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METHODOLOGICAL ADVICES ON PREPARATION FOR EIA IN MATHEMATICS IN MODERN CONDITIONS

ABSTRACT

Formulation of the problem. For more than a decade of active use, external independent assessment of academic achievement (EIA) from an
experimental alternative to final and entrance exams has become one of the key national types of assessment, which performs
both the functions of state final attestation for secondary school and the main tool for competitive selection to the country's
universities. Thus, in modern conditions, the relevance of research on ways to improve the methodology of preparation for
external assessment in mathematics is undeniable.

Materials and methods. To achieve the goals of the article, we use empirical methods: observation of the educational process of secondary
school students and specially organized courses in preparation for the external examination in mathematics, as well as analysis
of the results of their achievements. The study also used a set of scientific recognition methods: comparative analysis to clarify
different views on the problem; systematization and generalization for the formulation of conclusions and methodological advices
on preparation for national standardized assessments of educational achievements in mathematics; generalization of the
author's pedagogical experience and observations.

Results. Since 2008, when the EIA in mathematics became the only possible form of entrance examination, it was extremely important for
applicants not only to systematize knowledge of the school course of mathematics, but also to study the features of the form of
representation of the test item. In particular, students were unfamiliar with the specifics of solving problems with alternatives,
which were a significant part of the first tests of external assessment and were checked without human influence. In the first
years of the introduction of EIA in mathematics, solving a large number of such problems allowed students to stop being afraid
of them. But over time, as students in the school process began to constantly encounter these tasks, the negative side of excessive
enthusiasm for them began to appear itself more and more. Nowadays, when solving a problem with alternatives, the students
often tries not to reason, not to apply their knowledge, but are focused solely on getting the right answer. Thus, in the process of
overemphasizing students' attention to the peculiarities of the forms of test tasks, the real aims of the process of preparation for
testing in mathematics were replaced by erroneous ones. Indeed, instead of repeating and organizing the knowledge acquired by
students during their studying in the school, the process of preparation for the external assessment began to reduce to teaching
this student various methods of obtaining the correct answer. We suppose that such an approach to preparing for the EIA in
mathematics is fundamentally wrong and offer readers 7 advices that will help to achieve the true goal of this type of assessment
— to identify students' general and professional competencies, manifested through mathematical knowledge and ability to apply
them in practice.

Conclusions. We express all the methodical advices given in the work from the point of view of the author's experience and cannot claim
universality, but we consider it expedient to share our own achievements in this field and we will be glad when the described
approaches agree with readers in their professional activity. We have implemented all these tips during the writing of a new
manual for preparation to the external assessment in mathematics. We also sincerely hope that this manual will help students,
independently or with the help of a teacher, to carry out a proper systematic repetition of the material of the school course of
mathematics.

KEY WORDS: EIA in mathematics, SFA in mathematics modern conditions, methodical advices, senior school, educational achievements of
students.
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INTRODUCTION

Formulation of the problem. External independent assessment of academic achievements (EIA) has now become a
powerful tool for ensuring equal access to quality education for Ukrainian graduates. For more than a decade of active use, it has
grown from an experimental alternative to final and entrance exams to one of the key national types of assessment, which
performs both the functions of state final attestation for secondary school and the main tool for competitive selection for all
universities in Ukraine.

It is clear that during its existence, the EIA has evolved in accordance with the changes that have taken place in Ukrainian
society in general and in pedagogical science in particular. For testing in mathematics, these changes concerned, first of all, the
content and forms of test tasks. In particular, the number of tasks for the application of mathematical knowledge in practice, in
real life was grown. Also tasks for the application of abstract theories have become less technically cumbersome, without losing
its mathematical sophistication and beauty. Due to these changes, the existing system of preparation for the external assessment
in mathematics began to need to be reformed.

Analysis of current research. Currently, many well-known methodologists deal with the problems related to the process
of preparation for the external examination in mathematics in Ukraine. Valentyna Bevz, Oksana Bukovska, Daryna Vasylieva,
Albina Halperina, Oksana Yergina, Oleksandr Ister, Anatoliy Kapinosov, Vadym Karpik, Iryna Markova, Arkadii Merzliak, Yevhen
Nelin, Dmytro Nomirovskyi, Oleksandr Repeta, Oleksii Tomashchuk, Mykhailo Yakir and others constantly publish their research
in this direction (see, for instance, (Bevz, 2018), (Ister, 2019), (Kapinosov et al., 2019), (Rohanin, 2019), (Zakhariichenko et al.,
2019a) etc).

For the last 15 years, our team of authors consisting of the authors of this article together with the PhD in Mathematics
Liliana Zakhariichenko, a methodologist in mathematics at UTsOYaO, and Olena Shkolna, a mathematics teacher of the highest
category at “Universum” lyceum (Kyiv), are actively working on methodological support for the process of preparation for
independent assessment in mathematics. During this period, we have published more than 100 articles and textbooks on this
topic. In particular, the monograph Shkolnyi 2015 is devoted to the theory and methodology of assessing the academic
achievements of senior school students in Ukraine, and the most popular for us in preparing students for EIA in mathematics is a
methodical set of manuals (Zakhariichenko et al., 2019b) and (Zakhariichenko et al., 2019c).

The purpose of this article is a theoretical rethinking of the goals, objectives and features of the EIA in mathematics in
Ukraine and the formation of advices based on it to modernize the preparation of students for this type of testing in modern
conditions.

MATERIALS AND METHODS

To achieve this aim we use the theoretical method of analysis of methodological literature on the research question. We
also exploit some empirical methods: observation of the educational process of secondary school students and specially
organized courses in preparation for external examinations in mathematics, as well as analysis of their achievements. In this
article, as well, we use a set of methods of scientific knowledge: comparative analysis to clarify different views on the problem
and determine areas of research; systematization and generalization for the formulation of conclusions and recommendations
for the preparation of national standardized assessments of academic achievement in mathematics; generalization of the
author's pedagogical experience and observations.

RESULTS

Since 2008, when external independent assessment in mathematics became the only possible form of entrance
examination (see (Shkolnyi, 2015) and (Shvets et al., 2020)), it was extremely important for applicants not only to systematize
knowledge of the school course of mathematics, but also to study a peculiarities of the test item representation form (with an
alternatives (MCQ), with a short answer (SA), to establish correspondences (finding logical pairs) and with a full explanation).
Detailed consideration of such features was natural, because traditionally in school for the assessment of students' academic
achievements for a long time used only tasks with a full explanation, which were checked by teacher. Students were especially
unfamiliar with the specifics of solving multiple choice and short answer problems, which were a significant part of the first tests
of external assessment and were checked without human influence. Therefore, most of the first manuals for preparation for EIA
focused on these forms of test tasks (see (Bohdanova, 2007), (Galperina, 2008) etc).

Using of problems with alternatives and short answers in the tests of external assessment in mathematics, apparently,
was due to the lack of influence of the human factor on the results of their evaluation. In fact, when checking tasks with a full
explanation, even with the correct answer, the teacher could lower the grade for that task based on his or her own subjective
reasons. Even now, when checking open-ended tasks from the form B of the EIA test, ambiguities often arise, leading to
differences of 1-2 points in the assessment of the 4-point task by the first and second check.

Consider as an example the 33rd task of the test of external examination in mathematics in 2020.

33. Let f(x) = 1 and g(x) = sin x. Perform tasks (1-3) in one figure.

1. Plot the function graph f.

2. Plot the function graph g on the segment [—%; %]

3. Mark a point in the figure that is common to both constructed graphs of functions f and g and write its coordinates.

4. Find the set of all roots of the equation f(x) = g(x) on the interval (—o0; +0).

Even with carefully designed assessment schemes for this task, teachers had many problems during the check. For
example, if one of the graphs of the functions is represented by a dotted line in the joint figure, can it be assumed that it is plotted
correctly? There were no guidelines in the assessment schemes for this case, and this is natural, because it is impossible to predict
in advance all possible options for student’s solutions. But from this decision the fate of 2 points depended, because 1 point for
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the item 3 was credited only if both graphs of functions are correctly constructed and the coordinates of the point of their
intersection in the explicit form are correctly founded and recorded.

It is clear that in the conditions of verification of standardized test, such controversial points are quickly agreed and a
unanimous interpretation is adopted for all such works, as, in fact, was done in this case. However, imagine that there are not
only 3 such tasks to check, but much more! Obviously, in this case it is much more difficult to avoid completely subjectivity during
the assessment, due to the technical complexity of coordinating the actions of all checkpoints and all examiners. This is where
the tasks with alternatives and short answers come to the rescue, which are checked by machine, and therefore, subjectivity in
their evaluation is fundamentally impossible.

However, the tasks of these forms of representation have their own drawbacks. The main disadvantage of this is that
when using such tasks, the teacher often cannot understand what the student who gave the wrong answer does not know. This,
in turn, leads to a significant weakening of teacher-student feedback in the learning and preparation process, and thus to a
deterioration in both the quality of the preparation process and the test results.

In the first years of the introduction of EIA in mathematics, solving a large number of problems with alternatives and short
answers allowed students to get used to such problems, stop being afraid of them, and so on. But over time, when students in
the process of learning at school constantly encounter these tasks in textbooks, dealing with tasks of such forms in the usual
control work of different kinds, the negative side of excessive enthusiasm for them began to manifest itself more and more. The
author's experience of preparation for EIA shows that now quite often during solving a problem with alternatives the student
tries not to reason, not to apply their knowledge, for example, to build a mathematical model of a real situation, but focused
solely on getting the right answer.

Various methods of guessing answers to test tasks, to which we drew readers' attention in our articles (see
(zakhariichenko, 2009) and (Shkolnyi, 2012)), have also become extremely widespread. Referring again to the EIA test in
mathematics in 2020, we give task 7 as an example of the manifestation of such trends.

7. Solve the equation x?> — 4x + 3 = 0.

A B C D E

—4;3 1;3 -3;-1 -2;3 -1;4

Problem 7 is easier to solve by one of the known algorithms studied in school (by the formula of roots or using the theorem
inverse to the theorem of F. Viet), than to perform the substitution of the roots from the alternatives in a given equation, but we
know many cases such way of “solving” this problem.

Thus, we can state that in the process of overemphasizing students' attention to the peculiarities of the forms of test
tasks, the real aims of the process of preparation for testing in mathematics were replaced by erroneous ones. Indeed, instead of
repeating and organizing the knowledge acquired by students during their studying in the school, the process of preparation for
the external assessment began to reduce to teaching this student various methods of obtaining the correct answer and finding
some “markers” that point to it. Some tutors have even begun to build the entire system of preparation for testing in this way.
In particular, before solving each individual test task, they ask students: “What did the authors of the test task want to catch us
here?” In our opinion, such an approach to the preparation for the external examination in mathematics is fundamentally wrong
and puts, so to speak, upside down the very idea of independent assessment, which is to identify students' general and
professional competencies manifested through mathematical knowledge and ability to apply them in real life practice.

How to overcome the inflections that have arisen and make the process of preparation for the external examination in
mathematics appropriate and relevant to its goals? Of course, there is probably no single and well-defined way to achieve this
aim. However, based on the author's experience, we can provide some methodological advices, which, in our opinion, will help
ensure the quality of preparation for the EIA in mathematics in modern conditions.

Advice #1. Whereas most of the test participants are already accustomed to the forms of test tasks representation, we
propose to use for the systematization and repetition of the school course of mathematics only tasks with a full explanation. They
allow the teacher to find out how well the student understands the essence of the data repeated and to find out what he or she
does not understand if he or she cannot solve the problem. Moreover, even using traditional EIA preparation manuals, the
teacher often uses the task of any form of presentation as a task with a full explanation, requiring the student not only to indicate
the correct answer, but also the way in which he or she has received it. This is important, because quite often the correct answer
can be obtained by accident, making a few mistakes that, so to speak, “compensate” each other. By conducting a mathematical
dialogue between teacher and student in solving a problem, we demonstrate the beauty of mathematics, including its application
in various fields of human activity. This is the way for creation of additional motivation for students.

Advice #2. Since the EIA test in mathematics for the above reasons can not only contain problems with a full explanation,
but still contains problems of various forms, it would be at least carelessly to completely ignore them. Although the features of
each form of test tasks are considered during the learning process, they need some attention as well. In our opinion, it is best to
do this at the end of each individual content block by conducting a thematic test, which contains tasks of all forms used in the
independent assessment. It is also natural to consider the peculiarities of the forms of test tasks immediately before passing the
test, solving the combined tests in the format of the EIA test, which awaits students in each specific academic year.

Advice #3. In our textbooks on preparation for external assessment (see (Zakhariichenko et al., 2019b) and
(zakhariichenko et al., 2019c)) we divide the repetition course into 10 sections according to the main content lines of school
mathematics. The titles of these sections are “Numbers and expressions”, “Functions and their graphs”, “Equations and systems
of equations”, “Inequalities and systems of inequalities”, “Text problems”, “Elements of mathematical analysis”, “Geometry on
the plane”, “Geometry in the space”, “Coordinates and vectors”, “Elements of combinatorics and stochastics”. Of course, there
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are other ways of such a division, but the way described above allows us to constantly repeat the previously studied material
during the study of the next sections, and therefore, constantly keep students, so to speak, in tone. For example, the use of
trigonometry is present in sections 1, 2, 3,4, 6, 7, 8 and 9, i.e. in almost all sections of the manual.

Advice #4. At the beginning of the repetition of each of the sections, it is desirable to refresh the students' memory by
the most important theoretical material, and it should be done briefly and taking into account their level of preparation. Indeed,
individual formulas and facts are ancillary and rarely used in testing. This is especially true for geometric data, because it is so
diverse that it is almost impossible to fully cover it during a time-limited course of preparation for external assessment. It is clear
that certain additional facts can help to solve some test problems faster. For instance, if student know the formula
a? + b% = (a + b)? — 2ab, then he or she can significantly simplify solving process for the following problem: “Let x; and x,
are the roots of the equation x? — 5x — 1 = 0. Find out the value of the expression x? + xZ.” However, it is obvious that this
problem can be solved rather simply without using the mentioned formula. At the same time, excessive overloading of poorly
prepared students with formulas can lead to fear in them both of a particular topic and of the whole test. Therefore, in this
situation the teacher should rely on experience, intuition, as well as to show his or her pedagogical skills. For example, with some
students, it is advisable to practice the skills at the beginning of the repetition of a certain section with the help of a system of
oral exercises that the teacher has to create, taking into account the mathematical potential of the child.

Advice #5. To implement the didactic principle of individualization of education (Vashchenko, 1997) during group work in
preparation for the external examination in mathematics, we divide the training tasks into three parts according to the level of
difficulty. The tasks of Part 1 roughly correspond to the initial and average level of mathematical training of the student, the tasks
of Part 2 — sufficient, and the tasks of Part 3 — high. Having sets of tasks of different levels of complexity, it is easier to organize
work in mixed groups. After reviewing the theoretical data and analyzing the simplest typical tasks that everyone needs, we can
give students tasks for independent work that correspond to the level of their preparation and require extreme stress on their
mental abilities. As is known (Krutetskiy, 1968), it is under such conditions we can obtain the progress in learning and developing
abilities of the students.

Advice #6. It is very convenient to put all training tasks in pairs. For example, task a) the student performs together with
the teacher, and similar task b) is given to him to consolidate the acquired skills and abilities. For the relatively simple tasks of
Part 1, intended for students with poor training, the tasks in pairs naturally choose the same level of difficulty, slightly changing
the condition. This allows you to consolidate the ability to follow the example, repeating the basic theoretical data and working
out algorithms for solving the simplest problems. Note that for very “weak” students should use not only pairs, but threes, fours
and so on. Task b) for more complex problems from Part 2 and Part 3 should be more significantly different from task a) and be
somewhat more difficult. Then for students with an average level of preparation, task a) can be performed together with the
teacher, and task b) the student performs independently. For “strong” students we can immediately give a more complex task b)
for their self-study, if necessary, making the necessary adjustments. With some students, it is enough to discuss the algorithm,
the sequential steps of solving task a), after which they will perform task b) at home.

Advice #7. The implementation of the didactic principle of clarity (Vashchenko, 1997), in our opinion, will contribute to
the use of a large number of graphs, diagrams, drawings for problems etc. In order to save time on solving training tasks, it is also
convenient to use geometric problems with ready-made drawings for them. This approach is natural, because the test notebook
that students receive during the independent assessment in mathematics also contains many drawings. Adequate perception of
graphical data is also extremely useful for the student who lives in a modern technological society, where this way of presenting
data is becoming increasingly dominant.

CONCLUSIONS

We express all the methodical advices given in the work from the point of view of the author's experience and cannot
claim universality. Of course, it is natural that each teacher must have his or her own unique methodology of preparation to the
external examination in mathematics. However, we consider it expedient to share our own achievements in this field and we will
be glad when the described approaches agree with readers in their professional activity.

Note also that we have implemented all these tips during writing of a new manual for preparation for the EIA in
mathematics (Zakhariichenko, 2020), which we offer to the attention of all professionals working in this field. We sincerely hope
that this manual will help students independently or with the help of a teacher to systematically repeat the material of the school
course and properly prepare for the external examination in mathematics. We are always ready for constructive discussions in
the field of organization and preparation for independent assessment and will be grateful to readers for comments or comments
that can be sent directly to our e-mail addresses.
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METOAM4YHI NOPAAM LLOAO NIATOTOBKK A0 3HO 3 MATEMATUKU B CYHYACHUX YMOBAX
0.B. LIKonbHuli, KO.0. 3axapiiiyeHKo
HI1Y imeHi M.T1. A pazomaHosa, HaYKMA, YkpaiHa

AHOomayis.
@PopmyniosaHHA npobaemu. 3a binbw HiX OecAmMuUnimma AKMUBHO20 BUKOPUCMAHHA 308HIWHE He3anexHe OYiHIBAHHA HABYAAbHUX

docseHeHb (3HO) 3 ekcriepumeHmManbHOI anbmMepHamueU 8UMyCKHUM ma 86CMynHUM iCAUMAm nepemeopusiocs Ha 00UH i3 KAKY08UX
302a716HO0epHasHUX 8UOI8 OUIHIOBAHHSA, AKUL BUKOHYE AK hyHKUiIT OepicasHOi NidcymKosoi amecmauii 3a Kypc 3a2asn6HO0C8IMHbOI
WwKonu, mak i pyHKYil 0CHOBHO20 IHCMpyMeHmMy 047 NposedeHHA KOHKYpCcHo20 8idbopy 0o yHisepcumemis KpaiHu. Omike, 8
CyYacHUX ymoeax akmyasoHicme AocnioxeHs wo0o crnocobie yoocKoHasneHHA memoduku nidzomosku 0o 3HO 3 mamemamuKu €
He3anepeyHoro.

Mamepianu i memodu. [na docazHeHHA yineli cmammi Mu 30CMOCOBYEMO eMMipuYHi Memoou: cocmepexeHHs 3d Ha8YasabHUM MPOUECcOM

Y4Hi8 302a/6HO0C8IMHIX WKIiA | crneyiasbHO 0p2aHi308aHUX Kypcie no nidecomosyi 0o 3HO 3 mamemMamuKu, @ MAKOX aHasi3
pe3ynbmamig ixHix 0ocsAzHeHb. Y 00CMiOH(eHHi MAKOX BUKOPUCMAHO KOMIMAEKC Memoodie HAayKo8020 Mi3HAHHA: MopieHAAbHUl
aHani3 04 3’ACY8aHHA pi3HUX no2aadie Ha npobaemy; cucmemamusauis ma y3a2asnbHeHHA 044 hOpMyatoBaHHA BUCHOBKIE i
memoou4Hux nopad w000 Mi02omosKku 00 302a76HOOEPHABHUX CMAHOAPMU30B8AHUX OUIHIOBAHb HABYALHUX OOCA2HEHL 3
MamemMamuku; y3a2anbHeHHs a8MmopcbKoz2o nedazoziyHo2o 00ceidy i crrocmepexceHs.

Pe3ynemamu. lNoyuHato4u 3 2008 poky, Konu 3HO 3 MamemMamuKu cmasno EOUHO MOM(IUBOIO (hoPMU 8CMYMHO20 8UNPoby8aHHsA, Ha038U4aliHO

s8ax1ugoo 0714 abimypieHmie 6yna He Auwe cucmemamu3ayis 3HAHb 3i WKINbHO20 Kypcy mMamemamuku, a U eusvyeHHsA
ocobsiugocmeli popmu ModaHHA mecmosozo 3a80aHHA. Ocobaueo y4Hi 6yau masno 3Haliomi 3i ceyugikoro po3e’a3y8aHHs 3a80aHb
i3 anemepHamusamu, AKi ckaadanu 3Ha4Hy YacmuHy nepuwiux mecmig 3HO i nepegipsanuca 6e3 yyacmi AoduHu. Y nepwi poKu
8nposadxceHHA 3HO 3 MamemamuKu po3e’a3y8aHHsA 8es1UKOI KinbKOCmi makux 3a80aHb 0038014710 Y4YHAM nepecmamu ix 6oamucs.
Asnle 3 YaCOM, KOAU Y4Hi 8 MPoyeci HABYAHHA 8 WKOI noYaau nocmiliHo 3ycmpiyamuca 3 yumu 3a800HHAMU, HeaamusHuli 6iK
HAOMIpHO20 3aX0MNAeHHA HUMU 1o4Yas npossasmucsa ece binbwe. 3apas npu po3e’a3y8aHHi 3a80aHHA 3 AbMeEPHAMUBAMU Y4eHb
documbe 4acmo HAMGA2AEMbCA He MpPosooOUMU MIPKYBAHHA, HE 3aCcmocos8y8amu C80i 3HAHHA, a OpPiEHMOBAHUU BUKMAOYHO HaA
OMPUMGAHHSA NPAsUsbHOI 8i0no8idi. TAKUM YUHOM, y npoueci HAOMIPHO20 aKYeHMYBAHHSA yeaau y4YHie Ha ocobausocmsax ¢opm
mecmosux 3ae0aHb 8idbynaca niomiHa memu npoyecy Nid2omosKku 00 mecmy8aHHA 3 MAMEMAMUKU — 3aMiCMb 108MOPEHHA ma
8rnopsAOKY8aHHA HAbYymMuUxX yyHem id Yac HABYAHHA 8 WKOAI 3HaHb npoyec nidcomosku 0o 3HO no4as 3800umMuct 00 HABYAHHA
U4b020 YYHSA PIBHOMAHIMHUM MPUGOMaM OMPUMAHHA NpasusbHoi 8idnosidi. Mu esaxcaemo, wo nodibHuli nioxio Ao nideomosKku 00
3HO 3 MamemamuKu € NPUHYUNO80 XUOBHUM i MPOMOHYEMO y8a3i yumayie 7 MemoOu4HUX Nopaod, AKi cnpusmumyme 00CA2HEeHHHO
Crpas#HbOi MeMu 4b020 8UOY OUIHIOBAHHA — BUAB/EHHIO 8 Y4YHI8 ChOPMOBAHUX 302asbHUX i haxosux KomnemeHmHocmel, wo
MPOoABAAIMbCA Yepe3 MamemMamuY4Hi 3HaGHHA Ma 8MiHHA 3ACMOCO8Y8aAMU iX HA MPAKMUUY.

BucHoeKu. Yci HasedeHi 8 pobomi memoOuyHi nopadu eucnosneHi 3 nos3uyili aemopcoeko2o 0oceidy | He MoMyme npemeHOysamu Ha

yHigepcanbHicme, ane Mu 88aXAEMO OoyinbHUM nodinumuca eaacHumu 3006ymkamu 8 yili cpepi G 6ydemo padi, Koau onucaHi
nidxodu 3200ameca Yuma4vam y npogpeciliHili dianbHocmi. Yci nepesnivyeHi nopadu peasnizo8aHo HaMU i@ 4ac HAMUCAHHA HO8020
noci6Huka 3 nidzomosku do 3HO 3 mamemamuku. Mu wupo crnodisaemocs, wo yeli nocibHUK A0NoMoxe YyYHAM camocmiliHo Yu 3
donomozoro 8yumesns 30ilicHUMU HasnexHe cucmemamuyHe No8MOoPEHHA Mamepiasny WKifnbHO20 Kypcy MamemMmamuku.

Kntouosi cnoea: 3HO 3 mamemamuku, 1A 3 MamemamuKu, Cy4acHi ymosu, memoduyHi nopadu, cmapwa WKosa, Hag4asnbHi 00CA2HEHHSA Y4HI8.
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MODES OF THINKING IN PROBLEM SOLVING

ABSTRACT

Formulation of the problem: Problem Solving affects our daily lives in a direct or indirect way for centuries. Volumes of research have been
written about it and attempts have been made by scientists to make it accessible to all in various degrees. The modes of thinking
used in Problem Solving is, therefore, a very interesting and timely subject to study. The present paper discusses the main modes
of thinking involved in PS, which are Critical Thinking (CrT), Computational Thinking (CT) and Statistical Thinking (ST). Emphasis is
given to ST and in particular to Bayesian Reasoning due to its great importance for everyday life and science that only recently
has been fully recognized. We start with a brief description of the use of CrT in PS. Next ST and the necessity of combining it with
CrT in PS is discussed, while Bayesian reasoning is studied separately afterwards. Next the role of CT for solving complex
technological problems is examined and the paper closes with the final conclusion.

Materials and methods. The methods of analysis used are based on a synthesis of already reported researches and on suitable examples
illustrating our results.

Results. The article studies the role of Statistical Thinking in Problem Solving, where the problem is considered with its wide meaning (not
mathematical problems only). Particular emphasis is given to Bayesian Reasoning, whose importance in everyday life and science
applications has been only recently fully recognized. Critical and Computational Thinking, the other two main modes of thinking
used in Problem Solving, are also discussed

Conclusions. Problem Solving is a complex cognitive process that needs the combination of several modes of thinking in order to be successful.
Those modes, apart from the simple spontaneous thinking, include Critical, Statistical and Computational Thinking.

KEY WORDS: Problem Solving (PS), Critical Thinking (CrT), Statistical Thinking (ST), Computational Thinking (CT), Bayesian Reasoning, Fuzzy
Logic (FL).

INTRODUCTION

In this work the concept of problem is considered with its wide meaning (not mathematical problems only). According to
Schoenfeld [1] a “problem” is only a problem, if you don’t know how to go about solving it. A “problem” that has no surprises in
store, and can be solved comfortably by routine or familiar procedures (no matter how difficult!) is not actually a problem, it is
an exercise.

The importance of Problem Solving (PS) has been realized for such a long time that in a direct or indirect way affects our
daily lives for centuries. Volumes of research have been written for PS and attempts have been made by many educators,
psychologists, philosophers and other special scientists to make it accessible to all in various degrees. However, even graduates
have nowadays difficulty in solving real life problems. Somehow, they cannot apply theory into practice, or theorize/reflect on
practice. In fact, it is the human mind in the end that has to be applied in a problematic situation and solve the problem.

PS is a complex phenomenon and no wonder there is no unique definition about it. In this work PS is understood to be
the activity that makes use of cognitive and physical means to overcome an obstacle and develop a better idea of the world that
surrounds us. This definition encompass most of the existing in the literature definitions about PS ([2-4], etc.).

The capacity to solve problems is directly related to the knowledge stored in an individual’s mind, and knowledge is a
product of thinking. The nature of the problem dictates the level of thinking. But thinking can vary from a very simple and
mundane thought to a very sophisticated and complex one. The lower-order thinking requires minimum cognitive effort and it is
algorithmic. On the contrary, the higher-order thinking is a complex mode of thinking facilitating the transfer of knowledge, i.e.
the use and transformation of already existing knowledge in creating new knowledge.

The present paper discusses the main modes of thinking involved in PS, which are Critical Thinking (CrT), Computational
Thinking (CT) and Statistical Thinking (ST). Emphasis is given to ST and in particular to Bayesian Reasoning due to its great
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importance for everyday life and science that only recently has been fully recognized. We start with a brief description of the use
of CrT in PS. Next ST and the necessity of combining it with CrT in PS is discussed, while Bayesian reasoning is studied separately
afterwards. Next the role of CT for solving complex technological problems is examined and the paper closes with the final
conclusion.

RESULTS AND DISCUSSION

Critical Thinking in Problem Solving

CrT is the intellectual process of conceptualizing, applying, analyzing, synthesizing and evaluating information gathered
from observation, experience, reflection, reasoning, or communication. It has its roots in the ancient Greek philosopher Socrates
(470-399 BC), who perfected the art of questioning by asking pertinent questions to show that people could not rationally justify
their confident claims of knowledge. An example of the Socrates’ technique will be presented in the next section.

CrT is a complex mode of thinking that often generates multiple solutions. Through it thinking skills of higher level such
as analysis, synthesis and evaluation are combined giving rise to other skills like inferring, estimating, predicting, generalising,
and creative thinking. Halpern’s [5] approach of thinking as information processing is complemented by McGuinness’s [6] view
of thinking as making judgements. And making judgements is directly related to CrT.

The complexity of CrT becomes evident by the fact that, although many definitions can be found in the literature about
it, no one of them is universally accepted. A combination of the definitions by Halpern [5] and Williams [7] give rise to the
following working, for the present study, definition: “CrT is the ability by which the individual transcends his/her subjective self
in a wilful manner in order to arrive rationally at conclusions that can be substantiated using valid information”.

CrT affects acquisition of knowledge, as knowledge is the product of thinking about concepts and combining them with
principles. Concepts are acquired through abstractions and principles connect the concepts thus forming a network. Any new
concept encountered has to fit in the existing cognitive structure. Such accommodation would not be possible without CrT.
When a problem is encountered, before being solved it has to be analysed in a critical way: What is the problem, what is the
given information and so on. Therefore, CrT is also involved in application of knowledge to solve the problem. In conclusion, CrT
is a prerequisite to knowledge acquisition and PS.

The importance of CrT is one of the seven educational critical outcomes together with PS and many authors support this
([7-11], etc.). With the explosion of information technology and moving away from an industrial society to a knowledge society,
the attitude or disposition to think critically is as important as other skills such as professional acquisition of knowledge and
lifelong learning [5, 11, 12]. Understanding what CrT is and how it can be acquired might help the experts on learning to become
more effective and efficient in instilling such skills to the learner.

Statistical Thinking

Probability, Statistics and Fuzzy Logic

In this work the term ST is understood to be the ability of using principles of Probability and Statistics for solving problems
connected to everyday life, science and technology applications. Probability and Statistics are related areas of mathematics,
having however fundamental differences. Probability is a theoretical branch of mathematics which deals with predicting the
likelihood of future events. On the contrary, Statistics is an applied branch of mathematics, which tries to make sense of
observations in the real world by analyzing the frequency of past events.

The distinction between Probability and Statistics could be clarified better by tracing the thoughts of a gambler
mathematician during a game with dice. If the gambler is a probabilist, he will think that each face of the dice comes up with

probabilityi. If instead he is a statistician, he will think: “How | know that the dice are not loaded? | keep track how often each

number comes up and once | am confident that the dice are fair I'll decide how to play”. In other words, Probability enables one
to predict the consequences of an ideal world, whereas Statistics enables him/her to measure the extent to which our world is
ideal.

Edwin T. Jaynes (1922-1998), Professor of Physics at the University of Washington, was the first who argued that
Probability theory could be considered as a multi-valued generalization of the bivalent logic reducing to it in the special case
where our hypothesis is either absolutely true or absolutely false [13]. Many eminent scientists have been inspired by the ideas
of Jaynes, like the expert in Algebraic Geometry David Mumford, who believes that Probability and Statistics are emerging as a
better way for building scientific models [14].

Nevertheless, both Probability and Statistics have been developed on the basis of the bivalent logic. As a result, they are
tackling effectively only the cases of the existing in real world uncertainty which are due to randomness and not those due to
imprecision. In cases of imprecision, the Zadeh’s Fuzzy Logic (FL) comes to bridge the existing gap [15]. It is recalled that FL is an
infinite-valued on the real interval [0, 1] logic, which is based on the concept of Fuzzy Set (FS) introduced by Zadeh in 1965 [16].
FL, which has found nowadays applications to almost all sectors of the human activity, does not contradict the Aristotle’s bivalent
logic, but it actually generalizes and completes it. For more details about the basics of FS and FL the reader may look at [17],
Section 2.

The Aristotle’s Statistical Fallacies

Fallacies are logically false statements which are often considered to be true. A great number of fallacies are known
nowadays (e.g. see [18]), but the first fallacies appeared in the literature simultaneously to the generation of the Aristotle’s (384-
322 BC) bivalent Logic. In the “Sophistical Refutations”, the last of his six works on logic, Aristotle identified thirteen fallacies and
divided them in two categories, the linguistic and non-linguistic ones [19]. The amazing thing, however, which reveals more
emphatically the great wisdom of the man, is that, although Statistics was a completely unknown subject on that time, two of
the Aristotle’s fallacies can be characterized in today terms as statistical fallacies! Those fallacies are the unqualified and the
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hasty generalizations respectively. In the first one a general rule is used to explain a specific case that does not fall under this
rule, whereas in the second one it is assumed that something is true in general, because it happens to be true in certain cases.

Assume, for example, that a high school employs 100 in total teachers. Three of them are not good, whereas the other
97 are good teachers. Parent A happens to know only the three not good teachers. Based on it, he concludes that the school is
not good and he decides to choose another school for his child. On the contrary, parent B, who knows the 97 good teachers,
concludes that the school is good and decides to choose it for his child. In that case, parent A fell into the fallacy of hasty
generalizations, whereas parent B fell into the fallacy of unqualified generalizations. It becomes evident, however, that the gravity
of consequences of those two fallacies is not the same. In fact, the decision of parent A could jeopardize the future of his child,
since the degree of truth of his fallacy is only 3%.0n the contrary, the decision of parent B could possibly benefit his child, since
the degree of truth of his fallacy(?) is 97%.

Combining Statistical and Critical Thinking in Problem Solving

The cultivation of the statistcal literacy is very important, but alone is not enough; it must be combined with CrT. Socrates
in his dialogue with his friend Euthydemus - written by his student Plato in 384 BC, i.e. the year of the Aristotle’s birth — exploited
tacitly the Aristotle’s two statistical fallacies to give the following example concerning the importance of CtT for PS in general and
decision-making in particular.

Socrates asked Euthydemus, if he thinks that stealing is an immoral action. Of course it is, answered Euthydemus. But
what happens, replied Socrates, if your friend wants to commit a suicide and you steal his knife, is this immoral?. No, said the
embarassed Euthydemus. Here Euthydemus followed the statistical way of thinking, since in most cases stealing is considered to
be an immoral action. Socrates, however, using the above dialogue, taught him that he must combine ST with CrT.

Let us now transfer the dialogue of Socrates with Euthydemus to the previous example with the two parents. Imagine
that Socrates (if he was alive on that time) met parent B downtown and asked him: If your child has a particular interest about
the lessons taught by the three not good teachers and he is not interested about the lessons taught by the 97 good teachers, is
your decision to choose this school right for his future?. After this, parent B became puzzled and he thought that he should
reconsider his decision after discussing it with his child.

Apart from the Aristotle’s, many other statistical fallacies are known today, such as the sampling bias, the data dreadging,
the survivorship bias, the cherry picking, the gambler’s fallacy, the regression toward the mean, the thought-terminating cliché,
etc. [20]. Many of those fallacies involve lack of CrT as well.

Another characteristic example related to lack of ST and CrT in PS is the Wason’s four card problem: A set of four cards
is placed on a table, each of which has a number on the one side and a colored patch on the other side. The visible faces of the
cards show 3, 8, red and brown respectively (Figure 1). Which cards must be turned over in order to test the truth of the
proposition that if a card shows an even number, then its opposite face is red? Since only the cards with number 8 and and the
red-colored one could contradict the truth of the given proposition, the correct solution is to turn over those two cards. In the
Wason's study not even 10% found the correct solution [21, 22].

Figure 1. The Wason'’s four card problem

The famous Linda’s problem [23], a special case of the conjunction fallacy, is also related to lack of ST: Linda is 31 years
old, single, outspoken and very bright. She majored in Philosophy. As a student, she was deeply concerned with issues of
discrimination and social justice, and also participated in anti-nuclear demonstrations. The subjects were asked to choose which
one among five given alternatives is the most probable about Linda. Two of those stated that “Linda is a bank teller “and that
“Linda is a bank teller and also is active in the feminist movement”. The majority of the subjects chose the second statement as
more probable than the first one. This violates the law that the probability of a conjunction must be less (or equal) than the
probability of its conjuncts.

One could give several explanations about the “irrationality” of the human plausible reasoning.in this case. One of them
is that, since Linda majored in Philosophy and was deeply concerned with issues of discrimination and social justice, it looks more
probable to be active in the feminist movement than to be a bank teller. In other words, it could be considered that in this case
the conjunction was interpreted as disjunction. In fact, as Gould notes ([24], p.469), it seems that our minds are not built to work
always by the rules of probability. Aristidou [25] argues that, since the given Linda’s description contains many fuzzy
characteristics, this “irrationality” could be explained better by using a fuzzy instead of probabilistic model.

Bayesian Reasoning

The Bayes’ Rule of calculating the value of conditional probabilities, which first appeared in the work “An Essay towards
a Problem in the Doctrine of Chances”, published by Richard Price in 1763, two years after the Bayes’ (1701-1761) death, was
another important step in the development of probability theory. Laplace (1749-1827), independently from Bayes, pioneered
and popularized the conditional probabilities. It must be mentioned, however, that the Bayesian approach used to be for years
the reason of a continuous dispute, mainly on philosophical level, between the supporters of it and the supporters of the Laplace’s
“classical” approach of probability.

A fundamental difference was, for example, that the Laplace’s supporters believed that the probabilities exist only for
events that have not happened yet, whereas, according to the Bayesian approach, this is not a necessary condition. To make it
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clear, assume that one throws a weighted coin, covers it with his hand and then bets if the indication was “head” or “letters”.
According to the Bayesian approach, the probability of appearance of each indication is 50%, whereas according to the classical
approach such a probability does not exist, since the event has already happened! It is only recently that the “opponents” of this
cognitive fight have been convinced that the two views could exist together and they are equally useful for the scientific progress.

Let A and B be two intersecting events. Then it is straightforward to check [26] that the conditional probability for the
event A to happen when the event B has already happened is calculated by

M) m

In the same way one finds that

P(B/A)=%' or P(ANB)=P(B/A) P(A).

Therefore (1) can be written in the form
P(B/A)P(A) . 2)
P(B)

Equation (2), which calculates the conditional probability P(A/B) with the help of the inverse in time conditional
probability P(B/A), the prior probability P(A) and the posterior probability P(B), is known as the Bayes’ rule. In other words, the
Bayes’ rule calculates the probability of an event based on prior knowledge of conditions related to that event. When applied in
practice, the Bayes’ rule may have several interpretations. In social sciences, for example, it describes how a degree of belief
expressed as a probability P(A) is rationally changed according to the availability of related evidence. In that case, the probabilities
involved in the Bayes’ theorem are frequently referred as Bayesian probabilities, although, mathematically speaking, Bayesian
and conditional probabilities are actually the same thing.

The value of the prior probability P(A) is fixed before the experiment, whereas the value of the posterior probability is
calculated with the help of the experiment’s data. Usually, however, there exists an uncertainty about the exact value of P(A). In
such cases, considering all the possible values of P(A), we obtain through the Bayes’ rule different values for the conditional
probability P(A/B). Therefore, the Bayes’ rule, unlikely to the classical probability theory, introduces a kind of multi-valued logic
tackling the existing, due to the imprecision of the value of the prior probability uncertainty in a way analogous to FL!
Consequently, one could argue that Bayesian reasoning constitutes an interface between bivalent and FL.

Although the Bayes’ rule is a straightforward consequence of equation (1) calculating the value of a conditional
probability, Bayesian reasoning has been proved to be very important in everyday life and science [27-29]. Recent researches
give also evidence that most of the mechanisms under which the human brain works are Bayesian [28]. Consequently, Bayesian
reasoning becomes very useful for Artificial Intelligence (Al), which focuses on the design and construction of machines that
mimic the human behavior. In fact, the smart machines of Al are supplied with Bayesian algorithms in order to be able to
recognize the corresponding structures and to make autonomous decisions.

The physicist and Nobel Prize winner John Mather expressed his uneasiness about the possibility that the Bayesian
machines could become too smart in future, so that to make humans to look useless [30]! Consequently, Sir Harold Jeffreys
(1891-1989), a British mathematician who introduced the concept of the Bayesian algorithm and played an important role in the
revival of the Bayesian view of probability, had successfully characterized the Bayesian rule as the “Pythagorean Theorem of
Probability Theory” [31].

Bayesian Reasoning in Everyday Life

The Bayes rule has been proved a very useful tool for solving problems appearing in everyday life situations. A
characteristic example is connected to the Aristotle’s fallacy of false inversion, according to which the proposition “If A then B”
implies always the inverse proposition “If B then A” [19]. That fallacy belongs to the category of fallacies of cause and effect,
where A= the cause and B = the effect and where the cause always precedes chronically the effect.

Assume, for example, that in a farm live 100 in total animals, 75 of them having 4 feet (e.g. cats, dogs, goats, cows and
horses) including 3 cats and the rest of them having 2 feet (e.g. chicken). Consider the propostion “ The cats are animals having
4 feet”. Find the degree of truth of the inverse proposi tion “An animal living in this farm has 4 feets, therefore is a cat”.

Here we have that A=cats and B=animals having 4 feet, therefore P(B/A)=1. Consequently, equation (2) gives that

3
100

P(A/B)=

75
P(A/B)= % But P(A)= P(B)= 100’ therefore P(A/B)=%= 0.04. Hence the degree of truth of the false inversion in this case

is only 4%.

Nevertheless, the conditional probability P(B/A) is not always equal to 1, as it happens, for example, if A = | have flu and
B = | feel pain in my throat. It is of worth noting that the only information given within the premises of bivalent logic about this
fallacy is that the inversion between cause and effect is false in general, or otherwise that the conditional probability P(A/B) is
not always equal to 1. However, this information is useless in practice, where one wants to know “what is” (via positiva) and not
“what is not” (via negativa). The latter, for example, is a method that has been followed by the religion when failed to define
“what is the God”. It was decided then to define instead “what is not the God” (Cataphatic and Apophatic Theologies), which is
much easier to be done.

Bayesian reasoning is frequently used in medical applications the outcomes of which are not always compatible to the
common beliefs. The following example concerns the creditability of the viruses’ diagnostic tests, is a timely example, due to the
current COVID-19 pandemic:

Assume that 2% of the inhabitants of country have been infected by a dangerous virus. Mr. X, who has not any
symptoms of the corresponding disease, makes a diagnostic test, the statistical accuracy of which is 97%. The test is positive. Find
the probability for Mr. X to be a carrier of the virus.
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For this, consider the following events A = The subject is a carrier of the virus and B = The test is positive. From the given
data it turns out that P(A)=0.02 and P(B/A)=0.97. Further, among 100 inhabitants of the country, 2 on average are carriers and
98 are not carriers of the virus. Assuming that all those people make the test, we should have on average 2x97%=1.94 positive
tests from the carriers and 98x3%=2.94 positive tests from the no carriers of the virus, i.e.4.88 in total positive tests. Therefore,
P(B)=0.488. Replacing the values of P(A), P(B/A) and P(B) in equation (2) one finds that P(A/B)=0.398. Therefore, the probability
for Mr. X to be a carrier of the virus is only 39.8% and not 97%, as it could be thought through a first, rough estimation!

In general, the sensitivity of the solution is great, depending on the values of the prior probability P(A). The greater the
value of P(A), the higher the creditability of the test.

Closing this section, it is of worth making a reference to the famous accident of the Air France flight AF 447 from Rio de
Janeiro to Paris on June 1, 2009, which disappeared during stormy weather over a remote part of the Atlantic carrying 228
passengers and crew to death. The aircraft’s wreckage was found two years later, only after applying Bayesian Statistics based
on the data of the previous failures to find it [32].

Bayesian Reasoning in Science

Many scientists and philosophers of science argue today that the whole science could be considered as a Bayesian process
[27-29]. Here, we shall attempt to justify theoretically this view. The process of scientific thinking is graphically represented in
Figure 2, retrieved from [29]. In that Figure, a1, as,... ,an are observations of the real world. The attempt to explain and justify
those observations has led by induction (intuitively) to the development of theory T1. Theory T; was verified by deduction and
additional deductive inferences Kj, Ky, ...., Ks were obtained. Next, a new series of observations by, b,,...,bm followed. If some of
those observations are not compatible to the laws of theory T;, a new theory T, is developed to replace/extend Ty, and so on. In
each case the new theory extends or rejects the previous one approaching more and more to the absolute truth.

Ml Me.. Mo |/

Figure 2. The scientific method

This procedure is known as the scientific method. The term was introduced during the 19t century, when significant
terminologies appeared establishing clear boundaries between science and no science. However, the scientific method
characterizes the development of science since at least the 17th century. Aristotle is recognized as the inventor of the scientific
method due to his refined analysis of the logical implications contained in demonstrative discourse. The first book in the history
of human civilization written on the basis of the principles of the scientific method is, according to the existing witnesses, the
“Elements” of Euclid (365-300 BC) addressing the axiomatic foundation of Geometry. The scientific method is highly based on the
Trial and Error procedure, a term introduced by C. Lloyd Morgan (1852-1936) [33]. The trial and error procedure is characterized
by repeated attempts, which are continued until success or until the subject stops trying.

For example, the geocenrtic theory (Almagest) of Ptolemy of Alexandria (100-170), being able to predict satisfactorily
the movements of the planets and the moon, was considered to be true for centuries. However, it was finally proved to be wrong
and has been replaced by the heliocentric theory of Copernicus (1473-1543). The Copernicus’ theory was supported and
enhanced a hundred years later by the observations/studies of Kepler and Galileo, but it faced many obstacles for a long period,
especially from the church, before its final justification [34]. Another characteristic example is the Einstein’s general theory of
relativity developed at the beginning of the 20t century. This theory has replaced the Newton'’s classical gravitational theory,
which was believed to be true for more than two centuries [35].

The previous discussion reveals the importance of inductive reasoning for scientific thinking. In fact, the premises of all
the scientific theories (with possible exception only for pure mathematics), expressed by axioms, basic principles, etc., are based
on human intuition and inductive reasoning. Therefore, a deductive inference developed on the basis of a scientific theory, is
true under the CONDITION that the premises of the corresponding theory are true. In other words, if H denotes the arguments
imposed by those premises and | denotes the deductive inference, then the conditional probability P(1/H), which can be calculated
by the Bayes’ rule, expresses the degree of truth of the deductive inference. Consequently, the argument that the whole science
could be considered as a Bayesian process seems to have a reasonable basis.

It must be emphasized here that the error of the inductive reasoning is transferred to a deductive inference through its
premises. Therefore, the scientific error in its final form is actually a deductive and not an inductive error! This means that none
of the existing scientific theories could be considered as been absolutely true; it simply could be considered as approaching in a
better way the truth than the previous theories that has replaced, did.

Computational Thinking

Living in the era of information and increasing progress of technology, combining knowledge and technology to solve
problems is becoming the mode rather than the exception. Creativity and innovation driven by tacit knowledge, CrT driven by
logic and ST based on the rules of Probability and Statistics have become the tools for problem thinking and PS. If technology is
added as another tool, however, then CT becomes also a prerequisite.
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Computation is an increasingly essential tool for doing scientific research. It is expected that future generations of
scientists and engineers will need to engage and understand computing in order to work effectively with computational systems,
technologies and methodologies. CT, in its broader meaning other than performing computations, is a type of analytical thinking
that employs mathematical and engineering thinking to understand and solve complex problems within the constraints of the
real world. The term was first used by S. Papert [36], who is widely known for the development of the Logo software. However,
it was brought to the forefront of the computer society by Wing [37] to describe how to think like a computer scientist. She
described CT as “solving problems, designing systems and understanding human behaviour by drawing on the concepts
fundamental to computer science”.

The main characteristics of CT include:

e Analyzing and logically organizing data

e Data modelling, data abstractions, and simulations

e Formulating problems such that computers may assist

e |dentifying, testing, and implementing possible solutions

e Automating solutions via algorithmic thinking

e Generalizing and applying this process to other problems.

According to Liu and Wang [38], CT is a hybrid of the following modes of thinking:

1.Abstract thinking, which informally can be thought as the mapping from a ground representation to a new, but simpler
representation. In solving an interesting problem, abstraction of thinking is one very general purpose heuristic that can help to
attack this problem.

2.Logical thinking, a process in which one uses reasoning consistency to come to a conclusion. Some problems or states
(situations) involving logical thinking always call for mathematics structure for relationships between some hypotheses and given
statements and for a sequence of reasoning that makes the conclusion more reasonable.

3.Modelling thinking, which refers to the translation of objects or phenomena from the real world problem into
mathematical equations (mathematical models) or computer relations (simulation models). In this way the corresponding
problem becomes tractable.

4.Constructive thinking, which is any well-defined computational procedure that takes some value, or set of values, as
input and produces some value, or set of values, as output.

The above components are necessary thinking modes for synthesising CrT and existing knowledge and applying them to
solve the problem. CT does not propose that problems need to be solved in the same way a computer tackles them, but rather
encourages CrT using computer science concepts and techniques. Learning to think computationally or to problem-solve through
abstraction is the ability to eliminate details from a given situation in order to find a solution that might not be forthcoming under
other circumstances [33].

Voskoglou and Buckley in an earlier work [39] developed a model shedding some light to the relationship between CT
and CrT in PS, which is graphically represented in Figure 3. In this model, the three components of CrT, CT and existing knowledge
act simultaneously on the problem at hand. The model is based on the hypothesis that, if there is sufficient background
knowledge, the new, necessary for the solution of the problem, knowledge is triggered with the help of CrT; then CT is applied
and the problem is solved. It is of worth noting that, on the basis of what it has been already discussed in this paper, ST, in cases
where is needed, should join CrT in this scheme.

Critical Thinking
Problem (obstacle)

TR Application Problem solved (product)

Knowledge Computational Thinking

Figure 3. The PS model of Voskoglou and Buckley

Computer Science is not just about programming, it’s about an entire way of thinking, which is now an intrinsic part of
our lives. One could argue that nowadays a world without computers would be unthinkable. CT is becoming recognized as an
important way to educate new generations of students who will become skilled not only at using tools, but also at creating them.
All of today’s students will go on to live a life heavily influenced by computing, and many will work in fields that involve or are
influenced by computing. There is therefore a need to start teaching CT early and often. Recent studies in this field address the
necessity to become trained in thinking computationally before learning programming, and conclude that the education of
programming along with the theory of computing needs to be represented in a way that would make sense to students within
the computer science discipline [40].

In thinking as a computer scientist, researchers become aware of behaviours and reactions that can be captured in
algorithms or can be analysed within an algorithmic framework. CT now gives them a different framework for visualizing and
analysing, a whole new perspective. To rephrase a common idiom, “until you have a screwdriver, everything looks like a nail.”
CT develops a variety of skills (logic, creativity, algorithmic thinking, modelling/simulations), involves the use of scientific
methodologies and helps developing both inventiveness and innovative thinking. It has roots in mathematics, engineering,
technology and science and in the synthesis of ideas from all these fields, has created a way of thinking that is only just beginning
to generate enormous changes and benefits.
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CONCLUSION

The discussion performed in this paper leads to the following conclusions:

e PS is a complex cognitive process that needs the combination of several modes of thinking in order to be successful.
Those modes, apart from the simple spontaneous thinking, include CrT, ST and CT.

e Probability and Statistics are related areas of mathematics, having however fundamental differences. Probability deals
with predicting the likelihood of future events, whereas Statistics tries to make sense of observations in the real world by
analyzing the frequency of past events.

e The cultivation of ST is very important for PS, because enables one to combine harmonically principles of Probability
and Statistics for solving problems with uncertain outcomes characterized by randomness. However, ST should be always
combined with CrT.

e Methods of FL are usually applied today for tackling the problems of uncertainty due to imprecision of the given data.
Bayesian Reasoning, however, where the outcomes change by considering all the possible values of the prior probability, could
be seen as an interface between bivalent and FL for tackling such kind of problem.
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CNocobn MUCNEHHA NPU BUPILLEHHI NPOBNIEM
Malikn . Bockozny
Buwuli mexHonoeiyHuli ocgimuili iHcmumym 3axioHoi [peyil, Mpeyis

AHomayis.

Mocmaxoeka npobaemu. BupiweHHs npobsem enausae Ha Hawe MoBCAKOEHHe HUMMsA MPAMUM Yu OMocepedKo8aHUM YUHOM MPOMA20M
cmosnime. CNOco6U MUC/EHHS, W0 BUKOPUCMOBYHOMbCA NPU 8UPIWEHHI MPobsem, € aKmyanbHUM npedmemom 00CAiIOHEeHHS.

Mamepianu ma memodu. BukopucmaHi Memoou aHasi3y 30CHOBAHI HA cuHMe3i 8xce 8idomux 0ocnioHeHb ma 8idnosioHUX npuknadie, ujo
intocmpyrome Hawi pesyasmamu.

Pe3ynbmamu. Y cmammi 8U840€mMbCs pOsib CMAMUCMUYHO20 MUCAEHHSA NPU 8upiweHHi npobaem, de npobaema cnpulimaemscsa y WUpoKomy
PO3YMiHHI (He nuwe mamemamuyHi npobaemu). Ocobausuli Hazon0c NPUdinAemMoca balieco8OMy MUCAEHHIO, 3HAYEHHS AKO20 Y
Mo8cAKOeHHOMY Hummi ma Hayui 3acmoco8yeMbCA MosHicMIo aAuwe Heujo0asHo. Takox 062080ptoomsCA iHWi 08a OCHOBHI
€rnocobu MUC/IEHHS, W0 BUKOPUCMOBYIOMbLCSA MpuU 8UpiueHHI Mpobaem, — Kpumu4yHe ma 06YuCa08a1bHE MUCAEHHS.

BucHosKu. BupiweHHs npobaem — ye ckaadHuli nisHasaneHuli npoyec, Akuli 001 0ocaeHeHHA ycnixy 0byMOoBAIoe iHmezposaHe 8UKOPUCMAHHA
KinlbKox crnocobie mucneHHsA. Lli cnocobu, Kpim npocmozo CoHMAHHO20 MUCAEHHS, 8KAOYAIOMb KPUMUYHE, CMamucmu4yHe ma
064UC080/bHE MUCAEHHS.

Knrovosi cnoea: supiweHHsa npobaemu, Kpumu4yHe MUCAEHHS, CMAamucmu4He MUcaeHHs, 064UC08abHE MUC/EHHS, balieciecbke MipKY8aHHS,
Hewimka noaika.
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BIHAPHE 3AHATTA AK ®OPMA PEANIBALIT MIXKAUCUUNNIHAPHUX 3B’A3KIB Y MPOLLECI NIATOTOBKWU CTYAEHTIB
B YMOBAX 3AKNALY ®AXOBOI NEPEABULLOT OCBITU:
3 0CBIAY MALLMHOBYIIBHOIO KOMEAMY CYMCbKOIrO JEPYXABHOIO YHIBEPCUTETY

AHOTALIA

DopmynioeaHHsA npobaemu. Baxcausum 3a80aHHAM MemoOuYHOI ma oc8imHboi pobomu suknadayie 3aknadie gpaxoeoi nepedsuujoi ocgimu
€ no2nubneHHA MeopemuYHUX OCHO8 HOBYAHHSA, AKi 6 3a6e3rneqysanu eOHICMb HAOBYAHHSA, BUXOBAHHA | po38uMKy ocobucmocmi
malibymHeo20 haxieysa i akmueizayii (io2o nizaHasaneHoi digneHocmi. [1a ybo2o 8apmMo ypizHoMaHimH8amu gopmu, memoodu
ma 3acobu opaaHi3ayii Hag4anbHUX 3aHAMG.

Mamepianu i memoou. [ns npezeHmauii pezynbmamig 00cniOHeHHA 8UKOPUCMAHO maki Memoodu: meopemuyHi — aHasi3 HayKosux Oxceper;
susveHHs U y3aeasnbHeHHA nepedoso2o 00c8idy w000 3aCMOCY8AHHA MINCOUCUUMNAIHAPHUX 38°A3Ki8 Y MeMax oce8imHbo20
npouecy 3aknadie ¢axosoi nepedsuwoi oceimu Ha npukaadi MawuHobydieHo2o Koneodxucy CyMCcbKo20 O0epHasHo20
yHigepcumemy.

Pe3synabmamu. Po3pobneHa cucmema peanizayii mixcoucyunaiHapHux 3e8’a3kie y nidcomosyi monodwux cneyiasicmie 8 ymosax 3®I10 €
CYKyMHICMI0 MaKux KoMnoHeHmie: yinbosozo, 0ieso20, 0ia2HOCMUYHO20 Ma pPe3ynbmMamusHo20. Y peaynsmami nedazo2iyHo2o
crocmepexeHHsa ma onumyeaHHa cmyodeHmis | 8uknadadvie MawuHobydieHo2o Konedxcy CyMcbKo20 OepHasHO20
yHigepcumemy 8U3Ha4eHO MO3UMUBHI Ma He2amueHi pucu 6iHapPHO20 3aHAMMA y nNpoyeci Nid2omosKku cmydeHmis 8 yMosax
3aKnady ¢axosoi nepedsuujoi ocsimu. 3acmocy8aHHA MiXOUCUUNAIHAPHUX 38°A3Kie po32/aHYyMO Ha NPUKAadi 6iHaPHUX 3aHAMb
3 ducyunaiH «Buwja mamemamuxka» ma «EKkoHomika»;, «PedazcyeaHHA Hag4yasnbHOi ma 008i0Kosoi nimepamypu» ma
«BebmexHosnoeii», wjo sus4aromecs y 3aknadi paxosoi nepedsuujoi oceimu. E¢pekmusHicmos GiHapHUX 3aHAMb 3a1exume 6id:
pasunbHo20 8UBINEHHA MIMOUCYUUNAIHApHUX (MixcipedmemHux) o6’ekmie 3a OOMNOMO20I0 GHAAI3Y HABYASLHUX MPO2PAM;
payioHanb6HO 0P2aHi308aHOI cinbHOI pobomu 060x 8uKnadadie (8us4eHHs nimepamypu, 830EMHe KOHCYbMYBAHHS, CKAAOAHHA
CMiNbHO20 NAaHy 3GHAMMA, 8U3HAYEHHA 2AUBUHU Mma 06’eEMy PO3KpUMMA HABYAAbHO20 Mamepiasny, nocaidosHocmi liozo
susveHHs, subip memodie ma 3acobie Has4yaHHs); y32o0xeHocmi 0ili suknadavie ma cmydeHmis nid Yyac 3aHAMMA. BiHapHi
3aHAMMSA 8UMa2aOMb r'PYHMOBHOI NMiB20MoBKU AK euKkaadavis, mak i 300bysauie oceimu — uye wje 00HA NPuUYUHA W00
Hemoxausocmi nposodumu ix yacmo. Ane 8 moli e 4ac make 3aHAMMA NPoeodUMbCA He 3apadu 308HiWHLO20 epekmy, a 0nA
cucmemamusayii 3HaHb, POPMYBAHHA MEPEKOHAHb Yepe3 MOEOHAHHA Npedmemis | € 8aAXIUBUM emarnom y GOopMyBaHHI
ceimoeanady 3006ysaya oceimu, po38UMKy (i020 MUC/AEHHH.

BucHosku. Ocobausicmio 3acmocysaHHA MidOUCUUNAiHapHUX 38°A3Kie 8 ymoeax 3aKknady ¢haxosoi nepedsuwjoi oceimu € 8paxy8aHHA
ocobsaugocmeli npogpeciliHo2o npouyecy, Mocay208y8aHHA IHCMPYMeHMapiem 0O0HIEl OucyunaiHu 3008 eupieHHsa 3a80aHb
iHWoi. EgpekmusHoto hopmoro peasnizayii mixoucyunaiHapHuUx 38’a3kie € biHapHe 3aHAMMA. AK NOKA3ye NMPaKmMuka, GiHapHi
3aHAMMA CNpuAlMb akmusizayii ni3HasaneHoi disabHocmi cmydeHmie 3aknady ¢axoeoi nepedsuujoi oceimu, akmusHomy,
eMouyiliHomy CcrpuliHAMMIO HUMU HOBUX 3HGHb (haX0B020 CHPAMYBGHHA, PO3BUMKY Yy 3006ysadyie oceimu meop4oeo,
camocmiliHo20, 2Hy4YK020 MUC/IEHHH.

K/TKO4YOBI C/IOBA: minducyunaiHapHi 38°A3Ku, 3aKka1a0 ¢axosoi nepedsuwoi ocgimu, biHapHe 3aHAMMA, nNid2omoska cmyodeHmie 3aKn1ady
¢axosoi nepedsuwjoi ocsimu.
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BCTYN

MocraHoBKa npobaemu. [aa cyyacHoro etany pepopmyBaHHA OCBITU B YKpaiHi XapaKTepHUM € BLOCKOHANIEHHA 3MicTy
OCBiTH, 3pOCTaHHA 0b6cary HeobxigHOI iHpopMaLi i 3MeHLEeHHA Yacy, BigBeaeHoro Ans ii 3acBoeHHA. CborogHi 6inbw AKicHi
3HAHHSA MOXKYTb BYTW OTPMMAHI Ha OCHOBI IHTErpaw,ii AMCUMNAIH Pi3HWUX LMKAIB. |4es iIHTerpoBaHOro HaBYaHHSA 3aBXKAM aKTYa/bHa,
agxe cnpuae GopmyBaHHIO LLNICHOI cMCTEeMM 3HaHb i BMiHb 3406yBayiB OCBITM, PO3BUTKY iXHiX KpeaTUBHWUX 3aibHOCTel Ta
NOTEHLUiMHUX MOXKINBOCTEN.

Linknosi Komicii MawmnHobyaisHoro Koneaxy CyMCbKOro AepKaBHOMO YHIBEPCUTETY peani3oByoTb e 3aBAaHHA 3aBAAKM
Y3roAKeHOCTi HaBYaNbHUX MAHIB Ta NPOrpam, €EAHOCTI HaBYaZIbHO-BUXOBHUX Al PiISHWUX AUCLMNNIH, YKNAAAHHIO CTPYKTYPHO-
JIOTIYHMX CXEM OCBITHIX NPOLLECIB CMeLiaNbHOCTeN, B3aEMOBIABIAYBAHHIO 3aHATb, CNi/IbHIA MeToAMYHIN PpoboTi.

Baxk/MBMM 3aBAAHHAM METOAMYHOI Ta OCBITHbOI PO6OTM BMKNAZAYiB 3aKnagiB ¢$axoBoi nepeasBuLLOi OCBITU €
nornnbieHHA TEOPETUYHWUX OCHOB HaBYaHHA, AKi 6 3abe3neyyBann €AHICTb HABYAHHA, BMXOBAHHA i PO3BUTKY OCOBUCTOCTI
MalibyTHbOro ¢axiBuA i aKTMBI3aLii MOro nisHaBa/bHOI AiSNbHOCTI. N8 LbOro BapTO ypi3HOMaHiTHIOBATM Gopmu, MeToam Ta
33cobu opraHisauii HaBYaNbHUX 3aHATb. 30KPEMa, aKLEHTYEMO yBary Ha Taki popmu opraHisauii: GpoHTaNbHO-KONEKTUBHA,
CaMOCTINHO-IHAMBIAYaNbHA YK rpynoBa ¢opma poboTu.

AHani3 aKkTyanbHUX pocnig:KeHb. [lpobnemi MiKAUCUMNAIHAPHOI iHTerpauii NpuAainaTb yBary sK YKPaAiHCbKI
(M. AHTOHOB, M. flaHunos, |. OropogHukos, O. LWmiaT, . KOpKoB Ta iHWi), TaK i 3apybixkHi BYeHi (K. Oxkelikobe Ta C. Ppiken,
L. bpayHrep Ta C.lTept-NlaHasz6epr, M. O. Mapg, M. HinbceH, . TeHHe). 30Kpema, Lie NUTaHHA BUBYAETLCA B TAKMX HanNpsAMKax:
MiXXNpeaMeTHI 3B’A3KM y BULLIN WKoAi (A. EpeMKiH), poab MiXAUCUMNAIHAPHUX 3B’A3KIB Mig Yac popmMyBaHHA LinicHOI moaeni
npodecinHoi  aianbHocTi ManbyTHix ¢axiBLiB Ha 3acafax BWMKOPUCTAHHA iHHOBaLiMHWMX TexHonorin (A. JlicHeBcbKa),
MiXKAUCUMNAIHAPHUI NiAXig AK YMOBa NigBULLEHHA PiBHA NPodeciiHOT KOMNETEHTHOCTI CTYAEHTIB-MiXKHapoAHUKIB (B. TpeTbKo);
pob MiKAUCUMNAIHAPHOCTI Y dopmMyBaHHI KpeaTuBHOT ocobuctocri (Catherine Lyall).

3HayHa KiNbKiCTb HAayKOBMX PO3BiAOK MpUCcBAYEHa Npobaemi MiKAMCUMNNIHAPHMX 3B’A3KIB B OCBITHBOMY MpPOLECi, WO
NiATBEPAMKYE aKTYaNbHICTb Ta 3HAYYLLiCTb O3HaYeHoi npobnemn B cucTemi ocBiTM. BogHouac ua npobnema we He 3HaMwna
[,0CTaTHbOTO BUPILLEHHA, HeA0CTAaTHA KiJIbKIiCTb HAaMpaLloBaHb, WO CTOCYOTHCA NMUTaHb MiXAUCLMNAIHAPHWUX 3B’ A3KIB Y NpoLeci
NiAroToBKM ¢axiBLiB B yMOBax 3aKnagiB ¢axoBoi nepeasumLLoi OCBITH.

3 ornagy Ha Ue MeTOl CTaTTi € BUCBITAEHHA ocobaMBocTel peanisauii mixaucumnaiHapHMX 3B’A3KiB Ha NpuKNagi
6iHapHOro 3aHATTA y MpOLEeCi NiArOTOBKM CTYAEHTIB B YMOBax 3aknagy ¢axoBoi nepensuwoi OCBITM Ha NpUKNagi [ocsigy
MawwnHobyaisHoro koneaKy CyMCbKOro AepKaBHOTO YHIBEpCUTETY.

METOAUN AOCNIAXEHHSA: TeopeTuuHi — aHani3 HayKoBMX AKepen; BUBUYEHHA W y3arasbHeHHA NepeaoBOro A0CBigy LoAo
33CTOCYBAHHA MiXKAMCUMNAIHAPHMX 3B’A3KIB Y MeXKax OCBITHbOro Npouecy 3akaaais ¢axosoi nepeaBuLLOi OCBITU Ha NpuUKnagi
MawwnHobyaisHOro KoneaxKy CyMCbKOro AepKaBHOTO YHIBEPCUTETY.

PE3Y/IbTATU AOCNIAXKEHHA

3Ba)kalouM Ha BACHMIM [AOCBiA, BUKA3AaHHA B MawuHobyaiBHOMy Kosieaki CyMCbKOro Aep)KaBHOro yHiBepcuteTy
OKpecAMmo 0cobMBOCTI peanisaLii MiXaUCLUMNAIHAPHUX 3B’A3KIB Y NiArOTOBL CTYAEHTIB B yMOBAX 3aknagy ¢axosoi nepeasuLLol
ocBiTU Y GOPMI LiNiCHOT cMCTeMM, AKA CKNALAETLCA 3 TAKUX KOMMOHEHTIB: LiJIbOBUI KOMMOHEHT (popmyBaHHA npodeciiHoi
KOMMNETEHTHOCTi MalbyTHbOro MOIOALLIONO CneLianicTa), Ai€BUIN KOMMOHEHT (CYKYNHICTb opraHisaLiiHux Gopm (3aHATTA Pi3HUX
$dopm 3 BUKOPUCTAHHAM MiXKAMCLMNNIHAPHUX 3aBAAHb, MidKAUCUMNIIHAPHI NabopaTopHi poboTH, MmixanCUMNAIHAPHI ceMiHapwy,
KOHdepeHL,ii); AiarHOCTUYHUI KOMNOHEHT (4iarHOCTYETbCA HAABHICTb MIXKAWCLMNAIHAPHUX 3B’A3KIB Yy pobouMx nporpamax
OMCUMMANIH 3aKNaAiB OCBITU i AIK pe3ynbTaT — YAOCKOHANEHHA CTPYKTYPHO-/OTYHMX CXeM OCBITHbOrO MpoLecy CrnewianbHoCTi);
pe3yNbTaTUBHUI KOMMOHEHT (epeKTUBHICTb peaniszauii MixxaucumnaiHapHux 38’aA3KiB (CPOpPMOBaHICTb 3HAHb, YMiHb Ta HABUYOK 3
Pi3HUX AUCUMMNAIH; 34aTHICTb i FOTOBHICTb 3aCTOCOBYBATWU 3HAHHA 3 PI3HUX AUCLUMMNIH B iHWWUX AUCUMNAIHAX Ta npodeciiiHiln
LianbHOCTi; cHOPMOBAHICTb MO3UTUBHOIO OCOOUCTICHOTO CTaBAEHHA A0 BUPIWEHHA MIKAWCUMMNIHAPHUX 3aBAaHb;
HanpawtoBaHHA AOCBiAY NPAKTUYHOIO PO3B’A3AHHA MiXKANCLMNAIHAPHWUX 3aBAAHb Y MalbyTHIM npodeciiiHin aianbHOCT).

Y KOHTeKCTi $axoBoi nepeasuLLOi OCBITM BAXK/MBO iHTErpYBaTU TaKy AUAAKTUYHY CUCTEMY MiXAUCLMNAIHAPHWUX 3B'A3KIB
ONA LinicHoro po3s’a3aHHA NpodeciiiHNX 3aBAaHb, LLLO € BaXK/IMBOIO YMOBOIO peasnisaLii KoMMNIeKCHOro niaxoay, AKM A03BONAE
BMOKPEMWUTU OCHOBHI €/1EMEHTM 3MICTY NpOoLEecy MigroTOBKM i B3AaEMO3B A3KMN MiXK HaBYa/ibHUMM NpeameTamu. Taky iHTerpauito
BOaYaemMo epeKTMBHUM BNPOBaLKYyBaTU Y GOPMi BiHAPHUX 3aHATD.

OBrOBOPEHHA

Po3rnaHemMo NOHATTA «MiXAMcUMNAIHAPHI 3B’A3KM». MiXAMCUMNNIHAPHI (MiXKNpeaMeTHI) 3B"A3KKM — Lie TaKa KOHCTPYKL,in
3MiCTy HaBYa/IbHOrO MaTepiany, WO HajeXuTb ABOM abo binblie HaBYaNbHUM NpeameTam i Bifobparkae B3aEMO3B’A3KM, AKi
06’EKTUBHO Ait0Tb B NPUPOAI | BUBYAIOTLCA Cy4acHMMM HayKamu (bess,2003).

HaykoBeub |. KO3M0BCbKa XapaKTepusye MiXAWCUMMAIHAPHI (MixXnpeameTHi) 3B'A3KM AK BCTAaHOB/NEHHA i BWAB
B3aEMONOB’A3aHMX GaKTIB UM ABWULL, AKI BUBYAIOTLCA PISHUMM NpegMmeTamm Ta cnpoba y3roamTu, CKOOPAMHYBATU Ui BiAOMOCTI;
OCHOBHMMM LIAAXaMM peanisauii mixxnpegMmeTHUX 3B’A3KIB Y HAaBYa/IbHO-BMXOBHOMY NpOLECi € HaragyBaHHA, NOBIAOMAEHHSA,
intocTpaLin, KOHKPEeTU3aLlif, a TAKOXK PENPOAYKTUBHI MeTOAM HaBYaHHA (NOBTOPEHHS, NOPIBHAHHSA, 3aCTOCYBaHHA 3HaHb, NEPeHOC
np1itomMiB), AOCAIAHNLBKI (MOLWYKOBI, TBOPYi, EKCNEPUMEHTaNbHI) Ta NPobaemHi meToam (CUTyauii, NMMTaHHA, 3aBAAHHA) TOWO
(Ko3noscbka, 1999).

[DocnigHuk A. KONOT HaZ,ae KOMMNIEKCHY XapaKTepUCTUKY MiXXAUCUUNAIHAPHOrO niaxoay:

1. MiamcumnniHapHicTb — Lie 3ano3MYeHHs i NepeTikaHHA NiAX0AiB Ta MeTOoZiB PisHMX HayK (aucumnAin).

2. MikgucumnaiHapHicTb — Le 34aTHICTb N06aunTh, po3nisHaTH, CNPUMAHATK Te, WO CTAaE AOCTYNHUM B MeXaX OKpemo
B3ATOI HAaYKM (AUCUMNNIHM) 32 BUKOPUCTAHHA METOAIB Ta IHCTPYMEHTAPItO iHLIWX HAYK (aucumnaix).

3. MiXAMCUMNNIHAPHICTb Y NMPAKTULi HAYKOBMX AOCNIAKEHb €KOHOMIYHOrO CrpsMyBaHHS O3HAya€, 3 OA4HOro 6OKy,
nepeHeceHHA COLia/IbHO-eKOHOMIYHMX, YNPABAIHCbKMX METOAIB, IHCTPYMEHTapito 32 MeXi BMBYEHHA BJaCHE €KOHOMIKM, a 3
LpPYyroro, B3aEMOAit0 eKOHOMICTIB 3 HEEKOHOMICTaMM, 3aN03UYEHHA IXHbOro METOAMYHOTIO | NPUKAALHOIO iIHCTPYMEHTApItO.

4. MiAUCUMNAIHAPHICTD — L@ PO3LIMPEHHA MiXKAUCLMMNIHAPHUX 3B'A3KIB OKPEMOI EKOHOMIYHOI ANCUMNAIIHK Ta chepun
HAYKOBMX AOC/iAXKEHb.
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5. MixaucumnaiHapHicte — Le 3ano3uMyeHHsa B33aEMOMOB'A3aHMMM HayKamu  (gUcumnaiHamun) AK  MeTois,
iHCTPYMEHTapito, TaK i OTPUMAHUX Pe3ynbTaTiB AOCAIAKEHHA Ta NOCTIMHE 3BEPHEHHA A0 X TEOPETUYHUX CXeM, MOJenew,
KaTeropin, NOHATD.

6. MiXXaMcuUMNAiHAPHICTb — LLe HaMaraHHA NOA0/ATU eKCMAHCIIO TaK 3BaHOr0 «eKOHOMIYHOTO imnepianiamy» y 6inbLlicTb
ranysell eKOHOMIYHOI HayKku. MaeTbcA Npo HeBUNpaBAaHe 3acUiNA EKOHOMIYHMX HayK MeTOAO/OMYHMMM  3acasam,
TEOPETUYHUM IHCTPYMEHTAPIEM HEOKNACUKWU, MEUHCTPUMY i NparHeHHs 36araTMTM eKOHOMIYHi HayKu 3406yTKamu iHWMX
CYYaCHUX EKOHOMIYHMX, COLLIONOFIYHUX, GiNOCODCBbKUX TEOPIN.

7. «MiXAaMcumnaiHapHICTb» — Lie He /iMLe NPOCTe 3ano3uyYeHHA MEeTOAiB, IHCTPYMEHTapIto 3 iHLWKX HayK (aucumniin), a i
iHTerpauia oCTaHHiX Ha PiBHi KOHCTPYHOBAHHA MiXKAUCUMNIIHAPHUX 06’EKTIB, NpeaMeTiB, ONpPaLOBaHHA AKMX A03BOJIAE OTPUMATH
HOBEe HayKOBe 3HaHHA.

8. MixgucumnniHapHicTb — e HayKOBO-NeAaroriyHa HoBaLis, AKA NOPOAKYE 34aTHICTb N0HAUMTK, PO3Ni3HATH, CNPUNHATK
Te, WO € HEAOCTYMHMM B MEXax OKPemo B3ATOI Hayku (aucuunninu) 3 ii cneundiyHum, By3bKOOPIEHTOBAHUM 06’€KTOM,
npeameToM i MeTogamm JOCAIAKEHHA.

9. «MixkaNCUMNAIHAPHICTb» Y LUIMPOKOMY, PYHKL,iOHAaNbHOMY il PO3YMiHHI — Lie 3iTKHEHHS, B3aEMONPOHUKHEHHSA, CUHEPTIA
Pi3HUX HayK (AMcuMNAiH), WO nepenbayae PO3BUTOK IHTErpaLiMHMX NpoueciB, 3poCTatoyy B3AEMOAi0, B3aEmo3barayeHHs
MEeTOAiB, IHCTPYMEHTapIito 33418 OTPMMaHHA HOBOTO HAayKOBOTro 3HaHHA (KonoT, 2014).

k. [Okeirikobe Ta C. ®Opiken nepekoHaHi, WO MiXAUCUMNNIHAPHI 3HAHHA Kpale, HiK 3HAHHA, OTPMMaHi 3 oAHiei
avcuunniamy (Jerry, 2009)

CaHppa PpimeH BBarKae, WO «i30/1b0BaHi AUCLMNNiIHNY (TOBTO 6€3 BUKOPUCTAHHA MiXKAUCLMMNIHAPHOCTI) € KCTaTUYHUMMU
Ta BigipBaHWMM Big peanbHocTi» (Mathison, Freeman).

HaTenep Hef0CTaTHLO NOBHO BM3HAYEHO 3MICT i MPUHLMNM MiXKAMCUMNAIHAPHOTO Niaxoay Ao dopmyBaHHA NpodecinHoi
KOMMETEHTHOCTI BUMYCKHUKIB 3aKnagiB $paxoBoi nepeasuLLoi oceiTH.

Po3rnaHemMo MOXAMBOCTI MiXKNpeaMeTHUX 3B’ A3KiB Ha NPUKAaLi ANCUMNIiHM «Buwa matematuka» 1a «kEKOHOMIKa» ana
CTYAEeHTIB cneuianbHOCTi «NiagNpUEMHULTBO, TOPriBAA Ta HipKoBa AiANbHICTb». BUNYCKHWUKK cnewiasbHOCTI OTPUMYIOTb AUNI0OM
MOJIOALIOrO Creujanicta Ta aTecTaT NPO MOBHY 3arajbHy CepegHi0 OCBITY i MOXYTb MNpaLloBaTM Ha MAWMHOOYAiIBHUX
niANpUEMCTBax Pi3HOi GOpPMM BNACHOCTI Ha NOCaAaxX: MEHEeAXKEP; EKOHOMICT UM KOHCYIbTaHT 3 EKOHOMIYHUX NUTaHb; byxrantep;
MapKeTonor; GiHaHCOBUI aHANITUK.

OucumnniHa “Buwa maTemMaTuMKa” BMBYAETbCA CTyAEHTaMM creujianbHocTi «[ignpuemHMUTBO, TOpriBna Ta bipxoBa
LiANbHICTb» B yMOBax 3aknagy $haxoBoi nepeaBuLLOi OCBITWM NPOTArOM ABOX CEMecTpiB (4eTBepToro Ta n’atoro). 3okpema, UA
AMCUMNAIHA MICTUTb HU3KY Tem, cneymdiyHmx ana ¢paxoBoi NiAroTOBKM ManbyTHIX eKOHOMICTIB: BiZ4COTKM Ta iX 3aCTOCYBaHHA B
€KOHOMIYHMX po3paxyHKax; PyHKLT oAHiEl Ta araTbox 3MiHHMX i iX 3aCTOCYBaHHA B EKOHOMIYHOMY aHani3i; NiHiAHI PYHKLIT oaHIET
Ta H6araTboX 3MiHHMX Ta HAWMPOCTiWi EKOHOMIKO-MATEMATUYHI MOZENI, L0 BUPAXKAIOTLCA Yepe3 HUX; HeNiHiHI QyHKUiT Ta ix
BMKOPUCTaHHA B €KOHOMiILi; andepeHuianbHe Ta iHTerpasibHe YMC/IEHHA Ta iX BUKOPUCTAHHA B eKOHOMIL; andepeHUianbHi
PiBHAHHSA, YMCNOBI Ta PYHKLiOHANbHI pAAN; OCHOBM PiHAHCOBOT MaTeMaTMKM Ta MaTeMaTUYHOT eKOHOMIKM (BopoHiHa, 2019).

Mogainaemo aymky pocnigHuui . [yTkn Npo Te, Wo B yMOBax NpodeciiHOi OCBITM KAACUUHI KypcM MAaTEMATUKM MatoTb
6yTH He TinbKM NpodeciiMHO 30pieHTOBaHNMM, a 1 GOpMYyBaATU PYHAAMEHTANIbHY OCHOBY AN1A NPOdECiMHMX i CnewiafibHUX 3HAHb.
Mpu uboOMy Norika MaTeMaTUYHOT HAYKK, LiICHICTb KypCcy MaTeMaTUKM Mae byTu 3bepekeHa i nepegaHa cTyaeHTam. MeToamka
BMKNAZaHHA MATEeMaTUYHUX OUCUMMNIH Ma€E NOCTYNOBO, B Mipy MiAroTOBKM CTYAEHTIB, BBOAMTM iX y cdepy 3acTocyBaHHA
MaTeMATUKM B €KOHOMIYHOMY aHanisi. A gna Lboro NoTpibHO BXe MpU BWMKAAAAHHI 3aranbHoro Kypcy “MaTtematmkum pns
€KOHOMICTIB” Ha NPOCTUX NPUKNAAAX NePeKOHYBaTH CTYAEeHTiB-eKOHOMICTIB Y HEObXiAHOCTI rMMHGOKOro 3aCBOEHHA MaTEMATUYHUX
NMOHATb | METOAiB, MOCU/IIOIYM LI KOHUEeNUito nig 4Yac BUKAaAaHHA “EKOHOMIKO-maTeMaTU4yHOro MOJAestoBaHHA” i
“Cratuctukun”(Qytka, 2008).

MNig yac nigbopy 3aBaaHb A0 NPAKTUYHUX 3aHATb MU OPIEHTYEMOCA Ha MATeMaTUYHi MeToaM, fIKi 3aCTOCOBYHOTbHCA B
eKOHOMiILi, peanbHOMY BMPOBHWYOMY npoueci. 30Kpema, Le 3aBAaHHA 3i chepu ¢iHAaHCOBOI MaTeMaTuKM, oNTUMI3aLil,
NPOLEHTHUX PO3PAXYHKiB, BUPOOHUUMX GYHKLLIM TOLL0. 3aCTOCYBaHHA TAaKUX 33434 HA 3aHATTAX 3 «BULLLOT MaTeEMaTUKM» BUKNUKAE
3Ha4Ho binblumMi iHTepec Ao 0b6paHoro ¢paxy, afKe B TaKMX 3a434ax iHTePNpPeTyoTbCA NEBHI LiIKOM peanbHi BUPOOHUYI cuTyau,i,
LLLO KOHKPETHO AEMOHCTPYE NPaKTUYHE 3aCTOCYBAHHA MAaTEMATUYHUX 3HAHb Y PO3Pi3i EKOHOMIUHUX.

CnywHo 3ayBaxkye K. Pym’sAHueBa, WO B NpeAMETHOMY CHOXKeTi 3agay 3 «BuLLOi maTemaTuKn» BapTO BKA3yBaTW Ha
€KOHOMIYHi MOHATTA Ta IXHi NPUYMHHO-HACNIAKOBI 3B’A3KM B AKICHO-KINbKICHIW iHTepnpeTaLii, 30KpemMa, Ha TaKi: NPoAYKTUBHICTb
npaui, BMpobHMYi GYHKLIT, NONMT, Npono3uuis, cobiBapTicTb, KpeauT, Kypc aKuii, peHTa, bromKeTHUI aediumnt, No3MKoBUM
NPOLEHT, aMOPTU3aLLIMHI BigpaxyBaHHA, peHTabenbHiCTb, NPUMOYTOK, AOXiA, BUTPATW, IHBECTMLi, OKYNHICTb TOWO. MOHATTA i
3B’A3KM MiXK HUMM iHTEPMPETYIOTbCSA A0 KOHKPETHOI EKOHOMIYHOI CUTYyaLLii — NOCTaHOBKM €KOHOMIYHOT Npobiemu, NoB’A3aHoi 3
HeobXigHICTIO NiABULLEHHS NPUBYTKY, NPOAYKTUBHOCTI NpaLli, peHTabenbHOCTi, MiHIMANbHICTb TPAHCNOPTHUX BUTPAT, 3HUMKEHHS
cobiBapToCTi, HenepepsHe HapaxyBaHHA BiACOTKIB, PO3MOAIN AOXOAIB HAaceNEHHA, OBUYMCNEHHA CYMU CMOXMBYOTO aKTUBHOIO
canbpgo, aHani3 epeKTUBHOCTI peKkamm, ONTUMI3aLia onoaaTKyBaHHA NigNPUEMCTB Ta iH. (Pym’saHueBa, 2016).

EdekTnBHOO dopmoto peanizauii mixknpegMeTHUX 3B’A3KiB B yMOBax 3aknaay $paxoBoi NepesBULLOI OCBITU BBAXKAEMO
b6iHapHe 3aHATTA. BiHapHi 3aHATTA € ogHiel0 3 nNUTOMMX GOpPM OpraHisaujii HaBYaNbHMX 3aHATb, AKA 3aCTOCOBYETLCA B
MawurHobyaiBHOMY KonezKi CYMCbKOro AeprKaBHOTo yHiBepcuTeTy. 30Kpema, MatoTb BUCOKY edeKTUBHICTb BiHapHi 3aHATTA 3
EKOHOMIKM Ta BULLLOT MaTEMATUKN .

MpoaHanisyemo NoHATTA «biHapHUI ypoK». BiHapHWI ypok (Big naT. binarius — noABilMHWI) — pi3HOBMA, iIHTErpoOBaHOrO
YPOKY, WO OPraHiyHO NMOEAHYE BMBYEHHS ABOX NPEAMETIB, HAMPUKNaA, MaTemMaTuKu 1 iHGopmMaTuKK, arpoximii M 6Giosorii,
€KOHOMIKM ¢ iHpopmMaTnKK Towlo (Kosanbuyk, 2009)

C. ba3unb xapakTepusye HiHapHe 3aHATTA AK HeCTaHAAPTHY GopMy HaBYAHHA ANA peanisauii mixnpegMmeTHUX 3B'A3KiB,
3aHATTA BEAYTb ABa BUK/IaAauyi, Le TBOPYICTb ABOX NeAAroris, WO NepepocTace y TBOpUMiA npouec y cTyaeHTis (basunb, 2004)

Po3rnaHemo 0cobAMBOCTI METOAMKM BIHAPHOrO 3aHATTA Ha MpUKNaAi 6iHapPHO20 3aHAMMA 3 €KOHOMIKU ma 8uujoi
mMmamemamuku 07158 cmydeHmis 0py2020 Kypcy creyianbHocmi «[1ionpuemHuymeo, mopeaieas ma bipicosa OidnbHicme» 3 memu:
«Po3mnodin sumpam obcsayaosyoyux ma 00nomincHUX niopo30inie».

MepLlnit eTan — eTan NigroToBKKW, Ha AKOMY BUKAaZa4i BU3HAYMAM TEMY, WiNi 3aHATTA, CNiNbHI 1A 060X AUCUMNAIH.

Opyrnii eTan — NiAroToBKa A0 3aHATTA, TEMA AKOrO 3HAXOAWM/IacA B MEXKaX eKOHOMIYHO-maTemMaTUyYHOro nonsa. Y xogi
NiArOTOBKM A0 3aHATTA aKLEeHTyBanacA yBara Ha BNPOBAAMKEHHI MAaTEMATUYHUX METOAIB Y EKOHOMIYHY HAyKy Ta ynpaBfiHHA
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€KOHOMIYHMMM MpoLecamu, afKe B Hall Yac HayKoBe yNpaBAiHHA UMMM NPoLecammn moxe byt 3aiicHeHe TiIbKM Ha OCHOBI
33CTOCYBaHHA TOYHWMX MaATEeMaTUYHWX METOoAiB Yy Bcix cdepax rocnogaptoBaHHA. Tomy piBeHb KBasnidikauii manbyTHboro
€KOHOMICTa 3HAYHO MipPOIO 3aNEXUTb Bif PiBHSA MOro MaTeMaTUYHOI NiATOTOBKY.

TpeTilt eTan — NpoBeAeHHA 3aHATTA. Ha eTani akTyanisauii 3HaHb BMK/Aa[ay HAaros0CMB Ha 3HAYEHHI MaTeMaTUKKU Ans
Cy4aCHOi eKOHOMIKM: HaWMpOoCTili 0BUYNCAEHHA NPOBOAATLCA 3 AOMOMOIOK Ka/lIbKyNATOPIB UM YCHUX MigpaxyHKiB, y npoueci
CKNAgHUX PO3PaxyHKiB BUKOPUCTOBYIOTb KOMN'toTepu ToLLO. TakoxK ByN0 3aCTOCOBAaHO METO4, «MO3KOBOrO WTypmy». CTyaeHTam
ONA po3aymiB 6yn0 NOCTaBNEHO NUTAHHA: «4M MOXKHa 06iNTUCA B EKOHOMIYHMX HayKaX, He BMiloYM BMKOHYBATW Aji 3 Yncaamuy,
DYHKLIAMM; He BMitOYM NPaLIOBATH 3 PIBHAHHAMMW, HEPIBHOCTAMM; HE BONIOLiHOYM OCHOBHUMM PO3PaxyHKOBUMU MaTEMATUYHUMM
iHCTPYMEHTaMK; He BMitouM CTaBuTM Npobnemu, po3s’AsyBaTh ix; pOOUTM aHaNi3 OTPUMaHUX Pe3ynbTaTiB?». 3aBAAKU LLbOMY
BMK/Iagadi nifBenu A0 HACTYMHOro eTany 3aHATTA — OrOIOWEHHA TEMU Ta MEeTU 3aHATTA: 3aHATTA NPUCBAYEHE eKOHOMIYHUM i
MaTeEMATUYHUM METOLAM PO3B’A3yBaHHA 334a4 Ta YMiHHIO pOBUTU aHaNi3 EKOHOMIYHMX PO3PAXYHKIB.

Mifg Yac onaHyBaHHA HOBOK TEMOIO CTYAEHTU AN BU3HAYEHHA B3aEMO3B’A3KY OCHOBHMX Ta A0AATKOBMX Migpo3finis
npautosanu y rpynax. F'pynosa poboTta nepeabayvana BUKOHAHHA BUNEpeaKabHOrO 3aBAaHHA: NPe3eHTyBaTU O4HOrPynHMUKam
Ba)K/IMBi B €KOHOMIL,i MOHATTA (Micue BMTPaT; LEHTP BMTPAT Ta LLEHTP BiAMNOBIAANbHOCTI; AKY QYHKLiO Ha MPOMUCIOBOMY
NiANPUEMCTBI BiZirpaldTb OCHOBHI BUPOBHUYI NiAPO3AinM; AKYy QYHKLiIIO Ha MNPOMWUCIOBOMY NiANPUEMCTBI BigirpaloTb
obcnyrosyrodi Ta 4ONOMIXKHI Nigpo3ainm).

BuKnagaui nocnyrosyBanuca i TpaguLUiiHUMU MeTOA4aMU B XO4i 3aHATTA. 30Kpema, 3aBAAKU MeToAy NeKLUii cTyaeHTU
HABUYMANCA BU3HAYATW PO3NOAIN BUTPAT AONOMIKHUX Ta 06C/YroBYOUMX MigPO34iNiB MiXK BigNOBIAHUMM iHLWIMMM BUPOBHMUMMM
nigposainamu, BUxoaaun 3 obcaris HagaHUX HUMKW NOCAYT 3 4ONOMOFOH TPbOX OCHOBHUX METOAIB: MeTOoAY NPSAMOro po3noainy;
MeTo4y B33aEMHMX nocayr (iHWwa Ha3Ba — MeToZ NOBTOPHOrO PO3Noginy); MeToay CUCTEMU PiBHAHDL; 3aBAAKM PO3B’A3YBaAHHIO
pPO3paxyHKOBOI 3ajayi, 3anpPoOrnoHOBAHOI BMK/Aagayem, BiAbOy/noCs 3aKpinaeHHA BMBYEHOro 3400yBavamu OCBITW; 3aBAAKM
TexHonorii «[lBa — 4oTUpK — yci pa3om» Biabynaca NOpiBHANbHA XapaKTepPUCTMKA BUKOPUCTAHHA METOAiB po3noainy BMTpaT
06CNyroByroUMX Ta LONOMIMKHUX NiAPO3AiNiB: MeToAy NPAMOro PO3MOoAiNy; MeTOAY B3AEMHUX MOCAYT; METOAY CUCTEMMU.

Po3rnaHemo MixaucuMNAiHapHi 3B’A3KM TaKOX Ha npuKnagi 6iHapHoeo 3aHammsa 3 OucyunniHu «Peda2ysaHHs
HasyasbHOI Ma 008i0KOBOI fimepamypu», AKA € YACMUHOI HABYAAbHOR20 MAAHY crieyianbHocmi 061 MypHanicmuka 3aknagy
daxoBoi nepeaBuLLOi OCBITU. 3aHATTA 3 TeMn «ENeKTPOHHI OCBITHI BUAAHHA. ACnekTM poboTu pedakTopa Haf eNeKTPOHHUM
OCBITHIM BUAAHHAM» MPONOHYEMO NPOBECTU Yy CNiBA|i 3 BUKNaZaYem AncuUnIiHn «Beb-TexHoorii Ta Beb-ansaiiH».

30Kpema, y XxoAi 3aHATTA po3rnafaeTbcA LMbpoBa Nekcukorpadia. CTyaeHTam MNPONOHYETHCA BUNEpeasKyBasibHe
33aBAAHHA: MPOAHANi3yBaTU eNeKTPOHHY neKkcukorpadito YKpaiHu. 3p06yBadi OCBiTM [0X0AATb A0 BWMCHOBKY, WO HaTenep
CTBOPHOIOTLCA €NEKTPOHHI CNOBHUKOBI pecypcu: umdpoBi Konii nanepoBmx C0BHMKIB, 6a3n AaHMX, NeKcnKorpadiyHi cuctemu 3
Pi3HUMU CNIOBHUKOBUMU MOLYNSMMN.

Ha HacTynHomy eTani 3aHATTA BMKOHyHOUM BnpaBy «bapomeTp», BW3HAYaEMO nNepeBarn €eNeKTPOHHUX BUAAHb,
HanpuKknag, iHbopmauilHO-KOMN IOTepHi TeXHONOrIT HaZaloTb TEXHIYHI MOMKAMBOCTI ANA ONTUMI3aLii NapamMeTpiB CNOBHUKIB
Pi3HMX BUAIB: PO3LWMPEHHA 06CcAry CIOBHUMKOBUX CTaTell, KOMBiHyBaHHA pisHUX dopm npeacTaBneHHA iHpopmauii (TeKcTosi,
3BYKOBI, rpadiyHi, aHimauiliHi), MOXAMBICTb NOCTINHOTO KOPUryBaHHA Ta OHOB/NEHHA iHPOPMaLLi, paLioHanbHe CTPYKTypyBaHHA
iHpopmaUii 33 LOMNOMOroto riNnepTeKCTOBUX TEXHOOTIA.

Buknapay «Beb-TexHonorii Ta Beb6-gu3aH» intocTpye 0cobamMBOCTi LMPPOBOro CNOBHMKAPCTBA YKpaiHW Ha nmpuknagi
€NeKTPOHHMX C/IOBHUMKOBUX NPOEKTIB: «IHTerpoBaHa neKkcukorpadiyHa cuctema «CnoBHUKM YKpaiHW»», BipTyanbHa
nekcukorpadiyHa nabopatopia «CyyacHWUA CNOBHMK YKPATHCbKOT MOBW», BipTyanbHa 6araTomoBHa NeKcuMKorpadiyHa cuctema
«Mondilex», a Takox umdposi Bepcii ranysesux CNOBHUKIB «POCINCbKO-YKPAiHCbKO-aHMNIMCbKUIA CNOBHUK 3i 3BaplOBAHHAY,
«PoOCiliCbKO-YKPAiHCbKO-aHTNiIMCbKMIM CNOBHUK 3 MEXaHiKM», K POCICbKO-YKPaiHCbKO-aHNIMCbKUI CIOBHUK 3 PAiOeNeKTPOHIKMY,
BipTya/IbHOi OHOMACTUYHOI cuctemn «OHOMACTMKa YKpaiHW» Ta iHWi. 30Kpema, BMOKPEMIIOEMO OCOBAMBOCTI AM3aMHY Ta
dYHKLIOHaNy eNeKTPOHHOTO C/I0BHMKA: APYXKHIiM iHTepdeic 3 BUTPUMAHOIO KOJIbOPOBOID ramolo, AKa He byae BigBonikath
KOPWCTYBaya; MOMAMBICTb Nepernagy AeTasbHOro MNOACHEHHA C/iB; OpraHisauia NowWwyKy — 3amnopyKka 3py4Hoi poboTu 3
€/1eKTPOHHMM BUAAHHAM; afanTUBHUI AN3aliH (nepernag Ha NPUCTPOosAX pisHoro ¢popmaty) Ta iHLwWi.

MNiag yac npeseHTauji Nnpuknagis unmdposmx HagbaHb NekcuKkorpadii YKpaiHM npuxoaumo A0 BUCHOBKY MPO BAXK/MBICTb
cniBnpawi nporpamicta Ta pegakTopa 334,14 CTBOPEHHA AKICHOTO OHNAMH-CNOBHUKA.

AIK pe3ynbTaT pefaKTOPCbKOi Ta TEXHIYHOI OUHKM eNneKTPpOHHMX BuAaHb CTYAEHTU BM3HAYalOTb BiAMIHHICTL Big,
TPagMLiNHOrO BMAABHWYOrO NpoLEecy, 30Kpema: MpaBW/bHICTb OpraHisauii 3aronoskis, petesnbHa poboTa Hag GakTUUHMMMK
NOMWKaMM Ta rinepnocuaaHHAMM, TOHKOLL po60TU 3 rinepTeKcToM, 0COBMBOCTI AN3aKiHY Ta MAPKETUHTY MeAianpoayKTy TOLLO.

3abe3neyeHHs TaKoi MiXKAMCLMNAIHAPHOCTI 3yMOB/IEHA TUM, LLO BUAABHUYMI NPOLLEC EIEKTPOHHOTO BUAAHHA MAE CBOI
0Co6MBOCTI i BiAPI3HAETbCA Bi4 BWAABHMYOrO MNPOLECY NAnNepoBOro BapiaHTy. TaKy CRiBNpaLlo BWMK/AaZayiB BBaXKAaEMO
HeobXifHOW Yepes Te, WO HUHI HAaYKOBLi BUOKPEMIIOIOTL TaKUA HANPAMOK AIK pesaryBaHHA MepexXeBuX eNeKTPOHHUX BUAaHb
(BebpeparyBaHHs).

EdeKTUBHICTb TaKOro 3aHATTA 3abe3neyvyeTbca TUM, WO ¢axiBelb 3 BUAABHMYOI CNPaBKU Ta pedaryBaHHA Hafae aHani3
pPefaKTOPCbKOro NpoLecy, a 3 AUCUMNAIHN «Beb-TexHonorii Ta Be6-AM3aliH» — TEXHIYHOrO NpoLecy CTBOPEHHA NPOAYKTY.

BapTo 3a3HaunTK, WO ePeKTUBHICTb BIHAPHUX 3aHATb 3aNEXKUTb Bif: NPABUAbHOIO BUAINEHHA MiXNpeaMeTHUX 06’ eKTiB
33 A0MNOMOrol0 aHani3y HaByajbHWUX MPOrpam; palioHasbHO opraHi3oBaHoOi cninbHOi poboTM 060X BUKNaAaYiB (BMBYEHHSA
NiTepaTypu, B3aEMHE KOHCY/NbTyBaHHSA, CKNAZAHHA CMNibHOrO NAAHYy 3aHATTA, BUM3HAYyeHHA rMBMHM Ta 06’emy pPO3KPUTTA
HaBYa/NIbHOro maTepiany, NOCNIJOBHOCTI MOro BUBYEHHA, BUDIp MeToAiB Ta 3acobiB HaBYAHHSA); Y3roAKeHOCTi 4ili BUKNaadis Ta
CTYAEHTIB MifZ Yac 3aHATTA.

BiHapHi 3aHATTA BMMaratoTb FPYHTOBHOI NiArOTOBKM SIK BUKNa[auiB, Tak i 3400yBayiB OCBITU — Lie We 04HA NPUYMHA LWOA0
HEeMOX/IMBOCTI MPOBOAMUTM iX YacTo. Ane B TOW ¥Ke Yac Take 3aHATTA NPOBOAWUTLCA He 3apagM 30BHIWHbOro edekTy, a AnA
cMcTemMaTtumsadii 3HaHb, opMyBaHHA NepeKoHaHb Yepes3 NOEAHAHHA NPeAMETIB i € BaXK/IMBUM eTanom y GopmyBaHHi cBiTornaay
3406yBaya OCBITU, PO3BUTKY MO0 MUCNEHHSA.

3anponoHoBaHi pe3ynbTaTu O0OroBOPEHO Ha 3acCigaHHAX UMKNOBOI  KOMiIcii  cneujanbHocTi  «KypHanicTuka»
MawwnHobyaisHOro Koneasy CymcbKOro AepyKaBHOro yHisepcutety (npotokon Ne 10 Big 06.06.2018p.) Ta cneuianbHOCTI
«MignpuemHnuTBO, TOPriBAA Ta bGip)oBa AifanbHicTb» (NpoTokon Ne9 Big 05.06.2018p.), BNpoOBagKeHO B MOAEPHi3aL,ito
OCBITHbOIO MPOLLECY CTYAEHTIB cneLianbHOCTi « KypHanicTuKa» Ta «MignpUEMHULTBO, TOPriBAA Ta BipXKOBa AiANbHICTb; BKIOYEHO
Temu, NoB’A3aHi 3 iIHHOBALIMHUMM pOpMammM NPOBEAEHHSA 3aHATb Ha NPUKAAL] 6iHAPHOTO 3aHATTA B pob0Ty paam 3abesnedyeHHs
AKOCTi 0cBiTM MawnHobyaiBHOro KoneaKy CYMCbKOro Aep»KaBHOro YHiBEpCUTETY Ta B pO060Ty 061aCHUX MeTOAMYHMX 06’ eAHaHb
BMK/agadiB 3aknagis ¢axosoi nepeasulioi ocsitM CymcbKoi obnacTi. 3asHauyeHi pesynbTaTu nepeabayaloTb aganTtauiio
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BigNoBiAHO A0 0cOBAMBOCTEN 3aKNaLy OCBITHU, MeAarorivHoro cknagy (cucrema nepeksanidikalii BUKNagadis, Monoai BUKNagaui,
BMKNaZadi 3i CTarkem, BUKNA[Aui 3 NegaroriyHor 4n $paxoBok OCBITOK) Ta NCMX0/I0r0-NeaarorivHnx ocobmeocTeit 3406yBadis
OCBITH.

BUCHOBKU TA NEPCNEKTUBU NOAANBLUOIO AOCNIAXKEHHA

Oco61MBICTIO 3aCTOCYBaHHA MiXKAMCUMNNIHAPHMX 3B'A3KIB B yMOBaXx 3aki1aay $axoBoi nepeaBuLL,0i OCBiTM € BpaxyBaHHS.

EdekTnBHOO Ppopmoto peanizauii mixkancUMNAIHApHUX 3B’A3KiB € BiHapHe 3aHATTA. [locBig NnpoBeAeHHA BiHapHUX 3aHATb
[,03BOJISIE ONMCATV NepeBarn Ta Hefoniku. Cepes, nepesar BUOKPEMUMO: BiHapHe 3aHATTA IHTEHCUdIKYE NPOLEC OCBITU; 3HAHHA
3406yBayYamM OCBITVM NOAAOTLCA B iHTErpaL,ii, Wo Npe3eHTye B3aEMO3B’A30K HayK; popma 3aHATTA MOXKe BUKOPUCTOBYBATUCA Mig,
Yyac 3MIWAHOro HaBYaHHA; MiKAMCUMNAIHAPHI (MiXnpeameTHi) 3B’A3KM 3abe3nedytoTb LiNICHICTb PO3yMOBOI AianbHOCTI
3806yBayviB OCBITW; peanisauia MiKAUCUUNAIHAPHUX (MiKNpPeaMEeTHMX) 3B’A3KIB € MOTUBALLIED [0 OBONOAIHHA MalbyTHbO
npodecinHo aianbHicTio. Cepes MOXAMBUX HEAOMIKIB BU3HAUMMO TaKi: 3HAYHWUI obcAr Yacy ANa NiAroTOBKM 3aHATTA, LUO
BKNIOYAE: CMiBNPALIO BMKNALAYIB i AK Pe3ynbTaT y3roAKeHiCTb NAaHiB Ta Nporpam, nNigroToBKy HaBYasbHO-METOAMYHOT 6asu
(BCTAaHOB/NIEHHA TOYOK AOTMKY B METOAMYHINA pobOTi BUKNaAaYiB (30Kpema, B3aEMOBIABIAYBAHHA 3aHATb, OKPECNEHHS LWNAXIB
peanizauii mixaucumnaiHapHux (MmixknpegmeTHux) 38’a3kis; Nigbip meToais Ta 3acobis, AKi BpaxyBanu 6 NcMxooro-nesarorivHi
0CO06MBOCTI BCiX Yy4aCHUKIB OCBITHbOIO MPOEKTY.
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BINARY LESSON AS A FORM OF IMPLEMENTATION OF INTERDISCIPLINARY RELATIONS IN THE TRAINING OF STUDENTS

Abstract.

IN THE CONDITIONS OF THE INSTITUTION OF PROFESSIONAL PRELIMINARY EDUCATION:
FROM THE EXPERIENCE OF MECHANICAL ENGINEERING COLLEGE
Yu.M. Ananchenko, N.K. Voronina, L.I. Skorokhodova
Mechanical Engineering College of Sumy State University, Ukraine

Problem formulation. An important task of methodical and educational work of teachers of professional higher education is to deepen the

theoretical foundations of education, which would ensure the unity of education, upbringing, and personality development of the

future specialist and the intensification of his cognitive activity. To do this, it is necessary to diversify the forms, methods, and means

of organizing training sessions.

Materials and methods. The following methods were used to present the results of the research: theoretical - analysis of scientific sources; study

and generalization of best practices in the application of interdisciplinary links within the educational process of institutions of
professional higher education on the example of the Machine-building College of Sumy State University.

Results. As a result of pedagogical observation and survey of students and teachers of the Mechanical Engineering College of Sumy State University

Conclusions.

identified positive and negative features of binary training in the process of preparing students in a professional higher education
institution. The application of interdisciplinary connections is considered on the example of binary classes in the disciplines of "Higher
Mathematics" and "Economics"; "Editing of educational and reference literature" and "Web technologies", which are studied in the
institution of professional higher education, as integration is now one of the leading features of science, and this contributes to the
relevance of interdisciplinarity in education. The use of interdisciplinary connections is an example of binary classes. An important
task of methodical and educational work of professional higher education teachers is to deepen the theoretical foundations of
education, which would ensure the unity of education, upbringing, and personality development of the future specialist and the
intensification of his cognitive activity. To do this, it is necessary to diversify the forms, methods, and means of organizing training
sessions. It should be noted that the effectiveness of binary classes depends on: the correct selection of interdisciplinary objects
through the analysis of curriculum; rationally organized joint work of both teachers (the study of literature, mutual counseling,
drawing up a joint lesson plan, determining the depth and scope of disclosure of educational material, the sequence of its study, the
choice of methods, and means of teaching); coordination of actions of teachers and students during the lesson. Binary classes require
thorough training for both teachers and students - this is another reason why it is impossible to conduct them often. But at the same
time, such a lesson is held not for the sake of external effect, but to systematize knowledge, the formation of beliefs through a
combination of subjects, and it is an important step in shaping the worldview of the student, the development of his thinking.

The peculiarity of the use of interdisciplinary links in the conditions of professional higher education is taking into account the
peculiarities of the professional process, using the tools of one discipline to solve the problems of another. An effective form of
interdisciplinary communication is binary training. According to the practice, binary classes contribute to the activation of cognitive
activity of students of professional higher education, active, emotional perception of new professional knowledge, the development
of creative, independent, flexible thinking.

Keywords: interdisciplinary relations, an institution of professional higher education, binary lesson, preparation of students of an institution of

professional higher education.
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POJIb MATEMATUKU AIK HABYA/IbHOT AUCLIMNAIHK Y PO3BUTKY STEM-OCBITU

AHOTALIA

®opmynioeaHHAa npobnemu Ha emani modepHizayii oceimu 015 3a008071€HHA 3anumie cycninbcmea Ha HayKOEMHY oceimy, hopMy8aHHs
GKMyasnbHUX HA PUHKY npayi KomnemeHmHocmel, 8uU3HA4YeHO npiopumemHicmes pozsumky STEM-ocsimu. ¥ cmammi
3’Aco8yEMbCA Posb | 3Micm MamemMamuku AK Hag4asnbHoi ducyunaiHu y po3sumky STEM-ocsimu. Mema cmammi: Ha ocHosi
cyyacHux nybnikayili 3’acysamu: 1) y STEM-Hag4aHHi mamemamuKka € 3acobom po3e’a3ysaHHA MPUKAAOHUX 3a0a4 4u
MamemamuKa € CKnadosor mixcnpedmemHoi iHmezpauii? 2) Ak 3micm WKifbHO20 Kypcy MamemMamuku Mae 8idpizHAmuce 8io
Mamemamu4Ho20 3micmy, Wo 8KAYeHUl y MixrpeomemHi Hae4yasnbHi npozpamu STEM?

Mamepianu i mMemodu. Y npouyeci 00cnidxeHHA 8UKOPUCMOBYBAIUCH NMOPiBHAAbHUL aHANI3 Pi3HUX ABMOPCLKUX nidxodis, cucmemamu3ayis
ma y3a2anbHeHHsA 00C8idy 8iMYU3HAHUX Ma 3apybiHHUX HAYKOB8Yi8 CMOCOBHO BU3HAYEHHA 3MiCMYy MAmMeMamuYyHoI CKAado8oi
STEM-Has4yaHHA.

Pe3ynemamu. Beaxcaemo, wo Kpim iHmezpamueHozo 00c8idy, wjo noedHye ducyunaiHu STEM, y4Ham nompibeH miyHuli mamemamuyHul
pyHOameHm, wjob docazmu ycnixy 8 eany3ax STEM ma ocmucaumu memu, wjo cmocyromscs STEM, y c8oemy noscakdeHHomMy
Hummi. Takum 4YuHom, 6yOb-ka npozpama STEM (8Karwo4arouu rno3awkKineHy OifnbHicms) nosuHHa AornosH8amu 3micm
HABYAALHOI MPO2PAMU 3 MAMEMAMUKU, OCKilbKU MamemamuKa € ocHogow y STEM-HasuyaHHi. STEM mae micmumu
mamemamuyHuli, Haykosuli KomrnoHeHmu ma 6azamo Moxcausocmeli sukopucmosysamu mamemamuyHe ma so2idHe
MUCAEHHSA, MIPKYBAHHA Ma MOOest08AHHSA 8 Pi3HUX OUCUUNAIHax 0415 8upilueHHsA peasnbHux npobaem, Axki cmocytomeca STEM
ducyunaid. TaKUM YUHOM, MAMEMaMUKQ € HABYAAbHOK OUCYUNAiIHO, wo 06’ed0Hye aci STEM ducyunsinu.

BucHosKu. Y pesynbmami susyeHozo 0oceidy 3anposadxceHHs STEM-ocsimu, moxemo cmeeporcysamu, wo binbwicme Haykosyie
88aM#(AIOMb, W0 MaMeMamuxa € ocHogoto y STEM-Has4aHHi. Bapmo cmeopumu STEM npoepamy, y akili 6ydymeo eudineHi
OCHOBHI memu ma 3a3Ha4eHo, hopPMyBaHHA AKUX KomremeHmHocmeli nepedbayaemeoca. [ouyinbHoro 6yde memoduyHa
po3pobKa Ha donomoey s4umesnsam w000 nposadrceHHs STEM-Has4aHHs.

K/TKOYOBI C/I0OBA: STEM-ocgima; STEM-ducyunaiHu, Mamemamuka, MamemMamu4yHa KOMIemeHmMHicmeo y4YHie, MpupoOHUYO-Mamemamu4Ha
ocgima.

BCTYN

MocraHoBKa npobaemu. Y mexkax pedpopmyBaHHSA LWKIIbHOT OCBITU B YKpaiHi, BU3Ha4YeHO NPiopUTETHICTb PO3BUTKY STEM-
ocBiTh. Mpo ue cBig4aTb po3pobka KoHuenuii po3BUTKY NpUMpoaHUYO-MaTeMaTUYHOI ocBiTU (STEM-ocBiTH) (Po3nopaaskeHHA
KabiHety MiHicTpiB YKpaiHu Big 5 cepnHa 2020 p. Ne 960-p.); cTBopeHHA poboyoi rpynu 3 NnTaHb BNpoBagKeHHa STEM-ocBiTH B
YKpaiHi (Hakaz MOH Big 29.02.2016 N2188); akTMBHA poboTa HayKoBuiB Biaginy STEM-ocBiTM IHCTUTYTY MoZepHi3auii 3micTy
OCBiTW, CTBOPEHHA Ta (YHKLUiOHYBaHHA BceyKpaiHCbKOro HayKoBO-MeTOAMYHOro BipTyasbHoro STEM-ueHTpy; po3pobka
iHHOBaLMHOrO NPoeKTy «STEM-wKona» (CalT IHCTUTYTY MoAaepHi3auii 3micTy ocBiTh). [ocnigHuKammn IHCTUTYTY MoAaepHi3auii
3MiCTY OCBITM NPOBOAATLCA PiI3HOMaHITHI KOHbepeHL,ii, BebiHapy, KOHKYPCU TOLLLO, @ TAKOXK ONYHNiKOBYIOTLCA LLOPIYHI METOANYHI
pekomeHaaLii woao po3sntky STEM-ocBiTU B 3aKnafax 3aranbHoi cepeAHboi Ta NO3aLWKibHOI OCBITH, NiArOTOBAEHO aHOTOBAHUM
KaTanor «STEM-ocBiTa: npo6s1emu Ta NepcnekTBM» y AKOMy NogaHo HOPMATUBHO-NpPaBoBy H6a3y BnpoBaaKeHHA STEM-ocBiTH;
nepenik HayKoBO-NPaKTUYHUX Ny6NiKaLLil, L0 BUCBITAIOIOTb Pe3yNbTaTU TEOPETUYHNUX | EKCNEPUMEHTANIbHUX AOCNIAXKEHD Y FaNy3i

25



PHYSICAL & MATHEMATICAL EDUCATION Issue 3(25). Part 1. 2020

STEM-0cCBiTM; KaTanor HaBYa/IbHO-METOAMYHOI NiTepaTypu; PeKOMeHAOBaHi MepexeBi pecypcu AAA MiATPUMKM HAyKOBO-
AOCAIgHNLbKOT LifANbHOCTI yuHiB (https://drive.google.com/file/d/1Aje34MfR8VeBXo13taYJY-jtDByQYHf4/view).
«3anpoBageHHsa STEM-0CBITU He TiNbKM 4,03BO/IMTb BUMTENAM HAOYHILLE NOACHIOBAaTU HeobXiaAHWI maTepian, a i gonomoxe
YYHAM LLLe 3i LWKINIbHOT NapTN BYNTUCA KPUTUYHOMY MUCIEHHIO TA BAAN0 KOMBiIHYBATW OTPMMAHi 3HAHHSA ANA BUPILEHHA peasibHuX
KUTTEBUX CUTYaLLN. AKe OLHUMM i3 OCHOBHUX KOMMNETEHTHOCTEN WKONAPIB € HABUYKM NOFIYHOTO | MaTEMATUYHOTO MUCNIEHHSA
Ta HayKOBE PO3YMiHHA NPUPOAMN | Cy4aCHUX TEXHOIOTiIN. My nparHemo, o6 HayKoBO-TEXHIYHI, MaTeMaTHYHi, iH}KeHepHi npodecii
CTanW 3HOBY NOMYAAPHUMMU, A L0 NOMYAAPHICTb NOTPIOGHO PO3BUBATYM i3 OTPMMAHMX 3HAHb Y LKOAI», — 3a3Ha4uB T.8.0. MiHicTpa
ocBiTu i Hayku Cepriit LUKkapnet (https://mon.gov.ua/ua/news/uryad-uhvaliv-koncepciyu-rozvitku-stem-osviti-do-2027-roku).

[ONOBHI HaNPAMKU Cy4acHUX HAYKOBO-METOAMYHWUX PO3pobOK, Le BhnpoBaaxeHHs STEM-niaxoais nifg 4Yac BUBYEHHA
npeameTis NPUPOAHUYO-MATEMATUYHOTO LMKY, BUKOPUCTAHHA NPOEKTHO-AOCNIAHOT AiANbHOCTI, TEXHONOTIN, HeobXigHUX ans
peanisauii AMAAKTUYHUX NPUHUKMNIB HOBOI YKPAiHCbKOI WKOAM Ta GOpPMYBaHHA Y LWIKONAPIB KAOYOBMX KomneteHTHocTen XXI
cronitta  (https://imzo.gov.ua/pro-imzo/struktura/viddil-stem-osviti/). Tako, 3BepTaeTbCA yBara Ha BaXAMBICTb PO
MaTeMaTWKK B iHTerpatusHomy BuBYeHHi STEM-gucumnnid (Science — HayKa, Technology — TexHosorii, Engineering — iHXKeHepis,
Mathematics — maTemaTuKa). 30Kpema 3a3Ha4AETHCA L0, BMiHHA 3aCTOCOBYBATM 3HAHHA Ha NPaAKTULL € O3HAKO YCNiWHOT HaL,i;
y 21 cTONITTi BNAMB TEXHONOTIM Ta JOCTYNHICTb iHGOpMaL,ii OpMye BMIHHA YUHIB LWYKaTU TBOPYI PilLEHHA CKNagHUX Npobnem;
Y/IeHW CYCNiNbCTBA, AKLWO BOHM XO4yTb POBUTU yCBigoMNeHU Bnbip ans cebe, CBOEI poAMHM Ta CBOIX rpomag, NOBUHHI ByTn
KIZIbKICHO rPaMOTHMMM Ta MaTW PO3YMIHHA KiJIbKICHWX, HAYKOBMX Ta TEXHONIOTIYHUX MUTAHb, WO BUXOAATb AA/IEKO 3a MeXKi OAHIEl
KOHKPETHOI ANCLMNAIHN, (HanpUKNag, BCe YacTile NoAM CTUKAKTLCA i3 CKAAAHUMM NUTAHHAMM, WO CTOCYIOTbCA EKOHOMIKM Ta
0noAaTKYBaHHA, OXOPOHW 30POB'A Ta NOLWMPEHHA XBOPOb, POHAO0BOT BiprKi Ta MidKHAPOAHOI NOBEAIHKM TOLLO0); MaTemMaTUKa
cboroaHi Bce 6inbwe NoTpebye Po3yMiHHA CBiTYy Ta NMOBHOLIHHOIO 3a/y4eHHA 40 AEMOKPATUYHOro CycninbCTBa (Hanpuknag,
[OPYKOBaHi Ta iHTepHeT 3acobun macoBoi iHpopMalLiii 3acMnatoTb YMTayiB iHPOPMaLLiED B YNCNOBMX Ta CTaTUCTUUHUX pOpPMaX TOL,O0)
(https://www.nctm.org). OT:Ke, CydaCHOMY BUMTE/IIO MaTEMATUKMU, MaibyTHbOMY BYMTENEBI MaTEMATMKM OCHOBHOI Ta cTapLlof
LWKO/IN BA*K/IMBO 3PO3YMITU POJIb MAaTEMATUKM, AIK HABYANbHOI gUCUMNAIHU Yy PO3BUTKY STEM-0CBiTU. BBaXKaeEMO, LLO KOXKeH
BUMTE/NIb MaTeMaTuKn 30608’A3aHMi ByTM npuxuabHUKOmM STEM-ocBiTM, ockinbku STEM-ocBiTa — ue nonynspusauia
MaTeMaTUYHOI OCBITH.

AHani3 ocTaHHiX gocnig:KeHb i nybaikawii. MpoBoaayYn aHani3 NiTepaTypHUX OXKEPes, MOXKHa CTBEPAXKYBaTH, WO: Y
METO4MYHIN NiTepaTypi YiTKO pPo3mexkoBylTb MNOHATTA STEM-ocBiTa, STEM-HaBuyaHHA, STEM-nigxig (BoTtysosa, 2018); B
nepeBakHii binbliocTi peanisauia STEM-HaBYaHHA BigOyBaeTbCA Yepes MynbTUANUCUMNAIHAPHUA Niaxia, abo miKnpeameTHy
iHTerpauito. B YkpaiHi nutaHHA BnpoBageHHA STEM-TexHoNOriM Ha ypoKax maTeMaTWKW, PO3KPUBAAM Yy CBOIX MNpauAx
boty3osa 10.B., Bacunbesa [.B., BatkiHa H.b., Kypasenb T.0., CoTHikoBa H. I1. Ta iHLi.

Y KoHuenuii po3BUTKY NpupogHMYO-MaTeMaTUyHOi ocBiTM (STEM-0cBiTM) BiAOYBAETbCA BXUBAHHA TEPMiHY
«NPUPOAHNYO-MATEMATUUYHA OCBITa» K CUHOHIMY TepMiHy «STEM-ocBiTa». 30Kpema, BKa3aHO «MNpUPOSHUYO-MaTEMATUYHA
ocgita (STEM-ocBiTa) — LjinicHa cMcTema NPUPOAHNYOI | MaTeMATUYHOT OCBITHIX ranysei, MeTol AKOI € PO3BUTOK O0COBUCTOCTI
yepe3 popMyBaHHA KOMMETEHTHOCTEN, MPUPOAHMYO-HAYKOBOT KapTUHM CBIiTY, CBITOFNAAHMX NO3ULIN i XUTTEBMX LiHHOCTEN 3
BMKOPUCTAHHAM TPaHCAMCUMNAIHAPHOTO NigxoAy A0 HaBYaHHA, WO 6a3yeTbcA Ha MPAKTUYHOMY 3aCTOCYBaHHI HAyKOBWX,
MaTEMATUYHUX, TEXHIYHMX Ta iHKEHEePHMX 3HaHb A/1A PO3B’A3aHHA MPAKTUYHUX Npobaem ANA NOAANbLUIOTO BUKOPUCTAHHA LUX
3HaHb i BMiHb Y NpodeciliHii AianbHOCTI». Y 06roBopeHHi NpoeKTy IpMHa EropyeHKo 3a3Haumnna: «MeHi 6 ayke He xoTinoca, Wwob
OCBITY B ranysi NpUpoaHUUMX Ta ¢i3MKO-MaTeMaTUYHUX HAYK NepeTBOPUAM Ha LWOCb iHTErpoBaHe, 3 MPOEKTAMWU 3 FOTOBUX
KOHCTPYKTOPIB Ta 3a roTOBUMM WabnoHamu — ane 6e3 po3BUTKy Ta npaLi. KinbKka pokis ToMmy My NnpoTecTyBaiv NpoTn 6e3aymHoi
iHTerpauii npupogHuyoi oceiTn — 6e3 nigrotosneHnx yuntenis, 6e3 HeobxiaHoi 6as3n B AiTelt, 3 MOTMBALLIEID OpraHiB OCBITU
HaB'A3aTW NPOCTILi, AeweBLWi NceBAOryMaHiTapHi «npodini», no3basmsLm aiteit Bubopy noganblioro waaxy. KoHuenuis STEM-
OCBIiTU MOMKE CTBOPUTM PU3SUK HEe MPOCTO NEepPeTBOPEHHA MPUPOAHMYMX HAyK Ha 3aranbHi pPO3MOBM, 3 NCEBAOHAYKOBUMM
BKpanIeHHAMM, 0 AKUX CXMJIbHI HE flyXKe KOMMNETEHTHi BYMTeNi Ta aBTOPU NiAPYYHUKIB, @ M 3aMiHM TaKMMU PO3MOBaMM BUBYEHHA
HaBiTb 6a30BOi MaTeMaTWKK. IHTerpauia i mixknpegMmeTHi 3B'A3KM — Le 4yaoBo. Ane TiIbKM Ha 6asi FPYHTOBHOIO HaBYaHHAY
(EropueHko, 2020).

3a KOpAOHOM € HM3Ka npodeciMHMX KypHanis npuceaveHux STEM-ocsiti (Journal for STEM Education Research;
International Journal of STEM Education Ta 6araTto iHwwux) Ta Nny6aikyeTbca 6arato kHur (Duran, et al., 2016; Capraro, et al., 2013;
Hsu &Yeh, 2019; Sahin, 2015; Wilhelm,2019). Y Hux onucaHi pi3Hi Moaeni Toro AK MoXe NpoBaAKyBaTUcA iHTerpauis STEM
OMCUMNAIH, TAKOXK ONMCcaHi OCHOBHI Npobaemu, Heao0NiKKU Ta NnepeBary BnpoBaaKeHHAa STEM-HasuyaHHs (Li, Froyd & Wang, 2019).
3apybixHi nybnikauii MOXHa YMOBHO MOAINAMUTM 33 TaKMMMU HanpAMamu: MNigrotoBka Ta NpodeciiHMit po3BUTOK BUUTENIB ANA
peanizauii STEM HaB4aHHA; HaB4YanbHe STEM cepepoBuiLe ANA HAaBYaHHA YYHIB OCHOBHOI Ta CTAPLLOI WKOW; opraHidauia STEM
HaBYaHHA (HaBYaNbHi NAAHK, OLHIOBAHHA, MOTUBALLIA TOWLO); KYAbTYpPHI, CoLianbHi Ta reHAepHi NMTaHHA B ocBiTi STEM; icTopin,
rHoceonoria Ta nepcnekTnau wopno STEM ta STEM ocsitu.

BiacyTHicTb abo Hey3rofeHicTb WKiAbHWUX nporpam STEM cnpuae HeLOCTaTHbOMY PO3YMiHHIO WO Take STEM i wo
nporpamu STEM NoBUHHI BKAtOYATK. TaKOX HEMAE OAHO3HAYHOT AYMKM LWOAO POni matemaTukm y STEM.

Merta cTaTTi: Ha OCHOBI cyyacHux nybnikauii 3’acysatv: 1) y STEM-HaBYaHHi maTemaTMKa € 3acO0boM pPO3B’A3aHHA
NPUKNAAHMX 33434 Y4 MaTeMaTMKa € CKAAA0BOK MiKNPEAMETHOI iHTerpauii? 2) AK 3MiCT WKINbHOrO Kypcy mMaTemMaTUKM Mae
BiAPI3HATMCD Bif, MAaTEMATUYHOIO 3MICTY, LLO BKAKOYEHUI Y MiXKNpeaMeTHi HaBYanbHi nporpamun STEM?

METOAU AOCNIAXEHHA

Y npoueci JOCNiAKEeHHs BMKOPUCTOBYBA/IUCb MOPIBHAMIbHUI aHaNi3 pPisHUX aBTOPCbKMX MiAXOAiB, cMCTemMaTM3alia Ta
y3arasibHEeHHA A0CBiAYy BiTYM3HAHMX Ta 3apybiKHMX HAYKOBLLB CTOCOBHO BM3HAYe€HHs 3MICTy MaTeMaTM4HOi CKiagoBoi STEM-
HaBYaHHA.
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PE3Y/IbTATU AOCNIAXKEHHA

Y 6araTbox NpPOBigHUX KpaiHax CBiTY CMOCTEPIraETbCA TEHAEHLIA 3HUKEHHA PiBHA HaBYa/NIbHUX AOCATHEHb 3 MAaTEeMATUKK
Ta NPUPOAHUYMX AUCLUNIH. 3yCUANA, CNPAMOBaHI Ha BAOCKOHANEHHA BMBYEHHA STEM aucumninin, y nesBHin mipi niasuLLyOTb
YCNILWHICTb YYHIB Ta iHTepec A0 BueyYeHHAa STEM. Y nporpami STEM, maTemaTurKa Ta HayKa BifirpatoTb iHLWY POAb, HiXX TEXHOOrIA
Ta iHXXeHepis, OCKiNIbKM MaTemMaTuKa Ta HayKa € WKibHUMK NpeameTamu, siKi NOBUHHI Aobpe BUKNagaTnca Ak gns BcebiyHoi
OCBiTH, TaK i IK OCHOBU ANa byab-aKoi iHiLiatTuem STEM. Mig yac BKAOYEHHA MaTeMaTMKKU 40 CKnagy nporpamu STEM BaxKnvBo
336e3neuynTu BigNOBIAHICTb MaTEMATUKM 32 3MICTOM, @ TaKOXK 3@ BIKOBMMM OCOB/IMBOCTAMM PO3BUTKY MUCIEHHA yyHiB (Larson,
2017). OgHO3HAYHOT BIANOBIAI HA NUTAHHA AKMIA MaTEMATUYHMI 3MICT MA€E NEPEBaXKaTU, MU HE 3HANLWAM Hi Y BITYUIHAHUX , Hi Y
3apybixkHi nybaikauiax. MpoTe, Ui NUTAHHA LiKaBAATb 6araTboX HAyYKOBL,iB, BYUMTENIB MAaTEMATUKMK, Ta iX AYMKU po3ginsatoTeca. Y
KoHuenujii po3BUTKY NPUPOAHUYO-MATEMATUYHOI oOcCBiTM (STEM-0CBiTM) Big3HaAYeHO, WO YNPOBAAMKEHHA NPUPOLHMYO-
MmaTemaTuyHoi ocBiTM (STEM-0CBIiTM) BUMarae Big, neaaroriyHnx Ta HayKoBO-MeAaroriyHnx NpauiBHMKIB akTUBHOTO BUKOPUCTAHHA
HOBITHIX NegaroriyHMX NiAXoAis 4,0 BUKAAAAHHA Ta OLHIOBaHHA, iIHHOBALiM y cdepi OCBITU, NPAKTUKM MiXKNPEAMETHOIO HaBYaHHA,
MeTOZiB Ta 3ac06iB HaBYAHHA, L0 CNPUAIOTb PO3BUTKY AOCNIAHULKMX Ta BUHAXIAHULbKMX KOMMNETEHTHOCTeN 3400yBadyiB OCBiTH;
peaniszauis STEM-HaBYaHHA B NO3aKNaCHIN Ta NO3alWKiNbHIN OCBITi 3 MeTol POpPMyBaHHSA CTIMKOrO iHTepecy A0 NPUPOAHNYO-
MaTEMATUYHUX MPegMeTiB; 3a/y4yeHHA A0 AOCNIAHWMLTBA, BUMHaXiAHMLTBA, MPOEKTHOI AiANbHOCTI MaE A03BOAUTU 36inbMTM
YaCTKy TUX, XTO NParHe cTaTu iHXXeHepom, BYUEHUM, [OCNIAHUKOM.

IcCHYe H13Ka npobaem nos’s3aHuMx i3 ocgiTolo STEM, 30KpemMa, ik came BOHA BU3HAYAETbCA TA BNPOBAAMKYETLCA HA PiBHI
pakoHiB, WKin Ta Knacis. Hamu 6yno nposeseHe ONUTYBaHHA MONIOAMX BUMTENIB MAaTEMATUKM BiHHUYYMHM W80 ocobamBocTei
opraHisauii STEM-HaBYaHHA B iXHili WKoni a6o paioHi. MpaKTMYHO BCi BU3HANM LLO TaKa Nporpama BigcyTHa. NapanenbHo Ao
BAepXKaBHUX LWKiN, icHYOTb npuBaTHi STEM-wIKoAN, e y4Hi po3p0o6astoTb NPOEKTU, BUBYAIOTb POBOTEXHIKY, MPOrpamMyBaHHsA, ane
He B3MO3i rIMBOKO PO3yMiTM MaTeMaTUyHi 3HaHHA. TakoX B YKpaiHi € 3aknaam oCBiTH, AKi ycniWwHO npakTukyoTb STEM-ocsiTy,
30KpeMa, MonitexHiyHmii niueit HTYY «KMix». IOpin Knpuukos (gupektop niueto) nosigomnse: «Y niyei mn peanisyemo STEM-
OCBITY BXe 3 pOKU. MOEQHAHHA aKaLeMIYHUX i NPAKTUYHMX 3HAHb Ha CbOrOAHI € 3aTpebyBaHMM. BUBYATU He Auwe Teopito, a
6a4nTH, AK Le BUKOPUCTOBYETLCA B Pi3HUX ranysax. MoTpibHO po3ymiT, Ans 4oro HaByaTUCA. AK pe3ynbTaT — Hawi Aiyeictn
MatTb BEJIMKY KiJIbKICTb HAaYKOBUX PO3p0obOK. Mu noaanu 3asBKy Ha aTeCTyBaHHA HALWIOro 3aK/aady AK HayKoBOro fiueto. Tomy
BnNpoBag)eHHA STEM-0CBITM € NPaBUAbHUM i aKTyanbHWUM. | HaWronoBHille — MONOAb rOTOBA i NparHe OoTPUMYBaTU rUBOKI,
byHAAMEHTaNbHI NPMPOAHMYO-MAaTEMATMYHI 3HaHHA» (https://kpi.ua/2020-stem).

OBrOBOPEHHA

Cepepn, YKpaAiHCbKMX HAYKOBLiB-MaTEMATMKIB, BUKIA[4a4iB METOAMYHUX OAUCLUMUMNAIH Ta BUYMTE/iIB MaTEMATUKM He Mae€
€AMHOI AYMKM LLLOA0 3MICTY, opraHisau,ii Ta peanisauii STEM-ocBiTn. CxBaneHHA KoHuenuii po3BUTKY NPUPOAHNYO-MAaTEMATUYHOI
ocBiTM (STEM-0CBITH) BUKNMKANO Pi3Hi MipKYBaHHSA, 3ayBaXKeHHS, NPOTe BCi OAHOrO/IOCHI Y CXBasIeHHi NOABM LbOro AOKYMEHTY.
CBiTOBA OCBITHA NPAKTUKA HUHI LEMOHCTPYE edEeKTUBHICTb, AIEBICTb i NPaKTUYHY NpuaaTHicTb STEM-niaxony y ¢opmyBaHHi
KOMMETEHTHOCTEM. AHaNI3 iCHYKYMX CBITOBMX OCBITHIX NMPaKTUK L03BOJIAE CTBEPAKYBATH, Wo STEM-niaxia B OCBIiTI FPYHTYETbCA
Ha KOHCTPYIOBAHHI OKpPEMUX AMAAKTUUYHUX €/1EMEHTIB Ha MiXXANCUMNAIHAPHMX 3acafax — iHTerpoBaHe HaBYaHHA BigNOBIAHO A0
NeBHUX TEM, @ HE OKPEMUX AUCLIUMAIH.

baraTo BUMTENiB MaTeMaTWKKU, Nesaroris NOrogyKytoTbea i3 3anasoto npesngeHta NCTM (HauioHanbHa paga BuuTenis
matemaTtuku (CLLA) MeTTa JlapcoHa, Npo Te Wwo maTemMaTuyHa ocsiTa — Ue i € STEM ocsita (Larson, 2017). MeTT JlapcoH y 6103i
NCTM Hanucas: «... A YacTo YyH0, AIK XTOCb 3aABAAE: «MeHi noTpibHa nporpama STEM, fiKa rpyHTYETbCA Ha LWKiNbHIV anrebpi». A 6
CTBEPAKYBAB, LLO AKICHWUIA Kypc anrebpu Bxe € nporpamoto STEM. 3anuT Ha nporpamy «FpyHTYETbCA HA WKIiNbHIA anrebpi»
BM3HAYAETbCA MEPEKOHAHHAM, WO iHTerpaLia € BU3Ha4YabHOK xapaKTepucTtukot nporpamu STEM. HaTtomicTb, A BBakato, Lo
6inbw BignoBigHMM 3anuTtom 6yno 6 wWyKaTM Nporpamy 3 BUCOKOAKICHOI anrebpu, aka nigTpumye STEM 3a gonomoroto
NiAKAOYEHHA 4,0 BiANOBIAHWMX NPOrpam Ta iHTerpauii TexHonorii. AKwo B «<STEM-nporpami» maTtemaTvKa He 3HaXoAUTbCA Ha PiBHi
Knacy, abo AKLWOo MaTemaTMKa He PO3rNAAAETLCA KOHLLENTYasIbHO, @ CKOpille AK NpoLeAyPHUI iIHCTPYMEHT ANA BUPILLEHHA Pi3HUX
Hepo36ipAnBMX A04aTKIB, a0 AKLLO MaTemMaThKa He po3pobaeHa B MeyKax y3roaKeHoro MaTeMaTMYyHOro PO3BUTKY HaBYaHHA,
Toaj «nporpama STEM» He Bignosigae NPUHLMNOBUM BUMOTAM. ... IPUHLMM NPOEKTYBAHHA epeKTUBHOI Nnporpamu STEM, Akui
6yAye PO3yMiHHA MAaTEeMaTUKK, AKPA3 TaKUI: LLe Nporpama, npusHaveHa Aaa PO3pOOKM 3MICTY Ta NPAKTUK, L0 XapaKTepU3yoTb
epeKTUBHI Nporpamu 3 mMaTeMaTuKu, 36epiratoum LinicHiCTb mateMaTMku. MixnpegMeTHi 3B’3KM Ta BignoBsigHa iHTerpauis
TEXHONOriW, — Nuwwe 3acobu, WO A03BONAIOTb YYHAM YACTKOBO 3aCBOIOBATM BaXK/MBI TEOPETUMYHI MaTEMaTMYHi 3HaAHHA Ta
bopMyIOTb BNEBHEHICTb Y CBOIM 34aTHOCTI BUKOPUCTOBYBATU MAaTEMATUKY Y MOBCAKAEHHOMY XKUTTi». Y iHLWWOMY BUNAAKY, HA AYMKY
M. JlapcoHa, No36aBMMO HaWMX Y4YHIB iX MaMBYTHIX MOXKAMBOCTEN i, HapewTi, He 3MOXemo NobyayBaTU MATEMATUYHUI
byHAAMeHT HeobxigHun ana pesynbtatie STEM, ski nepenbayatoTb po3pobHUKM NONITMKK. MNepeBakHa binblicTb BYMTENIB
maTemaTnku CLUA, noroasKytoTbea i3 AyMKOIO, L0 MaTeMaTMKa Ma€E BUKNAAATUCh MNOCANIAOBHO i FPYHTOBHO. | € pu3uK, wo STEM-
HaBYaHHA MOXe NPU3BEeCTN A0 NOripWeHHA AKOCTI MaTeMaTUYHOI OCBITH.

TaKoX iCHYE NpoTMAEXKHA AYMKA, Hanpukaag Irop Yapuwak (npesmaeHT CLIME (Pagm 3 TexHONOTil B ranysi matemaTUYHOT
0CBiTH) — NpUxXxMAbHOI rpynn NCTM, yneHom AeKiNbKox KomiTeTiB 3 TexHoorii NCTM i uneH KomiTeTy 3 TexHooril Ana Acouiauii
BYMTeNiB MaTemaTukn Hbto-xkepci (AMTNJ), BBaxkag, wo Hacnpasai STEM — ue iHTerpauis umx 4 obnacteit Ta SACTOCYBAHHA
MaTeMaTMKM [0 iHWKUX 3 npegmeTiB; HanpuKknag, nobygosa MoOCTiB | pobOTiB 3 NporpamyBaHHAM. BUMKOHaHHA TpaamuiiHoi
3araibHOI Nporpamm 3 MaTemaTMKM He NiALAETbCA MPOEKTAM, AKi € cepuem i ayweto STEM-ocsiTU. BiH nepekoHaHWi, Lo
MipKyBaHHA M. JTapcoHa, BUK/IMKAE Y BUNTENIB MATEMATUKWU NUTAHHA AK pobutn STEM-NPOEKTU «NPaBUIbHO», TOMY BOHM,
MMOBIPHO, HaBiTb He CNPObYHOTb X 3POBUTU.

HauioHanbHa paga BuMTeniB matemaTtnkm poskpmeae (cait NCTM, https://www.nctm.org) Baxaumsicte STEM y HaBYaHHi
OCHOBHOI Ta CTapLLOi LWKO/M, Ta BU3HAYAE iCTOTHY PO/Ib MaTEMATUKM B iHTErpaTMBHOMY Nigxoai peanisauii STEM-ocsiTn. 3okpema,
333HAYaloThb, WO YYHAM ANA IHTErpaTUBHOMO BUBYEHHSA Ancumnnid STEM, HeobXigHUI MiLHWUIA MaTemaTUYHKUIA GYHOAAMEHT, W06
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[OCATTU yenixy B rany3ax STEM Ta oCMUCIUTU TeMU, WO CTOCYoTbeAa STEM, y CBOEMY NOBCAKAEHHOMY KUTTi. TaKUM YMHOM, Byab-
AKa nporpama STEM (BKAtO4alouM MNO3aLWKiNbHY AiANbHICTb) NMOBMHHA NIATPMMYBATU Ta BAOCKOHANOBATM 3MICT LWKiNAbHOI
MaTeMaTUYHOI NPOrpamu, rapaHTylouM, WO HABYa/NbHUIM Yac 3 maTemaTuUKM He byae nopywenuid. Jobpe pospobneHa Ta
edpekTMBHa nporpama STEM mae maTu CUAbHWUIA MATEMATUYHWI KOMMOHEHT, CUAbHWUIA HAyKOBMI KOMMNOHEHT Ta 6HaraTo
MO/IMBOCTEN BUKOPUCTOBYBATU MaTEMATUYHE Ta HAYKOBE MUC/IEHHA, MiPKYBaHHA Ta MOAE/IOBAHHA B Pi3HMX AUCLMNAIHAX onA
BMPILIEHHA peanbHUX npobnem, sKi cTocytoTbcA byab-akoro abo Bcix STEM aucumnniH. TakMm UYMHOM, MaTemaTuKa K
OMCUMNANIHG, @ TaKoXK AK iHTerpaTMBHA AiANbHICTb, Wo 06’eaHye Bci STEM gucumnnidm, noBuHHa 6yTM YacTuHOO Byab AKOT
nporpamu STEM (caitt NCTM https://www.nctm.org).

HauioHanbHa paga Harnagy 3 MaTemaTuKu Ta HauioHanbHa paga BUNTENIB MaTeMaTUKK
(https://www.nctm.org/Standards-and-Positions/Position-Statements/Building-STEM-Education-on-a-Sound-Mathematical-
Foundation/) nponoHyoTb HU3KY peKoMeHAaLin Ana BUMTENiB MaTeMaTHKK. [lepepaxyeMo AesKi 3 HUX:

- LWopasy, KoM TeMa LWKiNbHOro Kypcy MaTeMATUKM BKAtOYeHa B STEM-AianbHicTb, NnepekoHanTecs, Wo 3MicT Bignosigae
BigNoBiAHOMY Knacy, i WO BOHAa BWMKNAZAETbCA cnocobamu, WO NIATPUMYIOTb PO3BUTOK MATEMATUYHOTO MUC/AEHHA Ta
064MCNOBaNbHI HABUYKY;

- po3pobnstouM AMAAKTUYHI MaTepianv 3 MaTeMaTUKW, LWyKalTe MOXKAMBOCTI iHTErpyBaTW HayKy, TexXHOAOrilo Ta
iH)KeHepito ocMUCAeHNMMM cnocobamum AK Nporpamu Aasa MaTemMaTUKu NPW BUPIiLLEeHHi 3aBAaHb Y BigNOBIAHMX YMOBaX;

- KOXXHOro pasy, Koau AianbHictb STEM He MOBHIiCTIO BiAMNOBIAAE 3MICTY LWKINBHOT NPOrpamu 3 MaTeMaTUKK, LWyKalTe
CNocobu, AKi MOXKYTb NiATPMMYBATK 3ara/ibHUI PO3BUTOK BUPILLEHHA NPO6aAEMU, KPUTUYHOTO MUCNEHHS, aKaAeMiUYHY LiiKaBicTb;

- nponoHytoun STEM-ZianbHICTb Y NO3aKNACHMI Yac, BU3HAMTe, WO AiANbHICTb NOBUHHA BYTU He TiIbKW Becenolo Ta
3aXOMN/IIOOY0I0, afle i NOBMHHA ByTW NOB’A3aHa 3 HAaBYA/ZIbHUMU LNAMM Ta FPYHTYBATUCA HA NPAKTUYHOMY Ta peanicTU4HoOMY
PO3yMiHHI TOro, Wwo 6epe yyacTb y NOLYKY iHTEPeCy A0 TEMM Ta UM 334iAHA MaTEMATUKa;

- KOMIM Ue MOXK/IMBO, Y3rogsKyhTe Nporpamm Ta 3axogu Mo3allkinbHOi nporpamu STEM 3 WKiNbHUMKU HaBYaNbHUMM
nporpamamu.

Konektus aBTopis Maass, K., Geiger, V., Ariza, M.R. et al. (2019) y cTaTTi «Posb MaTemMaTUKKN B MiKAUCLMNNIHAPHIA STEM
OCBITi» apryMeHTyBa M, LLLO MAaTEMATUKA € OCHOBOIO BCiX iHWMX ancumniid STEM. Y uii cTaTTi BUBYEHO POSIb MaTeMATUKKM B STEM-
OCBITI Ta 3’ACOBAHO MiXAMcUMNAIHAPHI Niaxoan: GOpMyBaHHA HaBMYOK ABaALUATb NEPLIOro CTOITTA; WMPOKE BUKOPUCTAHHA
MaTeMaTMYHOro MOAEeNOBaHHA; OCBITa BiANOBIAA/IbHOIO rpOMagAHMHA.

MuTaHHA 3micTy STEM 0OCBITM WKMPOKO 06roBOPHOIOTL Y PISHOMAHITHUX OCBITHIX BWAAHHAX, 30KpPEema i *KypHanax
np1cBAYEHUX MaTeMATMYHIN OCBITi. Hanpuknaga, y aocnigkeHi nposegeHomy Gravemeijer, K., Stephan, M., Julie, C. et al. (2017),
PO3KPUTO MUTAHHA NPO Te, AK MaTeMaTUYHa OCBiTa Moraa 6 NiaroTysaTu y4HiB A0 CycninbcTBa ManbyTHboro. BusHatoum wupoke
nparHeHHA po3suTKy STEM-0CBITM Ha MalbyTHE, aBTOPU BUAINMAKM Nepenik NPono3uLin, sKi YacTKoBO 6a3yOTbCA Ha iXHbOMY
LOCNIAXKEHHI Ta ONpaLboBaHi HUMKM NiTepaTypi.

- HaBuuku XXI cTONITTA NOBUHHI 6YTW CNPUIAHATI AK LiNi HABYAHHA MaTEeMATUKKN Ha MalibyTHE, BPaxoBytouH, LWo ocobansy
yBary y HaB4aHHi MaTemMaTuKn foBeAeTbCA NPUAINATK cneumdiyHum dopmam aprymeHTaLii Ta cnifKyBaHHA.

- NigrotoBKa y4HiB 4O BUKOPUCTAHHA MaTeMaTUYHMX 3HAHb Ha POBOYOMY MicLli — OZHa 3 LiNel HaBYaHHSA MaTeMaTUKM.
Bak/IMBe BUKOPUCTAHHSA 3aBAaHb, LLLO HaraAyoTb CNPaBXKHi Npobaemn Ha pobovyomy Micui, NOB’A3aHi i3 MaTemaTUKOLO.

- Uudposisauia cycninbctea XXI  ctonitta noTpebye 3ocepegyKeHHA yBar Ha GOPMYBAHHI  MaTeMaTUYHUX
KOMMETEHTHOCTEM, AKi AOMNOBHIOIOTb Ppob0Ty Komn'toTepiB. Lie BKa3ye Ha MOAENtOBAHHA Ta 3aCTOCYBAHHA AK Ui/ AN HaBYaHHA
MaTeMATUKM.

- Bax/iMBWIA enemeHT KOMMNETEHTHOCTEW, WO AOMOBHIOTb POHOTY KOMN'tOTEPiB, CTOCYETLCA PO3YMIHHA MATEMaTUKM,
AKa IEKUTb B OCHOBI MaTeMaTUYHUX Npouecis, AKi 6epyTb Ha cebe Komn’oTepu. TyT NOTPIOHO KOHLeNTyasbHe PO3YMiHHA Ha
3arasibHOMY PiBHi; Y4YHi MOBUHHI 3iTKHYTUCA 3 KAIOYOBUMMU iAeAMM, WO NexKaTb B OCHOBI BignoBigHOI matemaTuku. Lle cTtaBuTb
NMUTaHHA NPO Te, AK JOCATTU TAKOTO PO3YMIHHA. binbll KOHKPETHO, CKINbKK | AKI PYTUHHI HABUYKM NOTPIOHI ANA AocArHeHHA 6inbL
CKNAAHMX Linei? | AK cneujianbHi NPorpamm MOXKyTb NOJErnTH Len npouec?

- Bubip Hauuyok XXI CTONITTA Ta KOHUeENTyasbHe PO3YMiHHA Ha BWMCOKOMY PiBHIi BMMArae 3HauyHWX 3yCcuib LWOA0
npodecioHanizauii BUKNagaya, po3pobKM HaBYa/SbHMX MPOrpam Ta TECTOBOrO Au3aiHy. Mu NOBWHHI BKAACTU Le B LUMPOKY
TPOMaACHKY NiATPUMKY Ta YCBIAOMIEHHA HEOOXIAHOCTI NiATOTOBKM YYHIB 4,0 €NoXu UMPpPOBUX TEXHONOTIN.

- 3aranbHa OCBiTa MOBUHHA 3aK/1acTU OCHOBY A1 HAWPI3HOMAHITHILWMX PiBHIB | BUAiIB pob6oTU. Mu 6 cTBEpAXKYBaNM, WO
yBara nosMHHa byTu 3ocepeaeHa Ha dyHAaMeHTaNbHiIM ocBiTi. Llndposisauia BnavMBae Ha 36inblieHHA BUMOT A0 6a30BMX 3HAHb
i BMiHb POBITHMKIB, @ TaKOX Ha NoTPeby Toro, Wo6 y4yHi, AKIi MOXKYTb NOKMHYTU LIKOAY B PaHHbOMY Billi, OTPMMaNU rPYHTOBHY
niAroToBKy Ans npodeciiHoi gisnbHocTi. Moganblia 0cBiTa MOXKe NiKAyBaTUCA NPO CrneLianisau,ito, ane Wo BaxKAuBille, CBIT npaLi
3MIHIOETbCA HACTIZIbKM LWBWAKO, LLIO KOHKPETHI HABMYKN MOXKYTb LUBUAKO BTPATUTU CBOE 3HAYEHHA.

Y Uilh cTaTTi aBTOpamu BUAINEHI, HA X YMKY, OCHOBHI TeMU 3 maTemaTuku aas STEM.

1. ABTOpM BKa3ylTb Ha HeEOOXigHICTb rIMBOKOro PO3yMiHHA MPOLECY KiNbKICHOT OLiHKM peanbHOCTi, BK/OYaoum
YCBiZOMNEHHSA TOTO, LWLO KiNbKiCHA OLiHKA peanbHOCTi BiabyBa€eTbCA 3i 3MeHLWeHHAM iHpopmauii, i Wo KiNbKicHe BU3HAYEHHA B
LEAKMX BUMAAKAX HaBiTb MOXe npussectn Ao 6e3rny3amx umop. Po3ymiHHA nmpouecy KiNbKiCHOI OUiHKM AiACHOCTI BMMarae
LUIMPOKOro PO3YMiHHA BUMIPIOBaHb Ta 3aX0Z4iB, WO MiCTATb MOHATTA HEBU3HAYEeHOCTi Ta MOBTOPHOrO BUMIPIOBaHHA, cepefHboro
3HAYeHHA Ta NOMUAKN BUMipIOBAHHA. TaKi MOHATTA, AK CTBOPEHHA 6a3n AaHWUX Ta BMBIpKA JaHUX, BUXOAATb Ha NepLinii naaH.

2. 3Ha4Ha YacTuHa iHbopMmaLii B HaWOMy CycniNbCTBi — Le cTaTUCTMYHA iHPOopMaLLf, | MM MOXKeMO BKa3aTu Ha «BeNUKi
[aHi». Tomy nogm notpebytoTb 6a30BOro po3ymiHHA CTaTUCTUYHOI 0BPOOKM Ta aHanisy, WO OTPMMAJIO HAa3BY CTATUCTUYHOI
rPAaMOTHOCTI.

3. MpocTopoBa reomeTpin, AK HAcNiAOK 3pocTatoyoi poni 3D-306paxkeHb Ta 3D-apykKy. Cepen HanbiNbLW aKTyaNbHUX TEM
Le BUMIptoBaHHA, 36ip AaHWUX, 3MiHHI Ta CNiB3MiHW, YNTAHHA Ta iHTepnpeTauia AaHux, rpadikis Ta giarpam.
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4. MporpamHe 3abe3neyeHHn, BOygoBaHe B KOMN'tOTepPU30BaHMI anapaT, MaTUMe XapaKTep MaTeMaTUYyHUX moaenen
peanbHOCTI, AKi byayTb CKNaZaTMCA i3 CMCTEM B3aEMOMNOB'A3AHMX MATEMATUYHUX BiAHOCKMH. TaKMM YMHOM, itoan NoTpebytoTb
PO3YMiHHA 3MIHHWX, KOBapiau,ii Ta GYyHKLN.

5. Ans popmyBaHHA BMiHb YYHiB 06YMCIOBATU BEAMUYNHM NOTPIOHI He TiNbKKM 3aranbHi 3HaHHA, TaKi AK NA0LWa, AOBXKMHA,
Bara, Yac, rpowi Towo, ane " Taki, AK BONOTICTb, MOBITPAHUIN TUCK, TEMMM NPUPOCTY HAaCENEHHA Ta NPUOYTKM KOMNAHIN TOLLO.
Bak/IMBOIO € MaTemMaTUyHa iHTepnpeTaLia MacoBol iHGopMaLLii, AKa BUMArae BU3HaHHA, iHTepnpeTaLii Ta CTBOPEHHA moaenen,
bYHKLiN, | BiAHOWEHb, 3 4ONOMOroI0 TaKUX IHCTPYMEHTIB, AK Tabauuj, rpadikm, cumeonu, GyHKLI i BigHOWEHHA MiX 3MiHHUMM
BBAXKalOTbCA HEOBXIAHMMM ANA PO3YMiIHHA EKOHOMIYHOTO, MONITUYHOTO Ta COLLiaIbHOrO aHani3iB.

6. MoBClOAHA PONb CTaTUCTUKM B LMPPOBOMY CYCMiNbCTBI BUMArae MOKINBOCTI MaTh CNPaBy 3 AaHWMMU Ta LIAHCAMMU, WO
OXOMNJIIOE BE/MKI iAei, TaKi AK MiHAUBICTb, BUBIPKM, MOMUIKK, NPOTHO3YBaHHA Ta BiAMIHHICTb MiXX CUrHaNOM Ta WymoM. MoBs’sa3aHi
acnekTu — e 36ip AaHuX Ta BigobpakeHHa aaHux (rpadikv, TabauLi YacToT Ta KPYroBsi Aiarpamu) K opraHiamm pocTyTb, Nonyaawii
3MIHIOIOTBCA, LjiHWM KO/IMBAIOTHLCA, @ WBUAKICTb NOAOPOKI MOXKe 3MiHIoBATUCA. TaKOXK MOXKe 3HaZ0buTUCA yBara 4o TeMMiB 3MiHW,
AK, HANPWUKNAL, Y KOHTEKCTi CKNagHUX BiACOTKIB.

Y ctartTi (Bergsten & Frejd, 2019) nigHimaeTbcsA NUTAHHA NPO Te, AK NiArOTyBaTU BYMTENIB 3 MAaTEMATUKM, W06 AOMNOMOITH
IXHIM YYHAM OTPMMATM HABUYKWM ABafLUATb nepworo ctonitra. Le AocnigeHHs i3 3aranbHO METOK BWMBYMTM MOTEHLiMHI
nepesaru Ta HefONIKM MaTeEMATUKKM AK ocHOBM STEM neparorikm 3 TOUYKM 30py HAaBUYOK ABaAUATb NEPLIOro CTOMITTA, WAAXOM
pO3p0obKM HaBYanbHOro cemiHapy STEM gns Buntenisa matemaTuku. [isfbHICTb NPONO3KMLIlM BKIOYaNa AeKifibKa XapakTepucTuk
STEM-0CBITW, BU3HAYEHUX Y JOCAIAHULKIM NiTepaTypi, CNIPAMOBAHOI Ha CMOHYKAHHA YYHIB 40 BUBYEHHA NPUPOAHUYMX HAYK Ta
MaTEMATUKM LAAXOM BUKOPWUCTAHHA peanbHUX CUTYaLil Ta iHHOBALIMHUX TEXHONOFIN WAAXOM NPo61eMHOro Ta NPOEKTHOrO
HaBYaHHA. MaTemaTMyHe MOLENOBaHHA Pa3oM 3 NPorpaMyBaHHAM By/10 BKAOYEHO A0 6iNbWIOCTI YPOKIB, WO NPONOHYBAIUCS.
Takox 6yno BigMiYeHO, WO MaTEMATUKY B LLbOMY KOHTEKCTi MOXHA pO3rnsgaTv B OCHOBHOMY fiK 06C/yrosytoumnii npegmer,
OCKIiNIbKM MUTAHHA NPO MOXKANBUI BHECOK iHWINX NpeameTiB STEM Ha HaBYaHHA MaTemMaTMKM He nigHimaeTbesA. Lle, y cBoto yepry,
NOPOANKYE KPUTUYHY ANCKYCIIO LLOAO BNINBY TaKOi HaBYa/IbHOT NPAKTUKKM CaMe Ha HaBYaHHA MaTeMaTuKu. Y pe3ynbTaTi JaHOro
LOCNigX)eHHA, Buntenamm sngineHo 19 tem STEM-ZianbHOCTI, ANA KOXKHOI 3 HUX BKA3aHO AUCUMNMIHM WO BXOAATb A0 STEM,
PO3KPUTO MaTemaTUuYHi 3HaHHA, AKI GOPMYIOTbCA MPU BMBYEHHI LWMX Tem, Ta BUAINEHO, AKIi HaBuMyku XXI CTONITTA MOXKYTb
coopmysatuca. Cepeg tem STEM-AianbHOCTI €: AOCNIAXKEHHA TUCKY BOAM B BaceliHi; [OCNIAXKEHHA pyXy CHApAAY; AOCNIAXKEHHA
CMNOXMBAHHA eHeprii NobyTOBOT TEXHIKK; LWBUAKICTb OXONOAKEHHA BOAM B Pi3HUX EMHOCTAX; NepeTBOPEeHHA BUMiptoBaHb; AEC fK
L)Kepeno eHeprii; po3knag noisais Towo.

BUCHOBKU TA MNEPCNEKTUBU NOAANBLUOIO AOCNIAXKEHHA

BuBYaouM BITYM3HAHKUI Ta 3apybiKHMIA OOCBig 3anpoBagyKeHHA STEM-0CBITM, MOXKEMO CTBEPAKYBATH, WO BinblicTb
HayKOBL,iB BBaXKaloTb, O MaTeMaTMKA € OCHOBOW Y STEM-HaBuaHHi. BapTo ctBoput STEM nporpamy, y aki byayte BuAineHi
OCHOBHi TeMW Ta 3a3HayeHo, GOPMYBAHHA AKUX KOMNETEHTHOCTEN Nepeabayaetbea. JouinbHoto byae meToamMyHa po3pobKa Ha
[,0NOMOTY BYNTENAM WOA0 NpoBagKeHHA STEM-HaBYaHHA. BaXkanBuMm AoCNiAKeHHAM Ha LONOBHEHHA AAaHOi TEMM € NiATOTOBKA
Ta npodeciliHui pO3BUTOK BUMTENiB ANA peanisauii STEM HaBYaHHA. Buuteni, siki BuKnagatote STEM-gucumnnibm iHTerpaTmseHo,
MatoTb BYTK crewuianbHo MNiAroToBAEHUMM, OCKINbKM HAaBYaHHA HA OCHOBI MPO61eM PeanbHOro XKMUTTA, YaCTO BUMAra€e HanexHUX
3HaHb Y NPUPOAHMYIN ranysi Ta B neaaroriui, TObTo matoTb 6yTM po3pobaeHi okpemi OCBITHI Nporpamu.
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THE ROLE OF MATHEMATICS AS A TEACHING DISCIPLINE IN THE DEVELOPMENT OF STEM EDUCATION
M.lu. Andriievska, L.F. Mykhailenko
Vinnytsia Mykhailo Kotsiubynskyi State Pedagogical University, Ukraine

Abstract. At the stage of modernization of education to meet the demands of society for science-intensive education, the formation of relevant
competencies in the labor market, the priority of STEM education is determined. The article clarifies the role and content of
mathematics as a discipline in the development of STEM education.

Problem formulation. Based on modern publications to find out: 1) In STEM-teaching mathematics is a means of solving applied problems or
mathematics is a component of interdisciplinary integration? 2) How should the content of the school mathematics course differ
from the mathematical content included in the STEM interdisciplinary curricula?

Materials and methods. The study used a comparative analysis of different authorial approaches, systematization, and generalization of the
experience of domestic and foreign scientists in determining the content of the mathematical component of STEM-learning.

Results. We believe that in addition to an integrative experience that combines STEM disciplines, students need a solid mathematical foundation
to succeed in the fields of STEM and to understand STEM-related topics in their daily lives. Thus, any STEM program (including
extracurricular activities) should support and improve the school's math curriculum, as mathematics is the foundation of STEM
learning. STEM should contain mathematical, scientific components and many opportunities to use mathematical and logical
thinking, reasoning, and modeling in different disciplines to solve real problems related to STEM disciplines. Thus, mathematics is an
academic discipline, as well as an integrative activity that unites all STEM disciplines.

Conclusions. As a result of the experience of the introduction of STEM-education, we can say that most scientists believe that mathematics is the
basis of STEM-learning. It is necessary to create a STEM program, which will highlight the main topics and indicate the formation of
which competencies are expected. Methodical development will be expedient, to help teachers, to conduct STEM-training.

Keywords: STEM education; STEM-disciplines, mathematics, mathematical competence of students, science, and mathematics education.
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CTPYKTYPA, 3MICT TA YMOBU ®OPMYBAHHSA MPOEKTHO-KOHCTPYKTOPCbKOT KOMMNETEHTHOCTI
MAWMBYTHIX IHXEHEPIB ATPAPHOTO NPO®I/IO B MPOLECI BUBYEHHA HUMU
PI3UKO-MATEMATUYHUX TA 3ATAZIBHOTEXHIYHUX AUCUMNANIH

AHOTALIA

®opmynoeaHHa npobaemu. [locmiliHo 3pocmaroyuli ceimosuli MoNuUM Ha CilbCbKO20CI00apCbKy NPoOYKUito 3yMOB/IHOE BUCOKY nompeby y
BUCOKOKBAIiGiKOBAHUX iHHeHepax. LLsudkul mocmyn HogimHix mexHonoeili sumazae 8i0 malibymHix gaxisuyie azpapHo20
npogpinto 30amHocmi WeuodKo Has4amuca ma e(peKmusHO 8UKOPUCMO8Y8aMU 3aCObU Cy4aCHO20 a2papHo20 8UpPObHUYMEa.
AepapHum 3BO HeobxidOHO wyKkamu Hosi nidxodu 01a NOKPAujeHHsA AKocmi nid2omosku malibymHix iH#ceHepis, CrPoOMOMCHUX
KOHKYpy8amu Ha Cy4acHOMy PUHKY npaui. [IPOEKMHO-KOHCMPYKMOPCbKA KomMnemeHmMHicme iHxceHepig-azpapiis € 00Hiew 3
Halisaxcnusiwux npogpeciliHux cknadosux ix malibymHeoi haxosoi disnbHocmi. AKicHe dhopmysaHHA OaHOi KomnemeHmMHocmi 8
€800 Yepay Hemoxcuge 6e3 YimKoz2o 3’ACy8aHHA 3micmy, CmpyKkmypu ma nedazo2iyHux ymoe ii popmy8aHHs.

Mamepianu i Memoou. Y 00cnionceHHi BUKOPUCMAHI MaKi Memoou AK aHani3 pe3ysemamie AocnidnceHb, 3icmaesneHHs i opieHAHHA 0C8IMHIX
cmaHdapmie, y3azanbHeHHA 00ceidy O00CNiIOHUKIB, ONUMYBAHHA, QHKeMY8aHHs, nedazoziyHe CrocmepexmeHHs, cuHmes,
iHOYKuis, 0edyKuis, MamemamuKo-cmamucmuy4Hi Memoou.

Pe3yabmamu. 3’acosaHo 3Micm KomrnemeHmMHocmi: yMiHHA 8idmeoptosamu demasni MawuH y 2pagiyHomy euenadi, HABUYKU NMPOEKMYBAHHA
demaneli MAWUH, HABUYKU KOHCMPYKMUBHO-2€0MEMPUYHO20 MUC/AEHHA, YMIHHA 06pobaamu zpadgiyHy iHopmayito.
OKpecneHo ii cmpykmypy: 30amHicmb MPOEKMYBAMU MEXAHI308aHI MeXHO/02IYHI Mpoyecu  CinbCbKo2oCcnooapcbKoz2o
8UPOB6HUUMEA; 30amHicmb 00 KOHCMPYHBAHHA MAWUH HA OCHO8I 2paghiyHuUX Mmodesneli ma iHcmpymeHmie a8MmomMamu308aH0O20
MPOEKMYBAHHA; 30aMHIicmb emineamu [HMeHepHi po3pobKu y mawuHobydyeaHHi; 30amHicme 3acmocosysamu
KOMM’lomepu308aHi cucmemu npoeEKMy8aHHA. OKpecsneHo KOMIMAEKC MCUX01020-nedazo2idHuX ymos ¢GopmyeaHHsA OaHoi
KomremeHmHocmi.

BucHoeKu. 3’AcoeaHi 3micm, cmpykmypa ma ncuxosno2o-rnedazoziyHi ymosu oarome 3moey 6inbW epeKkmusHo opmysamu MpoeKmMHo-
KOHCMPYKMOPCbKY KomrnemeHmHicme gaxieuyis iHxeHepHuUx crneuiansHocmeli 8 azapHux 3BO ma cnpamosytoms rnooansuwie
0ocnidnceHHs Ha po3pobKy 8idNoeiOHOI op2aHi3auiliHo-hyHKYIOHANbHOI Modesi if hopMyBaHHS.

K/IKOYOBI C/IOBA: npOoEKMHO-KOHCMPYKMOPCbKA KOMIemeHmMHicme, iHX¥eHepu aepapHo20 npoginto, 3micm, cmpykmypa, nedazo2ivHi
YMoBU, hi3UKO-MamemMamuyHi ma 3a2anbHoOmMexHiYHi ducyunaiHu

BCTYN

MocraHoBKa npobaemu. EKoHomiyHa iHTerpauia YKpaiHu B €Bponeicbkuii Coto3 i 3pocTatoumii CBITOBMI MOMUT Ha
CiNbCbKOrocnoAapcbKy NPOAyKLit0 3yMOBAIOOTL AMHAMIYHWUIA PO3BUTOK arpapHOro CEKTopa eKOHOMIKW. AK HACNifoK, BUHMKAE
notpeba y BUCOKOKBaNipiKoBaHMX daxiBLAX arpapHOro npodinto, 34aTHMX LWBMAKO HAaBYaTMUCA Ta aAanTyBaTUCA 40 3MiHIOBaHUX
ymoB npaui. OcobamBo ue ctocyeTbesa axiBLiB iHXEHEPHUX Ta TEXHOJIOMYHUMX crelianbHOoCTel. BOHM MOBMHHI BCTUraTK 3a
PO3BUTKOM HOBITHiIX TEXHOJIOTi Ta BMITH iX epeKTUBHO BUKOpUCTOBYBaTU. ToMmy arpapHum 3BO HeobxigHO WwyKaTh HOBI Niaxoam
ON5 NMOKPALLLEHHA AKOCTI NiArOTOBKM MalbyTHIX iHXXeHepiB, 343aTHUX KOHKYPYyBaTK Ha CBITOBOMY PUHKY npaui. OgHUM i3 TaKux
HanpAMKIB, Ha Hawy AyMmKY, € ebekTBHE GOPMYBaHHA MPOEKTHO-KOHCTPYKTOPCHKOI KOMMETEHTHOCTI iHXXeHepiB-arpapiis, AK
O[HI€l 3 HAMBAXNMBILLIMX CKNAZ0BUX iX ManbByTHLOI paxoBoi AifsnbHOCTI. AAKicHe popMyBaHHA faHOT KOMNETEHTHOCTI B CBOIO Yepry
HemoxuBe 6e3 YiTKoro 3’acyBaHHsA ii 3MicTy Ta CTPYKTYpU. [poBeaeHMI aHanis, y CBOKO Yepry, AacTb 3MOTY OKPec/IUTU epeKTUBHI
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NCUXONOro-nesaroriyHi ymosu ¢GopmyBaHHA MNPOEKTHO-KOHCTPYKTOPCbKOI KOMMETEHTHOCTI MalbyTHiX daxiBLiB arpapHoro
npodinto. 30Kpema, BUKOPUCTAHHA MONK/IMBOCTEN (i3UKO-MAaTEMATUUHUX Ta 3aralbHOTEXHIYHUX AUCUMMNIH 3 MoeTanHUMm
BMKOPUCTAHHAM Cy4acHMX 3acobiB IKT € NOTYKHUM i eEeKTUBHMM iHCTPYMEHTOM HaBYaHHA 418 NOAANbLLOT YCMILHOT NPOEKTHO-
KOHCTPYKTOPCbKOI AifNbHOCTI MaibyTHIX iHKeHepiB. Aayke dyHAAMEHTasIbHi HayKM € OCHOBOK A/1A NOAANbLIOINO HaBYaHHA
CTyAeHTIB Byab-AKOi iHKEeHEepHOi CneuianbHOCTi, BOHM 3aKNafaloTb He TiIbKM PO3yMiHHA W YCBIGOMAEHHA MNOAANbLIMX
cneuianisoBaHMX 3HaHb, @ 1 GOPMYIOTb aHaNITUUYHY CKNAA0BY iHXKEHEPHOTO MUCAEHHA MalbyTHixX daxisuiB-arpapiis.

He 3Bakaloum Ha BMCOKY NOTpeby arpapHOro CEKTopa eKOHOMIKM Ta CYCNiNbCTBA B LiIOMY Y BMCOKOKBanihiKoBaHWUX
¢daxiBuAx Ta Ha 3HaYHUIN JOPOBOK HAYKOBLB 3 NMMTaHb KOMMNETEHTHICHOrO NiAXoA4y Ta yMoB GpopMyBaHHA NPOdECiMHUX YMiHb i
HaBMYOK, Npobaema popMyBaHHA NPOEKTHO-KOHCTPYKTOPCbKOT KOMMNETEHTHOCTI iHXeHepis arponpomuciosoro komnaekcy (AMK)
BMCBIT/IeHa HeAOCTaTHbO. AKTya/bHiCTb i HE4OCTaTHIN pPiBEHb BUBYEHHS MPO6AEMM, @ TAaKOXK 3HAYHI NOTEHLiHI MOXAUBOCTI
bi3MKO-MaTeMaTUYHUX Ta 3arasibHOTEXHIYHUX AUCUMNAIH WOoA0 i1 BUPILLEHHA 3yMOBUAN BUBIp TEMU AOCAIAKEHHS.

MerTa cTaTTi — PO3KPUTTA 3MiCTY, OKPEC/IEHHA CTPYKTYPU Ta BUOKPEM/IEHHA NCUXO0rO-NeaaroriyHux ymos GopmyBaHHsA
NPOEKTHO-KOHCTPYKTOPCbKOI KOMMNETEHTHOCTI iHXXeHepis AMK B npoueci BUBYEHHA Hi3MKO-MaTEMATUYHUX Ta 3ara/IbHOTEXHIYHUX

LUCUMNNAIH.

TEOPETUYHI OCHOBU AOCNIAXKEHHA

MNpobnemn ¢dopmyBaHHA MPOEKTHO-KOHCTPYKTOPCbKUX YMiHb i HaBWYOK gocnigysanu: O. bapaHosa, 0. Benosa,
1. BoxkeHKo, O. KobepHuK, A. Kacnepcbkuit M. Mikyna, B. MpowKiH, I'. PaitkoBcbKa, H. PaweBcbka, B. CuaopeHko, A. Tepeluyk,
T. YemopaHos, T. Pi3os, O. PisoBa Ta iHLi.

MuTaHHA KomneTeHTHICTHOro nigxogy B ocBiTi i y 3BO arpapHoro npodinto 3okpema, posrnaganvca y pobotax:
B. 3axapueHko, C. JlitBiHuyK, B. JlorsuHeHKo, B. Jlyrosuii, B. MaHbko, O. Mep3nukin, O. Osyapyk, C. Pakos, 0. Pawkesuy,
. TanaHoega, B.TpoH, C. Tpybauesa, M. ®omiHa, O. LLlepbiHa, |. Sural Ta 6araTbox iHWKX BYEHMX.

Pi3Hi acnekT maTemaTuyHOI NigrotoBkun ¢daxisuis gocnigkysanu I bess, 0. babaHcbkuiA, P. Ewni, /1. Knein, I'. AyaKa,
I. 3a3toH, J1. MoHTpsariH, /1. KaHTopoBuMya, 3. Cnenkatb, B. LWmig, /1. InAwenko, C. PaKkos, /1. HizamieBa, I'. CeneBKko, A. TUXOHEHKO,
Al. Crenbmax O. Osyapyk Ta iHwWi. 30kpema . CeneBko i A. TUXOHEHKO BBaXKaloTb MATEMATUYHY KOMMETEHTHICTb K/IIOYOBOIO
CYNepKOMMETEHTHICTIO, i BM3HAyalTb ii, AK BONOAIHHA MaTEMATUYHMMMKU YMiHHAMM. HaTtomictb, O. OBuYapyk po3rnsagae
MaTeMATUUYHY KOMMETEHTHICTb fIK Habip YHKLIN, 8O AKMX BXOAMTb 34aTHICTb 3aCTOCOBYBATM JIOTiKY, MaTeMATUYHi 3HaHHA Ta
34i6HocTi (OBuyapyk, 2003). OaHaK, B HayKOBMX npauax npobsiema ¢pyHAaMEHTabHOI NiATOTOBKM came ManbyTHIX iHXeHepis
arpapHoro npodinto BUCBITIEHA HENOBHICTHIO | NOTPebYE A04aTKOBUX AOCNIAKEHD.

IHpopmaTu3aLii B ocBiTi NpucBAYeHi npaui Haykosuis |. boraaHoBa, A.Mypxin, M. angak, B. MoHaxos, . Ko3nakosa,
C. KysHeuoBa, P. l'ypesuy, |. CeprieHko, O. /intenHeHko, M. usak, B. flonros, A. Epwos, 0. Pamcbknit, C. PakoBa Ta iHLWMKX.

Mcuxonoro-neaaroriyHy ckiagoBy npodeciiHoi aianbHocTi ocobucTocTi BuBYanum B. Acees, A. Boganbos, C. MakcMMEHKO,
T. AueHKo — CTaHOBNEHHA | po3BUTOK ocobucTtocTi; T. Kyapasuesa, H. Ky3bmiHa, b. AHaHbEB — YNHHWMKK 1 eTanu npodeciliHoro
CTaHOB/EHHSA Ta iHLWi.

METOAU AOCNIAXKEHHA

[na pocArHeHHA NOCTaBNEHOT MeTU A0CNIAXKEHHA Byan BUKOPUCTAHI Taki MeToam AK NOPiBHANbHUI aHANi3 pe3ynbTaTis
HAYKOBO-NeAaroriyHnx AOCHiAXKEeHb, 3iCTaB/NeHHA | NOPIBHAHHA OCBITHIX CTAHAAPTIB, y3araJibHEeHHA AOCBiAY BITYM3HAHUX Ta
3aKOPAOHHUX OOCNIAHVUKIB, ONUTYBAHHA, aHKeTyBaHHA, NeJaroriyHe CNoCTePeXKeHHA, CUHTE3, iHAYKLiA, AeAyKLiA, MaTeMaTUKO-
CTaTUCTUYHI MeToaN.

PE3Y/IbTATU OOCNIOMKEHHA TA iX OBTOBOPEHHA

3rigHO [0 CTaHAAPTIB BMLLOI OCBITM 3a crewianbHoctAMM 208 ArpoiHikeHepia Ta 133 Manysese mawmHObyAyBaHHA ANA
6aKanaBpCbKOTo PiBHA BULOI OCBITM MaWOYTHI iHXEHepU arponpPoMMUCIOBOrO KOMIMIEKCY NOBUMHHI BONOAITM HU3KOIO 3arasibHUX
Ta ¢axoBux KomneTeHTHOCTeW (CTaHAapPT BULLOT OcBiTH, 2018; CTaHaapT BMLLOI ocBiTH, 2020). Cepes HUX OA4HE 3 MPOBIAHNUX MicLb
B MPOLLECi NiArOTOBKM iHXeHepa 3aiMMa€e NPOEKTHO-KOHCTPYKTOPCbKA paxoBa KOMNETEHTHICTb. BOHa cnpusae po3BUTKY:

— NPOCTOPOBOI yABM Ta abCTPAKTHOrO MUC/NEHHA ¥ 3106yBaviB;

— KOHCTPYKTUBHO-TEOMETPUYHOIrO MUCNEHHS;

— 3pibHOCTEN A0 aHanidy i cMHTe3y, AKI NPaKTUYHO peanisytoTbea y BUrnagLi nobynosu LuMdposux mogenein getanen Ta
KPEeCNeHNKIB KOHKPETHUX NPOCTOPOBMX 06’ EKTIB;

— iHWKX PpaxoBMX KOMMNETEHTHOCTeM 3a406yBaviB i iX NpodeciitHOro piBHA BUjiOMY.

[Ons edbekTMBHOTO GOPMYBaAHHS NPOEKTHO-KOHCTPYKTOPCbKOT KOMMNETEHTHOCTI iHXKeHepiB HeObXigHO AaTH ii BU3HAYEHHS,
a TaKoXK 3’AcyBaTH ii 3MiCT Ta CTPYKTYpY. OTXKe, NPOEKTHO-KOHCTPYKTOPCbKA KOMMETEHTHICTb BU3HAYAETbCA HAMM AK KOMMJIEKCHa,
cbopmoBaHa roTOBHICTb iHXeEHepa, Lo BUABNAETLCA Y 34aTHOCTI A0 MPOEKTYBAHHA Ta KOHCTPYHOBAHHA Ha OCHOBI BONOAIHHA
BiANOBIAHUMM 3HAHHAMM, BMIHHAMM i HABUYKAMM, A TAKOXK BUKOPUCTAHHA Cy4aCHUX TEXHONOTiN i 3acob6iB NPOEKTYBaHHA ANA
06r'pyHTYBaHHA BUOOPY | ONTUMI3aL,ii NPUAHATUX iHXKEHEPHUX PilleHb.

BianosigHo A0 aHanisy Ta nopiBHAHHA cTaHAapTie (CTaHaapT BuWwoi ocsiTh, 2018; CtaHaapT Buwoi ocsitn, 2020), oo
CKIa4y AOCAIAXYBAaHOT KOMMETEHTHOCTI MOXHa BigHeCcTU:

— 3[aTHICTb NPOEKTYBATN MEXaHi30BaHi TEXHONOTiIYHI NPOLLECH CiNbCbKOrOCNoAapCbKOro BUPOOHMLITBA, BUKOPUCTOBYHOUM
OCHOBW NPUPOAHNYMX Ta GYHAAMEHTANBHUX AUCUMNAIH;

— 30aTHICTb A0 KOHCTPYIOBAHHA MalWH Ha OCHOBI rpadiyHUX Moaeneit NpocTopoBux GOpPM Ta IHCTPYMEHTIB
aBTOMAaTU30BaHOIO NPOEKTYBAHHSA;

— 3[aTHICTb BTINIOBATU iHXXEHEPHi PO3PO6KM Y MalLMHOBYAYBaHHI 3 ypaxyBaHHAM TEXHIYHMX aCMEKTiB 3a YCIM KUTTEBUM
LMK/IOM MaLUWH;
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— 3[aTHICTb 3aCTOCOBYBAaTM KOMM’'IOTEPM30BaHI CUCTEMM NPOEKTYBAHHA Ta chewjianisoBaHe NpWKNagHe nNporpamHe
3abe3neyeHHn 419 BMPIiLEeHHA iHXKeHEepHWUX 3aBAaHb B rasy3i MexaHisal,ii Ta malwmHobyayBaHHS.

[MPOEKTHO-KOHCTPYKTOPCbKA KOMNETEHTHICTb BKAKOYAE HACTYMNHI YMIHHA | HABUYKM:

— YMiHHA BiATBOpOBaTM AeTasi MalMH Yy rpadiyHOMYy BUrAA4i 3riAHO 3 BMMOramMm CUCTEMMU KOHCTPYKTOPCbKOI
LOKyMeHTau,ii;

— YMiHHS 06pobnsaTn rpadiuHy iHPopmauio i3 3acToCyBaHHAM KOMM'OTEPHOI TEXHO/OTT ONWUCY i KOHCTPYHOBAHHA
reoMeTpuYHNX Gopm 06’€KTa, LLLO NPOEKTYETLCS;

— HaBMYKUN KOHCTPYKTUBHO-F€OMETPUYHOIO MUCIEHHA Ha OCHOBI rpadiuHUX Moaenen NnpocTopoBux popm;

— HAaBMYKM NPOEKTYBAHHA AeTafel MALWMH i MeXaHiYHUX CUCTEM 3 BMKOPUCTAHHAM iHCTPYMEHTIB aBTOMATU30BaHOMO
NPOEKTYBaHHA.

Mu norogxyemocb 3 aymikoto O.BapaHosoi (bapaHoBa, 2018), WO CTPYKTYpy MNPOEKTHO-KOHCTPYKTOPCLKOI
KOMMETEHTHOCTi MOXKHa BU3HAUYUTU K EAHICTb HACTYMHUX KOMMOHEHTIB:

— MOTMBALMHO-LIHHICHNI: NO3UTUBHE CTaB/IEHHS A0 NPOEKTYBAHHSA i KOHCTPYOBaHHSA y NPodeciliHil AiaNbHOCTI;

— KOTHITUBHWUIA: TEOPETUYHI 3HaHHA NObYyA0BM 306parkeHb; 3A4iIMCHEHHA NOLYKY NiTepaTypu, BUKOPUCTAHHA 6a3u AaHWX
Ta iHWKX gxKepen iHpopmauii, BMiHHA ByAyBaTH TUNOBI eleMeHTH AeTasel Ta NPoeKLii, BMiHHA BUKOHYBaTM POb0oYi KpecneHHs,
€CKi3W Ta CKNaAanbHi KpecneHHs, BONOAIHHA OCHOBaMM KOMN' lOTepHOT rpadiku;

— BiANbHICHUIA:  BMiHHA OQOPMNATM  KOHCTPYKTOPCbKY [AOKYMEHTALilo BiANOBIAHO [0 HOPMATUBHWUX BUMOT,
po3paxoByBaTU AeTani, By3au i MPOCTi MexaHi3MW, 3acTOCOBYBATM €/1IeMEHTU KOHCTPYIOBaHHA, 3acTOCOBYBAaTW BiAMNoOBigHI
CTAaHAAPTV Ta AOBIAKOBI MaTepiann, BUKOPUCTOBYBATM 3acObM KOMN'tOTePHOT rpadikm oA BUKOHAHHA €NEeKTPOHHUX Moaenei
LeTanen Ta KPecaeHMKIB NPOCTUX i CKNaZHMX BUPODIB;

— pedEeKCMBHOMO-0OL,iHOYHUIM: BM3HAYaE PiBEHb PO3BUTKY CaMOOLHKM, PO3YMiIHHS B/IACHOI 3HAaYMMOCTI B KOJIEKTMBI,
Bi4NOBiAaNbHOCTI 33 pe3y/bTaT! CBOEI AiANbHOCTI, caMoni3HaHHA | camopeanisauii y npodeciMHomy CnifikyBaHHi, camoaHanis
iHXXeHepoM CBOEI NPOEKTHO-KOHCTPYKTOPCLKOT AiANbHOCTI i ii pe3yabTaTis.

Tpeba BiamMiTUTH, WO cucTemMa POpPMyBaHHA MPOEKTHO-KOHCTPYKTOPCbKOT KOMMETeHTHOCTI iHxeHepis AMK noBuHHA
BPaXOBYBATM HACTYMHi 3arajsibHi AMAAKTUYHI Ta NCUXONOro-NeaaroriyHi NPUHLMNW PO3BMBAOYOrO HaBYaHHA:

— BMCOKMI i O4HOYACHO AOCTYMHUM pPiBEHb CKNAAHOCTI;

— MOCTYNOBICTb i NOETaNHICTb NPOLEeCcY HaBYaHHA;

— uinecnpamoBaHe popMyBaHHA KPECAAPCBKUX i KOHCTPYKTOPCbKWI NPUMOMIB Ta HABUKIB;

- iHaMBigyanisauia i andepeHuiayia HaBYaHHS;

- npodeciitHa CNPAMOBAHICTb: MOX/NBICTb 3aCTOCYBAaHHA OTPUMAHMX 3HaHb Y MabyTHIW iHXeHepHIN AianbHOCTI;

— iHTerpauis: 06’eaHaHHA Ta cucTemMaTU3aLia HEOBXiAHUX YMiHb | HAaBUMKIB 3 Gi3MKO-MaTeEMATUYHUX Ta 3ara/ibHOTEXHIYHMX
OUCUMNAIH.

MpoBeaeHWiA paHille aHani3 NCMXONOro-neaaroriyHy NitepaTypu, Aas 3MOTy BUAIIUTU HACTYMHMIA 3araibHUIN KOMNAEKC
ncuxonoro-negaroriyHnx ymos (AHTOHeub, 2016), HeobxiaHux ana edeKTUBHOrO ¢GopmMyBaHHA MpodecitHUX yMiHb Ta
KOMMETEHTHOCTel:

— NO3UTMBHA MOTMBALLIA CTYAEHTIB;

— ypaxyBaHHA NCUXONOTYHMX Ta IHTENEKTYaIbHUX BNACTUBOCTEN 0COBUCTOCTI;

— CaMOCTiliHa Ni3HaBa/ibHA aKTUBHICTb CTYAEHTIB;

— BMKOPUCTAHHA iHPOPMALLIMHUX KOMN'IOTEPHUX TEXHONOFIN.

Po3rnaHemo AaHi ymoBM 6inbll AeTaNbHO B KOHTEKCTI AOCAIAKYBaHOI KOMNETEHTHOCTI. MiaABUWEHHA PiBHA MOTMBALLT
ManBYTHIX iHXKeHepiB i IX eMOLiIiHOro CTaHy € BaXK/IMBOIO CKNAL0BOI GOPMYBAHHA MPOEKTHO-KOHCTPYKTOPCbKOT KOMMNETEHTHOCTI.
MpoBegeHe ONWUTYBAHHA Ta aHOHIMHE aHKeTYBaHHA MoOKasano, Wo 6arato cTyAeHTiB He MatoTb CPOPMOBAHOTO MO3UTUBHOMO
CTaBNEHHA [0 34iMCHEHHA NpodeciitHOoi AianbHOCTI. LlMM NoscHIOOTLCA iX Nporynan Ta HebaxkaHHa 3400yBaviB BigBigyBaTH
33HATTA, @ TAKOXK HMU3bKA aKTUBHICTb Ha 3aHATTAX | OCUTb YacTe HEBUKOHAHHA AOMALLHIX Ta iHAMBIAYaNbHUX 3aBAaHb.

BpaxyBaHHA NCUXONOMYHUX i IHTENEKTYaIbHMX BAACTUBOCTEN 0COBUCTOCTI € TaKoXK 060B’A3KOBOIO YMOBOO GOPMYBaHHA
6yAb-AKMX NPOdeCiiHUX KOMMNETEHTHOCTEMN, Lo NOTPebye BpaxyBaHHA B HAaBYA/IbHOMY NPOLLECI CTYNEeHA PO3BUTKY MUCNEHHEBOT
LIANBHOCTI Ta MCUXONOTYHUX i BIKOBUX 0cCOBAMBOCTEN CTYyAEHTiB. 30Kpema, GOpMyBaHHA MPOEKTHO-KOHCTPYKTOPCHKOT
KOMNETEHTHOCTI MalbyTHiX iHXKeHepiB BifAOYBaAETLCA HA NepLIOMY Ta APYFrOMY KypcCy, Nif Yac BUBYEHHA HUMW NepeBaxKHO di3nKo-
MaTEeMATUYHMX Ta 3arabHOTEXHIYHUX SUCUMNANIH. Liel BiK XapaKTepU3yeTbCA BUCOKMM piBHEM Mi3HABa/IbHUX NPOLLECIB, NOABOD
HOBWMX BUMOT A0 cebe i 0TOYYOUMX, 3MIHOK OCHOBHUX BUAIB AifNIbHOCTI, 34aTHICTIO A0 iHAYKLiT, AeAyKUii Ta NPaBUAbHUX NOFYHUX
MipKyBaHb (AHTOHeUpb, 2016).

Barknueoto ymoBoto popmyBaHHSA NpPodeciMmHNX yMiHb € CAMOCTiViHa Ni3HaBa/IbHA aKTUBHICTb iHXKeHepiB. Aayke epeKkTusHe
dopmyBaHHSA i PO3BMTOK AOCNIAKYBAHOT KOMMNETEHTHOCTI BifbOyBa€TbCA TiZIbKM B MPOLECi CaMOCTIMHOI aKTUBHOI AisNbHOCTI
cTyAeHTiB. MpaKTuyHa peanisauia faHoOi NefaroriYyHoi yMOBM, HA Haly AYMKY, HEMOX/vMBe 6e3 BUKOPUCTAHHA iHHOBALLNHMX
MEeTOAiB HaBYaHHA Ta CHOPMOBAHMX AOCAIOHUUBKMX YMiHb, Meplli 3auikaBaaTb i MOTWUBYIOTb CTYAEHTIB A0 CaMOCTIMHOT
ni3HaBa/IbHOI aKTUBHOCTI, APYri AafyTb 3MOry epeKTUBHO 34,iMCHIOBATU AaHY AiANbHICTb.

Y ubOMy KOHTEKCTi MM norogzyemoca 3 H. TanusiHoto, sika BUAiNAe chopmMoBaHi JOCNIAHNULBKI BMIHHA OAHIED 3 yMOB
ycniwHoi npodeciinHoi AisnbHOCTI MaiibyTHiX daxiBuis (TanusiHa, 1986). To6TO AOCNIAHMLBKI BMIHHA € HEBIA EMHOIO CKNa40BOO
npodecinHnx KOMNEeTEHTHOCTEN iHXKeHepiB. 30KpemMa, BUKOPUCTAHHA AOCNIAHMLbBKMUX 3a4a4 B npoueci GopmyBaHHA NPOEKTHO-
KOHCTPYKTOPCbKOT KOMMNETEHTHOCTI  [acTb 3MOry HaBYWUTWU: BUAINATU OCHOBHY MPOEKTHO-KOHCTPYKTOPCbKY npobnemy B
3aNponNoOHOBAaHOMY MeXaHi30BaHOMY TEXHOJIOFIYHOMY MPOLLECi; BU3HAYATW FOIOBHY MeTy KOHCTPYKTOPCbKOI 3a4adi; BUCyBaTtH i
GopMynIoBaTU KOPWUCHI FiNOTe3n; pPO3MeKoBYBaTUM MPUNYLWEHHA | A0BeAeHi NOMOXKEHHA; NPOBOAUTM TEOPETUYHWUI aHani3
3an/IaHOBAHUX iHXEHEPHUX AOCNIAXKEHDb; BUABAATM 3aKOHOMIPHOCTI, y3arasbHIOBaTM 1 CUCTEMATU3YBATU OTPUMAHI pe3ynbTaTu
[OCNiAXKeHb, cMcTemaTn3yBaTh GakTU i ABMLLA; BM3HAYaTM TEXHiYHI acCNeKTU OTPMMAHMX AAHWUX Ta 3BiPATM MPOMIXKHI eTanu

34



®I3UKO-MATEMATUYHA OCBITA (®MO) Bunyck 3(25). 4.1. 2020

KOHCTPYIOBAHHA MalUMH i MeXaHi3MiB 3 NMOCTABJAEHMM TEXHIYHMM 3aBAaHHAM. Kpim Toro, cdopmoBaHi AOCAIgHULbBKI YMiHHA
LaAyTb 3MOTy NPaBMAbHO IHTEPMNPETYBATU AaHi, OTPMMaHI B XO4i PO3B’A3yBaHHA NPOEKTHO-KOHCTPYKTOPCbKMX 334a4, @ TaKOX
po3B’A3yBaTU iHWI [0CAiAHWMUbBKI 33a4adi B npodeciliHii AianbHOCTI. BUKOHAHHA AOCNIAHUUbKMX 3aBAAHb CTUMYNOBATUME
nisHaBa/IbHUI iHTepec ManbyTHIX iHKeHepiB A0 IHWWX HaBYANbHMX AUCUMNAIH, TUM CaMUM MigHIMaOUYN piBEHb BHYTPIWHbLOI
MOTUBAL,ii CTYAEHTIB.

YNpoBaArKeHHs iHHOBaLiMHUX METOAiB HaBYaHHSA, AK 3a3HA4YaN0Ch PaHille, NOKANKAHO 3aL,iKaBUTb CTYAEHTIB i CnpuaTK ix
CaMOCTIMHI ni3HaBanbHIN gianbHocTi. Cepes, iHHOBAUIMHMX MeTOAiB Halbinblw edeKTUBHMMM, HA HaWy AYMKY, € MeToau
iHTEPAKTMBHOIO HaBYaHHA. IHTEPaKTUBHI TeXHOOTIT 6a3yloTbCA Ha MOCTIMHIN B3aEMOAji BCiIX YYaCHUKIB HaBYaNbHOTO NpoLecy,
nobyf0BaHi Ha OCHOBI MapTHEPCTBA BMKAAZaya Ta CTYAEHTa, WO HEpO3pUBHO MOB’A3aHe i3 3acTOCyBaHHAM CAaMOCTIMHOI Ta
rpynoBoi AiaNbHOCTI CTyAeHTIB. 30Kpema, epeKTUBHE 3aCTOCYBaHHA IHTEPAKTUBHUX METOAIB HAaBYAHHSA, TaKMX AK poboTa B napax,
MO3KOBMI WITYpPM, aHani3 npobiemun, mosaika, poboTa B MiHi rpynax Ta ginosa rpa [AacTb 3MOry BMXOBaTW iHAMBIAYaNbHICTb
ManBYTHIX iHXeHepiB 3a PaxyHOK BMNPOBAaAMKEHHA B HaBYa/ibHO-BUXOBHMI MPOLEC arpapHoi OCBITM KOHUenuii ocobucTicHo-
OPIEHTOBAHOrO HABYaHHA, LLO TAKOX CMOHYKaTUMe MalbyTHix daxiBLiB A0 KPUTUHHOTO MUC/AEHHA i YCBIZLOMIIEHOrO NOLUYKY
LINAXIB PO3B’A3aHHA PI3HOMAHITHUX NPOEKTHO-KOHCTPYKTOPCbKMX iHKEHEPHMX 334a4. My NPONOHYEMO BNPOBAAKYBATU METOAMU
iHTEPaKTMBHOIrO HaBYaHHA HA OCHOBI BBeAEHHA X y OKpemi TeMu ¢i3MKO-MaTeMaTUYHUX AWCUMNAIH. [ANns LbOro AoUiNbHO
po3pobuTK BiANOBIAHY ANAAKTUYHY MOAENb BNPOBAAMKEHHA AAHWX METOAiB, fKa Nos’A3yBasna 6 OKpemi Temu AUCLMNAIH 3
METOAAMM IHTEPAKTUBHUMM HABYAHHA.

BukopucTaHHA iHGOPMALIMHUX KOMN IOTEPHUX TEXHONOFN y dopmi cMCTEM aBTOMATM30BAHOMO MNPOEKTYBAHHA Ta
CneLianizoBaHOro NPWMKAAAHOrO NPOrpamHoro 3abesneyeHHAa B MpoLEeci BUBYEHHA TaKMX 3arajbHOTEXHIYHMX AUCUMMAIH fK
HapucHa reomeTpis, iHeHepHa rpadika, fetani mawuH, cuctemn 3-D moaentoBaHHA Ta iHXeHepHa Ta Komn'toTepHa rpadika
[,03BO/INTb NOKPALMTM BiNbLUICTb 3 BULLLE HaBEAEHUX YMiHb i HABUYOK MPOEKTHO-KOHCTPYKTOPCHKOT KOMMNETEHTHOCTI. BinbLicTb 3
nepeniyeHnx 3arasibHOTEXHIYHMUX AUCUMNIH BUBYAOTLCA NPWU NiAroToBLUi iHXeHepis arpapHoro npodinto. Mu noroaskyemoco 3
aymroto B. MMpowkKiHa npo Te, WO BNPOBagKeHHA HOBITHIX iHGOpPMaLiMHUX TEXHOOrW y npoueci NigroToBKM manbyTHixX
iHXeHepiB BapTO 3aCTOCOBYBaTM NoeTanHo. Ha nepwomy eTani popmMyntoeTbCsa TeopeTuyHa 6asa 3a ONOMOrol BUKOPUCTAHHA
yCTaneHUX TEXHOJIOTiN, HA APYroMy — OTPUMAHi CTYAEHTaMM YMiHHA | HABUYKM 3aKpPinIOTbCA 32 LONOMOrot0 BUKOPUCTAHHA OH-
naliH Ta Komn'toTepHux nporpam (MpoLwkiH, 2017). Kpim Toro, HOBITHI iHGOpMaL,iiiHi TeXHONOTiT MaloTb Nepesaru NOPIBHAHO 3
TPAAMLINHUMN METOAAMMU HaBYaHHA CTYAEHTIB Ta MNOKPALLYOTb iX MOTMBaLitO. 3aCTOCYBaHHA KOMN OTEPHO-OPIEHTOBAHMX
33c06iB HaBYaHHA Ta TEXHO/IONN AOMNOBHEHOI PeanbHOCTI B npoueci GopmMyBaHHA NMPOEKTHO-KOHCTPYKTOPCbKOT KOMNETEHTHOCTI
iHXXeHepiB 403BONUTD:

— PO3BUHYTU NPOCTOPOBE MUC/EHHSA | YABY;

— MONINWWTM HAOYHICTb Ta Bi3yani3auito 06’eKTiB KpecNeHHs;

— NOrAMBUTM aHaNITUYHI YMIHHA Ta onepaLiiHi HaBUYKK;

— 03HANOMMUTU CTYZEHTIB 3 MOXK/IMBOCTAMM KOHCTPYIOBAHHA MAlWH, ONTMMI3aLi€l0 Ta MOAENOBAHHAM TEXHONOTYHNX
npouecis i cucrem;

— CYTTEBO 3€KOHOMMTM YaC MPU PO3PAXYHKY NAapameTpiB KOHCTPYKTUBHOI 3a4aui;

— YAOCKOHANIUTU HAaBUYKM POBOTM 3 NPUKAAGHUMM NPOTrPAMaMK;

— CaMOCTIMHO 3HaX0AMTW Ta ONAHOBYBATK iHpOpPMaLLito;

- WBMALIE OPIEHTYBATUCA B KPECNEHHSAX;

— ONTUMI3yBaTU NiAX0AM A0 PO3B’'A3yBAHHSA iHXeHepHO-rpadiyHMX 3aBAaHb.

BuLe onncaHmii 3aranbHMI KOMNAEKC NCUXONOrO-NeaaroriYHMX YMOB, Ha Hally AYMKY, NOTPIOHO AONOBHUTU LLe OAHIED
neparoriyHO YMOBOLO, LLO NO/AMAE Y WMPOKOMY BUKOPUCTAHHI MOMKAMBOCTEN i3MKO-MaTEMATUYHUX Ta 3ara/lbHOTEXHIYHUX
OMCUMMNIH Nig Yac GOpMyBaHHA NPOEKTHO-KOHCTPYKTOPCHKOI KOMMNETEHTHOCTI iHXKeHepiB. 30Kpema, BUBYEHHA TaKUX UCLMNNIH
AK «Buwa matematuKa» Ta «®Di3nKa», AKi € HeBiA'EMHOK CKIa[o0BOK MiArOTOBKM iHXeHepiB-arpapiis, eGpekTUBHO crnpuse
bopMyBaHHIO aHANITUYHUX, IHTENEKTYaIbHMX Ta NPOEKTUBHUX YMiHb iHXeHepiB (AHTOHeupb, 2018), a TakoX 3aknagae 6a30Bi
HaBUYKM KOHCTPYKTUBHO-F€OMETPUYHOIO MMUCNEHHA Ta MOYATKOBI YMiHHA 06p0obKM rpadiyHoi iHbopmalii i mogentoBaHHs. Ll
HaBWYKM BXOAATb [0 3MICTy AOCAiIAXKYBaHOI KOMNeTeHTHOCTi. HaBeaemo nepesnik Tem 3a3HavyeHUX AUCLUMNAIH, PO3rAAg, AKUX
MaKCUManbHO cnpuae GopmMyBaHHIO MPOEKTHO-KOHCTPYKTOPCbKOT KOMMNETEHTHOCTI CTYAEHTIB, 4,0 HbOr0 MOXHa BiAHECTU HACTyNHi
Temu: «Bektopu», «Mpama Ha MnowmHi», «MaowmHa», «Mpama y npoctopi», «Kpusi ll-ro nopagky», «MosepxHi ll-ro nopagky»,
«KiHemaTuKa Ta AMHaMiKa NOCTYNasbHOro pyXy MaTtepiasibHOT TOYKM Ta TBEPAOTO Tinay, «AuHamika o6epTanbHOro pyxy TBepAnX
Tinx». B cBOtO Yepry Taki 3aranbHOTEXHIYHI ANCLMNAIHK K «HapucHa reomeTpia», «IHXeHepHa Ta Komn'toTepHa rpadika», «deTani
MaWwmnH» Ta «Cuctemn 3-D mMopentoBaHHA» MOBHICTIO HaLliNeHi Ha GOpPMYBaHHS MPOEKTHO-KOHCTPYKTOPCbKOT KOMMETEHTHOCTI
iH)KeHepiB i cnMpatoTbca Ha nonepeaHbo cPOPMOBaHI BiANOBIAHI YMIHHA i HABUYKM CTYAEHTIB MiCAA BUBYEHHA HUMU i3nKO-
MaTeMaTUYHUX ANCUUMNIH.

Y xogj npoBeseHUX onuTyBaHb, becig Ta aHKeTyBaHHA CTyAEHTIB 6y/N0 BUABMEHO, WO HA 1X AYMKY BMBYEHHA ¢i3unKo-
MaTeMaTUYHUX ANCLUNAIH:

— Ppopmye 3arasbHOHAYKOBI YMiHHA | HABUYKM, L0 BXOAATH A0 CKNAAY NPOEKTHO-KOHCTPYKTOPCBKUX YMiHb — 67 %;

— CNPUAE OBONOAIHHIO METOAAaMWN MAaTEMATUKO-CTaTUCTUYHOTO aHani3y Ta mogentoBaHHA — 58 %

— 3aK/1a43a€ HaBUYKM POBOTU 3 KOMN'IOTEPHUMM NPOrpamamm, HeobXiAHMMK AN NOAANbLUOT AiAanbHOCTI — 78 %;

— dbopMye 34aTHICTb A0 AOCNIAHULbKOI AianbHOCTI — 55 %;

— 3aK/agae GyHAAMEHT g5 Noaanbluoi NpodeciiHoT NiAroToBKM MalibyTHix iHxeHepis — 70 %.

TakMM 4YnHOM, Npu opmMyBaHHI NPOodeciMHUX KoMNeTeHTHOCTEN MaMbyTHIX ¢axiBLiB TEXHIYHMX Ta TEXHONOTIYHUX
CrneuianbHOCTEM BWM3HAYa/NbHMM, Ha Hally AYMKY, € MOYaTKOBMI eTan, AKUIN XapaKTEPU3YETbCA BUBYEHHAM LMKAY
byHOAAMEHTaNbHUX AUCUMNAIH. PiBeHb NpodeciliHol NiaroToBkK daxisua iHXKeHepHOro Npodinto 3anexuTb Big piHA Moro 6a3osoi
byHAAMEHTaNbHOT NiArOTOBKM. 3rifHO NpoBeAeHUX fAocnigxeHb (AHTOHeupb, 2016) HaBeAeMO HaMbiNbL CYTTEBI 3aranbHi WAAXU
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BNANBY $i3MKO-MaTeMaTUUYHUX AUCLMNAIH Ha npouec opmMyBaHHA NPOPeCiMHNX yMiHb MalbyTHIX iHXKeHepiB B CUCTEMI arpapHoi
0CBITU:

— GpOopMyBaHHA €BPUCTUYHO-NOLIYKOBOrO MUCNEHHSA B MPOLLECi PO3B’A3yBaHHA NPUKAAAHMX 334aY;

— YMiHHA NPOBOANTM EKCNEPUMEHT, AiNMTU Or0 Ha eTanu, NOACHIOBATU M 0GOPMAOBATU PE3ybTaT;

— nobyz0Ba TEOPETUYHMX MOAeNel AK YMIHHA BUAINATU FONOBHE B CKNA4HMX ABULLAX;

— OBOJIOZIHHA 3arafibHUMM iAeAMMU 1 NPUHLMNAMU NMPUPOAHUYO-HAYKOBUX 3HaHb (YMiHHA cnocTepiraTu, aHanisysaTu i
NOACHIOBATU AaHi CNOCTepeXKeHb);

— YCBi4OMNEHHA MeTOAIB HayKOBOro Ni3HaHHA Ta iIXHbOrO CNiBBiAHOLWEHHS;

— YMiHHA po3rnagaTv fBuWaA i npouecu y B33aeMO3B'A3KY, GOPMYBaHHA 34aTHOCTI A0 YCBILOMEHHA MPUYUHHO-
HaCNiAKOBMX 3B’A3KIB;

— PO3BUTOK pedIeKCMBHOIO MUC/IEHHA, TBOPYA AKTUBHICTb, 34aTHICTb A0 iHTYITUBHOrO MUCIEHHA.

OT)Ke, BUKOPUCTAHHA MOXK/IMBOCTEN i3MKO-MATEMATUYHUX Ta 3ara/ibHOTEXHIYHMX ANCUMNAIH B NpoLeci GopMyBaHHA
[OCNIAKYBAaHOT KOMNETEHTHOCTI iHXeHepiB AlK € e ogHielo HeobXiAHOW NeaaroriyHo ymoBot. MOTPiGHO TaKOXK 3a3HAYUTH,
Lo BOHA nepenbayae He TiIbKM HABYTTA CTyAeHTaMM BifgnoBiaAHMX 63a30BMX NPOEKTHO-KOHCTPYKTOPCBKMX YMiHb | HaBUKIB, a 1
GOpPMYBaHHA Y HUX LiN0i HU3KKM 3aranbHUX Ta GaxoBUX KOMMETEHTHOCTEN, cepes, HUX:

— 3[,aTHiCTb 3aCTOCOBYBATU 3HAHHA Yy NPAKTUYHUX CUTYALLIAX;

— 3[aTHICTb reHepyBaTW HOBI ifel;

— 3[aTHiCTb NPOBeAEHHA JOCAIAMXKEHD;

— 34aTHiCTb 3acToCOBYBaTM GyHAAMEHTaNbHI HayKoBi $aKTW, KoHuenuii, Teopii, NpUHUMNKU [na Po3B’A3yBaHHA
npodecinHnx 3agay i NpakTUYHUX npobaem AlK;

— 3[aTHiCTb 3aCTOCOBYBATU TUNOBI aHaANITUYHI MeTOAM ANA PO3B'A3YBAHHA iHXEHepPHUX 3aBAaHb MalMHOOYAYBaHHA Ta
ePeKTUBHI KiNbKICHI MeToan MaTeMaTUKM i Gi3MKK, ANsA po3B’A3yBaHHA NPUKNAAHUX iHKEHEPHUX 3a4au4.

OTKe, 3aCTOCYBaHHSA BULLE OKPECAEHNX YMOB Ta TEXHOOTi 1 NOKANKAHO NO3UTUBHO BMNIMHYTU Ha GOPMYBAHHSA MPOEKTHO-
KOHCTPYKTOPCbKOT KOMMNETEHTHOCTI iHXeHepiB AMK, Tomy ix cnig BuAIAMTU, AK HeobxigHi ncuxosoro-neaaroriyHi ymoswu
epeKTUBHOro GopmyBaHHA AOCNIAKYBAHOT KOMNETEHTHOCTI.

MNiacymoBytoun nposefeHe AOCNIAKEHHA BUAINMMO HaCTyMHi NCUXoN0ro-nesaroriyHi ymosn GopmMmyBaHHA MPOEKTHO-
KOHCTPYKTOPCbKOT KOMMNETEHTHOCTI iHXeHepiB arpapHoro npoodinto:

— NO3UTMBHA MOTUBALLIA CTYAEHTIB;

— YpaxyBaHHA NCUXONOTYHUX 0COBIMBOCTEN PO3BUTKY OCOBMCTOCTI;

— OpraHi3auis caMocTiHOI Ni3HaBaNbHOI AifNbHOCTI CTYAEHTIB Y NPOLECi KEPOBAHOI HAYKOBO-A0C/iIAHULbKOT pob0TH;

— BUKOPUCTAHHA METOAiB iHTEPAKTUBHOIO HaBYaHHS;

— BUKOPUCTAHHA iHpOpMaLiiHUX KOMN'IOTEPHUX TEXHOOTI, 30Kpema TeXHO/IOTi JONOBHEHOI peasibHOCTi;

— BUKOPUCTAHHA MOXNUBOCTEN Pi3MKO-MaTEMATUUYHMX Ta 3ara/IbHOTEXHIYHUX ANCLUNAIH.

BUCHOBKW TA MNEPCNEKTUBU NOAANBLUOIO AOCNIAXKEHHA

3’ACOBAHO 3MICT Ta CTPYKTYPY AOCANIAXKYBAHOT KOMNETEHTHOCTI, OKPecNeHo NCUXONOoro-neaaroriyHi yMoBu, WO AatoTb
3mory 6inbw  edekTMBHO cHOPMYBATU MPOEKTHO-KOHCTPYKTOPCbKY KOMMETEHTHICTb MalbyTHiX daxiBLiB TexHiYHWUX Ta
TEeXHONIOTiYHUX cnebuianbHocTel y 3BO arpapHoro npodinto.

Y nopanbwiomy [AOLIIbHO BW3HAYUTU KpuTepii Ta MOKa3HUMKM CHOPMOBAHOCTI AOCNiIAKYBAHOI KOMMNETEHTHOCTI Ta
po3pobuT BigNOBIAHY OpraHisauiiHo-GyHKUioHAaNbHY moaens ii popmyBaHHA, AKa 6 ob’egHyBana BCi HEOOXigHI enemeHTH
neparoriyHOro Npouecy 3rigHo A0 BU3HAYEHMX CKAAA0BUX NPOEKTHO-KOHCTPYKTOPCbKOI KOMNETEHTHOCTI, @ TAKOX FPYHTYBafacb
Ha BMOKpEeCNeHMX NCUXONOro-nesaroriyHMX yMmoBax Ta NPUHLMMNAX PO3BMBAOYOro HaBYaHHS.
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STRUCTURE, CONTENT AND CONDITIONS FORMATION OF DESIGN COMPETENCE
OF FUTURE AGRICULTURAL ENGINEERS IN THE PROCESS OF STUDYING THEM
PHYSICO-MATHEMATICAL AND GENERAL TECHNICAL DISCIPLINES
Anatoly Antonets
Poltava State Agrarian Academy, Ukraine

Abstract.

Formulation of the problem. The ever-growing world description of agricultural production has managed to provide a high need for highly
qualified engineers. The rapid progress of new technologies requires future agricultural specialists to be able to quickly learn and use
the means of modern agricultural production. Agricultural free economic zones need to look for new approaches to improve the
quality of training of future engineers who can compete in today's labor market. The design competence of agricultural engineers is
one of the most important professional components of their future professional activity. Qualitative formation of this competence,
in turn, is impossible without a clear clarification of the content, structure, and pedagogical conditions of its formation.

Materials and methods. The study uses such methods as analysis of research results, comparison, and comparison of educational standards, a
generalization of researchers' experience, surveys, questionnaires, pedagogical observation, synthesis, induction, deduction,
mathematical and statistical methods.

Results. The content of competence is clarified: the ability to reproduce machine parts in graphical form, skills of designing machine parts, skills
of constructive-geometric thinking, ability to process graphic information. Its structure is outlined: the ability to design mechanized
technological processes of agricultural production; ability to design machines based on graphic models and computer-aided design
tools; ability to implement engineering developments in mechanical engineering; ability to use computer-aided design systems. The
complex of conditions formation of this competence is outlined.

Conclusions. The clarified content, structure, and psychological and pedagogical conditions allow to more effectively form the design competence
of engineering specialists in agricultural universities and direct further research to develop an appropriate model of its formation.

Keywords: design competence, agricultural engineers, content, structure, pedagogical conditions
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MOZE/1b MPOLECY ®OPMYBAHHA CAMOOCBITHbOI KOMMETEHTHOCTI YYHIB OCHOBHOT LLIKO/N
HA YPOKAX ®I13UKN

AHOTALIA

DopmynioeaHHA npobaemu. B yac iHMeHCUBHO20 PO3BUMKY UUpPOoBUX MexHOs02ili ma MPOHUKHEHHA ix 8 oceimHili npocmip, nocmana
HeobxiOHicmb Ni020MoBKU B8UMYCKHUKIB, 30amHUX WBUOKO adanmysamuca 00 COYianbHUX 3MiH Ma BUK/UKIB, KpUMu4yHO
mucaumu mid 4Yac eupiweHHA MPaKmMuyHux 3ae80aHb, 30ilicHIO8AMU a0eKeamHy CAMOOUYIHKY C80iX [HMenaekmyanbHux
30i6Hocmeli ma 6ymu 2omosumu G0 CUCMeEMamu4HoOi camoocs8imHbOi OifabHOCMI. Y 38°A3KYy 3 YuM Ha 4aci ModepHizayis
icHylo4uUx ma nowyk Hogoi moodesni npouecy opmy8aHHA CAMOOCBIMHLOI KOMMemeHMHoOCcmi y4Hie 3aKnadie 3a2anbHoI
cepedHboi ocsimu, Aka 6 8paxosyeana iHHosayiliHi docA2HeHHS HayKu.

Mamepianu i mMemodu. TeopemuyHul aHAni3 Ma cuHMe3 npPaub HayKosyig i3 memu 00CAIOHEHHSA, 8uUB4eHHSA nepedosozo nedazo2iyHo2o
doceidy, nedazoeiyHuli eKcriepumeHm, onumyeaHHA Ha 65103i ma y3a2asnbHeHHA BUCHOBKIB.

Pe3ynemamu. YmouHeHa modesb npoyecy hopmMy8aHHsA CGMOOC8IMHbOI KoMnemeHmMHocmi y4Hie 3aKnadie 3a2aabHOI cepedHboi oceimu npu
susveHHI (hi3UKU, AKa 8paxosye iHHOBAUIlIHI OOCA2HEHHA HAYKU ma OnupaemsCa HA Cy4acHUli cmaH memoOuKU HABYQHHSA
i3uku. 3anpornoHo8aHa as8MOpPoM MoOesnb Mpoyecy GOPMYBAHHA CAMOOCBIMHbLOI KomrnemeHmHocmi y4Hie micmume
HOpMamusHo-meopemu4Hul, onepayiliHo-mexHono2iYHUl Ma oyiHL8aNbHO-pe3ynbmamusHuli 610K, Yinbosy, 3MicmosHy ma
YMOBHY CK1a008i, Oe KoxceH 3 6710Ki8 ma CK1ad08UX BUKOHYE CB0IO (PYHKYi0

BucHosKu. [lpu OompumaHHi npuHyunie cucmemHozo nidxody 0o aHanizy U opeaHisayii npoyecy Gopmy8aHHA CAMOOC8IMHbOI
KoMnemeHmMHocmi y4YHie, MoBHOYiHHOMY 0OompUMaHHi opaaHizayiliHo-nedazoziyHux ymos lo2o peanizayii ma 3abe3neveHHi
KOMIneKcy egekmusHux ¢opm, mMemodie ma 3acobie HABYAHHA, pe3ysnbmamom peani3ayii 3anpornoHosaHoi modeni
nepedbavyaemo 00CA2HEeHHS BUCOKUX PiBHI8 ChopmosaHOCmi Camooc8imHboi KOMNemeHMHocmi 8 y4YHie 3akaadie 3a2anbHoI
cepedHbOi oc8imu, nocuneHHA momueauii 0o 8uUBYEHHSA hi3UKU Ma NOKPAWEHHSA AKOCMI 0C8IMHbO20 NMPoyEecy.

K/IDYOBI CJ/IOBA: KomnemeHmHicms, modens, ocgimHili npoyec, nedazoziyHi ymosu, camooc8imHA OifsnbHiCMb, €aAMoOC8imHs
KomMnemeHmHicme.

BCTYN

MocraHoBKa npobnemu. LUBMAKMIA PO3BUTOK CyvyacHUX TEXHONOTi NOTpebye NiArOTOBKM YYHIB, 34aTHUX LUBUAKO
afanTyBaTUCA A0 COLaNbHUX 3MiH Ta BMK/MKIB, KPUTUYHO MMCAUTU Nif, Yac BUPILLEHHA MPaKTUYHUX 3aBAaHb, 3A4iMCHIOBATH
aeKBAaTHY CaMOOLLHKY CBOIX iHTE/NeKTyasibHUX 34ibHOoCTel Ta 6yTM roTOBMMM OO CMCTEMATMYHOI CAaMOOCBITHbOI AiA/IbHOCTI.
OcobnnBoro 3Ha4yeHHA 3a UMX YMOB HabyBae opraHisauia i yAoOCKOHaneHHA npouecy $opmyBaHHA CaMOOCBITHbOI
KOMNETEHTHOCTI Y4HIB OCHOBHOI LWIKOM Ha ypoKax ¢i3nku. 3micT [epKaBHOro ctaHaapTy 6a3oBoi cepefHbOi OCBITU CTBOPIOE
nepeaymoBu Ana BcebiyHOro Po3BUTKY OCOBUCTOCTI Y OCHOBHOI LUKOAWM i BM3HAYa€ETbCA Ha 3acagax 3arasbHOMOACHKUX Ta
HaLLiOHA/IbHMX LLIHHOCTeMN, HAaYKOBOCTI i CUCTEMATUYHOCTI 3HAHb, iX Ba*K/IMBOCTI A/1A coLianizaL,ii 0cobucToCTi yuHA. Y BUMMOrax Ao
piBHA 3aranbHOOCBITHLOI NIAFOTOBKM YYHIB Y LbOMY LOKYMEHTi, 0cobavBa yBara 3BEpTAETbCA YMiHHIO y4HiB 3406yBaTu
iHpopMaLito 3 pisHWUX AXKepen, aHaNi3yBaTH, OLLiHIOBaTK i, 3aCTOCOBYOYM Pi3Hi cnocobu nNi3HaBabHOI i TBOPYOT AiANbHOCTI. TOMmy,
y4YeHb 3aKN1aAiB 3arasibHOi cepeaHbOoT OCBITM NOBUHEH BONOAITM CHGOPMOBAHOIO LiliICHOK CUCTEMOIO YHIBEPCANIbHUX 3HAHb, YMiHb
Ta HaBMYOK, a TAaKOXK AOCBIZOM CAaMOCTIMHOIT AifNbHOCTI Ta 0COOUCTOI BiANOBIAANbHOCTI, SAKi BaXKAUBI Ana peanisauii ocobucrtocTi
Yy BUCOKOTEXHONOTIYHOMY LMbPOBOMY CBITi.

B paHWii Yac nocTana HeobxigHiCTb MoAgepHi3auii iCHYtoUMX Ta MOLWYKY HOBOI Mogeni ¢popmyBaHHS CaMOOCBITHLOT
KOMMNETEHTHOCTI Y4HIB OCHOBHOI LLKOM Ha ypoKax }i3unKu, aka 6 BpaxoByBana iHHOBALLIMHI AOCATHEHHA HAYKM.
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AHani3 aKTyanbHUX AoChigXKeHb. [ocnigKeHHAM Pi3HMX acneKTiB CaMOOCBITHbOI Aif/IbHOCTI 3aliMannca HayKoBLUi 3
pi3HuX ranyseii: negaroru (C. ApxaHrenbcbkuit, B. CyxOMAMHCbKMI Ta iHWI), ncuxonoru (J1. Burotcbkuid, . KocTiok, C. PybiHwWwTenH
Ta iHwWi), pinocodwm (b. FeplyHcbKuit, B. JTo3oBuMiA Ta iHLWi), couionoru (1. FpaboseLb, . 360p0OBCbKMIA, Ta iHLWI) TOWw0. CTaHOB/EHHIO
KOMMNETEHTHICHOTO Niaxo4y B OCBITi npuceaYeHi poboTu H. BibikK, I. 3umHbOI, O. MomeTyH, O. CaBYeHKO Ta iHWUX. [eAki acnekTm
CaMOOCBITHbOT KOMMNETEHTHOCTI ocobucTocTi BUCBITAEHO B Npausax H. byxnoeoi, H. KybpakoBoi, O. ®omiHoi. MUTaHHA po3pobKu
mogaeneit npouecy GopmyBaHHA PI3HOrO pPoAy KOMMNETEHTHOCTEN YYHIB OCHOBHOT LIKO/IM PO3raaHyTO y npausax: O. Jlickosuy,
T. 3acekiHoi, H. KoBaneHko, KO. ManaTiok Ta iH.

Merta craTtri: Ha OCHOBi aHanidy npaub HAyKOBLiB Ta B/JACHOrO AOCBiAYy 3anponoHyBaTM Mogenb GOpMyBaHHA
CaMOOCBITHbOT KOMMETEHTHOCTI YYHiB 3aK/1a4iB 3ara/ibHOI CepeHbOI OCBITU NPWU HaBYaHHI Gi3MKM, AKa 6 BpaxoByBana iHHOBALiMHI
[OCATHEHHA HAYKM Ta CY4YacHUI CTaH METOAMKN HaBYaHHSA isnKku.

METOAUN AOCNIAXKEHHA

[na pocArHeHHA NocTaBneHoi MeTn Byan BUKOPUCTaHi HAaCTYMHI MeToAM AOCAIANKEHHA: TEOPETUYHMIA aHaNi3 Ta CUHTe3
HayKOBMX NpaLb 3 TEeMMW AOCAIANKEHHA, BUBYEHHA NepeoBOro NeaaroriYHoro AocBiAy Ta onuMTyBaHHA Ha 61030 «YuuTento Gpisukm»
3 nuUTaHb (OPMYBAaHHA CAMOOCBITHbOI KOMMETEHTHOCTI Y4YHIB 3aKNagis 3arasbHOi cepefHboi OCBITU, MOAE/NIOBAHHA Ta
y3arasbHeHHA BUCHOBKIB.

PE3Y/IbTATU AOCNIAXKEHHA

Ona nobyposu cTpyKTypHO-dYHKLiOHANbHOT Moaeni npouecy ¢GpOpMyBaHHA CaMOOCBITHbOI KOMMETEHTHOCTI YYHIB
OCHOBHOI LWKOAW MOTPIBHO YiTKO PO3yMiTH, AKi OCHOBHI eNeMeHTU CKAaAaTUMYyTb ii CTPYKTYpY, ixHi GyHKLii Ta B3aeMo3B'A3KM.
MogentoBaHHA — ue edeKTUBHUI 3acib aHanisy negaroriyHMX sSBULL, 33 AOMOMOrOK SIKOrO MOXHa CMPOEKTYBATU MpOLLEC
bopmyBaHHA CAMOOCBITHIX 3HaHb Ta BMiHb (Bycen, 2005). MeTog MozeNtoBaHHA A,03BOJIAIE BUOKPEMUTU NEBHI CTOPOHU NpeameTy
[OCNIAKEHHs, 06rpyHTYBaTM Ta NpoaHaniayBaTh MOro CTPYKTYpY i GyHKLiOHanbHI napameTpu. Mogenb (dp. modele — 3pasok) —
ue yaBHa abo maTepiasibHO peanisoBaHa cucTema, WO Bigobpaxkae abo BiATBOPIOE 06'EKT AOCNIAKEHHA (NPUPOAHUIA uM
coujianbHKUIM) i 34aTHa 3aMiHIOBATV MOro NPOCTILLMM NPOTOTUMOM TaK, WO ii BUBYEHHA AA€ HOBY iHPOPMaLLiO LWOAO LbOro 06'eKTa
(CaBueHko, 2003).

Po3pobneHa Hamun moaenb npouecy GopmyBaHHSA CaMOOCBITHbOT KOMMNETEHTHOCTI Y4HiB OCHOBHOI LLKOAW 306paeHa Ha
puc. 1. BOHa MiCTUTb HOPMATUBHO-TEOPETUYHUI, ONEPALLIMHO-TEXHONOFYHWNI Ta OLiHIOBANIbHO-PE3YbTAaTUBHUI BNOKM, LLiNbOBY,
3MiCTOBHY Ta YMOBHY CKIagoBi. KoxeH 3 6/10KiB Ta CKNaf0BUX BUKOHYE CBOK OYHKLiO. PO3yMiHHA NMPUYMHHO-HACNIAKOBUX
3B’A3KiB MiXK 6/10KaMM Ta CKNAA0BUMW e/leMEHTAMUN MOZENI AL03BOIUTb OKPECNTU ixXHi GYHKL,ii Ta KOpUryBaTH iX B3aEMO3B’A3KM
y npoueci opmyBaHHSA CaMOOCBITHbOI KOMMETEHTHOCTI Y4YHIB OCHOBHOT LUKOAWN NPU HaBYaHHi Gi3nKM.

LinboBy cknagosy mogeni popmyBaHHA CAaMOOCBITHbOT KOMMETEHTHOCTI Y4YHIB OCHOBHOI LUKOAW CKNAZAE COLiaNbHe
3amoB/ieHHA. CboroHi, B enoxy LudppoBoro i WeMAKO3MIHHOIO CycnibCcTBa, 0COB6AMBOI BaXKMBOCTI HAOYBA€E BMiHHA 3HAaX0ANTY,
aHanisyBaTu, y3arasbHIOBATM Ta CUCTEMATM3YyBaTK iHGOPMALLito, KPUTUYHO il OUiHIOBaTU Ta ePEKTUBHO BMKOPUCTOBYBATU A/1A
PO3B’A3aHHA XUTTEBMX NPOBEM, HITKO BUCNIOBNIOBATH BAACHY AyMKY. OCHOBHA MeTa nonArae y 3abesneyeHHi LinecnpamoBaHoro
bopmyBaHHA CaMOOCBITHbOI KOMMETEHTHOCTI YYHiB OCHOBHOI LIKOAW B OCBITHBOMY MPOLLECi Ta HA ypokax ¢i3uMKM 3acobamu
npegmety. Bax/MBUMM XapaKTepPUCTMKAaMM TaKOTO MPOLLECY € HaABHICTb Mi3HaBa/NbHWUX MOTMBIB, ePEeKTUBHMUX CaMOOCBITHIX
3HaHb, YMiHb i HABMYOK, LLIHHOCTEN, L0 BU3HAYatOTb FOTOBHICTb | 34aTHICTb 0COBUCTOCTi ePEKTUBHO 3A4iCHIOBATU CaMOOCBITHIO
LiANbHICTb. BigluTOBXYOUYMUCH Bif METU NpoLecy, Hamu 6y/10 BUOKPEM/IEHO Oro 3aBAaHHSA:

— PO3BUTOK LLIHHICHO-eMOLiMHOT chepm y4HiB Ta MOTUBALLT 40 CAMOOCBITHBLOT AiA/IbHOCTI;

— dopmyBaHHA CAMOOCBITHIX YMiHb i HABUYOK ANA 34iNCHEHHA HAaBYaIbHO-Mi3HAaBANbHOT AiANbHOCTI YYHiB;

—3abe3neyeHHA 3POCTAHHA YCNIWHOCTI OBOMIOAIHHA YYHAMW MNPOTPAMHOrO MaTepiany Ta NiACUNEHHA MNPAKTUYHOI
CNPAMOBAHOCTI BUBYEHHA Di3NKY;

— negfaroriyHe KepiBHMLITBO CAMOOCBITHIMM NpoL,ecamu 3 MeToo BCeHIYHOro po3BUTKY 0COBUCTOCTI yUHSA.

MeTa i 3aBaaHHA po3pobaeHoi mogeni BiANOBIAAIOTL Ta MiANOPALKOBYIOTLCA AiLOYMM HOPMATUBHUM LOKYMEHTaM B
OCBITi.

HopmaTtneHO-TeopeTUYHMIA 610K CPOPMOBaAHNIN HAa OCHOBI HOPMATUBHUX SOKYMEHTIB, LLO BU3HAYAOTb OCBITHIW npouecy
OCHOBHIlN WKoAi (3aKkoHW YKpaiHu «Mpo ocsiTy» Ta "Mpo NoBHy 3aranbHy cepegHio ocBiTy", [JepKaBHUI cTaHAapT 6a3oBoi
cepefHboi 0CBITU TOWO). BiH MiCTUTb NPUHLMNK OpraHisaLii Ta MeTo40N0ri4HiI Nigxoan, Ha AKi oNMpaeTbea Npolec GopmyBaHHA
CaMOOCBITHbOI KOMNETEHTHOCTI Y4HiB. MeaaroriyHi cMCTEMM AK CKNAZHO OpraHi3oBaHi 06’ekTM NOTPebyoTb CUCTEMHOIO Nigxoay
00 X BUBYEHHSA, WO AOCAIAKeHO B npausax (babaHcbkuii, 1982; ToH4yapeHKo, 2012) Ta iHwMX. Hagani onupatumemocsa Ha Taki
Ba)K/IMBI MPUHLMMM CUCTEMHOrO nNiAXo4y A0 aHanisy W opraHisauii OocCBiTHbOro npouecy ¢GOpPMyBaHHS CaMOOCBITHbOI
KOMMETEHTHOCTI Y4YHiB Ha YpOKax Qi3unKM :

MpuHyun €eOHOCMI: MeToANYHY cucTemy GOpMyBaHHA CAMOOCBITHbOI KOMMETEHTHOCTI YYHIB Nig Yac BUBYEHHA i3UKK
NOTPIGHO PO3rNALAaTU AK KOMMOHEHT LiNlICHOT CUCTEMM OCBITHLOTO NPOLLECY OCHOBHOT LUKOAW.

MpuHyun 38°A3Ky: BCi KOMMNOHEHTU cucTeMu (Lini, 3micT, meToan, bopmu i 3acobu HaBYaHHA) B3aEMOMNOB’A3aHi Mix coboto
Ta OCBITHIM cepefoBULLEM, BPaXxOBYHOUMN BCi BHYTPILLHI 3B’A3KM Ta GaKTOpU, AKi BNIMBaOTb Ha GYHKLiOHYBaHHA CUCTEMMU.

MpuHyun yinicHocmi nepepbayae ynopaaKoBaHICTb, NOCNIAOBHICTb Ta B3aEMO3ANEXKHICTb BCIX €/1€MEHTIB CUCTEMM
bopMyBaHHA CaMOOCBITHbOI KOMNETEHTHOCTI Y4YHIB OCHOBHOI LLIKO/IM Yy NPOLEeci BUBYEHHA Di3UKMN.

MpuHyuUn ¢yHKYioHan6HOCMI: CTBOPEHHA abo 3MiHa CTPYKTypu cuctemm GOpMyBaHHA CaMOOCBITHbOI KOMMETEHTHOCTI
NoBMHHA BifbyBaTUCA Mic/A 3'acyBaHHA GYHKLiN KOXKHOTO e/1eMeHTa AaHOoi CUCTeMU.

MpuHyun KiHYyesoi Memu: 3anaaHOBaHi 3MiHM i HOBOBBEZEHHS B OCBITHbOMY Npoueci 3 ¢i3vKM NoBMHHI BianosigaTh
BMMOram KOMMETEHTHICHOro nigxoay B OCBITI i 6yayBaTUCA HA 3acagax CNPUAHHA SOCATHEHHIO KiHLeBOi MeTu — GopmyBaHHSA
CaMOOCBITHbOI KOMMETEHTHOCTI Y4HiB OCHOBHOI LUKON.
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lMpuHyun Po38UMKy: yCi XapaKTEPUCTUKN €NeMEHTIB CUCTEMU NMOBUHHI JOMNYCKATU MOMXANBICTb BHECEHHA 3MiH [0 MeTH,
3micTy, opm i meToaiB ix peanisauii, cCnpAMOBaHNX HAa NOKPALLEHHA AKICHUX NOKA3HMKIB OCBITHbOrO NPOLLECY, CNPAMOBAHOIO Ha
$dOopMyBaHHSA B y4HIB OCHOBHOI LLUKO/IM CAMOOCBITHbOI KOMMNETEHTHOCTI Nif, Yac BUBYEHHA Qi3UKMN.

=
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Puc. 1. Moaenb npouecy popmyBaHHA CAMOOCBITHbOT KOMMNETEHTHOCTI YYHiB OCHOBHOI LLUKO/IN Ha YPOKax pi3snKu
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MeTogaonoriuHi 3acagn popmyBaHHA CAMOOCBITHbOT KOMNETEHTHOCTI YYHIB OCHOBHOI WWKO/IN Y NPOLECi BUBYEHHSA Bi3NKK
BMM/IMBAOTb i3 HOPMATUBHUX AOKYMEHTIB. Hacamnepes Le KOMNETEHTHICHUI NigXiA — CNpAMOBAHICTb OCBITHLOrO Npouecy Ha
DOCATHEHHA pPe3ynbTaTiB, AKMMM € i€EpapXiYHO NigNoOpAAKOBaHI KAOYOBA, 3arajbHoMpeameTHa i npegmeTHa (ranysesa)
KOMNETEHTHOCTI. KOMMNETEeHTHICTb 0coBUCTOCTI POpMYETbCA B AiANbHOCTI i BUABNAETLCA Yepe3 Hel. Y [epskaBHOMY CTaHAapTi
6a30B0i i MOBHOI 3arasbHOI CEpeaHbOT OCBITM 3a3HAYEHO BaXK/IMBICTb peanisauii 4isNbHICHOrO niaxoay B — Ue CNpAMOBaHICTb
OCBITHBOFO MPOLLECY HA PO3BMTOK YMiHb i HABUYOK OCOBMCTOCTI, 3aCTOCYBaHHA HA NPAKTULL 3406YTHX 3HAHb 3 PI3HUX HABYANbHUX
npegmeTis, ycnilWHy aganTauilo NOAMHU B couiymi, npodeciliHy camopeanisauito, GopmyBaHHA 34i6HOCTEN A0 KONEKTUBHOI
LiANbHOCTI Ta CamooCBiTM. PO Te KOXHOMY YYHIO MPUTAMaHHI iHAMBIAYyanbHI 0COB/AMBOCTI OCBITHLOrO PO3BUTKY, TOMY
bopmyBaHHA CAaMOOCBITHbOT KOMNETEHTHOCTI YYHIB NOBUHHO PYHTYBATMCA LLLe | Ha 3acagax 0COBUCTICHO OPIEHTOBAHOTO Nigxoay.
Y CTPYKTYypi CaMOOCBITHbOI KOMNETEHTHOCTI YYHIB NMPUCYTHI OCOBUCTICHI CKNagHMKN, GOPMYBaHHS AKMX BMMArae Bif y4uTens
cneuiasibHUX 3HaHb | BMiHb. TOMy 3anpoBaAMKeHHA aKCio/IOrYHOro MigxoAy CNpUATUME PO3BUTKY CUCTEMM LiHHOCTEWN Y4YHA-Y
npoleci camopo3BUTKY Ta camopeanisauii. OTKe, Ha OCHOBI MPOBEAEHOr0 BWLLE aHanily MeTOAO0/IONYHMMM 3acajamu
$bopMyBaHHA CaMOOCBITHbOI KOMMETEHTHOCTI Y4YHIB BU3HAYAaEMO KOMMETEHTHICHUN, AifNbHICHUA, 0COBUCTICHO-OPIEHTOBAHMMN,
aKCiONOTIYHMI Ta CUCTEMHUI MigXoaM.

Ha OCHOBi onMcaHUX MeToZOoNOrYHUX NiAXo4ax, Ai0YMM HOPMATUBHMM AOKYMEHTaM B OCBITi 34ilCHIOBAaTMMETLCA
peanisauia MeTu Ta 3aBAaHb GOPMYBaHHA CAMOOCBITHbOI KOMNETEHTHOCTI YUYHIB, AKa Nepeabayace peanisaLito TPbOX NOCAILOBHMX
eTanis: A4iarHOCTUYHOrO, AiANbHICHOrO Ta KopeKuiiHoro. CTPYKTYPHO Ui eTanu BifobpaatoTb onepaLiiHo-TeXHONOriYHUIA 610K
mozeni.

Ha nepwomy, giarHoCTMYHOMY eTani, rofioBHe 3aBAaHHA NOAAraTUME Yy BUABMEHHI piBHA cHOPMOBAHOCTI MOTMBALL,
iHTepecy y4HiB A0 BMBYEHHA Gi3WKM, IX NParHeHHi 40 PO3BUTKY OCOBUCTICHMX AKOCTElM Ta PiBHIO HAaBYTUX 3HaHb i 3aCBOEHUX
CaMOOCBITHiX HaBUYOK. OCHOBHUM eTanom GopMyBaHHA CaAMOOCBITHbOI KOMMNETEHTHOCTI Y4HiB Byae Apyruii eTan — difiabHICHUU.
OCHOBHi 3ycunnsa BYUMTENiB Ha LbOMY €Tani CIPsAMOBYBAaTUMYTbCA HA CUCTEMATUYHWUIA PO3BUTOK 3HAHb Ta BMiHb CAMOOCBITHbOT
LiANbHOCTI YYHIB, 30KpeMa TaKuXx, fAK:

— YMiHHA CaMOCTIHO NaHYBaTK Ta 3abe3neuvyBaTy edeKTUBHI YMOBM BMKOHAHHA OCBITHbOI AiANbHOCTI (BUKOHAHHA
HaBYa/IbHUX MNPOEKTIB, LOMALLUHIX EKCNEPUMEHTIB, BUTOTOBNEHHSA NPUAAAiIB TOWO);

— YMiHHSA CamMOCTiHO opieHTyBaTHCA B iHOOPMALLIMHWUX NOTOKaxX (NOLWyK iHbopMaLLii Npo icTopito BUHAWAEHHA Npuaaay uv
BiAKPUTTA ABULLA, PiI3HOMAHITHMX TaBAMYHUX AaHMX, NOLWYK GpaKTiB abo NpUKNais, AKi NiATBEPAMXKYOTb NEBHY FiNoTe3y TOLWO);

— YMIHHA KOHTPOOBATU BNACHY CAMOOCBITHIO AiANbHICTb.

MpoBigHe 3aBaaHHA KopekuiliHozo eTany nonsratume y GopMyBaHHI 34aTHOCTI yyHiB A0 pednekcii, ya0CKOHaneHHi
HaBMYOK aHanNi3yBaTy, OLHIOBATK, KOpPEryBaTu Ta NPOrHO3yBaTK pe3y/ibTaTM CAaMOOCBITH.

BAOK negaroriyHMX ymoB BU3HAYa€ YMHHUKMK, AKI B HAMBINbLWIN Mipi BNANMBAKOTb Ha pe3yabTaTu BNPOBagKeHHA MOZeNi i
[,03BO/IAOTL 06PATU 3 HUX Ti, LLLO MOXKYTb 3ano6irTM HeraTMBHOMY BMNJ/IMBY Ha Moro nepebir. EGekTUBHICTL NegaroriyHoro npouecy
B 3HAYHIN Mipi 3aN€XKUTb B YMOB, Y AKUX BiH BiabyBaeTbca (BabaHcbkuii, 1982). 3po3ymino, Wo peanbHa KinbKicTb GaKTopis, AKi
BM/IMBAIOTb Ha AKICTb HABYAHHA YYHiB ¢i3VMKKW, JOCUTb BenMKa. Ha OCHOBI aHaniy HayKoBMX npalb, BAACHOro AOCBiAy Ta
ONUTYBaHHA yunTenis Gi3vKM MU AiNWAN BUCHOBKY, WO peani3alis NPoekTy $opMyBaHHA CaMOOCBITHbOT KOMMNETEHTHOCTI YUHIB
OCHOBHOI LLKO/IM B NpoLeci BUBYEHHA Qi3nKKM Byae ycniwHow, AKWO byayTb peanizoBaHi HAaCTyMHI HANPAMKW: TOTOBHICTb BUMTENSA
di3MKM [0 peanisalii KOMNETEHTHICHO OPIEHTOBAHOrO Ta AiA/bHICHOrO NiAXoAiB HaBYaHHA i3MKW; HAABHICTb Yy AOCTaTHIN
KiNIbKOCTi MaTepiaNbHO-TeXHIYHOrO 3abe3neyeHHA Ana peanisaLii NPakTUUYHOI CKNaA0BOI Kypcy $i3uKK; AKICHUIA MOHITOPUHT PiBHA
chOPMOBAHOCTi CAMOOCBITHLOT KOMMNETEHTHOCTI YYHIB NP HaBYaHHI i3UKM Y KOHTEKCTI KOMMETEHTHICHOrO BMMIpY BignoBigHO
0,0 po3pobneHnx Kputepiie. OnepalinHO-TEXHONOTYHUIA BNOK TiCHO NepenneTeHui i3 neAaroriYyHMMmM ymoBamu 3abesneyeHHsn
npouecy GopmMyBaHHA CaMOOCBITHbOI KOMNETEHTHOCTI y4HiB. AfKe CTyMiHb rOTOBHOCTI Ta 34aTHICTb BYUMTENIB peanisoByBaTU
LiANbHICHWMI nigxig npu HaByaHHi Gi3WMKK, 3MiHM Yy MaTepiaNbHO-TEXHIYHOMY 3abe3neyeHHi KabiHeTy ¢isnMKM Ta pesynbTaTu
MOHITOPUHFY AKOCTI 3aCBOEHUX 3HAHb Ta HabyTMX yMiHb BM3HAYaTMMyTb NeJaroriyHi TexHosorii, metoau, 3acobm ta dopmmu
OpraHisaLii 0CBiTHbOro npouecy.

Cknagosa «KOMNOHEHTU CaMOOCBITHbOT KOMMETEHTHOCTI» BM3HAYaE CTPYKTYPY Ta 3MICT CAMOOCBITHbOI KOMMNETEHTHOCTI
YYHiB, AKi € CUCTEMOTBIPHUMM KOMMOHEHTaMM Y cucTeMi popMyBaHHA CAMOOCBITHIX 3HAHb, BMiHb Ta HaBWYOK. Jna nobyaosu
epeKTUBHOI Ta PYHKLiOHaNbHOI MOZeNi HaMW BU3HAYEHO, LLLO CAMOOCBITHA KOMMETEHTHICTb YYHiB 3aKN1aAiB 3arasibHOi cepeaHboil
OCBITY ABNSIE COHOIO IHTErPOBAHY AKICTb, LLLO BUSHAYAETLCA YiTKUMN MOTUBAMM OCBITHbLOI 4iiNIbHOCTI, COOPMOBAHHUMMU LLiHHICHIMK
OpieHTALIAMM, MEBHUM YUMHOM OPraHi30BaHUMM i CUCTEMATU30BAHUMM 3HAHHAMM, CAMOOCBITHIMU YMIHHAMW Ta HaBUYKaMM,
nparHeHHAM [0 CaMOBJAOCKOHA/NIeHHA WO [A03BOMATb YCMIlLHO BMPIiWYBAaTU MNUTaHHA camopeanisalii, camMopo3BUTKY Ta
CNPAMOBAHICTIO Ha 3406YTTA OCBITU BNPOAOBXK XUTTA (Maiaa, 2019). KOMNOHEHTU CaMOOCBITHbOT KOMNETEHTHOCTI (MOTUBALLINHO-
LiHHICHMI, OpraHi3auiiHO-3MICTOBHMI, eMOLiNHO-BONIbOBUIA Ta pedaekcuBHO-aHaniTMuHuin (Faiga, 2019)) dopmytoTbes
KOMMJIEKCHO. 3p0O3yMiNIO, L0 YOTUPU eleMEHTM KOMMNETEHTHOCTIi MM BUOKPEMWIM TEOPETUYHO. [po Te, 3aCTOCOBYHOYM BifAMNOBIAHI
dopmu, meToam Ta 3acobu opraHisaLii OCBITHLOro MPOLUECY , MOXEMO NEBHUM YMHOM BMAMBATUM HA piBeHb CPOPMOBAHOCTI
OKPEeMOoi KOMMOHEHTW CaMOOCBITHbOI KOMMNETEHTHOCTI Ta HaAaBaTW ii MEeBHMI BEKTOP PO3BUTKY. TOMy neaaroriyHum
TexHosoriam, dopmam, meToaam, 3acobam Ta 3micTy npouecy popmyBaHHSA CaMOOCBITHbOI KOMMETEHTHOCTI YYHiB OCHOBHOI
LIKONW BiABEAEHO LEeHTpaNbHe MicLe Y 3aNponoHOBaHIN moaeni. Aae y 4ac iHTEHCMBHOTO PO3BUTKY LMPPOBOro CycnifbCTBa
CTPIMKO 3pOCTaE NOTIK Pi3HOMaHITHOT iHGOpPMaLLii, KOHKYPEHL,ii CNOHYKAaE A0 3MiH GOpPM TPAAMLIMHOIO HABYAHHA Ta IXHbOTO
PO3BUTKY, AK HACNIAOK, yUUTENb NepecTae byan AoMiHyouMM axkepenom iHpopmauii ana yyHie. CyyacHUI yunTenb NoBUHEH
BMIiTWU BMKOPMCTOBYBATU CyYacCHi TEXHOJIOrii, AKi 6 cnpusaan po3BUTKY HaBYa/lbHO-Mi3HABA/IbHOI aKTMBHOCTI, CAMOCTIMHOCTI, a
TaKOXX GOPMYBAHHIO Ta PO3BUTKY KNHOHOBMX KOMNETEHTHOCTEN. HanpuKknag, TexHonoris MmobislbHOro HaBYaHHA 3 BUKOPUCTAHHAM
npuHumny BYOD. BYOD (Bring Your Own Devices — «Bi3bMW CBiii BAaCHMIA NPUCTPIN») — Lie NPUHLMMN aKTUBHOIO BUKOPUCTAHHSA
O1A HAaBYA/IbHUX 3aHATb CMapPTPOHIB, HOYTOYKIB, NAAHWETIB Ta iHWKWX ULMPPOBUX NPUCTPOIB, AKI MOXKHA 3aCTOCOBYBATU B AKOCTI
eKCnepuMeHTaNbHUX IHCTPYMEHTIB Mif, Yac AOCNIANKEHHA Pi3HUX GI3UYHUX NPOLLECIB, OCKINIbKM BOHM 3a3BMYall OCHALLEHI HU3KOO
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OAaTYUKIB (MPUCKOPEHHSA, HAaNPY»eHOCTi NoAsA, cUAK ceitna, GPS-npuiimad, MiKpodoH ToLwo). OCKINbKM BCi A4aTYNKN MOXKYTb BYTH
NpoYMTaHi BigNOBIAHMM NPOrPamMHUM 3abe3neyeHHAM (40AaTKaMK), BE/IMKA KiNbKiCTb eKCNepuMeHTIB 3 Gi3UKKM Y LUKO, MOXKe
6yTM npoBeAeHa CaMOCTIMHO YYHAMM 3a O0MNOMOrol cmapToHiB. [lig4 4Yac AMCTAHUIMHOIO HaBYaHHA, 3YMOB/EHOrO
KapaHTMHHMMM 3aX04aMW, aKTUBHO BMPOBAAKYIOTbCA €/1eMEHTU TEXHOJIOTiT 3MilLaHOro HaBYaHHA, AKi NOPAL, 3 TPAAULIAHUMM
nigxo4amu A0 HaBYAHHA MOCAYFOBYOTHCA IHCTPYMEHTAMM €1eKTPOHHOIO HAaBYaHHA: BEO-TEXHOOTIT, IHTEPAKTUBHI eNeKTPOHHI
Kypcu, 6noru, yatm, popymm Ta iH.

3anpoBagyKeHHA B OCBIiTHil NpoLLeC HOBUX TEXHOONI BHOCUTb NEBHi 3MiHM i y GOpMK Ta METOAM HaBYAHHA. YUHi MaloTb
MOXX/IMBICTb OPraHi3oByBaTU Ta NPOBOAMUTU BipTya/abHi CNOCTEPEXKAHHA Ta AOCAIAKEHHA. BUKOPUCTOBYOUM CydacHe NporpamHe
3abe3neyeHHn, HanpuKknag foaatok Algodoo, mogaentoBaTv siBMLLA Ta NPOLLECH, BNMBATM Ha X XiZ, CTBOPIOBATU iIHTEPAKTUBHI
aHimauii. Peanisaujia HaBYaNbHMX MPOEKTIB HA OCHOBI Cy4acHOro UMGPOBOro 0bnafHaHHA A€ MOMKAUBICTb FMOLIE Ta THyYKile
NAaHyBaTM Ta NPOBOAUTU AOCNIAMKEHHA Y TUX AiNAHKAX, AKi 6yan HedocTynHi Ana TMnosBoro nabopaTtopHoro obnagHaHHSA.
MocTynoBo cTae AOCTYMHILWIOK TEXHOOTii A4ONOBHEHOI peanbHOCTi Ha ypoKax ¢i3nMKM, BCe YacTile yuyuTeni BNPOBaAKYHOTb Y
NPaKkTUKy poboTn enemeHTM STEM-0CBITU. 3@ UMX YMOB y4MTeNb CTA€E MOPAZHUKOM, HAaCTAaBHUKOM Y4YHA, CTBOPIOOYU oMy
CNPUATAMBI YMOBU A1 OCOBUCTICHOrO PO3BUTKY Ta YCRiWHOro GopMyBaHHA KAOYOBUX KOMNETEHTHOCTEN YYHA.

OuiHIOBaNbHO-pe3ynbTaTBHUIA 610K  nepenbayae  po3pobKy  KpuTepianbHO-piBHEBOro anapaTy BWU3HAYEHHA
pe3ynbTaTUBHOCTI BNPOBAaAXKEHHA METOAUYHOT cucTeMn GOpMyBaHHA CaMOOCBITHbOI KOMMNETEHTHOCTI YYHIB OCHOBHOI LUKOAN Y
npoueci BUBYEHHA i3nKK. BiH Bigobpaxae npouecy OLUiHIOBaHHA, aHani3y i KOpeKLii pe3ynbTaTtiB cMcTeMHOro popmyBaHHA
CaMOOCBITHbOT KOMNETEHTHOCTi YYHIB AK LLi/IICHOrO YTBOPEHHA YOTUPLOX CTPYKTYPHUX KOMMOHEHTIB (MOTMBALLIMHO-LiHHICHOrO,
OpraHi3aLiiHO-3MICTOBHOTO, €eMOLiAHO-BONbOBOro Ta ped/ieKCMBHO-aHaNITUYHOIO) i NoegHye KpuTepii (ocobucTicHui,
3HaHHEBMI, NPAarMaTUYHUI Ta pedEKCUBHUI) 3 BiANOBIAHMMM NOKA3HMKaMM, LLO B KOMMJIEKCI XapaKTePU3YOTb YOTUPK PiBHI
cbOpPMOBaAHOCTI Li€i CKNaAHOI iIHTEFPATUBHOI BIACTUBOCTI 0COOBUCTOCTI YYHA: NOYATKOBUMN, CEPeHil, LOCTaTHIN Ta BUCOKUI. fKICHI
Ta Ki/IbKiCHi MOKa3HMKM pe3y/bTaTiB OLiHIOBA/IbHO-Pe3y/IbTaTUBHOTO 670Ky MOPIBHIOKOTLCA i3 O4YiKyBaHMMM pesysibTaTaMmu
dopmyBaHHA CaMOOCBITHIX YMiHb i HaBMYOK ANA 34iMCHEHHS HaBYa/bHO-Mi3HABaNbHOI AiANLHOCTI YYHiB i3 ¢isnMKu. TobTo,
BM3HAYaEMO PiBEHb PO3BMTKY MOTMBALLii Y4HIB 40O CAaMOOCBITHbOT AiANIbHOCTI, 3POCTAHHA YCNiLWHOCTI OBONOAIHHA HaBYabHOIO
maTepiany, AKiCTb NeAaroriyHOro KepiBHMLTBa CAaMOOCBITHIMM NPOLLECaMM 3 METO0 BCeHIYHOTo po3BUTKY 0COBMCTOCTI yUYHA TOLLO.

Mig 4yac onuTyBaHHA Ha 651031 «Yuutenio disukm» (https://ternofizik.blogspot.com/) Ta aHKkeTyBaHHA Ha Kypcax
niaBuLLEHHA KBanidikauii y TepHoninbcbkomy OKIMMO, obrosoptoBannca NUTaHHA, WOAO TPYAHOLLB, 3 AKUMU 3iTKHYAUCA
BuUMTENi Gi3NKM Nig Yac peanisauii KomneTeHTHICHOro NigxoA4y Ta npouecy GopMyBaHHA CAMOOCBITHbOT KOMMNETEHTHOCTI Y4HiB. 61
% yumTeniB BBAXKAE CEPHO3HOI MPO6AEMOID HU3bKY MaTepianbHO-TeXHiYHy 6a3y KabiHeTy ¢isvKm B wkoni, 54 % yuutenis
Bif3HAYalOTb HU3bKMI piBEHb MOTUBALLiT 40 BUBYEHHSA Gi3nKK, 48 % BiACYTHICTb HAaNEXHOIO METOAMYHOrO 3abe3neyeHHs Won0
peanisaLii KoOMNeTeHTHICHOTrO NiaAxoAay Ta MyabTUMeaiMHOro cynposoay, 43 % Big3HayaloTb BiACYTHICTb ANAAKTUUYHUX MaTepianis
KOMNETEHTHICHOTO 3MICTy Ta YiTKMX KpUTEpiiB OLLiHIOBaHHA piBHA cdpopmoBaHOCTi KomneTeHTHocTi. Cepeg, iHworo 19% yuutenis
Bi3HAYalOTb HM3bKY 3apobiTHY MnaTy Ta Many KiNbKicTb roguMH Ha BuBYeHHA ¢isnkn, 10 % nepeBaHTaXKeHiCTb nporpamu
HenoTpibHoto iHbopMauieto Ta 2% yunTenis He3a40BOJIEHI BE/IMKOKO KiIbKICTIO 1abopaTOpHUX POBIT Ta HaBYa/IbHUX MPOEKTIB B
Kypci di3vku,

Ha ocHoBi aHani3y HayKoBWMX MpaLb, BAACHOIO AOCBiAY Ta ONUTYBaHHA yuuTenis Gisnkn, M po3ymiemo, Lo peanisauisa
npouecy GopmyBaHHA CAMOOCBITHbOT KOMMETEHTHOCTI Y4YHIB OCHOBHOT LUKO/IM NPY HaBYaHHI $i3nKuM byae ycnilwHow, AKWO byayTe
peanizoBaHi HACTYyMHiI HaNPsAMKMK: FOTOBHICTb BYMTENs i3UKM [0 peani3auii KOMMNETEHTHICHO OPIEHTOBAHOMO Ta AiA/IbHICHOIO
niaxoAis Npu HaBYaHHI Gi3NKK; AOCTaTHA MaTepiasbHO-TEXHIYHA 6a3a An1a 3abe3neyeHHs peanisau,ii NPaKTUYHOI CKNaJ0BOI Kypcy
di3UKK; AKICHUIA MOHITOPUHT piBHA CHOPMOBAHOCTI CaMOOCBITHBOI KOMMETEHTHOCTI YYHIB NPM HaBYaHHI i3UKM Yy KOHTEKCTI
KOMNETEHTHICHOIO BUMIpY BiANOBIAHO 40 PO3PO6AEHUX KPUTEPIIB.

Mpouec GpopmyBaHHA CAMOOCBITHbOI KOMNETEHTHOCTI Y4HIB OCHOBHOI LUKO/IM Yy NpoLeci BUBYEHHSA (i3UKM NOBUHEH BYTH
CUCTEMHMM, Ta ONUPATMCA Ha METY, 3MICT | TEXHO/IOTiI0, AKa BKAOYAE epeKTUBHI meToan, dopmu i 3acobu HaBuaHHA Gi3MKK.
Bu3HayanbHMM KOMMOHEHTOM AaHOi MoAeni € MeTa, AKa NosArae y opmyBaHHi CaMOOCBITHbOI KOMMNETEHTHOCTI Y4HIB OCHOBHOI
WKOMM Yy NpoLECi BUBYEHHA Oi3UKM LWAAXOM PO3BUTKY KOMHOMO CKNAZHMKA KOMMNETEHTHOCTI (MOTMBALiMHO-LiHHICHOrO,
OpraHisaLiiHO-3MiCTOBHOrO, eMOL,iiHO-BO/IbOBOIO Ta pedNeKCMBHO-aHANITUYHOTO).

BUCHOBKWM TA NEPCNEKTUBU NOAANBLUIOIO AOCNIAXKEHHA

Ha ocHOBIi 34iMCHEHHA MOHITOPWMHIY PiBHIB CPOPMOBAHOCTI CAMOOCBITHLOI KOMMNETEHTHOCTI Y4HiB, nepeabadvaeTbca
MOXXNMBICTb JIOKA/IbHOFO KOPUIYyBAaHHA CTPYKTYPHUX eNeMeHTIB 3anpOonoOHOBaHOI Mogeni 3 MeTOK NOKpaLLLeHHA il NOKAa3HUKIB,
BHOCAYM NEBHi KOPEKTUBW Y BiANOBIAHI eTanu onepaLiinHO-TeXHONOTiIYHOrO 610Ky. TaKoXK 3anNpONoHOBaHa MOAe/b 34aTHa FHY4YKO
pearyBaTi Ha 30BHilLHi 3MiHW, iHAVKAaTOPOM AKMX € COLlia/ibHe 3aMOBJ/IEHHS, Bi4NOBIAHO A0 AKOro byAyTb KOPUryBaTUCA MeTa Ta
3aBAaHHA Wo40 GOpMyBaHHA CAMOOCBITHbOT KOMMNETEHTHOCTI YYHIB 3aKNaAiB 3ara/ibHOi cepeaHboi 0CBiTU. OTXKE, MU BBAYKAaEMO,
WO NpY AOTPMMAHHI NPUHLMNIB CUCTEMHOTIO MNiAX04Y A0 aHani3y W opraHisauii ocBiTHbOro npouecy GopmMyBaHHA CAMOOCBITHbOI
KOMMETEHTHOCTI Y4YHIB Ha ypoKax ¢i3nMKKW, NOBHOLIHHOMY AOTPUMAHHI OpraHisauiiMHO-NesaroriYyHMX ymoB Moro peanisauii Ta
3abe3neyeHHi KomnneKkcy epekTmBHUX GOPM, MeToAjiB, 3acobiB Ta TEXHONOTIA B OCBITHbOMY MPOLIECi, pe3ysbmamom peanisavii
3aMponNoHOBAHOI MoAeni nependbayaemo CPOpPMOBaHICTb BUCOKMUX PiBHIB CAMOOCBITHbOT KOMMNETEHTHOCTI B Y4YHIB OCHOBHOI LLKO/IN.

MepcnekTMBy NoAanbWMX HAYKOBUX NOLWYKiB 6auMmo y Ao6opi onTMManbHUX 3acobiB BUABNEHHA PiBHA CPOPMOBAHOCTI
CaMOOCBITHbOI KOMMNETEHTHOCTi YYHiB Ta PO3POOKN ePEeKTUBHUX METOAMK GOPMYyBaHHA NO3UTUBHOI MOTMUBALLi 40 HaBYAHHA Ta
CaMOB/JOCKOHaNEHHSA.
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MODEL OF THE PROCESS OF FORMATION OF SELF-EDUCATIONAL COMPETENCE OF PRIMARY SCHOOL STUDENTS
Vasiliy Gayda
Ternopil Regional Municipal Institute of Postgraduate Teacher Education, Ukraine

Abstract.

Formulation of the problem. The author draws attention to the fact that the rapid development of modern technologies requires the preparation
of graduates who can quickly adapt to social changes and challenges, think critically when solving practical problems, exercise
adequate self-assessment of their intellectual abilities, and be prepared for systematic self-educational activities. Attention is drawn
to the fact that they need to find a new model for the formation of self-educational competencies of students of the WSS that is
currently emerging, which would take into account the innovative achievements of science. The model of the process of formation of
students' self-educational competence, proposed by the author, contains normative-theoretical, operational-technological, and
evaluative-effective blocks, target, content, and conditional components, where each of the blocks and components performs its
function. It is emphasized that understanding the cause and effect relationships between blocks and constituent elements of the
model will allow them to outline their functions and to correlate their interrelations in the process of shaping the self-educational
competence of students of HLS. The prospect of further scientific research the author sees in the selection of optimal means to identify
the level of formation of students' self-educational competence and to develop effective methods of forming positive motivation for
learning and self-improvement.

Materials and methods. Theoretical analysis and synthesis of works of scientists on the topic of research, the study of advanced pedagogical
experience, pedagogical experiment, blog survey, and generalization of conclusions.

Results. The works of scientists are analyzed and a new model of the process of formation of self-educational competence of students of
institutions of general secondary education in the study of physics is developed, which takes into account the innovative
achievements of science and is based on the current state of the methods of teaching physics.

Conclusions. At observance of principles of a systematic approach to the analysis and organization of the educational process of formation of self-
educational competence of students in physics lessons, full observance of organizational-pedagogical conditions of its realization
and provision of a complex of effective forms, methods, tools, and technologies in the educational process, the result of realization
of the proposed model formation of self-educational competence in students of general secondary education institutions.

Keywords: competence, model, educational process, pedagogical conditions, self-educational activity, self-educational competence.
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OHNAIAH-CEPBICU ANA ANCTAHLINHOIO HABYAHHA MATEMATUKWU CTYAEHTIB BULLIB: MEPEBATU | HEQO/IKU

AHOTALIA

®opmyeaHHa npobaemu. 3aKiHYeHHS HABYAsbHO20 POKY Y 3aKAAOAX 8UWOi oc8imu YKpaiHu npoxoousno 8 He3eu4HUxX ymosax. BeedeHHs
KapaHmuHy, y 38°A3Ky 3 enidemiero KOPOHOBIpYCy, 3MyCcuno 3aeepwyeamu HABYAHHA 3a OUCMAHUYiliHOW opmoro. B pexcumi
OHsalH Nposodusnuce nekyiliHi ma NpakmMuyHi 3aHAMmMs, nabopamopHi pobomu, 3aiku, Kypcosi ma 0epxcasHi icnumu, 3axucm
ounaomHux i mazicmepcbkux pobim. Taka popma Has4yaHHA nompebye 8i0NosidHUX 3acobi8 HaBYAHHSA, AKUX, AK 8UABUOCS,
3amaro, 0esKi o8eanoch 8U20MOBAAMU CaMmocmiliHo, CriWHO, He 3ae#0u AKicHo. LLjo 3 nokasas ,,8umyweHuli ekcrepumeHm”
nepexody Ha ducmaHyiliHe Has4aHHA? Ak 3apekomeHOysanu cebe Ha NPaKMuyi HaseHi oHnaliH-pecypcu? Le i € ma npobaema,
AKili npuceayeHa 0aHa cmamms.

Mamepianu i memoodu. [lna HaNUCaHHA cMammi 8UKOPUCMAHO A0C8i0 BUKOPUCMAHUX Mi0 Yac ducmaHyiliHoi hopmu HaBYAHHSA NaamMg@opm
Moodle, Skype, Google Meet, Zoom. 3a ocHosHi memodu docnidxeHHs byano 0bpaHo nedazoziyHe criocmepexeHHs 3a X000M
HABYAHHSA, BUBYEHHSA | AHAnI3 AOCAZHYMUX pe3yabmamis, cucmemamu3auis i y3a2anbHeHHs 018 (hopMyt08AHHA BUCHOBKIE ma
pexomeHOauyill, MopieHAHHS.

Pesynemamu. Ha ocHosi enacHozo 0Oocgidy asmopis opeaHi3ayii ducmaHyiliHozo HABYAHHA MamemamuKku malbymHix e4dumernis
mMamemamuKu, 6aKanaspie eKOHOMIKU, 8UBYEHHA OxepenbHoi 6a3u 3 npobaemu A0cniOHeHHA y cmammi po3Kpumo 3micm
noHAMmMA oceima, oucmatuiliHe Has4aHHA. OnucaHo 0oceid sukopucmarHa naamgopm Moodle, Skype, Google Meet, Zoom;
poaHaniz08aHo ixHi nepesaau i HeAO KU 8 NOPIBHAHHI 3 MPAOUYIlIHUMU MEeXHOA0R2IAMU HABYAHHA MaMeMamuYyHUX OUCYUNIH
y 3aKnadax euwoi oceimu. 3a3HAYAEMbLCA, WO BKA3aHi nepesazu i HedosiKu 8ucmynarome AK 8aXAU8i YUHHUKU 00
YOOCKOHAsIeHH OUCMAHUiiHO20 HABYAHHSA, 30KPema yOOCKOHAAEHHA OHAalH-cepsicie, AKI cymmeso enausearomes Ha
docAzHEeHHA 3aN1AHOBAHUX PE3yAbmamie Ha84YaHHA.

BucHoeKu. JucmaHyiliHe HAB4QHHA 30 AKICHO20 | e(heKMUBHO20 MexHiHHO20 3a6e3neYeHHA Mae cmamu Hegi0’eMHOI0 CKNAO0B80H Y HABYAHHI
mamemamuKku cmydeHmie 3akaadie euwoi oceimu. Halbinbw egpekmusHUM 80HO € Mi0 YaC BUKOPUCMAHHA 2pynosoi ma
iHOUBIOyanbHOI hopM HABYAHHA, MuUM camum 3abesnedye OugepeHyiliosaHul, ocobucmicHo-opieHmosaHuli nioxodu 0o
cmydeHmis.

K/TKOYOBI C/IOBA: ocsima, ducmaHyiliHe Ha84aHHA MamMeMamuKu, oHAalH-cepsicu

BCTYN

€ pi3Hi TAymayeHHa TepmiHy ,,0CcBiTa”. 3a 03HaAYEHHAM, NPUUHATUM XX cecieto MeHepanbHoi KoHbepeHLuii KOHECKO, nig,
OCBITOK PO3YMI€ETLCA i MPOLEC, i pe3ynbTaT YAOCKOHaNeHHA 34ibHOCTel i NoBeAiHKM 0CcOBUCTOCTi, MPU AKOMY BOHA A0CArae
coujianbHoi 3pinocTi Ta iHAMBIAYaNbHOrO 3pOCTaHHA. PO3pi3HAIOTb 302asbHY i cneyianbHy ocsitT. Meplua (NoyYaTkoBa i cepeaHs)
3abe3neyye 3HaHHA, NPULLENIIOE YMIHHA | HABUYKM, HEODXigHI KOXHIM NtoAWHI Y NOBCAKAEHHOMY KUTTi. Apyra (cneuianbHa)
036pOIOE NOANHY 3HAHHAMM, YMIHHAMM | HABUYKAMMU, MOTPIBHMMM ANA 34iiCHEHHA NpodeciiiHoT gianbHOoCTi (ToHYapeHKo 1997).
LlinecnpamoBaHuii npouec 3506yBaHHA OCBITU HAa3MBatOTb HAaBYAHHAM. |CHYIOTb Pi3Hi OPMM HAaBYAHHA: AEHHA, 3a04HA, BEYipHA,
OMUCTaHUjiHa Towwo. KOXKHa 3 HUX Ma€ NPUTaMaHHi i 3micT, Wwini, meToam, opraHisauinHi dopmu Ta 3acobm, To6TO CBOKO METOANYHY
cucrtemy. 3a 6araTbMa napameTpamu Lii CUCTEMM CMiBMNAAA0Tb, OAHAK KOXKHA 3 HUX MaE i BNacHi, cneymoivHi. Tomy iX He MOXKHa
OTOTOXHIOBATU, XO4Y pe3ynbTaT 3406yBaHHA OCBITM, 0CO6/MBO 3a AKOKOCb OOHIEID 3 HUX, B NiACYMKY Mae 6yTW, O4eBMAHO,
OfiHAaKOBUM.

Hapani bygemo BecTv moBy Npo cheuianbHy OCBiTY, 30Kpema NpOo HaBYaHHA MaWOYTHIX BYMTENiB MaTeMaTWUKW,
€KOHOMICTIB, iHXeHepiB Towo. Popc-marKopHi 06CTaBUHM, AKI CKNannca B YKpaiHi y 38'A3Ky 3 enigemieto KOpoHOBIpycy, 3mycuam
BULLI NeperTu (TMMYacoBO) Ha NnLe AUCTaHLiMHY dopMy HaBYaHHSA, W06 yCNiLWHO 3aBepLIMTU HAaBYAIbHUIA PiK.
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[ucTaHujiiHe HaBYaHHA — Le MOX/IMBICTb HABYATUCA Ta OTPMMYBATU HeobXigHi 3HAHHA BiAAaNeHO Bif, HaBYaNbHOrO
3aKnaay B 6yAb-AKMI 3pydHUA Yac. Bigpasy HeobXigHO 3a3HaAuYMTK, WO He iCHYE OAHOro AnA YCiX CueHapilo AMCTaHUinHOro
HaBYaHHA. MOXyTb 6yTM NoOAiOHI MeTogu Ta popmu, NPOTe, B LLIIOMY HaBYaHHA 3aBxan byae BiapisHaTucA. Lie Bnactmso 6yab-
AKOMY 3aK/lagy OCBiTW, A€ HaBiTb MPU HAABHOCTI EAMHWX CTAHAAPTIB Ta 3arajibHUX BUMOT, GAKTUYHE HABYAHHA TPOXM
Bigpi3HAeTbCA. Lli BiAMIHHOCTI BUNAMBAOTL 3 NPUPOAHMX NOTPeb HaBYaNbHUX 3aKNaLiB, Ae GaKTUUYHO NPALIOOTL Pi3HI BUKAaZadi,
LitOTb Pi3Hi aKaZeMiUHi LWKOKN, BCTAHOB/IOETLCA Pi3HUIM aKLLEHT Ha HAaNPSIMKY HaBYaHHA.

[ucTaHuiiHa ocsiTa niwna we gani. HaB4aHHA KOXHOTO CTYAEHTa, B L cUCTEMI, - Lie iHAUBIAYaIbHWIA Ta THYYKUI Npouec.
ICHY€E MOXKNUBICTb BUBYAYBATU KOXKHOMY CTYyZAEHTY BIAaCHMI HaBYaNbHUI NAaH, OCBOIOBATM MaTepian y CBOEMY Temni, pobutu
aKUEHT Ha TUX chepax, AKi LikaBi.

MuTaHHA ,6yTH UM He B6yTM” AUCTaHUiAHIK popmi HaBYaHHA B YKpaiHi BXKe He AUCKYTyeTbcA. OuyeBngHo, wo ,6bytn”. €
NepeKkoHaHHsA, WO 3a Hel MalbyTHE. baraTo MPUXMIbHMKIB MPOMOHYIOTb 30CEPEAUTUCA Came Ha Takih Gpopmi HaBYaHHSA,
B6ayatoun ii B MaMbyTHbOMY AOMiHYHOUOI, OCHOBHOM. YM CAyLWHI Taki Nponosuuii, Yn Hacnpaeai cnip HagasaTu nepesary
OUCTaHUiMHOMY HaBYaHHIO, WO MOKas3aB ,BUMYLUEHUI MmacoBuii” ekcnepumeHT? Cnpobyemo BUC/NIOBUTM CBOi MipKyBaHHA i
npono3uii.

AHanis nonepegHix AOCAIgXEHb CBiAYMTb, WO Npobnemi BNPOBAAMKEHHA IHTEPAKTUBHWUX TEXHO/ONIA HaBYaHHA
npuceadeHi gocnigxenHa B. Kotosa, X. fliimetca, O. Mexotn, O. NomeTyH, O. CaByeHKo, /1. TapaceHKo Ta iH., po3pobui Ta
BMPOBaAKEHHIO NeAaroriyHMxX TEXHOOTI Cy4acHMX neaaroris — pobotu B. besnanbHo, M. KnapiHa, H. Ky3bmiHoi, b. JlixauoBa,
B. MoHaxoBa, I'. CeneBka Ta iH.,iHbopMmaTM3aLii OCBITM NpucBAYeHi gocniaskeHHsa B. Bukosa, b. MepwyHcbkoro, P. M'ypesuya,
M. ¥angaka, |. 3axaposoi, €. Mawbuusa, H.Mopse, €. Nonar, |. TpaiHeBa, |. PobepT Ta iH.

Y npaui (demnaa 2011) roBopuTbCA, WO ,,i3 PO3BUTKOM iHOOPMaLiAHMX TEXHONOrIN nepes CycninbCTBOM MocTana
BaXK/IMBa Npobsiema, fKa NoNArae y CTBOPEHHI NepPCneKkTUBHOI HOBOT CUCTEMM OCBITH, AKa MA€E NiAroTyBaTH CYCMiZIbCTBO A0 KUTTA
B HOBMX YMOBaXx LMBini3auii. MM NOACHIOETbCA BUHMKHEHHA HOBOI GOPMM HaBYaAHHA — AUCTAHLIMHOI, nopAag, i3 dopmamm BxKe
BIAOMUMM | TPAOULIMHUMM — CTALLiOHAPHOD, 3a04HOID, eKCTepHATOM Towo”. OAHaK came 3apas3 oaHa i3 TpaguuinHux dopm
HaBYaHHA NPOCTO He MoXKe byTK peanizoBaHa 6e3 BUKOPUCTAHHA AMCTAHLIMHOT B3aemogail.

MeToto pob0TK € BUCBITIEHHA NepeBar i HeA0iKiB HAMNOWMWPEHIWMX NAAaTGOPM ANA AUCTAHLIMHOIO HaBYaHHA 3344
YHUKHEHHA Npobaemun BMOOPY ONTUMANbHOIO OHNAMH-CEPBICY Mif Yac HaBY4aHHA MaTEMATUYHUX AUCUUNIIH.

MATEPIAZIU | METOAU

[na ogepKaHHA pesynbTaTiB BUKOPUCTAHO KOHTEHT-aHani3 naatopm OoH-naliH 38’a3ky (Zoom, Skype, Moodle, Google
Meet), a TaKOX eMMipuyHi MEeToaM — CNoCTepe)keHHsa, beciam — ANA BU3HAYEHHSA MO3UTUBHUX | HEraTMBHMX acCMneKTiB
BMKOPUCTAHHA NPOrpamHMX 3acobis y HaBYaHHI MaTeMaTUUYHUX AUCLUNAIH.

PE3Y/IbTATU TA IX OBFOBOPEHHA

Hamu 6yno noctaBneHo 3a meTy 3’acyBaTi nepesary h HefoNiKM MOXKINBOCTEN HalbiNbL NOWKNPEHUX OHNAMH-CepBiciB
nif Yac ANCTaHLIMHOIO HaBYaHHA MATEMATUYHMX ANCUMMNAIH. B TaKOMy KOHTEKCTI OXapaKTepPU3YEMO iX AOKNagHiWwe.

Mnatpopma Moodle (https://moodle.org/) — 6e3KkoWwTOBHA BigKpPWTa CUCTEMA YNPaBAIHHA AUCTAHLiIMHUM HaBYAHHAM.
[03BONSAE BUKOPWUCTOBYBATM LUMPOKUIA Habip iIHCTPYMEHTIB AN OCBITHbOI B3aEMOAii BUKNaZayYa, CTYAEHTIB Ta aamiHicTpauii
3aKnagy OCBiTM. 30Kpema, HaZla€ MOK/MBICTb NOAABaTM HaBYa/bHWUI MaTepian y pisHUX dopmaTax (TEKCT, npeseHTauis,
Bifleomatepian, Be6-CTOPiHKA; 3aHATTA AK CYKYMNHICTb BEO-CTOPIHOK 3 MOXJ/IMBUM NPOMIXKHUM BUKOHAHHAM TECTOBMX 3aBAaHb);
34iMCHIOBAaTU TECTYBAHHA Ta ONWUTYBAHHA CTYAEHTIB i3 BMKOPWUCTAHHAM MUTAHb 3aKPUTOro (MHOMKWMHHMI BWUBIpP NpaBuAbHOT
BiANOBiAi Ta 3icTaBNeHHA) i BIAKPUTOro TUMIB; CTYAEHTU MOXKYTb BUKOHYBATM 3aBAAHHA 3 MOXK/IMBICTIO Nepecunat BignosigHi
darinn. Kpim Toro, cuctema Mae LUMPOKUI CMEKTP iIHCTPYMEHTIB MOHITOPUHIY HaBYa/bHOI AiANbHOCTI CTYAEHTIB, HanpuKnaa:
LLOA0 3arafibHOro Yacy poboTu CTyAeHTa 3 KOHKPETHUM HaBYa/NbHUM MpPeaMEeTOM, BiZNOBIAHUMM Temamn abo cknagHUKamm
HaBYa/IbHOro maTepiany, 3araibHoi yCMiWHOCTI CTyAeHTa abo rpynu B NPOLLECi BUKOHAHHA TECTOBMX 3aBAaHb Towo (OpraHisauis
OMCTaHLUiMHOro HaBYaHHA B WKoAi 2020).

Mo3UTUBHUMMU MOMEHTAMM BUKOpUCTaHHA Moodle €:

— pecypcy AUCTaHLINHOrO Kypcy 3aBXAun AOCTYNHI;

— 3a0LLaAKeHHA Yyacy nig, yac TeCcTyBaHHA NOPIBHAHO 3 YCHUM ONUTYBaHHAM,;

— 3BITHICTb i3 1a6OPATOPHUX | NPAKTUYHUX POBIT MOXKHA OTPUMYBATU | KOPEKTYBATU B ENEKTPOHHOMY BUTNALI;

— BiZANOBIAj Ha 3aNMTaHHA Nig Yac CaMOCTIMHOT POHOTU CTyAEHTa MOXKHA HafaBaTU ANCTAHLINHO;

— Y pasi BiACYTHOCTI CTyAleHTa 3 NOBaXKHUX NPUYMH Ha 3aHATTAX — MOX/IMBICTb KOHCY/IbTYBaHHA i OLiHIOBaHHA 3aCBOEHHA
HMM HaB4YaNbHOrO MaTepiany;

— € MOK/IMBICTb 3aBaHTaXXeHHA Npe3eHTaliii, 306parkeHb, Bifeo, ayaio Ta TeKCToBUX dainis;

— MOXHa nepernafaTtv, CKiIbKM Yacy CTyAeHTUM NpUAINAoTb BUBYEHHIO KypCy, AIK 4acTo BiaBiayoTb nnatdopmy, Aki
NOMWJIKM AONYCKAlOTb B TECTAX.

MopAag 3 UMM € HepoONiKM:

— HEMOX/MBICTb iaeHTUIKYBaTU AUCTaHLiMHO 0COBY CTyAeHTa BUKAaaadyem (HeMae CTOBIACOTKOBOT yNeBHEHOCTi B TOMY,
L0, HANPWUKNAA, TECT NPOWMLLIOB Came TOM CTYAEHT, NPi3BMLLE AKOTO CTOITb Y ¥KYPHANi OLHOK);

— MOUBICTb HEOB EKTUBHOTO OLHIOBAHHA 3HAHb CTYAEHTIB BUKNaAa4em y 3B'A3KY 3 MMCbMOBOIO 3BiTHICTIO BUKOHAHHSA
3aB/aHb, OCKIZIbKM AEAKMM CTyAeHTaM fierie BUKIacTu BiAnoBiapb YCHO;

— HW3bKA AKICTb Bifeo-3B'A3KY;

— HeAoCTaTHA CaMOSMCLMNAIHA CTYAEHTIB WOAO yCnilWHOi poboTH B cUCTEMI AUCTAHLIMHOMO HaBYaHHS.

OAHUM 3 OCHOBHMX €/IeMEHTIB AUCTaHLiIMHOrO HaBYaHHA € Bigeo-KoHdepeHLuii. HelimoBipHOi nonynapHocTi 3a 4ac
KapaHTMHY HabyB foA4aToK Zoom — XxmMapHa naatdopma ana NpoBeseHHA OHNaNH Bigeo-KoHbepeHUiit Ta BebiHapis:
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Mepesaru:

— BMCOKA AIKICTb Bifeo- Ta ayaio-38'a3Ky;

— MOUBICTb AEMOHCTpaLii eKpaHy: Byab-AKUIA Y4aCHUK MOKe NOAINMUTUCA TPAHCAALIEID CBOro ekpaHy. Buknaaay mae
3MOry BMHPATU KiZIbKOX CTYAEHTIB A4/19 O4HOYACHOIO NOKa3y eKpaHiB; JOCTYNMHA MOXK/IMBICTb KOMEHTYBaHHSA.

— HasABHicTb YHKUji ,KiMHaTM 06roBopeHHA”, WO AAE€ MOMK/IMBICTb 3A4iMCHIOBAaTM OBroBOpeHHsA npobsiemu, BPyYHY
PO3A4iNMBLWN YYaCHUKIB KOHdepeHLil Ha HeBenuKi rpynu. [Ina HUX Ke MOXKHa BCTAHOBUTU OBMeXKEHHA y Yaci. BUKnagay moxe
BiABiAyBaTM rpynu A4NnA ydacti abo cnoctepexKeHHs.

— HanABHiCTb PYHKLIT «3an OYiKyBaHb» HAJA€E MOXKAMBICTb 34iMCHIOBATU iIHAUBIAYaIbHE ONUTYBAaHHA OKPEMOTO YY4aCHUKaA
KOHepeHL,ii;

— OHNANH-A0LWKA 3 MOX/IMBICTIO MantoBaTh No Hili, abo nucatu;

— TpaHcaauia 3 MobiNbHMUX;

— 3aXUCT KOHdepeHL,ii naponiem;

— KONEKTUBHWUI YaT MiXK y4acHUKamu;

— KaneH4ap Ta HaraflyBaHHA y4acHWKaM Npo CTapT KOHpepeHL;i;

— 3anuc BebiHapy;

— iHTerpauia 3 KaneHgapem, NoLTo.

Heponikun:

— KOXHi 40 XBUNMH NOTPIGHO PO3MNOYMHATU HOBY KOHbEpPEHLLiIO;

— He3PYYHOCTi KOPUCTYBAHHA OHNANH-AO0LWKO Nif Yac HanUCaHHA GOPMYN, BUKOHAHHA TEOMETPUYHUX PUCYHKIB.

Mpuknagom 3acobis, WO HAAATb MOXKIMUBICTD CUHXPOHHOIO CMi/IKYBAHHA 33 AOMOMOrO YaTy i F010COBOro 3B'A3KY €
Skype.

Mepesaru:

— MO’KHA [,aBaTW MOACHEHHA Ta CTaBUTW 3anNUTaHHA BiY-HA-BiY, HAaACUAATU daliAK, NepenucysaTUCa y YaTi, NoKasyBaTu

npeseHTau;i;

— [OCTyNHe NpoBeAEeHHA ONUTYBaHb;

— BiATBOPEHHA ayAio i Bigeo y pexxmmi AeMOHCTpaL,ii eKpaHy;

— cUCTeMa [03BONAE A3BOHUTYM | Ha 3BMYaAliHI CTalioHapHi abo MobinbHi TenedoHM No BCbOMy CBITi;

— NiATPMMKa Bifeo-A3BiHKIB, CTBOPIOOUM KOHpepeHLito 3 10 aboHeHTiB.

Heponikun:

— BifilCYTHA BOYA0BaHa BipTyasbHa AOLWKa — a 6e3 Hei HaBYaHHA OHNalH He byae A0CTaTHBO ePEKTUBHUM;

— HEMAE MOX/IMBOCTi aBTOMATUYHO 3aMMCcaTh 3aHATTA /1A TOro, Wob Moro Mornn nepeamnBuTMCA NisHiwe;

— 3[aTHICTb CTBOPEHHA KOHbEepeHLL-38’A3KY, CTBOPIOIOYM Ipyny, LLLO MAaKCMMAIbHO CKNAAA€ETbCA 3 25 cniBpO3MOBHUKIB;

— AKWO 5-Tb YYaCHMKIB LWEe MOXYTb aKTMBHO B3AEMOZIATM B MiAKNIOYEHHI, TO poboTa Bxe 10-TM Byae ycknagHeHa,

nporpama BUCHe, ro/1oC BiACTaE Bif, 3060parkeHHs, a came 306paKeHHA YacTo BTPAYAE YiTKICTb.

CborogHi Habupae nonynapHocTi i cepBic Google Meet ansa npoBeAeHHA BUCOKOAKICHUX BipPTyaslibHUX 3aHATH,
6aTbKiBCbKMX 360piB, KOHdepeHLit 6aTbKiB i BUMTENIB, PENETUTOPCTBA | HABITb LUKINIbHUX COLia/IbHUX 3aX04,iB.

Google Meet ao3Bonse:

— iHTerpauito B pi3Hi CMCTEMM KaNeHOAPHOro MNJaHyBaHHSA, 30Kpema Google, 3aBASKM YoMy BUKNaZadvy i CTyaeHTam

NpPOCTille KOOPAMHYBATK Yac 3yCTpidi;

— NPOBOAUTM ayAio Ta Bifeo TPAHCAALLO 3 BUCOKOI AKICTIO;

— ALeMOHCTPALil0 CBOro ekpaHy byab-KMM i3 y4acHMKIB 3ycTpiyi;

— BMKNAZau, AK OpraHizaTop OHNaMH-3B’A3KY, MAa€ 3MOry BUOPATU KiZIbKOX CTYAEHTIB A4/19 O4HOYACHOTO MNOKA3y eKpaHis.;

— [AOCTYNHa MOXKAMUBICTb YaTy;

— obmerKeHb y Yaci NpoBeAeHHA Bife0-3ycTpiyeit Hemae;

— ANA nepexofy Ha Bifeo-3ycTpiy HeobxigHe NvLe NOCUNAHHA.

[eAry He3pyyHicTb y BUKOPUCTaHHI Google Meet CTBOPIOE BifCYyTHICTb MOXKAMBOCTI 3aNUCY OHMAWH-3aHATTA i Te, WO ANA
CTBOPEHHSA Bif,e0-3yCTpiyi NOTPiOHO BBINTM B aKKayHT G Suite, BpaxoByrouu, Wo 6inbLwicTb BUKopucToBye Gmail-akkayHT.

MpoTe, nonpu Te, WO B AeAKUX BapiaHTax MOX/AMBO felo binbw poswupeHuii dyHKUioHan, HiX y Google Meet, ana
6iNblWOCTi 3 HUX HeobXigHO 3aBaHTaXKyBaTU A04aTKOBE NporpamHe 3abesneyeHHn Ta iCHYOTb 0BMeXKeHHA y Yaci gna Bigeo-
3B’A3Ky y 6e3KowToBHUX Bepciax. [Ans Bganoro Bubopy cepsicy NoTpibHO chopmyBaTH YiTKi 3aBAaHHA, AKi nepepbayvaeTbea
BMKOHYBATM 3 CTYZL€HTAaMM Nif, Yac Bife0-3yCTpidi, Ta yCBIOMNIOBATU OYiKyBaHi pe3yabTaTh Micaa iXHbOro BUKOPUCTAHHA.

Y CBOI NPaKTULi MW KOPUCTYEMOCA A0AATKOM ZOOM ANA NPOBEAEHHA NEKUiMHMX i NPAKTUYHUX 3aHATb 3 MAaTEMATUYHUX
OMCUMNAIH. 3aBaHTaXKeHUM Ha TenedoH Zoom Aa€ MOXKAMBICTb AK BUKAAZAYY, TaK i CTyAEeHTaM AeMOHCTPYBaTU BNACHI 3anucy,
L0 BUKOHYIOTbCA BesnocepeaHbo Nig Yac NOACHEHb BUKNaAa4a abo Bignosigen cTyaeHTiB. TaKMM YNHOM, BMOHTOBAHA GYHKLUsA
OEMOHCTPALT eKpaHy CNYKWUTb 3aMicTb 3BMYAHOT AOWKK. Ane € OguH HegoniK. CnpamoBytouM Kamepy TenedoHy Ha apKyLl
nanepy, My 3MyLLEHi OAHIEID PYKOIO TPUMATH TesledOH, a iHLWOo pobUTK HeobxiaHi 3anucy, Wwo ¢isnyHo He3pyyHo. Tak, HasBHA
OH/NIAaMH-A0LLIKA A03BONAE NUCATU Ta BUKOHYBATU PUCYHKM, NPOTEe Ha GOPMYBaHHA TaKUX HAaBUYOK, AIK TO KaXyTb, ,,HAOUTTA pyku”,
3HaZ06MTbCA HEeMano Yacy. A Ha Le MOro 3apas MpoCTo He BUCTAYa€E. XTOCb CKaxKe, WO iCHYE cneujanbHe obnagHaHHA ann
3aKpinneHHA TenedoHy. Ane He BCE MOXKHA OTPMMATU MUTTEBO Y TenepillHix ymoBax. Ta, Monpu BKasaHi He3py4YHOCTIi, A0AaTOK
Zoom BUAIBUBCA HalbiNbll KOPUCHUM.

HanpuKknag, nig yac BuBYeHHs Tem ,Mobyaosa rpadikis GyHKuUiA”, ,P03B’A3yBaHHSA PiBHAHb, HEPIBHOCTEN Ta iX CUCTEM
rpagiyHo”, ,MHororpaHHuKkK”, ,Tina obepTaHHs”, ,,KombiHauii Tin” i T. N., TO6TO Tem, Ae HeObXiAHO BUKOHYBaTK pi3Hi Nobyaosu,
OCHOBHOIO NPOBAEMOIO € HEMOKNUBICTL NOCTYNOBOI, TOYHOI, 06I'PYHTOBAHOI NO6YA0BM reOMEeTPUYHUX 306pakeHb. Tak, AaHui
cepBic MPOMOHYE BMOHTOBAHY OHJ/IAMH-AOLWKY, MOXAMBICTb 3aBaHTaXKEHHA roToBux ¢GanniB i3 Hanepes NigroToBAeHUMMU
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PUCYHKamMM, AEMOHCTpaLilo eKpaHy (WO BuMMarae foaatkoBoro obnafHaHHA), ane BaXAWBO, W06 CTyAeHTM He MpocTo
nepemasntoBasv roToBUM PUCYHOK Y poboUMiA 30LLKMT, @ 3p03yMinu ioro. | TyT BUHMKAE noTpeba y 3BUYHIl A4/1A HAac KAacHin gowiuj,
a BOHA BiacyTHA. 33419 06’ EKTUBHOI OLLIHKM aKTMBHOCTI Ta YBAXKHOCTI YCiX CTYAEHTIB Nif, 4ac OHNANH-3aHATTA MU NMPOMNOHYEMO iM
BMKOHATV PUCYHKM Yy YepHETKAX, a NOTiM, CKOPUCTABLUMCb 4EMOHCTPALLIED eKpaHy, Npe3eHTyBaTH ix. Micns nepernagy ycix pobit
BMOPATV NPaBUIBHUIA PUCYHOK i CNiZIBHO MpaLtoBaTH Aani. K NOKa3ye BAACHUIA AOCBIA Takoi pob0TH, AeLO NACUBHI CTYAEHTU
3MYyLUEHi aKTUBI3yBaTUCb | BpaTh aKTMBHY y4acTb Mifg Yac BUKOHAHHA NOCTaBAEHUX 3aBAaHb. Y pesynbTaTi, AK BUABKUOCD, Te, WO
cnoyaTtky 6yno npobaemoto, [ONOMOIO 3a4iATU YCix 6€3 BUHATKY YYaCHUKIB Bifeo-KoHpepeHLii.

AK cepef, BUK/IQA4aLbKOro, TaK i CTYAEHTCbKOrO KONIEKTUBY NPaKTUKa NPOBeAeHHA CEMECTPOBUX i AepiKaBHUX eK3aMeHIB,
3aXUCTY KYPCOBUX i MaricTepCcbKux pobiT B OHMaMH-pexknmi y Kam’aHeub-MNoginbCbKoMy HaLioHaNbHOMY YHIBEPCUTETI iMmeHi IBaHa
OrieHKa BUK/IMKaNa HeOAHO3HAYHe BPaXKeHHA, @ Came Yepes TaKi HIoaHCK:

— 36iih y poboTi cuctemun Moodle, BUKIMKaHWIA T nepeBaHTaXKEHHAM Y Nepios, NpoBeAEHHA eK3aMeHaL,iHoT cecii;

— HEeoYiKyBaHe BMMKHEHHA e/IeKTpOeHepril, Yyepes WO Y/JeHW eK3ameHauiliHOoi Komicii 3mylweHi 6yan TepmiHOBO
3MiHIOBATU MicLLe NoKaLii;

— He 3aBXAu AKICHUI, a TO 4, B3arai, BiACyTHill iHTepHEeT-3B'A30K AK Y 3aKNaAj BULWOI OCBITU, TaK i BAOMA Y CTYAEHTIB;

— NOBTOPEHHA eK3amMeHauiiHuUX 6ineTiB nig Yyac ek3ameHiB y Pi3Hi AHI B pi3HMX Migrpynax oAHiel rpynu, cnpuymMHeHe
HenoiHpOPMOBAHICTIO YNEHIB eK3ameHaLiMHUX KoMicilt npo ocobansocTi poboTn cuctemun Moodle;

— HEMOK/IMBICTb MOBHOLLIHHOTO 06’ EKTUBHOTO OLLiIHKOBaHHSA 3HaHb CTYAEHTIB.

BUCHOBKU

HasBaHi BULLE OHNAMH-CEPBICK [03BONAOTL YPISHOMAHITHIOBATU HaBYabHUI NPOLEC, NiACUANTA MOTMBALLIO HAaBYAHHS,
pPO3BMBATM HaBMYKM KOMYHiKaLii. TakoX 3HiIMalOTbCA BCi NcmxonoriyHi 6ap’epun. BUKOPUCTAHHA BULLE PO3FNAHYTUX Mporpam
NiABULLYE TXHIO KOHKYPEHTO34aTHICTb, CTBOPHOE YMOBM A1A NoBYyA0BM iHAMBIAYa/NbHUX OCBITHIX TPAEKTOPIN, MaKCMManbHOI
iHOMBigyanisauii HaBY4aNbHOrO Mpouecy, NOEAHYOUYN CaMOCTIMHY Ni3HaBa/ibHY AiA/bHICTb YyYaCHMKIB HaBYa/NbHOrO npouecy 3
Pi3BHOMaHITHUMM fykepenamu iHbopmaLii, rpynoBy poboTy, OnepaTUBHY i CUCTEMATUYHY B3AEMOZIO 3 BUKIaZavyamn. Zoom npu
BCiX CBOiX MO3MTUBHMX XapaKTePUCTUKaX Ma€ 3HayHi npobnemu 3 6e3nekoto, TOMy BCTaHOBNIOKOYM Moro, 060B'A3KOBO BapToO Ha
e 3BaxaTtu. 3a gonomoroto Skype HeMOKMBO NOBHOLHHO KOpUCTyBaTUCA Y GOPMATI Bifeo-HaBYaHHA.

MpoTe, noBinbHMI Temn iHGoOpMaTM3aLii OCBITU B3arani, i NpodeciMnHO-TEXHIYHOI 30Kpema, He [403BOJIAE Megaroram
BMKOPUCTOBYBATM HaBYa/IbHWIN NOTeHUian IHTEpHeTY NOBHOI Mipoto. Y MOBCAKAEHHIW NeaaroriyHiin NpakTuLi HasBHa HU3Ka
npobsiem: Le i 3acTapifie TexHiYHe Ta NporpamHe 3abe3neyeHHs OCBITHbOrO NPOLECY, HEAKICHWUI iIHTEPHET-3B'A30K, HEAOCTATHIN
piseHb IKT-KOMNeTeHTHOCTI neparoris WoOA0 CyvyacHWMX NoTpeb OCBiTM, MCUXOJMIOTiYHA HEroTOBHICTb binbwocTi neparoris Ao
3acToCyBaHHA XMapHUX Ta web-TexHo/10rii B CBOIlt NpodeciliHii AianbHOCTI.
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ONLINE SERVICES FOR DISTANCE LEARNING OF MATHEMATICS
FOR STUDENTS OF UNIVERSITIES: ADVANTAGES AND DISADVANTAGES
Tetiana Dumanska
Kamianets-Podilskyi lvan Ohiienko National University, Ukraine

Abstract.

Problem formulation. The end of the school year in higher education institutions of Ukraine took place in unusual conditions. The introduction of
quarantine due to the coronavirus epidemic forced the completion of distance learning. Lectures and practical classes, laboratory
works, tests, course and state exams, defense of the diploma, and master's theses were conducted online. This form of education
requires appropriate teaching aids, which, as it turned out, are not enough, some had to be made independently, hastily, not always
qualitatively. What did the "forced experiment" of the transition to distance learning show? How did the available online resources
prove themselves in practice? These problems will be discussed in this article.

Materials and methods. The experience of application the platforms Moodle, Skype, Google Meet, Zoom during our distance learning form was
used to write this article. Pedagogical observation of the course of study, study, and analysis of the achieved results, systematization,
and generalization for the formulation of conclusions and recommendations, comparison were chosen as the main research methods.

Results. Based on the authors' own experience of organizing distance learning mathematics for future mathematics teachers, bachelors of
economics, studying the source base on the research problem, in the article we reveal the meaning of the concept of the notions
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“education” and “distance learning”. Also, we describe and analyze our experience of using the platforms Moodle, Skype, Google
Meet, Zoom, their advantages and disadvantages in comparison with traditional technologies of teaching mathematical disciplines
in higher education institutions. We note that these advantages and disadvantages are important factors in improving distance
learning, in particular the improvement of online services, which significantly affect the achievement of planned learning outcomes.

Conclusions. Distance learning with quality and effective technical support should become an integral part of teaching mathematics to students
of higher education institutions. It will be more effective when using group and individual forms of learning. In this case, it provides
a differentiated, personality-oriented approach to each of the students.

Keywords: education, distance learning of mathematics, online services.
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METOAUYECKAA NOArOTOBKA BYAYLUEIO YYUTENA: TAPAHTUU U LLAHCDI

AHHOTAUNA

@PopmynuposaHue npobaemel. Heobxodumocms eBHeOpeHUs 06pazosamesnvHbiXx MmexHonozul, obecrneyusarOWux ycnewHocms
obyyaroujuxca u obozaweHue ux cybbeKmHo2o oneima, U omcymcmeue crnocobos UX peaau3ayuu 8 3asucumocmu om
KOHKpemHo20 MamemMamu4ecKo2o COOepHaHus mpebyom om y4umens CaMOCMOAMENbHO20 MOUCKA 3mux crnocobos.
BosHukaem sonpoc: «Kak ekao4ume 6ydywux yqumeseli 8 peweHue 3a0ay o nepeHocy obujux 3akoHomepHocmeli 0by4YeHus,
fIeHMAUUX 8 OCHOBE cOBPeMeHHbIX 06pazosamesbHbIX MexHo02ul, HO KOHKPemHylo cumyayuto, Kaxkol 00axHasa 6bime npu
3Mom memoouvecKas nodoepHKa oby4arouwuxca?».

Memooeb! uccnedosaHus. MemoO KoAAeKMuUBHO20 Cy6beKMHO20 0Mbima; aHAAU3 U CO8epWEeHCMB808aHUE MemoOUYeCcKUX MPOEKMO8
cmydeHmos ¢ no3uyuli mpebosaHuli desmesnbHOCMHo20 Nodxoda U AUYHOCMHO OpUEeHMUPOBAHHO20 0byYeHus; 0bobweHue
memoduyecKux 3ampyoHeHuli cmydeHmos u cnocobos ux npeodoneHus.

Pe3yabmameol. 060cHO8aHA HEOHXO0OUMOCMb BK/IHOYEHUS Ka#(0020 Bydyuje2o y4umesns 8 CAMOCMoAmesibHoe pelleHue CO8PemMeHHbIX 3a0a4
00y4YeHUs WKOMbHUKO8 MamemMamuke; ocyujecmeseH ouck crnocobos 6KswveHUa 6yoywux ydumeneli 8 peweHue
npakmuy4eckux 3a0ay obyyeHUs mamemamuke; 8blpabomaHel Modxodel, Oaroujue 2aPAHMUU U WAHCb! 6yOywum y4umenam 8
ux memoduyeckol nodzomoske.

Bbigodbl. Memooduyeckas nodzomoska bydyujux ydyumeneli 00aXHA 2apaHMUpPO8AMb U3yYyeHuUe 3aKOHoMepHocmel 0by4eHuUs, 1exaujux 8
OCHOBe cospemMeHHbIX 06pa308amernbHbIX mexHosno2ul, demMoHcmpayulo 0bpa3yos ux peanu3ayuu, MOCMAHOBKY 3adad,
mpebyowux camocmosmesibHbIX MEMOOUYECKUX peweHuli, U Mmemoou4ecKyrto noO0OepIHKy MPouecca ux peweHus, 0aruyo
WaHc Kaxcoomy oby4yarowemMycs cosepuieHcmeosams ceoli memoouyecKkuli onsim.

K/IKOYEBBIE C/IOBA: memoou4yeckas no02omosKa; obyyeHue mMamemamuke; Memoou4yecKue MPoEKMbl; deamenbHOCMHbIU NMooxoo;
AIUYHOCMHO OPUEHMUPOBAHHOE 0BYyYeHUE.

BBEAEHUE

MocraHoBKa npo6aembl. OQHOW M3 COBPEMEHHbIX TeHAEHLMIN COBEPLUEHCTBOBAaHMA MAaTeMaTMYyecKoro obpasoBaHus
ABNAETCA BHEAPEHWEe TEeXHONOTMI, OCHOBAHHbIX Ha MONOXEHUAX CUCTEMHO-AEATEeNIbHOCTHOrO MoAX04a W JIMYHOCTHO
OPUEHTUPOBAHHOTO 06yYeHMA. O4HAKO 3TU NOIOKEHUA HOCAT NCUXONOrO-NeAarorMyeckumii XapakTep, 3HAUYUT, HYXKHO He TO/IbKO
nccnenoBaTb NPOLLECC UX NEPEHOCA Ha KOHKPETHYI0 METOANYECKYI0 CUTYaLUMIo, CBA3AHHYIO C MaTEMATUYECKUM COZepKaHMeMm,
HO 1 BKNOUUTD ByayLLIMX yunTenei B 3ol npouecc. OAHUM U3 TaKMx cnocobos aBnseTca pa3paboTka cTyaeHTaMM MeTOAUYECKUX
NPOEKTOB, CBA3AHHbIX C pelleHNneM NPAKTUYECKMX 3a4a4 0byyeHus, n obecneyeHme NpoLecca NPOEKTUPOBAHMA MeToAUYEeCcKoM
NoAAEPMKKOM CO CTOPOHbI NpenoaaBaTtens.

AHanu3 aKTyanbHbIX MccnenoBaHui. B gucceptaumoHHom uccnegosaHuu P.P.laxmaposoit (Llaxmaposa, 2003)
060CHOBAHbI YCNOBUA YNYYLIEHNA METOAMYECKOW MOAroTOBKM OyAywiero yumtens 3a cYeT OpraHusaumMu negarorMyeckon
NPaKkTUKK: GyHAMpPOBAHME OMbITA CTYAEHTOB (MCUXONOro-negarormyecknx, MatemaTMyeckMx 3HaHWUM, YMEHUI U HaBbIKOB);
BKNIOYEHME CTYAEHTOB B MPOEKTUPOBAHNE NHANBUAYANbHOTO MapLUpyTa NPOXOXKAEHUA Nefarormyeckomn NPakTMKKM; peanmsaumn
JIMYHOCTHO OPUEHTUPOBAHHOO NOAXOAA K OPraHM3aLMK U NPOBEAEHWUIO NefarorMyeckux NPakTUK; NpUMMeHeHne PernTUHIOBOM
CUCTEMBI OLLEHMBAHMWA pPe3ynbTaToB NpPakTUKU. OT ceba no6aBMM, YTO He TONbKO Mejarormyeckas NMPaKkTUKa U ycnosua ee
OpraHun3aumm CnocobCTBYIOT YAYYLLIEHNIO METOANYECKON NOATOTOBKM, HO M paboTa Haj MEeToAMYECKUMMN NPOEKTaMM B TeyeHue
oby4yeHusA B By3e.
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MpeanoxeHo (Januurep, 2006) coBepleHCTBOBATb METOAMYECKYIO CUCTEMY MOATOTOBKM YUMTENA 32 CYET YCTPaHeHUA
CYLLLECTBYIOLLMX HEAOCTAaTKOB, K KOTOPbIM OTHECEHDI:

- 06bem 1 cogeprkaHve pyHAAMeHTaNbHOW NOATOTOBKM B MefarorMyeckom By3e NpeacTaBnifer coboi «ypesaHHbIn»
BAPMAHT KJ1aCCUYECKOro YHUBEPCUTETCKOro 06pa3oBaHus;

— MNOCTOAIHHAA TEHAEHUMA K YMeHblUeHU0 obbema ¢yHAAMEHTaNbHbIX MaTEMATUYECKUX KYpCOB WU CTpemseHue K
dopManmsaummn cogepRaHna NnpeaMeTHON NOATOTOBKMY;

— YPOBEHb WKO/IbHOTO MaTeMaTMYeCKOro 06pa3oBaHNA CTYAEHTOB He NO3BONAET UM A0/KHbIM 06Pa3om yCBOUTL KypCbl
MaTemMaTUYecKoro aHann3a, anrebpbl, reoMeTpun, KOTopble abCTPaKTHbI MO CBOEMY COAEPIKAHUIO;

- TPebyloT U3MEHEHUA CcofEepKaHUe W CTPYKTypa MaTemaTM4ecKoW U MEeToAMYEecKOW NOArOTOBKM B HAnpaBAEHUU
YCUNEHUA WKOIbHOTO KOMMNOHEHTA MaTeMaTMYecKoro obpas3oBaHua ¢ nocneaytouelt pyHaameHTanM3aLmen 3HaHU;

— OTCYTCTBYIOT AOCTATOYHbIE TEOPETMKO-METOA0/IOMMYECKME OCHOBaHUA AN oTbopa copepikaHua, metogos, Gopm K
cpeacts npodeccnoHanbHO-NPeaMeTHOW NOATOTOBKM YUUTENA MATEMATUKM;

- pyHAaMeHTanbHas npegMeTHas MNOATOTOBKA YUYMTENsA OCYLLEeCTBAAETCA B OTpbiBE OT NpPOdPeccUoHaNbHO-
neparormyeckon.

Kak BMAMM, OCHOBHOE HanpaBNeHUA COBEPLUEHCTBOBAHWA METOAMYECKOM MOArOTOBKM CBA3AHO C U3MEHEHUSMU B
dyHAameHTaNbHOM MaTemaTMyeckol noarotoBke. OT ceba cKa)kem, 4TO nopa BBOAWUTb MNOHATUE «dyHAAMEHTANbHAA
MeToAMYecKana MOArOTOBKA yuuTena», KoTopas npeaycmatpuBaeT BfafeHWe CTyAeHTaMu 3aKOHOMEpPHOCTAMWM oby4veHuA
maTemaTuke.

Cpeayv HanpaBneHWl COBEpPLUEHCTBOBAHMA MOArOTOBKM yuuTena B.A.JanuHrep BblaenseT HanpaB/ieHHOCTb 0byyeHus
OMCUMNIMHAM NCUXON0ro-NeAarorMyeckoro 1 MeToAM4eckoro Lukaa Ha GopmupoBaHue npodeccroHabHbIX MPOEKTUPOBOYHbBIX
YMEHMI, YTO CO3BYYHO C NpegaraeMbiMn HaMU UAEAMMU SAHHOM CTATbMU.

N.A. PaxmaHoB (PaxmaHoB, 2011) coBeplUeHCTBOBaHME BY30BCKOrO Kypca MEeTOAMKW O0byyeHus maTemaTuKe B
Y36eKnctaHe cBA3bIBaeT C O6WMMWM METOOMYECKMMWM HaBblkaMuM, KoTopble Heobxogumo dopmupoBate y byaywero
npenogasaTtens MaTeMaTuKu:

- 3HaHWE N YMEHMEe NPUMEHATb Ha YPOKax MaTeMaTUKMU Hay4dHble MeToAbl (aHaNM3 MaTepuana ypoka C MeTo4aMYeCcKom
TOYKM 3pEHUA, CUHTES, abCcTparmpoBaHue, 0606LEeHNE, CPaBHEHME, CONOCTaBNEHUE, UHAYKUNA, AeAyKUWA, HabnoaeHus);

— YMeHWe aHa/IM3MpPoBaTb OCHOBHbIE MOHATUA, COAEPKAHNE TEM U NOTUYECKYHO CTPYKTYPY Kypca MaTemMaTuKu;

— YMeHWe NpaBuUAbHO NOAOUPATL CTPOTYIO HAYYHYHO CTeNeHb U3/10XKEHMA HOBOIO MaTepuana;

— HAy4uTb yyalmxcsa paboTaTb € y4eOHUKOM MaTeMaTUKK;

- YMeHWe NpeaBuaeTb BOSMOXKHbIE 3aTPYLAHEHNSA B U3YYEHUM YHALMMUCA KOHKPETHON TEMbI M OPraHM30BaTb paboTy no
UX YCTPaHEHMWIO;

— YMeHMe BblAENUTb U CUCTEMATU3NPOBATL Ba*KHOE B U3y4aeMOM MaTepuane;

— YMeTb KnaccudpuumpoBatb y4ebHble 3a4a4m, BbibpaHHble ANA peLleHna Ha ypoKe.

Ha Haw B3rnaa, yKasaHHble YMEHUA MOXHO OTHEeCTM K GyHOAMEHTaslIbHOW MeToAMYEecKOn MnoarotoBke Oyaylumx
yuutenen.

B UcnaHum (Angel et al, 2016) uccnepgoBanncb MeToAMKK, Npeanaraemole Npodpeccopcko-npenoaaBaTeIbCKMm COCTaBOM,
y4yacTByHOLMM B NOAFOTOBKe byayLmx yunteneit. OnpeseneHo YeTbipe OCHOBHbIX YPOBHA UX METOAMKM 0ByYeHus:

1) pelicTBUA Ha YPOBHE UHTYULLUK;

2) peWcTBMA MpeacTaBaatoT coboi cuTyaumu, npeanaraemble AN ycuneHUs obyyeHus, a pecypcbl CAyXKaT Ans wx
NoAAepKKu;

3) pencTBMA M AWAAKTMYECKMEe pecypcbl CAyXaT Ana obneryeHua obyvyeHWA CTYAEHTOB M OCHOBAHbl Ha JOTUKe
BbIABNEHUA MAEN 0B6YUaOLWMXCA U UX PacLIMPEHUU 1/UAn 3ameHe NPaBUIbHbIM peLleHnem;

4) [eincTBMA OCHOBaHbI Ha UCC/EA0BAaHUUN CYLLECTBYIOLWLMX Npobiem 06pa3oBaHMA U UAEN CTYAEHTOB ABAAIOTCA OCbiO
y4ebHO-TPEeHMPOBOYHOrO NpoLecca, Koraa CTyaeHTbl paboTatoT B CUTyaumaAX, CBA3aHHbIX C Byaywien NPakTUKOM U PasMbILLAAIOT
0 TOM, KaK C HUMU CNPaBAATLCA.

MNccneposanua B Utanum (Scaradozziet al, 2019) 6binm cBA3aHbI C aHAIM30M PE3YNbTATOB BHEAPEHUA YUUTENAMMU TEX UAN
WHbIX TEXHONOTUI 06y4eHnsa. OTMETUM HEKOTOpbIe BblBOAbI:

1) nouck cnocoboB OLEHKM TOTO, yCMELHbl AeNCTBUA yUUTeNA MO BHEAPEHUIO TEXHONOMUI, NPOAO/KAETCA, TaK He
HalgeHo noKa a¢deKTMBHOro cnocoba;

2) ycnewHoCTb BHEAPEHUA MOXKEeT bbiTb AOCTUTHYTa B TOM C/y4yae, eciu yuuteneir obyyatoT BbINOAHATb 3HAYMMbIe
OeNCTBUA, MOCKO/IbKY MMEHHO OHM OTBEYatoT 3a 06pa3oBaHMe yyaLLmxca;

3) BbIpaboTaHbl HEKOTOPbIE MOAENN 0ByYeHMs, PaCNPOCTPAHUBLUMECA NO BCEMY MUPY: MOAE/b NPUHATUA TEXHOIOTUN;
TEOopWA NNAHMPYEMOro NOBeAEHUSA; eAMHAA TEOPUA NMPUHATUA U NCNOb30BAHUA TEXHOIOTUIA;

4) npepnoXKeHbl AUAAKTUYECKME METOAMKM: LMdPOBOE NOBECTBOBAHME M OBCYKAEHWNE B Knacce.

CoBeplUeHCTBOBaHME MOArOTOBKM OyAyllero yd4utens MaTemaTMKM C MCNOJIb30BaHMEM METOAMUYECKUX MPOEKTOB
pacKpbIBaeTCA HaMK B KONIEKTUBHOM MOHOrpadumm, co3gaHHoi nog peaakuveit H.A. TapaceHkosoit (Manosa, 2019).

Lienbio ctaTtbu sABNAETCA PACKPbITUE CNOCOOOB OpraHU3aLMM MEeTOAMYECKON NOAAEPKKU CTYAEHTOB B pellueHuu
COBPEMEHHbIX 33434 06pa3oBaHMA U NpeacTaBieHne pe3ybTaToB UX peannsauum Ha npumepe Bbinycka 2020 roga 6yaywmx
yuuTeneit matemMaTuKku B BpAHCKOM rocy4apcTBEHHOM YHUBEPCUTETE.

METOAbI UCCNEOQOBAHUA
MeToz, KONNEeKTUBHOTO CyGbeKTHOro onbiTa NpeAycMaTpuBaeT cobalogeHne BocbMu atanos (Manosa, 2008):
1) aKkTyanusauma cy6beKTHOro OnbiTa CTY4EHTOB;
2) uM3yyeHue TEOPUM BOMPOCA M TEXHOIOTUIA ee NMPUMEHEHMS;
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w

) NpUMeHeHWe TeopuM K paspaboTKe UM aHANN3Y KOHKPETHbIX GParMeHTOB YPOKa Mo, PYKOBOACTBOM MeTOAMUCTa;
) camocTonATenbHas rpynnoBas paboTa no pa3paboTKke UAM aHANU3Y KOHKPETHbIX GParmeHTOB YpPOKa;
) KoppeKums n oboralieHune rpynrnoBoro onbiTa;

6) camocToaTesbHan paboTa No pa3paboTKe U aHaNM3y KOHKPETHbIX GParmeHTOB YpoKa C nocaeaytowein nposepKom
METOAMCTOM B UHAMBUAYANbHOM NOPALKE;

7) KoppeKkuusa u oboraleHne UHAMBUAYANbHOTO ONbITa Ka¥4oro;

8) odopmieHne KONNEKTUBHOIO CyGbEKTHOIO OMbITa B BUAE NEYATHbIX MaTeprasos.

MeToga AoKasan cBoo 3GGEKTUBHOCTb NPU PACCMOTPEHUM OTAE/bHbIX BOMPOCOB NPOrpaMmbl MeTOAUKM 06ydeHus
MaTemaTuKe, Npu paboTe Hafd METOAMYECKMMM MPOEKTAMU, MpPU PELUEHUU aKTyasbHbiX Npobnem obyyeHUsa maTemaTvke B
paMKax BbINYCKHbIX KBAIMPUKALMOHHbBIX paboT.

MeToz aHan13a U COBEPLUEHCTBOBAHUA METOAMYECKMX NPOEKTOB NPeAyCMaTPUBAET UX aHaM3 C No3uLmMit cobaogeHun
TpeboBaHUIN [AeATeNbHOCTHOrO MNOAXO4a WM JIMUHOCTHO OPMEHTUPOBAHHOrO o6yuyeHWa C nocneaytoweinn  BblipaboTKoOM
MEeTOAMYECKOV NOALEPKKN COBEPLIEHCTBOBAHMA NMPOEKTOB.

MeTtos, 0606LeHNA MeTOAMYECKUX 3aTPyAHEHWI CTyAeHTOB M cnocoboB WX NpeofoseHus npedycmaTpusaet
KOHCTPYMPOBaHWE COOTBETCTBYHIOLLMX BbIBOZLOB B PaMKaX Hay4HbIX My6AMKaLMiA, NOArOTOBEHHbIX CTYAEHTaMWU CAMOCTOATE/IbHO
WK B COABTOPCTBE C NpenogaBaTesiem.

Ul b

PE3Y/IbTATbl UCCNNEOBAHUA

HeobXxoAMMOCTb BKAOYEHNA KaXKA0ro byayLwero yuntens B CamocToATelbHOE pelleHre COBPeMEeHHbIX 3a4a4 obyveHus
LIKO/IbHWKOB MaTeMaTUKe 060CHOBbIBaeTCA Tpems dbakTopamu:

1) pelweHue 3aa4 BHeAPEHUA COBPEMEHHbIX 06pa30BaTeNbHbIX TEXHOOMMI, OCHOBAHHbIX Ha A€ATENIbHOCTHOM Noaxoae
M NIMYHOCTHO OPUEHTUPOBAHHOM 06y4YeHuM, TpebyeT nccnenoBaHMA C YYETOM PA3INYHBIX CTUEN yunTenei (Kaxabli cTyaeHT
MMeET CBOM CTU/Ib 0byYeHus);

2) [aeT BO3MOXKHOCTb MCCea0BaTb NPOLECC BHEAPEHUA TEXHONOMMI Ha Pas/IMYHOM MATEMATUUYECKOM COAEPIKAHWUU
(KakAabli CTYAEHT 3aHMMAETCA CBOMM COAEPMKAHNEM),

3) [JaeT IMYHOCTHBIN POCT KaXKAOMY CTYAEHTY (MOCKO/IbKY MOUCK METOAMYECKUX PELUEHUI TpebyeT 3HaAUYUTENbHbIX
WHTENNIEKTYaIbHbIX YCUUNA, COOTHECEHWA CBOUX METOAMYECKUX AEeWCTBUIN C NOCNEACTBUAMM AR YHALLMXCA U NONb30BaTENAMM
WX NPOAYKTa, MHOFOKPATHOIO COBEPLUEHCTBOBAHMNA CBOMX METOAMYECKUX AENCTBUIA).

BKntoueHne byayLumx yumtenen B pelieHune npakTMYecKnx 3agay obyyeHma MaTteMaTKe MOXKET ObITb OCYLLLECTBIEHO MpU
PacCMOTPEHUMU OTAE/bHbIX BONPOCOB NPOrpammbl METOAUKMN 0ByYeHWUs MaTeEMaTHKe Yepes BbINONHEHNE AOMALLHUX 3a4aHUI K
3aHATUAM, NpU paboTe HaA UHOMBUAYANbHLIMU METOAMYECKMMMN MPOEKTAMM B KaXKLOM CEMECTPE, NPU PelleHUn aKTyaNbHbIX
npobaem oby4eHns maTemMaTUKe B PaMKax BbINYCKHbIX KBaNIMUKALMOHHbIX paboT (BKP).

ObecneynTb YCnewHoCTb CTYAEHTOB B MX CAMOCTOATE/IbHOM peLleHnn npobnem obyyeHUs maTemaTMKe MOXKHO npwu
cobNt0EeHMM CeayIoLLMX YCNOBUIA:

1. KaxKabImM CTYAEHTOM A0/XHbl 6bITb 0OCBOEHbI 6a30Bble METOAMKM 0ByYeHUs maTemaTuKe (MeToanka GopmMmnpoBaHna
NOHATUIA, MeToAMKa GOPMUPOBAHUA YMEHWUI, MeToAMKA MW3YyYeHUs Teopem, MeToaMKa ObydyeHus pelleHuto 3agad),
pacKpblBatoLLMe OCHOBbI METOANYECKOW AeATENbHOCTU YUUTENA HA KaXKA0M YpPOKe.

2. [omkHbl 6bITb MPOAEMOHCTPUPOBaHbI 06pasubl peanusaumMum [eATeNIbHOCTHOTO MNoAXo4a W JIMYHOCTHO
OPUEHTUPOBAHHOTO OBYYEHUA B Pa3IMYHbIX MaTEMATUYECKUX TEMaX.

3. [lonKHa BbITb OKasaHa MeToAMYecKas MOAAEP)KKA CTYAEHTOB B MX CaMOCTOATE/IbHOM pelleHUM 3aZad B pamKax
METOAMYECKUNX MPOEKTOB.

Ha nepsom amane memoduyveckoli mod0epiKu BaxHO chOpPMyNMpPOoBaTb 3agaHuNe TakK, YTobbl OHO OTpaKano TpeboBaHUA
K pe3y/abTaTam ero pelueHus. B aTom cnyyae TpeboBaHNA ABNAIOTCA OPUEHTUPAMM B MPOLLECCE PeLUeHWUs 3HAUYUMbIX 419 NPAKTUKK
3ajau.

MpvBeaem npumepbl 3a4aHUN.

3a0aHue «Y4yum u y4umca pewames meKkcmossle 3a0a4u»:

1. Bbigenute TN pelaemMoit 3a4a4m (3arol0BOK KOMMbIOTEPHOM Npe3eHTaLum).

2. BblgenuTe TeopeTUyeckne OCHOBbLI PelleHus 33434 AAaHHOTO TUMA U YYTUTE aKTUBHYIO AEeATEeNIbHOCTb yYaluxca npu
paboTe c TeOpeTUYECKMM MaTepuanom (nepsbliii cnaig).

3. PackpoiiTe gnanor ¢ y4almMmMmca Ha YeTblpex 3Tanax paboTbl € 3aga4ei: aHaNn3 ycnosus, NOUCK cnocoba peleHus,
odpopmaeHue pelleHuns, noaseseHWe UTOroB paboTbl HaZ 3aZayeit (4na Kaxkaoro sTana oTAe bHbIV cnaing).

3adaHue «Y4yum u yqumca pewame NAgGHUMeMpuYeckue 300a4u Ha KOMOUHayuu guayp»:

1. Bblgenute TMN KOMBUHALMKN GUTyp (3aroNOBOK KOMMbIOTEPHOM Npe3eHTaLum).

2. BblaenuTe TeopeTMyeckne OCHOBbLI PelleHMs 33434 SaHHOTO TUMA M YYTUTE aKTUBHYIO AEATe/NIbHOCTb yyaluxca npm
paboTe c TeOpeTUYECKMM MaTepuanom (Nepsbliii cnang).

3. PackpoiiTe gnanor c yyalmMmMuca Ha YeTblpex 3Tanax paboTbl ¢ 3aga4eit: aHaNn3 ycnoBuA, NOUCK cnocoba pelleHus,
odpopmneHue pelleHuns, noaseseHWe UTOroB paboTbl HaZ 3aZayeit (ana Kaxkaoro stana oTAe/bHbIV cnaing).

3adaHue «Yyum u y4umca pewamse 3a0a4u EM3x»:

1. BbibepuTe 3agaHue EMN3, cootsetctaytowee Teme BKP.

2. BolgenvTe TMN pellaemoli 3a4,aum (3aroI0BOK KOMMNbIOTEPHOW NpeseHTauuu).

3. BblgenuTe TeopeTUyeckne OCHOBbLI PelleHus 33434 AAaHHOTO TUMA U YYTUTE aKTUBHYIO AEeATEeNIbHOCTb yYaluxca npu
paboTe c TeopeTUYecKum matepuanom (nepsbiii cnana).

4. PacKkpoiTe AManor C y4alMMmncA Ha YyeTbipex 3Tanax paboTbl ¢ 3a4ayeli: aHaM3 ycioBuMA, MOUCK cnocoba pelleHus,
odopmaeHune pelleHuns, noaseaeHne MToros paboTbl Hag 3aga4en (405 KaXk40oro atana oTAe/bHbIN cnaing,).
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3a0aHue «Y4um u y4umMca 00Ka3bI8aMb MEOPEMbI»:

1. Bbibepute Teopemy 13 NpeasioKEHHOrO CNUCKa U AaTe el Ha3BaHWe (3aroI0BOK KOMMbIOTEPHOW Npe3eHTaLum).

2. PacKkpoiTe AManor C y4almMmmnca Ha WeCTM aTanax u3ydyeHusa Teopembl: BBeaeHne GopmMynnpoBKn Teopemsl; paboTa ¢
dopMyNnpoBKOW Teopembl; NOUCK cnocoba AoKa3aTenbCTBa Teopembl; paboTa ¢ y4ebHUKOM; odbopmaeHne AO0KaA3aTeNbCTBa;
YCBOEHME TEOPEMbI (415 KaXKAO0ro 3Tana oTAeNbHbIN cnang).

3adaHue «Mcmopuyeckoe pazsumue MOHAMUA KGK Memo00a102U4eCcKas OCHOBA»:

1. BbibepuTe noHaTHE (), C KOTOPbIM NAHMpPYeTe paboTaTb.

2. HallamTe B LWKO/bHbIX y4ebHMKAX TEKCTbl MCTOPUYECKOTO XapaKTepa.

3. I3yunTe nctopuyeckume TeKcTbl.

4. B UHTepHeTe HalnauTe MHPGOPMaLMIO O Pa3BUTUM BbIBPAHHbBIX MOHATUM U U3yunTE HaAEeHHbIE TEKCTbI.

5. PaspaborTaiite cnocobbl paboTbl y4alMXCA C BbIOPAHHLIMW TEKCTAMMU U BKAKOUMTE MX B CNaigbl KOMMbIOTEPHOWM
npeseHTaLuu.

6. PaspaboTaitTe TOroBble TECTOBbIE 334aHUSA, CBA3AHHbIE C HAWAEHHbIMU TEKCTaMU.

3adaHue «Mamemamuyeckue 060CHOBAHUSA KaK Memo00s102U4eCcKas OCHOBA»:

1. U3yunte BCe AOKa3aTeNbCTBA MaTEMATUYECKOW YacTM TeMbl BbIMYCKHOM KBaAMPUKALMOHHOM paboTbl B pasHbIX
y4YebHMKax.

2. Bblgenute cnocobbl AOKA3aTeNbCTBA TEOPEM, PACKPbIB UX 3Tarbl.

3. PaspaboTaitiTe cnaiabl KomnbloTepHoW npeseHTaumMn «Cnocobbl [0Ka3aTeNnbCTBa YTBEPNKAEHWA MO Teme...».
MpeaycmoTpuTe AMANor n AeATeNbHOCTb YUHaALLUXCA.

3adaHue «Anzopummusayus KaK Memooo0s102U4ecKas OCHO8A »:

1. PackpoliiTe anropuTmbl BbiIGpaHHOW TeMbl Pa3HOro YPOBHSA (YPOBEHb MPaBW, YPOBEHb IBPUCTUYECKMX CXEM).

2. MoKaxunTe NPaKTUYeCcKoe 3HaYeHne Tembl.

3. MpeaycmoTpuTe AMANOT U AKTUBHYIO AeATENIbHOCTb YYaLmxca npu paboTte co cnangamm KOMnbloTEPHOW Npe3eHTauuu.

3a0aHue «Y4yum u y4umca yumame meKkcm y4ebHUKa»:

1. U3yumte TeKcT BblbpaHHOro naparpada. CosgaiiTe 3arosOBOK KOMMbIOTEPHOM npeseHTaunmn «OpraHmsauma
CMbIC/IOBOTO YTEHUA TEMbI «»».

2. OpraHusyiTe paboTy ¢ 3arosioBKamu naparpada yepes Bonpoc «4emy NocBALLEH TEKCT?».

3. MpumeHuTe npném-3agaHmne «CoctaBbTe BONPOCHI, HAa KOTOPbIE eCTb OTBETbI B TEKCTE®: HA CANAaX A0/IKEH ObITb TEKCT,
K KOTOPOMY [aeTcsa 3aaHne; Yepes naysy NosAB/ATCA BONPOCHI; Yepes nay3y NOABAAOTCA OTBETbl HA COCTaB/IEHHbIE BOMPOCHI.

4..Pa3paboTaitiTe WTOroBblii OMOPHbIN KOHCMEKT (cxemy) naparpada W Auanor npu ero coctaBaeHuun w/vam
NCMONb30BaHNUM.

Ha emopom amane memooduyeckoli nod0epH KU BayKHO NPOBECTU aHANN3 METOAMUYECKUX NMPOAYKTOB Oby4Yatowmxcs u
HaMeTUTb NYTU UX COBEPLIEHCTBOBAHUSA.

BO3MOKHbl HECKOJ/IbKO CUTYaLLMI, CBA3AHHbIX C PE3y/bTaTaMm TaKOro aHaiunsa.

Cutyauma 1. MeTogmMyeckuniti NpoayKT MMEeT MeToANYECKME OWNBKK.

K meTogmnyeckmm olwmbKam OTHECeHO HapylueHune TpeboBaHUI CUCTEMHO-AEATE/IbBHOCTHOTO NOAX0Aa, OTBEYAOLWEro 3a
obecrneyeHne yCMewHOCTM B MaTeEMATUYECKOW [AeATeNbHOCTM obyyatolmxca, TpeboBaHMI NNYHOCTHO OPUEHTUPOBAHHOIO
obyyeHuA, oTBevatowero 3a obecrneyeHne Beaylen ponm obyyarolmxca U oboraweHne Mx cybbekTHOro onbiTa. Yalle Bcero
HapylieHne TpeboBaHMI AeATEeNbHOCTHOTO NoAXoAa NPOSBAETCA B OTCYTCTBUM OPUEHTUPOBOYHLIX OCHOB AEATENbHOCTH, a
TpeboBaHWI IMYHOCTHO OPUEHTUPOBAHHOIO 0BYYEHUA — B HAPYLLEHUWN NpPaBUA BegeHuA yuebHoro ananora (Hanpumep, BMecTo
061X BONPOCOB, 334at0TCA NOACKA3blBatoLLMe BONPOCHI).

B 3aBMCMMOCTM OT TOro, MMeeTca AW B ONbiTe obyvatowerocs cnocob MCNpaBieHUA METOLUYECKON OLUMOKM,
onpefenseTcs ypoBeHb MOMOLLYM NpenofaBaTens: yKasblBaeT Ha OWMOKY M Ha cnocob eé MUCnpaB/ieHUs, ecan Takol OnbIT
MMeeTCs, CaM UCNPaBAAET METOANYECKYIO OLWMBKY, eC/IM TaKOro OMbITa HeT.

Mprmepom MeToaMYecKol OWKBKM NepBoro poaa ABNAOTCA OWMOKM B NPOBEAEHMM NOUCKa CNocoba pelueHns 3a4aum,
KOTOPbII 1IerKo NPOBECTU METOAOM aHaNM3a (paccyKaeHusa oT TpeboBaHMA) NN METOAOM CUHTE3a (PAcCy»KAeHUA OT ycaoBuA).
B TakoM cnyyae npenogaBaTento [OCTAaTOYHO CKalaTb: «Bblbepute meTon NMOWCKAa: aHaNU3 UKW CUHTE3 U CaeayiTe BOMPOCam
3TOro meToaa.

Mprmepom meToamYecKol oWMBKM BTOPOro poaa ABAAETCA HAapyLLleHMe NPaBunaa Ananora Npu aHaanse JoKasaTeNbCeTBa,
npeacTaBNeHHOro B yYebHMKe, Koraa c10XHO nogobpaTth BONPOC, KOTOPbIM MOT Bbl NOMOYb y4aLLMmcA CcHOpMyIMpoBaTh UAEH
[,0Ka3aTeNbCTBa TaK, YTOObI MOTOM MOXHO 6b110 6bl CAMOCTOATENBHO A0KA3aTb TeopeMy. B Takom cnyyae npenogasaTenb bepet
ucnpasneHve ownbKM Ha cebs, BHOCA U3MEHEeHWA B Cnaig, npeseHTauuun. Takue U3MEHEHUA CTYAEHT MOXEeT MPUHATb 6e3
OOJ/IKHOTO aHaNM3a, @ MOXKEeT BOCMO/1b30BaTbCA LWAaHCOM oboralieHna cobcTBEHHOIO METOAMYECKOro OnbiTa Yepe3 OTBeT Ha
BOMPOC, NOYEMY BHECEHbI T€ NN UHbIE U3MEHEHUA.

Cutyauma 2. MeTogmyeckumii NPpoayKT UMeeT MeTogNYECKUE HEeAOCTAaTKM.

Yauwe Bcero metoguyeckme HeAOCTATKM CBA3aHbl C MCMOJIb30BaHMEM aHMMauuu. Hanpumep, nociaepoBaTenbHOCTb
NOCTPOEHUA YepTeXKa, COCTaBNEHUA KPATKOM 3anmncu He COOTBETCTBYIOT 3aMMCAM B TETPAAAX; NPeayCMOTPEHbI NULWHME Nnay3bl
WU HY)KHAA Nay3a OTCYTCTBYET; aHMMALMOHHble 3pdeKTbl OTBNEKAIOT UK 3a4ePKMBAIOT Pa3BUTME MbICIU U 4.

Cutyauma 3. MeToanYecKnin NPOAYKT BbINMONHEH KAYECTBEHHO, HO o MOYKHO eLLe YCUAUTb B HanpaBieHnn oboraeHuns
onbITa obyyatoLmxca.

Yawe Bcero 310 KacaetcA Ao06aBneHUA Pas3nyHbIX GOPM OPUEHTUPOBOYHBIX OCHOB AEATENbHOCTU Ob6YyYatoLLMXCA.
Hanpumep, He NpoCcTo BECTM AManor Ha 3Tane Nomucka cnocoba peLleHus, HO U CTPOUTb rpad-cxemy TaKOro MOMCKA; Ha 3Tane
noaseseHuns ntoros paboTbl Hag, 3a4a4elt 06cyauTb BCE UCMONb30BaHHbIE MPUEMbI, PACCMOTPETL CNOCobbl 06HapPYKEHUA MHOTO
peLleHmns, BbIAEUTb Pa3INYHbIE CUTYyaLMK, CBA3AHHbIE C PacCMaTPUBAEMbIM TUMOM 33434,
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Ha mpemeem amane memoouyeckoli Mo0OepIKU BaXKHO aHaU3NPOBaATb BHECEHHble 0OYYaOLWMMUCA USMEHEHNA U B
33aBUCMMOCTM OT CUTyaLMM pa3pabaTbiBaTb HOBble METOAUYECKME PEKOMEHAALMUM.

Ha atom sTane KomnbloTepHaA Mpe3eHTaLMA MepecblaeTcad Mo 3/eKTPOHHOM NoYTe HEeCKONbKO pa3 OT CTyAeHTa K
npenoaasaTento M 06paTHO, NMOKa METOAUYECKUIA NPOAYKT He ByaeT AoBeAeH A0 YPOBHSA BbICTaBNEHUA Ha 06Pa30BaTENbHbI
CalT yHuBepcuTeTa.

Ha yemeépmom smane memodudeckoli Mo0OepH KU OKa3blBAETCA MOMOLLb KeNaloWwmm NoAroToBUTb NybanKaumio ¢
0606uWeHMemM nosyyeHHbIX pesynbTatoB. Hanpumep, o6o6buieHne pa3paboTaHHbIX NPUEMOB PaboTbl C NJIAHUMETPUYECKON
3agavelt (Manosa &KpacasuHa, 2019).

Takum o6pasom, BbipaboTaHHble NoaxoAbl AT FAPaHTUM U WaAHCHI ByAyWMM yyuTenam B WX MEeTOAMYECKOWn
noAroToBKe.

Mepeyncanm npakTMYeckme pesynbTaTtbl CTYAEHTOB 3a ABa roga obyyeHus B BIY. Kaxabin byaywmin yautens matemaTmkm
Bbinycka 2020 roga co3gan mMeToauyeckve NpoaykTbl: 1) AManorosylo KOMNbIOTEPHYIO Npe3eHTauMio No paboTte ¢ TeKCTOBOM
3ajayen; 2) OManoOrosyld KOMMbIOTEPHYIO NpeseHTauuo no paboTe ¢ naaHMMeTpuUyeckoWn 3apavelt; 3) AManorosyto
KOMMbIOTEPHYIO Npe3eHTaumMio no paboTe ¢ 3agayeit NoBbiWeHHOW cnoxKHocTh 10-11 Knaccos; 4) TecToBble AMArHOCTUYECKMe
33[aHMA MO MaTeMaTUYeCKMM OCHOBaM ONpeAesIeHHON COAEepMKaTeNbHOW /IMHUKM, NO O0BOCHOBAHMAM MaTeMaTUYECKUX
YTBEPXKAEHMI, NO OCHOBaM METOAMYECKOW [eATeNIbHOCTU MPU M3y4eHUM COOTBETCTBYIOWEN COAEPIKATENbHOW /IMHUK; 5)
MeTOL0N0TMYECKUIA NPOEKT, OTPaKaloLWMii UCTOPUIO Pa3BUTUA OMpesesieHHOro BOMPOCa MaTeMaTUKK, MEeTOAONornyeckue
OCHOBbI JOKa3aTeNbCTB U peLleHnA 3a4a4.

OBCYXAEHUE

MepBbIi BONpoc A1a obcyaeHua. MOXKHO M MHbIM cnocobom CBA3aTb METOAMYECKYHD MOArOTOBKY CTYAEHTOB C
pelweHrem 06EKTUBHO U CYOBEKTUBHO 3HAUYMMBbIX METOAMYECKUX Npobiem?

Moa TepMUHOM «OBBEKTMBHO 3HaUMMan Npobaema» NOHWMAETCA CUTYaLMA, KOr4a B HayKe HET elle peleHui, a oHu
BOCTpebOoBaHbl NPAKTUKON. Hanpumep, KakoBbl OCHOBbI COAEPMKAHWA AMATHOCTMYECKUX TECTOB MO MeToamke obydyeHus
maTemaTuke.

Mop TEPMMHOM «CYOBEKTMBHO 3HauMmas npobnema» MOHMMAETCA CUTyauus, KOrda MNpouecc MouMcKa pelleHus
npobaembl 3HaYMM A/17 CAMOTO CTYAEHTa, a B HayKe y»Ke BbipaboTaHo ee peweHune. Hanpumep, cobatoaeHne 3Tanos paboTbl Hag,
3agayent.

Ha Haw B3riAg, OCHOBHbIM METOAOM peleHUs OOBEKTUBHO 3HauMMbIX Npobnem ABNAETCA METOZ KOMNEKTUBHOIo
CybBEKTHOro ONbITa, KOraa B pamkax BKP cTpouTca ee pelleHue ¢ y4eTOM 3TOr0 MeToAa.

BTopoii Bonpoc: «lae B3ATb BpeMs A/1a peleHna CI0XKHOM Npobaembl, eCan y CTYAEHTOB €CTb elle pas/inyHble yYebHble
OMCUMNANHBI?». Mbl npegnaraem npu noboli BO3MOXKHOCTM LOMALUHWE 33faHMA MO PA3NINYHBLIM Y4ebHbIM AUCUMNANHAM
CBA3bIBATb C MaTemaTnyeckon Temoi BKP. Tak, paspabaTbiBanncb MeTOAMYECKME MPOEKTbI B paMKax AUCLMNANHBI «YacTHble
METOAMKM 06y4eHNA MaTeMATUKE», METOA010TMYECKMIA NPOEKT B PaMKax ANCUUNANHBI « MeToaon0rMa obyyeHns matemaTnkey,
BCE coAeprkaHue AnCLUMNINHbI «CoBpeEMEHHbIe TEXHONOTMK 0By4eHns maTemaTuKe» bblio cBA3aHO C NoAroToBKoM BKP.

TpeTuii Bonpoc ans obcyxkaenus: «Fae npenogasatento 6patb BPEMA Ha TaKyto TIWATENbHYIO MHAMBUAYAbHYO paboTy
C KaXKablM CTyZeHTOM?». Ha cerogHAWHUM aeHb, Ha 3TOT BOMPOC OTBET OAMH: M3 NNYHbIX pe3epBoB. HO Takoi nogxon He
MacwTabupyeTca Ha LWMPOKUIA Kpyr 0byyatoLLmxca.

BbIBObl U NEPCNEKTUBbI JANbHEMLLIEFO UCC/IEAOBAHUA

MeTogmMueckas MOATOTOBKA OyAyliMX yuuTeneil AOMKHA rapaHTMPOBaTb M3yyeHWe 3aKOHOMepHOCTel obydyeHus,
fleXKalLmx B OCHOBE COBPeMEeHHbIX 06pa3oBaTe bHbIX TEXHO0MMIM, 4EMOHCTPaLLMIO 06Pa3L OB MX peasn3alunm, NoCTaHOBKY 3a4aY,
TPEBYIOLWMX CAMOCTOATE/IbHBIX METOANYECKUX PELLUEHUIA, U METOAMYECKYIO NOAAEPMKKY MPOLEeCcca UX PelleHmns, Aoy WaHC
KarKAoMy 0byyatoLemycs COBEPLUEHCTBOBATL CBOW METOANYECKUI ONbIT.

Peanusauma meToda KOMNEKTMBHOMO Cyb6beKTHOro onbiTa obecneuvBaeT W rapaHTUMWM, WM LUAHCbI, AAeT HOBble
MeToAMYECKME peLleHus.

MeToaMuYecKMii pocT Kaxaoro byayuiero yuutens obecneymBaeTcsa 4yepes MUCKAYEHWe [ONyLLeHHbIX OWWOBOK B
nocnegyowmx paspaboTkax, TBOPYECTBO MO BbIPpabOTKE HOBLIX METOAMYECKMX peLleHui, oboralieHne cobCTBEHHOrO
MEeTOAMYECKOro OnblTa.

Co3gaHHble MeToaMYecKMe MNPOAYKTbl COOTBETCTBYHOT TpeboBaHMAM [AEATeNbHOCTHOro noAaxoda M ANYHOCTHO
OpPVEHTUPOBAHHOTO 06yYeHUA U MOTYT BbITb UCMONBL30BaHbI B NPaKTUKe 06y4YeHUa maTemaTUKe.

MepcneKkTUBbI: MOCTapaTbCA HAWTM Ccnocobbl BHeApeHWs pa3paboTaHHbIX METOAMYECKUX MPOAYKTOB B MPAKTUKY
06yyeHuA. MoKa OHM UCNONb3YIOTCA TOIbKO KONNEKTUBOM Pa3paboTumKoB.
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METHODICAL TRAINING OF FUTURE TEACHERS: GUARANTEES AND CHANCES
L.E. Malova
Bryansk State University named after academician I. G. Petrovsky, Southern Mathematical Institute, Russia

Abstract.

Formulation of the problem. The need to introduce educational technologies that ensure the success of students and enrich their subjective
experience, and the lack of methods for their implementation, depending on the specific mathematical content, require the teacher
to independently search for these methods. The question arises: «How to include future teachers in solving the problems of
transferring the general patterns of learning that underlie modern educational technologies to a specific situation, what should be
the methodical support of students?».

Methods. The method of collective subjective experience; analysis and improvement of methodical projects of students from the standpoint of the
requirements of the activity approach and personality-oriented learning; generalization of methodical difficulties of students and
ways to overcome them.

Results. The necessity of including every future teacher in an independent solution of the modern problems of teaching students mathematics is
substantiated; a search was made for ways to include future teachers in solving practical problems of teaching mathematics;
approaches have been developed that provide guarantees and chances for future teachers in their methodological training.

Conclusions. The methodical training of future teachers should guarantee the study of the general patterns of learning that underlie modern
educational technologies, the demonstration of examples of their implementation, the formulation of tasks requiring independent
methodical solutions, and the methodical support of the process of solving them, giving every student the chance to improve their
methodical experience.

Keywords: methodical training; teaching mathematics; methodical projects; activity approach; personality-oriented learning.
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B3AEMO3B’A30K NPODECINHO-MPUKNALHOI CMIPAMOBAHOCTI HABYAHHA MATEMATUKM
3 KOMMNETEHTHICHUM nigXxoaom
Y ®OPMYBAHHI MPO®ECINHOT KOMMNETEHTHOCTI CTYAEHTIB ATPAPHUX YHIBEPCUTETIB

AHOTAUIA

DopmynioeaHHa npobaemu. CyvyacHa KoHuenuia euwoi oceimu ocobausy ysazy 8i0800umb npogeciliHomy CrpAMYB8aHHIO Kypcy
mMamemMamuku 8 yHisepcumemax. HemuHy4um cmae no2nubsaeHHs MmeopemuyHux OCHO8 MamemamuyHoi nid2omosKu
malibymHix eucoKoKomnemeHmHux ¢axisyie, 30Kpema 8 cgepi CcinbCbKo20CnooapcbKoeo e8upobHuymea. fAxicme
mamemamuy4Hoi  Mid2omosKku  cmyodeHmie a2papHUX yHigepcumemie XapakmMepusyeEMoCA  KOMI/AEKCOM  30CB0EHUX
Mamemamu4HuUx 3HaHe i Memodie mamemamu4Hoi QigsnbHocMi, 00C8iI0OM IXHbO20 BUKOPUCMAHHA Y 8UPIWEHHI 3080aHbL, WO
N1eXames no3a npedmMemom Mamemamuku.

Mamepianu i memodu. /[ns peanizayii nocmaesaeHoi memu ma 3a80aHb 00C/AiIOHeHHA Byaa 8UKOpUCMAHA CyKyrnHICMb meopemuyvHux
memodie docnidreHHa (meopemuyHuli aHani3 Ma y3a2a1bHeHHA OaHUX HayKoB0-MemoOuYHoi nimepamypu: abcmpazysaHHs,
cucmemamusay,isi, NopieHAHHA Ma 3icmaesneHHs, 0edykmusHul, akciomamuyHul, 2inomemuko-0edykmueHuli).

Pe3yaemamu. BucsimsaeHo cmaH npobaemu 00cnionceHHs, i noKasaHa HeobxiOHicme nocuneHHA npogeciliHoi crnpamosaHocmi HaB8YAHHSA
MamemamuKku 8 a2papHOMy yHigepcumemi. BcmaHogneHo, wo npobaema npogeciliHoi crnpAMoO8aHOCMi HABYAHHSA
MamemMamuKu 8 a2papHUX yHisepcumemax moxce bymu supiuieHa 3a 0NMoMo200 CMEOPeHHA YinicHoi cucmemu npogpeciliHux
3a80aHb, MO6MO OOMIHYHOUY POsIb Y BUBYEHHI KYPCY MAMeEMamMUuKU HeobxidHo 8i0800UMU 3080AHHAM MPUKAAOHO20 Xapakmepy,
wo 003807AUMb NMidBUUUMU AKICMb Mi020MOBKU haxisuie i chopmysamu ixHio npogeciliHy komnemeHmHicms. BuseneHo, ujo
npogpeciliHa cnpAamosaHicme 8UKNAOAHHA MAMEMAMUKU CIPUAE BUHUKHEHHIO YimKUX MOmueayiliHux ycmaHo8oK cmyodeHmie
00 8UBYEHHS OCHO8 MAMEMaMUYHOI HayKu | 00 HaB4asbHO-Mi3HABAMALHOI BifnbHOCMI; Nid8UWEHHIO iHMepecy 00 MalibymHboi
npogeciliHoi QisnbHOCMI HG OCHOBI BUKOPUCMAHHA 8 HABYAHHI IHGOPMAYii, WO Xapakmepusye pisHi acnekmu npogeciliHoi
0ifiAbHOCMI 8 HABYAHHI. YMOYHEHO Kaacugikayito mamemamuyvHux 3a0a4 y ¢opmyeaHHi npogpeciliHoi KomnemeHmHocmi
cmydeHmie a2papHUX yHigepcumemie Ha OCHO8I B830EMO38°A3KY MpPOeciliHO-MPUKAAOHOI CPAMOBAHOCMI HABYAHHSA
MamemamuKu ma KOMMemeHmMHICHo20 nioxody. BuokpemsaeHo n’ame Hanpamie HAyKosux 00C/iOM(eHb, AKI PO3Kpusarome
ocobausocmi peanizayii KomnemeHMHiCHo20 MiOXo0y y HABYAHHI MamemamuKu cmydeHmie azpapHux yHisepcumemis y
830€MO38’A3KY 3 NPOPeCiliHO-NPUKAAOHOI CIPAMOBAHICMIO HABYAHHA MOMEMAMUKU.

BucHosku. Onmumisayia mamemamu4Hoi nidzomosku cmydeHmie a2papHuUx yHisepcumemise rpyHmMyemeca HA HAYKOB0-MemoOUYHUX
0CcHOBaxX MpogeciliHoi CIPAMOBAHOCMI MAMEMAaMUKU Yy Mexax MoOysbHO-pelimuH2080i cucmemu HABYAHHA W/AAXOM
CmMeopeHHA yinicHoi cucmemu npodgeciliHux 3a80aHb, Mobyd08aHoI 32i0HO 00 pieHie NizHas8anbHOI akKMusHocmMi cmydeHmis.

K/IDYOBI C/IOBA: npogeciliHo-npukaadHa CrnpamoeaHicmes, HABYAHHA MAMeMamuKku, cmyoOeHmu a2papHux yHigepcumemis,
KomnemeHmHicHuli nioxio, npogeciliHa KomnemeHmHicme.

BCTYN

MocraHoBKa npob6aemu. IHHOBAULiMHMI WANAX PO3BUTKY YKPAiHCbKOI €KOHOMIKM BMMAarae 3abesneyeHHA arpapHMmu
Kagpamu, 34aTHAMM BUPIiLIYBAaTU MNPUHLMMNOBO iHWI 3aBAAHHA, AKi BM3HAYalOTbCA HOBUMMW TEXHOJIOTIYHMMW YKNaAamu,
iHpOpMaLiiHMM CycninbCTBOM, iHHOBALiMHMMKM GOpPMaMM E€KOHOMIYHOI AiAnbHOCTI. [N UubOro CTyAeHTU arpapHUX 3aknagis
BWLLOI OCBITM MNOBWHHI OTPUMATU OCBITY, LLO BPAXOBYE HOBi peanii Ta NepcnekTUBM PO3BUTKY CYCMiNbCTBA, YMOXKAMBUTL IXHIO
KOHKYPEHTO34aTHiCTb, MOBINbHICTb Ta TOTOBHICTb 4,0 aganTau,ii i CAMOpPO3BUTKY.
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Ha Bcix eTanax poO3BWUTKY OCBiTM MWTAHHA LWOAO MNPWUKAALHOI CMPAMOBAHOCTI HaBYaHHA MOCTIMHO PO3rNAAATHCA
nporpecuBHMMM negaroramu BCbOro CBiTy. Hanpuknag, sigomuin Haykoseupb XIX-XX cT. M. Jlecrapt 3a3Hayas, Lo Teopia nunwe
Toai 3aTpebyBaHa, KO/IM BOHA Y3rOAXYETbCA 3 NPAKTMKOW i Npu3HayeHa ANA NPakTUKW. HayKoBeub BUCTYNaB 3 KPUTWMKOMO
$dopmanbHOro 3ayvyyBaHHA TEOPETUYHOrO MaTepialy 3a3Havatoun, WO Y 3aK1a[ax BULLLOT OCBITU CTYAEHTM MOBUHHI MaTu 3mory
CaMOCTIMHO MpPOAYKYBaTU BAACHy MO3MUit0 i 3acTocoByBaTV i B XuTTi (flecrapt, 1998). Tomy HWHI HalaKTyanbHIWWMK €
LOCNIAXKEHHA, NPUCBAYEHT KOMNETEHTHICHOMY NiAX0AY [0 HaBYaHHA i3 3acTOCyBaHHAM NpodecinHO-NPUKNaLHOT CNPAMOBAHOCTI.
Takuii nigxia nepesbayae HaBY4aHHA CAaMOCTIMHOIO HabyTTA 3HaHb, TBOPYOTO NiAXOAY A0 PO3BA’3aHHA HECTAHAAPTHUX 3aBAAHb.

EdeKkTnBHicTb peanisalii KOMNETEHTHICHOIO NiAXoAy B CUCTEMI BULLOT OCBITU BU3HAYAETHCA YCNILIHICTIO BUPILLEHHA HU3KK
npobnem. Kntouosumu cepes, okpecseHnx Npobiem €: BCTAaHOBIEHHA BiANOBIAHOCTI MiXK AUCUMNAIHAMM, BUSHAUYEHHA eNeMeHTIB
3MIiCTOBHOTO KOMMOHEHTa HaBYaHHA, WO 3abe3nevytoTb GOPMYBAaHHA KOMMETEHLiM i AiarHOCTUKY pe3ynbTaTUBHOCTI LbOro
npouecy, BUABAEHHA 0COBAMBOCTEN NPOLECYaNbHOTO KOMMOHEHTA, WO CNPUAOTb 34iMCHEHHIO KOMNETEHTHICHO-OPIEHTOBAHOMO
HaBYaHHA CTYAEHTIB arpapHuX yHiBepcuTeTiB, opraHisauia niaroToBKM BMKNaZadviB 40 pobOTM B yMOBAX KOMMNETEHTHICHOro
nigxo4y Towo. Lle X Bce i CTOCYETbCA MAaTEMATUYHOI NiATOTOBKM CTYAEHTIB arpapHMX YHIBEPCUTETIB NPAKTUYHO BCiX HAMPAMKIB i
npodinis.

HaliBaxKAuBilO YacTUHOW NpPOodeciiHOT NiArOTOBKM CTYAEHTIB arpapHUX YHIBEPCUTETIB € MaTEMATUYHi 3HaAHHA, fAKi
CTYAEHTU OTPMMYIOTb NiJ Yac BUBYEHHSA L€l ANCLUMNAIHK, HEOBXiAHI AN NOAANbLIONO OCBOEHHA CNeLiabHUX AUCLMUMIIH, @ TAKOXK
y npodeciiiHii gianbHocTi (CnoaiH, 2001). Came ToMy CTYAEHTU NOBMHHI 30PiEHTOBYBATUCA Ha HabyTTA yMiHb i HABUMYOK W00
NnoganblWworo BUKOPUCTAHHA PiI3HOMaHITHOrO MaTeMaTUYHOro anapaTty Y BUBYEHHI iHWKX ANCUMNAIH | B MalbByTHi npodecinHin
LiANbHOCTI. BaXKNMBO po3BMBATU Yy CTYAEHTIB HE IMLIEe MaTeMaTUYHI NOHATTA i BiANOBIAHI BMiHHA, @ 1 NpaBU/bHE YABNEHHSA WOA0
poni MaTemaTuKM Ta ii MeToZiB y BUpieHHi NnpodeciiHMX i HAYKOBUX 3aBAaHb.

AHani3 akTyanbHUX gocnigxeHb. Mpobaemm 3micTy Ta cyTHOCTI NnpodeciliHOi NiAroTOBKM daxiBLIiB Y CUCTEMI CTyNeHeBOI
OCBiTM 3HaMWAN CBOE BifobOpa)KeHHA B HayKoBOMY A0pobKy B. AHgpyuieHKa, C. BitBuubkoi, C. NoHuyapeHka, O. [lybaceHioK,
B. KpemeHs, H. KysbmiHoi, B. J/lyrosoro, H. Huukano, C. CemeHuA Ta iH. OCHOBHi 3acaan KOMMNETEHTHICHOro nmiaxo4y B cucTemi
BMWOI NpodeciiiHOi OCBiTM NpeacTaBneHo y AocnigkeHHAx H. Bibik, O. Osuapyk, B. MeTpyk, H. MNobipyeHKko, O. MomeTyH,
B. Pagkesuy, C. CMco€eBOi Ta iH. Mpobaemu npodeciinHoi nigrotosku ¢paxisLiB 417 arpoONpPOMMUCIOBOrO KOMMNJIEKCY PO3IA4at0TbCA
B gocnigxeHHaAx |. benaepwm, B. OAyranua, T. lweHko, J1. Knix, B. Kpyuek, O. KageHtoka, . JlyzaHa. MeToan4Hi acnekTy nigrotToskm
daxiBujiB-arpapHMKiB BUCBITNIOOTLCA Y HAYKOBUX po3BigKax |. Byumka, H. }ypaBscbKoi, B. /lo3oBeLbKoi, B. MaHbKa, 1. PelweTHUKa,
B. CBUCTYH Ta iH. BupilweHHAM Nnpobiemn NpUKnaaHOI CNPAMOBAHOCTI MaTeMaTUKKM 3aimatoTbes M. AnaHacos, . bess, M. bypaa,
M. ¥angak, M. IrHaTeHKo, M. Mpaubosutuii, 3. Cnenkao, |. TecneHko, M. TepewuH, B. ®ipcos, M. LLKinb Ta iH., AKi 3 3arasiibHO-
neparoriyHMx NO3uLin BiA3HAYaOTb CNABKMIA 3B'A30K MaTeEMATUUHUX 3HAHb CTYAEHTIB 3i CneLiaibHUMKN Kypcamu yHiBepcuTeTy,
NiAKPECNOYM HEBIANOBIAHICTb 3MiCTy MaTeMaTUUYHOI OCBITU KiHLLEBiA MeTi HaBYaHHA B YHIBEPCUTETAX.

OAHaK HeobXifHO 3a3HAYUTM HEYUCNIEHHICTb HAYKOBUX POBIT, B AKMX BK po3rnaaanocs NMTaHHA NnpodeciiHo-NpUKNagHOT
CNPAMOBAHOCTI HABYAHHA MaTeMaTUKN ANA arpapHNX YHIBEPCUTETIB, TOMY OKpecanmo AesAki. OCHOBHUM MeXaHi3MOM BUPIiLLEHHA
OoKpecsieHoi npobnemu y gocnigxkeHHi H. bopo3eHeub NPONOHYETLCA NPOEKTYBAHHA i peasisauia cMcTtemm camocTiliHoi poboTu
CTYZEHTIB 3 MaTemaTuKu (boposeHeub, Myray, 2017). Y HaykoBomy nowyky H. KanaHgmpelub po3KpuUTO WNaxuM GOpMyBaHHA
NiANPUEMHULBKOT KOMNETEHTHOCTI CTYAEHTIB arpOHOMIYHMX CrneLlianbHOCTel 3aKknagis Buwoi ocsitM (KanaHgupeup, 2015).
OAHaK B OKpecneHux AOCNioKEeHHAX HeAOCTaTHbO AOCNIAKEHO ponb iHTerpauii npodeciitHoi Ta NPUKAAAHOI CNPAMOBAHOCTI
HaBYaHHA MATEMATUKK. BiaTak, 34icHEHMI aHani3 HayKOBOI /liTepaTypu 3acBigumB, WO NpodecinHO-NPUKNaaHa CNpAMOBaHICTb
HaBYaHHA MaTeMaTMKM B arpapHuWX YyHiBepcuTeTax € aKTyasibHO npobiemoto, OCKinbku i peanisauia 3 onopot Ha
KOMMNETEHTHICHMI NiaxXi4 BHOCUTb BKAAA Y BWMPILLEHHA OAHOTO 3 OCHOBHMX MPOTMPIY BULLOI OCBITU: MiX abCTPaKTHICTIO Ta
i301bOBAHICTIO HAbYTUX B YHIBEPCUTETI 3HAHb Ta iXHIM BUKOPUCTAHHAM B MalbyTHi npodeciiHil gisanbHocTi.

Merta craTtTi: 06rpyHTYBaTM HeObXiAHICTb Ta BifOOPA3UTU MONKAUBICTL B3AEMO3B’A3KY npodeciiHo-NpuKNagHoi
CNPAMOBAHOCTI HaBYaHHA MATEMATUKM 3 KOMMETEHTHICHUM Niaxonom y popmMmyBaHHI npodeciiHOi KOMNETEHTHOCTI CTYAEHTIB
arpapHuX yHiBepcuTETIB.

METOAU AOCNIAXKEHHA

TeopeTnyHOo Ta METOL0/I0TIYHOK OCHOBO AOCNIAMXKEHHSA € PyHAAMEHTaIbHI Ta Cy4yacHi NOIOXKEHHS NeaaroriyHoi Teopii,
HanpaLuoBaHHA 3apybirKHMX i BITYN3HAHWUX HAYKOBLIiB-Neaarorie T1a ¢axiBLiB y raaysiatemaTMyHOI OCBITU. JN15 AOCATHEHHS MeTH
B CTATTi BAKOPUCTAHO CYKYMHICTb METOAiB i NPUIMOMIB HAayKOBOrO Ni3HaHHA. MeToZ NoriYHOro y3arasbHeHHA BUKOPUCTAHO ANnA
TEOPETUYHOro OBIPYHTYBAHHA 3HAYYLL,OCTi NOCTAB/NEHMX 3aBAAHb Ta YTOYHEHHA K/ILOYOBMX MOHATb AOCNIAMKEHHA. 33 4ONOMOroto
METOA0/10rii CUCTEMHOIO aHanily, a TaKOX MEeTOAiB TEeOPeTMYHOro Yy3arajbHEeHHs, rpynyBaHHA i MOPIBHAHHA NpoBeAeHO
DOCNIAKEHHS MigXo4iB [0 BWOKPEMIEHHA N'ATM OCHOBHMX HaMNpAMKIiB AOCNiAKeHb LWOoAO0 B33aEMO3B'A3KY peasnisauii
KOMNETEHTHICHOTO nigxoay 3 npodeciiHO-NPUKNALHO CNPAMOBAHICTIO HABYaHHA MaTeMaTUMKM CTYAEHTIB  arpapHux
yHiBepcuTeTiB.

PE3Y/IbTATU AOCNIAXKEHHA

BucsitneHo cTaH npobnemun focniaxKeHHsa, i NokasaHa HeobXiaHICTb NocuaeHHa NpodecinHoT CNPAMOBAHOCTI HaBYAHHA
MaTeMaTUKM B arpapHomy yHisepcuTeTi. BcTaHoBNEHO, Wo npobnema npodeciiiHoi cnpAMOBaHOCTI HaBYaHHA MaTeMATUKKU B
arpapHux yHiBepcuteTax moxe 6yTu BMpilleHa 3a AOMOMOrol0 CTBOPEHHA LjinicHOiI cuctemun npodeciliHmx 3aBaaHb, TobTo
AOMiHYIOHY PO/ib Y BMBYEHHI KypCy mMaTeMaTUKM HeobXigHO BifBOAMTM 3aBAAHHAM MPWUKNAZHOIO XapaKTepy, WO A03BO/UTbL
NiABULLNTM AKICTb NIArOTOBKM daxiBuis i chopmyBaTh ixHIO NpodeciliHy KOMMNETeHTHiCTb. BusasneHo, wo npodeciliHa
CNPAMOBAHICTb BUKNAAAHHA MaTeMATUKU CNPUAE BUHUKHEHHIO YiTKMX MOTMBALIMHUX YCTAHOBOK CTYAEHTIB 10 BUBYEHHA OCHOB
MaTeMaTUYHOT HayKM | 40 HaBYaNbHO-Mi3HABANbHOI A4iANbHOCTI; NiABULLEHHIO iHTepecy A0 MakbyTHLOI NpodecinHol AianbHOCTI
Ha OCHOBI BUKOPUCTAHHA B HaBYaHHI iHGOpMaLLii, L0 XapaKTepU3ye pi3Hi acnekTn NpodeciliHOI A4isNbHOCTI B HaBYaHHI. YmMoYHeHO
KAacugikayiro mamemamu4Hux 3a0a4 y hpopmMysaHHi npogheciliHoi KomnemeHmHocmi cmydeHmie a2papHUX yHisepcumemis Ha
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OCHO8i 830€MO038°3KY NpogheciliHo-NPUKAAGHOI CIPAMOBAHOCMI HABYAHHA MAMeMAaMmuKu ma KOMIemeHMHICHO20 Midxooy:
nidzomosui, 3080aHHA HA 3AKPINAeHHA, MpeHysasbHi, MowyKosi, M8opyi, KOHMPOsIbHI.

I'PYHTYIOUMCL Ha B3aEMO3B’A3KYy NPOdeCiiHO-NPUKNAAHOI CNPAMOBAHOCTI HaBYaHHA MaTeMaTUKM 3 KOMMETeHTHICHUM
niaxoaom y ¢opmysaHHi NnpodeciiHOI KOMNETEHTHOCTI CTYAEHTIB arpapHUX YHIBEPCUTETIB, Y MeXKaxX A0CAIAXKEHHA BU3HAYEHO
HanpAMM 34iNCHEHHA NPUKAAAHOT CNPAMOBAHOCTI MaTEMATUYHOI NiArOTOBKM B arpapHUX yHiBepcUTeTax:

1) ypaxyBaHHA cneundikM HaBYaHHA B arpapHUX yHiBepcuteTax (KiNbKiCTb AMCUMMNAIH, WO BWBYAKOTHCA, MOBUHHI
336e3neynTn oTPMMaHHA BUMYCKHUKOM LOCTAaTHbOI MiArOTOBKM AN BUKOHAHHA BAACHUX GYHKLiOHaNbHMX 060B’A3KiB);

2) BifoO6paKEHHA MOMK/AMBOCTEN 3aCTOCYBaHHA MaTEMATUYHWMX 3HAHb B arpapHid MPaKTULi Ha KOXKHOMY 3aHATTI
(nekuirtHoMy, NpakTUYHOMY TOLIO);

3) BipobparkeHHs HeobXxigHOCTi 3HAHHA MaTemMaTMYyHOro anapaTty Yy BWBYEHHI 3arasibHO-TEXHIYHMX i cneuiasbHUX
OMCUMNAIH Ha OCHOBI MiXKAMCUMNNIHAPHUX 3B'A3KIB, BUKOPUCTAHHA NPUKAAAHMX 334au.

BuokpemneHo n’aTb HaNpPAMIB HAYKOBWUX AOCANIAMEHb, AKi PO3KPMBAOTb 0COBAMBOCTI peanisauii KOMNETeHTHICHOro
nigxoay y HaBYaHHi MaTeEMaTUKM CTYAEHTIB arpapHUX YHiBepCcUTeTiB Y B3aEMO3B’A3KY 3 NpodeciiHO-NPUKAIAHO CNPAMOBAHICTIO
HaBYaHHA MATeMaTUKU: GOPMYBAHHAM Yy CTYAEHTIB arpapHuWx YHiBepcuTeTiB MaTemaTuyHoi (npodeciiHo-maTeMaTUyHOI,
€KOHOMIKO-MaTeMaTUYHOI) KOMMNETEHTHOCTI; BUKOPUCTAHHA iIHTErPOBAHUX KypCiB MaTeMaTUKKN Ta iHGOPMATUKKN y GOPMYBaHHI
npodecinHoi KOMNETEHTHOCTI MalbyTHiX arpapiis; BUpilWeHHA Npobaemn popmyBaHHA NPodecinHOi KOMNETEHTHOCTI MalbyTHiX
CTYAEeHTiB-arpapiis nig, Yac HaBYaHHA MaTeMaTuli; PO3rnAg MoXKAMBocTe GopMyBaHHA 3aralbHOHAYKOBOI KOMNETeHUji y
HaBYaHHI CTYAEHTIB MaTeMaTUKK; BUABJIEHHS KOMNeTeHUi, GOpMyBaHHA SKUX MOX/AMBO | OOUINIbHO Yy BMBYEHHI Pi3HUX
HaBYa/IbHUX AUCLMNAIH | BU3HAYEHHi 3ac0b6iB, W0 3abe3neyytoTb Leit npoLec.

OBrOBOPEHHA

dopmyBaHHA MaTEMATUYHMX 3HAHb AK IHCTPYMEHTY ManbyTHbOT NpodecinHOoi AiANbHOCTI € NEpesyMOBOIO 417 PO3YMIHHA
ocobnusocTtelt npodecii, 3MiHUTb CTaBAEHHA A0 MATEMaTUYHMX 3HaHb, 3abe3neunTb aKTMBI3aLi HaBYasbHO-Ni3HABA/MbHOT
LiANbHOCTI, NOCUAUTL MOTMBALLIO BUBYEHHA MaTemaTuku (beHgepa, 2007). To6bTo npouec BMBYEHHA MATEMATUKU MOBUHEH
CNPAMOBYBATUCA Ha OBOJIOAIHHA KyNbTYypol MUCAEHHA, GOPMYBaHHA 34aTHOCTI A0 Yy3aralbHEHHA, aHanisy, CNPUAHATTA
iHbopmaLii, noctaHoBKM meTu i BMbBopy cnocobis Ta 3acobis ii A4OCATHEHHA; PO3BUTOK 34aTHOCTI BUKOPMCTOBYBATU 3HAHHA
OCHOBHMWX 3aKOHIB MPUPOAHNYO-HAYKOBUX AUCLMNAIH ANA 3abe3neyeHHs AKOCTI Ta 6e3neKku CNoXWMBYMX TOBApiB aT MOCAYr;
PO3BUTOK 34aTHOCTI 3aCTOCOBYBATM 3HAHHA B CHepi NPUPOAHUYMX | MPUKNALHUX iHKEHEPHUX AWUCLUMNAIH ANA OpraHisauii
TOpriBeNIbHO-TEXHOOTNYHMX NPOLLECIB, @ TAKOXK 3aCTOCOBYBATM 3aKOHU | METOAN MaTEMATUKM Y BUPILLEHHI NpodeciiHnX 3aBaaHb.

MeparoriyHi gocnigkeHHna (KanaHampeub, 2015; NlysaH, 2004; HiyyroscbKka, 2008; CnoaiH, 2001; Wright, 2011) i npakTuKa
BMKNAAaHHA MaTEMATMKM B arpapHUX YHiBEpCUTETaxX CBiAYaTb, WO 34iINCHEHHA NPUKAAAHOT CNPAMOBAHOCTI HABYaHHA € OOHUM 3
WNAXIB NiABULLEHHA AKOCTI NiAroToBKM ¢daxiBuiB. Y BUKNALAHHI MaTeMATUKM 3 ypaxyBaHHAM MNPUKNALHOT CNPAMOBAHOCTI €
nepeaymoBM oA CTUMYIOBAHHA | PO3BUTKY CAMOCTIMHOT Ni3HaBaNbHOI A4iANbHOCTI CTYAEHTIB Ta YCBIZOMNEHOTO 3aCBOEHHA 3MiCTY
Kypcy. Y nepiof HaBYaHHA B arpapHOMYy YHIBEPCUTETI iHTEpecu CTyAEeHTIB NMEBHOK MipOto BXe CPOpMOBaHi, CNPAMOBaHi Ha
06paHy npodecito. TOoMy HaBYaNbHA AiANbHICTb CTYAEHTIB Ma€ BMOIPKOBUIA xapaKTep. MPUMNYCKAaEMO, WO OAHUM 3 MOTMBIB,
CTUMY/IOIOYMX iIHTEPEC A0 BUBYEHHA MAaTEMATUKM CTYAEHTaMM arpapHUX YHIBEPCUTETIB, € BiL0OpaXKeHHs NPaKTUYHOT 3HAYYLLLOCTI,
3B’A3KY 3 MalibyTHbOO Npodecieto.

Y HayKOBIN niTepaTypi po3pi3HAIOTb NOHATTA NPUKNAAHOI Ta NPAKTUYHOI CNPAMOBAHOCTI HaBYaHHA. Tak, H. KanaHanpeup
po3rnaface NpuMKAagHe HaBYaHHA MAaTEMATUKM AK OPIEHTALLIO 3MICTY | METOAiB HaBYaHHA Ha 3aCTOCYBaHHA MaTeMATUMKN B TEXHILL
i CYMiKHMX HayKax, B NpodeciiiHii aianbHocTi, B HApogHOMY rocnoaapcTsi i nobyTi (Kanananpeup, 2015). HaTomicTb NpakTUYHa
CNPAMOBAHICTb HAaBYaHHA MaTeMATUKKU nepenbayvae CNPAMOBAHICTb 3MICTy | MeTOAiB HaBY4aHHA Ha PO3B’A3aHHA 3343y Ta
bopmMyBaHHA Y CTYAEHTIB HABUYOK CAaMOCTIMHOIO NPUAHATTA pilleHb. Y peanbHOMY NpoLeci HaBYaHHA NPUKNALHA | NPAKTUYHA
CNPAMOBAHICTb 3a3BMYall QYHKLIOHYIOTb Pa3oM, OCKi/IbKM 6e3 BiIbHOTO BOJIOAIHHA MATEMaTUYHMM anapaTomM HEMUCIUMO
3aliMaTMCA HAaBITb HAMNPOCTIWMMM A04aTKAMWU MaTeMaTUKIB.

HaTtomictb T. MylwKapboBa BBAXKAE, WO NPUKAALHA CNPAMOBAHICTb HABYaHHA 6A3yeTbCA HAa BUKOPUCTAHHI NesaroriyHmnx
3acobiB (3micTy, dopm, MeToAiB HaBYaHHA), AKi, 3a6e3nevytoun 3aCBOEHHA CTYAEHTamMM nepeabayeHoro Nporpamamm MiHimymy
3HaHb, YMiHb i HaBMYOK, BOAHOYAC CMPUAE PO3BUTKY LiNICHOTO, 3a XapakTepom CTaB/ieHb A0 obpaHoi npodecii, dopmyBaHHA
npoodecinHmx akoctei ocobucrocTi (Mywkapbosa, 2011).

Posrnapatoun npouec dopmyBaHHA $axoBMX KOMMNETEHUi MalbyTHbOro TexHiKa-mexaHika y Konegxi Ha 3acagax
KoMneTeHTHicHoro nigxoay, |. CtagHidyk Ta O. KybiubKuii BUOKpeMoTb ABi B3AEMOMOB'A3aHi, OAHAK LiNIKOM CaMOCTilHi
OYHKUiT NPUKNaaHoi CNpAMOBAHOCTI HAaBYaHHA MAaTeMaTMKKU: CBITOMNAAHY i couianbHO-MegaroriyHy. CeiTornagHa ¢yHKUin
peanisyeTbCa y BMKOPUCTAHHI MATEMATUKM B iHLWIMX HaBYa/NbHUX AMCUMNAIHAX, B abCTpaKLiax pi3HMX piBHiB, 3HallomcTBa 3
efleMeHTaMM  MaTeMaTUYHOTO MOZE/NOBAHHA peanbHMX npouecis Towo. CouiasnbHO-NeparoriyHa QyHKUiS NpuKAagHOT
CNPAMOBAHOCTI KypCcy MaTemMaTUKM peanisyeTbca y NpodeciiHii opieHTauil HaBY4aHHA, PO3BWUTKY 3arafibHUX i cnevianbHUX
3pibHocTen (CTagHinuyk & Kybiubkuii, 2012).

OfHaK, He3BaKaloun Ha Te, WO B MeAarorivyHii NpakTULi HaKOMUMYeHWW NEBHWW A0CBiA, BUKOPWUCTAHHA BUPOOHUYO-
TEXHIYHOro MaTepiany Ha 3aHATTAX 3 MaTeMaTMKK, 3a3BMYal LA poboTa NPOBOAUTLCA HEAOCTATHBO MNOC/IA0BHO | CUCTEMHO, YacTO
3 BigobpaKeHHAM NoBepxHEBMX 3B’A3KIB MaTeMATUKM 3 MaibyTHbOO NpodeciiHO AiANbHICTIO CTYAEHTIB arpapHMX YHiBepcuTeTIB.

3 ornsgy Ha OKpecneHe, BapToO y3arafbHUTW, WO NpodecitHO-NPUKAaAHA CMPSAMOBAHICTb HAaBYaHHA MaTeMaTUKK Y
B33aEMO3B'A3KY 3 KOMMETEHTHICHUM MigXxo40M B MacoOBi MefaroriyHin npakTuui 34IMCHIOETLCA eni3oAMYHO, HeAoCTaTHbO
NiSKPINAIOETLCA KOOPAMHALIED AiANBHOCTI BMKAAAAYiB MaTeMATMKM Ta BUKAALA4YiB 3arajibHO-TEXHIYHMX | CneuianbHuUX
aucumnnid, 3 60Ky agmiHicTpauii 3aknaais BMwLoi ocsith (Hivyroscbka, 2008).

3 MeTol BM3HAYeHHA MipW BUpILLEHHA AO0CNIAKYBAHOT Npobaemy NPoBeAEHO aHaNi3 AOCNiAXeHb, AKi PO3KPMBalOTbL
0C0BNMBOCTI peanisaLii KOMNETEHTHICHOrO NiAX0AY Y HaBYaHHI MaTEMATUKM CTYAEHTIB arpapHMX YHIBEPCUTETIB Y B3aEMO3B’A3KY

57



PHYSICAL & MATHEMATICAL EDUCATION Issue 3(25). Part 1. 2020

3 NpodecitHO-NPUKNAAHOI CNPAMOBAHICTIO HaBYaHHA MaTemMaTUKM. Moro pesynbTaT YMOMKAMBUAM BUOKPEMAEHHA M'ATM
OCHOBHMX HaNpPAMIiB NPOBEAEHNX AOCANIAXKEHbD.

Mepwuli Hanpam OocnioxceHb noe’a3aHuli 3 GopMyBaHHAM Yy CTyAEHTIB arpapHUX YHIBEPCUTETIB MaTeMaTUYHOI
(npodeciliHo-maTeMaTUUYHOI, EKOHOMIKO-MATEMATUYHOI) KOMMETEHTHOCTI. XapaKTepusytoumn Lei B4, KOMNETEeHTHOCTI, HayKoBL;
BMOKPEM/IIOIOTb B HbOMY [1Bi CKNaZO0Bi: MaTeMaTUYHI 3HAHHA | 34aTHICTb IXHbOrO 3aCTOCOBYBATU ANs BUPIiLLEeHHA NpodecinHmnX
3aBAaHb. Tak, H. Moropina, posrnsgatoumn npodecinHo-maTeMaTUUHY KOMMETEHTHICTb AK AAPO NpodeciitHOi KOMNEeTeHTHOCTI
arpoTexHikiB, BM3HA4a€ ii AK iHTErpaTMBHY OCBITY ¢axiBUiB, WO AMHAMIYHO PO3BMBAETLCA Ta BiLOGpPAXKAE €AHICTb IXHbLOT
TEOpeTUYHOI MaTemMaTUYHOI NiArOTOBNEHOCTI Ta MPAKTUYHOI 34aTHOCTI KOMMETEHTHO 3aCTOCOBYBATM MaTeMaTUMYHI meToaMm i
TexHo/orii gns po3B’A3aHHA NpodeciiHo-NpUKNagHMX 3aBaaHb (Moropina, 2015). Togi sk H. KanaHampeub nos’ssye npodeciiHy
KOMMNETEHTHICTb, CHPOPMOBaHY Y MeXKax MaTeMaTU4HOI MigroTOBKM, 3i 34aTHICTIO | TOTOBHICTIO BUPilIyBaTU TMNOBI NpodecinHi
3aBAaHHA; iHTErPATUBHY XapaKTepPUCTUKY 0COBUCTOCTI, AKa MA€E 34aTHICTb | FOTOBHICTb 10 BUKOPUCTAHHA MaTeMaTUYHMX 3HaHb,
YMiHb, HABMYOK, AOCBIAY AIANbHOCTI ANA BUpilLeHHA NpodeciinHmx 3aBaaHb (KanaHampeub, 2015).

JocuTb UiKaBo y uUbOMy pycni € BM3HAuyeHHA M. JlysaH, AKa BW3HAYa€ MpPUKNagHYy npodeciiHO-MmaTeMaTUYHY
KOMMETEHTHICTb AK NpodeciiiHy AKicTb ¢axiBuiB, O BM3HAYAETbCA PiBHEM MOBHOTM i LiMICHOCTI NPUKAAAHUX MaTeMaTUYHUX
3HaHb i YMiHb i piBHEM pO3BUTKY A, B, C 3ai6HOCTel (34i6HOCTEN 0 EKOHOMIKO-MaTEMaTUYHOTO MOAE/OBAHHSA), AOCTATHIX Ans
BMKOPUCTaHHA MaTEMATUYHMX METOZIB Y BUpiWeHHI npodeciliHux 3aBaaHb (fly3aH, 2004). 3rigHo Knacudikauii gocnigHuui, A —
dopmanizoBaHi MOXKAMBOCTI, HEODXigHI ANA NObyAOBM MATEMATUYHOI Mogeni, B — KOHCTPYKTMBHI 34i6HOCTI, HeobXigHi ans
BMBYEHHA NOOYyL0BaHOI MaTeMaTMYHOI mMoaeni mMaTemaTMiHMmMu metogamu, C — BMKOHABCbKI 34i6HOCTI, BaX/aMBi Ha eTani
nepeBipKKX ageKBaTHOCTI NobyaoBaHOI maTtemaTuyHoi mogeni (/lysaH, 2004).

OpHaK, He3BaXKaluM Ha CNiIbHICTb MiAXOAIB LWOAO0 MOHATTA NpodecinHO-MaTeEMATUYHOT KOMNETEHTHOCTI, HayKoBL,i
BMKOPWUCTOBYIOTb Pi3Hi 3acobu ana ii dopmysaHHA. Tak, J1. Knix y AKocTi Takoro 3acoby po3rnagae HaBYaibHi 3aBOaHHA 3
npodecinHO-NPUKNAAHOK CKNaZoBOK (aHaNiTUKO-TEOPETUYHI, MNPaKTUKO-OPIEHTOBAHI, TBOPYO-MOLIYKOBI Ta iHTerpaTuMBHi
HaBYa/bHi 3aBAaHHA). Ha AyMKy HayKoBLiB, MeTa po3pobieHNX HaBYaNbHUX 3aBAaHb NOATAE B 036POEHHI CTyAeHTIB 6a3oBnmMM
MaTEMATUYHUMM 3HAHHAMMU, B GOPMYBAHHI Y HUX LLNICHOrO YABMEHHA LWOAO NPUKIALHOTO XapaKTepy UMX 3HaHb, OCMUCIEHHI
MabyTHIMM axiBUAMM 3HAYYLLOCTI MAaTEMATUYHUX AUCUMMNIIH ANA ManbyTHbOI NpodeciiMHoi AiANbHOCTI Ha OCHOBI pillEHHSA
HaBYa/bHMX 3aBAaHb (Knix, 2012). MponoHOBaHM aBTOPKOK METOAMYHMIA NiaXia nonarae B nobyaoBi Kypcy BULLOT MaTeMaTUKK
Ha OCHOBi CUCTEMHO-(YHKLOHA/NIbHOI EAHOCTI TEOPETUYHOrO (NEeKUilHO-CEMIHAPCbKiI 3aHATTA) i MPaKTUYHOro (HaBYanbHi
3aBAaHHA) HaBYaAHHA.

Po3rnapatoun matemaTuuHi 3agadi AK 3acib peanisauii mixknpeameTHUX 3B'A3KIB B arpapHUX yHiBepcUTeTax, a TaKoX fK
OCHOBY B3aEMO3B'A3KY [ANA 3AiCHEHHA npodeciiHO-NPUKNAAHOT CNPAMOBAHOCTI MaTeMaTUYHOI MiArOTOBKM arpapiis Ta
KOMNETEHTHICHOTO NiAX0AY, BApTO 3aKLEHTYBATHU yBary Ha peanisalii AnAakTUYHUX GYHKLiM (NiArOTOBKY CTYAEHTIB 40 BUBYEHHSA
HOBOro maTepiany, 3aKpinieHHA BMBYEHOro maTtepiany, BUPOBAEHHA YMiHb i HABMYOK BMKOPWUCTAHHA BMBYEHOrO Marepiany,
intocTpauito 4oAaTKIB BUBYEHOTO maTepiany).

Lle, BogHOYac, BU3HAUMIO HEObXiAHICTb YTOUHEHHA KaacudiKauii 3a4a4 Wwoao iXHIX AMAAKTUYHUX QYHKLiN. Tak, Hamu
BMOKPEM/IEHO ABa TUNM MiAroTOBYMX 33Jay, 3a LLONOMOTOK AKUX Peani3ytoTbCA Pi3Hi cnocobu NiAroToBKM CTyAEHTIB arpapHux
YHIBEPCUTETIB A0 BMBYEHHA HOBOro MaTtepiasy 3 maTeMaTuku. Mepwuii cnocib6 3acHOBaHMI Ha aKTyanisauii 3HaHb CTyAeHTIB
(TpagmuiiHa meToAMKa HaBYaHHSA), a ApYrvii Nnepeabavae BUKOPUCTAaHHA NPO6AEMHO-MOLYKOBUX METOAiB | BUMAra€e BU3Ha4YeHHs
i noctaHoBKY Npobnemu, AKy cnif, BUPIWWUTU B NpoLEeci 3aHATb.

BiaTtak, yTouHeHa Knacudikauia matemaTMyHMX 3aga4 y GopmyBaHHI NnpodeciiHOi KOMNETEHTHOCTI CTYAEHTIB arpapHUX
YHiBEPCUTETIB Ha OCHOBI B3aEMO3B’'A3KY NPOodecitHO-NPUKAIAHOT CPAMOBAHOCTI HABYAHHA MaTeMATUKMU Ta KOMMNETEHTHICHOIO
niaxoay BUrNAAAE TaKUM YNHOM:

1) nidzomosui — 3aBAaHHA, MeTa AKMX — NiArOTyBaTU CTYAEHTIB A0 BUBYEHHA HOBOro MaTtepiany. Hanpuknaga, 3anexHictb
BpoOKato Kaptoni y (u / ra) Big GoToCHHTETMUYHOrO noTeHuiany X (%) BUMPAXKaETbcA NPAMOIO, WO MPOXOAMTb Yepes MoYaToK
KoopaMHaT i Touky A (2; 450). CKNafiTb PiBHAHHA 3a71€XKHOCTI;

2) 3080aHHA HA 30aKpinaeHHA. 0O UbOro TUMy BifHOCATbCA 3aBAAHHA, 33 AOMNOMOIOK AKUX 3aKPINAOHTb BUBYEHWUN
maTepian: BUSHaYeHHSA, NOHATTA, GOPMY/IN, CXEMU AOKa3M TOLLO;

3) mpeHysanbHi —3aBAaHHA, CNPAMOBaHI Ha OPMYBAHHA YMiHb | HABUMYOK. Y pO3B’A3aHHI 3aBAaHb LLbOTO TUMY CTyAeHTam
HeobXxigHO 3acTocyBaTV BIJOMWI ANrOPUTM, 3arajibHUM MeToa, TPAAMUiIMHWIA crnocib piweHHA 3agadi. Hanpuknag, v 6,3 T
KOHCepBOBaHOI COIOMM MIiCTUTLCA 3e/eHa Maca, CoNoMa i AobaBKM (MONOYHA CMPOBATKA, Cifb, NOAPIGHEHUI dypaxk Towo),
nprMyomy 3eseHoi Macu B3ATO Ha 4 T Binblue, HiXX conomu, a A06aBoK — y 20 pasiB MeHLLE, HiXK 3eN1eHOT MacK i conomu pasom.
CKinbKM 3eneH0oi macu, colomu i L0H6aBOK OKpemMo MICTUTbCA B 6,3 T KOHCEPBOBAHOI CONOMU?;

4) nowyKosi — 3aBAaHHA, AKi CNPUAIOTb 3aKPINAEHHI0 | NorAnbAeHHI0 BUBYEHOrO MaTepiany, BUMaratoTb Big CTyAeHTIB
HEeCTaHAAPTHUX NPUNOMIB pPilUEHHA, BMIZIOTO NOEAHAHHA AEKINIbKOX TPagMLIiMHMX cNocobiB, BUKOPUCTAHHSA BiOMUX airopmuTMIB
B HECTAHAAPTHUX CMTYaUifX. Y 3aBAAHHAX LbOro TUMY YiTKO BU3HA4YeHa MeTa, afie HeBiAOMMI anropuTm po3s’s3aHHA. HauyacTiwe
33aBAAHHA TaKOro TUMY BMKOPUCTOBYHOTLCA B iHAMBIAYaNbHIN NiAroToBLi Ta MOXKYTb 6yTM chopMynboBaHi Ha 3aHATTI (nekuii,
cemiHapi), a iXHE pillEHHA BUHECEHO B MeXi CaMOCTiMHOI pob0TH CTyAEHTIB arpapHUX yHiBepcuTeTis. Hanpukaag, y BU3HaYeHHi
WinbHOCTI (Y) KOPMIB, LLLO 3HAXOAATLCA B CXOBULLi, BAPTO KOPUCTYBaTUCA 3anexHicTio y = | + kh, ae K — KoediujieHT 3nexyBaHHs, h
— BMCOTA 3aCUNKW. 3anuLWiTb L0 3aNeXHICTb Ana noapibHeHol conomu (K = 0,04). 3HanAiTb 4NA oTpMMaHoi yHKUiiy a) hi Ay,
AKWo ho=4 1a Ah = 0,2; 6) Ay, siKwo he=5Ta Ah =0,3;

5) meopui — 3aBAaHHA, WO CNPUAIOTL GOPMYBAHHIO Ta PO3BUTKY HABMYOK AOCNIAHULBKOI A4iANbHOCTI. Y 3aBAAHHAX LLbOro
TMNY meTa moxe ByTn He BM3HAYeHa, 3MiHeHa, abo ckopurosaHa B npoueci pilweHHA. Komnaekc HeobxigHWX yMOB, WAAXIB i
3acobiB AN1A [OCATHEHHA Ui€i MeTU CTyAeHTam CAif, BCTaHOBUTM CaMOCTiMHO. Hanpuknag, npu 6pogiHHi WBUAKICTb NPUpPOCTy
Aitoyoro pepmeHTy nNponopuiHa Moro HasBHiIl KinbkocTi. Yepes 14 roamH nicna 6poaiHHA maca depmeHTy cknana 61, a yepes
3 rognHu 8r. 3HalAiTb macy GepmeHTy 40 NoYaTKy BPOLiHHSA;
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6) KOHMPOsIbHI — 3aBAAHHSA, 32 LLONMOMOTOI AKWUX BU3HAYAETLCA Mipa 3aCBOEHHA CTYAEHTAMM BUBYEHOTO MaTepiany.

BogHouac, y ¢dopmyBaHHi npodeciiHoi KOMMNETEHTHOCTI CTYAEHTIB arpapHMX YHiBEPCUTETIB Ha OCHOBI B3aEMO3B’A3KY
npodecinHo-NpMKNagHoOi CNPAMOBAHOCTI HaBYaHHA MATEeMATUKM 3 KOMMETEHTHICHMM nNiaxoaom ocobivBy posb BigirpatoTb
NPUKNagHi 3agadi. Y 3BepHeHHi 40 NOHATTA «NpUKAagHa 3agavya» byaemo KopucTyBaTUcA BM3HaveHHAM H. BoposeHeub Ta
B. Myrauy, AkKi po3rnagatoTb ii AK 3aBAAHHA, NOCTaBJeHe MN03a MAaTEeMaTUKOW, OAHAK PO3B'A3YETbCA MaTeMaTUYHUMU
3acobamu (boposeHeub & Myray, 2017).

Y mexax AoCnigXeHHA KOHKPeTM30BaHi BUMOMM A0 NPUKNALHUX 33434, O BUKOPUCTOBYIOTbCA B MeXaxX MaTeMaTUYHOI
NiAroTOBKM CTYAEHTIB arpapHUX yHiBEepPCUTETIB HAa OCHOBI KOMMNETEHTHICHOTO Niaxoay:

1) 3aBAa@HHA NOBMHHI MATU peanbHUIt 3MicT, WO 3abesnedyye BiJOOPAXKEHHA MOXK/IMBOCTEN 3aCTOCYBaHHA
[OCNIAKYBAaHOrO MaTeEMATUYHOTO anapaTy B arpapHilt 4iaAbHOCTI (arpapHii npakTuui);

2) 3aBAaHHA NOBWHHI AEMOHCTPYBATM 3acTOCyBaHHA MATeMaTMYHOro anapaTy y BMBYEHHI 3arasibHOTEXHIYHMX i
cneuianbHUX ancumnid. CTyaeHTU NOBUHHI 6a4nMTM B3aEMO3B’A30K ANCLMMNIIH, KOMMJEKCHWUI NiaXia 40 BUBYEHHSA;

3) 3micT 3aBgaHb, IXHE pillEHHA BMMAraltTb Big, CTYAEHTIB 3HAHb i3 3aralbHOTEXHIYHUX i CNeuiafbHUX NpeaMEeTiB.
BuKOpWCTOBYBaTM 3aBAAHHA B OCBITHbOMY MpPOLECi HEOBXiAHO TaKMM YMHOM, WO6 A0 MOMEHTY pO3B’A3aHHA KOHKPETHOro
33aBAAHHA CTYAEHTM BXe BOJIOAINN HEOOXiAHUM TEOPEeTUYHMM MaTepiasiom, 3aCTOCOBYBaHUM Yy PO3B’A3aHHI (BUHATOK MOXKYTb
CTAHOBMWTU NINLLE 3aBAAHHA TBOPYOro XapaKTepy);

4) 3aBAaHHA NOBUHHI MaTU HabawKeHy A0 npoodeciliHoi chepyn GopmyntoBaHHS;

5) y npoueci pilueHHA HeobxigHO 3aCTOCOBYBATU Ti XK HaBAUKeEHI 06YMCNEHHA, LOTPUMYBATUCA TI€l }K TOYHOCTI 06UYMCNEHD,
AKi BUKOPUCTOBYIOTLCA Y BUBYEHHI cneuianbHUX gucumnnid abo B npodeciiiHilii gianbHocTi arpapiis;

6) 3aBAaHHA MOBMHHI B OCHOBHOMY BiZMNOBIAATM HABYA/NbHUM MPOrpamMam, a IXHE PilUEHHA CNPUATU FPYHTOBHOMY
33aCBOEHHIO CTYAEHTAMM TUX MATEMATUYHUX MPUAOMIB i METOLIB, AKi € OCHOBOIO iXHBbOT NPOdECIMHOT A4ifaNbHOCTI;

7) po3B’A3aHHA 3afa4 NOBMHHO CNPAMOBYBATUCA HA NOCUMNEHHS MaTeMaTMYHOT MiATOTOBKU CTYAEHTIB, KAOYOBUM
3aBAAHHAM AKOI € NiABULLEHHA AKOCTI NiArOTOBKM CTYAEHTIB arpapHMX YHiBepcUTeTIB.

LinecnpamoBaHe i cuctemaTyHe 3acTOCyBaHHA MPUKNALHMX 33434 CPUAE NiABULLEHHIO eEKTUBHOCTI TEOPETUYHOT
NiAroTOBKM CTYAEHTIB, AKa MONATAE B PO3YMiHHi i BMiHHI 3aCTOCOBYBaTM Ti UM iHWI MaTEeMaTUYHI 3aKOHOMIPHOCTI Y ManbyTHiIM
npodecinHii fianbHOCTi; PO3BUTKY aHANITUYHOTO MUC/IEHHS, HEOOXIAHOTO AN PO3YMiIHHA GYHKLIOHAIbHUX 3a/1EXKHOCTEN Pi3HUX
napameTpiB; PO3BUTKY TBOPYOrO MWCNEHHS; afeKBAaTHOMY CMPUMHATTIO peasibHUX 3a4ay, WO 3ycTpivatoTbes B npodeciiHil
LiANbHOCTI, IXHbOTO Nepeknagy Ha MaTemaTW4yHy MOBY, PilUEHHA i aHanizy maTtemaTUyHMmM 3acobamu; NiABULLEHHIO AKOCTI
MaTeMaTUYHOI NiATOTOBKM AIK enemeHTa nNpodecinHoi.

BiamiHHOMO 0cOBMBICTIO AOCNIAKEHD, LLO BXOAATb Y Opy2ull HaNpAm 00CniO#eHb, € BAKOPUCTAHHA iIHTErPOBaHMX KypCiB
MmaTeMaTMKK Ta iHbopMaTUKKM Y popmyBaHHI NpodecinHOi KOMMNEeTeHTHOCTI MalibyTHix arpapiis. He3saxkatoun Ha Te, WO B Mogeni
bopmyBaHHA KOMNETEHTHOCTI NepeAbayeHo BUBYEHHA MATEMATUYHUX AUCUMNAIH (MaTeMaTUYHOrO aHanisy, NiHilHOI anrebpu,
Teopii MMOBIpHOCTEN, MATEMATUYHOI CTAaTUCTUKK) i iIHPOPMATMKKM, TXHA PO/b 3BOAUTLCA A0 TOrO, WO B MPOLECci BUBYEHHSA
OUCLUMNAIH CTYAEHTU HabyBaloTb NPeAMETHI 3HAHHA | BMiHHA, HEobXiaHI y poboTi 3 Nobya0BaHOK MaTeMaTUYHOK MOZE/IO.
KntouoBa ponb y popmyBaHHi npodeciiHoi KomneTeHTHOCTI, Ha AymKy T. MylWwKapboBOi, BigBOANTLCA IHTErPOBAHUM Kypcam, fK
oT «MaTemaTuyHe MOAE/NOBaHHA Ta METOAM PO3B'A3aHHA ONTUMANbHMX 3agauy», «Komn'toTepHi mogeni B eKOHOMILL»,
«Komn’toTepHe mogentoBaHHA EKOHOMIYHMX | BUPOBHMYMX NpoLeciBy. Y MmeKax KypciB CTyaeHTU HabyBatoTb AocBiay Nnobyaosu
MaTeMaTUYHUX Mogenen NpodecinHO-OPiEHTOBAHUX 3aBAaHb, @ TAKOX 3aJay, B3ATUX 3 AUCUMMNIIH NPOPECIMHOIO UMKy, iXHbOT
peanisaLii, 30Kpema 3 BUKOPWUCTaHHAM 06paHOro NporpamHoro 3abesneyeHHs i iHTepnpeTauii pesynbTatis (MywkKapbosa, 2011).

TaKNUM YUHOM, AOCNIAKEHHSA, BUKOHAHI B MEXKaxX OKPeCcNeHoro Hanpamy, NOESHYE Te, W0 BOHM NpuceayeHi GopmyBaHHIO
y CTyAeHTiB nNpodeciiHOT KOMNETeHTHOCTI 3acobamn MaTeMaTMKK, WO XapaKTepM3ye 34aTHICTb 34iMCHIOBAaTM mMaTeMaTUyHe
MOZeNtoBaHHA npodeciiHMx npoueciB i iHTepnpeTyBaTM OTPMMaHi pesynbTaTu; 3acobom GopmyBaHHA npodeciliHol
KOMMETEHTHOCTI € iHTErpoBaHi KYpcu MaTemMaTUKK Ta iHPOPMATUKKM; ONA HabyTTa AOCBiAY CKNALAHHA, PilLeHHA MaTeMaTUYHUX
mogzenein i iHTeprnpeTauii OTPMMAHWUX pe3ynbTaTiB BUKOPUCTOBYHOTLCA MPAKTUKO 30PiEHTOBaHI 3aBAaHHSA, 30KpemMa 3 AUCLUMIH
npodecinHoro UMKANY; y BUBYEHHI MAaTEMATUYHUX AUCUMNAIH NPIOPUTETHUM € 3aBAAHHA HABYTTA NpegMeTHUX 3HaHb, OA4HAK He
YMiHb i AOCBigY AiANbHOCTI 3 NOBYA0BM, PO3B’A3aHHA MAaTEMATUYHMX MOAENEN arpoONpPOMMCIOBUX NPOLLECIB Ta iHTepnpeTauii
OTPMMAHWX pe3ynbTaTis.

Tpemili Hanpam O0ocnid¥eHb NOB’A3aHWMA 3 BUpiWEHHAM npobnemu ¢opmyBaHHA NpPodeciiHOI KOMMNETEHTHOCTI
ManBYTHIX CTyAeHTiB-arpapiie nig 4ac HaBY4aHHA MaTemaTuui. 3 No3uLii peanisalii KOMNETEHTHICHOrO NiAXo4y BaXK/JMBUM € Te,
WO Yy BNaCHOMYy HayKkoBomy nowyky [»K. PaiiT BCTaHOB/AIOE BiANOBIAHICTb MK €Tanamu MaTemMaTM4yHOi NiAroTOBKM Ta
3arasIbHOKY/IbTYPHUMM KOMMETEeHLIAMU (HanpuKnag, KynbTypy MUCNEHHS, 34aTHICTb A0 y3arajbHeHHS, aHanisy, CNpuUrHATTA
iHpopmauii, nocTaHoBLi MeTV i BUbOpY WNAXiB ii AOCATHEHHS; BOMIOAIHHA OCHOBHMMW MeToZamu, cnocobamu i 3acobamu
OTpUMaHHA, 36epiraHHA, nepepobku iHpopmauii Towo) (Wright, 2011). Baxkamsum 3 no3uuii mixknpegMeTHUX 38’A3KIB € Te, WO
Y3rogsKeHi cucTeMy pPo3paxyHKOBMX 3aBAaHb i 3aBAaHb 3 NpodecitHO-NPUKAAAHO CKA3A0BOI, NPONOHOBAHI ANA PilleHHA
CTyAEeHTaM B MeKax Nporpam 3 maTemaTvku, byHAaMeHTalbHUX Ta NPUKAALHUX EKOHOMIYHUX AUCLUNAIH.

TaKMM YMHOM, aHaNi3 JOCNIAKEHb, MPUCBAYEHUX BUPILLEHHIO Npobaemu dopmyBaHHA NPOdeciMHOT KOMMNETEHTHOCTI Y
CYKYMNHOCTi 3aranbHOKYbTYPHUX i NpodeciiHMX KoMmneTeHLin, Wo GOPMYHOTLCA Ha Pi3HMX eTanax MaTemMaTUYHOI NiAroTOBKM.

Yemeepmuli Hanpam 00cnidxeHb NOB A3aHUIN 3 PO3rNALOM MOXKAMBOCTEN GOPMYBAHHSA 3araibHOHAYKOBOT KOMNETEHLi
Yy HaBYaHHI CTyZeHTiB matemaTuku. Tak, H. KanaHampeub nos’sasye popmyBaHHA 3araibHOHAYKOBOI KOMMeTeHLji 3 HabyTTam
cTyaeHTamMn metanpodeciiHUX 3HaHb, YMiHb i AKOCTEN OCOBMCTOCTI, AKi 3abe3neyyoTb MaKCMMalbHUN edeKT y BUPILIEHHI
npodecinHux 3aBaaHb. 3HaAYHa yBara NPUAINAETLCA NpUOMam i meTodam MucaeHHA. OCHOBHMM 3acobom ¢opmyBaHHA
KOMMeTeHLiil, Ha AYMKY AOCAIAHULi, € YHOTUPU TUNK 3aBAAHb,BUKOPUCTOBYBAHUX Ha Pi3HUX eTanax maTeMaTUYHOI NigroToBKu. Ha
nepwomy etani, nos’s3aHoMy 3 HabyTTAm 6a30BMX 3HaHb, MPOMOHYETLCA BMKOPUCTOBYBATU PENPOAYKTUBHI 3aBAAHHA; Ha
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NpoAyKTMBHOMY eTani, nos’a3aHoMy 3 GOPMYBaHHAM OKpPeMMUX KOMMOHEHTIB i onepauiit, HeobXigHUX ana dopmyBaHHSA
3ara/sibHOHaYKOBOI KOMMETEHLi — aNropUTMiYHi; Ha TBOpYOMY eTani — TpaHchopMaLLiviHi Ta TBopYo-nowyKosi (KanaHampeup, 2015).

M’'amuli Hanpam NoedHye 00CNiIOH(eHHSA, B AKUX BUPILLYETLCA Npobaema BUABNEHHA KOMMeTeHLin, GoOpMyBaHHA AKUX
MOX/IMBO | AOLIZIBHO Y BUBYEHHI Pi3HUX HAaBYaNIbHUX AUCLMNAIH | BU3SHaYeHHi 3acobiB, Wwo 3abe3nevytoTs Lel npouec. Y poborTi
|. beHgepa audepeHLioBaHe HaBYaHHA PO3rNALAETLCA AK HeobxigHa yMoBa peanisauii KOMMNeTeHTHICHOro niaxoay. 3rigHo ii
nosuuii — BiAbip iHAMBIAYaNbHMUX 0COBMBOCTEN CTYAEHTIB NOBUHEH 34iMCHIOBATUCA Ha OCHOBI TPbOX AxKepen. O4HUM 3 HUX €
CYKYMHiCTb POPMOBaAHUX Yy BUBYEHHI AUCUMNAIHW 3arafibHOKY/AbTYPHUX | MpodeciiHux KomneTeHuih. Ha ocHOBi piBHA
chopmoBaHoOCTI iHAMBIAYaNbHUX 0COBANBOCTEN CTYAEHTIB BUBYA0BYETLCA IXHA IHAMBIAYaNbHO-TPYNOBA OCBITHA TPaeKTopin. Tak,
ON5 NPOEKTYBAHHA PO3rSHYTOI TPAEKTOPIT Y BUBYEHHI NiHIHOI anrebpy aBTopaMm BCTaHOBJ/IEHO BigNOBIAHICTb MiXK MoayNaAMM,
nocnifoBHE BUBYEHHSA AKMX 3a6e3neyye 0BONOAIHHA KypPCOM NiHiMHOT anrebpun, GopmoBaHUMM KOMNETEHLAMM i3 3a3HAYEHHAM
NAaHOBaHWX PiBHIB 0BONOAIHHA HUMMK (BeHgepa, 2007).

BUCHOBKM TA NEPCNEKTUBU NOAANBLUUX AOCNIAKEHD

TaKMM YMHOM, 34IACHEHUI aHani3 AOCNIAKEHD, MPUCBAYEHNX B3AEMO3B’'A3KY NpodeciMnHO-NPUKAaAHOT CNPAMOBAHOCTI
HaBYaHHA MaTEMATMKM 3 KOMMNETEHTHICHUM nigxofom y ¢opmyBaHHI NpodecinHOi KOMNeTeHTHOCTI CTyAEeHTIB arpapHux
YHiBEpCcUTETIB, Aa€ 3MOTY CTBEPANKYBATH, LLO ANA HUX XapaKTepHO:

— BMKOPUCTaHHA AiANbHICHOTO Niaxoay, Teopii KOHTEKCTHOrO HaBYaHHA | KoHLUenLii npodeciiHo-cNPAMOBAHOIO HaBYaHHA
B AKOCTi MeTO40/10r4YHOI OCHOBW;

— BUKOPUCTAHHA MiXXNPEeAMETHUX 3B'A3KIB MaTEMATUKM Ta EKOHOMIKM AK OCHOBM KOHCTPYIOBAaHHA 3MiCTOBOro
KOMMOHEHTa MaTEMATUYHOI NiArOTOBKMU;

— BMKOPUCTaHHA MaTeMaTUUYHUX, NpodecinHO-CNPAMOBAHMX Pi3HOPIBHEBUX 3a4aY, AndepeHLinoBaHOro Niaxoay B AKOCTI
OCHOBHMX 3acobiB peanisalii KOMNETEHTHICHOrO HaBYaHHS;

— AndepeHUitoBaHHA NPoLecy MaTeMaTUYHOI NiAFOTOBKM Ha eTanw, WO Bifgpi3HAIOTLCA He nwe Nepenikom ANCLMUNAIH, a
 piBHeM cdopmoBaHOCTi NpodeciitHOT KOMNETEHTHOCTI / KOMMEeTeHL,i;

— TPW NiAXOAW A0 NPOEKTYBAHHSA | 34iIMCHEHHS KOMMETEHTHICHOTO HaBYaHHA MaTeMATUKK. MNepwunin nigxig nos’a3aHnn 3
bopmyBaHHAM OZHOTO 3 BUAIB KOMNETEHTHOCTEN (MaTeMaTUYHOI, 3araJlbHOHayKOBOI, EKOHOMIKO-MaTeMaTUyHoT). s apyroro
niaxoay XxapaKTepHo 3BepHEeHHs A0 npouecy popmyBaHHA ogHiei 3 NnpodeciliHMX KomneTeHuin. TpeTii Niaxis 30pieHToBaHWUIA Ha
GOpMyBaHHA Yy BUBYEHHI MaTEMATUYHWUX SUCUMMNIH CYKYMHOCTI 3araibHOKYNbTYPHUX i TpodeciiHux KomneTeHLin.

OueBUAHO, L0 PO3BUTOK AOC/IAKEHD, B AKUX PeanizyeTbCA TPETIl Niaxig Ha OCHOBI iHTerpaLii pe3ybTaTis, OTPMMAHUX B
poboTax, AKi PO3KPMBAOTb WAAXMU | 3ac0bM POPMYBAHHA Yy CTYAEHTIB arpapHuX yHiBepcuTeTiB maTeMaTuyHoi, npodeciliHoi,
3ara/ibHOHAYKOBOI i iHLWIMX BUAiIB KOMNETEHTHOCTeN, 3a6e3neunTb epeKTUBHY peanisalito KOMNETEHTHICHOMO Nigxoay B NPaKTMLI
HaBYaHHA CTYAEHTIB MaTEMATMKMY, LLO | BGAYAEMO NEPCNEKTUBHUM HANPAMOM NOAANbLINX SOCNIAXKEHD.
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RELATIONSHIP BETWEEN PROFESSIONAL AND APPLIED ORIENTATION OF MATHEMATICS LEARNING
WITH A COMPETENCE APPROACH
IN FORMATION OF PROFESSIONAL COMPETENCECIES OF STUDENTS OF AGRICULTURAL UNIVERSITIES
Kateryna Nekyslykh
Sumy National Agrarian University, Ukraine

Abstract.

Formulation of the problem. The modern concept of higher education pays special attention to the professional orientation of the course of
mathematics in universities. It is inevitable to deepen the theoretical foundations of mathematical training of future highly competent
specialists, in particular in the field of agricultural production. The quality of mathematical training of students of agricultural
universities are characterized by a set of acquired mathematical knowledge and methods of mathematical activities, the experience
of their use in solving problems outside the subject of mathematics.

Materials and methods. To achieve the goals and objectives of the study, a set of theoretical research methods was used (theoretical analysis
and generalization of scientific and methodological literature: abstraction, systematization, comparison and comparison, deductive,
axiomatic, hypothetical-deductive).

Results. The state of the research problem is highlighted, and the need to strengthen the professional orientation of teaching mathematics at the
Agricultural University is shown. It is established that the problem of professional orientation of teaching mathematics in agricultural
universities can be solved by creating a holistic system of professional tasks, ie the dominant role in studying the course of
mathematics should be assigned to applied tasks, which will improve the quality of training and form their professional competence.
It is revealed that the professional orientation of teaching mathematics contributes to the emergence of clear motivational attitudes
of students to study the basics of mathematical science and to educational and cognitive activities; increasing interest in future
professional activities based on the use of information in education, which characterizes various aspects of professional activity in
education. The classification of mathematical problems in the formation of professional competence of students of agricultural
universities based on the relationship of professional and applied orientation of teaching mathematics and the competence approach
is specified.

Conclusions. Optimization of mathematical training of students of agricultural universities is based on scientific and methodological bases of
professional orientation of mathematics within the modular rating system of education by creating a holistic system of professional
tasks, built according to the levels of cognitive activity of students.

Keywords: professional-applied orientation, teaching mathematics, students of agricultural universities, competence approach, professional
competence.
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CBITOBU O,OCBIA, 3AMNPOBAOMKEHHA STEM-TEXHO/OT I B OCBITY

AHOTALIA

Y KoHuenyii po3sumky npupodHu4o-mamemamuyHoi oceimu (STEM-ocgimu) Ha2o10weHo, ujo po38UMoK HayioHaA6HOI eKOHOMIKU cmasumeo
neped cghepoto ocsimu 3a80aHHA W00 YrNpo8adHeHHs iHHOBAYiIlIHUX 0CBIMHIX MPAKMUK, AKi 8paxosytoms nompebu G 3anumu
cyyacHoi monodi. Lle nopodxcye npobnemy opaaHizayii doyineHoi nidmpumku STEM-oc8imu AK ocHO8U hopmMy8aHHA HOBIMHIX
KomnemeHmHocmeli MNidpocmaroyo20 MOKOIHHA, 30amMHUX 00 30CB0€EHHSA 3HAHb | PO3POBEHHA MA BUKOPUCMAHHA HOBIMHIX
mexHosnoeili. Mema 0ocnidxceHHA: 30ilicHUMu nopieHAnbHUl aHai3 ceimoeoz2o 0ocsidy 3anposadreHHa STEM mexHonoeili 8
ocgimy.

Mamepianu i Memodu: aHani3 0ocsidy 3anposadreHHs STEM mexHonoeili 8 oceimy 3 Memoro 8usHa4eHHA cMaHy pPo38°A3aHHA npobaemu
docniorcerHHs (nidmpumka STEM-ocgimu Ha deprasHoMy pieHi; 830EMO0iA HAYKOBUX Op2aHi3auil, yHisepcumemis, yeHmpig 3
MemMOto 3ay4eHHs YYHI8 Pi3HUX 8iIKOBUX Kame20pili 00 HayKu, HayKOo8UX O0CAIOHEHb; y4aCMb WKOAAPI6 Y 3MA2AHHAX C8iM08020
pigHsA, 0e 8OHU MaomMb 3Moay 8ucsimaeamu 8aacHi po3pobku, StartUp-u; nidzcomoska malibymnix STEM-gyumenis).

Pe3zynbsmamu. MposedeHuli aHani3 caimoeozo 0ocsidy 3anposadxceHHa STEM mexHonozili 8 oceimy Ha0a8 MoXU80CMI po32aAHYMU Cy4acHi
nepcrnekmueu 8im4u3HAHOI HayKu U ocgimu 3 ybo2o Hanpamy. [iokpecaoemoca doyinbHicmes yrposadxceHHs STEM mexHosoeaili
AK npiopumemHuli HaNpAm modepHizayii oceimu e YKpaiHi.

BucHosKu. KoHuenuia STEM-oceimu 2apMoHitoe 3 2aciom Hosoi yKpaiHCbKOI WKOAU — CMBOPEHHA CYy4aCHO20 0CB8IMHbO20 cepedosulya i
MPUBHECEHHSA 8 WKO/i CY4acHUX MexHOs102ili K OCHOBU (hOpMYyB8AHHSA HOBIMHIX KomnemeHmHocmeli Cy4acHoi Mos00i, 30amHux
00 30CB0EHHA 3HAHL | PO3POb6AEHHA MA BUKOPUCMAHHA HOBIMHIX mexHoso2ili (Ko2HIMUBHUX HABUYOK; HABUYOK 06p0b6/eHHA
iHghopmauii, iHmepnpemayii ma aHanizy OaHUX; IHHEHepPHO20 MUCAEHHS,; HaYKOB0-00CAIOHUYbKUX HABUYOK, A120pUMMIYHO20
MUC/AIEHHA ma yugpoeoi epamomHocmi; KpeamusHux sKocmel ma iHHo8ayiliHoCMi; MexHOs02iYHUX HABUYOK; HABUYOK
KOMYHIKayii).

K/TKOYOBI C/IOBA: STEM mexHonoeia; STEM-oceima; 3apy6ixcHuli doceio.

BCTYN

MocraHoBKa npob6aemu. CTpaTerito CTanoro po3sBuTKy YKpaiHuM B ymosax rnobanisauii cnpamoBaHo Ha 3abesneyeHHs
KOHKYPEHTOCMPOMOMKHOCTI HaLLOi AiepKaBu WAAXOM epeKTUBHOI B3aEMOLiT EKOHOMIKW, HAYKW, OCBITH, 3A4iNCHEHHA 3aX0A4iB LWoA0
3a/ly4eHHsA iHHOBaL,iN y BCix cdepax AifsNbHOCTI cycninbcTBa. PO3BUTOK HaLiOHaIbHOT EKOHOMIKM CTaBUTb Nepes chepoto OCBiTH
3aBJaHHA WOAO reHepyBaHHA HOBUX ifeW i 3HaHb, CTBOPEHHA HOBUX TEXHONOFiW, pO3B’A3aHHA NPO61eM, LLLO MOXINBO AOCATHYTH
LWAAXOM YNPOBAaAMKEHHA iIHHOBALMHMX OCBITHIX MPAKTUK, AKi BPaxoBYylOTb NOTPE6M ¥ 3anMTW cydacHOi monoai, 0cobaMBoCTi X
NCUXONOTIYHOT 1 KOrHITMBHOI chep. Came Tomy B pamKax peanisauii KoHuenuii HoBoT yKpaiHCbKOI WKoAu nepeabaveHo NiaTpumky
NPUPOLHNYO-MaATEMATUYHOT OCBiTM (STEM-0CBITH) IK OCHOBUM POPMYBaHHA HOBITHIX KOMMNETEHTHOCTEM CYy4aCHOI MOOA, 34aTHUX
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[0 3aCBOEHHSA 3HAHb i PO3p06AEHHA Ta BUKOPUCTAHHA HOBITHIX TeXHONOrIN (KoHuenLia po3BUTKY NPMPOAHUYO-MaTEMATUYHOT
ocsitn, 2020).

AKTyanbHicTb AocnigeHHA. KoHuenuia STEM-ocBiTH € iHHOBaL,iiHOO ana YKpaiHm (05.08.2020 p. Ne 960-p), ogHaK BOHa
BXE BM3HAYEHa Ha [Aep’KaBHOMY piBHIi 1 nepesbayae KOMMNIEKCHE MNOWMWMPEHHA iHHOBAWIMHUX METOAMK BUKNALAHHA Ta
06’€AHaHHA 3yCW/Ib YY4ACHWUKIB OCBITHbOTO npouecy y GopmyBaHHI HEOOXigHMX KOMNETEHTHOCTEN 30,00yBaYiB OCBITU (30Kpema,
KOTHITUBHMX HAaBMYOK; HAayKOBO-AOCAIOHULBKMX HAaBUYOK; afirOPUTMIYHOFO MUCNEHHA Ta LMGOPOBOI rPaMOTHOCTI; KpeaTUBHMX
AKOCTEN Ta iHHOBAUiMHOCTI; HAaBMYOK KOMYHiKaLii TOLWO), AKi A3a4yTb MOMK/MBICTb 3anpoMnoHyBaTM PO3B’A3aHHA npobnem
CycniNbCTBa, MOEAHABWW MPUPOAHMYI HaAyKM, TEeXHOAOrii, iHXeHepito Ta maTemaTuky (KoHuenuia po3BUTKY MPUMpPOAHUYO-
maTemaTunyHoi ocsith, 2020). CborogHi STEM-niaxoam 3acTocoBytoTbCA B HaraTbOX 3ara/ibHOOCBITHIX HaBYa/IbHUX 3aKnagax i
nosalKinai no Bci TepuTopii YKpaiHu. NMonynspHocTi HabyBatoTb NiTHIi STEM-Tabopu, STEM-rypTKM B AKMX Y4YHi OMaHOBYHOTH,
30Kpema, CyyacCHi TexHOJorii NporpamyBaHHA; OCHOBW pPaLiOENEKTPOHIKN, MIKPOENEKTPOHIKM; TeXHiYHe KOHCTPYHOBaHHA,
noYyaTKoBe TeXHIYHEe MOAENt0BaHHSA, Cya4HOMOLENOBAHHSA, aBTOMOAEN0BaHHA i 6araTto iHworo. MowupeHHs HabysatoTb STEM-
nabopatopii, Hanpuknaga, IT-Integrator (http://steam.it-integrator.ua/); STEAM-Labs (https://store.steampowered.com/labs/);
Jlabopatopin ekcnepumeHTanbHUX aocnigxeHb Ex Lab (http://exlab.com.ua/) Towo, AKi HagaloTb 3MOMM CTBOPUTKM iHHOBALLiHE
ocBiTHE STEM-cepefoBulle, B MeXax AKOrO Y4YHi ONAaHOBYHOTb OCHOBW MPUPOAHUYMX AUCLMMNIH MPOBOAAYN UYUCIEHHI
eKkcnepmMmeHTH 3 ¢isunKK, ximii, bionorii, maTemaTnka, a Takox iHGOPMATUKN — BUBYAKOUYM OCHOBU POBOTOTEXHIKM (MOAENIOIOTD,
KOHCTPYIOIOTb TOLLO).

Peanizauia koHuenuii STEM-ocBiTM rapMoHitoe 3 raciom HoBOI yKpaiHCbKOI LWKOAM — CTBOPEHHA CY4aCHOrO OCBITHbOrO
cepenoBuLLa | NPUBHECEHHN B LWKOJI cydacHUx TexHonorii (Balyk, Barna, Shmyger & Oleksiuk, 2018). Lle aae 3mory ycniwHo
3ainicHmTM (Build STEM skills in your classroom; International Journal of STEM Education):

— MOAEPHI3aLil0  MeToAONorYHMX 3acaf, 3micTy, 06csAry HaB4YanbHOro Mmatepianly npeameTiB  NPUPOAHUYO-
MaTeMaTUYHOTO LIUKAY;

— OHOBJ/IEHHA METOAMKMN HaBYaHHA MOJIOA 3 BUKOPUCTaHHAM cydacHux IKT;

— TexXHO/0ri3aL,ilo npouecy HaB4aHHA Ta GopMyBaHHA AKICHO HOBUX YMiHb HOBOTO NOKOJIHHA;

— AKICHILLY NiAroToBKY MoN0Aj A0 yCNilWHOi camopeanisauii y cydacHomy iHpopmaTM30BaHOMY CBITi.

Y ubomy 3B’A3KY BaXK/IMBUM € aHasi3 CBITOBOro A0OCBITY BNpoBagKeHHA STEM-0CBIiTV B TaKMX paKypcax:

— niaTpumKka STEM-0cCBiTV Ha gep’KaBHOMY PiBHi;

— B3aEMOJjiA HayKOBMX OpraHi3aLlii, yHiBepCUTETIB, LLEHTPIB 3 METOH 3a/y4eHHA WKOAAPIB A0 HayKu;

— cnpamoBaHicTb STEM-npoekKTiB.

MerTa craTTi: 34iCHUTU NOPIBHANBHWUI aHai3 CBITOBOro AOCBiAY 3anpoBageHHs STEM TexHonorili B OCBITY 3 MeTow
BM3HAYEHHA NepPCrneKTUB BITYN3HAHOT HAYKM M OCBITU 3 LLbOTO HaNpAMY.

METOAU AOCNIAXKEHHA

AHani3 3apybixHoro goceigy 3anpoBaakeHHA STEM TexHONOri B OCBiTY 3 METOI BU3HAYEHHSA NEePCrneKTUB BiTYN3HAHOT
HayKM M OCBITM 3 uUboro Hanpamy (nigTpumka STEM-0CBiTM Ha AepXaBHOMY PiBHi; B3aEMOAia HAayKOBWX OpraHisauii,
YHIBEPCUTETIB, LLEHTPIB 3 METO 3a/lyYeHHs LUKONAPIB Pi3HMX BIKOBMX KATeropi A0 HayKW, HAYKOBUX AOC/iIOMKEHb; y4acTb y
3MaraHHAX CBITOBOro pPiBHA, A€ Y4YHi MaloTb 3MOry BWUCBITNOBATU BAACHi po3pobku, StartUp-u; nigrotoska mainbyTHix STEM-

BYMTENIB).

PE3Y/IbTATU AOCNIAXKEHHA

Bneple Kypc Ha BnpoBag)keHHA STEM Ha HauioHanbHOMy piBHI oronocuna agmiHictpauis CLUA y 2009 p. nig rachom
“Educate to Innovate” (“Ocsita Ana iHHOBaLiN”), WO6 MOTMBYBATM I HAAMXATU LUKOAAPIB HA YCNIWHICTb B NPUPOAHUYUX
OMCLMNAIHAX, AKI HA TOM Yac BTPATUAM NONYAAPHICTb, WO6 NiaBULLNTM piBEHb aMEPUKAHCbKMX LKOMIAPIB i3 cepeaHboi rpynu B
ranysi NPUpPOAHNYMX HAYK i MaTEMATUKKN HA BEPLUMHY MiXXHapOoAHOT apeHu. Lia KomnaHia Takox byna cnpAMoBaHa Ha BUPILLEHHSA
npobaemu H6paky BUUTENIB, 34aTHUX HABYATU LMX NpeaMeTiB. 3a3HauUMMO, Lo peanisalia Liei KomnaHii noTpebyBana 3HAYHMX
BKNaZeHb, AKi CNpPAMOBAHi Ha NepeHaBYaHHA BUYUTENiB, MIATPUMKY LWIKiA, iX OCHALWEHHA Cy4acHUM obnagHaHHAM Towo. Y
2013 p. MNpe3unaeHT CnonyyeHnx wraTie 6. O6ama NigKpecntoBas, WO NOTY»KHE HaBYaHHSA € KNHOYOBO CKN3A0BOM0 yCnixy byab-
AKOT OUTUHW, i B rany3ax STEM Hag3BMYaliHO BaXK/IMBO CTBOPMUTU OCBITHIM A0CBIA, AKMI 6A3yeTbCA HA MPOEKTaX, Ha NPAKTULi Ta
dopmye ntoboB A0 HaBYaHHA BNPOAOBXK KMTTA (Educate to Innovate, 2013). B CLUA KoKHi 5 pokis 3aTBeppKyeTbca HOBA
HaujioHanbHa cTpaTeris po3sutky STEM-ocBiTu. B aokymeHTi (Charting a course for success, 2018), wo onybnikoBaHWi y rpygHi
2018 poKy, BUKIageHo deaepanbHy CTpaTerito, AKa nepenbayae [oCTyn A8 BCiX aMepUuKaHLiB 40 BUCOKOAKiCHOT STEM-ocBiTH, a
TaKoX nepeTBopeHHs CrnonyyeHux LUTaTiB y ceiToBOro nigepa B obnacti STEM-rpamoTHOCTI, iHHOBAUWiM ¥ 3aHATocTi. B Crparerii
BM3HAYEHO TaKi Lini 3anposageHHsa STEM-ocsitu:

— CTBOPEHHA MiUHMX 3acag ana dopmyBaHHA STEM-rpamoTHOCTI WAAXoM 3abe3neyeHHs KOMKHOro rpomagaHuHa
MO/IMBOCTAMMU OBONOAIHHA OCHOBHMMW NOHATTAMKM STEM, BKAtOYAlOuM - OBYUCAIOBANBHUMM YMIHHAMMK, UMGDPOBOIO
rPaMOoTHICTIO, MaTeMaTUKOIO;

— 36iNblUEHHA PI3HOMAHITHOCTI, PiIBHOCTI Ta 3a/ay4yeHoCTi y4YHiB Ao STEM, 3abe3neyeHHA yCix rpomagaH (0cobamneo Tux
KaTeropin, AKi iCTOPUYHO HE Mann MOXK/IMBICTbL OTPMMYBATK AKICHY OCBIiTY i po60Ty) AOCTYNOM A0 BUCOKOAKICHOT STEM-ocBiTM
NPOTArOM YCbOTO XXUTTA;

— NiAroTOBKa y4YHiB A0 npodeciin ManbyTHbOro - Le MaTUMe BaXK/MBe 3HAYEHHA ANA NIATPUMKKU KAOUYOBUX CEKTOPIB
€KOHOMIKM Ta CNPUATMME HayKOBMM BiZKPUTTAM Ta CTBOPEHHIO TEXHOOriIN ManbyTHboro (Charting a course for success, 2018).

Y CrpaTerii BU3HaueHO TaKi HanpAMKK (LUAAXKM) AOCATHEHHA 3a3HaYeHMX Linen:

— pO3BUTOK M 36arayeHHs MapTHepCTBa ANA YTBOPEHHA HOBMX abo MOCWIEeHHA HaaBHMX 3B'A3KIB MiX OCBITHIMM
3aKnagamm i LWMPOKMM KOJIOM OpraHisaLiii/ToBapucTs;
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— 3a/ly4EHHA YUHIB (AKi 3aX0NOTLCA PISHUMM AUCUUNAIHAMW, MaOTb PI3HUIA JKUTTEBUI AOCBIA, 3HAHHA, Pi3HWUIA piBEHb
PO3yMiHHA iHHOBaL,i TOLWO) A0 POBOTH HAZ OAHMM NPOEKTOM, LLLO 3pOBUTL HABYAHHSA 3HAYYLLMM Ta HAANXAOUYNM;

— NiABULEHHA KOMN'IOTePHOI rPamMoTHOCTI Yepe3 opraHizauito STEM-ocBiTH, Wwo noTpebye ymiHb BMKOPWUCTOBYBaTM
uMbpoBi NpUcTpOi;

— 3abe3neyeHHsA CUCTEMATUYHOT NepeBipKn ePpeKTUBHOCTI OKPEMMX €1IEMEHTIB NPOrpamMm, NPOBEAEHHA MOHITOPUHIOBUX
3axoais, GopMyBaHHA 1 ONPUAOAHEHHSA 3BITiB.

STEM-ocBiTa B Cnony4YeHmx WraTax FPYHTYETbCA Ha 06'eAHaHHI 3ycunb 6araTbox opraHisauii — 4enapTameHTiB; areHTCTs;
OEePKaBHUX, KOMEPLNHUX, BONOHTEPCHKUX MiZNPUEMCTB; HAayKOBUX TOBAPMUCTB; AOCNIAHULbKMX NabopaTopiit; yHiBepcuTeTis;
3aK/1agiB WKINAbHOI OCBITM; MO3ALKINbHUX LEHTPIB TBOPYOCTI; TEXHIYHMX ULeHTpiB. OaHMM i3 KoopauHatopie STEM-ocBiTh €
OenaptameHT eHepretukn CLUA, akuin peanisye nporpamy “STEM-rising” (https://www.energy.gov/science-innovation/stem-
rising) i NpoNoHye CKOPUCTAaTUCA FOTOBUMM PO3POBKaMM Pi3HOMAHITHMX NPOEKTIB, 30PIEHTOBAHMX HA BUXOBAHL,iB AUTAYMNX CAAKIB
Ta wkonapis 1-12 knacis, y4yHiB KonenxKis, yuntenis, AKMM Uikasuii STEM-HanpamoK. HanpuKknaa, y4HAM noyaTKOBOI LUIKOAU
NPOMOHYETLCA B3ATU Y4ACTb Y NPOEKTI “36epeskeHHs eNekTpuUHoi eHeprii”, Nig yac peanisauyii AKOro WKONAPiI 34iNCHIOITb Pi3HI
EeKCNEePUMEHTHN, OPIEHTOBAHI Ha YCBIZOMMEHHA BNACHOI 3a/EXKHOCTI Bi4, eNeKTpoeHeprii, MOWyK WAAXiB epeKTUBHOro
perynoBaHHA HOPMM CNOXKUBAHHA eHeprii TowWwo. [1a y4HiB CTapLuMX KnaciB NPONOHYETbCA NPOEKT “EHepria okeaHy”, B mexax
AKOro BOHM “npobypaTtt” HadTOBY CBepANoBMHY, “nobyaytoTs” nnasydy HadTOBY NAAaTopmy, BMBYATUMYTb €HEpreTUyHi
pecypcu, Lo 3HAXoAATbCA B OKeaHi Ta iHWi pecypcn (HadTy, NpMpoaHUin ras Towo). Ana sunTenis po3pobieHo KOMMIEKTH
maTepianis pi3HOi TemaTuKKM, Hanpuknag, “KepoBaHuit atom” (“Harnessed atom”), B AKMX pO3KpUBalOTbCcA GyHAAMEHTaNbHI
NPUHLMNW HAYKW NPO EHEPreTUKY, akTyanbHa iHpopmaL,ia Npo AAepHY eHepreTuky, NPONoHYTLCA HABOPU eKCNEPUMEHTANbHUX
LOCNiAXeHb, NPAaKTUYHUX BNpPaB, HanNpuKaag, WoAo MOAENOBaHHA aTOMIB NiTito, rigporeHy Towo. B Hanpamky STEM-ocsitn
[enaptameHT cniBnpautoe 3 HauioHanbHMMKM slabopaTopiaMu, fAKi NPOBOAATL aKTUBHY MPOCBITHULBKY poboTy, HazatoTb
MO/MBICTb NPOBOANUTU peasibHi HAYKOBi JOCNIAMKEHHA, eKCNEePpUMEHTYBATH, AONOBIAATM NPO BNACHI pe3ynbTaTu W HafdasaTu
peanbHi KOHCYNbTaLiHI nocayru.

NiaTpumye STEM-ocBiTy 11 HauioHanbHe ynpaBaiHHA 3 aepOHaBTUKKU Ta AOCAIAXKEHHA KocMiyHoro npoctopy (National
Aeronautics and Space Administration, NASA). Ha caiiti (https://www.nasa.gov/stem) npeacrasiieHo 3Ha4YHYy KiIbKicTb po3po6okK
NPOEKTIB AR YYHIB pi3HMX BiKOBMX KaTeropit (1-4 knacu, 5-8, 9-12), yuuTenis, CTyAeHTIB yHiBEpCUTETIB, ANA CIMENHUX
[OCNiAKeHb. 3BUYaiHO, W0 TeMaTMKa BCiX NPOEKTIB NOB'A3aHa 3 KOCMIYHMM NPOCTOPOM, AOCNiAXKEHHAMMU 3emni, Micaua, Mapca,
Ccy3ip'iB, NiTanbHUMM anapaTamm ToLo. B pamkax NPOEKTIB y4acCHUKAM NPONOHYETLCA NepernaHyTH BiZeopecypcu, NnorpaTm B irpu,
pO3B’A3aTV TO/IOBO/IOMKM, HABYMTUCA BUKOHYBATU NeBHi Gi3WYHI BNpaBu (Hanpuknad, 448 TPeHyBaHHA JiereHb i cepus),
34iNCHUTU eKCNePUMEHTAIbHI AOCNIAKEHHA Ta BUMIpIOBaHHA (HanpuKknag, WBUAKICTb BIiTPY), 3maicTpyBaT npuaag (ona 5-8
KNaciB - BEPTONIT, KOCMiYHMI Kopabenb). Ha Haw nornsg, ocobanBo UikaBUMM € “cimeliHi” NPOEKTU, NOEAHaHI ¥ TaKi po3ainu:
3araibHi, iHXXeHepia, NPUPOAHMYI HayKKW, TEXHONOFIT | KOMN'tOTePHI HayKW, maTemMaTuKa. Hanpukaag, y4acHMKam NponoHyeTbCA
CMPOEKTYBATM NApaLWyT ANA NOBINbHOI 1 M'AKOI MOCagKM BaHTAXy, NpW LbOMy NOTPiBHO NpoTecTyBaTh pisHi maTepianun, BMbpatn
$opMy 1 KOHCTPYKLLitO NapalyTa, ONTMMI3yBaTM MapLLpPYT NOCaAKM TOLLO.

OfHUM i3 MOTYyKHUX ueHTpiB STEM-ocsitn B CLUA € Washington STEM (https://washingtonstem.org) — HesanexHa
HeKomepLiiHa opraHisauis, aka 6yna ctBopeHa y 2011 poui gna o3HalomneHHs Wwkoasapis 3i STEM-npodeciamu, popmysaHHaA y
KOXKHOTO LWKOAAPA YMiHb ANa peanisauii cBOiX 3agymiB y npodecii, HaBYaHHA YMIHHAM, WO byayTb 3aTpebyBaHi y MaibyTHbOMY.
Ha maHuit yac ue KpynHa mMeperka perioHasibHUX LEeHTPIB-NapTHepIB, Wo 06'eaHYE WMPOKEe KO0 BUKAagadis, bisHec-nigepis,
¢daxiBLiB, OpraHisauii, WO CcNpuAOTb Kap'€PHOMY 3pPOCTaHHIO BCIX YYaCHMKIB, HE3a/NeXHOo Bif, CTaTi, pacu, NOYaTKOBOrO
npoodeciHoro gocsigy. Hanpuknaa, mepexa Apple STEM noeaHYE y4HIB CTapLLIOro WKINbHOTO BiKY, CTYAEHTIB BULLMX HABYAbHUX
3aKNaAiB Ta iHWKX NapTHepiB-LeHTpiB 3 micT Kawmip, YeHaTui Ta IcT-YeHatui rpadcts YenaH i [lyrnac, npeacraBnse perioH 3
NOTEHLia/IOM Yy CiNbCbKOMY TOCnoAapcTBi Ta eHepreTuui, W HamaraeTbca 3abesneymTy BCIM LUKOAAPAM LWAAX 4O Kap'epu y
Ci/IbCbKOMY TOCMOAapCTBi, TEXHO/OTIAX, OXOPOHi 3g0poB's. Llle oAHWM i3 MOTYKHMX Hanpsmkis pobotn STEM-ueHTpa €
3abe3neyeHHA BUCOKOAKICHOI paHHbOI MaTeMaTUyHOi OCBiTM. OpraHi3aTopu LEHTPY BBaXKaloTb HaA3BUYAMHO BaXKIMBUM
PO3BUTOK MiLLHUX MaTeMATUYHWUX HAaBUYOK Y AiTel Big O A0 8 poKiB, WO NOTIM BN/AMHE HAa MAaWbYTHIO akaZeMmidHy yCniWwHicTb B
uinomy i B ancumnaiHax STEM 3okpema (Math thinking starts at birth).

EdeKTnBHIcTb 1 AoLiNbHICTE 3anpoBagKeHHsa CTpaTerii NOCTIMHO MOHITOPUTLCS YpAZoM: 30Kpema, o 20 xosTHa 2020
POKY 34iMCHIOIOTLCA 3aX04M, CNPAMOBAHI Ha 36MpaHHsA iHbopMaL,ii Wo[o cycninbHOT AymKM npo STEM-0CBIiTY, BKIHOYaOUM AYMKM
npo umdpoBi pecypcu, cTpaterivHe NapTHEPCTBO, LMdPOBY rPaMOTHICTb, TPAHCAMCLMNAIHAPHE HaBYaHHA TOLLO.

Maiixke pasom i3 3anposagxeHHam STEM-ocsit B CnonydyeHux LUtaTtax 6yna po3ropHyTa WWPOKa AUCKYyCia LWo[o
HeobXigHOCTI 3any4YeHHA mucteuTsa (Art) 4O NPUPOAHMUYMX NPOEKTIB 1 nepexoay Ao STEAM-ocBiTv. Taka HeobxiaHicTb 6yna
06r'pyHTOBaHa pesy/bTaTaMu CMibHOTO AOCNigKeHHA Paan KoHoepeHuin Ta opraHisauii “Americans for the Arts”, pasom 3
AMepPMKaHCbKOIO acouiali€eto WKiNbHMX aamiHicTpaTopis (American Association of School Administrators (AASA)), Ake nokasano,
L0 Cy4acHi KomnaHii 6inblwe NoTpebytoTb ¢axiBLiB, LLO MatOTb TBOPYI, MUCTELbKI (art) HABUYKK, HiXK TUX, LLO MalOTb MaTeMaTUYHI
abo NpMpoaHNYI HAaBMYKM 1, Kpim Toro, 3aTpebyBaHMMM € CNiBPOBITHUKMK, AKi 34aTHI reHepyBaTW iael, NpawtoBaTM y KOMaHg,,
cninkysatuca (Wright, Woock & Lichtenberg, 2008). Ha kopuctb STEAM-0CBiTM roBopuTb i Te, WO TBOPYI (Arts) HaBMYKK
BMABUANCA Binbll aKTyafibHUMKM ANA LUMPOKOrO CermeHta pobo4yoi CUAWM, OCKINbKM aMepuMKaHCbKa KOHKYPEHTHO3ZaTHICTb
3HAYHMM YMHOM NIATPUMYETLCA KPeaTUBHWMM rany3amu: Big, KiHOBMPOOHMLTBA, TenebayeHHs, KOMM'OTEPHUX irop, A0
apXiTeKTypu, An3aliHepcbKoro BUpobHMLTBa, rpadikm Towo (Wright, Woock & Lichtenberg, 2008).

Y cuctemi ocsitn CiHranypy 3 1968 poKy (3i cTBopeHHA MiHicTepcTBa HayKuM Ta TEXHO/OTII) yBara pOKYCYETbCA Ha BUBUYEHHI
MaTeMaTKK, MPUPOAHNYMX Ta TEXHIYHUX HAYK SIK B MOYATKOBIW, TaK i B cepegHiit WKoni Ta BMWii. Peanisauis STEM-ocBiTn B
CiHranypi ma€ LinicHUI xapaKTep i NOEAHYE 3yCUNNA 3HAYHOI KiIbKOCTI areHu,ii, couianbHUX Cy»Kb, acouiau,ii, HAyKOBUX LEHTPIB
CBITOBOrO 3HaY€HHA, TEXHONOTYHMX YHIBEPCUTETIB, OpraHisaL,in Towo, NpoTe KN4Y0oBa Posib HaneKnTb MiHicTepctay ocsiTv (Tang
Wee Teo, 2019). 3 2000 poKy 6yno 3miHeHO OCHOBHY NapagMrmy B OCBiTi — BCA yBara 3ocepegyKeHa Ha iHHOBaL,ifX, TBOPYOCTI,
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HAYKOBUX [OCNIAMKEHHAX, BUKOPUCTaHHI IKT ana cTMMynioBaHHA KPeaTMBHOCTI Ta CaMOCTIMHOrO HaBYaHHA. Y LWKiNbHIA OCBITi
MaTemaTMKa Ta NPUPOLAHMYI HAyKWU CTaan OCHOBHUMMW AUCUMNAIHAMM, AKi BUBYAOTbCA 0HOB'A3KOBO NPOTATOM BCbOrO TEPMIHY
HaBYaHHA y NOYATKOBIM, CepeaHin i cTapwil WwKoni npy Bubopi byab-akoro HanpamKy (Express-Kypca, akafeMiuHOro, TeXHi4YHOro).
Y 2013 poui MiHicTepcTtBom ocBiTv byna 3anoyaTkoBaHa Mporpama npukaagHoro Has4yaHHa (The Applied Learning Programme,
ALP) 3 TUM, WO6 cnpuATM BNPOBAAKEHHIO PEAIbHOrO NPAKTUKO-OPIEHTOBAHOrO HAaBYAHHA Y MOYATKOBY Ta CEPEAHIO LUKOAY.
LLIKonu, aKi npautooTb 3a L€l NPOrpamoto, 3MiHIOTb NPOLEC HAaBYAHHA TaKUM YMHOM, WO6 MOKa3aTV YYHAM aKTyasbHICTb
BMBYAEMOTO A4/1A NOTOYHMX i MalbyTHIX NOTpeb cycninbCcTBa, EKOHOMIKM; 3a/y4nTU A0 NPAKTUYHOTO 1 eKCNepumMeHTaIbHOro
HaBYaHHA; HABYUTU BMKOPUCTOBYBATU CBOI 3HAHHA Y PEaSIbHUX KUTTEBUX CUTYaLLiAX, HABYMTM KOPUCTYBATUCA iHDOPMALIKHUMM
TEeXHO/IoTiAMM A/1A PO3B’A3aHHA peanbHUX Nnpobnem (Tang Wee Teo, 2019).

LWo6 nigtpumatn STEM y wkoni, 6yno 3acHoBaHo niaposain STEM Inc. (https://www.science.edu.sg/stem-inc) npu
CiHranypcbKoOMy HayKOBOMY LEHTPi, METOI AKOro € 3aliKaBNeHHA LWKOANAPIB NPMPOAO3HABYMMM HAyKaMK, MATeMaTUKOLo,
iHXXeHepielo Ta TeXHONOriAMM; 3aNy4eHHs YYHIB 4O EKCNepUMEHTaNbHOI Ta HayKoBOI AifbHOCTI; cnpusaHHA BMbopy STEM-
npodecin. Miapo3ain NponoHye WKoiam AONOMOTy (MPOoBeAEHHS 3aHATb) Y peani3aLii 04HOro-ABOX HAaNPSAMIB i3 TaKOro Nepeniky:
BOYAOBaHA eNeKTPOHiKA,  iHXEeHepHe MpPOEKTYBAHHA W MOALENIOBAHHA, PODOOTOTEXHIKA, XapyoBa HayKa i TexHonorii,
anbTepHaTUBHA eHepreTMKa, MICbKUI AM3aiiH Ta iIHHOBALLT, AAaTYMKM BOAN M BOAHI TEXHONOTII, MPUKNAAHI HAayKW Npo 340poB'A,
NoNbOTM Ta aBiaKOCMiYHa NPOMMCOBICTb, AU3alH irop Ta mogentoBaHHa (Science Centre Singapore. About our applied learning
programme). Bci ypoku npoBoaAaTbea y Gopmi po3B'a3aHHA peanbHUX XKUTTEBUX Npobiem, y Beceniit Ta 3axontotodiit atmocdepi,
6e3 po3noginy Ha okpemi AvcumMnAiHW. HanpuKknag, B pamkax Hanpamy 3 pobOTOTEXHIKWM y4Hi CTBOPIOIOTL MigBogHOro abo
Ha3eMHOro AWCTaHLiMHO-KepoBaHoro poboTta. BogHouac WKoAAPi cnocTepiraloTb 33 MOPCbKUM cepefoBuLLeM, HepyTb Npobu
BOAM, 3HaMOMANATLCA 3 Gi3MYHMMM OCHOBAMM NaByumnx 3acobiB, NPOEKTYIOTb KOpabni i1 NiABOAHI YOBHM, BUMIPIOIOTb FNBUHY,
BYaTbCA He3neyHO BMKOPUCTOBYBATU ENEKTPUYHI IHCTPyMeHTM Towwo (Science Centre Singapore. Robotics). B mexax Hanpamy
«MicbKuiA AM3aliH Ta iIHHOBALLT» YYHAM NPOMOHYIOTLCA 3aHATTA 3 BEPTUKANbHOIO 3emnepobcTBa, AKi NPUCBAYEH] BUPOLLYBAHHIO
POC/NH B MiCbKMX YMOBAX. YUHi 3HANOMNATLCA 3 iHXKEHEepPHUMM po3pobKamu, AKi AaOTb MOXK/IMBICTb POCIMHAM OTPUMYBATU
MaKCMMyM CBIiT/1a B YMOBAX, KOAM BOHM 3ab6/10KOBaHi HaBKOAWWHIMKM CMOpyAamu, OMaHOBYIOTb METOAM, fAKi A03BONAIOTb
OTPMMYBaTV ONTUMAJIbHUI YPOXKal B MPUMILLEHHAX, HABYAIOTLCA BUKOPUCTOBYBATU HAWHOBILWI TEXHIYHI PO3POOKM.

Y cuctemi ocsitn ®iHnaHAji STEM TexHonorii peanisytoTbes y Tak 38aHUX LUMA-ueHTpax (ckop. Big "luonnontieteet" —
NPUPOAHUYI HAaYKK), AKI IHTErpyoTb NPUPOAHMYI HayKM Ta maTemaTuky, Ta LUMAT-ueHTpax, AKi NpueaHyoTb TexHonorii. OCHOoBHa
meTa ueHTpis LUMA nonArae B8 MOTMBYBaHHI Y4HIBCbKOI MONOAI, CTYAEHTCTBA A0 BUBYEHHA MATEMATUKK, NPUPOAHUYMX HAYK Ta
CYYaCHUX TEXHOJOrIM, B NiATPUML| HENepepBHOro HaBYaHHA BUYMTENIB 3aBAAKM HOBITHIM METOAMKAM Ta 3ax04aM HayKOBO-
TEXHIYHOI OCBITW, Y PO3BUTKY HaBYa/IbHOTO NPOLLECY, WO FPYHTYETLCA HA AOCAIAKEHHAX.

3 1996 no 2002 pik nporpama LUMA 6yna npoeKTOM pO3BUTKY HayKOBOI OCBITM 1 peanizoByBasaca Nif, KepiBHULTBOM
®diHCcbKOT HaLioHaNbHOT OCBITHLOT pagu. Toai byno 3anoyaTkoBaHo naaH LUMA ans 36inbweHHa npodecioHanis 8 ranysi STEM Ta
po3bynosy mepexi LUMA-LeHTpiB. 9 rpyaHa 2003 poky B MesbCiHCbKOMY yHiBepcuTeTi 6yB cTBOpeHWU neplumnii ueHTp LUMA
Center Finland, i 3 Toro yacy BiH 06’eHY€E 3ycunna ABaHafUATM aHANOFYHNX LLeHTPIB, CTBOPEHMX NPU YHiBEPCUTETAX Ta HAYKOBUX
nabopatopint (Luma Centre Finland). ¥ 2014 poui 6yna 3atBepakeHa Ctpateria Ta nnaH gi yboro LUMA-ueHTpy. Crpateris
po3paxoBaHa Ha 10 pokis (40 2025 poKy) Ta OpiEHTOBaHa Ha AOCATHEHHA BUCOKOTO PiBHA BUHAXIAHMLTBA B rany3si HAyKM 1 TEXHIKK
cepef, Y4HIBCTBa, CTYAEHTCTBA Ta Y4YUTENbCTBA, CNPAMOBAHA Ha 3abe3neyeHHA NiAroTOBKWM BUCOKOKBaNidpikoBaHMX ¢daxiBLiB y
ranysi Hayku Ta TexHiku ®iHnangji (Research and development policy of the LUMA Centre Finland; Strategy for the years 2014—
2025). OTmxe, gisnbHictb LUMA ueHTpiB 30pieHTOBaHa Ha:

— OpraHisal,ito HayKOBO-TEXHIYHUX KNybiB, TAabOPiB ANA yYHIB, HABYANIbHWUX KypCiB ANA Monoaj;

— PO3pObKY Pi3HUX Mogener ANA NiaBULLEHHA AKOCTI 6a30BOi NeaaroriyHoi ocBiTM Ta 3abesneyeHHA HenepepsBHOT
neparorivyHoi NiAroToBKM NpaLLioloYnx yunTenis;

— BNPOBAAMKEHHS NPOEKTHOT pO60TH N5 3abe3neyeHHs 3340B0IEHHA YYHIB Bif, 34iMCHEHHA HAYKOBOTO BiAKPUTTS;

— CTBOPEHHSA 1 PO3BUTOK HAYKOBO-TEXHIYHWUX KNaciB, 1abopaTopill, BNpOBaAKEHHS HOBUX METO/LiB HaBYaHHS, TEXHO/IOTIM,
CTBOPEHHA HOBOFO HaBYa/IbHOrO CepesoBULLa;

— nonynsapusauito STEM 3a JONOMOrot HauioHa/NbHOTO MOPTany, HOBUHHWUX iHTEPHET-KypHanis, iHpopmauiliHoro
6loneteHn, Tenenepesay.

LUMA-LEeHTp peani3oBye MixkHapoaHy nporpamy StarT, B pamkax AKoi BiabyBatoTbcs GecTuBani iHTErpOBaHMX NPOEKTIB,
BiAbip i HaropoArKeHHA HaMKPALLMX 3 HUX, OHNANH NiATOTOBKA yYMUTeNiB 40 NPOEKTHOT pobOTH, BipTyanbHi HayKOBI KNybu. YKpaiHa
[ONyYaETbCA A0 Liei nporpamm pasom 3 Kutaem, Mopaanieto, Niutsoto, Cepbicto, Typuieto. [aa yuacTi y KOHKYPCi, NPOEKT B NepLly
yepry mae 6yTu B)Ke peani3oBaHMM i CTOCYBAaTUCA MaTeMaTMKM/MPUPOAHMYMX HAyK i/abo TexHosoriin. Ha caiTi nporpamm
(https://start.luma.fi/en/materials/materials/) npeactaBneHo NPOEKTH, AKi 3rpynoBaHoO 3a TeMaTMKOO («MaTemaTka HaBKo/0
Hac», «Mpupoaa i HaBKOJIMWHE cepenoBulLe», «baarononyyus», «3ipku Ta Kocmoc», «[liMm, Ky/ibTypa Ta iHTepHaL,iOHaNbHICTb Y,
«TexHoNorii HAaBKONO Hac»), 3a BIKOBOIO KaTEropielo y4acHWKIB (4N1A AOWKINbHUX 3aKAa4iB, NMOYATKOBOI LUKOAWU, cepeaHix i
CTapLUMX KNaciB, NPOEKTM B MO3aKNACHIN pobOTi, NPOEKTM BAOMA), 32 POKAMM KOHKYPCY.

IHiLiaTMBY po3BMTKY STEM-0CBITU NiaTPMManu i iHWi Po3BUHYTI KpaiH €Bponu (BeankobpuTaria, PpaHuia, Moablia Ta
iH.). Tak, y Yexii nonynapusauis STEM-0cBiTM cepes, y4HIBCbKOI MOMOAiI 34iNCHIOETbCA 3acobammn BUCTAaBKOBOI Ta My3enHOI
AianbHOCTI. Mif Yac TakMX 3aX04iB YYHi CTalOTb peasbHUMM Y4aCHUKaMM AOCAILHOMO NPoLLecy B paKypci BUPileHHA rnobanbHMX
npobnem ntoactea. Y bonrapii iHiLiaTuea 3 po3suTKy STEM-0CBiTM cnpsAMoBaHa Ha Nonynapu3aLito cepes Mmonoai pisHux STEM-
HanpAmKiB (poboToTexHika, moaentoBaHHA Towo). Y PpaHuii nowmnpeHo HepopmanbHuii niaxia Ao STEM-ocsiTn (30Kpema,
nosawkinbHi STEM-rypTuku, nitHi STEM-Tabopw, pisHi STEM-3axoam, - KOHKypcKu), AKi npusBepTaloTb yBary mosoai ao STEM-
npodeciit i 4aoTb MOXAMBICTD ANA NOAANLLIOIO HAaBYaHHA 3a pisHUMM STEM-HanpamKamu. TakoX NpuBepTaEe yBaru A0CBIA,
I3painto, ge HaBYaHHA 3a STEM-nporpamamu Opi€EHTOBAHO Ha MPOBEAEHHA WKOAAPAMU PISHUX FPYHTOBHUX A0CAIAXEHb. TaKy
HayKoBY pobOTY y4Hi BUKOHYIOTb Nif KEPIBHULTBOM TblOTOPA (CTyAeHTa abo KaHAMAATa HayK 3 yHiBepcuteTty).
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OBrOBOPEHHA

[ocsig ynposaaxeHHA STEM-0CBiTM B 3araibHOOCBITHIX Ta NO3aLWKINbHUX HaBYaNbHUX 3aKnagax €sponu, CnoayyeHnx
WTaTax LWMPOKO BUCBIT/IHOETLCA B MeEPEXKi 3 METO NOWWPeHHA Hankpawmx STEM-npakTuMK (NPOEKTiB), 0O3HAaMOMIEHHA 3
iHHOBaLiiHMMK pecypcamm STEM. 3okpema, «STEM AnbaHc» (http://www.stemalliance.eu/webinars) wopoky nposoauTb
OH/NIAaMH-XaKaToOHM 3 MeTolo NybH/iYHOro 0b6roBopeHHsA Npobaem i NepcnekTMB BUKOPUCTAHHA iHHOBALiMHWUX pecypcis STEM B
€BPOMNENCbKiN Ta cBIiTOBIM OCBiTi. Kpim Toro, AnbAHC NponoHye cepito Beb-cemiHapiB 3 nuTaHb STEM-0OCBiTM 3a TaKumu
HanpsAMKamM, 30Kpema, «AepOKOCMIYHUIM NPOEKT y Knaci», «XKiHkn B STEM», «HaB4YaHHA 3 ocBiTHIMM pecypcamu LEGO» ToLwo;
HAYKOBLAM, Negaroram-npakTMKamM TaKoX HaJa€eTbCA BiIbHUIA AOCTYN 40 pecypciB Ta maTepianis ana nposeneHHa STEM-ypokis,
naaHu-koHcnektn STEM-ypokis. Bigkputuit ocsitHiit STEM-pecypc «The Concord Consortium» (https://learn.concord.org/)
MiCUTb Pi3Hi IHTEPAKTUBHI CUMYATOPM, BipTyanbHi NabopaTopii, Lo HaAaE 3MOTU 3a/1lyYUTU LKONAPIB A0 HAYKOBUX A0CIKEHD,
npoBeAeHHA EKCMepUMEHTIB, 30KpemMa, aHani3 AMHAMIYHUX Mogefiell Pi3HUX MATEMATUYHMX MOHATb, O3HAYeHb, Teopem;
MOZEN0BaHHA Pi3HMX NPUPOAHMX ABULL, NPOLLECiB i 6araTo iHWOro.

BUCHOBKUM TA NEPCNEKTUBU NOAANBLUOIO AOCNIAKEHHA

TakMm YMHOM, y3aranbHioUM 3apybixkHWMIA AOCBiA, WOAO 3anpoBas)KeHHA STEM TexHoNoril y HaBYaHHA, MOXKHA
CTBEPAKYBaTW NpoO:

— LUMPOKY yBary cycninbCTBa A0 MiABULLEHHA 3HAHb M YMiHb LUKOAAPIB 3i NPUPOAHMYO-MATEMATUYHMX AUCUMNAIH Ta
TeXHONOTil;

— 3aUiKaBNeHiCcTb baraTbox opraHisauii, KOMNaHi y HaBYaHHI WKoANaApie ancumnaii STEAM, y BUXOBaHHI ManbyTHIX
daxisu,iB, AKi 34aTHI NpauoBaTM Pa3oM Hag, BUPILLEHHAM BUHUKAOUMX Npobaem, 34aTHI reHepyBaTH ifei, BUCN0OBAOBATM BNACHI
LyMKY;

— HaABHICTb 'PYHTOBHOI Aep*KaBHOI NiATPMMKM LLKIN, LEHTPIB Ta OpraHisaLii, Aki 3opieHToBaHi Ha STEAM-0CBITY;

— WMPOKI Npono3uuii AepXaBHUX Ta NPUBATHMX OpraHisauii, nabopaTtopiii, LEHTPIB ANA LWKOAAPIB Pi3HUX BIKOBMX
KaTeropin B3ATW y4acTb Y NPOEKTHI poboTi.

— HasBHUN ¢oHh STEAM-po3poboK, fAKi B¥Ke peanizoBaHi, NpoTe A[OCTYMHIi AN NOAANMbLWONO YAOCKOHANEHHS,
BMKOPWUCTAHHA 1 BNPOBAAKEHHS;

— YCBilOMNEHHA NOTPebu y LinecnpamoBaHii NiarotTosLi maibyTHLOro BUMTENS 40 opraHisauii STEAM-npoekTis;

BBa)KaeMO NepcrnekTUBHUMM HaNpPAMKU SOCAIAXKEHHA cneumdikM NiAroTOBKM MaibyTHIX BUMTeNiB A0 opraHisauii STEAM-
NPOEKTIB B YKpPaiHi, a TakoxK iHTerpauii STEAM-HaBYaHHA B OCBIiTHIN npouec YKpaiHCbKOT LWKOM.
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STEM TECHNOLOGY ADOPTION IN EDUCATION: OVERSEAS EXPERIENCE
Nadiia Olefirenko, Vira Andriievska, Viktoriia Nosova
H.S. Skovoroda Kharkiv National Pedagogical University, Ukraine

Abstract.

Formulation of the problem. The Concept of Development of Natural and Mathematical Education (STEM-education) emphasizes that the
development of the national economy puts before the sphere of education the task of introducing innovative educational practices.
These innovative educational practices take into account the needs and demands of modern youth. This raises the problem of
organizing appropriate support for STEM-education as a basis for the formation of the latest competencies of the younger
generation, capable of acquiring knowledge and developing and using the latest technologies.

The purpose of the study: to perform a comparative analysis of the overseas experience of introducing STEM technologies in
education.

Materials and methods: analysis of the experience of introducing STEM technologies in education to determine the state of solving the research
problem (support of STEM education at the state level; interaction of scientific organizations, universities, centers to attract students
of different ages to science, research; participation; in world-class competitions, where students have the opportunity to cover their
developments, StartUps; training of future STEM teachers).

Results. Overseas experience in the implementation of STEM education is considered. The expediency of implementation of STEM technologies as
a priority direction of modernization of education in Ukraine is emphasized.

Conclusions. The concept of STEM-education harmonizes with the slogan of the New Ukrainian School - creating a modern educational
environment and introducing modern technologies in the school as a basis for the formation of modern competencies of a student,
capable of acquiring knowledge and developing and using new technologies (cognitive skills; information processing, interpretation
and analysis data, engineering thinking, research skills, algorithmic thinking, and digital literacy, creative qualities and innovation,
technological skills, communication skills).

Keywords: STEM technology; STEM education; foreign experience.
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OPTAHI3ALIHI 3ACAAM CTBOPEHHA EIEKTPOHHOIO OCBITHbOIO CEPEAOBULLA 3AK/IALY BULLIOT OCBITU
HA BA3I NNAT®OPMU MOODLE

AHOTALIA

DopmynioeaHHA Npobaemu. B ymosax cbo200eHHA criekmp QifabHOCMI 3aKAady 8UWOT 0C8IMU PO3WUPIOEMbCA Ma nepedbayae cmeopeHHs
Ui po3suMok enekmpoHHo20 oceimHbozo cepedosuuja (EOC). 3abe3ne4yeHHA eneKMpPOHHO20 CynpPo8ody HABYAHHA cmydeHmie €
saxcusoto pyHKuiero EOC, 00uH 3i winsaxie peanizayii Akoi noaszae y sukopucmarHi LMS MOODLE. 3’sensemeca HeobxioHicme
3’AcysaHHA ocobausocmeli EOC 3aknady euwoi ocgimu, 8U3HAYeHHA opaaHizayiliHux 3acad lio2zo ¢opmysaHHs Ha 6a3i
naamgpopmu MOODLE. BussneHo, wjo HaseHi cnocobu macosozo cmeopeHHA obnikosux 3anucie cmyodeHmie y MOODLE,
po3nodiny ix 3a 2ypmamu nompebytoms onmumizayii.

Mamepianu i memodu. 30ilicHeHo aHani3, NoOpieHAHHSA, y3a2anbHeHHA U cucmemamusayito gidomocmel, oMPUMAHUX Mi0 Yac BUBYEHHSA
Haykoeoi nimepamypu, mexHiyHoi dokymeHmayii MOODLE, a makox npakmu4yHy nepesipKy 3anporoHOo8aH020 Crnocoby
¢opmysaHHa 6a3u 0bsikosux 3anucie 3006ysauyie suwioi oceimu 8 Cucmemi yrnpassiHHA eneKMpPoOHHUMU HAB8YAAbHUMU Kypcamu
Kpusopizbkozo OeprcasHozo nedazoezivHo20 yHisepcumemy.

Pesyabmamu. 3arporoHo8aHO 03HAYEeHHA MOHAMMA «eneKmpOoHHe 0c8imHe cepedosuujye» 3aKknady ocsimu. OKpecsneHo OCHOBHI 3080aHHA
U npuHyunu opeaHisayii EOC. 3’acoeaHo, wo ¢yHKyioHysaHHa EOC nepedbayae 30ilicHeHHA ynpasaiHCbKO-op2aHi3ayiliHoeo,
HAYKOBO-MemoOUYHO20, HABYAAbHO-MEMOOU4YHO20, CUCMeEMOMexHiYHo20 ma Kadposo2o 3abe3neveHHA. BusHaveHo U
0XapaKmepu308aHO CKAAOHUKU nidzomos4yozo emany 0o opaaHiszayii pobomu 3006yeayie suuwjoi oceimu e cucmemi MOODLE.
Y0dockoHaneHo crocib 2ypmosoi peecmpauii Kopucmysadie.

BucHoeKu. [JompumaHHA eumoz 00 eneKmpoHHO20 HABYAHHA Ma MpuHyunie opeaHizayii EOC cripuse nidsuuweHHo pesysasmamueHocmi
Has4anbHoI difsnbHocmi 3006ysauie suwoi ocgimu. BodHoYac senuke 3Ha4eHHs y (yHKYioHysaHHi EOC mae cucmemamuyHe
3abe3nevyeHHs AKICHOI MemoduyHoOi ma mexHiYHoOI MidmpumKu. 3acmocy8aHHA asmomamu3osaHux npoyedyp O0ae 3mozy
cnpocmumu nidzomog4yy po6omy ma 3MeHWumMu eumpamu 4acy Ha ii BUKOHAHHSA.

K/IKDYOBI C/IOBA: enekmpoHHe ocsimHe cepedosuuwie, MOODLE, enekmpoHHul Has4anbHUli Kypc, cmeopeHHsa obnikosux 3anucie,
peecmpayia Kopucmysadis.

BCTYN

MocraHoBKa npobnemu. CTpiMKUIA PO3BUTOK iHGOPMALiMHUX TEXHOOTIM, BiAKPUTICTb OCBITHIX cMcTem, BipTyasisauin
HaBYa/NbHOI AiANbHOCTI, NiABULLEHHA pPiBHA iHPOPMALiMHOT KOMMNETEeHTHOCTI Y4YacHMKIB OCBITHbOro npouecy, notpeba B
HenepepBHiN iHGOPMALINHIA B3aemogii akTyanisyloTb npobnemy ¢GopmyBaHHA U PO3BUTKY E/EKTPOHHOIO OCBITHLOTO
cepenosuwa (EOC) 3aknaais LI OCBITU. 3abe3neyeHHs eNeKTPOHHOro CynpoBOAY HaBYaHHA CTYAEHTIB € BaXK/IMBOIO QYHKLiED
EOC, oavH 3i wnsxis peanisauii aAkoi nepeabayae BukopuctaHHAa LMS MOODLE.

Momixk 0cobMBOCTEN CUCTEMM MOXKHA BiA3HAYMTU HAABHICTb YiTKOI CTPYKTYPU, 30CEpPEdKEHHA BCiX aCMeKTiB HaBYaHHA
CTYAEHTa B MeXKax 04HOro 061iKoBOro 3anucy, eNeKTPOHHMUI 06K YCNiWHOCTI CTYAEHTIB | MOXKAUBICTb i CTATUCTUUYHOIO aHanisy,
3abe3neyeHHn AOTPMMaHHA aBTOPCbKMX NPaB KOPUCTYBaYiB, Wo cnpuse nonyaapHocti MOODLE B 3aknagax BULWOi ocBiTU. OTXe,
o4YeBUAHOK € HeobxigHicTb 3’AcyBaHHA ocobamBocTelt EOC 3aknagy BMLLOI OCBITW, BU3HAYeHHS! OpraHisauiiHMxX 3acag noro
dopmyBaHHSA 1 po3BUTKY Ha 6asi nnatpopmm MOODLE, B YoMy I NosiArae meTa CTaTTi. TAaKOXK [OCNIAXKEHHA 30piEHTOBAHE Ha
YAOCKOHaNIEHHA Ta ONTUMI3aLito cnocoby CTBOpeHHs 061iKOBMX 3anuciB CTYAEHTIB Ta pO3noginy ix 3a rypTamm Ha cMcCTeEMHOMY
pisHi B MOODLE.

68



®I3UKO-MATEMATUYHA OCBITA (®MO) Bunyck 3(25). 4.1. 2020

AHani3 aKTyaNbHUX A0CAIAXKeHb. AHaNi3 OCTaHHIX Ny6iKaLii NOKa3as, WO HayKOBLi LULMPOKO BUKOPUCTOBYIOTb NMOHATTA
«Ee/IeKTPOHHE OCBITHE CEPefOoBULLEY | CUHOHIMIYHI Momy. Tak, |. ToH4YapyK Ta H. FOpuyK y CBOEMY AOCNIAXKEHHI BXXMBAKOTb TEPMIH
KEAMHUW €NeKTPOHHWUIN HayKOBO-OCBITHIN NPOCTip» 3aKiagy BULLOI OCBITH, Nif AKMM PO3yMI€ iHTErpaLiiHy cucTemy, Wo MicTUTb
iHbOpPMaLilHi, MmaTepianbHO-TEXHIYHI, IOACHKI, OpraHisauiiHi pecypcu i 3abe3nedye aBTomaTM3aL,ito yNpaBAiHCbKUX Ta HAyKOBO-
OCBITHIX MPOLECIB, @ TaKOX Y3roAsKeHe 36MpaHHA, ONpaLoBaHHA, Nepedady, HafaHHA 1 36epiraHHA iHbopmau,i (ToHYapyk &
HOpuyk, 2018).

[. Bepbiscbkuii posrnagae EOC ak cknagHy, 6aratopiBHeBy cuctemy, Wo 06’ egHYE NPOrpaMHO-MeTOANYHI, OpraHisaLifHi
N TexHiYHi pecypcu Ta iHTeNEeKTya/ibHUA MOTeHLian 3akaafy OCBITM, WO pPeani3ytoTbCA B Npoueci B3aEMOAji y4aCHUKIB
HaBYa/IbHOTrO Ta iHpopMmaLiiHoro npouecis. HaykoBeLb BUOKPEMUB PAS, BUMOT [0 €N1EKTPOHHOTO HaBYaHHA: GYHKLiOHANbHICTb,
HagilHicTb, cTabinbHa poboTa, MiATPMMKA CTAHAAPTIB, HAABHICTb CUCTEMWM NEPEBIPKM 3HAHb, 3PYYHICTb BMKOPUCTAHHSA,
LOCTYMHICTb, NepcneKkTMBa PO3BUTKY NAaTGOPMMK, AKICHA TEXHIYHA NiATPMMKa (BepbiBcbKuii, 2018). A TaKOXK BU3HAUMB NPUHLMNN,
DOTPUMAHHA AKUX cnpuaTume 3abesnedyeHHio edekTuBHocTi EOC. MoMiXK HMX NPUMHLMN BiZAKPUTOCTI, NPUHLMN PecypCcHoi
HaaMipHOCTI (NnogaHHA MmaTepianiB B pi3Hi Gopmi, BiaCyTHICTb obmexkeHb Wwoao obcary maTepiany), NPUHLMN iHTErpaTMBHOCTI
(MoXnuBiCTb BCTaHOBNEHHA 3B’A3KiB MiXK KomnoHeHTamu EOC), NpyMHUMN AMHAMIYHOCTI Ta iHTEPAKTUBHOCTI (MOXKAMBICTb
PO3WNPIOBATK 1 PO3BMBATU KOHTEHT) (BepbiBcbkuit, 2018).

BapTto 3ayBaxuTth, Wo EOC He 0bMeKyeTbCA BUKOPUCTAHHAM NAaTGOPMM OHNaMH-HaBYaHHA. [lo cknagy EOC BxopAaTb
nopTas aBTOMaTM30BaHOI CUCTEMM YNPaB/iHHA HaBYabHUM Npouecom, odiLinHMM BeO-calT 3akNaay BULWOI OCBITK, NnaTdopma
OHNAMH-HABYaHHA, eNeKTPOHHI 6ibnioTekn Towo (BUwHiBCbKMA, Jlyuyk, THigeHKo & InbiH, 2016). O. 3axoxkali CTBEPAKYE, WO
iHbopMmaLiHa cMcTeMa HaBYaIbHOTO 3aK1aAy NOEAHYE B COBi GYHKLIT yNpaBAiHHA €NeKTPOHHUM HaBYaHHAM, LOKYMEHTOObiry
HaBYa/IbHOTO 3aKNaAy, peani3aLito NOCTAaHOBKM 1 KOHTPOJIHO BUKOHAHHA HAaBYa/IbHUX Ta aAMiHICTPAaTUBHUX 3aBAaHb, CNOBILLEHHA
KOPMCTYBayiB Npo HOBWMHMU, NoAii Towo. Cuctema mae 3abesneyyBaTv NOBHY NIATPUMKY 3MILLAHOTO HaBYaHHA (3axoxaii, 2018).

METOAU AOCNIAXKEHHA

Y npoueci AocniaKeHHA BUKOPUCTAHO 3arasbHOHAYKOBI MeToau (aHani3, NOPiBHAHHA, y3arasbHeHHA i cucTemaTnsalisn
BiJOMOCTEN, OTPUMaHMX Mif Yac BMBYEHHS HAyKOBOI NiTepaTypu, TEXHIYHOI AoKymeHTauii MOODLE), a Takox 3ailcHeHo
NpPaKTUYHY NepeBipKy 3anpoOnNoOHOBAHOro cnocoby ¢opmysBaHHA H6a3n 0bnikoBux 3anucis 3506yBayis BMLWOI OCBiTM B CucTeMmi
ynpaBAiHHA e/1eKTPOHHUMM HaBYaNbHUMM Kypcammn KpnBOpi3bKOro Aepr*kaBHOro negarorivHoro yHisepcutery.

PE3YNIbTATU AOCNIOMKEHHA TA IX O6FOBOPEHHA

Ha 6a3i KpnBopi3bKoro gep»aBHoro negaroriyHoro yHisepcutety (KAMY) cTBOPEHO eNeKTpoHHE OCBITHE cepenoBulue,
AKEe € KOMMJIEKCOM OpraHi3auilHUX, CUCTEMOTEXHIYHWUX, ENeKTPOHHMX iHPOPMALMHO-OCBITHIX | HaBYa/NbHO-METOAUYHUX
pecypcis. 3aBAaHHAMMN e1EKTPOHHOIO OCBITHbOIO CEPeAOBMLLA € 3aCTOCYBAHHSA iIHOOPMALLIMHO-KOMYHIKaLiMHWUX TEXHONOTI Ans
34iMCHEHHA e1eKTPOHHOIO CYyNpPOBOAY HaBYaHHSA CTYAEHTIB; OCY4aCHEHHA MeToAjB i 3aco6iB HaBYaHHSA, YPi3HOMaHITHEHHA dopm
i cnocobiB nogaHHA HaB4YasnbHOI iHGOPMaLLi; CTBOPEHHS M PO3BUTOK ENEKTPOHHOI CMCTEMM OONIKY YCMIWHOCTI CTyAEHTIB;
3[iAICHEHHA KOHTPOJIKO SAKOCTI €/NIeKTPOHHMX OCBITHIX PEecypciB YHIBEPCUTETY; PO3POOJEHHA CUCTEMM OLHIOBAHHA pPiBHA
BNPOBaAKEHHA TEXHO/IONN eNIeKTPOHHOrO HaBYaHHA B OCBITHIN Npouec 3aKknaay BULLOT OCBITU; OpraHisaLia cMcCTeMOTEXHIYHOTO
3abe3neyeHHA NpoLecy CTBOPEHHA eNeKTPOHHOMO OCBITHLOIO CEpesoBULLa.

B ocHoBy opranizauii EOC 8 KAMY noknageHo NpUHLMMIM: ryMaHi3auii HaB4aHHsA — noBsara Ao npas i cobos nioamHu,
$GOpMYBaHHA TONEPAHTHOCTI Ta B3aEMOPO3YMiIHHA B MEXax OCBITHbOrO CepefoBULLA, BiACYTHICTb AMCKPUMIHALLI, BM3HAHHA
OAHAKOBOI LiHHOCTI KOXHOIO CTyAeHTa; iHGopMaLiiHOiI A0CTynHOCTI — dopMyBaHHA BipTyanbHOi B6iGNIOTEKM €NeKTPOHHUX
HaBYa/NbHUX KypciB, GaHKiB AaHMX i 6a3 3HaHb i3 AOTPMMAHHAM HOPM aBTOPCHLKOrO MpaBa, AOCTYMHUX ANA YYaCHWKIB
€/1eKTPOHHOIO OCBITHLOTO CepefoBMLLA; NeAAroriYHoi AOLiINbHOCTI 3aCTOCYBaHHA iHGOPMALLIMHO-KOMYHIKALIMHWUX TEXHONOTIN;
iHaMBIgyanisaLii OCBITHLOrO Mpouecy BiANoOBiAHO A0 NOTPeb, 0COHAMBOCTEN | MOXKANBOCTEN KOXKHOIO CTYAEHTA 3 ypaXyBaHHAM
OVHAMIKM  PO3BUTKY WMOro OCOBWUCTOCTI; OMepaTMBHOIO 3BOPOTHOTO 3B'A3KY MiXK Cyb6’€eKTaMW eN1eKTPOHHOrO HaBYaHHS;
rapaHTyBaHHsA 6e3neku iHpopmal,ii, HaABHOI B €/1eKTPOHHOMY OCBITHbOMY CEPELOBULL.

EdekTnBHicTb dyHKUioHYBaHHA EOC 3aneuTb Bif AKOCTI 34INCHEHHSA:

— YNpPaBAiHCbKO-0OpraHi3auinHoro 3abesneyeHHs;

— HAaYKOBO-METOANYHOro 3abe3neyeHHs — OXOMNIE MaTepianu, AKi pernameHTyoTb METOAMNKY Ta NOPAAOK NPOBEAEHHA
HaBYa/IbHUX 3aHATb, KOHTPOJbHWX 3aXOAiB, CAaMOCTIMHOI PobOTM Ta NpaKTUYHOI NigrotoBkM cryaeHTtisB B8 EOC;, meToamuHi
pekomeHaaLji Wwoao GopmyBaHHA €NEeKTPOHHUX OCBITHIX pecypcis; iHCTPYKUIT Woao poboTu 3i cnewianizoBaHUm NPOrpamHUm
3abe3neyeHHAM; eNIeKTPOHHI Ta APYKOBaHi BUAAHHA 3 TEMATUKM €/1eKTPOHHOrO HaBYaHHA; METOAMYHI HanpaLtoBaHHA B ranysi
neparorikv, AMAAKTUKK 1 NCUXONOTiT OCBITU LLOAO BUKOPUCTAHHA TEXHONOTIN e-HaBYaHHA; MaTepianu WoA0 CUCTEMU KOHTPOKO
Ta KpUTepIiB OLiHIOBAHHSA AKOCTi PO3P06EHMX ENEKTPOHHUX OCBITHIX pecypcis;

— HaBYa/NIbHO-METOANYHOro 3abe3neyeHHA — MNONArAE B PO3POD/EHHI eNeKTPOHHUX OCBITHIX pecypciB, AKi MOXKHa
BMKOPUCTOBYBATM B peXKMMax opaiiH- Ta OHNANH-HABYaHHSA, | pO3MILLEeHHI IX Y MeXax AOCTYNHOCTI Cy6’EKTiB e-HaBYaHHS;

— CUCTEMOTeXHIYHOro 3abesneyeHHsa, Wo nepeabavae anapaTHe, TesleKOMYyHiKauiiHe, iHpopmaliliHe, nporpamHe
3abe3neyeHHA 3ara/IbHOro Ta CNeLiaNbHOro NPU3HaYeHHs;

— KaApoBoro 3abe3neyeHHA — OXOMJIOE AAMIHICTPATUBHO-KEPIBHUIA MEPCOHAN, AKUI BUKOHYE OYHKLii KepiBHUKIB
nigpo3ainis Ta (abo) KepiBHUKIB OKpeMuMx Hanpamie i BUAiB 3abe3neyeHHa EOC; meTogucTis, AKi 6epyTb y4acTb B opraHisadii Ta
3abe3neyeHHi ¢yHKuUioHyBaHHA EOC, KOOPAMHYIOTb Aif/IbHICTb MOro Y4YacHWKIB, HaZaloTb METOAMYHY AOMOMOry LWo40
po3p0ob/ieHHA eIeKTPOHHMX OCBITHIX PecypciB, NMPOBOAATb MOHITOPUHT X SIKOCTi; eKCrnepTiB 3 iHPOpMaLiiHO-KOMYHIKaLiMHUX
TEXHO/ON HaBYaHHSA, WO 3AiMCHIOITL MiATOTOBKY Ta NepenigrotoBKy npodeciiHMX KaapiB, NMPOBOAATb KypCcu MNiABULLEHHS
KBanidikaLii, MeToaNYHI TPEHIHIM, MaliCTeP-KAacK, KOHCY/bTaLil TOLLO; HayKOBO-NeaaroriyHMx Ta nefaroriyHMX NpauiBHUKIB, AKi
pPO3p06AAOTb AMAAKTUYHE Ta METOAMYHE HAaNOBHEHHS ANA BUKAALAHHA AUCUMNAIH Yy mexkax EOC; iHKeHepHO-TEeXHIYHWI nepcoHan.
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[o EOC KAMY HanexaTb CUCTeMa yNpaBAiHHA e/1eKTPOHHUMM HaBYaNbHUMUK Kypcamm (Ha 6asi nnatdopmm MOODLE), a
TAaKOX penosuTapii, xmapHi cxosBuuwa (Google-amckun) iHPopmauitHO-OCBITHIX pecypciB Kadeap, CTOpiHKM Kadeap i3
BiOMOCTAMM NPO HaBYaNbHO-METOAMYHY poboTy, Google-Knacu Towo.

Cuctema ynpaBAiHHA €NeKTPOHHUMM HaBYyanbHUMKM Kypcamu (CYEHK) KAMY — ue caiT, Ha AKOMY pO3MilLeHOo
CTPYKTYpPOBaHi 3a BiAMOBIAHMMM KaTeropismu eNeKTPOHHI HaBYyalbHi Kypcu, po3pobieHi HayKo-neaaroriyHMMy Ta
nearoriYyHMMM NpauiBHUKaMM YHIBEPCUTETY, @ TAaKOXK iHWI HOPMATMBHI, HaBYabHO-METOAMNYHI, IHCTPYKTUBHI 1 iHdOpMaLiliHI
maTepiann. MeToto cTtBopeHHss CYEHK € ¢opmyBaHHA eNeKTPOHHOrO OCBITHbOTO CepefoBMLLA 3aKnafy BULLOI OCBITH,
3abe3neyeHHn CTyaeHTaM AOCTyny A0 e/IeKTPOHHMX OCBITHIX pecypciB yHiBEPCUTETY 1 OpraHisaL,ia iHTePaKTUBHOI B3aeMoAjT Mix
BMKNaZ4a4yaMm Ta CTyAeHTamu 3acobamm cydacHuX iHpopmaLiMHO-KOMYHIKALLIMHUX TEXHONOTIN.

ENeKTpoHHUI HaBYyanbHMi Kypc (EHK) — Le KomnneKkc enekTPOHHWX OCBITHIX pecypciB, CTBOPEHUX AnA opraHisauii
iHAMBIAYaNbHOTO Ta PYNOBOrO0 HaBYaHHA 3 BMKOPMUCTAHHAM iHPOPMALiMHO-KOMYHIKaUiiHUX TexHonorii. EHK moxytb 6yTn
BMKOPWUCTaHI AK 3acObM HaBYaHHA ANA CTYAEHTIB AeHHOT Ta 3a04HOI GOpPM HaBYAHHA Ha BCiX eTanax HaB4anbHOI AifNbHOCTI
CTYAEHTIB Mif Y4ac BUBYEHHSA BiANOBIAHUX AUCUMNANIH, AK METOAMYHUI | ANAAKTUYHMI CYNPOBIA ayAUTOPHUX HAaBYAIbHMX 3aHATb,
nif4 4Yac camocTilMHOi Po6OTM, MPAKTUYHOI MiArOTOBKM CTYAEHTIB, ANA 34iMCHEHHA KOHTPO/AbHUX 3axoAiB. Po3pobneHi EHK
pPO3MIlLYOTbCA Ha CcepBepax 3aKknagy Buwoi ocBiTM ¢ BigobpaxalTecds B CYEHK yHiBepcuTeTy 3a agpecoto
https://moodle.kdpu.edu.ua.

MpaBo WOA0 BU3HAYEHHA PiBHA A4OCTYNHOCTI (BiAKPMTOCTI) po3pobieHnx EHK Ta ix 3MicTOBOro HanoBHEHHA 3a/MLWAETbLCA
33 aBTOPOM Kypcy. 3a 3amoBYyBaHHAM A0CTyn ana rocta Ha EHK Ta camopeecTpauia 3akpuTi. IHWKMMM cnoBamu, nuie CTyaeHTH,
3apaxoBaHi BUKAAZAYeM HA Kypc, MOXKYTb 6aunTh HaBYabHi maTepiann Ta BUKOHYBaTK 3aBaaHHA. Mo-nepue, 6inbwicTb Kypcis
MICTATb IHTEPAKTUBHI EIeMEHTU TaKi AK TeCT, 3aBAaHHA, POPYM TOLLO, AKIi HeAOCTYNHi A1 KOPUCTYBAYIB i3 TOCTbOBUM A0CTYMOM.
Mo-apyre, Takui nigxig, NeBHot mipoto, 3abe3neyye NPaBo BMKIa[aua Ha iHTEIeKTya IbHY BNACHICTb. 3 iHWOro 60Ky, BUKIagau
33 HeobXigHOCTi MO)Ke CaMOCTIMHO HanalwTyBaTUM CBiM Kypc, 3pobWUTU MOro AOCTYNHUM rOCTHO abo BIAKPUTU pPEeXUM
camopeecTpalii.

[0 NoYaTKy KOXKHOro HaBYa/IbHOTrO POKY 3A4iMCHIOETLCA PEECTPaLLif CTyAeHTIB nepworo Kypcy B CYEHK. JloriHu 11 naponi
poctyny ao CYEHK cTyaeHT oTpumytoTb Nig, Y4ac opraHisoBaHoi 3ycTpidi 3 agmiHicTpaTopom abo B AeKaHaTi. 3apeecTpoBaHuUX y
CYEHK cTypeHTiB 3apaxoByloTb A0 rypTiB, WO BiANOBiAalOTb akagemiyHum rpynam. OpraHisauif AianabHOCTI CTyAeHTIB y
cepeposuwi MOODLE nepeabayae npoBeAeHHA 3HAYHOI NiAroToBYoi poboTU (METOAMYHOro Ta TeXHIYHOro xapakTepy). BoHa
NONATAaE B CTBOPEHHI 06NiKOBUX 3anuciB A1 KOXKHOMO CTYAEeHTa, AKMI NMOYMHAE HABYAHHA B 3aK/Nafi BULLOI OCBiTM, a TaKoX
03HalomeHHA 3006yBayiB OCBITK 3 NpuHUMNammn pobotn B CYEHK.

AHani3 HayKOBOi Ta HAaYKOBO-METOAMYHOI JliTepaTypu CBiAYMTDb, LLO AEAKi aCMeKTU OKPEeC/SIeHOro NUTaHHA PO3r/IAHYTO B
npauax HayKoBLiB. 30KpeMa, MacoBYy PEECTPaALLit0 KOPUCTYBaYiB AOLINbHO 34iMCHIOBATU 3 BUKOPUCTAHHAM csv-danny, AKWUA
MICTUTb Habip AaHux i3 BnopaakoBaHol iHGOpMALiO BiANOBIAHO 4O 3aMMCaHUX y Nepwomy paaky ¢ainy 3aronoskis
(O. WepbuHa, 2015; B. Kponsb, M. Peaipko & B. Moposos, 2016). JocnifHWUKM paaaTb pO3nNOALiNATH CTYAEHTIB 3a rypTamu. Tak,
3apaxoByBaTu CTyaeHTiB Ha EHK mokHa cnocobom «CuHXpoHi3aLii rypTy». 3a yMOBWM [0[@BaHHA CTyAeHTa [0 TypTy Ha
CMCTEMHOMY PiBHi BiH aBTOMaTU4YHO 3apax0OBYETbCA Ha BCi KYpPCW, Ha AIKi 3apaxoBaHO BiAMNOBIAHMI TypT.

O3HayeHi npaui cTanun NiAFPYHTAM AN AAHOTO AOCAIAMKEHHA, BOAHOYAC BOHU MOXKYTb BYTW yA0CKOHaneHi. Tak, 3aa/a
34iMCHEeHHA TpaHcaiTepauii npi3Buw, Ta imeH cTygeHTiB B. Kponb, M. ®egipko, B. Mopo3os BUKOPUCTOBYIOTb A04ATKOBMUI cepsic
Ha CTOPOHHbOMY CaTi, HATOMICTb AOLiNbHUM Byn0 6 po3pobneHHA A0AATKOBOI PYHKLTi B Mexkax TabnmyHoro npouecopa Excel.
CTBOPEHHA rypTiB 3a CNMCKOM CSV, 3a C/IOBaMU aBTOPIB, 3AiNCHIOETbCA aBTOMATUYHO, O HAK He AOCTaTHbO NOBHO ONUCAHO NpoLLec
3apaxyBaHHA CTyaeHTiB y Ui ryptu. O. LLlepb1MHa NponoHYE BUKOPUCTOBYBATU CNUCKKM EAMHOI AepKaBHOT eNeKTpoHHOI 6asu 3
NUTaHb OCBITK, OAHAK Y HUX He BKa3aHi Ha3BW rpyn CTYAEHTIB, WO He AA€ 3MOTM OTPUMMATK iHPopMaLio AN PO3Noainy CTyaeHTIB
33 ryptamu. He onucaHo npouec noganbwoi poboTu 3i cTygeHTamu, 34ilMcHeHHA ix iHdopmauiiHoro cynposoay, HafaHHA
TEXHIYHOI NiATPMMKM TOLLO.

MoyaTKoBMIA eTan poboTK Nepeabavac HaABHICTb €1EKTPOHHMX CNUCKIB CTYAEHTIB (3a3BMyYait Npi3BuLLe, im’a, No 6aTbKOBI)
33 aKaZemivyHUmMM rpynamu. Mepmm KPOKOM € CTBOPEHHA daiiny B TabanyHomy npouecopi Excel, AKMIA MicTUTb CTOBNL, 3 TaKMMM
HasBamu: «Im’a Bxoay» (Komipka Al), «Maponb» (Komipka B1), «Im’a» (Komipka C1), «Mpissuwe» (Komipka D1), «MowTa»
(komipKa E1), «TypT» (Komipka F1), «[pyna» (komipka G1), «MIB ykp» (Komipka H1), «MIB aHrn» (Komipka I11) (puc. 1).

@ fnasman | Bcraska  Pasmerkacrpabdus  Qopmynbl  [JaMHme  Peueswposasve  Bug  Foxit PDF a @@ =
B ‘*: | elor o - AN = =[=| ®-  Sineperocrexaa OBy - Eléjl =] :3_4 ;:j::‘:: 3: H‘F }3
Bcrasuts K E T~ [ A~ = i OB beauHuTs M nomecTo B yentpe | B8 - 9 0pp | %2 598 YenosHoe DOPMATHPOBATE CTAN | 1y Copruposka Haiith n
- - = = - = = Rl 2% 00 %0 popmatuposarme ™ kak TaBauy T adeek+ | Lol PORMETT | (2T quntp T BHgenMTe T
Bydep oBueHa Lipudt BripasHuBakne Yncno Crann Aueiiku PegakTuposarine
E11 - F 3 v
B c D E F G H | =
1 Imn sxony Mapons I Mpisaue  Mowra Typr Tpyna M6 yep M6 anrn
2 zi-19-hopkalo 2I-19-hopkalo Onexcanap Tonkano 2i-19-hopkalo@kdpu_edu.ua 319 29 Tomkano Onekcarnp Bemoamuuposrd  Hopkalo Oleksandr Volodymyrov,

3

=TS

Puc. 1. Burnsag, BikHa TabanyHoro npouecopa

3a CcnucKkamm CTyAeHTIB oAapasy 3anoBHOEMO ctoBnui «MIB ykp» i «MypT». CtoBneub «MIB aHrn» (@ Takox cTtosneub
«lpyna») € pesynbTaTtom TpaHcaiTepauii Bmicty ctoBnusa «MIB ykp» («FypT») natuHuueto. Y pepakrtopi Visual Basic po3pobneHo
DYHKLiIO «TPaHCAIT», KA 34iMCHIOE TpaHCNiTepauilo yKpaiHCcbKoro andasity natuHuueto (3rigHo 3 MoctaHosoto KMY N 55 Big,
27 ciuHs 2010 poky «po BnopAAKyBaHHA TpaHcAiTepauii yKpaiHCbKoro andasiTy AaTMHULED») 3 ypaxyBaHHAM No3uLii Nitepu B
cnosi (puc. 2). BignosigHo, 3HMKae notpeba B 3BepHEHHI 40 AOMNOMINKHMX CEPBICIB.
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Y Komipui D2 Maemo BUOKpPEMUTHM NPi3BULLE 3 KOMIPKK H2, iHWKMMM CIOBaMM, 3HATU B PALKY CUMBOJ «Npobin» i obpatn
BCi 3HaKKM nepes HUM. Y LbOoMy pasi BUKOPUCTOBYEMO PyHKLiO «MMTOUCK» (3HaxoaMTb CUMBOA B PAAKY 1 NOBEPTAE MO3ULLIO
LUIYKAHOTO CMMBOAY), a Takox ¢yHKuito «NCTP» (NnoBepTae 3agaHe YMCNO 3HAKIB 3 TEKCTOBOrO PAAKA, NMOYMHAIOYM 3 yKasaHOl
nosuu,i). LLlo6 oTpumatm im’a 3 Komipku H2, BUKOpUCTOBYEMO Ti cami GyHKLi, ane B iHWiN KombiHau;i.

3a 3amoBYyBaHHAM Napoby MOODLE Mae MiCTUTV He MeHLU iK 8 CUMBOIB, MOMIXK AKMX NPUHAMHI 04Ha BeUKa NiTepa,
0o4Ha ManeHbKa, undpa, a TakoK He andasiTHO-UUPOBUI CUMBO. 3 ypaxyBaHHAM LMX BUMOT reHepaLia Naponis 34iNCHIOETLCA
CcNocobom MOeAHAHHA HA3BM rPyNu Ta NPi3BULLA CTYAEHTa, TPAHCAITEPOBaHUX aHMNICbKO MOBOIO (KOoMipKa B2). Im’a Bxoay
KopucTyBaya (Komipka A2), no cyTi, Take X, AK naponb. OaHak Bumora cuctemm MOODLE, ska nonsrae B Tomy, Wo BCi NiTepu
MatoTb 6YTU ManeHbkUmK, NoTpebyBana 3acToCcyBaHHA A0 KOMipKK 3 naponem ¢yHKLii «CTPOYH». OTKe, opMyBaHHA NOFiHY i
MaposIto WAAXOM MNOEAHAHHA HA3BW rPYNM i Npi3BuLLa, No-nepLue, Bignosigae sBumoram cuctemn MOODLE, no-apyre, € 3py4yHnm
019 BUKOPUCTAHHA CTYAEeHTaMu.

3arasiom NOeAHaHHA Ha3BM IPyNu 3 MpPi3BULLEM NPAKTUYHO YHEMOMKAMBAIOE AyO/IOBAHHA NOFiHIB, OAHAK TPaNAAOTLCA
NOOAMHOKI BUNAAKK, KOAM B OAHI aKadeMiyHil rpyni HaBYaloTbCA ABOE l04eN 3 04HAKOBMMM Npi3BULLE@MN. CXeMa reHepyBaHHA
NOriHiB | NaponiB y LbOMY pasi 4acTb ABa OAHAKOBWUX 3HAYEHHA, WO € Hegonyctumum daktom ana MOODLE. Biatak oauH i3
KopucTyBayis He byae 3apeecTpoBaHuii. Po3B’A3aHHA LUjei npobnemu nonarae B nepesipui 36iry NMOTOYHOI KOMipKM 3
nonepeaHbLO0 B CTOBML, 3 NPI3BULLLAMM Ta 3 TPynamu. AKLLO KOMiIpKM He CniBnaZatoTb, TO pe3ynbTaTom byae 31UTTa Ha3BW rpynu
3 Npi3BULLEM, AKLO CNiBNAaAAl0Tb — 3/IUTTA HA3BU rPynu 3 NpisBuULLEM i oAaBaHHA LMbpU «2». 3ayBaXKMMO, LLLO TaKa NepesipKa
A€ nnie B TOMY BUNAAKY, AKLLLO B MeXax OAHIEl rpynu CNUCOK CTyAeHTiB NogaHo B andaBiTHOMY NOpAAKY, AK 3a3BMUYail | byBae.
B iHwomy pasi notpibHO abo ynopaaKyBaTh cnucok, abo K PeecTpyBaT KOPUCTYBauyiB, MPOMYLLEHUX CUCTEMOIO, OKPEMO.
AKUEHTYEMO yBary Ha TOMYy, LLO OKpecneHui cnocib nepesipku 36iriB NpuaaTHUIA oA HAABHOCTI B rpyni ABOX CTYAEHTIB 3
OZiHaKOBMMMU npi3BuLaMn. ns Tpbox i bisblue — BKa3aHUM cnocib He npautoe. OgHAK YMMaANMIA [OCBIA, CTBOPEHHA 06/1iKOBUX
3anunciB KOPUCTYBaAYiB NOKA3YE, WO B MeXax OAHiIel rpynun Binblue ABOX CTYAEHTIB 3 O4HAKOBUMM MPI3BULLAMU NPAKTUYHO He
TPanaATbCA.

% Wa6non 3apaxyeanna.xls - Modulel (Code) EI@
|:General] ﬂ |TD&HGHIT ﬂ
Function rpascaiT(UkrText As String) As String =1
Dim Ukr As Variant 1
Ukr = Array("a", "B, "En, Mpn_ mgn o menm  mgn  mem omamompmowmimoowym o mje o ompm o omgm omgm o omgn omgm omgn ompnoomom omgwm owen o owgn

nam  mgm  wgm mpn  owge mgw  man ongn  owgn
4", "sv, "s", "rv, "gr, "gv, "ew, "EY, "IN,

npm,

nm, mim, mie_ mge  npgme,

mym, mEW, ngm_ me_ ompm_ mgm o omTw wyn o omgn o owyn owpe

Dim Eng As Variant

Eng = Array("a", "b", "yn, "pm, o omgm mem
npm, mgm, wym_ omge  ompe  mEw  wyew omgpw
Dim EngText As String, Letter As String,

we
w

migm, mgmm omgpw
mgw, wygm, wlw,
Flag As Boolean

nm,

ngm,

npm,

npm,

mon
.

ngm,

npm,
wgm,

nyn
-

ngw,

ngn
r

nge,

new
r

ngm,

nygm,

ngn",

nym,
nyim,

min
.

mym,

mym
-

ng,

myw
-

npm,

mem
e,

nym,
e,

For 1 = 1 To Len(UkrText)
Letter = Mid(UkrText, i,
Flag = 0
For 3 0 To &4
If Ukr(j)
Flag = 1
EngText
Exit For
End If
Next j
If Flag = 0 Then EngText = EngText & Letter
Next 1
Tba:«chﬂT = EngText
End Function

1)

Letter Then

= EngText & Eng(ij)

o

N
Puc. 2. Burnag pyHKuii «TpaHcniT» y peaakropi Visual Basic

[na peectpauii KopuctyBadya 8 MOODLE 060B’A3KOBMM € BBeAEHHA afpecy eNeKTPOHHOI MowTh, O4HAK BOHa He
0608’A3KOBO Mae byTu Aitoyoto. BigTak cnmcok agpec KopucTyBadiB ¢opmyeTbca cnocobom fonaBaHHA A0 NoriHA CMMBOAIB
«@kdpu.edu.ua». MNowTn peanbHO He iCHYHOTb, ane LbOro A0CTaTHbO A/1A 3aN0BHEHHSA 0608 A3KOBUX MOJIB Nig, Yac peecTpauii.
3HOBY K TaKM Ay6OBAHHA €/EKTPOHHUX aAPeC € HEMOXANBUM Y 3B’A3KY 3 BiACYTHICTIO MOBTOPIB MOMIXK JIOTiHIB. Y Tabauuyi 1
nofgaHo ¢opmynu Ta ix KombiHaLii 4NA BBeAEHHA Y BiANOBIAHI KOMIPKU.

Tabauys 1
BmicT KomipoK y ¢aiini ana 3aBaHTaXKeHHA

AZpeca KOMipKu BmicT Komipku
12 =TpaHcniT(H2)
G2 =TpaHcniT(F2)
D2 =MCTP(H2;1;MOUNCK(" ";H2)-1)
Cc2 =MNCTP(NCTP(H2;NOUCK(" ";H2)+1;100);1;MONCK(" ";NCTP(H2;MONCK(" ";H2)+1;100))-1)
B2 =EC/IN(U(D2=D1;F2=F1);CLENNTbH(G2;"-";CTPOYH(NCTP(12;1;MONUCK(" ";12)-1));"2");CLLEMUTb(G2; "-
";CTPOYH(MCTP(12;1;NOUCK(" ";12)-1))))
A2 =CTPOYH(B2)
E2 =CLUENNTb(A2;" @kdpu.edu.ua")

Tak, yci HeobxigHi nona Tabauui 3anosHeHo. CTBOPUMO iHWKI dan y goaaTky Excel 3 nonamm «username», «password»,
«firstname», «lastname», «email», «cohortl». Ckonitoemo B HoBWI daitn neplinx 6 CTOBMNLIB NonepesHbO 3anoBHEHOI Tabaunui
(6e3 3aronoskis). BmicT cToBnuiB BiANOBIAAE X HOBMM Ha3Bam. 36epexkemo Hosui ¢ain y dopmati «CSV (pasaenutenu
3anaTtble)». [nA aBTOMATUYHOI PEeEcTpauii KOPUCTYBayiB, a TaKOX PO3MNOAiNYy 3a CUCTEMHUMM ryptamu Ha caiti MOODLE
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nepevfemo 3a nocunaHHamu KepysaHHA calimom — Kopucmysadi — Obnikosi 3anucu — 3asaHmaxcumu Kopucmyea4a.
MNepeHecemo niarotoBaHui dbain y BignosigHe nose, HATUCHEMO KHOMKY «3aBaHTaXXUTU KOPUCTyBaYa».

MepeBaramu onucaHoro crnocoby € MacoBe 3aBaHTAKEHHS KOPWCTYBauiB; aBTOMaTW4YHE CTBOPEHHA TypTiB, WO
BiANOBIAAIOTb aKAAEMIYHUM Fpynam CTYAEHTIB; aBTOMaTUYHE 3apaxyBaHHA CTYAEHTIB 40 CTBOPEHMUX rypTiB; MiHiMi3aL,ifa NOMUIOK
npu 3aBaHTaxeHHi. MigTBepaeHHAM ePeKTUBHOCTI MPONOHOBAHOIO CNOCOBY € NPAKTUYHMI [0CBIA CTBOPEHHA 6AN3bKO 4 TUCAY
061iKOBUX 3aNMCiB KOPUCTYBaYiB B OOMENKEHI CTPOKMK.

[pyrvm KpoKoMm NigroToByoro etany 4o opraHisauii po6oTu ctyaeHTis y CYEHK € dopmyBaHHA «iHPOpMaLLiAHUX CTPIYOKY.
KoKeH CTyAeHT OTpUMYE NanepoBy CTPIYKY, WO MICTUTb Ha3By CalTy, im’a BXoAy, Naponb, im’sa Ta npizsuwe (puc. 3).

moodle.kdpu.edu.ua
Im’s Bxoay Maponb Im’'a MpizBuLe

Puc. 3. Burnapg, «iHpopmauiiiHoi cTpiukn» AnA ctyaeHTa

MNopamo cnocib nepesaBaHHA gaHux i3 Tabauui, ctBopeHoi B Excel Ha novyaTtky poboTtu, B gokymeHT dopmaTty DOC Ta
BHECEHHSA AaHUX Y BignoBigHi nons Tabauui (puc. 3):

1) CcTBOPHOEMO AOKYMEHT y TeKCTOBOMY peaakTopi Microsoft Word;

2) BBOAMMO TEKCT: y NepLIOMY pAAKY — agpecy caiTy (moodle.kdpu.edu.ua), y apyromy i TpeTbomy — «Im’sa_Bxoay»,
«Maponb», «IMm’ax, «MpizBuwe» (Yepes npobin, 6e3 Kom, 6e3 nanok). Hanuc «Im’a_Bxoay» Kpalie He po3ainaTv npobinom, wob
y Noanbwomy BiH He CNPUIMABCA AK PO3AiatoBaY MiXK OKPeMUMM CTOBMNLAMMU;

3) nepexoAMMO Ha BKNaAKy «Paccbinkmn», obupaemo Hayames causHue —Mowazossili macmep cAUAHUSA;

4) obwupaemo ¢dain 3i cnMcKkom oTpMmyBauis (paiin 3 TabanLero); CTBOPHOEMO JIUCT;

5) BuAinaemo Hanuc «Im’s_Bxody» B APYromy psaKy, HaTUCKAEMO «[pyrue snemeHTb», 06UPaAEMO NYHKT «Im’s BXo4y».
BMKOHYEMO TaKi K HaNaWTyBaHHA ANA IHWKX TPbOX NYHKTIB PAAKA BiANOBIAHO;

6) HaTtuckaemo lpocmomp nucem —3asepuwieHue CAUAHUA —MN3meHumMs yacme nucem. O6paTn NyHKT «Bcey.

7) OTpuManu HOBWI TEKCTOBUI AOKYMEHT. Micns Lboro HeobXiAHO B YCbOMY AOKYMEHTI 3aMiHMTK po3pus po3ainy (Ab)
Ha 3HaK ab3auy ("p), OCKiNbKKM BiZLOMOCTI MPO KOMKHOIO KOPWUCTyBauya BCTaBAAKOTLCA Ha OKpemMy CTOPiHKY. Tenep noTpibHO
nepeTBOPUTM TEKCT B Tabanuto, ob6paslun B po3aini «Pasgenutenb» NyHKT «Jpyrom»;

8) 3a HeobxigHOCTI BUAANUTUN NOPOKHI PAAKYM, BigperyoBaT WNPUHY CTOBMLB.

OCKiNbKM NOTiH i Napo/b NOYMHAETLCA 3 HA3B FPYM, TPAHCNITEPOBAHUX aHINIMCbKOKD MOBOIO, /IeTKO 3a HeobXiAHOCTI
pPO34iNNTHN CNUCKK 3a rpynamu.

TpeTin KPOK B OpraHisaii niarotoByoi poboTM nonsrae B 3abesneyeHHi iHpopmaLiiHOI NiATPUMKKM cTyaeHTiB. Mepep,
NOYaTKOM HaB4Ya/IbHOTO POKY PO3pobnseTbea rpadik, 3a AKMM aamiHicTpaTop CYEHK npoBoamnTb 3ycTpidi 3i cTygeHTamum nepLioro
POKY HaBYaHHA ycix cneujianbHOCTel. 3a3BMYall TaKi KOHCYbTau,i BifAbOyBaloTLCA HA NEPLUOMY-APYTrOMY HaBYANbHUX TUXKHAX. Mig
yac 3ycTpivi 3 agmiHictpatopom CYEHK cTypaeHTV oTpumytoTb BigomocTi wono cytHocti CYEHK Ta ii BUKOpUCTaHHA B OCBITHbOMY
NpOoLEeci; peecTpauito CTyAeHTIB y cMCTeMi Ta 3apaxyBaHHA Ha EHK; npaBun 6e3neyHoro BUKOPUCTaHHSA CTBOPEHWX aKayHTIB;
cnocoby BiAHOBNEHHA BTPayeHOro foriHa abo napons; HasBHOCTI MOBINbHOrO A0AATKY M MPUHUMNIB MOro BUKOPUCTAHHSA;
KOHTAKTHMX 0Cib Ta cnocobis 3B’A3Ky 3 HUMMU, LUNAXIB PO3B’A3aHHA MOXKANBUX Npobaem.

Mig vac nepworo BxoAy Napo/ib, @ TAKOXK eNEKTPOHHY afpecy AO0LiIbHO 3MiHUTU. 3MiHA NAPO/It0 € BUMOroto 6e3neKkn Ta
KOHOigeHUiMHOCTI. BBeaeHHA aKTyasibHOI eNeKTPOHHOI agpecu HeobxiaHe, nepw 3a Bce, A/1A 3abe3neyeHHs MOXK/IMBOCTI
BiZHOB/IEHHS NIOTiHY 1 Napo/Ito B pasi ix BTpaTu.

Ha caliti CYEHK KANY po3milLeHi iHCTPYKLUiT g1a KopucTyBadis. 30KpemMa, B po34ini «3arasbHi iHCTPYKLiT» € iHpopmau,iviHi
BKNaaKu «Peectpauin 8 CYEHK», «BigHoBAeHHA noriHa/napons», y po3aini «CryaeHty» — «Mepwuii Bxig y CYEHK», «3apaxyBaHHsA
Ha EHK». Ha ronoBHi cTopiHLi canTy po3millieHOo BiJOMOCTi NPO aaMiHICTpPaTopa, A0 AKOFO MOXHa 3BePHYTUCA B Pa3i BUHUKHEHHSA
nuTaHb abo npobnem wono pobotn 3 CYEHK.

BUCHOBKU TA NEPCNEKTUBU NOAANBLUOIO AOCNIAXKEHHA

Omxke, dopmyBaHHsA 1 po3BUTOK EOC B yMOBax CbOroAeHHsA € Ba)K/IMBUM YMHHUKOM ePeKTUBHOI AiSNbHOCTI 3aKknaay
BULLLOI OCBITW. [LOTPMMAHHA OCHOBHWX BUMOT A0 €/1eKTPOHHOr0 HaBYaHHA Ta NpMHUMNIB opraHisauii EOC cnpuae niasuLLeHHIO
pe3ynbTaTUBHOCTI HaBYaHHSA 3400yBayiB 0CBiTU. BogHoYac BaxkMBy posib y PpyHKLioHyBaHHI EOC Bigirpae 34iicHEHHSA AKicHOro
MEeTOAMYHOTO Ta TEXHIYHOro 3abe3neyeHHn. 3aCTOCyBaHHA aBTOMATU30BaHMX NPoLEeAYp AAE 3MOTY 3HAYHO CNPOCTUTM NiArOTOBYY
po6O0Ty Ta 3MEHLIMTM BUTPATU Yacy Ha ii BUKOHAHHA.

Moaanblwi AocnigKeHHA nepenbayatoTb aKTUBHE BMPOBAAMKEHHA TEXHO/IOMW €NeKTPOHHOIo CYynpoBOAYy HaBYaHHA B
OCBITHil Npouec, po3WKNpPEHHSA NPAKTUKKM 3acTocyBaHHA cuctemn MOODLE Ha pisHUX eTanax HaBYaHHSA, Nig, Yac opraHisaLii pisHMx
BMAIB AiANbHOCTI 3406yBayiB BMLLOT OCBITU.

CnN1COK BUKOPUCTAHUX ArKepen
1. Moodle Docs 3.8. URL: https://docs.moodle.org/38/en/Upload_users (JaTa 38epHeHHs 01.07.2020).
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Haykosi 3anucku. Cepis: MedazoeivyHi Hayku. 2018. Bunyck 173. C. 55-58.
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ORGANIZATIONAL PRINCIPLES OF CREATING ELECTORNIC EDUCATIONAL ENVIRONMENT OF AN INSTITUTION
OF HIGHER EDUCATION ON THE BASIS OF MOODLE PLATFORM
K.V. Polhun
Kryvyi Rih State Pedagogical University, Ukraine

Abstract.

Problem formulation. Due to current conditions, a variety of activities of any institution of higher education is widening and also it supposes
creating and developing an electronic educational environment (EEE). Providing electronic support of students’ training is a
significant function of EEE, one of the ways of its realization lies in the use of LMS MOODLE. A special need is raised in defining
peculiarities of EEE of an institution of higher education, in determining organizational principles of its formation based on the
MOODLE platform. It is found out that existing ways of students’ account mass creating in MOODLE, their distribution into groups
on the system level need additional optimization.

Material and methods. Analysis, comparison, generalization, and systematization of data got while studying scientific literature and MOODLE
technical manuals are made, as well as a practical check of the offered way of database formation of students’ accounts in
the Management system of electronic educational courses of Kryvyi Rih State Pedagogical University is performed.

Results. The definition of the term «electronic educational environment» of an educational institution is offered. Basic tasks and principles of the
EEE organization are described. It is found out that EEE functioning supposes the conducting of managing and organizational,
scientific and methodic, educational and methodic, systemic and technical, and staff support. Components of the preparatory stage
of students’ activity in the MOODLE system are defined and characterized. The way of group user registration is improved.

Conclusions. Following the basic demands of electronic education and principles of organization, EEE forwards the increase of the resulting quality
of students’ educational activity. Meanwhile, a great significance in EEE functioning has systemic providing of methodic and technical
support. The use of automated procedures allows simplifying preparatory work and to reduce time consumption for its
accomplishment.

Keywords: electronic educational environment, MOODLE, an electronic educational course, creating accounts, user registration.
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dopmynupoeka npobaemol. O6beKMUBHAA peasnbHOCMb, C8A3aHHAA ¢ naHdoemuel, nompe6oeana NpakmMu4ecku om ecex yypexcoeHul
o0bpazosaHuA nepelimu Ha oHnaliH oby4eHue, 0OHAKO, HA OQHHbIG MomMeHmM 8 nedazo2uyvyeckoli Hayke He paspabomaHa
cneyuansHas MemoOuKka OHAalH o0b6y4YeHUs, Komopas ekaw4ana bbl 8 ceba yenb, OudakmuyecKue MPUHYUNLI U
0pP2aHU3AYUOHHO-Nedazo2udeckue ycao8us, Co0epXaHue U KOHMPOsbHO-OuazHocmuyeckuli uHcmpymeHmapuli OHAalH
0b6y4yeHuUs, a makxce onucaHue ocobeHHocmu deamesnbHOCMU Nedaz2o02a U 06y4arouUXCs 8 YC08UAX OHAAUH e3aumodelicmeus.

Mamepuansi u memodel: meopemuyeckuli aHanu3 u 0606weHuUe Hay4YHo-uccaedo8amesnbcKux pabom, 3HaYUMOCMb KOMOPbIX MPU3HaAHa
Hay4HbIM coobujecmaom e cpepe yugposoli mpaHcgopmayuu cucmemol 06pA308aHUS.

Pe3zynomameol. [JaHo obujee onpedeneHue oHnaliH obyyeHus, sbldesneHbl e2o CmpyKkmypHsle anemeHmesl (D-learning, E-learning, B-learning).
lpednoxceHbl obwedudakmuyeckue npUHYUNGl (APUHYUN B83AUMOCBA3U KO2HUMUBHOU U AuU4HOCMHO-passusarouel
cocmasensowux npoyecca obydyeHus, MPUHYUM ONMUMAAbHOU UHGOPMAUUOHHOL HacsliweHHocmu yyebHo20 mamepuana
OHAalH 06yYeHus, NPUHYUN 00N0AHUMENBHOCMU), HO KOMOPbIX 00X HO 6a3upo8amecsa oHaaliH 0bydyeHue. Mcxods u3 onsima
pabomsi aemopa 0aHa Kaaccugukayus ¢opm oHAalH 0bydyeHus, @ makxce npedcmasneHo pasoesneHue oHAaliH 0by4YeHus no
8pemeHu e20 nposedeHus. [pednoxceH an2o0pumm oHaAaliH 0ByYeHUs U OMUCAHbI CYWecmayoujue cepeucs (coyuansHsie cemu
U cepsucbl 8udeoKoHpepeHyuli), Komopbslie MOMCHO UCMO0A6308aMb KAK cpedcmea oHAaliH e83aumoodelicmeus mexoy
y4acmHukamu obpasosamensHo2o npouecca. [IpednoxeHa cmpykmypa munoso2o OHAAUH 3aHAMUSA C onucaHuem 3ada4
Kax0020 uz amanos y4ebHo20 83aumodelicmaus (3man opaaHu3ayuu coemecmHol yyebHo-no3HasamenbHol deamenbHocMu,
aman usyyeHUs HOB020 MAMeEPUAnNd U e20 Nepeu4yHO20 3aKpersaeHus, 3man nepeuyHo20 KOHMPOA MOAYyYeHHbIX 3HAHUU,
0b606weHUe U cucmemamu3ayus noay4eHHbix obyqaroujumucsa 3HaHuli), desmesnbHocmMu yvyumens U 0By4YaOWUXCA 8
onpedesneHHbIe MPOMEHYMKU 8peMeHU OHAAlH 3aHAMUSA.

BbigoOdbI. [IpednoxeHHble N0OX00bl K Ope2aHU3ayuu U nposedeHuto OoHAalH 3aHAmuli 8 yupercOeHuAax 06pa308aHUA OO0MAMHCHbI
crnocobcmeosame MosbiweHU 3hgpekmusHocmu obyvyeHus 8 ycao8usax naHoemuu. OOHAKO npogedeHHoe uccaedosaHue
0Ka3as10 HeAoCMamouYHy paspabomaHHocmMe coomsemcmeyrowieli MemoduKu.

K/TKOYEBBIE C/IOBA: OHnaliH 0by4eHue, MemoOduKa oHaaliH obyyeHus, dudakmuyecKue MPUHYUmbl oHAAlH 0by4YeHus, cmpykmypa oHaaliH
3aHAMUSA.

BBEAEHUE

MocraHoBKa Npo6aembl. O6bEKTUBHAA COLMAIbHO-3KOHOMUYECKAN CUTYaLLMA B MUPE, CIOXKMBLUAACA Ha GOHE NaHAeMUM
KopoHasupyca Covid-19, npuHecna c coboil Bbl30Bbl, C KOTOPbIMU CUCTEMA 06PA30BaHWA He TONbKO Ha MOCTCOBETCKOM
NPOCTPaHCTBE, HO U B MUPE, elle He cTankuBanack. MpakTnyecku Bce nepsoe nonyrogune 2020 roga (BO3MOMKHO M BO BTOPOM
NoNYyroauv CUTyaLma OCTaHETCA NPEXHEN) yupexaeHns 06pa3oBaHua Obiv BbIHYXKAEHbI NEePEXoAnTb Ha OHNaKH 0byyeHue. Mpu
3TOM 60/IbLUMHCTBO 0BYYaIOLLMXCA, NeAaroros, POAMTENEN U yUpeaeHNi 06pa3oBaHUA He Bblav K STOMY rOTOBbI: OTCYTCTBOBAsA
TeXHUYECKan 1 TEXHONOrMYeCcKan BO3MOXHOCTb nepeBecTv 60/bLoe KONMYecTBO NoAb30BaTeNel Ha crneumanbHble NaatGopmbl
OHNaliH obyyeHus, He Bce obydatowmeca M neparorv HbiAM rOTOBbI UCNOAL30BaTb OHAANH NAatGopmbl Ans obyyeHus, He
pa3paboTaHa Hay4yHO-06OCHOBaHHasA MeTOAMKa OpraHW3auuu U NPoBeAeHUs OHMANH ObydYeHWs ONA Pas/IUYHbBIX KaTeropui
06yyaloLLmMXCA (YHaLLUMXCa yUPEKAEHNI [OWKONbHOTO, 06LLEro cpeHero u npodeccnoHanbHoro ob6pasoBaHus, CTyEHTOB BY30B,
cnywaTenei NoBblEeHWUA KBaNMOUKaLUK) U T.4.

Mo pAaHHbIM, nNpeacTaBneHHbiM B KoHuenuuu uudpoBoit TpaHchopmaumu npoueccoB B cucteme o6pasoBaHus
Pecnybaunku Benapych Ha 2019-2025 roapbl (yTBepxaeHa MuHucTpom obpasosaHua Pecnybaunku Benapycs 15 mapta 2019 r.), no
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cocTtosiHMio Ha 2018 r. gocTyn K cetn UHTepHeT umetoT 97,8 % yuperkaeHuii obpa3oBaHus, B Tom yncne B 91 % yuperaeHui
AocTyn obecneyeH no LWMPOKOMNONOCHOMY KaHany. bonee 90 % neparoros (6e3 yyeTa yuntenein MHGOPMaTUKKN) MPUMEHSAIOT UK
roToBbl MPUMEHATb MHPOPMALMOHHO-KOMMYHUKALIMOHHbBIE TEXHONIOTMW B CBOEW NpodeccUoHanbHOW AeATenbHOCTU. Bce
yypekaeHnna obpasoBaHMA UCNOAL3YIOT MO0 MMEIOT BO3MOMKHOCTb MCMO/Ib30BAHUA MHTEPHET-YCAYT U MHTEePHEeT-CePBUCOB:
3NEKTPOHHAA NoYTa, YAANEHHbIW AOCTYN K WMHTEPHET-pecypcam, B3aUMOLEWCTBME C MHOOPMALMOHHBIMU CUCTEMAMU WU
pecypcamu u ap.

Taknm 06pasom, TexHMYecKoe OCHaleHMe MNO3BOASEeT nejaroram NPOBOAWMT OHMAMH 3aHATMA, OAHAKO, BO3HMKAaeT
npoTMBOpEeUYne Mexay 06bEKTUBHON HEOBXOAMMOCTM BHEAPEHUSA OHNANH 0ByYeHMa B Pa3/IMYHbIX yYpexaeHnax obpasoBaHun
1 He pa3paboTaHHOCTbIO cneunanbHOM HayYHO-060CHOBAHHOM METOAMKM TaKoro obyyeHus.

AHanuM3 CcoOBpPEeMEeHHbIX A[OCTUXeHUn. [lpobneme UCMNONb30BaHUA KOMMbIOTEPHOW TEXHWKM B OOYyYeHUU U
bopmupoBaHNio MHGOPMALMOHHOW KyabTypbl oObyuyatoweroca nocealweHbl paboTtel [. Busyrnusa (besyraui, 2014),
H.W. TeHanHol (FeHamHa, 2002), N.N. NMuakacuctoro (Muakacuctoiii, 2000), C.A. Pakos (Pakos, 2005), WU.B. PobepTt (Pobepr,
2008). ABTOpbl OTMEYAlOT BaKHOCTb BU3yann3auumn yuebHoli nHbopmaLmMm NocpeacTBOM KOMMbIOTEPA U €ro BO3MOMKHOCTU MO
CO3[aHMI0 MHTEPAKTUBHbIX MHPOPMALMOHHO-0BYyYaloWMX pecypcnB. TeopeTUyeckme OCHOBbI Pa3paboTKM M MCNOAb30BaHWA
y4ebHO-MeTOAMYECKMX KOMMIEKCOB, B TOM UMCAE 3/IEKTPOHHbIX, paccmoTpeHbl B.B. KasaueHkom (KasaueHok, 2013),
b.B. ManbueBckum (ManbyeBckuit, 2008). OgHaKo B AaHHbLIX MCCAEA0BAHMAX He 3aTparmeBaloTCA BOMPOCHI, CBA3aHHblE C
nepeBoOM CUCTEMbI 0BYYEHUA B PEXKUM OHNANH. TaKum 06pa3om, Ha AaHHbIN MOMEHT OTCYTCTBYHOT TEOPETUKO-MNefarormyeckme
NONOYKEHWUA OHNANH 0byYeHuUs.

Lenb cratbu. B Takux ycnoBuAX BO3HWMKAeT HeEOOXOOMMOCTb OCMBbIC/IEHUA BO3MOXHOCTEN OHMalH oby4veHwus,
nefarorMyecknx MPUHUKUMNOB €ro MOCTPOEHUsi, OCOBEHHOCTEN NPOBEAEHWUS OHNMAWH 3aHATUA Ha Pas3IMYHbIX naathopmax,
npobs1ema KOHTPONA 3HAHUI NPW OHANAH 0ByyYeHuun.

METOAbI UCCNNEQOBAHUA

PaccmaTpuBan oHnaiiH obyyeHWe HeobXoAMMO OTMETWUTb, YTO B COBPEMEHHOM MNefarorMyeckoil HayKe OTCYTCTBYeT
CNOXKMBLLEECH OMNpefeNeHns AaHHoro npouecca. B obuwiem Buae OHNaliH-06yyeHME MOXKHO OnNpeaenuTb Kak crnocob
opraHM3auMmn npouecca M3yyYeHMA y4ebHbIX MaTepuanoB C WUCNONb30BaHMEM Ob6pa3oBaTe/NbHOMW Cpefbl, OCHOBAaHHOM Ha
WHTEPHET-TEXHONOMAX, 0ByYeHMe C MOMOLLLIO CETU MHTEPHET 1 My/bTuMeana.

OcHoBbIBasAcb Ha paboTax npodeccopa YHueepcuTeTa CeBepHoit KapoanHbl AnpeHapa Kymapa (Dhirendra, 2017) moskHO
BbIAE/IUTL C/leAyHOLLY0 KaccudurKaLmioo OHNaliH 0byyeHns:

D-learning — puctaHUMOHHOE 06y4YeHue, cneundmryeckan dopma noayyeHms obpasoBaHUs, NpU KOTOPOW NpenogasaTesb
1 obyyarlolmMecs B3aMMOAENCTBYIOT Ha yAa/lieHUU Apyr OT Apyra C NOMOLLbIO MHPOPMALMOHHBIX TexHosormii (obydatowwmiica
CaMOCTOATE/IbHO 3aHMMAeTCcA MO CrneuuanbHo paspaboTaHHOM Nporpamme, MPOCMaTPUBAET 3anucuM BebuMHApoB, peluaer
TECToBble 334aHWNA, KOHCYNbTUPYETCA C Npenogasatesiem B OHAAMH-yaTe U MePUOAMYECKM OTCblNaeT emy Ha MPOBepKy CBOU
paboTbl).

E-learning — oby4eHve Ha ocHoBe ceTU UHTepHeT, cnocob nosyyYeHWs 3HaHWM U HaBbBIKOB MPU MOMOLLY KOMMNbIOTEPA
(HoyT6yKa, nnaHweTa, cMapTdoHa U T.4.), MOAKAUEHHOTO K CETU MHTepHET B peXnme peanbHOro BpemeHu (npenogasaTesb
BbICTYMaeT B PO/M TbloTOpa, O6ydaloWwmMxca B NPAMOM 3dMpe B3aMMOLENCTBYET C MpenogasaTenam M OLHOKNACCHUKaMM
(oAHOrpyNMHMKaMM), NPOXOANUT MHTEPAKTUBHbIE TECTbI, 0BMeHNBaeTcA Gpaiinamm C TbIOTOPOM, 06LLaeTcA B YaTax, MpPoxXoanT web-
KBECTbl U T.4.).

B-learning — cmewaHHoe 0byyeHue, MeToa, KOTOPbI N03BoAAET 06beANHUTL TPAAULMOHHOE, AUCTAHLUMOHHOE U OHAaNH
obyyeHue.

Cnepyet OoTMeTUTb, YTo B oTAuMuMe oT E-learning, TexHonOrMA AMCTaHUMOHHOrO O6YYeHWMA AOCTaTOYHO XOPOLIO
anpobupoBaHa M WUCMONL3YETCA Pa3/IMYHBIMU yupexaeHnamn obpasosanHua. [MCTaHUMOHHOE obpasoBaHMe — 3TO dopma
nonyyeHua obpasoBaHMA HapAdy C OYHOM, OYHO-3a04HOW U 3a04HOW. E-learning npeanonaraet obasatenbHoe MCNoib3oBaHue
BO3MOXHOCTeN ceT MHTepHeT. B HayyHO-NesarorMyeckon auMtepaTtype pasgensloT NOHATUA «AMCTAaHUMOHHOE obydyeHue» u
«OHNAMH 0by4yeHUA», B TOXKE BPEms, OTOXECTBAAA OHNANH obydeHue u E-learning. MocKoAbKy AaHHbIA BOMpPOC elle He
[OCTaTOYHO XOPOLWIO M3yYyeH y4YeHbIMU-Nesaroramu, B AAHHOM CTaTbe Mbl TakKe 6yaem rosoputb 06 OHNalH obyyeHuu B
KoHTeKcTe E-learning.

HeKoTopblit OMbIT MPOBEAEHUA OHMAAMH 3aHATUI ONA yYaluMxcA ydypexaeHuit obuwiero cpeaHero ob6pa3oBaHMA U
cnylwateneit nosblleHUA KeBanvbUKauMM MNO3BONAET BbIAENUTL O06LWEeANAAKTUYECKME MPUHLMMbLI, Ha KOTOPbIX OO/KHO
6a3npoBaTbCA OHMANH 0byyeHMe:

— NPUHYUN 83AUMOCBA3U KO2HUMUBHOU U AUYHOCMHO-pa3eusatoweli cocmasnasiowux npoyecca obyyeHus npeanonaraert
LeneHanpasieHHOE U CUCTEMATUYECKOE MUCMO/b30BaHME HArNAAHOCTU Ha KaXKAOM M3 3TAnoB 3aHATUA: aKTyaAn3aLun 3HaHUN,
M3yYeHMU 1 3aKpenNeHnn maTepunana, KOHTPO e YPOBHA YCBOGHMA. YUET 4aHHOro NPUHLMMA NO3BOAET PAaCKPbITb HECOMHEHHbIE
npevMmylLecTBa OHMaH 0bydYeHua: npeaocTaB/leHMEe Y4YalMMCA WMHAMBUAYANbHOTO TEeMna M3yyeHWUs W MOBTOPEHUA
pacnpefeneHHOro Mo pPas/MyHbIM OHANalH naatdopmam yyebHoro Mmatepuana; obecneyeHue BO3MOMKHOCTM Bbi6Opa
NoC/1eA0BaTENbHOCTM BbLIMOMHEHWA 33aJ4aHWUM, T.e. UHAMBMAYANbHON TPAEKTOPMM OBYYEHUs; MOMCK PaLMOHabHbIX W/Wan
HecTaH4apTHbIX pPeLleHMIt MOCTaBAEHHOW 3a4auyM MpM MOMOLLM PEecypcoB ceT WHTepHEeT, KOMNEKTUBHOM Ob6CyXaeHnn
HECKOJIbKMX BapWaHTOB peleHMA Ha nnatpopme OHAaWH obydyeHua WaM  BUAEOKOHObepeHUMM, Bbibope Haubonee
PaLMOHaNbHOTO PELUEHUS; UCNONb30BaHNE MHTEPAKTUBHbLIX GOPM M MeToaoB 0byyeHMs, CaMOCTOATe/IbHOe MCMNO/Ib30BaHue
06YyYatoLLMMUCA BU3YaNbHbIX U IMHAMUYECKUX BOSMOXKHOCTEN CneuunanbHo pa3paboTaHHbIX OHMAMH NPUNOKEHWU U Ap.

— ApUHYUN onmMumaneHol UHGOPMayUOHHOU HacsiweHHocmu y4ebHo20 mamepuasaa oHNalH obyyeHus npegnonaraert
TaKylo ero opraHM3aumio, KotTopasa no3soauUT Hanbosee NOJHO peannsosaTh passusaowme GpyHKUMM 0ByUYeHUsa B NpeaMeTHOM
none ydyebHoro npeamera, yto 6ygeT cnocobcTBoBaTb IGPEKTUBHOMY BOCMPUATMIO M MOHMMAHUIO ydyalwmmca ydebHoM
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nHpopmaumn. Mpun 3Tom MHGOPMALMOHHAA HACILLLEHHOCTb MHTEPHET pecypca HaMu pacCMaTPMBAETCA Kak obliee KOANYecTso
MHbOpMaLmnm, coaepkalleeca B HeM U ee 3GPEKTUBHOCTb C TOUKM 3PEHUA AOCTUMKEHWUA NOCTaBNEHHOW ANAAKTUYECKON Lienu
MCMNoAb30BaHMA pecypca.

— MpuHyun donoaHUMeEAbHOCMU NpeanosiaraeT AONoJIHEHME cofepkaHua 6a3oBoi NaaTopmbl OHMAMH 0by4YeHuA
BCMOMOrATeNbHbIMW pecypcamn (MHTePaKTUBHbIMU TPEHaXKepamu, TeCTOBbIMU cpefamu, BUAeOKOHdepeHUMAMU U T.4.), 3T
no3sonseTt 060raTuTb 06pPasHbIN KOMMNOHEHT y4ebHOWM MHOPMALUMN TIOTUYECKMM, YTO ABAAETCA FNAaBHbIM YCI0OBMEM NPOYHOCTH
3HaHWUN.

YyeT npeano’KeHHbIX MPUHLMNOB MO3BOMUT KaxAoMy Obyyatowemyca BbICTPOUTb UHOUBUOYasbHAA MPaeKkmopus
o0byyeHuUs, 4TO npeanosiaraeT B 3aBUCUMMOCTM OT MHAMBUAYANbHbIX OCOBEHHOCTEN Yy4allMXCA MHOrOBAapMAHTHOCTb NyTeW
LOCTUXKEHUA 06pa3oBaTeNbHbIX Pe3ynbTaToB M obecneynBaeT HAKOMIEHWE, PAa3BUTUE U PEaNn3aLNI0 UHTENEKTYaIbHOTO U
TBOPYECKOro noTeHumana y4yaweroca (Masnayukasa, 2016). Mpoasurascb NO MHAMBMAYANbHOM TPAEKTOPUM O0ByYeHus,
COCTaB/IEHHOW B paMKax OHMalH obyyeHus, obyyalowmincs MOXKET aKTMBHO yyacTBOBaTb B y4ebHOM npouecce Ha OCHoBe
BAPMATUBHOCTU COLEPKAHUA MHTEPHET PecypcoB, NOCNEAOBATENbHOCTU U TNYyBUHbI U3YYeHUA UX COAEepPXKaHWUA, UCXOAA U3
UHOMBUAYANbHBIX 0COBEHHOCTEN, NOTPe6HOCTEN, NpU BeayLen Poan CaMOCTOATENBHOCTU U CaMOopasBUTUA. Mcnoab3oBaHue
OHNalH pecypcoB obecrneunBaeT NOTPEOHOCTb YYALLMXCA HE TOIbKO B CTaTUYHbIX, HO U B AMHAMUYECKUX HArNALHbIX MOAENSAX.

Mcxopa M3 aHanusa paboTbl CyLLEeCTBYHOWMX YYpeKAeHUn obpa3oBaHuMA, npegsiaralowmx OHMAalH obyyeHusa no
PasMYHbIM Y4ebHbIM AUCLUNAMHAM U yuuTbiBas ucciefoBaHue H.B. lpeuylwkuHoit (MpeuylwikuHa, 2018), npeanaraem
cnepytouyto Knaccudpukaumio popm oHNaliH obyueHus:

— 8ebuHap — ogHO y4ebHoe 3aHATUE NO KOHKPETHOW Teme y4ebHOro Kypca AMTeNbHOCTbIO 40 ABYX YacoB ¢ obpaTHoM
CBA3bIO IEKTOP-C/IyLIATeNlb B TEYUEHUE BCEro 3aHATUA. BebnHap moxkeT ObITb COCTaBHOM YacTbio OHMAMH Kypca;

— 8UOeOoypOoKU — OTANYAOTCA OT BeBMHApPOB TeM, YTO OHWM 3apaHee 3anucaHbl, B OnNpeaesieHHOe BpemsA pPa3ociaHbl
obyyatolwmmcsa, He NpeanoiaraloT B3aMMOLENCTBUA C ayauTopueit. Buaeoypoku 3apaHee MOHTUMPYOTCA, NO3TOMY KaK Npasuio
OHW HacblWweHbl HGOPMaLMEN U NULWIHME MOMEHTbI U3 HUX Bblpe3atoTcs;

— ayouoneKyuu nav nogKactbl — yyebHaa nHdopmauma 3anucaHa B aygmopopmarte U He CONPOBONKAAETCA BU3YabHbIM
pAsoOM. He cmMOTpA Ha 04EeBUAHYIO OFPAHUYEHHOCTb BO3MOXKHOCTEN, AaHHaA popma oHMalH 0bydeHna moxeT BbiTb none3Ha anA
Ntoaewn ¢ OrpaHNYEHHBIMU BO3MOXKHOCTAMW UM 15 NOJIb30BaTes1el ¢ HeboNbWUM TPAaUKOM MHTEPHET];

— YeK-AUCMbl — CKaTas BU3yaM3NpoBaHHAA y4ebHasa MHbOopMaLMA CUCTEMATU3NPOBAHHAA B PaMKax OTAe/IbHOM yuebHol
Tembl (pa3gaToyHbIi MaTepuan B BUAE CXEM WU TPEKEPOB Pa3MELLEeHHbIM B ceTU MHTEpHET, Ha KOTOPbIX YYEHUKU CMOTyT
OTMeYaTb M 3aNuncbiBaTb CBOM yCrnexu);

— OHnaliH Kypc — cepus y4yebHbIX 3aHATUN CBA3AHHbLIX OAHOM Temoi. OHMAMH Kypcbl MOryT ObiTb pa3HoOM
NPOAO/IKUTENBHOCTU (HeaeNbHble, MecAYHble, CEMECTPOBbIE U T.A.), YAaCTOTbl (KaXKAblM AeHb, pa3 B HeAeto, HECKOIbKO pas3 B
MecAL, U T.4.) U ryBUHbI NOrpy»KeHua B y4ebHbI MaTepuan (417 HOBUMYKOB, 3HAOLWLMX, NPOdECCMOHANO0B U T.4.);

— OHAQUH-WKOAAQ — HECKONBbKO OHNAMH KypcoB, 06beaMHeHHbIe 0bLLeit TEMON MAM NPOBOAMMbIE OAHUM YUYpEKAeHNneM
06pa3oBaHWA. B oaHONM OHMaMH LUKO/IE MOTYT BbiTb Pas3/NMUHble OHMAMH Kypcbl (PasNMYHON TEMATWUKK, rNyBUHbI U3yyeHus
y4yebHOro matepuana, pacCiMTaHHble Ha Pa3INYHbII BO3PaCT 0byYaloWwmxcs u T.4.);

— KOMbIOHUMU — BO3MOXHOCTb AOCTYNa K WHTEPHET YaTy WUAW AMANory C LEeHHbIM KOHTEHTOM B TeYeHMEe KaKoro-Tto
BpemeHu (MecsAua, roaa v T.4.). B KOMbIOHUTM CUCTEMATUYECKM NPOBOAATCA TEMATUYECKME BULEOKOHDEPEHL MM K BEBUHAPDI,
nybnunkytoTca yyebHble maTepuanbl U obyyatoLmeca AeNATcA CBOMM ONbITOM mexay coboli noa pyKkoBoACTBOM neaarora.

OpraHu13auua oHNaltH 0bydyeHua No BpemeHu pasaenseTca Ha:

— CUHXPOHHOe obyyeHue — 0by4YeHUe B pexunme peasnbHOro BpemeHu. Bce obyvatowmecs oAHOBPEMEHHO HaxoAATCA
OH/IaMH, B3aMMOAENCTBYIOT Mexay coboli 1 ¢ npenogaBatenem NocpeacTBam cneumnanbHoM OHAAMH NAOWALKK;

— M0AYCUHXPOHHOE oby4yeHue — NpWU TaKOM OBy4YeHUM onpeneseHbl faTa Hayana M OKOHYAHWUA 3aHATUI, B 3TOM
NPOMENKYTOK BpeMeHU obyyatoLmecs MMeroT A0CTYN K y4ebHoM nHbopmaL MM, MOTyT B COOTBETCTBMU C 3apaHee pa3paboTaHHbIM
rpaduKom nonyyaTb OT NpenoAaBaTena KOHCYNbTaLun OHIANH;

— UCUHXPOHHOe 0by4YeHue — Pa3HOBUAHOCTb OHMANH 0ByYeHUA, NPU KOTOPOM YYEHWUK He BCTPEYAETCA C yYUTeNnem u He
KOHTAKTUPYeT C HUM HenocpeacTBeHHO. Bce yuebHble maTepuasibl 3apaHee pasmeLl,eHbl Ha OHMalH naaTtdopme, BUAEO XOCTUHTE
WK TecToBOM pecypce. MNeaaror npoBepsAeT BbINOJHEHHbIE 334aHUA U BbiCblaeT 0ByYaloLWMMCa CNycTa onpeaeneHHoe Bpems.

PE3Y/IbTATbl UCCNNIEOBAHUA

ANroputm npoBeAeHUA OHNAKH ob6yuyeHUa B OOLLEM BUAE MOMKHO NPeACTaBUTL Cleayloweit NocnefoBaTe/IbHOCTbO
nencTBuii:

1. NpepBapuTeNbHOE aHKETUPOBaAHWE y4yalimxcsa (YpOBEHb MOTMBALMM YYEHUA, TUM TeMMepameHTa, TUM BOCNPUATUA
y4ebHoW MHPopMmauun, npodopueHTaums u T.4.).

2. BBOAHbIV TECT ANA BbISBNEHWA YPOBHA 06Y4E€HHOCTM.

3. HenocpeacteeHHOE 0byyeHMe.

4. BbIXOZHOW TECT AN1A BbIABAEHWA YPOBHA 06y4eHHOCTHM (N0 UTOram U3y4eHUs Tembl, YETBEPTH, roaa).

5. BbIxoAHOE aHKETUPOBaHME A1 BbIIBNIEHUS YPOBHA MOTUBALMM yYeHUs, NpodopueHTaumm (Mo uToram cemecTpa, rosa,
BCEro nepuoaa obyyeHus).

Ha flaHHbI MOMEHT He TaK MHOIOo yupexaeHuii 06pa3oBaHUA CUCTEMHO NPOBOAALLMX OHMAWH 0bydeHuMe. Tak Hanpumep,
OHnatliH-wkona «Prime» (https://primeonline.by) nepsas wkona 8 Pecny6inke Benapycb npesocTaBAsiowas BO3MOXHOCTb
ntobomy yyawemycs n3 ntoboi TOUKM pecnybnKu NPonTU OHMANH 0byyeHUs no yuyebHbim npeametam 5-11 knaccos. 3aHATMA
NPOBOAAT OMbITHbIE NeAarorn y4aCTHUKU PasfiMYHbIX KOHKYPCOB NPOodeccroHaNbHOro MacTepcTsa, pa3paboTunMKn aBTOPCKUX
MHPOPMaUMOHHO-06YYatoWwmX pecypcoB. OHNAMH 3aHATUA 4AA rpynn yyawmxca o 10 YyenoBek ocyLecTBAATCA Ha Naatdpopme
OHNaMH 0byyeHna Vedamo, KOTOpas COAEPKUT BUPTYasIbHYIO MHTEPAKTUBHYIO AOCKY, NOALEPIKMBAET BUAEOKOHbEepeHunn, a
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TaK¥Ke N03BOAET NOAKNOYATL AONONHNUTEIbHbIE BHELHWE NPUIOKEHNA (TECTOBbIE CPeabl, OHNAMH TPEHAXKepbl, BUAEO XOCTUHTU
M T.4.). HaumoHanbHbit Omkpsimelli YHueepcumem «MHTYUT» (http://www.intuit.ru) npegoctasnfeT BO3MOMKHOCTb A/A
CTYAEHTOB NPOCTM OHNAH 06y4eHMA NO PA3NIMYHBIM CNEeUUanbHOCTAM, CAATb UTOTOBbIE 3K3aMeHbI B AUCTAHUMOHHOM PeXKMMe 1
Noy4YnTb AUMNAOM rocyapcTBeHHoro obpasua.

OHnaliH obyyeHne ObICTPO aJanTUPyeTca K HOBbIM MHOOPMALMOHHBLIM TEXHONOTMAM, MO3BO/IAET UCMO/b30BaTh B
06pa3oBaTeIbHOM MPOLECcCe CoLManbHble CETU, MECCEHAXKEPLI U APYrMe MPUNOMKEHUA, NepBOHAYabHble eI KOTOPbIX He
6bInM HanpaBaeHHblI Ha obpa3oBaTenbHyto cdhepy. PasymeeTca, TakmMe NPUNONKEHUA HE MOTYT CTaTb MOAHOLLEHHOW M0 LWagKon
ONA OHNalH 0by4yeHusn, o4HaKo, cnoCObHbl BHECTU OnpeaesieHHbIN 3N1eMEeHT MHTePaKTUBHOCTU B TPagMULMOHHOe obyyeHne u
NMOBbLICUTb MOTUBALMIO ydeHUs obydyatowmxcsa. ObcyxaeHve npobnembl OHNAMH OOYyYEeHMA B COBPEMEHHbLIX YCIO0BUAX C
neparoramm r. MMWHCKa B pamKax BebMHApoB, NPOBOAWMbBIX MUHCKUM FOPOACKMM WHCTUTYTOM pPa3BUTUA 0Opa3oBaHus,
NOKa3asio, YTO CYLLECTBYIOLLME NPUNOKEHWNA, KOTOPbIE Mbl UCMOIb3YEM B MOBCEAHEBHOM KM3HU, TaKKe MOTYT BbITb BKIIOYEHbI B
HEeKoTopble 3Tanbl y4ebHbIX 3aHATUIA:

— CoumanbHble ceTn. BKoHmMakme no3BoAAeT cO34aTh 0OyYaloWmin Kype B 3aKpbITON rpynne nan guanore (nposegeHue
OH/MIAMH TPAHCAAUNIA, TECTOBbIE U FONI0COBbLIE COOBLLLEHWUA, ONPOCHI, PAcCbiIka MaTepuanos, fobaBeHNE CCbIIOK Ha BHELHUe
WUCTOYHMKM U T.4.). Celtuac BKOHTaKTe No3BoaseT NpoBOAUTb NpAmble 3GUPbl, NO3TOMY MOXKHO AefaTb BebMHapbl NpAmMO B
coumanbHol cetTn. MHcmazpam npesocTaBaAaeT BO3MOXKHOCTb MPOBOAMTL NpsMble 3MPbI, BbIKAAbIBAaTb CTOPUC M 3aKPenaaTb
WX B aKTyasIbHOE, a TaK¥Ke BbIK/JaAblBaTb NOCTbl C MHGOpMmaumein. ObyyeHune B Telegram npolue CTPOUTb U3 ABYX COCTABASAOLMX:
KaHan u yaT. Ha KaHane obyyeHua BbIKNaAblBaTb 0byyatowme matepuansl, a B Yate — 06CyKAaTb MX, BbINONHATL NMPAKTUYECKME
33/1aHNA U NPOBEPATb KAYeCTBO BbINONHEHWNA 3a4aHUNA.

— CepBucbl BUAEOKOHpepeHUUn. Zoom — nnathopma ANA OpraHM3aumm aygmo v BuaeoKoHdpepeHumin. TpebyeT
YCTAHOBKY Ha NEPCOHasIbHOE YCTPOMCTBO (KOMMNbiOTEpP, HOYTOYK, NaaHWeT, cMapTdOH U T.4.), AaeT BO3MOXKHOCTb HecniaTHo
NpOBOAUTE COPOKAMMHYTHblE OHMAMH-3aHATUA ANA He bHonee yem 100 obyuatowmxca. Cepsuc peregovorka.by asnsetcs
3awWmuleHHol, 6ecnnaTtHaa cuctema BUAEOKOHdepeHunit paspaboTaHHoOW 6Genopycckumn cneumannctamu. lNnatdopma
o06napaet Habopom PyHKLMI: HEOrPAHNUYEHHOE KONNYECTBO OH/IANH 3aHATUIN, OTCYTCTBME OFPAHUYEHMIA MO NPOAO/IKUTENBHOCTU
OHNAWH 3aHATUA, OTCYTCTBME PErncTpalmm, BbICOKOE KauyecTBO BMAEOCBA3M, BO3SMOXHOCTb AEMOHCTPALMKM 3KpaHa, obmeH
TEKCTOBbIMW COOBLLEHUAMM, BOSMOXKHOCTb U3MEHATb paspelleHne BUAEO NPU NASEHUN KauyecTBa, BKIOYEHME U OTKIOYEHUE
MMUKpodOHa y obyyatoLmxca npenogasaTtesieM, BUPTyanbHOE NOAHATUE PYKM A7 0B6paTHOW CBA3W.

OBCYXAOEHUE

B obwem Buae CTPYKTypy TMUMNOBOFO OH/MAMH 3aHATUA MPOAO/IKUTENBHOCTBIO 60 MWHYT MOXHO MNpPeAcTaBUTb B
cnegyouem suae (tabnamua 1): Ha 3Tane opraHM3auMM COBMECTHOW y4yebHO-Mo3HaBaTeNbHOW AeATENbHOCTU MOMMUMO
MPUBETCTBMA, aHanMW3a pe3ynbTaToB [AOMALIHEro 3aJaHWMA M COBMECTHOro UesienosiaraHus, HeobxoAMMO HanoMHUTb
06yYaoLWMMcA 0 GYHKLMOHA/bHbIX BO3MOMKHOCTAX N1aTGOPMbl OHAAMH 0ByYeHUsA, ONnCcaTb BHELWHWE MPUIOMKEHUA, KOTOpble
6yAyT MCNOb30BaTbCA Ha 3aHATUM, AaTb MHCTPYKLUMKM NO paboTe ¢ HUM. ITan U3y4YeHUs HOBOTO maTepuana M ero NepBmYHOro
3aKpenaeHuns Hanpas/eH, NPeXAe BCero, Ha yCBOEHMA YYalMMMCA HOBbIX 3HaHWIA U 0boraleHMaA NoNyYeHHbIX paHee CBeAeHN
13 npeameTHo obnact. ONbIT NPOBEAEHNA OHNAMH 3aHATUI NOKa3bIBAET, YTO NPU paboTe C MOHUTOPOM BHUMAHME yyaLLmxca
MOMKET YAep’KMBaTbCA He bonee 5 MUHYT, 3aecb HEO6XOAMMO NpuaepKUBaTbca «lpaBuna 5» : BUAEO parmeHT He LO/IKeH
onnTbea 6onee 5 MUHYT, BepbanbHoe 06bACHEHWE MaTepuana He AO/KHO AANTbCA Bonee 5 MUHYT, BbINOJIHEHME TecTa He
DOMKHO AnnTbcA 6onee 5 MUHYT, paboTa C TPEHAXKePOM He A0JIXKHa AAnTbca B6onee 5 MUHYT, camocToAaTenbHasa paboTa Ha
6ymare (notom poTorpadmpyerca n oTCbINAETCA YUMTENIO) HE AOMKHA AIMTbCA 6onee 5 MUHYT U T.4,. ITan NepBUYHOrO KOHTPOAA
MoMy4YeHHbIX 3HaHMI NpeanofaraeT BbiNoaHeHWe 0bydaroWMMmUCA KOPOTKoro Tecta (4o 10 3agaHuil) M aHaAU3 NONYYEHHBbIX
pesynbTtaToB. LlenecoobpasHo 1cnoab3oBaTb BCTPOEHHYIO B OHAAMH N1aTGOPMY TECTOBYIO CpeAy WM BHELLHee NPUAOXKEHUE C
3apaHee 3aroToB/EHHbIM TECTOM, A/A TOro, Y4Tobbl pe3ynbTaT obyyaroumecs NoAyYMAM cpasy NoCae BbINOSHEHMA 3a4aHUM.
OCHOBHOW aKUEHT HeobXo0ANMMO caenaTb Ha BbiAB/IEHWE TUMOBbIX OLLIMOOK, AoMNycKaeMbix 0byyarowmmmca. Ha sTane o606weHun
M CUCTEMATU3ALMMN NOAYYEHHbIX 06YYAIOWMMMCA 3HAHMUIN MOXKHO NPOBECTU BbIXOAHOM KOHTPO/Ib MOAYYEHHbIX HAaBbIKOB U/UAn
cnocoboB AeATeNbHOCTM, MNPOBECTM YyyebHyo pedNekcuto C WUCMNONb30BaHMEM WMHTEPAKTUBHbLIX OHAAWH naatdopm,
NPOKOMMEHTMPOBATL NpPeacTosLLee AOMallHee 3agaHue.

Tabnuya 1
CTpPYKTypa TMNOBOrO OHANAH 3aHATUA
3apava srtana [DeatenbHocTb XpoHomeTpax

1. 3man opaaHusayuu cosmecmHoli y4ebHo-no3HasamesnbHoli desmenbHOCcMU

MpuseTtcTBME:

— MEX/IMYHOCTHOE 0bLLEeHME;

00 5 MUH

0606WNTb U PpacLIMPUTb 3HaHMA, | JINYHbIE YCNeX yHaLLnXcs;
MOTMBMPOBATH K 0BYYEHMIO, — «Y4TO Y BaC NPOM30LLIO 33 3TN AHU?»
BbIABUTb TUNOBbIE OLUNMOKM, AHanus y4yebHbIX pe3ynbTaTos:
JAonyckaemble obyyatoLmMmmncs, — pe3ynbTaTbl 4OMALLHEro 3a4aHuA (TeCT, TPEHAXKep, COMUHEHME,
OpraHn30BaTb COBMECTHYIO U3N0XKEHUE U T.4.); AO S MuH
y4yebHO-no3HaBaTeIbHYIO — BblAiB/IEHWE TUMOBbIX OWNOOK U MHAMBUAYANbHBIX 3aTPYAHEHWU
AEATENbHOCTD MocTaHOBKa TeMmbl U Lie/IM 3aHATUA, NNaHa paboTbl Ha bankanwme 55

MUH. (4eTKOe onpeaesieHne TOro, YTO Mbl Y¥Ke U3YYUIU U UTO Byaem [o 1 muH

Aenatb ceiyac)
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MpodonxeHue maba. 1

3apayva atana [eatenbHocTb XpoHomeTpaxk

2. 3man usy4yeHus HOB020 MAMEPUAA U €20 Nepe8uvyHo20 3aKpernaeHus

BBOAHbIV TEOPETUYECKUIA MaTepUa, HE0bXo4MMbIN ANA U3YYEHUA:
— paccKas yunTens ¢ UICnosb3oBaHMeM Harns4HOro MaTepuana;

— BUAEO0, ayamo u T.4. £0 10 MmuH
— BHELUHME UCTOYHUKM;

— 3apaHee NOAroTOBNEHHbIV MaTepuan OT yyallerocs 1 T.4.
MepBrYHOE 3aKpenieHne n3yyeHHoro maTepmana:

— TpeHaxepbl learningapps.org;

M3y4nTb HOBbIN y4yebHbIN
maTtepuan

. . 00 7 MUH
— paboTa ¢ MHTEePaKTUBHOM A0CKOM (3arpyKeHHble 4oKyMeHTbl pdf,
doc, jpgn T.4.)
MepBMYHO 3aKPeNnUTb U3yYeHHbIN | Talim-oHNalH (paboTa ydalmxca ¢ TeMaTUYeCKMM NO3HABATe/IbHbIM
matepuan, bopmmposaTtb maTepuanom):
yMeHUsa obyyatoLmxcs, — UCTOPUYECKUE CBEAEHWS;
CTUMY/IMPOBaTb MOTUBALMIO — paborta ¢ TpeHaxepom (learningapps.org v 1.4.)
y4yeHus, 06oraTUTb 3HaHUA — paborTa c nasnom;
obyyatoLwmxca, NoNyYeHHble — 6ecefa, ayanpoBaHue; 80 5 MUH
paHee — BbINOJIHEHMWE TECT3;
— KpoccBopA,;
— TpUCBOpPA;
— web-kBecT;

— BbICTyn/1eHMe yvyalwmxca n 1.4.
3. 3man nepeu4YHO20 KOHMPOA NOAYHEHHbIX 3HAHUU
OTpaboTKa HaBbIKOB M CNOCOHOB AEATENIBHOCTU:

— becepa;
MepBMYHO NPOKOHTPOANPOBATL
— ayampoBaHue;

nony4yeHHble Ha 3aHATUN 3HAHUA, [0 5 muH

— UHTEPaKTUBHaAsA O0CKa;
BblABUTb TUNOBbIE OUJVI6KVI,

— camocTonATesIbHasA paboTa «Ha IMCTax»;
[onyckaemble oby4yaroLwmmmncs

— peleHmne NPaKTUKO-OPUEHTUPOBAHHbIX 33434 U YNPaXKHEHWUI U T.A4.
BbifiBIeHWE 1 aHANU3 TUNOBbIX OLWMBOK yYaLmxca 00 5 MuH
4. ObobweHuUe u cucmemamu3ayus nosay4eHHbsix obyqarowumuca 3HaHul

0606WMTb N CUCTEMATUM3INPOBATD
M3y4yeHHbI maTepuasn, NpoBecTu
BbIXOAHOM KOHTPO/Ib
NONy4eHHbIX HaBbIKOB VI/VIHVI

0O606LeHne N3Yy4eHHOTO Ha 3aHATUN MmaTepuana:
— paccKas yunTens ¢ UCnosib3oBaHMeM Harns4AHOro MaTtepumana; 00 5 MuH
— BMAEO, ayamo 1 T.A4,.

cnocob0oB AenTenbHOCTY, KOHTpOo/ib cPOPMMPOBAHHOCTM HaBLIKOB U/Man cnocobos 105 MUH

OpraHu3oBath yuebHyto LeATeNnbHOCTU (TecT, TpeHaxkep learningapps.org n 1.4,)

pednekcuio, YyebHan pednekcua (0606LeHME NONYYEHHbIX 3HAHUI) 00 3 MUH

NPOKOMMEHTMPOBATb AOMaluHee | [lomaluHee 3ajaHNe U KOMMEHTapUW Mo ero BbINOJIHEHUIO (TecT,

3agaHune TpeHaxep, BUAEO, ayano U T.4.) A0 3 MuH
BbIBO/bI

TakMm 06pa3om, B C/OXKMBLUEWCA OOBEKTUMBHOW cuTyaumm B chepe ob6pas3oBaHMA NOSBAAETCA HEOOXoAMMOCTb
pa3paboTKu cneuuanbHON METOAMKM OHMalH o0byyeHnn, KOoTopasa BKAOYAeT B cebs Lenb OHNalH obyyeHun, AnaakTmyeckue
MPUHLUMMbI U OpraHM3aLMOHHO-NeAarormyeckme yca0BMA OHNAMH 0By4YeHWUsA, CoAep)KaHMe W KOHTPOAbHO-AMAarHOCTUYECKUI
WMHCTPYMEHTapUI OHNalH 0bydYeHuA, a TaKkKe onucaHue oCOBeHHOCTM AeATeNbHOCTM neaarora U 06y4YaloWMXCA B YCNOBUAX
OHNalH B3aumogeicteus. [laHHaa npobnema TpebyeT AanbHeNWWero HayYyHo-NeaarorMyeckoro OCMbICAEHUSA.

CnUCOK UCNOJIb30BAaHHbIX UCTOYHMKOB
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DIRECTIONS OF IMPLEMENTING ONLINE TRAINING
D. Prokhorov
Minsk City Institute of Education Development, Belarus

Abstract.

Formulation of the problem. The objective reality associated with the pandemic demanded that almost all educational institutions switch to
online learning, however, at the moment, pedagogical science has not developed a special online learning methodology that would
include the goal, didactic principles and organizational and pedagogical conditions, content and control and diagnostic tools for
online learning, as well as a description of the features of the activities of the teacher and students in online interaction.

Materials and methods: theoretical analysis and generalization of research works, the significance of which is recognized by the scientific
community in the field of the digital transformation of the education system.

Results. A general definition of online learning is given, its structural elements are highlighted (D-learning, E-learning, B-learning). General didactic
principles are proposed (the principle of the relationship between the cognitive and personality-developmental components of the
learning process, the principle of optimal information saturation of the educational material of online learning, the principle of
complementarity) on which online learning should be based. Based on the author's work experience, a classification of forms of online
education is given, as well as the division of online education by the time it is conducted. An algorithm for online learning is proposed
and existing services (social networks and videoconferencing services) are described, which can be used as a means of online
interaction between participants in the educational process. The structure of a typical online lesson with a description of the tasks of
each of the stages of educational interaction (the stage of organizing joint educational and cognitive activities, the stage of studying
new material and its primary consolidation, the stage of primary control of the acquired knowledge, generalization, and
systematization of the knowledge gained by students), the activities of the teacher and students in certain intervals of time online
classes.

Conclusions. The proposed approaches to organizing and conducting online classes in educational institutions should contribute to increasing the
effectiveness of training in a pandemic. However, the conducted research has shown insufficient development of the corresponding
technique.

Keywords. Online learning, online learning methodology, didactic principles of online learning, the structure of online classes.
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OPTAHI3ALUIA NEAATOTYHOIO EKCNEPUMEHTY:
ETANU NPOBEAEHHA TA MATEMATUYHI METOAU AHANI3Y PE3Y/IbTATIB

AHOTALIA

dopmynioeaHHA npobsaemu. Y cmammi po32asHYmo emanu nposedeHHA nedazo2iyHo20 eKcrepumeHmy, 3acmocy8aHHA OOouinbHUX
mMamemamu4Hux mMemoodige 00 onpayteaHHa 3006ymux OaHux ma eubopy 8i0NogidHo20 cmamucmu4yHo20 Kpumepilo 044
nepesipKu 2inome3u 00cnidxceHHA. HasedeHo MemoOuKy aHani3y pe3ysbmamie nedazo2iyHo2o ekcrnepumeHmy, rnoe’a3aHo2o 3
8MPOBAOHEHHAM MemMOOU4HOI cucmemu OPMyB8aHHA MpPonedesmu4Hoi espucmu4Hoi OianbHOCMI Y4YHI8 Yy HABYAHHI
MamemMamuku.

Mamepianu i memoodu. [nsa po3e’a3aHHA npobaemu b6ysn0 8UKOpUCMAHO HacmynHuli KomrsaeKc memodis: meopemuyHi, diazHocmu4Hi ma
uinecnpamosaruli nedazoeiYHull ekcriepumeHm, wo micmumes KOHcmamyeansHul, nowykosul, gopmysansHul emanu
(ekcnepumeHmasnbsHe 8rposadreHHA mMemoduKu b6ys10 0peaHi308GHO 3d NPUHYUMNOM NOCMYN08020 PO3WUPEHHA KOHMUH2EHMYy
y4Hie, 3a2anom e ekcnepumeHmi 6panau y4acme 960 y4Hig 3 8 3aknadie oceimu JoHeybKoi 0baacmi); memodu mamemamu4Hoi
CMamucmuku — AKicHUl aHani3 ma KinbkicHa 06pobka pe3ynbmamis A0cnidxHeHHsA 30 00MOMO20K0 MAMEMAMUYHUX Memoois 3
memoto 3abe3nevyeHHA ocmosipHocmi ma 06’ekmusHocmi pe3ysibmamie nedazo2iYHo20 eKcrepumeHmy.

Pesynemamu. Po3sznsHymo egexkmueHuli diazHocmuyvHuli iHcmpymeHmapili 818 06pobKu exkcrnepumeHmManbHUX mamepianie, Wo
3a6e3me4yroms MOXIUBICMb 00ePH(AHHA NMEePeKoHAUBUX pe3yanbmamis, a came 3arpornoHO8aHO HernapamempuyHi Kpumepii
MipcoHa ma BinkokcoHa-MaHHa-YimHi, 3a 0ornomozoro AKux, 6ysa0 niomeeporceHo mnid8UWEHHS pieHA CcgopmosaHocmi
e8puCmMuUYHUX yMiHb, Pi6HA MamemMamu4Hoi Mid20mMoBKU y4Hi8 eKcrepumeHmMasnbHUxX epyn nopieHAHO 3 YYHAMU KOHMPOsbHOT
2pynu, wo c8id4ume npo egheKmuBHiCMb 3aNpPOrNoHO8AHOI MemooduKuU.

BUCHOBKU. 3acmocy8aHHA MamemMmamu4yHUx Mmemooig aHanisy nedazoeiyHo20 ekcriepuMmeHmy nidsuwye io2o AKicmes i npakmMuy4Hy yiHHicme,
a mamemamuyHuli anapam meopii imogipHocmeli ma mamemamu4HOi cmamucmuKu, 8idizpae eaxcausy posb y npoyeci
06pobKu cmamucmuy4Hux OaHux. BoHu donomazarome ouiHUMU pe3yabmamu eKkcrnepumeHmy, nidsuwyromes HadiliHicme
BUCHOBKI8, daromsb nidcmasu 0758 meopemuyHUX y3a2as16HeHb.

K/TKO4YOBI C/IOBA: mamemamuy4Hi Memoou, cmamucmuy4Hi Memoou aHani3y, ekcnepumeHmanbHi 0aHi, nedazoeivHuli ekcriepumeHm.

BCTYN

MocraHoBKa npobaemu. MeaaroriyHNn eKCNEPUMEHT € NOFIYHUM NPOLOBXKEHHAM TEOPETUYHOTO AOCAIAMKEHHA | CYXKUTb
OCHOBHMM KpUTEpieM A1A NepeBipKM MOro A0CTOBIPHOCTI, pe3ybTaTUBHOCTI i NpakTUYHOI 3HavywocTi (Ckada, 2005).

MpoBeaeHHA NegaroriyHUX AOCAIAKEHb TICHO NOB’A3aHO 3 eKCNepPUMEHTa/IbHOO MepeBipKoto i A0BeAEHHAM BUCYHYTOT
rinoTesu, WO BMMArae Bif, AOCNIAHMKA BUPILWEHHA TaKWUX BaXK/AMBUX MWUTaHb, AK OTPMMAHHA [AIMCHO HayKOBUX BUCHOBKIB,
[0Ka30BiCTb GaKTUUHOro MaTepiany, 06’eKTUBHICTb eKcnepumeHTaNbHUX AaHWX. [NA BUPILLEHHA LbOro AOLLJIbHO 3aCTOCOBYBATH
MaTeMaTuyHi meToan obpobKM ekcnepMmeHTasbHMX MaTepianis, WO 3ab6e3neuyloTb MOXKAMBICTb OfepPKaHHA NepPeKoHNNBUX
pe3ynbTaTie. TOBTO, AKOI 6 He Byna KOHCTPYKLLA TOFO UM iHLWOTO eKCNepPUMEHTaANIbHOTO AOCNIAKEHHSA, HEOOXIAHUM | BaXKNMBUM
Moro ertanom 3aBXAM € MaTeMaTUKO-CTaTUCTUYHE OMpPaLOBaHHA 3iO6paHWX EKCNepUMEHTaNbHUX AaHuX. Libomy nuTaHH0
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npuainaTb yBary 6arato JOCAigHMKIB, HAyKOBLIB Te METOAMUCTIB, Takux AK B.T. BnoxiH, O.M. TnyakiH, M.I. Fpabaps, O.l. M'ypos,
B.M. 3axapos, I'.T. Knosak, K.A. KpacHsaHcbKa B.K. CugopeHko, O.B. CugopeHko, H.T. TBepe3oBcbKa Ta iH.

Y nefaroriyHmnx [OCAioKEHHAX BUKOPUCTOBYIOTb TakKi MaTeMaTUUHi MeTogM: MeToA, PeecTpyBaHHA (BMABMEHHA NEBHOI
AKOCTI B ABMWAX Ta i KiNbKOCTI); MeToh paH:KyBaHHA (Knacudikauia AaHWX y NEBHIN NOCNIAOBHOCTI); MeToA MOAEeNtoBaHHsA
(cTBOpPEHHA | AocniaXKeHHA moaenen); cTaTUCTUYHI MeTogu (MeToaM MATEeMATMYHOI CTaTUCTUKM, WO BMKOPUCTOBYIOTHCA ANA
ONPaLOBaHHA eKCNEePUMEHTANbHUX AaHUX 3 METO MNiABULLEHHA 0BFPYHTOBAHOCTI BUCHOBKIB). Y negaroriyi Ta NCMXonorii BOHU
npeacTaBieHi: a) ONMCOBOID CTATUCTMKOIO (TabyntoBaHHA, rpadiuHMIA BUPA3 Ta KiNbKiCHE OLiHIOBAHHA AaHWX); 6) Teopieto
CTaTUCTUYHOIO BUCHOBKY (NepeabaveHHs pe3ynbTaTis 3a 4aHMMKM 06CTeKeHHA BUBIPOK); B) TEOPIED NAaHyBaHHA EKCNEPUMEHTIB
(BMABNEHHA Ta NepeBipKa NPUYMHHMX 3B’ A3KIB MiXK 3MiHHMMU) (TBepe3oBcbKka&CugopeHko, 2014).

OTKe, 3aBOAKM MATEMATUYHMM MeTOAaM OMUCYHOTb Ki/IbKiCHI XapaKTepUCTUKM MNefaroriyHux ABULL, BU3HAYaloTb
ONTUMAJIbHI YMOBMW ynpaBaiHHA NPOLLECOM HaBYaHHA | BUXOBaHHA.

Ane B.K. Cugopetko, H.T. TBepe3oBcbKa (TBepe3oBcbKa&CunaopeHko, 2014) HaroNowWyoTb, WO HE MOXKHA PO3NOYMHATH
eKCMeprMMeHT, NOKU AeTanbHO He byae nNpoaymaHO MeTo40/0rio W npoueaypy OnpautoBaHHA 34006yTUX AaHWX, BU3HAYEHO
cnocobw ix TabyntoBaHHA, NOPALOK | METOAMKY iX CTaTUCTUYHOO ONPaLIOBAHHA.

OTKe, 3aCTOCYBaHHA TUX YW iHLIMX MAaTEMATUYHUX METOAIB 40 aHaNi3y CTAaTUCTUYHUX AaHUX € aKTYaNbHO Npobiemoto,
nepw 3a BCe TOMY WO iCHYE Ay»Ke Be/MKe Pi3BHOMAHITTA CTaTUCTUYHMX METOAiB Ta 3a/IMLWAETLCA He Po3pobaeHo MeToaMKa
a,eKBATHOIO BMOOPY METOAIB CTAaTUCTMYHOIO aHani3y pe3y/ibTaTiB NefaroriyHoro ekcnepmmeHnTy. MNoctae akTyanbHa npobiema,
AKa CTOCYETbCA PO3POOKM METOAMKM aHaNi3y AOCNIAXKYBAHWX OaHUX Ta BUOOPY BiANOBIAHOrO CTAaTUCTUYHONO KpuTepito Ans
nepesipKM rinoTesn AocnigKeHHs, 3abesneyeHHs [OCTOBIPHOCTI Ta O6’€KTUBHOCTI OOPOOKM eKcnepumMeHTasbHUX AaHUX
nefaroriYyHOro eKCnepumeHTy Ta OTPUMAHHA BiIPHUX PO3PaXyHKIB.

3 ornAagy Ha Le MeToo CTaTTi € ONWUC BCiX eTaniB NeAaroriYHOro eKCrNepuMmMeHTY Ta BUSAB/IEHHSA AOLLIJIBHUX MAaTEMATUYHMX
METOZjiB aHaNi3y KOXKHOTO 3 HUX.

METOAU AOCNIAXKEHHA

Onsa poss’asaHHA npobnemu 6yN0 BMKOPUCTAHO HACTYMHWIN KOMMNEKC METOLiB: TEOPETUMYHI — aHaji3 HayKoBO-
METOAMYHOI, MCUXONOro-NefaroriyHoi Ta MeTOAMYHOI NiTepaTypu; CMHTE3, y3aralbHEHHA HAABHWUX TEOPETUMYHUX MOJOXKEHb;
aHani3 Ta y3arasibHeHHs A0CBiAY BUMTENIB MaTeMaTUKN; eMNipuYHi — obcepBaLiiHi (NegarorivyHi cnocTeperkeHHs 3a HaB4YabHOO
LIANbHICTIO YYHIB); AiarHOCTMYHI (Becian 3 yYUTeNAMM LWKIN, y4HAMU CTOCOBHO NPobaemm A0CNiIAKEHHSA, aHaNi3 YCHUX Biagnosiaen
i NMCbMOBMX pPOBIT Y4HIB, TecTyBaHHA, aHania NepeaoBOro MNeAaroriYyHoro AOoCBi4y); WiNecnpsmMoBaHUI neparoriyHui
eKCNepuMeHT; MeTOAM MaTeMATUYHOI CTAaTUCTMKM — AKICHWMI aHani3 Ta KinbkicHa 06pobKa pe3ynbTaTiB AOCNIAMKEHHA 3a
[OMNOMOrOl0 MaTEMATUYHMX METOAIB 3 MeTol 3abesneyeHHA [O0CTOBIPHOCTI Ta O6’€EKTMBHOCTI pe3ynbTaTiB NeaaroriyHoro
eKCnepuMeHTy.

PE3Y/IbTATU AOCNIOMKEHHA TA IX O6rOBOPEHHA

Po3rnaHemo opraHisauito Ta onpautoBaHHA 3400yTUX AaHWX NefaroriYyHOro eKCNepuMMEHTY Ha NPUKAaAi nepesipku
edeKTMBHOCTI BNPOBaAKEHHA METOAMYHOI cucTemn GopMyBaHHA NponeseBTUYHOT eBPUCTUYHOI AiANbHOCTI YUYHIB Y HaBYaHHI
maTemaTuKu 5-6 Knacis (PoTaHboBa, 2014).

BignosigHO 0,0 NOCTaBNEHUX METU i FiNOTE3U JOCNIAKEHHS, NeAaroriyHUii eKCNepuMEHT 34iMCHI0BaBCA BNPOAOBK N'ATH
POKiB i OXONJ/IOBaB TPW €Tanun — KOHCTaTyBasIbHWUIA, NOLIYKOBMI Ta GOpMyBasbHUN.

MeTa neaarorivHoro eKCnepmmeHTy Nonsrana y BU3Ha4YeHHi piBHA epeKTUBHOCTI po3pobieHoi MeToauKK GOopMyBaHHSA
€BPUCTMYHOI AiANbHOCTI Y HaBYaHHI MaTeMaTMKU y4HiB 5-6 Knacis.

Y xoAi ekcnepnmeHTy nepesipanaca rinoTesa: AKLLO Y HaBYaIbHUIA NPOLLEC 3 MaTEMATUKM YYHIB 5-6 KnaciB yBecTu cuctemy
NiAroTOBKM A0 CNPUIHATTA Ta PO3YMIHHA NPUMNOMIB €BPUCTUYHOI AiANBHOCTI, AKi MOX/IMBO 3aCTOCOBYBATM Nifl, Yac po3B’A3aHHA
HecTaHAAPTHMX 33434, AK Ha YPOKax MaTeMaTUKK, TaK i B MO3akaacHin poboTi, To ue 6yae cnpuatv GopmyBaHHIO iX eBPUCTUYHOIO
CaMOPO3BUTKY, NiABULLEHHIO PiBHA 3HaHb Ta MOTUBALLT BUBYEHHA MaTeEMATUKM.

EKcnepuMeHTanbHe BMNPOBAgKEHHA METOAMKM 6yno OpraHi3oBaHO 3a MPUHUMNOM MOCTYNOBOrO pPO3WMpPEHHSA
KOHTUHTEHTY Y4YHiB. 3arasiom B eKcnepumeHTi 6panm yyactb 960 yyHis 3 8 3aKnaais ocBiTM JoHelubKoi 06nacTi.

Ha nepwomy KoHcmamysaneHOMy emani ekcriepumeHmy 6yno BUBYEHO Ta NpPOaHani3oBaHO OCHOBHI NepLuoAKepena,
LU0 CTOCYBA/IMCb AOCANIAKYBaHOT NpobaeMu., icTopis PO3BUTKY €BPUCTMKM B NeAarorili, MatemaTuui Ta MeToAuu,i, HayKoBsi npau;i
3apybiKHMX Ta BiTYM3HAHMX Neparorie 3a nNpobaemold  AOCAIOMKEHHA. 3  MEeTOl OTPUMAHHA MOYATKOBUX  AAHWUX
BMKOPUCTOBYBA/INCA TaKi MeTOAN AOCNIAXKEHHA: aHani3 HOPMATUBHUX AOKyMeHTiB MiHicTepcTBa OCBiTM i HayKM YKpaiHu,
nporpamm 3 MaTemaTMKM Ta LWKiNbHI Nigpy4HUKKU. [PpOBOAMAOCA CNOCTEPEXKEHHA 3a AJANbHICTIO BCiIX Y4aCHMKIB OCBITHbOrO
npouecy, aHKeTyBaHHA BUNTENIB 1 YYHIB, becigu, iHTepB’to, BUBYEHHS LWKINIbHOI AOKYMEHTaL,ii, TeCTYBaHHA YYHIB.

Memoto nepwozo emany 6yno BUBYEHHA: 1) HAABHOCTI iHTepecy y4HiB 5-6 KNacis 4,0 HAaBYAHHA MAaTEMATUKK; 2) XapaKTepy
CTaB/IEHHSA LWKONAPIB A0 €BPUCTUYHOT AiANBHOCTI Nif Yac 3aHATb MaTeMATUKO, A0 NPOLEecy Po3B’A3yBaHHA eBPUCTUYHUX 3a4aY;
3) cTaHy pO3BUTKY EBPUCTUUYHUX YMiHb B YUHIB 5-6 Knacis.

Y xopi KOHCTaTyBaNbHOro eTany ekcrnepumeHTy 6yno npotectoBaHo 675 yyHiB 5-x KnaciB 3a AONOMOrol Hy/lbOBOT
NMcbMoBOi POBOTH (TECT) ANA BUABAEHHA NOYATKOBOrO PiBHA PO3BUTKY EBPUCTUYHUX YMiHb Y4YHiB 5-x Knacie (PoTaHboBa, 2014).
BinblWicTb WKONAPIB, AK MOKA3aN0 TeCTyBaHHA, MalOTb HYNbOBMIA Ta HU3bKUIN PiBEHb PO3BUTKY €BPUCTUHYHWUX YMiHb, MPO LLO
CBiYaTb pe3ynbTaTu, HaBeaeHi y Tabauui 1.

B1COKMI piBEHb PO3BUTKY EBPUCTUYHUX YMiHb MOKa3a M NepeBakHo 34,i0Hi 0 MaTeMaTUKM Y4 Hi, AiKi BKOTpe niaTeepanan
CBOI pe3yabTaTu.
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Tabauysa 1
Pe3ynbTaTu TECTYBAHHA YYHIB N’ATUX KNaciB Ha BUABNAEHHA NOYATKOBOrO PiBHA PO3BUTKY €BPUCTUUHUX YMiHb
Moyamkoeuli piseHb po38umKy HusbKuli CepedHiti Bucokuli
espucmMuYHUX yMiHb
KinbKicTb yuHiB (3 675 ocib) 432 64% 202 30% 41 6%

3acTocoBaHi Ha LbOMY eTani MeToau AOCANIAMKEHHA A03BOAUAWU 3pOBUTU BUCHOBOK MPO Te, WO LinecnpAamoBaHOMY
$dopmMyBaHHIO EBPUCTUYHMX YMiHb Y BiNbLLOCTI YYHIB 5-6 KNaciB 3aralbHOOCBITHIX HaBYaIbHUX 3aKNaZiB HE NPUAINAETLCA HAaNEXKHA
yBara — BiACYTHA CMCTEMHICTb Ta KOMMNJEKCHUI MigXig A0 GopMyBaHHA €BPUCTUYHMX YMiHb YYHiB. 3 Ornsay Ha ue BMAiNEHO
TEOPETUYHI NONOXKEHHSA, cHOPMYNbOBAHO FiNOTe3y Ta 3aBAAHHA AOCAIAXKEHHS.

Y x00i dpyao20, nowyKkoso2o emany BifbyBaBCcA NOLWYK MeToAiB, OPM i 3ac06iB HaBYAHHSA, LLLO CNPUAIOTL GOPMYBAHHIO
€BPUCTUYHUX YMiHb YYHIB.

Kpim Toro, Ha NOYaTKy HaBYaHHA Y4HIB 33 EKCNEPUMEHTA/IbHOK METOAMKOLO B KOXKHIiW 3 BOCbMM WKiA, WO 6panu yyacTb
y ekcrnepumeHTi, 6yno obpaHo no Aga N’'ATMX Kaacu, gaa noginy ix Ha KoHTponbHy (K) Ta ekcnepumeHTtanbHy (E) rpynu i 3a
pe3yfibTaTamu BXigHOI KOHTPO/IbHOT PO6OTK Ha MOYATKY HAaBYAHHA BM3HAYABCA PiBEHb MiArOTOBKM 3 MAaTeMATUKM B YYHIB LMX
KnaciB (nepesipaanca ocTaTouHi 3HaHHA 1 YMIHHA 3 MaTeMaTUKM 33 NOYATKOBY LUKOY).

[ns nepeBipKM CTaTUCTUYHOI 3HAYYLLLOCTI PO36iKHOCTI MiK BUBIpKamMM OLIHOK 3a/IMLLKOBUX 3HaHb 3 MaTeMaTUKN YYHiB

.. . VR, 2 .

eKCnepuMeHTasIbHOI Ta KOHTPOJIbHOI Fpyn BUKOPUCTOBYBaBCA Kputepin MipcoHa ¥~ . HynboBa rinoTesa B LboMy BUMNaAKy Masa
Take GOPMYJIIOBaHHA: MiXK ABOMa eMMIPUYHUMKN PO3MOLiINAMU HEMAE CTaTUCTUYHO 3HAYYLLMX BigMiHHOCTeN. [loBoannoCh, WO
KOXXHUI pas usa PisHULSA He € CTaTUCTUYHO 3HAYYLLLOH, TOBTO He iICHYE Pi3HULI MiXK OCTAaTOYHMMM 3HAHHAMM 3 MaTEMaTMKM 3a KypC
noyaTtkoBoOi wWkKoaun B rpynax E ta K. Mpu ubomy CTaTUCTMYHI AaHi, WO OTpMMaHi B pe3ynbTaTi NpoBeAeHHA MefaroriyHoro

. . — 2 . .
€KCMeprMMeHTY, Bi4NoBigaoTb YyMOBaM 3acTOCYBaHHA KpuTepito MipcoHa y° (Mpabapb&KpacHsaHcbKa, 1977): BMbipKM BUNaaKoBi
i He3anexHi; ob6car Bubipku Ginblue 20; cyma cnocTeperkeHb Mo BCiX iHTEPBaNax AOPIBHIOE 3arasibHil KiNbKOCTi CNOCTepekKeHb.

Ona obuncneHHn ;(2 BMKOpuMcToByBanaca popmyna:

2 1
Xemn =

(- Qo= Qy )2

> (1)
m -ny Qi + Qi

Oe Nnj— Cyma BCiX OLHOK nepLuoi BubipKK, ny — cyma BCiX OLLIHOK Apyroi BUBipKu, Qi Qu~ KiZIbKiCTb YUYHIB eKCnepumeHTaibHOI

(KOHTPONBHOI) rpynK, AKi HanexKatb Ao KaTeropii i (i=1,2,3,4) 32 cTaHOM BNACTUBOCTI, LLLO BUBYAETLCA.

Y HawoMmy BMNAZKY N;— CYMa BCiX OLIHOK YYHIB eKCNepuMeHTaNbHOI rpynu, n; — Cyma BCiX OLHOK Y4YHiB KOHTPO/IbHOT
rpynu.
Yucno ctyneHis ceoboam 3Hangemo 3a popmynoo:
v=(k-1)(c—-1), (2)
ne k — KinbKicTb BUBIPOK, LLLO AOCNIAXKYETLCA, C —KiNbKICTb rpagauin y BubipKax, Wo A0CNioKYIOTbCA.
AKLLO BMKOHYETbCA HEpPIBHICTb Zéun > pr, TO Hy/bOBA rinoTesa BiAXMAAETLCA HA PiBHI 3HAYYLLOCTI @ i NPUMMAETLCA

a/IbTEPHATUBHA rinotesa ,a AKWO Zezm < Z;gp , TO Hy/IbOBa rinotesa I'IpVIl‘/'IMBETbCﬂ, To6TO Hemae lCI|OCTZ:!THiX I'Iip,CTaB BBaXaTu CTaH

B/IACTUBOCTI, LLLO AOCNIAKYETLCA Pi3HOI B 060X BMOipKax.

[Ons npuknagy onuwemo cTaTUCTUYHY ob6pobKy, nposeaeHy 3a maTepianamu, wo 6yam otpumaHi y 30LW0 No 7
M. Mapiynons (3a 4HoTUpW HaBYaIbHI POKM B eKCMEePUMEHTI NPUIMAN0 y4acTb YHOTUPUM KAacK, WO BigHeceHo Ao rpyn E —123 yyHs,
Ta YyoTupwm N’atnx Knacu rpynu K — 117 wkonspis). CymapHa KiNbKiCTb OLHOK, OTPMMAHMX YYHAMMN NpeacTaB/ieHa y Tabauui 2.

Tabauys 2
CyMapHi OL,iHKM OCTaTOYHMX 3HAaHb 3 MAaTeMaTUKM 3a NOYATKOBY LLUKOY Y4YHiB 5 Knacis
Tpynu OyiHKu
no4Yyamkoeo20 00CniOHceHHA «1-3» «4-6» «7-9» «10-12» Cymu
EkcnepvmeHTanbHi Qi1=25 Q=72 Qi3=21 Q14=5 123
KOHTpO/’IbHi Qzl =29 sz =68 ng =17 Qz4 =3 117
Cymu Q1:+Qz:=54 Q1,+Q,=140 Q13+Q3=38 Q14+Q24=8 240

B pe3ynbTaTi nigpaxyHKis 3a Tabauvuero 2 oTpumani:

1 |(123.29-117.25) . (123-68-117-72) . (123.17-117.21) . (123.3-117.5)

2 _
Keun = 193117

140

38

=118.

3a TabmMueto KPUTUYHUX 3HAUYEHb KpuTepito MipcoHa 12 3HAXo04AMMO, LLLO pr =11,345 (a<0,01, v=3).

OTpyvmanu, wo Iifl; , TOBTO, HYNbOBA riNOTe3a NPUMIUMAETLCA. Pi3HMLA B CymapHOMY PO3NoAini OLiHOK OCTaTOYHUX

3HaHb 3 MaTemaTuMku B rpynax E i K cTaTUCTUYHO He3HayuMmi, oTXkKe, He iCHYE BiAMIHHOCTI MiX OCTaTOMHMMM 3HAHHAMMW 3
MaTEMaTMKM 33 KypC NOYATKOBOI LLUKO/IN B eKCNEePUMEHTA/IbHUX Ta KOHTPOJIbHUX Fpynax.
Tpemili, popmyeanesHuli eman 6yB CNPAMOBAHMI Ha anpobalLito, yTOYHEHHs Ta BNPOBagKeHHs pPo3pobieHoi MeToanKM.

Ha ubomy etani 3ibpaHi 11 npoaHanisoBaHi ekcnepMmeHTanbHi AaHi 32 AONOMOrold MaTeMaTUYHUX MeTOAiB, cHOpPMyNboBaHi

BUCHOBKMU.
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3 Mmemoro pocniaKeHHs epeKTUBHOCTI BMPOBaAKEHHA METOAMYHOI cucTeMmn GOPMYBaHHA NponeaeBTUYHOI €BPUCTUYHOT
LiANbHOCTI 3 MaTeMaTMKM y 5-6 Knacax MeTogoM BMMAAKOBOro Bigbopy 3 yyHiB N'ATUX KAAciB 3arasbHOOCBITHIX HaBYa/bHUX
3aKnagais 6ynun chopmoBaHi Tpu rpynu: Asi ekcnepumeHTanbHi rpynu (E-1 — yyHi, AKi HaBYaIMCA 3a NOBHOK CUCTEMOIO OpraHisauil
nponesesTMYHOT €BPUCTUYHOI AiANbHOCTI Ha YypOKax i B MO3aKiacHiin poboTi i3 3acTocyBaHHAM Nporpamu €BpUCTUYHOIO
Camopo3BUTKY; E-2 — yyHi, fKi BigBiAyBanu TiNbKM €BPUCTUYHUI TYPTOK) i ogHA KOHTposbHa rpyna (K), ska HaBuyanaca 3a
TPaAuUiHO MeToauMKo. [lo MoYaTKy eKcnepumeHTy, AK 3a3Ha4anoca paHiwe, pisHMUA Mixk rpynammn E-1, E-2 1a K He Byna
CTAaTUCTUYHO 3HauyLWol. BuABNEHHA pPiBHIB CPOPMOBAHOCTI EBPUCTUYHUX YMiHb YYHIB 3A4iMCHIOBANOCA 3 BUKOPUCTAHHAM
Kpumepiis, AKi 403BOAUAM OLiHWUTK: 1) piBeHb NPaBUIbHOCTI i NOBHOTM PO3B’A3aHHA CTAaHAAPTHUX Ta €BPUCTUYHUX 3aBAaHb;
2) piBeHb OBONOAIHHA €BPUCTUHHUMM BMIHHAMM 3 MaTEMATUKK; 3) CTYMNiHb EBPUCTUYHOTO CAMOPO3BUTKY YYHIB OCHOBHOI LWKON.
3acTOCOBYBaNNCh HACTYMHI BUMIPHUKU: MUCbMOBA Pob0OTa Ha BUABEHHA OCTAaTOYHWUX 3HaHb YYHIB 3 MaTeMaTMKM 3a NOYATKOBY
LUKO/Y TA TECTU AiarHOCTMKM MOYATKOBOTO PiBHA PO3BMTKY EBPUCTUYHUX YMiHb Y 5 Knaci (BU3HaAYanu Ym icHye posbiskHICTb y piBHi
3HAHb Ta MOYATKOBMX EBPUCTUYHUX YMiHb Y rpynax E Ta K); nucbmoBi po60TH 3 eBPUCTUMHUMM 3aBAAHHAMM 1A YUHIB N'ATOrO i
LIOCTOrO Knacis (BU3HaYanu piBeHb NPaBUIbHOCTI i NOBHOTM PO3B’A3aHHA CTaHAAPTHUX Ta €BPUCTUYHMX 3aBAaHb y rpynax E 1a K);
TeCTU Ha PO3Mi3HAaBaHHA €BPUCTUYHWUX NPUMNOMIB AR YUYHIB 6 Knacy (BM3Ha4YanM piBeHb OBOMOAIHHA €BPUCTUHHUMU BMIHHAMM 3
matemaTtuku y rpynax E ta K); aHkeTn gna sumtenis.

HaBegemo pesynbTaT eKCnepuMMeHTy, B AKOMY npuiimano ydactb 200 yyHiB (PoTaHboBa, 2014). BoHu 6ynu noginexi
HacTynHum unmHom: E-1 (65 ocib), E-2 (68 oci6), K (67 ocib). Mo 3aBepLUeHHI0 eKCnepumeHTyY, YCim y4HAM Byn0 3anponoHOBaHO
KOHTPO/IbHY POBOTY i3 CUCTEMOIO €BPUCTUYHO OPIEHTOBAHWUX 3aBAaHb. Mig Yac nepeBipkM KOHTPObHOI pob6oTH, BM3HAYanuca
NpaBU/bHICTb | NOBHOTA PO3B’A3aHHA 3aBAaHb Ta nepesipanacA cdopPMOBAHICTb €BPUCTUYHMX YMiHb Y LWIKOAAPIB PesynbTatn
eKCNepuUMeHTY NpeacTaBaeHo y Tabauui 3.

Tabauys 3
EKcnepuMeHTanbHe A0CNiAKEeHHA cPOPMOBAHOCTI EBPUCTUYHUX YMiHb
3a80aHHA
I Kinokime cmaHdapmHa 3a0aya espucmuYHa 3ada4ya
pynu yYdcHUKie MpasunsHe noeHe i npasuneHe lMpasuneHe noeHe i npasuneHe
PO36’A3aHHA PO36’A3aHHA PO36’A3aHHA PO36’A3aHHA

E-1 65 62 56 43 39
E-2 68 58 50 32 27

K 67 56 48 26 20

3 ypaxyBaHHAM OTPMMaHUX pPe3y/bTaTiB OLiHUMO WMOBIPHICTb NnepeBaru rpynu E-1y nopisHAHHI 3 rpynamum E-2 i K ogpasy
i NO NPaBUABLHOCTI PO3B’A3aHHSA, i O MOBHOTI PO3B’A3aHHA 33434 33 KpuTepiem BilkokcoHa-MaHHa-YiTHi.

KpuTepiii BinkokcoHa-MaHHa-YiTHi BUKOPUCTOBYETLCA Y MEAAroriYHUX AOCNIAMKEHHAX, TaK AK [03BONAE MepeBipATH
OAHOYACHO AeKiNbKa NpUMyLLEeHb NPO XapaKTep BiAMIHHOCTI po3MnoAinis AeaKoi BNAaCTUBOCTI Y ABOX CYKynHOCTAX (BiAMIHHOCTI
MefiaH, cepefHix 3Ha4YeHb Po3noAiny 060X CyKYMHOCTeN, a TaKOX HasBHICTb TeHAeHLii 06’eKTiB neplwoi cyKynHocTi bytn y
cepegHboMy GiNbWIMMKM UM, HABMAKW, MEHLIMMMU YNIEHIB APYroi CYKyMHOCTI) Ha OCHOBI NMOPAAKOBUX BMMIPIOBAHb CTaHy L€l
BnactmeocTi (Fpabapb&KpacHAHCcbKa, 1977). Tomy Ans nepeBipkKM CTAaTUCTMYHOI 3HAYYLLOCTi PO36iKHOCTI MiK BMBipKamm
OTPUMAHMX YYHAMM OLIHOK 33 KOHTPOJIbHY POBOTH, WO CKNAAAETLCA i3 CTAHAAPTHOI | @BPUCTUYHOI 33434, Ta 3 ypaxyBaHHAM
OTPUMAHMX pPe3ynbTaTiB OLiHKM MMOBIPHOCTI nepesarn rpynu E-1 y nopiBHAHHI 3 rpynamu E-2 i K no noBHOTI i NpaBuabHOCTI
po3B’A3aHHA 334a4 MW BUKOPUCTOBYBA/IM CaMe Liei Kputepin.

1 1
MNepesipanaca rinotesa Ho: P(X<Y)=E Ha piBHi 3HauywocTi a=0,01 (le =1,64) npu anbTepHatusi Hi: P(X<Y)<E.
2

MoKa3HMKM NPaBUABbHOCTI i MOBHOTWM PO3B’A3aHHA OLIHIOBA/IUCA NO AUXOTOMIYHIN WKani. MOKa3HWMKM NPaBUIBHOCTI i NOBHOTU
pO3B’A3aHHA OLLiHIOBANNCA NO AMXOTOMIYHIN WKani. Tob6TO rinotesa Hy Npunyckae, WO MOBHOTA i NPaBM/bHICTb PO3B’A3aHHA
CTAHAAPTHOI Ta eBPUCTUYHOT 33434 KOHTPO/IbHOT PO6OTH YYHIB EKCNEPUMEHTANbHOI rpynu (3miHHA X) 3 04HAaKOBOI MMOBIpPHICTIO,
wo aopisHioe 0,5, CTaTUCTMYHO biNblue YM MeHLWe 33 NOBHOTY | NPaBUIbHICTL PO3B’A3aHHA 33434 YYHAMU KOHTPOLHOT rpynu
(3miHHa ¥), T06TO yuHi 060X rpyn po3B’AKyTb 3a4a4i Ha 04HAKOBOMY PiBHi. MpPKU LOMY CTAaTUCTUYHI AaHi, WO 6yAM OTPUMaHI B
pe3ynbTaTi NpoBeAeHHA NefaroriYyHOro eKCNepumeHTy, BiANOBiAal0Tb yMOBaM 3aCTOCYBaHHA KpUTepito BilkokcoHa-MaHHa-YiTHi:
BMBIPKM BMNAZKOBI | HE3aNEXKHI, @ YUEHU KOXHOT BUBIPKM TaKOXK HE3aNnexHi mixk coboto; obcar Bubipku binbwe 20; BNACTUBICTb
06’€eKTiB, L0 BUBYAETLCA poO3nogineHa HenepepBHO B 060x BMbBipKax (Mpabapb&KpacHaHcbKa, 1977).

3rifAHO NpPaBMNY BUKOPUCTAHHA KpUTEPIto YieHn ABOX BUBIPOK 06’ eaHYIOTb B 0AHY, 06cAar kol N=ni+n, 3anucytoTb y pag
33 3POCTAHHAM | PaHXMPYIOTb, TOBTO KOXHOMY YieHyY PAAY NPUNUCYIOTb PaHT, LLLO YNCEbHO JOPIBHIOE HOMEPY MiCLiA, AKe 3aliMaE
AaHWIA YneH B LboMy pAagi. AKLLO AeKiNbKa YNeHiB pagy, WO CTOATb OAMH 33 OJHUM, MalOTb OAHE | TeXK 3HAUYEHHA, TO KOXHOMY 3
HWUX NPUMUCYETLCA OAMH i TOW Ke PaHT, WO AOPIBHIOE cepesHbOMY apUPMETUUHOMY HOMEPIB MiCLLb, HA AKUX CTOATb Lii YNEHM.

[Ona nepesipKu rinotes 3a gonomoroto BinkokcoHa-MaHHa-YiTHi cnoyaTKy NigpaxoBytoTb CYMy PaHriB S:

n
s:}ZRun, (3)
i=1

Aae R(x;) — paHr, Wwo npunucaHuii go i-ro 06’ekty Bubipku, n, n, — obcar BUBIPoK, N AOPIBHIOE MiHIMaNbHOMY i3 3HaYeHb Ny i Ny,
3HaYeHHs CTaTUCTMKM KpuTepito T 064MCAOEMO 3a GopMyoto:
n(n+1)
2
AKLLO, Xoua 6 oAHe i3 3HauYeHb n; Ta Nz binble 20, TO KPUTUYHE 3HAYEHHA CTATUCTUKK T NigpPaxoByoTb 33 GopmMynoto:

83

T=5- (4)



PHYSICAL & MATHEMATICAL EDUCATION Issue 3(25). Part 1. 2020

mn, mny (nl +Ny +1)
W, = +X , 5
% 2 %)\ 12 ®)

ae X,/ — KBaHTU/Ib HOpmasabHOro posnoginy gaa a =0,01 X, =1,64.
72 Y

1
HynboBa rinotesa Hy: P(X<Y)=E BiAXMNAETHCA HA PiBHI 3HAYYLLLOCTI ¢, AKLWO BipHa 04Ha 3 HepiBHOCTEN T cnocr < WO/ um
2

Tcnocm > n]_n2 -W, .
g

[na npuknagy npoeeaeHHA PO3paxyHKiB, OLIHUMO Mpasus1bHiCMb Po38°A3aHHA CMAHOAPMHOI 3a0adi.
1. MopisHAemo pe3ynbTati rpyn E-1i E-2. 3 65 ocib rpynu E-1 ycnixy B po3s’a3aHHi 3agadi gobunuca 62 yuHsa. B rpyni E-2
npaBW/IbHO PO3B’A3anu 3agady 58 ocib. 3 yciei BMbipkn 133 yuHiB oTpumanu 120 aKTiB B3aEMOAIii WKONApPa 3 3ajayeto, AKi

. 14+...+133 . , . .
oTpumanu 6an — 1, im NpuBNACHIOETbCAPAHT 73,5 (T =735), 13 axtiB B3aemogii (HenpaBuabHO PO3B’A3aHOI 3a4aui)
1+...+13
MatoTb paHr 7 ( T =7). Taknm ynHom:

S=735-62+3-7=4578,
T cnocr. =4578—-2145=2433;

65.68 65-68-134
W, = +164 —2574. T o<W, .
@ =5 'k 12 ' <Way

2. OuiHnmo pe3ynbTtaty rpyn E-1i K. 3 aaHoi Bnbipku 132 ocib nonyyaemo 118 aktis B3aemogii, wo otpumanu 6an —1, im
NPUWUBAACHIOETLCA paHr 73,5 n 14 akTiB B3aemogii 3 paHrom 7,5. Toai:

65

S =ZR(Xi) =3.7,5+62-735=45795;
i=1

T cnoct = 4579,5 —2145= 2434,5;

65-67 65-67-133
W, = +1,64,| —25378: T < W, .
% > 1 T T < %

AHanoriyHo 6yn0 OUiHEHO IpPasusabHICMb i MOBHOMY P0O38°A3AHHA CMAHAAPMHOI 3a0ayi.
1. Ana rpyn E-1 i E-2. 3 paHoi BubipkM 133 ocib nonyunnm 108 aKTiB B3aemogii 3 paHrom 79,5 u 25 aKTiB B3aemogii 3
paHrom 13, wo otpumanu 6an — 0. Toai:

65

S :ZR(Xi) =7-13+58-79,5=4702;
i=1

T cnocr = 4702 — 2145 = 2557;

65-68 65.68-134
W, = +164 | —2574: T o<W, , |
%" 2 12 <Wa,

2. Ona rpyn E-1 i K maemo Taki pesynbTtaTtu:

65
S= ZR(Xi) ~56-80,5+9-14,5= 46385 :
i=1
T cocr = 4638,5 — 2145 = 2493,5;
W = 253718 ; T cnoct W .
% <Py

. . 1 _
OTXe, y BCIX BUNAZKaXx MaEMO T crocr < W% , TOB6TO NpuitMaeTbes rinotesa H: P(X<Y)>E . 3rigHO 3 NPaBMIOM YXBaNEHHSA
. . 1 . . ) . .
pilweHb, HynboBa rinoTesa Ho: P(X<Y)=E BiAXMNAETbCA Ha piBHI 3HauywocTi a=0,01 i NpuMiMMaEeTbca anbTepHaTMBHA rinoTesa

Hi: P(X<Y)¢% .

MopiBHAEMO pe3ynbTaTh PO3B’A3aHHA €BPUCTUYHOT 3a4a4i. OYiHUMO NpasuabHICMb PO38°A3AHHA 300adYi.
1. NopiBHAEmoO pe3ynbTatu rpyn E-1i E-2. 3 naHoi Bubipkm 133 ocib ogeprKyemo 75 aKTiB B3aemogii, Wo oTpumannban —
1, iMm NpMBNACHIOETBCA PaHT 96, 58 aKTiB B3aemogii matoTb paHr 29,5. Togai:

65
S:ZR(Xi):43-96+22-29,5:4777;
i=1
T =S-2145=2632;
W, , =2574; T > nn,-W,,, .
% ve N,
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2. MopiBHAemo pe3ynbTaTy rpyn E-1 i K. I3 Bciei BUBiIpKM 132 yyHs ogeprKyemo 69 akTiB B3aemogii 3 paHrom 98 i 63 akTn
B3aeMogii 3 paHrom 32 (im npusnacHeHuin 6an — 0). OTxe:
65

S:ZR(Xi):43v98+22-32:4918;
i=1

T =5-2145=2773;

W, , =25378; T cnoer > MNp —W, /.

AHanoriyHo, NOPIBHABLIM PE3yAbTaTU MO M0BHOMI i NPAsuUIbHOCMI PO3B’A3aHHA egpucmu4Hoi 3adayi B rpynax E-1i E-2,
E-1i K, oTpumyemo T croer > MNy —WO/ . TaKUM YMHOM, MOXKHa 3pOBUTU BUCHOBOK MPO Te, L0 NPUIMMAETLCA asbTePHAaTUBHA
2

1 1
rinotesa Hi: P{X<Y)¢E npu BiAXWNEHHI HyNbOBOI rinoTesn Hoy: P(X<Y):E. MpUNHATTA Ui€i rinoTesn 03Hava€, WO aHani3

eKCneprMMeHTaNbHUX AaHUX 4,03BOJAE 3p0OUTU BUCHOBOK: 3aKOHW PO3MNOZiNY KOXKHOI CYKYNHOCTI pi3Hi, WO BKa3ye Ha HabaraTto
Kpalui pe3ynbTat rpynu E-1 B nopiHAHHI 3 rpynamu E-2 i K. TOBTO eKcnepMmeHTanbHa METOAMKA NOAINWYE AKICTb BUKOHAHHA
CTaHAAPTHUX 3aBAaHb, a TaKOXK GOPMYE YMiHHA pO3B’A3yBaTU €BPUCTUYHI 3aBAAHHA.

. . . . 2 . .
3 ypaxyBaHHAM OTPUMaHWUX pe3ynbTaTiB TAaKOX i 33 Kputepiem MipcoHa x° 6yno OUiHEHO CTAaTUCTMYHY 3HAYYLiCTb
BiAMiHHOCTel rpyn E-1i E-2 y nopiBHAHHI 3 rpynoto K (BU3Havanacs pisHULA Y PO3NOAiNi OCTaTOYHMX 3HaHb i BMiHb rpyn E Ta K no
3aBEPLUEHHIO eKcrepumeHTy). Mpuitmanaca HyNbOBaA rinoTesa: MiXK ABOMA eMNiPUYHUMM PO3MOAINAMU HEMAE Pi3HULL.

OTpumanu, wo ngwn =73,5 T1a pr =9,21 (a=0,01, v=2). TaK Ak ;(éw, > pr' TO HYNbOBA rinoTesa He NpuiimaeTbea. OTXKe,

pi3HMLA B CyMapHOMY PO3MOAi/i OLiHOK OCTaTOYHMX 3HaHb 3 maTemaTuku B rpynax E-1i K ta E-2 i K € ctatucTnyHo 3Haummoto,
OTXKe, iCHYIOTb BiAMIHHOCTI MiXK OCTaTOYHMMM 3HAHHAMW 3 MAaTeMaTUKK 3a 5-6 Knacu B eKCnepMMeHTasIbHUX Ta KOHTPOJIbHUX
rpynax. TobTo piBeHb PO3BUTKY €BPUCTUYHWUX YMiHb B rpynax E-1 Ta E-2 3HaYHO NiaBMLWMBCA Y NOPiBHAHHI 3 rpynoto K i ui 3miHu €
CTaTUCTUYHO 3Hauywwmmu (PoTaHboBa, 2014).

TakMM 4YMHOM, 33 AOMOMOIOK MATEMATUYHUX METOALIB aHanily pe3ynbTaTiB NefaroriYyHOro exkcnepumeHTy, 6yno
niaTBepaXKeHo NiaBuWEeHHA piBHA CcHOPMOBAHOCTI  €BPUCTUYHMX YMiHb, PIBHA MaTeMaTM4HOi NiArOTOBKM  Y4HiB
eKCnepuMeHTaNbHUX FPYM MOPIBHAHO 3 YYHAMMU KOHTPObHOI rpynu.

BUCHOBKU TA NEPCNEKTUBU NOAANBLUOIO AOCNIAXKEHHA

MpoBegeHWit aHani3 JO3BONSE 3pOOUTM BUCHOBOK, WO NpeAcTaBieHa MEeTOAMKA aHani3y eKcrnepumeHTasbHUX AaHWX
nesfaroriYyHOro eKcnepMmeHTy, A03BOMAA MNIATBEPAUTU afeKBaTHICTb BMOOPY MeToAiB KopensAuiiHoro aHanisy lipcoHa Ta
BinkokcoHa-MaHHa-YiTHi. Pe3ynbTatv BMOOpPY CTAaTUCTMYHOrO MeToAy aHanisy 36iraloTbcs 3 obpaHMM MeTogoM Yy npaui
H.}0. PoTaHboBOi (PoTaHboBa, 2014), L0 B CBOIO Yepry, NiagTBEPAKYE AOCTOBIPHICTL PO3P0HIEHOT METOANKM BUBOPY aAEKBATHOMO
CTaTUCTUYHOTO MeToAay.

OT)Ke, PO3BWUTOK HAYKM 3acBiAuy€, LLO 3aCTOCYBAaHHA MaTeMaTUYHUX METOAIB Yy Ti 4YM iHWIMA ranysi HaykoBoro
LOCNIAXKEHHA NiABULLYE MOro AKICTb i NPAKTUYHY LHHICTb, 3 MaTeMaTUYHUI anapaT Teopii MMOBIPHOCTEN Ta MaTemMaTUYHOI
CTaTUCTUKK, MO-MepLle, HAZAE MOMK/MBICTb BMBYATM MAcOBi ABMLLA, MO-APYyre, BiAirpae BaKk/MBY posib y npoueci o6pobku
CTAaTUCTUYHUX AAHUX. BOHM ponomaratoTb OLHMTM pPe3ynbTaT eKCNepuMMEHTY, MigBULLYIOTb HAZiMHICTb BMCHOBKIB, 4atoTb
niacTaBu ANA TEOPETUYHMX y3arabHeHb. B noganblumnx A0CNiAXKEHHAX NAAHYETbCA PO3PO6Ka YHiBEpPCaNbHOT METOANKMU Ta MOAenNi
ONA afeKBaTHOro BMOBOPY CTAaTUCTMYHOrO MeToAdy BiAMOBIAHO A0 AaHMX Ta ranysi NpoBeAeHHA NCUXON0ro-nefaroriyHoro
eKCNepPUMEHTY.
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ORGANIZATION OF A PEDAGOGICAL EXPERIMENT: STAGES AND MATHEMATICAL METHODS OF ANALYZING RESULTS
Nataliia Rotanova, Oksana Diachenko
Mariupol State University, Ukraine

Abstract. The article considers the stages of a pedagogical experiment, the application of appropriate mathematical methods to the processing
of the obtained data, and the choice of an appropriate statistical criterion for testing the research hypothesis. A method for
analyzing the results of a pedagogical experiment related to the implementation of a methodological system for the formation of
the propaedeutic heuristic activity of students in teaching mathematics is presented.

Materials and methods. To solve the problem, the following set of methods was used: theoretical, diagnostic, and purposeful pedagogical
experiment, containing ascertaining, search, forming stages (experimental implementation of the methodology was organized on
the principle of gradual expansion of the student group, a total of 960 students from 8 educational institutions of the Donetsk region
participated in the experiment); methods of Mathematical Statistics — qualitative analysis and quantitative processing of research
results using mathematical methods to ensure the reliability and objectivity of the results of a pedagogical experiment.

Results. Effective diagnostic tools for processing experimental materials are considered. They provide an opportunity to get convincing results.
Nonparametric Pearson and Wilcoxon-Mann-Whitney criteria are proposed. With the help of them, an increase in the level of
formation of heuristic skills, the level of mathematical training of students of experimental groups in comparison with students of
the control group was confirmed, which indicates the effectiveness of the proposed methodology.

Conclusions. The use of mathematical methods for analyzing a pedagogical experiment increases its quality and practical value, and the
mathematical apparatus of probability theory and mathematical statistics plays an important role in the process of processing
statistical data. They help to evaluate the results of the experiment, increase the reliability of conclusions, and give grounds for
theoretical generalizations.

Keywords: mathematical methods, statistical methods of analysis, experimental data, pedagogical experiment.
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OPTAHI3ALIA KOHTPOJ1HO HABYA/IbHUX OOCATHEHb CTYAEHTIB
3A A0ONOMOIot0 ABTOMATU3OBAHUX CUCTEM TECTYBAHHA

AHOTALIA

@PopmyntoeaHHA npobaemu. [pobaema 8MpPo8AOHEHHA ABMOMAMU308AHUX CUCMEM MeCMyBaHHA AK 3ac00y 8UMIPHOBAHHA HABYAAbHUX
docAzHeHb cmydeHmie € AKMYasbHO, OCKiNbKU B0HA CMOCYEMbCA ONMUMI3auii i ModepHi3ayii Ha84abHO20 Npoyecy 8 ymosax
3MiWQaHO20 HABYAHHA. 3 0271A0y HA 3a3Ha4YeHe Mocmae HeobxidHicms 3’Acyeamu nepesaau i HeOOsIKU enekmpoHHO20
mecmysaHHs, 00caidumu egpekmuesHicms (1020 3aCMOCY8AHHA MA CHOPMYA08AMU YMOBU, He0bXiOHI 018 AKICHO20 KOHMPOSIO
HaByanbHUX 0ocA2HEHb cmyoeHmie.

Mamepianu i Mmemodu. /117 8UKOHAHHSA 3a80aHb O0CAIOHEHHA BUKOPUCMAHO MemoOu: aHAAI3, CUHMe3, MOPIBHAHHSA, cucmemMamusayia ma
y302071bHEHHA HABYA/IbHO-MEeMOOUYHUX MA HAyKOBO-MONyAApHUX Oxcepen 3 npobaemu 0ocnioneHHs, nedazoaiyHull
eKcriepumeHm, MepeuHHa CMamucmu4yHa obpobKa U y3a2anbHEHHA OMPUMAHUX OQHUX. [ 8U3HAYeHHA CMamucmuyHUX
MoKa3HUKie 3acmocosaHo npozpamHuli 0o0amok MS Excel. [ocnidxceHHa nposedeHo Ha 6a3i BiHHUYbKO20 HAUiOHAbHO20
mexHi4Ho20 yHigepcumemy npu Kageopi suuoi mamemamuku. Obcsae subipku — 287.

Pe3zyasmamu. ModaHo npukaadu mecmosux 3a80aHb 3 OUCYUNAIHU «Buuwja mamemamuka»; sukopucmosytoqu t-kpumepil BinkokcoHa ma
u-kpumepili MaHHa-YimHi, nepesipeHo enaue ¢akmopige cucmemamu4yHocmi nposedeHHs mecmysaHHa ma e8idKkpumocmi
docmyny 00 mecmysaHHs 8MPoO0BH HABYA/ILHO20 CEMECmpPY HA PE3ybMAm cemecmpo8o20 Mecmye8aHHA.

BucHoeKu. EKcriepumeHmasbHa nepesipka niomeepouna epekmusHicme KOHMPOso HA84YasnbHUX 0ocsizHeHb cmydeHmis 3a A0rnomMozoo
a8MoMamu308aHUX CUCMEM MeCcmy8aHHA 3d yMOoB8U cucmemamuy4Hozo lio2o nposedeHHA ma OOMPUMAHHA aKAOeMiyHoi
dobpoyecHocmi. [1odanbwi AocaidHeHHA MAarMb CMOCy8amucsa (hopmMyB8aHHsA aN120pUMMI8 CMBOPEeHHA Mecmosux 3a80aHb 015
rnepesipKu 2nUbUHU 3HAHb.

K/IKOYOBI C/IOBA: : suwa MamemamuKa, 3mMiluaHe Ha8YaHHSA, KOHMPOsAb, MeMamuyHul mecm, a8MoMamu308aHi cucmemu MmecmyeaHHA.

BCTYN

MocraHoBKa npobnemu. HenepepsHe BAOCKOHANEHHA BWLLOI OCBiTM BMCYBAa€E HOBI BMMOMM A0 MiABULLEHHSA SIKOCTI
KOHTPO/IIO Ta OLHKM epeKTUBHOCTI MaTeMaTUYHOI NiAroTOBKM HGaKanaBpiB TEXHIYHOTO cnpAMyBaHHA. AK 3a3Hayae B. Arynos,
KOHTPO/Ib AK MepjaroriyHe MOHATTA ABAAE CObBO ycBigOMAEHe, NAaHOMipHe cnocTepexeHHs Ta ¢ikcauito BepbanbHUX i
NPaKTUYHUX Aili BUXOBAHLB 3 METOIO 3’'ACYBaHHA PiBHA OMaHYBaHHA NPOrPAaMHOrO maTtepiasny, OBONOAIHHA TEOPETUYHUMM Ta
NPAKTUYHUMM 3HAHHAMM, HAaBUYKAMU M YMIHHAMM Ta GOPMYBaHHA B HUX NEBHUX OCOBUCTICHUX Ta NpodeciliHux puc (Arynos,
2002). B 03Ha4YeHHi LLbOro NOHATTA NepeabayeHo TaKy MOro pUCy AK CUCTEMATUYHICTb NPoBeAeHHA. [LoCNiAKeHHA NOKa3yoTb, WO
BiACYTHICTb perynapHoro 06’eKTMBHOrO KOHTPOIIO 3HUMKYE iHTEepecC CTyAEHTIB 40 pe3ynbTaTiB CBOEI NpaL,i, Wo noTiMm HeraTMBHO
NO3HAYaETLCA | HA CTaB/IeHHi 40 npolecy HaByaHHA (Xom'tok&CavaHtok-Kaseubka, 2016). HeobxigHicTb 3abe3neyeHHsA KOHTPOO
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1 OLiHIOBAHHA He TiNIbKM pe3ynbTaTy, a M NpoLecy HaBYaHHA CNPUAE NOLUYKY ONepaTUBHUX Ta 06’EKTUBHUX METOAIB KOHTPOJIO
3HaHb.

AHanis aKTyanbHuX AocnigikeHb. MpobnemaTnka BNPOBaKEHHA TECTOBMX TEXHOJOM He HoBa. |i aKTyanbHicTb
nos’A3aHa 3 HeobXiAHICTIO HAABHOCTI BiNbl pPe3ybTaTUBHUX METOAMK BU3HAYEHHA AKOCTI HaBYaIbHUX AOCATHEHb CTyAEHTIB. B
Cy4YacHOMY Ta iCTOPMYHOMY acrneKTax BoHa 6yna Ta 3a/IMLLAETLCA B MO 30pY BiTYU3HAHMX Ta 3apy6iXKHUX HAYKOBLLiB: TEOPETUYHI
OCHOBM Ta NPaKTMYHE 3aCTOCYBaHHA TecTyBaHHA (B. ABaHecos, B. becnanbko, B. baigeHko, B. Biktopos, B. Bepbeupb, H. TanusiHa,
H. WUunAH Ta iH); KOHCTPYOBAHHA TECTiB, NPaBUia CKNadaHHA TECTOBMX 3aBAaHb Ta 0COBAMBOCTI 3aCTOCYBaHHA KOMMN IOTEPHUX
TexHoNorin y TecTyBaHHi (/1. Kyxap, K. IHreHKkamn); ctaTucTMyHa obpobka pesynbTaTiB TecTyBaHHA (4. [n1acc); MOHITOPUHT sk 3acib
YO0CKOHaNneHHsa cuctemu iHdopmaLiinHoro 3abesneyeHHsn ynpasniHHA ocsiToto (0. AbayniHa, B. Fopb, O. JlokwuHa, O. Maliopos,
N1. MuwaHcbka, C. CiniHa). AHani3 HayKoBO-NeAaroriyHoi /itepaTypy BUABMB, LLO MUTAHHA TEOPETUYHUX OCHOB TECTYBaHHA,
KOMMO3MUL,ii TeCTOBUX 3aBAaHb, iHTepnpeTaLii pe3yabTaTiB po3rAAHYTI FPYHTOBHO. HaToMicTb NUTaHHA opraHisauii KOHTPOoA
HaBYa/IbHUX AOCATHEHb CTYAEHTIB 3acob6amy aBTOMATU30BaHWX CUCTEM TECTYBaHHA, 30KPEMa BUABNEHHA BNAMBY daKTopis
CUCTEMATMYHOCTI NPOBEAEHHA Ta BiAKPUTOCTI AOCTYNy, BUBYEHE HeA0CTaTHbO, WO CTas0 NepesyMOBOIO HALLOMO AOCNIAXKEHHA.

Merta cratTi. 3 ornAAy Ha 3a3HayeHe BULLE, METOI CTaTTi € BUCBIT/IEHHA NUTAHHA BNPOBaAXKEHHA aBTOMATM30BaHUX
CUCTEM TecTyBaHHA B HaBYas/bHMIA MpoOLEC; ONUC aBTOPCbKMX NPUKAAAIB TeCTOBMX 3aBAaHb, AKi AaloTb edeKTUBHO Ta 3
MiHiIManbHUMM BUTPATaMM Yacy NPOAIarHOCTYBaTU TEOPETUYHWNI PiBEHb NiATOTOBKM CTYAEHTIB Ta HABUYKM PO3B’A3yBaHHA 334ay;
ONWUC NearoriYyHOro eKCnepuMeHTy 3 BUABJIEHHA BNIMBY GaKTOPIB CMCTEMATUYHOCTI NPOBEAEHHA TECTYBaHHA Ta BiAKPUTOCTI
[OCTYMy A0 TeCTyBaHHA BNPOAOBXK HaBYa/IbHOrO CEMeCTpy Ha pe3y/ibTyloye CeMecTpoBe TeCTyBaHHA.

METOAU AOCNIAXKEHHA

B npoueci pocnigrKeHHA BUKOPUCTAHO TaKi MeTOAW: aHani3, CUHTE3, MOPIBHAHHA, CUCTEeMaTM3aLif Ta y3arajbHeHHA
HaBYa/IbHO-METOANYHUX Ta HAYKOBO-MONYAAPHUX AXKepen 3 Npobnemn AOCNiAKEHHs, NeaaroriyHMin eKcnepumeHT, NepBuHHa
CTAaTUCTUYHA 0O6POBKA 1 y3arasbHEHHA OTPUMAHUX AaHUX. 117 BUSHAYEHHA CTaTUCTUYHMX NOKA3HMKIB 3aCTOCOBAHO NPOrPamMHMiA
popatok MS Excel Ta ctatuctmuHmiA naket SPSS. [locnigskeHHA npoBeaeHo Ha 6a3i BiHHMUBbKOro HauioHa/NbHOTO TEXHIYHOro
yHiBepcuTeTy npu Kadeapi BULLOT MaTEMATUKMK.

PE3Y/IbTATU AOCNIAXKEHHA TA OBrOBOPEHHA

OcCTaHHIM Yacom aKTya/lbHMUM CTano MWUTAHHA 3MIIAHOrO HaBYaHHA, TOBTO NOEAHAHHA TPAAWLIMHOrO HAaBYaHHA Ta
OH/IAMH-OCBITU. 32 YMOB 3MiLlIAHOr0 HaBYaHHA BMHMWKAE MUTAHHA NO6YA0BM epeKTUBHOI CUCTEMWU KOHTPO/IIO Ta OLLHIOBAHHA
HaBYa/bHUX JOCATHEeHb cTyaeHTiB. OcobnnBa yBara NPUAINAETLCA TECTOBOMY KOHTPOIO 3HaHb. CTBOPEHHA Ta BUKOPMUCTAHHA
TECTOBWUX MaTepianiB L03BONAIOTL 3ab6e3ne4nT B3aEMHO-06EpPHEHUI 3B’A30K MiXK CTYAEHTOM Ta BMKAaZa4Yem, A0ONOMAraloumn
OCTaHHbOMY 3AiMCHIOBATM YNPaABAIHHA NPOLLECOM HaBYaHHA. B TpaauuiiHOMY pPO3yMiHHI TECT — Lle MeToA AiarHOCTUKM AKOCTI
NiAroTOBKM, B AKOMY 3aBaHHA PO3TaLLOBAHI N0 3POCTAaHHIO CKAAAHOCTI. Ocobu, Lo CKNA[AL0Tb TECT, BUKOHYIOTb if€HTUYHI abo
CEMaHTMYHO CXOXKi 3aBAAHHA 33 OAHAKOBUIM NMPOMIXKOK Yacy, B O4HAKOBUX YMOBAX Ta 3 OAHAKOBMM MiAXOA40M A0 OLiHIOBaHHA
Bignosigen. Ocoba, wo Tectye (BMKNaAauY), BiAbMpae oNnTMManbHy KinbKiCTb 3aBAaHb, AKi 6 4anM MOMKAUBICTb BiGHOCHO TOYHO
OiarHOCTYBaTU AKICTb MiArOTOBKM 0Ci6, WO TecTytoTbcA (CTyAeHTH). AHani3 pesynbTaTiB NPOBOAATL CNMPAIOYMCh HA CepepHE
apuoMeTMyHe Ta BiACOTKOBI HOPMM, AIKi MOKa3yOTb CKiIbKW BiA,COTKIB CTYAEHTIB MatOTb TECTOBMI PE3YNbTAT MPLWNM, HiXK B IHLIKX.
Takui nigxia, £,03B0NA€ eHEKTUBHO BUMIPATH pPiBEHb NiArOTOBNEHOCTI CTYAEHTIB Ta OLiHUTY MOTo CTPYKTYpY.

TecTyBaHHA CTUMYIHOE CAMOKOHTPOTIOIOYY Aif/IbHICTb CTYAEHTIB. BUKOHYHOUM TECT, BOHM MatoTb MOX/UBICTb NepPeBipUTH
CTYNiHb 3aCBOEHHA HABYANbHOrO MaTepiany, 3BEPHYTM yBary Ha «MNpPOraiMHU» B 3HAHHAX, NMOBEPHYTUCA A0 BMBYEHOro Ta
CaMOCTIMHO YK Nig KepiBHULTBOM BWKAaZaya NPOMTM maTepian we pas. MOXKAMBICTL NPOXOAUTU TeMaTUYHE TecTyBaHHA
3abe3neyvye piBHOMipHY HaBYabHY POBOTY BNPOAOBIK YCbOro CEMECTPY, @ He AunLle B nepiog, pybiXKHOro KOHTPOAIO.

BapTo 3a3HauYUTH, WO BUKOPUCTAHHA TECTIB B NPOLLECI HABYAHHA € PaLLiOHA/IbHMM 3acOb0M AiarHOCTyBaHHA 3HaHb, BMiHb
Ta HaBMYOK CTYAEHTIB B CUY CBOEI 06’EKTMBHOCTI Ta 3pY4YHOCTI B aHani3i pesysbTaTiB. Kpim TOro aBTomaTM3oBaHi cuctemum
TECTYBaHHA A03BONAIOTb CYTTEBO 3EKOHOMMUTM 4Yac Ha reHepyBaHHA NAKeTiB TECTOBMX 3aBAaHb Ta iX mepesipKy, No36asutu
BMKNaZaya Bif PyTUHHOT YacTUHWM 1oro poboTu. TaK y BiHHMLbKOMY HaLiOHaIbHOMY TEXHIYHOMY YHiBEpCUTETI By10 BNIPOBAAKEHO
CUCTEeMY e/IeKTPOHHOI NiATPUMKM HaBYanabHOro npouecy JetlQ. JetlQ € rnobanbHMm iHpopMaLinHUM 6a3ncom yHiBepcUTeTY ANA:
ynpaBAiHHA HaBYaJibHUM NpPoLEecom; 0b6/1iKy 3HaHb CTyAeHTiB; 061iKy HaBYaNbHOI aKTUBHOCTI CTYAEHTIB; CUCTEMU TECTYBaHHSA
3HaHb TestlQ (bicikano&Manamapuyk&KosaneHko, 2017). IHTepdeiic moayna TestlQ, po3pobieHOro HaWMMWM Kosleramu,
HaBefeHo Ha pwc. 1.

BMKOpMCTaHHA aBTOMATU30BaHMX CUCTEM TECTYBAHHA AJ/19 KOHTPOJIIO HaBYa/IbHUX AOCATHEHb CTYAEHTIB Ma€ AK nepesary,
TaK i HegoNikK. [lo oueBMAHMX Nepesar MmoxHa BigHecTun (CayaHiok-KaBeubka&Mposop, 2020):

1. O6’ekTMBHICTb. CTYAEHTU LINOrO MOTOKY YM OKPEMOI rpynu 3HAXOAATbCA B OAHAKOBMX yMOBaX, WO 3abesneuvye
06’ EKTUBHICTb OLLiHIOBAHHA 3HaHb Ta BMiHb KOXHOTO Ta CTUMYJIIOE A0 Mi3HAaBabHOI AiANbHOCTI.

2. OnepaTuBHIcTb. TeCTyBaHHA AOMNOMarae 3eKOHOMUTU HaBYaIbHWIA Yac Ta 0COBUCTUIA Yac BUKNAZauda.

3. [AudepeHuiioBaHuii niaxig. TecToBuii maTepian NPONOHYE Pi3Hi PiBHI CKNAZHOCTI Ta MOXKe MICTUTU TEOPETUYHY UM
NPaKTUYHY YaCTUHM YK X KOMDiHaL,it0 33 TeMaMu PO34,iNiB YM BCbOTO Kypcy BULLOT MaTeMaTUKM.

4. MOXUBICTb OXONJEHHA BEAUKOI ayguTopii.

5. CamonepeBipKka cTyaeHTiB. BUKOPMCTOBYOUM TecTOBi 3aBAaHHA CTYAEHTU CaMOCTIMHO A043aTKOBO OMNpaLboBYHOThH
HaBYa/IbHWI MaTepian, NepeBipAtOTb CTYMiHb 3aCBOEHHA NEKLiAHOro maTepiany, BMiHHA po3B’A3yBaTu 3ajadi.

6. ABTOMaTM3auia TecTyBaHHA. CepefoBuLle CUCTEMM MIATPUMKM HABYA/IbHOTO MpOLECy i yNpaBAiHHA HaBYa/bHUM
npouecom JetlQ A03BONAE AUCTAHLIAHO 3A4iMCHIOBATU OLHKY 3HAHb Ta BMiHb CTYZEHTIB Ta aHa/i3yBaTW iX aKTUBHICTb Mig, yac
NiAroTOBKM 0 KOHTPOILHOIO TECTYBAHHA.
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J1a PoSouwd crin ewcragaua X | i TecriQ x o+ S O B X
C O @ iquntueduua/web thesaurus/test admphp % »*» 0 :
! fosorcw  BF ScreenCast Y Miaipxa sisyanisaw.. @ ELVSTUP ¢ Mpuimansia Komic.

&

AOBIAKA

15 Tectis Tec'r-IQ > Houp Tecr

A dhopmyn 3 MS Word

e TE 1A cyneprectis

CKonlioBaTH TecT Koner Konexuis: [Bai v
r o7

N [ Kon Hasea Tecry Konexuin  Buknapau '_t_ Pe. o/ NeBinom.icicrs Peir. Bua.
1 7.p1031n13 = Buwa Matematuka, PIBHAHHA MATEMATU4HO! OI3UKM apxioi ;‘;,‘::;‘;"Fﬁj’::\:‘: O P B E 0 X
2 2 p1031n12  Buwa matematika. AUOEPEHLIANBHI PIBHSHHA, —— Crmhn e O /| 50 X |0 X
3 s | 2_p1031n15 | Buwa marematuka. PN, ST et (m % | so D o x
4 |22 |2 p103ini1 | Buwa MatemaHKa. OYHKLUT BATATLO! HIX. ( % | ss D 0 x
5 | o | 2.p1031n14 | Buia MatemaThka, OMEPALIIVIHE UM oo mciam ( % | ss D o X
6 |2 z_p1031n3 HHA (HopMaLil, HacTy apxioi 0 2| 6o E 280 |X
7 |REILN | 2 p1o3in HHA IHcpopMaL 1 oo Cran Kt o | Ao E |50 |X
8 | Hoeibe” | 2.p1031n17 | Buwa matemarika, PIBHHHS MATEMATVMHO! OISUKY. +Buwa MatemaTvka. PAAA. e 0 | A|® c o X
9 | oo | 2.p1031n21 | Buwa matemaThka. 2 fiMOBIpHOCTER. 1. st e 0 % | %0 - | o137 | X
10 | 30t | 2. p1031n20 | Buwa maremathka. ons. spion ( VAaE: c | 2013 | X

o™ | 2.p1031n16 | Buwa MatemaTika. AMOEPEHLIANGHI PIBHAHHS. +Bia MaTeMaTika. ONEPALIIHE YMCTEHHS. ok ( /6| 105 c o x
12 | 20125 |2 p1031n7 | Cucrema HHA Hcpopmail, HacTuHa, 2. opriny | CaaHox Kaseuura 0 | 4|10 B 20 x
13 | 2020042 | 7 p1031n24 | Moneni Ta CTpyKTYpH AaHuX. MiacyMKoBA Metoqman | GZHar0K Kaseusea O | 4|10 A 265 | X
14 | 21001 |7 p1031n23 eXTOP.AHaN.rEOMETPIS. . opdon | | o Kasenca 0 | A 154 A o X
T e L ey el [ A | Aol
16 | ZIEILH0 |7 p1031n10 Ma niepenasaris: iHpopmaul, Icnur. . oo | v Kaeuea O | 4|2 A a8 | X
17 | 80103 | 5 51031019 | Buuwa MaTemaTha. Tcnur. apion S ) 0 | A A 0 x
18 | 3000090 | 2 p1031n22 | Buuwa MaTemaTuKa. Tcnur. s O 1A 2a2 -0 X

Puc. 1. InTepdeiic mogyna TestlQ

[0 MOXAUBUX HEAONIKIB TECTYBAaHHA MOXKHa BifHECTW TaKi:

1. CTBOpEHHs TEeCTOBOro maTepiasy, 3aNOBHEHHA Ta HANAWTYBaHHA TECTOBOI 6a3n — ue TPyAOMICTKMI Ta TpUBanui
npouec ana BMKNagava.

2. MonusicTb BUNaaxkosoro snbopy. MNig BUNaAKOBICTIO PpO3yMitoTb AK BUNAAKOBO BMOPaHy YM BragaHy BiAnoBigpb, Tak
i TOMWIKOBO BKa3aHy BiANOBIAb Yepe3 HeYyBaXKHICTb UM NOCNiX.

3. HepoTpMmaHHA aKagemiyHOi f06pOYEeCHOCTI CTYAEHTAMU, MOMK/IMBICTb BUKOPUCTAHHA MPW BigMNoBiAi NPUKNagHUX
MaTEMATUYHMX NAKETIB A7 OTPMMaHHA PO3B’A3KIB TECTOBUX 3aBAaHb. BUpilumnTK Lo npobaemy MoXKHa BUKOPUCTOBYHOUYM TECTOBI
NUTaHHA, AKi 4ONyCKatloTb KOMBiIHYBaHHA BapiaHTiB 3 BMU6OPOM BigNoBiAi, BBeAEHHAM BiANOBiAj Ha BigNOBIAHICTL B O4HIV dopMmi.
TaKoX MOXKHa po3pobnATM TeCTOBI Ta NepeBipHi 3aBAaHHA B POPMi, LLLO BUMArae BBeAeHHA NPOMIXKHWUX pe3y/bTaTiB 064nCieHb.

HaBenemo MOXKAMBUI NPUKAAL TaKUX 3aNUTaHb.

O6uncantu ]3 xdX , &€ MeXi iHTerpyBaHHs € po3B’A3KamMn MaTPUYHOTO PiBHAHHSA ( )[l 2 } -1 5)

xlx(x2+1) 13 1

4. Tlpu BiAKPUTOMY [OCTYNi A0 TECTOBUX 3aBAAHb iCHYE MOMKAMUBICTb He MNepeBipKM CTyAeHTaMW CBOIX 3HaHb, a
«BMOBUBAHHA» NPABWUIbHOI BiANOBIAI WAAXOM 6araTopa3zoBOro NPOXoAKeHHs TecTiB Ta nepebopy ycix nepepaxoBaHWX BapiaHTiB
Bignosigen. (CepeaoBuiie cMCTEMM NIATPMMKM HABYa/NbHOTO MpoLEcy i yNpaBaiHHA HaB4YanbHUM npouecom JetlQ possonse
biKkcyBaTH KinbKiCTb Npoxo4yKeHb TecTis. Ha NoTik i3 75 40/10BiK LA KiNbKicTb CTaHOBMAA B cepegHbomy 27000).

[nAa uinei TecTyBaHHA 3HAHHA MOXHa PO34INAUTM HA TPU BUAM: Ti, WO NPOMOHYIOTLCA, Ti, WO HabysaloTbcA, Ta Ti, WO
nepesipAtoTbLCA. 3HAHHA, WO NPOMNOHYIOTLCA - Lie 3HAHHA TEOPETUYHOIO XapaKTepy, 3406yTi 3 HaBYaNbHUX NOCIOHMKIB, MaTepianis
NeKuin, ctateit Towo. Lii 3HaHHA dopmytoTbca B CMCTEMI 3aBAaHb, 33 AKMMM CTYLAEHTU MOXKYTb MEepeBipuTU CTyMiHb CBOEI
nigrotosneHocTi. [lna nepesipKky CNPUNHATTA X 3HAHb B KiHLi KOXHOT JIeKL,ii MOXKHA BUKOPUCTOBYBATM MaTeMATUYHI ANKTAHTH,
KpocBOpAMU.

3HaHH#A, WO NepeBipAoTLCA — e OCHOBHWI 3MICT Nporpamu icnmTy. FON0BHOI O3HAKOK 3HaHb, AKi NepeBipAlTbLCA, €
aKTya bHICTb Ta FOTOBHICTb CTYAEHTIB 40 X NPAKTUYHOro 3acTOCYBaHHA 40 PO3B’A3yBaHHA 3aBAaHb, AKi BUKOPUCTOBYIOTLCA Ha
MOMEHT nepeBipKM. |HOA( L0 O3HAKYy HA3MBalOTb OMNEpaTUBHICTIO 3HaHb. OKpim TOro, BMAINAIOTL TaKi BAACTUBOCTI 3HaHb
(Manadiik, 2015):

— pedneKcMBHICTb (A He TiIbKK LWOCb 3Hato, ane 1 3Hato, WO A Ue 3Hato);

— TPAH3UTMBHICTb (AKLLO A 3HAlO, LLLO AEXTO WOCh 3HAE, TO 3 LbOro BUN/MBAE, L0 A 3HALO Lie LLOCb);

— QHTUCUMETPUYHICTb (AKLLO A 3HAO KOTOCb, TO Lie He 03HAYAE, WO BiH MEeHe 3HaE).

Mip, yac NpoxoaKeHHs TecTiB (0CO6/AMBO i3 3aKPUTUM [OCTYNOM [0 BapiaHTiB, abo HeBzanok nepuoto cnpoboto)
CTYAEHTU MOBTOPIOIOTL MNPOMAEHMI MaTepian, y3aralbHIOTb Ta CUCTeMaTUsyoTb 1oro. Mpu LbOMY BOHW MOXKYTb
BMKOPWUCTOBYBATM TaK 3BaHi OMOPHi cXxemu, po3pobaeHi A0 KOXKHOT Temu BUKNagayem. MoTUBALiO HaBYAHHA CNPUYMHIOE TOM
baKT, WO Npu TeCTyBaHHI OLiHKY BUCTABASE KOMN‘IOTEP, @ He BUKIAAauy, Ha AKOTO MOXHa cnpobyBaTn BNNHYTU.

HabyTi 3HaHHA — Le Ti 3HaHHA, AKi 3a/1eXKaTb Bif, HABYa/IbHOI aKTUBHOCTI CTyAeHTa. Po3B’A3yBaHHA HAaBYa/IbHUX 3aBAAHb €
rO/I0OBHUM CTUMYJ/IOM /1A aKTUBI3aL,ii HABYAHHSA, BNIACHOI Aif/IbHOCTI CTyAeHTIB. Lis AianbHicTb MoxKe BigbyBaTHCh y dopmi poboTh
3 BUK/Naga4vem, B rpyni Yn camocTiliHo. MNepeBipKa LMX 3HaHb — Lie 33a4a TEMaTUYHOTO TeCTyBaHHS.

[OnAa TemaTM4yHOro TecTyBaHHA CTyAeHTam nponoHyetbcA 10-15 3aBgaHb Ha 45 xB, TeCcTM MICTATb 3aBAAHHA AK
TEOPETUYHOTO TaK i NMPAKTUYHOIO XapaKTepy Pi3HOro PiBHA CKNAAZHOCTIi Ta MiHIMyM YOTUPW BapiaHTW BignoBsigen Ao HuX. Ans
npvKnagy Haseaemo Habip 3aBaHb TEMATUYHOIO TeCTyBaHHA 3 «Teopii nonsa».
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1. fAka popmyna BMpaKae NOTiK BEBKTOPHOIo Mo yepes npoekuito Ha naowmHy OXZ , AKWOo N - 30BHiWHA HOpManb?

a) Haydxdz = Hay X, Y(x,2),2)ixdz;
'Uaydxdz_ J.j X, Y(X,2), z):ixdz,
B) ﬂ dxdz_” X, Y(X,2), 2)ixdz;

r) iHwa Bianosigb.
2. BekTOp, KOOPANHATAMM AKOTO € 3HAYEHHA YAaCTUHHUX NOXiAHMX GYHKLIT B TOULi Ha3MBalOTb:
a) noxigHoto 3a Hanpamom; 6) rpagieHTOM; B) CKanApom; r) iHLwa BianoBiab.
3. UupKynauia noTeHWianbHOro noss B34,0BX A0BI/IbHOrO 3aMKHEHOrO KOHTYpa AOpPIBHIOE:
a) 1; 6) 0; B) -1; r) iHwa BignoBigb.
4. TloBepXHA HAa3MBAETbCA OLHOCTOPOHHbLOI, AKLLO Y AOBiNbHY TOUKY MOBEPXHi nicna obxoay b6yab-AKOro 3aMKHEHOTo
KOHTYPY, PO3MILLEHOrO Ha Ll NOBEPXHI, AKUI HE NepeTUHAE il MeXy, MM NOBEPTAEMOCH
a) 3 NPOTUNEKHMM HANPAMOM;
6) 3 NOYAaTKOBMM HaNPAMOM HOpMani;
B) 6e3 }XoAHoro Hanpamy;
r) iHwa Bignosiap.

5. fKe i3 nepepaxoBaHWX HUKYE YNCEN € 3HAYEHHAM iHTerpana | = J‘H(x -y+ g zjdydz + Xdxdz — zdxdy, AKkwo o —

30BHILLHA CTOPOHA TPUKYTHMKA, YTBOPEHOTO NEPETUHOM MAOLWMHM 3 KOOPAUHATHUMM NAOWMHAMM?
a) 6; 6) 8; B) 7; r) iHwa Bignosiab.
6. Yomy fopiBHIOE NOTIK BEKTOPHOTO NOAA a= (2x + y)i+ (X +32)] yepes npoekKuito TpuKyTHUKa ABC , yTBOpeHoro npu
nepepisi niowuHu P:X+2y+2z =2 3 KOOpAUHATHUMM MIOLLMHAMM HA NaoLWmMHy Oxy ?
a) 1; 6) -1; 8) O; r) iHwa BignoBIAb
7. BKaxiTb, AKMM € BEKTOPHe Mnose a= (3x— yz)i +(3y - XZ)]+ (3z- Xy)E ?
a) rapMoHiYHUM; 6) NoTeHLiaNbHUM; B) CONEHOIAHUM; T) iHLWa BiANOBIAb.
8. fKke i3 BKa3aHWX HUMXKYe Yncen, € po3s’A3kom iHTerpana | = J ydx+ xdy , se L —4acTuHa kona x=rcost, y =rsint

L
, LLLO 3HAXOA4MTHCA Y NEPLIOMY KBaAPAHTI?
a) 1; 6) -1; 8) 0; r) iHwWa BignNoOBIAb.

9. AKuM i3 nepepaxoBaHUX HUXKYE BEKTOPIB € POTOPOM BEKTOPHOIO NOAA a=3xi+ yz]+ yZE ?
a) rota = y] ; 6) rota = yi; B) rota = yE; r) iHwa Bignosigp.
10. O6umncauntn I(X-ﬁ- y)dl , e L — KOHTYp TpUKYTHMKa 3 BepwmHamm O(0,0), A(L,0) ta B(L1).
L

a) iHwa sianosias; 6) 2—v2;8) 2+2;1) V2 .

Burnag Tectis B aBTOMaTM30BaHil cucTemi TecTyBaHHs JetlQ HaBeaeHo Ha puc. 2.

Buia Maremarnka. Teopia nons.

Thranma MW 1 Basie za ue muransa © | Yacy @ 100 3ammmuocs vacy: a5

Hica hopmyia BUPRKAC HOTIK BCKTODHOTD M0JI Mepes npockuin ua wiomnny ez, akmo -
30BHIIMA HopMaIL?

1. HOa BOAmoBinG
||u-u. |lu i, pin -x-L--:.

j_l: ﬂ__d\ui = ”a. {x plx,zhz !b.uf."

i v, itz = ‘|'|-.u‘I (2, 403,20, 2 Hxcde

iy
Puc. 2. CKpiHWOT NUTaHHA TecTy B cuctemi JetlQ

Hawe focniaXKeHHA CToCyBanoCh BUSBNEHHA BNAMBY GAKTOPIB CUCTEMATUYHOCTI NPOBEAEHHS TECTYBaHHA Ta BiAKPUTOCTI
OOCTYNy A0 TecTyBaHHA BNPOAOBX HABYANbHOMO CEMECTPy Ha pe3y/abTaT CEMecTPOBOro icnuty y ¢dopmi TecTyBaHHA. [ig,
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CMCTEMATUYHICTIO NPOBeAEHHS PO3YMIEMO perynspHe, NocTiHe, NaHOBE TECTYBAHHA MiCAA KOXKHOI BUBYEHOI TEMU UM pO3ainy.
HaBegemo CTaTUCTMKY yCMilWHOCTI CTYAEHTiB GaKyNbTeTy eNleKTPOeHepreTUKM Ta eNeKTPOMeXaHikM BiHHMLbKOro HauioHabHOro
TEeXHIYHOro yHiBepcuTeTy 3 gucunniiHn «Buiwa matematmka» y 2018-2020 pokax. Ha KOHCTaTylouOMy eTani eKcnepumeHTy 3a
pesynbTaTaMu cepefHboro 6any 3pisy 3aMWKOBMX 3HaHb Y POpMi TeCTyBaHHA 6yN0 NepeBipeHo O4HOPIAHICTb rpyn.

Ha puc. 3 HaBefeHO pe3ynbTaTW CeMecTpPoBOro icnuTy 6e3 6yab-AKOro MOAY/NbHOMO YM TEMATUYHOFO TEOPEeTUYHOTO
TecTyBaHHA B KOHTPO/bHIiM rpyni (KI) 3a ymoB BiABiayBaHHA NeKUii, NPAaKTUYHMX, BUKOHAHHA JOMALUHIX 3aBAaHb (TMNOBMX
PO3paxyHKiB) Ta KOHTPONbHUX POBIT CTyAeHTaMU. HafABHICTb KOHCMEKTY IEKLM Ta NPaKTUYHUX HE BUMAranachb.
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BiAMIHHO nobpe 33408 He3a[oB

Puc. 3. Pe3ynbtatn icnuty 3 «Buwioi matrematukm»

Mpu Takomy nigxoai AKicTb ctaHOBMAA 29%, HE3a[40BINIbHUX OLLIHOK 21%.

B xopai ekcnepumeHTy B KI 6yan BHECEHi YyTOUHEHHSA, AKi NONAraNM B NPOBEAEHHI MPOMIXKHOIO MOZY/IbHOTO TECTYBAHHA B
cepeavHi HaBYasbHOrO cemecTpy. HasBHICTb KOHCMEKTY feKLii Ta KOHCMEKTiB MPaKTUYHWUX 3aHATb Oyna 3a TakKMX ymos
0608’A3K0BOI0. [1/1A NOPIBHANBHOrO aHani3y rpyny, B AKil Wi 3MiHKM Manu micue, HasBanu abpesiatypoto KI'Y. Ha puc.4 HaBeageHo
pe3ynbTaTn cemectpoBoro icnuty B KI'Y.
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Puc. 4. Pe3ynbtat icnuty 3 «BuULLoi matemaTUKn» Nicas NPOMiXKHOro MOAY/IbHOIO TECTYBaHHA

3a TaKUX YMOB AKiCTb cTaHOBWNA 46%, HE3a[,0BINbHUX OLIHOK 8%.

HacTynHMm eTanom neaaroriYyHoro exkcnepumeHTy Oy/io NpoBeAeHHA TECTOBOTO KOHTPOJIKO 3HaHb 3 KOMKHOI TEMM.
CTyAeHTU BiaBiAyBann NeKLii Ta NPaKTUYHI 3aHATTA 3 060B’A3KOBUM BeAEHHAM KOHCMEKTIB, BUKOHYBANN TUMOBI PO3PAXyHKM,
NnMcanM MaTemMaTUYHi AMKTAHTM MICNA KOMXKHOT NeKuii Ta BMKOHYBanu TBOpYi 3aBAaHHA. B gaHomy BMMAAKy [0 MOMEHTY
TEMATUYHOrO TecTyBaHHA ByB 3aKpUTUIA AOCTYN A0 TecTiB B cucTemi JetlQ. PesynbTati icnmuTy HaBegeHo Ha puc. 5.
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Puc. 5. Pe3ynbTaTu icNMTY 3 BULLLOT MaTeMATMKM NiCNA TEMAaTUMHOIO TECTYBAaHHA i3 3aKPUTUM AOCTYNOM

3a TaKoro niaxoAdy AKICTb B eKcnepumeHTanbHin rpyni (EF) ctaHoBuna 48%, He3af0BiNbHMX OLIHOK 2%. B il rpyni
LOCNIAXKYBAHUX PE3yNbTaT NepeBipPKM 3a/IMWLKOBUX 3HAHb A,aB 47% AKICHUX OLIHOK Ta 3% He3a40Bi/IbHMX OLHOK. 3ayBa*KMMO, LLLO
nepesipKa 3a/IMLLIKOBMX 3HaHb 3iMCHIOBaNAcA Yepes piK MicNs OCTaHHbOrO iCNUTY 3 AMCUMNNIHM «BuLLa maTemaTnKa».

LlikaBuit pesynbtaT MU oaep:Kanu, 3pobuBlIM [OCTYN A0 TEMATUYHOrO TeCTyBaHHA BigKpUTUM. CTyAeHTM morau
3asganerigb 00 BKasaHOI AaTW TeCTyBaHHA CaMOCTIMHO MPOXO4MTW BigNoOBigHMI TecT HeobmexkeHe uucno pasie. Ona
NOpPIBHAZIBHOFO aHani3y BNAUBY 3MiH, rpyny Lo rpyny no3Hauymmo ENY. PesynbTaTi Takoro TectyBaHHA NOAAHO Ha puc. 6.
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BiAMIHHO nobpe 33408 He3aaoB
Puc. 6. Pe3ynbTaT NpOMiXKHOro TEMaTUYHOIO TECTYBaHHA i3 BiAKPUTMM A0CTYNOM

B paHoMy BMNAgKy sKicTb cTaHoBUAA 81% 3 0% He3aA0BiNbHMX OLIHOK. OAHAK nepeBipKa 3a/JMLWKOBMX 3HaHb B rpyni 3
[AHOro po3Ainy BUWOI MaTeMaTUKK, Ky ByN0 NpoBeseHO Yepes micAub MNiciA TecTyBaHHA NPOAEMOHCTPYBasia 30BCIM iHLWI
pe3synbTath: 37% AKiCHUX OLiHOK Ta 30% He3a[0BiNbHMX OLHOK. My 3pobuan BUCHOBKM NPO Te, LWO BiAKPUTUI JOCTYN A0 TecTiB
KCTUMYHOEY CTYAEHTIB NiAbupaTn Ta 3anam’AToBYBaTU NPaBWU/bHI BigNOBiAHI, a He BUMTU HeobXigHMIA maTepian.

MpoBegemo cTaTUCTUYHMIA aHaNi3 NoKasHuKiB (Taba.l1).

Tabauysa 1
Pe3ynbTaTi CTaTUCTUYHOrO aHanNi3y
CepedHi 3Ha4YeHHA cMamucmuKu Kpumepito
Kr Kry Er Ery (Kr/Er) (KI/Kry) T (EF/ErY)
3,15 3,52 3,59 4,21 -4,502 -7,211 -9,487

3acTocoBytoun aogatok MS Excel, 3a KpuTepiem y3rogskeHocTi MNipcoHa Bigxnamam rinotesy Npo HOPMasibHUIM 3aKOH
po3noainy pesynbTaTtiB TeCcTyBaHHA. [lnA A0OBINILHOrO PO3MNOAiNy CKOPUCTANUCA HenapameTpUYHUM t-kputepiem BinkokcoHa ana
NOPIBHAHHA 3B’A3aHMX BMBIPOK Ta U-KpuUTepiem MaHHa-YiTHI ABOX He3anexHux B1bIpoK. Xoua t-KpuTepiit BilKOKCOHa MOXKHa
BMKOPUCTOBYBATU Npu 06’emi BUBiIpKM [0 25 enemeHTiB, nporpama SPSS KOHBEPTYE Or0 B BE/IMUMHY Z HE3A/IEKHO Bif, PO3MipiB
BMbBipKK. [na 38’Aa3aHnx BMbipok KI i KIY ogeprkanu cTaTUCTUKY KpuTepia z=-7,211 Ta pe3ynbTaTh po3paxyHKy aCUMMNTOTUYHOI
3HauMMmocTi meHwi 3a 0,05. Ana 38'a3aHmx BUBipoK El i EMY ogepskanu cTaTUCTUKY KpuTepia z=-9,487 Ta pe3ynbTaTu po3paxyHKy
aCMMNTOTUYHOT 3HaUMMOCTi meHLWi 3a 0,05. B 060x BMNagKax 3Ha4YeHHA aCMMNTOTUYHOI 3HAYMMOCTI CBiAYATb MPO HAABHICTb
BigMiHHOCTEW y BUbipKax.

BucyHynu rinotesy Hg npo BigcyTHicTb BigmiHHOCTel B8 KI i ET. BUKOPUCTOBYIOUM CTATUCTUYHWIA nakeT SPSS ans

nopisHAHHA pe3ynbTaTis Kl i El 3a u-kputepiem MaHHa-YiTHi, ogeprkanu z=-4,502. OcKinbKM OTPUMaNn 3Ha4EHHA aCUMNTOTUYHOIT
3HauMMOCTi MeHLWi 3a 0,05, To rinotesy Hy npo BiacyTHICTL BigMiHHOCTEN BiAXMAMAN.

BUCHOBKUW TA NEPCNEKTUBU NOAANBLLOIO AOCNIAXKEHHA

Cnupatouncb Ha nposeAeHe AOCAIAXEHHA, 3a3HauMMOo, WO CUCTeMaTUyHe MNpoBeAeHHA TeCTyBaHHA Ta HafaHHA
MOM/IMBOCTI BIAKPUTOCTI [OCTYNy A0 TeCTyBaHHA BMNPOAOBX HaBYa/IbHOIO CEMECTPy MOKpallye pe3y/bTaTM CEeMeCcTPpOBOro
KOHTpo/t0. EKCnepMmeHTanbHa nepesipka nigteepanna epekTUBHICTb TECTYBAHHA 33 YMOBU CUCTEMATUYHOIO MOro NPOBeAEeHHA
Ta AOTPUMAHHA aKademiyHol fobpoyecHocTi. AKLLO KepyBaTUCA TECTYBAaHHAM AK GOPMOLO MiACYMKOBOrO KOHTPOIO Y BU3HAYEHI
PiBHA HaBYaNbHUX OOCATHEHb CTYAEHTIB, BapTO BPaxOByBaTWM HAaABHICTb NMPOBEAEHHA TeCTyBaHHA BMPOAOBXK CEMecTpy Mo
KOYKHOMY 3MiCTOBOMY MOZY .

ABTOMaTM30BaHI CUCTEMM TECTYBAHHA A03BOAIOTb BifACNIAKOBYBATU AMHAMIKY YCMILWHOCTI CTYAEHTIB, 3MEHLUYIOUN Npun
LbOMY BUTPATM Yacy Ha il nepesipKy. Ane BiACYTHICTb Bi3ya/NbHOIro KOHTaKTY BUKNaAaua 3i CTYA4eHTOM Ha MOMEHT CKAadaHHA TecTy
OCTaHHiIM, BNAMBAE Ha 06’EKTUBHICTb OLiHKKM. Llelt GpaKkTop yCyHYTM 3a yMOB 3MILIAHOrO HaBYaHHA HE MOMK/IMBO, OCKINbKM BiH
CTOCYETbCA PiBHA PO3BUTKY aKaAeMiYHOi f06POYECHOCTI CTyAEeHTiB.

Mopanbli fOCNIAXKEHHA MalOTb CTOCYBAaTUCA POPMYBAHHA asrOPUTMIB CTBOPEHHA TECTOBMX 3aBAaHb A/1A NepeBipKu
FMMBUHM 3HaHb.
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ORGANIZATION OF CONTROL OF STUDENTS EDUCATIONAL RESULTS WITH THE HELP OF AUTOMATED TESTING SYSTEMS
N. Sachanuk-Kavets’ka, O. Prozor, |. Klieopa
Vinnytsia National Technical University, Vinnytsia, Ukraine

Abstract.

Formulation of the problem. The problem of introducing automated testing systems as a means of measuring student achievement is relevant
because it concerns the optimization and modernization of the educational process in a blended learning environment. Because of
the above problem, it is necessary to find out the advantages and disadvantages of electronic testing, to investigate the effectiveness
of its application, and to formulate the conditions necessary for quality control of student achievement.

Materials and methods. Methods were used to perform the research tasks: analysis, synthesis, comparison, systematization, and generalization
of educational-methodical and popular science sources on the research problem, pedagogical experiment, primary statistical
processing, and generalization of the obtained data. The MS Excel software application was used to determine statistical indicators.
The study was conducted based on Vinnytsia National Technical University at the Department of Higher Mathematics. The sample
size is 287.

Results. The advantages and disadvantages of using testing in the educational process are highlighted, examples of test tasks in the discipline
"Higher Mathematics" are given; using Wilcoxon t-test and Mann-Whitney u-test, the influence of factors of systematic testing and
open access to testing during the academic semester on the result of semester testing was tested.

Conclusions. Experimental verification confirmed the effectiveness of monitoring student achievement with the help of automated testing systems,
provided it is conducted systematically and academic integrity is observed. Further research should concern the formation of
algorithms for creating test tasks to test the depth of knowledge.

Keywords: higher mathematics, blended learning, control, thematic tests, automated testing systems.
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LMSPOBI HABUYKM | LUOGPOBA KOMMNETEHTHICTb: 3APYBIXXHWIA OCBIA KPAIH €C | NEPCMEKTUBU ANA YKPATHU

AHOTALIA

Y cmammi po3anaHymo 3apybixcHuli 0ocsid Kpait EC y 2any3i hopMy8aHHA i po38UMKY YUPPOBUX HABUHOK i yughposoi KomnemeHmMHocmi
0718 pi3HUX Kame2opili HacesneHHsA, Wo HaNPAMY Mo8'A3aHO 3 iIHMeHCUBHUM PO38UMKOM Uugposux mexHonoeili ma yugpposoro
mpaHcgopmayieto 6bazameox eany3el cycninbHoi disnbHocmi.

PopmynioeaHHA npobaemu. Cmpimkuli mexHonoz2idHuli npopue 6azameox 2anyseli 6UpPOOHUYMBA CIPUYUHIOE 3HAYHI 3MiHU Ha 2106a16HOMY
PUHKY nipaui. 3a npozHo3amu 6a2ambox aHaNIMUKie yughposa MpaHchopmauis eKoHOMIKU npu3eede 00 Mo2o, Wo 8 Halibauxcyi
poku 6azamo npodpecili i cneuianbHocmeli KapOuHasnbHO 3MiHAMbLCA abo 83az2ani 3HUKHYmb. [losea Hosux npogecili
npu3808ame 00 HeobxiOHOCMi hopMyB8aHHA HOBUX HABUYOK Ma KomnemeHmHocmeli haxisyie, 30Kpema nos'a3aHuUX 3 yMiHHAMU
npayoeamu 3 yUEPPOBUMU MEXHOOIAMU, a CaMe YUPPOoBUX HABUYOK i YUupoB8oi KOMIemeHmMHocmi.

Mamepiaau i memoodu. Y npouyeci 00CniOHeHHA 8UKOPUCMO8Y8aAUCL MaKi Memoou O0CNIOHEeHHSA, AK cucmemHuli aHani3 HAyKosux,
memoduyHux ma IHmepHem-Oxepen 3 npobaemu O0CNiIOHEeHHSA, MOPIBHAHHA CMPYKMYyp Yugposoi KomnemeHmHocmi 015
2pOMadAH pi3HuUx kpaiH €C.

Pe3ynomamu. BusyeHHs 3apybixcHo20 0ocgidy KpaiH ECy 2any3i popmy8aHHsA | po38UMKY YUpPosUX HABUYOK | 4ugposoi KomnemeHmHocmi
0717 2pOMQaOAH MOKA3as10, W0 MoOdibHi 00CNIOHEHHA HAMPAMY M08'A3aHI B6ypXausuM pPo38UMKOM Uugposux mexHonozil,
npouyecamu yugpposoi mpaHcpopmauii pizHux 2anyseli cycninscmea (8upobHUYMEa, eKkoHomiKu, bizHecy, ocgimu, coyianbHux
2anyseli Mowjo), @ MAKOX CMAHOBAEHHAM Yugposozo cycninecmea. [na ybozo 8 EC npomazom mpueasnozo Yacy eedymeca
MOWYKU WsAxie popmMys8aHHA i po38UMKY Yughposux HABUYOK i yugposoi KomrnemeHmHocmi 017 2pomadsH; po3pobaeHo ma
anpobosaHo cmMpykmypu yugposoi KomnemeHmHocmi 0 pizHUX Kameaopili HaceneHHA. Kpim mozo, esponelicokumu
KpaiHamu eedembCA aKMUBHA NIOMPUMKaA iHiyiamue 3 hopmye8aHHA i po38umKy Uyugpposoi KomnemeHMHOCMi 2poMadsH,
30Kpema oceimsaH ma Mos00i.

BucHo8Ku. Llugposi HasU4KU i yugpposa KomMrnemeHmMHIiCmo € OOHUMU 3 Haliea}causiluux y Cy4acHoOMy Cycrinbcmesi, 8 ymMosax AKO20
mexHos02i4YHi HHO8AYii 3MIHIOIOMb PUHOK Npayi, 3HAHHA, YMIHHA, HeobXxiOHi 0na xummsa ma pobomu 8 yugpposomy
cycninecmai. TomMy 8aM(IUBUM 3080AHHAM CY4ACHOI 0C8IMU € hOPMYBAHHSA | PO3BUMOK K/04Y08UX KOMIemeHmHocmed, 30Kkpema
uyugposux, dna nidcomosku malibymHix paxisuie 014 malibymHix npogecil. HeobxiOHUMU KpoKamu 05 YKpaiHu y 0aHil 2any3i
€ He MinbKu po3pobka cmpykmyp yugposoi KomnemeHmMHocmi 08 2poMadsH, 0c8imsaH, Moaodi ma iH., a i 8U3HaYeHHs wsxie
nidsuUWeHHA Yugpos8oi 2paMoMHOCMi HacesneHHs YKpaiHu 8 yinomy.

K/TKOYOBI C/IOBA: yughposi HaBUYKU, YUPPOBA KOMIemeHmMHicmes, CMpyKkmypa yugpoeoi KomnemeHmHocmi, 3apybixcHuli docaio.

BCTYN

MocraHoBKa Npo6aemu. Y 38'A3Ky i3 CTPIMKMM TEXHONOFYHUM NMPOPUBOM Y BaraTbox rany3ax BUPOOHULTBA rNobanbHUi
PWHOK NpaL,i TaKOX 3a3HaAE BENIMKMX 3MiH. 33 NporHo3amum 6aratbox aHaNiTUKIB undposa TpaHchopmaLia eKOHOMIKM Npussese
[,0 TOTO, L0 B HAaMbMXKUi poKM barato npodecili i cnewianbHOCTeN KapAWHaAbHO 3MiHATLCA abo B3arasi 3HUKHYTb.

Biue-npe3snaeHT Ta ANPEKTOP 3 AocChigyKeHb KomnaHii Forrester Research Mnen O'foHen (Glenn O'Donnell) y 2018 p.
CNPOrHo3yBas, LWo B Hanbamxkyi 10 pokis (4o 2027 p.) umdposa TpaHchopmalia BRaMBaTUME Ha 85% ycix pobouMx Micub.
ABTOMaTM3aLia npu3Bese [0 3HUKHEHHA icHyloumx npodecin (go 17%), i, AK HACNIAOK, [0 BUHWKHEHHA HOBWUX
(https://www.crn.com/news/applications-os/digital-transformation-advice-be-the-automator-not-the-automated-).

BianosigHo 40 AochiaxeHHs BcecBiTHboro ekoHomiyHoro dopymy (WEF — World Economic Forum) 3a 2018 p. npo
TEeHAEHLUiT po3BUTKY MalibyTHix npodecili (3s8iT WEF "Future of Jobs Report 2018") ronosHMMM pakTopamu, LLO BNAMBATUMYTb HA
3MiHK npodecilt Ha rnobanbHOMY PUHKY NpaLi y nepiog, Ao 2022 p., €:

1. BucokowsuokicHuli mobinbHuli IHmepHem, mexHos02il Wmy4yHo20 iHmesnekmy, WNPOKe BUKOPUCTAHHA aHAAIMUKU
8e/UKUX OaHUX Ta XMAPHI mexHooeaii.
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2. Modansvwuli po3eumok mexHosnoeili IHmepHemy peueli, Tak 3BaHe "mMawuHHe Has4aHHA" (machine learning) i
mexHonoe2ili eBipmyansbHoi ma 0ornosHeHoi peassbHocMi.

3. TeHOeHyii 0o pobomusauii pizHux 2any3seli nodcoKoi disabHOCM.

4. 3miHa cniegidHoweHHsA y po3nodini npaui "ntoouHa-pobomusosaHa cucmema"y 6ik poboTusadii 8 nepiog 3 2018 poky
00 2022 poKy B 3B'A3KY 3 NPMUCKOPEHHAM LUBUAKOCTI aBTOMaTU3aL,ii BUpobHMLUTBA.

5. 3miHa eudie 3aliHamocmi. bnansbko 50% KoMMaHii OYiKylOTb, WO aBTOMAaTU3aLia Npu3Bede OO0 CKOPOYEHHA iX
npauiBHMKiB 4o 2022 poKy, a TakoXK Ha Npodinb ix AiAnbHOCTI. B TOWM e yac, binblie YBepTi ONMUTAHMX OYiKYHOTb, WO NpoLecu
aBTOMAaTU3aL,ii Npu3BeAyTb A0 CTBOPEHHA HOBUX Npodeciit Ha iX NignpuemcTBax.

6. Onmumicmuy4Huli Npo2Ho3 w000 3MiH npogecil. Mopag, i3 CKOPOUEHHAM OAHMNX POBOUMX MiCLLb OYIKYETHCA 3POCTAHHA
KiNIbKOCTi pob0oumx MicLb 3a paxyHOK BUHUKHEHHA HOBUX npodeciit. o 2022 poKy B yCix ranyssx NpoOMMUCI0BOCTi MPOrHO3YETLCA
3POCTaHHA YacTKM HOBUX npodeciit Big 16% 00 27% — 3pocTaHHA Ha 11%. [lesKi 3 OLiHOK TaKMX TEHAEHLIN BKa3ylOTb Ha Te, LWO
[0 75 MinbloHIB pobounx micub MOXKYTb BYTVM BUTICHEHI 3MiHOK pPO3MOAiNy npaui y 3B'A3KY 3 NPUCKOPEHHAM LIBUAKOCTI
aBTOMaTU3aLii BUPobHUUTBA. B TOW Ke yac, moxe 3’aButmca go 133 minbloHiB HOBUX poboumx Mmicub ANA NpPaLiBHMUKIB, AKi
3MOXKYTb NMPUCTOCYBATUCh A0 HOBUX YMOB PO3NOAiNYy Npauj MiXK Nl0AbMU Ta pPO6OTU30BAHUMM CUCTEMAMMU.

7. 3miweHHA akueHmis nonyaspHocmi Ha neeHi npogecii. Y nepiog po 2022 p. nigsuweHMm nonutom 6yayTb
KOPWCTYBATMCA aHaNITUKU AAHWUX, BYEHi, PO3POBHMKM NporpamHoro 3abesneyeHHs, Ta CNewianicTM 3 eneKTPoHHOI KomepLii Ta
coujianbHUX megia Ta iHwWwi npodecii, NoB'A3aHi 3 BUKOPUCTAHHAM TEXHOOTiN. TaKOXK OYiKYETLCA 3POCTAHHA MONUTY Ha NPALLiBHUKIB
Cny»6 0b6cnyroByBaHHA KNiEHTIB, NPOAAKiB Ta MapKeTuHry. Kpim Toro, y 38'A3Ky 3 IHTEHCMBHUM PO3BUTKOM Cy4aCcHUX LM POBUX
TEeXHO/I0riN NoTpibHI ByayTb daxiBLi y ranysi WTy4HOro iHTENIEKTY Ta MalLMHHOIO HaBYaHHA, B ranysi BeJIMKUX gaHux, daxisui 3
aBTOMaTM3aLii npouecis, aHaniTMKku iHbopmauinHoi 6esnekun, ansaiHepu iHTepdelicis, iHXXeHepwu poboTis, cnewianicTv B ranysi
TexHonorii 6noKYelnHy.

8. 3miHa Hasu4yoKk ma KomnemeHmHocmeli, HeobxigHux gna 6inbwocTi npodeciit. MepesarkHa bGinblwicTb poboToAaBLIB
OUiKyIOTb, WO A0 2022 poKy HaBUYKK, HEOBXigHI ANA BENUKOI KiNbKOCTi Npodecili, 3Ha4HO 3MiHATLCA.

9. HeobxidHicmb y nepeksanigikayii. OuikyeTbes, Wwo ao 2022 poky He MmeHwWwe 54% BCix NpauiBHUKM ByayTb NnoTpebysaTn
CyTTEBOI NepekBanidikaLii Ta niasueHHs kBanidikauii (The Future of Jobs Report, 2018: vii-ix).

Taknum uymHOM, uMdpoBa TpaHcPopmauia PisHUX ranysen AiANbHOCTI CYCNiNbCTBA, PO3BUTOK LUTYYHOTO iHTENEKTY,
aBTomMaTtu3auis Ta poboTmsauisa bHaraTbox BMPOBHMUMX Mpoueci, nosasa Hosux npodeciit Npus3BoaATb A0 HeobxigHOCTI
bopmyBaHHA HOBMX HABMYOK Ta KOMNETeHTHocTel ¢axiBLiB, 30Kpema MOB'A3aHUX 3 YMIHHAMM nNpauioBaTn 3 undposMmu
TEXHO/IOTIAMM, a CaMe YUupposuUX HABUYOK i Yugposoi komnemeHmHocmi (digital skills and digital competence).

AHani3 akTyanbHUX AocnigxeHb. JocniaxKeHHA y ranysi GopmMyBaHHA Ta PO3BMTKY LMGPOBUX HAaBWMYOK i undposoi
KOMMNETEHTHOCTI AN paxiBuis pisHMX Npodecili iHTEHCUMBHO NPOBOAATLCA AK B YKpaiHi, TaK i B 6araTbox KpaiHax csiTy (H.B. Mop3e,
0.B. bazentok, I.M. BopoTHikoBa, O.I'. [na3syHosa, H.M. lemeHTieBcbKa, O.I. 3axap, T.B. HaHaesa, O.B. MNaciyHuk, €.M. CmmpHoBa-
Tpubynbcbka, M.A. YMpuK, J1.A. YepHikosa, A.T. Arstorp, A. Ferari, K. Helland, M. Kelentri¢ Ta iH.). OgHaK, y L1x AOCAIAXKEHHAX
LLle HeaOCTATHLO YBaru NPUAINEHO BMBYEHHIO Ta cMcTeMaTm3auii 4ocsigy KpaiH €EC y ranysi ¢opmyBaHHA i pO3BUTKY LUMPPOBUX
HaBMYOK i ULMPPOBOT KOMMNETEHTHOCTI A1A FPOMAAAH.

[na po3pobKu CTPYKTYpU LUPPOBOT KOMNETEHTHOCTI IPOMAAAH B YKPAiHi BaXKNMBUM GpaKTOPOM € BUBYEHHA BiAMNOBIAHOMO
3apybirKHOro A0CBigy i3 3a3HAYEHOro NWUTAHHA, 30Kpema A0cBiay KpaiH €C. Tomy Wi MipKyBaHHA i BU3HAYalOTb aKTyasbHICTb
[AHOTO AOCNIAXKEHHA.

MeToo HanucaHHA CTaTTi € BUBYEHHSA 3apybixkHOro focBigy KpaiH ECy ranysi popmyBaHHSA i PO3BUTKY LMPPOBUX HABUYOK
i LMPPOBOI KOMMNETEHTHOCTI ANA IPOMAAAH; 3'ACYBAHHA MOMX/IMBOCTEN BUKOPUCTAHHA LLbOro A0CBiAy B YKpaiHi 4n1A po3pobku
CTPYKTYPU LMdPOBOI KOMMNETEHTHOCTI AN TPOMASAH B3arani, M ANA OCBITAH 30Kpema.

METOAM AOCNIAKEHHA

Y npoueci aocnigKeHHA BUKOPUCTOBYBAUCH TaKi METOAMN AOCNIAKEHHS, AK CUCTEMHWUIA aHaNi3 HAYKOBUX | METOAUYHUX
Ta |HTepHeT-axepen 3 npobnemu AOCAIAKEHHRA, aHani3 focnig)eHb BcecBiTHboro ekoHomivHoro dopymy (World Economic
Forum — WEF) cTOCOBHO po3BUTKY npodeciit malibyTHbOro Ta HeobXifAHMX HAaBUYOK i KOMMNETEHTHOCTEN; NOPIBHAHHA CTPYKTYP
LMbpPOBOI KOMMNETEHTHOCTI AN1A TPOMAAAH Pi3HMX KpaiH EC.

PE3Y/ZIbTATU OOCNIAKEHHA

[ocnipxeHHA y ranysi GopmyBaHHA Ta PO3BUTKY UMPPOBUX HABUYOK i LMPPOBOI KOMNETEHTHOCTI ¢axiBLiB PisHUX
npodeciin iHTEHCMBHO NPOBOAATLCA B HaraTbox KpaiHax cBiTy. TaK, Hanpuknag, BignosigHo po Digital Competency Framework
KaHagu, po3pobneHiit 8 2019 poui, undpoBa KOMNETEHTHICTb BU3HAYeHa AK "34aTHICTb 40 NOLWYKY, PO3YMiHHA, CMCTeMaTM3aLlil,
OL|iHIOBaHHA, CTBOPEHHA Ta MOLWMPEHHA AaHMX 3a A0NOMOrol LMPPOBUX TexHonorin. BoHa BBaxaeTbcA HaraTorpaHHo
KOMMETEHTHICTIO NOANHW, KA BKAOYAE B cebe HaBWMYKM BMKOpUCTaHHA IKT, nisHaBanbHi, couianbHi HaBMYKM Ta YMIHHA
B3aEMOZIATY 3 IHLWIMMM NtoabMM 3acobamu LmnbpoBmx TexHonoril. Lindposa KOMNETEHTHICTb TaKOXK BK/IOYAE BMiHHA NOBOAMTUCA
€TUYHO Ta BiANoBiAanbHO Npu poboTi i3 3acobamu Ha ocHoBi IKT 1 nos'A3aHa 3 rpoMaaAHCbKMMM 060B'A3KaMM, LLO perynioTbea
KpMMiHanbHUM KOAEKCOM, @ TaKOXK Pi3HUMM 3aKOHAMM NPO 3aXMCT KOHPIAEHLINHOCTI Ta 0COBUCTUX JaHUX, aBTOPCbKUM NPaBOM
Ta iHTeNeKkTyanbHow BAacHicTo" (Digital Competency Framework, 2019: 28).

Y pocnigxeHHi A. Ferrari (Ferrari, 2012) nip, yughposoto KomnemeHmMHicmio PO3yMIeTbCA "BNEBHEHE, KPUTUYHE Ta TBOPYE
BMKopucTaHHA IKT ana pocArHeHHA uinen, nos'a3aHnx 3 poboTOO, HAaBYAHHAM, A03BINNAM, yyacTio B cycninbeTsi. Linpposa
KOMMETEHTHICTb — L K/oYOBa KOMMETEHTHICTb, HAABHICTb AKOI CNpuAE GOPMYBAHHIO Ta PO3BUTKY IHLIMX K/IOYOBUX
KomneTeHTHOCTel".

B €sponi yugposa komnemeHmuicme (Digital Competence) BusHayeHa napnameHtom EC we y 2006 poui Ak ogHa 3
8  K/AYOBMX  KOMMETEHTHOCTEN, BaX/MBUX A1  KUTTA  KOXHOI  noavHu B iHpopmauiiHoMy  cycninbcTsi
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(Recommendation 2006/962/EC of the EU Parliament and of the Council of 18 December 2006, Official Journal L 394
of 30.12.2006). A came, y pekomeHaauiax €C won0 KAOYOBUX KOMMETEHTHOCTEN AN HEMepepBHOro HaBYaHHA yugpposa
KomMnemeHmHicmo "nepeabayae BNeBHeHe Ta KpuUTMYHe BUKOpWUCTaHHA IKT ana pobotn, A03BiAnA Ta cninKyBaHHA"
(Recommendation of the European Parliament, 2006: 15-16). ins uboro HeobXxigHO MaTK TaKi OCHOBHI HaBUYKKM poboTy 3 IKT, AK
BMKOPUCTAHHA KOMN'tOTepiB Ta iHWMWX KOMM'IOTEPHUX NPUCTPOIB ANA NOLLYKY, OLHIOBaHHA, 36epiraHHA, CTBOPEHHS, NOAAHHA Ta
06MiHY f@aHMMM, @ TAKOXK YMiHHA CNiNKYBaTUCA 1 NPaLOBaTK i3 cepBicaMmn mepesi IHTepHEeT Ans CNibHOro 3aCTOCYBaHHA.

3acTtocyBaHHsA IKT BUMarae KpUtMYHOro Ta pedieKCMBHOrO CTaBAEHHA A0 HasBHWUX MOBIAOM/IEHb Ta AaHWUX, 30Kpema
PO3MNoOBCOAKYBaHMX 3ac06amMM MAcOBOTO iHGOPMYBAHHSA; PO3YMIHHA MOX/IMBOCTEN BUKOPUCTAHHA 3aC0biB mepexi IHTepHeT gan
pob0oTH, A03BiNNA, CNiINKYBAHHA, HAaBYAHHA, AOCNIAKEHD; NPAaBOBUX, ETUYHUX MPUHLMNIB BUKOPUCTaHHA IKT Ta noTeHuiiHuMX
pW3KKiB pO6OTK 3 KOMMN'IOTEPHUMU MEpPEKAMU.

BianoBigHO [0 3a3HaYeHMX peKomeHAalil g0 Takux ocHoBHMX IKT Hanexkanu nporpamui 3acobu gna (Recommendation
of the European Parliament, 2006: 16):

— ONpPALOBAHHA TEKCTIB, ENEKTPOHHUX Tabnunub, 633 gaHux;

— 36epiraHHA Ta yNpaBAiHHA 4aHUMK;

— cepBicu mepeXKi IHTepHET (eNeKTPOHHa NOLUTa, NOLWYKOBI CUCTEMM, CUCTEMU TeNeKoHbepeHLiin, Gopymu, 4aT ToLLo).

3 po3BUTKOM iHPOPMALIMHOIO CycninbCcTBa, EKOHOMIKM, BUPOBHULTBA, Npouecamu TpaHcdopmalii 6araTbox ranysei
N0ACbKOT AisnbHOCTi €EBpokomicieto B 2018 poui 6yno nepernsHyTo Ta YTOYHEHO CTPYKTYPY KAKOUYOBUX KOMMETEHTHOCTEM,
3aTeepaxeHunx y 2006 poui.

B OHOBNEHiW CTPYKTYypi KAOYOBUX KOMNETEHTHOCTEN A/1IA HEeNepepBHOro HaBYaHHA UMPPOBA KOMNETEHTHICTb TaKOXK
npucyTHsa (Council Recommendation of 22 May 2018 on key competences for lifelong learning, OJ C 189, 04.06.2018). Mpu ubomy
3pobneHi BigNOBiIAHI yTOYHEHHA 3 ypaxyBaHHAM po3BUTKY LumMdpoBux TexHonoril (Council Recommendation, 2018: 9-10), a came
yugposa KomnemeHmHicme "nepenbdavae BneBHEHe, KPUTUYHE Ta BiAMNOBiAANbHE BUKOPUCTAHHA LMOPOBUX TEXHONOTIN ANA
HaBYaHHA, POBOTM M KMUTTA B CycninbCTBi". BoHa BKAOYaE:

— iHpopmauiriHy rpamoTHicTb (information and data literacy);

— MegjarpamoTHicTb (media literacy);

— ONpaLoBaHHA JaHMX 3 BUKOPUCTaHHAM LUndposux TexHoorili (digital data processing);

— KOMYHiKaL,ito Ta criBnpaLyto 3 BUKOPUCTaHHAM UMPpoBMX TexHoorii (digital communication and collaboration);

— YMiHHA CTBOPIOBaTU LMGPOBUIM KOHTEHT, BKAtOYaouM nporpamyBaHHs (digital content creation, including programming);

— iHpopmauiiHy 6e3neky (digital well-being and competences related to cybersecurity);

— 0b6i3HaHiCTb B NMTaHHAX iHTeNEeKTyanbHOI BnacHocTi (intellectual property related questions);

— YMiHHA BUpiWyBaTV Npobaemu 3 BUKOPUCTAHHAM undposux TexHonorii (problem solving with digital tools);

— YMiHHA KpUTUYHO mucaunTu (critical thinking).

Mpwv LbOMY NtOAM NOBUHHI PO3YMITU 3arasibHi NPUHLMNKN Ta MEXaHiI3MM, LLLO NeXaTb B OCHOBI LMPPOBUX TEXHONOTIN; 3HATH
OCHOBHi OYHKLii Ta NPUHUMUNM BUKOPUCTAHHA PIi3HMX MNPUCTPOIB, NporpamHoro 3abesneyeHHs, KOMN'IOTEPHUX Mepex Ans
COLiaNbHOrO BKJIKOYEHHA, CMiBMpaLi 3 iHWKMMW NIOAbMU, PO3BUTKY TBOPYOCTI ANA AOCATHEHHA OCOOUCTUX, couianbHUX abo
KOMEpPLiMHUX LiNel; KOUTUYHO Ta 0BFPYHTOBAHO CTaBUTUCH [0 AOCTOBIPHOCTI Ta BNJ/IMBY Pi3HOMAHITHUX AaHUX; 6yTn 06i3HaHUMM
3 MPABOBUMM Ta €TUYHUMM NMPUHLMNAMM, MOB'A3aHUMMU 3 BUKOPUCTAHHAM LUGPOBUX TEXHONOTIN.

Kpim TOoro, BUCOKMIA piBeHb CHOPMOBAHOCTI LUGPOBUX HABUYOK Ta LMDPOBOI KOMNETEHTHOCTI HAAAE MOXKAMBICTb IHOAAM
BMKOPWUCTOBYBATM AaHi, [OBMPATH Ta OLHIOBATK iX; CTBOPIOBATU LMGPOBUIN KOHTEHT, B T.4. HA OCHOBI NPOrpamMyBaHHs, a TaKOX
BMITU KOPUCTYBATUCb CY4aCHUM NPOrpaMHUM 3abe3neyeHHAM Ta NPUCTPOSMM, LLO NPALLOIOTb HA OCHOBI LUTYYHOrO iHTENEKTY,
30Kpema poboTtamu.

Taknm 4ymHOM, GOopMyBaHHA LMGPPOBOI KOMNETEHTHOCTI Y rPOMaZAH Ta NiABULLEHHA PiBHA iX cpopmoBaHOCTI Ha BCixX
eTanax OCBIiTU € BaXK/IMBUM CTpaTeriyHMM NpioputTeTom po3suTky €C.

Te, Wo undpoBi HaBUYKK Ta UUPPOBY KOMMETEHTHICTb Ha TENEPILLHIN Yac HeobXigHO PO3BMBATU He TiNIbKK s Npodecii,
nos'asaHmx 3 IT-ranyssto, a M nNpakTMYyHO gns b6yab-akoi npodecii, NiATBEpPAKYIOTb Pe3ynbTaTu 2-X AOCNIAMKEHb ypaay
BenunkobputaHii:

—3 BWMBYEHHA MNOTOYHOrO CTaHy nonuTy poboTofasuiB Ha uUMPOBI HABUUKM Ha PWUHKY npaui BennkobpuTaHii,
nposegeHoro B 2019 poui (Burning Glass Technologies, 2019);

— ON1A BU3HAYEHHA LMbPOBUX HABUYOK, HEODXIAHUX ANA AOCATHEHHSA YCMiXy HUHI Ta B HacTynHi 10 pokKis, nposBeseHoro B
2018 poui (Warwick Institute for Employment Research, 2018).

JocniareHHA NOKasanu, Wo Ha Cy4acHOMY eTani po3BMTKY CYCnisbCcTBa LMppoBa KOMNETEHTHICTb NOTPiOHA He TiNbKK ANA
BMCOKOKBanipikoBaHUX pobiT. Ha cboroaHi BoHa 3aTpebyBaHa NPakTUYHO A4 BCix Npodecili, NoYMHaouM Big NpauiBHUKIB KO-
LEeHTpiB 1 A0 BUCOKOKBanidikoBaHux IT-daxisuis (Llewellyn, 2020). Ha puc. 1 nokasaHo nonut poboToaasL,is Ha UMdPOBi HABUYKM
npaLiBHUKIB B 3aN1€XKHOCTI Bif, piBHA ix KBanidikaLii.

Ak BUAHO 3 puc. 1, ana 82% scix npodeciit (all jobs), 3aTpebyBaHUX Ha PUHKY Npauj, daxiBuam HeobxigHO maTh undpPoBi
HaBM4YKK. Cepea, HMUX HaBITb ANA HU3bKOKBaNidpiKoBaHMX pobounx micub (low-skill occupations) 77% npaujisHuKam noTpibHO maTh
UMPPOBI HaBMYKK, gNa poboumnx Micub cepenHboi KBanidikauii (middle-skill occupations) Ta BucokoksanidikoBaHMx npodeciii
(high-skill occupations) BignosiaHo 85% Ta 83% npaLiBHUKaM.

LlikaBMM € TaKOXK aHai3 3a1eXHOCTi MiXK PU3MKOM BTPATM POb0OYOro micusa Yepes aBTOMATM3aLLito Ta piBHEM CPOPMOBAHOCTI
undpPOBUX HABUYOK NPaLLIBHUKIB pi3HOI KBanidikauii (Bia HM3bKOKBaNiGIKOBaHMX A0 BUCOKOKBaNipikoBaHMX) (puc. 2).

Ha puc. 2 nokasaHo, Wwo 3 Yacom byae aBTomaTM30BaHO A0 71% Hu3bKokBanidikoBaHux npodeciii (low-skill occupations).
3oKkpema cepeg HMX 80 80% poboumnx micub Taki, Ana AKX HeobxigHi 6a3osi umMdposi HaBuYKK (baseline digital skills) npauisHuKiB,
1 no 60% Takux, AnA AKUX NOTPIGHI cneundivHi uModposi HaBuukuK (specific digital skills).
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Skill Level Total Number of Job Adverts in % of Job Adverts in
Job Adverts Occupations Requiring Occupations Requiring
Digital Skills Digital Skills
Low-Skill 2,111,889 7%

Middle-Skill 2,602,348 8

High-Skill 4,685,953 83%

II“.‘I
»°

All Jobs 9,400,191 82%

Puc. 1. Nonut po6oTopasuiB Ha LMPPOBI HABMUKM NPALIBHUKIB 3a/1€}KHO BiA piBHA iX KBanidikauii
(Pecypc: 3a faHMMM AOCNiKEHHA 3 BUBYEHHA NOTOYHOrO CTaHy NONUTY Po60TOAaBLIB Ha UMGPOBI HABUYKKU HA PUHKY NpaLi
Benuko6puranii (Llewellyn, 2020; Burning Glass Technologies, 2019: 29)

Skill Level Baseline Specific Digital
Aggregated automation risk of (Aggregated automation risk (Aggregated automation risk
all job adverts) of job adverts in occupations  of job adwverts in cccupations

requiring baseline digital skills) requiring specific digital skills)

Low-Skill 60%
Middle-Skill
High-Skill 8%

ALL JOBS 61%

Puc. 2. CniBBiAHOLWEHHA MiXK PU3MKOM BTPATU poboumMX MicLb Yepe3 aBTomMaTU3aL,ito, KBanidikaLielo NnpauiBHUKIB Ta piBHem
cpopmoBaHOCTi iX LUPpPOBUX HABUUOK
(Pecypc: 3a AaHUMMU [OCNIAKEHHA 3 BUBYEHHA NOTOYHOrO CTaHY NONUTY Po60TOAAaBLIB Ha UMPPOBI HABUYKU HA PUHKY NpaLi
Benunko6puraHii (Llewellyn, 2020; Burning Glass Technologies, 2019: 34)

BignosigHo ana npodeciii cepeaHboi KBanidikauii (middle-skill occupations) cTaTucTMKa Taka: pu3MK aBTOMaTM3aLii
npodecinn — ao 43% B winOMy, 30Kpema pobounx micupb 3 3aTpebyBaHnmm 6azoBumn LUdbpoBi HaBuukK (baseline digital skills)
npauiBHUKIB — 80 57%, i3 cneundivHnmm undposmumu HasuuKamu (specific digital skills) — no 38%.

AK BUAHO 3 pUC. 2, BUCOKOKBaNidiKkoBaHi paxiBLi MatoTb HAMMEHLLMWI PU3KNK BTPATU POBOUMX MiCLb: PU3MK aBTOMATM3aL,i
npodecin — o 19% B winomy, 30Kkpema pobounx micup 3 3aTpebyBaHnmm 6azosumn LndpoBi HaBuukK (baseline digital skills)
npauiBHuKiB — 80 37%, i3 cneundivHnmm undposmumn Hasmukamu (specific digital skills) — no 18%.

TaKi TeHAEHLUji B LinOMy NOB'A3aHi 3 PO3BUTKOM LMbPOBUX TEXHONOTII, 30KpEMa TaKMMU, AK NPOrpamHe 3abesneyeHHn
ONA aBTOMATU3aLT NeBHUX TUNiB pobiT, poboTn3auia 6araTbox BUPOOHUUYMX NPOLECiB, BUKOPUCTAHHA TEXHONOri Ha OCHOBI
LUTYYHOrO IHTENEKTY Ta iH.

[Ons BM3HAYeHHA piBHA CPOPMOBAHOCTI LUMPPOBUX KOMMETEHTHOCTEN FPOMAZAH Ta LWAAXiB iX popmMyBaHHA B Pi3HUX
KpaiHax po3pob6iaanck HauioHanbHi CTPYKTypu IKT rpamoTHOCTI Ta/abo CTPYKTYpU LMPPOBUX KOMMETEHTHOCTEN:

— Liudposa TpaHchopmaLis: mixkHapoaHa cTpykTypa IKT rpamoTHocTi (2007 p.)

— Digital Transformation: A Framework for ICT Literacy
(http://www.ets.org/Media/Tests/Information_and_Communication_Technology_Literacy/ictreport.pdf);

— CrpykTypa IKT ans wkonspis (IpnaHgia, 2007 p.)

— ICT Framework: a Structured Approach to ICT in Curriculum and Assessment
(http://www.ncca.ie/uploadedfiles/publications/ict revised framework.pdf);

— Cim piBHiB iHGOPMALiMHOI rPamMOTHOCTI ANA CTyAeHTIB, BUMTENiB Ta 6ibnioTekapis (BennkobpuTtatis, 2011 p.)

— SCONUL Seven Pillars of Information Literacy (http://www.sconul.ac.uk/sites/default/files/documents/coremodel.pdf);

— CTpyKTypa ouiHoBaHHA undposmx Hasnyok (Hopseris, 2013 p.)

— Learning Outcomes in Digital Skills
(http://www.vox.no/contentassets/1b6e2c7cb20e4609997b1f28f6f7df39/laringsmal-som-
pdf/laringsmal_digitale_ferdigheter.pdf);

— CTpyKTypa undpoBa KOMMNETEHTHICTb ANA y4HiB (ABcTpis, 2013 p.)

—Digi.komp — Digitale = Kompetenzen Informatische Bildung (http://digikomp.at/praxis/portale/digitale-
kompetenzen/die-initiative/digikomp-unverzichtbar.html);

— MiXKHapoAHi foCNigKeHH” y ranysi Komn’'toTepHoi Ta iHGOPMALLIMHOT FPaMOTHOCTI: CTPYKTYpa ouiHtoBaHHA (2013 p.)

— International Computer and Information Literacy Study: Assessment Framework (ICILS Assessment Framework),
(http://www.iea.nl/fileadmin/user_upload/Publications/Electronic_versions/ICILS_2013_Framework.pdf);

— DIGICOMP: CTpyKTypa A4/19 PO3BUTKY Ta PO3yMiHHA undpoBa KoMneTeHTHicTb B EBponi (EC, 2013 p.)

— DIGICOMP: A Framework for Developing and Understanding Digital Competence in Europe
(http://ipts.jrc.ec.europa.eu/publications/pub.cfm?id=6359);
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— MixHapoaHa CTPYKTypa OLiHI0BaHHA megia Ta iHbopmauiinHoi rpamoTHocTi (KOHECKO, 2013 p.)

— Global Media and Information Literacy Assessment Framework
(http://unesdoc.unesco.org/images/0022/002246/224655e.pdf);

— PO3BUTOK LMpPOBOI rpaMOTHOCTI Ans cTyaeHTiB (BeankobpuTanis, 2014 p.)

— Developing Digital Literacies (https://www.jisc.ac.uk/guides/developing-digital-literacies);

— CTpYKTypa NpocyBaHHA TeEXHONOTIM ans yyHiB (LLoTnanain, 2014 p.)

— Technologies Progression Framework
(http://www.educationscotland.gov.uk/learningandteaching/assessment/progressandachievement/significantaspectsoflearnin
g/curriculum/technologies/progress.asp);

— CTpyKTypa eBponeincbKoi e-komneTeHTHocTi (EC, 2014 p.)

— European e-Competence Framework 3.0 (http://www.ecompetences.eu);

— KBanidikauis HaBMYoK LuMdpoBoi rpamoTHOCTI 414 y4His (Yenbc, 2015 p.)

— Digital Literacy Skills Qualification (http://dera.ioe.ac.uk/22223/1/150205-design-principles-for-the-essential-digital-
literacy-skills-qualification-en.pdf);

— Undposa komneTeHTHicTb Europass (€C, 2015 p.)

— Europass Digital Competence (Europass — European Skills Passport),
(https://europass.cedefop.europa.eu/sites/default/files/dc-en.pdf);

— MixHapogaHi ctaHaapTh ISTE gns yuHis, ISTE — mixkHapoAHe TOBapmUCTBO 3 BUBYEHHSA TeXHO/OTiN B ocBiTi (2016 p.)

—ISTE's standards for students (ISTE — International Society for Technology in  Education),
(http://www.iste.org/docs/Standards-Resources/iste-standards_students-2016_one-
sheet_final.pdf?sfvrsn=0.23432948779836327).

— [docnigKeHHA pisHUX €BPONENCbKMX KpaiH Ta €Bpocoto3y B uiomy bynm o6'egHaHi, Ha OCHOBI Yoro po3pobneHi
yHidiKoBaHi CTpyKTypu LMdpPOBOi KOMMNETEHTHOCTI Ana rpomaaaH €C (Digital Competence Frameworks):

— DIGICOMP: CTpyKTypa 411 pO3BUTKY Ta PO3yMiHHA UndppoBoi KomneTeHTHOcTI B €EBponi (EC, 2013 p.)

— DIGICOMP: A Framework for Developing and Understanding Digital Competence in Europe;

— €BponeicbKa CTPYKTYpa LMdpoBOi KOMNETEHTHOCTI A4/ rpomagsaH (EC, 2016 p.)

— European Digital Competence Framework for Citizens (DigComp);

— DigComp 2.0: CTpykTypa uMdpoBOi KOMNETEHTHOCTI Ana rpomagasH, Bepcia 2.0 (EC, 2016 p.)

— DigComp 2.0: The Digital Competence Framework for Citizens;

— DigCompConsumers: CTpyKTypa undpoBoi KOMNETEHTHOCTI Ans cnoxueadis (EC, 2016 p.)

— Digital Competence Framework for Consumers (DigCompConsumers);

— DigComp 2.1: CTpyKTypa L1dpoBOi KOMNETEHTHOCTI AN rpoMmaasH, Bepcia 2.1 (€C, 2017 p.)

— DigComp 2.1: The Digital Competence Framework for Citizens with eight proficiency levels and examples of use;

— DigCompEdu: CtpykTypa undpoBoi KomneTeHTHOCTI Ana ocsiTaH (EC, 2017 p.)

— European Framework for the Digital Competence of Educators (DigCompEduy);

— Po3BUTOK LMIPOBOI KOMNETEHTHOCTI A1A MpaLeBnallTyBaHHA: 3a/ly4YeHHA Ta MNiATPUMMKa 3aLikaBNeHMX CTOpiH i3
BMKopucTaHHAM DigComp (EC, 2019 p.)

Developing digital competence for employability: Engaging and supporting stakeholders with the use of DigComp.

HaBenemo xapakTepucTUKM NogaHUX BULLE CTPYKTYP LMdPOBOi KOMMNETEHTHOCTI, po3pobieHux B EC.

DigComp

B eBponeicbKiin cTpyKTypi undposBoi KomneTeHTHOCTI Ansa rpomagaH (DIGICOMP: A Framework for Developing and
Understanding Digital Competence in Europe), Takox Bifomiit ak DigComp, NPONOHYETLCA IHCTPYMEHT A1 NigBuULLEHHA undpoBoi
KOMMNETEHTHOCTI rpomagsH (Ferrari, 2013). Mepwnii BapiaHT DigComp 6yB po3pobaeHnii eBPONeNCbKMM HAaYKOBO-40CAIAHUM
ueHTpom JRC (JRC — Joint Research Centre) K HayKOBWIA MPOEKT Ta Bnepwe onybaikoBaHuit y 2013 poui. DigComp cTaB
OPIEHTMPOM A1 PO3BUTKY Ta CTPATEriYHOro NAaHyBAHHA iHiLiaTMB LMbPOBOi KOMNETEHTHOCTI AIK HA EBPOMENCbKOMY PiBHi, TaK i
Ha piBHi geprkas-yuneHis EC.

Ha noyatKy 2016 poKy BuiiLLAa HOBa BEPCiA EBPOMNENCHKOI CTPYKTYPU LUndPOBOT KOMNETEHTHOCTI 414 rpomaasnH (European
Digital Competence Framework for Citizens (DigComp)), yTO4HeHa, 3 ypaxyBaHHAM PO3BUTKY LMbpoBuxX TexHonorin (DigComp,
2016). Lia Bepcia AOKYMeHTY BBaXKaeTbcA Bepcieto DigComp 1.0.

Y yepsHi 2016 poKy HaykoBo-gocniaHum ueHTpom JRC 6yno onybnikoBaHO HacTynHy Bepcito CTPyKTypu undposoi
KOMMeTEeHTHOCTI Ana rpomagsaH DigComp 2.0 (DigComp 2.0: The Digital Competence Framework for Citizens) 3 oHOBNEHO
TEPMIHO/IOTiE0 Ta KOHLLENTYya/IbHOK MOAENI0, @ TAKOXK 3 NPUKNALAMU ii BNPOBaAKEHHA HA EBPOMENCbKOMY, HaLlioOHAaNbHOMY Ta
perioHanbHomy pisHi (Vuorikari&Punie&Carretero Gomez&Van den Brande, 2016). Hapasi BoHa € 6a30B0t0 Bepcito, Ha Ky daxisui
ONUPAOTLCA B NMUTAHHAX BU3HAYEHHA PiBHA UMPPOBOT KOMNETEHTHOCTI rpomaaaH €C 11 iHWKUX gepiKas Ta WAAXiB GopmyBaHHA
3a3Ha4YeHOi KOMMETEHTHOCTI.

Y DigComp 2.0 nogaHo aeTanbHy CTPYKTYPY UMPPOBOT KOMMETEHTHOCTI Ta peKoMeHAau,ii gns ii PO3BUTKY EBPOMNENCBKUX
rpomagaH. CTpyKTypa LMdpoBOi KOMNETEHTHOCTI CKNaAaeTbeA 3 5 KaTteropit (puc. 3).

KopOoTKO 0xapaKTepmn3yeMo KOXKHW 3 KOMMNOHEHTIB, 306paxeHux Ha puc. 3 (Vuorikari&Punie&Carretero Gomez&Van den
Brande, 2016):

1. IHgpopmayiiina 2pamomHicme (Information and data literacy):

® yMiHHA dopmyntoBaT iHGopMaL,iiHi NoTpebu, 3Haxo4UTV Ta OTPUMYBATU [aHi;
® aHani3yBaTMU 3MICT 3HANAEHOTO LMPPOBOro KOHTEHTY, OLIHIOBATU aKTYyasIbHICTb AKepena faHux;

® 36epiraHHs, BNOPAAKYBaHHA Ta yNpasAiHHA LMGPOBUMU AAHUMU.
2.CninkysaHHa ma cnienpaya (Communication and collaboration):
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® YMiHHA B3aEMOZIATH, CMiNKYBATUCA Ta CMiBMNPALIOBATA 3 BUKOPUCTAHHAM LUPPOBUX TEXHONOTIN;

® HpaTH y4acTb Y CYCNiNbHOMY KUTTA Yepes AepiKaBHi Ta npuBaTHI LMdposi nocayru;

® [IOTPMMaHHSA eTUYHOI NoBeaiHKK Npu poboTi 3 uMdpoBuMK TexHoNoriaMU ("'MepeRHUI eTuket");

® ynpaB/iHHA UMPPOBOIO iAEHTUYHICTIO.
3.CmeopeHHA yugposozo koumeHnmy (Digital content creation):

® CTBOPEHHA Ta peAaryBaHHA UMPPOBOro KOHTEHTY;

® [OTPUMAHHA aBTOPCbKMX NpaB y NpoLeci poboTu 3 AaHNMU;

® YMiHHA CTaBUTU KOPEKTHI 3anuTK Npu poboTi 3 iHGopMaLIMHUMM CcUCTEMAMM Ta KOMN'IOTEPHUMU MEPEKaMMU.
4.IHgpopmayiiiHa 6e3neka (Safety):

® 3aXWCT NPUCTPOIB, UMPPOBOTO KOHTEHTY, MEPCOHANIbHUX AaHMX Ta KOHOIAEHUIMHICT B LMOPOBUX CEPeOBULLAX;

® 3aXUCT Gi3MYHOro Ta NCMXOIOTIYHOTO 340P0B's;

® yYCBiAOM/IEHHA CNiBBIAHOLEHHA PaLiOHaIbHOrO BUKOPUCTAHHA LMPPOBUX TEXHOOTIM ANA couianbHOro 6narononyyus;

® yCBiZLOM/IEHHA BNANBY LMDPOBUX TEXHO/IOFIN HA HABKOIMLLHE CepesoBULLE Ta iX paLioHaIbHEe BUKOPUCTAHHS.
5.¥YmiHHA supiwysamu npobaemu (Problem solving):

® BUAB/MEHHA NOTPeb Ta 3aBAaHb Ta BUPILIEHHA KOHLENTyasbHUX Npobnem Ta nNpobieMHUX CUTyauin y undposmx

cepefoBuLLAX;
® BUKOPUCTAHHA LMdpoBUX 3acobiB Ana BupilieHHA Npobnem;
® YMiHHA CNigKYBaTU 33 €BONIOLLIEID LIUPOBUX TEXHONOTIN.

7 Indopmauiiiva .
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_ literacy
/" YMinHA Bupiwysath e mm—— 72 KoMynhawa T =
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Puc. 3. EBponeiicbKa CTpYKTypa LudppoBOoi KOMNETEHTHOCTI AnA rpomagaH DigComp 2.0
(Pecypc: BnacHa po3pobka Ha ocHoBi gkepena (Vuorikari&Punie&Carretero Gomez&Van den Brande, 2016))

MoTo4yHa Bepcia CTPYKTypn undpoBOi KomneTeHTHOCTI ana rpomagsaH DigComp 2.1 pospobneHa B 2017 poui
(Carretero&Vuorikari&Punie, 2017). BoHa € yTOUHEHHAM CTPYKTYpU LUUdPOBOI KOMNETEHTHOCTI Ans rpomagsaH DigComp 2.0 1
npu3HavyeHa ANf PO3LUMPEHHA Ta AeTaNbHiWOro onucy PiBHIB LMPPOBOT KBaNidiKaLii 3 NPUKIaAaMM iX BUKOPUCTAHHA.

DigCompConsumers

B eBponelicbKii cTpyKTypi umdposoi KomneTeHTHocTi DigCompConsumers (Digital Competence Framework for
Consumers), po3pobneHuii y 2016 poui, NPONOHYETbCA OCHOBA A1A MIATPUMKM Ta BLOCKOHANEHHA LMPPOBOI KOMNETEHTHOCTI
cnoxusauis (Brecko&Ferrari, 2016). [laHa KOMNETEHTHICTb BU3HAYAETLCA AK KOMMETEHTHICTb, AKY NOTPIBHO MaTK CNoXu1Bayi 4ns
aKTMBHOro Ta 6e3neyHoro o¢yHKLUiOHYBaHHA Ha uudppoBomy puHKy. CTpyktypa DigCompConsumers CKAapaeTbca 3
14 KOMNeTeHTHOCTeN 3 MPUKNALAMM 3HAHb, YMiHb Ta HABUYOK AN KOMKHOT KOMNETEHTHOCTI.

DigCompEdu

B €C aKTMBHO NPOBOAATLCA AOCNIAKEHHS, MPUCBAYEHI MOLWYKY WAAXIB NiABULLEHHA KBanidiKauii eBponencbKux yumtenis
B3arasi Ta ix uMdpPOBOi KOMNETEHTHOCTI 30Kpema.

[nA BU3HaYeHHsA piBHA chopmMoBaHOCTI LLMPPOBOT KOMNETEHTHOCTI y4uTeNiB B PisHWUX KpaiHax EC NpoBOANIUCL PO3POOKK
HaLioHaNbHWUX CTaHAAPTIB, CTPYKTYP, Mogenei ouiHioBaHHA IKT Ta/abo undposoi KomneteHTHOCTI BunTenis (PiHnaHain, 2012 pik;
Higepnanam, 2012 pik; EctoHin, 2013 pik; IcnaHin, 2014 pik; BeankobpuTtanis, 2015 pik; Asctpin, 2016 pik; Hopserisa, 2017 pik).
MpoBegeHi pocniaxkeHHs Oyno ysarafibHEHO B €AWHY EsporelicbKy Cmpykmypy Uu@posoi KomnemeHmHocmi 078 oceimsH
DigCompEdu (European Framework for the Digital Competence of Educators), po3pobneHy 8 2017 poui (Redecker, 2017).

CmpyKkmypa yugposoi komnemeHmHocmi 041 ocgimaH DigCompEdu opieHToBaHa Ha BUMTENIB Ta BUKNaAauiB yCix piBHiB
OCBITU (Bif, AMTAYOro cafika 4O BMLLOI Ta NICAAAMNAOMHOI OCBITU, 3araibHOT Ta NpodeciliHoi, HaBY4aHHA OCi6 3 0cobANBUMM
notpe6amu Ta B HepopManbHUX HaBYAIbHUX KOHTEKCTAX).

Y CTPYKTYpi BU3HAUEHO 6 OCHOBHUX CKNAZLOBUX, LLLO MICTATb 22 KOMMNOHEHTH (BUKNAZaHHA Ta HaBYaHHA, LMdpPOBI pecypcy,
OL,iHIOBaHHSA, PO3LUMPEHHA MOXK/MBOCTEN YYHiB, NpodeciiHa 3any4eHicTb, CNPUAHHA LMPPOBIA KOMNETEHTHOCTI Y4HIB). B Linomy
BOHW YTBOPIOIOTb LMPPOBY KOMNETEHTHICTb Nnegarora (Redecker, 2017; Mop3e&Bembep&InadyH, 2019).

3anponoHoBaHa moaenb DigCompEdu moxe BWKOPUCTOBYBATUCH NedaroramMu ANnA BU3HAYEHHA BJ/IACHOTO pPiBHA
chopMoBaHOCTI LMPPOBOi KOMNETEHTHOCTI. A came, A1a 3PYYHOCTI BUKopucTaHHA y DigCompEdu pisHi cdopmoBaHocTi LmMdpoBoi
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KOMMNETEHTHOCTI NoB'A3aHi 3 WicTbma PiBHAMM, LLO 3aCTOCOBYIOTLCA 3ara/ibHOK EBPOMNENCHKOIO CTPYKTYPOIO AN1A BU3HAYEHHA
pisHA BonoAiHHA moBamu (Common European Framework of Reference for Languages — CEFR) — 8ia, A1 no C2 (Redecker, 2017: 28).

Developing digital competence for employability

Y 38'A3Ky 3 undpoBoto TpaHCchopMaL,ielo cycninbeTea LMPOBA KOMMETEHTHICTb CTAE BAXK/NIMBOIO ANA NPaLEBAALWTYBAHHSA.
Limdposi TexHonorii BCe Hinblue BNANBAIOTL HAa PUHOK MpaLLi Ta XKUTTA Ntoel B3arani.

[ns BUBYEHHA LMX NUTaHb y YepBHi 2019 poky B EC byno po3pobaeHo pekomeHaalii gns poboTonasuiB, NpaLiBHUKIB Ta
LWyKayiB poboTun "Po38UumoK yugpposoi KomnemeHmHoOcmi 0414 NpayesaauwmysaHHa 3aay4eHHA ma NiOMpPUMKa 3ayiKasaeHux
cmopiH i3 sukopucmaHHAm DigComp" (Developing digital competence for employability: Engaging and supporting stakeholders
with the use of DigComp) (Centeno&Vuorikari&Punie&O Keeffe&Kluzer&Vitorica&Lejarzegi&Martinez de Soria&Bartolomé,
2019). MeTolo UbOro AOCNIAXKEHHA € aHaNi3 Ta BUSHAYEHHA NPAKTUYHUX Ta ePeKTUBHMX CNOCO6IB 3a0XOYEHHA Ta NIATPUMKM
nocepeaHuUKiB Ha PUHKY Npali 3 ypaxyBaHHAM iX UMPPOBMX HABMYOK HA OCHOBI CTPYKTYpU UMPPOBOI KOMNETEHTHOCTI ANA
rpomagaH DigComp.

OBrOBOPEHHA

BuBueHHA 3apybixkHoro paocsigy KpaiH €C y ranysi ¢opmyBaHHA i PO3BUTKY UMOPOBMX HABUYOK i LMpPOBOI
KOMMETEHTHOCTI 419 TPOMAAAH NOKasano, LWo:

® MPOTArOM TpMBanoro Yacy B EC BeAyTbCA MOLWYKM WANAXIB POPMYBaHHA i PO3BUTKY LMGPOBUX HAaBMYOK i LMbpOBOI
KOMMNETEHTHOCTI A1 TPOMaJsH;

® Ha TenepiwHin Yac B EC po3pobneHo Ta anpoboBaHO CTPYKTYpU UMPPOBOI KOMNETEHTHOCTI ANA Pi3HUX KaTeropii
HaceNleHHs, pisHUX npodecili ToLwo;

® €BPONENCbKMMU KpaiHamMM BeAETbCA aKTUBHA NIATPMMKaA iHiLiaTMB 3 opMyBaHHA | PO3BUTKY LUPPOBOT KOMNETEHTHOCTI
rpomagsaH, 30Kpema OCBITAH Ta MOJIOA,.

Pe3ynbTaTi BUBYEHHA EBPOMENCHKOrO AOCBIAY 3 PO3BUTKY LMGPOBMX HAaBUYOK i LUGPOBOT KOMNETEHTHOCTI HAaCeeHHA

NnokKasa/iv, Wo Ha TenepiwHili Yac gna YKpaiHu y AaHii ranysi HeobxigHo 34iCHUTY TaKi BaXKMBI KPOKU:

® BU3HAUMTM WAAXM NiABULLEHHA LMPPOBOI FPaMOTHOCTI HaceNneHHA YKpaiHu B Linomy;

® po3pobUTN Ha Aep)KaBHOMY pPiBHI cTpaTerii 3 NiABULLEHHA LMPPOBUX HABMYOK i LUMPOBOI KOMNETEHTHOCTI Pi3HUX
KaTeropii HaceneHHa YKpaiHu; 34ilcHIOBaTU NiATPUMKY NPOEKTIB y AaHiN ranysi;

® P03pOBUTU CTPYKTYPY LMPOBOI KOMNETEHTHOCTI A4 YKPAIHCbKUX TPOMaAAH 11 OKPECINTM LUAAXM ii BNPOBaAKEHHS;

® 33TBEPAMTU NPOEKT CTPYKTYpU umoposoi KOMMETEHTHOCTI ana YKpaiHCbKMX OCBITAH
(Mop3e&bazeniok&BopomHikosa&JemeHmiescoka&3axap&HaHaesa&MNaciyHuk&YepHikosa, 2019), po3pobutn mexaHismu
BMNPOBagKeHHA 3a3HaYeHOi CTPYKTYPU 418 NiABULLEHHSA KBanidiKaLil neaaroriyHnx Kagpis;

® CUCTEMATUYHO 34iCHIOBATM YA0CKOHANEHHSA UMPPOBUX HABUYOK i LMdPOBOT KOMNETEHTHOCTI OCBITAH B LLiIOMY.

BMUCHOBKU TA NEPCNEKTUBU NOAANbLUMX AOCNIAXEHD

TakMM 4YMHOM, LM(PPOBA KOMMETEHTHICTb € OAHIED 3 HAMBAMK/AMBILIMX Y CY4aCHOMY CyCMinbCTBi, B YMOBAxX AKOro
TEXHONOTiYHI IHHOBALLT 3MiHIOIOTb PUHOK NpaL,i, 3HaHHA, YMiHHA, HABUYKKM, KOMMNETEHTHOCTI, WO HeobXiAHi ANA XKUTTA Ta poboTH
B LMbpOBOMY CyCninbCTai. TOMY BaXK/IMBUM 3aBLAHHAM Cy4aCHOI OCBITM € POPMYBAHHSA Ta PO3BUTOK K/IOYOBMX KOMMNETEHTHOCTEMN,
30Kpema LmdpoBux AnA NigroToBkM ManbyTHix daxisLis aAns HeicHyroumx npodecii.

B nepcnektnBax noAanbWwnx AOCAIOKEHb — BiACNIAKOBYBAaHHA TPEHAIB Y rany3i yAOCKOHaNeHHA UMPPOBUX HABUYOK i
UMPPOBOT KOMMNETEHTHOCTI ANA BNPOBAaAKEHHA NPOBILHMX EBPONENCHKMX Ta CBITOBMX NPAKTUK Yy BNACHY NPodeciinHy AianbHICTb.
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DIGITAL SKILLS AND COMPETENCIES: FOREIGN EXPERIENCE OF EU COUNTRIES AND PROSPECTS FOR UKRAINE
O.V. Strutynska
National Pedagogical Dragomanov University, Ukraine

Abstract. The paper examines the foreign experience of EU countries in the field of formation and development of digital skills and competencies
for citizens, which is directly related to the intensive development of digital technologies and digital transformation of the society as
a whole.

Formulation of the problem. The rapid technological breakthrough in many industries leads to significant changes in the global labor market.
According to many analysts, the digital transformation of the economy will lead to the fact that in the coming years, many professions
and specialties will change dramatically or disappear altogether. The emergence of new professions leads to the need to form new
skills and competencies of professionals, in particular related to the ability to work with digital technologies, namely digital skills and
competencies.

Materials and methods. The study is used research methods such as systematic analysis of scientific, methodological, and Internet sources on the
research problem, comparison of digital competence structures for citizens of different EU countries.

Results. The study of foreign experience of EU countries in the field of formation and development of digital skills and competencies for citizens
showed that such studies are directly related to the rapid development of digital technologies, the digital transformation of various
sectors of society (manufacturing, economy, business, education, social sectors, etc.). as well as the development digital society. To
this end, the EU has long been looking for ways to improve digital skills and competencies for citizens; developed and tested structures
of digital competencies for different categories of the population. Besides, European countries are actively supporting initiatives to
form and develop digital competencies of citizens, including educators and youth.

Conclusions. Digital skills and competencies are among the most important in today's society, where technological innovation is changing the
labor market, knowledge, skills needed to live and work in a digital society. Therefore, an important task of modern education is the
formation and development of key competencies, including digital, to train future professionals for non-existent professions.
Necessary steps for Ukraine in this area are not only the development of digital competence frameworks for citizens, educators,
youth, etc. but also the identification of ways to increase the digital literacy of the population of Ukraine as a whole.

Keywords: digital skills, digital competence, digital competence framework, foreign experience.
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PopmynioeaHHa npobaemu.Ha cy4acHomy emani po3eumky oceimu e YKkpaiHi ece binbwoi yeazu Habysae npobaema docmymnHicmi oceimu
0715 ecix dimel, 30kpema i 0n1a Oimeli 3 ocobausumu nompebamu. PechopmysaHHa e oceimi, wo 8idbysaemocs, nepedbayae
iHMmeezpayito HayioHanbHOI cucmemu oceimu 8 caimoauli ocgimHili npocmip ma 3a6e3neyeHHs pisHocmi npas y 3006ymmi AKicHoi
ocsimu scim epomadaHam YKpairu. NepebysarHa 3sudaliHux dimeli i 0imel 3 0bMerceHUMU MOXIUBOCMAMU 8 0OHOMY KAdAci,
HABYAHHSA iX 0OHOYACHO, CMBOPIOE 0cObUBI yMOBU U000 Op2aHi3ayii HagyanbHoO20 npyecy, nompebye po3pobKu HOBUX NiOX00ie
00 HagYaHHA 8cix 0imeli 8 yMoB8aX iHKH03ii. 3a3HaYeHe CMOCYEMbCA MAKOXC | HABYAHHA MAMEMAMUKU y4Hie 5-6 Kaacie 0cHOBHOI
wKonu.

Mamepianu i memoou. []na nposedeHHs 00CAiOHEeHHS 8UKOPUCMAHO MeopemuYHi (aHani3 HayKoso-memoOu4HoI aimepamypu, aHani3
memodie i nNpuHyunie HaBYAHHA 8 YMOBAX iHK3ii, aHani3 Mmemodie HaBYAHHA MAMeMAmuKu, NopieHAAbHUl aHani3 0nsa
3’AcyB8aHHA pi3HUX Mo2nadie Ha npobaemy) ma emmipuHi (cnocmepexceHHs, 6eciou) Memoou HaBYAHHS.

Pe3zynasmamu. OnucaHo memodu HABYAHHA MAMeMAMUKU Y4Hi8 5-6 Kaacie 8 ymoeax iHKA3il, a makox« ocobausocmi opmy8aHHsA i
po38UMKY pi3HUX Hags4yanbHUx Oili, AKi 3abe3nevyylomos epekmusHicms HABYAHHA ma 3asayveHHA Oimeli 3 ocobausumu
nompebamu 0o KosnlekmueHoi pobomu. Po3pobaeHo pekomeHOayii uj000 subopy ¢popm i memodie pobomu, a makoxc 3acobie
HABYAHHSA, BPAX0BYIOYU HABYAbHI Nepesazu y4Hie. 3arnpPornoHo8aHO 000aMKO8Ii NPUHYUMNU Op2aHi3ayii HAB4YAHHS.

BucHo8KU. 3acmocy8aHHA onucaHux memodie Ha84YaHHA Oa€ 3Mo2y nidsuUUMU Mi3HABAsbHY AKMUBHICMb Y4Hi8, pO38UHYmMU iXx meopuyi
30i6Hocmi, 3anyyumu dimeli 8 oceimHili npoyec, cmumyatosamu camocmiliHy OifiAbHICMb Y4Hi8, 8UXOB8YBAMU 8 HUX MO3UMUBHI
AKocmi ocobucmocmi, 30Kkpema mosepaHmde | criedymauee cmaeseHHs 00uH 00 00HO020, MUM CAMuM nidsuwuMuU
eghekmusHicmeo i Akicme ocgimu.

K/TKOYOBI C/IOBA: Memodu HA8YAHHA MAMeMamuKU, yHisepcasbHi Has4anbHi Oii, pe2ynamueHi yHigepcanoHi Hag4aseHi Oii, Ni3HA8ANbHI
yHieepcanbHi Hag4yasbHi dii, iHOUBIdyasnbHa ma e2pynoea poboma, Memoo «HOBU3HUY, iHKAKO3UBHE HABYAHHA MAMEMAMUKU.

BCTYN

BignosigHo 00 3aKoHy YKpaiHu «Ipo ocBiTy» rpomaaaHy YKpaiHM MatoTb NPaBO Ha OCBITY B YCiX HABYaNbHUX 3aKNaaax, y
TOMY YMCni Ha 6e3onnaTHy OCBITY B AEPYKABHUX | KOMYHANbHUX HAaBYaIbHWUX 3aKNaAax He3aNeXHO Bif CTaTi, pacu, HaLioHabHOCTI,
COLLiaNbHOrO | MAHOBOTO CTaHy, POAY Ta XapaKTepy 3aHATb, CBITOFNAAHMX NEPEKOHAHb, HANIEXKHOCTI A0 NapTii, CTaBAEHHA 40
penirii, BipocnoBiaaHHA, CTaHy 340POB's,, 0COBIMBMX OCBITHIX MOTPEDL, MiCLA NPOXKMUBAHHSA Ta IHWWX O3HAK.

MUTaHHA WOAO 3araNbHOOOCBITHLOI OCBITU AiTel 3 0OMEXEHUMU MONKAMBOCTAMM PEryNtoOTLCA B MOCTAHOBAMM,
HaKa3aMu Ta 3aKoHamMM YKpaiHu:

—MocTtaHoBa KabiHeTy MiHicTpiB YkpaiHu Big 09.08.2017 Ne 588 «[po BHeceHHAa 3MiH Ao [MopAagKy opraHisauii
iHK/II03MBHOMO HaBYaHHA Y 3ara/ibHOOCBITHIX HAaBYa/IbHUX 3aK1a4ax»;

— Haka3 MiHictepctsa ocBiTh i Hayku YKpaiHu Big 31.12.2015p. Ne 1436 «[po 3aTBeparkeHHa lnaHy 3axoAis LWoAo
3abe3neyeHHn NpaBa Ha OCBITY AiTel 3 0c061MBUMM OCBITHIMM NOTPpebamm B 3araIbHOOCBITHLOMY NPOCTOPI».

— Hakas MiHicTepctBa 0oCBiTU | HayKu YKpaiHum Big 23.04.2018 Ne 414, 3apeectpoBaHoro B MiHicTepcTBi tocTuLii YKpaiHu
11 TpaBHa 2018 p. 3a Ne 582/32034 «[po 3aTBepAKeHHA TUMOBOro nepeniky cnewjanbHMX 3acobis KopekLii NcMxodisnyHoro
PO3BUTKY AiTei 3 0cC06AMBUMM OCBITHIMM NOTPeBaMM, AKi HABYAIOTLCA B iIHKNHO3UBHMX Ta CMeLiaibHUX KNacax 3aKnagiB 3araabHol
cepegHboi OCBITUY.
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B YKpaiHi nepLi KpoKM w040 BNPOBAAKEHHS iHK/IO3MBHOIO HaBYaHHSA 34iMCHIOOTLCA B rafly3i AOWKINbHOT Ta NOYaTKOBOI
ocBiTw. Mpo ue ceigyatb gocnigxeHHsa A. Konynaesoi, /1. byask, K. KocoBoi Ta iH. MpakTMYHUin foceig pobotn B cneujianbHUX
KOPEKUiIMHUX Knacax MoOKasye, L0 MalKe B KOXHOMY Knaci € y4Hi, fKi BiAgcTaloTb Big, CBOiX OAHOKNACHMKIB B 33aCBOEHHI
MaTeMaTUYHUX 3HAHb.

HaByanbHa gucumniiHa «maTtemaTuKa» B 5-6 Knacax BKk/IoYae B cebe TaKi cknagoBi: apudmeTnka, noyaTkm anrebpu Ta
noyaTkn reomeTpii. Il BUBYEHHA CNPAMOBaHe Ha 3aCBOEHHA YYHAMM CUCTEMM MaTeMaTUYHUX 3HaHb, BMiHb | HABUYOK, HEOBXiAHNX
O1A NOAANbLIOTO BUBYEHHA anrebpu, reomeTpii, anrebpu i noyaTKiB aHanisy Ta CymixkHUX aucumniin (pisuka, ximis, bionoris,
iHpopMaTKKa iT.MN.). TAKMM YMHOM, BUBYEHHSA LLET ANCLMNAIHK Nepeabayae 3aCBOEHHA YYHAMM CUCTEMM 3HAHb, BMiHb Ta HABMYOK
Ha OCHOBI AIKOT ByAyTb GOPMYBATUCA 3HAHHA HE TiNbKM 3 MAaTEMATMKK, @ 1 3 iHWMX HABYANbHUX AUCUMNAIH HA HAacTYNHIN naHui
HaBYaHHA.

BogHoyac npobnema HaBYaHHA MaTeMATUKKM y4HiB 3 0cobaMBMMK NoTpebamu OCHOBHOI WKOM, @ came 5-6 Knacis,
33/IMLLAETLCA He PO3B’A3HOK. B JOoCNiAMKEeHHAX MNCUMXO0/I0riB, NeAaroris, a TaKOX AOCAIAMKEHHAX MeAMKO-COLioN0riYHOro
XapaKTepy, BU3HAYEHO, L0 KiNbKicTb AiTei 3 0cobaMBMMM NOTpebamm NOCTIMHO 3pocTaE. 3BiAcK BUNIMBAE Npobiema HaBYAHHA
MaTeEMaTUKM B YMOBAX iHKAO3ii BCiX y4HiB 5-6 KnaciB. Mpun LbOMYy MA€E BpaxOoByBaTUCA HEOAHOPIAHICTb CKAAZy Knacy i pisHi
MOMK/IMBOCTI YYHIB Y 3aCBOEHHI MaTeMaTUYHMX 3HaHb, WO BKA3ye Ha HeobXigHicTb andepeHLiaLii HaBYabHUX BUMOT A0 Pi3HUX
KaTeropin aiten.

Mw noctasuan cobi 3a meTy onucaTM MeTOANKY HaBY4aHHA MaTeMATUKKU, METOAM i LWWAXW HaBYaAHHSA A4iTel 3 0cO6ANMBUMMU
notpebamm B ymoBax iHKO3il.

MATEPIANIU | METOAU

[na npoBeAeHHs AOCNIAKEHHA BUKOPUCTAHO TEOPETUYHI (aHani3 HayKoBO-MeTOAMYHOI NiTepaTypu, aHania MeToais i
NPUHUMNIB HaBYaHHA B YMOBaX iHKAO3ii, aHaNi3 MeToAiB HaBYaHHA MaTeMaTUKKU, NOPIBHANLHUIA aHani3 gna 3’AcyBaHHA Pi3HUX
nornagie Ha npobaemy) Ta emnipuyHi (CnocTeperkeHHs, 6ecian) meToam HaBYaHHS.

PE3Y/IbTATU

MM nponoHyeEMO AOTPMMYBATUCh HAaCTYMHUX NiAXOAiB A0 OpraHisaL,ii HaBY4aHHA: CTBOPUTM aTMocdepy, AKka byae cnpuaTtn
3aLiKaBNEHOCTI Y4YHiB AN BUBYEHHA NEBHOT TEMW; BUKOPUCTOBYBATU ANAAKTUYHI MaTepiann, 33 LONOMOroH AKMX Y4Hi BUBMPalOTb
cami Halbinbw poctynHy dopmy poboTH; OLHIOBAaTM 3HAHHA YYHIB Ta BMKOHAHI HMMW 3aBOAHHA, He AWWe 3a KiHueBuUm
pe3y/nbTaToOM, a 1 3a CTapaHHICTb Nif Yac iX BUKOHAHHA; CTBOPIOBATM YMOBU AN NPUPOAHBOr0 CAMOBUPANKEHHA YYHIB.

Boanumm metogamu B MPaKTUYHIA pobOTi BUMTENsA B IHKAO3MBHOMY KAaci €: MOACHIOBA/IbHO-iNHOCTPATUBHUNM,
PeNpPOAYKTUBHWUIA,  YAaCTKOBO-MOLIYKOBWUM,  iHOOPMALiMHO-KOMYHIKAUiAHWIA, MeTod, KOHTPOA, CaMOKOHTpoa  Ta
B33aEMOKOHTPOIO.

Mpy BUMKOPWUCTaHHI irpoBux Gopm HaBYAHHA CAig, BUKOPUCTOBYBATU HACTYMHI NMPUMAOMM: 3aCTOCYBAHHA CUIHANbHUX
KapTOK; BMKOPWUCTAHHA BCTABOK Ha [JOLWKY Mif, 4Yac BMKOHAHHA 3anpOMNOHOBAHOro 3aBAaHHA; poboTa 3a KapTKamu, sAKi
CYNPOBOAKYIOTCA PEKOMEHAALIAMM LWOA0 BUKOHAHHA 3aBAaHb; BUKOPUCTaHHA Bigeopaay abo intocTpaTMBHO-ayAiasbHOro
maTepiany; BAKOPUCTAaHHA HAOUYHOCTI, MOoAeNeN, iNOCTPAaTUBHOrO maTepiany ANA 3MiHM BUAY AiSNbHOCTI; BUKOPUCTAHHA METoAiB
pedneKcii 3 BUKOPUCTAHHAM Pi3HOKO/IbOPOBUX 306parkeHb Ha AowLi, poboTa 3 CUrHaNIbHUMM KapTKamMK i T.n.

3aKpinaeHHA BUBYEHOTO maTepiany AOLiNbHO NMPOBOAUTM 3 BUKOPUCTAHHAM: TabanLb, KapToK, AKi MICTATb anroputmm
pO3B’A3aHHA OCHOBHMX 334,34 3 TEMU, NPUYOMY KapTKM 1A KOPeKL,ii 3HaHb MatoTb MOEAHYBATU NPaBWAA, NPUKNALY 3aCTOCYBaHHA
i 3aBAaHHA ANA CaMOCTiIHOT po60TU; KAaPTKM-0MOPMU, AKi AaOTb MOXK/IMBICTb NepeHecTn cnocib po3s’a3aHHA TUNOBUX 33434 Ha
HOBY YMOBY; MATeMaTU4Hi TPeHaXKepu», AKi CNpUAOTb PO3BMTKY OBYMCAtOBAZIbHUX HABMYOK; Pi3HOPIBHEBUIN PO34ATKOBMUIA
maTepian Ana opratisauii iHaMBigyanbHoi poboTu.

OBrOBOPEHHA

Bak/IMBMM 3aBAAHHAM Cy4aCHOI CUCTEMM OCBITU € GOPMYBAHHSA B YUHIB YHIBEPCANbHUX HaBYaNbHUX Ain (Hagani YHA), aki
CTBOPHOIOTb MOXK/MBICTb KOXKHOMY YYHEBI CAMOCTIMHO 34ilCHIOBAaTU HaBYa/IbHY AiAIbHICTb, CTaBUTU L/l Ta 3HAXOAUTU LWAAXM X
peanisauii. B ocHosi YH/[, nexuTb BMIiHHA BYWUTUCA, AKe nepenbdayae 3aCBOEHHA YYHSAMM BCiX KOMMOHEHTIB HaBYa/lbHO-
ni3HaBaNbHOI AiANbHOCTI | € 3HAYHUM GAKTOPOM ANA BUBYEHHA YYHAMM MaTepiany 3 maTeMaTuKK, GOPMyBaHHA BU3HAYEHUX
NpOrpamoto KOMMNeTeHTHOCTeN.

LLle o4HMM i3 BaXKNMBUX 3aBAAHb OCBITU € PO3BUTOK PEryNAaTUBHUX YHIBEPCANbHUX HAaBYANbHUX AiN (Hagani—PYH/), To6To
AiN, WO Aa0Tb MOXKAMBICTb CTAaBUTU METY, NaHYyBaTK, MPOrHO3YBATU, KOHTPO/HOBATH i OLLiHIOBATW BNACHI Aii, BHOCUTU KOPEKTUBM
i OLiHIOBATN piBEHb HABYA/IbHUX AOCATHEHb Y 3aCBOEHHI NporpamoBoro matepiany. CoopmosaHi PYHu 3a6e3neyytoTb gitam 3
0cob6mMBMMM NOTpebamm opraHisaLito BN1acHOT HaBYa/IbHOI AiANIbHOCTI.

dopmyBaHHA i PO3BMTOK Yy LIKOAAPIB Ni3HABa/NbHUX YHiBEPCAZbHUX HaBYanbHUX it (Hagani — MYH/A) 3abesneuye
BMKOHAHHA HaBYa/ibHMX Ta JIOFYHUX Ail4, @ TAKOX AilA NOCTAaHOBKM i pO3B’A3aHHA NPobaeMHUX cuTyauin. [lo HaBYaNbHUX Al
BiQHOCATb: MOLWYK i BUAINEHHA HEobXigHMX BiZOMOCTEN; 3acToCyBaHHA MeToAiB iHGOpMaLiMHOIo MowyKy, B TOMY Yuchi i3
33CTOCYBAHHAM rafKeTiB; CTPYKTYPYBaHHA OTPUMAHMX 3HAHb; YCBiAOMAEHY diKcaLLito OTPUMAHMX 3HaHb K YCHO, TaK i TIMCbMOBO;
BMbGip Halbinbll BAANOTO MeTody PO3B’A3yBaHHA 33A4ay; CAaMOCTIMHE CKAaAaHHA anroputmiB Ana po3B’A3yBaHHA 3agad. [Jo
NIOTIYHMX AiN BIAHOCATb: aHani3; CMHTE3; BCTAaHOB/IEHHA MPUYMHHO-HACNILAKOBMX 3B'A3KiB; MOOYA0BY NaHLtora NOriYHMX
MipKyBaHb; BUCYHEHHSA TinoTes i ix 06rpyHTyBaHHA.

Oitn 3 ocobansumm notpebamu cKnagatoTb BENUKY M PI3HOMAHITHY rpyny 3a BuAamu nopyleHb 3g0pos’a. Lle Ta
KaTeropis gitei, CTaH 340pOB’A AKOI € NEPEeLIKOAO A1 3aCBOEHHA 3BMYAMHOI HAaBYa/IbHOI Mporpamu B NoBHoMmy ii 0bcssi. Y
6iNbLWIOCTI TaKMX Y4YHIB NPOABAAETLCA HEAOCTaTHIM piBeHb Mi3HaBa/bHOI aKTMBHOCTI, HeAO0CTaTHA MOTMBALiA HaBYa/ibHOI
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BLiANbHOCTI, 3HWKEHWUI piBEHb NPaL,e34aTHOCTI i CaMOCTiMHOCTI. TOMy NOLWYK i BUKOPUCTAHHA aKTUBHUX GOPM, METOAIB | NpUitomiB
HaBYaHHA € HEOBXiAHMM AN1A NOKPALWEHHA ePEKTUBHOCTI HaBYaHHA. [1]

Ha nepwomy eTani y giteit 5-6 knacis 3 ocobanmsmumu notpebamm ( Bik 10-12 pokiB) noTpibHo chopmyBaTH iHTEpPEC A0
BMBYEHHA MaTeMaTUKU. TyT BUUTENb MAE NPOABUTU BECb CBill TBOPYMI NOTEHLian i CTBOPUTU A/1A AKICHOrO HaBYaHHA BiANOBIAHI
YMOBMU, AUAAKTUYHI MaTepianu, 33 AKUMU Y4Hi 3 ocobansmumm notpebamm ByayTe HaByaTUCA.

PoboTa 3 gitbmu 3 ocobamBumu notpebamu nepenbayae opraHisaLito aKTUBHOI AiANbHOCTI caMuX YYHiB. [Oaa Takoi
aKTMBHOCTI HeobxigHe crneujianbHe HAaNAWTYBAHHA KOXHOMO YYHS HA CNPUWHATTA TEOPETMYHOro maTepiany Ta pPo3B’A3yBaHHA
3a4a4. Po3BMTOK Ni3HaBabHOI AiANbHOCTI AiTel 3 0co6aMBMMM NoTpebamm NOBUHEH Peani3oByBaTUCH 38 PAXYHOK AOCTYMNHOCTI
HaBYa/IbHOrO MaTepiasly, a TaKoXK «epeKTy HOBM3HM». Ha ypoKax AOoUiNbHO BUMKOPUCTOBYBATU iHPOPMALiMHO-KOMYHIKaLilHI
TEeXHONOrii, HaoYHicTb. Lle byae cnpuaTH Kpawomy 3anam’ATOBYBAHHIO BUBYEHOTO. AKTUBHICTb YYHIB Ma€ ByTW cnpamoBaHa He
TiNbKM Ha 3anam’ATOBYBaHHA HaBYa/NbHOrO MaTepiany, a M Ha cam NPOLLEC CaMOCTIMHOrO NOWYKY 3HaHb, JOCNIAXKEHHA daKTiB,
BMAB/IEHHA NOMUIOK, dOpMyBaHHA BUCHOBKIB. Lle BiabyBaeTbCcA Ha AOCTYNMHOMY PiBHi YYHAMM 3 LONOMOTOIO BYMTENS.

Mif Yac niaroToBKM NpeseHTaLii 40 YPOKY NOTPIOHO CTBOPUTU NEBHY CUCTEMY, 32 KOO YUHI MOBTOPIOOTb, Y3arabHIOITb
BMBYEHUIN MaTepian. MoBiLOMAEHHA AOLINBHO PO3BUTU Ha YAaCTUHM, KOXKHa 3 AKUX Byae npeacTaBNeHa Ha OKPeMOMY cnangi.
Cnig, noayMaTh TakoXK Hag, TUM, Wo Byae niacuMNoBaTH 3aLliKaBAeHICTb 40 HAaBYaIbHOrO maTepiany: NpaBu/ibHa NOCNILOBHICTb
nogadi matepiany Ha ekpaH; Baanuii Bubip aHimau,ii, KoNbOPOBOI ramMu; KifbKicTb HabpaHOro TEKCTY Ha Clanai Towo.

Haw aocBig nokasye, WO Taki 3axoAn aKTMBI3ytOTb PobOTY YUHIB, iX Nam’ATb, yBary, CTapaHHICTb, emoLiliHy coepy. MpoTe
nisHaBa/NbHUI iHTEPEC A0 BUBYEHHA MATepiaNy He MOXKHA BECb Yac NIATPMMYBATU 33 PaXyHOK Npe3eHTauii.

YpOK B iHKNHO3UBHOMY K/aci nepeabayae BeNMKY KiNbKiCTb HAOYHOCTI AN1A AOCTYNHOCTI 3aCBOEHHA MaTepiany.

Came Ha YypoOKax MaTeMaTMKM B Y4YHiB 3 0cOb6AMBMMM noTpebamu pPo3BMBAOTbCA MNPEAMETHI, KOMYHIKATUBHI
KOMNETEHTHOCTI 32 PaxXyHOK:

— 06roBopeHHn po3B’A3aHHA 3a4ay;

— aprymeHTyBaHHA cnocobis Ta eTanis po3B’A3aHHA;

— 06roBOpeHHs BUCHOBKIB, AKi Y4Hi pOo61ATb CAMOCTIAHO Ta 3 LJONOMOTO0 BYUTENS;

— [OLINbHOCTI BUKOPUCTAHHA MaTeMATUYHOT MOBM Ta CUMBOJTIKY;

— CTBOPEHHSA CaMOCTiIiHO ab0 3 LONOMOro BYNTENIA ONOPHUX KOHCMEKTIB, aArTOPUTMIB A1 PO3B’'A3aHHA 3a4ay;

— NOEAHAHHA YCHOro Ta MMCbMOBOTO PO3B’A3yBaHHA NPUKNALIB i 3a4au.

B xoai ypoKy BuMTento HeobxigHO BUMKOPUCTOBYBATWU Pi3Hi MeToaM i NpMMOMM HaB4YaHHA, Aobupatoun BiANOBIAHO A0
3MiCTy HaBYa/IbHOrO MaTepiany, a TaKOX Ni3HaBa/IbHUM MOX/IMBOCTAM YUHIB. A came: BUKOPUCTAHHA Npe3eHTaulii i dparmeHTis
npeseHTaLjii B X0A4i YPOKY; BAKOPUCTAHHA KapTUHHOrO maTepiany, akTUBHI metoau pednekcii.

Haw BnacHuMit AocBig nokasas, Wwob 3any4nTy 40 CninbHOI po60TU BECb KNac pa3om 3 y4HAMM 3 0cobMBMMM NoTpebamm
L0UINbHO BUKOPUCTOBYBATH irpoBi popmu. [1na LbOro 40peyHO BUKOPUCTOBYBATU iHAMBIAYaNbHI Ta rpynoBi 3aBAaHHsA. MMig yac
BMKOPUCTaHHA iHOUBIOyanbHOI hopmu pobomu KOXKeEH y4yeHb OTPUMYE 3aBAAHHA, BUKOHYE MUCbMOBO, @ NOTIM iAe KONeKTUBHe
06roBOpeHHs BiANOBIAi, AKY BUMTENb 3anuCye Ha Adowui. [pynosa ¢opma pobomu edeKTUBHA Mg Yac BMBYEHHA HOBOIO
matepiany. Mpn LbOMy KOXHa rpyna oTPUMYE 3aBAaHHA, ONpPaLbOBYE MaTepian, a NoTiMm OAWH 3 ii NpeACTaBHUKIB NOBIJOMASAE
TOW MaTepian AKWMI BOHW ONpaLLOBaAM ANA iHWKX. TaKi NoBigoMAeHHA PobuTb KOXKHa rpyna. Lle cnpusae po3BuTKY BMiHb Y4 HIB
3HAX04MTHM BiANOBIAI Ha NOCTaBNEHI 3aNUTaHHA, BUAINATL roN0BHE, 6€360A3HO NOBILOMNATK pesyabTaTh Nepes ycim knacom. B
Len 4ac [ony4yatotbCsa i AitTM 3 ocobameBumu notpebamu, ane ixX yyacTb Cnif A03yBaTW, BMKOPMUCTOBYBATU TOLi, KOAW iX
NoBifOM/IEHHA 3aC/IyrOBYIOTb Ha yBary Ta Nnoxsany.

[na akTuBi3auii AiANbHOCTI YYHIB i yYHIB 3 0COBAMBMMM NOTPEBAMM Ha YPOKAX MaTEMATUMKM AOLiNbHE BUKOPUCTAHHSA
HaCTyMNHWUX NpUitomis:

—3aCTOCYBAaHHA CUFHANbHUX KapTOK, Mig, Y4aC BMKOHAHHA 3aBAaHb. Lle MOXyTb OYTWU KO/NbOPOBI CUTHANAW, KapTKW 3i
3HaKaMM «NAKC» | «MIHYC» | T N. KapTKM MOXKYTb BUKOPUCTOBYBATUCA i NiJ, Yac OLiHIOBAaHHA AiTbMW CBOEI AiAJbHOCTI, Ta Nig, Yac
BMBYEHHA HOBOI TEMW, 3 METOI MepeBipKM 3aCBOEHOrO MaTepiany i BUABNEHHA NPOraanH B 3HaHHAX. Mig 4ac BUKOPUCTAHHA
Ha3BaHMX KAPTOK MOXHa 6aYnNTH | KOHTPOIOBATU PODOTY KOXKHOI AUTUHY;

— BUKOPUCTAHHA BCTAaBOK Ha [AOWKYy Mif, YaC BMKOHAHHA 3anpornoHOBAHOro 3aBAaHHA. TaKa BCTaBKa NONArae B
NPUKPINAEHHI 4iTbMM CBOIX KAapTOK HAa AOLWKY, AKLWO BiANOBiAb HA MUTaHHA NpaBwu/bHa. [iTAm nogobaeTbca wel 3amaranbHui
MOMEHT, aZi’)Ke € MOX/IMBICTb BUKOHATU 3aBAAHHA LWBMALLE | Kpalle 33 iHWKX;

—poboTa 3a KapTKamu, AKi CynpOBOAMYHOTbCA PEKOMEHAAUIAMW LWOAO BMKOHAHHA 3aBAaHb, CMPAMOBAHWUX Ha
aKTUBI3aLil0 HaBYa/NbHO-Mi3HABANbHOI AiANbHOCTI AUTUHU. 3HAOUM iHAMBIAYanbHI OCOBAMBOCTI YYHIB HAa KapTKax MOXKHA
BapitoBaTK PiBHI CKAAAHOCTI BNpas, PiBeHb AONOMOIM YYHAM (3aNponoHyBaHHA NiAKa30K);

— BUKOPUCTAHHA Bigeopsaay abo intocTpaTMBHO-ayAiasbHOro matepiany. Taki 3acobu akTyanisytoTb y AiTel ABa BMAU
nam'aTi: CyxoBY i 30pOBY, LLO A03BOJIAE NOKPALLUTU CNPUNHATTA HAaBYANIbHOTO MaTepiany;

—NpuUiiOM ayaian HauineHuit Ha CNPUAHATTA AOiTbMU  NOBIAOMNEHHA 3 3aKPUTUMKM O4YMMA, TOBTO Ha CAyX.
BUKOPUCTOBYETbCA AaHUI MPUIAOM ANA PO3BMTKY CAYXOBOrO CMPUIMHATTA MOBIAOMEHHA, yBarv i Nam'aTi, a TaKoX AnA
nepeMmnKaHHA 3 aKTUBHOTO BUAY AiANbHOCTI Ha iHWWI. YacTo AONOMarae y BPiBHOBAXKEHHI @MOLIMHOTO CTaHy KONEKTUBY;

— BUKOPUCTaHHA HAOYHOCTI, MOAENEN, INOCTPAaTUBHOIO MaTtepiany ANsA 3MiHW BUAY LiANbHOCTI, LLO BUKOPUCTOBYETHLCA B
XOA,i 3aHATb, AKMIA PO3BMBAE 30POBE CNPUNHATTA, yBary i Nam'aTb AUTUHU.

— BUKOPUCTaHHA MeToAiB pedeKcii, AKi MOXKHa NPOBOAMUTM K iIHAMBIAYANbHO, TaK | KONIEKTUBHO. CloAM BXOAATb MpUitomm
3 Pi3HOKONbOPOBUMM 306paXKEHHAMM HA AOLIL, pO6OTa 3 CUTHANBHUMM KapTKaM# i T.n.

Y npoueci NpoBeAeHHA TPU Ha ypoLi NOBMHEH HACTynNuUTW ii KiHelb, YBiHYaHMUIA PO3B’A3aHHAM KOHKPETHOIO 3aBAaHHS.
Ko»KHOMy y4yHeBi 3 0co611MBMMM noTpebamu NoTpibHa mopasibHa NiATPUMKA 3i CTOPOHW BUUTENSA, LWOB BiH aKTUBHO BK/IOYABCA B
KONEKTUBHY pob6oTy. OCo6/MBO BaKNMBO NPaBMAbHO MPOBECTU OLHIOBAHHA MiCNA NPOBEAEHHA rpu. BOHO MOBMHHO 6yTn
BiAKPUTUM, apryMEHTOBAHMUM, J0OPO3NYANBUM, HAAUXATU YUHA HA HACTYMHI JOCATHEHHSA.
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Baxk/MBO nam’ATaTy, WO irpoBi GOpMKM Ha ypOKax MaTeMaTUKM MOBWUHHI MaTW NeBHY Mipy, Wwob yyHi He acouitoBanu
HaBYaHHA N1LLE 3 FPOto.

[na epeKTMBHOro HaBYaHHA NOTPIBHO NOCTINHO i CUCTEMATUYHO KOHTPOIOBATM AOCATHEHHA Y4YHIB. KOXKeH WKoAap mMae
[OCATTA BONOAIHHA OCHOBHMM HaB4Ya/ibHUM MaTepiasioM Ha piBHi, He HuKYye 060B’A3KOBOro. [/ KOHTPOAK AOLiNbHO
BMKOPWCTOBYBATU TPUPIBHEBI TECTU.

Mif Yac NOACHEHHA HOBOro MaTepiany HOBi TePMiHU HEOBXiAHO BBOAUTM Yepe3 06pas, a He abCTPaKTHO, NPU LbOMY He
BiAXMNATUCL BiA MaTemaTUyHOi moBW. lig Yac BUBYEHHA HOBOI TEMW YYHAM BapTO PO34aTU KAapTKU 3 BUOKPEMJIEHUM HOBUM
TEPMIHOM, AKLLO Lie MOXANBO. YUHAM MPOMOHYETLCA YBAaXKHO PO3IAHYTU iX, @ NOTIM Pa30M PO3KPUTU 3MICT TEPMIHY.

Ha ypoKkax matemaTuKM HeObXifHO BUKOPUCTOBYBATU MPUIMOMMU, AKI PO3BMBAIOTL yBary, Nam’aTb, MMCNEHHSA Y4YHiB. YBary
YYHIB PO3BMBAOTb 3aBAAHHA 3 NMPOMNYCKaMM, 3HANTM NOMUJIKY, BiAWYyKaTK 3aliBe. Nam’ATb | MUCIEHHA PO3BUBAIOTL CKAAAAHHA
OMNOPHMUX KOHCMEKTIB, NOMKO-CTPYKTYPHUX CXeM, NaM’ATOK, PO3B’A3aHHSA IOTYHMX 33434, NPUAOMUN eNAETUKN.

3akpinieHHa maTtepiany mae BigbyBaTMCA 3 BMKOHAHHAM iHAMBIAYaNbHMX 3aBAaHb, MOB'A3aHMX 3 HOBOK Temoto. Y
IHK/II03UBHY KNaci HAaBYAOTLCA A4iTU 3 PiISHUMM HaBYaIbHUMUK NpeBaramun. Tomy ansa Toro, Wob He JOoNYCTUTU 3HUKEHHSA iHTepecy
[0 HaBYaHHA y 34i6HUX AiTei, HeobXiAHO NMPONOHYBaTK iM A04ATKOBI abo CKNaAHiWi 3aBAaHHA, AKi BOHM MatloTb po3B’A3aTh
CaMOCTINHO, @ 3 PELTO0 YYHIB BUKOHYBATK PAa30M 3aBAaHHSA, MOCUbHI AN1A HUX, PO36Mpatoum KOXKeH eTan OKpemo.

CynyTHi 3HaHHA (03HaYeHHA, dopmyau, NpaBMaa TOWO) MOXKYTb BYTM BMKNaAEHi Ha AowWwLui, cTeHAax KabiHeTy, BOHM
O0MNOMOXKYTb YYHAM BUKOHYBATM Binbll CKNaAHi 3aBAaHHA 3a BKa3aHUM aropuTMom.

Tak camo HeobxigHa cneuianbHa WKana OLiHIOBaHHSA, AKa TOPKAETLCA | YCNiXiB AUTUHW, ii CTapaHHOCTI, 3aTpaTi 3ycuab ann
BMKOHaHHA 3aBAaHb.

Mpu ubOMy CUTYyaLis YCKNAAHIOETLCA TUM, WO6 cniBBigHECTW iHAMBIAYaNbHI MOXANBOCTI KOXKHOI AUTUHW 3 BUMOTamu
CTaHZApPTYy OCBITH.

BuKOpWCTaHHA 33434 HAa 0B6YMCNEHHA NMOBMHHO XapaKTepM3yBaTUCA BapiaTUBHICTIO pOpMYNtOBAHHA, HEOLHO3HAYHICTIO
pO3B’A3aHHA, BMABNEHHAM Pi3HOMaHITHUX 3aKOHOMIPHOCTEN i 3aNeXKHOCTEN, BUKOPUCTAHHAM Pi3HUX Moaenel (npeameTHUX,
rpadiuyHnX, CUMBO/IbHUX), WO [A03BOJIAE BPaxoByBaTW iHAMBIAyaNbHi 0COBAMBOCTI YYHIB, iX KUTTEBUI AOCBiA, NpegmeTHO-
OiANbHICHe Ta HA0YHO-06pa3He MUCNEHHA. BNpaBu Ha YCHWUI paxyHOK NOBWUHHI 6yTW HeBiA EMHOIO YaCTUHO Ha KOXKHOMY ypoLli.

Mifa Yac BUKOPUCTAHHA HaBYa/IbHUX MaTepianiB CNif 3BaXKUTU Ha Te, WO MatoTb BUAABATUCSA TaKi 3aBAaHHSA, e He NOTPi6HO
bype 6arato nucaTv. na LbOro rapHMm 3aco60M CyKaTb 30LWNTU 3 MAaTEMATUKM 3 APYKOBAHOI OCHOBO, B AKUX A0BOAMUTLCA
BMMCYBaTM nLLE BiANOBIAi A0 3aBAaHb, @ TAKOXK KapTKM, B AKMX POBUTLCA MiHIMyM 3anuciB.

Popmamu poboTn ouinbHO 0bMpaTh AK iIHAMBIAYaNbHY, TaK | NAPHY Ta KONIEKTUBHY: Y4Hi HaBYaTUMYTbCA NPaLOBaTh B
KOJIEKTUBI, OLLiHIOBATW CBOI MOM/IMBOCTI i NPArHyT1 JOCATTY Kpawmx ycnixis. MpoTe nig Yac 3acTocyBaHHA Takux popm poboTu,
YYHi NOBMHHI AOTPUMYBATUCA NOPAAKY, 3aNPOMNOHOBAHOINO paHille BYNTENEM.

HeobxigHO AaBaTU MOXKAMBICTb PO3BUTKY TBOPYOrO NOTEHLiaNly Ta PO3BUTKY OCOBUCTOCTI i XapaKTepy KOXKHOro y4yHs. Lie
NPOABAAETLCA B NOAAHHI yABHUX 06pasiB, Y BUKOHAHHI TBOPUMX AOMALUHIX PObiT, po3aymiB i NOPIBHAHL TEMM 3 MATEMATUKK 3
npeamMmeTaMmm HaBKOJIMLLHBbOTO CBITY TOLLO.

TaKoX cnif, po3AinATK 3aBAaHHA 33 MiPOO iXHbOT CKNIAAHOCTI i AaBaT AUTUHI NpaBo BMOOpPY CBOEI OLiHKK. TaK BOHa
HaBYUTLCA PeasibHO OLHIOBATM CBOI 3HAHHA i Byae NparHyTM NigBULLMTM BAACHUI PiBEHb LOCATHEHD.

O4HUM 3 Ba}X/IMBUX 3aBAaHb ANA BUMTENA HA ypoLi MATEMaTUKU B iHKAKO3MBHOMY KNaci, € AOTPUMAHHA pPeXumy
HaBYa/NIbHOTrO HaBaHTa)KeHHA, NPOdINaKTUKA BUCHAXKEHOCTI HepBOBOi cucTeMu. [apHMM 3acobom, AKWMIA LONOMArae 3HATU
HEPBOBO-MCUXO/ONYHE HAMPYXKEHHA AUTUHU, BIGHOBUTU KOHLEHTPALLO yBarn i CNpUMHATTA maTepiasy € 30poBa FiMHACTUKA,
]i3KYNIbTXBUNMHKM, PYXaHKW, BipLUOMOBKM TOLLLO.

Micna TakMx ypoKiB B y4HiB GOPMYETLCA YABNEHHA NPO MAaTEMATUKY, AK NPO NPeAMET, A& MOXKHA BUPA3UTU CBOO LyMKY,
33/1aTW 3aNUTaHHA, CAMOCTIMHO 3HANTK PO3B’A30K 334,a4i Ta MOMK/UBICTb NOACHUTU IHWNM; GOPMYETLCA MaTEMATUUYHE MUCTIEHHSA,
3Mora pobuTK IOriYHi, 3MICTOBHI BUCHOBKM.

Mpv AOTPMMaHHI ONUCAHNX BULLE peKOMeHAaLiM Byae NOKPaLLyBaTMCA AKICTb HABYAHHA, NiABULLYBAaTUMETbCA MOTUBaALLiA
0,0 HaBYaHHA B YCiX Y4aCHMKIB OCBITHbOrO NpOLLeCy B YyMOBaX iHKHO3Il.

BUCHOBKW TA MNEPCNEKTUBU NOAANBLUOIO AOCNIAXEHHA

BMKOPMCTaHHA Ha ypOKax MaTemMaTuKM y 5-6 Knacax onMcaHWX MeTOOUMYHUX PeKOMeHZaui AoNoMarae onTMmisyBaTu
HaBYa/NbHUI NpoLec, 3p0bUTU MOro NPOAYKTUBHMM, @ TaKOX ePeKTUBHUM ANAa PO3BUTKY BCIX AiTeW, B TOMY uYmchi i aiten 3
ocobnmsumm notpebamu. TakUM YUNHOM BUMTENi CBIZOMO GOPMYIOTb He Ti/IbKM OCBITHIO AWAAKTUYHY METY, a U KOPEKL,inHi i
BMXOBHi 3aBA,aHHS, LLLO BUMIMBAIOTD i3 3MICTY HaBYa/IbHOTO MaTepiaay, MOXKIMBOCTEN AiTel, piBHA iX iHTeNIeKTyanbHOI, eMOL,inHOT
i BO/IbOBOI MifroTOBKM, HE YEKatoun, NMOKU NCUXiYHI QYHKLIT NOBHICTIO 403pitoTb, @ BiAMOBIAHMMM MPUAOMaMKM | METOAaMM |,
BMpaBamu, irpoOBMMM 3aBLAAHHAMMU NMPUCKOPIOIOTb AKICHMI CTPUBOK YYHS Ha HOBMIA PiBEHb PO3BUTKY.

Hamu onucaHi nnwwe 3aranbHi 0c061MBOCTI METOAMKM HAaBYaHHA MaTeMaTUKM YYHIB 5-6 Knacis B ymoBax iHK03ii. BinbL
OeTanbHUI T ONuC, WO NOB’A3aHMI 3 BUBYEHHAM KOHKPETHUX TEM | PO34iNiB Kypcy MaTemaTnKu, byae NnpoaoBKeHO B HACTYNHMX
nybnikauinx.
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Abstract.

TEACHING MATHEMATICS FOR STUDENTS OF GRADES 5-6 IN CONDITIONS OF INCLUSION
Olha Titova
National Dragomanov Pedagogical University, Ukraine

Problem formulation. At the present stage of the development of education in Ukraine, the problem of access to education for all children,

including children with special needs, is gaining more and more attention. The ongoing reform in education involves the integration
of the national education system into the world educational space and ensuring equal rights in obtaining quality education for all
citizens of Ukraine. The presence of ordinary children and children with disabilities in one class, their education at the same time,
creates special conditions for the organization of the educational process, requires the development of new approaches to the
education of all children in an inclusive environment. This also applies to teaching mathematics to students in grades 5-6 of primary
school. This is the problem to which this article is devoted.

Materials and methods. To achieve the goals of the article, we use empirical methods: observation of the learning process of students during their

learning and analysis of the results of their achievements. The study also uses methods of scientific cognition: a comparative analysis
to clarify different views on the problem and determine the direction of research.

Results. The article describes the methods of teaching mathematics to students of 5-6 grades in the conditions of inclusion. Under the method of

Conclusions.

teaching mathematics, aimed at the development of children with special needs, understand the system of methods, forms, and
means of learning that contribute to the achievement of educational, educational and developmental goals of learning using a
specially designed system of tasks. Studies of the relationship between the correctional and compensatory components and the
general pedagogical process are becoming extremely important. The article reveals the forms and methods of teaching students in
the conditions of inclusion. Formation and development of various educational activities that ensure the effectiveness of education
and involvement of children with special needs in teamwork. Recommendations for the choice of forms and methods of work, as well
as what teaching aids should be used, taking into account the different learning preferences of students. Additional principles of the
organization of training are offered to the general.

The use of inclusive-oriented learning technologies allows to increase the cognitive activity of students, develop their creative abilities,
involve children in the educational process, stimulate the independent activity of students, cultivate positive personality traits,
including tolerant and compassionate attitude to each other, thereby increasing efficiency and quality of education.

Keywords. Inclusive-oriented methods of teaching mathematics, methods and techniques of teaching, universal learning activities, regulatory

universal learning activities, cognitive universal learning activities, individual and group work, the method of "novelty".
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