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Abstract. This paper investigates the rapidly evolving domain of artificial intelligence in academic writing, analyzing
the intricate relationship between technology and scholarly communication. By assessing the benefits, drawbacks, and
ethical implications of utilizing Al tools in academic writing, this research illuminates the potential effects of Al on writing
methodologies and the quality of academic work. The results provide a detailed understanding of the advantages of
incorporating Al in academic writing, including improved efficiency, precision, and accessibility, while also addressing
the challenges related to the absence of subjectivity, algorithmic bias, and excessive dependence on technology.
Ethical issues associated with the use of Al in academic writing, such as plagiarism detection, data privacy, and
faimess, are also examined. This study enhances the current body of literature by offering a thorough analysis of the
ramifications of Al technology on academic writing practices and ethical standards, emphasizing the necessity for
collaboration, education, and responsible technology application to promote academic integrity and innovation.
Suggestions for future research are proposed to further investigate the influence of Al on critical thinking, establish
ethical guidelines for Al utilization in academia, and assess the effectiveness of Al tools across various writing genres.
This research highlights the significance of navigating the complexities of Al technology in academic writing to leverage
its advantages while maintaining ethical principles and encouraging a culture of responsible technological
advancement. The purpose of the article is to present the theoretical and practical grounds for revealing beneficial and
harmful effect of the introduction of artificial intelligence into the educational process of shaping essay writing skills in
modern Bachelor degree students. The scientific value of this research can be proved with eight essay samples on
topic “Crucial Issues in International Law 2025”. The research outcomes have witnessed that despite the many benefits
and drawbacks linked to Al writing tools, one thing is evident: this technology should be viewed as an additional
resource to your content strategy rather than a replacement for human authors. Machines are bound to make mistakes,
and it is crucial to have real writers to make those important choices — even though they too can be prone to errors.
Key words: academic writing, Artificial Intelligence, plagiarism, research methodology, pros and cons, technology in
education, writing skills, essays, legal issues, digital literacy, English skills, personal advancement.

BukopucTaHHA WTYYHOrO iHTENEKTY B ece CTYAEHTIB 3 MiXXKHapOAHOro npasa
Ha TeMy «AKTyanbHi NMTaHHA MiXHapoaHoro npasa 2025»: KOPUCHI Ta
WKiANUBI Hacniaku

BacunuwuHa H. M.

[epxasHuin yHiBepeuTeT «KuiBCbKM aBiaLinHuit iHCTUTYTY, Kui, Ykpaina

AHoTauif. L crattd gocnimkye ranysb, WO CTPIMKO PO3BUBAETHCA: rany3b LUTYYHOMO HTENEKTY B akafgeMiYHoMy
NUCbMi, aHani3yloun CknagHWin B3aEMO3B'A30K MK TEXHOMOTAMW Ta HayKOBOK KOMyHikaieto. OLiHioum nepesarm,
Henonikv Ta eTWYHi HacnigKN BUKOpPUCTaHHS iHCTpyMeHTiB LI B akageMiyHoMy nuckbMi, Lie JOCTIMKEHHS BUCBITIIOE
noteHuinHuiA Bnnue LI Ha meTogonorii nucbMa Ta SKICTb akagemiuHoi poboTu. PesynbTatu fawTb AeTanbHe
po3yMiHHS nepesar iHTerpauii LUl B akagemiyHe nMCbMO, BKMKOYaKYW NiABULLEHHS! eq)eKTMBHOCTI, TOYHOCTI Ta
[OCTYMHOCTI, @ TAKOX BMPILLYtOTb Npobnemu, NoB's3aHi 3 BifCYTHICTIO CyB'eKTMBHOCTI, anropuTMiYHOT ynepemKeHOCTi
Ta HaZMIPHOI 3aneXHOCTi Bif TEXHONOriA. TakoX PO3rNsAgatoTbCs €TUYHI MUTaHHS, NOB'A3aHi 3 BUKOpUCTaHHSM LI B
akafieMiyHoMy NUCbMi, TaKi SIK BUSIBMIEHHS nnariaty, KOHMIAEHLWHICTb AaHuX Ta cnpasefnuBicTb. Lie focnimkeHHs
PO3LLMPIOE Cy4aCHWA KOpNyc niTepaTypu, NPOMOHYYM peTenbHuil aHanis Hacnigkis TexHonorii WI ana npakTuku
aKkafleMiYHoro nNMcbMa Ta eTWYHWMX CTaHAapTiB, MiAKPecnioyM HeobXiaHicTb cniBnpali, OCBITM Ta BiAnoBiAanbHOro
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3aCTOCYBaHHS TEXHOMOTIN NS CAPUSIHHS akafeMiyHiin 4o6pOYeCHOCTI Ta iHHOBaLisiM. 3anponoHOBaHO Npono3uLi Ans
ManbyTHIX AOCMigXeHb Ans nopanblworo BuBYeHHs BNAMBY LUI Ha KpUTMYHE MMCNEHHS, BCTAHOBMEHHS €TUYHNX
pekomeHpaLiin woao sukopuctanHs LI B akagemiuHux konax Ta OUiHKM edekTUBHOCTI iHCTpyMeHTiB LI B pisHnx
XaHpax nucbMa. Lle AoChimKeHHs NigKPECNOe BaXIMBICTb NOAONAHHSA CKNaAHOLLiB TEXHOMONIT TYYHOTO IHTENeKTy B
aKkafemiyHOMy MUCbMi 47151 BUKOPUCTaHHS ii nepeBar, BOAHOYaCc AOTPUMYKOUMCh ETUYHUX MPUHLMMIB Ta 320X0UYHUM
KynbTYpY BiANOBIAANbHOr0 TEXHONOrYHOro nporpecy. MeTa cTaTTi nonsrae y BUKNaaeHHi TEOPETUYHIX Ta NPaKTUYHUX
00rpyHTYBaHb N5 BUSBMNEHHS KOPUCHOTO Ta LUKIANMBOTO BNIMBY BMPOBAMKEHHS LUTYYHOO iHTENEKTY B HABYAIbHWN
npouec (POpMyBaHHSI HABWMYOK HAMMCaHHS €Ce Y CyyacCHUX CTyAeHTiB GakanmaBpaTy. HaykoBy LiHHICTb LbOro
JOCHiMKEHHS MOXHA NiATBEPAMTM BiICbMOMA 3pa3kamu ece Ha TeMy «AKTyasnbHi MUTaHHS MixxHapoaHoro npasa 2025».
Pesynbtat [OCMIMKEHHS 3aCBIiOYMNK, LU0, HE3BaXalun Ha YMCNEHHi nepesBarn Ta HeLOMikW, MOB'A3aHi 3
iHCTPYMEHTaMW [N HAanNUCaHHS TEKCTIB HA OCHOBI LUTYYHOrO iHTENEKTY, OHE OYEeBMAHE: L0 TEXHOMOri0 Cnig
po3rnsgaTi Sk 4OAATKOBUN pecype 4O BaLLOi KOHTEHT-CTpaTerii, a He Sk 3aMiHy aBTopaM-nioaam. MalumHu HemuHyye
NOMUASIOTLCS, | BKpal BaXKIMBO MaTW CMPaBXKHIX aBTOPIB, SKi NPUAMATUMYTb Liei BaXNMBUIA BUGIP, HABITb SKLLO BOHM
TaKoX MOXyTb BYTH CXMMbHI O MOMUITOK.

KntoyoBi cnoBa: akageMiyHe NUCbMO, LUTYYHUI iHTENEKT, Nnariat, MeTOA0MNOrS AOCAIMKEHHS, NACK Ta MiHyCK,
TEXHOMOTI B OCBITi, HABUYKM NUCbMA, €Ce, PUANYHI MUTaHHS, LdpoBa rPaMOTHICTb, 3HAHHS Ta BMIHHS aHIMiACHKOI
MOBM, 0COBUCTMI PO3BUTOK.

| Introduction

The emergence of artificial intelligence has transformed numerous facets of our daily existence. This
transformation is evident in our interactions with brands via chatbots, the tailored algorithms on our preferred
social media sites, and the assistance provided by our reliable companion, Alexa. Al has demonstrated its
significance in our lives and is undoubtedly a permanent fixture.

Furthermore, numerous organizations have experienced significant changes since the advent of Al, with
assertions that it can enhance productivity and reduce expenses. Nevertheless, the application of Al, particularly
in the realms of education and the workplace, has ignited a vigorous debate regarding the potential for bias in
content generation and copywriting. Issues raised include the potential erosion of human creativity, ethical
considerations, and, most critically, the threat of displacing the human workforce with Al technologies and
systems [2]. Al-generated content pertains to text produced by machines, including blogs, articles, product
descriptions, and various marketing materials, which are formulated based on search queries and prompts
entered into an Al tool. For instance, ChatGPT exemplifies this technology. This Al platform allows users to pose
questions, issue commands, and request observations, enabling ChatGPT to provide both detailed and general
responses. The function of these Al software programs is to utilize existing information found on search engines
to generate original content in response to users' commands and inquiries regarding various keywords, phrases,
and subjects [1]. By utilizing such systems and tools, one can produce a wide range of outputs, from
comprehensive blog posts to social media captions and even cooking recipes; the results are contingent upon
the user's input and directives within the Al tool.

However, it is important to note that Al systems responsible for generating Al-produced content rely on
pre-existing information that is already available online, which raises concerns about the originality of the content
and the potential for plagiarism. This issue is particularly relevant for university students and online learners who
use Al tools to assist in completing their assignments [2].

This is not the first instance of Al integrating into the educational landscape, as Grammarly, a cloud-based
writing assistant, has been extensively utilized by students since its inception in 2009. The primary function of
Grammarly is to evaluate spelling, grammar, and punctuation in English texts, in addition to identifying plagiarism
and proposing corrections for errors found in the writing.

In contrast, while tools like Grammarly can support and improve students' work, applications such as
ChatGPT and ChatSonic, when misused, have the potential to significantly disrupt the educational framework.
Thomas Lancaster, a computer scientist and authority on contract cheating at Imperial College London, notes
that contemporary Al models can render a written document “incredibly tough to prove it has been written by a
machine” due to the “standard of writing often being good” [1].

In this context, universities have been striving for years to counteract essay mills that provide pre-written
content to “students attempting to deceive the system”, with many of these essay mills now employing Al
technologies. Consequently, several universities have informed the Observer that they are prepared to expel
any student found utilizing such software as a means to eliminate unoriginal (and likely plagiarized) submissions.
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Nevertheless, while employing Al writing to fulfill an assignment and presenting it as one's own work
constitutes academic dishonesty, many contend that the judicious use of Al tools can indeed be advantageous
in enhancing the educational experience. Chris Caren, CEO of the academic integrity firm Turnitin, remarked
that “when leveraged skillfully, we see Al potentially being used as a learning aid and intermediary tool that may
even facilitate deeper intellectual inquiry”. He further emphasized, “we all need to return to fundamentals and
reimagine the true purpose behind academic assessment: as a means of demonstrating knowledge acquisition.”

Il Materials and Methods

To generate valuable insights and make a significant contribution to the discussion surrounding Al
business management in the economy, we conducted a systematic literature review employing a mixed-methods
approach. To ensure replicability, transparency, and the achievement of high-quality results, this structured
process includes the following steps: gathering both quantitative and qualitative data, analyzing and synthesizing
the data, providing examples and case studies of the findings, and presenting discussions and conclusions.

During the article writing process, mixed-method research was utilized to obtain a comprehensive and
unbiased perspective on the topic of Al utilization in Booking.com operations, as mentioned in the introductory
section. By integrating qualitative and quantitative methods, this approach allows for the collection of both
numerical data and narrative insights.

The methodology of the current research pertains to specific processes and approaches, including mixed-
methods, quantitative, and qualitative strategies, each employing distinct techniques for data collection and
analysis relevant to this business sector study [3].

Consequently, the quantitative research approach was adopted in this study, emphasizing the use of
numerical data and statistical analysis to examine the relationships among the research findings obtained.

In particular, the employed methods included statistical evaluations. This is why quantitative data was
sourced from various scientific journals. For example, the paper discussing Al job opportunities presented certain
figures derived from the research findings of the McKinsey Global Research Institute.

Moreover, qualitative research was instrumental in the development of the article. This method
significantly enriched the study by utilizing non-numerical data to investigate concepts, opinions, and
experiences. The techniques applied in the article primarily involved the analysis of textual or visual data from
books and business-related sources [9].

Significantly, scholarly articles such as "Artificial Intelligence and the Future of Work: Human-Al Symbiosis
in Organisational Decision-Making" authored by Jarrahi M., along with "Al in Financial Markets: Opportunities
and Challenges" by Laoudai O., have garnered notable attention.

Furthermore, an extensive collection of both quantitative and qualitative data regarding the firm
Booking.com was compiled from a diverse array of contemporary websites during the years 2024 and 2025,
including Linkedin.com, Booking.com for Business, and Investopedia [3].

Moreover, the numerical, textual, and visual information obtained from the previously mentioned
publications, websites, books, and reviews was meticulously analyzed and synthesized into overarching
conclusions regarding the advantages and disadvantages of implementing Al in Booking.com's business
operations, which were articulated in the article's concluding findings, six subsections, and three sections in a
coherent and logical manner. In addition, a comprehensive document analysis and literature review were integral
components of the quantitative and qualitative research methodology. For example, a study on documents and
academic papers titled "Statista" was conducted to elucidate the role of artificial intelligence in the employment
sector. Shen examines how customer experience influences corporate evaluations of artificial intelligence's
effects on employment.

To analyze recorded data derived from text and images, the qualitative research methodology also
incorporated content analysis, which entailed assessing the frequency of specific terms or themes within the
texts. Notably, the primary quantitative research methodological instrument utilized in this article can be regarded
as sampling. This sampling quantitative research methodology tool now enables the presentation of supporting
evidence for the chosen article topic, "Challenges and Opportunities of Artificial Intelligence Application in
Effective Business Management in the Economy."
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Consequently, by utilizing the online platform Booking.com as a case study, we have examined the
advantages and challenges associated with the integration of artificial intelligence in sectors such as customer
service, finance, and employment [10].

Furthermore, a case study methodology was adopted to explore the real-life situations encountered by
the online travel agency Booking.com during its routine business activities. This methodology was selected
primarily due to its ability to illustrate the impact of Al on the daily functions of Booking.com.

To comprehend the intricate issue of Al implementation in contemporary businesses within its practical
context, a case study of Booking.com serves as a research method that entails a comprehensive analysis of the
risks and opportunities associated with Al utilization in corporate entities, including Booking.com itself. This
approach represents a qualitative research strategy that employs various data collection techniques to offer a
detailed and nuanced perspective on the Booking.com scenario. The second rationale for opting for the case
study method is its particular effectiveness in scrutinizing complex Al phenomena in sectors such as finance,
customer service, and workplaces, where a deeper understanding is necessary beyond a superficial review.

To achieve a profound and comprehensive understanding of the topic, it is now possible to perform
detailed analyses, present real-world data, and utilize diverse data sources, including scholarly papers and
articles, owing to the case study of Booking.com [5].

Finally, the qualitative research approach of the case study incorporated in the current research
emphasizes a thorough understanding and interpretation of both the risks and shortcomings of Al
implementation in Booking.com's operations, as well as the successful experiences of Al application within those
operations. The qualitative research approach of the case study incorporated in this research emphasizes a
comprehensive understanding and interpretation of both the risks and failures associated with the application of
Al in Booking.com's operations, as well as the successful experiences derived from such applications.

In comparison to a singular methodology, the primary advantage of employing a mixed-method research
design within the applied article methodology is that it provides the necessary clarity, depth, and validation to
yield precise and reliable results [10].

The article will be grounded in an extensive review of global literature regarding the potential advantages
and challenges posed by Al in modern corporate operations across diverse economic sectors, including
employment and finance. The case study method will be utilized to elucidate the tangible impacts of Al on
business operations across various segments of the global economy, such as finance, employment, and
financial operations.

The purpose of the article is to present the theoretical and practical grounds for revealing beneficial and
harmful effect of the introduction of artificial intelligence into the educational process of shaping essay writing
skills in modern Bachelor degree students. The scientific value of this research can be proved with eight essay
samples on topic “Crucial Issues in International Law 2025".

lll Results

To test the beneficial and harmful effect of Al on students essay writing results the university learners in
the frame of studied discipline “Foreign Language for Specialty” were given the topic for research “Crucial Issues
in International Law 2025”.” Consequently, the writing task have revealed some of the best essay examples that
are presented further in this part of the article.

Essay Sample #1: “In 2025, international law faces several crucial challenges that demand urgent
attention and reform. The geopolitical landscape is rapidly shifting, and global cooperation is increasingly tested
by ongoing conflicts, the rise of new powers, and complex transnational issues. Among the most pressing
concerns are the effectiveness of multilateralism, human rights protection, and the adaptation of international
law to address emerging threats such as climate change, cybercrime, and health crises. One of the key issues
is the revitalization of multilateralism. The United Nations, as the cornerstone of the international legal order,
has struggled to maintain its authority, particularly in the face of the war in Ukraine, the conflict in Gaza, and
other regional crises. As global power dynamics shift, international institutions such as the UN, the WTO, and
the WHO must evolve to address contemporary challenges. Reforming these institutions, improving their
capacity to respond to crises, and ensuring their legitimacy will be vital for upholding the rules-based international
order. Human rights protection remains another critical area. Despite advances in international human rights
law, violations continue on a large scale, including arbitrary detentions, forced displacements, and gender-based
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violence. The EU commitment to promoting human rights through sanctions and accountability mechanisms
demonstrates the urgency of protecting universal rights. However, more robust international cooperation is
needed to counter pushbacks against human rights, particularly in authoritarian regimes. Moreover, climate
change and environmental protection require urgent legal attention. As global temperatures rise, international
law must establish more effective frameworks for climate action, ensuring that the SDGs are met by 2030. The
role of international law in addressing the environmental crisis is indispensable, particularly in holding states
accountable for their contributions to global warming. Ultimately, 2025 presents a unique moment for the
international community to rethink its legal frameworks, strengthen global cooperation, and ensure that
international law remains relevant and effective in promoting peace, justice, and sustainable development.”

Essay Sample #2: “In 2025, international law stands at a pivotal juncture, tested by escalating geopolitical
tensions and transformative technological advancements. These factors pose real and immediate challenges,
requiring scholarly and practical reassessment of established doctrines. In my opinion, the areas demanding
focused attention include territorial sovereignty, cybersecurity governance and international accountability.
Territorial sovereignty remains profoundly strained by complex disputes involving hybrid warfare and explicit
military aggression. Recent developments, notably Russia’s aggression against Ukraine initiated in 2022,
highlight substantial gaps in international legal frameworks concerning territorial protection. For example, such
cases underline the pressing need for more decisive and adaptive mechanisms capable of effectively deterring
violations and reinforcing the principle of sovereign integrity. Furthermore, regulation of cyberspace has emerged
as a critical contemporary challenge. Increasingly sophisticated cyberattacks targeting essential infrastructures
— ranging from healthcare facilities to governmental systems — reveal inadequacies within current international
legal norms. | think establishing universally accepted cybersecurity standards, alongside clear frameworks for
state accountability in cyberspace, is essential to manage threats effectively and mitigate their global impact.
Additionally, accountability within international law continues to face significant challenges due to selective
enforcement and procedural inefficiencies. For instance, inconsistent and delayed judicial responses to
violations of international humanitarian norms diminish institutional credibility and weaken compliance
incentives. Strengthening impartial enforcement mechanisms is, therefore, indispensable for enhancing the
authority and efficacy of international law. In conclusion, effectively addressing these core issues - territorial
disputes, cybersecurity threats, and gaps in accountability — represents a defining task for international law
today. Successful adaptation to these challenges will determine the discipline’s ongoing relevance and its ability
to sustain global order amidst contemporary complexities.”

Essay Sample #3: “In 2025, international relations remain dynamic and unstable. Geopolitical tensions,
global economic challenges, the growing role of technology, and environmental threats are shaping the future
of the world order. Conflict in the world remains one of the key issues. Wars and local confrontations affect not
only the security of individual regions but also global stability. The struggle for spheres of influence between
major powers such as the United States, China, and Russia is intensifying. Organizations responsible for
international security are forced to reconsider their role and effectiveness, as modern conflicts go beyond
traditional methods of settlement. The economic issue is no less important. In 2025, the world is facing the
consequences of a recession, changing trade relations, and an energy crisis. Transitioning to a green economy
and reducing dependence on fossil fuels is becoming a key task for many countries. At the same time, the
influence of global corporations is growing, and they are increasingly competing with states. Another challenge
is the digitalization of international relations. Technological competitions, especially in artificial intelligence,
cybersecurity, and space, create new opportunities but also threaten international stability. States are forced to
strike a balance between technological development and data security. Finally, the environmental crisis requires
global solutions. Extreme natural events, resource scarcity, and climate migration are forcing states to cooperate
across political divides. The future of the world order depends on the effectiveness of international cooperation.”

Essay Sample #4: “International law continues to evolve as global challenges become more complex. In
2025, three crucial issues stand at the forefront: cyber warfare and digital sovereignty, climate justice, and the
regulation of artificial intelligence (Al) in warfare. First, cyber warfare has intensified, raising questions about the
applicability of traditional laws of war in cyberspace. Nations struggle to define the legal boundaries of
cyberattacks, especially regarding attribution and proportional response. The lack of a universal framework
leaves states vulnerable to both state-sponsored and non-state cyber threats. Second, climate justice remains
a pressing concern, particularly for small island nations facing existential threats from rising sea levels. Despite
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international agreements like the Paris Agreement, enforcing legal accountability for major polluters remains
difficult. Developing nations demand reparations and legal responsibility for climate-induced displacement [17].
However, the absence of a binding enforcement mechanism limits the effectiveness of such claims. Finally, the
integration of Al in military operations raises ethical and legal dilemmas. Autonomous weapons challenge
existing humanitarian law, as their use blurs accountability and decision-making responsibility. The lack of clear
international regulations risks uncontrolled Al deployment, leading to potential human rights violations. In
conclusion, international law must adapt to new global realities. Addressing cyber warfare, climate justice, and
Al in warfare requires urgent legal reforms and stronger global cooperation. Without decisive legal action, these
issues will continue to undermine international stability.”

Essay Sample #5: “In 2025, international relations are increasingly shaped by several pressing issues
that demand urgent attention. These challenges not only impact global stability but also require collaborative
solutions among nations. One of the most critical issues is climate change. As extreme weather events and
natural disasters become more frequent, countries must work together to implement sustainable practices and
reduce greenhouse gas emissions. This collective effort is essential, as climate change poses significant threats
to food security, health, and economic stability worldwide. Furthermore, geopolitical tensions related to resource
scarcity, particularly water and arable land, are rising, necessitating diplomatic negotiations to prevent potential
conflicts. Another crucial concern is the rise of nationalism and populism. Many nations are adopting isolationist
policies, which undermine multilateral agreements and hinder global cooperation. This trend not only disrupts
international trade but also complicates efforts to address transnational issues such as pandemics and terrorism.
Additionally, advancements in technology, especially in artificial intelligence and cybersecurity, present both
opportunities and risks. Countries must navigate these complexities while ensuring ethical standards and robust
security measures are in place. In conclusion, the crucial issues of international relations in 2025 - climate
change, nationalism, and technological advancements — highlight the need for collaboration among nations. By
fostering dialogue and cooperation, countries can effectively address these interconnected challenges,
ultimately contributing to @ more stable and prosperous global community.”

Essay Sample #6: "At present, international law faces a number of global issues on which the future of
humanity depends. From my perspective, in 2025 the most crucial issues include: peace and security, nuclear
war and human rights violations. First and foremost, negotiations to resolve some of the world's most bitter
conflicts will undoubtedly continue in 2025. The wars in Gaza, Sudan, and Ukraine, as well as the recent
developments in Syria - each with serious geopolitical and humanitarian implications will remain central to the
global peace and security agenda. For example, The United Nations uses a variety of mechanisms and tools to
prevent conflicts, promote sustainable peace, including through diplomacy, mediation, peacebuilding, justice
and the rule of law, to address growing threats to international peace and security. Secondly, with the beginning
of russia's full-scale invasion of Ukraine, the issue of nuclear war has once again risen before the whole world.
Everyone who stands up for Ukraine receives nuclear bomb threats from russia. Today we are closer than ever
to the fact that leaders in nuclear policy such as the USA, Iran, China and others can start a nuclear war without
regard for the safety of humanity. For instance, countries such as Pakistan and China have started new programs
to manufacture various nuclear bombs and also want to test these weapons despite the Treaty Banning the use
of Nuclear Weapons. While everyone is immersed in conflicts and wars, sometimes we forget how people suffer
due to human rights violations. In today's world where various areas of technology are developing, women must
fight for the right to life and freedom. To be precise, in their report, UN experts stated that the situation of girls
and women in Afghanistan is the worst in the world. A petition was even created to protect women who are being
forcibly returned to Afghanistan, stating that forced return to Afghanistan would mean mortal danger for them,
as they face torture, execution or life imprisonment. In conclusion, 2025 will be a difficult year for international
law, perhaps even a pivotal one in terms of war and human rights. From my point of view, without new reforms
and laws, this year risks becoming symbolic rather than effective”.

Essay Sample #7: “Despite the fact that we live in the progressive time of 2025, people still have not been
able to find a compromise on important geopolitical and social issues. We still have not learned to get along with
each other and respect each other's borders, which is why even in modern times we have problems in
international relations. Today we all clearly understood one simple thing - the great world leaders of the leading
powers of the world are unable to stop the aggressor countries. They are unable to stop terrorism and bring to
justice those who disrupt the world balance. Russian aggression against Ukraine began in 2014 in the East of
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the country. We can look for many reasons why one country wants to destroy another country territorially and
culturally, but the important thing is that it happened because international agreements could not provide
adequate protection against this attack. Ukraine remained unarmed, gave up nuclear weapons in exchange for
guarantees of its security and peace, but this did not happen. Then a temporary ceasefire agreement was signed,
called the Minsk Agreements, but the agreement was constantly violated by the Russian side. Instead of
reacting, the world waited, ignoring Russia’s actions. Later, in 2022, Russia’s aggression escalated into a full-
scale invasion of Ukraine. Entire villages and cities were destroyed. The number of people killed is simply
terrifying, but this time the international arena of the world was unable to unite against the terrorist country. The
most important thing is that the fighting in Ukraine affects the security, economy and ecology of a number of
other countries, but international relations have become powerless in agreements with the aggressor. Avoiding
responsibility for their actions has inspired other aggressors to become active. Thus, Iran and North Korea began
to cause conflicts. And the resolution of these conflicts in the international arena becomes impossible because
international relations have not transformed to meet modern challenges. International organizations,
conventions and agreements have ceased to function. Moreover, one of the most urgent issues is climate
change. As environmental challenges intensify, nations must work together to reduce carbon emissions, address
rising sea levels, and protect biodiversity. The Paris Agreement of 2015 set the stage for global cooperation, but
in 2025, more aggressive and binding policies are essential for meaningful progress. In conclusion, | want to
say, that while these challenges are daunting, they also provide an opportunity for nations to unite and create
sustainable solutions. Cooperation and dialogue will be essential for addressing these complex problems and
ensuring a peaceful and prosperous future.”

Essay Sample #8: “Modern society is going through a complex and controversial stage. Unlike national
law, international law lacks a central authority to enforce its rules, which makes it difficult to hold states
accountable for violations. Powerful states may ignore or breach international norms if they conflict with their
national interests or foreign policy objectives. A real example of such a violation remains the war in Ukraine. In
my opinion, this conflict is one of the most global challenges to international law today. We are witnessing how
Russia has violated absolutely all norms of humanitarian law — and not only those. One of the pressing problems
confronting international law today is the uneven enforcement of its norms. Laws are often applied selectively
by different states and global organizations, leading to growing skepticism about the fairness and credibility of
the international legal order. For example, while certain human rights abuses draw international condemnation
and sanctions, others are overlooked due to strategic or economic motives. This selective approach
compromises the principle of legal equality and weakens the legitimacy of international bodies. In addition, the
current legal framework struggles to adapt to the swift advancement of technology and the emergence of
unconventional warfare, including cyberattacks and Al-powered military tools. Many of the existing legal
instruments are outdated and ill-equipped to manage these modern risks, which allows powerful nations to
exploit legal gaps. In conclusion, the modern system of international law is facing a critical moment. The lack of
centralized enforcement, selective application of legal standards, technological advancements, and geopolitical
conflicts — all expose its current limitations. The war in Ukraine stands as a stark reminder of how fragile
international norms can be when confronted by powerful actors acting in their own interest. To maintain global
peace and justice, the international community must strive to reform legal mechanisms, ensure equal application
of the law, and adapt to the rapidly changing world.”

IV Discussion

The Advantages of Al in Writing:

1. Efficiency and Scalability. One of the most significant advantages of Al is its ability to rapidly create and
deliver content, irrespective of the complexity of the subject matter. For instance, an Al tool can produce a
complete article in mere minutes, whereas a human would require considerably more time to conduct the
necessary research, compose the article, and subsequently review it for spelling or grammatical errors.

Given the rapid pace at which Al-generated content is produced, this technology can be extremely
advantageous for marketers aiming to address a backlog of content for an updated marketing strategy or social
media content calendar. This efficiency enables them to concentrate on more strategic elements of their roles,
such as predicting marketing trends and analyzing performance metrics [19].
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Additionally, Al possesses the capability to localize language for various geographical regions, facilitating
the creation of tailored content for different websites, each targeting distinct markets and audiences.

2. Cost-effectiveness. When it comes to hiring or contracting skilled content writers, the costs can be quite
high, with some professionals charging hundreds of pounds for a single project, depending on the length,
volume, and expertise required for the content.

Conversely, numerous Al writing tools are available for free, while others may charge just under £100 for
an annual subscription, representing a significant cost reduction compared to human writers.

Nevertheless, for those seeking authority and expertise, investing in human work is undoubtedly
worthwhile, as it ensures high-quality and thoroughly researched content. However, for smaller businesses and
startups in need of quicker and simpler content creation, Al-generated content may be more appropriate and an
excellent starting point for content development, particularly when considering the low subscription costs [14].

3. Enhances SEO. As we are aware, Al content tools analyze numerous online articles, websites, and
documents to gather information based on your input. Indeed, when reviewing such content, Al possesses the
distinct ability to recognize and recommend keywords to the content creator that could enhance search engine
optimization (SEQ), which is arguably one of the software's most significant advantages.

This capability can greatly benefit a content writer's efforts, particularly if they are uncertain about how to
organize their content or how to effectively incorporate the suggested keywords into their writing.

By utilizing Al systems like Byword for search queries, examples of optimized keyword clusters are
produced, which the content writer can then integrate throughout their article to achieve higher rankings in search
results. It is crucial to understand that this is only feasible, and advantageous, when the remaining suggested
guidelines are adhered to, which stipulate that the copy must be authoritative and composed by a human.

4. Alleviates Writer's Block. Writer's block is a prevalent challenge that many content creators and
students encounter when attempting to initiate their writing or organize it effectively. With the ongoing pressure
to consistently produce engaging and original content, it can be particularly intimidating when facing a deadline
and needing to write about a subject in which you have limited knowledge [14].

Al systems such as HubSpot's Al Content Writer can create comprehensive outlines and key points that
you can incorporate into your essay or article, allowing you to bypass the brainstorming phase and move directly
to the writing stage. Let's be honest, who wouldn't appreciate that? Even if you are using Al for inspiration rather
than to compose the article, you are already significantly ahead in the process.

The Disadvantages of Al in Writing:

1. Concerns Regarding Quality and Plagiarism. In the realm of content creation, topics often encompass
clear-cut aspects, which Al tools can address; however, the nuanced, subjective grey areas are frequently
overlooked when Al is utilized.

As Al aggregates information from a multitude of pre-existing online sources to generate the requested
content, users may not realize that failing to properly cite these sources poses significant legal risks. An original
author may initiate a plagiarism lawsuit if their work closely resembles the Al-generated content without
appropriate attribution for the utilized information [18].

Alternatively, if you opt to employ Al for the creation of an entire content piece, it is crucial to meticulously
review the output prior to publication, rephrasing as needed and ensuring a coherent flow that connects the
various elements drawn by the Al tool, thereby rendering the content both informative and authoritative.
Additionally, some of the information utilized may originate from unverified sources.

2. Risk of Content Devaluation Due to Algorithms. In the previous year, Google introduced its 'helpful
content update' aimed at ensuring that original content “crafted by individuals, for individuals” receives higher
rankings in search results compared to Al-generated material. Given that Al content tools emphasize keywords
and assess SEO outcomes above all else, often lacking a comprehensive understanding of the text, the results
may ultimately fail to provide valuable information to the reader.

Consequently, the 'helpful content update' indicates that search engine crawlers prioritize human-created
content for ranking purposes, which collectively fosters a more cohesive and beneficial SEO strategy. As a
result, this update seems to penalize Al-generated content, which is typically laden with SEO, by relegating it to
lower rankings than intended [18].

Thus, to mitigate this issue, consider utilizing Al tools to augment your own creativity by employing
grammar-checking and content idea generation techniques.
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3. Lack of Creativity. It goes without saying that Al systems lack something that only humans can apply
to content and writing and that is emotional intelligence. Emotional intelligence refers to the ability to recognize,
interpret and describe how people feel. Al systems are not yet as sophisticated to be able to do that and the
content they generate focuses on adding facts to the content outline.

Joe Matsushima, co-founder of branding design and photography studio Denizen Co. and the brain behind
the viral social media video series ‘Tiny Hamster Eats Tiny Burrito’ stated that people typically share something
on social media which they feel a connection to as an individual, explaining that “people want to share with
others how they perceive the world and reflect their tastes and how they define themselves”.

Since Al relies on existing information to generate content, it doesn’t understand the user's intent behind
the queries and lacks human behavior, therefore the content is far less engaging than that created by humans.

4. Human Vetting is Still Required. Although Al tools are great for saving time when it comes to writing,
it's imperative that the content is proofread and edited before being published. That's because Al’s lack of
awareness omits offensive and inaccurate information being pulled through.

Likewise, Al tools also aren’t able to understand the meaning of adjectives, so when it comes to product
descriptions for example there may be mistakes that need editing.

All'in all, Al can be very beneficial for writing when used ethically, helping with content ideas, structuring
content and even editing for any errors. However, since Al tools are a relatively new concept, it's important to
remember that the information they provide can be inaccurate with no real structure or high level of engagement,
therefore, the content ultimately loses authority [11].

So instead of relying on Al tools to create the content for you, use it as inspiration and a way to enhance
your own writing. And let's be honest, your writing’s probably much more engaging and refined than that of any
Al system.

V Conclusion

The integration of Al in academic writing introduces a variety of advantages and obstacles that educators,
students, and researchers must thoughtfully evaluate. Al tools enhance writing efficiency, improve accuracy,
save time, provide personalized feedback, and increase accessibility. Nonetheless, challenges and limitations,
such as the absence of subjectivity, algorithmic bias, excessive dependence on technology, lack of creativity,
ethical dilemmas, and technical constraints, need to be addressed to ensure the responsible and effective
application of Al technology in academic writing.

Ethical issues related to the use of Al in academic writing, including plagiarism detection, data privacy,
bias and fairness, transparency and accountability, education and training, as well as collaboration and
feedback, are essential for maintaining academic integrity and fostering a culture of responsible technology
utilization. By recognizing and navigating these ethical issues, stakeholders can leverage the advantages of Al
tools while encouraging ethical writing practices and innovation in academic research.

This study adds to the existing body of literature by thoroughly examining the benefits and drawbacks of
utilizing Al in academic writing. It underscores the significance of comprehending the implications of Al
technology on academic writing processes, ethical considerations, and the necessity for collaboration and
education to encourage the responsible use of Al tools. However, this study is not without its limitations. Future
research directions may investigate the long-term effects of Al on critical thinking and creativity in academic
writing, formulate guidelines for ethical Al usage in academic environments, and assess the effectiveness of Al
tools in supporting various writing genres and disciplines.

Although there are numerous advantages and disadvantages associated with Al writing tools, one fact
remains clear: this technology ought to be regarded as a supplementary aid to your content strategy instead of
a substitute for human writers. Machines will inevitably commit errors, and it is essential to have actual writers
to make those critical decisions — even if they are also susceptible to making mistakes.
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Abstract. The article presents a theoretical and empirical study of empathic interpersonal interaction in adolescence
based on an interdisciplinary approach that integrates psychological analysis and mathematical modeling. The
relevance of the study is determined by the increasing role of empathy as a key factor of effective social interaction
under conditions of rapid social change and digitalization of the educational environment. The purpose of the research
is to develop and empirically validate a tuple-based model of empathic interpersonal interaction in adolescence and to
formalize the procedures for its assessment. Empathic interaction is conceptualized as a multidimensional integrative
structure comprising cognitive, affective, behavioral, reflective, and motivational-value components. The proposed
model is represented as a tuple, each element of which is operationalized through a system of measurable indicators.
The empirical study employed a questionnaire based on a five-point Likert scale, descriptive statistics, correlation
analysis, factor analysis, and Student's t-test. The study sample consisted of adolescents aged 15-21 years. The
results confirmed the five-factor structure of empathic interpersonal interaction and demonstrated its construct validity.
Statistically significant differences in interpersonal interaction strategies were identified depending on the level of
empathy development. In addition, unified algorithms for data normalization, weighting, and aggregation were
developed, enabling the transition from qualitative psychological assessment to formalized computational procedures.
These algorithms provide a methodological foundation for the automation of empathy assessment within digital
diagnostic systems. The practical significance of the research lies in the possibility of applying the proposed
mathematical models in the design of information systems for psychological diagnostics, monitoring, and the
development of intervention programs aimed at enhancing empathic competencies among adolescents.

Key words: empathy, diagnostics, interpersonal interaction, adolescence, psychology, tuple model.

MeToa gocnigkeHHs eMnaTitHOI MiXXOCOOUCTICTHOI B3aEmogil y
OHaLbKOMY BiLi
Okcanny I. T, F'pub B. C.

AHoTauif. Y cTaTTi 30iNCHEHO TEOPETUKO-eMMIPUYHE AOCTIMKEHHS PeHOMEHY emnaTiiHoi MixxocoBuCTiCHOI B3aemogii
Yy tOHaLbKOMY BiLli 3 NMO3ULiM MKOUCLMNNIHAPHOTO MiAXoAy, LU0 NOEAHYe NCUXOMOriYHWA aHanis Ta MatemaTiyHe
MOZENoBaHHs. AKTyanbHICTb pofOTW 3ymOBMEHa 3pOCTaHHAM Poni eMnaTii sk KMHYOBOTO YMHHMKA e(heKTMBHOI
covjarnbHoi B3aemofii B yMOBaX AMHaMIYHUX 3MiH couianbHOro cepefoBuLLa Ta LMgpoBi3aLii OCBITHBOrO NPoCTopy.
MeTolo pocnimkeHHs € pospobka Ta emnipuyHa Bepudikalis KOPTEXHOI MOAENi emnartiiHoi MiKOCOBMCTICHOI
B3aeMofii Yy loHauUbkoMy BiLi 3 moparnbluolo popmanisalielo npouecis i ouiHioBaHHS. EmnaTiiHa B3aemogis
po3rnsgaeTbes Ak 6araToBMMIpHa iHTErpaTMBHa CTPYKTYPa, LU0 BKITHOYAE KOTHITMBHWIA, adieKTUBHMIA, NOBEAIHKOBIN,
pednekCUBHUI Ta MOTUBALMHO-LIIHHICHAA KOMMNOHEHTU. 3anponoHoBaHa Mofenb NofaHa y BUrNAAi KOPTEXyY, KOXeH
€reMeHT SKOr0 onepaLlioHani3oBaHo Yepes CUCTEMY KiNbKICHUX iHOMKATOpiB. Y Mexax eMmnipyyHoro JOCHimKEHHS
3aCTOCOBAHO ONMTYBAMbHWK HA OCHOBI M'ATMBaNbHOI Wkanw flaikepTta, METOAM ONUCOBOI CTAaTUCTUKW, KOPENSLifHMIA
aHanis, chaktopHuit aHania Ta t-kputepin CtotogeHTa. [locnimkeHHs npoBegeHo Ha BUGIpL toHakiB i giByat Bikom 15—
21 pokie. OTpuMaHi pe3ynbTaTti NigTBEpAUIM MATUCAKTOPHY CTPYKTYPY eMNaTiliHoi MixocobucTicHoi B3aemogii Ta ii
KOHCTPYKTHY BanigHiCTb. BWSBNEHO CTATUCTUYHO 3HAYYLi BiAMIHHOCTI y cTpaTerisx MixocobucTicHoi B3aemogii
3anexHo Bif piBHA po3BUTKY emnarii. Po3apobneHo yHidikoBaHi anroputMu HopManisawii, 3BaxyBaHHs Ta arperawii
MCUXOZiarHOCTUYHUX OaHuX, LLO CTBOPIOE MiAfPYHTS NS aBTOMaTM3auii npouecy ouiHioBaHHS emnarii. lMpaktiHa
3HaYyLLicTb poBOTM NoMsArae y MOXIMBOCTI BUKOPUCTAHHS 3anpONOHOBaHUX MOZenei Ans po3pobku iHopMaLinHuX
CUCTEM NCUXOAIArHOCTUKM Ta KOPEKLiNHO-PO3BMBAIbHIX NPOrpam.
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I Bemyn

AHanis cy4acHoro ctaHy npobnemu po3suTKy MixXOCOBKUCTICHOT B3aEMOZii y MigniTKOBOMY Ta toHaLbKOMY
Billi BUMarae 3BEPHEHHS O aKTyasnbHWUX eMNipUYHUX JaHuX, OTPUMAHKX Y XOZi COLONOriYHUX Ta coLianbHo-
NCUXOSOMYHMX JOCNIIKEHb OCTaHHIX POKiB. EMMipuyHa KapTWHa LbOro BIKOBOTO Nepiofy XapakTepusyeTbes
BMCOKOK [MHAMIYHICTIO CoLjianbHUX 3B’A3KIB Ta kapAuHanbHOK nepebynoBoto iepapxii cninkyBaHHs. [ns
PO3YMIHHS crieLndikv BUBIPKKM, Ha AKii NPOBOAMTLCA Halle AOCMiMKEHHS, He0OXiAHO NpoaHanidyBaTh 3aranbHi
CTaTUCTUYHI TeHAeHUil, Wo BigobpaxalTb CNPSMOBAHICTb COLjanbHOI aKTWBHOCTI Cy4yacHOI MOMog.
OyHOAMEHTaNbHO XapaKTepUCTUKOH, L0 eMMipUYHO NiaTBEPMAKYETbCS Y BinblIOCTi AOCNIMKEHb, € 3MiHa
BEKTOpa coLiarnbHoi pedepeHTHOCTI. MigniTKoBUI BiK € NepioaoM, KOnmM CiM’'s MOCTYNOBO BTpa4yae MOHOMOI0
Ha 3a[0BOMEeHHs NOTPeb Yy CMinKyBaHHi Ta EMOLIMHIA NiATPUML, MOCTYNaUuMCh MiCLIEM rpyni 04HONITKIB. Llei
npouec, BiOMWIA SK peakuis emaHcunalii, Mae uYiTke KifbKiCHe BMpaXeHHs. 3a y3araribHEeHUMU AaHUMK
CnocTepexeHb, Yac, KN NigniToK NPOBOANTDL Y CMiNKyBaHHI 3 6aTbkamu, CKOPOUYETLCA B cepeaHboMy Ha 40—
50% NOpIiBHSAHO 3 MOMOALLMM LUKINbHUM BiKOM, TOZi SIK Yac B3aeMogii 3 Apy3amu 3poctae nponopuinHo [10].

OpHak, 6inbll MOKA30BMM iHOWMKATOPOM € He MpOCTO Yac, a piBeHb AOBIPW Ta TOTOBHOCTI A0
CaMOPO3KPUTTA (IHTUMHOCTI) 3 pi3HMK KaTEropisiMK NapTHepiB No B3aemogii. Came Liei NOKasHUK LEMOHCTPYE,
XTO € peanbHUM "3HavyLyM iHWKUM" 4S8 0COBUCTOCTI Ha Pi3HUX eTanax OHTOreHe3y. TakoX emnipuyHi AaHi
[03BONSOTL BULINNTYA CEeLMiyHi MOTUBW BCTYNY Y B3aEMOLI0, AKi AOMiIHYHOTb Y Cy4acHWX NigniTkis.

HasBHa cTilka TeHOeHUis 4O "ropusoHTanisauii” B3aemogii y cTapliomy nignitkoBomy Bili. [likosi
MOKa3HWKK OpieHTaLil Ha ogHoniTkiB (62 %) cBig4aTb Npo Te, WO CaMe B LbOMY CepefoBuLLi BiabyBatoThHCA
OCHOBHI NpoLecH coLianbHOro MOPIBHAHHA Ta igeHTudikauil. [Ans HaWoro AOCRImKEHHS Le € NPUHLMNOBUM
MOMEHTOM, OCKIfIbKU BiH BKa3ye Ha Te, LU0 [iarHoCTUKa PiBHA eMnaril NOBUHHA 3A4IMCHIOBATUCS Hacamnepes Yy
KOHTEKCTi CTOCYHKIB "piBHUI — piBHOMY". EMnaTis fo 6aTtbkiB y Lei nepiog Moxe TUM4YacoBO BriokyBaTucs
3aXVCHAMK MexaHi3Mamu cenapalii, TOMy HWU3bKi MOKa3HUKM eMnaTil y B3aeMOZil 3 JOPOCIMMU He 3aBXau
CBif4aTb NPO 3arafibHy He3aaTHICTb NiANITKa 4O CiBNEpPeXuBaHHS.

3a pesynbTatamu (PaKTOPHOro aHanisy MOTWBALiNHOI cepyn CrinkyBaHHS, NpOoBigHE Micue nocigae
acbiniaTBHa MOTMBALiS — NparHeHHs OyTW NPURHATMM TPYMot, CTpax BIiATOPrHEHHs Ta CaMOTHOCTI. Y
cepeaHboMy 65-70 % nigniTkiB BKa3ylTb Ha "HaNEXHICTb [0 KOMMaHil" K Ha KPUTUYHO BaXIUBY LIHHICTb.
[pyrum 3a 3HauyLLiCTIO (hakTopom € noTpeba B iHAMBIAyaniauii — 6axaHHi BUAINMTUCS, OTPUMATK BU3HAHHS
CBOIX YHikanbHuX sikocten [9].

Bsaemogisi, nobynoBaHa Ha 3iTKHEeHHi Lux ABOX MOTUBIB ("0yTu sk yci' Ta "ByTn ocobnueum"), CTBOpIOE
BMCOKE eMOLIiiHe HanpyxeHHs. CTaTUCTIKa 3BEPHEHb A0 LLKIMbHUX NCUXOMOMiYHUX Cyx6 nokasye, Lo 6nnsbko
80 % 3anuTiB y LbOMY BiLli CTOCYHOTbCA Came npobriem MiXoCOBUCTICHOT B3aemogii (KOHMNIKTM 3 Apy3smu,
OyniHr, Hepo3AineHe KoXaHHs, camoTHICTb Yy rpyni). Lle migTBepmkye Te3y npo Te, Wo cdepa KOMyHikaii €
HanBINbLL "raps4ot0 TOYKOK" NCUXIYHOTO PO3BUTKY B AAHOMY BiLli, @ AeILMT HABUYOK KOHCTPYKTMBHOI B3aEMOZIi
(30kpema, emnarii) NPU3BOANTL [0 3HAYHUX NOPYLLEHb COoLiarnbHOT aganTauil.

Okpemuit MaciB eMnipuyHUX AaHNX CTOCYETLCS AMHAMIKKM POPMyBaHHS APYXKHIX nap. FAKLWO Ha novaTky
nignitkosoro Biky (11-12 pokiB) apyx6a 4acTo HOCUTL EKCTEHCMBHUIA XapaKTep (BeNMKi KOMNaHii, Yacta 3MiHa
npusaTenis), To Ao 16-17 pokiB cnoctepiraeTbca nepexig A0 IHTEHCUBHOI B3aemofil. 3pocTae BUBIPKOBICTb
KOHTAKTIB, 3MEHLLYETLCA KiNbKICTb NoAen y 6nnaskomy Koni (B cepeaHboMy Ao 2-3 6rimsbkux apysiB), ane pisko
3pOCTatoTb BUMOrY 40 SKOCTi B3aEMOZii — OYiKyBaHHS pO3yMiHHS, BIPHOCTI Ta eMnartinHoro Biaryky [11].

Came B e nepiog Kopenayisa Mix piBHeM emnarii Ta 3a40BOMEHICTIO CTOCYHKaMW CTae CTaTUCTUYHO
3Havywoto (60-70 %), wo cBiguMTb NPO Te, LO €eMnatis CTae OCHOBHWM iHCTPYMEHTOM YTPUMaHHS Ta
NornuBeHHs couianbHux 38’a3KiB.

HacTynH“M NPUHLMNOBMM acrekToM eMnipuyHOro aHanisy MiXoCOBUCTICHOI B3aeMOfii € BpaxyBaHHS
bakTopy cTaTi. YucrneHHi NCUXonorivHi JOCMIMKEHHS NEPEKOHNMBO LOBOAATL, WO npouec couianisauji Ta
3aCBOEHHS KOMYHIKaTUBHUX NATEPHIB Y XJONLB Ta AiB4aT Mae CyTTEBI BigMIHHOCTI, siki 36epiraloTbes i B nepios
popocrnocti. Lli BIGMIHHOCTI CTOCYIOTbCA HE CTiNbKX YaCTOTU KOHTAKTIB, CKiNMbKW iXHbOI SKICHOI CTPYKTYpU Ta
(yHKUioHanbHOI cnpsimoBaHocTi [11, 12].

CratucTuuHi AaHi ceigyaTb nNpo Te, WO fAiBYarta MigniTKOBOrO Ta KOHALBKOrO BiKy AEMOHCTPYHOTb
[OCTOBIDHO BWILj MOKAa3HWKM 3a Lukanamu adekTMBHOI emnaTii Ta BepbanbHOi excrpecii. IxHs B3aemopis
yacTile 6yayeTbes 3a giagnyHUM NPUHLMMIOM (CMinKyBaHHs B napax "nogpyra-nogpyra"), ae LUeHTpasbHe Micue
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nocigae 06MiH eMOLIHAMM NEPEXNBAHHAMI, CAMOPO3KPUTTS Ta 0BrOBOPEHHS HIOAHCIB CTOCYHKIB. [ins xnonuis
XapaKTepHOIO € OPIEHTALLiSt Ha EKCTEHCUBHI PYMOBI KOHTAKTY (HAaneXHICTb A0 BEMAKOT KoMnaHii, komaHay). IxHs
B3aEMOZIS NEPEBaXHO OnocepeaKoBaHa CriflbHOK AiANbHICTIO (CNOPT, KOMM'KOTEPHI irpn, X06i), e eMOLinHWiA
06MiH BigbyBaeTbCS Y hopMi AiEBOI CONiAAPHOCTI, @ He NpsIMUX BepBarnbHUX 3i3HaHsb.

e ogHMm BaxnuBMM OMOKOM eMMipUYHUX LaHUX € CTaTUCTMKa BMOOpY cTpaTerin MOBEAiHKM Y
KOH(NIKTHUX cuTyauisx (3a mogenmio Tomaca-Kinmana). [MignitkoBui Ta KOHALbKUA BiK XapakTepusyeTbes
BMCOKOK KOHQMIKTHICTIO [14], 3ymOBneHow aucbanaHcoM Mix CUNbHUMKU acheKTUBHUMM iMNynbCcamu Ta Lie
HeJoCTaTHLO CPOPMOBAHUMM HaBWUYKaMM KOTHITUBHOI Ccamoperynsuii. Pe3ynbtaTh MacoBuX ONWUTyBaHb
LUKOSISPIB JO3BONSAIOTb BUSBUTM TPUBOXHY TEHAEHLiH0 Y pO3NOZiNi CTpaTerin BUPILIEHHS KOH(NIKTIB.

CTaTUCTUYHO JOMiHYHOUMMM CTPATErISIMM Y LI BIKOBIi rpyni € CynepHMLTBO (KOHKYpeHLUis) — 6nnabko 35—
40% pecrnoHaeHTIB, Ta YHUKHEHHS (irHopyBaHHs) — 30-35% [14].

HaTomicTb, cTpateris cniBnpadi, ska € HanbinbL KOHCTPYKTUBHOK Ta 6a3yeTbCsl Ha BUCOKOMY PiBHi 5K
KOTHITUBHOI, TaK i adbeKkTUBHOI emnarii, 3ycTpivaeTbea Hampigwe — nuwe y 10-15% pecnongeHTis. Ctpareris
KOMMPOMICY 3aiiMae NPOMiHE NonoxeHHs (6mabko 15-20%).

CyTTeBOKD OCOGMMBICTIO Cy4YaCHOI EMMIPUYHOT KapTUHU MiKOCOBUCTICHOI B3aemogii € ii ToTanbHa
UndppoBisauis. 3rigHO 3 JaHWMKM COLIONOrYHMX MOHITOPWHIIB, CyvacHi NigMiTkKu Ta tOHaKM MPOBOAATb Y
LMhpOBOMY KOMYHIKaTUBHOMY NpOCTOpi BiA 6 40 9 roguH Ha foby. Lle npu3soauTb 40 hopMyBaHHs (heHOMEHY
«ribpuaHoi B3aemogii», ae Mexi Mix OHManH- Ta odhnanH-cninkyBaHHAM CTMparTbes. [poTe, 3 NCUXONOriYHOI
TOYKM 30py, Ui ABa TUMKM B3aEMOAil MalTb KapaWHAMbHO BiAMIHHI MexaHi3Mu (PYHKUiIOHYBaHHS, LU0
Be3nocepeaHbO BNNMBaE Ha NposiBK emnarii.

AHanis [0o3Bonse BUSBUTK KIHOYOBY Npobnemy: OOMiHYBaHHS LndpOBOi KOMyHiKaLii Npu3BoaMTb 40

aTpodii HaBNYOK 34MTYBaHHA HeBepbanbHUX curHanie. EmMoasi Ta cTikepu, siki BUKOPUCTOBYIOTBCS K Cyporat
eMOLiit, € CTaHAAPTU30BAHNMM 3HaKaMK, L0 He nepefaroTb TOHKMUX HI0AHCIB NepexuBaHb peasbHOl TILUHM.
EmnipuyHi - gocnimkeHHs  IKCylOTb TPUBOXHY TEHZEHUito: NigniTku, $Ki BipdatoTb nepesary OHMaiH-
CMifIKyBaHHIO, IEMOHCTPYIOTb CTAaTUCTUYHO HIKYI NOKA3HWKM alpeKTUBHOI eMnaTii B peanbHOMY XUTTi, Xo4a iXHS
KOTHITUBHA eMnaTis MOXe 3anuwaTucs Ha BUCOKOMY piBHI. Lle siBuLLe oTpumano HasBy «LMGpoBUiA ayTU3M»
abo 3HWKEHHS coLianbHOro IHTENEKTY BHACNIAOK eKpaHHOI i30NsLil.
Okpim Toro, umudpoBisaLlis nopomxye cneumdiuHi 6ap’epn B3aemogii, Taki sk ¢abbiHr (phubbing) — 3Bnyka
BiABONIKATUCS Ha ramkeT Mig Yac PO3MOBK 3 peanbHOK NoanHo. CTaTuCTMKa nokasye, Wwo 6mmabko 45%
KOHCOIKTIB y MiANITKOBUX APYXHIX Mapax BUHWKAKOTL came Yepes BigyyTTs HeyBaxXHOCTI napTHepa, BUKMMKaHe
ragxetamu.

Memoto daHoi pobomu € [OCTIMKEHHS emnaTiHOI MXOCOBUCTICTHOI B3aeMOpil Y HOHALbKOMY Billi
LUSIXOM pO3pOBOKM MaTeMaTUYHUX METOZiB, MOZESEN.

Il Mamepian i memodu docnioxeHHs

Y toHaubkomy Billi (hOpPMYeTbCA CTika CTPYKTypa emnarii, NOCUNIETLCA PedreKCMBHUA Ta
MOTMBALAHAA KOMMOHEHTW | eMnaTiiHa B3aemopfis CTae 3acoboM CaMOCTBEPIKEHHS Ta  COLiarnbHOI
ineHTudbikauii [15]. Y toHaubkomy BiLi emnaTiiHa MixxocobucTicHa B3aemogis Mae cneLuiyHi pucu: iHTEHCUBHUIA
PO3BUTOK CaMOCBIAOMOCTi, (POPMyBaHHS IOEHTUYHOCTI, 3POCTAHHS 3HAYYLOCTI pedepeHTHOI rpynn Ta
NapTHEPCBbKMX CTOCYHKIB. OnuweMo Moaenb emnaTiiHOi MiXOCOOMCTICHOI B3aEMOZii Yy BUrNsAi KOPTEXHOI
mogeni. EmnatiiiHa mikocobucTicHa B3aemogist B eMNipUYHOMY LOCHIMKEHHI OnepavioHani3yeTbCs Yepes n'satb
CTPYKTYPHUX KOMMOHEHTIB, KOXeH 3 SKUX NPeACTaBMNEeHWA CUCTEMOK) iHOMKATOPIB, L0 NifLATLCS KiNbKICHOMY
BUMIPHOBAHHIO:

1. KOTHITUBHUIA KOMMOHEHT — 30aTHICTb 4O PO3YMiHHS E€MOLiIMHUX CTaHIB iHLLOI JIOAUHWU, NPUAHATTS i
NepcnekTUBM Ta iHTepnpeTauii colianbHUX CUrHanis;

2. AQeKTUBHWA KOMMOHEHT — eMOLjiHe CriBNepexuBaHHs, YyTIMBICTb [0 MEpeXuBaHb iHLLOMO,
EMOL|iiHNY PE30HaHC;

3. [NoBeiHKOBMI KOMMOHEHT — MpOsiBM emnatii y popMi NiATPUMKW, AOMOMOrY, anbTpyiCTUYHOI Ta
KOHCTPYKTMBHOI KOMYHIKaTUBHOI MOBEAIHKY;

4. PetbnekcuBHU KOMMOHEHT — YCBIAOMMEHHS BMACHWUX eMOLi i Ail, aHani3 ix BMiMBY Ha iHLWX,
34aTHIiCTb 0 camoperynsui;
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5. MOTMBALAHO-LHHICHUA  KOMMOHEHT — TYMaHICTUYHA CNPSIMOBAHICTb  0COBMCTOCTI,  LiHHICTb
MiXOCOBMCTICHMX CTOCYHKIB, NpocoLjianbHa MOTUBALLiS.
KopTex emnarinHoi MixocobucTiCHOT B3aEMOAii MOXHa nogaTu Tak:

E=(C,A B, R, M), (1)
pe C (Cognitive) — korHiTuBHUIA KOMMOHeHT; A (Affective) — adektuBHMIA KoMMoHeHT; B (Behavioral) —
noseAiHkoBui koMnoHeHT; R (Reflective) — pedonekcnsHmin komnoHeHT; M (Motivational-value) — moTuBaLinHo-
L{iIHHICHWI KOMMOHEHT.

KorHiTneHuin koMNoHeHT (C) xapakTepuaye 30aTHICTb oHaKka Po3yMiT eMOLHI CTaHM iHLLOrO; NpuiMaTy
NepcnekTuUBY CMiBPO3MOBHMKA; IHTEPNPETYBATU HEBepOanbHi curHanu:
C=(I,D,P), (2)
pe | - coyianbHui iHTenekT; D — peueHTpauis; P — emnatinHe po3yMmiHHS.
AdbeKTUBHWIN KOMMOHEHT (A) Binobpaxae eMOLiiHe CniBNepeX1BaHHS eMOLNHUIA PE30HAHC; CRiBYYTTS;
eMOLjiiiHa YyTIUBICTb [0 iHLLOTO:

A=(T,S,Z), (3)
ae T — emnariiHa TpuBora; S — cniByyTTS; Z — eMOLjiiiHa 3amnyyeHiCTb.

[MoBeaiHKOBNA KOMMOHEHT (B) BUSIBNSETLCA Y KOHKPETHUX hopMax B3aeMOZil MigTpumka; LOnoMora;
anbTPYICTUYHI Ail; KOHCTPYKTUBHA KOMYHiKaLjis:

B=(V, K}, (4)
Ae V - yacToTa eMnaTiinHWUX BYMHKIB, K — KOMYHIKaT1BHa afeKBaTHICTb.

PedhnekcnBHMin KOMMNOHEHT (R) 3abeanevye yCBIGOMNEHHS BNACHWX | YyXUX NepexuBaHb camoaHanis;
YCBIOMIEHHS BNAMBY BMACHMX il Ha iHLUWX; KOPEKLst NOBELIHKM:

R=(H, U, W), ()
fe H - piseHb pednekcii; U — camoperynauis; W — BignosiganbHicTb Y B3aeMOogii.

MoTuBaLiHO-LiHHICHAA KOMMOHeHT (M) BW3Hayae BHYTPIWHI NiACTaBM eMnaTinHOi  MOBELiHKM
YMaHICTUYHI LiHHOCTI; CPSIMOBAHICTb Ha cniBnpavto; noTpeba y 3HauyLwmx MixXoCOBUCTICHNX CTOCYHKaX:

M= (Y, L), (6)
Ae Y- UiHHicHI opieHTaLjT; L — npocouianbHa MoTuBaLis.

KopTexHa Moaenb Moxe ByTi BUKOpUCTaHa Ans:

— MNCKXOZIarHOCTMKM PiBHS eMNATINHOI B3aEMOSIl;

— noByaoBu KOpPeKLiiHO-PO3BMBANbHUX MPOrpam;

— aHaniay MixoCoBUCTICHUX BIGHOCWH B Y4YHIBCLKUX rpynax;

— eMMiPUYHNX SOoCRigKeHb Y BIKOBI Ta NedaroriyHin ncuxonori.

Y Mexax CUCTEMHOro Migxo4y emnartiinHa B3aeMOZist TPaKTYeTbCs K IHTerpaTMBHa CTPYKTYpa, CKagosi
sikoi nepebyBaloTh Y B3aEMO3B'A3Ky Ta B3aEMO3YMOBNEHOCTI. TEOPETUYHOK MOAENIO AOCNIMKEHHS BUCTYNAE
KOpTEXHa MOAEenb emnartinHoi MiKOCOBMCTICHOT B3aemogil, BigMoOBIAHO 4O SKOI eMnartia po3rnsaaeTbes sk
ynopsiakoBaHUin Habip KOMMOHEHTIB: KOTHITUBHOTO, adeKTUBHOTO, MOBEAIHKOBOTO, pedirieKCUBHOIO Ta
MOTUBALAHO-LiHHICHOTrO [16]. KOXeH KOMMOHEHT npeAcTaBneHuin Habopom  iHAWKATOpIiB;  LIKArow
CaMOOL|HIOBAHHS; KiNbKICHUMW NOKa3HUKaMK 411 CTaTUCTUYHOIO aHaniay.

MeToz OLjiHIOBaHHS nonsrae B HACTYMHOMY.

Eman 1. Bug4eHHsi emnamiliHoi MixxocobucmicHoi 83aemodii.

[Ins eMnipu4yHOro BMBYEHHS €MNATINHOI MiXXOCOBUCTICHOI B3aEMOAIi BUKOPUCTAHO OMMUTYBANbHUK, LIO
MICTWUTb M'ATb LLKas, KOXHa 3 SKWX BIZNOBIAAE OKPEMOMY KOMMNOHEHTY eMNaTIHOT B3aEMOZil.

KoxHa LKkana npefcraBneHa 6—8 TBEPMKEHHAMM, LLO OLHIOTLCA pecrnoHaeHTamu 3a m'aTubanbHo
Lkanoto JlankepTa (Big «NOBHICTHO HE 3rofeH(Ha)» A0 MOBHICTHO 3roAeH(Ha)»). KinbKiCHI NOKa3HWKM 3a Lkanamu
BM3HAYaTbCS LUASAXOM MigCyMOBYBaHHS Banis 3a BiANOBIgHAMM TBEPMHKEHHAMM.

[ns BCix TBEpIKEHb BUKOPUCTOBYETLCS 5-6anbHa Wwkana JlakepTa: 1 — NOBHICTIO He 3rogeH(Ha); 2 —
CKOpiLLe He 3rogeH(Ha); 3 — BaXKO BiAMOBICTYW; 4 — CKOpiLE 3rogeH(Ha); 5 — NOBHICTIO 3roAeH(Ha).

Emnipnyne gocnigxeHHs NpoBOAMTLCS Y rpynosin hopMi B yMOBaxX OCBITHLOTO CEpeaoBuLLa. YyacHuKkam
HaJaeTbCa IHCTPYKUiS LIOAO 3anOBHEHHS OMUTYBanbHMKA, 3abe3nedvyeTbcst A0OPOBIMbHICTL y4acTi Ta
aHOHIMHICTb Bignosigen (Tabn. 2). Yac BUKOHaHHS CTaHOBUTb Y cepeaHboMy 20—25 XBUIMH.

Eman 2. Cmamucmuy4Ha 06pobka ompumaHux daHux
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[nsa cratuctnyHoi 06pobKy OTPUMaHUX AaHMX 3aCTOCOBYHOTHCS METOAM OMKUCOBOI CTAaTUCTUKM (CepeaHi
3HaYeHHs, CTaHOApTHE BIOXWUIEHHS), aHani3 BHYTPILHLOI y3rogkeHocTi wkan (koediyieHT a Kponbaxa),
KOpenauinHWA aHanis Ans BUSIBMEHHS B3aEMO3B'AA3KIB MK KOMMOHEHTaMy eMnatiiHOi B3aeMOfii, a Takox
(hakTOpHUI aHani3 3 METOK NePEBIPKM CTPYKTYPHOI BanigHOCTI 3anponoHoBaHo! Mogeni.

[ins NOpiBHSAHHA NOKA3HWUKIB Y Pi3HUX rpynax PeCrnoHAEHTIB BUKOPUCTOBYBANMCA NapaMeTpUYHi MeToau
cTatucTuyHoro aHanisy (t-kputepin CTbtogeHTa, Kputepin lNipcoHa, aucnepcinHuim aHanis).

Eman 3. ObyucneHHs iHmeaparnbH020 noKa3HuUKa pigHs emnamiliHoi MixxocobucmicHoi 83aEmMOOI.

IHTerpanbHUi NOKa3HUK PiBHS eMMaTiNHOI MiXocoBucTicHOI B3aemogii obuncnioeTbes sk cyma 6anie 3a
BCiMa M'ATbMa LUKanamu. 3aranbHui piBeHb eMNaTiinHoi MiXX0COBUCTICHOT B3aEMOAi BUSHA4AETLCA SIK:

Ec=C+A+B+R+M (7)

Ha oCHOBI iHTerpanbHOro nokasHuka Ta pesynbTaTiB 3a OKpeMUMY LLKanamy BUOKPEMIKETLCS TPY PiBHI
ChOpMOBaHOCTI  emMnaTiHOT MiXKOCOBUCTICHOI B3aEMOZi: HWU3bKWIA, CepedHin Ta BMCOKMA. Mexi piBHIB
BM3HAYalOTbCS 3a BiJCOTKOBMM CMiBBIHOLEHHAM A0 MakCUManbHO MOXIMBOrO 6any: Husbkuin — ao 33% Big
max; cepeaHin — 34—-66%; sucokuit — 67-100%.

Tabn. 2. Mpuknaam TBEpIKEHb ONUTYBArbHKKA

[UTaHHs
£ nerko po3ymito, L0 BigyyBae iHLWA NOAWMHA, HaBITb AKLLO
BOHa Mpo Lie He FToOBOPUTb.
Y cninkyBaHHI Hamararcs NOAMBUTICA Ha CUTYaLil0 ounma
CNiBPO3MOBHMKA.
Moxy 3a iHTOHauUieto abo xecTamu 3po3yMiTU eMOLiHWN
CTaH JIOANHMW.

KomnoHeHT
KorHiTnBHUI
komnoHeHT (C)

Cyma 6anis
3a 6 abo 8 meepOxeHb
6-30 (abo 8-40)

AdpekTnBHMI
KOMMOHEHT (A)

Komu iHWwa ntoguHa 3acMydveHa, 2 BiguyBaw Le Maibke
isnyHo.

MeHe rnnboko 3a4inatoTb NepexmBaHHs 6rn3bkux Noaen.

A LWBMAKO eMOLLIHO BiAryKytocs Ha npobnemm iHwwXx.

3a 6 abo 8 meepdxeHb
6-30 (abo 8-40)

[NoBeaiHKkoBWiA
KOMMOHeEHT (B)

Ao 6advy, WO NOAWHI BaXKO, HaMaratocs i 4ONoOMOrTy.

A nigTpumyto ApysiB He nuLle cnosamu, a it Aismu.

Y KOHQMIKTHUX CUTyalisx nparHy 3HaWTU pilleHHs, SKe
BPaXOBY€ MOYYTTS BCiX.

3a 6 abo 8 meepOxeHb
6-30 (abo 8-40).
Moxnuse 0odamkose
cnocmepexeHHs1 abo
eKkcnepmHa ouiHka

PecbnekcusHum
KOMMOHeHT (R)

£ 3amucnioroca Hag TUM, 8K MOT CloBa BNMBAKOTb HA iHLLKX.
Micns cninkyBaHHs aHaniyto, 4n He obpasus(na) s Korock.
Moxy 3MIHATW CBOK MOBEAiHKY, SKLO PO3YMilo, L0 BOHA
LUKOAWTD iHLIMM.

3a 6 abo 8 meepdxeHb
6-30 (abo 8-40)

MoTuBawiHO-
LiHHICHWI
KOMMOHEHT (M)

[inst MeHe BaxnnBo ByTW KOPUCHUM(HOIO) iHLLIMM JTIOLAM.
A LiHyI0 WMpi Ta JOBIPUBI CTOCYHKM.
B3aeMOpPO3yMiHHS MK NOAbMU € OfHIE 3 TONMOBHUX

3a 6 abo 8 meepdxeHb
6-30 (abo 8-40)

KUTTEBUX LiHHOCTEN.

EmnipuyHe  pocnimkeHHs  penpeseHTauii  peHOMeHIB  emnaTii  Ta  MiXOCOBMCTICHOI  B3aemopii
nepeabayano He nuLLe ONKUC HAsIBHUX PIBHIB, ane i BUSBNEHHS MUBUHHUX CTAaTUCTUYHWX 3aKOHOMIPHOCTEN, Lo
LETEPMiHYIOTb  MOBEAiHKY ocobuctocTi. [ns peanisayii Uboro 3aBaaHHs Hamu  6yno  3acTOCOBaHO
AndepeHLinoBaHWi nigxig, Wwo 6a3yeTbCs Ha NOPIBHANBHOMY aHanisi MOASPHUX rpyn pecrnoHaeHTis [17, 18].

Ha nepwiomy etani aHaniTuyHoi poboTi BCs BMbipka Byna po3nogineHa Ha Tpu NiArpynu 3a Kputepiem
IHTEerpanbHoOro piBHA PO3BUTKY emnarTii: rpyna 3 BUCOKuM piBHeM emnartii (BE), rpyna 3 cepeaHim pisHem (CE)
Ta rpyna 3 Hu3bkuM piBHem (HE). OcHoBHOK rinoTe30k uboro etany Oyno MpunyLleHHs npo Te, Lo
NPEACTaBHUKM LMX rPYn AEMOHCTPYIOTh KapAWHaNbHO BiMiHHI CTWRI Ta CTpaTerii MixXoCoBUCTICHOI B3aeMOgi, i
Ui BIAMIHHOCTI € CTAaTUCTUYHO 3HAYYLLUMM.

[nsa nepe.ipkn rinote3n Byno BUKOPUCTAHO mapaMeTpuyHuin t-kputepin CTblogeHTa AN He3anexHux
BuGipok. Llei MeToa [03BONSE MaTeMaTUYHO NIATBEPANTY, L0 PO3BIKHOCTI y NOBEAHLI He € BUNaaKOBUMM.
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Po3paxyHOK eMMipyyHOro 3Ha4eHHs KpUTEPIto 34IMCHIOBABCS 3@ HACTYMHOK (POPMYIIOH:
(= Mz My (8)

)

2 2
99,9

N; " N;

ne My, M, — cepefHi apuMeTUYHI 3Ha4eHHS NOPIBHIOBAHUX rpyn; oy, 0, — CTAHOAPTHI BIAXUNEHHS Y rpynax;
N;, N, — obcsrn nopiHioBaHmX BUBIPOK.

Mwu nopisHtoBanu nokasHuku ctparerii B3aemogii (Cnisnpays, CynepHUUTBO, YHUKHEHHS) NOMapHO MixX
rpynamu:

— «Bucoka-CepeaHs emnatis» (BE-CE);

— «Buncoka-Huabka emnatis» (BE-HE);

— «CepenHs-Huabka emnatis» (CE-HE).

PesynbTaTti po3paxyHky eMiipuyHuX 3Ha4eHb t-kpuTtepito npeacTasneHi y Tabnuui 3.

+

Tabn. 3. EMnipuyHi 3HayeHHs t-kpuTepito CTblogeHTa
L5 NOKa3HWKIB cTpaTerin B3aeMogii B rpynax 3 pisH1M piBHem eMnarii

Crpareris B3aemogji [MopiBHtOBaHI rpynu 3aranbHa Bubipka | Xnonui | [Hisyata

BE-CE - - -

Cnisnpaus BE-HE 3,95 3,31 4,38*
CE-HE - - -
BE-CE - - -
CynepHuUTBO BE-HE 3,88 - -
CE-HE 2,32* - -
BE-CE - - -
YHUKHEHHS BE-HE 2,22* - -
CE-HE - - -

[eTanbHui aHanis oTpUMaHoi MaTpuLi 3Ha4eHb JO3BOSISE BUSABUTM YiTKi 3aKOHOMIPHOCTI penpeseHTauil
B3aEMOZII 3aNexXHO Bif piBHS eMnaril:

1. 3aKOHOMIpHICTb AeTepMiHaLii cniBnpayi. HanbinbL BUpaxeHi CTaTUCTUYHO 3HaYyLi BiAMIHHOCTI (Ha
piBHi p<0,01) 3achikcoBaHi Npn NopiBHAHHI nonspHux rpyn «BE-HE» 3a wkanoto «Cnienpausy. 3Ha4yeHHs t-
KpuTepito (3,95 ang 3aranbHoi BUGIPKKM) CBIAYMTL NPO Te, WO NigMITKX 3 BUCOKUM PiBHEM eMnarii rapaHTOBaHO
yacTilwe obupatoTb KoonepaTyBHI OpMI NOBEAIHKM, HiX iXHIi POBECHWKM 3 HU3bKOK emnaTieto. Lie emnipuyHo
[0BOANTD, L0 34aTHICTb 40 ChiBnpaLi He € BUNAZKOBOK PUCOI0 XapaKTepy, a € NPSIMUM HaCIiaKOM PO3BUHEHOI
cucTeMU eMnaTinHoi perynsuii. Llikaso, Wo Ls 3aKOHOMIPHICTb € BinbLu CTiKo Y AiByar (t=4,38), Hix y xronuis
(t=3,31), Wwo BKa3ye Ha reHaepHy cneuundiky MexaHi3mis coujianiaaLli.

2. 3aKOHOMIPHICTb aheKTUBHOrO 6510KyBaHHS CynepHuULTBa. AHani3 Brioky «CynepHUUTBO» AEMOHCTPYE
A3epkanbHy TeHaeHUito. Mpy nepexogi Bif HU3bKOT 4O BUCOKOT emMnaTii CoCTepiraeTbCsl AOCTOBIPHE 3HMKEHHS
MOKa3HWKiB KOHKypeHTHOCTI (t=3,88 ana napu BE-HE). Lle nigtBepaxye, Wo emnartis fie SK ranbMiBHUiA
MeXaHi3M NS arpecuBHUX IMNYIbCIB. Baxnueum € Te, WO 3HaYyLL BIAMIHHOCTI 3HaWAEHi HaBiTb MiX rpynamu
cepeaHboi Ta Hu3bkoi emnatii (CE-HE, t=2,32), wo cBiguMTh Npo Te, WO HaBiTb MiHIMaNbHWN piBEHb
CriBnepexuBaHHs BXe 30aTeH CyTTEBO 3HU3UTW rpagyc KOHGMIKTHOCTI y B3aEMOgl.

3. Cneuundpika penpeseHTalil YHUKHEHHS. HaliMeHL OfHO3HaYHi pesynbTaTi OTPUMAHO 3a LUKanow
«YHVKHeHHs». [loCTOBIpHI BigMiHHOCTI (1=2,22) 3HaigeHo nuwe Mix nonspHumm rpynamm (BE-HE), Toai sk
Pi3HMLS Mix BUCOKWUM Ta cepefHiM piBHeM (BE-CE) € ctaTucTuyHo HeaHauyLot. Lie Bkasye Ha Te, L0 MexaHi3Mm
BMOOPY CTpaTerii YHUKHEHHS € CKNagHUM | HENIHIMHUM: 10r0 MOXYTb 0BupaTit K BUCOKOeMnaTiiHi ocobu (106
He TpaBMyBaTW IHLIOrO), TaK i HW3bkoeMNaTinHi (Yepe3 Bangyxictb). BignosigHo, cama nuie emnatia He €
€4VHUM NPEANKTOPOM AUCTaHLitOBAHHS Y CiNKyBaHHi.
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TakuM 4nHOM, BUKOPUCTaHHS t-kpuTepito CTblofeHTa A03BONUO BUSBUTH, L0 NEPEXIS Ha KOXEH BULLMIA
Lwabernb po3BUTKY eMnaTii CynpoBOLKYETLCA SKICHOK Nepebya0BO CTPYKTYPU MiXXOCOBUCTICHOT B3aeMoii: Bif
€rOLEHTPUYHO-KOHKYPEHTHOT (MPX HU3BKOMY PiBHI) 0 AianoriyHo-koonepaTUBHOI (Mpy BUCOKOMY PiBHI).

3 ornsay Ha MixgucuunniHapHuin xapaktep poboTu, opraHisauis LOCRiMKeHHS Mana cneuudivHy
CTPYKTYpy. [OMOBHOK METOKW LbOro etany Oyno He nuwe OTPUMAHHS MCUXOMOMYHUX [aHuX, ane W
MaTemaTuyHa hopmanisalis NpoLecis OLiHIOBaHHS eMnaTil Ta B3aemogil ANns X nogarnbLuoi anroputmisauii y
CTBOPOBAHOMY MPOrpamMHOMy MPOAYKTI.

TNorika pocnimxeHHs nepeabavana peanisauito HACTYNHWX €TaniB:

1. AHaniTuko-noLykoBuin eTan. AHania npegMeTHOI obnacTi (ncuxonoriyHux mogeneit emnartii), Bubip
HanbinbLL opManizoBaHUX METOAMK, NPUAATHUX NS aBTOMATM30BaHOi 0Bp0obKu AaHWX. BU3HaYeHHS BXigHMX
Ta BUXigHUX napameTpiB ManbyTHLOI iHOPMALNHOT cUCTEMM.

2. Etan 36opy Ta MogentoBaHHs faHux. PopmyBaHHS MacuBy TecToBux AaHux (dataset). Ockinbku
po3pobstoBaHa cuctema nepebyBae Ha CTafji NPOeKTyBaHHS, ANs NEPEBIPKA KOPEKTHOCTI pobOTW anropuTmis
Oyno BMKOPUCTAHO Habip JaHWX, OTPUMAHWA LUASIXOM MIMOTHOTO TECTYBaHHS PECMOHAEHTIB. Lie Ao3sonuno
NpoTecTyBaTy Noriky 064ncneHb Nepea NPorpamHoio peanisavjeto.

3. Etan anroputmisauii. Pospobka matematuyHux Mogenen Ta norivHux cxem ans 06pobku pesynbTaris
TECTyBaHHS. BusHaveHHs npasun iHTepnpeTauii, ki OygyTb 3aknageHi B aHaniTUY4HWA MOAYMb Nporpamu
(backend).

[Ons Bepudikauii (nepesipku) pobOTM pPO3pObMOBAHUX anropuTMIB Ta KanibpyBaHHA CUCTEMM
ouiHoBaHHs 6yno cchopmoBaHo TecToBy BUBIpKY AaHux. OBcar macuy gaHux cknas N 3anucis (peCnoHAEHTIB),
cTpaTtudikoBaHmMX 3a BikoBuM (15—21 pokiB) Ta CTaTEBUM KpUTEPIAMMN.

KrovoBuM Kkputepiem BMOOPY MCUXOAIArHOCTUYHOMO iHCTPYMEHTapito Gyna MOXNMBICTb MOTO MiTKOI
anroputmisauii. [ins nporpamHoi peanisaii 6yno obpaHo MeToaumkm, ki MarTb Npo3opy 6anbHy CTPYKTYpy Ta
OLHO3HAYHI KIHOi AN PO3PaXxyHKY.

[ns komm'ioTepHOI peanisalii giarHoctuyHoro moayns 6yno obpaHo ABi 6a30Bi METOAMKN, CTPYKTYpa
SKUX JO3BOSISIE NPOBECTY YiTKY MaTeMaTUYHy dhopmanisaio.

Meploto € MeToaMKa AiarHOCTUKM PiBHS emnaTiiux 3aibHocTelr B. B. Boika [19]. Ti apxitektypa
ineanbHO NigxoauTb ANs NporpamHoi 06pobku, OCKinbky pesynbTaT hOPMYETLCS He SK CKanspHa BeNnWumMHa, a
Ik BEKTOP 3HaueHb. Lle o3Bonse peanidyatu y Beb-iHTepdenci dyHKuito nobyaoBu aeTtaniaoBaHux rpagikis.
[Ona cuctemun Byno copmanizoBaHo noriky 0bpobku 36 BXigHWX napameTpiB (Bignosigein), ska BKIOYae
nepeBipKy Ha LMPICTb, IHBEPCIIO LLKan Ta CyMyBaHHS Bar.

[pyroto cknagoBow € onuUTyBanbHUK CTuniB noseAiHku K. Tomaca. Anroputmisauis uiei MeToanku
BasyeTbCca Ha mMaTpu4HOMY migxogi. BxigHi gaxi npeactasnsoTs cobot BUBIP KOpUCTYBaYeEM OAHIEI 3 ABOX
anbTepHatus y 30 napax TBepaxeHb (BiHapHuiA BUGIp). MporpamHa norika nepeadavae HakonnyeHHs 6anis no
n'atn amiHHux (Cynepruytso, Cnisnpays, Komnpomic, YHUKHEHHS, MMpuctocyBaHHs). ®iHanbHWA anroputm
BM3HA4aE AOMIHYKOYY CTpaTErilo LWIISXOM NOLIYKY MaKCUMyMy Y MacuBi HaKOMMYEHUX 3HAYEeHb Ta Bisyanisye
pesynbTaT y BUrNAAi giarpamu.

[ns 3abe3neyeHHs yHiBepcanbHOCTI NPOrpamMHOro NPOAYKTY Ta MOXMMBOCTI MacwTabyBaHHs CUCTEMM
(DopaBaHHS HOBMX METOAMK 3 Pi3HMMM Aiana3oHamu  OuiHKOBaHHS), Oyno po3pobneHo  yHigdikoBaHy
MaTemaTuyHy moaenb obpobku pesynbrartie. Lia mogenb peanisoBaHa B aHanituHomy mogyni (backend) i
CKNaJaeTbCs 3 YOTUPLOX NOCMIBOBHUX KPOKIB.

Kpox 1. Hopmanizayis exioHux daHux ma 06pobka iHeepci.

OcKinbku pi3Hi MUTaHHS MOXYTb MaTw PisHi fiana3oHn 3HayYeHb (Hanpuknag, Wwkanu Jankepta 1-5 abo
0-10) Ta Hanpsamku (npsmi abo 3BOPOTHI MWTaHHS), CUCTEMA NPUBOAUTL YCi BigNOBIAI A0 €AMHOrO
HOPMaJli30BaHOro BUrNAAY.

AKWO x; — BiANOBIAb KOPUCTYBaYa Ha i-Te NUTaHHS, a [min;; max;| — LONYCTUMWIA Aiana3oH 3HAYEHb,
TO HOpManizoBaHui 6an N; po3paxoBYeETbCS 3@ CUCTEMOMD PIBHSIHb:

1 —sgn(k;) X
N, = — I k) — 1
' 2 + sgn(ko) max; — min;

i —min; (9)

ne N; — HOpMOBaHe 3Ha4eHHs! i-ro MokasHuka (npueedeHe Ao gianasoHy [0; 1]); x; — dhakTuyHe (emnipuyHe)
3HayYeHHs, OTpUMaHe Bif PECOHAEHTA MO i-My MYHKTY; max;, min; — BiANOBIAHO MiHIManbHO Ta MakcMMansHO
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MOXITUBI 3HAYEHHS ANS i-i LKanu BUMIPIOBaHHS; k; — KOEMILEHT, L0 BU3HAYaE CNPSMOBAHICTb NUTAHHS (SIKLLO
k; > 0 - wkana npsMa, sKwo k; < 0 — wkana obepHeHa); sgn (k;) — yHKLiS 3HaKy (Signum), sika noBepTae
1, AKLLO apryMeHT foAaTHWIA, Ta -1, SKLLO apryMEHT Bid EMHUMN.

Kpok 2. 3saxysaHHs.

[N BpaxyBaHHA BHECKY KOXHOMO MUTaHHA Y 3araflbHUA pesynbTaT 3acTOCOBYETHCS 3BaXyBaHHS
HopMani3oBaHoro 6any. ®iHancHWin 6an 3a NUTaHHA S; BU3HA4YaETLCA K LOBYTOK HOPMari30BaHOrO 3HAYEHHS
Ta MOZyns KoedilieHTa 3HavyLLOCTi:

Si =N - |kl (10)

Kpok 3. Aepezauis 3a cybuwkanamu.
MigcymkoBuin Ban Ans KOXHOI CyBlikanu Scoreg,;, OBYMCNIOETLCS LUASXOM CyMyBaHHs 6anis ycix
MUTaHb, O HanexaTb 40 JaHOI KaTeropii:

= (11)
Scoreg,, = z S,

j=1

A€ M — KiNbKIiCTb NTaHb y cybLukani. IHTerpanbHWi nokasHuk no TecTy (Total) € cymoto 6anis ycix cybLukan.
Kpok 4. BusHayeHHs iHmepnpemauitiHo20 pieHsi.
[ns aBTOMATMYHOI BMAAYi TEKCTOBOrO BMCHOBKY KOPUCTYBayy CUCTEMa peanidye anroputM MOLLYKY
BigNoBiAHOCTI y 6a3i AaHuX. PiBeHb iHTepnpeTayil L BU3HA4aeTbCA SK 3anuC, L0 3a40BOBHSE YMOBI BXOKEHHS
iHTerpasnbHoro 6any B 3agaHuit iHTepBan:

L ={id| Min, < Total < Max,}. (12)

Takun nigxig o dopmanidalii 4O3BONMB CTBOPUTW THYYKY apXiTekTypy 6asu AaHux, ge npasuna
PO3paxyHKy BiAOKPEeMIIEHi Bif NPOrpaMHOro Koy, Lo CrpoLLye noaanbLuy nigTpUMKy CUCTEMM.

OkpimM po3pobrieHoro MPOrpamHOro MOoAyns, AN CTaTUCTUYHOI nepeBipku rinoTe3 Ta Banigadii
OTPUMaHUX anropuTMiB Ha eTani JOCiQKEHHS BUKOPUCTOBYBANMCS 30BHILLHI NAKETU CTAaTUCTUYHOI 0BPOBKM
AaHux. 30kpema, 3a iX 4OMOMOrow NPOBOAMBCSA PO3paxyHoK t-kputepito CTblogeHTa Ta KopenauinHniA aHanis,
pesynbTaTh AKX CTanu OCHOBO A5 HanaLwTyBaHHS NOrikW BUCHOBKIB Y po3pobrioBaHin cUCTEMI.

Il Pesynbmamu

lMpoueaypa MOPIBHANBHO-AiarHOCTUYHOTO  JOCTiMKeHHS ©Oyna TexHiYHO peanizoBaHa 3acobamu
po3pobrieHoro  Be6-OpiEHTOBAHOMO  KOMMMEKCY, apXiTekTypa SKoro nepeabayae  uitke poO3MexyBaHHS
KMIEHTCbKOI YaCTUHW, WO BIAMOBIAAE 3a B3aEMOLiI0 3 KOPUCTYBAyeM, Ta CEPBEPHOI YaCTUHU, LLO BUKOHYE
yHKUiT 06pobkn Ta 3bepiraHHs iHhopmauii. OpraHizalis JOCMIMKEHHS BKIOYana po3ropTaHHs NporpamHoro
CEepeaoBMLLa, PeecTpaLlito PecrnoHAeHTIB y cuctemi Ta 6esnocepegHe NPOXOMKEHHS HUMKU  LDPOBUX
AiarHoCTMYHMX MopyniB. Ha BigMiHy Big TpaguuiHUX GNaHKOBMX METOZIB, BMKOPUCTAHHS KOMM'IOTEPHOI
CUCTEMU [O3BOSIUIIO peanidyBaTi AMHAMIYHUIA KOHTPOMb 38 XOAOM TECTYBaHHS, YHEMOXIMBIIOKYM NPOMYCK
nuTaHb abo BBEOEHHS HEKOPEKTHUX JaHWX, L0 CYTTEBO MiABWLMIO BarnigHICTb OTPUMAHOTO eMRipU4HOro
matepiany.

EmnipuyHe gocnigxeHHs Byno nposegeHe Ha BMOIpL OHAKIB Ta AiBYaT KOHALbKOTO BiKY, SIKi HABYaKOTHCS
y 3aKnagax cepeaHboi 0cBiTU. 3aranbHuin obesr Bubipku ctaHoswmB 40 ocib, 3 H1x 22 0cobu xiHouvoi Ta 18 ocib
4orogiyoi cTarti. Bik pecrnoHaeHTiB — Big 15 Ao 21 pokis.

dopmyBaHHs BUOIPKM 34iCHI0BANOCA 3a NPUHLMMNOM AOCTYNHOCTI 3 YpaxyBaHHSAM BiKOBUX KPUTEPIIB Ta
BIQHOCHOI OAHOPIZHOCTI OCBITHLOMO CepefoBulla. [l0 OOCHIMKEHHS 3anyyanucs Y4yHi rymaHiTapHoro Ta
TEXHIYHOTO NPOInto, O AO3BOMNIO 3MEHLLMTW BNAMB NPOMECIHOT CNPSAMOBAHOCTI HaBYaHHS Ha NMOKa3HUKM
eMnaTinHoi MiXOoCOBUCTICHOT B3aEMOAii.

YyacTb y gocnimkeHHi 6yna 4oBpoBINbHOK Ta aHOHIMHOMW. Yci pecrnoHaeHTH Bynu noiHopMoBaHi Npo
MeTy [OCMiMKEHHS, YMOBW Y4acTi Ta MOXMMBICTb BIiAMOBM Ha Oydb-akoMmy eTani. 3MicToBa BanigHICTb
OnuTyBanbHUKa 3abesneyvyBanacs WsXoM TEOPETUYHOTO aHanisy Cy4aCHWUX HayKOBWX MiAXOAIB O BUBYEHHS
emnarii Ta MiXocoBUCTICHOI B3aEMOZIl, @ TaKOX Y3rO[KEHHAM CTPYKTYPU METOAMUKN 3 MOMNOXKEHHAMMU KOPTEXKHOI
MoZeni emnaTiiHoi MixXOCOBUCTICHOT B3aemogii. TBepMKEHHS ONUTyBanbHUKa (hOPMYIIOBanNMCS BiAMNOBIAHO 40
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M'ATU BUOKPEMIIEHUX KOMMOHEHTIB MOAENi Ta iX iHAWKaTOpiB, WO 3ab6e3neynno penpeseHTaTuBHICTb 3MICTY
MeTOAMKM.

KoHcTpykTHa BanigHicTb nepesipsnacs 3a AOMOMOrow (PaKTOpHOro aHanisy (MeTod rOnoBHUX
KOMMOHEHT). Y pe3ynbTati 6yno BUaineHo m'stb haktopis, ski CyMapHO NOSCHIOTbL 63,8 % 3aranbHoi aucnepci.
®aKTOPHI HaBaHTaXeHHs TBEPAXKEHb Y Mexax BiAnoBigHMX LKan konueanucs Big 0,54 o 0,79, wo ceiguuTb
Npo afeKkBaTHY BIAMOBIAHICTb eMNIPUYHOI CTPYKTYPU TEOPeTUYHIM Mogeni. 3MICTOBWMA aHani3 (hakTopHMX
HaBaHTaXeHb J03BOJIUB IHTEPMPETYBATH iX TAKUM YUHOM:

®dakTop 1. KorHiTveHa emnarisi (nosicHioe 17,2 % aucnepcii). lo cknagy daktopa yBiiwv TBEPAXEHHS,
Wo BigobpaxatoTb 3AATHICTb PECMOHAEHTIB A0 PO3YMIHHS €MOLIMHUX CTaHIB iHWOI JIIOANHW, NPUAHATTS i
NepcrnekTUBM Ta afeKBaTHOI iHTepnpeTalii couianbHux i HeBepbanbHWx curHanis. ®akTop xapaktepusye
IHTeNeKTyanbHO-Mi3HaBabHAN acnekT eMnaTiHOI B3aeMOAil Ta MOB'A3aHWA i3 PO3BMTKOM COLjianbHOro
IHTEeneKTy Ta feueHTpaujl.

dakTop 2. AdekTvBHe cninepexunBaHHs (nosicHioe 14,1 % gucnepcii). ®aktop 06’e4HYe TBEPIKEHHS,
WO CTOCYKTbCA EMOLIMHOI YYTIMBOCTI, 34aTHOCTI A0 CMiBMEPeXMBaHHS Ta EMOLHOTO pe3oHaHCy 3
NepexmBaHHAMK iHWMX Ntoaen. BiH Bigobpaxae rmbuHy emMoLIMHOrO 3anyyeHHst cyb’ekta y MixoCoBUCTICHY
B3aEMO/iI0 Ta CTYMiHb EMOLIMHOT BIiAKPUTOCTI.

®daktop 3. EmnaTinHa nosegiHka (nosicHioe 12,3 % aucnepcii). [Jo uboro hakropa YBiMLLAN NOKa3HUKK,
LLIO XapaKTepuaytoTb NpaKTUYHy peanisaLlito emnaTil y NOBEAHLi: Ha4aHHA NiATPUMKK, TOTOBHICTb fJonomaraTty,
KOHCTPYKTMBHY KOMYHIKaL|il0 Ta OpieHTaLilo Ha B3aeMOPO3yMiHHs. PakTop Bigobpaxae noBediHKOBUA BUMID
eMnarTiiHoi MiXXocoOuCTiCHOT B3aeMOogii.

dakTop 4. PechnekcusHa camoperynsuis (nosichtoe 10,1 % aucnepcii). ®aktop BKOYaE TBEPIKEHHS,
NOB’Ai3aHi 3 YCBIAOMMEHHSAM BNACHUX eMOLLIHIUX peakLii, aHasiaoM BNfMBY BNACHWX Al Ha iHWKX Ta 34aTHICTHO
[0 CamoKopexLii y npoueci Baemogii. BiH Binobpaxae piBeHb 0cOBUCTICHOT pedpriekcii Ta BignNoBiAanbHOCTI y
MiXXOCOBMCTICHUX CTOCYHKaX.

®aktop 5. MoTuBaUiHO-LiHHICHa cnpsmoBaHicTb (nosicHioe 10,1 % gucnepcii). ®aktop oxonstoe
TBEPIKEHHS, WO BigobpaxawTb FyMaHICTUYHI  LIHHOCTI, NpocouianbHy MOTMBALil0 Ta 3HaYyLiCTb
MiXXOCOBUCTICHUX CTOCYHKIB Ans ocobucTocTi. BiH BU3HAYae BHYTPILLHI MiLCTaBM eMMaTilHOi NOBediHKK Ta
CTIWKICTb Ti NposiBIB.

OtpumaHa n'aTudakTopHa CTPYKTYpa MOBHICTIO BIAMOBIAAE TEOPETUYHO OBIPYHTOBAHIA KOPTEXHIN
MoZeni emMnaTiHoOT MKOCOBMCTICHOI B3aemopii Ta MmigTBEPIKYE T KOHCTPYKTHY BanigHicTb. KoxeH caktop €
BIQHOCHO aBTOHOMHMM, BOAHOYAcC YCi BOHM YTBOPKKTbL LiMiCHY cucTemy, Wo 3abesnevye eeKTUBHY
MiXXOCOBUCTICHY B3aEMOZII0 Y OHALIbKOMY BiLli.

Tabn. 4. KopensuiinHa Matpuus Mix haktopamm eMnartinHoi MixkocobUCTICHOT B3aeMogii

o1 o2 o3 o4 ®5
o KorHitneHa AdpekTnBHE EmnartinHa PednekcusHa |  MoTuBauinHo-
P emnaTis | cniBnepexuBaHHs nosediHka | camoperynsuis LjiHHiCHa
CMpsIMOBAHICTb

@1 KorkitueHa 1,00 0,42 0,38" 045" 0,36™
emnaris
2 Apektuatie 0,42 1,00 0,47 0,34 0,40
CriBnepeX1BaHHS
@3 Emnariia 0,38 0,47 1,00 0,41 0,52
noBefiHka
4 Pednercusia | s 0,34 0,41 1,00 0,44
camoperynsuis
®5 MotuBaLinHo-
LiHHICHa 0,36** 0,40 0,52** 0,44* 1,00
CNPSIMOBAHICTb

ne **KoegpiuieHm kopensyji [ipcoHa (r) — kopensyis 3Havywwa Ha pisHi p < 0,01.
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IV 062080peHHs

Yci haktopn emnartinHoi MixkocobucTiCHOT B3aeMogii nepebyBatoTb Y CTaTUCTUYHO 3HAYYLLWX NO3UTUBHIX
B3aEMO3B’A3Kax MOMIPHOT CUMK, WO CBIiAYUTL NPO TX IHTErPOBAHICTb Y MeXax €AUHOI NCUXOSONYHOT CTPYKTYPM.
BogHovac BIACYTHICTb HagMIPHO BUCOKMX KoediuieHTiB kopensauii (r > 0,70) nigTBepaXye BigHOCHY
ABTOHOMHICTb KOXHOTO (hakTopa Ta BiACYTHICTb MyNbTUKOSIHEAPHOCTI

OTpumaHi pesynbTaTi emMnipuyHOro AOCTIMKEHHS NiATBEPAKYIOTh AOLUIMBHICTL PO3rNsagy emnaTiiHol
MiXOCOOMCTICHOI  B3aEMOfii Yy toHaUbkoMy Bili sk 6araTOBMMIPHOTO  MCKUXOMOMYHOrO  YTBOPEHHS,
CTPYKTYPOBAHOrO 3a M'ATbMa B3aEMOMNOB'A3aHNMM, ane BiJHOCHO aBTOHOMHWUMW KOMMOHeHTamu. Bupinexa y
npoueci (hakTOpHOro aHanisy n'aTudakTopHa CTPYKTypa 3arafioM BifnoBIiAAE TEOPETUYHO OBrPYHTOBAHIN
KOPTEXHIN MoAeni eMnaTiiHOi MXXOCOBMCTICHOT B3aEMOZIT Ta CBIAYNTL PO ii eMAipUYHY MigTBEPIKEHICT.

daKTOop KOTHITMBHOI emnarTii Binobpaxae 34aTHICTb KOHaKIB i AiBYaT O PO3YMiHHS EMOLNHUX CTaHIB iHLLOT
niognHn.  Voro  3Hauywyi  kopensuiiti  38'S3kn 3 pedhnekcUBHOK camoperynsuielo Ta  adeKTUBHUM
CNiBNEPEXMBaHHAM BKasylTb Ha Te, WO iHTENeKTyanbHe PO3yMiHHS €MOLM [HLIOro TICHO MOB’A3aHe 3
YCBIZOMIEHHAM BMAaCHUX EMOLLIMHUX peaKLiil Ta eMOLINHOI0 BIAKPUTICTHO.

AdeKTUBHMI KOMNOHEHT emnaTii BUSIBUBCS OAHWUM i3 KIKOYOBKX Y CTPYKTYPI AOCHILKYBAHOTO (DeHOMEHa,
O MiATBEPIKYETLCS MOr0 NOMIPHUMM NO3UTUBHUMM KOPENALISMM 3 yCiMa iHWMMK (hakTopamu. 34aTHICTb A0
€MOLIMHOrO CniBNepeXuBaHHs y OHALBKOMY Billi BUCTYNAE BaXIMBOK NCUXOSIONYHOK YMOBOK (hOPMYBaHHS
npocouianbHoi NoBediHKM Ta MNiATPUMYyBanbHUX HOpPM B3aeMofii, WO 0cobnMBO akTyanbHO B nepioj
IHTEHCWUBHOTO PO3BUTKY MXKOCOBUCTICHUX CTOCYHKIB Ta CTAHOBNEHHS OCOBUCTICHOT iAEHTUYHOCTI.

dakTop emnaTinHoi NoBeAiHKM NPOAEMOHCTPYBaB HaWbinbLL TICHMIA 3B'A30K i3 MOTMBALNHO-LiHHICHO
CMPSMOBAHICTIO, WO CBIiAYMTb NPO BM3HAYanbHY POMb BHYTPILUHIX LiHHOCTEM i NpocoujianibHUX MOTUMBIB Y
peanisayii emnarii Ha NoBediHKOBOMY piBHi. Lle 103BoNsie CTBEPIKYBATH, IO eMnaTiiHi 4il y oHaLbKOMY Billi
He € NuLe CUTYaTUBHOK PeakLietd Ha eMOLiHUIA CTaH iHLIOTo, a 3HA4YHOK MIPOK 3YMOBIIEHI CPOPMOBAHO
CUCTEMOIO LiHHICHWUX OpieHTauin. PednekcMBHa camoperynsuis BUSIBASETHCA BaXIMBUM iHTErpyBasibHUM
KOMMOHEHTOM eMnaTiiHOi B3aemopii, Wo 3abeaneyye YCBIOOMIEHHSI Ta KOHTPOMb BMACHWX €MOLINHUX i
NOBEAHKOBIX NPOSIBIB Y CMiNKYBaHHi. [T KopensL(iiiHi 38’531 3 KOTHITMBHOK EMMATIEX Ta MOTUBAL|IIHO-LHHICHO0
CMPSIMOBAHICTIO NIAKPECTIOTb PosSib Pedriekcii SK MexaHiaMy Y3ropKeHHsI pO3yMiHHS iHLLOMO 3 BriaCHUMM
iHHOCTAMM  Ta  MOBegiHKOBUMM  cTpaTterismu.  MOTMBALNHO-LHHICHWA  bakTOp  BUCTynae
CUCTEMOYTBOPIOBANBHAM €NTEMEHTOM EMNaTIHOI MixXOCOBMCTICHOI B3aemopii, 3abe3neyytoun ii CTIMKICTb Ta
CMpSIMOBAHICTb.  BMCOKI  MOKA3HMKM B3aEMO3B'AI3KIB  LbOr0 (hakTopa 3 eMmnaTiiHOW MOBediHKOW Ta
PeeKCMBHOID CaMOperynsLieto caigyatb Npo Te, WO ryMaHiCTUYHI LIHHOCTI Ta OpieHTalis Ha cniBnpauto €
BaXIMBUMW AeTEPMiHaHTaMM1 epeKTUBHOT MXXOCOBUCTICHOT B3aEMOLIT Y OHALIbKOMY BiLlj.

HaginHicTb MeToAMKM OLiHIoBanacs 3a koeqilieHTOM BHYTPILLHLOI y3romkeHocTi a KpoHbaxa:

o= K 1— 107 (13)
T K-1 o2 )

fie K — KinbKiCTb enemeHTiB (MUTaHb) y LWKani; o, — AUCnepcis Bianosiaen 3a i-M enemMeHToM; o — AUCrepcia
cymu 6anis ycix K enemeHTis wkanu.

IHTepnpeTauist 3HaYeHb a: < 0,60 — HuM3bka HaginHicTh; 0,60-0,69 — 3aposinebHa; 0,70-0,79 — pobpa;
0,80-0,89 — Bucoka; = 0,90 — gyxe BUCOKa (MOXNMBA HAaAMIPHA OBHOPIGHICTb, PU3KK AYBIIOBAHHSA NYHKTIB).

3aranom pesynbTat  OOCRIDKEHHS  MIATBEPMAXYIOTb  IHTErpaTMBHWIA  XapakTep  eMnartinHoi
MixXOCOBUCTICHOI B3aeMOAii Ta LO3BONSATb PO3rNsagaTht ii K CKNagHy CUCTEMY, Y SKiil KOTHITUBHI, eMOLiiHi,
NoBeaiHKOBI, pedorieKCMBHI Ta MOTUBALAHO-LIHHICHI KOMMOHEHTU B3aEMOLiKOTb, B3aEMOMIACUMIOYM OAMH
ogHoro. OTpuMaHi faHi MatoTb TEOPETUYHY Ta NPAKTUYHY 3HAYYLLICTb, OCKIMbKMA MOXYTb 6YTI BUKOPUCTaHI AN
PO3p06EHHS NCUXOMOro-NeaaroriYHNX NporpaM PO3BUTKY emMnarii Ta ONTUMI3aLlii MxXOCOBUCTICHUX CTOCYHKIB Y
CTYOEHTCbKOMY CepesoBuLL.

V BucHosku

EmnariitHa mixocobucTicHa B3aeMOpis Y HOHALbKOMY Billi € CknagHum 6araToBUMIPHUM NCUXONOTYHAM
YTBOPEHHSAM, CTPYKTypa SIKOro BKIIKOYAE M'ATb B3AEMOMOB'A3aHUX, ane BiQHOCHO aBTOHOMHUX KOMMOHEHTIB:
KOTHITBHII, adbeKTMBHIIA, MOBEAIHKOBMIA, PEhEKCUBHMI Ta MOTUBALLIHO-LIHHICHMIA. IX iHTerpaLis 3abesneuye
LiNICHICTb | eheKTUBHICTb CoLjianbHOT B3aemogii.
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EmnipuyHo nigTBEpIKEHO KOHCTPYKTHY BanifHiCTb 3anporOHOBAHOI KOPTEXHOI MOAeni eMnaTiiHoi
MiX0COBMCTiCHOI B3aeMogii. Pe3ynbTaTit (hakTOpHOro aHanidy 3acBiguunu BignoBiaHICTb eMMIPUYHOT CTPYKTYPH
TEOPETUYHUM NONOXKEHHSM, LLO CBIAYMTb NPO HAYKOBY OBrPYHTOBAHICTL MOAENi.

BusiBNeHo CTaTUCTUYHO 3HAYYLLi 3B'A3KM MK PIBHEM PO3BMTKY emnartil Ta LOMIHYUYMMK CTpaTerismm
MiXOCOBMCTICHOI B3aemogii. Bucokuin piBeHb emnaTii acouiloeTbCs 3 NepeBaXaHHAM KoonepaTuBHUX HOpM
MOBEIHKNA Ta 3HWKEHHSM KOHKYPEHTHOCTI ¥ YHUKHEHHS, WO MIATBEPIXYE PerynatuBHy (YHKUil0 emnarii y
coLjianibH1X CTOCYHKaX.

Po3pobneHo Ta anpoboBaHo YHichikoBaHi MaTeMaTU4Hi anroputMm 06po6KM NCUXOZIAarHOCTUYHMX JaHNX,
SKi  BKIMIOYalOTb  HOpManidalilo, 3BaXyBaHHS, arperauild MOKAasHWKIB Ta aBTOMATU4YHE BU3HAYEHHS
iHTepnpeTaLinHuX piBHiB. Lie 3abe3nevye nepexig Big sKICHOrO aHanisy 4o (hopmManiaoBaHoro OLiHKBaHHS.

3anponoHoBaHi MaTeMaTW4Hi Mofeni Ta anroputMu MoxyTb ByTu Ge3nocepeaHb0O BUKOPUCTaHI Mpu
NPOEKTYBaHHI IHOpMALNHUX CUCTEM NS 4iarHOCTUKM Ta PO3BMTKY EMNATIT, @ TaKOX Y NCUXONOro-neaaroriyHin
NPaKTULi 3 METOK ONTUMI3aLlii MbXOCOBUCTICHOT B3aEMOZIi Y OHALIbKOMY CepeaoBuLL.

Ha OCHOBi CTaTUCTWYHOTO aHanidy BMOIPKM BCTAHOBMEHO, IO AOCMIMKYBAaHWA BiKOBUA nepioa
XapaKTepu3yeTbCs  AMHAMIYHOK nepebydoBOK  ColianbHWMX 3B'A3KiB.  BuaBneHo, wWwo Ansa  GinbLIOCTi
PECMOHAEHTIB XapaKTepPHUM € CEPEeHiN piBeHb PO3BUTKY emnaTii 3i CTPYKTYPHUM JOMiHYBaHHSM €MOLIMHOro
KaHany Hag pauioHanbHuM. Lle cBigunTb npo Te, WO anroputMu ManbyTHBOI CUCTEMU MOBUHHI BPaxoBYBaTy
HEepIBHOMIPHICTb PO3BUTKY KOMMOHEHTIB emnaTii npu hopMyBaHHI aBTOMaTUYHUX PEKOMeHaLin KopucTyBadam.

3a [OMOMOroK MeTofiB MaTeMaTtuyHol ctatucTukn (t-kputepin CTblogeHTa, KopensuinHuiA aHanis)
[OBEAEHO iCHYBaHHS CTIMKMX 3B'A3KIB MiX BXiQHUMM 3MiHHUMK (piBEHb €MnaTii) Ta BUXiGHAMW napameTpamu
noseAiHku (cTpaterii B3aemogii). Lli koedbiLieHTy kopensiLii € 0CHOBOI ANs HanaLUTyBaHHS Bar y NPOrHOCTUYHNX
MoZJensx po3pobiioBaHOro NPorpamMHoro 3abeaneyeHHs.

3pincHEHO nepexig Big SKICHUX NCUXOMOTiYHNX OMUCIB O CTPOrUX MaTeMaTUYHIX Mogenen. PospobneHo
Ta ONUCaHO YHicpikoaHi anroputMi 06pobkun faHmx ansg metoauk B.B. boika Ta K. Tomaca, siki BkntovaroTh:

— MaTeMaTWyHy Mofenb Hopmanisauii BXigHWX AaHux (nMpuBedeHHs Bignosigen fo dianasoHy [0;1] 3
ypaxyBaHHsIM iHBEpCil Lukar);

— anropuTM 3BaXyBaHHs Ta arperavjii nokasHuKiB 3a cybLikanamm;

— NOTiKY BU3HAYEHHS! IHTEpMpeTaLiiHNX PIBHIB HA OCHOBI IHTEPBAIIbHUX 3HAYEHD.

BusHaueHo CTpykTypy BXigHWX (BiANOBI4i Ha TecTu) Ta BMXIOHWX (rpadpikv, TEKCTOBI BWCHOBKM,
pekoMeHzaLii) oaHux iHchopmadinHoi cuctemn. ObrpyHTOBaHO BUbIp MeTodiB 06pobku, ski bynu BepudikoBaHi
Ha TECTOBIN BUBIPLLi AAHMX.

Po3pobneHi MaTemMaTU4Hi MOAENi Ta anropuTMut € roTOBUM TEXHIYHUM NIAFPYHTAM A1 NPOEKTYBAHHS
apxiTekTypu Ta po3pobKM NpOrpamHOro Koay iH(OpPMAaLiHOI CUCTEMM, ONS AOCMIMKEHHS emnaTiiHol
MiXXOCOBUCTICTHOI B3aEMOZIT Y tOHALIbKOMY BiLlj.
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Abstract. The purpose of this work is to improve the educational process in higher and pre-higher education
institutions by expanding the laboratory and technical base for conducting practical and laboratory classes for the digital
electronics course. The research methodology included an analytical review of modern laboratory equipment,
determination of functional and technical requirements for the system, selection of the element base, circuit and
software modeling in the Proteus environment, as well as integration with the LabView interface for visualization and
control. Modeling of basic logic elements, simulation of analog-to-digital and digital-to-analog converters, and
implementation of a USB interface for data exchange with a PC were carried out. The results of the study confirmed
the system's performance in emulation mode: the stand successfully reproduces the logic of digital elements, measures
analog signals, generates and processes PWM signals, and transmits information to LabView for further processing
and display. The power consumption was calculated and the circuit solutions were optimized to ensure stable system
operation. The originality of the project lies in the combination of simple and affordable hardware components (Arduino
Nano, X9C102, LM317, LC-LM358-PWM2V) with modern methods of circuit and software modeling, which significantly
reduces the cost of implementation without losing functionality. Integration with LabView provides additional
opportunities for analysis, visualization, and interaction with the system in real time. The practical significance of the
development lies in the possibility of using the created complex as a tool for conducting laboratory work, practical
classes, and research activities in the field of digital electronics. The stand allows students to gain practical skills in
working with microcontroller systems, logic elements, and converters, and teachers to effectively organize the
educational process.

Key words: digital electronics, Arduino Nano, LabView, microcontroller, logic elements, educational process.

Po3po6ka nabopaTopHO-MeTOAUYHOrO KOMNJIEKCY 3 BUBYEHHSA LincpoBol
€NeKTPOHIKU

Yua M. O., Korgacb M. T.

KpeMeHuyLibkuii HaLlioHanbHuit yHiBepcuTeT iMeHi Muxaitna OcTporpagcekoro, Kpemeruyk, YkpaiHa

AHoraLis. MeToto poboTv € BAOCKOHaNEHHS HAaBYamnbHOTO NPOLECY B 3aKnagax BULLOT Ta nepesBuLLOi OCBITU LUMISIXOM
PO3LLMPEHHS NTabopaTOPHO-TEXHIYHOI 0a3n 4N NMPOBEOEHHS MPaKTUYHWUX Ta NabopaTOPHWX 3aHsATb ANs Kypcy
UndpoBoi  enekTpoHiku. MeTtogonoria AOCAIMKEHHS BKMOYana aHaniTuiHui Ornsag cyvacHoro nabopaTopHoro
obnagHaHHs, BU3HAYEHHS (DYHKLIOHAMbHNX | TEXHIYHUX BUMOT 4O cucTemu, BUBIp enemeHTHOI 6asu, CxeMOTeXHIYHe
Ta nporpamHe MOAEN0BaHHS B cepenoBuLLi Proteus, a Takox iHTerpauito 3 iHtepcericom LabView ans Bisyanisauii Ta
KepyBaHHsi. 3AiiCHEHO MogenioBaHHs 0a3oBKX NOMYHWUX ENEMEHTIB, CUMYNALi0 poboTh aHanoro-ungposux Ta
Lnchpo-aHanoroBmx NepeTBOPLOBaviB, a Takox peaniaoBaHo iHTepgdeiic USB ans o6MiHy faHMK 3 NepCoHanbHUM
KoMm'toTepoM. PesynbTaTit OCTiZKEHHS NigTBEPAMI NpaLe3aaTHICTb CUCTEMM B PEXMMI eMynsLii: CTEHT YCnilLHO
BIATBOPIOE NOTiKY PYHKLOHYBaHHS LIMDPOBUX ENEMEHTIB, 3AINCHIOE BUMIPIOBAHHS aHaNOroBKX curHanis, hopmye Ta
obpobnitoe LLIM-curHanu, a Takox nepefae iHhopmauito B LabView ans noganbwoi 06pobkn Ta BigobpaxeHHs.
MpoBeaeHo po3paxyHOK CMOXMBAHOI MOTYXHOCTI Ta ONTUMI3aLit0 CXeMHUX pilleHb Ans 3abeaneveHHst cTabinbHOT
poboTu cuctemu. OpuriHanbHICTb NMPOEKTY MONsrae B NOEAHAHHI NPOCTWX i JOCTYMHMX anapaTHUX KOMMOHEHTIB
(Arduino Nano, X9C102, LM317, LC-LM358-PWM2V) 3 cyyacHumn MeTOZaMM CXEMOTEXHIYHOrO Ta MpPOrpamMHOro
MOZESIOBaHHS, L0 [O03BOMSE 3HAYHO 3HM3WUTW BapTICTb peanisauji 6e3 BTpaTW (YHKUiOHANMBHOCTI. [HTerpauis 3
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LabView Hapae popatkosi MOXMMBOCTI 4NS aHaniay, Bisyanisauii Ta B3aemogii 3 CMCTEMOIO Y peanbHOMY Yaci.
MpaKkTUyHe 3Ha4eHHs PO3POBKM NoNsArae B MOXIMBOCTI BUKOPUCTAHHS CTBOPEHOMO KOMMMEKCY K iHCTPYMEHTa Ans
npoBefeHHs nabopaTopHux pobiT, NPaKTUYHUX 3aHATb | AOCTIAHWLBKOT AISNbHOCTI B ranysi UndpoBOi enekTPOHiIKM.
CTeHa 003BOMSIE CTYAEHTAM OTPUMATW NMPaKTWUYHI HaBWYKW PobOTU 3 MIKDOKOHTPONEPHUMI CUCTEMAMM, MOTIYHUMM
ereMeHTamMm Ta NepeTBOpOBaYaMu, a BUKagadam — eqheKTMBHO OpraHisyBaTi HaBYarbHUi MPOLEC.

KnioyoBi cnoBa: uudposa enektpoHika, Arduino Nano, LabView, MikpokoHTponep, noriuHi enemeHTH, HaB4anbHWi
npouec.

I Becmyn

Y cy4acHnx yMoBax po3BUTKY LMGPOBIX TEXHOIOiN Ta aBTOMATU3aLlii 0Co6nMBOI akTyanbHOCTi HabyBae
siKicHa nigrotoBka ManbyTHIX (haxiBUiB Yy ranysi enekTpoHiku. paKkTyHe 3aCBOEHHS 3HaHb 3 LMGPOBOI
eNeKTPOHIKA € HaO3BMYAMHO BaXIMBUM, OCKINbKM CaMe U cdepa NEXuTb B OCHOBI (PYHKLOHYBaHHS
MIKPONPOLIECOPHMX cuCTEM, 3acobiB aBTomaTu3adii, nobyToBOI TEXHIKM Ta MPOMUCAOBOI €NEKTPOHiKK. OpHaK y
GaraTbOX HaBYanbHWX 3aKnagax ChnocTepiraeTbCs HegocTaTHICTb abo  3acTapinictb  nabopaTopHOro
obrnagHaHHs, Wo He 403BOSISIE MOBHOK MIpOK0 peanisyBaTi noTeHuian NpakTUYHOTO HaBYaHHS. TakuM YMHOM,
BMHUKAE HaranbHa notpeba Yy CTBOPEHHI CyyacHWX, JOCTYMHUX Ta eeKTUBHWX 3acobiB Ansd peanisauii
HaBYarbHOro npouecy, ski 6 BignoBigany BUMoram sk Neaaroriky, Tak i TeXHIYHOro nporpecy. AHanis iCHyH4MX
HaBYarlbHWUX PilleHb MOKa3ye, WO Ha PUHKY MPefCTaBfeHO YMMano KOMepLinHuX nabopaTopHUX CTEHAis,
3okpema, Takux sk "HTL-01.01.3", NI ELVIS a6o ITS-101A. BoHu BUPI3HAKOTLCS BUCOKOK (OYHKLIOHAMNBHICTHO
Ta LUMPOKUMU MOXKIMBOCTAMM, NPOTE MalTb CYTTEBI HEJOMIKU: CKNMAAHICTb Y BUKOPWUCTAHHI, rpOMI3AKICTb,
BMCOKa BapTiCTb Ta BiACYTHICTb THyYKOCTi B aganTauii nig cneuudiky okpemoro kypcy abo HaByanbHOro
3aknagy. binblWiCTb TakMX CTEHAIB OpIEHTOBAHI Ha BY3bKi TEXHIYHi 3aBOAHHA | He 3aBXAW [03BONSAKOTb
IHTErpyBaT! HOBITHI MiAXO4M OO HABYaHHA — 30KPEMaA, BUKOPUCTAHHS MIKPOKOHTPOMepiB, MOLESOBaHHS B
cepepoBuLi Proteus abo iHTepakTuBHy B3aemogito 3 MK uepes LabVIEW. Came Ui Heponikn CTBOPHOKOTH
NPaKTU4HY NporauHy, sika notpedye BupieHHs:. Moctae npobnema CTBOPEHHS KOMMAKTHOTO, YHIBEPCAMNbHOrO,
are npu oMy JOCTYMHOrO 3a LjiHOK NabopaTopHOro KOMNIEKCY, AK1A A03BONSE CUMYITOBaTH poboTy 6a3oBux
NOMYHMX eNeMEHTIB, KOMOIHOBaHMX LIMPPOBMX CXEM, a TaKOX LMPOBO-aHANOroBMX Ta aHanoro-LmMgpoBmx
nepeTBOpLOBaviB. Takui Niaxig AO3BONUTL CTYAEHTaM He NULLe Kpalle 3acBOiTU TEOPETUYHUIA MaTepian, a i
3aKpinMTK MOro NPaKTUYHUMW HaBMYKaMMK, LLO BiAMOBILA0TL Cy4aCHUM BUMOraM TEXHIYHOT OCBITMK.

Tak1m 4nHOM, po3pobka nabopaTopHOro CTEHAY, afanToBaHOO 40 Cy4acHUX OCBITHIX NOTPED, € He nuwe
aKTyanbHOH, a N HeoBXigHOK YMOBOI AN BAOCKOHAMNEHHS TEXHIYHOI OCBITU B 3aKnagax OCBITH.

Memoto docnidxeHHs € NiaBULLEHHS €DEKTUBHOCTI HABYANbHOTO MPOLecy 3 UMPOBOI ENEKTPOHIK
LWSIXOM PO3p0bKM Ta JOCMimKeHHs NnabopaTopHO-METOAMYHOMO KOMMIEKCY, SKuUi [O3BONSE MOLENoBaTy
NOriYHi ChYHKLT, aHanoro-LuugpoBsi NepPeTBOPEHHA Ta BidyaniyBat pe3ynbtaTii pobOTU B iIHTEPAKTUBHOMY
cepesoBuLLi.

Il Mamepian i memodu docnidxeHHs

Ob6'ekTOM JOCMiMKEHHS € NAabOPATOPHO-METOANYHUIA CTEHA AN BUBYEHHS LIMPOBOI ENEKTPOHIKM, SKIIA
[03BOSIE CUMYIIOBATW NOMYHI €IEMEHTWN Ta CXeMU, 3LIMCHIOBATK aHanoro-UugpoBi ta Ludpo-aHanorosi
NepeTBOPEHHS, a TakoX 3abesneyye iHTepakTUBHY B3aEMOZIt0 3 kopucTyadem yepes K. Po3pobneHui ctexp
NOeaHYeE anapaTHy Ta NporpamMHy YacTuHK, LLO (yHKLIOHYIOTb Y B3aeMogii 3a gonomoroto USB-iHTepdeicy.

Y npoueci po3pobkm Byno 3acToCOBaHO CUCTEMHWI NigXia, Skuit nepeadavae LinicHe 6a4eHHs CTPYKTYpK
CTEeHOY K KOMMMEKCYy B3aEMO3anexHUX KOMMOHEHTIB — anapaTHUX MOAyniB, NporpaMHoro 3abesneyeHHs,
anroputmis 06pobku curHanis Ta MeToaMYHOro cynposogy. KoxeH nigcuctemHuin enemeHT (BBig, 06pobka,
BMBIA, koMyHikaLis 3 1K) posrnsiaaBcs He i30Mb0BaHO, a Sk YaCTUHA EAMHOT (DYHKLOHANBHOI CTPYKTYPK, 30aTHOI
apjanTyBaTUCs 4O YMOB HaByarnbHoro npouecy. OCHOBHI eTanu po3pobku BKNKYany:

1. AHani3 iCHyl4MX pilleHb: aHami3 pPUHKY KOMepuiHuX nabopaTopHUX CTEHAIB, OLiHKa
(PYHKLIOHANBHOCTI iCHY4MX MOZenen, BapTocTi Ta 0OMexeHb Ansg hopMyIIoBaHHA TEXHIYHOTO 3aBAaHHS 3
OpIEHTALiEL0 Ha THYYKICTb Ta AOCTYMHICTb.

2. ®opMyBaHHS TEXHIYHMX BUMOT: BU3HAYEHHS NapaMeTpiB NOrYHMX PIBHIB, KINbKOCTI BXOZiB/BUXOAIB
CUCTEMW, [ianasoHiB Hanmpyr, NpoTOKoniB OOMiHy. ®OpMynioBaHHS BWUMOr 3 YpaxyBaHHAM MPaKTUYHOI
AOUINbHOCTI AN HAaBYaNbHOroO NpoLecy.
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3. Bubip komMnoHeHTHOI 6a3n: BMbIp anapaTHUX KOMMOHEHTIB 3 ypaxyBaHHSM BULLE OMMCAHWX BUMOT.
BusHaueHHs 3aranbHUX TEXHIYHWX XapaKTEPUCTWK, YpaxyBaHHA €HEeprocnoXMBaHHSA, CYMICHOCTI MixX
enemMeHTamm, NpocToTa iHTerpaLii, MOXNMBICTb MOAEpPHI3aLlii Ta MacluTabyBaHHS CUCTEMM.

4. CxemOTexHIYHe MOAEentoBaHHS: NobyaoBa CXeMW eNeKTPUYHOI CTPYKTYPHOT ANt IBHOTO BU3HAYEHHS
OCHOBHOI OyZoBM CMCTEMM Ta NOMYHMX B3AEMO3B'A3KIB MiX YacTuHamu, peanisauis BipTyarnbHOi mogeni
CMCTeMW Ta OKpemux ii OBnokiB AN NiGTBEPAKEHHS npauesfaTHOCTI iaei, nonepegHboro BU3HAYEHHS
XapaKTepPUCTUK CUCTEMM, HanaLLTyBaHHA B10KiB, ONTUMI3aLlis NnapaMeTpiB Ta KOMNOHyBaHHs GNOKIB y 3aranbHy
CUCTEMY.

5. MMporpamMHa peanisayis: CUHTE3 anropuTMiB Ta MpOrpamyBaHHs Noriku poboT 3 ypaxyBaHHAM
00pobKkM BXigHUX KOMaHA, reHepauii Ta aHanidy curHanis, a Takox peanidauii yHKUiOHanbHUX 61okiB.
[opatkoBo, po3pobka iHTepdency KopucTyBada 415 KepyBaHHs CUCTEMOIO Ta BidyanisaLieto pesynbTaris.

6. CxemMOTeXHIYHUI CUHTE3: NoBYA0Ba CXeMU ENEKTPUYHOT MPUHLMNOBOI WO Bifobpaxae KOMMOHYBaHHS
Ta eNeKTPUYHNA 3B’A30K MK KOMMOHEHTaMU.

7. TectyBaHHs i BepudhikaLlis: nepesipka NpaLe3aaTHOCTi BCiX (hyHKLiOHaNbHUX BI0KIB, CUMYNALIS 3MiH
BXiZHUX JaHMX, aHani3 NoBeiHKM CUCTEMM B AMHAMIL|, OLiHKa TOYHOCTI Ta CTabinbHOCTI curHanis.

MeTogonoris  JOCNIMQKEHHA CnuMpanacsa Ha CyyacHy wmaTtepianbHo-nporpamHy 6asy: matepianbHa
yacTuHa, ska ckrnagaetbcs 3 Arduino Nano, pesucTopis, cBiTrogioais, ctabinisaTopis, NporpamoBaHoOro
peauctopy X9C102, mogyns LC-LM358-PWM2V; nporpamHa 4acTuHa BuKkopucToBye Proteus (ans
CXEMOTEXHIYHOTO MOAENoBaHHS Ta TECTyBaHHS Norikn poboTu), Arduino IDE (ans CTBOpeHHs Ta 3aBaHTaXEHHS
NpoLMBKM  MikpokoHTponepa), LabVIEW (ons CTBOpEHHs iHTepakTWBHOMO rpadivyHoro iHtepgeircy
kopucTyBaya), VSPE/Serial Monitor (ans opraisauii 06miHy gaHumm 3 1K).

Y pesynbTati poboTn Byno CTBOPEHO: NMOBHY €NEKTPUYHY CTPYKTYPHY CXEMY CTEHZY; BipTyanbHy MOAesb
y cepeposui Proteus, o fo3Bonsie npotectyBatn poboty 6e3 (hi3M4HOrO MakeTa; CXeMy EneKTpPUYHY
MPUHLMMOBY CTeHAy; npauesgaTHy npolwmeky Ans Arduino, sika 3abesnevye kepyBaHHs yciMa eneMeHTamu;
iHTepcpeiic y LabVIEW gns BBeAeHHS KOMaHA, 34MTyBaHHA Ta BifobpaxeHHs pe3ynbTaTis; Mogesb CTEHAY i3
CUMYIALIEN NOTIYHMX (DYHKLA, 34UMTYBAHHAM aHanoroBoro CurHany Ta reHepaviero/nepetsopeHHam LIM.

Il Pesynbmamu

Y mexax gocnimxeHHs 6yno npoBeaeHo ornsg cyqacHWx nabopaTopHUX CTEHAB, LLO BUKOPUCTOBYOTLCS
ANS BUBYEHHS! €NEKTPOHIKM Ta LMPOBMX CXEM Y BULLMX i CepeaHix HaB4anbHux 3aknagax. OcHoBHa yBara
30CcepeKyBanacs Ha ixHin KOHCTPYKLT, PyHKLiIOHANbHOCTI, MPU3HAYeHHi Ta BigNOBIAHOCTI HAaBYabHUM LinsM.
PesynbTaTi NOpiBHAHHA onucaHi B Tabnuui 1.

Tabn. 1. MNopiBHANbHA XapaKTEPUCTKA iICHYHOUMX HABYANbHUX CTEHAIB

Ha3Ba cTeHz OpieHTauis @OyHKUiOHaNbHICTb Gopmar JocTynHicTb
y P y BUKOPUCTaHHS vy
PisHOMaHITHI CTaLIOHADHM
HTU-01.01.3 EnekTpoTexHika | ekcrnepumMeHTm 3 HIOHAPHUA, ObwmexeHa
Kacu4Hui
aHanorosyMm Kosiamm
Mepexesi Mpotokonun TCP/IP, Komn’'toTepHo-
ITS-101A PEXEBI poTokon MITOTEPHO Bvcoka
TEXHOMOT MepexeBi ekcrnepuMeHTu OpiEHTOBAHMI
[MoBHWIA HabIp
. . N ObmexeHa
NI ELVIS YHiBepcanbHui | nabopaTopHmX MoaynbHui 4enes Ui
IHCTPYMEHTIB pes iy
3anponoHoBaHa | Lincposa Ba3oBi NorivHi enemeHTH, KomnakTHuK, Ha OCHOBI Bucoka
cucTema eneKkTpoHika AL, LA, ingukauis, USB | mikpokoHTponepa

Y npoueci ¢hopMyBaHHsS BUMOT 40 NlabopaTopHO-METOANYHOrO KOMMNeKCy Byno BU3HaYeHO napameTpy,
SiKi 3a6€3ne4yioThb 10ro NOBHOLIHHE (PYHKLIOHYBaHHS B yMOBaX HaB4arbHOro npowecy. OCHOBHI TEXHI4HI BUMOTU
ChopMynbOBaHO 3 ypaxyBaHHSM MPUHLMMIB NPOCTOTH, CyMICHOCTI, CTabinbHOCTI Ta Bi4MNOBIAHOCTI CTaHAApTaM
LMPOBOI ENTEKTPOHIKN.
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[0 KNYOBMX TEXHIYHUX XapaKTEPUCTUK cTeHAay BigHeceHo: TTJl-norika 3 TUNOBUM PIBHEM XUBEHHS 5
B; BxigHa Hanpyra 12 B nocTinHoro cTpymy 3 nofarnbLumMm NepeTBOPEeHHAM A0 5 B ans BHYTPILWHIX MOayniB; He
MeHLLE 2 aHarnoroBux BXOAIB; He MeHLe 12 uudpoBuX BUXOAIB; Aiana3oH aHaroroBoro BUXIAHOTO cuUrHamny —
0...5 B; 3'eaHanns 3 MK yepe3 USB-iHTepdenc 3 peanisauieto BiptyansHoro COM-nopty.

OyHKLiOHanbHI BUMOrW [0 cucTeMu nepeadayaioTh:

— MOXNUBICTb CUMyNALii OCHOBHMX norivHMX enemenTis (I, ABO, HE, XOR);

— MiZTPUMKY KOMOIHATOPHKX CXEM, TaKWX SIK TPUrepu Ta cymaTopw;

— reHepaujto LIM-curHanis Ta ix nepeTBOPeHHs B aHasoroBui CUrHar;

— 34MTyBaHHS aHaNoroBux 3Ha4yeHb Yepe3 BOygosaHuit ALIM;

— Nepefavy pesynbTaTiB y peanbHOMY Yaci Ha NepcoHasnbHNA KOMM'toTep;

— BidyanbHe BifoBpaxeHHs CTaHy NOriYHIX BUXOAIB 3a AONOMOrOH CBITNOAI0AIB;

— KepyBaHHs NpoLecoM Yepes TeKCToBi KomaHam 3 T1K.

Mg 4ac Bubopy enemeHTHOi Ga3n BpaxOBYBanMCs HACTYMHI BAMOMU: BIAMOBIAHICTb TEXHIYHUM
XapaKTepucTuKkam (MoriyHi piBHi, KiNbKiCTb BXOZIB/BUXOAIB, XWBMEHHS); CYMICHICTb 3 MIKDOKOHTPOMNEPHUMM
nnaTgopmamm; JOCTYNHICTb Ha PUHKY; NpocToTa iHTerpauii B cepegosuiax Arduino IDE Ta Proteus; Husbke
€HEeprocnoxmeaHHs Ta ctabinbHa poboTta B HaB4asbHWUX ymoBax. Ha 0CcHOBI aHanidy Byno 06paHo KOMMNOHEHTM
npeacTaBneHi B Tabnuui 2.

Tabn. 2. Mepenik KOMNOHEHT PO3poBOBaHOI CUCTEMM
KomnoHeHT MpusHayeHHA
. eHTpanbHUN  0buMCIOBaNbHUIA  MOAYNb ANS 0OpoOKM  moriku,
Arduino Nano V3 Lerp Ay A P

34MTYBaHHS Ta reHepaLii curHanis

IMporpamoBaHuit peauctop X9C102

Lincppose KepyBaHHsS aHanoroBum ONOPOM, MOZESHOBAHHS 3MiHHUX
napameTpis

LC-LM358-PWM2V

[MepeTBoperHs WIM-curHany B aHanorosui ans cumynsuii LLAT

Crabinizatop LM317

3HWxXeHHs Hanpyrv 3 12 B go 5 B Ans xuBneHHs MikpokoHTporepa Ta
iHWOI nepudepii

Caitnogiogu (8 wr.)

|HAVKaLiS CTaHY OTIYHKUX BUXOAIB

PesncTtopu obmexysanbHi (330 Om)

3axucT CBITNOAIOAIB Bif NEPEBAHTAXEHHS CTPYMOM

HacTynHMM eTanom € CUMHTE3 CXeMU ENEeKTPUYHOI CTPYKTYPHOI Ta CXEMOTEXHIYHE MOAENOBAHHS.
CTpykTypHa cxema, npefcTaBneHa Ha PUCYHKY 1, [O3BONSE BisyanidyBaTW 3arafibHy OpraHisauito ii
(DYHKLOHANbHWX BMOKIB Ta 3B’A3KM MiXK HUMM.

+5V

byiok sxuBIeHHA

GND

[IporpamoBanuii
pesuctop X9C102

+12V

GND

[TepersoproBau
LLIIM/A
LC-LM358-PWM2V

+12V
+12V —I—D vin | aGinizarop | Vou — +5V
GND 1 J_— GND LM317 GND j_
+5V
— +5V
i GND
3 USB
KlF————F——{Discrete MK/ T iic LabVi
>l Analog nrepdeiic LabView
MikpokoHTtponep
Arduino Nano V3
[p—————————{Discrete D 8 Curnanisais
scretef————> . .
> Analog mere Psn ceitnoaioais, 8 oa.

Puc. 1. Cxema enekTpuyHa CTPYKTypHa CUCTEMM
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CTpyKTYpHO NpUCTpIl BKMtoYae B cebe HaCTyMHi By3nu:

1. Mogynb xvBneHHs 3 cTabinisaieto Hanpyru;

2. MikpokoHTponep Arduino Nano sk LieHTpanbHWin 064MCnoBanbHUI €NEMEHT;

3. Mogyni kepyBaHHs Ta reHepalji curHanis (X9C102, LC-LM358-PWM2V);

4. lngnkayinHuiA 6nok 3i caeitnogiogamu;

5. IHTepbenc ans 3'egHaHHS 3 NEPCOHANbHUM KOMIMIOTEPOM.

TabopaTopHO-MeTOAMYHUIA KOoMMNeKC nobyaoBaHo Ha 6asi mikpokoHTponepa Arduino Nano V3, skui
BMKOHYE (DYHKL|ii LIeHTpanbHOro noriyHoro 6noka, 3abesnevyioun 0bpobKy curHanis, KepyBaHHS 30BHILLHIMY
npuctposimmn Ta 0bmiH gannmm 3 MK vepes USB-iHTepdeiic. XKnBNeHHs cMCTeMM 3AIMCHIOETHCA Bif 30BHILLHBOMO
pxepena +12 B; a4ns KoMnoHeHTiB 3 Hanpyrot 5 B BukopuctoByeTtbes crabinizatop LM317.

[lo MikpoKkoHTposepa nigkntoYeHo nporpamosanui pesnctop X9C102, kepoBaHWid TpbOMa AUCKPETHUMM
curHanamu. Voro aHanorouit BiXig 34MTyeTbCs Yepes BOyaosaHuin ALIM Arduino Ans noaanbLUoro aHaniay.
Mogynb LWIM-AHanor LC-LM358-PWM2V imiTye undpo-aHanorose nepetBopeHHst: thopmosanuii LLIM-curHan
NepeTBOPHETLCA B @HANOroBy Hanpyry, keposaHy 3 LabView.

Cuctema mictutb 8 cBiTnogioais, nigkmoyeHnx 4o uudposux BuxodiB Arduino, wo 3abesnevytoTb
IHOMKaLito poboTK NOrYHUX eNeMEHTIB Ta TpUrepiB. YNpaBniHHA KOMNNEKCOM peanisoBaHo Yepes iHTEPaKTUBHY
naHenb LabView, sika o3Bonse 3agaBatv napameTpy, 30iNCHIOBAT KOHTPONb i BidyanisyBaTu pe3ynbTaTy.

[1ns nepeBsipky NpaBubHOCTI NOBYA0BM NOTik pOBOTH CUCTEM Ta BUSIBNIEHHS MOXIUBIX NOMWUIIOK LU
Ha eTani NPOEKTYBaHHS, Byno 34iNCHEHO CXEMOTEXHIYHe MoAentoBaHHS Y cepeposuLLi Proteus Bepcii 8.16. Lle
[03BONNUIO Y BIipTyarnbHOMY PeXxuMi nepeBipuTh yHKLiOHaNbHICTL cuctemu 63 HeobXigHOCTI di3nyHOI 3Bipku.
30BHILLHII BUrMSA CUCTEMM NPEACTABMNEHUA HA PUCYHKY 2.

1010 QF—————D 55 100 Q{3 RXD
1011 QD) MOS0 (D) TXD
1012 Q—m—) MISO
1013 Oeeee——{Q) SCK

1014 O——0) ADO

+12v

____________________ =
1 ok e 07 03 07 06 07 (3 05 1070

100 o—f Do VIN ;’g—o VIN f ? |

g N o [2L |

103 O 5 1p3 GND =423 | R3 R4 R5 R6 R7 R8 R9 R10

104 O—; D4 RST —fs—o RESET | 330 330 330 330 330 330 330 330

105 @——E— D5 AREF 12 O AREF  — |

106 &——2— D5 AT H2——0) AD7 E |

107 O—18 p7 A6 22— ADs

1 24 | D2 D3 D4 D5 D6 D7 D8 D9

108 O 1 s A5 [24 & aps

109 O =— D9 Ad 22—0 AD4 |

1010 > D10 A3 22— AD3

1011 & g D11 A2 %_OADZ |

1012 & 75— D12 Al 19_OAD1 |

1013 O——15 p13 a0 12— Ao i

|
|
|
|
|
|
|
|
|
|
I ARDUINO NANO
|
|
|
|
|
|
|
|
|

1016 —————0) AD2 =
1017 D) AD3 R11 i
1018 AD4 105 O 3 +

1019 AD5 10k z
SDA -
scL LA
C1 i

P1 10u

— RTS

O error O
COMPIM

Puc. 2. 3aranbHui Burnag mogeni B nakeTi Proteus

lMepwmm eTanom € nepesipka poboTH psay CBITNOLIOAIB, WO NPeaCcTaBnAaTb COBOK BUXOAM MOMYHMX
€IIEMEHTIB, @ CTaH CBITNOAI04a BU3HAYAETLCS pe3ynbTaToM poboTyH BiAMOBIAHOTO CUMYNBLOBAHOMO EfIEMEHTA.
LLUnsxom BignpaBku psioka 3 8 CUMBOMIB, KOXEH 3 SKMX MOXe MaTh 3HaveHHs “0” abo “1”, BinbyBaeTbes
KepyBaHHs cucTemoro. MikpoKOHTponep OTpUMye AaHi, aHanidye Ta BUBOAWUTL Ha psij CBITNOAIOAIB KOMBiHaLj0
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pesynbTatiB poboTK NOriYHMX enemeHTiB. B pesynbTati Oyno npoBegeHO CUMYNALiID YOTUPBLOX NOTYHMX
enemenris: |, ABO, BukntouHe ABO, HE; koxHOMy enemeHTy npusHadeHun csitrogiog R3, R4, R5, R6
BiANOBIAHO. B faHoMy BMNazKy 4OCTaTHLO KOMaHAM JOBXUHOK 7 CUMBOSIB, Tak Sk enemeHT HE Mae nuwwe oauH
BXid. Pe3ynbtati poboTu NpeacTaBneHi Ha pUCYHKY 3.

102 103 104 106 102 103 104 106 102 103 104 106

| | | | B | | L | | L | | L |

” R3 ” R4 [] R5 [| R6 R3 [] R4 ” R5 ” R6 ” R3 []R4 []R5 ” R6
330 330 330 330 330 330 330 330 330 330 330 330

Puc. 3. PesynbTart iHgukauii nicns signpasnexHs paakis “0000000”, “11111117, “1010101” signosigHo

HactynHum eTanom € nepesipka KOPEKTHOCTI 34MTYBAHHS aHaNOroBMX CUrHanis MiKpOKOHTPONEepoM, a
TaKOX nepefadi AaHMX Yepes MOCAIZOBHUM MOPT, AN LUboro 6yno 3MogernboBaHO CXemy, B SKil pyXOMui
KOHTaKT 3MIHHOrO pesucTopa nigknoyYeHo Ao aHanorosoro Bxogy AD6 nnatu Arduino. Taka koHdirypayis
[03BONSE 3MIHIOBATM PiBEHb Hanpyru, WO NOAAETLCA Ha BXi4 MIKPOKOHTPOMepa, WIISXOM 3MiHW MOSOKEHHS
noB3yHka 3MiHHOrO peauctopa. Arduino Nano 34nTye aHanmoroBwii CurHan 3a A0MoMorow BOyaOBaHOMO
aHarnoroBo-LMgpoBOro nepeTsoptoBava, Wo mae po3psaHictb 10 6iT, T06T0 Moxe noBepTaTi 3HAYEHHs Y
pianasoHi Big 0 go 1023. ®opmat oTpuMaHux faHux — uine 6e3sHakoBe uucrno unsigned int. 3uuTaHi gaHi
npeacTaBnsioTb Cob0K LMGPOBKIA eKBIBANEHT aHanoroBOi HaNpyru, WO NogaeTbCs Ha niH AB. Pesynbtaty
34MTYBAHHS MOXYTb BUBOAWUTUCA Yepe3 NocnifoBHUM NopT B nakeT LabView ans cnoctepexeHHs 3a 3MiHaMu
Hanpyr Ha rpadiky y pexumi peanbHOro Yacy.

Ha komn'totepi 6yno ctBopeHo nporpamy y LabView, ska Mae 38'930K 3 KOMYHiKaLinHAM MOPTOM, MOXE
34MTYyBaTM faHi y peanbHOMY Yaci 3 NEBHOK YaCTOTO OHOBIEHHS Ta BUBOAWUTY OTPUMAHE 3HAYEHHS Ha rpadik
Waveform Chart gnsi Bidyanisauii 3viH aHanoroBoro curHany y yaci. brok cxema TeCToBoi nporpamt HaBeeHa
Ha pUCYHKY 4. Ha puCyHKy 5 npefcTaBneHun Npouec 3MiHK Onopy Ta pesynbTyrunid rpadik B iHTepdeNnci
LabView.

VISA resource name

WVISAM~~ A5
e, 5
170 Tace
n'e‘sﬁ;*

Waveform Chart

x
-]

stop

[stor -
L TF

[

Puc. 4. briok cxema TecToBoro npoekTy B nakeTi LabView

TpeTin eTan — MOAEMNIOBaHHA NpOLECy LMPPO-aHanoroBoro nepeTBopeHHs. [ns [aHoro Kpoky
BMKOPUCTOBYETLCA TPETIN 3 (PINbTPOM HU3bKMX YACTOT Ta OnepaLiiHiuM NigcuroBadem.
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Amplitude
o o o w o
=] w - w L] w W wn o= w w
I | | | | | | | | | ]
E . I
'l

B
P-

Time

Puc. 5. [Mpouec 3miHK onopy pesncTopa Ta pesynbTyounid rpadik 3Ha4eHHs Hanpyru B nakeTi LabView

3rigHo nogaHoi komaHau, Buxig D5 MikpokoHTponepa reHepye LIM curHan, cepeHe 3HaYeHHs Hanpyry
SIKOrO 3aneXuTb Bif WMPKUHK iMNYNbCiB, TOBTO koediLlieHTa 3anoBHeHHS!. Ockinbku LUIM-curHan € nocnigoBHICTHO
NPAMOKYTHUX iMNYNbCIB, A1 OTPUMAaHHS HEenepepBHOTO aHanNoOroBOro CUrHamy peanisoBaHo (inbTp HU3bKKX
yacToT. Y cknagi cxemu ¢inbtpa BukopucTaHo RC-naHKy, WO 3rmamkye curHam, a Takox onepauinHuin
nigcunioBay, WO Mpauioe Y pexumi NoBTOploBaYa And 3MEHLUEHHS BMNWBY HABAHTaXEHHS Ha CurHan.
PesynbTyloya Harpyra 34uTyeTbCs aHanoroum BxogoM A7 MiKpokoHTponepa. Ha pucyHkax 6-8 nokasai
rpadikv BxigHoro LWIM-curHany Ta BennymHa BUXIGHOI HAaNPyru Npu PisHUX KoediLieHTax 3anoBHEHHS:

Puc. 6. MapameTp BUXigHOI Hanpyrv npu WwnapysaTocTi curHany 25%

Puc. 7. MMapameTp BuxigHOI Hanpyrv npu wnapysatocTi curHany 50%
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Puc. 8. MapameTp BuxigHoi Hanpyrv npu wnapysatocti curHany 100%

Y Mexax [ocnifpkeHHs Oyno CTBOPEHO [Bi B3aEMOAOMOBHIOKMI MPOrpaMHi YacTWHW: MpOLLMBKA
MikpokoHTponiepa Arduino Nano, sika BignoBigae 3a kepyBaHHs (isnyHUMM MoZynsiMu Ta 0BpobKy koMaHg, a
TaKoX BidyarnbHWN iHTepdenc y cepeposuwi LabView, wo 3abesneyye iHTEpakTWBHY B3aemopgilo 3
kopuctyBadem yepes [K.

[MporpamMHui Ko, peanisoBaHuin B cepeosuwli Arduino IDE, noBygoBaHo 3a NPUHLMNOM KOMaHAHOMO
aHaniay. Y ronoBHOMYy LMK MIKDOKOHTpOMepa MOCTIMHO BUKOHYETLCA NepeBipka HasiBHOCTI BXIAHWX AaHMX Y
nocnifgoBHOMY MoOpTy. Y pasi HasBHOCTI AaHWX 34YMTYETLCA MOBHWA TEKCTOBUM PAROK. [Ticns 34MTyBaHHS
BinbyBaETHCA aHani3 NepLIoro CUMBOSTY — BiH BU3HAYa€e TUN KOMaHAW y BUrMagi ByKBEHHOTO cuMBOSY. |HLWa
yacTMHa psaKa HTEPNpeTyeTbCs K YMCMOBWW napameTp, Skuid Oyae BUKOPWUCTAHO Yy BignoBigHOMY
(byHKLiOHanbHOMY 6oL,

OcHoBHi i nporpamu:

1) Npu BUSIBNEHHI KOMaHAW “b”, iHTepnpeTayis 3Ha4YeHb SK ABIMKOBMX BXiAHWUX CUTHaniB Ans NOriYHuX
€nNeMeHTIB, BUBEEHHS pe3ynbTaTiB NOriYH1X onepawin Ha psg CBITNOLIOAIB.

2) kKOMaHga ‘r’ aKkTMeye UM(pOBE KepyBaHHA nporpamoBaHuM pesuctopom X9C102: cnoyatky
BCTAHOBMIOETLCA HanpsmM 3MiHW onopy (Yepe3 niH U/D), aani reHepyeTbesa BignoBigHa KinbKiCTb iMMynbCiB Ha
ninii INC npu aktusHomy curani CS.

3) npu komaHgi “p”, BctaHoBNEHHS 3Ha4YeHHs LLUIM-curHany Ha niH D5 yepes cyHkyito analogWrite(), wo
[03BOSISE 3MIHIOBATH KOEQILLIEHT 3anOBHEHHS CUrHany.

IHTephenc kopuctyBada ByB CTBOPeHWl Ans 3abe3neyveHHs 3py4HOI B3aEMOAil MiXX KOPUCTYBAYEM i
anapaTHO YaCTUHOK cUCTEMU. BiH nogineHun Ha ABi YaCTUHW: niBa — CTaTUYHa, BIANOBIAAE 3a HANALLTYBaHHS
3B's3ky 3 npuctpoem (Bubip COM-nopTy, 3aBepLueHHst poboTi, Nnepemmkay akTUBHOMO pexumy), a npaea —
AWHaMiYHa, MICTUTb BKNagku nabopaTopHux pobiT, ski 3MIHIOKTL CBil BMICT 3anexHo Big obpaHoro
(byHKLioHany.

[MpaBa YacTMHa MICTUTb N'SATb BKNAZOK:

1. «JIP1 JloriuHi enemeHTU» O03BONSE KepyBaT Bxogamm noriyHmnx enementis |, ABO, XOR, HE Ta
crocTepirat CTaH BUXOAIB 3a JONOMOIOH CBITIOAI0LIB.

2. «JIP2 CymaTtopu» — Ue iHTepdenc ans poboTu 3 HaniBCyMaTopoM i MOBHWUM CyMaTOpOM; MICTUTb
nepemMukaYi 415 3afaHHs BXOAIB i CBITNOAI0AN ANS iHAMKALiT BUXIGHWUX CUTrHanIB.

3. «JIP3 Tpurepu» 3abesneuye pocnimkeHHs RS-, T-, D- ta JK-Tpurepis, peanizoBaHux y ¢opmari
KepoBaHMUX BXiGHWX CUTHanIB 3 BiZOOpaXeHHSM pe3ynbTarty.

4. «JIP4 ALM» — ue cumynsauis aHanoro-LudpoBoro NepeTBOPEHHS, KOPUCTYBaY 3afae Hanpyry 3a
pornomorot Ludepbnaty, a pesynbTar BigobpaxaeTbcs y BUMMSL4I UMKpoBOro kody, Aiarpamu Ta LuKanu
iHAMKaLi.

5. «JIP5 LIAlM» possonse 3apgaBatt LUMpoBe 3HAYEHHS yepe3 Habip nepemukadis i cnoctepiraty
BiANOBIZHY aHaroroBy Hanpyry Ha BUBOZi (rpadpik i CTPINOYHWI iHaMKaTOP).

IHTephenc Mae IHTYITUBHO 3pO3yMifly CTPYKTYpYy, 3 rpadiyHuMy enemeHTamu, CBiTnogiogamu,
IHOWKaTOpaMu Ta fiarpamamu, WO NOMeryoTb CIPUMHATTS NPOLECIB i NABULLYIOTb €(DEKTUBHICTb HAaBYaHHS.
Ha pucyHKy 9 npefcTaBneHuni 30BHILLHIN BUMNSS iHTEpGeCy 3 OQHIEK 3 aKTUBHUX BKIALOK:

IHTepcpenc LabVIEW Takox Bkntouae Moaynb 4n1s BinobpaxkeHHs Bigeo3obpaxeHHs 3 Bebkamepu, ska
BCTAHOBMIOETLCA Haf nabopaTopHUM CTEHOOM, L0 J03BOMSE KOPUCTYBAYY B peanbHOMY Yaci crocTepiraTi 3a
hi3n4HOI0 peakLlieto NPUCTPOIO Ha NoaaHi komaHau. [ins pobotn 3 Bebkamepamu B LabView BUKOPUCTOBYETLCA
mogynb NI Vision Acquisition Software.
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Puc. 9. 30BHiLLHIN BUrMSg iHTepdency kopucTysava

IV 062080peHHs

Y xoai BUKOHaHHS AocnimKkeHHs Byno peaniaoBaHO NOBHWIA WK po3pobku nabopaTopHO-METOANYHOIO
KOMMNMeKCy AN BWMBYEHHS LMGPOBOI ENEKTPOHIKM — Bif OOrpyHTyBaHHS NOTPeOW OO TECTyBaHHS rOTOBOI
cucTemu. Y LibOMy po3aini po3risiHEMO KITHOHOBI MPUMHATI PiLLEHHS Ta 0BFPYHTYEMO iX AOLINBHICTb.

Hacamnepeq, HeoOXigHiCTb CTBOPEHHSI HOBOI cucTemn Byna o6rpyHTOBaHa 4epe3 aHania iCHyYMX
pileHb. Sk nokasas ornag, 6inbLuicTb N1abopaTopPHUX CTEHAIB HA PUHKY MAKOTb HAAMLIKOBY (DYHKLIOHAMBHICTB,
BMCOKY BapTiCTb abo creLliani3oBaHi Ha iHWKX Hanpsamkax. BogHoyac y ccepi 6a30B0ro BUBYEHHS LGPOBOI
€NEKTPOHIKKN iCHYe AediuuT LOCTYMHWX, THYYKUX | KOMMAKTHWX pilleHb, SKi MOXHA Ierko iHTerpysatu B
HaBYarnbHWiA npouec. Lie 1 3yMOBMNO akTyanbHICTb pO3pOBKM Came Takoro TUMy CTeHAy.

dopMynOBaHHS TEXHIYHUX BUMOT 3LIMCHIOBANOCA 3 YpaxyBaHHAM SK OCBITHIX Linen Takux K HAOYHICTb,
NPOCTOTa BUKOPUCTaHHS, NMOrYHA CTPYKTYPa, TaK i TEXHIYHUX OOMEXEHD TaKMX K HU3bKE EHEPrOCNOXNBAHHS,
MiHIMyM 30BHILLHIX eNeMeHTIB, BignoBigHICTb piBHAM TTJ1-noriku. JaHun nigxig 4o3sonue 3abe3neqnTit NoBHY
BiANOBIAHICTL CUCTEMM TWUMOBMM NabopaTopHum 3agavam — cumynauis norikw, LWIM, ALM, LAM - 6e3
nepeBaHTaXEHHs 3anBUMM (OYHKLSIMU.

Bubip anapatHoi 6a3u ByB 3aiicHEHUI 3 POKYCOM Ha HanaHCi MiX (PYHKLIOHANBHICTIO Ta 4OCTYMHICTIO.
Arduino Nano V3 - nepeBipeHui, 3py4yHnin y nporpamyBaHHi Ta LUMPOKO NiATPUMYBAHWUA MIKPOKOHTPOMep.
Mogyne LC-LM358-PWM2V, ¢k npoctuit i edektmBHun cnoci6 peanisadii LA Ha ocHosi LWIM, i
nporpamoBaHuin  peanctop X9C102 - pang uUMPOBOro perynioBaHHS aHanoroBuWx napameTpis — €
onTUMarnbHUMK BUbopamu AN AEMOHCTpaUinHKX Uineir. CeiTnogiogn Ta pes3nctopu BUCTYNaTb HAaOYHUMM
iHOMKaTOpaMu, WO AyXe BaXNWBO B HaBYanbHOMY mpoueci Ans 3406yBayiB OCBITW WO BXOAATb Y chepy
€MNEKTPOHIKL. YCi KOMMOHEHTW NPOCTi AN MOHTaXy M He noTpebyloTb OoporMx abo CKmagHWX TEXHOMOiN
BMPOBHMLTBA.

CxemoTexHiYHe MmopentoBaHHs B Proteus [03BonMno npotectyBaTty noriky pobotn 6e3 gisnyHoi
peanisauii, O 3HAa4YHO 3eKOHOMWIIO PECYPCM Ha eTani HanarogkeHHs. BipTyaneHa cumynauis pobotu Arduino
B MOEQHAHHI 3 iHWMMW MOZYNsSMKU MOKasana BUCOKY e(EKTUBHICTb LbOrO MiAXody ANs LUBMAKOTO LKAy
nepeBipku: BBeeHHs-00pobka-BuBeaeHHs. Y Proteus Bynu amogenboBaHi Sk LMPOBI, Tak i aHanorosi naHku
— Bksmovatoun WIM, LIAM i nporpamoBaHuic pesncTop, Lo A03BONMO NEPEBIPUTI B3AEMOLII LUGPOBKUX Ta
aHanoroBux curHanis.

lMporpamHe 3abe3neyeHHsl, CTBOPEHE AN MIKPOKOHTpONEpa, Mae NpOCTy, ane rHyyky apxitektypy —
obpobka TekcToBUX kKoMaHa y dhopmarti “fitepa + Yucnosi 3HaueHHs” 3abe3nevye nerky maclutabosaHicTb 6e3
3MiHM CTPYKTYpY KoZy. ACUHXPOHHA poboTa 3 NOCifOBHUM NOPTOM BUKIHOYae HNOKYBaHHS LIMKNIB, LLO BaXKIMBO
Ans 3abe3neyveHHs YiTKoi peakLii CucTeMn Ha BXIaHi Aii.
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IHTepdelic y LabView govinbHo [OMOBHIOE anapaTHy YacTury. Moro 6araTopisHeBa CTPyKTypa A03BONSE
nerko aganTtyBaTi nporpamy Ao pisHWX nabopaTtopHux pobit, a rpadiyHe npeacTaBrneHHs curHanis pobuTb
B3aEMOZjt0 MaKCMMarbHO HAa04HOK ANns CTyaeHTiB. Lle pilweHHs o6paHo He nuiie 3 MipKyBaHb 3py4HOCTI, @ 1
TOMY, WO LabView € cTaHgapToM B iHXEHEpHOMY CepefoBULLi, OTXe — BUKOPUCTAHHSA OT0 B HaBYanbHOMY
NpoLeci NiaBuLLYE AKICTb NIATOTOBKM (haxiBLiiB.

[opatkoBo, BbyaoBaHa MigTPUMKa BiA€OCMOCTEPEXEHHS Ta NoBHa B3aemopis Yepe3 USB-iHTepdeinc
BiAKPMBAE nNepcrekTyBy AMCTAHLIAHOrO BWUKOPUCTaHHS nabopaTopHoro komnnekcy. CTydeHTW MOXyTb
nopasatu komaHau yepes MK, oTpumyBaTy BignoBigi, cnocTepirati 3a CTEHAOM Y PeXxMMi peanbHoro Yacy 6e3
notpebu nepebysanHs B nabopatopii. Lie pobutb cuctemy eekTMBHUM iHCTPYMEHTOM Ans 3MillaHoro abo
MOBHICTIO AMCTAHLHOMO HAaBYaHHS, L0 0COBNMBO aKTyanbHO B Cy4acHMX YMOBaX.

YCi NpUAHATI piLLeHHS MaKTb CNifbHY 03HAKY — BOHU OPIEHTOBAHI HA NPaKTUYHY e(DEKTUBHICTb B yMOBAX
OCBITHBOrO npouecy. lMpocTa CTpykTypa, AOCTynHa enemeHTHa 6a3a, noriyHa yHKLiOHAMNbHICTb i HAOYHMI
iHTepdeiic 3abe3neyyoTb NOBHE OXOMMEHHS TEM Kypcy 3 LM(POBOI €NEKTPOHiKkK, 36epiratoun npu LboMy
FHYYKICTb | MacLITaboBaHICTb.

V BucHosku

Y xofi pocnimkeHHs 6yno CTBOpPeHO NabopaTOpHO-METOAMYHY CUCTEMY, WO MOEAHYE MPOCTOTY
anapatHol peanisauii 3 (YHKLiOHANbHICTIO, HeOOXiAHOW [AnA SAKICHOrO BWKMAZaHHS OCHOB  LMAPOBOI
€neKkTPOHikK. Bci eTanu, Big aHanisy iCHYHUMX pilleHb 40 NPaKTUYHOMO TECTYBAHHS, MIATBEPANUIIN OOLINBHICTD
obpaHoro nigxoay Ao NobyaoBM HaBYaNbLHOTO CTEHAY.

3anponoHoBaHa cucTemMa BuWpilye npobrnemy HeaocTaTHbOI AOCTYMHOCTI CyvacHux nabopaTopHMX
3acobis, 3bepiraouM nNpu  LbOMY TEXHIYHY BIiAMOBIAHICTb TWUMOBMM BMMOraM OCBITHBOrO MPOLECY.
CchopMynboBaHi  TEXHIYHI BUMOTW [O03BOMWMM TOYHO BU3HAUMTU MeXi (YHKUiOHany, HeobxigHoro ans
e(eKTMBHOrO 3aCBOEHHA Matepiany. AnapaTHa YacTuHa Ha ocHoBi Arduino Nano Ta JOCTynHMX mogynis
BMSIBUNACA ONTUManbHO Ans peanisalii nocTaBneHux 3agay 6e3 HagMipHOI CknagHOCTi Ta BUTPaT.

CuctemMHe mMofentoBaHHs B cepeoBuLli Proteus migTBepamnno npaBWUsibHICTb JOMKK YHKLiIOHYBAHHS
NPMUCTPOK [0 eTany Koro isnyHol peanisayii. HamucaHa npowmska Arduino Ta iHTepdenc y LabView
3abe3neyyloTb 3pyyHY IHTEpPaKTUBHY B3aEMOZi0 3 KOPWUCTYBayeM, WO PobUTb CUCTEMY MPUAATHOK 4SS
pisHONNaHoBMX NabopaTopHMX 3aBaaHb.

OTpumaHi pe3ynbTaTit Y3romKyTbCa 3 OYiKyBaHHAMW Ta NiATBEPAKYIOTb €(IEKTUBHICTL BUKOPUCTAHHS
MIKDOKOHTPOMEPHOrO MigX0AY B HaBYamnbHUX LinsX. Y MOPIBHAHHI 3 paHille JOCTYMHAMW TPOMI3AKMMK Ta
[OpOrMMM CTeHZaM, po3pobneHa cuctemMa AEMOHCTPYE Kpally afanTMBHICTb, 3PYYHICTb Y BUKOPUCTaHHI Ta
FHYYKICTb LOA0 MoAudiKaLlil.

HaykoBa HOBM3Ha [OOCMIDKEHHS nonsdrae B noedHaHHi 6a3o0BMx anapaTHuX 3acobiB i3 Cy4acHUMM
3acobamu Bi3yanbHOr0 MOAENIOBaHHS Ta KEPyBaHHS, LIO [O3BONMMO peanidyBatn GaraTodyHKLiOHaNbHWIA
NabopaTopHWI IHCTPYMEHT NpU MiHIManbHWUX pecypcax.

[MpaKkTMyHe 3HaYeHHs nonsrae y MOXMMUBOCTI MPSMOTO BMPOBAKEHHS CTBOPEHOTO KOMMEKCy B
HaBYanbHWA NPOLEC TEXHIYHWMX chewianbHOCTe, a TakoX Yy MOro nofasblioMy PO3LIMPEHHI NS iHWKUX
pavcumnnnid. Cuctema MoXe CTaTM OCHOBOK ANS MOAAMNbLUMX HayKOBO-METOAWYHUX PO3POBOK, Y TOMY 4uchi
NOB’AI3aHMX i3 BUBYEHHAM MIKPOKOHTPOMEPHNUX CUCTEM, LIMAPOBOI ENEKTPOHIKM, ENEKTPUYHUX NEPETBOPEHD |
CUCTEM Bi3yasibHOrO MOHITOPUHTY.
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Abstract. The article reviews the use of artificial intelligence (Al) in higher education, which provides an understanding
of the main aspects of Al in education: the use of Al tools to solve educational problems; solving problems of student
engagement, educational inequality and time restrictions; the development of human intelligence alongside Al. The
main roles that Al takes on in education in higher education institutions are indicated. The novelty of the results obtained
lies in highlighting the positive and negative aspects of the application of Al in education, problematic aspects of the
use of Al in teaching chemistry and unresolved issues. The most effective possibilities of using generative Al in
conducting educational classes in the discipline of "Chemistry" and at the highest scientific level in conducting scientific
chemical research have been identified. The results of the study show that generative Al can be used in educational
classes in chemistry as a tool for creating an illustrative series, as an opponent, in monitoring with refinement of
analytics and with the creation of generalized models. The advantages of Al in the study of chemistry in conducting
student scientific research are considered: in analyzing large databases, identifying molecular properties, modeling
molecular structure, predicting chemical reactivity and properties of substances, creating innovations in chemical
research. Al can also provide a reduction in dependence on chemical experimentation. An example of our own
experience using Chat GPT when conducting scientific research with students is given: existing approaches to the
synthesis of ferrites are analyzed, the most optimal strategy for the synthesis of copper-zinc ferrites is selected, a
generalized model of possible properties of ferrites as useful technical materials is created and methods for their
research are analyzed. The synthesized ferrites have proven themselves as photocatalysts, oxidizers, sorbents,
compounds with superparamagnetic properties. The practical value of the article lies in the fact that it provides
stakeholders parties with information about the positive and negative features of the use of generative Al in higher
education and specifically in the study of chemistry.

Key words: higher education; teaching methods; artificial intelligence; discipline "Chemistry"; educational activities;
student scientific research.

LLUTY4HUI iHTENeKT Npu BUBYEHHI XiMil y 3aKnagax BULIOI OCBITU
Xob6otoBa E. b., lauexko B. B.

XapKiBCbKWUI HaLiOHamnbHMI1 aBTOMOBINBHO-0OPOXHIN YHIBEpCUTET, XapkiB, YkpaiHa

AHoTauif. Y cTaTTi 34INCHEHO OrNsA BUKOPUCTaHHSA LWTY4HOro iHTenekTy (LUI) y BuwWin wkoni, 3 AKkoro 3po3ymino
ocHoBHi acnekTu LUI B ocBiTi: BUKOpUCTaHHS iHCTpYMeHTIB LI Ans BUpilLeHHS HaBYamnbHUX NPoObnem; BUPILLEHHS
npobnem 3amny4eHHsi CTYAEHTIB, OCBITHBOI HEPIBHOCTI Ta TUMYACOBMX OBMEXEHb; PO3BUTOK MIOACHKOTO iHTENEKTY
nopsig 3 LLI. MosHayeHo ocHoBHi poni, siki 6epe Ha cebe LI npn HaBYaHHI y BULMX HABYaNbHWUX 3aknagax. HoBusHa
OfiepXaHuX pesynbTaTiB nonsrae y BUCBITNEHHi NMO3UTUBHIX Ta HEraTWBHUX acnekTiB Npu 3acTocysaHHi LI B ocBiTi,
npoBremHux MoMeHTiB BukopucTaHHs LI npu HaByaHHi Ximii Ta HeBMPILLEHUX MUTaHb. BUsBNEHO HanbinbL eqeKkTHBHI
MOXIUBOCTi BUKOPUCTaHHS reHepaTtueHoro LI npu npoBeAeHHi HaBYanbHNX 3aHATL 3 AUCLMNNIHK «XiMis» | Ha BULLOMY
HaykoBOMY piBHi Npu NPOBEAEHHI HAYKOBKX XIMIYHUX JOCTiMKeHb. Pe3ynbTaTn NpoBeeHOro AOCTIMKEHHS NOKa3yoTb,
Lo reHepaTusHuiA LI MOXNWMBO BMKOPUCTOBYBATU Ha HABYANbHUX 3AHATTSX 3 XiMil SK IHCTPYMEHT [N CTBOPEHHS
iMOCTPATMBHOTO PAAY, B AKOCTi OMOHEHTY, NMPW MOHITOPUHTY 3 YTOYHEHHAM aHamiTUKW Ta 3i CTBOPEHHAM y3aranbHEHUX
mogeneit. PosrnaHyTo nepesary LI y BMBYEHHi Ximii npy NpoBEAEHHI CTYAEHTCbKMX HAyKOBUX AOCTIMKEHb: U aHani3i
Benvknx 0a3 [daHuX, BUSBMEHHI MOMEKYNMAPHWX BnacTMBOCTEN, MOAEMOBAHHI  MOMEKYNAPHOI  CTPYKTYpH,
MPOrHO3yBaHHi XiMIYHOT PeaKTMBHOCTI Ta BNACTUBOCTEN PEYOBWH, CTBOPEHHI IHHOBALLI B XiMiYHWUX gocnimkeHHsx. LW
TaKoX MOXe 3abe3neunTn 3MeHLLEHHs! 3aneXHOCTI Big XiMIYHOro excnepumeHTy. HaBegeHo npuknag BracHoro
pocsigy npu BukopuctaHHi Chat GPT npu npoBeaeHHi HaykoBMX LOCTiMKEHb CMiNbHO 3i CTyAeHTaMu: NpoaHaniaosaHo
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iCHytOui nmigxogu 00 cuHTesy epuTi, 0bpaHO HanbINbL ONTUMAnbHY CTpaTeritd Ans CUHTE3Y MiQHO-LIMHKOBUX
tbepuTiB, CTBOPEHO y3aranbHEHy MOZENb MOXIMBUX BNACTUBOCTEN (DEPUTIB SIK KOPUCHWUX TEXHIYHWX MaTepianis Ta
obpaHo onTumarneHi MeToau ix gocnimkeHHs. CuHTe30BaHi hepuTy NposiBunm cebe sk hoToKaTani3aTopu, OKUCHUKH,
copBeHTW, cronyku 3 cynepnapamarHiTHIMKU BNacTMBOCTAMM. [TpakTuyHa LiHHICTb CTaTTi nonsrae B TOMy, WO BOHA
Hagae 3aLikaBneHum CTOpoHaM iHpopmaLito Npo NO3UTUBHI Ta HEraTUBHI 0COBNMBOCTI BUKOPUCTAHHS reHepaTUBHOTO
LUI'y BULL# LUK | KOHKPETHO NPY BUBYEHHI XiMii.

KnioyoBi cnoBa: Bulla OCBITa; METOAM HABYAHHS; LITYYHUIA IHTENEKT; AucunnniHa «XiMisy; HaByanbHi 3aHATTS;
CTYAEHTCbKI HAYKOBi JOCTIIKEHHS.

I Becmyn

B AaHmi yac CTyaeHTV BCTYNUIM B enoXy OCBiTK 21-r0 CTONITTS, WO Bigobpaxae 3HauHy TpaHchopmaLio
B MapagurMi HaBYaHHs. Buknagaui BULLMX HaBYaNbHUX 3aKMagiB TakoX CTUKAIOTLCA 3 BUMOramm 3aBxaun 6yt
KpeaTMBHUMM Ta iHHOBALiHUMK Y BUKnagaHHi gucumnniv [1]. [ocarHenHs B ranyai wryyHoro iHtenexty (L),
CTBOPEHHs BENUKIX 6a3 aaHux IHTEPHETY NPUHECTN HOBI MOXMBOCTI B CAhepy iHGhOpMaL,inHO-KOMYHIKaLiMHIX
TexHonorin [1, 2]. WI ctaB ronoBHUM KaTanisaaTopoM KapAuHasnbHOI TpaHcdopmalii B pisHUX rany3sx Haykw |
ocsitn. WI mMoxe 3poBuTM PeBONIOLIKD B OCBITI, BUPILLYKOYX KITOYOBI MPOBreMM Ta MOKPaLLyHYW JIOLCHKUN
iHTenekT. MoxHa BuainuTn mpu ocHogHi acnekmu LU e oceimi: BUKOpUCTaHHS iHCTpyMeHTIB LI Ans BupilLeHHs
OCBITHiX npobrem, 3miHa OCBITW 3 METOK 30CEpPEeKEHHS YBaAru Ha MIOACLKOMY iHTENEKTI Y CBITi, KEpOBaHOMY
LI, Ta HaByaHHs nogen WI ans 6esneyHoro Ta edekTUBHOMO BUKopUcTaHHs [3]. IHCTpymeHTw LI, Taki sk
afanTVBHI LWINSXW HaBYaHHA, aBTOMATWYHA OLjHKa Ta MEepCcOHasni3oBaHUMM 3BOPOTHWIA 3B'A30K, MOXYTb
A0MOMOITY BUKNaZa4vaM y BUPILLEHHI Takux Npobrem, K 3any4eHHs CTYLAEHTIB, OCBITHS HEPIBHICTb Ta TUMYaCOBI
obMmexeHHs1. [lyxe BaXIMBIUM € PO3BUTOK OCBITU ANs PO3BUTKY NIOACHKOrO iHTenekTy nopsaa 3 LWI. HeobxigHni
PO3BUTOK MKOMCLMNNIHAPHOMO aKaZeMIYHOrO IHTENEKTY, METaKOrHITUBHOIO IHTENEKTY Ta caMoedheKTUBHOCTI,
L0 CNPUAMAETLCS ANS NiATOTOBKM CTYAEHTIB [0 ManbyTHLOro, opieHToBaHoro Ha LUI.

BnposamxeHHs TexHonorii LI € 6araTorpaHHMM NPOLECOM, L0 BUKIMKAE LUMPOKE OBrOBOPEHHS Y
NpeLCcTaBHUKIB chepu OCBITU Ha BCiX piBHAX. Ha LbOMy eTani cTano 3po3yMifiuM HasBHICTb SIK BENWKWUX Nepesar
BukopuctaHHs Chat GPT Ta 1oro aHarnoris, a it BUHMKaOYMX Y 3B'A3Ky 3 LM npobnem. Tomy € akTyarnbHUM
BUSIBNEHHS JOAATKOBUX MOXIIMBOCTEN BUKOPUCTAHHS reHepaTuBHoro LUy BuMLLii OCBITY B LINOMY Ta KOHKPETHO
MPW BUBYEHHI NEBHUX AWUCLMNITIH, 30KpeMa XiMii. BusBneHHs npobneMHNX MOMEHTIB i HEBUPILLEHNX NWUTaHb,
PO3yMiHHS 0COBNIMBOCTEN 3aCTOCYBaHHS IHCTPYMeHTIB LU npu npoBeaeHHi 3BMYaHINX HaBYarbHUX 3aHATb i Ha
PIBHI CTYOEHTCbKUX HAYKOBWX [OCHIMKEHb CNpUse CyTTEBOMY MiABULLEHHIO €(eKTUBHOCTI HaBYarbHOro
npoueca. MogibHi JocnigpxeHHs € LikaBuMKU Ans BUKNagadis Ta CTyAEHTIB, SKi NPUIMMal0Thb Y4acTb Y HaBYaHHi 3a
PI3HUMM XIMIYHUMM CTIELianbHOCTAMM Y KNaCUYHKUX Ta TEXHIYHUX YHIBEpPCUTETAX.

OcHoBHOK MemOK OOCIOXEHHS € aHani3 nonepeaHix JoCnipkeHb Npo 3actocyBaHHs LUI npu BMBYEHHI
XiMil Ta 03HANOMMEHHSI 3 BNacHUM J0CBIAoM BukopuctanHst Chat GPT. [aHe gocnimkeHHs Takox CnpsiMoBaHe
Ha BUCBITNEHHS HEBMPILLEHMX NUTaHb Ta NPOBNEMHUX MOMEHTIB NP BUKOPUCTaHHI reHepaTtueHoro LIy BuLin
LLKOTI.

Il Mamepian i memodu docnioxeHHs

Crparerii HaB4aHHs LI noBWHHI BkNtouaTy NigBMLLEHHS 06i3HAHOCTi CTYAEHTIB, 3a6€3Mne4YeHHst HaBYaHHS!
BMKNagauiB, cTpaTeriyHe nnaHyBaHHs, HApOLLyBaHHSA NOTEHLiany Ta eTUYHUX MIpKYBaHb Mif Yac BAPOBagKEHHS
LI 0o BULWMX HaBYanbHUX 3aknagis [3].

OcHosHi poni, siki bepe Ha cebe LUl € HacTynHi [4]: aBuryH moxnmeocTen. LI reHepye anbTepHaTUBHI
cnocobu BupaxeHHs igei; onoHeHT. LUl BUCTynae sik OMOHEHT AN po3pobKM aprymMeHTy; TpeHep i3 cnisnpadyi. LLI
ponomarae rpynam gocsrati Ta BupilyBaTi npobnemu; nnaHyBanbHUK HaBYanbHuX 3aHaTb. LI gonomarae
BUKNagavy y NrnaHyBaHHi 3aHATTS Y4 [OOATKOBOro 3axogy; reHepartop TectiB. LI gonomarae Buknapayy
CTBOpPIOBATM TECTY 3 KiflbKOMa BapiaHTamu Bignosigei; nepcoHansHuid penetutop. LI HaBYae cTyaeHTiB Ta fae
HeramHMM 3BOPOTHUM 3B'A30K; AMHaMiYHMA ouiHioBaY. LI Hagae neparoram npogoifib KOXHOMO CTYAEHTa;
ansanHep. LI nonomarae npoTarom ycboro NpoLecy NpoekTyBaHHs; iHCTpymeHTapin. LI Hagae iHCTpymeHTM
ANS BUSIBNEHHS, BUBYEHHS! Ta iHTEpNpeTaLil AaHuX.

Y konTekcti ximii LI BigkpuB OBepi AnNS 3Ha4YHUX 3MiH y TOMY, SIK MW PO3yMIEMO, aHani3yemo Ta
3aCTOCOBYEMO 3HaHHA NP0 MOMEKYNApHY CTPYKTYPY, peakuiHy 34aTHICTb | Au3aH XIMIYHUX PEeYOBMH.
3actocyBaHHa LUl y HaBuaHHi Ximii MIiCTUTb Kinbka Baxnusux acnekTiB. OfHMM i3 HUX € nependadeHHs
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MOJIEKYNAPHUX BMAacTUBOCTEW, BiH HAZA€ MOXMMBOCTI MPOrHO3yBaTW XiMiYHi BMACTMBOCTI HA OCHOBI
MONEKYNAPHOI CTPYKTYpU. Lle mMae BEnukun BNAMB Ha CTPYKTYPY HOBUX MONEKYN, Po3poOKy NikiB i Av3amH
MaTepianis, siki MatoTb 6axaHi BnactmeocTi. LUl 3po6us Ginbl eHeKTBHUM MOAENIOBAHHS MOMEKYMSAPHUX
cTpykTyp [2]. Opyrvm acnektom € Te, Wo BukopucTaHHa LI B ximii nepeabayae aHania Benukux ob’emis gaHux,
4O [O3BONSE OTPUMYBATH LiHHY iHChopMaLito Mpo BrnacTMBOCTI Monekyn abo XiMiuHi B3aemogii. LLle ogHum
acrnekToM € Kpawwui [OCTyn CTyOeHTiB-XiMiKIB [0 BAOCKOHANEHUX Ta MepcoHanisoBaHUX iHCTPYMEHTIB
HaBYaHHS, CKNagHUX MPOTHOCTUYHUX MOJenen AN PO3yMiHHS MONEKYNSpHUX BMAacTUBOCTEN PEYOBMH,
CUMYTALii XIMIYHUX peakwii, BOHW MOXYTb NepeadaqnTi ekcrnepuMeHTanbHi pesyrnbTaTit 3 BUCOKUM CTYNEHEM
TOYHOCTI [5].

I rmboko npoHWKae i B XiMiyHi JOCRImKEHHs, sKi NPOBOAATLCA HA BCIX XiMiYHMX Kadeapax
yHiBepcuTeTIB. Y poboTi [6] noka3aHO pO3BUTOK LUTYYHOI HEMPOHHOT Mepexxi Chemception, sika NnpusHayeHa ans
NPOrHO3yBaHHS MONEKYNAPHWUX BNAaCTUBOCTEN 3 BULLIOK NPOLYKTUBHICTIO, HIX Y TpaauLinHUX Mogenen. Y crarTi
[7] nokasaHO BWMKOPUCTaHHSA MiAXOAY HEWPOHHO-CUMBOMIYHOrO MALUMHHOTO HaBYaHHA NS NPOrHO3yBaHHS
XIMIYHUX peaKui PeTPOCUHTE3Y, SKWUI € KIOYOBUM NPOLLECOM B OpraHiyHii Ximii. ABTOpW noeaHanu metoau
MaLUMHHOIO HaBYaHHS 3 CUMBOMIYHUMM NPELCTaBIEHHAMM B OpraHivHii XiMii. Lie Moxe maTtu ceprosHi Hacnigku
ANS PO3YMiHHA Ta po3pobKM NMpoLeciB MONeKynspHoro cuHTe3y. AsTopamu [8] CTBOpeHO nnaTgopmy Ans
TECTYBAHHS Ta MOPIBHAHHA Pi3HMX NiOXOAIB O MALUMHHOTO HaBYaHHA ANS MPOrHO3YBaHHS BACTUBOCTEW
Monekyn. MeTowo e 3abe3neyeHHs HagdiMHMX | NOCMILOBHWX CTaHAAPTIB OLiHIOBAHHA ANs OOCMIAHWUKIB, SiKi
3aMMaloTbCs PO3POOKOK anropuTMIB | MAalMHHUM HaBYaHHAM Y XiMii. Lle BHOCUTb BaXMBWA BHECOK Y
3MiLlHeHHs 6a3n 3HaHb NP0 eqPeKTUBHICTb METOZIB MALLMHHOMO HABYaHHS ANS NPOrHO3yBaHHS MOMEKYNSPHUX
BMacTUBOCTEN | € [y)Xe KOPUCHUM [OBISKOBUM MaTepiasniomM y NOPIBHAHHI €PEKTUBHOCTI PI3HUX anropuTMiB Y
XiMiyHOMY KOHTeKCTi. OBroBopreTbCA [2] BUKOPUCTaHHA migxody Garato3agayHoro rmubokoro HaBYaHHS B
KOHTEKCTi (hapmMaLEeBTUYHOI NPOMMCIIOBOCTI. BuKOpuCTOBYHOUM TMWMOOKI METOAWM HaBYaHHSA, U CTaTTs
HaMaraeTbCs iHTErpyBaTW Ta BMBYATM Kiflbka 3aBaHb OOHOYACHO, HanpuKnag, NporHo3yBaHHS BionorivyHOI
aKTUBHOCTI abo MOMEKYNsSpHUX BRACTMBOCTEM XiMIYHWX Cnofyk. 3HangeHo nigxig [9] A0 aBTOMAaTUYHOrO
MOIIEKYNAPHOrO MPOEKTYBaHHA Ha OCHOBI NEBHUX AaHuX. Migxig CNpsMOBaHMM Ha aBTOMATUYHE CTBOPEHHS
HOBMX MOMeKyn i3 6axaHWMM BAaCTUBOCTAMU Ha OCHOBI 6e3nepepBHOTO MPeACTaBIEHHS MOMeKynspHOI
CTPYKTYpH, L0 A03BONSE €GOEKTUBHO MoZentoBaT ByaoBy MOMEKyN Ta BUKOPUCTOBYBATU METOAN MALUMHHOMO
HaBYaHHS 4ns NPOrHO3yBaHHA BMAcTMBOCTEN abo (PYHKLiA OTPUMaHMX Monekyn. Taki Mmigxoau CTBOPHOOTH
MilyHy OCHOBY Ans Ginbll aBTOMATWU30BaHMX Ta iHHOBALIMHMX NIOXOAIB 4O MOMEKYNSPHOTO AW3anHy B XiMil.
AsTopu cratTi [10] 0OroBOpKOKTL 3aCTOCYBaHHS TEXHIKM MALUMHHOMO HAaBYaHHS B MOMEKYMNSAPHIA i
MaTepianosHasuin cdepax. NokasaHo, O MalUMHHE HAaBYaHHS CTano AYXEe KOPUCHWM iHCTPYMEHTOM Ans
NPOrHO3yBaHHS, aHaniay, Ta NPOEKTyBaHHS BNACTUBOCTEN HOBUX MOMEKYN i maTepianis. ABTOPK MOSICHIOThH
Pi3Hi 3aCTOCYBaHHS MALLMHHOMO HaBYaHHSA NS NPOrHO3yBaHHS BMACTMBOCTEN MaTepianis i nowyky 6axaHux
MOSIEKYNAPHUX CTPYKTYP, @ TaKOX INKCTPYIOTb, SK LS TEXHOMOr Npuckopuna nporpec y ranysi Xximii ta
AOCRIDKEHHs MaTepianis.

BukopuctoByBanucs HacTynHi METOAM [LOCHIDKEHHS: ONWUCOBO-AKICHUA METOL, TEOPEeTUYHWA Ta
MeTOZOIONYHUI aHani3 HayKoBOI Ta HaBYanbHO-MeTOAMYHOI NiTepaTypu. 36ip AaHMX 34iACHI0BaNy i3 mxepen,
SKi BignoBigaloTb TeMi 4OCNIIKEHHS, @ caMe 3acTocyBaHHs LI B OCBITI Ta y HaBYaHHI XiMil.

Il Pesynomamu

BukopucmatHs 2eHepamueHo20 LUl Ha Hag4anbHUX 3aHAMmMSX 3 ucyuniHu «Ximisi».

Mw 3actocoBysamm LUl y HaByanbHOMY npoueci B pisHux skocTsix. Hawnyactiwe Chat GPT
BMKOPUCTOBYBABCS CTyAEHTaMW [N HaAWKTYBaHHS TEKCTY 3 aHanisoM KOHTEKCTY, SK iHCTPYMEHT Ans
CTBOPEHHS iMIOCTPATUBHOMO psAAY, NpeseHTauin Ans [OOKNafiB CTYOEHTIB Npu 3axucTi pedpepartis, Ha
KOH(bepeHLisx pi3HUX piBHiB. Buknagadi Takox sukopuctoBysanu LI ans cTBOpeHHs npeseHTauiit Ans pisHuX
BMAIB HAaBYambHUX 3aHAT.

Kpim Toro, LI BukopucTOBYBaBCA rpynamm CTyAEHTIB SIK MOTYXKHWUIA IHCTPYMEHT MOHITOPUHTY ANns BinbLy
TOYHOI aHaniTUKW, AN BW3HAYeHHs neBHOi npobnemu. Hanpuknag, 3a gonomoroo Chat GPT cTygeHTu
CTBOpOBANM y3aranbHeHy Mogenb sBuwa (npouecy, BRacTMBOCTEN XIMIYHUX CMOMYK) Y BUMMSLI CXEMU Yu
intoctpauji. Mpy LbOMy KOXEH i3 CTYAEHTIB NPMBHOCWMB LWOCL CBOE. [lpaBUnbHICTL nobymoBW MoZeni
nepeBipsnaca 3a HasBHICTIO BCIX KOMMOHEHTIB sBMLLA, MOCMIZOBHOCTI nepebiry npouecy 3 LOCArHEHHSM
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KiHLeBoro pesynbTaTy Towo. CTBOPEHHs 3a MOAIGHMM MPUHLMNOM MEKUiHOI npe3eHTauii BuKnagadamm
kacdheapu HaBeaeHo Ha puc. 1.

Humepusauua NO,
HitporeH(lll) okeng (asotuctuii anrigpua) N,O,4

NO + NO, « N,O, 2NO; > N0s+ 0
Bynosa monekynu lt—
3abapsneHHs NO,
@) OO0 @) ras piauHa TBepae Tino
Bypuii XoBTa 6e3bapBHe
o ia / \ Bynosa Monekyn
N wryn N N 129,8° i O\\ /’,O
P N‘k‘ //N_N\‘.
120700 O 0 o 0
Peakuis 3 Bogoto O O XiMiYHi BNnacTuBocTi

N,O, + H,0 — 2HNO,

Peakuis 3 Bogoto

HitporeH(IV) okeup (piokeung asoty) NO, — ras 2NO; + HO — HNO; + HNO;
YepBOHO-BYporo Konbopy 3 nyramu
OpepxaHHs 2NO, + 2KOH — KNO; + KNO, + H,0

m OkncHeHHst NO
m HarpiBaHHs Pb(NO;),
m Peakuia NaNO, + H,SO, — NO O] NO,

P

‘- i =

Puc. 1. MpeseHTayist 4o posginy «HitporeH», 3MIiCT AKoT onT1MI3oBaHMIA 3a gonomoroto LU

PosknapgaxHs t > 500 °C
2NO, — 2NO + O,

OKUCHI BNacTUBOCTI —
rOpiHHA B
cepeposuLi NO,:
C,PS

«Jlucsumin xsicT»
lopiHHa Mg B NO,

Bknap LI B gaHomy Bunagky nonsrae B ONTUMI3aLlil 3MICTY, 3'€4HaHHI Ha OQHOMY apKyLLi CXeM CTPYKTYp
MONEKyn okcuaie HiTporeHy, ix (isnyHMX i XiMiYHMX BRMAcTMBOCTEW, a TakoX Y miabopi inocTpauiinHoro
MaTepiany. [eski nepeTBOpeHHs Oyno 3anponoHOBaHO MOAATW Y BUMMALI NMaHUIOXKKIB nepeTBOpeHb. Ak
pesynbTaT AOCArHYTO MOBHOMO 3anOBHEHHSI apKylwa 6e3 nepeBaHTaXeHHs Ta 3 MOBHUM 0B’'€MOM 3HaHb, SKi
MatoTb ByTW y CTyAeHTa 3 LibOro NUTaHHs.

LUTY4HMI iHTENeKT TakoX Mir BUCTYNanu sik ONOHEHT: nocnifnkysasLumcs i3 LI B pamkax nesHoOi Temu,
CTYOEHTM NOBWHHI By HanucaTh apryMeHTOBaHe ece Ta nogaTti oro y hopymi B eNEKTPOHHOMY KypCi-pecypci.
Lle ayxe BaXnmBO Ha 3aKnOYHOMY eTani BUBYEHHS NEBHOTO po3giny aucumnnisv. Lle gonomarano cTygeHTam
BMOpaTn HeobXigHWA matepian, BiACiATW BCe HenoTpibHe, knacudikyBaTW NpoLecu, BRacTUBOCTI PEYOBWH,
AOTPUMATKCh NOTYHOI NOCMIZOBHOCTI y BUKNagi CyTi npobnemu.

[MTepesazu LUl y susyeHHi ximii npu nposedeHHi Haykosux AoCTidKeHb.

3HayHa YacCTuHa CTyAEHTIB LiKaBUTbCS NPOBEAEHHSM HayKOBUX AOCTIMKEHD i3 paHHIX KYpCiB HaBYaHHS,
TOMY [OUINbHO pO3rnsigati acnekTu BukopucTanHs LI cTyaeHTamm Ha Binblw rnMbGOKOMY HayKOBOMY piBHI.
OcHoBHi HanpsiMu BuUkopucTaHHs LI B faHoMy nnaHi Ta ovikyBaHi pe3ynbTaTh i pO3LWMPEHHS MOXITMBOCTEN 415
AocnipKeHb NpeacTaBneHi B Tabnuui 1.

BnacHui gocsig npu BukopucTanHi LI npu npoBefeHHi HaykoBUX OOCTIMKEHb CRiNbHO 3i CTYAEHTaMu
NosiAraB y BUBYEHHI HAMWU METOAIB CUHTE3Y Ta BNAaCTUBOCTEN MiGHO-LIMHKOBMX (hepuTi. Mu BukopucToByBanu
koMBiHaLito Takux yHKLi reHepaTtmeHoro LUI, sk aHani3 gaHux, NPOrHO3yBaHHS Ta CTBOPEHHS y3aranbHEHOI
mogeni. 3a gonomoroto Chat GPT mu npoaHanisyBanu icHytoui nigxoam Ta MeToamn CUHTe3y depuTie, BUbpanm
HanbinblW ONTUManbHy cTpaTerito AN CUHTesy epwuTy i3 BMICTOM Migi Ta uuHKy. [ani ctygeHtamu 3a
ponomoroto LUI Gyna cTBopeHa y3aranbHeHa MOZENb MOXIMBUX BNIACTUBOCTEN (DEPUTIB SIK KOPUCHUX TEXHIYHIX
maTepianis, 0bpaHi BNacTMBOCTI (PepuTiB HaMUiKaBiLLi ANs HALIOrO AOCMIMKEHHS Ta METOAM iX AOCHImKEHHS.
CuHTE30BaHi MigHO-LMHKOBI (hepuTn nposiBunn cebe gk hoTokaTanisaTtopu, OKUCHWKM, COPBEHTH, Y HMX
BMSBIIEHO CyneprapamarHiTHi BnactueocTi. Ha puc. 2 npeacrasneHa OfHa 3 npeseHTauid Ans HayKoBOro
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[oKnagy, matepian go skoi 6yno BigibpaHo 3a gonomoroto LI 3 Benukoro obcsry ekcnepuMeHTanbHUX AaHnx
K HaBINbLL JOKA30BWIA LWOA0 (i3NKO-XiMIYHIUX BNACTUBOCTEN (DEPUTIB.

Tabn. 1. Hanpsimu BuKopucTaHHs reHepatsHoro LIy HaykoBMX XiMiYHWX JOCTIMKEHHSX Ta iX nepesaru

HanpsiMok BukopuctaHHs LI

[Nepesaru BukopucTaHHs LI

[porHo3yBaHHst
MOMNEKYNAPHUX BIACTUBOCTEN
Ha OCHOBI MOIEKYNAPHOI

CTPYKTYpH

Bucoka TOYHICTb NPOrHO3iB peakwinHoi 3aaTHOCTI, CTabinbHoCTi abo
IHLIKX BNACTMBOCTEN MOSIEKYSN.

MogentoBaHHs MONEKynApHOI
CTPYKTYpH

BrkopuCTOBYHOUM METOAN MALLMHHOTO HABYaHHS Ta HEMPOHHI
Mepexi, LI Moxe NpuWBMALLIMTY NPOLEC MOAENBAHHS
MOMEKYNSPHUX CTPYKTYP, 3abe3neyytoun eqekTUBHILLY po3pobKy
HOBMX MOMEKyI.

AHani3 Benukux 6a3 XimivuHux
[aHnX

LUl 3paTHMi Wwenako 06pobnsaTy it aHanisyBaTy BENUK 06'eMm
XiMIYHWX JaHKX, JoNOMarak4y BUTAryBaTH NPUXOBaHi
3aKOHOMIPHOCTI, 3B'Ai3KM Ta TeHAEHL;l.

[MpOrHo3yBaHHs XiMiYHOI
peakTUBHOCTI Ta
BJTACTUBOCTEN PEYOBUH

LI no3BOMISIE TOYHILLE MPOTHO3YBATM XiMIYHY peakLiHy 34aTHICTb,
[03BONAKYN PO3pOONATU HOBI TEXHIYHI MaTepiany 3i cnevianbHUMK
BMACTMBOCTAMM, BinbLL ePEKTUBHI XiMi4Hi KaTanisaTopu i HOBI MiKW.

3MEHLLIEHHSI 3aneXHOCTi Bia
eKCNepUMEHTY

3aBasK BUCOKUM MOXNMBOCTSAM NPOrHO3yBaHHs LI moxe
AO0MOMOITY 3MEHLLNTY KifbKiCTb MOBTOPHOBAHWX EKCEPUMEHTIB,
3a0LLaamMBLLN Yac | pecypcum XiMiYHUX JOCTIMKeEHb.

[HHOBaUiT B XiMIYHUX
LOCHiAKEHHSAX

3acrocyBaHHs LLI B xiMii BigkpuBae ABepi AN NPOPUBIB, NMPUCKOPIOE
BIOKPUTTS HOBMX XiMiYHIX peYOBUH i 3abe3nevye rmubLue posymiHHS
MOMEKYNISPHUX BACTUMBOCTEN.

OnTumisauist XiMmivHoro
npouecy

3aBsKM KpaLLMM MOXITMBOCTSAM MPOrHO3yBaHHS Ta MOLESTOBaHHS
LUl moxxe fONOMOrTM ONTUMI3yBaTM XiMIYHI NpoLiecK Ta NigBULLMTK
e(PeKTUBHICTb BUPOBHULITBA Ta SKICTb MPOAYKLT.

®Di3nKo-XiMiYHi BNacTUBOCTI MiAHO-LUUHKOBUX hepuUTiB

X300 S50pm 0002 N3

MeTtog pacTpoBOi eNneKTPOHHOI MiKpocKonil
Mosepxua theputy cknagy Zn, z;sCu, Fe, 4,0,

0,01 X

0,008

crin

0,006
0,004

0,002

Metop cnekTtpodoTomeTpil

3MeHWeHHA KOHLEeHTpauii MeTuneioneTy y yaci npwm aii

theputy

MonepeaHin XiMivHMIA CUHTE3

CnisocamxeHHA rigpokcuaie metanie

xCu? + yZn* + zFe** + nOH- — Cu,Zn,Fe-(OH),|
OxucHenns Fe(ll)

Cu,Zn,Fe.(OH), ~ 2H,0, — Cu,Zn,Fe.O; + nH,O + (4-)H"

6. cmu g

MeTton ®apanes 3 BUKOPUCTAHHAM
104 BGanicTMyHoro marsitomeTpa

- i‘!hluudam WMOBW BHHOMAU|QE

=

9% o
wac, roa . 10

H.

3anexHicTe NUTOMOI HamarHiueHocTi epuTy O Bif
HanpyXeHoCTi MarHiTHoro nons H

Puc. 2. lNpeseHTauis o HaykoBOro A0OKNaay 3 BNacTUBOCTEN CUHTE30BaHWX (hepuTiB
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IV 062080peHHs

[Mpobnemu, 3 aKUMU cmukatombCcs ni0 Yac enpogadxeHHs LU y Hag4yaHHS XiMii.

1. AKICTb i KiNbKICTb BiANOBIAHMX XIMIYHWNX AaHMX YacTo € Npobnemoto, AOCTYNHI 6a3n AaHUx obmexeHi B
OXOMMeHHi abo Pi3HOMAHITHOCTI, WO MOXE BMMHYTK Ha TOYHICTb i y3ararbHEHHs NobyaoBaHMX MOAENEN.
[oCTynHiCTb AaHnx 0OMeXyeTbCsl MOBOH, Ha Sikil pobutbest 3anuT. Haibinbw poswmpeHa 6as3a gaxux LU
aHrMINCbko MOBOKW. TOMYy MNpU NOraHOMYy BOJFOAIHHI CTyAEHTaMW LIE MOBOK, NP HEKOPEKTHO abo
HenpaBuIbHO CCHOPMYNLOBAHOMY NUTAHHI MOXHa OTPUMATK CMPOLLEHY BianoBiab abo B3arani ii BiACYTHICTb.

2. MNepesipka mogeni. CknaaHi Moaeni 4acTo Baxko iHTepnpeTysaty. Lie moxe 6yt npobnemoto B Ximii,
[ie BaXIMBICTb PO3YMiHHS MOMNEKYNAPHOI CTPYKTYPY Ta B3AEMOLIN € KNHYOBOK.

3. ETuka Ta 6e3neka. KoHdigeHLUinHi aaHi B XiMiYHUX JocnimkeHHsX HeobxigHo 36epirati B 6e3newi,
0co6nmBo nig vac BukopuctaHHs metoais LU, ski notpebytoTb AocTyny A0 KOHMIAEHUNHMX AaHUX aB0 LiHHUX
ekcnepumeHTis. BukopuctanHa LI nig vac BWMBYEHHS XiMil TaKOX BWKIMKAE €TWYHI MUTAHHA LOAO
BiANOBIAANbHOr0 BUKOPUCTAHHS LiET TEXHOMOTIT, Hanpuknag, npu po3pobui HoBUX nikiB a60 6i0NOrYHO-aKTUBHMX
XiMIYHUX PEYOBMH.

4. AnropuTMivHi Ta obuncnioBanbHi obmexenHs. Anroputmu LI He € gockoHanMMK Ta BCe e MatoTb
0OMEXEeHHs B PO3YMiHHI CKNagHWX Mogenen y xiMiyHux gaHux. BukopuctanHsa texonorii WI B ximii Bumarae
NOTYXKHOT 0BYMCNIOBABHOT iHGPacTPYKTYpK Ans 06pobku Ta aHanisy Benukux 06’'eMiB JaHuX, L0 MOXe CTaTu
nepeLLKoAot Ans AesKUX JOCNILHWKIB.

5. IHTerpauist 3i 3HaHHAMM AoMeHy. Po3ymiHHs pesynbTatis LUl B XiMiYHOMY KOHTEKCTI Ta X iHTerpauis 3
HassBHUMM XIMIYHUMMW 3HAHHAMM € [O4ATKOBUM BUKITKOM.

6. ManbyTHi BMKNMKK. TOCTiNHE PO3LUMPEHHS XiMiYHMX 3HaHb | TexHonorin LI Bumarae nocTiiHoro
OHOBJIEHHS iCHYIOUMX MOAENeN, WO BUMarae Lo4aTKOBUX LOCHIZKeEHb.

BupiweHHs unx npobnem Bumaratume cniBnpaLli M XiMikamu, KOMM'toTepHUKaMK Ta excniepTamm 3i LI,
o6 nogonaTtn 0bMeXeHHs, NOKpaLWMTH iHTepnpeTauito Ta 3abeaneuntn 6e3neky Ta eTuky 3actocyBaHHs LIy
HaBYaHHi XiMmil.

HesupiweHi 3a2anbHi numaHHs sukopucmatHs LU, wjo Hanpsimy nog’a3aHi 3 0c8imor.

ICHYe HOBE coLjianbHO-NCUXOOriYHE SBNLLE Y BUrMSAi (hopMyBaHHs neBHoi 3anexHocTi Big LI, sike Tpeba
BMBYATY 3 MOMNSAAY Pi3HUX MiKKYNbTYPHUX BiAMIHHOCTEN 0COOUCTOCTI.

3apeecTpoBaHuii NpuxoBaHuil HeraTueHuiA BNNnB Chat GPT Ha KOrHiTBHE GhyHKLiOHYBaHHS 0COBUCTOCTI
YYHIB, CTYAEHTIB, JOPOCINX.

Y ubOMy nnaHi Hamu Gyno NpPOBEAEHO HACTYMHe AOCMIMKEHHS: rpymy CTYAEHTIB PO3ginunu Ha [ABi
nNigrpynu, OAHIN i3 SKMX J03BONKUIK BinbHO kopucTyBaTucs Chat GPT npu BignoBiasix Ha 3aHATTSX. Ix Bignosigi
Bynn Binbll PO3rOPHYTUMM Ta aprymeHToBaHuMu. OpHak npu KiHLEBOMY TECTyBaHHI, MPOBEAEHOMY Y
TpaguuitHOMy BUrMS4i 3a AONOMOrOK TECTOBMX 3aBfAaHb Pi3HWX TWNIB Ta PIBHIB CKNALHOCTI, CTYAEHTM L€l
Nigrpynu nokasanu HWKYMA piBEHb 3HaHb Ta BMiHb. Lle Lie pa3 Haronowye Ha TOMY, L0 BMKOPUCTaHHS
reHepatusHoro LI B OCBITi Ma€ HeBMpILLEHI NPOBeMI Ta PU3UKI COLLiaTbHOMO 3HAYEHHS.

3anuiatTbCa HEBMPILLEHUMN NUTAHHS BUKOPUCTaHHS 3reHepoBaHmx LI TekcTis.

Ockinbki BOHU BrepLUe CTBOPEHI, TO CUCTEMM aHTMNNariaTy He QiKCYHTb IX SK nnariaT i B TOW Xe Yac e
TEKCT HE € MPOAYKTOM PO3yMOBOI AisNbHOCTI Camoro CTydeHTa. TOMy MOXIMBa 3aMiHa iCTUHHOTO npouecy
HaBYaHHS LUTYYHUM IHTENEKTOM, @ He NOro BUKOPUCTaHHS SK JOMOMIKHOTO IHCTPYMEHTY. Takox Bigomo, wwo LI
MOXe BUragyBaTi He NuLE NOCUNaHHS, a 1 cami hakTi. TobTo icHye pusuk, Lo, BukopuctoBytoun Chat GPT B
SKOCTi PEneTUTopY, CTYAEHTU MOXYTb i3HaTUCS LLOCh, BiAMIHHE Bif iCTUHHWX (haKTiB, SBMLY, i npoveciB abo Big
TOrO, WO IM HANeXuTb 3HATW.

3anuwatoTbCa BiZKPUTUMM NUTaHHS iHpopMaLinHoi Gesneku npu BukopuctanHi LW, Tak sk Chat GPT
CUpaeTbCs Ha BeCb MacuB iHGhopMaLyii, Lo iCHYe Y CBITi, BKIMKOYaOUM AaHi 3acobiB MacoBoi iHGhopmaui, Lo
ocobnmeo Hebe3neyHo B nepiog BiMCbKOBOI arpecii Mo BiAHOLWEHHK A0 YkpaiHW. Tak, 3anexHo Big MOBU
cninkysaHHs i3 LI cyTTeBO 3MiHI0LTLCA BignoBidi, ki gae LLI, 3okpema, Lo CTOCYTLCS NOMNITUKM, BINCHKOBUX
Ail, HANEeXHOCTi TepuUTOpIil TOLLO.
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V BucHosku

[MpoaHanizoBaHo 3HauyLwicTb iHTerpauii LUI B oCBiTY Ta MOr0 OCHOBHI POSi: ABUIYH MOXNUBOCTEN NpU
reHepauii anbTepHATUBHIUX CNOCOGIB BUPAXeHHS igei; ONOHEHT Ans po3pobKku apryMeHTY; TPEHeP i3 cniBnpali
rpyn CTyAEeHTIB; NnaHyBaribHUK HAaBYalbHUX 3aHATb; reHepaTop TECTIB Pi3HUX PIBHIB CKNAAHOCTI; NepCOHaNbHUMA
peneTuTop; AMHaMIYHUM OL|iHIOBaY 3 HaAaHHAM NPOQINo KOXHOrO CTyaeHTa; ansaiHep; WI Hagae iIHCTpyMeHTH
ANS BUSIBNEHHS, BUBYEHHS! Ta iHTepnpeTaLlii AaHunX.

[MokasaHo, o LI moxe edheKTMBHO BMKOPUCTOBYBATUCA SK Mif Yac NPOBEAEHHS HaBYarlbHUX 3aHATb 3
XiMil, TaK i B HayKOBWX JOCTIIKEHHSX CMifbHO 3i CTyAEHTaMK, HaroroLeHo Ha nepesarax Takoro nigxoay. LU
MOXe LUBMAKO 0BpobnsaTH N aHani3yBaT BENWKI XiMiYHi AaHi, 4O3BONS0YM BULINATIA NPUXOBAHI 3aKOHOMIPHOCTI,
3B'A3KM Ta TeHAEHUT 3i cknagHux Habopie aaHux. 3actocyBaHHs LUI y BMBYEHHI Xximii BigkpuBae asepi ans
NPOPUBIB, MPUCKOPIOE BIOKPUTTS HOBWX XiMIYHMX PEYOBMWH i 3abesnedyye rnmbLie po3yMiHHS MOMEKYNSAPHUX
BnactusocTen. LUl He TinbkW nokpallye Npolec HaBYaHHS XiMii, ane TakoX BHOCUTb CEPUO3HI 3MIHW B Te, SK
NPOBOAATLCA XiMiYHi 4OCRiAKEeHHS Ta po3pobku. Lie Hagae MOXIMBOCTI AN1st noganbLUnX iHHOBALi Y ranysi Ximii
Ta 3abesneyye MiLHy OCHOBY Ans MaibyTHbOro nporpecy. ABTOpU 3HAWOMMATb i3 BNACHUM AOCBIAOM Npu
BuKopucTaHHi LI npu npoBeaeHHi HaykoBKX LOCHIMKEHb.

Y nepcnektusi Byae akTyarnbHUM BUPILEHHS BWSIBIIEHWX Mpobremu, 3 SKUMKU CTUKaKTbCA Mig Yac
BnpoBamkeHHs TexHosorin LI nig yac HaB4YaHHS XiMiT, @ TaKOX HEBUPILLEHWX 3arasibHIUX NUTaHb BUKOPUCTAHHS
LUI B ocaiTi.
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Abstract. The article presents a comprehensive analysis of the historical and pedagogical foundations for the
formation of the higher education management system in a retrospective perspective. Based on historical-genetic and
systemic approaches, the evolution of managerial thought is traced — from the emergence of the first organizational
forms in ancient civilizations to the establishment of modern educational management as an independent scientific
field. It is substantiated that higher education management is a specific subsystem of social governance that changes
in accordance with the sociocultural, political, and economic context of each era. The main stages of the development
of management approaches are identified: the pre-modern (intuitive-organizational), the industrial (rational-
bureaucratic), and the post-industrial (humanistic-innovative) stages. The contribution of classical theorists of
management (F. Taylor, A. Fayol, H. Emerson, M. Weber, P. Drucker) to the development of basic managerial
functions, later adapted to the educational sphere, is analyzed. The influence of Ukrainian scholars (F. Khmil, L.
Karamushka, V. Bondar, L. Danylenko, O. Antonyuk, H. Yelnykova, V. Pikelna) on the conceptualization of educational
governance in Ukraine is considered. Particular attention is paid to the paradigm shift in educational management:
from a centralized, authoritarian model to democratic, adaptive, and strategic management focused on quality,
autonomy, efficiency, and stakeholder engagement. Special emphasis is placed on the transition from rigid centralized
administration to modern approaches grounded in strategic governance, partnership, autonomy, and quality-oriented
educational services. It is argued that the effective modernization of educational management is only possible under
conditions that holistically account for historical, cultural, political, and scientific factors, as well as a clear articulation
of the conceptual foundations of university governance. The transformations of educational governance are examined
through the example of Uzhhorod National University, which, since its founding in 1945, has undergone several shifts
in management models - from rigid centralized control to a strategically oriented and innovative system of educational
management. It is concluded that modern demands for professional training and society’s call for high-quality education
require a rethinking of the managerial component in higher education as a factor in the country's competitiveness under
globalization.

Key words: educational management, higher education governance, historical and pedagogical foundations, content
of management, management functions, research methodology, transformation of management.

HocnigxeHHs icTopuko-neaaroriyHnx 3acag hopmMyBaHHA CUCTEMU
ynpaBniHHA OCBITHIM NPOLECOM Y BULLiN LUKOSi B PeTPOCNEKTUBHOMY
acnekxTi
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AHoTauif. Y cTatTi 34iiCHEHO KOMNMEKCHUIA aHani3 iCTOpUKo-NesarorivyHux 3acas PopMyBaHHs CUCTEMM YNPaBMiHHS
OCBITHIM MPOLIECOM Y BWLLiA LLUKOSi B PETPOCNEKTUBHOMY acnekTi. Ha OCHOBI iCTOPUKO-TEHETUYHOMO Ta CUCTEMHOTO
NiaXo4iB MPOCTEXEHO EBOMIOLi0 YNPaBRiHCLKOI AYMKM Bif 3apOMKEHHS MEepLUMX OpraHisaliiHux ¢opM y AaBHiX
LUMBINi3aLlisiX 4O CTAHOBMEHHSI Cy4aCHOM0 OCBITHBLOMO MEHEMKMEHTY ik CAMOCTIAHOI HaykoBOi ranysi. O6rpyHTOBaHO,
LLIO YNPaBIiHHA BULLOK OCBITOK € CneLudiuHo0 NiACMCTEMOIO COLianbHOMo YnpaBniHHs, Sika 3MiHIOETbCS BiANOBIAHO
[0 COLOKYNbTYPHOr0, MOMITUYHOMO Ta EKOHOMIYHOTO KOHTEKCTY enoxu. BMOKpeMneHO OCHOBHI eTanu po3BUTKY
yNpaBIiHCbKVX NiAXOAiB: 4OMOAEPHMIA (IHTYITUBHO-OPraHisaLiiHuit), iHBYyCTpianbHui (pavioHanbHO-61poKpaTUYHKIA),
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NoCTiHAYCTPianbHUiA (ryMaHiCTUYHO-IHHOBALIMHMI). PO3rnsHyTO BHECOK knacukiB MeHemkmeHTy (®. Teinopa, A.
®aions, . Emepcona, M. Bebepa, . [pykepa) y chopmyBaHHs 6a30Bux (yHKLiM ynpasniHHs, ski 6ynu agantoBaHi
[0 OCBiTHBOI cpepu. MMpoaHani3oBaHO BMAMB ykpaiHCbkuX Haykosuis (. Xming, J1. Kapamywku, B. Bongaps, J1.
[anunerko, O. AHTOHIOK, . €nbHUKOBOI, B. TMikenbHOI) Ha KOHLeNTyanisaLlito ynpaeniHHA B OCBITI YkpaiHn. AKLeEHT
3pobneHo Ha 3MiHi napagurMy YNpaBniHHS: Bif LiEHTpaniaoBaHoi, aBTOPUTApHOI Moaeni [0 AEeMOKPaTWUYHOrO,
afanTUBHOrO, CTPATEriYHOr0 MEHEKMEHTY, OPIEHTOBAHOTO Ha AKICTb, aBTOHOMI0, €PEKTUBHICTb | CTEMKXOMNAEPChKY
B3aemogito. Ocobnusy yBary npuaineHo nepexoay Bif XKOPCTKOrO LIEHTPani30BaHOro0 afMiHICTPyBaHHS 4O Cy4acHWX
nigxomis, LLO FPYHTYIOTHCS HA MPUHLMNAX CTPATEriYHOro ynpaBniHHS, NapTHEPCTBa, aBTOHOMIT Ta OpieHTaLlii Ha SKICTb
OCBITHIX mocnyr. ApryMeHToBaHo, Lo edekTUBHa MOAEpPHi3aLlis ynpaBiHHS OCBITHIM NPOLECOM MOXAMBA NULLE 3a
YMOB KOMMIIEKCHOTO BpaxyBaHHS iCTOPWUYHMX, KYMbTYPHUX, MOMITWYHWX | HAYKOBMX YMHHWKIB, @ TakKOX YiTKOrO
(bOPMyMNIOBaHHS KOHLiENTYyanbHWX OCHOB PO3BMTKY YMPaBMHCbKOI AisNbHOCTI B yHiBepcuTeTax. [ocnimkeHo
TpaHcdhopmaLii ynpaeniHHs B OCBITI HA NpUKNagi Y)XropoACkKWA HaLliOHANbHWUIA YHIBEPCUTET, SIKUA 3 MOMEHTY CBOrO
3acHyBaHHa y 1945 poui NpomMLLIOB Kinbka eTaniB 3MiHU YNpaBniHCbKUX MOAENENA — Bif XOPCTKO LieHTpanisoBaHoro
ynpaBniHHa 4O CTpaTeriyHO OpIEHTOBAHOI Ta iHHOBALHOT CMCTEMW OCBITHBOMO MEHEMXMEHTY. Y3aranbHeHo, Lo
HOBITHi BMMOTM [0 NiAroTOBKM (haxiBUiB Ta 3anuTy CyCMinbCTBa Ha SKICHY OCBITY 3YMOBIMIOWTb HEODXiAHICTb
NepeoCMUCIIEHHS POSTi YNPaBRiHCHKOrO KOMMOHEHTA Y BUMLLNA LUKOMI SIK YMHHUKA KOHKYPEHTOCTPOMOXHOCTI KpaiHu B
ymoBax rnobanisadii.

KntoyoBi cnoBa: OCBITHIN MEHEIXMEHT, YNpaBiHHS BULIOK OCBITON, ICTOPUKO-NEAArOrivHi 3acagu, 3MmicT
ynpaeniHHs, YHKLiT MEHeaXXMEHTY, METOAO0MOrS JOCNIMKEHHS, TpaHcopMaLis ynpaBniHHs.

I Bemyn

Y cy4yacHOMY CBITi OCBiTa BUCTYNAE KIHOYOBUM COLLiarIbHUM iHCTUTYTOM, L0 6e3nocepedHbo pearye Ha
TpaHcopMaLliHi NpoLecy B CyCMinbCTBI, eKOHOMILI Ta KynbTypi. BusHayeHHs 1i Micus B uuBInisaviiHomy
PO3BUTKY Habyno 6araTOBEKTOPHOrO TPaKTYBaHHS, OAHAK HE3anepeyvHMM 3anuiiacTbesl gakT ii BNnMBy Ha
(hOopMyBaHHS CYCniNbHOI CBIZOMOCTI, IHTENEKTYanbHOro Ta MIACLKOro kanitany. Ak 3a3Havae dyTyponor EnsiH
Todnep, y XXI CTONiTTi 3HAaHHA CTaE rOMOBHUM [KEPENoM Braau Ta KOHKypeHTHoi nepesaru [1]. Came Tomy
SKICTb OCBITW € CTPATErYHUM YUHHUKOM CTasioro PO3BMTKY YKPAIHCLKOrO CyCninbCTBa, a i peopMyBaHHS TiCHO
noB’si3aHe 3 rnobanisauinHimMm BUKIIMKaMK, EBPOIHTErPaLiNHAMM NparHeHHAMM, TEXHONOMYHUMI iHHOBALiSIMM
Ta notpebamn puHky. PopmyBaHHs eEKTUBHOI CUCTEMM YNPaBIIHHA BULLOKO OCBITOK HEMOXNMBE Be3 aHanisy
icTOpUKO-neJaroriyHux 3acag 1i CTaHOBMEHHS Ta PO3BUTKY. |CTOpPUYHWIA [OCBIA4 YNpaBRiHHS OCBITHIMM
npoLecamn LO3BONSE OCMUCIUTI [Kepena Cy4acHUX BUKMUKIB, BUSIBUTW NPOTPECUBHI MiAXOAM MUHYNOTO Ta
copmyBaTH NigIPYHTS ANS Cy4aCHUX YNPaBRiHCLKUX NPaKTUK [2].

Memoro cmammi € 3AINCHEHHS PETPOCMEKTUBHOIO aHarnidy po3BUTKY yNpaBniHCLKOT AYMKW B ranysi BULLOI
OCBITM B YKpaiHi, AnA BWABMNEHHS KNKYOBUX TEHOEHUi, napagurManbHUX 3pyleHb Ta OKPECNEeHHS
NEePCNeKTUBHUX HanpPsAMIB AOCIIMKEHHS 1 YOOCKOHANEHHS YNpaBIiHCbKOI MPaKTUKM Y cdepi OCBITHLOrO
MEHEeKMEHTY.

Il Mamepian i memodu docnioxeHHs

MeToAonorivyHMM anapat 4oChimKeHHs cchoOpMOBAHO BiAMNOBIAHO 40 METW Ta TeMM poboTH, L0 3yMOBMIO
3aCTOCYBaHHS KOMMMEKCY 3aranbHOHaYKOBUX TEOPETUYHINX METOZIB i NigxoaiB. 30Kkpema, BUKOPUCTAHO METOaM
Onucy, aHanisy, CUHTE3Y, NOPIBHAHHS, KOHKPETU3AL|l Ta y3aranbHeHHs Ans iHTepnpeTavil iCTOpuYHUX (akTis,
BM3HAYEHHS! J10MiKWN CTAHOBIEHHS CUCTEMM YNPaBIiHHA BULLOK OCBITOK B YKpaiHi Ta BUSBMIEHHS Ti KITOYOBMX
3aKOHOMIpHOCTEN. Y poboTi TaKoX 3aCTOCOBAHO KOHTEHT-aHani3 HaykoBux nybnikawii, NpUCBSAYEHNX eBOMHOLi
OCBITHbOrO MEHEXKMEHTY, 3 METOK BMUSABIMEHHS MPOBIAHWX i4el, HAYKOBWX MiOXOA4IB Ta TEHAEHLIN PO3BUTKY
yNpaBMiHCLKOI AYMKM Y BULLIM LKOSi. TeOPeTUYHY OCHOBY AOCHIMKEHHS CTAHOBAATb MOMOXEHHS CyyYacHOI
MeToZororii HaykoBOrO Mi3HaHHA B ranysi nejarorikv, a TaKOX KOHLENTU [EeCKPUNTUBHOIO, iCTOPUKO-
PETPOCNEKTUBHOTO Ta (YHKLIOHAMLHOTO NiAXOAiB. Y KOHTEKCTI AOCMIOXKEHHS BUKOPUCTAHO TEOPETWUYHI
HanpawloBaHHS Y cdepi Teopil OCBITHIX CUCTEM, CUCTEMHOTO aHanisy, NeaaroriyHoOr0o MEHEMKMEHTY, a TaKoX
HOBITHI NOMOXEHHS Cy4aCHOI TEOpil ynpasiHHSA OCBITOH.

Il Pesynomamu

Y HayKoBi niTepaTtypi cuctema ynpaeniHHS OCBITOI 3Ae6iNbLIOr0 PO3rnNsAaeTbCA AK CKNaaoBa YacTuHa
3aranbHOi MoZesni [OepaBHOrO yMpaBMiHHA, WO (YHKUIOHYE BIiAMNOBIAHO A0 COLianbHO-KyNbTYPHOrO,
MOMITUYHOTO T EKOHOMIYHOTO KOHTEKCTY MEBHOT €NnoxXu. 3 NO3uLLii iCTOPUKO-NearoriyHoro Nigxoay ynpaeniHHs
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OCBITOI0 MOCTae Sk cneuudpivHa nigcuctema CoLUianbHOrO YnpaeniHHS, ChpsIMOBaHa Ha 3abe3neyeHHs
LifecnpsIMOBAHOTO  PO3BWUTKY OCBITHBOI Cepu Yepes MeXaHi3Mu KOOpAMHaLlil, HOpMaTMBHO-NPaBOBOMO
peryntoBaHHs, NPOgeCinHoI NiAroTOBKY YNPaBniHCbKWUX KaapiB Ta rpOMasCbKoro Bhmey.

dopMyBaHHS CUCTEMM YNPaBRiHHSA OCBITHIM MPOLECOM Y BULLA KON (puc. 1) € pesynbTaTom TpuBanoi
€BONILil yNpaBniHCLKOI AYMKM, WO po3BMBanaca napasnerbHO 3 pO3BUTKOM CycninbCTBa. MeHemKMEHT sk
Hayka 3apOAMBCS HE OLHOMOMEHTHO — MOTO BUTOKM CAratoTb rrMOOKOI AaBHWUHM, KON B YMOBAX CTapO4aBHiX
uwmBinisauin (€rvner, Wymep, Kutai) dhopmysanmcs nepLui opraHidaLliHi npakTuki 3 eneMeHTamu NnaHyBaHHs,
opraHisauji Ta koHTposto. MpoTe nuwwe HanpukiHyi XIX — Ha noyaTky XX CTONITTA ynpasniHHsa Habyrno cTaTycy
CaMOCTINHOT HayKOBOI AMCLMNAIHK, WO 6a3yeTbCs Ha TEOPETUHHO OCMMCIIEHMX NPUHLMNaX i nigxogax [3].

LLIKona HayKOBOTO yrnpaBniHHA

KnacuyHa Teopis

ApmiHicTpaTueHa (KnacmMyHa) wkona

HeoknacuuHa (noeegiHKkoBa)
— Teopia

LLIKoN1a NOACBKUX CTOCYHKIB ]
LLikona opraHizauiitHoi noseaiHKK ]

A

— KinbkicHa Teopia

Puc. 1. EBontowil ynpaBniHHS Y BULLiA Wwkoni [15]

IHayCcTpianisauis, 3pocTaHHs MacluTabis BUpOOHULTBA, NOCUIEHHS KOHKYPEHLil, ypbaHisayis Ta HaykoBo-
TEXHIYHWIA NPOrpec Yy Len nepiog CTBOPUNM NepeasymoBM OnNs Nepexogdy Bif iHTYITMBHOMO KepiBHWLTBA A0
NPOCECINHOTO ynpasiHHA. MeHeKMEHT noYanu posrnsaat SK AianbHICTb, WO BUMarae crnevjanbHuX 3HaHb,
YMiHb i CTPaTEriYHOro MUCHEHHS [4].

Cepep nepLuvx TeopeTuki ynpasniHHA BUOKpeMmtoeTbes P. OyeH, sIKMM HaronoLwyBaB Ha BaXMBOCTI
FYMaHICTUYHWX 3acaf Y KepyBaHHi MepcoHanoM, WO Mi3Hile CTaHe KMYOBUM KOMMOHEHTOM OCBITHHOIO
MeHeKMeHTY. Y. Bebbimk, y CBOKW Yepry, 3aknaB OCHOBM EKOHOMIYHOTO OBIPYHTYBAHHS YNpaBIliHCbKMX
piLleHb [5].

dyHOaMeHTanbHy porb y CTaHOBNEHHI HAayKOBOro ynpasmiHHA Bigirpas ®. Teinop, skui 3anponoHyBaB
KOHLLENLIiK0 HayKOBOI OpraHidaLii npaLi, Cnvpatymchb Ha ePeKTUBHICTb, CTaHAAPTU3ALK0 Ta EKOHOMID pecypciB
[6; 7]. Ui inei narnu B OCHOBY KNACUYHOI LUKONMW MEHEMKMEHTY, Ky npopoBxus A. ®aronb. Came BiH
chopmyntoBaB yHiBepcanbHi PYHKLT ynpaBiHHS (MaHyBaHHs!, OpraHisallisi, KOOpAWHaLis, KOHTPOIb) | BNiepLue
3anpornoHyBaB (PYHKLIOHANbHWIA Migxig A0 aHanidy ynpaBniHCbKOI AisnbHOCT [8; 9].

loei ®arona manu 3HayHWA BANMB Ha PO3BMTOK YNPaBMiHCHKOI AYMKU Y Cepi OCBITU, afKe 1horo
TBEPMKEHHS MPO YHIBEPCANbHICTb YNPaBRiHCLKUX (DYHKUIY Aanu NigrpyHTs ONS NepeHeceHHs npuHUmMnie
MEeHeDKMEHTY B KOHTEKCT OCBITHIX opraHisauiit. MocnigoBHukn knacuyHoi wkonm — . Emepcon, 1. Ypeik, M.
Bebep, . ®opa — AOMOBHMAM YNpaBRiHCLKY NapagurMy enemeHTamu COUionoril, NCUXOIorii, iHXeHepil,
3aKnaBLLW OCHOBMW MiXAMUCUMnniHapHOro 6ayeHHs ynpasniHg [10; 11; 12].

HaujioHanbHa TpaguLis ynpasniHHS OCBITOK JOBrMM Yac hopMyBanacs nig BnInBOM pagsHCbKOI LLKOH,
[ie NepeBaxara MoAenb XXOPCTKOI LieHTpanisauii. YnpaBniHCbKi (hyHKLT acowitoBanmcs nepeaycim i3 KOHTporem
| OVMPEKTUBHUM KEPIBHULTBOM, @ TEPMIHOMOriS OpieHTyBanacsd Ha «LIKONIO3HABCTBO» W «KEPIBHULITBOY,
3anuLiaoyy no3a yBaroro iHHOBaLiHi acnekTy ynpaeniHHa [13]. Juwe HanpukiHyi XX CTONITTS B YKpaiHCbKOMY
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nefaroriyHOMy AMCKYPCi NOYMHAE (HOPMYBATUCS MOHATTSH «OCBITHIM MEHEMKMEHTY, L0 CUrHaniaysano npo
3pyweHHs B 6ik CyyacHOI napagurMu ynpaeniHHs, OPIEHTOBAHOI Ha eqeKTUBHICTb, PE3YNbTaTUBHICTS,
aBTOHOMIt0 Ta AKICTb [14].

B yKkpalHCbKOMY HaykoBO-NeaaroriyHOMy AMCKYPCI OCTaHHIX OECATUNITb CMOCTepiraeTbCA 3pOCTaHHA
iHTepecy 40 npobrem OCBITHBOrO MEHEMKMEHTY, 30KpEMA B KOHTEKCTI MOAEPHi3aLii CMCTeMU BULLOI OCBITH.
OfHUM i3 KMKYOBMX HanpsMiB LbOr0 aHanisy € AOCMiMKEHHS ChiBBIHOWEHHS MOHATb «YMpaBniHHA» Ta
«KepiBHULTBOY. OKpeMi BITUM3HSHI HAyKOBL aKLEHTYKOTb yBary Ha €BOSHOUil CTpaTeriyHoro nigxogy Ao
OCBITHBOrO ynpaeniHHs. 3okpema, B. OniiHWK Haronmowye Ha HeobXigHOCTI hopMyBaHHS HOBOI MOZEN
yNpaBniHCbKOI AisiNbHOCTI B OCBITI, ka Mae IPYHTYBATUCS Ha XapakTepucTukax CTpaTeriyHoro ynpasniHHA —
MOr0 LMKIIYHOCTI, THYYKOCT, aganTUBHOCTI, iHPOPMALIMHIN HAaCMYEHOCTI Ta OpieHTalil Ha A0BroTpUBamnmm
pesynbTar. YYeHWA TpaKTye OCBITY K iH(pOpMaLiHMiA (HEHOMEH, PO3BUTOK SiKOro noTpebye He nuie
aaMIHICTPaTUBHWX PiLLEHb, a i1 CaMOPO3BUTKY, NIAKPINIEHOrO SKICHOK YNPaBmiHCLKOK NiATPUMKOL [16].

Ha KoHuenTyanbHiin eqHOCTI ynpaBniHCbKOI MoZen, 1T CTPYKTYPHIN 3aBEepLUEHOCT Ta (hYHKLOHAbHIN
kepoBaHocTi Hanonsrae J1. BalweHko. EqekTUBHICTb ynpaBniHHS, 3a il BUCHOBKAMM, BU3HAYAETLCS HASIBHICTHO
AiarHOCTUYHMX MEXaHi3MiB, ki 4atoTb 3MOry 06’€KTUBHO OLiHATY pe3ynbTaTMBHICTb YNPaBRiHCHKMX BNAMBIB [17].

loel aganTuBHOrO ynpaBniHHS, sKi akTyaniyBanucs y nepiogn pedopMyBaHHS OCBITHBOI ranysi,
0brpyHTOBYE . EnbHMKOBA. BoHa TpakTye aganTuBHe ynpasriHHS SK NpoLlec B3aeMogii Cy6’ekTiB HA OCHOBI
MOCTIHOTO MPUCTOCYBaHHA YNPaBMiHCbKMX pilleHb [0 3MiH CepeaoBulla, WO BiabyBaETHCA LUNSXOM
Y3roMKEHHS Linen, 3acobis i pesynbTaTiB y pexumi gianory [18]. MUTaHHS CUCTEMHOCTI i TEXHOMOMYHOCTI
ynpaBniHHs po3kpueae B. llikenibHa, sika Haromnowye Ha ToMy, WO SKiCHa TpaHcdopmaLis OCBITHbOI YCTaHOBK
SIK BIOKPMTOI coLjianbHO-NeaaroriyHoi CMCTEMI MOXIIMBA NNLLE 3@ YMOBM NOBYA0BM HOBUX MOAENE ynpaBiHHS,
3aCHOBaHMUX Ha rMMBOKOMY PO3YMiHHI MPUYMHHO-HACITIAKOBUX 3B’A3KIB | AMHAMIKM OCBITHIX MPOLIECIB.

Takox akTyansHUMK 3anuwaroTbes nosudii [1. B. boHgaps, akuid nigkpecntoe BaxnmBICTb CUCTEMHOMO
nigxoAy B ynpaBniHHi OCBITHIM NPOLECcoM, Lo nepeadavae CMHTE3 3HaHb 3 Nedarorikv, ynpasniHCLKOT Teopii Ta
aHaniTMkn ocBiTHLOrO cepeposmiya. Came Taka iHTerpauisa 3abesnedye nepexig B eMMiPUYHNX pilleHb 40
IHHOBALIMHUX YNPaBIiHCLKUX TEXHOMOriN, 34aTHUX TPAHCHOPMYBATM CUCTEMY BMLLOI OCBITW BIiAMOBIAHO A0
BUKNUKiB Yacy. Tak, [1. B. boHgap y cnisaBTopcTBi 3 €. Mawbuubem Ta iHWUMKU BYEHUMU OBFPYHTOBYE, IO
TEPMIH «YyNpaBMiHHA» € LUMPLUMM | CKNTAZHILUMM 33 MOHATTS «KEPIBHULITBO®, OCKISIbKW OXOMIOE He NuLle
MiXOCOOMCTICHY B3aeEMOAt0, @ M TEXHiuHi, iHDOPMaLiiHi, KOMYHiKaLiiHIi Ta opraHidauiiHi npouecw, Lo
CYNPOBOMXYIOTb (PYHKLIOHYBAHHS Cy4yaCHUX OCBITHIX cMUCTEM. HaykoBLi HaronowylTb Ha HEeOobXigHOCTI
IHTEerpavil K TEXHOKPaTUYHMX, TaK i COLianbHO-NCUXOMONYHMX YNHHWKIB Y CyvacHi ynpaBniHCbKi MOAerni, Lo
[03BONSE NiABULLNTI €PEKTUBHICTb B3aEMOAIT MiX yCiMa y4acHUkamm ocBiTHLOro npouecy [19; 20].

CyyacHuin nigxig [0 YnpaBniHHA YHIBEPCUTETOM AeAani yacTille NOB'A3YETbCA 3 PO3LMPEHHAM
NPOCECINHOTO NPOINIO KepiBHMKA BULLOTO HaBYanbHOro 3aknagy. 1. . [JaHuneHko nigkpecntoe, LWo Ha 3MiHy
CYTO aAMiHICTpaTUBHUM (DYHKLiSIM NPUXOAUTb MOAENb NifepcTBa, B AKiN NOEAHYIOTLCS CTpaTeriyHe BayeHHs,
KOMYHiKaLiHa rHy4KiCTb, MpefcTaBHWLbLKI AKOCTI, aHaniTMiHe MUCHEHHS Ta BMiHHS OyayBaTu eMeKkTUBHY
B3aEMO/il0 i3 3alikaBneHMMM CTOpOHamu (CTeikxongepamu). BoHa akueHTye yBary Ha HeoOXigHOCTI
(hopMyBaHHS AEMOKPATUYHOI KyNbTypy YNPaBniHHS, WO IPYHTYETLCS HA BIAKPUTOCTI, 3aTy4eHHI 40 YXBaNEHHS
pilLieHb, THYYKOMY pearyBaHHi Ha 3MiHu Ta po3pOBMeHHi Micii 5K OCHOBW ynpaBniHCLKOI cTpaTerii [21].

Y pocnipkenHi O. [anyca BIUCBITNEHO 3HAYYLLICTb Cy6’eKTHOI B3aEMOZi B MEXaxX OCBITHLOM YNPaBIiHHS.
EeKkTMBHICTb (PYHKLiIOHYBaHHS BULLOTO HAaBYaNbHOIO 3aKnagy 3Ha4YHOK MipOH 3amnexmuTb Bif Y3rogXeHoCTi 4in
agMiHiCTpaLii, BUKNaaadis, KypaTopis i CTYAEHTCTBa, WO (PopMye 3acaau NapTHePCLKOI MOAeni ynpaBniHHs. T.
CopoyaH, aHanisytoun npodpecioHanisayito ynpaBniHCLKOT AisNbHOCTI Y NICASAUNIOMHIN negaroriyHin ocBiTi,
[0BOANTD, WO YNpaBRiHCbKWIA NPOECiOHanisM € pesynbTaToM LinecnpsaMoBaHOMO HaBYaHHS | BKIKOYAE HU3KY
KMOYOBMX KOMMETEHTHOCTEN — (DYHKLIOHAmNbHY, CoLjanbHO-NeAaroriyHy, eKOHOMIYHY, iHHOBaLiHy Ta
thacuniTaTuBHy, ki 3abe3nedytoTb eqhekTUBHE KEPIBHULTBO B YyMOBaX 3MiH [22].

OCHOBHMM y CUCTEMI YNpaBIiHHA BULLOI OCBITU € KEpyBaHHS CaMWM OCBITHIM MPOLECOM, KaapOBUM
noTeHLianom, iHaHcamu, MaTepianbHO-TEXHIYHOK 6a3oto Ta iHopMaLiiHUMK pecypcamu. Takox BaKMBIM
€ 3abe3neyeHHst SKOCTi OCBITW, PO3BWUTOK iHHOBALIM Ta CTpaTeriyHe NnaHyBaHHSA. YNpaBMiHHS BULLOT OCBITH
BKMKOYAE MNNaHyBaHHS, OpraHisauito, MOTMBALlO, KOHTPOMb, @ TaKOX NPUMHATTS YNpaBRiHCbKUX pilleHb
(tabn. 1.).
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Tabn. 1. Cknagosi cuctemn ynpaBniHHS BULLOT OCBITY

YnpaBniHCbKWIA HanpAM KntoyoBi 3aBaaHHS AsTOpMU
YnpaBniHHSA OCBITHIM NPOLECOM 1. MnaHyBaHHs Nporpam i kypcis Xminb ®.1., Kapamywwuka J1.M. [23, 24]
2. OpraHisalisi po3knagy, KOHTPOMK
3. IHHOBaWiMHI TEXHONOTIT

YnpaBniHHs kagpoBuM noTteHuianom | 1. Haim i po3suTok nepcoHany AnToHtok O [25]
2. MoTuBaLjist Ta OLjHIOBaHHS
YnpaBniHHA (hiHaHCaMm 1. BromKeTyBaHHS Mapwmasa O.1. [26]

2. Posnogin pecypcis
3. OiHaHCOBWI KOHTPOSTb

MartepianbHo-TexHi4YHe 1. OBrnagHaHHs, peMOHT Masapaki A.A [27]
3abe3neyeHHs 2. OnTumisauis pecypcis
IHchopmaLinHi pecypcu 1. IT-iHdppacTpykTypa PabeHko €.M [28]

2. besneka gaHux

3. loctyn go pecypcis
CrparteriyHe nnaHyBaHHs 1. Llini Ta 3aBOaHHS lonosatuin M.® [29]
2. OuiHKa puaukis

3. Crparerii po3suTky
3abesneyeHHs SKOCTi OCBITU 1. KoHTpOnb AKoCTi KoHuenuis Hosoi ykpaiHcbkoi wkonm [30]
2. 36ip dinbeky

3. BoockoHaneHHs npouecis

Po3BuTOK iHHOBALIil 1. [ocnimKeHHs Ta BNpOBaLKEHHS Hanunenko J1.1. [21]
2. MapTHepcTBa
MapKeTuHr Ta KoMyHikaLlii 1. MpocyBaHHs nporpam Toskaneup O.C [31]

2. PoBora 3 abiTypieHTamu Ta BUNYCKHUKaMK

CknapoBi cMCTEMM YNPaBniHHA BULLOT OCBITM BigirpatoTh KMOYOBY porib Y 3ab6e3neyeHHi SKOCTi OCBITH Ta
[OCSATHEHHI  OCBITHIX Uinen. EdekTMBHe ynpaBniHHA BCiMa CKNagoBMMKU  [03BONSiE  3abe3neyntu
KOHKYPEHTOCNPOMOXHICTb BULLOTO HaBYasibHOMO 3aknagy Ta nigroTyBaTit BUCOKOKBasi(ikoBaHUX (haxisLiB.

Y cyyacHMx ymoBax TpaHcopmallii BMLLOI OCBITM ynpaBniHHA OCBITHIM npouecom HabyBae HOBUX
3MICTOBWX XapakTePUCTUK, LLO CINPAKOTLCS HE NMNLIE HA aaMIHICTPATUBHI (YHKLT, @ i HA 30aTHICTb KEPIBHWKIB |
BMKNagauiB 40 NeAaroriyHol pedprekcii, KOMTUYHOMO aHanidy Ta NepeoCMUCIIEHHS BIACHOI AisiNbHOCTI. 3 ornsgy
Ha ICTOPMKO-NeZaroriyHi 3acagm po3BMTKY CUCTEMM YNPaBIiHHS BULLOKO LIKOMOK, BAXMMBO NPOCTEXMTH, 5K B
aBTOPUTAPHKX, LEHTPani30BaHUX Mogenei ynpassiHHS NOCTYnoBO CHOpPMYBanocs PO3yMiHHSI HEOOXiAHOCTI
caMopeneKkCMBHOIO, rHYYKOro M iHHOBALIMHOIO NiAXoA4y B YNpaBniHHI OCBITHIM npouecom [32].

Y cyyacHOMY YHIBEPCUTETCHKOMY CepefoBULLi NeAaror He nule 3acTOCOBYE rOTOBI MeToau, a il
po3pobnisie BracHi, BUXOAsYM 3 noTpeb CTyAeHTiB i Uinen HaByaHHS. Lle cTano mMoXnueuM 3aBAsiku
HaKOMWYeHOMY ICTOPUYHOMY [OCBiZY, NPOECINHIA MiAroToBYi Ta CGOPMOBAHIN KymnbTypi NeaaroriyHoro
OCMUCIIEHHS BNACHOI AifNbHOCTI. fK 3acBigyye eBosoLis ynpaBniHCbKOT AYMKW — Bif IHTYITUBHOIO KepiBHWLTBA
B [aBHIX OCBITHIX (hOpMax A0 KOHLENTyanbHO OBrPYHTOBAHOTO MEHEIKMEHTY, — pedpriekCUBHUIA NigXig cTae
KMO4YOBUM Yy 3ab6e3neyeHHi AKOCTi OCBITHLOTO NPOLECY.

lMeparoriyHa pecbnekcis CbOrodHi Po3rnsfacTbCs SK BaXMBUNA YMHHWUK €PeKTUBHOrO YnpaBniHHS,
0cobnuBo B yMoBax pechopMyBaHHS BULLOI OCBITH. YHIBEPCUTETCHKI kadeapu, hakynbTeTV Ta aaMiHICTPaTUBHI
nigpo3ainu aeaani yacTille CTUKaTLCS 3 HEODXIAHICTIO HE MPOCTO BNPOBAMXYBATW iHHOBALIii, @ KepyBaTW HUMY
Ha OCHOBI YCBIZOMIEHHS CynepeYHOCTEN | BUKIUKIB, SIKi MOCTa0Tb Y NPOLECH OCBITHBOI AiSNbHOCTI. Takui nigxig
notpebye 3anyyeHHs BWKNagadviB sK MOBHOMPABHWX CYO’€KTIB YNpaBniHHSA, 34aTHUX HE NULIE BMKOHYBaTH
aaMiHICTpaTUBHI IHCTPYKUiT, a W BpaTh yyacTb y (POpMyBaHHI CTpaTerii pO3BUTKY OCBITHIX MpOrpam, SIKOCTI
HaBYaHHS, B3aeMogii 3i 3g0byBayamm ocBiTH [25)].

[Mpuknagom Takol TpaHcdopMaLli MOXe CryryBaTi YXropoLcbKuid HaLiOHaNbHUA YHIBEPCUTET, SKUM 3
MOMEHTY CBOro 3acHyBaHHS y 1945 poui NpoMLWOB Kifbka eTaniB 3MiHM yNpaBRiHCLKUX MOZENen — Bif, XOPCTKO
LeHTPani3oBaHOro yrnpasfiHHA [0 CTpaTeriyH0 OpiEHTOBAHOI Ta iHHOBALIMHOI CUCTEMW OCBITHHOIO
MeHemKMEHTY. 30kpema, Ha CyvacHomy etani B YxHY peanisylotbCs NpuHUMNM pedriekCMBHOMO Ta
afanTUBHOTO YNPaBMiHHS, WO NPOSABASETLCS Y PO36YAO0BI BHYTPILLHLOI CUCTEMM 3abe3neyeHHst SKOCTi OCBITH,
PerynspHOMY OHOBIEHHI OCBITHIX NpOrpam i3 3any4yeHHsM CTYAEHTIB | CTENKXOMNAEPIB, @ TAKOX 3anpOBaLKEHHI
kacbegparnbHoro MikpoMeHemxkMeHTy. Okpemi (hakynbTeTu (30kpema, (hakynbTeT CyChiflbHUX Hayk Ta
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ICTOPUYHWIA (DaKyNbTET) BNPOBALKYIOTb ENIEMEHTU CAMOMEHEKMEHTY, LLO FPYHTYETLCS HA KPUTUYHOMY aHanisi
OCBITHBLOO CEpeAoBuLLa, CAMOOLHIOBAHHI Ta PerynspHii negarorivHin pednekcii [33].

Katheapm ik CTPYKTYPHI OOMHULI YHIBEPCUTETY MOYMHAKOTL (PYHKLIOHYBATU SIK OCEPEAKM iHiLliaTMBHOMO
yNpaBMiHHSA: 30KpeMa, BMPOBAKYETHCA KONeriarbHe MiaHyBaHHS HaBYaNbHOrO HABAHTAKEHHS, BiOKPWTI
chopmaTy 0BroBOpeHHs HaBYabHWX KYPCiB, BUBYEHHS OCBITHIX 3anuTiB 3006yBauiB, a TaKOX BUKOPUCTOBYETHCS
nNpakTuKa kadeapanbHUX CTpaTeriyHmxX Cecint.

YnpasniHCbK pilLeHHs), SK NpaBusio, CYnpoBOLXKYTHCA PenekCMBHUM KOMMNOHEHTOM: BU3HAYalThCs
npobnemu (koHdnikTk, Bap’epu), NPOrHO3YKTLCS HACMiAKM 3MiH, (DOPMYIOTLCS pPeKoMeHAaaLii, aganTyeTbes
3micT poboTn kadheapun A0 30BHILLHIX 3anuTiB (3 BOKy CTYAEHTIB, PUHKY Npali, AepXaBHOI NOMITUKM y cdepi
ociTK) [35].

Y mMexax AOCIiIKEHHS BCTAHOBIEHO, L0 CaMe B Nepioam TpaHcdopmalii 0CBITHBOI cucTemm (0cobnmeo
nicns 2014 ta 2022 pokis) negaroriyHa pedhnekcis ctana YMHHUKOM ynpaBmiHHA 3MiHaMK, a He nnLue 3acoboMm
BHYTPILLHLOrO aHanisy. Hanpuknapg, peakuis Ha BOEHHWW CTaH BKMOYana nepernsg HaeyvarbHUX MnaHis,
BMPOBA[KEHHS 3MILLAHOr0 HaBYaHHS, afanTauitd OLUiHIOBAHHS TOWO — 3 YypaxyBaHHAM MiKpoaHasnidy
BMKIaga4Yamm 3MiH B OCBITHEOMY CepefoBuLLi [34].

Takum ynHom, YxHY nigTBepaxye akTyanbHiCTb 3acTOCyBaHHSI Mogerni pedrnekCUBHOrO ynpaBniHHS
OCBITHIM NPOLLECOM Y BULLA LWKOII, A€ aKLEHT 3MILLYETHCA: 3 AMPEKTUBHOMO KOHTPOITO — Ha BiAKPUTUI fiasnor; 3
iepapXiYHOrO KEPIBHMLTBA — Ha KONEKTUBHY B3aEMOZH0; 3 HOPMATUBHOI XOPCTKOCTI — Ha afanTUBHY MHYYKICTb;
3 penpoayKTUBHOMO aAMIHICTPYBaHHS — Ha IHHOBALiHE NPOEKTYBAHHS OCBITHBOI AiANBHOCTI (pUC. 2).

l i i

LeHTpanizoBaHe MepexigHe IHHOBaUiiHO-
KOMaHAHo- 6l0poKpaTUYHO- pednekTuBHe
agmiHicTpaTuBHe ynpaeniHcbKe cTpaTeriyHe
ynpasAniHHA ynpasAniHHA ynpasAiHHA
- YXOpCTKa iepapxin .
s . - 4aCTKOBa aBTOHOMIA . .
- YHidiKoBaHi - aKagemiyHa aBTOHOMIA
- 3aNpOBaAMKeEHHA . . L
nporpamu . - iHgMBiAyanizauia
KpeauTHO-MoAYAbHOT
- obmerkeHa ceoboga HaBYaHHA
nporpamu
BMKNapaya . - FTHY4Ke NnaaHyBaHHA
- 610A)KeTHa 3a/1eXHICTb .
- NepeBaxHo - BiiKpUTe cepefoBULLe

- NOCUNEHHA

¢bpoHTanbHi meTogmn .
30BHIWHbOIO KOHTPONHO

HaB4YaHHA

- negaroriyHa pednekcin

Puc. 2. Mogenb TpaHcgopmaii ynpasniHHs B YxHY (1945-2025) (cTBopeHO aBTOPOM)

BignoBsigHO [0 peTpOCMeKTMBHOTO aHanisy ynpaeniHCbKMX MOAENeN, cyy4acHa cuctema ynpasriHHS
BMLLOKO LLKOSO BCE Binblue OPIEHTYETbCS Ha OMOCEPEAKOBaHE YNpaBiHHS Yepes MiATPUMKY KpeaTUBHOrO
noTeHLiany Buknagavis, popMyBaHHS cepefoBuLLa Ans CMiBTBOPYOCTI, KPUTUYHOMO MUCIEHHS Ta NOCTINHOTO
BAOCKOHarneHHs. Lle cBigumTb Npo 3MiHy napagurMu: Bif 30BHILLHBOTO KOHTPOITO — 0 BHYTPILUHBOMO PO3BUTKY
OCBITHbLOI OpraHisaLlii, e KOXEH BUKNajay CTae areHToM 3MiH [36].

TakuM YMHOM, Cy4aCHUI OCBITHIN MEHEMXKMEHT Y BULLIN KOS PO3BUBAETLCA Y HANPsAMI, 3aKnageHoMy
Lie B iCTOpMKO-NeaaroriYyHOMy AOCBIAi: NOCTYNOBa iHTerpayis 0COOUCTICHOrO YMHHMKA B CUCTEMY YNPaBIiHHS,
pedonekcMBHa MOLEpHisauis OiAnbHOCTI Ta 3pOCTaHHA poni iHAMBIOyanbHOrO BHECKY B peanisayiio
IHCTUTYLIAHNX 3MiH.
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IV 062080peHHs

PesynbTati JOCNIMKEHHS ICTOPUKO-NeaaroriyHux 3acag (hopMyBaHHS CUCTEMM YNPaBIliHHA OCBITHIM
NPOLLeCcOM Y BULLIA LUKONI CBigYaTb NPO MOCTYNOBY 3MiHY YNpaBMniHCLKOI napagurMu — Bif LieHTpanisoBaHo-
aaMiHicTpaTUBHOI MOZENi O IHHOBALNHO-TYMaHICTUYHOT, OPIEHTOBAHOI Ha pePNEKCUBHUI NiAXig, i NapTHEPCLKY
B3aEMOZit0. Y LbOMY KOHTEKCTi e(eKTMBHE YMpaBIiHHA B YMOBaX Cy4aCHOrO YHIBEPCWUTETY BCe YacTille
IPYHTYETLCA HE Ha 30BHILLHLOMY KOHTPOMI, @ Ha YCBIAOMIIEHIA BHYTPILLHIN MOTUBAL|T 1 3anyyeHHi BuKnagava
[0 npolecy 3MiH. AHanisyloun etanu (HOpPMyBaHHSA YMpPaBMiHCLKUX MOLENeN Yy PETPOCNeKTUBHOMY acnekTi,
MOXHa 3p0OUTI BUCHOBOK, LLO Cy4acHe OCBITHE CepeaoBuLLe NoTpebye TeXHOMOri ynpaBniHHS, nobyaoBaHoi
Ha pednexcii, fiano3i Ta iHHOBaLinHIN fisnbHOCTI neaaroris. [lieBa Mogernb iHHOBALIMHOTO YNpaBiHHS BULLOK
OCBITOK nepeabavac, Lo CTapTOBOK TOYKOKW OYAb-AKuMX TpaHcgOopMaLlii € YCBIGOMIEHHS CynepeyHocTe y
(PYHKLiOHYBaHHI OCBITHBOI CUCTEMM. KepiBHUMK, SK iHILiaTOp 3MiH, 3LiACHIOE OiarHOCTUKY CTaHy Migpo3giny,
aHanisye KpuUTUYHI No3uuil BUKNagadis, cnpusie (hopMyBaHHIO NEPCMNEKTUB PO3BUTKY Ta CTUMYMIOE KpeaTUBHY
negaroriyHy iHiliatmey. Y LbOMY NpoLUeci HaA3BWYaMHO BaXNMBWUM € 3anyyeHHs Tak 3BaHOrO BUKIagava-
KpUTWKa — NpodpecioHarna 3 BUCOKUM piBHEM iHHOBALLIHOT MOTUBALiT, pedprekcii Ta TBOPYOrO MUCHEHHS.

CninbHO 3 NigepoM OCBITHIX 3MiH Taki Biknagadi opMyrto0Th HOBI BUMOTM 0 3MICTY OCBIiTHIX Nporpam,
KOMNETEHTHOCTEN CTyAEHTIB i kBanigpikaLiiHOro piBHS camoro BuKknagava. YnpaeniHcbka QisbHICTb Y LbOMY
nigxoAi cTae NpoLecoM MPOEKTYBaHHS 3MiH, @ He NuLLe iX agMiHICTpyBaHHS. BapTo 3asHauuTy, WO Mogesb
ynpaBniHHA OCBITHIM NPOLECOM Mae TUMYACOBWW XapakTep, ajanTyeTbcs 40 0COBMMBOCTEN KOHKPETHOrO
nigpo3ainy Ta 3MiHETLCS BIAMOBIAHO 4O TEMNIB TEXHOMOMNYHOrO PO3BUTKY 1 3anuTiB cycninbcTea [36].

CyvacHuin nigxin nepenbavae iepapxito piBHIB KOMYHiKaLji B KONEKTUBI: Big iH(pOpMaTUBHOrO — fe
BMKIagay yCBiLOMIOE PO3PUB MK ICHYIOUMMU LiSMKU Ta Cy4aCHUMM BUMOraMn — O IHTPOCMEKTUBHOMO Ta
KOHCTPYKTWUBHOTO, KONW B pe3ynbTaTi rmubokol pednekcii BUHWKae HoBe BaveHHs LisnbHOCTI Ta 6axaHHs
peanisysati 1 BIignNoOBIQHO [0 OHOBREHUX Uinen. KoMyHikauis BWCTYNae KIOYOBMM MeXaHisMoM Y
pechrekCcMBHOMY ynpaBriiHHi, agxe came BOHa [A03BOSISE YCBIAOMUTY il TpaHC(OPMyBaTU CyNepeYHOCTI, 3HaNTK
NPUAHSATHY A4N15 BCIX Y4YaCHUKIB MOAENb B3aEMOZil. TakuM YMHOM, Y Mexax AOCTiMKeHHs Byno foBefeHo, Lo
AiEBUM MEXaHi3MOM MOZepHi3aLii  ynpaBniHHA OCBITHIM NPOLECOM Y BWLWIN KON € BMPOBAXEHHS
pechriekCMBHOTO Migxody, SKUA YMOXNWBAKE Nepexiq Big PeakTUBHOTO [0 MPOAKTUBHOTO YMpaBIliHHS,
30CepeKeHOro Ha PO3BUTKY OCOBUCTICHOrO Ta NpOMeECinHOro noTeHuUiany negarori. Takuin nigxig noriYHo
NPOLOBXYE iICTOPUKO-NEAAroriYHy TpaguLito ynpasniHCLKOro PO3BUTKY, A€ FOSIOBHUM PECYPCOM 3MiH BUCTYNae
cam negaror ik cy6’ekT iHHOBaLiT, pedonekcii Ta NnepeTBOPEHHS! OCBITHLOrO NPOCTOPY.

V BucHosku

IcTOpMKO-NeaaroriyHMn aHanis 3acag POpMyBaHHS CUCTEMU YNPaBIiHHS OCBITHIM MPOLLECOM Y BULLii
LKOMI CBIOYATb NPO MOCTYMNOBMM Mepexid Bif aBTOPUTAPHO-aAMIHICTPATUBHOI MoZeni A0 iHHOBALiHO-
pecnekcMBHOI napaaurmu, ska 6asyeTbes Ha NPUHLMNAX NapTHEPCTBa, aBTOHOMII, NPOMECINHOMO 3pOCTaHHS
Ta cTpateriyHoro mMucneHHs. CyyacHa cucteMa ynpasniHHS BULLOKO OCBITOK po3rnsaaeTbes sk baratopiBHeBa
CTPYKTYpA, LU0 NOEAHYE TEXHOKPATUYHI, COLjianbHO-MCUXOMOMYHI Ta ryMaHiTapHi YUHHUKM.

Kro4oBUM YMHHUKOM eheKTUBHOTO YNpaBIiHHA CTaE He NuLle opraHisalis npouecis, a N 3a/yyeHHs
CyD'eKkTiB OCBITHBOrO CepefoBula A0 aKTUBHOMO (POPMYBaHHS 3MiH — 4epes3 negaroriyHy pecdnekcito,
iHHOBaLiHY AisnbHICTL Ta cniBTBOpYiCTb. OcobnuBoi Barn HabyBae 3AATHICTb KEPIBHWKIB BULLOT LUKOMM
CTBOPIOBATW YMOBU ANS PO3BUTKY BUKMALALbKOro NoTeHLiany, MOTMBYBaTU O CAaMOPO3BUTKY W aganTauii 4o
HOBWX BUKITUKIB.

Tomy, peTpoCneKkTUBHE BMBYEHHSI [O3BOSISE HE MNULLIE OCMUCIUTU LUMSXM CTAHOBMEHHS OCBITHLOTO
yNpaBniHHs, a 1 BU3HAYMTW BEKTOPU MOr0 ManbyTHBOI MOAepHi3aLii B yMOBaX TpaHCtopmaLlitH1X NpoLecis y
BULL|ii OCBITI YkpaiHu.
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