs He quule KOMNJIEeKMYB8aHHs, 30epieanis
ma 6uBYeHHs MY3elUHUX npeomemis, a U oceimuii npoyec. Onucano icmopilo cmeopenHs
eeonociynoco myzero Cymcbkoeo Oepowcasnozo nedazociunozo yHigeepcumem imeni A. C.
Maxapenxka ma suceimieno memamudty cmpykmypy oHoi6 ma ekcno3uyii mysero.

Bcmanoeneno, wo y ¢oonoax mysero npeocmaesneno 3500 3pasxis iz Hux 0eMOHCMPYEMbC
730 3paskis, Axi npedcmasieHi y 7 memMamuyHux eKcnosuyiax: izuuni enacmusocmi Minepauie
(47 3paskis), mopgonozcis minepanie (55 3pasxis), knacugpixayis minepanis (101 3pasox), eipcoki
nopoou (173 3pasku), nareonmonoziuni pewmku (120 3paskig), yikagi ma YHiKaubHI 2ipcbKi
nopoou ma minepanu (84 3pasku), eipcoxi nopoou Cymcokoi oonacmi (72 3pasxu). I'eonociunui
My3ell 30PIEHMOBAHUN HA HOBY KOHYENYIl0 MY3€l0, 8iH IHMe2PO8aHull 6 OC8IMHIL npoyec, 20J108He
3A680aHHA 1020 — Ye BUPIUEHH OCBIMHIX 3a80aHb, HA U020 0A3i NPOBOOAMbCA NAOOPAMOPHI
3auamms Has4anbHux oucyuniin «I eonocisy, «leonocis 3 ocHosamu 2eoximiiy ma HABYANbHI
NPAKmMuKU 3 2e0102ii, 2eoMopghonoeii.

HisinoHicms My3ero KI0YAE PI3HI HANPAMU: eKCKYPCIIHA OBLIbHICMb, YYaAcmb Y GUCTABKAX MA
NPOEKMAX, OCBIMHSL OILIbHICMb, poOOMaA 3 000APOBAHOI MON000I0, HAYKOBO-00CIIOHA OISLIbHICHb.
Tlepcnexmusu nooanvuux 0ocniodHceHsb nepeddavarms aKkmusizayito HayKo8o-00CIIOHOI OilbHOCHI
MY3€10 ma NOULYK WiAXI8 BUKOHAHHS HA 11020 0a3i HAYKOBO-00CTIOHUYLKUX NPOEKMIS.

Knrwowuosi cnoea: myseti, yHisepcumemcwpKi My3ei, npupooHuyi mysei, eeonociuHull my3et,
eKCKYPCIUHA OIANbHICMb, 0C8IMHS OISIbHICIb, HAYKOBO-00CIIOHA OIsIbHICTb.

ITocranoBka nmpodaemu. BiamoBiHO A0 CBITOBUX TEHAEHIIM PO3BUTKY MY3€WHOI CIIpaBH,
My3el CTaroTh 0araToliIbOBUMU OCEpelKaMM KYJIbTYpH, HAayKH, OCBITH Ta BUXOBaHHA. B VYkpaini
chopMyBaach po3ralykKeHa Mepeka pPI3HOMaHITHHX 3a TpodiieM My3edHux 3axiafniB. Cepen
NPUPOIHUYUX MY3€iB BUPIZHAIOTHCS TEOJIOTIYHI, SIKi 30epiratoTh, BUBYAIOTh Ta EKCIIOHYIOTh 3Pa3KU
MUHYJIMX TEOJIOTIYHUX €IO0X: MIHEpaId, TIPChKi MOPOAM Ta MajIeOHTONOTuHI pemTku. OmaHuM 13
TaKUX MY3€iB € reoyoriyHuii my3eit CyMCBKOTO AEp>KaBHOTO IEIaroriyHOrO YHIBEpCUTETY iMEHi
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A. C. MakapeHka, sIKHif CTBOpEeHO Ha 0a3i kaliHeTy reoJjorii kadeapu 3aranbHOl Ta perioHaIbHOI
reorpadii, 10 TUIAHOMIPHO €KCIIOHYE Ta TPOIArye OPUTIHAIBHI 3pa3kd HEXKHUBOI MPHUPOJH, SKi
MalOTh HAayKOBY Ta OCBITHHUIIbKY LIHHICTh. BCTaHOBIEHHS MPAaKTHYHOTO 3HAYEHHS T'EOJIOTTYHOTO
MY3€0 Ta HOTo poJli B OCBITHIN AISITLHOCTI BOYKJIMBE Ta aKTyaJbHE 3aBIaHHS.

AHaNi3 aKTyaJbHUX AOCTiIKeHb. 3riqHO 3akoHy Ykpainu «IIpo mysei Tta myseiny
crpaBy» [1] «my3ell — 11e HAyKOBO-JAOCTIAHUN Ta KyJbTYPHO-OCBITHIM 3aKjaja, CTBOPSHUH IS
BUBYCHHS, 30€pEe)KEHHS, BUKOPUCTAaHHSA Ta MOMYJISpU3alil My3eHHHX MHpEAMETIB Ta MYy3eHHHX
KOJIEKIII 3 HAyKOBOI Ta OCBITHBOIO METOIO». 3a CBOIM mpodisieM My3ei MOIIIAIOTHCS Ha:
ICTOpHUYHI, apXeOoJIOTi4HI, Kpa€3HaBYi, IPUPOJHHUYI, JITEpATYPHI, MUCTEIbK1, €THOrpadivHi Ta iH.
[2]. Mysei mnpupoanudoro mnpodiiro 30uparoTh, 30epirar0Th, BHUBYAIOTh 1 EKCIIOHYIOTh
PI3HOMaHITHI MPUPOJHUYI MaTepialu: TeOoJOTiuHi, merporpadiuni, MiHepanoriyHi, 60TaHiyHi,
MaJICOHTOJIOTIYHI, 300/10T14HI Ta iH. Taki My3ei OB’ s13aH1 3 HAYKOBO-IOCIITHUMH IHCTUTYTaMH 1
3aKJIaJlaMU BHINOT OCBITH, METa 1X JISUIBHOCTI SIK HAyKOBAa, TaK 1 OCBITHS, TOMY iX BiJHOCSATH JO
YHIBEPCUTETCHKUX HaBYalbHUX My3eiB. CTpyKTypy, (YHKIIOHYBaHHS Ta 3HA4yeHHs
yHiBepcuTeTchkux My3eiB Buuaimu ['. Kiouko [3], FO. Omenpuenko [4], B. Craromenko [7],
G. Willemson [8] Ta in. B. CHaromenko 3a3Hauymia, M0 YHIBEPCUTETChKI My3ei B CBOiif
JISUTBHOCTI 30pi€HTOBaHI Ha HOBY KOHIICTILIIIO MY3€l0, BOHHM IHTEIpOBaHI B OCBITHIN mporec, iX
OCOOJIMBICTIO € Opi€HTAllisT Ha BUPIIICHHS OCBITHIX 3aBJaHb, SKUM IAMOPSAIKOBaHI BCi 1HII, a
JIOMIHYBaJIbHOIO METOI0 KOMIUICKTYBaHHs, 30€piraHHs, BHBUYCHHS MY3€HHHX TIpEIMETIB €
HaBuaHHA [7]. Ponb mpuponHMYuX My3eiB y HaBUAIbHO-OCBITHBOMY HpPOLECI PO3IVISIHYTO Y
npati [3], e aBTOp XapaKkTepu3ye YHIBEpCAIbHY MOJIEIb MY3€IO ITiJ1 Ha3BOKO «BIAKPUTUN My3€ii»
— KYJIbTYPHO-OCBITHI! KOMIUIEKC MY3€HHOTO TUIY, B IKOMY (QDyHKIIIT My3eto (30upanHs (HOHIIB,
ix 30epexeHHs, EKCIIOHyBaHHs) BHUKOHYIOTbCS HapiBHI 3 ocBiTHiMu. O. Camara posrisaae
JSUTBHICTh MY3€iB, SIK HAyKOBO-JOCIIIHY, KyJIbTYPHO-OCBITHIO Ta OCBITHHO-BUXOBHY [6].

[TpuknazmoM yHIBEpCHTETCHKOTO MPUPOJHHYOTO MYy3€l0 € CTBOpeHud 25 Oepesns 2021
poky reonoriyHui Mmy3zeid CyMCBKOTo Jep)KaBHOTO IEAaroriyHoro yHIBEPCUTETY 1MEHi
A. C. MakapeHKka, 3 METOI0 3allydyeHHs CTYJEHTChKOI Ta Y4YHIBCHKOi MOJIOJI /10 BMBYCHHS 1
30€peKEeHHs T'eOJOTIYHUX IaM’SITOK MPUPOIMU, aHai3y iX CY4YacHOrO CTaHy, JOCIIIKEHHS
MiHEpaJIOTIYHUX, NeTporpaiyHUX Ta MAJIEOHTOJIOTIYHUX 3pa3KiB, CTBOPEHHs, 30epeXeHHS
(GOHI0BUX KOJEKIIN Ta eKCIO3ULIN, MPOBEACHHS HAayKOBO-OCBITHBOI, MOIMYJISPU3ATOPCHKOI Ta
KYJIBTYPHO-TIPOCBITHUIIBKOT pOOOTH MPUPOJIHUYOTO CIIpSIMYyBaHHS [5].

Mera crarri. [lokazatu pons reonoriunoro mysero Cym/IITY imeni A. C. Makapenka y
30epexeHHl NpoQUIbHOI KyIbTYpHOI CHAIIIMHU (YHIKaJbHMX 3pa3KiB HEXHUBOI IMPHUPOIN),
BHUCBITJINTH TEMAaTHYHY CTPYKTYPY (OHJIB Ta €KCIO3HIIT My3€l0, OXapaKTepu3yBaTh OCHOBHI
HANPSIMH JISTIBHOCTI.

Buxiax ocHoBHoro wmarepiany. Kabiner reosorii My3eHHOro THIly 3aro4yaTKOBaHO
HanpukiHii 30-x pokiB XX cromitTst Ha kadeapi 300morii CyMCBKOTO MEIaroriyHoro iHCTUTYTY.
[ToyarkiBuem, kUil po3noyaB 30MpaTH KOJEKIII0 MIHEPAJIB, FPCHKUX MOP1J Ta MaJC€OHTOIOTTUHUX
3pa3kiB, OyB 3aBigyBau KadelIpu, KaHIUIAT Teosoro-reoMopgonoriyaux Hayk [ UepHerbKuid.
3HayHUX 3yCWJIb JI0 CTBOPEHHS KOJIEKIIli JoKJIana BUKIamad reosorii I'. MypaikiBcbka Bke y
niciaBoeHHi poku (50-60 Ti poku XX ctomiTTs). Benukuil BHECOK y MOMOBHEHHS €KCIIOHATaMH,
cucTeMaTH3arlii Kojekilii BHecau Taki Bukiagadi sk b. [Tomscekuit, [1. Kymuk, I'. Kpelinenkos Ta iH.
OcobnuBo cnif BigMiTUTH BHecok M. Kuuina, sikuii 1oMircs BUIUICHHS KOIITIB Ha TPUAOAHHS
KOJIEKIIT 13 My3eto MiHepaiorii iMeHi akagemika A. @epcMana. byino oTpuMaHo KOJNEKIIi0 MiHepaliB
Ta TIPCHKHUX TOPiJ CEPEIHBOrO KIIacy, sika HapaxoByBasla JeKiIbKa coTeHb 3pa3kiB. ITicist mepiioro
TpaHIly TOCIiAYBaB APYruid. Takoxk KOJEKIis MOCTIHHO MOMOBHIOBANIAcs 3pa3kaMu, 1110 30upamcs
CTyJCHTaMHU Ta BHUKJAJauyaM{ IiJl Yac HaBUAJbHUX (TOJBOBUX) MPAKTHK 31 BCHOTO KOJMIIHBOTO
Pangsacpkoro Corozy (Ipubaiikams, 3abaiikamis, Komscbkoro miBocTposa (amatut), Kepenis (mok-
IMIMHCHKUIM ManuHoBHA kBapuut), Cepenuboi Asii, KaBkaszy Ta iH.), Ykpainu (Kapnar, Kpumy Ta
1H.), CyMCBKOi 00J1aCTi, a TAaKOX 3pa3KaMH, sKi OyJu TojapoBaHi BUlmyckHukamu. Y 1985 pori dhon-
71 KabiHeTy TeoJIorii MOMOBHUITHCS «Y palbChbKOIO KOJICKIIIEIO», IO HapaxoBye 01m3bko 500 Ha3B
3pa3kiB. Konekist kabiHeTy reosorii moCTiitHO MOHOBIIOBaacs 1 cucremarusyBanacs. Y 2019 pori
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3MIIIICHEHO TIOBHY 1HBEHTapHU3AIlil0 3pa3KiB KaOiHETy Ta BCTAHOBIICHO 3arajibHy KUTbKICTh OJMHUIID
30epeskeHHs — 3978 3pa3KiB, KUIBKICTh MPEIMETIB eKCHO3UIiiHOro GoHmy — 450 3pa3kiB, KUIbKICTh
HpeIMETiB HayKOBO-I0MOMIXHOTO (oHTy — 300 3pa3KiB, OMMCAHO EKCIO3UIIIIO T10 PO3ILTAM.

I mapemri y 2021 potti 6yi0 BIAKPUTO T€OJIOTTYHUNA My3el, OCHOBHUMH 3aBJaHHAMH SIKOTO €:
3aly4eHHSI MOJIOJI /IO TIOIIYKOBOI, Kpa€3HaBYOl, HAyKOBO-JOCIIIHHUIBKOI Ta MPHPOAOOXOPOHHOL
poboTH; (popMyBaHHS y CTYIEHTIB Ta Y4YHIB T€OJIOTIYHMX 3HAaHb Ta EKOJIOTIYHOTO MHUCIICHHS;
CTBOpPEHHSI, 30araucHHs Ta 30epeKeHHsT (POHIOBUX KOJEKIIIN Ta SKCIIO3UIIiii; BUBYCHHS, 30€PEIKCHHS
TeOJIOTIYHMX T1aM’SITOK THPHPOJH, aHai3 iX Cy4acHOro CTaHy Ta HEPCHEKTHB TI'EOTYpH3MY;
JOCTDKEHHS. MIHEpaJIOTiYHUX, MeTporpagiuHuX Ta TMAJICOHTOJIOTIYHMX 3pa3KiB; YdacTb B
ocBiTHbOMY Tmporieci [5]. Ha 6a3i My3eto Moxe NpOBOAUTBbCS HAayKOBO-JIOCHIAHUIBKA pPoOOTa
NPUPOIHUYOTO CHPSIMyBaHHA. TakoX CHUCTEMATHYHO TIIOMOBHIOIOThCS (OHAM MY3€H0 IUIIXOM
MIPOBEICHHS CKCIICAMININA, TITOXOMIB, €KCKYPCii, 3MIHCHIOETbCS OOJIK MY3€HHHUX TIPEIMETIB,
3a0e3MeuyeThesl iX 30CpPeKEHHS, CTBOPIOIOTHCS, TOMOBHIOIOTHCS CTAI[lOHAPHI EKCHO3UINI Ta
BUCTaBKH; OPraHi30BYIOThCS Ta IPOBOAATHCS EKCKYPCIi.

leonoriunmii My3eil CKIIQmaeTbcss i3 7 TEeMAaTWYHUX EKCHO3UIiN: (Di3WdHI BIACTHBOCTI
MiHepauiB (47 3pa3kiB), Mopdororis MiHepaiiB (55 3paskiB), kiaacudikarist Minepaiis (101 3pa3ok),
ripceki mopoau (173 3pasku), maneontonoriudi pemtku (120 3pa3skiB), mikaBi Ta yHIKaJIbHI TipChKi
nopoau Ta MiHepaau (84 3pasku), ripcbki mopoau Cymcekoi obmacti (72 3pasku). Y Mmysei
excrionyetbesi 730 3pa3kiB 1 3HaxoaAThCs B poHmax monaa 3500 3paskiB MiHEpalliB, TipCbKUX MOPI,
CKaM’SIHUIMX peluTok (ayHu 1 Gpiaopu, cepel] SKUX YUMAIO YHIKATbHUX.

Excrnosuntiss «@i3u4Hi BIaCTHBOCTI MiHEepalliB» BigoOpakae, B TIEpILy Yepry, JiarHOCTUYHI
BJIACTUBOCTI, 30KpemMa (i3uuHi: KOJip, KOJIp PHUCKH (A€dKI MIHEpaau MOXYTh MaTu Pi3HUH
KONIp, aje 3aBXId KOJIp PHUCKU Oyne oauH), OJUCK, CHAaWHICTh, 3J1aM; JesKi 0COOJHBI
XapaKTEPUCTHUKH, SIK HAIIPUKJIIAJ, TOPIOYICTh, ipu3alis (ONTHYHUHN eQeKT, KUl NoJsIrae y Tomy,
II0 TTOBEPXHS Tija 3MIHIOE KOJIp 3aJI€KHO BiJl KyTa CIIOCTEPEKEHHS a00 KyTa OCBITIIEHHS) 200
3amax Mpu TepTi MiHepaliB, sk y ¢pochoputy (puc. 1).
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Puc. 1. ®parment excno3unii «Pi3M4HI BIaCTUBOCTI MIHEPATIiB»

B excno3umii «Mopdomoris MiHepasniBy TpencTaBlieHl pi3HI (OpMU 3HAXOKECHHS
MiHepaliB y MPHUPOJ, 30KpeMa JIEMOHCTPYIOTbCS KpHUCTaIiyHi (MIOOJUHOKI KPUCTalU, APY3H,
IITKH), (GOPMH 3aITOBHEHHS TOPOKHUH (CEKpeltis Ta i pi3HOBUJ )K€O0 1, KOHKPEIIis Ta ii pI3HOBU/T
0O0JIT), ACHIIPUTH, TiIceBAOMOpdo3u, HaTiuHi popmu (puc. 2).
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Puc. 2. ®parment ekcrosuinii «Mopdoioris MiHepaTiBy

Excno3unis «Knacugikaiis MiHepanaiB» BioOpakae KpHCTAIOXIMIYHY KJIacH(iKaIio
miHepamiB. OmnucaHux y 3eMHId Kopi HapaxoByeTbcs moHan 2000 BumiB MiHepamiB, a 3
pizHoBunamu nonaza 6000. Tyt nmpeacTaBieHi OCHOBHI NMPEICTAaBHUKKM Ta PI3HOBHIU MiHEpaliB
PI3HUX KJIaCciB: cCaMOpO/IHI eleMeHTH (cipka Ta rpadir), cynbdian (mipuT, XalbKOIIPUT, MPOTHH,
TaJIeHIT), OKCHJIM Ta TIAPOKCUAM (JIMOHIT, FeMaTUT, MarHeTUT, KBapll Ta HOTro pPi3HOBHUIH,
xpomit), ¢ochatu (amarut, dochoput), cyiabdaru (rinc, OapuT, AHTIAPUT, LEIECCTHH),
KapOoHATH (KalbLIUT, MAarHe3uT, CUJCPUT, a3ypuT), TANOiAHI CHOIYKH ((IIOOPUT, TalliT,
CHJIBbBIH), CHJIIKaTH (TpaHaT Ta MOTO Pi3HOBUAU, IIUPKOH, TypMalliH, O10TUT, MYCKOBIT, OPTOKJIa3,
aMa30HIT, poroBa oOMaHka Ta iH.) (puc. 3).

Excriosurist «['ipchki mopoam» BiioOpakae TeosoTidHI MpOIecH, siKi BiIOyBalOThCS Ha
MOBEPXHI Ta B Hajapax 3emil mpoTsroMm 4 MumbspAiB pokiB. TyT mpeacraBieHi MarMaTH4Hi,
MeTtamopdiuHi Ta 0CaaoBi Tipchki mopoau (puc. 4). YHIKaIbHUMH € 3pa3kd KiMOepiiTy 3
QJIMA30HOCHOI TPYOKM, 3pa3KM CMYracTUX YEepBOHO-YOPHUX JDKECHUIITIB Ta J1abpaJopuTiB 3
Ipu3aIli€ro, 3pa3ku KBaPIHUTIB, PI3HOKOJIHOPOBUX MapMypiB, KOJIEKIisl 3pa3KiB TPaHITIB YKpaiHu
Ta 0araro iHIIMX.

32



AKmyaabHi numaHHA npupooHu4o-mamemamu4Hoi oceimu. 2023. Bunyck 1(21)

Diabas

(Kyrvosa oxpemicms)

Puc. 4. Excrio3utist «I'ipcbki mopoam»

Pi3Hi BikOBI Jiama3oHM PO3BUTKY KUTTS Ha 3emili BioOpa)kae eKCHO3UIlis
«[Taneontomnoriuni pemrtku» (puc. 5). Konekuis BuUKomHUX Oe3xpebeTHHX 3aiiMae y (oHmax
MY3€10 3HaYHe MiCII€.

Tun - Coelenterata
Kaac - Anthozoa
niakaac - Hexacoralla

un - Coelenterata
kaac - Anthozoa

- Mollusca
raac — Cephalopoda

D-K i

nizkaac - Ectocochlia . > E pia— l’ar:a_smllla ,. ni}uc:lac —:\'ahu\a\a |
~ psia- Ammonitida Bua— P{;;sm’l)lmc centralis pia— Syringopora v?
ant), i

BNTS =

Huxus weaena
Mmamonma

3yb nocopozd
o epcmi‘““"“’

Puc. 5. ®parment excro3urlii «I1asieoHTONIOTTYHI PEITTKI

Oco0nuBe BUPIZHAETHCS KOJIEKIIisI MOJTIOCKIB 1 BUKOITHUX POCIHH. L{ikaBUMU € 3pa3Ku perTok
mamonTa (Mammuthus), a came 3y0Ou, ki MOYKHA TOPIBHATH 13 3y0aMH HOCOpOTa BOJIOXATOTO
(Coelodonta antiquitatis), 110 KUB B €MOXY IUICUCTOLIEHY Y MiBHIYHUX cTemax €Bpasii 10 KiHIA
OCTaHHBOT'O JILOJIOBUKOBOTO TEPIOTY, a TAKOXK (parMeHT OMBHSI MaMOHTa (puc. 6).
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8/ l I \ Busend MAMOHMA |

Puc. 6. Ckam’stHiII 3yOH Ta OMBEHH MAMOHTA

VY My3ei po3raiioBaHa HEBeJIMKa, ajie 3MICTOBHA ekcro3uLis «llikaBi Ta yHiKalbHI MiHEpaH
Ta TIPCHKI TIOPOIH», JI€ 3HAXOAATHCS MOJAPYHKH BiJl BUITYCKHHKIB Ta T€OJIOTIYHHUX IiIPHEMCTB.
3okpema, KOJIEKIisl MiHepaiiB Ta ripchbkux nopin, noxaposana IIpAr «Cymu-Hanpay, mo utoctpye
nopoan YKpaiHCBKOTO IUTA, KOJIEKIIis TIOPiJ] Ta MiHepaIiB, 3i0paHa BUITycKHUIC0 B. OpioBIieBoiO
B Icnanpii Ta O. ['omyOHMYo!O 13 ITanii, ge BigoOpakeHi opoau, OB’ s3aH1 3 BUBEP)KCHHSM BYJIKaHY
Besysito. Takoxx TyT 3i0paHi J0BOINI PiAKICHI Ta YHIKaIbHI 3pa3ku, sIK, HANPHKIAJ, PI3HOBHIH
MiHepaJly TpaHary, JOCUTh PIIKICHUM € 3eJICHU rpaHat — yBapoBiT (puc. 7).

Daroopum (Adpzanicman,)

Puc. 7. ®parment excriosuii «L{ikaBi Ta yHIKaJIbHI T1PChKI MOPOIN Ta MIHEPAIIH

Oco0mBOI0, Kpae3HaBUOTO CHpsIMyBaHHs, € ekcno3uiis «[ipceki mopoan CyMmcbKoi
obmacti» (puc. 8). 3okpema TyT nipejacTaBieHa eauHa y CyMchKiil 007acTi MarMaTH4HA MOPoIa —
niaba3 i3 ropu 30510TyxH, HadTa, U0 TaM ke Oyia BHUsBIEHA (BIEpIIE Ha TePUTOPii YKpaiHH)
npodecopom @. Jlucenkom 22 kBiTHA 1936 poky. A TakOX MOPOAU YHIKATLHUX T'€OJIOTTYHHX
00’extiB Cymmuuu: ['myxiBcbkoro kap’epy KBapuuTiB (c. baHu4i) — KBaploBUI MICKOBUK,
kpeinsanx BincnoHeHs Cymcrkoi [IBetinapii — Morpwuiii.
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2. 3onomyxa (m. Pomnu)

FIPCbKI IOPOAU
CYMCbKOi OBNACTI

Puc. 8. Excnio3uuis «I'ipceki nopoau CyMcbkoi 061acTi»

Excrio3uiiiss My3er0 UIFOCTpY€e pi3HOMaHITHICTh T€OJIOTIYHOI OyJ0BH, OaraTtcTBa Hajap 3emii,
30kpemMa Ykpainu Tta CyMcbKoi 001acTi, cpusie MOMyssipu3alii MpupoJHUYUX Hayk. JlisuIbHICTH
reosiorigaoro myseto Cym/IITY imeni A.C. MakapeHka BiiOyBa€eThCsl y pi3HUX HAIPSIMKax:

Exckypciina oianvnicme. Exckypcii TpOBOJATHCS AL pi3HUX BIKOBHX TPYI BiJIBIIyBadiB:
JOIIKUTFHOTO BiKY, HIKOJISIPIB, JOPOCIUX, OOOB’S3KOBO 3 ypPaxyBaHHSIM BIKOBHX OCOOJIMBOCTEH.
3okpema, npotsiroM 2022 poky Oyio mpoBeneHo 14 ekckypciB, My3el BifBinano 190 ekckypcaHTiB,
a i gac J{Hs My3eiB Ta JiTHIX OnaroMiifHuX eKCKypciii MpoBeAeHO 8 eKCKYpCiil, My3el BiBimano
120 micTsH.

Yuacmo y sucmasxax ma npoekmax. Ha pizaux 3axonax, Takux sK, Hanmpukiana, J[eHpb
BIIKpUTUX JBepel, BiAOyBalOTbCS BUCTAaBKM MY3€l0, /€ MPEACTaBISAETbCS MiHI-€KCIO3MIIIS.
['eonoriuamii My3eil Mae pecypcu IpuiiMaTu y4acTb y mpoekTtax. Tak, y BepecHi 2022 poky Oyio
IPOBE/IEHO BUCTABKY-EKCKYPCIIO 3 €JIeMEHTaMU MaiiCTep-KiIacy MO BU3HAUEHHIO J1arHOCTUYHUX
BJIACTUBOCTEH MiHEpAJiB ISl OCOOIMBUX JIFONIEH y Mexax MpoekTy «Exo-cnokiit — boraniunmii
can Cym/IITY imeni A.C. MakapeHKa sIK JIOKAIIisl Ul IHHOBALIHHOTO HANPSIMKY €KOTepaii».

Ocsimnsa dianvnicms. 1'€0NOTTYHIN MY3€H, SIK YHIBEpCUTETCHKUH, 30pIEHTOBAHUI HA HOBY
KOHIIETIIIF0O MY3€l0, BiH 1HTEIPOBaHUHN B OCBITHIM mpolec — Horo (oHIM BUKOPUCTOBYIOTHCS B
OCBITHbOMY Tiporieci. Ha 06a3i My3ero mpoBOASTHCA J1abOpaTOpHi POOOTH 3 HABYAIBHHUX
mucruriia «['eonoris», «['eonoris 3 OCHOBaMHU TeoXiMii», HaBYaIbHI MPAKTHKU 3 TEOJIOTii Ta
reomopororii He JuIIe i Yac OYHOTO HaBYaHHS, a TAKOX I Yac JUCTAHI[IMHOTO. 3HAHHS
reosioriyHoi OynoBu 3emii, i1 MIHEpaJOriyHOro Ta NeTporpadidHoOro CKJiIaay, pO3yMiHHS
TEOJIOTIYHUX TIPOIIECiB, ICTOpii PO3BUTKY 3€MIJll, OPraHiYHOTO CBITY, O€3yMOBHO, Barome
HiArpyHTs 0a30BHX 3HaHb reorpada.

Poooma 3 o60aposanoro monoodr. Ha 6a3i reosiorivHOTO My3€H0 MPOBOISITHCS CHUTHHI
3aHATTS Ta KOHCYNbTAIlil Ui Y4YHIB, SKI IIKaBJIATbcA reojoriero. Tak BemeTscst poboTa 3
BUXOBAHIISIMH T€0JIOTO-KPA€3HABYOTO TypTKa OOJACHOTO IIEHTPY IMO3alIKUIBHOI OCBITH Ta
pob6otu 3 Tananouroro MonouIo (KepiBHuk Muponenko A.O.), IpOBOAATHCS CIUIbHI 3aHATTS
Ta MalCcTep KJIacu 3 BUSHAUYCHHS MiHEpaiB, TIpChKux mopia. Y BepecHi 2022 poky Oyio HagaHO
KOHCYJIbTAIlII0 BUXOBaHUAM LleHTpy mo3amkiibHOI OCBITM MUKONAIBCHKOI CIIBCHKOI panu
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CyMcbKOTO paifoHy 3 mHUTaHb ydacTi y MIiKpEriOHaJbHOMY TIeoJIOro-Kpae3HaBUOMY OHJIAIH-
3maranHi «lOHMIT Teonory, 3a pe3yabTaTaMu SKOTO FOHI 3HaBIII reoJiorii mocinu I micire.

Hayko6o0-0ocniona diansuicms. I'eonoriyHuil My3ei € ocepeIKOM MPOBOICHHS 3aCiIaHHs
npobnaeMHux Tpyn («l'€0eKoJoriuyHi, TeoJIOTIYHI Ta TiAPOJIOTIUHI JOCTIIKEHHS» Ta 1H.),
HaykoBux KoH(pepenuiit (Il crynentcpka HaykoBa koH(pepeHuis «I['eorpadiuna BecHa» Ta iH.),
HAayKOBUX cemiHapiB Tomo. Ha #oro 6a3i BUKOHYIOThCsS KBamidikaliiHi poOOTH 3700yBaviB
ocitu: «['eocaiitn CymMcbKOi 001acTi: Cy4acHUI cTaH Ta NEPCHEKTHUBH BUKOpHCTaHHs» (2021-
2022 pp.), 3 3 pO3NIAHYTH y poOOTI T'EOCAWTIB TMPEACTABICHO B EKCHO3MUIII MYy3ero,
«[eonoriuamii myzeit CymIITY imeni A.C. MakapeHka B OCBITHIM Ta HayKOBii AisZTBHOCTI»
(2022-2023 pp.). 3a pe3yabTaraMu poOOTH MyOIIKYIOTHCS HAYKOBI CTATTi. 3MIHCHIOETHCS PoOOTa
O MiATOTOBII HAyKOBO-IOCHIAHHULBKUAX pOOIT y4HIB — ciayxayiB Mamnoi akagemii Hayk,
HAJA€ThCA IM HAYKOBE KOHCYJIbTYBaHHS. Tak, y €KCIO3MIIi My3€l0 Mpe/CTaBiIeHa KOJEKIis
nopia mpaBoro kopinHoro Oepery piuku Ilcem, 3i0paHa ydeHHIICI0 Y MOKHHYTOMY Kap’epi
no0au3y cena 3enenuit ["aif mij yac MiArOTOBKH HAyKOBO-IOCIITHUIIBKOT pOOOTH.

BHCHOBKHM Ta TMepPCHeKTHBU MNOJAJBIIMX HAYKOBUX PO3BiAoOK. Takum YHHOM,
reonoriyauii my3zeit CymJIITY imeni A. C. MakapeHKa BiAIrpae Ba)KIMBY pojib y 30€peKeHH1
YHIKaJIbHUX 3pa3KiB HEXXHUBOT MPUPOAX (MiHEpaJiB, TIPCHKUX MOPiA, CKaM’ SHIJNX PEIITOK (opu
Ta (hayHu), 3aranbHOI0 KimbKicTi0O 3500 3paskiB 13 HuX ekcnonyerbes 730, mpencramisie 7
TEMAaTUYHUX  EKCHO3MIiK: (i3uuHI BIACTMBOCTI  MiHEpaiiB, MoOpQoJoris MiHepalis,
kiacudikallisi MiHepaliB, FpCcbKi MOPOIU, TAIEOHTOJIOTIUHI PEIITKH, 1iKaBl Ta YHIKaIbHI TpChbKi
nopoau Ta MiHepaiH, Tipchki mopoau Cymcbkoi oOmacti. [JisuIbHICTH My3€0 BKIIOYAE Pi3HI
HANpsSIMH: €KCKYpPCiiiHa MAisUIbHICTh, y4acTh Y BHCTaBKaxX Ta MPOEKTaX, OCBITHSA isIbHICTB,
poboTa 3 001apOBAHOI0 MOJIOII0, HAYKOBO-AOCTITHA TisSTbHICTb.

['eonoriunuii My3eil 30pi€HTOBaHMN Ha HOBY KOHIEMIIIO MY3€l0 Ta IHTErpOBaHHUIl B
OCBITHIM mporiec. VYHIKAIBHICT 1 I[HHICTH KOJEKI[ii MiHepamiB, TIPCBKUX TOPi,
NaJICOHTOJIOTIYHUX 3Pa3KiB MOJIATAE HE TIIBKU Y TOMY, 1110 Y Hiif 310paHi AesiKi piKiCHI 3pa3KH, a
i y ToMy, 110 11e poboyda KoJeKIis (BITPHMHHI 3pa3KH JUId CHOIJIAAaHHS, poOOUYMii MaTepian A
BU3HAUEHHS M1 4Yac BMBYEHHS Te0JIOrii, Marepiajl Juisl MONOBHEHHS KOJIEKIii). BukoHaHHs
7a00paTOpPHUX 3aHATh TAaKMX HaBYAJIBHUX AMCUUIUIIH siK «[eororis», «['eomoris 3 ocHOBaMu
reoximii» He MOXJIUBO Oe3 ii BUKOpUCTaHHS. Takodk, CIij] 3a3HAYUTH, 110 KOJIEKIlIS MIHEpaiB,
TIpPCBKUX TOPiJ], MAJEOHTOJIOTIYHUX 3Pa3KiB BUKOPUCTOBYETHCS i 4ac MIATOTOBKU YYHIB Ta
CTYJEHTIB /10 oiimmiaj 3 reorpadii, BUKOHAHHS HayKOBO-JOCIIJHUIBKUX POOIT YUHIB-CIyXayiB
Manoi akagemii Hayk Ta KBamidikaumiiHux poOIT cryaeHtiB. [lomambim gocmigKeHHS
nependavaroTh  aKTHBI3AID  HAYKOBO-IOCHIHOI  JISUTBHOCTI MYy3€H0 Ta  3HAXOJKEHHS
MO>KJIMBOCTI BUKOHAHHS Ha HOTro 0a31 HayKOBO-IOCHITHULIBKUX TIPOEKTIB.
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Danylchenko O. S., Kornus A. O., Kornus O. G., Korol O. M., Karnaushenko D. P.
Geological museum — as a center for the storage of unique specimens of non-living nature.

Summary. The article considers the university educational museum of natural profile on
the example of the geological museum of the Sumy State Pedagogical University named after
A.S. Makarenko.

The purpose of the article is to establish the role of the geological museum of the Sumy
State Pedagogical University named after A. S. Makarenko in the preservation of the profile
cultural heritage (unique samples of inanimate nature), to reveal the thematic structure of the
funds and the exposition of the museum, and to analyze the main activities of the museum.

The article reveals the significance of the geological museum as a center for the preservation
of unique samples of inanimate nature, where not only the acquisition, storage and study of museum
items takes place, but also the educational process. The history of the creation of the geological
museum of the Sumy State Pedagogical University named after A. S. Makarenko is described and the
thematic structure of the funds and the exposition of the museum is highlighted.

It has been established that 3500 samples are presented in the museum funds, of which
730 samples are shown, presented in 7 thematic expositions: physical properties of minerals
(47 samples), morphology of minerals (55 samples), classification of minerals (101 samples),
rocks (173 samples), paleontological remains (120 samples), interesting and unique rocks and
minerals (84 samples), rocks of the Sumy region (72 samples). The Geological Museum is
focused on the new concept of the museum, it is integrated into the educational process, its main
task is to solve educational problems, are held on its basis laboratory classes of the academic
disciplines "Geology", "Geology with the basics of geochemistry" and educational practices in
geology, geomorphology

The activities of the museum include various areas: excursion activities, participation in
exhibitions and projects, educational activities, work with gifted youth, research activities.
Prospects for further research imply the intensification of the museum's research activities and
the search for ways to carry out research projects on its basis.

Key words: museum, university museum, natural, geological, excursion, educational,
research activities.
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OHOBJIEHHS 3MICTY NIIFOTOBKH
MAMBYTHIX IEJATOT'IB TIOYATKOBUX KJIACIB
BIAMOBITHO O KOHIEIIII «<HOBA YKPATHCHKA IIIKOJIA»

Y cmammi posensinymo pecypcHi MONCIUBOCMI OHOBNEHHS 3MICIY NI020MOBKU MAUOYMHIX
neoazocié 00 NPeGeHMUBHOL OISLIbHOCMI 3 MOJOOWUMYU WKOTAPAMY, SUKOPUCMAHHS OCGIMHIX
MEXHONORI y NIOBUWEHH] NPOOYKMUBHOCMI NpedeHyii 8 3abe3neuenHi npoghecitina-meopuozo
3DOCMANHs MAUOYMHIX Nedazozié Ha OCHOBI BUKOPUCTANHSL PI3HUX THOpMayitinux 0dicepel i 6udie
MexHoN02Iu (KOYUUH2OBUX, imMepcCilHux, IHGhOPMAYIIHO-KOCHIMUBHUX, iHghopmayitino-
KOMYHIKQYIUHUX, 3a0QUHUX MA iH.), WO CMUMYIIOI0Mb 080100IHHS NPOGECIHUMU KOMNEmMeHYIIMU,
NpeGeHMUBHUMU  OIIMU | 20MOBHICMb 00 NPEeBEHMUBHOI  OUSLIbHOCMI,  CXAPAKMEPUZ0BAHIL
PISHOMAHIMHI 8UOU 3A60aHb. HA 3AKPINIEHHA 10IKO-peqhleKCUBHUX, HNOULYKOBO-pepIeKCUBHUX,
perexcusno-0ocnionuybkux i pegexcusno-meopuux Oi. OOIPYHMOBAHI MONCIUBOCIE OCEIMHIX
MEXHONORIL SIK  8ANCIUBO20 OUOAKMUYHO20 3AC00Y, WO € pe3epeom NiO8UWEHHs AKOCI
npeeeHMuUBHOI OIIbHOCMI | NI020MOBKU KOHKYPEHMOCHPOMOICHUX (haxieyie nedazoeiunoi cghepu 00
opeanizayii 0ceimHbLO20 Npoyecy HA NPUHYUNAX Ne0a20liyHOi npeseHyii; OOIPYHMOBAHI YMOBU
NPOOYKMUBHOCHI HABYAILHUX KYPCI@ U  OCBIMHIX MEXHON02I 0Nl PO3GUMKY NPOGHeCiliHuX
30i6HOCMel, NI3HABAILHOI CAMOCMIUHOCTI, KPeAMUBHO20 MUCIEHHS, AKMUBHOL Npogheciiinoi nosuyii
ma meopuo20 Cmuio OisIbHOCHI MAUOYMHIX nedazo2ie; KOHKpemu308aui neoazoeiuti yMosu, o
3abe3neuyroms NPOOYKMUBHICMb 30ACB0EHHS MEOPEMUYHUX OCHO8 NPeGeHMUBHOI Nnedazoliku U
3AKPINIeHHs NPeGeHMUBHUX Oill MAUOYMHIX neoaozis: 0COOUCMICHA CNPAMOBAHICIb Neda2o2iuHOl
nio2omoeku, iHOUGIoyanbHull nioxio 0o il opeawnizayii, pozmaimicms axmusHux gopm i Memodis,
080JI00THHS. MEMOOUKOI0 Neda2o2iuHoi 83aEMO0ii, CnispoOIMHUYMEA U CniemMeopuocmi, CIMEOpPeHHs.
cumyayiti ycnixy u YCyHeHHs a8mopumapHux Oitl, poO36UMoK 0eMOKPAMUYHO20 CIUIO OsLIbHOCI
Matlbymuix neoazoeie nowamkosux kuacie. Ompumani pe3yiomamu MOXCYmMob CILYHCUMU OCHOBOIO
071 no0anbwloi HayKoBoi po3pobKU NpoblieM NpeseHMUBHO20 GUXOBAHHS Ul HAGUAHHS YUHIBCHKOL
MONOOI Y NOEOHAHHI 3 BUBUEHHAM WLIAXI8 VYOOCKOHANEHHS CHeyianbHOi Ni020moeKU neoazocie
CcepeoHbOi ma cmapuioi WKoIU, po3poOKU MemoOUuKY 1l MeXHON02I] BUBUEHHS CNeYIaTbHUX OUCYUNIIH
3 YPAXYBAHHAM BIKOBUX MONCIUBOCMEU 0COOUCMOCMI 8 cucmeMi be3nepepsHoi 0ceimiu.

Knrouoei cnoea: 3micm niocomoexu, npegenmuena nedazocikd, npeseHmueHa OisalbHICMb,
MexXHON02I3aYis, 0C8IMHI MEXHOI02li, neda2o2iuti YMosu.

IMocranoBka nmpodJsemu. Peanizamis Konneniii HoBoi Ykpaincekoi mkonu nependoadae
MONIYK MUISAXIB TMOJAJIBIIOT ONMTHUMI3allii BUIIOI OCBITH, MIJBUINEHHS ii poJii B MoOJepHi3amii
CYy4acHOTo CYCHUIbCTBAa W 30arayeHHs JIOJACHKOro Kamitaimy. OpieHTallisi CUCTEMH OCBITH
VYxpaiau Ha GopMyBaHHS TBOPUOI OCOOMCTOCTI YCKIIATHIOE XapaKTep Mpailli CydacHOTO Teiarora
i BuUMoOrum 10 piBHA Horo mpodecioHanizmy. OcoOnuBy poiib y pilleHHI Iii€i 3agaui Mae
OHOBJICHHS 3MICTY MiJIFOTOBKMA MaiOyTHIX MeNaroriB 10 MNpeBEeHTUBHOI MpodeciiiHOoi AiSIbHOCTI
¥ moIyk 3aco0iB MiJIBUIIIEHHS SKOCTI YHIBEPCUTETCHKOI OCBITH.

AHani3 aKkTyaJbHMX AocHiIxeHb. OHOBJIEHHS 3MICTY MENAaroriyHOi OCBITH CIIONyYeHE i3
3aCTOCYBaHHSAM DPI3HOMAHITHUX MEIAaroriyHuX TEXHOJOTIH, MOIIYKY SIKMX, OOPYHTYBAaHHIO IXHBOI
CYTHOCTI, CTpaTerii 1 TaKTHKH HpPHUCBSYEHI poOOTH OararboX YdeHHX. Y MpPaKTHIl OepKaiu
BU3HAHHS TIOJIOKEHHS MIOA0 3wmicTy menaroriyHoi miarotoBku (T.[osra, O.JlybaceHrok,
M.Konnapamos, A.Hicimuyk, O.ITomeryn, FO.Uectep); momo 3micTy TEXHOJOTiIH OCOOHMCTICHO
opienroBaHoro HapyaHHs (H.bimokonna, JI.Bapsaupka, JI.Kpaciok, O.Komap, O.CaBueHko);
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TpeHiaroBux TexHonoriii (I.Bmacenko, H.I'ypoBa, B.Mempuuk, T.Menpanuyk, LHikitiH,
I"ITonsikoBa); koyumHropux TtexHonorid (H.300enpko, b.Capuyk, I'.bimaBuu, O./lymenko,
T.IlecrakoBa Ta iH.). Haxkamb y HHMX NepeBaXarOTb OCHOBM KJIACHYHOI IEAArorivyHoi Teopii,
KOPEKIIIHHI METO/IM, TIeIarOT1YHUIA BIUIMB 1 HEIOOIIHKA MIeIaroriyHol B3aEMO/Iii B CHCTEMI BIIHOCHH
«y4YHTeNlb — YYCHbY», BIJICYTHICTH IMOJIOXEHb MPO MPEBEHTHUBHY MISUTBHICTD SIK BAXIMBUN (PakTop
comjamzarii ocooucTocTi y mpoiieci HaBdaHHs. Hemorniky, BUsIBIICHI B YHIBEPCUTETCHKIN MPAKTHIILI,
MiATBEpAWIN HEOOXITHICT, MOJEpHi3alii 3MICTy MiATOTOBKK CTYICHTIB N0 pOOOTH 3 YYHIMHU
nmoyaTkoBoi mKo. ChOrogHi HaOyBae aKTYaJIbHICTh IPOOJIEMH IPEBEHTUBHOI [ISUTBHOCTI SIK
(akTopy YCHIIIHOI COIiami3alii MOJOAIIOr0 MIKOJISipAa B YMOBAX IIKUIBHOT OCBITH, PO3KPHUTTS ii
TEOPETUYHUX OCHOB M TEXHOJIOT13allii MIATOTOBKY 10 HEi.

CyuacHICTh BHUMAara€e 30CEpeDKCHHS 3YCHJIb BHINOI IIKOJIW HA TONIYK HUISAXiB OHOBJICHHS
3MICTY MiJITOTOBKM MaHOyTHIX IEAaroriB 10 TBOPYOi AISUTLHOCTI B yMoBax iH(opmaruzarii i
TexHonorizamii ocBiTH (30kpema, O.YameuynukoBa [9]); 3HATTI ICHYIOUOTO MPOTHUPIYYS MDK
COIIIAIbHUM 3aMOBIICHHSM Ha MIATOTOBKY IEJaroriB, 3JaTHUX 3HIMCHIOBATH SIKICHI 3MIHH Y
npodeciiiHid TisTbHOCTI 1 3a0e3medyeHHAM i MPOAYKTHBHOCTI NUIIXOM 30aradeHHsl iHTENeK-
TyaJIbHOro Oaraxy JOCATHEHHSMHU I€aroriyHoi HayKM 1 OCHOBAMH TEXHOJIOTI3allii OCBITHHOI'O
poIIeCy, HAOYTTS TOCBIAY MPEBEHTHBHOI AISITHHOCTI 3 IIKOJISIPAMH Pi3HUX BIKOBHX KaTErOpii.

Metoro crarTi € OOIpyHTYBaHHS KOHLENTYaJbHUX IOJOXEHb NMPEBEHTHUBHHUX 3HAHb B
couiamizamii 0COOMCTOCTI, BUKOPUCTAHHS X PECYpCHHUX MOMJIHMBOCTEH y 3a0e3neueHHi SKOCTi
npodeciiHOT MAroOTOBKM MallOYTHIX MEJaroris 10 MPEeBEHTUBHOI JTiSIIbHOCTI.

Bukiaag ocHoBHoOro martepiaay. HeoOximHICTH 1 TpaBOMIPHICTH OHOBIEHHSI 3MICTy
[e/1aroriyHoi MiArOTOBKU 4Yepe3 3ajlyuyeHHsI 3HaHb MPEBEHTUBHOIO XapakTepy M YBEAECHHS 10
HABYAIBHOTO ITUIAHY TEOPETUYHOTO Kypcy «OCHOBU TPEBEHTHBHOI MEAArOTiKH», MPAKTHKyMY
«PimeHHs mnemaroriuHUX 3ajad 1 NMpOrpaBaHHs pOJBOBUX CUTYaliil», TpeHiHry «Po3BHTOK
EMOIIIfHOT Ta TIOBEIIHKOBOI THYYKOCTI IMeAarora» Ta iH. AKIEHT MpH 3aCBOEHHI MEIaroriaHol
Teopii MpuUMajgae He Ha caMi 3HaHHS PO MPEBEHIII0 Y BUXOBaHHI i HaBYaHHI, a mepeayciM Ha
PO3BHUTOK 34aTHOCTI MaifOyTHHOTO MeAarora CaMoCTiiHO MUCIIUTH, aKTUBHO JTITH B MPaAKTHYHUX
CUTYyaIlisIX, TBOPUO BHpINIyBaTH TMeaaroridydi mnpobiemu. Ili Kypcu mMOKIMKaHI PO3KPUTH
cnenudiky MPEeBEHTUBHOI IiSUTBHOCTI, MEAAroriyHoi MIATPUMKH W 3amoO0iraHHs 3aKpillJICHHIO
HEraTUBHOTO JOCBIY MOBEIIHKU JIT€H, KOHKPETU3YBaTH NIJISXU TOIMEPEIKEHHS Me1aroriyHol
3aHen0aHOCTI JiTeH, 3a0e3MeunTH CHUCTeMaTHYHYy M IiIecnpsiMOBaHy poOOTy 3 (popMyBaHHS
TOTOBHOCTI CTYJI€HTIB 0 IPEBEHTUBHOI NI€AArOr1YHOI pOOOTH 3 MOJIOAIIMMU IIKOJISPAMH.

Merta kypcy «OCHOBM MNpEBEHTHUBHOI MNEIArorikW» MOJsArae B TOMY, 100 3amolirTu
HaNOUIbII TUITOBUM IOMMWJIKAM MalOyTHIX MEJaroris, JaTH iM OCHOBHI OPIEHTUPH Y BUPILIEHHI
CKJIaJHUX MEJaroriuHuX CUTYyalill, CTUMYJIIOBaTH iXHIO CaMOOCBITHIO poOOTYy 3 (OopMyBaHHS
TOTOBHOCTI JI0 TPEBEHTUBHUX Ml y OCBITHBOMY IIpOLIECI, B OIAHYBaHHI METOJUKOIO
NPEBEHTHBHOI TMeNaroriyHoi poOOTH 3 MOJOAIIMMH IMKoiuspamu. Llel Kypc NOKIMKaHUN
HiAroTyBaTH MaiOyTHIX MEAaroriB J0 BUPIIIEHHS HACTYMHHUX 3a/Jay: rapMOHI3allis BIAHOCUH
JFOIMHU 3 HAaBKOJIMIIHIM CBITOM, CYCHUIbCTBOM; T'apMOHI3allis 1HTEIEKTyaJlbHOI Ta €MOLIHHOT
chep y PpO3BUTKY OCOOWCTOCTI; coIiami3aiis OCOOMCTOCTI 3a JOMOMOTOI TeAaroriqyHo
OpPraHi3oBaHOTO ¥ KEpOBAHOTO OCBITHBOTO CEPENIOBMINA; AJalTallisl JIOJWHH J0 YMOB
1H(OpMaLIIfHOTO MPOCTOpPY, CTBOPEHHS YMOB [UISl 3a/J0BOJIEHHS 1I Mi3HABAJIbHUX MOTPeO;
¢dopMyBaHHS CTIMKOCTI OCOOMCTOCTI HEraTMBHHM BIUIMBaM HaBKOJIMIIHBOTO CEpeIOBUILA,
cB00OAM BUOOPY ¥ TOTOBHOCTI Bi/ANOBIATH 32 BIACHUN BUOIp.

[Iporpama Kypcy Mae Ha MeTi: a)pO3KpHUTTS LUIAXIB cowiaiizaiii ocoOUCTOCTI depes
BHUXOBaHHS I HaBYaHHS; 0)BUABIIEHHS TUX (PAKTOPIB, SIKI HETATUBHO BIJIUBAIOTH HA CTAHOBJICHHS
0COOMCTOCTI MOJIOJIIIOTO LIKOJISIPA; B)PO3KPUTTS 3ac001B rapMOHIi3allii IHTEpeCiB CyCHiIbCTBA U
OCOOHMCTOCTI, 3HATTS TPYIHOIIIB aaanTaimii JTATHHUA O MIHJIMBOI HABKOJHWIHBOI IHCHOCTI,
iaeHTudikamii AMTUHU, EPETBOPEHHS HAaBYAJILHOTO MpPEAMETy 3 Jkepena iHdopMarlii Ha 3acid
PO3BHUTKY OCOOHMCTOCTI.

Kypc moknukaHuii 1mo3HailOMUTH CTYAEHTIB 31 CHenU(iKOIO NPEBEHTUBHOI IisIBHOCTI
mejarora, OCOOHMCTICHO-OPIEHTOBAHWMHM TEXHOJIOTISIMH, METOJUKOIO MOHITOPUHTY SIKOCTI

39



AKmyaavHi numaHHsA npupooHuU4o-mamemamu4Hoi oceimu. 2023. Bunyck 1(21)

nenarorivHoro mpomecy. Ilpm po3poOui 3MICTy MiATOTOBKM MaiOyTHIX Ie€JaroriB a0
MPEBEHTUBHOI [ISUIBHOCTI 3 MOJIOAIIMMH IIKOJSPaMU yBara akleHTyBajacsi Ha TOMY, WIO
«3HaHHS Teopii i moTpeda B HECTaHJAPTHOMY BHpIlIEHHI MpodeciiHuX MpodsieM — BasKIMBi
XapakTepUCTUKH TpodecioHanizMy cydacHoro (axiBiygl. BakiMBO BUMTH CTYIEHTIB KYJIbTYpi
NOBO/KEHHSI 3 HAayKOBMMH (pakTamMu, yMIHHIO TPOTHO3YBaTh (aKkTH, sKi BIUIMBAIOTH 3
JOCITIJDKYBAHUX Teopik» [5, ¢.10].

Ha 3anarrsax 3a xypcom «OCHOBM TNPEBEHTHUBHOI MENAroriku» y MaiOyTHIX Menaroris
HaIpaIbOBYBAIKCS TBOPYI BMIHHS: aHAJIi3yBaTH MPOOJIEMHI CUTYaIlii; CTaBUTH OJIM3bKI M JaJieKi
I[iJTi; KOPEKTHO CTaBUTH 3aJiadi, 110 BHUILTUBAIOTH 3 IIJICH; CAMOCTIHO pOOHUTH y3araabHIOHUI
BHUCHOBKH, BHOKPEMJIIOBATU TOJIOBHE, ICTOTHE; OAYUTH ¥ 3HAXOAUTHU HECTAHJAPTHI CHOCOOU
BUPILICHHS MEJaroriuHuX 3aJ1a4; MBUIKO 3HAXOIUTH NOTPiOHY iH(OpMaIliio; HE JOTPUMYBATUCS
CYBOPO OJTHOTO pa3y O0OpaHOi MO3uIlii, YMIHHSA CaMOCTIHHO NpPUWMATH PIIICHHS; YMIHHS
MPOTHO3YBATH, IepeadadaT HACTIIKN YXBAJICHUX PIIIICHb.

[Tpu cTpyKTypyBaHHI AOCTIIHUX 3aB/aHb YPaxOBYBaBCs iXHil MOTEHIIiaNl y BiANPAIbOBYBAHH1
B MaiOyTHIX TI€laroriB  eMOI[HHO-TBOPYOr0 CaMONOYYTTS, TOOTO BMIHHS 3/iCHIOBATH
MICUXOJIOTIYHE HAJNAIITOBYBaHHS HA MPEBEHTHBHY [iSUIbHICTH, BiIOMpaTh HEOOXiAHI €MOIIiiH1
3aco0M, CHCTEMaTH3yBaTH HABYAIBHMN MaTepial 3 ypaxyBaHHSAM TapMOHI3allii eMOIIiHOI Ta
IHTENEKTYaIbHOI cdep MiSUTbHOCTI, PO3BUTOK MEHEKEPCHKUX 3I0HOCTEH.

OcobnvBa poib y 3MICTI TIATOTOBKH JO MPEBEHTHBHOI JIisUIBHOCTI BiJBOJHIIACS
OPOMNEACBTUYHOMY KypCy SK OJHOMY 3 BapilaHTIB IICHXOJIOTO-TIEAAarori4YHOl MiATPUMKU
CTYZCHTIB JI0 YCIIIIHOTO BXO/DKEHHSA iX B MpodeciiiHy MisIbHICTh. BUITYCKHUKIB MeqaroriqyHux
VHIBEPCUTETIB BAXKJIMBO HABUUTHU [IATH B IMOCTIMHO MIHJIMBUX YMOBax, MpPUHAMATH PILICHHS,
BIJIIOBIIaTH 3a CBOi il i MOBEMiIHKY y4HIB. J[0 3MiCTy miaArotoBku BKitoueHUH «lIpakTrKym
BUPIIICHHSA ME€JaroriuHuX 3a7au», MeTa SKOTr0 — HABUYUTH CTYACHTIB ()OPMYIIIOBATH MEIaroriuHy
3a/1aqy, MOJICIIOBATH TPOQeciiiHy CUTyaIlif0 Ta IIyKaTH ONTHUMAJIbHI NUISXH BUXOIYy 3 Hel.
[TinroroBka cTyJeHTIB Oyna clipsIMOBaHa Ha HalpalfoBaHHsS BMiHb BUKOPUCTAHHS MeJaroriyHoi
Teopii Uil 3HAXOJDKEHHs aJIeKBaTHOIO BHMXOJy 3 MEJaroridyHoi cuTyauii ¥ oOIpyHTyBaHHs
METO/1B BUOOPY KOHKPETHHUX JA1i Y BUPIILIEHH] MKUIbHUX IpodsieM. [Ipu nbomMy yBara cTyeHTIB
aKIEHTyBaJIacsl Ha OBOJIOJIHHI METOJIMKOI HAYKOBOI'O aHaJli3y CHUTYyallidf, alrOPUTMOM aHali3zy
neaaroriyHux siBuml. B ocHoBY nokinazaeni HanpamtoanHs JI.Kongpamosoi [6], M.Cnrocapenko
[7], y AKMX PO3KpUBAETbCA TEOPETUUHUI aCHEeKT 3aJauHOr0 MiAXOY 10 MiATOTOBKM MalOyTHIX
NeAaroriB 1 TEXHOJIOTiSl BHpILIEHHS MeJaroriyHux 3azad. Ha HaByanpHUX 3aHATTAX
BIJIIPAlIbOBYBANACsd METOAMKA W TEXHOJOTIS BUPIIMIEHHS TMEJaroriuHux 3afad W aHami3y
CUTYyaIli}, 10 nepeadavaroTh HAsBHICTh MPEBEHTUBHUX AiM yuuTess. Pi3HI BUIM MeaaroriyHux
3a1a4 1 CUTyalill CIpHsUId BUPOOJIEHHIO W 3aKpIMVIEHHIO JIOTiKO-pe(IeKCUBHUX, IOIIYKOBO-
pedraeKkCuBHUX, PePIIEKCUBHO-IOCTIAHUIBKUX 1 pe(IEKCUBHO-TBOPYMX Jiil cTyneHTIB (Tabm.1).

Tabmurs 1

Tunu 3aBaaHb i BIpaB 3 BiANpanboOByBaHHS Pi3HUX THUIIB NPeBEeHTUBHUX il

NPOTHO3YBAaTH, NepeadavyaTi HACTIAKH YXBAJCHHUX pillleHb

Hii 3aBaaHHS TEOPETHYHOI0 XapaKTepy
Jloriko-pednexcuBHi  3aBaaHHS 3 BU3HAUEHHS CYTHOCTI MENAroriyHUX MOHSATH 1 MPOIECIB;
3aBIAaHHS 3 BWSBJICHHA NPUYMHHO-HACIIJIKOBHX 3B’SI3KIB Yy
OCBITHBOMY TIpOIleCi; 3aBIaHHS Ha BHM3HAYCHHS 3arajbHOroO 1
BIZIMIHHOTO B TI€ZIarOT1YHUX (DaKTax 1 sIBUIIAX.
ITomykoBo- BripaBu Ha aHami3 1 OLIHKY Jill Y KOHKPETHUX CHUTYallisX; BIPaBU 3
pedexcuBH1 B1I0OPY METOJIB BHUPIIIEHHS HaBYaJbHUX Mpo0JeM; BIpaBu 3
BU3HAYEHHS KOMIIOHEHTIB JOCHiAHOI mpoOjaeMu; BHpaBH 31
CKJIAJITaHHS METOANKN PO3POOKH IMeIaroriaHoi mpooIemMu.
Pe¢nexcuBHo- 3aBmaHHA 13 CaMOCTIHHOI TOCTAaHOBKM 3a/a4 IPEBEHTHUBHOTO
TOCII HUIIBKI BHXOBaHHs 1 HABYAHHS; 3aBJaHHS 3 aHAII3y HAyKOBO-TICAArOT1YHHUX
JpKepen 3 pobiieM; 3aBAaHHs 3 aHaNi3y M OLIHKU Pi3HUX TOYOK 30pY
Ha nefaroriyfi ¢paktu abo sBUIIA.
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[IponoskeHHs Tadnuii 1

PednexcuBHo-TBOpui = BmpaBu 3 pO3BUTKY [iaJOTIYHOTO MHCJEHHS BIIPaBH 3 PO3BUTKY
3MATHOCTI 0auuTH HOBE Yy paHille BIJOMOMY #H OOIpyHTOBYBaTH
OpUTIHAJIBHI ~ CIOCOOM  BUpIIIEHHSA  MpoOJeMH;  BOpaBU 3
MOJICTIIOBAHHS JiaJIOTy.

3aBnaHHs 1 BIIpaBU 3a TpyraMu

MetoanyHi 3aB1aHHS 1 BIIPaBH
Jloriko-pednexkcuBHi  Po3poOka cxemu aHajmizy NEeAaroriyHuX CHUTYallii; BUPOOJICHHS
crpaterii W  TaKTUKM  pilIEHHS  NENaroriyHoi  mpooOiemu;
OOTpyHTYBaHHS CIOCOOIB BHUPIIICHHS NEAaroridyHoi 3agadi, iXHii
aHaii3 ¥ OIIHKA; BOpPaBM 3 OLIHKH JOCBiAY IHIIMX YYaCHHKIB
OCBITHBOTO TMPOIECY, BIPaBU 3 BIANPAIbOBYBaHHSI CIOCOOIB
3aCTOCYBaHHS NEIAaroriyHOro JOCBIAY B HECTAHJAPTHUX CUTYAIlisX.

[TomykoBo- 3aBnaHHs, II0 CHPHUSIOTH BIANPALbOBYBAHHIO JIEMOKPATHYHOTO

pediekcuBHI CTHJIIO JIISUTBHOCTI ¥ CHUIKYBaHHS; 3aBIAHHS 3 BiANPanbOBYBAaHHS
€MOIIIHOI Ta MOBEAIHKOBOI THYYKOCTI Meiarora.

Pe¢nekcuBno- BrpaBu 3 BianpanboBYBaHHS NPUHOMIB IEJAaroridHOI B3a€EMOII,

JIOCJI THULIBKI CHIBPOOITHUIITBA Y CHCTEMI «IEAaror - Yy4YeHb»; BIPaBU IO

BUPOOJICHHIO BMIHHSI IHTEpIpPETYBaTH BJIACHI TeJaroriyi mii;
BIIPaBM Ha BIJIPalbOBYBaHHS CHOCOOIB 1 MNpHUIOMIB HagaHHS
(dhopMaM poOOTH OCOOHMCTICHOT CIIPSIMOBAHOCTI.
PednexcuBHO-TBOpui  3aBAaHHSA, CHOPSIMOBAaHI HAa PO3BUTOK Yy CTYIEHTIB MOTpedH B
IHHOBAIIISIX; 3aBJaHHS 3 PO3BUTKY TBOPYHMX 3MI0HOCTEH CTYIEHTIB;
3aBJIaHHs Ha PO3BUTOK peduiekcii i KOHCTPYIOBaHHS IeIaroriyHux
TIii1; BIipaBM 3 BUPOOJICHHS TPYIIOBOI CAMOOIIHKHY JIiHi 1 CIIIJIKyBaHHSI.

3aBaHHs 1 BOIPABU 3a TpyHaMH

TexHoJsorivni 3aBJaHHs

Jloriko-pednexcuBHi | BrpaBu 3 mutaHyBaHHs W oprasizaiii NMPEeBEHTUBHOI isJIBHOCTI,
BIIpaBU 3 B1A0OpYy, CTPYKTypyBaHHs IeAaroriyHoi iHdopmamii i
BUOOPY COCO0iB MPEBEHTUBHUX Jiii; BIPaBH 3 KEPYBaHHS eMOLISIMU
Ta €MOLIMHUM CTaHOM YYacCHHKIB OCBITHBOTO TIpOIECY; 3
MIPOrHO3YBAHHS Pe3yJIbTaTiB IPEBEHTUBHOI JiSUIBHOCTI.
[TonrykoBo- 3aB/aHHA 3 IPOEKTYBAHHS 3MICTY NIPEBEHTUBHOI A1SNIBHOCTI; BIIpaBU
pedexcuBHi 3 PO3MOJLTY pojel yYaCHHMKIB MPEBEHTUBHOI AISJIBHOCTI; BIPaBH 3
JIarHOCTHKYU PE3YNbTATIB ¥ OLIHKHU SIKOCT1 BUPIIIEHHS TOCTaBIEHUX
3aa4; BIOpPaBM 3 JIarHOCTUKM  PO3BHBAIOUOr0  MOTEHIIATY
MIPEBEHTUBHOI JISUIbHOCTI.
Pe¢nexcuBHo- 3aBaHHA 3 BIANPAlbOBYBAaHHS CIIOCOOIB caMOaHali3y MelaroriyHux
JIOCJI JHUIIBKI SIBUIII 1 pe3yJIbTaTiB; 3aBIaHHs HA BHOIP CIIOCOOIB JOCATHEHHS ITiIeH
1 3ac00iB iXHBOIO JOCATHEHHS; 3aBJaHHS Ha aHai3, caMOaHali3 i
CaMOOIIHKY MeIaroTiyHux Jii.

BukoHaHHS CTyA€HTaMU pPi3HHX 3aBIaHb 1 BIPAB CTUMYIIIOE€ B HUX MTO3UTUBHY MOTHBAIIIO
NeAaroriyHol isIbHOCTI, PO3BUBAE YCTAHOBKY Ha MEJaroriyHy B3a€MOJII0 i CIIBPOOITHUIITBO B
JISUTBHOCTI W CHUJIKYBaHHI, IEAaroriyHy MIATPUMKY W JIOMOMOTY THM, XTO ii mOTpedye,
3aKPITUTIOE IEMOKPATHYHUM CTUJTB JiH TIeAaroris.

AHami3 TeopeTHyHOi CKJIaJ0BOI MiJTOTOBKA MaiOyTHIX TNEeAaroriB J0 MPEeBEHTUBHOI
TISITBHOCTI JI03BOJISIE TOBOPUTH TIPO HEOOXIAHICTH 3MIH Yy 3MICTI JE€pKaBHUX CTaHIAPTIB 3
NelaroriyHuX JAUCHUILIIH. MeToauka poOOTH HajJ MEpPEeTBOPEHHSIM 3MICTy HaBYaJIbHOTO
MaTtepiany MIFYUX MiAPYYHHKIB MOYATKOBOI IIKOIHM Tepeadayae 3MiHY, OHOBJIEHHS CYTHOCTI
3MICTy 3HaHb: 3HaHHSA HE JUIS BIAMOBIiI, a 3HAHHS SK I[IHHOCTI 4Yepe3 YCBIAOMIICHHS YYHSIMU
iXHBOT'O OCOOHMCTICHOTO CMHUCITY, JIe aKTyalli3yIOThCs 3B’ SI3KM 3HAHBb 3 METOIO 1 TPOILIECOM, 3MICTY
3HaHb 3 TBOPYICTIO, A€ 3MICT 3HaHb € KOHTEKCTOM BIAKPHUTTS, OCHOBOIO caMopeami3aliii.
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OBOJIOJIHHS TEOPI€I0 NPEBEHTHBHOI MENAroriKM CIIOJYYaeThCs 3 BaXJIMBUMH CKJIAJJOBUMHU
HiATOTOBKY MeJarora-no4arkiBlis:
— OBOJIOAIHHAM METOAMKOI0 poOOTH Tenarora 3 IEPEeTBOPEHHSAM 3MICTY HAaBUYAIBHOTO
marepiany;
— PO3pOOKOIO ANrOpUTMy pPOOOTH Iefarora 3 IEPEeTBOPEHHSIM 3MICTY HaBYallbHOTO
MaTepiany BiIMOBIIHO A0 (opMyBaHHS OCHOB OpraHizailii y4HiB;
— HaNMCaHHSIM KOHCIEKTY OCOOMCTICHO-OPi€EHTOBAHOTO YPOKY;
— TPOBEACHHSIM W aHaNi30M YPOKY BIJIOBITHO 10 OOIPYHTOBAaHMX KPHUTEPIiB OIIHKH HOTO

edexkTuBHOCTI [8].

BukoHnyroun 10ociaH1 3aBIaHHs, CTYJACHTH BUYMJIUCS CIIBBIIHOCHTH €MOIIIMHUI KOMDOPT 3
NEIaroriyHOI0 B3a€EMOJIIEI0 SIK BKJIMBOIO YMOBOIO iXHBOI HiATOTOBKH JI0 MPEBEHTUBHHUX ii.
BxroueHHsT 10 3MICTY MIATOTOBKHM IHTEPAKTHUBHUX (OpM W METOIiB POoOOTH Majo Ha MeETi
3a0e3medeHHs] YMOB JJIsl BAOCKOHAJIIOBAaHHS B MailOyTHIX IeqaroriB NpuiioMiB KOMYHIKaTHBHOI
AKTHUBHOCTI, CIIOCO01B CIIIBPOOITHHUIITBA i CITIBTBOPUOCTI B CUCTEMI «II€JJaror - yYEHbY.

BukopucranHs iHTEpaKTUBHUX TEXHOJIOTIH y mporeci mpodeciiHol MmAroTOBKYA Maii0yTHIX
[e1aroriB  CTUMYJIOE Ipouec (OopMyBaHHS IX TOTOBHOCTI /10 NPEBEHTUBHOI MISJIBHOCTI 3
MOJIOJIIMMH IIKOJISIPaMH, JOTIOMAarae y CIIUIKYBaHHI, pO3B’si3yBaHHI KOHQIIKTHHUX CHTYaliid,
HAaXOJUTH CHOCOOM ONTHMAJIBHOTO PpIlIeHHA NpobieMu, HAOYTTIO JOCBiAYy MO3UTHUBHOI
B3a€MOJIii. 3aKpilUICHHSI MPUIOMIB aKTUBHOI B3a€EMOJIl 3 YYHSAMHU 3AIHCHIOBATIOCS B TpoIECi
MO/JICJIFOBAHHS MENaroriyHuX CHUTYyallii, BUKOPUCTAHHS POJILOBUX IrOp, CHUIBHOTO BHPIIIEHHS
npo0jeM Ha OCHOBI aHaji3y CHTyalid 31 MIKUIbHOI MpakTUKU. [HTepakTHBHI opMH i MeToan
CIIPHUSIOTh CTBOPEHHIO aTMoc(epH CIIBpOOITHUIITBA ¥ CIIBTBOPYOCTI, JAlOTh MOJKJIUBICTh
Maif0yTHROMY I1€JJaroroBi CTaTH HACTABHUKOM, TOBAPHILIEM ISl YUHIB.

BianpanpoBytoun Ha 3aHATTAX 3 MEAArOTYHUX JUCIMIUTIH IHTEPaKTHBHY B3a€MOJIIIO,
CTYJICHTH BUYAaThCS OyTH JIEMOKPATUYHIUMH, KPUTUIHO MUCIIMTH, IPUIMAaT OOTpYHTOBaHI PillICHHS.
VY mpotieci gianory, TpH, OCMUCIEHHS MEHArOTiYyHUX 1 TICHXOJIOTIYHMX 3aMallbOBOK, JWCKYCIH,
aHaJi3y ¥ NporpaBaHHs POJILOBUX CUTYAIll CTYAEHTH OOMIHIOIOTbCS AYMKaMH, 1I€IMH. CIOCOOaMu
TisIbHOCTI. Pa3oM 3 TUM BaXJIMBUMH € YMOBM peaiizailii akTUBHUX (pOpM HaBUaHHS — BeCh LieH
MIPOIIEC TTOBUHEH MPOBOJUTHCS B aTMOC(EP! UyHHOCTI i B3a€EMOJIOTIOMOTH, III0 CIIPHSIE 3aKPITUICHHIO
B MaiiOyTHIX MeJaroriB MPeBEHTUBHUX J1iH, YAOCKOHAIIOE TXHIO KYJIbTYpPY CIUIKYBaHHS.

BrnpoBajykeHHs HOBUX TEXHOJIOTIH B MPOLIEC MIATOTOBKYA MaOyTHIX YYUTENIB [TOYaTKOBOT
IIKOJM € BaXJIMBUM 3acO00M MiJBMILIEHHS PIBHA iX TOTOBHOCTI JO MPEBEHTUBHOI JiSUIBHOCTI.
JlouinpHO Ha 3aHATTAX 31 CTYAGHTaMU BHUKOPHCTOBYBATH OCBITHI TeXHousoOrii: imepciiini (VR-
TEXHOJIOTI1 BipTyanbHOi peanbHOCTI Ta AR-TexHOJOrii JOMOBHEHOi peanbHOCTI), SIKi JAIOTh
LUTICHE B1AOOpaXK€HHS AIMCHOCTI, TPYHTYIOThCS Ha MDKIpPEIMETHIN 1HTerpamii ¥ mpUHIMIAX
poOJIEMHOCTI, JO3BOJISIFOTh HAOYHO BUBYATH Pi3HI 3HAHHS, JONOMOXKYTh CIPOCTUTH PO3yMiHHS,
IPUCKOPUTH 3aCBOEHHS HAaBUAIBbHOI 1H(OpMAaLii, TIABUIIUTHU SIKICTh HaBUAIbHOI A1SUIBHOCTI [4].
TexHoJOril TOMOBHEHOI PealbHOCTI MPOEKTYIOTh HU(POBY iHOpMaLito (300paskeHHs, Bizeo,
TEKCT, Tpadiky) mo3a eKpaHaMHu TPHUCTPOIB Ta 00’ €IHYIOTh BIPTyaJibHI 00’€KTH 3 peaTbHUM
cepenoBullieM. TexHOJOr BipTyaJbHOI peabHOCTI NEPEeHOCATh CTY/AEHTa B LITYYHHUH CBIT, 1€
HABKOJIMILIHE CEPEIOBUINE IMOBHICTIO 3MiHEHe [2]; iHpopMaliiiHO-KOMYyHIKaIliHI TEXHOJOTIi
PO3BHBAIOTH KYJIbTYPY MOBIJIEHHS, BOJIOJAIHHS CIOCOOaMU poOOOTH 3 PI3HUMH JKEperIaMu
iHdopmarii [1; 3; 8 Ta in.]. L{i TexHOJIOTIi JafOTh MOXKJIIUBICTE MaWOyTHIM BYHTEISAM TIHOIIE
BUBYATU MpPEIMETH, aHATI3yBaTH HACHIAKU MOAii, HaOyBaTH JOCBiJ, 10 SIKOTO BOHM HE MAIOTh
noctyny. BukopucTaHHs iMepciiHUX Y HaBYaHHI JIONIOMara€ CIPOCTUTH PO3YMIHHS,
NPUCKOPUTH BUBYEHHS 1 3aCBOEHHS HaBYAJILHOTO Marepiany. MaiiOyTHI BUMTElN 32 JOITOMOIOI0
IMEpCIMHUX TEXHOJIOTiN OBOJIO/AIBAIOTh YMIHHSIMU BHUKOPUCTOBYBAaTH BIpTyaJibHYy M JIOMIOBHEHY
peasbHICTh JUISL B3a€EMOJIl MOJIOJIIMX INKOJSPIB 3 PI3SHUMU OO0 €KTaMHU Y TPUBHUMIPHOMY
npoctopi. BukopucraHHs UMQPOBUX  TEXHOJNOrIM MO3UTUBHO BIUIMBAa€E Ha  pIBEHb
KOMIIETEHTHOCTI MaiOyTHix yuuteniB. [lonut Ha mmdposi Texnomorii 3pocratume [12], mo
00yMOBJTIO€ HEOOX1THICTH OBOJIOAIHHS ITU(POBUMHU HABUYKAMH, SKi 3a0€3MMEUYIOTh MOXKIIUBICTh
edexTuBHIIE HAOyBaTH KOMIIETeHIIIH y OaraTeox iHmuX chepax [10]. Indopmartiitni TexHonorii
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CTHMYJIIOIOTH MOLITYK HOBHX METO/IiB HAaBYAaHHS, BAKOPUCTAHHS TOJJATKOBHX JKepel iHpopmartii,
JIOITOMararoTh MIBHIKO i mpodeciiiHa BUpilyBaTH HOBI CKiIaaHi 3aBaanus [11].

B acmekTi BIOCKOHANCHHS MIATOTOBKM MaWOYTHIX TIEJaroriB  MOYAaTKOBOI  IIKOJA
BUKOPHCTOBYBAJIMCS KOYYMHIOBI TEXHOJIOT1I, 1110 JONIOMararoTh CTYJAEHTaM CaMOCTIHHO BU3HA4YaTu
[[Ti TIPEBEHTUBHOI [ISUTLHOCTI, IIBHIKO 3HAXOJUTH CHOCOOM PO3B’S3aHHS CKIAJHUX CHUTYaIlii
BUXOBAHHS 1 HABUAHHS MOJIOJIIMX LIKOJISIPIB 3 OMOPOIO Ha BiIacHUi noreHmian. KoyduHr po3BuBae
HOTEHINaT OCOOMCTOCTI Ha 3acajax CyO’€KTHOCTI, PO3KpUBAE BHYTPILIHI CHJIM W MOXKIJIHMBOCTI,
COpusie JIOCATHEHHIO Il Ta 3MIHM MOJeNed TMOBEMIHKH, CaMOCTIMHOIO TIeHepYyBaHHs
ONTUMAJBHUX MUIAXIB 1 METOMAIB BUPINICHHS 3aBIaHb, CAMOCTIHHOI OIlIHKH, MOHITOPHHTY Ta
KOHTPOJIIO pe3yibTariB. B mocmifniii poOOTI HAMH BHUKOPHUCTOBYBAIHMCS KOYYMHIOBI TEXHOJIOTII:
«Kapresianceki  3anmrtanHsy, «Tpancdopmaniiini  posmoBuy», «llipamiga JOTiYHUX piBHIB
P. Hinrca», meroguka «SWOT», Texniku «lllo, sSKI0?», KOYYHMHTOBHIA alrOPUTM 3BOPOTHOTO
3B™s3Ky Ta iH. CTyAEHTH ONaHyBaJM CHOCOOAMH IOJOJAaHHA KOH(DIIKTHUX CHTYaIlid, MparHyiIu
3BUIBHUTHCS BiJI CTEPEOTUITHUX /i, JOTMAaTHU3MY i aBTOpUTapU3My, OLIbIIE TPOSBISUIA EMOIIHHY 1
MOBEIIHKOBY THYYKOCTI Y BIITHOCHHAX 3 YUHSIMH II1JT 9ac MeIaroriqyHol MPaKTHKH.

[Ticnst 3aBepllleHHsS HaBUaHHS CTYyJIEHTaM MPOIOHYBAJIOCA OIIHUTH PE3yJIbTATUBHICTD
Kypcy «OCHOBM TPEBEHTHBHOI Nenaroriku», «l[IpakTukym pilleHHS MeAaroriyHux 3amaud» i
TpeHiHry «P0o3BUTOK eMOIIiIiHOT 1 MOBEIHKOBOT THYUKOCTI MeAarora» 3a TAKUMU KPUTEPISIMH, SIK
JOCTYITHICTbD, 3aI[iKaBJICHICTh, HOBH3HA, MPAKTUYHA 3HAYUMICTh. 3i0paHi (akTu mokasaid, 1o
90% cTyneHTiB BiA3HAYMIN CTIKUN 1HTEpeC 1 BUCOKUH PiBEHb MPOSBY AKTUBHOCTI HA 3aHATTAX,
YCBIIOMHJIIH 3QJICKHICTh MK 3HAHHSAMH i YMIHHSIMH, OTPEMAaHUMH B TIPOLIECI BUBUEHHS KypCy i
pe3ylbTaTaMi IPOXOKEHHS MeJaroriunoi npakTuku. 87% CTyIeHTIB KOHCTaTyBajH, 10 Kypc
«OCHOBY TPEBEHTUBHOI MEAroTiKW» JONMOMIT IM OIAaHyBaTH I1HHOBAIlIWHI METOIMKH, SKI
YCIHIIIHO BUKOPUCTOBYBAIUCS B XO/1 ME€JaroriuHoi MpakTUKH.

EdexTrBHICTH 3aCBOEHHS TEOPIi MEIaroriyHoi MpeBeHIii JOCATAETHCS JIUIIE TPU JOTPUMAaHHI
CYKYITHOCTI YMOB, $IKI CTBOPIOBAIMCS B XOJl peaizallii MiroTOBKU CTYIEHTIB A0 MPEBEHTHUBHOI
JUSIBHOCTI 3 MOJIONIIMMM IIKoJsipaMu. HailOutein pe3ynbTaTMBHUMHM BUSIBWINCS TaKi YMOBH:
0COOUCTICHA CIPSMOBAHICTh MEIArOTIYHOI MiJrOTOBKH, 1HIUBIAYAIBHUN MiIXiM 10 ii opraHizari,
pPO3MAITICTh aKTUBHUX (OpM 1 METOMIB, OBOJOIIHHS METOJHMKOI0 TEJaroriyHoi B3aeMO/Il,
CHIBPOOITHUIITBA M CIIBTBOPYOCTI, CTBOPEHHSI CHUTYallll YCHIXy W YCYHEHHS aBTOPUTApPHUX i,
PO3BUTOK JIEMOKPATUYHOTO CTUITIO AisTBHOCTI MAHOYTHIX TMEIaroriB Mo4aTKOBUX KJIaciB.

BHCHOBKHM Ta TNepCHeKTHBH MOJAJTbIIMX HAYKOBHX PO3BiToK. TeopeTndyHi OCHOBH
NPEBEHTHBHOI IEJaroriki B 3MICTI YHIBEPCHUTETCHKOI OCBITH PO3IJISIAIOTHCS K OpraHizarlis
OCBITHBOTO TIPOIIECY Ha MPUHIIMIIAX MPEBEHIIIT 3 BUKOPUCTAHHSIM TEXHOJIOTIYHOTO PECypcy, IO
3a0e3nedye HEoOX1JHI YMOBH ISl MPOJYKTUBHOI MISJIBHOCTI MalOYyTHIX MeAaroriB B yMoBax
MOCTIMHUX 3MIH U YCKJIaJHEHHSI BUMOT B OCBITHIH cdepi.

OHoBNeHHA 3MicTy npodeciiiHOl MiATOTOBKM Ha 1HAMBIYalbHO-CMHMCIOBOMY pIBHI,
CITIBBIJTHECEHICTh MOTO 3 1HTepecaMu i OaKaHHIMU JITEeH, IXHIMUA BIKOBUMH OCOOJIMBOCTSMH Ta
IHIUBITYyaTbHUMH  I[IHHOCTSMHU, CIPSMOBAHICTh Ha PO3BUTOK 1HJWBIMYaTbHO-CMHCIOBOI,
IIHHICHOT cepy MOJIOAIIMX LIKOJIAPIB MO3UTUBHO BIUIMBA€E€ HAa PIBEHb FOTOBHOCTI ManWOYTHIX
Me/1aroriB J0 MPEBEHTUBHOI AISJIBHOCTI B YMOBAX IMOYATKOBOI IIKOJU. TexHojorizamis 3MicTy
MITOTOBKM JO MPEBEHTHBHOI [ISJIBHOCTI aKTyalli3ye HE JIHMIIEe BaroMmicTb MPEBEHTUBHOI
pPO3YyMOBHUHM MOTEHIial MalOyTHIX MeJaroriB, a i crnocoOu mepeTBOpeHHs i1HGopMamii y
npodeciiiHi 3HaHHS, IIIHHOCTI T2 OCOOUCTI CMHCITH.

OTpuMaHi pe3ynbTaTd MOXYTh CIYXHTH OCHOBOIO JJIS MOAANBIIOI HAyKOBOi pO3pOOKH
npo0JeM MPEeBEHTUBHOTO BUXOBAHHS M HaBUaHHsS YYHIBCHKOi MOJIOJI CIIOJIyY€Hl1 3 BUBUEHHSIM
NUISIXIB  YIOCKOHAJICGHHS CIEIiabHO1 MIJATOTOBKM TIEAAroTiB CEPeaHBOI Ta CTapIIOi IIKOJIH,
PO3pOOKH METOJMKH M TEXHOJIOTIi BUBYEHHS CIEI[iaIbHUX JUCLUHUIUIIH 3 YpaxyBaHHSIM BiKOBHX
MO>KJIMBOCTEH OCOOHUCTOCTI B CHCTEMI Oe3MepepBHOI OCBITH.
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Kondrashova K. G. Updating the content of the training of future primary school
teachers in accordance with the ""new Ukrainian school™ concept.

Summary. The article considers the resource possibilities of updating the content of the
training of future teachers for preventive activities with younger schoolchildren, the use of
educational technologies in increasing the productivity of prevention in ensuring the
professional and creative growth of future teachers based on the use of various information
sources and types of technologies (coaching, immersion, information-cognitive, information and
communication, task-based, etc.), which stimulate the mastery of professional competences,
preventive actions and readiness for preventive activities; various types of tasks are
characterized: to consolidate logical-reflexive, search-reflexive, reflective-research and
reflective-creative actions. The well-founded possibilities of educational technologies as an
important didactic tool, which is a reserve for improving the quality of preventive activities and
training competitive specialists in the pedagogical field to organize the educational process
based on the principles of pedagogical prevention; reasonable conditions for the productivity of
training courses and educational technologies for the development of professional abilities,
cognitive independence, their creative thinking, active professional position and creative style of
activity of future teachers; specified pedagogical conditions that ensure the productivity of
mastering the theoretical foundations of preventive pedagogy and consolidation of preventive
actions of future teachers: personal orientation of pedagogical training, individual approach to
its organization, variety of active forms and methods, mastering the methodology of pedagogical
interaction, cooperation and co-creation, creating situations of success and elimination
authoritarian actions, development of a democratic style of activity of future primary school
teachers. The results can serve as a basis for further scientific development of the problems of
preventive education and training of schoolchildren, combined with the study of ways to improve
the special training of secondary and senior school teachers, the development of methods and
technology for the study of special disciplines, taking into account the age-related capabilities of
the individual in the system of continuous education.

Key words: content of training, preventive pedagogy, preventive activity, technologization,
educational technologies, pedagogical conditions.
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TEHEPAIIIS TA TOCJIKEHHS YMCJIOBHUX PSIJIIB 3A JOIOMOTI'OIO
TEOMETPUYHOI MOJIE/II TA KOMBIHALT PSIIIIB X5, =i 550y ——

n+1

Memoto Oocniddcenns € ceomempuuHa IHmMepnpemayis Yuciosux psoie, npoyec ix
2eHepayii 3a 00NOMO20I0 2eOMeMPUYHOT MOOeNl, OMPUMAHHA O0OYUCIeHb MOYKOBOI, JIHIUHOI,
K8aopamypHoi ma KybamypHoi ceomempuuHoi inmepnpemayii uuciosux psadie. 0O6’ekm
docniodicentss — uucnosi psaou. Ilpeomem Oocniodcenus — eeHepayisi yucioeux psoie 3d
donomozoro napamempie 2eomempuunoi mooeni. 1li0 uac 00cnioKHceHHs BUKOPUCMOBYBANUCH
Memoou ananizy i cunmesy, NOPIiGHAHHSA, MOOENIOBAHHS, 2paghiuHuULl MemoO.

Pezynomamu 0ocniosicenus: npooemoncmposano npoyec 2enepayii YieHis Yuciosux psaoie
3a 0ONOMO2010 2eoMempUudHOl iHmepnpemayii; NOKA3AHO ANCOPpUMM eeHepayii Yuciosux psaois 3
BUKOPUCMAHHAM — K8ao0pama, pO3MAuio8aHo20 6 O0eKapmositi cucmemi Koopounam, 3a
00NOMO2010 K020 MOJICHA CMBOPIOGAMU YUCTIO8] PAOU 3 NOOANLULOIO MONCIUGICIIO GI3yanizayii
YeHig psody,; POIKPUMO MONCIUBICINb BUKOPUCAHHS PI3HUX CROCO0I8 2enepayii 00H020 Ui Mo20
JC HUCTI0B020 pAOY, NOG'SI3aH020 3 MOUKOB010, JNIHINHOW, KEAOPAMYpHOWO ma KyOamypHoio
2eoMempPUYHUMU IHMEPNPEMAYIIMU.

Ilposedene Oocniddicennss noKazano, wjo 2eoMempuyHi iHmepnpemayii cmeopms
CHPpUAMAUB] YMOBU OJIsl CHPULUHAMMSA HABUANbHO20 Mamepiany, nociubienHs 3HaHb, peanizayii
HeCmaHoapmuo2o nioxooy, 00epHCaHi pAOU MONCHA BUKOPUCHOBYBAMU NPU BUBUEHHI PO30LNy
«Psaou» cmyoenmam cneyianvnocmetl @Qizuko-mamemMamuyHux ¢HaxKyiomemie neodacoiuHux
3aK1a0i8 GUUOI OCEIMU, A MAKONC YUHAM CIMAPWUX KIACI8 HA (haKyIbmamueax, cneykypcax abo
nio yac nio20moeku 00 ONiMniaou.

Memoro nooanvuux docniodxcenv € cmeopents 3adaunuxa «Hucnoei paou. Ilpakmuunuii
KVpC» 3 GUKODUCMAHHAM — PISHOMAHIMHUX — 2eOMempuyHux Mmooeieui Ol  Cmyoenmis
cneyianvrocmi «014 Cepeons océima (Mamemamuxa)». A maxodic 3a0auHuKa, AKUU MOXNCHA
NPONOHY8amMuU Ol  BUKOPUCMAHHA HA (DAKVIbMAMUBHUX 3AHAMMAX 1 NpU  NPO8eOeHHI
MamemMamuyHux o1imMniao cepeo yyHie aiyero.

Knrouoei cnosa: uucnoguil pso, ceomempudna inmepnpemayis, meopis psaoie, ceHepayis
YUCTIOBUX PAOI8, 2e0MEeMPUUHA MOOeNb, MAMEeMAMUYHUL AHA3, 3A0ayd, 2e0MempPUdHULL 00 €Km.

IlocranoBka npo6JemMu. Psam — 11e 0lMH 3 OCHOBHUX PO3/LUTIB MAaTEMATUIHOTO aHAII3Y.
Paau mMaroTh MIMpOKE KOJIO TEOPETHYHOIO 1 MPAKTHYHOIO 3aCTOCYBaHHsS. Teopis pO3BHUTKY 1
MPAKTUYHOTO 3aCTOCYBAaHHS YHCJIOBHX PSAAIB Ma€ JOCUTh IHOO0KI kopeHi. [Ipore mist rmubiioro
PO3YMIHHS PO3/ITy MaTEeMaTHYHOTO aHalizy «Psin» BapTo 3BEpHYTH yBary Ha iX T€OMETpPUUYHY
IHTeprpeTaito. 3 METOK MiJBUIIEHHS e(QEeKTUBHOCTI 3aCBOEHHS 3HaHb Ta AaKTUBI3alil
Mi3HABAIBHOTO 1HTEPECY CTYJEHTIB IiJ] Yac OpraHi3amii HaBYaJIbHOTO IMPOLECY PO3POOISIOTHCS
PI3HOMAaHITHI MAXOAHW 0 MOJAaHHS Marepiany BukiamadeM. OMHUM 3 e(pEeKTUBHHX MIAXOIIB €
BUKOPUCTAHHS T€OMETPUYHOI iHTepIpeTallii Ta MoaentoBaHHs [8].

[Ipy BUBYEHHI KypCy MaTeMaTHYHOTO aHaJi3y I'€OMETPUYHI IHTEepHpeTalilo Ha0yBalOTh
IIMPOKOTO 3aCTOCYBaHHs. AJie, MPH BHUBYEHHI po3auly «Psiim», B niTepaTypi 3ycTpidaeThes
JUIIE TEOPETHUYHUA MaTepian, MPHUKIaId PO3B’s3aHHS PI3HOMAHITHUX 3a7ad Ta METOIU iX
poO3B’sa3aHHA. 3a7a4 3 BUKOPUCTAHHSAM T'€OMETPUYHMX IHTEpIpeTaniii Hemae. TakuM YUHOM, Ha
Hally JOyMKy, TEHepalis Ta AOCTIKEHHS YHUCIOBUX PSJIIB 3a JIOMOMOTOK TE€OMETPHUYHOT
IHTEepIpeTaIlii € BaXXKJIMBOIO, IIIKABOIO Ta HETTOBHICTIO JOCIIHKEHOIO TEMOIO.
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AHaNi3 aKTyaJbHMX J0CHilzkeHb. Teopis psniB po3BuBajacs y po0OOTax TaKuUxX
HaykoBuiB: H. A6ens, I. bepnymni, . bepnymni, b. bonbmano, K. Beiiepmrpace, K. I'aycc,
K. I’ Anam6ep, JI. Eitnep, O. Komi, XK. Jlarpamxk, K. Maknopen, b. Piman, b. Tefinop ta inmi.

['eneparii 4yMcIOBUX pAIIB 32 JONOMOIOK I'€OMETPUYHOI IHTEpIpeTalii NPUCBIUYEHO Psijl
nyomikariii B. booups [1; 2; 3], C. I'a6 [6; 7], B. Koponscekoro [1; 6; 7; 8; 9; 10; 11], A. Pumap
[10], A. Xpuctrok [2; 3].

MeTta cTaTTi — 3HaXOKEHHSI YMCIOBHUX PSIIB 32 JOIMTOMOT'0I0 T€OMETPUYHOI iHTepIpeTanii
iX WIeHIB, CTBOPECHHs HHM3KH 3a7a4, SKI MOXXYTb OyTH BUKOPHCTaHI NPH BHUBUYEHHI PO3ILITY
«YuC0BI pAIU», @ TAKOXK y AKOCTI OJIIMITIQHUX 3aa4 AJIsl YUHIB JIIICIO0.

Bukag ocHOBHOro MarepiaJy. ['eHepariis Ta JOCHIIPKEHHS YUCIOBUX PSIIB IPYHTYEThCA
Ha BHUKOPHCTaHHI TeoOMEeTpHYHUX o0Opas3iB  (miHii, TUIOmI, 00’€MH), TOB’sI3aHUX 3
MOCTIIOBHOCTSIMH TE€OMETPUYHHX OO0 €KTIB, BIOHCAHUX Yy KBajapar 3 mapamerpoMm a = 1,
MIpPEICTaBJICHUM Ha puc. 1.

R, R; R, R,
3 4
—,1) <_;1 —'1 ( ,1
4 ! +1
; T X? ) - D(1;1)
1
I P Dy,
| 1 |
| 1 |
1 1d,
T i
d, dg ] /4 Dy
<.\ 2
d4 dS /3 DZ
d, 1
E D1~E1
N 77 1/3 E,
02 _______ 1/4 53
: N (3 1/5 E4-
| 1 |
| I |
|
1 : I : 1
P, /tn + 1) . 1 (n+1) E,
ool ITT 1 1 1 2 34 BEo)*
n+1 65 4 3 2 3 4 5 n+1
An A4_ A3 AZ A1~B1 BZ B3 B4 Bn

Puc. 1. KBampat 3 mapamerpom (cTopoHo®) a = 1.

Croyatky po3risHEMO 3a/ayi Ha TEeHEepallilo YUCIOBUX PAMIB, MOB’SI3aHUX 3 TOYKOBOIO
TreOMETPUYHOIO IHTEPIIPETALIIETO.

Bagaua 1. 3HAUTH PAAU: Dip—q Xn,s Dme1 Yn» A€ (X Vi) KOOPAUHATH TOUKH A, .

. . — 1.
Touka A,,, posmojiiieHa Ha TOJIOBMHI CTOpPOHM KBajapara |A;0| 3a 3akoHOM —7 1 Mae
1
KoopauHatu A, (m; O), TOMY psiid OyIyTh MaTH BUJI:
e} —_ o) 1 : o —_ o —
Y1 Xp = Zn=1—n+1 1 X 0=1Yn = 2n=10=0.
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AHANIOTIYHO MOXKHA 3HAUTH PIAIH Dimeq1Xn, Qime1Vn> 1€ (Xn; Vi) OYyIAyTh KOOpIHMHATH

ouow: By (5550), B (Li55). P (0055): T (0555, Du (1i535). R (5551) Fu (F5551)
Bamaua 2. 3HAUTH PSIIA: Dopeq Xy Dime1 V> 1€ (X} Vi) KOOPIUHATH TOUYKH K.

Koopaunatu Touku K, 1o Bici Ox CIiBHajarTh 3 KOOPAUMHATAMH TOUKH A,,, a 1o Bici Oy —

11
E,, ame mouymHarouu 3 Jpyroro 4wieHy, TOMy Ma€ KoopauHatu K, (n+1 —

) lykani psaau
OyIyTh MaTH BU/I;

2%;1xﬁ Zn 1, IZn 1yn“2L11

: . 11 1 n
AHaNIOr YHO MOXKHA 3HAUTH KOOPIMHATH TOYOK: [, (— ; —), Cn (— ; —)
n+1l " n+1 n+1 n+1
Bamaua 3. BHAUTH PSAIH: Dpeq Xpy Dime1 Vi 1€ (X5 Vi) KOOpauHATH TOUKH O,,.
Touka 0,, 3HaXOIUTHCS MOCEPEUHI MK Toukamu 1o oci Ox A, 1 Ap4q, Mo oci 0y — Ty, 1

n+2’

1 1
2(n+1)(n+2)’ 2(n+1)(n+2)

). Myxani psau

1 1 n+1 n
Ty+1, TOMy Mae koopauHatu O, <"+1Z"+2;”+22"+1> = (

OyIyTh MaTH BU/I;

) 1
Yne1Xn = 2= 1 X0=1Vn = Xne1

2(n+1)(n+2) 2n+1)(n+2)"
AHAJIOTIYHO 3HaiIeMo KoopauHaTH Touku Oy,
n+1 n 1 1
0! n+2 n+1n+1 n+2 =( 1 _ 1 )
" 2 ' 2 2n+1D)(n+2) 2(n+1)(n+2)

Bamaua 4. SHAUTH PSIIHA: Dopeq Xy Dime1 Vi 1€ (X Vi) KOOpIUHATH TOYKH Oy, .

O,/ — UEHTp BOKCAHOrO Kojia y piBHOOenpeHwii TpuKyTHHK. Ilo oci Ox Ttouka O,
3HAXOIHUTHCS MOCepenHI MiX ToukamMu By, 1 By, 1, a o oci Oy 3HaX0AUThCS MK Toukamu D, i
Dy, 41 1 nimuth BiApizok D, D, 1 y IEBHOMY BiJIHOIIIEHHI. 3HAWEMO I1€ BiJHOLICHHS.

PosrnsiHemo kBajapart 31 CTOpoHOIO a (puc.2).

B K C

A M D

Puc. 2. KBanpar 31 cTopoHoOI0 a.

K — cepequna BC, tomy AAKD — piBHOOenpenuii. LleHTp BOMcaHOro koja y TPUKYTHUK
JeKUTh Ha mepeTuHi Oicektpuc. Tomy HpOBe}IeMO oicextpucu AN 1 KM. Touka O — ueHTp

BITMCAHOTO KOJIA. 3HANAEMO BlAHOLIEHHS O_K

3a BJIACTHUBICTIO OICEKTPUCH Z—Z = %. AM = %, AB = a,BK = %, TOAI 3a TEOPEMOIO
2 2 2
Midaropa AK = VABZ + BK?, AK = Jaz +(5) = \/az + 2o 5o
2 4 4 2
OM _ AM OM _ S 1 _ B

OK  AB’ 0K a5 5  5°
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3Haitnemo koopauHatu Touku O 1o oci Oy 3a (HOpMyJIo MOJITY BIIPI3KY Yy 3aJaHOMY

+A
BIZ[HOI_HCHHI yo = % TOMy KOOpI[I/IHaTI/I TOYKHU MaTI/IMyTB BHU/:.
n+1  n n  Vsn+1
o ntz n+l.ntl' 5 n+2
" 2 o)
n+1 n >
ntz nt1 _ 1
2 2(n+1)(n+2)’
n \/‘ 512 +10n+V5n2 +V5n+vV5n+v5
TRl ?n—” _ St D)(n+2) (5+\/—)n +2(5+\/—)n+\/— (5+V5)n?+2(5+v5)n
14Y5 5+v5 n+1)(n+2)(5+V5) (n+1)(n+2)(5+V5)
5 5
V5 _ (5+V5)(n%+2n) V/5(5—V5) _ n(n+2) 5v5-5 _n_

M+1)(M+2)(5+V5)  m+DM+2)(5+V5) (m+D)M+2)(5+V5)(5—VE)  (n+1)(n+2) = 20(n+1)(n+2) n+1
\5-1
4m+1)(n+2)"
1 .n \/5-1 )
2(n+1)(n+2) ' n+1 - 4(m+1)(n+2)/)’
Hlykani psinu Oy1yTh MaTH BUJI:

Omxe xoopauHaT TOUKU Oy (

. _ v 1 . o n \/5-1
Yn=1%n = Xn=1300 s | 2n=1Yn = Zn= 1(n+1 m)-
Janmi po3rnsHEMO TPUKIagd TeHepalii YWCIOBHX pSAIiB, TOB’S3aHUX 3 JIHIKHOIO
T€OMETPUYHOIO IHTEPIIPETAIIIEIO WICHIB PSIIIB.
Bagaua 5. 3HalTH PAg Ypeq1|AnAnial.
3HaiieMo JOBKHHY Biapizka |A,A,.q]3a Gopmynoro oOUYMCIEHHS BifCTaHi MiX JBOMA
TOYKaAMHU:

d=/(xz —x1)? + (72 — y1)?, 1)
ae My (x1; y1), M2 (x2; y2) [4].
A, (ﬁ ; 0) yAnie (n—iz, O), TOJI BiICTaHb MK TOUKaMHU:

SE— 1 1 \2 > _ 1 2 _ 1 _ 1
|ApAnial = \/(m - E> +(0-0)= \/<_ (n+1)(n+2)) = |_ D+ () (nt2)’
1

Wykatnit pan Xnz1lAnAni1l = Tnms o

Po3B’sxemo 1110 331a4y 1HIIUM CIOCOOOM. 3HAaWEMO JOBXKUHY BIAPI3Ka K TOBXHUHY AYTH
IIJIOCKOT KPUBOI.

Konu kpuBa 3aaHa B MpsIMOKYTHHUX KOOpJIMHATaX piBHAHHAM Y = f(x), ne pyHkuis f(x)
BU3HAYEHA Ha BiJPI3Ky [a; b], TO TOBKUHA ITi€] KPUBOI JOPIBHIOE:

=21+ (@) 12 2)

VY Hamromy BUNIAAKy TOYKH A, 1 A1 po3TamoBani Ha npsmii y = 0, Ttoxi y' = 0.
3a ¢popmyIoro ,ZIOB)KI/IHI/I KpHUBOT OTpI/IMaCMO

1
— Tl+1‘/ 2 — [n+1 j— TL+1_L_L_ 1
|A An+1| f 1+0%x = f dx = xl T n+l n+2 (m+1)(n+2)’
n+2 ) n+2 n+2
anllAnArHll = Zn:l m
Sk 6aunMo, MIyKaHUH psA 1IEHTUYHUN Psiy, O1epKAHOMY MEPIIUM CITIOCOOOM.
Amnaroriuno 3a ¢popmynamu (1) abo (2) MOKHA 3reHepyBaTH Taki pIau: Yomeq|BpBni1| =
1 o0 T B ] _ Vo 1 © I DN | = V™ 1

o8] (o] 1 0 — [o'0) 1 0 —_—
anllTnTn+1| = Zn—1—(n+1)(n+2), Zn=1|Ran+1| = anl—(n+1)(n+2)1 Zn=1|FnFn+1| =
_r o _ 1
L 1(n+1)(n+z) ZretlPoProa| = Zn:l(n+1)(n+2)'

3amaua 6. 3HaiiTu psi Zn=1|A1ln+1 |
3HaiiIeMo TOBXHUHY BiJpi3Ka |A1ln+1 |3a dbopmyoro (1).

49



AKmyaavHi numaHHsA npupooHuU4o-mamemamu4Hoi oceimu. 2023. Bunyck 1(21)

1 11
Ay (E' O) i (n+2 n+2) TOZ:
- 1 1\2 2 2 n2 1
|Alln+1| - \/(m N E) (m N O) ( 2(n+2 ) + (n+2) 4(n+2)2 + (m+2)2
n2+4 VnZ+a +4 VnZ+a
4(n+2)2 2ln+2| ~ 2(n+2)’
o VnZ+4
[lykanuit psin Z?lo=1|A1ln+1| Yne1 2(n+2)’
Po3B’spkeMo 110 3a/1a4y 1HIIAM CIOcO00M. 3HAKHIEMO JTIOBKUHY BiJIpi3Ka K JOBXKHHY JTyTd
TUTOCKOT KpHBOi 3a popmyroro (2).

CxuagemMo piBHSHHSA IPSIMOi, SIKa TPOXOJUTH Yepe3 /1Bl TOUKH:

X—X1 _ Y=V1
= 3
X2—X1 YV2=V1 [ ] ( )
ne My (xq;v1), My (x5; o) KOOPAMHATH TOYOK, SIKI HAJEKATh IPAMIIA.
1

1 1 . .
VY namomy Bunaiaky 4, (5; O) | ( ) TOZ1 PIBHSAHHSA IIPSIMOI MaTUME BHJL:

+2 n+2
x‘; _ y-0,
1Ty
n+2 2 n+2
1
3 Y.
" T 1>
2(n+2) n+2
1
2(x—=)(n+2)
Ao z_)n =y(n+2);
2x — 1= —ny,
2 1
=—=x+-.
y n n 5
JIJ1st 3HaX0IKEHHS JOBKUHU KpI/IBo'l' 3HANIEMO HOXiILHyI y'=-—=
n
1
nz+ Vn2+4 Vn2+4 Py Vn2+4
2 2 2 . 2 — .
| n+1|_f *\/1+ - dx—f 1’ _f " x| 3 = n
n+z n+z
( ) VnZ+4 \/n2+4
2 n+2 n 2(n+2) 2(n+2)’
Vn2+4

Pam Yo—q|Aql
HZn_1| 1 n+1| Zn 15m+2)
Sk 6aunMo, MIyKaHUM ps 1IEHTUYHUN Psiy, OA€pKAHOMY MEPIIUM CITIOCOOOM.
HacTynmHuM KpOKOM pO3IJITHEMO MPUKIJIAAN OJEpXKAHHS YUCIOBUX PAMIB 3 KBaJAPATYPHOIO
T€OMETPUYHOIO IHTEPIIPETALIIEIO X UJIEHIB.
2 oo
3anaua 7. 3HalTH PAT Yn—1 Sap, P,y 11y

Baunmo 3 puc. 1, mo AP, Py, 411,41 TpAMOKyTHHI 3 KaTeTamu |P, Py, 44| 1 |Pn+1ln+1|.
3Haii1eMo oIy TPUKYTHHKA 328 (POPMYIIOH0:

214, 4)

Jie a i b — KaTeT MPsIMOKYTHOTO TPHKYTHHKA.

_r
n+1)(n+2)
AHaJOri4HO 3HaAEMO |Pn+1ln+1| 3a popmymoro (1):

o (0522). oot (i) 7o Pl = {(5-0) + (5 529) =

11
n+2)2  n+2’

| P, P, +1| Mu Bike 3Haxomamnu y 3amadi 5: | B, Ppiq| =

1 1 1
"tD(m+2) n+z  2mrD)(ne2)?
lykauuii psig Ypeq S =Y
yK p ,Z[ Zn—l APnPn+1ln+1 Zn—l 2(n+1)(n+2)2
Po3p’spxeMO 110 3a/auy IHIIMM CHOCOOOM. 3aCTOCYEMO T€OMETPUYHMI 3MICT BHU3HAUYEHOTO
IHTETpay:

Toxi S = |PnPry1l |Pn+1ln+1|

1
2 T2
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b
S = [ (fi(x) — f(x))dx, [12] )
ney = fi(x),y = f,(x) — xpuBi, sxkumu oOMexkeHa irypa 3Bepxy i 3HH3Y.
106 3HaiiTH miomy ¢irypu 3a J0MOMOTO0 IHTErpaia CKIaAeMo PiBHSIHHA NpsAMoi Pyl 44
3a popmymoro (3):
x=0 y—ﬁ
1 - 1 1
n+2 n+2 n+i1
x(n + 2) _ y(n+1)-1 ,(n+1)(n+2)
n+1 n+1-n-2
xn+2)=—Qn+1)-1Dn+2),
x=-yn+1)+1,

X 1
y= n+1 + n+1’
T0)11 3a (bopMyJIOIo (5) maemo:
1 1 1 x|~ n+2-n-1 1 1 1
fn+2 _ X = —— '+ —| n+t2 —_— |n+2=——-
n+1 n+1  n+2 n+1 21 0 (n+1)(n+2) 0 n+1 2(n+2)2
1 1 1 _ 1
M+ (n+2) n+2  2m+DM+2)2  (n+D)(n+2)2 | 2(n+1)(n+2)?”
1

o0 — 0

Omxe, Z"=1SAPnPn+1ln+1 = Xn=1 2(n+1)(n+2)?’

Sk 6aunmMo oOuBa CrIOCOOU Ay OJJTHAKOBHM BapiaHT.

Jam po3riisHeMO 3aJady Ha TeHEpaIlilo YUCIIOBUX PSIIiB, TMOB’S3aHUX 3 KyOaTypHOIO
T€OMETPUYHOIO IHTEPIPETAIIIETO.

Bamaua 8. 3uaiitu psag Y,—q Vp, ne V,, — 00’eMu MOCIIAOBHOCTI TiJ1 0OEpTaHHS MPSIMHUX
A, L, 1HaBKOMIO OCi OX.

Hexaii HaBkonmo oci Ox obGepraetbcst mpsAMOKYTHUNA AA,A,4qlpi1, B pe3yabTaTi 4yoro
YTBOPUTHCS KOHYC.

3HaitnemMo 06’eM KoHyca 3a (opMyIIoro:

§ =<mrh (6)

Y namomy Bunagky r = [Any1lnia|s h = 1A Anial.

1

| A, Aptq| MU BXe 3HAXOMMIHN Y 3a0adi 5: |4, Apq| = DD
3HaiiIeMo |An+1ln+1| 3a hopmyoro (1), ne Ap4q ( :

1

n+2)’ TOZ:

+2”’ 0)’ bt (ﬁ’
- 2 2
|An+1zn+1|=J(,f:—n—;) +(5-0) =

g1 ( 1 )2_ 1 _ n
- T[ n+2 m+1)(n+2) ~ 3(n+1)(n+2)3"
s
Omxe, Yn=1 Vo = Xn= 13(n+1)(n+2)3

Po3B’spxemo 1110 3a7a9y 1HITUM CITOCOO0M — 3a JIOTIOMOTOI0 1HTeTpasa:

V=mn fP()dx [12]. )

CkitazieMo piBHSHHS TIpsiMoi A, Ly, 41 32 dopmyioro (3):
11
Ay ( +1’ O) ln+a (n+2 n+2) Tozi

e y—0

ESE T S

n+2 n+l n+2
x(n+1)-1 (n+1)(n+2)

n+1 -1 ( +2)
y——x(n+1)+1

Toni V = nf"“( x(n+1)+1)%dx = nf"“(l 2x(n+ 1)+ x2(n+ 1)?)dx =

n+2 n+2

n(l"il 2(n+1)% "+1+(n+1)2 n11>=n<L—i—(n V(s —omm) +

n+l1  n+2 (n+1)2 (n+2)2
n+2 n+z

o1
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(n+1)2 1 1 . 1 n+1)((n+2)2-(n+1)?) | (n+1)?((n+2)3-(n+1)3)\ _
3 ((n+1)3_(n+2)3) - ((n+1)(n+2)_ (n+1)2(n+2)? 3(n+1)3(n+2)3 )_
1 2n+3 3n%+9n+7 \ _  3(n+2)?-3(2n+3)(n+2)+3n%+9n+7
((n+1)(n+2)_(n+1)(n+2)2 3(n+1)(n+2)3)_ 3(n+1)(n+2)3 B
3n2+12n412-6n2-12n-9n—-18+3n2+9n+7 _ 3
3(n+1)(n+2)3 T 3(n+1)(n+2)3"

OTxe, IIyKaHWH psA7 TOBHICTIO 30IraeThCst 3 psIOM, OTPUMAHHMM IEPIIUM CIIOCOOOM
Zoo V. = Zoo T
n=1n = Zn=1

3(n+1)(n+2)3’

OkpiM 3anpoIIOHOBAHMX 33714, IMMHU Ta IHIIMMH METOJJaMi HaMM OyJ10 pO3B’S3aHO 111e TIOHA
60 3am1a4 Ha TEHEpAaIl0 YHCIOBUX PSIIB, OB’ I3aHUX 3 MOCTIJOBHOCTSIMHA TEOMETPUIHUX 00 EKTIB,
BIOMCAaHUX Yy KBaApaT 3 mapamMeTrpoM a = 1, mpenacraBieHUM Ha pHc. 1., sKi JOLIBHO
BUKOPUCTOBYBATH ISl CTBOPEHHS 33124 SIK IS CTY/ICHTIB (Di3MKO-MaTeMaTu4HOro (hakysabTery, Tak
1 17151 Y9HIB CTapIIMX KJIACiB HA (haKyJIbTaTUBAX, CICIKYPCax 1 ITij1 9ac MiATOTOBKY JI0 OJIIMITiaI.

OTtpumaHi YUCIIOBI PAIM IEMOHCTPYIOTH MOCIIOBHOCTI BEIWYHMH BiJIPi3KiB PI3HUX JiHIMH,
SKi pO3TallOBaHiI B JEKAPTOBIH CHUCTEMI KOOPIMHAT y MeXKaxX KBajapara 31 cTopoHon a = 1.
BiszyanbHo Ha puc. 1 BHIHO BiApi3KH 3a pI3HUMH KOMOIHAISIMH, SIKi CKIQJalOTh pi3HI
reoMeTpuuHi Qirypu: TpUKYTHHKH, KBajapaTH, kona. [locaigoBHOCTI ux ¢iryp Ta iX OKpeMux
napaMeTpiB CTaHOBJIATH T€OMETPHYHI iHTepHpeTamii MeBHUX dYHCIOBUX psaiB. [Ipemmerom
HOJAJIBIIMX JOCHIKEHb MOKe OyTH CTBOPEHHSI HU3KH 3aJa4 JUIsl IPAaKTUYHOTO 3aCTOCYBAaHHS Y
mKojgax 1 Ha (i3UKo-MareMaTHYHUX (GaKyabTeTax; JOCTIDKEHHS MIBHIKOCTI 30iraHHs
YaCTUHHHX CYM S, 10 3HAYECHHS CyMH Py S B 3aJISKHOCTI BiJ] 3pOCTaHHS «n» [5].

BHCHOBKM Ta TMepPCHEeKTHBU MOJAJBIIMX HAYKOBHUX PO3BiAOK. 3amnpornoHOBaHHMA
QJITOPUTM TeHepalil YUCIOBUX PAIIB 3a JOIIOMOIOK KBajpara, po3TalIOBaHOIO B JIEKapTOBiH
CUCTEMi KOOpJWHAT J03BOJISIE TCHEPYBATH YHCIOBI PSAAM 3 MOKJIMBICTIO Bi3yalri3arlii 4ICHIB
pany. OTpuMaHi psav AOLUIBHO BUKOPUCTOBYBATU NPH BUBYEHHI po3ainy «Psam» cTylneHtam
crneriaibHOCTeN (Pi3nKo-MaTreMaTuyHUX (DaKyIbTETIB MEJArOriuHUX YHIBEPCUTETIB.

Tak sk psau 3 JiHIIHOI TeOMETPUYHOIO IHTEPIPETALII€I0 MOYKHA OEP)KATH 3a JI0OTIOMOT0F0
BIJOMHMX WIKUIBHUX (OpPMYJ, TO iX MOKHa PEKOMEHAYBaTH 1 JJIs Y4YHIB CTapUIMX KJIaciB Ha
(bakynbTaTUBHUX 3aHATTSX, CHEIKYpcaxX, Mij 4yac MiATOTOBKH JI0 OJIMITial.

Meroro nopanbUIMX T0CHIKEHb € CTBOPEHHS 3agaunmka «Hucinosi psaau. [paktnunnii kype»
3 BUKOPHUCTAHHSM PI3HOMAHITHUX TI'€OMETPUYHUX MOJENeH Ui CTyAEHTIB creuiagbHocTi «014
Cepenns ocBita (Marematuka)». A TakoX 3aJauyHUKa, SIKUA MO)KHA MPONOHYBAaTH Uil BUKOpPHUC-
TaHHs Ha (aKyJIbTaTUBHUX 3aHATTAX 1 IPH MPOBEAEHHI MaTEMAaTUYHUX OJIIMITIA/l Cepe/l YUHIB JILErO.
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Korolskiy V. V., Turaieva O. V. Generation and study of numerical series with the
help of geometric model and combination of series.

Summary. The purpose of the study is the geometric interpretation of numerical series, the
process of their generation using a geometric model, obtaining calculations of point, linear,
quadrature and cubic geometric interpretation of numerical series. The object of research is
numerical series. The subject of the study is the generation of numerical series using the
parameters of a geometric model. During the research, the methods of analysis and synthesis,
comparison, modeling, graphic method were used.

Research results: the process of generating members of numerical series using geometric
interpretation is demonstrated; the algorithm for generating numerical series using a square
located in the Cartesian coordinate system is shown, with the help of which it is possible to
create numerical series with the subsequent possibility of visualizing the members of the series;
the possibility of using different methods of generating the same numerical series associated with
point, linear, quadrature and cubature geometric interpretations is revealed.

The conducted research showed that geometric interpretations create favorable conditions
for the perception of educational material, deepening of knowledge, implementation of a non-
standard approach; the obtained series can be used when studying the "Series" section for
students of physics-mathematical faculties of pedagogical universities, as well as for high school
students in electives, special courses or during preparation for the Olympiad.

The goal of further research is to create a problem book "Numerical series. Practical
course™ using various geometric models for students of the specialty *014 Secondary Education
(Mathematics)”. And also a problem book that can be offered for use in optional classes and
when conducting mathematical Olympiads among lyceum students.

Key words: number series, geometric interpretation, series theory, generation of number
series, geometric model, mathematical analysis, problem, geometric object.
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®OPMYBAHHS EKOJIOTTYHOI KOMIIETEHTHOCTI I YAC HABYAHHSA
BIOJIOT'TI ¥ 6 KJIACAX 3AKJIAIB 3ATAJIBHOI CEPEJHHOI OCBITH

Cmamms npucesuena npodiemi ¢opmyeanHs OOHIEL 3 0OUHAOYAMU KTIOUOBUX KOMNEmeHm-
Hocmell, eusHaueHux 6 [lepowcasnomy cmanoapmi 6a3060i cepednvoi oceimu. Mema cmammi
noJis2ac 8 OOIPYHMYBAHHI MEMOOUYHUX 3ACA0 (POPMYBAHHS eKONOSIUHOI KOMNEMEHMHOCHI YYHi8 Nio
yac HaguanHs Oion02ii y 6 Kuaci 3aKnadis 3a2anbHoi cepednboi ocgimu. Y cmammi 3a3Ha4eHo, uwo
nio uac po3s’si3anHs 0aHOi npodiemu OOYITbHO ONUPAMUCS HA MOOeIb CUCMEMU (BOpMYBaAHHS.
eKON0CIUHOI  KOMNnemeHmHocmi  wKonsapie. B npoyeci nidzcomoeku cmammi  8UKOPUCTNAHO
3a2aNbHONPUUHAME  MemoOU OO0CHIONCEHHs. (AHANI3, CUHME3, cucmemamusayis, Kiacugikayis,
NOPIGHAHHA MA V3A2aNbHEHHs) Ol 6CMAHOGIEHHS. CIYNEHsl PO3POOIEHOCHI npooiemMu ma ananizy
HABYANbHOI Npocpamu O  3A2AlbHOOCEIMHIX HasuanbHux 3axknadie «bionocia 6-9 xnacuy.
Busnaueno, wo ocnosni 3ycunna euumenie 06iono2ii 3 mouku 30py OOCACHEHHS NeGHO20 DIGHS
cpopmMosanocmi eKkoNo2iuHOI KOMNEemMeHmHOCmi 8 VuHie 6 K1acy, CnpsiMOBAHi HA OPIEHMYBAHHS
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dimetl HA YCBIOOMAEHHSL BANCIUBOCHIT CIATI020 PO3BUMKY, 20MOBHOCHI Opamu y4acmo y 8UPileHHI
npoobnem 006K Ma PO3BUMKY CYCRIIbCmed. B cmammi 8U3HAUeHO MONCIUBOCMI HABUAILHOZO
3MICMY KOJHCHOT meMmu 07151 hopMy8anHtsl 6KA3aHOI KomnemeHmuocmi y wkoaspis. Iliokpecieno, wo
PI3HI KOMROHEHMU OYIKYBAHUX Pe3VIbMamie HaguaHHs auumento 0ionoeii nompioHo KOHeepmysamu
Vv ¢opmysanna ocobucmoeo cmagnenHs 3000y6auie 0ocsimu 00 Ne6HOI 2pynu OpeaHizmie ma
yegioomaeHHs iX poni 8 exkocucmemax. /s KiHyesoeo pe3yibmamy @QOopMy6aHHs eKOJLOSIUHOT
KOMNEMeHMHOCHI 8adCIUGl He CyMa 3HAHb [ HABUYOK, a 3MIHU ocobucmocmi, il ceidomocmi,
CMAasieHHs: 00 NpupooU, 30amHiCmb 8 MAUOYMHLOMY 30IUCHIO8AMU NPUPOOOOXOPOHHY PAYIOHATbHY
OIAIbHICMb, 3aUMAMU AKIMUBHY 2POMAOSHCLKY NO3UYII0 000 NOPYUEHHS eKONo2iuHoI pisHosazl,
GMIHHSL OOHOCUMU CB0I0 NO3UUII0 00 IHWUX Ttodell mowo. Toomo exono2iuna KOMnemeHmHicms — ye
nesHa XapakmepucmuKka NCUX0N020-eMOYIUHUX 6IACMUBOCHEN 0COOUCMOCTI, SKI peani3yiomucs 8
AKMUGHIL OisIbHOCMI CNOYAMKY 3 BUBYEHHS, A OAJli OXOPOHU NPpUpooU. DaxmuuHo Habymms NeeHUX
0I0N102IYHUX 3HAHL — Ye auutle 00UH 13 3aCc00i8 POPMYBaAHHA MAUOYMHIX XAPAKMEPUCTIUK THOOUHU 8
cycninecmei. B cmammi eusnaueno, wo ¢opmyeanms ekonociuHoi komnemeHmrHocmi — ye npouyec,
SAKULL MICHO MO8 3AHULL 3 (POPMYBAHHAM NCUXOEMOYIUHUX PUC OCOOUCMOCMI 8 TOHOMY 8iyi ma He
NPUNUHAEMbCA [3 3aKIHUEHHAM HABYAHHS 8 3aK1A0ax OCEIimu.

Knrouogi cnoea: exonociuna xomnemeHmmuicms, KOMHEMEHMHICHUU NIOXi0, O0CGIMHIU
npoyec, 3aK1a0u 3aeailbHOi cepeOHbol 0csimu, HA8UaIbHA npoepama 3 0ionoecii, [epocasrui
cmanoapm 6a3060i cepeOHbOI 0ceimu, 04iKY8aHi pe3yIbmamu HAGYAHH, CIANUL PO3BUMOK.

IMocranoBka npo6semu. CydacHe iHIyCTpiaJlbHE CyCHUILCTBO 3a0e3reuye TMEeBHUM PIBEHb
ICHYBaHHSI JIFOACTBA B KOM(OPTHUX YMOBax. AJie 1€ MOB’S3aHO 3 BHUCHAXECHHSIM MPUPOIHUX
pecypciB  Ta TOTIpHICHHSM CTaHy HaBKOJMIIHBOTO CepeloBhIna. ToMy iCHye mpobiema
BCTAHOBJICHHSI OaaHCy MK 3aJJ0BOJICHHSIM MOTPeO CYCHUIBCTBA Ta BIATBOPEHHSIM 1 30€pe:KEHHAM
pecypciB i ioro icHyBaHHs. Po3B’si3atu naHy mpoOieMy MO)KHA JIMIIE 3MiHAMH B CBIIOMOCTI
JrOJIeH, 3a0e3neyeHHs! YCBIIOMIIEHHS HUMH OOMEKEHHUX MOXKIMBOCTEN Cepe/IOBHUILA B CEPEIHbO Ta
JIOBrOCTPOKOBIH TepcrekTrBi. [lepmiM KpokoM B JTaHOMY HamnpsIMKY IOBHHHO CTaTté (hOpMyBaHHS
y HOBOT'O IMOKOJIIHHS €KOJIOTIYHOT KOMIIETEHTHOCTI KOTpa, BIAMOBIAHO 10 JlepaBHOTO CTaHIapTy
0a30B0i cepeTHbOI OCBITH, Nepeadadae yCBIOMIIEHHS €KOJIOTTYHUX OCHOB IPUPOAOKOPUCTYBAHHS,
HEOOXITHOCTI OXOPOHM IPUPOIH, AOTPUMAHHS NpaBWI IOBEAIHKM Ha MPUPOIl, OLIAJIMBOTO
BUKOPHCTaHHS MPUPOJHUX PECYPCIB, PO3YMIHHS KOHTEKCTY 1 B3a€MO3B’SI3KY TI'OCIOJAPCHKOI
JISTBHOCTI Ta BaXKJIMBOCTI 30€peXEHHsI IPUPOIH /I 3a0€3MEUSHHS CTAJION0 PO3BUTKY CYCHIIbCTBA
([Iep>xaBHuii craHaapT 6a30BO1 cepeIHbOI OCBITH, C. 3) [3].

AHali3  aKTyaJbHHX  JociaiikeHb. IIpoGaemy  ¢opMyBaHHsI  €KOJIOTiYHOL
KOMIIETEHTHOCTi y 3/100yBa4iB OCBiTH /10 AesIKOI Mipy MOKHA PO3AUIMTH Ha JABi CKJIAI0BI,
sIKi BTiM TiCHO B3aeMoOAilOTh i 3ajexkatb oaHa Bia iHmoi. Ile mcuxosioriynumii acmekTt
(¢opmyBaHHs pHUC 0COOMCTOCTiI, SIKHM B CBili yac 3ailiMajucsl Taki BHIATHI BYeHi fK
O. JleontbeB, C. PyOinmreiiH Tta 1iHmi. Jlpyra ckinagoBa, Ieé Cy4acHI MiAXOAH IO
KOMITETEHTHICHO opieHTOoBaHOro ocBiTHROTO Tpouecy (I. bex, 1. €EpmakoB, O. CaBueHko Ta
). Takoxx Ha (QopMyBaHHS €KOJOTIYHOT KOMIETEHTHOCTI HAKJIAJal0Th CBOi OCOOIMBOCTI
BIKOB1 XapaKTepUCTUKU OCOOMCTOCTI, fiKa 3aiydyeHa B naHui mporec. Liif yactuHi nmpobiemu
npucBsyeHi npami O. [leps6o, B. Ckpe6us, 1. 3BepeBa. Ilepexim cycminbeTBa 10 CTanoro
PO3BHUTKY Ta 3HAYEHHS /IS IIHOTO €KOJIOTIYHUX 3HaHb Ta €KOJIOTIYHOI OCBITH OTPHUMAaB CBOIO
xapakrepuctuky Bin H. Amanbkoi [1]. BiacHe kommeTeHTHiCHOMY miaXoay B OCBITi,
KOHUENTYAJIbHIUM HOro 3acajgaM, BU3HAYEHHIO MOHATHh Ta CTPYKTYPH NMPHCBSYEHi HAYKOBI
npaui C. bounap, O. Kononko, O. Jlokmunoi, O. OBuapyk, A. Xyropcskoro, . Anryk.

Hocmipkenas  moa0  (GopMyBaHHS ~ €KOJOTIYHHMX  I[IHHOCTEH Ta  €KOJOTIYHOT
KOMIIETEHTHOCT1 37100yBadiB 3arajbHoOi cepelHboi ocBiTH Oynu mposeneHi O. KoroHbkoBoOIO,
O. Kopons, C. Jle6imp, JI. Mapkosuu, O. IIpynakoBorw, H. IlycroBiT Ta Gararbma iHIIUMHU
YKpPaiHCHbKUMU BUECHUMH.

Tax K. JleBkiBchbka BKa3aja Ha MICIIE €KOJIOTIYHOT KOMIIETEHTHOCTI cepell TeperiKy
[IHHICHUX 3acaj] 3arajlbHOOCBITHIX HaBYANBHUX 3aKJIAJiB, SIKI BUKOPHUCTOBYIOTH 1HOBAIliiTHI
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MiIXOAW MMl 3MA1MCHEHHS CBO€l OCBITHBOI AisUTbHOCTI [4]. Takok B HayKOBO-OCBITHBOMY
npoctopi YKpaiHM TPHUCYTHI JEsIKI PO3pOOKH, IMOB’s3aHI 3 MPOOJEMATHUKOI EKOJIOTTYHOL
KoMIeTeHTHOCTI 'y mpodeciiiniit  ocBiti (O. ['ypenkoBa, JI. Turapenko, A. XpHIIyHOBA).
I. Jlo3oBcbKka 3aliManach NHUTAHHAMM €KOJIOTIYHOTO BUXOBAaHHS CTAapIIOKIACHUKIB I 4ac
npodinbHOro HaBYaHHS B Jinesx iHTepHatHoro tumy [5]. C. Tonouko mpeacraBmiia MOJENb
dbopMyBaHHS €KOJIOTIYHOI KOMIETEHTHOCTI MIKOJSPIB Ta OCHOBHI KPHUTEPii, 10 BU3HAYAIOTH
CTPYKTYPY €KOJIOT14HOI KOMIIETEHTHOCTI:

— TOTpeOOBO-LIIHHICHUI — MICTHTh CUCTEMY MOTHUBIB 3/100yBa4iB OCBITH;

— NSUTbHICHO-TEXHOJIOTIYHMM — BHW3HA4Ya€ PIiBEHb Ta SAKICTh 3HaHb 3700yBayiB OCBITH Ta
BMIiHHS iX BUKOPUCTOBYBATH Y JOPOCIii mpodeciiHiil TisUTbHOCTI;

— MOTHUBAIIHHO-CTUMYJIIOIOUMIA — XapaKTepu3ye TOTOBHICTh 3700yBadiB OCBITH [0
€KOJIOT1YHO JIOILJILHOT COILaJIbHOT aKTUBHOCTI [6; 7].

Takox aBTOp BU3HAYMIIA HACTYIHI HEJOIIKH Cy4acHOI €KOJIOTIYHOT OCBITH:

— HEIOCTaTHE 3aJy4YEHHS EKOJIOTIYHOTO MOTEHIIaNy 3MICTYy pi3HHX HaBYAJIBHUX IPEIMETIB
y 3aKJIa/Iax OCBITH;

— HEJOCTaTHS yBara JO BHPINICHHS MICHEBUX EKOJIOTIUHUX MpoOiieM Bia 301IbIIEHHS
AQHTPOIIOT€HHOI'O0 HABAHTA)KEHHS HA HABKOJIMIIHE CEPEJOBMIIE Ta IOB’S3aHI 3 IHUM
PI3HOMaHITHI PU3HKH JIJIS )KUTTS JIFOIUHU;

— BIJCYTHICTb JI€BOi CHCTEMH JIIarHOCTUKH PIiBHS  Cc(OPMOBAHOCTI  €KOJOTIYHOT
KOMIIETCHTHOCTI 3700yBauiB oCBiTH [6; 7].

Mera crarri — OOIpyHTYBaHHS METOIMYHMX 3aca] (OpMYyBaHHS  EKOJIOTTYHOL
KOMIIETEHTHOCT] Y4YHIB i/l Yac HaB4aHHs 010J10Ti1 y 6 KJ1aci 3aKJIa/iiB 3arajJbHOI CepeHBOT OCBITH.

Y mpolieci MATOTOBKMA CTaTTi BHUKOPUCTAHO HACTYMHI 3arallbHONPUUHATI METOAH
JOCIIJKeHHs (aHaJi3, CHHTE3, CUCTEMaTH3aIlii0, KIacu(iKalito, TOPIBHAHHS Ta y3araJlbHEHHS:)
JUIs BCTAHOBJIEHHS CTYIEHs pO3po0JieHOCTI Mpo0ieMu, aHali3y HaBuanbHOI nporpamu it 33CO
«bionoris 6-9 knacuy».

Bukiaa ocHoBHOro marepiaiy. Ha cboronni B YkpaiHi BinOyBaeThcst po3poOka 6aratbma
AaBTOPCHKMMHM KOJIEKTMBAMM HaBYaJIbHUX Iporpam ans 5-9 knacis HYIL, siki 3anpoBapkyroThCs
abo OyayTh 3ampoBakeHi noetanHo 3 2022 poky, BIAMOBIAHO 10 3akoHy YKpainu «IIpo nmoBHY
3arajbHy cepenHio ocBiTy» (2020), JdepkaBHOro cTaHaapTy 0a30B0Oi cepeHboi ocBiTH [3]. IcHye
JeKinbka MoJienbHUX mporpam «[lisHaemMo mpupogy» pi3HUX aBTOpIB I 5-6 kiacy. HaBuaHHS
* B 6-9 knaci BigOyBaeThcs 3rigHo nporpamu «biosorig 6-9 knacy, 3arBeppxkenoi MOH y 2017
poui [2]. JlepkaBHUIl cTaHaapT 0a30BOi cepeIHBbOI OCBITH BHCYBa€ BMMOIM IIOJO HAJIEXKHOI
c(OpPMOBAHOCTI EKOJIOTIYHOT KOMIIETEHTHOCTI 3700yBayiB OCBITH uepe3 HaOyTi YMIHHS Ta
craBieHHs. YwucenbHi (OPMYITIOBaHHS BH3HAYEHb EKOJIOTIYHOI KOMIIETEHTHOCTI PI3HUMU
aBTOpaMU TOBOPUTH MPO Te, L0 HE3BAXKAIOUM Ha 3arajbHE PO3YMIHHS JIaHOi MpOoOJIeMaTHKH,
BIJICYTHI €IMHHI TMOTJIAM HA NUIAXH Ta METOAUM (OPMYBAHHS €KOJIOTTYHOI KOMIIETEHTHOCTI
HIKOJISIPIB @ TAKOXK €(PEKTUBHOT OLIIHKH KIHIIEBOTO PE3yIbTaTYy.

[Tin yac Hamoi poOOTH MU 3BEPTAIUCH 10 MOJETI CHUCTeMHU (OPMYBaHHS EKOJIOTIYHOT
KOMITETEHTHOCTI IIKOJISIPiB, sIKy 3anpornonyBaia C. Tomouko [7].

Tema «Betynm» B 6 kiaci opieHTye Ha (JOpMYBaHHsI B YYHIB €KOJOTIYHOI CBIJIOMOCTI JJIS
30epexeHHs Ta 3aXUCTy MJOBKULIA. 3a 11 MiACyMKaMu IIKOJApi ONEpylTh TEepMiHAMU
CIIOCTEpEKEHHs, eKcriepuMeHT. HeoOX11HO 3a3HauuTH, 110 MPAKTUYHO BCl MOJIEIbHI IpOorpaMu
«[lizHaemo mpupony» s 5-6 kiacy 3HAHOMIIATH YYHIB 3 JIAHOIO TEPMIHOJIOTI€IO, a TaKOX 3
MpoIiecoM MojeltoBaHHsl B Oiojorii. TakuM YMHOM BOHHM BUKOHYIOTH CBOIO IPOTEACBTHYHY
¢ynkuito. [{isIbHICHUI KOMIIOHEHT 3 OYIKYBaHMX pe3y/bTaTiB HaBYaHHSA B 6 Kiaci MICTUTh
YMIHHSL PO3PI3HATH OO €KTH >KUBOI MPUPOAM, MPAKTUKYBATHU CIIOCTEPEKEHHS O10JO0TTYHHX
00’exriB. KoMIoHeHT, MoB’s3aHui 3 HAOYTTAM MEBHUX 3HaHb Iependadae HAOYTTS YUHSIMHU
3/1aTHOCT1 Ha3UBaTH OCHOBHI BJIACTUBOCTI KHUBOTO (PICT, PO3MHOKEHHS, B3a€EMO/Iisl 13 30BHILIHIM
Cepe/IOBUINEM) Ta HABOAUTH TPHUKIAIM OCHOBHHMX TPyl OpraHizMmiB (Oaktepii, pOCIHHH,
TBapuHU, TpUOU). Aje IJis KIHIEBOTO Pe3ynbTaTy (HOpMyBaHHS €KOJIOTIYHOI KOMITETEHTHOCTI
BaYXJIMBI HE CyMa 3HaHb 1 HABUYOK, a 3MiHU OCOOHMCTOCTI, 11 CBITOMOCTI, CTaBJICHHS JI0 TIPUPOIH,
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3aTHICTh B MaOYTHHOMY 3/1MCHIOBATH MPUPOIOOXOPOHHY palliOHANbHY MisJIBHICTD, 3aliMaTH
aKTUBHY I'POMAJSIHCbKY HO3MILIIO LI0JI0 MOPYLIEHHS €KOJIOTIYHOI piBHOBAaru, BMiHHA JOHOCHUTH
CBOIO TMO3MINI0 10 IHMMX Jofed Tomo. ToOTo ekosoriyHa KOMIETEHTHICTh — 1€ ITIeBHA
XapaKTePUCTUKA TICHXOJIOT0-EMOIIMHNX BJIACTUBOCTEH OCOOMCTOCTI, SIKI peai3yloThCs B
aKTUBHIM IiSUIBHOCTI CHOYATKy 3 BUBYEHHS, a Jaii OXOpoHHM mpupoiu. DakTuyHO HAOyTTS
MeBHKUX O10JIOTIYHUX 3HAHB — 11€ JIMIIE OAMH 13 3acC00iB (POpMYBaHHSI MaOyTHIX XapaKTEPUCTHK
JIOUHU B CYCHUIBCTBI. 3pO3yMiJIO, IIO HASBHICTh TaKUX PUC OCOOMCTOCTI HIKOJISIpA MOXHA
KOHCTaTyBaTH Ha KIHIIEBUX €Talax HaBYaHHS B CTAPILUX KJjlacax, ajie BXKe 3 0YaTKOM BHUBYEHHS
6iosorii moTpibHO MounHaTH Tporec GopMyBaHHS €KOJIOTTYHOI KOMIIETEHTHOCTI.

Tema «OmgHokIITHHHI opraHi3Mu. [lepexin mo 6araTOKIITHHHOCTI» B 6 KiIaci BHUIJISAIAE
JIOBOJII KOHKPETHOIO 3 TOYKH 30pYy HAOyTTA O10JIOTIYHMX 3HaHB MPO MEBHY TPYNy OpraHi3MiB.
AJe meBHE aKLIEHTYBaHHS BUMTEJEM IiJ 4ac ii po3risAy HaBYaJIbHOIO MaTepially JAaHOi TeMHu
HA/a€ 3HAYHI MOXKJIMBOCTI TEPBUHHOTO ()OPMYBAaHHS EKOJIOTIYHOI KOMIIETEHTHOCTI. AJKe
HABYAJILHUN 3MICT OpPIEHTYE HAa YCBIJIOMJIGHHS POJIi OJHOKJIITHHHUX B ekocucremax. OmHe i3
3HAYHMX 3aBJIaHb JI BUUTENS € HE JIUIIE MO3HAHOMHUTH YYHIB 3 OJHOKIITHHHUMH K OKPEMOIO
TPYHOI0 KUBUX OpraHi3MiB, a W MIAKPECIUTH Yepe3 XapakTep 3aBlaHb, IOCIiJIOBHICTh
BUKIIQJICHHS ~ Marepially, MOJICIIOBaHHS KOHTAKTIB  OaraTOKJIITUHHHX  OpTaHi3MiB 3
OJTHOKJIITHHHUMHU TOrO (haKTy, 1110 JaHa Tpyma Iie KOMIIOHEHT, CKJIaJloBa, Y4aCHUK BCIX MPOLECIB
y exkocucTemi. TakuM YHHOM WIKOJSpI B pe3yibTaTi ONEpyIOTh TepMiHaMu OakTepii,
OJIHOKJIITHHHI OpTaHi3MH, KOJOHIaJIbHI OpraHi3Mu, OaraTOKJIITHHHI OpraHi3MH; Ha3WBaIOTh
CepelloBUINA ICHYBaHHS OJHOKIITUHHHUX OPraHi3MiB, HABOIATh MPHUKIAAA OJHOKIITHHHUX,
KOJIOHIaJBbHUX Ta OaraTOKIITUHHUX OpraHi3MiB 0e3 TKaHWH. AJie 3 TOYKU 30py E€KOJOTiuHOT
KOMIIETEHTHOCTI, TOJIOBHUM OyJi€ 3/aTHICTh OLIHIOBATH POJIb OJHOKIITHHHUX B €KOCHCTEMaXx,
ycBiioMIIoBaTH HeOe3neky 1HGEeKUiHHUX Ta Mapa3uTapHUX 3aXBOPIOBAHb, POOUTH BHUCHOBKHU
po Te, M0 KIITHHA MOXKYTh OyTH caMOCTiiiHUMU opraHizmamu. Lle octanHii eran (oopmyBaHHS
CTaBJICHHS JiTeH O JaHOI IPyNH OPraHi3MiB, iX «BIJUYTTS» OAHOKIITHMHHUX SK KOMIIOHEHTa B
Oiocdepi, 0 1 € MEPIIUMU 3MiHAMH BiJIHOIICHHI YJEHIB CYCHIIbCTBA JO IUX KUBUX ICTOT B
MaiioyTHroMY. Tak BiiOyBaroThCS MepIi KpOKH (popMyBaHHS €KOJIOTTYHOT KOMIIETEHTHOCTI [2].

Hactynza Tema HaBuanbHOI mporpamu 6iosorii B 6 kiaci — «Pociannm». OCHOBHUM HapsiIMOK
JUSUTBHOCTI BUUTENS 3 TOUKU 30pY (POPMYBAHHS €KOJIOTIYHOI KOMIIETEHTHOCTI 1]l Yac BUKJIaJaHHS
JIAHOI TE€MH, 1€ OpIEHTYBAaHHsS Y4YHIB Ha YCBIJJOMJICHHS pOJi POCIMH B ekocucremax. OuikyBaHi
pe3yibTaTh HaBUaHHA, SKI OaXaHO NOCATHYTUM B YaCTHUHI 3HaHb, 1€ 3JaTHICTb YYHIB ONEpPYBaTH
AQHATOMIYHUMHM 1 MOpP(OJOTIYHUMU TEpPMiHAMH: POCIMHH, BETETaTHBHI OpraHd, CTaTeBe
PO3MHOKEHHSI POCIIMH, TeHEPATUBHI OpraHu; Ha3UBaTU OCHOBHI MPOLIECH >KUTTEISTIBHOCTI POCIINH;
HABOJUTHU TPUKJIAIM TKAHUH Ta opraHiB pociuH. Lle 0a30Bi 3HaHHA 3 JaHOI TeMH, SIKI LIKOJISpI
MOBMHHI HaOyTH pa3oM 3 pe3ysibTaTaMH JisUTbHICHOTO KOMIIOHEHTY: BMIHHSI ONHCYBAaTd PICT 1
PO3BUTOK POCIMHHOIO OpraHi3My; pO3Mi3HaBaTH KIITHHH, TKAaHWHU Ta OPraHd pOCIMHH;
NOPIBHIOBATH 32 BKa3aHWMH O3HaKaMH TIpoliecd (POTOCHMHTE3y Ta IWXaHHS; BCTAHOBIIOBATH
0i0JI0TIYHE 3HAYCHHS BUJIO3MIHEHUX OpraHiB pociuH. Li pe3ynbraté HaBYaHHS BUUTEINIO MOTPIOHO
KOHBEPTYBATH B KPOKU 3 HAOYTTs YUHSMH YCBIJOMJIEHHS TOTO, L0 POCIMHA — LUTICHUI OpraHism,
3aTHOCTI OIIIHIOBAaTH 3HAuYeHHsS (POTOCHMHTE3Y; POOUTH BHCHOBOK MPO (DOTOCHHTE3 SK XapaKTEpHY
0coOMUBICTh pociiuH. OCTaHHE € CKJIQJOBUMHU (DOPMYBaHHS CTABJIEHHS ILKOJIIPIB O POCIHH Ta
yCBiIOMJIEHHs iX poii B ekocucremax. Came Taki pe3ylbTaTH HaBUaHHS MO)KHa OyJe BBaXKaTH
3aJI0BUIbHUMU 3 TOUKH 30pY (POpMyBaHHS €KOJIOTIYHOI KOMIIETEHTHOCTI [2].

3rizHo Mozeni cucteMu (OpPMYBaHHS €KOJOTIYHOI KOMIIETEHTHOCTI IIKOJApIB i
3MICTOBHO-aKCIOJIOT1YHHI OJIOK MICTUTh TaKy 3MICTOBHY CKJIQJIOBY SIK KOTHITUBHMIA KOMIIOHEHT
[7]. Horo ronoBuuii 3MicT, 1ie 3HAHHS Ta PO3YMiHHA OCHOBHHX 3aKOHOMipHOCTe# mpupommn. Y
BUIAJIKy BUBUEHHS IEBHUX TAKCOHOMIYHMX I'PYH >KMBUX OPraHi3MiB 1€ BUpaXaeTbcs y HAOYTTI
3HaHb 3 iX OyJIOBHM Ta >KUTTEAISUIBHOCTI. OBOJIOAIHHS TaKUMHU 3HAHHSMH MOXJIMBE MpU
OJIHOYAaCHOMY HAOyTTI Ta CTIMKOMY BOJIOJIHHI y MaiOyTHbOMY IEBHHUMH BMIHHSIMH 00
JOCIIJKEHHSI HaBKOJIMIIHBOTO cepefoBumia. Lle Takox CkiiagoBa KOHTITUBHOTO KOMITOHEHTY
3MICTOBHO-aKCIOJIOTTYHOTO OJIOKY BKa3aHOi MoOJeni. 3a3HayuMoO, IO OKPEMOTO BHUBYCHHS
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HaBKOJIMIIIHBOTO CEPEJOBHIIA IMiJl YaC BUBYCHHS MEBHUX TPYI KUBHX OPraHi3MiB Ha ypOKax
Oiosorii B 6 Kiaci He BImOyBaeThCcs, aje Bcl aHaToMo-Mopdosoriydi, Qizionoriydi Ta
MOBEJIIHKOMI OCOOJMBOCTI KOXXHOTO OpraHizMy (OpMyBaIMCs B MEBHUX yMOBaX CEepeIOBHINA.
Ile 3HauwmTh, MmO uepe3 OyAOBY Ta JKUTTEIISUIBHICTH OpraHi3MiB Y4YHI OIOCPEIKOBAHO
3HAMOMJIATBCST 1 3 (haKTOpaMu CEpeOBHINA. BibIn IiIeCHpsIMOBaHE iX BUBYCHHS MOXKIIMBE
yepe3 migiOpaHi BUMTENIEM JIOMAIllHI 3aBAaHHS, TPYNOBI Ta I1HAWUBIAyaJIbHI TPOEKTH,
CTIIOCTEPEXKEHHS 3a JAOMAIHIMU TBapUHAMH, KIMHATHHMHU POCIMHaMH Tomio. Ha Hamy nymKy,
3B’SI30K OpraHi3M-cepe/ioBHINe, NOTpeOye B HaBYAJIBHOMY IIpoleci OuIbmioi yBaru Ta
PI3HOMaHITHUX IMiIXOJIB IS IIJIECIIPSIMOBAHOT «EKOJIOTI3aIii» 010JI0TIYHOTO 3MICTY HaBYAIBHOI
JTUCHUIIIIHA:  JAEMOHCTpAIIMHUAIX  JOCHIAIB, JAOOPATOPHHUX JIOCHIKEHb, JOCIITHUIIBKHX
MPAKTUKYMIB, MepeI0adeHUX POrpaMoro. Takox s IIbOT0 MOYKHA BUKOPUCTATH MiHI-TIPOCKTH,
Mia01p TEMATHKH SKUX 311HCHIOE BUUTEIb.

BukoHaHHs 3a3Haue€HUX BHINE 3aBIaHb, MPE3CHTAIllS iX PE3yNIbTaTiB Hepel YYHSIMH Ta
BIJIMOBIZIHE OLIIHIOBaHHS CTUMYJIO€ BHSBICHHS JONUTIMBOCTI 1O JKMBHX OpraHi3miB Ta
NPUPOAHUX sBHI. Lle € TpeThOor Te3010 KOTHITUBHOTO KOMIIOHEHTY 3MiCTOBHO-aKCiOJIOTTYHOTO
050Ky Mojeni cucteMu (hopMyBaHHS €KOJIOTIYHOI KOMIETEHTHOCTI MIKOJsApiB. Taka moOynoBa
HABYAIBHOTO TIPOLIECY CIpHUATUME (OPMYBAHHIO €KOJOTIYHOI KOMIIETEHTHOCTI K KOMOiHaIlii
3HaHb, BMiHb 1 HABUYOK, CIOCOOY MUCJIEHHS, OCOOMCTUX CBITOIVIHHUX SKOCTEH Ta MOpPAJIbHO-
eTHYHHUX I[IHHOCTEW, SKi AiTH OyAyTh peayli3oByBaTH MijJ Yac IHTErpamii y CYCHUIIBCTBO Ta
3M1iliCHEeHHs CBO€1 MallOyTHBOT MPOQECiitHOT AISITBHOCTI.

Ime oxra Tema HaBYaILHOI Tporpamu Oiosorii B 6 kiaci — «['pubwu», mix yac BUBYCHHS
AKOI TaKOXK MOke OyTH 31ilicHeHO (OpMYyBaHHS €KOJIOTTYHOT KOMIETEHTHOCTI 3a aHAJIOTTYHUM
cuenapieM. OCHOBHE 3aBIaHHS, SIKE CTOITh IEpeJ]l BUMTENIEM IIiJ] Yac BUBYCHHS JaHOI TeMH B
KOHTEKCTI €KOJIOT1YHOi MPOOJIEeMAaTUKH, 1€ OPIEHTYBAaHHS Y4YHIB Ha YCBIJIOMIIGHHS 3HAYCHHS
rpubiB 1 JumaiHuKIiB y Oiocdepi. bakani pe3ynbraTd HaBUaHHS B KOMIIOHEHTI 3HaHb, 1€
3/IaTHICTh ULIKOJISIPIB OMNEpyBaTH TEpMiHAMHM TpHOM, JIMIIAWHUKW; HA3UBaTH HaWMOLIMpEHIiIi
BUIU TpUOIB CBOET MiCIIEBOCTI, O3HAKH T'PUOHOI KIITHHH, CHUTbHI Ta BIAMIHHI pUCH B OyI0B1
KJITUH IpuOiB, POCIUH 1 TBapWH; HABOJUTH MPHUKIAIU CIIBICHYBaHHS TpHOIB 3 POCIHHAMHU.
Pa3zom 3 TakuMMM 3HaHHAMH Y4HI 3a IiJICYMKaMHM BUBYEHHS JaHOI TEMHU MMOBUHHI HaOyTH BMiHHS
NOpIBHIOBAaTH 32 IE€BHMMHU O3HAaKaMHU TIpUOM 1 POCIMHM, IIANMHKOBI Ta LBUIEBI IpulH;
MOSICHIOBATH B3a€EMO3B’A30K I'puOIB 1 BUIIMX POCIUH, CIIBICHYBaHHS I'puOiB 1 BoxopocTeil B
JUIIalHUKAX; PO3Mi3HABaTH OTPYHHI Ta ICTIBHI TpUOU CBOET MICIIEBOCTI. 32 OCHOBHMM pe3ysbTaT
3 TOYKU 30py (OPMYBAHHS €JIEMEHTIB €KOJIOTIYHOT KOMIIETEHTHOCTI i/l 4ac BHBUYEHHS JIaHOi
TEMU MOXKHa OyJe BBaXaTW BHUHUKHEHHS YCBIJOMJICHHS YYHSIMM LIHHOCTI JaHOI Tpynu
OpraHi3MiB, SK €J€MEHTa EKOCHUCTEMH Ta BIANOBIAHOTO CTaBJIEHHS JO HHUX Y CBOEMY
MOBCSIKICHHOMY JKUTTI. JIOCSATHEHHIO TAaKOro pe3yjbTaTy NMOBUHEH CIPHUATH caM O10JIOTTYHUI
3MICT HaBYaJIbHO Martepiaiy, aJyke rpubH, B OUIBLIOCTI CBOIHM, campodiT abo mapasuTH, L0
000B’s3KOBO TOTpeOye MOCTIDKEHHS 1X B3a€EMOAIl 3 IHIIUMH OpTaHi3MaMH B EKOCHCTEMI.
BunydyeHHs Takoro KOMIIOHEHTY 13 3BHYAHHOIO JIaHLIOra KOHTAKTIB JKUBUX OpraHi3MiB
MpU3BEAE 10 TOCTYMOBOI Aerpazarii OioreHo3y. Taky MyMKy Ta BIJIMOBIJHE CTaBJICHHS /0
rpubiB MOKHA BBaXKaTH NPUHHATHUM PE3yJbTaTOM 3 TOUYKU 30py (OPMYBaHHS €KOJIOT1YHOI
KOMITIETEHTHOCTI ITiJl 9Yac BHBUYCHHS JIaHOi TeMH. LlpoMy crpusTHME TakoXX IEeMOHCTPYBaHHS
KHUBHX 00’€KTIB, MYJSDKIB, ¢ororpadiii pi3HMX Tpyn rpuOiB Ta JHIIAWHUKIB, MPOBEICHHS
nabopaTtopHOi poOOTH 3 JOCHIPKEHHsS Oy/OBU IIANMMHKOBHX TIpUOIB Ta MPaKTHYHOI poOOTH 3
pO3Mi3HABAaHHS ICTIBHUX Ta OTPYWHUX I'puOiB CBOET MicleBOCTI. Y BUMNAIKY 3 TeMoio «I pubu»
3arajibHl NIAXO0AU 10 (POPMYBaHHS €KOJOTIYHOI KOMIETEHTHOCTI 3aJIHMINAI0ThCS MOAIOHUMH 0
TaKUX II00 BUBUEHHS IHIIMX BEUKUX TPYIl )KUBUX OpraHi3miB. BoHM 3a3Ha4yeHi B 3MiCTOBHO-
aKcioyoriuHoMy OJiomi MoJieni cucTeMHu (POpMYBaHHS €KOJIOTIYHOI KOMIETEHTHOCTI HIKOJISPIB,
30KpeMa B 11 KOTHITHBHOMY KOMITOHEHTI [2].

Ime omHa Tema B MIKUIBHOMY Kypci Oioorii st 6 kinacy — 1e «Pi3HOMaHITHICTh POCITHHY.
BoHa Bifpi3HS€THCS Bi 1HIIMX PO3MIIIHYTHX BUILE PO3JALTIB THUM, IO 3@ 3MICTOM HE € NMEPBUHHUM
3HaOMCTBOM 3 JaHOI Tpymnorw opraHizmiB. OKpiM I1bOr0, BHEpIIe BiAOYBA€THCS CIpoda
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Kiacuikalii Ta cucTeMaTu3allii pOCIUH 3a CEPEIOBUIIEM ICHYBaHHS, OYI0BOIO, POZMHOKEHHSIM,
tomto. Ili 3MiCTOBHI MOMEHTH JarOTh IIMPOKI MOMIIMBOCTI BUMTENIO I BBEIEHHS E€KOJOTIUHOL
CKJIQJIOBOI Yy 3arajibHe CHPHHUHATTS IIKOJSIPAMH POCIMH SIK TPYNU JKUBUX OpraHizMiB. Takox
BIEpILIE MPE3EHTYETbCSA IMOHATTS POCIMHHOIO YIpYIYBaHHs, sIKE HEMOXJIMBO YCBIIOMHUTH 0€3
BpaxyBaHHS €KOJIOTIYHUX XapaKTEPUCTUK CepeoBHIIA. BunTtenb opieHTYe Bech HaBYaJIbHUI TIPOLIEC
Ha 3a0e31Me4eHHs YCBIJIOMJICHHS YYHSIMH HE0O0X1THOCTI 30€peyKeHHs POCIIHMH Ta iX yrpynoBaHsb [2].

JistbHICHUHM KOMIIOHEHT 3 OakKaHUX Pe3yNbTaTiB 3a MiJCYMKaMH BHUBYCHHS JAHOI TEMH
nepeabavae BMiHHS PO3Mi3HABATH POCIMHU PI3HUX TPy (BOJIOPOCTEH, MOXIB, XBOIIIB, IJIAYHIB,
[arnopoTei, TOJIOHACIHHUX 1 MOKPUTOHACIHHHUX); OCHOBHI JKUTTEBI (DOPMHU POCIHH; POCIUHU
PI3HUX EKOJIOTIYHUX I'PYIl; OCHOBHI TUIIM POCIMHHUX YTPYIOBaHb.

Kommonent, mnoB’si3aHuii 3 HaOyTTSM NEBHHUX 3HaHb Mepeadavae HaOYyTTS YUHSIMHU
3MaTHOCTI ONEpPyBaTH TEPMIHAMHU: POCIHMHHI YrpyMOBaHHS, BOJAOPOCTI, MOXH, IaropoTi,
rOJIOHACiIHHI, MOKpPUTOHACIHHI, YepBoHAa KHUTa YKpaiHW; HAaBOAWTH IMPHUKIAAH MPUCTOCYBAaHb
POCIIMH JI0 CEpEe[OBUILA ICHYBAHHS; PO3YMITH OCOOJMBOCTI PO3MHOKEHHSI POCIHMH CIIOpaMH Ta
HaciHHAM. Sk (iHIITYBaHHS 3 TOUKH 30py POPMYBaHHS €KOJOTIYHOT KOMIETEHTHOCTI Ha JAHOMY
eTarll € 3aBJIaHHs, OB sA3aH1 3 BUCJIOBJIIEHHSAM BJIACHOI'O CTABJICHHS /10 YMOB ICHYBAaHHS POCJIMH,
OLIIHOYHOTO CY/DKEHHSI IIOJ0 HEpPAaIliOHAJHHOTO BHUKOPHUCTAaHHS JIIOJUHOIO pI3HUX TPyI
pocnuHHUX opraHi3MiB. Came mia yac Takoro (opMyIrOBaHHS BJIACHUX AYMOK BiTOYyBa€ThCs
KOHBEpTaIisi HAO0yTUX OIOJOTIYHMX 3HaHh Ta YMiHb Yy IEpPEKOHAHHS MIOJ0 HEOOX1THOCTI
30epeKEeHHsI POCIMH Ta iX yrpymnyBaHb. BinOyBaeTbcs CUHTE3 KOMIIOHEHTIB OCOOMCTOI CUCTEMHU
€KOJIOT1YHUX IIIHHOCTEH, K1 BU3HAYAIOTH KUTTS 1 ISITBHICTH JIFOJWHU B CYCITLTLCTBI.

BukoHaHHs MpakTUYHOI CKIIAIOBOI, MepeadavyeHoi M Yac BUBYCHHS JaHOI TEMH Y BUIJISIII
JIEMOHCTPYBAaHHs TPEACTABHUKIB PI3HUX TPYyM POCIMHHUX YIPYIyBaHb, MPAaKTUYHUX pOOIT 3
MOPIBHSAHHS OyJIOBU Pi3HUX €KOJIOTIYHUX TPYI POCIHMH, PEAbHUX Ta BIPTYaJIbHUX EKCKYpPCiil TaKOX
crpusie POPMYBAHHIO OCOOMCTOTO CTABJICHHS JI0 POCIIMH Ta YMOB X iCHyBaHHSI.

3a MpaBWILHOTO MEJAroriyHoro MiAXOAy /IO BUBYEHHS TeMU «Pi3HOMaHITHICTH POCIHH» Yy
HIKOJISIPIB B TEPLIOMY HAOIMKEHHI MPOSIBISETHCS ONEepalifHO-TisTIbHICHUI KOMIIOHEHT 13 MoJei
cucteMu (OPMYBaHHS €KOJIOTTYHOT KOMIIETEHTHOCTI MIKOJISIPiB [6; 7]. Bin peani3yerbes y 31aTHOCTI
OLIIHIOBAaTH BIUTUB JIFOJICHKOI JIsITBHOCTI Ha cTaH oBKULIA. Hamani Moxe BinOyTHCs TpaHchopmMarlis
B OCOOMCTY MO3UIIIO IIOJO BIANOBLAAIBHOIO CHOXHMBAHHS HPUPOTHHMX pecypciB. Lle Takox
CKJIQJIOBa ONEpalifHO-IisIbHICHOTO KOMIOHEHTY. TakvuM YHMHOM 3aKJIQa€ThCs YCBIIOMIICHHS
IIHHOCTI HAaBKOJIMIITHHOTO CEPEIOBHUINA K OCHOBHOI CKJIaI0BOI 3a0€3MeUeHHsI KUTTs JroacTBa. Ls
T€3a € OCHOBOIO EMOLIHHO-I[IHHICHOTO KOMIIOHEHTY 3MiCTOBHO-aKCIOJIOITYHOIO OJIOKY MOJIemi
cucteMu (pOpMyBaHHS €KOJIOTTYHOI KOMITETEHTHOCTI IIKOJISAPIB [7].

OcraHHs B MepeniKy TpaauLiiiHO TeMa «Y3araabHeHHs». OCHOBHI 3yCHIUIS BUUTENIB O10J10T1i
3 TOYKU 30pYy JOCSTHEHHS NEBHOTO PiBHA (DOPMYBaHHS €KOJIOTIYHOI KOMIIETEHTHOCTI B Y4YHIB 6
KJ1acy MiJ] Yac y3araJbHEHHsI BUBUEHOTO 3a PIK, € OPIEHTYBAHHS JiTeH Ha YCBIAOMIICHHS BXIUBOCTI
CTaJIOr0 PO3BUTKY, TOTOBHOCTI OpaTH ydyacTb y BHUPIIIEHHI MUTaHb JOBKUUIA Ta PO3BUTKY
CYCNUIBCTBA. 3a MiJICYMKOM HAOyTTs MEBHMUX 3HaHb 3a MEpioj] HaBYAHHS Y4YHI HA3UBAIOTh O3HAKU
OCHOBHHX TPYI OpraHi3MiB Ta MOSICHIOIOTh 3aJICKHICTh OCOOIMBOCTEN OYIOBH Ta JKUTTEIISUTBHOCTI
opraHi3MiB Bii cepenoBuila icHyBaHHS. Illo cTocyeTbcs MisTIBHICHOTO KOMIIOHEHTY, IIKOJIApI
HaOyBalOTh YMIHHSI OMMCYBAaTH OCOOJMBOCTI OyJOBU Ta YKUTTEISUILHOCTI KJIITHH POCIIUH, TBapHH,
rpu0iB, OakTepiii; MOPiBHIOBATH OyIOBY 1 MPOLECH KUTTEAISUIBHOCTI OCHOBHHUX TPYI OpraHi3MiB;
KJacu(iKyBaTH OpraHi3MH 3a IEBHUMH O3HAaKaMH, 00’ €IHYBATH iX y TPYIH.

Tak sik popMyBaHHS €KOJOT1YHOI KOMIETEHTHOCTI, 1€ MPOLEC, SIKHI TICHO MOB’sA3aHUH 3
(GhopMyBaHHSIM MICHXOEMOIIHHUX PUC OCOOUCTOCTI B FOHOMY BiIll, TO Ha MEPIIUH JIaH BUXOIUTh
CKJIaJI0Ba CTaBJICHHS 13 OUIKYBaHMX pe3y/nbTaTiB HaBuaHHA. Lle HaOyTTs 3maTHOCTI poOUTH
BHCHOBOK TIPO T€, 10 OyJ0Ba OpPTraHi3MiB Ta OCOOJMUBOCTI IXHBOI KUTTEMSUIBHOCTI — PE3yabTaT
MPUCTOCYBAHHS /10 YMOB CEPEOBHUIIIA.

Mu He po3rifmaTd MOXIIMBI INUISXH 3aCTOCYBAHHS PI3HUX TEXHOJIOTIH METOIUYHOL
IisTbHOCTI (TIpOONIEMHE HaBUaHHS, HABYAHHS SK JOCIHIPKCHHS, TEXHOJIOTiS MPOCKTYBaHHS,
IHTepaKTUBHE HaBYaHHsA, 1H(POpPMAIIiHI TEXHOJOTIi, TPEHIHTOBI TEXHOJOrIi) s (hopMyBaHHS

59



AKmyaavHi numaHHsA npupooHuU4o-mamemamu4Hoi oceimu. 2023. Bunyck 1(21)

€KOJIOT1YHOT KOMIIETEHTHOCTI, TaK SIK XapaKTePUCTUKA IX MPAKTUYHOTO 3aCTOCYBAHHS € BEIIMKUM
3aBAAHHAM 1 TOTpeOy€e OKPEMOTO JOCIIKEHHS 110 KOXKHIN 3 HUX.

BucHOBKM Ta mepCHeKTHBH TMOAAJbIIMX HAYKOBHUX Po3Binok. IlincymoByroun
3a3HaYeHE BUIE, MOXXEMO KOHCTAaTyBaTH, IO mpoOiiemMa (GOpMyBaHHS EKOJIOTIYHOI
KOMIIETCHTHOCTI 3/100yBadiB OCBITH € CKJIaJHOI Ta OaratopiBHeBoro. [IpencraBieHa Hamu
cripo0a METOMYHOTO MiAXOAY A0 PO3B’SI3aHHS JTaHOI MPOOIEMH ITi1 Yac BUBYCHHS Oiojorii y 6
KJaci 3aKJIaJiB 3arajbHOI CepeqHbOi OCBITH 0a3yeTbcs Ha OMyOJIIKOBaHIM panime mozaeni
dbopMyBaHHS €KOJIOTIYHOI KOMIIETEHTHOCTI y IIKOsIpiB. [Ipore Hamie mocmimpkeHHs oOMexKeHe
3MICTOM HaBYaJBHOTO MpeameTy «biojoris» B 6 Kiaci, TOMy MOJaJbIi MOIIYKH MOXYTb OyTH
CIIpsIMOBaHI Ha PO3POOKY KOHKPETHHUX METOJWYHUX 3aco0iB (GOpMyBaHHS E€KOJOTIUHOI
KOMITIETEHTHOCTI B IHIIMX KJIacax 3aKjaJliB 3arajibHOi cepeHbo1 OCBiTH. O4eBUIHO, B HACTYITHUX
po3BizKax HEOOXiTHO BpaxoBYyBaTH TOW (akKT, IO KOXKHOTO POKY BIOYBAE€THCS CTBOPEHHS
HOBHX MOJIEJIFHUX MPOrpaM 3 010JI0Tii Ta MmoeTanHuii MOPIYHUAN Mepexia Ha iX BIPOBaIKEHHS B
Mexax pedopMyBaHHS OCBITHBOI rally3i Hamioi aepxasu. Lls o6ctaBuHa motpeOye BiJ] BUUTEINIB
KOpEKIii CBOET CydacHOi IisUTPHOCTI 3 BpaxyBaHHSM MaiOyTHIX 3MiH OCBITHBOTO mporuecy. Ha
Hally JyMKY, pE3YyJbTaTH JOCHIDKeHb 3 (OpMyBaHHS EKOJIOTIYHOI KOMIIETEHTHOCTI Y
3100yBayiB OCBITH 3aKJIaJiB 3arajbHOI CEPeAHBOI OCBITHM MJOIIBHO BHKOPHUCTOBYBATH B
MPaKTUYHIN TiSTIHOCTI BUYMTEIISIM HE JInIIe 010510711, a i IHIMX HABYAJIbHUX JUCITUILTIH.
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Moskalenko M. P., Mironets L. P., Torianyk V. M. Formation of environmental
competence while studying biology in the 6th grade of general secondary education
institutions.

Summary. The article is devoted to the problem of forming one of the eleven key competencies
defined in the State Standard of Basic Secondary Education. The purpose of the article is to
substantiate the methodological foundations for the formation of students’ environmental competence
while studying the biology course in the 6th grade of general secondary education. The article notes
that in solving this problem it is advisable to rely on the model of the system of forming students’
environmental competence. To make the article, the generally accepted research methods (analysis,
synthesis, systematization, classification, comparison, and generalization) were used to determine
the degree of development of the problem and to analyze the curriculum for general education
institutions "Biology 6-9 grades”. It has been determined that the main efforts of biology teachers in
terms of achieving a certain level of environmental competence of 6th-grade students are aimed at
orienting children to realize the importance of sustainable development, readiness to participate in
solving environmental problems, and social development. The article identifies the possibilities of the
educational content of each topic for the formation of this competence. It is emphasized that a
biology teacher needs to convert the various components of the expected learning outcomes into the
formation of a personal attitude of students toward a certain group of organisms and awareness of
their role in ecosystems. The final result of environmental competence formation is not the sum of
knowledge and skills, but changes in the personality, consciousness, attitude to nature, the ability to
carry out rational environmental activities in the future, to take an active civic position regarding the
violation of ecological balance, the ability to convey one's position to other people, etc. In other
words, environmental competence is a certain characteristic of a person's psychological and
emotional properties, which are realized in some activities, first in studying and then in protecting
nature. In fact, the acquisition of certain biological knowledge is only one of the means of shaping
the future characteristics of a person in society. The article determines that the formation of
environmental competence is a process that is closely related to the formation of psycho-emotional
traits of a person at a young age and does not stop with the end of education.

Key words: environmental competence, competence-based approach, educational process,
general secondary education institutions, biology curriculum, State Standard of Basic Secondary
Education, expected learning outcomes, sustainable development.
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Yepkacbkuil ep:kaBHUN TEXHOJIOTTYHUN YHIBEPCUTET

OPTAHIBAIIA CAMOIIIATOTOBKU CTYAEHTIB
Y MIPOLIECI BUBYEHHS BUIIIOI MATEMATUKHU

Y cmammi suceimmoemovcsi numanus opeauizayii camoniocomoeku cmyOeHmié 8 npoyeci
BUBUEHHSL KYPCY UYOT MameMamuKy. ¥ 6cmyni 3a3Ha4aemvcs akmyaibHicms NOCMAagneHoi npoonemu
8 CYYACHUX YMOBAX OP2aHi3ayii HABYAHHA CMYOeHmis. 3 021140y OCHOBHUX HANPAMIE PehOpMYBaAHHS.
0Cc8ImHbOI cucmemu  YKpainu, npuoinaemvcs HANeNCHa y8aea Opeanizayii camocmitiHoi pobomu
CMyOeHmis, 30Kpema NUMaHHI0O camonio2omoeKu 6 Npoyeci GUBYEHHsL BUUOT MAMeMAMUKU.

AHaniz HayKo8ux 00CiOHCeHb UOAMHUX NCUXOIO2I8, MEMOOUCMIB, HAYKOBYI8 NOKA3A8, W0
8 iX 00CIOHCEHHAX 0COOUCMICMb CIYOeHMA PO32NA0AEMbCA K 20JI06HO20 YUACHUKA OCBIMHbO2O
npoyecy, 6i03HaAuaemvca 20cmpa nompeba MooepHizayii cucmemu  HABYAHHA  uyepe3
oughepenyiayito HA8UAHHSA, IKe TPYHMYEMbCA HA CIMBOPEHHI CRPUAMIUBUX HABUATILHUX YMO8 O/is
8CeOIUHO20 PO3BUMKY 3 PIZHUM PIGHEeM Ni020MOBKU Ma Pi3HUMU 30I0HOCAMU.
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Mema cmammi nonsieae 6 ananizi opeaHizayii camonio2omosku cmyOenmie K CKiadosoi ix
CAMOCMIUHOI HABYAILHO-NIZHABAILHOL OISILHOCI NPU BUBYEHHT BULYOT MATNEMAMUKU.

YV euxnaoi ocnosnoco mamepiany po3Kpusaemovcsi CYmHICmb camoniocomosKu sIK 00HO20 i3
BANCIUBUX BUOIE OIUILHOCMI CMYOeHmMI8 NpuU GUBYEHHI SUWOI MAMEeMamuKu. 3a3HAYeHO, Wo
Camoniocomogka CcmyOeHmie noasicac y c8i0OMOMY OOCACHEHHI HUMU NOCMABNEHOi Memu 3d
8I0CYmMHOCMI 6€3N0CepeOHb020 KepisHuymea 3 OOKy euKkiaoayd, y CamoCmitiHomy 600CKOHANEHHI
BNIACHUX 3HAHb, HABUYOK | 6MiHb, HEOOXIOHUX OJIsL YCNIWHO20 BUBHEHHSL KYPCY 3 BUUOT MAMEMAMUKY |
5K NIOCYMOK — YChiuHe CKIA0aHHs icnumy abo 3aiiKy, a maxkoxic O0jisi NOOAIbU020 NPOOOBHCEHHS.
HABUAHHS 30 0OPAHOI0 cneyianbHicmio. Ycnixy 8 camoniocomosyi CNpusie: CmpyKmypo8aHuti Ne6HUM
yuHOM mamepian, GIONOBIOHUL HADIp cUCmeMU 3aNUmans i 3a480aHb, HASABHICMb CYYACHUX 3AC00i6
HABYAHHS, 30Kpemd, NePCOHANbHUX KOoMn'lomepie. Y cmammi po3xkpuearomuvcs Mmemooudti
acnekmu opeauizayii camoniocomosku cmyoeHmis, sAKi nojasearomo 6 HacmynrHomy.l)Ycniwna
opeauizayis camocmitHoi OiANbHOCMI CMYOeHMI8 3anexcums 8i0 3MiCMmy, Wo BUHOCUMbCSA HA
camoniocomosky. 2)lIpoasy camocmitinocmi cmyoenmie nicisi OOKIAOHUX NOSACHEHb Ha
JeKYIUHUX | NPaKmMuyHux 3aHAmmsax CHpUsE cucmema 6npas i 3a60amb, 34 OONOMO20I0 SAKUX
8i00y8aEmMbCs maxk 36aHa NOBMoOpHa camoniocomoska. Ha ocnosi makux 3a60anb 6800mubcs i
3AKPINIIOIOMbCA NOHAMMA, MAMEMAMUYHI akmu, po3KpuU8aromvcs 8i00Mocmi wooo cnocoois
oisitnocmi. 3) Egexmusnicmob opeanizayii camoniocomosku cmyoeHmis npu 6UUeHHi suujoi
Mamemamuxy 3anexcums 8i0 memooie naguanHs. Opeanizayilo camonio2omosKu y 8y3i8CuKill
cucmemi HABUAHHA BAJICIUBO OPIEHMYBAMU HA 3ACMOCYBAHHA MemoO0i8 O0O0CHIONCEHHS.
4)Miynomy 3aceoennio i Habymmio 3aNIAHOBAHUX 6MIHb PO38’A3y6amu  3a0adi, PO3GUMKY
RIZHABAILHOI CAMOCMIUHOCMI CIYOeHMI8 Y NPoyeci po38 s3y8anHs 3a0ay Pi3HO20 PiGHs CKIAOHOCI
eexmueHO Cnpusc camocmitine CKIaoanHs 3a0ay camumu cmyoenmamu. 5) 11i0 uac opeanizayii
CAMONIO20MOBKU CMYOeHmMi8 Npu BUBUEHHI BUWOI MameMamuku 0axicano K Hauobibue
BUKOPUCMOBY8AMU CUCMEMU 3a0ay, SAKI Maroms KilbKa MOMNCIUBUX CHOCOOI8 D038 513V6AHHS.
(anvmeprnamugHi 3adaui). 6)I1i0 yac npakxmuyHux 3aHAMsb BUKIAOAYY OOYITbHO NPAKMUK)Y8AMU
max 36anutl “npuiiom Hezaxinuenoi OisnbHocmi”. 7) Hanesxxcna camoniocomoska Hemodiciuga
0e3 Has8HOCMI 8I0NOBIOHUX 3AC00i68 HABUAHHS, cepel AKUX YllbHe MICYye HAeHCUmMb HA8YATbHUM
nocionukam, 30ipHukam 3a0ay. 3HayHe Micye 6 CYUACHUX YMOB8AX 3auMaioms iH@opmayiiHi
MexHO102ii, 5IKi 00360JI51I0Mb CMBOPIOBAMU MAKI eIeKMPOHHI 3ACO0U HABUAHHSL, AKI IHMe2pYonb
61ACMUBOCMI NPAKMUYHO GCIX mpaouyiunux 3acodie. §8) Baowcnusoio cknadosow npoyecy
CAMONIO20MOBKU CMYOeHmie € nepesipka 3HAHb, HABUYOK, 6MIHb VYHIG, GU3HAYEHHS DI6HS
3AC60E€HHA HUMU NPOSPAMOB0O20 Mmamepiany, oOiacHocmyeanus 1 Kopueyeanusa. Qyinka
YCRiwHOCmi CMyO0eHmi8 Ha emani CamoniocomosKu NOBUHHA HOCUMU IHOUBIOYAIbHULL Xapakmep.

Omorce, OUOAKMUYHO BUBAIICEHA OP2AHI3aYis CAMONIO20MOBKU CMYOeHmié y 6y3i npu
BUBYEHHI BUWOI MAMEMAMUKU CMBOPIOE CNPUAMIAUGT YMOBU OJisl NIOBUWEHHS HABYEHOCHII,
akxmusizayii HasuanbHO-NI3HABANLHOL OIAILHOCMI CMYOeHmMI8, PO3BUMKY 6 HUX NIZHABANLHOL
CamocmiuHoCmi, pO3KpUmms ix meopuo2o NOmeHyiauy.

Knrwouogi cnosa: camoniocomosxa, 8uya Mamemamuxd, cmyOenmu, opeanizayis, camocmitina
poboma, mMemoou HAGUAHHS, CMPYKMYPOBAHUU 3Micm, cucmema 3anumaHsv i 3a80aHb, 3acoou
HABYAHHS, KOHMPOTb | CAMOKOHMPOTb.

IMocTanoBka nmpodJjemu. Ha erami cydacHOro pO3BUTKY CYCHUIBCTBA BiAOYBA€THCS TPOIIEC
MOJIepHi3allii BUIIOI OCBITH, IO CHPHUYMHEHO 3MIHAMH B €KOHOMIYHOMY 1 COLIQJIBHOMY HTTI
YKpaiHCbKOTO Hapojy, MIIBUIIEHHSM BUMOI PHHKY Mpalli, 3pOCTaHHSIM TPYAOBOi MOOLIBHOCTI,
HiJIrOTOBKOIO  (paxiBIIiB, 3JaTHUX MpAIIOBaTH Yy cydacHHMX ymoBax. Came TOMy Iepes BHILIOIO
HIKOJIOI0 TOCTa€ 3aBJaHHA (OPMYBAHHS TaKOrO BHCOKOKBaMi()IKOBAHOTrO (axiBIsl, SIKMHA Y
MaiOyTHROMY Oyzie BUKOHYBATH IpogeciiiHi 000B’I3KH Ha piBHI, HAJISKHOMY JI0 BUMOTI' CYy4acHOCTI.

OaHUM 13 OCHOBHHMX HampsMiB peOpMyBaHHS OCBITHBOI CHCTEMHU YKpPaiHM BBAXKAETHCS
MiJBUIICHHS BHUMOTH JI0 MPOQeciifHOi MiAroTOBKM MaiOyTHIX creriamicTiB. Bin BUITyCKHUKIB
BUIIOTO HABYAJIBHOTO 3aKJajly TMOTPIOHI HE TUIBKM 3HAHHA Teopii, a W BUCOKWUU pIBEHBb
NPAaKTUYHOI IMiATOTOBKH.
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JloOpe BigoMO, SIK BaXJIMBO MPaBUIILHO 00paT MeTOA poOOoTH, 1100 3a0€3MEeYUTH BUCOKHMA
pe3yNbTaT MiJl 4ac HaBYaHHA y BYy3l, 30KpeMa, MijJ 4ac BUBYEHHS BHILOI MareMaTuku. OgHuM 13
BKJIMBUX BHIB JIISUTGHOCTI CTYJICHTIB MIPH BUBUCHHI BUILIOI MATEMAaTHUKU € CaMOCTIiifHa po0oTa, sSKa
MOJISITa€ Y CBIIOMOMY JOCSITHEHH1 CTY/IEHTaMH MOCTAaBJICHOI METH 3a BiICYTHOCTI O€3110cepeIHbOr0
KepiBHMIITBA 3 OOKY BHKJIaJga4ya. YCHiXy B CAMOCTiiHIN poOOTI CTyJEeHTa CIPHUSE CTPYKTYpPOBAHHUIMA
MEBHUM YMHOM MaTepiaj, 10 CYNPOBOKYETHCS BIAMOBIIHUM HAOOpOM CHUCTEMH 3allUTaHb 1 3aB-
JIaHb Ta HASBHICTIO Cy4aCHUX 3ac00iB HABYAHHSI.

AKTyalIbHICTh CTaTTI 0O0yMOBJICHa HEOOXIJIHICTIO PO3POOKH 1 BHKOPHUCTAHHS B IPOIIECi
BUBYCHHS BHINOI MAaTeMaTHKH TEOPETHYHO OOTPYHTOBAaHOI METOJHMKH  OpraHizamii
CaMOMIArOTOBKHM CTYAEHTIB IMiJI 4Yac iX HaBYAJIbHO-II3HABAJILHOI AISUIBHOCTI, BJIOCKOHAJICHHS
CTPYKTYpH KypCy BHIIOi MAaTEMAaTHKH 3 METOI PO3BUTKY Mi3HABAIHHOI CaMOCTIHHOCTI
CTYJICHTIB, iX TBOPUYOTO MHUCJICHHS, MAaKCHMaJbHOI IHAMBITyamizamii W audepenmiarii
HaBYAJIBHOTO MPOLIECY, CTBOPEHHS YMOB IS CAMOPO3BUTKY 1 CAMOHABYAHHSI.

AHani3 akTyaJdbHHMX AocChHiIKeHb. [Icmxodi3ionoriyHuM OCOOMMBOCTSIM CTYACHTIB Yy
HABYAJIBHO-TII3HABAIBHIA JISUIHOCTI, AacleKTaM piBHEBOro (OpMYBaHHS BMiHb IIPHUCBSYCHI
nocmimkenns  JI. C. Burorcekoro, B. B. laBunoBa, O. M. JleontseBa, C. JI. PyGinmireiina,
H. ®. Tanmuzinoi Ta iH.. [Icuxomoro-rnexaroriydi 0coOIMBOCTI OpraHi3alii HABYaHHS y BUIIIH IIKO
nocaipkyBauce 'y podorax C. 1. Apxanrenscbkoro, lO. K. babGancekoro, B. M. I'amy3siHcbkoro,
C. Y. T'onuapenko, B. B. JlaBunosa, O. E. KoBanenko, B. A. Cnacteonina, O. M. Cmornkina ta iH. B
iX JOCHIKEHHSIX OCOOMCTICTh CTYIEHTa PO3IJISAAETHCS SK TOJOBHOTO YYacHHKAa OCBITHBHOTO
IpoLIECy, BIJ3HAYAETHCS TOCTpa MOTpeda MOJepHi3alii CHCTeMH HaBYaHHS depe3 udepeHmialito
HABUaHHA, SKE€ IPYHTYETbCS Ha CTBOPEHHI CHPHUSTIMBUX HABYAJIBHUX YMOB JJIsl BCEOIYHOTO
PO3BHTKY 3 PI3HUM PIBHEM ITiITTOTOBKH Ta PI3HUMH 3/110HOCTSIMH.

Oco0nuBe 3Ha4YeHHsI 17151 OOIPYHTYBAaHHS TEOPETUYHHUX ACIHEKTIB Cy4acHOI MaTeMaTUYHOL
migroroBku wmarooth mpami [ I1. be3a, M. L. Bypau, M. L. lking, H. M. llysaun Ta iH.
[TpoGnemu opranizanii caMOCTIIfHOI HaBUYaldbHOI [ISAIBHOCTI CTYAEHTIB, X MCHUXOJOTIYHI,
METOAMYHI Ta OpraHi3alliiiHi CTOPOHH PO3IIISIal0OThCs y mpansix A. Anekcroka, FO. babancskoro
B. bounapsi, H.Tomisepa, B.KozakoBa, I. Jlepuepa, A.Martomkina, [I. [Tinkacuctoro,
H. Tanuzinoi, H. TapacenkoBoi, 3. Cnenkanp, JI. Cmipina, JI. Cymenko, M. kins,
M. KOcymnoBoi O. fpomienko Ta iH..

P.T. JlemGepr, T.I. IllamoBa, I.I. I{ykina BOa4aoTh y CaMOCTIHHOCTI IOKa3HUK
AKTUBHOCTI OCOOMCTOCTI, I CIPOMOXHICTh 1O Mi3HaBajgpHOro mnomyky. O. M. MaTromkin
HaMaraeTbCcsi BU3BHAYUTH CAMOCTIMHICTD SIK CIIOCIO MHUCIIEHHS 1 NiSTIbHOCTI, SKMH MPOSBISETHCS Y
BUKOHAHHI 3aBJaHb Ha 3aCTOCYBaHHS HAOyTHX 3HaHb Ta BMiHb B KOHKPETHHX YMOBaX, Yy
CIIPOMO>KHOCT1 OPIEHTYBATHUCS B HOBiif 0OCTaHOBIII, 3HAXOAUTH PalliOHANBbHI MPUHOMH 1 CIOCOOU
pO3B’sI3yBaHHS PI3HUX 3a]a4.

AHani3 HayKOBUX JOCTIPKeHb CBIJUUTH, IO HAJIEXKHA OpraHizallis CaMoOIlirOTOBKU
CTYJICHTIB MPY BUBUYEHHI BUIOT MATEMATHKH € HEB1JI’€MHOIO CKJIaJ0BOI0 HaBUAJIHLHOTO MPOIECY
BUIIIOTO HABYAJILHOTO 3aKIIady

MeTtoro cTarTTi € aHaTi3 opraHi3arlii CaMOMiATOTOBKH CTYACHTIB K CKJIAJIOBOI iX CaMOCTIHHOL
HaBYAJILHO-TTI3HABAILHOI TISUTHHOCTI MTPY BUBUEHHI BUIIIOT MATEMAaTHKH.

Buxiax ocHoBHOro marepiaay. OJHUM 13 Ba)JIMBUX BUIB JISUIBHOCTI CTYIEHTIB MpU
BUBYCHHI BHIIOI MaTeMaTUKH € CaMOIMIArOTOBKAa. BoHa monsArae y CBIIOMOMY JOCSTHEHHI
CTYZICHTaMH TIOCTaBJICHOI METH 3a BIJICYTHOCTI 0€3MOCepeHhOTr0 KEPIBHUIITBA 3 OOKY BHKJIAaya.
Mera caMOIMIATOTOBKA CTYJCHTIB TMOJSTAE y CAMOCTIHHOMY BIOCKOHATIECHHI BIIACHHX 3HaHb,
HaBUYOK 1 BMIHb, HEOOXIJJHUX JIJIs YCIIIIITHOTO BUBYEHHS KypCY 3 BUIIIOI MaTeMaTUKU 1 K M1JCYMOK
— YCIIIIHE CKJIaJaHHs icmuTy abo 3aliKy, a TaKoX sl MOAAJbIIOro MPOJAOBKEHHS HaBUaHHS 3a
00paHOI0 CHELIANBHICTIO. YCIIXy B CaMOMIATOTOBIl CIIPUSE: CTPYKTYPOBaHWN MEBHUM YHHOM
Marepiai, BIAMOBIIHIIA HAOIp CUCTEMH 3alMTaHb 1 3aB/IaHb; HASBHICTh Cy4aCHUX 3aC00iB HaBYAHHS,
30KpeMa, MEPCOHATIbHUX KOMIT FOTEPIB.

VYemimHa opratizamist caMOCTiHOI JISTIBHOCTI CTY/AEHTIB 3aJISKUTh Bijl 3MICTy, 11O BHUHO-
CUTBCS HA CaMOTIIITOTOBKY. IcHYye 6araro mporpaMoBUX MUTaHb, 1110 MICTSATh MaTEMATHYHI TOHKOIII,
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B SIKMX CTY/ICHTH MOXYTb 3aIUTyTaTHcs. Taki MUTaHHS MOTpeOyIOTh BTpyYaHHs BUKIaga4da. OTxe, iX
BUHOCUTH Ha CaMOMIATOTOBKY He BapTo. OnHAaK, SIKIO MUTAHHS, SIKI BUBYAKOTHCS, MAlOTh IEBHY
aHAJOTI0 a00 MICTATh (PAaKTH, IO BXKE BiJIOMI CTyJEHTaM, TO € CEHC Il MUTAaHHS BHHOCUTU Ha
CaMOIIATOTOBKY. BuKianauy IOLUIBHO 3a3[alierib BU3HAYUTH, $KI 3 INUTaHb BUHOCUTH Ha
JeKIiiHe a00 MPaKTUYHE 3aHSATTS, a SIKi 3alPONOHYBATH JUIsl CAMOCTIITHOTO OIPAIFOBAHHSI.

Hampuknan, mig 4ac JeKmiHHUX 3aHATH pI3HOTO BUAY (KJacH4HA JICKIlis, €BPUCTHYHA
Oeciza Ta JeKLid 3 eJIeMEHTaMHU €BPUCTHYHOI O€ciin), B MEPIIOMY CEMECTpi BUBYEHHS BUIIOi
MaTEeMaTHKH, CTYJ€HTaM JIOLJIbHO BUHOCUTH Ul CAMOIIATOTOBKY HACTYIIHE:
— 3 teMu «DyHKIIIA, BIACTUBOCTI Ta rpadiku eIeMeHTapHuX QYHKIi» (eBpucTHYHA Oecina)
Ha CaMOCTiiiHE ONpAaIfOBaHHS [OLIJIBHO BHHECTH Take NHTaHHS, gk “‘T'eomerpuuni
nepeTBopeHHs rpadikiB GyHKIii”’. B pe3yapTaTi Takoi caMOCTIHHOT MisNIBHOCTI CTYJIEHTH
HaOyIyTh CUCTEMaTHU30BaHUX 3HAHb M0J0 rpadikiB QYHKIIH, IX MOOYJOBH, y3araibHATh
3HaHHS NPO 1X BJIACTUBOCTI;
— 3 Temu «['paHUI TOCIIJOBHOCTI» $K aKTyalli3alil0 OMOPHUX 3HaHb, JOILUIBHO
3alpOIOHYBATH CTYJASHTaM IMIArOTYBAaTHCh IO 3HAXO/UKEHHS CYMH T€OMETPHYHOL
mporpecii Ta 3aJeXHICT, II CyMH BiJ 3HAMEHHHUKA; HAraJaTH BIJOMOCTI MIOJO
MHOTOYJICHIB, BAKOHAHHS JIiil HaJ| ippalliOHaTbHUMHU BHpPa3aMH Ta iH..
— 3 Temu «/ludepenmianbue yncineHHs (yHKUIT oaHIe] 3MIHHOD» (KIacHYHa JIEKIlis) MOXKHA
3aIpOINOHYBATH CTYIEHTaM CAMOCTIIHO Ai0paTy BIAOMOCTI IOA0 MUTAHHS MOXIIHUX €IeMEH-
TapHUX (QYHKIIN i 0OPMUTH 3aITUCH Y BUTIISII TaOJIUIIl, HAPUKJIIAZ, Y BIACHHUX JIOBITHUKAX.
[TposiBy caMOCTIHHOCTI CTYJEHTIB MICIIsl JOKJIaJHUX MOSCHEHb HA JIGKUIMHHUX 1 MPaKTHUYHUX
3aHSTTSIX CIIPUSIE CUCTEMA BIIPAB 1 3aB/IaHb, 32 JIOTIOMOTOIO SIKMX BiIOYBA€ThCS TaK 3BaHa MOBTOPHA
camorniaroropka. Ha oCHOBI Takux 3aBJaHb BBOASATBHCS 1 3aKPIIUIFOIOTHCS MOHATTS, MaTeMaTHYHI
(akTH, pO3KPHBAIOTHCS BIAOMOCTI MIONO CHOCO0IB MisuTbHOCTI. CHCTeMa 3alHMTaHb CKIIAJAETHCS 3
TaKMX KOMIIOHEHTIB, IO BIAPI3HSAIOTBCA MK COOOIO 3a TIEI0 METO0, SIKy Iepeciiye IeBHE
3anutaHHs. Cepell TakuxX 3aluTaHb PO3PI3HAIOTh HAaBUYabHI W KOHTpOMOroul. Taki MUTaHHA 1
3aB/IaHHS ISl CaMOIIATOTOBKM MICTATBhCS SIK CTPYKTYpHA CKJIaJ0Ba Y PO3POOJEHUX 3 KOXKHOI
NPOrpaMHOi TEMH HaBYAILHO-METOMMYHMX TMociOHMKax. Hampukiman, 3 Temu «HeBnu3zHaueHwit
IHTerpan» B sIKOCTI MUTaHb 1 3aBAaHb IS CAMOITLATOTOBKM MOXHA 3alPOIIOHYBAaTH HACTYITHE:

1. Kopucryrounch ¢opmynamu audepeHIiabHOTO YHWCIEHHS, MNepeBipUTu (HopMynn
TaOIMUI HAHIPOCTIIMX IHTErpaliB.

2.Criuparoynch Ha OCHOBHI BIIACTMBOCTI HEBH3HAYEHOTO IHTErpaya, IOKa3aTH Moro

NiHIHHICTB, a came: j[ocf (x) + Bg(x)]d X = ocj f(x)+ BI g(x)dx, ne a, B —const.

3. Hexait I f (x)dx =F(x) + C. JloBexniTs, mo
If(ax+b)dx:£F(ax+b)+C,;1e a, b, C —const.
a

ﬁjf(x)dx:F(x)+C

4.Hexa . Buaitaite d[F (p(x))]=?

5. Hexan I f(x)dx=F(x)+C. Kopucryroouncb MeTOAOM IiJBEACHHS MiJ 3HAK

nudepenIiana, MoKaxite, mo: 1) I f(x+b)dx=F(x+b)+C;

2)jf(ax)dx=1|:(ax)+c;3) jf(ax+b)dx:1|:(ax+b)+c.
a a

CaMocTiiiHe BUKOHAHHS CTYJEHTaMH TaKHX 3aBJIaHb CIPUSE MIIHIIIOMY 3aKpITUICHHIO
HUMH MaT€MaTUYHHX TOHATh, (aKTiB, CHOCOOIB  MisNIBHOCTI, pPO3BUBAE IparHeHHs
OOTpYHTOBYBATH BJIACHI BUCHOBKH, CIIOHYKA€ CTYJIEHTIB JI0 IPOSBY 1HIIIaTUBU, BUKIUKAE B HUX
IHTEpEeC 10 TEMU, SIKa BUBYAETHCSI.

EdexTuBHICTS Opraizaiii CamOIiArOTOBKMA CTYJCHTIB NpU BUBUYCHHI BUIIOI MaTEMaTHUKH
3aJIOKUTh BiJl METOMAIB HaB4YaHHsA. OpraHizailito CaMoOITiATOTOBKH y BY3IBCBKIA CHCTEMi HaBYaHHS
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BOXJIMBO OPIEHTYBATH HA 3aCTOCYBaHHS METONIB AochikeHHS. OfHaKk, HE BapTO BiAKUIATH
PEIPOAYKTHBHI METOIM HAaBYaHHS, HAa OCHOBI SIKUX CTBOPIOETHCS MIATPYHTS Ul MOJAJIBIIOL
CaMOCTIHHOT ISUTBHOCTI CTYJCHTIB. 30KpeMa, TP PO3B’A3yBaHHI MPUKIAAHUX 33/1a4, TTOB’S3aHUX 13
3HAXO/PKEHHSAM HaWOUTBIIOro ab00 HAMMEHIOro 3Ha4YeHHs (YHKINI, IOMUIBHO 3alpOINOHYBATH
CTy[ICHTaM pO3B’s3aTH CHCTEMY BIpaB 1 3aj1ad, SKi IPYHTYIOTCS Ha BIIOMHX crHoco0ax
PO3B’s3yBaHHS HEPIBHOCTEW METOAOM IHTEPBAJIIB, HA BIZIOMOCTSX 3 (D13UKH, TE€OMETPIi, TOIIIO.

[TpakTrika HaBYAHHS BHIO] MAaTEMAaTUKH Y BY31 [MOKa3aa, 10 MIITHOMY 3aCBOEHHIO 1 HAOyTTIO
3alJIaHOBAaHMX BMiHBb PO3B’SI3yBaTH 3ajadi, PO3BUTKY ITi3HABAIBHOI CaMOCTIHHOCTI CTYACHTIB Yy
MPOIIEC] PO3B’A3YBaHHS 3a/1a4 PI3HOTO PIBHS CKIIAJHOCTI €(DEKTUBHO CIIPHSIE CAMOCTIHE CKJIaJaHHS
3a7ia4 caMuMHM cryneHTamu. Hanpukinaz, 3amadl mpUKiIagHOro Xapakrepy 3 Temu «/ludepeHiiaibhi
PIBHSHHS Ta iX cUCTeMW». 30KpeMma, IJIs 3a]a4 T€OMETPUYHOTO 3MICTY, JOIUIBHO 3allpPOIIOHYBATH
CTyJICHTaM 3aBIaHHsA Ha TEOMETPUYHHMMA 3MICT TOXIAHOT (PyHKIIi B TOWYIl, Ha 3aJIEKHOCTI MK
CTOPOHAMH 1 KyTaMH B MPSIMOKYTHOMY TPHKYTHHUKY; Ha MOIIOHICTh TPUKYTHHKIB, TOILO.

Taxka AisIbHICTh MOKE MATH HACTYITHHUM 3MICT:

— poOoTa 3 TOTOBUMH 337a4aMH, Y TPOIIEC] SKOI CTY/ICHTH BHABJIAIOTH 1 (PIKCYIOTh OCOOIMBOCTI
noOyI0BH (pOPMYITIOBAaHHSI TIEBHOI 3ajadi, MMOPIBHIOIOTH Pi3HI 3a1avi 3a iX CIIEMEHTaMH,
3HAMOMIIATBCSA 13 3a/1a4aMH, sIKI MalOTh BU3HAUYEHHUI Y HEBU3HAUCHUN PO3B’A30K;

— poboTa M0N0 TEPETBOPEHHS 3a/ad, KOJU 33 OCHOBY OEpeThCs TEKCT T'OTOBOI 3ajadi,
3MIHIOIOTECS 200 HECYTTEBI €IeMEHTH (KOMMO3MIlis (HOpMYIIIOBaHHS 3ajadi, CIIOBO abo
rpyna ciiB, YUCIIOBI JlaHi), a00 CYTTEBI (XapakTep OAHIET—BOX 3aJeKHOCTEH, 3a3HaYCHUX
B YMOBI, JesiKi /i1 y mporieci po3B’s3yBaHHS);

— CKJIQJaHHS NPOCTHX 3a/ay, B SKUX 3aJIeKHICTb BEIWYHMH, W0 (IrypylOTh y 3ajadi,
BHUPAXAEThCs TpadiuHO, TAaOJIUYHO, PIBHAHHSAM TOIIIO.

— CTBOpEHHS OUIbII CKIAAHUX 3a/lad, KOJHM CYTTEBHM € PO3IOJUI IHOTO IMPOIECy Ha OKpeMi
eTarnm.

OpHak, sK MOKaszajga HpPaKkTHKa, 1 poboTa Oyae ePEeKTHUBHOI 1 CHPHUATHME PO3BUTKY
TBOPYUX 3II0HOCTEM CTYNEHTIB, SKIIO BUKOHYIOTHCS HACTYHNHI BUMOTH: 1) CTYAEHTH 4YITKO
YSBIISIIOTH CTPYKTYpY Ti€l 3a7aui, Ky Tpeba CKiIacTu; 2) CTYASHTH 3HaOMi 3 TUMU >KUTTEBUMU
npouecamu, Kl MaroTh YBIUTH JIO CIOKETY 3aJladi, 110 CKJIAJaeTbes; 3) BHKIAJadeM yTBOPEHI
MOTHUBH, fKi CIIOHYKalOTh CTYJEHTIB J0 CKJIAJaHHA 3ahay; 4) poboTa MIOJ0 CKIAJaHHA 3a7ay
BEJIETHCSI CUCTEMATUUHO Y B3a€EMO3B’SI3KY 3 pPO3B’sA3aHHSIM IOTOBUX 33Ja4; 5) poOOTa CTYACHTIB
KOHTPOJIFOETHCS 1 320X0UY€EThCS BUKIIIaueM.

Ha wmamry gymky, oprasizaiisi caMOCTIHHOI MISTTBHOCTI CTYIEHTIB IIOJAO0 BUKOHAHHS TaKUX
3aB/laHb PO3BHBA€ iXHE TBOpYE MUCJIEHHS, aKTUBI3ye iX Mi3HaBalbHY caMocCTiiHicTh. Hanpuknan,
CaMOCTIfiHE OMNpallOBaHHS 1 pO3B’A3yBaHHS CTYJEHTaMH II€BHOI CHUCTEMHM TEKCTOBUX 3ajay
CrocoOOM  CKJIaJaHHA 3BUYaWHUX JU(depeHLiabHUX PpIBHAHb PI3HOTO THILY, CHpPHUSITUME
I/IBUIIEHHIO aKTUBHOCTI CTYAEHTIB, IO MPOSBISITUMETHCS Yy MparHeHH! po3B’s3aTH 3ajayl He
OJTHOTHITHI, 13 3MIHEHO0, 3aBYaJIbOBAHOIO YMOBOIO.

B pesynbrari, po3B’si3yBaHHsS OJHOTHITHHX 3ajad, II0 BHHOCATHCS Ha CaMOIMIITOTOBKY Y
JIOMAIIIHIX 3aBJIaHHSX, Y CTY/AEHTIB He OyJe 3’SBISATUCh 3HAYHUX YTPYIHEHb, 11€ CIPUSITUME yTBO-
PEHHIO Y HUX MO3UTUBHOIO EMOLIHOTO CTaHy, BIJUYBaHHS CUTYallli YCIiXy, Oa)KaHHIO pO3B’s3aTH
CKJIaHINI 3aayi. SIK HacHiJOK, OpraHi3alis Takoi CaMOCTIMHOiI poOOTH CHpHUSATUME aKTHBI3allii
CaMOCTIMHOT HaBYAJIbHO-TTI3HABAIBLHOI JISUTBHOCTI CTY/ICHTIB MPH BUBUEHH1 BUIIIOI MATEMAaTHKH.

[Tin yac oprasi3aiiii caMoIiATOTOBKY CTYJEHTIB IPU BUBYEHHI BUIIIO1 MATEMaTHUKH OaKaHO
K HaiOibIIe BUKOPUCTOBYBATHM CHCTEMM 3a/ay, SIKI MalTh KUIbKa MOJIMBHUX CIIOCOOIB
pO3B’s3yBaHHs (agbTepHATHUBHI 3aj1adi). [y 3HaXO/PKEHHS KUIBKOX CIOCOOIB pO3B’sI3yBaHHS
MEeBHOI 3aj7adi, HEOOXITHMM € BMIHHS CTYJIEHTIB IIBHUIKO 1 JIETKO OMEpPyBaTH 3MICTOM, IO
CTOCYETBCSI JJaHMX BiNMOBiNHOI 3anaui. Hampukiaza, iHTErpyBaHHsS MPaBUIBHUX paIliOHAIBHUX

xdx

. 4 2
npo6iB Tumy © X* —5X” +6 MosxHA 3anpoNOHYBaTH CTYIEHTaM PO3B’A3aTH SAK PO3KIAJAaHHSIM HA
eJIeMEeHTapH1 IpoOu, Tak 1 BUIIJICHHSAM y 3HAMEHHUKY TTOBHOTO KBAJpaTy 1 3BEJCHHS 1HTErpaja
no TabmuuHoro. Takok, SIK MPUKIAA, CTYACHTAaM MOJXKHA 3alpONOHYBAaTH CAaMOCTIHHO, 3a
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2

JIOTIOMOT'0I0 BU3HAUEHOTO IHTEerpajia OOUMCINTH IIouty Girypu, oOMexeHoi KoaMu X< + y2 =8

, X% + y2 =8. Lo 3amavy CTyJJeHTH MOXKYTh PO3B’A3aTH K B MPSIMOKYTHIH CUCTEMi KOOPHMHAT,

TakK i B MOJIAPHI CUCTEMI.

3a3HayMMo, 10 TMOBHE 3BHKAHHS CTYACHTIB JI0 BHIIALY (OPMYIIOBaHHS NEBHOI 3aj1adi,
fioro posmizHaBaHHS BiIOYBA€TbCs HE TUIBKH 3a ii 3HAKOBO-CHMBOJILHOIO 00OJIOHKOIO, ane i 3a
croco0oM Ti po3B’sI3yBaHHsI, OCOOJIMBO, SKIIO iX ACKUIbKA. YCIXY B IIbOMY HaHOUIbIIE CIIpHUsE
Taka OpraHi3aiis CaMOMIATOTOBKH CTYJAEHTIB O MPAKTHYHOTO 3aHATTS, L0 HE CIPHYUHIOE
HaB’s3yBaHHS CTEPEOTHUIIB IIOAO CHoco0iB po3B’s3yBaHHS TEBHOI 3amavi. Hanpukian,
CTYJICHTaM JOIIJILHO 3alpONOHYBAaTH JOCHITUTH HACTYIHI YHUCJIOBI PSIAM 33 BiIOMHUMH
JIOCTaTHIMU O3HAKaMH i 3pOOHMTH BHCHOBOK IIIOJIO 3aCTOCYBAaHHsS IEBHOI O3HAKM JIOCIIKEHHS

1 1

UX PAIiB Ha 301KHICTB: 1) % .+

s e

. 2 0 o0
2) > 1)1, 4 n ;4§—1 s : !
) 2—1 nin| 1+ " )3+9+---+3n+--' )n=1n23 )E(n+l)ln(n+l)

VY Takuii cmoci® MaiOyTHiI aliTypieHTHM IIe pa3 HOBTOPIOIOTH PO3B’SI3yBaHHS 3ajad
3a3HAQUYEHOTO BUAY 1 MpPU I[bOMY IMi3HABaJbHa CAMOCTIMHICTh Y4YHIB MOXE MPOSBUTHCH Ha
HaAMBHIIOMY, TBOPUYOMY PiBHI.

ITix yac mpakTHMYHMX 3aHATh BHKJIAZauyy AOLUIBHO MPAKTUKYBATH TaK 3BaHUM “Tipuiiom
He3akiHueHoi isnpHOCTI”. Moro ines momsrae y ToMy, IO HpH PO3B’S3yBaHHI AEAKHX 3ajad
(0co0IMBO THX, 110 MAIOTh BEIHMKY KUIBKICTh €TamiB PO3B’A3yBaHHA) HE JOLIILHO BUKOHYBAaTH
BCi OOYMCIICHHS, a JIOCTaTHBO CKJIACTH CXEMY pO3B’SI3yBaHHA 3a/a4i 0e3 oJep>KaHHs KiHIEBOi
BignoBigi. IloTiM cTygeHTamM NpPOMOHYETHhCS y JOMAalIHBOMY 3aBJaHHI 3pOOMUTH JIOKJIaJHI
3arMcy, BUKOHATU HEOOXiTHI MEepeTBOPEHHs i OOYUCICHHS Ha KOXKHOMY KpOIIi PO3B’SI3yBaHHS
3agadi. [lpy 1npoMy, y CTYZEHTIB BiIOYBa€eTbcs HEYCBIIOMJICHA CHCTEMAaTH3allis, TOBTOPEHHS
croco0y poO3B’si3yBaHHSI TMEBHOI 3ajadi, BCIX KPOKIB OJEp>KaHHS 11 KIHIIEBOI BIAMOBIAL. Y
JIOMAIIHbOMY 3aBJaHHI1 JOIUIBHO TaKOX 3alpOIOHYBAaTH CTYJIEHTaM pO3B’SA3aTH AaHAJOTIYHY
3a/1a4y ab0 CKJIACTH CXOXY 3a7ady 13 3MiHEHOI0 yMOBoIo. Hampukiian, 1o Takux 3aBaaHb MOKHA
3aMpoIOHYBAaTH 3a7ayi Ha OOYMCIECHHS MOJBIMHMX 1 MOTPIMHMX IHTErpamiB y MNPSIMOKYTHHX
JIEKapTOBUX KOOPJMHATAX.

[Tin yac Takoi caMOIIArOTOBKM pIBEHb Mi3HABAJIbHOI CAaMOCTIMHOCTI CTY/JEHTIB
MiBUIIYETHCS, Mi3HABaTbHA iSUIBHICTh AKTHUBI3YeThCS. METOMUYHHMIA TpPUIIOM He3aKiHYeHOT
JUSIBHOCTI € HalOIbIl e()eKTUBHUM IPU pO3B’SA3yBaHHI 3a]a4, KOJU Ha NMPAKTUYHOMY 3aHSTTI
HE BHCTAya€e BJAOCTalb 4acy JUIsl JOKJIAJAHOTO iX po3B’s3yBaHHS a00 MPOJOBXKEHHS PO3B’S3KY
3a/1a4l MICTUThH BXK€ BioMi ¢akTu i mpaxkThuHi aii.. Lle gae 3Mory po3B’si3aTu Ha 3aHATTI HE
OJIHY-/IBl, @ YOTUPHU-TI’ATh 33/1a4, 110 CIPUs€E MILHIIIOMY 3aKpIIUIEHHIO 3HaHb, HABUYOK 1 BMiHb
CTYJEHTIB IPY BUBUEHH1 IEBHOI IPOTPAMHOT TEMH.

CamoniaroToBka — Iie iHAMBIAyadTbHa poO0OTa KOXKHOTO CTyJeHTa. Pe3ynbTaTUBHICTh TaKOi
poOoTH 3aneXuTh BiJ HAOyTOro HUMHU JOCBily, pIBHS HaBUEHOCTi, IPOSBISAETbCI Yy
CIPOMOXKHOCTI CTYJIEHTIB PO3B’A3yBaTH 3aBJaHHS IMEBHOTO piBHS CKiIagHOCTi. OnHak, sk
MOKa3ye MPaKTHUKA, AEsKl CTYJEeHTH B1IUYBalOTh 3HAYH1 YTPYIHEHHS IiJl Yyac CaMOIiIrOTOBKH.
ToMy BOHU 3BEpPTaIOTHCS 3a IOIIOMOIO0 a00 MOPAJIOk0 10 OJHOIPYIMHUKIB. BinTak BUHUKaE Bxke
rpymnoBa ¢opma camomaroToBku. He BHUKIIOYEHHSM € 1 Takl CUTYyallii, KOJM BHKJIaJad Jae€
3aBJIaHHS JJIS CaMOMNIATOTOBKM HE IHIMBIIYaJbHO KOXHOMY CTYIEHTY, a TPYIi CTYJEHTIB.
Po3B’s13yBaHHS TaKOTO 3aBIaHHS HEPITKO MPOBOIATHCS KOJEKTUBHO, CTYIEHTAMHU OIHI€T TPYIIH.
Hanpuknan, mig vac nekuifHOro abo MPaKTUYHOTO 3aHATTS, BHKJIAZad MOXKE BHMHECTH Ha
CaMOIIIITOTOBKY 3aBJaHHS: CKJIAcTH 3aaauy 3 Temu «HenepepBHicTh (yHKIII B TOYLI» 1
po3p’si3atu ii. OnHi€r0 13 TakUX 3aJad MOXHA 3almpONOHYBAaTH 3aady JOCHIUKEHHS Ha

+..
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A—4x, x< —%,
HeIepepBHICTh 1 ToOyaoBY rpadika (yHKIIT f(x)=1tgx,—Z <x<Z L{s 3amaya Moxke OyTH
) 4 4 )
B V4
, X2 =
4

3arporoHoBaHa BCil rpymi cryneHtiB. Ilix gac 11 po3B’si3yBaHHS CTylIeHTaM HEOOXigHO Oyio
MpUTaIaTH BIAMOBIAHI TeopeTWyHl (akTH, BMITH OOYHCIIOBATH OJHOCTOPOHHI TpaHMIII,
PO3B’s3yBaTH CHUCTEMH JIIHIHHUX DPIiBHAHb, OyayBatu rpadiku enemeHtapHux (yHkmiii. OTxe,
B1IOYBAETHCS CIIOHTAHHA aKTyaji3alis 3HaHb. SIK IpaBUIIO, Taki 3a7a4i JOUUIBHO 3aCTOCOBYBATH
Mi]] Yac 3aKpiryICHHS 3HaHb, HABUYOK 1 BMiHb.

BaxxBe Miciie B oprasizaiii caMoOIATOTOBKA CTYAEHTIB HAaJEXHUTh 3ac00aM HaBYaHHSL
Hesanexno BiJ JISKIIHHUX 1 MPAKTUYHHUX 3aHATH CAMOIIATOTOBKA CTYACHTIB I 4ac BUBUCHHS
BUIIIOT MaTeMaTUKU MOKe BiZIOYBAaTHUCh aBTOHOMHO, TOOTO CTYJEHT CaMOCTIMHO /sl ce0e BU3HAUA€E
3MICT THUX IUTaHb, SKi BiH BBaXkKae, TpeOa IMOBTOPUTH, BUBUUTH, HAOYTH HEOOXITHWX HABUYOK i
BMiHb. Taka camoOmiJroToBKa HEMOXJIMBA O€3 HAasSBHOCTI BIAIMOBIIHMX 3acO0IB HAaBYaHHS, CEpPE
SKUX YUTbHE MICIC HAJICKUTh HABYAIBHUM TOCIOHMKaM, 30ipHMKam 3amad. OcoOnmBOi yBaru
noTpedye CTPYKTypa TaKuX MOCIOHUKIB, SIKa TOBUHHA CIIPHUSITH YCIIIIHIA CAaMOMIirOTOBIII CTY/ICHTIB
3 ycix Tem, mepeadadyeHrx MPOrpamMor0 3 BUINOI MareMaTHkW. Ha Hamry AymKy, CTpyKTypa TaKux
HABYAJILHO-METOJJMYHHX MOCIOHUKIB Ma€ BiJIMOBIAATH HACTYITHIUM BHMOTaM: TEOPETUYHI BIJOMOCTI,
MPUKJIAIA 3aCTOCYBAaHHS TIEBHOTO TEOPETHYHOTO (akTy (uu iX Habopy); audepeHIiiiioBaHa cucrema
3aBAaHb U1 CAMOCTIMHOTO PO3B’SI3yBaHHS; CHCTEMa TEOPETUKO-NPAKTUYHUX 3alHUTaHb 1 3aBJIaHb
O3’ ICHIOBAJIbHO-YTOYHIOIOUOT0 XapaKkTepy; BapiaHTH iHIMBIAYaJbHUX 3aBIaHb U CAMOCTIHHOI
poOOTH; HATIPUKIHII MTOCIOHKKA — CITUCOK PEKOMEH/I0BAHOT JTITEpaTypH.

3ayBakuMoO, IO 3pa3Kh PO3B’SI3aHHS MPHUKIAMIB JOLHUIBHO OGOPMIIATH Yy HACTYIHHM
croci0: 3amMTaHHA 3 MOJANbIIMM BHUKOHAHHAM [Iii; Mii 3 MOJaibIIUM JIETAIBHUM TMOSCHEHHSIM;
CHCTEMa 3aliTaHb, Ha sIKI CTYICHT MOXE BIMOBICTU 0€3 TOMOMOTH.

SIK110 10 TeMH B MOCIOHUKY pO30MparOThCsl KiIbKa MPUKIIAAIB, TO B IX CHUCTEMI JOLIIBHO
JOTPUMYBATHCH TIOCTYIIOBOTO CKOpPOYCHHS IIOSICHEHb, a caMme: MepIIMid TMPHUKIAZ BaKIHBO
PO3B’sA3aTH 3 SKOMOTa OUIBIIMMHU MOSICHEHHSMH JI0 BCIX i, 10 BUKOHYIOTHCS; IEMOHCTPYIOUU
PO3B’sI3aHHS IPYrOro MPUKIIALY, 3p0OUTH JIUIIE IeAKl TMOsICHEHHS 00 JiH, sIKi BUKOHYIOTHCS;
TPeTii NpHUKIaJ] AOLUIBHO PO3B’A3aTH CTUCIO, 0€3 MOSACHEHb, I100 CTYJIEHTH CaMOCTIHHO
MIpKyBaJIi HaJl KPOKaMU PO3B’s3yBaHHSI, CIUPAIOYNCh HA PO3B’A3aHHSI MONEPEIHIX MPUKIA/IIB.

HapyanbHi OCiOHMKY JUIsi CAMOTIIITOTOBKY CTYJCHTIB MPY BUBYEHHI BUIIOT MAaTEMATHKU MalOTh
00OB’SI3KOBO MICTUTH Martepian TUX TeM, sIKI BUHOCATHCS Ha JIEKIIHI 3aHATTA. BinTak y cTyneHTIB
3’SIBISIETHCS] MOKITMBICTD TIOPIBHSTH, 31CTABUTH, POSLIMPUTH TEOPETHYHI BIIOMOCTI, SIKi BUKJIQIAIMCh HA
JIEKLIHOMY 3aHSTTI. Biziomo, 1110 /B4l MOYYTI BIIOMOCTI 3 TEMH, SIKA BUBYAETHCS, HA/IAE YUHIM OLTbIIE
MOKJTUBOCTEH OBOJIOJIITH IIMM MaTepiasioM.

3HayHe MiCIe B Cy4yaCHUX YMOBax 3ailMaroTh iH(GOpMaIliiiHi TeXHOJIOr1I, sIKi JO3BOJISIOThH
CTBOPIOBATH TaKi €JEKTPOHHI 3aco0M HaBYaHHS, SKi IHTETPYIOTh BJIACTHUBOCTI MPAKTHYHO BCIiX
TpaauLiHHUX 3ac00iB, BUKOPHCTOBYIOTh, KOPUTYIOTh 1 30€piraroTh JOCBiJ, IO MICTUTHCS B
iH(hOpMaLIIfHUX CepeIOBUINAX, OOMIHIOIOTHCS HUMH, MOEAHYIOTh JOCATHEHHS MEeIaroriyHuX Ta
1H(OpMaLIHUX TEXHOJIOT1H, MIHIMI3YIOTh BUTPAaTH Ha HABYAHHSI.

BaxnBoro CKJ1a/10BOIO MPOIIECY CAMOIIITOTOBKH CTY/ACHTIB € MepeBipKa 3HaHb, HABUYOK,
BMIHb YYHIB, BU3HAUEHHS PIBHS 3aCBOEHHS HUMHU NPOTPaMOBOIO MaTepially, 1arHOCTyBaHHS 1
kopuryBaHHs. OIliHKa YCHIIIHOCTI CTYyJIEHTIB Ha €Tali CaMOMiArOTOBKH IOBHHHA HOCHUTHU
IHAUBIAyanbHUM xapakTep. Taka ¢gopma KOHTpOJIO MOJSTae B TOMY, LIO KOXEH CTYAEHT
BUKOHYE CAMOCTIHO 1HAMBIAyalbHI 3aBJIaHHS, BapiaHTH SKHUX MPOIMOHYe BUKIanad. [IpoBoautu
KOHTPOJIb MiJ] Yac CaMoIiJIrOTOBKU JIOIIBHO 3a JOMOMOTOI0 PO3PaxyHKOBO-TpadiyHUX POOIT,
3aBJaHHA 7S SKHX PO3poOJieHI BUKJIagadaMu. TepMiHM TOJAaHHS 3BITY MPO BUKOHAHHS TaKUX
poOiIT BU3HaUYa€ BUKIIAAAY (K TIPABUIIO, MICTS TOTO, SIK 3aKIHYMJIOCH BUBYCHHS KUTBKOX TEM).

[Tin gyac HaBuaHHS BUINOI MaTeMaTHKH CHCTEMa KOHTPOIIO MOKE MICTUTH HACTYITHI BHIU
pOOOTH: TpaaUIIIHI — BIAMOBIII CTYICHTIB Ha MPAKTHYHUX 3aHATTIX, KOHTPOJIBbHI POOOTH, 3aXUCT
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pO3paxyHKOBO-TpadiyHUX POOIT, 1 HETPAAMIIHI — 3aXHCT OMOPHOTO KOHCIEKTY, CaMOCTIHHO
BHKOHAHOTO 3aBAaHHs, MOJEIIOBAHHS 1 CAMOCTIHHE CKIagaHHs 3aga4. EmigeMionoriddi ¥ comiaabHi
MOBH HaBYaHHS CTYJCHTIB Y By31 HE 3aBXK/IHU J03BOJIIIOTH 3IMCHUTH KOHTPOJIb 1 OLIHIOBAHHS 3HAHb
Ha KO’KHOMY NPAKTHYHOMY 3aHSATTI, TOMY BUHHUKJIA IOTpeda 3BEPHYTUCS IO MOYIbHO-PEHTHHIOBOT
CHCTEMH HaBUYaHHS 1 PEHTHMHrOBOi (OPMH OLIHIOBAHHS 3HaHb. BifTak y pe3ynbTaTi BUBYEHHS
IIEBHOIO MOJYJI IPOrpaMOBOrO MaTepialy CTYJICHTaM HAJa€TbCsl MOXJIMBICTh BHKOHATH
CaMOCTIiHY poOOoTY (BiMOBIIHO 10 HABYAILHOTO TUIAHY) 1 3aXUCTUTH 1i. PEHTHHTOBA OIliHKA 3HAHB
CTYJCHTIB J03BOJIIE BPAaXOBYBATH BCl aCIEKTH BUKOHAHOI HABYAIBbHO-MI3HABAJIBHOI JIISUTBHOCTI, a
caMe: CTYHiHb CaMOCTIMHOCTI CTYAEHTIB, aKTHUBHICTb, PAIliOHATGHHNA MiIXiJ O PO3B’SI3yBaHHSI
3aBJlaHb, MPOSB €JIEMEHTIB JOCIITHUIITBA, SIKICHE BUKOHAHHS JOMAIIHIX 3aB/aHb, BIJIOBIII Ha
NPaKTUYHUX 3aHATTSAX TOLIO. 32 AesKi BUIU POOOTH (32 YMOBH SIKICHOTO 1 CBOE4aCHOTO BUKOHAHHS)
CTYZICHTaM HapaxOBYBAJIMCh 3a0X0uyBaibHI Oamu. [limcymoByBaHHs OalliB y pe3ysbTaTi peUTHHTY
HAJaBAI0 MOXJIMBICTH CTY/AEHTaM 3MIHCHUTH CAMOOIIIHKY BJIACHUMX 3HaHb, HABHMYOK 1 BMIHb Ta
3BEPHYTH yBary Ha MpOrajuHy Y 3HaHHSX.

BHCHOBKM Ta MepcneKTHBH MOAAJIbIINX HAYKOBHX PO3BiOK. Y mporeci opranizamii
CaMONIATOTOBKM INpU BUBYEHHI BHIIOI MaTeMaTHKH, CTYJIEHTH MalOTh LUIECHPIMOBAHO
3MIHCHIOBATH BMOTHMBOBAaHWH MiAXiJ /70 HABYAJIHHOTO MPOIECY, MPOSIBISATH 3HAYHO OULIBIIY
CaMOCTIHHICTh, BMIHHSI BPaXOBYBaTH 1 PO3MOIUIATUA Yac, ONTUMAIBHO OpraHizyBaTH poOOTy B
YCIIIITHOMY BHUBYEHHI Kypcy 3 BHIOi MareMaTHKd. CTyIeHT TakoX IOBHHEH MaTd YiTKe
YSBIIEHHS PO T€, AKYy JOINOMOrY B CaMOCTIHHIA poOOTI HOMy MOXe HaJaTH BHMKJIAZay, Mae
3IHCHIOBATHCS KOHTPOJIb HAJ| II€F0 POOOTOIO 1 3BIT 3a HEeto. CTyIeHT MOBUHEH YiTKO PO3YMITH,
o KoMy moTpiOHO POOUTH 1 SK 1€ pPOOUTH B CHCTEMAaTUYHOMY, MPAKTUYHO IIOJICHHOMY,
CaMOCTIHHOMY TONIYKY 3HaHb. L{eli mpoliec MOBUHEH 3aXOILUTIOBATH CTYJCHTA 3aBISKH YCIIITHIHI
opraisarii, 75 40ro caMOCTiHY pOOOTY CIiJ MPaBUIBHO CTPYKTYpPYBaTH.

OTxe, NUIAKTHYHO BHBA)XKCHA OpraHi3allis CaMOIIATOTOBKUA CTYACHTIB y BY3i IpH
BUBYECHHI BMIIOI MaT€MaTHKH CTBOPIOE CIPHUATIMBI YMOBH Ul IiJIBUIIEHHS HABYEHOCTI,
Hay4yBaHOCTI I aKkTHBi3alii HaBYAJIbHO-II3HABAIBHOI AISJIBHOCTI CTYJIEHTIB, PO3BUTKY B HHX
Mi3HAaBAJIbHOI CAMOCTIMHOCTI, pO3KPUTTS IX TBOPUYOTO MOTEHINIAITY.
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Nesterenko A. N. Organization of self-training of students in the process of studying
higher mathematics

Summary. The article highlights the issue of organizing students’ self-training in the
process of studying a higher mathematics course. The introduction notes the relevance of the
problem in modern conditions of the organization of student education. Considering the main
directions of reforming the educational system of Ukraine, due attention is paid to the
organization of students' independent work, in particular to the issue of self-training in the
process of studying higher mathematics.

The analysis of scientific research by prominent psychologists, methodologists, and
scientists showed that in their research the personality of the student is considered as the main
articipant in the educational process, there is an urgent need to modernize the education system
through the differentiation of education, which is based on the creation of favorable educational
conditions for comprehensive development with different levels of training and different abilities.

The purpose of the article is to analyze the organization of students' self-training as a
component of their independent educational and cognitive activity when studying higher mathematics.

The presentation of the main material reveals the essence of self-training as one of the
important activities of students when studying higher mathematics. It is noted that self-training of
students consists in the conscious achievement of the goal set by them in the absence of direct
guidance from the teacher, in the independent improvement of their own knowledge, skills and
abilities necessary for successful study of a course in higher mathematics and as a result —
successful passing of an exam or credit, as well as for the further continuation of studies in the
chosen specialty. Success in self-training is facilitated by: material structured in a certain way, a
suitable set of questions and tasks; availability of modern teaching aids, in particular, personal
computers. The article reveals the methodical aspects of organizing students' self-training, which
are as follows. 1) The successful organization of students' independent activities depends on the
content presented for self-training. 2) The manifestation of students' independence after detailed
explanations in lectures and practical classes is facilitated by a system of exercises and tasks, with
the help of which the so-called repeated self-training takes place. On the basis of such tasks,
concepts, mathematical facts are introduced and consolidated, and information about methods of
activity is revealed. 3) The effectiveness of the organization of self-training of students in the study
of higher mathematics depends on the teaching methods. It is important to focus the organization
of self-training in the university education system on the application of research methods. 4)
Strong assimilation and acquisition of planned skills to solve problems, development of cognitive
students’ independence in the process of solving problems of different levels of complexity is
effectively facilitated by independent formulation of problems by the students themselves. 5)
During the organization of self-training of students in the study of higher mathematics, it is
desirable to use systems of problems that have several possible solutions (alternative problems) as
many as possible. 6) During practical classes, it is advisable for the teacher to practice the so-
called "reception of unfinished activities”. 7) Proper self-training is impossible without the
availability of appropriate teaching aids, among which a prominent place belongs to training
manuals and problem books. A significant place in modern conditions is occupied by information
technologies, which make it possible to create such electronic learning tools that integrate the
properties of almost all traditional tools. 8) An important component of the process of self-training
of students is the examination of students' knowledge, skills, abilities, determination of the level of
assimilation of the program material, diagnosis and correction. Assessment of students' success at

69



AKmyaavHi numaHHsA npupooHuU4o-mamemamu4Hoi oceimu. 2023. Bunyck 1(21)

the stage of self-training should be individual in nature. So, the didactically balanced organization
of students' self-training in the university when studying higher mathematics creates favorable
conditions for improving learning, activating the educational and cognitive activity of students,
developing their cognitive independence, and revealing their creative potential.

Key words. Self-training, higher mathematics, students, organization, independent work,
teaching methods, structured content, system of questions and tasks, teaching aids, control and
self-control.
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IFEOMETPUYHA IHTEPIIPETALISA YNCJIOBUX PANAIB, IOB’AAI3AHUX
POCJIMHAMU-CUMBOJIAMM YKPATHU

Memoro oocniodxcenns € npoyec 2eHepy8ants YUCI08uUx poie, 2eomMempuina inmepnpemayisl
SAKUX € eNleMeHmMOM POCIUHHOL cumeoniku Yrpainu. OO0’ €kmom 00CHiONCeHHs € HUCIO08I pPsoU.
Ilpeomem OocniodceHHsi — OMPUMAHHA 3G2ANbHUX YJIEHI8 pAOI8 GHACIIOOK BUKOPUCMAHHSA iX
2eomMempuyHoi iHmepnpemayii; 8U3Ha4eHHs1 30IHCHOCMI cghopmo8aHux psodie i po3pPaxyHOK iX cyMu.

Pezynomamu docnioscenns: supiwiena cykynHicms 3a0ay o CmeopeHHIo YUci08020 psody 3
8I3yanizayi€ero 1o2o uieHie MemoooM 3aCmMOCYB8AHHS 2eOMeMPUYHUX IHmMepnpemayii, UKOHAHO
O00CNIONCEHHS 00ePHCAHUX PAOI8 HA 30IHCHICMb, PO32NAHYMI MONCIUBOCIE BUKOPUCMAHHS
MidcnpeOMemHUux 38’A3Ki6 npu 2emepayii 4uciosux psoie, 3ACHOBAHUX HA PIZHOMAHIMHUX
2eOMEeMPUYHUX [HMEPNpemayiax;, cmano 6i00Mo, WO GUKOPUCMAHI aN2OPUMMU OMPUMAHHS
PpA0i8 Modcyms Oymu 3acmocosani 6 xo0i iHmezposanux Ypokie aneedpu, ceomempii ma iHuuUx
oucyuniin 6 cmapwiiti WKOLi, HA QaKyIbmamueax, MamemMamudnux 2ypmKax, Kypcax 3
niosuweH s Keanigikayii, MamemMamuyHux MUNCHAX MAa CXONHCUX 3AX00ax; NpeoCcmasieHi
OCHOBU 30TUCHEHHs OUOAKMUYHO20 NPUHYUNY HAOYHOCMI NI0 YAC BUBYEHHS po30iny «Psaouy
3000y6auamu 8UWOT OCEIMU MAMEMAMUYHUX CReYiAIbHOCTEN.

Tlopexomenoosano 3adaui Ha nobGy008y ma OO0CHONCEHHs HA 30IHCHICMb YUCTOBUX pAOJI8,
N08 S3aHUX 3 POCTUHHOIO CUMBOTIKOW YKpainu. Apeymenmosano 6UKOpUCmaHHs 3anponoHo8aH020
nIOX00Y NPOMA2OM GUEUEHHSI MAMEMAMUYHO20 AHANIZY MAUOYMHIMU 8UUMENIMU MANEMAMUYHUX
Oucyunnin. Ilesnoro miporw 3adaui modcyms OVmMuU GUKOPUCIAHI NPU BUBYEHHI MAMEMAMUKU 6
cmapwiiti WKoOM, Ha DaKyIbmamueHux 3aHAmMmsx, MameMamuyHux 2ypmKax, Kypcax nio8uujeHHs
Keanigikayii, iHMespoBaHUX YPOKAX, MUNCHAX MAMEMAMUKY ma NOOIOHUX 3aX00aX, 3AHAMMAX 3
MamemamudHux OUCYUNIIH Y PI3HUX 3aKI1A0AX 8UUOL OC8IMU.

Haoani namu 6yoymo npoeedeni 00cniodiceHHs: ceHepayii yucioeux psaois, 2eomempuyina
iHmepnpemayis AKUX NO8'sa3ana i3 3acCmocy8anHAM Pi3HUX 00'ekmie nobymy ma 008K,

Knrouoei cnoea: wuyucnosuii pad, ceomempuuHa iHmepnpemayis, pOCAUHU-CUMBONU
Vipainu, cenepysanns wuucnosux psadis, mamemamuyHuil auanis, 3000y6ayi euwjoi oceimu,
OCBIMHIU npoyec, MamemMamudti cneyianbHoCmi.

ITocTanoBka mpo6JieMu. Psau € oTHUM 3 OCHOBHHX PO3JLUTIB Cy4aCHOTO MaTEMAaTHYHOTO
aHayjizy, BHUBYEHHS SKOTO B TIPOIECl MIATOTOBKA BYWTEIIB MaTEMaTUKH BBAXAEThCS
dbyHIaMEHTAILHOI0 KOMIIOHEHTOI. AJie MPU IHOMY CJiJ 3a3HAYUTH, IO B 3aJa4yHUKaX 3
MaTEeMaTUYHOTO aHaJi3y HJs OCHTIKEHHS PsIB Ha 301KHICTh MPOMOHYIOTHCS PI3HI DPSIH,
YIEHH SIKUX MalOTh BUKIIOUHO (DOpManbHUM 3MICT 1 HE BiOOpa)xaroTh 3B'SI30K MK IHIIMMHU
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MaTEeMAaTHYHUMHU JUCHHUIUIIHAMHA Ta OTOYYIOYMM CBITOM. BiacyTHI po3poOKu 3aBlaHb,
CTPSIMOBAHUX Ha 3IMCHEHHS MATPIOTHYHOTO BUXOBAaHHS, BUXOBAHHS JT0AMIMBOTO CTABJICHHS JI0
JOBKIJUISL, 30KpeMa MPUPOIU PiTHOTO Kparo. TomMy MOCHiKeHHS Bi3yallizallii 4IeHIB YUCIOBHX
pAMiB 32 JIOTMIOMOTOK0 PI3HUX TEOMETPHYHHX MOJIEICH POCIMH-CUMBOIIB YKpaiHH MaroTh
aKTyaJlbHE IPAKTHYHE 3HAYCHHSI.

AHaTi3 aKTyaJbHUX J0CHiIKeHb. Po3BUTKOM Teopii psAmiB 3aliManvcs Taki Bigomi
Haykosi, sk JI. Eitnep, K. JI. I’ Anambep, O. JI. Komi, E. E. Kymep, I'. Paa6e, I1. Menropi, f.
bepnymi Ta iHmi.

3a ocTaHHI POKU MPOOJIEeMi HEOOXITHOCTI BUKOPUCTAHHS T€OMETPHYHOI IHTEpIIpeTanii npu

BHMBYCHHI YMCJIOBUX DPSAIB MpUCBSYCHUH psin myoOsikanii Koponscekoro B. B. [2; 4; 5; 6; 7],
n

n+1
tomo. Takox y npomy Hampsimi npamoBanu booups B. J1. [1], I'a6 C. C. [7], Komaposa A. A.,

Hsanpuyk B. B. Ta [Ipumakosa O. FO., PomanoBa A. M., Xpuctiok A. M. [10; 11].

HanpsiMky, moB’si3aHOMY 13 TEHEpAIli€l0 YUCIOBHX PSIIB 3a JOIMOMOTOK T€OMETPUYHUX
MOJIeTIeH JIepyKaBHOT CUMBOJIIKU, 00'€KTIB ()JIOPH, SIKI € CUMBOJIAaMH YKpaiHH, CIIOPTY, MPOIYKTIiB
XapuyBaHHS, IHIIMX 00’ €KTiB MOOYTY Ta TOBKULISA Oynu mpucBsdeHi myomikanii Pumap A. L [3; 8; 9].

Meta craTTi — NpencTaBUTU pe3yabTaTU JOCTIAKEHHS YMCIOBUX DSJIIB, F€OMETPUYHI
IHTepIpeTalii SKUX MOB’s3aHi 3 pOCIMHAMHU-CHMBOJIAMHU Y KpaiHU.

Bukiaag ocHoBHOro marepiany. Ha Hamy aymKy, BUBYEHHSI YMCIIOBUX PSZIIB BapTo
NOYMHATH HA PiBHI T€OMETPHUYHUX OOpa3iB wieHiB psay. ToMmy Hajall TpPOMOHYETHCS IO
PO3IIIsAly 300paskeHHsI POCIMH-CUMBOJIIB YKpaiHU Ta BUKOHYEThCS 1MOOY10Ba PI3HUX YHUCIOBUX
psAmiB i3 3acCTOCYBaHHSM TEOMETPHYHOI iHTeprperarii. TakoX MpeACTaBICHO pEe3yJIbTaTH
JIOCJTIJDKEHHS X Ha 30DKHICTB [3; 8; 9].

3agaya. CkiacTd YHMCIOBUH DSl IUIONI KPUBOJIHIMHHUX Tpamemii, mo MaiTh (opMmy

. 1 _
MOB’SI3aHUX 13 BIIOMUMH (KITACHYHHMH) YUCIOBHUMHU PSAAAMH: Yipe—q ~ Yoo jagtt ¥y,

. d . .
COHJAIIHUKA, BIIMCAHUX Y KBaJpaT 31 CTOPOHOKO a4, = Tn’ ac dn — JAOBXHWHaA A1aroHallil n-ro

kBajgpata. JlocmiguTu 1ei psaa Ha 301KHICTb.

Bukopucraemo 300paskeHHSI COHSIIHMKA, BITUCAHOTO y KBAApar 31 CTOPOHOI | onuHUIS
noxkuHu. Ha puc. 1 posrisgaeMo reoMeTpuyHi iHTeprperauii psja i3 3aCTOCYBaHHSAM
AQHAIITUYHUX 3a7aHb OJIEP’)KaHUX y XOJ1 HamucaHHS KBadidikauiiHoi poOoTu (¢QYyHKIIH,
MpeCcTaBIeHUX B Tabmwui 1.

Ta6mums 1
Buxiani nauni
Ne OyHKIIISA [Tpomixkox
1 y = 1/0,05x + 0,35 x € (0;0,2)
2 y = 1,25x* —x+ 0,35 x € (0;0,4)
3 + 0,4 x € (0,2;0,35)
4 y =/—1,25(x — 0,4) + 0,15 x € (0,35;0,4)
5 y =+/0,2x — 0,1 + 0,2 x € (0,5 0,7)
6 y = —/0,05x — 0,025 + 0,2 x € (0,5;0,7)
7 y = —1,25x* + 1,75x — 0,2125 x € (0,7;0,9)
8 y = 1,25x* — 1,75x + 0,7125 x € (0,7;0,9)
3/x—0,95
9 = |/ 102 x € (09;1
y 400 + 0, ( )
3/x—0,95
10 = |—2= x € (0,9;1
y 700 T 03 ( )
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11 y = —20x* + 20x — 4 x € (0,45;0,5)
12 y = 0,95 x € (0,45;0,5)
Y L Y
NQS |
0,9 WV 0.9
U=7o
0.8 Z X 0,8
Y
0,7 0,7
0,6 0.9
0.9 = 0,5 =
0.4 C AL, 3 0.4 C E
‘. S10
0,3 0,3
- S
0.2 =5 0.2 5
0,1 - 0,1
X X
0] o1 02 03 04 05 06 0,7 08 09 1 0 01 02 03 04 05 06 0,7 08 09 1

Puc. 1. 'eomeTpudHa iHTEpIIpETAIlis PAAa «COHSAITHUKIBY» 3 pO3OUTTIM KPUBOJIIHIHHOT Tpamerii
Ha (parMeHTH.

3HaiiIeMo IUIONIY «COHAIIHUKa». BoHa oOmexena pisHuMH Tpadikamu ¢yHkiii. Tox,
YMOBHO po03i0'eMo ii mpssMuMu Ha MeH1I rmiomnti. O6uncimMo ix Ta 3Haiigemo cymy. Bona i Oyne
[UIOILIEIO myKaHo'l' KPUBOJIIHIMHOI Tpamertii.

[lnoma S; oOmexena  rpadikamu  ¢yskmii: x = 09, x = 1,
3,x 095_|_02 y=— 3’x 095_|_03

3/x — 0,95
400

3/x — 0,95

0,3 —
* 400

Slzf - —0,2 |dx =0,01

0,9

Pemrty mmomy MokHa OOYMCIMTH 32 AQHAJNOTIYHUM — QJITOPUTMOM 13  TIEBHUMHU
0coOnMBOCTAMU. B pe3ynbrati oTpuMaHo: Seouamuuxa = 0,38 KB. o/,

[Tnoma koxHOi KpUBOJIHINHOI Tpanemnii y ¢popmi consixa ctanoButh 0,38 rutomii kBajparta.
1 1

1
L S3 = 260 e Sn = —=—=. Tox, MoxHa

[TocaigoBHICTH TOI KBaapaTiB Bigoma: S; =1, 5, = prTeREy

JIETKO OTPUMATH MOCIIIOBHICTH TIOI COHSIXIB.
. [oe]
Oznep:KaHo Al BULY: Yin=1 Sn conmmmuxa = Zn=10,38 - 23(n oy

Jocmigumo ioro Ha 301KHICTb.
Crovatky nepeBipuMO BUKOHAHHS He06xiz[Ho'1' YMOBH:

limy, 00 Sy consmumxa = 1My e 0,38 - = (0 — HeoOXi/lHa YMOBa BUKOHYETHCS, & TOMY

23(71 1)
PAIT TUTOI «COHSIITHUKIB» MOXKE OyTH 301KHUM.

0,38
2 3n

Hocmimumo psi Ha 301KHICTB 3a 03HaKor0 J[”Anmambepa. [l mporo 3amuimemo: Sy, 1 =

. S 2313 . . o
llrnn_)Oo ntl — lim ~am = —3 < 1 — psiz1 TIJI0TI «COHSIIITHHUKIBY 301KHUM.
n n—-oo
. 1
Psn, oTpumanuii HamMu — pSAI T€OMETPUYHOI nporpecu, S1 consmmnxa = 0,38, q = -
OOYHCITUMO CYyMY YIEHIB psay: S = “ZL“:;”“ =0,38" = = 0,43524.
_5

3a aHaJIOTTYHUM aJITOPUTMOM OYyJIM OTpUMaHI1 Taki psAM IUIOII PI3HOMAHITHUX 00'€KTiB (hiopu
VYkpainu: COHSIIHWKA, MaKy, MalbBH, KOJOCKIB MIIEHUIN, KJICHOBHX JHCTKIB Ta OapBiHKY. Y
TabIUII 2 TIpeICTaBIeH] Pe3yabTaTh JOCIIHKEHHS PSIIB COHSIIIHUKIB Ta KBITIB MaKy.
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Tabmuus 2

Pe3yabTaTH 10C/IIIKeHHA PSAAIB COHSAIIHUKIB Ta KBITiB MaKy

O0'exT

Skp

Cirma-Mozelib

psana

Cyma psna

301KHICTbD,
PO301XKHICTh

PiBens ckiaguocTi
3a1ayi

COHSIHAK

0,38

o)

3,046
z 23n

n=1

0,43524

301xHMI

11

PRI

NQS |

T
W
u

=z
%0 <

z
Y

X
01 02 03 04 05 06 07 08 09 1

Puc. 2. 'eomerpuuna iHTEpHIpeTaLlis Psiia COHAIIHUKIB Ta rpadik 3aleKHOCTI
YACTUHHHUX CYM pAJia BiJ KIJIBKOCTI JOJIaHKIB

n-pi wied YacTHHHI CYMH

0.38075000000
0.04759375000
0,00594921875
0.00074365234
0,00009295654
0,00001161957
0.00000145245
0,00000018156
0.00000002269
0.00000000284

0,40
0,35
0,30
0,25
0,20
0,15
0,10
0,05
0,00

12 3 4 5 6 7 8 9 10

Max

0,53342

3 4.2674

23n

n=1

0,61

301kHui

III

A\ M X

0 01 02 02 04 05 06 07 08 09
Puc. 3. 'eomerpuuHa iHTEpHpeTalis psjia KBITIB Maky Ta rpagik 3aJeXHOCTI
YACTHHHUX CYM PsJia BiJ KITbKOCTI TOTaHKIB

n-Hit ‘meq‘ YacTHHHI CYMH

R - R R e L

—
(=]

0.27250000000
0,03146875000
0,00393359375
0.00049169922
0,00006146240

0.00000768280 |

0.,00000096035
0.,00000012004

0.00000001501

0.00000000188

1030
1025

0.20
10,15
0,10
+ 0,05

0.00
1 2

345 67 8 910

VY tabnuui 3 npeacTaBieHi pe3ylbTaTH JOCTIKEHHS PsJIiB MaJIbB Ta KOJIOCKIB MIIEHUII].

Taomumsa 3
Pe3yabTaTH n10c/iIzKeHHA PAAIiB MAJbB Ta KOJOCKIB MIIEHUITI
Cirma-mMoaenb 301KHICTh PiBens cxiragHoCTi
O06'exT Skp Cyma psana L :
psana PO301KHICTH 3a;adl
[ee]
3,9 . .
0,488 >am 0,5575 301KHUI 111
n=1
i n-pifwied  Yacmummi cyMH | (60
of N 7 1 0.48750000000
of N “ 2 | 006093750000 | 030
5 &
of ES= E 3 0.00761718750 | 040
M. 04 4 0.00095214844

anveu 03 =L 5 | 000011901855 | %30
04 7 6 0.00001487732 | 0.20
04 7 000000185966 |
0= & 8 0.00000023246 |
04 % 9 0.00000002906 | 0,00

x| 2

0 01 02 03 04 05 06 07 08 09 10 0'00000000363 l - 3 4 5 6 7 8 9 lo

Puc. 4. 'eomerpuuHa iHTEpHIpeTaLlis psaa MajabB Ta Tpadik 3a1eKHOCTI
YaCTUHHUX CYM Psijia BijJl KUTbKOCTI TOJaHKIB
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Konocku
nwenuyi

Ms

0,2 0,23 301kHMIT 11
n=1

i 5 n-miiwreH  YacTimH CyMH | 0,25

o ' 1 0,20125000000

04 w 2 002515625000 | 0,20

0 3 000314453125 |

od /[ 4 000039306641 | 015

o4 7 } 5 0.00004913330 |

04 AN 6 | 0.00000614166 | 0.10

0, / 7 0.00000076771 | gos

ol 9 & 8 0.00000009596 |

of " Sy 9 | 000000001200 | 0,00

1] [N IU.2 (%] D.4 5 UEU} ox 0% lx 10 000000000.[‘0 l 2 3 4 5 6 T 3 9 10

Puc. 5. 'eomeTpuuHa iHTEpIpeTariis psaaa KOJIOCKIB MIIEHUIN Ta rpadik
33.JI€)KHOCT1 YaCTUHHUX CYM pAlda BlI[ KlJII)KOCTl IIO)]aHKlB

PesynbpTatu qocniakeHHs psiiiB KICHOBUX JIUCTKIB Ta OapBIHKY MpeACTaBiIeHl B Tabnulli 4.

Tabmus 4

Pe3ysbTaTH 10CIiIKeHHS PSAAiB KJIEHOBHX JHMCTKIB Ta 0apBiHKY

Cirma-mMozaenb 301KHICTh PiBens cxiragHoCTi
O0'exT Skp CymMma psiga . ‘
psna PO301XKHICTh 3a7a4l
3,35 )
0,42 0,478 301Ut 11
231
] n=1
i n-Hiwien YacTHHHI CYMH (45
08 1 041875000000 .40
04 2 0,05234375000 = (.35
01 3 0.00654296875 0,30
Jucmok 04 4 0.00081787109 = 025
Kiena 03 5 0.00010223389 0,20
04 6 0.,00001277924 0,15
03 7 0.00000159740 0,10
0 8 0.00000019968 = 0.05
0.l 9 0,00000002496  0.00
oo 0r o3 oa o5 05 o7 o5 o5 1 10 0.00000000312 t2 243078 910
Puc. 6. 'eomeTpuyHa iHTEepHpeTAallis psijia KISHOBHUX JMCTKIB Ta rpadik 3aj1eKHOCTI
YaCTMHHUX CYM psiJia BiJ] KIJIbKOCTI1 JI0O/IaHKIB
(o]
2, 18
0,2725 0,3114 301xHUit 111
n:
i n-miiunen  YacTHEHI CYMH | (30
09 d 1 0,27250000000 °
08 o 2| 003406250000 | -2
0 s 3 0.00425781250 | (.20
. 0.4 4 0.00053222656
bapginox | | s | 000006652832 | %13
y % 7 i/ g 6 | 000000831604 | 0.10
03 ' v 7 000000103951 | o
o 8 0,00000012994 o
0.1 9 0.00000001624 | 0,00 © ¢ © 000 0-9©
12345678910

E R x
0 01 02 03 04 05 06 07 08 09 |

10 0,00000000203 |

Puc. 7. 'eomerpuuna iHTepripeTalis psaa KBiTiB OapBiHKY Ta rpadik 3aJeKHOCTI

YACTUHHUX CYM pPsijia BiJl KUTBKOCTI TOJaHKIB

BucHOBKH Ta mepcneKTHBH MOAAJBIINX HAYKOBHX po3Binok. [IpoBenene nocmimkeHHs
JIOBEJIO, 10 TEOMETPHUYHI 1HTEepIpeTallii JONmoMaraloTh y CIPUHHATTI HAaBYAIBHOTO Marepiamy,

MO IMOJIEHHT

3HaHb, BIIPOBAPKEHHI
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MiXOAIB, MUKIIPEAMETHHUX 3B'SI3KIB, 3B'SA3KIB 3 KHUTTSIM, POJIOM 3alHATOCTI Ta 1HIIMMH TeMaMU
KypCy MaTeMaTUKH [PU BUBYECHHI YUCIIOBUX PSIIB.

[TopekoMeH0BaHO 3a/1a4i HA MOOYJOBY Ta JOCHIKEHHS Ha 301KHICTh YMCIOBHX PSIIB,
MOB’SI3aHUX 3  POCIMHHOIO  CHUMBOJIIKOIWO  YKpaiHH. ApPryMEHTOBaHO  BHUKOPUCTaHHS
3alpONOHOBAHOIO  MMIJXOAY IMPOTSATOM BHUBYEHHS MAaTEeMAaTUYHOTO aHAIi3y ManOyTHIMH
BUUTENISIMA MaTeMaTUYHUX JUcHUIUIiH. OnepikaHi pe3yabTaTH JOCHiIKeHHS OYyJIM BUKOPUCTaH1
npu MpoBeAeHHI BUXOBHUX 3axoniB Ta 3aHATh y BCII KOK JIVET. IleBHoto Miporo 3amadyi
MOXXYTh OyTH BHKOPHUCTaHI IIPH BMBUEHHI MAaTEeMAaTHKU B CTapIIii IIKOJi, Ha (aKyJIbTaTHBHUX
3aHATTAX, MAaTEMAaTUYHUX TYpPTKaxX, Kypcax MiJBHIICHHA KBamiikamii, iHTErpOBaHUX YpOKax,
THXKHSIX MaTeMaTUKU Ta MOAIOHMX 3axo0[aX, 3aHATTIX 3 MaTEMaTHMYHUX IUCUUIUIH Yy PI3HHUX
3aKJIaax BUILIOI OCBITH.

Hanani mamu OyayTh MpOBEACHI MOCTIIKEHHS reHepallii YUCIOBUX PSIiB, TEOMETPUYHA
IHTepHpeTalis SKUX MOB'A3aHa 13 3aCTOCYBaHHSAM Pi3HUX 00'€KTIB MOOYTY Ta TOBKULISA. 30Kpema,
Oyzne po3B'sA3aHO 3ajadi MPO YHCIOBI PAIH, MOB'A3aHI 3 PIAKICHUMHU NpEICTaBHUKAMU (aBHHU,
MaTeMaTUYHUMU TposiHaaMu ['Bino-I"panai Toiwo.
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Rymar A. I., Korolskiy V. V. Geometric interpretation of numerical series associated
with plants-symbols of Ukraine.

The purpose of the study is to generate numerical series, the geometric interpretation of which
is an element of the plant symbolism of Ukraine. The object of the study is numerical series. The
subject of the study is to obtain the common terms of the series by using their geometric
interpretation; to determine the convergence of the generated series and calculate their sum.

The results of the study: a set of problems on creating a numerical series with visualization
of its members by the method of applying geometric interpretations has been solved; a study of
the obtained series for convergence was performed; considered the possibilities of using
intersubject relationships in the generation of numerical series based on various geometric
interpretations; it became known that the used algorithms for obtaining series can be applied in
the course of integrated lessons of algebra, geometry and other disciplines in high school, in
electives, mathematics clubs, advanced training courses, mathematics weeks and similar events;
the basics of the implementation of the didactic principle of clarity during the study of the
"Rows" section by students of higher education in mathematical specialties are presented.

Tasks for construction and research on the convergence of numerical series related to
plant symbols of Ukraine are recommended. The use of the proposed approach during the study
of mathematical analysis by future teachers of mathematical disciplines is argued. To a certain
extent, the problems can be used in the study of mathematics in high school, in optional classes,
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mathematics clubs, advanced training courses, integrated lessons, mathematics weeks and
similar events, classes in mathematical disciplines in various institutions of higher education.

In the future, we will conduct research on the generation of numerical series, the
geometric interpretation of which is connected with the use of various objects of everyday life
and the environment.

Key words: number series, geometric interpretation, plants-symbols of Ukraine,
generation of number series, mathematical analysis, students of higher education, educational
process, mathematical specialties.
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3ACTOCYBAHHA MATEMATHUYHOI'O IHCTPYMEHTAPIIO
10 PO3B’AI3YBAHHSA ®IBUYHUX 3ATAY

Iliocomoska cyuacnoeo KOHKYPEHMHO-CHPOMONACHO20 (haxisys y 2any3i npupoOOHULUX HAVK,
a came — Qi3uKu — NEGHOI0 MIPOI 3ANeHCUMsb 8i0 1020 Mamemamuyroi niocomosku. Aoice
po36’azyeamu  npakmuyui QizuuHi 3a0ayi 6e3 NOMYHCHO2O MAMEMAMUYHO2O anapamy
Hemoxcaugo. Tomy niocomoska mauOymuix axieyie 3 pisHUX @i3uuHux cneyianbHocmel,
sokpema 104 «@izuka ma acmponomiay, 105 «llpuxnaona gizuka ma nanomamepiaiu» ma
IHwux mae 6azysamucsi Ha IPYHMOGHIU Mmamemamuynuiti 6aszi. Tomy memoro cmammi €
PO32NAHYMU 0COONUBOCMI OpeaHi3aYil BUBUEHHS MAMEMAMUYHUX KYPCI8 0l cmy0eHmig-pizuxie
3 ONOPOIO HA NOOANbULE 3ACMOCYBAHHS NIO YAC PO38 'A3)68AHHA (DI3UYHUX 3A0aH.

Jna oocsienenns nocmaenenoi memu Oyn0 GUKOPUCMAHO MAKI MemoOu OOCHIOHNCEHHSL:
1) meopemuuni — ananiz HaAyKo80-memooudHoi 1imepamypu, auaiiz cmaHoapmis 3i cneyianbHocmeli
104 ma 105, 3micmy HagyanbHUx niOPYYHUKI@ 3 Pi3HUX PO30iNi6 (i3UKU, MAMEMAMUYHO2O AHANI3Y),
sUWOT Mamemamuxu, 2) eMnipuyHi — npo8eodeHo ONUMYBaHHs ceped CMYOeHmie ma GUKIAOAYie
w000 egheKmueHOCi BUKOPUCAHHS PO3POOIEHOT HaMU CUCTEeMU 3A80aHb.

YV pesynomami pobomu namu Oewjo yYOOCKOHANEHO cucmemy 3a80aHb WOOO BUKOPUCAHHSL
MaAmemMamu4Ho20 anapamy, CHpsIMOBAHOI HA NIO20MOBKY CMYOeHmig-Qi3uKie 00 pPO38 s3)68aAHHS.
NPAKMUYHUX DI3UUHUX 3a0a4 Ma po3poOIeHO MeMOOUUHI PEeKOMEHOAYii 00 KONCHO20 8UOY 3A80aHD.
Y nooanvuwiomy nranyemo cmeopumu OuOaKmMudHO 8UBANCEHY CUCTEMY 3A80aAHb 00 PI3HUX MeM 3
MamemMamuiyHo2o — auanizy, 6uwjoi mamemamuxku (30kpema Oughepenyianvhi - pi6HAHHS) 3
VPaxyB8aHHAM cneyuixu niocomosxku Matoymuix gaxisyis 3 ¢izuunux cneyiarvnocmei 3B0.

Knwuosi cnoea: ¢izuuni  3a0ay, mamemamuuHuii aHanis, SuUWA MAMeMAamuxa,
cemiomuynull nioxio, cmyoenmu-Qizuxu, cmanoapm euwjoi 0ceimu, po3e’sa3y8aHHs IZUUHUX
3a0a4, maoymui ¢paxisyi 3 pizuunux cneyiarbHocmell.

IMocranoBka npodsemu. Kypcu MaTeMaTHUHOTO aHai3y Ta BUIIOI MaTEMAaTHKHU € 0a30BUMHU
KypcaMu UKy MaTeMaTHYHUX TUCIMIUIIH, SIKI BUBYAIOTh CTYACHTH OUIBIIIOCTI HEMAaTeMaTHYHUX
CHeialbHOCTeH KJIACHMYHMX, Tmenaroriunux, TexHiunux 3BO. Hanpuknan, y Kiacu4Hux
VHIBEpCUTETaX — 1€ cremanbHocTi «@Di3uka Ta actpoHomis», «llpukmamna ¢dizmka Ta
HaHoMmarepianm», «Cepeans ocita ((pizuka)» Tomo. JaHi Kypcu cpsMOBaHi He JIMIIE Ha 3aCBOEHHS
CTYJICHTaMH OCHOBHUX MaT€MaTHYHUX TOHATh 1 (DakTiB JU(EpeHIIATbHOTO Ta IHTErPabHOTO
qucieHHs (YHKIINA OnHi€l Ta KUIbKOX 3MIHHUX, 1X 3aCTOCYBaHHS JO JOCHIDKEHHS (QYHKIIIH,
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OOYMCIIEHHS JOBXWH KpPUBUX, IUIONI IMOBEPXOHb, MOMEHTIB IHEpIi Ta CTAaTUYHUX MOMEHTIB,
3HAXO/PKEHHS KpaTHHX 1 KOHTYPHHX IHTETPAJiB TOIIO, a ¥ Ha (OpMyBaHHA B 37100yBadiB BHIIO]
OCBITH CIIPOMOKHOCTI JIOKa30BO 1 HECYNEpewInBO MIpKyBaTH, aHaJi3yBaTd, MOpPIBHIOBATH,
y3arajbHIOBaTH TOINO, 3arajioM, YMIHHS pOOWTH TpaBWJIbHI BUCHOBKH Ta OyIyBaTH peaiCTUYHI
IPOTHO3HM, 3aCTOCOBYBATH OTpPHUMaHI 3HAHHS, HABHYKH M YMIHHS J0 PO3B’S3yBaHHS Pi3HOMaHITHUX
NPaKTUYHUX 3371a4, 30KkpemMa M ¢i3uuHux 3anad. Came JOCKOHalI€ BOJIOJIHHS MaTeMaTH4YHUM
armaparoM 103BoJisie cTyaeHTY0(]i3uKy po3B’s3yBaTu OyIb-sIKi MPAKTUYHI 33/1a4i 3 PI3HUX PO3JILUTIB
(bi31KH, BAKOHYBATH CBOI TIEPIIT HAYKOBI JOCITIHPKEHHS TOIIIO.

Jlesiki acieKTH BUBYEHHS IAHUX KypCiB BUCBITICHO y npatsx [1; 2; 3; 4; 5]. Ilpore cnermdika
oprasizaiii BUBYEHHS KypCiB MaTeMaTHYHOIO aHajli3y Ta BHINOI MAaTeMaTUKH 3 YpaxyBaHHIM
0COOJIMBOCTEH OCBITHBROIO KOHTEHTY Ta MOAAIBLIOTO iX MPAKTUYHOTO 3aCTOCYBAaHHS y OJlOKax
Gi3nyHMX AUCHUIUTH came cremianbHocTer: 105 «lIpukmagHa ¢i3uka Ta HaHOMaTEpiaIn»,
104 «®i3uka Ta acTpoHOMis» [6; 7] 3amumaeThest y (POKYCl HAIMX HAYKOBUX PO3BIIOK.

Y crapmapti BUIOI OCBITH YKpaiHu mepiioro (0akaaaBpCbKOro) piBHsI Taiy3l 3HaHb
10 Ipupogunui Hayku cnemiambHOCcTi 105 Ilpuknanna ¢ismka Ta Hanomarepiamu [6] cepen
IPOTrpaMHUX pe3yibTaTiB HaBUAHHS 3a3HAU€HO HACTYIIHI:

P02. 3actocoByBaTH cydacHi MareMaTH4yHi MeETOIM s TOOYAOBH ¥  aHami3y
MaTeMaTHYHUX Mojieiel (iI3UYHHUX MPOIIECIB.

P04. 3acrocoByBatu (i3uyHi, MaTeMaTHYHI Ta KOMITFOTEPHI MOJCNI IJIS JOCIIDKSHHS
(b13MYHUX ABHIL, PO3POOKU MPUIAAIB 1 HAYKOEMHHUX TEXHOJIOTIH.

P06. BigmrykoByBaTH HE0OXiIHY HAyKOBO-TEXHIUHY iH(OpMaIlifo B HAYKOBiHl JiTepaTypi,
€JICKTPOHHMX 0a3ax, iHIIKMX JHKEpeliaxX, OIIHIOBATH HAAIHHICTh Ta PEJIEBAHTHICTH 1H(OpMAaITii.

P08. BinbHO cminkyBatucs 3 nMpoeciiiHuX MUTaHb JEPKaBHOIO Ta aHTIIHCHKOI MOBaMH
YCHO Ta MMCbMOBO.

VY cranpapti BUIIOI OCBiTH YKpaiHu mepmoro (6akaiaBpchbKoro) piBHs ramysi 3HaHp 10
[Mpupogunui Hayku cneuianbHocTi 104 @isuka Ta actpoHoMis [7] cepel MpOrpaMHHMX
pe3ysbTaTiB HaBUYAHHS 3a3HaUY€HO HACTYIIHI:

[TPO4. Bmitu 3actocoByBaTH 0a30BI MaTreMaTW4yHI 3HAHHS, SIKI BHKOPUCTOBYIOTHCS Y
¢izuii Ta acTpOHOMIi: 3 aHAJIITMYHOI reoMeTpii, JiHIHHOI anreOpu, MaTeMaTUYHOIO aHali3y,
TuepeHLialbHUX Ta IHTErpajbHUX pIBHSAHb, Teopli HMOBIPHOCTEM Ta MaTeMaTU4HOI
CTaTUCTHKH, TE€Opil TPyI, METO/IB MaTEMAaTUYHO1 (i3UKH, TEOPil PYHKIIH KOMIIJIEKCHOI 3MIHHOT,
MaTeMaTHYHOTO MOJIEITIOBAHHSI.

ITPO8. Matu 0a30Bi HaBUYKM CAMOCTIITHOIO HaBYaHHS: BMITH BIAIIYKOBYBATH MOTPIOHY
iH(popMallll0 B JIPYKOBAHHMX Ta €JIEKTPOHHUX JIKEpenax, aHaji3yBaTH, CHUCTEMAaTH3yBaTH,
PO3YMITH, TIIyMa4UTH Ta BUKOPUCTOBYBATH ii JJIsl BUPILICHHS HAYKOBHX 1 MPUKJIAHUX 3aBIaHb/

[TP11. BMmiTuH ynopsakoByBaTH, TJIyMauWTH Ta y3arajbHIOBATU OJEp’KaHI HAYyKOBI Ta
NPaKTUYHI Pe3yIbTaTH, POOUTH BUCHOBKH.

[TP18. Bononitu Aep>kaBHOIO Ta 1HO3EMHOIO MOBaMH Ha PiBHI, IOCTAaTHROMY JUIsI YCHOTO 1
UCbMOBOTO MPOGECIHOr0 CIIKYBaHHS Ta MPE3EHTAIll]l pe3yIbTaTiB BIACHUX JOCIIJKEHb.

[Tin yac BUBYEHHS KypCIB MaTeMaTUYHOrO aHai3y Ta BHINOi MaTeMaTUKH SKpa3 1
CTBOPIOIOTHCSI KOM(POPTHI YMOBH JJIs1 €(heKTUBHOTO ()OPMYBAaHHS Yy CTYJCHTIB BUIIIE3a3HAYCHUX
KOMIIETEHTHOCTEeH. BUWBUEHHS MaHWX HABYAIGHUX IUCHUIUIIH CIPHUSE HE JIMIIE OBOJIOIHHIO
CTYZICHTaMH OCHOBHUMH T€OPETUYHUMH 3HAHHAMH, MPAKTUYHUMH HaBUYKAMHU i YMIHHAMH 3 3
0a30BUX MaTeMaTUYHUX JAWUCLUUIUIIH, a W 3abe3medye JOCATHEHHS TaKOro pIBHS 3aCBOEHHS
Mmarepiany, skuii OyB OM JocTaTHIM JuId iXHbOI MpodeciiiHol isuIbHOCTI. MaremaTudHa
KOMIIETEHTHICTb JUIsl (axiBLIB PI3HUX HAMpPsIMIB, 30KpeMa i (i3uKiB — OCHOBHE MIAIPYHTS AJIs
3aCBOEHHS (paxOBHX IUCHMIUIIH 1 MalOyTHBOI mpodeciiiHoi AisIbHOCTI. Y XOA1 BHUBYEHHS
JUCIUIIIIH MaTeMaTUYHOTO OJIOKY 3aKJIalaloTh HE TUIBKM METOJNOJIOTIYHUH, a W
ncuxodizionoriunuil QyHIaMEHT CHCTEMHOrO, JOTIYHOIO Ta KPUTUYHOTO MHCIIEHHS, IO €
JKUTTEBO HEOOX1THUM 11 (paxiBIliB (Pi3UUHUX CTICIIATBHOCTEH.

AHai3 aKTyaJbHHX AO0CTiIKeHb. [IWTaHHAM TiNBUIIEHHS E€(QEKTUBHOCTI BUKJIAJaHHS
MaTeMaTUYHUX KypCIB Ta BJIOCKOHAJICHHSIM METOJIUKHM X HaBYaHHA CTyleHTIB 3BO mpucssueHi
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po6otu JI. bobuneBa, M. boponina, JI. Bacsk, K. Brmacenko, M. Xannaka [8], B. Kiouka, [9],
O. KongpateeBoi [10], T. Kpunosoi [11], 1. Jlor’snoBoi, T. Makcumonoi, I. MuxaiinoBoi,
I. Muxatinenko, A. Hecrepenko, O. [Toranosoi [12], C. @enoposoi, C. @enoceesa, €. SAropoi Ta iH.

Mera crarTi — pO3IJITHYTH OCOOJIMBOCTI OpraHi3allii BUBUYCHHS MaTeMaTHYHUX KYpPCIB JJIs
CTYJCHTIB-()i3UKIB 3 ONOPOIO Ha TOAIBIIE 3aCTOCYBAHHS IIiJl Yac po3B’si3yBaHHS (DI3UYHMX 337a4.

Buxaan ocHoBHoro marepiaay. Y UepkacbkoMy HalllOHaJbHOMY YHIBEPCHTETI 1MEHI
Bormana XMenpHUIBKOrO HaBYaldbHI aucHuIuniod  «MaremMaruuyHuid aHamiz» Ta «Bumma
MaTeMaThKay BXOIATh JO LMKIY MNpoQeciiiHOi MiArOTOBKM 30KpeMa CTYAEHTIB TaKHUX
cneniagbHOCTEH, K 104 «Di3uka Ta actponomis», 105 «lIpuknaana ¢izuka Ta HaHOMAaTEpiaINY,
014.04 «Cepenns ocBita. ®izuka. L{i 1uCHUIIIIHA BUBYAIOTHCS Y JOCUTH BEIMKOMY 00cs31. Kpim
TOTO, I[i TMPEAMETH € BAKIUBUM MIATPYHTSAM I TMOJAIBIIOTO BUBYEHHS JTUCIHUILIIH
npodeciiHOro CpsSAMYBaHHS 32 BKa3aHUMU CHEIiabHOCTIMU. OCHOBHOIO METOI0 BUBUYECHHS LIUX
MaTeMaTHYHUX TUCHMIUTIH 1 € MOJaJbIlIe 3aCTOCYBaHHS IMOTY)KHOTO MaTEMAaTUYHOIO arapary
JUISL PO3B’sI3aHHS pI3HUX (PI3UYHMX 3a7ad 3 KypCiB MEXaHIKH, MOJIEKYJISIpHOT (Pi3UKH, ONTUKH,
€JIEKTPOAMHAMIKH, CTATHCTUYHOI (PI3UKH, METOIIB MaTeMaTW4YHO! (Pi3UKH, KBAHTOBOI (i3UKH
Tomo. ToMy Ha MPaKTUYHHUX 3aHATTAX 3 MAaTEMATHUYHUX AUCHUIUIIH BapTO pOOUTH aKIIEHTH Ha
3aCTOCYBaHHA MaTeMaTHYHUX 3HaHb 10 (I3MYHHX 3aBJaHb Ta CTBOPIOBATH BiIOBIJHI CUCTEMHU
BIIPaB JJIs1 BIAMPALIOBAaHHS HEOOX1THIUX KOMIETEHTHOCTEH Y CTY/ICHTIB.

PosrnsiHemMo 715 MpUKITaay HACTYIHY 3a/1a9y 3 KypCy ONTHKH.

S Py Hano:

S — ToukoBe mKeEpeno cBiTIA;
¢ R=1w;

E.. (puc.1).

3Huaittu: h.

&

C : R:Q Era

Puc. 1. 3agauqa.

=

Bapro 3anmpomnoHyBaTH cTyneHTaM JBa CIIOCOOM DPO3B’s3aHHS 1€l 3a1adi, po3IIISHEMO
JIeTaJbHO KOKHUI 3 HUX.

Poss’sazanns: Cnocio 1.

1. Hexait h — Bucora, Ha sKiii TOTPIOHO PO3MICTUTH TOYKOBE JDKEPEIO CBiTiIa, MO0
OCBITJIEHICTh Kparo cToja 0yjia MaKCUMAIIbHOIO.

2. OCBITJIEHICTh Kpalo CTOJA, L0 CTBOPIOETHCS TOYKOBHM JUKEPEIOM S BHU3HAYAEMO 3a

I
3akoHOM: E = — COSa, ne
r

| — cuuta cBiTina mxepena [Ka); | =const;

I — BijicTaHb BiJI JpKepena CBITIIAa S 710 TOYKH, Y AKii ITyKaeMO OCBITJICHICTB;

O — KyT MDK HOpPMaJUIIO JI0 TOBEPXHI, OCBITJIEHICTb SIKOi LIYKa€MO, 1 HampsiMOM Ha
JDKEpeTo.

: R R 1 , .,
3.3ASOE: SInag=—; I =— =— .Tomi E=1SIN“acosc.
r SIna  SIna
Hami nocmimkyemo GyHkIio E Ha ekcTpemyM: d— =0,
o
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d(l sinzacosa)_o
da e
| =const,
{I = 0.
Sxmo | =const, roxi 3 I(Zsina0052a—sinzasina):o MaeMo, 110,
sina(2cos® & —sin® &) =0, ssincu
{sina=0,

2cos’ o —sin*a =0.
1) nepue pisnsuns Sina = 0 ne 3an0BoNBHAE YMOBY 337a4i;
2) pO3B’sHKEMO JIpYre PiBHAHHS CYKYITHOCTI: 2c0s’ a—sin*a =0,
2c0s” a —sin’ @ =0[:cos’ o, @ #0
2-t9°a =0,
tg’a =2,
tga = \/5,
tga = 2.

tga = V2 ne 3a/I0BOJIbHSIE YMOBY 3a/1a4i, TOMy pO3B’si3KoM € nunie Qo = V2.

R
3 ASOE: tga = F , TicTaBisieMo 3HaveHHs Qo = J2 , R=1, 3snaxomumo h:

\/E =%, 3Bigcu h :% ~0,7 (m).

1106 nepeBipuTH, 1110 OTPUMaHE 3HAUYCHHS h — 116 caMe ToYka MaKCUMyMY JaHoi (YHKIIIT,
3HalZIeMO MOXiHY ApYyroro nopsaky gyHkuii E:
2
d°E,
d’a

= 1(2cos’ a - 7sin? acosa) = | cos® (2 — 7tgax). Ockimxn tgar = /2, 10

CoSa = 1 =\/ 1 = 1 ~0,58.
1+tg’a \V1+2 /3

d’E 1 -4
Tomi ——=& =|-—(2-7-2)=——<0.
ol daz ‘ h=0,7 3\/§( ) \/§ <

Orxe, h = 0,7 e Touxoro makcumymy dynkuii E.

Cnocib 2.

1. Hexaii h — Bucota, Ha sKiii MOTPIOHO PO3MICTHTH TOYKOBE JDKEPENIO CBITIA, 1100
OCBITJIEHICTh Kparo cToja 0yjia MaKCUMAIIBHOIO.

2. OCBITIIEHICTh Kpalo CTOJIA, IO CTBOPIOETHCS TOYKOBHM JDKEPEIOM S BH3HAYAEMO 3a

= 1(2cosa cos® o+ 2sina - 2cosa - (—sina ) — 2sina cosarsina —sin? e cosar ) =

I
3akoHOM: E = — COSa, ne
r

| — cuna ceitna mxepena [ka]; | =const;

I — BiICTaHb BiJ JDKEpena CBiT/Ia S 710 TOUKH, y AKIH IITyKaEMO OCBITJICHICTb;

O — KyT MK HOPMaJUTIO 7O TOBEPXHi, OCBITJICHICTh SKOI IIYKaeMO, 1 HAmpsiIMOM Ha
JOKEpeo.
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h
3. 3 ASOE: COSa =—. 3a Tteopemoto Iliparopa 3Haxomumo I: r’ =h* + R?;
r

r =+vh? +1 (R =1 3a ymosoto 3azaui).
| h Ih

Toni E = il T el = = +1)§ :

Jani 3naxomamo excrpemym dysxuii (E,_ ) 3 ymosu: dlj;‘]ax =0.

dE,, _I(h’ +1) —31n%(h? + 1) _1(h? 1) (h? +1-3h°) _1{1-2h*)
dh (h? +1) (h? +1) (h? +1)

Ocximsin 9 — 0 1o '@_—Zr':):o,wmm I(1—2h*)=0 (h* +1%0).

(h2 +1)5
1,1

Tak sx | =const, o 1—2h* =0, 2h* =1, h® 25, h=+——, are h=—-, 60 3a

V2
ymosoro h >0, h=0,7 (m).

11100 mepeBipuTH, M0 OTPUMaHE 3Ha4YCHHs h — e caMe TOYKa MaKCUMyMY JaHOi QyHKIIT,
3HAWJIEMO MOXiTHY APYroro nopsaky GyHkuii E:

d°E,, _1(=4n)h®+1} —1(1-2h*h(h’ +1} _ Ih(n* +1):(~4h* —4—5+10n*) _

dh?z (h2 +1)5 (h2 +:|.)5
_In(6h* -9) d’E,, | -0,7-(6-0,72—9)<0
L (Y A

Orxe, h = 0,7 e Touxoro makcumymy dynkuii E.

Bionosion: h =~ 0,7 .

OO6uaBa cocoOu po3B’si3aHHA € I[IKABUMH 1 BUMAararoTh BiJl CTYJCHTA 3HaHb 3 HACTYIHHUX
TeM: AudepeHLiaJbHe YUCICHHS (QYHKIII OJHIE] 3MIHHOI, aHAJITUYHA TeoMeTpis (HopMmalb,
MOBEPXHS, KyT MDK HOPMAJUIIO 1 TOBEPXHEI0), PO3B’S3aHHS MNPSAMOKYTHUX TPUKYTHUKIB,
pPO3B’SI3yBaHHS TPUTOHOMETPUYHUX PIBHSIHb, TPUTOHOMETPUYHI IEPETBOPEHHS anredOpaidHuX
BHpa3iB TOIIO. [leski 3 IUX TeM BUBUYAIOTHCA y LIKOII, a iHII — 61kl raundoko Bxe y 3BO.

OcHOBHHUI akIeHT 000X CIoco0iB pO3B’s3aHHS JTaHOI 3a/1ayl MPUTAaE Ha BIAITYKaHHS
eKkcTpeMyMy (QYHKIIIT ofHi€eT 3MiHHOI. TOMy BaXIUBO Ni0OpaTh TUAAKTHYHO BHBAXKEHY CHCTEMY
3aBJlaHb 3 BIAMOBIIHOI TEMHU JUIsI CTY/I€HTIB-(PI3UKIB, sika Oyia O cripsiMOBaHA Ha BiJIpaltOBaHHS
6a30BuX KoMmIieTeHTHOCTeH. [Ipudomy 3aBnaHHs GOpMYIIIOEMO Y SKIHCh LiKaBid Gopmi 3 MeTOrO
aKTHBI3AIll] M3HABAIBHOI ISITBHOCTI CTY/ICHTIB.

3asoanns 1. Jlng Toro, moO OTpUMATH KOJ JOCTYIly 1O OHJAiH-KIacy, HEe0oOXiJHO
posragatu n’situsHauHui mugp. [ocnigoBHO, HE 3MIHIOIOYHM MOPAIKY, Tpeba HabpaTu OYyKBH,
K1 € IPAaBUJIBHUMHU BiJIMIOBIIIMU J10 HACTYITHHUX 3aBJaHb.

1. Jlns Toro, mo6 3HalTH cramioHapHi Toukn Qynkmii E = f(a) HEOOX1AHO PO3B’sI3aTH
HACTYITHE PIBHSIHHS:

A B C D
%€y % _p IE_y IE_y
da da da? da’

81



AKmyaavHi numaHHsA npupooHuU4o-mamemamu4Hoi oceimu. 2023. Bunyck 1(21)

2. Jlns Toro, mo0 3HalTH KpuTH4Hi Toukn Qymkuii E = f(h) HEOOXITHO pO3B’s3aTh

HACTYITHE PIBHSIHHS:

A B C D
dE dE dE dE
= == 240 == =0 — =1
dh dh da da
3. Touku exctpemymy ¢ynkuii E = f (h) 3HaXOMMO Cepe:
A B C D
KPUTHYHHX TOYOK PO3B’S3KIB PIBHSHHS | PO3B’S3KiB HEPIBHOCTI PO3B’s3KIB
ynKii E=0 E>O0 nepisnocti E <0
2
4. Sxmo . > 0 y kpurruniit touui h,, To:
A B C D
h, — Touxa Makcumymy h, — Touka h, — Touka neperuny h, — Touxa
MIHIMyMY HEPETHHY 3 BiCCIO
(006
2
5. SIkmo h? <0 y KpUTHYHIHN TOYIII h0 , TO:
A B C D
h, — Touxa Makcumymy h, — Touka h, — Touka neperuny h, — Touxa
MIHIMYMY HEPETHHY 3 BiCCIO

oY

JlaHe 3aBlaHHS CHOPSMOBAHE Ha AKTyali3allif0 OCHOBHUX TEOPETHMYHUX MOHATH Ta (DakTiB 3
naHoi Temu. [ Toro, mo6 peasnizyBary 111e i CeMIOTUYHHAN KOMITOHEHT HaBYaHHsI, BAKOPHCTOBYEMO
y 3aBaaHH1 | (yHKIT, sIKi Bi3yaJlbHO MOBTOPIOIOTH (PYHKIIIT 3 (pI3MUHOT 3a5a4i, OCKUIBKU y CTY/I€HTIB

(opmyroTeest ycranenuit 06pa3 QyHKIii Bumy Y = f(X)

1 MpalroBaTl 3 BI3yaJbHO IHIIUMH

3amucaTty iM OyBae ckiiagHO. ToMy B CBOiX 3aBAaHHSIX MU BPaXOBYEMO 1 1€l aCIEKT.

3a60anns 2. 3HaiiTn Touku ekcrpemymy Qynkmii E = an 5 - A uporo HeoOXigHO
(h? +1)
BUKOHATH HACTYITHI 3aBIaHHS:
dE
1, —=
dh
A B C D
a(1-5h?) a(l-3h?) a(l-h?) a(l-2h?)
5 3 .\ 5
(h? +1) (h? +1) (h? +1f (h? +1)
dE : "
2. Slxmio E =0, 10 h=... - cranionapna Touxa ganoi QyHKil.
A B C D
1 1 1
h=+— h=+— h=+1 h=+—+—
V5 V3 J2
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3 d’E
dh?

A B C D
3ah(2h® - 3) 3ah(2h® -3) 3ah(2h? —9) 2ah(3h? - 2)
(h* +1) (h* + 1)% (h? + 1)g (h? + 1)2

4. Touka h = ho € TOYKOI0 MaKCHUMYMY J1aHOi (DYHKIIIT TOMY, IIIO ...
A B C D
((jjhlzz hO>O (:jhlzz h0<0 h, >0 h, <0

VY naHoMy 3aBllaHHI MU TPOTMPAIFOBAIN BCI €Taly 3HAXO/DKEHHS CKCTPEeMyMY Ui JTaHOi
GyHKIIT 0JTHIET 3MIHHOT 3 JJOMTOMOTO0 JIPYTOi MOXiaHO1. JIiHis CeMIOTHYHOTO acIIeKTy HAaBYaHHS
y UBOMY 3aBJIaHHI TaKOX TPOJIOBXKYE IIATPUMYBATUCS, OCKUIBKM MH BHKOPHCTOBYEMO
dbopMyIH, Bi3yaJIbHO CXOXKI JIO THX, III0 BUKOPUCTAH1 Y Qi3U4Hil 3a1a4i.

3a60anns 3. CryneHT 3HaxoauB mnoxigny ¢ymkmii E =bsin’acosa i JIOITYCTHUB

INOMUIJIKY. 3HalTH IO ITIOMUJIKY Ta 3allUIIN ITPABUIIBHE pOSB’fISaHHH.
'

dE : ' :
Pos3é’sazanns (3 nomunkor). d—:b(san 0!) -COSOl+bSIn20!~(COSOC) =
(04
=2bcos’ & - cosa +bsin® & - (—sina) = 2bcos® a —bsin® a .
, dE PN 2 ’
Posé’sazanns (npasunvhe). d—:b(sm a) -COSa + bsin CZ-(COSCZ) =
(94

= 2bsinacosa -cosa +bsin® - (—sina ) = 2bsina cos® a —bsin® a =

= bsina(2cos? @ —sin® ).

Jlane 3aBlIaHHS [EII0 BHILOTO PIBHSA CKIAAHOCTI, AK€ BIAIIYKaTH IOMUIKY — L€
3aBJlaHHs, fAKe TMoTpeOye He Jumie 0a30BUX BMiHb, aje W BMIHHS Yy3araJbHIOBAaTH,
CUCTEMATHU3yBaTH, POOUTH JIOTIYHI BHCHOBKH, JI0KAa30BO MIPKYBAaTH TOIIO. 3aBJaHHSA TaKOIO
IUIaHy MO>KHa MPOIMOHYBATH, KOJIM CTYJEHTH BXKE€ BIINpAIIOBAIN MMOYATKOBHH 0a30BHiIl piBeHb
3aCBO€HHS JJAHOTO MaTepiany. Y TakuX 3aBJaHHSIX MOKHA pOOUTH OJHY UM JEKUIbKa IIOMHIIOK, a
TaKO’ JJISl CIIPOIIECHHS! BUKOHAHHS MOXKHA, HAIIPUKJIaJl, BAKOPHUCTOBYBAaTH KOJIbOPOBI MapKepH,
00 MO3HAYUTH Micle, e Moxe OyTu moMuika abo € 0e3 Hux. Hampuknan, 3 KoJb0pOBUMH

MapKepaMM po3B’si3aHHs Oy/ie MaTy BUTIISA:
!

dE i ' :
Po36’szanns (3 nomunkoro). d_ = b(SIrl2 0!) .coSa +bsin’ « - (COSa) =
(94

=2bcos’ - cosa + bsin’a- (—sina)= 2bcos® a- bsin*a

TakuM YWHOM, y 3ampONOHOBAHOMY KOMIUIEKCI 3aBJaHb MU TPONPAIIOBAINA BCi €Taru
3HAXOJPKEHHS eKCTpeMyMy (DyHKIIT ofHi€l 3MIHHOT Ta 3poOWIM Bi3yalbHi aKLIEHTH HA Ti YM Ti
npoOJeMHI 30HU BUKOHAHHS JAHOTO 3aB/IaHHS.

BHCHOBKM Ta @epCHeKTHBH MNOJAJBIIMX HAYKOBHUX Ppo3Bigok. Takum YuHOM,
BUKOPUCTAHHS IOTY)KHOTO MAaTEMAaTHYHOTO arapary JJ03BOJIAIE€ CTyACHTaM  (Qi3HYHHX
CHeliaJbHOCTeH YAOCKOHAJIIOBATH CBOi HABUYKH y PO3B’s3aHHI NPAKTUYHUX 337ay 3 PI3HUX
po3auTiB (DI3UKH, PO3LIMPIOBATH CBIM JAlama30oH y HAyKOBHX AOCHIIKEHHSX. OOrpyHTyBaHHS
PO3B’sI3aHHS Ti€l YW 1HIIOI 3a7aui MiJBUIIYE PIBEHb BOJIOJIHHSA MAaTEMaTHYHOI Ta (Hi3MYHOIO
MOBaMH, a TaKOX 30arauye ykpaiHChbKy MOBY. [lomanbIin qocimikeHHsS MH BOA9aeMO y po3poOITi
TaKkoi X CHCTEMH 3aBJaHb JO PI3HUX TE€M 3 MaTeMaTUYHOIO aHali3y, BUIIOI MaTeMaTUKU
(manpuknaa, audepeHIlianbHl PIBHAHHA TOIIO) 3 YpaxXyBaHHAM CHENU(IKH IMiJArOTOBKH
MaifOyTHIX (axiBuiB 3 ¢iznuHux cnemianpHocTel 3BO.
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Serdiuk Z., Tkachenko A. Application of mathematical tools for solving physics tasks.

Summary. The training of a modern competitive specialist in the field of natural sciences,
especially in physics, depends on his mathematical training. After all, it is impossible to solve
practical physical tasks without a strong mathematical apparatus. Therefore, the training of future
specialists in various physical specialties, in particular 104 "Physics and Astronomy", 105 "Applied
Physics and Nanomaterials" and others, should be based on a thorough mathematical base.
Therefore, the purpose of the article is to consider the peculiarities of the organization of mathematics
courses for physics students focusing on further application when solving physical tasks.

To achieve the goal, the following research methods were used: 1) theoretical — analysis of
scientific and methodological literature, analysis of standards for specialties 104 and 105, content
of textbooks from various sections of physics, mathematical analysis, higher mathematics; 2)
empirical — a survey was conducted among students and teachers regarding the effectiveness of
using our task system.

As a result of our work, we have slightly improved the system of tasks related to the use of
mathematical apparatus, aimed at preparing physics students to solve practical physical tasks, and
developed methodical recommendations for each type of tasks. In the future, we plan to create a
didactically balanced system of tasks for various topics in mathematical analysis, higher
mathematics (in particular, differential equations) taking into account the specifics of training
specialists of higher education institutions.

Key words: physical tasks, mathematical analysis, higher mathematics, semiotic approach,
physics students, standard of higher education, solving physical problems, future specialists in
physical specialties.
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PO3A1JI 2. CIIPAMOBAHICTD HABYUAHHSA
JUCHUIVIIH IIPUPOJHUYO-MATEMATHYHOI'O HUKJTY
HA PO3BUTOK IHTEJIEKTYAJIBHUX YMIHb TA TBOPUHX 31IBHOCTEN
YYHIB TA CTYJAEHTIB

YK 510(072) (045)
DOI 10.5281/zenodo.8028492
IO. B. bory3oBa
ORCID ID 0000-0002-1313-0010
[leHTpanbHOYKpaiHCHKUN JIEP)KaBHUN YHIBEPCUTET
imeni Bonogumupa Bunnnuenka

MOKJIUBOCTI PO3BUTKY HABUYOK KPUTHYHOI'O MUCJIEHHSA YYHIB
HA YPOKAX MATEMATHUKHU

Hasuuku kpumuuno2o mucieHHs ma 6MiHHA eupiulygamu npodiemu 8xo0ams 00 NepeiKy
HeoOxionux Hasuuox XXI cmonimms ma maioms 6ymu copmosani y mMono0020 NOKOJIHHA 8
pe3yivmami 3000ymms 3a2aivHoi cepeOHvboi ocsimu. Mamemamuka € OOHUM 13 WKIIbHUX
HABYANILHUX NpeOMemis, Ni0 Yac BUBYEHHS SIKO20 MONCIUBO DHOPMYSamu KpumuyHe MUCIeHHS.
Came Ha ypokax mamemamuxu Y4Hi po3s s3yloms Pi3HOMAHIMHI 3a0a4i, 30Kpema npodiemMHO20
Xapakmepy, 6USHAYAIOMb MONCIUBL CNOCOOU IX GUPIWEHHS, aHANI3VIOMb, [HMEPnpemyomsy,
OYiHI0I0OMb Ma 0OIPYHMOBYIOMb NPUYUHU NOSAGU MUX YU [HUUX pe3)Ibmamis.

Mema cmammi nonseac y ananizi ma ocmpayii MOANCIUBOCMEU PO3BUMKY HABUYOK
KPUMUYHO20 MUCTIEHHS VYHI6 HA YPOKAX Mamemamuxku 6 cmapuiii npo@invbHil wKoai i3
3acmocysanuam epapivnux kanvkyramopie GeoGebra uu Desmos.

B 0ocniosicenni euxopucmosysanucs meopemuyHi Memoou: aHauiz HasuyaibHUx npocpam
ma niOPpyYHUKI@ 3 MaAmeMamuKu, Y3a2albHeHHs 61ACH020 md Nnepedo8o2o neoda2o2iuHo20
00C8I0Y; eMnipudHi Memoou: neoazo2iui CnOCMepedtCeHHs Ha YPOKAX MAamemMamuxu, Memoou
HAYKOBO20 NIZHAHHA: CUCMeMamu3ayisi ma y3a2anivHeHHs ONsl (QOPMYNIOBAHHS MemOoOUdHUX
peKomeHoayill ma UCHOBKIE.

Aemopom 6ynu posenanymi meopemuyHi 0CHO8U (HOPMYBAHHS KPUMUYHO20 MUCIEHHS HA
ypokax mamemamuxu. YV cmammi HageOeHi KOHKpemHi Npukiaou, wo Irocmpyoms
MOACIUBOCMI CMBOPEHHS. NPOOIEMHUX CUMYAYill HA YPOKAX MAmMeMamuku nio yac nodoyooeu
epagixie  cmenenegux ma  MPULOHOMEMPUYHUX — (DYHKYIL 3a O00NOMO2010  2epaghiunux
Kanvkyasmopis. Ilowyk nomunku, wjo OONYCKAEMbCA NPOSPAMOIO, CHMUMYIIOE  PO3GUMOK
KPUMUYHO20 MUCTIeHHs 3000y8a4ie oceimu, addice YuHi 36UKIu 0osipamu komn tomepy. Came
2NUOOKUL KPUMUYHULL aHATI3 YMO8 MA MOMNCTUBUX pe3YIbmamié npu po36 s3y8aHHi 3a0a4 3
sukopucmannam IKT € npocmo HeoOXiOHuMm, iHaKwie NOMUNOK mMA  HEeNpPASUIbHUX
MamemMamuyHux ysaeleHb 8 Y4YHie@ He YVHukHymu. Takuil nioxio Mmoodce cmamu 3HAYHOIO
MOMUBAYIEI0 O BUBUEHHA MAMEMATUKU, 3SMIHUMU NEPEKOHAHHS YUHIB ) 6CEMO2YMHOCMI HOBUX
MexHoN02Il, NiOHeCcmu HA HOBULl PIBEHb YIHHICMb 3HAHbL MA PO3YMY 6 YILIOMY, CHpUsimu
PO3BUMKY HABUHOK KPUMUYHO20 MUCTEeHHA. B nooanvuiomy nianyemocs npooosxicysamu
neoazociunull eKCnepumenm ma 30IUCHUmMu pooomy wooo SUMIPIOBAHHSL PIBHS CHOPMOBAHOCMI
KPUMUYHO20 MUCTIeHH: Y 3000y8a1i6 0C8Imu.

Knwuosi cnosa: xpumuune MucieHHs, HAGYAHHA MAMEMAMUKU, NPOOIEMHA CUMYAYis,
epaghiunuil kanvkynsmop, GeoGebra, Desmos, ananiz nomunox.

ITocraHoBKka npo6JieMHu. Y BiANOBIAHOCTI 3 METOIO HABYAIBHOI MPOrPaMH 3 MaTEMATHKH IS
10-11 xmaciB npodimeHOTO piBHS [14], BIPOIOBK HaBUaHHS Yy 3/100yBaviB OCBITH Ma€ BiIOyBaTHCS
IHTENEKTYaJ IbHUM PO3BUTOK OCOOMCTOCTI, 30KpeMa PO3BUTOK JIOTIYHOIO MHUCICHHS Ta IHTYIlii,
MIPOCTOPOBOI ySIBH, TIaM SITi, yBark, aJIrOPUTMIYHOI, 1H(HOpMAITiiHOT Ta TpadiuHoi KyabTypH. Y TOH
K€ Jac He MEHII BOXJIMBUMH JIIsI CYy4acHOI MOJIO/Ii € HaBUYKM KPUTUYHOTO MHCIEHHS [3], mpo 110
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Takoxx 3a3HaueHo B Konuenmii HoBoi ykpaincbkoi mkonu [12], ne KpuTUdHEe MUCIEHHS BITHECEHO
JI0 OJTHOTO 13 HACKpi3HUX BMiHb. Hackpi3Hi BMiHHS (POPMYIOTHCS Ha yCIX IHTETPOBAaHHMX Kypcax abo
npeametax [10], i MaTemartuka, ik MPeIMET, 3BiICHO, HE € BUHSITKOM.

Y OCHOBOMOJIO)KHOMY JOCIIKEHHI MPO KpUTHYHE MUCIeHHs Ta ocBity E. ['meiizep [2]
BU3HAYa€ KPUTHYHE MHUCICHHS TaK: «3IaTHICTh KPUTUYHO MHCIHUTHU Mepeadayae: CXUiIbHICTh 10
BJIyMJIMBOTO PO3IJISAY MPOOJIeM 1 MpeMETIB, SKi BXOAATH Y Jiana3oH JAOCBIAY JIFOJAWHH; 3HAHHS
METOMIB JIOT1YHOTO JOCIHIKEHHS Ta MIpKyBaHHS; HAsSBHICTh NEBHHX HAaBUYOK 3aCTOCYBaHHS
BKa3aHUX MeToAlB. KpuTHuHe MuCIIEHHS BUMarae 31HCHEHHS HAINOJENNIMBUX 3yCHJIb, 1100
nepeBipuTu Oynab-sAKy iH(pOpMaIlilo, BiAHAWIIOBIINA AOKa3W, SKi il MiATBEpKYIOTh. Lle Takox
BUMara€ BMIHHS PO3MI3HABaTH MPOOJIEMH, 3HAXOIUTH JI€BI CHOCOOM IS BHPIIMICHHS IHX
npobiem, 30upaTu Ta aHaii3yBaTH HEOOXinHY iH(OPMAaLil0, OLIHIOBATH JOKa3U W apryMeHTH,
BU3HABATH HAsSBHICTh a00 BIJCYTHICTh JIOTIYHMX 3B’S3KIB MDK MPUIYIIEHHIMH, POOUTH
BUCHOBKH W y3aranbHeHHs». JI0[1 13 HaBUYKaMU KPUTUYHOTO MHCICHHS 3a3BUYail JOMHUTIMBI
Ta pernexcruBHi. BoHu M00ASTH 10OCHTIIKYBAaTH MPOOJIEeMU Ta 3100yBaTH 3HAHHS.

AHaNi3 aKTyaJbHHX [JOCJHiIKeHb. 3YyCWUIS, CHOPSAMOBAaHI Ha PO3BHUTOK HABHYOK
KPUTUYHOI'O MHUCJIEHHS B MaTeMaTulli, CTaJd TOJIOBHOIO TEMOK B HaBYAJIBHUX Iporpamax 3
MaTeMaTHKd B ycbomy cBiTi. Hemonmasui mocmimkenns K. Cemepmxi [6], C. SIko6a [4],
E. HikByenyma [1] moka3zaiu, 110 pO3BUTOK HaBUYOK KPUTUYHOI'O MUCJIECHHS MOXE MOKpAIIUTH
JIocATHEHHs B MaTeMaTHili. OKpiM TOro MaTeMaTHKa € OJHUM i3 HaBYIBHHUX TIPEIMETIB, i Yac
BUBYEHHS SKOI'O MOXJHMBO (hopMyBaTH HaBUYKU KPUTUYHOIO MUCHEHHs [3; 5], moB’s3aHi 3i
3HAHHSMH MaTE€MAaTUKH, MATEMAaTUYHUMHU MIpKYBaHHSIMH Ta MaTeMaTHYHUMHU AOoBeAeHHsMU. Lli
HaBUYKHU PO3BUBAIOTHCS, KOJIM YUHI CTHKAKOThCS 3 MaTeMaTUYHUMH IpoOjIeMaMu, BU3HAYAIOTh
MOJIMBI CHOCOOM pO3B’SI3aHHS  3ajadvi, aHATI3yIOTh, IHTEPIPETYIOTh, OI[IHIOIOTH Ta
OOIDYHTOBYIOTh HPUYMHM IOSIBM NEBHUX PE3Y/IbTaTiB, IO JO3BOJSE IM CTaTH BIEBHEHUMHU
KPUTHUYHUMU «MHUCITUTEIISIMI.

ITin cpopmMoBaHUM KPUTUUHUM MUCIIEHHSAM OCOOMCTOCTI po3yMieMo [9] 3AaTHICTH CBIJIOMO Ta
CaMOCTIHHO MIPKYBAaTH HaJl OTPUMAHOIO 1H(POPMAIII€0, IIYKAOYX apTyMEHTH, 10 MiATBEPAKYIOTh
abo CIIPOCTOBYIOTH i, B pe3yJbTaTi 40ro poOOUTH BiJMIOBITHI BUCHOBKH, 200 3/1MCHIOBATH OIIHKY.

Merta crarTi nossirae 'y aHamizi Ta UTIOCTpalii MOXIMBOCTEH PpO3BUTKY HABHUYOK
KPUTHYHOTO MMCIEHHS YYHIB Ha ypOKaXx MaTeMaTHUKH B CTapuiil mpodinpHIA KOl 13
3acTOCyBaHHSM rpadiuHux KanbKynsatopiB GeoGebra uu Desmos.

B nmocnikeHH1 BUKOPHCTOBYBAJIUCH TEOPETUYHI METOAM: aHai3 HaBYAIbHUX IMporpaM Ta
H1JIPYYHUKIB 3 MaTEMaTUKH; y3araJlbHEHHs BJIACHOTO Ta MEePEJOBOr0 MeAaroriyHoro A0CBiy; eMIli-
PHUUHI METO/IM: MeIarorivyHi CIOCTEPEKEHHS Ha YpOKaX MaTeMaTHKH; METOJM HAyKOBOTO Mi3HAHHS:
cHCTeMaTu3allisl Ta y3arajabHeHHs Ui (pOpMyITIOBaHHS METOMYHHUX PEKOMEHalliil Ta BUCHOBKIB.

Buxiax ocHoBHOro marepiajay. OJHUM 13 TOJOBHUX 3aBJaHb BUBYEHHS MaTeMaTWK{ Ha
npodUIbHOMY piBHI, SIK 3a3HAU€HO B HaBYaIbHIM mporpami 3 MmaremaTuku [14], € po3BUTOK
rpagiuHOi KyJbTYpH Y4HIB, 10 3yMOBJIEHAa MPAaKTUYHUMHU NoTpedaMu. ToMmy 0coOIMBY yBary BapTo
OpUaUTMTH (POPMYBAHHIO B YUYHIB yMiHb BCTaHOBJIIOBATH BJIACTUBOCTI (pyHKuIl 3a ii rpadikom,
OymyBatu ecki3u TpadikiB (QyHKIIH, 30kpemMa 1 3a JONOMOTOK T€OMETPHYHHUX IepeTBOpeHb. Ha
ypOKax MaTeMaTHKHU B CTAPILIN KO, 0COOIMBO B Kiacax i3 Mpo(iIbHIM BUBYCHHSIM MaT€MaTHKH,
VUHI SIKAX MarOTh 3aIlIKaBJICHICTh, BHYTPIIIHIO MOTHBAIIIO Ta 3HAYHWNA TMOTEHINAT O BUBYCHHS
npeIMeTy, BUNTENh MOXKE PO3TOPHYTH JAiSUIbHICTh O (POPMYBAHHIO KPUTUYHOTO MUCIIEHHS.

Hanpuxnan, mig uyac BuBueHHS TeM «CrtemneHeBa (QyHKuis» Ta «TpuroHomerpuyHi
¢ynkuii» (10 kmac) [14], yuyHsIM MOXHa NPONOHYBATH BIIPABM IMIJBHUILEHOI CKJIAJHOCTI Ha
noOynoBy rpadikiB ¢ynkmiid. Ilpu npomy 3a pexkoMeHAaliIMH, HaJaHUMHU HaBYaJIbHOIO
nporpamoto [14] BapTo 3BepTaTHCS 3a JONOMOIOI0 [0 MPOTPaMHUX 3ac00iB HaBYAIHHOTO
npusHauenHs, 30kpema GRAN 1, GRAN 2D, GRAN 3D, DG, AGrapher, GeoGebra. Anaimi3
HAYKOBO-METOAMYHOI JIiTepaTypu Ta JOCBIAYy KOJer (BUMUTENIB MaTEMAaTUKH) [TOKa3aB, 1110 Hapa3i
cepen mporpaMHUX 3aco0iB, SIKI KOPUCTYIOTHCS MOMYJISIPHICTIO, TIEPIIICTh 3aiiMaloTh rpadidHi
kanbkynsiTopu GeoGebra ra Desmos, Tomy B goCIiIKEHH] 3BEpPTATUMEMOCH CaMe JI0 HUX.

Cknamaroun CHCTEMY BIpaB, sIKi O CHPHUSUIM PO3BUTKY HEOOXITHUX HABUYOK, CIIIJT
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nigOupaty Taki 3aBIaHHs, ne O pe3ynbraTd moOynoBU rpadika «Bpy4YHY» Ta B TpadiuHOMY
KaJIbKYJIATOP1 BiAPIZHSIMCS MK co0or. lle cnoHykarume y4YHIB A0 TOIMIYKY ICTHHH 3a
JOTIOMOTOI0 KPUTHYHOTO aHalli3y. 3amporoHyeMO JEKUIbKa TaKUX 3aBJaHb, BiIIOpaHUX i3
JIIOYUX TAPYIHUKIB «Anredpuy» mis 10 kmacy.

. “en O
Ilpuxnao 1. «IloGynyiite rpadik GyHkmii y = (X2 —4x+ 3) [Mep3msik, c. 68]».
Posg’azanns: ]I poO3BUTKY HABMYOK KPUTHYHOTO MHCIIEHHS, BHKOPHCTAEMO OJIHMH 13
rpadgiuyaux KaapkynsaTopiB GeoGebra abo Desmos Ta cTBOprMO Ha ypoIli MpoOJeMHY CUTYaIIiIo,
. . . . e O
a/pKe 3rajlaHl mporpamHi 3acobu y sakocti rpadika QyHkmii Yy = (X2 —4x +3) MIPOTIOHYIOTh
CyLUIBHY JiHIIO Y =1.
Tomy BuHTEH MAE:
— TPOAEMOHCTPYBaTH Y4YHSM NOOYAOBaHWH mporpamoro rpagik (abo MOMpOCHUTH Y4YHIB
CaMOCTIMHO CKOPHCTATHCS POTPaMOI0 Ha CBOIX MOOUIBHUX TeneoHax);
— 3ayBaXXUTH, IO MPOrpaMa JIOIYCKAE MOMUIIKY;

— 3amnpoNOHYBaTH BUIIPABUTH ii, CIMPAIOYUCH HA B1JIOMI BJIACTUBOCTI CTEMEeHEeBOI (QYHKIIIT 13
IJIUM TIOKa3HUKOM.

. 0 .
[TpaBuibHa moOynoBa rpadika Yy = (X2 —4x+ 3) nependaydae po3yMiHHS yUYHSIMU TOTO, IO

Bupas 0° HeBu3HauyeHuil, a Oyab-fKe iHIIE YMCIO B HyIbOBil cremeHi mopiBHioe 1. OTxe
o0nacTio BU3HA4YeHHS 3agaHoi (QyHKHiII OyAe MHOXHMHA 3HAYEHb 3MIHHOI, IS  SKHUX
X? —4x+3#0, T06TO D(y): R/ {1; 3}. Toni rpadixom QyHKIii Oyae ropusoHTanIbHA MpsAMa

y =1 3 BUKOJIOTUMH Ha Hiil Toukam#, 110 MatoTh koopauHatu (1;1) Ta (3;1) (puc.1 6).

\ 3

O f(x) = (x2—4x—|—3)u

-2 -1 0 1 2 3 -

a) ‘ - :
)

Puc.1. I'padik dyskmii y = (X2 —4x +3)0 , orpuManuii B GeoGebra (a) Ta

BIJIKOPUTOBaHMN «Bpy4YHY» (0).

4 4
Ipuknao 2. «[lobynyiite rpadik pyHkii Y = (\/4 X —1) + (\4/1— X) +1 [Mepsnsxk, c. 77]».

Po36¢’sizanns: CxopuctaBmiich rpadiuauM kanmbkynstopom GeoGebra mis moOynoBu
rpadika 3a1aHoi QpyHKI1, Ha eKpaHi He T00AYUMO pe3yibTarTy.

Taka curyaliss CIOHYKa€ Yy4HIB [0 PO3AYyMIB, KPUTHYHOTO aHali3y Ta 31HCHEHHS
CaMOCTIMHOTO JOCHIJUKEHHS (YHKLIi, B pPe3yJbTaTi SKOTO BUSBIAETHCH, IO 00JaCTIO

4 4
BU3HAUCHHST (YHKIIT y:(“ X—l) +(\4/l—X) +1 € nume omma Touka. JliticHo, B Qopmyii
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¢irypyroTb KOpeHi MapHOi CTeleHi, MiJKOpEeHEeBl BUpa3d SKUX MalOTh OYTH HEB1JI'€MHUMHU:
X-1=0;

1-x>0 = X=1. Orxe, rpadikom 3ananoi ¢pyHkiii Oyae eauna Touka 3 koopauaaramu (1;1).
x>0

=T

O f=—1T+¥T-x+1
2

3 ) -1 0 1 2 2 -1 0 1 2 3

a) 6)

4 4
Puc.2. 3anur i pe3ynbrar no0ynoBu rpadika GyHkiii Y = (("/ X —1) + ((‘/1— X) +1 B GeoGebra (a)
Ta IoOyoBa rpadika «BpydHy» (0).

-3

Ipuxnao 3. «ITobymyiite rpadik pynkuii Y =| X 3 | [Mepsnsx , c.92]».

Po3¢’a3anns; 3H0By moyrHAEMO TOOYAOBY 13 BUKOPUCTAHHS TPaidHOTO KAIbKYJIATOPA,
KM BUBOJMTh Ha €KpaH CYIUIbHY MpsAMY JiHil0 (puc.3 a) — 6iCeKTpHCy MEepIIoro i TpeTboro
KOOPJMHAaTHUX KYTIB, L0 aHATITHUYHO 3adaeThcsi (opmynoro Y =X. lle npusBoauth 10

1\3

CYTIEpEUHOCTi, ajke Bupa3 | X ° |  He € TOTOXHO PiBHUM X TIpH Oy/Ib-IKOMY AifiCHOMY 3HAUEHH]

3MiHHOI. ToMmy cnig HpoBeCTH KPUTUYHMUN aHali3 OTPUMAHOTO pe3ylbTaTy 1 BHUIIPaBUTU
MOMUJIKH, JOMYIIEHl MporpaMHUM 3acoOoM. Taka HMisUIBHICT HEaOWSK 3alliKaBJIIOE€ YYHIB,
MOTHUBYE /10 BUBUEHHS MaTEMAaTUKHU 1 IPOTrpaMyBaHHS.

Otxe, Uil BUIIPaBJICHHA IOMWIKM HEOOX1JIHO BpaxyBaTH BJIACTUBOCTI CTENEHIB 3
1 -3

pallioHaTbHUM TIOKa3HUKOM. ®ymkmis Y =| X 3 Mae oOnacTh BU3HAaueHHs X>0 Ta

nepenucyerbes y Burisai Y = X. I'padixom miei ¢pynkuii (puc. 3 0) € mpominb: Yy =X, x>0 3
BHKOJIOTOIO TOuKOHO (0;0).
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3 J

-2

a) 0)

-3

1
Puc.3. Ipadix pynknii Y=| X ® | , orpumanuii B GeoGebra (a) Ta

BIJIKOPUTOBaHUH «BpYUHY» (0).

Ipuknao 4. «[lobynyiite rpadik pynkuii y = X-tgx-ctgx [11, c.201]».

Po36’sizanns: CrkopuctaBmuch rpadiuaumM kanbkynstopom GeoGebra un Desmos, 3HoBy
OTPUMAEMO HENPABWIbHY KapTUHKY — CYLUIBHY npsMy Y = X . [Ipy boMy NOIIYK MOMHIIKH JUIst
YYHIB MOX€ BHSBHTHCS HeouyeBHIHUM. CnpaBa B TOMy, IO IIiJi 4ac BUBYEHHS OCHOBHHUX
TPUTOHOMETPUYHMX CHIBBIAHOIIEHb, JIMIIE y MiIpy4HUKY [11] BHIUIEHO TPUTOHOMETPUUHY
dbopmyny y Takomy Burisiai: tga-ctga =1 (axmo cosa #0,Sina #0), 1m0 103BOJISIE TOBOPUTH
Ipo iCHyBaHHs 00J1acTi BU3HAYEHH 3aJaHoi (QyHKUii. Y mifpy4yHuKY [8] HABOAUTHCH Iij1a HU3KA
dopMys, 10O MICTATh TAHTE€HCH Ta KOTAHTEHCH, a BCEPEAMHI TEKCTy mnaparpady 3HaXxoIuMo
3amnmc, 1o Taki Gpopmyiu, 30kpema 1 tgor-Ctga =1, npaBuUIbHI TUIBKU 332 YMOBH, 110 tgor uu
ctgar icHytots. Y miapyunuky [13] dopmyna tgea-ctga =1 Buainena pamkotro. Ilix pamxoro
3po0sieHo 3amnuc: «lIs TOTOXHICTh € MPaBHIIBHOIO IS BCiX O, TipH akuX Sina#0 1 cosa =0,

To0TO MpU @ # 7K 1 a¢%+7rk,kez. 3a3HauuMoO, IO I JBa OOMEXEHHS i Of MOXHa

7K :
o0’enHaTH B OJHE: a;«t?,keZ [13, c. 157]». Omxe, mig dYac BHUBYEHHS OCHOBHHX

TPUTOHOMETPUYHUX CIIBBIJIHOIIEHb, II0 MICTATh TAHM€HCH Ta KOTAHTE€HCH, HEOOX1JHO
aKILIEHTYBaTH yBary y4HiB Ta HEOJHOPA30BO HarajyBaTH, 10 TaKi CIIBBIJHOLIECHHS MalOTh MiCIE
Ha CBOiil 00nacTi MOMYCTMMHUX 3HadeHb. TakuWi MiAXiJ CBIIYMTUME IPO CTPOTiCTh BHUKIATY
HaBYAJILHOTO MaTepiany, sSIKoro BUMarae npoguibHUI piBeHb BUBUYEHHS MATEMaTUKH.

BoueBunp ¢yHkiis Yy =X-tgx-ctgx Mae 00JacTI0O BH3HAYEHHS MHOXHHY TOYOK

X # ? ,meZ. Copomyemo Bupa3, BpaxoBytoun OJI3: X-tgX-Ctgx=X-1=X mpu
ddil : zm .
X # - me Z . bynyemo rpadix: y=x, x= — me Z — 6icextpuca I ta Il xoopanHaTHHX

. . am_ zm
KYT1B 3 BUKIIIOYCHHUMHU HA H1IM TOYKaAaMH T ' 7 y me Z .
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@ () —xtel)ctel)

b iy 1 2 mi2

2 a)

0)
Puc.4. I'padik ¢pynkiii y = x-tgx-ctgx, orpumanuii B GeoGebra (a) Ta yrounenuii «Bpy4ny» (0).

Ipuxnao 5. «[lobymyiite rpadik piBHsHHs SINX+SINY =2 [13, c. 150]».

Po36’si3anns: 1uis moOynoBu rpadika 3a1aHOTO PIBHSHHS TaKOXX MOXIIMBO CKOPHCTATUCS
rpadiuanM Kanbkynasitopom Desmos uun GeoGebra. Asie B pe3ynbraTi Ha eKpaHi He OTPUMAEMO
»KoaHOTO rpadika (puc.S a).

AHaTi3y0uM CHTYAIli{0, IPOBOANMO MIiPKYBaHHS TaKMM YHHOM: PiBHICTH SINX+SINY =2
MOXIHBa, Ko SINX=SiNy =1 omnovacHo. To6To rpadikom piBHsSHHSA SINX+SINY =2 0Oyne

MHO>KHMHA TOYOK 3 KOOpPJAUHATAMU (% + 27k; % + 27rnj ,1e kK,neZ (puc. 5.6).

@ sin(x) +sin(v) =2 ° w2 °
! -3m/2 -1 -mi2 0 mi2 m
T2
1 0 1 .
[ ] —3m/2 [ ]
-1 |
a) 6)

Puc.5. Tpadik pisasHHs SINX+SINY =2, orpumanuii B Desmos (a) ta
nmoOynoBaHUN «BpY4IHY» (0).

BucHOBKM Ta mnepcneKTHBH NOAAJbIIMX HAYKOBMX PO3BiIoK. 3100yBadi OCBITH 31
c(OpMOBaHUMH HABUYKAMHU KPUTUYHOTO MUCIIEHHS MOXYTb 3B)KyBaTH Pi3Hi ()aKTH Ta TOUKH 30pY,
BUSIBIIATH JIOTIUHI TOMMJIKM Ta BUpILIYBaTH NMpoOiemHi 3aBAaHHs [7]. Ponb yuuTens nonsrae B
TOMY, 11100 30CepEeIUTH yBary Ha XapaKTepUCTUKAX aKTUBHUX MAaTEMaTUUHUX CTPATErii, COpUSIOUH
PO3BUTKY KPUTHYHOTO MUCIICHHS YYHIB Ta METaIli3HaHHS BIPOJOBX YChOTO XKUTTS.
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Hageneni B cTaTTi NpUKIAAN IEMOHCTPYIOTh, IO TpadivyHi KaIbKYISITOPH Ta PI3HOMAaHITHI
MaTeMaTU4Hi IPOrpaMHi 3acO0M HE 3aBXIU BHJAIOTH MPABWIBHUHA Pe3ysbTaT, TOMY HE TiIBbKH
CHpOIIYIOTh Ta MOKPAIIYIOTh MNpPOIEC HAaBYaHHS MaTEeMAaTWKHU, a W HaBIAKW. YYHI 3BHKIHN
JIOBIPATH KOMIT'IOTE€pY, @ BHSBISETHCS, IO OTPUMAHI PE3ylbTaTH MOKYTh MICTHTH ITOMMUJIKH.
Came rnmuOOKMii KpUTHYHMIA aHATI3 YMOB Ta MOYJIMBHUX PE3YJIbTATiB MPH PO3B’sI3yBaHHI 3a/1a4 3
BukopuctanusaM IKT e mpocto HeoOXigHUM, iHAKIIE TTOMHIIOK Ta HETPaBWIBHUX MAaTEeMaTHYHUX
ySBIIEHb Yy 3100yBadiB OCBITH HE YHUKHYTU. Jlume cuMO0i03 IJIOICBKOTO poO3yMy Ta
KOMIT FOTEPHHUX TEXHOJIOTIH JAa€ HaAWOUTbIUK edeKT 1 11e MaloTh PO3yMITH y4Hi. MOXXIIMBO Taki
OPUKIAAA CTaHYTh 3HAYHOIO MOTHBALIEIO JUI BUBYCHHS MATEMAaTHUKH, 3MIHSATH IMEPEKOHAHHS
VYHIB y BCEMOTYTHOCTI HOBHMX TEXHOJIOTiM, MIJHECYTh HAa HOBHH PIBEHb I[IHHICTh 3HAHb Ta
pO3yMy B IUJIOMY, CIPUSATHUMYTh PO3BUTKY HAaBHYOK KPUTHYHOI'O MHUCIEHHS. B momanmeiomy
IUIAHYETHCSI TPOJOBXKYBAaTH IEJAaroriyHUi eKCHepUMEHT Ta 3AIHCHUTH poOOTy IIOJ0
BUMIpPIOBaHHS PiBHS C()OPMOBAHOCTI KPUTUYHOTO MUCIICHHS Y 37100yBaviB OCBIiTH.
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Botuzova Yu. Possibilities of developing students’ critical thinking skills in
mathematics lessons.

Summary. Critical thinking skills and the ability to solve problems are among the
necessary skills of the 21st century. Such skills should be formed in the younger generation as a
result of general secondary education. Mathematics is one of the school subjects, during the
study of which it is possible to form critical thinking. On the mathematical lessons students solve
various problems, in particular of a problematic nature, determine possible ways to solve them,
analyze, interpret, evaluate and substantiate the reasons for the appearance of certain results.

The purpose of the article is to analyze and illustrate the possibilities of developing
students' critical thinking skills in mathematics lessons with the using graphic calculators as
GeoGebra or Desmos.

Theoretical methods were used in the research: analysis of educational programs and
textbooks in mathematics; generalization of own and advanced pedagogical experience;
empirical methods: pedagogical observations in mathematics lessons; methods of scientific
knowledge: systematization and generalization for the formulation of methodical
recommendations and conclusions.

The author considered the theoretical foundations of the formation of critical thinking in
mathematics lessons The article provides specific examples that illustrate the possibilities of
creating problem situations in mathematics lessons when constructing graphs of power and
trigonometric functions with graphing calculators. Searching for errors made by the program
stimulates the development of students’ critical thinking , because students are used to trusting
the computer. It is a deep critical analysis of conditions and possible results when solving
problems using ICT that is simply necessary, otherwise mistakes and incorrect mathematical
ideas among students cannot be avoided. Such an approach can become a significant motivation
for studying mathematics, change students' beliefs in the omnipotence of new technologies, raise
to a new level the value of knowledge and intelligence in general, and promote the development
of critical thinking skills. In the future, it is planned to continue the pedagogical experiment and
carry out work on measuring the level of formation students’ critical thinking.

Key words: critical thinking, teaching mathematics, problem situation, graphing
calculator, GeoGebra, Desmos, error analysis.
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JNJAKTUYHA CUCTEMA ITPOBJIEMHOI'O HABUAHHSA
HKIVJIBHOT'O KYPCY ®I3UKH

Tonsmms «cucmemay nepeddaAYae HAABHICMb MHONCUHU eNeMeHmMi8 3 BGIOHOUIeHHAMU |
36 ’SA3KAMU MIJIC HUMU, WO VIMBOPIOIOMb NeGHY YINICHICMb. Y cmammi po32nsioaemvbcsi npooiemme
HABUAHHSL 3 NO2NADY YLNICHO20 YMBOPEHHS K OUOAKMUYHA CUCIeMA, SIK MUN HA8YAHHS, AKULL CNPUsIE
PO36UMKY MEOpUUX 30IOHOCTel YYHI8, d He Memoo HA8YANbHOI JistibHocmi. CucmemHe YmMEOpeHHs
npueooums 00 GIACMUBOCTI, SIKOIO He B80100itomb okpemi eremenmu. Hasedeno meepooicenns
HAyKo8Yi6, w000 KOMHOHEHmMI8 OUOAKMUYHOI cucmemu, sKi He € 00Ho3HauHumu. Hanpuxnao,
M. Maxmymos npobremne HasYaHHs 68axicae OUOAKMUYUHOK CUCMEMON, MAK K 80HA NPONOHYE
HOBY CMPYKMYPY 83aemo0ii yuumens i yuHie. Bin noe's3ye 6uHukHenHs OuoaxmuuHoi cucmemu
npobIeMHO20 HasuyauHs 3 OocuiodceHHsmu JI. 3ankoea (opeamizayis 3micmy i O6y008u npoyecy
Hasyanns), M. Jlanunosa (nobyoosa mnpoyecy uaeuanus), M. Ckamxina, I Jlepnepa (3micm i
Memoou Hasuanus), H. Menuunccokoi (nobyoosa cucmemu nputiomis nizHasaibHoi OSLIbHOCMI),
B. Jlasuoosa (opeamizayis smicmy). Ane mu 0ompumyemMocs nocnsaody, wo OUOAKMUYHA cucmema
NPOONIEeMHO20 HABYAHHA WIKLILHO20 KYpCY Qi3uku € noby0oeana Ha NeeHOMY pPO3YMIHHI J02IiKO-
NCUXONOCTUHUX 3AKOHOMIPHOCHEN PO3BUMKY MUCTIEHHSL | M8OPUUX 30i0HOCmeEl TH0OUHU.

Hasuanmus 3acnosane Ha Y4iHHI WIAXOM PO38 A3aHHS NPoOiem i 80100i€ PO3BUBATILHOI NO
BIOHOWEHHIO 00 MEopuux 30ibHOCmell N00uHU QyHkyicto. Lleti mun HABYAHHA € CUCEMOIO
GopmysanHs meopyux 30iOHOCMell YUHI8, a He NPOCMO CYMOIO YU HeA8HUM HAOOPOM OKpEeMUX
NPULlOMI8 aKmugizayii ni3HaA8anbHOI OisIbHOCMI VUHI8, MUCIEHHA. 300pajdceHo a8mopcbKy
MoOenb  OUOAKMUYHOI cucmemu, 30Kpemd, OUOAKMUYHA CcUcmema — ye CYKYNHICMb
830€MO036 A3AHUX eNeMeHmI8, AKUMU € YN HAGUAHHA, 3MICM HABUAHHA, Memoou, 3acobu i
OpeaHizayitini opmu HABUAHHA, CUCEMA OYIHIOBAHHS HABUANbHUX O0CACHeHb VyHie. Jlano
Xapaxkmepucmuky ckaiaooeux dacmum-enemenmie cucmemu. Cucmemoymeoprooyum YUHHUKOM
OUOAKMU4HOi cucmemu € 06a eleMmenmu: Yini HaguawHs 1 3micm Haeyauus. Ilokazano
DO38UBANIbHULL eheKm NPOOIeMHO20 HABYAHHS, 1020 nepegazu i HeOONiKU NPU GUS4UeHHI i3uKu.
He 6ci memu wixinbHo2o Kypcy @izuxu 00yineHo susdamu npodIeMHUM MemOoOOM.

Knrouoei cnosa: oudaxmuuma cucmema, npobiemue HABUAHHA, eeMEeHmU Ccucmemu,
Xapaxkmepucmuka elemMenmis cucmemu, cucCmemMHull nioxio, Kypc izuxu, po3eumox MUCIeHHs,
npooOIeMHULL MEMOO.

ITocTanoBa mnpoOsemu. Bucokuii po3BuBaibHHIl edekT Mae mnpobIeMHE HaBYaHHS.
EdexTuBHICTE NMpOOJIEMHOr0 HaBYaHHS HI B KOTO 3 HAYKOBIIIB Ta BYHUTEIIB HE BHUKIIUKAE
CYMHIBY, OJIHAaK HOro He J1y’K€ YaCTO BUKOPUCTOBYIOTh Y MIKIIbHIN mpakTuii. OHIE0 3 TPUYUH
IIbOTO € CKJIaJHa TEXHOJIOTis Horo peanizauii. [IpobremMHe HaBYaHHS BUMAarae 3HauyHO OULTBIIOT
3aTpaTH Ha4yallbHOTO 4Yacy, H€ BCl TE€MU IIKUIBHOTO Kypcy I3MKH JOIUIBHO BHUBYATH
npobiaeMHUM MeTooM. He € eeKTUBHUM HOro BUKOPHCTAHHS NMPH BUBUEHHI (DAKTOIOTIYHOTO
MaTtepiaiy, 6iorpadii BuUeHUX, TPOCTUX POPMYII.

AHani3 akTyaJdbHHX AOCTiIKeHb. Peamizaiito Mozeni npoOieMHOrO HaBYaHHA MH
BOagaemo y cucteMHomy miaxomui [5; 7; 8]. HeoOXiaHICTh CHCTEMHOTO MiAXOy B Mi3HAHHI Oyia
o0OyMOBJIEHA THM, L0 TPAJUIIHHI METOAM JOCHIIKEHHS NpU BUBYECHHI CKJIaJHUX 00 €KTIB
BUSIBWIIMCS Majio e(peKTHBHMMH. TOMy BHHHKIA TOTpeda TPEACTABUTH CKIATHUH 00’€KT SIK
CHCTEMY, SIK LIJICHE YTBOPEHHS, IO Ja€ TOCTIKYBAaTH HE TIABKM caMm 0O0’eKT, aje i ioro
3B’s13kM Ta BigHOmIeHHS. CyTHICTh CHCTEMHOTO IMAXOAY IMOJIATaE y CIpodax MOAAIBIIOTO
CHPOIIEHHS cIIOcO0iB 1 3B’S3KIB MiXK 00’ €KTaMH pi3HOI IPUPOIH.
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['0JIOBHMM TMOHSTTSM CHUCTEMHOTO MiJXOAY € MOHSATTSA «cucTteMmu». [IOHATTS «cucremay
nependavae HasBHICTh MHOKMHHM €JIEMEHTIB 3 BIJHOIICHHSAMH 1 3B’S3KaMH MIX HHUMH, IO
YTBOPIOIOTHh TEBHY LLUTICHICTh. AHalli30BaHE MOHATTS XapaKTEPH3YIOTh TaKi MOJOXKEHHS, IO
CTOCYIOTBCSI 3arajibHOi TeOpii CHUCTEM. cucmema € YiNiCHON CYKYRHICMIO 63AEMO38 A3aHUX |
83AEMO3YMOBIIEHUX eleMEeHMI8;, XapaKkmepHa 61acmugicms cucmemu — ii iepapxiuna 0yoosa,
nog's3ana 3 NOMeHYitiHo NOOINLHICMIO HA MHONCUHU, 00'€OHAHHS MOWO, ULIKOM BU3HAYEHE
Micye cucmemu NeGHUX eleMeHMI8 WOo00 [HUUX NOOIOHUX CUCMEMHUX VZPYHYBAHb ) MexHcax
3a2a71bHO20 MACUBY eeMEHMIE NeBHO20 MUNY Ma IHUI.

CucreMHUH MIXiA A0 JOCHIIKCHHS 00’ €KTIB Ma€ Psij MEPeBar: YiliCHe BUBUEHHS S6ULY
cucmemu 6ede 00 3a2aNbHOI 81ACMUBOCMI, AKOK He 60]100i10Mb OKpeMi eleMenmu; 3aKOHU,
NOHAMMSA, 0ei, AKI Jlexcamsv 8 OCHO8I 63AEMO38 A3KI8 eNeMEeHMI8 cucmemu, NOACHIIOMb il
BNOPSAOKOBAHICMb, OP2AHIZAYII0 | CIMPYKMYPY, 83AEMO38 30K eleMeHmi6 i XapakmepHui OJisi HUX
CMPYKMYPHI 3A1€HCHOCII BUABTIIOMb PO3BUMOK | «N08edIHKY» cucmemu [3, C. 5].

Mera crarrti. Po3rnsnytu npoOrnemHe HaB4aHHA (I3UKH 3 TOYKH 30py AMIAKTUYHOL
CHCTEMH, BU3HAYUTHU 1 JTaTH XaPaKTEPUCTHUKY ii €IeMEHTIB, Ha MOJEJI MOKa3aTH 3B SI3KH MiXK
€JIEMEHTaMU CHCTEMHU.

BukJiag ocHOBHOT0 Matepiay. TepMiH «MIaKTHYHA CHCTEMay YBIiB y BkuBaHHS JI. 3aHKOB
y SIKOCT1 3ac00y MPEICTABICHHS MUIAKTUYHUX MPUHIHIIB, Pi3HE MOEJHAHHS SIKUX MOPOKYE Pi3HI
THUIW HaBYaHHA [2, ¢. 8-11]. lumakTuuHy cucreMy MOKHA BBKAaTH 3arajbHUM CIIOCOOOM peajtizartii
3aKOHOMIPHOCTEH 1 MPUHLUMIB HaB4aHHsS. JIMJaKTUYHA CHCTEMa HAJEKUTh 10 MENaroridyHux
cucteM. OCKUTBKH TeJaroriyHa CUCTeMa — 1€ OpPraHi30BaHWK 00 €KT, IO 3MIHCHIOE YIPABITiHHS
MpOLIECOM Tepesiavi i 3aCBOEHHS TOTO COIaJIbHOTO JIOCBiAY, SIKMM Ha JaHWN Yac HArpoOMauiio
JFOJICTBO, MO OUOAKMUYHA CUCEMA — Ye OP2aHi308aHull 00 €KM 3a OONOMO20I0 K020 GUUMENb
3abe3neuye ynpasiinHa NPoyecom nepeoaui i 3aC60EHHS YUHAMU CUCIEMU 3HAHb NPO CYCNLTbCMEO,
npupoody, MOOUHY i HA Yill OCHOBI PO36UMOK ) KOXMCHO20 3 HUX NIZHABANLHUX CUL, (DOPMYBAHHS
HAYK0B020 C8IMO2IA0Y, KYIbNYPU NOBEOIHKU, NOZUMUSHUX TT0OChKUX sikocmell [5, €. 17 ].

Haif0inpimr XapakTepHOIO O3HAKOW i€l cucTeMH € 11 (QyHKLIA, 30KkpeMa, (QyHKIisA
YIIPaBIIiHHS NEIaroTiYHIM MIPOIECOM. Y YaCHUKaMH IOTO TPOIIECY € YUUTENb i yuHi. Ik BUIHO
3 BU3HAYEHHS IUAAKTHYHOI CUCTEMHU YYHI 1 YUUTENb HE BXOISATH N0 il CKIaAy SK €JIEMEHTH.
[Tpore BigOMO, IO KO’KHA CHUCTEMa KMBE B JIEIKOMY CEPEIOBHILI, B OTOUYEHHI 1HIIUX CHUCTEM, 3
SKUMH BOHA TOB'SI3aHAa MEBHUMH 3B’SI3KaMH. Y JEIKUX CHCTEMaX BOHHM HACTIIBKU MIIHI, IO 1X
pYHHYBaHHSI 3HHIIYE 1 caMy CHUCTeMy. SIKIIO yduTenb 1 Y4HI HE BXOJIATH JO CHUCTEMH 5K il
€JIEMEHTH, TO BOHH, SIK 1€ BUIIJIMBAE 3 O3HAUEHHS JUIAKTUYHOI CUCTEMH, 00OB’A3KOBO BXOJSATh
J0 CKJIaAy ii cepeoBHINa, TOOTO Il JUAAKTHUYHOI CHUCTEMHU HAasIBHICTh YUMTENS M Y4HIB, SIK
CKJIaJIOBUX CEPEJIOBHILA TUAAKTUYHOT CHCTEMH, € 000B’ I3KOBOIO.

[Tin TepMiHOM «y4€Hb» PO3YMIIOTHCS HOrO0 HaBYaJbHI XapaKTEPUCTHKH, 3A10HOCTI,
3a/1aTKH, 1HTEpeCH, HaBYANbHUN JOCBiZ, OCOOTMBOCTI MUCICHHS, MaM'ATi, ysIBU, TOOTO y4eHb
B3a€EMOJIiE€ 3 yciMa eJeMEHTaMH IUAaKTUYHOI CHCTEeMH. XapaKTEPUCTHKAMH KOMIIOHEHTY
CepelloBUINA JUAAKTUYHOI CHCTEMH «y4UTelb» € HOro MeJaroriyHuii JOCBiJA, 3HAHHSA
HaBYAJIBHOTO MaTepiay, 3HaHHS 3aKOHOMIPHOCTEW HABYaHHS, BUXOBAHHS 1 PO3BHUTKY, 3HAaHHS
BCIX HaBYAJIbHHUX 1 NCUXOJOTIYHUX XapaKTEPUCTHK Y4HS, TOOTO yce Te, JO3BOJISIE B3aEMOJIISATH
K 3 KOKHUM €JIEMEHTOM TUIAKTUYHOI CHUCTEMH, TaK 1 3 YCI€I0 CHUCTeMOr. Marouu CHIIBbHI
3B’A3KHM 3 yCiMa €JIeMEHTaMHM, a TO ¥ 3 yCi€l0 IUIAKTUYHOIO CHCTEMOIO, CEPEOBHUIIE iCTOTHO
BIUTMBAE HA CHUCTEMY B IIJIOMY. V 3aeanvHomy 6unaoxy OudakmuuHy cucmemy CKIadae mou
OUOAKMUYHUL NPOCMID, Yepe3 AKULL yYumens i Y4Hi 83AEMO0i0Mb MidC c00010.

Hii BunTens mpu mpoOIieMHOMY HaBYaHHI MOJSITAIOTh Y HACTYITHOMY:

1. CraButu nepen y4yHs MM HaBYAJIbHI 3aBJaHHS B 3p0O3yMiii 1 1ikaBil ¢opmi.

2. BukonyBatn (QyHKIii KOOpAWHATOpa TIONIYKOBHX [ IIKOJSPIB 1 TMapTHepa,
JIOTIOMAaraTy OKpEeMHUM YUHSM 1 rpynam, 1u(epeHLio0uH 3MIiCT JOMOMOTH.

3. YMiTu 3ITKHYTH Y4HIB 13 MPOOJIEMOIO, CTUMYITFOBATH TBOPYE MHCIICHHS 32 JIOTIOMOTOIO
3aIlUTaHb.
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4. KOpeKkTHO BWIIPABIISATH TOMHJIKH, SKUX HPUIYCKAIOTHCS Y4YHI B TPOIECI MOUIYKY
TinoTe3, iX MATBEPHKEHHS.

5. CnpsiMOBYBaTH JisUTbHICTH YUHIB HA CAMOCTIHHE ONaHyBaHHS PI3HUX JpKepen iHopmartii.

6. [IporonyBaT CBOIO JONOMOTY JIMIIE B THX BHIIaJKaX, KOJIU Yy4YHI HE MOXKYThb
CaMOCTIMHO NPUHHATH HEOOXiTHE PillICHHS.

Jii y4HIB OpIEHTYIOTHCS HA TaKy MOCIIIOBHICTb:

1. 3itkHeHHs 3 MpoOIEMOI0, BUHUKHEHHS MTPOOJIEMHOT CUTYAITii.

2. 30ip Ta a”ami3 gaHUX. AHaII3 JKUTTEBOTO JIOCBILY 13 MPOOJIeMH, MOMIYK JAHUX IPO
00’€KTH Ta SBHIIA, IKUX HE BUCTAYAE /IS PO3B’SI3aHHS [IPOOJIEMH.

3. Bu3HaueHHS TNPUYMHHO-HACIIAKOBUX 3B S3KiB, (OpMyBaHHS TimoTe3w. Y  pasi
HECTIPOMO>KHOCTI YUHIB CAaMOCTIHO BUCYHYTH TilOTE3Y, BOHa MOXe OyTH 3alIpOIIOHOBAHA BUMTEIIEM.

4. 36ip indopmarii, TpOBENCHHS OCIIKEHHS, BUBUCHHS TaOuIh, rpadikiB, YATAHHS
PEKOMEHIOBAHOI JIiTepaTypH, pe3yabTaTOM 4YOTO € MepeBipKa MPHITYIIeHb 1 Mo0y10oBa YUHIMU
MOSICHEHb CUTYallii, IKa IpU3Bea 10 MpoodIeMu.

5. ®opMynoBaHHS BHCHOBKIB, aHaJi3 TMpPOLECY MTOCTIDKEHHS, 3'SCYBaHHS NPUYUHU
BUHUKHEHHS MTPOOJIEMHOT CUTYaIII].

Po3B’s3ytoun mpo0OJieMrd HaBYAHHS, MA TOPKAEMOCH 3MICTY 1 IIJIC HaBUaHHS, METOJIB,
3aco0iB, opraHizauiiHux (GopM HaBYaHHS, CUCTEMHU OILIIHIOBAHHS HaBUAIbHUX JOCATHEHb YUHIB.
Bonu B3aeMo03B’s3aHi, OFHE 3YMOBIIOE iHIIE, B3a€EMOMIIOTH MiX CO00I0, OT)KE, YTBOPIOIOTH
[UTICHY CYKYIHICTh, SIKA CKIAJAa€ThCs 3 BHUIIE HA3BaHMX eJeMeHTiB. Ll cykymHicTh 1 €
TUIaKTUYHOIO cucteMoro. OTxke, oudakmuuna cucmema — ye CYKYNHICMb 83AEMO38 A3AHUX
eleMenmis, AKUMU € Yili HABYAHHS, 3MICM HABYAHHSA, Memoou, 3acobu i opeanizayitni gopmu
HABYAHHSA, CUCMEMA OYIHIOBAHHS HABUAILHUX OOCACHEHb YYHIE.

Enement «Uimi naBuanHs» (1) poskpuBae cytb mpoOnemu «HoMy BUHUTH?». «3MICT
HaBuaHHI» (2), BiAmoBigae Ha 3anmuTanHg «l1{o BuBUaTH?», BiH 3yMOBIIIOETHCS 3MICTOM OCBITH.
Tpertiit — «Metoau HaB4aHHA» (3), pO3KPUBAE CYTh TOTO, SIK MOXKHA JOCSTTH MOCTAaBJICHUX I{iIeH
HaBYaHHs, TOOTO BiJMOBIIae Ha 3anuTaHHs « Sk BUUTU?». «3aco0u HaBUaHH» (4) — 4yeTBEpTUH
€JIEMEHT CUCTEMH, BiH PO3KPHUBAE OCOOJIMBOCTI MEJAroriyHOro IHCTPYMEHTApIIO 1 1a€ BIANOBIIb
Ha 3amuTaHHS «3a 0mOMOroro 4oro», «Yum Buutu?». I’satuii enement cucremu — «Dopmu
opraHizailii HaB4aHHs» (5), BIANOBIAa€ Ha 3amUTaHHS «Y sKid (Qopmi, 11, KOIU BUYUTH?Y.
Hloctuit enement — «CucteMa OIIHIOBaHHS HaBYAJbHUX JIOCATHEHb Y4YHIB» (6) moOKa3zye
JOCATHYTI KOMIIETEHTHOCTI Y4YHIB y HAaBUaHHI, BHMKOHYIOUM TMpU LbOMY OJHOYACHO
JIarHOCTUYHY, HaBYaJIbHY, BUXOBHY, PO3BUBAJIbHY Ta iHIII (DYHKIII1 OCBITHBOT iSJIBHOCTI.

3B’SI3KM MK €JIeMEHTaMU JUJIAKTUYHOI CHCTEMM HaOyBalOTh HOBUX SKOCTEH, KOJH I
crcTeMa BKJIIOUEHaA K KOMIIOHEHT Y CUCTeMY B3aeMoJil BunTens it yuns. Toai Mu MmaeMo cripaBy
13 TUHAMIYHOIO CHCTEMOIO BHIOTO TMOPSIKY, SIKa 32 CBOEIO CYTTIO € CHCTEMOIO HaBYaHHS, abo
[IeJAarorivHoOI0 CUCTEMOIO.

B icropuyHOMY acnekTi KOMIIOHEHTH IUAAKTHYHOI CHCTEMH HeoIHO3Ha4Hi. Hampuximarm,
M. MaxmyToB npoOjeMHe HaBYaHHS BBa)KA€ TUAAKTUYHOIO CUCTEMOIO, TaK SIK BOHA MPOIOHYE
HOBY CTPYKTYPY B3a€MOJIii yuuTens 1 y4HiB. BiH MOB'I3ye BUHHUKHEHHS JUJIAKTUYHOI CUCTEMHU
npoOJIEeMHOTO HaBYaHHS 3 AociimkeHHsMu JI. 3ankoBa (oprasizailis 3MicTy 1 OyZOBH mpoIiecy
HaByaHHs), M. JlanunoBa (noGynoBa mporecy HaBuyaHHs), M. Ckatkina, . Jlepnepa (3micT 1
Metoau HaB4yaHHA), H. MeHunHccbkoi (mo0yaoBa cucTeMu NMpUHOMiB Mi3HABAIBHOI AiSJIBHOCTI),
B. HaBunoBa (opranizamis 3micty) [5, c. 275]. I. Manadiik npobiieMHe HaBYaHHS HazHUBa€
0COOJIMBOIO TUAAKTUYHOIO cucTeMoro. Cucrema moOyJoBaHa Ha MEBHOMY PO3YMiHHI JIOTiKO-
MICUXOJIOTIYHHUX 3aKOHOMIPHOCTEW pO3BUTKY MHCIEHHS 1 TBOPYMX 3AI0HOCTEH JIIOAMHHU.
HaBuanHs1 3acHOBaHE Ha y4iHHI IIJISXOM PO3B’sS3aHHSA MPOOJEM 1 BOJOJIE PO3BUBAIBHOIO IO
BIJIHOIIEHHIO /IO TBOPYHMX 3MI0HOCTEH MOAWHU (QYHKIE. [[eti mun HA8UamHA € CUCMEMOIO
Gopmyeanns meopuux 30ibHOCmel Y4HI8, A He NPOCMO CYMOIO YU HESAEHUM HAOOPOM OKpeMUX
nputiomie akmueizayii nizHasaibHoi disibHoCmi yunie, mucients [5, c. 54].
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3mMmicT
HaB4YaHHA

Lini

HaB4aHHA

MeTtoam
HaB4YaHHA

3acobu
HABYaHHA

Cuctema
OL|iHIOBAHHSA

dopmu
HaB4aHHA

Puc. 1. Monenb TMIaKTUYHOI CUCTEMHU MTPOOJIEMHOTO HaBYaHHS (Di3UKH

PosrisiHeMo nmepmmi eJleMeHT JUAAKTHYHOI CHCTeMH NMpodaeMHOro HapyanHsi: «Llixi
HaBYaHHA». [k — 1 KIHIEBUH pe3yNbTar, HAa JOCATHCHHS SKOTO CIpPSIMOBaHI 3YCHIUISL
cy0’exta nisnbHOCTI. Llimi HaBYaHHS — 1€ pe3yNbTAT CHUIBHOI AiSUIBHOCTI BUUTENSA 1 y4HS,
BUPXCHUN y TOYHUX, OJHOSHAYHHUX KaTEropisx i MOHATTAX. Ha maHomy erari HaBYaHHS — 1€
HaOyTTs KJIIOYOBMX KOMIETEHTHOCTEH, nependaueHux HaBYaJIbHO MporpaMoro 3 ¢izuku. Linb
npoOJEeMHOTO HaBYaHHS 3aCBOECHHS PE3yJbTAaTiB HAYKOBOTO ITi3HAHHS, MPOIECY OTPHUMAaHHS
pe3ysbTaTiB, BOHA BKJIIOYAE (POPMYBAHHS IMi3HABATBHOI CaMOCTIMHOCTI y4Hs, 1 PO3BUTOK HOro
TBOpUMX 3A10HOCTEH. VYBara poOUTbCSI Ha PO3BUTOK MHCIEHHS, BpaxyBaHHS Horo
3aKOHOMIpHOCTeH. B ymMoBax 0cCOOMCTICHOrO HaBYaHHS MM BB@KA€EMO, L0 PO3BUTOK i€ 13
CepeIUHH 1 BIH 3aCHOBAaHMM Ha MPUPOIHUX 3/110HOCTAX. LIyl pO3BUBAIIBHOI TPYIIH OXOILIIOIOTh
PO3BHUTOK TOTO IMCHUXIYHOIO YTBOPEHHS, K€ XapaKTepHE JUIsl JaHOTO BIKOBOTO MEPiOAy, a TaKOXK
(dopMyBaHHS BMIHb IOPIBHIOBAaTH, aHalli3yBaTH, CUHTE3yBaTH, aOCTparyBaTH, BCTaHOBIIIOBATH
NPUYMHHO-HACIIIKOBI 3B’ SI3KHU, IEPEHOCUTH JIii 3 OJIHIET rayry3i 3HaHb B 1HIIY.

JIpyruii eJieMeHT IHAAKTHYHOI CHCTEMH NMPOOJIeMHOro HaB4YaHHsA «3MiCT HABYAHHS»
BIH 3yYMOBIIIOETHCSI 3MICTOM OCBITM Ha JaHOMY icTOopuuyHOMYy eTami. ChOrojHi 3MICT OCBITH
opieHTyeThcsl Ha JlepkaBHuN craHgapT 0a30BOi 1 MOBHOi 3arajibHOI CEpeIHBOI OCBITH, €,
30KpeMa, 3MICT (Pi3U4YHOT KOMIOHEHTH CTBOPIOE MEPEIyMOBH Ul 3a0€3MeUeHHs YCBIIOMIICHHS
YUHSMHU HayKOBUX (DaKTiB, 03HAWOMIIEHHS 3 ICTOPIEI0 PO3BUTKY (i3MUHOI HAYKU, POPMYBaHHS B
YYHIB 3HaHb TPO OCHOBHI (I3MYHI TOHATTS 1 3aKOHM 1 TPOLECH, IS PO3BUTKY
eKCIIEPUMEHTAJIbHUX YMIHb 1 JOCTIAHUIIBKUX HAaBUYOK, YMiHb 3aCTOCOBYBATH 3100yTi 3HAHHS
JUIs po3B’sI3yBaHHS (DI3MUHUX 33734 1 MOSICHEHHS (DI3MYHUX SIBUIL 1 MPOLECiB, (HOpMyBaHHS
HAyKOBOI'O CBITOIJISIAY 1 CTHJIFO MHUCIIEHHS YYHIB, YSIBJCHHS MpPO (i3UYHY KapTUHY CBITY, IUIS
PO3KPHTTS POJIi 3HAHB 3 (PI3UKHU B KHUTTI JFOJAUHH Ta CYCIIUIBHOMY PO3BHTKY [1, c. 2-5].

3MICT OCBITM TpU OCOOHCTICHO-PO3BHMBAJILHOMY HaBUYaHHI IIOBMHEH BpaxoBYBaTH
1HAMBITyaldbHI MOXJIMBOCTI IIKOJISIpa JAHOTO BIKY, CIPUSATH PO3BUTKY yuHs. Kpim Toro, 6epyTh
70 yBaru Taki (axkTopu: o0cAr 3MmicTy, HOro CKJIaJHICTh, TPYAHICTb, XapaKTep Mi3HaBAJIbHOI
IISIIBHOCTI, YaCc BUBYEHHS 1 1H.

3MIHUTH 3MICT HaBUaHHS ChOTOJIHI MOXYTh JABI TeHAeHIli. [lepma 3 HuUX mMoB'A3aHa 3
MOSIBOI0 HOBHMX JAaHUX B OOJIACTI PO3BUTKY MO3KY IOUTHUHM 1 ii Bummx ¢yHkmii. [dpyra — i3
(dhopMyBaHHSIM CUCTEMHU HETIEPEPBHOI OCBITH.

Tperiii enemenT «MeToaM HaBYAHHM» TIOKa3ye SIK MOXHA JOCATHYTH LI
MOCTaBJICHUX MPOOJIEMHUM HAaBYAHHIM 1 OJJHOYACHO 3aCBOIBIIM 3MICT HAaBYAJIBLHOIO MaTepialy
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nporpaMd. B OCHOBI MpOOJEMHOrO HaBYaHHS JIEKHTb METOJ NPOOJIEMHOTO BHBYEHHS
Marepiany. Tomy, mo06 poO3KpUTH CyTh NMPOOJEMHOI0 HaBYaHHS, HEOOXIAHO, B MEPIIY 4Yepry,
PO3KPUTH OCOOIUBOCTI METOAY MPOOJIEMHOI0 BUBUCHHS MaTepialy, TOOTO PO3TISIHYTH CHCTEMY
HIDKYOTO PIBHS i€papxii, «aIpoliec HaBYaHHS HA OCHOB1 BUPIIICHHS mpoOiemu». EnemenTamu
CUCTEMH €: @) cmeopenHs npobremnoi cumyayii, 0) gopmynrosanns npobaemu, 8) po3podxa
pobouux cinomes, 2) nepesipka pobouux cinomes;, 0) aHani3 nepesipku pooouux 2cinomes, €)
NOBEPHEHH 00 NPOOIEeMHOI cumyayii nio Kymom 30py OMpUMAaHux 6UCHOBKISE.

Posrnsnemo «3aco0u HABYAHHSD) — YeTBEPTHUH eJIeMeHT cucTeMHu. 3aco0M HaBYAHHA —
1€ PI3HOMaHITHI MaTepiaiy i 3HAPAIAS HABUYAIBHOTO MPOIECY, 3aBASKH SIKUM OUIbII YCHIIIHO 1
32 KOPOTIIMH Yac MOCSTaloThCs BU3HAYEHI L1JI HaBYaHHS 1 3aCBOIOETHCS 3MICT MpOrpaMu 3
¢izuku. Jlo 3aco0iB HaBYaHHS HANEXKATh: MIAPYYHUKH, HABYAIbHI TOCIOHWKH, IWJAKTUYHI
Matepianu, TexHiyHi 3acodu (T3H), obmagHanHs, cTaHKM, HaBYaJIbHI KaOiHEeTH, nabopatopii,
EOM Ta iHmi 3aco6u MacoBoi KOoMyHikamii. 3aco0aMyu HaBUaHHS MOXKYTh CIyTyBaTH peaibHi
00’ €KTH, BUPOOHUILITBO, CIIOPY/IH.

3yIMUHUMOCH OUTBII JETATBHO HA TUJIAKTUYHUX MaTepiajiaX Mmpy IpoOIeMHOMY HaBYaHHI. Psit
JOCHIHUKIB BBaXKae, M0 3alMTaHHI «4OMYy?» € HEOOXiHUM 1 TOJOBHUM Ui (OpMYBaHHS
npoOJieMu, TOMY CTBOPIOIOTHCS PI3HOMAaHITHI 3aBJAaHHS, SIKi MOYMHAIOTHCSA 3 TIUTAHHS «doMy?» [5;
9]. Lle mo3BoMsie Y4HSAM JIOTIYHO TMOB'A3aTH KidbKa (DI3UUHMX SIBUII YW TOHATH, MOOYAyBaTu
JIAHITIOKOK 3B’SI3KIB MIXK JTAHUMH SIBUIIIAMH 1 TIOHSATTSMHU, 3aTJTHOUTHCS B TEMY SIBHIIA, IO CIIPHSIE
PO3BUTKY MHCIICHHS, TBOPYOCTi, TMIMOIIOMY PO3YMIHHIO CYTI HAaBYAJbHOTO mpenmera. Alie Bech
MIKUTBHUHA Kypc (Di3MKH HE BapTO MPECTABIITH B 3AIMUTAHHAX «doMy?». Lle mokake iX mTydHICTb i
YCKIIQIHUTh BHBUEHHA mpenmery. Hampukian, 4omy OCHOBHA (opMmylia Ui po3paxyHKy poOoTu
CTPyMY B €JICKTpHYHOMY Kouti Ma€ BurisiL: A=IUt? Tomy, 0 BOHA BUIUTUBAE 3 TIOHSTTS HAIIPYTH —
U=A/q. 3Bincu A=Uq. Ockinbku I=g/t i q=It, To 4=1Ut. A6o, yomy 3akonoMm JIxoy:s-JleHna €
JIMIIC OJH BHPA3 i3 TPHOX, 32 SKAMH MOXXHA OOYHCIHMTH KUIBKICTh TEIUIOTH, IO BUAUISETHCS B
NPOBITHUKY MiJl Yac MPOXOKeHHS cTpymy? Tomy, 10 came Takuii BUpa3s Q=IRt OTPUMAIIN

eKCIIEPUMEHTAITLHO 1 HE3aJIeKHO OJIMH BijI 01HOTO JiBa (i3uku [Ixoyis i JIenn [9, ¢. 63-64].

Po3p’s13yBanHHs (pi3MUHMX 33734 y HAaBYAJIbHOMY MpoOLEeci € HaHOUIbII eEKTUBHOIO (OPMOIO
NOTNUONIEHHS, 3aKpIIUIEHHS TEOPETUYHOrO Marepialy 1 pO3BUTKY MHCJIEHHS IIKOJISPIB.
[TpobneMHiCTs y HaBYaHHI NpPU PO3B’A3yBaHHI (I3MYHMX 3agad IPOMOHYE CHCTEMaTHUYHE
BUKOPHCTaHHS B MIPOIIECI HaBUaHHS TBOPUYMX 3a7ad, 3aa4d-podiuem [4]. 3amayda € npodbaeMHo0 abo
TBOPYOIO SIKIIO B Hilf chopMyJIbOBaHA IIEBHA BUMOTa, SIKa BUKOHY€EThCS HA OCHOBI 3HaHHS (i3MUHUX
3aKOHIB, aj€ B HIM BiACYTHI IpsMI BKa3iBKM Ha Ti (I3U4HI SBUINA, 3aKOHU, SKUMH HEOOXiJTHO
KOPHUCTYBATHUCA IIPU PO3B’s3yBaHHI 3a1a4i [4]. 3agadi-npobiaeMu, 3BU4aitHO, BUKOPHCTOBYIOThCS Ha
KIHIIEBOMY €Talll BUBYEHHSI TEMH, KOJIM Y4HI 3aCBOLIM NEBHY CyMY 3HaHb 1 MICNS I[bOTO HACTYIA€
MOMEHT, KOJIM HEOOX1THO 100 3HAHHS CTaJM aKTUBHUMHU, HIUCHUMU. [IpobiemHi 3a60aHHs MAKOHC
MOJICHA BUKOPUCMOBYBAMU. HA NOYAMKY VPOKY, 3 MmO niOGUWEeHHs Yikagocmi 00 mamepiany
memu; HA CAMOMY YPOYi, SIK CB0EPIOHA (opMa GUEUEHH HOB020 Mamepiany, npu ONumyeaHHi,
3aKPINIeHHI HABYAILHO20 Mamepiany, HA KOHMPOIbHUX 3ANIKOBUX 3AHAMMAX, 5K OOMAWIHI
3a80aHHSA, NPU CAMOCMIUHIN POOOMI WIKOIAPIE, MeMAmUYHil amecmayii.

I’aTHM eleMeHTOM AUIAKTHYHOI cucTeMu € «®opMu oprasizaunii HaBuaHHs». Popma —
1€ 30BHIIIHIM BUSB Y3TO/DKEHOI IISUTBHOCTI YUUTENs Ta Y4HIB, KA 3/IHCHIOETHCS B MEBHOMY
nopsiaky 1 pexxumi. @opmu opraizailii HaBYaHHS KIaCHU(IKYIOThCS 3a PI3HUMH KpPUTEPISIMU: 32
KUTBKICTIO YYHIB — IHAMBIMyaJIbHI, TPYIIOBI; 32 MiCIIeM HaBYaHHS — MIKUTbHI, TIO3AIIKIIbHI, TOMAIITHS
caMOCTiiiHa poOoTa, 3aHATTS Ha MIJNPHUEMCTBI; 3a YacOM HAaBUaHHS — YpPOUHI, I03aypOuHi,
(akynbTaTUBHI, MPEAMETHI TYPTKH, BIKTOPUHH, KOHKYPCH, OJNIMIIAAM; 3@ JTUJAKTUYHOIO METOI —
JIeK11is, CEMIHap, YPOK, CIIapEHI 3aHSITTSI, CIIapeH1 CKOPOUEHI 3aHSTTS, «YPOKH 0e3 A3BIHKIBY.

Busuenus ¢gpizuxu nouunaemscs y 3a2a1bH00CEIMHIN WKOIL 3 CboMo20 Knacy. B yetl nepioo
epynosa ¢hopma pobomu 3 YuHAMU € eheKmUBHOI0, MOMY NPU NPODIEMHOMY HABYAHHI NOMPIOHO
nouunamu came 3 2pynosoi ¢popmu pobomu [6, €.168-169]. B. OxoHb HABOIUTH PE3yJIbTATH
BUKOHAHHS 3aBJIaHb YYHSIMH K 1HAWBIIYyaJbHO TaK 1 BCIM KJIacOM. Pe3ynbTaTu € Kpanmmu npu
KOJICKTUBHIH po0oTi Maibke Ha 5% [6, c. 149-150].
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HlocTuM ejleMEHTOM THAAKTHYHOI cucTteMu € «CucreMa ONIHIOBAHHSA HABYAJIbHUX
JOCSiTHeHb Y4HiB». Jlo icHYIOYOi JBaHAAIATH OalbHOI CHCTEMH OIIHIOBAHHS HaBYAILHHX
JOCSITHEHb YYHIB B HIKOJIAaX YKpaiHM MU MPOIMOHYEMO, 30KpeMa, MpU MpOOJIEMHOMY HaBYaHHI,
BPaxOBYBATH OI[IHIOBaHHsI PO3BUTKY MUTHHH. OIIHIOBAaHHS PO3BHUTKY — 1€ (JopMa MPOIeCyaTbHOTO
OLIIHIOBAaHHS, CBOEpIZHA CIIPOo0Oa JOKYMEHTYBaHHs Yciel iH(opMalli mpo peaabHU Mporpec yqHs.
Bomna oriHI0€ peanbHuii mporpec yA0CKOHAJICHHS 3I0HOCTEH, a He PIBEHb JIOCSTHEHD MOPIBHSIHO 3
IHIIMMHU y4HAMH. B OIliHIOBaHHI PO3BUTKY 37€OUIBIIOIO BHKOPUCTOBYETHCS JETABHUN CIHCOK
MEBHUX OYIKYBAaHMX 4YM Oa)KaHUX IOBEIIHKOBHX 3MiH, SIKI BBKAIOTHCS KPUTEPISIMH IIPOTPECY.
Haifyacrinie BHKOPHCTOBYIOTHCS TaK 3BaHI KOHTPOJBHI JIMCTH, SIKI 3 TIEBHOIO IOCHIIOBHICTIO
(bIKCYIOTh KOHKPETHI IOCSITHEHHSI UM 3/1I0HOCT1 Y PI3HUX TaTy3sX.

BucHOBKHM Ta NepPCHeKTHBH NOAAJbIIMX HAYKOBHX Ppo3Binok. byap-ska cucrema
BOJIOJII€E XapaKTEPHHUMH O3HaKaMH, SKI BiIOOpa)kaloTh MPUPOAY CHCTEeMH sK (opmu ii
oprasi3aiii y 1mine (Tak 3BaHi aTpuOyTUBHI 03HAKK). Hanpukiaa, HUMU € Taki CKJIaJJOBl YaCTUHHU:
KOMITOHCHTH YM EJIEMEHTH, CUCTEMOYTBOPIOIOUYHY YUHHHK, CTPYKTypa CHCTEMH, €MEP/KCHTHA
BJIACTHBICTH, HASBHICTH PEIIALIMHOTO BIUTMBY CUCTEMH SIK ITLTOTO, 11 QYHKIIIS Ta piBHI iepapxii. Y
po0OTI  PO3TISIHYTO JIMJIAKTHYHY  CUCTEMY, BH3HAUCHO il CKIagoOBI YAaCTMHHM 1 JaHO
XapaKTEPUCTHKY €JIEMEHTIB TUAAKTHYHOI CUCTEMHU MPOOIEeMHOTr0 HaBYaHHS (Di3MKH, HA MO
MOKa3aHO, [0 CUCTEMOYTBOPIOIOYMM YHHHHUKOM € J[Ba CJIEMCHTH: I[iJIi HaBYaHHSI 1 3MiCT
HaBYaHHs. [HII aTpUOYTHMBHI O3HAKHM JUJIAKTUYHOI CHCTEMHU MPOOJIEMHOTO HABYAHHS (i3UKH
noTpeOyYIOTh AETATBHOTO 1 INTMOOKOTO JIOCIIIKESHHS.
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Ostapchuk M. V. Didactic system of problem-based learning in a school physics course.

Summary. The concept of «systemy implies the presence of a set of elements with relations and
connections between them, forming a certain integrity. The article considers problem-based learning
from the point of view of holistic education as a didactic system, as a type of learning that promotes
the development of students' creative abilities, rather than a method of educational activity. Systemic
education leads to a property that individual elements do not possess. The article presents the
statements of scientists regarding the components of the didactic system, which are not
unambiguous. For example, M. Makhmutov considers problem-based learning to be a didactic
system, as it offers a new structure of interaction between teacher and students. He connects the
emergence of the didactic system of problem-based learning with the research of L. Zankov
(organisation of the content and structure of the learning process), M. Danilov (construction of the
learning process), M. Skatkin, I. Lerner (content and methods of teaching), N. Menchinsskaya
(construction of a system of cognitive activity techniques), V. Davidov (organisation of content).
However, we are of the opinion that the didactic system of problem-based learning in a school
physics course is based on a certain understanding of the logical and psychological laws of the
development of thinking and creative abilities of a person. It is based on learning by solving
problems and has a developmental function in relation to human creativity. This type of teaching is a
system of forming students' creative abilities, not just a sum or implicit set of individual techniques
for activating students' cognitive activity and thinking. The author's model of the didactic system is
presented, in particular, the didactic system is a set of interrelated elements, such as learning
objectives, learning content, methods, means and organisational forms of learning, and a system for
assessing students' learning achievements. The author describes the components-elements of the
system. The system-forming factor of the didactic system is two elements: learning objectives and
learning content. The developmental effect of problem-based learning, its advantages and
disadvantages in the study of physics are shown. Not all topics of the school physics course should be
studied using the problem-based method.

Key words: didactic system, problem-based learning, system elements, characteristics of
system elements, system approach, physics course, development of thinking, problem method.
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V3ATAJIBHEHHS ICTOPUYHOI TOTOXHOCTI JIIO®AHTA K 3ACIB
PO3BUTKY TBOPYOI'O MUCJIEHHA Y NTPOLUHECI ®OPMYBAHHA
MATEMATHUYHOI KOMIETEHTHOCTI

Y emammi oocniooicyemvca numanna po3sumxy 102iuHo20 i meopuo20 MUCienHs 0 3a0e3-

neYeHHs POPMYBAHHI MAMEMAMUYHOL KomMnemenmHuocmi 3000y6auie oceimu. Cmeepoxcyemvcs, ujo
8CeOIUHOMY PO36UMK)Y Ocobucmocmi, il iHMeneKmyaibHo20 NOMEHYIATy 1| pPO3BUMKY MUCTIEHHS
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cnpuse poboma HAO BIACHUMU OOCTIONCEHHAMU [ NOULYKAMU UIAXIE V3A2albHEeHHS 8i00MUX
MamemamudHux meepoiceHby.

3ocepedoicyemvess yeaca  Ha - y3aeanbHeHHI  GIOOMOI  ICMOPUYHOI  MOMONCHOCHI
odasHvocpeyvkoeo mamemamuxa Jliogpanma npo o0sa xeadpamu. Ilpononyemvcsi meopuo Odismu,
Kepyeamucs 3a2a1bHUMU  3AKOHOMIPHOCHAMU  MOMONCHOCMEN | Npo8ooumu  y3a2anibHeHHs.
Bucysamu ioei’ mosicnusocmi 6uKoHaHH MOMONCHOCI 011 OLILWUX CIMENeHi8 Yuce, nepesipsimu ix
NPABUILHICMb WA CNPOCMOBYS8AMU XUOHI 2inomesu. 3Haxooumu HO8I MONCIUBOCI V3A2albHEeHHS.
momoodchocmi - Jliopanma, 30inbwuswiy - Kitbkicms  0ooaukie-keaopamis. Ilepesipamu  HO8I
einomesu, niomeepodHCy8amu ix GLACHUMU O0BCOCHHAMU, d MAKOJNC GUAGIAMU BI00MI ICMOPUYHI
3a0aui, wo 00800Mb AOO CNPOCHOBYIOMb V3A2AbHEH] MOMOICHOCMI Ol CYMU MPbOX, YOMUPLOX |
oinvue keaopamis. IIpononyemucs sukopucmamu 071 NiOMEEPOIHCEHHA MOHCIUBOCMI V3A2AIbHEHHS
icmopuuni 3a0a4i Ha 0osedenHss momodichocmeti Kowi, Jlaeparnoica, Eiinepa.

Pobumuca sucnosok, wo poboma no 00CHIONHCEHHIO U Y3A2ANbHEHHIO MOMONCHOCHE,
BUBYEHHS NIOX00i6 00 008€0eHb, 3aNPONOHOBAHUX ABMOPAMU ICMOPUYHUX 3a0a4 NPO
MOMONCHOCMI CRPUAIMUME BUPOONEHHIO HABUYOK OOCTIONCEHHS U Y3a2aNbHEeHHI MAMeMamuyHux
meepodcend, i AK HACAIO0K PO3BUMKY MBOPUO020 1 102IUHO020 MUCIEHHSI.

Taxum yunom O6yOe nokpawysamucs hopmysanHs KoMnemenmnocmetl 3000ysaua oceimu,
SAK MAMeMamuyHoi 8 uacmuni ii 102i4HOI CK1A00601, Mak il IHHOBAYIUHOL, 015 KOI € 8AMNCIUBUMU
6MIHHSL ~ 2eHepysamu  HOGL 10ei, awnanizyeamu, 00800umu ix abo Ccnpocmosysamu.
Cmeep0ooicyemobcs, wo HABYAHHSA MAMEMAMUKY MAE WUPOKI MONCIUBOCMI O/ BNPOBAONCEHHS
KOMNEeMeHmHICHO20 NiOX00Y 8 0C8Iimi ma 6ceOiuH020 PO36UMK)Y 0COOUCMOCTI.

Knrwouoei cnosa: komnemewmuicnuii  nioxio,  @QopmysawHs — KoMnemeHmHocmell,
MamemMamuyHa KOMNEMeHMHICMb, PO36UMOK MEOPY020 MUCAEHHA, HABYAHHA MAmMemMamuKu,
BUBHAYHI IcmOopUuYHi 3a0ayi, momodcuicms /[liopanma, y3acanoHeHHsL.

INocranoBka mpo6Jemu. [leprioueproBuM 3aBJaHHSIM CYYacHOIO OCBITHBOTO TPOLECY €
peanizailisi KOMIIETEHTHICHOIO IMiAXoAy B HaBuaHHI. lle mepeabaudae (opMyBaHHS KIIIOUOBUX
KOMIIETEHTHOCTEH: MaTeMaTW4HOi, KOMIIETEHTHOCTI B Taily3l NPHUPOAHUYMX HAYyK, TEXHIKU 1
TEXHOJIOT1H, KOMIIETEHTHOCTI 1HHOBAIWHICTb. (OCHOBOIO HABYAJIBHOI MISUTBHOCTI € PO3BUTOK
KOMIIETEHTHOI OCOOHCTOCTI, L0 BMi€ TBOPYO MMCIUTH, 3aCTOCOBYBAaTH CBOi 3HAHHS y HOBHUX
cHTyalisx. BaxkrBruM 3aBIaHHSM HaBYaHHS MAaTEeMAaTHUKH € iHTENEKTYaJIbHUI PO3BUTOK 3/100yBaya
OCBITH, PO3BHUTOK JIOTTYHOTO MUCIICHHS, MI3HABAIBHOI CAMOCTIHHOCTI, OOTPYHTOBAHOCTI CY/I’KEHb.

YV dopmyBaHHI MaTEMaTHYHOI KOMIIETEHTHOCT] BaXKJIMBOIO € JIOTTYHA CKJIQJI0Ba, TOOTO PO3BUTOK
JIOTIYHOTO MHCJIEeHHS. KOoMITeTeHTHICTh 1HHOBAIHICTh Nepeadadae HabyTTs YMiHb T'€HepyBaTH HOBI
171€l, aHai3yBaTH Ta IUIAHYBaTHU iX BTUICHHS. PO3BUTOK TBOpYOro MHCIEHHS BiOYBaeTbCs IMpU
JIOCHI/PKEHHI HOBOTO, BUSIBIICHHSI HOBHX 3B’SI3KIB Ta BJIACTUBOCTEH Y BiZIOMHX (haKTax.

Hamu nocmimxeno ¢opmyBaHHS MaTeMaTHYHOI KOMIIETEHTHOCTI B TIPOIIEC] BUBYCHHS
icropuunux 3amau  [3,c¢.19], [5,¢.93], [7,c.80]; mnpumiieHo yBary JOCIHiPKEHHIO
MaTeMaTUYHUX MOJielel B ICTOPUYHUX 3a/1a4ax [4, c. 99]; Ta po3BUTKY 1HTENEKTyaJIbHUX YMIiHb
CTYJEHTIB y TpoIleci po3B’a3yBaHHs 3a1a4 [6, ¢. 107]. 3ocepenumMo yBary Ha poJii 3aCTOCYBaHHS
y3arajgbHEHb Yy 33Ja4ax JJIsl PO3BUTKY TBOPYOTO MUCIICHHS TIPY HABUYAHHI MATEeMAaTHKH.

AHaJi3 akTyaJbHHX J0CaiIKeHb. [I[poGieMu BIpoBa)kKeHHsI KOMIIETEHTHICHOTO MiX0/1y
B OCBITHIH JIsTBHOCTI  JOCHiIXKyiOTh AkyneHnko . A., bypma M. 1., Jlureunosa C.T.,
Osuapyk O. B., I[Tometyn O. I. Tapacenkosa H. A.

[TutanHs QopMyBaHHS MaTEMaTHYHOI KOMIIETEHTHOCTI BHCBITIIIOIOTH Y CBOIX Tparsx
Bosnocumenko JI. A., Kipman B.I'., Matsam O. ., Muxaiinenko JI. ®., PakoB C. A. [2],
Cxksoprora C. O., Xom’ok B. B. [8].

AcHexkTH pO3BUTKY TBOPYOI'O MHUCIIEHHS MijJ Yac HaBYaHHS PO3IJISAAIM y CBOIX poboTax
Anekciok A. M., bormap B. 1., Kanammnikos I. B., Crenkans 3. 1., Hamreunikosa O. C. [9].

BukopucTaHHIO iICTOPMYHMX 3a/a4 y HABUYAHHI MaTEMAaTUKH IPHCBSIYCHI TOCIIIKCHHS
bers B. I'., I'ogoBantok T. JI., llymuraii C. M.
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Merta crarTi: PO3KPHUTTS MOXKIUBOCTEH PO3BUTKY JIOTIYHOTO Ta TBOPUYOTO MHCIEHHS,
(dopMyBaHHS MaTeMaTHYHOI KOMIIETEHTHOCTI y MPOILEC] y3aralbHEHHsI ICTOPUYHOT TOTOXKHOCTI
HiodanTa.

Buxkiaax ocHoBHoro wmarepiaay. JlocmipkeHHsT BiOMOi ICTOPUYHOI TOTOXKHOCTI
JTABHBOTPEIbKOro MaremMaruka Jlioganra mpo KBaapatu, TeHEpyBaHHS i1eH 1o 11 y3arajabHEHHIO
Ha HOBI BHITAJIKM B3a€MO3B’SI3KYy YHCENl 1 CTEINEHIB Ja€ MOINTOBX JUII PO3BHUTKY TBOPYOTO
MUCIICHHS 1 (POpMYBaHHS BaXKJIMBOI JIOTTYHOI CKJIAJJ0BOT MATEMAaTUYHOT KOMIIETEHTHOCTI.

3anauya 3 ""Apudpmeruxku'" liopanra

Icropuuna nosinka. [liodant (iimoBipuo III cT.) — rpenpkuii Mmatematk 3 Onekcanapii. B
"Apudmernmi" JliopanTta mMaHO TOYATKH aiureOpu, pPO3B’SA3aHO 3aaadi, IO 3BOJATHCS [0
HEBHM3HAYCHUX PiBHSHB [1, ¢. 172]

Jlosecmu, wo 000ymoK 080X uucen, KOJCHe 3 AKUX € CYMOK 080X KBAOpamis, cam
no0AEmMbCs K CymMa 080X Kaopamia.

Po3p's3anns.  3HaiieMo  J00yTOK  JOBOX  JaHUX  YHCEL. (a 2+ b’ Xalz + b12 ):
= (aa? + b} + 2aba,b, )+ (@7 + ba? — 2aba,b, ) = (aa, + bb, f +(ab, —ba, .
SAxmo JOJTAHKH 3TpyIyBaTH 1HaKIIE, TO (a2 +b° Xalz +bf ) =

= (a®a? +b?b? — 2abab, )+ (a’b? + b’a? + 2abayb; )= (aa, — bb, )’ +(ab, +ba, .

Maemo TotoxuicTs iodanra ((12 +b? Xalz +bf ): (aa, +bb, )2 +(ab, ¥ bal)2 .

MoxHa 3anpornoHyBaTH IHIIMI crocid, pO3KJIaBIIM CyMy KBajpaTiB Ha MHOXHMKH,
BBIBIIIN YABHY OJUHUITO I (i 2=-1).

(a? + b2 )a? + )= (a* — b%* fa? — b2i%)= (a -+ biYa —bi)a, + by, — bi) =
= ((a + bi)(al — bli))((a — bi)(al + bli)) = ((aal + bbl)— (01bl — bal)i)((aal + bbl)+ (01bl — bal)i) =
= (aa, + bb, )’ +(ab, — ba, )’

B 3aranpHOMYy BUTISAl 110 TOTOXHICTH 0BIB Jleonapno Ilizancekuit y Tpakrari "Knura
kBazpatiB" (1225 p.) IMOBiIpHO 32 IOMOMOTOI0 OE3MOCEePEIHIX EPETBOPEHb.

BuBuenHsM naHoro nuraHHA Takoxk 3aimaBcs OriocteH Jlyi Komn — ¢dpaniy3skuit
MaTeMaTHK. BiH po3risHyB Ta JOBIB TOTOXHICTE PO CyMy KBaJpaTiB Ha MHOXHUHI
KOMITJIEKCHUX YHCEIL.

3agaya Komi

Ictopuuna nosinka. Orrocred Jlyi Komri (1789 — 1857) — dpaniy3pkuii MaTeMaTHK, mpaiti
SIKOTO CTOCYIOTbCSl PI3HUX Taiy3edl MaTeMaTHKu. BiH 3ampornoHyBaB po3riisigaTd reoMeTpudHe
300payKeHHSI KOMILUIEKCHOT 3MIHHOI K TOYKM, IO Mepemimyerbes y mmiomuHi. Komrl BBiB
TepMiHH "MOJYJTh KOMIUIEKCHOTO uncia" Ta "crpsokeHi komrutekcHi yucna'. [1, ¢. 246]

Ao nomuodcumu midic co601o 08a Yinux YUCLA, KOJICHE 3 AKUX € CYMOIO 080X Kaopamie,
mo 00epxcanutl 000Ymox 6yoe makKoic CKIadamucs 3 Cymu 080X K8aopamie

Po3B's3anHs aBTOpa. PO3risiHEMO 4OTHPH IMOMAPHO CHpsDKEHI KOMIUIEKCH a+ bi, a—bi,
a,+bi, a —bi. 3HaiineMo N00yTOK BCIX, MEPEMHOXKYIOYHM Mapy CIPSIKEHUX KOMIUIEKCIB

(a2 +b° Xalz +b12 ) SIKI10 MOMHOXHUTH MEPIIMI Ha TPETii 1 APYyruil Ha YeTBEpTUH, TO 3arajbHUMN
N00YTOK JIOPIBHIOE (aa, — bb, + (ab, + ba, )i)-(aa, — bb, —(ab, + ba, )i) =
= (aa, —bb, )2 +(ab, + ba, )2 . OTxe, 10BeCHO (a2 +b° Xalz +b} ) = (aa, + bbl)2 +(ab, - bal)2 :

3ajaMOCsl IUTAHHAM, SIK MOYKHA y3arallbHUTH TOTOXHICTH [liodanTa. I[lounemo 3 BUmajaky
30UIbIIEHHS cTeneHIB. Yn Moxe JOOYTOK ABOX YHCEIl, 10 € CyMaMH JIBOX KyOiB, JOPIBHIOBATH CyMi
JIBOX KyOiB (03 +b° Xaf +b] )= A%+ B%? A6o 106YTOK IBOX CyM YeTBEPTHX CTEIEHIB JOPIiBHIOBATH
CyMi 4eTBEpTHX CTEleHiB (a"' +b* Xaf +b} ): A’ + B*? JlocikeHHs OBOAATS, 10 y3araabHeHa
TOTOXKHICTB ISl CyMH KYOiB, @ TAKOXK CyMHU YETBEPTHX CTEMEHIB HE BUKOHYETHCS.

JocnimuMo, YW MOXKHA Yy3araabHUTH TOTOXHICTH JliodaHTa muIsiXoM 301IBIICHHS
KUTBKOCTI JOJaHKIB-KBaApaTiB. Bimomo, 1o 1o0yToK ABOX YHCEN, KOXKHE 3 IKHX € CYyMOIO TPhOX
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KBaJIpaTiB HEMOXKJIMBO TOJATH K CyMYy TPbOX 1HIIUX KBajpatiB. J{Jis OTO JOCTATHRO JOBECTH
TOTOXHICTH Jlarpanxa.

3anaua Jlarpanxa

Icropuuna posinka. XKozed Jlyi Jlarpamx (1707 — 1783) — dbpaHily3pKkuii MaTeMaTuK i
MexaHik. Mloro HasuBamy "XeONCOBOIO MipaMizor MareMaTHuHHX Hayk". B anreGpi Jlarpamx
noOyayBaB TEOpI0 PIBHSIHB, 30KpeMa BHHAKMIIOB METOJ] BHUKIIOYEHHS 3MIHHHMX 13 CHCTEMHU
piBHSHB (CKIAIaHHS pe3ydbTaHTA), 3a JOMOMOTOK HEMEePEPBHUX JpOOiB pO3B’sA3yBaB
HEBH3HA4YCHI PiBHSHHI [ 1, ¢. 269]

Llepesipumu MOMOJICHICb (a2 +b* +c? Xaf +b7 +c! )— (aa, +bb, + CCl)Z =
= (ab, —ab) +(ac, —ac) + (bc, - b .

JloBeeHHsT MOXXHAa BHMKOHATH Oe3MocepeHIMU TIEPETBOPEHHSAMH BHpa3iB abo i3
3aCTOCYBAaHHSIM  BJIACTUBOCTEH  JeTepMiHaHTiB.  Maemo (a2 +b° +c? Xaf +b +c} ) =
=(aa, + bb, +cc, )2 + (ab, —alb)2 +(ac, —alc)2 + (bc, - blc)z. Otrxe, SKIO JABa MHOXHHUKH €
CyMaMH TpbhOX KBaJIpaTiB, TO iX JOOYTOK HE € CyMOIO TPHOX KBa/IPATiB.

[TepeBiprMoO, UM MOKHA y3arajJbHUTH TOTOKHICTb Ul JOOYTKY CyMU YOTHPBOX KBAJPAaTiB.

3anaua 3 "YHiBepcanabHoi apudpmeruxu' Eiinepa

Icropuuna posinka. Jleomapn Einep (1707 — 1783) — Bigmomuii maremarwk, (i3uK,
MmexaHik, actpoHoM [1, c¢. 181]. "VYuiBepcanbna apudmernka" Eitnepa 3irpana 3HauHy poiib Y
PO3BUTKY MaTemMaTuuyHOi ocBiTH. Bona Oyma Hammcana B 1767 pomi, BumaHa B 1768 p. i1
nepeBuaaBagacs HIMEIBbKOW0, (PaHIy3bKOI0, AHTITIMCHKOI0 Ta IHIIMMH MOBaMH. 3a 3pa3koM
"VuiBepcanbHoi apudmeruxn" Eitnepa ckiananucs miApydyHUKH 3 elIeMEHTapHoi anredpu. B miii
KHU31 € psiZi BU3BHAYHUX TOTOXKHOCTEH.

Hobymok 060x uucen, KoJiCHe 3 AKUX € CYMOIO YOMUPLOX KEAOPAMIiB, MAKOIC OOPIBHIOE
CYMI HOMUPbLOX KBAOPAMia.

(0% +b% + 2 +d? a2 + B2+ +d?)=(aa, + bb, +cc,+dd,} +  +(ab, —ba, +c,d —cd, |
+(ac, —ca, +bd, — bd) + (ad, —a,d + bc - bcl)2

TOTOXHICTP MOXHA JIOBECTH CHocoOaMH  3aCTOCYBaHHS  KOMIUICKCHHX  YHCEI,
JIeTepPMiHaHTIB, KBATEPHIOHIB.

®dopmynu s 100yTKYy CyM JBOX 1 YOTHPbOX KBaJpaTiB MalOTh 3aCTOCYBAHHS B
apudMeTHIl KOMIUIEKCHUX yucen 1 kBatepHioHiB. C. Pobeprcon (1859 — 1899) 3’s1cyBas, 1o s
MHOHUKIB 3 16 KBajpaTiB Take nmojganHs Hemoxiause. Anonbd [ypsir (1859 — 1919) nogis, mo
BKa3aHUil croci0 mojaHHA NOOYTKY y BUTISAAI CyMHM KBaJpaTiB Ma€ MICIHE TUIbKU ISl ABOX
MHO’KHUKIB 3 IBOX, YOTUPHOX 1 BOCBMH KBaJIpaTiB.

["any3p apudmeTnky, 1mo 3aiiMaeTbcsd MUTAHHAMU NOJAHHS LUIMX YUCEN y BUIIAJI CyMHU
OUIMX 4YMCEld TEBHOIO BHUIVIANY, HA3MBA€TbCA aAuTHBHA apupmeTnka. OKpemi MHUTaHHS
anutuBHOI apudpmeruku po3B’s3yBanucs liopantom (III ct.), Jleonapno Ilizancekum (61. 1170
—micns 1228), @pancya Bietom (1540 — 1603), Ortocrenom Jlyi Komri (1789 — 1857). 1i okpemi
nociipkeHHs 0ynu nepetBopeHi Jleonapaom Eitnepom (1707 — 1783) y Hayky.

BHCHOBKHM Ta NepPCHeKTHBHM MOAAJIbIINX HAYKOBHX PO3BiZoK. P0o3BUTOK TBOpHYOTO
MUCIICHHS MOB'SI3aHUN 3 TONIYKOM Ta BHCYHEHHSM HOBHUX 1€H, YMIHHSIM 3aCTOCOBYBaTH BKe
3HalioMi ()akTH Ta Ha OCHOB1 JIAYKTHBHHMX MIPKyBaHb 3/1MCHIOBATH Yy3araJbHEHHS IEBHUX
3aKOHOMIPHOCTEH, 3MIHIOIOUH OKpEMI €JIeMEHTH. 3iHICHEHHS IUX KPOKiB IiJ] Yac y3arajJbHEeHHs
ToTOXHOCTI [[ilodaHTa mpo /Ba KBaapaTH Ha BUMAJOK OUIBIIOT KUIBKOCTI JOJAHKIB CIIPUSTHME
PO3BHUTKY JIOTTYHOTO 1 TBOPYOrO MHUCIEHHS 37400yBadiB OCBITH Ta (OpPMYBaHHIO MaTeMaTHYHOI
KOMITIETEHTHOCTI. Y TOJANBIIMX JOCIIKEHHSX CIIIJI PO3TIASHYTH BIUTHB JJOCTIIHUIIBKHX
MaTeMaTHYHUX 3aBJIaHb HA PO3BUTOK TBOPUYOTIO MHUCIICHHS.
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Sverchevska I. A. The generalization of Diophantus’es identity as a means of creative

thinking development during the formation of mathematical competence.

Summary. The article investigates logical and creative thinking development as a support

for the formation of students’ mathematical competence. The author states that students’ own
studies on the generalization of well-known statements promote the comprehensive development
of one's personality, thinking and intellectual potential.
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The work focuses on a generalization of a famous historical identity by Diophantus, an
ancient Greek mathematician, about two squares. The author proposes being creative, following
general laws of identities, and making generalizations. The study also recommends putting
forward ideas that the identity possibly holds for greater powers, to check whether these ideas
are correct, and disprove false hypotheses.

The work also advises searching for new ways to generalize Diophantus'es identity by
increasing the number of square addends. The author also recommends that students test new
hypotheses and prove them by themselves, as well as discover famous historical problems that
prove or disprove generalized identities for the sum of three, four and more squares. The article
offers using historical problems of proving Cauchy's, Lagrange's, Euler's identities to confirm
the possibility of generalization.

The work concludes that investigation and generalization of identities, studying
approaches to proving, suggested by the authors of historical problems about identities,
facilitates the development of skills of investigating and generalizing of mathematical statements,
and as a result, the development of creative and logical thinking.

The above-mentioned factors would also improve the formation of student's competences,
including mathematical competence, in its logical component, and innovative competence, in the
ability to generate new ideas, to analyse, prove and disprove. The work concludes that studying
mathematics gives wide opportunities for applying competency-based approach in education, as
well as comprehensive development of the personality.

Key words: competency-based approach, competence formation, mathematical
competence, creative thinking development, teaching mathematics, famous historical problems,
Diophantus'es identity, generalization.
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BUKOPUCTAHHA MATEMATHUYHOI'O IHCTPYMEHTAPIIO CTYJAEHTAMHA
TEXHIYHUX CHEIIAJIbHOCTEM Y BOJTOHTEPCHKIN JIAJIBHOCTI

Y 0ocnioocenni eucgimneno npobaemy onmumizayii 6010HmMepcvKoi disibHOCMI 3acobamu
MamemMamuyHo20 IHCMpyMeHmapito, AKuti 0038014€ 3ibpamu, cucmemamusysamu ma
y3aeanvHumu iHghopmayiro. Ilpoananizosano noensaou 8iM4UHAHUX MA 3aPYOINCHUX HAYKOBYIE
wo0o Oe@hiniyii nowamms «8oao0HmMepcovKka OisnvHicmvy. Koncmamosano, wo eononmepcovka
OIANbHICMb 0A€ MONCIUBICMb CMYOEHMAM PIZHUX CNeyialbHOCmel, | MEeXHIYHUX 8 MOMY JHC
yuci, po3suUpumy 8 Ne6HOMy pyCili C80H Npo@eciiny OisANbHICMb, 3000ymu HO8Ull 00C8i0 ma
3acmocyeamu HaA Npakmuyi OmMpuMaui 6 YHieepcumemi 3HAHHA 13 PI3HUX OUCYUNTIH 5K
npogecitinoeo, max i hyHOAMEHMATLHO20 YUKTIG.

Iliocymosyiouu nagedeni noensaou Ha NOHAMMS «BOJOHMEPCHKA OifIbHICMbY, A8MOPAMU
BU3HAYEHO, WO iU npumamaHuull Oilbw CMIUKULL pieeHb Mmomueayii 00 OisIbHOCHI,
camocmituHicms Y OISIbHOCMI  NOPOONCYE  0coOucmiche ma npogeciline 3pOCMAHHSA
Maubdymuv020 ¢haxisys, AKUU 3a808KU 3MICMY ma Gopmam 60J0HMEPCHbKOI OIIbHOCMI cam
8UOVO08YE THOUBIOVATbHY MPAEKMOPIIO C8020 NPOGECIliIHO20 3POCMAHHSL.
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Posensanymo oeski HanpsamKu GUKOPUCIAHHS MAMEMAMUYHOL0 IHCIMPYMEHMApIio CmyOeHmamu
MEXHIYHUX CcheyianbHocmell Y BOJIOHMeEPChKill OisibHocmi. Busnaueno, wo uumanmns epagikie €
OOHI€EI0 13 BANCTUBUX 3A0AY BUSYEHHS SUWOI MAMEMAMUKU, OCKUIbKU BOJOHMED MOdNCe ONUCAMU
OUHAMIKY 3MIHU OYOb-51K020 NOKA3HUKA epagiuno. Cmyoenmu UKOPUCTOBYIOUU OMPUMAHT 3HAHHA )
BHTY 30iticniosanu peecmpayito 0onomoeu, Cmamucmukxy, 6eiu 36imHicms nepeo napmuepamu.

Oonum i3 HaubIbUW PO3NOBCIOONHCEHUX 3ACMOCY8AHL MAMEMAMUKU ) BOJOHMEPCHKIl
OIANLHOCMI € GUKOPUCMAHHA eleMeHmie mamemamuunoi cmamucmuku. Haeedeno npukiaou
BUKOPUCMAHHS eJleMeHmi8 MamemMamuyHoi Cmamucmuky y 60JIOHMeEPCbKill OIIbHOCHI.

Aemopamu 3anponoHo8ano HA OCHOBI OMPUMAHUX CIMAMUCTIUYHUX OAHUX B80JOHMEPCLKOT
OisIlbHOCMI  PO38°A3y8AMU  PI3HOMAHIMHI  3A60AHHA, 30KpeMda Nnepesipku 2inomesu npo
HOPMATbHULL 3AKOH PO3NO0ITY OAHUX CYKYRHOCHI. 3HAX00MNMCeHHs cnoco0ie po38 sa3yeants mici
Yy IHWOI 3a0aui, HA0AE MOJNCIUBICINb CIMYOEHMAM 3ACMOCO8)8AMU 8eCb 0A2ANC MAMEMAMUYHUX
3HAHb, | MAKUM YUHOM, AKMUGIZYEAMU MUCTEHHA.

Knrwowuosi cnoesa: sitina, 6o10Hmepcbka OisIbHICMb, GUWA Mamemamuka, 2epagixu,
Maubymuiti indcenep, MamemMamuyHull IHCMpyMeHmapiti, Mamemamuina Cmamucmuxda.

IMocTtanoBka npodjemu. [loBHOMacmTabHEe poOCiHChKe BTOPTHEHHS 3 MEPIIOi XBHJIMHH
00’eIHAJIO Ta 3TypTYyBalo BCIX YKPATHIB, SKi MY>KHbO, HE IIKOAYIOUYH KUTTS, BIICTOIOIOTH CBOT
IIHHOCTI Ta He3aJIeKHICTh. BiifHa, sika BKe BOCBMHUH PIK MOCIHUIb TPHUBAE€ HA TEPUTOPIi HAIIOT
JiepKaBM, HE TUIbKM 3arapTyBajla JyX YKpAiHI[B, ajle i pO3BHHYJA BOJIOHTEPCHKY KYIbTYpYy B
Vkpaini. 3 miotoro 2022 poxky, 3 MOMEHTY Hamaay pOCIHCBKHX arpecopiB, YyKpaiHIi
AKTHBI3yBaJUCA 111€ OiIbIE, 3PO3YMIIIH, 1[0 HE MOXKYTh 1 HE XOUYTh CTOSITH OCTOPOHb 1 3HANIILIH
JOKEPEIJIO eHepril y BOJIOHTEPCHKIH JTisITBHOCTI.

Cporoani 6aroJifHICTIO OMIKYEThCA YU HE KOXKEH, HE 3BEpPTaloud yBaru Ha BiK, chepy
JSUTBHOCTI Ta JOCBiM OpraHizaimii komaHj 1 mporeciB. Haris ykpaiHIIB 3a XapakTepoMm
eMIIaTUYHa, BMI€ 1 X04e JJOMoMaraTy, He3BaXKatouu Ha Te, 110 OUIBLIICTh BOJIOHTEPIB — HOBAUKH.
Mosnoap 1 CTYAEHTCTBO, B TOMY YMCII, SK HIKOJM IOYalIM 3alMaTHCh BOJOHTEPCHKOIO
JisuIbHICTIO. Pa3oM 3 TUM, OLIBIIICT 3 HUX HIKOJM paHille He OpraHi3oByBasu 30ip KOWITIB ab0
IPOAYKTIB, HE CHIBIpaIfoBaiIn 3 OnarogiiiHumu gongamu. He maroum A0CBily, BOHU 3 HYJS
IIyKalOTh KOHTaKTH, BHXOJM Ha IHIIMX BOJIOHTEPIB abO0 IEHTpH AOMOMOrH B obmacti [2; 5].
[TocriiiHe cniikyBaHHS 3 pI3HUMH JIFOJIbMHU, IIBHJIKA OpraHi3allisg TOro YM 1HIIOTO MPOIecy — BCe
IIe XapaKTepu3ye CTYIACHTChbKI BOJIOHTepchbki OyaHi. Came ToMy, Ui omTuUMizaulii poboTu
BOJIOHTEPCHKHX OpraHizalliif, BAKOPUCTOBYIOTh [I€BHI MPOTpamMHi 3a0€3MeYeHHS] 3 BUKOPUCTAHHS
MaTeMaTHYHOTO IHCTPYMEHTapilo, KU N03BOJsI€ 310paTH, cHUCTeMaTH3yBaTH Ta y3aralbHUTH
1H(popMallito, 110 6€3yMOBHO aKTyaJbHO Ha JAHUA MOMEHT.

AHaJi3 aKTyaJbHHMX J0CHiIKeHb. YPaxOBYIOUHM aKTyaJbHICTh MOPYLIEHOI Mpoliemu,
PpI3HI i acleKTH € 00’ €KTOM JTOCJIIJKEHHS JIJIS BITYM3HSIHUX Ta 3apyO1KHUX HAYKOBIIIB. 30KpemMa,
I. IsanoBa, O. JlozoBunekuii, O. bpmkoBara, M. [eituakiBcekuit, ®@. Ctymak, JI. Kosaus,
O. Spemenxo, JI. dyma, I. IliHuyk Ta 1H. pO3INIAJAIOTh 3MICT BOJIOHTEPCTBA, NPUHILIMIN
oprasizaiii BOJIOHTEPChKOI AISNTBHOCTI, MUTAHHS MPAKTUYHOI MMiITOTOBKH BOJIOHTEPIB 10 poOOTH
3 pI3HUMHU KaTeropisiMu HaceJleHHs, YMOBU €(pEKTUBHOCT1 BOJIOHTEPCHKOTO MPOIIECY.

VY poborax eBponeiicbkux BueHux JI. Pempaiik, K. binepman, K. Beiicman, JI. Pomxepc,
C. Makkapm, K. Kemn6en, K. Hoiic Ta iH. JOCHiIKeHO BOJIOHTEPCTBO SIK COLIaIbHUIN (DEHOMEH;
BUBUCHHIO MOTHBaIli 10 IHTepHeT-BosoHTepcTBa mpHcBsiueHi podotu F. Silva, T. Proenga,
M. Ferreira; tuHaMiKy OHJIaifH-BOJIOHTEPCTBA HA PI3HUX €Tarax BOJIOHTEPCHKOTO PyXY BUCBITIIEHO Y
nparpix K. Masters, B. Simmons, J. Woodcock, C. Lintott, G. Graham, A. Greenhill Ta in.

[TuTaHHSIM PO3BUTKY BOJOHTEPCHKOTO pyXy B YKpaiHi mpucBsiueHi podotu O. becnamnbko,
M. Yyxpaii, JI. Jlorauosa, T. JIsx, C. Xapuenko, C. CaByeHKO Ta iH., I&¢ pOOUThCSA aKIEHT Ha
peamizaiiito MPOEKTIB y Tamy3i comiamsHoi pobotu. JI. 3Bepema, O. Kapmenko, O. Bbypmis,
H. Ceiiko, A. Karcbka Ta iH. BUBYaIOTh COIIaJIbHO-TIEIArOTIYHUI 3MiCT BOJIOHTEPCHKOI TISUTHHOCTI.
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HaykoBi po3poOku B.Ilomamosoi, O. ABepinoi, P.Ocranenko, I. Amnarynosoi,
JI. Insimmenko, H. Cranenko mnpucBsueHi OOIPYHTYBaHHIO BIUIMBY MaTeMaTHUYHUX 3HAHb Ha
AKICTh IPOQECiiHOT TiSITBHOCTI.

OCHOBHI MAaTeMaTHYHO-CTATHUCTHUYHI TMOHATTA 1 (OPMYJIM B CEKOHOMIYHOMY aHai3i
nociikyBaB 1. BeHelkuii; BUKOPUCTaHHSAM Teopii HMOBIPHOCTEH Ta MaTeMaTHYHOI CTaTUCTUKU
B Iemarorini ta rcuxosiorii mpucsueHi poodotu I1. Bomosuka, JIx. ['macca, O. Pyaauipkof,
HenapaMeTpUYHI METOIU CTATUCTHYHOI OOpOOKM B MENAroriyHUX JOCTIDKEHHSX 3HAXOMISThH
BHUCBITIICHHS B mparsix M. I'pabap ta K. Kpacusacrkoi; B. Ilerpyk, I'. KamkanoBa 3aliMaroThes
HMOBIpHICHO-CTaTUCTUYHUMHU MOJAEIISIMH Ta CTATUCTUYHOIO OI[IHKOIO PillIeHb.

VY3araapbHEeHHS BITYM3HIHOTO Ta 3apyO1KHOTO JOCBIAY peajizallii BOJOHTEPCTBAa BKa3ye Ha
BIZICYTHICTh CHCTEMHOTO MIJXOAY y BUpilIEHHI nmpobiem ioro ontumiszamii. IIpore mpu Takiit
BHCOKIH 3aIliKaBJICHOCTI PI3HUMHU aCIEKTaMHU JOCIIIKYBaHOI MPOOJIeMH, TUTAHHS TIOB’sI3aHi 13
BUKOPUCTAHHSM MaTeMaTHYHOTO IHCTPYMEHTapil0 B Oprasizaiii BOJOHTEPCHKOI isSUIBHOCTI
NOTPeOYIOTh MOIABIIOT0 BUBYEHHS.

Mera cTaTrTi — PO3KPUTTS OKPEMHX ACIEKTIB BUKOPHUCTAHHS CTyJICHTaMH- BOJIOHTEpAMHU
MaTEeMaTUYHOTO IHCTPYMEHTAPIIO AJIsl ONTHUMI3aIlil BOJOHTEPCHKOT isITBHOCTI.

Bukisian ocHoBHoro marepianay. [Ipoananizyemo nediHITHBHY OCHOBY JOCIIJDKEHHS, a
came Ui KOHKpeTHU3allil MOHATTS «BOJOHTEPCHhKA MISIbHICThY MPEACTABUMO BUCBITJIICHHS JaHOT
HayKoBOI1 nediHilii HaykoBIsMH (Tabm. 1).

Tabmaus 1
TaymaueHHs1 TepMiHA «BOJIOHTEPCHKA TiAJILHICTHY
Ne ABTOp TrnymaueHHs
1. | 3akon VYkpainu | «100poBiIbHA,  COLIAJBLHO  CIOPSMOBAHA,  HEMPUOYTKOBA
«IIpo BONOHTEPCHKY | MISIBHICTD, 110 3IIMCHIOETHCS BOJOHTEpPAMH IUISIXOM HaJaHHA
JUSITBHICTEY [3] BOJIOHTEPCHKOI JIOMTOMOTH)

2. | 1. 3BepeBa [4, c. 49] | «moOpourHHA poOOTa, siKA 3AIHCHIOEThCS (BI3UUHUMH 0COOAMHU
Ha 3acajax HeNnpuOyTKOBOI AISUIBHOCTI, 0€3 3apoOITHOI IJIaTH,
6e3 mpocyBaHHs 10 CIIyk01, 3apagu 100poOyTy Ta MPOLBITAaHHS
CHUIBHOT Ta CYCHUJIBCTBA B ILIOMY»

3. | T.KpuxaHoBcbka | 1oOOpOBUIbHA HEMPUOYTKOBAa MJiSUIBHICTH (PI3MUHUX o0Ci0 —
[4,c. 21] BOJIOHTEPIB, sIKa CIPSMOBaHA Ha HAJaHHS JIOTIOMOTH 0CO0aM, 110
nepeOdyBalOTh y  CKIQJHUX OKUTTEBUX  OOCTaBMHaxX Ta
MOTpeOyIOTh CTOPOHHBOI JIOMOMOTH, 1 CHIpPHUSE caMopeanizallii
BOJIOHTepa. Jlo3Boisie peanizyBaTh NOTpeOy B CIIUIKYBaHHI,
3HAWTH HOBI 3B’SI3KH, BIIYYTH CBOIO KOPUCHICTD.

4, EnexTponnuii MOXXJTIUBICTh BIUIMBAaTH Ha Te, MO BiAOYBaeThCcsl TOBKOJA,
pecypc [1] IHILIIOBaTU  BJIaCHI ~ TPOEKTH Ta  3MIHIOBaTH  KpaiHy.
Bonontepcbka  misIBHICTH  OynyeTbcsi Ha 3 OCHOBHHX
XapaKTepUCTHKaX, 0e3 SKUX TMpam HE MOXXHA BBaXKaTH
BOJIOHTEPCHKOIO: 1) J0OpOBUIBHICTE; 2) HENPHOYTKOBICTH; 3)
CYCI1JIbHA KOPUCTD.

S. Enexrponnuii MO>KJIMBICTh 3aliMaTHCS 1IKaBOIO CIIPABOIO 1 OTPUMYBATH JIOCBI/,
pecypc [6] MOXJIMBICTH 3a0yTH MPO CBOI MpoOJIeMH, 1 B TOM K€ Yac CTaTh
JUI KOTOCh MOTPIOHMM, 11e peajizallis cede 1 MOXKIUBICTh OyTH
Oaratum. Ajpke, SIK CKa3aB OJIMH MYIpellb, Oaratuii — 1ie He TOM,
XTO Mae 0araTo rpoiuei, a Toi — XT0 MOK€ YUMOCH MOAUTUTHCS.
He BaJIMBO 4MM — HaBITh MOCMIMIKOIO 200 CIOBOM PO3YMIHHS.

BononTtepcbka AiSUIBHICTD J1a€ MOKJIMBICTH CTYIEHTaM pI3HUX CHEIIaIbHOCTEH, 1
TEXHIYHMX B TOMY K YHCIi, PO3IIUPUTH B IEBHOMY pYyCli CBOIO NpoQeciiiHy AisIbHICTD,
3100yTH HOBUH JIOCBIJI Ta 3aCTOCYBaTH Ha MPAKTHIIl OTPUMaHi B YHIBEPCUTETI 3HAHHS 13 PI3HUX
JUCLHUIUTIH K POoQeciifHOro Tak i GyHIaMEHTATBHOTO IIUKIIB.

107



AKmyaavHi numaHHsA npupooHuU4o-mamemamu4Hoi oceimu. 2023. Bunyck 1(21)

SIK110 NMOpiBHIOBAaTH HaBYAIbHO-NIPOQECiiiHy MISTIBHICTD CTYICHTIB 3 BOJOHTEPCHKOIO, TO
OCTaHHS Ma€ psiJ IepeBar, cepell SKMX MOKHa BUIUINTH KIIIOYOBI, a came:

— OUIBII CTIMKWI PiBEHh MOTHBAIIII JI0 JIISUTHHOCTI, 110 3yMOBJICHHI TOOPOBLUILHOIO YYaCTIO B Hild;

— CaMOCTIMHICTh Yy JISUTPHOCTI MOPOJDKYE AWHAMIYHE Ta SIKICHE 0COOUCTICHE Ta mpodeciiine
3pocTaHHs MaOYTHBHOTO (PaxiBIs TEXHIYHUX CHELiaTbHOCTEH;

— 3MicT Ta (OPMH BOJIOHTEPCHKOI MISUIBHOCTI 3yMOBIIIOIOTH OCOOMCTICTh MalOyTHHOTO
daxiBusi  BUOYJOBYBaTH  IHAMBIAyaJlbHY  TPA€EKTOpil0  MpOdeciiHOrO  3pOCTaHHS
(oBOJIOIBATH HOBUMH METO/IaMH, TEXHOJIOTISIMH).

PosrnsnemMo  Aesiki  HampsIMKM ~ BUKOPUCTaHHS ~ MaT€MaTHYHOIO  IHCTPYMEHTapilo
CTYACHTAMH TEXHIYHUX CIICHIATbHOCTEH Y BOJIOHTEPCHKiM AisimbHOCTI. IIpakTH4HO KOXEH
BOJIOHTEp TI€I0 UM 1HIIOK MIpPOI Mae crpaBy 3 00poOkoro iHdopmarii [7], ska Moxxe OyTu
BioOpakeHa rpadiyHO 1 ONMUCYE IUHAMIKY 3MIHU JIOBUIBHOTO MOKAa3HHMKA, TOMY YHMTaHHS
rpadgikiB — HaI3BHYAMHO Ba)KJIMBa 3ajadya MPU BHUBYCHHI MaTeMaTHKUA. PO3yMiHHS TOHATH
apryMeHTy (He3aJe)XHOi 3MiHHOI), (QyHKIIi (3a’mexHoi 3MiHHOI), iX MOBEOIHKM (3pOCTaHHA,
CrajaHHsA, MOHOTOHHICTb, TEPIOJUYHICTh  (IHMKIIYHICTh), CHMETPHUYHICTh, HASIBHICTh
eKCTPEMYyMiB, XapaKTepHa 3alie)KHICTh, SKy MOXKHA OIUCAaTH Ha0OpPOM eJIeMEHTapHUX
MaTeMaTUYHUX (YHKIIH Ta 1H.) IPUPOCTIB apryMeHTy Ta (PyHKii, MBUAKOCTI 3MiHU QYHKIIIT
(moximHa QyHKIiT) — Oe33anepeynuii hakr.

OanuM 13 HaAWOUIBII PO3MOBCIOMKEHUX 3aCTOCYBaHb MAaT€MAaTUKH Y BOJIOHTEPCHKIi
TiSUTBHOCTI € BUKOPUCTAHHS €JIEMEHTIB MAaTEMAaTUYHOI CTATUCTHKH.

Unenu rpomazcekoi opranizamii «llomym’ss Hanii», cepen sikux € cTyaeHTH BiHHHIIBKOTO
HAIllOHAJIBHOTO TEXHIYHOTO YHIBEPCHTETY, MOTYYMIIUCS J0 JOIOMOTH IepeceieHIsM i 15 Gepesns
2022 poky, uepe3 3 THXKHI BiJI IOYATKY BiifHU, BOHHM HAJIAJIU MIEPIIY IOTIOMOTY MEPECEICHIISIM.

LlenTp HamaHHS IOMOMOTH CIIOYATKy HAidyBaB BCHOTO JIEKUIbKA JIIOJIEH, ajie 3apa3 — Iie
komanaa 70 oci6. BukopucroByroun iHdorpadiky, CTyAEHTH BIAMITUIM CHHIM KOJIBOPOM
BIHHMYAH, sIKI B)X€ Oyl B KOMaH]Ii, a JKOBTUM — TIEPECEJICHIIIB, SIKI BTPATUBIIN BCE, HE CTAIU
HiKJIyBaTHCh JIMIIE PO CBiil KoM(OpPT, aje moyauu gonoMararty iHmmm (puc.l).

) BiHHM4aHu ‘ MNepeceneHui

<
=

Puc. 1. Unenu ueHTpy HaJaHHS JOTMIOMOTH MTEPECEIICHIISIM.

Crynenramu BHTY Oyno cTBOpeHO €JIEKTPOHHY CHUCTEMY peecTpallii, sika HpUCKOpUIIa
MpOIIeC peecTparlii, 1 BKe 4epe3 JEKiIbKa JIHIB KIIbKICTh JIFOACH, 110 OTpUMYyBajia JOMOMOTY
3pocna g0 500 ocib B 1eHb.

TakuM 4YUMHOM, CTYAEHTH BUKOPUCTOBYIOUM oTpumani 3HaHHS y BHTY 3giiicHioBanu
peecTpalito JOMOMOTH, CTAaTHCTUKY, BEJIX 3BITHICTh Iepe]l MapTHEPaMH.
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Puc. 2. [liarpama KiabpKoCTi 0Ci0, SKMM HaJlaHa JoroMora B repii 13 THKHIB BifHH.

Kpim TOrO, NI HaO4HOCTI CTyaeHTamMH OYJO HaBEACHO OUHAMIKY y BHUIJIsiAL TpadikiB

(oJIiroHy BiIHOCHUX YacTOT) (puc. 3), 7€ HAa TOPU3OHTAIBHIA OCI — HOMEPH THIKHIB, IO
BepTHKan — yactora nosisu BIIO (y BigcoTkax).
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Puc. 3. Ioniron po3snoainy BIIO y Binnuito 3a nepiui 13 THXHIB BiHU.

BpaxoByroun, 1m0 KpiM CTYJIEHTIB CTapIIUX KypCiB HaBYaHHA, SKi BXE€ Malld 3MOTY

BUKOPUCTATH OTPUMaHI 3HAHHS Ha IPAKTHUI, CEpe] BOJOHTEPIB OyaM TaKoX CTyAEHTH -
2 KypciB, Kl B JaHUI MOMEHT BUBYAJIM KypC BHIOI MaTeMaTHKH, caMe iM MU IpPOMOHYBaJIX Ha
OCHOBI OTPUMaHUX CTaTUCTUYHUX JAHUX PO3B’s3aTH PI3HOMAHITHI 3aBJaHHS.

Hanpuknan, BukopuctoBytouun kpurtepii Ilipcona, mnpu piBHi 3Haummocti 0,05

BCTAaHOBHUTH, UM Y3TOJKYETHCS TIMOTE3a PO HOPMAIBHUN PO3MOJLT T€HEPATBbHOI CYKYITHOCTI 3
JaHUMHU BHOIpKH 00’emy N (zaHi 10 3a7a4i B3ATH 3 pUC.2).

Howmep I'panuui intepany | Yacrora | Homep I'panuui inTepBany | Yactora
IHTEepBAITY iHTepBaILy

1 0 1 300 8 7 8 1803

2 1 2 908 9 8 9 1817

3 2 3 1324 10 9 10 1439

4 3 4 2472 11 10 11 1733

5 4 5 1892 12 11 12 1375

6 5 6 2434 13 12 13 1257

7 6 7 1931
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3aBIaHHs TaKOTo THILY, B IIEPIIY Yepry, HOCATh MPUKIIAIHUN XapaKTep, TICHO MOB’s3aHi 13
KHUTTSIM, BKa3ylOTh Ha 3aCTOCYBAaHHS MaTEMaTHYHOTO amapary y MOBCAKICHHOMY XHTTi. s
TOro, 00 HalyTi B MpOIIECi BUBYCHHS MaTEMAaTHKH 3HAHHS, YMIHHA 1 HABUYKU OyJIH NiHCHUMH,
BOHM IIOBMHHI CHCTEMaTHYHO MiJKPIIUTIOBATUCS MPAKTUKOIO. 3afaul MNPUKIATHOTO 3MICTY
CTBOPIOIOTH JUISl LIBOTO OCOONMBO CHpHUATAUBI yMoBH. llle Oinblry KOPUCTH NPUHOCHUTH
CKJIaJIaHHS CAaMHMU CTYJCHTaMH 3aja4 MMPHUKJIAJHOTO 3MicTy. MU IPOIIOHYEMO CKIIACTH 33adi, B
AKUX Oyno 0 MoKa3aHoO BUKOPHUCTAaHHS MaTEeMaTHKHU HA MPAKTUII came B ix mpodecii [8; 9].

3a nmepmux 70 AHIB poOOTH IrpoMaachkoi oprasizaiii, ronomory otpumaio 21384 ocobu.
BukopucToByroun MaTeMaTH4HY CTaTHCTUKY, CTYJCHTH OTPHMAaJHM 3aBJaHHS BinoOpasuTu
CTaTHUCTUYHO KUIBKICTh OCi0, SKMM OyJI0 HaJJaHO JOTOMOTY.

| |

>KiHok - 61% Yonogikie - 20% Oiten - 19%

OXiHKKN

OyonoBiku

Baitn

Puc. 4. Oco0u, sKi OTpuMay 10MOMOrY B epIli MicCsIi BifHU.

BuxopuctoByroun indorpadiky, cryneHTd BiaMiTuian 494 HaceneHUX NYHKTIB 3BIAKU
O0ynu BIIO. Ile koxen 60 HaceneHu MyHKT YKpaiHHU.

HacelneHnx I'IYHKTiB

Puc. 5. [ndorpadika nHacenenux myHkTiB Ykpaiau BI1O
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[Ile ogHe 3aBmaHHs, siKe OYJIO MOCTABIIEHO IMEpe] CTYACHTAaMM — L€ BU3HAYUTU HaceJIeHi

MYHKTH YKpaiHu, 3 SKUX HaHOUIbIIe Mpuixano 10 BiHHUII TepeceeHIliB.
1485
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500 o 478

396 [ 2¢1

pivl pLyl

Puc. 6. Jliarpama po3mno/iry epeceeHIlB BiTHOCHO MiCIlb TPOYKUBAHHS

3a pe3yibTaTaMH JOCIIPKEHHS MOXKHAa KOHCTaTyBaTH, L0 HailOijblie BHYTPILIHBO
nepemimeHux ocid 3 XapkoBa, TOOTO KOKHUH S5-Hii epeceneHenb — XapKiB SHUH.

BHCHOBKM Ta NepcneKTHBH MNOJANBIIMX HAYKOBUX po3Bigok. OTxe, OJHi€0O 13
CKJIaJIOBUX CHCTEMH MpoQecCiifHOl MiATOTOBKH Cy4YacHOTO imKeHepa € (yHIaMeHTalbHa
HiATOTOBKA, OCHOBHUM 3aB/IaHHSM SIKOi € YI0CKOHaJIEeHHs POoQeciifHOT MiArOTOBKU 1 BCEOIUHOTO
PO3BUTKY CTyJeHTa ik ocoOucrocti. Cepel| CKIaoBUX (yHIaMEHTAIbHOI MIATOTOBKU 1HXKEHEpa
K BUCOKOKBaJliikoBaHOro (axiBusg € HAOyTTS 3HAHb 3 BHIOI MaTeMaTHKH Ta BMIHHS
3aCTOCOBYBAaTH Ha0yTI 3HAHHS Yy Mpo(eciiiHii AISUTBHOCTI Ta B MPOIECI 3HAXOJKEHHS PO3B’SI3KY
y BUpIILIEHH] IEBHUX KUTTEBUX CUTYyallii.

[lepcnexkTiBY mofanblIMX AOCHIIKEHb BOAYAEMO y POOOTI HaJ PO3IJISLAOM MPUKIATHUX
3aja4 3 HIIUX PO3AUIIB KypCy BHUILOI MaTeMaTHKH Ta OOTPYHTYBAaHHI YITKUX MDKIPEAMETHUX
3B’SI3KIB MK JTUCHUIUTIHAMU NpodeciiiHoi MiArOTOBKH, K1 O 3a0e3neuyBaiii SIKICHY MIJATOTOBKY
MalOyTHIX (paxiBIliB TEXHIYHUX CIIEL1aTbHOCTEH.
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Khomyuk 1. V., Sachaniuk-Kavets’ka N. V., Khomyuk V. V., Biletskyi B. S. Use of
mathematical tools by students of technical specialties in volunteer activities.

Summary. The study highlights the problem of optimizing volunteer activity by means of
mathematical tools that allow collecting, systematizing and summarizing information. The views
of domestic and foreign scientists regarding the definition of the concept of "volunteer activity"
were analyzed. It has been established that volunteer activity gives students of various
specialties, including technical ones, the opportunity to expand their professional activities in a
certain direction, gain new experience and apply in practice the knowledge acquired at the
university from various disciplines of both professional and fundamental cycles. Summarizing
the above views on the concept of "volunteer activity”, the authors determined that it is
characterized by a more stable level of motivation for activity, independence in activity
generates personal and professional growth of the future specialist, who, thanks to the content
and forms of volunteer activity, builds an individual trajectory of his professional growth. Some
areas of use of mathematical tools by students of technical specialties in volunteer activities are
considered. It was determined that reading graphs is one of the important tasks of studying
higher mathematics, since a volunteer can describe the dynamics of changes in any indicator
graphically. Using the knowledge gained at VNTU, the students carried out assistance
registration, statistics, and reporting to partners. One of the most common applications of
mathematics in volunteering is the use of elements of mathematical statistics. Examples of the
use of elements of mathematical statistics in volunteer activities are given.

The authors proposed to solve various tasks on the basis of the obtained statistical data of
volunteering activities, in particular, to test the hypothesis about the normal law of distribution
of population data. Finding ways to solve this or that problem gives students the opportunity to
apply all the baggage of mathematical knowledge, and thus, to activate thinking.

Key words: war, volunteering, higher mathematics, graphics, future engineer,
mathematical tools, mathematical statistics.
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METOAUYHI OCOBJIUBOCTI HABYHAHHA 'EOMETPUYHUX IIEPETBOPEHD
YYHIB 3 PI3BHUMMU CTHJIAAMU MUCJIEHHSA

Ha ocnosi epaxysanms ncuxono2ivHux 0O0CHIONCEHb MONCHA BUABUMU 3AKOHOMIPHOCHI
3ACB0EHHA PISHUMU SPYNAMU YUHIE KOHKPEMHUX MeM WKIIbHO20 KYPCYy MaAmemamuKku, 30Kpema
eeomempuunux nepemeopenv. Came 6paxy8amHs Yux o0coOIUBOCMEU HAOAE MONCIUBICTND
po3podbumu  8iOnoGioHy egekmusHy cucmemy memoois, Nputiomis, 3acobieé HasuyaHHA. Ane
NnPoBeOdeHUll MOHIMOPUHE CEIOUUMb. DPE3VIbMAmu NCUX01020-Nedd202IYHUX 00CNIONHCEHb U000
cneyuixu HaguaHHs YYHI8 HA NPAKMUYL MAUdICe He BUKOPUCTNOBYIOMbCAL.

Bueuenns ceomempii € nomyscHiM 3aco60m GOpMYSaHHA mMa PO3GUMKY MEOPUUX
30ibnocmell yuuie. Llxinbna mamemamuuyna oceima mpaouyiliHo OLIbUWL CHPAMOBAHA HA
PO3BUMOK  N102IYHO20 MUCAeHHS (I ye NOCUNUNOCL RICIS  BNPOBAONCEHHS 308HIUHLO2O
He3AaNeNCHO20 OYIHIOBAHHS), MOMY NepPeGadCHO CMUMYIIOIOMbCA NI8ONIBKYIbHI MONCIUBOCHI
yunie. Buxopucmanns 3acobis eizyanizayii none2ulye CHpUUMAaHHL WKOJIAPAMU NPOCHOPOBUX
00’cxmis, ane NpasoniéKyIbHi MOMCIUBOCMI YUHIE 3A0iAHI MAno, i ye He CHpUse pPOo3GUMKY
npoCcmoposoi ysaeu, npoCcmopo8o20 MUCTEHHS.

T'eomempuuni nepemeoperts — 8axcIuuil po30il Kypcy 2eoMempii, Ha BUBYEHHsL K020 Yepe3
HU3KY 00 €KMUBHUX NPUYUH 36ePMAlOMb HeOOIPYHMO8aHo Mmano yeacu. loes eceomempuyHux
nepemeopeHb € OOHIEI0 3 OCHOBHUX Y MamemMamuyi ma y pisHux 2any3sax ii sacmocyeéanHs. Bona
MICHO NO08’A3aHA 3 NOHAMMAM «QVHKYIA» (KOJCHIL mouyi oOHiel gicypu cmasumvbcs y
BIONOBIOHICMb 3a NEGHUM 3AKOHOM OOHA I MIiNbKU 00HA mouka iHwioi ¢izypu). Ooue i3 3a60aHb
BUBUEHHS PYXIB Y KYPCI 2eomempii — (popmy6anHs 8 YUHI8 NOHAMMS NPO PIBHICIb 2e0MEMPUYHUX
Qizcyp (pamiwe UKOpUCIOBYBABC MEPMIH «KOHSPYEHMHICMbY), BUPOOIIEHHS HABUHUOK SUKOHYBAMU
nob6y0osu 3a 0onomozoro yupkyia ma niniuku. Oomedicenns auwe nobyooeamu 3a 00NOMO20I0
BIONOGIOHUX NPOSPAMHUX 3AC00i8 0OMEHCYE PO3BUMOK CAMOCMIUHO20 2e0MEeMPUYHO20 MUCTEHHS
VuHis. /lompumanns napumemy HAOGE MONXCIUGICMb 30ANAHCYBAMU CNPSAMOBAHICMb POOOMU 5K 3
«IBONIBKYNbHUMUY, MAK 1 3 «NPABONLILKYIbHUMUY VYUHAMU.

Knrouoei cnosa: nasuanns ceomempii, 2eomempuini nepemeopeHHs, MIHCNIBKYIbHA
acumempis, Cmuli MUCIEHHS, BUBYEHHSL 2eoMempii, OC8IMHIl npoyec 3 MamemMamuKu.

IloctanoBka mnpoOJjeMu. ['acio 0OCOOMCTICHO OpIEHTOBAHOI'O HaBUaHHS Iependayae
HEOOXI1THICTh AuQEepeHIiaii HaB4aHHs MaTeMaTUKH, MOXKJIMBOCTI MOOYIOBH 1HAWBITyaTbHUX
OCBITHIX TPAa€KTOPiN YYHIB, 10 Ma€ CIHUPATUCSA HAa BpaxXyBaHHS 1HAMBIyaJbHUX OCOOJIMBOCTEH
VYHIB, iX CXWJIBHOCTeW Ta 3mi0HOCcTed. 3o0Kpema, s Toro, 100 mporec G(opMyBaHHS
IHTEeNEeKTyalbHUX 3I0HOCTEH Ta TBOPUOro MHCICHHA OyB €(QEeKTHBHMM, HEOOXiHO MaTu
VSIBJICHHSI PO 3aJI€KHICTh NMPUPOAM MCUXOJOTIYHMX MEXaHI3MIB MHCIIEHHS B1Jl JTOMIHYBaHHS
pi3HUX MiBKYJIb MO3Ky. Ha OCHOBI BpaxyBaHHS ICHXOJIOTIYHUX JOCTI/KEHb MOXKHA BUSBUTH
3aKOHOMIPHOCTI 3aCBOEHHSI PI3HMMM TpylHamMH YYHIB KOHKPETHHX TE€M IIKUIBHOTO Kypcy
MaTeMaTHKH, 30KpeMa FTeOMEeTPHUUHUX NepeTBopeHb. Came BpaXyBaHHS IUX 0COOJIMBOCTEH Ha/lae
MOJKJIUBICTh PO3pOOUTH BiANOBIAHY €PEKTUBHY CUCTEMY METO/IB, IPUIOMIB, 3aC001B HABUAHHSI.
AJe TpoBelEeHUl MOHITOPUHT CBIJUUTh: PE3yNbTaTH ICHXOJOTO-TEeNaroriyHuX JOCIiIKEHb
110710 crenugiky HaBYaHHS Y4YHIB Ha MPAKTHUL Mailke He BUKOPUCTOBYIOTHCS.

BuBueHHs1 reomeTpii € MOTYXHIM 3ac000M ()OPMYBaHHS Ta PO3BUTKY TBOPUHMX 3110HOCTEH
yuHiB. [lIkinTbHa MaTeMaTW4YHA OCBITa TPAAMINMHO OUTBII CHPSMOBAaHAa HA PO3BUTOK JIOTIYHOTO
MHCIEHHS (1 1le TOCHIMIIOCH MICHsl BIIPOBAKEHHS 30BHIIIHBOTO HE3aJIEKHOTO OIIHIOBAHHS ), TOMY
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NEPEBAKHO CTHUMYJIIOIOTHCS JIIBOIIBKYIIbHI MOKIIMBOCT] y4HIB. BukopucranHs 3aco0iB Bizyauizarii
TIOJIETIITYE CIIPUMAaHHS IIKOJISIpaMH IPOCTOPOBHX 00’ €KTIB, ajie MPaBOITIBKYJIbHI MOKIMBOCT] YYHIB
3a1isHI MaJIo, 1 11e HE CIPHSE PO3BUTKY IPOCTOPOBOI ysBH, IPOCTOPOBOI'O MUCIICHHSL.

Hamu 3 1993 poky sk y TEOpETHYHHMX JTOCTIDKEHHSX [2; 5; 6], Tak 1 y MpaKTHIll HaBYaHHS
BUKOPUCTOBYIOTBCSI CydacHi JOCHTI/DKEHHS 3 HEHpoQi3ionorii, BIAMOBIAHO SIKMM Yy HAaBYAILHOMY
IpoIieci HEOOXIHO BHUIUIATH MOTHBAIlIMHHMA, ONEpallifHui Ta pe3yJbTaTUBHUN eTalu;
CTBOPIOIOTBCSI Ta BIPOBAKYIOTBCS Y HABYAJIBHUM MPOIEC METOAMKH, SIKi CHpSMOBaHI Ha
BpaxyBaHHs CHenu(pikKu HaBYaHHS SIK IPABOIIBKYJIBHHUX, TaK 1 JIBOMIBKYJGHUX IIKOJISIPIB;
JOCIDKYIOTBCSI CTHJII MIpKyBaHb Y4HIB, crienugika po3poOKH METOIB i MPUHOMIB HaBYaHHS, IO
BPaxOBYIOTh 1HIUBIAYaJIbHI TCUXO0(DI310JI0TTYHI OCOOJMBOCTI HMIKOJISAPIB (30KpeMa Te, M0 Y4HI 3
PI3HOI0 MDKMIBKYJIBHOIO aCHMETPIEI0 POONIATh MOMMJIKH PI3HOTO TOXOPKEHHS); PO3IIISIAIOTHCS
TeHJIEpHI BIIMIHHOCTI Yy CTpaTerisix pO3yMOBUX IIPOIECiB. AJie HEOOXITHHUM € CTBOPEHHS
METOJJMYHUX MiJXO/IB, AKi O BpaxoByBaIM celU(iKy CydacHUX yMOB HABYAHHS MaTEeMaTHUKH.

Tomy MeTol0 cTarTi € OOIPpYHTYBaHHS METOJWYHHMX MIAXOAIB J0 HABYAHHS Y4YHIB
TeOMETPUYHUX MIEPETBOPEHD Y CYYaCHUX YMOBAX.

AHali3 aKTyaJdbHUX [JOCTIIZKeHb. 3 SBISETbCS BCe OUIbIIE HOBUX JIOCHTIKEHb,
NPUCBSIYCHUX TPOOIeMi (GOpMyBaHHS Ta PO3BHTKY IPOCTOPOBOI YSIBU, TEOMETPUYHOTO MHCICHHS
yuHiB. Ane iX ocHOBY 3akianu pobotu Jlypis A. P. (2003), Porenbepra B. C., bonnapenko C. M.
(1989), Cuportioka A. JI. (o0 HaB4YaHHs i3 BpaxyBaHHsAM mcuxodizuosorii, 2001), Cnpunrepa C.,
Jeiiya I'. (BpaxyBaHHs criel(]iKu «IIpaBOMiBKYILHOCTI» Ta «JIiBOMIBKYIBHOCTI», 1983) Ta iHii.

HamMu mpoBOIMINCH JOCTIIPKEHHS NPOTSATOM JIEKUIbKa POKIB, 30KpeMa y Tporieci
MiTOTOBKH POOIT MariCTpaHTIB 11010 BUBYEHHS M'€OMETPUYHUX MEPETBOPEHH 13 BpaxyBaHHSIM
Helpodizionoriunux ocobmmBoctel pizaux rpyn yuHiB (Kpasuenko JI. K., Hayk. kepiBHUK
Yameunikosa JI. I'., 2009-2010 pp [3]; Ilmrouuk T.O., Hayk. kepiBuuk Yameunukosa O. C.,.
2013-2014 pp). AJte HeOOXITHOIO € amanTarlis Po3poOICHIX METOANYHUX ITiIXOJIB IO Cy4acCHHUX
YMOB, 30KpeMa, 110 crielu}iki TUCTaHI[IITHOTO HaBYaHHS.

Bukiiag ocHOBHOro Matepiaay. ['eoMeTpuyHi NMEpeTBOPEHHS — BaXJIMBUH PO3ALT Kypcy
reoMeTpii, Ha BUBUEHHS SIKOTO Yepe3 HU3KY 00’ €KTHBHUX MPUYMH 3BEPTAIOTh HEOOIPYHTOBAHO MaJlo
yBaru. [nes reoMeTpuuHMX NEpEeTBOPEHB € OJIHIEI0 3 OCHOBHUX Y MAaTEeMATHUIIl Ta Y PI3HUX ralmy3sx ii
3aCTOCYBaHHA. BoHa TICHO MOB’s3aHa 3 MOHATTAM «(yHKLIA» (KOXHIA Toulll oxaHIel dirypu
CTaBUTHCSA Yy BIAMOBITHICTH 332 TIEBHUM 3aKOHOM OJIHA 1 TUIbKH OJHA TOYKa 1HIIOL ¢irypu). Y
HIKUTBHOMY KYypCl T€OMETpii BUBYAIOTh PyX Ta MEPCIEKTUBHO-TIO/II0HE NEpEeTBOPEHHS (TOMOTETIS).

[ToHATTS TepeTBOpEHHs y Kypcli TeoMeTpii cepeqHbOi IIKOIM AOLUIBHO BBOJAWTH Ha
HAOYHOMY, IHTYITUBHOMY piBHI. BaxmuBo, mo0 y4HI YyCBIAOMWIM: TpU TE€PETBOPEHHI
NOAIOHOCTI BiZICTaHI MK TOYKaMHU BiANOBIAHUX (iryp (oOpa3a Ta mpooOpa3a) 3HAXOIATbCA Y
sanmexxHocti X'Y'=k- XY, a pyx € momiouum meperBopernst 3 K =1. I[[o6 mpoimocTpyBaTu
HMIKOJIsipaM  crenu@iky LEeHTpaJbHOI Ta OChOBOI CHMETpii, MOBOpOTa Ta NapajeiabHOIro
NepEeHeCceHHs, HEOOX1THO BUKOPHCTOBYBATH HE JIMIIE KOMII IOTEPHI TEXHOJIOTII, ane i pyxomi
TUTAHIMETPUYHI MOIET (111 MO/IeTi MOYKE BUTOTOBHUTH SIK BUUTENb, TAK 1 caMi y4Hi).

VY3aranbHUTH BIACTUBOCTI MOKHA y BUTJIAA1 TaOnuii 1 (3aroBHIOETHCS ab0 mapajenbHo 3
BUBYEHHSM BIANOBIIHOTO NEPETBOPEHHS, 200 Ha ypolli y3aralbHEHHs Ta CUCTeMaTH3allii).

Baxn1Bo 1 KOpUCHO BUKOPHUCTOBYBATH BIJIMOBIAHY CUMBOJIIKY:

S, — ocboBa cUMeTpis BiAHOCHO Bici |;

Z,(abo S, )— neHTpagbHa CUMETpist BitHOCHO eHTpy O;

RZ" — noBopoT HaBkoO ToUKH O Ha KyT 0. °TIPOTH FOIMHHUKOBOI CTPLIKH;
R;“ — moBopot HaBkoJ0 TouKH O Ha KyT 0. °3a TOIMHHUKOBOKO CTPLIKOKO;
T, — mapanenbHe epeHeCeHHs Ha BekTop AB ;

H('; — romorteTist 3 meaTpom O i koedimieHToM K.
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Tabmums 1
Y3arajabHeHHs1 BiIOMOCTeil PO reoMeTPUYHI epeTBOPEHHS,
SIKi BUBYAKOTHCS Y KYpPCi Iu1aHiMeTpii
BaacruBocri
IleperBopenns | LlenTpanbHa OcboBa cuUMeTpis ITosopot (R g) [TapanensHe
cumerpist (Z,) | (S;) nepenecenns (T
Hepyxomi Lentp cumetpii | Bick cumerpii Ta | LlenTp Hewmae
€JIEMEHTHU TOYKH, SIKI Haje- | IOBOPOTY
KaTh BICI CHMET-
pii; mpsimi, 10
MepIeHIUKYISIPHI
BiCl cUMeTpii
Touka Y Touky
IIpsima Y npamy , mo | Y opamy VY npamy N psMY, 110
napainenbHa napasneibHa JaHii
aHiin
Kyt VY KyT, 0 piBHUHA HOMY
TpuKyTHUK Y TPUKYTHUK, 0 PiBHUNA HOMY
Koo VY ko110, 1110 piBHE oMY
dirypa VY dirypy, 1o piBHa i
CumBonika Z,(F)=F,a60 | S,(F)=F, RS (F)=F, T-(F)=F,
So(F)=F, F—>F SN F—Te ,F
F—%>F

Bunmo y4HIB NpaBMIIBHO YUTAaTH «MOBY CHMBOIIIBY», (HOPMYEMO KYyJIbTYpy MaTeMaTHYHOI
moBu. Hampuknan, S,(F)=F - d¢irypa F nepeBomutbcst (BimoOpaskaeTbcsl) BIZHOCHO Bici
cumetpii y ¢irypy Fi. ®@irypa F1 — o6pa3 ¢irypu F npu cumerpii S,, Toai F — mpoobpas Fi.
[TocnimoBHE BUKOHAHHS AEKIIBKOX MEPETBOPEHb HA3WBAIOTh KOMITO3HINEIO IMX TEPETBOPEHB.
Hanpukina, sKIo BUKOPHCTOBYETHCSI CHMETPIst 3 Biccro |, a moTiM moBopoT HaBkoio Touku O Ha
30°, To MOKHa TOBOPUTH MPO KOMITO3MILI0 0ChOBOi cumeTpii S, i mosopoty R3 . 3ammucyroTs:

R oS,. HeoOXinHO 3BepHYTM yBary yuHiB Ha MOpPSJOK 3aMUCy: MEPIIMM BHKOHYETHCS

NEPETBOPEHHS, SIKE 3allMCaHe OCTaHHIM, TOOTO 3aluc HEOOXIJHO YMTATHU 3 MpaBa HaJBO. 3amuc
Zo 0T (A) = B o3Hauae, mo Toyka A MEpPEeBOJUTHCSA B TOUKY B KOMIIO3HUIIEK MapaenbHOTo

nepeHocy Ha BeKTop AB 1 IIeHTpaIbHOIO CUMETPIEI0 3 IIEHTPOM B TOUII A.

BukopucranHs CHMBOJIIKHM J0MoMarae 3eKOHOMHUTH 4ac y Mpolieci po3B’si3yBaHHS 3ajadl, il
o(opMIIeHHSs, JOMOMarae IIKOISApaM YCBIJOMHTH ajropuT™M ii po3B’si3yBaHHs 3a1adi. KoxxHuii
3aliC CHMBOJIAMH HEOOXI1THO «IIPOTOBOPIOBATHY, TMOSICHIOBATH. Lle crprsie po3BUTKY y HIKOJSPIB
31aTHOCTI TpaHc(opMyBaTH iHPOpMallito, (GOPMYBaHHIO KyJIbTYPU MAaTEMAaTUYHOI MOBH.

VY reomerpii pyx BiAirpae BaXJIMBY POJib: 3MIHIOETHCS pO3TalllyBaHHsI (DIrypy Ha IUIOLIMHI, aje
HE 3MiHIOI0ThCs opMa Ta po3mipu. [Ipu yomy modyoBa diryp, y ki nepeayTs 3a1ati Girypu npu
BKa3aHUX pyXaxX, 3BOAUTHCS JIO MOOYJOBH BU3HAYAIBHUX TOYOK (MOHSTTS «6U3HAUAIbHI MOYKU)
Oyno BBeneno YameunikoBuM C. M. [1]. BusHauanbHi TOUKM MOTPAKTOBaHI HUM SIK TaKi TOYKH
¢birypu, sKi 0IHO3HAYHO 11 3a/1a10Th. OCKUIbKY MPU PO3B’sI3yBaHHI 3a/1a4 Ha MOOY/I0BY BU3HAYAIBHI
TOYKH IIYKaHOI (PIrypu MOXKYTb OYTH OfiepaHi K TOUKHU MEPETUHY JBOX MPSMHX, IBOX KiJI, IPSMOL
Ta KOJIa, TO TIONIYK YMOB iCHYBaHHSI PO3B’SI3KiB 3a/1a4i 3BOJMTHCS, SIK MPABUIIO, JIO TOITYKY YMOB
HEePETHHY JBOX MPSIMUX, ABOX KiJI, MPSIMOT Ta KoJa.

Onne 13 3aBAaHb BUBUEHHS PYXiB y Kypci reoMeTpii — GOpMyBaHHS B Y4UHIB MOHATTS PO
piBHICTb TeoMeTpuuHUX ¢iryp (paHille BHUKOPHUCTOBYBABCSI TEPMIH «KOHTPYEHTHICTBY),
BUPOOJICHHSI HABUYOK BUKOHYBATH MOOYIOBHU 3a JOTIOMOTOIO ITUPKYJIS Ta JIHIMKKA. OOMEKESHHS
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aume mo0yAoBaMH 3a JOMOMOTOI0 BIANOBIAHUX TPOrpaMHHUX 3ac00iB 0OMEXYe PpO3BUTOK
CaMOCTIHHOTO T€OMETPUYHOTO MUCIICHHS YYHIB.

TpaauuiitHo 3ycTpidaemMo pi3Hi 03HAYEHHS! CHMETPUYHHUX TOUYOK. BUKOPHCTOBYIOTHCS
KOHCTPYKTHBHI O3HAYEHHS, 30KpeMa Y KOHTEKCT1 [IEHTpaJIbHO1 cUMeTpii: Hexal O — (ikcoBaHa
Touka, X — JIOBUTbHA TOYKA IUIOMMHU. BigknaneMo Ha mpooBkeHH1 Bigpizka OX 3a Touky O

Bizpizok OX', mo gopiBHoe OX. Touka X' Ha3MBAETHCSA CUMETPUYHOIO TOYIl X BiAHOCHO
touku O. Take 03Ha4eHHS BOJHOYAC BU3HAYAE cr10CciO moOyaoBu ToUku X'. 3ycTpiuaroThes i
1HII 0O3HAYEHHSI CHMETPUYHHUX BIJIHOCHO JIaHOI TOYKH (LIEHTpa cuMeTpii) Touok: nBi Touku X 1 X'
HA3UBAIOTHCS CUMETPUIHUME BiHOCHO Touku O, sxmo O € cepeaunoro Bigpizka XX'.

@dopmanbHe BBEACHHS TMOHITH TPHUBOIUTH JI0 HEPO3YMIHHA IX CyTi, TOMY Tepe
(opMyITIOBaHHSAM O3HAUCHHS OYIb-SKOTO PYXY, JOLLIFHO 32 JOMOMOTOI0 HA0UHHX 3ac001B HaBUaH-
Hs1 POLTFOCTPYBATH HE JIMIIIE HOTO KIHIIEBUIA PE3YJIbTaT, ajie i TUHAMIKY, OCHOBHI BJIIACTHBOCTI.

Hanpuknan mst imroctpanii BIacTHBOCTEH IIEHTPAIbHOI CUMETPii BUKOPHUCTAEMO HAOUHHIM
MOCIOHUK, SIKHH CKIAJA€ThCs 3 JIBOX <IIIBIUIOLUIUMH» (PyXOMa <«IiBILIOIIMHA» — 13 MPO30POro
Mmarepiany, HepyxoMa — 3 Henmpo30poro marepiany). Hamu Oyiio po3ristHyTi CX0xki MOETI.

Hanpukian, Mmozaens (puc. 1) mpu3HaueHa i po3B’sI3yBaHHS 3aj1ad TAKOTO 3MICTY:

1. Sk 3HaiiTH TOUKY, B SIKy mepeine (ikcoBaHa TOUKa MPH 3aJaHiil OCbOBiM cumeTpii 3
Biccro cumerpii |?

2. Yu Oynyts cumerpuuti Touku M i P BigHOCHO mipsimoi 17?

VY4HiI MarOTh B XOJlI MipKyBaHb 3p0OUTH BHCHOBOK: 1100 Touku M i P Oynu cumerpuuni
BITHOCHO TIpsiMOT |, HEOOXiHO 11100 BUKOHYBAJIUCH JIBI YMOBH:

1) MP LI;

2) MO =O0P, ne O — touka nepetuny MP i 1.

3a JOMOMOTOI0 TaKOi MOJENi pa3oM 3 YYHAMH MOXHa C(HOPMYJIIOBATH BaXJIMBI
BJIACTUBOCTI OCbOBOT CUMETPii (aKTHBi3allis Mi3HABAIFHOT AKTUBHOCTI YYHIB):

1) Touku Bici CUMETpil MepPeX0iTh B TOYKH BiCi CUMETPIT;

2) mpsiMi, epIeHIUKYISIPHI BiCi CUMETPIT, IepexoasiTh cami B ceOe;

3) 30epiraeThCs BiHOIICHHS MApajIeaIbHOCTI;

4) 30epiraeThCst BiACTaHb MK TOYKAMHU;

5) dirypa nepexoauts y piBHY it Qirypy.

=
=
)
=

=

]

Puc. 1. 3amaui, 1o po3B’sI3yFOTHCS 3a JTOTIOMOTOI0 MOJIeN (Bi3yaizailisi)
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L1s Mozenb JONOMO’KE YUHSM BIATOBICTH Ha 3alUTaHHA: <«SIK MOKHA OJHO3HAYHO 3a/1aTH
OCBOBY CHUMETPit0?» (3a7a€ Bich CUMETPii a00 mapa BIAMOBIIHUX TOYOK — oOpasa Ta mpoodpasa).
3a3HaYMMO: BUKOPUCTAHHS JIMIIE KOMIT FOTEPHUX HpOrpaM JUis Bi3yai3allii ralbMye pO3BHTOK
POCTOPOBOI YSIBH, CIIENU(DIYHOTO «T'€OMETPUYHOTO OauCHHSI.

Po3ymiHHS mIKOJISIpaMH CYTHOCTI O3Ha4eHb (iryp, CUMETPHYHMX BIAHOCHO JAHOi TOYKH, 1
HEHTPAILHO-CUMETPUYHOT (PIrypH HE CIIPUYMHSIOTH TPY/IHOIIIIB, SKIIO MTPOLTIOCTPYBATH Taki (irypu
pi3HUMH TpuKiIagaMu. [Ipu 1bOMYy MOTPIOHO HABECTHM NPUKIAAM HE TUIBKH I[IEHTPAIbHO-
CUMETPUYHUX Te€OMETpUYHUX (iryp (IpsiMa, BiAPI30K, KOJIO, Mapajenorpam), a i pisHOMaHITHUX
OPHAMEHTIB, III0 BPAXOBYE Pi3HIi Mi3HABAIBHI HOTPEOH Y4HIB, YPI3HOMAHITHIOE TIPOLIEC HABYAHHSI.

Jlesiki y4HI TUTYTalOTh TMOHATTS «(irypa, CHMETpUYHA JIaHIi BIIHOCHO TOYKH / TIPSAMOT)» Ta
«UEHTpalbHO-cUMETpUYHa Girypa» / ¢irypa, mo cuMmeTrpuyHa BigHOCHO mnpsmMoi. OTxe,
MOTPiOHO HAroJIOCUTH, IO B IMEPIIOMY BUIAAKY HIAEThCSA MpO 1BiI Girypu, a B Ipyromy — mpo
OJIHY, sIKa B pE3yJIbTaTi HEPETBOPEHHS CUMETPIil IepexXoIuTh cama B cebe.

BaxiuBO 3ayBaKUTH JOCTaTHI YMOBH, 32 SIKUX 33Ja€ThCs IICHTPaJIbHA 1 OChOBA CHMETPIi.
1106 3amatu HEHTpalbHY (OCHOBY) CUMETPIIO, TOCUTh yKa3aTH: IEHTP (BICh) cCUMETpii abo MBI
BIJIOBiAHI TOYKH (IIpoodpa3 Ta 06pa3). Y Apyromy BHUIAJKY JETKO MOOYIyBaTH LEHTP ado BiCh
CUMETPIi, 1 TaKi 3aBIaHHS HEOOXIJIHI .

[Ipy BHBUYEHHI T€OMETPUYHHX MEPETBOPCHb HAWOUIBIIEC YCKIATHCHb — HABYAHHS Y4YHIB
BUKOHYBATH TepeTBOpeHHs moaioHocti. 11100 BigmoBigHWii HaBUANBHHA Marepial ypoky OyB
3pO3yMIUTUN KOXKHIM Tpymi Y4HIB 3 Pi3HOIO (PYHKIIOHAIBHOIO ACHUMETPIEI0 MO3KY, JOILIBHO
BUJIUIUTH TaKi €TamM.

3aBaaHHs (BUKOPHCTOBYBAJIOCH HamHu Y [4], 3anpononoBano Yameunikosoro JI.I'. (1976)).
Jana npsima | 1 kosto 3 rierTpom B Toutli O ta pagiycom R. Ha npsiwmiii i ko (O;R) 3naiiT Toukw,
10 CHMETPUYHI BIJIHOCHO MPSIMOI a.

Ha nmomomory mpononyerscsi HaowuHui 3aci® (puc. 2). s «1paBOMiBKYJIBHUX» YYHIB
HEpyXOMa HaIlIBIUIOIIMHA Mae OyTH OUIOro Koibopy, a KpecleHHs Ha Hill 4opHoro. s
«JTIBOMIBKYJIBHHUX)» YYHIB HABIAKH.

Puc. 2.

Ha npyromy erami 3MoJentoeMoO po3B’si3yBaHHsS IIi€i 3ahayi Ha JOMILI Ta y 3OLIUTI 3
BIJIMOBITHUMH 3amnucamu (puc. 3):
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1) s,()=I"

2) I'mkono(O;R) = A", I'mkono(O;R) =B';
3) S,(A)=A, Ael;

4) S,(B)=B,Bel .

AA' LI, AK =KA", Ael, Ael'.

Po3B’s3yBaHHS 3a/1a4 TAaKOTO THUITy BUKOHYETHCS JICTIIE «IiBOIIBKYJIBHUMN» y4HSIMHU. Ha
TPEThOMY €Talli MOXKHA 3alpoIlOHYBaTH YYHSIM pO3B’s3aHHS Ili€l 3a7adi 3 BUKOPHCTAHHIM
nakety DG (puc. 4).

Puc. 4.

JloTprMaHHS TOCIIZOBHOCTI €TalliB Ha/la€ MOXXJIHMBICTh 30alaHCyBaTH CIPSIMOBAHICTh
pOOOTH SIK 3 (IBOMIBKYJIBHUMUY», TaK 1 3 «IPaBOMUIBKYIbHUMM» y4dHSAMH. OTXKe, BUBUEHHS
F€OMETPUYHUX NEPETBOPEHD YUHAMH 000X TPYIl CTa€ O1IbIll €()EeKTUBHUM.

BHCHOBKM Ta MepCHeKTHBH MOJAJNBIIMX HAYKOBHX PO3Bilok. JlocmimkeHHs
MEXaH13MIB MUCJIEHHS, BIAKPUTTSIM MDKIIBKYJIbHOI aCUMETPIi MO3KY MOSCHIOIOTh HEOOX1IHICTb
BUKOPUCTaHHS PI3HOMAHITHOIO METOJUYHOIO I1HCTPYMEHTapito y Tpoleci HaBYaHHS
MaTeMaTuki. CopsIMOBaHICTh HA PO3BUTOK JIOTIYHOTO MUCJIEHHS (30KpeMa i y MiIpyYyHUKax), Mo
CyTi, € CHpSMOBaHICTh Ha CTUMYJIOBAaHHS <«IIBOMIBKYJBHUX MOXJIMBOCTEH»  yYHIB.
«[IpaBomiBKyIIbHI MOXXJIMBOCTI» PO3BHBAIOTHCS HEJOCTATHHO, TOMY W TAIIbMY€ETHCS PO3BUTOK
IPOCTOPOBOTO MUCIIEHHSI LIKOJISIPIB.

VY4H1 3 BUCOKUM PIBHEM PO3BUTKY IHTEJEKTY JIETKO BCTAHOBIIOIOTH B3a€MO3B'S3KU MIXK
YSBIIEHHSMH 1 IOHATTSAMH, TOMY 1 Bi3yallbHI 00pa3u HaOyBalOTh a0CTPAKTHOTO XapakTepy, Y HUX
PO3BUBAETHCS 3ATHICTH 10 ONEPATUBHOIO MEPEXOJy BiJ MOJAEII 0 OpUriHaly, BiJ Mpoodpasy
70 o0pa3y Ta HaBmaku. JlJI1 HUX BUKOPUCTaHHS CUMBOJIIKM € OpraHiyHMM. J[nsd iHImuX y4HIB
O11b11 €()eKTUBHUM METOJIOM BUBUYEHHS T€OMETPUYHHX [IEPETBOPEHD € KOHKPETHO-1HAYKTUBHUN
3 OIOPOIO Ha HAOYHICTH 1 XKUTTEBUH JOCBIA, JUII HUX HEOOXIJHA pPETENbHO po3pobiieHa cucTemMa
HAOYHUX 3ac001B HABYAHHS, IHCTPYKLII 1010 i1 CAMOCTIHHOIO BUTOTOBJICHHS.
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Chashechnikova O. Methodical features of teaching geometric transformations of
students with different styles of thinking.

Summary. On the basis of taking into account psychological research, it is possible to
identify patterns of assimilation by different groups of students of specific topics of school
mathematics course, in particular geometric transformations. It is that these features that make
it possible to develop an appropriate effective system of methods, techniques, learning. But
monitoring shows that the results of psychological and pedagogical studies on the specifics of
students' teaching in practice are hardly used. The study of geometry is a powerful means of
forming and developing students’ creative abilities. School mathematical education is
traditionally more aimed at the development of logical thinking (and this has increased after the
introduction of external independent evaluation), so the left -hunger capabilities of students are
predominantly stimulated. The use of visualization facilities facilitates the perception of spatial
objects by students, but the right -wing opportunities of students are not involved, and this does
not contribute to the development of spatial imagination, spatial thinking. Geometric
transformations are an important section of the geometry course, which, due to a number of
objective reasons, pay little attention to a number of objective reasons. The idea of geometric
transformations is one of the main ones in mathematics and in various areas of its use. It is
closely linked to the concept of "function™ (each point of one figure is in line with a certain law
one and only one point of another figure). One of the tasks of studying movements in the course
of geometry is to form the concept of equality of geometric shapes in students (previously used
the term "congruence™), the development of skills to perform construction with a compass and a
ruler. Restriction only by constructions with the help of appropriate software limits the
development of independent geometric thinking of students. Parity compliance gives the
opportunity to balance the orientation of work with both "left" and "right" students.

Key words: study of geometry, geometric transformations, inter -pistol asymmetry,
thinking styles, studying geometry, educational process in mathematics.
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yHiBepcuteT iMeHi A. C. MakapeHka

PO3BUTOK MEJIAI'PAMOTHOCTI
MAWBYTHIX YUYUTEJIB IPUPOJHAUYMNX JUCIUILITH

Y cmammi poskpumo cymuicmv nousmms meoiacpamomHocmi 8 yiiomy i 8 oceimi
30kpema. Ax  poboue eusHauenHs MediAZpAMOMHOCMI NPUUHAMO make: ye pigeHb
MeOiaKynbmypu, AKUU CMOCYEMbCA BMIHHA KOPUCYBAMUCS IHGOPMAYIIHO-KOMYHIKAMUBHOKO
MeXHIKOI0, upaxdcamu cebe i CRIIKY8AMUCsL 3a O0NOMO20i0 Media3acodis, c8I0OMO CRpUIMamu i
KpUMUYHO maymadumu iHgopmayiro, i00inamu peanbHicmv 6i0 ii 8ipmyanvHoi cumynayii,
moomo po3ymimu peanvbHicmvb, CKOHCMPYUOBAHY Meodiaoddcepenamu, OCMUCTIOBAMU B1AOHI
CMOCYHKU, Mihu i mMunu KOHMPO.I0, SKi BOHU KYIbMUBYIONb.

Busnaueno, wo HatiOinouws nepcnekmusHUMU WLIAXAMU YAPOBAOIHCEHHS Mediaoceimu y
0C8imHill npoyec 3aK1aoie 8UWOI Neda202iuHOI 0C8IMU MONCYMb GUCIYNAMU K 8KIIOYEHHS 00
OCBIMHIX NPOSPAM OKDEeMUX HABUANbHUX OUCYUNIIH, MAK [ 6KIIOYEHHA 00 pobouux npozpam
ICHYIOUUX — OUCYUNIIH — cneyianvbHux  po30inie/Mooynie 3  (opmysaHns ma  po36UmMKy
Mediaoc8imuboi KoMnemeHmHoCni.

06’ ckmamu mediaoceimu, wo MONICYMb OYMU IHMeZPosani 6 HABUANbHI OUCYUNTIHU,
BUCMYNAIOMb. HABYAILHA IHHOpMAayiliHi 00 '€kmu 6 He3aneicHocmi 8i0 Hocis 1 Odicepend
iH(hopmayii; KoMyHIKayilHi KaHaiu O nepeoadi iHopmayii; mexHiyHi 3acobu cmeopeHHs,
nepemeopeHHs, HaKONUYeHHs, nepedadi ma BUKOPUCMAaHHS IHGopmayi.

Ilposedeno ananiz cmarny 00cnioxHceHocmi npoobaemMu BUKOPUCMAHHS MediacpamMOmHOCHi
nio 4ac 6U8YEHHs NPUPOOHUYUX OUCYUNJIIH Y HABYAHHI CIMYOEeHMi8 NPUPOOHUYO-2e02PAPIYHO20
Gaxyromemy. Cmyoenmam pi3Hux Kypcie 0y10 3anponoHO8AHO NPOUMU ONUMYBAHHS, Memd
AK020 NOAA2ANA YV BUABNEHHI DPIGHSA NPUPOOHUUO-HAYKOBOI 2paMoOmHOCmi ma 008ipu 00
inghopmayii 3 media. Yuacuuxkam onumysamHs OYIO0 3aNPONOHOBAHO NPOAHANIZYEAMU
iHhopmayiro, wo wacmo 3ycmpiuaemvcs Ha opymax i caumax i UCI08UMU BNLACHY OYMK) 3
yvo2o npusody. Busenreno wuaibinbw cmitiki mipu ma ynepeodiceHHs 3000y8avie oceimu,
NO8’s13aHi 3 VAGNEHHAMU NPO 300POBUll CNOCIO HCUMMA, OCHOBU NPABUNLHO2O XAPYYBAHHS,
nputiomu NiKy8anHs 3acobamu HapoOHOi MeEOUYUHU MOUO.

Knrwowuosi cnosa: oceimuiti npoyec, 3axnaou suwoi ocsimu, 3000ysaui euujoi oceimu,
HABYAHHA NPUPOOHUYUX OUCYUNIIH, MedlacpamMOmHicmb, Mediaoceima, pieeHb NPpUpoOHUYO-
HAYK0BOI epamomHuocmi, 008ipa 00 iHghopmayii 3 meoia.

IMocTanoBka npodJiemMu. Y cBiTIII pehOpMyBaHHS CY9aCHOI OCBITH 3/100yBadl OCBITH MArOTh
HABYUTHCS ONEpyBaTH HAOYTMMH KOMIIETEHLISIMM Ha TMpPaKTHLl. AJile BHHUKAE NPUYMHHO-
HACJIJIKOBUH 3B'I30K: SKIIO 1H(OpMAaIs, SIKY BOHM 3/100yBalOTh, HE IOCTOBIpHA, TO YU HeEce
KOMIIETEHIIis, cpopMoBaHa Ha ii OCHOBI, SKyCh KOpUCTh B mopambiiomy? Toxx BpaxoByrodd
HECKIHYEHHUH MOTIK iH(OopMaIlii, SKHif HacC 0TOUYeE 3 pi3HUX 1H(POPMAITIHHUX JHKEPET, MOKITMBOCTEH
0e3nepenKoAHOTrO IOCTYITY J0 Ti€l uM iHIIo1 iH(opMallii, OCBITHIN MpoIec Ma€e WTH B HOTY 3 IUM, A,
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MO>KJIMBO, HaBITh MaTH BUNIEPEPKYBAILHUI XapakTep, ISl MONepeKeHH i1 HeraTUBHUX HACHIJIKIB.
CamMe TOMy Mepen OCBITHIM IPOIIECOM IIOCTaE 3aBJaHHS HABYMTH 3100yBadiB OCBITH PO3YMITH
MeiaiHpopMarlito, YCBIZOMIIOBATH MEXaHI3MH 1 HACHIAKH il BIUIMBY. 30KpeMa, OJHIEI0 13
KITFOYOBUX KOMITETEHTHOCTEH BU3HAYECHO 1H(POPMAIIMHO-TIM(POBY KOMIIETEHTHICTS, 1110 HEce B cO01
BIIEBHEHE, a TAKOXK KPUTHYHE 3aCTOCYBaHHs iH(opmariitHo-komyHikaniitaux texHonorii (IKT) mns
CTBOPEHHS, TOIIYKY, 00poOKH, OOMiHY iH(OpMalli€r0 Ha 3aHATTAX, y MyOIIYHOMY MpPOCTOpI Ta
NpPUBATHOMY CHUIKyBaHHI. [H(opmamiiina i MemiarpaMOTHICTH € HEBiI'€MHUMH CKJIaJOBUMHU
MIporpamMyBaHHs, AJITOPUTMIYHOTO MHCIIEHHs, pOOOTH 3 PI3HOTO poay Oa3amMH JaHUX, Oe3MeuHOl
poOOTH B IHTEpHETI, a TAKOXX BOHA BUUTH PO3YMIHHS €TUKH POOOTH 3 iH(OpMali€ro (aBTOPChKE
MIPaBo, IHTENIEKTyaIbHA BJIACHICTh TOMIO) [1].

AHaJ3 akTyaJdbHHUX Aocailxenb. MeniaociTa y XXI CTONITTI € HEBIJ €MHOIO CKJIAIOBOIO
OCBITHBOTO TIpollecy. Y Hamiiid KpaiHi Bke OUIbIe JIecsaTH poOKiB peamizyeThest «KoHIemis
BIIPOBAHKEHHS MEIa0CBITH B YKpaiHi», o Oyia cxBaieHa moctaHoBoro [Ipesumii HartionansHoi
akajemii negaroriuaux Hayk Ykpainu 20 tpaus 2010 poky, mpotokon Ne 1-7/6-150 [3]. ¥ 2016
poui Buitnuia ii HoBa pemakiist [2]. T'omoBuuit 3axym Konnemnii nonsrae B cipusiHai po30y/I0Bi B
VYkpaiHi eheKTHBHOI CUCTEMH MEIIa0CBITH, II0 MAa€ CTaTH (PyHIAMEHTOM T'yMaHITapHOi Oe3meku
JIep)KaBh, PO3BHTKY 1 KOHCOJNIJAIl TPOMAISHCHKOTO CYCHUIbCTBA, TPOTHIT  30BHILIHIN
iHpopMariifHiii arpecii, BceOIYHO MIATOTYBaTH HiTe 1 MojoAb A0 Oe3rne4yHoi Ta eEeKTUBHOI
B3a€MOJIIT i3 Cy4acCHOIO CUCTEMOIO Mezia, (hopMyBaTH y TpoMaJIsiH MeiaiH(opMaIliiiHy TpaMOTHICTb
1 ME1aKyJIbTYpPy BiNOBIAHO JI0 IXHIX BIKOBUX, IHAMBITyaIbHUX Ta IHIIMX OCOOIMBOCTEH.

Tpu eranu pearizarfii KOHIEMIT OXOIUIIOIOTh eKcrepuMeHTanbuuii eran (2010-2013),
MOCTYTIOBE BKOPIHEHHS MEIaoCBITHM Ta cTaHaapTu3amito Bumor no Hei (2014-2016) i1
MOJTAJTBIIMIA PO3BUTOK MEIA0CBITH Ta 3aBEPIICHHS MacoBOTro 3anpoBapkeHus (2017-2020).

Y 2011 pori po3mnoyaBcst eKCIEPUMEHT 13 3apOBaPKEHHST MEIIa0CBITH B OCBITHIiH Mpolec y
82-X 3araJbHOOCBITHIX MIKONaX cemu obnactedt Ykpainu, AP Kpum Ta micra KueBa. Takox 3a
cnpusiHHS MiHICTEpCTBa OCBITU Ta HAYKH, MOJIOJII Ta CIIOPTY YKpaiHU TodYana BIIPOBAIKYBaTHCS
mporpaMa 3 MeTIaoCBITH Ui BUMTENIB, sIKI MPOXOAATh MiABUINEHHS KBamidikamii. 3rigHo 3
Konueniiero, MeniaocBiTa — 1€ YaCTUHA OCBITHBOTO TIPOIECY, CIPsIMOBaHa Ha (hOpMyBaHHS B
CYCHLUIBCTBI MEMIaKyJIbTYpH, MIATOTOBKY OCOOMCTOCTiI 10 Oe3neuHoi Ta epeKTUBHOI B3aeMOii 3
CYYaCHOIO CUCTEMOIO MacMelia, sIK TPAJULIHHUMU (IpyKOBaH1 BUJIaHHS, pajilo, KIHO, TenedayeHHs),
TaK 1 HOBITHIMH (KOMIT'IOTEPHE OIOCEpPEIKOBAHE CIIUIKYBaHHs, IHTEPHET, MOOUIbHA TenedoHis)
Mejlia, 3 ypaxyBaHHSM PO3BUTKY iH(OpMaIIiiHO-KOMYHIKAIIHHUX TEXHOJOTIH [2, ¢. 7].

ITin MeniarpaMOTHICTIO PO3YMiIOTh PIBEHb MENIAKYJIbTYpH, SKUH CTOCYETbCS BMIHHS
KOpHCTYBaTHCs 1H(OPMaIiifHO-KOMYHIKaTUBHOIO TEXHIKOIO, BUpaxaTu ceOe 1 CIUIKyBaTHUCA 3a
JOTIOMOTOI0  Meflia3aco0iB, CBIIOMO CHOpUWMATH Ta KPUTUYHO TIAYMaduTH iHOpMaIlito,
BIIUIATA pEaNbpHICT BiA 11 BIpTyaJibHOI CHUMYJALii, TOOTO pO3YyMITH pEaAbHICTb,
CKOHCTpYHOBaHy Mejia/pKepesaMHi, OCMUCIIOBATH BJIAJHI CTOCYHKH, Mi(M 1 TUIIM KOHTPOJIIO,
SIK1 BOHU KYJIbTUBYIOTH [2, . 8].

[lenTpanpHe TOHATTS MEAIarpaMOTHOCTI — IIe Mefdia, SK KOMYHIKAIliifHI KaHaau Ta
IHCTPYMEHTH, 110 BUKOPUCTOBYIOTHCS JJIsl 30epekeHHs Ta JoHeceHHs iHpopMallii. 3a3HauuMmo,
10 Y KOHTEKCTI MeIiarpaMOTHOCTI MOHSTTS «Me/ia» 1 «MacMmelia» € CHHOHIMaMHu. 3a3BHYai,
KOJIM TOBOPATH IMpPO MeJia, TO MalTh Ha yBa3l BCl MOXJIMBI 3acO0M MacoBoi 1H(opmarii:
TesiebaueHHs, IHTEepHET, pajlio, ra3eTu Ta kxypHanu. OHaK 1e JajeKo He TOBHUH meperik, 60 10
HOCIiB 1H(popMalii HasexaTh 1 pekiama (y Oynp-akiii ¢popMi), Biieo- Ta My3U4HI TBOPH, BiJl€0-
Ta KOMIT'IOTEpHI IrpH, KHWKKU U HaBiTh OaHkHOTH Ta MoHeTH. Cinni Illeitbe 1 deii3 Poroy B
HiAPpYYHUKY JUIs BuMTeniB «MemiarpaMoTHICTR» [6, c. 51] BHOKpeMITIOIOTH TpH OCHOBHI
XapaKTEepUCTHKH Mefia (MacMeria):

— MeJia nepesaroTh MOBIJOMIICHHS 3a JOTIOMOTOI0 Bi3yalbHHUX (K Y BHUIJISJI TEKCTY, TaK 1

BUIJISAJII 300pa)KeHb) UM ayAialIbHUX 3aC001B;

— MeJia BUPOOJITIOTHCSI MACOBO ISl BEIIUKOI Ay TUTOPI;
— Ti, XTO CTBOPIOE MEIIallOB1IOMJICHHS, HE TIEpeOyBatOTh MOPST 13 TUMH, XTO iX CIIpHiiMaE.

Awmepukancekuii crniemianict Kpic BopcHonm muire, mo MemiarpaMoTHICTh — II€ 37aTHICTh
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eKCIIEpUMEHTYBATH, IHTEPIPETYBATH / aHATI3yBaTH Ta CTBOPIOBATU MeaiaTekcTH [8]. Takoi & qymMKu
1 mokTop (inocodii B Haymi mpo moeninky Pobepr K’ro0i: MemiarpaMOTHICTh — 1€ 3AaTHICTh
BUKOPUCTOBYBATH, aHAJII3yBaTH, OLIHIOBATH Ta IEPEIaBaTH MOBIAOMIICHHS B pi3HUX (opmax [7].

Hesixi BueHi, 3okpema O. B. Bonomenrok, B. @. [Banos, JI. Kynsunnceka, B. B. PizyH Ta iH.,
PO3ITSIIAIOTh Cy4acHI Mefia fK <diapajeibHy IIKOTy», fiKa € Jis 3700yBadiB OCBITH OLIBII
OJM3BKOIO 1 MIBUIIIEC HABYAE TX KPUTUUYHO MUCIUTH, OCBOIOBATH HOBI BMIHHS Ta HABUYKHU, a OTXKE 11
BIUTMB MOMITHO 3pPOCTa€, B TOW 4ac SIK KJIACHYHOI IIIKOJIM, HaBmaku, mamae [4; 5]. Lle 3ymoBieHO
nekinmbkoma npuurHamu. [lo-nepie, cydacni 3MI sikomora Ouibllie HAMaratOThCsl MPUTATHYTU J10
cebe crokuBaya, CIIMparvrch Ha HOTO CMakKy Ta BIOAOOAHHS, epeOrparoyun Ha cede HaBYasbHI Ta
npocBiTHALIBKI (GyHKIIT. g iHdopMariis — mpoayKT, Tak 3BaHOI, 1HIYCTPIi CBIIOMOCTI — OYXKe
HOTY)KHOI Taiy3l BHPOOHHMIITBA, CHPSMOBAaHOI Ha MAaHIMYJTIOBAaHHS CBIJIOMICTIO CIIOXKHBada 3
neBHUMH 1sMH. [lo-mpyre, vac, sikuit 3700yBadi OCBITH TMPOBOIATh CHUIMYM TIE€PE]] MOHITOPOM
TenedoHy, ad0 KOMIT I0Tepa Maiike TaKuii ke, 0 BOHHM MPOBOAATEH B 3aKJIaJli OCBITH, a00 HAaBITh 1
nepeBuiye. Tomy HeoOxinHO oOupaTu Taki opmu i Meroau poOOTH, 00 BiACTaHb MK Memia- 1
OCBITHIM IPOCTOPOM HE 3pOCTalIa, a HABITAaK! CTaBaJIa MEHIIIOKO.

bararopiunuii n0CBiA peanizailii TEOPETUUHUX 1 MPAKTUYHUX 3acaj MEIIaoCBITH y PI3HUX
KpaiHax CBiTy OTpPMMaB Baromy 3HAYYIIICTh y COIIaIbHOMY BHUMIipi. JIOCHITHUKHA IBOTO TTHTaHHS
MIEPEeKOHaHI, 10 MEIIa0CBiTa MPAKTUYHO CTAa€ CHHOHIMOM iH(opMaIliiHO-IIU(PPOBOI TPaMOTHOCTI.
Po3ninennss Mk Memia (3 akmeHTOM Ha TpaaMiiiiHI 3aco0m macoBoi komyHikamii) Ta IKT (sx
TEXHOJIOT1i yrmpaBliHHA 1H(QOpMAIli€l0 Ta KOMYHIKAIIEI0) BXKE HE ICHYE B KOHTEKCTI KOHBEpPIeHITil
TeXHO-Mefia. Y CydacHii renmarorimi IiJ1i MEIiaoCBiTH MOAIOHI A0 THX, SIKI TEPEecIiTyBalIncs B
nornepeHi 1ecaTuiiTT udpooi peBomtonii. Lle — BuxoBaHHs y cdepi CriIKyBaHHS.

OCHOBHOIO 3MiCTOBOIO (DYHKIII€I0 MEIia0CBITH, SIK MPEAMETHOI Taly3i 3HaHb 1 TiSUIBHOCTI
JIOJVHY € IHTeNeKTyalbHa 1 MpollecyalbHa B3aEMOJiSl IUX JIBOX KOMIIOHEHTIB. BBaxaemo, 110
NEPCHEKTUBHUMHU IUISXaMH YIPOBA/DKEHHS MEIIA0CBITH Yy OCBITHIM Tpolec 3aKiaiiB BUIIOL
[eIaroriyHoi OCBITM MOXXYTh BHUCTYHAaTH SIK BKJIIOUYEHHS JIO OCBITHIX HpPOrpaM OKpPEMHX
HAaBYAbHUX JUCHUUIUIIH, TaK 1 BKIIOUEHHS 10 poOOYMX Tporpam ICHYHUUX AUCIMILIIH
CreliaIbHUX PO3JUIIB/MOIYIIB 3 (POPMyBaHHS Ta PO3BUTKY ME1a0CBITHHOT KOMIIETEHTHOCTI.

[HTerpaniss MeAiaoCBITH 10 HABUAIBHHUX IUCHUILTIH, Cpuse (POPMYBaHHIO B 3700yBayiB
OCBITH KJIIOUYOBMX NPEIMETHUX KOMIIETEHTHOCTEH, PO3BUBAE CAMOCTIHHICTh B pPOOOTi, BUHUTH
BUOKPEMIIIOBATU TOJIOBHE, CHIBCTAaBIATH (akTH, pOOUTH IX MEPEBIpKY Ta aHaJi3yBaTH PHHOK
1H(hOpMaLIIHHUX PECypCiB, MEPEBIPSITU TOCTOBIPHICTH JIKEPEN Ta IX aKTYaJdbHICTb. YKOpPIHEHHS
MEJ1a0CBITH, SIK OCBITHBOTO HAINpPSMKY, — II€ Ba)KJIMBA CKJIAJ0Ba JUIsl PO3BUTKY CYCIIJIbCTBA,
IIPOBAKEHHS MEJIIA0CBITHIX TEXHOJOTIN B JUCHMIUIIHU IPUPOJHUYOrO LHUKIY, IO BIAIIPAlOTh
B)XJIUBY POJIb Y MIJTOTOBLI MaOyTHIX yYUTEIB.

Mera ui€i crarTi nosisirae y JOCHIIPKEHHI PIBHS C(OPMOBAHOCTI MEIIarpaMOTHOCTI Y
CTYZEHTIB IPUPOAHUYO-TEOrpadiyHOTO PaKyIbTETy.

Bukisaa ocHoBHoro marepiany. Ilemaroriynuii ekcmepuMEHT NpPOBOAMBCS HAMHU B
CyMcbKkOMy JiepkaBHOMY TMefaroriyHomy yHiBepcuterTi imeHi A.C.Maxkapenka y 2022-2023
HaBUYAJIBHOMY POIll. Y JOCHIDKEHHI B3SUIM y4acTh 3/100yBadl OCBITH MEPIIOTO Ta APYroro
OCBITHBOTO PIBHIB, IO HaBualoTh 3a crnerianbHOCTAMU 014 Cepennst ocpita (Ximis) Ta 014
Cepenns ocBita (biosoris Ta 310pOB’s JIOAUHH).

CryneHTaM pi3HMX KypciB Oyj0 3alpOIOHOBAHO MPONTH ONUTYBAaHHS, METa SKOTO
noJisirajia 'y BUSIBJIEHHI PIBHSI MPHPOJHUYO-HAYKOBOI I'PaMOTHOCTI Ta JOBIpU 10 1HQopMaIii 3
Mesia. YYaCHMKaM ONMMTYBaHHs OYJO 3aIpOINOHOBAHO MpOaHaNi3yBaTH iHPOpMaIlio, 110 4acTo
3ycTpivaeThesl Ha (opymax 1 caiiTax, MPUCBSIUEHUX 3JOPOBOMY CHOCOOY KUTTS, MPaBUILHOMY
Xap4yyBaHHIO, TPUHOMaM JIIKyBaHHS 3ac00aMU HApOIHOI MEULIUHH TOLIIO.

30Kkpema, CTyaeHTaMm OyJio 3alpollOHOBAHO JIaTH CTBEpJHY abo 3amepeyHy BIAMNOBIIb Ha
NUTaHHS, HaBEJIeH1 y NEPeiKy HIKUYe Ta 000B’I3KOBO MOSICHUTH 00paHy BIAMOBIb.

1. Kama — 1e¢ Hamii, 3HaYeHHS KHCJIOTHOCTI SKOro0 3HaXOOUTHCS B Mexax 4,8-5,1. Unm
BipHE TBEP/KCHHS, II0 BXXHBAaHHSI KaBU MOXXE IPUBECTH A0 IMIIBUIICHHS KHUCIOTHOCTI,
3aKUCIICHHS (aIa03y) KPOBI.
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2. Yu BipHO, 110 3€JICHU JIMCTOBUH Yail MICTUTh B CBOEMY CKJIaJi Oublne Kodeiny, Hix
pO34rHHA KaBa?

3. Uum BipHE TBEp/DKEHHS, IO BXHUBAHHS KaBHW, OCOOJHMBO BEIMKHX ii KUIBKOCTEH,
«BuUMHBae» KasbIliil 3 KiCTOK.

4. UM mpaBUIBHUM € TBEPPKEHHS, L0 Ui 3MIIHEHHS KICTOK PEKOMEHIIOBAHO iCTH
HIKapaiyIy 3 s€lb, 00 B Hiii BUCOKUH BMICT crioyk Kambitiro?

5. ILyxop iHOAI HA3UBAIOTh «COJOJKA CMEPTH». UM BipHO, 1110 KOPHYHEBUH (TPOCTUHHHIA)
IYKOp — II€ 3/I0pOBa aJbTEpHATHBA O1JIOMY IYKpY, BUTOTOBJICHOMY 3 Oypsika. Bin Habararo
KOpPHUCHIIIIE 1 Mai)Ke He MICTUTh KaJIOpii.

6. VY amreni Ha TOJUINl MOPSA CTOATH JBl YIMAKOBKM 3 HamucoM «MopchKa Cuiby 1
«MopchKa TipKa ciib». Yu MOXKHA BUKOPUCTOBYBATH iX SIK 3aMIHHUKH KYXOHHOT Xap4yoBOi COi y
MPUTOTYBaHHI 1Ki?

7. Uu mpaBWIBHUM € TBEpPDKEHHS, IO po3pi3aHe s0JyKO TEMHIIIae yepe3 OKUCHEHHS
cnonyk depymy (3aniza) B HboMy?

8. Ilpu mepmux o3HaKax IpUIly PEKOMEHAYIOTh MUTH TapsiYuil YOPHUH Yaid 13 TUMOHOM.
lapsiunii Hamiil J103BOJIIE «IPOIOTITH», a JIMMOH MICTUTh BitamiH C, HEOOXiMHMHA s
HiABUIIEHHS IMyHITETY. UM BipHE 11e TBepIKEHHS?

9. Yu BipHE TBEpUKEHHS, 1110 3HSKUPEHE MOJIOKO HE MICTUTH BiTaMiHiB A 1 J[?

10. Xnopodin i remMoriaodiH MaroTh NMOAIOHY XiMiuHYy OyIOBY 1 BiIpPi3HSIOTHCS JIMILE
HAsBHICTIO B CKJIafl iX Moiekyn ilony Maruito abo iony ®epymy BianoBigHo. Yu BipHO, 110
BXHBaHHA Olojoriuno aktuBHOI 100aBku (BAJl) «Xmopodin» Oyne 3abe3mnedyBaTH yTBOPEHHS
reMoryIo0iHy B HallIOMy opraHizmi?

SIK mokazano ONHWTYBaHHS, HAWCTIMKIMM MioMm s 3700yBadiB OCBITH BUSBHIIOCH
VSIBJICHHSI PO MOTEMHIHHS PO3pi3y A0IyKa uepe3 HIOMTO «OKHCHEHHS 3aii3ay, M0 B HbOMY
MicTuThCs. Takoxk depes CTiMKy acomialito, CTepEOTUITHICTD 3B’ SI3Ky KOPUCTI MOJIOKA 1 BMICTY B
HbOMY BiTaMiHiB, CTY/IEHTH HE BpPaXOBYIOTh TOH (hakT, 1110 epepoOKa MOJIOKa MOXKe 11030aBIIATH
HOro neskUx CIOJYK, 30KpeMa IIOBHE 3HEXHMPEHHsS MOJOKa IMpaKkTUYHO TM030aBise ioro
KUPOPO3UMHHUX BiTaMiHIB. KpiMm TOro, BianoBijil, Ikl HaJaBaJld CTYAEHTH, MOKA3aJIH X BUCOKY
JoBipy iHGopMalii, 10 MICTUTh JesKi MpaBAuBi (akTH, NMPOTE B LIJIOMY € MOMHIKOBUMH.
Hampuknan, po3yminHS, THX ABOX (haKTiB, 10 0 CKJIaQy KICTOK BXOoAUTh Kanbwii 1 HagmipHe
CHOXHMBAHHA KaBM MOXXe OyTHM UWIKIAJUBUM, s 0araTboX CTYAEHTIB CTajlo MiJCTaBOIO
MOTO/IUTHUCH 13 Oe33anepeyuHicTIo (PaKTy Npo «BUMUBAHHS KaBOO KasbIlito 3 KICTOK.

VY nocnijykeHHI MU TakoX 3BEpHYJIM yBary Ha Te, SIK BIAMOBIJald HAa MUTAHHS CTYJEHTH,
10 HAaBYAIOTHCS 3a PI3HUMHM CIEHIAIbHOCTAMU. 3 pO3IMOALTY BIANOBIAEH BUIHO, 110 3700yBauyl
OCBITH, 1110 HaBYarOThcA 3a crnenianbHicTio 014 Cepenns ocBita (XiMisl) dacTille AaBajau BipHI
BIJINOB1/Il HA TUTAHHS, M0 CTOCYIOTHCS 3aCBOEHHS y TPaBHOMY KaHaJl JIOJUHU PI3HUX (GopM
cnoiryk Kanbmito 1 pomi Bitaminy C (ackopOiHOBOi Kuciotu). BojmHouac cTyaeHTH, IO
HaBuaroThcs 3a cremianpHicTio 014 Cepenus ocBita (biomoris 1 310poB’s JTIOIWHU) HAAAIH
OUTBIIMI BIJICOTOK TMPaBHJIBHUX BIJMOBieH HAa MUTAHHS, 10 CTOCYBAJOCh TPUBIaJbHUX HAa3B
CIIOJTYK, 30KpeMa CJIIOBOCTIONYUYEHHS «TipKa CLIbY.

Ham 6yno BakiMBO He JUIIEe OTpUMAaTH CTBEpHI abo 3amepeyHi BiJMOBiJI HAa MUTAHHSI
ONMTYBAJIbHUKA, HE MEHII Ba)JIMBUM OyB 1 aHali3 MOSCHEHb, SKI HaJaBajd CTYIEHTH. Y
OinpriocTi BiamoBimed — 67,5%i1 — 3100yBaul OCBITM HaMarajiMch JaTH PO3TOPHYTY IMOBHY
BIJINIOBiAb, TOSICHUTH Ta OOIPYHTYBaTH cBOIO JyMmKy. lLle mokaszano ix HeGalIyXicTh 1
3alikaBleHICTh TeMow. BomHowac, y 25,8% BinmoBifell CTYIEHTH 3HEXTYBAIM INPOXaHHAM
MOSICHUTH CBOIO TYyMKY, 3aJUIIMBIIY BIIMOBIAHUNA PAAOK MycTHM. 3pinka (6,7% Biamosineil) y
BIZIMOBIAX HE OyJI0 aHaIi3y MUTAHHS YU BUCIIOBIIEHOI BJIACHOI TyMKH, a JIUIIE CJI0Ba PO Te, 110
CTYACHTH HE 3aMHCIIOBAINCH HAJ MM MUTAHHSIM, HE 3HAIOTH MO CKa3aTh abo BiAIMOBiTau
iHTYyiTUBHO. HallmoOBHiIII BIAMOBIAI HaJJaBaIM CTYACHTH IIOJ0 MMUTAHHS, SIKE BBAXKAJIA BAYKITUBUM
1 TAKWUM, 11O CTOCYETHCS KOKHOTO — CIIOCO0Y MOOOPOTH TEpIli O3HAKA HEXHUTI Ta HE 3aXBOPITH.
79,2% BiAmoBife Ha 1e MUTAaHHS Oyad PO3TOPHYTUMH, MICTWIIM MPHUKIAAM Ta MOSACHEHHS 3
BJIAaCHOTO KUTTsA. HalimMeHmmii iHTepec 3700yBadiB OCBITM MaJl0 TMHUTAaHHS TPO BXKUBAHHS
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OiooriyHO akTHBHOI 100aBkHu «Xiopodin». llomo Hboro namu mosicHeHHs a00 BUCIOBUIH
BJIaCHY yMKY jauiie 58,3% onuranux.

BucHOBKHM Ta mnepcHeKTHBH NOJAJIbIIMX HAYKOBHX PO3BiIOK. Y TmeaaroriyHOMy
eKCIIEPUMEHT1 TI0 JOCIIHKEHHIO PiBHSA C()OPMOBAHOCTI MeIiarpaMOTHOCTI, IMPOBEACHOTO B
CyMcbkOMy JniepkaBHOMY mefaroriyHomy yHiBepcuteri imeHi A.C.Maxkapenka y 2022-2023
HaBYaJIBLHOMY POIli, B3sUIM y4acTb MaWOyTHI BUWTENI MPUPOJHUYUX TUCHUILIIH. 3700yBayam
OCBITH 3 PI3HHMX KYpPCIB 1 Pi3HHMX cemiaJbHOCTeH OyJ0 3ampONOHOBAHO MPOWUTH OMHUTYBAHHSA,
MeTa SKOro MOoJsAraja y BHSIBICHHI PIBHS MPHUPOJHUYO-HAYKOBOI T'PAMOTHOCTI Ta JOBIpH A0
iHdopmamii 3 Memia. YdYacHUKAM ONHUTYBaHHS MpOaHANi3yBamw iH(OpMAI0, MO0 YacTo
3ycTpiyaeTbcss Ha (opyMax 1 caifTax 1 BHCIOBIIOBAIM BJIACHY JIyMKY 3 IIbOTO TPUBOAY.
[IpoBenene nOCHIKEHHS [O3BOJWIO BHUSBUTH HAWOUIBII CTiMKi Mipu Ta yrnepemKeHHs
3100yBaviB OCBITH, MTOB’sA3aH1 3 YSABJICHHSIMH PO 3JI0POBHUI CIOCIO KUTTSI, OCHOBU MPABUILHOTO
XapuyyBaHHS, TPUHOMH JTIKyBaHHS 3aC00aMH HapOIHOT METUIIMHU TOIIO.

VY nmoaanpIIMX HAYKOBUX JOCHIDKEHHSIX TIAHYEMO JOCTIAUTH €(PEKTUBHICTh JIBOX HUIAXIB
VIIPOBA/KCHHST MEJIA0CBITH y OCBITHIA TMpoIec 3akiaJiB BHIIOI IEJarorigHoi OCBITH,
CIOpSIMOBAaHWX Ha TIJBUIICHHS pPIBHA MEAiarpaMOTHOCTI 3/100yBadiB OCBITU — MalOyTHiX
YUUTENIB MPUPOTHUYMX JUCHHMIUTIH. [lepmmii mIsX — BKJIFOYEHHS JO0 OCBITHIX IPOrpam
OKpPEeMHX HaBYAJIbHUX AMCUMILIIH BiMOBIAHOTO CIPSIMYBAaHHS, APYTUM HUIAX — BKIIIOUEHHS J0
pobouNX mporpam ICHYIOUMX AWCHHIUIIH CHEHialbHUX PO3IUTIB/MOAYIIB 3 (opMyBaHHA Ta
PO3BUTKY ME1a0CBITHHOI KOMIIETEHTHOCTI.
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Babenko O. M., Kharchenko Yu. V., Osmuk N. G. Development of media literacy of
future teachers of natural disciplines.

Summary. The essence of the concept of media literacy in general and in education in
particular is revealed in the article. As a working definition of media literacy, the following is
accepted: this is the level of media culture, which concerns the ability to use information and
communication technology, express oneself and communicate using media, consciously perceive
and critically interpret information, separate reality from its virtual simulation, that is,
understand the reality constructed by media sources, power relationships, myths, and the types
of control they cultivate.

It has been determined that the most promising ways of introducing media education into
the educational process of institutions of higher pedagogical education can be both the inclusion
of individual academic disciplines in the educational programs, and the inclusion of special
sections/modules for the formation and development of media educational competence in the
work programs of existing disciplines.

The objects of media education that can be integrated into academic disciplines are:
educational information objects, regardless of the carrier and source of information;
communication channels for information transfer; technical means of creating, transforming,
accumulating, transferring and using information.

An analysis of the state of the study of the problem of using media literacy in the study of
natural disciplines in teaching students of the Faculty of Natural Sciences and Geography has
been carried out. Students of different courses were asked to take a survey, the purpose of which
was to identify the level of natural science literacy and trust in information from the media.
Survey participants were asked to analyze frequently encountered information on forums and
websites and express their own opinion on this matter. The most persistent myths and prejudices
of education seekers related to ideas about a healthy lifestyle, the basics of proper nutrition,
methods of treatment with traditional medicine, etc. identified.

Keywords: educational process, institutions of higher education, applicants for higher
education, teaching natural sciences, media literacy, media education, level of science literacy,
trust in information from the media.
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OPTAHI3AIISA CAMOCTIMHOI POBOTH 3J05YBAYIB ITP HABYAHHI
MATEMATUYHUX JUCHUILIIH Y 3AKJAJIAX BUIIIOI OCBITH

Y ecmammi oemoncmpyromucsa modcausocmi opeanizayii camocmitinoi pobomu cmyoenmie
Y CYUACHUX yMO8aXx HAGUAHMA 8uwjoi mamemamuxu. IIpooemoncmpoeano, wo egexmugnicmo
npogecitino opicHMOBaAHO20 HABYAHHS GUWOI MameMamuku nompeobye YOOCKOHANEeHHs HAABHUX
ma po3pobieHHs HOBUX OUOAKMUYHUX @QYHKYIU, 6udie [ ¢opm camocmiunoi pobomu.
Huoaxmuuni ¢hynxyii camocmitinoi’ pobomu 3 6uwjoi MamemMamuxku mMaroms 0ymu OpieHmo8ami
Ha ¢hopmyeanns KIOHO08UX | npeoMemHux Komnemenmuocmeil. Ilpooemoncmposarno, wo
Gopmysanns y 3000y6auie oceimu Oanux QyHKYit 0yOymov cnpusmu NOWYKY MAxKux ¢hopm
HABUAHHS, KOJIU OONOMO2A | KOHMPOJIb 3 OOKY 8UKIA0A4A He NpUSHUYYE iniyiamugy 3000y8aua, a
NPUBYAE 11020 00 CAMOCMINIHO20 BUPIULEHHS NUMAHHS OP2aHi3ayii I KOHMPOIIO CBOEI HABUANbHOL
oisttonocmi. Cnuparouucy Ha Kiacugixayii, npeocmasieni y NpoaHanizo8anux O0CHIONCEHHSX,
KAACUughikosano 6uou camocmiiunoi pobomu 3000y68a4ie 3a MicyeM HNPOBeOeHHs [ Mipow
KepieHUYmaea, pieHem NisHaHHs, MEOPUOCMI; 3a (POPpMOI0 opeanizayii; 3a OUOAKMUYHOK MEeMOI0.
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Buou camocmitinoi pobomu 3a OudaKmuuHow Memoio Oas MAUOYMHIX eKOHOMICmIg
NOOLeHO HA HOMUPU 2PYNU. 3ACB0EHHS HOBUX 3HAHb, OBOJOOIHHS YMIHHAM CAMOCMIUHO iX
3000y6amu,; 3aKpinieHHs, YIMOYHEHHSA | Y3a2albHeHHs 3HAHb, BUPOOIEeHHS 6MIHb 3ACMOCO8Y8amu
MamemMamuyHi 3HAHHA Ni0 YAC UKOHAHHA HABUANILHUX 3A80AHb, (DOPMYBAHHS YMIHb [ HABUUOK
NPAKMUYHO20 XapaKmepy, 30Kpema 3acmoco8y8anHs 3HAHb Y DISHUX eKOHOMIUHUX CUMYAYIsX.

Camocmitina poboma po3ensi0aemvcs K NeoazociuHull 3acib opeauizayii t ynpaeniHHs
CaMOCmIlHOW OBLIbHICMIO 3000Y8a4a 8 HABUAILHOMY Npoyeci, 3 iHwo020 OOKy, — ye cheyupiuna
¢opma HasuanvbHO-HAYK0B020 ni3HanHA. Kopucmyrouuco wuero, susnauaromvcs mi memoou, sKi
oonomazaioms 3000y8auam C8I00MO ONAHOBYBAMU HABYANILHULL Mamepian, OVMuU aKmueHUMU Y
npoyeci HasuyawHs. Buxopucmawnms 3anpononosanoi Kiacugixayii camocmitinoi pobomu 8
HABYATILHOMY NPOYEC 0AE MONCIUBICMb NOBHIULE peani3y8amu OUOAKMUYHI il YHKYIL K cKIad08oi
ocsimnbo2o npoyecy. Epexmusnicmes nozaayoumopHoi camocmitiHoi pobomu cmyOoeHmis 3 euujoi
Mamemamuxy 3anevlcums 6i0 OuoaKxmuynoi memu i 6udie HaguanbHux 3aédamv. li opeanizayis
nepeobauac memoouuHe ii 3a0e3neuents y 6ueii0i HABUAIbHUX 3a60aHb 3 KOHKPEMHUMU BKA3IBKaAMU
Wooo iX BUKOHAHMA. 3aNPONOHOBAHO YV3A2ANbHEHHS — MAOIUYI0 OCHOBHUX 6UOU Op2aHi3ayii,
VAPABIIHHA | KOHMPOIIO NO3AAYOUMOPHOIO CAMOCMIUHOW pOOOMOI0 3000y8aUis.

KurouoBi cjioBa: nasuanus mamemamuxu, camocmiiuna poboma 3000y6auis, opeanizayisi
ma KOHmMpOIb CAMOCMIUHOI pobomu, MmamemamuyHi 3HAHHA, HABUANbHI 3A60AHHSA, GUUA
mamemamuxa, 0Ceimuitl npoyec.

IMocranoBka nmpodjemu. OCHOBHE 3aBJIaHHS BUIIOI OCBITH TOJISITaE y (JOPMyBaHHI TBOPUOL
ocobucrocti (axiBi, 3AaTHOTO JO CAaMOPO3BUTKY, CaMOOCBITH, IHHOBAIIMHOI [iSUTBHOCTI.
Bupimmty 11e 3aBaaHHs HEMOXKITBO JIMIIIE IIIISIXOM TIepeadi roToBUX 3HaHb. HeoOXiTHO epeBecTH
3100yBaya 3 MACMBHOIO CHOXKMBaya 3HaHb B AKTMBHOIO iX TBOPI, IO BMi€ C(HOPMYIIOBATH
npo0bneMy, 3HaUTH NUIAXU 11 BUPIMICHHS, BUOpATH cepel HUX HaWKpamiuii i po3B’si3aTH mpodIieMy.
Pedopma, sixa BinOyBaeThcs y BHIIIN KO, 30KpeMa yXBaJleHHS 3akoHy YkpaiHu «lIpo Buiy
OCBITY», TIOB’513aHa 33 CBOEIO CYTTIO 3 TIEPEXOJIOM BiJl MTAPaJAUTMH HABYAHHS JIO MAPAJUTMH OCBITH.
VY 1upoMy IUIaHi CiiJ] BU3HATH, 110 caMocCTiiHa pobota 3100yBauiB (CP3) € He mpocTo BaXKIMBOIO
(hOopMOIO OCBITHBOTO TMPOLIECY, & MAE CTATH HOTO OCHOBOIO.

AKTyaqTbHUMH € BUMOTH JIO OCOOUCTICHHMX SKOCTEH 3700yBauiB — BMIHHS CaMOCTIHHO
37100yBaTH, MOMOBHIOBATH 1 OHOBJIIOBAaTH 3HAHHS Ta 3AIMCHIOBATH JOCITITHUIBKY iSUIBHICTB.
OpieHTanis HaBYAJIBHOTO TPOIlECY Ha OCOOUCTICTh 3700yBadiB mependadae ypaxyBaHHS
0COOJIMBOCTEN I1X HaBYalbHOI [ISUIBHOCTI, HaJaHHA iM mpaBa BHOOpY NUIAXIB 1 CHOCOOiB
HaBYaHHS. YTOYHIOETHCSI METa OCBITHBOI'O INPOLECY — BUXOBAHHS KOMIIETEHTHOI OCOOMCTOCTI,
3aTHOI PO3B’sA3yBaTH MpOOJeMU 1 3a/ayl, BUKOPUCTOBYIOUM HAOyTHUH HaBYAIBHUN JOCBIJ 1
a/IeKBAaTHO OIIIHIOIOYM KOHKPETHY CUTYaIIIIO.

AHAJ3 aKkTyaJbHMX J0cCiHilkeHb. Y pocnimpkenHi [1] (Yameunukona O. C., 1997) min
CaMOCTIHHOIO POOOTOIO YYHIB PO3YMI€ThCS SIK HaBYaJIbHA JAISUIbHICTD, SIKa MPHUITYCKAa€ MaKCUMAaJIbHY
Mi3HaBaJIbHY AKTHBHICTH TOTO, XTO HABYA€ThCS, TMPH MIHIMAIBHOCTI ab0 BIJACYTHOCTI
6e3nocepeTHHOr0 KePIBHUIITBA HEIO 30BHI. MU CIMpaEMOCh Ha MOJaHy AOCHITHULIECIO KiIacHpikallito
CaMOCTIMHOI MISUIBHOCTI Y4HIB 3a (popMoro (1HIUBIAyajbHA, TPYNOBA); 32 HABUAIBLHOIO METOIO
(caMOMiATOTOBKa, TMOIIYKOBA, CAaMOTPEHaXX, CaMOCTifiHAa MisUIbHICTh 3 METOI0 KOHTpPOJIIO Ta
OLIIHIOBaHHS 3HaHb 1 YMiHb); 3a MIpOI0 (aKTHUYHOI CaMOCTIMHOCTI (CaMOCTiiiHa MISUIBHICTH MiJl
Oe3mocepeIHiM MiHIMAJIbHUM KEPIBHUIITBOM BUMTENsl / BHKIAJada, CaMOCTIHA MisUTBHICTH 3
BUKOPHCTaHHSAM 1HCTPYKI; CaMOpPEryJibOBaHa CaMOCTiiiHa MisJIbHICTH); 3a PIBHEM PO3YMOBOI
JISITBHOCTI (PENpoIyKTHBHA, PEKOHCTPYKTHUBHA, BapiaTHBHA).

Amnaniz pocmimkens [1. I. [Tinkacuctoro, JI. M. ®pinmana, H. ®. Tanmmusinoi mo3Bossie
BUAUTUTH HaBUYAIbHO-TII3HABAJbHY, JAOCIIJHHUIIBKY, PO3BUBAJIbHY Ta BHUXOBHY JHJAKTUYHI
¢GyHKIIIT caMOCTiiiHOT poOOTH.

BaxmBuMm € ctBopeHHst MetoauuyHoro cympoBoay CP3 (sik, Hanpukiaza, y mociOHUKax
3. b. Uyxpaii [2; 3].
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MeTo10 CTATTi € IPOIEMOHCTPYBaTH MOXIUBOCTI opraHizamii CP3 y cyuacHux ymoBax
HABYAaHHS BUILOT MATEMATHUKH.

Bukiaaa ocHoBHoro matepianay. IloeqnanHs camocTiiiHOT poOOTH 3 IHIIUMH BHIAMH
HABYAJIbHOI [ISUIBHOCTI Ja€ MOJKJIMBICTH peayli3yBaTh TPU OCHOBHI 3arajbHi KOMIIOHEHTHU
npodeciiHO OPIEHTOBAHOI MATEMATUYHOT OCBITH:

1) nisnasanvnuil — 3100yTTA 3100yBaYaMH MaTEMaTUYHUX 3HAHB Ta BiAINOBIIHHX yMIiHB i
HaBUYOK, HEOOXIAHUX /IS YCIIIIHOTO OBOJIOIHHS OOpPaHOIO CHEIaNbHICTIO, a TAKOX 3/1aTHOCTI
CaMOHAaBYaTHUCS, CAMOBJOCKOHATIOBATHUCS;

2) possusanrvhuii — (GOPMYBAaHHS aHAJTITHYHOTO Ta JIOTIYHOTO MHMCJICHHS, 37aTHOCTI
npodeciiiHo OLIHIOBATH €KOHOMIYHI Ta 1HII TPOOIEMH 1 3HAXOIUTH iX PO3B’SI3aHHS.;

3) suxosnuii — popmyBaHHS MPOPECIHHOI CBIJOMOCTI, CBITOIIIHUX YCTAaHOBOK, MOB’SI3aHUX
HE TUIBKH 3 00PaHOIO CIEIATBHICTIO, a H 13 3araJIbHAM PiBHEM PO3BUTKY OCOOHCTOCTI.

EdextuBHicTh mpoeciiiHO Opi€HTOBAHOTO HABYAHHS BHIIOi MaTEeMAaTHKHU MOTpedye
YIOCKOHAJIEHHS HAsSBHUX Ta PO3pOOJICHHS HOBUX NUAAKTUYHUX (YHKIIH, BuiB 1 popm CP3.

Junaktuani QyHKIIT caMOCTiIHHOT poOOTH 3 BHIOi MaTEMaTHKH MalOTh OyTH Opi€HTOBaHi
Ha GOpPMYBaHHS KJIFOYOBHUX 1 MPEIMETHUX KOMIIETEHTHOCTEH.

@opmyBaHHS y 3700yBadiB gaHuX (YHKIiH OyIyTh CHPHUATH MOIIYKY TakuX (opm
HABYaHHSI, KOJIU JIONIOMOTa 1 KOHTPOJIb 3 OOKY BUKJIaJaua He MPUTHUYYE iHINIaTUBY 3100yBaya, a
NPUBYAE HOTO O CAMOCTIHHOTO BUPINICHHS MATAaHHS OpPraHi3allii i KOHTPOJIIO CBOET HaBYAIbHOI
IisTbHOCTI. Buam caMocTiitHOi poOOTH 3a AMAAKTUYHOK METOI0 JUIsi MailOyTHIX €KOHOMICTIB
MOJIIJISIOTHCS HA YOTHPH TPYIIH:

1) 3acBO€HHSI HOBUX 3HaHb, OBOJIOIHHS YMIHHSAM CaMOCTIHHO iX 37100yBaTu;

2) 3aKpiIUICHHS, YTOYHEHHS 1 y3arajlbHEHHS 3HaHb;

3) BUpOOJICHHS BMiHb 3aCTOCOBYBAaTH MAaTeMaTW4HiI 3HAHHS [ 4YaC BUKOHAHHS
HABYAIILHUX 3aBJIaHb;

4) ¢opMyBaHHS yMiHb 1 HAaBHYOK IPAKTHYHOIO XapaKkTepy, 30KpemMa 3acTOCOBYBaHHS
3HaHb y PI3HUX €KOHOMIYHHMX CUTYaLlIsIX.

Sk nmupmakTUuHE SBUINE CaMOCTiHA poOoTa €, 3 OJHOTO OOKYy, HaBYAIHHUM 3aBJIaHHSIM,
TOOTO Te, 1[0 OBHMHEH BUKOHATH 3/100yBad, 00’€KT HOro MisSIBHOCTI, a 3 1HIIOTO, — (OPMOIO
BUSIBJICHHSI BIIMOBIAHOI MISUIBHOCTI: Tam’siTi, MUCJEHHS, TBOPYOi YSBH TiJ 4aC BUKOHAHHS
3100yBa4OM HaBUaJIbHHUX 3aBIaHb, SIKI B Pe3yiabTaTi MPUBOIATH A0 3A00YTTS HOBUX 3HAHB 1
yMiHb a00 10 TOTJUOJICHHS 1 pO3IIMPEHHs Bxke 3100yTux. 3a (opmoro opranizamii CP3
HOJUISAIOTHCS Ha 1HUBINYyasbHi, GPOHTANIBHI 1 TPYTOBI.

binbmiicte mociigHUKIB TpH Kiaacu@ikaiii camMocTiHHUX poOiT OepyTh 3a OCHOBY abo
CTYIIHb CAMOCTIIHOCTI TOTO, XTO HABYAETHCS, KU BU3HAYAETHCS 30BHIIIHIMHU O3HaKamu, abo
TUIAKTUYHE PU3HAYCHHS CaMOCTIHOT poO0TH. BimoBiIHO 10 piBHIB HABYAIBHO-TI13HABAIBHOT
TisSUTBHOCTI  37100yBayiB  BUIAUISIIOTH YOTHUPU THUIIM CaMOCTIMHOI HaBYaJbHO-TI3HABATHHOL
JUSUTBHOCTL: penpoOAYKTHBHA; PEKOHCTPYKTHBHO-BapiaTHBHA;, €BPUCTUYHA; JOCIIAHMIIBKA abo
TBOpUa. KokeH 3 4OTUPHOX THUIIIB Ma€ CBOI TUJAKTUYHI 3aBIaHHS.

VYV nmpakTHill HaBYaHHS KOXEH THUIl CaMOCTIHHOT pPOOOTH CTYAEHTIB MpEeICTaBIECHUMN
PI3HOMAaHITHICTIO BU/IB HABYAJILHUX 3aBJIaHb, III0 BUKOPUCTOBYIOTHCS B CUCTEMI ayJUTOPHUX Ta
M03aayANTOPHUX 3aHATh. Ha Ham morisy, cnuparduch Ha kiacudikamiro y [1], momiasHO
kjIacu(ikyBaTH BHJIM CaMOCTIHHOI poOOTH 3700yBadiB 3a MICHEM TMPOBEJACHHA 1 MIpoIO
KEpIBHULITBA; PIBHEM Ii3HAHHS, TBOPUOCTI; 32 (OPMOIO OpraHizailii; 3a IUJaKTUYHOIO METOIO.

Take po3yMiHHS CYTHOCTI CaMOCTiIHHOI poOOTH 103BOJISiE BPaXOBYBAaTH PI3HOMAaHITHICTb
HaBUYAJIBHOTO MPOIECY. 3 OAHOTO OOKYy, camMOCTiifHa poOOTa PO3TIATAETHCSA SK TEIaroriYHUuN
3aci0 opranizanii i ynpaBiaiHHS caMOCTIHHOIO JTiSUTbHICTIO 3100yBadya B HABYaJIbHOMY TIPOLIEC, 3
iHIoro Ooky, — 1e crenugiyHa ¢popMa HaBYAIbHO-HAYKOBOro Mi3HaHHs. Kopuctyrouucs Hero,
BHU3HAUYAIOTHCA Ti METOJAM, SKI JOMOMArarTh 3700yBayaM CBIJJOMO OIAHOBYBAaTH HaBYAIbHUUN
Marepian, OyTH aKTUBHHMH Y TIPOIIECi HABYAHHS.
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Bukopucranus 3anpornoHoBaHoi Kiacugikalii camMOCTiiiHOI poOOTH B HaBYAIHLHOMY
mporeci Ja€ MOXJIMBICTh TIOBHIIE pealidyBaTH AUAAKTAYHI 11 (QyHKIII SK CKIag0BOL
HaBUYaJIBHOTO Iporecy (puc. 1).

[TincymkoBwHiA | | Jlexuis _ -~
KOHTPOJIb [IpakTuyni 3aHATTS
O Y

A
A
A 4

CamocriitHa po6oTa

Koncynpranii _ [Tpomixkuu
0 CTYICHTIB KOHTPOJIb
A A

Puc. 1. CamocriitHa poO0Ta Ik OCHOBHA JIJaHKA OCBITHHOT'O TIPOIIECY.

®opmu CP3 BU3HAYAIOTHCS 3MICTOM BUIIOI MAaTEMATHKU Ta CTYICHEM ITiITOTOBJICHOCTI
3100yBaviB. BoHM MaioTh OyTH TICHO TOB’S3aHUMH 3 TEOPETUYHHMHU KypcamMH 1 MaTH
HaBYAIbHUN a00 HAaBYAIBHO-AOCHITHUIBKUN XapakTep. @opmu CP3 Bu3HauaroTh kadenpu npu
po3po011i poboYKX MporpamM HaBYAIbHUX JTHCIIUTLIIH.

AynutopHa caMocTiiHa poOota 3700yBaviB Tmepemdadae BUKOHAHHS TPYIOBHX YU
IHAMBIyaJTbHUX HABYAIbHUX 3aBAaHb IMiJ] METOAMYHUM 1 OpraHi3allifHUM KepiBHUILITBOM
BUKJIa1ada. Taka ¢opMa OXOIUTIOE: BUKOHAHHS TPYIOBHUX Ta 1HIMBITYaJbHUX CAMOCTIHHUX POOIT;
BUKOHAHHS KOHTPOJIbHUX, MPAKTUYHHUX Ta JIAOOPATOpPHUX POOIT; pO3B’sA3aHHS 33/1a4, BUKOHAHHS
TECTIB Ha MPAKTUYHHUX 3aHATTSX; POOOTY 3 JIOBIAKOBOIO, METOJJMYHOIO Ta HAYKOBOIO JIITEPATYpOIO;
3aXMCT BUKOHAHMX pOOIT; KOJOKBIyMH, AWCKYcCli, KOH(epeHIi, BIAMOBiAI Ha 3almUTaHHS Ha
JEKUIMHUX 1 MPAKTUYHUX 3aHATTSX; MIATOTOBKA 10 JIEKIIWHUX 1 MPakTUYHUX 3aHATh. OCHOBHA
YacTKa CaMOCTIHHOT poOOTH y CydaCHUX YMOBaXx IIPUIaJIa€e Ha [103aayIMTOPHY poOoTYy.

[Tozaaynuropna CP3 — miiaHoBaHa HaBuallbHA, HABYAJILHO-OCHITHA poOoTa 3700yBauiB, 110
BUKOHYETHCS B I10332ayJAUTOPHUNA Yac 3a 3aBJaHHSAMHU 1 32 YMOBH METOAWYHOIO KEpIBHUITBA Ta
KOHCYJIbTaTUBHOI JIOTIOMOTH BHKJIajada, ane 0e3 ioro Oe3mocepenHnoi yuacti. [lozaaymuropha
pobora 3100yBadiB — IIe MPOIEC, B SIKOMY JOMIHY€e €IeMEHT camopeainizauii. Bona mae 3mory
3100yBayaM TapMOHI3YBaTH BHYTPIIIHI Ta 30BHILIHI (PakTOpH GOpMyBaHHS IPOdECiitHOT KyIbTYpH,
CTBOPIOE JIOAATKOBI YMOBH JUIsl pealtiallii BHYTPIIIHBOTO MOTEHIIIAy, 33/I0BOJICHHS] THX IIparHeHb,
SKI B TIPOIECI ayAUTOPHOI POOOTH HE 3aJOBOJILHSIOTHCSA. 3POCTAHHS PO T03aayAUTOPHOL
CaMOCTIHHOT poOOTH € OJIHIEIO 3 MPOBIJHUX JIAHOK Nepe0yJ0BH HAaBYAILHO-BUXOBHOTO MPOLIECY B
Bummii 1mkoii. CaMmocTiiiHa T03aaynIuTOopHa poboTa — 1€ He Juie 3acid 3pOoCTaHHs
IHTENIEeKTYaJbHOTO MOTEHIiaTy, NpodeciiHoi KyabTypH, a W HeoOXifHa ymoBa (OpMyBaHHS
BIZIMOBIATEHOCTI 3aC00aMU caMOaKTyaJIi3allii, CAMOBUXOBaHHS Ta CAMOOCBITH.

3MiCT MO03aayAUTOPHOI CcaMOCTIHHOI poOOTH CHpPSIMOBAaHHWI HAa OBOJIOJIHHS 3HAHHSIMM:
OTpAIIOBAHHS MAaTEMaTHYHOTO TEKCTy (MiApyYyHUKA, HABYAJIBHOTO TIOCIOHMKA, J101aTKOBOT
Jitepatrypu); rpadiuyHe 300pakKeHHS CTPYKTYpU TEKCTy; KOHCHEKTYBaHHS TEKCTy; poboTa 3i
CJIIOBHMKAMHM 1 JIOBITHUKaMU; HaBYaJIbHO-JOCTIAHHUIIbBKA poOOTa; BUKOPUCTAHHS KOMII IOTEPHOT
TeXHIKM Ta Internet-pecypciB Ta iH.; 3aKpiIUIEHHS 1 CHCTEMaTH3alil0 3HaHb; poOoTa Hasx
HaBYAJIbHUM MaTepiajioM; (opMyBaHHsS YMiHb: PO3B’SI3yBaHHS 3aB/laHb, 30KpeMa 3a 3Pa3KoM;
BUKOHAHHSI KpECIeHb, CXEM; BHMKOHAHHS pO3PaXxyHKOBO-TpaiuHUX poOiT; BUPILICHHS
CUTYyallHHUX BUPOOHHYMX (TpodeciiHuX) 3aBlaHb; MPOEKTYBaHHS Ta MOJEIIOBAHHS DPI3HUX
BUIB 1 KOMIIOHEHTIB MpodeciiHOoi isUIbHOCTI; MIJrOTOBKA KYpCOBHMX 1 JMIJIOMHUX PpOOIT
(POEKTIB); CKIIaJIaHHS TUTAHY BIIOBI/I; CKIIAQJaHHS TaOJMIb U CHCTEMAaTH3allii HaBYaIbHOTO
MaTepiany; BIAMOBiII Ha KOHTPOJbHI MUTAHHS; MIATOTOBKA T€3 TMOBIJIOMIICHb 10 BUCTYIY Ha
ceMiHapi, KoH(pepeHI1ii; mAroToBKa TOMOBIACH; CKIagaHHs 010miorpadii i iH.

Hagsenemo npukiaz 3amadi, mpyu po3B’si3aHHI SIKOT 3aCTOCOBYIOTHCSI OKPEMI BHIM HaBYAILHUX
3aBnaHb. Hanpukiasn, onpairoBanHs TeKCTy (MapyYHHUKa, TEPIIOKEpea, T0AaTKOBOI JTITEpaTypH ).
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3anannsa 1. Kamitan B 1 mupa. rpH. MokHa posMmictutd B Oanky mif 50% piunux abo
1HBECTYBATH Y BUPOOHUIITBO, IPHUOMY €(eKTUBHICTh BKJIay O4iKyeThcs B po3mipi 100%, a Butpatu
3a/1aH1 KBaIpaTUYHOIO 3aiexHicTIo. [IpulyTok oOknanaeTbest momatkoM y p%. [pu SIKkux 3HaYEeHHSX p
BKJIaJT Y BUPOOHHUIITBO € OLTbI e()eKTUBHIM, HK YMCTE PO3MIIIICHHS KaIliTaly B OaHKY?

Posé’sazanns

3anumanus suxknadaua: HAxum 6yoe posmiwenuti kaniman yepes o0uH pik? fkow ymosorw
0yoymbo 3anucani nodamxku ma wucmuil npubdymox? (3000y8auu NOSUHHI 3HAMU NOHAMMSL U0
make Kanima, noOamKu ma npuoymox)

Hexaii x (mupna. TpH.) IHBECTYETbCS Yy BHUPOOHHITBO, a (1-X) — pO3MIIIYETCS ITif
nporueHTH. Toal pO3MIIIEHUH KamiTal yepes3 pik cTaHe

(1—x) (1—|—J—U) =E—§x

100 2

1+
10

100
. . X 3
a KamiTal, BKJIaJIeHUH Y BUPOOHHUIITBO — ] . Butpatu cranosmsare X~

. _ _ 2
TOOTO MPUOYTOK Bij BKJIAIy Y BUPOOHHUIITBO C= sz ax j . IlomaTku cTaHOBIIATE

B
(2x —ax?)— .
100, TOOTO YUCTUN NPUOYTOK CTAHOBUTHME

(1 — ﬁ) (2x — axgj.

30006y6auu nosunHi sHamu enacmugocmi nepuioi i Opy20i NoXioOHOI iX eKOHOMIYHULL 3MiC.
3aranpHa cyma Oyze yepes pik

3 3 1 5
A[x)—§—§x+(1 +m)[2x—ax )=

3 3
=5+ (2(1-150)—3)x (1 -159)7

[ToTpiOGHO 3HaliTH MakcUMasbHe 3HaUY€HHS i€l PyHKIIT Ha Biapi3Ky [0; 1]. OTpumaemo

A@=2(1-2)-2-2a(1-2)x

100
A'(x) = 0.
b2 3 b
2(1-%)-2-2a(1-Z)x=0;
2(1—1—’;—5

A'(x) = —2(1(1 —i);

100

A"(x) =0 —2a(1—i)=: 0

3riJHO JPYTOi IOCTaTHHOI YMOBU €KCTPEMYMY X — € TOUKOIO MaKCUMYyMY.

100 xo Hanexano BiapizKy [0; 1] HeoOXi1HO BUKOHAHHS YMOBH
v 3
0<2(1-2)-2<1
100 2 ,a00 p <25
3006ysauu nosunHi 3p06UMU BUCHOBOK 3 MOYKU 30PY eKOHOMIYHOT OYMKU.
OTxe, K10 p > 25, TO BUTI/HIIIE HIYOTO HE BKJIQJATH Y BUPOOHHUIITBO 1 PO3MICTUTH BECh

Kamitan y 0auky. Skio p < 25, Toai MoKHa MOKa3aTH, 110 IIPH X=X
2

AGg) =2+ —(zglifi)) >2=40)

To06To BKIa y BUPOOHHUIITBO € OUIBII BUT1THAM, HIXK PO3MIIIIEHHS BCI€T CYMU ITiJT IIPOLICHTH.
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VY mporeci po3B’si3yBaHHA JaHOi 337a4i 0yJ0 BHKOPHCTAHO 1 ONpalnbOBYBAaHHS TEKCTY, 1
poboty 13 noBigHukamu. [Ipu po3B’s3yBaHHI 3a7a4, 0 MalOTh €KOHOMIYHHUM 3MICT, MU BUYUMO
3100yBayiB MeperisiIaTH 3aKOHU Ta HOPMAaTHBHI JOKyMeHTH. Hampukinan, 3100yBad MOBHUHEH
3HATH, SIKMA MPOXUTKOBUM MIHIMyM B KpaiHi, sika MiHIMajbHa 3apruiata Ta iHme. bararbma
3no0yBayamu rpadivyHi AaHi CHPUHAMAIOTHCA JIETIIE HIXK TEKCTOBI, TOMY, HaNpHUKIal, IpH
BUBYCHHI po3nainy «@DyHKIIi ofHi€T 3MIHHOI», a came TeMH «3acTocyBaHHsA (YHKIIH B
€KOHOMIII1», MU 3HAHOMHUMO 37100yBaviB 3 (YHKIISIMH, SIKi HAHOUIBII YaCTO BUKOPHCTOBYIOTHCS
B ekoHoMitli. I{e pyHkIii KopucHOCTI, BuUpoOHHMYa PyHKIis, PYHKIIIS BUNMYCKY, QYHKIlIS BUTpAT,
GyHKIIT MOMWTY, TPOMO3UIIN, CHOXKUBaHHSA 1 T.J. Po3B’sA3yroum 3amady Ha JOCIIKEHHS
3aJIOKHOCTI TOMUTY Ha Pi3HI TOBApH BiJ JIOXOIY, MU BUKOPHCTOBYEMO HACTYIHHH PUCYHOK
(puc. 2), Ha SKOMY MOKHA BCTAaHOBUTH PiBHI JIOXOJiB, IPU SKOMY IOYMHAETHCSA MPHI0AHHS
TOBapiB, a00 NMPU BUBYCHHI CIIOKUBUOTO MOMUTY KpUBIi Oaiimyxocti (puc. 3).

Joem
/A oMy
[lpeamemu poskai
b] ________________
mobapu doyzor
HeOoXIGHOCTTI
b7 _______ == =
moabapu nepuwol
HeOOXIOHOCTTI
% & & adoxid S

Puc. 2. 3anexHicTh MONUTY Ha Pi3HI TOBAPH BiJl T0XO1Y

JA

%

o

Puc. 3. Kpusi 6aiiyxxocTi

EdextuBnicte mo3zaayautopHoi CP3 3 BUIOI MaTeMaTHKU 3aJ€KUTh BiJ JUAAKTHYHOT
METH 1 BUJIIB HaBUAIbHUX 3aBAaHb. Opranizanis CP3 nependavyae metonuune ii 3a0e3nedyeHHs y
BUTJISAJII HABYAIBHUX 3aBJIaHb 3 KOHKPETHUMH BKa3iBKaMH MO0 X BUKOHAHHs. TyT 0COOIMBO
BaxiauBa iHauBinyamizamis CP3. Yum panime 3m00yBaund HaBYATHCS BHPINIYBATH BKa3aHi
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3aBJaHHs, TUM IIBUALIEC TOYHYTh OPIEHTYBATUCS y BEIIMKOMY 00Cs31 HaBUAJIBHOTO Marepiany,
TAM IIBUIIIEC TMPOSBISITHCS iXHS CAaMOCTIMHICTh, aKTUBHICTD Ta IHIMIATUBHICTh — TaKl BaXKJIIMBI
npodeciiiHi SKOCTI ocodbucTocti GopMyIOThCS B Ipoleci caMocTiiHOT poboTu. st po3BUTKY
HaBYaJIbHO-ITI3HABAJIbHOI aKTUBHOCTI 3/100yBauiB BHKOPHCTOBYIOTHCS PI3HI BHJIM OpraHizarlii,
CHoco0u ynpasiiHHA 1 (POPMH KOHTPOJIIO CaMOCTiiHOT podoTu (Tabdm. 1).

Tabmuus 1

OcHoBHi BN opranizanii, ynpas/iHHs i KOHTPOJIIO 10322y IUTOPHOIO CAMOCTIHHOIO

po00To10 3100yBaviB

Bupn camocriiinoi podotu

Cnoco0u ynpasJjiHHs 3 60Ky
BHKJIaJ1a4a

®DopMa KOHTPOJIIO

OmnparitoBaHHS KOHCIIEKTY
JIEKIIH

CxitajaHHS €IEKTPOHHUX
KOHCIIEKTIB JEKIIIHA

YcHe onuTyBaHHs,
MMCbMOB1 poOOTH

Cki1ajaHHs OITIOPHUX
KOHCIIEKTIB JIEKIIIA

Po3pob6ka HaBuagbHO-
METOIMYHHX BKa3iBOK.
CxJlajaHHsl CIIUCKY
PEKOMEHJOBAHOI JIiTepaTypH

Ceminap

PedepyBanns nonpatkoBoi
JiTeparypu

Po3pobka tem pedepatis, 106ip
JITEpaTYPHUX JKEPEIT

3axwuct pedeparib

[Tomyk HaBYATBHUX
BIJIOMOCTEH 10 TEMHU

CkJailaHHs CIIUCKY
PEKOMEHIOBAHOI JTiTepaTypu

JlonoBiib, MUCHMOBE
o(opMIIeHHS, BUKO-
PUCTaHHS ISl pO3B 3Ky
IIOCTaBJIEHOI IPOOIEMHU

CucremMaru3ailis 3HaHb, HAOYHE
1X IpEeACTaBICHHS

Koncynbraris

JlonoBiap, TabIHIIi,
rpadiku, npe3eHTarii

BukoHaHHS 1HAUBIAYaTbHUX
poOiT

Po3po0Oka BapiaHTiB 3aB/IaHb,
KOHCYJIbTAIl1s

ITepeBipka

MonentoBaHHS pi3HUX BUIIB
npodeciitHol AISUTHHOCTI

Koucynprariis

ITepeBipka

[TigroToBKa J0 MPaKTHYHUX
3aHSTH (MOTOYHMIA Ta
M1JICYMKOBUI KOHTPOJIb )

Po3po0ka KOHTpOIBHUX
3aBJlaHb, CUTyallliHUX 3a/]ad,
TECTIB

TectyBaHHs, yCHE
ONUTYBAHHS, PO3B’SI3aHHS
CUTYaIlITHUX 3a7a4

BukoHaHHA KypCOBUX .
P ’ Po3poOka pexomennariii s

JUIJIOMHUX, HAYKOBHX Ta : OdopmiieHHs
. BUKOHAHHS JaHUX POOIT
TBOPUYUX MPOEKTIB
BHCHOBKM Ta mNepCHeKTHBM TMOJAJIbIIMX HAYKOBUX po3Bigok. Opraxizamis

CaMOCTIMHUX HaBYAJIBHUX 3aHATH, iX CHUCTEMATHYHICTh, PAIliOHAJIbHE IJIaHYyBaHHS Po0OOYOro
yacy jgomomMarae 3100yBauam 3700yBaTH 3HaHHS, BHUPOOJATH YMIHHS Ta HaBHYKH,
CUCTEMAaTH3yBaTH 1 y3arajbHIOBATH iX, 3a0e3MeuyBaTH He TIJIbKW BUCOKHM PiBEHb YCHIIIHOCTI y
HaBYaHHI, a ¥ popMyBaTH HaBUYKH MalOyTHBOT podeciitHOl AISTBHOCTI.

VY mporeci AOCTIIKEHHSI BCTAHOBJIEHO, 1110 CIIBBIIHOLIEHHS ayUTOPHOI Ta M033aayJUTOPHOI
poboTH Mae BpaxoBYBaTH OCOOJMBOCTI HAaBUAILHOTO MaTepiayly, piBeHb IiJATOTOBKH Ta CTYIIiHb
MoTuBalii 37100yBaviB 1 OyTH SIKHAWOUIBII MPUB’SI3aHUM JI0 CIIELIaTbHOCTI, 32 KO HAaBYAIOThCS
3100yBavn. SIk MpaBuIlo, HA MEPIIMX KypcaX HaBYAHHS M103aayqUTOpHA poOoTa CIpsIMOBYEThCS Ha
MIBUIIEHHS SIKOCTI 3aCBOEHHS HABYAJIBHOIO MaTepialy, BHUpPOOJIEHHS YMIHb 1 HaBUYOK
CaMOCTIHHOTO HOTro 3aCBO€HHS Ta 3acTocyBaHHSA. Ha cTapmmx Kypcax mo3aayaMTopHa poboTta
HaOyBae 1HIIOTO XapakTepy. binmblne yBarum NPUALISETHCS MIITHOMY 3aCBOEHHIO HE TUIBKH
MPOrpaMHOToO Marepiany, a i HaOyTTs 3HaHb, SIKI BUXOIATh 32 MO0 MEXi, PO3BUTKY aHAIITHYHOTO
MHCIIEHHS, BUPOOJEHHIO BMIHb 3aCTOCOBYBAaTM MAaT€MaTH4HI 3HAHHSA /10 IEBHUX EKOHOMIYHHUX
CUTYAIlili, IpaIlOBaTH 3 HAYKOBOIO JITEPATypoOIO Ta iH.
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[TpaBuibHO OpraHi3oBaHa IM03aayJUTOPHA poOOTa CIPHsE PO3MIMPEHHIO 1 MOTIUOJICHHIO
3HaHb 37100yBayiB, OXOIUTIOE BEIUKE KOJIO MPOOJIEM 1 MUTaHb, SIKI BUXOAATH 32 MEK1 HaBYaIbHOI
MporpaMu, TOTIHONIOE COIIOKYIBTYPHI 3HAHHS 3700yBauiB. OpraHizamis M03aayAuTOPHOT
CaMoCTIHHOT pOOOTH TMPOBOJUTHCS 3a HACTYIHUMH €TallaMd: HACTaHOBYHUM; BUKOHABYMIA;
KOHCYJIbTYIOUHNH (HE € 000B’A3KOBHM); KOPETYIOUni (HE € 000B’I3KOBUM).

[InanyBaHHS caMOCTIHHOT pOOOTH € OJHHUM 13 TOJIOBHMX HampsMKIB poOoTu Kadeap i
nukiIoBux Kowmiciid. 1[o6 pobOora mpoxonawia Ha BHCOKOMY piBHI, HOTPiOHO Ti MpaBUIBHO
aKTHUBI3YBAaTH 1 CIITAHYBATH BIJMOBIIHO J0 MPOQLIIO CHEIIaTbHOCTI, MOKIMBOCTEH HAaBYAIBHOTO
IUTaHYy 1 3MICTY AUCIUILTIHY.
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Danylchuk O. M. Organization of independent work of applicants in teaching
mathematical disciplines in higher education institutions.

Summary. The article shows the possibilities of organizing students’ independent work in
modern conditions of higher mathematics. It is demonstrated that the effectiveness of professionally
oriented learning of higher mathematics requires improvement of available and development of new
didactic functions, types and forms of independent work. Didactic functions of independent work in
higher mathematics should be focused on the formation of key and subject competences. It is
demonstrated that the formation of these functions will help to find such forms of education, when
assistance and control by the teacher does not fade the applicant's initiative, but accustoms him to
independently resolve the issue of organization and control of his learning activity. Based on the
classifications presented in the studies analyzed, the types of self -stable applicants at the place of
transmission and the measure of management are classified; the level of knowledge, tweet; by the
organization of organization; by didactic target.

Types of independent work for didactic purposes for future economists are divided into
four groups: assimilation of new knowledge, mastering the ability to acquire them
independently; consolidation, clarification and generalization of knowledge; development of
skills to apply mathematical knowledge in the course of educational tasks; formation of practical
skills, including the application of knowledge in different economic situations.

Independent work is considered as a pedagogical means of organizing and managing the
independent activity of the applicant in the educational process, on the other hand, it is a
specific form of educational and scientific knowledge. Using it, those methods that help the
applicants consciously master the teaching material are determined to be active in the learning
process. The use of the proposed classification of independent work in the educational process
makes it possible to fully fulfill its didactic functions as a component of the educational process.
The effectiveness of extracurricular independent work of students in higher mathematics depends
on the didactic purpose and types of educational tasks. Its organization provides for its
methodological provision in the form of educational tasks with specific instructions for their
implementation. Generalization is offered — a table of main types of organization, management
and control of extra-curricular independent work of applicants.

Key words: learning mathematics, independent work of students, organization and control
of independent work, mathematical knowledge, educational tasks, higher mathematics,
educational process.
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HanionanbHuii aBianiiHuil yHiBepCUTET

JIESAAKI AKTYAJIbHI TPOBJIEMU BUKJIAJAHHSA BUIIIOI MATEMATUKH
AHTJIIACHKOIO MOBOIO IHO3EMHHUM TA YKPAIHCHKHAM CTYJIEHTAM B
HAIIIOHAJIBHOMY ABIAIIMHOMY YHIBEPCUTETI

Pozenanymo npobnemu euxnadanus euwjoi Mamemamuxku aH2UCbKOI MOBOI0 THOZEMHUM Mda
VKPAIHCLKUM CHIYOeHmam mexHiyHux cneyianvbHocmel 8 Hayionanonomy asiayitinomy yHieepcumemni.

Ockinvku aueniticoka mosa € 0ouieio 3 oghiyitinux mos IKAO (Misxcnapoona opearizayis
yusinvbHol asiayii), 01 manudymuix ¢paxieyis asiayitHoi 2any3i € CNPUAMIUBUM OMPUMAHHSL
npogecitinoi ocgimu auneniiicokoro mogow. Tomy 6 Hayionanenomy asiayitinomy yHieepcumemi
[HO3eMHI CMYOeHmMU MAaromb MONCIUBICIb HABYAMUCS SK YKPAIHCLKOMW, MAK 1 aH2AilUCbKOK
MOB0I0. 3HAYHA YACMUHA THO3EMHUX CMYOeHmMI8 00UpPAE HABUAHHA AHINIUCLKOI0. Y HaABYaHHI &
AHRTIOMOBHUX 2PYNAX 3aYIKABNEHI MAaKodiC [ YKPAIHCbKI CmyOeHmu, OpIEHMOBAHI HA HACMYNHe
npayesnaumy8anHs 8 MiJNCHAPOOHUX ABIAYIIHUX KOMNAHISX.

Y emammi npoananizosano npaxmuxy ukiaoaHusa agmopamu aHeiiuCbKow MO0 SUUOL
mMamemamuxyu iHO3eMHUM ma YKpaincokum cmyoenmam HAY, saxi nasuaromvcs 3a inocenepuumu
ma IT cneyianonocmamu. Posenanymo npobnemu memoouuno2o ma OpeamizayiiHo2o
xapakmepy, wo nocmarms nepeo GUKIAOAYAMU NPU BUKIAOAHHI OUCYUNTIHU CIYyOeHmam, OJisl
SAKUX AH2NIUCLKA MOBA He € PIOHOIO.

Ilpoananizosano 6uxknadawHs oxkpemux mem oucyuniiHu «Buwa mamemamuxan
AH2TIOMOBHUM CMYOeHmMaM pI3HUX MexXHIYHUX cneyianvHocmeu. Posenanymo ocobaugocmi
BUKNIAOAHHS OKpeMux nNumausb GeKmopHoi ma JiHilHOI aneebpu, oOughepenyiarvHoco ma
IHMe2panbHo20 YUCIeHH QYHKYIU 0OHI€l 3MIHHOIL, YHKYII 6aeamboX 3MIHHUX MA 36UYAUHUX
oughepenyianoHux piHAHb 8 AH2IOMOBHUX MYIbMUHAYIOHANbHUX akademiunux epynax. Haoano
pekomeHOayii 01 NOKPAWEHHS 3AC80CHHS CMYOeHmamu meopemuyno2o mamepiany ma
BUPOOIEHHA HUMU NPAKMUYHUX HABUYOK pO36°A3y8anHs 3aday. Pexomendyemwcsi wupoxe
BUKOPUCMAHHA DPI3HOMAHIMHUX ONOPHUX Mamepianie, adanmoeaHux O CMmyOeHmie pIisHUX
cneyianvHocmet. Ilpu npoeedenni ounaun-3aname 6 Google Workspace 3 euxopucmanusam
Google Classroom ma Google Meet pexomendyemovcsa poboma CcmyOeHMCbKUX KOMAHO,
peanizosana 3a donomozor Google Jamboard.

Knrouoei cnoea: mamemamuka, euwya mamemamuxa, JNiHilUHA aneebpa, AHANIMUYHA
ceomempisi, MaAmMeMamuyHull —aanis, BUKIAOAHHA MAMEMAMUKU AHRTIUCLKOIO — MOBOIO,
MYTbMUHAYIOHANBHI AKAOEMIYHI 2PYNU.

IMocranoBka mnpodiaemu. HamionansHuii aBiamiiinuii yHiBepcurer (HAY) € omnum i3
HAaUNOTY)KHIIIUX aBlallifHUX 3aKja/iB BUIIOI OCBITU Y CBITI, B SIKOMY HAaBYa€ThCS ONU3BKO 25
THCSY CTYJIEHTIB, cepe] AKuX Maibke 1500 iHoseMmiB 3 55 kpain cBiTy. Moro camocrtiiina ictopis
noyanacs 25 cepnHs 1933 poky, konu Ha 6a3i aBianiiiHoro @axynabTeTy KuHiBChbKOTO
MaIIMHOOYAIBHOTO 1HCTUTYTY OyB 3acHoBaHWil KuiBchbkuii aBiamiiiHuii iHCTUTYT. OCHOBHOIO
KOHKYpeHTHOIO0 nepeBaroto HAY sik B VkpaiHi, Tak 1 Ha CBITOBOMY OCBITHBOMY PHHKY € HOTO
aBiamiiina cxiagosa. IIpoTsirom 6araTboX pOKiB B YHIBEPCHUTETI HPOBOAMIACH MiATOTOBKA
cneriamcTiB i ycix pecmyosik CPCP. barato iH03eMHHMX BUITYCKHHMKIB HAIlIOTO YHIBEPCUTETY
3aiiMalii 1 3aiiMaloTh BHUCOKI TOCAIW Yy aBlalliiHIA Taiy3l cBoiX Ta iHImMMX KpaiH. 3 1949 poky,
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KOJIM y HAIIOMYy YHIBEPCHUTETI pPO3MOYATIOCh HABYaHHS TIPOMAASH IHIIMX JAEpKaB, MPOTITOM
0araTb0X PpOKIB TPOMAJSHU 1HO3EMHHMX JIep)KaB 3100yBalM OCBITY POCIHCHKOI MOBOIO.
[ounnatoun 3 1991 poky mpoTAroM KiJIbKOX POKiB BiAOYBCS IepexiJ HaBYAJIBHOTO IMPOIECy Ha
yKpaiHCcbKy MoOBY. Ha chorogdimHii yac HaBYalbHHMM MpoIleC 3a BCiMa HampsMaMmu st
YKpaiHCBKUX CTY/EHTIB HE TUIbKU MOBHICTIO MPOBOAMUTHCS YKPAiHCHKOIO MOBOIO, @ 1 € TIOBHICTIO
3a0e3MeYyeHNM YKPaiHOMOBHOIO HaBYAJILHOIO JIITEPATypOIO.

B HAY 3 1999 poky Ha okpeMux HampsMax po3I0yYaioCh BIPOBAIKEHHS aHIJIOMOBHOI'O
HaBYaHHS, KOJNM BUKJIAJAHHS BCIX TUCHUIUIIH 3AIACHIOETbCS aHTIIICHKOI0 MOBOI. OCKUTBKU
aHryiiickka MoBa € oaHiero 3 odimiianx MoB ICAO (MixkHapoHa opraHi3ailisi IMBUTBLHOI aBiarlii),
JUIsi MaWOyTHIX (axiBIiB B Taioy3l aialii MOMJIHMBICTP OTPUMAaHHS MNPOQECiifHOI OCBITH
AHTJIIHCHKOI0 MOBOIO € Ty)K€ BaXIHMBOIO. OCTaHHI POKM OUTBIIICTh 1HO3EMHHUX CTYJCHTIB 00Mpae
HaBYaHHS aHTJIHCHKOI0 MOBOIO. BimMiTHMO, 110 MEeBHAa YacTHMHA 1HO3EMHHUX CTYACHTIB oOWpae
HABYaHHS YKPaiHCHKOIO MOBOIO. Y HaBYaHHI B AaHIVIOMOBHHX TIpynax 3alliKaBJeHI TaKOX 1
YKpaiHChKI CTY/AEHTH, 30pi€HTOBAHI Ha HACTYIIHE MpAIleBIAIITYBaHHSA B aBilalliiHUX KOMIIAHIfX,
10 3JIHCHIOIOTh MDKHAPOJHI MepeBe3eHHs. BimMiTHMO, 10 U Cy9acHOT HAI[lOHAIBHOI OCBITH
MOCTiiiHE 3pOCTaHHsI KOHTHHIEHTY, 10 HABYAETHCS aHIITIHCHKOI0 MOBOIO, € aKTYaIbHUM.

[lepen Buxitanadamu, 3aaissauMu B [Iporpami “Buiia ocBita iHO3eMHOIO MOBOKO’’, BUHHKAE
[[iJJa HU3Ka MUTaHb MO0 Crenu(piKK BUKIAJAHHS PI3HUX HABYAIBHHUX JUCIUIUTIH, 30KpeMa
MaTeMaTHYHUX, aHTJTIHCHKOI0 MOBOIO CTYJCHTaM, JUISl IKHX ISl MOBA HE € PiTHOIO.

binpuricts cryaentiB HAY HaB4aroThCs 3a CHEIIaNbHOCTSAMU, SIKiI mepeadadyaroTh JOCUTh
3HaYHy MaTeMaTHYHY ITiITOTOBKY 3 MaTeMaTHKH, CEpe]l AKUX 1HKCHEPHI HAIPSIMH ITiITOTOBKH €
OJIHMMU 3 HaWMmonmyJspHimux. ToMy HaBYaIbHUMH IJIAHAMH MiATOTOBKM MaOyTHIX (axiBIliB
yCiX TEXHIYHHMX CHEIiaIbHOCTEH 3a BCiMa HampsiMaMu Iepen0adyeHo BUBUCHHS MaTeMaTHUYHHUX
JTUCIUILIIH y pi3HOMY 00Cs31 B 3aJI€KHOCTI BiJl CHEIIAIbHOCTI.

3ayBa)kxuMo, 110 B YCHOMY CBITi 3Ha4Ha KUIBKICTh YHIBEPCHTETIB 301IbIIye 0OCST KypCiB, 110
BUKJIAJIAIOTHCS aHTJIIHCHKOI0 MOBOO. Lle moB’s3aH0 3 TuM, 10 npodeciiiHa aHriCbKa MOBa J1a€
(axiBLIsAM MOXJIMBICTh JOCTYIy J10 HabaraTo OUIbLI IIUPOKOi 1 pi3HOMaHITHOI iH(opMarlii,
CHUJIKYBaTHCA 3 KOJIETaMH 3 IHIIMX KpaiH, MpaloBaTH B IHTEPHALIOHAILHUX KOJEKTUBaX (auB. [1;
2]). Biamitumo, 1o mporiecH rinodanmizaiii Ta iHTepHaIlioHami3amii COpUYMHIIN B OCTaHHI POKU
BIPOBAHKEHHSI PI3HUX (DOPM aHTIIOMOBHOI po(eciiiHOT OCBITH B 6araTbOX yHIBEpPCUTETaX Y KpaiHH.

AHaJi3 aKTyaJabHUX aociaigxenb. [lounnaroun 3 2006 poky B pamkax IIporpamu “Buima
OCBITa 1HO3eMHOI0 MOBOIO” B HAY aBropamu nmpoBOAATBCS AOCTIIKEHHS 3 METOJIMKU BUKJIaJaHHS
AHIJIICHKOI0 MOBOIO MaTeMaTHYHHMX JUCLMIUIIH 1HO3EMHHM Ta YKpAaiHCBKUM CTYAEHTaM.
O. B. Kapymy, T. A. Onemixo 1 B. B. TlaxneHko gocnipKyBaiy 3araibHi XapaKTEPUCTUKU MPOLIECY
BUKJIAJIaHHS 1HO3€MHHUM 1 YKPaiHCHKUM CTYJI€HTaM aHIJIiHCbKOI0 MOBOK MAaTEeMaTUYHUX JAUCIUIUIIH
[3]. OcobnumBOCTI BUKJIaAAHHS BHUILOI MAaTEMAaTUKHU YKPAiHCHKUM Ta 1HO3EMHUM CTY/AE€HTaM BUBYAIH
O.B.Kapyny, T.A.Onemko i B.B.Ilaxnenko (muB. [4]), C.IL ®enak, JI. A. PomaHnmok,
C.A. ®enax [5], H.B.Caixko [6], A.Il Pubamko 1 K.B.Cremanoa [7]. O.B. Kapymy,
T. A. Onemko 1 B.B.IlaxHeHKO BHMBYaIM TakoX OCOOJMBOCTI BHKJIQJaHHS MAaTeMaTHYHUX
JUCLUIUTIH CTYJEHTaM TEXHIYHUX CHElIalbHOCTEH B MYJbTHHAIIOHAJBHUX aKaJeMIYHHUX TpyMax
(muB. [4] Ta [8; 9]). OcoOmMBOCTI BHKOPUCTAHHS EJIEKTPOHHHMX PECYpCIB TMpH BUKJIAJaHHI
MaTeMaTHIHUX JUCIUILIiH posrisaam K. B. Biacenko, 1. B. Jlos’stHoBa, T. C. Apma, 1. B. Citak 1
O.0O.Yymak [10] ta O.B.Kapyny, T.A.Onemko, B.B.Ilaxnenko 1 A.O.Ilamxo [11],
B. I. Tpodumenko, L. IT. Kymzinockka, T. FO. IkBapuumneka [12], A. I1. Pubanko, T. B. [lenucosa
[13], O. B. Kapymny, T. A. Osneriko, B. B. [Taxnenko [9] ta [14].

Mera crarTi. MeToro 1anoi poboTH € TOCIKEHHS CTISIU(IKN OHIAH BUKJIAIaHHS OKPEMHUX
PO3/1LTIB BUIIIOT MaTEMATHKH aHTJIIHCHKOI0 MOBOIO 1HO3EMHHM Ta YKpaiHCHKUM cTyneHTaM HAY, ski
HE € HOCISIMU I1i€] MOBH, 1 HAJaHHS HAa OCHOBI PO3TJISITY METOJAWYHHX PEKOMEHIAIIN /0 BUKIATY
HAaBYAJIBbHOTO MaTepialy CTyJJleHTaM MYJbTHHAIIOHAJIbHUX aHTJIOMOBHUX T'PYIL.

Buxknaan ocHoBHoro wmarepiany. Ilpu migroroBii MaiOyTHIX (axiBmiB 0OaraThox
CreniaJbHOCTe 000B’I3KOBOIO CKJIA/I0OBOIO € BUBUEHHS MaTeMaTHKH. [Ipu 1IboMy ISl CTYACHTIB
TEXHIYHUX CHEIIaJIbHOCTeH BaXKJIMBUMU KOMIIOHEHTAMM IX MaT€MaTW4HOI MIATOTOBKU € SIK
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3HaHHS OCHOBHHMX TEOPETHYHHX 3acaji MAaTEeMAaTUKH 1 PO3YMIHHS MAaTeMAaTUYHUX IMiIXOMIIB 1
METO/I1B, TaK 1 BOJIOJIIHHS HABUYKaMU 3aCTOCYBaHHS HAOYTHX 3HAHb JI0 PO3B’A3yBaHHS 3ajay.

Y HamionanbHOMY aBiallitHOMY YHIBEPCHUTETI JJISi CTYIEHTIB OUIBIIOCTI CHEliabHOCTEH
BUKJIaJIA€ThCA CUHTETUYHA JWCIMILTIHA «Builla MaTeMaTuka» 1 TUIbKU IS JIESKUX CHelialbHOCTEN
BUKJIAJIAIOTHCSI OKPEMi JTUCHUILTIHE MaTeMaTU4HOro IMKIY: «MareMaTnynuil aHamiz», «JliHiliHa
anreOpa Ta aHATITUYHA TeOMETPish», «Teopis HMOBIpHOCTEH 1 MaTeMaTHYHA CTAaTHCTUKA», «UKcesbHi
MeTonm», «JluckpeTHa Mmaremaruka», «MareMaTudHi MeTOM ONTHMI3aIliD». B aHTTIOMOBHUIA TIPOEKT
BXOIISITh CIICHIaIbHOCTI 000X TuhmiB. J[I Jeskux cremiaabHOCTEeH BHKJIAJAOThes «Bumia
MaTeMaTHKa» 1 0JTHa a0 JIeKiTbKa epeTiyeHuX MaTeMaTHYHUX JUCIUILTIH.

3ayBaxMMO, II0 HaBYaJIbHI MpOrpaMH JUCHUILIIHM «Buma maremaruka» g Bcix
CHEIIATBHOCTEH 000B’I3KOBO Mepe10adatoTh BUBUCHHS B TOMY UM iHIIIOMY 00CSI3i:

1) BH3HAYHUKIB, MATPHIIb, CHCTEM JIIHIHHHUX anreOpaidHuX piBHSIHb;

2) BEKTOpIB, MPSIMHUX Ha IUIOLNIMHI Ta B MPOCTOpi, IUIONIMH, KPUBUX Ta IOBEPXOHBb
JIPYTOro HOPSAKY;

3) mocnigoBHOCTEH 1 QyHKIIIH Ta TX rpaHKIlb, HENepepBHUX (PYHKIIIN Ta IX BIACTUBOCTEI;

4) noxigaux Ta qudepeniianie GyHKIiNi oHi€l 3MiHHOT, 1X 00YNCIICHHS Ta 3aCTOCYBaHb;

5) ¢yHKIid KUTBKOX 3MIHHHX Ta iX BJaCTHBOCTEH, YACTHHHHUX IMOXIAHUX Ta IMMOBHHX
nudepeHiiianiB Ta 3aCTOCYBaHb;

6) HEeBU3HAUCHOTO IHTErpasia Ta OCHOBHUX METOJIIB iIHTCTPyBaHHS,

7) BU3HAYEHOIO iHTErpaja, Horo 00YKMCIICHHs Ta 3aCTOCYBAHHS;

8) mudepeHiaIbHIX PIBHSIHB IMEPIIOTrO MOPSAKY, BUMIB iX po3B’s3KiB Ta 3amaui Ko,
OCHOBHHUX IHTETPOBAaHUX B KBaJpaTypax BUIIB AudepeHIliabHUX PIBHAHb MEPIIOTO MOPSIKY,
HalnpocTimmx JaudepeHIlialbHUX  PIBHSHb BHUINUX TMOPSJAKIB, JIHIHHAX  OJHOPIIHHUX
nudepeHiianbHUuX PiBHAHB APYrOoro Ta BUIUX MOPSJIKIB 31 CTAIUMU KOe(IIi€HTaMH.

Kpim toro, no aucuuiiinu «Buia MaremMaTuka» MOXKYTh OyTH BKIFOUSHUMH TaKOX 1HIIT
PO3JILIM MaTEeMaTHKH.

Ha wam mornsn, nmpu BUKJIQJaHHI MaTeMaTHYHUX AUCIMILUIIH, 30KpeMa JUCHUTUTIHH
«Buma MaTemMaTrKa» aHTIIIHCHKOI MOBOKO IIEPII 32 BCe OTPIOHO BpaxoBYBaTH Te, IIO:

1) cTyneHTH HE B MOBHOMY 00CS3i BOJIOMIIOTh MaTEMaTHYHOK TEPMiHOJIOTIEI0, OCKITBKH
OUTBLIICTh 3 HUX HaBYAJIMCS B CEpPEAHIM IMIKOJI PIAHOI (I HUX) MOBOIO; 3HAYHA YacTUHA
1HO3eMHHUX CTYJICHTIB € HOCISIMH MOB, JUISl SKHX € XapakTepHUMH a00 BIJMIHHUH BiJ 3BUYHOTO
JUIsl HaC HalpsSIMOK HaIlMCaHHS TEKCTY abo 1eporiiiyHa MMCEMHICTB;

2) BUKJIQJaHHS MAaTEeMaTUKH B CEPEIHIX MIKOJIaX PI3HUX KpaiH 3 ISSIKMX MUTaHb M€ MEBHI
OCOOJIMBOCTI, WLI0 HAalyacTille NposBIATHCA CaMe€ Ha MPAaKTUYHUX 3aHATTSAX B IpoIleci
PO3B’s3yBaHHs 3a/1a4 IIUX CTYAEHTIB I1lI€ B CepeIHiH IIKOIi;

3) IOCTaTHBO TMOBEPXOBE CIPUIHATTS OUIBIIICTIO CTyIEHTIB TexHiuHux 3BO (sk ykpaiH-
ChKHMX, TaK 1 1HO3eMHHUX) aOCTpaKTHUX MUTaHb 1 HEJIOCTATHE PO3YMIHHS HUMH BaKJIMBOCTI BOJIO-
JIHHS TEOPETUYHUM MaTepiajioM, HEOOX1THUM ISl CAaMOCTIMHOTO pO3B’A3yBaHHS 3MICTOBHHUX 33/1a4;

4) meBHA YaCTHHA CTYIEHTIB (OCOOJIMBO iHO3EMHHX) MAlOTh 3 HU3bKUU PIBEHb IIKIIBLHOI
MITOTOBKH 3 T€OMETPii (0COOIHMBO CTEPEOMETPii) TPUTOHOMETPII.

[lpn BHUBYEHHI I1HO3EMHUMH CTyJIeHTaMu Moayis «Emnementu miHifiHOT anreOpu Ta
AQHAJITUYHOI TEOMETPIi» B LIUIOMY J0Ope 3aCBOIOIOTHCS TUTAHHS, TIOB’13aH1 3 BEKTOPHOIO alre0poro,
OCKUIBKM 3HauHa YaCTHUHA CTY/AEHTIB HEMOTraHO 3HAIOTh BEKTOPHU ILE 31 MIKOIH. JIeo CKIaaHImImIm
JUisi 0araTboX 1HO3EMHHUX CTY/AEHTIB € 3aCBOEHHSI MTUTaHb, NIOB’SI3aHUX caMe 3 JIIHIHHOI0 anre0poro.
3HavyHO OiMbIN TPOOIEMH MOCTAIOTh TMeped 1HO3EMHHMHU CTYIEHTaMH TNPH BHUBYEHHI MUTaHb
AHAJITUYHOI reoMeTpii. 3aCBOEHHS MEPEBAYKHOIO OUIBIIICTIO CTY/AEHTIB aHIJIOMOBHUX TPy MHUTaHb,
OB’ A13aHMX 3 MPSIMUMH Ta KPUBMMH Ha IUIOIIMHI € BIIHOCHO HemoraHuM. | iHo3eMHi, 1 yKpaiHChKi
CTYZIEHTHU JIOCUTh YCIIIIHO ONAaHOBYIOTh HABUYKH PO3MI3HABAHHS OCHOBHUX ()OPM DPIBHSHB MPAMOL
Ha IUIOIIMHI Ta KPUBUX JIPYTOro MOPS/IKY 1 3aCTOCOBYIOTH 1X MpH po3B’si3yBaHHi 3a1a4. [lpu npomy
pe3yabTaTH 3HAYHO TMOKPAIIYIOTHCS MPHU BUKOPHUCTAaHHI OMOPHHUX MarepialiB, OCOOIMBO SIKIIO ITi
Marepiaii MICTATh pHCYHKU-cXeMH. Habarato ckimaHiIMMM Uil 3aCBOEHHS 1HO3EMHUMH
CTY/IEHTaMH € MUTaHHs, MOB’sI3aHl 3 MPOCTOPOBUMH T€OMETPUYHUMHU 00’ €KTaMH, IO € HACIIAKOM
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HEJJOCTaTHBO PO3BUHEHOTO MPOCTOPOBOTO MUCJIEHHS y 3HAYHOI YACTUHHU IMX CTYJCHTIB. BinmiTumo,
10 TICBHI MPOOJIEMU MArOTh 1 JESKl YKpaiHChKI CTYJIEHTH. XOPOI Pe3yabTaTh JAa€ BUKOPUCTAHHS
PI3HOMaHITHHX OHNOPHHUX KOHCIIEKTIB, OCOOJIMBO TUX, IO KPIM PIBHSHB 1 PUCYHKIB, MICTATh TAaKOX 1
CJIOBECHI OIMMCH O3HAK PI3HMX PIBHSIHB BIATOBITHUX T€OMETPUYHHX 00’ €KTiB. [[y)Ke KOpHCHUM €
00TOBOPEHHSI CTY/IEHTAMH Ha MPAKTUYHOMY 3aHSTTI aITOPUTMIB PO3B’S3yBaHHS BIIMOBIIHUX 3a1a4.
Oco0MBO JiEBUM 11 BCIX CTYJCHTIB MOYKE OyTH MPOBEICHHS JICKIIA 3 BUKOPUCTAHHSIM Pi3HUX
3ac00iB Bi3yastizalii po3IyIsiIyBaHUX T€OMETPUIHHIX 00’ €KTIB.

IcHye TakoX Lijla HU3KAa IpoOJeM, IMOB’S3aHUX 3 3aCBOEHHSIM CTyAEHTaMH (0coOIMBO
1HO3eMHHMMH) 3arajJibHUX NHTaHb MoAyniB «JludepeHuianbHe uuciaeHHs QYHKUIA OfHi€eq
3MiHHOT» Ta «lHTerpasibHe YuciaeHHSA (QYHKIIA OJHIET 3MIHHOI», OCKUJIBKH Il PO3ILIH €
JOCTaTHBO CKJIAIHUMU IS CIIPUAHSATTS, 0co0mMBO B TexHiuHUX 3BO. Busnauenuii iHTerpa, sk
IPaBUJIO, BBOAMTHCA B IIKOJAX SK IPUPICT MEpBICHOI. B 3B’A3Ky 3 UM yCKIIAJHIOETHCS
CIPUHHATTA BU3HAUEHOT'O IHTErpaia SIK TPaHUI IHTErpalibHUX CyM, IO 3HIKYE PO3YMiHHS
3aCTOCYBaHb BU3HAYEHOTO 1HTErpaia. 3a3HaYuMO TaKOX, 110 y OUTBIIOCTI 1HO3EMHHX CTYJICHTIB
BUHHUKAIOTh NPOOJEMH TPH 3aCTOCYBaHHI BH3HAYEHHX Ta KPATHHUX IHTETPajiB, TaKUX SK
3HaXO/PKEHHS 1011 obacTel, 00'eMiB reOMETPUYHMX TiJ1, IIJIOL] TOBEPXOHb TOIO. YacTKOBO 1€
€ HaCJIiTKOM HU3bKOTO PiBHS MiATOTOBKH 3 T€OMETPIi.

[Tpu BUBYEHHI IHO3EMHUMH CTyJ€HTaMH (YHKIIIH KIJTbKOX 3MIHHHMX Ta KPAaTHHUX 1HTETrpalliB
JIAIOTHCS B3HAKU HENOJIIKM 3aCBOEHHS MOTEPEIHIX TEM MAaTEeMAaTUYHOTO aHAJI3y, a caMe TeXHIKU
mudepeHiiloBaHHs 1 TeXHIKM 1HTerpyBaHHs. Jlo HHUX [onJaloTbcs NpoOIeMu, MOB’s3aHI 3
HENOJIIKAMU 3aCBOEHHS AHAJNITHYHOI reoMmerpii. Sk pesynprar, ayKe YacTo HEe3J0JaHHOI0
npo0JieMoI0 7Sl IIMX CTYACHTIB cTae moOymoBa MOTpiOHOT 00sacTi, OCOOIMBO MPOCTOPOBOI.
Tomy s iHO3eMHUX CTyHeHTiB (1 Ui YKpailHCBKMX TaK0)X) KOPHUCHO HaJaBaTH MEBHI
peKoMeHallli 10 BUKOPUCTAHHIO CHCTEM KOMII'IOTEPHOI MaTeMaTHKU HpPU PO3B’sI3yBaHHAM
BIAMOBITHKUX 331a4. Kpim TOTO, CiNiJl IPUIUIATH yBary ajaropuTMizallii mpouecy po3ii3HaBaHHS
PIBHSIHb KPUBHUX 1 IOBEPXOHb.

[Tpy BHBYeHHI 3BHMUYaliHUX AMdepeHLialbHUX PIBHSAHb 3aCBOEHHS Marepially iHO3EMHUMH
Ta YKPaiHCHbKUMHU aHTJIOMOBHHMH CTYyJIEHTaMU € HeroraHuM. OCOoOJIMBO 1€ CTOCYEThCS JHIMHUX
pIBHSHb 31 CTaTUMM Koe(illl€eHTaMH, IO TOB’S3aHO 3 HASABHICTIO MNPOCTUX AaITOPUTMIB 1
BIJICYTHICTIO HEOOXIJHOCTI IHTErpyBaHHS. 3HAuHy yBary TMOTpiOHO TakKOoX MNPUALUIATH
BUPOOJICHHIO HAaBUYOK pO3Mi3HABAHHS OCHOBHHMX THIMIB JU(EpeHIialbHUX pPIBHIHb, IO
IHTErpylOThCsl B KBajapaTypax (MIAKPECTIOIUYN MpU IbOMY, IO PO3IVISIHYTHUH X NHepenik He
BUYEPITYE BCHOTO iX PI3HOMAHITTS 1 B MailOyTHROMY, IPU HEOOXIJHOCTI, MOKHA 3BepTaTHUCA /10
JOBIIHUKIB). BinmMiTHMO mHpu LbOMY, LIO0 HpPH YITKOMY BHKJIaJl BUKIAJaueM aJTOpPUTMY
pO3Mi3HABaHHS HAWNPOCTINIMX THUMIB pPIBHAHb 3HAYHAa YacTHHA 1HO3EMHMX 1 YKpaiHChKHX
AHTJIOMOBHHUX CTYJEHTIB JIOCTaTHBO JOOpE 3aCBOIOE LI HABUUKH. [IeBHI 0COOIMBOCTI Ma€e TaKOX
BUKJIQJIaHHS CTYAEHTaM aHTJIOMOBHHMX T'PYN PO3ZUTIB, [0 MOXYTh BKIIIOYATHUCSA B KypC BHIIOi
MaTeMaTHKH 1 sIK1 He OyJIM PO3TIISIHYTI B IaHOMY JOCTIIKEHHI.

BigmiTMO Takox OBy TOTOBHICTh 3HAUHOT YACTUHU 1HO3EMHHX CTYAEHTIB MOPIBHSIHO 3
YKpaiHChKUMU CTYJICHTaMH BHKOPHCTOBYBATH CHCTEMH KOMIT FOTEPHOI MaTEeMaTHUKH Ta OHJIalH-
pecypcH 1 MeBHUHM piBeHb HABMYOK 3aCTOCYBAaHHS LIMX CHCTEM Ta pecypciB. Tomy st xoua O
YACTKOBOI KOMIIEHCAIli HEJOJIKIB 3arajbHOi MaTeMaTH4YHOI MiJATOTOBKH IMX CTYJAEHTIB MU
PEKOMEH/IYEMO M AaKTHBHE BUKOPUCTAHHS CHUCTEM KOMII IOTEPHOI MaTeMaTUKH 1 HaJaeMo
pekoMeHmamii 1mo BUOOpPY AaHTIIOMOBHUX OCBITHIX OHJIaWH-pecypciB. Iligkpecmroemo, 110
OE3KOHTPOJIbHE BUKOPHCTAHHS CTYAEHTAaMH OHJIAWH-KaJIbKYJISATOPIB Ta BpaxyBaHHs BUKJIaJaueM
TaKUX MO>KJIMBOCTEH B MPOLIEC] CKJIaJaHHS TECTIB OHJIaH MOoTpedye cepio3HOro 0OroBOpeHH 1
BIIPOB/PKCHHS HECTaHAPTHUX IT1IXOIB.

OcTaHHIMM pOKaMM BUKJIaJayl 1 CTYACHTH 3ITKHYJIHCA 3 TPYIHOILIAMH, MOB’SI3aHUMHU 3
KapaHTUHHUMU OOMEXEHHSIMH, SKI 3YMOBWIM BIIPOBAKEHHS TUCTAHLIHHOIO Ta 3MIIIAaHOTO
HaBuaHHa (auB. [12; 13]), mo BUSABWIOCS OyXe€ BaXKUM JUIsI CTYACHTIB, SIKI HaBYAIOTHCS
aHIITIMCbKOI0 MOBOIO. OCOOMMBO CKIIAJHO OpPraHi3yBaTH €(PEKTHBHI NMPAaKTHYHI 3aHATTA Ui
CTYJICHTIB TIEPIIOTO KYpPCY.
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Y HAY mnin yac kapaHTHHY AMCTaHIiiiHe HaBuaHHS NpoBoIuThea B Google Workspace
(panime G Suite) 3 Bukopuctanusam Google Classroom ta Google Meet. Po6oTa cTyaeHTChKHUX
KOMaHJI, peasizoBaHa 3a gomomMoror Google Jamboard, Oyna B 1iioMy HOCHUTH €(EKTUBHOIO
(6impm geranbHO AuB. [9; 14] Ta [13]).

3a3HaunMo, MmO 3 24 JIOTOr0 MHHYJIOTO POKY BCl BHKIAAadi 3ITKHYJIUCS 3 HOBHMH
TpynHomaMu. barato cTyneHTiB Manu mpoOsieMH 3 BIJACYTHICTIO JOCTYMy 10 Oe3nepeOiiHOro
IHTepHeT-3’€IHAHHS 1 HaBITh TEJICPOHHOTO 3B’S3KY, IO MiABUIIUIO BUMOTH JIO MaTepialliB y
Google Classroom Ta mpu3Beo 10 HEOOX1THOCTI J0JaTKOBHX KOHCybTariil y Google Meet.

Cnig 3a3HaunMTH, IO HAlll PEKOMEHJAlii II0J0 3aCTOCYBAHHS OCBITHIX OHJIAHH-PECYpCiB
BUSIBIUTHCS Jy’)K€ KOPHUCHMMH JUis CTyneHTiB. Ha Hamry nymky, HaiOUIbIl e(peKTHBHUM IS
YKpaiHCHKHX Ta IHO3EMHHX AHTJIOMOBHHMX CTY/EHTIB JJIsl aCHHXPOHHOTO HABYAHHS 3 MAaTEMaTHUYHHUX
JMCIIMILTIH € BUKOPUCTAaHHsI OCBITHIX OHIaliH-pecypciB «Math is Fun» ta «Math24.

B yMoBax KOMIETEHTHICHO-OPi€EHTOBAHOI MapaAUTMH OCBITH MPOTITOM KUJIbKOX OCTaHHIX
POKIB MM BIPOBAXKYEMO MPOEKTHUM MiAXiJ A0 opraHizamii HaBYaJIbHOI 1 HAyKOBOi pPOOOTH
CTYACHTIB. Sk "acTHHY peanizamii IbOTO MPOEKTHOTO MiJAXOQy MH 3aCTOCOBYEMO KOJIGKTHBHI
dbopmMu poOOTH TpH TPOBEACHHI MPAKTHYHHUX 3aHATh. JIJIS 1bOrO 3IIHCHIOETHCS IO
aKaJeMIYHOI TPYNU Ha JEKiTbKa KOMaHJ Ul CHUIBHOTO PO3B’S3YBaHHS NEKITBKOX CKIIAIHHUX
3aja4, B3a€MHOI MEpPEBIPKM 3aCBOEHHS MaTepiany, MiATOTOBKHM IMPE3CHTAIld Ha MPAKTUYHHX
3aHATTAX 3 MOAAJBIIUM OOTOBOPEHHSM 1 MOPIBHSAHHAM pe3ynbrariB. Jlyxe edekTuBHUM mpu
bOMY BHSIBIJIOCS (POpMYBaHHS KOMaHA 3 YKPAiHCHKUX 1 1HO3EMHHUX CTYIEHTIB (IIpUUOMY,
OakaHo, 3 pI3HUX KpaiH — HANPHUKIAL, 1 3 A3ii, 1 3 AQpukn), 10 CKIIaAy SKUX BXOISATH BiI TPHOX
1o 1ty oci0 (Oimbin netanbHo AuB. [8; 9] Ta [14]). Ha Ham normnsig, xoua oTpuMaHi pe3ynbTaTtu
HE JIO3BOJISIFOTH 3pOOUTH JTAJICKOCSIKHI y3aralbHCHHS, BOHU € OOHAIHIMBUMHE TSI T101aJIBIIIOTO
BHUBUYEHHS PO3MVIIHYTOTO MiIXOMY.

Buxknaganus gucnuriina «Buima Marematwka» aHTIIOMOBHUM cryAeHTam B HAY
CYMPOBOKYETHCS HU3KOK AHTIIOMOBHHX IOCIOHHKIB, IO MICTATH HEOOXITHUN TEOPETUUHUUN
Mmarepiall 3 BEJIMKOIO KUIBKICTIO pO3B’SI3aHMX MPHUKJIALIB 1 HEOOXiAHY TEpMIHOJIOTIIO 3
NEepeKIaIoM, 110 € KPUTUYHO HEOOXITHUM JUIsl MEpPEeBa)KHOI OULIBIIOCTI 1HO3EMHHUX 1 JIyXKe
BaYKJIMBOIO ISl YKPATHCHKUX CTY/ICHTIB.

BHCHOBKHM Ta NepPCNEeKTHBU MOAAJBLIIMX HAYKOBHX po3Binok. [IpoBeneno anaii3
MPAKTUKK BHUKJIAJIAHHS aHTIIHCHKOI0O MOBOIO SIK OKPEMHUX PO3JUTIB CHHTETHYHOI JUCIMILTIHU
«Buma maTemMaTuKa», Tak 1 JUCHUILUIIHA B IUIOMY, 1HO3EMHUM Ta YKPAiHCHKUM CTYJIEHTaM, 110
HAaBYAIOTBCS 3a TEXHIYHMMHU HampssMamu B HarioHanbHOMY aBiallifHOMYy YHIBEpCHUTETI.
PosrnsiHyTO0 0COOMMBOCTI BUKJIaNaHHS IMI€] AUCHUILUTIHK B MYJIbTHHAIIOHAIBHUX aKaJAeMIYHUX
rpymnax, MpoaHajli30BaHO CTaH METOJMYHOro 3abe3NedyeHHs 1 HaJaHO MEeBHI peKoMeHAalii o
poOOTI BHKIagaya JJis MOKPALICHHS 3aCBOEHHS TEM CTYJEHTaMM PI3HUX KaTeropii B Ipolect
BUKOPHUCTAHHA Pi3HUX (POPM JAUCTAHIIHHOTO HABYAHHSI.

30kpema, npu poOOTI 3 1HO3EMHUMH CTYIEHTAaMU PEKOMEHIYEThCS MPUIUISATH OUIbIIY
yBary BHpPOOJICHHIO HABUUOK PO3IMi3HABAHHS OCHOBHUX ()OPM THUIIOBUX 33Ja4 1 HABUYOK POOOTH
3 HECTaHJAPTHUMH 3aqadaMH. PEKOMEHIyeThCs IeTalbHA alNTrOpUTMI3allisl BHKIAJaueM IIhOTO
MPOLeCy MPHU MPOBEACHHI MPAKTHYHUX 3aHAThH 1 KOHCYIBTAIlil 3 BAKOPUCTAHHSIM Pi3HOMAaHITHUX
OTIOpHUX KOHCMEKTIB. IIpu poOOTI 3 1HO3EMHUMHU CTyJAE€HTAMU 31 CIA0KOK MAaTeMAaTHYHOIO 1
MOBHOIO TIJTOTOBKOID PEKOMEHIYEThCS TaKOX HaJaBaTH IUM CTyJEHTaM aJrOPUTMHU
pO3B’sA3yBaHHS HAWMPOCTIMIMX THUIMOBUX 3amad. KpiM Toro, Mm BBa)Xa€MoO JOIIILHUM
PEKOMEH/yBaTH CTYJCHTaM aKTHBHE BUKOPUCTAHHS CHMBOJBHOTO s/ipa OJHIET 3 CHUCTEM
KOMIT'IOTEpHOT MaTeMaTHKH. MM TakoX BBaXAaEMO KOPHUCHUM HaJaBaTH CTYACHTaM
pEeKOMeHallli Mo 3HAXO/KEHHI0 MaTeMaTH4HOl iH(opmallii B MOIIYKOBHX CHCTEMax Ta IO
BHOOPY aHTJIOMOBHHUX OCBITHIX OHJIAWH-PECYPCIB.

BinMiTuMo, 110 cHiibHE HaBYaHHS 1HO3EMHHUX Ta YKPATHCHKUX CTYICHTIB JA€ MOKIUBICTh
dbopMyBaTH IHTEpHAIIOHATBFHI KOMAaHIM JUIsl Y4acTi B PI3HOMAaHITHHX IPOEKTaX, 30KpeMa Jis
OUTBII JETaTbHOTO BHBYCHHS OKPEMHUX IMHUTaHb MAaTEeMAaTHKH Ta pO3TISAAY 3aCTOCYBaHb
MaTeMaTuku B ipodeciitHiii poOoTi MaitOyTHIX (haxiBIIiB.
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BBakaeMo AOUITBHUM MPOJOBKEHHS TOCIIHKEHb SK Y HampsiMi MOTIHOICHHS BUBUCHHS

crneur(}iky BUKIAJAaHHS AaHIVIIHCBKOKD MOBOK OKpPEMHMX IMHUTaHb MaTeMaTHMYHMX JUCLUILIIH,
30KpeMa BHUIIOI MaTeMaTWKHU, TaK 1 TIPYHTOBHOIO BHUBYEHHS 3arajJlbHUX OCOOIMBOCTEH
BUKJIaIaHHS MaTEMAaTUYHUX JTUCLUIUIIH aHIJIOMOBHHUM CTYIEHTaM.
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Karupu O. W, Oleshko T. A, Pakhnenko V. V. On some actual problems of teaching
higher mathematics in English to foreign and Ukrainian students at the National Aviation
University.

Summary. The problems of teaching certain issues higher mathematics in English to foreign
and Ukrainian students of technical specialties at the National Aviation University are considered.

At the National Aviation University, foreign students have the opportunity to study both in
Ukrainian and in English. The reasons for this are that English is one of the official languages of
ICAO (International Civil Aviation Organization) and it is very favorable for future aviation
professionals to receive professional education in English. Therefore, many foreign students
choose to study in English. Ukrainian students, who are focused on further employment in
international airlines, are also interested in studying in English-speaking groups.

The article analyzes the experience of authors’ teaching of higher mathematics in English
to foreign and Ukrainian students of NAU, who study on engineering and IT specialties.
Problems of methodological and organizational nature that teachers face in the process of
teaching the discipline to students being non-native English speakers are considered.

The teaching of separate topics of the discipline «Higher mathematics» to English-
speaking foreign and Ukrainian students of various specialties within the Program «Higher
Education in a Foreign Language» in NAU was investigated. The peculiarities of teaching
vector and linear algebra, differential and integral calculus of single variable functions,
multivariable functions and ordinary differential equations in English-speaking multinational
academic groups are considered. Extensive use of various reference materials adapted for
students of various specialties is recommended. It is recommended to widely use a variety of
supporting materials adapted for students of different technical specialties. On online classes in
Google Workspace in Google Classroom and Google Meet we recommend to implement the
work of student teams using Google Jamboard.

Key words: mathematics, higher mathematics, linear algebra, analytic geometry,
mathematical analysis, teaching mathematics in English, multinational academic groups.
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BiHHHUIIbKUI HALIOHATBHUN TEXHIYHUN YHIBEPCUTET

PE3YJIBbTATH JOCIIJHO-EKCIIEPUMEHTAJIbHOI IEPEBIPKA
E®EKTUBHOCTI OPTAHIBAIIIHHO-IEJATOT'TYHUX YMOB ®OPMYBAHHS
MATEMATHAYHOI KOMIIETEHTHOCTI B MAMBYTHIX BAKAJIABPIB
KOMITIOTEPHOI TAJIY3I B YMOBAX 3MIIIIAHOT'O HABYAHHS

Y pobomi nooano pesynemamu 00CHiOHO-eKCREPUMEHMATILHOI NepesipKu eheKmusHOCmi
Op2aHi3ayitiHO-NeoazociyHux  yM08  (QOPMYBAHHA — MAMEMAMUYHOI  KOMHEeMeHMHOCMI
Maubymuix 6axkanaepie Komn'romepuoi eany3i ni0 4ac 3MIUWAHO20 HABYAHHA, d CaMe:
BUKOPUCTAHHA THOpMayitiHo2o cepedosuwa (yughposizayis) oceimHb020 npoyecy 6 ymo8ax
ayoumopHoi ma OUCMaHyituHoi (opm HABUAHHA; 3ACMOCYBAHHA CYYACHUX [HHOBAYIUHUX
MEeXHON02IL  (POPMYBAHH — MAMEMAMUYHOI KOMNEMEeHMHOCMI HA  OCHO8I  IHmeepayii
@yHOamenmanvHux i ¢haxosux Oucyuniin, MOHIMOPUHZ Ma pe2ylapHa KOpPeKyis pieHie
chopmosarocmi MamemMamuyHoi KOMnemeHmHOCI.

Y mpoyeci nayxosoeo nowityky pospobneno ma peanizosano 6 npaxmuyi HA8YAHHA pPo30iNie
BUWOI  MameMamuky — HABYALHO-MEMOOUYHUL  CYNpPos8i0  (OpMYSaHHS — MAMeMamuyHoi
KOMNEemeHmMHOCmi 8 MauOymHix OaxKanaspie Komn romepHoi 2any3i 3 6UKOPUCTMAHHAM YUDPOBUX
MEXHON0RILL: 8I3yani3ayis ONOPHUX JeKYill 3 pO30Lnie NIHIIHOI ma 6eKMOPHOT ancebpu ma enemenmie
aHanimuyHoi 2eomempii Oeskux po30ilie 6UWjoi mamemamuku 6 ayoumopii ma aoanmosaHuil
eapianm 01 OUCMAHYINIHO20 HABYAHHS, IHMEPAKMUBHI MemoOU CHOHYKAHHSA MOMUBAYIUHOL
CKNA0080i 00 HAOYmMms MameMamuyHoi KOMNEMeHMHOCMI CMYyOeHmi8 (6cmynHa Jjekyis) ma
DPO36UMKY peqhlieKcii 3acmocy8anHs MamemMamudHux 3HaHb Ha OCHOBI NPUKIAOHUX 3A0ad, KOHMPOIb
MeCmy8aHHs. MeopemuyHUX 3HAHb 3 BUKOPUCMAHHAM NPOX00XHCceHHs «Jlabipunmyy.

Teopemuuni NONONCEHHS, NPAKMUYHI HANPAYIOBAHHA, OKpeMi 3anponoHosani idei ma
MEMOOUKU AHANIZY CMAMUCIUYHUX OAHUX OOCTIONCEHHS. MONCYMb OYMU GUKOPUCTIAHI K 8UKIAOA-
YamMu BUWOT MAMeMamuKy 0151 (PoOPMY8AHHS MAMEMAMUYHOT KOMREMEeHMHOCMI ) MatlOymHix baxka-
JIaBpPI8 IHWUX cCneyianbHOCmel MexXHIYHUX 3aK1A0I8 8ULOT 0C8IMU NPU 3MIUAHUX OPpMAX HABUAHHS,
MAK i HAYKOBYAMU Y NPOYeCi aHani3zy CMamucmudHux OaHUX neda2o2iuHo20 eKCnepumenmy.

1li0o uac xoHcmamy6anbHO-0IA2HOCMUYHO20 emany OOCNIONCEHHs, NICsA GUABIEHHSA mda
00TPYHMYBAHHS Kpumepiis, NOKA3HUKIE I pIGHI8 CHOPMOBAHOCMI CKAAOOBUX MAMEMAMUYHOL
KOMNemenmHoCmi Matdymuix 6axanaspie Komn omepHoi 2anysi, 3i 6cici KilbKocmi cnopioHeHux
3a CcneyianbHicmio 2pyn, CMAamuCmMudHUMU Memooamu OOCHIONHCEeHHS OYI0 BUOKPEMAEHO
OOHODIOHI 3a CKIAOOM eKCNepuUMeHmanbHa ma KOHMPOAbHA 2PYRU, SAKI NPUUHALU YYACMb Y
Gopmysanvnomy emani neda2o2iuHO020 eKCNEPUMEHM).

Knrwouoei cnoea: maubymui  b6axkanaepu, KOMN'IOMepHA  2any3b, NedacociyHull
eKCnepuUMeHm, MamemMamuyra KOMNnemenmHicmos, eKCnepuMeHmalbHi 2pynu, 0OHOPIOHICMb 2pyh
0711 (hopmy6anvbHo20 emany nedazo2iuno2o eKCnepumMenmy, Cmamucmuyti Memoou ananizy.

IlocTanoBka mnpodsjeMu. AHaII3 HAYKOBUX, TIICHUXOJIOTO-TIEAATOTIYHUX JDKEPENT IIOJ0
(opMyBaHHS KOMIIETEHTHOCTI MaiOyTHIX OakanaBpiB 3 BHIIOI OCBITOIO, 30KpeMa TEXHIYHOIO,
JIO3BOJIMB BUSIBUTH TIPOOJIEMH BIPOBAKEHHS KOMITETEHTHICHOTO ITiIXOIY B MPOIIEC] iX MiIrOTOBKH
3 PI3HUX TUCIMIUTIH Ta PiBHIB, K OakagaBpiB Tak i MarictpiB [1; 2]. B Mexax HayKoOBO-IOCIITHOT
TemMH Kadeapu BUIIOT MAaTEMaTHKU BIHHUIIBKOTO HAIllOHAJIHHOTO TeXHIYHOTO yHiBepcuteTy 10.K3
«DopMyBaHHs1 0a30BOro piBHSA MPO(ECiiiHOi KOMIETEHTHOCTI y MalHOyTHIX OakanaBpiB 3 BHUILOIO
TEXHIYHOIO OCBiTOIO» Y 2015-2019 pp.; 2020-2024 pp. npoBeneHo JeKiabKa TOCTIKEHb PI3HOTO
HanpssMy (GopM, METOMIB 1 TEXHOJIOTIH HaBYaHHS, METOAOJOTTYHHUX HPUHLMIIB, IO CIPUSIOTH
MOJIMIIEHHIO Pe3yJIbTaTUBHOCTI IIOTO IMPOIECY MPU BUKIAAAHHI KypCy BHIIOI MaTEeMaTHKH JUIs
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CTYJCHTIB pI3HUX cremianpHocTel. Harmre nocnmipkeHHS TOPKAeThCsl BUSIBJICHHS MpoOJieM
MaTeMaTUYHOI IMiJIrOTOBKM MalOYyTHIX OakaiaBpiB KOMIT IOTEPHOI ramy3i, 30kpeMa (GOpMyBaHHIO B
HHUX MaT€MaTHYHOI KOMIIETEHTHOCTI ITi/1 4ac 3MIIIaHOTO HAaBYAHHSI.

AHAJI3 aKTYaJIBHUX J0CTiIKeHb. BaXIMBUM eTarnom neaaroriyHux T0CIiKEHb € PO3po0Ka
Ta MepeBipKa TriloTe3u 3 BUKOPUCTAHHSAM BiIIOBITHUX MEIAroriyHUX iHCTpyMEHTapiiB. SIK mpaBuIio,
TIMOTE3M CTOCYIOThCSI 00 3aKOHY PO3MOAUTY JaHUX Y BUOIpIl (HOpMaIbHUH, OIHOMIAJILHUH Ta 1H.)
a00 X TIOPIBHSHHIO YHCJIOBHUX XapaKTEPUCTHUK BHUOIpKU (CepeaHi, AUCTEpCisi, KOPEJALis TOIIO)
[3, c. 169]. HaiiOumpi1 moOmmMpeHUM y TENaroriyHuX JOCTIDKCHHSX € KpUTEpId Y3TOIKEHOCTI
[Tipcona. IlepeBipka cepemHiX y ABOX BHOIpKax 3IHCHIOETHCS 3 BUKOPHCTAHHIM t-KPHUTEPIIO
(Crpromenta) [4, c¢. 63]. Jlnsg cTaTMCTHYHOrO aHai3y MOPIBHSHHSA Ta MPUHHATTS pIIICHHS 32
BUCHOBKaMHM OTPUMAHUX pE3yJbTaTiB BU3HAYEHHX KOMIIOHEHTIB (MOTHBALIIHO-I[IHHICHOTO,
KOTHITUBHO-TBOPYOTO; 0COOUCTICHO-PEIIEKCUBHOTO) chopMOBaHOCTI MaTeMaTUYHOT
KOMITETEHTHOCTI MaiiOyTHIX OakajaBpiB KOMII IOTEPHOI raty3i, Hamu BHOpaHo kputepiit 3romu (D))
KonmoropoBa-CMmipHoBa [5, c. 88], sk Takuii, 110 00paxoBye BEIHMKI MAacHUBi JAaHUX Ta MPUHHSATHIA
HAYKOBISIMHU Y TISJarOTiYHUX JOCTIPKEHHX Ha piBHI 3Ha9ymocTi o = 0,05 (5% -nommikm).

MeTo10 cTATTi € NMpeACTaBIEHHS PE3yJbTaTIB JOCIHIHO-CKCIEPUMEHTAIBHOT HEepEeBIPKH
e(eKTUBHOCTI OpraHi3amiifHO-TIearoriYHuX yMOB ()OPMYBaHHS MAaTEMAaTUYHOI KOMIIETEHTHOCTI
B MaliOyTHiX 0akajgaBpiB KOMII IOTEPHOI raixy3i B yMOBax 3MillIaHOTO HaBYaHHS.

Bukiaag ocHoBHOro Martepiajdy. B Hamomy aHamizi CTaTUCTHYHHMX JaHUX MH
OPUTPUMYBATIUCS TPUHIUIIB OpraHizaimii MmegaroriyHux JOCIIIKeHb, a came: 00'€KTUBHOCTI,
BUJIUICHHS OCHOBHHX (DaKTOpiB, BpaxyBaHHS O0'€KTMBHUX CYIEPEUYHOCTEH, IO MpUTaMaHHI
MEeAaroriyHuM, CIIBBIJHOUICHHS JOCSATHYTOIO pIBHA 3  MOJEIUIIO, METOK, €IHOCTI
JIOCITITHUIIBKOTO 1 HABYAIbHO-BUXOBHOTO MPOIIECIB.

BuznaueHo Takox, 10 MeIaroriyHuil eKCIIepUMEHT, Ha BIZIMIHY BiJl iHIIIUX METO/IB, CTBOPIOE
yMOBH Jisi: 1) mepeBipkr €(DEeKTHBHOCTI PI3HOMAHITHUX 3allPOBAHKCHb Yy HABYAILHO-BHXOBHUI
npolec; 2) MOpIBHAHHA POJIi Ta BIUIMBY Pi3HMX (DAKTOPIB Ha MeNaroriyHuil mporec; 3) BUOOpY
ONTUMAJIbHUX (DaKTOPIB JJIsl OpraHizallii IeBHUX CUTYalliil HABYaHHS Ta BUXOBaHHS; 4) BUSBIEHHS
YMOB peaii3alii NeBHUX NeJaroriyHux 3afay; S5) BUSBIEHHS CHEU(IKM Ta 3aKOHOMIpHOCTEH
nepe0iry rneaarorivyHoro Npolecy B KOHKPETHUX, y TOMY YMCIIi, i 3a1aHuX yMoBax [6, c. 202].

[Nengaroriyamii eKCEPUMEHT MU PO3TVISIIAEMO SIK METOJI JIOCII/DKEHHSI, 10 J03BOJISIE 3iHCHIO-
BaTH NEPEBIPKY pe3yabTaTiB, 30KpeMa (pOpMyBaHHIO KOMIIETEHTHOCTI MalOyTHIX OakanaBpiB KOM-
IIOTEPHOI Taily3l, 110 BIAOYBa€TbCcAd B y 3BUUHIN, NMPUPOHINA OOCTAHOBI HaBYAILHO-BUXOBHOTO
HPOILIECY, SKY JOCIIJHUK HE MOXKE MPUHIIUIIOBO 3MIHIOBATH 3Ty4E€HHSAM HOBOTO (haKTOpy Ieiaroriu-
HOro BIUIMBY. Hamn menaroriyHuii ekcrepuMeHT BiOyBaBcsl y 4 eTanu: KOHCTaTyBaJlbHO-A1arHoOC-
THYHUI; OpraHizaliifHo-TIpakTHYHUN; (POPMYBaJIbHUN; y3aralbHIOBAIbHO-BIIPOBAKYBATBHUI.

[Ti yac KOHCTaTyBaIbHO-IIarHOCTUYHOTO €TaIy OyIo 3/1iiCHEHO O0IPYHTYBAHHSI KOMIIOHEHTIB
(MOTHBAIIHO-I[IHHICHOTO, ~ KOTHITHBHA-TBOPYOrO,  OCOOHCTICHO-PE(ICKCMBHOTO),  BHUSIBJICHHS
KpUTEpIiB (MOTUBALIIITHOTO, SIKICHO-IISUTbHICHOTO, pe(hJIeKCUBHOTO), TIOKA3HUKIB 1 PIBHIB (HU3bKUHA —
0a30BUii, PENPOAYKTUBHUIA — 3a0BUIbHHMN, KOHCTPYKTMBHMN — JOCTaTHIM, TBOPUMHA — BHUCOKHNA)
c(OpMOBaHOCTI MaTEMaTUYHOT KOMIIETEHTHOCTI MalOyTHHOTO (haxiBLisi KOMIT FOTEPHOI ramy3i.

JUis «4ucTOTH» MEeJaroriyHoro JOCiKeHHS HE0OX1HO BU3HAYECHHS €KCIIEPHUMEHTAIbHOL
I KOHTPOJIBHOI TPYIT OJHOPIAHUX 32 CKJIAJA0M, SKi MaloTh OyTH 3aJisHI Mija yac (popMyBanIbHOTO
eTary MeJaroriYHoro eKcrnepuMeHTy. OJHOPIAHICTh eKCHEPUMEHTAJIbHUX TPy BH3HAYAIaCh
BHOIPKOIO 3 TEHEPATbHOI CYKYITHOCTI CTYACHTCHKHX TPYI MIATOTOBKH 3a CHEIIaJbHOCTSIMHU
KOMIT FOTEPHO] rajy3i. 3a pe3yabTaToM BXigHOro piBHA («0» KOHTpOIbHA poOOTa 3 MaTEMaTUKH
Ha TEepIIUX 3aHATTSIX 31 CTyAeHTaMu | Kypcy, aHKETyBaHHS) 13 T€HEpaJbHOI CYKYITHOCTI
2140 oci6 Bctymy 2015-2022 pokiB BiniOpano 574 mMaiiOyTHiX GakaiaBpiB KOMIT IOTEpHOI ranysi
it popmysbHOTO erany negaroriyHoro ekcnepuMeHTy (KI'— 293 ocobu.; ET" — 281 oco0a).

Bucynemo craructuuny rinotesy Ho: 3a pe3yiabTaTaMu BXIJHOTO piBHSA c(hOpMOBAHOCTI
MareMaTtnyHoi komreTeHTHocTI Tpynu KI' ta EI' BiApi3HAIOTHCS HECYTTEBO Ta ajJbTEPHATHUBHY
no Hel Hi: 3a pe3ynbTaTaMu BXiIHOTO PiBHS C()OPMOBAHOCTI MAaTEMAaTHYHOI KOMIIETEHTHOCTI
rpynu KI' ta EI" BiApi3HSAIOTHCS CYTTEBO.
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Tabmurs 1
HiarHocTuxka BusHavdenHs ogHopignocti rpyn EI' ta KI' BiniOpanux 3 renepajbHOL
CYKYNHOCTI Jis1 GOopMYBaJILHOIO eTaIy NeIarorivHoro eKcrnepuMenTy (BXiHUil piBeHb)
3a piBHeM c(pOpPMOBAHOCTI MATEMATHYHOI KOMIIETEHTHOCTiI Y MaOyTHiX 0akajiaBpiB
KOMII’FOTepHOi rajysi

Z KpiTepiis KoHcTaryBanpHO-11arHOCTUYHUHN €Tal MeAarorivHoro eKCepuMeHTY
KT (293 cT.) EI' (281 cTt.) max
Yacmo-| Bionocna | Haxonuuni | Yacmo- | Bionocna | Hakonuuni | Maxcumanvhna
.. ma yacmoma | wacmomu ma yacmoma | uacmomu PpizHUYS
Pipui n; Ninak m; Miyak Minak Miyak
n; — mj —_ =, T T |
n n m m
Bucoxkwuii 65 0,2218 0,2218 64 0,2278 | 0,2278 0,0060
JocraTHii 93 0,3174 0,5392 89 0,3167 0,5445 0,0153
3a/10BUIbHHH 90 0,3072 0,8464 88 0,3132 | 0,8577 0,0113
Husbknii 45 0,1536 1,0000 40 0,1423 | 1,0000 0,0000
> 293 1,0000 281 1,0000 Omax= 0,0153

Agun = s MNe 0,0153 /M =0,0153-11,98=0,1833 2,,(0,05) =136
n +n, 293+281

Maemo, Ay = 1,36 > Aoy = 0,1833, BUCHOBOK: IpuiiMaeThes rinoresa o, oTke — BUOpaHi
rpymu KI' ta EI' 3 pmocroBiphicTio 95% € omHOpiZHMMH 3a piBHAMH C(HOPMOBAHOCTI
MaTeMaTUYHOI KOMIIETEHTHOCTI MaiOyTHIX OakalaBpiB KOMIT'IOTEPHOI Traily3i B yMOBax
3MIIIAHOTO HABYAHHS.

[TopiBHIOBanuce rpynu nomnapHo y cemectpax BHTY, BcTynmHukM 31 HIKUT 110: HE Malld
OHJIaliH HaB4aHHA B3araii y mkoii (2015-2019 pik BcTymy); ¢pparMeHTapHO OHJIAiH HaBYaHHS
nia yac nanzaemii (2020-2021 pik BeTymy); OUTbII TPUBAJIUI TepMiH OHJIAWH HaBYaHHS IIiJ Yac
naHjeMii Ta BIHChKOBOTO cTaHy B Ykpaini. (2021-2022 pik BcTymy).

VY crarTi HaBeAEeMO OTpUMaHi pe3yabTaTh JAOCIIKEHHS 1ceMecTpy HaBUaHHS.

Pe3yabTaTn GopMyBaTbHOIO €TaIYy J0CHiIHO-eKCITePUMEHTAIBLHOI pO0OTH.

I cemectp HaBuanusa. Jlo ckmany rpyn ysiMinum: 1KIT — akagemiuHi rpynu
CHeliaJIbHOCTeN KOMIT'IoTepHOi Tamy3i (poki Berymy: 2015, 2017; 2019), mo cknamo 209
cTyaeHTiB. @opMu HaBYAILHOTO MPOIECY: ayIUTOPHA. METOINYHI TeXHOJIOT1T HABYaHHSL:

— 3MICTh MaTepiaiy: JIeKIii — B TIOBHOMY 0OCs31, KpIM AESKHUX TeM, 10 3a poOOYMMH MpOr-
pamMaMu BMHECEHO J0 I03aayJUTOPHOI CaMOCTIHHOI poOOTH CTYIEHTIB, NPAKTHYHI 3aHATTA
BI/INOBI/IHO JI0 TEM, TUIIOBI pO3paxyHKOBI poOoTH nozaaynuropHoi CPC 3a po3ainamu;

— METOJIY BUKJIAJAHHS: TIEpIia BCTYIHA JIEKIis y (Gopmi Oeciau, 03HaHOMIICHHS CTYACHTIB: 3
3arallbHIMH TIPaBHJIAMH OCBITHBOTO TIPOIIECY B YHiBepcHTeTi, cuctemoro JetlQ, BaxmmBicTio
OIaHyBaHHS PO3ZLUIIB BUIIOI MaTeMaTUKU IS (POpMYBaHHS MaTeMaTUYHOI KOMIIETEHTHOCTI
MaiiOyTHROTO (axiBIlsl; 3 KPEIUTHO-MOAYIHHOIO CHCTEMOIO, TMOpaJaMy IOAO0 HAsSBHOCTI
30MIUTIB /U 3alMCy B HUX JIKIIH, Ui MPAKTUYHHUX 3aHATH Ta TUIOBUX PO3PAXYHKOBHX
poboT, mpobieMamMH Ta TOpagaMH TUM XTO JKHBE B TYPTOXKUTKaxX. [IpakTWdHi 3aHSTTS
Bi/I0OYBalOThCS 3 BUKOPUCTAHHSAM JIOMIOMOTH BHKJIA/1a4a, 1HUBIAYaJIbHOTO MiAX0AY Y MpoLeci
PO3B’s3yBaHHS 3BHUYAMHMX Ta MPHUKIATHUX 33/1a4 32 TEMOIO, IO MPOMIACHA Ha JIeKIIli Ta 3a
MOXKJIUBICTIO BHUKOPHUCTAHHSI IHTEPAKTMBHUX METOJIB HAaBUAHHS OHOBJIEHMX JI0 CYYacHHUX
yMoB nugpoBizarii [7, c.112] 3 po3ainiB, 1110 BUBYAIOTHCS B CEMECTPI;

— TEeXHIYHi 3aco0u: Jo1IKa, Kpeitaa, cuctema JetlQ; HaByalbHI MOCIOHUKH;

— METOAM KOHTPOJIO: MOIYJIbHO-PEUTHHIOBa CHCTeMa — 2 MOJYJS Y CeMecTpi; ayIuTOpHI
KOHTPOJIbHI pOOOTH 3a 1HAMUBIAyaTbHUMHU 3aBJIAaHHIMHU KOXKHOMY, SK «3aXHCT» BUKOHAHHUX
TUIIOBUX pO3paxyHKiB 3a iHAMBiNyadbHMMH Bapiantamu 1mig uyac CPC; TectoBuii
KOJIOKB1YM B ayAMTOPIi 3a 1HAUBIyaJbHUMH BapiaHTaMH JIJIsi KOXKHOTO CTY/ICHTA.
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1EI' — akangemiuHi Tpynu cCHeLiaJIbHOCTEH KOMIT'IOTepHOI ramysi (poki Bcrymy: 2021,

2022), mo ckmamo 205 cryaentiB. @opmu HaBUambHOrO mpolecy: ayautopHa (1 momynb) +
OHJIAH (2 MOIynh). METONWYHI TEXHOJIOTIi HABYAHHSI:

3MICTh MaTepiaiy: JIeKIIi — 8 00 'emi 0nopHo2o Koncnekmy, MO CIUPAETHCS HAa HABYAIIbHUI
MOCIOHUK JIe¢ TEOPETUYHHI MaTepiall M0JIaHO B IOBHOMY 00’€Mi 3 TOBEJACHHSM TEOPEM Ta
MOSICHEHHSIM 1X 3aCTOCYBaHHS JIsi PO3B’S3Ky 3BHYAMHHMX Ta MPHUKIAJHUX 3a7ad KpiM
JEeSIKUX TeM, 110 32 POOOYMMH IpPOTpaMaMd BHHECEHO 0 103aayIUTOPHOI CaMOCTIHHOL
pOOOTH CTYJEHTIB; MPAKTUYHI 3aHATTS — BIATIOBITHO JIO0 TEM;

METO/M BUKJIQJIaHHSA: TIEpIla BCTYIHA JIeKIis y dopmi Oeciau, BimOyBaeThCsl aHAJIOTIYHO,
gk y rpymni KI, ame 3 Bisyamizami€ro O3HAWOMJICHHSI Ta ONOPHO20 KOHCHEeKmY i3
3aCcmMoCy8anHHAM YUDPOBUX MEXHONO02IU AK 6 ayOumopii max i y npoyeci OHAAUH HAGYAHHS,
NPaKTUYHI 3aHATTS BiJOYBAIOTHCS 3 BUKOPUCTAHHSIM IHTEPAKTHBHUX METOJIB HABYAHHS 6
ayoumopii: 1HAMBiAyallbHa po0OTa 3 MOMJIMBICTIO OOTrOBOPIOBATH Ta OTPUMYBATH
KOHCYJIbTAI[II0O B OJHOTPYIHUKIB (SIKI OTpUMYIOTH 3a Iie 0anu) Ta y BHKJIanada, ado
rpymnoBa (MauMu rpynamu 3 4-x ocio) [8, c. 290];

TeXHIuHI 3aco0u: @ ayoumopii: uudposizamis (HOyTOyk + mpoekTop + ekpaH) 1 mMoaynb
Bi3yaii3allis Ha €KpaH: KOMEHTap A0 BCTymHOI Jekuii y ¢opmu Oeciau (pparmeHTH
3HalioMcTBa 3 cuctemoro JetlQ, BaKITMBOCTI OMaHyBaHHS PO3JALUIIB BUIIOI MaTeMaTHKH,
OIMOPHOT0 KOHCTIEKTY B 0OCX; 6 onnaun: nndposizaiis (HOyTOyk, iHTepHeT) [9, ¢. 255 ];
METOJI KOHTPOJIO: MOJYJIbHO-PEUTHHIOBA CHCTEMa — 2 MOMIYJIS Y CEMECTpi; B avoumopii —
KOHTPOJIbHI pOOOTH 32 1HAWBITYaJTbHUMHU 3aBJaHHSIMU KOKHOMY, SIK «3aXHCT» BUKOHAHHX
TUMOBUX PO3PaxXyHKIB 3a iHAUBIAyaTbHUMH BapianTtamu 1 yac CPC, TecToBuUil KOJIOKBiyM 32
IHIUBITyalbHUIMH  BapiaHTaMH JJIsI KOXKHOTO CTYAEHTa 3 BHKOPUCTAHHSAM HH(PPOBUX
texHozorii y cucremi JetlQ [10, c. 44]; onnaiin — KOHTpOIBbHA poOOTA 32 1HAUBIAYATLHUMU
3aBJAHHSAMH KOXXKHOMY 3 BHKOPHUCTAHHSM ITU(PPOBHUX TEXHOJOTIH; TECTOBHH KOJOKBIyM
3BHYaiiHoi popmu, irpoBoi popmu «JIabipunt» [11, c. 220].

OTxe, pe3ylbTaTH 3alpPONOHOBAHOIO MIAXOAYy /A0 (QOpMyBaHHS MaTeMaTHYHOI

KOMIIETEHTHOCTI MalOyTHIX OakajaBpiB KOMIT IOTEPHOI Taiy3i B yMOBAaxX 3MILIAHOTO HaBYaHHS
BUSIBUIMCH HACTYITHUMH 32 BHOKPEMJICHIMH KOMITOHEHTaMH.

1. MotuBauiiinuii kpurtepiil. OuiHIOBaHHS IPYI 32 piBHEM C(POPMOBAHOCTI MOTHUBALIIITHOTO

KpUTEPIiI0 y MalfiOyTHIX OakanaBpiB KOMIT IOTEPHOI T'aly31 3/11ICHIOBajIach 3a IIKaJIO0:

BUCOKHMH piBE€Hb — INIMOOKE PO3YMiIHHS BA)KJIMBOCTI BHUIIOT MaTeMaTHKH HE TUIBKU JUIs
OTNaHyBAHHS 1HIIMX JUCLUIUTIH, a W /I CAMOOCBITH BIPOJIOBXK KHUTTS Ta Mil[HE TParHeHHs
710 HAOYTTSI MaTEMaTUYHOT KOMIIETEHTHOCTI;

JIOCTaTHIN PiBEHb — PO3YMIHHSI BaXJIMBOCTI BUIIIOT MATEMAaTUKH HE TUIbKHU /ISl OaHyBaHHS
IHIIMX JUCHMILIIH, @ # JUIsI caMOOCBITH BIPOJIOBXK JKUTTS ajie TOBIJIbHE MparHeHHs [0
HaOYTTsI MAaTEMaTUYHOI KOMIIETEHTHOCTI;

3a7I0BUIbHUI piBEHb — CJa0Ke pO3yMiHHS BaXXJIMBOCTI BHIOI Mar€MaTHKH HE TUIBKHM JUIS
OMaHYBaHHA IHIIUX JAWCIMIUIIH, @ W A7 CaMOOCBITH BIIPOJIOBXK >KUTTS, (parMeHTapHe
NparHeHHs 10 HaO0yTTs MaTeMaTHYHOI KOMIIETEHTHOCTI, TTOB’s13aHe JIMIIIE 13 Pe3yJIbTaTUBHOIO
CTOPOHOIO, IO OPIEHTOBAHA HA JIOCATHEHHS MTO3UTHBHOTO PE3YJIbTATy 3HAHb;

HU3BKUI pPIBEHb — ClIa0Ke PO3YMIHHS BaXXJIIMBOCTI BUIOI MaTEeMaTHKH HE TUIBKH IS
CaMOOCBITH BIPOJOBXK JKUTTS, a 1 /s ONAaHyBaHHS IHIIMX JUCIUIUIIH, HE CTiiiKe,
dbparMeHTapHe pardeHHs A0 Ha0yTTS MaTeMaTHYHOI KOMIIETEHTHOCTI.

B mexax Hamoro nocnimkeHHs ankeryBanHs B rpynax 1KI' Ta 1EI" 3 MeToro BUABICHHS

CKJIAJIOBUX MOTHBAIIHO-IIIHHICHOTO KOMIIOHEHTY BiJI0OyBajioCh d4epe3 TIKIEHb, KOJU OYyio
3pobyeHo aHami3 MOOyJOBaHUX Mall 3 JUCIHMIUTIHU «Bulla mMareMarvuka» 3a CHemialbHICTIO Ha
OCHOBI 1H(opmatii sIKy BoHU oTpumanu (puc. 1 Ta tadi.2).

Bucynemo cratuctuyny rinotesy: Ho — 3a JOCHIIHKYBaHOIO O3HAKOI c(hOpMOBaHOCTI

MOTHUBAIIMHO-IIIHHICHOTO KOMIIOHEHTY MAaTeMaTHYHOI KOMIETECHTHOCTI MalOyTHIX OakajaBpiB
KOMIT I0TEpHO] raiy3i onepkani pezynpratu B rpynax 1KI™ ta 1EI” Bigpi3HAIOTbCS HE CYTTEBO Ta
albTEPHATHBHY MO0 Hel: H; — 3a J0CHIKYyBaHOK O3HAKOK C(HOPMOBAHOCTI MOTHBAIlIIHO-
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I[IHHICHOTO KOMIIOHEHTY MaTeMaTU4YHOI KOMIIETEHTHOCTI MaiiOyTHIX OakaiaBpiB KOMI IOTEPHOI
ramy3si ogepskani pesyasratu B rpynax 1KI™ ta 1EI Biapi3HAIOTHCS CYTTEBO.
Tabmurs 2
JiarHocTuka cpopMOBaAHOCTI MOTUBANIHHO-HIHHICHOT0 KOMIIOHEHTY
MAaTeMaTHYHOI KOMIIETEHTHOCTI y Mail0yTHiX 0aKkaJaBpiB KOMII’IOTepHOI rajysi

MoTuBarriii- dopMyBaJIbHUN €Tall eJaroriYyHoro eKCIepuMEHTY
HUH 1KT (209 ct.) 1ET (205 crt.) max
KpuTepin Yacmo- | Bionocna | Haxonuueni | Yacmo-| Biowocna | Haxonuueni | Maxcumanvha
ma | yacmoma | uacmomu ma yacmoma | uacmomu pisHuys
o n; Ninax m; Minak (Minax _ Minax
PiBHi n; n » mi m m = T,
Bucokuit 66 0,3158 0,3158 77 0,3756 0,3756 0,0305
HocraTHiit 70 0,3349 0,6507 89 0,4342 0,8098 0,1591
3a10BUIHHUIM 56 0,2680 0,9186 31 0,1512 0,9610 0,0424
Husbknii 17 0,0813 1,0000 8 0,0390 1,0000 0,0000
> 209 1,0000 205 1,0000 Omax= 0,1591

Maemo, Aeyn = 1,6180 > A, = 1,36 BUCHOBOK: rinote3a Hy — BIAXUISETbCA, IPUHMAETHCS
rinoresa H; — 3a JOCHDKYBaHOI O3HAKOK CQOPMOBAHOCTI MOTHBAIIHO-I[IHHICHOTO
KOMIIOHEHTY MaTeMaTHYHOI KOMIIETEHTHOCTI MaiOyTHiX OakajmaBpiB KOMII'IOTEPHOI Tramysi
onepxani pesynpratd B rpymax 1KI' ta 1EI' Bigpisustotecsi cyTreBo. OTKE OTpUMaHHUN
pe3yibTaT 3 JOCTOBIpHICTIO 95% CBIAYMTH MPO Te, L0 Bi3yasi3allis BCTYMHOI JIEKIii MO3UTUBHO
BIUTMBAE HA YSIBY CTYJCHTIB IIOJ0 BaXXJIUBOCTI BUIIOT MATEMATHKH HE TUTBKH JJIsi OTIaHyBaHHS
IHIIUX JUCLIUILIIH, a ¥ U1 CAMOOCBITH.

s HAOYHOCTI CHPUMHSATTA pe3yNbTaTiB J1aTHOCTUKH CPOPMOBAHOCTI MOTHBAIIIHO-
[[IHHICHOTO KOMIIOHEHTY MaTeMaTU4YHOI KOMIIETEHTHOCTI MaOyTHIX OakajaBpiB KOMII IOTEpHOI
rany3i rpyn 1KIT ta 1EI" moOymoBano rictorpamy (puc.l).

Puc. 1. [TopiBHsIbHA TicTOrpamMa po3noiiy piBHIB ¢()OPMOBAHOCTI MOTHBALIHHO-1IIHHICHOTO
KOMIIOHEHTY MaTeMaTUYHOT KOMIIETEHTHOCTI MaifOyTHIX OakaaBpiB KOMIT FOTEPHOI Tay3i IpyI
IKT Ta 1ET.

2. KornituBHO-TBOpuMi KOMOOHEHT. OIiHIOBaHHS 3a pe3yJlbTaTaMd KOJOKBIyMIB,
KOHTPOJILHHUX POOIT, THTIOBUX PO3PaXyHKIB B 2 MOIYJISIX Ta Pe3y/IbTaTaMH €K3aMEHIB B 1 cemecTpi.
Bucynemo craructuuHy rinoresy : Hp — 3a JOCHIIKYBaHOIO O3HAKOIO C(HOPMOBAHOCTI
KOTHITUBHO-KPEAaTHUBHOTO KOMIIOHEHTY MaTeMaTHYHOI KOMIIETEHTHOCTI MalOyTHIX OakaiaBpiB
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Komrr torepHoi ranysi B rpynax 1KI' ta 1EI" Bigpi3HSIOTbCS HE CYTTEBO 1 aJIbTEPHATUBHY JI0 HEl
Hi — 3a J0CHJKYBAaHOIO O3HAaKOK C(HOPMOBAHOCTI KOTHITMBHO-KPEATUBHOI'O KOMIIOHEHTY
MaTeMaTHYHOI KOMIETEHTHOCTI MaOyTHIX OakaiaBpiB KOMI IOTepHOI Tramy3i B rpynax 1KI™ Ta
1ET, Bigpi3HSIOTHCS CYTTEBO.
Tabmuis 3
JiarHocTuka c(popMOBAHOCTi KOTHITUBHO-TBOPYO0I0 KOMIIOHEHTY
MAaTeMaTHYHOI KOMIIETEHTHOCTI y Mail0yTHiX 0aKkaJiaBpiB KOMII’IOTePHOI rajysi

SkicHo- dopMyBaJIbHUN €Tall MeJaroriYyHoro eKCIepuMeHTY
AisbHiCHMH 1KT (209 cr.) 1ET (205 ct.) max
KpuTCp1n Yacmo- | Bionocna | Haxonuuni | Yacmo- | Biowocna | Haxonuueni | Maxcumanvha
ma yacmoma | uacmomu ma yacmoma | uacmomu PisHUYSL
PiBHI n. E Ninak m: ﬁ Miyak Minak _ Minax |
(6amm) ' n n ' m m ik m
Bucokuit 22 0,1053 0,1053 40 0,1951 0,1951 0,0898
(90-100)
HocraTHii 62 0,2967 0,4020 59 0,2878 0,4829 0,0809
(75-89)
3a10BUTEHUIA 75 0,3588 0,7608 88 0,4293 0,9122 0,1514
(60-74)
Huzpknit 50 0,2392 1,0000 18 0,0878 1,0000 0,0000
(0-60)
> 209 1,0000 205 1,0000 Omax= 0,1514
A, =d, .. % —01514, /% —01514-1017 =1,5397, 4,,(0,05) =1,36

Ot1xe, Aewn = 1,5397 > hp = 1,36. Takum yrHOM, Ha piBHI JOCTOBIpHOCTI 95% rinoresy Ho
BIIXWIAEMO 1 MpHiiMaeMo Trimorely /i — 3a JOCHIKYBAHOIO O3HAKOI C(HOPMOBAHOCTI
KOTHITUBHO-KPEATUBHOTO KOMIIOHEHTY MaTE€MaTU4YHOI KOMIIETEHTHOCTI MalOyTHIX OakasaBpiB
KOMIT IOTEpHOT raiys3i oaepxani pe3ynbtatu B rpynax KI' ta EI', Bigpi3HSAIOTECS CYTTEBO.

Pi3HMIs MK OTpUMaHMMM JaHMMU BHCOKOIO, JOCTaTHBOIO Ta HHU3BKOIO pIBHIB,
HabaraTo BIAPI3HIETHCA HA KOPUCTh €KCIEPUMEHTAIbHOI IPYIH, a 11€ CBIAYUTH LI0J0 SIKICHIIIINX
HaOyTHX yMiHb Ta HaBMYOK 3aCTOCYBAaHHS OTPUMAaHHMX TEOPETHMYHHUX 3HAHb Yy PO3B’A3yBaHHI
3BUYAWHUX 333y Ta 3aJad MNPUKIaJAHOro 3MicTy. OTKe, 3allpOollOHOBAHA CHPSIMOBAHICTH Ha
(dopMyBaHHS HaBUYOK JTOPUTMI3allii, 3aCTOCYBaHHS ONOPHOIO KOHCHEKTY JIEKIi Ha OCHOBI
nu(ppOBUX TEXHOJOTIM Ta 3aCTOCYBaHHS IHTEPAKTUBHHUX METOJIB HABUaHHS IO3UTHUBHO
BIUIMBAIOTh Ha C(OpPMOBaHICTh KOTHITUBHO-KPEATUBHOTO KOMIIOHEHTY MaTeMaTH4YHOI
KOMIIETEHTHOCTI MailOyTHIX O6akajiaBpiB KOMIT IOTEPHOT raiy3i.

3. OcobucricHO-pedaeKCUBHUNA  KOMIOHEHT. I[lOpiBHSHHS piBHIB  C(OPMOBAHOCTI
0COOHCTICHO-pe(IEKCUBHOTO KOMITIOHEHTY MaTeMaTuuHoi komneTeHTHocTi rpyn 1KI' ta 1ET
BiZIOyBasloCh 3a JONOMOIOI0 AHKETYBAaHHS Ha MEpIINX 3aHATTAX 3 BHINOI MaTeMaTUKH 3
ypaxyBaHHSM pPe3yJbTaTiB 5K 3a CEMECTp TakK 1 okpeMo 3a 2 moayii. Ockibku 3aHaTTs 1EIN y
nepuioMy cemecTpi BiOynocst B (opMi 3MIIIAHOTO HaBYaHHA, a camMe | MOAYJb MOBHICTIO B
aynuTopii, 2 MOAYNb OHJIANH, JUIS OTPUMaHHS peajbHUX pe3yJbTaTiB (OpMyBaHHS OCOOHMCTO
pedIIeKCUBHOTO KOMIIOHEHTa Ta BHUSBIEHHS PI3HUIII MK ayIUTOpPHOI Ta JUCTAHINIIHOIO
dbopmMaMu HaBUAHHS MMOPIBHSHHS OTPUMAHHX PE3YNIbTaTiB 3p0OJICHO OKPEMO.

Bucynemo cratuctuuHy Trinoresy : Hp — ofepkaHi pe3ylbTaTH C(HOPMOBAHOCTI
0COOMCTICHO-pEe(DIIEKCUBHOTO  KOMIIOHEHTY  MaTeMaTHYHOI  KOMIIETEHTHOCTI ~ MaiOyTHIX
OakanaBpiB Komm totepHoi ramy3i B rpynax 1KI' ta 1EI' Bimpi3HSIOTBCS HE CYITEBO Ta
albTEepPHATHBHY 10 Hei: H; — oxepxaHi pe3yabTratd Cc(HOPMOBAHOCTI OCOOHMCTICHO-
peIeKCUBHOIO  KOMIIOHEHTY MAaTeMaTH4HOI KOMIIETEHTHOCTI MaiOyTHiX  OakamaBpiB
KoMIT 1oTepHoi ranmy3i B rpymax 1KI™ Ta 1EI" Bigpi3HAIOTECS CYTTEBO.
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Tabauys 4

JiarHocTuka c(popMOBaHOCTi 0COOMCTICHO-pPedIeKCUBHOT0 KOMIIOHEHTY
MAaTeMaTHYHOI KOMIIETEHTHOCTI y Mail0yTHiX 0aKkaJaBpiB KOMII’IOTepHOI rajysi

Pednexkcus- dopMyBaTLHUN €Tall MearoriYyHOro0 eKCIIePUMEHTY
HUH 1KT (209 ct.) 1ET (205 crt.) max
KpUTCpIA Yacmoma Bionocna | Hakonuueni | Yacmo- | Bionocna | Haxonuueni| Makcumanvua
yacmoma | wacmomu ma yacmoma | wacmomiu Ppis3HUYS
PiBHi n; & Nigax m; ﬁ Miyax Ini:la}( _ m,i:laK |
n n m m
Bucoxkwuii 37 0,1770 0,1770 54 0,2634 0,2634 0,0864
JocraTHii 69 0,3301 0,5071 80 0,3903 0,6537 0,1466
3a/10BUIbHUI 67 0,3206 0,8277 53 0,2585 0,9122 0,0845
Husbkuit 36 0,1723 1,0000 18 0,0878 1,0000 0,0000
> 209 1,0000 205 1,0000 Omax= 0,1466

A =d_ [ 1466299205 _ §1466.1017=1,4909,  4_(0,05) 1,36
n, +n, 209+ 205 i

Ot1xe, Aeyn = 1,4909 > Ay = 1,36. Takum unHOM, Ha piBHI JO0CTOBIpHOCTI 95% rinote3y Ho
BIIXWIIEMO 1 TpuiiMaeMo rinmore3y Hi — 3a JOCHIIKYBaHOIO O3HAaKOK C(HOPMOBAHOCTI
0COOHCTICHO-PEe(TIEKCUBHOTO  KOMIIOHEHTY  MaTeMaTH4HOI  KOMIIETEHTHOCTI  MaiOyTHiX
OakanaBpiB komn '1oTepHOi ramy3i B rpynax 1KI Ta 1EI" Bipi3HSAIOTECS CYTTEBO.

Hamu HaBeneHo aHami3 CTaTMCTUYHUX JAHUX, L0 OyJlM OTpUMaHi 3a pe3yipTaramu 1
CeMeCTpy HaBYaHHS, aHAJIOTIYHE IbOMY 0yJ10 00paxoBaHO pe3yibTaTH 2 Ta TPETHOTO CEMECTPIB
HaBYaHHS, TOOTO pe3yabTaTH BHUKJIAZAHHSA MOBHOIO KypCY BMINOI MaTeMaTHKH y MaiOyTHIX
OaxanaBpiB KOMIT IOTEPHOI Tairysi.

OT1xe, oTpuMaHi AaHHI c(OPMOBAHOCTI KOMIIOHEHTIB MaT€MaTU4YHOI KOMIIETEHTHOCTI Y
MaliOyTHIX OakanaBpiB koMn toTepHol ramysi B rpynax KI' ta EI' mix gac 3milaHoro HaBuaHHs
CBiAYaTh MpO Te, II0 HE3BaKalO4M Ha MpoOJIeMH OpraHizalii JUCTaHLiNHOI (OpMH OCBITH,
MOCTYNOBUN BIUIMB IU(POBI3allii HE 3HIKYE MOKJIMBOCTI MIJBUIIYBAaTH MO3UTUBHUM pPe3yJabTaT
(opMyBaHHS MaTeMaTUYHOI KOMIIETEHTHOCTI CTY/CHTIB.

BHCHOBKM Ta NMepcNeKTHBH MOJAJBIIMX HAYKOBUX Po3Bifok. [lin yac ¢popmyBanbHOTO
eTany MeJaroriYyHoro  eKCHepUMEHTY CTaTUCTHUYHMHA  aHalli3  BHSBIEHHX  ITOKa3HHKIB
BIIPOBA/DKEHHSI  3alPONOHOBAHUX  OpraHi3aliifHO-TIeNaroriYyHuX  yMoB  (hOpMyBaHHS
MaTeMaTHYHOI KOMIIETEHTHOCTI MalOyTHIX OakanaBpiB KOMII'IOTEpPHOI Traiy3i, a came:
yIOCKOHAJIEHHSI  1H(OpMalIiHO-OCBITHROTO cepepoBula (uu@posizalis); 3acTOCYBaHHS
CyJacHUX IHTEPaKTHUBHMX TEXHOJOTiH B yMmMoBax 3MimaHoi ¢opMu HaB4yaHHsA. CTaTUCTHYHHMA
aHaJli3 JOBIB, IO BIAMIHHICTH PIBHIB C()OPMOBAHOCTI MOTHBALIMHO-I[IHHICHOTO, KOTHITUBHO-
KpPEaTUBHOTO, OCOOUCTICHO-PE(IEKCUBHOTO KOMIIOHEHTIB CaMOOCBITHBOI KOMIIETEHTHOCTI
KOMIT FOTEPHO] rary3i B rpymax 3a KOKHHUM CEMECTPOM € CYTTEBOIO.

[TepcniekTMBHUM 0auMMO BIPOBAIKEHHS AITOPUTMY B HAyKOBO-TIEJArOTiYHY IPAKTHUKY, a
TaKOXX HAIICAHHS MaKpoOCy, KU aBTOMATH3Ye 3aII0OBHEHHS TaOJIMII 32 BBEIEHUMH JAHIUMU BUOIPOK.
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Klieopa I. The results of experimental and experimental verification of the effectiveness
of organizational and pedagogical conditions for the formation of mathematical competence in
future bachelors in the computer field in the conditions of mixed education.

Summary. The work presents the results of an experimental and experimental verification of
the effectiveness of organizational and pedagogical conditions for the formation of mathematical
competence in future bachelors of the computer field during blended learning, namely: the use of the
information environment (digitalization) of the educational process in the classroom and remote
forms of education; application of modern innovative technologies for the formation of mathematical
competence based on the integration of fundamental and professional disciplines; monitoring and
regular correction of the levels of formation of mathematical competence.

In the process of scientific research, educational and methodological support for the
formation of mathematical competence in future bachelors in the computer field using digital
technologies was developed and implemented in the practice of teaching sections of higher
mathematics: visualization of reference lectures from sections of linear and vector algebra and
elements of analytical geometry of some sections of higher mathematics in classrooms and an
adapted option for distance learning; interactive methods of encouraging the motivational
component to acquire students’ mathematical competence (introductory lecture) and
development of reflection on the application of mathematical knowledge based on applied
problems; control of testing of theoretical knowledge using the passage of the "Labyrinth".

Theoretical provisions, practical developments, individual proposed ideas and methods of
statistical data analysis of the research can be used as teachers of higher mathematics for the
formation of mathematical competence in future bachelors of other specialties of technical
institutions of higher education in mixed forms of education, as well as by scientists in the
process of analyzing statistical data of a pedagogical experiment.

During the ascertainment-diagnostic stage of the research, after identifying and
substantiating the criteria, indicators and levels of formation of the components of mathematical
competence of future bachelors in the field of computer science, from the entire number of
groups related by specialty, the experimental and control groups, homogeneous in composition,
were singled out by statistical research methods, which took part in the formative stage of the
pedagogical experiment.

Key words: future bachelors, computer industry, pedagogical experiment, mathematical
competence, experimental groups, homogeneity of groups for the formative stage of the
pedagogical experiment, statistical methods of analysis.
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DIDACTIC FUNDAMENTALS OF USING MIND MAPS IN THE PROCESS OF
TEACHING PHYSICS AT SCHOOL

The article is devoted to the study of the use of mind maps in the teaching of physics at
school. The article examines the theoretical principles of using mind maps as an auxiliary tool
for physics teaching methods, their advantages, and methodical recommendations for their use
in the educational process. The possibilities of making and using mind maps in the process of
teaching physics are considered, in particular for fixing and mastering the essential features of
the content of the school physics course. Also considered is the use of mind maps for the
development of critical thinking, the ability to work with various sources of information, to make
interactive notes with the possibility of their further addition, to increase interest in learning and
to develop students' creative abilities. The article contains practical advice on creating mind
maps, their structure and use in the educational process. Emphasis is placed on the need to
consider individual characteristics. It was found that the use of an intelligence map in the
process of teaching physics helps students organize their project activities, teaches independent
work and the ability to highlight the main points, to have the skill of interpretation, to be able to
briefly and clearly formulate one's own thoughts and ideas. Modern analysis of the educational
process and numerous studies have shown that making a mental map stimulates memory and
allows students to see the root of the problem, to establish relationships, and the use of graphic
visualization tools facilitates understanding of educational information, promotes better
assimilation of the acquired knowledge. During the research, it was found that the use of the
method of intellectual maps makes it possible to cover and formulate any topic as widely as
possible, as well as to consider it from different angles, based on a fairly clear factual basis.

Key words: content structuring, motivation, mind maps, work with educational texts,
developmental learning, structural elements, component, communicative space, interactive notes.

Formulation of the problem. Many studies in the field of psychology and pedagogy show
that people absorb information most effectively when it is presented in a visual form. Sight is the
most powerful of the five senses and provides 50 to 80 percent of information. Visualization of
information is related to the fact that people remember images better than words, especially if
you need to remember information for a long time. Understanding information presented in
visual form provides stronger knowledge. One of the reasons people perceive images more
quickly than text is the way the brain processes information. Drawings and images are read at
once, while text is read sequentially, character by character. Each letter is perceived as a separate
image, which is then combined into words and sentences [1].

The use of the information visualization method contributes to the development of “clip
thinking" in the younger generation, which was noted by domestic and foreign psychologists and
educators. Clip thinking is a way of perceiving information in the form of short graphic images with
a minimum amount of text. However, this tendency can turn out to be negative, as it can lead to a
decrease in attention and the difficulty of perceiving more complex texts. To overcome this negative
tendency, students should be taught the correct use of graphic images and visual text.
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The element-by-element study of the educational content involves dividing it into
educational and didactic material, requires the organization of such activities of the teacher and
students, the result of which is the formation of structural elements that are combined into a
block system, the determination of what and how it is necessary to substantiate, prove, illustrate,
etc. The result of this work must be recorded.

This is facilitated by the preparation of notes by students. This kind of work is not new in
the methodology of physics. In practical work, the physics teacher needs to conduct explanations
and demonstrations, considering that students have time to listen, observe the phenomenon,
schematically sketch experimental setups and write down conclusions at the same time as the
teacher works in the classroom. For drawings, drawings, concise notes of the main provisions,
conclusions, laws, formulas, etc., students should have special notebooks that are intended for
these notes. Such notebooks are needed even if there is a stable textbook. They are notes that
facilitate and facilitate quick, easy learning of what is being studied. These notes allow students
to easily recall at home everything they saw and heard in class. In the same way, they use
notebooks when preparing for final certifications. By making notes, students learn to make their
own conclusions, make drawings and sketches that explain the structural elements of the
components of the content of the school physics course [2].

Mind maps (MM) are a way of visual representation of information that allows you to
organize and structure thoughts and ideas in the form of a diagram. They consist of a central
theme, which is presented in the center of the diagram, and branching off from it with sub-
themes and ideas. This method allows you to visualize and structure a large amount of
information, as well as analyze and synthesize different ideas.

One of the features of the MM method is that it uses both hemispheres of the brain. The
right hemisphere perceives colors, images and pictures, while the left hemisphere works with
logic, analysis and abstract concepts. Therefore, MM combines both types of thinking and allows
to improve memory and analytical abilities.

In modern pedagogy, the MM method is widely used in education, as it helps students
better organize information and remember it. The use of MM allows you to create more effective
educational materials and reduce the load on students’ memory. In addition, MM can be used to
develop lesson plans, presentations, and other educational materials.

Thus, the method of information visualization, including the MM method, is an effective
teaching tool that helps students better organize and remember information. It allows you to
combine both types of thinking and promotes the development of memory, analytical abilities
and creative thinking.

Mind maps improve understanding of material and stimulate students' thinking, helping
them to perceive, process and connect information more effectively. This is especially useful for
complex concepts and where you need to see the relationship between different aspects.

Mind maps can also be used as a tool for creating plans, organizing projects and managing
information. They can help students structure their thoughts and ideas, simplify complex tasks,
formulate questions, and build logical chains of reasoning.

Thus, the use of smart maps in the learning process can help students become more active
participants in learning, develop their mental abilities, and improve their understanding of the material.

The use of multidimensional didactic tools, such as intellectual maps, allows to present
information more effectively and demonstrate connections between elements of knowledge.
Moreover, such tools allow you to condense and collapse information, presenting it in a more
compact and convenient form. In addition, the use of multidimensional didactic tools helps to
move from non-algorithmized operations to algorithmic structures of thinking and activity. Thus,
such tools are an effective way to develop systems thinking and knowledge analysis [3].

In addition, the use of mind maps can help students organize and structure their thoughts
more effectively, which contributes to a deeper and more meaningful learning of the educational
material. They can also be used as a tool for preparing for exams and testing knowledge, helping
to systematize and remember a large amount of information. In general, the use of mind maps in
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education can significantly increase the effectiveness of the educational process and facilitate the
assimilation of new knowledge and material notes.

The relevance of the research problem and its insufficient development in the scientific and
pedagogical literature, namely the use of mind maps in the preparation and use of notes in the
study of physics, determined the choice of the research topic.

Analysis of current research. For many years, the method of mind maps has been used in
various fields and has proven its effectiveness in practice, it helps:

— effectively remember facts and dates,
— effectively plan your activities;
— solve various intellectual tasks.

The method of mind maps (MM) was first used in professional education, especially in the
teaching of management and economic activities, but it was also used in school and preschool
education around the world. Such interest is due to the fact that the MM method allows for
complex solving of tasks related to learning, facilitates the integration of knowledge into
cognitive structures.

There are several areas of application of the MM method in the educational process,
including its use in the professional activity of teachers, individual work of students, collective
work of students, the process of knowledge control and corrective pedagogy.

The technique of using mind maps was initiated by the writer and lecturer Tony Busen.
This technique has shown high results in working with students. It was considered in their works
by domestic researchers: O. Vishnevska, A. Makarovskikh, A. Ostroumova, A. Babich,
K. Tabunova, T. Vakalyuk, I. Kindrat, A. Naidyonova, N. Tereshchenko and others [4; 5; 6; 7;
8]. In their research, the authors identify areas of application of the MM method in education:

— possibility of in-depth analysis of students' personalities;

— development of a correction program;

— stimulating the development of students' creativity;

— formation of general cultural competences (the ability to build logically correct, reasoned
and clear oral and written speech), readiness to cooperate with colleagues, work in a team;

— development of skills related to the perception of information, its processing and exchange;

— the ability to implement the learning process in a short period of time;

— stimulate students' development of all types of memory and the ability to control their
intellectual activity;

— insolving didactic design problems.

The problem of using mind maps in teaching physics as a means of visualizing knowledge and
increasing the effectiveness of learning was studied by O. Smolyar, O. Borysenko, L. Polkovnikova,
V. Baranova, O. Ivashchenko, M. Potiychuk, O. Krupska [9; 10; 11; 12; 13; 14; 15].

The application of the MM method in the professional activity of teachers is described in many
studies. According to the authors, this method makes it possible to make classes more visual, to focus
students' attention, and to make lecture material easier to learn due to a noticeable reduction in the
amount of information and a visual display of connections between concepts, which contributes to a
more thorough understanding of the educational material by students.

In the works of T.Vakalyuk, I. Kindrat, O. Naidyonova, and N. Tereshchenko, the
enormous potential of using the MM method in the activity of the teacher as an effective means
of presenting lecture material was revealed [5; 6; 7; 8].

IC models created by teachers may contain a certain subjectivity, as they reflect the
professional views of teachers, and any qualified teacher brings his author's position to the
interpretation of the subject.

Mind maps have several advantages when used in education. They can be used to
accelerate the perception of the material due to the visual presentation of the entire content of the
lecture, as well as reducing the time for preparing for classes. In addition, the MM method
allows students to freely imagine the proposed stimuli and to systematize and summarize the
material they have learned more quickly.
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Maria Piera Fornari considers the application of the MM method for the didactic design of
computer-based learning technologies. The proposed methods make it possible to realize the
main advantages of MM in the tasks of supporting e-didactics [16]. Due to the great possibilities
of visualization and methods of determining interdisciplinary connections, the MM method
significantly reduces the time spent by the developer of educational programs on didactic design.
The recommendations proposed by the authors of the study can be used to support the process of
forming a list of interdisciplinary educational and cognitive tasks or competence-oriented tasks
at all levels of educational process management.

The purpose of the article: to investigate the features and possibilities of using mind
maps in the process of teaching physics, in particular for recording, mastering, illustrating the
essential features of the components of the content of the school physics course, using them for
the development of critical thinking, the ability to work with various sources of information, to
make interactive notes with the possibility their further addition, increased interest in learning
and development of students' creative abilities.

Research methods: study of scientific sources and methodical material; methods of
analysis and synthesis, methods of generalization, induction and deduction, comparison,
qualitative analysis of research results.

Presenting main material. Pier Paolo Bianchi suggests the joint activity of the teacher
and students to restore the content of MM or to fill in the developed layout of MM [17]. In this
technology, two types of associations are used:

For the effective use of the MM method in education, two types of associations are used:
controlled and free. Guided association consists in the fact that learners are offered a stimulus
word to which they must respond with a word that is semantically related to the stimulus. Free
association, in turn, encourages the learner to freely imagine the proposed stimuli, expressed not
only by individual words, but also by word combinations and phrases. Joint work with the
teacher increases interest in the topic and increases students' motivation, which in turn
contributes to better assimilation and memorization of educational material.

The MM method can really be useful for the individual activity of students. It allows you
to improve learning and memorization of the material, as well as to increase the efficiency of
work on projects and research activities.

Creating a mind map can help students better organize information and see connections
between different concepts and topics. This can be especially useful for complex topics where
there is a lot of information that needs to be linked and remembered.

In addition, the use of the MM method can reduce the time spent preparing for exams and
tests, as it helps to organize and systematize the material. Instead of spending a lot of time
reading and rewriting notes, students can use the MM method to absorb information faster and
more efficiently.

Also, the MM method can be useful in planning projects and scientific activities, as it helps
students organize their thoughts and ideas into logical chains and connect them to the final goal of
the project. This can help students to work more effectively on the project and achieve the set goal.

David Greenberg's research touches on the issues of teaching psychological disciplines to
law students and emphasizes the importance of using the MM method in this process. They
claim that the use of MM allows students to better understand and remember educational
material, as well as develop logical thinking and analysis skills. In addition, the MM method can
be used as a means of monitoring and evaluating students’ knowledge, which increases the
effectiveness of education. The personal experience of the authors confirms that the use of the
MM method really improved the results of practical training of law students [18].

Using the MM method as an interactive method of teaching lectures and practices is an
effective way of attracting students' attention and increasing their activity in the learning process.
Creating MMs in lectures allows students not only to systematize information, but also to
visualize it, which contributes to better memorization and assimilation of the material. As a
result of such an approach, students become more interested and involved in the educational
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process, which in turn improves the quality of their knowledge and test results.

Bryna McLennan suggests that using the MM method when working on coursework and
final projects can really stimulate a creative approach to writing texts and organizing
information. This can be especially helpful for students who have difficulty organizing material
and highlighting key ideas. However, it should be noted that the MM method is not a universal
solution for all types of tasks and types of information. In some cases, it may be more effective
to use other methods of organizing information and thinking [19].

In some studies, the application of the MM method in the collective work of students, as a
means of developing plans and implementing projects, "brainstorming”, presentations of
completed works, has been considered.

The process of applying the MM method in planning and organizing educational projects is
presented in the works of Andrew Gibson [20].

According to the described stages, work on a project using the MM method begins with
establishing the relevance, goals and objectives of the project. At this stage, the topic and main
directions of the research are determined.

Next, the material is collected and processed, which includes the study of information and
its analysis. At this stage, it is important to search and analyze information that allows you to
solve the set goals and objectives of the project.

After that, the material is systematized and a coherent text is compiled that reflects the
results of the research. It is important to monitor the sequence of the presentation of information
and the accuracy of its presentation.

Next, it is necessary to select drawings and photos that emphasize and complement the
project material, making it clearer and more understandable.

At the stage of distribution of roles and responsibilities of group members, the tasks of
each project participant are determined, as well as the distribution of responsibilities necessary
for the implementation of the project.

Creating a creative product is one of the main stages of working on a project. Here the
results of the research are processed in accordance with the tasks and goals of the project.

Project protection is the last stage of work. At this stage, the project is defended before the
commission, which evaluates the work performed and makes a decision on the quality of the
work and the degree of its compliance with the set goals and objectives.

In some works, the MM method is used to assess students' knowledge, as well as
automated analysis of their learning of educational material. This makes it possible to increase
the effectiveness of education and determine the individual needs of each student.

In addition, the MM method can contribute to the development of critical thinking, creative
abilities, analytical and logical skills, which is also an important aspect of professional
competence. When working with mind maps, students are forced to structure information,
determine its importance and connection with other elements, analyze and generalize, which
requires them to actively participate in the learning process and constantly develop cognitive
skills. Thus, the application of the MM method in the educational process can significantly
increase the effectiveness of training and development of students' professional competencies.

Indeed, the use of electronic services for the creation of MM makes it possible to create
modern and effective educational resources that can be used in various forms of education,
including distance learning and self-education. They can be accessed anytime and anywhere with
the help of the internet, which makes them very convenient to use.

In addition, electronic IRs can contain multimedia elements, such as images, videos, audio,
graphics, which makes the learning process more interactive and allows students to learn the
material better. Electronic IRs can also have links to other resources, which allows you to expand
your horizons and get a more complete picture of the topic.

In general, the use of electronic services for the creation of MM is one of the important
tools in modern education, which allows creating modern and effective educational resources
and teaching aids.
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In addition, the electronic MM as a synopsis allows you to easily make changes and
additions, including when updating educational programs and the appearance of new
information. This allows you to maintain the relevance of the educational material and ensure its
timely updating. Also, the use of electronic MM makes it possible to quickly move from one
topic to another and quickly find the necessary information thanks to hyperlinks and structuring
of the material. In general, the use of electronic MM as a means of creating an electronic
synopsis contributes to more efficient and convenient learning of educational material.

However, the use of electronic MMs in the educational process, including their use as
notes, is insufficiently considered in the educational and methodological literature.

Thus, having conducted a didactic justification of the application of the MM method in the
educational process, it is urgent to identify the most appropriate software products for creating
electronic MMs,

Indeed, today there are many software products for creating electronic MMs. Different
services have their own characteristics and advantages. For example, online services do not
require the installation of additional software and can be accessed from any computer with
Internet access. Desktop programs often have more functionality and can work without access to
the Internet, which allows you to keep data confidential. Mobile apps are usually easy and
convenient to use on the go or away from home or school. However, the choice of the
appropriate service depends on the specific needs of the user and requirements for functionality.

In addition to these features, some software products may also offer:

— MM export in various formats (for example, PNG, PDF, HTML);

— the possibility of working with several maps at the same time within the framework of one
project;

— search and replace text in all associations of one or more maps;

— support of teamwork on the project;

— the ability to create a Gantt chart based on MM for project planning;

— the "think aloud" function, which allows you to record audio comments on associations
and connections.

All these functionalities in electronic MMs help to improve the visualization of educational
material and its structuring, which contributes to more effective memorization and understanding
of the material. Also, the possibility of adding laboratory and practical tasks to MM allows
students to better learn the material by applying it in practice. This can increase students'
motivation to study the learning material and improve their academic performance.

For work, we mainly use the online service Coogle.

Features of Coggle:

— pop-up tips;

— export in PNG, PDF formats;

— joint work on the map, availability of chat and comments;

— history of changes (the slider moving along the scale returns the map to the desired section
of editing);

— more than 1600 icons;

— the possibility of accessing the gallery of other people's maps;

— synchronization with Google Drive.

Simple controls (hints nearby), lines and blocks are easy to create, change direction. Paid
rates allow an unlimited number of maps, presentation mode, shared folders, uploading high-
resolution images, a wide selection of color schemes; adding a separate workspace, consolidated
billing, user and term management, corporate identity.
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Fig. 1. Students' synopsis on the topic "Power of current” in the form of an mind map, created
with the help of the online service Coogle.

There are several rules for the assembly of electronic MMs, which must be followed in
order to form a complete structure with respect to the hierarchy of elements and connections.

To draw up an effective mind map, one should take into account not only the laws of
structure, but also the laws of content and design.

According to the laws of content, it is necessary to: use key words and phrases that most
accurately reflect the essence of the thought; avoid complex phrases and turns that distract attention
from the main idea; use colors, icons, and other visual elements to improve information recall.

According to the design laws, it is necessary to: use a clear and understandable graphic
structure that will help to easily perceive information; use different font sizes to reflect the levels
of the thought hierarchy; adhere to the unity of style and color harmony.

Compliance with all these laws will help create an intelligence map that will be as effective
as possible in transmitting information and memorizing material.

In addition, non-observance of the rules regarding the compilation of MM can lead to
difficulties in its use and understanding, as well as complicate its further modification and
refinement. For example, if ambiguous terms or inconsistent relationships are used in MM, this
can lead to misunderstanding and misuse of the information received. Also, an incorrect
hierarchical structure can lead to the fact that some important concepts are lost or distorted. In
addition, failure to follow the principle of font hierarchy can lead to the fact that important
elements are lost among less significant ones, which makes it difficult to understand the overall
structure of the MM.
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The presence of errors leads to a violation of the structure, incorrect visual perception of
the map, which can affect the speed of learning material and the quality of the formation of a
system characteristic of knowledge.

Compliance with the rules for the construction of electronic MMs allows:

— itis easy to update and correct information in the MM if necessary;

— reduce the time of preparation of educational materials, as most of the material can be
transferred from existing knowledge bases;

— improve interaction between the teacher and students, for example, by using electronic
feedback forms;

— make the learning process more accessible to students in remote regions or with limited
mobility, as they can access MM from anywhere with Internet access;

— create more interactive educational materials, which may include audio and video
materials, graphic elements, interactive tasks and tests, which can increase students'
interest in the discipline being studied,;

— create a common information environment that can be used by both students and teachers
to share knowledge and experience;

— reduce the costs of printing and distributing educational materials, which can reduce the
cost of education.

Conclusions and prospects of further scientific investigations. As a result of this
reasoning, it is possible to highlight the principles of using electronic MM as a means of
controlling the quality of knowledge: visibility, accessibility, individualization.

During the training sessions, students listen to the teacher, at various stages of studying the
discipline, they compose and develop their MM workers, filling them with educational
information. Supplement with hyperlinks, comments, visual objects. The teacher accompanies
the student at this stage, helps in the formation of MM.

When studying the material, the student forms a personal information workspace based on
electronic information channels. This space allows:

— present large amounts of educational material in a clearly structured and graphic form;

— quickly remember information using the properties of associative and visual memory;

— apply navigation using cross-links that direct the student to information both within blocks
and modules and between them;

— use sources of information that are available on the Internet and on students’ personal
computers.

Electronic MM becomes a kind of electronic synopsis with a simple and clear structure that
presents all the annotated educational material on one worksheet. Constant reference to MM
helps the student remember its structure, using the properties of associative and visual memory.
The electronic MM can be easily increased or decreased, expanded or collapsed depending on
the need. The learner can open comments and additions to elements to repeat the wording of a
given concept and clarify its characteristics. Using hyperlinks, the student can go to documents,
sites, tests and other additional materials.

In further research, it is necessary to consider the use of MM during practical classes,
where students copy practical tasks placed on cloud storage, perform them, save them on their
disk space and add links to completed tasks to their work information maps, make a report on the
completed work. Also, the issue of using mind maps in the process of organizing activities to
solve physical tasks remains interesting.
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Kanenuxk M. B. JIujakTH4Hi OCHOBH BHUKOPHUCTAHHS iHTeJEKT-KAPT y mpoueci
HaBYaHHA (i3UKH Yy HIKOJIi.

Anomauia. Cmamms npucesaiuena 00CIONCEHHIO BUKOPUCMAHHS IHMELEeKM-Kapm ) HA8UAHHI
Qizuxu 6 wkoni. Y cmammi po3ensaoaromescs meopemudti 3acaou BUKOPUCTIAHHS THMeNeKm-Kapm
K QONOMIJICHO20 THCMPYMEHmY Memooié HasYanHs Qi3uKu, ixHi nepesazu ma MemoOuyHi
pexkomenoayii wooo ix 6UKOPUCMAHHA Y HAGUANbHOMY npoyeci. Poszensdaromvca moocnusocmi
CKNAOAHHSL Ul BUKOPUCMAHHSL ITHMENeKM-Kapm 6 npoyeci HaguanHsi izuxu, 30kpema s Qixcayii ma
ONAHYBAHHA  ICMOMHUX O3HAK KOMNOHEHmI8 3micmy wiKilbHo20 Kypcy ¢hisuxku. Taxoowc
PO32NA0AEMbCS BUKOPUCIANHA  THMeNeKm-Kapm OJisl PO36UMKY KPUMUYHO20 MUCTEHHSl, VMIHHSL
npayroeamu 3 piBHUMU Odiceperamu  iHpopmayii, ckraoamu iHMEPAKMueHi KOHCHEeKmu 3
MOJCIUBICMIO X NOOALUIO20 OONOBHEHHS, NIOBUWEHHs THmepecy 00 HABYAHHS MA PO36UMKY
meopuux 30ibnocmeit yunie. Cmamms micmums npakmuyHi nopaou w000 CMEOPeHHsl IHmeleKm-
Kapm, IXHbOI CMPYKMypu ma 6UKOPUCMAHHA V HA8uanbHoMy npoyeci. Haeonowyemvcs na
HeoOXIOHOCMI 8paxy8anHs IHOUGIOyalbHUX ocobnusocmell Buseneno, wo 3acmocysanus inmenexm-
Kapmu y npoyeci HaguanHs Qi3uKu 0ONOMAazae YuHAM OP2aHi308y68amu 8010 NPOEKMHY OIsIbHICMb,
HABYAE camMoCmiliHOi pobomu ma eMiHHA GUOLIAMU 201068He, MAMU HABUK IHmMepnpemayii, emimu
KOpOmKo ma yimko ¢opmynoeamu énacui oymku ma ioei. Cyyacnuil ananiz Hag4anbHo20 npoyecy
Ma YUCTEHHUX OO0CNIONHCeHb NOKA3a8, WO CKIAOAHHA MEHMANbHOI KApmu CMUMYIIOE poOOmy
nam’sami ma 00360158€ CMYOeHmam nooauumu KOpiHb NOCMAGIeHOi npobieMu, BCMAHO8UMU
63AEMO0368 'A3KU, A BUKOPUCMAHHA 2padiunux 3acobis izyanizayii noiecuye po3ymMinHa HABYATbHOL
iHGhopmayii, cnpusie Kpawjomy 3ac80EHHIO OMPUMAHUX 3HAHL. Y X00i 00CHioxHcenHs OYI0 BUABIEHO,
WO BUKOPUCTNAHHS MemOoOy IHMENeKMYAIbHUX Kapm 0a€ 3M02y MAKCUMAIbHO WUPOKO OXONUMU ma
cihopmyniosamu 6y0b=AKy memy, a MaKoHc pO3NAHYMU il 3 PI3HUX CIMOPIH, CRUPAIOYUCL HA 00CUNMb
ACHY (hakmuyny 6a3zy.

Knrouoei cnosa: cmpykmypysanns smicmy, mMomueayis, MeHmaivHa Kapma, poboma 3
HABYAIBHUMU  MEKCMaMu, po36U6aoye HAGYAHHA, CMPYKMYPHL eleMeHmu, KOMNOHEHM,
KOMYHIKAMUBHUU NPOCMIP, THMEPAKMUBHI KOHCHEKMU.
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BiHHHUIIBKUI HALIOHATBHUN TEXHIYHUN YHIBEPCUTET

OIIHIOBAHHSI IKOCTI IHOOPMAIIMHOI KOMIIETEHTHOCTI
CTYJEHTIB EKOHOMIYHUX CHENIAJIBHOCTEM 3BO

Cmamms npucesuena 3acmocy8anHi0 Memooie Kealimempii 00 npobnemu OYIHIOBAHHS
IHGhoOpMayitinOi KoMnemenmHOCmI CMYyOeHmie eKOHOMIYHUX cheyianbHocmel. OCHOBHONW Memoio
cmammi € po3pooKa MemoouKku OYIHIOBAHHS SAKOCMI  THGopmayilinoi KoMnemeHmHocmi 8
KOHMeKCMi KOMNEeMmeHMHICHOI MoOell 0C8imHb020 npoyecy. [is 0ocseHeH s Memu O0CHIOMCEHHS.
ma npeocmasieHHs pe3yibmamis UKOPUCMAHO HUSKY MeoPemuyHUX 3d2albHOHAYKOBUX MemOoOis:
CuHme3 — O/l AHANI3Y HAYKOBUX Npayb, CUCMEMHUU [ (DYHKYIOHAIbHULL QHANI3, NOPIGHSHMHA,
Knacughixayis, cucmemamuszayis ma y3a2a1bHeHHs: MeopemuyHUX i eKCnepUMeHMAIbHUX OaHUX.

Poskpumo nousmms ingpopmayitinoi komnemenmuocmi, SUOKpemsieno il cK1adoei ma
OCHOGHI ~ emanu  (OpMY8aHHA,  PO32IAHYMO  63AEMO38'A30K  Midxc  iHGhOpMayiliHO0
KOMNEeMmeHmHiCmio ma iH@hopmMayitiHor Kyibmypoio.

3anpononosano smicm mpvox MpaouyitiHux pieHI8 OYIHIOBAHHA YUYHI8 — MIHIMAIbHO
00nyCMUMO020, Cepeonbo20 Ma 8UCOKO20.

Hani posenamymo 3azanvHuil  aneopumm OYIHIOBAHHS SAKOCMI CMOCO8HO 00 3a0ayi
OYIHIOBAHHA  PIBHA  IHGhOpMayiliHoi KomnemenmHocmi, Oepego ix enacmugocmel ma
3anponoOHOBAHO MaAmMeMamuyry Mooeib npoyecy oyintoeanus. Ilpu ybomy uoxkpemieHo epynu
¢axmopis, wo eniusarome Ha GopmyeanHs iHGopmayiunoi KomnemenmHocmi. /[ OYiHIO8AHHS
NPAKMUYHUX HABUYOK MA 8MIiHb CMYOeHmi 0)10 SUKOPUCNAHO Memoo, ujo 0a3yemuvcsa Ha
AHanizi HaABUANbHUX POOIM CMyOeHmi8 — po3pPaxyHKo80-2pagiuHux pobim ma Kypcosux pooim.
Ipu yvomy pobomu ananizysanucs 3 mouxu 30py eqhekmugHoOCmi UKOPUCMAHHI IHPOPMAYITIHUX
MexHOI02IU 0l NPOBEOeHHs OOCNIONHCEHb MA NIO20MOBKU NOSACHIOBANbHOL 3aNUCKU 00 poOOmiUL.
Bpaxosyeanuca makooic ocobucmi akocmi cmyOoeHmie: meopuull, HeCMmaHOapmHull nioxio 0o
BUDIUEHHS NOCMABIEHUX 3A80AHb, GIONOBIOANIbHICMb MA OUCYUNIIHOBAHICMb NPU BUKOHAHHI
pobomu, 6 momy uucii OOMPUMAHHA MePMIHI6 euKoHaHHs ii emanie mowo. Pobomu
OYIHIOBANIUCS eKCNEPMHOIO 2PYNOI0 ) CKIAOI GUKNAOAYI68 HABYATbHUX OUCYUNILIH MA HAYKOBUX
KepIGHUKI8 CMYOeHmi8, NiCis 4020 CKAAOABCS 3A2aNbHUll pelimune CmyOeHmié 3 YPaxy8aHHIM
YCiX Habpanux Humu 8i0nogionux oanis. Ilpeocmasneno pezyromamu OOCHIONCEHHS WOOO
OYIHI0BAHHS IHPOPMAYIUHOT KOMNEMEeHMHOCMI CMY0eHmi8 eKOHOMIYHUX cneyianbHOCmell.

Knrouogi cnosa: xeanivmempis, inghopmayitina KOMnemeHmHicnb, KOMNEMeHYis, SAKICMb 0C8imu,
MemOoOUKA OYIHIOBAHHS, MEMOO eKCNEPMHO20 OYIHIOBAHHSL, KOeqhiyieHm KOHKOPOAyii, HAGUUKU.

IMoctanoBka mnpo6Jjemu. Ha cyyacHomMy puHKY mpaimi 3aTpeOyBaHMMU € QaxiBli 3
BUCOKHMM piBHEM 1H(OpMaILIMHOI KOMIIETEHTHOCTI. 3pOCTaioui TEMIH KOMI'IOTEPHOTO Ta
1H(pOpMaIifHOT0 PO3BUTKY BUPOOHMYHUX 1 COLIAbHUX MPOLECIB 3MIHWIM BUMOTH POOOTO/IaBIIiB
no Monoaux (axiBuiB. Jyig BUIbHOI opieHTauii B 1HQOpMAIiiiHOMY MOTOLI JIFOJUHA MOBUHHA
BOJIOAITH 1H(MOpPMAIIIHHOI KOMIIETEHTHICTIO SK OJIHI€l 31 CKJIAJOBHX 3arajibHOi KylnbTypu. B
IbOMY KOHTEKCTI BHHMKAa€ MOTpeda OI[iHIOBaHHS 1H(GOpPMAIIiHOI KOMIIETEHTHOCTI CTY/AEHTIB
BH3. V 3B'i3ky 3 num, 3arpeOyBaHMM HampsMOM MEHEIKMEHTY skocTi poborn BH3 €
KBATIMETPisl — HAYKOBUW HAMpPSMOK, IO 3aliMa€ThCS TMUTAHHSIMH KIJIBKICHOTO OIlIHIOBAHHS
SKOCT1 PI3HOMaHITHUX 00'€KTiB 1 mporieciB. KBaiMeTpisi OCBITH Ma€ OXOIUTIOBATH SIK 3arajbHi
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npo0JeMu METOJOJIOTI] Ta TEXHOJIOTIH OIHIOBaHHS SIKOCTI y cdepi ocBiTH, Tak 1 mpobiemu
METOAO0JIOT] MPOEKTYBaHHS KOHKPETHHX METOJUK, BUOOPY KBaJIMETPUYHUX IIKall, BUOOpPY
MOJIeJIeH OIlIHIOBaHHS. Yce 11e pOOUTh MPOLIeC OIIHIOBAHHS SIKOCTI OCBITH CKIIQJHHUM, 3QJICKHUM
B1JI BEJTUKOI KiJIbKOCTI PI3HOMAHITHUX YHHHHKIB.

AHai3 aKTyaJIbHMX AOCTiiKeHb. Y kpainax €Bpormu (Hampukman, Llsewii, /lamii,
Benukit bputanii, ABcrtpii, ITonpm, HimedunmHi Ta iH.) po3poOJieHI Ta BIPOBAIHKYIOTHCS
CTaHAapTH 1HQOPMAIIITHOI KOMIIETEHTHOCTI Ha BCIX PIBHSX OCBITH, MPAIIOIOTh CHUCTEMHU
000B’3KOBOI'0 MOHITOPHHTY Ta cepTudikarii iHpopMaIiitHOT KOMIIETEHTHOCTI CTY/ICHTIB.

[TutaHHs OIIHIOBAHHS KOMIIETEHTHOCTEH, 30KpeMa iHPOpMAIliiftHOT, HAYKOBO OOIPYHTOBAHO Y
Mpalsix BITYM3HSHUX Ta 3apyObKHUX aBTOpiB, 30kpema B. FO. bukosa, H. B. Mopse, T. O. JlIykinoi,
O. L JIsmenka, FO. M. Xyxka, O. M. Cmipina, 1. A. 3umusnoi, O. B. Ouapyk, C. I'. JIuTBUHOBOI Ta
iH. OCHOBHMI aKIICHT BITYM3HSIHHMX JOCHI/DKEHb 3pOOJICHO Ha BHOKPEMJICHHI 1HCTPYMEHTIB Ta
npoLeayp OIHIOBAaHHS 1H(pOPMAIIHHOI KOMIIETEHTHOCTI, TPHHIMIIB Ta KPUTEPIiB TNPOLELyp
OIIIHIOBaHHS. J[7151 €BpOITEeHiCHKOTO CITIBTOBAPUCTBA XapaKTEpHE OKpEME OIiHIOBaHHS 1H(POpMaIiiHOT
KOMIIETEHTHOCT] SIK CYKYITHOCTI CKJIQJIOBUX, ITOB’SI3aHUX 3 «yMIHHSIM BUHTHUCS» Ta MOJIMBOCTSIMU
JOIILHOTO BUKOPUCTAHHS BIIMOBIIHUX KOMIT IOTEPHUX, Y TOMY YHCIi TeIeKOMYHIKAIHUX
3aco0iB. Ilpouenypu omiHIOBaHHS iH(QOpPMALIfHOT KOMIIETEHTHOCTI MalOTh BpPaXOBYBATH
HEOOX1IHICTh BKJIFOUEHHS €JIEMEHTIB 3HaHb, YMiHb T4 HABUYOK CTYJICHTIB, SIKi I1OB’s3aHi 3 MOIIYKOM
1 BUKOPHUCTAHHAM BIZIOMOCTEH Ta JaHUX, IX aHAJTi30M Ta OMIHIOBAHHIM Ul HABYAIBHHUX TOTPEO.
Pazom 13 TuUM U1 TNPOBEJECHHS OLIHIOBaHHS OOOB’SI3KOBUM € PO3MEXYBAaHHS IOHSATTA
iH(OpMaIIITHO-KOMYHIKAIIHHOT KOMIIETEHTHOCTI, HU(POBOi KOMIIETEHTHOCTI Ta TPaMOTHOCTI,
MEpPEXKEBOI TPAaMOTHOCTI, IHTEpHET, Meaia W KOMIT IOTEpHOI TIpaMOTHOCTI Ta iH. [lutaHH:SM,
NOB’S3aHMM 13 BHOKPEMJICHHAM 1 TJIIYMau€HHsSM IOHATTSA 1H(OPMAIfHOI KOMIIETEHTHOCTI,
npucssiueHo gociimkenHs B. I1. BemOpa, O.I'. Kyssmuncekoi, H. B. Mopse, O. B. OBuapyk,
C. M. Cnipina Ta iH.. Y3araJpHIOIOYM pi3HI MIIXOQW OO BU3HAYECHHS MOHATTS i1H(OpMAIiHOI
KOMIIETEHTHOCTI, CIifl 3a3HAUUTH, L0 II€ 3JaTHICTh JIIOJUHU OPIEHTYBAaTUCh Y 1H(OpMAIliiHOMY
IPOCTOpi, aBTOHOMHO Ta BI/JNOBIJAJIbHO BHKOPUCTOBYBAaTH pecypcu W 3acobu iH(opMarlliiHo-
KOMYHIKAIlIWHUX TEXHOJOTIH, OMepyBaTW JaHUMH Ui BIIACHOTO PO3BUTKY, JIEMOHCTPYBATH
Oe3neyHy MOBEAIHKY B Mepexi [HTEepHET, CTaBUTH Ta BHKOHYBATH 3aBJaHHS BHKOPHCTOBYIOUM
Cy4acHi Memia Ta 1HIN 1UGPOBI TEXHOJOT, HEOOXIAHI JJIi HABUYAHHS Ta JKUTTS B Cy4aCHOMY
iH}opMariifHOMy CycTUIBCTBI [7].

Merta cTaTTi — pO3IJISHYTH MOXJIMBICTH OIIIHIOBAHHS 1H(QOPMAIIIIHOI KOMIETEHTHOCTI
CTYACHTIB E€KOHOMIYHMX CHeLiaJbHOCTeH 3 TOYKM 30py KBAJIMETPUYHOTO MiAXO.Y,
3aMpOIIOHYBaTH METOJMKY OIIIHIOBaHHS SKOCTI 1H(OpMAaIiiiHOT KoMImeTeHTHOCTI. [ 1poro
HEOOXIJJTHO BMOKPEMUTH KOMIIOHEHTH iH(OpMAIifHOI KOMIIETEHTHOCTI, PO3IVISHYTH MOKJIMBI
METO/IH iX YHCEIHHOTO OI[iHIOBAaHHS.

Jis  OCATHEHHS TIIOCTaBJIEHOI METH JOCHIDKEHHS, MPEJCTaBICHHS pe3yJbTaTiB
BUKOPHCTAHO HU3KY TEOPETUYHHX 3arallbHOHAYKOBUX METOJIIB: CHHTE3 — JIJIsl aHaJli3y HAyKOBUX
npaib, CUCTEeMHMH 1 (YHKIIOHAJIbHUN aHalli3, MOPIBHAHHSI, KJIAacHQiKallis, cucTeMaTu3amis i
y3arajqbHEHHS TEOPETHYHUX Ta EKCIIEPUMEHTABHHUX JTaHUX.

Bukaaa ocHoBHOro marepiaay. IHdopmaliiiiHa KOMIOETEHTHICTh € OJJHOIO 3 Ba)JIMBUX
CKJIaI0BUX 1H(hOpMaLIiHOT KyJIbTypy JIOAUHHU. Y Tpansdx JaeThCs BU3HAUeHHS 1H(OpMaLiiHOT
KYJBTYpH OCOOMCTOCTI SIK OJHI€] 31 CKJIQZOBUX 3arajbHOi KYJIbTYpH JIHOJUHH, «CYKYIHICCTh
1H(OpMaLIIMHOTO CBITOTJSAY Ta CUCTEMHM 3HaHb 1 BMiHb, 110 3a0€3MEUyIOTh IUIECIPSIMOBAHY
CaMOCTIMHY JISUTBHICTB 3 ONTUMAJIBHOTO 33/10BOJICHHS 1HAMBIAyalbHUX 1H(GOpMaLiiHUX TOTped
13 BUKOPUCTAHHSM SIK TPAAULINHUX, TaK 1 iHPOpMaIIiTHO-KOMYHIKAIIHHUX TEXHOJOTi» [6; 7].

In¢opmartiiina KyIpTypa Ma€e Ha yBa3i HassBHICTb YMiHb 1 HABUYOK 3 BUKOPUCTAHHS Cy4aCHUX
TEXHIYHUX 3ac00iB Ta 1H(QOpMAIIHHUX TEXHOJOIH Uil OTpUMaHHs, 0OpOOJIeHHSI Ta MeperiaBaHHs
iHdopmartii. [Tpu oMy HEOOX1THO BMITH (hOpMYITIOBaTH CBOIO MOTpedy B iH(pOpMAaIlii; 3HAXOAUTH
noTpiOHy iH(OpMaIlil0, BUKOPUCTOBYIOUM PIi3HI CHUCTEMH 1H(OPMAIIITHOTO TOUIYKY; 30MpaTH i
aHamizyBaTH 1H(OpPMaIlil0; ONpalbOBYBaTH IH(GOPMALIID Ta CTBOPIOBATHM HOBI i1H(OpMariiiHi
pecypcu Tomo. BimmoimHO a0 1Boro, A 1HGOPMAIMHOK KOMIIETEHTHICTIO CTYACHTa
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PO3yMITHMEMO HOr0 TEOPETUYHI 3HAHHS, MPAKTUYHI BMIHHS Ta HABUYKHU 31 300Dy, 30eperkeHHs i
00poOku 1HdoOpMaIlii, a TaKoX IHIUBITYaIbHO-OCOOMCTICHI SIKOCTI, HEOOXImHI I peamizarii
npodeciiHuX 3aBIaHb B yMOBax i1H(OpMAIiiHOI Oe3neku, sKi € HEeOOXIAHUMHU I peaizarii
npodeCcifHUX 3aBAaHb B yMoBax iH(OpMaIiiHUX TexHOJOriH. Sk OayuMo, KOHIICIIIIS
iH(opMaIiifiHOi KOMIETEeHTHOCTI OaraTOKOMIIOHEHTHa 1 MICTUTh y €001 HHM3KY BHUMOT IO
npodeciitnoi kBamidikarii. Crnuparoyrch Ha CydacHE PO3yMIHHS KOMIIETEHTHICHO-OPIEHTOBAHOI
MOJIEIi OCBITHBOTO TPOIIECY, BUOKPEMUMO TaKi KOMIIOHEHTH iH()OpMaIiifHOi KOMIIETEHTHOCTI:

MomusayitiHull — TIParHeHHs Ta BMOTHBOBAHICTh CTYACHTIB Peali30BYBaTH CBiii OCOOMCTICHHIA
MOTEHITiaJl, ONAHOBYBAaTH HOBI 3HAHHSA Ta BMIHHS B Tayly3l NMPHUKIAIHUX 1H(GOpMAIIHHUX
TEXHOJIOT1{; YCBIZIOMJICHHS BIIaCHUX NOTpeO B iH(opMmallii Ta HeoOXiIHICT iX pearizarii;
KOZHIMuUGHUll — BOJIOJIHHS 3HAHHSAMHU B Tayry3i 1H(POpPMaIIHHOI KOMIIETEHTHOCTI, 3HaHHS Ta
PO3YMIHHS CYTHOCTI OCHOBHHMX ITOHATh 1H(OpPMATHKK Ta i1H(GOPMAIIMHUX TIPOIECIB Y
CYCIIUIBbCTBI, 3HAHHS OCHOBHUX METOJIIB 1 TEXHOJOTiH 30MpaHHs, 30epiranHs, oOpoOIeHHs Ta
aHamizy iHdopmariii;

OIANbHICHU — YMIHHS Ta HABUYKH POOOTH MO0 PO3B's3aHHS 1HPOPMALIHHIX 3aBAaHb Y
cBOili mpodeciifHii Tady3i; HasBHICTb MPAKTUYHUX HABUYOK Ui pOOOTH 3 pPI3HUMHU
BHJIaMH 1H(OpMAIlii 3 BUKOPUCTAHHIM 1HGOPMAIIHHUX CHCTEM 1 TEXHOJIOTIH, 3arajabHOL
iH(pOopMaIiifHOT Ta KOMITFOTEPHOT IPaMOTHOCTI;

nogedinKosuli — BUSBICHA HA IPAKTUIl TOTOBHICTh peajli3yBaTH CBOi 3HAHHS, YMIHHS Ta
JOCBI JUTsl yCHINIHOI NMpodeciiHoi MisUIbHOCTI B yMOBax iH(opMmaruzalii Ta aBTOMaTu3allii
BUPOOHUIITBA,

pedhnexcusnutl — 3[ATHICTH CAaMOCTIMHO OILIHIOBAaTM U aHami3yBaTh piBEHb CBOEI
iH(OpMaIIiITHOT KOMIIETEHTHOCTI, MaTH IOTPe0y B MOAAIBIIOMY PO3BUTKY Ta CAMOPO3BHTKY;
KOMYHIKamueHui — BKIIIOYA€ BMIHHS OpraHi30BYBaTH KOMYHIKAaIllii 3 BHKOPHCTaHHIM

MEpEKEBUX KOMITTOTEPHUX CUCTEM 3B'S3KY, MOKIIMBICTD CIIIJIKYBaHHS Ta POOOTH B KOMaH/Ii;
IHOUBIOYANLHO-NCUXONO2IYHULL — OCOOUCTI SIKOCTI, 10 AAI0Th 3MOTY CaMOpeali30ByBaTHUCS
B KOHTEKCT1 1H(opMaTu3aiii OCHOBHUX COIlaJbHO-€KOHOMIYHHUX TMPOIECiB (HAPHUKIIAI,
BiJIMOBIAANbHICTh, IUCIUILUTIHOBAHICTh, KPEATUBHICTS, JIIIEPCHKI SKOCTI TOIIIO).
Cdopmymntoemo Taki OCHOBHI eTanu (GopMyBaHHS 1H(OPMALIHHOT KOMIETEHTHOCTI 3

ypaxyBaHHSM 1HAMBIyaJbHOI TPAEKTOPIi Oe3nepepBHOI OCBITH:

HIArOTOBYMI eTan (BiANOBIJA€ 4acOBOMY IHTEpBaly Yy BHUIVIAAl JOUIKUIBHOI MIATOTOBKH Ta
MOJIOAIIMX KJIACIB IIKOJIM) — 3acaiu, pyHIaMeHT A MailOyTHBOI 1H(OpMaLIHOI KYJIBTYpH,
3100yTTs OYAaTKOBUX 3HAHb y Taly3i MPUPOAHUYMX 1 TyMaHITAPHUX JAUCLUILIIH;

MOYAaTKOBUM eTarn (cepenHs IKosia) — (OpMyBaHHsS BHXIHUX 3HaHb 1 HaBUYOK poOOTH B
raiy3i 1H(OpMaIIHO-KOMYHIKAIIIMHUX TEXHOJIOT1HM, 3HAHOMCTBO 3 OCHOBHUMH TOHSATTSIMHU
1HpOPMATHKH;

dbopMyBaHHS 3arajibHO1 1H(OOPMALIIHHOT KyIbTYpH (CTaplila MIKoJjia) — HaOyTTs HEOOX1HUX
MPAKTUYHUX HABUYOK JJIsi poOOTH 3 KOMIT'IOTEPHUM OOJaJHAaHHAM, HaOYTTS JOCBIAY B
PO3B'sI3aHHI CTAaHJIAPTHUX 3a7a4 0OpPOOKH TEKCTOBUX 1 YHCIOBUX JAHUX;

OCHOBHHUH eramn (mpodeciiiHe HaBYaHHS) — (OPMYBAaHHS yMiHb 1 HaBUYOK Y PO3B'A3aHHI
npuKiIagHuX iHGopMauiiHUX 3amad B oOpaHiil mpodeciiiHii  cdepi, BUBYEHHS
CHeliai30BaHUX MaKeTIB MNPUKIAAHUX Mporpam; mpodeciiiHa MiAroToBKa, 3400YyTTH
npodeciiinol kBamidikaiii (mpodeciitHe yuunuiine, KOJeIXK, BUIIMNA HaBUAIbHUM 3aKiaf,
(daxoBi KypcH, BUBUEHHS JIOCBi/ly HACTaBHUKIB, CAMOHABYAHHS Ta iH.);

JOCHIAHUIBKUM eTarl, MOB'S3aHUH 13 MOJAIBIINM PO3BUTKOM 1H(POPMAIIITHOT KOMIIETEHTHOCT]
HUISIXOM TOTTIMOJIEHHS 3HaHb, YMIHb 1 HABUYOK Y cepi onpairoBanHs iH(opMmartii. Hampuk-
Jaj1, NOrauOieHe BUBUCHHS aHAITUYHUX MPOrpaM, CUCTEM aBTOMAaTHU30BAHOI'O YIPAaBIIiHHS,
HAOYTTS IPOQECIITHOTO TOCBITY B peaisix CydacHOI BUPOOHUYOI Ta EKOHOMIYHOT JIISUTBHOCTI;
erann  peduieKcii — MepeoCMUCICHHS HAaBUYOK, OTPUMAHHMX paHille i Yac HaBYaHHS,
YCBIIOMJIGHHSI CBOTO MICIII B XOJIi HAaBUaHHS, YCBIJIOMJIGHHSI CBOTO MICIli B pEalbHOMY
npogeciiiHomMy cepenoBuii. Pe3ynbraroM pedrekcii € mepeocMUCIIEHHS BUOOpPY BEKTOpa
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npoecitHOro PO3BUTKY, HOTO KOPEKIlis, PeCTPYKTypH3auis mpodeciiiHoi iHpopMmamniiitHoi
KOMIIETEHTHOCTI.

[Tomanpiie BOOCKOHAJCHHS MPOQECiHHMX HABUYOK, aJamnTaiis /0 MOJepHi3aril

BUPOOHMIITBA, BHUBYCHHS HOBHX 1H(GOpPMAIIHHUX TEXHOJOTIH, TOmO (OpMYy€eE TOTOBHICTH JO
NOCTIHHOTO BUKOPHUCTAHHS iH(OpMAaLIHHUX CHCTEM 1 TEXHOJOTi B yMoBax iH¢opmaruzamii
cycniibcTBa. SIK MpHKIA[ MOXKHAa HABECTH 3aBJIaHHS MOTOYHOI POOOTH HAa BHPOOHHIITBI, IO
BUMAara€ BUKOPUCTaHHSA 1H(POpPMaLiHHUX TEXHOJOTIN: KaJeHIapHe IUIaHyBaHHS poOOYOro JHA,
ckiamaHHsa TpadikiB poOiT; cuctemartusamis iH(opmarii om0 HasIBHOTO OOJIaTHAHHS Ta
BUTpPATHUX MaTepialliB; MEpEeKeBl KOMYyHIKalii 3 KoJeraMu Ta Momyk HoBoi iHpopmartii; o0k i
aHayi3 BiMpaIbOBaHUX TOJMH 1 IPOCTOIB; PO3pOoOKa TEXHIUYHOT a00 CympoOBiAHOI JOKyMEHTAIlIi,
3BeJIeHHX 3BiTiB To10. HeoOxiaHo 3a3HaunTH, 110 GopMyBaHHS iHPOPMALIHHOI KOMIIETEHTHOCTI
TICHO TIOB'Si3aHE 3 TAKUMH aCIEKTaMU PO3BUTKY OCOOUCTOCTI, SIK: PO3BUTOK JITOPHUTMIYHOTO Ta
JOTIYHOTO MUCIEHHS, MiJBUIICHHS IXHBOI aOCTpakTHOCTI. Po3ymiHHS CyTi iHpOpMamiHHUX
IPOIIECiB HEMOXKJIMBE 0€3 HAaBUYOK iH(HOPMAIITHOTO Ta KOMII'FOTEPHOT'O MOJICIIOBAHHS — OIUCY

npeaMeTHoi o0JacTi y BHIVIAAI MaTeMaTHYHUX MOHATh, (opmaiizamii JaHuX y BHIIIAIL

rpadiuHuX 1 TaONMYHUX CTPYKTyp Tomlo. Po3riasHeMO MOMKIHMBICTH  3aCTOCYBaHHS

KBAJIMETPHYHUX METOJIB A0 3aJadi OIIHIOBaHHS iH(OpPMAIiifHOI KOMIETEHTHOCTI Ha OCHOBI
3araJbHOTO AITOPUTMY OLIHIOBAHHS SKOCTI [4]. AHaN3yI0UM METOAMKH 3aCTOCYBaHHS METO/IB
KBaJIMeTpil 10 3aBaaHb ocBiTH [8; 4], MOXHa CHOPMYITIOBATH TaKWH aJTOPUTM OLIHIOBAaHHS
SAKOCTI KOMIIETEHTHOCTI: aHali3 MpeaMeTHOi o0JacTi Ta YTOYHEHHS CUTYallid OIliHIOBAHHS,
(dopMyBaHHS TPYIl €KCIEPTIB y Taixy3i MEHEIKMEHTY SKOCTi iH(OpMaIiifHOT KOMIIETEHTHOCTI;
BUSIBJICHHS OLIHIOBAaHMX IIOKa3HHUKIB i MOOya0Ba JepeBa iXHIX BIACTHBOCTEH; BH3HAYCHHS
3HaUeHb KOE(DIIIEHTIB Ba)UJIMBOCTI JUIS OI[IHIOBAHWX ITOKA3HHKIB; BU3HAYCHHS MiHIMaJIbHO-
NPUIHATHUX 1 MaKCHMaJbHO-ETAIOHHUX 3HAYEHb JUIS TOKA3HHKIB BIACTHBOCTEH; BH3HAYCHHS
3HAa4YeHb MMOKA3HHUKIB BIACTHBOCTEH 1 IKOCTI 1H(OpPMaLiiHOT KOMIETEHTHOCTI 3arajioM.
OueBUIHO, IO OLIHIOBAHHA 1H(OPMAaLIHHOI KOMIETEHTHOCTI € OararornapamMeTpUyHUM
3aBJIaHHSM 1 MPHUIYCKAE Pi3HI MIXOAU 3 MOy BUOKPEMIIEHHS! OCHOBHUX KOMIOHEHT. Cepen

YMHHMKIB, SK1 BIUIMBAIOTh Ha (POpMYBaHHS 1H(POPMAIIITHOI KOMIIETEHTHOCTI, BUOKPEMUMO TpHU
BEJIMKI IPYNH — Makpo, Me30 1 MikpodakTopH (puc. 1).

mMaKkpochaKTopm i::_ﬁ_" piBEHL IHPOPMaLIAHOI

7_,.-~|H¢opma'm3a|_|,m CYCNiNbLCTBa
]( e KYyNbTYPW B CYCNINLCTBI

3aranbHa KiGep6esneka Ta

™ rnoBansHi kibe p3arposu

[ndbopmanifiHa
KOMITETEHTHICTb

_ AOCTYMHICTL | AKICTE eNeKTPOHHX
T MocAyry perioHi

_7_"""{ mezochakTopm

——_, AOCTYNHICTb €NeKTPOHHUX
pecypcis Ta 6i6nioTek

AKICTb | WBUAKICTE A0CTYNY B
IHTEpHeT

MOMUIMBICTL BEAEHHS
\ enekTpoHHOro 6i3Hecy
1

" noTpebu

ocobunceTl IHpopMaLIAHI
II -
pIBEHbL OCBITH

T ——nocafoBl 0b0BA3KKM

) \\\ piseHb npodecioHansHol
TS~ KOMMeTeHTHOCTI

"\npm Knag cIMT, Koner, 4pysis

MeAWHHI 0BMeEXEeHHS

Puc. 1. ®akTopu, 1110 BIJIMBAIOTh HAa GOpMYyBaHHS 1HPOPMAIIHHOT KOMIETEHTHOCTI

Makpogakropu (GOpMYIOTECS Ha JepKaBHOMY Ta HALlIOHAJLHOMY DPIBHSX 1 BKIIIOYAIOThH
3arajpbHy TMOMTHKY Yy cdepi iHbopmaru3alii cycrmiibcTBa. Me30pakTopu MOXYTh BKIIOYATH
Ha0ip 30BHILIHIX YMOB, IO XapaKTepU3YIOTh COLIAIbHO-CKOHOMIUHUI PO3BUTOK 1 JOCTYIHICTb

162



AKmyasavHi numaHHsA npupooHuU4o-mamemamu4Hoi oceimu. 2023. Bunyck 1(21)

chepu eNEeKTPOHHUX MOCIYT Y KOHKPETHOMY perioHi. Mikpodakropu MOXYTh MICTUTH BCi
0COOHMCTI XapaKTEPUCTUKHU JIIOJUHH — OCOOMCTI iH(opMaliiiHi MOTpeOr, MOTOYHHN PiBEHb ii
npodeciiiHnX KoMIeTeHlid y (opmi 3HaHb Ta HAaBUYOK, PIBEHb IOMEPEIHBOI OCBITH, BILIHB
MIKPOCOIIyMiB — ¢ciM'T 1 T.J1. SKIIo po3rinsHyTH iHPopMaliifHy KOMIIETEHTHICTh 3 TOYKH 30Dy il
KOMITOHEHT, TO MOKEMO MOOYIyBaTH Take JIEPEBO BIACTUBOCTEN (puc. 2).

KOrHITUEHa

3HAHHA, BMiHHA |

HaBUYKU
\AlﬂﬂbHICHa

. KomnoneHTtH _
iHdopmMauiitHo]
KOMIETEHTHOCTI

noeeAgiHKoBa

KOMYHIKaTWBHa

L . ~____—MOTWBauiiHa
0COGUCTICHI AKOCTI

UIHHICHO-CMWCNOBAa

UIHHICHO-CMWCNOBa

Puc. 2. KomnoneHnTu iHpopmariitHoi KOMIETEHTHOCTI

OmniHroBaHHS KOXHOT KOMITOHEHTH KOMIETEHIII € MpH [bOMY HEMPOCTHM 3aBIaHHSIM.
Skmo 7S OLIHIOBAaHHS BUMIPIOBAHMX TIOKa3HUKIB 3HaHb, YMiHb 1 HaBUYOK MOXHA
BUKOPHUCTOBYBaTH TpaauliliHI (OpPMU OCBITHIX TEXHOJIOTIH (TeCTyBaHHs, MUCBMOBI M YyCHI
BIJIMOBIJIi HAa KOHTPOJIbHI 3allUTaHHS, BUKOHAHHS JIAOOPAaTOPHHUX, PO3PaxyHKOBO-TpadiyHUX 1
KypCOBUX POOIT, TBOPYMX 3aBAaHb TOLIO), TO JJISi OL[IHIOBAHHSA OCOOMCTICHUX SIKOCTEM MOXKHA
3aCTOCYBaTH, HAIPUKJIIAJ, 1 COLIOJOTIYHI METOJM Y BUIVIA/I ONUTYBAaHb, aHKET, CAMOOOCTEXEHb,
CIIOCTEPEKEHb, METOIB €KCIIEPTHUX OLIIHOK, BIATYKIB HAYKOBUX KEPIBHUKIB CTYJEHTIB TOLIO.

Po3rnsHemMo 3amady OLiHIOBaHHS 1H(OpPMAIIiHOI KOMIIETEHTHOCTI, IO CKJIAJA€ThCA, Y
3arajlbHOMY BUMAJIKY, 3 N pI3HOMaHITHUX KOMIIOHEHT.

[TpumycriMo, 1110 3 BUKOPHCTAHHIM JESKUX TEXHOJOTIH 1 METOAMK KOXHY KOMIIOHEHTY

KOMIIETEHTHOCTI OYIJIO YHMCEThHO OIIIHEHO 5K pi , e | sminroerses Big 1 1o N.

VY upomy pasi miICyMKOBE IHTErpaTHBHE 3HAa4yeHHS iH(opMariiiHoi kKoMmeTeHTHocTi P
00UYHCITIOBAaTUMETHCS 32 (POPMYIIOIO
N
P= z ki P,
i=1

ne k1, k2, ... KN — mesixi BaroBi Koe(ili€HTH, II0 Aaf0Th 3MOTY MEPETBOPUTH 3HAYCHHS
KOMITOHEHT KOMIIETEHIl [0 €IMHOi MEeTPUYHOI IIKadu. SIKIIO0 BU3HAYUTH OakaHUil piBEHb

iHQoOpMaIliifHOT KOMMETEHIT SK JCSIKANA ETATOHHUM TTOKa3HHK Pmax , a MIHIMaJILHO

JOITYCTUMOIIPUIHATHUN (TOPOTOBHIT) piBEHB 5K Pmin , TO ME€Ta HaBYaHHs Ha0yBa€ BUTIISLY
Pl p2, .., pN)— max
P..<P<P_

m|
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Jniss mepeTBOpeHHs PI3HOPIAHUX (PI3HOBEIMKUX) IOKA3HUKIB KOMIIOHEHT 10 €IHHOT
mKanyu (Hampukiaan, y gianazodHi Big 0 go 1), MOXHa CKOPUCTAaTHUCA HOPMYBAIbHUM
NEPETBOPEHHSAM BUY

d Pi — Pimin

1
Pimax — Pimin
ns Beix 1 Big 1 go N. HacTyrnmHiM MOMEHTOM 3arajibHOro ajlrOpUTMY OLIHIOBAHHSI SIKOCTI € BUOIp
KOe(IIiEHTIB BaroMOCT1 ISl OIIHIOBAaHUX BiacThBOCTed. [lim KoediieHTOM BaroMocTi BJIACTUBOCTI
Opy IbOMY PO3YMIIOTh i KUIBKICHY XapaKTEpUCTHKY (3HAUYIIOCTi, BaroMoCTi) Cepei IHIIMX
BJIACTUBOCTEH. Y po0OOTi [8] BHOKpEMIICHO TaKi OCHOBHI1 BJIaCTUBOCTI KoedirtieHTiB BaroMocTi G:
— BOHH 3aBXIM HOPMOBaH1, TOOTO JUISI HUX BUKOHYETHCSI YMOBa
0<G<1

— IS KOSKHOTO SIPYCY JIepeBa BIACTUBOCTEH 3aBXK/IM 3a0€31eUyEThCS YMOBA

> G =1

MOKITUBUM TiX00M J0 BCTAaHOBJICHHS YHCIIOBUX 3HAUYCHBb KOSQIII€HTIB BATOMOCTI MOXKE
OyTH METOJ] eKCHEPTHOrO OLIHIOBaHHsS. Y IbOMY pa3l BHHHKae mpodiaemMa OIIHKH CTYIEHS
Y3TO/KEHOCTI TyMOK eKCTepTiB. PO3rIIsTHEMO 1110 OI[IHKY Ha MPHUKJIAZ MaTPHUL

rij pe3yibTaTiB paH)KyBaHHs N 00'€KTIB Tpymoro 3 M ekcreptiB (mst 1 =1, ..., n; j =1, ...

m), e f j — PaHT, 10 IPHBJIACHIOETBCS 1-OMY 00'€KTY j-UM EKCIIEPTOM.

JUisl OIIHKHM CTYNEHS Y3TOKEHOCTI pe3yNbTaTiB OyAeMO BHUKOPUCTOBYBATH KOE(IIi€HT
KOHKOpJalii — 3araJbHuil KOe(iIieHT paHTroBOi Kopesslii Ans rpynu exkcrnepriB. Koeditmient
KOHKOpJIaIlii MO’KeMO po3paxyBaru 3a popmymnamu [6]:

128
" m?(n®-n)
S=>( -1y
F:(n+1)m
2

Koediuient xonkopaaii W 3MiHIO€TBCS TIpU LIbOMY B YHCIOBOMY Aiana3oHi Big 0 go 1.
SKo BiH JOPIBHIOE OJMHMIN — II€ O3HAYa€, 10 BCl €KCHEPTH MPUCBOIIM 00'€KTaM OJIHAKOBI
panru. Ilo 6mmwxye 3HaueHHs koedinieHTa 10 0, TO MEHII Y3rO)KEHHUMHM € OLIIHKHM EKCIIepTiB,
110 6smx4de 10 1 — To OUIBILI Y3roKEHUMH.

V Binomiii TakcoHoMii benmxamina biyma (Benjamin S. Bloom) BuokpemiieHo Taki piBHI
KOTHITMBHOT'O OTTAHYBaHHS HaBYAJIbHUX LILJICH:

— 3HaHHA — 3JIATHICTB JI0 3alaM'iITOBYBaHHS Ta BIATBOPEHHS BUBUEHOI'O MaTepiaiy;
— pO3YMIiHHA — 3JATHICTh NEPETBOPIOBATH MaTepian 3 ofHiel (GopMu BHpaKE€HHsS B 1HIIY,

BMIHHS IHTEPIIPETYBaTH MaTepia;

— 3acmocyeanHsi — BMiHHS BUKOPHUCTOBYBATH BUBYCHHUI MaTepiasl y KOHKPETHUX YMOBaXx i

HOBUX CUTYallIfIX;

— aManiz — 37aTHICTh PO30MBATH AOCIIPKYBAaHUN MaTepiall Ha CKJIa/I0Bi;
— cuHme3 — yMIHHA KOMOIHYBaTH €JI€MEHTH;
— OYiHIB8aHHS — YMIHHS 1 3JaTHICTH OIIIHIOBATH 3HAYEHHSI TOTO YH 1HIIOTO HABYAIHHOTO

Marepiary.

3Bakaloun Ha 1€, MOXKHA 3alpPONOHYBATH TaKe HANOBHEHHS TPhOX TPAIMUIIMHUX DIBHIB
OIIIHIOBAHHS CTYJEHTIB — IMOPOTOBOTO (MIHIMAJIBHO MPHUITYCTUMOTO), CEPEIHBOIO Ta BHCOKOTO.
Crynenr, uus iHpopMalifHa KOMIETEHTHICTh NepeOyBae Ha MiHIMAIFHO MPUITyCTUMOMY PiBHi, Ma€
3arajibHe YSIBJICHHS PO alapaTHe Ta MporpamMHe 3a0e3le4eHHs KOMITIOTepa; Mae YsBIECHHS Ipo
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xapaktep 1HPOPMAIIITHAX MPOIIECIB Y CYCIUILCTBI; BOJIOIE OCHOBHUMH HABHYKAMH OIPAIIOBAHHS
YHCIIOBOI, TEKCTOBOI Ta TpadiuHoi iHdopmariii, Mae 06a30BI HAaBUYKK poOOTH 3 mMpodeciitHIMH
nporpaMamu; Mae TeBHE YSBICHHS PO aIrOPUTMI3AIIiI0 Ta MOBU aJITOPUTMIYHOTO MPOrpaMyBaHHS;
3MATHUH MPAIIOBATU 3 EJIEKTPOHHOIO MOIITOI0, 1H()OpMalifHO-TIOIIYKOBUMH CUCTEMaMU 1HTEPHETY;
NOKa3ye MiHIMAJIBHO JIOMYCTUMUH PiBEHb IparHeHHs 10 HOBUX 3HAHb.

CryneHT, SKUW JOCST CepeAHBbOrO pIBHS, XapaKTePU3YeETbCSd TaKMMHU O3HAKaMH: 3HA€
OCHOBHI TOJIO)KEHHSI Teopii iHdopMallii, KOMI'IOTEpHOI apXiTEeKTypH; BOJIOAIE TEKCTOBUMH
peIaKTOpaMH, TEXHOJOTISIMH OIpAIfOBaHHSA 4YKCIOBOi Ta rpadiuHoi iHGopMmarlii, HeoOXiTHUMHU
s TpodeciifHol MiATIBHOCTI; 3Ha€ NPUHIMNK (YHKIIOHYBAaHHS JIOKAIBHUX 1 TJIOOAIBHUX
KOMIT'FOTEPHUX MEpeXk, MEPCIEeKTHUBU PO3BUTKY TEIEKOMYHIKALIMHUX TEXHOJOTIH; BOJOJIE
HaBUYKAMHU CTBOPEHHS CTaHIAPTHHUX AJITOPUTMIB 1 IpOTpamM; BOJOJI€ HABHYKAMHU CaMOCTIHHOI
pobotu 3 mpodeciitHo opieHTOBaHWMHU 1HGOpMalIHHUMU cucteMamu IHTepHery. CTyaeHT 3
BUCOKOIO 1H(QOPMAaLIHHOIO KOMIIETEHTHICTIO 3HA€ BCl OCHOBHI MOHATTA Teopii iHdopmaii,
BKJIIOYHO 3 NPUHLMUIIAMHU ii KOJyBaHHS, PI3HOMAHITHI amapaTHi Ta MpOrpaMHi 3aco0u IS
peamizamii iHQOpPMALIMHUX TPOIECIB; BOJOJIE HABUYKAMHU aHATI3Y JaHUX, BOJOJIIE
BHUCOKOPIBHEBUMH  TEXHOJOTISIMU  MPOTpamMyBaHHS; 3HAa€ TMPUHUIUNN  (PYHKIIOHYBaHHS
KOMITIOTEPHHUX MepeX, OCHOBH iH(pOpMaIliifHoi Oe3nekn; 31aTHHi e(EeKTHBHO BUKOPHCTOBYBATH
iH(dopMaliifHI TEXHOJIOTiI B HAYKOBUX JOCIIIKEHHSX 1 B podeciiiHiii AISUIBHOCTI; IEMOHCTPYE
BHUCOKY MOTHBAIII0 Ta TOTOBHICTH A0 poOoTH 3 iHpopmarieto. Bumorn no ksamidikarii
BUITYCKHUKIB TPOIMHCaHI y JEpKaBHUX OCBITHIX CTaHAApTaxX BiIMOBIAHHUX CIEUI1aTbHOCTEH.
Hampuknan, 3rifHO 3 OCBITHBO-TIPO(dECiiHO Tporpamoro cremianbHocTi 073-MeHemKMeHT,
OakanaBpu-MEHEKEPH MalOTh OBOJIOAITH TAaKUMU 3arajbHUMH KOMIIETEHTHOCTSIMH, SIK
«HaBuuky BHUKOpUCTaHHS I1HQOpPMALIHHMX 1 KOMYyHIKamiiHMX TtexHomorin» (3K-8). [lns
OLIIHIOBaHHS PiBHSA chopmMoBaHOCTI iHGOpMAIIHHOT KOMIETEHTHOCTI CTYACHTIB OYJIO MPOBEIEHO
KOMIUIEKCHE TECTyBaHHs OakayaBpiB (pakynbTeTy MEHEKMEHTY Ta iHpopmamiifHol Oe3nexn
BiHHHUIIPKOTO HAI[IOHATBHOTO TEXHIYHOT'O YHIBEPCUTETY 32 TAKUMU OCHOBHUMH PO3/1JIaMHU:

Tema 1. BumiptoBaHHs Ta KOgyBaHHs 1H(opMariii.

Tema 2. Texuiunuii ycTpiit Kommn'rorepa.

Tema 3. Komm'totepHa rpadika.

Tema 4. EnextpoHH1 TabauIl.

Tema 5. ba3u naHux.

Tema 6. Jlorika.

Tema 7. MepeskeBi Ta KOMyHIKalliiiHI OHHI TEXHOJIOTI].

Tema 8. Anropurmisanisi Ta IporpamMmyBaHHS.

Pe3ynbraTi TeCTyBaHHS [10/1aHO Ha puC. 3.

CEPEAHIN BAN 3A
PE3Y/IbTATAM TECTYBAHHA

= Satisfaction Rating

Temal Tema2 Tema3 Temad4 Temab Tema6 Tema7 Tema8

w

AN

=

o

Puc. 3. Pe3ynbTaTu T€CTOBOrO KOHTPOJIIO 3HAHb
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Jlnst ouiHIOBaHHS MPAaKTMYHUX HABUYOK 1 BMiHb CTYJCHTIB OYyJIO BUKOPHCTaHO METOJ, IIO
IPYHTYETHCS Ha aHaJI131 HABYAIBHUX POOIT CTYICHTIB — PO3PaXyHKOBO-TPa(hiuHUX 1 KypCOBHUX POOIT.
Y nmaHoMmy BUNAAKy poOOTH pO3MIAAIMCS 3 TOYKH 30py €(PEKTUBHOCTI 3aCTOCYBAHHS
1HGOpMAIIIfHUX TEXHOJIOTIM I TPOBEACHHS JOCHIDKCHHSA, a TakoX Uil o(OopMIICHHS
HOSICHIOBAJIBHOI 3alTUCKU 10 poOoTH. IIpH 11bOMyY BpaxoBYBaJIHCs i OCOOMCTICHI SIKOCTI CTYIEHTIB —
TBOpYMA, HECTAHJAPTHUW TIAXiA J0 pO3B'SI3aHHS IIOCTABJICHUX 3aB/iaHb; BIMOBIIATIBHICTH 1
JMCIMIUTIHOBAHICTh TIPH BUKOHAHHI POOOTH, 30KpeMa JOTPHUMaHHS TEPMiHIB 3/7adi il eTariB TOoLIO.
OriHroBaHHs PoOIT MPOBOAMIIA EKCIIEPTHA Ipyra — BHUKJIAAa4yl HaBYAILHUX JWCIHUIUIH 1 HAyKOBI
KEpIBHUKU CTY/EHTIB, a MOTIM OYyJIO CKJIAJEHO 3arajbHUI PEHTUHT CTY/AEHTIB 3 ypaxyBaHHSIM yCiX
HAKOMMMYCHUX HUMH BianoBigHux OamiB. [Ipm mpomy Oyno Bukopucrano 100-OanbHy mikamy 3
BHOKPEMJICHHSIM KPUTEPIiB «BUCOKMIA piBeHb) (OlIbIe HIXK 85 OaiiB), «cepenHiii piBeHs» (Big 60 10
85 GaimiB) i «HM3bKHI piBeHb» (MeHIIe HiXK 60 OaniB). MiHIMAILHO JOMYCTUMHUIN («IIOPOTOBHIi»)
piBeHb OyII0 BCTAaHOBIICHO B po3Mipi 45 GatiB, 10ro moosamy BCi CTyICHTH.

Pe3ynbTaTy nepeBIpKku
IHpopMaLIiHOT KOMMEeTEeHTHOCTI

Hu3bKuii piBeHb
26% Bucokuii pieeHb

30%

CepegHiii piBeHb
44%

Puc. 4. Pe3ynpratu nepeBipku iHGpOpMaIiifHOI KOMIIETEHTHOCTI

SAx 6aunmo 3 giarpamu Ha puc. 4, npubanzHo 30% CTYIEHTIB NOKa3aiu BUCOKHH piBEHb
1H(popMaliifHoi KoMIeTeHTHOCTI, 44% — cepenHiil piBeHb, 26% — HU3bKUI PIBEHb.

BuCHOBKH Ta NMepcneKTHBH MOJAJILIINX HAYKOBHX PO3BiIOK. 3arajom, MOXKHA BH3HATH IIi
pe3yabTaTh 3aJ0BUILHUMHU, a 3allpOIIOHOBaHY METOJMKY — TaKoOlo, 10 Ma€ MPAKTUYHY 3HAYYIIICTh
JUII HaBYAJILHOTO TIPOIECY. YCl CTYIACHTH OTPUMAHM PeIeH31i Ha CBOi poOOTH 13 3a3HAUYCHHSIMH
BUSIBJICHMX MepeBar 1 HEJOJMIKIB, 1[0 Ma€ MOCIYXHWTH HANpsIMHUM BEKTOPOM JIO MOAAJIBIIOTO
camopo3BUTKy. [liICyMOBYIOUM BUIIEBUKIIAACHE, CII 3a3HAYUTH, 10 3aBAaHHSA €(EKTUBHOTO
dbopmyBaHHsT 1HPOPMAIIIHOT KOMIIETEHTHOCTI CTYJCHTIB € CKJIaJHOI0 1 OararornapaMeTpruyHOI0
npobaemoro. [HdopmariiitHa KOMIETEHTHICTD TIPU ITbOMY PO3TIISIIAETHCS SIK OJTHA 3 TPaHEH 3araabHOL
iH(opMariitHoi KynbTypu ocobuctocti. ns ii ycmimHoro ¢opMyBaHHS HEOOXiIHA Ilijla HH3Ka
HeJaroriyHuX yMoOB, ajie HacaMmIepel — YCBIIOMIICHHS CTYIEHTOM CBOiX iH(opMariifHux motpeo,
PO3YMIHHSI pOJII Ta BAKIUBOCTI iH(oOpMaIii B PO3BUTKY CYYacCHOTO CYCIUIbCTBA. BoomiHHS
1H(pOpMALIITHUMH TEXHOJOTISIMUA JIOTIOMOXE CTYJEHTaM PO3LIMPUTH CIEKTp iXHIX 3HaHb, JAcCThb
3MOry IIBHIIE W e(EeKTUBHIIIE afanTyBaTHCA 10 MIHJIUBHX Npo(eciiHUX BUMOI B yMOBax
iH(opMmaTH3arii Bcix chep BUpOOHHIITBA.

166



AKmyasavHi numaHHsA npupooHuU4o-mamemamu4Hoi oceimu. 2023. Bunyck 1(21)

CIIMCOK BUKOPUCTAHUX JTKEPEJI / REFERENCES

1. bammnceka, 1. O. (2015). BuxopucraHHs MeETOAY EKCIEPTHHUX OIIHOK B EKOHOMIUYHHX
pospaxynkax. Actual Problems of Economics, 7, 408-412. (Bashynska, I. O. (2015). Using the
method of expert estimates in economic calculations. Actual Problems of Economics, 7, 408-412).

2. bBboumapenko, 3. B. Kupumamyk, C. A. UYepnoBoiuk, I'.O. (2021). basoBa pojip BHIIOI
MaTeMaTUKA B IIATOTOBII MaWOyTHIX (QaxiBIiB y Tamy3l 1HQOPMAIHHAX TEXHOJOTIH.
[lemaroriuni HayKu: Teopis, iCTOpis, IHHOBAIiWHI TeXHONOTIl: HaykoBui xypHai, 3, 80-90.
(Bondarenko, Z. V., Kyrylashchuk, S. A., Chernovolyk, G. O. (2021). The basic role of higher
mathematics in the training of future specialists in the field of information technology.
Pedagogical sciences: theory, history, innovative technologies: scientific journal, 3, 80-90).

3. TI'pabosenpkuii, b. €. (2010). MeTonu ekcnepTHUX OIIIHOK: TEOPisi, METOIOJIOTIS, HAPSIMKU
BUKOpHCTaHHs : MoHorpadis. Binuums: BHTY. (Grabovetskyi, B. E. (2010). Methods of
expert assessments: theory, methodology, directions of use: monograph. Vinnytsia: VNTU).

4. Jlykina, T. O. (2021). KBanimerpia. Ennuknonenis ocsitu. Kuis : FOpinkom Iatep. (Lukina,
T. O. (2021). Qualimetry. Encyclopedia of Education. Kyiv : Yurinkom Inter).

5. Mamuneka, . JI. (2014). ®opmyBanHs Ta ouiHioBaHHS [K-KOMIETEHTHOCTI y IIKOIax
Bemmxkoi Bpuranii: ocBitHs pedopma. [HPopmaniiini TexHOOrI] 1 3aco0u HaBuaHHS, S5, 43.
(Malitskaya, 1. D. (2014). Formation and assessment of IR competence in UK schools:
educational reform. Information technologies and learning tools, 5, 43).

6. Osuapyk, O. B. Copoko, H. B. (2015). 3aranpni miaxoaud n0 mpoOIeMH OLIHIOBAHHS
iH(pOpMaIiifHO-KOMYHIKAIIHHUX KOMIIETEHTHOCTEH B CHCTEMi OCBITH BIIPOJOBXK IKHTTS.
HayxoBuit wacomuc HITY imeni M.IIL. [IparomanoBa. Cepis Ne 2: Kowmm rotepHo-
OpIEHTOBaHI CHCTEMH HaBuaHHs : 30ipHHMK HaykoBuX mpaunb. [legpama. Kuis : HITY imeni
M. II. [Jparomanosa, 16, 145-148. (Ovcharuk, O. V., Soroko, N. V. (2015). General
approaches to the problem of assessing information and communication competencies in the
system of lifelong learning. Scientific Journal of the Drahomanov National Pedagogical
University. Series 2: Computer-oriented learning systems: a collection of scientific papers.
Pedagogical Council. Kyiv : Drahomanov National Pedagogical University, 16, 145-148).

7. Illerema, A. CredanoBuu, O. (2018). Kpamimerpuunuii miaxif IO OIIHIOBaHHS SKOCTI
IpoleciB B OCBITHIX cuctemax. HoBa nenaroriuna nymka. HaykoBomeronnunuii sxypHain, 1,
93. (Sheheda, A., Stefanovych, O. (2018). Qualimetric approach to assessing the quality of
processes in educational systems. New pedagogical thought. Scientific and methodological
journal, 1, 93).

Bondarenko Z. V., Kirilashchyk S. A., Prozor O. P. Assessment of the quality of
information competence of students of economic specialties of the university.

Summary. The article is devoted to the application of qualimetry methods to the problem
of assessing the information competence of students of economic specialties. The main purpose
of the article is to develop a methodology for assessing the quality of information competence in
the context of a competency-based model of the educational process. To achieve the aim of the
study and present the results, a number of theoretical general scientific methods were used:
synthesis — for the analysis of scientific works, systematic and functional analysis, comparison,
classification, systematization and generalization of theoretical and experimental data.

The concept of information competence is revealed, its components and main stages of
formation are distinguished, the relationship between information competence and information
culture is discussed.

The content of the three traditional levels of student assessment is proposed — threshold
(minimum acceptable), medium and high.

Next, the general algorithm of quality assessment in relation to the task of assessing the
level of information competence, the tree of their properties is considered, and a mathematical
model of the assessment process is proposed. At the same time, groups of factors influencing the
formation of information competence are distinguished. To assess the practical skills and
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abilities of students, a method based on the analysis of students' academic works — calculation
and graphic works and term papers — was used. In this case, the papers were analyzed from the
point of view of the effectiveness of using information technology to conduct research and to
prepare an explanatory note to the paper. Personal qualities of the students were also taken into
account: creative, non-standard approach to solving tasks; responsibility and discipline in
performing the work, including meeting deadlines for its stages, etc. The papers were evaluated
by an expert group of teachers of academic disciplines and students' supervisors, and then an
overall rating of students was compiled, taking into account all the relevant points accumulated
by them. The results of the study on assessing the information competence of students of
economic specialties are presented.

Key words: qualimetry, information competence, competence, quality of education,
assessment method, expert evaluation method, concordance coefficient, skills.
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[TonTaBCchbKHiA YHIBEPCUTET €KOHOMIKH 1 TOPTiBII

HHEJAT'OI'TYHI YMOBH BUKJIATAHHA JTUCIUAIIJITHA
«AHAJII3 AJITOPUTMIB» IJISA CTYAEHTIB CIHHEHIAJIBHOCTI
«KOMIT’IOTEPHI HAYKW»

YV cmammi ananisylomvca neoacociuni  ymMoeu 6UKNAOAHHA ~OUCYUNLIHU — «AHANI3
aneopummiey o cmyoenmis cneyianvrocmi « Komn’romepni naykuy. J{ogedeno, wjo cmeopenns
ma peanizayis aneopummie i cmpykmyp OaHUux € Hegio €EMHOI0 CKIA0080K pOOOMU MAUOYMHbLO2O
IT ghaxisys, adowce 3HaHHA ICHYIOUUX ANCOPUMMIB 00360JIAE WEUOULe BUPIULY8AMU MUNOGT 3A0aYi
npogheciiinoi dianvnocmi. Ckaradnicms 3a0ay, WO BUHUKAIOMb HPU pPO3POOYI NPOSPAMHO20
3a0e3neyents cucmem pPI3HOMAHIMHO20 NPU3HA4eHHs, nompebyec He auule 21UO0K020 3HAHHS
cmyoenmamu meopii Cmpykmyp Oauux i aneopummis, aie ti CmilKux npaKmuyHux Haeu4okx 8 ix
aHanizi, BUKOPUCMAHHI MA CMBOPEHHT HOBUX, DilbUL eheKMUBHUX.

Obrpynmoeana HeoOXIOHICMb  8NPOBAONCEHHS.  BUOKDEMIICHUX Ne0a202iYHUX YMO8  OJis
00CSACHEHHs NPOSPAMHUX Pe3VIbmamie Ha8uUaHHsl Ma BION0GIOHUX KOMNEMEHMHOCMeEU, HABE0eHUX Y
0C8IMHbO-Npoghecilinitl npocpami 3 Komn tomepHux Hayk. Lle cmae modxciusum 3a paxyHox
Gopmyearns iHPOPMAYIIHO-AHANIMUYHUX YMIHb Y CMYOEHMIB, CMBOPEHHS CHPUSAIMAUBUX YMO8 OJisL
0BOJIOOIHHA TPYHMOBHUM MAMEMAMUYHUM ANapamom, Ypaxye8aHHs iHMeSpayiuHux MOoXCIu8ocmel
OUCYUNTIIH 3a2abHOI NI020MOBKU MA NPOGhecitiHO-OPIEHMOBAHUX, BNPOBAONCEHHSL THMEPAKMUBHUL,
IHGOPMAYIUHO-KOMYHIKAYIIHUX MeXHONO02I ma Memooi6é HABYAHHS, 30KpeMd Memooy NpOeKmis;
VAPOBAONCEHHS PIBHOMAHIMHUX 3ac00i8 8i3yanizayii pooomu aneopummis, maxKux siK KoMn 1omepHi
npoepamu, diazpamu, 2pagiku, 3acmMOCYHKU, CMEOPEHHS CHPUAIMIUBO20 Cepe0osuwa  Oiisl
CamMOCmitiHOI pooomu cmyOeHmie WIAXOM PO3POOKU SKICHO20 MEemOOUYHO020 3a0e3neueHHs: ma
OUCAHYINIHUX KYPCIB, YNPOBAONHCEHHS. NPO30p020 ma 00 EKMUBHO20 OYIHIOBAHHSA KOMHNemeHm-
HOCmel, OMPUMAHUX Npu BUEHeHHI oucyuniinu «Aunanis aneopummiey. Hasederno npuxnaou 3aeoans
071 cmyoenmis cneyianvhocmi «Komn tomephi naykuy i3 oucyuniinu «bisnec ananiz ma npoexmmuil
MEHEOHCMEHMY, WO CNPUAMUMYMb NIOBULEHHIO DIBHSI CHOPMOBAHOCE MAMEMAMUYHUX 3HAHbL A
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IHGhOpMAYIUHO-AHATIMUYHUX YMIHb, K HEBI0 EMHOI CKIA0080i YCRiuH020 080100IHH OUCYUNTIHOIO
«Ananiz ancopummisey ma npogeciiuHor KoMnemeHmHicmio Qaxieyst iz KOMn FOMEPHUX HAVK.

Pozensoaromvcs memoouuni nioxoou wooo subopy gopm i Memoois opeanizayii Ha84aAIbHO2O
npoyecy 3 NpoGheciiHo-OpiEHMOBAHUX OUCYUNTIH Ol 3a0e3nedeHHs: CMYOeHmie He MIilbKu
MAMEMAMUYHUMU 3HAHHAMU, A © O POSKPUMMSL iX MEopuo2o i Npogecitinoco nomenyiary nio yac
HANUCAHHA KOOy 8IONOBIOHO20 AN2OPUMMY HA PIZHUX MO8AX npocpamysants. Lle mooicnuso 3a ymosu
PayionanbHo20 NOEOHAHHSA, OOIPYHMOBAHO20 | NPOOYMAHO20 6ubopy mici yu iHwoi gopmu 6
3ANeAHCHOCMI 810 3MICTY MAMepiany, IHOUBIOYATIbHUX 0COOIUBOCIEN CIYOEHMIB.

THooanvwi docniddcenns OyOyms HanpasieHi Ha po3pooOKy i NPOBAOICEHHS 8 HABYUAILHULL
npoyec elemMeHmis MamemMamuiHo20 MOOEN08AHHI eKOHOMIYHUX, MEXHOJIO02IUHUX, COYIaNbHUX
npoyecie Wiiaxom 3aCmoCy8anHs ma auanisy yoice ICHyIouux aneopummie ado po3pobKu HOBUX,
Oinbut eghexmueHux, i3 BIONOBIOHOK NPOSPAMHOIO Peani3ayiero Ha PI3HUX MOBAX NPOSPAMYBAHHSL.

Kniouoei cnosa: ocsimuiii npoyec, nedazoeiyni mexuHoi02ii, anauiz aieopummis, Cy4acHi
Memoou onmumizayii, npoghecitina cnpsmMosaHicms, NPUKIAOHT 3A80AHHS, MEXHONO02IT HABUAHH,
NPOCPAMYBAHHSL, ANCOPUMMU | CMPYKMYPU OAHUX.

IMocranoBka mpodjemu. CydacHi BUMOTH PUHKY Tpalli Ta BUKIMKH, IIO CTOSTH TEPEn
TEMEePILIHIM CYCIUIBCTBOM, 3YMOBJIIOIOTh HEOOXIAHICTh MEpeopieHTallli 3aKiIa/(iB BUILOI OCBITH Ha
3MiHY CTPYKTYpPH, 3MICTy, OpraHi3ailii Ta METOJ[iB HaBYaHHS, a TAKOXX HA CYTTE€BE TOCHIICHHS B
OCBITHIX MporpamMax MpakTU4HOI ckJaioBoi. OKpeMo CTijJ] HAaroJOCUTH Ha HEOOX1IHOCTI 3aJTy4eHHs
JI0 HABYAIBHOTO TIPOIECY MPOQECiOHATIB 3 METOI SKICHOI MiJITOTOBKM BUITYCKHUKA 13 BHIIOIO
ocBiTor0. CKJIaHICTh 33/1a4, 1[0 BUHUKAIOTh IPU PO3pOOLI MPOrpaMHOro 3abe3neyeHHs! CUCTEM
PI3HOMaHITHOTO TpU3HA4YEHHA, MoTpedye (opmyBaHHS BHCOKOKBasidikoBanoro IT-¢axiBus, mio
BOJIOJIi€ HE JIMIIe TTHMOOKMMHU 3HAHHSAMH y TpodeciiiHiil cdepi a i mocsarae BiANOBIAHOTO PiBHS
PO3BUTKY MpPAaKTUYHMX HABHUOK IX BHUKOPHCTAHHS I 4Yac pO3B’S3aHHS 3aBlaHb MaWOyTHBOT
npogeciitHOT JiSTIbHOCTI.

HapuanbHa nucnumiiHa «AHali3 alropuTMIB» € TEOPETUYHOI0 OCHOBOI CYKYITHOCTI
3HaHb Ta BMiHb, 110 HEOOXI/HI JUIs ONaHyBaHHS MEPEBAXKHOI OUIBIIOCTI TUCIMILIIH npodeciitHoi
Ta MPAKTUYHOI MIATOTOBKM MaiOyTHIX (paxiBLIB APYroro (MariCTepchbKoro) piBHs BUIIOi OCBITH
cneniagbHOCTI «Komm’otepHi Hayku». CTBOpPEHHS Ta peastizallis aJrOpUTMIB 1 CTPYKTYp JaHUX
€ HEBIJ €MHOI0 CKJIaJ0BOI0 poOotu MailOyrHboro IT @axiBus, amke 3HaAHHSA ICHYIOUHX
QITOPUTMIB JJO3BOJISIE MIBHU/ILIE BUPIIIYBATH TUIOBI 3a7auil nmpodeciiHoi aisiabHOCTI. CKIIaaHICTh
3a/1a4, 10 BUHUKAIOTH TPH po3poOlll MPOrpaMHOTO 3a0e3MEeUeHHsS] CHUCTEM PI3HOMaHITHOTO
NpU3HAYEHHs, NMOTpedye He Juile TIMOOKOro 3HaHHS CTYAEHTaMM Teopii CTPYKTYyp NaHUX i
QITOPUTMIB, aje ¥ CTIMKUX NpPaKTUYHUX HABUYOK B iX BHKOpHCTaHHI. BUBYeHHS naHOl
JUCLHMIUTIHA ~ 3a0e3meunTh (yHIaMEHTalIbHY TEOPeTHYHY Ta MPaKTUYHY MiJATOTOBKY
BHUCOKOKBai(iKOBaHUX (axiBLIB 1, BOJHOYAC, CTBOPUTH MEPEIYMOBH Ul 3aKpIIICHHS,
NOrNIMONIEHHST PO3YMIHHS CTYJIEHTaMU TEOPETHMYHHMX 3HaHb, HAOYTTA CTIMKMX MPaKTUYHHUX
HaBUYOK, TIIOB’SI3aHUX 3 BHUKOPUCTAHHSIM pI3HOMAHITHUX CTPYKTYp [JaHHX, a TaKOX 3i
CTBOPEHHSIM, MOAM(IKalli€l0 Ta aHaIi30M anropuTMiB. He MeHII BaXIMBHUM, Y KOHTEKCTI
HAIIOTO JIOCIIKEHHSI € JOCATHEHHs, 3TIHO 13 CTaHmapToM BHUIOI OCBITHU Ta OCBITHBO-
npodeciiHOI0 TporpamMor0 MIATOTOBKHM (paxiBIiB cremiadbHOCTI «KoMIT'I0TepHI HayKH»
MPOrpaMHUX PE3yJIbTaTiB HABYaHHS Ta BIAMOBIAHUX KOMIIETEHTHOCTEH.

Cepen mporpaMHUX pe3yabTaTiB CIiJ 0COOJIMBO BUALUTUTH HACTYITHI: MaTH CIeIlialli30BaHi
KOHIENTYyalbHl 3HAHHA, 10 BKIIOYAIOTh Cy4acHI HAYKOBI 3700yTKH y cdepi KOMI IOTEPHUX
HayK 1 € OCHOBOIO JJISi OPUTIHAJBHOIO MHCJIEHHS Ta MPOBEIEHHsS JOCITIJKEHb, KPUTHYHE
OCMHUCJICHHS TIpoOiieM y cdepl KOMITIOTEpHHX HAyK Ta Ha MEXI Tally3ed 3HaHb, MaTu
Creniagi3oBaHi yMIHHS/HaBUUKM PO3B’SI3aHHS NMpoOJeM KOMIT IOTEPHUX HayK, HEOOXiJHI aJs
MIPOBEICHHS JOCTIHKeHh Ta/ab0 MPOBAKEHHS 1HHOBAIIMHOI TiSTTBHOCTI 3 METOI0 PO3BUTKY
HOBMX 3HaHb Ta MPOIEIyp; 3p0O3yMUIO 1 HEJBO3HAYHO JOHOCHTH BIJIACHI 3HAHHS, BUCHOBKHU Ta
apryMeHTaIiio y chepi KoM I0TepHUX Hayk 10 (axiBmiB 1 HedaxiBIliB, 30KpemMa 0 OcCi0, sKi
HABYAIOTHCS; pO3POOIIATH Ta 3aCTOCOBYBATH MaTE€MAaTUYHI METOAM JJIS aHANi3y 1HPOpMaLiHHUX
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MoJieNieli; CTBOPIOBATH HOBI aJTOPUTMH PO3B’S3yBaHHA 3a/1ad y cdepl KOMIT IOTEPHUX HayK,
OIIIHIOBATH 1X €(PEKTHUBHICTh Ta OOMEKEHHS Ha 1X 3aCTOCYBAaHHS.

OueBHHO, IO JUIS1 JOCATHEHHS BIINOBIIHMX MPOrPaMHUX Pe3yJIbTaTiB HABUYAHHS CTYICHTH —
MaiOyTHI (axiBIll 13 KOMITIOTEPHUX HAyK IOBHHHI OIAHYBAaTH JOCTaTHHO BHCOKHUM DPIBHEM
CHCIiIbHUX Ta 3arajlbHUX KOMIIETEHTHOCTEH. Y KOHTEKCTi JOCIHIKYBaHOI MpOOIeMH CIij
0CO0JIMBY yBary NpuAUTUTH (POPMYBAHHIO Y CTYJICHTIB HACTYITHUX KOMIIETEHTHOCTEH: 3aTHICTh /10
a0CTPaKTHOTO MHCIICHHS, aHAN3y Ta CHHTE3Y; 3/1aTHICTh 3aCTOCOBYBATH 3HAHHS y IMPAaKTHYHUX
CHUTYAITiSIX; 3/1aTHICTh BYATHUCS 1 OBOJIOJIIBATH CyYaCHHUMH 3HAHHSIMM, 37aTHICTh OYTH KPUTHYHHUM 1
CAMOKPHTHUYHMM; 3/IaTHICTh TEHEPYBAaTH HOBI i€l (KpeaTWBHICTH); YCBIJOMJICHHS TEOPETHYHUX
3acajl KOMIT'FOTEPHUX HayK; 3/aTHICTb ()OpMalli3yBaTH IMPEAMETHY O0IacTh MEBHOIO IPOEKTY Y
BUTJISII BiIMOBIAHOT 1H(GOPMAIIIHOT MOJIENi; 31aTHICTh BUKOPHUCTOBYBATH MaTeMAaTUIHI METOTH ISt
aHamizy ¢opMalli3oBaHUX MOJIENeld MPEeaIMETHOI 00JIacTi; 3[aTHICTh 3aCTOCOBYBATH ICHYIOYI 1
pPO3pOOIISAITH HOBI QNTOPUTMHU PO3B’S3YBAHHS 3a/a4 y Taly3i KOMITIOTEPHUX HAyK; 3JIaTHICTh
1HILIOBaTH, TUIAHYBaTU Ta PEali30BYBAaTU MPOLECH PO3pOOKH iH(MOpPMALIHHUX Ta KOMIT IOTEPHUX
CHCTEM Ta MPOrPaMHOro 3a0e3NeyeHHsI, BKIIOYHO 3 HOro po3poOKOI0, aHAIi30M, TECTYBAaHHSM,
CHCTEMHOIO IHTETpaLli€l0, BIIPOBAPKEHHSM 1 CYIIPOBOIOM.

[Ipy mbOMYy OmNaHyBaHHS BIAMOBITHOI JUCHIUIUTIHOI BHMAra€ HAasBHOCTI y CTY/CHTIB
I'PYHTOBHUX 3HaHb 13 TeOpid MMOBIPHOCTEN Ta MaTEMAaTUYHOI CTATHUCTUKHU, CYYaCHUX METOJIB
ONTHMI3aIlil Ta aHaTI3y JAHHUX 1 OOYHCIIOBAILHUX METOJIB, aJUKe HEMOXIIMBO YSIBUTH POOOTY
¢daxiBIiB 13 KOMII'IOTEPHUX HAYyK, BPaXOBYIOUM Cy4YacHI IMOCTAaHOBKH 3a/lay aHami3y 1 CHHTE3y
ONTHUMATBHUX 1HPOPMAIIHHUX cHCTEeM, 0e3 CKIIAJHUX MATeMAaTHYHHX MOJEICH 1 aaropuTMiB
00pOOKM TaHMX Ta BUKOPUCTAHHS MaTeMaTHYHUX OCHOB aHai3y aJlrOPUTMIB.

Bce Bume nmepepaxoBaHe BHMarae BIPOBADKEHHS BIIMOBIIHUX MENAroTiYHUX YMOB IIPH
BHUBUYEHHI JUCIUIUIIHU «AHAII3 aJIrOPUTMIBY», IO 1 3yMOBJIIOE aKTyallbHICTh OOpaHOTO HaMHU
nociikeHHs. ToOTo BIpoBaKeHHS TaKOi METOIUKH, sIKa O CTBOPIOBAJIA CHPUSATINBI YMOBH JUIS
YCBIJIOMJICHHSI CTYJJ€HTaMH HEOOX1AHOCTI MOCTIHHO MiJABMIYBAaTH CBiil piBEeHb 3HaHb, JaBajia O
iM 3MOry MpOJAEMOHCTPYBAaTH CBOIO KPEAaTUBHICTb, BHUCOKUN piBEHb CHOPMOBAHOCTI
1H(dopMalIfHO-aHATITUYHUX YMIHb 1, BOJHOYAC HAasBHICTb Yy CTYJEHTIB IPYHTOBHOi 0a3u
MaTeMaTHYHUX 3HaHb, HEOOXIAHUX JUIsI PO3B’SI3yBaHHS TEOPETHMUHHUX 1 MPAaKTHYHMX 3amay [T
rajy3i; MOXJIMBOCTI IHTerpamii MaTeMaTH4YHMX 3HaHb B IUIOUMHY iX M[PaKTUYHOIO
3aCTOCYBaHHS; BUPOOJEHHS HABUYOK MAaTEMaTHYHOTO JOCHIKEHHS Ta aHaji3y ICHYIOYHMX
AJITOPUTMIB Ta CTBOPEHHS, Ha IX OCHOBI, HOBHX.

AHaJi3 aKTyaJdbHUX J0CHiIKeHb. [IUTaHHAMU NearoriyHUX 0COOIMBOCTEHN BUKIIAIaHHS
JUCIHUIUIIHA  «AHaJII3 alrOpUTMIBY» JUIsl CTYJIEHTIB (PI3UKO-MaTeMaTUYHUX (aKyJIbTETiB
npucBsyeHo podotu O.Ctpyk ta C. Jlemyk [10]; nmuTaHHAM pO3pOOKH TpeHaXepiB Jyis
OMAaHYBaHHS CTYACHTaMU aHali3y aJropuTMiB mpucesueHo podotu 0. Onexciituyka [4]. Tlpu
[[bOMY aHajli3y aIrOpUTMIB Ta NpOrpaM s BHUKOHAHHS omepauiid 3 JOBMMMM YHCIaMHU
npucBsiueHa pobota A.JlaryH [6]; IOCHIKEHHIO Ta TOPIBHSHHIO aHaIi3y ajJrOpUTMIB
3HAaXO/DKEHHS onTUMaibHOro uwwsixy 3aiiManucs C. [lerpummn Ta  B. Pemetnux  [8];
JIOCJTIJDKEHHST OCOOJIMBOCTEN Ta METOJIB PO3B’SI3aHHS 3a7adi KOMIBOsDKEpa IS 3HAXOJDKEHHS
ONTUMAJILHOTO PIIIEHHs NMPH BUKOHAHHI €KOHOMIYHMX 3a/a4 po3kpura y po6oti H. Boiiko [1];
JTOCTIPKEHHIO METOJly BHOOpY HAMKOpPOTIIOTO MapIIpyTy MpU TNepeMilleHHI 00’e€KTa B
NpUMIIIEHH] pucBsiueHa podota HaykoBIiB T. JleBuipkoi Ta E. benan [7].

KpiM TOro icHye 4umano IrpyHTOBHHUX Ipallb 13 OCHOB aHAJI3y aJrOPUTMIB Ta CTPYKTYp
naHux Takux HaykoBliB sk I ®@emopin, H. Ctpatienko, M. l'oanescekuii, M. Yemninko,
JI. Ky6miii, O. Bopo6iioBa Ta in. [11; 9; 2; 3].

Pazom 13 TuM, JOCHIJKEHHSI METOIMYHOI, ICUXO0JIOTO-TI€AaroriuHoi JiTepaTypu Mokasaso,
10 MUTaHHIO OCOOJMBOCTEH HaBYaHHS CTYIEHTIB creuniaabHocTi «KOoMI'IoTepHl HayKu»
JUCLHUIUTIHI «AHaJ3 aJropuTMiB» HPUIUIEHO HEIOCTaTHHO YBaru, L0 M akTyali3ye Temy
HAIIOTO JOCIIKEHHS.
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Bce Bumie mnepepaxoBaHe BH3HAUMIO MeTy CTATTI — BHOKPEMIJIGHHS IICHXOJIOTO-
MeJaroriYyHuX yMOB BHKJIQJIaHHS JUCHMIUIIHA «AHAT3 aIroOpuTMiB» IS  CTYACHTIB
cneniagbHOCTI 122 «KoMIT 10TepH1 HAyKH».

Bukiaa ocHoBHOro Marepiany. 3BakKarouM Ha TPOBEICHHM aHAII3 ICHYIOUMX HAyKOBHX
npaip i3 HAIIOI TeMH, BiJIMOBIHUX CTaHAAPTIB BUIIOI OCBITH Ta OCBITHHO-TIPOQECIHOT mporpamu
MiAroTOBKU (paxiBIiiB crermianbHOCTI «KOMIT'IOTepHI HAyKW» CIIiJ] 3a3HAYUTH, IO OIaHyBaHHS
JTAHOIO JTUCLUILTIHO0, K Y)K€ 3a3HAYasiocsi HAaMU BUINE, HEMOXIIMBE O€3 MOEIHAHHS IPYHTOBHOL
TEOPETUYHOI IATOTOBKM Ta HAsBHOCTI BHCOKO PIBHA C(HOPMOBAHOCTI INPAKTMYHUX HABHUYOK
BUPIIICHHS MMOCTAaBIEHUX MpolieM. He MeHII BaXTMBUM, € PO3YMIHHS CTYAEHTaMH OCHOBHHX
MOHATHL Ta TEPMIHIB, IO TIOB'A3aHI 3 aHAII30M QJTOPUTMIB, TaKi SIK YacoBa, MPOCTOPOBA,
O0UMCITIOBaTbHA TA ACUMIITOTHYHA CKJIQJHICTh QJITOPUTMY, SKICTh AITOPUTMY, a TaKOX METOAU
aHal3y aIroOpuTMIB, Takl SK AaCHUMITOTUYHHUN aHaIi3 Ta OOYMCIIOBAIBHUN aHami3. Tomy,
HacamIiepesl HeoOX1THO CTBOPUTH CIPUSTIMBI YMOBH JJIsi ONAHYBAaHHS CTYJICHTaMH BiIIOBIJHUX
MaTeMaTU4YHUX anaparoM. IIpu 11boMy, He MEHII BaXKJIMBUM € 3aCTOCYBAaHHS MDKIUCLMILTIHAPHOTO
MiIXOAYy y KOHTEKCTI HAJaTH CTYJIEHTaM IUTICHOTO PO3YyMIHHS TeMH. AJDKE aHATI3 aJrOpUTMIB
0a3yeTbcsl HA BUKOPHCTaHHI MAaTeMaTWYHUX IMOHATH Ta METOJIB, TAKUX SIK, HAIIPUKIIAJ, 1HBApiaHT
MKy, aCHMIITOTUYHA OI[iHKA POCTY (YHKIIi, PEKYpEHTHI CITiBBIIHOIICHHS, ACHMITOTHYHUMA
aHaJi3, CKIAHICTh ATOPUTMY Ta YAMAJIO TIOHSTH BIAMOBIIHUX PO3/UIIB 1HIINX AWUCIMIUIIH, TAKHX
ak: «JluckperHa marematukay, «Teopis HMOBIpHOCTEH Ta MareMaTHYHa CTaTHCTHKay», «CydacHi
METO/IM ONTUMI3aLll Ta iX nporpamyBaHHs», «[HpopmaTukay», «[IporpamyBanHs», «bi3Hec aHami3 Ta
NPOSKTHUI MEHEKMEHT» Ta iH. ToMy HaBYaHHSA aHaJi3y aJirOpUTMIB BHMAara€ pO3YMiHHS
BIIMOBIIHUX MAaTEMaTUYHUX IIOHATh Ta MOB MpPOrpaMyBaHHs 1 BMIHHA 3acTOCOBYBaTH IX [0
ITOPUTMIYHHX 33/1a4.

VYpaxoBytouM BUILE BUKJIAJEHE MPOINOHYETHCS IPU MPOBEJEHI JISKIIH Ta NPaKTUYHHUX 13
0a30BUX MaTeMaTHYHUX Ta NPOodeCciiHO-OPIEHTOBAHMX JUCHUIUIIH pPO3B’SA3yBaTH NPHKIIAIHI
3aB/IaHHs, 1110 BUMAraroThCsl 3aCTOCYBaHHS 1H(QOpMaLiHO-aHATITUYHUX YMIHb Ta HPH3BUYAIOIOTH
CTYJICHTIB J0 MOUIYKY, aHali3y Ta BUINIYKaHHS ONTUMaJIbHUX LUIAXIB PO3B’sI3aHHS MOCTaBJICHUX
npobseM y pisHUX chepax AisuTbHOCTI O13HECY. AJKe pallioHaIbHO MiiopaHa cucteMa npodeciitHo-
OpIEHTOBAHMX MPOOIEM BUPOOIIS€ CTPATEriIO YIPABIIHCHKOTO MUCIIEHHS O3UTUBHO BILIMBAIOYM HA
epeKTUBHICTh (QopMyBaHHS 1H(OpPMALIHHO-AHANITUYHUX yMIHb MaHOyTHIX (QaxiBLiB 13
KOMIT'IOTEpHUX HayK. HaBememMo npukiaz Takoro 3aBJaHHs, IO MoOke OyTu po3B’sizaHe 13
3aCTOCYBAaHHSM HE JIMIIE KOMIIFOTEPHOI MIATPUMKH (HAMIIPOCTIIMK BapiaHT — BHUKOPUCTAHHS
nporpaMHuX MpoAyKTiB Microsoft Office) a i BUKOpHCTaHHS MOB MPOTpaMyBaHHS, 110 JO3BOJIUTH
CTYy/IEHTaM CTBOPUTH YHIBEpCajbHYy Iporpamy JUis OTPUMaHHsS ONTHMAJIBLHOTO PO3B’s3KYy Oi3HEC
npobseMu (pparMeHT JeKLil 3 AucuuIUIiHN «bi3Hec aHaii3 Ta MPOEKTHUM MeHEeDKMEHT B IT»):

['pommioBi komTu ¢GipMU MOXYTh BHUKOPUCTOBYBAaTHCS IJs1 (DIHAHCYBaHHS JBOX IPOEKTIB.
[TpoekT A rapaHTye OTpUMaHHs 4epe3 pik MPUOYTKY B po3mipi 60 KOII. 32 KOKHY BKJIaJIeHY TPUBHIO.
[Ipoext B rapantye oTpumanHs npuOyTKy B po3Mmipi 2 IpH. Ha KOKHY 1HBECTOBaHY I'PHBHIO, aje
yepe3 2 poku. [Ipu iHBecTyBaHHI npoekTy B mepion iHBecTuiliii Mae OyTH KpaTHUM JJBOM POKaM.
BusnaunTu six notpiOHO po3nopsautucs kamitanoMm y cymi 100 000 rpuBeHs, 11100 MakCHUMi3yBaTu
3aralbHUN PUOYTOK, IKMI MO’KHA OTPUMATH Yepe3 TPU POKH ITiCIIs OYATKY 1HBECTHIIIH.

[To-mepiie, CTyIEHTH aHaNi3ylOTh YMOBY 3a/ayl, BUSBISAIOTH KEPOBaHI Ta HEKEpPOBaHI
YUHHUKYU Ta OYAYIOTh MaTeMaTUYHY MOJEh €eKOHOMIYHOI CUTYaIlii.

BBiBIIM MO3HAYEHHS, 1€ X;; — PO3MIp BKJIaJEHHX KOIUTiB y i — TOMY POIi B HPOEKT J,
OJIEPXKYIOTh MaTeMaTHYHY MOJIeINb 3a1a4i:
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Z =3X, +16X,
<100000

X, X, s

» <0
—3X, —16X,, + X, <0
\XijZO! IZ]'I_3! j:ly_z

Po3B’s13aBmK 1aHy 3ajady CUMILIEKC-METOJOM, CTYIEHTH OTPUMYIOTh JIBa ONTHMAalbHI
PO3B’SI3KH:

-16X, +X,, +X

X *om. = (X, =100 000; X,, =160000) Z'nx =480 000 .
X %o, = (X,, =100 000; X,, =300000) Z*n: =480000

ITpy 11bOMY CTBOPIOETHCS MPOOJIEMHA CUTYaLlisl: OCTATOYHUIN pe3ysbTaT OJHAKOBHM, Xoua
HOUIIXA HOro JOocsATHEeHHS pi3Hi. [IpoBiBImIM aHami3, OTPUMAaHUX pe3yJbTaTiB, CTYACHTH
HOPUXOATH O BUCHOBKY, L0 MEPLIMH ONTUMAaNbHUMN IUIaH 1HBECTHULIHM nependayae Ha mepiuui
pik yci komrtu B po3mipi 100 000 rpH. BKIacTH B IPOEKT A, IO IPUHECE B KiHII POKY JAOXOX
160 000 rpu. Ha npyrwuii pik Bci kormtu B po3mipi 160 000 rpH. mepenbadaeTbcs BUTPATUTH Ha
¢inancyBanHsa npoekty B. BaxnuBum y mporieci aHaizy € yCBiIOMIICHHS TOTO, IO HAIPUKIHIT
apyroro poky ¢ipma goxony He oTpumae. Ha Ttperiit pik (iHaHCYyBaHHS TPOEKTIB HeE
nependavaeTbes, aje B KiHII POKY A0XOA (ipMH BiJl MUHYJIOPIYHHX IHBECTHIH NMpoekTy B
cranoputume 480 000 rpH.

3riAHO 3 IPYTMM ONTUMAIILHUM IIAHOM Ha NEPHINiA piK ¢ipMa crpsMOBYE BeCh KamiTal Ha
dinancyBanns npoekty B. Lle npunece dipmi 1oxoa nuie HAIPUKIHIN JPYTOro poKy B po3Mipi
360 000 rpH., siKi Ha TPETii piKk B TOBHOMY 00Cs31 iIHBECTYIOThCS B IpoeKT A. Jloxox ¢ipmu 3a
Tpu poku cranoBuTh 480 000 rpH.

[Tomryk HaWKpaimoro BapiaHTy BHUPIMIEHHS II€l MPOOJIEMH € OJHUM 13 peaJbHUX MIIAXIB
JUIS BIANpAIfOBaHHS aHATITUYHUX cTpaTerii mucinenHs maiOytHix IT ¢axisuiB. Kpim toro
CTYJEHTH MaricTepchbKOro piBHS MiArOTOBKU 3 «KOMII'IOTEpHUX HAyK» JIETKO MOXYTbh CTBOPUTH
OpOTrpaMHUN KOJ JJIsl pO3B’sI3aHHS MOCTaBJIEHOI MpoOiieMu, Hampukial Ha Mol C++. Ake,
nigdip 3aBJaHb, MOB’SI3aHUX 3 MallOyTHBOIO MPO(DECIHHOI MAISUIBHICTIO, K1 NependadaroThb
OPUNHATTS ~ YOPABIIHCBKOTO  DILIEHHS, HAAa€e CTYAEHTAaM MOXIIUBICTH HPUCKOPEHOTO
HAKOIWYCHHSI BMiHb Ta HaBUYOK 3aCTOCYBAaHHS MAaTEMaTHKO-CTATUCTHYHUX METOJIB aHANi3y U
NPU3BHYAIOE JI0 1X 3aCTOCYBAHHS, SIK HEOOXIJHOI KOMIIOHEHTH B MpOLeCi MPUUHATTS pIlICHHS,
o OyAe HEOOXITHUM 1 JUIsl ONAHYBAaHHS JUCLUILUIIHOIO «AHAJI3 alrOPUTMIBY» y TOMY YMCII.
JlocTaTHs KUIBKICTh TakMX 3aBAaHb B IPOLECI HaBYaHHS IOCTYNOBO aJanTye CTYJEHTIB 0
HEOOXITHOCTI BUKOPUCTAHHS MAaTEMAaTHYHHUX METOMIB aHali3y, 110 TEBHOI MIpOI0 CIpHUsIE
(OopMyBaHHIO IICUXOJIOTTYHOT TOTOBHOCTI O BUKOPHCTAaHHS MaTeMaTHKO-CTaTUCTUYHUX 3aC00iB
aHali3y B MaWOyTHIA IiSUIBHOCTI 1 IPHU BHUBYEHHI MpodeciiHO-OpIEHTOBAHUX AWCUUILTIH Ta
NPU3BHYAIOE 1X JIO0 L[BOTO IPOLECY, 3a0e3Meuyloul HeOOX1JHUN piBeHb aHAIITUYHOI CKJIaJ0BOT
npodeciitHOT MiATOTOBKH MaricTpa 3 KOMIT FOTEpHUX Hayk [5; 12].

HacrynHoro npobiemMoto, sika BUMarae BUPIIIEHHS [IPY ONaHyBaHHI CTYAEHTAaMU JUCLUILTIHU
«AHami3 anropuTMiB» 1€ (OpPMYBaHHS HABHUOK BHUPIIICHHS ITOCTABICHUX 3aJa4 TaKWX K
MPOEKTYBAaHHS AITOPUTMIB, BUOIp BIAMOBITHUX CTPYKTYp AAHUX 1 METOAIB ONTHUMI3allii 100
aHaJi3y aJropuTMy Ta MOXIIMBUX METOJIB CTBOPEHHS HOBUX, OUIbII €()EKTHUBHUX AITOPUTMIB.
Amxe aHaii3 Ta po3poOKa aJrOpUTMIB BHMAarae€ XOpPOLIOrO PO3YMiHHS KOHCTPYKLII aJrOpUTMY.
Tomy, wmaitdytni IT (axiBUiB MOBHHHI HABUUTHUCS PO3POONATH €(EKTUBHI AITOPUTMH, SKI
BUPIIIYIOTH CKJIQHI ipobsiemu. [pu 11boMy, OUEBHIHUM € 1 T€, 10 BUBYEHHS aHAJII3y aJrOpUTMIB
HE MOXK€ OOME)KyBaTHCS JIMIIE TEOPETUYHMMH OCHOBAMH 1 3HAYHOIO MIPOIO BHUMAara€ HaBUYOK
peamizaiii iCHyIOUHX Ta pO3pOOJIEHHX AITOPUTMIB Ha PI3HUX MOBaX MPOrPaMyBaHHS Ta yMiHb
nepeBIpITH X e()EeKTUBHICTh Ha pealbHUX HAa0Opax JaHuX, 1 BEIUKUX y TOMY uucii. Bee Buie
3a3HayeHe BUMarae MOCTIHHOI PAaKTUKU PO3B’S3aHHS PI3HOMAHITHHX 3a/a4 1 aHaji3y e(peKTUBHOCTI
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PI3HUX AITOPUTMIB. Y LOMY KOHTEKCTI BOXIMBUM € (DOPMYBAaHHS y CTYIEHTIB CHELIaIbHOCTI
«KoMrT’roTepHi HayKu» yMiHb poOOTH 3 iH(OpMAIIiEIO YKe i3 MEepIIMX 3aHATh HaBYaHHS, IO, HA
Hally JOyMKy OyAe MOXJIMBUM IUIIXOM YIPOBAKCHHS B HABUAIBHUN TPOIEC pPO3pOOIEHOI
METOAMKH (GopMyBaHHS 1HPOpPMALIHHO-aHAITAYHUX YMiHb, SK HEBiJ €MHOI CKJIaJOBOI IXHBOI
npoeciiHOl KOMIIETEHTHOCTI Ta HEOOXiIHOI CKJIaJ0BOi YCHIIIHOTO OINAHYBAaHHS JUCLMILTIHH
«AHami3 anroputMiB». SIK JTOBEICHO aBTOPOM JOCTIKEHHS [S5] MOCATHEHHS BHCOKOTO PIiBHS
olaHyBaHHA 1H()OPMAIIITHO-aHATITUYHUX YMIHb JJOCSTA€ThCS MIUISIXOM:

— CTBOPEHHS CHPHATIIMBOTO TICHXOJIOTIYHOTO KJIiMaTy TpH BHBYEHHI mpodeciitHo-
OpIEHTOBAaHMX JUCIUILIIH, IIJIIXOM YpaxXyBaHHs I1HAMBIAyaizailii, audepeHIiamii Tta
IHTEerpanii AMCUUILIIH MPOQECiHHOTO ITUKITY MiATOTOBKHY;

— MIABUIICHHS PIBHS MOTHBAIll y CTYJAEHTIB OO0 yIOCKOHAJCHHS PiBHSA C(HOPMOBAHOCTI
iHpopMalifHO-aHATITHYHNX YMIHb B TIpoOIeci HaBYaHHA MPodeciiiHO-OpPIEHTOBAHUM
JTUCLHMIUTIHAM Ta BIIPOBA/DKEHHS B HABYAJIHHO-BUXOBHHUM MPOLIEC CUCTEMHU YIPABIAIOUUX
3aX0/IIB Ha OCHOBI MO3UTUBHOI'O CTUMYJIFOBAHHSI LIbOT'O MIPOLIECY;

— BIIPOB3/DKEHHSI B MPOIEC HABYAHHS AMCUMUIUTIH MPO(ECIHHOro UKy IHTEPAaKTUBHUX Ta
iH(QOPMAIITHO-KOMYHIKAIIIMHUX TEXHOJIOT1M HaBYAHHS, IHHOBAI[IWHUX METOMIIB HAaBYaAHHSI
(MeToa mpOeKTiB, KeWC-METO/] Ta 1H.), sIKI CTBOPIOIOTh CHPUATINBI YMOBH ISl aKTHBi3allii
Mi3HABAIBHOI [ISUTBHOCTI CTYACHTIB TpPHU BUBYECHHI YCIX IUCIMIUIH 1 «AHaT3Y
QITOPUTMIB» y TOMY YHCIIi, 1 CTBOPIOIOTH MIATPYHTS Uist dopMyBaHHS iH(opmaiiiftHO-
AQHATITUYHUX YMiHb MaiiOyTHIX (paxiBI[iB i3 KOMIT IOTEPHHUX HAYK.

— HaJaHHS MOJJIMBOCTI Ui KOXKHOTO CTYJIEHTa YMOB JUIi ONAaHyBaHHA AaHAIITUYHUM
IHCTpYMEHTapieM HEOOXIAHMM JJIsl BHKOHAHHA MaiOyTHIX (yHKIIOHAIBHUX OOOB’S3KIB,
HUIIXOM 3a0e3MeYeHHs] YMOBU CBiZIOMOTO IEPEXO/y BiJl aJITOPUTMIB JI0 3aCTOCYBAaHHS iX B
HECTaH/IapTHUX 3aBJAHHSIX, 1110 BUMArae Biji CTYAEHTIB c()OPMOBAHUX BMiHb y3arajibHIOBAaTH,
BHOKPEMITIOBAaTH Ta KOHIIGHTPYBATHUCh HA TOJIOBHOMY CTOCOBHO IOCTaBJIEHOI MHpoOJieMH,
mi0uparoun HeoOXIHUI aHAIITUYHUM 1HCTpYMEHTapid y KOHTEKCTI HOro BHKOpPHCTaHHS,
TOOTO BIMOBIAHOTO PiBHS c(hOPMOBAHOCTI 1HPOPMALIIITHO-aHATITUYHUX YMIHb.

Peanizarist Buiie 3a3Ha4eHUX OCOOJMBOCTEH HABUaHHS JUCLUIUIIHU «AHATI3 alTrOpPUTMIBY»
OOYMOBITIOETBCS: CYYaCHMMH BHMMOramMH 1H(GOPMALIITHOIO CYCIUIbCTBA, aHaji3l BHUMOT, IO
BUCYBAIOTbCA 10 MaiOyTHbOro (axiBis cremianibHocTi «KOMIT'IOTepHI Hayku»; BiIOOpOM
€JIEMEHTIB 3MICTY HaBYaHHS, 1110 HAWOLIBIII SIKICHO BIJMOBIAAIOTH 3a/1auaM PO3BUTKY 1H(POpMaIiifHO-
AQHANITUYHUX YMiHb; 3aCTOCYBaHHSIM BIANOBIAHUX MeTOAIB, (opMm 1 3aco0iB HaBYaHHS, IO
JIO3BOJISIIOTh  €(DEKTUBHO peastizyBaTu mpouec (opMyBaHHs 1H(GOPMALIITHO-AHAIITUYHUX YMIHb
MmaiOyTHIX IT ¢axiBuiB Ta BIPOBAIKEHH] €(PEKTUBHUX CIOCOOIB KOPEKIi 1 OLIHKH BiJIOBIJHOTO
piBHS iX c)OPMOBAHOCTI; BCTAHOBJICHHSM IHTErPAIliHUX 3B’SI3KIB MK AUCLUILIIHAMH 3arajibHOro
LIUKJTY Ta MpoQeciiiHo-Opi€HTOBAHUMH JUCLUILTIHAMU; BIIPOBA/PKCHHSAM IHTEPAaKTUBHUX TE€XHOJOTIH
HABUaHHS Ta JUCTAHIIIMHOI OCBITM y TOMY YHCJi; ONTUMAJIbHUM IOEAHAHHAM TPAJULIMHUX Ta
OCOOMCTICHO-OPIEHTOBAHMX TEXHOJIOTIH HAaBYaHHS, M0 JO3BOJUTH BpaxyBaTd ICHUXOJOTO-
MeIaroriyHl YMHHUKH Ta PO3BUHYTH TBOPYMM TOTEHINA CTYIEHTIB, (QopMmyroun moTtpedy B
MOJAIBIIOMY CAaMOB/IOCKOHAJIEHH] Y BIJIIOBITHOCTI 13 MPUHLIUIIOM «HABYaHHS MIPOTATOM KHUTTSD) Ta
BIPOBA/DKEHHI TNPHHLUIMIB 1HAMBIAYyamizamii 1 AudepeHuiamii HaBYaHHS; Y3TOJDKEHHSIM 3MICTY
HAaBYaHHs 13 BUMOramMu NpoQeciiiHO-OpIEHTOBAHMX IUCLUILTIH Ta BHUMOTaMU CTaHJAPTy BHUILOi
OCBITH Ta OCBITHBO-IPOQECIHOT MporpamMy MIATOTOBKH, ILUIAXOM IHTErpamii TEOPEeTUYHOI 1
NPaKTUYHOI MiJITOTOBKH; PO3POOKOIO Ta BIPOBA/HKEHHAM BiJIIOBITHOIO METOJMYHOTO 3a0€3MeYeHHS
Ta 3aco0iB MyJIbTHMEZia B HaBYAJBHUN Mpolec MpoQeciiiHO-OpIEHTOBAHUX AUCUUILIIH, 3 METOIO
MiIBUIIEHHS e()EeKTUBHOCTI CaMOCTIiHOI poOOTH CTYJEHTIB TOmIO [5].

[Tpu oMy HEoOXiTHO 30cepeanTHCs Ha (POpPMYyBaHHI Y CTYJEHTIB HACTYITHUX YMiHb, CEpell
SAKUX: yMiHHSA (opMmyBaTH 1 00poOusaTH iH(poOpMamliiiHy Oa3y s aHali3y MEBHOrO SBHIA UM
MPOIIeCy; YMIHHS 3aCTOCOBYBATM MaTeMaTH4HI MOZENI Ta METOAW IS aHali3y THIIOBUX 3ajad
TISTBHOCTI; YMIHHSL OOIPYHTOBYBATH NMPUMHATTS YIPABIIHCHKOTO PIIIEHHS, IIISIXOM 3aCTOCYBAHHS
AQHAITAYHUX TIPOIIEAYpP; YMIHHA BIiIOMpaTH BiANOBITHUM aHATITHYHUNA IHCTPYMEHTapid 3
ypaxyBaHHSM BJIACHOTO JIOCBiTy IIO/I0 TX BUKOPUCTAHHS;, YMIHHS 11€HTH(]IKYBaTH CUTYAIIO 3T1IHO
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3 PO3B’SA3aHUMH paHillle; yMiHHS BHKOPHCTOBYBAaTH CTAHJApPTHI MAaKeTH CTATUCTUYHOI OOpPOOKHM 1
IKT B TOMy 4mci; yMiHHS ONaHYBaHHS aHAJITHYHUM 1HCTPYMEHTApPIEM, SIK CUCTEMH MaTeMaTHYHUX
Mozeneil 1 MeTO/iB; 3HAHHS 3aKOHOMIPHOCTEH, MPUHIIMITIB, METOIIB, GOpM, 3aC00IB 3aCTOCYBaHHS
PI3HOMAHITHUX AHAJIITUYHUX METOAMK; HAasBHICTh OAa30BUX HAYKOBUX 3HaHb 3 HaBUAJIbHUX
JMCIMIUTIH, IO CIPUSIOTh ONAHYBAHHIO METOAWYHUM IHCTPYMEHTApieM IIOAO TNPHHAHSITTS
BUBXCHUX MPO(ECIHMX PIIeHb [5].

He MeHm BaxmuBUM I1iJ] yac poOOTH 3 OMAHYBAaHHS aHAJI3y AITOPUTMIB € BUKOPHCTAHHS
PI3HOMAHITHMX Bi3yalli3allii 3a JOIMOMOIOI JiarpaM, aHiMmalliid, NPUKIAJHUX HaBYAIbHUX
3aCTOCYHKIB Ta BiIe0 AEMOHCTpalid ocoOnMBocTeld poOOTH COPTYBaHHS PI3HOMAaHITHUX
anroput™MiB. Came TOMY ONaHYBaHHS JAUCUUIUIIHOIO ITOBHMHHO OOOB’SI3KOBO BKJIIOYATU B cebe
IHCTpYMEHTH Ta METOJIMKHU Bizyalli3allii alrOpUTMiB.

OueBugHO, 110 OyIb-AKUI MpOLEC HABYAHHS € MOCTYMOBMM Ta Oe3nepepBHuM. Ilpu npomy
aHaJI3 aJITOPUTMIB, Ta KOMIT FOT€PHI HAyKH B3araii, — L€ Tajly3i, 10 € Ty)Ke TUHAMIYHUMH 1 IIBUIKO
PO3BHUBAIOTHCS, Y KU MOCTIHHO pO3POOIISIIOTECS HOBI ITOPUTMHU Ta METOAW ontumizawii. Takum
YUHOM, HABYaHHS aHai3y AJTOPUTMIB Ma€ IMiJKPECIoBaTH BaXIMBICTh KoHiermii «Lifelong
learning» Ta MOCTIHHO CITiAKYBaTH 32 OCTAHHIMU JIOCITI/PKEHHSIMU Y LIl ramysi.

He mMeHIm BaXIMBHM € 3alydeHHS CTYIEHTIB JI0 TOCTIHHOT caMOCTiHHOI pOOOTH IIISIXOM
YIPOBA/DKEHHS, HAPUKIa] METOJY NMPOEKTIB Ta 1HTEPAKTUBHOI'O HAaBYaHHS, TOOTO CTBOPEHHS
CHPUSATIMBOTO CEPENOBHINA JUII OOMIHY 3HAHHSMH MDK CTYAEHTaMH, IUISAXOM MiITPUMKH
JMCKYCIli Ta BUKOPUCTAHHS 1HTEPAKTHBHUX 3aBJlaHb. AJDKE 1€ JOINOMOXKE 3aKpIMUTU 3700yTi
HaBUYKH Ta HAOJIU3UTH CTYJCHTIB IO peaniil MaitlOyTHbOT mpodeciiHOl qisTbHOCTI.

[Ipy 1pOMY OYEBHMIHO, IO JOCATHEHHS BUCOKOIO PIBHS OINAHYBAaHHS BIANOBIIHUMHU
IPOTPAMHUMU pe3yIbTaTaMH i 4ac BUBUEHHS JUCHUIUTIHUA «AHAJI3 aTOPUTMIB» HEMOKIIUBE
0e3 HasgBHOCTI SKICHMX HaBYaJbHUX MaTepiajiB: MiAPYYHHUKIB, MOCIOHMKIB, BiJI€O YpPOKIB Ta
IHIIUX pecypciB, SKi JONOMOXYTh CTyIEHTaM 3pO3YMITH OCHOBHI TPUHIMIIKA aHANI3Y
QITOPUTMIB Ta X cKiaagHocTi. OCTaHHIM eTanoM € O0’€KTMBHE Ta MpPO30pe OLIHIOBAHHS
HaBYAJIbHUX JIOCSATHEHb CTyJeHTiB. lLle MOXJIMBO NIIAXOM YHOPOBAKEHHS Cy4YacCHHMX
JUCTAHIIMHUX TEXHOJIOTIM HaBUaHHS 13 (IKCAIIEI0 BCIX TUMIB JISUIBHOCTI K CTYIEHTa TakK 1
BUKJIa/laya, 110 BUMAarae po3poOKH Ta BIPOBAKEHHS B HABUAIBHUN MpOIEC BIAMOBIIHUX
JTUCTaHIIMHUX KYPCIB 13 SIKICHUM 3MICTOBHM HamoOBHEHHsIM. He MeHIIl Ba)XJIMBUM € 1 Te, 110 11l
KypCH JOCTYIHI JUIsl CTY/AEHTIB 13 OyJb-sIKOi TOYKH CBITY Ta y Oynb-sSKui yac. 3BaXkarouu Ha
OaraTopl4HMIl AOCBIJl HaBYaHHS CTYyJeHTIB y [lonTaBcbKkOMY YHIBEPCUTETI €KOHOMIKH 1 TOPTIiBI1
caMe 3a TaKUMHU TEXHOJOTISIMH, MM MOXKEMO CTBEpJKYBaTH, L0 peaji3allisi caMme BCIX BHILE
nepepaxoBaHUX  METOAUK  Oyzne  CHpusTH  SKICHOMY  ONAHYBAaHHIO  BIATNOBIIHUMU
KOMITIETEHTHOCTSIMU CTY/IEHTIB crienianbHocTi 122 «KoMm’ roTepHi HayKu».

BuCHOBKH Ta nepcrneKTHBH MOAAJBLIINX HAYKOBUX Po3Binok. Opranizailis 1 IpoBEIEHHS
3aHATH 13 JUCLMIUTIHA «AHaJII3 aITOPUTMIBY — OaraTorpaHHuil porec, sIKKMi CKIaAaeThCs 3 1100
Py B3a€EMOIOB’SI3aHUX EJIEMEHTIB 1 BHMAara€ BIIPOBA/DKEHHS CTPYKTYPOBAHOTO TiJIXOMY, IO
HIO€THY€E TPYHTOBHY TEOPETUUHY MIATOTOBKY (1 MATEMAaTU4HY y TOMY YHCII), IPAKTUYHY MiATOTOBKY
Ta ypaxyBaHHsI 1HTETpaIliiHUX 3B’S3KIB MPO(eciiiHO OPIEHTOBAHMX Ta MAaTEMAaTHYHUX JWCITUTLIIH.
[Ipu oMy BiH Mae OyTH HampaBlI€HMM He TUIBKM Ha ONAHYBaHHS CTYAEHTaMH IMPOTrPaMHUMH
pe3yibTaTaMd HaBYaHHS, a 1 HA PO3KPUTTA €IHOCTI Ta B3a€MO3B’S3KYy TeOpii 1 MpPaKTUKH,
npodeciiiHol CIPSIMOBAHOCTI aHaMi3y anropuTMiB. ToMy TOAanbIIi JOCTIKEHHS 3 JJaHOi
npoOieMaTiki MOXKYTh OyTH TOB’Si3aHI 3 pO3pOOKOIO 1 BIPOBA/KEHHSM B HaBUAIBHHI IpOIEC
€JIEMEHTIB MaTeMaTUYHOTO MOJIETIOBAHHS EKOHOMIUHMX, TEXHOJOTIYHMX, COLIAIBHUX IPOIIECIB
IUSIXOM 3aCTOCYBaHHS YyXe€ ICHYIOUMX aJrOpUTMiB a00 pO3pOOKH Ta aHalizy HOBHX, OUIBII
e(eKTUBHUX, 13 BIIMOBIIHOIO peaizalli€lo Ha MOBaX MPOrpaMyBaHHSI.
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Koshova O., Olkhovska O., Olkhovsky D., Oleksiichuk Yu. Pedagogical conditions of
teaching the discipline Analysis of Algorithms for the students majoring in Computer Sciences.

Pedagogical conditions of teaching of the discipline Analysis of Algorithm for students
majoring in Computer Science were analyzed in this article. It has been proved that the creation
and implementation of algorithms and data structures is an integral part of the work of a future
IT specialist, because knowledge of existing algorithms allows you to faster solution of typical
tasks of professional activity. The complexity of the tasks that arise during the development of
software for systems of various purposes requires not only deep knowledge of the theory of data
structures and algorithms by students, but also stable practical skills in their analysis, use and
creation of new, more effective ones.

Has been proved the need for implementation of specific pedagogical conditions for achieving
programmatic learning outcomes and relevant competencies specified in the educational and
professional computer science program. This could to be possible due to the formation of
informatical and analytical skills of students; creating favorable conditions for mastering a thorough
mathematical apparatus; taking into account the integration possibilities of general training and
professionally oriented disciplines; implementation of interactive, information and communication
technologies and teaching methods, in particular the project method; introduction of various means
of visualizing of algorithms work, such as computer programs, diagrams, graphics, applications;
creation of a favorable environment for independent work of students by developing high-quality
methodical support and distant courses; implementation of a transparent and objective evaluation of
the competencies obtained during the study of the discipline Analysis of Algorithm. Examples of tasks
for students majoring in Computer science from the discipline Business Analysis and Project
Management has been given, which will contribute to increasing the level of formation of
mathematical knowledge and informatical and analytical skills, as an integral component of
successful mastery of the discipline Analysis of Algorithms and professional competence students
majoring in computer science.

Has been considered methodological approaches regarding the choice of forms and
methods of organizing the educational process from professionally oriented disciplines to
provide students not only with mathematical knowledge, but also to reveal their creative and
professional potential through writing the code of the corresponding algorithm in various
programming languages.

This is possible under the condition of a rational combination, a reasonable and thought-
out choice of one or another form depending on the content of the material, individual
characteristics of the students.

Further research will be directed to the development and implementation of elements of
mathematical modeling of economic, technological, and social processes in the educational process
through the application and analysis of already existing algorithms or the development of new, more
effective ones with appropriate software implementation in various programming languages.

Key words: educational process, pedagogical technologies, analysis of algorithms, modern
methods of optimization, professional orientation, applied tasks, learning technologies,
programming, algorithms and data structures.
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MOJIEJIOBAHHA SIK E@EKTUBHUM 3ACIE KOMILIEKCHOI'O PO3BUTKY
MATEMATHYHOI TA HU®POBOI KOMIETEHTHOCTI Y MAMBYTHIX
YUUTEJIB B YMOBAX IHIAI'OTOBKHX 1O POBOTHU B HY1I

Y cmammi eucsimaeno npobnemy ghopmyeanns ma po3sumky Kio408Ux KOMnemeHmHocmell 8
MAUOYmMHIX yuumenie 3 Memoro ix niocomoeku 00 akmueHoi npoghecitinoi OisibHOCMI 8 KOHMEKCMi
ioeit Hosoli ykpaincwroi wikonu ma yughposizayii oceimu. Poszensnymo ocodrusocmi 3acmocyearist
MemOoQy MOOEN0BAHHSL SIK 0OOHO20 3 e(heKMUBHUX 3ac00i8 KOMNIIEKCHO20 PO3BUMK)Y MAMEeMamuiHol
ma yughposoi komnemenmHocmeu y MauOYmHuix yuumenie npupoOHUYO-MAmemMamuyHux OUCYUnIin
nio Yac 6uBYeHHs OUCYUNIIH (PYHOAMEeHMANbHOI niocomosku, came «Mamemamuunutl ananizy ma
«Komnnexcnuu ananizy. /{osedeno, wo 3 Memor KOMHIEKCHO20 DO3GUMK)Y MAmMeMamudHoi ma
yugposoi  Komnemenmuocmeu, MauOYMHIM yuumensam, OOYLIbHO NPONOHY8AMU BUKOHY8AmMU
3a80AHHS AHATIMUYHUM CHOCOOOM 3 BUKOPUCTIAHHAM YUDPOBUX MAMEMAMUYHUX CEPEOOBULY.
Buokpemneno wwisxu xomniekcnoeo nabymms mamemamuyHoi ma yughposoi komnemeHmHocmi, a
came: Oyoysamu i QOCIIOACYBAMU MAMEMAMUYHI MOOeNT pealbHUX 00'ekmis, npoyecie ma s8uuy 6
yugposux cepedoguwax, npogooumuU O0OUUCIEHHA 6 YUPposux cepedosuwax;, Oyodyeamu ma
yumamu 2pa@iku  QYHKYIOHATbHUX 3aNedHCHOCmel 6 YUDPosUxX cepedosuwax, npayosamu 3
Gopmynamu 6 yugposux cepedosuwax; Kiacugikyeamu i 0Oyoyeamu ceomempuuHi ¢hicypu;
cmeoprosamu yughposuii OUOAKMUYHULL MAMEPIATl 8 CYUACHUX THMEPAKMUBHUX CEPeO0BULYAX.

Haseoeno  npuxnaou  po3e’a3yeanns  mamemMamuuyHux  3a0a4  3a  OONOMO20I0
MaAmemMamuyHo20 ma KOMN I0MepHO20 MOoOento8ants. Bcmanoeneno, wo yinecnpamosane
BUKOPUCMAHHA MAMEMAMUYHO20 MOOENI08AHHSA Y NOEOHAHHI 3 KOMN'TOMEPHUM MOOeNo8aHHAM
cnpusimume KOMHIJIEKCHOMY PO3BUMKY MAmMeMamudHoi ma yugposoi komnemenmuocmeu, wo 8
CB8010 uepey 0onomodice chopmysamu He MINbKU YILICHY CUCMEMY MAmeMamuyHux 3HAHL Y
maubymuix yuumenie, a U 3abe3neuye ii npogeciuny cnpamosanicmov. Ilpu yvomy
@yHOamenmanvHicms i npoghecitina cnpAMo8aHicms BUCIYNAMUMYMb 8 EOHOCMI.

3pobreno 6ucHoBok, wo cucmemamuyre 3aCmocy8anHs MoOeN08aH S 8 NPOYeci HA8UaH s
mMamemamuxy — MauOYmuix — yuumenié — NPUPOOHUYO-MAMEMAMUYHUX — OUCYUNIIH,  CHPUSE
KOMNJIEKCHOMY NIOBUWEHHI DIBHS IX MameMamuyHoi ma yughpoeoi KomnemeHmHocmell.

Knwuosi cnoea: niocomoska euumens, MamemamuyHa KOMNEmMeHmHiCmb, yugposa
KOMNEemeHmHiCmMb, KOMHEeMeHMHICHUU NiOXI0, 0CBIMA, MOOENIOBAHHS, BI3Yanizayis, IHHO8ayi.

IMoctanoBka mnpodaemu. OAHUM 3 TEPCIEKTUBHUX HANpPSMKIB PO3BUTKY OCBITU €
BIPOBA/DKCHHSI 1 BUKOPUCTAHHSA KOMIIETEHTHICHOTO IMAXOAY B OCBITHbOMY mporeci. lle
MOYKJIMBO peali3yBaTH 3a paxXyHOK MOTHUBAIII] 10 HEMEPEPBHOI OCBITH, CIIPSIMOBAHOCTI HaBUYaHHS
Ha (OopMyBaHHS KIIIOUOBMX KomrereHTHocTed. Came, mojasiblle BOPOBAIKEHHS pedopMu
«HoBa ykpaincbka mkosna» (HVYII) y 6a3oBiii 3aranbHiii cepenHiil OCBITI mependayae 3MiHY
iJIel Ta OCHOBHUX 3aBJIaHb OCBITH, BIJIMOBIHO J0 CY4acHOi OCBITHBOI MapaJlrMH 1 CBITOBHUX
TEHJEHII PO3BUTKY OCBITHIX cucTeM. CydacHa OCBITa MOKJIMKAaHAa BHXOBATH TPAMOTHY,
KOMIIETEHTHY KOHKYPEHTHO3J]aTHY OCOOMCTICTb, sIKa 3/aTHa peai3yBaTH CBI MOTEHLIaNl y
BUPOOHMYIM Ta TBOPYIM IISUIBHOCTI BIPOAOBXK JKUTTSA 32 YMOB, IO IMOCTIHHO 3MiHIOIOTHCS.
Hocsraenns HoBux nuied HYI motpeOye monepHizaii 3micTy ocBith. Lle Bumarae peamizaiii
INPUHIUIIOBO HOBHUX MNENAroriyHuX, METOAMYHMX IHCTPYMEHTIB, LIO MalOTh IPYHTYBaTHCsS Ha
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OCOOWCTICHO OpPIEHTOBAHOMY Ta KOMIIETEHTHICHOMY Miaxojaax 1o HapuaHHs [4]. | 3BuuaiiHo, 111
3MIHU MalOTh BiJIOOpa3uUTHCA B OCBITHBO-TIPOQECIHHUX MporpaMax MiArOTOBKH YYHUTEIIB, Ta
OyTH CHpSAMOBAaHMMH Ha PO3BHTOK KIIOYOBHUX KommeTeHTHOCTeH. Cepeln  KIIIOYOBHX
KOMIIETEHTHOCTEH y Ieplly uyepry BUAUIAEMO MaTeMaTHYHy Ta Lu(poBy KomneTeHTHocTi. CaMme,
TOMY pO3BHUTOK MAaTEMaTH4HOI Ta IU(PPOBOi KOMIETEHTHOCTI Yy MaHOyTHIX y4YUTENiB
MPUPOTHUYO-MATEMATUYHUX JUCIUIUIIH ISl YCIIIIHOI MPOQeCiHHOI TISIBHOCTI € OJHHUM 13
KITFOYOBHM 3aBJAHHSIM, K€ CTAaBUTh NIEpe]] COOOI0 CHUCTEMU BUIIIO1 MIEIarOTiYHOI OCBITH.

AHaTi3 ocTaHHIX d0CJigKeHb. MaTreMaTHyHa KOMIIETEHTHICTh € OJHIEI0 3 IMPOBITHUX
CKJIaJIOBUX KUTTEBHX KOMIIETEHTHOCTEH, 110 BHM3Ha4yeHi JlepxaBHMM cTaHmapToM 0a3oBoi Ta
IIOBHOT 3arajibHOI CepeIHbOI OCBITU Ta HE MA€ BIKOBUX OOMEKEHb.

[Tpobnemy pO3BUTKY MaTeMaTHYHOI KOMIIETEHTHOCTI BHMCBITICHO B HAyKOBUX Ipallsix
B. Aukana, 1. Akynenko, B. ber3, M. I'omosans, JI. JloBromona, I. 3inenko, H. Koctrouenko,
B. Kipman, JI. KyapsBuea, O.Matsm, JI. Muxaitnenko, O. Oppanocbkoi, JI. Ocumooi,
C. Pakoga, C. CxkBopuoBoi, O. @ymreid, O. YaieyHuKOBOi TOILIO.

Cepen HAyKOBIIIB ICHYIOTh pi3HI TOIISIIM HAa BU3HAYCHHS TIOHATTS «MaTeMaTHYHA
KomnereHTHicTh». Ha aymky M. TonoBanp [2], MaTeMaTHuHa KOMIIETEHTHICTh — II€
IHTerpaTUBHE YTBOPEHHS OCOOMCTOCTI, IO TO€AHYE B COOI MaTeMaTH4HI 3HAHHS, YMiHHS,
HABUYKH, JOCB1Jl MATEMAaTUYHOI Iis7IbHOCTI, OCOOMCTICHI SIKOCTI, 5IKI OOYMOBIIIOIOTH NIParHeHHs,
TOTOBHICTh 1 3[aTHICTh PO3B’A3yBaTH MPOOJIEMH 1 3aBIaHHSA, [0 BUHHUKAIOTh B pPEAIbHUX
KHUTTEBUX CHUTYyalisX 1 NOTpeOylOTh BUKOPUCTAHHSA MAaTeMaTHUYHMX METOJIB PpO3B’sI3aHHS,
YCBIIOMITIOIOUH TIPH [[OMY 3HAYYIIICTh MPEAMETY 1 pe3yIbTaTy AisSUIbHOCTI.

Tak, I. 3iHeHKO pO3IJIsiIa€ MaTEMAaTUYHY KOMIIETEHTHICTh SIK SKICTh OCOOMCTOCTI, fKa
MOETHYE B COO1 MATEMaTHYHY TPAMOTHICTh Ta JIOCBII CAMOCTIHHOT MaTeMaTHYHOI AisuTbHOCTI [3].

HaykoBenp JI. KyznpsiBueB cTBep/pKye, M0 MaTeMaTHYHAa KOMIETEHTHICTb — L€
IHTerpaTuBHA OCOOMCTICHA SKICTh, 3aCHOBAaHA HA CYKYITHOCTI (hyHIaMEHTAIbHUX MaTEeMaTHIHUX
3HaHb, MPAKTUYHUX YMiHb 1 HAaBMYOK, IO CBil4aTh NP0 TOTOBHICTh 1 3IAaTHICTh Y4YHS
3MIHCHIOBATH MaTeMaTHYHY MisTbHICTH [5].

Hocnmigauk  C. PakoB, miJ NOHATTAM «MaTeéMaTUyHa KOMIIETEHTHICTb» PO3yMi€
CIPOMOXKHICTh OCOOMCTOCTI OauWTH Ta 3aCTOCOBYBATH MAaTEMAaTHKy B pEaJbHOMY JKUTTI,
PO3YyMITH 3MICT 1 METOAM MaTEeMaTHMYHOTO MOJENIOBaHHS, OyayBaTH MaTeMaTHUYHY MOJEIb,
JOCIIJKYBaTH 1i METOAaMM MaTeMaTUKH, IHTEpIpPeTyBaTH OTPUMaHI pe3yJbTaTH, OLIHIOBATH
noxubky obuuncnens [10, c. 15, c. 31].

[Tpobnema QopmyBaHHs 1M(POBOI KOMIETEHTHOCTI MalOyTHIX Y4MTENiB cTana
peIMETOM JIOCIIPKEHHs 0ararboX HayKOBHX mpallb. OKpeMi acleKTH CYTHOCTI Ta CTPYKTYpH
UQPpPOBOi KOMIETEHTHOCTI M 1UGpoBOi KyabTypH MaHOYyTHIX YUYUTENiB BHCBITICHO B
JNOCHIPKEHHSAX TakuxX HaykoBIiB, sk [.I'encepyk, P.I'ypesuu, A.T'ypxiii, M. XKannaxk,
H. Mopze, M. Herpe6a, O. Cmipin, O. CmoiBakoBchkuid, [. TumodeeBa, B. bpasaetikic,
B. Bemb6epa, O. Ky3smincekoi, H. Mopse, [Ix. Pasen, O. Cmipina Ta iH1Ii.

[Turannio popmyBaHHs HHU(POBOI KOMIETEHTHOCTI B yMoBax HoBO1 ykpaiHChKOI IIKOIM
IPUCBSIYEHO Mpalll TakuxX TochigHuKiB, sk O. OBuapyk, B. Cunopenko, C. Kacbsn, B. Kaninin,
JI. Kaminina, C. JInTBUHOBa Ta 1HIIII.

Hespakaroun Ha BENMKY KUIBKICTh HAYKOBUX DPOOIT, MPUCBAYEHUX MUTAHHIO LU(pPOBOL
KOMIIETEHTHOCTI €IMHOTO TEPMiHY JJIsi BA3HAUYEHHS 1IbOTO BUYy KOMIIETEHTHOCTI HEMAE.

Y Pammi mudpoBoi KOMITETEHTHOCTI JUIsi TPOMaIsH YKpaiHHW 3a3HA4acThes, Mo MudpoBa
KOMIIETEHIIIS € KJIFOYOBOIO KOMIIETEHTHICTIO B YMOBax YETBEPTOI MPOMHUCIOBOI PEBOIIOLII 1 mepet-
Oayae BIEBHEHE, KPUTHYHE Ta BIJMOBIAbHE BUKOPHCTAHHS Ta B3aEMOJIIO 13 IM(POBUMHU TeX-
HOJIOTISIMHU ISl HABYaHHS, TPALeBIAIITYBaHHS, pOOOTH, 103BULIS Ta y4acTi B CyCHUILHOMY XKHUTTI [6].

Tak, maykoBmi [7, c. 3], 3a3HauaioTh, MmO IKM(PpoBa KOMMIETEHTHICTh I€Iarora Mae
3a0e3medyBaTi PO3BUTOK LIMPOKOTO CHEKTpa BCiX i CKIAJOBUX — BiJ MeIiarpaMOTHOCTI 10
OTIPAIFOBAHHS Ta KPUTUYHOTO OLIHIOBaHHS 1H(GOpMaIIii, 0e31eku 1 criBmpalli B Mepexi [HrepHeT
70 3HaHb PO pi3HOMaHITHI HUGPOBI TEXHOJOTIi ¥ MPUCTPOI, BMIHHS IOCIYrOBYBaTHUCS
BIIKDUTHMH pPECypCcaMy Ta TEXHOJIOTISIMU I TpodeciitHoro po3BUTKY, (OpMYyBaHHS B y4HIB
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HaBUYOK €(EKTHBHOIO KOPHCTYBaHHS U(PPOBUMH TEXHOJIOTIIMU W cepBicaMi B HaBYAJIBHUX 1
JKUTTEBUX CUTYAIlISAX JUIsl PO3B’SI3aHHS PI3HHUX MPOoOJIeM Ta 3aBIaHb, 3aCTOCOBYBATH 1HHOBAIlIHHI
TEXHOJIOTI1 JJIi OLIHIOBAaHHS PEe3yNbTaTiB IXHHOI HABYAJIBHOI AiSUIBHOCTI, PO3YMIHHS ITOHSATTS
KOAYBaHHS, €JEMEHTIB IITY4YHOIO IHTEJEKTYy, BIpTyaJbHOI I JOMOBHEHOI pealbHOCTI Ta
MOI0JIaHHS TPO(eciHHUX MPOoOIeM 3a TOTIOMOTOI0 ITU(PPOBUX TEXHOJIOTIH.

Tepmin nudpoBoi kKommereHTHOCTI B. BHUKOBUM BH3HA4Ya€ThCs HACTYIIHUM YHUHOM:
«unppoBa KOMIETEHTHICTh IIe — 3HAHHS, BMIHHA Ta HAaBUYKWM B Taly3i iHQpOpMamidHUX
TEXHOJIOT1H Ta 3AaTHICTh 1X 3aCTOCYBaHHs B mpodeciitHiil aisutbHOCTI» [1].

Amnainiz po0iT 3apyODKHHX JOCTIIHUKIB TOKa3ye, IO 37€OLIBIIOT0 BUKOPUCTOBYIOTHCS
TepMin — 1mdpoBa kommeTeHTHICTh (digital competence) sika mepenbadae «BIIEBHEHE Ta
KPUTUYHE BHKOPHCTAHHS JIOCTYIIHUX TEXHOJNOTiIH iH(OpMAIiifHOrO CyCcHiibCcTBa  JJIs
MOBCSAKACHHOTO CITUIKYBaHHS, pOOOTH Ta BIAMOYMHKY» [11].

[TpoGnemi ¢GopmyBanHs 1MGPOBOI Ta MATEMAaTUYHOI KOMIETCHTHOCTEH MUIIXOM
BIIPOBA/DKCHHS KOMII'FOTEPHO-OPIEHTOBAHUX METOJUYHUX CHUCTEM, 30KpeMa JWHAMIYHHX
MaTEeMAaTHYHUX CEPENIOBUI B OCBITHIM mpouec mocmimkyBamu M. Bopuepac, FO. 'opomiko,
O.I'pu6’rok, A. €pmos, M. XKannak, P. 3iarainos, B. Kimouko, T. Kpamapenko, A. Jlinguep,
1O. Jlotiok, }O. Mam6unb, B. MonaxoB, H.Mop3e, B. IlikanoBa, B. Pakyra, C. Pakos,
10. Pamcrkuii, C. Cemepikos, 3. Cetimamerona, I'. Ctonc, M. XoxeHBapTep Ta iHIII.

3o0kpema, mpodIeMi PO3YMIHHS «MATEMaTHIHO-IIU(POBOI KOMIIETEHTHOCTI» SK €IUHOTO
i70T0 Ta ii PO3BUTKY HUIAXOM MAaT€MaTUYHOI'O MOJENIOBAHHS 3 BUKOPHCTAHHSM CEpEIOBHUINA
MathCad npucssaeno podory [12].

[Tpote anani3 npaip y4eHUX CBITYHUTD, IO 3A€OUIBIIONO MUTAHHS PO3BUTKY MAaTeMaTUYHOL
Ta TUPPOBOI KOMIIETEHTHOCTI, PO3MIIAJAIOTECSA OKPEMO. 3HAYHO MEHIIE POOIT MPUCBIYECHO
KOMIUIEKCHOMY PO3BUTKY MaT€MaTUYHOI Ta IHU(PPOBOI KOMIETEHTHOCTEHN y MaiflOyTHIX y4UTENiB
OPUPOJHUYO-MATEeMAaTHYHUX JucHHILIiH. CamMe TOMYy MHTaHHS KOMIUIEKCHOTO PpO3BHUTKY
MaTeMaTHyHOi Ta LU(POBOI KOMIETEHTHOCTeH MaiOyTHIX yduTeniB y Teopii W MeToauii
npodeciiHOT OCBITH 3aTHIIAETHCS HEIOCTATHHO BUPIIICHUM.

Merta craTTi PO3KpPUTH TEOPETHYHI 3acaju Ta MPaKTU4YHI MOXKIMBOCTI KOMIIJIEKCHOTO
PO3BUTKY MaTeMaTH4HOI Ta IM(POBOI KOMHETEHTHOCTI y MalOyTHIX YYHTEINIB MPUPOIHUYO-
MaTeMaTHYHUX JUCIUILTIH 32 JIOTIOMOTOI0 METOAY MOJETIOBAHHS.

Bukaa ocHOBHOro Matepianxy. MoJientoBaHHS 1ie MOTY)KHUH 3aci0 HAyKOBOT'O IMi3HAHHS.
CucremMaTu4yHe TOEIHAHHS MATEMaTHYHOTO 1 KOMI'TOTEPHOTO MOJIENIOBAHHS B CyYacCHHX
MaTeMaTeMaTUYHUX LU(PPOBUX CEpeAOBHUINAX IiJ] Yac OCBITHBOIO MpOLECY € 1HCTPYMEHTOM
3a0e3MeueHHsl yCHixXy 17eo0Jiorii HOBOi YKpaiHChKOI mIKoiM [4]. Amke nUQpoBlI IHCTPYMEHTHU
CYTTEBO PO3IIMPIOIOTh MOXKIIMBOCTI IeJarora Ta CHpUSIOTh (JOPMYBAaHHIO B 3/100yBaya OCBITH
B)XJIUBUX ISl HAIIIOTO ChOTOCHHS KOMIIETEHTHOCTEH.

JlilicHo, MaremMaTHMyHe MOJENIOBaHHA y TIO€AHAHHI 3 KOMIT'IOTEPHUM  JI03BOJISIE
dbopmaitizyBaTH Tporiec (SBHUIIA), MPOaHATI3yBaTH 3B’ I3KH MK MapaMeTpamH, 10 XapaKTePH3yIOTh
neit nporec (sBuie). [lepeBaskHa 4acTMHA MaTeMaTHYHUX MOJENEH 11 PiBHSIHHS (HEPIBHOCTI), iX
cucteMu abo * CIIBBIIHOIICHHS, SKI MICTATH MapaMEeTpH MpOIECY, 1[0 BUBYAETHCS (QHAJITUYHI
Mozeni), abo X reoMeTpryHi 300pa’KeHHs B YCbOMY iX pi3HOMAaHITTI.

Ha nymky mncuxonoriB JI. Benrepa, A. 3amopoxis, C.Jlanusipa, [l. Enpkonina,
JIOUITbHICTh BUKOPUCTAHHS METOAY MOJENIOBAaHHS CIPUSE TOMY, IO OCOOMCTICTH PaHO
OBOJIOZ[IBA€ TIPOIIECOM 3aMIIIeHHS 00’ €KTIB y PI3HUX BHAX AISIHHOCTI. [leski 00’ ekTu Ta sBUIA
HaBKOJIMIIHBOI AIMCHOCTI AITH MOXKYTh NPUHHATH JIMIIE Yepe3 MOAeb. Y npoueci (GopMyBaHHS
MaTeMaTUYHOT KOMIIETEHTHOCTI HEOOX1HICTh BUKOPUCTAHHS MOJIEII TMOJISITaE B TOMY, 1[0 BOHA
pOOMTH HAOYHUM TIPUXOBaHI BiJ O€3MOCEpeHbOr0 CIPUMMAHHSA BJIACTUBOCTI, 3B’S3KH,
BIJTHOILIEHHS 00’ €KTIB, SIK1 € CYTTEBUMH ISl pO3yMiHHS (aKTiB, SIBUILI.

Came TOMy MailOyTHI BUMTENl MPUPOJHUYO-MATEMAaTHUYHUX HAyK MaiOTh OyTH TOTOBI
BIIPOBAKYBATH TAaHUM METOJ Yy MaOyTHIHN nipodeciitHii TisTbHOCTI.
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Yepes iHTErpoBaHICTh HUGPPOBUX TEXHOJIOTIH y Cyd4acHy MaTeMaTHYHY OCBITY MU BCe
Oinpiie 0auMMO TMPUKIAIWA, KOJM 3700yBadi OCBITH OJHOYACHO BHUKOPHUCTOBYIOTH CBOI
MaTeMaTH4Hi Ta HU(PPOBI KOMIIETEHTHOCTI.

HasBHicth y 3100yBaya BHIIOI OCBITH MaTeMaTUYHOI KOMIETEHTHOCTI CIIPUSE aJICKBATHOMY
3aCTOCYBaHHIO MAaTEMAaTUKH JUIA BHUPIIIEHHS MPOOJIEM TMOBCAKACHHOTO JKHUTTS. KirouoBUM
3aBJJaHHSAM MaTEMAaTUYHOI OCBITH € HABYUTH OCOOHUCTICTh IHTEPHIPETYBAaTH OYy/b-SKY MO0 UM
CHTYaIII}0 MOBOIO CUMBOJIIB Ta PO3B’sI3aHHS 1l MaTeMaTHIHUMU 3aco0amu. HaBu4ku MareMaTuaHOro
MOJICTIIOBAaHHSI € CKJIaJOBOI0 MAaTeMaTH4YHOI KOMIIETEHTHOCTI. Y TIO€JHAHHI 13 HaBUYKaMU
KOMIT'FOTEPHOT0 MOZIEITIOBaHHS MU MOXKEMO CTBEP/KYBATH MPO LUPPOBY KOMIETECHTHICT.

[{udpoBa KOMIETEHTHICTh 3acIyroBye Ha OCOOJIMBY yBary, ajke came BOHa Jae
MOYJIUBICTE OCOOMCTOCTI OyTH Cy4acHOIO, aKTMBHO MiATH B iH(pOpMaliiHOMY CepelOBHILI,
BUKOPHUCTOBYBATH HOBITHI JIOCATHEHHS TEXHIKH y CBOiM MpodeciiHii AisUTbHOCTI.

Haiibinbie cnpusie po3BUTKY MaTeMaTH4YHO! Ta HU(POBOI KOMIIETEHTHOCTI CaMOCTiiHa
po0oTa CTYJEHTIB 3 BUKOPUCTAaHHSIM 3ac00iB HU(PPOBUX TEXHOJOTIN AJii BUKOHAHHS 3aB/aHb
HABYAIBHOTO Ta JOCHIAHHUIBKOTO Xapakrepy. Takok e(eKTHBHO KOMIUIEKCHUI PO3BHTOK
MaTeMaTuyHOi Ta HU(POBOI KOMIETEHTHOCTI peai3yeThCsl MiJ 4Yac MPOOJIEMHOTIO HaBUaHHS,
KOJIM METOJ] IPOEKTIB Tepedauae BUKOPUCTAHHS MaTeMaTHIHUX (P poBuxX cepenoBuil. OKpim
TOTO, I KOMIIETEHTHTHOCTI OJHOYAacHO (GOpPMYIOThCS MiAg Yac OOpOOKHM pe3ynbTaTiB 1
oopmieHHs 5abOpaTOPHUX pPOOIT, BHUKOHAHHS pPO3PaxyHKIB Ta O(OPMIICHHS KypCOBUX 1
po3paxyHKoBO-TpadiuHux pobit, ctBopeHHs 2D 1 3D mopmeneld maTremMaTuyHUX OO €KTIB B
U(PPOBUX CEpEeNOBHINAX. TaKUM YHHOM, SIKIIO 3700yBad BHUIIOi OCBITH IS BUKOHAHHS
MaTeMaTUYHUX HaBYAJIBHUX 3aBJaHb BUKOPHUCTOBYE LH(PPOBI I1HCTPYMEHTH, MH MOKEMO
CTBEpKYBATH PO OJHOYACHUN PO3BUTOK HOTO MATEMAaTUYHOI Ta I(PPOBOI KOMIIETEHTHOCTEH.

Cepen 1UIAXIB KOMIUIEKCHOTO HaOYTTs MaTeMaTH4yHOi Ta LHU(POBOI KOMIIETEHTHOCTI
BUJIUTSIEMO HACTYIIHI:

— OyayBaTH 1 JIOCHIKyBaTh MaTeMaTH4HI MOJIENI peabHUX 00'€KTIB, MPOLECIB Ta SIBUIL B

U(PPOBUX CepeIOBUINAX;

— TPOBOJUTH OOYUCIICHHS B IIU(POBUX CEPEIOBUIIAX;

— OynyBaTu Ta yuTatu rpadiki pyHKIIOHAIBHUX 3aJI€KHOCTEN B HU(POBUX CEpeOBUIIAX;
— mpaioBaty 3 popMysiaMu B IIUGPOBUX CEPEAOBUINAX;

— Kiacu(ikyBaty 1 OyayBaTu reoMeTpuyH1 QIirypu;

— CTBOpIOBaTH HU(GPOBUI TUIAKTUIHUN MaTepiall B CydaCHUX IHTEPAKTHBHUX CEPEOBHIIAX.

3 MeTOI KOMIUIEKCHOIO pO3BUTKY MaTeMaTH4HOI Ta IM(POBOi KOMIETEHTHOCTEH,
MaifOyTHIM Y4HUTENSM JOLIBHO MTPONOHYBATH BUKOHYBATH 3aBAAHHS aHATITUYHUM CIIOCOOOM 3
BUKOPUCTAHHSM IIH(PPOBUX MATEMATUYHHUX CEPEIOBHIIL.

Cepen BETMKOrO pPI3HOMAHITTS MaTeMaTHMYHUX MpOrpaM, sKi JO3BOJSIOTH €(EKTUBHO
MOEIHATH MaTeMaTUYHE Ta KOMITIOTEpHE MOJCIIOBAaHHS 13 SIKICHOIO  BI3yasi3alli€ro
JIOCIIJIKYBAaHUX TIPOLECIB 1 € JOIUIBHUMH y BHUKOPHCTAHHI B OCBITHBOMY IpOLIECI 3aKiajiB
OCBITH PI3HOTO PiBHSI, BUAUISIOTH IHTEpaKTUBHE cepenoBuiie Geogebra.

[Tin yac BUBYEHHA Kypcy «MaTeMaTUyHUUN aHami3», y XOJI BUKOHAHHS 1HIUBITyaTbHUX
JIOMAIITHIX 3aB/aHb, BAPTO 3aMPOIOHYBATH CTyJeHTaM MO0y TyBaTH MaTeMaTHYHy MOJIENb 3a/1a4i
Ta Bi3yali3yBaTH ii y HM(ppPOBOMY CEpelOBHINI Ha NMPHKIAAlI AuHamMiyHoro makery GeoGebra.
HeranpHime BUCBITIEHO Y poboTax [9; 13; 14].

VY po6ori [8], HaBeleHO MPUKIaIU PO3B'I3yBaHHA BIIpaB 3 Kypcy «KomrmiekcHuil anamiz» y
nakeTi JuHaMi4HOi MateMaTuku Geogebra, 1mo (akTHUHO CTBOPIOE YMOBH AJII KOMILIEKCHOTO
PO3BUTKY MaTeMaTHM4yHOi Ta HHU(POBOI KOMIIETEHTHOCTEH. 3 OJHi€i CTOPOHU, PO3B'SI3yBaHHS
BIIpaB nepedavae y 3100yBayiB OCBITH PO3YMIHHS IEBHUX MaT€MaTUYHHX MOHATH Ta HasIBHICTh
MaTeMaTHYHUX yMiHb. 3 iHIIOI, MOOYyJOBa IHTEPAKTHMBHHUX MOJENEH 3a/Jady Ta alIroOpUTMY ix
po3B'si3yBaHHS B MUGPOBOMY CEpPEOBHINI Tepeadadae y 3100yBavya OCBITH HAsIBHOCTI YMiHB
CTBOPIOBaTH IH(POBHIA NUIAKTHYHHMA Marepial B Cy4acCHHX IHTEPAaKTUBHHX CEpEIOBMIIAX,
MpaIoBaTd B TOTOBHX ITU(POBUX HABUATHLHO-METONWYHUX Martepianax. CywacHi 1udpoBi
MaTeMaTH4Hl cepeloBHILIA JUIs Habopy (GopMyn Ta TEKCTY BHKOPHCTOBYIOTH MAKpOIIAKET IS

180



AKmyasavHi numaHHsA npupooHuU4o-mamemamu4Hoi oceimu. 2023. Bunyck 1(21)

KOMIT IOTEpPHOI BEpPCTKM TeKcTy Latex, mo crpuse po3BUTKY B MalOyTHIX YYUTENiB yMiHHS
npaioBaty 3 GopMyiamMu B IU(PPOBUX CEPEIOBUIIAX B YMOBAX Ji/HKUTAITI3AIlT OCBITH.

BUCHOBKH Ta NepPCHeKTHBHM MOJAJbIIMX HAYKOBHX Ppo3Binok. CydyacHe HaByaHHS B
ymoBax HVYIII Bumarae nmepeocMuCIeHHs HOro KOHLETITYaIbHHUX 3acajl, OCY4aCHEHHS 3MICTy OCBITH
Ta OHOBJICHHS CHCTEMH BHMKOPHCTOBYBAaHOTO METOJMYHOIO I1HCTpyMeHTapito. Takum 4YHHOM,
IIJIECTIPIMOBAHE BUKOPHCTAHHS MaTEMAaTHYHOTO MOJETIOBAHHS Yy IOEIHAHHI 3 KOMITTOTEPHUM
MOJICTIOBAaHHSAM ~ CIIPUATHME  KOMIUIEKCHOMY  PO3BUTKY  MareMaTHYHOI Ta  LUQpPOBOi
KOMIIETEHTHOCTEH, 10 B CBOIO YEpry JAONOMOXe C(OpMyBaTH HE TUIBKH LUTICHY CHCTEMY
MaTeMaTUYHUX 3HaHb MalOyTHIX yuHTelniB, a i 3abe3mneuye ii mpodeciiiny crpsaMoBaHicTb. [Ipu
oMY (PyHIAMEHTAIBLHICTB 1 IpodeciiiHa CIPSIMOBAHICTh BUCTYITATUMYTh B €JTHOCTI.

OTxe, SKIIO B MpOIECci HAaBYaHHSA MaTeMaTHMKH MaHOYTHIX YYMTENiB NPHPOIHUYO-
MaTeMaTUYHUX JUCHUIUIIH CHUCTEMAaTHYHO 3aCTOCOBYBAaTH MOJENIOBAHHS, TO II€ J03BOJISE
KOMIIJIEKCHO MiIBUIIUTH PiBEHb iX MAaTEMaTHYHOI Ta IU(PPOBOi KOMIIETEHTHOCTEH.
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Polischcuk T., Voznosymenko D. The modeling as an effective means of
comprehensive development of mathematical and digital competence of future teachers in
the conditions of preparation for work in NUSH.

Summary. The article highlights the problem of formation and development of key
competencies in future teachers with the aim of preparing them for active professional activity in
the context of the ideas of the New Ukrainian School and digitalization of education. The
peculiarities of the application of the modeling method as one of the effective means of complex
development of mathematical and digital competences of future teachers of natural and
mathematical disciplines during the study of fundamental training disciplines, namely
«Mathematical analysis» and « Complex analysis» are considered.

It has been proven that in order to comprehensively develop mathematical and digital
competences, it is advisable to offer future teachers to perform tasks in an analytical form using
digital mathematical environments. Ways of complex acquisition of mathematical and digital
competence are singled out, namely: construction and research of mathematical models of real
objects, processes and phenomena in digital environments; perform calculations in digital
environments; build and read graphs of functional dependencies in digital environments; work
with formulas in digital environments; classify and build geometric shapes; create digital
didactic material of mathematical content in modern interactive environments.

Examples of solving mathematical problems by the method of mathematical and computer
modeling are given. It has been established that the purposeful use of mathematical modeling in
combination with computer modeling will contribute to the comprehensive development of
mathematical and digital competences, which, in turn, will contribute to the formation of not
only a complete system of mathematical knowledge in future teachers, but also ensure the
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formation of a complete system of mathematical knowledge. his professional orientation. At the
same time, fundamentality and professional orientation will emerge in unity.

It was concluded that the systematic application of modeling in the process of teaching
mathematics to future teachers of natural and mathematical disciplines contributes to a
comprehensive increase in the level of their mathematical and digital competences.

Key words: teacher training, mathematical competence, digital competence, mathematical
analysis, competence approach, education, modeling, visualization, innovation.
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BUKOPUCTAHHS BIPTYAJIbHUX JOIIOK IIJI YAC BUBYEHHS ®YHKIIN ¥V
HKIVIBHOMY KYPCI MATEMATHUKHU

Cb0200HI CYCHiIbCMBO AKMUBHO 3ACMOCOBYE CYUACHI MEXHONI02IUHI OOCACHEHHS. HAVKU 8
bazamvox cghepax OisnbHOCMI, 30Kpema 8 0cC8imi, npome He 6Ci IXHI MOMCIUBOCMI
NpOananizo8ano ma 3acmocosarno. Memorw cmammi € po3enad ocobausocmell BUKOPUCIAHHS
IKT na ypoxax mamemamuxu ¢ 33CO mna npuxiadi sipmyarvhux oowok CleverMaths,
Whiteboard.fi ma GeoGebra. V x00i docnioscenns suxopucmarno meopemuuni ma emnipuymi
Memoou: amaniz MemoouyHoi aimepamypu, nyOniKayiti 6IMYUHAHUX NEPIOOUYHUX BUOAHL I3
00Cni0ACY8anoi npobiemu, 8UBUeHHsI OCBIMHIX PecypcCi8, GUKOPUCMAHO NOPIBHANbHULL AHANI3 05
3’acysanns puc cxoxcocmi ma eiominnocmi CleverMaths, Whiteboard.fi ma GeoGebra,
cucmemamu3ayiro ma y3a2aibHents 0Jisi QOpMyII08aAHHS BUCHOBKIE.

Y cmammi  posensmymo cymmuicmv nouamms  8ipmyanvHoi  0OWKU, K CKIAO080I
IHGhOPMAYILIHO-KOMYHIKAYIUHUX MEXHON02IU, CnOcoOU iX 3aCMOCYBAHHA Y HABYATILHOMY NPOYECI.
Bioo6pasicerno ocobnusocmi npakmuunoco sacmocysarnns npocpamvu CleverMaths, onnaiin—cepsicie
Whiteboard.fi ma GeoGebra y wxineromy kypci mamemamuku nio yac Oucmanyitino2o HaAG4AHHSL.
Tlobyoosano epagixu @hynxyiti 3a 0onomoezoro piznux 3acobie ma 30iUCHEHO NOPIGHIbHUL AHANI3
XapaKmepuux puc OHIAUH-OOULOK, 5K NePCHEeKMUBHO20 HANPAMKY MOOepHi3ayii Ha8YalbHO-
suxosHo2o npoyecy. Pezynbmamu npogedenoco OocniodcenHs moxcyms Oymu  GUKOPUCAHI
neoazo2amu 0151 3aCMOCY8AHHS NPOSPAMHUX 3AC00I8 HA YPOKAX MAMEMAMUKU.

Bipmyaneni oowxu € o00num i3 3acobis eizyanizayii ma akmugizayii HA8YAIbHOI
oisinbHocmi 33CO. Bipmyanvhi 0owky 0OYitbHO BUKOPUCMOBY8AMU Y NPAKMUYHIN OiSlIbHOCMI
neoaeoea AK 051 OUCMAHYINHO20, MAK i 6e3nocepeonbo 0 04H020 HasuyanHs. OOHAK BUHUKAE
RUMAHHA, YU 20MOGI CYYaCHi guumeni 00 aKMUHO20 BNPOBAONCEHHS THMEPAKMUBHUX OHIAUH-
OOULOK HA BNACHUX YPOKAX MAMEMAMUKU, YU pO3YMilomb OOYINbHICMb BUKOPUCMAHHA OAHUX
pecypcie ma uu mMaroms 0adx3canHa ix 3acmocogysamu. B nooanbuiux 00C1ioHCeHHAX NIAHYEMbCS
nepegipumu 20MOBHICMb GUUMENIE 00 3ACMOCYBAHHS BIPMYAIbHUX OOULOK 8 iX NnedazoliuHiul
OisIbHOCMI HA YPOKAX MAMEMAMUKU.

Knrouoei cnoea: ingopmayitino-KoMyHiKayitini  mexHonoeii, eipmyaibHa  OOWKa,
npocpamue  3abe3nevenmus, HAGYaHHA ~mamemamuxu, @yukyis, epaghix, CleverMaths,
Whiteboard.fi, Geogebra.

ITocTanoBka npo6Jemu. [HdopmaliiiiHi TEXHOJIOTI] € HEBIJI'EMHOIO YaCTUHOIO Cy4acHOTO

CBITY, fIKI 3HAQYHOIO MIpOI0 BH3HAYAIOTh MOAANBIINN E€KOHOMIYHHMN Ta CYCHUIBHHUN PO3BHTOK
JIOJICTBA. Y IIMX YMOBAX IPYHTOBHUX 3MiH BUMarae i cucrema HaB4aHHA. ToMy BIIPOBaKEHHS
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iH(pOpMaliifHO-KOMYHIKALlIHHUX TEXHOJOTI € OJHMM 13 NPOBIAHUX HANPSMKIB OHOBJICHHS
Cy4YacHOi OCBITH.

3acTocyBaHHA Cy4yaCHHUX 1H(QOPMALIHHUX TEXHOJIOTIH, B TOMY YHUCII 1 BIPTYaJIbHUX JJOLIOK,
Jla€ 3MOTy IOKpAIIUTH HaBYAJIbHUM Ipolrec, poOuTh Horo Outbll eheKTUBHUM, IPOAYKTUBHHUM,
CYTTEBO MIiABHINYE IiHTEpEC Ta MOTHBALIIO Y4YHIB [0 BHMBUCHHS MAaTEMAaTHUKH, MiJABHILYE
Mi3HaBaJbHY aKTHUBHICTh Ta CAMOCTIMHICTh y4HIB. MaTeMaTH4HI 3HaHHS 3a TaKMX YMOB MalOTh
eMolliiiHe 3a0apBJICHHS 1, OTXKE, JIETIIE CHPUHMAIOTHCS Ta 3aCBOIOIOTHCSA. TOMY aKTyallbHUM €
3aCTOCYBaHHSA Cy4YacHUX iH(OpMAIIHHUX TEXHOJIOT1H, OCOOJIMBO B YMOBax JIUCTaHI[IHHOTO
HaBYaHHS, MpPU BUBYCHHI MAaTeMaTHKH 3 METOI0 DPO3KPUTTSA, PO3BUTKY Ta peajizamii
IHTEJIEKTYaIbHOTO TIOTEHINIaTy Y4HIB 0230BO{ IIKOJIH.

AHaN3 aKTyaJbHHUX 0CTKeHb. [IMTaHHS BaXKJIMBOCTI BI3yaIbHOI MIITPUMKH IIif 4ac
JMCTAHIIIMHOIO HABUaHHS Ha ypoOKax MaTeMaTUKU CTae Jefalll aKTyalbHIIIUM. Po3maitta dopm
3aco0iB Bi3yauti3allii CTBOPUJIO MEPEIYMOBU sl iXHBOTO PAIliOHATLHOTO BHKOPUCTAHHS B Taly3i
OCBITH 3 METOIO aKTHBIi3allli HABYAILHOI AiSJIbHOCTI y4HiB. [IuTaHHs, MOB’s3aH1 3 BUKOPUCTAHHAM
iH(pOpMaIIITHO-KOMYHIKAIIHHUX TEXHOJOTiH y 0a30Biii MIKOJI, pO3MIISAAIM Yy CBOIX HAYKOBHX
npaisix  C. O. AntunoBa, L b. bimanuk, P.C.T'ypeBuu, M. L. Kangak, M. M. Kossip,
T. I'. Kpamapenxko, A. A. IliBropak, H. M. Pynenko, H. f. Ckin, I'. T'. [IIBaund Ta iH.

Meta crarTi — po3risHyTH ocobnuBocTi BukopuctanHs IKT Ha ypokax maremMaTuku B
33CO na mpukiazi Bipryansaux gomok CleverMaths, Whiteboard.fi ta GeoGebra.

Buksiag ocHoBHoro wmarepiaiay. CydacHuil CTaH COLIAQJIbHO-EKOHOMIYHOTO PO3BUTKY
VYKpalHu XapakTepu3yeThbcsl 3MICTOBHHMH Ta OpraHi3allifHUMK 3MiHaMH, CIpPSIMOBAaHUMH Ha
pedopMyBaHHs HALIOHAILHOI CUCTEMH OCBITH, 30KpEMa Ha OHOBJICHHS 3MICTY OCBITH, PO30YyIOBY
HOBOI YKpaiHCBKOI HIKOJM, IO Hependadae AOCTaTHE 1H(POpMALiiHE Ta HAyKOBO-METOJMYHE
3a0€3MeUeHHs], IIMPOKE BUKOPHCTAHHS JOCATHEHb CYYacHOi HAayKH Ta KYJIbTYpH, HOBHX OCBITHIX
TEXHOJIOTIH, SIKi BpaXOBYIOTh OCOOMCTICHI IOTPEOU yUHIB Ta 3aIUTH CycIiibeTea [3, €. 105].

Amamizyroun  mpami  BHIATHUX  HAYKOBLIB, M  iHQOpMaIliiiHO-KOMYHIKallifHIMU
TEXHOJIOTIIMH CIIiJI PO3YMITH CYKYIHICTh METO/IIB, BUPOOHUYMX IPOLECIB 1 MPOrpaMHO-TEXHIYHUX
3ac001B, IHTETPOBAHUX 3 METOIO 30MpaHHs, 00pPOOKH, 30epiraHHs, PO3MOBCIOKEHHS, JEMOHCTpAIlii
Ta BUKOPUCTAHHS JITaHUX B 1HTepecax ix kopucTyBauiB [9, c. 7]. Inmumu cnoBamu, IKT — e nponecu
HIAFOTOBKY Ta mepenadl iHpopMalii yaHIo, 3ac000M 3/IIIICHEHHS SIKMX € TIEPEBaKHO KOMIT IOTep, 3a
JIOTIOMOT'O0  SIKOTO BUHUTENO0 HAJa€ThCsl MOMKIMBICTh BUKOPHCTOBYBAaTH TEXHIYHI Ta IPOrpaMHi
3ac00u, 10 COPHUSIOTH PO3BUTKY IMTI3HABATBHOTO IHTEPECY IO MATEMAaTHKH.

[Tpy BUKOpUCTAaHHI JUCTAHIIHMX Ta 3MiIaHUX (OPM HaBUaHHS €()EKTUBHUM TEXHIYHUM
3acoboM peamizauii MoxiuBocted IKT B akTuBizamii mi3HaBaJIbHOI MISUIBHOCTI Y4YHIB Ta
Bi3yaJlizallii HaBYaJIbHOIO MaTepialy € BIpTyaJlbHa JIOIIKA.

BipryanpHa pomika — 1€ couialbHUN pecypc, NMpU3HAUEHUM A OpraHizaiii CHUIbHOI
pOOOTH 31 CTBOPEHHS i penaryBaHHs 300pakeHb 1 JOKYMEHTIB, CIIKYBaHHS B peaJlbHOMY Yaci.
Bona 3a0e3nedye cKOpodeHHsI BUTPAT HABYAIBLHOTO Yacy, HEOOX1THOTO JIJIsi BAKOHAHHS POOOTH,
10 crpuse iHTeHCH]iKallii OCBITHROTO MPOIIECy, Bi3yalli3allilo Ta LIIOCTPALIIO J0CIIIKYBAHOTO
MaTeMaTUYHOTO 3MICTY, ONEPAaTUBHUNA 3BOPOTHUIN 3B’SI30K, KOHTPOJb, CaMOKOHTPOJb 1
KOPEKIi0, 3aJy4eHHs 70 aKTUBHOI POOOTH OIIBIIOCTI YYHIB, 30UIBLICHHS YaCTKU CaMOCTIHHOT
HaBYAJIBHOT AisTbHOCTI [1, . 69].

VY npodeciiiHiil TiIBHOCTI NeAarora OHJIANH-JOUIKH BUKOPHUCTOBYIOTHCS SIK:

— cepenoBuIIe 30epiraHas MaTepiais,;

— tratdopma IS TIaHyBaHHSI Ta 3BITHOCTI;

— BIpTyaJibHa €KCKYPCis;

— 3aci0 nmpe3eHTallii HarpaloBaHb;

— 1HCTPYMEHT JUIs IPOBEACHHS BipTYyaJbHOTO YPOKY;

— BipTyaibHa KJIaCHa KIMHaTa, y4uTelbChKa Tolo [8, C. 5].

PosrinsiHeMo 0COOIMBOCTI BUKOPUCTAHHS [SIKUX BIPTYQJIBHUX JIOIIOK JJIsl TMPOBEICHHS
JTUCTaHIliiiHOTO YpoKy, a came CleverMaths, Whiteboard.fi ta GeoGebra.
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CleverMaths — me mnporpamue 3a0e3medyeHHs, L0 HAJa€ KOPUCTYBauyy MOXKIIHMBICTh
e(EKTUBHOTO IMPOBEACHHS YpoKy. Haxkanb, mporpaMHuil MPOAYKT HE MIATPUMYE YKPATHCBKY
MoBYy. CyTHICTh JaHOTO 3aco0y HOJSTae B TOMY, IO BUMTENb Ma€ 3MOTY BHWTH Ha 3B’S30K 3
YUYHSIMH 13 3aCTOCYBaHHSIM BipTYaJIbHOI JIOIIKH JIJIsl POBEACHHS YPOKY B peasibHOMY 4aci. Jlist
3pYYHOCTI TaKOX AOCTYIHI (yHKIIT 3aIKCy €KpaHy Ta HOro 3HIMOK, II0 MOXKYTh OyTH nepeaaHi
yunsim. CleverMaths mae nqoctym mo rymanitapHoi, XiMidHOi, i3HYHOT Ta MATEMATHYHOI JTOIIIOK.

3a gonomororo CleverMaths kopucTyBau Mae MOMIJIMBICTH NMUCATH PYYKOK, BBOJIUTH
JIPYKOBaHUHN TEKCT, OyJayBaTH JIiHIi, BIIPI3KH, JamMaHi, J0JaBaTH Ha JOIIKY pi3HI reéOMETPHYHI
¢irypwu, sk 3 IIaHIMETpii, TaK 1 crepeoMeTpii.

Januii mporpaMHuid 3aci0 Hajgae JOCTYN 10 PI3HUX MAaTeMAaTHYHUX IHCTPYMEHTIB:
KOCHUHIIIB, JIIHINKH, TPAHCIOPTUPA, LUPKYJIS, CUCTEMH KOopAWHAT, rpadikiB GyHKIINH, Gopmynt
PO3IIi3HABAaHHS Ta KaJbKYJIATOPA.

Posrnsinemo modynoBy rpadika ¢ynkmii. {1 1poro HeoOXiaHO 3a TOMOMOTo (GopMyI

) 2x -1 )
po3Ii3HaBaHHs BBeCTH HacTymHy dopmymy: f(X) :2—4, y pe3yJbTaTi 4oro modyayeTbes
x —

byHK1is, 300pakeHa Ha pUCYHKY 1.

ofer sl 7det sdet sl g b 2 ade e G 9% e zie e e si0t el 70t ei0t 960

B 5 A4 B Az a1 0 8 —8 & 5 =+ 3 2 1 7 3 4 5§ & 7 & § ® @ 12 13 14 15 16

T —— k& AeD B X

Puc. 1. ®ynkuis va gomi CleverMaths

Whiteboard.fi — me onmaiiH-cepBic, skuii MOXXHAa BHKOPHCTOBYBATH JUIi MAJIFOBaHH,
HAITUCAaHHS TEKCTY, KOMEHTYBaHHS 300pakeHb, BHPINICHHS MAaTeMaTWYHUX 3aBlaHb. llicis
CTBOPEHHS HOBOT'O KJIaCy BUMTENIEM, CUCTEMa IeHepye KOJl Ta CTBOPIOE IMOCUIIAHHS, 3a JOIIOMOTI00
SIKOTO Y4HI MOXKYTB JI0 HBOTO TIpHeaHaTucs. KoskeH ydeHbp Ma€e JOCTYI JI0 iHAWBIIyaIbHOI JOIIKH,
Mae 3MOTy MpalfoBaTH Ha Hill, 6aunTH JAOLIKY BUUTENS Ta MAa€ MOXKJIMBICTh CKOIIIOBATH ii. YUuUTENb
OTPUMYE OTJISJ] YCIX YUHIB 1 MOKE CTE€KHTH 3a pOOOTOI0 KOXKHOTO 3 HUX Y PEXKHUMI PEATBHOTO Yacy.
Whiteboard.fi mae Ge3komToBHY Ta IIaTHY BEPCil0, IO TOAAE JOJATKOBI MOKIMBOCTI KOPHCTYBaUYy.
OHJIaiH-TIPOJYKT HE MIATPUMYE YKpaiHCbKYy MOBY, MpOTE, BHKOPHCTOBYrOuM Opaysep Google
Chrome, 31iliCHIOETBCSI aBTOMATUYHHI TIEPEKIIAJT TOIIKH.

MareMaTHYHUI pEeJaKkTop O3BOJSE BCTABISATH MAaTEeMAaTH4HI CHMBOJH, BHUpPa3d Ta
PIBHSHHS 32 JIOTIOMOTOI0 Bi3yaJIbHOTO iHTepdeiicy Ta MaTreMaTHyHOI KiaBiatypu. [lomka Hagae
JOCTYN J0 MaTeMaTUYHUX 1HCTPYMEHTIB: PiBHSAHB, I'padikiB, KyTiB, KPyroBOi Jiarpamu, JiHINKA
Ta TpaHcnoptupa. JliHiiHMIA Ta ¢GOpMyBalbHUN pEAAKTOPU JO3BOJSIOTH 300pasuTH pi3HI
reoMeTpuuHi ¢irypu. Jlanuit onnaiiH-pecypc Hajlae MOKIHUBICTh 30€perTH KOKHY CTOPIHKY Y4UHS
y ¢opmari PDF. V mnatHiif Bepcii BUMTENb MOXKE 3AiHCHIOBATH KOPEKTMBU Ha JIOUII YYHS,
MaJTIOBAaTH, POOUTH BUIIPABJICHHS Ta MMOMITKH, HAIIMCATH KOMEHTAP BIIACHHUKY JOIIKH.

2x -1 . . .
3o6pasumo rpadik pyukmii f(X) = f—4 na pomi Whiteboard.fi. s uporo neo6ximgno
X

3a JIONOMOTrOI0 MaTreMaTH4HOro iHcTpymeHta I['padika 3amucatu Qopmyny. B pesynbrari
oTpuUMyeMO (PYHKITII0, 300pakeHy Ha PUCYHKY 2.
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Puc. 2. ®ynkuis va mpomi Whiteboard.fi

GeoGebra — ne nuHamiyHe OE3KOLITOBHE MpPOrpaMHe 3a0e3MCUYCHHS MAaTeMaTHKHU, SKe
MOEAHYE TeOMETpito, anreOpy 1 MareMaTHYHHH aHami3. 3 iHmOro OOKy, NaHWH pecypc MoxKe
OyTHM XMapHUM CEpBICOM, OCKIJIbKM MOX€ BHMKOPHCTOBYBAaTHCS B OHJIAMH-PEXHMI, B SKOMY
nepeadavyaeTbCcs ONPAIIOBAHHS JAHUX OHJIANH, MEPErJis]] iHIIMMU KOPUCTYBA4aMU CTBOPEHOTO
HAaBYAJILHOI'O KOHTEHTY [6, C. 52].

Takum ynHoM, GeoGebra Mae OHJIaliH, JECKTOIHUIA Ta MOOUTFHHUI BapiaHTH, IO YPi3HOMAHIT-
HIOE POOOTY 3 UM IporpaMHUM 3abe3neueHHsM [ 5, C. 43]. GeoGebra nminTpumye yKpaiHCbKY MOBY.

3a nomomoroto GeoGebra MoxkHa OymayBaté pizHi Tpadiky (YHKIINA Ha IUIONMINHI, TUIOCKI i
00’eMHI TeoMeTpuuHi (GIrypH, 3HAXOAUTH TOYKH TEPETHHY, BHKOHYBAaTH BEJHKY KUIbKICTb
OOUYMCITIOBATBHUX [iid, 3HAXOAUTH TOXIJHI W IHTErpajad Bil eleMEeHTapHUX (YHKIIH 1 TOIIHOMIB
touo [4, €. 162]. Takoxx GeoGebra Hagae MOMIMBICTb CTBOPEHHS TUHAMIYHUX (OKUBHX))
KpecleHb JJIi BUKOPHCTaHHS Ha PI3HUX PIBHAX HaBuaHHs. [HTepdelic mporpamu mpocTii Ta
3pO3YMIIHH, 110 HAJa€e MOTYKHI MOXKIMBOCTI Ul 3filicHeHHs oOumcnens [7, C. 147]. GeoGebra
JIO3BOJISIE  BI3yali3yBaTh MAaTE€MaTHUKY, IPOBOJUTH EKCHEPUMEHTH 1 JOCIDKEHHS I dYac
PO3B’sA3yBaHHs MaTeMaTUYHKX 3aBJlaHb HE TUIBKU T'€OMETPUYHOTO XapakTepy [5, €. 43]. Kpim toro,
nporpama HaJia€ MIMPOKI MOXIIMBOCTI Ui poOoTH 3 QyHKIIsIMU (T0Oy10Ba rpadikiB, OOUUCICHHS
KOPEHIB, €KCTPEMYMIB, IHTErpaliB TOLIO) 32 PAXyHOK KOMaH]] BOY/1I0BaHOT MOBH, BUKOPHCTOBYIOUH
Ky MOXKHA KepyBaTH 1 reoMeTpu4yHuMH mnooOynoBamu [2, C. 25]. GeoGebra Hamae MOXIUBICTDH
36epertu poumky Ha [IK y pisHuX ¢opmarax, po3IpyKyBaTH, 30eperTu po3poOaeHui MaTepian Ha
GeoGebra akayHTi, ie HOro 3MOXKYTh NIEPETJISIHYTH 1HIII KOPUCTYBayl OHJIaiH-CEpBICY.

Komanaum B cucremi JuUHaMiyHOI MaTeMaTMKHM 3TpymnoBaHi 3a mpusHadeHHsAM. Cepaic
GeoGebra Hajmae nocTyn A0 TakMX NPOrpaMHUX HPOAYKTIB, sIKI O€3MOcepeHbO MOXKHA
BHUKOPUCTOBYBATH 1 sik Web-pecypc:

— «Kanpkynarop Croita» — 3arajibHa Bepcis MPOrpaMHOTO MPOAYKTY, sSKa HAJA€ JOCTYI 110
TaKUX PI3HOBUJIIB BIPTyaJdbHUX JOLIOK: TpadiuHuil Kanmpkynstop, 3D kaiabkynsarop,
I'eomerpis, CKA kanpkynaTop Ta MMoBipHicTS;

— «'padiuHuil KanbKyJasSTOp», L0 BUKOPUCTOBYETHCSA Uil MOOYNOBH TpadikiB (yHKIIH,
PIBHSIHB, TOOYIOBH NMPSIMUX, IPOMEHIB, BEKTOPIB, 300pakeHHs (QYyHKIIIN BiJ] pyKH Ta 1H;

— «3D kanpkynsaTop» — nodynosa 3D 06’exTiB: reomeTpuyHHX Giryp, rpadikis;

— «["eomerpisi» — M0Oy10Ba PI3HUX T€OMETPUYHHX T1JT 32 JIOTIOMOTOI0 HAasBHUX 1HCTPYMEHTIB;

— «GeoGebra Kmacuuna 6» — maker mporpam, IO HaJalOTh JOCTYI 10 BCiX HasBHHUX B
GeoGebra QyHKIIi# Ta IHCTPYMEHTIB;

— «GeoGebra Kmacuuna 5» - maker mporpamMHOro 3a0e3nedyeHHs, 10 HaAaloTh JOCTYI JI0
Bcix HasBHUX B GeoGebra ¢yHKIIi# Ta iHCTpyMEHTIB y pa3i 3aBaHTaxeHHs Ha 1K

— «CKA xanbKynaTtop» —po3B’s3yBaHHS PI3HOMAaHITHUX pIBHSHb, BHPA3iB, 3HAXJKEHHS
MOX1THUX Ta 1HTErpaiB.
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. : 2x -1 :
Jlst moOymoBu rpadika pynkiii f(X) = 5—4 BUKOPHCTAEMO TpadivHUil KaIbKyIsaTOop, B
x

pe3ysbTaTi OTPUMAEMO HACTYITHE 300paskeHHs AaHoi QyHKIIT (puc. 3).

Puc. 3. ®ynkuis Ha gomi GeoGebra

TakuMm 9YWHOM, BapTO 3a3HAYMTH CIIUIBHI PUCH JaHUX CEPBICIB: OE3KOIITOBHICTH; BUCOKA
AKICTh PO3pOOKH; BIACYTHICTh pEKJIaMH; aJaNTHBHUM AM3aiiH; OPOCTOTa Ta 3pPY4YHICTh
KOPUCTYBaHHS; BIICYTHICTh TOCTYITY IO JOIIKH BUUTEIIS.

BiAMiHHOCTI JaHWX BIpTyalbHUX JOMIOK JocuTh momitHi, CleverMaths namae Ginbiie
MOXJIUBOCTEH Ta IHCTPYMEHTIB, mpoTe ymine i Buutens. Whiteboard.fi no3Bosnsie nparroBatu
B KOJICKTHBI, Ha/Ia€ KO)KHOMY YYaCHUKY BJIACHY CTOPIHKY JUIsl pOOOTH, @ BUUTEIIIO - MOXKITUBICTD
CIIOCTEpIraTd Ta OIIHIOBAaTH Y4YHIB, yoro He no3Bossie gomka CleverMaths. GeoGebra, sk
CleverMaths, Takox Hagae IWIIEe MOMKIHBICTH CIIOCTEpPIraTd 3a pPOOOTOI BUMTENSA, HE
3a0e3Meuyroun yYHIB BIACHUMH CTOpiHKaMu. DyHKIIT Ta IHCTPYMEHTH JAaHOTO MPOTPaMHOTO
3aco0y mpHU3HAYeHi 11 BUKOHAHHS PI3HOTO POy MaTeMaTUYHUX 3aBllaHb. BapTo 3a3HauynTH, 1110
CleverMaths — nie memaroriune nporpamue 3adesnedenns, Whiteboard.fi — onmaiin cepsic, a
GeoGebra mae sk oOHIAWH-BapiaHT, TaK 1 JECKTONHUM Ta MoOinbHuN. Jlume naHwuit
JOCTIPKYBaHUM pecypc Ma€ MIATPUMKY YKpaiHCbKOi MOBH.

Jns mpukiamy 3acTOCYBaHHsS BIpTyalbHOI JOIIKH PO3B’SDKEMO TrpadiyHO piBHSIHHS:

b1 =+
3a pomomoroto npomku GeoGebra mobyayemo rpadik ¢yHKITT y=|x—ﬂ Ta Tpadik

byHKIIT y = |x+2ﬂ2 (Puc. 4).

f

1
9

Puc. 4. I'padiunnii po3B’s130K piBHAHHS

I'padiku neperunatotscs B Touti (0; 1), Ta (— 3; 4), Tomy po3B’si3koM piBHSIHHS € x = 0 Ta
x=-3.

BucHOBKH Ta mNepCcneKTHUBH MNOAAJBIIMX HAYKOBHX PO3BiIOK. TakuM YHHOM,
BUKOpHCcTaHHs1 BipryanbHux pomok CleverMaths, Whiteboard.fi tTa GeoGebra na ypokax
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MaTeMaTHKH — II€ JIMIIEe OJNH 13 3ac00iB, MO JA03BOJSE aKTUBI3yBaTH MMi3HABAIBHY MisIIBHICTS,
Bi3yalli3yBaTH HaBUYAJIBHUN MaTepiai, MiJABUIIUTH MOTHBAIIO YYHs JO HaBYaHHS, CTBOPUTH
YMOBHU [UIS TMiJBUIICHHS €()EKTUBHOCTI YPOKY, 3JIyYUTH Y4YHIB JO HaBYAJIBHOTO IPOILECY,
CTBOPUTH MOXKJIMBICTh JOCTYIy A0 HOBOi iH(popMmarlii mja 4Yac IUCTAHIIMHOTO HaBYaHHSI.
[HmMME coBamMu, B enoxy iH(GopMaIiifHOT peBooLii Bizyasi3alisi cTae MPOBiTHOIO CTPATETI€l0
y BUKOPHCTOBYBAaHHMX TEXHOJIOTISIX HABUAHHS.

BipTyanbHi JOMIKHN TOUIIFHO BUKOPUCTOBYBATH y MIPAKTUYHIN IISUTBHOCTI MeAarora sk Jist
JMCTaHIIHOTO, TaKk 1 Oe3mocepeHbO sl OYHOro HaB4aHHS. OJHAK BHHUKAE TMUTAHHS, YU
TOTOBI Cy4acHI BUMTENl [0 AaKTHBHOTO BIIPOBA/KEHHS IHTEPAKTUBHHUX OHJIAHH-IOMIOK Ha
BJIACHUX YPOKaxX MaTeMaTHKH, YA PO3YMIIOTh JOIIbHICTh BUKOPUCTAHHS TAHUX PECYpPCIB Ta YU
MaroTh OakKaHHS iX 3aCTOCOBYBATH. TOX MEPCHEKTHUBOIO MMOAATBIIOTO HAYKOBOTO JOCIIIKEHHS €
nepeBipka TOTOBHOCTI BUMUTEIIIB JI0 3aCTOCYBAHHS BIPTYaJbHUX JOIIOK.
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Shabanova L. M. Use of virtual boards during the study of functions in a school
mathematics course.

Summary. Today, society actively applies modern technological achievements of science
in many areas of activity, in particular in education, but not all their possibilities have been
analyzed and applied. The purpose of the article is to consider the features of the use of ICT in
mathematics lessons in institutions of general secondary education on the example of
CleverMaths, Whiteboard.fi and GeoGebra virtual boards. In the course of the research,
theoretical and empirical methods were used: analysis of methodical literature, publications of
domestic periodicals on the researched problem, study of educational resources, comparative
analysis was used to clarify the similarities and differences between CleverMaths, Whiteboard.fi
and GeoGebra, systematization and generalization to formulate conclusions.

The article notes the essence of the concept of virtual boards as a component of
information and communication technologies, ways of their application in the educational
process. Features of the practical application of the CleverMaths program, Whiteboard.fi and
GeoGebra online services in the school mathematics course during distance learning are shown.
Graphs of functions were constructed with the help of various tools and a comparative analysis
of the characteristic features of online whiteboards was carried out, as a promising direction for
the modernization of the educational process. The results of the research can be used by
teachers to use software tools in mathematics lessons.

Virtual whiteboards are one of the means of visualization and activation of the educational
activity of institutions of general secondary education. It is advisable to use virtual boards in the
practical activities of the teacher both for distance learning and directly for face-to-face learning.
However, the question arises whether modern teachers are ready to actively implement interactive
online boards in their own mathematics lessons, whether they understand the feasibility of using these
resources and whether they have the desire to use them. In further studies, it is planned to check the
readiness of teachers to use virtual boards in their pedagogical activities in mathematics lessons.

Key words: information and communication technologies, virtual whiteboard, software,
teaching mathematics, function, graph, CleverMaths, Whiteboard.fi, Geogebra.
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PO3JLT 5. HCUXOJOI O-TIEJATOI'TYHUI CYIIPOBIJI PO3BUTKY
TBOPYOI OCOBUCTOCTI B ITPOLHECI HABYAHHA JUCHUILJITH
MNPUPOJHUYO-MATEMATHYHOT' O HUKJTY

YK 373.2.015.32:304.35]:373.2,064.1
DOI 10.5281/zenodo.8032252
C. M. Kongpartok
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H. M. IIaBayumeHKo
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CyMchKuii 1ep)KaBHUH MeaaroriyHui
yHiBepcuteT iMeHi A.C. MakapeHka

JTOCJAIKEHHA 3I0POB’SI3BEPEXKYBAJIbHOTI'O BUXOBAHHSI JITEN
CTAPILIOI'O JOMKLJIBHOT'O BIKY Y CHIBIIPAIII 3AKJIAY JOMKLIbHOI
OCBITH I POJJUHH

Hezcamueni menoenyii wooo pieua 300pos’s dimeu 6 Ykpaini akxmusizyeanu 3HaA4eHHS
300p08’130epedcy8albHO20 BUXOBAHHA NIOPOCMAOY020 HNOKONIHHA. Y cmammi 6uceimieHo
00CNIOMNHCEHHSL 300P08 A30ePedCcyBalbHO20 BUXOBAHHA Oimell CMmapuio2o OOWKIIbHO2O 6IKY )
cnienpayi 3axnady OOWKibHOI oceimu i poounu. Hamu euxopucmosgyeanuce maki memoou
HAYK0B80-Nedaz02iuHo20  OOCNIONCEHHA: MeoOpemudti — aHali3 NCUX0J020-NedazociyHoi
Jaimepamypu, y3a2albHeHHs Nneped08o20 nedazo02iuHo20 00C8i0y;, eMNipuuHi — neodacociyHe
cnocmepedicentsi, 0eciou, aHKemy8aHHs, GUBYEHHsl Ul V3AedlbHeHHs 00CBI0Y CNilbHOI pobomu
suxogamenie i 6AMvKI8, CMAMUCMUYHI — MameMamuiua oopodoxka 3000ymux oanux. 3 memoro
BUSHAYEHHS CYYACHO20 CMAaHy 300p08 A30epediCy8anlbHo20 BUXOBAHHA Oimell Cmapuio2o
OOUIKIILHO20 B8IKY ) CRINbHIU OIIbHOCMI POOUH 3 3AKIA00OM OOWIKIILHOI 0ceimu nposedene
KOHCMAamy8anbHUll eman eKCnepUMEeHMANbHO20 OO0CNIONCEHHS, ) X00i AK020 3 'ACY8aNOCh, WO
suxogameni 3aKk1ady OOWIKIIbHOI oceimu Maroms O00CMAMHIN piGeHb 3HAHL 3 MemoOuK
300p08 ’sA30epedceH sl | BNeGHEHT 8 MOMY, WO 83AEMOOIA OOUWKIILHO20 3aKNA0Y | POOUHU Y YbOMY
npoyeci mae 6ymu 0008 ’a3k06010. Y mou yac Ak 6ameku He npuoiigioms 00CMAmMHbOI yeacu
OOMPUMAHHIO CKAAO0BUX 300P0OB020 CROCOOY dcumms oimell yepes 61ACHY HeNnio20moseieHiCMb
ma HepOo3YMIHHs YIHHOCMI 300P0B80i NOBEOTHKU.

V' x00i opmysanvroco excnepumenmy mu 8paxysaiu HeoOIZHaAHICMb OAMbKIE U000
npoyecy 300po8’a30epedcy8anvioco uxoeanus ixuix oimeu. Ocobauee 3HauenHs HAOABANOCA
OamvKi6CbKUM — KOHGDepeHYisAM,  2008HOKO  Memow  AKUX  O0y8  00MiH  00C8i0OM Y
300p08 ’130epedcy8aibHOMY 8UX0BAHHI dimeli cmapuio2o 0OuWKiIbHO20 6iKy. Taxodc po3pobiero
nepeniK CnilbHUX 3axo0ié w000 300P08 A30epedrCy8aIbH020 BUXOBAHHA Oimell V OOUKIIbHOMY
3axknadi ma 6 poouni. [llupoxo euxopucmosygascs memood 6i08i0Y8aHHs POOUHU OUMUHU.
Buxosamensamu npooounuce inousioyanvti i KoreKmusHi 6eciou 3 6amvKamu.

CmamucmuyHi 0aHi excnepumMeHmanbHoi pobomu 3aceiouunu, wo 3anponoHo8ati ¢popmu i
Memoou 83aeMOo0ii 3aKk1ady OOUIKIILHOI 0c8imu i poOUHU y npoyeci 300p08 s130epedtcy8aibHO20
BUX0BAHHA Oimell cmapuio2o OOWKIIbHO20 GIKY NIOGUWUTU DIGeHb 3HAHbL OAMBKIE | CMapuiux
OOWKIIbHUKIB OO0 POPMYBAHHSA 300P0B020 CNOCOOY Hcumms y poOUHi ma NOKpAWUIU Cmau
300pos’s dimetl. [lepcnekmusHum OOCNIONCEHHSI 80AUAEMO Y 83AEMOOII POOUHU | NOYAMKOBOL
WKONU Y BUKOPUCMAHHI 300P08 'A30epexCy8aibHUX MmexHo102il 015 30epedcenHi 300pos’s dimeli
MONIOOULO20 WIKITBHO20 BIK).

Knrouoei cnosa: oimu cmapuioco 0OUKINILHO20 BIKY, 300p08 A30epecysaibHe UX08AHHS,
POOuUHQ, 3aK1a0 OOWKIIbHOL 0C8imMU, CNIBNPaysi.

IMocTanoBka npo6Jiemu. CtaH 310pOB'st 3pOCTAOYO] TeHEpallli € IHTErPATEHAM MTOKA3HUKOM
CYCITUTBHOTO  PO3BHUTKY, BIJOOPKEHHSIM HOro  COIIAIbHO-€KOHOMIYHOTO, E€KOJIOTIYHOTO 1
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MOpAJILHOTO OJIaronoIyyysi, MOI'yTHIM ()aKTOpOM BIUIMBY Ha €KOHOMIYHHI, HAYKOBUH, KyJIbTYpPHUH,
000pOHO3/1aTHUI NOTeHLIaN KpaiHy. Lle muTaHHs 3aKnafeHo y TakuX JAepKaBHUX JIOKyMEHTaX, K
3akon «[Ipo ocity», JlepkaBHUX HamioHaIbHUX Tporpamax «Ocsitay (YipaiHa XXI cromitrs) Ta
«litn Ykpainm», 3akoHax «[Ipo nomkinibHy ocBiTy», «IIpo OXOpOHY IWUTHHCTBa», OCHOBHUM
3aBJaHHSAM SIKUX € CTBOPEHHS ONTHMAIBHUX YMOB Uil (DI3MYHOTO, TCHXIYHOTO, COLIAJIBHOTO i
JIyXOBHOTO PO3BUTKY JiTeH, (OpMyBaHHS TapMOHIHO PO3BHHEHOI OCOOMCTOCTI, BHUXOBaHHS
rpOMaJITHAHA 3/1aTHOTO JI0 TIOBHOLIHHOI KUTTEAISUIBHOCTI Y BCIX chepaX BHPOOHHIITBA, HAYKH i
KynbTypH (bazoBa nmporpama po3BUTKY AUTHHH JOMKLIHLHOTO BiKY «S y CBiTin, 2008).

CraTucTUKa CBITYMTH, IO YHIPOAOBXK OCTAaHHIX JIECATH POKIB jJeMorpadiuyHa cUTyalis B
VkpaiHi Tak 1 He IOKpaliuiacs, BOHa YCKIaaHIOeThecs. [lornmmOmoe Kpu3y HE310pOoBUi
IHAMBIAYaIBHUNA CTIOCIO KHUTTS SK JiTeH Tak iX OarbkiB. 3a JaHWUMH HAYKOBUX IOCIIIKEHB,
3pocia KUTbKICTh MOJIOAMX OaThKiB, IO MArOTh IIKIIJIWBI 3BUYKH, Y PE3yJbTaTi 4oro Oararo
JiTel HapOUKYIOThCS 3 TOCJIA0JCHUM 370pPOB'AM Ta BajamMH. | TMOMHHA Jerpajaiis MoxKe
BIUIMHYTH Ha TeHO(OHJ YKpaiHCbKOro Hapoay. TakuM 4YMHOM, 3 KOXKHUM POKOM BCE OUIbII
aKTyaJIbHOIO CTa€ TpolOiieMa HE TUIbKKA (DI3MYHOTO 3IO0POB'S TiTEH, MaloTh MICIEe W pi3HI
YP@KEHHS HEPBOBOi CHCTEMHM, BHACIIJIOK YOro 3HAa4YHA KUIBKICTh CTaplIMX JOUIKUIbHUKIB
BiJTYyBAIOTh MOCTIHHI TpyAHOIII Y (popMyBaHHI eneMeHTapHUX 3HaHb (["opamiyk, 2004).

AHai3 aKTyaJbHUX JOCTIIKeHb Y CydacHIM BITYM3HSHIN Hayll Pi3HOOIYHO TOCHIKEHO
(eHOMEH 3II0pOB'SL, PO3KPUTO TAPMOHINHY €IHICTH (DI3MYHOI, TYXOBHOI Ta TCHUXOCOIIAIBHOI HOTO
cdep, BU3HAUCHO YMHHHMKM CTAHOBJICHHS 1 PO3BUTKY 310pPOB'Ss OCOOMCTOCTI. 30KpeMa, MUTAHHIM
OXOpOHH, 30€pe)KeHHS 1 3MIIHEHHS 370pOB'S MiTeld MpUCBsiYeHO poOoTH T. AHIPIOIIEHKO,
H. lenucenko, O. [ly6oraii, M. 3y6omiii, H. JIucenko, JI. JloxBumpkoi, 3. Ilnoxiit Ta inmmx. H{ono
(bopMyBaHHS 3710pOBOi OCOOUCTOCTI B MEPIOA AOMIKUIEHOTO JUTHHCTBA (DYHIAMEHTAILHIMH € TIparli
I. bexa, B. Bbyrenko, O.Kononko, B.Ky3smenko, C.KynaukiBchkoi. 3Bakaroud Ha HEraTHBHI
TEHZCHIIIi 11010 TIOKa3HUKIB CTaHy 370pOB's JiTel, mpobieMa 310poB's30epeKeHHs JOMIKITbHHUKIB
CTae BCe OUIBII TOCTPOIO, IIO BUMAara€ CEpHO3HOrO MEAArorivHOro OCMHUCIECHHS 1 BHpILICHHS.
[ToeHaHHs COUTBHUX 3YCHJIb 3aKJIaJiB JOUIKUIBHOI OCBITH 1 POJMHHU y 30€peKeHH] Ta 3MII[HEHHI
3JI0pPOB'Sl CTapIINX JOMIKUIBHUKIB € TOCUTh akTyalbHUM (AHApromienko, 2007; yOoraii, MoBuaH,
2000; 3ybanuit, 3akonaiino, 2004; Jloxsutpka, 2007).

Mera crarTi nonsrae y TEOpEeTHYHOMY OOIPDYHTYBaHHI Ta €KCHEPUMEHTAIbHOMY
JOCIIJKEHHI 3]I0pOB’s30€peKyBaJIbHOTO BHXOBAHHS JITeH CTapIIOro JOMIKUJIBHOTO BIKY Y
CHIBITpalli 3aKjaay JOIKUIbHOI OCBITH 1 POJMHH.

Bukiiang ocHoBHoro marepiajy. HeraTtuBHi TeHAEHINI IIOAO pPIBHSA 300pOB'S AiTeH Yy
Hallli KpaiHi aKTHUBI3yBaJM 3HAYEHHS 3/0pOB’A30€peKyBalbHOIO BUXOBAHHS MIJPOCTAIOYOr0
nokodiHHA. T. AHIpPIOIEHKO, JOBOJUTH, IO COI[aJIbHE 3/I0pOB'Sl CYCHUIbCTBA, AEpP)KaBU B
L1JIOMY 3aJIEKUTh MEpeAyCiM B1Jl BUXOBHOI AIsNIBHOCTI poauHu (AHIpromeHko, 2007).

Ha >xanb, e icHye macuBHa pojb OaThKiB y BUXOBaHHI 370poBuX Jiteid. Illupoka mepexka
3aKJIaiB JIOUIKUIBHOI OCBITH, 3aKJIafiB 3arajbHOI CEPEAHbOI OCBITH, IHCTUTYTIB IPOMAISTHCHKOTO
BUXOBAHHS MPHU3BEIU JI0 TOTO, IO POJIb CIM’1 y BUXOBAaHHI B HUJIOMY i ()OpMYyBaHHI 37I0POBOTO
CHOCO0Y JKUTTA JiTeH, 30KpeMa, Oyia MpuHmkeHa. 3 0aTbKiB M0 CYTI 3HSUIM MOPAJIbHY BIIMOBIIAb-
HICTh 32 BUXOBaHHS 3/I0POBOI JUTHHU. Y 0araTboX BUIAIKAaX POJMHU 4Yepe3 eKOHOMIYHI YMOBH,
TICHXOJIOTO-TIEIarOT1YHy HETPAMOTHICTh 1 OE3BIAMOBIAATBHICTD HE TMEPEUMAIOThCS BUXOBAHHSM
JiTei. 3anuIiaeTbcs TakoXk crpoda 3 OOKy OaTbKiB MEPEKIacTd BeCch IPOIEC BUXOBAaHHSA Ha
COLaJIbHI AeprKaBHI IHCTUTYIIII, 1110 ¥ MOPOIIO IPOOJIEMH B IIAPHHI CIMEHHOT0 COCO0Y JKUTTSL.

I[Tpote, sk crBepmxkye H. Baxusk: «Baneonoriune / 310poB’si30epexyBaibHe BUXOBAHHS Y
3aKJIa/ax JOMIKIUTHLHOI OCBITH BIOYBAETHCS JIMIIIE B MEXaX OKPEMHUX 3aXOJIB, SIKI MPOBOIATHCS
31e01IBIIOT0  eMi30UYHO 1 Oe3CHCTeMHO, IO 30BCIM HE CIpHs€ YCBIJIOMICHHIO Ta
y3arajbHEHHIO JITbMU HEOOX1THUX 3HaHbY. llle omHMM HenoNiKOM 370pOB’A30epeKyBaIbHOIO
BUXOBAHHs, Ha JYMKY aBTOpPa, € MPOBEJCHHS 3aHATh 3 YCIEIO TPYNOI0 JITeH Ta 3aCTOCYBaHHS
pPENpPONYKTUBHUX METOMIB Yy HaBYaJbHOMY Ipoueci. Buxoareni Majao BHKOPHCTOBYIOTh
poOJIEeMHO-TIOIIYKOBI METOIU, MaiKe HE MPOBOJATh MPAKTUUYHO-IOCTIIHUIBKY POOOTY IiTeH,
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10 3HAYHO 3HIKY€E €(DEKTHUBHICTH 3/10pOB'SI30€PEKYBAILHOIO BUXOBAHHA. Y CKJIATHIOE POOOTY
BHUXOBATEJIB 1 BIICYTHICTh HAOYHOT'O MaTepiaay Ta MeToAu4HOro 3abe3nedueHHs (Baxusk, 2003).

Jnst  3a0e3niedeHHss e(EKTHBHOCTI BJIACHOI TMEAAroridyHOi JisUTBHOCTI  BHUXOBATel
JOIIKITbHOT ~ JJAaHKM ~ OCBITH  TOBMHHI ~ HABUUTHUCA  OOWMpaTH  JOIUIBHI  METOJIUKH
310pOB.A30€peKyBaIbHOIO BUXOBAHHS JITEH, BUKOPHUCTOBYBATH Cy4YacHI TEXHOJOTII (pyXOBHA
IrpOTpeHiHT, (GiTOOI-TIMHACTHKA, TiApoacpodika, Xym0XKHS TIMHACTHKA, PyXOBa Ka3KoTepamis,
NAHTOMIMIYHI €TIO/M, POJIbOBE INPOTPABAHHS CHUTYallif, TPEHIHTH, AayTOT€HHE TPEHYBaHHA,
MICUXOTIMHACTHYHI BIPaBH, KHUTOTEpalis, TpyAoTeparis, My3UuKoTepallis, KOJb0poBa Teparmis,
CMiXoTeparisi, BiTaMiHOTEpaIlisi, MOPAJIbHO-CTHYHI O€CiM, IMCUXOTEXHONOril 1 TiMHACTHKA
MOYYTTiB, irpoBi TeXHOJOTiI — «/[3BiHOUKHM coBicTi», «KBiTka m00poTHY», Irpu-apamaTH3allii,
cutyarlii MopanbHOro BUOOpPY, mnpuiiomu TPB3, 3acobm o3HalioMIIEHHS 3 POJWHHUMHU
pemikBisimu). [o6ip 310poB’s30epexyBalbHUX 3HAHb JJIs JIOIIKUIBHAT Mae BijgOyBaTucs 3a
TaKUMH KPHUTEPIsIMU: 3HAHHSA 3 Bajleojorii MamThb OyTH HAayKOBO JOCTOBIPHHMHU;
310poB’si30epeKyBasibHa 1H(OpMalLlisi Mae BIAMOBIIATH Mi3HABATHHUM MOXKIUBOCTSIM JIITEH;
BAJICOJIOTIYHUN 3MICT Ma€ CIPSIMOBYBATHCS Ha (OpPMYBaHHS B JiT€Hl HABHYOK MIKIYBaHHS PO
cBoe 3a0poB's (['ybanoBa, 2003). HoBi 3HaHHS MOBMHHI HECTH B €001 HEOOXIJHY >XUTTEBO
BaUIMBY 1H(MOpMAIO 1 OYyTH AOCTYMIHHUMH ISl CHPUUHSATTS MIThMH. J[OMIKUIBHUKH MarOTh
OTPUMYBATH JOCTYIIHI /Ui HUX 3HAHHS Mpo cebe, cBoe Tio, GyHKIIi opranizmy. TeopeTHuHui
aHalli3 HAyKOBUX JDKEpeJ CBIMYHMTH, IO BaXJIMBUM € (OpMyBaHHS y MdiTed HaBHYOK
3/10pOB's130epeKyBaIbHOTO MHUCJICHHS, 3AaTHOCTI MPOTHO3YBATH PE3YNbTAT CBOEI MiSIIBHOCTI,
NOBEIiHKK. Y Tporeci O3HAMOMIIEHHS IOMIKUIBHUKIB 3 OCHOBaMH 3/I0pOB’S BaKJIMBO HE
oOMexyBaTucs JHIle HAJaHHIM iM MEBHOTO OOCATY 3HAHb 3 JaHOI TEMAaTHKH, a i PO3BUBATH Y
HUX TParHeHHs 70 Mi3HaBaJbHO-TIOUTYKOBOI JisTIbHOCTI, BYMTHU JITEH CHOCTEpIraTv, OIiHIOBATH
PI3HOMAaHITHI >KUTTEBI CUTYyallil 1 poOUTH BIacHI BHCHOBKH IIOJIO JIOIUIBHOI 3 Baj€oJOri4HOT
TOYKM 30py moBemiHku. KokeH eram QuTs4oi MisSUTBHOCTI Mae OyTH HAaCHUEHHH EMOIisIMH,
HOYYTTSIMM 1 pEryJoBaTHCS MEeBHUMH MoTHBaMu. OTke, He3BaXkaroud Ha TOM (akT, 1Mo B
OCTaHHI POKHM HAKOMHMYEHO BaroMMi TEOPETHYHUN Marepiaj 1 NMpakTUYHMMA JOocBiJ y cdepi
dbopmyBaHHs, 30€peKeHHs, 3MIIHEHHS 1 BIATBOPEHHS 370POB'S, HE3IOPOBHUM CIOCIO KHUTTS
3aJMIIAETHCS JOCUTh MOUIMPEHUM K Y TUTSUOMY Billl TaK 1 y J0POCIOr0 HACEeICHHS.

Ponuna 3aBx/u € BaXIIMBOIO CKJIAI0BOIO YaCTHHOIO B IIpoLieci OPMyBaHHS 11€aJIbHOTO CBITY
JFOJIMHU HOBOTO yacy. IIpu 1boMy HemMae OKpeMOro BUXOBaHHS CIMEHHOTO 1 CYCIIUIBHOTO, TOMY IO
CYCITUTBCTBO ICHYE HE BiJIOKPEMJICHO BiJl POJIMH, 110 MOTO CKJIaJat0Th, a B HUX 1 uepe3 Hux. CTaBim
JUISL IMTHHY TIEPIIUM Y i1 )KUTTI KOJIEKTHBOM, POJIMHA 3aKJaJae i CBITOIIIA, MOpallb Ta €CTETUYHI
cmaku. Halinepiiie ocsrHeHHsI MaJIFOKOM CBITY, CIIPUMMaHHS JIHCHOCTI BIIOyBa€eThcs Yepe3 OaTbKiB.
Ha nopocnux noctiiiHo cnpsiMoBaHa MUJIbHA AUTAYA yBara, Bijl sIKOi HE PUXOBAETHCS JKOHE CII0BO,
JIJI0 4M pHca XapakTepy, a 0cOOIMBO Te, Ha AKUX 1AEHHHUX MEPEeKOHAHHSX (DOPMYETHCS KUTTEBA
iatgopma. Koxna poauHa, sK 1 JTIOAMHA, Mae CBOIO Jom0. byBaroTh ciM’i OAHOMITHI, ABO- U
Oararo[IiTHI, TOBHI i HETIOBHI, 3aMO>KH1 1 Masio3a0e3mneyeHi, a JITH — PiHI i IpUIOMHI, TPH P1IHUX
0aTbKax M HepiHUX, HAIBCUPOTH M CUPOTH. TOX yMOBHU Ul POAMHHOTO BUXOBAHHS JOIIKLTBHST
CKJIaAatoThesl pi3Hi. Oco0IMBI TPYIHOII BUHUKAIOTh MPU BUXOBaHHI JITEH PO3ITydYEeHUX HMOAPYNKHIX
map Ta CUpIT [P JKUBUX OaThKax.

AHani3 nocaiaKyBaHoi MpoOIeMH 103BOJIMB 3YMMHUTUCS HA XapaKTEPUCTHULIl PI3HUX THUITIB
ciMeid, SIK JUCTapMOHIMHUX TaK 1 rapMOHIHHUX. € OaraTo kiacudikaliil cyyacHuii cimeil, ane Mu
3YIUHUMOCH Ha JIBOX TOJOBHHMX THUINAX — OjaromojilyyHa i1 HeOnaromoiy4yHa. Y OiaromnosydHii
ciM'T iCHye B3a€MOPO3YMiHHS, B3a€MOTIOBara Mi BCiMa ii 4JeHaMH, CIUIBHICTD )KHUTTEBOT METH,
MO3UTHBHA MOpaJibHa aTMocdepa, MPUOIM3HO OJHAKOBA OIIHKA PI3HUX JKUTTEBUX CHUTYAIllH,
CHUIBHICTD 1HTEpECIB y 0araTbox cdepax AYXOBHOT'O JKUTTS, B3a€MOIIOTOJKEHHS, BpaXyBaHHs
CHUIBHUX IHTEPECIB, PO3YMIHHS IYHIIEBHUX MEpeXUBaHb IHIIOrO, TCHXOJIOTIYHA MIATPUMKA,
B3a€MHa JIOBipa, JIIOJASHICTb, J00pOTa, YYyHHICTb, palliOHAJIbHE CHiBiICHYBaHHA. Jlims
Oyraronosy4qHoi ciM'i XapakTepHUMH € TaKi O3HAKHW: OJHAKOBI OCOOWCTI MPOOJIEMH 1 TOHSTTS,
OakaHHA TPUCIyXaTHCAd OAMH JIO OJHOrO, JONOMaraTd OJAWH OJHOMY; PO3IOALT
BIJIMOB1IaJILHOCTI 3T1THO 3 BIKOM, MOKJIMBOCTSIMH KOXXHOTO; KOJKEH WIEH POJWHH BiJIITOBIIa€ 3a
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MOpaJibHy TMOBEIIHKY; HAasBHICTh LIIHHOCTEH 1 EPEKOHAaHb Y CIMEHHOMY >KUTTI; IOBara 0 rpas
KOYKHOTO Ha OCOOMCTE KUTTS, HE3aJIEKH1 JyMKH Ta Jii; PO3BUTOK TPAAMIIIN IUIIXOM 00’ € THAHHS
pI3HUX TIOKOJIHb 1 BEJCHHA TEHEAIOTIYHMX 3aluciB; Oa)xKaHHsS PO3MOBIATH MK CO0OIO,
0COOJIMBO 3a 1XKEl0; CXBAJICHHA PO3BUTKY IPYXKHIX CTOCYHKIB 1 OJiep>KaHHS Bpa)XKeHb M03a
CiM’€10; IPOTHCTOSIHHS CIMEWHUM TpoOsieMaM BiIKpUTO Ta Konu 1ie HeooxinHo (Kostyn, 1981).

CTOCOBHO MOHSTTS «HEOIAronoNy4yHa CiM’sh» ICHYe HU3Ka TPAKTYBaHb Ta BUKOPHCTOBYIOTHCS
pi3HI TEepMiHHM, 30KpeMa: «HEOJAaromoiydyHa ciM’s», «OyHKUIOHAJBHO HECIIPOMOXKHA CiM s,
«KOH(DITIKTHA CIM’SI», «KpHU30Ba CIM’S», «amopajibHa CiM’s», «acoIlliajibHa CIM’s», «CIM 'S, sKa
niepeOyBae B CKIIQJHUX JKUTTEBUX OOCTaBUHAX» TOIIO. HailOLIbI TUTIOBUME € Taki BU3HAUYCHHS
«HEOJIaronoay4YHoi CIM»: «HeOJaromonmydyHa ciM's» — 1€ Taka, sKa B CHIY OO'€KTUBHHX a0o
CyO'€eKTUBHHUX TPHYMH BTPaTWiIa CBOI BUXOBHI MOXKIIMBOCTI; 1€ TaKU COLIATBHUN OCEperoK
CyCIIUIBCTBA, B SIKOMY CHCTEMa B3a€MO3B'A3KIB 1 B3a€MOMIA MK WieHaMH IOOyJoBaHa Ha
amopalbHil 1 npotunpasHiii ocHoB (Anapromenko, 2007; y6oraii, Mouan, 2000; KoBtyn, 1981).
Tomy Bkpail BXXJIMBO JOCIIAUTH MOXIIMBOCTI POJMHU Y CITIBIpAIll 3 3aKJIaI0M JIOIIKUIBHOI OCBITH
MPUIICIUTH JITSIM HABHYKH 3I0POBOTO CIIOCOOY KUTTS Ta 3I0POB’I30€PEIKCHHSI.

3 MEeTOI BHU3HAYECHHSI Cy4acHOTO CTaHy 3J0pOB’s30epeKyBalbHOIO BHUXOBAHHS iTEH
CTapIIOro JOUIKIJIFHOTO BIKY B POAMHI HaMU OyJI0 MPOBEJCHE EKCIIEPUMEHTAIIBHE TOCTIIKEHHS,
B KoMy Opanu yuyacth 20 niteit Ta 15 GaThKiB, y XO[i SKOTO BHKOPHUCTOBYBAJIHCh HACTYIIHI
METOJI: CIIOCTEPEKEHHS 32 HAaBYAIBHO-BUXOBHHM INIPOIlECOM, Oecimu 3 IiTbMH, OaThbKaMu,
BHUXOBATENSIMHU, aHKETyBaHHsS. EKcrepuMeHTanbHE MOCHIIKEHHS MPOXOAWIO y KiIbKa eTamiB:
crovyatky OyJ0 TIpOBENEHO TICpBUHHHE AaHKETYBaHHA OAaThbKiB Ta ONHUTYBAaHHS JiTel
(koHcTaTyBallbHA (Da3a eKCHEpUMEHTY). Y MOAANbIIOMY AiTH OylW MOAUIEHI Ha JBI OCHOBHI
rpynu: KoHTposabHa rpyna (10 oci®) ta excnepumentanbaa (10 oci6). OnuTyBaHHS BMIIyBajio
5 3amuTaHb, TpU CKJIQJaHHI SKOrO BpaxoByBaBCs BIK [iTell. Meroro omnuTyBaHHS OyIo
BUSIBJICHHSI JTOTPHUMAHHS TITBbMH HOPM Ta CKJIAIOBHX 3J0POBOTO CIOCOOY XHUTTA. Tak, Ha
3anuTaHHg JiTaM «Hu yacto Tpeba MUTH pykH?» OyJ0 OTpUMAaHO HACTYIHI BiAMOBiAL: OJU3BKO
10 pasiB y nenp — 26% niteil, TUbKU nepen Dkero i micns Tyanety — 63% AiTei, SKIo CHIIBHO
3a0pyanio — 11%. OTxxe, MOKEMO CTBEPKYBATH, IO OLIBIIICTE JITEH HE JOCTATHHO PO3YMIIOThH
CyTHICTh ocoOucToi ririenu. Ha 3anutanns «CKiJIbKY pa3iB TH YUCTULI 3yOU?» MU OTpUMAaNU
HacTymHi BiaAmoBiai: 77% miTeit BiANOBUM — 2 pa3u Ha JAeHb, 21% — 1 pa3; B3araii He YUCTATb —
2%. Ha 3anmuTaHHsa «SIk 4acTo TH poOUII paHKOBY 3apsaKy?» BiamoBiai Oymu: moans — 41%,
KoJu 3abaxaroTh OaTbku — 22%, Hikomu — 37%. Taki Biamosinai cBimuath, mo Oatbku (22%)
Maiike He 3BepTAlOTh yBaru Ha TaKy BaXKJIMBY CKJIQIOBY sK ¢izuuHe 310poB’s. Ha 3amuranHs
«SIk "acTto TH BXKMBa€ll coyoAKe?» OTpUMalM HACTYIHI BIAMOBIJI: Ha cBiITa — 67% niTel,
Maibke moaHs — 16%, koiu i ckinbku 3axouy — 17%. OTxe, Oinblila MOJOBUHA TITEH MPaBUIHHO
pO3yMi€ MIKOy YaCTOTO BJKUBAHHS B 1KY COJIOJIONIIB, aje€ ¥ IOCTaTHHO BEJIMKa KUIBKICTh JITEH,
AK1 HE YCBIIOMIIIOIOTH 3HAYEHHS MPABUILHOTO XapuyBaHHs. Ha nmutanHs «CKiTbKH pa3iB y 1eHb
TH icu cupi QpyKTU W oBOUI?» Oyinu OTpUMaHI Taki BiamoBini: 2-3 pasu — 27%, 1pa3 — 44%,
XKOJHOTO pazy — 29%. OTxe, 3Ha4UHa KUIBKICTh JITeH BXKHUBA€ IOIHSA CHpl GPYKTH i OBOYI JiTeH,
1 11€ € TTOKa3HUKOM PO3YMiHHsI OaTbKaMH I[IHHOCTI BITaMiHI30BaHOI 1K1 y paIiioHi JiTei.

AnKeTyBaHHS 0aThKIB 3 POOJIEMH MPOBOIMIIOCS 3 METOI0 BU3HAUEHHS CIIOCOOY KUTTA Y
POIVHI, 30KpeMa BHCBITIIOBAINACS IUTAHHA MIOAO PO3MOPSIKY IIHS, 3aHSATTS PAaHKOBOIO
TIMHACTHKOIO Ta CIOPTOM, CaMOIMOYYTTSl TUTHHH, MOXJIUBOCTI aKTUBHO PYyXaTHUCS HA CBLKOMY
NOBITPi. Y pe3ynbTari 00poOKM aHKETHUX JAHUX BCTAHOBIIEHO: 68% 0aThKiB KOHCTATyBalH, 10
pPaHKOBUN MIAWOM Yy JWTHHM BifOyBaeTbcs O 7 TOAMHI paHKy abo HaBith mi3Hime — 15%
OMUTaHUX (0 CaJ0YKy JdITH TOBUHHI TpUHTH O 8§ TOoauHi). BiamoBigHO &A1 paHKOBOI
TIMHACTHKH Ta BPAHINIHBOI TIr€HU Yacy 3aIHIIAETHCS HEAOCTATHHO; PAHKOBY 3apsIKY MOCTIIHO
BUKOHY€E TibKkH 12% miTe#l, 1HOMI BUKOHYIOTH BpaHIIIHIO TiMHAcTUKYy 21%. Bigmoimi, 1o
BBAKAIOTh IIe 3aiiBUM Hajxamu 7% OaTbkiB (32 pe3ynbTaTaMu MOJANIbIIOl Oeciam 1i OaTbKu
IIJTKOM TOKJIAJIUCS Ha 3aHATTS (DI3KYIbTYypOIO B CaJ0YKY, BBAXKAIOUH, IO 3aKJaJ JOMIKIIEHOT
OCBITH Ma€ TOBHICTIO 3aJI0BOJIBHATH MOTPeOM AUTHUHHU B PYyCi); CUCTEMAaTHYHO 3arapTOBYIOTh
nitert mume 1,5% onuranux (1 ocoba), 20% — «iHOAI», B oAb Oecii Oyino BUSABIECHO, IO
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OCHOBHA (popMa 3arapTyBaHHsS — KyNaHHsS y BOJoWMax y JiTHiH mepiof. IIpotu 3arapryBaHHS
BUCIIOBUJIOCH 27% omuTaHux. Y monxanbiniii Oecimi 1i OaThbKM BiA3HAYMIIA XBOPOOJIHMBICTH
JTUTHHY, Yepe3 110, Ha IX JYMKY, 3arapTOBYIOYH MPOLEAYPH MOXKYTH JIMIIE 3AIIKOIUTH; JIOMa
cHigaroth 40% yuHiB, y cagouky — Maibxe 50%. VY pesynbtari Oeciniu Oylio BHUSABIEHO, IO
HaOLIBII MOMMPEHUM CHIJJAHKOM € 4ail abo kakao 3 Oynkoro. KpiMm 1poro, OibIicTh 0aThKiB
HE KOHTPOJIIOIOTH 3a OpakOM Yacy BpaHIll CHCTEMAaTHYHICTh CHIJAHKY; 3arajibHa OUIBIIICTH
OarbkiB (75%) Bim3Haumia, 1m0 Jopora A0 cagouky mnotpedye 15-20 xBwmH, 50% -—
JTOOUPAIOTHCST MICBKMM TPAHCIIOPTOM; aHaJIi3 BIAMOBIJAEH Ha TOJAJIBIII 3allUTaHHS MTOKa3aB, 110
0aThKU 3aHAATO MAJIO IIKABIATHCS BUIBHMM YacOM CBOIX JiTEH, Ha Teperisi Telenepenad
nuTHHA BUTpadae Oinst 2 roauH 29%, Outemie 2 ronuH — 11% Ta Oinbiie aBox roawH 52%
ONUTAHMX; CEKIil, TYPTKHU BiABIAYIOTH 36% AiTel, IPUIOMY CHOPTHBHOTO CIPSMYBAaHHS — JIAIIE
7%; nepeBaxkHa OUTBLIICTh OATHKIB TAKOXK 3a3HAYMIIN HASBHICTH XBOPOOJIMBUX CTaHIB Y JUTHHU:
rojoBHuil Oinb (26%), 3amamopouenHs (2%), posnaau cHy (61%); HacTpiii amiTell Takox
BUKIIMKA€ 3aHEMOKOEHHA : TUIAKCHUBICThH croctepiraethes y 10%, BepennuBumu € 44%, gacto
nepedyBaloTh y moraHomy Hactpoi 26% ta amatmunumu € 19% mpiteit. Takoxx Hamu OyIo
MPOBEJCHO AaHKETYBAaHHSA Cepell BUXOBATENiB 3 METOK BHM3HAUYEHHS CTaHy HEOOX1AHOCTI
dbopMyBaHHS 3IOPOBOTO CIIOCOOY KHUTTS JOIMIKUIBHUKIB. 3’SICyBalOCs, IO BUXOBATEIN 3aKIaay
JIOIIKIJIbHOT OCBITH MalOTh JOCTATHIM PiBEHb 3HaHb 3 METOJHMK 370POB’I30E€pPEKCHHS 1 BIICBHEH]
B TOMY, II0 B3a€EMOJiS JOIIKUIBHOTO 3aKJiaay 1 pPOAMHH Yy [bOMY TpoIeci Mae OyTh
000B'13k0BOI0. TakuM YMHOM, MOKHAa KOHCTaTyBaTH, 110 OATbKH HE MPHUAUISIOTH JAOCTaTHHOI
yBaru JOTPHUMAHHIO CKJIQOBUX 3J0POBOTO cmocoOy KHTTA JiT€l uepe3 BiIacHy
HEMArOTOBIEHICTh Ta HEPO3YMIHHS I[IHHOCTI 3/10pOBO1 MoBeNiHKU. Ha Halry 1ymKy, 111e OJHI€l0
NPUYMHOIO TaKOTO CTaHy € BIJOKPEMIIEHHS CIIOCO0Y KHUTTS OATHKIB BiJl CIIOCOOY JKUTTS IITEH,
KpIM TOTO CITOCIO JKMTTS caMHUX OaThKiB HE 3aBXK/IM BiJIITOB1Ia€ HOpMaM 370POBOTO.

ToMy BBakaeMo, IO Ha CYYaCHOMY €Talli PO3BHUTKY JOWIKIJIBHOI OCBITH NpoOiemMu
POJIMHHOTO BHUXOBAaHHS HE MOXXHA BIJOKPEMJIIOBATH Bifl JOLIKUIEHOI OCBITH. BaxmuBo, 1mo0
0aThbKM, NEAaroru y pi3HUX JKUTTEBUX CUTYaIisIX JaBajld AITSAM MPaBO Ha eJIeMEHTapHi (GopMu
camMoBM3HaueHHA. Jlopocnuil CHOpsIMOBYE aKTHBHICTb [ITE€H, 3ailydae iX A0 pI3HUX BUIIB
nisutbHOCTI. CrisibHI BUMOTH 0aThKiB Ta MEAAroriB MaroTh CTBOPUTH MIATPYHTS TS 30€pesKeHHs
3n10poB’ss nutuHU. Sk 3a3Hadae JI. JloxBumpka: «BaxiauBy poiab y (popMyBaHHI OCHOB
BAJICOJIOTIYHOTO BUXOBAHHS AiTel Biirpae cim'sa. 310poB’s130epeKyBajibHe BUXOBAHHS B POAMHI
NOBUHHO OyTHM CHUCTEMAaTMYHUM 1 mocTiiHMM». Ha Hamy AyMKy, TOJOBHUM IOMIYHMKOM Y
FOMY TpoOIleci MO)KE€ CTaTH CIBIpals 3 BHUXOBareiaeMm. Ponb BUXOBaTens MoOJsIrae y
iHpopMyBaHHI OaThKIB PO aHATOMO-(I310JOTIYHI Ta IICHMXOJIOTIYHI OCOOJIMBOCTI JiTel
CTapIIOro JOUIKUIBHOTO BIKY, HpO HEoOXimHICTh cmiibHOi AisuibHOcTi 3O 1 poaunHu y
BHUXOBaHHI 3JI0pOBOI JUTHHH, IPO BAXKJIMBICTh IMO3UTHUBHOTO MpPHUKJIaaAy OaTbKiB Yy BEIEHHI
3n0poBoro croco0y kuttsa (JloxsBumpka, 2007). Came Tomy OaThbkaM MOTPiOHO TpUMAaTH
MOCTIWHUHN 3B'SI30K 13 3aKJIAJI0OM JIOMIKIJILHOT OCBITH, 00 caMe €IHICTh IIIECTIPSIMOBAaHUX 3yCUITh
BUXOBATeNiB 1 poAuMHH 3a0e3leuye ycIilIHe 310poB’a30epexyBaibHe BUxoBaHHS aitell. 1106
JOCSTTH 11i€1 MeTH, OaThKIB MOTPIOHO HAacaMIiepe]] 0O3HAHOMUTH 13 3araJbHUMH OCOOTMBOCTSIMU
PO3BUTKY HiTed, iX (i310JIOTIUHUMHU Ta TICHUXOJIOTIYHUMH OCOOIUBOCTSIMH, 3 BUMOTAMH, SKi
CTaBUTH JOMIKITPHUHN 3aKJIaJl Ta JOMOMOTTH iM 3HAWTH HAWE(PEKTUBHINI SK TPAIUIINHI TaK 1
HeTpaauliiHi GopMu 310poB’sa30epexkeHHs Aited. [lo TpaauuiiHux Gopm poOOTH BiTHOCATH:
Oeciny; KOHCyJbTalil; OaThbKIBChKI 300pHW; MaNKU-NIEPECYBKU; AHKETYBaHHS; JHI BIIKPUTHX
JBEpeii; poauHHI cBiTa. Jl0 HETpamWIIHHUX BIAHOCATH: POJWHHHUI MICT, JHI JOBIpH; JICHb
no0pux crpaB; OaThKIBChKA MIKOJA; KITyO MOJIOAUX OATHKIB.

VY xoni ¢GopMyBalIbHOTO EKCIIEPUMEHTY MM BpaxyBajd HEOOI3HAaHICTh OaThbKiB I0JI0
MIPOIIECY 37I0pOB’I30€peKYyBATLHOTO BUXOBAHHS IXHIX JiTE€H Yy JOMIKUIBHOMY 3akiami. Jlms
MOKPAIIEHHS CaHITAPHO-TIT1€HIYHUX YMOB JKUTTSI IUTHHM, MU 3HAHOMMIM OaTbKiB 3 HAHOLIbII
ONTUMAIBFHUMHU YMOBaMU NepeOyBaHHs TUTHHU Broma. KyTouku a1 6aTbKiB OpraHi3OBYBaIUCs
3 Meroro iHpopmyBaHHs OatbkiB. Lle Oynu n00ipku KHMT, >kypHaniB. OcoOivBe 3HAYCHHS
HaJaBajgocs OaThKIBCBKUM KOH(EPEHIlisSIM, TOJIOBHOI METOI0 SKUX OyB OOMIH JIOCBIIOM Y
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310pOB’sA30epeKyBaIbHOMY BHXOBaHHI JiTeH cTapuioro MAOMIKiUIbHOrO BiKy. [lo BuHCTymiB
3alTyqaiy 0aThKiB, B POJMHAX SAKUX MPIOPUTETHUM € 3I0POBHH criociO KUTTsA. Takox HaMu OyIio
PO3pOOIICHO MEePEeITiK 3aX0/IiB MO0 3A0POB’A30epEIKYBATHPHOIO BUXOBAHHS JITCH Y CaI0UKy Ta B
ponuHi. Hamu pekomeHayBanocs BUKOHYBaTH PAHKOBY TITI€EHIUYHY TIMHACTHKY 3 €JI€MEHTaMu
3arapTOBYBaHHs, aJleé HArOJOUIYBAJIOCS HAa HEJOCKOHAJIOCTI TEMIEPAaTYpHOTO CTaHy OpraHi3mMy
JITEH 3 METO 3aro0iraHHs MEPEeOXO0JI0KCHHS. Y TMpoIeci HaBYaHHS JIiTeld KOMIUICKCIB BIIpaB
Ta BUKOHAHHS PAHKOBOI TIMHACTUKM HUMH 3aCBOIOBAJHCA 3HAHHSA, YMIHHA, HAaBUYKH 3
(GI3UYHOTO0 BHMXOBaHHS Ta TirieHW. ['IMHACTHYHI BIpPaBH KOHTPOJIIOBAJIOCS OaThKamMH 1
BUKOHYBAJIUCS Pa3oM 3 JTITbMH. 3pO3YyMiJIo, IIO TaKWil CTaH HE MOKE HE BIAOWUTHCS Ha piBHI
ocobucroro ¢i3MYHOrO0 CTaHy 3J0pOB's He Jumie OaTbKiB, a W camMux mgited. Tomy Mu
oprafizyBaii BceoOyd s OarbkiB. [l HUX OyiM 3ampoNOHOBaHI CHEI[iabHI MaM'ATKH 3
BUKOHAHHS JIThbMH BIIPAaB PAHKOBOI TT1€HIYHOI IIMHACTHKH.

Meron BiIBiAYBaHHS POJIWHHM JWTHHUA HaWmommpeHimmi. [lpore ocraHHiM dYacom HOro
Maif>ke He BUKOPUCTOBYIOTh. [lnaHyroun BifBiTyBaHHS POJAMHHM BUXOBATENb MEpPEeIyCiM CTaBUThH Ha
MeTi Ommkde mo3HaloMHTHCS 3 OaThbKaMu, yciMa WiIEHaMH POJHMHH, MOOAYHMTH 1i y 3BHYAWHMUX,
JOMAIIIHIX YMOBAaX, MEPEBIPUTH CBOI MPHITYILIEHHS MO0 MCUXOJOTTYHOTrO KJIIMary, B SIKOMY JKHBE
mutiHa. OO0B'I3KOBOIO YMOBOIO OYJI0 TIONEPEPKEHHS CiM'T ITPO BI3UT BUXOBATEIS, Y3TOPKEHHS JTHS
1 4acy BIZIBIJMH. YXOJI Takoi 3ycTpidl BUXOBATelb JI3HABaBCsS y OATbKIB, SIK BOHH BUXOBYIOTH Y
JMTUHUA HEOOXiTHI HABMYKW Ta BMiHHSA (YMHUBATHCh, aKypaTHO iCTH, OJSTaTUCh, MPUOUpATH 3a
co00I0 Irpaliky TOIIO); YM MOKa3yloTh OaThKW HA CBOEMY MPHKIIAMIL, SK L€ MOTPIOHO poOUTH, Ur
3BepTa€ JUTHWHA yBary Ha Te, sK e POOJATH iHIN; YM XBAIATH AWTHHY BIOMA, YA 320XOUYIOTH
3yCUJIIS,, CTapaHHICTh IUTHHU; YM JAlOTh OIUHKY pe3yibTaTaM AisUIbHOCTI TUTHUHH. YHACIiIOK
BI3UTY JI0 POJMHHU BHUXOBATENb OTPUMYE YSBICHHS MPO MaTepialbHE Ta JyXOBHE OJaromomydds
ciM'i, Ipo piBeHb 3HaHb OATBKIB y cdepi 310poB’sI30epeKyBaNbHOrO BUXoBaHHS. Came B pOJHHI
CTBOPIOIOTHCSI HAWCTIPUATIIUBILI YMOBU JUISl TICHXIYHOTO, (Di3MYHOTO, JYXOBHOTO 1 PO3yMOBOTO
PO3BUTKY AUTHHH. [103UTHBHUM € 1 Te, 0 OaTbKU MalOTh y JITEH CTapLIOro JOUIKUIBHOTO BIKY
BEJIMKHIA aBTOPUTET. TakoXK, MU 3alIpONIOHYBANM JUIsl OATbKIB 370pOB’sI30€peKeHU MOPATHUK, KUt
JOTIOMOXKE M Kpalie MIKITyBaTUCS Tpo 370poB's cBoel auTHHU. OTKe, BBWKAEMO, IO JIO
0COOJIMBOCTEN 3/10pOB’A30€pEkKYBAIHLHOTO BUXOBAHHS JITEH CTapIIOro AOIIKUIBHOTO BIKY B POJIMHI
BIZIHOCUTBCS JOTPUMAHHS POJMHOIO 3JI0POBOTO CHOCOOY KUTTS 1 BKJIIOYEHHS CTapIIUX
JIOIIKUIBHUKIB Yy LEeH mpolec, ajge 3 ypaxyBaHHSAM cCHelu]ikd aHaToMO-(i31070riYHOro Ta
TICUXIYHOTO PO3BUTKY JJUTHHHU.

Sk Bke 3a3HayYarIoCh, BXKIMBE Miclle B poOOTi 3 OaThKaMHU MOCIAal0Th KOHCynbTalii. Le
oziHa 3 (popM poOOTH, 3a TOMOMOTOIO KO YCIIIIHO 3A1MCHIOEThCS T epeHLIIHOBaHUHN TIAX1] 10
poauH. InauBinyanbHa (opma poOoTH 3 OaThKaMHU BKIIOYAE KOHCYNbTAIlll BHXOBATENsd 3a
HACTYITHUMHU HamnpsMaMH: J0moMora Oatbkam Tpu (OpMyBaHHI KOMIUIEKCY PAHKOBHX BIIPaB
JUTHHY; MPOo(diTaKTHKA MOPYIIEHb TOCTaBU Ta MIOCKOCTONOCTI; KOHCYMbTAI] I0JJ0 MOXKIUBUX
EKCKYpCIi Ta MICIb CHIJIBHOTO aKTUBHOTO BIAMOYMHKY MITeH 3 OaThKamu; HaJaHHS METOIUYHOL
Ta HayKOBOI JITEpaTypH IIOAO BaJCOJOTIYHOTO CHPSMYBAHHS; OXOpPOHA >KUTTS Ta 3JI0pOB’S
CTapuIOro JOIIKUIbHUKA. [HAMBIAYyanbHI KOHCYNbTAlli MPOXOAATh Mo3a rpadikoM, ToOTO 3a
noTpe0or0 MpHU BUHUKHEHHI MUTaHb Y X0/ KUTTEAISUIBHOCTI IUTHHHU. [HIIIIaTOPOM MPOBEACHHS
TaKUX KOHCYJbTAllli MOXYTh OyTH SIK MeJaroru, Tak 1 OaTbku. BUXOBHI MOMIJIMBOCTI
KOHCYJIbTAIlIl pPO3KPHBAIOTHCA JIMIIE MPHU BHUKOPUCTAHHI IX Yy KOMIUIEKCi BCi€l poboTH 3
ponunor. KoHCymbTarlii KOpUCHI TOMAI, KOJM B HHUX 3aIlikKaBJIeHI OAaTbKH, OCb YOMY IMOTPIOHO
paxuTHCS 3 HUMH L0JI0 TEMAaTHKHU Ta (JOpM NMPOBEACHHS KOHCYNIbTAIliH.

InnuBinyansHa ¢opMa poOOTH BKIIIOYAE TAaKOXK, aHKETYBAHHS 1 ONUTYBaHHA. baTbkam
HEOOXIZTHO TIOSICHUTH, 3 SKOIO METOK MPOBOAUTHCS AaHKETYBaHHS, M YOro MOTPiOHI
BHUXOBATEJIO T1 UM 1HIII 3HAHHSI TIPO JKUTTS JUTHHH B POJIMHI, CJII/I TAKOXK OJTHOYACHO IMOPAJAUTH,
Ha/l YMM BapTo MpaloBaTH, Ha L0 3BEpPTAaTH yBary OaTbkaM. TemMamMH aHKETYyBaHHS MOXYTh
OyTH: 3I0pOB'S Balioi TUTHUHU; Oe3MeKka AUTHHH B MOOYTi; eMOIliiHE OJaromoayyds TUTHHUA B
rpymi Ta iH. Oco0nuBicTh 1€l popMu poOOTH — aKTUBHA y4acTh y Oecifi OaThKiB 1 MEAaroris,
10 Ja€ MOKJIMBICTH T€Iarory BIUIMBATH Ha O0aThKiB. becima 3 OaThkamMu — HAMOUIBII TOCTYITHA,
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noupeHa (opMa BCTaHOBJICHHS B3a€EMO3B'A3KY IeAarora 3 poOJUHOI0, HOrO CHCTEMaTHYHOTO
CIIJIKYBaHHS 3 0aThbKaMU TUTHUHHU, WICHaMH poauHU. Temarrka nmpoBeneHHs Oecif i3 0aTbkaMu:
3aJIy4eHHs JiTell 0 aKTUBHOT'O XKUTTSA B POJIUHI 3ac00aMH TPYIOBOI'O BUXOBAHHS; KOMIT'IOTED 1
JUTHHA: 32 1 MPOTH; 3POCTAaE NUTUHA; 3HAYEHHS DPEXUMY JHSA; SK YHUKHYTH HEOE3INEKH.
OpienToBHI Temu Oecin Ul JiTei: YOMY JIIOAM XBOPIIOTH, PAHKOBAa TIMHACTHKAa H 4YOMY
HEOOXI1JJHO pyXaTHCs; 3arapTyBaHHs; KOPUCHA i’a Ta BITaMIHU LUISIX J10 3/10pOB's.

KonektuBHa ¢opma pobOoTH 370pOB’SI30€peKYBaTLHOTO BUXOBAaHHA  OaThKiB 1
JIOIIKIJIFHOTO 32 KJIay BKIIFOUA€E: KOJEKTUBHI KOHCYJIBTAIlll; OaThKIBChKI 300pH; CBsITa 1 pO3Bary,
BUCTaBKH. KOJNEKTHBHI KOHCYJbTalii TMPOBOASATHCA CUCTEMAaTHYHO TPOTATOM  YCHOTO
HaBYaJIBHOTO POKY 1 MalOTh HAa METI HaJaTH OaThbKaM Ti uM 1HII 3HaHHA. KoHCynbTalii He TUIbKU
JAI0Th 3HAHHS, BOHU NPOBOISATHCS 3 METOI0 3a0XOTUTH OAaTbKiB MpaIlOBaTH pPa3oM i3
BUXOBATEISIMH, BUPIIIYIOUYM OKpeMi mejaroriydi mpoosemu. Takox 3 OaTbKaMu JOLLUIBHIIIE
Oyze MpPOBOAUTH TCHXOJOTO-NIENAroriyHi KOHCYNbTAIll 32 TAKUMH TEeMaMU: sSIKE B3YTTS Kparie
HOCHUTHU JTUTHUHI? SKY POJb y BUXOBAaHHI IUTHUHH BIJITPAIOTh €MOLIi? SIK CIi/I CTEKUTH 3a 3y0aMu
JTUTHHU Ta 3 SIKOTO BIKY ii MOKa3yBaTH CTOMATOJIOTY? SK BIUIMBAE HA 3JI0POB'S TUTHHU HU3bKA
BOJIOTICTb MOBITPSI B ONAIOBAIILHOMY MTPUMIILIEHH1?

Ha mouarky HaBYampHOTO POKY B KOXHiM BIKOBiM TpyIli BHXOBaTeidb Ha OaThbKIBCHKHUX
300pax o00roBoproe 3 OaTbkamMu MpoOOJIEMH pPO3BUTKY, HAaBYaHHS, BHMXOBAHHSA JUTHHU B
JOUIKUTBHOMY 3aKJIaJi BiAMOBiAHO A0 BiKy auTuHU. OTpUMaHHI 3HAHHS 1 TOpPaaAHM BiX
BUXOBaTeNsl JalOTh MOMKJIMBICTh OaTbKaM CIIOCTEPIraTH 3a >KUTTEIISUIBHICTIO JUTHHU B
JOUIKITBHOMY 3aKJIa/li, y BUTbHIN Oecii 00roBOpUTH Meqaroriyni mpooieMH, e €THA€ KOJICKTHUB
0aThKiB 1 I€1aroriB, MO3UTUBHO [103HAYAETHCS HA B3aEMUHAX AUTAYOIO 3aKjIaly 1 pOAUHHU.

OpieHTOBAaHOIO TEMATHUKOI OAaThKIBCHKHX 300piB [iTeH CTAapHIOTO IOMIKIIBHOTO BIKY
3/10pOB’A30€peXKyBaIbHOIO CHPSIMYBaHHSA €: MPOQUIAKTUKA JUTSIYOr0 TpaBMAaTU3MYy BOCEHH;
npodiIaKTUKa JUTAYOTO TPAaBMATH3MY BIITKY; MPO(DITaKTHKA IUTIYOTO TPABMATU3MY B3UMKY;
npodilakTUKa JUTSYOrOo TPaBMAaTU3My HA BECHI; €HICTh BUMOT 3aKJIaay AOIMIKUIBHOI OCBITH i
POJMHU — OCHOBHA YMOBA 370pOB’s130€peKEeHHS TUTHHH.

CratuctnyHa o0poOKa  eKCIepUMEHTATbHUX JaHuX Ticisi  (OpMYyBaJbHOTO  €Tamy
JOCIIKEHHS 3aCBiUMIIa 30UTBIIEHHS] KOHTPOIIO OaThKIB 32 BUTBHUM 4YacoM fiteit: 70% omuTaHux
0aThKIB €KCHEPUMEHTAIbHOI IPYNH 3a3HAYWIM, 110 JAITH CTAIM MPOBOAWTH HAa CBLKOMY MOBITpI
6ubi1e 3 roauH, 68% — NPUBYMIN TUTUHY AUBUTHUCS TEJIEBI30p UM IpaTUCs B KOMITIOTEPHI irpy He
OLbIlIe TOJMHY Y JIeHb. Y JITel eKCIIepUMEHTAIbHOI IPYNY MOKPALIUIIOCS CaMOIIOYYTTsI Ta HACTPIM:
Ha TOJIOBHUM O1Ib cKapuimcs Bcboro 4% aiTel, 3amamMopodeHHs He Oys0 BII3ZHAYEHO Y YKOAHOI
JUTUHHY, Bl pO3JIaJiiB CHY MoTepnaroTh juine 8% mairell. CyTTeBO 3MeHIIMIacs IIakcuBicTh (2%),
BepeAHBICTh (4%), anmaTUYHUMU CBOIX JITeHd Ha3BaTH HE MOXKE >KOAHUI 3 OaThbKiB 1€l TPyTH,
MOTaHUN HACTPIN croctepiraerbes y 6% miTel. Y KOHTPOJBHIA TpyIi MOYACTIIAA CKapru Ha
ronoBHUM OB (32%), po3naau cuy (70%), kanpusHicTb (66%), anatiro (38%).

Pesynmpratn  aHKeTyBaHHS  OaThKiB  EKCIIEPHUMEHTAILHOI TpymH  TOKa3ald, IO
CHUCTEMaTHUYHUM 3arapTyBaHHAM 3aiiMatoThest 15% nmitedt, me 70% poOuATh eni30AuyHO.
BucnosnoBans 111010 HEAOUIIBLHOCTI 3arapTyBaHHs 3adikcoBaHoO He 0yi10. B KOHTpObHIM TpyIIi
cUCTeMaTH4yHe 3arapTyBaHHs HE MPAKTUKYE ko/Ha ciM's, 30% BBaXkaloTh IJIaBaHHS Y BOJOMMAax
Ta y OaceiiHl emi30AWYHUM 3arapTyBaHHAIM. 21% BIANOBLIM NpOTH 3arapTyBaHHA B3araii. 80%
JITe eKCIepUMEHTAIbHOI I'PYNH CTalM CHIJATH BJIOMA, MPHU 4YOMY OAaThbKU KOHTPOJIOBAIH
CUCTEeMATUYHICTh CHIIaHKY. Y KOHTpPOJBHIN Tpymi jumie 58% MaloTh MOBHOIIIHHE PaHKOBE
xapuyBaHHs. 64% JiTell eKCIepUMEHTAIbHOI TPYNH CTalM JTICTaBaTUCS O JAUTAYOIO CaT0UKY
MIIIKY, B KOHTPOJIBHIN TpyIi cuTyauis He 3MiHunacs — 50% i31Th Ha MiCbKOMY TPaHCIIOPTI.

Otxe, pe3ynbTaTH (OPMYBAJIBHOIO EKCHEPUMEHTY CBiguaTh Npo e(PEeKTHUBHICTH
3arpornoHOBaHUX (OpM 1 METOJIB B3a€MOJIi 3aKjiaqy JOMIKUIHHOI OCBITH 1 POJIMHU Y IpoLect
3710pOB’s130€pexyBaTbHOTO BUXOBAHHS JITE€H CTAPIIOro AOMIKIIBHOTO BIKY.

BucHOBKHM Ta mepcneKTHBHU MOJAJbIIMX HAYKOBHX PO3BinokK. [IpoBenmene mocmimkeHHS
AO3BOJIMJIO CTBEPIUKYBATH, IO CIUIbHA MISUVIBHICTH 3aKJIady MOIIKUIBHOI OCBITHM 1 POIMHU Mae
MaKCHUMAaJIbHY MOXKJTUBICTh 30€pe)KEHHSI 3/I0POB'sI TUTHHH CTapIIIOro JAOMIKUIEHOTO BiKy. Pe3ynbTatn
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NPOBE/IEHOT EKCHEePHMEHTAIbHOI pOOOTH 3aCBIMUMIM, IO 3alpONOHOBaHI (GopMH 1 MeToaH
B3a€MO/IIT 3aKyIaly JOUIKIJIBHOI OCBITH 1 POJIMHHU Y TIPOIIECI 3/I0POB’A30€peKyBaIbHOIO BUXOBAHHS
JITEH CTapIIoro JOMIKUILHOTO BIKY MiJBUINMIMA PIBEHb 3HAHb OATHKIB 1 CTApIIUX JONIKUIHHUKIB
10710 (POPMYBaHHSI 3/I0POBOTO CIIOCOOY XKHUTTS y potHi. [IpoBijjHA PO TAKOTO MPOIIECY HATICKUTH
BUXOBATEISM, SIK OUTbII 0013HAHUM CYO’€KTaM 310pOB’s130epeKyBaIbHOTO BUXOBAHHS JIITEH.

[lepcnekTBHUM BOA4aeMO IOCTIDKCHHS B3a€EMOMIl POJWHHU 1 TMOYATKOBOI WIKOJH Y
BUKOPUCTAaHHI 3[I0pOB’sA30€peKyBaNIbHUX TEXHOJIOTIH sl 30epekeHHl 310poB’S  JIiTel
MOJIOJILIOTO IIKUIBHOTO BIKY.
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Kondratiuk S. M., Pavlushchenko N. M. Research of Health-Preserving Education of
older preschool children in collaboration with preschool education institutions and the family.

Summary. Negative trends regarding the level of children’s health in Ukraine have
intensified the importance of health-preserving education of the younger generation. The article
highlights the study of health-preserving education of older preschool children in cooperation
with the preschool education institution and the family. We used the following methods of
scientific and pedagogical research: theoretical-analysis of psychological and pedagogical
literature, generalization of advanced pedagogical experience; empirical-pedagogical
observation, conversations, questionnaires, study, and generalization of the joint work's
experience of educators and parents; statistical-mathematical processing of the obtained data.
In order to determine the current state of health-preserving education of older preschool
children in the joint activities of families with a preschool education institution, an ascertaining
stage of an experimental research was conducted. During which it was found that the educators
of the preschool education institution have a sufficient level of knowledge of health-preserving
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methods. They are confident in the fact that the interaction of the preschool education institution
and the family in this process should be mandatory. While parents do not pay enough attention
to observing the components of a healthy lifestyle for children due to their own unpreparedness
and lack of understanding of the value of healthy behavior.

In the course of the formative experiment, we took into account parents' ignorance of the
process of health-preserving education of their children. Special importance was attached to
parent conferences, the main purpose of which was the exchange of experience in health-
preserving education of older preschool children. A list of joint measures for health-preserving
education of children in preschool education institutions and the family has also been developed.
Besides, the method of visiting the child's family was widely used. Educators held individual and
collective conversations with parents.

Statistical data of the experimental work proved that the proposed forms and methods of
interaction between the preschool education institution and the family in the process of health-
preserving education of older preschool children increased the level of parents' knowledge and
older preschoolers about the healthy lifestyle formation in the family and improved the children's
health. We consider the research of the interaction between the family and the primary school in
the use of health-preserving technologies to preserve the children's health of primary school age
to be promising.

Key words: children of older preschool age, health-preserving education, family,
preschool education institution, cooperation.
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MPOBJEMA BUXOBHOI POBOTH HA YPOKAX MATEMATHUKMH:
ICTOPUYHU PAKYPC

YV Konyenyii Hosoi' ykpaincokoi wixonu (2016) ooHiero i3 0eg’samu Kuouo8Ux KOMHOHEHM
Gopmynu HOBOI WIKOIU 8KA3AHO — HACKPIZHULL NPOYeC BUXOBAHHS, KUl (popmye yinnocmi. Huni mae
Oymu nidguujena ysaca KONMCHO20 euumesss 00 3a0e3nedeHHsi HeOOXiOHOI €0OHOCMmI HABUAHHS,
BUXOBAHHA MA PO3BUMKY VUHIE HA KOMCHOMY Ypoyi. Haeuanws mamemamuxu mae YHIKATbHI
MOACIUBOCMI OJI51 BCEOIUHO020 PO3BUMKY VUHIB, (POPMYBAHH KOMNEMEeHMHOCmel, 5Ki He0OXIOHI 0
YCNIWHO20 HCUMMSA, BUXOBAHHA MOPANbHUX AKOCMelU, c8imoenady, nosedinku. LLlo6 3’acyeamu
ocobueocmi peanizayii YiniCHOI MemoOUdHoOI cucmemu BUXOBAHHSL VUHIB HA YPOKAX MAMEMAMUKY 8
nOYamKogill ma 6a3086ili WKONAX, MU NPOAHANIZYEANU, K OOCTIONCYBABC BUXOBHUL NOMEHYIA
VPOKI8 MamemMamuxu 8 OUCEPMayisax YKPAiHCbKUx HAyKOB8YI8 3a OCMAHHIX KilbKa oecsimulimo. /s
PEMPOCNEeKMUBHO20 aHANi3y oucepmayiinux oocnioxcenv (3 1991 poxy no 2020 pix) namu
BUOKPEMIICHO MPU Nepioou, OPIEHMYIOYUCL HA mpu decsimupivuus. Mu 8idibpanu ma npoananizyeanu
oucepmayii, AKi UKOHAMI 1 3axuujeHi 6 YKpaiui 3a poxu il He3anNeNCHOCMI, 8 SAKUX VKPAIHCbKI
O00CNIOHUKU NPAMO, YU OROCEPeOKO8AHO, pPO32s0aiomb NpooIemMy GUX08HOI pobOmuU HA YPOKAX
Mamemamuky. 3’C08aHO, WO VKPAIHCOKUMU OOCTIOHUKAMU ODIPYHMOBAHO: 8UXO8HA poboma Ha
VPOKAX MAMEMAMUKU 8aH#CIU8A 0I5l YOPMYBAHHSA He uuie RPULOMIE PO3yMOBOI OisIbHOCMI YUHIB, a
Ut 0151 pO36UMKY THUUX sIKOCmell ocobucmocmi. Badicauso ycsioomnosamu HA0OAHHS YKPATHCLKOL
MEMOOUYHOI HAYKU U 3 PO3YMIHHAM CYUACHUX YMOS, Yineu i 3a60amb, 2MUOOKO U KPUMUYHO
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aumanizyeamu pe3yiomamu NonepeoHix O00CHiONCeHb Memodis, Npuliomie ma 3acobié GUX0BHOT
pobomu Ha YPOKAx MameMamuKuy.

Y cyuacnux, cknaonux ona Vkpainu ymosax masuamms i 8UX08AHHA YUHIE, AKMYATbHUMU €
3a60AHHA. PO3BUBAMU 30AMHICIb YYHI8 poOumu 0OIPYHMOBAHUL 8UOIP, BUXOOSAYU 3 PI3ZHOOIUHO20
aumanizy cumyayiii ma ingopmayii; cnpusmu Gopmy8aHHIO HABUYOK CRIIKY8AHHs I chienpayi 3
iHwumuy, opmysamu po3yMiHHA MO0, WO, GIOCMONIYU GIACHI NOo2IA0U, HeobOXIOHO Oymu
20MoBUM 8ecmi 0ian02, NPOAGIAIYU NPU YbOMY N0BA2Y OO0 THUUX, CRPpUAMU (DOPMYBAHHIO 8 VUHIE
NaAmMpiOMudHUX NEePeKOHAHb, NOYYMMs YIHHOCMI HABKOIUUHLO2O Cepedosuwd i pPO3YMIHHA
HeoOXiOHOCI 1I020 OXOPOHIU; PO3BUBAMU CAMOCMITIHICIb, KPUMUYHICIb MUCTEHHS, 8YUmMuU 00Aamu
8adCcKi 1 HegusHaueHi cumyayii. I3 nposedenoeo Hamu ananizy oucepmayii, 6 SKUX YKPAIHCHKI
OOCTIOHUKU PO3210AI0Mb PI3HI ACNEKMU BUXOBAHHS YUHIG, MOMCHA 3pOOUMU BUCHOBOK, WO BUXOBHA
poboma Ha Ypoxkax MamemMamuKu MONCIUGA I 8aXCIU6A Olsl (POPMYBAHHS He Juuie NpUtiomie
PO3yMOBOT  OdistibHOCmI  YuHi8, a U Ol po36UMKY IHwux sxocmeil ocooucmocmi. (OOHiew 3
HAUBANCTUBIUUX 3AKOHOMIPHOCIEN PO3GUMK)Y MEMOOUYHOI HAYKU € HACMYNHICMb i0etl, KOHyenyitl,
Memo0oi8 00CHIOHCEHHS, KL CKIAOAOmMb 3MiCI MEMOOUYHOI HAYKU.

Knrwowuosi cnoea: ananiz oucepmayiihux 00CHiONCeHb, €OHICMb HABUAHHI MA BUXOBAHHS,
VPOKU MamemMamuKy, YKPaiHcbKi OOCTIOHUKU, OCEIMHIL npoyec 3 MamemMamuku, MemoouyHa
cucmema 8UX08AHHS, BUXOGHUL NOMEHYIA YPOKI& MamemMamuKu, KOMIemeHmHICHUU nioxio.

IlocranoBka mpoOsaemu. Sk 3azHaueHo y Konnernuii HoBoi ykpaincbkoi mkomu (2016)
OJTHIEIO 13 JIEB’ATH KIIIOYOBHX KOMIIOHEHT (POPMYIH HOBOI LIKOJHU € HACKPI3HUL NPoYec BUXO8AHHS,
axkuu hopmye yinnocmi. «Y GopMyBaHHI BUXOBHOTO CEpEIOBHIIA OpaTHMe y4acTh YBECh KOJIEKTHUB
IIKOJIH... BUXOBaHHS CHJIBHUX pHC XapaKTepy Ta YECHOT 3/iHCHIOBATUMETHCSA uYepe3 HACKPi3HUMA
JOCBiJ.... KIIlOUOBUM BHXOBHUM €JIEMEHTOM CTaH€ MpPUKJIAJ YUYMTeNs, SKUHA TMOKIMKaHUH
sanikasuty autuHy» (Konmeriss HYI, 2016). 3rimHo 3akony Ykpaiau «[Ipo moBHY 3araibHy
cepenHro ocBity» (2020) memaroriydi npalliBHUKK 3000B’s13aH1 3a0e3MevyBaTH €THICTh HaBUaHHS,
BUXOBaHHS Ta PO3BUTKY Yy4HIB. OTke, Mae OyTu IMiJBUIEHA YyBara KOXXHOTO BUHTENS [0
3a0e3redyeHHs] HeoOX1/IHOI €JHOCTI HAaBYaHHS, BUXOBAaHHS Ta PO3BUTKY YYHIB Ha KOKHOMY YpOIIL.
Huni Maemo eramn 3amycky 6a30Boi cepeHboi ocBiTH sk HOBOi yKpaiHCBHKOI IIKOJM, a MOYaTKoOBa
IIKOJIa 3aBepIIwIa nepexia. Y Oe3nepepBHOMY 3B'A3KYy Ta B3a€MOJIli Ma€ BiIOYBAaTHCS BUXOBaHHS
YYHIB y IOYAaTKOBIM IIKOJI Ta 0a30Biil MIKOMI, OCKUIBKH YCIIX OCOOMCTICHOTO PO3BUTKY Y4HIB Ha
HACTYITHUX €Talax HaBYaHHS 3HAYHOIO MIPOIO0 3aleKUTh BiJ c(HOPMOBAHOCTI 0A30BUX SIKOCTEH
MHUCIIEHHS Ta Mi3HABaIbHOI aKTUBHOCT1 YYHIB Y TOYATKOBIH HIKOJII.

BaxxnuBa ponp y moOyoBI Cy4acHOTO PO3BHUBAIBHOTO OCBITHBROTO CEPEOBHUIIA B IIKOJI
HAJIKUTh CIELialbHO OpraHi3oBaHId BHMXOBHIH poOOTI Ha ypokax MaTeMmMaTuku. HaBuaHHA
MaTeMaTUKH Ma€ YHIKaJbHI MOXJIMBOCTI JJisi BCEOIYHOTO PO3BUTKY Y4HIB, (hOpMYyBaHHs
KOMIIETEHTHOCTEH, sKi HEOOXIJHI I YCHIIIHOIO >KUTTS, BUXOBaHHS MOPAJIBHHUX SKOCTEH,
CBITOTJISIAY, MOBeAIHKU. [lenaroriuHe mapTHEpPCTBO BYMTENS MaTeMaTWKH 0a30BOI IIKOIM Ta
BUMTEIS, SKMI HaBYaB YYHIB MAaTEeMaTHUKHU y MOYATKOBIH HIKOJIi, Mae OyTH OCHOBOIO HACTYIHOCTI
y HaBYaHHI y4YHIB MaTe€MaTUKH, a TaKOX OCHOBOIO peasi3alii ITICHOI METOJWYHOI CHCTEMHU
BUXOBaHHs y4HIB Ha ypokax maremaTtuku. I11o6 3’scyBaTt ocoOmuBOCTI peanizauii HiTICHOT
METOJMYHOI CHCTEMH BHXOBaHHS Y4YHIB Ha YpOKax MaTeMaTHKW Y IOYaTKOBiM Ta 0a3oBii
IIKOJIaX, MU BUPILIWIN 3’ CYBATH, K JOCIIIKyBaBCS BUXOBHHUI MOTEHIIANT YPOKIB MaTeMaTHKH
B JMICEpTAIlisiX YKPAaiHCHbKUX HAYKOBI[IB 32 OCTaHHIX K1JIbKa JAECATUIITh.

Amnaui3 akTyanbHUX jgocnipkeHb. 11[o0 3’scyBaTu TeMaTuKy JAUcepTalifHUX TOCIiIKEHb
JNOTUYHUX 10 TPOOJIEMH BHUXOBAHHS Yy TPOILECi HAaBUYAHHS MAaTEMAaTHKH B IIKOJI, MH
mpoaHamidyBanu macrnoptd  creniagbHocTed  13.00.02-Teopiss Ta MeTOAMKAa HaBUAHHS
(matematuka), 13.00.07-Teopis Ta metonuka BuxoBaHHs, 13.00.09-Teopisi HaBUaHHS, 32 IKUMU
BUKOHYBQJIMCS JMCEpTAlliiiHI JOCHI[UKEeHHd B YKpaiHi 3a pokH ii He3aJeXHOCTi. AHami3
HampsIMiB ~ JTOCHIIJDKEHb BKAa3aHUX Yy TMAaclopTax 3a KOXKHOK CIEHIaIbHICTIO JT03BOJISIE
CTBEpKYBATH, L0 JOCIIIKEHHS METOMAIB, MPUHOMIB Ta 3acC00iB BUXOBHOI POOOTH Ha ypoKax
MaTeMaTHKd Majau O, B OCHOBHOMY, BimOyBatucs 3a cremianpHicTiO 13.00.02-Teopis Ta
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METO/JMKa HaBuaHHS (MaremaTtuka). Hamu cTBOpeHO KapTOTeKy aBTopedepariB auceprariit
(maibke 200) BuUKOHAHUX B YKpaiHi 32 poku ii He3ayiexkHOCTI 3a crerianpHicTio 13.00.02-Teopis
Ta METO/MKa HaBYaHHA (MaTeMaTuka). L1{o6 3’scyBaru, ik 1OCTiIKyBaBCs BUXOBHUM MOTEHIIIAN
YPOKIB MaTeMaTHKU Yy JUCEPTAIlisAX YKPaiHChKUX HAYKOBIIIB, MM BiiOpayii Ta MpoOaHai3yBalu
JaucepTanii, sIKi BUKOHaHI 1 3axuileHi B YKpaiHi 3a OCTaHHIX KUIbKa JECATHIITH B SKHX
YKpPaiHCBhKI TOCIIAHUKH IPSAMO, YU OMOCEPEAKOBAHO, PO3IIIAAAI0TH IPOOIEMy BUXOBHOI pOOOTH
Ha ypOoKax MaTeMaTHKH. Takux aucepTauiil y Hamii kaproreni usiBriiocs sumie 20 (10%).

MeTo10 cTATTi € PETPOCTICKTUBHUN aHATI3 Pe3y/IbTaTiB JOCTIDKEHh METOIB, TIPUHOMIB Ta
3ac00iB BUXOBHOI pOOOTH Ha ypOKax MaTeMaTHUKH, BAKOHAHUX B YKpaiHi 3a pOKH ii He3aJIeKHOCTI.

Buxiian ocHoBHOro marepiaty. st peTpOCHEKTUBHOIO aHaJl3y AUCEpTalifHUX JOCIIDKEHb
(3 1991 poxky 1o 2020 pik) BUOKPEMUMO TPH MEPIOAN, OPIEHTYIOUHCH HA JAECATUPIIYSL:

— mnepiox I —3 1991 poky o 2000 pik;

— mnepiox II —3 2001 poky mo 2010 pik;

— mnepiox IIT -3 2011 poky mo 2020 pik.

3 1991poky mo 2000 pik 3a crmemianpHicTio 13.00.12. Teopis 1 Meroanka HaBYAHHS
MaTeMaTHKH YKPaiHCBKMMH HAyKOBISIMA BUKOHAHI JWCEpTAIiifHI JOCITIHKEHHS, SKi, 30KpeMa,
CTOCYIOThCSI TpoOJIeM: oprasizamii TIpymnoBoi HaBYaJbHO-MI3HABAIBHOI AISUIBHOCTI YYHIB 7-
9 xnaciB Ha ypokax reomerpii (Bacmienko, 1992); ekoioriyHOro BHXOBaHHS Y4YHIB TIpH
BUBYCHHI MaTeMaTHKH B 5-7 Kiacax 3araabHOOCBITHBOI Imkoysm (KoBamb, 1993); akTusizartii
HaBYAIBHO-TII3HABAJILHOI AISTIBHOCTI Y4YHIB CTapIIMX KIJIACiB TPH BUBYECHHI MAaTEMaTHKH
(Irmarenko, 1997); po3BUTKY Mi3HABAIbHOI aKTHBHOCTI y4YHIB B IpOLieCl HABYaHHs anreOpH i
NOYaTKIB aHali3y Ha OCHOBI HOBUX iH(popmariitaux texnosoriid (I'omoBanb, 1997); po3BuTKy
OPOAYKTUBHOTO MUCJIEHHS TpH BHUBUEHHI anreOpu i mouatkiB aHamizy (Cemeneupb, 1998);
TuQepeHIiiioBaHNX BIIPaB 3 JIOTIYHUM HABAHTAKEHHSM SK 3ac00y pPO3BHUTKY JIOTIYHOTO
MUCJICHHS Y4HIB 5-6 KJ1aciB mpu BUBUEHHI1 MaTeMaTuku (Akynenko, 2000).

Bkazana Temartmka JHCEepTAIlifHUX JIOCHI/DKEHb 3a HAmpsSMOM METOJIUKH HaBYaHHS
MaTeMaTHUKH, B SKUX YKPAiHChKI JOCIHIIHUKH MPSIMO, YM OMOCEPEKOBAHO, PO3IVISIAI0Th MPoliIeMy
BUXOBHOI pOOOTH Ha ypoKax MaTeMaTHKH, MO-TIepIle, CBIIUNUTh PO YBary JOCHIJHUKIB 0 PI3HUX
BIKOBUX KaTeropii y4HiB: BiJ 5 xiacy 1o 11 knacy. [lo-apyre, MmoxHa cTBepmxyBaty, 1o 3 1991
poky mo 2000 pik yBara TOCITIIHUKIB 30CE€pEeKEHA Ha MUTAHHSIX BUXOBAaHHS B yYHIB Ha ypOKax
MaTeMaTHUKU: Mi3HABAILHOI aKTUBHOCTI, JIOTYHOIO MHUCJIEHHS, TOTOBHOCTI J0 I'PYHOBOI JisUTBHOCTI.
Oco0nuBy yBary npuBepTae IOCIIPKEHHS MPOOIeMH €KOJIOTIYHOTO BUXOBAHHSI YUHIB IIPU BUBYEHHI
MaTeMaTHKU B 5-7 KJlacaxX 3arajbHOOCBITHBOT IIKOJIH.

binbm rmubokuit aHali3 BKa3aHUX AMCEPTallii JO3BOJISIE BUOKPEMUTH aKTyalbHI JTOHUHI
aCIeKTH BUXOBHOI JisUIBHOCTI BUUTENS MAaTEMAaTHUKU HA yPOL:

VYV muceprauii 1. 1. Bacunenka (Bacuienko, 1992) 3a3naueHo, mo maremaruka, Hopsia 3
IHIIMMH  IIKUTBHUMHM  JMCLMIUTIHAMHM, Ma€ pO3B’si3yBaTd 3aBJaHHS BCEOIYHOrO pPO3BUTKY 1
dbopMyBaHHSI OCOOHMCTOCTI Y4YHS. 3aCTOCYBaHHS TPYIOBOI HAaBUAIBHO-ITI3HABAJIBHOI JISUTBHOCTI
IIKOJISIPIB, SIK CTBEPKYE aBTOP, CIPHUSIE PO3B’SI3aHHIO BaXKJIMBOTO 3aBJaHHS OCBITHBOTO MPOLIECY —
MOCWJICHHST BIAMOBIJAILHOCTI YYHIB 3a SKICTh HaBYAaHHS. Y JucepTallii oOIpyHTOBAaHO, IO Ha
e(EeKTUBHICTh POOOTH Y4HIB Yy TpyHi BIUIMBAIOTH Taki ()aKTOpH: BMIHHS YYHIB BCTAHOBIIIOBATU
KOHTaKTH 3 OJHOKJIACHUKaM{, OCOOMCTI CTOCYHKM MDK HHUMH; JApyxO0a, TOBapHUIIyBaHHS,
CHIBPOOITHUIITBO MK YYHSIMH (CHCTEMa «y4eHb — YYEHb») 1 MDK YYHUTENIeM Ta Y4HSAMH (cucrema
«y4YeHb — YUUTENbY). Y JOCIIIKEHH]1 PO3KPUTO CKJIJI0B1 YaCTUHH OpraHi3ailii rpyrnoBoi HaBYaJIbHO-
Mi3HABaJIbHOI JISUTBHOCTI  YYHIB: OpraHizamis poOOYoro MicIsl Y4YHIB TpYIH; MiIrOTOBKa
mdepeHIiioBaHNX AUAAKTUYHUX MaTepiajiB 3 TeOMETpIi; opraHisallis HaB4albHOI CaMOISITBHOCTI
IIKOJISIPIB; ONTHMAJIbHE TMOEIHAHHS (PPOHTAIBHMX, 1HAMBIAYAIbHUX 1 TPYMOBHX (HOPM HABUAHHS,
3BOPOTHHH 3B’30K (KOHTPOJIb, KOPEKIIisl Ta OLIHIOBAaHHS pOOOTH KOXKHOT HAaBUAJIbHOI TPYIIH).

VY nucepranii B. B. KoBans (Kopane, 1993) 3a3nadyeHo, 110 BUBYEHHS JOCBiTy poOOTH
BUMTENNIB MAaTeMaTHKH 3 €KOJOIIYHOI'O BUXOBaHHS B IIKoJaX PiBHEHChKOI Ta XMeIbHHMIIBKOI
obrnacreld YKpaiHu MOKa3alio, M0 MPaKTUKa €KOJOT1YHOTO BUXOBAHHS, SIKA CKJIANacs B CHUCTEMI
CEepeNHbOi OCBITH, II€ HE TOBHICTIO BHpIiIIye 3amadi (OpMyBaHHS 3HAHL PO B3aEMOJIIO
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CYCIITBCTBA 1 MPHUPOAU B Til SKOCTI, sika O JO3BOJIsJIa BUPOOUTH HAa IX OCHOBI E€KOJIOTIYHI
NepeKoHaHHsA. ABTOp JAWcCepTalii BKa3ye Ha HEBIAMOBIIHICTD MDK METOK E€KOJOTIYHOTO
BUXOBAHHS, SIKa BKIIt0Yae (OPMYBaHHS CUCTEMH HAYKOBUX 3HAHb, TOTJISIIIB 1 TIEPEKOHAHB, IO
3a0€31evyl0Th CTAHOBJICHHS B YYHIB BIAMOBITAJIBHOTO CTaBJIECHHS IO MPHUPOIH, 1 HASBHICTIO
3ac00iB [UIg JOCATHEHHS Ili€]l METH y Tpolleci HaBYaHHS MaTeMaTHKU. ToMmy y aumceprarii
B. B. KoBanst gocnmimkyBanucs NUISIXH TIABUIICHHS €(PEKTUBHOCTI E€KOJIOTIYHOTO BHUXOBAHHS
YUYHIB y Tpolieci HaBUaHHs MaTeMaTUKU. 30KpeMa, y AMcepTalii 3aIpornoHoBaHa i anpoOoBaHa
METOJIMKA 3aCBOEHHS €KOJIOTIYHUX 3HAHb Y MPOIIeCi HABYaHHS MaTEMaTHKU.

VY noxropebkiit qucepranii M. 1. Irnatenka (Irnarenko, 1997) 3a3HaueHo, 1o Ha MepIINii
IaH MIKUTbHOT (B TOMY YHMCIi 1 MAaTeMaTHYHOi) OCBITH BHUCTYIIAIOTh 3aBJIaHHS CTBOPEHHS
ONTUMAJILHO CIIPUSATIUBUX YMOB JJISl BUSIBIICHHS 1 pO3BUTKY 3110HOCTEH y4HIB, 3aJOBOJICHHS X
1HTepeciB 1 MoTped, PO3BUTKY HaBUYAIbHO-MI3HABAIBHOI aKTUBHOCTI 1 TBOPYOi CaMOCTIHHOCTI.
AKTHUBI3allil0 Mi3HABAIBHOI MISIIBHOCTI Y4YHIB Yy TIpoIeci HaBYaHHS MaTeMaTHKH aBTOP
qucepTanii Ha3MBa€ OJHIEID 13 TOCTPUX MPOOJIEeM, OCKIIBKM TYT TICHO MEperuliTaloThCs
COLiaNbHI, TCHXOJOrO-NeNaroriydi Ta METOAMYHI TpoOJIeMH BUXOBAaHHSI OCOOUCTOCTI.
Pesynbraramu pochimkenHss M. I Irnarenka (Irnatenko, 1997) minTBepaKeHO, IO SIKIIO
METOJIMYHA CHCTEMa HaBYAHHS MaTEMAaTUKH BPaXOBYBaTHUME: TIPUHIIUIHN 1 KPUTEPIi Mi3HABAILHOT
AKTUBHOCTI Y4YHIB; pPiBHI Mi3HaBaJbHOI AKTUBHOCTI 1 3MICT CTPYKTYPHHX Ii KOMIIOHEHTIB
(uimpoBOTO, oTepaninHoro, eMOIiITHO-BOJILOBOTO, KOHTPOJIbHO-KOPEKTYBAIBHOTO);
3aKOHOMIPHOCTI YIpaBIiHHS HABYAJIBHOIO MISIBHICTIO, TO II€ 3a0€3MeYUTh CHUCTEMATUYHY 1
[iIeCHpSMOBaHY aKTHBI3aIliF0 HABYAIbHO-TTI3HABAIBHO]T JIiISUTBHOCTI yUYHIB.

M. C. T'onoBaub (I'onoBanb, 1997) po3BHTOK Mi3HABAIBbHOI AKTHBHOCTI YYHIB Ha3WBae
OJTHIEIO 3 aKTyaJIbHUX MpPOOJIEeM HE TUIBKHM IEAaroriyHoi HayKH, ajie W ychOro HaBYaIbHO-
BHUXOBHOT'O IPOLIECY CY4YacHOI IIKOJIM, TOMY IIO B Hill MICTAThCS JpKepena 0ararbox mpodiem:
(dopMyBaHHS Mi3HABAIBHHUX IHTEPECiB, PO3BUTKY CAaMOCTIHHOCTi, PO3YMOBHX 3i0HOCTEH,
NPUILIEIUICHHS ~ YMIHHS  BUMTHCS, BUXOBaHHSA  IHIMIaTHUBHOCTI,  I[JIECIIPSIMOBAHOCTI,
BiJIMOBIAAILHOCTI, CAMOKPUTHYHOCTI, cuiu Bomi. ['imoreza mocmimxenHs M. C.T'onoBans
(l'onoBanp, 1997), sxa miaTBEpIKeHA pe3yabTaTaMU MOro JOCHIIKEHHS — METOAUYHO
OoOTpyHTOBaHE Ta IIJECIPSIMOBAHE BUKOPHUCTAHHS TaKWX JUJAKTUYHMX MOKIHBOCTEH 3ac00iB
HOBUX 1HGOPMAIITHUX TEXHOJIOTIM, SK TMJBHINCHHS MOTHBAIl YYiHHA, peaizallii
IHAUBIAYaTbHOTO TMIAXOAY JO HaBYaHHs, 3a0e3leueHHs HAOYHOCTI B HaBYaHHI, 3HAYHE
pO3IIMPEHHSI CUCTEMHU 3a/iad 1 BIpaB y Mpolieci HaBYaHHS € e()EeKTUBHUM 3aCO00M PO3BUTKY
Mi3HABAJIBbHOI aKTHBHOCTI Y4YHIB, cIpHse€ (OpMyBaHHIO IHTEpECy 10 €JIEMEHTIB IOIIyKOBOI,
HaBYAIBHO-IOCIITHUIIBKOT POOOTH.

Ha po3B’s3anns npoOiemu 3a0e3ne4eHHs YMOB JUIsl PO3BUTKY MHUCIICHHS YYHIB Ha YPOKax
MareMaTtuku crupsimoBaHi aucepramiiai pociimkenas C. I1. Cemenns (Cemenenp, 1998) ta
I. A. Akynenko (Akynenko, 2000). I. A. AkyleHKO 3a3Hadae, L0 HE MalOTh HAJIEXKHOIO
PO3KPUTTS B METOJUYHIN JIITEpaTypl MUTAHHS: 3MICTOBOTO HAIIOBHEHHSI KOMIIOHEHTIB JIOTTYHOTO
MUCIIEHHSI y4YHIB 5-6 KiaciB; CTBOPEHHS Y IIKOJIIPIB OPIEHTOBHOI OCHOBH YCBIJIOMJICHOTO
3aCTOCYBaHHS JIOTIYHUX YyMIHb 4Yepe3 BUSBJICHHS 1 3aCBOEHHS HHUMHM OIEpaliiiHOro ckiany
OKpPeMHX JIOTIYHMX YMiHb, 3MICTOBOTO, METOAMYHOTO Ta OpraHizamiiHOro 3abe3meueHHs
OIOCePEIKOBaHOTO (OpPMYBaHHS JIOTIYHMX 3HaHb 1 YMIHb y4YHIB B yMoOBax audepeHmiamii
HABYAHHS MAaTEMaTUKHU 3 BPAaxXyBaHHSM IPHU I[bOMY HECBIJIOMHUX MPOIIECIB MCHUXIKH, BIUIUBY
BUKOPHUCTAHHS y MPOIIeCi HABYaHHS MaTeMaTUKH CUCTEMH IU(epeHIiioBaHUX BIIPaB 3 JIOTTYHUM
HABAaHTA)XCHHSM Ha PO3BUTOK JIOTIYHOTO MHCICHHS Y4HIB 5-6 kinaciB. Tomy pe3ymbTaToMm
JOCIIJKSHHSI CTal pO3poOKa Ta TEOPETUYHE OOTPYHTYBAHHS METOJIUYHOI CHCTEMH PO3BUTKY
JIOTIYHOT'O MUCJICHHS Y4UHIB 5-0 KJaciB y mpoiieci AugepeHiiioBaHOr0 HaBYaHHS MAaTEeMAaTHKH.

3 1991 poky mo 2000 pik aHamoriyHa mpobjemaTrvka (BUXOBaHHS B YYHIB Ha YpPOKax
MaTEeMaTHKH Mi3HABAILHOI aKTUBHOCTI, IOTIYHOTO MUCJICHHS, TOTOBHOCTI JI0 TPYNOBOT MisTTBHOCTI)
B JHCEPTAIlisiX YKPaiHCHKUX JOCTIAHHMKIB CIOCTEPIraeThCs 1 IS TMOYATKOBOI mIKOH. Jls
npukiany, aucepramis I. I Kobepauk «CtumymnroBaHHS HaBYaJbHO-III3HABAJIBHOT AKTUBHOCTI
MOJIOAIIUX IIKOJIAPIB B yMOBaxX JW(EpPEHIIHOBAHOTO HaBYaHHA (Ha MaTepiajgax YpOKiB
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maremaTuku)» (KobGepuuk, 1995). HaykoBa nHoBu3na mocmimkeHHs I 1. Kobepruk momsirae y
CTBOpPEHHI TPH PIBHEBOI MOJIENII HABYAJILHO-ITI3HABAIBHOI aKTUBHOCTI YYHIB TIOYAaTKOBUX KJIACiB.
Takox 3a pe3yabTaTaMH IbOTO JIOCTI/DKEHHS 3allpONOHOBAHO KOMIUIEKCHY METOJHUKY
MeAaroriyHol JIarHOCTHKU 11 KUJIbKICHO-SIKICHUX ITapaMeTpiB, 3'1COBaHO (PaKTOpH — YMOBH
CTHMYJIIOBaHHS HABUYAIBHO-III3HABAJIBHOI AKTUBHOCTI YYHIB B YMOBax JIu(epeHIiiioBaHOTO
HaBYaHHS HAa yPOKaX MaTeMaTHKH.

3 2001 poky mo 2010 pik 3a cnemianbHicTio 13.00.12. Teopis i MeToaMKa HaBYaHHS
(MaTemaTHKa) YKpaiHCbKMMHU HAyKOBIIMH BHUKOHAHI JUCEPTAIIHI JOCIIKEHHS, SKi, 30Kpema,
CTOCYIOTBCSI TIPOOJIEM: pO36UMKY 00OpA3HO20 MUCNEeHHSA YYHIB TPU BUBYECHHI CTEpeoMeTpii 3
BUKOPUCTAaHHIM Komir oTepa (Bitiok, 2002), axmusizayii HasuanbHo-ni3Ha8aibHoOi OisiibHOCMI
yuHIB 7-9 KiaciB y mpoiieci BUBYCHHS I'eOMETpii 3 BHKOPHCTAHHSIM KOMIToTepa (Apximosa,
2002), poszeumxy niznasanvbHoi akmusHocmi Y4HIB 5-6 KjIaciB Ha OCHOBI HOBHX iH(OpMaIliiHIX
TEXHOJIOT1H HaBYaHHs Ha ypokax maremaTuku (Ilyoosa, 2002), cuctemMu MaTeMaTHYHUX 3a7ad
AK 3ac00y gpopmysants espucmuynoi OisnvHocmi y4HiB ocHOBHOI Imkonu (I'opuakosa, 2002),
PO36UMKYy meopuoi OisibHocmi Y4YHIB 'y Tporeci BUBYEHHS (YHKIM B OCHOBHIN MIKOJI
(Kanammnikos, 2003), akmuseizayii niznasanvhoi 0ifnbHOCmi Y4HIB OCHOBHOI LIKOJIM B MPOIEC]
pO3B’s3yBaHHS ~ MareMaTHYHUX 3amad  (inancoBoro 3micty (MexeitnikoBa, 2005),
KOHCTPYKTUBHUX 3a/1a4 SIK 3aC00y po38UMKY ME0pPHU020 MUCIeHHs YYHIB y TPOIECi HaBYaHHS
anredbpu  (Mysuuenko, 2000), gopmysanns ocobucmichux sxocmeti TIKOIsApa y Iporeci
KOMIT FOTEPHO-OpPIEHTOBAHOTO HaBuaHHsA MareMmatuku (Kpamapenko, 2008).

Y mucepramisix O. B. Bitroka (Bittok, 2002), T.JI. ApxinoBoi (Apximosa, 2002),
T. B. Ay6osoi ([y6osa, 2002), T.I. Kpamapenko (Kpamapenko, 2008) yBara 3ocepekeHa Ha
pi3HHX acrekTax (GOpMyBaHHS Ta PO3BUTKY OCOOHMCTICHHX SIKOCTEH y4HIB Ha YPOKAaX MaTEMaTHUKH B
yYMOBaX BHKOPUCTaHHS HOBHX 1H(OpMalifHUX TEXHOJOrid HaByaHHA. SIK 1 B MOmepeTHbOMY
JecATUpivYi, yBara YKpaiHCBKHMX JOCHIAHUKIB TPHKYTa 10 NpoOJeM pO3BUTKY HaBYaIbHO-
Mi3HaBaJIbHOI aKTUBHOCTI YuHiB (Apxinosa, 2002; [y6oBa, 2002; MexeiinikoBa, 2005) Ta pi3HHX
aCIIeKTiB PO3BUTKY iXxHbOTO MucieHHs (Bitiok, 2002; Kanamnikos, 2003; My3uuenko, 2006). binbi
aKTMBHO MOYMHA€E OCHIPKYBATUCS NISUIbHICHUM MIAX1M B OpraHi3alii HaBYaHHS Y4YHIB Ha YpoKax
marematuku (ApximnoBa, 2002; I'opuakosa, 2002; MexeiiHikosa, 2005).

B nucepramii T. JI. ApxinoBoi (Apxinosa, 2002) 3anporoHOBaHO HaAYKOBO OOIPYHTOBaHY
METOJUKY aKTHBi3allii HaBYaJIbHO-TI3HABAJIBHOI MisIIBHOCTI Y4YHIB 7-9 KIiaciB y mporect
BUBYCHHS T'€OMETPii 3 BUKOPUCTAaHHIM KOMII FoTepa. POOOTY BUKOHAHO 3 ypaxyBaHHSM CUCTEMHU
MCUXOJIOTO-TIEAATOTIYHMX Ta METOAMKO-TUIAKTUYHUX 3aKOHOMIPHOCTEH  PO3BUBAIBHOTO
HaBYaHHS. B OCHOBY JOCIIKEHHS MTOKJIAJICHO MTOJIOKEHHSI, III0 CUCTEMATHYHE 1 IiJIECTIpSIMOBaHe
BukopuctanHs 3aco0iB HIT Ha ypokax reomerpii MiIBHIIYe MOTHBALI0O YYiHHS YYHIB,
3a0e3neuye 1HAUBIAYAIbHUN MIAX1] IO YCBIIOMIJIEHHS YYHSIMH CBO€T TiSTIbHOCTI, € €()EKTUBHUM
3ac000M akTHUBi3allli HaBYAJIBbHO-II3HABAIBHOI [ISUIBHOCTI Y4YHIB, CIPHUSE OCMHUCIECHHIO Ta
CBIJOMOMY ONAHYBaHHIO HaBYaJbHOTO Marepiany, (opmye mi3HaBaJbHUN 1HTEpeC, HaJae
MOIIYKOBOTO, JOCTIIHUIIBKOTO XapaKTepy HaBUalbHIM MisIBHOCTI, JOMOMarae BUPOOJICHHIO B
YUYHIB MIIIHUX HAaBUYOK Ta BMIHb CAMOCTII{HOT poOOTH.

T. B. ly6oBa (/ly6oBa, 2002) Bka3dye Ha NpOTHPIYYsS MDK MOTEHI[AIOM METOJUYHO
oOrpyHTOBaHOro BUKopucTaHHs 3aco0iB HITH ams po3BUTKY Mi3HaBalIbHOI aKTHBHOCTI YYHIB 1
peabHOI0 TeIaroriyHo npaktukoro. Cepen 3aBlaHb, sKi BUKOHaHI y nucepraunii T. B. lyboBoi
([dy6oBa, 2002): BusiBiieHHs (PaKTOPIB, 110 BU3HAYAIOTH PO3BUTOK Mi3HABAJILHOI aKTUBHOCTI YYHIB 5
— 6 KiaciB Ha ypoKax MaTeMaTHKH, aHali3 MOXIUBOCTeH BUKOpucTaHHS 3aco6iB HITH mis
PO3BUTKY Mi3HABAILHOI aKTUBHOCTI YUHIB 5 — 6 KJ1aciB Ha ypoKaX MaTeMaTHKH; pO3pO0Ka OKPEMUX
KOMITOHEHTIB KOMII FOT€PHO-OPIEHTOBAHOT METOJIMYHOI CUCTEMH HAaBYaHHS MAaTeMaTUKU y4HIB 5-6
KJIaciB, COPSIMOBAHOI Ha PO3BUTOK IMI3HABAJILHOI AKTUBHOCTI YYHIB, CIIPUSHHS OUIBII TJIMOOKOMY
3aCBOEHHIO HABUYAILHOTO MaTepiany, (OpMyBaHHS IHTEpECy JI0 MOUTYKOBOI JisTbHOCTI T4 BUBYEHHS
MaTreMaTuKy B LIJIOMY, PO3BUTOK JIOTIYHOTO Ta KPUTUYHOTO MUCIICHHSI.

Y mmcepranii JI. C. MexeinikoBoi (MexkeitnikoBa, 2005) ekcrepuMEeHTATBHO JOBEICHO
3B’S130K IMI3HABAJIBHOI aKTUBHOCTI 3 PIBHEM YCIINTHOCTI y4HIB. ABTOpKa AMCEPTAIlli 3a3Havae, 110
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BXJIMBOIO YMOBOIO JOCATHEHHSI aKTMBHOI MI3HABAIBHOI AISUIBHOCTI Y4YHIB B MPOIECi HABYAHHS €
3HAHHS TICUXOJIOTTYHUX 3aKOHOMIPHOCTEH PO3BUTKY ILIKOJIAPIB. Pe3ynbTatu ekcrepuMeHTaIbHOI
NepeBIpKU Ta JOCBII BIOPOBA/KEHHS PO3B'SI3yBaHHS 3a1ad (DIHAHCOBOTO 3MICTY B IIPAKTHKY
OCHOBHOI IIKOJIM, Kl Tpe3eHToBaHi B muceptamii JI. C. MexeitnikoBoi (MexeiinikoBa, 2005),
JIO3BOJISIIOTH CTBEP/IKYBATH, 110 BUKOPUCTAHHS CUCTEMH MaTeMaTHYHHX 3a7a4 (piHaHCOBOTO 3MICTy
crnpusie: (OPMYBAaHHIO II3HABAJIBHOIO IHTEPECY Y4YHIB 10 BHBUEHHS MAaTEMAaTUKH; PO3BUTKY
JIOTIYHOTO MUCIICHHSI, TBOPYOi aKTHBHOCTI Ta Mi3HABATLHOI CAMOCTIMHOCTI LITKOJISIPIB.

3 2011 poky mo 2020 pik 3a cnemianpHicTIO 13.00.12. Teopis 1 MeToAMKa HaBYaHHS
MaTeMaTUK YKPAiHCPKUMH HAYKOBISIMMA BHKOHAHI JHMCEpTAIiiiHI JOCTIHKEHHs, SKi, 30Kpema,
CTOCYIOThCS IIPOOJIEM: MAaTEMAaTUYHOI'O MOJIENIIOBAHHS SIK 3aC00Yy eK0n02iuH020 GUX06AHHS YYHIB Y
npoleci HaBYaHHA MaTeMaTHKd B Kiacax XiMiko-Oionoriunoro mpodimo (I'pu6’rox, 2011),
(GOpMYBaHHS 1 pO36UMKY MEOPUO20 MUCIEHHs YuHi¢ B yMOBaX JW(EpeHLINOBAHOIO HaBYAHHS
maremaruku (Yarmeunukoa, 2011), pozsumky nizHasansHo2o inmepecy Y9HIB OCHOBHOI ILIKOJHU JI0
BUBUYEHHS MaTeMaTuku 3acobamu ictopii Hayku (Lllymuraii, 2013), quoakTuaHux yMoB ¢hopmyeanHs
YIHHICHO-CMUCTIOBUX OpIEHMAayiti CTAPIIOKIACHHUKIB Y MPOIeCci BUBYCHHS MPEAMETIB MaTEMaTHIHOI
ocBiTHBOI ramysi (bapymina, 2017), axmusizayii nisnaéanvHoi OisibHOCmi CTApIIOKIACHUKIB Ha
ypOKax MaTeMaTHKH B Kiacax rymanitapHux npodinis (Lummenko, 2017).

Y muceprauii O. O. I'pub’rox (I'pub’rok, 2011) 3a3naueno, mo pedopMyBaHHS CydacHOT
IIKUTBHOT OCBITH BHIMAara€ BijJ BUUTENIB, METOIMCTIB, ICUXOJIOTIB TONIYKY HOBHX TEIAroriqHUX
TEXHOJIOT1H, Ha OCHOBI SIKMX IOpSJ 3 BUCOKMM DPIBHEM TEOPETUYHOI MiIIrOTOBKU 3 MaTeMaTHKH
MO)KHA 3a0€3MEYNUTH MEPEOpPIEHTALII0 HABYAIHHO-BUXOBHOTO TPOIECy Ha ()OPMYBaHHS COIIAIBHO
3HAUYIIMX KOMIIETEHTHOCTeH YuHiB. TakoX aBTOpKa AucepTaiii CTBEpAXKye, L0 B CYYacCHHX
NEJaroriyHuX JIOCII/DKSHHSIX MPAaKTUYHO BIJCYTHI Tpali 3 METOAMKMA HABYAHHS MAaTEMaTHKH,
TIOB’s13aH1 3 €KOJIOTTYHOIO OCBITOIO 1 BUXOBaHHAM. Meta focmikenHs, BukoHanoro O. O. ['pu6 1ok,
nosrana B po3poOli, TEOPETHYHOMY OOTPYHTYBaHHI Ta €KCIEPUMEHTANbHINA MepeBipii
e(EeKTUBHOCTI KOMII IOTEPHO-OPIEHTOBAHOT METOAMYHOI CUCTEMU HABYAHHS MAaTEMaTHUKH B Kilacax
XIMiKO-010J10T1YHOTO TMPOQIII0 B MOEIHAHHI 3 €KOJOTIYHMM BHXOBAaHHSAM Y4YHIB Ha OCHOBI
MaTeMaTUYHOTO MOICTIOBAHHS PI3HOMAHITHUX XIMIKO-O10JIOTYHUX TPOIIECIB 1 SBUIL. Y JIUCepTallii
OOIPYHTOBaHO HAyKOBO-METOJIMYHI 3acaJ METOJMKM IOETallHOTO ONaHyBaHHA METOAO0M
MaTEeMaTHYHOTO MOJISITFOBAHHS IIPY HAaBUYaHHI MATEMATHKH K OCHOBU €KOJIOTTYHOTO BUXOBAHHS.

O. C. YameynukoBa y jaokropcbkiii muceprauii (Yameunukoa, 2011) crBepmkye, 110
PO3BUTOK TBOPYOTO MHUCJICHHS YUHIB Y HaBYaHHI MaTEMaTHKH JOLLIbHO TIIYMAaYUTH 1 K METY, 1 SIK
3aci0 (po3BHMHEHE B XO/1 HAaBUaHHS MaTE€MaTHKHU TBOpPYE MMCIIEHHS YUHIB CIpHs€ THTEHCU]IKAIi
iXHbOT HaBUAJIbHOI AISJILHOCTI), 1 SIK MOTUBYBAJIbHUHN (PAKTOpP HABYAHHS MAaTEMATHKH (yCBIIOMIICHHS
YYHEM MO3UTUBHUX 3MiH, 110 BiI0YBalOThCS 3 HOro OCOOUCTICTIO Y HABYaHHI MAaTEMaTHKH, CIIPUSIE
M1IBUIIEHHIO HOTO 3allIKaBJIEHOCTI B ONAHYBaHHI MpeaMera). SIK CTBEpIKye aBTOpKa IUcepTallii,
MOXKJIMBOCTI JUIsl PO3BUTKY TBOPUYOT'O MUCIIEHHS! ILIKOJISIPIB CTBOPIOIOTHCS CAMUM 3MICTOM 1 JIOTIKOIO
MaTeMaTHK{ SIK HABYAIBHOTO MPEAMETa, XapaKTepoM MaTeMaTHYHOI HaBUYAJIbHO-TI3HABAILHOL
TUSTIBHOCTI, ajie He 3a0e3NeuyloThcss HUMHM aBTOMATH4HO. [HTenekTyanbHi Ta TBOpYi 3/110HOCTI
MArOTh PI3HY IPUPOTY, aJie MiJ] YaC HAaBYaHHS MaTeMaTHKH MK HUIMHU ICHYIOTB TICHI B3a€MO3B SI3KH 1
B3aeMoBIuMBH. Y nucepranii O. C. YameyHHKoBO1 BU3HAYE€HO MICIe TBOPUOI JisUTBHOCTI B MPOILIEC
HABYaHHS MaTEeMAaTHKH Ta OOIPYHTOBAaHO 1i BIUIMB Ha PO3BUTOK TBOPYOIO MHCIICHHS YYHIB,
BHOKPEMJICHO TICUXOJIOrO-NIeJJaroriyti nepeayMoBr (opMyBaHHsS 1 PO3BUTKY TBOPUOTO MHUCIIEHHS
Cy4aCHMX IIKOJISIPIB MITITKOBOIO Ta MOJOALIOrO IOHALBKOTO BIKY B IIPOIECl HAaBYaHHS
MaTeMaTUK{, TEOPETUYHO OOIPYHTOBAHO Ta EKCIEPUMEHTAJIbHO MiATBEP/DKEHO IOLIBHICTD i
e(eKTUBHICTh 3allPOIIOHOBAHUX y POOOTI HUISAXIB 1 3aC00IB PO3BUTKY TBOPYOTO MHUCIIEHHS y4HIB B
yMOBax JAU(EepeHIIIOBAaHOr0 HaBYaHH MaTeMaTHKH.

BucHOBKM Ta nmepcneKTHBH MOJAIBIINX HAYKOBHX PO3BIIOK. Y Cy4aCHHX, CKIAJHUX U
VYKpaiHi yMOBax HaBUAHHS 1 BUXOBAHHS YYHIB, aKTyaJbHUMH € 3aBJIaHHS: PO3BUBATH 3JaTHICThH
YUYHIB POOUTH OOTPYHTOBAHMI BUOIp, BUXOASAUYU 3 PIZHOOIYHOTO aHAII3y CHUTYalid Ta iHbopMarlii;
crpusATd (OPMYBaHHIO HABUUOK CIUIKYBAHHS 1 CHIBIpALl 3 iHIIMMH; (OPMYBAaTH PO3YMIHHS TOTO,
1110, BIJICTOIOFOYHM BJIACHI MOTJISN, HEOOX1THO OyTH TOTOBUM BECTH J1JIOT, MPOSIBIISIOYH TIPH IIbOMY
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HOBary 10 IHIIUX; COPHATH (OPMYBAHHIO B YYHIB MAaTPIOTUYHHX MEPEKOHAHb, MOYYTTS I[IHHOCTI
HABKOJIMIITHBOTO CEPEAOBHUIIA 1 PO3YMIHHSA HEOOX1THOCTI HOTO OXOPOHHU; PO3BUBATH CAMOCTIHHICTB,
KPUTUYHICTh MHUCJICHHS, BUMTH JIOJIATH BAXKKi 1 HEBU3HAYCHI CUTYAITii. [3 IpOBEIEHOT0 HAMK aHAJIi3y
JUCepTallii, B AKMX YKPAiHCBKI JOCTIIHUKA PO3TJISAAI0Th Pi3HI aCMIEKTH BUXOBAaHHS YYHIB, MOYKHA
3poOMTH BHCHOBOK, IO BHXOBHAa pOOOTAa Ha YPOKAaX MaTEMAaTHKH MOXIIMBA 1 BaXMBA IS
dbopMyBaHHSI HE JIMIIE TPUHAOMIB PO3YMOBOI JIISUTPHOCTI Y4YHIB, & M JUI PO3BUTKY IHIIMX SKOCTEH
ocobucrocti. BomHoUac KOHCTaryemo, IO 4YacTKa JUCEpTaliil B SKUX YKpaiHCBhKiI JOCIiIHUKH
IpsSIMO, UM OIOCEPEIKOBAHO, PO3IIIAIAI0Th MMPOOIEeMy BUXOBHOI POOOTH HA YpOKaX MaTeMaTHKH €
BIJTHOCHO Majioro. Ha 0CHOBI BIIaCHOT HAYKOBO-JOCITITHUAIILKOT TISUTHOCTI, BIIACHUX CIIOCTEPEKEHb,
aHaji3y MeJaroriyHoro JOCBiAy, MOXEMO CTBEp/KYBaTH, IO BUXOBAHHS Y4YHIB Ha YpOKax
MaTeMaTUKU MOJKE 3/IiICHIOBATHCS:

— 3a 10mOoMOTOI0 MPUIOMIB PO3BUTKY KPUTUYHOTO MUCTICHHS. BunTenb Moke HaBYaTH YUHIB
aHaJi3yBaTH Ta OIlIHIOBaTH 1H(OpMaIlil0, BHUCJIOBIIOBATH BJAcHI JIyMKH Ta
OOI'PYHTOBYBATH BJIACHY TOUKY 30pYy. Taki HABUYKM JONOMOXKYTh YYHSIM CTAaTH CBIIOMHMHU
rpomMaasiHamMu Ta GOpMyBaTH BipHI LIHHOCTI.

— 3a J0MOMOroI0 3aCTOCYBaHHS IHTEPAKTUBHUX METOJiB. BumrTenb Moke BHUXOBYBATH B
VUHIB 3[IaTHICTh MPAIIOBATH B KOMAaHli, TOTOBHICTh TUCKYTYBAaTH Ta TMPE3CHTYBATH i7el,
00 HAaBYUTH YYHIB €()EeKTHBHO CIUIKYBAaTHUCS Ta MUIMTHCA 1eIMU. Taki HaBHUKH €
BYXIMBUMH B JKUTTI KOKHOT JIFOTUHU.

— 3a momomororo (GopMyBaHHS MO3WTUBHOI MOTHBallii. BunTens Moxke JOMOMOTTH YYHSIM
3pO3yMITH BKJIMBICTh 3aCTOCYBaHHS MAaT€MaTUYHUX 3HAHb Ta YMiHb, 30ymIKyBaTH
mi3HABAIGHUHN iHTepec. BuuTens MaTeMaTWKu MOXKE CTHMYIIOBATH MOTHBAIIIO [0
aKTUBHOCTI, 10 CaMOBJOCKOHalleHHs. Hampukian, BYMTENs MOXe MOKa3aTH y4YHSM, SKi
MOYKJIMBOCTI BiTKPHBAIOTHCS TIEPEJI JIOAbMH, SIKi T0Ope 3aCBOIIN MaTeMaTHKY.

— 3a JI0mOMOror PO3BUTKY CAMOCTIHHOCTI Ta BIAMOBIJAIBHOCTI y4HIB. Bumutens moxe
JOTIOMOTTH y4YHSIM PO3BUBATH CAMOCTIMHICTH Ta BIAMNOBIJANBHICTh, CIHOHYKAIOUH iX
BUPIIIYBaTH 3aBJaHHS CAMOCTIHHO.

— 3a JI0mOMOro BIACHOTO TMpHUKJIaay. Buurenh mareMaTuku O€3yMOBHO € JUIsl YYHIB
MPUKJIAIOM TE€BHOI TMOBEAIHKUA. BiH MOXe IEeMOHCTpYBaTH TapHI MaHEpH, MPUHIUIH
CIPaBEIMBOCTI TOIIIO, L]0 MOKE CTUMYJIIOBATH YUYHIB JIO HACJ1TyBaHHS.

OpHiero 3 HABAXIIMBIIIUX 3aKOHOMIPHOCTEHN PO3BUTKY METOJMYHOT HAYKU € HACTYIHICTh
17Ied, KOHIIEMII, METOMIB JOCHIJKEHHs, SKI CKIaJaroTh 3MICT METOJAMYHOI Hayku. Hare
BXO/DKEHHSI y €BpOINENHChKY HAyKOBY CIHUIBHOTY IHICJI Hamoi MepeMOrd Mae BiIOyTHCS 13
MIMOOKUM  PO3YMIHHSIM BJACHMX JOCATHEHb Ta HAlllOHANbHOI 1J€HTUYHOCTI. Baxnuso
YCBIIOMITIOBATH HaA0aHHS YKPaiHCHKOI METOAMYHOI HAyKH M 3 PO3YMIHHSM Cy4acHUX YMOB,
el 1 3aBaaHb, TVIMOOKO W KPUTUYHO AaHATI3yBaTH pPE3YIbTaTH TMOMEPEIHIX TOCIIKEHb
METO/IB, MIPUHOMIB Ta 3aCO0IB BUXOBHOI poOOTH Ha ypoKax MaTeMaTHKH.
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teaching, upbringing, and development of students in every lesson.
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Mathematics education offers unique opportunities for the comprehensive development of
students, forming competencies necessary for successful life, and cultivating moral qualities,
worldview, and behavior.

To investigate the features of implementing a holistic methodological system of student
upbringing in mathematics lessons in primary and secondary schools, we analyzed how the
educational potential of mathematics lessons was studied in dissertations by Ukrainian
researchers over the past few decades.

For a retrospective analysis of dissertation research (from 1991 to 2020), we identified
three periods based on three decades. We have selected and analyzed dissertations that were
carried out and defended in Ukraine during its independence, in which Ukrainian researchers
directly or indirectly considered the issue of educational work in mathematics lessons.

It was found that Ukrainian researchers have substantiated the importance of educational
work in mathematics lessons not only for the development of students’ mental activity but also for
the development of other personal qualities. It is important to realize the achievements of
Ukrainian methodological science and to deeply and critically analyze the results of previous
studies of methods, technigques, and means of educational work in mathematics lessons with an
understanding of modern conditions, goals, and objectives.

In the modern conditions of education and upbringing of students, which are difficult for
Ukraine, the following tasks are relevant: to develop the ability of students to make informed
choices, based on a comprehensive analysis of situations and information; promote the
formation of communication skills and cooperation with others; to form an understanding that,
defending one's own views, it is necessary to be ready to conduct a dialogue, while showing
respect for others; to contribute to the formation of patriotic beliefs in students, a sense of the
value of the environment and an understanding of the need to protect it; develop independence,
critical thinking; learn to overcome difficult and uncertain situations. From our analysis of
theses, in which Ukrainian researchers consider various aspects of student education, we can
conclude that educational work in mathematics classes is possible and important for the
formation not only of students’ mental activity techniques, but also for the development of other
personality qualities. One of the most important regularities of the development of
methodological science is the continuity of ideas, concepts, and research methods that make up
the content of methodological science.

Key words: analysis of dissertation research, unity of education and upbringing,
mathematics lessons, Ukrainian researchers, educational process in mathematics, methodical
system of education, educational potential of mathematics lessons, competence approach.
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COIAJIBHO-EMOIIITHE HABYAHHS HA YPOKAX MATEMATHKH:
CYYACHI TEHAEHIIIT

Y ecmammi npoananizosano cyuachi nioxoou 00 6npo8ad’CeHHs COYIANbHO-eMOYIHO20
HABUAHHS HA YPOKAX MAMEMAMUKU HA OCHOBI AHANI3Y MINCHAPOOHO020 00c8idy. YV npoyeci
O00CIONCEHHS.  BUKOPUCTNOBYBAUCL MEOPeMUYHi  Memoou OO0CHAIONCeHHs: aHAN3, CUHME3,
NOPIBHANHA, AHANOCISA, V3A2ANbHEHHS NPU ONPAYbOBY8AHHI HAYKOBO-MEMOOUUHOI Nimepamypu,
cmanoapmie MamemamudHoi 0ceimu, Hag4aIbHUX NPOSPAM 3 MAMEMAMUKY MA THULUX OCEIMHIX
ookymenmis. Iliokpecneno, wo coyianvho-emoyitine HABUAHHI MAE OYMU B8ANCIUBOIO YACTNUHOIO
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00C8i0y YuHs 6 WKON, 0cobnueo 6 novamxosit wxonai. Ilpeocmasneno 0oceio inmeepayii
CoOYianbHO-eMOYIliIHO20 HABYAHHA V npoyec HasyanHs yunie mamemamuxu y CIIA ma Kanaoi.
Ha npuxnaoi naeuanvnoi npoepamu 3 mamemamuku y Oumapio (Kanaoa) noxazano
MOJCTIUBOCMI  PO3BUMKY  COYIANbHO-EMOYIUHUX MA MAMEeMamuyHol KOMNEemeHmHOCmel.
Onucarno doceio wmamis Kenmyxi ma Texacy (CILLIA) wooo inmezpayii coyianbHo-eMOyitiHux
ma mamemMamudyHoi KoMmnemeHmuocmel Ha pieHi cmandapmy mamemamuxu. Onucani
KOHKDEemHi ~ NPUKIAOU  BNPOBAONCEHHS — COYIANbHO-eMOYIUHO20  HABYAHMA  HA  VPOKAX
Mamemamuxu. Buoxkpemneni nopadu euumensam mamemamuxu wooo 6Npo8a0I’CeHHs COYIaNbHO-
eMOYIIHO20 HABYAHHS HA YPOKAX MAMEMAMUKU.

Coyianvie ma emoyiline HABYAHHA € eheKMUBHUM CHOCOOOM CHPUSAHHA NOZUMUBHUM
pe3yibmamam y Hag4aHui, NCUxXonr02iunomy 300po8’i ma oiazononyyyi dimetl i monoodi. Ilpome
BUHUKAIOMb NUMAHHA: AKI KOMNEMEHMHOCMI COYIANbHO-eMOYIUHO20 HABUAHHA MOJICHA |
HOMPIOHO pO36USAMU Y NPOYECT HABYUAHHA MAMEMAMUKU,; K iX po3sueamu ma UMipiosamu 6
piznux  koumexkcmax?  Takooc — 3po3ymino, WO — pO3GUMOK  COYIANbHO-EMOYIHUX
KOMNemenmHocmel Mae peanizogyeamu niocomosnenuil euumens. Omosce 8adCIUBOI0 €
ni02omoeéxka ma npogecitiHutl po36UMoK euumenie O0as peanizayii CcoOYianbHO-eMOYIUHO20
HAaBYamHa Ha ypokax mamemamuku. Heobxionum makooxc € oOudakmuyne 3abe3nedeHHs
PO3BUMKY COYIANbHO-EMOYIHUX MA MAMEMAMUYHOI KOMNEMeHmMHOCMeEll.

Kniwouosi cnosa: coyianvro-emoyitine HABYAHHSA, HABYAHHA MAMEMAMUKU, MAMeMAMUiHd
Komnemenmuicme, oceimuiu npoyec, Hosa ykpaincoka wikona, oceimms npocpama, emuyne HaguaHHsI.

IMocranoBka mnpoOJemu. OcHoBHOWO imeer0 HoBOi ykpaiHCBKOi HIKOMM € BUXOBaHHS Ha
IIHHOCTAX 1 iX HackpizHe (OpMyBaHHS IIiJ Yac OCBITHBOTO Tpolecy. 30Kpema, If ifes
BiIoOpakaeThest y (popMyIFOBaHHI METH MOBHOI 3aralibHOI CepeTHbOT OCBITH — BCEOIYHUI PO3BUTOK,
BUXOBAHHS 1 coIiaii3aiisi 0COOMCTOCTI, SKa 3/[aTHA JIO XHUTTS B CYCHUIBCTBI Ta IMBUII30BAHOI
B3a€MOJIii 3 MPHPOAOI0, MAE IMPAarHeHHS JO0 CAMOBIOCKOHAIEHHS 1 HAaBUAHHS BIPOJOBX KHUTTS,
TOTOBA JI0 CBIIOMOT'0 HUTTEBOIO BUOOPY Ta caMopeaisalili, BIIOBIIAIbHOCTI, TPY0BOI JISUTBHOCTI
Ta TPOMAJSIHCHKOI aKTHBHOCTI [2]. IHCTpyMeHTOM (oOpMyBaHHS NepepaxoBaHUX SKOCTEH MOKe
crati couianpHo-emomiiHe HaBuaHHs (CEH), amkxe CEH € iHCTpyMEHTOM pO3BHUTKY M’ SIKMX
HABUYOK: YMIHHS KOMYHIKYBaTH, MiJTPUMYBaTH MO3UTHBHI CTOCYHKH, CIIiBIEpEXUBaTH coOl i
IHIIIUM, KepyBaTW BJIACHUMU EMOLISIMM Ta PO3YMITH €MOLii IHIIMX, MpaloBaTU B KOMaHJI,
KPEaTUBHO 1 KPUTUYHO MHUCIIUTH, HABYATUCS POTATOM YChOT'O KUTTS TA CHPHUSTH CTBOPEHHIO OLIBIII
JOaUIMBOTO Ta CIPABEIJIUBOTO CBITY TOIIO.

AHasi3 aKkTyaJdbHMX AocCTiKeHb. [lo3uTuBHMI BB BnpoBamkeHHs nporpam CEH Ha
aKa/JieMiuHl, TIOBEIIHKOBI, €MOIIHI, COLIaJbHI 1 KOTHITMBHI pE3YyJlbTaTl pPO3BUTKY Y4YHIB
MiATBEPIKYEThCS Y TpAIsX BITYM3HSHUX Ta 3aKOPJOHHHUX IOCTITHHKIB. [lepeBakHa OLIbIIICTH
nocminaukiB, Oepyun 3a ocuoBy mimxomu CASEL (Collaborative for Academic, Social, and
Emotional Learning), corianbHe Ta eMOIliiiHe HaBYaHHS pPO3YMIIOTh SIK MPOIEC, 3a JAOMOMOTOIO
SIKOTO JIITH PO3BUBAIOTH 3HAHHS, CTABJICHHS Ta HABWYKU ISl PO3YMIHHS Ta KEPYBaHHs €MOILISIMH,
BCTAQHOBJICHHSI Ta JOCSTHEHHs IIiJIed, MpOsBY €MIaTii, MiATPUMKHM MO3UTUBHHUX CTOCYHKIB Ta
NPUAHSTTS BiANOBiAaTbHUX pilieHb [S]. CouianbHO-eMolliiiHe HaBYaHHS 1€ PO3BUTOK 5 OCHOBHUX
CTPYKTYPHHX €JIEMEHTIB — CAMOYCBIIOMJIEHHSI, CAMOOpPraHi3allis, colliajbHa CBIIOMICTb, T00Y/10Ba
CTOCYHKIB Ta MPUHHATTS BIAMOBIAATFHUX pimieHs [ 1; 5]. O0rpyHTOBaHO, 1110 HABYAHHS MAaTEMATUKH
Moke OyTH OUIbII e(eKTUBHMUM, SIKIIO METOJM HABYAHHS Ta BUKJIAJIAHHS YITKO PO3POOJIEHI /s
COpUSHHS PO3BUTKY BCiX I'siti ocHOBHUX enemeHTiB CEH. Hampukman, BumTen maTemaTuku
MOXKYTh JIOTIOMOI'TH YYHSIM: TOOQUUTH 3B’ 30K MIX MOTOYHUMH 3aBJIAHHSAMHU Ta IXHIMH OCOOUCTUMHU
1HTEepecamMu (CaMOCBIJIOMICTD); YAOCKOHAIMTH HaBUUKU 30CEPEKEHHSI YBaru, KEpyBaHHs CTPECOM 1
TPUBOT'OIO Ta JIOCSTHEHHS IIUJIeH /1 epeKTUBHOI y4acTi B HaBYaHHI (CaMOYTPABIIHH:); PO3BUBATH
YCBIIOMJICHHSI TIO3UTUBHOI MTOBE/IIHKU B KJIAC1, TTOBA31 10 OJHOMITKIB 1 BUMTENIB, @ TAKOXK €MITaTIl Ta
CIIPUHAHSTTIO TIEPCIIEKTUBYU ISl 3aCTOCYBaHHS MaTeMaTWYHUX MIpKyBaHb 10 MpoOJIeM peaibHOTo
CBITY Ta TieperyisiAy MipKyBaHb IHIHMX (COIiaabHa 0013HAHICTD); MOTJIMOUTH HAaBUYKU MOBJICHHS Ta
CIlyXaHHs (HaNpHKIal, SK 3aJaBaTH 3allUTaHHs], SIK J0Ope CIyXaTH Ta SK €()EeKTHBHO IIyKaTH
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JIOTIOMOTH, SIKIIO JIIOJIMHA HE PO3YyMi€ aKaAeMIUYHOTrO 3MICTy) 1 3JaTHOCTI CIHIBIPAIIOBATH IS
BUpIlIEHHs] Tpo0ieM (HABUYKH CTOCYHKIB); BHUKOPHCTOBYBAaTH CTpaTerii MipKyBaHHs, 1100
oOMipKyBatd BHOIp 1 LUl SK CrIocid PO3BUTKY CHJIBHHX HABUYOK MPUHHATTA PpillICHb
(B1IMOBITAIBHOTO TIPUUHATTS pilieHs) [9].

VBary BnopoBamkenHs CEH B ykpaincekiidi mkomi npuniisitors: [ buuko, O.['mo6a,
JI. I'puneBny, O. Enpkin, C. Kanammikoa, M. MapkoBceka, H. Xapuenko Tta inmi. Ha ceoromHi, B
VYkpaiHi TPOBOJUTHCS EKCIIEPUMEHT IIOJ0 BIPOBAKEHHS COIaIbHO-€MOLIHHOTO Ta E€TUYHOIO
naBuanHsi (CEEH). CEEH — ne ocBitHs mporpama, po3pobiena crerianictamu Emory University
JUISL KOXKHOTO DiBHS OCBiTH. BoHa peanisyerbcs uepe3 mpoBeneHHs okpemux ypokiB 3 CEEH.
CouianbHe Ta €MOLiMHE HaBYaHHS 4YacTO BHUKOPHCTOBYIOTh $K BHXOBaHHS CIIPSIMOBaHE Ha
3ano0iraHHs  MpoOJIEMHIN TOBEIHII Ta 3a0XOYCHHS IIO3UTHBHOI IOBEAIHKM B YCIX Y4HIB.
EdextuBnicts Takoi mozaeni mporpamu CEH nmoBemeHO y 0araTh0X HayKOBHX JOCHIIKCHHSX.
OpnHak, Takuil migxig morpedye BBEACHHS y OCBITHIM Mpolec J0JaTKOBHX TOMUH. PO3BHTOK
COIIATbHUX Ta €MOIIHHNX HABMYOK Yy YUYHIB IOYATKOBHX KJAaCiB BHCBIT/IIOIOTH y mpaisix E. Al-
Jbouri, N.C.Z. Andrews, E. Peddigrew, A.Fenwick-Smith, E.E. Dahlberg, S.C. Thompson Tta iH.
Po3poOka, nocBin BhpoBamkeHHs, BIUIMB HaBuaibHUX mporpam CEH s migumTkiB ommcani y
npaisix A.L Green,.S. Ferrante, T.L. Boaz, V.A. Coelho, V. Sousa Ta in. InTerpariito comiaibHO-
€MOLIIHHOr0 HaBYaHHA Ta HAaBYAHHSA MAaTEMAaTHKH Yy TOYaTKOBIM Ta OCHOBHIM IIKOJI BHBYAIOTh
R. Sears, J. Bay-Williams, J.C. Willingham, A. Cullen, K. Grace, A. Lucenta, S. Creighton,
C. Joswick, C.N. Taylor Ta iH.

HasiBHi nocmimpkensas miarBepmkyoTh BaxmBicts CEH i po3BUTKY M’SKMX HaBHYOK Ta
JIOIATKOBO TIPUITYCKalOTh, 10 MIKUIbHI mporpamu CEH MOXyTh MaTé yHIKaJbHE MicCLE s
CIIPUSHHA PO3BUTKY HABHYOK, HEOOXITHMX JUI 3I0POBOTO KOTHITHBHOTO, COIIAIBHOTO Ta
eMOLIIfHOro po3BUTKY. 3anpoBajpkeHHs nporpam CEH mnop’s3aHi 3 HHM3KOK TO3UTUBHHX
pe3yNbTaTiB U YYHIB, 30KpeMa: 3aTy4eHHsI 10 OUTBIIOI TPOCOMIATBHOI TOBEIIHKH, TOKPAIIICHHS
aKaJIeMIYHOI y4acTi Ta IOCATHEHb; 3HIKEHA arpecisi; 3MEHILEHHS eMOLIIIHOTO cTpecy; (opMyBaHHS
Ta MiATPUMKA MO3UTHUBHUX CTOCYHKIB; CIIPUSHHS 3arajlbHOMy 100po0yTy [3].

OcranniM yacoM, BropoBamkeHHd CEH po3BuBaeTbcs 3a TakuMH — HalpsiMamu:
a) IHTerpallis  COLIaTbHO-EMOIIITHOTO HaBYaHHS B aKaJeMiuHi HaBYallbHI MPOTpaMUu;
0) BOPOBa/DKEHHS OKPEMHX KypCiB Ha piBHI INKOJHM, TPOMAJAW YH JEp)KaBU; B) CIPHSIHHS
BJIaCHOMY J00poOyTy BYMTENIB 1 PO3BUTOK COIL[aJIbHO-EMOLIHHUX KOMIETEHTHOCTEH Y
BUMTENIB. Y HAIIOMY JOCIHIPKEHHI, 3yIMHUMOCh Ha mnepuoMmy Hanpsmi — iHterpauis CEH y
Ipoliec HaBYaHHs Y4HIB MaTEeMaTHKH.

Mera crarTi — mnpoaHanmizyBaTH Cy4acHI MiAXOAW JO BIPOBAJKEHHS COL1aIbHO-
€MOLIITHOI0 HaBYaHHS Ha YpOKax MaTeMaTUKU Ha OCHOBI aHAJIi3y MIXXKHAPOIHOTO JOCBIAY.

Bukisaa ocHoBHoro marepiaay. Ilcuxomnoru noBojsTh, 1o Bik Big 4 10 14 pokiB €
nepioloM OE3IIHHOTO COLIaJIbHOI0, EMOLIHHOTO Ta KOTHITUBHOTO PO3BUTKY. 3 OUIBII BUCOKOIO
IUTACTUYHICTIO MO3KY, HIX Y JOPOCIHUX, JITH Ta MOJIOb OCOOJMBO CIPUUHSTIUBI O PO3BUTKY
KOMIIETEHTHOCTEH COIiaJIbHO-€KOHOMIYHOr0 HaBuaHHs. llIkinbHE HaBUaHHS € KIIFOYOBUM
MepiojioM y PO3BHUTKY [ITEH, TAKOX IIKIJIbHE CEPEIOBHUINE € IMOTEHINAJIOM IS B3aeMOIl 3
IMIMPOKUM KOJIOM OJHOJITKIB. 3pOCTarouuii iHTepec 10 OJaromoyiyddss MOJIOJAi B HMIKUIBHOMY
KOHTEKCTl MIJKPECTIOEThCSI 3POCTAIOUMM  YCBIIOMJIGHHSM MpoOiieM 1HTepHamizauii Ta
eKCTepHallizalii, 3 SKUMH CTUKAIOTHCS MOJIOAI JIIOAM, BKJIIOYAIOYM TPUBOTY, JEHpecito,
3aJIIKyBaHHs Ta arpecito [3].

Y BCbOMY CBITI OyJI0 BIIPOBAPKEHO 0araTo yCHIIIHUX, 3 IOBEIEHOI0 €PEKTUBHICTIO MPOrpam
CEH. Hanpuknan, nporpama «CripusiHHS cTparterisM aibrepHaTuBHoro mucienss» (PATHS) [11],
sKa Oyna mpoBefieHa B 06araTboX KpaiHax, IOKasana MO3WTHBHUM BIUIMB Ha PIBEHb arpecii AiTew,
ColllaJIbHY KOMIIETEHTHICTh Ta akajaemiuHy ydacTb. [lomibna mporpama CEH y Ilopryramii
«[To3uTHBHE CTaBIEHHS» Ma€ Ha METI MiJBUILUTU COLaIbHY OOI3HAHICTh Y4HIB, CAMOKOHTPOJb 1
CaMOOIIIHKY, & TaKO’K 3MEHIIUTH COLIaIbHY TPUBOTY Ta 130sito [4]. Y Kanani Taki mporpamu, sk
«The Roots of Empathy» ta «MindUP», miarpumyioTh 3ailydeHHs Y4HIB /0 HPOCOIUaIbHOI
MOBE/IIHKH, a TAKOXK TOKPAIIYIOTh KOTHITUBHUN KOHTPOJIb, EMIIATIIO T4 CIIPUUHATTS OTHOJITKAMH.
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Barato pizaux nporpam CEH 6yno po3po6ieHo Ta BopoBamkeHo B mkoiax Cromyuenux LTatis
AMepHKH, TIOYMHAIOYM BiJI YHIBEPCATBHHUX MPOrpaM IS IUJIOr0 KJIacy 1 3aKiHUYHOYH ITUTLOBUMH
nporpaMamu sl JiTel 13 rpynu pu3uKy Ta Jiteil i3 nedimuroM HaBuUoK. Takok, 3HAUHO 3pocia
KUTBKICTh IITATIB, SIKi 3aTBEPAWIM CTAHAAPTU COIIATBHO-EMOIIMHOTO HABYaHHS Ta PEKOMEHIAIl
JUTSL IITPUMKHY BIPOBAKEHHS 1X y 1mKonax. Bnpoamkenns nporpam CEH y mikonax nepeBaxHO
MIATPUMYETBCS BUUTENSIMH, OUTBIIICTh 13 skuX moBigomiste, mo CEH mae Oytu BaxImBOIO
YaCTHHOIO JJOCBITy Y4HS B ILIKOJIi, OCOOJIMBO B IMOYATKOBIH 1Ko [7; 8].

®opmMyBaHHS Ta PO3BUTOK COLIATBHUX M €MOIIMHUX KOMIETEHTHOCTEH MOXKe BIIOyBaTUCS Y
nporeci BUBUCHHS KOHKPETHHMX HAaBYAJIbHUX JMCHUIUTIH, 30KpeMa, MaTreMaTHKH. Y Oararbox
KpaiHax CBITY, Ha piBHI CTaHIApTIB MAaTEMAaTHKH, HABUYAILHUX MPOrpaM 3 MaTeMaTUKU COLIaJIbHO-
eMoliiiHe HaB4aHHsA € 000B’s3koBUM. Hanpuknan, y Kanani, Kowmicis 3 muTaHe NCHXI4HOTO
3n0poB’s Kanaau He yuine BU3HA€E MCUXIYHE 37I0pPOB’S JITEH Ta MOJIOII MPIOPUTETOM, aje TaKOXK
BU3HAYAE IIKOJIM SK BAXIMBUNA KOHTEKCT JUIsI BHXOBAHHS COLIAIFHO-EMOIIMHUX HABUYOK,
HEOOX1IHUX IJISi CIIPUSHHS TMO3UTHBHOMY COLITbHOMY, €MOIIIITHOMY, PO3YMOBOMY PO3BHUTKY Ta
aKaJIeMIYHOMY PO3BUTKY. 30KpeMa, Yy HaBUIbHIM Mporpami 3 mMaremaThku it 1-8 kmacis [14],
O0OB'SI3KOBI BUMOTH [0 HABUaHHS OIMCAHO y HABYAIBHOMY IUIaHI B 3arajilbHUX 1 KOHKPETHHUX
ouikyBaHHsX. [[J11 K0o’kHOTO po3ainy HaB4anbHOI nporpamu (A, B, C, D, E, F) 3 maremaruku s 1—
8 KIaciB HaBEAEHO 3arayibHi OYIKyBaHHS Ta KOHKPETHI OYIKyBaHHS. Y CYKYITHOCTI 3arajibHi Ta
KOHKPETHI OYiKYBaHHS MPEJCTABISIIOTh 000B’I3KOBY HABUAIBHY MPOTrpamy, IPUIOMY: PO3IUT A 11e
ColllaTbHO-eMOIIIHEe HAaBYaHHS 1 MareMaThuHi mporecu, B — uucna, C — anredpa, D — nani, E —
BiTYYTTS IIpocTOpy, Ta F — iHaHCOBa rpaMOTHICTB.

BinmoBigHo no miei nmporpamu [14], HaBYaHHS TOB’s3aHE 3 HAMPSAMKOM A, 116 HaBUYKH
COLIIaTbHO-EMOIIIIfHOTO HAaBYaHHS Y MaTeMaTHIll Ta MaTeMaTUYHUX MpOIlecax, 10 BigOyBaeThCs
B KOHTEKCTI HaBYaHHs, MOB’s3aHoro 3 iHmmMH Hanpsmkamu (B, C, D, E, F). Jlo ocHoBHHX
ckaagosux CEH Ha ypokax mareMaTHKHM BilHOCATBH: ineHTHdikauwia i ynpaBiiHHSA
eMOIliIMH; YIPABJiHHA CTpPecOM 1 WHOro mMOJOJAHHSA; MO3MTHBHA MOTHBaIis |
HAIOJICTJIMBICTh; HABUYKH 310POBHX CTOCYHKIB; CAMOCBIZIOMICTBb I BITUYTTH ileHTUYHOCTI;
KPUTHYHE Ta KpeaTHBHe MMCJIEHHs. 3arajibHi O4IKyBaHHs JJs po3aAully A chopMylibOBaHl y
BUIVISIAI TaOJIMIU OAHAKOBOI IiIg Beix kiaciB. Tako:k, 1o xoxxHol ckiaamoBoi CEH mist kokHOTO
KJIaCcy HaBeJEHI MPHKIaau, MPU3HAYeHI Ha JonoMory BuuTensiMm. Ili yac miuaHyBaHHS 3MiICTy
HABYAHHSI, BUUTENSIM BaKJIMBO: MEPEKOHATHCS, [0 OTPUMaHUH JOCBIJ BiNOBiIa€ HaBYATLHUM
Ta KUTTEBUM IHTEpecaM YYHIB; BU3HAUUTH PI3HOMAHITHI CIIOCOOM Mi3HAHHS Ta BUKOPUCTAHHSA
MaTeMaTUYHUX npoiueciB. Hampuxman:

1 knac. Ioenmudpixayis ma ynpaeninHs emoyiamu.

Konu  yuni  Oocnidocytoms  iimogipricms  moco, wo nodii  giobysaromoucs, i
BUKOPUCMOBYIOMb MAKI MEPMIHU, K «HEMONCIUBOY, «MONCTUBOY | «NEGHOY, WOO onucamu yro
ILMOBIPHICTb, 8OHU MOJCYMb PO3MIPKOBY8AMU | 8USHAYAMU PI3HI eMoyii, AKi 860HU 8I0YY8AIOMb.
Hanpuxnao, saxwo 6 peanvnomy owcummi 8ipo2iOHIiCmMb OOWy € NEeBHON, BOHU MOMCYMb
nog’azamu ye 3 po3uapy8anHam yepe3 HeoOXiOHICMb 3MIHUMU c60i naanu. 3 iHuwo2o0 60Ky, 60HU
MOACYMB BIOUYMU NOJIESULEHHSL IO MO20, WO POCIUHU OMPUMAIOMb 800y, HEOOXIOHY OJisL POCM)Y.
Yuni  mooicymo  cpopmyniosamu abo obeosopumu  pizHi cmpameeii, AKi B0HU MONCYMb
BUKOPUCMOBY8AMU 8 PIZHUX CUMYAYIAX, W00 00NOMOSMU 8USHAYUMU, Nepesipumuy ma Kepysamu
ceoimu emoyiamu. Cmpamezii MONCYMb BKIIOUAMU BUSHAYEHHS AILIMEPHAMUBHUX HIAHIE8 ab0
nioxo0is, po3podOKy ma GIONpayr8aHHs CYEHApito Ol BUPANCEHHS CB8020 DO3YAPYBAHHS MaA
Cnpob6 eusHauumu peyi, Ha AKi GOHU MAlOMb MEHWUL KOHMPONb (HANPUKIAO, 6i0CMeNCeHMHs
uacy) ma 30cepeodcer s Ha peuax, Hao AKUMU BOHU MAIOMb OLIbUUUL KOHMPOIb.

7 knac. Camocgioomicme i 8i0yymms i0eHmuyHocmi

Konu yuni euznauaroms i nopisnioroms 0OMiHHI KypCU ma KOHEEPMYIOMb [HO3EMHI 8aNOMU
8 KAHAOCbKI 001apu ma HA6NAKU, GOHU MOJICYMb PO3MIPKO8Y8amu npo c80i 0cooucmi 368 'a3Ku 3
IHWUMUY KpaiHamu ma Kyibmypamu, ixui YyiHHocmi ma 00c8io, a makKoxic npo me, 5K ye 6Naueae
Ha ixHe noyymms ideHmuynocmi. Bcmanosanowouu 38 ’s3Ku 3 8U8HeHHAM icmopii ma ceozpaghii,
VUHI MAKONC MONCYMb PO3MIDKO8Y8AMU NPO OUCOANAHC eKOHOMIYHOI 81a0u MidC KpaiHamu,
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BHYMPIWHIO Ma 2100a1bHY OIOHICMb MA 8NAUE ICMOPULHUX NPOYECTs, MAKUX K KOJOHIANI3M, HA
ix nouymms ioenmuynocmi. Po36umox HasuUuoK KpUmuyHo20 MUCILEHHS 8 MAmemMamuyi modice
00NOMO2MuU YUHAM 6CIAHOBUMU Yi 36 S3KU.

Bim3navaerbcs, 1m0 111 3pa3Ku, TPU3HAYEH] JIUIIIE JUIS UTFOCTparlii, 1 X MO)KHA 3aMiHUTH a00
JOTIOBHUTH 3aBJaHHSIMH Ta HaBYAJILHUMHU KOHTEKCTaMH, sIKi BiI0OpaXaloTh IHTEPECH yYHIB, a
TaKOXX HAJAOTh YYHSM MOJKIIMBICTH JI3HATHCS MPO PI3HOMAHITHI KyJbTYpH Ta CIUIBHOTH B
mraHo0IMBHHN Ta oiH(opMoBaHuii crocio.

Henaprament ocBitm mraty Kentykki, CIIIA (KDE) po3po6uB mjisi KOXKXHOTO Kjacy
MOKPOKOBI omuch iHTerpamnii ocHoBHuX KommnereHTHOocTelh CASEL y ixHi MaTemarwyHi
crangapti. JlokyMeHT «lHTerpauis COLiaJbHOrO, €MOLIMHOrO Ta aKaJeMIYHOI'O PO3BUTKY
(SEAD) B pamkax akagemiunux crtaHmapTiB Kenatykki (KAS) 3 maTemMaTukmy npusHauYeHUN IS
BUMTENIB, JUId €(EeKTUBHOIO IUIAHYBaHHA YpOKiB. ['0J0OBHa MeTa LbOro JOKyMEHTa —
JIEMOHCTpAIlisi MOXKJIMBOTO TO€IHAHHS PO3BUTKY COLIAIBHO-EMOIIIMHUX KOMIETEHTHOCTEH 13
PO3BUTKOM MaTEeMaTU4YHOI KOMIETEHTHOCTI. Lleil JOKyMeHT MICTUTh Taki po3AuIn: 3B’ SI3KU MIX
COLIaIbHUMHU Ta €MOLIMHUMHU KoMneTeHTHOocTaMU B Mexax SEL Framework Big Collaborative
for Academic, Social, and Emotional Learning (CASEL) Ta ouikyBaHHSMH, BUKJIQJCHUMH B
KAS 3 wmaremaruku; [1I’ste kommerentHocteik CEH — camocBimomicTh, CaMOKOHTPOJIb,
comianbHa 0013HAHICTh, HABMYKH CTOCYHKIB 1 NPUMHATTS BIANOBIJANbHUX pillieHb; [IpoekTHI
MIpKyBaHHSI Ta KOHKPETHI NpUKIaaud Toro, sk iHTterpamis SEAD Moxe BUTISAATH B paMKax
KOHKpETHOro kjacy; IIuTaHHs, 110 CHOHYKalOTh BYMTENIB CaMOCTIHHO OOMIPKYBaTH MUISIXU
iaTerpanii SEAD B edexkTnBHe HaBUaHHS MaTeMaTHUKW; 3aBJaHHSA, SKI BUYHATENI MOXKYTh
IPOINOHYBAaTH YYHSMH, 1100 CTHMYJIIOBATH PO3BUTOK COL[AJIbHUX Ta €MOLIMHMX HABUYOK, a
TaKO’K 3Iy9UTH Y4HIB JI0 BUBYEHHS MatemaTtuk# [ 10].

Hana-uentp B Texacbkomy yHiBepcuteTi B Octini (CLIHA) Bxke 30 pokiB CIpSIMOBY€E CBOIO
JUSUTBHICTh Ha 3MILHEHHS Ta MOJEPHI3allll0 aMepUKaHChKOi MareMaTuyHoi ocitu [13]. I'pynu
eKCIepTiB 3 MaTeMaTHYHOI OCBITH Ta COLaJIbHO-€MOLIHHOTO HaBYaHHS pa3oM 13 KOMaHAaMu
BUMTENIB PO3KPWIM 3B’S3KM MK HaBYaHHAM MAaT€MaTUKU Ta (QOPMYBAHHSAM COLIAIbHO-
€MOLIIHIX KOMIIETEHTHOCTEH, 3alpolOHYBAIM PI3HOMAHITHI PO3POOKH, BKIIOYAIOUU PO3POOKH
YPOKIB MaTeMaTHKH Ha SKUX (OPMYIOTbCSI Ta PpO3BHUBAIOTHCS  COILIAJIbHO-EMOIIIHI
KOMIIETEHTHOCTI. 30KpeMma, AOCHITHUKH apryMEHTYIOTh JOLUIBHICTh IHTErpamii coriagbHo-
€MOIIIHHOTO HaBUaHHS Ta «3arajJbHUX OCHOBHUX JEpP)KaBHUX CTAaHIApPTIB MaTEeMaTHUKHY;
OIHUCYIOTh 1iea]bHE CepefOBUINE HABUAHHS Ta CIIBIpalli, SKE CIPHUATHME PO3BUTKY HABHUYOK
MIXOCOOMCTICHOTO Ta BHYTPIIIHLOOCOOUCTICHOTO CHUIKYBAHHS, HEOOXIIHUX YUHSIM JUIsSl YCHIXY
B IIIKOJIi, HAa poOOTI Ta B XUTTI y pyOpuli «Onuc ifeanbHOI Ki1acHoi KiMHaTu». Y JlogaTky 1o
«Onucy i1eanbHOI KJIACHOI KIMHATH» 3alpONOHOBAHO BileOpparMeHTH ypoKiB BUnTeNbku KeTi
Xamopic. Bona omucye crocoOu, 3a JONOMOTO0 SKHUX 11 y4HI JEMOHCTPYIOTh COLiajlbHI Ta
€MOIlIiiHI HaBYaJbHI 3/1I0HOCTI, KOJIM BOHHU 3aJTy4aloThCs /10 MaTeMAaTUYHOI NMpakTUKU. ExcriepT
y rajy3i MaTeMaTH4HOi OCBITHM Ta BYHUTEJl MaTeMaTHKH JlaHa-LIEHTpY TaK0oX MPOMOHYIOTb:
«Inctpyment mna ouintoBanHs CEH», Mera 1poro iHCTpyMEHTY — BH3HAUWTH, HACKUIbKU
HaBYaJbHI MaTepiald 3 MaTeMaTHKH IMIiATOTOBJIEHI BYMTENEM, CIPHUSIOTH PO3YMIHHIO Ta
3aCTOCYBAaHHIO YYHSIMH 3arajlbHOBU3HAHUX COIIAIbHAX Ta EMOIMHWX HaBUYOK HAaBYAHHS,
HaBYaJIbHI MOCIOHMKH, KOXEH 13 LIMX MOCIOHMKIB 30CepeKyeThCcs Ha OJHIHM 13 cepiil BIpas i3
BUpIIIEHHS Mpo0iem, po3podnenux «Ciyx0010 pecypciB omiHioBaHHS MareMaTtuku (MARS)».
KoxxeHn HaBuasibHUH MOCIOHUK MICTUTh PEKOMEHAALT ISl BUUTENS LI0J0 PO3BUTKY COLIAIbHUX
Ta €MOLIMHMX HAaBMUYOK YYHIB I 3alydeHHs Y4HIB 10 BHMBUeHHs Martematuku [13]. Ilpore,
HasIBHICTh BUILE OMHCAHUX PEKOMEHJAIil, po3poOOK He 3BUIbHSE BUMTENS MaTeMaTHKH Bif
CUCTEMATUYHOT, IPYHTOBHOI, TPOMI3KO] MiATOTOBKHU JI0 YPOKIB.

Cyuachi nocnimkenss mono interpauii CEH y HaB4aHHS MareMaTHKH YMOBHO MOXHA
pO3aiIUTH Ha ABI Tpynu: 1) gochimkeHHs y skux nepeBipsaeTses BB CEH Ha edexkTuBHICTD
HABYAHHS MaTEMaTUKW; 2) CTaTTi Y SKUX BUMTENI AUISATHCSA BIACHUM JOCBIIOM, pO3pOOKamH,
TexHoJyorisiMu 1010 BrpoBakeHHs CEH y HaBuaHHsS MateMaTHKd. AKTyaJdbHUM € CHeIliaabH1
BUITYCKA METOJUYHUX >KypHaJliB, MpHUCBAYeHUX BrpoBamkeHHI0o CEH Ha ypokax MaTeMaTuku.
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[Tpumipom cremianeuuit Bunyck MTLT PK-12  (Bumtens wmaremartuku: HaBuanus Ta
Bukiaganas PK-12; Tom 115: Bumyck 11, nucronan 2022 poky), npucBsuenuid interpaiii CEH
Ta HAaBYaHHS MAaTEMATHKHU.

Candace Joswick Ta Crystal N. Taylor o6rpyHTOBYIOTB, 1110 BKItOUeHHs KomrnoHeHTiB CEH
y 3MICT HaBUaHHS MaTeMaTHKH 3HAYHO TOKpAIy€e aKaJeMiuHy IMOBEAIHKY HIiTeH, HampuKIan
MOTHBAIIIF0 Ta 3aJ1y4eHICTh, a TAKOX ITOKPAIIy€ YCIIMIHICTh YYHIB 3 MAaTeMaTHKH, CIIPHUSE
TBOPYOMY MHCJICHHIO Ta HaBUYKaM HamoieriauBocTi. Takox, interpamis CEH y naB4yanHs
MaTeMaTUKH € 3aco00M 3armoOiraHHs PO3BUTKY Y JITE€H HETaTUBHHUX €MOIlIH, IOB’sS3aHUX 3
MaTeMaTHKOI (cTpec, XBWIIOBaHHSA). JIOCHITHUKM JETadbHO OMNHCYIOTh BUKOPUCTAHHS
texnosiorii Number Talk Ha ypokax maremaruku. Number Talk — 11e KopoTka isJIbHICTB
(3a3BMYAll TPUBAIICTIO BiA 5 10 15 XBUIMH), i Yac SKOi BUUTENb CIpUsie 0OrOBOPEHHIO 3 YCIM
KJIacOM a00 HEBEJIIMKOIO TPYIOI0 TiTeH PEeTeNbHO po3pobieHol mpobiemMu abo IMOCHiIOBHOCTI
npo6aem. I1ix yac BUKopuCTaHHS 1i€] TEXHOJIOTIT, IITH BUPILIYIOTH IPOOJIEMH MTOTYMKH, a TIOTIM
00rOBOPIOIOTh MOJKJIMBI PIIICHHS Ta CTpaTerii; BUUTEIb CIPHUSE OOTOBOPCHHIO BiIKPUTHMU
3aIMTAHHSAMH, K1 CIIOHYKAIOTh JITCH BUCIIOBIIOBATH BJIACHI /1€l M0/I0 MPOOIeM 1 po3risiiaTi
imei iHmmx. Taki «YucnoBi poO3MOBH» CIPHUAIOTH OCMHCICHHIO YUHSIMH npobiem i
HATIOJIETJIUBOCT] y 1X BHPIIICHHI, 3Iy4al0Th 1O aOCTPaKTHUX Ta KUIbKICHHX MipKyBaHb, IO
noOy/I0BU aprymMeHTiB 1 J0 KPUTHKHU MlpKyBaHL iHIMX Tomo. BukopucraHHsS TexXHOIOTIT
Number Talks mMoxe CTBOpPUTH KyIbTYpYy B Kiaci, A€ IITH HMOYYBAaTHMYThCS BIEBHEHIIIE Ta
BIIEBHEHIIIE i Oe3MeyuHille BUpPaXaTH CBOE XBUJIIOBAaHHS Ta HEBIIEBHEHICTh, MOB'A3aHl 3
MaTeMaTHKO0. J[OCTITHUKH TPOMOHYIOTh PeKOMEHAallii BUUTENsIM moao BrnpoBakenns CEH
Ha YpOKax MaTeMaTUKH: 30cepeAbTecs Ha OJHIA abo ABOX KOMIIETEHTHOCTAX; 3 YacoM
IHAMBiMyaNi3yliTe CKJIAIHICTh 3aBIaHb, BHKOPHCTOBYHTE BiaBepTy po3moBy mnpo CEH i
Mo3B’s13yiiTe eMollii 3 AisubHICTI0. OCTaHHs Mopaaa 03HavYa€e CTAaBUTHU 3allUTAaHHS MPO TeE, SIK AITH
nouyBatoTecsi. Hampuknman mnepex mnouatkom Number Talks: «Cvo2c00ni mu  6ydemo
npakmuxyeamu camocgioomicms i Haguuku camoxoumponro. lLle osnauae, wo mu 6yoemo
po3nizHasamu c8oi OyMKU ma emoyii ma me, K GOHU Nos’sa3aHi. [[na nouamxy s xomis Ou
BUKOHAMU 8Npasy, woob 3po3ymimu, AK U cmagumecs 00 NpAKMuUKU [ecmasme mMamemamudny
memy] nio uac cboeooniwnvoi Number Talksy. Tlicns npoBenenHst Number Talks: «Tenep, konu
mu cmanu 6inows ycgioomnenumu i enpaea Number Talks 3axinuunacs, sk eu cmagumecs 00
cgoei 30amnocmi po3e’sazyeamu [6cmasme mamemamuyny memy]?». Buntenb Moxe 103BOJUTH
YUHSAM TOBIJIOMJIATH IMPO CBOi MOYYTTS 3a JIOIOMOTOIO JKECTIB pykamu, abo 300pa3uBILIN Ha
JOMIII TaOIHINIO 31 CTOBMISAMU: «/[y’ke BIeBHEHO, BIIEBHEHO, TPOXH BIIEBHEHO, HE BIIEBHEHOY 1
MONPOCUTHU JITEH PO3MICTUTH HATINKY I1J] CTOBITYMKOM, KU IM HalO1bIIe OJu3bKuil [9].

Ruthmae Sears, Jennifer Bay-Williams, James C. Willingham, Amanda Cullen
MEePEKOHYIOTh, IO TPH MIATOTOBIIl /10 YPOKY BUMTENIEBI HE BAapTO 30CEPEKYyBAaTHCA Ha BCIX
m’satu cknagoBux CEH. [loctaTHhO BU3HAUMTH MpPUHAWMHI OJHY KOMIETEHTHICTH Ta CBIJIOMO
BHUKOPHUCTOBYBATH ii MpoTarom ypoky. [Ipuuomy 3ocepemxenns Ha onHiid komnereHTHocTi CEH
MOK€ CIPHUATH PO3BUTKY IHIIUX, OCKIIBKM KOMIIETEHTHOCTI TeEperUIiTaroThes. HaykoBii
HABOJATH TPUKIAIN YOTUPHOX MATEMATHYHUX 3aBJaHb 3 JCTATLHUMH KOMEHTApSMH IIOJI0
poOoTH 13 MaTreMaTUYHHUM 3aBJaHHSM Ta BKa3iBKaMu I0A0 (OPMYBAHHS BH3HAYCHOT
komriereHTHOCTI CEH. 3o0kpema, nmns yuHiB 2 kimacy «J/IBa cmocobw MipKyBaHHS TIPO
BimHIMaHHs» (CaMOCBiOMICTh); Ansg yuHIB 3—5 KkiaciB «BuMiproBaHHs TOBXHHH OJUHULISIMU
0JTHaKOBOTO po3Mipy» (CamoympaBiiHHS); A1 yUHIB 6—8 KitaciB «BUKOpUCTaHHS MaHUX IS
JOCTIKEeHHS 3B’ sI3KiB Mk 3MiHHUMU» (HaBuuku crocyHkiB); muist yaHiB 9—12 knaciB «AHami3
n1a0saoHy 3 KBagpatHuMu ynciaamm» (CorrianbHa 0013HAHICTB).

Hanpuknao: 3—5 knacu. 3asoanusn: [lnaxu na kapmi ckapoie (poboma y napax).

Ilapmuepu npayroromo pazom, wob 3uaimu ckapb. Y koowcnoeo € ceoss kapma ckap0ig i
KYna CKpinok piznoeo posmipy. Ilapu posmiugyroms midc co60to nepe2opooky (Hanpukiao, nanky
3 @aiinamu), wob 6oHu He Mo2nu dawumu kapmy ceoeo napmuepa. Koowcen eubupae ooum
npeomem Ha xapmi ckap6is i cmasumv Ha wvomy X. Jlani xoodcen yuewb CMBOPHOE WLNAX 3i
CKpInok 6i0 «noyamxy» 0o ceoeo X. Illnaxu maroms Oymu 20pu30HMAaIbHUMU abo
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sepmuxanvuumu. Koodxcen napmuep no uepsi 0ae ycHi 6KA316KU, BUKOPUCTNOBYIOUU HANPAMKU
(nisniu, nigdenv, cxio i 3axio), AK dicmamucs 6i0 noyamky 00 UOPAHO20 Nnpeomemd, He
3azuparouu uepes nepecopooKy Ha npozpec c8020 napmuepa. Axwo ooun abo obuosa yuHi ne
3HauwIU Oaxcanull npeomem c8020 napmuepd, napa 3HO8y HAMA2a€mMbCs 3HAUMU CKapo.

6-8 xknacu 3adaua: Ioxuna niowuna (poboma y epynax)

3anumanusn: M’su komumocs no cxuny. Akwo maca m’aua, 0084CUHA MA BUCOMA CXUTLY
3MIHIOIOMbCSA, AKA 3 YUX 3MIHHUX 8NIUBAE HA YAC, 30 AKUL M Y 00CA2AE HUNCHLOI MOYKU CXUTY?
Licna mozo, AK yuHi ROOLMUNUC MONCIUBUMU 3MIHHUMU (HANPUKILAO, YAC, 34 AKUN M A4 00CsA2He
HUMICHbOI MOYKU HAXUTLY, MACA M A4A; O0BHCUHA HAXUTY NIOWUHU, BUCOMA HAXUTY MOWO0),
nonpocims ix po3pooumu excnepumeHm, wod O00Caioumu numauwHs Hanpukiad, «4u eniusae
PO3MIp M sua Ha 1020 yac pyxy no cxuny?» I[lonpocime yunie 3anucamu coi daui 6 mabauyi ma
npoananizyeamu pezyiomamu [12].

HaykoBIi 3BepratoTh yBary, Imo MOIIYK a0o0 ajanTailis 3aBJaHb, SKi CHOPUSTUMYTh
PO3BUTKY SIK MaTeMaTHYHUX TaK 1 COI[IAIbHO-EMOLIMNHUX KOMIETEHTHOCTEH, € JOCUTh BaXKKUM
3apraHHsM. 11106 mosermmTy el mpolec MpONOHYIOThCsS HacTymHi mopamu: 1) Ilownite i3
BUOOpPY MaTeMaTUYHOT'O 3aBJIaHHS Ha YPOK, a MOTIM BU3HauTe oaHy koMreTreHTHICTh CEH, sika €
nouinbHOI0. IloTiM 00epiTh crmocobu, TexHoJorii poOOTH i3 3aBHAaHHAM IIiJ 4Yac YpOKy; 2)
Poznpykyiite 3anutanns «3amaiite cobi», cnucku kommereHTHocted CEH Ta maiite ix min
PYKOIO ISl PEryisipHOTO BUKOPUCTAaHHSA. TakuM YMHOM, KOJM BH OauuTe, IO OJHA 3 LHUX
KOMIIETEHTHOCTEH a00 MPaKkTUK BUHHUKAE, BU MOKETE BKa3aTH Ha Iie YUHsIM. Pe3ynpTaToM Takoro
B3a€MHOTO MIJIXOAY € 0COOJMMBAa 30CEPEKEHICTh Ha HABYaHHI KOXKHOTO YYHS Ta CTBOPEHHS
CepeloBHINA, € YYHI OMaHOBYIOTh HEOOXiJHI HaBUYKH, 1100 1HAMBIAYaJbHO Ta KOJEKTUBHO
OpaTl ydacThb y B3a€EMOJIfX, AKI TPU3BOAATH 10 MO3UTUBHUX IIOYYTTIB 1 CTOCYHKIB i
MOKPAIYIOTh MOKIIMBOCTI OpaTH y4acTh y HaBYaHHI 1 3aiiMaTcs MaTeMaTHKOIO.

BHCHOBKH Ta NepCHeKTHBHU MOJAJBIIMX HAYKOBHUX po3Bigok. ColianbHe Ta eMoIiiiHe
HaBYaHHs (EKCIEpUMEHTaJbHO mAoBeneHO [6; 7; 8]) € edexkTuBHUM CHOCOOOM CIPUSHHS
NO3UTHBHUM pe3yJbTaTaM y HaBYaHHI, NCHUXOJIOTIYHOMY 3710poB’i Ta Omaromonyydi miTed i
mosoni. [Ipore BuHMKaOTh nUTaHHA: siKi komnereHTHocTi CEH MokHa 1 moTpiOHO po3BUBATH Y
Mpoleci HABUYAHHS MaTeMaTUKHU; K X PO3BUBATH Ta BUMIPIOBATH B pi3HUX KOHTeKcTax? Takox
3pO3yMiJIO, IO PO3BUTOK COIIaJIbHO-EMOLIMHNX KOMIIETEHTHOCTEH Ma€ peanti3oByBaTu
MiAroTOBIEHUHN BunTeNb. OTKE BaXIIMBOIO € MIArOTOBKA Ta MpodeciiHui pO3BUTOK BUMUTEIIB
st peanizarii CEH Ha ypokax matematuku. HeoOXigHUM TaKkoX € NUIAKTHYHE 3a0e3MeUeHHS
PO3BUTKY COIiaIbHO-EMOLIIMHUX Ta MAaTEMAaTHUYHUX KOMIIETEHTHOCTEH.
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Summary. The article analyzes modern approaches to the implementation of social-emotional
learning in mathematics lessons based on the analysis of international experience. In the process of
research, theoretical research methods were used: analysis, synthesis, comparison, analogy,
generalization when working out scientific and methodical literature, standards of mathematics
education, curricula in mathematics and other educational documents. It is emphasized that social-
emotional learning should be an important part of the student's experience in school, especially in
elementary school. The experience of integrating social-emotional learning into the process of
teaching mathematics students in the USA and Canada is presented. On the example of the
curriculum in mathematics in Ontario (Canada), the possibilities of developing social-emotional and
mathematical competences are shown. The experience of the states of Kentucky and Texas (USA)
regarding the integration of social-emotional and mathematical competencies at the level of the
mathematics standard is described. Specific examples of the implementation of social-emotional
learning in mathematics lessons are given. Selected advice to mathematics teachers regarding the
implementation of social-emotional learning in mathematics lessons.

Social and emotional learning is an effective way of promoting positive learning outcomes,
psychological health and well-being in children and young people. However, questions arise: what
competencies of social-emotional learning can and should be developed in the process of learning
mathematics; how to develop and measure them in different contexts? It is also clear that the
development of socio-emotional competences should be implemented by a trained teacher.
Therefore, the preparation and professional development of teachers for the implementation of
socio-emotional learning in mathematics lessons is important. It is also necessary to provide
didactic support for the development of socio-emotional and mathematical competences.
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OPT'AHI3AIISA MPOLIECY HABYAHHS
Y 3AKJIAJAX BULLOI IEJATOITYHOI OCBITHU TA OCBITH JOPOCJIMX
3 AKIIEHTOM HA MOJISIX CAMOPEAJII3ALIIT
3 IHTEPAKTUBHOIO B3AEMOI€IO 3/I0BYBAYIB OCBITH

Y cmammi eucsimneno pezynomamu O00CHONCEHHs, SAKI OMPUMAHO BIONOBIOHO 00 Memu
Haykogozo nouwlyky: 1. [locnioumu opeanizayio npoyecy HaA84aHHA y 3aKIA0AX BULOT Ne0a202iuHOl
ocgimu ma oceimu 00pociux, sike 30IUCHIOBANOCS 3 AKYEHMOM HaA NOJAX camopeanizayii 3
IHMepakmueHot 83aemodicio 3000y8ayig oceimu. 2. Poskpumu cymuicms nonie camopeanizayii
cmyoenma / yuumens, AKUU HABYAEMbCS HA Kypcax niosuwjenHs Keanigixkayii, Ha OCHO8I
cniegioHecenHs ixXHix Oiti 3 (OYHKYIOHYBaHHAM ¢hopmanvHoi, THGOpManbHoi ma HegopmanbHol
ocgimu. 3. Busnauumu 0ii, axi cnpuuuniolome egekmusHy camopeanizayii y4acHuKié npoyecy
HABUAHHSL 8 ITHMEPAKMUBHIU 83AEMOOI] 3 GUKOPUCIAHHIM 3MICIY MAMEeMAmu4Hoi ma npupooHuyol
OCBIMHIX 2a/1y3el, BUSHAYEHUX Y YUHHUX OEPAHCABHUX CIMAHOAPMAX.

Hocniosicenusn peanizo8ano 3 BUKOPUCTNAHHAM KOMNJIEKCY Memooig: meopemuyHux (aHanis,
cummes, NOPIGHAHMA, 3ICMAGNEHHs, CUCMeMamusayis, Y3a2albHeHHs) ma eMRIPUYHUX
(opeanizayis npoyecy HA84AHH:, CHOCIEPEHCeHHs, OeCiOU, aHKemy8aHHs).

Pesynomamu  docnidowcennss cgpopmynboeano CcmocosHO npoyecy HAGUAHHA CMYOEHmMI8
3aK1a0i6 8UWOi Nedazo2iyHoi 0c8imu ma yuumenie, siKi NpoOX00sims Kypcu nio8uueHHs Keanigikayii.
Buokpemneno mpu nons camopeanizayii 3000ysauie oceimu, CHi6BIOHECEHO iX 3 (DOPMATLHOIO,
ingpopmanvroro ma megopmanvHolo oceimoro. Pozpobneno mabnuyro-wampuyio opeamizayii
npoyecy HAGUAaHHs ) 3aKIA0AX 8UUOI Neda2o2iuHoi 0ceimu ma oceimu 0OpoCcIux 3 AKYeHmMoM Ha
noJAx camopeanizayii 3000yeayig ocsimu Ilpakmuune 3Ha4eHHs: O0CTIONCEHHSL NOJIS2AE Y BUSHAYEHHI
epexmusHux Oill 3000)6auie 0C8imMu Ha OCHOBI camopeanizayii 3 iHmepakmusHorw ezacmodicio. Lle
002080peHHs AKMYANbHUX NPOOTIeM, PO38 I3aHHS NPOGeCiliHO OPIEHMOBAHUX 3A60AHb, NPOBEOEHHS
OuCKycill, aumaniz pizHux npogecitinux cumyayiu. Y cmammi HABeOeHO NPUKIAOU PO38 SI3AHHS
npoghecitino OPIEHMOBAHUX 3A80AHb NI0 YAC HABYAHHS CMYOEHMI8 Ma Y4umenis, sKi npoxoosmo
Kypcu niosuyeHHs Keanighikayii 3 mamemamuxy ma Qizuxu.

Knrouoei cnosa: nons camopeanizayii, camopeanizayisi 3 iHMepaKmusHoi 63aemodicro,
cmyodenmu cneyianonocmi «llouamkosa oceimay, yyumeni, AKi nPoxoo0sams Kypcu Ni0BUUEHHS
Keanigixayii 3 mamemamuxu ma Qizuxu.
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IMocTtanoBka npobaemu. Opranizailis HaBYaHHS y 3aKJIaJaX BUINOI MEAaroriqYHOI OCBITH
Ta OCBITH JOPOCIIHX TIPYHTYEThbC Ha (iocodchbKOMy, €KOHOMIYHOMY, aHTPOIIOICHHOMY Ta
ncuxo]i3ioJoriyHOMY BHMIpax B3a€MOIIOB’SI3aHOTO PO3BHUTKY CYCHUIbCTBA W ocoOHcTOCTi. Y
¢bimocopchbkoMy BUMIpI 3HAUYYIIUM IIOCTA€ BUSAB [ii 3aKOHY BIATBOPEHHS CYCHIJIbCTBA, CYTh
SIKOTO TIOJIATa€ Yy BCTAHOBJICHHI B3a€MO3aJIC)KHOCTI MK PO3BUTKOM CYCHUIBCTBA W PO3BUTKOM
ocBiTH. [TocTiitHUH CyCITUIBHUI PO3BUTOK aKTHUBI3Yy€E Y WICHIB CYCIIJILCTBA MMOTPEOY B OTpUMaHHI
OCBITH, a PO3BUTOK OCBITH YIOCKOHAIIOE CYCHUIBCTBO. AHAI3 EKOHOMIYHOTO IPOTpecy
PO3BHHEHHMX KpaiH CBITY 3acBi4y€ HAsSBHICTh 3B’SI3Ky MIDK CYTTEBUMH €KOHOMIYHUMU
JOCSATHEHHS! Ta BUCOKHM PiBHEM PO3BHTKY OCBITHBOTO IMpOIECY. Y KOHTEKCTI aHTPOIIOTEHHOTO
BUMIpY yBara akIieHTyeTbcsl Ha (opmyBanHI JIroquHM OCBIYEHOI SIK BIJIMOBIII Ha IIPoLEC
JUHAMIYHOTO 3pPOCTaHHS CKJIAJHOCTI HABKOJMIIHBOTO CBITY ¥ BHOYIOBYBaHHS OCBITHBOTO
MIpoIIeCY 3 aKIIEHTOM Ha IfiiecnpsMoBaHoOMY (popMyBaHHI BMiHHS €(EKTUBHO HaBYaTH ceOe Ta
aJICKBAaTHO U BIAMOBIZAIBHO JISTH SK B yMOBaX MOCTIHHUX COIIaIbHO-€KOHOMIYHUX 3MiH, TaK 1 B
YMOBaX 1HTEHCUBHOTO NMPOJYKYBAaHHS HAyKOBOI'O 3HAHHs. 3HAYYLIICTh OCBITHBOI'O HPOLECY IS
0COOHMCTICHOTO H CYCHIIBHOTO MPOTPECy CTOCYEThCS 1 mcuxodizionoriunoro Bumipy. Ha piBHi
TEHOTHUITY KOXHIN JIIOMHI BJacTWBAa 3/aTHICTh aJanTyBaTUCAd 1O OyIb-SKHUX yYMOB >KUTTA B
[IJIOMY Ta HaBYaHHS 30KpeMa, CaMOpealli3oByBaTUCS Ta IHTEPAKTUBHO B3aEMOIISITH.

AHalmi3 akTyaabHMX Jociailkenb. [IpoGrmema iHTepakTUBHOI B3aeMoaii B IMpoleci
HaBYaHHS HaOyla pI3HOACHEKTHOrO poO3pO0JIEHHS Ta HAYKOBOTO OOIPYHTYBaHHS ILIOAO:
CTPYKTYypHO-(DYHKIIIOHATBHOI ceMaHTUKH Kateropii B3aemonia (3. KoBanbuyk [5]); TeopeTuko-
METOAMYHMX 3acaj IiJIrOTOBKM MaiOyTHIX Y4YWTENiB TMOYAaTKOBOI IIKOJIM JO 3aCTOCYBaHHS
iHTepakTuBHUX TexHoJorii (O. Komap [7]); AumakTuuHUX 3acaja 3aCTOCYBaHHS 1HTEPAKTHBHHUX
MeToAiB HaB4aHHs Mojoamux mkoisipiB (H. Komomiens [6]); popmyBaHHS KOTHITUBHUX yMiHB
yuHIB 7-8 KJaciB y mpoleci BUBUEHHS ()I3MKU 3 BUKOPUCTAHHSM IHTEPAKTUBHUX TEXHOIOTIN
(H. [lomoxoBa [14]); ympaBiiHHS BIPOBAKCHHSIM I1HTEPAKTHBHHX OCBITHIX TEXHOJOTIH B
HAaBYAILHUN TIPOIEC 3arajJbHOOCBITHROTO HaBuajgbHoro 3akiany (O. €xpHEKOBa [3]);
3aCTOCYBaHHA IHTEPAaKTUBHUX METOJIB KOJEKTUBHO-TPYIIOBOI'O HAaBYaHHSA Ha YpoKax
MaTeMaTUKHU JJIsl MiJBUIICHHS PiBHs Mi3HaBajdbHOI akTuBHOCTI yuHiB (H. Tapacenkosa [11]);
HEJIOJIIKIB Y CY4aCHOMY OCBITHBOMY CEPEIOBHIII, SIKI YTPYIHIOIOTh B3a€MOJIII0 YUHS, BUMTENS 3
IHTEpaKTUBHUMH OCBITHIMM CE€pBiCAaMM Il 4Yac HAaBYaHHS MAaTeMaTUKU Y4HIB 5-6 KiaciB
(I. Axynenko [1]); BUKOpUCTaHHS 1HHOBAllIMHUX MITXOIB B MpOIleCi HaBYaHHS eleMEHTapHOT
MaTeMaTUKH, (OpMyBaHHS W PO3BUTKY TBOPUOTO MHUCJIEHHSI MallOyTHIX YYUTENIB MaTeMaTHKU
(O. YameunukoBa, €. Konecuuk [13]); 3acTocyBaHHS 1HTEPAKTHBHHX METOIIB KOJIEKTHBHO-
IPYNOBOTO HaBYaHHS MaiiOyTHiX yuurteniB MatemaTtuku (B. Moropina [10]); opranizarmii
HNapTHEPChKOI B3a€MOJIl MEAaroriyHoro YHIBEpPCUTETY Ta IIKOJIM Y CTAaHOBJIEHHI BUMTEINS
marematuku (O. Matsim, JI. Muxaitnenko [8]); opranizaiii HaB4aHHS JOPOCIMX Ha OCHOBI
iHTepakTUBHOI B3aemonil (B. ®enopyk [12]; C. 3iHuenko [4] Ta iH. AHaii3 3MICTYy HayKOBHX
mpalb 3acBAYMB BIJCYTHICTh JOCHKEHHS NpoOJeMU oOprasizaiii mHpolecy HaBYaHHS Yy
3aKJIaJax BUIIOT MEIaroriyHoi OCBITH Ta OCBITH JIOPOCIHX 3 aKIIEHTOM Ha IOJISIX caMopeatizamii
3 IHTEPaKTUBHOIO B3a€MO/IIEI0 3/100yBaviB OCBITH.

Meta crarTi. Y3aranbHeHHS pe3yiabTaTiB JOCTKeHHS: 1) oprasizauii mporecy HaBuyaHHs
y 3aKJ1a/1ax BHIIIOI IMeIaroriyHOl OCBITH Ta OCBITH JOPOCIHX, SIKE 3/1MCHIOBAJIOCS 3 aKIIEHTOM Ha
HOJISIX camopeaiizalii 3 iHTepaKTHUBHOIO B3a€MOJI€I0 37100yBadiB OCBITH; 2) CYTHOCTI IOJIiB
camopeaizallii CTy/IeHTa / yuuTens, IKUi HaBYa€ThCS Ha Kypcax IiJIBHINCHHs KBami(ikarlii, Ha
OCHOBI CIIBBIIHECEHHsA iXHIX MAii 3 (QyHKIiOHyBaHHAM (opManbHOi, iH(opManbHOI Ta
HedopMaabHOi OCBITH; 3) [iM, $KI CIPUYMHIOIOTh €(PEeKTHUBHY camopeai3alili Yy4acHHKIB
npoliecy HaBuaHHS (HAeTbCs TpPO CTYJAEHTa Ta YUWTeNsd, SKHM HaBUaeTbcs Ha Kypcax
MiJBUIICHHS KBaliikaiii) B IHTEpaKTUBHIA B3a€MO/Ii 3 BUKOPUCTAHHSAM 3MICTy MaTeMaTHYHOT
Ta MPUPOJHUYOT OCBITHIX Taiy3ei, BU3SHAUYCHUX Y YHHHUX JEeP)KaBHUX CTaHIapTax.

Bukiag ocHOBHOro marepiaay. AHai3yloud OpraHi3aiil0 HaBUaHHSA y 3aKjIajax BHIIO1
NIEJaroriyHOi OCBITH Ta OCBITU JOPOCIHX, CIiJI, Y MEpIIy Yepry, akIeHTyBaTH yBary Ha TOMY, IIO
KO)KEH BHKJIAJIa4, CTYJICHT / BUKJIaay, YUUTENb, IKAH HaBYAEThCS Ha Kypcax IMIBUIIECHHS KBaTidi-
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Kallii, Mae sk BJIACHE TIOJIE CAMOOCBITHBOI MISUTBHOCTI, TaK 1 TIOJIE B3a€MOJIi 3 1HIMMH Y9aCHUKAMU
nporiecy HaBuaHHs (Tab:. 1). Pesymbratn camopeartizaiiii B KOKHOMY 13 IUX TOJIB IMO3HAYAEThCS HA
pe3yJIbTaTax Mmpollecy HaBYaHHsI y 3aKJIa/IaX BUIIOL IIEarori9HOI OCBITH Ta OCBITH JOPOCIIHX.
BunepemxanbHa caMOOCBITHS [JisUTbHICTh CIIOHYKA€ YYacHHMKIB MPOLECY HAaBYaHHS J0
AKTUBHOCTI B TIOJIi B3a€EMOJIi Ta CYMPOBODKYETHCS OUYTTSM IMTi3HABAILHOTO 3pPOCTAHHS, 3arajbHUM
MO3UTHUBHUM CTaBJICHHSM JIO IIbOTO MPOIIECY Ta HOro pe3yNbTariB. 3BICHO Ha aKTUBHICTh YYaCHUKIB
npoliecy HAaBUaHHS Yy TOJII B3a€EMOJIii BIUTMBA€ PiBeHb (haxoBOi MaCTEPHOCTI BUKJIAAa4a, a TAKOX
MOTHBAIlIHI XapaKTEPUCTUKH CTYACHTIB / YYWUTENIB, SKI HABYAIOTHCSA HA Kypcax IIiIBUIICHHS
kBartidikariii, 30kpeMa piBeHb chopMoBaHOCTI: 1) MpodeciiHUX MOTHBIB, IO BHUSBISIOTHCS B
HAsBHOCTI: OaKaHHs 3/iMCHIOBATH MpodeciitHy MisUIbHICTh O-HOBOMY; 1HTEpECY A0 IMeaaroriaHoi
npodecii; OakaHHS BUKOPUCTATH MOXIIMBICTH TBOPUO pealizyBaTu ceOe TOII0); 2) COmMiaTbHUX
MOTHBIB, 5IKi (DIKCYIOTBCS 3 OISy Ha HASBHICTD IParHeHHsI 10 BUOYIOBYBaHHS Kap €pH, pearizarii
Kap €PHOTO 3pPOCTAHHS TOIIO); 3) MOTHBIB MPECTUXKY, SKAMH OXOILUTFOETHCS TPArHeHHS JTOOUTHCS
BU3HAHHS Cepejl KOJIeT TOIOo; 4) MOTHBIB CIIBIpAIli, 10 BKIIOYAa€ OakaHHS BUKOPHCTATH IMMOOAYCHE
(cnpuiiHsTe) B IpodeciifHiil JisTTbHOCTI, PO3MMPUTH CBOT (DYHKITIOHAIBEHI MOXITBOCTI, OBOJIO/IIBATH
HOBUMH 3HAHHSMH, YMIHHSMH, 5)MOTHBIB CaMOAakTyalli3allii, SKUMH 3aCBIIYYETbCS OaKaHHs
eKCIIePUMEHTYBATH, 3aCBOIOBATH HOBOBBEICHHS SK CYYacHOI IICHXOJIOTii ¥ Temaroriku, Tak 1
MaTeMaTuKH, (Ppi3uku, 610710rii TOIIO.
Taomums 1
Tadauusi-MaTpuus oprasizanis npouecy HaB4YaHHA y 3aK/1a/1aX BUIIOI IearoriaHoi
OCBITH Ta OCBIiTH J0POC/IMX 3 AKIIEHTOM Ha MOJISIX caMopeaJizauii 3100yBaviB 0CBiTH

. IMogae camopeaJtizamii
Ilose B3aeMogii yuacHukiB

IHone 3100yBava OCBiTH
S npouecy HaB4aHHs 3 .
camMopeaJizaii (crtynenTa / yuureJisi, AKUHM
aKIEeHTOM Ha
BHKJIa/1a4a o e HABYA€THCS Ha Kypcax
camopeaJiizanii . e .
nigBUIIEeHHS KBaJi(ikaiii)
CaMoocCBITHA Camopeanizariis 3 CamoOCBITHS
MISUTBHICTD IHTEPAaKTUBHOIO TISUIBHICTH
B3a€MO/IIEI0
Opranizaiist BI1acHOi - O0roBopeHHs akTyanpHuX Opratizaiis BIacHOI 1isljIb-
JUSUTBHOCTI npobiuem; HOCTI 3 METOI0 (pOpMyBaHHS
3 METOIO MOCTIHHOTO - po3B’si3aHHa  mpodeciiHO  JTOCBiY oprasizaiii mpode-
YIOCKOHAJIEHHS OpI€HTOBAHUX 3aBJIaHb; CiltHOT JIATTBHOCTI (CTOCOBHO

npodeciiHUX 3HaHb, YMiHb,
PO3IIUPEHHS CBITOTIIATY

Indopmanbha ocsita /
HedopMasbHa OCBiTa (y4acTb
PI3HUX 3aX0/ax, a came:
KOH(epeHIisX, TPEeHIHTax,
ceMiHapax, BeOiHapax TOIIO)

- POBEJICHHS TUCKYCIH;

- aHAJI3 PI3HUX Mpodeciii-

HUX CUTYaIlii

dopmanbHa ocBiTa
(CTOCOBHO CTYyZIEHTIB) /
Hedopmanbsha ocBita
(CTOCOBHO BUHMTEIIB, SIKi
HABYAIOTHCS HA Kypcax
TT1IBUIICHHS KBaJTi(iKarrii)

CTyJIeHTa) / yIOCKOHAJICHHS
JIOCBily opraHizariii mpode-
C1iiHOT AiSIIBHOCTI
Indopmanbua ocita /
HedopMabHa ocBiTa (y4acTb
PI3HUX 3aX0/ax, a came:
KOH(epeHIIisX, TpEeHIHTax,
ceMiHapax, BeOiHapax TOIIO)

Ha pesympraTMBHOCTI B3aeMojii BHKJajada 3 YYaCHUKaMH TPOIECYy HABYAHHS BIUIMBAE
6arato (QaxkTopiB, y TOMY YHCII ¥ MPaBWIbHICT, TOMIPHICTh TEMITy ¥ IHTOHAIliI{Ha BUPA3HICTh
MOBJICHHS BUKJIa/1a4ua, TOOPO3UWINBHHM 1 3aI[IKaBICHHH MOTJISIT, TPOAYKTUBHICTH B3aEMO/III.

AHami3 eKCIepUMEHTAIbHUX JaHUX 3acBiYMB, IO YYaCHUKH OCBITHBOTO IPOIIECY
e(eKTUBHO B3aEMOJIIOTH Yy pa3l 3aCTOCYBaHHS BHUKJIaJjaueM akTUBHUX MeToAiB. [Ipumipom, e
MOXyYTh OyTH [9]:

— wmeton M. Bpoymini (Aurmisi) — B3aeMOAIsl OPTraHI30BYEThCS HA OCHOBI TPbOX BHIIB
cutyariiti: | Bug cutyamiii — cuTyaris-orinka (CTyIeHTH / y4uTesi, SKi HaBYAIOThCS Ha

Kypcax MiABUIICHHS KBamiQikaiii, MalOTh JaTH OIIHKY MPUHAHATUM pimeHHsM); 11 Bua
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CUTYyaliii — curyauis-npodiemMa (CTyIeHTH / yduTelni, sKi HaBUAIOThCS Ha Kypcax

MiJBUINCHHS KBaiikaiii, MalOThb BCTAHOBUTH NMPUYMHY BUHUKHEHHS CHUTYaIlli (SBHUIIA,

npoliecy), KOHKpeTu3yBaTH BiacHi Aii 3 11 Bupimenns); Il Bun cutyamiii — cutyaris-

BrpaBa (CTyIEGHTH / Y4YHTEN, SKIi HABYAIOTHCSA HA Kypcax IMABUINCHHS KBasidikarrii,

BIIPABIISIOTHCS Y BUPIIICHH] TPOOIeMHU, BAKOPHUCTOBYIOYH METO/T aHAJIOT1H);

— wmeron «Lab Book» Mak Miman (Kanama) — B3aemofiss OpraHi3oBYEThCS Ha OCHOBI
IPOTHO3YBaHH Ta CUCTeMaTu3allii 3HaHb: | eran — BUOIp TeMM Ta CKJIa[aHHs IUIaHy (CTyIeHTH /
YUHTENI, SIKI HABYAIOTHCS HA Kypcax MifBUINEHHS KBaJt(ikailii, CTBOPIOIOTH IHTEIEKTYAIbHY
KapTy TEMH/IIPOOIIEMH, 110 PO3IIIAAATUMEThCS M1 yac 3aHATTA); Il eTan — cTBOpeHHs MakeTy Ta
HOro CKJIAIOBUX (CTYJAEGHTH / y4WTelNi, SKi HABYAIOTHCS HA Kypcax MiJBUIIECHHSA KBaidikariii,
BCTAQHOBJIIOIOTh ~ IIPUYMHY BHUHUKHEHHS IEJAaroriyHoi curyamii (ABUILA, IPOIECY),
KOHKPETU3YIOTh BIIacHi Aii 3 ii BUpilIeHHS Ta BimoOpaxaioTh ix 3a acouiamiero); Il eran —
MOJICITIOBAaHHS JIeTIOyKa (CTyIeHTH / ydYuTeml, SKi HaBYalOThCS HA Kypcax ITiIBUIICHHS
KBaTi(hiKaIlii BOPABIISFOTHECS Y BIATBOPEHHI CXEMATUIHOTO MIPOYKTY TEMU/TIPOOIIEMH ).

[Tone B3aemoii yyacHUKIB Mpoliecy (PYHKIIIOHYEe Ha OCHOBI MOCTIHHOTO pyXy Ta OOMiHY
iH(pOpMaIIi€lo, SIKa CTOCYETHCS 1 HABYATIBHOTO MaTepiaiy, i CYyKyIMHOCTI BiloMOCTel, mOTpiOHUX
BUKJIa/lauy SIK Cy0’ €KTy YNpaBIiHHA I II3HAHHS Ta OLIHIOBAaHHS CTAHY OCBITHBOT'O IPOLECY.
[ndopmartisi Ik 3BOPOTHHI 3B’S30K Ja€ 3MOTY BHKIIAJady 3ICTaBIATH AIMCHUM CTaH MPOLECY
HaBYaHHS 3 TUM, KM OyJ0 CHPOEKTOBAHO BIJNOBITHO OO METH B3a€MOJIi, HAIlOBHIOBATH
CIUIKYBaHHSI IOBAarol0 YYaCHUKIB B3a€EMO/II1 OJIMH JIO OJJHOTO, OPIEHTYBAaTH Ha CAaMOOPTaHi3aIlifo,
COPUSTH TMi3HABAJIbHIA aKTMBHOCTI CTYJOEHTIB / Yy4YWTeNiB, SKI HaBUAIOThCA Ha Kypcax
MiBUIICHHS KBaTi(iKallii, 3a0X09yBaTH iX 10 BUCIIOBIIOBAHHS BIACHUX MIpPKyBaHb TOIIO.

Ha edekTuBHICTh B3a€MOAIl YYaCHHMKIB MpPOLECY HABYaHHS MOXYTh IIJIMBAaTH pi3HI
dakTopu. Y KOHTEKCTI CHOTOJEHHS [0 HaWOUThII 3HAYYymUX (AKTOPIB CIiJg BiIHECTH
3anpoBaKEHHS HA TEpUTOpii YKpaiHU BOEHHOTO CTaHy. Y HOBHUX yMOBax oprasizaiii B3aeMoIil
BaXUIMBO  JOTpUMYBaTuci  ekoiHTeaudepenuiiHoro miaxoay (JI. Iomomrox [2]). 3a
y3araJbHEHHSIM BYCHOI [2], y Takuii mepios y 3100yBauiB OCBITH criocTepiraethes: 1) 3HIKSHHSI
e(eKTUBHOCTI PO3YMOBOi [ISUIBHOCTI; 2) IMOCIA0JIEHHS IHTEpecy /[0 Npolecy HaBYaHHS;
3) 3aranpHe 3HIDKCHHS MpAIe3laTHOCTI. Y pasi HAsSBHOCTI B TMOBEMIHIN 37100yBadiB OCBITH
3a3HaYEHUX O3HAK CJiJ BUOYIOBYBATH B3a€MO/III0 HA OCHOBI 00’ €/IHAHHS YYaCHUKIB OCBITHHOTO
nporecy y KoM(pOpTHI i B3aeMOJii TpymHM 3a BJIACHUM BHOOpPOM, Ta OINOCEPEIKOBAHO
KOHTPOJIIOBATH IXHIO caMOpeati3alliio yepe3 CKIAIHICTh 3MICTY 3alpOrOHOBAaHUX 3aB/IaHb.

Sk mpukiag MOXHA HAaBECTH 3aBJaHHs, 3MICT SKUX BHOYJIOBYETbCS Ha OCHOBI
camopeasi3aliii 3 IHTepaKTUBHOIO B3aEMOJIEIO.

1. Ctynentam 37100yBauaM BHUINOI OCBITH JIPYroro (MariCTepChbKOro) piBHS OCBITHBOI
nporpamu  013.00.01 «IloyarkoBa oOCBiTa» TPOMOHYEThCA O0’€qHATHCS Yy TpYynu JUIs
0OroBOpEHHsI MDKIIPEIMETHHUX 3B’S3KIB Ta JOIOBHEHHS 3MICTYy HPUPOAHUYOI OCBITHBOI Iamy3i
3MICTOM MaT€MaTUYHOI.

3mict 3aBnaHHs. OOroBopiTh 3MICT TphOX CHUTYyalii. BusHauTe, 3a J0OMOMOro00 SKUX
YMOBHHMX MIpOK a00 YMOBHOI MIpKH MOKHa MO3HAYUTH MPOTSKHICTH OCOOMCTOrO MPOCTOPY
ntaxa. [loOyayiiTe Mozeni BiiJaleHOCTI 0COOMCTUX MPOCTOPIB PI3HUX NTaXiB 3 ypaxyBaHHIM
3MICTY CUTYaIlii.

I cumyayis: 1o THi3a 3 NeneUYeHATaMU IpUiiTaja JeneKa.

- Bukonyroun 3aBAaHHs, MIPKyeEMO Tak: JieleKa 1 JIeJIe4eHS — 1€ OJHAa CIM s, TOMY
ocobucTuil mpoctip... BigganeHicTh 0coOMCTHX MPOCTOPIB MOXKHA 300pa3uTH 3a JOIOMOTOIO
TaKoi MOJIeNI. ..

Il cumyayia: no THi3A 3 JeIEYEHATaMHU MTPUIIETIB TOPOOEIIb.

- BukoHyroun 3aBiaHHs, MIpKyeMO Tak: TopoOelb 1 JenedeHs — 1€ He OJHa ciM’s, 1 He
XIDKaKH, TopoO1ll y THI3L JeleK OyAyroTh CBOi THi3/a, TOMY OCOOMCTHUI MPOCTIP ...; BIUIAIEHICTh
0COOMCTHX TIPOCTOPIB PI3HUX NTaXiB MOXHA 300pa3UTH 3a JOMIOMOTOIO TaKOi MOJIEITI. . .

11l cumyayisn: HaBecHi AB1 CiM’1 JIeJIEK MTOBEPHYIIKCS J0 MICIISI THI3AyBaHHS.
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- SIkor0 MOAEIUTI0 MOKHA 300pa3uTH B3a€EMOJII0 OCOOUCTICHMX MPOCTOPIB IUX NTaxiB?
SIkOr0 YMOBHOIO MIPKOIO MOYKHA MO3HAYUTH BiJIAJICHICTh OJHOTO MICIS THI3yBaHHS JICICKH
BiJ[ 1HIIOTO?

2. YuutensaMm, sKI HABUAIOTBCS Ha Kypcax IiABHMINEHHS KBamiikamii 3 MaTeMaTHKH,
HPOIIOHYETHCSI BAKOHATH MPO(eciiHO OpieHTOBaHE 3aBIAaHHs, 3MICT SIKOT0 00’ €IHY€ TPU CUTYaIlii.

[Tponiec BHMKOHaHHS MPOQECIMHO OPIEHTOBAHOIO 3aBJAHHS PO3rOPTAETHCA TAKUM UHMHOM:
CHOYATKy KOXKEH YYUTENIb CAMOCTIIHO pO3B’s3ye 3ajauy 3 HaBYAJIbHOI TeMH «MHOTOKYTHHKHN
(11 k1), mOTIM OpraHi3oBY€TbCS OOrOBOPEHHS pE3yabTaTy BHKOHAHHS 3aBIaHHA Yy
napax/Tpiiikax. Ilicis mporo KokHa napa/Tpiiika TOTYETbCS MPE3CHTYBAaTH BapiaHT BUKOHAHHS
3aBJJaHHs, IKUH Y3IOJDKEHO B IIpoIieci 00roBOPEHHs.

Cumyayin 1. Po3B’sokiTh 3amady. CHpOrHO3YHTE NOMWJIKH, SIKI MOXYTh JOIYCTUTH
BIpTYyaJIbHI yU€HI Mij 4ac 1i po3B’s3aHHs (3MICT 3a/1a4l: epepi3 mipaMiau, mapajieJIbHUH OCHOBI,
niTh OluHe peOpo y BigHOWIEHHI 2:3, paXyroud BiJ BEpIIMHU Mipaminu. 3HAUAITH IUIOLLY
OCHOBH, SIKIIIO BOHA OLIbIIIA 3a MJIOLLY Mepepizy Ha 63 CMZ).

Cumyayisn 2. Po3po0iTh peKOMEeHIaIil mo10 opraHizamii poO0oTH y4HIB HaJ AONYIICHUMHU
nomuikamu. [lependadre opraHizaiilo KOPEKIIHHOI poOOTH I IIBOTO CTBOPITH Ha OCHOBI
HaBeJICHOI BHIIE 33/7a4i TP BapiaHTH HOBHUX 3a/a4. BUKOHYIOUM 3aBJaHHS TOTPUMYHTECH TaKO1
YMOBHU: 3MICT 3aJadi Ma€ CIyTryBaTW pPO3BUTKY IPAKTMYHUX HABUYOK YyuHIB. Buznaure
TUIaKTUYHY HIHHICTH ((DYHKIII0) CKIaIeHUX BaMH 33]ad.

Cumyayis 3. Po3poOuTH peKOMEHAIIl BUUTEIIO Ta YUHSIM II0J0 ONpAILfOBaHHS HABYAIbHOI
TEMH.

OuikyBaHi  pe3ynpTaTH  BUKOHAHHS  Npo(eciiiHO  OpiEHTOBAHOIO  3aBIAHHS:
1) nporHO3yBaHHS MaKCHMAJIbHOI KIIBKOCTI MOMHWJIOK, SIKI MOXYTb OyTH JONYIICHI
BIPTYaJIbHUMM YYHSIMU; 2) PO3BUTOK 3/aTHOCTI BUMTENS A0 MPOAYKYBaHHs aJIbTEPHATUBHUX
JTUIAKTUYHAX MartepialiiB, po3poOJIEHHS IUIAKTUYHUX MarTepialiB Juis pO3BUTKY B YUHIB
NPaKTUYHUX HABUYOK; PO3BUTOK YMIHHSA BH3HauaTH (YHKIIO Ta Micle IUAAKTUYHOTO
Mmarepiajly B HaBUalbHI Iporpami Ta OpPraHi3oBYBaTH KOPEKILIWHY OCBITHIO AisJIBHICTD Ha
OCHOBI MOTO BHKOPHCTaHHS; PO3BUTOK THYYKOCTI MEIAaroriqyHOr0 MHUCICHHS BUUTENS; PO3SBHTOK
YMIHHA A00MpaTH MeToAM, 3aco0u 1 (opMu poOOTH SK 3 ypaxyBaHHSAM 3MICTy, Tak 1 3
JOTPUMAHHSAM TPHUHIMIYY HACTYMHOCTI; 3) PO3BUTOK 3aTHOCTI BUMTENSI O HPOAYKYBaHHS
METOAMYHHUX MaTepiajiB JJs MeJaroriB Ta HaBYaJbHUX MarepiajliB MPaKTUYHOI CIIPSIMOBAHOCTI
JUTSL YYHIB 3 aKIIEHTOM Ha TOCJIiIOBHOCTI BUBYCHHS HABYAIHLHOTO MaTepialy Ta Pi3HHX CIocobax
OTpallOBaHHS HaBYAJIbHOT TEMHU.

3. YuuTensm, sSKi HABYAIOTBCS HA Kypcax MiABUINEHHS KBamidikamii 3  ¢izukw,
IPOMNOHYETHCSI BUKOHATH MNpodeciiHO Opi€EHTOBAaHE 3aBAAHHS, SKE CKJIANAETbCi 3 TPHOX
KOMIIOHEHTIB: CUTYallli-OL[IHKH, CUTYallli-TPO0JIEMHU Ta CUTYyallli-BIPABHU.

Cumyayis-oyinka. IlpounrtaiiTe 3MicT 3aaayi. BusHaure y BiJICOTKax NpPaBUIIBHICTh il
PO3B’sI3aHHS yYaCHUKaMU BiJIOIPKOBOIO Typy YUHIBCbKOI [HTEpHET-0MIMITIa I 3 (Q13UKH.

3mict 3amaul. Bakok Ha TNpyXuHI 3IHCHIOE TapMOHIYHI KOJMBAHHS 32 3aKOHOM
Xx=8cos zt(cm). BusnHaure cepeqHio IBUJIKICTh PYXy TATapld 3a iHTepBal yacy, HPOTArOM

SKOT'O BiH ITPOXOIUTH NEPIITy MOJOBUHY aMILTITYH. BiAMoBiIb moaiiTe 4yucaioM BUpa)keHUM B CM/C.
Po3p’s3annsa: x =8cos zt(cm)(1); v, = % (2); 3 piBasnns (1) X =8cMm; 3a ymoBoro
1 1

3a7a4l § = > X, =4cm; BusHaunmo t 3 piBHsHHSA (1) A7 MOMEHTY, KOH X — 5 X -

3 3 °1C C

4=8cosrt; cos;z-t:;; rt=2%; t:lC.OTme: L :8CM21207M

3

Cumyayis-npoonema. Ilpoananizyiite 3MiCT 3a/1a4i Ta MOMUJIKH, SKi JOMYCTUIN YYACHUKU

Bi10ipKoBOrO Typy BommHChkOi yuHIBChKOI [HTepHET-OmiMmiaan 3 ¢i3uku (3a pesyiabTaTaMu

BifOipkoBoro Typy BonuHcbkoi yuHiBChKOi I[HTepHeT-omimmianm 3 (Qi3MKM PaBUIBHO

po3B’si3anu HaBeAeHy Hmkde 3aaaudy 11,6% yuacHukiB 3axoxay. 23,4% y4yacHUKIB NMpaBUIBHO
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BU3HAYMJIM TEPiO Ta aMIUNTYAy KOJHMBaHb, OJHAK 3pOOMIM MOMWIJIKY BBaXKalOuyH, L0 4ac,

MPOTATOM SIKOTO Ba)KOK IPOii/ie MepIly MOJOBUHY aMIUIITYJd CTaHOBUTHME tzg). Cxuanith

MePEITiK MPUYHUH TOMYIIEHHS YIYHIMHU MTOMUJIOK (TaOauIs 2).
Tabnuus 2
Ilepeiik NpUYMH JOMYHIEHHS] TOMIWIOK YYACHUKAMHU BiI0IpKOBOI0 Typy
BosmHcbKOi yuHiBebKOI IHTepHeT-01iMniaam 3 Qpisuku

CyTHIiCTH IPpUYMHH IosicHeHHSsI CYTHOCTI MPUYMHU

BincyrHicTh Hac- [lepeBakxna OUTBIIICTH 3aJa4 HA BU3HAYCHHS CEPEIHBOI IIDISIXOBOI
TYIHOCTI Y BUB- MIBUJIKOCTI € CTAaHIAPTHUMH. Y iX 3MICTI 3aJIaHO KiIbKa AUISHOK PyXy W
YCHHSI HABYQIBHOTO  TPOIIOHYETHCS BHU3HAYWTH CEPEJHIO IIBUIKICTh HAa BCHOMY IIDISIXY,
MaTepiany 3 anreé- - Omepyrouyd CyTo KIHEeMAaTHYHUMM BelnuduHamu. J[si po3B’si3aHHA Ii€i
pu Ta Qi3uKu 3a7a4i KpiM KIHEMAaTWYHUX BEJIMYMH HEOOXiTHO BUKOPHUCTOBYBATH

HOHSTTS], 110 XapaKTEPU3YIOTh KOJMBAILHUIN PYyX 1 B KIHIIEBOMY BUIAJIKY
MPaBUJIBHO 3alMCaTH TPUTOHOMETPUYHE PIBHSHHA W PO3B’S3aTH HOTO.
BuByeHnHs TpuroHoMeTpuuHHX (YHKIIA BiIOYBa€ThCS Ha YpOKax
amreOpu y 10 xmaci Ha TOYATKy JAPYroro CEeMecTpy, a OJiMImiana
NpOBOJMIAcS B TPYAHI HAaCTYIIHOIO POKY, Maibke depe3 ABaHaJUATh
MicsIiB. MU MaeMo CIIpaBy i3 3aJIMIIIKOBIMH 3HAHHSMH

He BpaxyBanns Bcix = HempaBuibHe BU3HAUYEHHS yacy, MPOTSATOM SKOIO BaKOK IPOXOJUTH
ACTICKTIB PyXY MepIry TMOJIOBUHY aMIUTITYAH, TIOB’sS3aHE 3 THUM, HI0 3aJCKHICTh
KOOpJIMHATH BiJi Yacy NIpU KOIUBAIBHOMY pyCi HE € JiHiiHOIO, a
3MIHIOETHCS 32 TAPMOHIYHHM 3aKOHOM

OOMeXEHICTD Ilix 4vac BuBueHHa TeMH «MexaHIUyHI KOJHMBAHHSIY 3a3BHYAN
BIIPABIISTHb YYHIB MPONOHYIOTh yYHSM PO3B’A3yBaTH 3ajadi, y SKUX HEOOXiIHO,
BUKOPHUCTOBYIOUH PIBHSHHS 3aJIeKHOCTI MEBHOI (Di3MYHOI BETMYUHU
(KoOpAMHATH, HIBUAKOCTI, MPUCKOPEHHS) BIJ Yacy, BU3HAYUTH IO
BEJIMYMHY B IEBHUH MOMEHT 4acy

B yuHIB BUHUKaIOTH TpPyAHOIIl y mpoueci poOoTH 3 rpadikamu
3aJIe)KHOCTEN MIXK (PI3MYHUMU BeTMYHHAMHU

Cumyayis-enpasa. Po3B’sokiTh 3a1adi Ta c(OPMYNIONTE BHUCHOBOK IPO METOJUYHI
0COOJIMBOCTI ONPALIOBAHHS HABYAJILHOTO 3MICTY 3 ypaXyBaHHSAM JOMYIIEHUX TOMMJIIOK.
I 3anaya. CepeqHsi MBUAKICT TATAPILS, SKAN MPYXKUHI 3/1HCHIOE TAPMOHIYHI KOJUBaHHS,

B/l OJHOTO AMIUTITYTHOTO TOJOXXEHHS /10 IHIIOTO CTAaHOBUTH 16C7M. Busznaute mepion ta
C

YaCTOTY KOJMBaHb, AKIIO iX aMIUTITya 8 CM.

27z:1

II 3amaga. Busnaure t, ko gjn

[l 3amaya. Baxok Ha TpPYKWUHI 3AIHCHIOE TapMOHIYHI KOJMBaHHS 3a 3aKOHOM
x=8cosxt(cm). IloOynyiire rpadix 3anexnocti X(t)(cm). IlosHautre Ha rpadiky
KOOPJIWHATH X TaX,, K1 OyTyTh BIJMOBIATH MOMEHTAM 4acy '[1 = icTa t = lc.

2 3

IV 3anaga. [ToOynyiite rpadix 3amexsocti X(t) (cM) M1 Tina, MO pyXaeTbess PiBHOMIPHO

HPOTH OC1 X 3 MIBUAKICTIO 16 M 'V nouarkosumit MOMEHT 4acy KOOp/JIMHATa Tijla CTAaHOBUIIA § CM.
C

V 3aBnanns. [Ipoananizyiite rpadiku 3amay.

BHCHOBKM Ta MepCHeKTHBH TMOJAJTBIIMX HAYKOBUX PO3Binok. JlocimimkeHHs
oprasi3aiiii mpolecy HaB4aHHs y 3aKJIaJax BHIOI MeIaroridYHoi OCBITH Ta OCBITH JOPOCIUX, SIKE
3MIMCHIOBAJIOCS 3 aKIIEHTOM Ha TIOJIAX caMopeai3allii 3 IHTepaKTHBHOIO B3aEMOJIIEI0 3700yBaviB
OCBITH, CIIyTyBaJIO PO3pOOJICHHIO TaOIHIII-MaTPUI, Y AKiH MMPOLEeC HABYAHHS CXapaKTEePU30BaHO
B TPHOX IOJIAX B3a€MOIii, a came y: 1) momi camopearisaliii BUKJIagada; 2) mojii camopeaizarii
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CTyIEHTa / y4uTens, SIKU HABYAE€ThCS HA Kypcax MiABUINECHHS kBamidikarii; 3) mom B3aeMoii
YYaCHHKIB MPOIECY HABYaHHS HA OCHOBI camopeai3allii 3 IHTEpaKTHBHOIO B3a€MOIIETO.

ExcniepuMeHTaNbHUM INIJISIXOM BCTAHOBJIEHO, IO e(EeKTHBHIA camopeamizamii y mnoii
B3a€MO/Ii1 Y4aCHUKIB MIPOIIECY HABYAHHS CIPUSE HASBHICTb:

— CaMOOCBITHBOI JIISTTFHOCTI Yy TIOJII caMopeani3allii Bukianada (inopmaibHa ocBiTa Ta (m)
HeopMaIbHa OCBITa);

— CaMOOCBITHBOI AISUTBHOCTI Y TOJII caMopeati3allii cTyieHTa / yuduTens, IKUi HaBYaeThCs Ha
Kypcax ImiaBuIIeHHs KBaidikaiii (iHpopmanbHa ocBiTa Ta (un) HehopMaibHa OCBITA),

— Jii CTYICHTIB / y4WTeNiB, SIKi HABYAIOTHCS HA KypcaxX MiABUIICHHS KBaliikarii, SKuMu
3aCBIIUY€ETHCS AKTHBHE iX BKIIIOUEHHS B TPOIEC OOTOBOPEHHS aKTyalbHUX MpOOIieMm,
po3B’s3aHHs MPOGECifHO OPIEHTOBAaHUX 3aBJIaHb, MPOBEICHHS AWCKYCIH, aHaji3 pi3HUX
npodeciiiHuX CUTYyaIlii.

[lepcnekTHBY MOJAIBIIMX HAayKOBHUX PO3BIMIOK BOAYaeMO y JOCIHIHPKEHHI METOIUYHOTO
CynpoBoay e(heKTHBHOI camopeai3allii BUKIaAadiB, CTYyJCHTIB Ta YYUTENIB, sIKi HABYAEThCS Ha
Kypcax MiBUILEHHS KBami(ikarlii, B iHpopManbHii Ta (4u) HepopmanbHild OCBITI.
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Miyer T. 1., Holodiuk L. S., Savosh V. O., Bondarenko H. L. Organization of the learning
process in institutions of higher pedagogical education and adult education with an emphasis
on the fields of self-realization with interactive interaction of education seekers.

Summary. The article highlights the results of the research, which were obtained in
accordance with the goal of scientific research: 1. To study the organization of the learning
process in institutions of higher pedagogical education and adult education, which was carried
out with an emphasis on the fields of self-realization with interactive interaction of education
seekers. 2. To reveal the essence of the fields of self-realization of a student / teacher who is
studying at advanced training courses, based on the correlation of their actions with the
functioning of formal, informal and informal education. 3. Determine actions that cause effective
self-realization of participants in the learning process in interactive interaction using the content
of mathematical and natural educational fields defined in current state standards.

The research was implemented using a set of methods: theoretical (analysis, synthesis,
comparison, comparison, systematization, generalization) and empirical (organization of the
learning process, observation, conversations, questionnaires).

The results of the study are formulated in relation to the learning process of students of
institutions of higher pedagogical education and teachers undergoing professional development
courses. Three fields of self-realization of education seekers are distinguished, and they are
correlated with formal, informal and non-formal education. A table-matrix of the organization of
the learning process in institutions of higher pedagogic education and adult education was
developed with an emphasis on the fields of self-realization of students of education. The
practical significance of the study is to determine the effective actions of students of education
based on self-realization with interactive interaction. This is a discussion of current problems,
solving professionally oriented tasks, discussions, analysis of various professional situations.
The article provides examples of solving professionally oriented tasks during the training of
students and teachers who are taking advanced courses in mathematics and physics.

Key words: fields of self-realization, self-realization with interactive interaction, students of
the "Primary Education” specialty, teachers who take advanced courses in mathematics and physics.
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