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PECULIARITIES OF HIGHLITING AND INTERPRETING NEWS ABOUT CONTROVERSY EVENTS IN UKRAINE
BY EUROPEAN MEDIA

ABSTRACT

Formulation of problem. The article deals with the problem of multidimensional disclosure of the specifics of highlighting and interpreting the
information about the controversy events in Ukraine during the information war on the air of the European television channel of
international news — Euronews.

Materials and methods. The information sources are the documents of the funds of the National Television Company of Ukraine (NTCU) and
the Inter Media Group, which allowed to trace the stages of formation and development of cooperation between Euronews board
and Ukrainian partners during 2014-2020, We also referred to HAL, a multi-disciplinary open access archive for the deposit and
dissemination of scientific research documents, whether they are published or not. The documents may come from teaching and
research institutions in France or abroad, or from public or private research centers (Baisnée & Marchetti, 2014).

Results. The author emphasizes that despite the existence of the only editorial policy, the journalists of Euronews editorial office independently
write the text to the selected news, so its absolute identity is almost impossible. In fact, the analysis of the produced content
confirmed the constancy and saturation of the linguistic components of the information genre and showed, on the one hand, bias,
prejudgment and manipulative nature of the mass communication activities of the Russian Euronews service, and, on the other
hand, compliance with the standards of media literacy in Ukrainian, English and German editors. At a time when the information
war is accompanied by Russia's military action against Ukraine, the problem of compliance with the rules of media literacy in
media publications is especially relevant. It is important to disseminate truthful information about events in Ukraine both within
our country and abroad. Thus, this study is relevant, and the choice of the object and the source base of the study is quite logical:
the "Euronews" TV channel broadcasts in thirteen languages and covers a wide audience in different countries.

Conclusions. Having analyzed the program content of the European media, we state that the national editors of information programs actively
covered events related to the controversy events in Ukraine. At the same time, on its way to the air, the media product passes
through a whole selection of fountains, interrogations, journalistic work, influences and saturation of media texts by lexical and
stylistic forms inherited in one or another language. But the editorial board does not evaluate and support any of the parties
covered the conflicts, giving each of them the opportunity to express their own point of view.

KEY WORDS: editor, channel, to broadcast the news, territorial conflict, the East of Ukraine, European media.

INTRODUCTION

Modern technologies for creating, highlighting and promoting content in the media are fast-paced. At the same time,
high-quality publications, in addition to multimedia and hypertextuality, give special attention to text content, which should meet
not only modern standards of journalism, but also take into account linguistic, cultural and communicative features of recipients.
From the fact the material is professionally, meaningfully, and normatively provided, the further proximity of such a resource in
the media depends. Traditional for mass media in general and for television in particular, text forms remain relevant as they are
basic for creating a media product. Thus, speaking of the actual media texts, including the titles, we note that this genre is focused
on news messages, statements of facts, without analysis and evaluation, with a neutral vocabulary.

Nowadays the international community follows the news about Ukraine as “six years since the start of its “Euromaidan”
revolution, Ukraine is fighting for its survival as an independent and viable state (Thornton, 2015).

At atime when the information war is accompanied by Russia's military action against Ukraine, the problem of compliance
with the rules of media literacy in media publications is especially relevant. It is important to disseminate truthful information
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about events in Ukraine both within our country and abroad. Thus, this study is relevant, and the choice of the object and the
source base of the study is quite logical: the "Euronews" TV channel broadcasts in thirteen languages and covers a wide audience
in different countries.

The aim of the proposed article is a multifaceted disclosure of the peculiarities of presenting information about the
controversy events in Ukraine during the information war on the air of the European international news channel — Euronews.

The information sources are the documents of the funds of the National Television Company of Ukraine (NTCU) and the
Inter Media Group, which allowed to trace the stages of formation and development of cooperation between Euronews board
and Ukrainian partners during 2014-2020, We also referred to HAL, a multi-disciplinary open access archive for the deposit and
dissemination of scientific research documents, whether they are published or not. The documents may come from teaching and
research institutions in France or abroad, or from public or private research centers (Baisnée & Marchetti, 2014).

THEORETICAL FRAMEWORK

Euronews is a European, multilingual news television channel (a commercial one), headquartered in Lyon-Ecully, France.
Created in 1993, it claims to be covering world news from a Pan-European perspective (Euronews, 17 July 2020). Euronews
broadcasts 24/7 thirteen services — Arabic, English, French, German, Greek, Hungarian, Italian, Persian, Portuguese, Russian,
Spanish, Turkish and Ukrainian.

Euronews broadcasts consist of direct inclusions and stories about socio-political, economic and cultural events in Europe,
the activities of European authorities, the development of science, and the social problems of European populations. Euronews's
round-the-clock broadcasting is the same all over the world, but with identical video, the text of each language version is original.
This is due to the fact that journalists write “the voice” to the mounted video at the same time and in parallel, without checking
any single model and guided by the same editorial policy. In addition to greater efficiency, such an organization of work provides
an individual content that is adequate to the needs of a diverse audience (Euronews, NTKU, 5 July 2020). Despite the existence
of the only editorial policy, the journalists of each language editorial office independently write the text to the selected news, so
its absolute identity is almost impossible. Especially when it comes to coverage of pressing political and social issues.

The largest stakes in Euronews belong to:

- French State Television Corporation “France Television” (25.37%);

- Italian State Television Corporation RAI (22.84%);

- All-Russian State Television and Broadcasting Company VGTRK (16.94%);

- Turkish State Television Corporation TRT (15, 7%);

- Swiss Public Television Corporation SSR (9.2%);

- 21 public and state channels of European countries (Ash&Gunn, 2017).

As for Euronews’ own editorial policy, the main principles and the principles of its work are full non-interference with
editorial policy by anyone: political forces, lobbying interests and money. It is an independent editorial policy, balanced
submission of information, representation of two or more points of view, under no circumstances to be on one side or another,
to show what is really happening, to enable the viewer to make his/her own conclusions. And also efficiency, honesty, adherence
to principles and decency.

After all, the creation of Euronews was perceived by its initiators as a means of finding a new prop that would contribute
to forging a “European identity” and a “European public space”. A segment of the European political executive leadership strongly
believed in the impact of the media in constructing a cultural homogeneity, thus assuming that distributing the same cultural
product would contribute to the formation of the same interpretation by its viewers. This political voluntarism and its logic, which
led to support for the creation of Euronews, was visible in the Commission’s discourse on the questions of culture and identity
(Baisnée, 2012: 6).

The research by N. Chomsky and E. Hermann “Manufacturing Consent: The Political Economy of the Mass Media” proves
the existence of a “propaganda model” of the media. “This book centers in what we call a propaganda model, an analytical
framework that attempts to explain the performance of the U.S. media in terms of basic institutional structures and relationships
within which they operate. It is our view that, among their other functions, media serves and propagandizes for the powerful
social interests that control and finance them” (Herman & Chomsky, 1988: 412). The researchers speak about the structural
factors of the model, which are “ownership and control”, the dependence on the main sources of financing, especially from
advertisers, mutual interest and the link between the media and those who make the news and have the power to define it and
explain what it means”. The “propaganda model” includes a number of other factors, described in detail in the concept of “five
filters”. The authors are convinced: “What journalists do, what they see as newsworthy, and what they take for granted as the
premises of their work are often explained by incentives, pressures, and constraints” (Herman, 1988: 203).

Television attracts the interest of the international community and academics in the formation of such a discourse as
involving the population of the territories in socio-political processes and imposing a certain world view through electronic media.
Such actions are more characteristic of regional and national television, not only because of its proximity to the audience, but
also because of full or partial dependence on local financial, economic and political elites. However, a detailed analysis of the
functioning of supranational telecoms suggests that elements of manipulation and imposition of a certain world view are also
characteristic of European broadcasters and, in particular, Euronews. In order to understand the mechanisms of such influence,
one should consider the specifics of journalists’ work of different language editors and analyze the content.

RESULTS

In the Euronews editorial (23 February 2014) Ukrainian, Russian, English and German services interpret the events of
clashes between supporters and opponents of Euromaidan in Donetsk and Crimea in different ways. It is clear even from the
headlines which accents each of the editors placed in the materials in their national language.
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The journalists of the English-language intelligence service report on “Outbreak of violence / cruelty in Ukraine: “Violence
erupts in Ukraine as pro-Russian protesters clash with Kyiv supporters” (Euronews. Here we go, 2014). The title “prepares” the
viewer for the fact that he finds details of cruelty in the material.

In fact, the second paragraph of the material in English reports that “Several attempts by opposition supporters to hold
rallies over this weekend’s historic events have been roundly shut down”. There are no details of exactly where the described
events happened and the exact “attempts” that were “roundly shut down”, but the word “roundly” suggests a person, who does
not have the habit of reading one news in Ukrainian, Russian and German, that in Ukraine there was “violence” indeed. However,
the third paragraph of the article describes rather sparingly the events in Donetsk: “In the poor industrial city of Donetsk, pro-
Russian protesters made their feelings clear over their allegiances”.

Thus, let’s compare the coverage of that day events in Crimea as well, as the English version did not specify the place
where the “violence” occurred, it did not necessarily have to be Donetsk, perhaps it is about Crimea. However, in English it is
written quite reluctantly again: “A scene has been repeated in several other cities like Kerch in Crimea, where some Ukrainians
have spoken openly of their desire to see the country split along political lines.” From such a dry presentation of information it is
not clear why the English headline sounds so “strongly”, although the material in English is losing its content in comparing with
other languages.

In the materials in English, there are different language figures, such as questions of different types, repetitions created
by means of different language levels, applications and structural and graphical selections (at the level of the online version of
audiovisual materials).

The German edition publishes the material “Yanukovych’s followers came to protest in the East of Ukraine”
(“Janukowitsch-Anhénger demonstrieren im Osten der Ukraine”) (Previsic, 2014).

Firstly, the German version of pro-Russian supporters was identified with supporters of Yanukovych. Secondly, only the
East of Ukraine is mentioned.

In the German headline, there is nothing to suggest about cruelty or even clashes, since, as a rule, the nature of protests
is peaceful. As regards the coverage of events in Donetsk, their course is described in a rather “peaceful” way: “In the city of
Donetsk, which is in the East of the country, Yanukovych’s supporters walked along streets with Russian flags, impeding the
carrying out of a memorial service for victims of disturbances on Maidan” (“In der Stadt Donetsk im The Osten des Landes zogen
Janukowitsch-Anhdnger mit der Russischen Flagge der Straf8en und Stérten eine Gedenkfeier fiir die Opfer der Maidan-Unruhen”).
The text formulation in German suggests that “supporters of Yanukovych” prevented the carrying out of the memorial service by
those who went through the streets of the city. The headline is centered on Eastern Ukraine, but the material also mentions
Crimean events — “On the Crimean Peninsula, in the city of Kerch, pro-Russian supporters of Yanukovych demanded the
separation of the region and joining it to Russia, chanting “Russia, Russia”. (“Auf der Halbinsel Krim in Kertsch Forderten die pro-
russischen Janukowitsch-Anhéinger eine Abspaltung der Region zu Gunsten Russlands. Sie riefen "Russland, Russland”. Though
only the German speaker refers to the pro-European rhetoric that Yanukovych’s “furious supporters have thrown into eggs”
(“Eine pro-europdische Rednerin wurde von wiitenden Janukowitsch-Anhdngern mit Eiern beworfen, ihr Pult wurde umgestofen,
sie musste sich in Sicherheit bringen.” Die aufgebrachten Mdnner riefen: “Haut ab, Faschisten!” (Previsic, 2014)

Comments in all language editions are the same because they are selected by editors, not journalists. Therefore, the
direct speech (“I think that at the moment Russia is in a position of waiting. But we hope that if Russia starts something like war,
as it was in Ossetia, Russia, of course, will not stand aside”) is identical in all four languages (Euronews. 2014 Ordinary Session).

The English-language version of Euronews on highlighting Russia’s issue of giving Russian passports, for instance, to the
inhabitants of Crimea, as well as their Russian counterparts, says nothing about: “Russian MPs raise the prospect of citizenship
in Crimea visit”), but writes that Russian deputies from the liberal-democratic party “delivered the message” about the possibility
for the Crimeans to claim Russian citizenship. They considered this question, or only “will discuss during the visit” (Euronews.
Krym, 2019) is not reported.

The grammar of the English version of the audiovisual product has the following features, such as a certain peculiarity in
the use of times and conditions, the frequent use of impersonal forms, special forms of the introduction of direct speech and its
transformation into indirect, as well as the widespread use of complex sentences, while the grammatical specificity of the style
of the Ukrainian language is expressed less clearly, here is the use of passive constructions and generalized-personal forms of
verbs. Such discrepancies constitute some difficulties in the perception of an audiovisual product.

It should be noted that English journalists provide their recipients with brief historical references: who, when, why gave
Crimea to Ukraine. It is not surprisingly, why it does not need to remind its audience of the Ukrainian and Russian services of
Euronews.

On 3 March 2014 the material on the extraordinary session of the Council of the European Union on Foreign Affairs and
the decisions made there is broadcasted. The materials of the Ukrainian, English and German versions come with similar headings:
“EU calls on Russia to “de-escalate acts of aggression” in Ukraine”), “EU calls on Russia to stop military operation in Crimea” (“EU
verlangt Ende des russischen Militareinsatzes auf der Krim”) (Euronews. EU, 2019).

The information contains a message that the EU has called for Russia to withdraw troops from the territory of Ukraine.
The Ukrainian edition writes that “the leaders of foreign policy departments unanimously condemned Russian aggression” (the
phrase “Russian aggression” is also found in the material in English). As with other language versions, Ukrainian leads the direct
speech of the EU High Representative for security and foreign affairs, K. Ashton: “We need to see the return of Russian troops to
the barracks and places of deployment, as defined by the agreement with Ukraine. We are seriously concerned about reports of
military flights, troop movements and armored vehicles in various locations. | think it's clear that we want to see the return of
troops to the positions that they held before the conflict began” (Myers&Smale, 2014).

Referring to The Wall Street Journal, journalists report on the possibility of the EU to “freeze negotiations on a visa-free
regime with Russia in case of further military operations against Ukraine” (“military operation” is also found in German). An
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appeal to both sides was made by the Foreign Minister of Germany Frank Steinmeier: “25 years after the end of the Cold War,
Europe once again faced a split up. | ask myself whether the time has come to send a clear signal to Russia that its military actions
are completely unacceptable and to urge the Ukrainian government to respect the rights of minorities in the East of Ukraine”
(Steinmeier, 2014).

In the materials of 12 April 2014, the capture of the Main Directorate of Police in Donetsk is reported. Ukrainian
journalists in the article entitled “Who controls Donetsk after the detention of the heads of the Ministry of Internal Affairs and
the SSU?” write that the department of the Ministry of Internal Affairs stormed “unknown people in camouflage.”

The title of another material in English most objectively transmits the content of the described events: “Pro-Russian
separatists seize Donetsk police HQ” (Euronews. Khto, 2014). How exactly they “took control” was not reported, but noted that
“they have met with little or no resistance as the city's roles chief has resigned”.

The display texts are full of special terms related to political and public life, contain names of political parties, state
institutions, public organizations and terms related to their activities (Security Council, term of office, cold war, etc.).

The headline of the article in German “Oppositionists / Protesters in the East of Ukraine demand the Dismissal of Head
of Donetsk Police” (“Ostukrainische Regierungsgegner zwingen Polizeichef von Donezk zum Riicktritt”) focuses on events that
other language editions cover as a fulfilled fact: Head of Donetsk police resigned. The German edition publishes another
interesting detail: “According to witnesses, about 200 people stormed the building” (“etwa 200 Personen das Gebdude”)
(Euronews. Ostukrainische, 2014). They intended to seize the chemical plant mentioned in the Ukrainian version of the material.
Also, with no reference to sources, journalists report about “about 1000 people” who came to a rally against Kiev authorities.

DISCUSSIONS

As we can see, jargon and other lexical elements of colloquial style are used in the audiovisual headings. Even if the
television version describes the situation in a more restrained style, the title may be more conversational, which uses the verb
“sack”, which is household-colloquial. The widespread use of functional styles in the media language is conditioned by specific
conditions of communication in various spheres of human activity and communicative processes. Therefore, the main
characteristic features of the media language are included (Vladymyrov, 2003):

1) saving of linguistic means, conciseness of presentation at informative saturation;

2) selection of linguistic means with the installation on their portability (TV is the most common form of mass media);

3) use of socio-political vocabulary and phraseology, rethinking the vocabulary of other styles (in particular, terminological
vocabulary) for the purposes of journalism;

4) use of language stereotypes characteristic of this style, cliché;

5) genre diversity and its associated stylistic use of linguistic means: ambiguity of words, resources of word formation
(author’s neologisms), emotionally-expressive vocabulary;

6) features combination of a journalistic style with other styles (scientific, official-business, literary-artistic, and spoken),
due to a variety of themes and genres;

7) use of figurative-expressive means of the language, in particular the means of stylistic syntax (rhetorical questions and
exclamations, repetitions, inversions, etc.).

Not all of these features are equally true for all TV materials and mainstream media genres. The stylistic attachment of
lexical and grammatical means is a relatively rare phenomenon and can be manifested in the modern language of television, the
basis of which is the everyday vocabulary, which is a combination of elements of the vocabulary and syntactic structures of
different styles. But it should be noted that at the same time, the stylistic colour is partially preserved or lost. The informative
nature of the television style language is determined by the fact that it expresses integral information, pre-conceived and
organized.

In the English-language material of 13 April 2014, “Fatalities reported as rival activists clash in Ukraine” (Euronews.
Fatalities, 2014) is reported that according to local unnamed sources, “pro-Russian militant” was killed in Sloviansk in battles with
pro-Ukrainian troops. Journalists do not think, but they claim, with reference to some unknown source, that there is a killed man
and he is a gunman. Unlike other editions, English clearly states that it has been killed “in battles with Ukrainian troops”. English
journalists do not refer to amateur video, as their Ukrainian and Russian counterparts did, because they are not able to check /
confirm the content. However, the only ones mention another amateur video that shows armed men who erect barricades at
the exit from the city Sloviansk.

At the same time, only the English edition writes about Ukraine’s accusations of the Kremlin: “Kyiv has blamed the Kremlin
for the rash of rebellion against its rule. Moscow has warned that it will protect the region’s Russian-speakers if they come under
attack”. It is not clear why journalists from other language services do not publish it.

The material in German entitled “Distinguishly known about one dead in Sloviansk battle” (“Mindestens ein Toter and
Gefechten vor Slowiansk”) (Euronews. Mindestens, 2014) also confirms the death of at least one person in battles near Sloviansk,
at the very beginning of the “so-called Anti-Terrorist Operation” (“eines sogenannten Anti-Tepor-Einsatzes”).

In the materials of 11 May 2014, one talks about how “separatists vote in a referendum” (Euronews. Separatysty, 2014).
At the same time, the Ukrainian editorial unit focuses on the wording of the “so-called referendum / pseudo-referendum”. And
all who vote are called separatists. German journalists, meanwhile, use the term “majority of residents” who go to vote in order
to vote for separation. That is, there are those who go to the polls, vote “against” and to call all people “separatists” is biased.
Not all editors mention the initiator of the “referendum”, only Ukrainian (“armed separatists”) and German (“den prorussischen
Separatisten”, “separatists”). In the submission of information, the Ukrainian version is the most similar to English: “Se1f-rule”
votes in Donetsk and Luhansk “step towards the abyss” says Kyiv as polls open”) (Euronews. Self-rule, 2014).
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Journalists write: “There are no international or independent observers present to the oversee the ballot” or “millions of
ballot papers have been printed”, although in English is also added about the “pro-Russian activists” control of polls. About
“armed men”, who “loitered around the polls” in Luhansk is also reported in English.

On 11 May 2014, language editors report on the referendum. The Ukrainian service in the title (“Referendum on Donbas:
“Potemkin villages” or “People's enthusiasm?”) (Euronews. Referendum, 2014) informs about “window dressing” and allegedly
“folk enthusiasm” in the referendum: “In Donetsk, employees of communal enterprises were “kicked” to the polls”. Journalists
from Luhansk and Luhansk regions report that there were several demonstration polls organized there, where all budget
employees were taken to simulate mass voting. According to words of the head of the “poll” of the self-proclaimed “Donetsk
People's Republic”, in the morning more than 30% of attendance was recorded. For comparison, the Russian version, according
to ITAR-TASS news agency, reports that the attendance in Donetsk “exceeded 50%, in Luhansk — 75%” (Thornton, 2015).

Returning to the information on the attendance, the German article refers to “more than 50% of the voters, and in
Luhansk even as many as 80%”, who voted until the evening (“Demnach hatten in der Provinz Donezk bis zum Nachmittag mehr
als fiinfzig Prozent der Wahlberechtigten Abbey, in the province of Luhansk sogar gut achtzig Prozent”) (Euronews. Abstimmung,
2014). Not for the first time, German journalists analyze the audio information in their publications.

It is noteworthy that the English version does not provide information on the number of voters who have already voted.
The non-recognition of the “referendum” by the Ukrainian government, the EU and the US ones is written about in four
languages, and all four language versions cite the inhabitants of the city, who are convinced that Donbas can provide its economy
itself, because it has factories and mines.

CONCLUSIONS AND FURTHER RESEARCH PROSPECTS

So, having analyzed the program content of the European media, Euronews, we state that the national editors of
information programs actively covered events related to the controversy events in Ukraine, and the commencement of active
hostilities in the East of Ukraine. At the same time, on its way to the air, the media product passes through a whole selection of
fountains, interrogations, journalistic work, influences and saturation of media texts by lexical and stylistic forms inherited in one
or another language. The audiovisual product, formed by multimedia channels, is received by the recipient. The same analysis of
the produced content confirmed the constancy and saturation of the linguistic components of the information genre and showed,
on the one hand, bias, prejudgment and manipulative nature of the mass communication activities of the Russian service
Euronews, and, on the other hand, compliance with the standards of information television in Ukrainian, English and German
editors.

Despite the fact that the channel declares the principled position of the editorial Euronews office, which is manifested in
independence and neutrality in the supply of information, being free of any political or economic pressure, the editorial board
does not evaluate and support any of the parties covered the conflicts, giving each of them the opportunity to express their own
point of view.

We see our further research prospects in highlighting the problem of foreign language teachers’ media literacy.
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OCOBJ/INBOCTI BUCBITNIEHHSA TA IHTEPMPETALLIT KOHTPABEPCINHUX NOAIA B YKPATHI EBPOMENCBKUMMU 3MI
OneHa buHdac
A3 «/lyeaHcokuli HayioHanbHUl yHisepcumem imeHi Tapaca LLlegyeHka», YKpaiHa

AHOomayis.
MocmaHoska npobaemu. Y cmammi po3ensdaemeca npobnema b6azamosumipHo2o po3Kpummsa ocobausocmeli suceimaeHHA ma

iHmepnpemauyii iHgpopmayii npo KoHMposepciliHi Nodii 8 Ykpaiwi nid yac iHpopmayiliHoi siliHu 8 eqipi esponelicokozo menexkaHany
MIXCHAPOOHUX HOBUH - Euronews.

Pe3ynemamu. Aemop Ha20/10WYE, Uj0, HE3BAXAIOYU HA iCHY8AHHA EOUHOI pedaKyiliHol noaimuku, ¥ypHanicmu pedakyii Euronews camocmiliHo

nuwyme mekcm 00 8ubpaHux Ho8uH, momy (io2o abcoaomHa ideHmuyHicme malixce Hemoxcauea. PaKMuYHo, aHasi3 8upobseHo2o
KOHmMeHmy niomeepoue cmasicme i Hacu4eHicme niHe8icMuYHUX KOMMoHeHmi8 iHgopmayiliHo2o #aHpy ma rnokasas, 3 00Ho20
60Ky, ynepedxceHicmo ma maHinyaamusHuli xapakmep OignbHocmi 3acobie macoeoi KomyHikayii pocilicokoi caywbu Euronews, a
makKox 3 iHWo20 60Ky, 00MPUMaHHA cmaHAapmie mediaepamomHocmi 8 YKPAiHCbKUX, aHaAilcbKux ma HimeybKux pedakyiax. Y
moli Yac, Konu iHgpopmayiliHa siliHa cynposodryemscs silicokogumu diamu Pocii npomu YKpaiHu, npobaema 00mpumaHHA npasun
mediaepamomHocmi 8 nybaikayiax 3MI € ocobauso akmyansHow. Baxaueo nowuprosamu npasdusy iHpopmauito npo nodii e
YKpaiHi Ak y Hawil KpaiHi, mak i 3a ii mexcamu. Takum YuHOM, ye 00CniOHeHHs € akmyanbHUM, | 8ubip 06’ekma ma OxcepesbHoi
6a3u 00CniOHceHHA uinkom aociYHuli: menexkaHan "Euronews" mpaHca0e HA MPUHAOUAMU MOBAX | OXOM/IOE WUPOKY ayoumopito 8
pi3HUX KpaiHax.

BucHoseKu. [poaHanisysaswu npoepamHuli 3micm esponelicokux 3MI, Mu KOHCMamyemo, w0 HauyioHanbHi pedakxyii iHgpopmauiliHux npozpam

aKMUBHO B8UCBIM/I08A/AU HOBUHU, M08’A3aHI 3 KoHMposepciliHumu nodiamu e YKpaiHi. B moli xe uac, suxodadyu 8 eqip,
medianpodykm npoxooums uepes yiny HU3KY eaxsueoi iHgpopmayii, obzosopeHs, xypHasicmcbKoi pobomu, HasiloeaHs ma
Hacu4eHHA MmediameKcmie 1eKCUKO-CMuAiCMuUYHUMU (hOPMAMU, YCriaOKOB8AHUMU MIE YU iHWOK Mo8ok. Ase pedaKuiliHa Konezia
He OYiHIOE i He nidmpumye #OOHY 3i CMOPIH, W0 8UCBIMIOIOMb KOHPAIKMU, HAOAKYU MOMCIUBICMb KOMCHIl i3 HUX 8uciosumu
8/10CHY MOYKY 30py.

Kntouosi cnoea: pe0akmop, KaHas, MpaHcAAYia HO8UH, mepumopiansHuli KoHpaikm, Cxid YKpaiHu, egponelicoki 3MI.
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DIDACTICS OF DIGITAL CENTURY: ISSUES AND TRENDS OF E-LEARNING DEVELOPMENT

ABSTRACT

Formulation of the problem. Revolutionary changes in society and education due to intensive implementation of new digital technologies
suggest the revision of the traditional understanding of didactics as a science of teaching. Particularly, the widespread Web 2.0
applications have the capacity for educational institutions to extend the possibilities of e-learning. Such active approaches to
learning as the professional communities’ creation, the use of cloud computing, the development of mobile communications,
thanks to which a large number of users have the opportunity to collect and visualize data, are becoming increasingly widespread.
Consequently, development of pedagogy, which is aimed at educational goals of a higher level, is a driver of innovations in
educational systems. Technologies and new modes of content delivery open up wonderful opportunities to rethink completely the
teaching process. However, the traditional understanding of didactics does not meet the requirements of the digital society with
the rapid development of digital technologies. This contradiction suggests that it is necessary to develop an orderly theoretical
basis for e-learning — e-Didactics. Currency of the paper is conditioned by the problems of developing the theoretical basis of e-
learning — electronic Didactics (e-Didactics), which corresponds to the modern conceptual understanding of the role of digital
technologies in the educational process. Particular attention is paid to trends in the development of educational technologies and
factors that oppose their introduction into the higher education sector. The objectives of the research are to (1) consider the way
technology is changing educational process in the sector of high education, leading to the emergence of a new pedagogy, (2)
examine recent tendencies in the development of educational technologies that will have the most significant impact on future
educational processes in higher education.

Materials and methods. The process of scientific and pedagogical research was carried out using the methods of investigation. In particular,
there were: analysis of scientific and educational literature on scientific research problem; comparative analysis of scientific data,
generalization and systematization of pedagogical approaches concepts and practical experience of digital technologies, social
media, and mobile devices implementation in teaching process, modelling of the didactic system of e-learning.

Results. The results of the research in terms of its objectives are: a) the key distinctions of e-Didactics from the traditional didactics were
represented; b) instructional strategies, teaching methods and digital tools as a direction for the further development of e-
didactics have been generalized; c) the most promising pedagogical approaches and trends which are contributing to the
introduction of digital pedagogy into the higher education sector have been discussed.

Conclusions. The realization of the specific opportunities provided by digital technologies for education requires the transition of the didactic
system of e-learning to a higher level of complexity, the use of new organizational forms and methods. The results of the research
should be of help for educators, methodologists and instructors in the system of professional development of higher education,
as well as for all those willing to master the new didactic approaches.

KEY WORDS: pedagogical approaches, teaching and learning (T&L), digital technology, educational system, instructional process, e-learning
environment, virtual educational environment, assessment of learning outcomes, pedagogical interaction, digital instructional
tools.

INTRODUCTION

Electronic didactics (e-Didactics) is in close correlation with the rapid introduction of the digital and telecommunication
technologies in education. The transformation of e-learning environment creates new interpersonal communication conditions
between teacher and students, new forms of designing, creating and evaluating teaching materials, and teaching tools acquire
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new methodological and didactic properties. At the same time, the innovative potential of digital and telecommunication
technologies fill education with new conceptual provisions. It is known that effective training is possible when practical activity
is based on a modern theoretical and methodical platform. Theories about education will influence strongly the choice and use
of different technologies (Bates, 2016). In the digital age, traditional learning theories — behaviourism, constructivism and
cognitivism - are supplemented by new approaches, for example, connectivism, which suggests learning in the process of
communication and connection within a distributed network (Bates, 2016; George Siemens, 2004; Romiszowski, 1993;
Tchoshanov, 2013). These theories specify the goals of personality-oriented learning, and reflect the tactics of the educational
process within technologies-enhanced learning environment. The place of e-Didactics in the education system is being actively
discussed today by a number of authors (Pechnikov, 2013; Tchoshanov, 2013; Noskova, 2015,). In their opinion, the traditional
understanding of didactics does not meet the requirements of the modern society with the rapid development of digital
technologies.

Considering learning as a continuous rather than occasional process, a collaborative activity focusing on verifying
knowledge, competence and capabilities rather than status within a group of learners, e-Didactics specifies the goals of
educational process within technologies-enhanced learning environment, namely:

e focusing on the development of personality and individuality of a trainee, who can learn differently, with access to
digital content, mobile delivery, new forms of assessment, learning analytics to guide choices and progress, and interaction and
communication with peers around the world;

e changing instructional role towards more support and negotiation over content and methods;

e placing the responsibility on students to be active in the inquiry process;

e motivating independent extraction of knowledge from a variety of e-resources;

e moving towards resource-based rather than packaged learning.

e emphasis on students supporting each other through new social media, peer assessment, discussion groups;

e pedagogical emphasis is on the knowledge creation process, rather than subject content and

e optimal combination of individual and group work in different learning situations;

e assessment of students' learning outcomes not only for compliance with educational standards, but also as stages of
individual personal growth of each student;

e competency-based assessment construction of learning process in different modes of the interactivity,

Recent innovations and developments in competency-based learning and assessment will give a new impetus to online
learning and development of online learning environment. Bates (Bates, 2016) notes that online learning has the potential to
support many different approaches to teaching (including didactic), but is particularly suited to current and emerging pedagogies.
Online learning environment is characterized by intensive presentation of instructional materials in different formats; efficiency
and extraterritoriality of information transfer of any size; unprecedented opportunities for updating the content of training;
expansion of opportunities for cooperation and pedagogical interaction; active position of student and a high degree of self-
sufficiency. Online learning environment is not involved just one environment but several environments including the WWW, e-
mail, asynchronous discussion forum (e.g. BBS, mailing list and newsgroup) and synchronous discussion forum (e.g. online chat
room, video conference and online games) and so on (Tsai, 2009; Miller & Miller, 2000).

Major researchers agreed that characteristics of online learning environment could be identified as follows

e Flexible time and space: The most significant revolution of e-learning is that e-learning overcome the limits of time
and place for learning. Online learning tasks can be performed at any time or place provided they have Internet access. Online
learning environments thus differ significantly from traditional learning environments, where teachers and students must meet
regularly at a specific place and time. Online learners become more free, flexible and convenient in time and location of learning.
That is, students gain more locus of control than learning in traditional environments (Miller & Miller, 2000).

e Indirect Social Interaction: The absence of face-to-face interaction is one of most criticized features of learning via
the Internet. The isolation of online learning was one of the main frustrations associated with online learning before synchronous
communication technologies (e.g. video/audio conference) significantly accelerated the processing of multimedia signals. And
asynchronous communication applications (e.g. online discussion board, e-mail, blog, BBS etc.) are still used popularly in schools.
The roles of teachers in an online learning environment become more like facilitators and helpers. The above challenges require
students for new strategies to cooperative and negotiate with others via the Internet (Noskova, 2015).

e Abundant Information Resources: The abundance and variety of information resources is the greatest advantage of
Internet-based learning. Online learners can easily and quickly search for information they need but simply copy and paste it for
their assighments. How to process and utilize online information is a new issue for online learners (Tsai, 2009).

These issues put forward new requirements for the teacher and his professional activities. Teachers need to learn new
information and digital technologies more actively. In addition, new research is needed in the field of the psychology of
perception and thinking with the active use of e-learning.

The purpose of the article. With this in mind, the aims of the article is 1) to highlight the way technology is changing all
components of didactic system, leading to the emergence of a new pedagogy; 2) to summarise the current changes in didactics
and analyse the structural components of didactic system of E-learning; 3) examine the tendencies in the development of
educational technologies in order to design effective learning environments.

METHODS OF THE RESEARCH

The process of scientific and pedagogical research was carried out using the methods of investigation. In particular, there
were: analysis and generalization of psychological and pedagogical literature on the research problem; comparative analysis of
philosophical, psychological, pedagogical and methodological studies of e-earning problems; generalization and systematization
of concepts and practical experience of digital technologies, social media, and mobile devices implementation in teaching
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process, modelling of the pedagogical communication structures in in the environment of e-learning. The sources of research
were the works of Ukrainian and foreign scholars on didactics, textbooks on Pedagogy of the twentieth century, UNESCO
recommendations on the development of instructional strategies.

RESULTS OF RESEARCH

The specific pedagogical and methodical features of the current dynamic digital environment significantly influence the
instructional process as a whole and leads to changes in the activities of both the student and the teacher. The teacher does not
act as a transmitter of knowledge and information, but as a consultant, assistant, student’s partner and coordinator of the
cognitive process, while the student is an active participant of instructional process aimed at the conscious development of
professional competencies. Along with changing teacher’s and student’s roles in e-Didactics from face-to-face to blended and
online, the primary mode and means of pedagogical communication and assessment are also experiencing a significant change:
from oral classroom discourse to written exchange of ideas via online discussion, chats, and social networks. Moreover, it can
not only ensure the active involvement of students in the instructional process, but also allows them to manage this process,
unlike most traditional educational environments. All above-listed requires a transition of e-learning didactic system to a higher
level of complexity, the organic incorporation of innovative approaches to teaching, significant changes in learning objectives and
the relationships between participants in instructional process, the use of new organizational structures, methods and innovative
teaching techniques.

E-learning didactic system, as each instructional system in which the educational process occurs, cannot be considered

”ou

beyond the context of such didactic concepts as “teaching goals and objectives”, “content and assessment of learning outcomes”,
“e-learning methods and instructional tools”, “instructional strategies and “modes of e-learning process”. Within each of the
main components there are a set of sub-components that will need to be considered. In fact, it is in the sub-components (content
structure, practical activities, feedback, technology choice, assessment methods, and so on) where the real decisions need to be
made (Bochkov, Krasnova, Filippov, 2008).

Effective achievement of learning objectives is provided by a combination of methods, tools and adequate instructional
strategies supported by appropriate technological devices and electronic instructional tools. In turn, carefully worked out
teaching goals serve as the basis for:

e designing interactive content and relevant learning experiences;

e selecting and implementing online and offline tools;

e modelling structures of pedagogical interactions among students and teachers;

e integrating instructional strategies and methods;

e searching of sources for performance of educational tasks;

e developing criteria for assessment of learning outcomes;

e choosing an appropriate instructional model (Kameneva, 2017).

Let’s have a closer look at how technologies influence the key characteristics of e-Didactics.

Traditional didactics has as its main goal the creation of T&L process aimed at developing the desired level of students’
competency and proficiency through assimilating knowledge, skills and abilities. The primary goal of e-Didactics is creation of T&L
process as a system of knowledge, which is focused on intellectual potential of the student's personality realization aimed at
implementing the strategy of “lifelong learning” in the emerging knowledge society. The difference in goals influences the key
distinctions of e-Didactics from the traditional didactics stipulated by changing:

e content delivery format, involving the access to free electronic resources;

e forms of pedagogical interactions and relationships;

e dominating mode of learning;

e channels of communication;

e means of assessment and modes of students' learning outcomes control.

Thus, the understanding of the notion “e-Didactics” should be found in the context of the specific e-learning didactic
system.

Content. Issues around content remain critically important in teaching: what content should be included in the curriculum,
what content sources students should access, and so on. Content includes a variety of learning materials such as modules,
activities, readings, discussions, assignments, assessments, and other items to support learning objectives of the course
(Kameneva, 2017). One way to handle the problem of knowledge explosion is to focus on the development of skills, such as
knowledge management, problem-solving and decision-making (Bates, 2016). Modular design is one of the most effective
approaches used in the content development, particularly, in the design of online learning content. Learning management
systems such as Blackboard or Moodle enable instructors to select and sequence content material, which students can access
anywhere, at any time —and in any order.

Instructional strategies and methods. Overall instructional strategies are the translation of a philosophical or theoretical
position regarding instruction into a statement of the way in which instruction should be carried out in specific types of
circumstances (Romiszowski, 1993). There is a groundswell of change taking place in instructional strategies. The set of
instructional strategies to support e-learning with web 2.0 tools includes the following: Project management; Peer teaching; Case
solving; Peer-2-peer learning; Work-integrated learning; Collaborative learning; Blending learning; Community of learning; Mobile
learning; Self-regulated learning; Learner-centred instruction; Student generated content; Informal learning; Personalisation;
Reflective learning; Experiential learning. Based on active learner’s cognitive interaction with different learning materials and
Internet resources, e-learning methods tend to minimize expositive methods oriented towards collective perception of
information commonly used in traditional didactics. The range of e-learning methods includes the following: multimedia lectures
of teachers and multimedia presentations of students, electronic testing, “student's Electronic Portfolio”, electronic case,
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telecommunication projects, business computer games, simulations, brainstorming, problem discussions. The application of these
methods changes the priorities of mastering the advanced knowledge in the process of classroom work towards the student's
individual and cognitive activity, taking into account his/her features and capabilities (Kameneva, 2015).

Assessment of learning outcomes. Assessment of learning outcomes is considered as one of the key didactical
components that directly affect the effectiveness of learning. Design of assessment could be based on different learning
attributes such as: outcome (outcome-based assessment); standards (standards-based assessment); competency (competency-
based assessment); performance (performance-based assessment), etc. The ultimate goal of digital age assessment is to
strengthen student’s responsibility for the process and outcome of self-learning. Digital age requires radical revision of the
traditional philosophy of assessment: from fixed — to flexible assessment; from standardized — to authentic assessment; from
external — to self-assessment (Tchoshanov, 2013). Using online assessment tools such as online quizzes to provide instant
feedback and repeated testing opportunities for practicing purposes may help students learn the subject matter more thoroughly.
This method also leads to more class time for student-student and student-teacher interaction.

Organizational modes of training. Traditional didactics has produced a great variety of organizational modes of training:
lectures, consultations, seminars, colloquiums, practical classes, laboratory works, independent study, discussions, and controlled
exercises. Network communication technologies application (interactive databases; telephone conferences; video/ audio
conferences; web forums; chats; blogs; Internet portals; wikis; electronic mailing lists; white boards; newsgroups; mental maps; social
networks), led to the further expansion of the basic structures of training due to the emergence of new organizational structures.
These include the following: multimedia lecture; off-line video lecture for distributed student groups; virtual seminars (webinars);
virtual laboratory workshop; group tutorials; individual consultations in "off-line" mode; electronic testing; electronic discussions.

Selecting and implementing digital instructional tools. It is natural to assume that realization of the key distinctions of e-
Didactics mentioned above requires a new generation of digital instructional tools, each of which has specific didactic capabilities,
functions and objectives and are significantly different from the properties of traditional instructional tools. Innovative didactic
properties of digital tools should be identified by studying the characteristics of the format in which the teaching materials are
implemented. Analysis of possible instructional process models shows that digital instructional tools are the part of various e-
learning models and act, on one hand, as teaching materials medium, and, on the other hand, as elements of the learning process
management system (Lynch, 2020). The challenge is to balance the preferred instructional strategies against the advantages and
disadvantages of available online instructional technology.

The main procedural components of instructional process realization in e-Learning environment are as following:

e content delivery component — provides a range of ways to deliver educational, scientific, informational, reference
materials, presented on media of any type or placed in computer networks, which are necessary for the effective organization of
the educational process, (additionally, if content is delivered in parallel forms both through traditional means and through using
online tools such that students have the opportunities to learn in their preferred modes, some students may become more aware
of their own cognitive processes);

e monitoring and management component — focuses on correlation of the set of learning objects with the outcomes
learning outcomes;

e communication component — focuses on pedagogical interactions with peers and teachers to provide informational
and procedural support through new social media, peer assessment, discussion groups;

o collaboration component — addresses building a community of teachers and students through dialogue, testing of ideas,
problem-solving and knowledge construction; for example, collaborative workspaces such as wikis are free and simple to create,
and allow students to work on joint projects; multimedia archives such as YouTube videos can be accessed as learning resources
and created by students to demonstrate knowledge and skills; and virtual worlds, such as Second Life, enable knowledge
construction through interaction and experimentation in real time.

e control and assessment component — addresses analyzing the quality of student’ knowledge, including self-diagnostics
of student’ own results.

Various online tools exist to help in these components. The following classification of digital tools and online services by
each identified component will demonstrate how tools could be incorporated to meet certain methodological functions of e-
Learning environment to enhance instructional process (see Table 1).

Table 1
Classification of digital technologies and online services by functions in e-Learning environment
Functional Tvoes of technologies Tools and
components of Objectives of e-Didactics P . . & instruments
. . and online services
online environment
=guiding students to find, analyze, evaluate, digital collections of .
. . . . . Google Drive,
and apply information relevant to a particular educational objects .
. . . Dropbox, OneDrive
subject domain; of various formats

tools for creating and

D . .
publishing content; Pear Deck; Nearpod;

= enabling students to construct knowledge

Content delivery

and representation = providing flexibility and wide access to

resources and experts;
= OER in the form of short lectures, animations, Open educational
simulations, virtual labs, virtual worlds and recourses
many other formats can be provided as core
course content

OpenCourseWare
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Functional
components of
online environment

Objectives of e-Didactics

Types of technologies
and online services

Tools and
instruments

= emphasis on enabling students to construct

Flowdock; Slack;
Zoom;

Control and
assessment

shared by the group prevail;
= On-line assessment in the form of student
contributions to online discussion;

knowledge through questioning, discussion, Tools GoToMeeting:

Communication sharing of perspectives and sources, analysis of for communication and g,.
. . WebEx; Appear.in;
resources from multiple sources, and instructor feedback
Yammer ;
feedback; .
Skype; Hipchat;
= peer’s control and self-control within the
framework of common values and meanings
Tools

for digital e-testing

= e-portfolios of work through the collection,
storing and assessment of a student’s
multimedia online activities

Self-control,
e-Portfolios, Peer-to-Peer
Assessment, “On
Demand” assessment,
Video-Based Assessment
of Competencies

Mentimeter;
Kahoot; Google
Forms;
EDpuzzle; Poll
Everywhere ;

Collaboration

= development of communities of practice,
where students share experiences, discuss
theories and challenges, and learn from each
other.

Tools for creating
communities

Google Docs; Office
Online; Wiki; Quip;
Concept Inbox; Cisco
WebEx

social networks
(Facebook and

Twitter); blogs, wikis,
text or voice
messages on mobile
phones

The role of crucial importance in e-Didactics belongs to asynchronous and synchronous communication tools, which are
determined by the purpose, conditions and circumstances of their interaction (Horton & Horton, 2005). The telephone, video-
conferencing, e-mail, online discussion forums, most social media and the Internet are examples of communicative media or
technologies, in that all users can communicate and interact with each other.

DISCUSSION

The transformation of pedagogy, which emphasizes not only learner's mastering knowledge and skills, but also developing
his/her personality, as well as the availability of technologies suitable to support them, is beginning to transform the higher
education system. Aligning pedagogy, subject matter, assessment, and student access and success with appropriate technologies,
software, and instructional strategies is the ongoing challenge of teaching and learning in the digital age. In this regard, the urgent
need today is to find the most effective online strategies that can help solve this problem. The most promising instructional
strategies which are contributing to the development of digital pedagogy are identified as follows:

e Blended Learning. The Blended Learning paradigm is based on an organic combination of traditional teaching methods
with online learning. Blended learning combines face-to-face (F2F) instruction with computer-mediated learning (CML) and
coaching to provide three main benefits for e-learning: (a) improved pedagogy, (b) increased access and flexibility, and (c)
increased cost effectiveness (Lynch, 2020). Considering teaching and learning methods when incorporating interactive training
tools can help a teacher better meet student learning needs. Creating an effective e-learning environment therefore requires
deciding which course components may best be done online and which can be done more effectively in the traditional classroom.

e Communities of Learning and Practice. From the early days of online learning, there was an emphasis on enabling
students to construct knowledge through questioning, discussion, sharing of perspectives and sources, analysis of resources from
multiple sources, and instructor feedback. Social media encouraged the development of communities of practice, where students
share experiences, discuss theories and challenges, and learn from each other. As the potential of social participatory media
becomes more evident in the current dynamic digital environment, it is essential to prepare students with the skills needed to
operate in a web-based world, to become collaborators.

e Microlearning (Anywhere, Anytime, Any Size Learning). Microlearning as an approach is a concept of mastering any
knowledge in small units. More often this term is used in the field of e-learning and related fields in the sense of a new
paradigmatic point of view on learning processes in a mediated environment at the micro-levels. The development of ‘any size’
learning is manifested in the creation of smaller modules. There is growing demand from students for short, ‘just in time’ training
modaules that fit an immediate learning need. The creation of these modules requires a revision of course structure and learning
credits, which are not equivalent to a full course completion. These smaller modules meet the needs of many full-time students
who are working part-time, as well as those needing greater flexibility or additional help with their learning. It deals with relatively
small teaching units and short-term teaching activities. In contrast to “traditional” approaches to e-learning, microlearning is
often aimed at advancing technology through push media, which reduces the cognitive load on learners.
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e Mobile learning (Learning-on-the-Go). The growth of mobile technologies such as smartphones, internet-connected
tablets, GPS systems, video games is the basis of on-the-go learning provided through online learning. Offering content, quizzes,
multimedia resources and connections among students using mobile devices requires a fresh look at course design, content
packaging, and a consideration of data packages limitations. M-Learning is growing and adapting both to the needs of students,
the changing landscape for learning and developments in technology. Like other forms e-learning, mobile learning is also
collaborative; sharing among all users of the same content is almost instantaneous, , resulting in instant feedback and advice.
Universities that have adopted m-learning and blended learning strategies have seen an increase in student enrollment, wider
levels of adoption of technology to enable learning among faculty members, and a higher level of student engagement with
technology.

e Use of Multimedia and Open Educational Resources (OER). Open educational resources (OER) cover a wide range of
online formats, including online textbooks, video recorded lectures, YouTube clips, web-based textual materials designed for
independent study, animations and simulations, digital diagrams and graphics, some MOOCs, or even assessment materials such
as tests with automated answers. OER has become a major resource for rapid course development and for lowering the costs of
learning for many students. Even text books are changing to incorporate video and audio clips, animations and rich graphics, as
well as becoming more interactive, allowing both instructors and students to annotate, add or change material including
assessment exercises and feedback. Balancing the use of multimedia and open educational resources with instructor-delivered
content raises issues of measurable learning outcomes.

e Student Control and Independence. Students have tools, such as smart phones and video cameras, to collect digital
examples and data can be edited and used in student work. Thus, strictly managing a set curriculum in terms of limited content
chosen by the instructor becomes less meaningful. Within the framework of the learning objectives, more flexible approaches to
content choice, delivery, assessment, and other factors are emerging. Equally important is educating students to take
responsibility for their own learning and approach this as a skill to be taught and learned. This approach challenges the instructor
to move away from selecting and transmitting information in large blocks or chunks, such as a one-hour lecture to guiding
students to find, analyze, evaluate, and apply information relevant to a particular subject domain.

e Virtual Worlds. Virtual worlds based on Web 2.0 have the potential to provide: teaching, learning, and training
opportunities; rich interactions and communication environments to improve communication skills and problem-solving skills,
and an engaging and low risk environment as an alternative to the real world. A virtual world usually refers to the online
community that often takes the form of a computer-based simulated environment, through which users can interact with one
another and use and create objects. Virtual worlds are intended for users to inhabit and interact, and the term today has become
largely synonymous with interactive 3D virtual environments, where the users take the form of avatars visible to others
graphically (Cook, 2009).

CONCLUSIONS AND PERSPECTIVES FOR A FURTHER RESEARCH

The range of questions considered within the framework of this article allowed to set forth the row of conclusions.

Firstly, an increased use of technology is changing the way of teaching and learning, leading to the emergence of a new
pedagogy. The development of the e-Didactics offers new opportunities for further understanding of learning and teaching
in the digital age and creating effective digital environment.

Secondly, e-Didactics, based on concepts of current learning theories which suggest learning in the process of
communication and connection within a distributed network, and having innovative properties due to new applications of
technology, is the foundation for the actualization of modern theory of learning.

Thirdly, aligning pedagogy with appropriate technologies is the main cause of the gap between the potential and real
possibilities of using digital technologies in higher education. In this regard, the urgent need today is to find the most effective
online strategies that can help solve this problem. Consideration of various aspects of online learning environment and the
analysis of the components of the e-learning didactic system opens new opportunities for teachers not only to support and assist,
but also to provide new forms of student assessment.

The results of the research should be of help for educators, methodologists and instructors in the system of professional
development of higher education, as well as for all those willing to master the new didactic approaches. However, one study
focusing on these areas cannot completely capture the dynamics that happen within e-learning. In that sense, this study suggests
further research should be followed.
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ONOAKTUKA LMOPOBOIO CTONITTA: NUTAHHA TA TEHOEHLIT PO3BUTKY EIEKTPOHHOIO HABYAHHA
T.M. KameHesa
MixcHapoOHuli HayKoso-Has84YanbHUl ueHmp iHgpopmayiliHux mexHonoeil i cucmem, YkpaiHa

AHomayisa. PesontoyiliHi 3miHu 8 cycniinecmeai ma oceimi, wjo 8idbysaromsca 8 ocmaHHi 10-15 pokie 8HACAIO0K iHMeHCUBHO20 8MPOBAOHEHHSA
Hosux yugposux mexHosnoeili, nepedbayarome nepeansad mpaduyiliHo2o po3yMiHHA OUOGKMUKU AK HAYKU PO HaBYAHHA. 30Kpema,
WUpPOKO po3nosctodxceHi 3acmocyHku Web 2.0 00380a710mb OC8IMHIM ycmaHO8AM po3WUPUMU MOXAIUBOCMI ea1eKmMpPOHHO20
HaeyaHHA. Omie, eneKmpoHHe HABYAHHA AK HOBA (POPMA HABYAHHA, OCHOBHA Mema AKO20 MossA2ae 8 06'eOHAHHI nepesae
8ipmyanbHo20 i mpaduyiliHoeo HABYAHHA, cMAnO OOHIE 3 HAlbiNbW 3aXONAOKYUX, OUHAMIYHUX i PA30M 3 MUM CKAAOHUX
obsacmeli, 3 AKUMU cMUKaemocA iHgpopmayiliHe cycninbcmeo. Myaemumedia 8 IHmepHemi, meneKkomyHikauii, nopmamusHa
esleKmpoHiKa, npozpamHe 3abesnevyeHHs coyianbHux mepex, Web 2.0 mouwjo - 8ce ye paduKanbHO 3MiHIOE COCObU OMPUMAHHSA
iHhopmayii ntodemu i cnocobu y4iHHA Ma Ha8YaHHSA. Tomy po38UMOK Nedazo2iku, AKA CAPAMOBAHA HA OC8IMHI Yini binbw 8UCOK020
pigHsa, € Opalisepom iHHOBaUili 8 ocsimHix cucmemax. EnekmpoHHa Oudakmuka (e-JudakmuKa) 3Haxo0umecs y micHomy
830EMO38'A3KY i3 WBUOKUM B8MPOBAOHEHHAM UYUPPOBUX ma mesnekomyHikauiliHux mexHonoeili 8 ocgimy. TpaHcgopmayis
e/1eKmpoHHO20 Ha84YasbHo20 cepedosuwia (EHE) cmeoproe HOBi yMo8U 018 MiX0cobucmicHO20 CrinKy8aHHA MiXt 8uknadayem ma
cmyodeHmamu, Ho8i opmMu MPOEKMyB8aHHA, CMBOPEHHA MA OUIHIOBAHHA HABYA/AbHUX Mamepianie, a 3acobu Has4asnbHO20
npu3HayeHHa Habysarome HOBUX Memodos02iYHUX ma OuOaKmMu4YHuUX eaacmusocmeli. lpome moli ¢akm, wo euxknaday
8uUKOpUCMOBYE Yuposi mamepianu abo enekmpoHHi iIHcmpymeHmu, He 0608 'A3K080 03HAYQAE, WO 8iH / BOHA 30CMOCOBYE CyYacHi
nedazoeziyHi nioxoou, po3pobeHi 0514 BUKOPUCMAHHA YU pPosUX mexHo02ili y Hag4asa6HOMY MPOoyeci 8ULUX HABYAAbHUX 3aKAa0i8.
Knto4osi 8idmMiHHOCMI enekmpoHHoi dudakmuku 8i0 mpaduyiliHoi OUGAKMUKU 8U3HAYAOMbCA He CMINbKU MeXHO02iYHUMU
IHCMpyMeHmMamu, CKinbKu HOBUM (hOPMAMOM HABYAHHSA, 6KAoYaro4yu Aocmyn 00 6e3KoWMOBHUX eneKmpOoHHUX pecypcis,
KOHMponb pe3ysnemamie HABYAHHA cmydeHmie Ha 8i0cMaHi, 0peaHi3ayito ACUHXPOHHUX MAa CUHXPOHHUX 83a€MOOili Yepe3 pi3Hi
meneKoMyHiIKauyiliHi KaHanu. Kpumu4HUM CMAE MUMAHHA, PO Me HA AKUX K/AKYOBUX en1eMeHmax eneKmpoHHO20 HABYAHHA
HeobxioHo 30cepedumu ysazy.

dopmyntoeaHHA npobaemu. AKmyasneHicms cmammi 3ymoeneHa npobaemamu po3pobKu meopemuyHoOi OCHOBU es1eKMPOHHO20 HABYAHHA —
enekmpoHHoi dudakmuku (e-Didactics), Aka 8i0N0e8i0aE CyyacHUM KOHUenmyaabHUM YABAEHHAM Mpo posb Lugpposux mexHonoeili
8 0C8iIMHbLOMY nipoyeci. B cmammi npoaHanizo8aHo cyvyacHi meHOeHYii ma 8UKAUKU Y PO38UMKY OC8IMHIX mexHosnoeaili y ceimi,
akmopu sAKi npuweudwyome i npomuditomes iXHbOMY 8M1POBAOHEHHIO, 0 MAKOXC iX 8M1/AUS HA NPAKMUKY Y 2any3i suwoi ocsimu.
3ae0aHHAMU 00CnidxeHHA € maki: (1) po3anaHymu AK 3acmocy8aHHA MexHo02ill 3mMiHIE oceimHili npoyec y cekmopi suujoi
oceimu, wo npuzeodums 00 Mossu Hoeoi nedazoeiku; (2) 02140 ocmaHHix meHOeHyYii y po3sumMKy oceimHix mexHonoeill, AKi
mamumyme Halibinbw 8ioyymHuli enaue Ha malibymHi oceimHi npouecu y suwiti WKosi.

Mamepianu i memodu. lpouec Haykoso-nedazozidHux 0ocnioxceHsb 30ilicHI08ABCA 3 BUKOPUCMAHHAM mMmemodie 00cnidxeHHs. 30Kkpema, byau:
aHanNi3 HayKkoeoi ma Hae4yanbHOI Aimepamypu 3 Npobaemu HayKoso-00caAiOHUX pobim; nopieHAAbHUl aHAI3 HAYKOBUX OAHUX,
y302anbHEeHHA ma cucmemamu3auis KoHuenuil nedazoz2iyHUx nioxodie ma npakmu4yHo2o 00c8idy 8nposadHceHHA Uu@pposux
mexHonoeill y Has4anbHuli npoyec, Modento8aHHA OUOAKMUYHOT cUCMeMU e1eKMPOHHO20 HOBYAHHS.

Pe3ynemamu. Pe3ynemamu 00cnioxceHHA 3 02140y Ha MocmasseHi yini €: a) npedcmasneHo Ka1o4vosi 8iOMiHHOCMI eneKmpoHHOI UOaKMUKU
8i0 mpaoduyiliHoi dudakmuku; 6) y3azanbHeHo Ha8YaAbHI cmpamezil, Memodu HABYAHHA MA YUPPOEBi iIHCMpPyMeHmMuU AK HANpPAMOK
nodasbwozo po3sumKy e-Oudakmuku; 8) ob2osopeHo Halibinbw nepcrekmuesHi nedazoeivyHi nioxodu ma meHAeHuii, wo cnpusome
8MpPoBadHeHHIO yugposoi nedazoziku y cekmop suwjoi oceimu. Pe3ysemamu 00cniOxceHHA NosuHHi donomoamu 8uUKa1a0a4YaMm,
mMemooucmam ma eukanadauyam y cucmemi npogheciliHozo po38UMKY 8UWOI 0C8IMU, O MAKOX ycCiMm baxcar4yum oceoimu Hoei
dudakmuyHi nioxodu. Peaynsmamu AocnidxeHHA NosuHHi 0ornomozmu 8uKaadayam, Mmemooucmam ma eukaadayam y cucmemi
npogeciliHo2o po38UMKy 8UU,OI OCBIMU, O MAKOMC YCiM 0X04UM 0807100imu HOBUMU QUOAKMUYHUMU MiOX00amu.

BucHoeKu. [lo-nepwe, nocuseHe 8UKOPUCMAHHA MeXHOA02ili 3MIHIOE Croci6 y4iHHA Ma 8UKAAOGHHSA, WO Mpu3sooums 00 Moseu HOBoi
nedazoziku. Po38UMOK eneKmpoHHOI OUOAKMUKU MPOMOHYE HO8i MOMAUBOCMI 0714 M00anb6WO20 PO3YMIHHA HABYAHHA Ma
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BUKMNAOAHHA 8 ernoxy yugposux mexHosoeili ma cmeopeHHA eghekmusHo20 Yugposozo cepedosuwa. [1o-0pyze, eneKmMpoHHa
OuGaKMUKa, AKA FPYHMYyeEMbCA HA KOHUENUiax cy4acHux nedazoziyHux meopili, wjo nepedba4arome HABYAHHA 8 npoyeci
CNifKy8aHHA Ma 38°A3Ky 8 po3nodineHili mepexci, ma 80a00i€ IHHOBAYIGHUMU 8/1ACMUBOCMAMU HOBIMHIX Yugdposux mexHonoeili, €
0CHOB0I0 aKmyanisayii cyyacHoi meopii Hag4yaHHs. [lo-mpeme, y3200x#eHHA Nedazoziku 3 8i0N08IOHUMU MeXHO102IAMU € OCHOBHOI
MPUYUHOI PO3pUBY MiX MOMEHUIIHUMU Ma peasbHUMU MOXAUBOCMAMU BUKOPUCMAHHA YUgposux mexHonozil y suwili ocgimi.
Po3271A0 pi3HUX acrekmis HABYA/NbHO20 OHAAUH cepedosuwsa Ma aHAI3 KOMMOHeHmMie AUOAKMUYHOI cucmemu eneKmpoHHO20
HOBYAHHA BIOKPUBAE BUKIAOAYAM HOBI MOMAIUBOCMI HE Auwe 047 NiOMpuMKU ma dornomoau, ane U 0718 HAOAHHA HOBUX (hOPM
OYiHIOB8AHHA cmydeHmis.

Kntouosi cnoea: nedazoziyHi nioxodu, HABYAHHA ma y4iHHA, yugposi mexHonoeii, cucmema oceimu, Has4anbHul npoyec, cepedosuuje
e/1eKmpPOHHO20 HABYAHHA, 8ipmyasnbHe 0c8imHE cepedosulye, OUiHKA pe3yanbmamie HOBYAHHSA, nedazo2iyHa 830EMo0is, yugpposi
Has4anbHi 3acobu.
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ON PECULIARITIES OF TEACHING LINEAR ALGEBRA TO FUTURE IT SPECIALISTS WITHIN THE PROGRAM
"EDUCATION IN ENGLISH" OF THE NATIONAL AVIATION UNIVERSITY

ABSTRACT

The article is devoted to the analysis of the practice of teaching linear algebra in English to Ukrainian and foreign students at the National
Aviation University.

Formulation of problem. When teaching mathematical disciplines in multinational groups, teachers face the problem of teaching educational
material to students from different countries for which English is not a native language. The purpose of this study is to investigate
the specifics of the project approach for teaching of certain sections of linear algebra, in particular, for the distance learning
during quarantine, in English-speaking academic groups.

Materials and methods. The study of effectiveness of different methods of presentation of teaching material and organization of the
educational process on lectures, practical classes, individual students’” work is conducted by traditional methods, that is, by
comparing the current and semester grades for different academic groups, interviewing teachers and analyzing the subjective
students' assessments obtained through questionnaires.

Results. Teaching mathematical disciplines, in particular linear algebra, in multinational English-speaking academic groups requires
modification of standard methods and approaches. As experiment, elements of the project approach were introduced. In
particular, when teaching certain issues of linear algebra in practical classes in some specialties, teachers proposed to divide
academic group into several international teams for joint considered problem solving and mutual verification of results.

Conclusions. Application of project approach based on the formation of international teams to solve problems in practical classes on linear
algebra in English-speaking groups helps to improve students' mastering of education material. Considered approach increases
interest of students and improves their performance. The use of this approach in the teaching of other mathematical disciplines
gives some encouraging results.

Keywords: teaching mathematics, teaching linear algebra, teaching in English, teaching in multinational academic groups, training of future
specialists for aviation and IT industry.

INTRODUCTION

Formulation of problem. English is one of the official languages of ICAO (International Civil Aviation Organization).
Therefore, the opportunity to receive professional education in English is very important for future professionals in the field of
aviation.

Since for many years most foreign students at NAU studied in purely aviation specialties, from the very beginning of the
introduction of teaching in English, most English-speaking groups were formed in these specialties. In recent years, in NAU the
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number of foreign students studying in Field of Study 12 "Information Technology" has significantly increased. As a result, the
number of multinational English-language academic groups majoring in Specialties 121 "Software Engineering", 123 "Computer
Engineering" and 123 "Cybersecurity" increases. Teachers working in these groups face many questions about the specifics of
teaching mathematical disciplines in English. It is worth noting the study of issues related to the methodology of teaching linear
algebra, as some of its sections are difficult for many students.

Relevance of research. Investigation of teaching mathematics in higher education in Ukraine is strongly influenced by the
well-known research of the methods by V.G.Bevz, O.S.Chashechnikova, Z.O.Serdyuk, O.I.Skafa, Z.I.Slyepkan,
N. A. Tarasenkova, N. O. Virchenko and others.

Teaching to linear algebra in technical universities is traditionally provided by a large number of textbooks, manuals and
various methodological developments. Methods of teaching linear algebra to students of technical fields of study have been
considered by many authors. Teaching of this discipline to foreign students has certain specificity. General problems of teaching
mathematics to foreign students were investigated in (Karupu, Oleshko & Pakhnenko, 2012; Dovhodko, 2013; Karupu, Oleshko
& Pakhnenko, 2013; Ichanska & Nalyvaiko, 2017).

Teaching of linear algebra in English-speaking groups, where for the vast majority of students English is not their native
language, also has its own peculiarities. Some aspects of professional orientation of teaching to mathematical disciplines, in
particular, linear algebra, were investigated in (Chashechnikova & Chukhrai, 2008; Trofymenko, 2010; Armash, 2014; Oleshko,
2017; Fedak, Romaniuk & Fedak, 2017; Karupu, Oleshko & Pakhnenko 2018a; Rybalko & Stiepanova, 2020; Karupu, Oleshko &
Pakhnenko, 2020).

It should be noted that the teacher's work in multinational academic groups, in which both Ukrainian and foreign
students study, has its own specifics. Application of information technologies to mathematical education were considered in
(Trofymenko, 2008; Karupu, Oleshko & Pakhnenko, 2018b; Karupu, Oleshko & Pakhnenko, 2019a; Karupu, Oleshko, Pakhnenko
& Pashko, 2019; Vlasenko, Lovianova, Armash, Sitak & Chumak, 2020).

Aim of research. The purpose of this work is to study the specifics of teaching certain sections of linear algebra to English-
speaking students studying in IT specialties at the National Aviation University. The problems of teaching some issues of these
sections to English-speaking foreign and Ukrainian students being not native speakers are considered. Problems of teaching and
features of consideration of these issues in multinational academic groups, in which both Ukrainian and foreign students study
together, are also analyzed.

RESEARCH METHODS

Research of efficiency of various methods of teaching of certain issues of separate sections of linear algebra and the
organization of educational process during lectures, practical classes, individual work of students is carried out by traditional
methods, that is by comparison of current and semester success of various groups, the analysis of subjective students’
estimations, generalization and systematization of domestic and foreign experience, analysis of personal pedagogical experience
in the organization of the educational process and discussion of results with colleagues.

RESEARCH RESULTS

Study of linear algebra is the important component of the professional development of future professionals in many
specialties. Therefore, at the National Aviation University for all Educational Professional Programs of technical and IT specialties
Syllabuses provide for the study of basic sections of linear algebra. The teaching of linear algebra in technical universities
traditionally is supported by a large number of textbooks, and the teaching methods has been studied by many authors. However,
the problems of teaching this discipline when teacher works with foreign students have their own specifics. The teaching of the
discipline in English also has certain features.

Curricula for the training of future specialists in all technical and IT specialties provide for the study of linear algebra. At
NAU for students of most specialties the questions of linear algebra are taught in the relevant sections of the synthetic discipline
"Higher Mathematics" and only for some specialties requiring advanced mathematical knowledge, these questions are taught in
the discipline "Linear Algebra and Analytical Geometry". However, some topics are included in the Syllabuses for all specialties.
In addition, Syllabuses in some specialties also involve the study of certain additional issues of linear algebra such as linear spaces,
linear operators, bilinear and quadratic forms.

Consider the main, in our opinion, problems that arise when teaching basic issues related to linear algebra to Ukrainian
and foreign students of English-speaking groups.

A certain part of problems arising in teaching linear algebra to students of English-speaking groups is due to the
peculiarities of mathematical and linguistic background knowledge of these students and arises also in teaching physics and
technical disciplines. The rest of them are specific and arise only when teaching these students mathematical disciplines, in
particular linear algebra.

Investigation of initial level of cognitive activity of English-speaking students of all specialties of the Field of Study 12
"Information Technology" in NAU shows that these students are representatives of different education systems, which often vary
significantly.

Teacher must take into account that the level of knowledge and the amount of information acquired by foreign students
during the school years, in many respects differs from the level and amount of knowledge of secondary school graduates in
Ukraine. It is also necessary to take into account some differences in approaches to assessing the importance of different topics
and their relationships, which were practiced in the education of these students in secondary school and specificity of their
theoretical and practical training on some issues. Note that this difference is most often manifested in practical classes in the
process of solving problems.
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In addition, it should be noted that a significant impact on students' perception of the lecture material is the notation
used by teacher. Some notations in Ukraine are slightly different from notations adopted in many other countries.

There are three types of English-speaking academic groups at the National Aviation University: groups in which only
Ukrainian students study; groups in which only foreign students study; groups with international staff. The vast majority of
English-speaking groups belong to a mixed type, that is, both Ukrainian and foreign students study in these groups. The authors
have experience working in English-speaking groups of all three types. Teacher's work in academic groups of each of these types
has certain specificity, although there are certain common features of work in English-speaking groups.

For the vast majority of students in these groups (both foreign and Ukrainian), English is not native language. At the same
time, the vast majority of both Ukrainian and foreign students in secondary school studied in their native languages. Therefore,
the teacher should always emphasize a certain specificity of terms, because for Ukrainian students (and for foreigners as well) it
is desirable to have the best possible knowledge of both English and Ukrainian special terminology.

It should be noted that mastering English mathematical terminology in linear algebra, unlike other sections of
mathematics, does not cause special difficulties for both foreign and Ukrainian students. The only exception is memorizing the
names of the products of vectors and coordinate systems.

In addition, since every graduate of a Ukrainian university must know Ukrainian special terminology, we must provide a
translation of terms into Ukrainian when considering all topics.

Topic "Elements of Vector Algebra" is generally well mastered by students of all IT specialties. Most foreign students of
NAU are well versed in the basic concepts of vector algebra, and some of them are better prepared than a significant part of
Ukrainian students. Note that they use theoretical knowledge quite effectively to solve problems. However, it should be noted
that in order to master the skills of applying the products of vectors with confidence, a certain part of students needs more
classroom study time than can be allocated by Syllabuses.

Topic "Elements of Linear Algebra" is more difficult for many foreign students. We will note that the majority of foreign
students quite well operate with determinants and matrices. Usually their level of perception of more abstract issues is much
lower. Certain problems arise for most students with the calculation of the rank of the matrix by the method of bordering minors
(basis minor method), and it should be noted that some of them do not understand what they are calculating. The method of
elementary transformations (reducing matrix to row echelon form) is much better mastered, as some foreign students met with
the Gaussian method in secondary school. Generally it is even more difficult for many foreign students to find eigenvalues and
eigenvectors of a matrix. We consider it appropriate to provide students with recommendations on the use of computer algebraic
systems (CAS) for the calculation of determinants and inverse matrices, for operations with matrices and determinants. At the
same time, we consider it necessary to show students the restrictions on the use of these systems.

Topic "Systems of Linear Algebraic Equations" is well received at the level of algorithms of basic methods for solving
systems and worse at the level of investigation of SLAE for system consistency. We believe that in teaching this material to
students of all categories teacher should pay special attention to the Gaussian method, emphasizing the importance of the
Gaussian method with the choice of the leading element as a method used in numerical methods. In addition, we consider it
appropriate to announce the connection between the Gaussian method and the simplex method of linear programming, which
students will study in the discipline "Mathematical Methods of Optimization".

Topic “Linear Spaces and Linear Operators. Bilinear and Quadratic Forms” is significantly more difficult for many foreign
students to learn (not only in English, but also in Ukrainian and Russian) because commonly their level of perception of more
abstract issues is much lower. Many foreign students find it difficult to study this topic, both in terms of understanding the
theoretical material and in solving even simple problems. These difficulties, as a rule, arise both from insufficient understanding
of the theory of quadratic forms, and from insufficient level of skills of operation with quadratic forms and insufficiently high level
of general analytical skills. Ukrainian students, especially those who studied in high school in classes with advanced study of
mathematics, show slightly better results.

Note that some of the problems that arise when teaching foreign students linear algebra, due to the rather superficial
level of perception of most students of technical universities (both Ukrainian and foreign) abstract questions of linear algebra
and their lack of understanding of the importance of theoretical material, without which solving problems is impossible. In our
opinion, it is important not only to provide some theoretical knowledge and practical skills for solving problems, but also to form
a holistic perception of linear algebra methods in the process of its study. For this understanding the essence of the algebraic
approach is necessary. Understanding the concept of a linear operator and its relationship to matrices promotes the development
of mathematical skills of students.

Also, when teaching to issues difficult for students, we use collective forms of work organization as part of
implementation of the project approach. To do this, the academic group is divided into several teams to jointly solve several
problems, cross-check the assimilation of material, prepare presentations in practical classes with further discussion and
comparison of results. The formation of teams of Ukrainian and foreign students (preferably from different countries, such as
Asia and Africa), consisting of three to five people, proved to be very effective.

In particular, in the last two academic years, this approach to the organization of teamwork has been implemented in
practical classes on linear algebra and analytical geometry for English-speaking students of the Faculty of Cybersecurity,
Computer and Software Engineering.

The analysis of the performance of English-speaking students studying in the specialty "Software Engineering" for the
training module Ne 1 "Elements of Linear Algebra" of discipline "Linear Algebra and Analytical Geometry" is given in table 1, which
is similar to the table for the training module Ne 2 "Elements of Analytical Geometry " (Karupu, Oleshko & Pakhnenko, 2019b):
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Table 1
Final grades for the module "Elements of Linear Algebra"

. Final grades (percentage)

Academic Years Excellent Good Satisfactorily Bad
2017-2018 28,20 51,80 16,30 3,70
2018-2019 31,00 57,63 7,30 4,07
2019-2020 34,30 52,43 9,37 3,90
2020-2021 35,00 43,00 18,00 4,00

It should be noted that in the groups studying in this specialty, a large percentage are graduates of schools with advanced
study of mathematics. Generally, these students have both the highest scores in external evaluation and the best performance
in all disciplines compared to students of other IT and technical specialties.

The analysis of the performance of English-speaking students studying in IT specialties for the training module "Elements
of Linear Algebra" in 2020-2021 academic year is given in table 2.

Table 2
Final grades for the module "Elements of Linear Algebra“

Specialty Final grades (percentage)
Excellent Good Satisfactorily Bad
121 Software Engineering 35,00 43,00 18,00 4,00
123 Computer Engineering 13,00 44,00 37,00 6,00
125 Cybersecurity 25,00 36,00 36,00 3,00

We analyze the performance of students on the module "Elements of Linear Algebra", which is taught in the first
semester.

It should be noted that the conditions of study in the first semester of 2020-2021 differ significantly from the 2019-2020
academic year. In the 2019-2020 academic year the 1st semester was held under normal conditions. In the 1st semester of the
2020-2021 academic year, we all encountered new difficulties related to the forced introduction of distance learning. In our
opinion, it is especially difficult to organize effective practical classes.

Distance learning at NAU during quarantine is conducted in the Google Workspace (former G Suite) using Google
classroom and Google Meet.

The work of students' teams in practical classes and consultations, implemented using Google Jamboard, was generally
quite effective. In our opinion, although the obtained results do not allow to draw far-reaching generalizations, they are
encouraging for further study of the considered approach.

The vast majority of foreign and Ukrainian students of English-speaking groups are very receptive to supporting
materials, which in addition to equations and figures also contain verbal descriptions of the characteristics of the objects. Note
that foreign students majoring in "Computer Engineering" and "Software Engineering" in the Field of Study 12 "Information
Technology" are more receptive to reference materials that include flowcharts of relevant algorithms in contrast to students
majoring in technical specialties, for which reference materials in the form of tables are more effective.

Most of both foreign and Ukrainian students are aware of the existence of computer algebraic systems and Internet
resources and try to use them. We consider it appropriate to provide students with recommendations for the use of computer
mathematics systems, showing restrictions on their use.

Availability of reference materials and manuals in English, which contain the necessary theoretical material with a large
number of solved examples and the necessary terminology with translation, is critical for the vast majority of foreign and very
important for Ukrainian students. Sections related to the teaching of linear algebra in English are supported by two manuals
(Denisiuk, Grishina, Karupu, Oleshko, Pakhnenko & Repeta, 2009; Antonova, Klyus, Lastivka, & Trofymenko, 2018). In addition,
the theory of quadratic forms and its application to the study of curves and surfaces of the second order, the study of which is
included in the program of the discipline "Linear Algebra and Analytical Geometry", is given in the English manual (Grebeniuk &
Karupu, 2004). We also find it helpful to provide students with guidance on finding mathematical information on online resources.

We will note that joint training of foreign and Ukrainian students has, generally, positive features. In particular, Ukrainian
students get the opportunity to communicate in English with foreign students who have received language training in other
countries. The use of collective forms of organization of work with the division of academic groups into several teams for joint
problem solving not only improves the assimilation of educational material, but also facilitates future professional
communication in English for our graduates.

DISCUSSION

Teaching linear algebra in English in academic groups with a multinational staff makes it possible to introduce new forms
of organization of educational work for future specialists both in the field of aviation and in the field of IT.

Therefore, as an experiment, we use collective forms of work organization within the implementation of the project
approach, in particular in the study of certain issues of linear algebra. To this end, on practical classes the academic group has
been split into several teams to jointly solve problems, cross-check the mastery of the material, prepare presentations with
further discussion and comparison of results. Formation of teams of Ukrainian and foreign students (preferably from different
countries), consisting of three to five people, proved to be sufficiently effective.
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The results of the implementation of this approach to the organization of educational classes from the training module
Ne 1 "Elements of Linear Algebra" of the discipline "Linear Algebra and Analytical Geometry" of English-speaking students
majoring in 121 "Software Engineering" for 4 academic years. A comparison of current performance in linear algebra of students
studying 123 "Computer Engineering" and 125" Cybersecurity " also had been made.

CONCLUSIONS AND PROSPECTS OF FURTHER RESEARCH

Teaching linear algebra to Ukrainian and foreign students who are not native speakers of this language in English in
multinational academic groups has certain features and requires teachers to modify standard methods of teaching this discipline.

It is useful to apply a variety of supporting materials, and the adaptation of their form for students of different specialties
has a certain effectiveness. Note that students majoring in Computer Engineering, Software Engineering, and Cybersecurity are
more receptive to reference materials that include flowcharts of relevant algorithms. It is important to pay sufficient attention
to bringing to the students the peculiarities of the use of terminology and providing students with methods of using computer
algebraic systems (CAS) and Internet resources. Note that the joint training of foreign and Ukrainian students in English-speaking
groups provides them with the skills of teamwork in multinational groups, which is important, both for foreign and Ukrainian
students.

In further research, we plan to consider the further development of this approach and investigate its application in
multinational academic groups with different students and explore the features of its application in the teaching of other
mathematical disciplines.
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NMPO OCOB/INBOCTI BUKNAAAHHA NIHIKHOT ANTEEPU MAMBYTHIM IT-CAELIA/TICTAM 3A MPOrPAMOLO
«OCBITA AHIIIACbKOO» B HALJIOHAZIbBHOMY ABIAL|IMHOMY YHIBEPCUTETI
O.B. Kapyny, T.A. Onewko, B.B. llaxHeHKO
HauioHaneHul asiayitiHuli yHisepcumem, YKpaiHa

AHomayis.

®opmyniosaHHaA npobaemu. [1pu 8UKAAOAHHI MAMEMAMUYHUX OUCYUNAIH YKPAIHCOKUM Ma iHO3eMHUM cmyOdeHmam 8 aH20MOBHUX 2pynax
neped suknadayamu HayioHaneHo20 asiayiliHo2zo yHigepcumemy nocmae npobaema 6ukaady HABYA/AbHO20 Mamepiany
cmyo0eHmam 3 pi3HUX KpaiH, 071 AKUX aHanilicbka mosa He € pidHoto. Memoto 0aHoi po6omu € 00CiOHceHHSA crneyugiku NPoeEKMHo20
nidxody y BUKMNAOAHHI 8 GH2/IOMOBHUX 2pyrnax oKpemux po3dinie niHiliHoi aneebpu, 30kpema i 8 ducmaHuyiliHili popmi 8 ymosax
KapaHmMuHy.

Mamepianu i memodu. [locnidrceHHs edpekmusHoCcmi pi3HUX memodie 8uK1ady HABYAAbHO20 Mamepiasay Ma op2aHi3auyii Hag4asbHo20 npouecy
nid yac nekyidi, n(pakMuYHUX 3aHAMb, camocmiliHoi pobomu cmydeHmie Nposoduanoca mpaduyiliHumu memodamu, mobmo wWasaxom
MopieHAHHA NMOMOYHOI Ma cemecmposoi ycriwHOCMI Pi3HUX 2pyr, ONUMYBAHHA 8UKAAOAYi8 MQA aHAMI30M Cy6’EKMUBHUX OUiHOK
cmyodeHmis, oOmpuUMaHUx 3a 00MOMO200 AHKEMYBAHHS.

Pe3yabmamu. BuknadaHHA mamemMamu4HUX OUCYUNAIH, 30KpemMa AiHiliHoT anzebpu, 8 MyabMUHAYIOHAAbHUX GH210MOBHUX aKAOeMiYHUX 2pynax
sumazae modugpikayii cmaHdapmHux memooduk ma nidxodie. byao enposadHeHo enemeHmMU MNPOEKMHO20 Ni0xo0y. 30Kpema npu
BUK/MAOAHHI HA MPAKMUYHUX 3QHAMMAX OKPemux NMumaxe AiHiliHoI aneebpu Ha desKkux crneyianeHocmax 30ilicHosasca nodin
akademivyHoi 2pynu Ha 0eKinbKa iHMepHAUioHANbHUX KOMAHO 0414 CliflbHO20 Po38°A3y8aHHA 3a0a4 | 83AEMHOI NepesipKu 3aC80EHHSA
mamepiany.

BUCHOBKU. 30CMOCY8AHHA MPOEKMHO20 MidX00y HA OCHO8I POPMYBAHHSA iHMEPHAYIOHANbHUX KOMAHO 07151 PO38°A3y8aHHA 300aY HA NPAKMUYHUX
3aHAMMAX 3 AiHIlHOI aneebpu B aH2IOMOBHUX 2Py CHPUAE MOKPAUWEHHIO 30CB0EHHA HABYAABHO20 Mamepiasy cmydeHmamu.
PosenaHymudli nioxio dae nidsuuwieHHs 3ayikasaeHocmi cmyodeHmie i mokpaweHHs ix ycniwHocmi. MesHi o6Hadilinusi pesynemamu
0a€ BUKOPUCMAHHA 4b020 NiOX00y i Npu BUKAAOAHHI HWUX MAMeMamu4YHUX OUCYUNIIH.

MnaHyemobca npooosieHHs 00CnioreHs Mpu 8UKAAOAHHI MaMeMamuy4HUX OUCYUMIH aH2iliCbKO & MY/abMmUHAYIOHAMbHUX
akademivyHux epynax cmydeHmam iHwux cneyiasnsHocmed.

Kntouosi cnoea: 8UKAAOAHHA MAMEMAamuKU, BUKAAOAHHA AiHiliHOI anzebpu, BUKAAOAHHA QHenilicbKolo MO0B0t, BUK/AAOAHHA 8
MYAbMUHAYIOHAAbHUX GKadeMiYHuX 2pynax, nidecomoska gaxisuis 8 2anysi agiauii ma e eanysi iHgpopmauiliHux mexHosoeit.
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INNOVATIVE TECHNOLOGY FOR MASTERING MATHEMATICAL CONCEPTS AND MATHEMATICAL TERMS

ABSTRACT

This article presents pedagogical experience in the use of numerical and verbal crossword puzzles in a math-lesson in primary school. They are
one of the many enigmatic tools that find a place in learning, but their effective application requires extensive pedagogical
experience. The technology for the realization of crossword puzzles is very plentiful and the teacher can choose the most suitable
one for his students. The idea of their application is to support the learning process on the one hand by providing students with a
higher level of understanding, more lasting memorization, and application of mathematical knowledge in practice, and on the
other hand diversification and enrichment of teaching methods and tools. For students to acquire skills for applying the acquired
mathematical knowledge in practical situations, it is first necessary to master a stable level of theoretical knowledge - a condition
that depends primarily on the work of the teacher. The success of a teacher is the result of the variety of tools and methods he
applies in his work and the ability to present them to students in a way that will intrigue and provoke them.

The review of the existing textbooks, collections, and books for the math teacher shows that the number of mathematical crossword puzzles
in them is very small and they are only numerical. The analysis of the teaching practice shows that the possibilities of these tools
are underestimated, on the one hand, due to the lack of ready-made crossword puzzles, and on the other hand the
unpreparedness of the trainers to adequately apply the crossword puzzles in a real learning environment. Our goal is to arouse
interest, increase the activity and motivation of students by applying numerical and verbal crossword puzzles in the math lesson.

This pedagogical experience was tested by an experimental study, the results of which show that the proposed and applied numerical and
verbal crossword puzzles in the teaching of EG (experimental group) seventh-graders contribute to improving the results of
mathematics education at the end of 7th grade. Proof of this is not only the experiment conducted within the study but also the
results achieved by the NEE (National External Evaluation) in June 2020 of EG.

Keywords: crossword puzzles, mathematical concepts, mathematical terms, mathematics education.

INTRODUCTION

Modern technological society needs intelligent people, who need to impose new requirements on education. The science
of mathematics, and in particular the subject of mathematics, directly influences the development of the student's intellect.
Quality teaching and thorough study of mathematics by students in school help to develop intelligence by improving the ability
to develop abstract thinking, the ability to concentrate, train memory and increase the speed of thinking. Today's digital age of
artificial intelligence development requires trained personnel with a high level of mathematical literacy and intelligence.

Today, education is aimed not only at acquiring theoretical knowledge and skills, but also at acquiring key competencies.
The concept for the formation of the key competencies is aimed at applying specific knowledge in real-life situations.

For students to acquire skills for applying the acquired mathematical knowledge in practical situations, it is necessary to
first master at a stable level the theoretical knowledge - mathematical concepts, their terms, and definitions, mathematical facts,
and statements about them.

The object of the research is the process of teaching mathematics in the junior high school stage of education.

The subject of the research is the use of crossword puzzles, which are applicable in the teaching of mathematics and their
role in the assimilation of mathematical concepts and their terms.

EXHIBITION

It is impossible to say exactly who invented the crossword puzzle, when and on what occasion. Something similar to
today's word games was found during excavations of ancient settlements. In the Roman Corinth, for example, in 1868, a plaque
with a pattern very similar to a crossword puzzle was discovered, dating back to the Ill-IV century. On one of the columns in the
famous Pompeii in 1936 were found 5 vertically and horizontally intersecting words. This creation from 79 AD. strikes with the
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fact that it can be read not only from top to bottom, but also from bottom to top, and also from left to right and from right to
left. This find is rather the first acrostic — a crossword puzzle.

In 1913, the American journalist Arthur Wine published the first crossword puzzle he had created for the New York World
on December 21st, which led to the opening of a completely new page in the newspaper business. Initially, it was called a word-
cross puzzle, but soon the terminology changed to cross-word, and then to the crossword, which means crossword puzzle. Wine
came up with the invention after he was commissioned by the newspaper's editors to invent a new game for readers. The idea
was inspired by the game "Magic Squares”, which was popular in Britain in the second half of the XIX century.

In Bulgaria, the author of the crossword puzzle, published in 1927, is considered to be Iliya Nikolov.

Today, crossword puzzles are used not only as useful entertainment for the mind but also for educational purposes. In
many countries, various competitions are held to solve and create crossword puzzles. Besides, we decided to use them in the
teaching process in mathematics with the students from the junior high school stage. For students to successfully deal with
solving mathematical problems, they must first master mathematical concepts and their terms. Along with the basic and known
ways to properly understand, comprehend and realize each concept, we decided to use some non-traditional means of improving
these activities. Namely, we use crossword puzzles that include terms of basic concepts and statements present in the
mathematics curriculum in the junior high school stage. The aim is to encourage interest through them, to increase the activity
and motivation of students. One of the options for easy memorization and reproduction of mathematical terms and concepts is
the use of verbal crossword puzzles. The process of filling in the crossword puzzles is interesting for the students. The use of
crossword puzzles has its application in the implementation of various types of lessons. Crosswords in a lesson for new knowledge
can be used to update old knowledge, but also contain information that is related to a term of a new concept in the lesson. The
use of crossword puzzles as part of the update has its justification in the view of their direct connection with the formation of an
appropriate psychological climate.

In Bulgaria, the author of the crossword puzzle, published in 1927, is considered to be Iliya Nikolov.

Verbal crossword puzzles are also used at the end of a lesson for new knowledge, in the revision and primary consolidation
of the new concept. Numerical crossword puzzles are a good option for use in exercises and summary lessons. The tasks
presented to the students in the form of numerical crossword puzzles provoke interest, increase their activity and motivation.
The use of crossword puzzles in the lessons for practice and summary in mathematics can also be evaluative.

Crossword puzzles can be used in the lessons for checking and evaluating the acquired knowledge. Presentation of the
test in the form of a crossword puzzle provokes great interest among the students due to the non-standard type of independent
work. Furthermore, it reduces the stress of the test and increases the desire to solve the crossword puzzle to the end.

The use of crossword puzzles can be conditionally divided into several types according to the way they are set:

» crossword puzzles with mathematical terms and concepts (verbal) - to avoid the traditional and boring way to
question students at the beginning of the lesson when updating new terms and concepts and their properties, this can be done
with the help of a crossword puzzle.

» numerical crossword puzzles - through them, the exercise takes place in a non-standard way.

» crossword puzzles with visual shape - these crossword puzzles are set by geometric figures or pictures. They are
interesting even to weaker students.

» fun crossword puzzles - these are crossword puzzles for educational purposes, but they also contain a game element.

» crossword puzzles in reverse order - the crossword puzzle is completed and students are required to ask the correct
questions for the words in the crossword puzzle.

» crossword puzzles with interdisciplinary links - if the crossword puzzle is solved correctly, information about another
subject is obtained.

The inclusion of verbal crossword puzzles in the math lesson allows diversifying the ways of passing through the learned
concepts. Besides, the learning process becomes more interesting and fun, positive emotions are created in students, it is easier
to overcome learning difficulties of the study material and the memorization of the mathematical terminology is activated. The
inclusion of numerical crossword puzzles and crossword puzzles with geometric drawings in the practice lessons helps to more
easily and smoothly consolidate the acquired knowledge.

At a later stage in the application of crossword puzzles in mathematics education, students may be provoked to create
crossword puzzles themselves. When creating a crossword puzzle as homework, students are provoked to turn to additional
literature, trying to formulate an interesting, non-traditional question or to make a crossword puzzle in a non-standard form,
which leads to the development of their creative abilities. Each correctly asked question to the crossword puzzle testifies to the
student's mastery of the study material.

The best crossword puzzles, which are created by students, can find a place on a board in the mathematics classroom or
can be published in the section "From students to students" in an annual scroll.

Compiling crossword puzzles takes a lot of time, so teachers can use a variety of platforms and portals on the Internet,
which support Cyrillic and allow the creation of didactic materials in the form of crossword puzzles applicable in the teaching of
various subjects, in particular mathematics. (LearningApps.org, Armoredpenguin.com, CrosswordCreator).

Numerous studies on the application of electronic resources in education show that students perceive the presented
knowledge 50% faster and more permanently than traditional learning.

The advantage of electronic resources is that they can be applied at different stages of training:
when acquiring new knowledge;
in the formation of mathematical skills;
in improving mathematical skills;
in stimulating individual and group activity;
in controlling the learning outcomes
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Solving crossword puzzles allows you to use all levels of knowledge acquisition: from reproductive activity to the main
goal - creative activity.

CONCLUSION

The inclusion of crossword puzzles in different types of mathematics lessons provokes interest, increases the level of
initiative, increases the cognitive horizons of students, allows them to gain lasting knowledge, provokes a competitive spirit, and
last but not least, the attitude of students towards mathematics changes in a positive direction.
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IHHOBALIMHA TEXHOJ1I0r A OBONIOAIHHA MATEMATUYHUMM NOHATTAMMU TA MATEMATUYHUMU TEPMIHAMU
A.K. Kosauesa
LLlymeHcbKuli yHisepcumem im. Enuckona KocmaHumuHa lMpecnascoekoezo, bonzapis

AHomayia. Y daHili cnammi npedcmasneHuli nedazozivHuli doceio 8UKOPUCMAHHA YUCA0BUX i CI08€CHUX KPOCBOPOi6 HA ypoui MamemMamuku 8
cepeoHil wkoni. Kpoceopdu € 00HUM 3 6e37idi eHizmamu4Hux 3acobis, AKi MaomMb micye 8 HaB4YaHHI, ane 011 ix egpekmusHo20
3acmocysaHHA HeobxidHuli 6azamuli nedazoziyHuli doceid. TexHonoeil peanizayii Kpoceopdie Oyxce bazami i 84uMenb cam moxce
subpamu Halibinbw 8dany 015 lio2o y4Hig. I0es 3acmocysaHHsA Kpoceopdis nonszae 8 momy, wjob nidmpumamu npoyec HaA8YaHHS,
3 00H020 60Ky, 3a6e3neyyoqu yuyHAM binbw 8uUCOKul pieeHb PO3yMiHHA, BinbW mpusase 3anam'amosy8aHHs i 3aCMoCy8aHHA
MAamemMamu4HUX 3HAGHb HA NPAKMUYi, @ 3 iHWo20 BOKYy — 00380/A€ 3HAYHO YPiZHOMAHIMHUMU mMemodu, 3acobu i mexHosnoeil
Has4aHHA. LLjob wKonapi 3yminu Habymu HABUYOK 30CMOCYBAHHA OMPUMAHUX MOMEMAMUYHUX 3HOHb 8 MPAKMUYHUX cumyayisx,
HeobxiOHO croYamky 080a100imu cmabinbHUM piBHEM MeopemuYHUX 3HOHb — YMOBOIO, AKA 3a7exums, nepw 3a ece, 8io pobomu
syumess. Ycnix equmens — ye pesysabmam pizHoMaHimHocmi iHcmpymeHmie i memodis, AKi 8iH 3acmocosye 8 cgoili pobomi, a
makox lioeo 30amHocmi npedcmasumu 3HAHHA YY4HAM MAKUM YUHOM, wob 3aiHmpueysamu i crnposokysamu ix 30amHicms
camocmiliHo20 MUCAEHHA.

0251a0 icHyrouux nidpy4HuKie, 36ipHuUKie i KHU2 018 84umesiie MaOMeMAMUKU MOKA3YE, WO KibKiCmb mamemamu4HUX Kpocgopoie 8 HUx Oyxe
mMasna i BOHU 8 OCHOBHOMY YUC/08i. AHAAI3 NPAKMUKU HABYAHHSA MOKA3YE, WO MOXAUBOCMI YuX iIHCMpyMeHmie HedoOoyiHIooMbCS,
3 00H020 60Ky, Yepe3 8idcymHicmb 2omosux Kpoceopdis, a 3 iHWo20 — Yepe3 3amanuli oceio s4umernie 8misno suKopucmosysamu
Kpoceopou 8 pamMKax peanbHUX yMo8 HaB4YAQHHA Mamemamuku. Hawa mema — ukaukamu iHmepec, nidsuuwumu aKkmueHicms i
mMomueauito y4YHis, 8UPIWYIOYU YUCA0BI | C108€CHi KPOCBOPOU HA ypoui MamemMamuku.

Lleli nedazoziyHuli doceid bys anpobosaHuli ekcriepumeHmManbHUM O0CAIOHCEHHAM, Pe3ysabmamu AKO20 MOKA3yomeb, U0 3anpornoHos8aHi |
30CMOCOBAHI 4uC08i | C108eCHi KPOCBOPOU 8 HABYAHHI eKCepuMeHmMasnbHOI 2pynu CemUuKAAcHUKI8 Crpusioms MoAinweHHo
pe3ynbmamie HABYAHHA MAMEMAMUKU 8 KiHYi 7-20 Kaacy. [JOKa30M yb020 € pe3ynbmamu He MinbKu nposedeHUx 8 pamKax
docnidxiceHHs mecmis, asne i OMpUMaHi pe3yabmamu 8 paMKax nposedeHHA «HayioHanbHO20 308HIWHbL020 OYiHOBAHHA» 8 YepP8HI
2020 poky.

Knto4oei cnoea: Kpocsopou, MamemMamuyHi MOHAMMA, MameMamuyHi mepmiHu, Mamemamu4Ha ocgima.
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PEDAGOGICAL DESIGN AND PREPARATION OF FUTURE SPECIALISTS FOR USE

ABSTRACT

Formulation of the problem. The article describes the Ukrainian experience of preparing future specialista for pedagogical design.

Materials and method: theoretical: modeling - to substantiate and develop a model of forming the readiness of future specialists -pedagogues
to pedagogical design, to identify pedagogical conditions that contribute to the preparation of future specialists for pedagogical
design; empirical: diagnostic to find out the effectiveness of pedagogical conditions of forming the readiness of future specialists
to pedagogical design; pedagogical experiment (ascertaining, forming) - to check the effectiveness of the model of formation of
future specialists’ readiness for pedagogical design; statistical - analysis of the obtained data with the help of mathematical
statistics methods for processing and interpretation of experimental results.

Results. In particular, the state of development of the problem in the theory and practice of Ukrainian vocational training is described, the
essence of pedagogical design is revealed, the essence and structure of readiness of future specialists to pedagogical design are
specified; described diagnostic tools for determining the level of readiness of future specialists for pedagogical design; developed
and theoretically substantiated model of formation of future specialists' readiness for pedagogical design; the results of the
statistical analysis of its effectiveness are described.

Conclusions. The effectiveness of the introduced model of forming the readiness of future specialists for pedagogical design was confirmed.
The prospects for further scientific research are connected with the development of a holistic concept of project pedagogical
activity in higher education, creation of a structural and functional model of project activity of an educational institution in
Ukraine.

Keywords: pedagogical design, preparation of future specialists, preparation, vocational training, model.

INTRODUCTION

Transformational processes in Ukrainian society related to integration into the European community. The active shifts in
the economic, political and social spheres of social life due to this necessitated the renewal of higher pedagogical education. The
purpose of such education is to train professionals in the fields of engineering and pedagogy who, in their professional activities,
will apply engineering and pedagogical knowledge in non-standard, constantly changing professional situations and at the same
time will be ready for professional development, self-development and self-improvement.

To a large extent, the successful solution of their professional tasks depends on the pedagogical design, which allows to
successfully transform the pedagogical idea into a technological sequence of pedagogical actions that correspond to a specific
expected result. In this regard, it is important to research scientifically the content, methods, forms and means of forming the
readiness future specialists for pedagogical design.

The peculiarities of professional training of specialistsare covered in various scientific works, in particular, the following
are investigated: peculiarities of formation of pedagogical orientation of engineers-pedagogues (Ganopolsky, 1996),
organizational and pedagogical conditions of adaptation of future engineers-pedagogues (Gura, 2004) knowledge and skills of
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future specialistsin the process of teaching computer disciplines (Gromov, 2007), theoretical and methodological foundations of
professional training of future specialists of computer profile (Gorbatiuk, 2011), theoretical and methodological foundations of
professional training of future teachers (Semenog et al., 2019; Semenikhina et al., 2020; Yurchenko et al., 2017; Semenikhina &
Drushlyak, 2017; Semenikhina & Yurchenko & Udovychenko, 2020) organizational and pedagogical conditions of preparation of
competitive specialist in engineering and pedagogical educational institutions (Romanovska, 2011), specifics of professional
training of future engineers-pedagogues to designing clothes by means of information technologies (Skvarok, 2015), peculiarities
of forming readiness for readiness teachers to professional activity by means of information and communication technologies
(Potapchuk, 2016).

The dissertation researches in which features of psychological and pedagogical designing of educational process
(Kobernyk, 2000), features of preparation of future teachers of humanitarian profile for pedagogical design (Podobedova, 2005),
theoretical and methodological principles of designing innovative pedagogical pedagogical systems are of value, interdisciplinary
synthesis (Dokuchaeva, 1994).

However, there is no comprehensive research on the problem of preparing future specialists for pedagogical design in
national pedagogy.

Theoretical analysis of the results of scientific and pedagogical researches, studying of practical experience of pedagogical
specialtie’s preparation allowed to reveal a number of contradictions, in particular between:

— the needs of society for pedagogical workers who have a high level of competence in the field of project activity, and
the real state of preparation of future specialists for pedagogical design;

— the need for purposeful preparation of future specialists for pedagogical design and insufficient theoretical
substantiation of this process;

— the need to prepare future specialists for pedagogical design and the lack of methodological support for the formation
of students' knowledge and skills from the basics of pedagogical design.

Therefore, the urgency of the problem, its lack of theoretical development and practical importance, the need to
overcome these contradictions determined the purpose of the research: scientific substantiation, theoretical development and
experimental verification of the model of formation of future specialists' readiness for pedagogical design.

According to the set goal, the study identified the following tasks.

1. To analyze the state of development of the problem of preparation of future specialists for pedagogical design in
pedagogical theory and practice, to reveal the essence of pedagogical design.

2. To clarify the nature and structure of the readiness of future specialists for pedagogical design; to define criteria,
indicators and levels of readiness of future specialists for pedagogical design.

3. To develop and theoretically substantiate the model of forming the readiness of future specialists for pedagogical
design.

4. To test experimentally the effectiveness of the developed model of forming the readiness of future specialists for
pedagogical design.

METHODS OF THE RESEARCH

The following research methods were used to solve these tasks:

— theoretical: analysis, generalization, systematization of philosophical, psycho-pedagogical, methodological literature,
normative-legal documents regulating the activity of university, scientific works in the field of vocational education in order to
determine the state of development of the problem under study; classification, systematization and synthesis of scientific data
for the study of the nature and structural components, criteria, indicators and levels of readiness of future specialists to
pedagogical design; modeling to substantiate and develop a model of forming the readiness of future specialists to pedagogical
design, to identify pedagogical conditions that contribute to the preparation of future specialists for pedagogical design;

— empirical: diagnostic (surveys, observations, conversations, questionnaires, testing) - to find out the effectiveness of
pedagogical conditions of forming the readiness of future specialists to pedagogical design; study of pedagogical experience in
the professional training of future specialists; peer review - to obtain independent evaluations of the pedagogical phenomenon
under study; studying the results of educational and cognitive activities of students - to find out their attitude to forming readiness
for pedagogical design; pedagogical experiment (ascertaining, forming) - to check the effectiveness of the model of formation of
future specialists' readiness for pedagogical design;

— statistical: analysis of the obtained data with the help of mathematical statistics methods for processing and
interpretation of experimental results.

RESULTS OF RESEARCH

On the basis of the analysis of legislative documents, the study of domestic and foreign experience, it is found out that
under the influence of social order the role of pedagogical education increases, which provides training, retraining and advanced
training of teachers of professional and general technical disciplines for institutions of the system of vocational, professional and
professional vocational education.

Based on the use of theoretical methods of analysis, systematization and generalization of a wide range of scientific
sources, pedagogical design is defined as an objectively complex multistage activity of the teacher, which is associated with the
creation of models of pedagogical systems and processes at different levels and is embodied as a series of sequential steps and
actions: forecasting ( designing a project idea: what, where, when to do to create a project), modeling (creating a model: how,
under what conditions the project will be created), designing (creating a coherent design) structure: when and in what sequence
the project is created, whether there is a deviation, what are the reasons to be done to prevent their occurrence) and
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approbations (implementation of the project: what is the end result of the design, where and how the project can be used in
future activities ).

Thus, in the process of analysis it is determined that the preparation of future specialistsfor pedagogical design should be
directed to: a) formation of future specialistsmotives for pedagogical design; b) formation of basic (subject and pedagogical)
knowledge and skills in the process of professional training; c) formation of specific (design) knowledge and skills of pedagogical
specialists on the material of vocational training disciplines, taking into account the content of specialization; d) ensuring
adequate self-assessment by future specialistsof the level of formation of design knowledge and skills and correction of the
process of their self-formation.

The scientific analysis made it possible to determine the readiness of future specialists for pedagogical designing as a
holistic, stable, integral personal formation, which is subject to purposeful formation of a set of design knowledge and skills and
finds manifestation in interrelated and inter-conditioned components, activity and acmeology).

The motivational-value component includes motives, goals, needs to acquire and carry out pedagogical design, self-
improvement, self-education, self-development, formation of the necessary value-orientations, and stimulation of creative
manifestation of the teacher in professional activity.

The cognitive component encompasses a set of subjects and pedagogical knowledge and skills that are important in
professional activity, and the ability to carry out pedagogical design. The formation of such a complex of knowledge and skills
contributes to the development of professionally important qualities necessary for the performance of various pedagogical
functions and design in particular.

The practical-activity component is formed as a complex of design knowledge and skills, which is consciously acquired
through active assimilation of the content of future pedagogical activity and is personally significant.

The acmeological component is a set of knowledge, skills and abilities for self-improvement, self-development, self-
education through the pedagogical design of general and professional development.

Taking into account the modeling method, the results of the analysis of pedagogical and psychological researches on the
algorithm of designing innovative pedagogical systems, a model of forming the readiness of future pedagogues to pedagogical
design was developed.

In the program-organizational unit the program of pedagogical experiment was developed, methodical tools and
contingent of students were defined. The block includes criteria and indicators agreed in order with the components of the future
teacher' readiness for pedagogical design:

1) communicative (an indicator - the presence of a system of incentives that determine the activity of the individual) and
reflexive (an indicator - the presence of a persistent desire for success and the desire to avoid failure) criteria;

2) content (indicator - success), informational (indicator - development of ability to choose the most essential
information), creative (indicator - availability of ability to creativity) criteria;

3) practical (indicator - the formation of professional skills and skills essential for pedagogical design), activity (indicator
- the ability to apply knowledge in practice), organizational and executive (indicator - the ability to control the performance of
tasks) criteria;

4) volitional (indicator - ability to overcome difficulties in achieving the goal), integrative-personal (indicator -
professionally important qualities) criteria.

To better reflect the degree of readiness of future specialists for pedagogical design, we have three levels: low, medium
and high.

Determining the effectiveness of the model of forming the readiness of future specialiststo pedagogical design in the
course of their training in the HEA is due to the introduction of an analytical-correction block in the model. This block provides
for the control, analysis and correction of the experimental work and the results obtained.

At the ascertaining stage of the pedagogical experiment 254 students, 16 teachers who train future specialists,
31 graduates, 12 of whom are masters of industrial training. The analysis of the obtained data from the questionnaires and
surveys makes it possible to conclude that in the professional training of future specialists, the measures for the formation of
knowledge and skills in pedagogical design, motivation for pedagogical activity and quality for this profession are insufficiently
implemented.

In general, the results of diagnostics determine that the level of formation of components of the readiness of future
specialists for pedagogical design at the beginning of the experiment is generally low, which requires improvement of students'
preparation for designing professional tasks and actions, which is suggested within the framework of a design experiment.

DISCUSSION

The purpose of the four-year formative experiment was to develop and implement the content, methods, tools and forms
of training future specialists for pedagogical design in the process of studying professional disciplines. Preparation for the design
of professional activities was carried out in experimental groups, the control group instead was trained in the usual curriculum.
The effectiveness of the developed model was verified by determining the level of preparedness of future specialists for
pedagogical design (similar sections at the previous stage).

Qualitative and quantitative changes for each indicator are reflected in the dynamics of the levels of readiness of future
specialistsof the control and experimental groups (the analysis was made at the significance level of 0.05). Thus, the effectiveness
of the introduced model of forming the readiness of future specialists for pedagogical design was confirmed.

CONCLUSIONS AND PERSPECTIVES FOR A FURTHER RESEARCH

The work does not claim a definitive solution to the problem under study. The prospects for further scientific research
are connected with the development of a holistic concept of project pedagogical activity in higher education, creation of a
structural and functional model of project activity of an educational institution in Ukraine.
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NEAATOTNYHUNA AU3AMH | NIATOTOBKA MAMBYTHIX ®AXIBLIIB MOro BUKOPUCTOBYBATU
0.B. CemeHixiHa, A.O. IOpyeHko, O.M. YdosuyeHko, O.B. J/lumeuHeHKo
Cymcokuli depxcasHuli nedazozivyHuli yHisepucemmym imeHri A.C. MakapeHKa, YKpaiHa
AHOomayis.

MocmaHoeka npobaemu. ¥ cmammi onucaHuli ykpaiHceKkuli doceid nidzomosku malibymHix ¢axisyie 0o nedazozivHoi duzaliny.
Mamepianu i memodu: meopemuyHi: aHani3 i cucmemamusayia Haykosux Oxcepes, nedazoziyHe MOOento8aHHA 017 0b62pyHMY8aHHA |

po3pobreHHa modeni hopmysaHHA 2omosHocmi malibymHix ¢axisyie 0o nedazoeiyHozo AusaliHy; emnipuyHi: diazHOCMUYHI 05
3'cy8aHHA eheKmusHocmi nedazoeiyHUX ymos hopmMysaHHa 20mosHocmi malibymHix ¢axisyie 0o nedazoziyHozo Ou3aliHy;
nedazoziyHuli ekcriepumeHm (KoHcmamyesaneHuli, ¢opmysanvHul) - 044 nepesipku egekmusHocmi modeni hopmyeaHHA
2omosHocmi malibymHix ¢axisyie 0o nedazoziyHozo AusaliHy; cmamucmuy4Hull - aHani3 ompumaHux AaHux 3a G0MomMo20to
mMemodie MamemMamu4HoOi cmamucmuKu 01 06pobKu ma iHmepnpemauii ekcrepumeHmasnbHUX pe3ysnbmamis.

Pe3ynabmamu. Cxapakmepu3zoeaHO CMaH po3sumky npobaemu 8 meopii i npakmuyi npogeciliHoi oceimu YKpaiHu, HagedeHo cynepeyHocmi, AiK

Ha cb0200HI He supiweHi 8 2asy3i nidzomosku gaxiyie 0o nedazoeiyHo2o Ou3aliHy, ymo4YHeHO CymHicme i cmpykmypy 20mosHocmi
malibymHix ¢paxisyie 0o nedazoziyHo20 du3aliHy; onucaHi 3acobu 0iazHOCMUKU 071 8U3HAYEHHS pieHA 20mo8HocMi; po3pobseHo U
meopemuyHo 06rpyHMOBAHO MoOesb (OpMyB8AHHA 20mosHOCmMi malibymHix ¢paxieyie 0o nedazoeiyHo2o0 Ou3aliHy, onucaHi
pesysaemamu cmamucmu4Ho20 aHanizy ii epekmusHocmi.

BucHosKu. [1lidmeepdxeHo eghekmusHicms po3pobseHoi modeni popmysaHHA 2omosHocmi malibymHix ¢axisyie o nedazoeiyHoz2o Au3saliHy.

lMepcnekmusu nodasnbwux HayKosux 00CNiIOHEHb MO8'A3aHI 3 pO3POBKOK UinicHOi KOHUenuii npoekmHoi nedazo2iyHoi digneHocmi
y 8uwili wkosi.

Kntouosi cnoea: nedazozivHe npoekmysaHHs, nidcomoska malibymHix ¢axisyise, nidzomoska, npogeciliHe Ha84aHHA, MoOenb.
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SWOT-AHA/I3: N/IAHYBAHHA 3ACTOCYBAHHSA TEXHOOTIi BYOD CTYEHTAMW MALLUMHOBY/IIBHOI TANY3I
Y 3AKNIAZIAX BULLLOT OCBITU

AHOTALIA

®opmynioeaHHAa npobaemu. Y cmammi po3kpumo npobaemu sukopucmaHHa BYOD mexHonoeili 8 ocgimHbomy npoueci. Y 38’a3ky 3
HAOWBUOKICHUM pO38UMKOM Lughposux mexHosoezili oceimHili npoyec nosHicmio MpPAHCHoOpMyeEMbCA — 3MiHIOIOMbCA
0p2aHi3ayia Hag4asnbHO20 MPOYECY, PopMU HABYAHHS, Mpoyec 00CA2HEeHHA pe3yabmamy, AKuli 8i0bysaemocs 6e3 AHOI yyacmi
8uKaada4a, 3miHIOMbCA poni cmydeHma i euknada4ya: cmydeHmu 84amoCA npayoeamu OucmaHuiliHo, HaCMAaBHUKU-
8UKaada4i donomazarome cmydeHmam ¢popmysamu ma po3susamu Kysasmypy camocmiliHoi pobomu 3acobamu mexHosoaii
BYOD.

Mamepianu i memodu. [1na peanizauyii sukopucmaHHa mexHosoeii BYOD e oceimHbomy npoueci 3aknadie suwoi oceimu nposedeHo SWOT-
aHani3 Ha OCHOBI HAYKOBUX OAHUX mMa ekcrnepumeHmy. B onumysaHHi bpanu y4acme cmydeHmu mawuHobyodieHoi 2anysi
HauyjioHaneHoz20o yHigepcumemy «3anopi3eKa nosimexHika» M0 4ac 8uBYeHHA OUCYUNAiH «IHXeHepHa ma Komn'romepHa
2pagika» ma «HapucHa 2eomempis, iH#¥eHepHa Ma KoMn’tomepHa 2pagika».

Pe3synemamu. [pedcmaeneHo HG OCHOBI MiIXHAPOOHUX 00CAIOH(EHb 8MaAU8 CMAPMEOHI8 Ha AOUHY Ma 0bMeHeHHA IX BUKOPUCMAHHA 8
desAKux KpaiHax y 3aknadax 3a2asnbHoi cepedHboi ma suwjoi oceimu.

P0o3p0ob1eHO YUHHUKU, WO 8MaAUBAIOMb HA Pe3ysbmamuseHicms Ha8YaHHS, 3acobamu mexHonozii BYOD.

id yac ekcnepumeHmy ceped cmyodeHmie MawuHobydisHoI eany3i 6ya0 3’Ac08aHO, WO 8MIHHA cmydeHmie 3akaadie suwjoi
oceimu no8oouUMUCA 3 81GCHUM CMAaPME@OHOM e He 03Ha4ae nesHuli piseHb 80/100iHHA YUGBPOBUMU MEXHONORIAMU, | Ue Moxe
cmeopumu xubHe yAa8/eHHsA 8/10CHUX MOX1U8oCMeli ma He2amueHO MO3HAYUMUCA HA iXHIX 0ifiX i pe3ynbmamax Ha84aHHA.

BucHoeKku. SWOT-aHasni3z donomie 3p03ymimu, AKi YUHHUKU 308aX(A0OMb HABYAHHIO CMyOdeHmam MauwuHobydieHoI 2asy3i ma cmaHoeaams
3aepo3y 8 malibymHboMy, suKkopucmosyto4u ocobucmi mobineHi npucmpoi. lposedeHuli SWOT-aHani3 Hadas moxcaugicmes
pexkomeHOy8amu sukopucmosysamu cmyodeHmam ixHi yugposi npucmpoi ni0 4Yac oceimHbL020 npouecy 8 3aKAadax 8uujoi
oceimu. [lposedeHo ekcriepumeHm 3 U3HAYeHHS PieHA Uugposoi epamomHocmi cmydeHmie Ha 6a3i HauioHanbHO20
yHigepcumemy «3arnopi3bKa noaimexHika».

K/IKOYOBI C/IOBA: yugposi mexHonozii, mexHonoeii BYOD, yugposa epamomuicme, SWOT-aHani3, ducmaHyiliHe Hag4aHHsA, camocmiliHa
poboma cmydeHmis.

BCTYN

MocraHoBKa npobnemu. HagyaHHA 3acobamu UMGPOBUX TEXHONOFIW € CbOTOAHI aKTyanbHOK npobaemolo ANs BCiX
YYaCHUKIB OCBITHbOTO NPOLECY: A4/1A CTYAEHTIB 3aKNaZiB BULOI OCBITU Le GOpMyBaHHA BMiHHA BUMTMCA 3@ ZOMNOMOTO0 LMppPoBMX
NpUCTPOIB, a AN NeJaroris — yMmiHHA 3abe3neyyBaTh OCBiTHIM nNpouec 3acobamu TexHonorii BYOD.

TexHonoria BYOD — ue TexHoNorif, NPy AKilA KOXKeH CTYAeHT 414 HaBYaHHA BUKOPUCTOBYE BNACHUI LUOPOBUIA NPUCTPIN
(cmapTdoH, nnaHweT, HOoyTOYK, Komn'toTep). AbpesiaTypa BYOD (Bring Your Own Device) 3 aHrilcbKoi nepeknasaerbea Ak
«lpuHecK cBiit BAacHUM NpuUCTpin». HaltyacTiwe cTyAeHTU BUKOPUCTOBYOTb CMapTOHM.

AHani3 aKTyanbHUX AocnigKeHb. MiKHapOAHI AOCNiIAXKEHHA BNAMBY CMapTOOHIB Ha NOAMHY AOBOAATb HeraTuBHi
HaCNiKK, TaKi AK 3HUKEHHA YBarv Ta NOPYLWEHHA CHY, NOTipLIEeHHA Nam’ATi Ta peakL,ii, N0ABM APaTiBANMBOCTI, NiACUNEHHSA CTpecy.
3apybixHi B4eHi 6. Makkoi, M. Bect Ta C. Bocno BMABWUAMK, O Y LWKOAI MOBiNbHI NPUCTPOT BU3HAIOTLCA AK BiZBONIKAIOYi, OCKINbKM
YYHi B OCHOBHOMY BMKOPUCTOBYIOTb iX AN PO3Bar, a He 41 OCBIiTH, i Le Npu3BoaMTb A0 Npobaem i3 HaByaHHAM (McCoy, 2016;
West&Vosloo, 2013).
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MoNiTMKK Pi3HMX KpaiH BCTAaHOBUW MEXKi BUKOPUCTAHHA LU POBUX TEXHONO I ana aitei. Tomy npobaema ToTanbHOI abo
4acTKoBOI 3a6OPOHN BUKOPUCTAHHA MOBINbHUX NPUCTPOIB AOCUTbL MOLIMPEHA B AEAKMUX KpaiHaxX y WKOMaX i HaBiTb y 3aKnagax
BMLWOI OCBiTM. locTae aunema: «Yu noTpibHO 3axMwaTM AWTUHY Big UMPOBUX MPUCTPOIB Yy 3aKnagax ocBiTM?». Llie
ManoMMOBIPHO, OCKiIbKM MW KMBEMO B LMGPOBY epy, i Halle peanbHe XWUTTA TICHO MepenseTeHe 3 BipTyalbHUM CBITOM,
0Cob6NMBO B «NOKOJHHA Z». 3a60pOHa BMKOPUCTAHHA CMApPTOOHIB Ha 3aHATTAX MOXe HaBiTb 3aLUKOAUTU CTYAEeHTaM — BOHM
MOMYTb BiZICTaBaTM B OCBOEHHI HEOBXigHMX HaBMYOK. 3a TBepAKeHHAMM b. AkKotoHny (Akkoyunlu, 2018), 3a6opoHATK LMdpoBi
NPUCTPOI B OCBITI € HENPUNYCTUMMM, OCKIZIbKM BOHM BBAXKaOTbCA HE3aMIHHUMMW iIHCTPYMEHTaMM B HaBYaHHI.

B YkpaiHi 3 2007 poky 6yno 3a60poHEHO BUKOPUCTaHHA MOBiNbHUX TenedoHiB y 3aK1agax 3aranbHoi cepeaHboi 0CBITU Ta
3aKknagax npogeciiHoi (NpodeciliHO-TeXHIYHOI) OCBITM Mif Yac HaBYa/bHUX 3aHATb i3 METOH MiABWULLEHHS PIBHA opraHisauii
0CBiTHbOro npouecy (MiHicTepcTBO OCBITU | Haykun YKpainu, 2007). | Tinbkn y 2014 poui MiHicTepcTBO OCBITM i HayKM YKpaiHK
00iLiMHO 403BO/IMNO LWKOAAPAM BMKOPUCTOBYBATM MOBINbHI NPUCTPOi 3 HaByanbHO MeToto (MiHicTepcTBO OCBITU i HayKu
YKpaiHun, 2014). Tomy Ham HeobxigHO 30CcepeguTMCA Ha MOLWYKY NOTYHMX pilleHb AN epeKTUBHOrO BUKOPUCTAHHA LMUX
iHCTPyMeHTiB y npoueci UMdPOBOro HaBYyaHHA. Y 3B’A3KY i3 MOLIMPEHHAM BUMKOPUCTAHHA MODBINIbHUX NPUCTPOIB po3pobneHi
[043aTKW, AKi Aat0Tb BUKNaZ4auyam 3MOry ynpasaaTy LMMKW NPUCTPOAMM 3 EAUHOTO LeHTpy. JocniaxkeHHa Ix. Maxew, K. xkaaxapi
Ta K. BigyKknaHi foBogATb, WO Taki Nporpamu 36inbliytoTb NO3UTMBHI Pe3y/bTaTW HaBYaHHA W MiHIMI3ylOTb HeratuBHi edekTy,
HaZalouM AOCTyN TiIbKK 4,0 A03BONIEHUX HaBYaibHMX Naatdopm (Mahesh, Jayahari&Bijlani, 2016).

BnpoBaasKeHHA cy4acHUX iHOOPMALIMHUX TEXHOJNIOrM B OCBITHBOMY MPOLECi B 3aKnajax OCBITM AOCAIONKEHO
BITYN3HAHMMM HayKoBuAMM: H. Mop3e NpoMoHye 3aCTOCOBYBATM MOMK/MBOCTI TEXHO/IOFN 3 MOKPOKOBUMM iHCTPYKLiAMK Y
3aKMafax 3arasbHOI cepefHbol OCBITU ANA NOKPALLEHHSA HAaBYaNbHOMO Mpouecy, NiABUWEHHA MANUCTEPHOCTI BYUMTENIB Pi3HMX
npodinis Ta 3auikasneHocTi yuHis (Mopse, 2016); P. l'ypesuy, M. Kagemis Ta /1. LLeBueHKo y cniBnpaLi npeacTaBuav HanHOBILWI
METOAMKM BMNPOBaAKEHHA iHGOPMaLiMHO-KOMYHIKaLiMHUX TexHOoNori 1 ixHIO TBOpYy camopeanisauito (Fypesuy, 2012);
M. Kagemina posrnsgae npobaemy moaepHisaLii Cy4acHOi OCBiTU 3 BUKOPUCTAHHAM iHOOPMaLiiHUX TEXHOOTIN ANA NigBULLEHHA
AKocTi niarotoBku daxisuis (Kagemina, 2014); B. KyxapeHKO pPO3KPWBAE Pi3HOMaHITHI iHbOpMaLiiHi TexHonorii B npoueci
3MilLAHOrO HaBYaHHA Ta HABYAE CNYXAuiB Y BIAKPUTUX aBTOPCbKUX AMCTAHLIMHUX Kypcax Ha 6as3i HauioHanbHOro TexHiyHoro
YHiBEpCUTETY «XapKiBCbKWUIA MONITEXHIYHWUIA IHCTUTYT» BUKOPUCTOBYBaTH ix (KyxapeHko, 2016).

AHanis HayKoBoi 3apybiKHOI Ta BITYM3HAHOI NiTepaTypu MoKasas, WO npobnema 3acTocyBaHHA TexHonorii BYOD
CTyAeHTaMn MalKnHOBYAIBHOI ranysi y 3aknagax BMULLOI OCBITU We He Byna NpeamMeToM PO3BiAOK iHLWMX HAYKOBLUiB i TOMy
noTtpebye cneujiaNbHUX AOCNIAKEHD 33 TAKMMM ABOMA HAaNPAMaMK:

1. BuAaBneHHA NO3UTUBHUX | HEFATUBHUX HACNIAKIB BUKOPUCTAHHA TexHonorii BYOD Ha OCHOBI MiXKHapOAHUX JOCNIOXKEHD
Ta CNoCTepeXKeHb 3a A0NOMOror MeToAy CTpaTeriyHoro naaHysaHHA — SWOT-aHanisy.

2. BuM3HayeHHA piBHA UMPPOBOI rPAMOTHOCTI CTyAeHTIB MaluMHobyaiBHOI ranysi HauioHanbHOro yHiBepcutety
«3anopi3bKka MoAiTexHiKa» B XOA4i eKCnepuMeHTy Nif 4YaC BMBYEHHA AMCUMNNIH «lHXeHepHa Ta Komn'toTepHa rpadika» Ta
«HapwucHa reomeTpis, iHXeHepHa Ta Komn'toTepHa rpadikar.

Merta crarri. Mposectn SWOT-aHani3 ANA BMABAEHHA CUAbHUX i CNabKMX CTOPIH BUKOPUCTAHHA TexHonorii BYOD Ta
MOM/IMBOCTEMN i 3arpo3, NoB’A3aHmXx i3 3acTocyBaHHAM BYOD cTyaeHTamu. Y NpoLeci eKcnepumeHTy BU3HAUUTU piBeHb undposoi
rPAamMOTHOCTI CTYAEHTIB MAWMHOBYAIBHOT ranysi Ha 6a3i HauioHanbHoOro yHiBepcuTeTy «3anopisbKa NoniTeXHiKa».

METOAWN AOC/IOXNEHHA

[Ona peanisauii BUKopucTaHHA TexHonorii BYOD B ocBiTHbOMY Mpoueci 3aKknagis BMLOI OCBiTM 3acTocoByeTbca SWOT-
aHani3 Ha OCHOBI MiXKHAPOAHWX HAYKOBMX AAHMX Ta €KCMEePUMEHTY 3 BM3HAUYEHHSA PiBHA UMPPOBOI rpamoTHOCTI. B onuTyBaHHiI
6panu yyacTb CTyAEHTU MalMHObyAiBHOI ranysi HauioHanbHOro yHiBepcuteTy «3anopisbka MoAiTeXHiKa» nig 4ac BUBYEHHA
OUcuMnAiH «IHXKeHepHa Ta Komn’toTepHa rpadika» Ta «HapucHa reomeTpis, iHKeHepHa Ta Komn'toTepHa rpadika».

PE3Y/IbTATU AOCNIAXKEHHA

MpeAcTaBUMO YMHHMKY, LLLO BMNAMBAKOTb Ha pe3ynbTaTUBHICTb HaBYaHHSA, 3acobamu TexHoorii BYOD:

1) fMepcoHanizayia. OpieHTaLiA Ha iHTepec KOXKHOro CTyAeHTa. 3aNeXHo Big, maTepiany, Temny, CTPYKTypu Ta uinein
HaBYaHHA CTBOPIOETLCA iHAMBIAYaNbHA OCBITHA TPAEKTOPIA.

2) Ocsima 6inow iHMepakmuseHa. BYOD pobuTb HaBYaHHA Bifbl 3aXONAOOUYUM i IHTEPAKTUBHUM, 3aBAAKN OHNAMNH-
cepsicam Ta nporpamam. CTyAeHTM MaloTb MOXM/AMBICTb CMINKYBAaTUCA 3 OAHOKYPCHMKaMM Ta eKCneptamu B iHWWX KpaiHax,
CTBOPIOBATU UMPPOBI LOKYMEHTH, Npe3eHTal,i, BifAeo, 34iiCHIOBaTH BipTya ibHi €KCKypCii ToLLO.

3) MidsuweHa 3any4yeHicmo. CTYAEHTU B HaLli AHI He PO3/1y4atoTbCA 3 TEXHONOrAMM. TOMY Ma€ CEHC BUKOPUCTOBYBATU
X y HaBYaHHi.

4) [lloemanHe ma nocmynose 3dc80EHHA mamepiany. Mepexis [0 HACTYNHOI TeMU MOXKAMBWIA NiCAA 3aCBOEHHA
NoTo4YHOro matepiany. OnpautoBaHHA TEM CEMECTPY BifOYBAETLCA Bif NPOCTOro A0 CKAALHOro maTepiany.

5) Cepedosuuwye sucokux o4ikysaHs. Lindpose oCBITHE cepeaoBuLLe, CTBOPEHE B 3pYYHOMY Ta 3po3yminomy dopmari,
[AE CTyAEeHTaM BifyyTTA 3aLiKaBNeHOCTi Ta NO3UTUBHO BMJIMBAE HA OCBITHIN Npouec.

6) Ocobucma eidnosidanbHicMb 3a pe3yanbmamu HA8YaHHA. TIOCTAaHOBKA METU CTYAEHTOM Ha NoYaTKy HaBYaHHA Ta
BOCATHEeHHA O4iKyBaHMX pe3y/abTaTiB PO3BMBAE 0COBMCTY BiANOBIAANbHICTL Ta HABYAIbHY CAMOCTINHICTD.

7) Poboma 6 epynax. ae 3mory ctyaeHTam HabyTn HaBUUYOK KOMYHiKaL,i Ta cnisnpau,.

8) [poekmHa diAnbHicMb. BUKOPUCTaHHA OTPUMAHOTIO A0CBIAY Ha NPAKTULi, NepPeHECEHHS 3HAHb i YMiHb Yy peanii urra
Ta popMyBaHHA meTanpegMeTHUX KOMNETEHL,N.

3paTHICTb CTYAEHTIB BMKOPWUCTOBYBATM 0OCOBMCTI Ta couianbHi ¢yHKUii cmapTdoHa He 06OB’A3KOBO € XOPOLWMM
NMOKa3HMKOM 3HaHb CTyAEHTIB NPo GYHKLI, AKi BracTuei mobinbHMM npuctpoam (Stockwell&Hubbard, 2013). CtyaeHTH, Bmitoum
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NnoBOAUTUCA 3 BNACHUM CMApPTGOHOM, MatoTb XMOHe yABAEHHA MpPO CBill piBEHb BONOAIHHA UUPPOBMMM TEXHONOTIAMM, LLO
HeraTMBHO MO3HAYaETbCA Ha iXHiX Aiax i pe3yabTaTax HaBYaHHA (Sanchez, Salinas, Contreras&Meyer, (2011). 3a pesynbTaTamm
eMnipuyHMX gocnigkeHb, H.IrHaToBa NOKasye, WO MNpW LWMPOKOMY AOCTYMi A0 rag)KeTiB «CTyAEeHTU BiA4vyBaloTb TPyAHOLL
BMKOPUCTaHHA LMbPOBUX TEXHOOTIN Yy HaBYaIbHOMY KOHTEKCTI» (UrHaToBa, 2017).

[ocnipxeHHA, npoBeaeHi Ao naHgemii B HauioHanbHOMy yHiBepcuTeTi «3anopi3bka MOAITEXHiIKa», MOKa3syloTb, LO
CTYAEHTW, AKI BCTYNUAW B 3aKNAZ, BULLOT OCBITU, HEe BMIilOTb NpaLLtoBaTV 3 NPOrpamamu Ta cepBicammn OHNalH, BOHW He 3HAtOTb, K
BYMTMCSA 33 LONOMOTOIO NPUCTPOIB. PO/Ib BUKNaZaua Noasrae B TOMy, LWO6KW 4ONOMOITH IM Ai3HATUCA, AK NPALLIOBATY 3 KOHTEHTOM,
AK BMKOHYBATW 3aBAaHHA, AK HAACUMNATU ONA OLHIOBAHHA 6yAb-AKMI KOHTEHT, AK HAACMAATU 3aBAaHHA A1a NOBTOPHOrO
OLiHIOBaHHA, IK NOCTAaBUTU 3aNUTaHHA BUKNALAYy OHNAMH, AK OTPUMATH Banm Ta pekoMmeHAaLii BUKAagava AUCTaHLINHO.

Lindposa rpamoTHICTb NPOABAAETLCA Y 3A4aTHOCTI BUKOPUCTOBYBATU LIMGPOBI NPUCTPOT y B3aEMOA,i 3 iHWIMMK undpoBrmm
TEXHOJIOTIAMW 3 METOK OTPUMAHHA 11 aHanily iHbopmalii, ynpasBniHHA Heto, OLHIOBAHHA Ta CTBOPEHHA KOHTEHTY, nepeaadi Ta
06pobKM gaHnx, KOMyHiKau,ii, Kibepbesneku.

MpeacTaBUMo pesynbTaTi ekCrnepumeHTy LndpoBOoT rpaMoTHOCTI CTYAEHTIB NEPLIOro KypCy HaBYaHHSA, AKUI NPOBOAUTLCA
wopiyHo B HauioHanbHOMy yHiBepcuTeTi «3anopi3bKa NONITEXHIKA» Nif Yac BUBYEHHS KypCiB «lHXeHepHa Ta Komn'ioTepHa
rpadika» Ta «HapucHa reomeTpis, iH}XeHepHa Ta Komn'toTepHa rpadika. B onutyBaHHi (BepeceHb 2019 poKy) 6panu yyactb 26
ctyaeHTis. 3,8 % CTyAeHTIB 3a Nporpamoro 3aknajy 3arajibHoi cepefHbOi OCBITU BUKOPUCTOBYBA/NW €/1eKTPOHHE HaBYaHHA, a
96,2 % CTyAEeHTIB HaBYanUCA 33 TPAANULINHO METOAMKOI BUKNadaHHA i 19,2 % (n’aTb CTyAeHTIB) BiA 3aranbHOI KibKOCTi Manu
[0CBif4 pobOTM OHMAMH MO3a MPOrpPamolo 3akaajy 3arasbHoOi cepefHboi OCBiTM 3a BAacHMM HarkaHHAM. HasBu umx Kypcis
npeacTasneHi B Tabn. 1 y surnagi signosigeit ctyaeHTiB. Taki pesynbTaT [OCAIAMKEHHA [0BOAATbL Te, WO A0 poboTu B
€1eKTPOHHOMY KypCi CTYZAEHTU 3aKNady BULLOI OCBITU He Byau nigrotosneHi. CTyaeHTM 34e6inblioro He BMitOTb NpaLoBaTi B
HaBYa/NIbHOMY OHNAMH-KypCi, afe BOAHOYAC MaloTb 3aBULLEHY CAaMOOLHKY MPO BAacHi 3aibHocTi poboTn 3 umdbpoBrmM
TEXHONOriAMMU. Ha OCHOBI ONUTYBaHb, CNOCTEPEKEHb Ta HAYKOBUX AOCAIAKEHD NOFOAXKYEMOCA 3 AYMKOto npodecopa H. IrHaToBoi,
AKA 3a3HAYaE: KAKWO CTYAEHTM NepeoLiHIoTb CBOI MOXK/INBOCTI, BOHW HEAOOLHIOTb 3HAaYEeHHA NeaaroriYyHoro cynposoay i
HenpaBuUAbHO BMOYAOBYHOTb HaBYa/bHYy AianbHicTb» (MrHatoBa, 2017). Taki cTygaeHTH, ocobaMBo, NoTpebyoTb NCUXO0ro-
neaaroriyHoi NiATPMMKM Nig Yyac onpaLboByBaHHA MaTepiaiB eNEKTPOHHOIO Kypcy 3acobamu LudpoBUX iHCTPYMEHTIB.

MNig yac onuTyBaHHA (BepeceHb 2020 poKy) 64,3 % CTyAeHTiB NOKa3aau, Lo HaBYaOUYMUCh Y 3aKagi 3araabHoi cepegHbol
oCBiTM nig Yac naHgemii COVID-19 Habynn neBHUX HaBMUYOK POBOTK OHNAMH | MalOTb yABAEHHA NP0 AUCTaHLiMHe HaBYyaHHA. Le
NiATBEPAKYETHCA YCMILWHUMMN Pe3ybTaTaMmn CaMOCTIMHOT pob0TH CTYAEHTIB MalLlMHOBYAIBHOT ranysi 3 uMdpoBUMM TEXHONOTIAMMU
nig, Yyac BUBYEHHA AUCLUNANIHK «|HXKeHepHa Ta Komn'oTepHa rpadika» (BepeceHb - imctonag 2020 poKy) AWUCTaHLiMHO. HaBYaHHA
OHNalMH No3a NPOrpamoto 3aKiaay 3arajbHoi cepeHboi 0cBiTU cKnano 7,1 % Big, 3aranbHOI KiIbKOCTI CTYAEHTIB | NpeacTaBieHo B
Tabamui 1.

Tabauysa 1
LUmndposa rpamoTHicTb CTyAeHTIB nepluoro Kypcy HauioHanbHoro yHiBepcutety «3anopisbKa nonirexHika»
(2019, 2020 pp.)

ENIEKTPOHHE HABYAHHSA 3A NPOTPAMOIO 3AK/NIAZY 3ATA/IbHOI CEPELIHbOI OCBITU

2019 pik ] 2020 pik
3anuTaHHA: Yu npautoBanu Bu B eneKTpOHHOMY Kypci (Kypci oHnaiiH) 3 6yab-AKoro WKinbHoro npeamery?
@ Tax @ Tax
@ Hi @ i
EIEKTPOHHE HABYAHHA NO3A MPOTPAMOIO 3AK/IAZY 3ATA/IbHOI CEPEAHBOI OCBITU
2019 pik | 2020 pik
3anuTaHHA: Yv npautoBanu Bu B eNeKTPOHHOMY Kypci (Kypci OHMaiH) No3a WKibHO Nporpamoo?
5 pigronigen . 2
@ Hi

QHITERH KYPC SHMWACKOTO YKDEUHCKOTD HEMELKOTC A3LIKOB

AWrniAceka Moea 3a 100 oxis

Wucrarpam 2.0

"Skyeng'

Duclinge, Linguelo
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Li paHi nigTBepaxKytoTbcA pesynbTaTamu onutyBaHHsA y 2020 poui, oTpumaHumm MiHictepctBom uLMdpoBOi
TpaHcpopmauii YKpainu: 61,4 % ykpaiHuis y Biui 18-29 pokis matoTb HaBUUYKM po60TH 3 LMbPOBMMM NPUCTPOAMM HA PiBHI BULLE
cepeaHboro. Takuii MOKa3HUK UMPPOBOT rPaMOTHOCTI Ha3MBalOTb BULLE PiBHA 6a30BMX HaBMYOK (puc. 1). 3a Takoi ymoBM, AK
333HAYAETHLCA B aHANITUYHIN 3anucL,i, «3HAYHA KiNbKiCTb PECNOHAEHTIB BBaXKaloTb, WO He NoTpebytoTb J04aTKOBUX BMiHb, iM
[0CTaTHbO KOPUCTYBaHHSA NowyKom B mepei» (FpuHesny, 2020).

18-29 31,5 7.1

B AKTYANbHO B TiA 4K iHLWIA Mipi HeakTyanbHo B Til 4 IHWIA Mipi Bawxo signoBicti

Puc. 1. PiseHb chpopmoBaHOCTI LMPpPOBOI FPAMOTHOCTI YKpaiHLiB y BiLi 18-29 pokis (FpuHesuy, 2020)

[na aHanizy npobaemu BUKopucTaHHA TexHonorii BYOD B ocBiTHbOMY cepenoBuLi po3pobieHo SWOT-moaenb HasBHUX
npo6aem Ta MOXK/IMBUX NEePCNEKTUB BUKOPUCTAHHA 0COBUCTMX cMapTdOHIB CTyAeHTaMn MalwnHobyaiBHOI ranysi HauioHanbHoro
yHiBepcuteTy «3anopisbKa nonitexHika» (Tabauui2, 3). Y nNponoHOBaHOMY aHa/i3i BMKOPWUCTOBYETbCA CTyMiHb 3arposu
3acToCyBaHHA TexHonorii BYOD, AKMI JOCTEMEHHO He AO0BeAeHWI, HeBiAOMO CKinbkM yacy Tpeba 6esneyHo npoBoamuTH 3
NPUCTPOAMM, WOBM He HawKoanTn cobi. Tomy HeobxiaHO AiaTM HA BRacHMI po3cyd. Kpim Toro, cboroaHi € pisHi nporpamu Ta
[00aTKM, AKI Aa0Tb 3MOTY KOHTPOJIOBATU CTaH 340P0B’A NIOAUHMN.

Tabauys 2
3aranbHi BHYTPILLIHI XapaKTePUCTUKU CUNbHUX i CIABKUX CTOPiH BUKOPUCTaHHA
ocobucTnx cmaptdoHis cTyaeHTaMM y HaBUYaHHI (SWOT-aHanis)

NOTEHLIAHI BHYTPILLHI NEPEBATU NOTEHLIMAHI BHYTPILLIHI HEAO/NIKK

- MOX/IMBICTb KOPUCTYBATUCA BAACHUM NPUCTPOEM;

- [OCTYMHICTb A0 HAaBYa/bHOrO KOHTEHTY (Bifeo, ayaio, TeKcT,
¢doTo Towo);

- popmyBaHHA Ta PO3BUTOK HaBYa/IbHOI CAMOCTIHOCTI;

- MepcoHani3auia HaBYaHHA;

- rpynosa pob6oTa;

- MPOEKTHA LiANbHICTD;

- 3aUiKaBNEHICTb Y HAaBYaHHI.

- HEeraTMBHUWI BN/IMB Ha 340pOB’A (BN/NBAE Ha AKICTb
CHY, CNPUYUNHAE Gi3NYHUI AUCKOMPOPT, FONOBHUI
6iNb, 3HUKYE rOCTPOTY 30pY);

- HeraTMBHWI BNMB HA NCUXIYHMI CTaH
(nepe3byaeHH HEPBOBOI CUCTEMM — PO3BUTOK
nenpecii, TpuBoru, cTpecy, arpecii, cuHapom aediunty
yBaru);

- BifBONiKAHHA Ta PO3CitOBAHHA yBaru;

- K/iNOBiICTb MUCNEHHS;

- 3HMXXEHHA CNPOMOXHOCTI MO3KYy 3anam’AToByBaTu
iHbopmaLiito;

- 3amiHa NPaKTUYHOI AiaNbHOCTI, HeobXigHOT aNA
PO3BUTKY CEHCOMOTOPHMX i Bi3ya/IbHO-PYXOBUX
HaBMYOK;

- HeBMiHHA NpaLoBaTh B HABYA/IbHOMY OHMANH-KypCi.

Tabauys 3
3aranbHi 30BHiLLHI MOXK/IMBOCTI Ta 3arpo3u BUKOPUCTAHHA 0COBUCTUX CMapPTHOHIB CTYyAEHTAMM Y HAaBYaHHI
(SWOT-aHani3)

NOTEHL,IHI 30BHILLHI MOX/IMBOCTI NOTEHLIAHI 30BHILUHI 3ArPO3U

- HaaMipHe BUKOPUCTAaHHA NPUCTPOIB;
- HepoCTaTHiM piBeHb @i3nyHOI aKkTMBHOCTI (abo i
BiACYTHICTb NPU3BOAUTL A0 3alBOI Baru);

- HasABHICTb BACHOTO NPUCTPOLO 3 LOCTYMOM 10 MEPEKEBOTO
3B'A3KY iHTEpPHET;
- KOMMAKTHICTb MPUCTPOIO;

. . . o - - ByniHr;
- BignoBiganbHICTb 33 BAACHWUIA NPUCTPIiA; . . . .
. . - o - 3a7eXHiCTb BiA4 Bigeoirop Ta couiasbHUX Mepex
- NerKicTb NowyKy iHpopmaL,ii (TeKCToBMI i r010COBMI ) -
(HeBMiHHA KOHTpO/loBaTH i obmexysatu

nowyKu);

- WBKUAKICTb OTPUMaHHA iHGopMaUil (aoni cekyHam);

- IHTEepPaKTUBHICTb;

- YMiHHA KOpUCTyBaTUCA CMapTHOHOM;

- [octyn Ao cmapTdoHa Linofo60B0o (BUKOPUCTAHHSA B
3py4HOMY MicCLi Ta 3pyYHUIA Yac).

nepebyBaHHA B iHTEPHETI).

OBIrOBOPEHHA
[na 3icTaBNeHHA CUNBbHUX | CNabKkux no3umuin TexHonorii BYOD 3 MOK/IMBOCTAMM Ta 3arpo3amm 3acTOCOBaHa maTpuua
SWOT (tabnuusa 4).
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Tabauys 4
Marpuusa SWOT BuKopuctaHHa BYOD TexHonorili B 0CBITHbOMY cepeaoBuLLL
30BHILUHE CEPEAOBULLIE
MATPULA SWOT e — ~ A W — —
MoTeHUiWHi 30BHILIHI MOXXINBOCTI MoTeHUiliHi 30BHILWHI 3arpo3u
CrpaTteria 3 nigTpMMaHHA Ta po3BuTKY | CtpaTeria 60poTbbu i3 3arpo3amu 3a 4ONOMOroH0
CUJIbHUX CTOPIH BHYTPIWHbLOrO NOTEHLiany. BMKOPUCTAHHA BHYTPILLHIX pe3epBiB.
Peanizauin 3406yTTA OCBITU 34iCHIOETbCA HA | ONpauboByBaHHA MaTepiasy 33 TaKCOHOMIED
T npuHLumnnax MoTuBaLjinHoro, | b. Bayma:
NoteHuiitHi PUHL, ) ) Tvieat M v
Lo KOMMNETEHTHICHOTO, AiANbHICHOrO N | - 3HaHHSA;
BHYTPILWHI . . . . .
0COBUCTICHO OPIEHTOBAHOTO NiAXOA|B. - PO3YMiHHSA;
nepesaru
- 3aCTOCYyBaHHA;
w - aHanis;
E] .
s - CUHTe3;
3 - OUiHIOBaHHA.
E_,: Crparteria oin Ha BUKOpUCTaHHA | CTpaTerif 3MiLHEeHHA noTeHujiany Ta
W MOX/MBOCTEW AN NOAONAHHA CNAbKMX | BiZLBEPHEHHA MOM/MBUX 3arpo3 y 30BHILLHbOMY
% CTOPIiH BHYTPILIHbOro NOTEeHLjiany. cepenoBuLL;.
3 | NoveHuijitHi JoTpumaHHA po3nopaaKy AHA. PopmyBaHHA AYMKWU B CTYAEHTA, WO L1bpoBuii
E BHYTpPiWHi MNeparoriyHa niaTPUMKa CTYZEHTIB | NPUCTPIA €  KOMMNJEKCHUM  iHCTPYMEHTOM
T HeAoNiIKK BMK/MaJaYamu nig 4ac onpauboByBaHHA | OCBITHbOTO  cepefoBulwia  (cmapTdoH  ue
MmaTepianis eIeKTPOHHOrO Kypcy. NMOMIYHMK Yy HaBYaHHi, a [o3Biana Tpeba
PopmyBaHHA BO/IbOBOI  caMoperynaujii | npoBOAWUTU B aKTUBHOMY PEXMMI).
(camokoHTpoIIO). [oTpumaHHA npasun Kibepbesneku.

BUCHOBKM TA NEPCNEKTUBM NOAA/IbLUOIO AOCNIAMEHHA

AKTyanbHiCTb [0CHiAXKeHHA npobnemu 3acTocyBaHHA TexHonorii BYOD y 3aknagax BuWoOi OCBiTM CTyAeHTammu

MaLLnHobyaiBHOI ranysi, nposegeHoro Ha 6a3i HauioHanbHOro yHiBepcuTeTy «3anopisbka NoiTexHika», 3yMoBMAN 3p06UTHU TaKi
BMCHOBKM:

1. SWOT-aHani3 gonomir 3po3ymiT, AKi YMHHMKM 3aBaKkalOTb HaBYaHHIO CTyAeHTam MaluMHobyAaiBHOI ranysi Ta

CTaHOBAATb 3arpo3y B MalibyTHbOMY, BUKOPUCTOBYHOUM 0COBUCTI MOBINbHI NPUCTPOT.

2. SWOT-aHani3 HagaB MOX/MBICTb PEKOMEHAYBaTM BUMKOPWUCTOBYBATM CTyAeHTam ixHi umdposi npuctpoi nig yac

OCBITHbOTO MPOLLECY B 3aKNa4ax BULLOI OCBITH.

3. EKCcnepumeHT i3 BM3HAUYeHHA PiBHA UMPPOBOI rPaMoTHOCTI CTyAeHTiB HauioHanbHOro yHiBepcutety «3anopisbka

nonitexHika» y 2020 poui noKasas, wo 64,3 % cTyAeHTiB NepLIoOro Kypcy MatoTb HaBUYKM PO6OTU 3 LUGPOBUMMU NPUCTPOAMM.

4. TexHonorii BYOD aBnstoTb c060t0 KOMNAEKCHUI IHCTPYMEHTapili OCBITHbOTO cepeaoBuLLa.
5. TexHonorii BYOD B OCBiTi Aat0oTb 3MOry AOCAITU AKICHO HOBMX pe3y/ibTaTiB. TOMy CTBOPEHHA UMPPOBOro OCBiTHLOTO

cepefioBuLa, Po3pobaeHHA Ta BNPOBAAMKEHHA eNeKTPOHHWUX KypCiB NPV HaBYaHHI Cy4aCHOro «LMGPOBOro MOKOJIHHAY €
HEeo4MIHHO YMOBOI OCBITU CbOrOAHiI.

10.

11.
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SWOT-ANALYSIS: PLANNING THE APPLICATION OF BYOD TECHNOLOGY BY MACHINE-BUILDING INDUSTRY STUDENTS
IN HIGHER EDUCATION INSTITUTIONS
Evelina Bazhmina
National University “Zaporizhzhia Polytechnic”, Ukraine

Abstract.

Formulation of the problem. The article deals with the issues of using BYOD technology in the educational process. Due to the rapid development
of digital technologies, the educational process is completely transformed — the organization of educational process, forms of
learning, the process of achieving results that occur without visible participation of the teacher, changing the roles of student and
teacher: students learn to work remotely, teachers help students to form and develop their culture of independent work.

Materials and methods. To implement BYOD technology in the educational process of higher education institutions, a SWOT-analysis was
conducted based on scientific data and experiment. Students in the machine-building industry of the National University
“Zaporizhzhia Polytechnic” took part in the survey while studying the disciplines “Engineering and Computer Graphics” and
“Descriptive Geometry, Engineering, and Computer Graphics”.

Results. The impact of smartphones on humans and restrictions on their use in some countries in schools and higher education institutions are
presented based on international research.

Factors influencing the effectiveness of training have been developed using BYOD technology.

During an experiment among students of the machine-building industry, it has been found that students of higher education
institutions' ability to use their smartphone do not mean a certain level of digital technology, and this can create a misconception of
their capabilities and negatively affect their actions and learning outcomes.

Conclusions. SWOT-analysis made it possible to understand what factors hinder the learning of engineering students and pose a threat in the
future, using personal mobile devices. SWOT-analysis provided an opportunity to recommend students to use their digital devices
during the educational process in higher education institutions. The experiment to determine the digital literacy level of students
based on the National University "Zaporizhzhia Polytechnic" was conducted.

Keywords: digital technologies, BYOD technology, digital literacy, SWOT-analysis, distance learning, independent work of students.
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KPUTEPIAZIbHA OCHOBA AOCNIAXEHHA PIBHIB CGOPMOBAHOCTI
BI3YA/IbHO-IHOGOPMALIAHOI KYIbTYPU MAWBYTHIX YYUTENIB MATEMATUKMU TA IHOOPMATUKMU

AHOTALIA

DopmynioeaHHA npobaemu. Ha cb0200Hi y cycninbcmai 8id6ysaemocsa, mak 3e8aHuli «8i3yansbHuli nosopom», AKul Xapakmepulyemosca
nepexodom 8i0 meKCMoueHMpPOBAHUX hopm MOOAHHA iHhopmayiliHoezo KoHMeHmMy 00 8i3yaneHux ¢opm. Taki KAPOUHANbHI
mpaHcgopmayii npu3sodame 00 3MiH y cmusi MUCAEHHA M000i, y cnocobax cnpuliMaHHA Heto iHgpopmauii. Y 38°A3Ky 3 yum
nidzomoeska malibymHix e4umenis, AKi MOKAUKAHI chopmysamu y Mosa00020 MOKOAIHHA AO0eK8AMHY Cb0200€HHIO KapmuHy
cg8imy, mompebye KOHUenmyanbHo20 nepeocmuciaeHHA. Tomy y KoHmeKkcmi nideomoeku malibymHix yyumenis, a ocobauso
y4umesnie mMamemMamuku ma iHGOPMAmMuKuU, 8apmo 2o08opumu fpo pieeHb cgopmosaHocmi ix 8i3yaneHo-iHopmayiliHoi
Kynemypu.

Mamepianu i memoodu. [ina docseHeHHA mMemu byau 8UKOpPUCMAHI meopemuyHi ma emnipuyHi memoodu: cucmemHuli aHAni3 HayKoeoi,
1cuxon020-nedazoziyHoi, MmemoouyHoi nimepamypu; po3pobka ma anpobayis KpumepianbHoi 6a3u 00CNiIOHEHHA pieHie
chopmosaHocmi 8i3yasnbHo-iHGopmayiliHoi Kynbmypu malibymHix yyumesnie mamemamuKku ma iHgpopmamuku, nedazoziyHe
crnocmepeMeHHs.

Pesynemamu. Y 0OocnioxceHHi 04 BU3HAYEHHA pieHA cgopmosaHocmi 8i3yanbHo-iHhopmauiliHoi Kynemypu malbymHix y4umenis
mMamemamuku ma iHgpopmamuKku 6yn0 8uoKkpemsaeHo momueauiliHull, ni3HasanbHul, npouyecyansHuli ma pegrekcusHo-

”

oyiH8anbHUli Kpumepii. Byno eusHa4eHo ix MOKA3HUKU: momueauiliHuli 3 nokasHukamu ,[lompeba”, ,,Momusayia”;
nisHasanbHuli 3 nokasHukamu ,,06i3HaHicme”, ,3HaHHA", , BiayaneHe mucneHHA”; npoyecyansHuli 3 nokasHukamu ,,OnepayitiHo-
iHcmpymeHnmaneHi  ymiHHA", ,[pogpecilini ymiHHA” ma pegaekcusHo-oyiH08aNbHUL 3 MOKA3HUKAMu ,,30amHicme 00
camoaHanizy”, ,30amHicme 00 camosdoCKOoHasneHHA”. [TOKA3HUKU CopmMosaHocmi 8i3yanbHO-iHhopmauiliHoi Kynbmypu
malibymHix yyumenie mamemamuKu ma iHgpopmamuku 6yno epadyliosaHo 3a MaKuMu pieHAMU: 8UCOKUU, cepedHili, HU3bKUU.

BucHosKu. BudineHi kpumepii ma nokasHUKU cgpopmosaHocmi 8izyanbHo-iHpopmauyiliHoi Kynemypu malibymHix yyumesnie mamemamuKku ma
iHpopmamuku ymeoproroms yinicHy cmpykmypy, y AKili eci enemeHmu e3aemosanexrams OOUH 8i0 00HO20 mMa €
830EMOMOB’A3AHUMU.

K/TKOYOBI C/I0BA: gi3yansbHo-iHhopmauiliHa Kynbmypa, malibymHi e4umesni MamemamuKu ma iHpopmamuku, kpumepiti cgpopmosaHocmi
8i3yanbHO-IHPOPMayiliHOI Kys1bmypu, MOKA3HUK ChopmMoBaHocmi 8i3yasbHO-IHHOPMayiliHOI Kysibmypu, pieeHb cihopmosaHocmi
8i3yanbHo-iHGhopmayiliHoi Kynemypu.

BCTYN

MocraHoBKa npo6nemu. Ha cborogHi y cycninbcTBi BifbyBaeTbcA, TaK 3BaHWIM «Bi3ya/NbHWIA MOBOPOT», AKUI
XapaKTepU3yeTbCA NepexofoM Bif, TEKCTOLEHTPOBaHMUX Gopm noaaHHA iHGOPMALLIMHOTO KOHTEHTY A0 BidyasbHMX ¢opm. Taki
KapAMHanbHi TpaHchopmalLii Npu3BoAATb A0 3MiH Y CTUAI MMCNEHHA MOIOA, y cnocobax cnpuiiMaHHaA Heto iHpopmaluii. Y 38’A3Ky
3 UMM NigroToBKa ManbyTHix BUMTENIB, AKI NOKNMKaHI chOpMYyBaTH y MONOAOIO MOKONIHHA aAEKBATHY CbOrOAEHHIO KapTUHY CBITY,
noTpebye KOHLLeNTyaNbHOrO MepeocMUcneHHA. TOMy Yy KOHTEKCTi NiAroTOBKM MaibyTHiX yuuTenis, a ocobavBo yuuTtenis
MaTeMaTMKKN Ta iHPOPMATUKM, BapTO rOBOPUTU NPO piBeHb CPOPMOBAHOCTI iX BidyasNbHO-iIHPOPMALIAHOI KynbTypw, Nig AKOH
6yemo po3ymiTU iHTerpaTMBHY fAKiCTb OCOBMCTOCTI, AKA MOEAHYE: LiHHICHI YCTAaHOBKW, MparHeHHs 4O PO3BUTKY B ranysi
Bisyanizauii Ta iHbopmaTm3zauii ocBiTM; iIHGOPMATUKO-MaTEMATUYHI, NCUXONOro-NeAaroriYHi Ta TEXHONONIYHI 3HAHHA; YMiHHA
cnpuiMmaTy, aHanisyBaTW, MNOPIBHIOBATM, 3iCTABAATM, IHTEpnNpeTyBaTW, MPOAYKYBaTM 3 BUKOPUCTAHHAM iHbOPMaLiNHUX
TEXHO/IOFi, CTPYKTypyBaTW, iHTErpyBaTW, OLiHIOBAaTM MOAAHWWA HAOYHO HaBYa/JbHUI MaTepian; 3p4aTHICTb [0 aHanisy,
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NPOrHO3yBaHHA i pedieKcii BnacHoi npodeciiHoi AifsNbHOCTI 3 Bi3yanisauii HaBYaNbHOrO MaTepiasy 3 BUKOPUCTaHHAM 3acobis
KoMnN'toTepHoI Bi3yanisauii, aAka 3abe3nedye npodecinHmnii CaMopo3BUTOK | CAMOBAOCKOHANEHHS.

TeopeTuyHe OCMUC/IEHHA 3MIiCTy peHOMEHY ,BidyasbHO-iHGOpPMaLiMHA KyabTypa MalibyTHIX yuuTenis maTeMaTUKM Ta
iHPOPMATUKIN” KOHKPETM30BAHO TaKMM y3arasibHEeHHAM: CTPYKTYPY AOCNIAXKYBAHOrO GeHOMEHY BU3HAYEHO fIK EQHICTb HOTUPLOX
KOMMOHEHTIB — NpOodeCiMmHO-MOTUBALINHNIN, KOTHITUBHUI, onepauiiHo-gisanbHiCHMA Ta pednekcuBHuin (Opywnsak, 2020).
OCKiNbKM ~ KOMMOHEHTU  Bi3yanbHO-iHGOPMALIMHOT  KyAbTypu  MaWbyTHIX yumTenis matemaTMKM Ta  iHpoOpmaTUKK
CXapaKTepM30BaHO Yy NOBHOMY 06cA3i i AOCUTb LUMPOKO, WO YTPYAHIOE BM3HAYEHHA PiBHIB iX cdOpPMOBAHOCTI, TO NOTPiIGHO
BM3HAUYUTM BiANOBIAHI KpUTEpIi ANA BU3HAYEHHA PiBHIB CPOPMOBaAHOCTI po3riaayBaHOro GeHoMEHY.

3 ornsAy Ha ue, MeTa CTaTTi NoAArae B 06rpyHTyBaHHI KpuTepianbHOI 6a3m BU3HAYEHHA pPiBHA cPOPMOBAHOCTI Bi3yasibHO-
iHpopMaLIHOT KyNIbTYPU MaBYTHIX yuuTeNiB MaTEMATUKM Ta iHHOPMATUKN.

Metoam pocnigKeHHA. byan BUKOPUCTaHI TEOPETUYHI Ta eMNipUYHi MeToAM: CUCTEMHUIA aHani3 HayKoBOi, MCUXO0ro-
neparoriyHol, MeToanYHOI NiTepaTypu; po3pobKa Ta anpobauis KpuTepiiB Ta NOKA3HUKIB Bi3yanbHO-iIHOPMaLNHOIT KyNbTypu
ManBYTHIX yunTenis maTemaTKu Ta iHGOPMATUKK, NefaroriyHe CrocTeperKeHHs.

PE3Y/ZIbTATU

Y [oChipKeHHi ans BM3HayeHHA piBHA CcHOPMOBAHOCTI BidyasbHO-iHOOPMALIMHOT KynbTypu MalbyTHIX yuuTenis
MaTeMaTUKKN Ta iHGOPMATUKN BUOKPEMJTIOEMO MOTUBALIMHWIA, Mi3HaBaNIbHUI, NPOLLECYA/IbHUN Ta pePpIEKCUBHO-OLLIHIOBAIbHUI
KpuTepii. Ha p1c. 1 nogaHo iHTeNeKT-KapTy WoA0 KPpUTEpIiB Ta MOKa3HMKIB CPOPMOBAHOCTI Bidya/ibHO-iIHPOPMALLiIHOI KynbTypu
MaByTHIX yunTenis maTemaTMKKN Ta iHGOPMaTUKK. MOKa3HMKM CPOPMOBAHOCTI BisyanbHO-iHGOPMALIMHOT KyNbTypyu MalibyTHiX
yunTenis matemaTuku Ta iHbopmaTnkn 6yno rpafynoBaHo 3a TaKUMU PiBHAMMW: BUCOKUI, CepeaHiN, HU3bKUIA.

IoTpeda y BUKOpHCTAHHI TSKBJ
,—[ Motusariitnmii kpuTepiit

MoTHBanLis BHKOPIIC TOBYBATI BKBJ

OGizHanicTs 13 3KB

InaHHA ¥ raTysi
Bizyanizauii indropyanuii

Bivyanene Mucnenns

Onepamiiino-iHCeTpyMeHTANLHI
YMIHHA

Tpodeciiii yminng

. . FaTHiCTE A0 CaMoaHaizy ]
Pedinexcneno-oniHoRaTBHIIT

'—[ ITisHasanbHuii KpHTepiii

Bisyaneno-indopamaniiina kxyastypa

MalifyTHIX yUNTeJiB MATEMATHRN TA
indopMaTHRN

—[ [Iponecyanepnidi kputepili

KpiTepiii .
P p 3’IE!TH1CTB A0 CAMOBOCEOHATIEHHA ]

Puc. 1. Kputepii Ta noKa3sHMKK cpOpMOBaAHOCTI BisyanbHO-iHPOPMaLiiHOT KynbTypu
MaibyTHIX yuntenis MaTemaTUKM Ta iHbopMaTUKH

OBrOBOPEHHA

Y ¢dinocopcbkomy posymiHHI TepMiH «KpuTepiit» (Big nat. critérium, Ake 3BOANUTBCA A0 rpeL,. XPLTPLOV — 34aTHICTb
pO3pi3HEHHSA; 3acib Cya)KeHHA, MipUMA0) BM3HAYAETbCA AK 3acib nepeBipKM MEeBHOro TBEPAMKEHHS, TiNOTe3u, TeopeTUYHOI
nobyaosu Towo (CnoBHMK-AOBIgHWK 3 npodeciitHoi negaroriku, 2006). 3a3HauMmo, WO 3arajbHOMPUNHATUX KPUTEPIiB Y
npodecinHii NiaAroToBLi He iCHYE, OCKINbKM MigroToBKa ¢axiBLiB Pi3HMX HaNpPAMIB i cneuianbHoOcTel HaratonpeameTHOCTHA.
BucTynatoum B posii HOPMK, KpUTEpi € MEeBHUM €eTaNoOHOM, AKMN BUPAKAE HAMBULMI piBEHb MPOLECY UM ABMILA, LLO
[OCNIAKYETbCA. MOPiIBHIOOUM 3 HUM peanibHi pe3ynbTaTh, MOXKHa BCTAHOBUTM CTyNMiHb iX BiANOBIAHOCTI, HABAUKEHHA Ao iaeany.
LLlo6 pocart o6’eKTUBHOCTI, KpuTepili NOBUHEH OYTW [0CTAaTHbO PO3rOPHYTUM Ta PO3Y/EHOBAHUM, MICTUTM B cObi NeBHi
KOMMOHEHTU, OAMHUL BUMIpY, LLLO HaAAKOTb MOX/IMBICTb MOPIBHATA PeaNbHUI CTaH 3 HOPMOIO.

Po3ropHyTWiA KpuTepili € CYKYNHICTIO NOKAa3HWKIB, AKi PO3KPMBAOTb BULLMIA PiBEHb PO3BUTKY MPOLECY YU ABULLA, LLO
BOCNIAKYETbCA. MUCAUTUMEMO NOKA3HMK AK KOMMOHEHT KPUTEPItO; AK TUNOBUM | KOHKPETHUI BUAB CYTHOCTI AKOCTEW NpoLecy um
ABMLLA, WO AOCNIAKYIOTLCA; AK KiNbKICHY XapaKTEPUCTUKY LMX ABWUL, O HAZAE 3MOry 3p0bUTM BUCHOBOK NPO MOro CTaH y
OVHaMmiui. MOKa3HUK Ma€e BUINAL, CyAKEHHS NPo HasABHICTb abo BiACYTHICTb Ta iHTEHCUBHICTb BUABAEHHA NEBHOI BAACTUBOCTI
06’€KTa, Lo emMnipMYHO cnocTepiraeTbea (6e3nocepegHbo abo onocepearoBaHo). MoKasHUK PO6UTL KpUTepilt JOCTYNHUM And
BMMIPIOBAHHSA | CNOCTEPEKEHHA, @ TOMY YMCNO MOKa3HUKIB Mae ByTK 3BeA4eHO A0 MiHIMymy, Wwo6 npoueaypa ouiHioBaHHA byna
npocTol. Yepes Le MNOKA3HUMKM MNOBUHHI OYTWM 3pO3YMINMMMK, KOHKPETHUMM Ta AOCTYNHUMM ANA BUMIPIOBaHHA, TO6TO
KCUMMNTOMATUYHMMMU», MOBUHHA ICHYBATW MOMK/IUBICTb 3aCTOCOBYBATU A0 HUX HaNpaubOBaHUM MeTOAUYHMI anapaT, AKin
BifNOBiAA€E CTaHAAPTaM HaAiIMHOCTI | BaNigHOCTI.
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CyKynHicTb KpuTepiiB (MOTMBaLiHMIA, Ni3HABa/NbHUIA, MpoLecyanbHUA Ta pedieKCUBHO-OLiHIOBANbHUI) KpuTepii
NOBMHHA AOCTAaTHLOK MIpPOIO OXOMAOBATU BCi HAABHI XapPaKTePUCTUKM [OCANIAXKYBAaHOrO ABWLLA, Yy HALWIOMY BUNAgKy —
chOpMOBaHiCTb Bi3yasbHO-IHGOPMALIMHOT KyNbTypu MaWBYTHIX yuyuTenis matemaTvku Ta iHPopmaTUKKU. OxapaKTepusyemo
KOMKEH i3 KpuTepiis.

MomusauiliHuli Kpumepili xapakTepusyeTbca NPodecinHO YMOTMBOBAHICTIO HA BNPOBAAMKEHHA TEXHO/IOFIN KOTHITUBHOI
Bi3yanisauii B OCBiTHi Mpouec Ta CTyneHem iHTepecy A0 NpodeciiHOi AiANbHOCTI i3 BUKOPUCTaHHAM 3acobiB Komn'toTepHOI
Bi3yanisauii 3 pi3HOO AMAAKTUMUYHOIO MeToto. MOKa3HMKAMM MOTMBALMHOIO KpuTepito €: noTpeba y BMKOPUCTaHHI 3acobis
KOMN't0TepHOI Bidyanisauii 3 MeToto nigBueHHs edeKTUBHOCTI Ta iHTeHCcUdiKauii ocBiTHboro npouecy («MoTpeba»); moTueaLin
LLOAO BAOCKOHA/IEHHS BNAcHOI NpodeciiMHOT AiaAbHOCTI AK BiANOBIAb Ha 36iNblUeHHA BiyanbHOI CKAaA0BOi B OCBITHIM cdepi Ta
Ha 3pOCTaHHA 0b6cAriB iHpopMaLiii i 0bMeKeHOCTi y MOXKAMBOCTAX ii onaHyBaHHA («MoTuBauin»).

MizHasanbHull KpumMepili XapaKTepPU3YETbCA HAABHICTIO NPeaMETHUX, METOAUYHUX, MCUXONOTNIYHUX Ta TEXHOMOTIYHUX
3HaHb WOAO Bi3yanisauii Ta AigxkiTanizauii ocsiti. MNokasHMKamMM Mi3HaBa/NbHOrO KpWUTepito €: CTyniHb iHGOpMOBaHOCTI Npo
HasABHiCcTb 3acobiB KoMN'OTEPHOT Bidyani3au,ii Ta MOKAUBICTb X BUKOPUCTaHHSA B OCBITHbOMY npoueci («O6i3HaHicTb»); HafBHICTb
CMCTeMM 3HaHb B ranysi Bisyanisauii iHbopmau,ii Ta OCHOB KOMHITUBHO-Bi3yaZlbHUX TEXHOAOTIN, NPO Knacudikalilo cneyianbHUX
nporpamHux 3acobis NnpegMeTHOro CNpAMyBaHHSA, NPo 3acobu Komn'toTepHOT Bidyanisal,ii, 30Kpema Npo NpPorpamun AnHamiYHOT
MaTeMaTUKK, NPO X KOMN'IOTEPHUIN [HCTPYMEHTapin Ta ¢yHKUIOHANbHICTL NpM po3B’A3yBaHHI MEBHWX KnaciB 3agad, npo
MOX/IMBOCTI BUKOPUCTAHHA 3acobiB Komn'toTepHOi Bi3yanisauii 3 ypaxyBaHHAM HaBYasbHOI meTu, obpaHux dopm i meTogis
HaBYaHHA, NPO MNCUXONONIYHI Ta BIKOBi 0COBNMBOCTI CNPUMMAHHA HABYa/NIbHOTO KOHTEHTY, MPO CTPYKTYPYBaHHA HaBYa/bHOroO
KOHTEHTY («3HaHHA»); piBeHb PO3BUTKY Bi3yaslbHOTO MUC/IEHHS («Bi3yanbHe MUCNEHHA»).

LLloao BMMiptoBaHHA MOKa3HWMKa K2 3a3HAYMMO, WO 3HAHHA XapaKTepU3YKTbCA HACTYMHUMMKU AKOCTAMU: MO8HOMA
BifOOpaXKae CKNag 3HaHb, Ki/bKiCTb, BUMIPIOETBCA Ki/MbKICTIO MPOrpamMHUX 3HaHb NPO AOCAIKYBAHUMN 0O6’€KT; eaubuHa
XapPaKTEPU3YETHCA YNCIOM YCBIAOMAEHUX ICTOTHUX 3B A3KIB MiXK €1€MEHTAMM 3HAHHA; 320pHYMICMb BUABNAETLCA B YLLiIbBHEHOMY
BMpPaXKeHHi 3HaHb, NONATAE Y 343aTHOCTI 0COBUCTOCTI BUCNIOBUTU 3HAHHA KOMMAKTHO, ane TaK, Wwob BOHO NpeacTaBAfno BUANMUIA
pe3ynbTaT yWisbHEHHA AEeAKOI CYKYNHOCTi 3HaHb; PO320PHYMICMb BUABNAETLCA NPU PO3KPUTTI CUCTEMU KPOKIB, LLO BeayTb A0
3ropTaHHA 3HaHb;, CUCMEMAaMUYHICMb XapaKTEePU3YETbCA YCBIAOMIEHHAM CKNady AEeAKOi CyKYMHOCTI 3HaHb, iX iepapxii i
nocnifoBHOCTI, TOHTO YCBIAOMNEHHA OAHUX 3HAHb AK 6A30BUX AN1A IHLWMWX; 01epaMUBHICMb XapPaKTePU3YETbCA YNCIOM CUTyaLii,
B AKMX CyD’EKT HAaBYaHHA MOMKe CBIZLOMO 3aCTOCYBATU Te YW iHWeE 3HAHHSA, abo YMciom cnocobis, AKMMU BiH MOXKE Lie 3HAHHSA
3aCTOCYBATW, XapaKTepPM3Ye rOTOBHICTb 3aCTOCOBYBATU 3HAHHA; 2HYYKICMb peanisyeTbCa TiIbKM NPU TBOPYOMY PiBHi 3aCBOEHHSA,
LU0 BUAB/AETHLCA B LWBUAKOMY CAMOCTIMHOMY 3HaX0AXKEHHi BapiaHTiB cnocoby 3acTocyBaHHA 3HaHb NPW 3MiHi cUTyaLii abo pi3HUX
cnocobis B oAHil i Tilh e cuTyau,ii (McmMxonoro-negarormyeckuii cnosapb, 2006).

LLloao nokasHuKa K3 3a3HauymMmo, Wo Hawi Aji B Xo4i eKkcnepumeHTy byam cnpamoBaHi Ha pPO3BUTOK OnepaLioHaNbHOI
chepu Bi3yasbHOrO MUCNEHHA LUAAXOM aKTUBI3aLLT KOHCTPYKTUBHOI aKTUBHOCTI Cy6’€KTIB HAaBYAHHA Ta aHANITUKO-CUHTETUYHMUX
onepawlioHaNbHUX CTPYKTYP MWUCNEHHS, WO € H6asucom ans nobynoBu AKICHO HOBUX KOHCTPYKLiA — KOTHITMBHO-Bi3ya/lbHUX
moaenemn.

O. IeaHtoTa Ta O. AHMLUBKA BBaXKalOTh, O KOAHIEID 3 BU3HAYA/IbHUX XapaKTEPUCTUK PO3BMHYTOrO Bi3ya/IbHOrO MUCIEHHA
€ 34aTHICTb 0 CTBOPEHHA HOBUX 06Pa3iB Ta onepyBaHHA HUMM, KA PeaNi3yeTbCsA B NPOLLECi NPOAYKYBAHHA BidyasbHUX rinoTes,
Ha OCHOBI 334aHOr0 CTUMY/IbHOFO MaTepiany. Po3B’A3aHHA 3a4a4i B 06pa3ax 34,iMCHIOETLCA, NepPeBaXKHO, 3 ONOPOIO HA HAOYHUIA
matepian» (IBaHioTa&AHMLbKa, 2018).

OnepauioHanbHa cdepa Bi3yaNbHOr0 MUC/IEHHA PO3BMBAETLCA NPWU PO3B’A3YBAHHI 3aZay, B XO4i AKOT0 MWUC/IEHHEBO
TpaHcHOPMYETbCA 3afaHMIN MaTepian; aKTyani3yloTbCA Ta BUAO3MIHIOIOTLCA MUCEHHI 06pasu (No3a HAOYHUM CIPUIMMAHHAM).
YcniwHicTb po3B’A3aHHA 33434 TaKOro TUMY 3aNeXNUTb Bif, PiBHA KOHCTPYKTUBHOI aKTUBHOCTI BidyaslbHOrO MUCNEHHA. Ha aymky
O. IsaHioTH Ta O. AHULBKOI «34aTHICTL ONepyBaHHA 06pasamm NOB’A3aHA 3 PO3BUTKOM AOBINbHOCTI MUC/IEHHEBUX MEXaHI3MiB,
a TaKOX 3 OBOJNIOAIHHAM CreLiabHUMK cnocobamm CTBOpeHHA 06pasiB Ta MaHinyntoBaHHA HUMKUY (IBaHOTa&AHMLbKa, 2018).
3MICT Bi3ya/IbHOTO MWC/IEHHSI MOJIATAE B OMNepyBaHHi 0bpa3amu, a yMOBOK MNPOAYKTUBHOCTI AAHOrO MPOLLECY € HaABHICTb
[,0CTaTHbOTO 3anacy BUXiAHMX 06pasis. Big, iX 3MiCTOBHOro HaNOBHEHHA 3aneXaTb MOXK/IMBOCTI iX BUAO3MiHU, ONepyBaHHA HUMW.

MpouecyaneHuli Kpumepili XapaKTePU3YETbLCA KOMMNEKCOM YMiHb LWOAO BUKOPWUCTAHHA 3acobiB Komn'toTepHoI
Bi3yanisaLii, XMapo OpPiEHTOBAHUX TEXHOOTI Ta TEXHO/IOTi MOBINbHOrO HaBYaHHA B OCBITHBOMY MPOLLECi 3 METOHO Bi3yanisauii.

MoKasHMKaMM MNPOLLeCyasibHOrO KpUTEpito € BMiHHA paLioHanbHO 0b6MpaTu TeXHONOorii KOrHiTMBHOI Bi3yanisauii gna
CTBOPEHHSA BNAACHWUX KOTHITUBHO-Bi3yaslbHUX MoZenei Ta BMiHHA OLiHIOBaTM epeKTUBHICTb 06PaHOT TEXHONOTIT 3 YpaxyBaHHAM
Bi3ya/IbHOTO TUMNY CNPUAMAHHA HaBYaNbHOT iHPpopMaL,ii yuHAMMK («OnepauifiHO-iIHCTPYMEHTaNbHI YMIHHAY); BMiHHA po3pobnaTu
HaBYa/ibHi MaTepiann 3 Pi3HOK HaBYa/IbHOK METO, CTBOPEHi HAa OCHOBI 3acobiB KOMN'OTEpPHOI Bi3yanisauii Ta AouinbHO,
BMBa)KEHO Ta BMMNPaBAaHO BNPOBAAXKYBaTH iX B OCBITHIN npouec («MpodeciiHi yMmiHHA»).

PecpnekcusHo-oyiH0B8AAbHUL Kpumepili XapaKTepu3yeTbCA 34aTHICTIO A0 CaMOaHasi3y, OUiHIOBaHHA Ta pedaieKCMBHOI
iHTepnpeTaLii pe3ynbTaTiB BAAacHOI NpodeciiHOT A4iaNbHOCTI WOoAO0 BNPOBaAKeHHA 3acobiB KoM’ toTepHOI Bi3yanisau,ii B OCBIiTHI
npouec.

MoKasHMKammn pedeKCUBHO-OLHIOBAIbHOTO KPUTEPIilD €: KPUTUYHE CTaBNeHHA A0 obpaHoro 3acoby Komn'toTepHoi
Bi3yanisauii, 0 0bpaHOi TexHoNOorii Bi3yani3aLii HABYA/IbHOrO KOHTEHTY, YCBIAOMIEHHSI TUMOBUX NMOMMUJIOK NPWU BNPOBAAMKEHHI
iHbOpMaLiMHWX TeXHONOTIl Yy OCBITHIM Npouec («34aTHICTb 0 camoaHanisy»); noTpeba y camoBAOCKOHANEHHI, Y OHOB/EHHI i
NOMNOBHEHHI BNACHMX 3HaHb, YMiHb Ta HaBMYOK Y ranysi iHGOpPMaTUKO-MATEMATUUHUX OUCUMNAIH Ta LMPPOBUX TEXHONOTIN
(«3paTHICTb O CAaMOBLOCKOHANEHHSA»).

Mwu cBiZOMO BiZiMWAK Big, inei BUAiINEHHA y3araJibHEHOro NokasHMKa cGOpPMOBAHOCTI BidyaslbHO-iHPOPMALLIHOT KybTypy
ManbyTHIX yuuTenis maTemaTMKM Ta iHOOPMATUKM, OCKINbKM MpU iHTerpasbHii OUiHLi BMHWKAE npobnema OTPMMAHHA
[0CTOBipHOT iHdopMmaLii. My aHanisyBanu nigxoam pisHUX AOCNIAHUKIB A0 BUBEAEHHSA iHTErpaNbHOr0 NOKa3HUKA: AIK cCepeHbOro
apndPmeTUUHOro, AK cepeAHbOro rAapMOHIMHOro BCiX NOKA3HMKIB, WO, Ha Hally AYMKY, HENPUMYCTUMO, OCKIZIbKM Pi3Hi MOKA3HUKK
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MatoTb Pi3HUI BNINB Ha piBeHb CHOPMOBAHOCTI AOC/iAKYBaAHOI AKOCTI. 3ycTpivannca metoam, SKi BpaxoByBasiv BaroBi KOegiLieHTH
Mo KOXKHOMY MOKa3HMKY, fKi BU3HAYa/IMCA 3a eKCNepPTHUM ONUTYBAHHAM Ta KpuTepiem KeHaanna, ane BpaxyBaHHA AyMKU eKCNepTiB
TaKOM BHOCWUTb e/1eMeHTH cy6’ekTMBI3MY. TOMY 3yNUHMUAKUCA HA NO3MLiT OCNIAKEHHA KOXKHOIO NOKa3HMKa OKPemo.

Ha OCHOBi BM3HAYeHWX KpUTepiiB i MOKA3HMKIB MW PO3POBMAN AKICHY XapaKTEepPUCTUKY PiBHIB (BUMCOKMI, cepeaHii,
HU3bKMIN) cHOPMOBAHOCTI Bi3yasbHO-IHPOPMALLIMHOI KybTYpU MalbyTHIX yunTeNiB MaTeMaTUKK Ta iHGOPMaTUKN.

BignosigHO A0 KpuTepiiB i NOKa3HMKIB CXapaKTepU30BaHO TPW PiBHi BidyanbHO-iHGOPMALIMHOT KyAbTypu ManMbyTHIX
yuuTenis maTteMaTuKu Ta iHbopmaTuKu:

BUCOKUU pigeHb: HAABHICTb CTIMKOrO iHTepecy LWoAo iHHOBaLih, nNoB’Aa3aHux 3 3KB, WO CynpoBOAMKYETbLCA HarkaHHAM
PO3LIMPIOBATU 3HAHHA LWOAO IHCTPYMEHTapito Ta moxkamsocTeil 3KB; ACKpaBO BWparkeHe MpParHeHHA A0 BMNPOBaAMKeEHHA
KOMHITUBHO-Bi3yaZlbHUX MoZenei 3 Pi3HOK HaBYaNbHOK METOH B OCBITHIM mpouec; chopmoBaHi yABAEHHA MPO npouecu
iHbopmaTM3auii Ta gigsiTanisauii ocsitn; cbopmoBaHa cMcTeMa 3HaHb NPO NCUXOOTIYHI Ta pisionoriyHi 0cob6MBOCTI Bi3yanbHOro
cnpuiimaHHa iHdopmauii, Npo CTPYKTypyBaHHA iHGOpMaLLi, cMCTEMHI 3HaHHA Npo 3KB (y KiNbKOCTI He MeHwe 5) 3 HaaNMLWKoM
3340BOJIbHAE NoTpebn peanisauii NpodeciiHoi AiANbHOCTI; BONOAIHHA NPAKTUYHMMMU MPUIAOMaAMK Bi3ya/ibHOrO MepeKknagy,
BOJIOAIHHA NpaBMAaMu Ta NPIOPUTETHUMM crocobamm aHani3y, CMHTe3y, y3araibHEHHS, CTPYKTYPYBAHHA HABYAIbHOTO KOHTEHTY,
npeAcTaB/NeHHA 0ro y CTPYKTYPHO 3p03yMiniii dopmi 3 ornagy Ha neaaroriyHy meTy Ta MOXK/IMBOCTI PeLMIIEHTA; HAfABHICTb YMiHb
CTBOPIOBATM B/ACHi KOTHITMBHO-Bi3yanbHi mopgeni 6e3 npue’askM o nesHoro 3KB, KomnnekcHe, BiflbHE BOMOAIHHA
iHcTpymeHTapiem 3KB (y KinbKocTi He MeHwWwe 5), BMiHHA pauioHanbHO AobupaTti i BUKopucToByBaTh 3KB ana po3s’ssyBaHHsA
LUIMPOKOTro Koa npodeciiHMX 3a4a4; afleKBaTHe 3iCTaBNeHHA WAAXIB 3acTocyBaHHA 3KB mMeTi, 3aBAaHHAM YPOKY, iHAMBIAYaNbHUM
0CO6AMBOCTAM YYHIB NpW MNOBHIN camocTiiHocTi BMbopy 3KB; chopmoBaHi camoaHanis i KpMTUYHA CaMOOLiHKa BAacHoi
npodecinHoi AisNbHOCTI, KPUTUYHE CTaBneHHA A0 obpaHoro 3KB; 3HauyHa 3auikaB/eHiCTb Y MOMOBHEHHI Ta NOrAMbBAEHHI
npodecinHnx 3HaHb Won0 HoBux 3BK, noTpeba y BMBYEHHI Ta y3arajbHEHHI A0CBiAY iHWWX WOAO Bi3yanisauii HaBYa/bHOrO
maTepiany, HauineHicTb Ha NpodeciiHe 3poCTaHHS;

cepedHili piseHb: MparHeHHA 0 OTPUMAHHA 3HaHb, YMiHb Ta HABMYOK LWOAO Bi3yanisalii HaBYANbHOTO KOHTEHTY;
YCBiAOMNEHHA HeobxiaHOCTI BUKopucToByBaTK 3KB y NnpodeciitHili AianbHOCTI Yepes po3yMiHHA iX GYHKLil Ta NnepeBar; 4acTKOBO
cbOpMOBaHI yABNEHHSA W00 TPEHAIB B OCBITi Ta CydacHWUX 3KB, MOXK/IMBOCTI iX BUKOPUCTAHHA B OCBITHbOMY npoLieci, cdopmoBaHi
3HaHHA NPO 0CcOb/IMBOCTI Bi3yasIbHOrO CNPUMNMAHHA HaBYa/IbHOTO KOHTEHTY, 3aKOHWU ,,CTUCHEHHA” HABYasbHOI iHGopMau,ii Ta
MOK/IMBOCTI PO3PO6KM BNAaCHUX KOTHITUBHO-Bi3yanbHMX MOAeNel A0CTaTHI ANA peanisauii npodeciliHoi gisnbHocTi, 34e6inblworo
yCBiOMNEeHe BiATBOpPeHHA 3HaHb Npo 3KB (y KinbkocTi 3-5); BoNOAIHHA NPaKTUYHUMMKW NPUMOMaMK NepeKknagy BisyasibHOI
iHbopmaLii y BepbanbHy, ane npu nepeknagi BepbanbHOT MOBY Y BisyasbHY CTPYKTYPY BUHUKAIOTb YTPYAHEHHSA; HAABHICTb YMiHb
aflanTyBaTW rOTOBi KOTHITUBHO-Bi3yasibHi MOAEe/i 0 YMOB OCBITHbOIO NPOLLECY, BOMOAIHHA iHCTpymeHTapiem 3KB (y KinbKocTi 3-
5) Ha piBHi AocTaTHbOMY ANA peanisauii npodeciiMHOT AiANbHOCTI, BNeBHEHICTb Ta CAMOCTIlHICTb NPWU PO3B’A3yBaHHI NEPEBaXKHO
TUNOBUX (CTAHAAPTHMX) 3aZay, BMIHHA pauioHanbHo Aobupatn i BuKopucToBysBaTM 3KB anA po3s’A3yBaHHA NEBHOro Tuny
npodecinHnx 3aga4; He 3aBXAM afeKBaTHe 3iCTaBNEHHA LWAAXIB 3acTocyBaHHA 3KB meTi, 3aBAaHHAM YPOKY, iHAMBIAYaNbHUM
0CO6IMBOCTAM YYHIB, MPArHeHHA 40 camocTiMHocTi npu Bub6opi 3KB BiANOBIAHO 4,0 HAaBYA/IbHOI MeTU, POPM Ta METOLIB HaBYAHHS,
AKe He 3aB¥AW NMPUBOAUTL A0 YCMILWHOMO Pe3ynbTaTy; KPUTUYHWUIA NOrnag Wwopao BaacHopyd obpaHoro 3KB He chopmoBaHo,
chopmoBaHa 34aTHICTb YCBIZOMNIOBATM BAACHI MOMMWAKM | TFOTOBHICTb X BMMNPABAATM B MOAANbLUIOMY; 3aLLiKaBAEHICTb Y
CUTYaTUBHOMY, 3a NoTpebu, oHoBNEHHI NpodeciiHUX 3HaHb Woao0 HoBuX 3BK, cnabko BupaskeHa HaujineHicTb Ha npodeciiHe
3pPOCTaHHA;

HU3bKuUll piseHb: AiBHe abo 3aByanboBaHe HebaXKaHHA 3HAMOMUTUCA i3 NeaaroriYHMMM iIHHOBALLIAMM B rany3i Bisyanisau,ii
HaBYa/NbHOro maTtepiany, notTpeba y AOAATKOBIVM MOTMBALT; iHAndepeHTHe cTaBneHHA A0 3KB yepes HeycBigOMNEHICTb NOTPe6M
y X BUKOPUCTaHHI B OCBITHBOMY MpoLeci; obmekeHa opieHTaLia B HaaBHUX 3KB, TEOpeTUYHiI 3HAHHA NPO NPUINOMU MUCTEHHEBOT
LiANbHOCTI noBepxHeBi, pparmeHTapHi 3HAHHA NPO NPOrpamHi 3acobu nNpeamMeTHOro CNPAMYBaHHA, 3HaHHA Npo 3KB He
cuctemaTmsoBaHi (Y KifbKOCTI HefocTaTHiM ana npodeciiHoi peanisauii); iHbopmauia, npeactaBneHa Bi3yanbHO, He
CNPUMMAETbCA, a TaKe il MOAAHHA TiNbKU YCKNAAHIOE PO3YMIHHA, HEBMIHHS BUAINUTU TFONOBHE, CMiBBIAHECTU YaCTUHM,
NPOCNiAKYBATU 3aNEXKHICTb, CUCTEMATM3YBATU MaTepias, He34aTHICTb CaMOCTIMHO CTBOPIOBATM KOTHITMBHO-Bi3yasbHi mogeni;
HecpOopPMOBaHiICTb YMiHb CTBOPIOBATM Ta afanTyBaTK roTOBI KOTHITUBHO-Bi3yanbHi mogeni, iHcTpymeHTapin 3KB (y KinbkocTi 1-2)
BMKOPUCTOBYETbCA HEKOPEKTHO, PO3B’'A3YBaHHA TMMOBMX 3aay noTpebye cUTyaTUBHOI AOMNOMOTMN, HAABHICTb rPy6UX NOMUNOK
npw po3B’s3yBaHHI 33434 i3 BUKOPUCTAHHAM NPOrpam AMHAMIYHOT MaTEMATUKM, HE3[ATHICTb CaMOCTiliHO 3pobuTn BMbip 3KB gns
po3B’A3yBaHHA NeBHOI NpodeciiHoi 3a4a4i, HecHOPMOBaHICTb YMIHHA 3iCTaBNEHHA WAAXiB 3acTocyBaHHA 3KB meTi, 3aBAaHHAM
YPOKY, iHAMBIAYaNbHUM OCOBAMBOCTAM Y4HIB, YMIHHA BMKOPWCTOBYBATM rOTOBi KOTHITMBHO-Bi3yasbHi MoAeni y CTaHAApPTHUX
CUTyaLiaX YiTKO 3@ iHCTPYKLISMM, BiACYTHICTb CamoOCTiMHOI opieHTauii npu Bubopi 3KB; siBHe abo npuxoBaHe HebarKaHHA
aHanisyBaTu B/IAacHY NPodecinHy AiANbHICTb Ta iHWKX LWOAO BUKOPUCTAHHA Ta BNpoBagKeHHA 3KB; BiACYTHA 3aLiKaBAeHICcTb y
OHOBJIEHHI NPOdECiMHNX 3HAHb LLOA0 HOBITHIX TEXHOOTIN BUKOpUCTaHHA 3KB, HebaxkaHHA npodeciliHo 3pocTaTy.

Bu3HayeHHs piBHA cHOPMOBAHOCTI HAAAE MOMKIMBICTL HAZONYKUTU NPOTFANNHN Yy NPOPECIMHUX 3HAHHAX Ta YMIHHAX i
CKOpUryBaTn npouec GopmyBaHHA Bi3yanbHO-iIHGOPMALIMHOI KyNbTypu MaNBYTHIX yumTenis maTematmku Ta iHGopMaTUKM.
KoXXHuUiM nonepeaHii piBeHb CPOPMOBAHOCTI Bi3yasibHO-IHGOPMALIMHOI KynbTypyu MaWbYTHIX yy4uTenis maTemaTUKM Ta
iHbopMaTUKN € NepesyMmoBoto GOPMYBaHHA HACTYNHOrO PiBHA. ByacHe Ta 06’eKTMBHE BU3HAYeHHA piBHA cOPMOBaAHOCTI HaAa€E
MOMBICTb HAZONYKUTU NPOFANIMHN Yy NPOdECIMHUX 3HAHHAX Ta YMIHHAX, BiAKOpMryBath npouec GOpMyBaHHA Bi3yasbHO-
iHpOopMaLHOT KyNbTYpW, BUSHAUUTU LINAXM CAMOPO3BUTKY i CAMOBAOCKOHANEHHS.

[o KOXHOro nokasHuMKa ChOpPMOBaAHOCTI Bi3yanbHO-iHGOPMALIMHOI KynbTypy ManbyTHIX yyuTenis maTemaTvKu Ta
iHpOPMATUKM 3aNPONOHOBAHO AiarHOCTUYHI METOAMKM Ta BU3HAYEHO cnocib ¢dikcaLii pe3ynbTaTiB ouiHOBaHHA. 1A BUSHAYEHHSA
piBHA CPOPMOBAHOCTI MOKA3HMKIB MOTUBALIMHOIO KpWUTEpPilO Hamu 6yn0 BMKOPUCTAHO Taki METOAMKMU: aBTOPCbKA aHKeTa
«MoTpeba y BMKOpPUCTaHHI 3acobiB KOTHITUBHOI Bi3yanisauii y mainbyTHii npodeciiiHiin gianbHocTi», «MoTuBaLia HaBYaHHA
CTYAeHTIB negaroriyHmx cneuianbHocter 3BO» (aBTopu C. MakyniHa, C. KeTbKo). [OnA BM3HaveHHsA piBHA cHOpMOBaHOCTI
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MOKa3HMKIB Ni3HaBa/NIbHOTO KPWUTEPIl0 BMKOPUCTOBYBA/IMCA aBTOPCbKA aHKeTa A/1A BM3HAYeHHA YAB/IEHb NMPO BUKOPUCTAHHA
3acob6iB Komn'loTepHOI Bi3yanisauii y npodeciiHiin AianbHOCTI yuuTenie matemaTuKku Ta iHPOPMATMKM, aBTOPCbKMIA TecT,
nporpecusHi maTtpuui PaBeHa. OnA BM3HaAyeHHA PiBHA cHOPMOBAHOCTI MOKA3HUKIB NpOLLECYasbHOro Kputepito Hamu 6yno
BMKOPWUCTAHO TaKi METOAMKM: aHaNi3 HaBYaNbHUX AOCATHEHb 32 pe3y/ibTaTaMM KOHTPO/IbHUX, iHAMBIAYaNbHMX POBIT Ta 3aNiKOBUX
nabopaTopHUX pob6IT (HanMcaHHA KOHCMEKTIB YPOKiB), aHafi3 NpOAYKTIB HABYa/IbHOI [AifA/NIbHOCTI, €KCNepTHi ouiHKkW. Ons
BM3HAYeHHA piBHA CcHOPMOBAHOCTI MOKA3HMUKIB pedIeKCUBHO-OLLHIOBANIbHOTO KPUTEPilo BUKOPWUCTOBYBA/JIMCA CaMoaHani3
HaBYa/IbHMX AOCATHEHb 3a pe3y/ibTaTaMu 3a/iKOBUX 1ab0PaTOPHUX POBIT (HaNMCcaHHA KOHCNEKTIB YPoKiB), «MeToamKa A0CNiAKEHHSA
camopo3BuTKy ocobuctocTi» (C. KysikoBa, b. KysikoB). [na BWM3HaueHHA piBHA CPOPMOBAHOCTI KOMKHOFO MOKasHWKa 6yno
BMKOPUCTaHO NepeBipKy HOPMasIbHOCTI po3noainy Bubipku 3a KpuTepiem MipcoHa, aHani3 cepeaHix 3a KpuTtepiem CTblogeHTa.

BUCHOBKU

Y [AoChipKeHHi ans BM3HayeHHA piBHA CcHOPMOBAHOCTI BidyasbHO-IHOOPMALIMHOT KynbTypu MalbyTHiX yuuTenis
MaTeMaTMKM Ta iHOOPMATUKM Oyno BUOKPEMIEHO MOTMBALIMHMIA, Mi3HABaNbHMIKA, NpouecyasbHUn Ta pedsieKCUBHO-
OLiHIOBaNbHUI KpuTepii. By/10 BU3HaYeHO iX NOKa3HUKM: MOTMUBALLIMHMIA 3 MOKa3HUKamu ,,MoTpeba”, ,MoTuBaLis”; nisHaBaNnbHUIA
3 nokasHukamu ,06i3HaHicTb”, ,3HaHHA”, ,BisyanbHe mucCNeHHA”; npouecyanbHUt 3 MNOKasHUKamu ,OnepauiiHo-
iHCTpYMeHTanbHi ymiHHA", ,MpodeciliHi ymiHHA" Ta pedNeKCMBHO-OLHIOBAaNbHUI 3 NOKAa3HUKaMK ,,34aTHICTb 40 camoaHanisy”,
»30aTHICTb A0 CaMOBAOCKOHaneHHA”. MokasHWKM cHOpPMOBAHOCTI Bi3yasbHO-iHOOPMALINHOI KyNbTypu ManbyTHIX yuuTenis
maTeMaTuKK Ta iHbopmaTnKK Byno rpagyioBaHO 3a TaKUMU PIBHAMMU: BUCOKUI, CEPEaHIi, HU3bKUNA.

BuaineHi Kputepii Ta NokasHMKM cPOPMOBAHOCTI Bi3yasibHO-iHGOPMaLiMHOT KynbTypy MalbyTHIX yunTeniB maTemaTuKkm
Ta iHGOPMaTUKM YTBOPIOKOTb LLiNIICHY CTPYKTYPY, Y AKIN BCi enemeHTU B3aeMo3asiexaTb O4MH Bif, O4HOTO Ta € B3aEMOMOB’ A3aHUMM.
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CRITERIA BASE OF RESEARCH OF LEVELS OF FORMATION OF VISUAL AND INFORMATION CULTURE
OF PRE-SERVICE MATHEMATICS AND COMPUTER SCIENCE TEACHERS
M.G. Drushlyak
Makarenko Sumy State Pedagogical University, Ukraine

Abstract.

Formulation of the problem. Today in society there is a so-called "visual turn", which is characterized by the transition from text-centered forms
of presentation of information content to visual forms. Such radical transformations lead to changes in the style of thinking of young
people, in the ways they perceive information. In this regard, the pre-service teachers’ preparation, who are called to form an
adequate picture of the world today in the younger generation, needs a conceptual rethinking. Therefore, in the context of pre-
service teachers’ preparation, and especially mathematics and computer science teachers, it is worth talking about the level of
formation of their visual and information culture.

Materials and methods. To achieve this goal, theoretical and empirical methods were used: systematic analysis of scientific, psychological and
pedagogical, methodological literature; development and approbation of the criterion base of research of levels of formation of
visual and information culture of pre-service mathematics and computer science teachers, pedagogical observation.

Results. The study identified motivational, cognitive, procedural and reflexive-evaluation criteria to determine the level of formation of visual and
information culture of pre-service mathematics and computer science teachers. These indicators were determined: motivational with
indicators "Need", "Motivation"; cognitive with indicators "Awareness”, "Knowledge", "Visual thinking"; procedural with indicators
"Operational and instrumental skills", "Professional skills" and reflexive and evaluative with indicators "Ability to self-analysis",
"Ability to self-improvement". Indicators of the formation of visual and information culture of pre-service mathematics and computer
science teachers were graded at the following levels: high, medium, low.

Conclusions. The selected criteria and indicators of the formation of visual and information culture of pre-service mathematics and computer
science teachers form a holistic structure in which all the elements are interdependent and interconnected.

Keywords: visual and information culture, pre-service mathematics and computer science teachers, criterion of formation of visual and
information culture, indicator of formation of visual and information culture, level of formation of visual and information culture.
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MO/IMBOCTI BUBYEHHA TEXHOOM 3D-MOAENIOBAHHA APXITEKTYPHUX CMOPY/, B LLUKONI

AHOTALIA

dopmynioeaHHa npobaemu. [l po3sumKy Cy4acHoi ocgimu cbo200Hi MompibHi He mak meopemuyHi Po3pobKu, AK MNPAKMUYHI
00cnidnceHHs, AKI CNPAMOBAHI HA AGKMUBI3aYil0 camocmiliHo2o, GKMUBHO20, KPeamueHO20, ME0oPY020 MUC/EHHA Y4Hie.
3acmocysaHHs 3D-M00esl08AHHA Y HABYAHHI MPU MpagussbHomy Mioxodi 0acme MOMCAUBICMb PO3WUPUMU C8IMO02/50 Y4HI8,
nidsuwUMs Mi3HABaAbHY AKMUBHICMb Ma CrpusmumMe opMyB8aHHIO 30207bHOHAYKOBUX YMiHb Mma HABUYOK. Modento8aHHsA
apximekmypHuUx cropyd € UiKagor memoro 0718 8UBYEHHS, HAABHE MPOo2pPaMHe 3abe3neyeHHs 00380/ 8UBYAMU U0 memy
HaBIMb WKOAAPAM, 0OHAK HAPA3i 0718 4020 HEOOCMAMHbLO 8i0M08IOHO20 HABYA/ILHO-MEemoOduYHo20 3abe3neyeHHs. Memoto
cmammi € sucgimsaeHHs 0opobKy asmopie cmoco8HO Moxcaugocmel HagyaHHA Nobydosu 3D-modeneli apximexkmypHUX cropyo
3a donomoezoto npoepamu SketchUp.

Mamepianu i memodu. [ns po3e’a3aHHA npobaemu b6ysn0 BUKOPUCMAHO HacmynHuli KOMMAeKc memoodie: meopemuyHuli aHani3,
diaeHocmuy4Hul, Memoou HABYAHHA, MNepPB8UHHA CMAMUCMuYHa 06pobKa Ui y3a2anbHEeHHA OMPUMAHUX 0aHUX (pe3yasmamu
docnidrceHHs anpoboesaHi i enposadxceHiy niyei No6 imeHi lsaHa Pesyyka ma y niuei N5 leaHo-@paHKigcobKoi micokoi padu 8 10-
11 Knacax).

Pe3yaemamu. [NpoaHanizo8aHo ponoe i micye mexHonoeili eizyanizayii 8 ocgimHeoMy npoueci ma apximekmypHoi gi3yanizauyii 30kpema,
MoMCusocmi sugyeHHa 3D-mMo0esto8aHHA 8 WKOsi, 00Cni0HeHo 0cobausocmi MoOento8aHHs MpusuMipHUX 06’ekmis 3a
donomoeoro npozpamu SketchUp. 3anpornoHosaHo npozpamy, memoOuyHi pekomeHOayii ma eKazieku 00 8UKAAOAHHA Kypcy
«[Mobydosa 3D-modeneli apximekmypHuUx cropyd» HA YPOKAX iHGHOPMAMUKU, mexHOA02ili ma hakynemamusHUX 3aHAMMSAX.
JocnidxneHo ma npoaHanizo8aHo aKMyasnbHicMe ma egheKmusHicmeo 8rMpPosadxHceHHA Kypcy 8 oceimHili npouec, npedcmassneHo
po3pobrieHi iHMepakmueHi 8npaesu, AKi CIPUAIOMb KPAWOMY 30C80EHHIO HABYAAbHO20 Mamepiany; HagedeHo pe3yabsmamu
anpobayii, w0 nidmeepoxcyrome eheKmugHicmo 3arnPONOHO8AHOI MEMOOUKU.

BucHoeku. Kypc «[Mobydosa 3D-modeneli apximekmypHux crnopyd» 00380aume fidsuuumu egpekmusHicmes usyeHHs 3D-mo0ento8aHHs
0C8IMHIX 3aKAAOAX, O MAKOX PO38UBAMU HABUYKU Y4Hi8 w000 apximekmypHoi eizyanizayii ma emiHHA npayrosamu 3i
crneuianizoeaHum npo2pamHum 3abesnevyeHHAm 074 cmeopeHHA 3D-o06’ekmis. [poeedeHHA 3aHAMb 30 3AMpPOrNoHO8AHOK
MemoOuKoo 00rMOMa2A€E BUKAUKAMU 3ayikassneHicmo npedmemom, 36inbwye piseHb iHmepecy 00 apximekmypHoi 8izyanizayii,
PO3B8UBAE y WKOAAPIB f102iYHe ma abCmpPakmHe MUCAeHHS.

K/TKOYOBI C/IOBA: mexHonoeii 8i3yanizayii, apximekmypHa 8i3yanizauis, 3D-modento8aHHsA, npoepama SketchUp, npoekmHa poboma.

BCTYN

MocrtaHoBKa npo6nemu. BMKOPWUCTaHHA HOBITHIX TEXHOJOriN Bi3yanisauii B OCBITHbOMY Mpoueci € Hag3BUYaWHO
BAXK/IMBUM O/1A Cy4acHOi OCBiTU. OCKiNIbKM BUKOPUCTaHHA KomN'toTepa NPakTUYHO BBIMLWAO Yy NOBCAKAEHHE XWUTTA Cy4acHOI
NIOAMHM, 30Kpema i LWKoAApa, TO aKTyalbHOW nNocTae npobnema Bisyanisauii martepianis 3acobamu iHdopmauiliHo-
KOMYHiKaLiHUX TexHonorikn. Komn'toTepHa Bisyanisauina, 30kpema - 3D TexHoAOrii, BiAKpMBaE HOBI MepcrneKTUBM B Npouec
MogentoBaHHA 06'eKTiB, OCKiNbKM Byab-AKka moaenb moxe ByTu cTBOpeHa B BipTya/lbHOMY NMPOCTOPi Ta HAOYHO Bi3yanizoBaHa 3
doTOopeanicTiHO AOCTOBIPHICTIO i BiATBOPEHHAM maTepianis, CTPYKTyp, CBiTAa i TiHi. Bisyanisauia o6’ekTis i npouecis 3apas
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BiZlirpae BaXK/IMBY PoO/ib B Cy4aCHOMY CBiTi, TOMy BBegeHHA 3D-moaentoBaHHsA B OCBITHIl MpoLEec WKOAN 403BOJISE UTU B HOTY 3
Yacom Ta MiABULLMTK iHTEpecC y4YHiB A0 HaByaHHA (Oyaka&enytat, 2020). B gaHuii yac 3D mozeni BUKOPUCTOBYIOTbCA Y
pi3HOMaHITHUX cdepax: peknami, KiHematorpadii, MynbTUNAiKay,ji, irposii iHAYCTPIi Towo. TpMBUMIPHI Mogeni apxiTeKTYpHUX
CNopyA, 3HaxXo4ATb LUMPOKE 3acTOCyBaHHA MpM Bidyanisauii micLeBOCTi, 30Kpema, 3 MeTol NiABUWEHHA npuBabaMBOCTI
TYPUCTUYHUX MicUpb. [OWMpPEHHA BUBYEHHA TPMBUMIPHOTO MOAENIOBAHHA B OCBITHIX 3aK/iagax YKpaiHu cnpuaTume 3arasibHomy
PO3BUTKY 0cobuctocTi, dopmMmyBaHHIO Ti CBITOrNAAHOI KynbTypu, iHAMBIAyanbHOro pocBigy Ta TBOpYocTi. 3D-mopentoBaHHA
PO3BMBAE B YYHIB yABY, abCTpaKTHE MUC/IEHHA, AOCAIOHUUBKI HAaBUYKKM Ta iHTeNeKTyanbHi 34i6HocTi (HaByanbHa nporpama
«TexHonorii 10-11 kn.»). IHpopmaTMKa He Byae MmaT NepcneKkTUBK, AKWO He Byae TUM UM iHLWMM YUHOM NOB'A3aHa 3 CyYacCHUMM
iHpopmauiiHnmm TexHonoriamu (FapbyceB&BoBkoBiHCbKA, 2008). BBa*Kaemo, WO MOAENHOBAHHA aPXITEKTYPHUX CMOPYA
[0UiNbHO BUKOPUCTOBYBATU 3 METOIO MiXKNpeaMeTHOI iHTerpauii. Hanpuknag, cCTBOPEHHA TPUBUMIPHUX MOAEeNen aBTEHTUYHUX
06’€eKTiB, AKi 3HAaX0A4ATLCA Y MiCLLEBOCTI, A€ NPOXMUBAOTb YYHi, MOXKe CNPUATU He TiIbKM PO3BUTKY NPOCTOPOBOrO Ta JIOTYHOIO
MWC/IEHHSA, @ TAKOXK Ni3HAHHIO icTopii Ta reorpadii pigHoro Kpato.

B WwKinbHOMY Kypci iHpopmaTuMKM 3D-mozentoBaHHA BMBYAETbCA B 9 Knaci Ta y BubipkoBoMmy moayni “TpuBumipHe
mogentosaHHa B 10 (11) knacax. Mig Yac [OCNIAKEHHA BUABNEHO, WO ANA BKAa3aHUX MOAYNIB HEAOCTATHbO iCHYE HAaBYa/bHO-
MEeTOAMUYHUX MaTepianis. Tomy BynM NocTaBneHi 3aBAaHHA AOCNIAKEHHS: BU3HAUYUTU PO/b | MicLe TeXHOJOriN Bi3yanisauii y
OCBITHbOMY MpoLEeCi Ta apXiTeKTypHOI Bidyanisauii 30Kpema, NpoaHanisyBaTM MOXANBOCTI BUBYEHHA 3D-moaentoBaHHA B LWKOI
Ta A0CNignMTM 0cobaMBOCTI MOLENIOBAHHA TPUBUMIPHUX 06’€KTiB 3a sonomoroto nporpamu SketchUp. A Takox po3pobutn
OCBITHIO Nporpamy, MeToAM4YHi pekomeHAaLii Ta BKA3iBKM [0 BMKNAZAHHA Kypcy 3a Bubopom «Mobynosa 3D-mopeneit
apXITEKTYPHUX CNOpyA» HA ypoKax iHGOPMATUKKM, TEXHONOFN Ta GaKynbTaTUBHUX 3aHATTAX. O6’eKTamu ANnA MoAentoBaHHA
06paHO apxiTEKTYpHi cnopyau pifAHOro MicTa, OCKi/IbKM came Taka Bidyani3auia cnpuATMMe PO3BUTKY B YYHIB MaTeEMaTUYHOI,
coujianbHOi Ta TrPOMaAAHCbKOI KOMMNETEHTHOCTEW, a TaKOX peasli3oByBaTMUMeE HACKPi3Hi 3MICTOBI NiHii rpoMagAaHCcbKol
Bi4NOBiAaNbHOCTI i NiANPUEMANBOCTI Ta PpiHAaHCOBOT rPaMOTHOCTI.

AHani3 aKTyanbHUX AocnigeHb. Mpobnemi BUKOPUCTAHHA Bi3yasibHOro KOMN'IOTEPHOrO MOZE/ItOBAaHHA B HaBYaHHI 3a
OCTaHHI POKM NpucBAYEHi poboTU BUAATHUX BITYM3HAHUX BYeHMX P. Typesumua, M. Kagemis, C. Cucoesa, |. borgaHoBa,
M. ¥angaka, E.CapadaHioKka Ta iH., BUKOPUCTAHHIO 3D-mOAeNtoBaHHA Yy PIi3HWUX ranys3sx JACbKOI AisnbHOCTI - poboTn
YKpaiHCbKMX Ta 3apybixkHUX HaykosLiB O. AHApinyyKa, B. boHaapeHka, [. MuTtawona, A. NetpuwuHa, S. Bhandari, E. Canessa,
K. France, H. Lipson, M. Zennaro. Y cBoix nybnikauiax O. bogHap, O. boiuyk, B. JaHuneHko, B. MUPOHEHKO PO3KPUAKU 3MicCT
TPUBMMIPHOTO MOAE/NIOBAHHA K IHCTPYMEHTY B apXiTeKTypi Ta ocBiTi. Haykoseub M.Oxra npautoBaB Hag, Temoto rpadiyHoi
KOMMETEHTHOCTI B pO60Tax AKOro BCTAHOB/IEHO BUCOKMUI iHTEPEC WOAO PO3rasaay NUTaHHA BUBYEHHA 3D-TexHonorin daxisuamm
Pi3HUX BMAIB AiANbHOCTI.

AHani3 HayKoBO-NegaroriyHoi AitepaTypu BUABMB, LLLO NUTAHHA TEOPETUYHMX OCHOB 3D-MoAentoBaHHA Ta apXiTEeKTYpPHOI
Bi3yanisauii po3rnaHyTi Ta AOCNiOMKeHi FPYHTOBHO, HAaTOMICTb MUTAHHA MNPAKTUYHOIO BMNPOBALMKEHHA B OCBITHIM npouec
apXiTeKTypHOI Bi3yani3alii, 30Kpema MeTOAMYHOI MIATPUMKM Ta BMOOPY HAMONTMMAMbHIWOrO nporpamHoro 3acoby pns
HaBYaHHA, BUBYEHE HeA0CTaTHbO, LLLO i CTasI0 NepesyMOBOIO ANA AAHOFO AOCAIANKEHHS.

MeTolo CTaTTi € aHaNi3 MOXAMBOCTEN HaBYaHHA Y4HiB Nobynosu 3D-moaenen apXiTEKTYpPHUX CMopyZ4 3a A4ONOMOro
nporpamu SketchUp; BUCBITAEHHA NMUTaHHA BNpOBagKeHHA Kypcy «Mobyaosa 3D-moaeneit apXiTeKTYPHUX Cropya» B OCBITHIM
npoLec WKou.

TEOPETUYHI OCHOBU AOCNIAXXEHHA

BupilweHHA 6araTbox 3agay Bi3yanisauii apXiTEKTYpHUX CMOPYH MOMKAMBE 3 BWMKOpPUCTaHHAM 3D-TexHonorin. 3D-
MOAENIOBaHHA — Lie npoLec po3pobKu BidyanbHOro npeacTaBneHHA byab-AKOT TPUBUMIPHOI NOBEPXHi 06‘eKTa 33 JONOMOTOHO
nporpamHoro 3abesneyeHHA. CborogHi 3D-moaentoBaHHA 3HaX0AUTb CBOE 3aCTOCYBaHHA B 6araTbox ranyssax NOACBKOTO KUTTA.
OpHi€eto 3 TaKMX € AapXITEKTYpPHA Bi3yanisaljia MaKeTiB CnopyA, MiKpOpanoHiB, cenuly 3 ycieto iHdpacTpykTypoto. oaHa paHilwe
CTBOPEHA TEXHO/OTIA He BiATBOPUTL TaK TOUHO MaKeT, AK 3D-moAentoBaHHA. BMbBip onTMmanbHOro NporpamHoro 3abesneyeHHs
ONA MOAENOBaHHA YacTo ByBAE BaXKKUM, TaK AK HEMPOCTO 3HAWTU Nporpamy, B AKil 6y 61 Becb HeOBXigHUI dyHKLioHan.

Buginumo HanonynapHiwi nporpamu ana 3D-moaentoBaHHA apXiTEKTYpHUX byaisens:

® AutoCAD (https://www.autodesk.com/products/autocad),

o Sweet Home 3D (http://www.sweethome3d.com),

e Blender (https://www.blender.org),

o 3D Studio MAX (https://www.autodesk.ru/products/3ds-max),

o T FLEX CAD (https://www.tflexcad.ru),

@ 3D Home Architect( http://3dhomearchitect.ru),

® ArchiCAD (https://www.graphisoft.ru/archicad),

o Xilinx Planahead, Home Plan Pro, Xilinx PlanAhead (https://www.xilinx.com)

o SketchUp (https://www.sketchup.com) Towo.

Bubip nporpam gna TpMBUMIPHOTO MOAENIOBAHHSA € [LOCUTL BEIMKUM, KOXKHA 3 HUX MAE CBill PyHKLOHaN, iIHCTPYMeHTapin
Ta chepu BuKopucTaHHA (Mporpamu ans 3D mopentoBaHHA OyauHKiB). HeobxigHo nam'aTaTv, wo BMbip nporpamHoro
3abe3neyeHHA 3a1eXKUTb, y NepLUy Yepry, Big NoCTaBAeHOro 3aBAaHHA. BUsHaunsWwmMCch 3 MeTogamum Ta GYHKLLIAMM, 338 ONOMOTOo
AKKUX Bbyae BMPILLYBATUCA NOCTaB/leHe 3aBAAHHA, MOXHA 3HAWTK onTUMasbHe No GYHKLIOHaNbHOCTI NporpamHe 3abesneyeHHs
ona cteopeHHs 3D-mogeneit apxitekTypHux cnopya (OHonpieHko&TpinyTiHa, 1997).

Cepeposuue ans 3D-mogentoBaHHs SketchUp (https://www.sketchup.com/) HaliKpalue BiANOBIAAE HAaBYANbHUM LLiNAM
AN1A HaBYaHHA y4YHiB 3D-moaentoBaHHIO apXiTEKTYPHMX CMOPYA, OCKINbKM BONOAIE NEBHUMM NepeBaraMu cepes, iHLNX Nporpam:
3p03yMinunii Ta 3pyuHuit iHTepdeic, Beanka GpyHKLiOHaNbHICTb, HAABHICTb HaBYabHOI BepCii NPOrpamMu, HafaBHICTb HaBYa/IbHUX
maTepianis B mepexi Internet (MetenunH, 2014). OcHoBHoto nepesaroto SketchUp, € 3aaTHiCTb nporpamu nigkasysaTv HalbiNbL
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3PYYHUIN HACTYMHUI Xig, i cnocib aii - B 6yab-AKMit MOMeHT nobynos BiH BUBOAWUTL Ha eKpaH rpadiyHi i TeKCTOBI nigKasku,
KepYHUYMCb AKMMM WKONAPI MOXKYTb /IErKo i WweKnaKo npaytoBatu (SketchUp. OcHoBHbIe NPUHLMMDI).

METOAU AOCNIAXKEHHA

Ona poss’asaHHA npobnemun 6yn0 BMKOPWUCTAHO HACTYMHWUMA KOMMJIEKC METOAiB: aHani3 i CuMHTe3 - gna ornagy
iHbOPMALIMHUX OyKepen; y3araNibHEeHHA Ta cMcTeMaTM3alia NefaroriyHOro AOCBiAy aBTOPIB CTOCOBHO MOM/IMBOCTEN HaBYaHHSA
nobynosu 3D-moaeneit apxiTeKTypHWX cnopyz 3a gonomorot nporpamm SketchUp; crnoctepeskeHHs, eKcnepuMMeHT Ta
NOPIBHAHHA - ANA BMABMEHHA ePEeKTUBHOCTI BNpoBaAKeHHA Kypcy «Mobyaosa 3D-mopeneit apxiTeKTypHUX Copya» ANs yYHiB
10-11 knaciB fK 3acoby pPO3BMTKY HAaBMYOK YYHIB LLLOAO apXiTEKTYPHOI Bi3yanisauii Ta BMiHHA NpaLtoBaT 3i cneujianisoBaHnm
nporpamHum 3abesneyeHHsM (pe3ynbTaTu [OCNIAXKEHHs anpoboBaHi y niuei Ne6 imeHi IBaHa PeBuyka |BaHO-®paHKiBCbKOI
MiCbKOT pagm, eKcnepumMeHTasibHe BNPoBaAKeHHA MeTOANKM Byno opraHizoBaHo y fiuei Ne5 |BaHo-®PpaHKiBCbKOT MiCbKOT paau B
10-11 knacax).

PE3Y/NIbTATU AOCNIAXEHHA

Ha ponomory Buntento po3pobneHo KaneHAapHUI naaH Kypcy «MNobyposa 3D-moaenei apxiTeKTypHUX cnopya» gnaa
yyHiB 10-11 Knacis, AKMIN CKAA[AETbCA 3 17 3aHATb, HA AKUX YYHI 3a gonomoroto nporpamu SketchUp cTBOptotoTb TPUBUMIpPHI
MoZenNi NpocTMx 06’ €KTIB, *KUTNOBUX ByAiBENb Ta apXITEKTYPHUX cnopya, (aus. Tabn. 1).

Tabauysa 1
KaneHpapHo-TemaTMyHe NAaHyBaHHA YPOKIB Kypcy
«Mobyaosa 3D-mogeneit apxiTeKTypHUX cnopya»
Ne ypoky HasBa po3giny Tema ypoKy
1 OcHogwu 3D-rpadiku Ta 3D-moaentoBaHHA. MpadiuHi 3D-pegakTopy.
2 - . |Cepeposuwye SketchUp. IHTepdeiic Ta OCHOBHI HanaWTyBaHHA Nporpamu.
3aranbHi BiAOMOCTI peA u"' P Po Y porp
3 npo Komn'toTepHe Po6oTa 3 rotoBMMuM 06’ekTamm Ta onepyBaHHA HUMK. PoboTa 3 NNOCKMMM 06’ eKTamu.
06’emHe
T8 HHA T ryBaHHsa npoctux 3D o6’ekTiB (N nin nipami KOH
4 MOAENIOBAHHA CrBope a peparysa pocTmx 3D 06’ (napanenenineg, nipamiga, cdepa, KoHyc )
Ta HAaKNa[aHHA TEKCTYP.
5 CTBOpEHHA NOBEPXOHb 06epPTaHHA 3i CKNAZAHUM KOHTYPOM.
6 MpoekTyBaHHA Ta 06’eMHe MoaentoBaHHA BUPOOY. MocTaHOBKa npobaemu.
7 PoboTa 3 iHpopmauiiHnmm grepenamu. MNolwyk iHpopmauii, Aka HeobxiaHa gns
BMKOHAHHSA 3aBAaHb NPOEKTY.
3 AHani3 i cuctemaTtmsau,ia 3ib6paHoi iHbopmaLii Ta cTBOpeHHA 6aHKy ifei Ha ocHOBI 3ibpaHoi
Ta NnpoaHanizoBaHoi iHpopmalLii.
9 MpPOEKTYBaHHA Ta o p ; = o5
06’emHe 03pO6Ka ecKi3HUX MantoHKiB 06’EKTY MOZENOBAHHS.
10 MmoAentoBaHHA Po3pobKa i MoaentoBaHHaA aeTaneit 06’exTy.
cnopyam
11 Pob0oTa Hafg cTBOPEHHAM LjinicHOT 06’eMHOT MoAeni 06’€KTY NPOEKTYBAHHSA.
12 PoboTa Hag TekcTypamu. HaknagaHHA TeKCTYp Ha AeTani.
13 HaHeceHHA po3mipis aeTanen.
14 Burnag BMpobiB 3 pisHUX TOYOK 30py.
15 . CTBOpeHHA maTepianis A4NA npe3eHTauii
Mpe3eHTauia Ta
16 OLLiHKA NPOEKTHOI Mpe3eHTauia Ta OLiHKA NPOEKTHOI AiANBHOCTI.
AiANbHOCTI
17 3axmCT NPOEKTY.

Mip, yac npoBeaeHHA 3aHATL 6yN10 anpoboBaHO KaseHAaPHO-TEMATUYHE NNaHYBaHHA Ta MEeTOAMYHI PO3PO6KM [0 YPOKiB.
OCHOBOIO HaB4YaHHA 33 KYpCOM € MPOEKTHO-TEXHO/IONYHA CUCTEMA HaBYaHHA, AKA FPYHTYETbCA Ha TBOPYilM, HaBYaNbHO-
nisHaBaNbHil Ta AOCNIAHMLbKO-MOLWYKOBIN AiANbHOCTI Y4YHIB Bi4 TBOPYOro 3agymy A0 peanisauii igei y 3aBeplueHuii NpoeKT
(HaBuyanbHa nporpama «TexHonorii 10-11 ka.»).

[ina nepeBipKM 3HaHb Y4YHIB BUKOPUCTOBYBABCA cepBic LearningApps (https://learningapps.org), AKMI Npu3HaveHuit ana
pO3po6KM Ta 36epiraHHA iIHTEPAKTUBHMX 3aBAAHb, 33 LONOMOTOIO AKUX YYHI MOXKYTb NEPEBIPUTM | 3aKPINUTU CBOT 3HAHHA B irPoBiit
dopmi. 3a pgonomoroto cepsicy LearningApps po3pobieHO Konekuito BrnpaB “3D-mopentoBaHHA apXiTEeKTypHUX cnopya”
(https://learningapps.org/display?v=pn08f92hk20), Aka cknagaetbcaA 3 HoTMPLOX Bpas. Po3pobaeHi BNpasu BUKOPUCTOBYBAANCD
nif, 4ac BUKNAAaHHA JAHOrO Kypcy 3 MEeTOI0 NepeBipKM B YYHIB 3HAHHA NPAKTUYHOrO 3acTocyBaHHA 3D-moAentoBaHHA, Nporpam
3D-Bi3yanisauii, iIHCTPYMEHTIB cepefoBua ANA MOAENoBaHHA Ta eTanis nobyaosu 3D-moaeni apxiTeKTypHoi cnopyau (aus.
puc. 1).
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3D-MONENwBaHHA aPXITEKTYPHNUX CROPYA

23 | ngm

ETatnatys0a4 30-uagen! IncTpyserTi SketchUp
ARUTORTYTAON CIOPFEM -

Tany:i ssropicTaska 30-
MORengearHA

Puc. 1. Konekuis enpae “3D-mogen0BaHHA apXiTeKTYpPHUX cnopya”. [ Kepeno: onpawutoBaHHA BNacHe

B pe3ynbTati AocnigKeHHA po3pobaeHO MeToANYHI peKoMeHaau,ii AN1a BUMTENIB 4,0 OpraHi3alii Ta NpoBeAeHHA 3aHATb 3
Kypcy «MobypoBa 3D-mogeneit apxiTeKTypHUX ClOpyA», a A8 YYHIB NOKPOKOBI iHCTPYKLII LWOAO BMKOHAHHA 3aBAaHb. Ans
opraHisauji B3aemogii BUMTENA 3 YYHAMM BCe YacTille CTaAn BUKOPWUCTOBYBATUCA aBTOPCbKI CaiiTh, BUKOPUCTOBYIOUM cepBicu
Google Hamun 6yno pos3pobneHo Beb-caliT 4N MeTOAUYHOI NIATPUMKM KYpCy HAa AKOMY PO3MILLLEHO BCi maTepiann Kypcy: onuc

Canr Kypcy

Tpo kypc
chup

v 3D-MOJIEMMOBAHHA

Puc. 13, Mpoexm Gydisni isano-OpaHXiecs ol MiChK 0l Crons
nonKniiKY

Puc. 6. Mpoexm I8a40-OpaHKIBCLKD30 MySUYHo-
dpamarmuynozo meampy i, L. ®panxa 8 cepedosuul
SketchUp

Puc. 2. Be6-caiit Kypcy «Mobygosa 3D-moaeneit apxiTeKTypHUX cnopya». [xkepeno: onpauloBaHHA BlacHe

OBrOBOPEHHA

MeparoriyHnii ekcnepumeHT nposoameca B Jlivei Ne5 IBaHO-PpaHKiBCbKOI MiCbKOT paau Ha ypokax TexHonorii B8 10-11
Knacax Ta y Jliuei N26 im. |. PeBuyka IBaHO-PpaHKiBCbKOI MmicbKoi pagu B 11-x Knacax Ha ypoKax iHpopmaTtukm. NpoBeaeHHA Takoro
[OCNIAKEHHA AONOMOrNo 3’AcyBaTM MO3WUTUMBHI Ta HEraTUBHI CTOPOHWM 3anpOMOHOBAHOI METOAMKM, CTBOPUTU YMOBM ANA
BNPOBaAMKEHHA NO3UTUBHUX 3406YTKIB Y NPAKTUYHY AIANBHICTb BUMUTENIB.

[ns Bnbopy 3acobis Ta 06’€KTiB NPOEKTYBaHHSA 3a gonomoroto Google-bopmu 6yno NpoBeAeHO AOCNIAKEHHS, B AKOMY
B3A/IM y4aCTb 65 YYHIB, METOIO AKOro YN0 BU3HAUMTM HACKINbKK LLiKAaBOIO € Tema Komn'toTepHoro 3D-moaentoBaHHA ANA YYHiB, 3
AKMMM NPOrpamamu BOHW 3HaMOMI, BUSHAUMTKU piBeHb 3aLikaBneHocTi 3D-mofentoBaHHAM Ta BCTAHOBUTU, AKMI1 06'€KT B6yno 6
HaluiKaBille y4YHAM CNPOEKTYBaTU Ha 3aHATTAX. BUABAEHO, WO y4HAM Bigomo 6arato nonynapHUX nporpam Ana Komn’toTepHoi
Bisyanisauii. Cnig BiA3HauMTH, WO BinbwicTb yyHiB (53,6 %) BMpasuan 6axkaHHA CTBOPIOBATM Ha 3aHATTAX MPOEKT CBOTO
ManbyTHbOro 6yauHKy. OCKinbKu npu BMBOPI 06’€KTa ANA NPOEKTHOrO MOZENOBAHHA AYMKM Y4YHiB po3ginunuca, 1o 6yno
BMPILIEHO apXiTEKTYpHY crnopyay Aaa cTBopeHHA 3D-moaeni [03BOIMTM 0B6MPATU KOXKHOMY iHAMBIAYyanbHO. Takox 6yno
npoBeAeHO ONUTyBaHHA, LWO6 BM3HAUYMTM OYiIKYBaHHA YYHIiB Big Kypcy «[lobypoBa 3D-mopeneit apxiTeKTypHUX crnopya».
PesynbTaT onMTyBaHHA CBiAYaTb MPO Te, LLO AAHUI Kypc i NpoekTHa poboTa, AKka nepepbaveHa nifg yac MOro BUBYEHHSA, €
LiKaBMMMK ONA WKOAAPIB.

Mip, yac gocnigxeHHa 6yno nposegeHo 17 3aHATH 3riAHO PO3PO6AEHOro KaseHAapPHO-TEMAaTUYHOIO MAaHYBaHHA Kypcy
«MobynoBa 3D-moaeneit apXiTEKTYPHUX cnopya». YUYHi NpOMWAWM HaBYaNbHUIA WAAX Bi4 3HaWomcTBa 3 rpadiyHum 3D-
pefakTopom Ta nobynosu nepumx npoctux 3D-06’eKTiB 3a NiArOTOBAEHMMM MOKPOKOBUMM IHCTPYKLiAMM (auB. puc. 3) fo
CaMOCTIMHOTO CTBOPEHHSA NPOEKTY MOAE/NOBaHHA 06paHOT apXiTEKTYPHOI cropyau Haworo micTa abo npusaTHoro 6yAnHKY (auB.
puc. 4).
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Puc. 3. CrBopeHHs npoctux 3D-06’eKTiB Ta NOBEpPXOHb 06epPTaHHA

Halikpallie y4Hi cnpaBMAMCA 3 NPOEKTaMU MOAENIOBAHHA BiOMUX apXiTEKTYpHMX OyAiBenb HAWOro micTta, HanesHo,
LbOMY CMpMAIA BUCOKA MOTMBAL,iA, FPOMaZAHCbKA CBIAOMICTb Ta NATPIOTUUYHUI AyX.

MNig Yyac anpobauii gocniaXKeHHA HanpuKiHLi 6yN0 NpoBeAeHO OMUTYBAHHA YYHIB LWWOAO AOLiNbHOCTI 3aBAaHb Ta iX
nogaHHA, AOCTYMHOCTI HagaHUX IHCTPYKLiM, piBHA OpraHisauii NPOEKTHOI AianbHOCTI, 06’€KTUBHOCTI KpUTEpIiB OLiHIOBaHHSA
NPOEKTIB Ta BMNPaABAAHHA OYiKyBaHb Big, Kypcy. [MpoaHanizoBaHO BigMOBi4i YyYHIB WOAO0 He[oNiKiB y NpoBeAeHHI Kypcy
«Mobynosa 3D-moaenen apxiTeKTYPHUX CNOPYA», 3ayBarKeHHA BPAXOBAHO i MaTepianun AOCNIANKEHHA JOONPALbOBAHO.

3a 4ONOMOroH OTPMMAHOI CTAaTUCTUKMU, MOXKHA 3pOOUTU BUCHOBOK, LLLO 3aBAAHHSA € LjiKaBUMM, IHCTPYKLii 3po3yminumm,
NPOEKTHA [AiANbHICTb Y4HIB Byna Aobpe opraHi3oBaHa Ta CKOOPAMHOBAHA, a OLiHIOBaHHA POBIT 06’EKTUBHUM. fIK MOKasye
LOCNIAMKEHHA, YYHAM HaA3BMYAMHO LjiKaBo 3alimatucb 3D-mopentoBaHHAM apXiTEKTYPHUX CMOPYA, OCKiINbKM BOHM micns
3aBepLlIeHHs pobOTM Hag NPOEKTOM OTPUMYIOTb HAOUYHMI Pe3ynbTaT, i MOXKYTb MOPIBHATM Ta OLIHWUTK BignoBiaHICTb cBOET 3D-
mogeni opuriHany. OTOX pe3ynbTaTu ONUTYBAHHA CBiAYaTb NPO Te, WO WKOAAPIB LiKaBUTb npouec 3D-mopentoBaHHA i AaHWUM
KYpC Ma€e NepcneKkTuBmM A4 NoAANbLOro PO3BUTKY.

= |=D |O
=P |=P |O

Puc. 4. 3pasKu NPOEKTIB MOAeNOBaHHA apXiTEKTYPHUX cnopya M. IBaHO-PpaHKiBCbKa Ta NPUBaTHOro 6yauHKY

BUCHOBKWM TA NEPCMNEKTUBU NOAA/IbLLUOIO AOCNIAXEHHA

Y Kypci «Mobynosa 3D-mopenert apxiTeKTYypHUX CNOpyA» YYHi YCMilWHO NpautoloTb 3i cnewianisoBaHMM NporpamHum
3abe3neyeHHAM ans cTtBopeHHs 3D-o6’ekTiB. poBegeHHA 3aHATb 3 nobyaosu 3D-moaenei apxiTeKTypHWX cnopys 3a
pPO3p0bIEHOI0 MPOEKTHOK METOAMKOK [AOMOMArae BUK/AMKATM 3aLiKaBNEHICTb A0 apXiTeKTypHOI Bi3yasnisauii, po3BuBaE y
LIKONAPIB NlOTiYHE Ta abCTpakTHe MWCAeHHA. 3aBAAKM HETMNOBOMY MiAXody [0 HaBYaHHA, CTBOPIOETbCA HEBUMMYLLEHA
06CTaHOBKa, WO CNPUAE KPALLOMY 3aCBOEHHIO MaTepiany. Po3pobneHi maTepiann 4aHOro fOCNiAXKEHHA BUMTENI-NPeAMETHUKM
3MOXKYTb YCMiLWHO BUKOPUCTOBYBATMU Yy CBOII MPAKTUYHIN AiANbHOCTI.

Moganble pocnigkeHHA nepeabayae akTMBHe BNPOBAAKEHHA METOAUYHUX PO3POOOK Ta AMAAKTUYHUX MaTepianis B
OCBITHil MpoLec 3aKagiB 3arasibHOi cepeHboT OCBITU YKpaiHu.
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POSSIBILITIES OF STUDYING 3D-MODELLING TECHNOLOGIES OF ARCHITECTURAL BUILDINGS AT SCHOOL
O.M. Dudka, V.R. Deputat
Vasyl Stefanyk Precarpathian National University, Ukraine
Abstract.

Formulation of the problem. For modern education, practical researches are needed for developing independent, active, creative, analytical

students' thinking. The Importance of including 3d-modeling in the educational process is shown. The article aims to show the
authors' achievements connected with studies of 3d-modeling architectural buildings using SketchUp.

Materials and methods. For the solution of the problem was used the next methods: theoretical analysis, diagnostic methods of studies, statistical

roughing-out, and generalization of the obtained data (research results are approved in the lyceum Ne 6 named after Ilvan Revchuk,
the experimental introduction of methodology was organized in a lyceum Neo5 in 10-11 classes).

Results. The role and place of technologies of visualization in an educational process are analyzed. In particular, the possibilities of studying 3d-

modelling at school are analyzed. The features of the design of 3D-objects are investigated with the program SketchUp. The program
and methodical recommendations are given for the teaching course "Construction of 3d-models of architectural building" on the IT
lessons. The interactive exercises for the best mastering study are presented. The results of the approbation of the developed course
are given that confirm the efficiency of the offered approach.

Conclusions. Course "Construction of 3d-models of architectural building" will promote the efficiency of studying 3d-modelling at school, to

develop students’ skills concerning architectural visualization and the ability to work with specialized software. The offered
methodology will help to cause personal interest in the subject, will increase the level of interest in architectural visualization, and
will develop logical and abstract thinking for school students.

Keywords: technologies of visualization, architectural visualization, 3d-modeling, program SketchUp, a project work.
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PO/1b AEMOHCTPALINHOIO EKCMEPUMEHTY Y ®OPMYBAHHI B YYHIB MPUPOAHNYO-HAYKOBOI KOMMNETEHTHOCTI

AHOTALIA

PopmynioeaHHA npobaemu. [1pobaema po38UMKY MPUPOOHUHO-HAYKOBOI KOMIEemMeHmMHOCMI WKoAApie 3HaX00UMbCA HA CMapmosomy
emani c8oeo po3sumky. BoHa nepedbayae 0807100iHHA YYHAMU MEPMIHOM02IYHUM anapamom npupoOHUYUX HAYK, 30CB0EHHA
npeomMmemHux 3HaHb6 Ma ycei0oMseHHA Cymi OCHOBHUX 3aKOHI8 i 3aKoHomipHocmel, wjo darome 3moazy 3po3ymimu nepebie
MPUPOOHUX ABUW, i MPOUECI8; PO3YMIHHA YYHAMU pyHOameHmanbHux idel i mpuHyunie npupodHU4UX Hayk; Habymms doceidy
MPAKmMu4Hoi ma eKcriepumeHmMasbHoi 8ignbHOCMI, 30aMHOCMI 3acMocosy8amu 3HAHHA y NPOYeci Ni3HAHHA caimy; hopPMyBaHHSA
YiHHICHUX opieHmayili Ha 36epexceHHs Npupoou, 2apMOHiliHy 83aEMO0ito MOOUHU i MPpuPoOU, a MAKOX iOei cmasozo po3zsumky.yY
cmammi npPonoHyMsca Cy4acHi no2aadu wodo posi 0emMoHCmpayiliHo2o eKcriepumeHmy y hopMyBaHHI 8 y4Hi8 npupodHU4O-
HAYKo8OI KomremeHmMHOCMi ma camoi cmpyKkmypu npupoOHUYO-HAYKO8OI KOMIemeHmMHOCmi y4YHie AK yinicHoi cucmemu
YiHHICHO-cmucnosux opieHmauyil, 3HaHe, 30i6Hocmed, ymiHb ma cmasseHs, 3ymosneHux docgidom disanbHocmi ocobucmocmi 8
2asy3i npupodo3Hascmea, Aki Mobini3yromeca y cneyu@iyHux KoHmexkcmax ii xummeesoi difabHOCMi.

Memoodu. AHaniz mamepianie KoHgepeHyil, 36ipHUKI8 HayKoBUX MA HAYKOBO-MeMOOUYHUX Mpayb, NepioOuvHUX 8UOAHbL, e1eKMpPOHHUX
pecypcie, camoaHani3 enacHozo 00ceidy, aHani3 00cgidy BUKMAAOAHHA (Pi3UKU 8 WKOAI 84umenamu pi3Hux Kameeopil,
cucmemamusayis ma y3a2anbHeHHs.

Pe3ynabmamu. Y3azasnbHeHo cyvyacHuli CmaH 8UKOPUCMaHHA 0eMoHCmMpayiliHo20 ekcriepumeHmy 8 WKOosi, AK 00HO20 3 AKMUBHUX Memo0i8
HABYAHHA, CIPAMOBAHO20: HO MOMUBAYi0 HABYALHOI DifiAbHOCMI YYHIiB, AKA BU3HAYAEMbLCA iX Mi3HABAABHUMU iHMepecamu,
lioeo cnpsamosaHicmio Ha NidBUWEHHA eheKmusHOCMi cripuliHAMMSA, OCMUCAEHHSA, PO3YMiHHA HOBYA/ILHO20 3Micmy, 8naue Ha
0p2aHi3ayito Has4asbHoI OigbHOCMI WKOAAPIB, AKA XapaKmepu3yeMosCa PO38UMKOM iX Mi3HABANbHUX Moxcaugocmel, (io2o
posb i nepesazu y nopieHAHHI 3 1a6OPAMOPHUM eKcriepumeHmMom. Po3z2nadaemscsa doyineHicme i epekmusHicme icHyrOYUX |
CMBopB8aHUX Komn'tomepHux demoHcmpayill. MponoHyemoca eOuHul y3azanbHeHuli naaH OianbHocmi nid yac nposedeHHs
HaMypHo20 i 8ipmMyanbHO20 0eMOoHCMPAuiliHo2o ekcrnepumeHmy, 8U3HAYAOMbLCA OCHOBHI 8UMO2u 00 Hux. aaH difabHocmi
BU3HAYAE y3a2asnbHeHe eKcriepumeHmanbHe 8MiHHA, AKe, 32i0HO 3 CyYacHUMU 8UMO2aMU WKIibHOI Npo2pamu 3 isuku, Mae
cmamu 00HUM 3 pe3ysbmamie sug4yeHHsA aHO020 HABYAbHO20 NPeoOMemda.

BucHoeKu. lemoHcmpauiliHuli ekcriepumeHm — QisiaibHICMb, CPAMOBAHA HA YC8IOOMEHE 30CBOEHHSA YYHAMU HABYAbHO20 Mamepiasy, Cyms
AKOi' 8 pobomi HaO Npedmemom Mi3HAHHA. 3mMicm 00UHUUI HOBYAAbHO20 Mamepiany MOXHA npedcmasumu y 8ueasadi cucmemu
maeepoxceHb npo il icmomHi 03HaKuU. BeedeHHA KOXHOI icmomHOi 03HaKU Mo8'A3aHo 3 pPo38’A3KOM ni3HasanbHoi 3adayi. OOHUM
i3 crocobie po3e’a3ky makoz2o 3as0aHHA eucmynae OemoHcmpayiliHuli ekcnepumeHm, AKuli € HeobXxiOHOK CKAA0080H0
GOPMYBAHHA K/H04080I NMPUPOOHUYO-HAYKOBOI KoMremeHmHocmi, AKUli Mae micmumu OCHOBHI MmeopemuYHi i MPaKMuU4HuUX
3HAHHSA, He0OXiOHI 0719 PO3BUMKY HAYKOB0O20 CMUSKO MUCAEHHA YYHie.

K/TKOYOBI C/IOBA: memoOuKa Hag4aHHsA hi3uKu, 0ifanbHiCMe, NpupodHU40-HAYKO8a KOMIemeHmMHicmo, 0emMoHcmpauiliHuli ekcriepumeHm,
000, y3azansHeHull naaH Oign6HOCMI, 8ipMmyanbHUl eKcrnepumeHm.

BCTYN

MocraHoBKa npo6nemu. BignosigHo Ao KoHuenuii «HoBa yKpaiHCbKa WKona» Ta [epyKaBHOro cTaHg4apTy OCBiTU, HOBUIA
3MICT OCBITW, MOKNMKAHUI popMyBaTh B OCOBUCTOCTI KOMMETEHTHOCTI, HEODXigHI ANA ycnilWwHOI camopeanisauii y cycninbCTsi,
YCNILWHOro BUPILLEHHA XUTTEBMX NPo6aEeM, CMPOMOXKHOCTI Y NOAA/bLIOMY HAaBYaTMUCA Ta NPOBAAMTM NPOodeciliHy AiANbHICTb.
3riaHO 3 peKomeHaaLismu EBponencbkoro napnameHTy Ta Paau €sponu woao GopmMyBaHHA TaKMX K/TIOYOBUX KOMMNETEHTHOCTEN,
KoHuenujeto «HoBa ykpaiHcbKa wWwKona» nepesbadeHo 10 KAOYOBUX KOMMETEHTHOCTeN, ceped, AKMX "KomneTeHTHOCTI B
NPUPOSHUYMX HayKax | TexHoNoriAX. HayKoBe po3yMiHHA NPUPOAM i CyHaCHUX TEXHONOTIN, @ TAKOXK 34aTHICTb 3aCTOCOBYBATU MOrO
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B MPAKTUYHIM AiANBHOCTI. YMiHHA 3aCTOCOBYBATU HAayKOBMIA MeTOZ, CNOCTepiraTu, aHanisysatu, opmyntoBaTu rinotesm, 36upatm
[OaHi, NpOBOAMTM EKCNEPUMEHTH, aHaNi3yBaTK pe3yabTaTti." (KoHuenuis HoBoi yKpaiHcbKoi wKkoau, C. 11).

KoHKpeTu3auis npupoaHUY0-HAYKOBOI KOMMNETEHTHOCTI, 3A4iNCHIOETbCA LWAAXOM BUAINEHHA B ii 3MIiCTi CKNagoBux
(enemeHTiB), AKi HabyBalOTb peanbHOro AiANbHICHOrO i coLiaNbHO 3HAYYLLOrO BTIIEHHA B MEBHOMY NpegMeTHOMY MaTepiani Ha
PiBHI 7 HaBYanbHMX NpeameTiB. B HaBYanbHMX Nporpamax BOHM NpeacTaBneHi AK B «3MiCTi HaBYasIbHOro maTtepiany», Tak i B
«[leprkaBHMX BUMOrax WOAO0 PiBHA HaBYaNbHOI MiArOTOBKM YYHIB». Buxoaaum 3 3aBgaHb OCBITHLOI ranysi «[1pMpoao3HaBCTBOY,
NPMPOLHNYO-HAYKOBA KOMMNETEHTHICTb nepeabayae OBONOAIHHA YYHAMM TEPMIHONOMYHMM anapaTom MPUPOAHUYMX HaYK,
33CBOEHHA NPeAMETHUX 3HAHb Ta YCBIAOMIEHHA CyTi OCHOBHMX 3aKOHIB i 3aKOHOMIPHOCTEN, WO AaloTb 3MOTY 3p03yMmiTh nepebir
NPUPOAHUX ABULL, | NPOLLECIB; PO3YMIHHA YYHAMWU GYHOAAMEHTANbHUX igei | NpMHUMNIB NPUPOAHUYMX HaYK; HabyTTs docBigy
NPaKTUYHOI Ta eKCNepuMeHTasIbHOI AifANbHOCTI, 34aTHOCTI 33aCTOCOBYBATW 3HAHHA Yy MpoLeci Ni3HaHHA CBiTY; PpopMyBaHHA
LiHHICHMX OpiEHTaLI Ha 36epeXKeHHA NPUPOAN, FAPMOHIHY B3aEMOZAI0 NOAMHM | NPUPOAM, @ TAKOXK iAel CTaNoro po3BuTKY.

AHani3 akTyanbHUX gocnipxeHb. Mpobnema po3BUTKY NPUPOLHUYO-HAYKOBOI KOMMNETEHTHOCTI LWKONAPIB 3HAaXOAUTHCA
Ha CTapTOBOMY eTamni CBOro PO3BUTKY. BOHa po3rnaganaca B npauax YKPAIHCbKMX Ta 3aKOPAOHHUX BYEHWX, 30Kpema
M.C. ATamaHuyka, M.B. Tonoeka, B.®. 3abonotHoro, C.A. PakoBa, A.M. Kyxa, O.M. MNinuyk, LT. KpoxiHoi, [.A. bineupKoi,
H.O. Epmakosa, |. boTrpoca Ta iHWwKX.

AIK 3a3Hayvae B.l. TULLyK, CTaH cy4acHOro ¢isMYHOro eKCrnepumeHTY, 3pOCTatoue 3HaUYEHHA eKCnepuMeHTalbHUX MeTo/iB
LOCNIAXKEHHS B HayLi, NPOHUKHEHHSA X y BinbluicTb chep NOACbKOI AifNIbHOCTI, He3anepeyHe 3HAYEHHA EKCNEPUMEHTY B icTOPIi
pO3BUTKY i3WYHOT HAayKW, 3YMOBAOIOTL O6’EKTUBHY HEOOXigHICTb MocuneHHA posi Gi3MYHOro eKCnepMmeHTy B NpPaKTuLi
LIKINIbHOTO HaBYaHHA. AXKe 3aCBOEHHA YYHAMM 6araTbox GisMUHUX NOHATb, 0COBANBO NOHATL aBCTPAKTHOIO XapaKTepy, y BiApuUBI
Big, 4yTTEBMX 0OpasiB, NpM3BOAUTL A0 TOrO, LLO MMUCIEHHA Y4YHIB 3BOAUTLCA 4O OMEPYBAHHA MOHATTAMMW, BiAipBaHMMM Big,
npeameTiB i 06’eKTiB peasbHOro CBIiTY, NPU3BOAMUTL A0 HEYITKOrO X04Y MipKYBaHb, 4,0 NMOBEPXHEBOrO, GOPMasIbHOro 3ay4yBaHHs
maTepiany 6e3 ranbokoro nMoro ocmucneHHa (Tuuyk, 1993).

CyyacHUI cTaH 3aranbHoOi ¢i3MYHOT OCBiTM noTpebye BupiweHHA npobnemu BiAHOBNEHHS B NOBHOMY 06cA3i
L,EMOHCTPALLIMHOrO Gi3UYHOrO eKCnepumeHTy Ha ypokax ¢isuku B ymosax aediumty HeobxigHOro gna Hboro obnagHaHHA —
L,EMOHCTPALIMHUX NpUAaais, NPUCTPOIB, MOAENEN.

Bca icTopifa po3BUTKY MeTOAMKM HaBYaHHA Gi3MKKM, 3 NOYaTKy il 3apoaKeHHA AK NeJaroriyHoi HayKu, CBiAYUTb NPO Te, WO
CTAHOBNEHHSA i PO3BUTOK HaBYa/NbHOIO ¢i3UYHOrO eKCnepuMeHTY MOoB'A3aHUN 3 6OpPOTLOOI 3 AOrMATUYHICTIO BMKNAAAHHSA
WKiNbHOTO Kypcy Gi3MKM i NigBULLEHHAM OCBITHLOIO | BUXOBHOIO MOTEHLiaNy LbOro HaB4yabHOTO NpeameTa.

HeobxigHicTb WUWMPOKOIro BUKOPUCTAHHA Ha YPOKax Gi3vKM AEMOHCTPALLIMHOIO eKCNepuMeHTy 06yMOB/IEHA HACTYMHUM:

~ OpraHiYHMM 3B'A3KOM MiXK TEOPETUYHOI Ta EKCMEePUMEHTANIbHOK CKAAZ0BUMMU 3MICTy Oi3UKM-HAyKK, OTXKe i
Bi4NOBiAHOro HaBYaNbHOTO NpegMeTa;

- BMKOPMWCTAHHAM MOT0 fIK OAHOI0 3 aKTUBHMX METOAiIB HaBYAHHSA, CNPAMOBAHOIO: Ha MOTMBALLI0 HAaBYANbHOT AiANbHOCTI
YYHiB, KA BM3HAYAETLCA iX Mi3HABAZIbHUMM iHTepecaMu; Ha NiABUWEHHA eDEeKTUBHOCTI CNPUNAHATTA, OCMUCIEHHA, PO3YMIHHA
HaBYa/IbHOTO 3MICTY; Ha OpraHi3aLilo HaBYa/IbHOI AIANbHOCTI LWKOAAPIB, AKA XapaKTepU3YETbCA PO3BUTKOM iX Ni3HaBa/lbHUX
MOXNMBOCTEM;

- 1oro BnAuBY Ha GOPMYBAHHA B YYHIB TaKMX BAXKAMBUX /1A CY4ACHOI IIOAMHMU PUC OCOBUCTOCTI, AK KPUTUYHE CTaBNEHHSA
00 byab-akoi iHbopmaLii i nNparHeHH0 A0 3'AacyBaHHA i1 06'€eKTMBHOCTI, 34aTHICTL cnocTepiraTv, OCMWUCAIOBATU MNoAil, Wo
Bif0yBatOTbCA B HABKOIMLLIHBOMY JIFOANHM CBITi, TOLLO.

PaHiwe B YKpaiHi BUroTOBAAAUCA AEMOHCTPaLiiHi QisuyHi npunaam, aki He TiIbKM He MocTyrnanaucs, a YacTile manu
nepesary, 3 TO4KM 30pY OCBITHIX | TEXHIYHUX BUMOT [10 LLbOTrO HAaBYa/IbHOTro 06/1a4HAHHA, NOPIBHAHO 3 @aHANOMNYHUMM NPUNALAMM,
BMTOTOB/IEHUMM B iHLIMX KpaiHax CBiTy. [CHyBana cuctema noctavaHHA 0b6aagHaHHA B yci Micua Hawwoi KpaiHW. BapTicTb Takoro
obnagHaHHA Bignosigana GiHaHCOBUM MOXKANBOCTAM 3aKNaAiB OCBITU.

HuWHi cknanacs cuTyauis, Koam 6inbwicTb WKiNbHUX Gi3NYHUX KabiHeTiB malike He MaloTb 3a3HAa4YeHOro obnafHaHHs,
yepes 3acTapinicTb, HecnpaBHiCTb, abo cnucaHHA. CyyacHi KOMMAEKTU Npuaagis AnA AeMOHCTpauiHoro i nabopaTopHoro
di3NYHOro eKcnepumMeHTy MatoTb Ay»Ke BMCOKY BapTiCTb i JANEKO He BCi WKOM 3 Pi3HUX NPUYUH MOXKYTb Moro npuabatm, a
KOMM/IeKTauia KabiHeTy obnagHaHHAM Big Pi3HUX BUPOBHUKIB He 403BONSE MPOBOANTM AOCTAaTHIO KiNbKICTb AEMOHCTpPaLM, Lo
CYTTEBO BMJ/IMBAE HA AKICTb 3HAHb LWKOAAPIB 3 Gi3NKKM B 3aKNafax cepeaHboi OCBITH.

Ha Haw nornsg, € NOMUIKOBOK Ta TOYKA 30py, 3riAHO 3 AKO NabopaTopHi poboTu i gocnian matoTb nepesary Hag,
L,EMOHCTPALLIMHUM eKCNepuMEHTOM, 3MEHLLIEHHSA, HaBiTb BiACYTHICTb AKOTO iCTOTHO He BN/IMHE HA pe3yabTaTh HaBYaHHA Gi3nKM.
Taka TO4YKa 30py CynepeynTb BeAMYEe3HIl KiNbKOCTi HAYKOBO-METOAMYHMX Pob6IT, B AKUX PO3KpPWUTa pPoAb, Micue,
B33aEMO3YMOBJ/IEHICTb YCiX BUAiB WKiNIbHOTO Gi3MYHOTO eKCNepPUMEHTY.

Came UMM 3ymoB/ieHa HeobXigHiCTb po3B'A3aHHA 3a3HaYeHOoi Npobaemu.

MeTolo CTaTTi € [OCNIAKEHHS MEeTOAMKM OpraHisauii AeMOHCTPauiMHOro eKkcnepumeHTy 3 Oi3svKM SIK HeBig eMHOI
CKnaposoi GopMyBaHHA NPUPOAHUYO-HAYKOBOT KOMMNETEHTHOCTI B Y4HIB OCHOBHOI i CTapLUOi WKOAW.

METOAU AOCNIAXEHHA

3ara/ibHOTEOPETUYHI — BUBYEHHS MCUMXONOro-NefaroriyHoi Ta MeToaM4YHOI fiTepaTypyu 3 npobnemu ¢opmyBaHHA
KNOYOBUX KOMNETEHTHOCTEN Ta METOAMKM | TEXHIKM WKINbHOTO $Gi3MYHOro eKCnepMMeHTy B 3aKNaZax cepesHboi ocBiTH (aHanis i
CUHTE3; abCTparyBaHHA | KOHKPETM3aL,ia; y3arasbHeHHs | cucTeMaTnsalifa; iHAYKLIA | AeayKuif; NOPiBHAHHA Ta NPOTUCTABAEHHSA).
TeopeTuyHi — meToA, NPUYNHHO-HACNIAKOBOTrO aHaNi3y; MeTo/, iCTOPUYHOIO aHanisy; NPOrHO3yBaHHA. EMNipUYHI — BUBYEHHA Ta
y3ara/JibHeHHA MacoBOro Ta NepeaoBOro BITYM3HAHOIO Ta 3apyb6iXKHOro HayKOBO-NeAaroriYHOro A0CBiAy B KOHTEKCTi GOpMyBaHHA
B YYHiB NPUPOLAHNYO-HAYKOBOT KOMMNETEHTHOCTI.
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PE3Y/IbTATU AOCNIAXKEHHA

YacTKoBO BUPIWNTK Lo Npobaemy MOXKHA NOBEPHYBLUMCH [0 PaHille NonyasapHOro A0CBiAy CTBOPEHHA i BUKOPUCTAHHA
NpocToro camopobHoro ob6agHaHHA AN NPOBEAEHHA AEMOHCTPaLiMHOIO $Gi3MYHOro eKCNePUMEHTY.

Binbl Ai€eBMIN HAaNPAM BUpiWEHHA Liei Nnpobiemun NoB'A3aHMIA 3 CYYaCHOH TEHAEHLIED PO3BUTKY BITYM3HAHOI LIKOAN —
BNPOBAaAKEHHA B HaBYa/lbHWUIA MpPOLEC MYNbTUMEAIMHUX TEeXHO/IOFM, a TaKoX 3 Orns4y Ha Ty yBary, sika BigBoAMTbCA
KoMnN'toTepu3aLlii 3aKkiagie ocBiTH.

PO3BMTOK Cy4acHMX My/nbTUMEZINHUX 3acobiB L03BOIAE peani3yBaTM OCBITHI TEXHOOTIT HAa NPUHLMMNOBO HOBOMY PiBHi,
BMKOPWUCTOBYIOUYM ANA UMX Linel NporpecuBHi TexHiYHI iHHOBauji. o cydacHUX MynbTUMeailiHMx 3acobax BigHOCATbLCA 3acobu
MOZEeNOBaHHA i Ti, PYHKLiIOHYBAHHA AKUX FPYHTYETbCA HA TEXHOIOTIAX, AKI OTPMMANU Ha3BY 8ipMYyas1bHA pPeasbHiCMs.

Lo sipmyanbHux 06'ekTiB abo NpoueciB BiAHOCATb €1EKTPOHHI MOAeNi K PeasbHO iCHYHUMX, TaK i yABHUX OB6'EKTIB i
npouecis.

BipTyanbHy peanbHiCTb CTBOPIOIOTb MyNbTUMEAINHI 3ac0bM, AKi HafaloTb 3BYKOBY, 30pOBY M iHWI BUAW iHDOPMALi,
CTBOPIOIOTb i/1103it0 BXOAMKEHHSA | NPUCYTHOCTI KOPUCTYBaya B CTEPEOCKONIYHO NpeacTaBeHoOMY NPOCTOopi.

HasBHicTb 3acobiB mMoaentoBaHHs i TexHonorii "BipTyasnbHa peasibHICTb" BKa3ye Ha MOMK/IMBICTb MNEpPeHeceHHn
LEeMOHCTPaUin ¢isuyHMX 0O6'eKTIB 3 AEMOHCTPALIMHOIO CTO/Ny BYMTENSA Ha €eKpaH MynbTUMeginHuX 3acobiB, 30Kpema Ha
iHTEPAKTUBHY My/NbTUMEZINHY [OWKY, abo BeNMKWUA ekpaH. LiAa MOMKAMBICTbL MOMKe 4acTKoBO 6yTW peanizoBaHa LWAAXOM
OEeMOHCTpaLii BCiM y4HAM Knacy $parmMeHTiB HAafABHWUX €N1eKTPOHHWUX HaB4YaNbHMX MOCIOHMKIB, NiAPYYHUKIB i3UKK, B AKMX
BiATBOPIOOTLCA B ANHaMILi i3nYHi ABULLA | npouecH.

Pa3om 3 TUM AOLiNbHICTb | eDEKTUBHICTb ICHYIHOUMX | CTBOPIOBAHMX KOMN'IOTEPHUX AEMOHCTPALLIM 3a1€XKNTb Big METOAMNKU
iX BUKOPUCTaHHA, AKY MOBUHHI BPaxoByBaTH fK iXx pO3pO6HUKM, TaK i KOpUCTyBaYi.

TaKMM YMHOM, B Cy4acHY METOAMKY HaBYaHHA Pi3nKu, B ii TpaguuiiHmi po3ain "MeToamKa i TexHiKa WKinbHOro ¢isnyHoro
ekcnepumeHTy", Tpeba 060B’A3KOBO BK/IOYATU NUTAHHSA, NOB'A3aHi 3 MOro PO3LWMPEHHAM 33 PAXYHOK Cy4aCHUX MyAbTUMELiMHNX
3acobiB. HaBiTb Npy HaABHOCTI HEOBXigHMX ANA AeMOHCTpaLin Gi3MYHUX Npunagis, NPUCTPOIB, Moaenen AoLiNbHO 404aTKOBO
BMKOPUCTOBYBATM MY/NbTUMESIMHI 3acobu. KoMn'toTepHi AeMOHCTPaLil MOXYTb BYTU CaMOCTIMHUMMK, HAaNPUKAAA, ANA NOKasy
di3snyHMX 06'€KTIB, AKI HEMOX/IMBO MPOAEMOHCTPYBATM 3a AOMNOMOIOK TPagmUiMHOro obnagHaHHA ¢i3sMYHUX KabiHeTis, i
3AiMCHIOBATUCA Pa3oM 3 TPAZMUIAHUMK AeMOHCTpaLiamu. Ane He NoTpibHO nNepebinbliyBaTV OCBITHI NepeBary AeMOHCTPaLLn
BipTyanibHUX 06'eKTiB. MalbyTHIl yunTenb Gi3MKM NOBUMHEH 3HATM NPO BipTyasibHi Gi3nYHI 06'€EKTH, BMITM iIX BUKOPUCTOBYBATU B
HaBYa/IbHOMY NPOLLECi, a/1e HA 3aHATTAX MeTOANKMN Gi3nKN, 0COBANBO METOAMKM | TEXHIKM LWKiNbHOTO Gi3UYHOTO eKCnepumeHTy,
NOBMHEH KOPUCTYBATUCA peasibHUMM GiSUYHUMM NPUIaLaMK, NPUCTPOAMU, MaTepianamu. Lie oaHa 3 HaliBaXkMBILLMX CKNaf0BUX
AKICHOI NpodeciiHOi NiAroToBKM MalibyTHIX BUMTENIB Qi3MKM Ta yMOBa nonepesKeHHs HeobrpyHTOBaHOI NiAMIHWU TPaAULIMHUX
LEMOHCTPALiM KOMMN'IOTEPHMMM, WO OCTaHHIM 4acoM CMOCTepiraETbCa y WKoAAX. BipTyanbHi eKcnepuMMeHTUM MOBWMHHI
L,0MNOBHIOBATM HATYpPHi, MOZEN0BATU Te, YOO BAYKKO YN HEMOMKAMBO NOBAUMTK, CTATU IHCTPYMEHTAMM, WO ePeKTUBHO CNpUAIOTL
npouecam iHTepiopu3adii Ta ekcTepiopmsadii.

Y HaBYa/NbHIl Ta METOAMYHIN NiTepaTypi 3 di3nKKM TepmiH "gocnia" GakTUYHO BUKOPUCTOBYETLCA ABOGIYHO. Lle HeobxiaHo
BpaxyBaTW Mig, 4Yac 3'ACyBaHHA METOAMKM OEMOHCTPaLiiHOro ¢isMYyHOro eKkcnepMmeHTy - peanbHOro i BipTyanbHoro. [ga
TAYMaYyeHHA TepMmiHy "pocnig" HapewTi 403BOAWUTL AATW BiANOBIAb HA MUTAHHA: YW € BIOMIHHICTD MiXX GPOHTaNbHUMM
nabopaTopHUMK gocnigamu i pobotamu? Lia Bignosigb BNAMHE Ha METOAMKY iX NPOBEeAEHHA Ha YPOKax $i3nku.

B oaHWX BUNaKax nig, 40CNiA0M PO3YMitOTb TiIbKM Cam MPOLLEC BiATBOPEHHSA (i3UUYHOIO ABULLA B LUTYYHO CTBOPEHMX YMOBAX.

CnoBo "pemoHcTpauia" (Big nat. Demonstration - Nokas) 03Ha4yae HaoYyHMIN 06pa3 03HAMOMNEHHSA CNyXadiB 3 Byab-AKUM
ABMLLEM, MPegMETOM.

OTKe, Nig, AeMOHCTpaUito focnigy (Npu BKasaHOMy MOro T/AiyMayeHHi) ciig po3ymiTv npea'sBNeHHA OAHOYACHO BCiM
YYHAM KNnacy npegmerta ix nisHaBabHOT AiANbHOCTI abo OKpeMMX Moro 03HaK 3a LONOMOTO0 TaKMX NPUAALIB, NPUCTPOIB Ta iHLLNX
3acobiB, AKi 3a6e3nevytoTb HAOYHICTb LEMOHCTPOBAHOIO.

B iHWKMX BUMagKax Tepminm "pocnig" i "ekcnepnmeHT" MatoTb 0O4HAKOBUI ceHC. TOMy B Noanbluomy byaemo BXMBATU
3aMiCTb 4,BOX HA3B "AeMOHCTPaALiMHNI ekcnepumeHT" i "aeMOHCTpaLinHWiA focnia" TiNbKM nepLly, BBAaXKatoum ix CMHOHIMamMU.

EKCnepuMeHT — Lie AiaIbHICTb 3 MeTOO NMi3HaHHA BNACTMBOCTEN | 3aKOHOMIpHOCTEN Bi3UYHMX TiN | ABULL, LWWAAXOM BNAMBY
Ha 06'eKTN gocnigKeHHA cnewiaibHUMM IHCTPYMEHTaMU | Npuaagamu.

AKWO AeMOoHCTpauia gocnigy nepenbayae cnocTepexkeHHs 3a TMM, Lo BiabyBa€eTbca 3 MeToto diKcaLlii 30BHILIHIX 03HaK
[,eMOHCTPOBaHOro 06'eKkTa, 30Kpema NoKaszamm BUMIpIOBaZIbHUX NPUAAAIB (AKLLO BOHW BXOAATH B AOCNIAHMLKY YCTAHOBKY), TO
NnpoBeAeHHA AEeMOHCTPALLIMHOMO eKCnepumeHTy He 0BMEXKYETLCA BKa3aHO CUCTEMOLO 4.

CTpyKTypa i 3MicCT gianbHOCTI, NOB'A3aHOT 3 4EMOHCTPALIMHMM HaBYa/IbHUM €KCNEPUMEHTOM, BUMIMBAIOTD i3 3arajibHOro
naaHy NpoBefeHHA HAYKOBOrO EeKCMepuMEeHTY, af)Ke "LWKiNbHUI HaBYa/NbHUI EKCNepuMeHT ABAAE CO6OK BifOOpPaKeHHA
HayKOBOTo MeToAy BUBYEHHA Gi3UYHUX ABULL, TOMY MOMY (XOY BiH i HE TOTOXHMIT HAYKOBOMY) MOBMHHI BYTU NPUTaMaHHi OCHOBHI
enemeHT Gi3MYHOro eKCnepmMmeHTyY, B pe3y/bTaTi YOro yYHi 3MOXKYTb OTPUMATU YABJEHHA NPO HAYKOBUIM eKCnepumeHTanbHUM
metog" (Byravios, 1988).

Mip, yac NnaHyBaHHA HAaYKOBOTO eKCMEPUMEHTY BU3HAYAETbCA META i 3aBAaHHA eKCNepUMEHTY 3 BUCYHEHHAM HeobXigHUX
O/ NepeBipKu rinoTes, BUBMPaETbCA 06'eKT AOCAIAKEHHA, MOTO AOCNIAXKYBAHI NApPaMeTPH; BU3HAYAETbCA METOAMKA EKCNEPUMEHTY
BMXO4AYM AIK 3 00/M1afiHAHHA, TaK i cMcTeMM onepaLii, BUKOHYBAHMX B X04i PobOTW, BM3HAYAETbCA NOCNIAOBHICTL Aochifis B
eKCnepumMeHTi, BUBUPatoTbCs MeToAM 06PODBKM pe3ynbTaTiB BUMIPIOBAHD i LUAAXM NEPEBiPKM HA Ll OCHOBI BUCYHYTUX rinoTes.

BM3HayatoumM NOCAigOBHICTb AiM, WO CKNAAZaloTb AiSNIbHICTD — HaBYa/bHUNA i3SUYHUI eKCNepuMeHT — He noTpibHo
nepcoHidikyBatH i Aii, nepegbayvaoum, WO KOXHA 3 HUX MOXKe ByTH BUKOHaHa byab-AKMM CyH'eKTOM HaBYa/IbHOIO NpoLLecy.

3a3HayeHa cucTema A, B 3arafibHOMy BUNaAKy, byae BUrNaaTv Tak:

1. BUxoaaum 3 NOrikKM BUBYEHHA KOHKPETHOro ¢GparmMmeHTy HaB4a/lbHOrO MaTepiany, BUSHAYAETbCA MeTa eKCNEPUMEHTY,
Moro 3aBgaHHA abo BMCYyBaAETbCA rinoTesa, AKky Tpeba nepesipuTy.

53



PHYSICAL & MATHEMATICAL EDUCATION issue 4(26), 2020

2. 3'ACOBYETbCA, AKMM LIAAXOM MOMKHA BUPIWKTU cHOPMyNbOBaHi nepes UMM 3aBAAHHA, 30Kpema 3'ACOBYETbCA
NPUHLKXNOBA CXema A0CAIAHOT YCTaHOBKMW.

3. BubupatoTbca HeobxigHi npunagu i matepianu.

4. 36upaeTbca JOCNIAHMLKA YCTAaHOBKa.

5. BU3Ha4yaeTbCA NOCNIAOBHICTb ONepaL,ii nig Yac BUKOHaHHA 4OCNi4iB.

6. 3BePTAETLCA YBara y4yHiB Ha Te, 3a UMM came HeobXifHO cnocTepiraTv. BUKOHYETbCA aocnig,. PikcyoTbes pesynbratu
CNOCTEPENKEHD.

7. AHanisyoTbCcs OTpUMaHi pesynbTaTi i opmytoTbCAa BiANOBIAHI BUCHOBKM.

Llel nnaH AianbHOCTI BU3HAYA€E y3araNbHEHE eKCnepuMeHTaslbHe BMiHHSA, fiKe, 3TiAHO 3 CYy4aCHUMMU BUMOTamMM LLUKINbHOT
nporpamu 3 ¢i3nKK, Mae CTaTM OAHUM 3 pPe3yNbTaTiB BUBYEHHSA JAHOTO HAaBYA/bHOIO NpegMerTa.

LianbHicTb — A@MOHCTPaLiNHUI eKCnepuMeHT CNPAMOBaHA Ha YCBiZOMIEHE 3aCBOEHHA YYHAMM HaBYalbHOro MaTepiany,
CyTb AKOI B po6OTi Ha4, NPeaAMETOM Mi3HAHHA.

3MICT OAMHUL HABYANbHOTO MaTepiany MOXKHa NpPeacTaBUTU Yy BUFAALI CUCTEMM TBepAKEHb Mpo ii iCTOTHI O3HaKu.
BBeAEeHHA KOXHOI iCTOTHOI 03HaKKM NOB'A3aHO 3 PO3B’A3KOM Ni3HaBaNbHOI 3a4a4i. OgHMM i3 cnocobiB po3B’A3KY TAKOro 3aBAAHHSA
€ AEeMOHCTPALMHNI ekcnepumeHT. MNicns 3’AcyBaHHA YMOBM Ni3HAaBANbHOMO 3aBAAHHA, 3p0O3YMiBLUM 1OT0 BUMOTY abo NUTAHHSA,
BM3HAYAETbCA, WO HEOOXiAHO 3HAWTU | AKUM LUNAXOM, BCTAHOBJIIOOYM MOrO OCHOBHI PUCK Ta YMOBM 3A4iMCHEHHSA, peani3yeTbea
HamMiuyeHWI NNaH Ail, aHaNi3yeTbCca OTPMMaHUM pe3ynbTaT. Llel 3aranbHWiA NnaH AiANbHOCTI KOHKPETU3YETHCA NEBHOK CUCTEMOLOD
ain.

AKLLO iCTOTHA 03HaKa BBOAWTLCA 3@ OMNOMOTOL0, HANPWKNAA, OLHOTO 3 C/IOBECHUX METOAIB HAaBYAHHSA, TO Lie GOPMYIHOBAHHA
No BiAHOLIEHH!O 10 AEMOHCTPALLIMHOIO eKCNepUMEHTY MOXHA PO3rnaaaTHh AK "rinotesy", AKy Tpeba nigTBepanTH. B LbOMY BUNaaKy,
BMXOAAYM 3 GOPMYNIOBAHHA TBEPAMKEHHA MPO iCTOTHI O3HAKKM, BU3HAYAETLCA AKMM LUJAXOM MOXKHA BiATBOPUTU Lel npeamet
Ni3HaHHA, NNAHYETbCA | NPOBOAMUTLCA EKCNEPUMEHT, MOPIBHIOIOTLCA OTPUMAHI pe3ynbTatv 3 "rinoTesoto".

OmKe, OI3UYHUIN AEeMOHCTPALIMHUIA eKCnepuMMEHT 3aBXKAM BifobpaKae 3aranbHi CTPYKTYPHi enemeHTU BOJIbOBOI,
CBiAOMOI, LinecnpaAmMoBaHoOi AiaNbHOCTI — YCBIZOMMAEHHA METU AifNbHOCTI, CKAAZaHHA ii NAaHy, BUKOHAHHA LbOro naaHy, pobota
3 pe3yNbTaToM.

3BMYalHO, B KOXXHOMY KOHKPETHOMY BMMAAKy OKpemi Aii 3a3HAYeHOro nJjaHy MOXKyTb 006'€eAHYyBAaTUCA i, HaBMaKw,
PO3LUMPIOBATUCA 33 PAXyYHOK BBeAEHHA HOBUX Ail, HANPUKNAL, PO3rnaay Npuaaay, yCTaHOBKM, ix Bya0BU, NpuHLUMNY Aji, AKWO
BOHM He Bynu paHiwe BigomMi yuHAM.

3 HaBeAeHoi cucTeMM Aii BUAHO, WO B NAaH NPOBEAEHHA AEMOHCTPALiMHOrO eKCNepuMeHTY BXOAATb Aii, AKi NoB'A3aHi 3
OEMOHCTPALLIEI0 AOCBIAY B NepLIOMY MOro po3ymiHHi. JemMoHCTpauia Aocnigy moxke 6yTM CKnagoBoto (ane He BM3Ha4YabHO)
LiANbHOCTI, NOB'A3aHOI i3 3acTOCyBaHHAM iHWWX METOAIB HaB4YaHHA i nepegbayaTM TaKy cucTemy Aild: OAEMOHCTpaLis
LOCNIAHWLUBKOI YCTAHOBKM, BKasiBKa Ha ii 6yaoBy, 3BepHEHHA yBarM Ha Te, 3a UMM HeobxigHO cnocTepiraTv, NpPoBeAeHHA
LeMOHCTpaLi, GiKcyBaHHA pe3ynbTaTy CNoCTepeKeHHs.

3a3HayeHuIt NNaH AiANbHOCTI @aHANOFYHUIA | ANA BUNAAKY BipTYanbHOrO AEMOHCTPALLIMHOrO Gi3UYHOro eKcnepumeHTy.
Pasom 3 TMMm, npu oro nposeaeHHi HabyBae 3HaYeHHA BMMOra, KA BUMIMBAE 3 CAMOrO MOHATTA "BipTyasibHa peasnbHicTh" —
CTBOPEHHSA iN103ii BXOAKEHHA | NPUCYTHOCTI Y4YHIB B CTEPEOCKOMIYHOMY YABHOMY NPOCTOPIi. BUKOHAHHA LLiEl BUMOTU 3a1€XnTb Big,
pO3pOo6HMKIB BiANOBIAHMX KOMM'IOTEPHUX Mporpam, Wo noTpebye BUKOPUCTAHHA CneuiafbHUX 3HaHb ncuxosorii i disionorii
CNPUNHATTA 06'EKTIB 332 LONOMOTOIO Pi3HWUX OpraHis BiaYyTTA. LLilt BUMOTri BignoBiaatoTb Taki 0c06MBOCTI 306pakeHb Ha eKpaHax
MyNbTUMEAINHUX 3acobis: 1) BipTyanbHe obnagHaHHA ANA AOCNiAiB Mae BigobpaxaTv peanbHi AeMOHCTpauUiiHi npunagm,
NPUCTPOi, moaeni; 2) 306paxKeHHs, iX 3MiHW MOBMHHI 3'ABAATUCA HA eKpaHi nicna nonepegHbOro ob6roBopeHHs cyb'ekTamum
HaBYa/NIbHOIO MpoOLecy Ta MPUMHATTA BiANOBIAHMX pilleHb; 3) PO3MIWEHHA NPUNALIB, 3 AKMX CKNALAETbCA AOCAIAHMLbKA
YCTaHOBKa, O4HAKOBA AN1A peasnbHUX i KOMN'IOTePHUX AEeMOHCTPaL,ii.

Opyra i TpeTa ocobuMBicTb 306parkeHb He € 060B'A3KOBOIO NiJ, Yac NPOBEAEHHA AEMOHCTPaL,i BipTyanbHMX 06'eKTiB, WO
CYNPOBOAKYIOTb HAaBYANbHY AiANbHICTb LUKONAPIB, NOB'A3aHY 3 BUKOPUCTAHHAM PiSHUX METOZAiB HaBYaHHA.

ENekTpoHHI mozeni npunagis, NpUCTpoiB, JOCAIAIB CTBOPIOIOTL YMOBU A/1A Ginblu ACKPaBoro obniky HACTYyMHWUX puc
di3NYHOro eKCNepMMEHTY: i30/110BaHHA A0CIAKYBAHOr0 ABULLA Big, BNAMBY iHWMX HECYTTEBUX ABULL,; BUBYEHHA iOro B "unctomy"
BUINIAAI; MOXUBICTb MO0 BiATBOPEHHA Y CTPOro $iKCOBAaHMX YMOBaX; MNNIAHOMIPHiI 3MiHW YMOB [0CAigy. Y TaKOMY eKCnepuMeHTi
CTa€ peani3oBaHOK TeHAEHLA BNPOBAAMKEHHA LOCUTb TOYHUX BUMIPIOBAHb B I@MOHCTPALLIMTHOMY eKCNepuMEHTI.

Y 60-Ti poku XX CTONITTA OTPUMANM NOMYAAPHICTb NPOMNO3ULLIT NepeHeceHHs YaCTUHWU JOCNIAIB 3 AeMOHCTPaLiiHOro ctony
BUMTENA Ha poboui micuA yuHis. Li gocnian manum Hasey "dpoHTanbHOro ekcnepumeHTy" abo "nabopatopHux gocnigis". MisHiwe
3'ABU/IMCA MPONO3ULii BUKOPUCTAHHA B LAEMOHCTPAUIMHUX AO0CAIfAaX BUMIPIOBAaHb Gi3MYHUX BENINYMH, SIKi OyAM NpUTamaHHI
nabopatopHUm poboTam (GpoHTanbHUM poboTam, NPaAKTURYMY). Lia TeHAEHLN YA0CKOHANEHHA AeMOHCTPALiHOro ¢isuyHoro
eKcneprMMeHTy Haibinbl NoBHO BUABAANACA B poboTax metoaucTiB-disnkis.

BipTyanbHUIt 4eMOHCTPALIMHUI eKCNepuMEHT MA€E A0AATKOBI MOXKANBOCTI ANA NiABULLEHHA TEMMIB HAOYHOCTI TOTO, L0
LEMOHCTPYETLCA, BUKOPUCTOBYHOUM OCOBAMBOCTI KOMN'toTepHOT rpadikn: HEOBMEKHUI AEMOHCTPALLIMHWIA CTiN; Po3LWMpeHni
Habip iHCTpyMeHTIB gns dikcauii iHpopmauii Ta rpadiyHOro KOMeEHTYBaHHA €KpPaHHMX 300pa’keHb; MOMKAUBICTb 36eperkeHHs
dikcoBaHoi iHpOpMaLii B eNeKTPOHHOMY BUIIAAI; MOXAMBICTb 36epekeHHn iHbopmauii B AnHamiuvHii dopmi (Bigeodaiin).
IHTEPAKTUBHICTb BKA3yE Ha B3aEMOAjil0 Cyb'eKTiB HaBYa/NbHOTO Mpouecy 3 NeBHUM 3acobom: CyH'eEKTUM HaBYaNbHOrO mpouecy
BN/MBalOTb Ha GOPMYBAHHSA | 3MiHW 306pakeHb; cami 306paKeHHs, iX 3MiHU BNANBAIOTb Ha 3MICT AifANbHOCTI BUMTENSA | YUHIB.

BUCHOBKUM TA MNEPCNEKTUBU NOAANBLUOIO AOCNIAXKEHHA

[eMOHCTpauiiHUA eKCNepuMEeHT NMpU BUBYEHHI ¢i3MKM B LWIKOI € HEOOXiAHOW CKNaZoBOK (OPMYBaHHA K/HOYOBOI
NPUPOLHNYO-HAYKOBOT KOMMETEHTHOCTI, AKUA MA€E MICTUTU OCHOBHI TEOPETUYHI 3HAHHA i NPaKTUYHI YMiHHA, HeobXxigHi ana
PO3BUTKY HAYKOBOrO CTUAD MUC/IEHHA YYHIB; CMPUATU OBOJIOAIHHIO HUMW CUCTEMOIO METOAIB eMMiPUYHOro i TEOPeTUYHOro
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Ni3HaHHA, eKCNepMMEHTAIbHOTO AOCNIAXKEHHA NPOLLECiB, ABULL i 3aKOHIB Npupoau; GopMyBaT! 34aTHICTb BUC/I0B/HOBATU CBOI
OYMKM Ta obMmiHloBaTUCA HayKoBolo iHPopmaLieo. 3anponoHoBaHa OpraHisauia MNpouecy HaB4YaHHA, CNPAMOBAHOMO Ha
bopmyBaHHA NPUPOLHNYO-HAYKOBOT KOMMETEHTHOCTI YYHIB, CPUATUME PO3LUMPEHHIO 3B'A3KIB MiXK OKPEMUMM TEMAMU B MEXKaX
Kypcy Gi3nKu, miknpegMeTHUX 3B’ A3KIB Ta 3B’A3KIB MidK PI3BHUMM rany3amMu LWKINbHOT OCBITK; 3aKnaze NigrpyHTa Ans noganblioi
npodecinHoi, HayKOBO-40CNIAHNLBKOT AiANbHOCTI LUKOAAPIB.
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THE ROLE OF DEMONSTRATION EXPERIMENT IN THE FORMATION OF NATURAL SCIENCE COMPETENCE IN STUDENTS
M.V. Kalenik
Makarenko Sumy State Pedagogical University, Ukraine

Abstract.

Formulation of the problem. The problem of the development of natural science competence of schoolchildren is at the initial stage of its
development. It involves students mastering the terminological apparatus of the natural sciences, mastering subject knowledge, and
understanding the essence of the basic laws and patterns that allow understanding the course of natural phenomena and processes;
students' understanding of fundamental ideas and principles of natural sciences; gaining experience in practical and experimental
activities, the ability to apply knowledge in the process of learning about the world; formation of value orientations on nature
conservation, harmonious interaction of man and nature, as well as the idea of sustainable development. The article offers modern
views on the role of demonstration experiments in the formation of students' scientific competence and the very structure of scientific
competence of students as a holistic system of value-semantic orientations, knowledge, abilities, skills, and attitudes due to personal
experience in science. mobilized in specific contexts of her life.

Methods. Analysis of conference materials, collections of scientific and scientific-methodical works, periodicals, electronic resources, self-analysis
of own experience, analysis of the experience of teaching physics at school by teachers of different categories, systematization,
generalization.

Results. The current state of using a demonstration experiment in school as one of the active teaching methods aimed at motivating students’
learning activities, which is determined by their cognitive interests, its focus on improving the perception, understanding of
educational content, impact on the organization of students' learning activities, which is characterized by the development of their
cognitive abilities, its role, and advantages over the laboratory experiment. The expediency and efficiency of existing and created
computer demonstrations are considered. A single generalized plan of activities during the full-scale and virtual demonstration
experiment is proposed, the basic requirements for them are determined. The plan of activity defines the generalized experimental
skill which, according to modern requirements of the school program in physics, should become one of the results of studying the
given subject.

Conclusions. Demonstration experiment - an activity aimed at the conscious assimilation by students of educational material, the essence of which
is to work about knowledge. The content of a unit of educational material can be represented as a system of statements about its
essential features. The introduction of each essential feature is associated with the solution to the cognitive problem. One way to
solve this problem is a demonstration experiment, which is a necessary component of the formation of key scientific competence,
which should contain the basic theoretical and practical knowledge necessary for the development of the scientific thinking style of
students.

Keywords: methods of teaching physics, activity, natural science competence, key competence, demonstration experiment, experiment,
generalized plan of activity, virtual experiment.
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OCOBJ/IUBOCTI BMPOBAAXKEHHA HAYKOBO-TEXHIYHUX AOC/NIAXKEHD
Y NPOLEC HABYAHHA MATEMATUYHUX AUCLUNNIH

AHOTALIA

DopmynioeaHHA npobaemu. Baxcausum KomnoHeHmMom npogpeciliHoi nid2zomosku malibymHb020 iH#eHepa € HaBYaHHA MAMEMaMUYHOMY
MOOenI08AHHIO  MPUPOOHUYUX, MEXHOA02IYHUX, EKOHOMIYHUX rpoyecie | ABUW, MOB'A3GHUX 3 [POEKMYBAHHAM,
KOHCMPYOBAHHAM, 8UPOBHUUMBOM | eKcrayamayiero mexHiyHux 06'ekmie ma MexaHiYHux cucmem. Taxke HABYAHHA 3
HeobxioHicmto nepedbayae BUKOPUCMAHHSA HAYKOBO-MEXHIYHUX O0CAIOHEHb 8 ONAHYB8AHHI MamMeMamuyHuUx OUCYUmiH.

Mamepianu i MemoOdu. [lns ompumaHHA pe3ysnbmamie 8UKOPUCMAHO MeopemuyHi (aHAnNI3 HayKosuX Oxcepesn 8 2asy3i MamemMamu4yHo20
MOOes08AHHA Pi3udHUX npouecie 018 pPo38’A3aHHA HAYKOBO-MeXHIYHUX 3a0a4) ma eMmnipuyHi (CnocmepexeHHs 3a 0C8imHIim
npoyecom ni02omosKu MalibymHix iH#ceHepie 0718 8U3HAYEHHA MO3UMUBHO20 B1/1U8Y HAYKOBO-MeEXHIYHUX 00CMiOHEeHb HA
pieeHb onaHy8aHHA MamemMamu4HUX OucyunaiH) Memoou HayKo8o20 MowyKy.

Pe3synemamu. O6rpyHmosaHo, wo mamemamuyHe MOOeo8aHHA 8UCMYNAE 8rnauU8o8UM 3acobom akmusisayii docnioHUYbKoI disabHocmi
mMalibymHix iHxeHepis. Ha npuknadi 00cniOneHHA A8UWA PE30HAHCY HA0AaHO MemoOuYHi pekomeHOayii wodo cynposody
HAYKOBO-MeXHIYHO20 O0CNIOHCEHHSA, AKI CUParMeca Ha 0807100iHHA CMYOeHMaMu 3aKOHI8 (hi3uKu, meopii dugepeHyianbHuUX
PiBHAHbL MA BUKOPUCMAHHA KOMIN tomepHoi 2paghiyHoi iHmepnpemayii po3e’sasKy.

BucHoeKu. []na ycniuHo2o onaHysaHHsa MalbymHimu iH¥ceHepamu euwoi ma fpuKkaaoOHoi MamemamuKu epekmusHUM € MOCMAHOBKA i
pO38’A3aHHA 30800HHA, AKI MAIOMb XapaKmep HAyKoB80-mexHiYHo20 00cnioxeHHsA. MamemamuyHe MoOento8aHHsA i3uyHuUX
npoyecie NOCUMIOE ix yc8i0OMAEHHA, A MOMY € eqheKmuBHUM iIHCmpymeHmom npodgpeciliHoi nidzomosku malibymHix iHxeHepie.
P038’A3y8aHHA NMPUKAAOHUX 3a0a4, Nobydosa mamemamuyHux modesnel ma ix OUHAaMIYHQ 8i3yasni3auyis € OCHOBO 8 opaaHi3ayii
npobemMHO20 HaBYAHHA MA HayKoeo-00cnidHoi pobomu cmydeHmis.

K/IKD4YOBI C/IOBA: mamemamu4yHe MOOento8aHHsA, 00CniOHUUbKa OisnbHicme, iHxeHep, npogeciliHuli po38UMOK, mMexaHiyHa cucmema,
He3a2acaroYi KoAUBAHHS, PE30HAHC.

BCTYN

MocraHoBKa npo6aemn. OCHOBHUM 3aBAAHHAM iHXXEHEepHOi OCBiTM € 3abe3neyeHHA rapaHTOBaHOMO PiBHA NiArOTOBKM
daxiBu,iB, WO BiANOBIAAE BUMOraM Cy4acCHOI CBITOBOI EKOHOMIKM Ta MiXKHAPOAHUM cTaHAapTam. CKOPOYEHHA Yacy Ha BUBYEHHA
YHOAAMEHTANbHUX ANCUMNAIH, HEOOCTATHIM piBeHb NpodeciiHoi CNPAMOBAHOCTI HAaBYaHHSA Ta OpraHisaLii HayKoBO-40CiAHOT i
TBOPYOI AiANIbHOCTI CTYAEHTIB NPOAOBXKYIOTb CMOHYKATU 40 MOLWYKY HOBUX Niaxoais, inen, opm i MeToAiB HaBYaHHSA, 34aTHUX
NOKPALMUTX 3MICT OCBiTM i piBEHb MiATOTOBKM BWMMYCKHWKIB. IHXeHep AnA ycniwHoi poboTu 3a dpaxom NOBMHEH BONOAITU
IPYHTOBHMMM 3HAHHAMM 3 MaTEMATUKM, Gi3UKKM, TEXHIYHOT MeXaHiKKM i 3HaTM 06aacTi X 3acTocyBaHb y NpodeciliHii AiaNbHOCTI.
be3 3HaHHA MaTeMaTUYHUX MEeTOZIB i 3aKOHIB i3NKK AiANbHICTb B Pi3HOMAHITHMX rasy3ax TEXHIKM HEMOK/IMBa.

MaTemaTnyHe MmogentoBaHHA OMUCYE MPUPOAHMYI, TEXHOIOTIYHI NPOLECH i ABMLLA, 30KPEMA MeXaHiYHi KOHCTPYKL,i, y
BUINALI MaTEeMATUYHUX BUPA3iB, SIOMIYHO NOB'A3aHMX MiXK cO60t0, HanpuKknag, y dopmi andepeHuianbHux abo anrebpaiyHmx
PiBHAHb Ta HepiBHOCTEN. AK NOKa3ye NpaKTWUKa, BiNbLWICTb CTYAEHTIB TEXHIYHMUX CNeLiafibHOCTEN, HABITb TaKMX, XTO AEMOHCTPYE
BMIHHA NpaLoBaTh 3 MaTEMATUYHWM anapaTom, Big4yBatoTb TPYAHOLLI Y BUKOPUCTaHHI MaTeMATUYHUX 3HaHb NPU PO3B’A3yBaHHI
KOHKPETHUX NPUKAAAHNX 3a4au4.

OueBUAHOI € HEODXiQHICTb OPIEHTYBATM CTYAEHTIB Ha TaKy HaBYa/IbHY AifNIbHICTb, AKa 6 4,03BOMAA CYTTEBO BMN/IMHYTU HA
iX npodecinHuit iHTeneKkT B LiOMy. BUKOPUCTAHHA eNemMeHTiB MaTeMaTUYHOTO MOZE/II0OBAHHA B MPOLECi HaBYaHHA BULLOI Ta
NPUKNALHOT MaTEMATUKKN € BNIMBOBMM 3aCOBOM aKTMBI3aL,ii JOCNIAHMLBKOI 4iANIbHOCTI Ta OCHOBOI GopMyBaHHA NpodecinHmx
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KOMNETEHTHOCTEM MalbYTHiX iHXKeHepiB. 3a3HayeHe aKTyanisye AoCniaxKeHHsA 0cobMBOCTEN YNPOBAAKEHHA HAYKOBO-TEXHIUHUX
[OCNIAXKEHb Y NPOLEC BUBYEHHA MATEMATUYHUX ANUCUMUNIH.

AHani3 aKTyanbHUX gocnipKeHb. MTMTaHHAM MOTUBALLIT BUBYEHHA MaTEMATUUYHUX AMUCLMNAIH, Npobaemam bopmyBaHHSA
npodecinHMX KOMNETEHTHOCTEN CTYAEHTIB TEXHIYHUX Ta EKOHOMIYHUX CMneuiasibHOCTEN NPUCBAYEHO BEAWMKY KiNbKiCTb PoObIT,
30KpeMa, poboTu aBTopa (KopHiiuyk, 2008, 2004, 2014, 2017). BaxkAMBMM B KOHTEKCTI A0CNIAKEHHA 6a4YMMO HayKOBi pO3BiaKM
OO0 MOZEeNOBAHHA NPOLLECiB HA MaKpPO- | MiKpO- PiBHAX Y CMeLiani3oBaHUX BipTya/bHUX CepeAoBULLAX, Ha AKOMY Haro/10WyTb
B. lWamoHs (LWamoHsn 2019), O. CemeHixiHa (Semenikhina, 2020 (1), 2020(2)). Takox NnepcnekTMBHUM B6AYAETLCA BUKOPUCTAHHA
aKMEeOoNOriYHOro Niaxoay, AKMI BUKOPUCTOBYETLCA A/1A NPOdeciiHOro po3BUTKY KOHKPETHOT 0COBUCTOCTI. 3a3HAUYMMO, LLLO KaKMe»
B 0COBUCTICHO-NpodeciMHOMyY 3pocTaHHi (NpodeciiiHe «akme») — Le NCUXONOTIYHWUIN CTaH, AKUIA € BULLMM PiBHEM Yy NpodeciitHomy
CTaHOBNEHHI NOAMHM Ha SaHWIA MPOMIXKOK Yacy. AK 3a3HayvatoTb C. Kanayp ta O. Copoka (Kanayp, 2020), sKicTb OCBiTHiX nocayr
AIK YHiBepcasibHa KaTeropia KOMMNIEKCHOI OLiHKM AianbHOCTi 3BO, NOBMHHA PO3rnaaaTUCA Yy KOHTEKCTIi akMeoofrii.

[na Toro, wob 6yTn y TpeHAi CydacHUX HayKOBO-TEXHIYHMX PO3POBOK Yy ranysi MaTemaTMUYHOIO MOAENIOBAHHA, Pa3oM i3
CTyAeHTaMu 6yn10 onpaLboBaHO 3azayy NPO 3aCNOKOEHHA HaraToNaHLIOrOBOT KONMBANbHOI CUCTEMU B YMOBAX HEBU3HAYEHUX
36ypeHb (BocTpikos, 2006) Ta CTBOPEHHA MaTeEMaTUYHOT MOAENi PO3paxyHKY MPOCTOPOBOro NOTOKY Y FigpomMalunHax i nepernag,
pe3ynbTaTiB po3paxyHKy y rpadivHii popmi Ta uncenbHomy surnagi (Kpyna, 2019).

Merta cTaTTi: Ha NpPUKNaAi MaTeMaTUYHOT MoAeNi ABMLLA PE30HaAHCy onucaTM 0cob/IMBOCTI BNPOBAAMKEHHA HAYKOBO-
TeXHIYHMX AO0CNIAMKEeHb B NpOLLeCi HABYaHHA BULOI Ta NPUKAAAHOI MaTeMaTUKK; PO3LWMPUTU Aiana3oH peasnbHUX 3aCTOCYyBaHb
MaTEMATUKWN, CNPAMOBAHUX Ha NOrNUGNEHHA TEOPETUYHUX 3HaHb 3 Teopil AudbepeHLiNHUX PiBHAHb, HA MOLWYKOBO-AOCAILHY
po6OTY CTYAEHTIB, WO CNPUATUME NiABULLEHHIO PiBHA NpodeCiitHOI NiAroTOBKM daxiBLiB y raiysi aBTOM0ObiNIbHOro TpaHCNopPTy Ta
arpoiHxeHepii.

METOAU AOCNIAXKEHHA

[na oTpMMaHHsA pe3ynbTaTiB BUKOPUCTAHO TEOPETUYHI (aHanNi3 HAYKOBUX AKepen B ranysi MaTemaTUYHOro MOAEet0BaHHSA
di3snyHMX Npouecis ANA Po3B’A3aHHA HAYKOBO-TEXHIYHMX 3a4a4) Ta eMMipUYHi (CNocTepeskeHHs 3a OCBITHIM NPOLLECOM MigroTOBKM
ManbyTHIX iHXeHepiB AN1A BW3HAYEHHA MO3UTMBHOIO BMAMBY HAYKOBO-TEXHIYHMX [OCAIAXEHb Ha pPiBeHb ONaHyBaHHA
MaTeMaTUYHUX UCLUMNIH) METOAM HAYKOBOTO NOLLYKY.

PE3Y/IbTATU AOCNIAXKEHHA

MpoBegemo matemaTMyHe OOCNIAXKEHHA ABULLA PE30HaHCY, A0 AKOro NpM3BOAATb BMMYLLEHI He3racatodi KoJMBaHHA.
Mogenb nobyanoBaHO Ha OCHOBI 3aKOHIB Gi3nKK, Teopii AndepeHLUianbHMX PiBHAHDb 3 BUKOPUCTAHHAM KOMN't0TepHOI rpadivHoi
iHTepnpeTaLii po3B’a3Ky.

BaXk/IMBMM acnekToM y MOAENOBAHHI MeXaHiYHMX KOHCTPYKLIM i cuctem € pudepeHuianbHi piBHAHHA. MpocTum
NPUKNALOM KOJIMBAHb, L0 BUHWUKAOTL Y BiNbLU CKAAGHUX MEXAHIYHUX CUCTEMAX, € PyX Gi3UYHOTO Tina, AKe 3’ €QHaHe 3 NPYXUHOI0.
[Ons 6araTbox MOAIGHMX cUCTEM 3ajadva LOCNIAKEHHA KONMBaHb 3BOAWUTLCA A0 PO3B’A3yBaHHA MiHIMHUX AudepeHLianbHUX
PiBHAHb 3i cTanMMK KoediuieHTamu.

MeployeproBuM 3aBAaHHAM Y NPOEKTYBAHHI Ta KOHCTPYIOBAHHI TeXHIYHMX 06'EKTIB yCiX BUAiB € 3an0biraHHA PyMHIBHOT
Lii pe30HaHCHMX KOIMBaHb (pUc. 1). Pe30HaHC — Lie ABMLLLE CTPIMKOrO 3pOCTaHHA aMNAITYAM BUMYLLEHMX He3aracaloumx KoaMBaHb
cuctemu. MpuUunHOK pe3oHaHcy € 36ir 30BHILHbOT YacTOTH i3 BHYTPILWHLOK (BAACHOK) YaCTOTOK KO/AMBaAbHOI cuctemu. Lie
ABMLLE 3YCTPIYAETbCA B acTpodi3unLLi, eNeKTPOHiLi, onTuui, akycTuui. NpoTe HanyacTilwe pe3oHaHC BiAOyBaETbCA Y KAACUYHIN
byaiBenbHii mexaHili, a TaKoXK y rigpo- Ta aepomexaHiui. Ha »kanb, y 6aratbox BMNagKax ue ABULLE BUHUMKAE CaMe ToAj, Konu
BOHO € abCONOTHO HebaXKaHUM.

(6 -
. - T \:

Puc. 1. fiBuwe pe3oHaHcy
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OpHUM i3 KPOKiB BMpIiLLEHHA L€l Npobiemu € po3B’s3aHHA 3a4a4i W0A0 BU3HAYEHHS BAACHOI YaCTOTU KOIMBAHb CUCTEMM
33 LOMOMOrO0 CKNaAaHHA AndepeHLianbHUX PiBHAHb LUX KOUBAHb.

PosrnaHemo pgudepeHuianbHe pPIiBHAHHA, AKe OMUCYE 3aracatodi KOAMBaAHHA | Oy/N0 OTpMMaHe Yy [AOCAIAMEHHI
ondepeHLinHUX mogenei mexaHiyHmx cuctem (KopHiuyk, 2018):

mx" +cx' + kx = F(¢). (1)

Lle piBHAHHA onucye pyx Tifa Macol m, WO 3aKpinjeHe A0 NPYXWUHU (3KopcTKocTi k) Ta 3’eaHaHe 3 amopTu3aTopom (i3
KoediLliEHTOM NOrIMHAHHA €), Ha AKe Ai€ 30BHiWHA cuna F(t). AKWO amopTM3aTop BiACYTHIN (a0 MM HEXTYEMO cuaamu onopy),
TO y piBHAHHI (1) KoediuieHT ¢ = 0 — KonnBaHHA Hesaeacatoyi. Mpu ¢ > 0 — KoAMBAHHA 3a2acaroyi. AKWO Ha CUCTEMY 30BHILLHI
CUAW He AjtoTb, To BBaxaemo F(t) = 0, a konnsaHHa sinbHuMu. Y Bunagry F(t) # 0 — KonnsaHHA 8UMYWEHI.

MexaHiamun 3 06epToBMMM YaCTMHAMM 33a3BMYAN MICTATb CUCTEMM, AKI CKNAAAOTLCA 3 TiNa, 3aKPINJIEHOro Ha NPYKUHI 3
aMopPTM3ATOPOM, i 30BHILLHA CUIA B AKUX € rapMoOHilHoto: F = Fycoswt abo F = Fysinwt, ae ctana Fy —amnnityaa nepiognyHoi
cuAn, a w —ii Kpyrosa vacrorTa.

[na BMBYEHHA BUMYyLIEHUX KonuBaHb (F # 0), TO6TO He3aracatoumx Ko/MBaHb Nif A€t 30BHIiWHbLOT cnam Fycoswt,
NOKNaAeMO Y PiBHAHHI (1) KoediuieHT nornnHaHHsa ¢ = 0. OTpUMaeMo HeoaHoOpiIAHE AndepeHLianbHe PiBHAHHA:

mx" + kx = Fycoswt. (2)

3aranbHUii pPo3B’A30K HEOAHOPIAHOIO PIBHAHHA AOPIBHIOE CYMi 3arafibHOro PO3B’A3KYy OAHOPIAHOrO PIBHAHHA X; Ta
YaCTUHHOrO PO3B’A3KY HEOAHOPIAHOMO PIBHAHHA X3 X = X1 + X,.

3aranbHuit po3s’A30K BiANOBIAHOTO 0aHOPIAHOTO piBHAHHA Mx'' + kx = 0 mae BUrAaA: X; = ¢1CoSwot + C,Sinwgt, ae

k . . .
Wy = |[—— (prFOBa) B/1aCHa YaCTOTa KONMIMBAHb CUCTEMMU, AKA CKNAAAETLCA 3 TI/1a, 3aKPINNEHOrO Ha NPY*XUHI.
m

MpnnycTMMOo cnoyaTKy, WO 30BHILIHA i BNACHA YacTOTU He PiBHI: W # wgy. YaCTUHHMI PO3B’A30K X2 MOAAEMO Y BUMNALI
X, = Acoswt , 3Haxoanmo noxigni: x', = —Awsinwt, x"', = Aw?coswt , Aaki niactasnaemo y pisHAHHA (2). OTPUMaEmoO:
—mw?Acoswt + kAcoswt = Fycoswt,
3BiKM BUPAXKAEMO HEBILOMUI NapameTp A:

F Lo Fo/
_ 0 _ m o/Mm
A= k-mw? ~ k_mw? T @Z_2° (3)
m m

_ Fy/m o , . .

Tomy x, = coswt. OTKe, 3aranbHuUii Po38’A30K PIBHAHHA (2) Mae BUrNAA:
2 wi-w?
_ . Fy/m
x(t) = cicoswyt + cysinwyt + Wcoswt. (4)

Cranic; i ¢, Bu3Hayaemo 3a novatkosmx ymos x(0) i x'(0).
BMKOHYyOUi MaTeMaTUYHi NepeTBOPEHHA 3 BBEAEHHAM CMiBBiAHOWEHDb Y NPAMOKYTHOMY TPUKYTHUKY ana C, cosa, sina

- 2 2 _A . _ B . o
(C =VA? + B?, cosa = o Sina =< ), Ae a — da3a KoNMBaHb, Ta 3 BUKOPUCTAHHAM GOPMYAN KOCMHYCA CYMM KYTiB, 3arasibHui
po3B’A30K (4) HabyBae BMrAaay:

x(t) = Ccos(wot — @) + L™ coswt. (5)
wi—w

AK 6a4uMmo, pPes3yNbTYOUUIA PyX € CYNepnosuLLiEld ABOX KOIMBaHb: OAHOIO — 3 BIACHOK YacTOTOW Wy, @ APYroro — 3
4YaCTOTO 30BHILLIHBOI CUU W.

AKLLO NPUMNYCTUTY, LLLO BNACHA YaCToTa W, HabAMKEHO AOPIBHIOE 30BHILLHIM YacToTi w (w = w,), To amniityaa A byae
HeCKiHYeHHO BesnKoto (A — o) — dopmyna (3). IHoAi KOPMCHO NOAABATU TOTOXKHICTb (3) y TaKOMY BUTNAL,:

k—mw? 1-—(w/wg)>? ~— k-
Tyt % Ha3MBAETbCA CTAaTUYHMM 3MILLLEHHAM NPYXWUHU 3 XKopcTkicTio k nig pieto ctanoi cunmn Fy, a p — KoediuieHT

1
[1-(w/wo)?|’

O4eBMAHO, WO p = +00 AKWO W — Wy. B UbOMy i nonarae ABuMLLe Pe30HaAHCY — HeobMeKeHe 3pOCTaHHA amnaiTyam
KONMBaHHA A (3a BiACYTHICTIO cvn onopy) Npy HabAUMKEHHI W A0 Wo.

MU npunNycKanu, Wo w # wy. AKOI XK KaTacTpodu CAif 0YiKyBaTH, AKLLO w i Wy TOYHO 36iratoTbes (w = wg)?

Mpw uboMy piBHAHHA (2), Nicna noainy Bcix 40AaHKIB Ha m, HabyBae BuUrNagy:

NOCUNEHHA: p =

F,

x" + wix = ;‘)coswot. (6)

P03B’A30K HeoAHOpiAHOTO AndepeHLianbHOro piBHAHHA (6) 3HaX0AMMO METOAOM HEBU3HAYeHWUX KoedilieHTiB, y
pe3ynbTaTi YOro OTPUMAEMO:

R .
x(t) = o, tsinwyt. (7)

AKLWLO B po3B’A3Ky (7) 3a4aTv novaTkosi ymosn m = 1, Fy = 100, w, = 50, To oTpumaemo dyHKL;t0:
x,(t) = tsin50t. (8)

[eomeTpuyHy iHTepnpeTauilo po3s’asKy (8) nposeaeHo 3a gonomoroto nakety GRAN1 (puc. 1). Pe3oHaHcHa KpuBa
obmekeHa npaMUmMU X = t, x = -t. Tpadik iNOCTPYE, AK HEOOMEKEHO 3pOCTAaE aMNAITyAa KOIMBaHb Y Pasi YNCTOrO pe30HaHCy Npu
w = wy. Lle ABMLLe MOXHa po3rnagaTu, AK NOCUNEHHA BAACHUX KOIMBaHb CUCTEMM Mif, Ai€I0 30BHILLHIX KOMBAHD TI€l X YacTOTH.

Ha npaKtuui mexaHiyHa cuctema 3 fy»Ke Manvm 3aracaHHAM NiJ, Ai€l0 pe30HaHCHMX KONMBaHb MOXKe 3/1amaTucaA. fsuiue
pe3oHaHCy MoKe ByTV NPUYMHOI PYMHYBAHHA MOCTIB, ByAiBenb Ta iHWMX CNopyA, AKLWO BAACHI YAaCTOTK iX KOAMBaHb 36iratoTbeA
3 4aCTOTOK CUAM, WO Ai€ NepiognUYHO, HaNnpPUKAaa, Yepes obepTaHHA He36anaHCOBAHOrO MOTOPY.

Ane pe3oHaHC MoXKe ByTu He inLie WKiaAMBMM. KOPUCHI NposABM pe30HaHCy CNOCTEPIraeMO Y NiACUNEHHI 3BYKY MY3UUYHUX
iHCTPYMEHTIB 3aBAAKM KOpNycy riTapu Ta mixis 6asaHy, HanawTyBaHHA pagionpuinmaya Ha 4acToTy pagiocTaHuii. OTKe, ronoBHe —
po3paxyBaTy i NpaBuaIbHO 06paT NOTPIGHY YacToTy.
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OBrOBOPEHHA

MobynoBa po3rnaHyTOi MaTeMaTUYHOI MoAeni «fABULE PEe30HAHCY», a TaKOX CTBOPEHHA i aHani3 6araTbox iHWMX
MogZenei NpuKAagHoro 3micty, BiabyBaeTbca B Mnpoueci iHAMBIAYaNbHOI Ta NOLWYKOBO-4OCAIgHOT poboTu 3i 3p06yBavyamm
6aKanaBpcbKOro piBHA 3 cneuianbHocTell «ABTOMOGINBHUI TPaHCMOPT» Ta «ArpoOiHXeHepia», Ha 3acigaHHAX HayKoBOl
npo6eMHOi rpynu Nig, KePiBHULUTBOM BMKAaZauya 3@ TEMAaTUYHUM HanpAMom « MaTemaTuyHi MoZeNi y TEXHIYHIM Ta iHXeHepHil
LiANbHOCTI». OTpUMaHi po3pobKM Ta pe3ynbTaTh JOCNIAKEHD LEMOHCTPYIOTHCA Ta NPE3EeHTYHTLCA CTYAEHTaMM Ha MiXKHapPOAHUX
HayKOBO-MpPaKTUUYHMX KoHbepeHUiax (Hanpuknag, MixkHapogHi HIMK «HaykoBa gianbHicTb AK Waax popmyBaHHA npodeciiHmx
KomneTeHTHoCTel ManbyTHboro daxisua» 2017 p., 2018 p. (M. Cymu); | MixkHapogHa HIMK «AKTyanbHi acnektn po3sutky STEM-
OCBiTM Y HaBYaHHI NPUPOAHNYO-HAYKOBUX gucumnii» 2018 p. (M. KponmeHUubKKin); V MixkHapogHa HIMK «lHTerpauiiiHa cuctema
OCBiTW, HayKM | BUPOBHMLTBA B CydacHOMY iHpopmauiiHomy npoctopi» 2019 p. (m. TepHONiNb)), Ha CTYAEHTCbKUX KOHbEepeHL,iax
Ta KOHKypCcax HayKoBMX pobiT, a TaKOXK Ha ceMiHapax 418 BUKNAAauiB maTeMaTMKM HKUTOMUPCbKOT 06acTi.

BUCHOBKU TA NEPCNEKTUBU NOAANBLUOIO AOCNIAXKEHHA

MaTtemaTuyHe MoAeNtoBaHHA TEXHIYHUX MPOLLECIB € OCHOBO OpraHi3aLii npo61emMHOoro HaB4aHHA Ta HAyKOBO-A40CAIAHOI
pPO60TU CTYAEHTIB, OT)KE, HEBIA EMHOK CKNAaA0BO PO3BUTKY NPOdECIMHNX KOMNETEHL MalbyTHIX iHKeHepiB.

Pe3ynbTaTOM CTyAEeHTCbKOI MOLYKOBO-A0CNIAHOT PO6OTM Y HanpsAMi MaTeMaTUYHOTO MOAENOBAHHA cTaE GOPMYBaHHA
€AVHOTr0 NPUPOAHNYO-HAYKOBOIO NiAX0AY A0 BUCYBaHHA rinoTes, NOCTaHOBKM Npobiemu, 40 NOLWYKY WAAXIB X BUPiLLEeHHS. Mpu
nobyfoBi MaTemMaTUYHUX MOAeNeN CTYAEHTU HaBYAOTbCA NMepexoanTn 40 CNPOLLEHOro, CXeMaTUYHOIO ONUCY AOCAIAKYBaHOMO
peanbHOro 06'ekra.

Cnupatoumnch Ha iHAMBIAYaNbHWUI Niaxig, akKMeonorivyHi 3acaam, 3 MeToro BCebiuHOro po3BUTKY MalbyTHix daxisLis, ana
bopmyBaHHA X MaTEeMATUYHWUX, TYMAHITapHWUX, TPAMATUYHUX, OPATOPCbKUX Ta iHWWUX NPOdECiMHNUX KoMMeTeHLin, HayKoBui
KEepPiBHUK OPraHi3oBYE MOLIYKOBY, AOCNIAHULbKY pPob6OTYy. YMIHHA 3acTOCOBYBATM MATEMATMYHI HABMYKM | 3HAHHA npu
po3B’A3yBaHHI peasbHWUX 33434 HaAA€E CTYAEHTAM 3HAYHWUI CTUMYNIOBANbHUI BNAMB. CTYAEHTM NPU LbOMY BYaTbCA NPABUbHO,
33 Cy4aCHUMM CTaHZapTaMuM O0OPMAATU | AEMOHCTPYBaTWM pPe3y/abTaTu CBOIX AOCAigXKeHb. Mpu LbOMY HAYKOBWUW KepiBHUK
CTBOPHOE YMOBM AnA Nyb6aivHMX BUCTYNiB HA ceMiHapax, A/1A y4acTi y KOHKypcax Ta npe3eHTaLii po3poboK Ha KoHbepeHLaAX.

BMKOpMCTaHHA MaTeMaTM4YHOro MOAEe/Nt0BaHHA AOMNOMAra€e NOCUAUTU MisHaBa/ibHY MOTUBALLIIO CTYAEHTIB NPU BUBYEHHI
MaTEMATUYHUX SUCUMNAIH, 3a6e3nedye PO3yMiHHA TOTO, WO MaTeMaTUUYHUIA anapaT — He NPOCTO iIHCTPYMEHT AN 064YUCNEHHSs, a
11 3acib HayKOBOro A0CNiAKEeHHSA Ta CBigoMoi NpodeciiHOl AiANbHOCTI iHXeHepa.
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FEATURES OF INTRODUCTION OF SCIENTIFIC AND TECHNICAL RESEARCH
INTO THE MATHEMATICAL DISCIPLINES® LEARNING PROCESS
Olena Korniichuk
Zhytomyr Agro-technical College, Ukraine
Abstract.

Formulation of the problem. An important component of the training of future engineers is training in mathematical modeling of natural,
technological, economic processes and phenomena associated with the design, construction, manufacture and operation of technical
facilities and mechanical systems. Such training necessarily involves the use of scientific and technical research in mastering
mathematical disciplines.

Materials and methods. To obtain the results used theoretical (analysis of scientific sources in the field of mathematical modeling of physical processes
to solve scientific and technical problems) and empirical (observation of the educational process of training future engineers to determine
the positive impact of scientific and technical research on the level of mastery of mathematical disciplines) search.

Results. It is substantiated that mathematical modeling is an influential means of intensifying the research activities of future engineers. On the
example of the study of the resonance phenomenon, methodical recommendations determined for the support of scientific and
technical research, which are based on students' mastery of the laws of physics, theory of differential equations and the use of
computer graphical interpretation of the solution.

Conclusions. For successful mastering by future engineers of higher and applied mathematics it is effective to set and solve problems that have
the character of scientific and technical research. Mathematical modeling of physical processes enhances awareness of students,
and therefore is an effective tool for training future engineers. Solving applied problems, building mathematical models and their
dynamic visualization is the basis for the organization of problem-based learning and research work of students.

Key words: mathematical modeling, research, engineer, professional development, mechanical system, non-damping vibrations, resonance.
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NEAATOTIYHE OBI'PYHTYBAHHA CTPYKTYPU KPEATUBHOI KOMMNETEHTHOCTI MAMBYTHIX ®AXIBLIB
AEKOPATUBHO-NPUKNAAHOIO MUCTELITBA

AHOTALIA

B cmammi posenadaemeca i 0b6rpyHMosyemMoca CmMpyKkmypa KpeamusHoi KommnemeHmHocmi malibymHix ¢axieyie O0ekopamugsHo-
MPUKAAOHO20 MUCMeYmMaea 8 KOHMeKCMI nedazo2iYHuUX NpuHYUnie i npoyecy i popmysaHHs.

@PopmyntoeaHHA npobaemu. Cmamms npucesveHa npobaemi o6rpyHmysaHHA CMpyKmypu ma popMy8aHHsA KpeamusHoi KomnemeHmHocmi
malibymHix gaxisyie deKopamusHO-MPUKAAOH020 MUCMEeYMBa Ha OCHO8I Nedazo2iYHuUX NpuHYyurie.

Mamepianu i memodu. [ocnioxeHHA CrnupaeMesca Ha Maki meopemuyHi memodu O00CNiOHeHHA AK aHani3 inocogcbKoi, ncuxonoezo-
nedazoeivHoi nimepamypu 3 npobnemu 00cniOHeHHA Ona 8u3Ha4YeHHA MOoHAMIUHO-KameaopiansHo2o0 anapamy ma
06rpyHMy8aHHA (1020 meopemu4HuUX 3acad; aHasi3, cucmemamus3ayito i y3azanbHeHHs icHytouo20 docgidy ma nybaikayid,
npucea4eHUx MUMAHHIO, WO 8UBYAEMbCHA, Y OPYKOBAHUX NepioOUYHUX 8UOAHHSAX

Pe3syaemamu. B pe3ynemami meopemuyHO20 aHANI3Y, HO OCHOB8I BU3HAYEHHA PAOY MPUHYUMi8 oceimu Ha OCHO8i iHOUBIOYanbHO-
KpeamugHo2o nidxody, 6ys10 y3a2anbHeHo OYyMKU HaYKOB8Ui8 U000 CMpPyKmMypu KpeamueHoi KoMnemeHmMHocmi i 8U3HAYEHO, U0
OCHOBHUMU ~CMPYKMYPHUMU KOMMOHEHMAMU KpeamueHoi KomrnemeHmHocmi malibymHix cpaxieyis OdekopamugHo-
MPUKAAOHO20 MUCMeymad €: yiHHicHo-momusayitiHul, npogeciliHo-koeHimueHul, KpeamusHo-0ifnbHicHUU ma pegaekcusHul.
3anponoHosaHi nedazoeiyHi NPUHYUMNU, WO CAPUAIOMb POPMYBAHHIO 30207bHUX KAKOYOBUX KomriemeHmHocmel axisuyie
0eKopamueHo-MpUKAAOHO20 MUCMeymed, € 302a1bHONPUUHAMUMU, |, B00HOYAC, CPAMOBAHI HA iHOusIdyanizayito mpoyecy
npogeciliHoi nidecomosku malibymHix ¢haxisyie 0eKopamueHo-NPUKAAdHo20 MUCMeymead i Crpusaloms OPMyB8aHHIO 8 HUX
cneyugidHux KomnemeHmHocmel. 3’AC0BAHO, W0 KpeamueHa KomnemeHmHicmeo nepedbavae 30amHicmos KpeamugHo dismu 8
cumyauisx HegusHa4eHocmi Ha 0CHo8i 3006ymux 3HaHb, 8MiHb, HABUYOK ma HabymMo2o nonepedHb020 0cobucMicHo20 A0Csidy.

BucHoeKu. TeopemuyHull aHani3, 8U3HAYEHHA CYyMHOCMIi ma 3micmy KpeamusHoOi KomnemeHmMHocmi 00380UAU 3GNPONOHY8amu e7adcHe
6a4yeHHA CMPYKMypu KpeamueHOi KomrnemeHmHOCMI, AKA BKMOYAE UiHHICHO-MmomusayiliHul, npodgeciliHo-KoeHimueHud,
KpeamugHo-0ifanbHicHUll ma pegaiekcusHuli KOMIOHeHMU KpeamusHoi KomnemeHmHocmi malibymHix ¢haxisuie dekopamueHo-
npuknadHozo mucmeymea. CyKynHiCmb ma 63aEMO38’A30K UUX KOMMOHeHMi8 Moxce 3abe3neyumu 6ucoKuli pieeHb
chopmosaHocmi  KpeamugHoi  KomnemeHmHocmi  mMalbymHix — ¢axisuie  0eKopamueHo-NpuUKAadHo20 mucmeymasa.
lMepcrniekmueu nooanbwux 00CAIOHEHb 1eHamMb y MAOUUHI PpO3POBKU Ma meopemuyHo20 06rpyHMy8aHHsA Nedazo2iyHux ymos
opmysaHHA KpeamusHoi KomnemeHmHocmi malibymHix ¢haxisyie dekopamueHO-NPUKAAOHO020 MUCMeEYMBd 8 3aKAa0ax 8UUOI
ocsimu.

K/TKOYOBI C/IOBA: KpeamusHa KoMnemeHmMHicms, Cmpykmypa, KpeamueHuli KomnoHeHm, malibymHi ghaxieyi dekopamusHO-MpuKAadHo20
mucmeymea.

BCTYN

MocraHoBKa npobsiemu. [11a cy4acHUX YKPAiHCbKMX 3aK1a4iB BULWLOT OCBITU XapaKTepHa aKTMBHA peanisauis moaepHisau,i
Ta iHHOBALLT, Ba*KNIMBUM PaKTOPOM YCMILLIHOCTI SKMX € 0COBUCTICTb daxiBLsA, OPIEHTOBAHA Ha KPeaTUBHY Aif/IbHICTb, 34aTHA 40
NOCTIMHOrO CAMOBAOCKOHANEHHSA 1 CaMOPO3BUTKY. Came ToMy CTpaTeriyHMmM Hanpamom pepopm y BiTYM3HAHIN BULL i OCBITI CTaE
CTBOPEHHS YMOB AR 3aCBOEHHA MalbyTHIMKM daxiBLAMM KpeaTUBHUX CNocobiB AiaNbHOCTI Ta HOBUX MOAENEA MUCIEHHSA, LLO
BMMara€ po3BUTKY AK KPUTUYHOTO, TaK i TBOPYOro CTaBNEHHA A0 AiMcHOCTI. loCArHEHHA BU3HAYEHOro 3aBAaHHA Y BULLIN OCBITI
L,i/IKOM 3aN1€KNTb Bif, PiBHA NiAroTOBKM MalibyTHix daxiBLiB, i, 30Kkpema, ¢paxiBLiB y cdepi AEKOPATUBHO-NPUKNALHOTO MUCTELTBA.
Ona dopmyBaHHA 3a3HauyeHMX AkocTel ¢axiBuaM HeobXiAHO BMITU KPUTUYHO MWUCAUTM, BiACTEKYBATM HOBI TeHAeHUil B
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TPAgMLINHWUX Niaxodax, NparHyTM A0 NoAONaHHA WABNOHIB B AEKOPATUBHO-NPUKNALHOMY MUCTELTBI, TOOTO BOAOAITU
KPeaTMBHO KOMMETEHTHICTIO.

Y cyyacHii ncuxonorii Ta negaroriui npobaema KpeaTMBHOCTI po3rnaganaca 6araTbma BiTuMsHAHUMMM (O. AHTOHOBOIO,
[. BoroasneHcbKoto, J1. Epmonaesoto-TomiHoto, B. Mansko, B. MaBneHko, /1. NaHamapbosum, O. AKoBeBo0) Ta 3apybiKHUMM
(Oxk.Findopaom, E. ae boHo, [. NepKkiHcoHoM, P. CTepHbeprom, E. ToppeHcoM) HayKoBLAMM.

TeopeTKo-MeTOAMYHI  acNeKT PO3BUTKY TBOPYOro MOTeHUiany, TBOpYMX 3A4ibHOCTEN CTyAeHTCbKOi mosoai
06r'pyHTOBaAHO B HAayKOBMX NpauaX TakUX yueHux, Ak: . AnbTwynnep, O. Kyyepasuii, O. MaTiowkiH, A. Conory6 Ta iH. Mcuxonoro-
nefaroriyHi acneKkTU po3BUTKY KPEaATUBHOCTI CTYAEHTCbKOI Mosioai posrnaganu B. Mopos, T. ®puutok, J1. XapueHko, /1. W pariHa
Ta iH.

Mpobnemy ¢opmyBaHHA KPeEaTUBHOCTI CTYAEHTCbKOI MO0 penpe3eHTOBaHO B AOC/IAMKEHHAX OCTaHHIX POKiB
(B. BoKkcropH, |. bpsakoBa, O Bapnakosa, |. IpuHeHKo, T. lyceBa, T. enTkosa, O. Kyueson, B. Mopos, I. LLaxiHa).

He3Baxkaloum Ha YNCNEHHI AOCNIAKEHHA 3a3HAYEHOro NUTaHHA, Npobiema GopmMyBaHHA KpeaTUBHOI KOMNETEHTHOCTI
ManbyTHIX ¢axiBLiB AEKOPAaTUBHO-NPUKAALHOIO MUCTeLTBa po3pobneHa HeAOoCTaTHbO MOBHO i He 3Hallaa [0CTaTHbOro
BMCBIT/IEHHS B Cy4aCHWUX HAayKOBMX A0C/iIOKEHHAX, HE3BaXKatouM Ha ii 3HaUYLWICTb ANA Teopii M NPaKTMKM NpodeciiHoi ocBiTU. Bce
ue i 0bymoBUIO Halle 3BEPHEHHA A0 AaHOT NpobaemaTrKu.

MeTa cTaTTi No/iArae y TeopeTMyHomMy OBrpyHTYBaHHI CTPYKTYpU KpeaTMBHOI KOMMNETEHTHOCTI malbyTHix ¢daxisuis
L,EeKOPaTUBHO-MPUKIALHOIO MUCTeLTBa. BignosigHo o meTn 6yan nocTaBneHi 3aBAaHHA: BUOKPEMIEHHA PAAY NPUHLUMNIB OCBITH
Ha OCHOBi iHAMBIAYaNbHO-KPEATUBHOIO MNiaxo4y, fAKi cnpuaAtoTb GOPMYBAHHIO KPeaTUBHOI KOMMETEHTHOCT; BW3HAYEHHA
ocobamnsocTeit npodeciiHOi NigroToBKM ManbyTHiX daxiBLiB AEKOPaTUBHO-MPUKAAAHOIO MWUCTEUTBA; y3arajbHEHHA AYMOK
HaYKOBL,iB WOA0 CTPYKTYPY KpeaTUBHOI KOMMNETEHTHOCTI.

METOAU AOCNIAXEHHA

JocnigeHHs CNMPaETbCA Ha TaKi TEOPETUYHI MeToaMn AOoCAigKeHHA AK aHani3 ¢inocodcbKoi, NcMxonoro-neaaroriyHoi
niTepatypyu 3 npobnemu AOCNIAKEHHA ANA BU3HAYEHHS MNOHATIMHO-KaTeropiafbHOro anapaTy Ta OOFPYHTYBaHHA Moro
TEOPETUYHUX 3acad; aHasi3, CUCTEMATU3ALLIIO i y3araJibHEHHA iCHYOYOro A0CBiAy Ta NybniKauii, NPUCBAYEHUX MUTAHHIO, LLO
BMBYAETLCA, Y APYKOBAHMX NEPIOANYHUX BUAAHHSAX.

TEOPETUYHI OCHOBU AOCANIAXKEHHA

PopmMyBaHHA KpeaTUBHOI KOMMETEHTHOCTI MalbyTHiX ¢axiBLiB AEKOPaTUBHO-NMPUKNALHOMO MMUCTELTBA BWMMArae
LOTPUMAHHA LNOro psay NPUHLMNIB OCBITKU, cepen, AKMX, MO-neple, NPUHLMM EQHOCTI Teopii i NPaKTUKM MUCTELTBA, AKUU
03HAYaE, WO TEOPEeTUYHi OCHOBM NMpeaMmeTa NepeBipAlOTbCA i YTOYHIOTLCA Ha MPAKTULL, CTAlOUYM BULLMM KPUTEPIEM ICTUHM,
noKpaLlytoum ii; no-apyre, NPUHUMUN HABYAHHA | XyA0XHbOI TBOPYOCTI, 3riflHO AKOr0 BPAXOBYHTHCA OCHOBHI MOJIOXKEHHSA, LLO
BM3HAYalOTb 3MICT, GOPMM Ta MeETOAM fIK HABYA/NbHO-BUMXOBHOrO, TaK i XyAO0XHbO-TBOPYOrO MNpoLecy; MO-TPETE, MpUHUMUN
iHoMBiIAyanizauii Ta gudepeHuiauii, WO 03HaYa€e BpaxyBaHHA B HaBYa/IbHO-BMXOBHOMY MpPOLECi iHAMBIAYyanbHMX 0cobanBocTen
06’€eKTiB HaB4YaHHA, 06’egHyIOUM iX B Fpynn Ta BUKOPUCTOBYIOYM BignosiaHi dopmu i metoam (CemeHoBsa, 2017). Ana Haworo
HayKOBOrO AOCNIAMEHHA LiHHUM € TOM ¢aKT, WO 3anponoHOBaHi MPUHUMNK, 3 OAHOro BOKY, € 3arafibHOMPUAHATUMM, AKI
CNpUAOTb GOPMYBAHHIO 3arasibHUX KAHOHOBUX KOMMNETEHTHOCTEN daxiBLiB LeKOPaTMBHO-NPUKIALHOIO MUCTELTBA, AKi € 63300
dopmyBaHHs cneumdiyHMX KOMMNETEHTHOCTEN, a, 3 IHLWOro — CNPAMOBAHI Ha iHAMBIAYani3auito npouecy NpodecinHoi NiAroToBKM
ManbyTHix daxisLiB LeKOPaTUBHO-NPUKAAAHOTO MUCTELTBA.

LliHHOlO ANnA Haworo AOCNiAXEHHA Ham 343a€TbCA AyMKa |. 3a3t0Ha, AKWMA HaAaBOAMTL Mepesik NMPUHUMNIB NiAroTOBKM
neparora B /IOFiLj iHAWBIAYaNbHO- KPEATUBHOrO NiAxoAy, a came:

1. NpodecitHo-0cObUCTICHE aBaHCYBaHHA, WO CNMPAETLCA Ha GAKT HAABHOCTI NHOAMHOYTBOPIOBANbHOIO MOTEHLiany B
KOMHOTO iHAMBIAA | MOXNMBICTb MOro aKTyanisauii y npoueci By3iBCbKOro HaByaHHA. Llelt npuHumn opieHTye Ha dopmyBaHHA
XapaKTepUCTUK MaliCTepHOCTI B AOCBIAI, WO nepeaye besnocepeHbo NPOdeCinHiN AiaNbHOCTI.

2. Cyb’ekTvBaUia 3micTy, WO nepenbayae iHAMBIAYAaNbHO-NOWYKOBUIN pexnm ¢GopmyBaHHA W ONaHyBaHHA 3MicTy
niarotosku. Lle Bigobparkae aKicHy 3MiHy No3uL,ii cTyAeHTa B NpoLeci pO3BUTKY cyb’EKTUBHUX AKOCTEMN, NOB’A3aHY 3i CTBOPEHHAM
BIZKPUTOrO COLOKY/IbTYPHOIO KOHTEKCTY MiAroToOBKM, W0 3abe3neyye OCHOBY 415 iHTerpauii iHAMBiAyaIbHOrO 3HAHHA i AOCBiAY
3 06’eMOM CBIiTOBOI i BITYN3HAHOI NeAaroriyHol KyAbTypu.

3. IHTerpauia negaroriyHoi Teopii i NPaKTUKKM B iHAWBIAYabHO-0COOUCTICHOMY AOCBIZi 32 YMOB BMNepeaKyBaabHOI poni
TEOPETUYHOro 3HaHHA, WO BiANOBIAAE TEHAEHUIAM B3aemoii Teopii i NpakTUKWM, 3abesneuyyloun LiNecnpsaMOBaHICTb,
NPOTrHOCTUYHICTb AiANbHOCTI BUMTENA B OCBITHIX CUTYaLifAX, WO NOCTIMHO 3MiHIOIOTbCA. Peanisauis Lboro npuMHUmMNy nos’ssaHa 3
if,e€e MeTof010rMYHOr0 OCMUCTIEHHA METOAUKN.

4. KpeaTuBHicTb Npo¢eciliHOT NOBeAiHKM, WO OPIEHTYE Ha MiArOTOBKY BYMUTENA B CUCTEMI TBOPYOTrO BiAHOWEHHA A0
neparoriyHol peanbHOCTI Yepes CTBOPEHHA iHAMBIAYyaNbHO-KpeaTUBHUX popm NpodeciitHoi AiaNbHOCTI 1 BigHOWEHb.

5. PyX BiZ WiniCHUX iHTErPOBaHMX XapaKTEPUCTUK OCOBMCTOCTI Neaarora A0 KOHKPETHUX YMiHb i HABUYOK, L0 NOB’A3aHO 3i
cneundikoto npodecii TUNY «Nt0ANHA — t0ANHA» | NOTiKo GOpPMyBaHHA NpPodeciMHOi NOBeAiHKM i3 nepenbayeHHAM AUHAMIKK
y TpiaAi «BigHOLWEHHSA — CBIAOMICTb — LiANBHICTbY.

6. BunepepskyBanbHa napagurma, Wo 3abesneyye NPOrHOCTUYHY MiArOTOBKY MO BiAHOWEHHI A0 neaaroriyHol
PeanbHOCTI, Lo NOCTIMHO 3MIHIOETLCSA, | aKTyaNbHUI piBeHb NpodeciiHoT rotToBHOCTI (3a3t0H, 2005).

OTKe, BMLE3a3HAYEHI NMPUHLUNKN B KOHTEKCTi HALIOro HAayKOBOrO AOCAIAMKEHHA MOXYTb BUCTYMUTU MiArPYHTAM ANA
TEOPETUYHOro OBIPYHTYBAHHA NeaaroriYHnx ymoB GopMyBaHHA KpeaTUBHOT KOMMNETEHTHOCTI MalbyTHix daxiBLiB AeKopaTUBHO-
NPWKAaZHOro MUCTELTBA.

MNoeTtanHe ynpasniHHA npodeciiHOo-NefaroriyHO NiArOTOBKOK CTYAEHTIB YHIBEPCUTETY HA 3acafaxX KpeaTUBHOro
nigxoay nepeabayae 3acToCyBaHHA Pi3HMX TUNIB NIEKLiM, KOXKHA 3 AKMX BUKOHYE MEBHY PO/ib HA KOHKPETHOMY eTani HaBYaHHA:
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iHpopmauiliHa, npobnemHa, nekuia-auckycia, nekuis-beciga, Nekuis-gianor, nekuia i3 3aCTOCYyBaHHAM TEXHIKM 3BOPOTHOrO
3B’A3KY, NIeKLiA-KOHCYAbTalia Towo. NpoBeAeHHA NPaKTUYHMX 3aHATb HAZLAE MOXK/IMBICTb OPraHisyBaTW HaBYasbHWUIA NpoLec
LiNiCHO 3a AOMNOMOrol0 BUMKOPUCTAHHA LiNOro pagy KOHKpeTHUX Gpopm, cepes, AKMX 6a3oBUMMM € cemiHapcbKe Ta nabopatopHe
3aHATTA (Qyb6aceHtok, 2012).

AIK 3a3HaYaloTb HAYKOBLL, KPEATUBHICTb ABAAE COBOIO CBOEPIAHE Ta YHiKa/ibHE MOEAHAHHA MOTUBALIMHMX, EMOLIAHUX,
iHTeNIeKTyaNbHUX, ECTETUYHUX, EK3UCTEHLia/IbHUX, KOMYHIKAaTUBHUX i KpEaTUBHUX AKOCTEN, KOTPi B KOMMNEKCI iHAEKCYIOTb TBOPYY
CTUANICTMKY MoBeAiHKM, 3abe3nedyioTb NPOAYKTUBHICTb, HOBU3HY, YHiKaNbHICTb 3acobiB, pe3ynbTaT AianbHOCTI, CXMbHICTb Ta
FOTOBHICTb 40 KOHCTPYKTUBHUX NEPETBOPEHb Y PisHKX chepax KuttegianbHocTi (Cerega, 2009).

3ap1a AKICHOrO BM3HAYEHHA CTPYKTYPU KPeaTUBHOI KOMMNETEHTHOCTI MalbyTHIX ¢axiBLiB AEKOPaTUBHO-NPUKNALHOTO
MWCTeLTBa, HAM HeobXiAHO 4OCNIANTU, PO3KPUTM | NOPIBHATU CTPYKTYPY KPEaTMBHOI Ta TBOPYOI KOMMETEHTHOCTEN, WO CTaHe
NeBHUM NIArPYHTAM 418 BWM3HAYEHHA B/IACHOTO PO3YMIHHA CTPYKTYpWU KpeaTMBHOI KOMMETEeHTHOCTI MalbyTHix ¢axisuis
[,EeKOPaTUBHO-NPUKAALHOTO MUCTELTBA.

B cTpyKTypHOMY nnaHi TBOpYy akTuBHicTb C. Jlopodeit po3rnagae yepes cucTeMy KOMMOHEHTIB: MOTUBALiNHOrO,
KOMHITUBHOTO, pedIeKCMBHOrO Ta NOBeAiHKOBOro. MoTMBaLiiHWIT KOMMOHEHT B CTPYKTYPi TBOPYOi aKTUBHOCTI XapaKTepU3yeTbCA
CMCTEMOIO OOMIHYIOUYMX MOTMBIB, WO BMPaXKaloTb YCBIZOM/IEHE CTaB/IeHHA A0 LiHHOCTeM i uinel maibyTHboi npodeciliHoi
BLiANbHOCTI, BAACHOrO NPodeciiHOro CTaHOB/MEHHA, WO 34INCHIOETbCA HA OCHOBI OCBOEHHA TBOPYOi aKTUBHOCTI B ByAb-AKOMY
npoueci. KOrHiTUBHWIA KOMMNOHEHT B CTPYKTypi TBOPYOi aKTMBHOCTI MposABnsAe cebe B Mi3HaBaNbHil AiANBHOCTI, B yCbOMy
pi3HOMaHITTI il NposABiB B yMOBax Cy4acCHOro OCBiTHbOro npouecy. KomnoHeHT pednekcii B CTPYKTypi TBOPYOi aKTMBHOCTI
BUAINAETLCA HA OCHOBI TOTO, LLLO B CyHaCHWUX AOCNIAXKEHHAX 3BEPTAETbCA YBara Ha PO3BUTOK MexXaHi3mis pedeKcii y CTyAeHTiB, AK
OfHi€l 3 HaMBaXX/MBILWMX YMOB YCBIZOMAEHHA, KPUTUYHOIO aHasi3y i TBOPYOro 3A4JIMCHEHHA HUM MaibyTHbOI npodecirHoi
pianbHocTi. NoBeAiHKOBUA KOMMOHEHT XapaKTEPU3YE NPaKTUYHUMA, OiEBUIA acneKT TBOPYOi aKTMBHOCTI, BiH CNPAMOBAHUIN Ha
LiNicHe caMOBUM3HAYEHHSA | CAMOBMPArKEHHA CTYAEHTIB B HaBYabHO-NpodeciliHil gianbHocTi (Jopodeit, 2012).

[ocuTb 6araTo y HayKoBilt TeOpIi Ta NPaKTULi NPeACTAaBAEHO XapaKTePUCTUK CTPYKTYPY KPeaTUBHOCTI, OAHAK, 34ebinblie
B CTPYKTYpi BU3HAYalOTb ABa KOMMOHEHTU: KOTHITUBHUIA Ta 0COBUCTICHWUIA. KOrHITMBHMI KOoMNOHEeHT npeactasue k. Tindopa,
BM3HAUYMBLUM TaKi MOro CKNAAHUKM, AK WBUAKICTb Ta THYYKICTb MUC/IEHHA, YYTAUBICTb A0 NpPobaem, 34aTHICTb NOPOAXKYBATU HOBI
iaei, opUriHaNbHICTb MUC/IEHHSA. |HWWI BifoMKUI HayKkoBeUpb M. TOppeHC 3anponoHyBaB AeL0 iHLWi XapaKTEPUCTUKM KOTHITUBHOTO
KOMMNOHEHTA KPeaTUBHOCTI, i CXapaKTepmn3yBas ix Ha eMOL,iHO-BO/IbOBOMY PiBHi, KOHKPETM3YBaBLUM AK YYyTAUBICTb A0 Npobaem,
NoYyTT HeAOCTAaTHOCTI CBOIX 3HaHb, GOPMY/IOBAHHA rinoTes Ta ix nepesipKa, mogudiKaLia 1 NoBiAOMNEHHA pe3ynbTaTiB.

Y cBoix gocnigkeHHax /1. MeTpUWKnH 3anponoHyBaB BAACHUI BapiaHT CTPYKTYPHUX CKAAAHMKIB KpeaTUBHOCTI ManbyTHix
coujiaNbHUX Neaarorie y KOHTEKCTI $paxoBoi NiAroToBKW. HayKoBeub BU3HAUYMB TPU OCHOBHWUX CKNAAHMKa, TakMX AK: 1) WiHHICHO-
MOTUBALMHWUIA, KU BMILLLYE TUMOBI XapaKTEPUCTUKM (Bipa Y CBOi MOX/IMBOCTI, PO3MAITTA iHTEpeciB, pO3BMHYTa TBOPYaA ysABa Ta
3aLiKaB/EHICTb, HaABHICTb BHYTPILIHLOI MOTMBALI A0 TBOPYOi camopeanisauii), AKi O6yayTb nNpuTamaHHi ManbyTHbOMY
KpeaTMBHOMY daxiBLIO Ta HaAaAyTb MOMKAMBICTb MOMY peanisyBaT KpeaTUBHI 3HaHHA B npoueci npodecinHol AianbHOCTI;
2) 0COBUCTICHO-KPeaTUBHUI KOMMOHEHT, AKWI Nepeabayae onaHyBaHHA CTyZeHTaMM 3HaHb TBOPYOro XapaKTepy (KpeaTUBHMUX
TEXHONOTIW, METOAMK, TEXHIK), GOPMyBaHHA TEOPETUYHO Ta MPAKTUYHO OBIPYHTOBAHOI TBOPYOI MO3WLi, PO3BUHYTY 34aTHICTb
NPOrHO3yBaHHA Ta CTBOPEHHA HOBOrO, PO3BUHYTI KOMYHIKAaTUBHI BMiHHA Ta BMiHHA NPUAMaTM HECTaHAAPTHI TBOPYi PilleHHS;
3) NPaKTUYHO-AiANbHICHWIA, B OCHOBY AIKOTO Y10 MOKNAAEHO BMiHHA peanisyBaTv TBOpYe BMPieHHA GaxoBux Npobaem, yMiHHA
NpoAyKyBaTU HOBI KpeaTUBHI iAei, yMiHHA MoaentoBaTV TBOpYE BUPILEHHA Npobaemu, YMIHHA BUABNATU KpeaTUBHY
KOMMETEHTHICTb Y HECTaHAAPTHUX npodeciiHux cuTyauiax (MeTpuwmH, 2013).

3 no3uu,ii BU3HaYeHHsA npodeciliHoi KoMNeTeHTHOCTI KBanihikoBaHUX POBITHUKIB, J1. DefopUyK XapakTepusye npodeciviHy
KOMMETEHTHICTb AIK CUCTEMY, WO CKAAAAETLCA 3 TPbOX OCHOBHWUX KOMMOHEHTIB, AKi nepenbayatoTb BONOAIHHA BU3HAYEHUMM
3HAHHAMW 1 YMIHHAMM, @ TAKOX HAABHICTb BAACHMX CTaB/leHb i [ocBigy: 1) MOTMBaLiiHMIA KOMMOHEHT fABAAe coboto
CMOHYKa/IbHUIM YWHHUK 3aCTOCYBaHHA KOMYHiKaLiiHMX 3acobiB y HaBYaIbHO-Mi3HaBabHiM Ta NpodeciliHii AiANbHOCTI; CTAaHOBUTb
cucTemy NornsagiB i NepekoHaHb, AKi BU3HavatoTb NnoTpeby ocobumcTocTi popmyBaTV KOMNETEHTHICTb; 2) KOTHITUBHUIA KOMMOHEHT
KOMNETEHTHOCTI MalbyTHiIX KBanidpikoBaHMX POBITHUKIB CKNaZa€eTbCcA 3i 3HAHb, YMiHb Ta HaBMYOK Yy ranysi 3acTOCYBaHHA
iHCTPYMEHTIB i MeTogiB, WO HanexaTb A0 $axoBOi AiANbHOCTI, ANA Po3B’A3aHHA 3aBAaHb HaBYaNbHOro, npodeciiHoro M
0COBUCTOrO CNPAMYBAHHSA; 3) AiANbHICHO-KPEATUBHMIN KOMMOHEHT NPodeCiiHOi KOMMNETEHTHOCTI Nepeabayae He NnLLIe aKTUBHE
1 pauioHanbHe BUKOPUCTAHHA Cy4aCHUX TEXHOJIOTIM, ane i YiTKe Ta FMBOKe yABNEHHA NPO iX MOXK/IMBOCTI B PO3B’A3aHHI 3aBAaHb
npodeciiHoro, ocBiTHLOro 1 NOBYTOBOro XapakTepy, TBOPYMIA Niaxig A0 PO3B’A3aHHA Pi3HMX rpyn 3aBaaHb (Pepopuyk, 2019).
OyeBMAHO, WO NpodeciiiHa KOMNETEHTHICTb BMIiLLLYE KPeaTUBHMUI KOMMNOHEHT, TOMY OAHWM i3 3aBAaHb HALWOT HAYKOBO-A0CNIAHOT
pob0TM NoNArae y BM3HAYEHHi Came KpeaTMBHOI KOMMETEHTHOCTI fK K/NYOBOI B MeXKaX Crnewia/sibHOi MigroToBKM ManbyTHIX
baxiBLiB eKOPATUBHO-NPUKAIAHOTO MUCTELTBA.

OTKe, BBA)KAaEMO, L0 MOHATTA KpeaTMBHA KOMIMETEHTHICTb O3Haya€ 34aTHICTb KPeaTMBHO [iATWM B CUTyaLifax
HEeBM3HAYeHOCTi Ha OCHOBI 34,06yTUX 3HaHb, BMiHb, HABWMYOK Ta HabyToro nonepeaHbLOro 0COBUCTICHOIO AOCBIAY.

OaHak, cnif BiA3HAUMTM, WO He BCi HAYKOBUi [AOTPUMYIOTbCA AYMKM MPO Te, WO A0 CTPYKTYpu npodecinHol
KOMMETEHTHOCTI ManbyTHIX BUMTENiB BXOAWUTb KPeaTMBHICTb. TakK, Hanpuknag, O. CepriiyyK BBaKa€, WO A0 KOMMOHEHTIB
npodecinHOi KOMMNETeHTHOCTIi MabyTHIX BUNTENIB BiZHOCATLCA HACTYMHI:

- MOTMBALIMHO-LiHHICHUI (Nornagu, yaBneHHA, CNoAiBaHHA, MOTUBaLi);

— KOTHITUBHO-TEXHONOTYHWUI (BONOAIHHA BiANOBIAHMMM 3HAHHAMM Ta BMiHHAMM iX 3aCTOCOBYBATU Ha NPaKTUL,);

- KOMYHIKaTUBHUI (BONOLIHHA KYNbTYPOLO CMiJIKYBaHHSA, 34aTHICTb CTBOPOBATU aTMochepy KoMbOPTHOCTI TOLLO);

- pedNeKcMBHO-AIANbHICHUI (34aTHICTb A0 KPUTMYHOTO CaMOaHaAi3y, CAaMOOLHKM, FOTOBHICTb 40 3MiH TOLWO);

— MOPasibHO-eTUYHUI (NOBaXKaHHA MAHOCTI AUTUHK, TaKT, TONEPAHTHICTb, emnaTia Towo) (Cepriituyk, 2008).

HaykoBelpb He BK/IOYAE KPeaTUBHMUIN KOMMOHEHT i He 30ceperKye yBary Ha GopmyBaHHI came LbOro KOMNOHeHTY. Mu
NMOACHIDEMO Lie HAyKOBMM MOLUYKOM AOCAIAHMKIB, TOMY WO 33 ABaAUATUPIYHMIA nepios AoCniaKeHb nefaroris i HayKOBLB,
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CTOCOBHO $opMyBaHHA NpodeciiHOi KOMNETeHTHOCTI, Niaxig A0 CTPYKTYpW NpodeciiHOi KOMMNETEHTHOCTI MabyTHIX BYUMTENIB
OELL0 3MIHWUBCA, OCKINIbKM CydacHi HayKOBi AOC/IOKEHHA MepPeKOoHYIOTb, WO npodeciiHa KOMNETEHTHICTb MalbyTHIX BYUMTENIB,
6e3nepeyHo, BK/IOYAE KPeaTUBHY KOMMNETEHTHICTb.

Jewo iHWWIA HecTaHAAPTHUIM MNOrNAL CTOCOBHO BWM3HAYEHHA CTPYKTYpU i 3micTy npodecimHoi KOMMNEeTeHTHOCTI y
3apybikHOro HaykoBUA cyyacHocTi H. Ky3bmiHOi, Aka BBaKa€, WO B CTPYKTYPHOMY MAaHi BuLie3a3HayeHa KOMMETEHTHICTb
BMiWwye: 1) cneuianbHy KOMMNETEHTHICTb B ranysi AUCUMNIHK, WO BWUKNAZAETLCA; 2) METOAMYHY KOMMNETEHTHICTb B ranysi
GOpMyBaHHA 3HaHb, YMiHb i HABMYOK; 3) NCUXONOro-NeaaroriyHy KOMNEeTEeHTHICTb B ranysi MOTMBIB, 34i6HOCTEN, CNPAMOBaHOCTI;
4) ayToNCcMXoN0riYHYy KOMMNETEHTHICTb, iKa nepeabadae pedaekcito negarorivyHoi gianbHocTi (KysbmiHa, 1990).

PE3Y/IbTATU OOCNIOMEHHA TA iX O6rOBOPEHHA

B pe3ynbTaTi TEOPETUYHOrO aHani3dy, Ha OCHOBI BM3HAYE€HHA CYTHOCTI Ta 3MICTY NOHATTA «KpPeaTUBHA KOMMNETEHTHICTbY,
y3arasbHIO4YM AYMKM HAYKOBLIB LLOAO CTPYKTYPU KPEaTUBHOI KOMMETEHTHOCTi, BBAXKAEMO, WO OCHOBHUMMW CTPYKTYPHUMMU
KOMMNOHEHTAMW KpeaTMBHOT KOMMETEHTHOCTI MaMlbyTHiX daxiBLiB AEeKOPaTUBHO-NPUKAALHOTO MMUCTELTBA €: LiHHICHO-
MOTMBaALiNHNI, NPOdECIMHO-KOTHITUBHUIA, KPEaTUBHO-AIANbHICHUIA Ta pedieKCMBHMN. MM BBaXKAEMO, WO CYKYMHIiCTb Ta
B3AaEMO3B'A30K BCiX BWLLE3a3HAYEHUX KOMMOHEHTIB MOXe 3abe3neuntu BUCOKMI piBeHb CcHOPMOBAHOCTI KpPeaTUBHOI
KOMNETEHTHOCTI MabyTHiX $paxiBLiB A4EKOPATUBHO-NPUKAALHOIO MUCTELTBA.

MepLwnin KOMNOHEHT KpeaTUBHOT KOMMNETEHTHOCTI ManbyTHIX paxiBLiB 4EKOPATUBHO-NPUKIALHOTO MUCTELTBA — LiHHICHO-
MOTUBALiMHWI Nepenbayae HaABHICTb CMPAMOBAHOCTI Ha CaMOPO3BUTOK Ta CaMOBAOCKOHANEHHA (MOTWMBaLiA Ha Ni3HAHHA
camoro cebe, BNACHMUX NOTEHLMHUX TBOPUYMX MOXKANBOCTEN, BarkaHHA 3MiHUTK cebe Ha Kpallye); HaABHICTb CTIMKUX LiHHICHUX
YCTQaHOBOK, WO aKTyanisyloTb HeobXxigHicTb ¢popmyBaHHA KpeaTMBHOI KOMMETEHTHOCTI ManbyTHiX ¢axiBLiB AeKopaTUBHO-
NPUKAAZHOrO MUCTELTBA | CTUMYJIIOIOTb KPEeaTUBHO-XYAOXHIN BUAB OCOBMCTOCTI, 3pOCTaHHA ii MAWCTEPHOCTI; HasBHICTb
LiHHOCTeM npodeciinHoi camopeanisauii MaibyTHiX ¢axiBuiB AeKOPaTUBHO-MPUKAALHOTO MUCTELTBA; HaABHICTb npodeciiHol
MEeTU Ta YCBIAOMNEHHSA ifeany, AKOro cnig nparHyTv B npodeciliHin gianbHocTi ManbyTHIX daxiBuiB 4eKopaTUBHO-NPUKAALHOTO
MucTeuTBa. Bu3HauyanbHUM ana GOPMYBaHHA KpPeaTUBHOI KOMMETEHTHOCTI € MparHeHHA A0 npodecinHOro 3pocTaHHA Ta
camopeanisauii. J/luwe 3a ymoOBM HAABHOCTI KpeaTMBHOI MOTWBALIi BigbOyBa€TbCA MCMXONOTYHE HANAWTYBAHHA Ha TBOPYY
OiANbHICTb MabyTHix daxiBLiB i cTae NigrpyHTAM AnA camopeanisau,ii B ranysi 4eKOpPaTUBHO-NPUKNAAHOTO MUCTELITBA.

LLiHHICHO-MOTMBALIMHMI KOMMOHEHT CTPYKTYPU KpeaTMBHOI KOMMETEHTHOCTI ManbyTHix daxiBuiB AeKopaTUBHO-
NPUKNALHOTO MMUCTELTBA XapaKTEPU3YETbCA MOTMBAMM CAMOBM3HAUYEHHA MalbyTHix ¢axiBuiB B ranysi AeKopaTUBHO-
NPUKNALHOTO MWUCTELTBA Ta AiANbHICTIO, AKa CNPAMOBAHA Ha PO3KPUTTA i PO3BMTOK KpeaTMBHOCTI MaWbyTHiX ¢axiBLiB;
3aUiKaB/eHICTb Yy cnocobax Ta pesysibTaTax BJAaCHOI TBOPYOI Aif/IbHOCTI Ta CTAHOB/MEHHSA KPeaTMBHOIO MWUC/AEHHA ManbyTHixX
daxisuis.

[pyruii KOMMOHEHT CTPYKTYPU KPEATUBHOI KOMNETEHTHOCTI MaibyTHIX GpaxiBLiB AeKOPaTUBHO-MPUKIALHOTO MUCTELTBA
— NpodecitHO-KOTHITUBHWUI — AKWUIA, 3 04HOTO BOKY, ABNAE COBOO crcTemy NpodeciiHO-NCUXONOTIYHUX 3HAHb MABYTHIX daxiBLis
3 Teopii CaMOpPO3BUTKY, CAMOOCBITU Ta CAaMOBAOCKOHANEHHS, a, 3 IHLWOro, BifobpaXkae HaaBHUI piBeHb NpodecinHo-PpaxoBmx
3HaHb, WO CKNAAaTb 3MiCT NPOdECIiMHOro 3pOCTaHHsA, AKUIA XapaKTEPU3YETLCA HAABHICTIO HEObXiaAHWUX NpPodeciMHUX 3HAHb Ta
BOJIOAIHHAM cnocobamm iX OTPUMAHHA i BUKOPUCTAHHA MaibyTHIMK daxiBUAMM AeKOPATUBHO-NPUKAIAHOIO MucTeuTBa. Liel
KOMMNOHEHT nepenbayae BUKOPUCTAHHA HABYANbHWUX, HaBYa/IbHO-METOAMYHUX, OCBITHIX pecypciB y npodeciliHii AianbHocTi
ManbyTHix daxisLiB LeKOPaTUBHO-NPUKAAAHOTO MUCTELTBA.

MpodecinHO-KOrHITUBHUIA KOMMNOHEHT CTPYKTYPU KpeaTMBHOI KOMMETEHTHOCTI MaWbyTHiX ¢axiBLiB AeKOpaTUBHO-
NPUKNALHOIo MUCTELTBA — LLe CUCTEMA HEOBXiZHMX HAa30BUX TEOPETUYHMX 3HAHb, AKi ByAyTb HEObXiAHI B NoAanbLwiit NpodecinHii
OiANbHOCTI PaxiBLiB AEKOPATUBHO-MPUKNALHOTO MUCTELTBA. Lleit KOMNOHEHT XapaKTePU3YETbCA PO3BUTKOM BMiHb Ta HAaBMYOK
MarnbyTHiX daxiBLiB AEKOPATUBHO-MPUKNALHOITO MUCTELTBA Y NPOdeCiliHii AiaNbHOCTI, yMiHHA PO3BMBATU KPeaTUBHI HABUYKK
(BMKOPUCTOBYIOYM Pi3HI 3aCO6M HAaBYAHHA, YMiIHHA CAMOCTIHO OpraHi3yBaTi BAACHY KPeaTUBHY AiA/bHICTb), CPOPMOBAHICTb AKUX
Bigobparkae pieHb cPOPMOBaAHOCTI KpeaTUBHOT KOMMNETEHTHOCTI MabyTHIX daxiBLIiB AeKOPAaTUBHO-NPUKAAAHOIO MUCTELTBA.

HacTynHwuiA, TpeTiit, KOMNOHEHT CTPYKTYPU KPeaTUBHOI KOMNETEHTHOCTI ManbyTHix daxiBLis AeKOpPaTUBHO-NPUKAAIAHOTO
MWCTELTBA — KPeaTUBHO-AiIANbHICHUA. 3a3HaYeHU KOMMNOHEHT L03BO/IAE BUKOPUCTOBYBATU HanBHI NpodeciHi 3HAHHA, BMiHHA i
HaBUYKM Oa peanisalii 3aBAaHb NpodeciitHoi gisanbHoCTi. BiH nepeabayae NpakTUYHY peanisauito npodeciliHO-KpeaTUBHOTO
CTAHOBNEHHA MalbyTHbOro daxiBuA [AeKOPaTUBHO-MPUKAAZHOIO MUCTELTBA, (OPMYBaHHA CBOFO BJACHOrO KpeaTUBHO-
iHAMBIAYaNbHOTO CTUALO. Y NPOLLECi OCBITHLOI A4iANbHOCTI MabyTHIM paxiBLAM AEKOPATUBHO-NPUKAILAHOIO MUCTELLTBA HAAAETHCA
MOM/MBICTb BUABUTM CAaMOCTIMHICTb, iHILIATUBHICTb, KPEATUBHWIN NigXiZ, HAaNoONernMBiCTb Y 3MOLENbOBAHMX Ta peasnbHUX
cuTyauifax.

KpeaTuBHO-ZifA/IbHICHWIT KOMMOHEHT € K/IOYOBMM KOMMOHEHTOM Y GOPMYBaHHI KpeaTMBHOT KOMMNETEHTHOCTI MalibyTHix
daxiBLiB 4EKOPATUBHO-NPUKNALHOIO MUCTELLTBA, OCKIZIbKKM BiH Nepenbavae onaHyBaHHA CTyAEHTaMM 3HaHb Came KpeaTUBHOIO
XapaKTepy (KpeaTMBHUMMK TEXHOMOFIAMMU, METOAMKAMM, TeXHIKamK), GOpMyBaHHA TEOPETUYHO Ta NPAKTUYHO OB6IPYHTOBAHOI
KpeaTMBHOI NO3uLii, pPO3BUTOK BMiHb Ta HABMYOK NPOrHO3yBaHHA Ta CTBOPEHHA HOBOrO, PO3BUHEHI KpeaTUBHI BMiHHA Ta BMiHHA
NPUMUMaTH HECTaHAAPTHI KpeaTUBHI pilleHHS.

YeTBEPTUIA KOMMOHEHT CTPYKTYPU KPEeaTUBHOI KOMMETEHTHOCTI ManbyTHix daxiBLiB AeKOPaTUBHO-MPUKAALHOMO
MucTeuTBa — pedeKCUBHUN, nepeabadvae NnepeocMUCieHHAa MalibyTHIM daxiBLem BAacHOI KpeaTUBHOI AiaNbHOCTI; HAABHICTb
HaBMYOK i BMiHb CaMOaHani3y pe3ynbTaTiB BAACHOT NPAKTUYHOT AiANbHOCTI Ta BUSHAYEHHSA BNAUBY AYLUEBHOO CTaHy ManbyTHbOro
daxiBus Ha KpeaTUBHY AiaNbHICTb; POPMYBaHHS BMiHHA 3ilACHIOBAaTM HEODXigHY KOPEKL,ito Ha OCHOBI camoaHanisy npodecinHoi
OiANbHOCTI Ta AYWEBHOMO CTaHy; CUCTeMATMU3aLL0 NOrNAAIB | YCTaHOBOK LLOA0 NPOGdECiMHOrO LWAAXY; BUSHAYEHHA Ta KOPEKL,ito
B/1aCHOIO KpeaTUBHO-iHAMBIAYaIbHOTrO CTUNIO MalbyTHiX daxiBLiB AeKOPaTUBHO-NPUKIALHOTO MUCTELTBA.
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BUCHOBKWM TA NEPCNEKTUBU NOAANbLUOIO AOCNIAMEHHA

OTKe, Ha ¢GOpPMyBaHHA KpeaTUBHOI KOMMNETEHTHOCTI MalbyTHiX ¢axiBLiB AEeKOPaTUBHO-NPUKNALHOTO MUCTELTBA
BM/INBAIOTb TaKi OCHOBHI NejaroriyHi NPUHLMNAK, AK: EAHICTb Teopii i MPaKTUKNM MUCTELTBA, HAaBYAHHA | XYA0XKHbOi TBOPYOCTI,
iHausigyanisauii Ta andepeHuiauii.

Y CcyyacHOMy HayKOBOMY MO/ KpeaTMBHA KOMMETEHTHICTb B CTPYKTYpi i 3micTi npodeciiHOi KOMNETEeHTHOCTI He
BUAINAETLCA AK OKpema binblicTio focnigHMKiB. HaiuacTiwe 3ycTpivyaeTbCa MOHATTA KPeaTMBHOTO KOMMOHEHTY Ta WMOro
moandikauinn  (4iANbHICHO-KPEaTUBHUIN, OCOBUCTICHO-KPeaTUBHWUIA). [OCNiAMKEeHHA, PO3KPUTTA | MOPIBHAHHA CTPYKTypu
KpeaTMBHOI Ta TBOPYOi KOMMETEHTHOCTEN CTanu MiArPYHTAM A1A BU3HAYEHHA aBTOPCbKOMO PO3YMiIHHA CTPYKTYpU KpeaTUBHOI
KOMMNETEHTHOCTI MalbyTHiIX ¢axiBLiB [AEKOPATUBHO-NMPUKNAAHOTO MMUCTELTBa., a aHani3 [ocnigsKeHb i nybnikauin 3
[OCNIAXYBAaHOrO MUTaHHA [A03BOMB HafaTW BU3HAYeHHA MNOHATTA KPeaTMBHOI KOMMETEHTHOCTI, AKa O3Haya€ 34aTHICTb
KPeaTMBHO AiATM B CUTyaLiaX HEBM3HAYEHOCTi Ha OCHOBi 3406yTWX 3HaHb, BMiHb, HAaBMYOK Ta HabyToro monepeaHbLOro
ocobucticHoro pgocsigy. OCHOBHMMM CTPYKTYPHMMW KOMMOHEHTaMM KPeaTMBHOI KOMMNETEHTHOCTI ManbyTHiX ¢axisuiB
[OEKOPaTUBHO-NPUKNAAHOTO  MMUCTELTBA  BM3HAYEHO  LHHICHO-MOTMBALiHUIA,  NpPOdECiiHO-KOTHITUBHUI,  KpeaTMBHO-
BiNANbHICHMI Ta pepIeKCUBHUN.

MepcnekTMBM NOAANbLIMX MOLWYKIB Yy BUPilIEHHI 03HayeHOi npobnemu mu B6avaemo y po3pobui Ta TeopeTUyHOMY
06r'pyHTYBaHHI NegaroriyHUx ymos GopmMyBaHHA KpeaTMBHOI KOMMETEHTHOCTI MalbyTHIX ¢axiBLiB AeKOPaTUBHO-NPUKAALHOIO
MMCTELTBa B 3aKa1aax BMLLOI OCBITH.
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PEDAGOGICAL JUSTIFICATION OF THE STRUCTURE OF CREATIVE COMPETENCE OF FUTURE SPECIALISTS
IN DECORATIVE AND APPLIED ART
Li Xiaoxia
SI “Luhansk Taras Shevchenko National University”, Ukraine

Abstract. The article considers and substantiates the structure of creative competence of future specialists in decorative and applied arts in the

context of pedagogical principles and the process of creative competence development.

Formulation of the problem. The article is devoted to the problem of substantiation of the structure and development of creative competence in

future specialists of decorative and applied arts on the background of pedagogical principles.

Materials and methods. The research is based on such theoretical research methods as the analysis of philosophical, psychological, and

pedagogical literature on the problem of research to determine the conceptual and categorical apparatus and substantiate its
theoretical foundations; analysis, systematization, and generalization of existing experience and publications on the issue under
study in published periodicals.

Results. As a result of theoretical analysis, on the background of the description of several principles of education based on individual-creative

Conclusions.

approach, the opinions of scientists on the structure of creative competence, the key structural components of creative competence
of future decorative and applied arts specialists are generalized and determined as value-motivational, professional-cognitive,
creative-active and reflexive. Suggested pedagogical principles that contribute to the development of general key competencies of
decorative and applied arts specialists are generally accepted, and, at the same time, aimed at individualizing the process of training
future decorative and applied arts specialists, as well as contribute to the development of specific competencies. It has been defined
that creative competence involves the ability to act creatively in situations of uncertainty using acquired knowledge, skills, abilities,
and previous personal experience.

Theoretical analysis, the definition of the fundamental nature and content of creative competence allowed us to offer our idea of the
structure of creative competence, which includes value-motivational, professional-cognitive, creative-active, and reflective
components of creative competence of future decorative and applied arts specialists. The combination and interconnection of these
components can provide a high level of creative competence development in future decorative and applied arts specialists. Prospects
for further research involve the development and theoretical justification of pedagogical conditions for the successful development
of creative competence in future decorative and applied arts specialists in the process of their university training.

Keywords: creative competence, structure, creative component, future specialists in decorative and applied arts.
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METO/ZAMKA CKAQAHHSA 3AZAY 3 MEAWYHOI | BIO/IONYHOT ®I3UKU
B KOHTEKCTI CYHACHWUX NEAATOTMYHUX TEXHO/OTIN

AHOTALIA

DopmynioeaHHA npobaemu. Memoro 00C/iOHEHHA € PO3KPUMMSA OCHOBHUX emanie CKAadaHHsA i po36’a3ye8aHHA npobaemHoi cumyauii e
npoyeci Hag4aHHA MalibymHix nikapie nio yac eus4eHHA Medu4HoI i bionoeiyHol gizuku.

Mamepianu i memoodu. [na 00cnidxeHHs 8UuKopuCMosy8anu meopemuyHuli aHAI3, CMPYKMYpHO-a02iYHUl aHAnI3 3micmy i cmpykmypu
HABYAbHO20 MPOUECY, CIoCMepereHHa ma cmamucmu4Hy 06pobKy pe3yabmamie 00CAi0HeHHS.

Pe3ynemamu. Aemopu nodarome demansHuli aHani3 npoyecy cknadaHHA cumyayiliHux 3a0a4. BoHU po3kpusaroms ocHo8Hi emanu pobomu
HAO npobaemMHOK cumyayiero: 8ussaeHHA 3a0a4yHoi cumyauii (npobaemu); eussaeHHA npomupiyya y 3a0a4Hili cumyayii;
cmeopeHHA npobaemMHoi cumyayii; eusesneHHA i aHani3 enemeHmis cumyauiliHoi 3a0ayi (nepsicHa modesnb 3a0adi); Kopomkuli
3anuc ymosu 3a0a4i, 3 8UKOPUCMAHHAM PUCYHKi8, 2padpikie, cxem mouwo;, nosmopHuli aHaniz ymosu 3a0ayi 3 8UdineHHAM
npomupiy i 3aKOHi8, uj0 onucyoms cumyayiliHy 3a0ayy; ¢opmyato8aHHA NPobaemu; 8UCYHEHHS 2iNome3; CrPOWeEeHHs yMOo8U;
8ubip memodis, npuliomis, crocobie po3e’a3ysaHHA 3ada4i; 2eHepayis ideli w000 pPo38’A3y8aHHA 3a0a4i; nepesipka 2inomes;
nobydosa aHaniMuKo-cUHMemu4YHo20 AAHUK2a; PO38°A3Y8aHHA 3a0aui y 3a2asnb6HOMY 8u2nAdi; aHaniz moodesi 3adadi,
YMOYHEHHA OpMynt08aHHA yMoBU 3a0ayi; 0b4YUCAeHHs, nepesipka i ouiHka 8ionoegidi 0o cumyayiliHoi 3adayi; docnioneHHs
3a0avyi, i 3aKka0YHE pedacy8aHHsA, MOCMAHOBKA HOBUX 3a0a4. ABmopu sucgimaooms ocobausocmi peanizauii po3pobaeHux
emanisg y npoyeci 8UKAa0aHHA MeOUYHOI | 6ion02iuHOoI Gi3uku 0aa malibymHix nikapie y NOEOHAHHI 3 2pynosum MemoooMm.
Bidmiuatoms, wo y epynosili disneHocmi suknaday Kopeaye pobomy cmydeHmis ornocepedKosaHo, Kepye ix pobomoro yepes
cucmemy npobaemHUX 3anNuUMaHs i maka difanbHicMe Mae xapakmep cnienpaui. ocnidxyemoca enaue muny 3ad0a4yHoi cumyauii
Ha mun ckAadeHoi 3a0a4i.

BucHoeKu. AHanizyro4u docsid pobomu HayKosuis, Memoducmis i enacHul 3 yiei npobaemu, MO#HA 3p06UMU BUCHOBOK, W0 BUKOPUCMAHHSA
30800Hb HA CKNQOOHHA npobaemHUx cumyayili 3HGYHO GKMUBI3YE KpeamueHe Muc/neHHA malibymHix nikapie, crnpuse
ocobucmicHo-opieHMoB8aHOMy npouecy Hag4yaHHA. Modanbwo2o 00cniOHeHHA nompebye intocmpayia Ha mamepiani meou4Hol
i 6iono2iYHOT i3uKu Ko HO20 3 emarnie pobomu Had nPobaeMHOI cumyayiero.

K/TKO4YOBI C/IOBA: epynose Hags4aHHA, malibymHi nikapi, medu4Ha i bionoziyHa izuka, npobaemHa cumyayis, npoyec cknadaHHA 3aday,
cumyaujiliHa 3a0a4a.

67


mailto:makarenko.aleksandr.87@gmail.com
mailto:makarenko.kat.step@gmail.com
mailto:volf.63.12@gmail.com
mailto:matyashludmila2016@gmail.com
mailto:silkova@rambler.ru

PHYSICAL & MATHEMATICAL EDUCATION issue 4(26), 2020

BCTYN

MocraHoBKa npobnemu. 3aBAaHHA BUWOI OCBITUM i MeAM4HOI, 30Kpema, MOMATra€e He B HArPOMAAMKEHHi 3HaHb, a
OTPUMAHHA HAaBUYOK KPUTUYHOTO MUC/IEHHA, HABYaHHA KPeaTMBHOCTI, 34aTHOCTI PO3B’A3yBaTM HECTaHAAPTHI CUTYyauiliHi 3agavi,
AKi CTaBUTb Nepes BUNYCKHUKOM KUTTA.

3afava BMKaZaya B LMX YMOBAxX He NepeaBaTh roTOBi 3HAHHA, a CTBOPIOBATU MPOCTIP B AKOMY CTYAEHT 3MOXKe YYUTUCb
CaMOCTIMHO yumnTHUCA.

TaKvM NOTEHLiaIOM BOJIOA€ OpraHi3aLia HaBYaHHA Ae He AaloTbCA roToBi Npobiemu (3a4adi), a CTyAEHT cam iX BigLWYKYE.

AHani3 aKTyanbHUX aocnigxeHb. CknagaHHA GisMYHMX 33434 AK METOAMYHUI NPUIAOM, MAE BifibL, HiXK N'ATUAECATUPIYHY
icTopito. Y 6aratbox nNOCIOHWKax ANA BYMTENIB 3 METOAMKM po3B'A3yBaHHA 3agad (B. €. Bonogapcbkuit, M. M. EpaHies,
M. 0. 3HameHcbKuiA. |. B. I1Bax, M.T. Kikeub, M. A. Kunumuuk, C.HO. KameHeubkuii Ta B. M. OpexoB) 3BepTanacs ysBara Ha
CaMOCTilHe CKNaaHHA 3a4ay, AK Ai€EBUIN NeaaroriyHnin NpuMom, AKMIM f03BONAE CTYAEHTaM OTPUMATU HalbiNbLL NOBHE YABNEHHSA
npo 3agady i npouec pobotu 3 Heto. CKNagaHHA 33434 CTYAEHTaMMU MOBMHHO BXOAWUTU B CUCTEMY BMNPaB, AKi BUKOPUCTOBYHOTLCA
NPOTATOM BUBYEHHSA YCbOIo Kypcy MeamnyHoi i 6ionoriyHoi ¢pisnkn. ONnTumManbHa KinbKicTb ix Mae ByTy A0CTaTHLO A/1A OpraHisauii
CaMOCTiHOI pobOTM Ha 3aHATTI Ta BAOMA 3 YCiX TEM, LLO BMBYAOTLCA B KypCi MeauyHoi i bionoriyHoi ¢pisuku. Taka cuctema
3HalwWna Hanbinbw noBHe BifobparkeHHA y poboTax A. |. MaBneHKa. Y HUX yTOYHEeHa MeTa CKNaAaHHA 33434 B NPoLLeci HaBYaHHA
}i3nKM Ha pi3HMX eTanax PO3BUTKY CepeHbOi LWKO/M; BUABJIEHI OCHOBHI LUIAXM YAOCKOHANIEHHA HaBYaHHA CKNafAaHHI0 GisnyHmx
33/ay4, B3aEMHUI 3B'A30K MPOLLECIB CKAaAaHHA Ta PO3B'A3KY 3afay; 3aNpPOMNOHOBaHA METOAMKA HaBYAHHA YYHIB CKNafaHHIO
di3nyHMX 3a8au.

CknageHi 3aga4i MatoTb AOMOBHIOBATU TPAAULLIMHY CUCTEMY BMPaB, LLLO BUKOPUCTOBYETLCA NPU BUBYEHHI NPUPOAHUYMX
aucumnnid. OnTMmanbHa X KifbKicTb mMae 6yTM [0CTaTHbOK ANA OpraHisauii camocTiiHOi poboTu cTyaeHTiB. Y npauax
A. B. MbopuLLKiHa YTOYHEHO B3aEMO3B’A30K NPOLLECIB CKAAAAHHA Ta PO3B'A3yBaHHA 33434, 3aNPONOHOBAHO METOAMKY HaBYAHHA
YYHiB CKNagaHHo GisnyHNX 3agau.

Halbinbly NOBHO NWTaHHA NPO BWMKOPUCTAHHA BWUHAXIGHULUBLKUX, AOCAIAHULbLKUX Ta KOHCTPYKTOPCbKMX 33dad Yy
HaBYanbHOMY npoueci 3 ¢i3nKKn posrnaHyTo y poboTtax A. A. laBuaboHa, I. B. KacbaHoBoi, . b. PegbKa Ta iH. B HUX agaeTbca
BM3HAYEHHA BUHAXIAHULUBKMX 33a4, IX CUCTEMATU3ALLiA 32 METOLO0M PO3B'A3yBaHHSA, PIBHEM BUHAX0AY, PiBHEM PO3BUTKY TBOPYOI
yABM Ta 32 BUKOPUCTAHUM NPUMNOMOM PO3BUTKY TBOPYOI yABK. 3anponoHoBaHa cucTema GisnyHMX 3aay 414 PO3BUTKY TBOPUMX
34i6HOCTEN YYHIB Ta METOAMYHI NiAXOAM WOA0 PO3B'A3yBaHHA TBOPYMX Gi3UYHMUX 334a4y pi3HMX TUNIB. Ane B BinblocTi BULE
3raflaHux pobiT We HeAoCTaTHbO po3pobneHa MeToaMKa CKNAfAHHA Pi3HMX BUAIB 33434, He BU3HAYeHi BUMOrM A0 iX 3MicCTy Ta
KpuTepii OUiHIOBAHHA TaKoi poboTK yyHiB. TOMy, X04a Ba*KAMBICTb NPObGAEMM HIXTO He 3anepeuye, we He Harato BuMTeniB
BMKOPUCTOBYIOTb LLei NPUMOM Y CBOET NPaKTUL,.

CknapgaHHio $isMYHUX 3afa4y NPUAINAETLCA yBara y CTapLii LUKOAI, MPU LbOMY Haro/OWYETbCA Ha epeKTUBHOMY
3acTOCyBaHHi NOACHIOBA/IbHO-INOCTPATUBHOI TeXHONOTii. MW NPONOHYEMO METOAMKY 3aCTOCYBaHHA NPOLLECY CKNaAaHHA 33434 Ha
6iodisnuHomy matepiani y 3BO npu nigrotosu,i MabyTHiX NiKapis i3 3aCTOCyBaHHAM rpynoBoi Ta NpobaeMmHoT TeXHoNOorii.

Merta cratTi. MeTolo JOCNiAKEHHA € PO3KPUTTA OCHOBHMX €TaniB CKAafaHHA i po3B’A3yBaHHA nNpobiemHoi cutyauii B
npoueci HaBYaHHA MaNbYTHIX NiKapis Nig Yac BUBYEHHA MeANYHOI | bionoriyHoT disnKu.

METOAM AOC/IAMKEHHA
[na pocnifxeHHA BUKOPUCTOBYBAAM TEOPETUUHMI aHanNi3, CTPYKTYPHO-NOTIUHMI aHaNi3 3MICTY | CTPYKTYpM HaBYaNbHOTO
NPOoLECY, CMOCTEPEIKEHHS Ta CTaTUCTUUYHY 06PO6KY pe3ybTaTie AOCHIAKEHHS.

PE3Y/IbTATU AOCNIAXKEHHA

B ymoBax mopepHi3aLii 0CBiTH, BaXKMBUM BULOM CAaMOCTIMHOT AiANbHOCTI CTYAEHTIB € CKAaAaHHA di3nyHmMX 3agay. Nig
CKNAafaHHAM 334ayi MM PO3YMIEMO CAaMOCTIMHY MOCTAHOBKY W PO3B’s3aHHA NeBHOI Npobiemy 3a AOMNOMOTOH NOTIYHUX
YMOBUBOAiB, MaTeEMaTUYHMX Aili Ta eKCNepUMEHTIB Ha OCHOBI 3aKOHIB i meToaiB ¢i3unku (3a C. 0. KameHeubKknm).

MNig cuTyauiiHoto 3a4a4eto (3a4a4HOL0 CMTyalielo) po3ymiemo dikcoBaHy (onmcaHy B NeBHin ¢popmi) HaB4anbHY MoaeNb-
npobnemy 3 ranysi meguuHoi i bionoriyHoi ¢i3mKK, y npoueci rpynosoi poboTu 3 AKOK CTBOPIOIOTLCA YMOBM A1 CAMOOCBITU
0COBMCTOCTI CTyAEHTa AK MabyTHLOrO Nikapa. TOBTO cUTyaL,iiHi 3a4a4i € aKTUBHMM 3acO60M, 33 LONOMOTOIO IKOrO MabyTHIl
niKap Habysae npodecinHOi KOMMNETEHTHOCTI.

CKnagatoum 3a4adi, CTyaeHTr ranbue ycBigoMaoTb MOTUBALLIHY OCHOBY, PO3YMItOTb iX JIOTIYHY CTPYKTYPY Ta reHesuc,
O NO3UTUBHO MO3HAYAETLCA HAa GOPMYBaHHI YMiHb PO3B’A3yBaTW 334a4i, CAMOCTIHO 0BO/I0AIBAaTU HaBYa/lbHUM MaTepiaiom.
Ba)XAMBO BUMTWU CTYAEHTIB CKNAZATM He PO3pi3HEeHi 3afadi, a ix cuctemu. 3 Li€0 MeTo CAig, KOpUCTyBaTUCA BigNOBIAHUMU
Knacuoikauiasmu. Bigomo, WO 33 OCHOBHMM crnocobom po3B’A3yBaHHA 3aZayi NOAINAKTLCA HA JIOTiYHI, 06YMCNtoBaNbHI Ta
eKCneprMMeHTa bHI.

B ocHOBY Nobyn0BM TaKoi CMCTEMU MOKNALEHO CUCTEMOYTBOPIOIOYI 3B'A3KK, BUPaXKeHi B Knacudikauii. KOHCTpytoBaHHA
33fa4 nepenbavyae BUKOPUCTAHHA 3MICTy BiANOBIAHMX HABYaAZbHUX PO3AiNiB Kypcy meguuHoi i 6ionoriyHoi ¢ismku. Lobip i
CKNAJAaHHA CUCTEMM 33434 CMPUAE PO3LIMPEHHIO i NOrNMbaeHHo 6iodisnyHUX 3HaHb. Mpo iepapxiyHy nobyaosy cuctemum
NPUKNALHMX 3aBAaHb CBIAYUTb HAABHICTb Pi3HMX BUAiB Gi3NYHMX 33day (06YUMCNIOBANbHUX, AKICHUX, €KCNepuMeHTaNbHUX) i
B3aEMO3B’A3KIB MiK HUMMU.

CKknageHa CTyAeHTOM 3afiadya MA€E OMMCYBaTU NPOLECUM B OPraHi3mi AAUHKU, NOACHIOBATM Gi3UYHY Npupody TaKux
npouecis, a iHbopmauin, noTpibHa ANA il po3B’A3yBaHHA, MaE ByTU BUYEPNHOIO | TOYHOLO. 3a4a4a Mae 6yTH cHOPMYIbOBAHOIO AK
3aKiHYEHWI, NOTiYHO NOB’A3aHMI TEKCT. B yMOBI 3a43a4i NOBUHHI BigobpaxKaTUCA B3aEMO3B’A3KM MiXK BUXIAHUMM Ta LWYKaHUMM
BE/IMYMHAMM.
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dopmMyNoBaHHA BMMOrM 3adadyi MOBMHHO BiANOBIAATUM MEBHUM KPUTEPiAM, TaKMM AK: AOCTYMHICTb (Bignosiab He €
BMNAZKOBOIO 340rafKol0, a CMUPAETbCA Ha 3HaHHA); TOYHICTb | BM3HAYeHICTb (3anNMTaHHA He AO0MNYCKAaE HEeoAHO3HAYHMX
T/IyMayeHb); 3MICT 3aMMTaHHA HE NOBUHEH MICTUTU e/IeMEeHTiB PO3B’A3KY.

TemaTvKa BMOPAHMX CIOXKETIB Ma€ CTUMY/IIOBATK iHTepec CTYAEeHTIB A0 PO3B’A3yBaHHA 3a4ay 3 MeAnyHOl i BionoriyHol
®i3nkK. BoHM 3gilicHIoOTECA Y TakMX dopmax: GpoHTanbHa poboTa, Nig Yac AKOi yYHi CKNaaatoTb i po3B’a3ytoTb nepeabaveHi
BMKNagayem 3agadi (ue MoXKyTb ByTW 3aadi 33 3a4aHUM MaNOHKOM, rpadikom, TEKCTOM MigpyyYHWKa TOLLO), 3aCBOHOIOTb
TEXHO/IOTi0 LLbOro NpoLecy B NEBHIN TEXHOOTT HaBYaHHA; camocTiiHa poboTa 3i cknagaHHA 3a4a4y 3a BU6paHUMM clokeTom. Ha
Nno4yaTKOBOMY eTani CTyAeHTU CKNafatoTb aHanoriyHy Ta obepHeHy 3a4avy A0 BXKe po3B’a3aHoi. Ha HacTynHomy eTani HaBYaHHA
CTYAEHTIB CKNAaZaHHIO 33Jay BUXiAHY CUTyauilo [oOOMpae BUKAaAay. 3 ypaxyBaHHAM TUNY i 3MIiCTy cloxeTy BiH Gopmynioe
NOCANiLOBHUI NAHUIOXKOK NUTAHb, CTYAEHTU CAaMOCTIMHO X PO3B’A3YI0Tb, @ NOTIM KOHCTPYHOIOTb HOBY 3agady. HacTynHui eTan —
CaMOCTilHe CKnafaHHA, NOCTaHOBKA, PO3B’A3yBaHHA 1 0popMIeHHA 3a4aui.

CTpiMKO 3pocTatodi MOTOKM AaHMX i iHGOpMaLii cboroaHi BMMaralTb aKTMBHMX NigxoAiB A0 OpraHisauii HaB4YaHHA
CTYAEHTIB. 3HAaYHMI NOTeHLiaN y uboMy MA€e NpobaemHe HaBYaHHA. CKNafaHHA NpobaeMHUX 3aBAaHb Ma€E CBOO cneumoiky.

MpobnemHe HaBYaHHA peanisyeTbCA Yepes CMCTEMY Ni3HaBaNbHWUX 3aBAaHb. OAHAK, OAHA BUKOPUCTAHHA NPobaemMHUX
3aBAaHb e He pobUTb HaBYaHHA NPOBNEMHMM. YCe 3aN1eXKMUTb Bif, TOT0, YX 3MOXKE BUKIaAay HaZaT im NnpobnemHoro xapakrepy,
CTBOPUTM NpobaemHy cuTyauito. MpobaemHa CUTyaLis CTBOPIOETLCA, AKLWO NpobnemHe 3aBAaHHA CNMPAETLCA HA NonepeaHii
[0CBIA, CTYyAEHTA 33 NPUHUMINOM annepuenLyii — BKIHOYEHHA HOBMX BiOMOCTEN A0 iCHYHOUOi CUCTEMM 3HAHD | YMIHb.

OAawH i3 cnocobis Npo61eMHOro HaBYaHHSA, AKMI CTaBUTb Ha METi CTBOPEHHS YMOB 419 PO3BUTKY Y CTYA,EHTIB KpeaTUBHOTO
MWCNEHHSA, € caMOoCTiliHe dopMyntoBaHHA NpobsieMuy Ta NOLWYKY WAAXIB il BUPiLLEeHHs Yepes CTBOPeHHs npobaemHoi cutyauii. Le,
B CBOO Yepry, BUMArae 4OCNiAHULBKOrO Nigxoay, PO3BUBAE IX aKTUBHICTb Ta CAMOCTIMHICTb MUCNEHHA.

Buxoaaum 3 LbOro M1 NPOMNOHYEMO OCHOBHi eTanu poboTn Hag NPobAeMHOK CUTYALLIED NPU BUBYEHHI NPUPOSHUYNX
LNCUMNNIH:

—  BMABJ/IEHHSA 3a4a4Hoi cuTyauii (npobnemn);

—  BWSABJ/IEHHA NPOTUPIYYA Yy 3a4a4Hil cUTyaLil;

— CTBOPEHHA npobnemHoi cutyauii;

— BMAAB/IEHHA | aHANI3 eNeMeHTiB CUTyaLiiHOI 3aaaudi (nepBicHa moaenb 3a4aui);

—  KOPOTKWIA 3annc YMOBM 33Jaui, 3 BAKOPUCTAHHAM PUCYHKIB, rpadikis, cxem Towwo;

— MOBTOPHWIA aHaNi3 yMOBM 3a4a4i 3 BUAINIEHHAM NPOTMPIY | 3aKOHIB, L0 ONMCYHOTb CUTYyaLilHy 3a4a4y;

— ¢opmyntoBaHHA npobremu;

— BWCYHEHHA rinoTes;

—  CMpOLLEHHA YMOBMU;

— BMbip meTogis, Npuiiomis, cnocobis po3B’A3yBaHHA 3a4avi;

— reHepauif igen wopo po3s’A3yBaHHA 3ajaui;

— nepesipkKa rinores;

— nobyaoBa aHaNITUKO-CUHTETUYHOIO NaHLOra;

— po3B’A3yBaHHA 3a4a4i y 3arasibHOMY BUTNAL;

— aHani3 mogeni 3agayi, yTouHeHHA GopMytoBaHHA YMOBU 3a4aui;

— 0buncneHHs;

— nepeBipKa i OLiHKa BiAMNOBIAj 40 cUTYyaLilMHOT 3aaui;

—  [ocnigeHHA 3ajaudi, ii 3aKkntovHe pegaryBaHHA, NOCTAaHOBKA HOBUX 3a4au.

MpaKTMKa NoKasye, Wo poboTy Haf NPobHAEMHOI0 CUTYALLIEID KpaLle OpraHi3oByBaTU B rpynoBii HaBYasbHil AiaNbHOCTI.
Y Ui AianbHOCTI BUKNaday Kepye poboTol CTyAeHTiB onocepefKoBaHO. BiH BKAtovaeTbca B poboTy rpyn uyepes cuctemy
npobaemHMx 3anuTaHb. TOMy Taka AiANbHICTb HOCUTb XapaKTep cniBnpali. Takui XapaKTep MaE i CNiJIKYBaHHA MiX OKpeMUMMU
cTyAeHTaMum

PoboTa Hag npobaemoto nepenbavae po3noain posen BcepeauHi rpynu:

1) reHepaTopu igew;

2) aHaniTMKku;

3) odikcaTopwm (Ti, WO 3aNUCYIOTb PE3yNbTaTH Ha Pi3HMX eTanax poboTu Hal NPobAEMHO CUTYaLLiED);

4) paxiBHUKM (Ti, XTO NPOBOAATL OBUYUCNEHHSA).

Lle no3BONIAE 334iATU CTYAEHTIB Pi3HOro piBHA Migrotosku. Mpautoroyun B rpyni cnabwi ctyaeHTH 36aradvyroTbCs HOBOKO
iHbopmaLieto. MatloTb MOXKAMBICTb OTPMMATM KOHCY/bTaLito. B ymoBax rpynoBoro HaB4YaHHA cepefHi y4Hi onocepeAKoBaHO
3’ACOBYIOTb HE3PO3yMini NUTaHHA. KopucHa rpynoBa Aif/IbHICTb i CUIbHUM YYHSIM, SIKi B OCHOBHOMY € reHepatopamu igei i
KOHCYyNbTaHTaMM

B 3anexHOoCTi Big eTany poboTU BKAKOYAIOTLCA Pi3Hi rpynu CTyAEeHTIB, KPiM TOro, reHepanbHi rpynu OTPUMYIOTb Pi3Hi
3aBAAHHA: CKNACTU | po3B’A3aTV NpobHemMHy CUTYaLLiIO 32 MatoHKOM, rpadikom, TEKCTOM NigpydYHUKa Tolwo. MaTepian ans Takux
3aBAaHb € B nocibHMKax (lwerkiHa&MakapeHko&TpoHb, 2012; Yannit, 2017; AnTiopeeBa&baTtiok&BboHaaperko, 2010).

Ha puc. 1 nopatoTbcA pe3ynbTaT CTaTUCTUUHOT 0BPOOKKU pe3ynbTaTiB JOCAIAMKEHHA NpoLecy CKAafaHHA CTyAeHTaMu
33/4,a4 B 3a/1eXKHOCTI Bif, IX TUNY Ta 334aHOT 334a4HOI cUTyauii.

CTaTUcTUYHa 06pobKa pe3ynbTaTiB KOHCTATYHOUOro eKCNePUMEHTY NOKA3yeE, WO Halbinble CTyAeHTaMM CKAageHo 3aad
KinbKicHOro xapakTepy. Lle o4eBMAHO NOB'A3aHO 3 TUM, LLLO TaKMUX 3334 CTYAEHTU Hanbinblue po3s’A3yoTb Ha 3aHATTAX. Po3noain
33434 Npob/1IeMHOr0 XapaKTepy CKNaLeHUX CTYAEHTaMM B 3a/IEXKHOCTI BiZ, CUTyaLii, AKY NOTPiOHO onucaTu Takuit: 3agadi cCknageHi
3a TeKcToM nigpyyHuka — 11,1 %; 3agadi cknageHi 3a mantoHKkom — 14,3 %; 3apayi cknageHi 3a rpadikom — 12,5 %; 3apavi cknageHi
33 Tabnuueto — 0 %. Ak H6aummo, Haibinblie NPOBAEMHUX CUTyaLii CTYAEHTU CKNAZanu 3a MaloHKOM, Le A03BONIO
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CKOPWTYyBaTW METOAMKY OpraHisaLii 3aHATb. Po3nounHaTv Taky poboTy cnif, 3 po3rnagy MastoHKiB, MOAaHWX Y NiAPYYHUKY.
Bujinomy ctatuctuyHa o6pobKa pesynbTaTiB BUKOPUCTaHa NpU PO3pobaeHHI MeToANKKN pobOoTH 3 NPOBAEMHOIO CUTYaLELD.

100,0 I
80,0 ‘ ‘
60,0 = 4 /»77;7 AP 4 Po3paxyHKoBi 33gaui, B %
30,0 Jﬁ_l A Mpobnemui 3agavi, B %
20,0 S fikichi sagaui, 3 %
00 S S A EKcnepumenTanbHi 3agavi, 8 %
3agaul Sapaui Sagaul 3agavi

CKnageHi 32 cknafeHisa cknafieHisa ckaagerl 33
TEKCTOM ManioHkomM  rpadikom Tabmueto
nigpy4yHUKa

Puc. 1. pe3ynbTaTi CTaTUCTUUHOI 06PO6KM pe3ynbTaTie A0CNIAKEHHA NpoLecy CKNajaHHA CTyAeHTaMM 33434 B 3a/1€XKHOCTI
BiA, iX TMNY Ta 3apaHOi 3aaauHOT cuTyau,ii

OBrOBOPEHHA

CnocTepeKeHHs 3a NPOLLeCOM 34ilMCHEHHA pob0TU Haa NPO6EeMHOI0 CUTYaLLiED CTYAeHTaMM A03BONAIOTb HAM BUPOOUTK
METOAMNYHI pPEKOMEHAALIT WOoA0 BNPOBaAXKEHHA OCHOBHUX eTanis poboTu Hag Heto. PO3rnsHemo eTanm poboTu Hag npobaemHoo
CUTYyaL,i€t0 Ha AKMX MOXKYTb BUHUKHYTU TPYAHOLL Ta CNOCcObU NoA0NaHHS iX.

Mepw HiX cKnagaTv NpobaemHy cuTyau,ito NOTPIBHO PO3rNAHYTU BXKE CTBOPEHI | BUAINNTM NPOTUPIYYA Ta BCTAHOBUTU MO0
BuA (MakapeHko, 2003; MakapeHko&MakapeHko%MigaybHa, 2008).

Buntncs dopmyntoBaTH rinotesy Aonomarae po3B’a3yBaHHA AKICHUX 3a4a4 Ha NOACHEHHS, IOTiYHa CTPYKTypa AKX (A—B),
OCKINIbKM iX MOXKHa NoAaTH B rinoTeTUYHIN Gopmi «AKLWwo, To» (MakapeHKko&MakapeHko&MakapeHko, 2014; MakapeHko, 1994).

Ha eTani cknagaHHA HOBUX 334a4 MOXKHA NOTPEHYBATUCA CKAAAATM aHaNOrYHy | 06epHeHy 3aaaui.

B poboTy Hag, cKNafaHHAM i po3B’A3yBaHHAM NPOBAEMHOI CUTyaLii BaXXNMBMM € opraHisauia Gopmu HaBYaHHA i3
33CTOCYBAaHHAM HOBWX TEXHOOTiN. TaKOK TEXHO/IONEID Ha Haly AyMKY MOXe ByTU rpynose HaBYaHHS.

Y npoueci peanizauii L€l TeXHONOrIT CTYAEHTU HABYAKOTLCA CMiIbHIA AiSNbHOCTI, BYaTbCA PO3B’A3YBATU KOHOIKTHI
CUTYyaLii, @ TaKOX PO3MOAiINATL 0O0B’A3KM B 3aN1€XKHOCTI Bif, PiBHA NiArOTOBNEHOCTI. B TaKi AianbHOCTI rpynoBe HaBYaHHA BUKOHYE
opraHisauiiHy dyHKLito. [laHi pekomeHAaL,i WoAo opraHisaLii rpynoBoro HaB4aHHA onucaHi y nocibHuky (MakapeHrko, 2017).

BMUCHOBKW TA MNEPCMNEKTUBU NOAA/IbLLUOIO AOCNIAXEHHA

AHanisytoun focsig poboTn HayKoBLiB i METOAMUCTIB 3 Li€l Npobaemu, MoXKHa 3poOUTU BUCHOBOK, WO BUKOPUCTAHHSA
3aBAaHb Ha CKNAAAAHHA 3334 3HAYHO aKTUBI3YE MUCNEHHSA CTYAEHTIB, CNPUAE 0COBUCTICHO OPIEHTOBAHOMY MPOLLECY HAaBYAHHA.
[o HepaBHbOro 4Yacy HasyaHHs y 3BO B3arani i meguuHoi i 6ionoriyHoi ¢i3nMKM, 30Kpema, Byno HayKOLEHTPUUHUM. HUHI
KOHLEeNTYa/ibHO BaX/IMBMM MOCTAaE MUTAHHA OCOOMUCTICHO OPIEHTOBAHOrO, Mif AKMM PO3YMIilOTb HE HaBYaHHA MeAMYHOI i
6ionorivyHoi ¢i3nKKM BCix i BCbOMY, @ KOXHOr0, 3 ypaxyBaHHAM 0COBUCTICHUX AKOCTEW, 3aiOHOCTEN, NCMXONOTiYHMUX 0CObAMBOCTEM
i Haxunis. OcobAnBo ePeKTUBHUM TaKMI1 Niaxia € nig Yac opraHisauii camocTiliHoi poboTu cTyaeHTiB 3 Aobopy, CKNafaHHA Ta
po3B’A3yBaHHA cUTyaLiiHMX $i3nyHMX 3aaay. CKnagatoum 3agadi, CTYAeHTU Kpalle Bia4vyBatoTb X reHesuc, N0riYHy CTPYKTYpY,
rnMblie po3ymiloTb MOTMBALIiHY OCHOBY pPO3B'A3yBaHHA Gi3WYHMX 33f4ay i Mpouecy HaBYaHHA B3arani, WO MNO3UTUBHO
NO3HaYa€eTbCs Ha POpPMYBaHHI BMiHHS PO3B'A3yBaTU 3a4a4i, CAaMOCTiIIHO 0BO/1I0AiBaTV HaBYalbHUM maTepianom. OCTaHHIM Yacom,
ocobnunBa yBara NpUAINAETbCA HECTaHAAPTHUM, TBOPUMM 334a4aM, CKAALAHHA AKUX IPYHTYETbCA Ha BUHaxodax. Lle 3ymosneHo
TUM, WO HAaBMYKM JOCNIAHWLBKOI poBOTH CTaloTb ANA CTYAEHTIB OCHOBOIO Mi3HAHHA HOBOrO B OTOYYHOYOMY CBITi. TakMi niaxig,
3aKNafeHO y CTaHZapTax ocBiTM B6araTbox KpaiH cBiTy (CLUA, AHrais, Pocin), a TakoXK y NpoekTi cTaHgapTy ¢i3nyHOT 0CBiTH YKpaiHu.
AHanoriyHy poboTy Hag NPO6EeMHOI0 CUTYaLLIEID MOXKHA OPraHi3yBaTH Nif 4ac BUBYEHHA IHLWMUX MPUPOAHUYUX UCLUMAIH.
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METHODS OF COMPILING TASKS IN MEDICAL AND BIOLOGICAL PHYSICS
IN THE CONTEXT OF MODERN PEDAGOGICAL TECHNOLOGIES
Aleksander Makarenko, Volodymyr Makarenko, Olena Silkova
Ukrainian Medical Stomatological Academy, Ukraine
Kateryna Makarenko, Liudmyla Matiash
Poltava V.G. Korolenko National Pedagogical University, Ukraine

Abstract.

Formulation of the problem. The purpose of the study was to reveal the main stages of compiling and solving a problem situation in the training
of future doctors in the study of medical and biological physics.

Materials and methods. The study used theoretical analysis, structural and logical analysis of the content and structure of the educational process,
observation, and statistical processing of research results.

Results. The authors provide a detailed analysis of the process of compiling situational tasks. They reveal the main stages of work on the problem
situation: identification of the problem situation (problem); detection of contradictions in a problem situation; creating a problem
situation; identification and analysis of elements of the situational problem (initial model of the problem); a brief record of the
condition of the problem, using drawings, graphs, diagrams, etc.; re-analysis of the condition of the problem with the selection of
contradictions and laws that describe the situational problem; problem formulation; hypotheses; simplification of the condition;
choice of methods, techniques, ways of solving the problem; generating ideas for solving the problem; hypothesis testing;
construction of analytical-synthetic chain; solving the problem in general; analysis of the problem model, clarification of the wording
of the problem condition; calculation; checking and evaluating the answer to the situational task; research of the problem, its final
editing, setting new tasks. The authors highlight the features of the implementation of the developed stages in the teaching of
medical and biological physics for future physicians in combination with the group method. It is noted that in group activities the
teacher corrects the work of students indirectly, manages their work through a system of problem questions and such activities have
the nature of cooperation. It is investigated the influence of the type of problem situation on the type of compound problem.

Conclusions. Analyzing the experience of scientists, methodologists, and our own on this issue, we can conclude that the use of tasks to compile
problem situations significantly enhances the creative thinking of future doctors, contributes to the personality-oriented learning
process. Further research is needed to illustrate the material of medical and biological physics of each stage of work on the problem
situation.

Keywords: group training, future doctors, medical and biological physics, problem situation, problem-solving process, situational problem.
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FEMMIPIKALIA OCBITHBOIO MPOLIECY NI YAC BUBYEHHA ANCUUNAIH
NPMPOAHUYO-MATEMATUYHOIO LUMNKNY YYHAMMU 33CO

AHOTALIA

B cmammi susHavyeHo noHAmmesul anapam eelimigikayii, 30kpema y npoueci Has4aHHA y4Hie 33CO, HasedeHO asmMopcbKe ba4eHHs
mpakmyeaHHA 6a308ux mepMiHie. BusHa4eHo cy4yacHuli cmaH po3pobeHHs npobaemu enposadxceHHs eelimigikauii 8 ocaimHili
npoyec. O6rpyHMoBaHo HeobXiOHICMb WUPWO20 8UKOPUCMAHHA 2elimigikayii y Has4aHHI. 3a pe3ynemamamu OyiH8AHHA
YYHI8 HABYAsbHi AOCAZHEHHA 3 memMu «Aa20pummu i NPo2PaMuU» Kpawi 8 mux Kaacax, 0e Ha ypoKax 6ynau euKopucmai
enemeHmu zelimudpikauii. JaHa mema, 8 ceoto Yepay, nepedye BUBYEHHIO MPO2PAMYBAHHA y HACMYMNHUX Kaacax. HagedeHo
MaKox< i nNpu4uHU Mpobsem Moe8’a3aHuUX 3 BUKOPUCMAHHAM 2elmipikayii Ha ypoKax, 30Kpema, ei0CymHicme mexHiYHo20
067100HAHHSA, 8idCymHicmb a0Kanizayii okpemux naameopm moujo.

PopmynioeaHHA npobaemu. 30 ymMosU CMPIMKO20 pO38UMKY Cy4yacHo20 cgimy, o oceimu 8ucy8aromb HOB8i 8UMO2U Uj000 HOBYAHHA i
po3sumky ecebiyHo possuHeHoi ocobucmocmi. [Mpoyec eelimigpikayii ocgimu 00380a5€ 8iOKpusamu Hosi nepcrnekmusu
HABYAHHA YYHI8 HA YPOKAX MPUPOOHUYO-MAMEMAMUYHO20 YUKY.

Mamepianu i mMemodu. BukopucmaHi meopemu4Hi Memoou 00CniOHeHHA: aHAI3, Y3a2anbHEHHSA, CUCMeMamu3ayia HayKo8uX Ma HayKog8o-
memoouyHux Oxcepesn 3 npobaemu O0CAIOHEHHA, AHAAI3 ICHYYUX MOHAMb, M08’A3AHUX 3 MeMOo 00CAIOHeHHA 3a0aa
M100a1bWO20 BU3HAYEHHA MEOPEeMU4HUX 3aca0, yMOYHEeHHs 3Micmy OCHOBHUX MOHAMb, AHAAI3 HABYAALHOI Aimepamypu.

Pe3ynemamu. bysno 30ilicHeHO 8uB4YeHHs Mcuxosa020-nedazo2iyHoi ma Hag4yaneHoi nimepamypu 3 npobaemu docnidOHeHHA ma 3’AC08AHO AK
suceimneHa mema 8 HayKosux mnybnikauyiax. ABmopamu BUKOHAOHO cucmemamusayito mepmiHonoziyHo2o anapamy ma
8UABAEHO CMYMiHb P03pP0bseHHA OaHOT IPobemMu 8 HAYKOBUX OOCNIOHCEHHSX.

BucHoeKu. lelimihikauyia — ye mexHosozia oceimu, AKa WBUOKO po38UBAEMbLCA | MAE 8eaUKUl momeHyian w000 N03UMUBHO20 8nausy Ha
egpekmusHicmb oc8imHbo2o npoyecy. [oceid Haykosyie 3 O0aHoi npobnemu 00380/7€ 3pOb6UMU BUCHOBOK MPO Me, WO
eelimighikauia e ocgimHili disnbHOCMi MA€E NPaAso icHysamu AK iHCMpymeHm, AKUL CrpUse CMBopPeHHIO yMOo8 0718 pOPMYyB8aHHS
Cy4YacHoi 2apmoHiliHo po3suHymoi ocobucmocmi.

K/IKO4YOBI C/IOBA: zelimigikayis, oceima, izposi Memoodu Ha8YAHHSA, MPUPOOHUYO-MameMamu4Hi QucyunaiHu, oceimdili npoyec.

BCTYN

MocraHoBKa npobnemu. Hapasi Halwe cycninbCTBO 3a3HAE 3HAYHMUX 3MiH. Lile 06yMOBNEHO HOBUMM BiAKPUTTAMM HAYKK i
TEXHiIKWU, OHOBNEHHAM 6araTbox cdhep NOACLKOTO KUTTA. TAKUM YUMHOM, CYCNiNLCTBO NOCTIMHO 34iMCHIOE Nepexig Ha HOBMI piBEHb
CBOTO iCHYBaHHA, @ Pa3oM i3 UMM 3'ABNAETLCA HEOOXiAHICTb 3MIHIOBAaTM OCHOBHI COLiaNbHi NpouecK, AKi NPOTiKatloTb Y HbOMY.
ApanTyroTbCa | TPAaHCPOPMYIOTLCA YCi CycnisibHi chepur. Yn He B NepLuy Yepry Taki 3MiHM CTOCYHOTbCA OCBITH.

OCBIiTHI/ Npouec Mae NOCTIMHO NPUCTOCOBYBATUCA A0 HOBMX YMOB QYHKLIIOHYBaHHSA, B 0COBAMBOCTI 3MiHM TOPKHY/IUCA
BMBOPY METOZ,iB | TEXHONOTI B OCBITHBOMY MPOLEC.

Ha cborogHiWwHin AeHb came TexXHONOrii HaBYaHHA [al0Tb MOM/MBICTb MiABULLEHHA AKOCTI OCBITW i 3aCTOCYBaHHA
iHHOBALMHMX MeToAiB B HaBYaHHi. 3a TaKMX YMOB BiabyBaeTbcA i TpaHcHOPMaLLA OCBITHBOIO MPOLLECY: BiAXOAATb Y MUHYy/e
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TPaAML,iNHI MeToAM, 3aCHOBAHI, B OCHOBHOMY Ha TPAHCAALiT 3HaHb, @ Ha 3MiHY iM 3'ABAAIOTbLCA HOBI — 3aCHOBaHI Ha BUKOPUCTaHHI
iHpopMaLiTHO-KOMYHIKaLiMHWX Ta irpOBUX TEXHOIOTI.

Cy4yacHa cMcTema OCBITH 3 KOXKHUM AHeMm yce Binblue NoB’A3ye y4acHUKIB OCBITHbOrO NPoLEecy 3 BipTya/sibHUM NPOCTOPOM
Ta oro enemeHTamu. | Bce bBinblue 3pOCTaE Po/b irop Ta irPOBMX TEXHOJOFIN: NOCTYNOBO BOHM CTAlOTb OAHUM 3 K/IHOYOBMUX
€/1eMEeHTIB OCBITHbOIO MPOCTOPY.

Y ypHani «®opbc» HaBeLEHO HACTYMHi TEXHONOrI, AKi 34aTHI 3MIHWUTKM OCBITY, cepef AKMX: AWUCTaHLiMHA OCBITa,
nepcoHanisauis, reMmidikauin, iHTeEpaKTUBHE HaBYaHHSA, HAaBYaHHSA Yepes Bigeoirpu. Cepes HaBeAeHWUX N'ATU TEXHONOTI YOTUPKU
MOXKHa BigHecTn Ao reimidikauii (JlesuH, 2012).

AHani3 aKTyanbHUX AocaigKeHb. Pi3Hi NpobaemMHi acneKTn BNpoBagKeHHA reimidikauii B chepn XKUTTELIANbHOCTI
NOOUHM, 30Kpema ocBiTHIO, gocnigxyBann O. /1. TkayeHKo (TkauveHko, 2015), A. A. Mutesa Ta . T. Nonoe (MuTteBa&lMonos),
/1. M. CepreeBa (Cepreesa, 2014), nWTaHHA LWOAO BWKOPUCTAHHA KOMM'IOTEPHMX irop B OCBITHIX LiNAX A[0CNIAKEHO
A. M. bepwapackum Ta E. E. AHKo (Bepwaackuin&AHKo, 2016). Teopia i npakTuka reimidikauii npespcrasneHi B poboTax
K. Werbach, D. Hunter, y siKUX HayKOBLj CTBEpAKYHOTb, WO «pO3Bara — HaA3BMYAMHO LIHHWI IHCTPYMEHT ANs BUpiWEHHA
cepio3Hux bisHec-3aBAaHb, MOB’A3aHUX 3 MAPKETMHIOM, MiABULLEHHAM eQpeKTUBHOCTI, iIHHOBALiAMM, 3a/lyYeHHAM KAIEHTIB,
poboToto 3 nepcoHasom Ta cTabinbHUm possutkom» (Werbach&Hunter, 2012). HaykoBi foCniAKeHHA 3acBigyylOTb Te, WO irpy
BMN/IMBAIOTb HA AKICTb HALWOrO XKWUTTA, CTBOPHOOYM NO3UTUBHI emoLii (ONTUMI3M i 4ONUTAMBICTb), @ TAKOXK NOCUAIOIOTbL COLLiaNbHI
BigHOCMHM (Boliko&3eniHra,2020).

MepeBaru Ta npob1emn BUKOpUCTaHHSA reiimidiKalii B akagemiuHoMy KOHTEKCTi A0CNiAKyBaAm B cBOIN poboTi S. Caball Ta
R Claris (Caball&Claris, 2016). NMpu epeKTMBHOMY BUKOPUCTaHHI enemeHTiB reimudikalii MOXKHa yA0CKOHANIUTU HaBYaibHe
cepeposuue 33CO Ta cnpoeKTyBaTh Npodini y4HiB TakK, WO6 yTBOPUTU FPynu, NPU LbOMY BUKOPUCTATU TAKTUKY A/15 NOAA/NbLLIOIO
CTBOPEHHA CMiIbHOI KOMaHAM.

Haykosui D. Aseriskis Ta R. Damasevicius B cBoemy gocniaskeHHi (Aseriskis&Damasevicius, 2014) noKasyoTb K moaeni 3
KOMN'IOTEPHUX iIrOP MOXHa BMKOPUCTATWM Ha MPaKTULi (L0 € CYTTEBUM ANSA HABYAHHA YYHiB). [NA UbOro BYEHi NPOMNOHYIOTL
[OCNIANTU HalbiNbWw TUNOBI WaboHW, WO BUKOPUCTaHI B CUCTEMAX Ae HanaBHI enemeHTU reiimudikauii, Ta onucaTty Ui wabnoHm,
BMKOPUCTOBYHOUM iIHCTPYMEHTU MOAENOBAHHA.

AsTopu B. /1. By3sbKo Ta tO. B. E4kano (by3bko&Eukano, 2017) Ha OCHOBI NPOBEAEHOrO aHani3y HanpAMKiB reiMmidikauii
OCBITU MPOMOHYIOTb 33aCTOCOBYBATW irpoBi TEXHOORT Ha YpPOKax y AKOCTi 3acoby popmyBaHHA Ni3HaBa/lbHOTO iHTepecy A0
HaBYaHHA, BUKOPUCTOBYIOUYM OHNAWH-CEpPBICH.

1. M. NaseHko (MaseHKko, 2018) TpakTye rermidikauito AK npouec, Wo Yy BiNblIOCTi CMMPAETLCA HA BUKOPUCTAHHSA
iHbOPMaLIMHUX TEXHOOTIN | po3ymie Mig, AaHUM TEPMIHOM BUKOPUCTAHHA NPW HaBYaHHI KOMMN'OTEPHWX irop i OHNalH-BNPaB 3
BUKOPUCTAHHAM Pi3HOMAHITHMX cepBiciB.

Ha ocHoBi pe3synbTaTtiB nposegeHux adocnigxeHb Haykosui O. B. Tpiwyk, H. M. ®ironb ta H. C. Bonuk BM3HauaoTb
reMmidikauilo AK HOBITHIN MeToA, AKMN MAE MOTYXKHWI MOTeHUian i 34aTHWIA 3aNy4MTM YYACHMKIB OCBITHBOFO Mpouecy Ao
peanbHUX XUTTEBMX CUTYaLii Ta MOTUBYBATM iX Ha MeBHi 4ii i 6axaHHA NpW 3aCBOEHHI 3HaHb (Tpilwyk, Pironb&Boaunk, 2019).
TakoX, Ha AYMKY aBTopiB, rermidikalyia cyTTEBO BiAPI3SHAETLCA Bif iHWKNX irpoBMX GOPM POOOTM CBOEKD HAMPABAEHICTIO Ha METY,
noB’A3aHy 3 PeanbHoo AiANbHICTHO.

AIK nokasye coujonoriyuHe pocnigxeHHa TNS, iHTepHeT BiggiaytoTb 82 MAH YONOBIK, WO NPUOBAN3HO CKnagzae 66%
HaceneHHA YKpaiHu y Biui 12-64 pokis, a B CnonyyeHunx LLtatax Amepukun go 2014 poky 91% HaceneHHs y Biui Big 2 oo 17 pokis
NPOBOAUTL Y KOMN'IOTEPHUX irpax He meHLwe 1 rognHu Ha aeHb (benkuH, 2016).

Merta crartTi. BM3HAUMTWM MNOHATIMHUI anapaT, YTOUYHMUTM 3MIiCT OCHOBHWMX MNOHATb, LLO CTOCYIOTbCA BUKOPWUCTAHHA
reimidikauii B 0CBiTHbOMY NPOLECi Mg, Yac BUBYEHHA NPUPOAHUYO-MATEMATUYHUX SUCUMMNIH, HAZATU peKomeHAauil woao
3aCTOCYyBaHHA reiMmidikauii Ha ypokax y 33CO.

METOAM AOCNIAKEHHA

36ip, BUBYEHHSA, aHANI3 Ta cMcTemaTM3alia iHbopmaLii NPo NowMpeHHA Ta BNPOBaAKEHHA relimidikauii Ak ogHoro i3
CYY4aCHWUX iHHOBALIMHUX MeToAiB Y HaBYaHHi, NPOAHaNi3yBaTM MOHATTEBMI anapaT Ta METOAMKM BUKOPUCTAHHA rerMmidikauii
ocsitn y 33CO. Mpu nNpoBeAeHHI AOoCNiAKeHHA 6yayTb BMKOPWUCTaHI Taki eMnipuMyHi MeToAu: AiarHOCTMYHI (aHKeTyBaHHA,
onuTyBaHHA, iHTepB’to, 6ecifga) — ANs BU3HAYEHHA HaNPAMKY 3aLiKaBAeHOCTI y remidikaLii Ha ypoKax BUMTENIB Ta YYHIB.

PE3Y/IbTATU AOCNIAXKEHHA

3 MeTol [OoCNiAXKEHHs Npobaemn BUKOPUCTaHHA rerimidikauii B OCBITHbOMY MpoOLeCi HeobXiAHO 3A4iCHUTU aHani3
HAYKOBMX JOCNiAKeHb Ta NybnikaLii 3 AaHOT TeMaTUKKM, BU3SHAYUTU OCHOBHI NOHATTA. Ha OCHOBI MpOBeAEeHOro aHasi3y icHytYoi
TePMIHONOTIT CNif, yTOYHUTU 3MICT OCHOBHUX MOHATb rermidiKaLii Ta MOXKIMBOCTEN ii BUKOPUCTAHHA Ha YpPOKax NPUpPOAHUYO-
matemaTuyHoro unkay y 33CO.

Ha aymKky €. B. KoHgpaluosoi, reiMmidikauis aBnse co60t0 BUKOPUCTAHHSA irPOBUX e/1eMEHTIB i MeToAiB irpoBOro Au3alHy
B HEirpoBMX KOHTEKCTaX; 3aCTOCYBaHHA MNiAX0AiB, XapaKTepHUX A/1A KOMM'IOTEPHUX iFOp HEeirpoBMX MPOLLECIB 3 METOID 3a/ly4YeHHA
KOPMCTYBauiB, NiABULLEHHS iX aKTUBHOCTI B pilleHHA NPUKAAAHMX 33434, a0 BUKOPUCTaHHA NPOAYKTIB i NOC/Yr cnoXusadamu. B
OCHOBI revimidikaLii nonArae aHanis NoBeAiHKM KOPWUCTYBaya, a TaKOX METOAO/OriA NPaBUAbHOI MOTUBALLT, AKa BUXOAMTDL i3
aHanisy TMNoBoOi NoBeAiHKM AaHoi NtogmHun (KoHapawosa, 2017).

MoAibHi TexHonorii 403BONAIOTL BPAaxoByBaTU 0COBAMBOCTI CNPUINHATTA Ta 06p06KM iHbOopMaLii yuHIB (LUBUAKKMIA A0CTYN
[0 iHpopmauiji, BapiaTUBHICTb 1i BMKOPUCTAHHA, iIHTEPaKTMBHICTb, BidyasbHa nogaya iHpopmauii), ix iHTepecu (aganTumsHi,
iHAMBIAYaNbHi OCBITHI TpaeKTOPII), epeKTMBHO BUBYA0BYBATM NPOLLECH KOMYHIKaLLT (MexaHi3MM LWBWAKOIO 3BOPOTHOrO 3B'A3KY Ta
BHYTPiLWHbOrPYNOBOro CNiNKyBaHHA), NiABULLYBATU piBeHb MOTUBAL,iT y4HIB i T. 4.(Akyenos& ManaHuHa, 2019).
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O. H. leBiHa dopmyntoe 1ioro poboye BM3HaAUYEHHA rermidiKaLii AK: «Le uifecnpAmMoBaHUiA i CBiZOMMI NPOLLEC PO3BUTKY
YYHEM YMiHb, @ Came, aHani3yBaTu, CMHTE3yBaTK, NOPIBHIOBATK, y3ara/ibHOBATH, KNacudikyBaTK B NpoLLeci HaBYaNbHOI AiANbHOCTI
Ha OCHOBI BHYTPILIHbO 3HAYYLIMX YCTPEMIIHb i 30BHILLHIX BNAMBIB» (/leBnHa, 2012). Pe3ynbTaTomM CaMOpPO3BUTKY BBaAXKAETLCA
nosea BiANOBIAHUX 3MiH B NOTPeboBO-MOTUBaAL,ilHIN cdepi, 0BONOAIHHA HEOBXiGHUMM PO3YyMOBUMMMK OMepaLlifsmn, PO3BUTOK
KpeaTMBHOCTI, Ni3HaBa/bHMX YMiHb, OPi€EHTaL,ii Ha 3arabHONOACHKI Ta 0COBUCTICHO 3HaYyLLi WiHHOCTI.(/leBuHa, 2012).

Takox, 3a BM3HauyeHHAM npodecopa K. Werbach 3 yHiBepcuteTy MeHcunbBaHii, «reimidikauis — Lue BUKOPUCTAHHSA
e/leMeHTIB rpu Ta irpoBMX TEXHIK Y HeirpoBomy KoHTeKcTi» (Werbach&Hunter, 2012). Tob6T0o, MOXHa cKa3aTu, LWo rermidikauin
CNpUAE NPOABJIEHHIO 3aLLiKaBAEHOCTI Ta 3a/ly4eHOCTi «rpasua». JJOCUTb CXOXi MeXaHi3MM aKTMBHO PO3BUBAIOTb Pi3HOMAHITHI
cepsicu Ha 3pa3ok Foursquare, Samsung Nation, Microsoft Language Quality GameTa iHwi (Mutesa&Monos).

Y ctatTi O. M. boiiko Ta 0. O. 3eniHra 3a3HayatoTb, WO reMmidikaLia B OCBiTi — Le Npouec NOWNPEHHSA rPU Ha pisHi chepun
OCBITW, AKWIA [03BONIAE PO3MNAAATU TPy i AK METOA, HaBYAHHA Ta BUXOBAHHS, i AK GOpMy BUXOBHOI poboTH, i fIK 3acib opraHisauii
uinicHoro ocBiTHboro npotecy. CnekTp 3acTocyBaHHA revmidikauii B OCBiTi 4OCUTb LWMPOKUA, LLO [03BOASE FOBOPUTU MPO
nepcnekTUBY Liei TexHoorii Ta ii enemeHTiB (Boliko&3eniHra, 2020).

TaKMM YMHOM, 3ayBaXKMMO, WO rerimidikalia — e BnpoBagKeHHA KOMN'IOTEPHUX irop, CaiTiB Ta iX e1eMeHTIB y Ti npouecu
i cMcTeMu, AKi NepLIoYeproBo He Masiv Ha MeTi BUKOPUCTAHHA irpOBMX KOHTEKCTIB.

[na Toro, wob npoBecTn aHani3 BNPoBagKeHHsA reimidikauii y cydacHy OCBIiTY, C/ig BUOKPEMUTU AEAKi il MOXKAMBOCTI, a
TAKOX CUCTEMATM3YyBaTW BXe HaABHWUMA [0CBif BUKOPWUCTAHHA irPOBMX METOAIB Ta irop NpuW BUPILLEHHI OCBITHIX 3aBAaHb.
BuKopucTaemo TMnonorito, 3anponoHosaHy N. Whitton (Whitton, 2009), ska po3nogainae ocBiTHi rpy He Mo BHYTPILWHI CTPYKTYpi
Ain rpasuis, a no cneundiyHomy bopMyBaHHIO OCBITHbOro npocTopy (benkuH, 2016):

1) BUKOPUCTaHHSA KOMEPLLMHUX PO3BaKabHUX irop;

2) moamodikaLia icHytoumnx irop;

3) BUKOPUCTAHHA KOMEPLLIMHUX PO3BMBAKOUNX irop;

4) BUKOPUCTAHHA BipTya/ibHUX CBITiB;

5) cTBOpeHHs irop Ha 3aMOB/EHHS;

6) CTBOPEHHS irop BUMTENAMM Ta YUHAMM.

BukopwucToBytouM AaHy TMnonorito, 6yno NnpoBeaeHO ONUTYBaHHA cepes YYHIB Ta BUMTENiB 3araibHOOCBITHIX 3aKnaais 3
METO BU3HAYUTU piBeHb 3aLLiKaBNAeHOCTi y reiimidikauii Ha ypoKax. 3a Moro pesynbTaTaMy MOXKHa BiAMITUTH, WO 3 BIKOM Yy Y4YHiB
3MEHLYETbCA iHTEPEeC A0 NPOCTOI rPU Y Pi3HOMaHITHI KOMN'OTEPHI irpK, i NpU LbOMY 3POCTAE 3aL,iKaBNEHICTb Y 3MiHI AeAKuX irop
Ta CTBOPEHHI BIACHUX NPOAYKTIB.

Pe3ynbTaTu onNuTyBaHHA NpPEACTaBAEHi Yy MNOPIBHANbHIN Aiarpami (puc.1l). Y onuTyBaHHi B3AAM Y4Hi Ta BuWTeni
KpuBopi3bKoi 3aranbHOOCBITHLOI WKoau |-l ctyneHiB N2 61 KpuBopisbKoi micbKoi pagyu OHinponeTpoBcbKoi obnacTi: 5-A Knacy
(30 yuHiB), 6-A knacy (23 yuHi), 6-b knacy (20 y4His), 7-A Kknacy (19 yuHis), 7-b knacy (20 y4His), 8-A Knacy (22 y4Hi), 8-b Knacy
(23 yuHi), 9-A knacy (30 yuyHiB), 10-A Knacy (23 yyHi) Ta yuuTeni (3aranbHoto KinbkicTio 15 4onosik), cepes Akux 10 yuutenis
cepeaHboi Ta CTapLoi 1aHKK, 5 yumTeniB NOYaTKOBOI LWKOAW. 3arasibHa KiNbKiCTb pecnoHAeHTiB cknana: 210 yyHis Ta 15 Buntenis.

90%  85%

80% 70%
[
70% 64% 60%
60% 55% 54%
50%
35% 36% 35%
40% . 30% 30% °
30% 25% 21% 24%
20% 15% 1% 12%
10% l 6% .
0% |
BukopuctaHHa Mopudikauin BukopuctaHHA BukopuctaHHsa CtBopeHHA irop Ha  CTBOpeHHsA irop
KOMEpPLiAHNX icHytoumx irop KOMepLiAHNX BipTYya/IbHUX CBITIB 33aMOB/IEHHA BUNTENAMM 3
poO3BarKanbHUX irop po3BMBaOYMX irop YYHAMM
M Y4Hi 5-7 knacis M YyHi 8-10 knacis Buuteni

Puc. 1. NopiBHANbHA Aiarpama HaNPAMKY 3aLiKaBAeHOCTi y reiimidikauii Ha ypokax

FoBopAYM came Npo rerimdikalito Ta ii enemeHTV Ha ypoKax y 3aKk/laax 3araibHoi cepeHboi OCBITU, MOXKHa BiAMITUTH,
LLLO HalyacTiwe TaKi MeToan BNPOBAAKYIOTb 33 AONOMOroto Beb-pecypcis UM cepsiciB. MoXKHa BUAINUTY LeKibKa NONyAapHUX
MaliaHuymKiB 4N peanisaLii remidikaLii B oCcBiTHbOMY Npoueci, a came:

— Alice (https://www.alice.org/), Scratch (https://scratch.mit.edu/), Cryaia Koay (https://studio.code.org/) — oHnaiH
cepenoBuLLa A4 BUBYEHHA OCHOB aNropuTmisaLii Ta nporpamysaHHs y irposux ¢opmax;

— CodeSchool (http://codeschool.uzhnu.edu.ua/) — cepsic HaBY4aHHA NPOrpPamyBaHHIO 3 efleMeHTaMm reimidikaLii;

— Mathletics (http://uk.mathletics.com/) — oOCBiTHI calWT ANA WKONAPIB, CNPAMOBAHWIA Ha 3a/lyyeHHA AiTel A0
MaTeMaTUKM Yepes irpu Ta 3MaraHHs;

— Kahoot! (https://kahoot.com/) — 6€3KOLWTOBHWI OHNANH-CEPBIC A4/19 CTBOPEHHA IHTEPAKTUBHMX HaBYa/IbHUX irop;

— LinguaLeo.ru (https://lingualeo.com/ru) — Likasuit i epekTMBHMIA CNOCI6 BUBYEHHSA IHO3EMHUX MOB;
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— MinecraftEdu (https://www.minecraft.net/) — ue oHNaNH-CUMYNATOP, B AKOMY rpaBL,i MOXYTb CTBOPtOBaTU 3 610KiB
irpoBi CBiTK, @ TAKOXK B3AEMOAIATU 3 IHLLIMMM rPaABLAMM, aKTUBHO 3aCTOCOBYETLCA Y HAaBa/IbHOMY NPOLLECi;

— WorldofClasscraft (WoC) (https://www.classcraft.com/) — 6e3KowWwToBHa irpoBa naathpopma, Lo BigHOCUTLCA 40 chepu
NPOEKTyBaHHA HaBYaHHA. Lle OCBITHA pO/sbOBa OHNAMH-TPa. YNPaBAA€E rpoto BuMTeNb (MalicTep), BiH e po3aae 6ann 3a pisHi
[OCATHEeHHA (BUKOHaHHA 3aBAaHb, BiANOBIAi HAa NUTaHHA). MepenbavaeTbca cMCTEMA iITPOBMX 3a0X04EHb i MOKapaHb;

— Onknin IntepHet Jlic (http://www.wildwebwoods.org/) — rpa-nofopo Ans HalMMeHLWWX KOPUCTYBadiB mepexi
IHTEpHET, AKa nepenbayae BMKOHAHHA PI3HOMAHITHMX 3aBAaHb Ta KBECTiB, Y NPOLECi AKMX BiabyBaeTbCA 3aCBOEHHA MpPaBua
6€3nNeYyHOro KOPUCTYBaHHA MEPEKEID Ta 3aCTOCYBAHHA LMX 3HaHb HA NPAKTUL,.

30Kpema, BUAIIMMO NpegMeT, AKUI Ha BaraTbox ypokax nepenbayae BUKOPUCTAHHA reiMmidikauii, came, iHbopmaTuKy.

BinblWicTb NiAPYYHUKIB 3 IHPOPMATMKM NPOMOHYE BUKOPUCTOBYBATU CEPEAOBULLE NPOrPaMyBaHHA ana aitein CKpeTy, sike
MOXKHa BCTaHOBUTM Ha MK abo 3aiTK Ha caiT i NpautoBaTh OHNANH. Haxanb, aHWit NporpamMHmii NPOAYKT WiKaBuii y 6inbwocTi
CBOI/, YYHAM, fAKi BKe MatoTb AOCBiA4 PoBOTU 3 aNropuTMamM, OCKIIbKM YacTile y4yHAM He ay»Ke nogobaetbca cTBOpHOBATU
HeBeIMYKi NPOCTi NPOrpamu, AKi 3MyLIYBaTUMYTb NepPCOHaXKa NPOCTO PyXaTUcA, a A5 Toro, Wob cTBOPUTKM BiNbl-MeHLW cKAagHy
rpy, NOTPiGHWUI AOCBIT pO6OTH 3 aNrOPUTMaMMK.

[o Toro x 6inblicTb YYHIB cepegHbOI NaHKM BiAAalOTb NepeBary NepcoHanisoBaHWM irpam Ha 3pa3oK Minecraft, Tomy
BMKOPUCTaHHA HAa ypoKax cepeaosuuia CKpeTy NocTynoBo BTpayae NpmBabinBicTb 415 YYHIB.

Buxopom 3 gaHoi cMTyalii cTaB o4uH i3 Beb-pecypciB, HaBegeHUX BuLLe, a came — Ctyais Koay.

[aHuit pecypc nepenbavyae AK HaBYAHHA ANrOPUMI3aLLT, TaK i MOMKAUBICTL rpaTM y 3HAWOMI irpu 3 BUKOPUCTAHHAM
anropuTmie. CalT NPOMOHYE AeKiNbKa KypCiB 3 Pi3HO KiNbKICTIO i CKNAAHICTIO 3aBAaHb, AKi CNPAMOBAHI Ha HaBYaHHA Y4HA
BMKOPWUCTOBYBATM Pi3HOMAHITHI anropuTMiUHi CTPYKTYpU B irpoBivi popmi. YacTile 3a BCce repoAmM TaKuUX irop cTatoTb 3HaOMi
LiTAM NepcoHaxi 3 irop i MyabTdinbmis, Wo 36inblIYE iHTEPEC YYHIB 40 HAaBYa/IbHOrO MaTepiany.

[ns y4yHiB, AKi BXXe MatoTb A40CBIA4 poboTH 3 anropuTMamm y BUrna4i 610KiB, NPONOHYHTLCA FOTOBI irpy, Y AKUX NOTPIGHO
KepyBaTW MepcoHaXKem, BUKOPUCTOBYIOUM CBOT 3HAHHA Ta YMiHHA. Came A0 TaKMX HaBYa/NbHUX irop YYHi NPOABAAIOTbL CTiiKUIA
iHTepec, OCKiNIbKK1, HAaNpUKNaga, cepes 3anponoHOBAHOIO Ha AAHOMY CaWTi MOXKHA 3YCTPITU BIATBOPEHY YaCTUHY irpoBOro CBIiTYy
Minecraft, 3 AakMm 3Hallomi maiixke yci. KepyBaTu nogibHMm nepcoHa)kem, NPOXoAAYU PiBHI i BUKOHYHOYM 3aBAAHHA, AKI
nepenbayaloTb BUKOPUCTAHHA anrOPUTMIYHUX CTPYKTYP, AOCUMTb MPOCTO i LiKaBo, A0 TOro X BiNblWicTb AiTel cnpuiimae Take
HaBYaHHA came fAK rpy.

TaKkoX, Ana HabyTTa i NPAKTMYHOrO 3aCTOCYBaHHA 3HaHb 3 aNrOPUTMI3auii i NporpamyBaHHA MOMHA 3anpPONOHyBaTU
pecypc Bnokni (https://blockly.games/). Ha nepwwii nornag moke 34aTucA, WO AaHWMI pecypC pPO3paxoBaHWUM Ha YuHiB
NOYaATKOBOI LUKOAM, OCKIZIbKM MICTUTb AyXe MNPOCTi 3aBAAHHA, @ TAaKOX AeAKi irpy MICTATb 3MICTOBI JiHii IHWKWX NpeagmerTis:
MaTeMaTWMKU, NPMPOA03HABCTBA TOLO.

Cnpasa B ToMy, WO 6inbWwicTb NoAibBHUX Nporpam i pecypcis NPOMOHYIOTb BMBYEHHA MPOrpamyBaHHA ANA AiTei Ha
NPUKNa4i pisHOKONbOPOBUX BNOKIB, AKI NOEAHYIOTHCA MiXK CODOIO, AK LWIMATOUKM Na3iB, WO HiNbll KOPUCHO i LjiKaBO yYHAM 2 — 6
Knacis, ane He 6inblu cTapwmm gitam.

OfHak, MpauloyM 3 aHUX Pecypcom Yy MNoAasnblIOMY, BUABUIOCH B MPOLLEC CMOCTEPENKEHHA, WO WOro MOXHa
BMKOPWUCTOBYBATM Nif, Yac NPoBeAEHHA YPOKIB He TiIbKM 3 MONOALWNMM YYHAM, ase 1 3i CTapLoKNacHUKam. HaBegemo gekinbka
irop, fAKi, 3gaBanoca 6, CTBOPEHI ANA TUX, XTO TiZIbKW NOYaB OMaHOBYBATU a/ITOPUTMM Ha 6a30BOMY pPiBHi. Ane BXKe MicNs BUKOHAHHSA
NnepLworo i HalnpocCTiWOro 3aBAaHHA BUABMIOCA, WO MNICAS YCMNIWHOrO AOCATHEHHS METW Ha eKpaHi 3’ABASETbCA BiKOHUE 3
LEeKiNbKOMa aHaNnoriyHMMM KOMaHZaMKW Ha MOBI NporpamyBaHHA JavaScript Ta iX NpaBuAbHUM CUMHTAKCUCOM A5 NOAANbLIOTO
BMKOPUCTAHHA. TaK MicnA BMKOHAHHA 3aBAAHHA, AKE MAE Ha MeTi Ma/lloBaHHA KBaApaTy 3acobamu anroputmisauii, yyHi
OTPUMYIOTb AHANOTIYHMI 3aBAAHHIO NPUKAAZ, 3aMMCy NPOCTOrO UUKAY Ha MoBi JavaScript. TaKMM YMHOM, YUYHi MatOTb MOMKNUBICTb
BMBYATM KOMAHAM AaHOI MOBM NPOrpaMyBaHHA NPOCTO rpatodn y 6inbl NpocTi irpu po3milleHi Ha gaHomy pecypci. Haibinbly
nonynapHicte Bnokni mae y TMX yuHiB, AKi B 0COBNMBOCTI 3aLiKaBaeHi BUBYEHHA BeH-AM3aliHY Ta MOro eNleMeHTiB.

Po6oTa yyHiB 3 BMLLE 3a3HaYeHUMM |HTEPHET NAaTPopmMamm, CUCTEMaMM Ta pecypcamm 3Ha4yHO 36inblumna eGpeKTUBHICTb
BMBYEHHA TeMU «ATOPUTMM i NPOrpaMmy», y4Hi noYann NposssaTK binblue iHTepecy A0 NpeaMETY i 3HAYHO aKTMBHILLE NoYanu
npautoBaTv Ha ypokax. MopiBHAHO 3 nonepesHIMU KAacamu, y4Hi oTPUMANM Buwmit 6an 3a NiLCYMKOBE OLiHIOBAHHA 3 TeMy i
3MOT/IM Kpalue BNopaTuca 3 iHAUBIAYaIbHUMU NPOEKTaMMU MO TEM.

BUCHOBKU TA NEPCNEKTUBU NOAANBLUOIO AOCNIAXKEHHA

MpoBeaeHe AOCNIAKEHHA MOKA3ye, WO € pi3He TpPaKTyBaHHA MOHATTA reimidikauii, 0ocobiMBO KOAWM Le CTOCYETbCA
OCBITHBOTO NpoLiecy. Buxoaaumn 3 Toro, WO po3ymitoTb Mig, UMM TepmiHOM, ByAyTb 3MiHIOBATUCh i CMOCOBM NOro BUKOPUCTAHHA.
MpoTe 6inbLWicTb HaYKOBL,iB Y CBOIX pobOTaXx AiMLLIM BUCHOBKY, WO rermidikauia — e npouec BNpoBagKeHHA KOMMN IoTEPHUX irop
y Heirpose cepegosuuie. TaKMM YMHOM, aHaNi3 NCUXONOrO-NeaaroriyHol, HayKOBOI Ta HAaBYabHOI /liTEPaTypn, @ TaKOXK NEBHUX
[OCNiAXKeHb B 06/1acTi irpoBMX OCBITHIX TEXHONOFN i BUKOPUCTAHHA reimidikauii B OCBiTi AaE Ham niacTasy po3rnaaaT
reMmidikauilo AK neaaroriyHy Karteropito, nNi4 AKOK PO3YMIETbCA 3aCTOCYBAaHHA B HABYaHHI MigXo4iB, XapaKTepHUX Ans
KOMN'tOTEPHUX irop, 3 MeTO MiABULLEHHA MOTMBALLT YYHIB | CTBOPEHHA YMOB A8 IX CAMOPO3BUTKY Ha OCHOBI BUKOPUCTaHHSA
cueHapiiB, CLEHapPHUX eneMeHTiB (BipTya/ibHi HaropoAM, CTaTycu, OKyAApK), irPOBOT CTETUKM, COLLiabHOI B3aEMOZIT i 3BOPOTHOrO
3B'A3KY Bif, TOr0, XTO HABYAETLCA, WO 3abe3neyye MOXKANBICTb AMHAMIYHOI KOPUTyBaHHA NPOLECY HAaBYaHHA, a TaKOX 3p0butn
BMCHOBOK MpPO AKICHY 3MiHYy iHGOPMALiMHO-OCBITHBOrO CepesoBMLIA LIKOAM Ha PiBHi BCiX il KOMMOHEHTIB Nif BN/IMBOM
iHCTpymeHTiB reiimidikauii. MosaBa HaBYaNbHUX IrPOBMX L0AATKIB Ta CepPBiCiB 3MiHIOE NeAaroriyHy NosuLilo BUMTENA i CTBOPHOE
YMOBU 411 CAMOPO3BUTKY Y4HiB B iHbOopMaLiMHOMY cycninbcTsi (BaHHbIX, 2017).

OT)Ke, MOXHA 3a3HAYUTU, WO BMKOPWUCTAHHA BiNbLWOCTI irop Moke 3pobuTKM OCBITHIN Npouec 6inbll PisHOMaHITHUM,
LiKaBUM | KOPUCHMM AR CY4aCHOTO NOKOANIHHA y4HiB. MpoTe, reimidikaLia NOKM He AOCTAaTHLO NOLWMpPEHA Y BUBYEHHI BinbloCTi
LUKiN, | MOX/IMBO, NPUYMHM NOB’A3aHI 3 HEAOCTATHIM OCHALLEHHAM LWKiN. He KOXKeH yuyuTesb Ha ypoLi Mae 3Mory HagaTu yyHesi
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[OCTYN 40 KOMM'l0Tepa 3 BUXOAOM A0 Mepexi IHTepHeT, Wwob BUKOpUCTaTK NpUHUMNK reiimidikauii nig yac BUKNagaHHaA. TakoxK
icHye npobaema noKanizauii 6inblwocTi naatdopm i nporpam, AkKi fatoTb 3MOTY BUKOPUCTOBYBATH irpy B HaBYasIbHOMY NPOLLECI.

OAaHaK, BUKOPUCTAHHA AEKiNbKOX CepBiCiB A4ano 3MOry BigMITUTU NiABULLEHHA iHTepecy Y4YHiB A0 BMBYEHHA TemMu
«Anroputmu i nporpammy», Ginblwe edekTMBHE 3aCBOEHHA 3HaHb Ta GOPMYBAHHA YMiHb | HABMYOK POBOTM 3 aNropUTMamMm. YuHi
cepefiHboi WKOAN Manu 3MOry O3HaMOMMTUCA Yepe3 MPAKTUYHY Ta irpoBY AiANbHICTb 3 eNemMeHTaMW MOBM MpPOrpamyBaHHA
JavaScript, Lo cTaHe KOPUCHUM A/1A HUX Y MalibyTHbOMY.

OT)Ke, MOMKHA BBaKaTu relimidikauilo ycnilwHUM cnocobom opraHisauii OCBITHbOrO Npouecy, SKWUKA NPU BUBYEHHI
OUCUMNAIH NPUPOAHUYO-MATEMATUUYHOIO LMKAY MA€E MeBHUW MNefaroriYyHMi NoTeHuian, a 3HauuTb, reimidikalia OCBiTHbOro
npouecy A03BOAE NiABUWMNTM PiBEHb aKTUBHOCTI YYHIB NPU BUBYEHHI HaBYaIbHOrO MaTepiany, ebeKTUBHICTb 3aCBOEHHA HOBUX
3HaHb Ta HabyTTA YMiHb | HABUYOK, sIKi ByayTb 6a30BUMM NPU BUBYEHHI BiNbLI CKNAAHUX TEM.

BinbWicTb cy4yacHWX Nigpy4YHUKIB 3 iIHGOPMATUKM He MICTATb MNOCUIaHb HA Pecypcu, Ae BUKOPUCTOBYHOTbCA irpu ana
HaBYaHHA, a NPOMNOHYIOTb BUKOPUCTOBYBATK cepegosumile CkpeTy. Jlvwe y AeKinbKox NigpyvyHMKax Ana 5-x i 6-x Knacis HaABHi
pekomeHAaLii 4NA YYHiB BiaBiAaTV calT Baokni. Tomy B AKOCTI NepCneKkTUB NoA4aNbLOro AOCNIAXKEHHS MOXKHA 3a3HAUYUTK aHani3
ICHYIHOUMX XMaApHMX CEPBICIB Ta PECypCiB, AKi MOXHa BMKOPUCTATM K efleMeHTU reimudikauii nig yac BUBYEHHA AUCLMNNIH
NPUPOAHNYO-MATEMATUYHOTO LMKAY y4YHAMM 33CO.

TaKO B AKOCTi NepCrneKTMB NoAabLUNX PO3BiAOK MOXHA BKA3aTU YKIa4aHHA peKOMeHAaL,i o040 BUKOPUCTAHHA irpoBUX
pecypcis i nporpam B pamKax iHpopmaTuKu ana 2-6 Knacis nig yac BUBYEHHA TEMU KANITOPUTMU | NpOrpamm».
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GAMIFICATION OF THE EDUCATIONAL PROCESS DURING THE STUDY OF DISCIPLINES
OF THE NATURAL AND MATHEMATICAL CYCLE BY PUPILS OF IGSE
Maiia Marienko
Institute of Information Technologies and Learning Tools of NAES of Ukraine, Ukraine
Irina Borysiuk
Kryvorizka Secondary school I-11l levels No 61 of Kryvyi Rih city council of Dnipropetrovsk region, Ukraine

Abstract. The article defines the conceptual apparatus of gamification, in particular in the process of teaching pupils IGSE, the author's vision of

the interpretation of basic terms. The current state of development of the problem of the introduction of gamification in the
educational process is determined. The necessity of a wider use of gamification in education is substantiated. According to the results
of pupils' assessment, educational achievements on the topic of "Algorithms and programs" are best in those classes where elements
of gamification were used in lessons. This topic, in turn, precedes the study of programming in the following classes. The reasons for
the problems associated with the use of gamification in lessons, in particular, the lack of technical equipment, the lack of localization
of individual platforms, etc. are also given.

Formulation of the problem. Given the rapid development of the modern world, new requirements are put forward for education in terms of

learning and the development of a fully developed personality. The process of gamification of education allows opening new
perspectives for teaching pupils in the lessons of the natural-mathematical cycle.
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Materials and methods. Theoretical research methods used: analysis, generalization, systematization of scientific and scientific-methodological
sources on the research problem, analysis of existing concepts related to the research topic to further define the theoretical
foundations, clarify the content of basic concepts, analysis of educational literature.

Results. The study of psychological, pedagogical, and educational literature on the problem of research was carried out and clarified as a topic
covered in scientific publications. The authors systematize the terminological apparatus and identify the degree of development of
this problem in research.

Conclusions. Gamification is a technology of education that is developing rapidly and has great potential for a positive impact on the effectiveness
of the educational process. Analysis of the literature, in particular, the experience of leading scientists on the problem allows us to
conclude that gamification in educational activities has the right to exist as a tool that helps to create conditions for the formation
of a modern harmoniously developed personality.

Keywords: gamification, education, game teaching methods, natural and mathematical disciplines, educational process.
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BMKOPUCTAHHA TEXHONOTIA ANCTAHLIMHOIO HABYAHHA Y NPOLIECI MIATOTOBKU MAMBYTHIX YYUTENIB

AHOTAUIA

DopmynioeaHHa npobaemu. [pobaemu cyyacHoCcmi, 3 AKUMU 3ycmpinaca ceimoea crinbHoma y 38’a3Ky 3 naHoemiero, 0cobsuso 8io4ymHo
no3Hayunacsa 8 oceimaHcbKili eanysi. 3a Kopomkuli MPOMIXOK Yacy suknada4i i cmydeHmu sumyweHi 6yau pi3ko 3miHUmu
¢opmu, 3acobu, memoodu i cnocobu Has4aHHsA. JucmaHyiliHe HABYAHHSA € Cy4acHUM | HeobXiOHUM 3acobom cycninbcmea i HayKu.
3a ymosu 8UCOKOI AKOCMI, 80HO MA€E Oonomozmu oceimi cmamu 00CmynHoK 0418 WUPOKO20 Koaa awdel, sidnosidamu
npogecitiHum 3anumam i nompebam ocobucmocmi i 38uyaliHo ocydacHumu nidzomosky axisyie y suwili nedazoaiyHil wkosi.

Mamepianu i memoodu. [nsa supiweHHa nocmasneHoi npobaemu 6ysa0 3acmoco8aHO Maki memodu O0CNiIOH(eHHA: aHai3 HayKoeoi,
1CUX0/1020-Ne0a202iYHOI i Memodu4HoI nimepamypu, cucmemamu3sayis, CrocmepexeHHs, aHKemyeaHHs, MOPIBHAHHA ma
y3020/16HEeHHA.

Pesyaemamu. Y 0aHomy 0ocniOxeHHi HagedeHO pe3yanbmamu aHKemyeaHHs cmyodeHmis, meopemuyHo 0brpyHMoeaHo OouinbHicme
BUKOPUCMAHHA OUCMAHYiliHO20 HABYAHHS, BU3HAYEHO OCHOBHI Nepesaau i HedOosiKU BUKOPUCMAHHA OUCMAHYiliHO20 HOBYAHHS,
MOMIUBOCMI BUKOPUCMAHHA HA 3aHAMMAX ma o020 enause Ha ¢opmysaHHA malibymHix gaxieyie. BusHaveHi malibymHi
nepcrnekmueu 00cnidXeHHA Mma 8axIUsicMe Po32aAHYMoi Mpobaemu Ha Cy4acHOMy emarti po38UMKY Cycrinbemeaa.

BucHosku. ¥ cmammi 30ilicHeHo aHani3 akmyaneHUx 00cnioxeHb w000 8MPOBAOHEHHA | BUKOPUCMAHHA MexHOoA02il ducmaHyiliHo2zo
HaBYAHHA. [JosedeHo, Wo OCBOEHHA cmydeHmamu nedazoeiyHoz2o yHigepcumemy 6a308uUx OCHO8 OUCMAHUIUHO20 HABYAHHA
sidiepae saxcusy ponb y hopmysaHHi MmalibymHbozo axieus — s4umens. Y 38’asKky 3 yum, 30ilicHeHo obrpyHmyeaHHs subopy
cepedosuwa HaBYAHHA y NMpoyeci Nid2omosKu malibymHix yyumenis i U3Ha4YeHo micye ma posab mexHosozili ducmaHyiliHo2zo
HABYAHHA Yy cucmemi suwoi oceimu. 3a3HAYEHO, WO 3 PO3BUMKOM MEXHIYHUX MOXaAusocmeli MemoOuKu ma mexHosnoail
HABYAHHA 3’ABUAACA MOM/IUBICMb 8UKOPUCMO8Y8AMU HO8I 0P2aHi3auiliHi hopMu HABYASILHO20 MPOUECY, BUKOPUCMOBYIOYU
iHhopmayiliHo-KomyHikayiliHi mexHosnoeii. 3MIHIEMbCA yABAEHHA NMPO me, AKOK MOBUHHA bymu cyvyacHa aAo0UHa, AKUMU
KomMnemeHmMHocmamu mae 80s100imu. Cb0200Hi 0c8ima opieHMyemMbCa HA meopyicme, iHiyiamueHicms, camocmiliHicme i
MmobinbHicme malbymHix crieuianicmie.

K/IDYOBI C/IOBA: OJucmaHuyiliHe HagyaHHA, npogeciliHa KomnemeHmMHicme, OuCMAHYiliHi mexHonoeii, y4umens, iHpopmayiliHo-
KOMYHiKayiliHi mexHosoaii.

BCTYN

MocraHoBKa npo6aemu. 3 noyaTky 2020 poKy BECb CBIT ONUHUBCA B CKNAGHUX EKOHOMIYHUX, CYCMiIbHUX i NCUXONOTIYHUX
YMOBaX, 3yMOBNEHMX NaHAeMmi€eto. Mepexia Ha AUCTaHLiiHe HaBYaHHA CTaB HeCnoAiBaHMM, HEOUiIKYBaHUM Ta A0BOJIi CEPIMO3HUM
BMMPOBYBaHHAM A5 YCiX y4aCHUKIB OCBITHbOrO NPOLECY — Bif, OCBITAH, CTYAEHTIB, YYHIB Ta iXHiX 6aTbKiB. BCcim f0BENOCE NPUNHATH
Lel BUKAWK Ta LWBMAKO afanTyBaTUCh A0 06CTaBUH cborogeHHsA. MpoTe, He3BaxKatoum Ha HeabuAKy aKTyasbHICTb AUCTAHLIMHOMO
HaBYaHHA, NUTaHHA PO6OTU B TaKOMy GopmMaTi CTUKHYNOCA 3 BENMKOK KibKicTIO npobnem. Tomy, JOMNOKM 3acobu macoBoi
iHpopMmaLii He nepecTatoTb NOBIAOMAATM HOBMHM NPO NOTIPWEHHA enigAeMinoriyHoi cuTyauii B YKpaiHi, OCBITAHN matoTb byTn
roTOBMMMU [10 OPraHi3aLlii Takoro HaB4aHHsA. [lucTaHLiiHe HaBY4aHHA HE MOKe CTaTU NOBHO 3aMiHOK OYHOIO HAaBYaHHA, afe BOHO
MOXKe CTaTh eHeKTUBHUM NMOMIYHUKOM | LONOBHEHHAM He Ti/IbKM Nif, Yac KapaHTUHY, a 1 nicaa Hboro. Came TOMy, Ha Cy4acHOMY
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eTani po3BUTKY OCBITU NOCTAE HEOBXiAHICTb NiATOTOBKM KOMMETEHTHOro daxiBLA, AKMIA 3MOXKe BpaTh aKTUBHY y4acTb Y PO3BUTKY
OCBITW, HAYKM Ta KyAbTypW. AK HacNiAOK, y npoueci npodeciiHoi Ni4roToBKM MalbyTHiX yumTenis HeobXiLHO He TinbKK dopmyBaTh
NpeaMeTHi 3HaHHA W YMiHHA, ane W CNpUATU PO3BUTKY TUX OCOBUCTICHMX SAIKOCTEW BMMYCKHWKIB, AKi go3Boauan 6 im vy
ManbyTHbOMY BUPILLYBATK NeaaroriyHi 3aBAaHHA Ta BiATBOPIOBATK HOBI NiAX0AM A0 OCBITHLOrO npouecy. MabyTHi negarorm
MaloTb FOTyBaTM Ta NOAABATM HaBYa/bHMI MaTepian 3 ypaxyBaHHAM Cy4YaCHUX NiAXOAiB [0 HaBYaHHA, 3aCTOCOBYBaTW
iHpOpPMaLiiHO-KOMYHIKaL,iHi TexHoorii B OCBITHBOMY MpoLeci, a came, — AOLUi/NIbHO 3aCTOCOBYBATW HaB4YasibHi 3acobu, sKi
PO3MiLLEeHO B Mepexi IHTepHeT.

AHani3 aKTyanbHUX AocnigKeHb. AHani3 niTepaTypHUX AKepen 3acsigyms, WO PO3BUTOK AUCTAHLIMHOMO HaBYaHHA
BigOyBaEeTbCA NOPAL i3 TPAANLIMHMM HaBYaHHAM i AO3BOJIAE HABYATU | HABYATMCS HE3ANEKHO Big, MicuA i Yacy B 3pyYHMiM yac.
3anpoBagKeHHA TEeXHOJIONN AUCTAHUIMHOrO HaBYaHHA pPo3riAganu 3apybixkHi BueHi, 30kpema, K. AHgepcoH, CT. Binnep,
. Mionnep, A. Oryp, A. Mappiw, P. ®ininc, H. Xapa Ta iHwi. Mpobaemamu nNigrotoBKkM mManbyTHIX yuyuTenis onikyBaaucb
M.3on04eBcbka, A. Epwos, B. MoHaxos, A. KysHeuos, H. Mopse, 0. Pamcbkuii, T. TuxoHoBa Ta iH. [AUCTaHUiMHIN OCBITI
npucesYeHo poboTn psay HaykoBuiB, a came: B. BukoBa, H. [ymaHcbkoro. . KpaBuoBa, B. KyxapeHka, B. OniltHuKa,
0. TnasyHoBoi, K. 06yxoBoi, O. CamoiineHka, I Monogux, H. Mopse, O. 3axap, IN. KamiHcbKoi Ta iH. Pazom 3 Tum, T. BoHAapeHKo,
0. HoceHKo, 0. 3anoporKYeHKo A0CAiAKYOTb MOXKIUBOCTI BAKOPUCTAHHSA Cy4acHMX iHGOpPMaL,iMHO-KOMYHIKaLiAHUX TEXHO/IOTIN
019 3a6e3neyeHHn AOCTYNHOCTI Ta PO3BMTKY iHKNO3MBHOI OCBITU. Y BCbOMY CBITi 3pOCTaE KiNbKICTb CTYAEHTIB, AKi HAaBYalOTbCA 32
CYYaCHUMMU TEXHONOTiIAMM, 36iNblUYETLCA KiNbKICTb 3aKNaAiB OCBITH, AKI BNPOBALKYHOTb i BXXE BUKOPWUCTOBYHOTb AUCTAHLiMHE
HaBYaHHA B OCBiITHbOMY npoueci. Came Tomy, BUNYCKHWKM 3BO MatoTb NOCTIMHO CaMOBAOCKOHANOBATUCA, BUNTUCA YNPOLOBXK
KUTTA, NiABULLYBATU piBeHb NPodeciiHOT KOMNETEHTHOCTI, BYTU CTPECOCTIMKMMM, TBOPYO MiAXOAUTN A0 NpodeCiiHOT AiANbHOCTI
i 6YTV roTOBMMM [10 Pi3HMX }KUTTEBUX BUNPODBYBaHb TOLLLO.

MeToto cTatTi € cnpoba PO3KPUTU OCHOBHI MO3UTUBHI Ta HEraTUBHI PUCU OUCTAHLIAHOrO HaBYaHHA, OBIPyHTYBATU
HeobXxigHOCTi 3anNpoBafKeHHN TEXHOJONN ANCTAHLIAHOrO HaBYaHHA Ta BMCBIT/IMTU AOLINbHICTL 3aCTOCyBaHHSA iHGOpMaLiiHO-
KOMYHIKaTUBHUX TEXHONOTIN AK TEXHONOTi NpodeciiHOi NiArOTOBKM CTYAEHTIB — MalbyTHIX yu4MuTeniB y CMCTEeMi BMLLOI OCBITW.
3aBAaHHAM AOCNIAKEHHA € CTBOPEHHA CY4aCHOrO KOHTEHTY, KU MOXKe BYTU BUKOPUCTAHMI Yy NPOLECi HaBYaHHA CTYAEHTIB Y
BULLiM WKONI.

METOAU AOCNIAXKEHHA

[OnA poCATHEHHA NOCTaBNEHOT MeTM | PO3B’A3aHHA OKpec/eHUX 3aBAaHb BUMKOPUCTOBYBAAUCA B3AaEMOMNOB’A3aHi
TEOPEeTMYHi i eMnipuyHi MeToam, a came: aHani3 HAyKOBUX AXKepes, CUHTEe3, CUCTeMaTM3alif, y3aralbHEHHA HayKOBOrO i
nepenoBOro JOCBiAY, cnocTepekeHHs, beciga Ta aHKeTyBaHHSA.

PE3Y/IbTATU OOCNIAMKEHHA TA iX OBTOBOPEHHA

[ONnA [aHOro [0CNIOKEHHA BaXK/IMBUM € 3'ACyBaHHA CYTHOCTI AediHiuii 6a30BMX MOHATb. ICHYOTb pi3Hi nigxoan o
BM3HAYEHHSA AMCTaHUIMHOro HaBYaHHA: AMCTaHLUiiHe yyiHHA (distance learning) — oTpMMaHHsA 3HaHb 3a LONOMOTO IHTEPHETY,
Komn’toTepis, TenebayeHHs, pagio TOWO; AUCTaHUiMHe HaBYaHHA (distance teaching) — BUKNagaHHA «Ha BigCTaHi»; AuCTaHUjiiHa
ocgita (distance education) — noeaHaHHA NpaLi BUKA3AAYa i CTYAEHTa, AKWO Hemae H6e3nocepegHbOro KOHTAKTy MiK HUMMK
(MapuHyeHkKo, 2020).

Ha gymky A. BiTYeHKO, ANCTaHLiMHE HAaBYaHHA — Lie LLiIeCNPAMOBAHWN NPOLEC AiasloroBoi, aCMHXPOHHOT 360 CUHXPOHHOI
B33aEMOZIT BUKMaZaua i CTyAeHTiB MiK coboto Ta i3 3acobamu HaBYaHHsA, iHAUPEPEHTHUI 40 iX PO3TALyBAHHA Y NPOCTOPI Ta Yaci
(AHOpyweHKo, 2004).

Y npaui B. |. OBCAHHIKOBA HAaBOAMTLCA BM3HAYEHHS, LLLO AUCTAHLMHA OCBiTa — Ll HaBYaHHA Ha BiACTaHi, HaBYaHHA, AiKe
peanisyeTbCca 3aBAAKM NOEAHAHHIO NOLWTOBOrO, Pasio-, TeNeBi3iMHOro, eNeKTPOHHOTO 3B'A3KiB, TeNedOoHy i raseT 3a obmeKeHoro
6e3nocepeHbOro KOHTAKTY TOT0, XTO HAaBYaETbLCA, 3 BUK/Iadadem, abo 3a NoBHOI 1oro BiacyTHocTi (CamoineHko, 2010).

B. KyxapeHKo AucTaHLuiiiHe HaBYaHHA BU3Ha4vae AK Gopmy 34006yTTA OCBITU, NMOPAL 3 OYHOK Ta 3a04YHOMO, NMpPU AKIA B
OCBITHBOMY MPOLLECi BUKOPUCTOBYIOTHCA Kpalli TPagMLinHi Ta iHHOBaLiMHI 3acobu, a Takox dopmu (KyxapeHKo&Pubanko&
CupoTeHko, 2003).

Y npaui O. O. AHgpeeBa i B. I. CongaTkiHa, ANCTaHLiHE HAaBYaHHA PO3rNALAETLCA AK HOBA OpPraHisalis OCBITHbOrO
npouecy, Wo 6a3yeTbcA Ha MPUHLMMI CAMOCTIMHOTO HaBYaHHA CTyAeHTa. ABTOPU CTBEPAMKYIOTb, WO cepesioBuLLe HaBYaHHSA
XapaKTePU3YETLCA TUM, WO CTYAEHTK, 34ebinbloro, BigganeHi Big BMKNagaya B NpoCTOpi i Yaci, ane BogHOYAC, BOHM MatoTb
MOMBICTb Y ByAb-AKMIA MOMEHT BCTaHOB/OBATH i NiATPMMYBATK Zianor 33 LONOMOroto 3acobis TenekomyHiKauii (AHOpyuweHKo,
2004).

BifiblW 3MICTOBHUM € BU3HAYeHHS AUCTaHUiHOT ocBiTK . Jly3aH. Mig AMCTaHUiMHO OCBITO BiH PO3YMIE CUHTETUYHY,
iHTerpanbHy, rymaHicTMYHy GOpMy HaBYAHHSA, WO FPYHTYETLCA HA BUKOPUCTAHHI pO3MaiTTa TPagULiMHUX i HOBUX iHGOPMaL,iMnHNX
TEXHONOTIM i iXHiX TeXHiYHMX 3acobiB, AKi BUKOPUCTOBYIOTLCA A1A AOCTAaBASHHA HAaBYaNbHOrO MaTtepiany, MOro camocTilHOro
BMBYEHHA, OpraHisauii AianoroBoro obmiHy Mi BUKNaAauem i TUMM, XTO HABYAETLCA, KON NPOLEC HaBYaHHA He 0bmeKeHuI y
npocTopi Ta Yaci Ta He nepeabavae NocTiiHy, 060B8’A3KOBY NPUCYTHICTb CYXayiB Y KOHKPETHOMY 3aKnaai ocsitu (LLloekyH, 2016).

3HayeHHA camoCTiMHOCTI nigkpecntoe H. JyMaHCbKUM, AKWUIA penpeseHTYeE AMCTaHLiiHe HaBYaHHA AK «CYKYMHICTb
meToais, Gopm i 3acobis B3aemogii 3 N1OAMHOI0 B NPOLLECI CAMOCTIMHOrO, afie KOHTPO/IbOBAHOIO 3aCBOEHHA HEIO NEBHOMO MacuBy
3HaHb» (JymaHcekul, 2008).

CamontoK H. 3a3Havae: «... OUCTAHLiMHI TeXHONOri HaBYaHHA MOXHa PO3rALATU AK MPUPOAHUIA eTan eBostou;ji
TPAANL,INHOT CUCTEMU OCBITU Bif, LOLWKWN 3 KPENLOH0 [0 €NEKTPOHHOT AOLWKM 1 KOMM IOTEPHUX HAaBYAIbHUX CUCTEM, Bif, KHUKKOBOI
6i6nioTeKM A0 eNeKTPOHHOI, Bif 3BUYalHOT ayaMTOpii A0 BipTyanbHOI ayauTopii» (Camontok, 2013).
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Ha Hawy aymKy, BU3HauyeHHa B. BUKoBa € HalbiNblL TOYHUM, BiH PO3YMIE AUCTaHLiiHE HAaBYaHHA AK GopMy opraHisauii
OCBITHbOTrO NPOLECY, 32 AKOI il aKTUBHI YYaCHUKN A0CAratoTb Linel HaBYaHHA 34iACHIOIYN HaBYa/lbHY B3aEMOZi0 Ha BiAcTaHi
(Bukos).

Y 3B’A3KYy 3 PO3BUTKOM KOMMN'IOTEPHMX HayK, BigOYyBa€ETbCA NepeoCMUCIEHHA NPOBIAHMMWU CBITOBUMMU BYEHUMW PO
icHyrounx dyHAAMEHTANbHUX AUCUMNNIH. TexHoNorii AUCTAHWIMHOIO HaBYaHHA NpU3HaveHi ANA MOCTa4YaHHA HaBYaNbHOrO
maTepiany y byab-akuii Yac Ta y byab-ake micue, 3pydyHe AN OTPUMAHHA CTyaeHTamu. [ucTaHUiMHe HaBYaHHSA, AK OCBITHA
TEXHOI0riA, MOXe ByTun nerko iHterposaHe y 6yab-AKy Gopmy HaBYaHHSA, TOMY TaKi TEXHOOFiT BUKOPUCTOBYIOTLCA ANA CTYAEHTIB
OEeHHOI | 3a04HOi GopM HaBYaHHA.

TexHosorii AUCTAHUIAHOrO HaBYaHHA CKNaAaloTbCA 3 MefaroriyHMx Ta iHGOPMAUiMHUX TEeXHOJOriN ANCTaHLiMHOro
HaBYaHHA. MeparoriyHi TeXHONOrii AUCTAHLIMHOINO HAaBYaHHA — Lle TEXHOJOrii OnocepeAKOBAHOIO AKTMBHOTO CRiNKYBaHHSA
BMKNAAauiB 3i CTyAeHTaMM 3 BUKOPUCTAHHAM TeIEKOMYHIKaLiMHOro 38’A3Ky Ta MeToA010ril iHAMBiAyanbHOI pobOTH CTYAEHTIB 3
CTPYKTYPOBAHUM HABYa/IbHUM MaTepiaoM, NPeaCcTaBNeHUM B eIeKTPOHHOMY BUTAALI. IHPopMaLiiHi TexHoNOrIT ANCTaHLMHOTO
HaBYaHHA — LLe TeXHOJIOTii CTBOPEHHSA, Nepegadi i 36epekeHHA HaBYaIbHUX MaTepianiB, opraHisauii i cynpoBoay HaB4Ya/bHOroO
npoLecy ANCTaHLiMHOIo HaBYaHHA 3a LOMNOMOTO TeIEKOMYHIKaLiMHOrO 3B’A3KY .

Ha cborogHiwHil aeHb iCHYOTb AeKiNbKa TEXHONOTi AUCTAHLIMHOIO HaBYaHHA, METOLO AIKMX € 3abe3neyeHHsA 34006yBavam
OCBiTM [OCTyNy [0 eNeKTPOHHUX pecypciB 3a [AOMOMOrol BUKOPUCTAHHA Cy4acHUX iHQOpMALiMHMX TexHosorin Ta
TENEKOMYHIKaLiMHMX mepeK. TexHoorii AUCTAaHUiIMHOrO HaBYaHHA Yy BWLLIN OCBITI BiAKPMBAKOTb MOMAMBOCTI BN/AMBY Ha
BUpilleHHA npobaem npwu nigrotosui dpaxisyis (LLoskyH, 2016):
nigBULLLEHHA piBHA AKOCTI ocsiTn y 3BO;
$OopMyBaHHA €AMHOTO OCBITHBOTO NPOCTOPY B PaMKax BULLOT OCBITH;
peanisauis notpeb malibyTHix paxisuis B OCBiTHiX nocayrax;
niasMLWeHHA npodeciiHoi MobinbHOCTI Ta aKTUBHOCTI MaibyTHiX paxiBu,iB;
iHoMBigyanisauisa HaBYaHHA NPU MACOBOCTI BULLLOI OCBITH.

TexHoNorii AUCTAHLINHOrO HaBYaHHA BK/IOYalOTL B cebe iHaMBIAYyanbHUIM Npouec nepesadi Ta 3aCBOEHHSA 3HaHb, YMiHb,
HaBMYOK Ni3HaBabHOI AiANBHOCTI MaibyTHIX PpaxiBLiB. X MOXHa PO3raAaTH AK NPOLLEC eBONIOLLT TPAAMLLIAHOT OCBITH Bif, AOLWKM
3 KpPenaow — 40 My/NbTUMEAINHOT AOLWKM M KOMMN IOTEPHUX HaBYaJibHUX CUCTEM, Bif, 3BUMYAMHOI KHWUMKKOBOI 6ibnioTekn — no
€N1eKTPOHHOI, Big, HaBYasbHOI ayguTopii — A0 BipTyanbHOi. OKpiM TOro, BOHW [al0Tb MOX/IMBICTb NPOBOAMTM HABYAHHA 3a
L,0MNOMOrOt0 |HTEPHETY; YPiSHOMaHITHIOBATM CNiNKYBAaHHA CTYAEHTIB Ta BUKNALAuiB (€N1EKTPOHHA NOWTa, YaT, Gopym, couianbHi
MepeXi ToWo); aKTUBI3yBaTU PO/b BUK/IaAaua i 34iMCHIOBATU KOHTPO/Ib 3@ HaBYa/lbHUM NPOLLECOM; 3aCTOCOBYBATM TECTYBaHHA
pi3HOro PiBHA CKNAAHOCTI; NONOBHIOBATK 633y AaHUX, HAKONWYYBATH PiSHOPIBHEBY CTAaTUCTUKY TOWO (LLosKyH, 2016).

Ha cboroaHiwWwHil aeHb, onupatoumnch Ha [epkaBHUI CTaHAAPT BULLOT OCBiTM, HauioHanbHy SOKTPUHWU PO3BUTKY OCBITH,
3akoH «[Mpo BuLLy OCBITY», MONOKEHHA NPO AUCTAHLiHE HaBYaHHA, « KOHLenNLieo pO3BUTKY AUCTAHLIAHOT OCBITM B YKpaiHi» [7],
33KNaAM BULLOI OCBITU MPALIOOTb HA AMCTAHLIMHIN, @ TaKOXK Ha 3miWwaHi Gopmax HaBYaAHHA. BUKOPUCTAHHA AWCTaHUiNMHOrO
HaBYaHHA B YKPaiHi BUKIMKAN0O XBUIO SIK HEFAaTUBHMX, TaK i MO3UTUBHMX BiATyKiB i KOMeHTapiB ntogen. MpuumMHM Luboro — cTpax
nepepg, HeBiZOMWUM, pPi3Hi NigXxoaM A0 MOro OpraHisaLii y pisHMX OCBITHIX 3aKNazax, BiACYTHICTb 3ara/ibHOI KOHUENLii Ta CTaHAapPTIB.
MoaeKyau, ue CNoHyKano A0 HesKiCHOI peanisalii Ta CNPUYMHUAO B CYCMiNbCTBI NMeBHY HeAOoBipy A0 AUCTaHLiHOT dopmum
HaBYaHHA.

3BMYAMHO, AUCTaHLiiHE HAaBYAHHA MA€E PAA NO3UTUBHUX MOMEHTIB NOPIBHAHO 3 TPAAULIMHUMUN GOPMaMMN HAaBYAHHA, a

SNENENENEN

came:

[OCTYMHICTb HAaBYaHHA i YCiX HABYaNbHUX MaTepianis;

MOBINbHICTD;

MOXK/IMBICTb HAaBYATUCb 3a iIHAMBIAYaNbHUM rpadikom;

MOX/IMBICTb HaBYATMCA B ByAb-AKOMY MicCLi;

HaBYaHHA B CMOKIiMHi 06CTaHOBL;

MOIMNBICTb HABYATUCh 3a AEKiNIbKOMa HanpamKamu 6e3 BigpuBy Bif NpodecinHoi AisAbHOCTI;
3aCTOCYBaHHA iHPOPMaL,iMHO-KOMYHIKALLIMHNX 3ac06iB HABYAHHA AN CTBOPEHHA AKICHOrO OCBITHLOIO CEPeAOBULLaA;
PO3BUTKY i PO3LIMPEHHSA HAaBUYOK KOMM'OTEPHOT rPamMoTHOCTI;

CTBOPEHHSA | HaNALWTYBaHHA ANCTaHLiMHUX KYPCiB i3 BpaxyBaHHAM NoTpeb i ocobimMBoCTElN CTYAEHTIB;
niaBMLWEHHA KBanidikaL,ii, 32 4ONOMOroto oH-NaliH Kypcis Ta BebiHapis (3apy6irKHUX | BITYUM3HAHUX);
3pYYHICTb ANA BUKAA[aua.

BuKOpUCTaHHA AUCTAHLINHUX TEXHONOTIN Y NPOLEeci HABYaHHA HAZlA€ MOXK/MBICTb CTYAEeHTaM 06MPaTH 3pyYHUI Yac gna
BMBYEHHA 1 3aCBOEHHA HABYAJIbHUX KYpCiB, CAMOCTIMHO 3A4iMCHIOBATM KOHTPO/b Ta aHani3 CBOEI HAaBYa/bHOI AiANbHOCTI, a
BMKNaZayaM — KepyBaTu HaBYabHOK POBOTOO CTYAEHTIB, KOHTPO/IIOBATU M aHaNi3yBaTH iX LifNbHICTb, WO CTUMY/IOE CTYAEHTa
£,06pOCOBICHO OCBOIOBATM 3MICT BULLOT OCBITU. CTYAEHTU MOXKYTb BUUTUCA, HE BUXOAAYM 3 OMY, UM NepebyBatoun y byab-akomy
iHWoMy Micui, Wob NpUcTynuTM A0 HaBYyaHHA, HeobXiAHO maTu TenedoH, naaHweTt, abo Komn'toTep 3 AOCTYNOM A0 Mepexi
IHTepHeTy. BiacyTHicTb HeobXigHOCTI WoAHS BiABiAyBaTM OCBITHIM 3aKnag — BEIVKWUI NAOC ANnA nwogein 3 npobremamu i
OOMEKEHNMMN MOMKIMBOCTAMM 300POB'A, AN1A TUX XTO KMBE Y BiALANEHMX MiCLEBOCTAX, MATepiB y AEKPeTHil BignycTui, umn 3
ManeHbKUMK AiTbMW TOLWLO. BUKOPWUCTAHHA AWUCTAHLIMHWX TEXHONOrM MigXoAWTb TaKOX i BUKNAagayam paa opraHisauii
iHAMBIAYaNbHOTO NiAX04y HAaBYAHHA Ta ONepaTMBHOT POBOTH 3 CTyAEHTaMMU.

Pasom 3 Tm, AMCTaHLiMHe HaBYaHHA MaE pAg, HeJoNiKiB:

HeLoCTaTHE BUPODBNEHHA NPAKTUYHUX BMiHb Ta HAaBUKIB;
HEBMCOKMUI piBEHb KOMYHiKabenbHOCTi;

npobnemu i3 mepeKeBUM NOKPUTTAM;

3abe3neyeHHn TexHiYHMMM 3acobamm 3B'A3Ky;
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v\ diHaHCOBMMM BUTpPaTaMM Ta BUTPaTaMM Ha EHepropecypcu;

v CKNaAHICTb KOHTPOJIIO CaMOCTIMHOCTI BUKOHAHHA 3aBAaHb;

v/ BTpaTa MOTMBALi 40 HaBYaHHA Ta KOHTPOJIIO;

v igeHTndiKaujia cTyaeHTa.

MpaKTUYHO BeCb HaBYaNbHUIA MATepian CTYAEeHT-ANCTaHLIMHUK ONPaLLbOBYE Ta OCBOKE CAMOCTIMHO, WO NoTpebye nesHOI
CUAX BOJI, BiANOBIAANBHOCTI Ta CAMOKOHTPOAIO, aAXKe HIXTO MOoro migraHATM UM 3a0XodyBaTW A0 HaBYaHHA He Byae, Tomy
niagTPMMYyBaTM NOTPIOHMIA TeMN HaBYaHHA 6e3 KOHTPOIIO 3 BOKY BAAETLCA HE BCIM.

MpaBuabHa OpraHisaLia AMCTAHLIMHOrO HaBYaHHA — piy HeobxigHa He AnLwe B Nepios KapaHTUHHUX obmexkeHb. OgHaK, B
enoxy TEeXHOJIOriN, AKi NPaKTUYHO AOCTYMHI ANA KOXKHOI JIIOANHKN | BMILLYOTbCA Y CMapTOHI, OpraHisyBaTh OCBIiTHIl npouec
3aBAaHHA He TaKe BXe i npocTe. OpraHisauis HaBYaHHA MabyTHIX yunTenis-npeAMeTHMKIB 3acobamm AUCTAHLiIAHNX TEXHONOTIN,
Ha Haly AYMKY, € KOPUCHUM AOCBIAOM ANA yCniWHOI Noganbloi npodeciitHoi AianbHOCTI. F[0N10BHOK METOH BUKOPUCTaHHSA
OMCTaHUiIMHOTO HaBYaHHA € 3abe3neyeHHAa AOCTYNy A0 E€NEKTPOHHWUX OCBITHIX PecypcCiB LW/ASXOM BMKOPUCTAHHA Cy4acHMX
iHPOPMALIMHNX TEXHO/IOTIN Ta TEIEKOMYHIKaLiMHNX Mepex.

OucTaHuiiHi TexHonorii HaBYaHHA BK/OYAIOTb BMIHHA NPALIOBATU 3 €N1EKTPOHHUMM MigpYyYHUKAMK, eNeKTPOHHO
nowToto, poboTy 3 AUCTaHUiMHMMK NaaThopmamm, Kypcamu, ChifKyBaHHA Yepe3 Gopymu, 4YaTu, KoHbepeHLii Ta BebiHapw.
Hali6inbluoto NonynspHICTIO KOPUCTYIOTLCA HOBI, LLiKaBi, akTyanbHi AnCTaHUiHI Kypcn Prometheus, TeachHub, EdEra, BceocsiTa,
AKi OPIEHTOBAHI Ha OTPMMAHHA TEOPETUYHUX 3HAHb | MPAKTUYHUX HAaBUYOK Y CTUC/Ti TEPMIHW.

JocuTb nowwnpeHoto € cuctema Moodle, sika BiAMIHHO CNPaBAAETLCA i3 3aBAAHHAMM, AKI CTOATb Nepes, ANCTAHLIMHUM
HaBYaHHAM. [epeBaru:
6e3KoWTOBHA NNAaTPOPMa, AKY MOXKHA Bi/IbHO 3aBaHTaXKyBaTWN, BCTAHOB/IOBATM | 3MiHIOBATH;

[,03BOJIAE CTBOPIOBATU KYPCH | KEpYBaTU HUMU;

[,03BO/IAE CTBOPHOBATM Pi3HOTO PiBHA TECTU;

BK/IOYAE Pi3Hi HaBYa/IbHI en1eMeHTU (HanpuKaaa, KypHan);
[,03BONIAE peanisyBaTv audepeHLinoBaHe HaBYaHHSA;
[,03BONIAE CMINKYBaHHA;

[03BONAE Ny6iKaLii HABYAIbHOTO KOHTEHTY pPi3HOro popmarty: ayaio, Bifeo, TEKCT Ta iHLLUi.
Mnatdopma Google Classroom Hagae MOXANBICTb:

CTBOPWUTM CBIil KypC i OpraHi3yBaTu 3anmc y4HiB Ha Kypc;
AinvTnca HeobXiAHUM HaBYA/IbHUM MaTepiaiom;
NPONOHYBaTW 3aBAAHHSA;

OLLiHIOBaTM BUKOHaHHA 3aBAaHb i CTEXKMUTU 33 iX NPOrpecom;
OpraHi3yBaTu ChisIKyBaHHA.

MowwnpeHnm € JOAATOK ANA BiaeoKoHdepeHUih Zoom, — O4MH 3 HalbiNbL BiZOMMX Ta NONYAAPHUX AOAATKIB, AKUI
BiZAMIHHO NiAXOANTb AK BUKNAJA4YaM, TaK i CTyAEeHTaM.

Mepesaru:

KinbKicTb yyacHuKiB go 100 oci6;

TpuBanicTb 6e3KoWwTOoBHOI KOHbepeHLii g0 40 XBUAWH;
MOAUBICTb I@MOHCTPYBATH EKpaH;

MOUBICTb BECTU 3aMNWC;

MOX/MBICTb CMiNKYBaHHA.

Mnatpopma Padlet, cTBopeHa AnA NOWMPEHHA 3aBAaHb, SAE MOMK/AMBICTb HAaNWUCATW IHCTPYKLIiO, A0AATU NOCUNAHHSA,
doTo, Bifgeo, byab-aKMI iHWKWIA dalin, MaNOHOK, 3HIMOK eKpaHy, roNocoBe NoBiAOMIEHHA, abo HaBiTb reosoKauito. Mporpamm
Prezzi i Canva gatoTb MOMAMUBICTb CTBOPWUTM TapHi Ta WiKasi npeseHTauii. Kahooti Quizlet — nnatdopmu ana revimidikauii
HaBYaHHA, AKi AO3BONAIOTb CTBOPIOBATU iHTEPAKTMBHI TECTU, OMUTYBAHHA, 3aBAAHHA A1 NPAKTUKWM Ta NepeBipKM BUBYEHOO
maTepiany.

baraTo € 0cBiTHiX NnaTGOPM A/1A BUBYEHHA OKPEMMX AUCLUNIH 3 TOTOBUM A1 BAKOPUCTAHHA HAaBYaIbHUM MaTepiasiom.
Hanpuknag, 24 Easy Steps — nnatdopma 41A BUBYEHHA aHrincbKoi mosu, Matific gna BuBuyeHHs matematuku, Bchy.com.ua
History, Osvita.ua ana BuBYeHHsA icTopii YKpainu, Subject — gns BuBYeHHA bionorii, Bcim.pptx — gns BUBYEHHA iHGOpPMaTUKM.
Mozaik — nnatpopma 3 matepianamm ana NPoBeAEHHA YPOKIB 3 6a30BMX LWKINbHUX AUCUMMNIH, HA AKI micTATbeA 3-D npeseHTauii
Ta CBIT/NIMHMK, Bigeo, ayaio Ta doTomaTtepianu, npeseHTau,ii, roTosi LMppPOBi YPOKMY, irpu Ta 6araTo iHworo.

BMKopuWcTaHHA oHnaliH-gouwok Explain Everything Ta Lino Ha 3aHATTAX 4ONOMOMKe 3a/y4UTU A0 3aXOMJIMBOI OCBITHbOI
NoA0pPOKi BECb KNAc, @ PO3WMpPEHi GYHKLIT LMX AOLLOK AaAyTb 3MOTY BiACTEXUTU INOUHY PO3YMiHHA TemU. [LoCUTb KOPUCHUMM
Ha 3aHATTAX € OHNalH-nabopatopii GoLab/Graasp, oHNaH-cMMyAALi, iIHTepakTUBHI poboui apkyuwi Liveworksheets, Wizer.me Tta
iHWi 3acobu, sAKi AONOMONKYTb BMPIWWUTA HaBYaibHi NPOBAEMM | NOKPALWMTM HaBYANbHUI Npouec AN AWUCTaHUiMHOro Ta
3MilLaHOro HaBYaHHA.

3a3HayeHi TEXHOTPEHAW BMNAMBAOTb Ha MiABULLEHHA MOTMBALII A0 HaBYaNbHOI AiANbHOCTI, HaZalOTb MOIMBOCTI
BMKOPUCTaHHA HOBWUX GOPM Yy HaBYaNIbHOMY MpPOLECi, 33 AKUX CTYAEHTU BUUTUMYTbCA HE TiZIbKM 3aCBOKOBATW 3HaHHA, a ¢
CaMOCTINHO ix 3406yBaT1, BUKOPUCTOBYBATM OTPMMaHIi 3HAHHA NiJ Y4ac HaBYaZIbHOrO NPOLLECY Ta Y NOBCAKAEHHIN 4iANbHOCTI.

CTyAeHTM — MalbyTHi BUMTENi, Y MpPOUECi HaBYAHHA AKUX BUKOPWUCTOBYIOTbCA AMCTAHLINHI TEXHOMOrii, OTPUMYIOTb
noABiliHi 3HaHHA: NoO-NepLle, cami BUBYALOTb MaTepian, AKMIA HeobxigHWi IM Ana noganblioi npodeciiHoi AisNbHOCTI, No-apyre,
MalTb MOXK/IMBICTb NOGAYUTU LWNAXM NpPeACcTaB/NeHHA iHopMaujii 33 [4ONMOMOroK Cy4YaCHUX TEXHOJOFIN, fKi MOXAWMBO
BMKOPWCTOBYBATM B YYMTENbCbKIN AianbHOCTI. OpraHisauis AUCTAHLIMHOIO HaBYaHHA BMMaratTume popmyBaHHA y CTYAEHTIB B
npoueci HaB4aHHA BiANOBIAHOI FOTOBHOCTI 10 BUKOHAHHA LUX HOBUX OCBITHIX QYHKLiN.
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Y npoueci nigrotoBku manbyTHiIX yumTenis, y TepHOMiNbCbKOMY HalLiOHa/NbHOTO MNeaaroriyHOMy YHIiBEPCUTETI iMeHi
Bonogumunpa HaTioka BUKOPUCTOBYHOTb NAaTGOpMy AUCTAHLiAHOrO HaBYyaHHA Moodle. CucTtema BUPI3HAETbCA NPOCTOTOK Ta
3PYYHICTIO Y BUKOPUCTAHHI i CBOIMMU MOMAMBOCTAMM. 3 METOI BMBYEHHA MUTAHHA Npobiem AMCTaHLiMHOrO HaBYaHHA cepep,
CTYAEeHTIB XiMmiKko-b6iosoriyHoro Ta icTopuuyHoro ¢akynbTeTis, 6yn0 NpoBegeHO OH-NalH onuTyBaHHA «llaocu i MiHycu
OUCTaHUiMHOro HaByaHHA 2020 p.». B aHKeTyBaHHi B3sAAM y4acTb 126 CTyAeHTiB.

Ha 3anutaHHsa «fAKwo y Bac e npob6semn y HaBYaHHi, 3 Yum BOHM NoB'A3aHI?» 47,8% Bignosinn: «Y meHe Hemae npobaem
3 HaBYaHHAMY, a 26, 1% 3a3Haunnn: «AuctaHuinHa popma HaBYAHHAY.

Bignosigatoun Ha 3anuTaHHA «LlLlo ana Bac € HaMBaXKYMM Ha gaHOMY eTani HaBYaHHA?» 52,2% onuUTaHUX PecnoHAEeHTIB
Bignosinu: «Mpucrocysatucs 4o BUMOT BUKnagadie», 47,8% — «OCBOITM HOBY CMCTEMY HaBYaHHA», a 52,2% — «Benuknit obcar
CaMOCTiNHOI po6oTU».

Ha 3anuTtaHHA «4n 3ap0BoneHi By opraHisauieto ocsiTHboro npouecy?» 89% signosinu «Tak». Ha yeprose 3anuTaHHA 3
BigkpuToto Bignosiaat «Llo 6 By XOTinM 3MiHUTM B HaBYa/NbHO-BMXOBHOMY Mpoueci ¢paKynbTeTy?» CTyAeHTU Bignosiganu:
«Hiyoro», «BMiTM Ha o4He HaBYaHHA», «CKopiwe 6 BUINTM Ha HaBYaHHSA B YHIBEPCUTETY.

He3Bakaloum Ha Te, WO binblicTb CTyAeHTIB afanTyBanuca 4O 0COBAMBOCTEN AMCTAHLIMHOIO HaBYaHHA, ane Ha
3aNUTaHHA «fKMK YMHHUK Zonomir 6u Bam Kpalle i nerwe 3acBotoBaTM MaTepian?» binbwictb cTyaeHTiB (78%) Bianosinu:
«MpaKTUYHi 3aHATTAY». SInwe 20% CTyAEHTIB Ha NUTaHHA «Yu € y Bac npobaemu 3 3abe3neyeHHAM IHTEpPHETOM i HasiBHICTIO 3acobiB
ons 383Ky ?», «Mpobnemu 3 38’A3KoM», a 60% — Bignosinm «Hemae }KoaHux npobaem».

TaKMM YMHOM, 34IMCHMBLUM aHANI3 BiANOBIAEN Ha 3aNUTAHHA aHKETU, MU BUABUAM, WO NEPEBAXKHA YaCTMHA ONUTAHUX
pecnoHAeHTIB afanTyBaanca A0 0Co6MBOCTEN AMCTAHLiIMHOIO HAaBYaHHA.

BUCHOBKU TA MNEPCNEKTUBU NOAANBLUOIO AOCNIAXKEHHA

OTXKe, y CydyacHilt cucTemMi opraHisauii HaBYaHHA Yy 3aKnagax BULWOI OCBITW, 3aCTOCYBaHHA TEXHO/OTIN AMCTaHLUiMHOro
HaBYaHHA € HeBiA EMHOIO CK/MaAOBOK A/A 3abe3neyeHHs AKICHOrO HAaBYaHHA, BMKOPUCTAHHA AKOI PO3KPUBAE MOMKIMBOCTI
NO3UTUBHOIO BMJIMBY Ha MNiABULLEHHA PiBHA AKOCTI OCBiTU, 3abe3neyye peanisauito nNoTpeb manbyTHix ¢axiBuiB B OCBITHIX
nocnyrax, niasuwye npodeciiHy MobiNbHICTb Ta aKTUBHICTb. TexHoNorii cnpuAloTb POPMYBaHHIO EANHOIO OCBITHBOFO NPOCTOPY
B paMKax iHAMBIAyanisauii HaB4aHHA NPU MACOBOCTI BULLLOT OCBiTU. PO3BUTOK TEXHOJIOTIN Yy Cy4acCHOMY CBiTi CMPUYMHUB Nepernsag
TPaANLiINHNX NigxoaiB A0 BU3HAYEHHA NepcnekTUBHMX Gopm opraHisaLii ocBiTHboro npouecy. HeBnuHHe 36inbleHHA obcAriB
iHpopmaLii cnoHyKae A0 HeobXiAHOCTI YA0CKOHANEHHA NiATOTOBKU BYUTENIB, NOLIYKY iHHOBALiMHUX TEXHOMOTIA NiABULLEHHSA
KBanidiKaLii, a TAaKOX NOCTINHOro, HEMEPEePBHOTO YAOCKOHAaNEHHA paxoBOi KOMNETEHTHOCTI cneLianicTis.

B YKpaiHi cuctema AncTaHUIiNMHOI OCBITU Anle pobuTb nepui cnpobu, NOCTIMHO YAOCKOHAMOETLCA M PO3LIMPIOETLCA.
CnogaiBaemocs, WO yCnilWHMIA A0CBI4, AUCTAHLIMHOMO HaBYaHHA IHLWKMX KpaiH byae BUKOPUCTaHUI i y Hac, 11 yci 6axKatodi 3MOXKYTb
OTPMMYBATM OCBITY B HAMBINbLL 3pYYHUI ANA HUX CNOCI6.
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USE OF REMOTE TECHNOLOGIES IN THE PROCESS OF TRAINING FUTURE TEACHERS
OF PEDAGOGICAL HIGHER EDUCATION INSTITUTIONS
Mykola Moskalyuk, Natalia Moskalyuk
Ternopil Volodymyr Hnatiuk National Pedagogical University, Ukraine

Abstract.

Formulation of the problem. Problem formulation. The current challenges facing the world community in connection with the pandemic have
been particularly marked in the field of education. In a short period of time, teachers and students were forced to dramatically change
the forms, means, methods, and ways of teaching. Distance learning is a modern and necessary tool for society and science. Given
the high quality, it should help education to become accessible to a wide range of people, meet the professional needs and needs of
the individual, and of course, modernize the training of specialists in higher pedagogical schools.

Materials and methods. To solve this problem, the following research methods were used: analysis of scientific, psychological, pedagogical, and
methodological literature, systematization, observation, questionnaires, comparisons, and generalizations.

Results. This study presents the results of student surveys, theoretically substantiates the feasibility of using distance learning, identifies the main
advantages and disadvantages of using distance learning, the possibility of use in the classroom, and its impact on the formation of
future professionals. The future prospects of the research and the importance of the considered problem at the present stage of
social development are determined.

Conclusions. The article analyzes current research on the implementation and use of distance learning technologies. It is proved that mastering
by students of the pedagogical university of basic bases of distance learning plays an important role in the formation of the future
expert - the teacher. In this regard, the choice of a learning environment in the process of training future teachers is substantiated
and the place and role of distance learning technologies in the higher education system are determined. It is noted that with the
development of technical capabilities of teaching methods and technology, it became possible to use new organizational forms of
the educational process, using information and communication technologies. The idea of what a modern person should be, what
competencies he should have, is changing. Today, education focuses on creativity, initiative, independence, and mobility of future
professionals.

Keywords: distance learning, professional competence, distance technology, teacher, information and communication technologies.
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BIAKPUTA HAYKA B KOHTEKCTI NOBYAOBU CYCMNINIbCTBA 3HAHDb | LU®POBUX NEPETBOPEHDb
€BPONEACHKOro NPOCTOPY

AHOTALIA

PopMynoeaHHA Npobaemu. Baxusum YUHHUKOM PO38UMKY 0C8imu, Kysabmypu, 3a2ansHo20 006pobymy HaceneHHA € HayKa. IHmeapayia
HayKku i ocgimu — Kamasnizamop iHHOBAUIlIHUX 3pyweHs, nidsuweHHs AKocmi nidzomoeku daxisuie, HeobxidHa ymosa
po36ydosu cycninbcmea 3HAHb, Koau OOMIHYHYUMU haKkmopamu cmarome 0ocniorceHHs, po3pobKu, mexHonoeii, ocsima. Y
po3pi3i nobydosu cycninecmea 3HAHb €8ponelicbKa CninbHOMA pPo38UBAE HaMpAMm, npiopumemHuli 014 esponelicbKol
00¢nidHUYbKOI, HayKoB80-iHHO8AYiIlIHOI monimuKu. A came — 8iOKpuMy HaykKy.

Mamepianu i memoodu. Y cmammi HagedeHi pe3ynbmamu 00Cni0xHeHHA 8 MeXaX MPOEKMY «XMapo OpieHMOBAHI cucmemu 8i0KpUMOI HayKu
y HaguyaHHi i npodeciliHomy po3sumky e4yumesie» (peecmpayiliHuli Homep 2020.02/0310), wo peanizyemoca 3a PaxyHOK
2paHmMoegoi nidmpumku HauioHanbHo20 ¢oHOYy 0ocnionceHb YKpaiHu. B pobomi Had 00CniOHEeHHAM 8UKOPUCMO8y8anucs
meopemuyHi Memoou: aHasni3, CUCMeMamu3ayis, y3a2aabHEHHA HAyKoBUX Ma HAyKoB80-mMemoOu4HUxX Oxcepen 3 npobaemu
00CnidHeHHs, aHaNI3 iCHYIYUX MOHAMSb, NPAYb 8iMYU3HAHUX | 3aKOPOOHHUX OOCNIOHUKIB, eKcriepmis y 2asy3i 8i0KpUMOi HayKu,
CyCninbcmea 3HaHs.

Pe3zyabmamu. Po3kpumo cymHicme noHAmMms 8iokpumoi Hayku. [lpedcmaesieHo CKAadHUKU 3a6e3neveHHs 8i0Kpumocmi Ha pizHUX emanax
00CniOHUYbKO20 Mpoyecy; acnekmu, sKUX CmMOCYeEmMbCA 8i0Kpuma Hayka (8idkpumi OaHi, 8idkpumuli docmyn, eidkpume
peueH3yB8aHHA, 8i0Kpumi Oxcepena, 8iOKpumMi oceimHi pecypcu, 2poMadAaHCbKA Hayka). Oxapakmepu3o8aHo 2padayito sudis
docmyny 0o nybikayili y mixcHapoOHoMy sumipi. [TPoaHani308aHO cymHicme i 3Ha4eHHs EsponelicbKoi xmapu 8i0KpUMOI HayKu.
BusHa4eHO OCHO8Hi meHOAeHyil, ujo Hapasi npesantooms 8 Egponelicbkomy npocmopi 8i0Kpumoi Hayku: 8idkpumuii docmyn,
apxigysaHHa cmamed, 06MiH OaHUMU.

BucHoeKku. ®inocogin 8i0Kpumoi HayKku npodoexcye nowuprosamucs ceped 00CaiOHUUbKUX Kinl y 8cbomy ceimi. OOHa 3 20/108HUX yinel —
nidsuweHHA YiHHOCMIi ma pe3ynbmamueHOCMi HAYKU, d MAKox Akocmi oceimu. [1odanbwio2o eus4yeHHA rnompebyroms
nepcrekmusu 3arnposadHeHHsA XMapHUX mexHo02ill AK 3acoby NidmpumkKu 8iOKpUMOI HayKu.

K/TKOYOBI CJ/IOBA: cycninbcmeo 3HAHb, iHMe2pauyis oceimu ma HayKu, 8i0Kpuma Hayka, siokpumuli docmyn, 8iOKpumi Oxcepena, obmiH
daHumu, meHoeHyii, Eaponelicbka xmapa 8idKpuUmMoi HayKu.

BCTYN

MocraHoBKa npob6aemu. BaxnMBMM YUHHUKOM PO3BUTKY OCBITW, KYAbTYpH, 3araibHoro Ao6pobyTy HaceneHHA € HayKa.
Y Crparerii ctanoro po3sutky «YkpaiHa — 2020» poO3BMTKOBI BiTYM3HAHOrO HAYKOBOro MOTEHLjiany BigBeAEeHO 3HAYHy POJb.
MnaHyeTbcA NpoBeAEHHA KOMMNIEKCY CTPYKTYPHUX NEepeTBOPEHbD, WO MatoTb TOPKHYTUCA AK HAayYKOBWUX YCTaHOB, TaK i 3aKnajais
BULLOI OCBITU. OAHUM i3 BaXKNMBUX 3aBAaHb MPU LbOMY BM3HAYEHO iHTerpalito Hayku i ocsiTu. Li 3miHM € npupoaHumm i
33aKOHOMIPHWMM, Y3roAKYIOTbCA 3 NOCTYNOBMM NepexofoMm JI0ACTBA A0 CYCNiNbCTBA 3HaHb, KOAW AOMIHYOUMMKU daKTopamu
CTalOTb AOCNIAMKEHHSA 1 pO3PO6KM, OCBITa | HABYaHHSA, Ta iIHPOPMALLiITHO-KOMYHIKaU,iiHi TEXHOOTI.
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AKTyanbHictb gocnipgkeHHa. FOHECKO nigTpymye KOHUENUuito MHOMMHW CMiZIbHOT 3HAHb, B AKMX OTPUMAHHA i
PO3MNOBCIOAMKEHHA OCBITHIX, HAYKOBUX | KYNbTYPHUX BigOMOCTel, 36epeeHHn CBOro cnaaky y umdposiii popmi, AKICTb HaBYAHHSA
i OCBITW NOBUHHI PO3rNAAATUCH AK HalBaXKAMBIWI 3agavi (FyTmaH, 2004).

HwHi iHTerpauia HayKku i OcBiTM cTae HeObXiAHO YyMOBO Po36yA0BM CYCNiNbCTBA 3HAHb, KaTali3aTOPOM iHHOBALLIMHMX
3pYyLIEHb, NiABULLLEHHS AKOCTI NiAroTOBKM ¢axiBL,iB y 3aK/1agax BMLLOI OCBITH.

Y po3pi3i nobyaoBM cycnisbcTBa 3HaHb €BPOMENCbKa CMibHOTa PO3BMBAE HANPAM, NPIOPUTETHUI ANA €BPONenCcbKol
L0CNIAHWLBKOI, HAayKOBO-iHHOBALMHOT NONITUKK. A came — BiaKpUTY Hayky (Open Science), — NpMHLUMNOBO HOBMIA Niaxia 4O
HaykoBoro npouecy, ¢inocodis HayKoBUX AOCAIOMKEHb, 3aCHOBaHa Ha BMCOKMX CTaHAApTax NpPO30pocCTi, cniBpobiTHMLUTBA Ta
KOMYHiKaL,ii, wo 6a3yeTbcs Ha CNiNbHIN po6OTi Ta HOBUX CNOCO6AX NOLUMPEHHSA HAYKOBUX 3HAHb LIISXOM BUKOPUCTAHHA UMPPOBUX
HOBITHIX i 3ac06iB i TexHoNori. BigKpuTa Hayka nepepbayae HU3KY 3MiH, cepen AKUX: BiAKpUTUIA ZocTyn Ao nybnikauint i
pe3ynbTaTiB AOCNIAKEHb, @ TAaKOX PO3'ACHEHHA i MOWWMPEHHA y4yacTi B Hayui cepes rpomagaH. OYiKyeTbCa, WO Wi 3MiHK
3abe3neyvaTtb 6inbWy NPO30pICTb, KoNabopaL,ito Ta LiNiCHICTL A4OCNIAMKEHb Y KOPOTKOCTPOKOBIN NepcneKkTuBai, NiaBuWwaTh AKiCTb
HaYKM 1 OCBITU B JOBrOCTPOKOBII NepCrneKTMBi.

AHani3 ocTaHHiX gocnig}KeHb i nybnikaui. MuTaHHA iHTerpauii OCBiTM Ta HAayKM PO3MIAHYTO B AOCNIAMKEHHAX TAKUX
yuyeHux, Ak: J1. B. }yk, O. A. Komaposa, /1. H0. MenbHuK, B. B. MpowkiH, A. B. Yepen Ta iH. 30Kpema, NpoaHani30BaHO 3HAYEHHA
Ta NePCneKTMBU HAaYKOBUX AOCNIAKEHD Y 3aKNa4aX BULLOT OCBITH (KyK, 2017); 06rpyHTOBaHO 3pOoCTaHHA poAi iHpopmauiii Ta 3HaHb
y nocTiHgycTpianbHomy cycninbcti (Komaposa, 2011); gocniaskeHo ocobAMBOCTI iHTerpauii yHiBepCUTETCbKOT HayKu 1 OCBITH,
Halbinbl ePpeKTUBHI I paLLioHaNbHI MexaHi3MM NOLIMPEHHS B YHiBEpCUTETI HayKoBoi iHdopmau,ii (MpowkiH, 2014); obrpyHTOBaHO
MoZe b iHTerpauii ocBiTM, HayKM i BUPOBHULTBA B €KOHOMILi 3HaHb arpapHoi chepu (MenbHuK, 2017); po3rnaHyTo npobaemun
iHTerpauii ocsiT, HayKkK Ta 6izHecy nia aieto rnobanisauii, MOXANBOCTI iX BNMBY Ha GOPMYBAHHA COLLia/IbHOrO Ta EKOHOMIYHOTO
[o6pobyty (Yepen, 2014) Ta iH.

3MiCT NOHATTA «BiAKPWUTA HayKa» AK HOBOI KOHUENLii PO3BUTKY EAUHOIO EBPONEMCHKOr0 AOCNIAHULBKOrO MpocTopy
npoaHanizoBaHo B poboTax 3akopAoHHUX aocnigHuKis (Albagli, 2015; Baumgartner, 2019; Fecher, 2013; Hilpert, 2017; Vicente-
Saez, 2017 Ta iH.).

Pag, BiTumsHaHux (M. 3. 3ryposcbkuid, B. O. KonaHesa, A. I. MetpenHko, C. A. CeuctyHos, O. C. Ymup, A. tO. LLleByeHKo Ta
iH.) i 3akopaoHHUX (B. Fecher, P. L. Fernandes, Zh. Wu. Kesselman, R. C. S. Pacheco Ta iH.) y4eHUX AOCNIAKYIOTb MUTAHHA
uMbpoBUX TpaHCHOPMaLLi, e-HayKM Ta e-iHOPaCTPYKTYpP. 30Kpema, 34ilMCHEHO aHai3 CydaCcHUX TEHAEHLN HayKOBOT KOMYHiKaLii,
o 6a3yroTbcA Ha BUTOKAX, METOAO/IOTii Ta PO3BUTKY GEHOMEHIB «BiAKPUTUI KOHTEHT» i «BigKpuTa HayKa» (KonaHeBa, 2017);
PO3rAAHYTO Micle UMdPOBOT HAaYKM B MiKHAPOAHUX MPOEKTAX, 30Kpema «FopusoHT 2020» (3ryposcbKkuii, 2015); po3rnsaHyTo
TEHAEHLUII PO3BUTKY rpig B EBponi, npobaemu i NnepcneKkT1BM pPo3BUTKY YKPaiHCbKOro HauioHanbHoro rpig (CeuctyHoBs, 2014);
PO3rNAHYTO NUTAHHA OpraHisaLii BiAKPUTOro AOCTyny A0 HAyKOBOI Ta OCBITHbOI iHGOpMaLii B YKpaiHi, AOLiNbHICTb CTBOPEHHSA
HaLiOHAaNbHOIO CXOBMLLA aKagemiyHux TekcTie (Chmyr, 2017); npoaHani3oBaHO CYTHICTb i Lifi OCHOBHWX LWKiN PO3YMiHHA
BiAKPUTOI HayKKN: NPAarmaTMYHOI, iHGPaACTPYKTYPHOI, NyHAIYHOI, AEMOKPATUYHOI, LWKOAM BUMiptoBaHHA (Fecher, 2013); 3gilicHeHO
OrNAA, BiAKPUTUX HAYKOBUX JOCANIAKEHb B KOHTEKCTI COLLiabHUX, KyIbTYPHUX | TEXHONOTIYHUX NepeTBOpeHb (Fernandes, 2017);
aHaNI3yeTbCA, AKMM YMHOM UMIPOBA HayKa 3MIHIOE NPOAYKTUBHICTb NpaLi, PO3LWMPIE KOPAOHM Ta MNPOTUCTABAAETLCA
TpaguuinHum npouecam y Hayui (Pacheco, 2018) Ta iH.

B YKpaiHi 4OCArHYTO 3HaYHMX Pe3ynbTaTiB WOA0 AOCAIAKEHHA TEOPETUYHUX Ta METOAO0NOrYHMX 3acal, MOAENIOBaHHA i
NPOEKTYBaHHA IHPOPMALiIHO-OCBITHBOIrO CepeaoBuLLa BiAKPUTOI OCBITM, BMPOBAAKEHHA XMAPHUX TEXHOJOrIA B OpraHisauii
OCBiTHbO-HayKoBux cuctem (B. 0. Bukos, O. T. TnasyHosa, C.T. /iutemHosa, O. B. CniBakoBcbkuit, O. M. CnipiH, A. M. CTpiokK,
M. M. WuwkKiHa Ta iH.). 30Kpema, oxapaKTepmn3oBaHo WAAXM GOPMYBAHHA CUCTEM HAyKOBO-NeAaroriyHoi iHbopmal,ii B YkpaiHi 3
BMKOPUCTAHHAM XMapHUX CEPBICIB i pecypcis, y T.4. BIAKPUTUX XKYPHANbHUX CUCTEM, ENEKTPOHHUX 6i6NI0TEK, HAYKOBOMETPUYHNX
cepsiciB i 6a3 gaHux Ta iH. (Bukos, 2015); 3ailicHeHO ornag, iHGOPMALLIMHUX CUCTEM OLLiHIOBAaHHA HAaYKOBO-A0CNIAHOT AiANbHOCTI
(CniBakoBcbkMiA, 2016); PO3KPUTO CYTHICTb KOHLLENLLT «aKageMiyHOT XMapu», 0brpyHToBaHi ii CTPYKTYpHi enemeHTH (InasyHoBa,
2014); obrpyHTOBaHO TEOPETUYHI i METOAMYHI 3acagu NPOEKTYBaHHA N BMKOPUCTAHHA XMapO OPIEHTOBAHOrO HaB4ajbHOMO
cepefioBMLLA Ha MPUKAALi 3aKnagy 3aranbHOT cepeHboi ocBiTH (/InTBMHOBA, 2016); NpoaHani30BaHO, CUCTEMATU30BAHO, M
y3arafbHEHO AO0CBi4, BUKOPUCTAHHA XmapHuX IKT y HaB4yanbHii, HAyKoBIl Ta opraHisauiiHii gisnbHocti BH3 (CTptok, 2014),
BM3HAY€HO MOHATIMHWMI anapaT XMapo OPIEHTOBAHUX CUCTEM BiLKPUTOT HAYKM, YTOUHEHO 3MiCT OCHOBHMX MNOHATb, LLLO CTOCYHOTHCA
BMKOPUCTAHHA LIMX CUCTEM Y NpoLLeci HaBYaHHA | NpodeciMHOro po3BUTKY BUUTENIB, HABEAEHO aBTOPCbKe HaueHHA TPaKTyBaHHA
6a3o08uMx TepmiHiB (LUnwkiHa, 2016).

OaHak, npobaema aHani3y NOHATTA «BiAKPMTa HayKa» B KOHTEKCTi N0BYA0BM CYCNiNbCTBA 3HAHb | UMGPOBUX NEPETBOPEHb
y EBponencbKomy npocTopi He Byna AO0CTaTHbO PO3KPUTA B AOCAIAKEHHAX, TOMY NOTPEOYE BUBYEHHS.

MerTa cTaTTi: NpoaHaniayBaTu CYTHICTb NOHATTA BiAKPUTOI HAYKM B KOHTEKCTI Noby[0BM CycniNbCTBa 3HaHb i UNMPPOBUX
nepeTBOpeHb y EBpPONEcbKoMy NpoCTopi.

METOAU AOCNIAXEHHA

Y CcTaTTi HaBeAeHi pe3ynbTaTh JOCNIOKEHHA B MeXax NPOEKTY «XMapo OPIEHTOBAHI CUCTEMM BiAKPUTOI HAYKM Y HAaBYaHHI
i npodeciiHomy po3BUTKY BuUMTeNiB» (peectpauinHmii Homep 2020.02/0310) nepemoxua KOHKypcy «[liaTpumKa AocniaxmeHb
NPOBiIAHUX Ta MONOAMUX YHEHUXY, L0 Peani3yeTbCA 3a PaxyHOK FPaHTOBOI NiATPUMKM HaLlioHanbHOro doHAy AocniaxKeHb YKpaiHu.
B poboTi Hag, AOCNigKEHHAM BUMKOPWUCTOBYBANCA TEOPETUYHI METOAW: aHani3, cucTemaTu3alif, y3arasbHeHHA HayKoBWX Ta
HayKOBO-METOAMYHUX AxKepen 3 npobnemu [OCAiAKeHHA, aHani3 iCHYHUMX MOHATb, Npaub BiTYU3HAHUX | 3aKOPAOHHUX
LOCNigHWKIB, eKCNepTiB y ranysi BiAKPUTOI HAayKM, CYyCMiNbCTBA 3HAHb.
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PE3Y/IbTATU AOCNIAXKEHHA

HayKkoBa AifNbHICTb € HEBIA EMHUM CKNagHUKOM AifNbHOCTI 3aKnagy BULWOI oCBiTU. OBIrPYHTYBAHHA CYTHOCTI BigKpUTOl
HayKM € CKNagHUM, ane OAHWUM i3 OCHOBHMX acMeKTiB € COLLIONIONYHMIA: HayKOBE 3HAHHA — e NPOAYKT colianbHoi Konabopalii, i
NpPaBo BAAaCHOCTI HAa HbOIO HANEXUTb FPOMai. 3 EKOHOMIYHOI TOYKM 30pY HAYKOBI pe3yabTaTu, OTPMMAHI B pe3ynbTaTi AepiKaBHUX
[OCNIAXKEHb, € CYCMiNIbHUM 61arom, sike KOXKeH NOBMHEH MaTU MOXK/IUBICTb BUKOPUCTOBYBATM HE3KOLITOBHO.

MosicHIOYM NOHATTA «BiAKPUTA HayKa» HayKoBu,i (Hilpert, 2017) BkAtoYaoTb 40 MOro 3MmicTy NigBULEHHA ePEeKTUBHOCTI,
KOHTPO/110 Ta BiATBOPIOBAHOCTI pe3y/bTaTiB, MOBTOPHE BUKOPUCTAHHA HayKOBOT pO60TH Ta NiABULLLEHHA NPO30POCTi BCiX HAYKOBUX
npouecis. 3rigHo 3 (Albagli, 2015), BiaKpUTa HayKa — Lie pyX 3@ HaZaHHA BiNIbHOIO 4OCTYNY A0 AAHUX HAYKOBUX AOCAIAMKEHb Ta iX
PO3NOBCIOAMKEHHA ANA OyAb-AKOro 4YneHa CycninbCTBa, WO [A03BOAAE NOBTOPHO BUMKOPWUCTOBYBATM, Mepepo3nofinatv Ta
BiATBOPIOBATM OCHOBHI AaHi Ta MeTogu NpeacTaBAeHMX AOCNiasKeHb. Y pocnigkeHHi (Vicente-Saez, 2017) BigKpuTy HayKky
PO3rAAHYTO AK MPO30pPi Ta AOCTYMNHI 3HAHHA, AKMMU OBMIHIOIOTLCA Ta AKi PO3LIMPIOOTL KOPMCTYBAYi 3a AONOMOrOH CRiIbHUX
Mepex.

OpraHi3auia ekoHoMiyHOro cniBpobiTHMLTBA Ta pPo3BUTKY (OECD) BM3HaAYa€e BiAKPWUTY HayKy y LUMPOKOMY CEHCi fiK
3arasbHy AOCTYNHICTb (Y umdpoBomy dopmari, 63 obmerkeHb abo 3 MiHIMaNbHUMMN OBMEXKEHHAMM) Pe3yNbTaTiB LOCNIAKEHD,
wo ¢diHaHCYOTLCA 3a AeprKaBHUI paxyHoK (OECD, 2015). Mpu uboMy Ma€eTbCA Ha yBasi, L0 NPUHLMNKN BiAKPUTOCTI MPOHU3YIOTb
LOCNIAHULBKMIA UMK Ha BCiX MOro eTanax, CnpuAloTb CniBnpawi M 06MiHy 3HaHHAMM, WO NPU3BOAUTL 40 CUCTEMHUX 3MiH Y Teopil
i NpaKTULi peanisauii HayKoBUX gocnigKeHb (puc. 1).

BpaxysaHHA g
BUMOT
) diHaHCHETIE
Yitke
KOpEeKTHe
LMTYBAHHA. - ¥TOUHEHHA npae
KOPMCTYBaHHA. .
z - YTOUHEHHA HKOPEKTHOCTI
rinoTesu LWTYBaHb.
Hastopee 36ip naHux
- Mybnikauia  MeTagaHux 3 BMEOPWCTAHHA
EifKPWTOH JiLEHZIED.
- BiggpHTe OLIHIDBIHHA.
- abeaneueHHA 36°AZKY MK
nybaikaLianm, [aHumM, 33cToCyBaHHA M3 3
METOAAMM, BIHPMTAM KOJOM
T3 BIAKPUTHX
Euﬁﬂowsi:?(a enosuTapiie ikaLis i . ) L e
YL p PlE. MyBnikawa i 06pobka
NOWKHPEHHA
- BUKopUCTaHHA cepeicHoT
T i : HPPACcTOYKTY D,
- 3acTOCYBAHHA Cepeicie, wWo Tpueane Sbepiratta - [JopaeanHA nocTiAHOro
3abe3nedyoTs  3BepesenHa i 36GepiranuA ; ARHHL: igeHTWiKaTOpa A0 CBOIX
gl pESYNETATIE
UAICHICTE AaHUX. PE?’;;;:;'SA Gty
CTBOpEHHA CTAHAAPTHUX (FaeTananmx) o s
MeTafaHnx. pesyALTaTiE.
- MNyOnikyEAHHA METARaHMN 3
ELAKPMTOD NiLLEH3IED.

Puc. 1. 3a6e3neuyeHHA BigKPUTOCTI Ha Pi3HMX eTanax AOCAIAHULBKOro npouecy

BiAKpWTa HayKa He € abCO/MIOTHO HOBOK KOHLEMLIED, X0Y4a KOHCEHCYC LWOAO LbOro MNOHATTA Ta WMOro LMpOKe
BMKOPUCTaHHA Bigbyanca BiAHOCHO HeloaasHo. [1nA no3HauyeHHA TpaHchopMaLl,ii HayKOBOI NPaKTUKM BUKOPUCTOBYETbCA HaraTo
iHWMX TepMiHiB: CninbHA HaAyKa, BiAKpUTI gocnigxeHHA, Hayka 2.0, e-Hayka Ttowo. OfHaK, 3a pe3ynbTaTamMu OMNUTYBaHHA,
nposegeHoro €sponeiicbKoto Komiciero (Final report, 2015), BcTaHOB/IEHO, WO CaMe TEPMIHY «BiAKpWUTa HayKa» Biaaae nepesary
6inblwicTb 3aLiKaBNEHMX CTOPIH (cTelikxonaepis), a came — 43% ONUTAHUX PECNOHAEHTIB.

CBoro poay, BiaKp1Ta HayKa € NapacoNbKOBMM TEPMIHOM, LLLO OXOTJIHOE Pi3Hi pyXu, CNPAMOBaHI Ha YyCyHeHHs bap'epis gna
CNiNIbHOrO BMKOPWUCTAHHA Byab-iKOro BMAy NPOAYKLii, pecypciB, MeToAiB YM iHCTPYMEHTIB Ha BCiX eTanax AOCNiAHULBKOro
npouecy. TakKMM YNHOM, BiZKPUTUI AOCTYN Ao nybnikaLin, AaHUX AOCNiAKEHb, NPOrpaMHOro 3abe3neyeHHs 3 BiAKPUTUM KOLOM,
BiAKPUTOI cniBnpaLi, BiAKPUTOT eKCNepTHOT OLHKM, BIAKPUTUX €NeKTPOHHMUX OCBITHIX pecypciB, BigKpuTux moHorpadiit Ta 6arato
iH. — BCe e 3HaxoaAnTbcA B chepi BiAKPUTOT HAYKMK.

Hacnpasaj icHye 6e3niy nigxo4is A0 TepmiHy Ta BM3HaYeHHA BiAKPMTOI Hayku. ABTopamu (Fecher, 2013) 3aiiicHeHo
cnpoby CTPYKTYpyBaTH iAei OCHOBHMX LLKIN:

1. MparmaTuyHa WKona — HayKoBa AiANbHICTb Byna 61 3HaYHO edeKTUBHILWA, AKOWM AOCNIAHMKM CNiBNPaLIOBAaAN OLMUH 3
opHUM. MeTa: 3pobuTH NpoLec CTBOPEHHA 3HaHb 6inblw edeKTUBHMUM, OPIEHTOBAHMM Ha KOHKPETHI Lini;

2. IHPpaCTPYyKTYpHa WKoNa — epeKTUBHICTb AOCNIAMKEHHA 3aN1EXUTb Bif HasBHMX 3acobiB Ta pecypcis. MeTa: CTBOPUTH
D15 HAYKOBL,iB BiAKPUTI AOCTYNHI niatdopmm, 3acobum, cepsicu;

3. MNy6nivHa WKona — Hayka Mae ctaTu binbw goctynHoto B KMeBi. MeTa: 3pobuTK HayKy AOCTYMNHO ANA TPOMaAAH.

4. lemoKpaTM4Ha WKONA — AOCTYN A0 HAayKOBWX 3HaHb PO34ineHni HepiBHOMipHO. MeTa: 3pobuUTH 3HAHHA NOBCIOAHO
OOCTYMHUMM A8 KOXKHOTO rpOMagAHUHA.
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5. LLIKona BUMipIOBaHHA — HAYKOBUI BHECOK CbOroAHi NOTPebye anbTePHATUBHMUX NiAXOAIB LWOAO BUMIpOBAHHA. MeTa:
PO3BMBATM aNIbTEPHATUBHI METPUYHI CUCTEMWN AN BUMIPIOBAHHA BHECKY.

BinbLlwicTb i3 UMX NPUNYLLEHb HE € HOBMMMU, OCKINIbKM Cama TPagMLLA BiAKPUTOCTI 1I€XKUTb B OCHOBI HayKW.

AIK 3a3HayeHo B poboTi (MyTmaH, 2004), uina HU3Ka NPOEKTIB, O aKTyani30BaHi B Napagurmi BiAKPUTOI HayKK (BigKpuTi
apxiBu, 6ibnioTekn Ta penosmuTopii, cnewujianisoBaHi couianbHi MepesKi, 6a3n AaHUX i HAYKOMETPUYHI cepBicK TOLWLO) cnpuaam ii
po3BUTKY. [0 3a3HAYEeHWUX CEepBICiB, WO HaAAlTb aKTyasibHY iHGOPMALLIIO 33 KOHKPETHUMU TEMaMM Ta HaZAlOTb MOXK/IUBICTb
po3MilLeHHA Ny6aiKaLii i pe3ynbTaTiB BAAaCHMX AOCNIAKEHb Y BigKpUTOMY AoCTyni BigHocATbCA: ArXiv.org, SocArXiv, Altmetrics,
Academia.edu, ResearchGate, Mendeley, Livejournal, MySpace, Facebook, OpenDOAR, SHERPA/RoMEOQ # SHERPA/JULIET.

3riaHo 3 axkepenom (What is Open Science), BigKpuTa HayKa roloBHUM YMHOM CTOCYETbCS TaKMX aCMeKTiB:

* BigKpuTi aaHi (open data);

* BiZKpUTUIA gocTyn (open access);

* BiZKpuWTe peLieH3yBaHHA (open peer review);

* BigKpuTi gykepena (open source);

* BigKpUTI OCBITHI pecypcu (open educational resources);

* rpOMaAsHCbKa HayKa (citizen sience).

Ha puc. 2 BiaobpaxkeHo AepeBo TaKCOHOMIT BigKpUTOi Hayku. OgHaK, aHani3 AxepenbHoi 6a3n NoKasye, Wo OCHOBHA
yBara 30cepenyKyeTbCA Ha ABOX HANPAMAX: BiAKPUTI AaHi AOCAiAXKEHDb Ta BIAKPUTUIA AOCTYN A0 HayKOBUX NybnikaLii.

o
_—

(/ BIIKEPUTA { BIZIKPUTI OCBIT

_ HAVEA

——

BIAKPUTE OLIHIOBAHHA /

EKCI

EPTHA O

Puc. 2. lepeBo TakCOHOMII BiAKpUTOI HayKu (Baumgartner, 2019)

BiaKkpuTnii poctyn fo nybnikauih CTOCYETbCA MOXK/AMBOCTI BifIbHOTO A0CTyny A0 HUX — 6e3onnaTHo, yacTo 6es
nonepeaHboi peecTpauii, un iH. TobTo, ByAb-AKMIA YYeHUI, matoum LubpoBUiA 3acib i3 JOCTYNOM [0 mepeKi IHTEpHET MmoKe 3a
noTpebu BiNbHO YMTATK, 3aBaHTAXKYBATW Ta BUKOPMCTOBYBATV NOTPIOHI MaTepiann He3anexHo Big Yacy i micusa nepebysaHHa. Mpu
LbOMY BMAM AOCTYMY MOXKYTb BigpisHATUCA. TUNOBOIO € HACTYMHa rpagalia: NA1aTMHOBMI BIGKPUTUI AOCTYN, 3010TUIN BIAKPUTUI
O0CTYM, 3eNIeHU BigKPUTUI J0CTyn, 6POH30BUI BiAKPUTUIA JOCTYR, riGpuAHWUIA BigKpUTniA aoctyn. «Fi6puaHi» XypHanu mictatb
AK CTATTi Y BiNbHOMY A0CTYNI, TaK i 3aKpuTOMY. [1n5 TOro, Wwobu nybnikauia ctana «BiAKPUTOKO», aBTOP MA€E CNAATUTH BiANOBIAHWUIA
BHECOK. Po3rnaHemo foknagHiwe:

- MnaTMHOBMI BIAKPUTUIA AOCTYN — Pe3yNbTaTh AOCNIAKEHD, WO onybAiKoBaHi B }ypHanax 3 BigKpUTUM focTynom. Taki
CTaTTi € 6€3KOWTOBHUM i A5 YMTaua, | N5 aBTOPa;

- 30/10TUI1 BIgKPUTUIA JOCTYN — pe3yNbTaTh AOCAIAKEHD, WO onybAiKoBaHI B }KypHanax 3 BiAKpUTUM gocTynom. Taki cTaTTi
6€e3KOLTOBHI AN1A YMTaYa (ONNavyoTbCA aBTOPaMM, BUAABHULITBOM UM iH.) | 3a3BMYAl NiLEH30BaHI AN CNiIbHOMO Ta MOBTOPHOTO
BMKOPWUCTaHHA;

- 3eNeHunit BigKpUTUIM AOCTYN — pe3ynbTaTv AOCNIAMKEHb, WO onybaikoBaHi y GopMi cTaTel KypHanax, a TaKoXK AOCTYMHi
y dopmi npe- 4M NOCTNPUHTY CTaTTi B CXOBULLAX BIAKPUTOrO TUMy. 3a3BMYail Le BUIMALAE TaKMM YMHOM: aBTOP MNOAJAE CBI
maTtepian y KypHan, nmicna 4Yoro AenoHye Konito y 6e3KOWTOBHOMY CXOBMLL (HanpuKaaa, Ha canTi HayKoBoro-gocnigHoro
iHCTUTYTY, AKWI ¢iHaHcyBaB U0 poboTy). Mpu LbOMYy AENOHOBaHI MaTepiann € GEe3KOWTOBHUMW AA YMTaya Ta YaCTKOBO
6e3KOLTOBHUMM A1 aBTOpa (OKpemi BUAABLL MOXKYTb CTATYBaTU ON/IATy 3a A0AATKOBI NOCAYrK — APYKOBaHY Bepcito, NiLeH3ito
un in.);

- BpoH30BUIA BIgKPUTUIN JOCTYN — pe3ynbTaT JOCAIAKEHD, WO onybnikoBaHi B XypHanax 3 BiAKPUTUM J0CTYNOM, AKi
PO3MNOBCIOAKYIOTbCA 3a NepeannaTtolo, ogHak 6e3 BiaKpuToi niueHsii. BigCyTHiCTb niueHsii 03Hayae, WO BUAABELb MOXKe
NPUIUHUTM AOCTYN A0 Ny6AiKauin(-ii) y 6yab-aKMA MOMEHT, y 38’A3KY 3 UMM «BPOH30BUIM AOCTYM» YACTO HE BBAXKAKOTb BiAKPUTUM.
OKpim LbOro, «6poH30BI» CTaTTi MOXKHA YUTATU, OAHAK, HE MOXHA 3aBaHTaXKyBaTW, NOBTOPHO BUKOPUCTOBYBATH i T.4,.;

- [i6puaHMI BIGKPUTUI JOCTYN — Pe3ynbTaTh AOCNIAKEHD, WO € NyONiKaLiAMM B XKypHaNax, AKi pO3NOBCIOAKYIOTLCA 33
nepeanaaToro Ta MatoTb NiLeHsito. «MbpUAHI» KypHANM MICTATb AK CTaTTi Y BiNbHOMY A0CTYMI, TaK i 3aKkpuTOoMy. [na Toro, Wwobu
nybnikauia cTana «BigKPUTOIO», aBTOP Ma€E CNAATUTK BiZNOBIAHNIA BHECOK.
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EsponelicoKa xmapa 8i0KpUMOoi HayKu. YNPoA0BXK OCTaHHIX POKIB NOJIITUKK 3 PISHUX KPaiH CBiTy GpopMyBanuM NocnifgosHe
6ayeHHn rnobanbHOI BiAKPUTOT HAYKM AK pyLWis ANA CTBOPEHHA HOBOT NAapaAnrmmn NpPo3opoi A0Ka30BOI HayKK Ta iHTeHCUiKaLil
iHHOBaUN. Y €Bponi Le 6aYeHHA peanisyeTbeca 3aBAAKM ambiliiiHii nporpami — EBponelicbka xmapa BigKputoi Hayku (European
Open Science Cloud (EOSC). EOSC — ue iHiyiaTMBa €Bponeicbkoi Komicii, cnpamoBaHa Ha PO3BUTOK iHPPACTPYKTYpH, LLO HAZAE
CBOIM KOPUCTYBa4yaM NOCNYrU, AKi CNPUAIOTb PO3BUTKY BIAKPUTUX HAYKOBMX MPAKTUK.

IHiuiaTnBa 3i ctBOpeHHa EOSC byna 3anponoHoBaHa B 2016 poui AK YacTMHa EBponeicbKoi XMapHOi iHiLiaTueuM (European
Cloud Initiative) ana nobyaoBn KOHKYPEHTOCMPOMOXHOI EKOHOMIKM AaHMX Ta 3HaHb y €Bponi. Hapasi 3ansaHOBaHO HU3KY
npoekKTiB 40 2022 p. 3 pO3BUTKY BiAKPUTOT HAYKM.

MnaHyeTbea, Wwo EOSC 3anponoHye 1,7 mMinbiAOHY eBpONencbKUX AocniaHuKiB Ta 70 minbiioHam npodecioHanis y ranysi
HayKM, TEXHIKM, T'YMaHiTapHWUX Ta couiaibHUX HAyK BipTya/ibHe cepefoBuiLe 3 BiAKPUTUMM 6e3nepebiiHMmn nocayramu ans
36epiraHHA, ynpaBAiHHA, aHaNi3y Ta NOBTOPHOrO BUKOPUCTAHHA AOCAIAHULBKUX AAHUX Yepes3 KOPAOHWU Ta HAyKOBI AUCUMNAIHK
WAAXOM 06'€QHAHHA iICHYHOUYMX HAYKOBUMX iHOPACTPYKTYp AaHMX, WO B AAHWIN Yac po3nogineHi mix aepaBamu-yneHamu €C
(EOSC).

3anpoBagyeHHa EOSC Biaa3epKantoe 0CHOBHI TeHAEHLI, WO Hapasi NpeBasnoloTb B EBPONENCbKOMY NPOCTOPI BiAKPUTOT
HayKu:

- Bidkpumuli docmyn. Kinbkictb ny6nikauin y BigkpuTOMy AOCTyni WOPiYHO 3pocTae. Hapasi maitke 2/3 asTopis
3a3HayatoTb, LLO BOHM onyb/ikyBanu CTaTTiO B KypHai 3 ribpuaHum abo 3010tum goctynom. Lle — Ha 8% BuLle, y NOPIBHAHHI 3
2013 p.

- ApxieygaHHA cmameli. B OCTaHHiI pPOKM apxiByBaHHA CTaTel Yy Ki/fbKiCHOMY BigHOLWEHHI 3pocC/io BABIYI, LWIAXOM
PO3MILLEHHS iX B iIHCTUTYLLIMHMX Ta NyBAIYHMX CXOBULLAX, HAa 0COBUCTUX BED-CTOPIHKAX TOLWO. [0IOBHUMM NPUUMHAMM aKTMBI3aLLT
LLbOro NpoLecy CTa/iM BUMOIM 3aK1aAiB 40 CBOIX CNiBPOBITHMKIB Ta NparHeHHA OCTAaHHIX 40 NOWWPEHHSA pe3ybTaTiB AOCNIAKEHD.

- ObMiH OaHumu. 3rigHo 3 gocnigxeHHam (Vocile, 2017), 69% onuTaHMX AOCAIOHWUKIB 3a3HAYMAK, LLO BOHU MEBHUM
YMHOM Zinnnunca, obmiHIOBaNWUCA AaHUMM CBOIX AOCAIAKEHb, WO Ha 17 % 6inblue, NOPIBHAHO 3 pe3y/bTaTaMU OMUTYBaAHHA
2014 p. HarinowwpeHiwi ¢opmn 06MiHY AaHUMM BUABUAUCA HACTYMHUMU: KOHbepeHLii (48 %), aoaaTku po craten (40 %), 3a
3anuMTom abo npu HepopmanbHOMY cninkyBaHHi (33 %). Tinbku 20 % pecnoHAEHTIB Big3HaAUYMAM, LLLO ONPUNOLHIOBAAN PE3YNbTaTH
[ocniarxKeHb Yepes GopmasbHi, IHCTUTYLIMHI peno3uTapii, Wo, TMM He MeHLW, Ha 7 % BuLe, HiXK ABa POKKU ToMy. Lle cBigunTb Npo
Te, WO AOCNIAHMKM [0Ci Y NOBHIA Mipi HE YCBILOM/IOIOTb, Y YOMY Came NOAArae «obMiH JaHUMK» Yy CeHCi 3abe3neyeHHs
HEeoBMENKEHOro, HaNeXXHNUM YMHOM JliLeH30BaHOro, NOCTIMHOrO AOCTYNy A0 IXHIX HAYKOBMX pe3ynbTaTiB i iHWMX apTedaKTis.
CepefZ, MPUYUH TOrO, YOMY HAYKOBL,i He 6arkatoTb MOLIMPIOBATU AaHi CBOIX AOCNIAMKEHb, BOHM HAro/IOWYTb Ha MUTAHHAX
iHTENEKTYaNbHOI BNAaCHOCTI Ta KOHIAEHUIMHOCTI, BUCIOBNIOIOTL CTYPOOBaHICTb ETUMHUMM NMUTAHHAMM, OCTPAXOM 3/10BXKMBaHb Ta
HenpaBoOMipHMX 3aN03NYEHb 3 HOKY UMTaYiB.

OBroBOPEHHA

CborogHi umdposisauia ocsiTM B YKpaiHi Mae Ha MeTi OCHALLEeHHS OCBITHIX 3aKnagiB cydacHUMWU LUPOBUMM
TEXHOIOTIAMM, NifBULLEHHA AOCTYNHOCTI OCBITHbOrO NPOLLECY T HABYa/IbHUX MaTepianiB ANs BCiX, HE3a/eXHO Big reorpadiyHmnx
nepenoH, couianbHOro cTaHosuwa Towo. Lndposa TpaHchopmaLia Hayku, B CBOKO Yepry, CNpAMOBAHA Ha il PO3BUTOK Ha
NPUHLMNAaX BiAKPUTOCTI, rapMOHi3aLilo 3 €BPONENCbKMMW Ta CBITOBUMM CTAHAAPTaMM HAyKOBOI AiANbHOCTI, iHTerpauilo B
€BPOMENCbKUIA AOCNIAHULBKUA  iHHOBaLiMHUI npocTip. Lloby 3a40BONBHATM BMMOram 4acy, BiTYM3HAHIM OCBITI Ta Hayu,i
HeobxigHi NnokpaleHHA, ¢iHaHCYBaHHA 1 BigNOBIAA/bHICTb: PO3LWIMPEHHA MepeXKi AKICHOro |HTepHeT-MOKPUTTA B MacwTabax
KpaiHW, CTBOPEHHA EeNeKTPOHHWUX OCBITHIX pecypcis i nnatdopm (B NepcnekTMBi — HaLioHanbHOro 6aHKa TaKMX pecypcis),
aBTOMATU3aLiA BCiX FONOBHUX NPOLLECIB Y 3aKNaji OCBiTU, NownpeHHA meTtogonorii STEM-ocBiTH, cTUMyNtOBaHHA neaaroris 4o
nocTiMHoro npodeciiHoro po3BUTKY Ta iH.

BUCHOBKM | NEPCNEKTUBU NOAANBLUUX AOCNIAKEHD

TaKMM YUHOM, MU PO3FAAHYAM CYTHICTb NOHATTA BIAKPUTOI HayKM B pO3pi3i po3byA0BM CycniNbCTBA 3HAHb Ta CyYaCHMX
UMPPOBUX NEPETBOPEHD Y EBPONENCbKOMY NPOCTOPI, Y T.4. Pi3Hi Nigxoam A0 1i BUSHAYEHHA; OCHOBHI LWKO/M PO3YMIHHA BiAKPUTOI
HayKM; CKNagHUKKM 3abe3neveHHs BiAKPUTOCTI HA Pi3HMX eTanax AOCNAiAHWULBKOrO NPOLLeCy; acnekTn, AKUX CTOCYETbCA BiAKpUTa
HayKa; rpagauito Buais Aoctyny Ao nybnikauii y mi*KHapogHOMY BMMIpi; CYTHICTb | 3HaYeHHsA EBPONENCbKOT XMapu BigKpUTOI
HayKM; OCHOBHI TeHAEHLT, Lo Hapa3i NpeBantoloTb B EBPONENCbKOMY NPOCTOPI BiAKPUTOI HayKM.

dinocoodia BiAKPUTOI HayKM NPOAOBIKYE MNOLIMPIOBATUCA cepes, A0CNIAHULBKUX Kin Yy BCbOMY CBiTi, WO € A1LLe neplumm
KPOKOM Yy HanpAmi MOKpaLWeHHA AOCTYNHOCTI, NPO30POCTi i AKOCTI HAYKOBUX AOCAIAKEeHb. BUKOPUCTaHHA BiAKPUTOI HayKu
03HayaE, Wo byab-AKi AOCNIAHWKKM Ta iHWI NpPeaCcTaBHUKM CyCMiNbCTBA PI3SHUX KPaiH OTPUMYIOTb MOMK/IMBOCTI A1 BUBYEHHSA
CYYaCHMX pe3ynbTaTiB, iIHCTPYMEHTIB Ta METOAiB A0C/igKEHHA 3 Oyab-aKoi TemaTnkKn. OgHi€elo 3 Linel 3anpoBaaKeHHs BigKpUTOi
HaYKM € NigBULLLEHHA LiHHOCTI Ta pe3y/IbTaTUBHOCTI HAYKM B LLiZIOMY, @ TAKOX AKOCTI OCBITU.

MoAanbworo BUBYEHHA NOTPEBYIOTb NEPCNEKTUBM 3aNPOBAAKEHHA XMAPHUX TEXHONOTIM AK 3acoby NiATPUMKM BiAKPUTOT
HaYKM, IXHE BUKOPUCTAHHA B NPOLLECi HAaBYaHHA 1 NPOdECiMHOIrO PO3BUTKY BYUMTENIB.

CnUCOK BUKOPUCTAHUX AKepen
1. Bukos B. 0., Cnipih O. M., WuwkiHa M. N. KopnopaTtuneHi iHdopmauiliHi cucTeMu NiATPMMYBAHHA HayKOBO-OCBITHbLOT
LiAaNbHOCTI Ha 6a3i XMapo OpieHTOBaHMX cepBiciB. [Tpobaemu ma nepcriekmusu ¢opMy8aHHA HAYIOHAAbHOI 2yMAHIMApHO-
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OPEN SCIENCE IN TERMS OF BUILDING A KNOWLEDGE SOCIETY AND DIGITAL TRANSFORMATIONS
OF THE EUROPEAN SPACE
Yuliia Nosenko, Alisa Sukhikh
Institute of Information Technologies and Learning Tools of NAES of Ukraine, Ukraine
Abstract.
Problem formulation. Science is an important factor in the development of education, culture, and the general well-being of the population. The
integration of science and education is a catalyst for innovative changes, improving the quality of training, a necessary condition for
building a knowledge society when the dominant factors are research, development, technology, education. In terms of building a
knowledge society, the European community is developing a priority for European research and innovation policy. Namely - open
science.
Materials and methods. The article presents the results of the research within the project "Cloud-oriented systems of open science in teaching
and professional development of teachers" (registration number 2020.02 / 0310), which is implemented with grant support from the
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National Research Fund of Ukraine. Theoretical methods were used in the research: analysis, systematization, a generalization of
scientific and scientific-methodical sources on the research problem, analysis of existing concepts, works of domestic and foreign
researchers, experts in the field of open science, knowledge society.

Results. The essence of the concept of open science is revealed. The components of ensuring openness at different stages of the research process
and aspects related to open science (open data, open access, open peer review, open sources, open educational resources, civil
science) are presented. The gradation of types of access to publications in the international dimension is characterized. The essence
and significance of the European Open Science Cloud are analyzed. The main trends that currently prevail in the European space of
open science are identified: open access, archiving of articles, data exchange.

Conclusions. The philosophy of open science continues to spread among research circles around the world. One of the main goals is to increase
the value and effectiveness of science, as well as the quality of education. Prospects for the introduction of cloud technologies as a
means of supporting open science need further study.

Keywords: knowledge society, integration of education and science, open science, open access, open sources, data exchange, trends, European
Open Science Cloud.
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[0 NUTAHHA PO3B’A3YBAHHA PIBHAHD, LLLO MICTATb LWINY TA APOBOBY YACTUHU YUC/IA, TPAGIYHMM CMTOCOBOM

AHOTAUIA

Po3271aHyMo 0cobaugocmi 3acmocy8aHHaA 2pagiyHo2o memoody 00 po38°A3Y8aHHA PIBHAHL 3 U100 Ma OPob608OI YACMUHAMU YUCAA, W0
00380/14€ NOAINWUMU PO3YyMIHHA 2paghiyHo20 Mamepiasny 83az2asi, Po3yMiHHA 830EMO38°A3Ki8 pi3HUX p0o30inie Mamemamuxku ma
nidzomysamucsa 00 MamMemMamuyHUX 3Ma2aHb.

PopmyntosaHHA npobaemu. [pagiyHomy crnocoby po38’a3y8aHHsA PiBHAHb MA ix cucmem y WKiAbHOMY Kypci MamemMamuKu npudinaemecsa
Mas10 y8aau, Hagimo fnpu susYeHHi Ha noaaubaeHomy pieHi. binbwicms eyumesnie omuHaromes yeli crnocib po3e’asysaHs Hagime
npu pobomi i3 CUABHUMU Yy4YHAMU ma 3 mamepianom, 0e 3aCmOCy8aHHA 2pagiyHo20 crnocoby € npupodHim. Takumu e,
HanNpuUKAaod, PiBHAHHA, W0 Micmame uiny ma 0pobos8y 4acmuHU Yucnada, AKi NocmiliHo MPOMoHYMbCA HA MamemMamu4yHux
3MA2aHHAX Pi3HUX pigHi8. TpyOHOW,, Uj0 BUHUKAOMb MPU 30CMOCYB8AHHI 2pahiyHO20 criocoby 00 po38’A3y8aHHA PIBHAHb 3 Uif00
ma 0pob0oeor YACMUHAMU YUCAA, BUKAUKAHI CMeyudikor 303Ha4YeHux Yucaosux @yHKyili ma noe’sa3aHo20 3 Humu
mMamemamuyHo20 anapamy 3 00Ho20 6OKy, a 3 iHWO020 — HEBMIHHAM y4Hie/ cmydeHmig epagiyHo iHmepnpemysamu cymo
aneebpaiyHuli mamepian i pobumu 3eopomHuli nepexio.

Mamepianu i memodu. 3azanbHo anzebpaiyHi Memoou 3 BUKOPUCMAHHAM OCHOBHUX hakmie meopii Yuces, meopii enemeHmapHuUx ma
cneyianeHux yHKUil, aHania Has4anbHO-memoou4Hoi i mamemamuyHoi animepamypu w000 po38’A3y8aHHA 2pagiyHUM
crnocobom pieHaAHb, AKI Micmame yiny ma 0pobo8y YacmuHU 4YUCsa, AHAsi3 Ma y3a2aabHEeHHs 8ACH020 nedazoaiyHo2o 0ocsidy
ma nedazoeziyHo20 00c8idy NposidHUX s4umesie ma HayKosuie.

Pe3ynemamu. Po3xkpumo ocobaugocmi 3acmy8aHHA 2pagiyHo20 memody 00 po38’a3y8aHHsA PiBHAHb 3 Yino ma 0pobo8oro YaCMUHAMU, WO
6a3yemocs Ha 4 kaacuyHux anzopummax nobydosu epacpikie pyHKuiti y = f([x]), vy = [f(x)], y = f({x}), y = {f(x)}. NponoHyemocs
3acmocosysamu yeli Memoo y 0euwj0 po3wiupeHomy 8u2ssadi 3 Memoro 3HaX00HEeHHA MOYHUX PO38°A3Ki8 3 ypaxy8aHHAM yMO8
8UXIOHO20 a60 NepemeopeHo20 PiBHAHHS.

Mamepian, poseasHymuli y cmammi, € yacmuHoto Kypcy «OaimniadHa mamemamuKka», Wo 4YUumaemescs cmyoeHmam-
maeicmpaHmam crieyiansHocmi 014 CepedHs ocgima (MamemamuKka), a maKox< npornoHyeEMbCA YYHAM npu nidzomosuyi 0o
onimniad 3 Mamemamuku.

BucHoeKu. pagiyHuli crnocib po3e’sa3yeaHHs pisHAHbL MA ix cucmem ¢1i0 3acmocosyeamu He misibKu 00 3anpPornoHO8AHUX Y cmammi pi8HAHb
abo, mux, Wo pPo38’A3YIOMbCA UUM Crocobom y pezynspHOMYy Kypci WKinbHoi mamemamuku. Lle 00380aumb He minbKu
nokpawjumu 2pagiyHy Kysaemypy y4yHie, po3euHymu 8MiHHA 3acmocosysamu epagivHuli mamepian 8 cymo anzebpaiyHux
MUMAHHAX: 8i0 OUIHKU KinbKOCMi KopeHie pieHAHHA 00 (i020 MOBHO20 PO38’A3AHHA, M02AUbAYU MA cucmemamusyovu
OMPUMQHI 3HQHHS, PO38UBAIOYU f102iYHE MA AN20PUMMIYHE MUCAEHHS, ane U emMoHCmpys8amu 830EMO38’°A3KU pPi3HUX po30inie
MAmMeMamuKu ma ix 830EMOMNPOHUKHEHHS.

K/IKDYOBI C/IOBA: epadivHuli criocib, pieHAHHA 3 yinoko,0p060800 YacmMuHAMU Yucaa,anzopummu nobydosu zpagikie @yHKYid, wo
micmame yiny, Opobo8y YacmuHy 4ucaa, epagiyHa iHmepnpemayis.

BCTYN

dopmyntoBaHHA npobaemu. MpadiyHOMY cnocoby po3s’a3yBaHHA PiBHAHDL Ta iX CUCTEM Y LKIBHOMY KypCi MaTeEMaTUKK
NPUAINAETLCA Mano yBarn, HaBiTb MPU BMBYEHHI Ha NornMbaeHomy piBHi. AHanOriYHa CUTYyaLA CKNanaca i 3 No3aknacHUMM
3aHATTAMM 3 MaTeMaTUKN. BinblicTb BUMTENIB OMMHAIOTB Ll cnocib po3B’A3yBaHb HaBITb NPW POBOTI i3 CUBHUMM YYHSAIMM Ta 3
maTepiasiom, Ae 3acTocyBaHHA rpadiyHoro cnocoby € NpuMpogHiM. Ha Hawy AyMKy, HeXTYBaHHA HaBYa/JbHUM MOTEHLiaNoM
rpadiyHoro cnocoby po3s’A3yBaHHA PiBHAHb Ta IX CUCTEM HEBUMPABAAHMI B Cy4acHUX YMOBaX, KONW 3aBAaHHsA rpadiyHoro amicty
€ WMPOKO NpeacTaBneHnmmn B 0608’askosomy 3HO 3 maTemaTuKu.
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MpnKNafoM PiBHAHB, fe NPUPOAHUM YUHOM MOXKHA BUKOPUCTOBYBATU rpadiyHmMii cnocib po3s’a3yBaHHSA, € PIBHAHHSA, WO
MICTATb LNy Ta Apo6OoBY YacTUHU Yncna. TpyAHOLL, WO BUHUKAOTb MNPW 3aCTOCYBaHHI rpadivyHOro cnocoby A0 po3B’A3yBaHHA
PiBHAHb, WO MICTATb LiNy, Ap0o60BY YaCTUHY YMCNa, BUKAMKaHI cneundikolo 3a3HayeHux YnucioBux ¢GyHKLIM Ta nos’a3aHoro 3
HAMWM MaTEMaTUYHOro amapaTy 3 oAHOro 60Ky, a 3 iHWOro — HEeBMIHHAM Y4HiB/cTyaeHTiB rpadiyHo iHTepnpeTyBaTM CyTO
anrebpaiyHunit maTtepian i pobUTM 3BOPOTHUI Nepexia.

MerTolo Lii€i cTaTTi € PO3KPUTTA 0c06MBOCTEN PO3B’A3YBAHHA rPadiyHMM CNOCOBOM PiBHAHD, WO MICTATD Liny Ta 4pobosy
YaCTUHM YMCNA, Ta AeAKMX METOAUYHUX acMeKTiB 3aCTOCYBaHHA PO3raa4yBaHOro maTtepiany B No3aknacHii poboTi, ocobanso npm
NiAroToBLi YYHIB 4O MaTEMATUYHUX 3MaraHb Pi3HUX PIBHIB, OCKINIbKM PIBHAHHA, WO MICTATb Wiy Ta Apo60oBYy YaCTMHW Yncna,
TPaAWLINHO NPONOHYIOTLCA Ha TaKMX 3MaraHHaAX.

TEOPETUYHI OCHOBU AOCNIAXKEHDb

MUTaHHAMM, NOB’A3aHMMM i3 PO3B’A3YBAHHAM PIBHAHb, LLO MICTATb LNy Ta AP060BY YaCTUHM YMCAa, rpadiyHMM cnocobom
3alimanuncs HayKoBLi, B KOO iHTEpPECiB AKUX BXOAWTb 3aCTOCYBaHHA METOZIB BULLOI MaTeMaTUKM A0 PO3B’A3yBaHHA 3aBAaHb
e/leMeHTapHOI MaTeMaTUKW NiABULLEHOTO PiBHA CKNafHocTi. Cepep, TakMX HAyKOBLIB MOXHa BigsHaumtu Anoctonosy I.B.,
BopoHoro O.M., Nleindypy B.M., lyHay H.M., AciHcbKoro B.A.

METOAU AOCNIAXKEHHA

3aranbHo anrebpaiyHi meToan 3 BUKOPUCTAHHAM OCHOBHUX GaKTiB Teopii YMcen, Teopii enemMeHTapHUX Ta cneuiaibHUX
dYHKLIN, aHaNi3 HaBYaNbHO-METOAMYHOT i MaTeEMaTUYHOT NiTepaTypu LWoLO Po3B’A3yBaHHA rpadiyHMM cnocobom piBHAHD, LLO
MiCTATb Liny Ta ApoboBy YAaCTUHM YMUCNA, aHaNI3 Ta y3ara/lbHEHHS BAACHOro MefarorivyHoro A0CBi4y Ta nNegarorivHoro Aocsiay
NPOBIAHUX BYNTENIB Ta HAYKOBLLIB.

PE3Y/ZIbTATU AOCNIAMEHHA

AK Bigomo, rpadiyHMii cnocib po3B’A3yBaHHA PiBHAHb Ta X CUCTEM AOBOJI YAaCTO € CKNAALHO BMKOHYBAHMM Yepes
npo6semn NobyA0B Ta HETOYHICTb OTPMMYBaAHUX PO3B’A3KIB. BUKNIOUEHHAM 3 LbOro pAAy € PiBHAHHA, LLO MiCTATb Uiy, apobosy
YaCTUHWM 4uncna, AKI Ha BiAMIHY Bif binbwocTi anrebpaiyHnx piBHAHb, MOXHa pPO3B’A3yBaTM AeKinbkoma cnocobamu: 3
BMKOPUCTAHHAM O3HayeHb BifgNOBiAHMX YAaCTMH YMCAA, 32 JONOMOrOK MilaHOi cucTemm, cnocobom nokanisauii Ta rpadiyHo.
Mpuyomy Bci BULLLE 3a3HaYeHi cnocobu € PiBHOBUTPATHUMMU.

Ljinoto 4acmuHoo [ iCHOTO YMCNa 0 Ha3nBaOTb HaMbinblue Line YMCio, Ke He NepeBuLLYyEe AaHoro ymcna a (bopogiH,
1970).

Llina yactnHa uncna a nosHavaetbea [a] (aHm’e 8i0 @). 3 03HaYEHHA LiN0T YacTUHKM BUNAUBAE, WO [a] £ a, NpuyYoMy pPiBHICTb
[a] = a pocaraeTbea nuwe Togi, KOAM YUCNO a — Line.

Mpuknag 1. [0] = 0; [17] = 17; [11,38] = 11; [ﬂ =0;[-2,1] = -3; [-100] =—100; [v2 ] = 1.

Mpadik dyHKUji y = [x] nogaHo Ha puc.l. Ona uiei dyHKuii D(y) = R, E(y) = {k, keZ}.

¢ —>
—
: —>
—>
o > 3 >
d s
—_— -2
—

Puc. 1. Tpadik pyHKuii y = [x].

Apo60oe0oto yacmuHOI0 AIACHOTO YNCNA @ HA3MBAKOTb PI3HULLIO MiXK YNCNOM @ i Moro Linoto YactuHoto [a] (Bopoain 1970).
[poboBy YacTMHY Yncna a no3Ha4vaoTb cumBosiom {a}, To6To {a} = a — [a]. Ockinbku 3aBxaun a — [a] 2 0, To {a} 2 0 ana
6yAb-AKOro AiCHOro Yncna a.
[poboBa yacTMHa YMcna MOXKe HabyBaTK TiZIbKM HEBIL EMHUX 3HAYEHb, MEHLLMX 32 OANHULIO:
[al<a<[a]l+1,0<a0-[a]<1Ta0<{a}<1.
Kpim Toro, ansa fosinbHoOro aivicHoro uncna a: a = [a] + {a}.

Mpuknag 2. {11} = 0; {45,52} = 0,52; {1—59}= {3% }= % i {-75}=0; {~ 4,32} =— 4,32 — [-4,32]=—4,32 — (-5) = 0,68;

46,86 1 461 42 _(5)- 2 je)ze-lel=e-2{-nt=n—[nl=n—(4)=4-m.
11 11 1 11 11
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Ipadik dyHKUiT y = {x} noaaHo Ha puc.2. Ona uiei dyHKuii D(y) = R, E(y) = [0, 1), kpim Toro dyHKuia y = {x} € nepiognuHo0

3 nepiogom T =k, ne keZ

[
.‘.

/AL

Puc. 2. Fpadik pyHKuUi y = {x}.

Mepes 3acTocyBaHHAM rpadiyHOro cnocoby po3s’A3yBaHHA PiBHAHb, WO MICTATb Liny, Apob6OBYy YacTUHM Yucha, chif
po3rnaHyTM nobyaosu rpadikis GpyHKLIN 3 Linowo Ta 4poboBoto YaCTUHaMK. TpaauUIiHO X noginatoTb Ha 4 Tunu: y = f([x]) (uina
YacTUHa — apryMeHT 30BHiLWHbOI GyHKLT), ¥ = [f(x)] (uina yactmHa — 30BHIWHA dyHKUiA), ¥ = f({x}) (apoboBa YacTMHa— aprymeHT
30BHIiWHbOI PpyHKU,i), y = {f(x)} (apoboBa YacTMHa — 30BHIWHA PpyHKLiA). BianoBiaHO KOXKHa 3 UMX GYHKLiA Ma€E BNACHUIA anroputm
nobygosu (BipueHko, 1996, C. 320-328), (BopoHuii, 2006, C.87-88), (OaiHuoBa, 2019, C. 23-28).

LLlo6 po3s’s3atn rpadiyHO PiBHAHHA 3 L0, APOOOBOK YAaCTUHAMM YUCAa, AK | Byab-AKe iHLWe piBHAHHA, NOTPIOHO
nepeTBOpUTH TakK, Wob 3py4yHo 6yno byaysatu rpadiku npasoi f(x) Ta niBoi g(x) YyacTMH. Po3B’A3Kamu piBHAHHA ByayTb abcumncu
CNiNbHUX TOYoK rpadikiB GpyHKUiN f(x) i g(x). JeTanbHO anropuTM PoO3B’A3yBaHHA TaKWiA: CNoOYaTKy BM3HaA4YaloTb OpAMHATU b;
cninbHUX ToYoK P(a; b;) rpadikie npaBoi f(x) Ta niBoi g(x) 4acTuH, a Le HallyacTile MOXKHa 3p06UTHN TOUHO, 6O BOHU MOXKYTb ByTH
Linvmm 3 ymosu. MNoTim 3 piBHAHHSA bi= f(a;) cnig 3HalTH i abcuucy a;. ToYHICTb PO3B’A3KiB PiBHAHD 3 LLiJIOK YaCTUHOW, AKI AicTaeMO
rpadiyHMM cnocobom, BU3HAYAETLCA TOYHICTIO PO3B’A3KIB PiBHAHD f(x) = k, ae keZ.

Mpuknag 3. Po3s’a3aTu rpadiuHum cnocobom piBHAHHA x> — 7[x] + 10 = 0.

MepeTBOpPMMO PIBHAHHA HACTYNHUM YNHOM

2
x] = x*+10

X +1
0 (puc.3):k=2,3,4,5.

Ta 3HaWAEeMo opAMHATU k CiNbHUX TOYOK rpadikiB GyHKLin y = [x] iy =

]

2
Puc. 3. Fpadiku oyHKuUin y = [x] iy = X ;10 .

2
= k Ta BpaxoBytouM, Lo k < x< k+ 1, 3HaX0AMMO PO3B’A3KM BUXIAHOIO PiBHAHHA:

P03B’A3yr0UN PIBHAHHA

x> +10

1) k=2,2<x<3, =2,x2=4,x=12, BiANOBIAHO, X1 = 2;

2
2) k=3,3<x<4 X ;10 =3,x2=11, x=+ V11lix = V11 ;

41
3) k=4,4<x<5, X s O 4 x=18 x=432ix=32;

x*+10

4) k=5,5<x<6, =5,x2=25,x=+5Taxs =5.

OT)Ke, pO3B’A3KaMU PiBHAHHSA € 2, Vi1 , 3.2 , 5.

Mpuknag 4. Po3s’a3atu rpadiuHMM cnocobom piBHAHHA {ﬂ} =x2—2x.
2
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Byayemo rpadik GyHKuUiny = {1;3"} , BUKOPUCTOBYHOUM anropmTm nobyaosm rpadika ¢yHKLiT y = [f(x)]: cnoyaTry byayemo
2

1-3x _
Ta npami y = k, ge k € Z, pani —yactmHu rpadika GyHKUiT y= 1-3x

rpadik PpyHKUii y= , WO MicTaTbcA B cMy3i k <y <k +1,

. 1-3x ..
MPOEKTYEMO Ha HUMKHIO MEXKY ¥ = k, BUK/IOHAKOUM NPOEKLii TOUOK, L0 € TOUKaMU NepeTuHy rpadika GpyHKUii y= =22 Ta npamoi
2

y = k + 1. CyKynHicTb Bigpi3KiB - «NpoeKLiin» i € rpadikom yHKUiT y = {ﬂ} Ha pwc. 4 nogaHo rpadikm dyHKLji y = {ﬂ} Ta
2 2

y = X2 — 2x B O4HIN cucTeMi KOOpAMHaT.

3Haxo4AMMO OpAMHaTK k CninbHUX TOYOK rpadikiB ¢yHKLUiA NpaBoi Ta fiBoi YacTuH: k = -1, 0, 1. PO3B’A3yeEMO PiBHAHHSA
X2 —2x = k ons 3HaMAEeHUX 3Ha4YeHb k, BPaxoBYHOUM, L0 OCTAHHE PIBHAHHA Byae MaTh 2 KOPEHi, 04MH 3 AKMX CTOPOHHIN. OCKiNbKK
1-3x

NiBa i NpaBa YaCTMHW PiBHAHHA NOBMHHI AOPIBHIOBATU TOMY K KOHKPETHOMY K, TO {
2

} = k. MNepeTBOpeHHA OCTaHHbOI PIBHOCTI
DA€ yMOBY Bigbopy KopeHis
1+2k 1-2k
— <x<

3 3

1 1 1
OTke, Maemo: 1) aKkwo k = -1, §<XS1,T0X2—2X=-1iX1=1; 2) akwo k=0, —§<xs E,Tox2—2x=0ix2=0; 3) aKkwo

1
k=1,-1<xs—§,Tox2—2x=1ix3=1—J§.

OTKe, po3B’A3KM piBHAHHA: 1, 0 Ta 1—\/5.

—

Puc. 4. Fpadiku dyHKUi y = [ X} Tay=x2-2x.

Mpuknapg 5. Po3s’asatv rpadiyHMm cnocobom piBHAHHA [3x— x2] = [x2 + E ].
AHanoriyHo 40 nonepeaHbOro Npukaagy, byayemo rpadikm dyHKLiA y = [3x—x2] Ta y=[x2 + % ]. Tpadikm umx GyHKLUiN 306pakeHO

1
Ha GOHI BUXiAHUX GYHKUIN y =3x—Xx2Tay = x%2 + E BiZANOBIAHO Ha pwuc. 5 Ta puc. 6.

; |
==
\

Puc. 5. Tpagikun pyHKuUil y = 3x—x2Tay = [3x—x?] .
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=
v

4
e

-

. - 1 1
Puc. 6. F'padiku pyHKLii y= x2 + E Tay=[x*+ E 1.

1
Haknapatouu rpadikm GyHKLin y = [3x—x2] Tay = [x2 + E ], 3HaxoamMmo opanHaTh k cninbHUX TouoK: k=0, 1, 2.

Mopanblue po3B’A3yBaHHA 3BOAUTLCA 40 3HAXOANKEHHSA PO3B’A3KIB CUCTEMM
2
[3X—X ]=k, k<3x—x*<k+1,

1 abo (1)
[x2+—}=k, k<x’ +1 <k+1,
2 2
ONS KOXKHOTO 3HaAEeHOro Linoro 3HaveHHs k (0, 1, 2).
0<3x—x*<1, |3x—x* =0, x<lo3]
Tak, gna k=0 cuctema (1) maTume BUrnag, 1 x> =3x+1>0, x (-, 3- \/E) (3+\/§ +o9)
0<x? +§ <1, 1 2 2

X <§, (—ﬁ,ﬁ)

) 2 .

V2

Po3B’sa3ytoun aHanoridyHo cuctemy (1) ans k=1, 2, oTpPMMaEMO BiZNOBIAHO X € [T; l)taxe [X=

3J_J_ V6 10

[— 1) [— —)

>~ ). A po3B’A30K ycboro

V6 . 10
2

piBHAHHA X € [O;

Mpuknag 6. PO3B A3aTn rpachHMM cnoco60M piBHAHHA {x}2 + 2{x} = 3x2

Byanyemo rpadiku niBoi Ta NpaBoi YacTuH piBHAHHA ¥ = {x}2 + 2{x} Ta y = 3x? B 0gHilt cucTemi KoopauHart (puc. 7). LLlob
nobyaysatu rpadik GyHKuUii y = {x}? + 2{x} BUKopucToBYyEMO anropmutm nobyaosm rpadika dyHKLii y = f({x}): cnoyatky byayemo
rpadik GyHKLiT Y =x2 + 2x Ha NpoMixKKy [0; 1), OCKiZIbKM Ha LbOMy NPOMINKKY {x} = X, @ noTim NobyA0BaHY YacTUHY NOBTOPIOEMO 3
nepiogom T =k, k €Z.

)
-“

[ [ Ll

/
7Y
111

Puc. 7. Fpadikn ¢oyHKuiii y = {x}* + 2{x} Ta y = 3x2.

13 puc. 7 BuaHo, Wwo rpadiku NiBoi Ta NpaBoi YacTUH PIBHAHHA MatoTb 2 CNiNbHI TOYKKU, O4HA 3 AKMX € NOYATKOM KOOpPAMHAT
O (x1=0), a abcumca iHWOi HanexnTb NPOMixKy (-1; 0). Lns aHOro NPOMIKKY
{X}=x—-[x]=x+1,
i BignoBigHO BMXiAHE PiBHAHHA 3aNULLETbCA Y BUTAALI

97



PHYSICAL & MATHEMATICAL EDUCATION issue 4(26), 2020

(x+ 1)2+2(x+1) =3x%, 2x2—4x—-3 =0,

X2= 2-V10 €(-1;0),ax3= 2+10 ¢ (-1;0).
2 2
| 3aranbHa Bignosigp: 0, Z_E/E .
X
MpuKknag 7. Po3s’a3atu rpadiuHMM cnocobom piBHAHHA \I1+8{X = —[—2]+3 .

Byayemo rpadiku niBoi Ta npasoi YacTuH pisHaHHA y =+/1+8{x} Tay = —[)2(] +3 (puc. 8).

[Ons nobynosu rpadika y =+/1+8{x} 3actocosyemo anroputm nobynoswu rpadika byHKLii y = f({x}) (ame. npuknag 5), a
ona nobyposu rpadika y = _L)Z(] +3—anroputm nobyaosu rpadika dyHKuii y = f([x]), po3brBatoumn obnacTb BU3HAUEHHA DYHKLT
Ha MPOMIXKKM OAMHWUYHOT AOBXMHM, fie LiNa YacTUHA Yncna [x] npuiimae oaHe i Te came 3HaUeHHs:

x €[0;1),[x]=0,y= —g+3=3;x€[1; 2),[xX]=1,y= —%+3=2% ;x €[2;3),[x]=2,y= —§+3 =2 ..,

X €[-1;0), [X]=-1,y = 3%;)( €[-2;-1), [X]=-2,y =4 xE[-3;-2), [x] =-3,y = 4%,

P03B’A3KM PiBHAHHA 3HAXOA4MMO i3 HAaCTYMHOI CUCTEMMW PiBHAHb:
[x]1=k, k<x<k+1,

abo
,/1+8{x}:—§+3 J1+8(x—k) :—§+3,

Oe k— ue 3HaYeHHS Linx 4acTuH abcumc cninbHUX TOYOK rpadikis Npasoi Ta NiBOI YaCTUH piBHAHHA. I3 puc. 8 BUAHO, wo k=1, 2,
3,4.

| ) 1<x<2, 1<x<2, 21 ) ) 2<x<3, 2<x<3, 23
1) Anak=1: ixg=1—,2)pnak=2: ixo=2—,
w/1+s(x—1)=§, x=£, SR JAT8x—2) =2, x=§, T8
N 3<x<4, 3sx<4, 35 4 amkes 4<x<5, 4<x<5, A
NAK=5": IX3= 50—, ANAK=4: | Xq4 = 4.
w/1+8(x—3)=;, x:%, R J1+8(x—4) =1, |X=4, !

1

Puc. 8. Fpaciku pyHKuii y = /1+8{x} tay= —% +3.

Cnig, 3a3HauMTH, WO rpadivyHNn MeTon, PO3B’A3yBaHHA PiBHAHbL, PO3MNAHYTUI Yy NpUKAaZax 3 - 7, 3aCTOCOBAHO He B
KYUCTOMY» BUTNALj, @ B PO3LUMPEHOMY, OCKiNIbKM BifbYBAETHCA 3HAXOAMKEHHS TOYHUX PO3B’A3KIB 3 ypaxXyBaHHAM YMOB BUXigHOrO
abo nepeTBOpPEHOro piBHAHHA. Kpim TOro, BCi 3aNponoOHOBaHI PiBHAHHA MOXKHA pPO3B’A3yBaTH i CyTO anrebpaiyHMMmM MeTodamm:
PiBHAHHSA 3 NpuKAaagie 3, 4, 5 —3a 4ONOMOTroH MilaHoi cMcTemu, cnocobom IoKanizaLii; 3 NpMkaagis 6, 7 — cnocobom nokanisauii
Ta 33 AOMNOMOrOI0 03HAYeHHA APO06OBOT YaCTUHM YMcna. Ha Hawy AyMKy, Npu po3B’A3yBaHHI UMX PiBHAHb PisHMMK cnocobamum
BapTO HABMMUCHO He aKLEeHTYBaTH yBary Ha A0LiZIbHOCTI BUKOPMCTaHHA Toro abo iHworo cnocoby, Aatoun 3mory ydHesi / cTyaeHTy
CaMOCTIHO 06paTN NPUIAHATHUI ans cebe cnocib.

OBrOBOPEHHA
Mig Yac unTaHHA Kypcy «OnimniagHa matemaTtuKka» (cneuianbHictb 014 CepegHsa ocsita (MaTemaTtuka), piBeHb OCBITU —
OpYrui (marictepcbKuii)), nporpamolo fKoro nepeabaveHo BMBYEHHA 3aCTOCyBaHHA rpadiyHoro cnocoby o po3s’A3yBaHHA
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PiBHAHb 3 LiNOK Ta APOOOBOK YAaCTMHAMM, a TaKOXK MNPV MNIArOTOBLi YYHIB A0 MaTeMaTUYHMX oOJliMMiad 3'ACOBaHO, WO
HaMCKNAAHILMMKU MOMEHTaMM rpadiyHoro cnocoby po3s’A3yBaHHA PiBHAHL 3 LjiN0l0, AP060OBOI YaCTMHaMM Yncna € nobyaosa
rpadikis GyHKLiN Ta anrebpaiyHa iHTepnpeTauisa oTPUMaHMX rpadivyHNX gaHUX.

BUCHOBKHM TA NEPCNEKTMBU NOAANbLUMX AOCNIAKEHD

I'padiyHni cnocib po3e’a3yBaHHA PiBHAHbL Ta iX CUCTEM C/lif, 3aCTOCOBYBATU He TiIbKM A0 3aNpPONOHOBAHUX PiBHAHL abo,
TUX, WO PO3B’A3YIOTbLCA UMM CNOCOBOM B peryaspHOMy Kypci LWKibHOT maTemaTuKu. Lle [03BOAUTb He TifIbKM NOKpaLmTm
rpadiyHy KynbTypy Y4HiB, PO3BMHYTM BMiHHA 3aCTOCOBYBATM rpadiyHMii maTepian B cyTo anrebpaidHMX NUTAHHAX: Big, OLIHKK
KiNbKOCTi KOpEHiB PiBHAHHA A0 Oro NOBHOTO PO3B’A3aHHA, NOrNNBAIOYM Ta CUCTEMATM3YIOUM OTPMMAHI 3HAHHA, PO3BMBAIOYM
NOriYHe Ta  aNropuUTMIYHE MWCIEHHA, ane W AEeMOHCTPyBaTM B3AaEMO3B'A3KM Pi3HMX PO3AiniB  maTemaTmkm Ta ix
B3aEMOMNPOHUKHEHHS.
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ON THE QUESTION OF GRAPHICALLY SOLVING THE EQUATIONS CONTAINING INTERGER
AND FRACTIONAL PARTS OF THE NUMBER
Oksana Odintsova
Makarenko Sumy State Pedagogical University, Ukraine

Abstract. There are considered the peculiarities of applying the graphical method to solving equations containing integer and fractional part of a
number in this article. This applying allows to improve the understanding of graphic material in general, the understanding the
relationships of different part of mathematics and the preparing for mathematical competitions.

Formulation of the problem. Little attention is paid to the graphical way of solving equations and their systems in the school mathematics course,
even when studied at an advanced level.Most teachers avoid this way of solving, even when working with strong students and with
material where the use of the graphic method is natural.Such are, for example, equations containing integer and fractional parts of
numbers, which are constantly offered in mathematical competitions of different levels. Difficulties which are arising in the
application of the graphical method to solve equations containing integer, fractional part of the number caused by the specifics of
these numerical functions and the associated mathematical apparatus on the one hand, and on the other - the inability of students
to graphically interpret purely algebraic material and do the reverse transition.

Materials and methods. The general algebraic methods with using the basic facts of number theory, theory of elementary and special functions,
the analysis of educational, methodical and mathematical literature on solving graphically equations that contain integers and
fractions of the number, the analysis and generalization of own pedagogical experience and pedagogical experience of leading
teachers and scientists.

Results.The peculiarities of the graphical method of solving the equations with integer and fractional parts are revealed. They are based on 4
classical algorithms for plotting the functions y = f ([x]), y = [f (x)], y = f ({x}), y = {f (x)}.It is proposed to apply this method in a slightly
extended form in order to find exact solutions taking into account the conditions of the original or transformed equation.

The material which are considered in the article is a part of the course "Olympic Mathematics", which is read to undergraduate
students majoring in 014 Secondary Education (Mathematics), and is also offered to students in preparation for Olympiads in
mathematics.

Conclusions.The graphical method of solving equations and their systems should be applied not only to the equations proposed in the article or to
those solved in this way in the regular curricula of school mathematics.This will not only improve the graphic culture of students,
develop the ability to apply graphic material in purely algebraic issues: from estimating the number of the equation’s roots to its
complete solution, deeper and systemize knowledge, develop logical and algorithmic thinking, but also to demonstrate the
relationships of different parts of mathematics and their interpenetration.

Keywords: graphically method, equations with integer and fractional parts of the number, algorithms for plotting the functions which are
containing integer and fractional parts of the number, graphically interpretation.
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NPAKTUKO-OPIEHTOBAHA ®OPMA OPTAHI3ALLIT MPOLECY HABYAHHA AIK HEOBXIAHA MEPEAYMOBA OMAHYBAHHA
KOHCTPYKTUBHUX ENEMEHTIB EBK/1IA0BOI FEOMETPIT Y 3AK/IALAX 3ArA/IbHOI CEPEAHbLOI OCBITU

AHOTALIA

DopmynioeaHHA Npobaemu. YMosusodu KOHCMPYKMUBHO20 Xapakmepy akciomamu4yHoi meopii esknidosoi ceomempii ymeoprorome mak
38aHy eneMeHMapHy eeknidosy 2eomempito, NoNOIEHHA AKOI CKNAOaOMb OCHOBHY YACMUHY OC8IMHLO20 KOHMEHMY Kypcie
2eomempii 3aKknadie 3a2anbHOI cepedHbOI ocsimu. AKW0 Has4anbHul npedmem, cahopmosaHuli Ha 6a3i neeHoi akciomamuyHoi
meopii, micmumb cymmesy KinbKicme enemeHmis came ii KOHCMPYKMUBHOI (esnemeHmMapHoi) cKknadoeoi, Mo onaHys8aHHsA
KOHmMeHmy uiei cknadosoi 6e3 opeaHizayii y 8u3HaYeHOMYy PO3YMIHHI MPAKMUKO-OPIEHMOBAHO20 MPOUECy HABYAHHA
npeocmasasemoscs Hemoxcausum. Popmu, npuliomu i memodu nodibHO20 HABYAHHA 3MIHIOIOMbLCA, y nepuly Yepay, 3a80AKU
HeBrnuHHOMY MPUCKOPEHHIO HayKOo80-mexHiYHo20 npozpecy. [ocnidneHHa 00yinbHUX cy4acHux ¢gopm, npuliomie i memodie
81POBAOHEHHA MPAKMUKO-OPIEHMOBAHO20 HABYAHHA i YAC ONAHYBAHHA Y 3aK/1A0AX 3020/16HOI CepedHbOI 0c8iMmuU 8U3HAYEHUX
HABYAILHOK MPO2PAMOI0 enemeHmie enemeHmMapHoi eeKnidosoi eeomempii npedcmasasemocs 3a0a4ero 8eabMU AKMYAAbHO.

Mamepianu i memodu. [lna nposedeHHA O0CAIOHEHb BUKOPUCMAHO AK MeopemuyHi memoou, Hacamnepeo, ros’Aa3aHi 3 aHanizom
8i0n06iOHUX iHGhopmayiliHux Oxcepen, mak i eMmnipuyHi, AKi rpyHMyMbCA HA 81ACHOMY NPAKMuU4YHoMy 00c8idi ma duckyciliHo2o
Xapakmepy 062080peHHAX BUSHAYEHUX 8UWE MUMAHb 3 84UMEAAMU-TPAKMUKAMU.

Pesynomamu. HasedeHo i npoaHanizo8aHo KOHKpemHi 0ouinbHi popmu, npuliomu i memoou npaKkmuKo-opiEHMO8AHO20 HABYAHHA 10
8iOHOWeHHI 00 esnemMeHMAapHoOI CKAados8oi cucmemamu4HUX Kypcie eeknidogoi 2zeomempii 3aknadie 3azasnbHOi cepedHboil
oceimu. Y wupoKomy po3ymiHHIi MpaKmMUKo-opieHMosaHe Ha8YaHHA nepedba4yae ompUMAHHA HOBUX 3HAHb, YMiHb MA HABUYOK
fIK pe3yanbmam 8s1acHoi c8idoMoi akmueHoi disisibHOoCcMI. A maka BisfiaAbHICMb, AK i KOXCHA QifAbHICMb AOOUHU, € MOKPOKOBOI,
KOHCMPYKMUBHOK 3d CBOEI CymHicmio. 38i0cu 8UMNAUBAE, WO AKICHE ONAHYB8AHHA BU3HAYEHUX HABYA/BbHOK [MPO2PAMOIO
po3dinie enemeHmapHoi esknidosoi 2eomempii AK 8i0NOBIOHUX KOHCMPYKMUBHUX CKAadosuX es8Kni0o8oi eeomempii sumazae
opaaHi3ayii ycb020 0c8IMHLO20 NMpoyecy came y 8u2aa0i MPAKMUKO-0PIEHMOBAHOT cUcCMeMU Ha84AHHS.

BucHoeKu. Ha nidcmasi 06rpyHmyeaHb meopemu4yHo20 Xxapakmepy npakmuKo-opiEHMOoB8aHy y WUPOKOMY PO3yMiHHI ¢hopmy opaaHizayii
npoyecy HaB4YaHHA NPeodcmasneHo AK HeobxiOHy nepedymosy 60aa1020 ONAHYBAHHA MO0HEHb eneMeHmMapHoI esKnidosoi
2eomempii 'y 3aKaa0ax 3a20s16HOI cepedHbOi 0c8imu, PO3KPUMO HAMPAMKU Op2aHi3auii  8idnosidHoI yinicHoi cucmemu
MPAKMUKO-0PIEHMOBAHO20 HABYAHHSA. [100abWi AOCNIOHEHHA MOXHA CIPAMYBAMU HA CMBOPEHHA KOHKPEMHUX NPAKMUYHUX
pexkomeHoauili 0ns 8idnosidHoi kamezopii ocgimsH.

K/TKOYOBI C/IOBA: aKkcioMamuKa, akciomamu4Ha meopii, KOHCMPYKMUB8i3M, KOHCMPYKMUBHA CK/a1a008a GKCIOMamu4Hoi meopii, esknidosa
2eomempis, enemeHmMapHa esKnidosa 2eomempis, MPAKMUKO-OPIEHMOBAHE HOBYAHHSA, 3aKAA0U 3a2asabHOI cepedHboI ocgimu,
meopemuyHe NiOrpyHMsA cucmemamu4yHo20 Kypcy esknidosoi 2eomempii, 08oicmuli xapakmep Kypcy esknioosoi zeomempii.
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BCTYN

MoctaHoBKa npob6aemu. YMOBMBOAM Ta O3HAYEHHS KOHCTPYKTUBHOMO XapaKTepy YTBOPIOKOTb TaK 3BaHY efiemMeHTapHy
CKNa[0BY KOXKHOT akciomaTMyHOI Teopii. Buxoasaum 3 noaibHOT TOUKM 30py, Ha BiAMIHY Big, 0bmexkeHoro, byaeHHOro po3ymiHHsS,
efleMeHTapHa reoMeTpif — Lie He NPOCTO PO3AiAn eBKIiL0BOI reoMeTpii, AKi Y AaHWU KOHKPETHUI Yac YyTBOPIOOTb KOHTEHT KypciB
reoMmeTpii 3aKnagiB 3ara/ibHOI cepegHbOi OCBITM, @ enemMeHTapHa CKAa4o0Ba BigNOBIAHOI akCiomMaTW4YHOI Teopii eBKNigOBOI
reomeTpii. BapTo BiA3HaYNTU TaKOXK, LLO MOHATTA NPO efleMeHTapHy eBK/iJ0BY reOMeTpil0 AK KOHCTPYKTUBHY CKNaA0By MeBHOI
aKciomaTU4YHOI Teopii eBKNiAOBOI reomeTpii, AK i y 3araibHOMYy BWMNAAKy, NOHATTA MNPO eNeMeHTapHy CKAafoBy NeBHOI
aKciomaTUYHOI Teopii Ma€ BifiHOCHMI XapaKTep W00 CBOrO 3MiCTOBOrO HAaNoBHEHHSA. YacTo, Take 3MiCcTOBE HANOBHEHHSA CYTTEBUM
YMHOM 3MIHIOETLCA NPU Nepexosi Big ogHiei 0bpaHoi akcioMaTMKM A0 iHWOi, eKBiBaNEHTHOI 40 Hel.

Llinkom npupoaHo, Wo npu nobyaosi KypciB reomeTpii 3aKnagiB 3araibHOi cepefHboi OCBITM BapTo NparHyTM 4o
36i/blIEHHA Y UMX Kypcax MipKyBaHb CaMe KOHCTPYKTUBHOTO XapaKTepy. 3 TEOPETUYHOT TOUYKM 30pY € ABa LWAAXM A0 AOCATHEHHSA
noaibHoi meTu. Mo-neplie, MOXKHa 3BY3UTK BiANOBIAHWIA NporpamHuii 06’em maTepiany 3 €BKNIL0BOT reoMeTpii, BUNYYMBLIM 3
HbOrO HM3KYy YMOBMBOZLIB HE KOHCTPYKTMBHOIO XxapaKktepy. [lo-gpyre, MOXHa NepeTBOPUTM YacCTUHY YMOBMWBOAIB He
KOHCTPYKTUBHOIO XapaKTepy Ha YMOBMBOAM KOHCTPYKTUBHOIO XapaKTepy 3a gornomoroto 6e3nocepeiHbOro nepeHeceHHn Takux
YMOBWBOZAIB Y KaTeropito akciom abo TaKoo 3ara/ibHOK 3MiHOK CUCTEMM aKCiOM, AKa HaAACTb MOMK/IMBICTb 3aMiHUTK BigNoBigHI
MipKYBaHHA He KOHCTPYKTMBHOMO XapaKTepy Ha MipKyBaHHA KOHCTPYKTMBHOrO XapaKkTepy. 3afaya po3pobKuM BignosigHOro
OCBITHbOFO KOHTEHTY, 3HAXOAMKEHHA NPW LbOMY HAaMONTUMa IbHILLMX BapiaHTiB NOEAHAHHA 060X BU3HAUYEHWMX WAAXIB, € OAHI€EIO 3
HalaKTyasbHILLMX 33434 METOAMKU HAaBYaHHA reomeTpii y 3aKnagax 3ara/bHOI cepeHboi OCBiTM CbOroAeHHA, Hacamnepes, 3
TOYKM 30pYy BNPOBAAMKEHHA Y 3aK/1a[ax 3ara/bHOI cepefHbOi OCBITU MPAKTUKO-OPIEHTOBAHOrO NiAX0Ay A0 NpoLecy HaBYaHHA.

®opmu, npuitommn i metoan NOAiGHOro HaBYAHHA 3MIHIOKOTBCA, Y NEpLUy Yepry, 3aBAAKM HEBMUHHOMY MPUCKOPEHHIO
HayKOBO-TeXHIYHOro nporpecy. [ocnigXeHHA AOoUiNbHUX Cy4acHUX GOpMm, MPUMNOMIB i MeToAiB BMNPOBAAMEHHA MPAKTUKO-
OpPIiEHTOBAHOrO HaBYaHHA Nif, Yac ONaHyBaHHA Yy 3aK/lafax 3arafbHOI cepeAHbOoi OCBITU BM3HAYeHWX HaB4Ya/IbHOK MPOrpamoto
e/1IeMEeHTIB eleMeHTapHOI eBKAiL0BOI reoMeTpii NpeaCTaBAAETLCA 3a4a4€H0 BE/IbMM aKTyabHOIO.

AHani3 aKTyanbHUX pocnipgxeHb. Pe3ynbtaTam JoCAigKEHb CYTHOCTI MPAKTUKO-OPIEHTOBAHOrO NpoLecy HaBYaHHA i
OOUINbHOCTI KOMMNEKCHOTO BMNPOBAAMKEHHA Pi3HUX MOro ¢opm Ha pi3HMX eTanax i PisHUX HanpPAMKax OCBiTU MPUCBAYEHO
[0CTaTHbO HaraTo HayKoBMX POBIT AK MUHY/IMX POKIB, Tak i cborogeHHs (Monos, 1913; McLeod, 1992; Trowbridge, 2001). Linkom
3p03yMino, Wo, No BiAHOLWEHHIO A0 KOXKHOIO0 HaBYaNbHOro NpeaMeTy, LA TeMa, 3a CBOEHD CYTHICTIO € HEBUYEPNHO. 3po3ymino
TAKOX, WO ByAb-AKi NpaKTUYHI Ail Atogeit He MOXKYTb HEe HOCMTM Y BULLEHABEAEHOMY PO3YMiHHI KOHCTPYKTMBHOTO XapaKTepy.
OTe, ona Oyab-aKoi HAYKOBOT Teopii ONaHyBaHHA i KOHTEHTY 32 AONOMOrOH MPAKTUKO-OPIEHTOBAHONO MPOLLECY HaBYaHHSA i il
KOHCTPYKTMBHA CKNaf0Ba HEPO3PMBHMM YNHOM NOB’A3aHi Mix coboto.

AKLWO HaBYaNbHUI NpeameT, cdopmoBaHMii Ha 6a3i NeBHOI HayKOBOI Teopii, MiCTUTb CYTTEBY KiNbKiCTb eleMeHTiB came i
KOHCTPYKTUBHOI (€N1€MeHTapHOT) CKNaA0BOI, TO ONaHyBaHHA KOHTEHTY L€l CKNaAo0Boi 6e3 opraHisau,ii y BUSHa4EHOMY PO3YMiHHI
NPaKTUKO-OPIEHTOBAHOIO NPOLLECY HABYAHHA MPEACTaBAAETLCA HEMOXKAMBUM. DOpMU, NPUMOMM | METOAM NOAIOHOrO HaBYaHHA
3anexaTb AK Bif BigNOBIgHOro 3MiCTOBOro HaNOBHEHHS, TaK i Bif, TEXHIYHMX MOMK/IMBOCTEN OpraHisaLii ycboro HaB4a/JbHOro
npouecy. OCTaHHi HEBMMHHO BAOCKOHA/IOOTLCA 3aBAAKN LWANEHOMY MPUCKOPEHHIO HAYKOBO-TEXHIYHOTO nporpecy. | Bxe nuwwe
33aBAAKM LbOMY NOLWYKW HOBUX GOPM, METOZIB i MPUIMOMIB OpraHisaLii NpakTUKO-OPiEHTOBAHOIO MPOLECy OnaHyBaHHA Byab-
AKOro HaBYaNbHOrO NPeAMETY 3 TOUKM 30Ppy METOAMKM MO0 HaBYaHHA 3a/IMLLAETLCA 3a434€et0 aKTyabHOLO. A, AK NPaBMO, NeBHI
3MiHW BifOYyBalOTLCA i Yy BiANOBIAHOMY 3MICTOBOMY HarNOBHEHHI, Y TOMY YMCAi, Y MOTO eNleMeHTapHIN CKNaaoBii.

MerTa craTTi. K BigOMO, TBEpAKEHHA e/IeMEHTAPHOI Y BULLEHaBeAEeHOMY PO3YMiHHI €BK/iL0BOI reomMeTpii yTBOPHOOTh
OCHOBHY YaCTWHY KOHTEHTY KypcCiB reomeTpii 3aKnaiB 3aranbHoi cepeaHboi OCBiTU. MeTa faHoi poboTH NosArae y npoBeaeHHi
TEOPETUYHUX AOCAIAKEHb LOAO0 BU3HAYEHHA OOLINbHUX eNeMeHTIB NPaKTUKO-OPiEHTOBAHOrO HaBYaHHA, CMPAMOBAHOrO Ha
ONaHyBaHHA Ccame Lj€l YacTUHW [AHOTO KOHTEHTY, 3 MEepCneKTUBOI PO3PO6KM Ha NiACTaBi TAKMX AOCAIAMEHb LOUINbHUX
NPaKTUYHMX PeKOMeHAaL,iN ANA BiANOBIAHOI KaTeropii OcBiTAH.

METOAMU AOCNIAXKEHHA

PoboTa BUCTYNAE AIK TeOpeTUYHE NIAFPYHTA ANA peanisauii noganblinx MeToanUYHUX PO3POBOK NPAKTUYHOTO XapaKTepy.
[OnA npoBeAeHHA AOCAigKEeHb BUKOPUCTAHO AK TeOPeTUYHi MeToaW, Hacamnepes, MOB’A3aHi 3 aHani3om BigNOBIAHMX
iHpopMmaLiiHUX gyKepen, Tak i eMnipuyHi, AKi FPYHTYIOTbCA Ha BNACHOMY MPaKTUYHOMY [OCBiZi Ta AMCKYCIMHOrO Xapaktepy
06roBOpeHHAX BU3HAYEHMX BULLE NMUTAHb 3 BUNTENAMU-NPAKTUKAMMU.

TEOPETUYHI OCHOBU AOCNIAKEHHA

ICHYIOTb pi3Hi BiANOBIAI Ha MUTaHHA NPO Te, WO BAapTO MAaTW Ha YBA3i Nig 3HAYEHHAMM TEPMIHIB «KOHCTPYIOBATUY,
KKOHCTPYKTUBHUIA XapaKTep», KKOHCTPYKTMBI3M» y ByAeHHOMY PO3YMiHHI, Y PO3YMiHHI MaTEMATUKM K HayKu, y icTopii Ta
dinocodii maTemaTnkmn, Npu BMKNAAAHHI MaTeMaTUKM y NpodiNbHUX 3aKNafax BULLOI OCBITM, NPU BUKAAAAHHI MaTeMaTUKK Y
3aK/nafax 3aranbHOI cepeaHboi abo nepenBuLOi OCBITU. Ane, Npu Byab-AKOMY PO3YMiHHI TYyT MA€ETbCA Ha YBa3i MOX/MBICTb
OTPUMAHHA pe3y/bTaTy 3a AOMNOMOrO peanidauii CKiIHYeHHOI KiIbKOCTI KOHKPETHUX KPOKiB, BUXOAAYN 3i CKIHYEHHOI KibKOCTI
nepeaymoB. Y 6ygeHHOMY PO3yMiHHI, Y NPaKTUYHIA AiANbHOCTI ntogei no-iHwWomy i 6yTM He morke. HecKiHYeHHa KiNbKicTb,
HECKIHYEHHICTb AK NeBHe EAUHE Line — ue, Hacamnepes, MaTeMaTUyHI abCcTpakL,i, Lo 3HaX04ATb CBOE MPAKTUYHE 3aCTOCYBAHHA
e yepes CKiHYEHHY KiNbKiCTb CBOIX CKiIHYEHHWX HabauKeHb, TOBTO, Anwe Yepes Tak 3BaHY ePpeKTUBHY npoueaypy CBOEN
HabnuxkeHoi peanisauii.

Ik pobpe Bipomo, maTemaTvMKa [aBHboi peujii byna KOHCTpyKTMBHOW. Ha AymKy akagemika O. [l. AneKkcaHgpoBa,
XapaKTepPHO 0CO6MBICTIO MaTEMATUKM CbOTOLEHHA € 3POCTAHHA POAI aAFOPUTMIB | aNTOPUTMIYHUX PO3B’A3KIB, NPOHUKHEHHSA iX
Y TaKi OCHOBM MaTeMaTUKMU, FOI0BHI NOHATTA AKMX BU3HAYAKOTbCA aArTOPUTMIYHO. 3 MOro TOYKM 30pYy, MOXKHA CTBEPAXKYBATH, L0

101



PHYSICAL & MATHEMATICAL EDUCATION issue 4(26), 2020

TYT Ma€ Micue MOBEPHEHHA A0 NMPUHUMNIB rpeubKoi MaTeMaTMKM Ha NiACTaBi A0CBiA4Yy, OTPMMAHOrO AK pe3y/nbTaT yCcboro
nonepeaHbOro po3suTKy (AnekcaHapos, 1988).

MouynHatoum 3 nepwoi nNonoBuHM XX CTONITTA Cy4aCHYy MaTeMaTUKy HaluacTile nNpeacTaBAAlOTb AK HAyKy Npo
akciomaTuuHi Teopii (Byp6aki, 1963; Eropos, 1976). (OgHOYACHO, Y AOCAIOMKEHHAX 3 OCHOB MaTeMaTUKKU Byn0 HaBegeHO 3pasku
MaTEMATUYHUX TEOPIN, AKi HEMOXINBO NPEACTAaBUTU Y AKOCTI aKCIOMATUUYHMX, 3HAYEHHA TAKOTO BIAKPUTTA, AK 3 MaTEMATUYHOI,
TaK i 3 ¢pinocodcbKoi TOUKM 30py, BaxKKo nepeouiHnTn (PpeHkenb&Bap-Xinnen, 1966).) EBknifoBa reomeTpin, BXKe iCTOPUYHO,
npeacTaBase coboo Nepwnin 4OCKOHaNMI 3pa3ok akciomaTuyHoi Teopii. OcHoBy, 6a3y noaibHoOT Teopii, AK BigOMO, CTBOPIOE i
aKciomaTMKa. AKCiOMaTUKy BBaXatoTb KOHCTPYKTMBHOIO abo TaKOlo, LLO MA€E KOHCTPYKTMBHMIA XapaKTep, AKLLO BOHA MICTUTb
CKiHYEHHY KiNbKiCTb Ha3B HEO3HAYyBaHMX MHOXMH, CKIHYEHHY KifIbKiCTb HAa3B HEO3HAYyBaHMX BiAHOLWEHb i CKIHYEHHY KiNbKiCTb
aKciom. KOHCTPYKTUBHUMM came y aHOMY PO3YMiHHI € nepeBakHa BiNbLIicTb aKCIOMATUK KNAaCUYHOT MaTEMATUKM.

OKpecneHunin BULWEe Niaxis A0 KOHCTPYKTUBHOTO XapaKTepy aKCiOMaTUKW, GaKTUYHO, OTOTOMKHIOE KOHCTPYKTUBHMUI
XapakTep 3 GiHITHUM. OAHOYACHO, 3 TOUYKM 30PY KOHCTPYKTUBI3MY, aHaNi3ytOTb i OKpemi akciomun. KOHCTPYKTMBHMMM 3a CBOIM
3MIiCTOM BBa)KalOTb TaKi aKkciomu, siKi 3abe3neyytoTb iCHYBaHHA i O4HO3HAYHY BM3HAYEHICTb MEBHOI MHOXMWHMU (CKiHYEHHOI
KiNIbKOCTi MEBHMX MHOXWH) 3@ YMOBM iCHYBaHHA MEBHOI iHWOI MHOXWHWN (CKIHYEHHOI KiNbKOCTi iHWKWX MHOXMKH). OgHOYacHo,
aKciomu, AKi 3abe3neyyoTb AnLLe iCHYBaHHA MHOYMHU NEBHOTO BUAY, @ He iCHYBaHHA NEBHOT OAHO3HAYHO BU3HAYEHOT MHOXWHM,
i akciomu, AKi B3arani He MicTATb aHi YMOBHOTO, aHi abCONOTHOrO TBEPAMKEHHA NPO iCHYBAHHA NEBHOI MHOXWHW, BBaXKaloTb He
KOHCTPYKTUBHUMM 3a CBOIM 3micTom (PpeHkenb&Bap-Xinnen, 1966). Buxoaaum 3 nogibHMx MipKyBaHb, MOXKHa 6yi0 61 BBaXaTh
KOHCTPYKTUBHUMM /iMLLE Ti aKCIOMATUKKM, BCi aKCIOMU AKUX € KOHCTPYKTUBHMMMK 3a cBOiIM 3micTom. MopibHa Touka 30py y
maTemaTuui icHye (Eropos, 1976), ane nogibHuit niaxig Ao aHanizy ocobMBOCTEN KOHCTPYKTUBIZMY 343€ETbCA 3aHAATO BY3bKUM
i, B CMAy LbOrO, He 3aBXAN AO0LINIbHUM.

AKciomaTuyHa Teopis, NOPOAXKEHa aKCiomaTMKoOl, abo Teopis akCiOMaTUKM MICTUTb CaMy aKCiOMATWUKY, @ TAKOMXK, BCi
MOMKNBI TBEPAKEHHA (TEOPEMM), OTPUMAHI 3 TT aKCIOM BMK/IIOYHO 33 LOMNOMOTO0 3aKOHIB MaTEMATUYHOT JIOTiKK, Ta BCi NOHATTSA,
AKI MOYKHA 33 AOMNOMOTOHO Ti€l XK MATEMATUYHOI IOTIKM 03HAYMTU Yepe3 Heo3HauyBaHi NOHATTA AAHOT aKCiOMaTUKK, abo Yepes
nonepeaHbO O3HAYEHI MOHATTA.

AKWO y akciomaTuLi NeBHOI aKCiOMaTUYHOI Teopii A0 Ha3B HEO3HAYyBaHUX NOHATb HE BXOAATb TEPMiIHU MaTeMaTUYHOI
NOTiKK, a il aKCIOMM He MICTATb NPaBWUA NOFIYHOTO BUBEAEHHSA, TO | aKCiIOMaTUKa, i BigNoBigHA akCioMaTMYHA Teopia Ha3nBaTbCA
HebOPMaNbHUMM (3MICTOBHMMM). | HaBNAKK, AKLLO MOHATTA i aKCIOMM MATEMATUYHOI JIOTiKK, L0 XapaKTepu3yloTb npasuaa
NOrYHOro BUBEAEHHA, BK/IIOYEHO [0 aKCiIOMaTMKM ABHMM UYMHOM, TO aKCciomaTWKa i BignoBigHa aKciomaTuyHa Teopina
HasuBaloTbcA dopmanbHUMK (abo aenyKTMBHUMK). OTXKe, GopmanbHi aKCiOMaTUUHi Teopii yTBOPKOTLCA AK pesysbTaT
06’€AHAHHA aKCIOMATUYHOT CUCTEMM /IOTiIKM 3 NEBHOK 3MiCTOBHOK aKCIOMATUYHOI TEOPIEHD.

MepeBa)kHa GiNbLLICTb aKCIOMaTUYHMX TEOPIl KAacuMyHoi MaTemaTukn € HepopmanbHumu. Ix nobyaosa nepenbavae
BMKOPWUCTAHHA TaK 3BaHOI ByAeHHOi abo iHTYITMBHOI NIOTiKKM, AKa NOCNILOBHO GOPMYETLCA Yy NOAWHM Mg, 4ac ONaHyBaHHA
MmaTeMaTMKU. KnacuyHi akciomaTnkm eBKNif0BOT reoMeTpii, AK i Ti iX CNpOLLLEeHi BapiaHTK, O NOKAaAeHO y OCHOBM KypcCiB reomeTpii
3aKNafiB 3ara/ibHOi cepefHbOT OCBITU, TAKOX HOCATb HeDOPMaANbHUI XapaKTep. HaBeAeHa XapaKTepUCTMKA aKCIOMATUKM 3 TOUYKK
30pYy i KOHCTPYKTUBHOIO XapaKTepy Yy MOBHOMY CTyMeHi NiaxoauTb nvwe ana HebopmanbHUX akciomaTuk. Oaa dopmanbHUX
aKCIOMATMK BOHA € 3HAYHO CKNALHILIO B CMAY TOro, Wo GOPManbHi akCiomaTMKM nepeabavaloTb BUKOPUCTAHHA crewianbHol
CUMBO/IbHOI MOBM, fIKa TaKOX aHaNi3yETbCA 3 TOYKMU 30pY Pi3HWUX MiSXOAIB A0 NOHATTA NPO KOHCTPYKTUBHMIA XapakTep (Ctonn,
1968).

MNia ymoBMBOAaMM KOHCTPYKTUBHOIO XapaKTepy y MaTemMaTul,i, y MeXax NeBHOi akCioMaTMYHOI Teopii, MaloTb Ha yBasi
YMOBMBOAM, OTPUMaHI Ha MiACTaBi CKiHYEHHOI KifIbKOCTi BMXigHUX AaHMX, Y pe3ynbTaTi peanisauii CKiH4eHHOi nocnigoBHOCTI
BM3HAHUX [AOMNYCTUMUMM KPOKiB MipKyBaHb. OTXKe, MipKyBaHHA KOHCTPYKTUBHOTO XapaKTepy € MOXAMBUMW i Yy MeXax
aKciomaTMyHOT Teopii, AKa cama no cobi KOHCTPYKTMBHOrO xapaktepy He Mae. OcobnvBe Micue cepes yMOBMBOLIB
KOHCTPYKTMBHOIO XapaKTepy rpatoTb TeOpeMMu iCHYBaHHA KOHCTPYKTMBHOMO XapakTepy, TO6TO, YMOBMBOAM KOHCTPYKTUBHOIMO
XapaKTepy, pe3ybTaToOM AKUX € OBIPYHTYBaHHS iCHYBaHHA Y MeXKax BifgNoBiAHOI akCiOMaTUYHOI TeOpii NEBHOTO MAaTEMATUYHOIO
06’eKTy. MpU LLbOMY KOHCTPYKTUBHMM He BBa)KaloTb OOFPYHTYBAHHA iCHYBAaHHA TOr0 YW iHWOrO MAaTeMaTU4yHOro o6’eKTy,
npoBeAeHe BUKIOYHO Ha NigcTaBi anenauii 4o NoriYyHoi HEMUHYYOCTI.

O3HayYeHHA aKCIOMAaTU4YHOI Teopii BBAXKalOTb O3HAYEHHAM KOHCTPYKTMBHOIO XapaKTepy, AKWO BOHO BUOKPEMJIIOE
03HaYyBaHM 06’€EKT 3 BiNbL LUMPOKOI MHOXMHM 06’EKTIB 32 ONOMOIOH CKiIHYEHHOT Ki/IbKOCTi 03HaK, HAaABHICTb AKMX AOMYCKAE
edeKTMBHY (3a CKiHYUEHHY KiNbKiCTb KPOKiB) NnepesipKy. BBaXKaloTb TaKOXK, WO O3HAYEHHA NeBHOIO0 MaTeMaTUYHOro 06’ekTy Mae
KOHCTPYKTUBHUI XapaKTep, AKLLO BOHO CYMPOBOAMKYETbCA KOHCTPYKTUBHUM A0BEAEHHAM iCHYBaHHA 03Ha4yyBaHOro 06’eKTa.

PE3Y/IbTATU AOCNIAXKEHHA

3ara/ibHOBM3HAHMM i 3ara/ibHOBIZOMMM € TOM aAKT, WO EBKNIJAOBA reoMeTpis, AK aKCiOMaTU4YHA Teopis, HalKpawmum
YMHOM BIATBOPIOE BNAACTMBOCTI NPOCTOPOBUX GOpM HesnocepesHbo OTOUYHUOro NOAUHY AOBKIAAA. Mpu LboMy Mig Takum
[OBKINNAM MatoTb Ha yBasi, Hacamnepes, AOBKINAA, Y AKOMY /IOAMHA 34iMCHIOE CBOIO ByAeHHY AisnbHICTb. ( Lle He TaK 3BaHi
«MAKpPOCBIT» Ta «KMiKPOCBIT», BAACTUBOCTI NPOCTOPOBUX GOPM AKMX HAUTOUHILLIMM YUHOM BiATBOPHOIOTHCA 338 AOMNOMOTOH IHLWINX
reometpiit.) OCHOBY KOXHOI akciomaTUYHOT Teopii cknaaae ii akciomaTuKa. TeopeTUUHO, icHye 6e3niu Pi3HUX, eKBIBANEHTHUX MiXK
co60t0 y TOMY PO3yMiHHI, L0 BOHN NOPOAKYIOTb OAHAKOBY aKCIOMaTUYHY TeOpito, aKCIOMaTUK eBKAiZ0BOT reomeTpii. MPaKTUYHO,
3p0O3yMiNno, po3pobaeHO uwe CKiHYeHHY KinbKicTb 3 Hux. Bci Bigomi po3pobneHi akciomaTuKM €BKNifoBOI reomeTpii y
BMLLEBKA3aHOMY CEHCi MaloTb KOHCTPYKTMBHMIA xapaktep. OCHOBHI HeO3HauyyBaHi MHOMWHM Ta OCHOBHi HeO3HauyyBaHi
BiHOLLIEHHA LUMX aKCIOMATUK € MaTEMATUYHUMM abCTpaKLiaMU peanbHUX «Bi3UUYHMX» CYKynHOCTel 06’ eKTiB OTOUYOYOro NH0ANHY
cepenoBuLLa, TOYHILIE, MOXKYTb PO3IIAAATUCA AK TAKOro TUMY abCTpaKLyii Npy BUKOHAHHI NeBHMX YMOB (i, BiZNOBIAHO, HE MOXKYTb
po3rnagaTMca Npu 3miHi NoAibHMX ymoB). HaBuanbHi Nnporpamu 3 reomeTpii 4ns 3aknagis 3aranbHoi cepefHbol OCBiTM YKpaiHu
(HaBuanbHa nporpama A/1a 3ara/bHOOCBITHIX HaBYa/JbHWX 3aKknagis. MartemaTuka 5-9 Knacu. 3atBepz)eHa Hakasom
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MiHicTepcTBa ocBiTH i HayKku YKpaiHu Big 07.06.2017 Ne 804; HaB4yanbHa nporpama 4na 3ara/ibHOOCBITHIX HABYabHUX 3aKNa4iB.
MatemaTtuKka 10-11 Knacu.) 3apas He BM3HA4aloTb NEBHOI EAMHOT aKCIOMaTUKK, 0B6PAHOT Y AKOCTI TEOPETUYHOTO NiArPYHTA UUX
KypciB (a 6ynm yacu, Koim y AKOCTi nogibHoro nigrpyHTs obupanu, Hanpuknag, akciomatmky [. Flinbbepta, abo akciomaTuky
0. B. MoropenoBa). Ane, He3BaxalouM Ha iCHYBaHHA CbOrOAHI AR 3aKNagiB 3aranbHOi cepeaHboi OCBITU 3HAYHOI KiNbKOCTI
pekomeHA0BaHUX MiHiCTepCTBOM OCBITM i HayKM YKpaiHW Nigpy4YHUKIB 3 reomeTpii pi3HMX KONEKTUBIB aBTOPIB, aKCiOMaTUKM,
NOKNAZeHi y IX OCHOBY, Y 3HAYHOMY CTYNEHi € CXOXKMMU MiXK CO60t0, MatoTb OZLHAKOBi Ha3BM OCHOBHWX HEO3HAYYBAHWX MHOMMH i
OCHOBHMX HEO3HA4YyBaHMX BigHOLWEHb, OAHAKOBI TUMi3aLii OCTAHHIX.

OTKe, 3 ypaxyBaHHAM ABOICTOrO XapaKTepy KypciB reomeTpii 3aKknagis 3arasbHoi cepefHboi 0CBiTU (OpraHiyHoro, B igeani,
NOEAHAHHA Y LMX Kypcax reoMeTpii peanbHOro ¢isMyHoOro npocTopy AOBKiNNA i reomeTpii AK aKciomaTUYHOI Teopii) nepwmmm,
LiNKOM HeobXiAHMMM, O3HaKaMW MPaKTUKO-OPIEHTOBAHOIO MPOLLECY HABYAHHA € 3HAXOOMKEHHA B OTOYYHOUOMY CepefoBMLLi
Pi3HMX NPUKNAAIB «Pi3UYHUX» NPOTOTUMIB OCHOBHUX HEO3HAYYBAaHUX MHOMMH, OCHOBHWUX HEO3HAYyBaHWX BiAHOLWEHb i aKciom.
Mpy ubomy 060B’A3KOBOIO CepiEtd NOAIBHMX NPOTOTMNIB ANA NAAHIMETPIT NOBUHHI CTaTW Ti Girypw i BigHOWEHHA MiXX HUMM, AKi
MOXKHa 306pa3unTh 3a fONOMOroto Kpelam abo mapkepa Ha Ao, oniBuA abo PyyKM y 30WWKTI, AK 3 BUKOPUCTAHHAM, TaK i 6e3
BMKOPUCTAHHA NiHiMKK. PeasbHe BiANpaLlOBaHHA TEXHIKM BMKOHAHHA NOAIGHMX 300parkeHb BapTO BWM3HATU HEBIA EMHOMO
CKNa0BOI NPAKTUKO-OPIEHTOBAHOIO NPOLLECY HaBYaHHA.

Y Kypcax reomeTpii, fIK i y iHWKX Kypcax MaTeMaTUKWM 3aKNafiB 3arasibHOi cepeAHboi OCBITU 40 MPUIAOMIB NPAKTUKO-
OpPIEHTOBAHOrO HaBYaHHA, AK NPaBW/IO, BiAHOCATb PO3B’A3YBaHHA CIOMETHUX 3343y, abo, TaK 3BaHWX, TEOMETPUYHMUX 3aaay
«npaKTU4Horo» 3micty. Lle 3agaui, aki 6e3nocepegHbo y CBOIN NOBCAKAEHHIN pobOTi pPOo3B’A3YIOTb POBITHUKM CamMMUX Pi3HUX
npodeciii, NoB’A3aHMX 3 BUKOPUCTAHHAM abo nepeTBoOpeHHAM NPocTopoBux Gopm AoBKIANA. Lie i npnbrnpanbHUKK, | NpaLiBHUKK
CifIbCbKOro rocnopapcTsa, i byaiselbHUMK, | KpaBsLi, | apxiTeKTopw, iHXKeHepw Towo. MpupoaHUM BaxKaHHAM NCUXIYHO 34,0P0BOT
OUTUHU € BarKaHHA AKOMOTra WBKALLE CTaTU A0POC/IO NOANHOK, PO3MOYaTU CAMOCTIMHY TPYAO0BY AiANbHICTb. OTXKe, A0OLiIbHUM
YMHOM NiAibpaHi 3aga4yi NPaKTUYHOro 3MiCTy NOA06aKOTLCA AITAM, 3a0X04yHOTb iX 40 NOrMBGAEHOrO 3aHYPEHHA Yy KOHTEHT
OMCUMMNIHK. Ane nvwe Npu BY3bKOMY PO3YMiHHI MOCTAaBAEHOrO MUTAHHA BUKAKOYHO 3a4a4vi NPaKTUYHOro 3micTy ¢popmyioTb
CYTHICTb NpoLecy NPakTUKO-OPiEHTOBAHOMO HaBYaHHA.

Y WMPOKOMY PO3YMiHHI NPaKTUKO-OPIiEHTOBaHE HAaBYAHHA Nepenbayae OTPUMAHHA HOBUX 3HAHb, YMiHb Ta HAaBMYOK fK
pe3ynbTaT B/IACHOI CBiAOMOI aKTUBHOI AiANbHOCTI. A TaKa QAiANbHICTb, AK | KOXHa AiA/IbHICTb JIIOAWHU, € MOKPOKOBOIO,
KOHCTPYKTUBHOIO 33 CBOEI CYTHICTHO. 3BiACK BMNANBAE, WO AKICHE OMaHyBaHHA BU3HAYe€HWX HaBYa/IbHOKO MPOrpamoto posainis
efleMeHTapHOoI eBKNiLOBOI reomeTpii AK BiANOBIAHNUX KOHCTPYKTUBHUX CKAAZOBMX €BKAIAOBOI reoOMeTpii BMUMArae opraHisauii
YCbOro OCBITHbOrO NpoLecy came Yy BUTrNAAI NPAKTUKO-OPIEHTOBAHOI CUCTEMM HaBYAHHSA.

3p0o3ymino, Wo nepLi 03Ha4YeHHA, NepLi A0KA30Bi MipKyBaHHA Ha NiACTaBi TOro YM iHWOro BapiaHTy OriA40BO BBeAEHOI
aKCIOMaTUKM eBKiJ0BOI reomeTpii HABOAUTb BUMTEb. YUHI CyXatoTb. 303ETHCA, LLe KNACUYHUI NPUKAAA AOTMATUYHOIO, aX HifK
He TBOPYOro, MPaKTUKO-OPIEHTOBAHOro HaByaHHA. Ane, Hi. Hacnpaspai, AKLWLO y4Hi AIMCHO cayxaloTb, TO Le BXe ix ocobucTa
LiANbHICTb, BOHW 3HAMOMANATLCA 3 KOHCTPYKTUBHUMM NpaBUNaMu BUBEAEHHSA TiEl ByaeHHOT noriku, GopmyBaHHA AKOI Y AUTUHU €
OJHiEI0 3 OCHOBHMX 3334 3ara/ibHOT cepesiHbOi OCBITU. baraTo BUAATHMX MaTeMaTUKIB MOPiBHIOBAM (i NOPIBHIOOTb) MaTEMaTUKY
3 MY3MKOI i BBaXKaloTb, WO, «TaK CaMo, AK KOMMO3MTOP MOXe MifKa3aTu YYHIO ifeto, AK CTBOPUTU CUMPOHiI0 — He NpocTo
HaBYaloUYM rapMOHii, a M HamaralyMcb onNMcaTh, AK BiH cam Le 3pobuB, — TaK i MaTeMaTUK NMOBMHEH HA BNACHWUX NPUKAAAAX,
BiAKPMBATM CBOIM YYHAM KOHCTPYKTMBHE TAiHCTBO MaTemaTuyHOoi TBopdyocTi» (PpeHkenb&Bap-Xinnen, 1966). HactynHum
NIOTIYHMM KPOKOM BiANOBIAHOMO 3aHATTA NPEACTaBAAETLCA NPONO3MLIA [0 HANCUABHILWOrO, cepeHboro Ta Hancnabworo 3 yyHis
NOBTOPUTM NPOBEAEHI BUMTENIeM MIPKYBaHHA. | Le TaKOX BignpaltoBaHHA, Hacamnepes, HaBUYOK MPOBEAEHHA NOTIYHUX
MipKyBaHb, i AR TOro, XTO MOBTOPIOE, i ANA TUX, XTO C/YXa€E. 3pO3yMino, WO NponaryBaHHA NoAibHWX NPUAOMIB HAaBYAHHA 3
reomeTpii MOraHoO y3rofAXKyeTbCA 3 TEHAEHLLIED CKOPOYEHHA HAaBYa/bHUX FTOAMH Ha OMAHYBaHHA NpeaMeTy Ta MpParHeHHAM A0
CTPOroi pernameHTaL,ii ycix eTanis npoL.ecy HaB4YaHHA.

MpaKTnyHa opieHTaLis NpoLecy HaBYaHHA Nepeabayac i 3arasbHy TEHAEHL0 40 36iNblWEHHA Y LbOMY MPOLECI KiIbKOCTi
33434 y NOPIBHAHHI 3 KiNbKicTioO Teopem. He npuitmaroum Ao yBaru Bxe 06roBopeHi 3agadi NPakTUYHOIo 3MiCTy, 3 TEOPETUYHOI
TOYKM 30pYy, MO BiQHOWEHHIO A0 Kypcy eBKNiAOBOI reomeTpii noaibHa BMMOra npeacTaBAfETbCA HE3PO3YMIIO: Yy MeXKax
aKcioMaTMyHOI Teopii NPUHUMNOBOI PI3HMLI MiXK 3aZa4yeto i TEOPeMoto He iCHYE, i Te, i iHWe, € YyMOBMBOAOM, LLO BMMArae
[0BefeHHA. AKWO nif 3aayeto MaTh Ha yBasi TBEPAKEHHSA, CNPaBeA/IMBICTb AKOTO y4yeHb O6rPYHTOBYE CaMOCTIMHO, a nig,
TEOPEMOIO — TBEPAMKEHHSA, CNPaBEA/IMBICTb AKOrO [0BOAMTL BUMTENb, abo 3i cnpaBeanMBICTIO AKOrO y4yeHb 3HAKOMMUTLCA 3a
niapy4HUKOM, TO, MOXKe, BapTo byno 61 obrpyHTyBaTH CMCTEMY NponeaeBTUKM AOBEeAEeHb TEOPEM 3a AOMNOMOrol BifnoBiaAHMX
cuctem 3agad. EnemeHTapHa cknafoBa KypciB eBKNiQOBOI reomeTpii 4O3BONAE peanisyBatu uio igeto. Lle cTBOpUTb A1A Y4YHIiB
MO/IMBOCTI He NnLLe A0BOANTK, @ 1, HaBITb, POPMYTHOBATU 3HAUHY KiNIbKICTb TEOPEM CaMOCTINHO, LLLO TAaKOXK BapToO, Y LUIMPOKOMY
PO3YMiHHi, BU3HATU NPaAKTUKO-OPIEHTOBAHUMMU NPUMOMaMM HaBYaHHA. TUM Binbll AUMBHOK NPEACTaBAAETbCA KOHUENLiA TaK
3BaHWX «OMNOPHMX» 3aday. lNpocTiwe 3a Bce 6yno 6u BiAKOpUryBaTM Yy BiANOBIAHMX HABYA/NbHUX Kypcax AOLiNbHI cucTemu
Teopem.

3aranbHOBIZLOMMM € TOM AKT, WO 3HAYHA KiIbKICTb Pi3HMX iHGOPMALIMHUX Axkepen Be3nocepeaHbO OTOTOMXKHIOE NOHATTA
NPO KOHCTPYKTUBHY FrEOMETPItO 3 TEOPiEID reOMETPUYHMX «N0BYA0B» HA NIOLWMHI 32 SONOMOTOH0 PiI3HUX KIHCTPYMEHTIBY, y nepLly
yepry, 3a ,OMNOMOTO KUMPKYASA i NiHIMKM». 3p03yMiNo, WO LMPKYb i NiHiNKa, TPAANLIMHO, € OCHOBHUMM iIHCTPYMEHTaMM TaKOT O
BMAY NpodeciiHOi AiANbHOCTI Ntoael, AK KPEeCNEHHA, Kpec/leHHA HA NAOCKUX NoBepxHAX. Mpouec KpecneHHs, ak i byab-akui
iHWWIA BMA AiANbHOCTI Nt0AeN € NPOLECOM AUCKPETHUM i, binbw 3a ue, GpiHiTHUM. MocnigoBHY peanisauito HeobxiaHWX eTanis
npouecy KpecieHHA MOMKHA PO3rnagaTv AK MNpoLec KOHCTPYHOBAHHA MiACYMKOBOro 300pakeHHA. KoXKHUM eTan Takoro
KOHCTPYIOBaHHA, AK NpaBuio, nepenbayae noAsy NeBHMUX eNemeHTiB NiACYMKOBOro 306parKeHHs, NPUPOAHUMU MATEMATUHHUMMU
abcTpaKuismmn Skux € neBHi ¢irypu eBKNigoBoi niaHimeTpii. Came ue CTano nepeaymoBOK BMHUKHEHHS AOUiIbHUX dopm
MaTEMATUYHOrO MOAENIOBAHHA NOAIGHOIro NPOLLECY KPECNIEHHA Y MEXKax aKCioMaTUYHOI Teopii eBKNIL0BOT NAaHIMeTpi.
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ToyHiwwe, Ha Nepwux eTanax GOpPMyBaHHS €BK/iZ0BOI reoOMeTpii AK HayKW, TOAi, KONIM BOHA BUCTYNana ivwe AK «pisnyHa»
reoMeTpis, BYEHHA NPO BAACTMBOCTI NPOCTOPOBMX GOPM AOBKINAA, LUPKYAb i NiHiliKa 6e3nocepesHbo PO3rAAAANNCA AK BHYTPILWHI
iHCTPYMeHTM camoi reomeTpii, GaKT icHyBaHHA y reomeTpii BigNoBiAHOI reomeTpuyHOi dirypn OTOTOXKHIOBABCA 3 PeasibHO
MOXMBICTIO NOBYA0BU di3MYHOT Mmogeni Takoi ¢irypu 3a 4ONOMOroto peasnbHUX LMPKYAA i NiHiIMKK. Y noganswiomy, B NPoLeci
dopmyBaHHSA eBKNiJ0BOT reoMeTpii AK AeAyKTUBHOI Teopii, B Npoueci ii opraHisauii y Burnagi akciomaTuyHoi Teopii, npupogHoo
CTana HeobXiAHICTb YITKOTO BU3HAYEHHA MNOHATTA Npo Te, Wo Tpeba maTu Ha yBasi nig, «nobyaoBamu 3a ONOMOrO LMPKYAA i
NiHIMKM» Y MeXKax camMe aKCioMaTUYHOI Teopil eBKNIL0BOT NAaHiMeTpii, HeOBXiAHICTb YiTKOro PO3MeKyBaHHA 3MICTY MOHATTA NPO
MOXAMBICTb  «NoByA0OBU»  reomeTpuyHoi  dirypu i noHATTA npo i icHyBaHHA. (Mepwi nNWTaHHA TaKoro
TUMNY BUHWUKAM Yy 3B'A3KY 3 BIAOMMMM 3aZa4aMu Npo TPMUCEKLLiO KyTa i Npo NOABOEHHA Kyby).

CyyacHi gocnif»KeHHaA 3 NiacTaB reomeTpii NepeKoHIMBO CBiAYaTb NPO Te, WO, AK aKCioOMaTMYHa Teopia yCiei eBKNif0BOI
reomeTpii, TaK i akciomaTMyHa Teopis il CKNaf0BOI — eBKNIA0BOT NAAHIMETPIT, — € NTOBHUMMU. Llelt GaKT He 3an1eXuTb Bi NOKNafeHUX
Yy OCHOBY LMX Teopiil akciomaTuK, 60 BCi aKCIOMATMKM fIK eBKIi40BOI reoMeTpil y Winomy, Tak i eBKNiLO0BOI NaaHimeTpii, €
€KBiBa/IEHTHMMM MiX coboto. 3ragaemo, WO NOBHOTA aKCiOMATUYHOI Teopii 03HayaeE, WO A0 L€l Teopii HE MOXHa AodaTu
He3asiekHe BifZ, akciom il aKCiOMaTUKKN TBEPAKEHHA NPO NOHATTA Li€i Teopii Tak, Wob y pe3ynbTaTi He OTPUMaATH CynepeYHicTb. 3
iHWoro 60Ky, Ha BigMiHY Big KpecneHHs, popmMyBaHHA reOMETPUYHOI Teopii «NobyA0B 3a 4ONOMOIOK UMPKYASA i NIHIMKWY, ABHO
BMMara€e nNeBHOl MatemaTMyHOI Gpopmanisauii xapaKTepuCcTUYHUX pUC Takux NobyaoB y BUIAAAl BiANOBIgHUX aKkciom. B cuny
NOBHOTM, HE3a/IeXHO Bif, 0BPAHOT aKCIOMATUKM OCTAHHE HE € MOXKINBUM Yy MeXKax akCioMaTUYHOI Teopii eBKNiA0BOI NaaHimeTpii.
Tpeba byayBaTM NPOAOBKEHHA BiAMNOBIAHOI aKCIOMATUKM, NPUHANMHI KaHOHIYHe. OAHOYACHO, O4EBMAHO, MOXHa BECTU PO3MOBY
i Npo BignNoBiAHE KAHOHIYHE NPOAOBKEHHA BiANOBIAHOI aKCIOMATUKM YCi€l @BKNIA0BOI reomeTpii. AK pe3ynbTaT yTBOPIOETHCA HOBA
aKciomaTuKa, AN1A AKOI aKCiOMaTUKa eBKNiA0BOT reoMeTpii € BNaCHOK CK1aA0BOt0.

ICHYtOTb pi3Hi BapiaHTM aKkciomaTUKKM Teopii «nobyoB Ha EBKNIAOBIN NAOWMHI 32 ONOMOrOK LMPKYAA i NiHIUKUY AK
KaHOHIYHOrO NPOAOBXKEHHA aKCIOMATMKKN eBKAIA0BOI NaaHiMmeTpii. Ha BigMiHy Big 3aranbHOro NOHATTA NPO aKCIOMATUYHY TEOpito
€BKNig0BOI reoMeTpii, CTaHAAPTHUI KypC reomeTpii 3aKNagiB 3ara/ibHOi cepeAHboi OCBITM, AK NPaBUJIO, HE MICTUTb }KOAHOI Te3n
LWOA0 aKCIOMATUKKN Teopil «nobyaoB 3a AONOMOTOK LUMPKYAA i NiHIMKMY». Y TOM Ke yac, Ha NoYaTKy BBEAEHHS MOHATTA Npo
«nobynoBu» 3a OMNOMOIO LMPKYAA i NHIMKK, Y KOXKHOMY BiAMNOBIAHOMY NiAPYYHUKY BMILLEHO TBEPAXKEHHA TUNy «[aBaiTe
LOMOBMMOCA, WO 3a AOMNOMOIOK JiHIMKM MU MOMKEMO..., 3@ AOMOMOIO UMPKYAS MU MOXKEMO...*KoaHUX iHWKUX Ain 3a
[0NOMOrOI0 LUMX IHCTPYMEHTIB MM BUKOHYBATU HE MOXeMO...». OT}Ke, NOHATTA NP0 aKCiOMaTUKY «UMPKYAA i NiHINKM» y Kypcax
reoMeTpii 3aK/1agiB 3aranbHOI cepeHbOT OCBITM NPUCYTHE, XO4a i Yy HEABHOMY BUTAALI.

TpaamuinHo, y Teopii akCiomaTUKM KUMPKYNA | NiHIMKM» Nig 3aranbHOO 3aga4eto Ha «nobyaoBy» reomeTpuyHoi ¢irypm
€BK/iA0BOI NJIOLWMHN PO3YMItOTb 3a4a4y HaACTYMHOro BMAY.

1.Ha eBKNifoBii NAOLWMHI 334aHO CKiHYEHHY KiNbKiCTb reomeTpuuHux ¢iryp. Ao He 3a4aHO KOAHOI reOMeTpPUYHOI
dirypu. 3apaHi ¢irypu BBaXKatoTbcA NOHYAOBaAHUMM.

2.BKa3aHO BNaCTMBOCTI NeBHOI He NObyA0BaHOI reoMeTpuyYHOT dirypu, AKy BUSHaYEHO AK MeTy pO3B’A3aHHA AaHOI 3agaui
Ha nobyposy.

3.3acTocoBytoun Ti Aji, AKI «MOXKHa» BMKOHYBATU 3a AOMOMOIOK KUMPKYAA i NiHINKMY», y ByAb-AKiA NOCnigoBHOCTI, Y
HeobXifHIM KiNbKOCTi, ane /Mle CKiHYeHHY KiNbKiCTb pasis, Tpeba nepeTBOpUTU He NobyaoBaHy reomeTpuuHy oirypy vy
nobynoBaHy.

Y BignNoBigHOCTI [0 3ara/ibHOr0 NMOHATTA MPO KOHCTPYKTUBI3M Y MaTeMaTul,i, LiIKOM OYEBUAHUM € KOHCTPYKTUBHUM,
HaBiTb, GIHITHMI, xapakTep ymosBu cHOpPMyNbOBaHOI 3aranbHOi 3afaudi. Teopito po3B’A3aHHA NOAIOHUX 3apay He33zanepeyHo
BifHECEHO 40 KOHCTPYKTUBHUX acMeKTiB eBKNiA0BOI NaaHimeTpii.

BW3HayeHo i BU3HAHOI € 3ara/ibHa CXema 3HaXOoAXKeHHA PO3B’A3KY TaKoi 3apadi. Cxema € KOHCTPYKTMBHO. BoHa
nepenbayae NoCNifOBHY peani3auilo YOTUPbOX eTaniB pPo3B’A3aHHA, AKi  MalTb Ha3BM aHanis, nobyaoBa, AOBeAEHHSA i
pocnigxeHHA. Peanisauia KOXHOro 3 eTaniB BMMAra€ pisHOMIAHOBOI MPAKTUYHOI AiANbHOCTI Y4YHIB, 3Ha4YeHHA AKOi Ana
dopmyBaHHs BigNOBIAHOT TBOPYOI OCOBUCTOCTI BayKKO NepebinbumnTu.

Y TpUBUMIPHOMY €BKNiZLOBOMY MPOCTOPi TEOpilo «NobyA0B» KOHCTPYOIOTb 33 aHA/NOMYHOK CXeMOoto. 3pO3yMmino, Lo
peanbHi Nobyaosu y «disyHOMY» NPOCTOPi BUKOHYIOTb 32 LONOMOTOHO iHLUMX IHCTPYMEHTIB, HiXK TaKi KPecnapCbKi iIHCTPYMEHTH,
AK LUMPKY/b i NiHillKa. BuokpemneHi y pesynbTaTi abcTparyBaHHA, NEBHi BAACTMBOCTI MOZIOGHMX iHCTPYMEHTIB peanbHUX
npocTopoBux NobyaoB., Tak CaMo, AK BAACTUBOCTI LMPKYAA i NiHINKK, MOXKHA chopmyBaTU y BUMNSAZAI BigNOBIAHOrO KAHOHIYHOTO
NPOAOBXEHHA aKCIOMATUYHOI Teopii reomeTpii TPMBMMIPHOTO eBKNiA0BOro NpocTopy (eBKNifoBoi cTepeometpii). Y pesynbraTi
byae CTBOPEHO OAMH 3 MOXK/MBMX BapiaHTIB aKCioMaTMKM i BiANOBigHOI akciomaTMyHOI Teopii «nobyaoB» y TpMBUMIpHOMY
€BK/i0BOMY NpOCTOpi. 3p03yMiNo, WO Y MeXKax TaKoi Teopii BCi «nobyaosu» byayTb BUKOHYBATUCA INLLE Ky AYMKax». A Teopis
BMABUTBLCA TMUM BiNbll Baromoto 3 ycix TOYOK 30py, UMM Binblue y AianbHOCTI Atoael 3HaWAEeTbCA TaKUX peasbHUX «DiSUUYHUXY»
nobyzoB, A1A AKUX BOHA CTaHE TEOPETUYHUM MiArPYHTAM.

Y matemaTtvui po3pobneHOo NeBHY KiNbKiCTb BiANOBIAHMX KaHOHIYHUX NPOAOBXEHb AKCIOMATUK TPUBUMIPHOTO
€BKNif0BOro npoctopy. eski 3 HUX 3HAMLWAN CBOE Bif06paXKeHHs i y NeBHUX NiAPyYHMKAX 3 reomeTpii 417 3aKNaaiB 3aranbHoi
cepeaHboi ocsiTM (AnekcaHapos A. [.; BepHep A. /1.& Pbixxuk B. L., 1992).

TpagmuinHO, TOYHiWe, HaBiTb, Hacamnepes, A0 KOHCTPYKTUBHWMX aCMEeKTiB reomeTpii TPUBUMIPHOIo eBKAiZOBOro
NpOoCTOpY BigHOCATL TEOPIto «N0byA0B 306paxKeHb» reomeTpuuHux diryp .

Y 3aranbHOMY BUMAAKY, Nif 306paXKeHHAM reoMeTpuyHoi dirypyn po3ymitoTb OKpemuit cnocib ii BiaobpaxKeHHn Ha NeBHy
NOBEPXHIO TPUBUMIPHOTO €BKAiZ0BOro npocTopy. OCHOBY MOHATTA NPO 306parKeHHs reOMeTPUYHOI Girypy Ha NeBHiN NoBEpPXHi
TPUBMMIPHOTO €BK/iZL0BOrO NPOCTOPY CKAALAE MOHATTA NPO MPOEKLiI0 AaHOI ¢irypyn Ha faHy noBepxHto. KOHKpeTHuMIA cnocib
peanisauii npouecy nobyanosu NpoeKLin diryp Ha3MBalOTb METOAOM MPOEKTYBAHHA. BUKOPUCTAHHA TOrO 4YuM iHWOrO meToay
33N1€XKUTb Big, METU NPOEKTYBaHHA. MOXKHA CTBEpPAXKYBaTW, WO iCHYE 6e31i4 pi3HUX MeToAiB MPOEKTYBAHHA. TeopeTuyHo
po3pobneHo, FONOBHUM YMHOM, Came Ti MeTOoAM, fKi BUABWAMUCA KOPUCHUMMU ANA NEBHWUX MPAKTUYHWUX 3aCTOCYBaHb.
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HalinowmpeHilmMmMmM 3 HUX € Ti, KAPTUHHA NOBEPXHA anapaTy AKMX € MIOLWMHOW (KapPTUHHO MIOWMHOW). 306pakeHHAM irypu
€BK/iA0BOro NpocTopy HasuBaloTb Byab-aky dirypy, noaibHy Ao Npoekuii uiel Girypu. Y Bunaaky posmiweHHs 306parkeHHA
birypu eBKNiZ0BOro NPOCTOpPyY Ha KAPTUHHIN NAOLWMHI, ANA 3HAYHOI KinbKOCTi Giryp MOXKHa BECTM MOBY NPo «NobyaoBy» Ha uil
NAOWMHI iX 306pakeHb «3a AOMNOMOrOK LMPKYAA i NiHiMKM». OTKe, y BCiX NOAiOHMX BMNAAKax, A1 reoMeTpudHoi ¢irypu
TPVBMMIPHOTO €BK/IiA0BOro NPOCTOpY 3agaya Ha «nobynosy» ii 306paKeHHA y BULLEBKA3aHOMY PO3YMiHHi € KOHCTPYKTUBHO
3aja4eto eBKNIZOBOI NAaHIMeTpii. Y pesynbTaTi, MU O4HOYACHO, MAEMO fIK «NobyaoBM» Ha 306pakeHHi, Tak i «nobyaoBm» 3a
306paykeHHAM. 3aJaudi BULLEBKA3aHOro TUNY TaKOX BXOAATb A0 KOHCTPYKTUBHOI CKNaA0BOoT reomMeTpii TPMBUMIPHOTO eBKNiA0BOMO
npoctopy. Po3B’A3aHHA nogibHux 3apady, 6e3ymMOBHO, BMMAarae npakTUKO-OPIEHTOBAHOrO Yy LUMPOKOMY PO3YMIiHHI npouecy
HaBYaHHA.

OBrOBOPEHHA

OTKe, y MaTemaTuL,i, y Teopii HaBYaHHA MAaTeMaTUKN, He 3aNEXKHO Bif, Ti€l UM iHWOT TOYKM 30pY HA CYTHICTb MOHATTA NpPO
KOHCTPYKTUBI3M Ta MipKyBaHHA KOHCTPYKTMBHOIO XapaKTepy, Ni4 UUM, AK NPaBW/IO, MaloTb Ha YBasi MOMJ/MBICTb OTPUMAHHA
pe3ynbTaTy 3a AONOMOTOK peanidau,ii CKiHYeHHOI KiIbKOCTi KOHKPETHUX KPOKiB, BUXOAAYN 3i CKiIHYEHHOI KinbKOCTi nepeaymos,
HalyacTilwe, y MmerKax NeBHOi akCioMaTUYHOI Teopii. YMOBMBOAM KOHCTPYKTUBHOTO XapaKTepy akCioMaTUUYHOI Teopii yTBOPHOKOTD ii
TaK 3BaHy eleMeHTapHY CK1agoBy. AKCiomaTMyHa Teopis came eBKNi40BOI reomeTpii 6y1a nepLumMm 3paskom akCiomaTUYHOI Teopii
B3ara/ii, Nepwmm 3pa3kom AOCKOHANOI 3 Cy4aCHOI TOYKM 30pYy aKCiOMATMYHOI Teopii. Y BCbOMY CBIiTi, NOYMHAOUM 3 TPETLOro
CTONITTA [0 HALLOT epy, KOXKHUIM CUCTEMATUYHWUI HAaBYAIbHUI KyPC €BKNIA0BOI reomeTpii byayeTbCa y BUTNAAT ABHUM YU HEABHUM
YMHOM NpPeACTaBAEHOi aKCiOMaTU4YHOI Teopii. YMOBMBOAM KOHCTPYKTMBHOMO XapaKTepy aKCioMaTM4HOI Teopii eBKAigoBOi
reomeTpii yTBOPIOKOTb TaK 3BaHy e/leMeHTapHy €BKNiA0BY reOMETPIt0, MONOXKEHHA AKOI CKNaAaloTb OCHOBHY YaCTUHY OCBITHbOTrO
KOHTEHTY KypciB reomeTpii 3aKnafiB 3aranbHOi cepeaHboi 0cBiTU. KOHKpETHI AouinbHi dopmu, Npuiommn i MeToam BNPOBaaKEHHSA
NPAKTUKO-OPIEHTOBAHOIO HaBYaHHA MO BigHOLWEHHIO 40 eNeMeHTAaPHOI CKNa40BOI CUCTEMATUYHNX KypCiB €BKAIA0BOI reoMeTpii
3aKNagiB 3aranbHOI cepeAHboi OCBITU BUOKPEM/IEHO | MPOaHaNi30BaHO Yy OCHOBHIM YacTUHI poboTu. HaBeaeHi MipKyBaHHSA € He
LIe HAaCNiLKOM CYTO TEOPETUYHMX MiPKYBaHb, @ ¥ CMMPAKOTLCA HA BAACHMI NPAKTUYHUI LOCBIA, Y NEBHOMY CEHCI NiACyMOBYHOTb
pe3ynbTaTv 06roBOPEHHA BiAMNOBIAHUX MUTaHb 3 AiLDYUMU BUYUTENAMU-NPAKTUKAMM.

BUCHOBKU TA NEPCNEKTUBU NOAANBLUOIO AOCNIAXKEHHA

Po60Ty BMKOHAHO y MeXax MiHapoaHoro npoekTy MoPED. Y poboTi po3rnaHyTo pisHi nigxoaM A0 NOHATTA Mpo
KOHCTPYKTMBI3M Y MaTemaTuLLi, BUCBIT/IEHO TOYKY 30pYy Ha e/leMeHTapHYy eBKJiL0BY reoOMeTpito, AK Ha KOHCTPYKTUBHY CKNag0By
reomeTpii TPUBMMIPHOTO E€BKJIiAOBOro NPOCTOPY, PO/b i MiCLLe eneMeHTapPHOI eBKIA0BOT reOMeTpii Yy KOHTEHTI CydaCHUX Kypcis
reomeTpii 3aKnagis 3aranbHoi cepefHbOi OCBiTU. Ha niacTasi obrpyHTYBaHb TEOPETUYHOIO XapaKTepy NPaKTUKO-OPIEHTOBAHY Y
LUIMPOKOMY pO3yMmiHHI dpopmMy opraHisal,ii npouecy HaBYaHHA NPeACcTaBieHo AK HeobXiaHY nepesymoBy BAANOIO OMaHyBAHHA
No/IoXKeHb efleMeHTapHOI eBKNiL0BOI reomeTpii y 3aknagax 3aranbHOi cepeAHbol OCBITW, PO3KPUTO HaANPAMKM opraHisauii
BiZANOBIAHOI LLiNICHOI CMCTEMM NPAKTUKO-OPIEHTOBAHOMO HaBYaHHA. MoganbLli AOCNIAKEHHA MOXHA CNPAMYBATU Ha CTBOPEHHSA
KOHKPETHMX NPaKTUYHUX peKoOMeHaaui ANnd BiANoBiAHOI KaTeropii OCBITAH.
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PRACTICE-ORIENTED FORM OF ORGANIZING THE TEACHING-LEARNING PROCESS AS A NECESSARY PRECONDITION
FOR MASTERING THE CONSTRUCTIVE ELEMENTS OF EUCLIDEAN GEOMETRY
AT INSTITUTIONS F GENERAL SECONDARY EDUCATION
Helena Sinyukova, Oleg Chepok
State institution "South Ukrainian National Pedagogical University named after K. D. Ushinsky ", Ukraine

Abstract.

Formulation of the problem. The reasoning of the constructive character of the axiomatic theory of Euclidean geometry forms the so-called
elementary Euclidean geometry, statements of which form the main part of the educational content of geometry courses at
institutions of general secondary education. If the subject, formed based on a certain axiomatic theory, contains a significant number
of elements of its constructive (elementary) component, then mastering the content of this component without organization in a
defined sense practice-oriented learning process is impossible. Forms, techniques, and methods of such mastering are constantly
improving firstly due to the furious acceleration of scientific and technological progress. Investigation of the expediency of up-to-
date forms, techniques, and methods of introduction the practice-oriented learning during the process of mastering at institutions
of general secondary education determined by the education of program elements of the elementary Euclidean geometry seems a
rather actual task.

Materials and methods. To conduct our investigations we use theoretical methods, firstly, connected with analyzing the corresponding sources
of information, as the empirical ones that are based on the own practical experience and discussions onto the assessee of the problem
with the currently working teachers.

Results. Concrete expedience forms, techniques, and methods of practice-oriented learning according to the elementary addend of the systematic
courses of Euclidean geometry at institutions of general secondary education are introduced and analyzed. In the broad sense,
practice-oriented training supposes the receipt of new knowledge, skills, and habits as a result of own deliberate activity of step by
step, a constructive activity by its essence. It follows from this that qualitative mastering the parts of elementary Euclidean geometry,
determined by the educational program as the corresponding constructive addend of Euclidean geometry calls for the organization
of the whole teaching-learning process just in a form of a practice-oriented educational system.

Conclusions. Based on theoretical grounds, in a broad sense practice-oriented form of organization of the teaching-learning process is presented
as a necessary precondition for successful mastering of elementary geometry at institutions of general secondary education,
directions for building a corresponding system of such learning are revealed. Further investigations can be directed to create practical
recommendations for the corresponding categories of educators.

Keywords: axiomatic basis; axiomatic theory; constructivism; constructive component of axiomatic theory; Euclidean geometry; elementary
Euclidean geometry; practice-oriented training; institutions of general secondary education; theoretical grounds of a systematic
course of Euclidean geometry; the dual character of Euclidean geometry’s course.
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IHTEPAKTUBHI MOZE/I K KNHOYOBUA GAKTOP ®OPMYBAHHA CUCTEMHOIO MUC/IEHHA CTAPLLOK/IACHUKIB

AHOTALIA

DopmynioeaHHA npobaemu. AHAnI3 pe3ysnbmamie 308HIWHLO20 HE3AAeHHO20 OUIHIOBAHHA 3 (i3UKU 30 OCMAHHI POKU 3 OUCYUNAiH
MPUPOOHUYO-MAMEMAMUYHO20 YUKY, 30Kpemad 3 hi3UKU, MOKA3as, Wo cUCmemMa Ha84aHHs Nompebye KapOUHAAbHUX 3MiH. Y4YHi
smpavarome iHmepec 00 ¢i3uKu, Ximil, OCKinbKU 8i0CYMHE PO3yMiHHA, 0e 8 Hummi im Moxcyms 3Hadobumucs 3006ymi 3HAHHS,
wo c8ioyumMs Mpo 8idcymHicmo CghopmMoB8aHOCMi CUCMEMHO20 MUC/EHHS.

Mamepianu i memoodu. Y npoueci 00cnidxeHHA 8UKOpucMosys8asnuce memoodu aHanizy nedazo2idHoi, memoou4Hoi aimepamypu i
ducepmayiliHux 0ocnioxceHs;, 30ilicCHI08aAA0CA Yy3a2anbHeHHsA pe3ysabmamie 8im4u3HAHo20 i 3apybixcHozo 00ceidy w000
POPMYBAHHA CUCMEMHO20 MUC/EHHA CMAPLWOK/AACHUKIB HO YPOKAX MPUupoOHU4O-MameMamu4HO20 YUKY.

Pe3yabmamu. 30ilicHeHo 8UBYeHHsA MCUX0020-Nedazo2iyHoi nimepamypu 3 npobaemu A0CAiOHEeHHA POPMYBAHHA CUCMEMHO20 MUC/EHHS
CMapWOKAACHUKI8 Ma 8U3HAYEHO OCHOBHI Memodu i 3acobu, sKi cripuslome (o2o ycrniwHoOMy opMy8aHH0. 3a3HAYEHO, Wo
nosumusHuli enaue maroms 3acobu eizyanizayii iHgpopmayii, cmaHoesneHHA MixcnpedmemHux 368°A3Kie ma 8UKOPUCMAHHSA
Kommn’tomepHux mooesel.

BucHosKu. B x00i 0ocnidxiceHHA 6yn0 euseneHo, WO HOpMYyBaHHA CUCMEMHO20 MUC/AEHHA Y4Hie 3abe3neuye ecebiyHUli po38UMOK
ocobucmocmi, uinicHicme 'y cnpuliHAmmi  ¢i3u4Hoi KapmuHu ceimy, 83aemMornos’asaHicme cucmemHux 06°ekmis,
6azamoacrniekmHicme. BukopucmarHsA 3acobie iHpopmauiliHux mexHonoeili 6yde mamu no3umueHull enaue Ha npouyec
HOBYAHHA, G AK HACAIOOK, HA (hOPMYB8AHHA CUCMEMHO20 MUCAEHHs 3d yMOo8U OOMPUMAHHA 6aAaHCy MiX< peanbHUM ma
s8ipmyasneHUM.

K/TKOYOBI C/IOBA: cucmemHe MucneHHs, 3aKa1a0u 3a2a76Hoi cepedHboi ocgimu, Komn’tomepHi modeni (cumynayii), gizuka, camocmilHa
poboma, iHOUBIOyanbHi 3a80AHHA.

BCTYN

MocraHoBKa npobaemu. Cepen BeNIMKOro nepesniky 3aBAaHb, WO CTOATb Nepes, OCBITOI Ha CbOTOAHILLHIM AeHb, BaXKnuBe
Mmicue BiaABoANTLCA GOPMYBAHHIO HaBMYOK CaMOOCBITU Ta PO3BUTKY KPUTUYHOIO MUCAEHHA Cy6’eKTiB HaBYaHHA. 3anopyKoto
edpeKTMBHOCTI PO3BUTKY TAKOro TUMY MWUCAEHHA € aKTMBHA B33aEMOAiA HABYAHHA Ta BWMXOBAHHA, NpPaBUAbHO NobyaoBaHa
iHOMBIAYaNbHA TPAEKTOPIA OCBITHLOrO Npouecy, pedNEeKCUBHICTD, LLiIECNPAMOBAHICTb, CAMOKOHTPO/Ib, @ TAKOX YCBIAOMNEHICTb i
CaMOOpraHi30oBaHicTb cyb’eKTiB.

CbOrofiHi MM CMOCTEPIraEMO 3HUKEHHA PiBHA ONaHyBaHHA NMPUPOAHUYMMM AUCLUMNAIHAMM B 3aK/aagax 3arasibHoi
cepegHboi OCBiTM, Npo WO cBig4atb pe3yabtatm 3HO 3a ocTaHHi 5 pokiB. HaB4YaHHA B LIKOANI 3BOAUTbLCA A0 BMBYEHHA Ta
3anam’aToByBaHHA «CyXmx» GpaKTis, a He GOPMyBaHHA 34aTHOCTI 3aCTOCOBYBATU OTPMMAHI 3HAHHA HA NPAKTULL, B NOBCAKAEHHOMY
KUTTI. Kpim TOro, 3Ha4YHMI BiACOTOK Cy4acHOT MON0OAj HE PO3YMIE KUM XO4e CTaT B MalibyTHbOMY, a AK HACNiLOK He OMAHOBYE Ti
3HaHHSA, AKi HeobXigHi Ansa BCTYNy B HaBYa/lbHWUI 3aK/ag Ta OTPUMAHHA MaibyTHbOT Npodecii. To6To, MoXKHa CTBEPAKYBATH, WO
OZLHIEIO 3 MPUYMH HM3bKOI YCMILLIHOCTI YYHiB € He CHOPMOBAHICTb CUCTEMHOIO MUC/IEHHS, AKe 3abe3neyye po3yMiHHA HAyKOBOI
KapTWHKM BUinomy. MepeBaxkHa BinbLWICTb y4HiB He BMie po3B’A3yBaTH i3nMyYHiI 3a4adi, NPOBOAUTM CAMOCTIMHO eKCNepuMeHTH,
BMOYA0BYBATU iHAMBIAYaNbHY TPAEKTOPIO HABYAHHA, BMKOPWUCTOBYBATWM CyvyacHi meToau i 3acobu HaBYaHHA, afanTyBaTw
3aBAAHHA A0 CyYaCHUX YMOB, LLLO TEX CBiAYMTb NPO HeAoCTaTHIN piBeHb cHOPMOBAHOCTI CUCTEMHOIO MUCNEHHS.

AK 3a3Havae [1.0’KoHOp: «HAaBYaTMCA O3HAYAE AOCATATU PE3YNbTaTy — Lie EAUHUIA MOXKAUBKUIA cnocib 3miHUTK cebe i cTaTu
6iNblue CXOMKMMM Ha TUX, KUM MU xo4emo cTaTu» (O’KoHHop [xco3egh,2018). 3 iHWOro 60Ky HaBY4aHHA — Lie NOBTOPEHHA. AKLWO
CNPOEKTYBATU AaHWUM NPOLEC HA BUBYEHHA AUCLUMNAIH NPUPOAHUYO-MATEMATUYHOIO UMKAY B 3aKNafdi 3arajbHoi cepeaHboi
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OCBITW, TO Ha CbOTOAHI Lie BignpaLtoBaHHA HAaBMYOK 3a AOMOMOrOH0 PO3B'A3yBaHHA OAHOTUMHMX 3334 abo 3ay4yBaHHA «CYXOi»
Teopii 3 NigPYYHUKIB (AKi He 3aBXAM HanMcaHi AOCTYNHOK MOBOK Ta M MOMWAOK He no3basneHi). TOMy NPOUEC HABYAHHA
notpebye ypisHOMaHITHEHHs, BNPOBAAMKEHHA HOBWMX CY4aCHUX TEXHO/IOFiW, 30Kpema, iHTEePaKTUBHMX, BipTya/sbHUX, TOLLO.
CTBOPEHHA CYy4aCHUX YMOB A/1A aKTUBHOrO GOPMYBAHHA CUCTEMHOIO MWC/IEHHA YYHIB MOM/IMBE AULLE 3aBAAKM peanisau,i
KOMNETEHTHICHOTO NiAXoAy W iHTepPaKTUBHUX GOPM HaBYAHHA.

AKTyanbHicTb AocnipgxeHHs. Npobnema focnigKeHHA opMyBaHHA | PO3BUTKY CUCTEMHOTO MUCNEHHSA NOTPaNuaa B none
30py H6araTbox foCNigHUKIB, 30Kpema MNitep CeHre (Peter Senge) onucye cucTeMHe MUCIEHHA K BaYeHHA LificCHOT cucTemmn, Mexi
HaueHHA B3aEMO3B’A3KiB Ta 3aKOHOMIPHOCTE 3MiH, @ He CTaTUYHMX KaPTUHOK. Ii 3MiCT Nonarae B 34aTHOCTi 6a4NTH B3aEMO3B A3KM
BHAC/iLOK 3MiHW MUC/IEHHSA, PO3YMITU NPOLLEC 3MiHM SIBULL, @ HE /IMLWE NPUYNHY-HaCNiAoK ([limep CeHee, 2011).

[x.0O’KOHOp pOo3rnafae cUCTEMHE MUC/TEHHA, AK BMIHHA BUUTU 32 MeXi GopmanbHOi NOrikK, Nobauntn 38’A3KU MiXK
OKPEMMMMU i 330BHI HE3ANEKHUMM CUTYaLIAMM, WO Kpalle 3p0o3ymiTH ix i BnaneaTu Ha Hux (Lx.O’KoHop, 2018).

|. B. HoBiK BBiB MOHATTA «CUCTEMHUW CTUIb MUC/IEHHA» Ta BU3HAUYMB HACTYMHi BaXK/IMBi XapaKTepHi pUCK LLbOrO CTUIO
MUCNEHHA:

® CTWNb HAYKOBOrO MMUC/IEHHA Bif0DOparkae 3arasbHOHAYKOBI TeHAEHLUil npouecy nisHaHHA NEeBHOT enoxu; BiH €
CBOEPIAHMM KOMMNACOM, KpUTEPIEM HAaYKOBOCTI, 4,O3BONAKOYM AOCTAaTHLO ePEKTUBHO OLiHIOBATU Mipy BiANOBIAHOCTI KOHKPETHOMY
icTopMyHOoMy nepiogy TMX abo iHWKWX HAayKOBMX igeln, mogenen, rinoTes, 4OCNiIAKEHb B Pi3HUX rany3ax HayKu;

® CTUIb MUC/IEHHA BUPAXKAE CBITOMNAAHY NO3MLiI0 NOANHW;

® CUCTEMHWIN CTUIb MUCNEHHSA HWUHI € 06’EKTUBHOIO iHTErpaLiiHO TEHAEHLEID HALOT enoxu;

® CUCTEMHUIN CTUAb MUC/IEHHA € HAaYKOBO OGIPYHTOBAHO CTPATEri€lo LWOAO YNPaBAiHHA CKNAAHUMM i HAACKNAAHUMMU
06’exTamu byab-akoi npupoam (Hosuk, 1986).

B. B. YepHiKOB Mig, CUCTEMHMM MWCNEHHAM PO3yMIE «BiAA3epKaneHHA O06’€eKTMBHOI peanbHOCTI, WO MONAraE B
LinecnpAaMoBaHOMY Ni3HaHHI Cy6’eKTOM iCTOTHUX 3B’A3KIB i CNiBBiAHOLIEHb, AIKi iICHYIOTb Y NEBHOMY ABULLI Ta 3yMOB/IIOIOTb EAHICTb
1noro dopmu i 3amicTy, 1Moro cTiike GyHKLiOHYBaHHA B 30BHILULHbOMY CEPEAOBULLI, a TAKOXK NONATAE Y TBOPYOMY TBOPEHHI HOBUX
inen, NnporHo3yBaHHI Noail i 4in yepes iaei cMCTeMHOro Niaxoay, CUCTEMHOro aHanisy» (YepHukos, 1998).

MMUCNEeHHA MOXHa PO34INNTU Ha CYKYMHICTb CKNAAHUKIB, AKI TPAKTYIOTb 3 TOUKM 30py Pi3HUX Hayk: dinocodii, norikn,
NcUXonorii, Nefarorikv, KibepHeTUKK, NiHIBICTUKM, ¢isionorii BULLOT HEPBOBOI A4iANbHOCTI. 3 TOUKM 30py dinocodii Le HanBULWMIA
nisHaBaNbHWI Npouec, neBHa popma TBOPYOTO BiAA3EPKANEHHA NHOANHOK AIMCHOCTI, WO NOPOAMKYE TaKMI pe3ynbTaT, AKOro B
AiNcHOCTI y cy6’eKTa Ha faHNI MOMEHT Yacy He icHye. (Punocogckuli sHYuUKnoneduveckuli cnoeaps, 1983). Ta HAUBULWMM PiBHEM
BBA)KAETbCA CUCTEMHE MUC/NEHHA, AKe BK/OYAE B cebe Ui CNeKTp HeMpoHHMX npoueciB, AKi GopmMyoTbCcA BHACNiLOK
CUCTEMHOrO MigxoAay B HaBYaHHI. K 3a3HaYaloTb aBTOpPU NOCibHUKa (BaxcuHcokuli&llepba, 2016.) cUCTEMHMM MiAXOLOM MOMKeE
6yTV KaTeropia, 6e3 YiTKOro BWM3HAYEHHA, afyKe TPAKTYETbCA AyXe WWPOKO i HeoaHO3HayHo. Cepen, HAWNONYAAPHIWMX
TPaKTyBaHb CUCTEMHOTO MiAXOA4Y MOKHA BUAIAUTU HacTynHi (Kopbymsak, 2010): A. Xonn 3a3Hayvae, WO Le iHTerpawyisa, cMHTes
po3rnagy pisHMX cTopiH ABMUWa abo 06°ekTa; C. ONTHEP HAroNOLWYE HA TOMY, LLO Lie afeKBaTHUI 3acib AocnigKeHHs | po3pobKu
He byab-AKMX 06 €KTIB, L0 A0Bi/IbHO HA3MBAKOTLCS CUCTEMOLO, A JIMLLIE TAaKUX, KOTPi € OpraHiyHum Linnum; B. CagoBCbKUi 3a3HaYaE,
O Lie He WO iHLWe, K BUPaXKeHHA npoueayp NoAaHHA 06 eKTa AK cMCTeMM Ta cnocobis ix po3pobku; Ha aymKky [. bypudinbaa,
Le LWWMPOKi MOKNMBOCTI ONA OAEpPKaHHA PISHOMAHITHUX TBEPAMKEHb Ta OLHOK, AKi nepeabayatoTb MOLWYK Pi3HUX BapiaHTie
BMKOHAHHA NeBHOi pob0TH 3 NoAanbluMm BUOOPOM ONTUMA/IbHOTO BapiaHTa.

Kpim BuLe 3a3HayeHMx 3apybiKHUX HAYKOBLIB, AOCNIAXKEHHAM (GOpPMyBaHHA Ta PO3BUTKY CUCTEMHOINO MUC/IEHHA
3almanuca P. Akodd, Y. bapHapg, Ct. bip, A. AikcoH, P. OxoHcoH, ®. KacT, E. Keeing, O. Kninana, B. Kinr, . Knip, E. KyHu,
O. NaHre, E. Mlacno, P. PoseHugeitr, Ew6i Y.Poc, P. CaitmoH, k. ®oppectep, @. Emepi, C. AHr i 6arato iHWwX.

AKTYaNbHiCTb AOCNIAKEHHA 3yMOBNEHO HEAOCTAaTHIM piBHEM BUBYEHHA Npobaemu GopmyBaHHA CUCTEMHOIO MUCNEHHSA
3acobamu cyyacHMX iHpopMaLiMHUX TEXHOANOTi, 30KpeMa 3a AOMOMOrot0 KOMN'IOTEPHOIO MOAE/OBAHHA.

Merta craTtTi. PO3rnAHyTM MOX/AMBOCTI Ta A0BECTU ePEeKTUBHICTb BUKOPUCTAHHA iIHTEPAKTUBHMX MOAENEeN Ha 3aHATTAX
OMCUMNAIH NPUPOAHUYO-MATEMATUYHOTO UUKAY AN GOPMYBaHHA CUCTEMHOIO MUC/IEHHA CTAPLLIOKNACHWUKIB.

METOAU AOCNIAXEHHA

Y npoueci AocnigKeHHA BUKOPUCTOBYBA/IMCb METOAM aHaNi3y NeJaroriyHoi i MeTOAMYHOI NiTepaTypu Ta gucepTalinHnX
[OCNiAXKeHb; 34iACHIOBaNOCA y3araJibHEHHA Pe3y/bTaTiB BiTYM3HAHOrO i 3apybiXKHOro A0CBiAy; TEOPETMYHE MOAE/NOBaHHSA
BMKOPUCTAHHA CUCTEMM KOMMN'IOTEPHOTr0 MOLEN0BAHHA ANA GOPMYBaHHA CUCTEMHOIO MWUCIEHHA CTapLOKNAcHUKiB. Lie
OOCNIAKEHHA BMKOHYBANOCA B PaMKax HAyKOBO-JOCNIAHOT poboTn «Cuctema KOMN'IOTEPHOro MOLENtoBAHHA Mi3HAaBaNbHUX
3aBAaHb 414 GOPMyBaHHA KOMMETEHTHOCTEN YYHIB 3 MPUMPOAHNYO-MaTeEMATUUYHMX NpeameTie» (HAP Ne0118U003160).

PE3Y/ZIbTATU AOCNIAXEHHA

CucTeMHUI Niaxia nepeabayae cMcTeEMHUIA aHanis npouecis, 06’eKTiB, ABMULL, TOWO. «CUCTEMHUIA aHaNi3 — Le NOHATTA,
LEeAKNN «36UpanbHUIi 06pas», AKUI HAKOMWYYE CYKYMHOCTI Mi3HaBa/lbHMX MNpoueayp, WO MaloTb AeAKy CXOXKICTb, fKi
po3pobnATLCA B PI3HUX rany3ax HayKu A8 onucy 06’ekTiB». Mu LOTPUMYEMOCA TOUKM 30pY, WO «cucTeMa — b6e3niv enemeHTis,
o nepebyBatoTb y CMiBBIAHOWEHHI i 3B’A3KY OAMH 3 O4HMM, YTBOPIOOUYMX MEBHY Li/ICHICTb, €AHICTb. MpY LbOMY BUAINAIOTL
maTepianbHi i abcTpakTHI cuctemu» (Mpoxoposa, 1988).

HeBia'eMHOI0 YaCTMHOK CUCTEMHOTO MigX0Ay € CUCTEMHUIA aHANI3, AKMI CKNALAETLCA 3 TAaKUX eTanis: ® GOPMyNOBAHHSA
npobiemu; ® ineHTUOIKALIA NPU3HAYEHHS cUCTeMMU; ® igeHTMIKALIA 3MIHHMX i B3aEMO3B’A3KIB MK HUMUK; ® ineHTUdIKaLis
DYHKLIN | CTPYKTYpU cucTemm; ® igeHTUdIKaLif oToYeHHA (30BHILUHbOTO CEPeAOBULLA) CUCTEMU; ® reHepallis Ta BU3HAYEHHSA
a/NlbTEPHATMBHMX NOTOKIB; ® OLiHIOBaHHA pPecypciB, HEOBXIAHUX ANA peani3auii MOXANBUX BapiaHTIB; ® BU3HAUYEHHS HAABHOCTI
pecypcis; ® oOuiHKA epeKTMBHOCTI BapiaHTiB i BMOBIp MPUIHATHOI anbTepHATMBK; ® peanisauia (BNPoOBaaKeHHA) 06paHoi
anbTepHaTUBM Ta KoperyBaHHa aiit (Kycmoscoka, 2005).
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CUCTEeMHMI Nigxif, 3HAWLWOB CBOE MicLe Yy HaBYaHHI ANCUMNAIH NPUPOAHUYO-MATEMATUYHOIO UMKAY. Oaa ycnilwHoro
bopMyBaHHA CUCTEMHOrO MWCNEHHA HA YpOKax ¢i3MKM BUBYEHHS OCHOBHWUX MOHATbL MaEe 6a3yBaTMCA HAa BCMAHOB/EHHI
MiXIpeomMmemHux 38’A3Kie Ta TICHOMY MOEAHAHHI TEopil 3 NOBCAKAEHHUM KUTTAM. Hanpuknag, BMBYAKOUYM «ENEKTPOMArHITHI
XBWAi», HEOBXiAHO aKLEHTYBaTM yBary Ha CNeKTpi IX BUKOPUCTaHHA, TOOTO BiALLTOBXYHOYMCD Bif, LKAAM €NeKTPOMArHiTHUX XBUb,
[AEMO XapaKTEPUCTUKY KOXKHOMY BUAY. BapTo 3ragaTv Npo cyyacHi TexHoNorii, Hanpuknag, «Po3ymHuU aim» - Le cuctema, 3a
[0NOMOrOH0 AKOi 34iMCHIOETLCA KepyBaHHA NOOYTOBMMM Npuaagamu B MOMELWKaHHI, a NpuHUMN i aji 6a3yeTbca Ha nepepgadi
iHpopmauii Big rocnogapa 40 «MO3Ky» i Bif, KMO3Ky» [0 «BMKOHABLIB» 32 AOMNOMOIOK €/1eKTPOMArHiTHUX XBUAb. MoOXKHa
3anpOoOnNOHYBaTW YYHAM CaMOCTIMHO CTBOPUTU TaKy HAaMMNPOCTIilly CUCTEMY, TUM CAMUM YAO0CKOHA/UTU CBOT HAaBUYKN OBONOAHHA
CY4aCHUMM TEXHOOFIAMMU.

[Ona Kpaworo 3anam’aToByBaHHA YYHAMM AianasoHiB €N1EeKTPOMArHiTHUX XBWJ/b MPOMNOHYEMO CTBOPUTU Mam’ATKy 3a
ponomoroto 3acobis Bisyanisauii (Hanpuknag, iHoorpadiku, MeHTanbHOI KapTh, TOWOo) abo 3anponoHYBaTU 3PYYHWUIA, NErkui
iHCTPYMEHT 4/1a opraHisauii cnifibHOT pob60TN YYaCHUKIB OCBITHLOTO NPOLECY 3 Pi3HUM KOHTEHTOM Y BU3HAYEHOMY BipTyasibHOMY
npocTopi, Hanpuknag mepexkesuit cepsic Padlet.

PisHUUA MiXK eN1eKTPOMArHITHUMU XBUNAMMW 3 PISHUMM JOBXKMHAMM NONATAE Y CNOCOBAX BUNPOMIHIOBAHHA Ta peecTpauii.
Po3pi3HAOTb HU3bKOYACTOTHI KO/MIMBAHHA, pPagioxBuii, iHppayepBoHe, yabTpadioneToBe, PEHTTEHIBCbKE, Y BUMPOMIHIOBAHHSA.
Bugume CBIiTNO — Lie €NEeKTPOMarHiTHa XBUaa 3 LOBXKMHOW XxBWAb Big 0,4-0,7 MKM € 6e3nepepBHOO MOCAILOBHICTIO YacToT i
OOBXMWH €N1eKTPOMArHiTHUX BUMPOMIHIOBAHb, O PO3NOBCIOAMYETbCA B NMPOCTOPi BHACMIAOK Aii 3MIHHOrO MarHiTHOro nons.
Teopia enekTpomarHiTHUX asuw, Oxkelimca Makceesina 403BOAMNA BCTAHOBUTY, WO B MPUPOAI iCHYIOTb €1eKTPOMarHiTHi XBuni
Pi3HUX LOBXKUH. EKCnepumeHTanbHi poboTh HimeLbKoro ByeHoro I. Mepua i pociiicbkoro ByeHoro M. H. /lebeaesa niatsepamnu
Teopito MakcBenna i foBeNw, WO CBITI0BE BUNPOMIHIOBAHHA € AyXKE KOPOTKUMU €NEeKTPOMArHiTHUMMU XBUAAMMU, CTBOPIOBAHUMU
npUpoaHUMM BibpaTopammu —aTomamu i monekynamu (Ycoea, 1980). Ta came ABULLE NOLIMPEHHS €IEKTPOMArHITHUX € MOHATTAM
[,0CUTb aBCTPAKTHUM, He BCi YUYHi 04,pa3y MOXKYTb 3pO3YMiTH MOrO CyTb, TOMY B TAKOMY BMNALKY CAif, 3aCTOCOBYBaTM KOMN'IOTEPHI
MOZeni, WO YiTKO AatoTb 3p03YMiTH AK BiAOYBAETLCA NOWMPEHHA XBU/b Y NPOCTOpPi. MoAenb NOBHICTIO iIHTEPAKTUBHA, TOMY KOXKeH
Yy4YeHb MOKe CaMOCTIMHO BMNJ/IMBATU Ha pyx NepeaaBaya abo BUCTaBUTY aBTOMATUUHUI PEKMUM KOZIMBAHHA, 3MIHIOBATM YacToTy Ta
amnAiTyay KoAMBaHb, @ TAKOXK BUOPATU TUN Bif0OpParkeHHs Nonsa Ta Moro 3HadYeHHsA. MNpuknag Takoi moaeni 306parkeHo Ha puc. 2
(a-6).

b

]

§ P

Puc. 2. (a) Pagioxsuni 6e3 Bigo6parKeHHs nons, Wo Puc. 2. (6) PagioxBuni 3 BigobparkeHHAM nons,
BUNPOMIHIOETbCA L0 BUNPOMIHIOETbCA

BuKopuCTaHHA KOMN'IOTEPHUX MoAeNel Y HaBYaHHI 3abe3neyvye BUCOKUI CTYNiHb HAOYHOCTI Ta MOMK/NBICTb CAMOCTIMHO
BNAMBATM Ha nepebir ekcnepumeHTyY, 3MiHIOBaTU YMOBM MOTO NPOBEAEHHS, O CNPUAE PO3BUTKY MOTUBALL, 3aLikaBneHoCTi Ta
6axaHHA eKcnepumMeHTyBaTH, NPOBOAUTM CaMOCTIMHI JOCNIAXKEHHA B ranysi NPUPOAHUYMUX HayK. Bci enemeHTH iHTEPaKTUBHMX
mogenel (3okpema, Phet cumynauiii) nepebysatoTb y B3aeMoii, a CYKYMHICTb LMX e/1eMeHTIB Aa€ YABNEHHS NPO CTPYKTYpY Ta
opraHisaLito cucTeMHUX 06’ €KTiB. 3aBASAKM MOK/IMBOCTI PETY/IHOBaHHSA 3B’ A3KIiB MiXK 06’€KTamMM CUCTEMM YUYHI MAOTb MOXKIUBICTb
BNAMBaTM Ha nepebir npouecis, nepeBipATU rinoTesn, pobUTU BUCHOBKM, LWLO cnpuAae GOPMYBAHHIO CMCTEMHOTO MWCAEHHA
(Cno600sHUK, 2019). OAHMM i3 NPUHLMNIB CUCTEMHOTO MiAX0AY € HArPOMaZKEHHSA 3HaHb y npoueci GopmMyBaHHA Ta PO3BUTKY
cuctemn 3HaHHA. LIMm nigKpecnioeTbca akTMBHA POJb LIbOrO YMHHUKA Y Mi3HAHHI Ta BUK/IIOYAETLCA HEBUNPABAAHE HEXTYBAHHA
BXXE iCHYIOUMMM YABAEHHAMM Ta 3HAHHAMM.

OBrOBOPEHHA

Ha cborogHiwHiN AeHb CycninbCTBO CTaBMTb bGiNbll BMCOKI BMMOIMM A0 BWMMYCKHUKIB, 30KpemMa A0 iX TeopeTU4Hoi
NiAroTOBKM, PO3BUTKY KPUTUYHOFO MUCNEHHA, PiBHA CPOPMOBAHOCTI CUCTEMHMX Ta MeTa NpeAMETHUX 3HaHb.

CUCcTeMHe MUCNEHHA - Le MUCNEHHA, CTPOro BPaXOBYE BCi MOJIOMKEHHA CUCTEMHOrO migxoady: BcebiyHicTb,
B3aEMONOB'A3AHICTb, LiNICHICTb, HaraToacneKkTHICTb, WO BPAXOBYE BMAMB BCIX 3HAYYLLMX AR AAHOTO PO3rAAAy CUCTEM i 3B'A3KIB
Ha BiAMIHY Bif ANTAYOrO, CYLLIIBHOrO MUCNEHHSA. 32 LONOMOTOK CUCTEMHOTO MUC/IEHHA LWKINbHMI KYpC Gi3MKM 3HAMOMUTD YUYHIB
3 NIOriKOK HAaYKOBOrO Ni3HaHHA i OCHOBHUMM MOro MeToJamu, PO3KPUBAE 0COBAMBOCTI HAYKOBOIO 3HaHHA i MOro NPUHLMNOBA
BiAMIHHICTb Bif, HEHAYKOBWX i HABKO/I0 HAaYKOBMX 3HaHb (JaHunos, 2007).

Mpautotoun Hag GopMyBaHHAM CUCTEMHOTO MUCIEHHA Ha YPOKax $i3nKu i B No3aypouHuii Yac HeobxigHo 3abesnevysaTu:

v' pO3BMTOK 06pa3HOro i aHaniTMYHOTO MWCAEHHA: BMiHHA cnpuiiMaTi, aHanisysatv i nepepobnatu iHbopmaliio,
pPO6UTU BUCHOBKM;
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v 03HalloM/IeHHs 3 OCHOBaMM Gi3MKM AK cucTemu dyHAAMeHTabHMX Gi3UYHMX TEOpii, BMiHHA 3aCTOCOBYBATU HayKOBI
3HAHHA ANA aHaNi3y NPOLECiB, Lo CNOCTepiratoTbeaA i ABULL;

v' dopmMyBaHHA HayKOBOTO MWC/IEHHA | CBITOrNAAY, PO3YMIHHA MOM/IMBOCTEM HAyKOBOro Ni3HaHHA MNpUPoOaM i
03HaOMNEHHSA 3 MOro MeTogamu;

v' PO3BUTOK TBOPYMX 34i6HOCTE YuHiB; GOPMYBaHHA Ta NiATPUMKY Ni3HABa/IbHOIO iHTEpecy A0 Gi3NKKU, PO3KPUTTA PO
i micua ¢i3nKKM B cyyacHi umsinisauii;

v/ [onomora BUNYCKHMKaM LLKOAW y BU3HaueHHi npodinto ix noganbwoi aianbHocTi. (Lazabymdurosa, 2020)

IHTEpPaKTUBHE MoAentoBaHHA isMYHUX NpoLecis 3abe3neyye BULLE 3a3HaYeHi YMOBM Ta € O4HMM i3 cnocobiB Ni3HaHHSA,
AKMIA NONATAE B 3aMiHi AeAKOoro 06’ekTa iHWKMM 06’eKTOM, AKMI Mae NoaibHi BnacTuBocTi. TOBTO MmeToh MoAeNtoBaHHA € OAHUM
i3 cnocobis onocepeAKOBaHOro NisHaHHA. MoAentoBaHHA — LUe 3aBXKAMW 3iCTaBNEHHA BigOMOro 3 HeBiAOMMM 3a aHasoriE
(CagpoHos, 2000). ImiTauiitHe abo iHTEPAKTUBHE MOLENIOBAHHA AA€E 3MOTY BiATBOPUTM NpoLec GyHKLIOHYBAHHSA CUCTEMM Y Yaci.
Mpu LbOMy IMITYIOTbCA OCHOBHI ABMLLA, WO YTBOPIOKOTL NpoLiec.

Y npoueci HaBYaHHA Gi3MKM Ta aCTPOHOMIT FON0BHUM GAKTOPOM PO3BUTKY CUCTEMHOIO MUCIEHHA NOCTAKOTb iHTErpaLLinHi
3B’A3KKN, OCKiNIbKM HaZaloTb MOMKAUBICTb PO3rNAAaTU NpPeaMeTV y B3aeMogii 3 iHWKMMKU. Peanisaujieto iHTErpaTMBHUX 3B'A3KIB
LEMOHCTPYEMO YYHAM HeobMeKeHy chepy 3acTocyBaHHA Gi3UUHUX METOAIB AOCNIAKEHDb | BAKOHYEMO O4HE 3 BaXK/IMBUX 3aBAaHb
HaBYaHHA | BUXOBAHHA — popMyBaHHA ceiTornagy (FnybeHok, 2016) .

MpoTe, Ha Hawy AyMKY, BUKOPUCTAHHA KOMM'IOTEPHOTO MOAE/OBAaHHA AK 3acoby GdopmyBaHHA CUCTEMHOIO MUC/EHHSA
CTapPLUOKIACHUKIB He JOCTaTHbO BUBYEHE.

BMCHOBKU TA NEPCMNEKTUBM NOAA/IbLLOIO AOCNIAXEHHA

Y3aranbHIOUYM BULLE CKa3aHe, MOXEMO y3araibHUTU: GaKTopu, AKIi MO3UTUBHO BMJIMBAIOTb HAa PO3BUTOK CUCTEMHOIO
MWCNEHHSA Ta € HEBIA'EMHUM MOro CKNALHUKOM Lie — PO3BUTOK KPUTUUYHOTO MUC/IEHHA (BMIHHA npautoBath 3 iHpopmaLieto,
dinbTpyBaTM Ta aHanisysaTu); GopmyBaHHA Ni3HABa/NbHUX iHTepeciB, HAyKOBOTO CBITOrNAAY; PO3BUTOK TBOPYMX 34i6HOCTEN,
abCTPaKTHOrO yABMEHHS.

Po3BuBalOYM CUCTEMHE MUC/IEHHSA YYHIB, MW 3abe3nedyyemo BcebiYHMI PO3BUTOK OCOBMCTOCTI, WiNiCHICTb Y CPUIAHATTI
}i3NYHOI KapTUHW CBITY, B3aEMOMOB’A3aHICTb CUCTEMHMX 06’ €KTIB, HaraToacneKTHiCTb.

Komn’toTepHe MoOZentoBaHHA € Ba)K/NMBOK CKNAZLOBOK OCBITHbOrO Npolecy. BukopucTaHHA 3acobis iHpopmauiiHux
TEXHONOTi Mae 6e33anepeyHo NO3UTUBHWUI BMNIMB Ha NPOLEC HABYAHHA AvWe B TOMY BMNAaAKy, Koau Byae AOTpMMyBaTUCA
6anaHc Mix peanbHUM Ta BipTyaslbHUM.

Mepcnekmusu nodanswux 00cnidneHs B6A4YaEMO y BUSHAUYEHHI NepesyMoB CTBOPEHHA BigNoBigHOro cepenoBua Ans
edekTMBHOro GopMyBaHHA CUCTEMHOIO MUC/IEHHS.
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INTERACTIVE MODELS AS A KEY FACTOR FOR FORMATION OF SYSTEMATIC THINKING OF SENIOR STUDENTS
Olga Slobodyanyk
Institute of Information Technologies and Learning Tools of NAES of Ukraine, Ukraine

Astract.

Problem formulation. The analysis of the results of the external independent assessment in physics in recent years in the disciplines of the natural-
mathematical cycle, in particular in physics, showed that the education system needs radical changes. Students lose interest in
physics, chemistry because there is no understanding of where in life they may need the acquired knowledge, which indicates the
lack of formation of systematic thinking.

Materials and methods. In the course of research methods of the analysis of pedagogical, methodical literature, and dissertation researches were
used; the results of domestic and foreign experience in the formation of systematic thinking of high school students in the lessons of
the natural-mathematical cycle were generalized.

Results. The study of psychological and pedagogical literature on the problem of studying the formation of systemic thinking of high school
students and identified the main methods and tools that contribute to its successful formation. It is noted that the means of
visualization of information, establishing interdisciplinary links, and the use of computer models have a positive impact.

Conclusions. The study found that the formation of students' systems thinking provides comprehensive development of personality, integrity in
the perception of the physical picture of the world, the interconnectedness of systemic objects, multifaceted. The use of information
technology will have a positive impact on the learning process, and as a consequence, on the formation of systems thinking, providing
a balance between real and virtual.

Keywords: system thinking, general secondary education institutions, computer models (simulations), physics, independent work, individual tasks.
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CUCTEMHO-CUHEPTETUYHUI MIAXIA Y GAXOBIA NIATOTOBLI MAMBYTHBOIO BYMTENA MPUPOLHUYNX HAYK

AHOTALIA

Y cmammi Ha ocHosi aHanizy cyyacHux ioel, modened, 2inome3, meopili ma eaacHo2o 0oceidy asmopie Ha80AAMbCA MemoduYHi Midxodu
w000 NPAKMUYHO20 8MPOBAOHEHHSA CUCMEMHO-CUHepaemu4Ho20 Nioxody y npouec haxosoi nidcomosku malbymHix yyumennis
MPUPOOHUYUX HAYK.

@PopmyntoeaHHA npobaemu. [IpoaHanizyeamu MO#UBOCMI CUCMEMHO-CUHep2emuyHo20 Nioxody Wodo mpaKkmysaHHA NOHAMMSA axoeoi
nidzomoeku mMalibymHb020 84umesnsa NPUPOOHUYUX HAYK, AKe MOX(e C/y2y8amu OCHOBOK HOB020 YAB/IEHHA PO Memoou4Hy
cucmemy HaB4YAHHA hyHOAMEHMANLHUX HAYK.

Mamepianu i memoodu. Y akocmi memoody 0ocnioneHHsa 6yn0 06paHO KOMMAEeKCHUl aHani3 HayKosux Oxcepes, 8 AKUX pernpe3eHmyemocs
cucmemHuli aHaniz ma cuHepeemuyHul nioxio y nedazoziyHux docnionceHHax. OOHUM 3 memodoso2iYHUX Nioxodie 8UBYEHHS
CKAadHUX Asuw, € cucmemHul nioxid, Akuli Haby8 MOWUPEHHA 8 PIi3HUX 2aay3AX HAYKOBO20 3HAHHA, Y momy 4ucai U y
nedazoaiyHili. CucmemHul nidxio, AK 3a2a716HA MemMoO0s10R2iA cucmemMHuUX 00CiOXeHb, sunau8ae be3nocepedHso i3 NPUHYUNy
cucmemHocmi, AKuli po3anadae o6’ekm AK CyKynHicmo enemeHmis, wo nepebysaromeo y neeHili 83aemodii mixc coboro i
HABKOAUWHIM C8IMOM, O MAKOX PO3YMIHHA CUHEepP2emuYHoI npupodu 3HAHHA, wjo U 0cobauBo XapakmepHo 01a cucmemu
ocsimu. Ha ocHogi nposedeHo20 Kpumu4Ho20 aHanizy nybaikayili iHwux aemopie 3 03Ha4eHoI NpPobaemu, 8UKOPUCMAHO Memod
CUHMe3y HAaABHUX OGHUX 3 Pe3ynbmamamu eKcrepuMeHmanbHo20 BMPoB8AOHEHHA asmopamu 0aHOi cmammi cucmemHo-
cuHepzemu4yHoz2o nioxody y nedazoziyHy npaxkmuky.

Pe3ynemamu. BHacnidok nposedeHo20 00CniOHeHHA 3’AC0BAHO, WO npoyec ¢axosoi Nidecomosku mMalibymHbo20 84umens NpUpPoOHUYUX
HAYK, AK CKAAQOHUK 3020/bHOI 0C8IMHbOI cucmemu, 8iOHOCUMbCA 00 OUHAMIYHUX cucmem, SKi GKMUBHO PO38UBAHIMbLCA.
AKMuUBHe rnepemeopeHHA O03HAYAE, WO, 3MIHIOYUCL N0 8MaAUBOM Cepedosulya, cucmema enausae U nepemeoproe came
cepedosuwje. Y npoueci pyHOameHmManbHoi Ni02o0mosKu 84yumensa NPUPOOHU4UX HAyK yel OuHamism nonseae y nompe6i
nocmitiHo2o MoHimopuHay 8idnoegideli Ha NMUMAHHSA, Ha AKOMY piHi MalibymHil yyuumesns 80s100i€ (haKMUYHUM Mamepiasnom,
ma fAK 30CMOoC0o8Y€E Cy4acCHI iHHOBAYiliHI mexHOo02il HABYAHHA. 3 MOYKU 30py CUCMEMHOCMIi MOKA3aHO, WO KOMMIOHEHMAMU
makoi cmpykmypu sucmynarome i mompebytoms nocmiliHo2zo 800CKOHAAEHHA: Mema ma 3micm memoOuYHoIi Ni02omosKu,
mexHosoz2ia Memodu4yHoi Nid20moeKu, 0c8imHe cepedosulye, 8UKAA0aY, Cyb’eKMU 0C8IMHbLO20 npouecy.

BucHoB0K. CucmemHo-cuHepeemuyHuli nioxid rpyHmMyemsca Ha egekmi MOCUneHHA 6rauei8 y HABYAHHI 30 PAXyHOK BUKOPUCMAHHA
HaBYanbHOI iHhopmayii, AKa HAOX00UMb 3 pi3HUX OXceper i Yepe3 pi3Hi peyenmusHi KaHaAU crpuliHAMMS, BUMA2A€E YPaxXy8aHHS
cneyugiku npedmemuux 3HaHb, 8idbopy 8idnosioHuUx MemoduyHux 3acobis i npuliomie pobomu 3 Heto. Bpaxosyto4u nNpuHYUnu
cuHepaemuyHo20 nidxody 00 camoopaaHi3auii CKAAOHUX cucmem, peanizayia cuHepeemuyHoi Mmooesi paxosoi nid2omosKu
malibymHix yyumenie MpupoOHUYO-HAYKOBO20 CrPAMYBAHHA Moxce 30ilicHrosamucsa 6e3nocepedHbo suwWuUMU 3aKaadamu
ocsimu, a memnu 30ilicHeHHA Yb020 npouecy 3anexams 8id y4acmi i 2comosHocmi (io2o coyiymy.

K/IKOYOBI C/IOBA: cucmema, ¢haxosa nid2omoeKa, cucmemHo-cuHepaemuyHuli nioxio, malibymHil yaumens, npupoOHUYi HayKuU.

BCTYN

MocraHoBKa npobnemu. Ha cyyacHomy eTani pO3BWUTKY HAyKOBOIO 3HAHHA 3arasibHOBM3HAHMM € aKT, WO HayKa,
BMBYAlOUYM fABULLA i Npouecu BaraTorpaHHoi AiCHOCTI, BUPOOASE €QUHY HAyKOBY KapTWMHY CBIiTy, AKa Bigobparkae 3arasibHi
33aKOHOMIPHOCTI MOro PO3BUTKY, LLO Y CBOIO Yepry Npu3BOgUTb A0 We 6iNbl WWMPOKOro CUHTe3y HayK, TobTo Ao Bce 6inblu
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nornnbneHoro nisHaHHA NpUpoan. B OCHOBI €AHOCTI HayK NEXUTb EOQHICTb CBITY, A0 Mi3HAHHA AKOTO B KiHLEBOMY PaxXyHKy 1
CNPAMOBAHUA PO3BUTOK 3HAHHA Ha KOXXHOMY OKPeMOMYy BUTKY NOACBKOro MisHaHHA. Lnax Ao egHOCTi Hayk nexuTb depes
iHTerpauito il oOKpemmux ranysen, Wo nepenbayae iHTerpawito pisHMx Teopint i meToaiB gocnigkeHHa (KpacHobokuit & TKayeHKo.,
2020). 3aKOHW PO3BUTKY MPUPOAHMX CUCTEM TICHO NOB’A3aHi i3 3aKOHAaMM PO3BMTKY cycninbcTBa. CycninbCTBO i OTOYylOYa
npvpogHa cMcTeMa B3aEMOBN/IMBAIOTb HAa CaMOOPraHi3aL,ito i eBoatoLito 060x cuctem. B cyyacHy enoxy BiabyBaeTbcA CTPIMKMI
PO3BUTOK MPUPOAHUUYMX HaYK, BigKPMBatOTbCA HOBI paKTu i GopMyOTbCA HOBI KoHUenuji y ¢isumui, ximii, 6ionorii, acTpoHomii,
KOCMOAOTrii, MaTeMaTuULi Ta B iHLINX HayKaXx.

MNobynoBa aganToBaHOl 40 3MiH QYHKLiOHaNbHOI 1 pe3ynbTaTMBHOI $paxoBoi NiArOTOBKM BYUTENA NPUPOSHUUMX HAYK
BMMAra€e ypaxyBaHHA OCHOBHMX 3aKOHOMIpHOCTEW i PO3BUTKY AK BIOKPUTOI W CKNagHOI cuctemu. 3 ornsgy Ha
6araTOKOMMNOHEHTHWUI, 6araTopiBHEBUI | MiXKAMCLMNNIHAPHUIN XapaKTep B3aEMO3B’A3KIB Y Ui CTPYKTYpi, BUAIIMMO OCHOBHI
HanpsAMM BUKOPUCTAHHA CUCTEMHMX Ta CUHEPreTUYHUX iael y ¢axoBili MigroToBui yy4uTenis NpPUPOAHUYO-HAYKOBOIO
CNPAMYBAHHSA.

AHani3 aKTyanbHUX JOCNigKeHb. 3aNpoBagKyrUM CUCTEMHUI NiaXig A0 opraHisauii HaBYaNbHOI AiANbHOCTI CTYAEHTIB,
CNif, 3a3HAUUTK, WO CUCTEMHWUIA NiAXid, CUCTEMHWI aHani3 Mae HaA3BMYAMHO LUMPOKE MNPAKTUYHE 3aCTOCYBaHHA B TeXHil,
KibepHeTuui, bionorii, pinocodii, ncuxonorii, neaaroriui Ta iHWKUX rany3ax AOACLKOrO MisHaHHA.

Y pinocopcbkomy eHUMKNoNEeANYHOMY CIOBHUKY NOHATTA CUCMEMU TPAKTYETLCA AK KCYKYMHICTb BUSHAYEHUX €/IEMEHTIB,
MiX AKMMM iCHYE 3aKOHOMIPHWIA 3B’A30K UM B3aemMoAif. AKICHI XapaKTEPUCTUKM LKX enemeHTiB BigobparkatoTb 3MicT cuctemu, a
CYKYMHICTb 3aKOHOMIpHUX 3B’A3KIB MiXK enemeHTamu — BHyTpiWHIO dopmy abo cTpykTypy cuctemmn» (LUnHkapyk, 2002). Mig,
NOHATTAM nedazoeiyHa cucmema Cnig, PO3yMiTU BMOPALKOBAHY CYKYMHICTb B3aEMOMNOB’A3aHMX, B3AEMO3ANEKHUX | Ailoumnx y
neBHOMY NOPAAKY €/1eMEHTIB, AKi CKIaAatoTb LiNiCHMIA OCBITHIN npouec.

BarknuBMmM Ana po3yMiHHA M YCBILOMAEHHSA CUCTEMHOrO MiAXOAy, Ha Haw nornsa, € gocnigxkeHHs H. B. KysbmiHoi
(Ky3sbmiHa, 2001). 3oKpema, AAETbCA BU3HAYEHHSA NMOHATTA CMPYKMYypPHO20 KOMIOHeHmMa nedazozi4yHoi cucmemu, AK OCHOBHOI
6a3MCHOI XapaKTEPUCTUKU NeaaroriyHMX CUCTEM, CYKYMHICTb AKMX CTBOPHOE GaKT i HasBHOCTI M BiAMIHHOCTI Big, iHWKUX (He
neparoriyHMx CUCTem), Ta aHani3yoTbCA HeobXigHi 1 [OCTaTHI YMOBM ONA CTBOPEHHA NEeAaroriyHMX cuMctem. 3BaKkarouu Ha
pocniaxkeHHa H. B. Ky3bMmiHoi, npoaHanisyemo i BUOKPEMMMO Lj YMOBM B aCNEKTi HABYAHHA NPUPOAHUYMX HAYK.

Hacamnepeps, BapTo BiA3HAYMTK, WO NOHATTA «CUCTEMA» TICHO MOB’A3aHe 3 NMOHATTAM i MoAeni — «kMOLEeNlb CUCTEMMU Y.
OcCTaHHE XX NOHATTA TPAKTYETbCA HAYKOBLAMM 3 Pi3HWUX TOYOK 30pY. 30Kpema, B. O. OHMLLYK BU3HAYAE NOHATTA «MOAE/b CUCTEMU Y
AK CMCTEMY, KOTpPa PO3KPMBAE 06’EKT AOCNIAKEHHA 1 34aTHA 3aMiHUTKM AOTO Y TaKili Mipi, WO BUBYEHHA KOHKPETHOro 06’eKTa Aae
Ham NoBHY iHdopmaL,ito Npo Lei 06’ekT (OHMLYK, 1987). H. B. Ky3bmiHa nig NOHATTAM «MOAENbY» PO3YMIE LITYYHO CTBOPEHE ANA
BMBYEHHA ABULLE (MpeameT, Npouec, CUTyaL,ito TOLLO), AKe aHaNorYHe iHWOoMY A0CANIAKYBAaHOMY ABMULLY (NpegMeTy, npouecy,
CUTyaL,ii ToWo), BUBYEHHSA AKOrO BMK/IMKAE NEBHI TpyaHoLWi. Moaeni € aHanoramu o6’eKTiB gocnigxeHHs, TO6To BOHU (Mmozaeni)
nogaibHi o 06’eKTiB AOCNiIAXKEHHSA, ane He TOTOXHi im (Bukos, 2009; KpacHobokuii & TKaveHKo., 2020).

AHani3 HaBeAeHMX Ta iHWMX BU3HAYEHDb MOHATTA KMOAENI» AAE MOXKAUBICTb BBAXKATH, LWLO MOAENb CUCTEMU — LLe HAaoYHe
(rpadiuHe) 306pakeHHA eNemMeHTIB CUCTeMM, LLO CTBOPIOE YMOBM aHani3yBaTW, pPoO3rnagati CTPYKTYpy, BCTaHOB/OBATU HOBI
B/IACTUBOCTI €/1IEMEHTIB Ta iXHi B3aEM03B’s13KN. 10 LLbOTO K, KEPYHUYMCb MPUHLMMTOM MHOXMUHHOCTI CUCTEM, MOXKHA CTBEPAKYBATH,
Lo cucTema niaroToBKM ManbyTHIX daxiBLiB 3 NPUPOAHUUYNX AUCLUNAIH MOXKE ONUCYBATUCA PiSHUMU Moaenamu. Y LUTOBaHIN
npaui B. O. OHMLyKa aHaNi3yloTbCA ABa Pi3HMX MiAXOAN CTOCOBHO AOCNIAMKEHHA NeAaroriYHnx cuctem. Mepwuli — Big, po3rnagy
uinicHocTi cuctemmn abo uinicHoro cuctemHoro o6’ekTa 40 aHani3y CTPYKTYpU cuctemu (aHaniTMUHWIA niaxia); opyeuli — Big
aHanisy efieMeHTiB cucTeMn [0 06’efHAHHA 3HaHb NPO Ui e1eMeHTU B CUCTEMY, AKa BiAMNOBIAAE NPUHLMMAM CUCTEMHOCTI
(cMHTETMYHMI Niaxig) (OHULWYK, 1987).

MOHATTA cucmemHo20 nidxody BU3HAYAETbCA fAK «3ara/lbHOHAYKOBA METOA0/OrMYHA KOHLenujia, ocobnmea cTpateris
HayKOBOTO Ni3HaHHSA 1 NPaKTUYHOI AisNIbHOCTI, WO 30PIEHTOBYE Ha PO3rNAA, CKNAAHMX 06’ EKTIB AK AeAKUX cucTem» (LLUnHKapyk, 2002).

Mpobnema BUKOPUCTAHHA CUCTEMHOTO NiAXo4y 3HaiLWNa cBOE BTiNeHHA y npauax |. B bnaybepra ta E. I. KOaiHa (bnaybepr
& H0auH, 1973), H. B. KysbmiHoi (KysbmiHa, 2001), B. C. flegHboBa (/legHbos, 1991), B. O. OHuwyka (OHULYK, 1987) Ta iHLWMX
HaykosuiB (IrHaToBa, 2001; MpuroxkuH & CteHrepc , 1986; Yanuii, 2002).

MpoTArom ocTaHHIX POKiB y HAYKOBO-NeAarorivyHiin nitepaTypi 3Ha4yHa yBara NpuAinaeTbca Npobaemi BUKOPUCTaHHA igen
CMHEepPreTMKM B OCBITi. BueHi B6aYaloTb MOXKIMBOCTI 3aCTOCYBAHHA LLiEI HAyKM B Pi3HUX HaNpAMax YAOCKOHA/NeHHA HaBYa/ibHO-
BMXOBHOTO MpoLecy 1 MiAroToBKM OCBITAHCbKMX KagpiB. Tak A. Yanuit (Yanui, 2002) po3rnagae cMHepreTUdHuii niaxig ak
HeobXigHy CKnagoBy iHHOBaUiMHMX npoueciB y ocBiTi; B. IrHatoBa (IrHatoBa, 2001) BuMAiNAe HaMBaXkAMBilWi CKNaZoBI
CUHEpPreTUYHMX igen, Wo MoXyTb ByTH ynpoBagsKeHi B OCBITHIO ranysb; H. CocHuubKa (CocHuubKa, 2010), B. MatkiH (MarTkiH,
2001) pocnigxytoTb 0C0BAMBOCTI LiiHHICHO-CMHEPreTUYHOro Niaxoay B NPouEci neaaroriyHol NiAroTOBKM ManbyTHIX yumTenis.

30Kkpema, y aocnigxeHHi |. B. bnaybepra i E. I. lOaiHa (Bnaybepr & HOanH, 1973) aHanisyetbea $inocodpcbkuii acnekTt
CMCTEMHOrO Nigxoay, BUBYAOTLCS NPO6aEeMM iCTOPiTl BUHUKHEHHS CUCTEMHUX AOCAIAXKEHD, 3aranbHOI Teopii cuctem, npobaemu
3HAYYLLOCTi CUCTEMHOrO MigxoA4y ANA CyY4aCHUX HAYKOBMX AOCAIAMEHb, TAaKOX PO3rNAfaloTbCA MeTOAONOrYHI npobaemu
CUCTEMHOIO aHani3y Ta HaJalTbCA NPAKTUYHI pekomeHZauil Wwoa0 Moro BNpoBagKeHHA. B acnekTi meToaonorii cucTemHoro
niaxony aBTOpPM 3a3HayatoThb, WO OyAb-AKE CUCTEMHE A0CAIAMKEHHA NMOBUHHO iKcyBaTWM NeBHi 0COBAMBOCTI AOCAIAKYBAHOIO
cUcTEMHOro 06’eKkTa.

MerTolo cTaTTi € TeOpiA Ta NPaKTMKa YNpPOBaZKEHHA CUCTEMHOIO Ta CMHEPreTUYHOro niaxoAis y ¢axoBy NiAroToBKy
MaNBYTHIX yunTenis NPUPOAHUYMX HAYK, LLO CPUATUME OBONOLIHHIO MAacCMBOM Cy4YacCHUX MPUPOLHUYO-HAYKOBUX 3HaHb AK
LiNliCHOI CMCTeMOtO 3 HabyTTA BiANOBIAHUX NPOECIMHUX KOMNETEHTHOCTEN HA OCHOBI PYyHAAMEHTANIbHOT OCBITH.

TEOPETMYHI OCHOBU AOCNIAXKEHHA
Y cyyaCHUX AOCNIAMKEHHAX BUKOPUCTAHHA CUCTEMHOrO niaxoay, 3okpema, y moHorpadii B. HO. Bbukosa «Mogeni
opraHisaLiHux cuctem BigKpuToi ocBiTM» (BMKoB, 2009) BKA3y€ETbCA HA Te, WO TEOPETUYHOK OCHOBOK CMCTEMHOIO NiAXOA4Y €
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3arafibHa Teopia cUCTemM, MaTemMaTUyHa Teopif CUCTEM, @ TaKOX TeopiA CKAaAHWUX cuctem. Tob6TO, Ha CbOroAHi B ymMoBax
BIAKPUTOCTI OCBITWU, CKNQQHUX IHTErpauiMHUX npoueciB cucTeMy NiArOTOBKM MefaroriyHMX Kagpis AOLiNbHO po3rnagatn sk
CKNagHy, baraTopiBHEBY CUCTEMY 3 BiAMNOBIAHWMMM BiLHOLWEHHAMM | B3AEMO3B A3KaMM.

TaKMM YUHOM, OCHOBHMM 3aBAAHHAM CUCTEMHOIO AOCIAKEHHA € HE INLLE BUABNEHHA CTPYKTYPHUX €/1eMEHTIB OCBIiTHbOT
CUCTEMM Ta IXHiX BacTUBOCTEN i GYHKLiN, @ 1 BUBYEHHA YMOB i MEXaHi3My iCHYBaHHSA LLiEl CUCTEMM SIK CKNAAHOI CTPYKTYpUu. To6TO
CUCTEMHWI NiaXig Ma€e BU3HAYaTM K 30BHILWLHI, TaK i BHYTPILIHI 3B’A3KM MiXK eN1eMeHTamMmM CUCTEMM, 3B’A3KM MiXK nigcucTemMamm Ta
NPOrHO3yBaTW MOINBI BapiaHTM PO3BMTKY A0CNIAKYBaHOI baraTopiBHEBOI CUCTEMM OCBITU.

3MiHM B OAHOMY 3 KOMMOHEHTIB CUCTEMWU NPU3BOAATL A0 3MiH B iHLWMKX il KOMNOHEHTax. Hanpuknag, KOMNETeHTHICTb
(HeKOoMNeTEeHTHICTb) BUKIaZa4Ya MOXKe NPU3BECTU A0 3MiH Y TEXHOOFT, BUKNALAHHSA, B OpraHisau,ii negarorivHoro cepefosuia,
AKi B CBOIO Yepry BUKAMYYTb 3MiHWU B pe3ynbTaTtax NiAroToBKM cy6’ekTiB HaBYaHHA. ABO 3MiHW B KOHTUHIEHTI CyD’eKTIB HaBYaAHHSA
MOXYTb 06YMOBUTU HEODBXiAHICTb BHECEHHA 3MiH 40 TEXHO/OTi HaBYaHHSA | cneundikm negaroriyHoro cepefoBuLLa Towo. Bnane
OAHOMO eNeMeHTa Ha iHWMUI i CUcTeMy B LLiIOMY CYyNpPOBOAKYETLCA i Mepexofom 3 0O4HOro CTaHy A0 iHWOro i HabyTTAM HOBMX
CUCTEMHUX AKOCTEW, WO CAYrye NiATBEPAKEHHAM HafBHOCTI 3B’A3KIB B3aeMOAIl, MOPOAKEHHA, NEPETBOPEHHSA, YNPaBAiHHA 1
PO3BUTKY CUCTEMMU.

Y npoueci ¢yHAaMeHTaNbHOI NiArOTOBKM BYMTENS MPUPOLAHUYMX HAyK HeobXxigHO MOCTiIMHO MOHITOPUTK BiANOBIAl Ha
NUTaHHA, AK MaWByTHIN yuynTenb Bonoaie GaKTUYHUM maTepiaNom, AK 3aCTOCOBYE Cy4yacHi iHHOBALMHI TEXHO/OTII HaBYaHHA
TOLLLO. 3 TOYKM 30pY CUCTEMHOCTI, KOMMOHEHTaMM TaKOi CTPYKTYPW BUCTYNAIOTb: MeTa METOAMYHOI MiArOTOBKK, 3MICT METOAMNYHOI
niaroToBKM, TEXHOOrA MeTOAMYHOI MiAroTOBKKM, MeparoriyHe cepefosulle, BUKNAZa4y, Cy6’ekTM nigrotoBku. Bci BOHM
B33aEMONOB’A3aHi i 3MiHN B 0AHOMY KOMMOHEHTI NPU3BOAATb A0 3MiH B iHLUMX KOMMOHEHTaX.

CUCTEMHUIA CTUAb MUCNEHHA MalbByTHbOTO yuYuTENs NPUPOAHUYMX HAYK OPIEHTYE HA YyCBiZOMNEHHA O6’eKTUBHOI
HeobxigHOCTi gns  onaHyBaHHA Ky/bTYpOK BWMKOPUCTAHHA CUCTEMHOIO Migxo4y B SAKOCTIi  afeKBAaTHONO MeToAy,
BMKOPWUCTOBYBAHOIO B NpodeciiHii aianbHocTi. PaxoBa AianbHICTb yuntena byab-aKoi NpMpoaHMYOT ANCUMNAIHU PO3MNAAAETLCA
AK LificHa cucTema, WO BK/IOYAE B3aEMONOB’'A3aHi BUAM L€l AianbHOCTI. BogHoyac negaroriyHa AisnbHICTb — Ue npouec, Lo
PO3MNOYMHAETLCA 3 afaNTaLii, penpoAayKLii, BiATBOPEHHA 3HAHb Ta JOCBIAY, @ NOTIM NepexoanTb Y TBOpYe 36arayeHHs iCHyto4oro
pocsigy. LWnax Big NpucTOCyBaHHA y HaABHIA neaaroriyHiin cuTyauii — o ii nepeTBOpeHHA y TBOPYICTb CTAHOBWUTbL CYTHICTb
OUHAMIKM pob0TU BUMTENS. 33 Cy4ACHMUX YMOB 3POCTAHHA TEMNMIB HAKONMUYEHHS EMMIPUYHOTO | TEOPETUYHOrO MaTepiany B ranysi
NpPMpPOA03HABCTBA, MOCUNEHHA iHTerpauii y NpMpoAHMYO-HAYKOBIlA OCBITi, Ha MepeaHii NAaH, AK OAHAa 3 HaMBaXAMBIWMWX,
BMCTynae dpyHAaMeHTaAbHa | MeToA0/10riYHa NigroToBKa ManbyTHiX dpaxisLis.

HacTynHMm eTanom 3acToCyBaHHA CUCTEMHOrO niaxody A0 AOCHigKeHHA cuctemy ¢$axoBoi NiATOTOBKWU BYMTeNs
NPUPOSHUYMX HAYK € BUABNEHHA 3B’ A3KIB MiX eleMeHTamu Liel cuctemu. MNiakpecntoloyum BarKANBICTb 3B'A3KIB AK XapaKTEPUCTUKM
cuctemHoro o6’ekTa, |. bnaybepr i E. KO4iH 3a3HavaloTb, WO «CUCTEMHMI Niaxig BUXOOMTb 3 TOTO, WO cneuudika cKnagHoro
06’€eKTa (cMcTEMM) He BUUEPNYETLCA 0COBANBOCTAMM CKNAL0BUX T €NEMEHTIB, @ BUSHAYAETLCA, NEepPLU 33 BCe, XapaKTepom 38’A3KiB
i cniBBiAHOLWEHb MiXK OKpemumu enemeHTamm» (Bnaybepr & HOguH, 1973). [ocniaxKyoum xapaktep MOMKAUBUX 3B’'A3KIB MiX
efleMeHTaMu CUCTEMMU, BOHU 3pobuin cnpoby BU3HAYMTHM iX TUMOJIOTiO | BKAOYMAKM A0 Hel Taki TMnu 38’A3KiB: 3B’A3KM B3aEMOLT;
reHeTUYHi 3B'A3KM, KON OANH O6’€EKT BUCTYNAE AK OCHOBA AJ/1A MOSBM iHLWIOrO; 3B'A3KM NepeTBOPeHHs, TO6To nepexis 06’ekTa
(KomnoHeHTa) 3 OA4HOro CTaHy B iHWMK; 3B'A3KM MO6YA0BM abo CTPYKTYpHi; 3B'A3KM dyHKUiOHaNbHI, wo 3abesnevyioTb
KUTTELIANBHICTb 06’€KTA; 3B’A3KM PO3BUTKY, L0 3abe3neuyroTb AKICHY 3MiHY CTaHiB 06’€KTa; 3B"A3KM yNpaBAiHHA, AKi BUCTYNAOTb
Pi3HOBMAOM YHKLiOHaNbHUX 3B’A3KiB, abo 3B'A3KiB PO3BWUTKY. 3B’A3KM YyMpaBAiHHA, Ha AYMKY aBTOpiB, BigHOCATbCA [0
CMCTEMOYTBOPHOBa/IbHUX 3B’A3KiB. Y $axoBi NiaroTosLi BUMTENs NMPUPOAHMYUMX HAYK BCi NMepepaxoBaHi 3B'A3KM MalOTb CBOE
cneuundiyHe NPU3HaAYEHHS.

PE3Y/IbTATU AOCNIAXKEHHA

TakMM YMHOM, Y pe3ynbTaTi NPoBeAEHOro AOCNIAKEHHS BCTAHOB/IEHO, LLO 3 NO3WUji CMCTEMHOro nigxody ¢daxosy
LiANbHICTb yunTENa HeobXigHO PO3rNaAaTH AK LiNICHY CUCTEMY, AKa BK/IIOYAE B3aEMOMOB’A3aHi BMAM L€l gianbHoCTi. BogHouac
npodeciiHa negaroriyHa AianbHICTb — LLe NPOLLEC, WO PO3NOYMHAETLCA 3 aA4aNnTaLii, penpoayKLu,ii, BioTBOpeHHA 3HaHb Ta AOCBIAY,
a nNoTim nepexoamuTb y TBOpYe 36arayeHHa iCHyt4Ooro AocBigy BnacHuMm. LLnax Big npucTtocyBaHHA A0 iCHYtOYOi negaroriyHol
CUTyauii — 0 i nepeTBOpeHHA y TBOPYY AiANbHICTb CKNAAAE CYTHICTb ANHAMIKM pO6OTH BUNTENA.

daxoBa nigrotoBka manbyTHbOro BYMTENA NPUPOAHUYMX HAYK, AK CKAALHUK MefaroriyHoi cuctemu, BigHOCUTbCA A0
OVNHAMIYHUX CUCTEM, LLO aKTUBHO PO3BMBAIOTLCA. AKTUBHUI PO3BUMTOK O3HAYAE, LLO, 3MiHIOIOYMCH Nif BNAMBOM CEpesoBULLA,
cucTema NepeTBOPIOE 1 came cepenoBuLLe. Y MeXKax TaKoT CMCTEMM 3MiHW B NiArOTOBL BYMTENA HEOAMIHHO BUKAMKAIOTL 3MiHM
B MNOZaNbLUiN NiArOTOBL, YYHIB 40 XKUTTS, AKi, BCTYMMBLUM Y B3AEMOLIIO 3 CEPEA0BULLEM, 3MIHIOBAaTUMYTb MOr0. 3ayBarKMMO, LLLO
YMHHMKM CepefoBULLA MatOTb HEOAHAKOBE 3HAYeHHA AnA GyHKLioHYBaHHA cuctemu. OfHI 3 HUX BNAMBAOTb 6e3nocepeHbo Ha
BClO cuctemy abo okpemi ii enemeHTH (Nepexig Ha cTyneHeBy NiAroToBKY ¢axiBLiB Ta yNpoOBagyKeHHA KpeauTHO-TpaHchepHOi
CUCTEMM HABYAHHA Y BULUMX 3aKNaZax OCBIiTH), iHWI — BUCTYNatoTb GOHOM, HA AKOMY PO3rOPTAETLCA PYHKLIOHYBAHHA cMCTEMM
(nepexig, Ha N’'AaTMAEHHE HaBYaHHA, 36iNblIEHHA TePMiIHY HaBYaHHA B LWKOAI). 3@ LbOro Pi3Hi eNemMeHTU CUCTEMMU NO-Pi3HOMY
nos’A3aHi 3 cepeaoBULLEM | HEOAHAKOBO pearyoTb Ha MOro BNNBMU.

AIK BiA3HAYaN0CA BULLE, MK KOMMOHEHTaMW CUCTEMM iCHYIOTb NEBHi 3B’A3KM 1 BiAHOCUMHU. Cepen HUX BaXK/MBE Micue
nociaatoTb CUCTEMOTBIPHI 3B’A3KK. AHaNI3 NiTepaTypHux gxrepen (IrHatosa, 2001; InbiHa, 1997; KysbmiHa, 2001; /legHboBs, 1991)
3 laHOr0 NUTAHHA L03BO/IMB BCTAHOBMUTM, LU0 Y BUPiLLEHHI NPo61eMU BU3HAYEHHA CUCTEMOTBIPHUX YMHHMKIB iCHYE A,Ba HAaNpAMMU:
nepLInin, AKOro AOTPUMYIOTBCA NEPEBAXKHO AOCAIAHMKM MPUPOAHMYUX HAYK, MONATAE y BUBYEHHI ocobansocTen, cneundikm
CMCTEMOTBIPHUX 3B'A3KIB Y KOXHi KOHKPETHI cuCTeMi; Opyruit XxapakTepusyeTbca crpobamu BUAINEHHA 3a crneumdikolo Ta
YHIKaNbHICTIO KOHKPETHUX CUCTEMOTBIPHUX YMHHMKIB AK 3arasibHY 3aKOHOMIPHICTb, LLLO NPUTaMaHHa BCIM cucTemam 6e3 BUHATKY,
ane nNposABAAETbCA MNO-PI3HOMY Ha Pi3HUX PiBHAX opraHisauii (ABepbAHOB, 1985). 3aKNOYHOK NPOLLEAYPOID 3aCTOCYBaHHSA
CUCTEMHOIO NigxoAy A0 AOCAIAXEHHA neaaroriyHnx cuctem, 3a TeepakeHHam E. KOaiHa, € BuBYEHHA npoueciB KepyBaHHA, WO
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3abe3neyvytoTb CTabiNbHUIM XapaKTep iCHYBaHHA CUCTEM | LOCATHEHHA 3aMn/1IaHOBAHWUX pe3y/bTaTiB. YNPaBAiHHA MOXHA pPO3rnaaatv
AK CBIGOMMI i LinecnpaMoBaHWiA BNAMB HA CUCTEMY METOAMYHOI NIAFOTOBKWM BYMTENA NPUPOAHMYMX HAyK abo 1i okpemi
KOMMOHEHTM 3 MeTOo 3abe3neyeHHs YMOB A1a GYHKLIOHYBAHHSA, @ OTXKe, AOCATHEHHA NocTaBAeHUX winei. CouianbHi cuctemm
(AKOt0 € 11 cMCTema OCBITM) NOCTIMHO 3a3HAIOTb AK 30BHILLHIX TaK i BHYTPILLHIX BNAMBIB, AKi NPU3BOAATb iX Y 36yAXKEHWI CTaH i
nepeBoAATb Ha Hi/bLl BUCOKUI piBEHb CTPYKTYPHOI camoopraHisau;i.

HacTynHum eTanom po3BUTKY CMCTEMHOIO NiAXOAY € nepexia A0 CUMHepreTMyHoro abo, HaBiTb, 4O KOMMNEKCHOTO —
CUCTEMHO-CMHEPreTMYHOro nigxoAdy. PesynbTaTn AochnigKeHb y ranysi matemMaTU4HOro MOAEOBAHHA CKNALHUX BiAKPUTUX
CUCTEM NPU3BENUN A0 HAPOAKEHHA HOBOIO MOTY)KHOMO HaMpPAMKY B Cy4aCHOMY NPWPOAO3HABCTBI — CUHEpreTuku. AK i
KibepHeTMKa, CMHepreTMka — Le TaKOoX MiXKOUCUMNAIHAPHUA Nigxia. Ane AKWO B KibepHeTULi akueHT pobuTbca Ha npouec
ynpaBAniHHA i 06MiH iHbOpMaLji€lo, TO CMHEHEepreTMKa OpPIEHTOBAHAa Ha AOCAIAMKEHHA NPUHUMNIB Nobya0BM OpraHi3oBaHMX
CTPYKTYP: IX BUHUKHEHHA, PO3BUTOK i CamMOyCKNagHeHHA. CMHepreTuKa BiAKPUBAE ANA TOUYHOrO, KiNIbKICHOro, matemaTU4yHoro
DOCNIAKEHHA CUCTEM TaKi AKOCTI, AK iX HeCTabiNbHICTb, MHOXWHHICTb MOMANBUX LAAXIB 3MIHWU | PO3BUTKY, PO3KPUBAE YMOBHU
iCHYBaHHSA i CTIKOTrO PO3BUTKY CKNAAHWUX CTPYKTYP, AO3BOJISE MOAENOBATM KaTacTpodiyHi cuTyauii Towwo.

HeobxigHicTb BUKOPUCTAHHA CUHEPTreTUYHOro MiAXo4y B OCBITHbOMY NMPOLECI CbOTOAHI Hi B KOrO HE BMK/IMKAE CYMHIBIB.
Meparorika paHile iHWWX HayK Nigidwna Ao PO3YMiHHA LiHHOCTI CMHEPreTUYHWUX igei i BKe Mae ymmanuii fopobok vy
MeTo40N0ril, Teopil M NpaKTULi NeaaroriyHUX ocniaKeHb 3 AaHoi Npobnemn. BUABNEHI Helo CTOXAaCTUYHICTb i HeniHiiHICTb
nefaroriYHMX 3aKOHiIB, 0COBIMBOCTI iXHbOT Al 32 KOHKPETHUX NefaroriyHMX CUTyalid, HEOAHO3HAYHICTb X NPOABY, 3aNEXKHICTb
3aKOHOMIpPHOCTEN NeaaroriyHoro NPoLuecy Bif, 30BHILWHIX | BHYTPIWHIX yMmoB, 6ipypKaLiliHUI XapaKkTep HaBYa/IbHO-BUXOBHOTO
npouecy " Ni3HaBaNbHOI A4iANbHOCTI — yce e NPOoABMU BiLOMMX NONONKEHb CUHEPTETUKU.

BignosigHO [0 cMHepreTMYHOro TAaymadeHHA 6yaosu CBiTy, GinblicTb cUCTEM, WO iCHYHOTb Y MPUPOAI, HaNexaTb 40
cuctem BigkpuToro Tmny. Mixk HUMK MOCTIHO BiAOYBa€eTbCA OOMIH eHeprielo, pevyoBMHOW Ta iHGOPMaLLED, @ TOMY A1A HUX
XapaKTEePHUMM € MOCTiIMHA MIHAMBICTb i CTOXaCTUYHICTb. 3 MOHATTAM CTOXAaCTMYHOCTI TiCHO MOB’A3aHi ABMWaA ¢AyKTyauii Ta
6idypKauii. AKWO ckopuctatnca TepmiHonorieto |. MPUroxKMHa, TO MOXKHa BBaXKaTH, LLO BCi CUCTEMM MICTATb NiACUCTEMMU, KOTPI
nocTinHO GAyKTyoTb. |HOAI OKpema ¢ayKTyauia abo KombiHauis ¢ayKTyauit MoXKyTb cTaTu (B pe3ysbTaTi NO3UTMBHOMO
3BOPOTHOTO 3B’A3KY) HACTINIbKM CUABHMMM, LLLO iICHYIOUA paHille opraHisalis He BUTPUMYE iX i pyliHYeTbes. Y Lel nepenomHuii
MOMEHT, AKMI Ha3uBalTb TOYKOK bidypKauii, NPMHLMMNOBO HEMOXAMBO NepenbaunTv, B AKOMY Hanpsmi byge BinbysaTuca
noAanbWnii PO3BUTOK: YN CTAHE CTaH CUCTEMM Lie BiNbll XaOTUYHMM, YM BOHA nepenae Ha HOBMUM, BiNblw BUMCOKWUIA piBeHb
opraHisau,ii, AKWi1 |. MpUroXK1H Ha3BaB AMUCUNATUBHOO CTPYKTYPO1O. [lo CUCTEM 3 TAKMMU CTPYKTYPaMU BYEHI BiHOCATL KONIEKTUBU
(06’eHaHHA) BUMTENIB, YUHIB, CUCTEMY OCBITU Ta iH. (MpuroxuH & CreHrepc , 1986).

Ockinbku npouec i pe3ynbTaT ¢GyHKLIOHYBAaHHA METOAUYHOI CUCTEMWM HaBYaHHA NPUPOLHUYMX AUCLMMNIH CYTTEBO
3anexaTb Big cKknagy cyb’ekTiB HAaBYaHHA, Ba)KAMBO Oyn0 AOCNIAWUTU, AKUM YMHOM BifbOyBaeTbcA dopmyBaHHA daxiBua 3
CUHEepPreTMYHOT TOYKM 30py. Y NeaaroriyHii cuHepreTuui 34aTHICTb yuuTens A0 PO3BMTKY BAACHMX BHYTPILIHIX pecypciB —
OCOBUCTICHUX CTPYKTYp CBifOMOCTI, fAKi HafaloTb TYMAHHOrO CMMUCAY WOro  AiANbHOCTI, Ha3WBalOTb MeAaroriyHoto
camoopraHisaui€eto. 1geto0 Npo NpiopuTETHY POSIb OCOBUCTICHUX CTPYKTYP CBIZOMOCTI Y $pOopMyBaHHI A0OCBiAy camoopraHisauii
BucnosntoBann P. BapaHues, O. KHasesa, |. MpuroxuH, . XakeH, H. Llesenesa Ta iH. BoHa 6a3yeTbcAa Ha CMHEpPreTMYHOMY
TpaKTyBaHHi deHoMeHa peanisaLii, AKMIN NoNArae y 34aTHOCTI CUCTEMU A0 CaMONepeTBOPeHHs, To6To po3BuTKy. OcobauBicTIO
LMX CUCTEM € iX CMTPOMOKHICTb «BUPOLLYBATU» B CObI, «BUOYA0BYBaTMY i3 cebe HOBI AKOCTI. BUHMKHEHHSA BiNblL CUABbHUX CTPYKTYP,
LLLO MatoTb HOBI, CUAbHILLI AKOCTi, CTA€E MOKAMBMM 33 AOTPMMAHHA HU3KKU NeaaroriyHnx ymos (KpacHo6okuit H0.M., 2018).

Mepexia 0cobMCTOCTi A0 HOBOrO CTaHy (3 HOBMMMW SIKOCTAMM), AKMI BiAOYBAETLCA Y MpoLECi HaBYaHHA, PO3BMTKY Ta
BMXOBAHHSA, CYNPOBOAKYETLCA NEPEXMBAHHAM CBIAOMICTIO HOBMX BiAYyTTiB, HOBUX CUTYyaLil i CBOrO MicuA B HMX, MNif Yac AKUX
peanisyroTbC KPUTUYHICTb, MOTWMBALLIA, KOAi3ilMHiCb, pedNeKTUBHICTb, ONocepeaKOBaHICTb OPIEHTYBAHHA, ABTOHOMHICTD,
camoaKkTyanisalia, camopeanisauia. X HacnigKom moke ByTU NPUNHATTA OAHIET 3 ABOX MO3WL,i: COLiabHOrO NPUCTOCYBaHHA
(noBHOrO NigKOpPeHHA ymoBamMu cepenoBsmiLa), abo akTMBHOI TBOPYOT AiANbHOCTI 3 NepeTBOpPeHHA CUTyalil. Bpaxosytoum Te, WO
L5 NepeBaKHOI BiNbLWOCTI Ntoaen XapaKTePHUM € BaXKaHHA NPUCTOCYBATUCA A0 30BHILLIHIX YMOB, 3aBAAHHA BUKNaAayiB NONATAE
Y CTBOPEHHi TaKMX NegaroriyHmx cepeoBuLL, afanTaLia 40 AKMX CYNpPoBoAKYyBanacA 6 4OoCATHEHHAM 3an1aHOBaHUX MO3UTUBHUX
Ljinen po3BUTKY Y HaBYaHHI | BUXOBAHHI cy6’eKTiB OCBITHLOIO Npouecy.

3 ornagy Ha ue, y 3MICTi HaBYa/IbHOrO MaTepiany AOWiNbHO BUAIMUTU KOMMOHEHTU: Uinbosuli, eMoyiliHo-UiHHICHUU,
KpumuyHud, peghnekcusHull, meopyuli i pe2ynamueHuli (KpacHobokuli & TkaueHKo, 2018).

LlinboBMIA KOMNOHEHT 3MiCTy HaBYaZIbHOrO MaTepiany — Ue AuWe OAMH i3 WAAXiB, AKUIA nepenbadae ynpoBagKeHHs y
NPAKTUKY HaBYAHHA NPUPOLHUYMX HAYK CUHEPreTUYHUX igel. IHWKI Wwaax BYeHi NoB’A3yI0Tb 3i CTBOPEHHAM cneLiabHUX KypciB
iHTErpaTMBHOIO XapaKTepy, B OCHOBY AKMX MatoTb ByT NOKNafEeHi OCHOBHI CMHEPreTUYHI Nigxoan A0 NoAcHeHHA byaosu CaiTy.
[ocBig NpakTMYHOI pob0TH BYUMTENIB CBIAYMT, LLLO TaKi iAel MOXKYTb OYTU BUKNAZEHI B LLKOAI HA AKICHOMY PiBHi, AKOrO A0CTaTHbO
ONA PO3YMIHHA YYHAMW CUCTEMHOTO XapaKTepy HaBKOIMLLHBOTO CBiTY AIK 06’€KTa Ni3HaHHA, MOro LinicHOCTI Ta eAHOCTI. Y 3B'A3KY
3 UMM, BYEHUMMU BUCNOBAIOIOTHCA AYMKM LWLOAO HEOBXiAHOCTI NOBYAOBU KOHLENTYAaNbHO HOBMX LUKINIBHUX NiAPYYHUKIB, Y AKUX
inei €QHOCTI OTOYYIOYOrO CBIiTY, CUCTEMHOCTI W camoopraHisauii 6yayTb CTPUMKHEBMMM, HABKOIO AKUX rPynyBaTUMYTbCA
3arasibHoONpeAMeTHi 3HaHHA (TKayeHKo & KpacHobokuit, 2019). Hacamnepeg, ue cTocyeTbes ¢isukn — dyHAaMeHTY Cy4yacHoro
npvpoao3HascTBa. Ha cboroAHi po3pobaAeTbca MeToA0/10riA HOBOFO 3MICTY NPUPOAHUYOI OCBITU, 3riZHO 3 AKOK CTBOPEHHA
y3ara/ibHIOKYMX HaBYANbHUX KYPCiB, WO 6a3yloTbCA HA iAeAX CUHEePreTUKKU i opieHTOBaHI Ha GOPMYBAHHA LiNICHOTO yABNAEHHA
npo couionpupoaHe cepesosuLle, € 0608’A3KOBUM il CKNagHMKOM. BignosigHo [0 Liei meTo4on0rii, 3MICT OCBITH, Y TOMY YMCAi i1
NPUPOAHNYOI, MOBUHEH POo3riAAaTUCA HabaraTo WMpLWEe HiK nonepeaHi neparorivHoO afanToOBaHWMI COLiaNbHUIM AOCBIg,
NOACTBA, AKUI ICTOPUYHO 3aBXKAM TOTOXHUI 33 CBOEKD CTPYKTYPOIO NHOACHKIM KyAbTypi. YCNiWHICTb BUPILLEHHA LbOro 3aBAaHHA
nos’s3aHa 3 NiABMLWEHHAM LiIHHICHOrO MOTEeHLiaNy OCBiTU, W NPUPOAHUYOI 30KPEMa, 3 BUXOLOM 3a MEXi TeXHOKpaTUYHOI
napagurmu; 3 BTIIEHHAM Y HbOMY Ky/AbTypOBiANOBIAHOCTI, rymaHisauii M rymaHiTapusauii; 3 BMX040OM Ha nepeaHin nnaH
LiHHICHOTO 3HaHHA; 3 GOPMYBAHHAM LLINICHOT, 0COBUCTICHO 3HAYYLLOT KAPTUHM CBITY.
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Peanisauis cuctemHoro nigxoZy B OCBIiTHIM ranysi MOXAMBa /iMWIE 3@ YMOBW iHTerpauii NpupogHMYO-HayKoBOro i
rYMaHiTapHOro 3HaHHA, 3aBAAKW AKIA BUABMAETBCA MOX/IUBUM BMIMB GYHOAMEHTA/IbHUX 3aKOHIB NPUPOAM Ha NOBCAKAEHHE
KUTTA NIOAMHMN, Ti TBOPYICTb, NPaLLO 1 NOBEAIHKY. | BUMTENb NPUPOAHUYMX HAYK NMOBUHEH BYTWU roTOBMIM A0 3A4IACHEHHA TaKoi
poboTu (KpacHobokuit H0.M., 2018).

OpHMM 3 OCHOBHWMX KOMMOHEHTIB $axoBoi MiArOTOBKM MaMBYTHIX yuuTeniB NpUPOAHUYMX HayK € 3MICT OCBITH, AKMI
nepeXKMBaE Nepios CEPHUO3HUX i CYTTEBMX 3MiH, NOB A3aHMX i3 NEPErnafgoM iCHYHUMX NigX0AiB A0 HAaBYAHHSA CTyAeHTiB. OueBMAHO,
LU0 HOBI NiAX0AM A0 OpraHi3auii HaB4anbHOro npouecy 3 Gi3nKu, Ximii, 6ionorii ynpoBaAXKyHTLCA Y NPAKTUKY Yepes NoLYK HOBUX
WANAXiB NOCUNEHHA GyHAAMeHTaNbHOI M MEeTOAMYHOI NiAroTOBKM BuUMTens. CUMHepreTMYHU nigxia FPYHTYETbCA Ha edekTi
NOCW/IEHHS BMNJ/IMBIB Y HaBYaHHI 33 paXyHOK BUKOPUCTAHHA HaB4YabHOI iHGOpMaLii, AKa HAAXOAWTb 3 Pi3HUX AXKepen i yepes pisHi
peLenTUBHI KaHANW CPUNHATTA, BUMArae ypaxyBaHHs cneundikv npegMeTHUX 3HaHb, Bifbopy BiANOBIAHUX MeTOANYHMX 3acobiB
i npuitomis poboTH 3 Heto. 33 LbOro eHeprisi, AK edpeKT NigBULLEHHA Pe3yAbTaTUBHOCTI HAaBYaHHA 3a PaxXyHOK B3aEMO3B’A3KY W
B32EMOCNPUAHHA Pi3HUX BNUBIB, MOXKe peanizyBaTmca Yepes BUKOPUCTAHHA B HABYA/IbHOMY NpoLLeci 3 MeTOANYHUX ANCLUNAIH
KYABHOTO 1 HAOYHOrO», «abCTPAKTHOrO M KOHKPETHOTO», KAKICHOTO M KiNbKiICHOTO», «penpoAyKTMBHOrO W NpobaemHoro» y ix
B33aEMHMX Nepexoaax.

BUCHOBKM TA NEPCNEKTUBU NOOANbLUUX AOCNIAKEHD

3acTocyBaHHA CUMHEPreTUYHOro nigxody [0 OHOBJ/IEHHA 3MICTy MPUPOAHMYOI OCBITM [03BONAE MPOEKTYBaTM M
KOHCTPYOBaTK cucTeMy $HaxoBOi MiAroTOBKM BUMTENIB NPUPOLHMYMX HAYK, LLO CAMOOPraHi30BYETLCA i 34aTHA A0 NOCTIHOrO
CamMOpPO3BUTKY. 3 MO3uLiM KoHUenuii camoopraHisauii, manbyTHi negarorn malTb OnaHyBaTW pi3Hi mMeTogu W TexHonoril
HaBYaHHA, Wo6 ByTK roToBMMM [0 34INCHEHHA iX BMOOPY Nif Yac naaHyBaHHA HaBYasbHOro npouecy. /inwe 6araTtorpaHHicTb
PO3BUTKY BUUTENA, PO3MAITTA MOro iHTepecis, H6axaHHA MocTiiHO 36aravyBaTu cBili npodeciiHuii [OCBiA, BIAKPUTICTL Ans
CNPUMAHATTA HOBOI iHbOpPMaLii i BCbOro apceHany MeTogUYHUX 3HaHb € YMOBAaMWU BUHWKHEHHA 1 PO3BUTKY METOAMYHOI CUCTEMM
BuMTeNA. Y 3B'A3KY 3 UMM aKTya/bHOWO CTae npobsema — AK y npoueci NiArOTOBKM CTYAEHTA A0 METOAMYHOI AiANbHOCTI
chopmyBaTh y HbOFO NOTPeby y HenepepBHIi OCBITI, AK YNPaBAATM MOro Mi3HABa/IbHO AiANbHICTIO HE YNPaBAAOYM, AK MAIUM
PEe30HaHCHMM BMIMBOM NiAWTOBXHYTU cucTeMy (Cy6’€KTa HaBYaHHA) HA OAMH i3 BAACHUX i CNPUATAMBUX AA HbOTO LWAAXIB
PO3BUTKY, AK 3a6€3MeYnTn NOro CaMOKEPOBAHWUIN PO3BUTOK, 34aTHUIM A0 CamMOoNiATPUMKK. Bignosigi Ha Li nMTaHHA HeobxigHo
3HAXOAMTM | Yy XapaKTepi B3aEMOBIAHOCUMH MiK BMKNadayamu i cyb’eKTamy HaBYaHHA; i B 0COBAMBOCTAX MNeAaroriyHoro
cepefoBuLLa, B AKOMY HaBYAtOTbCA CTYAEHTM (YUHi); i y BUOOPI TEXHONOTIM HAaBYaHHA MabyTHIX yunTeNiB NPUPOLSHUYMX HAYK, WO,
Ha HalWy AYMKY, 1 CKIaAa€ 3MiCT MOXK/IMBUX NOAANbLINX AOC/IAKEHD.

3rigHO 3 MPUMHUMMNAMW CUHEPreTMYHOro nigxo4y A0 CaMOOpraHisauii CKAagHUX CUCTem CTBOPEHHA | peasisauia
CUHepreTMYHOi mogeni ¢axosoi NiAFOTOBKM MaMBYTHIX yuuTenis NpuUpoAHMYO-HAYKOBOIO CNpAMYBaHHA MaE€ 34ilMcHIOBATUCA
6e3nocepesHbO 3aKNaZamMM BULLOT OCBITM, @ TEMNM 34iMCHEHHA LbOro NPOLLECY 3a/1e¥KaTb Bif y4acTi i rOTOBHOCTI Or0 y4aCHUKIB
— BMK/IA[AuiB i CTYAEHTIB, AKi MOXYTb fIK NMPUCKOPIOBATU oro nepebir Tak i ranbMysaTh. 3a3HAYMMO, LLO XapaKTep i 3micT
B33aEMOBIZHOCUH BUKNAAaYa i CTYAEHTIB CTAHOBAATb AAPO0 OyAb-AKOi CUCTEMU BULLLOT OCBITU, @ TOMY HAbBYTTA HEKO CUHEPreTUYHUX
puC i 34aTHOCTI A0 CNPUNHATTA iAel 4eMOKpaTM3aLii i rapMOHIMHOro po3BUTKY CYCnifbCTBA, Nepeaycim, 3aiexaTb Bif Toro, B
AKOMY NPOCTOPI PO3ropTAOTHLCA Lii B3AEMMHM, | UM OPIEHTYIOTHCA MO0 YYAaCHUKM Ha NPUHLMMM HENiHIMHOCTI, BiAKPUTOCTI CBITY,
CKNAAHOCTI i HEMPOrHO30BaHOCTI CKAAHMX NPOLLECIB | cUcTeM.

TaknMm YMHOM, NPOoeKTyoun $axoBy NiArOTOBKY MAMBYTHIX yuuTeniB NPUPOAHUYMX HayK, HEOOXiAHO BpaxoByBaTW i
BMPOBaAKyBaTM 0COB/IMBOCTI CUCTEMHO-CUHEPTEeTUYHOIO Niaxoay. AayKe 3a3HaYeHU Nigxia BUSHAYAETLCA AK 3ara/ibHOHayKOBa
MeTOA0/10rYHa KoHLenLisn, ocobanea cTpaTeria HAYKOBOro Ni3HAHHA i NPAKTUYHOI AiANbHOCTI, WO 30PiEHTOBYE Ha AOCAIAKEHHSA
CKNaAHNX 06’eKTIB AK AAKMUX CUCTEM, 3 MOAANbLUIMM MOAINOM iX Ha Binbl NpocTi moaeni.
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SYSTEM-SYNERGETIC APPROACH IN PROFESSIONAL TRAINING OF THE FUTURE TEACHER OF NATURAL SCIENCES
Igor Tkachenko, Yuri Krasnobokyj
Pavlo Tychyna Uman State Pedagogical University, Ukraine

Abstract. In the article, the analysis of modern ideas, models, hypotheses, theories, and the authors' own experience, provides methodological

approaches to the practical implementation of a system-synergetic approach in the process of professional training of future teachers
of natural sciences has been based.
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Formulation

of the problem. There is a need to analyze the possibilities of a system-synergetic approach to the interpretation of the concept of
professional training of future teachers of natural sciences, which can serve as a basis for a new idea of the methodological system
of teaching basic sciences.

Materials and methods. Systematic analysis of scientific sources, which represents a systematic and synergetic approach in pedagogical research,

was chosen. One of the methodological approaches to the study of complex phenomena is a systematic approach, which has become
widespread in various fields of scientific knowledge, including pedagogical. The systems approach, as a general methodology of
systems research, follows directly from the principle of systematics, which considers the object as a set of elements that are in a
certain interaction between themselves and the world, and understanding the systemic nature of knowledge, which is especially of
education. The critical analysis of publications of other authors on this problem, the method of synthesis of available data with the
results of the experimental implementation of the authors of this article system-synergetic approach in pedagogical practice is based.

Results. As a result of the research, it was found that the process of professional training of future science teachers, as a component of the general

Conclusions.

educational system, belongs to the dynamic systems that are actively developing. Active transformation means that changing under
the influence of the environment; the system affects and transforms the environment itself. In the process of fundamental training
of a science teacher, this dynamism lies in the need for constant monitoring of answers to the question of how the future teacher
owns the actual material and how he uses modern innovative learning technologies. From the point of view of systematics, the
components of such a structure have the purpose and content of methodological training, the technology of methodological training,
educational environment, teacher, subjects of training.

The system-synergetic approach on the effect of strengthening the influences in learning using educational information coming from
different sources and through different receptive channels of perception requires consideration of the specifics of subject knowledge,
selection of appropriate tools and techniques is based. Given the principles of a synergetic approach to the self-organization of
complex systems, the implementation of a synergetic model of professional training of future teachers of science can be carried
directly by higher education institutions, and the pace of this process depends on the participation and readiness of his society.

Keywords: system, professional training, system-synergetic approach, future teacher, natural sciences.
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HE®OPMA/IbHA MATEMATUYHA OCBITA: AHA/I3 BEB-PECYPCIB

AHOTALIA

DopmynoeaHHA Npobaemu. 3HUMEHHA AKOCMi MamemMamu4Hoi 0ceimu yinbosux 2pyn (y4Hi8cbKa i cmydeHmcbKa Mos00b), 8idcymHicmo
pigHo20 docmyny 00 AKICHOI MamemMamu4yHoi oceimu He3asneMHOo 8i0 MiCUsA MPOXUBAHHA, cmaHy 300p08’A, coyianbHo20
cmamycy; cnadaHHA momueayii monodi Ao 8UBYEHHA MOYHUX HAYK, 30KpPEMA MAMeEMAMUKU 8U3HA4YAOMb nompebu nowyky
Cy4acHUx oceimHix pecypcie i HagyanbHUX popm, 30amHux 3abe3nequmu iHmepec 00 8UBYEHHA MAMEMAMUKU 6e3 3HUMEHHS
AKOoCcMi ma pe3ynbmamugHocmi.

Mamepianu i memodu. Bubipkosy cykynHicme 0ocnioxceHHA ckaanu 10 3a2aan6H000CMynHUX yKpaiHOMoBHUX e8eb-pecypcie 018 suBYeHHsA
MamemamuKu oHAalH, 8usHa4eHi 3a pelimuH2OM MOWYKOBOI Npo2pamu. BukopucmaHo maki memoou AK KOHMeHM-aHaslis,
CUHMe3, NMOPIBHAHHSA, OMUC 00EPHCAHUX pe3yabmamie 00CNiIOHeHHS, Y3a2a1bHEHHS.

Pe3syaemamu. 3a pesynsmamamu O0CniOHEHHA 8U3HaYeHO meHOeHyii: 1) 3abe3nevyeHHA IHMepHemM-cmMopiHOK naHenAMU OHAAlH-
PO3paxyHkis, AKi, 3 00Ho20 60Ky, 00380sa510Mb 30ilicHIO8AMU camonepesipKy 8ipHOCMI 00epHaHux po3e’askKie, ane, 3 iHWOo20
60Ky, 6ydy4u 3acmocosaHuUMU 08 A8MOMAMUYHO20 PO38’A3YBAHHA MaMeMamu4HuUx 3a0a4, He 00380/70Mb 080s00i8aMU
6a308UMU MAMEMAMUYHUMU YMIHHAMU; 2) cripouwjeHicms, yHighikosaHicme nodauyi meopemuyHux mamepianie abo nosHa
8idcymHicme meopii, wjo ympyoHoe abo Ha8iMb YHEMOXIUBAIOE BUBYEHHA MAMEMAMUKU camocmiliHo, 6e3 HassHocmi 6a3zosoi
mMamemamu4Hoi Mid2omosku ma 00380/8€ 3aCMOCO8Y8AMU pecypcu auwe AK 00noMixcHuUl iHcmpymeHnm, 3) nepeeamcaHHsA
8idcymHocmi aemopcmea 3aday i 3a80aHb, W0, Ha HAwy OYMKY, YHeMOM(IUB/MIOE 8idnosioanbHicme asmopie 3a nodaHuli
KOHMeHm, 3HUXYE pieeHb lio2o cucmemHOCMi, HayKo8oi ma memoOu4yHoi o0brpyHmosaHocmi; 4) BUKOPUCMAHHA peKaamu
periemumopcbKux ma 000amKo8UX MAAMHUX OCBIMHIX rocaye, 078 KomepuiliHux yined, WO 3HUMCYE MOMCIU8OCMI
ducmaHyiliHozo camocmiliHozo 8UBYEHHA MAMEMAMUKU Ma Hieenre YiHHICMb HepopmanbHOi mamemamuy4Hoi oceimu
3acobamu IHmepHem; 5) HedocmamHicme 3opieHMo8aHocmi Po3pPobHUKI8 HaBYAAbHUX Mamepianie Ha pi3Hi 8ikosi epynu npu
8UBYEHHI MaMeEMAMUKU, 8i0cymHicmb 3a80aHb Pi3HOI CKAAOHOCMI, OpPIEHMAYiA HA MPO2PAMY WKiNbHO20 KYpCy Mamemamuku,
wWo obMexcye p038UMOK Mi3HABAAbHUX MomMpeb Kopucmyeadis, He 8pax08ye Mi3HABAbHI iHMepecu pi3HUX 3a 8iKOM i cmamycom
epyn.

BucHO8KU. Pe3yanbmamu 00CniO#eHHA Mpe3eHmMyoms 8ax1U8i meHOeHYii cmaHo8a1eHHA MameMamu4yHoi IHmepHem-ocsimu. lepcnekmusu
nodanebwux 0ocnidnceHb ybayaromecs y 8UBYEHHI OCBIMHIX i Mi3HABAMALHUX 3anumie Kopucmyeadie eeb-pecypcie i3 HA8YaHHA
MamemamuKu OHAAUH 3008 MOXAUBOCMI CMBOopPeHHA Modesi edheKmusHo20 8eb-pecypcy.

K/TKOYOBI C/IOBA: Ha84aHHA MamemMamuku, HeghopmanbHa oceima, 8eb-pecypcu 3 8UBYEHHA MAMEMAMUKU, KOHMEeHM-aHasi3, BUBYEHHS
MamemamuKu OHAAUH.

BCTYN

MocraHoBKa npobnemu. 3a gaHMMuK npec-cyxbm MiHicTepcTBa OCBiTM i HayKM YKpaiHW, 3aCHOBAaHMX Ha pe3y/ibTaTax
DOCNiAKEHHs AKOCTi 0CBiTM 3a gonomoroto Tecty PISA 'y 2018 poui, 36% yKpaiHCbKMX LUKOAPIB HE MatoTb HaBiTb 6a30BOro piBHA
MaTEMaTUYHUX 3HaHb i yMiHb (CTpyTMHCbKMIM, 2019). TobTO, Nepes HayKOBUAMM i NpaKTMKaMM CbOrOAHI MOCTaE 3aBAaHHA
BMBYEHHA CUCTEMHUX MOXK/AMBOCTEM MNiABULLEHHA AKOCTi MaTemaTM4yHOi OCBiTWM, 3abe3neyeHHAa A[OCTYNHOCTI A0 sAKicHOl
MaTeMaTUYHOI OCBITM Pi3HMM KaTeropiam HaceneHHA 3a BiKOM, MiCLLeM | TUMOM MPOXUBAHHA, coLianbHUM cTatycom. OaHUM i3
iHCTpyMeHTiB 3a6e3neyeHHA J0CTyny A0 OCBiTHIX NOCayr € 6e3KoLWTOBHA HedpopManbHa OCBiTa 3acobamMu |HTepHET-HaBYaHHA.

AHani3 aKTyanbHUX pocnipKeHb. Ponb HebopmanbHOI OCBITU y 3abe3neyeHHi HaBYaIbHUX, OCBITHIX, NpodeciiHMX Ta
0CcobuCTMX NOTPE6 KOPMCTYBAYiB PO3rAAHYTO Y PobOTax AOCAIAHMKIB CydacHMX BUAIB | popm 3abesneyeHHA OCBITU BNPOAOBK
KuUTTA. ABTOpamu (TopaeHko, 2017; Nlyk’aHoBsa, 2016; Nasnuk, 2017; Ciraesa, 2011) oxapakTepnu3oBaHO PoJib Ta XapaKTepooriyHi
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03HaKM HedOopManbHOI OCBITH, ii 3HAYEHHA B 3MiHEHUX YMOBAX iHPOPMALLIMHOro CycninbCTBa. BcTaHOBNEHO, WO cyyacHi dopmu
HaBYaHHA BNPOAOBXK XUTTA NepenbdayatoTb 3abe3neyeHHA ONTUMaNbHOTO PiBHA Komn'toTepusalii HaBYaHHA (ByT & MaHyeHKo,
2016).

OpfHaK, MOXIMBOCTI IHTEpHET-cepeoBULLA Y HAZAHHI AKICHUX HeGOPMANbHUX OCBITHIX MOCAYT, Y T.4. 3 MaTeMaTUKK, Wwe
He 6y/aM NpeaMeTOM OKPEMOTO JOCNIAXKEHHS.

Mema pocnifKeHHA — BU3HAaYeHHA OCHOBHUX TeHAeEHLi HepopMabHOI MaTeMaTUYHOI OCBITM OHNAMH 33 AONOMOrOt0
KOHTEHT-aHani3y Beb-pecypciB 41a BUBYEHHSA MaTEMATUKMU.

METOAU AOCNIAXEHHA

[na poCATHEHHA MeTW AOCANiAKeHHA Bynn BMKOPWUCTaHI Taki MeToAM AK: KOHTeHT-aHani3 Beb-pecypciB 3 BMBYEHHA
MaTeMaTUKWN Aa BU3HAYEHHA PiBHA X BiANOBigHOCTI noTpebam 3406yBaYiB MaTeMaTUYHOI OCBITW; CMHTE3 Ta y3arajibHEHHs
BMCHOBKIB LLOZAO HamMoBHIOBAHOCTI Beb-pecypciB, iX CNPAMOBAHOCTI Ta LineBignoBiAHOCTI; ONUC i NOPIBHAHHA OAEpPMKaHUX
pe3ynbTaTiB fOCNIAXKEHHSA 1A AKICHOTO Ta KiNbKICHOro aHanisy 3micTy HepopmasibHOi MaTeMaTUYHOI OCBITU OHNAMH.

PE3Y/IbTATU AOCNIAXKEHHA

Beb-pecypc — iHpopmauiiHMi iaeHTMdIKaTOp, AKWMI [03BOASE 34JIMCHIOBATA MOWYK B mepexi |HTepHeT. Hamu
aHanisyBanuca 3araNbHO4OCTYNHI (BiAKPUTI AnA ycix KopucTyBadis) iHGopmaLiiliHi Beb-pecypcy, o MICTATb TEMaTUYHI caliTh 3
BMBYEHHA MaTEMATUKK.

KpuTepii aHanisy: BignoBigHiCTb BiKy, BigNOBIAHICTb POKY BWMBYEHHS MaTeMaTUMKW, TemMaTUyHa BigMNOBIAHICTD,
rpagytoBaHHA 3a PiBHEM CKNAAHOCTI, iIHTEPAKTUBHICTb, HAABHICTb iIHCTPYMEHTIB AR OUiHIOBAHHA, HAABHICTb Teopii BUBYEHHSA
MaTeMaTWKK, 3a3HAYEHHA aBTOPCTBA, BiACYTHICTb NPAMOT peKIaMu, HAABHICTb [,0AATKOBUX NAATHUX abO 3aKPUTUX NOC/YT.

LLkana ouiHtoBaHHA: 0, 1, 2, 3 6anu (0 — iHGOpMaLia 33 0O3HAYEHUM KpPUTEPIEM BiACYTHA NOBHIicTO; 1 — iHpopmauia 3a
KpUTEPIEM € HEMOBHOID; 2 — WWMPOKE Ta NOBHE NpeAcTaBAeHHA iHbopMaLii 3a KpuTepiem, 3 — HaABHICTb KPeaTMBHOI, LiKaBoi,
HecTaHAapTHOI iHpopmauii 3a KpuTepiem). Ona KputepiiB «HaAaBHiCTb NpAMOiI peknamm» i «HaABHiICTb 40AATKOBUX NAATHUX
nocnyr» 6anam NPUCBOIETLCA HEraTUBHE (Big eMHE) 3HAYEHHA ANA YHUKHEHHA BMNIMBY Ha 3POCTaHHSA 3ara/ibHMX 6aniB OLiHKK
AKOCTi Be6-pecypciB 3 BUBYEHHA MaTEMATUKM.

BubipkoBa cykynHicTb gocnigyeHHa: 10 ykpaiHOMOBHUX BeB-pecypciB A1 BUBYEHHA MaTEMATUKM OHNAMH.

Cnoci6 ¢opmyBaHHA BUBIPKOBOI CYKYNHOCTI: cepiliHWiA, CyLinbHO-THi3a0BMIA. Bubipka aBnse coboto cepito Beb-pecypcis,
BifibpaHUX MexaHiYHO 3a PEWTUHIOM MOLWYKOBMX CUCTEM SIK TaKMX, LLO Halbinblwe BignoBifaloTb MOLYKOBOMY 3anuTy Ta
NpPOoaHani30BaHMX CyLbHO.

Mowykoesuli 3anum: «BUBYEHHS MaTEMATUKM OHAaNH» — 535 000 pe3ynbTaTiB NOLWYKY. XapaKTepHO PUCOD IHTepHeT-
CTOPIHOK, AKi BUCBITUAMCA B pe3ynbTaTi MOLIYKOBOro 3anuTy, € iX BiANOBIAHICTb 3aTpebyBaHit TemaTuLi, MiHIMyM peKknamHmx
npoAayKTis. OAHaK, NpyU reHepyBaHHI BiANOBIAEN Ha Lei 3annT 3HaYHa YacTMHA Beb-pecypciB NOAAETLCA POCiMCbKO MoBoto. Byno
06paHo 5 nepLlimx 3a perTUHIOM MOLUYKaya CauTiB A/1A aHani3y, AKi NOBHICTIO BigNoBiganM 6 BMMoOram 3arasibHOLOCTYMHOCTI,
YKpaiHOMOBHOCTI, BiACYTHOCTI peecTpau,ii abo foaaTKoBux Al gns foctyny Ao iHpopmaldii.

BianoBigHO, Hamu AocnigKyBanncAa TaKi Beb-pecypcv 3 BMBYEHHA MATEMATMKM 33 UMM NOLYKOBMM 3annTOM
(NeNe1-5).

1. Pecypc OnlineMSchool (http://ua.onlinemschool.com/math/practice/) — cailT 3 BUBYEHHA MaTeMaTUKM AN LWKONAPIB
i cTyaeHTiB. Mana canTy BKAtOYaE B cebe TaKi po3ainv: BNpasu 4/1A PO3BUTKY MAaTEMATUYHUX YMiHb | HABUYOK; Ka/IbKyNATOPU ANA
nepeBipKM MpPaBWUAbHOCTI PO3B’A3KY; AOBIAHWMK 3 TEOPETUYHMMK MaTepianamu; Tabauui Ta dopmynm 3a Temamu. Cant
po3pobnerHnii Muxaiinom [oBUKOM. MMepeBarolo pecypcy € aBTOPCbKi OHMAMH Ka/fbKyAATOpU A1A Po3B'A3aHHA 33adady 3
MaTemMaTUKn, anrebpu, reomeTpii, Teopii MMOBIPHOCTI, BULLOI MaTeMATUKK, AKI CAMOCTIHO 3a 3aJaHUMM JaHMMKU PO3B’A3YIOTb
334a4i Ta NPOMNOHYIOTb NMOKPOKOBI PO3B’A3KM A/1A CAMOaHasli3y Ta HaBYaHHSA.

2. Cubens MatematuKa (https://cubens.com/uk) — nopTtan 3 AUCTaHLINHOIO BUBYEHHA e1eMeHTapHOI, WKINbHOI Ta BULLLOT
MaTemMaTMKW. Mana caiTy CKNafZaeTbCA 3 PO34iNiB: AOBIAHUK 3 TEOPETUYHUMM MaTepianamu; KanbKynaTopu (3asBneHi, ane
HeAoCTynHi); Tabauui Ta dopmynun; nobyposa rpadikis. MopTan AOCTYyNHUM Ha 11 moBax. 3HAaYHMUM MiHYCOM pecypcy €
3asB/IEHICTb BE/IMKOTO CMEKTPY TeM i NOCAYT, AKi Npu poboTi 3 AOBIAHWKOM € HacnpaBAi 0OMexKeHUMu.

3. FIZMA.neT — maTemaTuKa oHnaitH (http://fizma.net/) — cailT cTBOpeHO AnA MOACHEHHS HOBOro marepiany, Moro
CaMOCTIMHOro BUBYEHHSA, MOBTOPEHHSA Ta y3ara/sbHeHHA Ta po3B’A3yBaHHA 3a4a4. F0/10BHA CTOPiHKA CalTy CKNAAAETLCA 3 PO3iNiB:
MmaTemaTuKa, anrebpa, reometpis, iHpopmaTmKa. LlikaBuM eNleMeHTOM CalTy € HasBHICTb AMHAMIYHUX MaTEMATUYHUX MOSENeN,
OOCTYMHUX ONA [OCNIAXKYBAHHA KOPWUCTYBA4Yam MpPU BHECEHHI BNACHUX AaHUX i napameTpis. Heponikom caiTy yBaKaemo
0O6MENKEHICTb TEM AN BUBYEHHS.

4. Camoyudka (http://www.samouchka.com.ua/ukr/_matematyka/) — pecypc 4/ia MiArOTOBKM [0 LIKOAM Ta Y4HiB
MOANOALIOT WWKOAU, Ha AKOMY NpeAcTaB/eHO mMmaTepiann 3a po3ginamu: OCHOBU maTeMaTuku, 1 aecaTtok, 2 gecaTtok, 1-4 knacu,
maTemaTmka «PocTok», 3agavi i piBHAHHA. OKpemo npeAcTaBAeHa CTOPiHKA ANA BUBYEHHA MaTeMaTMKKU No nporpami «PocTok»
33 nigpyyHukamm J1.I. MNeTepcoH. Pecypc po3paxoBaHO WBKUALLIE HA BYMTENIB MAaTeMaTUKK abo ntogel, AKi Ha Hili 3HalTbCA,
OCKIiNIbKM CaMOCTIilHO po3ibpaTnca y 3anponoHOBaHMX BNpaBax AUTUHI | 6aTbkam moxe ByTu cknagHo.

5. MepcoHanbHWiA canT BuMTens matematuku J1.0. aspunbyeHko (http://teachmath.ks.ua/) — caiit gna suutenis
MaTeMaTUKM 3aKNAAiB 3arabHOT OCBITK i3 METOAMYHUMM PEKOMEHAALIAMMN Ta aBTOPCbKMMM Po3pobKamm oKkpemmux Tem. Mana
CaWTy CKNAZAETbCA i3 PO3AiNiB: KOPUCHI MOCUNAHHA, MeToAMYHa poboTa, CaMOOCBiTa, a TaKOXK 3ibpaHMXx maTepianis 3a
KaTeropiamu: Bi4eo NPO MAaTEMATUKY, BUBYEHHA MAaTEMATUKM OHNAVH, BYMTENO MaTeMaTUKHK, ranepes, disHantecs 6inbwe, ANA
11 knac, ANA 9 knac, enekTpoHHi nigpy4yHukn, 3HO, KnacHOMY KepiBHWKOBI, MeToaMYHa poboTa, MeToanYHa CKapOHWYKa,
ny6nikauji, Hawa WKoNa, No3aknacHa poboTa, CTopiHKa 064apOBaHOT AUTUHU, BI3KYNBTXBUANHKM, LiIKABUHKM.
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Mowykosuli 3anum: «MaTemMaTUKa OHMANH yKpaiHcbKoto» — 5 800 000 pe3ynbTaTiB MOLWYKY. XapaKTEPHOK PUCOIO
reHepyBaHHA pe3y/bTaTiB MNOLWIYKY 3@ TaKMM 3anNuTOM € NepeBa*kaHHA NPOAYKLII pPeKNaMHOro Xxapakrepy, B TOMYy 4ucChi
aBTOMAaTUYHE BUBEAEHHA Pe3ynbTaTiB 3 Nigrotosku Ao 3HO, Wo He 6y/N0 METOK HaLOoro AOCNiAXKeHHA. AK i y nonepeaHbomy
BMNAAKY, 419 fOCNiAKeHHA 6yno obpaHo nepui 5 aKTMBHMX NOCKMNAHb, AKi BiAMNOBIAA0Tb 3a3HaveHum Bumoram (NeNe6-10).

6. Learning.ua (https://learning.ua/matematyka/) — oHnaiiH-Nporpama 3 MaTeMaTUKK A0S MatOKIB, AOWKIAbHAT, YYHIB
3aKNagiB 3arasbHOI cepeaHbOoi OCBITM BiZAMNOBIAHO HaBYasbHI Nporpami MiHicTepcTBa OCBITU | HayKM YKpaiHM Ta MiXKHapOAHUM
OCBITHIM cTaHAapTam 3 matematukm Common Core. Pecypc CTPYKTYpOBaHWUI 32 pOKammM HaBYaHHA Yy GOPManbHii cucTemi ocBiTH,
YCi BOHU € iHTEPAKTUBHUMM 3 OAHOYACHOO NEPEBIPKOIO HA CAWTi pesynbTaTiB.

7. Prometheus. MaTtemaTtuka. MNigrotoska 4o 3HO (https://courses.prometheus.org.ua/courses/course-
v1:ZNO+MATH101+2017_T1/about) — oHAalH-KypC ANA Y4YHIB CTapLWIOl WKO/M, BCTYNHUKIB A0 3aKNaAiB BULLOI OCBITU (AKi He
MatoTb 3MOTM BUBYATM MATEMATMKY 3a Nporpamamm MiHicTepcTBa OCBiTM i HayKM YKpaiHu), BUKNaAauis i BCiX oxoumnx. BUKnagaHHs
34iMicHI0eTbCA Apocnasom CUMMUYKOM BiAMNOBIAHO [0 3aBAaHb ANA cayxadis niarotosumx Kypcis KMl im. Iropa CikopcbKoro
npodecopa B.B. fAciHcbKOro, A4 yyacTi noTpibHa peecTpalif Ha caliTi, HaNOBHEHWI BigeoNeKLiAMU, 3aBAaHHAMMU, GOPYMOM.

8. 3HO-oHnaltH. MaTematuka (https://zno.osvita.ua/mathematics/) — caitt gna abiTypieHTis, AKAMI MiCTUTL MaTepianu
npobHoro TectyBaHHi 3i 3HO i3 onMcoM nNpPaBW/IIbHOTO BMKOHAHHA 3aBAAHHA Ta CXemMM OUjiHOBaHHA. CalT NOBHICTIO
iHTEePaKTMBHMWI, ane He MiCTUTb TEOPETUYHMX MaTepianis abo 3aBaaHb No3a nporpamoto 3HO.

9. 3HaHHA OHnaitH. Matematuka (http://znaniya.znonline.org/course/view.php?id=22) — caiit gns nigrotoskm go 3HO,
CTPYKTYpPOBaHMi 32 Temamu 6a30BOro Kypcy WKIiNbHOI Nporpamun 3 matemaTvku (Hanpuknag: |. Ynucna i Bupasu; Il PiBHAHHA Ta
HepiBHOCTI, TOLWO0), 0 KOXKHOI TEMW NOAAETLCA 610K «LWINapraaok» — TEOPETUYHUX MaTepianis, TpeHyBasIbHi Ta KOHTPOIbHI TECTH.
OpaHak, 6e3KOLITOBHOI € IMLLE NepLUa TeMa, AKa TaKOXK BUMarae peectpadii. Joctyn A0 iHWKWX TeM € NAATHUM.

10. Educational Era. Cryaia oHnaitH-ocBiTM. Matematuka. [Mpocto (https://courses.ed-era.com/courses/course-
v1:EDERA-OSVITORIA+Math101+2019/about) — oHMaH Kypc 3 matemaTuku gna nigrotoskn ao 3HO. Bianosigae nporpami
BMBYEHHA MaTeMaTMKM Yy LKOJI, CKNagaetbea i3 6 moaynis (1. Yncna Ta BMpasu. 2. PiBHAHHA Ta HepiBHOCTI. 3. OcHoBM
TpuroHomeTpii. 4. yHKL,ii Ta Yncnosi nocnigoBHocTi. 5. OcHOBM NNaHiMeTpii Ta cTepeomeTpii. 6. EnemeHTU CTOXacTUKM), TeCTiB Ta
nepenbayYeHa MOXKAUBICTb OTPUMAHHA cepTUdiKaTy 3a pe3ynbTaTaMM HaBYaHHA. 3aBAAHHA iIHTEPAKTUBHI, Cy4acHi 3a 3micTom, 3
OMOpPOI0 Ha A0CBIA TUX, XTO HABYAETLCA, AOCTYMNHI nLLe NicnA peecTpaLii.

BignoBsigHo 06paHMM KpUTEPIM KOHTEHT-aHaNi3y Ta NOPAAKOBMM HOMEPAM pecypciB BUBiIPKOBOT CYKyNHOCTI pe3yabTaTh
aHanisy 3micTy Beb-pecypcis npegcrasaeHo y Tabn. 1.

Tabauysa 1
AHani3 yKpalHOMOBHUX Be6-pecypciB 3 BUBYUEHHA MaTEMATUKKU
Kputepii aHanisy Pecypcu
1 2 3 4 5 6 7 8 9 10 Bevoro
BpaxyBaHHA BiKy 0 0 0 1 2 3 1 0 0 0 7
BpaxysarHa POKY 1 0 1 2 2 3 2 2 0 0 12
BUBYEHHA MaTeEMATUKN
Temarura 2 1 1 2 1 3 2 1 2 2 17
BigNOBIAHICTL
pagytoBaHHA
martepianis 3a piBHem 2 0 0 0 1 2 2 2 1 1 11
CKNagHoCTI
IHTEpPaKTUBHICTb 2 0 1 3 0 3 1 3 1 2 16
HaﬂBHIf:Tb iHCTPYMeHTIB 3 0 5 0 0 5 1 3 5 5 15
[ON1A OLiHIOBaHHA
HaFIBH.ICTI? TEeOopPeTUYHUX 2 1 1 2 1 0 2 0 5 0 1
maTepianis
3a3HayeHHA aBTOPCTBA 2 1 1 1 2 1 2 1 1 1 13
HasBHicTb npAmoi 1 ) 1 ) 0 3 0 1 3 1 14
peknamm
HasBHicCTb  4,0AATKOBMX 1 P 0 1 0 3 0 0 3 0 10
NAATHUX NOCAYT
Bcbozo 11 -1 6 8 9 11 13 11 3 7 78

Lcepeno: po3pobaeHo asmopom

AHanis ofep:KaHUX pesy/bTaTiB 3a OKPEMUMMW LUKaNaMW CBiAYUTb, LLO OCHOBHUMW CUIBHUMMU CTOPOHAMW HAABHOrO
YKpaiHOMOBHOroO |HTepHeT-cepefoBMLA 3 BMBYEHHA MaTeMaTMKM € TemaTuyHa BIANOBIAHICTb AK Y3roAXKeHiCcTb Tem i3
HaBYa/IbHUMM Mporpamamv 3 maTemaTuku (17 6aniB); iHTEPAKTUBHICTL AK MOMK/MBICTb KOPUCTyBaya B33aEMOAiATU 3 Beb6-
pecypcom, NpPOMOHylYM CBOI BapiaHTWM Bignosigei, obrosoptoouM iX Ha Gopymax, BMKOHYIOUM MATeMaTU4Hi 3aBAaHHA
6e3nocepegHbO Ha canTi (16 6aniB); HasaBHICTb Ha Beb-pecypcax iIHCTPYMEHTIB AR OLiHIOBAaHHA NPaBUALHOCTI OTPUMAHUX
BignoBigen Ta BMBYEHHA MOCNIZOBHOCTI Ai NpU BMKOHAHHI 3aBgaHHA (15 6anis). Bax/AMBO 3ayBaXkMTH, WO MaKCUMANbHO
MOXK/IMBUI Ban NpU KOHTEHT-aHani3i BignoBigHO po3pobneHiit wKani, ctraHoButb 30. TOOTO, nLwe 33 3 BUSHAYEHUMU KpuTepiamum
Beb-pecypcu 3 BUBYEHHS MaTeMaTMKM MatoTb KoedilieHT BignosigHocTi B mexax 0,5-0,6.

HaltHukui 6anun 3 koediuieHTom BignosigHocTi 0,2-0,36 6yn0 ofepKaHO 3a KPUTEPIAMK aHanisy: BpaxyBaHHSA BiKYy TUX,
XTO HaBYaeTbeca (7 6anis); rpagytoBaHHA maTtepianiB 3a piBHeM cknagHocTi (11 6aniB); HaABHICTb TEOPETUYHMX MaTepianis
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(11 6anis). To6TO, 3aCHOBHMKM Ta BNACHUKM Beb-pecypciB 3 BUBYEHHS MATEMATUKM OHMAWH HalMeHLe 3BepTaloTb yBary Ha
BpaxyBaHHSA BiKOBMX 0COH/MBOCTEN KOPMCTYBAYiB (yBaKatouu, WO AOCTaTHLO AMLIE NOAINY iX 38 KNAacamMM HaBYaHHA Y 3aKnagax
3ara/bHOI cepeAHbOoi OCBITU), NPeACTaBAeHOCTi Tem 6e3 NoAiny Ha PiBHI CKNAZHOCTI OKPEeMMX MaTepianis, BiaCyTHICTb abo HecTauy
TeopeTnyHoi 6a3u gaa po3s’A3aHHA MaTemMaTMYHMX 3aBAaHb (AKa, Ha HaWy AYMKY, MOXe ByT1 BaXKNMBOIO A/19 KOPUCTYBaYiB, AKi
He MalTb AOCTYNy A0 NigPYYHMKIB 3 MaTeMaTUKM abo Xo4yyTb NiABULIMTU PiBEHb CBOEI TEOPETUYHOI NiAroToBKM). O3HaueHi
HeZ0NiKM MOXKYTb 0OMEXKyBaTU pe3ynbTaTUBHICTb BEG-pecypciB, OCKiNIbKM NepenbayatoTb HAABHICTb Y KOPUCTYBAYiB NeBHOI 6asu
MaTeMaTUYHUX 3HAHb i CKePOBaHi BOHM, NepeBaXHo, Ha TPEHYBaHHA YMiHb | HABMYOK po3B’A3yBaTH 3aga4i. O4HaK, Lie BMiHHA
po3B’A3yBaTM 3a4a4i 32 TEeMamK, Ha Hally AYMKY, He € JOCTaTHIM pe3y/bTaTOM BMBYEHHA MaTeMATUKK, OCKi/IbKM Mo3a yBaroto
pPO3pO6HMKIB CAlTiB 3aNMLIAIOTLCA YMiHHA abCTparyBaTtH, y3araibHIOBATH, aHaNi3yBaTW, CUHTE3YBATU, MPOEKTYBaTH, ToLLo. TO6TO,
OCHOBHa YHKLA MaTeMaTUYHOI NiAFOTOBKM Y IHTEPHET-NPOCTOPI 3BOAUTLCA A0 HAPOLLYBAHHA YMiHb PO3B’A3yBaTM 3a4adi abo
HaBiTb KOpUCTyBaTUCA |HTEpPHETOM ANA NOLIYKY FOTOBUX BipHWUX BiANOBIAeN i Ai Nnpu po3s’A3aHHi 3agayi (4na Lboro Ha canTax
npeacTaBAeHO aBTOMATM30BaHi OHNAMH-KabKyIATOPM, MaTEMATUYHI MOAENI Ta iHLWI NPOrpamHi TeXHoNOoriT).

3a TAaKWX YMOB YCKIALHIOETbCA 3aBAAHHA YYMTENiB MAaTEMATUKM 3 PO3BUTKY MWCAEHHEBMX YMiHb, CAaMOCTIMHOCTI Ta
ni3HaBa/IbHOT aKTUBHOCTI YYHiB BHACNIAOK HAaABHOCTI HA pecypcax roToBMX Biagnosigein. BoagHouac, KOpUCTyBayi 3 BUCOKUM piBHEM
BMOTMBOBAHOCTI Ta CBiAOMOCTi MalOTb Ha O3HAYEHWUX pecypcax MOMK/AMBOCTI ANA OBOJIOAIHHA MaTeMaTUMKOK 3a YMOBM
CUCTEMATUYHOCTI iX 3aCTOCYBaHHA.

o KputepiiB aHanisy Beb-pecypciB 6yno [oAaHO WKany «3a3HauyeHHs aBTOPCTBA» [AN1A BM3HAYEHHA MeX
Bi4NOBiAaNbHOCTI 32 HaBYa/IbHi Ta NPAKTUYHI MaTepianu, NpeacTaB/eHi Ha caTax; PO3yMiHHA aBTOPCbKOro NpaBa Ha NoCibHUKK,
NiAPYYHUKM Ta 3aJa4HMKKM 3 maTeMaTuku. OuiHIOBaHHA MaTepianis, npeactaBsieHux B IHTepHeT ceigumTb, wo nvwe 3 3 10
pecypciB 3a3Ha4yaloTb aBTOPIB MaTepianis Ha CalTi Ta PO3MIilLYOTb BAacCHe HaB4Ya/NbHO-MeToAMYHE 3abe3neyeHHA BUBYEHHSA
maTemaTuku. Hatomictb, 7 i3 10 npoaHani3oBaHuX Axepen He 3a3Ha4yaloTb aBTOPIB i PO3POOHUKIB MaTepianis, ane QikcyoTb
aBTOPCbKe NPaBo 32 OpraHisauiaMn, AKMM HaneXuTb IHTepHeT-cTopiHKa.

TaKoX OKpemo (3 HeraTMBHWM, Bif EMHMM 3HAYEHHSM) HaMKM OLiHIOBaNaCb HAABHICTb Ha CAWTi NPAMOI peknamu Ta
[0OATKOBUX MANATHUX NOCAYr (30Kpema, peneTuTopcTBa). BUCOKI OLHKM 3a O3HaYeHMMM MNOKa3HWMKaMW CBigYaTb Npo
BMKOPUCTAHHA BEDG-CTOPIHKM ANA NpPOCYBaHHA MNEBHUX MOCAYF, YCKNAAHKOWTb [OCTYN A0 MOMAMBOCTEN AUCTaHLiAHOI
MaTEMaTUYHOI OCBITH, 3aKPMBAIOTb MOXJ/IMBICTb OLLIHKM AKOCTi HaBYa/IbHO-MEeTOAMYHUX MaTepianis. /inwe asa 3 10 aHanisoBaHUx
Beb-pecypcu, AKi 33 KOKHOIO i3 3a3HAYEHUX LKA oAepKaau -3 6anun € NOBHICTIO KOMePLIMHUMK, feKknapyoum cebe aK AOCTYMHi
pecypcu ana [HTepHeT-HaBYaHHA MaTeMaTUKM Li CTOPIHKM BMMaratoTb PeeCcTpaLii Ta CnaaTi NOCAyr 3a 3aKpUTi maTepianu.

OBrOBOPEHHA

MpoBepeHWit aHani3 Beb-pecypciB 3 BUBYEHHA MAaTEMATUKM OHNAMH A03BONAE CHOPMYIOBATU TaKi OCHOBHI TEHAEHLUT:
1) 3abe3neyeHHA |HTePHET-CTOPIHOK MaHenAMM OHMAMH-PO3PaXyHKiB, AKi, 3 ofHoro 60Ky, A03BONAIOTb 34iMACHIOBATM
camonepeBipKy BipHOCTI oAepKaHnX po3B’A3KiB, ane, 3 iHWoro 60Ky, byay4m 3aCTOCOBAHMMM A1 aBTOMATUYHOTO PO3B’A3yBAHHA
MaTeMaTUYHMX 3343y, He [A03BONAIOTb 0BO/0AiIBAaTM 6A30BMMM MATEMATUUHUMM YMIHHAMM; 2) CMPOLLEHICTb, YHidiKOoBaHICTb
nopgadi TeopeTMYHNX maTepianis abo NOBHaA BiACYTHICTb TEOPIi, WO YTPYAHIOE ab0 HABITb YHEMOXKAMNBIOE BUBYEHHS MaTeMaTUKU
camocTiHo, 6e3 HaAaBHOCTI 6a30BOI MaTemMaTUYHOT NIAFOTOBKWM Ta [,03BOJIAE 3aCTOCOBYBATU PECYPCU NULLE K AOMOMIMKHUIA
iHCTPYMEHT; 3) nepeBaykaHHA BiACYTHOCTI aBTOPCTBA 3a4ad i 3aBAaHb, WO, Ha HAWy AYMKY, YHEMOXMBAIOE BiANOBIAANbHICTL
aBTOpPIB 3a MNOAAHMI KOHTEHT, 3HUXKYE PiBEHb MOr0 CUCTEMHOCTI, HAayKOBOI Ta METOANYHOI 0BFPYHTOBAHOCTI; 4) BUKOPUCTAHHA
pPeKNaMM PEMETUTOPCbKUX Ta A0AATKOBUX MIATHWUX OCBITHIX MOCAYr, AN KOMEPLiMHUX LiNen, WO 3HUNKYE MOMKIMUBOCTI
OMCTaHLiIMHOTO CamOCTIMHOIO BMBYEHHA MATeMaTWKM Ta HiBeNtoe LiHHICTb HedOopManbHOI mMaTeMaTMYHOI OCBITM 3acobamwm
IHTEpHeT; 5) HepoCTaTHICTb 30PIEHTOBAHOCTI PO3POOHMKIB HABYa/JbHWUX MaTepianiB Ha pi3Hi BIKOBI rPynu nNpu BUBYEHHI
MaTeMaTUKM, BIACYTHICTb 3aBAaHb Pi3HOI CKNALHOCTI, OPIEHTALA Ha Nporpamy LWKiNbHOTO Kypcy MaTeMaTUKM, WO obmeKye
PO3BUTOK Ni3HaBa/IbHWUX NOTPED KOPUCTYBaYiB, HE BPAaXOBYE Mi3HaBa/IbHi iIHTEPECU Pi3HUX 33 BIKOM i CcTaTycom rpyn.

BUCHOBKUM TA NEPCNEKTUBU NOAANBLUOIO AOCNIAXKEHHA

MpeactaBneHe JOCNIAMKEHHA € MIIOTAXKHUM | He penpe3eHTAaTUBHUM, OCKiZIbKM BMBIPKOBA CYKYMHICTb 3a 0b6cArom He
BifNOBiAA€E 3aranbHili KiNbKoCTi IHTepHeT-MmaTepianis. OgHaK, BOHA NPEe3eHTYE BaXK/NMBI TEHAEHL CTAHOBNEHHA MAaTEMATUYHOIT
IHTepHET-0CBITU, AKI HEOOXiAHO BPaxOByBaTM AK MPU OpraHisaLii HaB4anbHOro npouecy y GopMasbHiii OCBITHIV cUCTEMI, TaK i Npu
NPOEeKTyBaHHI 04aTKOBMX HedOPMaNbHUX OCBITHIX MPOrpam 3 MaTemaTuKu. MepcnekTMBM Noganblwnx focniaKeHb ybadaemo y
BMBYEHHI OCBIiTHIX i Mi3HaBaNbHWX 3anuTiB KOPWUCTyBayiB Beb-pecypciB i3 HaBYAHHA MATEMATMKM OHNANH 33418 MOMKAMBOCTI
CTBOpeHHA moaeni edekTuBHOro Beb-pecypcy.
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INFORMAL MATHEMATICAL EDUCATION: ANALYSIS OF WEB-RESOURCES
O.V. Fonariuk

Zhytomyr Ivan Franko State University, Ukraine

Abstract.

Formulation of the problem. A decrease in quality of mathematical education of the target groups (school and university students), the absence
of equal access to high-quality mathematical education regardless of location, health conditions, or social status, and reduced
motivation to study science, in particular mathematics, among students, dictate the need to seek modern learning resources and
educational forms, which can stimulate interest in learning mathematics with no decrease in quality and results of education.

Materials and methods. The sample of the study consisted of 10 publicly available Ukrainian-language web resources for the study of
mathematics online, determined by the ranking of the search engine. The methods include content analysis, synthesis, comparison,
description of the obtained research results, generalization.

Results. According to the results of the study, the following trends have been identified: 1) providing Internet pages with online calculation panels,
which, on the one hand, allow self-checking the correctness of the obtained solutions, but, on the other hand, master basic
mathematical skills; 2) simplification, uniformity of presentation of theoretical materials or complete absence of theory, which makes
it difficult or even impossible to study mathematics on their own, without basic mathematical training and allows you to use resources
only as a supporting tool; 3) the predominance of the lack of authorship of challenges and tasks, which, in our opinion, makes it
impossible for authors to be responsible for the submitted content, reduces the level of its systematization, scientific and
methodological validity; 4) the use of advertising tutoring and additional paid educational services for commercial purposes, which
reduces the possibility of distance independent study of mathematics and eliminates the value of informal mathematics education
through the Internet; 5) lack of focus of developers of educational materials on different age groups in studying mathematics, lack
of tasks of varying complexity, focus on the program of school mathematics course, which limits the development of academic needs
of users, does not take into account cognitive interests of different age and status groups.

Conclusions. The results of the study present important trends in the formation of mathematical Internet education. Prospects for further research
are seen in the study of educational and cognitive needs of users of web resources for teaching mathematics online to create a model
of an effective web resource.

Keywords: teaching mathematics, informal education, web-resources in studying mathematics, content analysis, studying mathematics online.
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®OPMYBAHHA TOTOBHOCTI MAMBYTHIX YYUTE/IB NOYATKOBOT LLIKOMK
00 3ACTOCYBAHHSA EJIEKTPOHHUX OCBITHIX PECYPCIB Y NPOLLECI MEQATOMNYHOT NPAKTUKM

AHOTALIA

Y cmammi 30ilicHeHo aHani3 cmaHy 2omosHocmi MalibymHix yyumenie novyamkoeoi WKoau 00 3aCMOCY8AHHA en1eKMPOHHUX O0C8IMHIxX
pecypcie y npoueci nedazoziyHoi npakmuku. 30ilicHeHO Mmayma4yeHHs CymHOCMi MOHAMb «Yugposa KomrnemeHmHicmeo
yqumensa», «eneKmpoHHi oc8imHi pecypcu», «20mosHicms malibymHix yyumesie MO4amMKo80i WKOAU 00 BUKOPUCMAHHSA
e/1eKMPOHHUX OC8IMHIX pecypcie y npouyeci nedazoziyHoi MPaKmMuKu», «nedazoeiyHa MPAKMUKa malibymHbo2o e4umens
104aMKOBOI WKOAU», «(POPMYBAHHA 20MOBHOCMI MaliBymHix y4yumenie MoYamrosoi WKoau 00 8UKOPUCMAHHSA eneKMPOHHUX
ocsimHix pecypcis y npouyeci nedazoziyHoi npakmuku».
30ilicHeHO 027180 OKpeMux HANPAu8aHs OOCAIOHUKI8 U000 BUKOPUCMAHHA eneKMPOHHUX 0C8IMHIx pecypcie y npogeciliHil
nidezomosyi MmalibymHix yyumenie noyamxkoeoi wWKonu y npoueci nedazo2iyHoi npakmuku. Aemop cucmemamusye pe3ysemamu
onumyeaHb Ma aHKeMyeaHb Wo00 CMaHy 20moeHocmi MalbymHix yvyumesie MOYAMKOBOI WKOAU 00 30aCMOCY8AHHSA
es1eKMpPOHHUX 0CBIMHIX pecypcie y npouyeci nedazo2iyHoi MPaKMUKU, a MAKOX( y3a2asbHI0E 00C8I0 OKpeMUX 3aHAMb 3 haxosux
MemoOUK i3 3a7ny4YeHHAM ydyumesie 3 Memoto GOPMyB8aHHA 20MOBHOCMI MalibymHix yyumenie MoYamKosoi wkoau 00
BUKOPUCMAHHA e/1eKMPOHHUX 0C8IMHIxX pecypcie y npoyeci nedazo2i4Hoi MpakmukKu.

DopmynioeaHHA Npobaemu. Y ymosax naHoemii caimoea oceimHs crinbHomMa pa3om i3 Haykosuamu 06’e0Hana 3ycusnna Wo00 CMeopeHHs i
8MpPOBAOHEHHS epeKmuUBHUX eneKmpPOHHUX OCBIMHIX pecypcie 008 egpeKmueHO20 HABYAHHA WKOAAPIE Ma eupiuleHHs
OudaKMuUYHUX 3080aHb YCiX HABYANLHUX npedMmemis. Buwjeo3HayeHe akmyanisye ¢axosy nidcomosKy s4umens No4amrosoi
WKOsU 00 BUKOPUCMAHHA e/1eKMPOHHUX OCBIMHIX pecypcis, 30Kpema y npouyeci nedazo2iyHoi MpaKmMuKu.

Mamepianu i Memoodu: aHani3 HayKosux Oxepesn; 8us4eHH:A U y3a2anbHeHHA nedazo2iyHo20 00ceidy BUKOPUCMAHHA efNeKmpoHHUX 3acobie
HABYAHHA HABYA/bHO-MEemoOUYHO20 CIIPAMYBAHHS MA 3aCMOCY8AHHA iX y npogpeciliHili nidzomosyi malibymHbo2o 84umens
104amMKoB0I WKOAU; MPAKMUYHI (CrlocmepexteHHsA, aHKemy8aHH#A, onumysaHHA Mowo).

Pesynomamu. Y pe3ynbmami onumyeaHHs ma aHKemyeaHHs cmydeHmis CymcbKo20 0epua8Ho20 nedazoeidHo20 yHisepcumemy
im. A.C. MaKkapeHKa 8uU3HAQYeHO MesHi Mnpo2anuHu malbymHix yyumesnie e o06i3HaHOCMi MomeHyiliHux Moxcaugocmel
es1IeKMPOHHUX OCBIMHIX pecypcie 018 NposedeHHsA YPOKis, N03aKaacHoi pobomu. .

JAucmanuyiliHe Has4YaHHA, Ha AKe nepeliwau 3aKAadu 302as16HOI cepedHboi ma suwoi oceimu 8 Yac naHoemii, mocunorme yeazy
00 8UBYEHHSA Crieyuiku BUKOPUCMAHHA enekmpoHHUX 0C8IMHIX pecypcie nid 4ac haxo80-memoduyHUX OucyuniH. 30ilicHeHo
02710 Tunosux oc8IMHiIx Mpo2pam ma Memoou4YHo20 3abe3nevyeHHA WKinbHUX NiOPyYHUKI8 3 YKPAiHCbKOI MOBU Ma YUMAHHSA,
iHmez2posaHo20 Kypcy «A docnioxyto ceim» 04 y4yHie 3 Knacy. [TpedcmasaeHo 00cg8id pobomu 8UKOPUCMAHHSA e/1eKMPOHHUX
ocsimHix pecypcie y4umerie no4yamxosoi wkoau CymcbKoi obaacmi, AKi npayroome 3a HO8UM [epHasHUM cmaHOapmom
rnoyamkosgoi ocgimu ma Tunosumu ocgimHimu npozpamamu HYLL.

dopmysaHHA 20mosHocMi MalibymHix y4umesie NoYamKo8oi WKoAUu 00 8UKOPUCMAHHA efeKMPOHHUX OC8IMHIX pecypcis y
npoyeci nedazo2iyHOi MPAKMUKU pO32i1A0GEMO AK KOMMaeKcHUl nedazoziyHuli npoyec, 8 OCHOBI AKO20 fexums
YMOMUB08aHICMb U000 080/100iHHA YUPPOBOIO 2pAMOMHICMIO 3 BUKOPUCMAHHA €/1eKMPOHHUX 0C8IMHIX pecypcie, yMiHHAMU
ma Hasu4Kamu 3acmocosysamu ix y npogpeciliHili disneHocmi, pO3yMiHHA NPUHYUNiB, MexaHi3mie ma a02iKu yHKUYiOHY8aHHA
ma 8UKOPUCMAHHA Pi3HUX MpUcmpois, npo2pam ma mMmepex.

BucHo8Ku. 32i0H0 3 pe3ysemamamu onumyeaHHs, nposedeHozo ceped cmydeHmis cneyianeHocmi 013 [Toyamkosa oceima 3aceio4unu, wo
cmaH 2omosHocmi malibymHix y4umernie NoOYAMKOB80i WKoAU 00 BUKOPUCMAHHSA eAeKMpPOHHUX 0C8IMHIX pecypcie y npoueci
nedazoaiyHoi npakmuku cneyianeHocmi 013 MNoyamkoea oceima OKP «bakasnasp» HeOocmamHbo Mipoto 8i0nosidae cy4acHuUm
B8UMO2aM 0pP2aHI3ayii 0C8IMHLO20 NPoyecy y NoYamMKosili WKOsi, 30KpemMa y HanpAMKY popmMyeaHHs iHpopmauiliHo-yugpposoi
KomnemeHmHocmi malibymHix ¢haxisyie. Mobydosa ocgimHbo20 npouecy y 3aKkaAadi euwoi ocgimu 3 BUKOPUCMAHHAM
e/1eKMPOHHUX 0CBIMHIX pecypcie 3 8UKOPUCMAHHAM OUCMAHYilIHUX MexHO/102ili HABYAHHSA € OMTMUMQsIbHOIO 0415 eqheKmusHoi
nepedayi 3HaHb, PO3PO6KU MPOEKMIB YPOKY, W0 CIPUAE Nid8UUEHHIO AKOCmi nidzomosku cmydeHmis y npouyeci nedazoaiyHoi
MPAKMUKU, po38UMKY camocmiliHoi meop4oi 0ifanbHOCMI, CMUMYHOE 00epH aHHA 000AMKOBUX 3HAHb MA iX 3AKpPinAeHHs.

K/IKOYOBI C/IOBA: malibymHili y4umesns Mo4amkxoeoi WKoAU, nedaz2oz2iYHa MPAaKmMuKa, eneKkmpoHHi ocgimHi pecypcu, oucmaruiliHi
mexHos0.ii Ha84aHHs, iHhopmayiliHo-yugposa KomnemeHMHICMb, AHKeMU, ornuUMy8asbHUK.
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BCTYN

MocraHoBKa npo6aemu. 3aranbHa TEHAEHLIA iHTerpauii HauioHaNbHOI OCBITU [0 €BPOMNENCHKOr0 OCBITHLOrO NPOCTOPY
nepeabayae pepopmMyBaHHA AeprKaBHUX CTaHA4APTIB HA BCiX OCBITHIX piBHAX. BignosiaHo oo [leprkaBHOro cTaHA4apTy NOYaTKoOBOT
ocBiTK (2018) 06'eKTMBHOIO HEObXiAHICTIO € GOPMYBAHHA B Y4YHIB NOYATKOBOI WKOAM iHGOPMALiNHO-LUPPOBOI KOMNETEHTHOCTI,
3[4aTHOCTi 40 PO3B’A3aHHA Npobnem 3 BUKOPUCTaHHAM UMPPOBUX MPUCTPOIB, iHGOPMaLiMHO-KOMYHIKALiMHUX TEXHONOrIN Ta
KPUTUYHOTO MUCNEHHA ANA PO3BUTKY, TBOPYOro CaMOBMPAXKEHHA, BAACHOrO Ta CycninbHOro f06pobyTy, HaBUYOK He3neyHoi Ta
eTUYHOI AiaNbHOCTI B iHPpopMaLiiHoMy cycninbCTBi ([epaBHuWiA cTaHAAPT NoYaTKOBOI 0cBiTH, 2018). Taki BUMOIM aKkTyanisytoTb
3rigHo i3 KoHuenuieto «HoBa yKpaiHCbKa WKOMA» POJb YUUTENA, KAKMIN MaE cBOBOAY TBOPYOCTI M PO3BUBAETLCA NPOdECiiHO»
(KoHuenuis “Hoea yKpaiHcbka wkona”, 2016) oro 3gaTtHicTb BignosigHo go MpodeciiHoro ctaHaapTy «BuMTenb NoYaTKOBUX
KnaciB 3ak/iagy 3aranbHoi cepefHboi ocBiTn» (2018) 3acTocoByBaTM LUUPPOBI TEXHOOFIT B OCBITHbOMY NMPOLECi 3yMOB/IOKOTb
OHOB/IEHHA NPOdECIMHOT NiArOTOBKM MalbyTHIX yuMTeNiB NOYATKOBOI WKOIM Y 3aKNagax BMLLOT OcBiTU (MpodeciiHunii ctaHgapT
«BumnTeNb NOYaTKOBMX KNacis 3aKnagy 3araibHoi cepeaHboi ocBiTU», 2018).

Baromoto cknagoBoto npodeciiHoi niarotoBkn 3400yBayiB OCBiTM € nefaroriyHa NPaKkTUKA, afKe AAE MOXKIMBICTb
coopmyBatn NpodeciiiHi BMiHHA, HaBMUYKM NPUAMATM CaMOCTIVHI PilLEHHA B peasibHUX YMOBaX LAAXOM BMKOHAHHA Pi3HUX
0608’A3KiB, PO3BMBATM TBOPYI 34i6HOCTI Ta NegaroriyHe MUC/IEHHS, cnpusae GOPMYBaHHIO TBOPYOro CTAaBNEHHA MalNbyTHLOrO
daxiBua 40 nesarorivyHol AiaNbHOCTI, BU3HAYaE CTyNiHb Moro npodeciiHoi NpUAaTHOCTI Ta rOTOBHOCTI 40 MaibyTHbOI poboTH B
NMOYaTKOBIN LWKOI.

HecnogiBaHe WBMAKe NOLWMPEHHA Yy CBITi 11 B YKpaiHi Bipycy COVID-19 nocuannm HoBi BUKIMKK Nepes, 3aKnagamm oCBiTh
LLOAO0 34iACHEHHA OCBITHLOrO MPOLLECY, 30KPEMa, Y MOYaTKOBINM WKoAi. Xoya Hakas MiHicTepcTBa OCBiTM i HayKu YKpaiHu Big,
16 6epesHa 2020 poky Ne 406 «[po opraHisaLinHi 3axoam ana 3anobiraHHA nowmnpeHHo kKopoHasipycy COVID-19» Ta odiuinHui
nmcT MiHicTepcTsa oCBiTH | Hayku YKpaiHu Big 25 6epesHn 2020 poky Ne 1/9-176 «Lllogo ocobavsocTelt opraHisauii ocBiTHLOro
npouecy nifg, 4ac KapaHTUHY» 3060B’A3yH0Tb 3aK1aaM OCBITU QYHKLIOHYBATM Y GOPMATi AUCTAHLiIAHOIO YM 3MiLLAHOrO HaBYaHHS,
6inblWOCTi BUMTENIB 3aBPaK/I0O 3HaHb i HABUYOK O1A BMOOPY eNeKTPOHHUX OCBITHIX pPecypcis, 30Kpema OHMaNH-IHCTPYMEHTIB
(Haka3 MOH Big, 16 6epe3Ha 2020 poky No 406 «[po opraHisaLiiHi 3axoam Ana 3anobiraHHA NoWKWpPeEHHIo KopoHasipycy COVID-
19»; OdiuitHnit anct MiHicTepcTBa OCBITM | Hayku YKpaiHu Big 25 6epesHa 2020 pory Ne 1/9-176 «Ulogo ocobamsocteit
OpraHisaLii OCBITHbOro NpoLecy Nig, Yac KapaHTUHY»).

HaTtenep € ouyeBMAHUM: MalbyTHI yunTeni MOYATKOBOI LWKO/M MOBWHHI BONOAITU iHPOPMALIMHO-KOMYHIKaLiMnHUMMK
TEXHONOriAMM, BYTU FOTOBUMM A0 3MilaHOi GOPMM HABYAHHA 3 OFNAAY HA HEBTILWHI MPOrHO3W WOAO CUTYaL,ii 3 KOPOHaBIpyCoOMm,
KO/ YacCTMHa OCBITHbOrO npouecy nepeiae B oHnakH-pecypc (Olena Semenog, Kateryna Shamunova, 2020). OTxe,
NOCUOIOTLCA BUMOTU A0 YCiX CKAaZAHMKIB NpodeciMHoi NigroToBKM ManbyTHIX yuyuTenis NOYaTKOBOI LWKOAWM i Hacamnepes y
npoueci neaaroriyHoi NPaKTUKW. [UHAMIYHI 3MiHM EeNeKTPOHHUX OCBITHIX pecypciB HOBOro MOKOAMIHHA nNoTpebyoTb
CUCTEMATMYHOTO BMBYEHHA HAayKOBMX HanpautoBaHb i 4OCBiAY TBOPYMX Neaaroris 3 MeToo GopmMyBaHHA FOTOBHOCTI MalbyTHix
y4uTeniB NOYaTKOBOI LUKON A0 X BUKOPUCTAHHA Y NPOLLeCi NeaaroriyHoi NpakTuKu.

AHani3 akTyanbHUX AocnigKeHb. B oHOBNeHiM pegakuii EBPONENCbKOI CUCTEMM KIOYOBUX KOMMETEHTHOCTEN ANA
HaBYaHHA BNPOAOBXK XUTTA (pekomeHaauia 2018/0008 (NLE) Esponeiicbkoro MapnameHTy Ta Paam (EC)) (2018) 3a3HaueHo, o
undpoa KomneTeHTHicTb (Digital competence) Bkntoyae B cebe BNEBHEHE, KPUTUYHE i BiNOBIAaIbHE BUKOPUCTAHHSA, B3AEMOA10
3 UMPPOBUMM TEXHOOTIAMM A/1A HAaBYAHHA, pOob6OTU Ta icCHYBaHHA Yy cycninbeTai. Cloam BigHOCATLCA: iHGOPMaL,iiHa FPaMOTHICTb
Ta rPamoTHiCTb B po6OoTi 3 AaHMMK, KOMYHiKauia Ta cniBnpaus, BMIHHA CTBOPHOBATU LMQPPOBUIA KOHTEHT (BK/AKOYaOUM
nporpamyBsaHHs), 6e3neKka (Bkao4atoum umndpose 6aarononyyus Ta KOMMNETEHTHOCTI, NOB'A3aHi 3 Kibepbe3nekol) Ta BMiHHA
po3s'asyBaTn npobnemu (EBponericbKa cUCTEMA KAOYOBMX KOMMETEHTHOCTEM ANA HaBYaHHA BMNpodoBX Xutra, 2018). B
aHANITUYHKUX 3anMcKax IHCTUTYTY iHpopmaLiiHMx TexHonorin B ocBiTi FOHECKO «LudpoBa rpamoTHICTb B OCBITI». 30Kpema, Y
aHANITUYHKUX 3anucKax IHCTUTYTY «Lndposa rpamoTHicTb B ocBiTi» (UNESCO Institute for Information Technologies in Education,
2011) 3a3HavaETbCA, WO UMPPOBa KOMNETEHTHICTb NeAarora BKAYae B cebe Taki KOMMOHEHTH, AK 3HAHHA | BMIHHA LWOA0 OCBITHIX
cTpaTerii, 0b6isHaHICTb 3 iIHHOBALIAMM B ANAAKTULI Ta Neaaroriu,i.

TAYMaYeHHA CYTHOCTI NOHATb «UMPOBA MPAMOTHICTbY, «LMbpPOBa KOMNETEHTHICTbY, «LMbPOBA KYy/bTYpa», BUSHAYEHHA
iX CTPYKTypu, ocobnmBocTer 3Haxoaumo y pocnigxkeHHax H. Copoko, O. CnipiHa. Jocnif)KeHH0 KOMNETeHTHOCTI B ranysi
iHpopmauiliHo-undppoBmx TexHonorih npuceayeHo poboTtn B. Bukoea, O. binoyc, H. Mopse, 0. Osuapyk, O.CemeHor,
O. CemeHixiHoi Ta iH. I. JlaBpeHTbeBa, P. Mouuk, O. HikynoukiHa, J1. MetyxoBa, O. CyxoBipCbKMIA BUCBIT/IIOIOTb OKPEMi acneKkTu
bopmyBaHHA iHGOpPMaLiiHO-LMPOBOI KOMMETEHTHOCTI MABYTHIX yYUTeNiB, Y T.4. NOYATKOBUX Knacis. HackpizHe ¢popmyBaHHA
iHpopMaLiiHO-UMbPOBOI KOMNETEHTHOCTI BYMTENA MNOYATKOBOI LWKOAM Yy Npoueci neparoriyHoi NpPakTUKM B YMOBaXx
OUCTAHUiMHOrO HaBYaHHA Mig, Yac KapaHTMHY, MOB’A3aHOr0 3 MOWMWPEHHAM B YKpaiHi Bipycy COVID-19 3Haxoaumo y
pocnigKeHHsax O. CambopcbKoi, O. CemeHor, K. LLlamyHoBoi. OKpemi acneKTn BNpOBaZKEHHS B OCBIiTHilA MPOLLEC NOYaTKOBOI
LIKONIN eNIeKTPOHHUX ANOAKTUYHUX MaTepianis BucBiTAolOTb O. Kuentok, . KpacHoBa, I. /TaBpeHTbEBA; NMUTAHHA NiATOTOBKM
MaNBYTHIX y4nTeNiB NOYaTKOBOI WKOAM 40 BUKOPWUCTAHHA CMeLiani3oBaHMX 3acobiB eNeKTPOHHOI NiIHFBOMETOAMKN AOCNIAKYE
I. Xv3KHAK. MUTaHHA opraHisauii i npoBeaeHHA NegaroriyHoi NPaKTUKM ManbByTHIX yuMTeniB NMovyaTKoBOI LWKOM AOCNIAKYIOTb
C. Kapa, H. OHuweHko, O. Cepriltuyk.

Monpw HasBHI HayKOBI Npaui, akTyasbHa NpobseMa BUKOPUCTaHHA eNeKTPOHHUX OCBITHIX PecypciB y 3aKkaagax BULLOI
OCBITU 3 MeTolo GOPMYBaHHA FOTOBHOCTI MaWbyTHIX yuuTeniB NOYaTKOBOI LWKO/M 3acTOCOBYBATW X y mpoueci neaaroriyHoi
NPaKTUKM Hapasi HepoCTaTHbO AOCAigMKeHa Yy HayKoBi nitepatypi. B ymoBax COVID-19 3anuWwaeTbca HeAoCTaTHbO
HanpauboBaHWM MeXaHi3M BWKOPWUCTAHHA €/IeKTPOHHMX OCBITHIX PEecypciB y HaBYaHHi y MOYATKOBIN LWKOAI, WO BMMarae
CUCTEMHOrO NiAXoAy 1 yBeAeHHA OKPeMOoro moayna Ao ¢axoBo-MeToANYHUX AUCUMMANIH NiATOTOBKM BUMTENA MOYATKOBOT LUKO/IN.

MerTa cTtatTi. MeTol CTaTTi € BU3HAYEHHA CTaHy POPMYBaHHA FOTOBHOCTI MAMOYTHIX y4yMTeniB No4yaTKOBOI WKOAU 40
3aCTOCYBaHHA €/1eKTPOHHUX OCBITHIX pecypciB y npoLeci neaaroriyHoi NPaKkTUKMK.
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TEOPETUYHI OCHOBU AOCNIAXKEHHA

Y mexax gocniaxkeHHa npobaemu GopmyBaHHA rOTOBHOCTI MalbByTHIX yYnTeNiB MOYATKOBOI LWKOAWM A0 3aCTOCYBAHHA
€NIeKTPOHHUX OCBITHIX pecypciB y npoueci neaaroriyHOl MNPaKTUKM 3YMMHMMOCH Ha TAYMayeHHi TepMmiHiB «uudposa
KOMMNETEHTHICTb YUUTENA», KENEKTPOHHI OCBITHI peCcypcm», «FOTOBHICTb MaByTHIX y4MTENiB NOYATKOBOT LUKO/IM [0 BUKOPUCTAHHSA
e/IeKTPOHHMX OCBITHIX pecypciB y npoueci negaroriyHoi NpakTUKUY, «NegaroriyHa npakTMka ManbyTHbOro BYMTENSA NMOYATKOBOI
LIKONN Y.

AIK NOKa3ye aHani3 HayKoBUX AyKepen, TepMiH «uMdpoBa KOMMNETEHTHICTb yumuTena» 3apybixKHi Ta yKpaiHCbKi 4OCAIAHUKM
XapaKTepusyTb TaKMM YMHOM: Lle MAWCTEPHICTb Megarora 3actocoByBaTu iHGOpMaLiHi TexHosorii y cBOIN npodeciliHin
pianbHocTi (Krumsvik R., 2013]); 34aTHICTb BUKOPUCTOBYBATU UMPOBI pecypcu Ta iHGopMaLiiHi TEXHONOTIT, PO3yMiTM Ta BMIiTK
KPUTUYHO OLLiHIOBaTU LMPOBI pecypcy Ta KOHTEHT, eGeKTUBHO KOMYHiKyBaTu (Scott C., 2015) 3HaHHA, BMiHHA Ta HABMYKM B ranysi
iHpOpMaLLiiHMX TEXHONOTIN Ta 34aTHICTb iX 3aCTOCYBaHHA B NpodeciiiHii aianbHocTi (Bukos B., 2018) Le He TiNbKM cyma 3arasibHo
KOPUCTYBaLbKMNX i NPOECiMHMX 3HaHb Ta YMiHb, AKi NpeacTaBieHi B pisHUX moaensax IKT-KomneTeHTHOCTI, @ M yCTaHOBKA Ha
epeKTUBHY Aif/IbHICTb | 0cobucTe cTaBaeHHA A0 Hei, 3acHoBaHe Ha MoyyTTi BignosiganbHocTi (CongaTosa ., 2013); 3gaTHicTb
BUMTENA epeKTUBHO Ta Pe3ynbTaTUBHO BUKOpMCTOBYBaTW IKT y CBOIW neaaroriyHiii aianbHOCTI Ta Ana csoro npodeciitHoro
po3BuTKy (Mpoxoposa C., 2015).

XapaKTepuCTUKYy eNneKTPOHHMX OCBITHIX pecypciB NOAAEMO 33 HOPMATUBHMUMWU JoOKymeHTamu MOH VYkpainn. Y
[OKYMEHTAX 3a3HAYa€ETbCA, LLLO TaK HA3MBatOTb HaBYasIbHi, HAYKOBI, iHpopMaLiliHi, AOBIAKOBI MaTepiann i 3acobu, po3pobneHi B
eNIeKTPOHHI dopMi Ta NpeacTaB/ieHi Ha Hociax Byab-aKoro TMnNy abo po3milleHi B KOMN'IOTEPHMX MeperKax, AKi BigTBOpHOOTbLCA
33 ONOMOrO0 €NEeKTPOHHMX UMPPOBUX TEXHIYHMX 3acobiB i BUKOPUCTOBYIOTbCA A/1A 3ab6e3neyYeHHA HaBYa/bHOI AifNbHOCTI
3p006yBaviB (MoN10XKeHHA NPO ENEKTPOHHI OCBITHI pecypcu, 2012).

MNpobnemn BNpoBaAKEHHS eNEeKTPOHHUX OCBITHIX PECYpCiB B OCBITHINM NpoLec NpoaHaii3oBaHO B YNC/IEHHUX NybaiKaL,iax
HayKoBL,iB. MPo BaXKAMUBICTb yunTeNA 34aTHOCTI ONEPYBATU €NEKTPOHHUMM OCBITHIMW pecypcamm i CNpUMmMaTh ix siK iIHCTPYMeHT
GOpMYBaHHA B Y4YHIB HAaBUYOK, BAaXK/MBUX YNPOAOBMK XKUTTA Ta Ana npodeciiHoi peanisauii HaronowytoTe C. BobpoBuLbKa Ta
0. CemeHixiHa (CemenixiHa O.B., bobpoBuubKa C.®, 2020) MpodeciliHy roOTOBHICTb y4MUTENA NOYATKOBOI LLKO/IM BUKOPUCTOBYBATH
€IeKTPOHHI OCBITHI pecypcu, MeToh0/10riYHI NigxoamM, NPoLecn Ta CTaHA4APTU PO3POOKM eNeKTPOHHUX HaBYaslbHUX pecypciB
pO3rnA[ae y cBoix AoCNigKeHHaX |. XvxKHAK (XvxKHaK 1., 2019).

Cepes BMKNagadiB i 3406yBayiB OCBiTM Habynu NONyNAPHOCTI HaBYasbHi AUCTAHLiNHI Kypcu, BebiHapKn, eneKkTPoHHi
iHTEPaKTUBHI eHLMKIoNeaii Ta C/IOBHUKU, e1IeKTPOHHI NiAPYYHUKK, NOCIBHUKK, NPAKTUKYMU, eNEeKTPOHHI NepeKiagadi, BipTyanbHi
My3ei, NoWYyKOoBi cnctemu Ta iHwe. 3okpema, O. CeMeHOr aKUEeHTYE yBary Ha eNeKTPOHHUX CNOBHUKAX, WO CNPUAIOTb PO3BUTKY
iHTeNEeKTyaNbHUX | TBOPUMX 34i6HOCTEN, KPUTUYHOFO MUC/AEHHA, Nam’ATi M yABM, MOBHOMO YyTTA i MOBHOIO CMakKy, MOBHOI
nosegiHku (CemeHor 0., 2016). [lo HalbinbLW nonynsapHUMX GopmM NPOBeAEHHSA OCBITHIX 3aX0AiB Pi3HUX BMAIB (HaBYaIbHUX 3aHATD,
KOHdepeHLi, KOHCYbTaL,ii, 3aXMCTY HAayKOBUX POBIT TOLLO) ¥ AUCTaHLUiMHOMY GOPMATi 3 BUKOPUCTAHHAM €1eKTPOHHMX OCBITHIX
pecypcis AOCNIAHUKM BiAHOCATL BebiHap: BebiHap-nekKLito, BebiHap-cemiHap, BebiHap-KoHdpeHUito (ByaaHcbkuin [., 2020).

Y ymoBax MaHAemii CBiTOBAa OCBITHA CMiNbHOTa pPa3oM i3 HayKoBUAMM o6’eaHana 3ycuANa LWOAO CTBOPEHHA i
BMNPOBagKeHHA ePEeKTUBHUX €NIEKTPOHHUX OCBITHIX pecypciB AnA ePpeKTUBHOrO HaBYaHHSA LUKOAPIB Ta BUPILIEHHA ANAAKTUYHUX
3aBAaHb YCiX HaBYa/NbHUX NpeameTiB. BuuieosHaueHe aKTyanisye ¢axoBy niAroToBKY BYMTENA MNOYATKOBOI LIKOAW A0
BMKOPWCTaHHA eIeKTPOHHMUX OCBITHIX pecypciB, 30Kpema y npoLLeci NneaaroriyHoi NPaKkTUKK.

Y pocnipKeHHi KepyeEMOCSA TaKO XapaKTEPUCTUKOK NeaaroriyHoi NpakTUKK: Le CKNagosa ¢axosoi NiAroToBKM MakbyTHiX
yuuTeniB NOYaATKOBOI LLKO/IM, AKa CNPAMOBaHa Ha GopMyBaHHA NPodecinHUX KOMNETEHTHOCTEN, LLLO Y3rOAXKYOTbCA 3 BUMOramu A0
060B’A3KOBUX pPe3y/bTaTiB HABYAHHA YUHIB, BU3HAUYeHUX y [lep’KaBHOMY CTaHAAPTi No4YaTKoBOi ocBiTH (2018).

MOHATTA «rOTOBHICTb MAMbYTHLOrO BUMTENS MOYATKOBOT LUKOAW 4O BMKOPWUCTAHHA €/1eKTPOHHMX OCBITHIX pecypcis y
npoueci neaaroriyHoi NPakTUKM» xapakTepusyemo 3a C. bobposuubKoto (Bobposuubka C., 2020) AK cknagHe ocobucTicHe
YTBOPEHHA, WO iHTErpye LiHHICHi YCTaHOBKW, MOTMBM [0 BWMKOPUCTAHHA €NIeKTPOHHUX OCBITHIX pecypciB y npodecinHin
BIANbHOCTI, 3HAHHA MPO €/IeKTPOHHI OCBITHI Pecypcun Ta HanpAMM iX BUKOPUCTAHHA B OCBITHbOMY MpoLLeCi MOYaTKOBOI LUKOM,
YMiHHA 406MpaT eNneKTPOHHI OCBITHI pecypcu Ta 34iMCHIOBATHU BignoBiAHWUA METOAMYHMIA CYNpOBIA YPOKIiB, NparHeHHAa Ao
CaMOBAOCKOHANEHHA LLOAO BUKOPUCTAHHA eNEKTPOHHUX OCBITHIX pecypciB Ta NPorHo3yBaHHA ePpeKTUBHOCTI iX BUKOPUCTAHHA 3
METOH0 YCMiLLHOrO BUKOHAHHA NpodeciliHMX 3aBaaHb. YpaxoByEMO 0COBANBOCTI NiAFOTOBKM BUMTENA NMOYATKOBOT KON, 3-NOMIXK
AKUX 7 OCBITHIX rafy3eit NOYaTKOBOI LLKO/IM; NOANINIHIBAbHA IHTErPOBAHICTb; irpoBa CNPAMOBaHICTb (NoTpeba opraHisauyi irposoi
OiANbHOCTI MONOAWMX LWKONAPIB HAa YPOKax); MyAbTUMEAiMHICTb (MNOEAHAHHA Pi3HUX BUAIB CNPUMMaAHHA HaBYaJbHOMO
matepiany).

Po3rnaHemo paeski acnekt ¢GopmyBaHHA TOTOBHOCTI MalbyTHIX yu4MTenis MOYaTKOBOI LWIKOAM A0 3acTOCYBaHHA
€/1eKTPOHHUX OCBITHIX pecypciB y npoLeci neAaroriyHoi NPakTMKKM BigNoBigHO A0 BUMOT HOBOT YKPAiHCbKOT LUKO/IN.

METOAU AOCNIAXKEHHA

[NnA [LOCATHEHHA METU BUKOPUCTAHO TaKi MeToaum: TeEOPEeTUYHI — aHani3 HayKoBUX AKepen; BUBYEHHA I y3arasbHeHHs
neparoriyHoro A0CBiAy BUKOPUCTAHHA eNEeKTPOHHUX 3acobiB HAaBYAHHA HAaBYaIbHO-METOAMYHOIO CNPAMYBAHHSA Ta 3aCTOCYBAHHSA
iX y npodeciiHiit NiaroToBUi ManbyTHLOrO BUMTENA NOYATKOBOI LUKO/IM; NPAKTUYHI (CNOCTEPEIKEHHA, aHKETYBAHHA, ONUTYBaHHSA
TOLWO).

PE3Y/IbTATU AOCNIAXKEHHA

3 MeTO BM3HAYEHHA CTaHy FOTOBHOCTI MabyTHIX yunTeniB NOYaTKOBOI WKOAN A0 3aCTOCYBaHHA €/1EKTPOHHUX OCBITHIX
pecypciB y npoueci neaaroriyHoi NPakTUKM HaMmu Byn0 34iAICHEHO aHaNi3 OCBITHbO-NPOdECiiHMX Nporpam NiAroToBKM H6akanaepis
cneuianbHocti 013 [MouyaTKoBa OCBiTa, MPOBEAEHO LinecnpAaMoBaHe negaroriyHe CrnocTepeXeHHA 3a OCBITHIM npouecom y
3aKnagax BULLOT 0cBiTM CyMCbKOTo AepKaBHOro negaroriyHoro yHisepcutety im. A.C. MakapeHKa (MpoeKT ocBiTHbo-NpodeciinHoi
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nporpamu «lo4yaTkoBa ocBiTa» neplworo (6akanaBpCcbKoro) piBHA BULLOT OCBITM 3a cneujanbHicTio 013 MoyaTkoBa OcBiTa ranysi
3HaHb 01 Ocsita/Meaarorika CyMCbKOro Aep»KaBHOro negaroriyHoro yHisepcutety im. A. C. MaKkapeHka, 2020), [yxiBcbKoro
HaLioOHaNbHOrO nepjaroriyHoro yHisepcuteTy imeHi OnekcaHapa [oskeHka (OcBiTHbo-npodeciiHa nporpama «MouyaTkoBa
ocBiTa» nepworo (6akanaBpcbKoro) piBHA BULLOI OCBITK 3a criewianbHicTio 013 «MoyaTkoBa OcBiTa» MNyXiBCbKOro HaLiOHabHOMO
neparoriyHoro yHisepcutety imeHi OnekcaHapa [OBXeHKa, 3aTBepAKeHa BYeHOH pagoto Mayxiscbkoro HMY im. O. [loBXeHKa
26 yepBHA 2019 poky npotokon Ne 13, 2019), YMaHCbKOro geprkaBHOro NeaaroriyHoro yHisepcuteTy imeHi MaBna TuumHU
(OcBiTHbO-NpOdeEciiHa Nporpama NepLoro piBHA BMLLOI OCBITM (6akanasp) 3a cneujanbHicTio 012 «[oLwKinbHa ocsiTa» ranysi
3HaHb 01 Ocsita/lMeaarorika. [owkisbHa ocsita. MoYaTKoBa OCBiTa. YMaHCbKUIA AepXaHWiA NeaaroriYHuii yHiBepcuTeT iMmeHi
MaBna TuuuHKU. 3aTBepaKeHO BYeHOw pagoto (npotokon Ne 1 Big 29 cepnHa 2019 poky, 2019): 6ecign, onuTyBaHHS,
iHTepB'toBaHHA (YCHi 1 NMCbMOBI), BUBYUEHHS pPe3ynbTaTiB HaBYa/IbHOI AiANbHOCTI cepep, CTYAEHTIB.

3piMcHeHUI aHani3 ocBiTHLO-NPOodEeCciiHMUX Nporpam Aa€ NiACTaBU BU3HAYMUTU TaKi BaXKauBiI Ana GopMyBaHHA FOTOBHOCTI
ManBYTHIX y4MTeNiB MOYATKOBOI LIKO/IM 3acTOCOBYBATW ENEKTPOHHI OCBIiTHI pecypcu y npoueci neparoriyHol MpakTUKM
KOMMETEHTHOCTI, AK: 34aTHICTb BMBYATK, aHaNi3yBaTu Ta 3aCTOCOBYBATW Nif, Yac NiaHyBaHHA Ta peasisauii OCBiTHbOro npouecy
npodecinHy iHbopmauito, AKa NpeacTaBNeHa B NiTepaTypi, Ha EeNeKTPOHHMX Hocisx, Ha Web-cepBicax (yKpaiHCbKOK Ta
iHO3eMHVMMM MOBaMM) TOLWLO; BOJIOAIHHA 3HAHHAMMW NPO MEXaHi3MM I TEXHOOTI0 BUKOPUCTaHHA IKT-pecypcis B opraHisauii Ta
peanisauii OCBiITHLOrO Npouecy B MNOYATKOBIN LUKOAI; 34aTHICTb A0 3aCTOCYBaHHA Cy4acHWX 3acobis iHGOpMaLiNHMX i
KOMN'IOTEPHUX TEXHONOTIM ANA PO3B'A3aHHA KOMYHIKaTMBHMX 3afay y npodeciitHi aianbHOCTI negarora M y NoBCAKAEHHOMY
KUTTi. O3HAYeHi BMMOTM OCBITHbO-MPOdECIHUX NpOrpam, a TaKOXK 3aNUTU CTEWKXONAepiB (3 TaKMMKM 3anuTamu mMu
O3HalomItoBaNMCA Nif Yac NeaaroriyHoi NPaKTUKK CTYAEHTIB y MOYATKOBMX KNacax WKin m. Cymun) MatoTb 3HaUTU micLie y poboumnx
nporpamax Has4yanbHuUx gucumniin IKT Ta paxoBO-MeTOANYHUX AUCLUMIH.

30Kpema, AK NoKasye aHani3 poboyoi nporpamu «IKT», a TaKOXK 3aHATb 3 0O3HAYEHOI HaBYa/IbHOT ANUCUUNAIHK, CTYAEHTU
03HAMOMNIOKTLCA i3 MOXAMBOCTAMM BUKOPUCTAHHA Pi3HOMaHITHUX TEXHIYHUX 3acobiB Ta iHGOPMaLiMHO-KOMYHIKaLiiHMX
TEeXHOJIOTiN y NpodeciinHiiA AianbHOCTI NegaroriyHMX NpauiBHUKIB; HaBYalOTbCA ePEKTUBHO BUKOPMUCTOBYBATU Cy4vacHi TEXHiYHi
33c06M B OCBITHbOMY NPOLLECi MOYATKOBOT LLKON; PO3BUBAIOTb YMiHHA CAMOCTIMHO ONaHOBYBATH i paLioHaIbHO BUKOPUCTOBYBATU
TEXHiIYHi i nporpamHi 3acobu pisHOro NPM3HAYeHHA, UiNecnpAMOBaHO LYKATU M CUMCTEMATM3yBaTM [AaHi, WO CTOCYETbCA
neaaroriyHoi AianbHoOCTi; GOPMYIOTb YMiHHA 3aCTOCOBYBATU TEXHIYHI 3aC0OU HaBYa/IbHOTO NPU3HAYEHHS.

[uncTaHujiiHe HaBYaHHA, Ha fIKe Nepeulunu 3aKNaam 3aranbHoi cepeaHboi Ta BULWOT OCBITU B Yac NaHAemii, NoOCUMTb
yBary A0 BUBYEHHSA crneundikn BUKOPUCTAHHA eIeKTPOHHMX OCBITHIX pecypcis nig yac ¢paxoBo-meToguuHux amcumnnid. Cepep,
€/1eKTPOHHUX OCBITHIX pecypciB, AKi NPONOHYIOTLCA B 3aKNafax 3arasibHOi cepefHboi OcBiTM MiHiCTepcTBOM OCBITM i HayKu
YKpaiHu, 03HauYMMO TaKi: colianbHi mepexi, CNyKbu obMiHy MUTTEBUMMU NOBIJOMIEHHAMM Ta MOBINbHI 3aCTOCYHKM Ha KWTanT
Viber; nnatdopmm Moodle (https://moodle.org/), Google Classroom (https://classroom.google. Com), Zoom
(zoom.us/download), ClassDojo (https://www.classdojo.com/uk-ua/signup/), Classtime (https://www.classtime.com/uk/);
OHNaiH-cepsicu LearningApps.org (LearningApps.org), Padlet.com, Google Classroom; BifeoposvKu, AKi po3KpuBalOTb Temu
WKiNbHOT nporpamu, 3o0Kkpema KaHan MiHictepctBa ocsitv YKpainmn (https://www.youtube.com/c/MONUKRAINE), Kypcu
nnatopm Prometheus (https://prometheus.org.ua/), EdEra (https://www.ed-era.com/) Ta iHwi gskepena; undpPoBi iIHCTPYMEHTH
ONna 3anucy  ckpiHkactiB  (cepsic (https://screencast-o-matic.com/), CcTBOpeHHA IHTEPaKTUBHMX BiZEO 3 3aMUTAHHAMM,
B6yaoBaHMMKM B poauk (https://edpuzzle.com/), po3miweHHA BAACHMX POMKIB Ta HAZAHHA A0 HMX AOCTyny yepes iHTepHeT
(https://www. youtube.com/) Ta iH.

Y merKax focnigHoi pobotu Ham Bysio BaXK/IMBO 3'CYyBATM CTAaH FOTOBHOCTI MalbyTHIX yunTeniB MOYaTKOBOI WKOAWN A0
33CTOCYBAHHA €NIeKTPOHHUX OCBITHIX pecypciB. CTyaeHTam cneuianbHocTi 013 MovaTkoBa ocsita OKP «bakanasp» 6yno
3aNponNoOHOBaHO Yepe3 aHKeTyBaHHA BM3HAYUTK, AK PECMOHAEHTM BMKOPUCTOBYHOTb €N1EKTPOHHI OCBITHI pecypcu, 3oKkpema y
npoweci AUCTaHLiIMHOIO HaBYaHHA, AKMMU IHCTPYMEHTAMM BONOAIOTb. MMTaHHA aHKETU TaKOXK CTOCYBA/IMCA BU3HAYEHHSA PiBHA Ta
ob6cAry 3HaHb 3 Neparoriku Ta MeToAMK BUKAaAaHHA (paxoBO-METOAMYHMX AUCUMMAIH NOYATKOBOI LUKOAM; 3HaHb Ta YMiHb
34iCHIOBATM MNNaHYBaHHSA; NPodecinHO-MeTOAMYHOI MAWCTEPHOCTI; YMiHHA OpPraHisoByBaTM Pi3HOMaHITHI dpopmu pobotn 3
BMKOPUCTaHHAM eNeKTPOHHUX OCBITHIX pecypciB.

AHKeTa micTuna 5 3anuTaHb BigKpUTOro TUNY.

Ha 3anuTaHHsA, Wo BUKOPUCTOBYETLCA B 3aKNALi OCBITU ANA 3abe3neveHH:A ANCTAHLIMHOIO HaBYaHHA B YMOBaX KapaHTUHY,
pPecnoHAEeHTN 3a3HaunAu, WO HalvacTiwe BunTeNi NnpononoHytoTk Viber (55,2%), Zoom (58,5%; caliT HaBY4aNbHOTO 3aKknaay — 6%;
GoogleClassroom — 55,5%; Skype — 37,7%; Telegram — 21,2%. Cepep, iHWOro pecnoHAeHTW BKasanM Ha TaKi iHCTPyMEHTK:
eNleKTpoHHa nowrTa, Facebook, Messendger, Padlet, iHcTpymeHTu Google, BceocsiTa, ocBiTa.ua, BnacHuit 6nor, Google kaneHaap.
OpHak, Ui iHCTpyMeHTH He Habpanwm binblue TPpboX BigNoBiAen KoXKHa.

Ha 3anuTaHHs aHKeTu «fKi eNeKTPOHHI OCBITHI OHNAMH-Pecypcu y Npoueci negaroriyHoi NpakTMKK Bu BUKopuctosyeTe
LN NiATOTOBKM A1s OCBITHLOTO NPOLLECY 3aK/1aAiB 3arasibHOT cepeHboi OCBITU?» Halbinblie BiACOTKIB Habpanu Taki Bignosiaj:
aBTOPCbKi YPOKM Ha KaHani YouTube — 80%; EdEra - 23,3%; Prometheus - 12,5%; ocsita «[ia» - 15,4%; BifLeoypOKM Ha micLeBux
TenekaHanax - 4%. Cepef, iHWOro pecrnoHAEeHTU BKasanu: Ha ypok, EnekTpoHHi nigpy4yHuku, Google Classroom, Viber, ocsiTHil
xab, BNacHi HanpawyoBaHHA.

Ha 3anuTaHHA «fKi eNleKTPOHHI OCBITHI pecypcy Ansa Bac € epeKTMBHMMM y NpoLeci NearoriyHoi MPakTUKMU?» Hamu Byno
OTpMMaHoO Taki Bianosigi: Viber, Zoom, Bigeoypoku, Google Classroom, oHNalH ypoKK, oHNalH Tectn, Microsoft Teams, Lerning
Apps, oHnanH pecypcu Deutsche Welle, Bigeonekuii Ta yati, Tect Ha nnatoopmi «Ha ypok», Prometheus, Google disk —
CTBOPEHHSA TECTiB, 3aBAaHb, ONUTyBanbHMKIB, WordArt.com, aBTOpCbKi ypoku Ha KaHani YouTube, Padlet, cepsicu Office365,
Kahoot.

BogHouac Hamu 6yno 3’ACO0BaHO, WO PECNOHAEHTU HE MaIM MOXKANBOCTI BUKOPUCTOBYBATU €1eKTPOHHI OCBITHI pecypcy,
MOM/IMBO, TOMY LLLO TaKi YyMOBM O/1A HUX He CTBOPeHi B 3aKnagi (25%), abo ctBopeHi YacTkoso (15%). MpoBegeHe onNUTYBaHHA
cepes, OKPeMMX CTYAEHTIB-MPAKTUKAHTIB 3aCBigYMAN | NeBHI NporasnHM B 06i3HAHOCTI NOTEHLiMHUX MOXK/IMBOCTEN €NEKTPOHHUX
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OCBITHIX pecypciB g5 NpoBeAeHHA YPOKiB, No3aknacHoi pobotn. Came Tomy 6yn10 3anNponoHOBaHO BiAMNOBICTM Ha TaKe 3anuTaHHA
aHKeTU «fKi € NepelKoamn 40 BUKOPUCTAHHA e1eKTPOHHMX 3ac06iB HaBYaAHHA Y NPOLECi NegaroriyHoi NpakTMkn? (gus. puc. 1).

AKi € nepewKoan 40 BUKOPUCTAHHA eNEKTPOHHUX 3ac06iB HaBYaHHA Yy npoueci
neparoriyHoi NPaKTUKK?
HepnocTaHbo Yacy Ans NiaroToBKM

He Bonopaito 3HaHHAMM 3 BUKOPUCTAHHA
eNeKTPOHHMX OCBITHIX pecypcis

Mato TpyAHOLLi y CAMOCTIMHOMY OMNpaLoBaHHi
marepiany

BiacyTHe BignoBigHe TexHiyHe 36e3neyeHHsA

Puc. 1 PesynbTaT onuTyBaHHA CTYyAEHTIB cneuianbHocti 013 MouaTtkoBa ocBiTa
030 BUKOPUCTAHHA €/IeKTPOHHUX OCBITHIX pecypciB y npoueci neaaroriyHoi NPakTUKu

AIK NoKasye aHani3 puc. 1, o nepeniky nepelwKkos pecnoHAEHTU BiAHECIM HEAOCTATHI TEXHIYHI MOXANBOCTI; 0bMeXReHU
[OCTYN Aitel Ao IHTepHETY; HeAOCTaTHA MOTMBALLiA; HEAKICHUI IHTepHET; anapaTHe 3abe3neyeHHs; NnepeBaHTaXKeHHA Mepexi.
Nnwe 10 pecnoHAEeHTIB 3a3Ha4YNIM, WO Npobiem HeMaE.

Ha 3anutaHHa aHkeTn «fAKi y Bac icHyloTb NnoTpebu B 06i3HAHOCTI 3 BUKOPUCTAHHA €NeKTPOHHUX OCBITHIX pecypcis y
npoueci neaaroriyHoi NPakTUKK, 30KpemMa B yMOBax KapaHTUHY ?» 40% pecnoHAEeHTIB 3a3Ha4YNIU, WO NOTPebyroTb OHNANH-KYypCiB
Ta BebiHapiB, AKi HagaAyTb iM MPaKTUYHI MOpaaM LWOAO TOro, AKUM YMHOM OPraHi3yBaTW NeaAaroriyHy MpaKTUKY B yMOBaXx
OUCTAHUiIMHOrO HaBYaHHA 3 BUKOPUCTAHHAM eNEKTPOHHUX OCBITHIX pecypcis; 25% pecnoHAEeHTIB HAaro10CcuAu, Wwo notTpebyoTb
3HaHb Ta YiTKUX iHCTPYKLiM LWOA0 BUKOPUCTAHHA €N1EKTPOHHMUX OCBITHIX pecypcis; 15% 3 HUX 3a3HAYMIM, LLO HE MAIOTb KOLHUX
notpeb; 10% 3a3Haunnmn Ak noTpeby HecTayy yacy, Wob camocTiiHO po3ibpaTnCh, AKMM YMHOM OpraHi3yBaTu Ta 3abesneunTu
NPOXOAMKEHHSA NeAaroriyHoi NPaKTUKKU B YMOBAX AUCTaHLiMHOIO HaBYaHHA.

3arasiom, AK MOKa3ye aHani3 aHKeT, BignoBiAi 3acBifunan npo nesHy 06i3HaHiCTb MabYTHIX yunTeNiB NOYaTKOBOI LKOAN
WOA0 PIBHOMAHITTA e/1eKTPOHHMX OCBITHIX pecypciB, BUKOPUCTAHHA X Nif Yac NpoBeAeHHA YPOKIB Ha MeaaroriyHiin npakTuui,
30Kpema B yMOBax AMCTaHLIMHOro HaBYaHHA. OgHak, Te, Wo binblicTb pecnoHAeHTiB 06panu anwe oanH, abo ABa BapiaHTU
BKa3aHi e/IeKTPOHHI OCBITHI pecypcy CBiAYNTb NPO HeobXigHICTb CMCTEMATUMYHO O3HAMOMIOBATU i3 PISBHUMU eNeKTPOHHUMMU
OCBITHIMM pecypcamu, X cneundikoo BUKOPUCTAHHA. AK 6auMmo 3 pes3ysbTaTiB OMWUTYBAHHS, OCHOBHOK MeEpEeLKoao ANA
peanisauii 3aBaaHb popmyBaHHSA iHGOPMaL,iHO-UMPPOBOT KOMMETEHTHOCTI € BiACYTHICTb 3HAHb 3 BUKOPUCTAHHA €IeKTPOHHMUX
OCBITHIX pecypciB y npoueci neaaroriyHoi NPakTUKM.

3 uiet0 MeTol OKpemi 3aHATTA i3 Aaucumnniim «IKT», a TakoXK ¢GaxoBO-METOAMYHMX AWUCLUNAIH i3 CTyaeHTamu
cneuianbHocTi 013 MoyaTKoBa ocBiTa NposoAMAn y GOpMi METOAMYHOIO MOPAAHWMKA, Mif Yac AKOro posrnaganu crneumndiry
3aBaHTAXXEHHA eNEeKTPOHHUX MaTepianis, cneundiky e-noptdonio, 6aoris, popymis y peanisauii AUCTAHLIAHOIO HaBYaHHS.

Y mexKax BMBYEHHA Menaroriku, ¢paxoBMX METOAMK CMiJIbHO 3i CTyAeHTaMW OMpauboBYBaAn TeMU «BUKOPUCTaHHA
€/1eKTPOHHMX OCBITHIX pecypciB y Npowueci NnegaroriyHoi NPakTUKM». Ha 3aHATTAX NPOMNOHYBanM BUBIPKY eNeKTPOHHMX OCBITHIX
pecypcis ana (auB. Tabn.l) ana po3pobaeHHA NPOEKTIB YPOKIB 3 eNemMeHTaMM AUCTAHLINHUX TEXHONOTIN HaBYaHHA. Mpu Lbomy
[0TpuMyBanucsa TUNOBUX OCBITHIX Nporpam (aBTopu — P. LLusaH, O. CaBYeHKo).

Tabnuya 1
BMKOPUCTAHHA e/1IeKTPOHHUX OCBITHIX PecypciB Ha 3aHATTAX 3 paXxOBO-METOAUYHUX AUCLMNNIH
Ne 3/n Bua po6otu EOP
1 BWKOpUCTaHHA BiAEOPONNKIB 33 TEMOIO LWKINbHOI KaHan MiHicTepcTBa ocBiTH YKpaiHu
nporpamu (https://www.youtube.com/c/MONUKRAINE);

Kypcu nnatdopm Prometheus (https://prometheus.org.ua/);
EdEra (https://www.ed-era.com/ )

2 Po6oTa 3 oHNalH-A0WKaMM Padlet.com (https://uk.padlet.com/);
Jamboard (jamboard.google.com/)
3 OHNAMH-TECTM 3 aBTOMATUYHOK NEpPEBiPKOID Google-dopma;
PiBHA  ONaHyBaHHA  YYHAMM  HaABYaNbHOTO Classtime (https://www.classtime.com/uk/)

maTepiany Ha ypoKax MaTeMaTUKW, YKPaiHCbKOI
MOBMW, IHTErPOBAHOrO Kypcy «A AOCAIAKYIO CBIT»
4 IHCTpyMeHTU GOopMYyBaNbHOIO OLiHIOBaHHA LearningApps.org (https://learningapps.org/);
Formative (https://goformative.com/);
Studystack (https://www.studystack.com/);
Quizlet (https://quizlet.com/)

5 LUndposi iHCTpymeHTH Flipgrid (https://info.flipgrid.com/);
Mindmeister (https://www.mindmeister.com/);
Storyboardthat (https://www.storyboardthat.com/);
Blogger (https://www.blogger.com/);

Canva (https://www.canva.com/)
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Ne 3/n Bug pobotu EOP
6 OpraHisauia BigeokoHbepeHLilt, BiAeo YypoKi., Zoom (https://zoom.us/);
BebiHapis Google Hangouts (https://hangouts.google.com/);

Microsoft Teams (https://products.office.com/ukua/microsoft-
teams/group-chat-software);
Webex (https://www.webex.com)
7 MpodeciiHnit PpO3BUTOK, NiABULLEHHA EdEra (https://www.ed-era.com/);
KBanidikaLii, camoocsiTa Prometheus (https://prometheus.org.ua/);
BYM (https://vumonline.ua/);
My-it-notes (http://my-it-notes.com/2011/10/freeonline-
cources-for-self-education/);
Ocsitopis (https://osvitoria.media/experience/korysnena-
karantyni-osvitoriya-daruye-bezkoshtovnishhodenni-vebinary/)

BianosigHo Ao Tabn. 1, 30kpema, poboTa 3 OHNAMH-gOWKaMK nepenbadvae Po3milleHHA nonepeaHbo MigroToBAEHUX
maTepianiB (TEKCTM, 306paxkeHHs, Bif4eo, ayAio); 3anmuciB WAAXOM APYKYBAHHA TEKCTY ab0 CTBOPEHHA MaslOHKIB; BUKOPUCTAHHA
[0AaTKOBUX iHCTPYMeHTIB Nobyaosu piBHUX diryp; poboTa 3 rotoBMMM WabsoHamM opraHisauiiHMX giarpam (KapTv NoHATb,
MO3KOBMI WUITYPM, aArOPUTM TOLLO); OpraHi3auia cnibHOi poboTH, 30KpemMa nNif Yac CUHXPOHHOFO OHAANH-3aHATTA). 3 MeTo
3AiMCHEHHA (GOPMYBaNbHOTO OLHIOBAaHHA MPOMOHYEMO BWKOPUCTOBYBATW 3aBAaHHA, AKi MOXYTb MaTW BUIAAL TeCTOBUX
(MHOXMHHUIA BMBIp, YCTaHOBNEHHA BiAMNOBIAHOCTI, BNOPAAKYBaHHSA, NMO3HAYEHHA AiNSHKM Ha 306pakeHHi Towo) abo irpoBmx
(npoiiTn nabipMHTOM, BiANOBI4AOYM HA 3aNUTAHHA. BUKOPUCTAHHA UMOPOBUX IHCTPYMEHTIB [03BOASE 6inbw MOBiINbHO
onaHyBaTW YYHAM HaBYa/IbHUIA MmaTepian. YUHi MOXKyTb 3aBaHTaXKyBaTu CBOI BigeoBignoBigi Ha Mob6inbHI TenedpoHN, KOMEHTYBATH
iX, AUCKYTYyBaTW.

Y merax $axoBo-MeTOAMYHUX AUCUMMNJIIH NPOMOHYBanW 3i CTyAEHTaMW OMaHOBYBAaTM AOCBIA iHWMWX MNefaroriyHmx
3aKNafiB BULOI OCBiTM, 3 MOMIX AKUX — [JOHOACBbKWUW [ep)KaBHUW nedarorivHWMi yHiBepcuTeT. 30Kpema, Ha 3aHATTAX
BMKOPWUCTOBYEMO BMpaBu, po3pobsieHi |.XuvKHAK (XvKHAK ., 2015) y Takux nocibHMKax, AK «Komn'loTepHUN NpPaKTUKYM 3
METOANKN BUKNALAAHHA YKPATHCLbKOT MOBWN», « MeToaMKa BUKNAAHHA YKPAIHCbKOT MOBM B MOYATKOBMX Knacax.

OBrOBOPEHHA

MutaHHA $opMyBaHHA FOTOBHOCTI MaMbBYTHIX yuMTeniB NMOYaTKOBOI LUKOAW A0 3aCTOCYBaHHA €/1eKTPOHHUX OCBITHIX
pecypciB y npoueci negaroriyHoi NpPakTUKM 0BroBoploBasiocb Ha 3acifaHHAX Kadegpu AOLWKINbHOI i NOYaTKOBOI OCBITU Ta
HayKOBO-A0CNiAHOT nabopaTopii «AKageMivyHa KynbTypa AocnigHuKa» CyMCbKOro AepKaBHOro neaarorivyHoro yHisepcuteTy imeHi
A.C. MaKapeHKa. Y mexax 06roBopeHHs aKkLeHTyBau yBary Ha NoTpebi yBegeHHsA [0 HaBYasibHMX Nporpam ¢paxoBo-MeToaNYHUX
OMCUMNAIH NiarotoBkn b6akanaspis cneujanbHocTi 013 MoyaTKoBa OCBiITA, METa AKUX — BUBYEHHA Cneundikm BUKOPUCTAHHA
€/1eKTPOHHMX OCBITHIX pecypcis ANA NiArOTOBKM Ta PO3pPOOKM MPOEKTIB YPOKIB Yy NpoLeci neaaroriyHoi NPaKTUKK: AUCTaHUiMHI
TEeXHOOrii HABYAHHA; MOHITOPUHT PO3BUTKY Y4YHIiB; NepeBipKa AKOCTI 3HaHb; MOLWYK HAaBYa/IbHO-METOANYHUX MaTepianis B mepexi
IHTEepHeT; B3aemogia 3 Koneramu Ta 6aTbKaMu; eTUYHi Ta NPaBoOBi acnekT BUKopUcTaHHA IKT. Ha nekuiiHux Ta npakTUYHUX
33HATTAX MOXYTb MPOMOHYEMO BWMKOPUCTOBYBATU KelC-meToh, MeTos, MO3KOBOi akath «brain storm», meTtogn KpUTUYHOrO
MWCNEHHSA (CEHKAH, KybyBaHHA, MeToA, Npec, «WiCTb Kaneatoxig» ToLLO).

3i cTyaeHTamu aHanisyemo Tunosi oceiTHI nporpamu (aBTopu — P. LUnaH, O. CaB4EHKO), 30KpemMa B KOHTEKCTi 6e3neyHoro
Ta €TMYHOI0 BUKOPUCTaHHSA 3acobiB iHPOPMALLIMHO-KOMYHIKaL,iMHOI KOMMETEHTHOCTI Y HaBYaHHI Ta iHLWMX XKUTTEBMX CUTYaLLIsX.

Hanpuknag, onpayboBytoum TunoBy OCBiTHIO nporpamy (1-2 kn.; 3-4 Kn.), po3pobieHy aBTOPCbKMM KONEKTUMBOM Mig,
KepiBHMUTBOM P.LLIMAHA, aKLEHTYEMO yBary Ha GOpPMYyBaHHI B y4HA/y4eHNLi 34aTHOCTI 4O KPUTUYHOFO MUCIEHHA ANA PO3BUTKY,
TBOPYOrO CaMOBMPANKEHHsA, BNIACHOrO Ta CycninbHoro fo6pobyTy; 6e3neyHy Ta BiANOBIAANbHY AiANbHICTL B iHGOPMALiMHOMY
CycninbCeTBi. ANA MabyTHIX NPAKTUKAHTIB KOPUCHOLO, AK MOKA3YE Hani3 ONUTyBaHb, € AUCKYCiA CTOCOBHO AKICHOrO HAaNOBHEHHSA
Tunoeoi ocBiTHLOI nporpamu (1,2 Ka.) eNeKTPOHHMMM OCBITHIMKM pecypcamu. Y TWUMOBIN OCBITHIM nporpami, po3pobneHa
aBTOPCbKMM KONEKTMBOM nig, KepiBHMUTBOM O. CaBYEHKO HaroNOWYETbCA, WO iHGOpMaTUUYHA ranysb peani3yerbca uepes
Pi3HOBIYHNI PO3BUTOK OCOBUCTOCTI AUTUHM Ta il CBITOrNAAHUX OPIEHTALN, POpMyBaHHA IHPOPMATUYHOT M IHWMX KAOYOBUX
KOMNETEHTHOCTEMN, HEOOXIAHUX A ANA KUTTA Ta NPOAOBKEHHA HaBYaHHA; y 3-4 Knacax yepe3 popmyBaHHA y 3406yBaya 0CBiTU
iHpOpPMaLHO-KOMYHIKALiMHOI Ta iHWKX KAOYOBUX KOMMETEHTHOCTEMN, 34aTHOCTI A0 PO3B’A3aHHA 3aBAaHb 3 BUKOPUCTAHHAM
LUMGbpPOBUX MPUCTPOIB Ta iIHGOPMALIMHOKOMYHIKALIMHUX TEXHONOTIA ANA PO3BUTKY KPUTUYHOMO, aHaNiTUYHOIO, CUHTETUYHOrO,
NIOTiYHOro MUC/NEHHSA, peanisau,ii TBopYoro noTeHuiany, opMyBaHHA aKTMBHOI, BiAMNOBiAabHOI, 6e3neYyHOoi Ta eTUYHOI AifIbHOCTI
B iHpOpMaLiiHOMY CycniNbCTBI.

Y merkax aucumnniim Ta GaxoBux METOAMK ONPaLbOBYEMO 3i CTYAEHTaMM A0CBIA y4MTENiB NOYATKOBOI WKoAM CymcbKoi
o6nacTi, AKi NpauoloTb 3a [epKaBHUM CTaHAAPTOM novaTkoBoi ocsiti (2020) Ta TMnoBMMM OCBITHIMKM nporpamamu Hosoi
YKPAIHCbKOI WKoAN. [JO 3aHATb 3anpowyBany B.BoAHMLUBKY — yunTena noyatkosoi WKoan KomyHanbHOI ycTaHoBM CymcbKa
3arafibHOOCBITHA WKona I-1ll ctyneHis Ne23, m. Cymu, CymcbKoi 0bnacTi, Aka noainnnacb 40CBIAOM BUKOPUCTAHHA NPOrpaMmHOro
3abe3neyeHHn Teach Infinity Pro, Intech IWB, nozatkis i3 couianbHoi mepesi IHTepHeT Ta KaHany YouTube, O0cBiTHbOro noprtany
super.urok-ua.com, novashkola.ua, oHnalH-cepBicy Ana CTBOPEHHSA iHTePaKTUBHMX BNpas LearningApps.org.

Ha npakTMYHMX 3aHATTAX i3 METOAMKM HABYAHHA YKPAIHCbKOI MOBW CMiJIbHO 3i CTYAEHTAMW Ta BYUTENAM MOYATKOBOI
LWKOJIM aHaNi3yeEMO LUKINbHI MigPYyYHUKN B KOHTEKCTI HAaNOBHEHHSA iX 3MiCTy e/IeKTPOHHMMM OCBITHIMM pecypcamu. MNposeaeHnit
aHani3 nigpyyHuKa «YKpaiHCcbKa MoBa Ta YMTaHHA. YacTMHa 2» (aBTop — O. CaBYeHKO) A8 yYHiB 3 Knacy 3aKnagis 3aranbHol
cepefHboi OCBITU, HAaNPUKAAA, 3acBifYy€e HAABHICTb BMNPaB, WO nepeabayaioTb pobOTY 3 eNEKTPOHHUMM OCBITHIMW pecypcamu.
[na yyHiB aBTOPM NPOMNOHYIOTb TaKi BNpaBu:
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- bydeme OocnidHukamu! Yu emieme su npayrsamu 3i cnosHuUkamu? [ocnidime, [Ki € CA0BHUKU 075 MOA0OWUX
wkKonsapie. 3’acylime, 4um mayma4yHUl CAOBHUK BIOpPI3HAEMbCA 8i0 memamuy4Hozo. [1po wWo MoxuHa O0i3Hamucsa 3
¢hpazeonoziyHo20 cnosHUKa? Yu emieme su Kopucmysamucsa iHmepHem-ca108HUKamu. [TponoHyemo eam sidckaHysamu QR-Kod
ma 3asimamu Ha calim «Becena abemka», Oe 3ibpaHo 6aeamo uikasux mamepianie 044 WAHYB8ANbHUKIG | WAHY8AAbHUYb
YKPAiHCbKOI Mmosu.

- Y Kuesi € Myseli kHueu i dpykapcmea YkpaiHu. Lle 0xepeno uikagoi pi3HOMaHIiMHoI iHhopmayii Npo 8UHUKHEHHS
KHUMCOK i IXHE Heumms 8 cy4yacHomy ceimi. PosensaHeme ceimauHu npedmemis 3 ybo2o mysero. [1po AKi 3 HUx eu Oi3HanucA 3
npoyumaHux mekcmie? 30ilicHimb 8ipmyasnbHy eKckypcito 00 Mmy3ero, 3ag8imaswu Ha Uo2o calim 3a nocunaHHAM, abo
sidckaHylime QR-KoO.

- Yu 3Haew mu, wo aodu 0edasi Yacmiwe Kopucmyromecsa eneKmpoHHUMU KHUXKamu? Ha 8iomiHy 8id 3euyaliHux, y
AKUX Ha naneposux CMopiHKax HAOPyKosaHO meKkcm, Ui 2a0xemu marome ekpaH. Takox Habysae nonyasapHocmi aydiokHuza.
3a ii donomozord mu moxew cayxamu ceoi yawbaeHi Kasku U onosidaHHA. [ponoHyemo 3ag8imamu Ha calim «YKpaiHceKa
ay0ioKasKa».

TaKo)K aHaNi3yeMO BNpaBu 3 BUKOPUCTAHHAM eIeKTPOHHMX OCBITHIX pecypciB, MoAaHi B MiAPYYHMKY «f JOCNIOXKYIO CBIT.
YactuHa 2» (aBTopu —H. Mop3e, O. bapHa) gns yuHiB 3 Knacy 3aKknagiB 3araabHoOI cepefHboi OCBITU. HaBeaemo npuknagu:

- Mpasuna nosediHku. [ocnidu, Aka iHhopmayisa, NodaHa Ha KAPMKAX Y KOMT tomepHili 2pi, Moxce 6ymu KopucHot 0715
npulHAMMA piWeHHA Npo npasunbHy NosediHKy y Kaaci. BidckaHylime QR-k00 ma nepelidime 3a NOCUAGHHAM.

- Makem kimHamu. lNopisHAl npedmemu nobymy e dasHili yKpaiHcbKili xami ma oceni. BusHay, i3 akux mamepiasnie ix
su2omoenAnu e 0asHuUHy. Ckopucmatica mamepianamu 3 iHmepHemy (https.//bit.ly/2RmAur3)/).

MpuxogMmo A0 BUCHOBKY, WO GOPMYBaHHA FOTOBHOCTI MaMbBYTHiIX yuMTeniB NOYaTKOBOI LIKOAW A0 BUKOPUCTAHHA
€/1eKTPOHHMX OCBITHIX pecypciB y Npoueci NneaaroriyHoi NPakTUKM PO3rIAAAEMO SK KOMMIEKCHUIN NeaaroriYyHMi npouec, B OCHOBI
AKOrO NEXUTb YMOTUBOBAHICTb WOA0 OBOMIOAIHHA UMPPOBOIO MPAMOTHICTIO 3 BUKOPUCTAHHA eN1eKTPOHHMX OCBITHIX pecypcis,
YMIHHAMMW Ta HaBMYKaMM 3aCTOCOBYBATU X Yy NPOQECiMHIA AiANbHOCTI, PO3YMIHHA NPUHUMNIB, MEXaHi3MiB Ta JOTiKK
DYHKLIOHYBaHHA Ta BUKOPUCTAHHA Pi3HMX MPUCTPOIB, MPOrpam Ta Mepek.

BUCHOBKU TA MNEPCNEKTUBU NOAANBLUOIO AOCNIAXKEHHA

HecnogiBaHe WBMAKe NOLWMPEHHA Yy CBITi 11 B YKpaiHi Bipycy COVID-19 nocuannm HoBi BUKIMKK Nepes, 3aKnagamm oCBiTh
LLOAO 34iMCHEHHA OCBITHLOrO NpPoLEecy, 30Kpema, B No4yaTKoBii wkoni. B ymosax COVID-19 3anMwaeTbca HeHanpayboBaHUM
MeXaHi3M BUKOPUCTaHHA eNeKTPOHHUX OCBITHIX PecypciB B OCBITHbOMY NPOLLEC, LLLO BUMAra€ CUCTEMHOTO NiAX0AY Y BULLi LWKOAI
" yBEAEHHA OKPEMUX TEM [0 NeAaroriyHnX, GaxoBo-MeToANYHUX ANCUMMNIH NiAFOTOBKM BUUTENA NOYATKOBOI LUKO/N.

dopmMyBaHHA FOTOBHOCTI MaMbyTHIX yuMTeNiB NOYaTKOBOI LWKOM A0 BUKOPUCTAHHA €NEeKTPOHHUX OCBITHIX pecypcis y
npoueci neparoriyHOT MPAKTUKM PO3MNALAEMO AK KOMIMIEKCHMI NejaroriYHnii npouec. Pe3ynbTaTM nNpoBefeHUXx Hamwu
neparoriyHMx cnoctepeXkeHb, aHKeTyBaHb, 6ecis i3 CTyAeHTamMu cBigvaTh, WO MalbyTHI BUMTENI HEAOCTAaTHLOK MIPOID rOTOBI
BMKOPUCTOBYBATM €IEKTPOHHI OCBITHI peCypcH y NpoLLeci neaaroriyHoi NPaKTUKK.

MobyaoBa OCBITHLOrO MPOLLECY 3 BUKOPUCTAHHAM €/1IeKTPOHHMX OCBITHIX pecypciB 403BONSE ONTUMI3yBaTW MifroTOBKY
MaNBYTHIX y4yMTeNniB NOYaTKOBOI LWKOAW A0 PO3PO6KM NPOEKTIB YPOKY, LLO CNPUAE PO3BUTKY CAMOCTIMHOT TBOPYOI AiANbHOCTI,
CTUMYJIOE OAePKaHHA A0AATKOBMX 3HAHb Ta iX 3aKPiNAEHHSA, 30Kpema y AUCTaHLiIHOMY PeXuUmi.

BuBuyeHHA foCBiAY BUMTENIB NOYATKOBOT WKOAM CyMCbKOT 061aCTi NePEKOHYE, LLLO YPOKM 3 BUKOPUCTAHHAM ENEKTPOHHUX
OCBITHiX pecypciB € aieBUM meTogom GopMyBaHHA iHGoOpMaL,iMHO-LMPPOBOI KOMMNETEHTHOCTI 3406yBayiB NOYaTKOBOI OCBiITU. Ha
OCHOBI JOCNIAHOT PO6OTH 3i CTYAEHTAMM 3'ACOBAHO, WO B AEAKUX NiAPYYHUKAX 414 YUYHIB NOYATKOBOI LUKOAW HasABHI 3aBAAHHA 3
BMKOPUCTAHHAM eNeKTPOHHWUX OCBITHIX pecypcis. BaXkanBo BpaxoByBaTW O0COBAMBOCTI MiAroTOBKM BYMTENA NOYATKOBOI LIKOAM,
iHTErpoBaHicTb NigroToBKM; notpeba opraHisauii irpoBoi AiANBHOCTI MONOAWMX LWKOAAPIB HA YPOKAX; MYyAbTUMELiNHICTb
(noesHaHHA Pi3HWUX BUAIB CNPUIMMaHHA HaBYabHOTO MaTepiany.

B6auyaemo nepcnekTMBHUM BUBYEHHA 0COBAMBOCTEI BMPOBAAKEHHA €EeKTPOHHWUX OCBITHIX pecypciB B OCBiTHbOMY
npoueci 3 meToto GOPMYyBaHHA FOTOBHOCTI MAMBYTHIX y4MTeniB NOYATKOBOI LWKOAM A0 NpodeciliHOi AianbHOCTI B ymoBax
neparoriyHoil NPaKTUKN.

CnNUCOK BUKOPUCTAHUX ArKepen
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READYNESS FORMATION OF PRIMARY SCHOOL TEACHERS TO THE USAGE OF ELECTRONIC EDUCATIONAL RESOURCES
IN THE PROCESS OF PEDAGOGICAL PRACTICE
K. Shamunova
Makarenko Sumy State Pedagogical University,
Sumy Regional Institute of Postgraduate Pedagogical Education, Ukraine

Abstract. The article analyzes the state of future primary school teachers readyness to use electronic educational resources in the process of

non non

pedagogical practice. The essence of the notions "digital teacher competence", "electronic educational resources", "readiness of
future primary school teachers to use electronic educational resources in the process of pedagogical practice”, "pedagogical practice
of future primary school teachers", "formation of readiness of future primary school teachers to use of electronic educational
resources in the process of pedagogical practice ".

A review of some researchers publications on the use of electronic educational resources in the training of future primary school
teachers in the process of pedagogical practice. The author systematizes the results of surveys and questionnaires on the state of
readiness of future primary school teachers to use electronic educational resources in the process of pedagogical practice, and
summarizes the experience of individual classes on professional methods involving teachers to form the readiness of future primary
school teachers to use electronic educational resources. pedagogical practice

Problem formulation. In the context of the pandemic, the world educational community together with scientists have joined forces to create and

implement effective electronic educational resources for effective teaching of students and solving didactic problems of all subjects.
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The above actualizes the professional training of primary school teachers to use electronic educational resources, in particular in the
process of pedagogical practice.

Materials and methods: analysis of scientific sources; study and generalization of pedagogical experience in the use of electronic teaching aids

and their application in the training of future primary school teachers; practical (observations, questionnaires, surveys, etc.).

Results. As a result of a survey and questionnaire of students of Sumy State Pedagogical University named after A.S. Makarenko, identified certain

Conclusions.

gaps in future teachers in awareness of the potential of electronic educational resources for lessons, extracurricular activities.
Distance learning, which was transferred to general secondary and higher education during the pandemic, increases attention to the
study of the specifics of the use of electronic educational resources in professional and methodological disciplines. A review of the
Standard educational programs and methodological support of school textbooks in the Ukrainian language and reading, an
integrated course "l explore the world" for 3rd grade students. The experience of using electronic educational resources of primary
school teachers of Sumy region, who work according to the new State standard of primary education and Standard educational
programs of NUS is presented.

Formation of future primary school teachers readiness to use electronic educational resources in the process of pedagogical practice
is considered as a complex pedagogical process, which is based on motivation to master digital literacy in the use of electronic
educational resources, skills and abilities to use them in professional activities. the logic of operation and use of various devices,
programs and networks.

According to a survey conducted among students of specialty 013 Primary Education showed that the state of readiness of future
primary school teachers to use electronic educational resources in the process of pedagogical practice of specialty 013 Primary
Education EQL "Bachelor" does not sufficiently meet modern requirements for the educational process in primary school, in particular
in the direction of formation of information and digital competence of future specialists. The construction of the educational process
in a higher education institution using electronic educational resources using distance learning technologies is optimal for the
effective transfer of knowledge,

The construction of the educational process in higher education using electronic educational resources using distance learning
technologies is optimal for effective knowledge transfer, development of lesson projects, which improves the quality of student
training in the process of pedagogical practice, development of independent creative activity, stimulates additional knowledge and
their fixing.

Keywords: future primary school teacher, pedagogical practice, electronic educational resources, distance learning technologies, information and

digital competence, questionnaires, questionnaire.
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PopmyntosaHHA npobaemu. BipmyanbHa 0c8ima Mae Ha ye8asi cmeopeHHs 8ipmyansbHo2o oceimHeozo cepedosuuia (BOC), wo cknadaemecsa
3 iHgpopmayiliHozo npocmopy, AKull B8KAYAE OOCMYNHICMb HeobMeX eHo20 Has4anbHo20 Mamepiany 4epe3 3acobu
KOMYyHiKayii, sipmyaneHo2o abo peanbHO20 KaHany 38'A3Ky cmydeHma | euknadaya, nidsuwjeHHA posai camoocsimu,
OOMIHYBAHHAM HABYAHHA HAO BUKAAOAHHAM. Bipmyanizauis npedmemwoi obaacmi, a came @hi3uku, 8UMaA2A€ OKpPemoao
pemesnibHo20 p0o3270y 8 yMOBU WBUOKUX 3MiH 0C8imu, Wwo mAzHe 3a coboro 3MiHy cycninscmea U Hae8naKu.

Mamepianu i Memoodu. [Jna 0ocazHeHHA NocmasaeHoi memu pobomu 8UKOPUCMOBY8AUCA HACMYMHI Memoodu: aHani3 i cucmemamu3ayis —
nid 4ac 02nsa0y Haykosux cmameli, HABYAbHO-MEMOOUYHUX MOCIBHUKIB, Yy AKUX npedcmasaeHi mi Yu iHwWi 00CAiOHEeHHS,
pO3po6KuU, OnuCcuU MUMAaHL, W0 CMOCYombCA 8ipmyanizauii HagyasnebHo2o cepedosulya, mexHosozii ma memodis sipmyanizayii,
CUHMe3, NoPIBHAHHA, cuCmeMamus3ayis, y3a2anbHeHHA — Mi0 Yac ompuUMaHHA ma 062080peHHA pe3ynbmamie i hopMynto8aHHA
8UCHOBKI8 pobomu.

Pe3zynomamu. CmeopeHHA 8ipmyasibHO20 0C8IMHbLO20 CepedosuUUd OKPeMo20 HABYAnbHO20 npedmema — izuku 6a3yemoca Ha pAaodi
rcuxono020-nedazoziyHux NpuHyunie: nedazoaiyHoi doyinbHocmi, iHOugidyanizayii, 300aHO20 piBHA 30CBOEHHSA, KO2HIMUBHOCMI,
momusosaHocmi. CmeopeHHA BOC sumazae 8paxo8ysamu makox memoOduy4Hi NpuHYuUNu, eaacmusi e3aemuHam cmyoeHma U
moetomopa, cmydeHma U 8ipmyanbHOi peasnbHOCMi: MPUHYUN iHMepakmueHocmi, mpaHcgopmayii ponel cmydeHma U
8UKada4a e cyb'ekmu Has4aHHA Ui op2aHi3amopa oceimHb020 npoyecy 8idnosioHo.

BucHosKu. Bipmyanizayii piauku nos’asaHa 3i smicmosum ma iHghopmayiliHum cucmemamu3sys8aHHAM AeKyiliHo2o mamepiany 3a NPUHYUNOM
nedazo2iyHoi AoyinbHOCMI, NPAKMUYHI 30800HHA (OPMYIOMbCA 30 MPUHYUNOM 3a0aHO020 PiBHA 30CBOEHHS, 8ipmyasnbHi
nabopamopHi pobomu nidsuWyOMb KO2HIMUBHICMbL, BOHU € iHMepakmueHUMU. Bipmyanizauii ¢izuku npumamaHHi yci
nepesazu BOC, ane 80Ha He 8inbHa 8i0 8i0MN08IOHUX PU3UKis.

K/IKOYOBI C/IOBA: sipmyasnbHe ocgimHe cepedosuuie, s8ipmyanizauis npedmemHoi o6aacmi, Momueayis cmyoeHmie 00 8us4eHHs i3uKu,
pu3uKu 8ipmyanizayii, mnocmiHdycmpiasneHe cycninecmeo.

BCTYN

MocraHoBKa npo6aemu. Teopis NocTiHAycTpianbHoro cycninbeTsa (MIC) po3rnagae cy4acHUit CTaH CycniNbHOrO PO3BUTKY
AK nepexig, Ao cycninbeTBa 3HaHHA (C3), y AKOMY EKOHOMIUYHe 1 pecypcHe 3HauyeHHA HabyBatloTb 3HAHHSA, L0 € YMOBOO YCMiXy B
byab-aKii obnacti. OgepKaHHA HOBUX 3HAHb CTAE NOCTIMHOK BUMOTOIO, BUCYHYTOH HOBMMM 3aBAAHHAMMU CTBOPEHHS TOBapIB i
nocnyr. Mepexia sig MNIC go C3 — ue nepexis Big NPOMWUCAOBOrO BMPOOHMLTBA A0 BUMPOOHWMLTBA M MOLIMPEHHA 3HaHb,
B3aEMOOOMIHY MiXK ranysamu, Wwo pobnsTb 3HAHHA, M LLO CTBOPHOIOTb MaTepianbHUM NpPoayKT. Hayka, HayKkoBi po3pobku,
iHHOBAUi CTAlOTb TONOBHOK pPYWIAHOK CWU/IOKD EKOHOMIKW. 3HaHHA CTaloTb MaTepiasibHOK CU/IOK, 3POCTAE  LiHHICTb
KBanipiKOBAaHMX NpaLiBHMKIB, 34aTHMX MOCTIMHO BYMTMCA, NiABULLYBATM OCOBUCTICHI W npodeciiHi KOMNETEeHTHOCTI,
BMKOPUCTOBYIOUM iHDOPMaLLiiHi TexHOOTiT, opieHTyBaTMCA B iHpopmauii 1 dinbTpysaTtu ii (Benn, 2004). PywiiHoto cunoto NIC €
3HaHHA, KBaNidikaLia nepcoHany, TeXHONOFii.

Teopia NIC 3miHOETbCA Teopieto iHGOPMaLIMHOrO cycninbcTBa, PO3rAsHyToro Ak possuHeHe MIC i nonepeaHuk C3. B
iHpopmauiiHomy cycninbcTai iHpopmauia i iHPOopPMaLLiiHI TEXHONOTIT € PYLWINHOK CUAOHO.

TpaHcdopmauia, wo BiaAbyBaeTbCA B Hawi AHi, 6a3ncy cycninbcTBa BWMKAMKAE BiANOBigHY nepebynosy Hagbynoswu.
Hacnigkom iHpopmaTtusauii cycninbctea € iHGopmaTM3aLia ocBiTM — npouec 3abesnedyeHHAa cdepwn OCBiITM MeToLoNOriED 1
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NPaKTUKOI PO3POOKM I ONTUMANBHOTO BMKOPUCTAHHA Cy4acHUX iHPOPMaLiiHMX TEXHONOTiN, OpiEHTOBaHUX Ha peanisauito
NCUX0/1I0ro-neaaroriyHmX Linen HasuyaHHs, sBuxoBaHHa (bum-bag, 2002).

IHpOpMaLiiHO-TEXHOOTYHUI NpOopMB OCTaHHIX 5-10 poKiB, nNogji HUHIWHLOrO «NaHAEMIYHOro» POKY, MepcnekTUsu
BMNPOBAAKEHHA LITYYHOrO iHTE/NIEKTY B NOBCAKAEHHE KUTTA 1 B OCBITY, 30KpeMa, BeAlyTb 4,0 NOPYLUEHHsA NaTpiapXxaibHOro ykaaay
CUCTEMHOrO NejaroriyHoro npouecy, Wo 6asyeTbea Ha eQHOCTI 3MicTy, dopm, meTozis i 3acobis. CydacHa BULLA WKOAA pobutb
nepexis Bi4 TPaAWMUiIMHOrO HaBYaHHA, OCBITM 40 CAaMOOCBITU 3 BUMKOPUCTAHHAM iHGOPMALiMHO-KOMYHIKALIMHMX TEXHOOTIMN.
3'aBnAeTbcA UMdpPOBa Neparorika —Le BUBYEHHA M BUKOPUCTAHHA Cy4aCHWUX LMPPOBUX TEXHONOFIM Y BUKNAAAHHI M HaBYaHHI
(Deyasi, 2021). Undposa neparorika Mmoke 3aCTOCOBYBATUCA B iHTEPAKTUBHOMY, riBpUAHOMY 1 OYHOMY CepefoBULL HaBYaHHS.
Lndposa neparorika Biapi3HAETbCA Bif, BUKNALAHHA B IHTEpHETi, TOMY L0 BOHA A03BONAE NPOBOAMTU HABYAHHA 1 BUKNAAAHHA
cnocobamu, fAKi He AOCTYNHI 3BMYAlHIK odnaliH ocBiTi. KoM MM 3acTOCOBYEMO IHTEpHET y HaB4YaHHI 1M NO-cnpaBXHbOMY
NPUAMaAEMO BCe, LWLO MOPOAXKYIOTb UMdPOBI TeXHONOri, MM BiAKPUBAEMO HalwMM cTygeHTam (i cobi) 3oBcim HOBWUIA MUpP
MEPEKHOr0 HaBYaHHA.

AK YCAKUIA HOBWMI HampPAMOK NIOACHKOI AiANbHOCTI NpoLLeC HaBYaHHA 33 SOMOMOrOK KOMM'OTEPIB Ta Mepexi Lie He
BM3HAYMBCA OCTATOYHO 3 BU3HAYEHHAMM 1 TepmiHoAorieto. ncTaHuiitHe HaByaHHsA (distance learning), enekTpoHHe HaBYaHHA (e-
learning), po3nogineHa ocsita (distributed learning), mobinbHe HaB4YaHHA (m-learning), oHnaliH HaB4yaHHA (online learning),
BipTyanbHuiA Knac (virtual classroom), po3ymHa ocBita (Smart Education), xmapHi TexHonorii (cloud technology), iHdopmaTtusauis
ocBiTH, iHbOpMaLiHO-KOMYHiKaLiviHi TexHonorii (IKT) B ocBiTi, uudpposa neparorika (digital pedagogy) — Tepminu, wWwo
NO3HAYaloTb BUKOPUCTAHHA KOMM'IOTEPHOI TEXHIKM, NPOrpaMHOro 3abesneveHHA M MepesK y ocBiTHboMy npouieci (Guri-Rosenblit,
2011).

BipTyanisauis oCBiTU CYTTEBO PO3LIMPIOE MOXKANBOCTI 06’EKTIB HAaBYaHHA B OfepKaHHI 3HaHb, AOCTYNHOCTI HaBYaNbHUX
pecypcis, meToAax Ta 3acobax HaBYaHHA, OpraHi3aLii OCBITHbOro NpoLecy, HaABHOCTI abo BiACYTHOCTI KOMYHIKaTUBHUX 3B’A3KiB
Cy6’eKT — 06’€KT HaBYaHHSA.

KoeH BMKNagay Mae CBOI MeTOAMYHI HanpautoBaHHA, AKi BUKOPUCTOBYHOTbCA B HaBYanbHOMY npoueci. Hanpuknag,
cneundika gesaknx 3BO npussBoauTb 40 TOrO, LWLO KOMMAEKT HaBYa/IbHO-MEeTOAMYHOro 3abe3neyeHHs cTaHOBUTL noHag 1000
CTOPIHOK. 3 HMX TifIbKK 300 CTOPIHOK, WO MIiCTATb KOHCNEKT NIEKLiM i TUTAHHA 40 HUX, MOXYTb byTM 6e3nocepeHbO BUKOPUCTAHI
CTyAEeHTaMM, AKWO KOHCMEKT byae BWUCTaB/leHUI B mepexi, xmapi abo Ha cauti 3BO, Kadegpu, BuKnagada. MoTpibeH
KBanidikoBaHUI Nigxia Ao BMBIPKOBOro po3miweHHa yyboBoro maTepiany. 3aiBa iHpopmauia nNpussese A0 BiABONIKaHHA 3
TPAEKTOPIT HaBYaHHA. Mano XTo 3 BUKNALa4iB 3ara/ibHOOCBITHIX AMCUMNNIH PO3MILLyBaB B MepexKi NPUKNAAM Po3B'A3aHHA 3a4au
Ta 3aBAaHHA AN CAMOCTIMHOI poboTH, LWe MeHle YUCNo Mae po3pobnieHi BipTyanbHi AMCTaHLinHI nabopaTopHi pobotu 3
BigAaneHum goctynom. NpoBeaeHHA KOHTPOIbHUX POBIT B Mepeki TaKoXK BMMarae po3po6bku. MpocTiwe BUpilLyeTbca npobaema
CTBOPEHHA TECTiB.

MaHgemia rocTpo noctaBuaa NUTaHHA BipTyanisauii He TinbKK Gi3nKKM, ane BCix npeameTiB TexHiYHUX 3BO. BipTyanisauis
di3nKM noTpebye nepeBoay BCbOro KOMMIEKCY AUCLMMAIHU B Mepey. BipTyanisauia ¢isnku Ta i acnekT BUMarae oKkpemoro
peTenbHOro po3rnaay B yMmoBax WBUAKUX 3MiH OCBITM Ta CY4aCHOTO CBITY.

AHani3 aKTyanbHUX AochigKeHb. BipTyanisauis y cBiTai couianbHO-$iNOCOPCHKUX NOHATL PO3rNALAETLCA B poboTax
A. Kpokepa i M. BeiicteitHa (Kroker, 2001), A.bBiona (Buhl, 1997), A.B.IsaHosa (MBaHoB, 2002), y cuctemi BiaKpuUTOro
BipTyasbHOro OCBiTHbOro cepegosuwa - 0. A. Bukagopos, B. 0. bukos, B. M. nywkos, A.[M. Epwos, M. |. ¥anpak,
B. M. 3iHueHKo, A. T. Ky3Heuo8, B. C. JleaHbos, M. M. lanyuk, M. M. Moicees, B. M. MoHaxos, B. C. Muxanesuy, 10. |. Maw6bwuup,
I. A. HoBuK, A. |. MaBNOBCbKKI Ta iH. 3araibHi MeTOA0/10TIYHI NUTAHHA BipTyai3aL,ii 0CcBiTH, BipTya/lbHOro OCBITHbOIO CeEpeaoBULLA
— M.E. BaitHgopd-Cucoesa (BariHpopd-Coicoea, 2010), H.O. Monosas (Monosas, 2018). MNepeBarn Ta HeAoNiKK BipTyanisau,i
Cy4acCHOi cucTeMu OCBITU 3 No3uLi couianbHoi dinocodii — bokaues I.A. (Bokaues, 2015), npiopuTteTn i pUsMKK BipTyanisauii Ha
piBHi GyHAAMEHTaNbHUX CBITOrNAAHMX Napaanrm - Mawkos B. B. (Mawkos, 2014).

BUKOPWCTOBYBaHHA Cy4aCHUX TEXHOIOTIV BipTyanisauii npy BUBYEHHI i3nKK, iX NOPIBHAHHA 3 TpagMUiiHMMK cnocobamm
po3rnagae Hobeniscbkuii naypeart 3 ¢isnkn 2001 poky K. BimaH (Wieman, 2005). Y TpaguuiiHomy nigxoai 6inblia yacTmHa Kypcy
nepenbayae UMTAHHA NeKUi CTyAeHTam; 3afadi, AK NpaBuaO, € AOMALWHIM 3aBAAHHAM 3 PO34iny feKuii i3 KOpoTKMMM
KiNbKICHUMW BigNoOBIAAMM, @ OLHKM B OCHOBHOMY 6asytoTbCA Ha icnuTax, WO MicTATb NoAibHi 3agadi. AHani3 TpaauuiliHoro
HaBYaHHA MNOKA3YE, WO CTYAEeHTU 34aTHI NPaBM/IbHO BiANOBIAATM Ha 3BUYaliHi TECTOBI NMTAHHA Ta 3aCBOKOBATU KYPC, HE PO3YyMitoun
OCHOBHUX i3MYHMUX KoHUenuin. OnuTyBaHHA cepen 6araTbox TUCAY CTYAEHTIB Ha MOYaTKy Ta B KiHUi Kypcy ¢i3MKM y 6aratbox
Pi3HWUX 3aKNafax NoKasanu, LWo Nica HaBYAHHA CTYAEHTM PO3rnaaatoTb Gi3nKy AK MeHL MoB’A3aHy 3 peaibHUM CBITOM, MEHLU
LjiKaBy i 6inblue AK WOCb, Wo cig, 3anam’atatn 6e3 pos3ymiHHA. MokpalLeHHA Gi3UYHOT 0CBITU BA3YETLCA HA TUX CAMMUX METOAAX,
AKi fobpe npautoBanuM Ana npocyBaHHA Oi3MYHMX AocniaXKeHb. 3pOCTAaE pPosib BWMKAAAaya, fAK eKcrnepTta 34aTHOMO He
nepeBaHTaXXMTW y460BUIA KypcC 3aiBOO iHGOPMaLLi€to, 3 PO3BMHYTU MOr0 MEHTa/IbHY OpraHisaLiiHy CTPYKTYpY, Wob cTyaeHT bys
CNPOMOKHIN BiANOBICTM Ha NUTaHHA «HomMy?», a He imwe «LLlo». PeTenbHo po3pobneHi cumynauii epeKTUBHILII B HaBYaIbHOMY
NAaHi, HiX cnpasXHe 06n1aAHAHHA TOMY, WO B HUX BiACYTHA 3aliBa iHGOPMALLA, AKa B peanbHiil yCTaHOBL, BifBONIKAE CTYAEHTIB.

BipTyanizauia, cteopeHHa BOC, cniBBigHOWEHHA BipTyasIbHOrO Ta peasibHOro y HaBYalbHOMY eKCcnepuMeHTi 3 §i3nKu,
NCUXONOro-nesaroriyHi 0cob6MBOCTI BUKOPUCTAHHA Ta METOAMKA 3anpOBaKeHHA BipTyasibHOro ¢isYHOro eKcnepuMmeHTy B
cepeaHii WKoi, Moro KoOHLEenTya bHi 3acaaun BUBYAOTLCA B pOb6OTax AMcepTaHTiB HayKoBoi wWkoau npod. Benunuka C.M.: CanbHUK
I.B. (CanbHuk, 2016), NeTpuusa A.H. (Metpuua, 2010), 3abapa O.A. (3abapa, 2015) Ta iHLWi.

BipTyanisauis 0CBiTH, CTBOPEHHA BipTYyaNbHOro OCBITHLOIO CepeaoBMLLa, MOro nepesaru i HeA4oNiKK1, MPOCTOPOBA MOAE/Nb
BOCYy surnagi cpepu, HAaNOBHEHOT OCBITHIMM chepamm, po3rnagatoTbes y HU3Li pobiT CanbHUK I.B. BipTyanisauis ¢ismku Bnameae
Ha GOpMyBaHHA HOBOMO 3MICTy KOMKHOIO 3 KOMMOHEHT MeAaroriyHoi cMCcTeMu, SKOK € NMpouec HaB4YaHHA i3WKM: UiboBOI,
3MiCTOBOI, KOHLLENTYyabHOI Ta NpoLecyanbHoi. Mpnyomy 3miHa LiNbOBOro Ta 3MiCTOBOro KOMMoHeHTiB B BOC po3rnagatoTbes B
3araZibHOMY MAaHi, AK TaKi, WO AaloTb 3MOry LMPOKOro iHpopmauiiHOro goctyny Ta iHAMBIAyanisauii ocBiTHbOro npouecy.
KoHuenTyanbHU KOMMNOHEHT HabyBae 3pOCTaloyy YacTUHY BiPTyaslbHOI CKAAAOBOI y BUMAAAI KOMN'IOTEPHOrO imiTauiiHOro

135



PHYSICAL & MATHEMATICAL EDUCATION issue 4(26), 2020

eKCNepUMEHTY, AKMI MA€E NEBHI NCUX0I0r0-NeAaroriyHi YNHHUKK. B AKoCTi iIHHOBaLiMHOIo NegaroriyHoro niaxoay NPONOHYETLCA
CUHepreTMyHuii. (CMHepreTUYHUIA Niaxig, Ha Hawy AYMKY, € O4Hi€l0 3i cNnpob maTtemaTMYHMMKM 3acobamy onucaTu couianbHi
ABMLWA. Lle we oaMH 3 NpuKnagiB 3aCTOCYBaHHA «MOAHUX» MAaTEMATUYHUX TEOPIN Y TYyMaHITapHUX HayKax. AK 6yTu, Hanpuknag,
3 Toykamu bidypKauii 3 ix ceHcom B Teopii KaTacTpod, Teopii ocobansocTein?) MpouecyanbHUA KOMNOHEHT Ma€E Ha yBasi
33CTOCYBAHHA y NpoLeci HABYaHHA iIHHOBALIHUX TEXHOJIOTIN - Lle MOAYNOBAaHHA Gi3UYHOrO eKCNepMMEHTY, | METOAIB aKTUBHOIO
HaBYaHHA — BipTyani3oBaHi TpPaAMLiNHI | BipTyanbHi iHHOBaALiMHI HaBYa/IbHI 3aHATTA.

MNeTpuua A.H. BCTaHOB/IIOE ONTUMANbHE CMiBBiAHOLEHHA BipTya/IbHOrO | peasibHOro HaB4a/IbHOrO eKCNePUMEHTY AK OAUH
00 TPbOX Ha KOPUCTb peanbHoro. | ue cniBBiAHOLWEHHA 3aNeXWTb Bif, YKOMMNEKTYBaHHA 06nagHaHHAM KabiHeTy ¢i3unKuy,
3pocTaroun y HiK BipTyasIbHOro Npu BiaCyTHOCTI peasbHWUX 1abopaTopHUX NPUCTPOIB.

3abapa O.A. BMBYaE Ncuxosoro-negaroriyHi 0cob/MBOCTI BUKOPUCTAHHA BipPTya/JibHOrO €KCNEPUMMEHTY Y MNPOUEC
BMKOHAHHA i3nyHOro npakTnkymy. Cepes HMX HenigroTOBAEHICTb CTYAEHTIB Meplmx KypciB A0 CNPUAHATTA abCTPaKTHOI
iHpopmauii, o0bpasHOro MucneHHa. 3poCTae pPo/b BipTyasbHOI Bi3yanisauii, 3aBAAKM AKiA [0CArAeTbCA paLioHanbHe
CNiBBiAHOWEHHA abCcTpaKTHOI M 06pasHoi iHPpopMaL,ii 3 aKLEHTOM Ha PO3BUTOK OCOBMCTOCTI 3aBAAKM TBOPYOCTI, Ta We i 3
€MOLMHMM BM/IMBOM, MaKCMMa/slbHO PO3KPUBAKOUYM KOTHITUBHI M KpeaTMBHI sIKOCTi cTyaeHTiB (3abapa, 2015 C.59). BusHauae
OVAAKTUYHI BNACTUBOCTI BUKOPUCTOBYBAHHSA BipTya/IbHOI peanibHOCTi: iHTepaKTUBHICTb, BapiaTUBHICTb BipTyanbHOI NabopaTopHOI
pob0TH, HAOUHICTb, MOX/MBICTb 3MOAEN0BaTH, Bif06Pa3UTN CKNaAHI Bi3UYHI eKcnepuMeHTU Ta ABMLLA, KOTPI HE MOMKANBO
BiATBOPIOBATU Yy peanbHil AiNCHOCTI. BU3HayeHi TakoxK AnAakTMUHI GYyHKLiT HaB4anbHOrO Pi3UYHOrO eKCnepumMeHTY.

BipTyanisauia npeameTtHoi obnacTi, a came i3nKKM, NPAKTUYHO HE PO3rNALAETLCA B CyyacHild niTepaTypi, NpUCBAYEHOI
BUKOpUCTaHHIO IKT y HaB4YanbHOMY npoLeci.

MeTa craTtTi. AHani3 TEOPETUKO-METOLO/IONYHUX OCHOB BipTyasnisauii ¢i3vKM AK CUCTEMM BipTyasibHOrO OCBITHbOFO
cepefoBMlLLa TOro, AKOrO HaBYaloTb, ii MPAKTUKO-OPIEHTOBAHOrO KOMMOHEHTHOTNO HAMNOBHEHHSi, BU3HAYe€HHA MNCUXONOro-
neaaroriyHMX acnekTis BipTyanisauii npeameTtHoi o6nacti BOC.

METOAU AOCNIAXEHHA

[Ons pocsarHeHHs nocTaB/ieHoi MeTM poboTU BUKOPMCTOBYBA/IMCA HACTYMHI METOAM: aHani3 i cuctemaTtusauis — nig yac
ornsfy HayKoBWX CTaTel, HaBY4a/IbHO-METOANYHMX NOCIOHUKIB, Yy AKMX NPeACTaBNEHI Ti UM iHWI A4OCNIAXKEHHA, pO3pPO6KM, onucK
NUTaHb, WO CTOCYIOTbCA BipTyanis3auii HaBYaNbHOrO CcepefoBULLA, TEXHONOFT Ta MeToAiB BipTyanisauii; y3araibHeHHs
CTAaTUCTUYHMX JAHUX BCTYNHUX KamnaHin go 3BO; aHani3, cMHTe3, NOPiBHAHHA, CUCTEMATU3aLLs, Y3arasbHeHHA — Npu po3pobu
NnaKeTiB HaBYa/IbHMX MaTepianiB 3a BCiMa po3ainamm y4yboBOro npouecy, ix po3TallyBaHHi Ha CAWTi Ta NPOBEAEHHI OHNAaMH
TeCTyBaHHA, PO3B'A3yBaHHA 3aBAaHb, BUKOHAHHI BipTyanbHUX 1abopaTopHUX PobiT.

PE3Y/ZIbTATU AOCNIAXEHHA

BipTyanbHicTb AK pinocodcbke NOHATTA B6AM3bKa A0 ifeaniamy W MoXKe NPOTUCTABAATUCA peasibHOMY, MaTepiasbHOMY,
He3anexXHOMY Bif CBigoOMOCTI. BipTyanbHicTb, AK 061acTb Cyb'€eKTMBHOrO, MiCTUTb Y cObi 3HaHHA 11 iHPOpMaLito, AOCTYNHICTb i
LUMPKYAALIA AKUX POCTE eKCMOHEeHUianbHO. 3aBAaHHA OCBITU — 04epKaHHA Cy6'eKTUBHOIO 3HaHHSA, TO6TO HaboPy TaKUX MOHATb,
AK LiHHICHA, KOpMCHa, 3HaYMma iHbOopMaLifa, 3po3ymina, CUCTEMATM30BAHA, EKCM/yaToBaHa Cy6'eKTOM, WO A03BONAE MOMY
nepeTBOPUTHM BipTyaNbHUIM 06'eKT y 3acib po3B'A3KY NPUKNALHUX 3aBAaHb. MpuabaHe cyb'eKTUBHE 3HAHHA NPOAYKTUBHE — 3 MOro
[,0MOMOrOH0 TOM, AKOIO HAaBYalOTb, abO CAMOHABYA/IbHUIN 34aTHUI peanizyBaTn MeTy HaBYaHHA. «MaTeMaTUKO BOJIOLIE He TOW,
XTO 3Hae il aKCiomM 1 Teopemu, ane Toi, XTo 3 iXHbOK AOMOMOrO0 MOKe BUpillyBaTM MaTemaTnuHi 3agadi" (/loces, 1988).

BipTyanbHy OCBiTY 0COBMCTOCTI MOXKHA PO3rNAAATU AK BiNbHUIA PO3BUTOK, PyX Y OyAb-aiKOMY HanpsaMKy B chepuuHin
mogaeni 3HaHb (XyTopckoi, 1998). LieHTp cdepm — 0cOBUCTICTb, 3HAHHA B NpeaMeTHIN 06aacTi — KoHLeHTpUYHI cdepw (puc. 1).
HarpomageHHs 3HaHb, YMiHb, 34i6HOCTEN, HAaBMYOK BifNOBILAE PO3LUMPEHHIO BignoBiaAHOT chepn. Mpruyomy Le po3npeHHs
MoKe BifgbyBaTUCA HEPIBHOMIPHO, KOIM PO3AYTUI HaNPSAMOK 3HaHb NepPeBayKae Haf HaNPAMKOM YMiHb (puc. 2).
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Puc. 1. IIpocTopoBa Moe b OCBIiTH. Puc. 2. IIpoctoposa moxens BOC npeametHoi o6.1acTi

Coepu: 1 - inTenekTyanbHa; 2 — eMoLiliHO-00pa3Ha;
3 - KyabTypHa; 4 — icTopnuHa; 5 — conmiaabHa.
| - BipTyaabHuii ocBiTHIN NpocTip JOANHU.

PaHHi poboTK i3 3acTocyBaHHA Teopii KatacTpod y couianbHUX HayKax NOACHIOBaNW Mepexis Bif4 cepesHbol NoAUHM
(cTypeHTa, yyeHoro) Ao ycnilwHOro, a NoOTiM A0 reHiabHOro, 3aXON/IEHICTIO ¥ PO3BMTKOM MOr0 HaBMYOK, TEXHIKKM i gocsigy. Mpu
HW3bKIl 3aXONNEHOCTI AOCATHEHHA BYEHOrO A0CUTb NOBIILHO POCTYTb Y Mipy PO3BUTKY TeXHIKK (KpuBa 5, puc. 3). Mpu cuabHin,
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O FPAHMYUTD i3 MaHiaKaNbHOM, 3aX0OMNNEHOCTi, PO3BUTOK TEXHIKM NPUBOANUTL Y AKMICb MOMEHT A0 cTpMbKonoaibHoro pocty
[OCATHEeHb — TeXHiKa M 3aXonneHicTb MiHATbCA No Kpuein 1y Touui 2 (puc. 3).

MobyaoBa BipTyasbHOro OCBITHLOrO CEpeOBULLA NPegMeTHOT 061acTi NiAroTOBKKM GaxiBLA 3 BULLOK OCBITOK BMMArae,
Hacamnepes, BM3HAUYE€HHA METM HaBYaHHSA, BUXOBAHHA 1 PO3BUTKY CTyAeHTiB. MpupoaHbo, WO Ui uwini 36iraioTbea 3 peanbHUM
OCBIiTHIM NPOCTOPOM, asie MIHAKTLCA CNOCobu M MeToaM OOCATHEHHA UMX uinel. BiabyBaeTbcs peBontoUiiHMIA Nepexis Big
NMCbMOBO-APYKOBAHOMO .0 KOMM'IOTEPHOTO HOCIS 3HaHb | Cy6'eKTHOCTI NpoLecy OCBiTU: POJib Neaarora, Wo Mae binbLui, ane Bce
opHe obmekeHi 3HaHHA B MeBHINM 06/1acTi, AK MPOMIXKHOI NaHKM MiX TUMM, SAKMX HABYalOTb, i 06'EKTUBHMUMM 3HAHHAMM,
HiBeNOETbCA, 3'ABNAETLCA yHepisaLia negarora. Pasom 3 Tim 3'aBNAETLCA NP061ema iCTUHHOCTI OHNAMH 3HaHb.

dis3nka, byayun dyHAAMEHTaANbHOK AWUCLUMNIHOK iHKEHEepPHO-TEXHIYHMUX cheujanbHocTei 3BO, 3006yBae B OCTaHHI
LECATUNITTA PUCU OAHOCEMECTPOBOrO GaKyNbTaTUBHOIO KypCy 3 MiHIMAaNbHUM aygUTOPHUM HaBaHTAXKEHHAM, BUXO/IOLLEHUM
CBiTOrNAAHWM NiaTeKcToM. BiaaaHa Ha BigKyn camoocsiTi ¢pi3nKa, K peanbHUI HaBYAIbHUI NpeaAMET, NepexoauTb Y BipTyaIbHUN
MocTae nuTaHHA: Koro Buntu ¢ismui? KinbKictb TMX, Wo 3gat0Tb 3HO no ¢isunui 3a ocTaHHi 9 pokiB ckopoTuaoca 6inbl Hix B 3
pasu, i Lboro poKy CTaHOBUTb 6% BiZ 3aranbHOro Yncna abitypieHTis (puc. 4). 3 Tnx, wo 348311 3HO 6113bKO NONOBUHK 04epKanu
TPiNKy. Yce yacTilwe CTYAEeHTCbKi rpynu Ha TEXHIYHUX CnewiafbHOCTAX CKAagatoTbea 3 1-3 yonosik. ArpapHint KpaiHi ¢isnka He
notpibHa.
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Puc. 3. 3pocTaHHA BOCATHEHb CTYAEeHTA, Y4eHOro Puc. 4. KinbKicTb abitypieHTis, wo 3gat0tb 3HO 3 ¢iznkn
3a/1eXKHO BiJ 3aXONNEHOCTi 1 TeXHIKK Ta MaTeMaTUKM B NPOLEHTAX Bif, 3arasbHOi KibKOCTi
(HaBuuoK, goceiay) (ApHonba, 1990) abitypienHTis. 3a gaHumu (PesynbtaTtn, 2020)

3 BipTyanisaujieto i3k Mu 3aHYPIOEMO CTYAEHTA Y 3BUYHE AR HbOro CepeoBuLLe KOMN'IOTEPHUX TEXHONOTIN, irop i
coujanbHUX mepex. Y HbOro BUHWKAE aAMKTUBHMI CTaH, MCUXOOFIYHA 3a/eXHICTb Bif, OCBITHbOrO MNPOLLECY 3@ PaxyHOK
BMKOPUCTaHHA 6aniB, OYOK, OLHOK, piBHIB. 3BUYHE cepenoBuLLe NO36aBASE CTYAEHTA Bif, NiACBIAOMMUX CTPaxiB, NOB'A3aHMX 3
HaBYaHHAM, 3i CTaBKMMM 3HAHHAMM, 3 MOTAHOO OLIHKOLO, 3 KPUTUKOIO 3 BOKY BUKIaZaua.

MoKHa HecKiH4eHHO NOpPiBHIOBATU CTYAEHTIB MUHY/IMX POKIB i HUHILLHIX, ane HeobxigHO 3BepHYTW yBary Ha Tol po3pus
MiK 6a3ncom i Haabya0BOI OCBITHLOIO NPOLLECY, AIKMIM CKIABCS B METOAML 1 MeTOAaX BUKIALAHHA M TEXHIYHI 036 POEHOCTI TUX,
AKMX HABYAOTb: BMKAAZAu i3 Kpengor 6ina AOWKM, SIK i CTO — ABICTi POKIB TOMY HAaMaraeTbCA HaBYUTU YOMYCb MOKOJIHHA Z.
3HAHHA UMM NOKOMIHHAM PO3riAAAETbCA, K YMIHHS 3HAWTKU BiANOBiAb Y MepesKi. barato roBopuTnca Npo HeobxigHicTb HOBOroO
niaxoay 4,0 HaBYAHHA MNOKOJIHHA Z, ane Mano Wo peasbHO PobUTLCA 1A LbOro HinbLicTio BUKNagadis i MOH. MoTpibHo BecTu
HaBYaHHA MOBOIO 3PO3yMisIOt0 NiHKEpam, TOOTO MacoBe 3a/sy4eHHA KOMN'tOTePHOro, NAAHWETHOro, CMApPTPOHHOTO KOHTEHTY,
nepesig, 3aHATTA B MepeKy, B3arasi, pobuTtu Te, L0 BU3HAYAETLCA BipTyanisaLi€ro. YsiBa OCHOBHUX XapaKTePUCTUK | BNACTUBOCTEN,
peanbHUX NPOLLECIB | ABMLL, 33 AOMOMOTo0 QisUYHMUX MOZENEN MOXKE HaZaTh CTyAeHTamM Gi3UYHI 3HAHHSA, LLLO XapaKTepPU3YOTbCA
BMCOKMMM KOTHITUBHMMM NapameTpamu. Biabysaetbea npouec poswmpeHHsa BOC cTyaeHTa Yepes Moro opraHv NoYyTTiB, HEPBOBY
cuCTEMY — eMOLLIMHO-06pasHO, pedNeKCUBHY AiANbHICTb, IHTENEeKTYaNbHi 34aTHOCTI, KOMYHiKaL,ii 3 negaroramu.

Tpu CKNaZoBi HAaBYa/IbHOIO NPOLLECY BMMAratoTb BignoBigHOT BipTyanisauii. CTBopeHHsA oHNanH $isnyHoi nekuiiHoi 6a3n
Ha CbOTOAHIWHIMA AeHb MOMHA PO3rnafatTM AK GaKT, WO CTAaBCA, OCKIZIbKWM € BEAMYE3HE YWUCNAO KypCiB MPOBIAHWUX CBITOBUX
yHiBepcuTeTis, Npodecopis i BUKNagayis. Ane negaror MOXKe po3mMiCTUTU B MepeXKi BNACHUI NeKLiMHNUIA Kypc.

Tpoxu cKnagHiwe cnpaga 3 BipTyanisauieto po3s’asyBaHHA ¢i3MUHUX 3a4ad. Llei po3ain HaByaHHA TPAAMLIAHO € TaKUM,
Wo notpebye HaMbiNbLIMX 3yCUNb CTYAEHTIB. HalMBaXMBIWMM TyT € MOTMBALA, iHTepec, 6aXKaHHA HABYUMTMCA PO3B’A3yBaATU
3afayi. HaBunTUCA MOKHA Ha NpuKnagax. Po3s’asytoun no 40 3aga4 y AeHb, Matoun 6arkaHHA po3B’A3aTh yBecb 36ipHMK 3aaay,
HiLLLO He 3aBa’Ka€ BNOPATMCA 3 TPYAHOLLLAMM, L0 BUHUKAIOTb, 1 CTBOPUTH, LLOCb NogibHe 3pobneHe aBTopom (LLamiimH, 2020).

BipTyanisauis ctocoBHo g0 nabopatopHoro npaktukymy (LWamwuH, 2012, 2016) Ha cborogHiWwHi aeHb nepepbayae
OVCTaHUiIMHMIA NpaKTUKYm nabopatopHux pobiT (LWamwwuH, 2017), mepexesi nabopaTtopii, aBTOMaTM30BaHUI nabopaTopHuii
MaKeT, CTeHA, AMCTaHLiMHOro AoCTyny, BipTyasbHY HaByanbHy nabopatopito. BOC y LboMy BMNaAKy BUCTYMaE AK cuctema e-
science, e-tools, e-learning i go3BONs€E BiAAaNEeHO MPOBOAUTUM BUMIPU, HAYKOBO-TEXHIUHI AOCAIAXKEHHA, KOMM'IOTEepU3yBaTu
iHXEeHepHY NiAroTOBKY, 4acTKOBO KOMMEHCYBaTWM T[OCTPOTY iCHyluMx npobnem maTepianbHO-TEXHIYHOTO 3abe3neyeHHs
HaBYa/bHMX 1abopaTopiit Cy4acHUM AOPOTMM YCTaTKYBaHHAM. Y LiboMy BUNagKy BOC BUCTYNAE AK eNeMeHT NoNyAapHUX CbOroaHi
XMapHuX TexHonorin (CT) y cermeHTi Software as a Service — Saa$, AK XMapHO OpieHTOBaHiI TpeHaxepu — nporpamm CT.

BOC no i3nu,i, wo mae pag nepesar y NOpiBHAHHI 3 peasibHUM OCBITHIM cepeloBULLLEM, BNACTUBI NeAarorivyHi, NcMxonoro-
, disionoro- i coujanbHo-neaaroriyHi pusmku (dasblaosckuid, 2015): 1) BigBOAIKaHHA 1 NepeMUKaHHA yBaru; 2) wabnoHHICTb
PO3yMOBOI 4iANbHOCTI; 3) dparmeHTapHICTb 04epPKyBaHMX 3HaHb, 3aMiHa peanibHMX 06'eKTiB iXx cumBONamu; 4) cnpoLLeHa KapTuHa
AiAcHocTi; 5) BTpaTta LiHHOCTI OLiHKM 3HaHb, NOB'A3aHa 3 MOXK/MBICTIO HaraTopa3oBux nepesgay, HeobMeKeHoCTi B cnpobax
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NPOXOAMKEHHA [aHOro piBHA; 6) rinepTpodoBaHa iHAMBIAyani3auis, Aecouianisauis, aTomisauis ocBiTM; 7) BiACYTHICTb
andepeHuiadii no 34i6HOCTAX TMX, AKMX HaBYalOTb; 8) BTpaTa 3B'A3KY 3 peasbHUM MMPOM, AEeNepcoHani3auis, picT iHTepHeT-
3aN1€XKHOCTI; 9) 3HeLiHIOBaHHA pPeasibHOro OCBITHLOrO NPOLECY B LiNOMY W iHAMBIAYaNbHOI HaBYaNbHOI AiANLHOCTI 30KpEMa;
10) 3aBMLLEHA OLiHKA MOMKAMBOCTEN CydyacHUX iHGOpMaLiMHO-KOMYHIKaLinHUX TexHonorn; 11) aebykuHisauis, noBHa BigmoBa
Big, pob0TH 3 niTepaTypoto.

OBrOBOPEHHA

CtBopeHHA BOC oKpemoro HaB4a/ibHOro npeametra — Oi3sMKM BMMAarae BPaxOBYBATU LiAWA pAAd, NCUXONOFIYHUX,
METOAMYHMX, NefaroriYHUX MPUHLMMIB, BAACTUBUX B3AEMMHAM CTyAEeHTa 1 TblOTOPa, CTyAeHTa 1 BipTyaNbHOI peanbHOCT:
npoBeAeHHA BEe/IMKOI iHTeNeKTyanbHOI, iHpopMaLiiHOi poboTK i3 cucTemaTM3aLii NeKuiHoro matepiany y BignosigHicTb i3
npuHyunom nedazoziyHoi doyinbHocmi 3acTocyBaHHA noTeHuiany BOC, Koan Ha neplnii naaH BUCYBAETbCA He BMPOBAAKEHHA
TEXHIKM, @ TEMATUYHE i 3HAYEeHHEBE HAMOBHEHHA Kypcy AWMCUMNAIHW. Y LbOMY Kypci KOXKHE TeopeTuyHe nuTaHHA 6yno 6
oCBiTNeHe 6araTopiBHEBO, 403BONAYN CTyAEHTaM 3 pi3HO 6a30BO NiATOTOBKOK 3HAWTU CBIil WASAX Y BUBYEHHI maTepiany,
To6TO peanizoByBaBcA 6 MpuHYUn iHAUBIOyanizayii. Te X CTOCYETbCA 3aBAaHb ANA NPAKTUYHUX 3aHATb. MpuKNagM po3B'A3aHHA
3aj4a4, 3a4a4i ANA CaMOCTIMHOrO pilleHHA NMOBUHHI ByTW AOCTYNHI ANsA Po3yMiHHA Bcima cTygeHTamu. LUnax Big npocToro go
CKNagHoro, abo MpuHyuUn 3a0aHO020 Pi6HA 3aCBOEHHSA, 3a/IMLLAETLCA CAYLWHUM i B iHGOpMaLIMHOMY CycninbCTBi. 3pocTaEe posb
BipTyanbHMXx nabopaTopHux pobit Ak Gopmm camocTiiHOi poboTH cTyaeHTiB. MiABULLYETECA 3HAYEHHA iHGOPMALLINHOT 3pyYHOCTI
ONA CTyAEHTa MNPV BMKOHAHHI BipTyanbHOi fabopaTopHoi poboTu. BipTyanbHa Komn'toTepHa flabopaTopia 3 MNOCTiMHUM
MepEXKEBNM A0CTYNOM MOXKe edeKTUBHO BUPilLyBaTU Pi3HOMAHITHI HaBYa/lbHi, HAYKOBO-A40CNIAHI 1 06UNCNtOBa/IbHI 3aBAaHHS.
Mpy UbOMY NIABULLYETLCA IXHA POAb Y MOAINWEHHI TaKMX NCUXONOFIYHUX GAKTOPIB AK KO2HIMUBHICMb, yMOMUBOBAHICM®.
MpuHyun iHmepakmueHocmi — NOCTiIMHUIA KOHTAKT 06'eKTa 11 cyb'eKTa HaBYaIbHOro NpoLecy, TpaHchopmaLia ponen cTyaeHTa
BMKNaZaya B Cy6'eKTM HaBYaHHSA 1 OpraHisaTopa HaB4aNbHOroO NPOLECy BiAMNOBIAHO.

BUCHOBKUM TA NEPCNEKTUBU NOAANBLUOIO AOCNIAXKEHHA

Po3rnaHyTO NUTaHHA NOHATIMHOrO anapaTy BipTyanisauii i nobyA0BM BipTyabHOrO OCBITHBOIO CEpeAOBULLA NPeaMETHOI
obnacTi $pisnku. MokasaHo, WO BipTyanisaLia HeogHO3HaYHa i MA€E AIK NepeBaru, Tak i pag PU3NKIB.

Y BOC npegmeTHoi obnacTi isvKkn meTa HaBYaHHA, BUXOBAHHA 1 PO3BUTKY CTYAEHTIB 36iratoTbCA 3 peasibHUM OCBITHIM
NPOCTOPOM, anie MiHAIOTLCA CNOCOOM 1 MeTOAM AOCATHEHHA LMX LiNe 3aBAAKM Takum nepesaram BOC, AK rTHYYKiCTb, LOCTYMNHICTb,
MOAY/NbHICTb, iIHTEPAKTUBHICTb, EKOHOMIYHA ePEKTUBHICTb, NPOAYKTUBHICTb, YMOTMBOBAHICTb, iHAMBIAyaNi3auia Ta couianizayis.

BipTyanisauia ocsith, 30kpema ¢isunku, poswmnptoe BOC cTyaeHTa yepes MOro opraHu MnouyyTTiB, HEPBOBY CUCTEMY —
eMoLiliH0-06pa3Ho, pedNeKCUBHY AiANbHICTb, IHTENEKTyaNbHI 34aTHOCTI, KOMYHiKaLii 3 negaroramu.

3pocTae ponb i BiANOBIAANbHICTL BUKAZAYa, AKUIA BipTyanisye npegmet. o HbOro npes'aBaAaOTbLCA BUMOTM BUCOKOI
npodecinHoi KOMMNETEHTHOCT, BONOAIHHA TPAAULIMHUMUK 1 UMPPOBMMM MeAaroriYyHMMM MeTOLaMW, BMIHHA CTPYKTYpyBaTy,
KnactepusyBaTh iHGOPMaL,iHi NOTOKM.

Y noganbwin poboTi nnaHyeTbcA 6iNbll WiNbHO PO3rNAHYTU  3anpoBaAlKeHHA po3pobsieHOi aBTOpoM nporpamu
aBTOMATUYHOro po3B'A3Ky di3nyHmMX 3aBaaHb APS — Automatic Physical Solver, ak enemeHT BipTyanisauii Ta MOTMBALLT CTYAEHTIB
TeXHiYHMX 3BO 40 po3yMiHHA ¢i3MYHMX 3aKOHIB Ta yABNEHb Yepes NOLWYK pilleHHA BignosiaHMX npobnem.
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VIRTUALIZATION OF PHYSICS AND PSYCHOLOGICAL AND PEDAGOGICAL ASPECTS
Olexandr Shamshin

National Academy of the National Guard of Ukraine, Ukraine

Abstract.

Problem formulation. Virtual education implies the creation of a virtual educational environment consisting of an information space that includes
the availability of unlimited learning material through communication, virtual or real communication channel between student and
teacher, increasing the role of self-education, the dominance of learning over teaching. Virtualization of the subject area, namely
physics, requires a separate careful consideration in the face of rapid changes in education, which entails a change in society and
vice versa.

Materials and methods. To achieve this goal using the following methods: analysis and systematization - during the Review of scientific articles,
textbooks, which present certain research, development, descriptions of issues related to the virtualization of the learning
environment, technology and methods of virtualization, synthesis, comparison, systematization, generalization - during the receipt
and discussion of results and formulation of conclusions.

Results. Creating a virtual educational environment of a separate subject — physics is based on several psychological and pedagogical principles:
pedagogical expediency, individualization, a given level of mastery, cognition, motivation. The creation of a virtual educational
environment also requires consideration of the methodological principles inherent in the relationship between student and tutor,
student and virtual reality: the principle of interactivity, the transformation of the roles of student and teacher in the subjects of
learning, and the organizer of the learning process, respectively.

Conclusions. Virtualization of physics is associated with the content and information systematization of lecture material on the principle of
pedagogical expediency, practical tasks are formed on the principle of a given level of mastery, virtual laboratory work increases
cognition, they are interactive. Virtualization of physics has all the advantages of a virtual educational environment, but it is not free
from the corresponding risks.

Keywords: virtual educational environment, subject area virtualization, students' motivation to study physics, risks of virtualization, post-industrial
society.
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LM POBI3ALLIA NPODECIAHOI NIArOTOBKM MAMBYTHIX ®AXIBLIIB ®I3UYHOT KY/IbTYPU | CMOPTY
AIK 3AKOHOMIPHICTb IHOOPMATU3ALLIT CYCMNIZIbCTBA

AHOTALIA

dopmynioeaHHA npobaemu. CMaHOBAEHHA iIHHOPMAMUYHO20 Cycrinbecmea € nepedymosoro 015 esostoyiliHo2o nepexody 0o HacmynHoi
cmadii pozsumky ocsimu 3azasnom ma npogeciliHoi nidcomosKu ¢haxisyie 30Kpema, mexHosno02iYHUM hyHOAMEHMOM AKOI €
iHOycmpia cmeopeHHs, 06pobKu i nepedadi iHghopmayii. Mpu ybomy deprasi NOBUHHA HAAEHAMU MPOBIOHA POsb y Yugposisauyii
oceimu, depxasa Mae crnpuamu iHmezpauii yugposux mexHonoeili 08 cmeopeHHA iHghopmayiliHo-ocg8imHbo20 cepedosuuya
3aKnadie suwjoi ocsimu 8 ymosax iHgpopmayiliHozo cycninbecmea, 30kpema 3BO hizkynbmypHozo npodinto.

Mamepianu i memodu. Teopemu4yHi mMemoou: cucmemHul aHAI3 HAYKOBOI, MCUX0s020-nedazo2iyHoi, MemoduyHoi simepamypu;
y3a2a7bHEHHA ma cucmemamusayis meopemuy4Hux sidomocmeli ujo0o npogeciliHoi nidzomosku malibymHix gpaxieyis izu4Hor

Pe3yaemamu. 3azansHi meHOeHyil iHpopmamusayii cycninbcmea i oceimu 8 yinomy He Mmoznu He 8idbumucs i 8 cgpepi nidzomosku gaxisyie
3 (hi3uYHOI Kynbmypu i cnopmy e iHcmumymax i Ha hakyaabmemax giauyHoi Kysemypu, 8 yOOCKOHAsAEeHHI Ha84asn6HO20 npoyecy
Ha OCHo8i 8uKopucmaHHA cyvacHux UT. MMpu aHani3i coyianbHo20 3amosnaeHHA Ha nidzomosky i nepenidzomosKy gaxisuys
HeobxiOHO 8paxosysamu 3HaYeHHsA yugposizayii, nos'asaHoi 3 npoyecom nepexody 00 iHPOPMAMUYHO20 CYcninbCmMea, sKe
XApaKkmepu3lyemsca nepemilyeHHAM yeHmpy 8azu Ha 8upobHUYmMeo, nepepobKy i Halbinbw MnosHe 8UKOPUCMAHHSA iHGopMayii
8 ycix sudax s0OCbKOI difsnbHOCMI. Yce ye cmasume MPUHYUNOBO HOBI 3a800HHA neped HayKoso-rnedazo2iyHUM cmusaem
MUCAEHHS, neped 3a2a7bHOK KOMYHIKOMUBHOK ma iHopmayiliHoo Kyasmypok suknadava (mpeHepa), ¢popm i memodis
nidzomoeku i nepenid2omosKu gaxieyie 3 izuyHoi Kyaemypi i cnopmy.

BucHos8Ku. IcHyto4i myaemumeOdiliHi pecypcu He docmamHb0 BUKOPUCMO8BYOMbCA Y npogeciliHili nidzomosui malibymHix gpaxieuyis ¢izu4Ho2o
BUXO0BAHHA | criopmy. YnposadxeHHA HOBIMHIX yugposux mexHosnozill i moxcausocmeli cy4acHUX KOMM'lomepHUX cucmem
si0kpusarome HeobmexceHuli npocmip 044 meop4ocmi, 00380704U MOOepHi3ysamu icHytodi U ynposadxcyeamu HOBIMHI
mexHoso2ii | hopmu Has4asnbHO-mpeHysasnbHo20 npouyecy gaxisyie PKIC.

K/TKOYOBI C/IOBA: malibymHi ¢axisyi ¢hizu4Hoi kynemypu i cnopmy, npogpecitiHa nidzomoska, iHgpopmayiliHa Kyabmypa, iHpopmamuyHe
cycninecmso, iHghopmamusayis, yugposizauis, yugposi mexHosnoaii.

BCTYN

MocraHoBKa npobnemu. BusHaHO, wo KiHeup XX — nouyatok XXI CTONITTA € NepexosomM PO3BUMHEHMX KpaiH Bif
iHAycTpianbHOro cycninbcTBa Ao iHpopmauiiHoro. Cam TepmiH «iHpopmaTMyHe cycninbCTBO» 3'ABMBCA B APYrili NOA0BUHI 60-X
pokie XX cTonitTa. MopsAg 3 HUM BUKOPUCTOBYBAINCA | BUKOPUCTOBYIOTLCA iHWI TEPMiHU: «iHDOpMaLiiHa epa», «CyCcninbCTBO
3HAHHA», «TEXHOKPATUYHE CYCcninbCTBO», «iHPochepa», «NOCTIHAYCTPiaNbHe CYyCcMiNbCTBO» i pAg, iHWKX, AKi 6arato B Yyomy 3a
CBOIM 3HaYEHHAM 36iraloTbCA 3 NOHATTAM «iHOPMAaTUYHE CYCMiNbCTBOY, MPOTE HE BOJIOAIIOTb MOTO LWUMPOTOHO i yHIBEPCANbHICTIO
(NaspyxiH, 1989). Kpim TOro, B AaHnit 4ac TepMiH «iHPOpMaTMUHE CYCNiNbCTBOY» € HAWBINbW NoWKNpPeHUM. Y «iHpopmaTUUHOMY
CycninbCTBi» iHPopmauia HabyBae XxapakTepy KaniTasy, CTa€E OCHOBOK EKOHOMIKM, HOpMasnbHe OYHKLUiOHYBaHHA SsKOI
BM3HAYaETbCA YCNIWHMM BUPILEHHAM Komniekcy npobnem, nos'asaHnx 3 06pobkoto iHGOPMaLLMHOrO NOTOKY, PO3BUTKOM
iHpopmauiiHoi iHAYCTpPii i pUHKOBMX iHPOpPMALiAHMX cucTem. TakKMM UYMHOM, OCHOBOK (OPMYBAHHA «iHGOPMATUYHOTO
CyCninbCTBa» € PO3BUTOK UUGDPOBOI TEXHIKM, AKE BU3HAYaAE 3MIHW, AKi CBigYaTb MPO HACTAHHA «enoxu iHPpopmaTUYHOro
cycninbcTBa»: iHGopmauis HabyBae rnobanbHOro xapakTepy; Ha pyx iHGOPMALLIMHUX NOTOKIB BXKe He pobaATb iCTOTHOro BNAMBY
LEeprKaBHi KOPAOHM i pi3Hi bap'epyu — B KiHLLEBOMY paxyHKY Cnpobu 0bmeKMUTH BiibHe NowmnpeHHs iHpopMalii 3aB4atoTb WKoan
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KpaiHi, Wo nparHe BBECTM TAKOrO poAy ObMeKeHHA; 3Ha4YHO 3POC/IM MOXKAMBOCTI 360py, 36epiraHHsA, nepegadi iHbopmalii i
[OCTYyNy [0 Hel; 3pocTae BNAMB iHGOpMauii Ha PO3BUTOK pisHMX cdep NOACLKOI AiANbHOCTI; NOrnMbAETbCA npouec
OeleHTpanisauii cycninbcTea; BigdyBaeTbcA nepexig 40 HOBUX GOPM 3aMHATOCTI; Mae npouec GopmMyBaHHSA HOBUX TPYAOBUX
pecypciB 3a paxyHOK 36i/blUeHHA KibKOCTi 3aHATUX B iHpOpMaL,iiHin iHAYyCTpii Tow,o.

AHani3 aKTya/NbHUX JOCAigXKeHb. BarKKo Ha3BaTu iHWY cdepy N0ACbKOT AifANbHOCTI, AKA po3BMBanaca 6 Tak CTPIMKO i
nopoasKyeasa 6 Take po3maiTTa npobnem, K iHpopmaTM3aLis Ta LMPPOBI3aLia cycninbeTBa. IcTopis Po3BUTKY iHPOPMALLIAHMX
TEXHOIOTi XapaKTepU3yETbCA WBMAKOK 3MIHOK KOHLENTYabHUX YABAEHb, TEXHIYHMX 3ac0biB, MmeToAiB i chep 3acTocyBaHHA. Y
3B'A3KY 3 MM BBAYKAETbCA, WO piBeHb LM poBi3aLii CycniNbCTBa — 04MH 3 OCHOBHUX KPUTEPIIB OLiHKM CTYNEHA PO3BUTKY AeprKaBMy,
HalBaXXNMBIWKUIM aKTOp MO0 EKOHOMIYHOro, MONITMYHOTrO | BIMCbKOBOrO MOFYTHOCTI. 3acCHOBHMKaMM  KoHLUenu,i
«iHpopmaTnyHoro cycninbcTea» BBaxkatoTbca . benn (benn, 1999), A. Toodnep (Toffler, 1983), T. CtoyHep (Stonier, 1983),
E. Macyga (Masuda, 1980). Be3nocepegHbo NOHATTA «iHpOpPMaTUYHE CyCninbCTBO» Byno «BUHaWAEHO» B ANOHIi. ANOHCLKMI
TEPMiH «A3Ex0Ka cAKa», abo «iHpopmaTUUHe cycninbCTBO», 6YB yTBOPEHMI 6113bKO 1966 POKY rpynoto 3 HAYKOBUX, TEXHIYHMX i
€KOHOMIYHMX AOCNIAXKEHb, CTBOPEHOI AMOHCbKUM YpAAOM ANA BUPOO/MEHHA peKomMeHAauidt 3 eKOHOMIYHOTO N/aHyBaHHA
(Youichi, 1981).

KepiBHMK ANOHCLKOI ypAgoBoi nporpamu «IHpopmatuuHoro cycninbctBa» E. Macyga B CBOill KHM3i «lHGOpmaTUyHe
CycniNbCTBO AK NOCTIHAYCTpianbHe cycninbcTBo» (Masuda, 1980) cTBepasKye, Wwo «iHGopMaTUYHE CYCNiNbCTBO» € CYCMiNbCTBO, B
AKOMY € B HaA/IMLLKY BUCOKa 3a sIKICTIO iHpOopMaL,in, a TakoXK € BCi HeobxiaHi 3acobwu ii posnoginy. Lia iHpopmauis, HeobxiaHa ans
BMPIiLIEHHA KOHKPETHWUX 3aBAaHb | LOCATHEHHSA Ljifie BUSHAYEHUX /II0AEN, LWBUAKO, NETKO | ePpeKTUBHO NOLWMPIOETLCA | HAAAETLCS,
npu4yomy y BUIAALj, 3py4HOMY AR KOpUCTyBava. BUpoBGHUUTBO i BUKOPUCTAHHA iHGOPMALi cTag, Ha MOro AyMKy, OCHOBOH
€KOHOMIKM: 3HaYeHHSA iHpopMaLlii AK eKOHOMIYHOTO NPoAYKTYy byae HabaraTo BULLLe, HiX NPOAYKLi MaTepianbHOro BUPobHMLTBA,
eHeprii, nocayr.

OpHaK gymKa npo Te, Wwo BUpobHMUTBO i po3nogin iHbopmauii aABnse coboto pig eKOHOMIYHOI AifNIbHOCTI, L0 Ma€E BeNnKe
3HauyeHHA, Byna Bneplwe BUCYHyTa i po3pobsieHa amepuKaHCbKUM ekoHomictom ®.Maxnyn (Machlup, 1962): yseaeHe HUMm
YABNIEHHA NPO «iHAYCTPIil 3HAHHAY» MOXe PO3rna4aTMCca AK NonepeaHMK KoHuenuii «a3éxoKa caka». A. benn (benn, 1999) we B
KiHLi 60-x pOKiB BUCTYNUB 3 TEOPIEK «MNOCTIHAYCTPia/IbHOrO CYCMiNbCTBa», B AKIA HamaraBcs NoOB'A3aTU TEXHIKO-EKOHOMIYHE i
couianbHU po3BUTOK. OCHOBHMI CEHC MOro Teopii B TOMY, LLO HacTaB Nepexif Bif CycninbCcTBa, AKe BUPOLAse ToBapu, A0
CycninbCTBa, WO npoBoauTb nocayrn. Ha aymky [. Benna, B NocTiHAYCTpianbHOMY CycnifbCTBi AOMIHYE YETBEPTUIN CEKTOp
€KOHOMIKM — iHbOopMaLiHNIM, A0 AKOTO BigHOCATLCA BCi 3alMHATI Y BUPOBHULTBI, 06pobui Ta po3noaini iHbopmalii, a TakoxX Ti,
XTO CTBOPIOE i NiATPMMYE GYHKLiOHYBaHHA iHGOPMaLiMHOI iHppacTpyKTypu. IHbOpMaLia Ta 3HAHHA, @ He KaniTan i npaua cTaloTb
OCHOBHMMMW 3MIHHUMU, WO GOPMYIOTb NOCTIHAYCTPiaAbHE CYCMiNbCTBO.

YaB/IeHHA NPo «iHGOpMaTMUHE CYCMiNbCTBO» NOB'A3aHI TaKOXK 3 KOHLENLjie «Tpbox XBUAb» A. Toddnepa (Toffler, 1983),
BiANOBIAHO A0 AKOI arpapHa peBoAtoLis, iIHAYCcTpianbHa peBoaoLia | iHpopmauiiHa peBotoLia € TPbOMA XBUNAMU B PO3BUTKY
NIOACBKOT LUMBinisaLii.

T. CroyHep (Stonier, 1983) B poboTi «IHbopmauisa AK 6aaro» cTBepAXyBaB, WO iHGOPMAaLitO, AK i KaniTan, MOXHa
HaKomnuyysaTtK i 36epiratv gns ManbyTHbOro BMKOPUCTAHHA. Y NOCTiIHAYCTpiaNbHOMY CyCniNbCTBi HauioHanbHi iHPopmaLiliHi
pecypcu — Hailbinblimnii gepeno pobpobyty. MocTiHAyCTpianbHAa E€KOHOMIKA — Lie eKOHOMIKa, B AKi NpOMMUC/IOBICTb 3a
NOKa3HMKaMM 3aMHATOCTI i CBOEI YacTKM B HalLiOHaNbHOMY MPOAYKTI NOCTynaeTbcA micuem cdepi nocayr, a chepa nocayr €
nepesa*kHO 06pobKa iHpopmaLiii.

TemaTuui «iHGOPMaATUYHOIO CYCNiNIbCTBa» 33 OCTAHHI POKM HEOAHOPA30BO 3BEPTaNMUCA i BiTYM3HAHI BYeHi (LLunaH, 2001;
Mop3se, 2006). OCHOBHMMU KpUTepiaMM iIHGOPMATUYHOrO CYCNINbCTBA € KiNbKICTb i AKICTb HAasfBHOT B 3BepHEeHHi iHpopmaui, i
edekTMBHA nepepaya i nepepobka. [oAAaTKOBUM KpUTEPIEM € AOCTYMNHICTb iHGOPMALLT ANA KOXKHOroO 3aBAAKM BiAHOCHIW i
newesusHi. Lle o03Hayae, WO BennyesHa Maca ¢axiBuiB nepemuKaeTbca 3 chepu BUPOBHUUTBA NPOMWCIOBOI i
CiflbcbKorocnogapcbkoi npoaykLuii B cdepy BupobHUUTBa | po3noginy iHdopmaLii. BianosiaHo, BMHMKae ocobnmea iHpopmauiiHa
€KOHOMIKa, fiKa Bigirpae Bce Ginbll BaK/MBY POJb Yy BCiX MPOMMCIOBO-PO3BUHEHUX KpaiHax. Y Hill BUAINAIOTBCA ABa CEKTOPMU:
nepwunin BUpobase iHbopmaLivHi NpoayKTM i nocayrn gna 6es3nocepesHbOro CNOXMBAHHA, APYIUA — ONA BUPOOHULTBA iHLUMX
NpPoAyKTiB. IHGOPMATUYHE CYCMiNbCTBO A@MOHCTPYE TaKUI PiBEHb PO3BUTKY EKOHOMIKM, KO/IM iHbOPMaLLiiHi CEKTOPA EKOHOMIKM
BMXOZATb HA NepLUe MIiCLLe 3a KiNIbKICTIO 3alHATUX Y HUX MPALLiBHUKIB.

B iHdopmaLiltHOMY cycninbCcTBi NepeBakatoTb BiaganeHi KOMyHiKauii, AMCTaHLUiMHA poboTa Ta A03Binna; popmytoTbea
HOBI BIAHOCWMHM MiX NlOAbMM B npoueci BMPOBHMUTBA i CycniNbHOI AiANbHOCTI; 3HA4YHA 4acTMHa BBIM BMpobAsETbCA B
iHpopMauiliHoMy ceKTopi, npaus 34ebinblworo No4en CTae 33 XapakTepom iHPopMauiiHUM; 3AIACHIOETbCA PO3BUTOK
iHTEPaAKTUBHUX IHPOPMALIMHO-TENEKOMYHIKALLIMHUX TEXHOOTIM, rNo6anbHUX KOMN'IOTEPHUX MepeXk, KOMMJIEeKCHOI 06pobku
nopaHHa iHGopMalii; NpeacTaBAAOTLCA HOBI KOMYHIKaLiMHI MOMAMBOCTI A/1A B3aEMOZIi i BUPAXKEHHA MONITUYHOI BOJI
CyCniNbCTBa i COLiaibHMX FPYN; BUPOCTAE POJIb KPAiH 3 MOTYKHMM iHbOpMaLitHUM noTeHuianom (LLnax, 2001; Mop3e, 2006).

AHani3 pobiT, npuceaYeHnx iHpopMaTUUHOMY CYCNiNbCTBY, AO3BOAAE CYAUTU NPO Te, WO rnobanbHe iHpopmaTuyHe
CycninbCTBO POPMYETHCA IOKANBHO, B Pi3HMUX KpaiHaX Lei npoLec nae 3 pisHOM iIHTEHCUBHICTIO | 0COBAMBOCTAMM. 3 L€l NPUYNHK
HEMOXKIMBUI K €KCMOPT aKTya/IbHUX LiNel i waaxis peanisauii nporpam iHbopmaTm3aLii 3 O4HIEl KpaiHW B iHWY, TaK i CKNagHo
roBOPUTM NPO EAMHOI KOHUenLii iHbopmaTunsau,ii umBinisaLii B Lisomy, CKOpille MOXKHa CTBEPAKYBATM NP0 06'EKTUBHO iCHYOUYNX
3ara/ibHUX TeHAeHLUiAX iHbopmaTm3au,i cBiTOBOI CNiNbHOTY.

OpfHaK uinicHoro po3rnagy Npouecy cTaHOBAEHHA iIHPOPMATUYHOTO CYCNiNbCTBA B EAHOCTI TEXHONOTYHUX, EKOHOMIYHUX,
coujianbHUX, NPABOBUX i MOJMITUYHUX YNHHUKIB Y BITYM3HAHIN NiTepaTypi LWe He Tak 6araTo, Lo NOACHIETLCA HOBUM3HOK CaMOro
06'eKTa LOCNIOKEHHA, KOHTYPU AKOFO 3PUMO MO3HAYUAUCA ILLE B OCTAHHI POKMU.

CTaHOBNEHHA iIHGOPMATMYHOIO CYCMiNIbCTBA € NEepesyMOBOIO A1 €BOJIIOLIAHOIO Nepexoay A0 HACTYMHOI CTagii po3BUTKY
OCBiTM 3arasiom Ta npodeciiHOi NiAroToBKM ¢axiBLiB 30Kpema, TEXHONOrYHUM GyHAAMEHTOM AKOI € iHAYCTPIA CTBOPEHHSA,
06pobKuM i nepepayi iHbopmauii. Mpun LbOMy Aep)KaBi NOBUHHA HaNeXKaTU NPoBiAHA Ponb Yy UMdpoBi3aL,ii OCBiTH, AepKaBa Mae
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KOOPAMHYBATU AiANbHICTb Pi3HMX CYO'eKTIB OCBITHBOTO Npouecy, CNpuUATU iHTerpauii uMPPOBUX TEXHONOTIA ONA CTBOPEHHS
iHpopMaLiiHO-OCBITHBOTO CcepenoBMLLA 3aKNafiB BULLOI OCBITM B ymoBax iHGOpMaUiAHOro cycninbctea, 30kpema 3BO
¢biskynbTypHOro npodinto.

Mera crartTi. 3 OorA4y Ha Le METOM CTaTTi € PO3KPUTM ocobamsocTi undposisaLii npodeciinHoi NigroToBKM MalbyTHIX
daxiBuUiB $i3NYHOT KyNbTypW | CNOPTY AK 3aKOHOMIpPHICTb iHhOpMaTM3au;i cycninbcTea.

METOAM AOCNIAMEHHSA
TeopeTnyHi MeToau: CUCTEMHUIA aHaNi3 HayKOBOI, NCMXON0ro-NneaaroriyHoi, MeToANYHOI NiTepaTypu; y3arasibHeHHA Ta
CMCTeMaTM3aLif TEOPETUYHUX BigoMOCTeN WoA0 NpodeciiHOT NiArOTOBKM ManbyTHiX daxiBLiB ¢isMUHOT KynbTypu Ta cnopTy Ta

PE3Y/IbTATU AOCNIAXKEHHA

3aranbHi TeHgeHUji iHbopmaTM3au,ii cycninbCcTBa i OCBITU B LiIOMY HE MOT/IM He Biabutucs i B cdepi niarotoskm daxisuis
3 $i3MYHOT KyNbTYpU | CNOPTY B iIHCTUTYTAX i Ha dakynbTeTax Gi3sUYHOT KyNbTYPU, B YAO0CKOHAIEHHI HABYa/IbHOTO NPOL,ECY Ha OCHOBI
BMKOPUCTaHHA cyyacHux LT. Mpu aHanisi couiasbHOro 3amoBieHHA Ha MiArOTOBKY i mepenigroToBKy ¢axiBud HeobxiaHo
BPaxoByBaTW 3HAYEHHA LM pPOBI3aL,ii, NOB'A3aHOI 3 NpoLecom nepexoay A0 iHPOPMATUYHOTO CYCMiNbCTBA, AKE XapPaKTEPU3YETLCA
nepemilLleHHAM LEeHTPY Barv Ha BUPOOHULITBO, NepepobKy i Halbinbl NOBHE BUKOPUCTAHHA iHGOpMaLLii B yCix BUAAX NOACHKOT
LiANbHOCTI. He € BUHATKOM i 06/1acTb di3nyHOT KybTypu i cnopTy. Yce Le CTaBuTb NPUHLMNOBO HOBI 3aBAaHHA Nepes HayKoBoO-
neparoriyHMM CTUIEM MUCNEHHS, Nepes, 3arasbHO KOMYHIKaTUBHOW Ta iHPOpMaLiiHOI Ky/abTypoto BUKAAZaya (TpeHepa),
BMCYBa€ HOBi BUMOrM A0 iHPOPMALIMHMX TEXHOJIOTM HaBYaHHA, MaTepia/ibHO-TEXHIYHOIO Ta MeTOAMYHOro 3abesneyeHHsA
HaBYa/IbHOro npotiecy, opm i MeToAiB NiArOTOBKM i NepeniaAroToBKM daxisLiB 3 Gi3MYHOI KyabTypi i cnopTy.

YNpoBaAMKeHHs HOBUX iHPOPMALAHUX TEXHONOrM HaBYaHHA MOMKE BUPIWMTU HAWPI3SHOMAHITHIWI 3aBAaHHA:
NoBiAOM/IEHHA 3HAHb, KOHTPO/Ib 33 XO40M iX 3aCBOEHHSA, AEMOHCTPALiA IIOCTPATUBHOFO MaTepiany AK B CTaTUL,i, TaK i B gMHaMIL;
3icTaBNEHHA BioMexaHiYHMX XapaKTEPUCTUK €TaSIOHHOTO PYXOBOTO Aii 3 AaHMMM BioMeXaHIYHUX XapaKTEPUCTUK PyXOBOi Aii, Lo
BMKOHYETbCA CMOPTCMEHOM (CTyAEHTOM), i BKA3iBOK MOAANbLIOrO HAaBYAHHA B 3a/IEXKHOCTI Bif, BMABAEHUX PO3biXKHOCTEN 3
eTasioHoM; 3b6epiraHHA iHpopmauii y Burnaai 6aHKiB AaHUX 3 KOHCMEKTaMW 3aHATb, AOKYMEHTaMW MNJaHYBaHHA, KapTOTeK
PYXAUBMX irop, CMWCKIB NiTepaTypu, HaBYa/NbHUX Ta KOHTPO/IOIOYUX NPOrpam, KypCcoBMX Ta AUMNJIOMHUX POBIT, Komnnekcis
3ara/IbHOPO3BMBAOYMX BMPaB; BECTU KOHTPO/b, 06K i aHaNi3 AMHAMIKM Gi3UYHOrO PO3BUTKY AiTEN; [ONOMOITU B MaTeEMATUKO-
CTaTUCTUYHOI 06PO6KM pe3ynbTaTiB AOC/IAKEHD; BECTU OKYMEHTALLIO | 0OPO6KY pe3yabTaTis CNIOPTUBHUX 3MaraHb; MO4EN0BATH
neparoriyHmii npouec i 1. n. Cneuymdika HoBUX iHOOPMALINHUX TEXHONOri HaBYaHHA nepenbayae NporpamHoO-MeToAuuYHe
3abe3neyeHHn 3aHATb (AUOAKTUYHMX MaTepianis HOBOro TWUMY), HAABHICTb Cy4aCHWUX TEXHIYHMX 3acobiB (aucnnenHWx Knacis,
HaBYa/NbHMX cucTeM Ha 6asi EOM i T. 4.), nepepo3nogin GyHKUiA ynpaBAiHHA Ni3HABa/IbHOK AIANbHICTIO MiX BMKAafZaYamu,
CTyAeHTaMu Ta Komn'toTepamu.

Yce ue BMMArae HoBMX NiaxoAis Ao npodecinHoi Niarotosku cryaeHTis ranysi OKiC.

Mo-neplwe, BOHM y Npoueci HaBYaIbHO-TPEHYBa/IbHUX 3aHATb NOBMHHI 6a4MTK i Ha cobi BUNPObYBaTM Nepesary HOBUX
iHOOPMALLIMHUX TEXHONOri HaBYaHHA, @ AR LbOro Ay)Ke BaX/MBO MaTuM baHK BignoBiAHMX AMAAKTUYHWUX MaTepianis i
KBanipikoBaHMX BUKNAAAYIB, AKi BMitOTb AK CTBOPIOBATM NOAIOHI MaTepianu, Tak i BUKOPUCTOBYBATU iX B HABYAIbHOMY NPOLLECI.

Mo-apyre, B npoueci npodeciinHo-neaaroriyHoi NigroToBKM HEODXiAHO CTaBUTM 3aBAAHHSA, NPWU BUPILLEHHI AKOT CTYAEHTU
Moran 6 OoTpMMaTK yABNEHHA NPO OCHOBHI HAaMPAMKWM 3aCTOCYBAaHHA LUOPOBUX i KOMYHIKALiIMHUX TEXHONOFIN B HaBYa/lbHO-
TPEHyBa/sIbHOMY MPOLLECi, PO3POHAATU NPOrpaMHO-NesaroriyHi 3acobu i BUKOPUCTOBYBATU iX NPW OCBOEHHI 3HaHb i YMiHb MO
UMKAY 3aranbHo-npodecinHmnx amcumnnid. MeBHMI nowToBx LMopoBsisaLii ¢i3KynbTypHOro OCBITM AaB AEPKABHUN OCBITHIl
CTaHAAPT 3 Gi3MYHOT KyNbTYPU | CNOPTY, 3aKOHOAABYI aKTK NO iIHPpOpMaTM3aL,ii Ta MoAepHi3aL,ii OCBITH, iHILIATUBM OKPEeMUX BYUEHUX
i neaaroris, AKi NiAHIMaOTb NUTaHHA LMPOBI3aL,ii $i3KyAbTYPHOro OCBITU B HAYKOBIN Npeci. Tak, HanpuKAag, B AepKaBHi BUMOrM
00 060B'A3KOBOr0 MiHIMymy 3MiCTy Ta PiBHA NiArOTOBKM BUMYCKHMKA 3a daxom «®PisnyHa KyabTypa i cnopt» (KBanidikauis —
BMKNagay ¢isnyHoi Ky/ibTypu i cnopTy) BrnepLie 3'ABUANCA BUMOTU, WO CTOCYIOTbCA BOMIOAIHHA CY4acCHUMM METO4aMM MOLUYKY,
06pO6KM Ta BUKOPUCTAHHA iHPOpMALLii, BMiHHA iHTepnpeTyBaTH i afanTyBaTh iHpopmaL,ito Ana agpecaTta; a TakoXK 40 3HaHb Npo
iHpopmaUiliHi npouecn B Npupoai i CycninbCTBi, NPO KOMN'tOTEPHI TEXHOAOTIi, MOMIMBOCTI LMPOBUX TEXHOJOTN B chepi
KY/NbTYpW i OCBITW.

[na BUpiWeHHA uMx NMTaHb byna BBEAEHa AucUMNNiIHA «MaTemaTuKa Ta iHpopmaTmKa». OgHak, Ha gymKy M.K. MeTposa
(Metpos, 2000), npobnema He byna BUpilleHa 4Yepe3 HWM3KY MPUYMH, B TOMY YMUCAI Yepe3 HM3bKY MaTepiaNbHO-TEXHIYHOT
OCHALWEHOCTI iIHCTUTYTIB | paKkyNbTeTiB GiI3UYHOT Ky/IbTYpM, BiACYTHICTIO KOMN'IOTEPHOT TEXHIKM Ta TeNIeKOMYHiKauii. Cnig mat Ha
yBas3i, WO B Lel nepio, OCHOBHI 3ycuans Byiv KMHYTI Ha NiAroToBKy axisu,is 3 iHGOPMATUKM, a TaKOXK Ha 3abe3neyeHHs B nepLly
yepry AUCUMNAIH NPUPOAHNYO-MATEMATUYHOTO LIMKIY, LLO K CTOCYETbCA TYMAHITapHUX AUCUMUNAIH, [0 AKX MOXKHA BifHECTH i
CNOPTMBHO-NEAArorivyHi, To TyT GAaKTUYHO BUKOPMUCTOBYBABCA 3a/IMLIKOBUMA MPUHUMN, WO HaWYacTilwe MpuBig A0 BUMBYEHHSA
iHpopmaTnKKM 6e3 Komn'toTepis. TaKOXK CTaHAAPTU 3'ABUAKUCA TOAi, KoMK ineonoris iHpopmaTM3aL,ii cycninbeTBa i 0cBiTM Byna BxKe
[ocuTb po3pobaeHa i B NeBHiN mipi nigkpinaoBanaca maTtepiabHO-TEXHIYHUM 3a6e3nedyeHHAM (NoYanu 3'aBAATUCA KOMN'IOTEPHI
Knacu, nigkatoveHHa okpemux 3BO, 0co06/MBO KNacMUHUX YHIBEpCUTETIB A0 JIOKaNbHWUX i TN0BaNbHUX Mepex IHTepHeTy).
BianosigHo 3'aBunacsa Hosa ancumniiHa «IHpopmauiriHi TexHonorii y GisnyHin KynbTypi i cnopTi». MpUpPoaHO cami CTaHZAPTM He
MOXKYTb We BUpiwnTM npobnemy undposisauii ¢iskynbTypHOro ocsiTM 6e3 nposeseHHA BiANOBIAHOI HayKOBO-METOAMYHOT
pob0TK, PO3pO6KM NPOrpaMHO-NeaaroriyHMx 3acobis HaBYAHHSA, 3HAYHOTO NOINIEHHS MaTepia/IbHO-TEXHIYHOI 6a3u.

Y [aHWiA 4Yac PO3BUTOK IHCTPYMEHTaNbHMX 3acobiB AnA NigroToBKM HEOOXiAHMX AWAAKTUYHMX MaTepianis 3HA4YHO
BUMEpPerKAE iX BUKOPUCTAHHA Y BUKNAAAHHI KOHKPETHUX AUCUWUMNJIH, B TOMY YMCAi i CNOPTMBHO-NeAaroriyHmx. Pasom 3 tum
BMBYEHHA CY4aCHOro CTaHy BMKOPMCTaHHA 3acobis LIT B npoLeci OCBOEHHA CNOPTUBHO-NEAArONYHUX SUCUMNNIH Ha daKynbTeTax
i iHcTUTYTax Gi3NYHOT KyNbTypW 403BONSE KOHCTATYBaTU BiACYTHICTb LiNECNPAMOBAHOINO iX BUKOPUCTAHHA. Y KpaloMy BUNAAKY
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ue BiAOyBa€ETbCA 3a PaxyHOK 3ycu/ib BUKNaAadiB-eHTysiacTie. Lle, nepw 3a Bce, NoB'A3aHO 3i CKNagHicTio cneumdiyHmx ans
di3nYHOI KynbTypu i cnopTy npobsiem, a TaKoXK 3 TPYAHOWAMM, LLO BMHMKAOTb NpU po3pobui npuknagHux nporpam. Lia
33aKOHOMIPHICTb O4YEBMAHO MPOABAAETLCA | B 3HAYHE BifACTaBaHHA HAaYKOBMX AOCNIAMEHb, B NiArOTOBLUI AXcepTauiiHMX pobiT 3
npo6aem iHbopmaTm3zauii Gi3KyAbTypHOT OCBITU.

Ane, He3BaXKalouM Ha P HeraTUBHUX MOMEHTIB Y NpoLeci U poBsizaLii Gi3KyAbTYpHOT OCBITM, MOXKHA Big3HAUMTH i pag,
NO3UTUBHMUX CTOPiH. Mo-NepLle, HUHI aKTUBHO 0broBoptotoTbCA Npobaemun LmMdpoBisaLii Gpi3KyAbTYPHOI OCBITH, WO AO3BOANIO
BHECTM NEeBHi KOPEKTUBU B BUMOTU 0 NPOdeciiHOi NigroToBKM HOBOro NokoiHHA daxisuis OKiC i akTueizyBaTh poboTy B LbOMY
HanpsAMKY.

Mo-ppyre, po3ain, Nos'aA3aHMIt 3 TUTAaHHAMM PO3POOKM | BUKOpUCTaHHA IKT B HaBYasibHO-TPeHyBasibHOMY MpoLeci, CTaB
Maike 060B'A3KOBMM B Nporpamax 6araTbox BCeyKpaiHCbKMX Ta MiXKHapPOAHUX HAayKOBO-MPaKTUYHMX KOHbEPEHLisX.

OAHaK aKTMBHE BNPOBAaAKEHHA cydacHux LT B GpisKyAbTypHY OCBITY HEMOXKANBUI 6€3 BUPILLEHHA HACTYNMHUX Npobiem.

1. Npobnema HeaoCTaTHLOI iHGOPMALINHOI HeniaroToBAEHOCTI NPOdECOPCbKO-BUKAAAALLKOTO CKAAZY iHCTUTYTIB i
dakynbTeTiB PisnyHOI KynbTypu. OaHieto 3 npobaem NigBuLLeHHA KBanidikauii Ta 6esnepepBHOI OCBITU € iHPOPMaL,iiHa KybTypa
CamMUX BMK/IaZaudiB GaKyNbTeTIB Ta iHCTUTYTIB i3UYHOT Ky/NbTypK, iX FOTOBHICTb A0 3aCTOCYBaHHSA Cy4yacHWUX iHGOpMaLinHUX
TEXHOJIOTiN B CUCTeMi NiATOTOBKM i MigBuLeHHA KBanidiKauii ¢paxiBuiB 3 ¢isnyHOi KyabTypu i cnopty. LUudposi TexHonorii He
CTaHYTb IHCTPYMEHTOM B AiaNIbHOCTIi MalibyTHIX GpaxiBLiB Gpi3MUHOT KyabTypw i CNOPTY 40 TUX Nip, MOKW BUKNAZAAYi Gi3KYAbTYPHUX
3BO i dpakynbTeTiB $i3MUHOT KyNbTypU He byayTb AOCKOHANO0 BONOAITM UMM iHCTPYMeHTOM. TOMy BMiHHA BUKOpuCTOBYBaTK LT
NpW HaBYaHHI i B NpodeciliHii aianbHocTi dpaxisuis Gi3MUHOT KyAbTypW i CNOPTY CTaE OAHUM 3 HeobXigHUX AKOCTeN BUKNadaya
3BO.

2. MNpobnema NporpamHO-MeTOANYHOTO 3abe3neyeHHA HaBYa/IbHOro NPOLLECY | CAMOCTIMHOI PO60TK. BarknnBoto 3aga4eto
BMKOPUCTAHHA Cy4acHUX LMPPOBUX TEXHOIOTI B CMCTEMI NiATOTOBKM Ta NiABULLLEHHA KBanidikauii daxiBuis 3 GpisnyHoi KynbTypyn
i cnopTy € NporpaMHo-meToAnYHe 3abe3neyeHHs. HUHI nwe NoYMHAETbCA ceplio3Ha poboTa 3i CTBOPEHHA Ta BNPOBAAKEHHSA B
HaBYa/IbHUI NPOLEC AUAAKTUYHWUX MaTepianis, NigroTOBAEHUX Ha OCHOBI Cy4acHMX LUMPPOBUX TEXHONOTIN. [lyKe BaKNMBO B
CUCTeMi MiAroToBKM i NigBULLEHHA KBanidikaLii cTBOpPOBaTM | BUKOPUCTOBYBATM €EAUHY HaraTomoay/ibHi CUCTEMY €NEKTPOHHUX
NiAPYYHUKIB | LOBIAHMKIB, BaHKiB AaHWX Ta 633 3HaHb, PO3BMBATU Ha YHiGiIKOBAHOT OCHOBI eN1eKTPOHHI 6ibnioTekn Ta 3abesneunTn
B3aEMOZII0 MiXX HUMMK 3acobamu TenekomyHikauin. CyyacHi iHpopmaLiviHi TexHonorii B cuctemi GisKybTypPHOI OCBITU NOBUHHI
6yTV onpauboBaHi 3 OPIEHTALLIEID HA KOHKPETHe 3acTOCyBaHHA B HaBYa/IbHO-TPEHYBA/NIbHOMY MPOLECi, NPOBEeAEHHI HAayKOBUX
LOCNIAKEHb, BpaxoByBaTh cneuudiky OKpemux BUAIB CNOPTUBHO-NEAAroriYHnX gUcUmMnid. Tak, HanpuKAag, 4acTMHa TeXHONOTIN
MOKe NiATPUMYBATU JIEKLLIMHI Ta NPAKTUYHI 3aHATTA — Le e/IeKTPOHHI NiAPYYHUKM Ta eHUMKAONEAiT, HaBYa/IbHi Ta KOHTPOtOKOYI
nporpamu, NigrotToBNeHi Ha OCHOBI TEXHONOrIM My/nbTUMesia, iHWa — MNowWyK, 06pobKy Ta NOAAHHA HAyKOBO METOAMYHOI
iHpopmaUii Ha OCHOBI IHTepHET-TEXHONOTiN, TpeTa moxXe ByTh OpieHTOBaHa Ha CTBOPEHHSA Web-CTOpiHOK, Npe3eHTauiid ToLLo.
0co611BY 3HaYyLLICTb LUdPOBI TEXHONOTIT HabyBalOTb MPU BUKOHAHHI CAaMOCTIHMX 3aBAaHb HA AOMALIHbOMY KOMM'tOTepi, Npu
OpraHisau,ii ANCTaHLiMHOro HaBYaHHSA, MPOBEAEHHI HAYKOBMX AOCNILKEHD.

3. MNpobnema ctBopeHHA |OC ¢i3KynbTypHOi OCBiTU. CbOrogHi AyXe BaX/JIMBUM € CTBOPEHHA BUMNEpearKalvoro
iHpopMaLiiHOro OCBITHLOTO cepeoBuLLa Gi3KYNbTYPHOI OCBITH, AKa Morna 6 AO3BOIUTU BiIbHO KOPUCTYBaTUCA Hazamu JaHUX i
3HaHb, NIAFOTOBAEHMX B IHCTUTYTaX i dakynbTeTax Gi3MUHOT KyNbTypu, BCiM daxiBUAM HE3aNEXKHO B MicLA iX NPOXKMBAHHA.
Ciogm, nepLl 3a Bce, MOXKHA BigHeCTU 6a3n faHMX AucepTaLii, HOBMX NiAPYYHUKIB, 3BiIPHUKIB cTaTel MiXKBY3iBCbKMX HAYKOBUX
36ipHMKIB | Te3 ONOBIAEN HAYKOBO-NPAKTUYHMX KOHPEPEHLLiM, NepCneKTUBHUX NPOrPaMHMNX 0O0IOHOK 3 PO3POOKKN eNIEKTPOHHMUX
NiAPYYHUKIB 3 Pi3HUX CMOPTUBHO-NEAATONYHUX ANCUUMNAIH | 0340pOBYOI POBOTU 3 HaceNeHHAM, 3aXULEHNX KBaipiKaLinHUX
pobIT CTyAEeHTIB, NiArOTOBNAEHUX i BUKOPUCTOBYBAHMX B HAaBYa/NbHO-TPEHYBa/lbHOMY NPOLECi MyAbTUMELIMHUX BUAAHb TOLLO.
OAHaK BUPIiLIEHHA AAHOTO NUTAHHA 3aTPUMYETLCA Yepes HM3bKY TEXHIYHY OCHaLeHIcTb §iskybTypHMUX 3BO — OCHOBM Cy4acHMX
UMPPOBUX TEXHONOTIN.

4. Npobaema CTBOPEHHA MaTepiaNbHO-TEXHIYHOI 6a3u iHCTUTYTIB | dakynbTeTiB disnyHOI KynbTypu. JaHa npobrema €
OCHOBOMOJIOXKHOIO | NONATAE B CTBOPEHHI | BUKOPUCTAHHI B iIHCTUTYTax i dakynbTeTax GisUHOI KyNbTypu Cy4acHUX KOMN'IOTEPHUX
KNaci., 3'eAHaHNX BHYTPILHIMU MePEXKAMM | MOXKAMBICTIO BUXOAY Y BCECBITHIO MepeXy IHTepHerT.

OBrOBOPEHHA

B ocHoBi KoHUenuii iHpopmaTusal,ii n1exknTb NnepeaymoBsa, Wo G¢opmMyBaHHA iIHPOPMATUYHOIO CycninbCTBa BifbOyBaETbCA
nig, BNAMBOM HOBOTO MOKONIHHA LUMPPOBUX | KOMYHIKaLiMHWUX TEXHONOTiN B NOEAHAHHI 3 rnobanisauielo pUHKIB i KOHKYpeHL el
AK ycepeauHi KpaiHu, Tak i Ha MiXKHapoAHil apeHi. Y nobyaosi iHGopmaTUYHOIO CyCninbCTBA HEMAE 3a4aHUX ANTOPUTMIB, MOXKYTb
peanisyBaTucs pisHi MOro mopgeni, Tak camo 3apas iCHyHTb pPi3Hi mogeni iHAycTpianbHUx ToBapwcte. Lli moaeni 6yayTb
BiZLPi3HATMCA CTyNeHeM COLLia/IbHOT HAaNpPyXeHOCTi, MOXANBOCTAMM, AKi HAZAKOTLCA TUM, XTO HE 3Mir NPUCTOCYBATUCA A0 HOBUX
BMMmoOr. ToMmy iHGOpMaTMYHE CycniNIbCTBO — CYCMNi/IbCTBO He3nepepBHOI OCBITU, TaK AK TEMN 3MiH, LLO BiAOYBatOTbLCA HACTI/IbKK
WBMAKMNA, WO daxiBLi 3MOXKYTb a4anTyBaTMCA 40 YMOB iHPOPMATUYHOIOO CYCNiNbCTBA Ti/IbKM B TOMY BUMAZAKY, AKLLO BOHO CTaHe
CycniNbCTBOM, B AKOMY HaBYaHHSA BifOYBAETLCA NPOTATOM YCbOro KUTTA. LLLo6 BUCTOATM B KOHKYpEHTHi 60poTbbi i1 36epertu
CBOi nepeBaryn, HeobxigHO MOCTIMHO BAOCKOHANOBATM CBOi HaBMYKWM, 3HAHHA, MAWCTEPHICTb 3 TUM, W06 BiAMOBIAATM HOBUM
BMMOTaM PUHKY npaui. Lie 03Hayae, Wwo ocBiTa i HaBYaHHA NOBMHHI BYTU AOCTYMHI HE TiNIbKW Ha NOYATKY XXUTTEBOTO LWAAXY, aNe i
Ha BCill MOro fOBXMWHI. 3BMYAliHO, cucTeMm NPodeciMHOT NiATOTOBKM CamMi NOBUHHI BiAMNOBIAATM LUM 3pOCTalOMMM BUMOTam.

Y 38'A3KY 3 UMM UMOPOBI3aLLA OCBITU PO3rNALAETLCA AK OOAMH 3 FONOBHUX HANPAMKIB MoZepHi3auii BCi€l OCBITHbOI
cucTeMu, iIK HeobxigHa ymoBa i HalBaXKAMBiWMKA eTan iHpopmaTusauii KpaiHu B uinomy. Lindposizauia ocsitv nepepbayae
BMKOPUCTAHHA Cy4YaCHUX iHPOPMALLIMHMX i KOMYHIKaLLIMHUX TeXHONOrIN, MeToaiB i 3acobis iHpopmaTUKK Ana peanisauii igen
PO3BMBAOYOro HaBYaHHSA, iHTEHCU®IKaL,ii BCiX PiBHIB HaBYaIbHO-BUXOBHOTO MpoLecy, NiABULLEHHA ePEKTUBHOCTI Ta AKOCTI.

OAHUM 3 FONOBHUX IHCTPYMEHTIB B OCBITI, WO BiAKPMBAE LWINAX 4O HOBOrO CBIiTY, € iHPOpMaLiliHi TexHonorii. BoHu
[,03BOIAOTL 3MIHUTM CUCTEMHI BNACTMBOCTI HaMBaK/MBILLMX KOMMOHEHTIB Haworo 6yTTa. Po3pobKka cTpaTerii po3BuTKYy Ta
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BMKOPUCTaHHSA iHGOpPMaLiMHUX TeXHOOriM B cdepi OCBITU € OAHIEID 3 KAOYOBMX NPobaem CTpaTeriyHOro naaHyBaHHA fK Ha
HalioHaNbHOMY, TakK i rnobanbHOMYy PpiBHI. Temnu Ta HanNPAMKUM 3MiH Ha HUHIWHbLOMY e€Tani BWM3HAYAlOTbCA BXE He
064YMCIOBANBHOIO TEXHIKOI | MOXIMBOCTAMM TENEKOMYHIiKaL,ii, WO He NporpamHUMM 3acobamu, a Nt0AbMM, iX TOTOBHICTIO A0
3MiH, iXx 3anuTamu i npobaemamu. LLinpoka iHdopmaTnsaLlia cucTeMm OCBITM B Halil KpaiHi noyanacs 3 cepeantu 80-x pokis XX
CTONITTA 3 KoHUenuji iHpopmaTu3aLii cepeAHbOi 3aralbHOOCBITHbOI LIKO/AW, CTBOPEHOI aBTOPCbKMM KONEKTMBOM Mig,
KepiBHMUTBOM aKagemika A.MN. Epwosa (Epwos, 1987). OcHoBHA iAeA LbOro NPOEKTy — Big, iHGopmaTM3aLii cycninbcTBa A0
iHbopmaTm3auii ocsiTi. Y 1985 poui B Nporpamy HaBYaHHA cepeaHboi 3arabHOOCBITHLOI WKOM byB BBEAEHUIN Kypc «OCHOBM
iHbOpMaTUKM Ta obuncntoBanbHOi TexHiku». Llelh Kypc noBuHeH 6yB [aTM yyHAM ¢yHAAMEHTaNbHI 3HAaHHA B ranysi
iHbopmaTnKK, cpopMyBaTM HAMNPOCTIWI HABUYKM BUKOPUCTAHHA NMEpPCOHANbHOrO Komn'toTepa, AaTh yABNEHHA Npo obnactax
3acTocyBaHHA i moxameocTi EOM, couianbHi Hacnigku Komn'toTepusauii. Mpu po3pobui 3micTy posrnsHyToro Kypcy 6ys
3po6sieHNIA NEBHUI YXMA B BIK PO3BUTKY B YYHIB «aNrOPUTMIYHOI Ky/bTYpM», YMiHb i HaBMYOK nNporpamysBaHHA. OgHaK vac
NPOAMKTYE HEOBXIAHICTb aKTyanizau,ii KoHuenuii umdpoBsisauii OCBITHLOI ranysi.

HuHi 3'ABUAMCA NOTYXKHI MynbTUMeAiiHi Komn'toTepu | KOMN'tOTEpHi TeneKoMyHiKaujii, AKi CTann TexHiYHUM
byHOameHTOM cyvacHoro etany uudposisauii ocBiTU. BypxMBuii PoO3BUTOK IHTEPHETY 3yMOBMB 3POCTaHHA iHGOPMALLINHWX
pecypcis. Cepes HAX NOMITHY ponb CTanu Bigirpasatu cepsepu 3BO.

MpoTe BUHMKaIOTb Taki Nnpobaemu, Nos'a3aHi 3 noganblinMm po3BUTKOM iHbopmaTu3auii chepu ocBiTH.

1. IHnbopmaTu3aLif icTOTHO BNAMBAE HAa GOPMYBaAHHA CBITOrAAAY NiAPOCTAIOYOr0 NOKONIHHA. Y 3B'A3KY 3 UM JOLiNBHUM
€ BMNepeaKabHUN PO3BUTOK LUMPPOBI3aLLii OCBITU MO BigHOWEHHIO A0 iHWKUX cdep NACbKOI AiaabHOCTI. HeobxigHe cTBOpeHHA
iHpopmauiliHoro npoctopy B cdepi OCBITH, WO BiAMNOBIAAE HaLiOHANbHUM iHTepecam i 6a3yeTbCa Ha TPAAULIAX BITYN3HAHOI
KYNbTypU.

2. YnpoBagKeHHa AOCATHEHb LMGPOBUX TEXHOJIOTIM B OCBITY Ma€ CNPUATU €BOJIHOLLIAHOMY PO3BUTKY CUTYaLLii, METOAUKM
OCBITU 33 pPaxyHOK ABHWX NepeBar HOBUX TEXHONOTIN (HAOYHICTb, MOX/MBICTb BUKOPUCTAHHA Pi3HUX GOPM NpeacTaBIeHHA
iHpopmauii: 3ByK, 306parkeHHs, BigaaneHun aoctyn, obpobKka Ta 36epiraHHA BeAMKUX 0bcAariB gaHux i iH.). Lle moxe BHecTu
iCTOTHI 3MiHM B CTPYKTYpY i OpraHi3aLito HaB4aNbHOTO NpoLecy.

3. Undpose 3abe3neyeHHA OCBITM MaE 34iMCHIOBATUCA Ha OCHOBI 6a30B0i iHGOPMATUYHOI NiArOTOBKK, CTPYKTYpa AKOI
BM3HAYaAETbCA CTaHAAPTaMMU.

4. Uunodposisalia nosuHHa 6yTM CnpAmMoOBaHA Ha CTBOPEHHA iHPOpMaLiiHOrO cepefoBMLLA OCBITH, WO BK/IOYAE:
TeNeKoMyHiKauii, iHpopmauiliHi doHan, HaykoBO-meToaMYHe 3abe3neyeHHs 3 npegMeTiB, nNpeaMeTHMX obnactax i
cneuianbHOCTAMM, 3acobu BigdaneHoro Aoctyny Ao iHbopmaLinHUX pecypcis, 6a3u faHWUX | 3HaHb, WO aKyMY/ItO0Tb JOCATHEHHSA
CBIiTOBOI LMBiNi3aLii.

OCHOBHUMM 3aBAAHHAMM LM pOBi3aLLii OCBITU €:

— po3pobKa Ta TMPAXKYBaHHA CYYaCHUX eNeKTPOHHWUX 3ac0biB HaBYaAHHA, iHTerpauis X 3 TPaAULIMHUMKW HaBYANbHUMMU
nocibHMKamK, opraHisaLia eNekTPoHHUX 6ibnioTek HaBYaNbHMX 3ac0biB i 3a6e3neyYeHHA AOCTYNY A0 PO3MILLEHMX B HUX OCBITHIX
pecypcis, oOpraHisauia CUCTEMW [O0CTaBKU ENEeKTPOHHUX MaTepianis, AUCTAHLIMHOIO HABYAHHA | KOHCY/bTYBaHHA Y4yHIB
HaBYa/IbHMX 3aKNAZiB Pi3HOrO PiBHSA;

— CTBOpPEHHA HOBWX OCBITHIX MPOrpam Ha OCHOBi UMPPOBUX TEXHONOTIN, PO3BUTOK MepeXi eNeKTPoHHUX 6ibnioTek,
MOZEepHi3aL,ia i PO3BUTOK iCHYIOHOI MepeXKeBoi iHGPACTPYKTYPU Ta iH .; NPU LbOMY OLHIEI0 3 BaXK/AMBUX OpraHisaLinHunx 3aBaaHb
€ 3abe3neyeHHna AOCTYMNy A0 PecypciB BULLLOI OCBITU BCiEl chepu ocBiTH;

— CTBOPEHHA CUCTEMM MiABULLEHHA KBasidikaLii Ta npodeciiHOi NnepeniAroToBKM NeaaroriyHux, agMiHicTpaTUBHMX Ta
iHXeHepPHO-TEXHIYHMX KaapiB OCBITHIX yCTaHOB B 06/1aCTi TENEKOMYHIKALLIMHUX 3ac06iB | HOBMX iIHPOPMALLIIHMX TEXHONOTI;

— 3abe3neyeHHnA OCBITHIX yCTaHOB 3acobamm 064YMCNIOBANBLHOT TEXHIKM, CYYaCHUMM eNEeKTPOHHUMM 3acO06aMm HaBYaHHA,
a TaKoX 3acobamm gocTyny Ao rnobanbHUx iHGopmaLiiHUX pecypcis;

— CTBOPEHHA TEIEKOMYHiKaLiiHOi OCBITHBOT Mepeski;

— CTBOPEHHA PerioHasIbHUX CEPBICHUX CNYXKO;

— BPaxyBaHHA OCBITHiX iHPpopmaLiiHMX pecypciB.

BUCHOBKU TA NEPCNEKTUBU NOAANBLUOIO AOCNIAXKEHHA

MoyaToK TPETbOro TUCAYONITTA — LEe HOBUIM eTan pPO3BUTKY JIIOACbKOI LUMBINi3auii — CTBOpPEHHA rn1obasbHOro
iHpopMmaUuiliHOro cycninbCTBa, B AKOMY BMPOBHMLTBO i CMOXMBAHHA iHOPMaL,ii € HAaBaXKAMBILWMM PI3HOBMAOM AiaNbHOCTI, a
iHpopMmaUiliHe cepefoBuLLE Pa30OM i3 coLiaIbHUM CTAlOTb HOBUM CepeaoBULLEM iCHYBAHHA NtoanHuW. MepebyaoBa 3micTy OCBiTU
pi3HMX ranysei € HaraibHO NPob61eMoI0 CbOroAeHHA Ta HeobXifAHO BMMOrOO Cy4acHOro cycninbeTea. JlocArHeHHA y coepi
KOMN'IOTEPHUX TEXHOJIOTIN Ta TEIEKOMYHIKaL,ih, MacoBa KOMM'OTEPM3aLLif Ta PpO3BUTOK ePeKTUBHUX iIHPOPMALLIAHMX TEXHONOTIN
npueBenn Ao AKICHOi 3MiHM iHPOPMALLIMHOT CKNaf0BOI PO3BUTKY chep BUPOOHULTBA, HAYKK, COLLAaNbHOTO XUTTA. IHPopmaLis,
TiCHO MoB’A3aHa 3 yNpaBAiHHAM Ta opraHisaulietlo, nepeTBopuaaca B rnobanbHUn pecypc noacTea, baratopasoso 36inbLuyOUM
MNOro NoTeHLiMHI MOKNUBOCTI B yCiX chepax KUTTELIANbHOCTI. OgHUM i3 NPIOPUTETHMX HanNpAMKIB iHPpopmaTM3aL,ii cycninbcTea
CTae npouec uMdposisauii OCBiTU, AKMI Nepenbdayae BUKOPUCTAHHA MOKJIMBOCTEN HOBMX iHOOPMALMHUX TEXHONOrIk ann
peanisauii ifgeli po3BMBAIOYOTO HaBYaHHA, iHTEHCM®IiKaLil ycix piBHIB HaBYa/JIbHO-BUXOBHOIO MpOLECY, NigBULLEHHIO MOro
epeKTUBHOCTI i AKOCTI, NiArOTOBKY LUKOAAPIB A0 KOMPOPTHOTO KUTTA B yMOBax iHbopmaTM3aLii cycninbCcTBa, BeAeHHA 340pOBOr0
€nocoby KuTTA. CTPIMKKIA CTPUBOK Y PO3BUTKY LMPPOBUX TEXHONOTIM Ta HOBITHIX 3aC06iB HaBYaHHA, 32 OCTAHHI POKM 3pobUB iX
6inbl AOCTYNHUMM ANA BUKOPUCTaHHA B 3BO. ToMy BNpoBaAKeHHA B Ha4aNbHMI NPOLLEC MOXKHA OXapaKTepu3yBaT AK OTFIYHUIA
i HeOOXigHWI KPOK Yy PO3BUTKY Cy4yacHOro iHbopmaL,inHoro ceiTy B Linomy. Ocob6amBoi yBaru Habyna npobsema LOKOPIHHMX 3MiH
y cuctemi GisMyHOro BUXOBaHHA, 30KPEeMa BUKOPUCTaHHA Wnpokoro cnektpy IKT Ta iHHOBaLi B npoLieci Gi3M4HOro BUXOBaHHA.
Ha »anb, edpeKTUBHICTb Pi3MUYHOro BUXOBaHHA 3HAXOAUTbCA B HE3340BIIbHOMY CTaHi i He B 3MO3i 3a10BO/IbHUTU iHTepecu 1
notpebun HaceneHHA. OCTaHHIM Yacom cuTyauis 3i 340poB’AM HabaM3Mnacb A0 KPUTUMYHOI: NiABULLYETLCA pPiBEHb 3arasbHOI
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3aXBOPIOBAHOCTI Ta NOLWWMPEHICTb 3aXBOPIOBaHb OKPEMMX OpPraHiB i cuctem. Libomy cnpuaAe 3poCTaHHA iIHTEHCUMBHOCTI BMAMBY Ha
340p0B’A GaKTOPIB €KONOrYHOro Ta MeAMKO-COLLia/IbHOTO PU3MKY, MNOTiIPLLUEHHA CTPYKTYPU XapUyBaHHSA, 3HUKEHHA ePEeKTUBHOCTI
npoBeAeHHA TPAAULiMHMX NPOdINAKTUYHUX 3aX04iB. BaxK/IMBOO 0COBAMBICTIO CY4aCHOCTI € CTPiIMKE 3pOCTaHHA KibKOCTI Ta 3MiHa
CniBBigHOWEHHA (aKTOPiB PM3UKY, LWLO BMNAMBAOTb HA FOMEOCTATWUYHI, iIMYyHOMOrYHI NOKAa3HMKK, PO3BUTOK i CTaH 340pOB’A.
YNpoBaAKeHHA HOBITHIX LIUPPOBUX TEXHOONIN | MOXKINBOCTEN CYHaCHUX KOMM'IOTEPHUX CUCTEM BiAKPMBAIOTL HEOOMEKeHU
NpocTip ANA TBOPYOCTI, [03BO/MAKYM MOAEPHI3yBaTM iCHYHOYI W ynNpoBaArKyBaTW HOBITHI TexHonorii i ¢opMn HaBYaNbHO-
TpeHyBasibHOro npouecy daxisyis PKiC.
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DIGITALIZATION OF PROFESSIONAL TRAINING OF FUTURE SPECIALISTS OF PHYSICAL CULTURE AND SPORT AS A REGULARITY
OF INFORMATIZATION OF SOCIETY
O. Shukatka
Ivan Franko National University of Lviv, Ukraine

Abstract.

Problem formulation. The formation of the information society is a prerequisite for the evolutionary transition to the next stage of development
of education in general and training in particular, the technological foundation of which is the industry of creation, processing and
transmission of information. At the same time, the state should play a leading role in the digitalization of education, the state should
promote the integration of digital technologies to create an information and educational environment for higher education
institutions in the information society, including physical education.

Materials and methods. Theoretical methods: systematic analysis of scientific, psychological and pedagogical, methodological literature;
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generalization and systematization of theoretical information on professional training of future specialists in physical culture and
sports and digitalization of their professional training.

Results. General trends in the informatization of society and education in general could not help but be reflected in the training of specialists in
physical culture and sports in institutes and faculties of physical culture, in improving the educational process through the use of
modern DT. When analyzing the social order for training and retraining, it is necessary to take into account the importance of
digitalization associated with the process of transition to the information society, which is characterized by shifting the focus on
production, processing and fullest use of information in all human activities. All this poses fundamentally new challenges to the
scientific and pedagogical style of thinking, to the general communicative and information culture of the teacher (coach), forms and
methods of training and retraining of specialists in physical culture and sports.

Conclusions. Existing multimedia resources are not sufficiently used in the training of future specialists in physical education and sports. The
introduction of the latest digital technologies and the capabilities of modern computer systems open up unlimited space for creativity,
allowing to modernize existing and implement the latest technologies and forms of educational and training process of FC&S
specialists.

Key words: future specialists of physical culture and sports, professional training, information culture, information society, informatization,
digitalization, digital technologies.
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IHHOBALIIMIHA METOAUKA NPOBEAEHHA IAGOPATOPHUX 3AHATb
B YMOBAX KPEAUTHO-MO/Y/IbHOI CUCTEMW HABYAHHA CTY/IEHTIB

AHOTALIA

DopmynioeaHHA npobaemu. Y 38°A3Ky 3 icmomHum 36inbuwieHHAM numomoi eazu camocmiliHoi pobomu cmydeHmie 8 nepiod nepexody 00
KpedumHo-moOYysbHOI CUCMeEMU HABYAHHA 30 PAXYHOK 3HAYHO20 CKOPOo4eHHs 0bcAzy ayoumopHux 200uH, nepedbaveHux 011
mpaduuiliHux opm BUKAAOAHHA, 8 MOMY 4ucai i nabopamMopHUX 3aHAMSb, BUHUKAA rnompeba MowykKie HOBUX WsXie
niosuwjeHHsA ecpekmusHocmi i iHmeHcugikayii nposedeHHa 1a6opamopHuUX 3aHAMb, ma 36inbweHHA ponai camocmiliHoi pobomu
cmydeHmie npu ybomy. TpaduyiliHa memooduka nidzomosku ma nposedeHHsA AabopamopHuUX 3aHAMb 3 Qi3UKU 3 Uieto 3a0ayero
crnpasumucs 8 Yux ymosax He 8 3MO3i.

Mamepianu i memodu. BukopucmaHo 6azamopiyHuli docgid asmopis 3 opaaHizayii i nposedeHHs AabopamopHUX 3aHAMb 3 Gi3uku ma
aHani3 nedazoei4Hol, Ncuxoa02iYHOI i HayKo8o-MmemoOduYyHoi nimepamypu.

Pesyabmamu. llepw 3a 8ce npornoHyemeca gidmosumucs 8i0 nNi020mosKu 06’eMHO20 KOHCeKmy KOHKpemHoi nabopamopHoi pobomu,
Hamomicme cmydeHm Ha KifbKOX cMaHOGPMHUX apKywax ranepy 20mye nucbMosuli 38im 8UKOHAHHA pobomu. 3amicme
mpaduuyiliHoi ¢popmu 8useneHHA PiBHA 3HAHb CMyOdeHmMOoM meopemu4Ho20 mamepiany — cnigbeciou: sukaada4y-cmyoeHm,
MpPonoHyeMeocs iHHosayiliHuli memod mecmysaHHs, 0714 4020 8UKAA0a4 po3pobsse 0o KoxdcHoi sabopamopHoi pobomu 8
docmammHili Kinekocmi mecmu, wjob cmydeHm, y 3py4YHuli 0719 Hb020 Yac Miz NPolimu mecmysaHHsA o 8ubpaHiti HUM pobomi i,
npu ycniwHomy pesysasmamiy eusHavyeHuli 0eHb 8UKOHa8 ii. icas 8UKOHAHHA pobomu cmydeHm pobumes nonepedHi 06paxyHKU
WYKAHOI Qi3uyHoi 8eauduHu, nabopaHm nidnucye ix, cmasums damy ix ompuMaHHA i 8 1a60paMopHOMYy HypHani pobumes
8iOMIMKy npo BUKOHAHHA pobomu, micns 4020 cmydeHm gopmye ocmamoyHuli 38im. OdgpopmneHuli 38im BUKOHAHHSA
nabopamopHoi pobomu cmydeHm 3axuwjae neped suknadayem, AKUl oyiHoe pobomy 8 yinomy. [lidcymkosa oyiHKa 3a eci
71a60paMmopHi 3aHAMMA 8PAX08YEMbCA NMPU 8UCMABAEHHI cemecmposoi NiOCyMKo80i OYyiHKU 3 0aHOI Ha84asnb6HOI duCYUNiHU.
AKwo H nabopamopHi 3aHAMMA € 1abopPAMOPHUM MPAKMUKYMOM, MO 30 pe3ysibmyloqoro (CymapHot) Kinbkicmio 6anie
cmydeHmy 8ucmasnAaeMbCA 3aiK.

BucHo8Ku. 3anpornoHo8aHo iHHo8ayiliHy memooduky nposedeHHs AabopamopHUX 3aHAMb i3 3a2ab6H020 Kypcy Qisuku (po30in Onmuka) 0ns
cmydeHmis izu4HuUx crieyianbHocmeli y 3akaadax suw0i 0ceimu, AKA rpyHMYyeEMbCA HA NOCUAEHHI posi camocmiliHoi pobomu
cmydeHmie 8 nepiod nidzomosku 1abopamopHoi pobomu, BUKOPUCMAHHI Cy4acHUX iHgpopmayiliHux mexHonoeili ma enemeHmis
OUCMAHUYiliH020 HABYAHHS.

K/IKDYOBI C/IOBA: nabopamopHi 3aHamms, nabopamopHi pobomu, mecmu, iHghopmayiliHi mexHosogii.

BCTYN
MocraHoBKa Npobaemu. Baxkaneoto ckagoBoto epeKTUBHOI NiAroToBKM MalibyTHbOTro BUCOKOKBAJTiPiKoBaHOIo disnKa €
NabopaTopHi 3aHATTA, AKi BiANOBIAHO 3aKOHY YKpaiHu «[po BULLY OCBiTY» Yy 3aKNagax BMLLOI OCBITM BigHOCATbCA 40O OAHOTO i3
OCHOBHMX BB HaBYaIbHWUX 3aHATL (3aKOH YKpaiHu «Mpo BuLLy ocsiTy», 2002) Ha AKOMY CTYAEHTM Nif KEPIBHULTBOM BUK/1aAaua
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NpoBOAATb HATypHi abo iMiTaLiHi eKcnepuMeHTM 4YM JocCNiaM B chneuiasbHO 061afHaHUX HaB4YasibHWUX nabopaTtopiax 3
BMKOPUCTaHHAM YCTaTKyBaHHSA, NPUCTOCOBAHOMO A4/1A YMOB HaB4YanbHoro npouecy (bontobaw, 1997). CtyaeHT Ha NabopaTopHMX
33HATTAX BiATBOPIOIOTH, NOMMGIOIOTL Ta 3aKPiNOOTL TEOPETUYHI 3HAHHA HAbyTi Ha NeKLiax Ta B Npoueci camocTiiHoi poboTu,
BMBYalOTb BYA0BY i NpuMHUMN Aji, iHOoA cKnagHux, $isyYHMX NpuUnagiB i yCTaHOBOK Ta OBOJIOAIBAOTb YMIHHAMM i HaBUYKamM
pob0TH 3 HUMM, BYUATLCA NAAHYBATHU | NPOBOAUTU Gi3UYHUI eKCNEePUMEHT, Ta 3aCTOCOBYBATU TEOPETUYHI 3HAHHA A/1A BUPILEHHA
KOHKPETHUX eKCNepumeHTaIbHUX 3aBAaHb i MOACHEHHA OTPUMAHWUX EeKCNePUMEHTANbHUX Pe3ynbTaTis. B CTPyKTypi TpaaguuinHoi
METOAMKM NPoBeAeHHs 1abopaTOPHNUX 3aHATb, AKA CKNAAANACA Y BULLIN WKOAI AECATUPIYYAMM NOCNINb, MOXKHA BUAINNTY KinbKa
eTanis: NpoBeAeHHA nonepeaHbOl NepeBipKU rOTOBHOCTI CTYAEHTIB 40 BUKOHAHHA KOHKPETHOT n1abopaTopHOi poboTu (cTyaeHTH
Luen eTtan HasMBalOTb «34ayeto Teopii pobOTM»), BUKOHAHHA eKCNepuMeHTaNbHOI YacTUHKU flabopaTopHoi poboTn (uei etan
Ha3nBalOTb «3HATTAM eKCNepuMeHTasIbHUX AaHWX»), opopMNeHHA iHAMBIAYANbHOMO 3BiTY BUKOHaHOiI poboTH, Oro 3axuCT Ta
OLiHIOBaHHA pe3ybTaTiB poboTK cTyaeHTa BUKnagadem (bontobaw, 1997).

TpaauuiiHa meToamKa nepeabayae nposegeHHA N1abopaTopHUX 3aHATL 3rigHO CneuiaNbHMX IHCTPYKLIK, AKi roTyloTbcs
BMKNaZayaMum [0 KOXKHOI nabopatopHoi poboTu. YacTo L iIHCTPYKLiT 06’eaAHYOTb | BUAAIOTL Y BUFNALI HAaBYa/IbHO-METOAUYHOTO
nocibHWKa B naneposomy abo B eneKTpoHHOMY BUrAaai. Mepenik Tem NabopaTopHUX 3aHATb BU3HAYAETLCA Kadeapoto. 3aHATTA
NpoBOAATLCA 3riAHO PO3KAAAY, @ NOPALOK iX BUKOHAHHA BU3HAYAETbCA rpadikom, AKMIM MICTUTBCA, AK NPaBKUIO, B labopaTopHOMY
YKYPHani.

BignosigHo Takoi TexHoNOrii NpoBeAeHHs 1abopaTOPHUX 3aHATL, Pi3HI CTYAEHTU HA O4HOMY | TOMY XK 3aHATTI BUKOHYIOTb
pob0oTHK 3 Pi3HUX TEM KYPCY — XTOCb BUKOHYE POHOTU NapanenbHo 3i YNTAHHAM NEKLiN, @ XTOCb — HAaBMAKM, LLO 3BICHO € NEBHUM
HeJoNIKOM TaKoi meToauKku. OKpim TOro, 3rifiHO TPaguLinHOT METOAMKM CTYAEeHT npu niarotosui Ao nabopatopHoi poboTn
NMOBWHEH NiAroTyBaTM KOHCMEKT, AKMIN, AK NPaBW/iO, MiCTUTb: HOMep poboTu Ta ii Ha3By, meTy poboTn, nepenik npunagis i
06n1agHaHHA, TEOPeTUYHi BiZOMOCTI Ta ONUC eKCNepMMEHTANIbHOI YCTAHOBKM, MOPAAOK BUKOHAHHA PobOTH, MaTemaTUyHY
06POBKY OTPMMAHNX eKCNePUMEHTANIbHUX AAHMX, KOHTPO/bHI 3aNMTaHHA | CNTMCOK PEKOMEHA0BAHOI NiTepaTypu. TaKMt KOHCNEKT
€ [OCTATHbO FPOMI3AKUM i CTYAEHT Ha HbOrO BUTPAYa€E YMMAIO Hacy.

Mepes NOYaTKOM KOXKHOro 1abopaToOpHOro 3aHATTA BUK/IAAay Nepesipsae piBeHb TEOPETUYHUX 3HAHb CTYAEHTIB NO Temi
poboTn. [lonyck A0 BMKOHAHHA APYroi YaCTMHW 3aHATTA (BnacHe fnabopaTopHOi PobOTU) OTPUMYIOTb TiIIbKM CTYAEHTH, AKi
33CBOINIM TEOPETUYHUI MaTepian. OTPMMABLUM TaKWU AONYCK CTYAEHT BUKOHYE Qi3UUYHUI eKCNepuMeHT, MaTeMaTMYHO 06pobnse
pe3ynbTaTu eKcnepumMmeHTy (pobuTb BignoBiaHI 06paxyHKM), CTBOPHOE MMCbMOBWIA 3BIT pOHOTH, 3aXMLLAE MOTO, @ BUK/IaAay OLHIOE
pe3ynbTaTu poboTu CTyAeHTa.

Mepexifa 4O KpeguMTHO-MOAYNbHOT CUCTEMU OpraHisaLii OcBiTHbOro npouecy nepeabavae ictotHe 36iNbWEHHA NUTOMOI
BarM CamocTilHOi pobOTU CTyAEHTIB 33 PaxyHOK 3HAYHOTO CKOPO4YeHHA obcAry ayauTopHWUX roguH, nepepbayeHux pna
TpagMLinHUX Gopm BUKNAAAHHSA, B TOMY YMCAi i N7abopaTOpHMX 3aHATD, Y 3arasibHOMYy BtoAKeTi HaBYaNIbHOIO Yacy, Xo4a nporpama
HaBYa/bHOI ANCUMNAIHU 3a/IMWAETLCA HE3MIHHOW. BMHMKNA HeobXigHICTb NOLWYKIB HOBUX WAAXIB NigBULLEHHA edeKTUBHOCTI i
iHTeHcudiKaLii nposBeseHHA N1aboPATOPHUX 3aHATb, Ta 36iNbWEHHA POAi CAMOCTIMHOT POBOTU CTYAEHTIB NpU LbOMY, Bif AKOI
33N€XUTb YCMiX NPOBeAEeHHA KOHKPETHOro nabopaToOpHOro 3aHATTA. TpaaMuiiHa MeToamKa NiAroTOBKM Ta MpPOBEAEHHA
nabopaTopHUX 3aHATb 3 Bi3MKM 3 LLiEI0 3a4a4et0 CNPaBUTUCA B LIUX YMOBAX He B 3MO3i.

AHani3 akTyanbHUX gocnigeHb. [loCniAXKeHHAM OCHOBHUX BWUAiB HaBYa/IbHWUX 3aHATb Yy 3aKiafjax BWLLOI OCBITW, Nig
BNIMBOM fKMUX ¢opmyBanaca i TpaguuiiHa MeTogMKa NpoBefeHHA nabopaTopHMx pobiT, npuceauveHi poboTu
C.l. ApxaHrenbcbkoro (ApxaHrenbcbkuii, 1974), C.l. 3iHoBeBa (3iHoBeB, 1974), A.l. boaHap i J1.A. PaHcbKoi (BoaHap, PaHcbKa,
1977), pewo nisHiwe 4.B. YepHunesckoro i O.K. ®inatosa (YepHunescbka, Pinatosa, 1996), A.4. bontobawa (bonobaw, 1997).
Mpobnemu iHTEHCUiKaLLT NpoBeaeHH:A NabopaTopHUX POBIT i NOCUAEHHA POAi CAMOCTIHOT POH6OTU CTYAEHTIB B LLbOMY NPOLECi,
06rosoptoBannca B HaykoBux poboTax B.A. CTapoaybuesa i A.®. depgoposa (Ctapoaybues, ®Penopos, 2003), H.C. KpaByeHka,
O.T. PeBiHcbKOI, i B.A. Ctapoaybuesa (KpasueHKo, PesiHcbKa, Ctapoaybues, 2006), B.A. Ctapoaybuesa (Ctapoaybues, 2007),
B.B. MeTpeHka (MeTpeHKko, 2008), A.H. NeTtpuui (MeTtpuys, 2010), O.A. 3abapu (3abapa, 2014). OaHaK, y binbwocTi i3 HaBeaeHUX
HAYKOBMX pPobIT NAEeTbCsA NPO METOAMKY NPOBEAEHHSA BipTyasbHMX ab0 3MillaHUX BipTyanbHUX i peasibHUX nabopaTopHUx pobit,
AKI @K HIAK He MOXKYTb PO3B’A3aTH icHYOYOT Npobaemu, xoya ifel i nponosuuii BUKNageHi B HUX 6e3nepeyHo BapTi yBaru i, BOHU
B 6araTbox BUMaAKax MOXYTb 3HAWTK 3aCTOCYBAHHA HA NPAKTULL.

MerTolo cTaTTi € CTBOPEHHA HOBOI METOAMKM NiATOTOBKM | NpoBeAeHHA N1abopaToOpHMX 3aHATD i3 3arasibHOro Kypcy ¢isnkm
ONS CTYAEHTIB Gi3sMYHUX cnewiaNbHOCTEN, iIKa CNPUATUME He TiZIbKU NiABULLEHHIO ePEeKTUBHOCTI i iHTeHCUiKaLT NpoBeaeHHs
NabopaTopHUX 3aHATb, @ 1 BUXOBAHHIO Yy CTYAEHTIB 0COBUCTOT BifNOBIAaIbHOCTI i CAMOCTIMHOCTI.

METOAU AOCNIAXKEHHA
AHanis baraTtopiyHOro AOCBiZy aBTOpiB 3 OpraHisauii i npoBeaeHHi 1abopaTopHUX 3aHATL 3 Qi3MKM Ta NefarorivyHoi,
NCUXONOTIYHOI | HAYKOBO-METOAUYHOI NiTepaTypu.

PE3Y/ZIbTATU AOCNIAXEHHA

[OnA [OCATHEHHA NOCTaBNEHOi MeTW MepLl 3a BCe NPOMOHYETbCA BiAMOBUTUCA Bif, MiArOTOBKU OB6’EMHOIO KOHCMEKTY
KOHKpeTHOI nabopaTopHoi poboTu. HaTtomicTb, 3rigHO NPOMNOHOBAHOI METOAMKM, Ha nNepwomy eTani NigrotoBKM A0
NabopaTopHOro 3aHATTA, CTYAEHT Ha KiNbKOX CTaHAAPTHMX apKyLuax nanepy roTye NMCbMOBMUIA 3BiT BUKOHAHHA nabopaTopHol
poboTu (£0 pevi, AKy poboTy BUKOHYBATU CTYAEHT BUOMPAE cam). 3BiT NOBUHEH ByTM aKypaTHO CKNageHMI Ha apKywax ¢opmaTy
A4 3 pamkamu. Ha TUTYNIbHOMY apKyLUi BKA3yETbCA: Ha3Ba Kadeapu, Ha3sa AUCLMNIIHK, HOMep Ta Ha3Ba nNabopaTopHoi poboTy,
a TaKOX Npi3BuLLE, im’'s Ta N0-6aTbKOBI CTyAeHTa. [ani, NoYnHatouM 3 HAaCTYMHOI CTOPIHKM, 3BIT MOBUHEH MICTUTU: METY, Nepenik
npunagis i obnagHaHHA, NOPAAOK BUKOHAHHA PO6OTM, OTPMMaHI eKcnepumeHTanbHi AaHi Ta X maTemMaTuyHy o6pobKy,
KOHTPOJIbHI 3aNUTaHHA | CNUCOK PeKOMEHA0BaHOI niTepaTypu. AKWo fnabopaTopHa poboTa € po3paxyHKOBOIO, Ha NOYaTKY 3BiTY,
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cTyaeHT 0608’A3K0BO Nogae pobouy bopmyny (poboui popmynu); Akwo nabopatopHa poboTa AKICHOro XxapaKTepy, TO N04ATLCA
OCHOBHi BU3HauyeHHs (06’emom go 0,5-1 cT.).

HactynHum etanom nabopaTOpHOro 3aHATTA € BUABJEHHA PIBHA 3HaHb CTYAEHTOM TEOPETMYHOro martepiany Temwu
pob0oTun, TO6TO NPOBOAUTLCA KOHTPO/Ib TEOPETUYHOI TOTOBHOCTI CTYAEHTa A0 BUKOHaHHA abopaTopHoi poboTn. OaHak, pobutben
ue He B dopmi cniBbecian: BUKNagay-cTygeHT, a B GOpMi TeCTyBaHHA.

ABTOpW CTaTTi MigroTyBann [OCTaTHIO KinbkicTb TecTiB (Big 50 o 90) Ao KoxHoi nabopatopHoi poboTu, Wwo Hagae
BNEBHEHOCTi B 06’EKTUBHOCTI pe3ynbTaTiB TECTyBaHHA. 3 TECTaMM CTYAEHT MA€E MOMKAMBICTb 03HAMOMMUTUCA, OCKiNIbKM BOHM
3HAX04ATbCA Y BiNbHOMY AOCTYNi Ha calTax HayKoBoi 6ibnioTekn i Kadeapn maTepiaNo3HaBCTBA Ta HOBITHIX TexHosoril ABH3
«lpuKapnaTcbKMii HauioHaNbHUI yHiBepcuTeT imeHi Bacuna CtedaHunka» - (Auypa, Mactok, Pavili, FamapHuk, 2019).

Mepw HiX NpuiiTK B NabopaTopito ANA BUKOHAHHA BMBpaHOi HUM nabopaTopHoi poboTH, CTyAEHT NOBUHEH YBIATU B
€/IeKTPOHHY Mepexy, BUbpaTn HeobxiaHy poboTy i npoTecTyBaTUCA. Lie BiH MOXe 3pobuTH y 3pyYHMIA ANA HBOTO Yac i B 3py4HOMY
micui (B HaBYanbHil nabopatopii, B Komn'loTepHoMy Knaci abo Baoma). Mpu LboMy MOMY HaZAETLCA NPABO NPOTECTYBATMUCA ABidi:
B NepLmii pa3 — NnpobHe TecTyBaHHA, B APYrnin — 3anikose. AKLLO pe3yabTaT NPO6HOro TeCTYBaHHA CTyAEeHTa 3a,0BO/IbHAE, TO BiH
Bif, 3aN1iKOBOro TeCTyBaHHA MOXe BiZMOBMUTUCA i pe3ynbTaT NPOBHOro TecTyBaHHA 3apPaxyeTbCsA CTYAEHTY i BigobpasuTbea B
cneujanbHiN BiZOMOCTI, fIKa 36epiraeTbcA B nporpami nabopatopHoro Komn’totepa. MO3UTUBHUI pe3ynbTaT TeCTyBaHHA €
OONYCKOM A0 BWKOHaHHA nabopaTopHoi poboTu. B pasi HeraTMBHOro pesynbTaTy TecTyBaHHA, CTYAEHT A0 BUKOHAHHA
nabopaTopHoi poboTH He AoNycKaeTbeA. Yepes TuKaeHb (7 AHIB) CTYAEHT MOXKe Wwe pas (BTpeTe) npoTecTyBaTucA. AKLLO i Ha uen
pa3s pe3ynbTaT TeCTYBaHHA byae HEraTUBHWUM, TO CTYAEHT BUGOPIOBAaTUME NPaBO AONYCKY A0 BUKOHAHHA NabopaTopHoi poboTu B
cnisbecigi 3 BUKnagauem.

[Jani cTyaeHT B ieHb BUKOHAHHA 1abopaTopHux pobiT (rpadik poboTu HaBuanbHOT nabopaTopii NoroaKeHui 3 4ekaHaTomM
i CTyAeHTy BiOMUI) y 3pyYHUIM ANA HbOTO Yac NPUXOAMTL B 1abopaTopito 3 METO BUKOHAHHA abopaTopHoi poboTu. /labopaHT,
nepesipuBLLKM iHGOpPMaL,ito CTyAeHTa NPO pe3ynbTaTh TeCTYBaHHA, AOMNYCKAE Oro 0 BUKOHAHHA pobOTU 3a YMOBM, WO B AaHWI
Yyac iHWWIA CTYAEHT He BMKOHYE L0 K poboTy. B npoTMBHOMY BUNaAKy N1abopaHT NpOCUTL CTYAEHTA NMoYeKaTh A0 3aKiHYeHHA
pob0TH IHWKM CTyAEHTOM.

MicnAa BUKOHAHHA poboTH, TOBTO 3HATTA eKCnepUMEHTaNbHUX AaHUX, CTYAEHT TyT e B NabopaTopii pobuTtb nonepesHi
06paxyHKM LWYKaHOi Gi3MYHOT BEIMUYMHM i, AKLLO BOHA Y3rogKyETbCA 3 OTPUMAHUMM EKCMEPUMEHTA/IBHUMU AaHUMK, NabopaHT
nignucye ix, CTaBuUTb AaTy OTPUMAHHA AAHUX i B N1abOPaTOpPHOMY XKypHaai pobuTb BiAMITKY NPO BUKOHAHHA pobOTU. ApKyw 3
eKCcnepMMeHTalbHUMK AaHMMM | nignMcom nabopaHTa NiAKONIOETLCA A0 3BiTy NabopaTopHoi poboTu. Moganblli 06paxyHKK i
0dOpMIEHHSA 3BITY CTYAEHT MOXKe NpoBoAMTU B labopatopii, B untanbHoMy 3ani 6ibniotekn abo sBaoma.

OdopMuMBLLYM 3BIT BUKOHAHHA NabopaTopHOi pobOTH, AKMIN MYyCUTb MICTUTU OKPIM BKa3aHWUX BULLE eNeMeHTiB, 06paxyHKu
WYKaHOi $i3nyYHOI BeAnUMHMY, ii abCoNOTHOI | BigHOCHOT NOXMBOK (AKWO Noxnbka nepeBepllye AONYCTUMY BEANYMHY, CTYAEHT
NOBWHEH BKa3aTW NPUYMHY), aKypaTHi rpadikun, PUCYHKM | BUCHOBKM (3pa3oK 3BiTy N1abopaTOpHMX POBIT 3HAaX0AMTbCA Ha oL
06’AB HaBYasnbHOI flabopaTopii Ta B €NeKTPOHHOMY BWUMNAAI B HAaBYa/JbHO-METOAUYHOMY KOMMAEKCi 3 «OnTUKU» B po3aini
«MeToanYHI Nnopagmn 40 BUKOHAHHA NabopaTopHUX pobiT»), CTYAEHT NPUXOAUTL ANA MOro 3aXMCTy nepes BUKAagavyem (3BicHO
3riaHo rpadiky poboTun BUKNaaada B nabopatopii).

Buknagay nepl 3a BCe nepesipA€ NPaBUIbHICTb CKAALEHOTO 3BiTY NP0 BUKOHAHHA NabopaTopHoi poboTu, BignosigHICTb
3HAMAEeHOro 3HayeHHsA ¢Gi3MYHOI BENIMUYUHM OTPUMAHMM EKCMEePUMEHTAZIbHUM LaHUMM, NPaBU/bHICTL NOBYyA0BUM PUCYHKIB Ta
rpadikis, NpaBUIbHICTb PO3PaxyHKiB abCONOTHOT i BiAHOCHOT NOXMBOK, BMIHHS TEOPETUYHO OBIPYHTOBYBATU EKCNEPUMEHTAIbHO
OTPMMaHi pe3yabTaTh Ta NPaABU/IbLHICTb i OTIYHICTb 3p061EHNX BUCHOBKIB. HacamKiHeupb BUKNaAay, AKLLO Le AUKTYETbCA JIOTiKO
ix cnisbeciam, Moxe 3a4aT CTYAEHTY 3aNUMTaHHA CTOCOBHO 6YA0BM NPUAagiB, 3 AKUMM BiH NPALLIOBAB, Ta METOAUKN BUKOHAHHA
pob0TH. 3aKiHYYETHCA 3aXMCT 3BITY OLiHIOBAaHHAM 1abopaTopHOi PO6OTH BUKNAZAYEM.

OuiHKa 3a /n1abopaTopHy po6OTYy BK/KOYAE: 3HAHHA TEOPETUYHOro Matepiany (pesynbTaT TecTyBaHHA), 3HAHHA
eKCNepuMeHTa/IbHOT YCTAHOBKM i MPUAAZiB Ta BMiHHA NPaLoBaTh 3 HUMM, 3HAHHA METOAMKN BUKOHaHHA pob0TU, BMiHHA pobuTn
06paxyHKM BUMIpPIOBAHOI BE/NIMYMHM Ta aBCONIOTHOI i BiAHOCHOI MOXMOOK, BMiHHS TEOPETUYHO OOrPYHTOBYBATU OTPUMAaHI
eKCnepuMMeHTaNbHi pe3ynbTaTh i pobUTU BUCHOBKM, 0DOPMIEHHSA iHAMBIAYaNbHOTO 3BiTy. OUiHKa 32 KOXKHY NabopaTopHy poboTy,
B HALiOHANbHIM LWKaNi OWiHIOBAHHSA, BUCTABNAETLCA B NabOPaATOPHUIA KypHAN o6NiKy BUKOHAHHA NabopaTopHUx pobit. Mpwu
BMCTaB/IEHHI MiACYMKOBOI OLiHKM, BOHA (OUiHKA) nepeBoanTbea B 6anu. MNicna ouiHoBaHHA nabopaTtopHoi poboTk 3BiT Npo i
BMKOHAHHA 3a/MLWIAETLCA Y BUMKNAZAya, AKWIM nepenae Moro Ha 36epiraHHA nabopaHTy. TakMi 3axia € 3acTeperkeHHAM Big,
CNWCYBaHHA pe3ynbTaTiB poboTH Heg0bpoUYeCHUM CTYAEHTOM. FKLLO K BCE-TAKWU TPanuTbLCA NoibHe, To obmasa cTyaeHTH (i Ton,
AKWIA AaB CNUCATW i TON, AKWIA cnucas) NiANArAOTb NOKAPAHHIO: IM NPUIALETLCA BUKOHATM PoBOTY NOBTOPHO, @ pe3ynbTytoua
OLiHKa byae 3HMKeHa Ha 20%.

Mo 3aKiHYeHHI0 NabopaTopHUX 3aHATbL B KiHLi cemecTpy, 06paxoBYETbCA Pe3yNbTyloua OLLHKA, AKa BPAaXOBYETbCA Npwu
BMCTaB/IEHHI CEMeCTpPOBOiI MiZCYMKOBOI OL{iHKM 3 AaHOi HABYa/IbHOI AUCUMMNAIHM, AKLWO NabopaTOpHi 3aHATTA € YacCTMHOW
HaBYa/NbHOI AMCUMNAIHN. AKLWO K NabopaToOpHi 3aHATTA € NabOPAaTOPHUM NPAKTUKYMOM, TO 3a Pe3y/bTylouolo (CymapHOLo)
KiNbKicTio 6anis CTyAEHTY BUCTABAAETLCA 3aNiK.

AKLLO CTyZeHT Yepe3 06’eKTUBHI MPUYMHM (HanpyKnag, XBopoby) He BUKOHAB YacTUHY i3 3annaHOBaHMX 1aboPaTOPHMX
pobiT, TO BiH Ma€ NpaBo Ha iX BiANPaLOBaHHA B MeXXaxX AaHOoro abo noyaTKy HacTyMHOro CEMECTPIB i, TiIbKM NicaA BignpaLtoBaHHA
BCiX HEBMKOHAHMX pobIT BiH byae AonyweHwui A0 34a4i eK3aMeHy 3 TeopeTUYHOl AucuunaiHnm abo oTpuMmae 3anik 3
NabopaTopHOro NpakTMKymy. Konu CTyaeHT He BMKOHAB 4acTMHY nabopaTopHux pobitT 6e3 06’€KTMBHMX MPUYMH, TO BiH iX
BiANpaLbOBYBATMME 3TiAHO BCTAHOBMIEHMX HOPM i NPABW/ B @HOMY 3aKaajji BULLLOI OCBITH.

BuKOHaHHA nabopaTopHUX pobIT 3rigHO NPONOHOBAHOI METOAMKM He BMMAra€ 4iTKO BCTaHOBNEHOro rpadika.
BCTaHOBAOETLCA TiNIbKM O4HA YMOBA — CTYAEHT NPOTATOM TUMKHA NOBUHEH BUKOHATU OAHY NabopaTopHy poboTy (binblue MOXKHa,
MeHLWwe — Hi). AKy nabopaTopHy poboTy BMKOHAE CTYAEHT NEpLUOD, @ AKY OCTaHHbLOM, BMPILIYE Cam CTygeHT. Taka MeToguKa
3abe3neyye iHAMBIAYANbHICTb BUKOHAHHA NabopaTopHUX POBIT, WO BiANOBIAAE CYYaCHUM TEHAEHLIAM PO3BUTKY CUCTEMM OCBITH,
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30Kpema peanisye ocobuCTiCHO-OPIEHTOBHMI Niaxia, cnpuse iHAMBIAyanisauii Ta andepeHuiayii HaBYaHHA, CNPUSAE KPaLLOMy
33CBOEHHI0O METOAMKN eKCnepumeHTaNbHOI poboTK B nabopaTtopii, KPaLomy YCBILOMIEHHIO TeXHONOTIT 06POBKU OTpPUMaAHUX
eKcnepMMeHTaNbHUX AaHUX Ta OTPUMAHHIO HAaBUYOK TEOPETUYHOTO iX NOACHEHHA. HacamKiHeLb NponoHOBaHa MeToAMKa CNpUAE
NOAONAHHIO BNACHOT NAaCMBHOCTI B NpoLeci BUKOHAHHA pobOTU Ta BUXOBaHHA (BMPOBAEHHS) Y CTyAeHTa CAMOCTIMHOCTI | BNacHoOI
BiZNOBIfANbHOCTI 32 BUKOHAHY poBOTY Ta HaBiTb BUHUKHEHHIO Y CTYAEHTa NOYyTTA BAOBONEHHA Bi BUKOHAHOT poboTH.

3p0o3yMmino, Wwo ePpeKTUBHICTL NpoBeAeHHA byAb-AKOro N1abopaTOPHOro 3aHATTA 3a/1€XKUTb Bif, MOro NiArOTOBKM, 30Kpema:
rMMBOKOTO BMBYEHHA CTyAEeHTaMM TEOPETUYHOro maTepiany; OBONOAIHHA HUMW TEXHONOTiAMWM O0BPaXyHKIB BUMipIOBaHUX
BE/IMYMH Ta NOXMBOK; BMiHHA TEOPETUYHO 06I'PYHTOBYBATU OTPUMAHI eKCNepuMeHTaNbHI AaHi i pOBUTU 3 HUX BUCHOBKM TOLLLO 3,
Lue BCe 3a/eXWUTb Bif MPaBUIbHOTO MAAHYBaHHA | OpraHisauii camocTiiHOi pPobOTU CTYAEHTIB, HaNEXHOTo HaBYasbHO-
MeTOAMYHOrO Ta MaTepiasibHO-TEXHIYHOTO 3abe3neyeHHA HaBYaNbHOrO NpoLecy.

BUCHOBKM TA NEPCNEKTUBU NOAANBLUUX AOCNIAKEHD

3anponoHoBaHa iHHOBALiMHA MeToAMKa NpoBeAeHHA NaboPaTOPHMX 3aHATL i3 3arafbHOro Kycy GisvKuM ans cTyaeHTis
bi3NYHMX cnelianbHOCTEN y 3aKnafax BULLOI OCBITM FPYHTYETLCA Ha MOCU/IEHHI PO CaMOCTiMHOI poboTK CTyAEeHTIB B nepios,
NiAroToBKM NabopaToOPHMX 3aHATb Ta BUKOPUCTaHHI Cy4acHMX iHGOpMaLiMHUX TEXHONOTIN | e1eMEHTIB AUCTaHLiIHOrO HaBYaHHA.
Moganblwi gocnigKeHHa ByayTb CNPAMOBYBATMMYTbLCA Ha BAOCKOHANEHHS METOAMKM NPOBeAEHHA 1abopaTOPHUX | MPAKTUYHUX
3aHATb Ta CAaMOCTIMHOT pobOTU CTyAEHIB, aAKe BOHU € NaHKaMW OLHOIO NIAaHLOra, AKMUMA IMEHYETLCA HABYA/IbHUM MPOLLECOM Y
3akKfagi BMLOT OCBITU.
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INNOVATIVE METHOD OF CONDUCTING LABORATORY WORKS
IN THE CONDITIONS OF CREDIT-MODULAR SYSTEM OF STUDENT EDUCATION

Mykhailo Yatsura

Vasyl Stefanyk Precarpathian National University Ukraine
Anna Gamarnyk

Ivano-Frankivsk National Medical University, Ukraine.
Bohdan Rachiy

Vasyl Stefanyk Precarpathian National University Ukraine

Abstract. Due to the significant increase in the share of independent work of students during the transition to a credit-module system of education
due to a significant reduction in classroom hours provided for traditional forms of teaching, including laboratory classes, there was
a need to find new ways to improve efficiency and intensification of laboratory classes, and increasing the role of independent work
of students in this case. The traditional method of preparing and conducting laboratory classes in physics is unable to cope with this
task in these conditions.

Materials and methods. The authors' long-term experience in organizing and conducting laboratory classes in physics and analysis of pedagogical,
psychological, and scientific-methodical literature is used.

Results. First of all, it is proposed to refuse to prepare a voluminous synopsis of specific laboratory work, instead, the student prepares a written
report on the performance of work on several standard sheets of paper. Instead of the traditional form of revealing the level of
knowledge of theoretical material by a student - interviews: teacher-student, an innovative method of testing is offered, for which
the teacher develops tests for each laboratory work so that the student can be tested on the selected laboratory work and with a
successful result performed it on a certain day. After completing the work, the student makes preliminary calculations, the laboratory
assistant signs them, puts the date of their receipt, and makes a note in the laboratory journal on the performance of work, after
which the student draws up a final report. The final grade for all laboratory classes is taken into account when setting the semester
final grade for this discipline. If the laboratory classes are a laboratory practice, then the resulting (total) number of points the student
is credited.

Conclusions. An innovative method of conducting laboratory classes in the general course of physics (Optics section) for students of physical
specialties in higher education, which is based on strengthening the role of independent work of students during the preparation of
laboratory work and the use of modern information technology and distance learning.

Keywords: laboratory classes, laboratory works, tests, information technology.
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