MIHICTEPCTBO OCBITW | HAYKW YKPAIHU

KPEMEHYYLbKWU/A HALIOHANbHUA YHIBEPCUTET
IMEHI MUXAKUITA OCTPOIrPALCLKOIO

HABYANbHO-HAYKOBWUW IHCTUTYT ENEKTPUYHOI IHKEHEPIi TA IHOOPMALIAHWUX TEXHONOT I

IHXEHEPHI TA OCBITHI
TEXHOJIOrII

Tom13 Ne3

KpemeHuyk ¢ KpHY * 2025


https://mon.gov.ua/
http://www.kdu.edu.ua/
http://www.kdu.edu.ua/
https://ieliit.kdu.edu.ua/
https://eetecs.kdu.edu.ua/
https://eetecs.kdu.edu.ua/

HaykoBo-npakTMYHUI eNIeKTPOHHUM XYypHan
IHxeHepHi Ta ocBiTHi TexHonorii. KpemeHuyk : KpHY, 2025. T. 13. Ne 3. 62 c.
HomawHsa cTopiHka xypHany: http://eetecs.kdu.edu.ua

ISSN 2307-9770

DOI 10.32782/2307-9770.2025.13.03

FONOBHWA PEQAKTOP

Yopuuit Onekcin MeTpoBuy, 4-p TEXH. HayK, Npodecop,

LMPEKTOp IHCTUTYTY enekTpOMEXaHiku, EHepro3bepekeHHs 1 cUCTeM ynpaBniHHSA KpeMeHYyLIbKOro HawioHamnsHOro yHiBepeuTeTy
imeHi Muxaiina OcTporpaacekoro

PEOAKLIAHA PAOA

lepacumenko Jlapuca BitaniisHa, g-p nea. Hayk, fou.,

KpemeHuyLbkmii HaLioHanbHKi yHiBepcuTeT imeHi Muxaina Octporpaacskoro, Ykpaia.
Mosicok Tamapa BopucisHa, a-p nea. Hayk, npod.,

KpemeHuyLbKuii HalioHanbHWiA yHiBepcuTeT imeHi Muxaiina OcTporpaacekoro, YkpaiHa.
BecnaptouyHa OneHa IBaHiBHa, kaHA. neq. HayK, Oou.,

KpemeHuyLbKmii HalioHanbHKiA yHiBepcuTeT imeHi Muxaiina Octporpaacbkoro, Ykpaia.
Conowny Ipuna OnekcangpiBHa, a-p. neg. Hayk, gou.,

KpemeHuyLbkiin HauioHanbHUi yHiBepcuTeT imeni Muxaitna Octporpagcekoro, YkpaiHa.
MoutoBtok CeiTnaHa IBaHiBHa, KaHA. Neq. HayK, AOL.,

KpemeHuyLbKmii HalioHanbHKiA yHiBepcuTeT imeHi Muxaina Octporpaacbkoro, Ykpaiva.
Mpuutok Onena CepriiBHa, kaHA. neg. Hayk, gou.,

KpemeHuyLbkiin HaLioHanbHWi yHiBepcuTeT imeri Muxaitna Octporpagcbkoro, Ykpaita.
Kobunsxcbka IpuHa MukonaiBHa, kaHg. neg. Hayk, gou,.,

BiHHMLbKWI HaLiOHanbHWIA TEXHIYHWUA yHiBEPCUTET, YKpaiHa.

Siviakova Galina, Cand. Sc., Associate Professor,

Karaganda State Industrial University, Kazakhstan.

TexHiyHuUI pepakTop
IcromiHa Haranis MukonaiBHa, kaHA. TEXH. Hayk,
KpeMmeHuyLbKkui HaLioHanbHKiA yHiBepcuTeT imeHi Muxaiina OcTporpaacskoro

XKypHan nybnikye micns NOABIMHOTO CRINOrO PeLEeH3yBaHHA Ta MepeBipkM Ha OpWrHaMbHICTb CTaTTi, AKi MICTATb pesynbTaTy
BOCNMKEHb 3 NUTAHb PO3BUTKY HAYKM i OCBITW, BPOBAKEHHS HOBMX Pe3ynbTaTiB (PyHAAMEHTANbHUX i MPUKNagHUX JOCHIMKEHb Y
ranysi negaroriyHuX Hayk.

BupaeTbes 3a pileHHsM BueHoi pagn KpemeHuyLbkoro HaujoHanbHoro yHisepcuteTy imeHi Muxainna OcTtporpaachkkoro (mpoTokon
Ne 1 Big 25.09.2025 p.).

«IHxeHepHi Ta ocBiTHI TexHonorii» 3 07.11.2018 BHeceHo Ao rpynu "B" nepeniky HaykoBKx (axoBux BUAaHb YKpaiHu, B SKUX MOXYTb
nybnikysatucs pesynbtaTv gucepTauinHux pobiT Ha 3400yTT HayKOBWX CTYMEHIB JOKTOpa Hayk i goktopa dinocodii (kaHaugaTta
Hayk) 3i cnevianbHocTi 011 OcaiTHi, negaroriuxi Haykm (Hakas MOH Ykpainm Ne 32 Big 15.01.18).

XypHan Hagcunaetbcst 4O NPOBiOHWX HaykoBux 6ibniotek YkpaiHu, pedepyetscs y HauioHanbHin 6Gibnioteui Ykpaiu imeHi
B. |. BepHapcbkoro. XypHan iHOeKcyeTbCsl Y 3aranbHOAepXaBHiN 6a3i paHnx «YkpaiHika HaykoBay (pecbepaTWBHWUA XypHan
«[bxepenoy), MixHapogHuXx HaykomeTpuyHux 6asax ganux: «IndexCopernicusy, «Polska Bibliografia Naukowa», ta «Google
Scholar».

XKypHan Buaaetses 3 notoro 2013 poky.

© KpemeHuyLbkWiA HaLioHarnbHUIA yHiBepeuTeT iMeHi Muxaitna Octporpagcbkoro, 2025 p.


http://eetecs.kdu.edu.ua/
http://saue.kdu.edu.ua/node/12
http://ppf.kdu.edu.ua/herasymenko-profile.html
http://ppf.kdu.edu.ua/page10.html
http://ppf.kdu.edu.ua/page8.html
http://biotech.kdu.edu.ua/content/about/sklad_kafedry/soloshich-iryna-oleksandrivna.html
http://ibm.kdu.edu.ua/cathedra/teachers
http://ibm.kdu.edu.ua/cathedra/teachers
http://kobilanska.vk.vntu.edu.ua/
https://tttu.edu.kz/sivyakova/?lang=en
https://ais.kdu.edu.ua/persons/istomina-nataliia/

MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE

KREMENCHUK MYKHAILO OSTROHRADSKY]
NATIONAL UNIVERSITY

INSTITUTE OF ELECTROMECHANICS, ENERGY SAVING
AND CONTROL SYSTEMS

ENGINEERING AND EDUCATIONAL
TECHNOLOGIES

Volume 13 Ne 3

Kremenchuk ¢ KrNU ¢« 2025


https://mon.gov.ua/
http://www.kdu.edu.ua/en/main.php
http://www.kdu.edu.ua/en/main.php
https://ieliit.kdu.edu.ua/en
https://ieliit.kdu.edu.ua/en
https://eetecs.kdu.edu.ua/main_en.php
https://eetecs.kdu.edu.ua/main_en.php

Theoretical and practical online journal
Engineering and Educational Technologies. Kremenchuk : KrNU, 2025. Vol. 13. No. 3. 62 p.
Journal homepage: http://eetecs.kdu.edu.ua

ISSN 2307-9770
DOI 10.32782/2307-9770.2025.13.03

EDITOR-IN-CHIEF

Chornyi Oleksii Petrovych, Doctor of Sciences (Engineering), Professor,

Director of Institute of Electromechanics, Energy Saving and Control Systems at Kremenchuk Mykhailo Ostrohradskyi National
University

EDITORIAL BOARD

Herasymenko Larysa Vitaliivna, Doctor of Sciences (Education), Associate Professor,
Kremenchuk Mykhailo Ostrohradskyi National University, Ukraine.

Poyasok Tamara Borysivna, Doctor of Sciences (Education), Professor,

Kremenchuk Mykhailo Ostrohradskyi National University, Ukraine.

Bespartochna Olena Ivanivna, Candidate of Science (Education), Associate Professor,
Kremenchuk Mykhailo Ostrohradskyi National University, Ukraine.

Soloshych Iryna Oleksandrivna, Doctor of Science (Education), Associate Professor,
Kremenchuk Mykhailo Ostrohradskyi National University, Ukraine.

Pochtoviuk Svitlana Ivanivna, Candidate of Science (Education), Associate Professor,
Kremenchuk Mykhailo Ostrohradskyi National University, Ukraine.

Hrytsiuk Olena Serhiivna, Candidate of Science (Education), Associate Professor,
Kremenchuk Mykhailo Ostrohradskyi National University, Ukraine.

Kobylianska Iryna Mykolaivna, Candidate of Science (Education), Associate Professor,
Vinnytsia National Technical University, Ukraine.

Siviakova Galina, Cand. Sc., Associate Professor,

Karaganda State Industrial University, Kazakhstan.

Technical Editor
Nataliia Istomina, Candidate of Science (Engineering), Kremenchuk Mykhailo Ostrohradskyi National University.

The journal publishes only original and peer-reviewed articles containing new results of fundamental and engineering research at

educational science.

The journal is published by the decision of the Scientific Council of Kremenchuk Mykhailo Ostrohradskyi National University (Record

Ne from 25.09.2025).

«Engineering and Educational Technologies» since 07.11.2018 is included in the "B" group in the list of scientific professional editions
of Ukraine for the results of dissertations for the scientific degrees of the Doctor of Sciences and the Doctor of Philosophy (Candidate
of Sciences) in the specialty 011 Educational, Pedagogical Sciences to be published in. (Order of the Ministry of Education of Ukraine

Ne 32 of 01.15.2018)

The journal is presented in the top research libraries of Ukraine, referred in the Vernadsky National Library of Ukraine. The journal is
indexed by national database «Ukrainika Naukova» («Dzherelo» abstract journal), international databases: «IndexCopernicusy,

«Polska Bibliografia Naukowa» and «Google Scholar».

The journal has been published since February 2013.

© Kremenchuk Mykhaylo Ostrohradskyi National University, 2025


http://eetecs.kdu.edu.ua/
https://saue.kdu.edu.ua/chornyj-oleksij-petrovych/
http://ppf.kdu.edu.ua/herasymenko-profile.html
http://ppf.kdu.edu.ua/page10.html
http://ppf.kdu.edu.ua/page8.html
http://biotech.kdu.edu.ua/content/about/sklad_kafedry/soloshich-iryna-oleksandrivna.html
http://ibm.kdu.edu.ua/cathedra/teachers
http://ibm.kdu.edu.ua/cathedra/teachers
http://kobilanska.vk.vntu.edu.ua/
https://tttu.edu.kz/sivyakova/?lang=en
https://ais.kdu.edu.ua/en/persons/istomina-nataliia/

ISSN 2307-9770. Engineering and Educational Technologies, 2025, 13 (3).
ISSN 2307-9770. IHxeHepHi Ta ocBiTHI TexHonorii. 2025. T. 13. Ne 3.
© KrNU, EETECS, 2025

TABLE OF CONTENT

Artificial Intelligence Usage in International Law Students’ Essays on Theme “Crucial

Issues in International Law 2025”: Beneficial and Harmful Effect
VASYIYSNYNG, N ...ttt bbbttt ee 7

Pedagogical Potential of Situational Teaching Methods in the Professional Training of
Agricultural and Technical Education Students
Yaprynets, T., ONIPKO, V. ..ottt s s s 17

Development of a Laboratory and Methodological Complex for Studying Digital

Electronics
LU L Co= T Y IO o o F= T OSSPSR 30

Artificial Intelligence in The Study of Chemistry in Universities
Khobotova, E., DASENKO, V. ......cuiieiieceeieiee ettt sttt sttt sttt e st et e st et s sssnestesbesteseeseas 42

Research into The Historical and Pedagogical Foundations of The Formation of The
Educational Process Management System in Higher Education in A Retrospective

Aspect
Rainchuk, V., Havryk, V., Opachko, M. ... e 51
I - 1V 61




ISSN 2307-9770. Engineering and Educational Technologies, 2025, 13 (3).
ISSN 2307-9770. IHxeHepHi Ta ocBiTHI TexHonorii. 2025. T. 13. Ne 3.
© KrNU, EETECS, 2025

3MICT

BVIKOpI/ICTaHHFI LWTY4YHOIo iHTeJ'IeKTy B ece CTy,El,eHTiB 3 Mi)KHapO,D,HOFO npaea Ha TeEMY

«AKTyanbHi NMTaHHA MixxHapoaHoro npasa 2025»: KOPUCHI Ta LUKIAMBI HACiaku
BACUIULLIMHA H. M. .ottt et e et e et et e et et e e e e ee e e e e reeme e st ere et enreaneeeneneeenneareneeenneane 7

[NeparoriyHuni noTeHLian cUTyauinHuX MeTOZIB HaBYaHHS Y NPOMECINHIN NiLroToBL|
3006yBaviB arpapHO-TEXHIYHOI OCBITH
AnpuHeLb T. C., OHIMKO B. B. ..ot 17

Po3pobka nabopaTopHO-MeTOANYHOMO KOMMMEKCY 3 BUBYEHHS LCDPOBOT ENEKTPOHIKM
YUA M. O, KOTLACH M. T. oottt bbbt n st 30

LLITy4HWU® IHTENEKT Npu BUBYEHHI XiMil y 3aKnagax BULLOT OCBITH
X060TOBA E. B., [LALEHKO B. B.......ooiiieciec e 42

LocnimpxeHHs iCTOpUKO-NeaaroriyHmx 3acag opmyBaHHS CUCTEMI YNPaBIliHHA OCBITHIM

NPOLIECOM Y BMLLiN LUKOMi B PETPOCMEKTUBHOMY acrneKTi
Paiuyk B., FaBPUK B., ONMAUKO M........coiiiieieieicicicccceeeee ettt 51

TTEPEITIK @BTOPIB ...ucueuesesrsssrereseeesssssssssssssssesesessssssssssssssesesesssessasssssssssssssesesess s s s sssssnsnsnesese e e s sssesssnsnssene e eassnsnsnsnsnanesenesnenenssnss 61




ISSN 2307-9770. Engineering and Educational Technologies, 2025, 13 (3), 7-16.
CC-BY © KrNU, EETECS, Vasylyshyna, N., 2025

DOI https://doi.org/10.32782/2307-9770.2025.13.03.01
UDC 004.8+004.01/.08:37.01/.09/378:341+811.11 (045)

Artificial Intelligence Usage in International Law Students’ Essays on Theme
“Crucial Issues in International Law 2025”: Beneficial and Harmful Effect

Vasylyshyna, N.’

State University “Kyiv Aviation Institute”, Kyiv, Ukraine
Received: 21.08.2025 Accepted: 22.09.2025

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

Bacunuwuxa H. M.

[epxasHuin yHiBepeuTeT «KWiBCbKMIA aBiaLinHuin iIHCTUTYTy, Kui, YkpaiHa

AHoTauif. L crattd gocnimkye ranysb, WO CTPIMKO PO3BUBAETHCA: rany3b LUTYYHOMO HTENEKTY B akafgeMiYHoMy
MUCbMi, aHani3yloun CknagHUin B3aEMO3B'A30K MiX TEXHOMOriAMI Ta HayKOBOK koMyHikaujeto. OuiHio4m nepesary,
Henonikv Ta eTWYHi HacniaKN BUKOPUCTaHHS iHCTpYMeHTiB LI B akagemMiyHoMy muCkbMi, Lie [OCTIMKEHHS BUCBITIIIOE
noteHuinHMiA Bnnme LUI Ha meTogonorii nucbMa Ta SiKiCTb akapemiuHoi poboTu. PesynbTaTi fgatoTb [eTanbHe
po3yMiHHS nepesar iHTerpauii LI B akagemiyHe NUCbMO, BKMKOYAKYM NIABMLLEHHS eDeKTUBHOCTI, TOYHOCTI Ta
[OCTYMHOCTI, @ TAKOX BMPILLYtOTb Npobnemu, NoB's3aHi 3 BifCYTHICTIO CyB'eKTMBHOCTI, anropuTMiYHOT ynepemKeHOCTi
Ta HagMIPHOI 3aneXxHOCTI Bif TEXHONOriA. Takox po3rnsfatoTbCs €TUYHI MUTaHHS, NOB'A3aHi 3 BukopucTaHHam LI B
akafeMiyHoMy NUCbMi, TaKi SIK BUSIBNIEHHS nnariaTy, KOHMIOEHLNHICTb AaHuX Ta cnpasenvBicTb. Lie focnimkeHHs
PO3LUMPIOE Cy4aCHWA KOpnyc niTepaTypu, NPOMOHYoUM peTenbHuil aHanis Hacnigkis TexHonorii W ans npakTukm
aKkafeMiYHoro nNMcbMa Ta eTWYHWMX CTaHAapTIB, MiAKPECNoYM HeobXigHiCTb cniBnpalli, OCBITU Ta BigNOBILANbLHOTO
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3aCTOCYBaHHS TEXHOMOTIN NS CAPUSIHHS akafeMiyHiin 4o6pOYeCHOCTI Ta iHHOBaLisiM. 3anponoHOBaHO Npono3uLi Ans
ManbyTHIX AOCigXeHb Ans nopanbloro BuBYeHHs BNAMBY LUI Ha KpUTUYHE MUCNEHHS), BCTAHOBMEHHS €TUYHUX
pekomeHpaLiin woao sukopucTanHsa LI B akagemiuHux konax Ta OUiHKM edekTuBHOCTI iHCTpymMeHTiB LI B pisHnx
XaHpax nucbma. Lle gocnimkeHHs NigKpPeCnoe BaXIMBICTb NOAONAHHS CKMNaAHOLLIB TEXHOMONT LWTYYHOTO iHTENeKTY B
aKkagemivHOMy NMUCbMi 4151 BUKOPUCTaHHS ii nepeBar, BOAHOYaC AOTPUMYKOUMCh ETUMHUX MPUHLMMIB Ta 320X04yH0UH
KynbTYpY BiANOBIAANbHOr0 TEXHONOrYHOro nporpecy. MeTa cTaTTi nonsrae y BUKNaaeHHi TEOPETUYHIX Ta NPaKTUYHUX
00rpyHTYBaHb N5 BUSBMNEHHS KOPUCHOTO Ta LUKIANMBOrO BNUBY BMPOBAMKEHHS LUTYYHOTO iHTENEKTY B HABYambHWN
npouec (POpMyBaHHS HABMYOK HaMMCaHHS €Cce Y CyyacHUX CTyAeHTiB GakanaspaTy. HaykoBy LiHHICTb LbOro
JOCHiMKEHHS MOXHa NiATBEPAMTM BiICbMOMA 3pa3kaMu ece Ha TeMy «AKTYyasbHi NUTaHHS MiXkHapogHoro npasa 2025y.
Pesynbtati [OCMIMKEHHS 3aCBiQYMNK, LU0, HE3BaXaluyW Ha YMCMEHHi nepeBarW Ta HeLonMikW, nOB'A3aHi 3
iHCTPYMEHTaMW [N HAanNUCaHHS TEKCTIB HA OCHOBI LUTYYHOrO iHTENEKTY, OHE OYEeBMAHE: L0 TEXHOMOri0 Cnig
po3rnsgaTi Sk 40AATKOBUN pecype O BaLlOi KOHTEHT-CTpaTerii, a He sk 3aMiHy aBTopaM-nioaam. MalumHu HemuHyye
NOMUASIOTLCS, | BKpal BaXIIMBO MaTW CNPaBXKHIX aBTOPIB, SKi NPUAMATUMYTb Liei BaXNUBUA BUOIP, HABITb SKLLO BOHM
TaKoX MOXyTb BYTH CXMMbHI O MOMUITOK.

KntoyoBi cnoBa: akageMiyHe NUCbMO, LUTYYHWIA IHTENEKT, NnariaT, MeToA0MOors AOCAIMGKEHHS, NMOCK Ta MiHyCK,
TEXHOMOTI B OCBITi, HABUYKM NUCbMA, €Ce, OPUANYHI MUTaHHS, LMdpoBa rPaMOTHICTb, 3HAHHS Ta BMiHHS aHIMINCHKOT
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 fairess 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 purpose of the study is to theoretically substantiate and empirically verify the pedagogical potential of
situational teaching methods in the professional training of students in agricultural and technical education, considering
their typology, structure, and stages of implementation within professional-oriented disciplines. The methodology
combines conceptual analysis (clarification of definitions, functions, and case classifications), instructional design (a
model of case structure: context, problem statement, data, tasks, methodological guidelines, reflection; implementation
scenario: preparation, familiarization, analysis, discussion, conclusion), and empirical testing within the educational
process at Poltava State Agrarian University. The results demonstrated that the systematic use of situational teaching
methods — including case studies, role-playing and simulation tasks, and collective analysis of production-related
problem situations — enhances academic performance, increases motivation, stimulates participation in discussions,
and develops teamwork skills as well as the ability to defend one’s professional position with reasoned arguments. It
was established that these methods foster the integration of theoretical knowledge with practical skills, develop critical
thinking and flexibility in decision-making, which are key factors in preparing students to operate under conditions of
uncertainty. The originality of the study lies in the adaptation and operationalization of situational teaching methods for
the needs of agricultural and technical education: the typology was clarified (case-example, case-exercise, case-
situation), the structure and stages of implementation were formalized, and evaluation criteria integrating cognitive,
communicative, and teamwork indicators were defined. The practical significance of the results is reflected in the
development of methodological guidelines for teachers regarding case construction, data selection, and the
organization of discussions; these contribute to the balanced integration of situational teaching methods with traditional
educational formats, ensure the formation of integral professional competences, and increase the competitiveness of
graduates of agricultural higher education institutions.

Key words: situational teaching methods, professional training, agricultural and technical education, case method,
interactive learning technologies, competence-based approach.

MeparoriyHMn noTeHuUian cUTyaLinHUX METOAIB HaBYaHHA y NpodeCinHin
niaroToBLi 3400yBaYiB arpapHO-TeXHi4HOI OCBITH
AnpuHeub T. C., OHinko B. B.

lMonTaBcbkuii AepxaBHuiA arpapHuil yHiBepeuTeT, MonTasa, Ykpaita

AHorTauifa. MeTa gocnimkeHHs nonsrae y TeOpeTUYHOMY OBFpYHTYBaHHI Ta eMnmipuyHiii nepesipLi negaroriyHoro
noTeHUjany CuUTyauilHWX MeTOAIB HaBYaHHS Yy NPOecCiiHii nigroToBLi 3m0byBaviB arpapHO-TEXHIYHOI OCBITM 3
ypaxyBaHHAM TXHBOT TUNOMOTil, CTPYKTYpU Ta eTanis peanisaLlii y gucuunniHax (axoBoro cnpsiMysaHHs. MeTogonoria
PYHTYETHCA HA MOEAHAaHHI KOHLENTyanbHOrO aHanisy (YTOYHeHHs AediHiuiin, dyHKui i knacudikauii keincis),
iHCTPYKLiHOrO An3aiiHy (MOAENb CTPYKTYPY KeCY: KOHTEKCT, npobnemaTuka, AaHi, 3aBaaHHs, METOAWYHI OPIEHTUPY,
pednekcis; CLeHapii ynNpoBaKeHHS: MiArOTOBKa, O3HAMOMITEHHS, aHamia, AMCKYCis, MiCYMOK) Ta emmipuyHOl
NepeBipKX B OCBITHLOMY NpoLeci [onTaBcbKoro AepkaBHOro arpapHoro yHisepcuteTy. PesynbTaTti saceigunnu, Lo
CUCTEMHE BUKOPUCTAHHS CUTYaLiNHUX METOZIB HaBYaHHS — KeCiB, pONbOBMX Ta iMITALiHUX 3aBAaHb, KONEKTUBHOIO
aHaniay BUpobH14Mx NpobnemHunx cuTyauin — 3abeaneyye 3pocTaHHs HaBYanbHWUX OCArHEHb, NigBULLYE MOTUBALIO,
aKTUBI3ye y4acTb Yy AMCKYCisX, POPMyE HABMYKM KOMAHOHOI B3aEMOZji Ta 30aTHICTb apryMEHTOBaHO BiOCTOKBATH
BMacHy noauito. BcTaHOBNEHO, WO Ui MeToAM CpUsioTh iHTerpaLji TEOPETUYHUX 3HaHb i3 MPAKTUYHAMM BMIHHSAMM,
PO3BMBAKTb KPUTUYHE MUCTIEHHS Ta THYYKICTb Y MPUAHATTI PilLeHb, IO € BAXMMBUM YUHHWUKOM FOTOBHOCTI CTYLEHTIB
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JiSTM B yMOBax HeBu3HauyeHocTi. OpwriHanbHICTb [OCMIMKEHHS nonsrae B afanTauii Ta onepaLioHanisavii
CUTYaLiH1X METOAIB HaBYaHHS 10 NOTPe6 arpapHO-TEXHIYHOT OCBITU: YTOUHEHO iXHIO TUMONOTiIO (KEMC-BUNAZOK, Kenc-
BrpaBa, Kenc-cuTyallist), hopManisoBaHo CTPYKTYpy Ta eTanu peanisalii, BU3HA4YeHO KpuTepii OLHIOBAHHS, L0
iHTErPYKOTb KOTHITUBHI, KOMYHIKaTUBHI 1 KOMaHAHI NOKa3HWKW. [pakTUYHe 3HaYEHHS Pe3ynbTaTiB NONsArae y CTBOPEHHI
METOANYHMX OPIEHTVPIB NSt BUKNALaYiB LWOAO KOHCTPYIOBaHHS KeciB, A0O0pY AaHWX Ta opraHisalii AUCKYCii; BOHU
CMpUSIOTb NOEAHAHHIO CUTYaLiMHUX METOZIB i3 TpaguLiiHMMKM OCBITHIMM chopMamu, 3abesnedyloTb (POPMyBaHHS
iHTerpanbHUX NpOECIHNX KOMNETEHTHOCTEN | MiABMLLYIOTH KOHKYPEHTOCTPOMOXHICTb BUMYCKHWKIB arpapHnX
3aKnagis BMLLOI OCBITH.

KntoyoBi cnoBa: cuTyauiiHi METOAM HaBYaHHA, NpodeciiHa NiAroToBKa, arpapHO-TEXHIYHA OCBITa, KeWC-MEeTOf,
iHTEPaKTWUBHI TEXHONOrii, KOMNETEHTHICHWIA NiaXid.

I Bemyn

CyvacHa cucTema arpapHo-TeXHIYHOI 0CBITW nepebyBae y CTaHi rMMBOoKoi Ta AnHaMIYHOT TpaHcdopmaLi.
Llen npouec 3yMmoBneHun iHTerpauieto Ykpaiiu 10 €BpOnencbkoro OCBITHBOMO MPOCTOPY, 3pOCTaHHAM BUMOT
PUHKY NpaLy, a TakoX IHTEHCUBHUM PO3BUTKOM IHHOBAL|HMX TEXHOMOTIN Y cepi CinbCbKoro rocnogapcrea. Y
TakUX yMOBax nepeq 3akfafamu BULLOI OCBITM MOCTae CKnagHe 3aBAaHHS — NiAroToBKa HOBOrO MOKOMIHHS
baxiBLjiB, SIKi MatOTb NOEAHYBATH IPYHTOBHI TEOPETUYHI 3HAHHS 3 NPAKTUYHUMM YMIHHAMM, BUSIBIIATY 30aTHICTb
OnepaTUBHO pearyBaTh Ha BUKMMKW Ta NpuiAMaTit 0BIpYHTOBaHI pilLeHHs B yMOBaX MOCTIiNHOI TpaHCdopmaLlii
BMPOGHMYOrO cepenoBuiLa. BignosigHo, migrotoBka 3400yBadyiB BULLOI OCBITU arpapHO-TEXHIYHOMO NPOinio
noBuHHa OyTW 30pieHTOBaHa Ha (POPMyBaHHS LMICHOrO KOMMEKCY NPOMECIHNX | MiKXAMCUMMNIHAPHNX
KOMNETEHTHOCTEN. MneThcs He nuiue Npo 0BOMOAIHHA (PyHAAMEHTAMbHUMIN HAYKOBIMI MOMOKEHHAMM, @ il PO
PO3BMTOK YMiHb CWUCTEMHO aHanisyBaTi BUPOOHMYI cuTyaLji, NPOrHo3yBaTy HacnigKM MPUAHATUX piLLEHb,
obupatn onTumanbHi cTpaTerii Ain i BNpoBamXyBaTW CyvacHi TexHonorii 6e3nocepedHb0 Yy MPaKTUKY
rocrnoAaproBaHHs. BaxnueiuM CKnagHWKOM Takoi MiAroTOBKM € (hOPMYBaHHS THYYKOCTi MUCHEHHS, 34aTHOCTI
WBMAKO ajanTyBaTUCA A0 3MIHHMX YMOB, €(EKTUBHO KOPUCTYBATUCA IHCTPYMeHTamu Lmudposisalii Ta
aBToMaTu3aLii BUPOOHMYMX NPOLECIB, WO BM3HAYAE KOHKYPEHTOCMPOMOXHICTb BUMYCKHUKIB HA Cy4YacHOMY
PWHKY npaLli. Pa3om i3 TUM, piBeHb peanisayii 3a3Ha4YeHnX 3aBAaHb 3HAYHOK MIPOKO 3aNeXMTb Bif METOANYHOIO
IHCTPYMEHTaPIt0, KM BUKOPUCTOBYE BUKIaZay B OCBITHLOMY NpoLeci. TpaauuinHi OCBITHI NigXxoau, OPiEHTOBaHI
NEepeBaXHO Ha BiATBOPEHHS TEOPETUYHOMO MaTepiany, 6e3yMOBHO BidirpaloTb BaXnMBY ponb Y hOPMyBaHHI
(yHAaMeHTanbHoI 6asun 3HaHb.

lMpoTe X HegocTaTHLO Ans 3abe3neyeHHs NOBHOLHHOI NPOMECIHOI NiAroToBKM ManbyTHIX axisuis
arpapHoO-TEXHIYHOrO NPOCINto, OCKINbKW CyyacHe arpapHe BMPOOHULTBO XapakTepusyeTbCs  BUCOKOK
AVHAMIYHICTIO Ta 3aNeXHICTIO Big 6araTboX 30BHILLHIX YMHHWKIB — MPUPOLHO-KTIMATUYHUX YMOB, EKOHOMIYHUX
PU3WKIB, PiBHS TEXHIYHOTO 3abe3neyeHHs. Lle 3yMOBOE HEOOXIAHICTb MOLLYKY TaKMX NEAAroriYHNX PilleHb, SKi
3abe3neyytoTb rOTOBHICTL 3400yBaviB fiST B YMOBAX HEBU3HAYEHOCTI, NpaLloBaTh Y KOMaHAi Ta npuiMaTty
3BaXEHi YNPaBiHCbKI PiLLEHHS.

3 ornsigy Ha Le 0cobnmBoro 3HauyeHHst HabyBae BNPOBaMKEHHS CUTYaLiNHUX METOAIB HaBYaHHS. BoHu
[03BONAKTL HABMM3UTM OCBITHIM NPOLEC A0 pearnbHUX YMOB MPOMECIMHOI AiSNIbHOCTI, CNpUsOTL iHTerpavii
3HaHb i3 TEXHIYHMX Ta arpOHOMIYHUX AMCLMNNIH, (DOPMYKOTb MPAKTUYHI BMIHHA Ta NigBULLYIOTH MOTMBALO
CTyOeHTiB. 3aBASKM LIbOMY CUTyaLilHIi METOAWN MOXHA PO3rnsgaT AK €PEKTUBHUIA IHCTPYMEHT MiABULLEHHS
SKOCTI NPOCeCiNHOI NiAroToBKM Ta 3abe3neyeHHs rOTOBHOCTI ManbyTHIX (paxisuiB o poboTM B yMoBax
CYYaCHOro arpapHoro BUpobHMUTBA.

Mpobnematyka 3aCTOCyBaHHS CUTYaLliiHUX METOZIB Y NiAroToBLi 3406yBavyiB BULLOI OCBITU € NPEAMETOM
yBarn yKpaiHCbKWX HayKOBLiB, SIKi Y CBOIX Mpausx NigKPECnioTb akTyanbHICTb LbOro HanpsMy. Boxu
XapaKTepusyloTb CUTYaUiiHi MeToau K pe3ynbTaTUBHUM IHCTPYMEHT (DOPMYBaHHA NPOMECIMHUX YMiHb,
PO3BUTKY KPUTUYHOMO Ta MPaKTUKOOPIEHTOBAHOMO MUCNeHHs. OfHielo 3 NpOBIAHUX HAYKOBLB Y Ui cdepi €
O. lMomeTyH, KoTpa BU3HAYa€E CUTYaLLIHWA METOL SK OQMH i3 HaMpe3ynbTaTUBHILLMX 3ac06iB iHTEPaKTUBHOTO
HaBYaHHS. BOHa TpaKTye 1Oro Sk HaBYaHHS Yepes JOCBId, WO peanidyeTbes Y Kinbka eTanis: aHanis cutyadii,
MPOrHO3yBaHHS MOXIIMBKX PiLleHb Ta iX HACMIAKIB i yXBaneHHs ONTUMAanbHOro BapiaHTy. ABTOpKa HaromnoLuye
Ha BaXNMMBOCTI NPO30PUX KPUTEPIIB OLHIOBAHHS, WO nNiaBuULLYye OO'EKTMBHICTb pesynbTaTiB | Cnpusie
hopMyBaHHI0 NPOGECINHOI FOTOBHOCTI CTyAeHTiB [1, 10].

3HaYHWi1 BHECOK Y TEOPETUYHE OCMUCHEHHS cuTyaLlinHoro meTtoay 3pobus t0. CypMiH, skuid posrnsgae
KelC-MeTo4 BOAHOYAC SK AOCRIAHWLBKY CTpaTerilo i K NefaroriYHWn iHCTPYMEHT. YYeHuin nigkpecrnoe 1moro
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FHOCEOMOrYHUI Ta BUXOBHWW NOTEHLian, Wo CTUMYIOE PO3BUTOK aHANITUYHOTO MUCTEHHS, KOMYHIKaTUBHIX
YMiHb i camocTinHocTi 3n06yBauviB. BogHovac BiH 3BepTae yBary Ha Hu3ky npobrem, WO YCKNagHKKTb
yNpOoBamKeHHS LibOro MeToay, 30kpemMa 6pak AKiCHWX KeICiB, TpaguuioHaniam y nigxofgax Ta HegoCTaTHiIN PiBEHb
METOANYHOI NiArOTOBKM BUKTagadis [2].

H. CkoneHko 3anponoHyBana MeTogosoriYHy OCHOBY AN1st FMMBLIOT0 PO3yMiHHS CYTHOCTI Keic-MeTogy.
BoHa aKueHTYe yBary Ha oro rHoCeoNnoriYHIX i AUAAKTUYHUX 0COBMMBOCTAX, PO3rNSAALYM KENC SIK AieBui 3aci6
PO3BUTKY TBOPYOCTI, KPUTUYHOTO MUCHEHHS Ta KONMEKTUBHUX YMiHb Y NPUAHATTI pilleHb. [o XapakTepHux puc
MeToay aBTOpKa BiAHOCMTb GaraToBapiaHTHICTb pe3ynbTaTis, rpynoBe 06roBOPEHHS, eMOLNHY HACUYEHICTb i
NPaKTUYHY CPSMOBAHICTB [3].

Y OupakTMyHoMy BuMIpi 3Hadywmumm € npayi |. OcagyeHko, ska getanisye npupogy kenc-metogy Ta
cucTeMatuaye TPYAHOL 10r0 BMPOBaKEeHHS Y BMLiM Wkoni. BoHa Buokpemntoe npobnemu agantadii
CTYZEHTIB [0 HeCTaHAAPTHUX 3aBAaHb, METOANYHI OOMEXEHHS NPU CTBOPEHHI HAaBYanbHUX KEUCIB Ta NOTpeby
y cnewjiarnbHin nigrotosyi BUknagavis [4].

[o npakTuyHoro Bumipy npobnematuku Hanexatb npaui T. lNaleHko, ska po3rnsaae Kemc-MeToq Ak
CyyacHy iHTEpaKTMBHY nefaroriyHy TEXHOMOrilo. BYeHa aKueHTye WMOoro 3HayYeHHs Ans PO3BMTKY 34aTHOCTI
CTYOEHTIB KPUTUYHO MUCHWTK, 3HAXOQMTU HECTaHOapTHi pIlLeHHsl, MNOeAHYBaTW TEOPETUYHI 3HAHHA 3
NPaKTUYHUMKM HaBMYKaMK Ta (POPMYBATH FOTOBHICTb O CAMOCTINHOMO NOLYKY iHdopmaii [5].

[MpuKnagHi acnekTn BUKOPUCTAHHSA CUTYaLiHUX METOAIB BUCBITNEHO Yy npausx T. domeHko Ta |. [onoBko
[6; 7]. JocnigHuui 3a3HavaroTh, Wo poboTa 3 keilcamu NiABULLYE aHaNITUYHI 34ibHOCTI 3006yBaviB, CTUMYIIOE
IXHIO HaBYanbHY MOTWBALit0, CTBOPIOE YMOBM [N e(heKTUBHOI OpraHisaLlii cCaMOCTINHOI AiafbHOCTI Ta cnpuse
PO3BUTKY KOMYHIKaTUBHUX HABUYOK.

Ha BaxnuBoCTi iHTepakTUBHUX MigxogdiB 3ocepemxytoTb yBary J1. Pomanenko Ta O. CnatsiHCbKa, SKi
B6aualTb y HWUX OiEBUA IHCTPYMEHT (POpPMyBaHHS NPOMECinHMX YMiHb. HaykoBUi NigKPECMOTb, WO
IHTEpaKTUBHE HaBYaHHs [JO3BOMSE MOZENoBaTW BUPOOHMYI CUTYalii, aKTWBi3ye KPUTUYHE MUCNEHHS Ta
NiABULLYE Pe3yNbTaTMBHICTL 3aCBOEHHS 3HaHb [8].

OTxe, aHania BITUM3HAHMX npaub CBIYMTb NPO CTIMKWA HAYKOBWWA iHTEpec A0 npobrnemaTuku
BMPOBAKEHHS CUTYaLliItHUX METOZIB Y BULLi OCBITi. BOHW po3rnsaatTbes SK Ai€BUNA iIHCTPYMEHT NOEAHAHHS
TEOPETUYHOI NIArOTOBKW 3 NPAKTUYHOK ZIANBHICTIO Ta AK 3aci0 NiABMLLEHHS SIKOCTI HaBYanbHOTO MpOLecy.
BogHouac BapTO HaronocuTy, WO SOChimkeHb, 6e3nocepeaHbo NPUCBSYEHNUX arpapHO-TEXHIYHIN NiaroToBLi,
Hapasi HebaraTo, L0 3yMOBIIIOE aKTyanbHICTb NOAANBLLOMO HAYKOBOrO MOLLYKY i BAOCKOHANEHHs Migxoais 40
IXHbOr0 BUKOPUCTAHHS B OCBITHHOMY CEpesOoBMLL.

Mema cmammi nonsrae y TeopeTUYHOMY OOIpYHTYBaHHI Ta PO3KPUTTI MEAaroriyHoOro noTeHuiany
3aCTOCYBaHHs CUTYaLiHUX MeTOZIB HaBYaHHS Y NPOeCiiHin nigroToLi 300byBadiB BULLOT OCBITU arpapHo-
TEXHIYHOrO NPOINIO 3 ypaxyBaHHAM iX BNUBY Ha NIABULLEHHS SKOCTI OCBITHBOMO NPOLECY.

Il Mamepian i memodu docnidxeHHs

CuTyauinHuin MeTog Yy CydvyacHi AuOakTuui BM3HAYaeTbCA $SK OAHA 3  HaMpe3ynbTaTWBHILLMX
IHTEPaKTUBHMX TEXHOMOTIN, WO 3abe3neyye rapMOHINHE NOEAHAHHSA TEOPETUYHIX 3HaHb | NPAKTUYHOMO AOCBIAY.
Woro ronosHa ines nonsrae y CTBOPEHHi HaBYanbHIX CUTYaLlilt — pearnbHuX abo crieLjianbHo 3MOAEenbOBaHNX, —
ki BigobpaxatTb CynepeyHoCTi NpOMECinHOi AianbHOCTI Ta BUMAarawTb Big 3000yBayiB BULOI OCBITH
KOMEKTMBHOMO aHaniay, MoLyKy anbTepHaTUBHUX pilleHb i BMOOpY Hambinbl AouinbHUX gid. Ak 3a3Havae
H. CkoneHKo, KeMC BUKOHYE He nuLLe (hyHKLiK0 nogaHHs Npobnemu, a i akTyaniaye KOMMIEKC 3HaHb, HEOOXiaHX
ANs i1 BUPILLEHHS, Npu LbOMY He nepeabayaroum eaMHOro NpaBuUbHOTO pesynbTarty [3].

Y HayKoBIl niTepaTypi Lei MeTos 4acTo OTOTOXHIOETLCA 3 MOHATTAMU «METOZ, KOHKPETHWUX CUTYyaLin»
abo case study. |. OcagyeHko nigKpecmnioe, WO TEPMIHOMOMYHE Nofe METOZY OXOMMHE HU3KY CyMDKHWX
BU3HAYEHb — «CUTYaUiMHUN aHani3», «aHania KOHKPETHUX BUNagKiB», «MeToh CuTyaluiHux Brpas». Boxu
Pi3HATLCS 3a (POPMOIO NOAAHHS, ane 3bepiratoTb CNiNbHY AMAAKTUYHY OCHOBY: HabyTTS 3HaHb Yepes aHanis
NpobnemMHux 3aBaaHb, SKi He MatoTb OAHO3HAYHOTO BUPILLEHHS [4].

3 iICTOPMYHOI NEPCNeKTBM CTAHOBNEHHS METOAY Ma€e AaBHi i Pi3HONMAHOBI BUTOKM Yy CBITOBIN OCBITHIN
npaktuyi. 3a cnoctepexenHsmn HD. CypmiHa, nepui cCUCTeMHi Cnpobu MOro BUKOPWUCTaHHS MOB’'A3aHi 3
apBapacbKoto Lkonoto BisHecy, e y 1921 poui BiH 6yB ynepLue odiLiiHO 3aCTOCOBaHWIA Y NPOLIECH MiArOTOBKY
ynpaeniHuiB. 3rogoM MeToA NOLWMPUBCS Ha iHLWI raysi — NpaBo, MeaNLMHY, BINCbKOBY OCBITY — L0 MiATBEPAMIO

19



ISSN 2307-9770. Engineering and Educational Technologies, 2025, 13 (3), 17-29.
CC-BY © KrNU, EETECS, Yaprynets, T., Onipko, V., 2025

MOro yHIBEpCanbHUM XapakTep Ta MOXIUBICTb E€(EKTUBHOTO BUKOPWUCTAHHA Y PIi3HUX NPOMECIHNX
KOHTeKcTax [2].

KntouoBMMK O3HaKamu CUTyaUiliHOro MeTogy € 6araToBapiaHTHICTb MOXMIMBUX pillleHb, 060B'3k0Be
KONMeKTUBHe 0BroBOPEHHs, NOEAHAHHS iH(POPMALNHOI Ta BUXOBHOI (DYHKLNA, @ TaKOX CTBOPEHHSI KEPOBAHOI
€MOLIMHOI Hanpyru, sika CTUMYTIOE IHTENEKTYanbHY aKTUBHICTb CTyAEeHTiB. CamMe Lji XxapakTepucTukL, Ha yMKy
[OCTIOHWKIB, BMPI3HSOTb 1Or0 cepeq iHHOBALiMHMX METOAIB HaBYaHHS Ta pobnatb MOr0 eeKTUBHUM
IHCTPYMEHTOM (POPMYBaAHHS KPUTUYHOMO MWUCNEHHS, KOMYHIKQTUBHUX YMiHb i FOTOBHOCTI [iTM B yMOBaXx
HEBU3HAYEHOCTI. Y KOHTEKCTI iHXEeHEepHO-TEXHIYHOI MiArOTOBKW CUTYaUinHMIA MeToA HabyBae 0cobnmBoi Bary,
OCKirbkW 4O3BONSIE MOZENtoBaTH NPobnemu, 3 skumn axiBeLlb CTUKAETLCS Y pearnibHOMY BUPOOHULTBI. Tak, y
NpOLECi HaBYaHHS MOXYTb PO3rNA4ATUCS KECK, L0 CTOCYIOTLCS BUOOPY ONTUMANbHOTO KOMMIEKCY MaLUMHHO-
TPaKTOPHUX arperaTiB s BUKOHAHHS TEXHOSONYHOI onepaLlii, aHarni3y npuymH BiMOBU TEXHIYHOMO By3na yu
PO3p0bKN eHeproeeKTMBHUX pexumiB poboTn obnagHaHHs, BUGOPY ONTUMAnbHOI CTparTerii 3aXMcTy nocisiB
KyKYPYA3¥ Bif LKIZHUKIB 3 ypaxyBaHHAM E€KOHOMIYHUX BWUTPAT, EKOMOrMYHMX Hacnigkis Ta MpPOrHO30BaHUX
norogHux ymoB. [ofibHi 3aBOaHHS BMMaralTb Bif CTYAEHTIB iHTerpauii 3HaHb i3 TEXHIYHWX AWCUMNAIH,
MaTeMaTUKK, IHGOPMATUKKL, @ TaKOX HaBWYOK CUCTEMHOrO aHanisy. lpu LbOMY aKLEHT nepeHocuTbes 3
NacyBHOMO 3aCBOEHHS iH(pOPMaLii Ha aKTUBHY AiSNbHICTb: 0BrOBOPEHHS!, BUCYBaHHS MiNOTE3, OLiHIOBAHHSA
PU3NKIB Ta BUPOBIEHHS CMINIbHOMO PiLLEHHS. TakuM YMHOM, €BOIIOLS CUTYaLIiHOTO METOAY AEMOHCTPYE MOoro
nepexig Bif iHCTPYMEHTY Gi3HEC-0CBITM 4O YHiBepCarnbHOI negaroriYHoi TEXHOMOrI, Ska CboroaHi eheKTUBHO
BUKOPUCTOBYETHCA Y MIATOTOBLi MaWBYTHIX arpoiHkeHepis. Voro 3acTocyBaHHs y BuMKmapaHHi arpapHo-
TEXHIYHUX AMCUMNNIH cnpusie PopMyBaHHIO NPOMECINHOI MOBINBHOCTI, PO3BUTKY TEXHIYHOTO MWUCMEHHS Ta
FOTOBHOCTI 40 NPUAHATTS BUBAXEHWX PilleHb Yy CKnagHuxX BMPOBHWMYMX cuTyauisix. Lle nigkpecnioe noro
3HaYYLLiCTb SK Cy4aCHOrO IHCTPYMEHTY iHTerpaujii 3HaHb i NpaKTUKK, 30aTHOro NiAroTyBaT 3406yBaviB BULLOI
OCBITW [0 BUKNWKIB peanbHOi NpodhecCinHoT AisnbHOCTI.

CuTyauinHuin MeTog y BULLIYA KOS XapaKkTepusyeTbes BaraTodyHKLIOHAMBHICTIO, WO 3YMOBMOE NOM0
LUMPOKe BMKOPUCTAHHS Y Pi3HUX HanpsiMax NpodecinHoi MigrotoBku. Hacamnepen BiH BUKOHYE MisHaBasbHY
(DYHKLt0, CNPSIMOBAHY Ha aKTWBHE 3aCBOEHHS 3HAHb Y MPOLEC iX MPaKTUYHOrO 3acTocyBaHHs. Pobota 3
Kecammu CroHyKae CTYZAEHTIB aHanisyBaTi iH(hopmaLito, BiLOKPeMOBaTW TOMOBHI 1 APYropsaaHi YUHHUKA,
BCTAHOBMIOBATM MPUYMHHO-HACTIOKOBI 3B'A3KM, IO 3abe3nevye rPYHTOBHILLE OBONOAIHHS MaTepianoM Ta
(popMyBaHHS CUCTEMHOMO MUCREHHS. BogHovac METOA BUKOHYE po3BMBasbHY (DYHKLiHO, OCKINbKM CTBOPHOE
YMOBMW [N CTAHOBSIEHHS KPUTUYHOMO WM aHaMiTUMHOMO MUCIIEHHS, (DOPMYBaHHS 34aTHOCTI OLiHIOBATW PisHi
BapiaHTW PO3B'si3aHHA Npobrnem Ta nporHo3yBath ix Hacnigku. Lle ocobnuBo akTyanbHO AN iHKEHEPHO-
TEXHIYHOI W arpapHOi OCBITW, A€ PIEHHS B peanbHOMY BMPOOHMUTBI 4acToO NPUAMAOTLCA 3a YMOB
HeBM3Ha4eHoCTi. Tak, CTyaeHTaM Moxe 6yTU 3anponOHOBaHWA KeWC OO BiAMOBM rigpoCUCTEMM TpaKTopa nig,
yac BMKOHAHHS MOnboBMX PobiT. Y npoueci oro po3s’s3aHHst BOHW BYATLCA BM3HAYaATV MOXIMBI NMPUYMHN
HecnpaBHOCTI, ByayBaTW anroput™ AiarHOCTUKKM Ta OBrPYHTOBYBATU TEXHIKO-EKOHOMIYHO AOLNbHUA BapiaHT
peMoHTy. [ogibHi 3aBAaHHS He nuLe 3aKpinmioTh 3HAHHSA 3 AUCUMNAIH MALUMHO3HABYOMO LMKMY, a M
(bopMyIOTb YMiHHS MpaLoBaTV B KOMaHZi Haf MOLYKOM ONTMMAsbHOMO pilleHHs. Baxnuee micue nocigae i
BMXOBHa (DyHKUiS. [Mig Yac KONEKTMBHOMO aHanisy cuTyauil po3BMBalOTLCS Taki pUCK, SK BignoBiganbHICTb 3a
NPWAHATI PILLEHHS, TONEPaHTHICTb 4O anbTEPHATUBHMX TOYOK 30pYy Ta 3L4aTHICTb 4O eeKTUBHOI CriBnpaL.
Hanpuknag, y Kenci 3 arpoHOMil, Konu rpyna CTYLEHTIB aHanisye ctpaterii 3axXucTy nocisiB COHSLUHWKY Bif
LWKIQHWKIB 3 ypaxyBaHHAM E€KOHOMIYHMX BWTPAT, €KOMOMYHMX PU3MKIB Ta MPOrHO30BAHWX MOTOAHMX YMOB,
(POPMYETHCH HE NULLE 3HAHHS 3 HITONATONOriT YK arpOEKOHOMIKW, @ i HABUYKM Y3rOMKEHHS PiLLEHb Y KONEKTUBI.
3HauyLLO € TaKOX KOMYHIKaTUBHA (hYHKLiS, ake OpraHisauis UCKYCiln, Npe3eHTaLii i 3aXMCTY pilleHb HaBYae
CTYZEHTIB NOrYHO 1 apryMEHTOBAHO BiACTOKBATY BNIACHI NO3WLiT, NEPEKOHYBATW OMOHEHTIB, BUKOPUCTOBYBATY
HaO4Hi MaTepianu Ans nigTBEpMKEHHS ifen. Y Takux yMoBax BignpaLlbOBYETbCS 30aTHICTb BECTU NPOMECIiHY
nonemiky, Lo € HEBIA'EMHOI CKMaZoBOK MabyTHBOI AiANbHOCTI iHxXeHepiB Ta arpoHoMiB. CoLlianbHui acnekT
MeToZy NPOSBNSETLCH Y PO3BUTKY HABMYOK B3aEMOLIi: YMIHHS CriyxaTu CniBpO3MOBHWKIB, BPaxoByBaTH Pi3Hi
AYMKW, NiATPUMYBATU KOHCTPYKTUBHUI [ianor i HagaBaT apryMeHToBaHy KpuTuky. Lie doopmye nigrpyHTs ans
CTaHOBIEHHS NiLEPCbKUX SKOCTEN, KyNbTypy KOMaHAHOI pob0Ty Ta BignoBIAaNbHOCTI 3@ CMiNbHWAN pe3ynbTar.

OkpeMo BapTo BMAINUTM pecbnekcuBHY (yHKLt0. Y npoLeci 06roBopeHHs Ta aHanidy cutyallin 3gobysavi
MatTb 3MOrY OLiHIOBATU BNACHI il M JOCATHYTI pesynbTaTty, BU3Ha4aTh JOMNyLLEHi NOMUIKW Ta YCBILOMITOBATH
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noriky NPUAHATTA pilleHb. MoaibHMI LOCBIA CTae OCHOBOI A1 CAMOBAOCKOHANEHHS, NiABULLEHHS MPOGECiHO|
3pinocTi Ta po3BUTKY 34aTHOCTI 40 Be3nepepBHOro HaBYaHHSI.

TakuM YMHOM, CMeKTP (OYHKLIN CUTyaLiMHOrO MeTody OXOMMKE ni3HaBambHi, PO3BMBArbHI, BUXOBHI,
KOMYHIKaTWUBHI, COLianbHi Ta pednekcuBHi acnekTu. Moro 3acTocyBaHHs y MinroToBLj ¢paxiBLiB arpapHo-
TEXHIYHOrO Npodhinio 3abe3neyye iHTerpaLito 3HaHb i3 NPaKTUKO, CTBOPIOE YMOBW ANs (hOPMYBaHHS KNOYOBUX
KOMNETEHTHOCTEN | NPOGIecitHOi MOBINbHOCTI, @ TakoX ChpUsie CTAHOBMEHHIO KOHKYPEHTOCMPOMOXHOI
ocobucTocTi [1].

Y cyyacHin neparoriyi TMNOMOria KeWciB pO3rNSAAaeTbCa SK BaroMWid iHCTPYMEHT cucTematusauii
CUTYyaLiHOro MeTody, WO LO3BONSE THYYKO afanTyBaTh MOro 4O KOHKPETHUX 3aBAaHb OCBITHHOrO NpoLecy.
PisHOMaHITHICTb hOpM | BUAIB KEWCIB MOSACHIOETLCA HaraTodyHKLUIOHANBHICTIO Camoro Migxody: BiH MoXe
BUCTYNaTW K OMOAKTWYHMIA MaTepian, sk crnocib opraHisauii nisHaBanbHOI AiANbHOCTI Ta K TEXHOMOris
(hopMyBaHHA NpaKTUYHKUX HaBW4OK. ba3oBui piBeHb Knacudikauii cnMpaeTbCst Ha TPWU HaMbINbLL YXWUBaHI
opmu: Kenc-BUNadoK, Keic-BnpaBy Ta Kenc-cutyauito. Ak 3asHavae J1. MapyHkeBuY, BIGMIHHOCTI MiX HAMM
BM3HAYalTbCs 06CAroM iHhopmaLyii, CKnagHICTIo 3aBAaHb i pIBHEM MiATOTOBKM CTYAEHTIB. Kelic-B1unagok nocrae
SK CTUCNWA INKOCTPATUBHWA NMpKKNag, WO CTUMYNE 06roBopeHHs. Kenc-BnpaBa ycknagHe 3aBhaHHs 3a
PaxyHOK HeoOXiZHOCTI BWKOHaHHSI PO3paxyHKIB Y 3aCTOCYBaHHS anroputmis. Kenc-cutyauis € HambinbLu
KOMMIEKCHOK (hopMmoto, Lo nepeadayae rpyHTOBHUI aHani3, KONEKTUBHE 06roBOPEHHS Ta AMCKYCito, 3aBASKH
4omy PopMy€eTLCH CUCTEMHE MUCTIEHHS [9].

[npakTnyHui piBeHb knacudikauii poskputo y npausx |. OcagyeHko, sika cuctematusye aediHiyii Ta
BMOKPEMIOE CMOPIAHEHI MiOX04W: «aHani3 KOHKPETHUX BUMNALKiB», «METOL CUTYaLiNHUX BNpaBy», «CUTYyaLiiHWi
aHania». Lle cBigunTb, LU0 KeicK pisHATLCS He NULLE 3a CTPYKTYPOIO, a 1 3a cnocoboM nogaHHs MaTepiany — Big
iNCTPaTMBHOMO MpuKnagy Ao runbokoro npobremHoro AocnimxkeHHs [4]. Po3swmpeHnin piseHb knacudikauii
npeacTasneHuin y npausx H. CKoneHko, sika akLEeHTYe yBary Ha rHOCEOSONYHMX | METOAOMOMYHMX acnekTax
BMKOPUCTaHHS Kerc-meTody. [ocnigHnus BUMOKPEMIKE HaBYasbHi, iNHOCTPATUBHI Ta NMPUKNagHi Kencu, Lo
3abe3neyvye MOXNMBICTL AMEPEHLiNoBaHOrO Nigxoay A0 NPOMECINHOI NArOTOBKM CTYAEHTIB. TakuM YMHOM,
aHanis HayKoBMX MigXo4iB Aae NincTaBm CTBEPIKYBATH, LLO CUTYaLIMHUI METOS peaniayeTbes y pisHUX hopmax,
MOXe MaTu pi3Hui piBeHb CKNAAHOCTI Ta AWAAKTUYHOTO HaBaHTaxXeHHs [3].

Il Pesynbmamu

3anexHo Big MeTW 3aHATTS i 0COBNMMBOCTEN HaBYaNbHUX 3aBhaHb, KECW MOAIMATLCA Ha HM3KY
OCHOBHWX TWMIB, KOXEH i3 SIKUX Mae BacHy creumiky 3acToCyBaHHS Ta OYikyBaHi peaynbTaTi. [1ns 3pyyHocTi
iIXHIO TMMONOrito MogaHo y Tabnunyi 1.

Tabn. 1. Tunonoris KeiciB B OCBITHEOMY NPOLEC

Tun kency XapaktepucTtuka [pu3HayeHHs OuikyBaHi pe3ynbtaty

Keic-Bunagok | KopoTkui onuc ogHiel BukopucToByeTbCS 415 LLIBuake 3anyyeHHst
KOHKPETHOI CUTYaLil uu inocTpayii igel, aktyanisawii | CTyAeHTiB o
npuKnagy 3 NpaKkTuKK; npobnemu abo sk BCTYN Ao 0BroBOPEHHSI; PO3BUTOK
NPOCTUI 3a CTPYKTYPOKO. AMNCKYCIl. YMiHHS! BULINSTY FOSTOBHE.

Keic-BnpaBa | 3aBgaHHs, Wo nepeabayae | BukopucTtoByeTbes Ans dopmyBaHHS aHaNITUYHUX
3aCTOCYBaHHS TEOPETUYHUX | TPEHYBAHHS HABMYOK Ta NPaKTUYHUX YMiHb,
3HaHb y NpakTU4HOMY aHaniay, po3paxyHkis, MOLIYKY | PO3BUTOK JIOTYHOTO
KOHTEKCTi, 4acTo BKMOYae | anbTepHaTuB. MWUCIEHHS.

KISIbKICHWIA aHani3.

Keic-cutyauis | MoBHOUiHHMI po3ropHyTMit | OcHOBHa dhopma Kenc- P03BUTOK KOMMIEKCHMX
onuc npobnemu 3 meToay, notpebye rMnbokoro | HaBMYOK: aHaniay,
BaraToBapiaHTHUMW aHaniay Ta nonepeaHb0l MPOrHO3yBaHHS,

YyMOBaMM Ta MOXIMBUMU NiaroTOBKY. KOMyHiKaLlii, yxBaneHHs
PiLUEHHAMM. PiLUEHb Y rpyni.
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Y noegHaHHi BCi Tpu piBHI KnacudikaLii AeMOHCTPYHOTb, L0 KEMC-METOA He € CTaTUYHOK METOAMKOM, a
CTaHOBWTb AMHAMIYHY CUCTEMY, SiKa TPAHCOPMYETLCA BIANOBIAHO A0 Linen HaB4aHHA, Cneundikv ucumniim
Ta PiBHSA NiArOTOBKM CTYAEHTIB. [Ins arpapHO-TEXHIYHOI OCBITM Taka rHyuYKiCTb OCOBNMMWBO BaxnuBa, amxe
[03BONISIE BaPitOBATW 3aBAaHHS Bif NPOCTUX TEXHIYHUX NPUKNAZiB 4O KOMMMEKCHWUX YnpaBniHCbKMX Npobnem,
chopMytoum sk 6a30Bi, TaK i iHTErpoBaHi NPOMECIiiHI KOMNETEHTHOCTI.

[MpaKkT4He 3Ha4eHHs TUMOSOril BUPA3HO MPOSBNSAETLCA N Yac aganTauii cuTyauinHoro MeToay Ao
NPOCECINHO OPIEHTOBAHMX AMCUMNAIH. B arpapHO-TEXHIYHIN NigroTOBLi BUKOPUCTAHHSA KeWCiB CTBOPIOE YMOBY
AN HabNWXeHHs HaBYarnbHUX 3aB4aHb 40 PeanbHUX BUPOOHUYNX YMOB, LLO Cripusie POPMYBaHHIO Y CTYAEHTIB
FOTOBHOCTI 10 MPUAHSATTA pillieHb Y NPaKTU4HIX cuTyauisx (Tabn. 2).

Tabn. 2. Mpuknagm TNiB KECIB B arpapHO-TEXHIYHWX AuCLMNAiHaX

Mpuknag cutyauii
(arpapHO-TEXHIYHUIN KOHTEKCT)
Kenc-Bunagok Buxig 3 nagy ciBanku mig 4ac BECHSHOI | BUSIBMEHHS KMKOYOBUX YMHHWKIB MOMOMKM,
nociBHoi kamnaHii. CTygeHTam NogaeTbCs | PO3BUTOK YMiHHS LUBMAKO iAeHTUdIKyBaTM
KOPOTKWIA onuc 06CTaBWH | MPOMOHYETLCS | NpobneMy,  akTyanisauis  TEOPETUYHMX

Tun kency OuikyBaHi peaynbTaTu

BM3HAYUTK MOXMMBI NPUYMHN | 3HAHb.
HeCnpaBHOCTI.
Keiic-npaBa Po3paxyHOK €HeproBuTpaT Ha CyWwiHHS | POPMYBaHHS ~ HaBMYOK  3aCTOCYBaHHS

KyKYPYA3u Y 3epHOCyLwapLi pisHUX TuniB. | (pOpMyn i MeTOdiB TEXHIYHWUX PO3paxyHKiB,
CryoeHTam  HajawTbCs  AaHi Mo | iHTerpawis imKeHEepHNUX 3HaHb 3 EKOHOMIYHOH
Temnepatypy, BOMOrMCTb | BUTPATK | OLHKOH.

NanbHOro Ans BUKOHaHHS 064MCNEHb.
Keitc-cutyauia | OpraHisaLisi OriCTUKM TPaHCNOPTYBaHHS | PO3BUTOK KOMMMEKCHUX YMiHb MaHyBaHHS,
BPOXald  COHAWHWKY 3 MO A0 | MPOTHO3yBaHHS Hacniakis PiLUEHb,
eneeatopa 3a YMOB ODMEXEHOro | koMaHgHoi  poboTM  Ta  MPUAHATTS
aBToNapKy. MoTpibHO pO3pobuTK | ONTUManbLHOI cTpaTerii Ain.

OnTUMasbHy CXeMy NepeBE3EHb i OLHUTK
PU3MKN.

OUiHIOKYM PI3HI TUNK KeiciB, JOUINbHO BPaxOBYBATW He NULLE TXHI AMAAKTUYHI MOXMMBOCTI, @ i NEBHi
obmexeHHs1. Lie fo3Bonsie Buknagady pauioHansHO NoeaHyBaTit hopMu Y HaBYanbHOMY NPOLECE 3anexHO Big
METY 3aHATTS 1 PiBHS NiAroToBNEHOCTI 3000yBavis (Tabn. 3).

Tabn. 3. MNepeBaru Ta 06MeXeHHs TUNIB KeiciB

Tun Kency [epesaru ObMexeHHs
Keitc-Bunagok Nerko rotyetbest; WwBMako Bkntovae | ObmexeHa rmubuHa aHanisy; He dopmye
CTydeHTiB Yy poboTy; 3pyyHuir ANS | KOMMAEKCHUX  YMiHb,  BMKOPUCTOBYETHCA
intocTpaLlii TeMuM Ta akTyanidadii 3HaHb. | NepeBaXHO SIK BCTYMHUN EIEMEHT.

Kelc-BnpaBa Cnpusie  po3BMTKY  aHanmiTMyHMx i | Bumarae  HasiBHOCTI  ©a30BMX  3HaHb;
NPaKTUYHUX YMiHb; [03BOSISIE | OpiEHTOBaHU Binblue Ha iHAMBIAYanbHY
3aCcTocoByBaTM (POPMYNM, PO3paxyHKu, | poBOTY, Hix Ha KOMaHAHY ANCKYCIto.

MoZeni.

Keitc-cutyauis 3abe3neyye  KOMMMEKCHUA  po3BuUTOK | lMoTpebye 3HaYHUX pecypeiB A5 NiLroTOBKY;
KPUTUYHOTO MUCIIEHHST; MOAENIOE peanbHi | NoTpebye yacy Ha onpautoBaHHS; BUMarae
YMOBM; (DOPMYE HaBUYKM KONMEKTUBHOI | BUCOKOTO PiBHA MiArOTOBKY CTYAEHTIB.

B3aEMOJ;l.
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TaknuM YMHOM, TUMONOTS KENCIB BUCTYMAE He NULLE TEOPETUYHOK OCHOBOK AN cucTemMaTuaaLlii MetToay,
a i NpaKTMYHUM OpIEHTMPOM AN BuKNajauiB. |i BUKOpUCTAHHS [03BONSE 3abe3neunTin 3banaHcoBaHe
NOEOHaHHA HaBYamnbHUX 3aBAaHb PIHOTO PIBHA CKMaAHOCTI, WO chpuse edqeKTUBHOMY (OpMyBaHHIO
NPOeCinHMX KOMNETEHTHOCTEN MaBYTHIX (haxiBLiB arpapHO-TEXHIYHOTO NPOinto.

MoganbLioro posrnsagy notpebye NUTaHHA CTPYKTYPU KEMCY SK HAaBYarbHOrO iHCTPYMEHTY, axe came
MOro noriyHa opratisadis BU3Ha4ae AWHaMIKy OCBITHBOTO MPOLECY, PiBEHb aHANTUYHOTO HABAHTAXeEHHS Ta
MOXIMBOCTI ANs iHTerpauil 3HaHb. PO3KpUTTS 3MICTOBMX €NIEMEHTIB [O3BONSE 3'CyBaTh, SKUM YMHOM KeWnc
crpusie (POpPMyBaHHI0 NPOMECINHO 3HAYYLLMX YMiHb | HABUYOK. ECDEKTUBHICTL CUTYaLIMHOTO MEeTody Hanpsmy
MoB'si3aHa 3 SIKICHUM MPOEKTYBAHHSAM Kency, Skuii Mae 06'egHyBaTh iHGopMaLinHUiA MaTepian, npobnemHuii
3MICT i 3aBLj@HH$1, OPIEHTOBAHI Ha aHaNITUYHY LiSNbHICTL CTYAEHTIB.

[10 OCHOBHWX CTPYKTYPHUX EIIEMEHTIB KENCY Hanexarb:

1. BcTynHa yacTvHa (nacnopt Kewcy). Y oMy 6110Li NoaakTbes 3aranbHi BiGOMOCTI, WO (hOpMY0Th
KOHTEKCT i 3a6e3neyyroTb PO3YMIHHS CUTYaLlil: TeMa, OCHOBHI Y4aCHWKM, BUXIOHI AaHi Ta yMOBM.

lMpuknad: onuc epmepcbkoro rocnogapctea nnoweto 1200 ra, ge BUPOLLYHOTBCA Kykypydsa ¢
COHSILUHMK; 3a3HA4YaETbCS HASBHICTb 4BOX 3epHO30MpanbHUX KoMBaiiHiB, 3epHOCYLLAPKX, @ TaKoX MOriCTUYHI
0OMEXEHHS!, 3yMOBMeHi HeJOCTaTHBOK) KiNbKICTHO TPAHCMOPTHMX 3acobiB.

2. Onuc npobnemHoi cuTyadil. Y LiboMy po3fini BUKNaaaeTbCa OCHOBHA CynepeyHicTb abo BUpoBH1Ya
npobnema, sika noTpebye po3s’sa3aHHs. BoHa noBuHHA GYTU MakcMManbHO HabMKEHOK 4O peanbHUX YMOB
arpapHoro B1pobHMLTBA Ta MICTUTK Kiflbka MOXMMBUX BapiaHTiB PO3BUTKY NOZIi.

[Mpuknad: nig vac 36yMpaHHs BPOXato OAMH i3 KOMOaNHIB BTPATUB NPOAYKTUBHICTb YEPe3 NOMOMKY XaTku,
BOMOMCTb 3epHa NEPEBMLLYE LOMYCTUMI HOPMW, @ HaNBGNXKYMI eneBaTop MOrOAXKYETbCS MPUAMATW nuLLe
obmexeHi 0bcsarm npogykuii.

3. NopatkoBa iHcpopmauifi. [lo maTepianis Keilcy BKMKOYAKOTLCA CTATUCTWUYHI AaHi, KapTW, TEXHIYHI
XapaKTepuCTUKK, (hiHaHCOBI NOKa3HWKM abo [OBIAKOBI BIBOMOCTI, HEOBXIiAHI AN FPYHTOBHOTO aHarniay.

[Mpuknad: Tabnuua 3 BUTpPaTaMM NaribHOTO 3a Pi3HUX PEXMMIB CYLUIHHS, XapakTepucTuka xatku Ta i
PEMOHTONPUAATHICTb, AaHi GPS-MOHITOPUHIY BPOXXaNHOCTI Ha NOfi.

4. 3aBaaHHA gna cTyAeHTiB. OpMYMIOTLCA NUTAHHA | NPaKTUYHI 3aBAAHHS, WO OpiEHTOBaHi Ha
MOLYK pilleHb, MPOBEAEHHA aHanidy Ta aprymeHTauito Bubopy. BoHn MawTb Oytn BigkpuTUMK 1
BaraTtoBapiaHTHUMW, W06 CTUMYIOBATU KPUTUYHE MUCIIEHHS.

lMpuknad: «3anponoHyiTe TP MOXIMBI CTpaTerii peMOHTY abo 3amiHU XaTkn Ta OBrpyHTYWTE X
€KOHOMIYHY [OUiNbHICTbY; «Po3paxyinTte onTuManbHUi rpadik BUKOPUCTAHHS TPAHCMOPTY ANS NepeBe3eHHs
BPOXal0 3 TPbOX MOSiB, PO3TALLOBAHMX HA Pi3HMX BigCTaHsX»; «[1OpIBHANTE ABa PEXWUMK CYLWIHHS 3epHa —
BMCOKOTEMMEPATYPHUN | WadHWA — Ta BU3HAYTe, SKUI i3 HUX 3abe3nevye Kpawwid pesynbTaT 3 ornsgy Ha
BUTPATK i AKICTb NPOAYKLiT».

5. MetoauuHi opieHTUpWU. Y uUbOMy Oroui HagawTbCcA nigkaskn abo anropuTMu  aHanidy, sk
pornomaratoTb CTydeHTam CTpyKTypyBaTW pobOTY Haj KemcoMm Ta MiaBWULYOTb e(EKTUBHICTb BWKOHAHHS
3aB[aHb.

[Mpuknad: pekoMeHaaLis CKNnacTu MaTPULLIO «BUTPATK — Yac — SKICTb» ANS OLHKW Pi3HUX pilleHb nig vac
CYLWiHHA 3epHa abo BUMKOPUCTATW amnropuTM po3paxyHKy PeHTabenbHOCTI KOXHOTO MOXMWBOTO BapiaHTa
PEMOHTY TEXHIKM.

6. MipcymkoBa YacTuHa. 3aBepluanbHui eTan nepeabavae y3aranbHeHHs pesynbTaTie, 06roBOpPeHHs
3anponNoHOBaHMX CTpaTeriit Ta pedonekcito CTyaeHTIB. Ha LboMy eTani OLiHIOKTLCA CUMbHI Ta crnabki CTOPOHH
pilLeHb, POPMYNIOKTLCS BUCHOBKM i MPOMOHYHOTLCS PEKOMeHAaLil Ans NpaKTUKK.

[Mpuknad: CTyLEeHTWN NPE3EHTYIOTb Pi3HI CXeMW FOTICTUKM TPAHCMOPTYBAHHSA COHSILLHMKY [0 eneBaTtopa,
OUCKYTYIOTb LOAO PU3MKIB 3aTPUMKKM BPOXAK0 Ta MOXMWMBMX BTPAT SKOCTI, @ TaKOX MPOMOHYIOTL 3anobixHi
3axoaM Ans YHUKHEHHS NOAIGHWX npobnem y ManbyTHLOMY.

B arpapHo-TeXHiYHUX OucuMnniHax Taka CTPYKTypa Keucy [O03BOSISE OXOMUTU OApasy Kinbka BUMIpIB
HaBYaHHS: TEXHIYHMIA (pobOTa 3 MaLIMHaMK 11 MexaHi3Mamm), arpOHOMIYHUIA (YMOBMW BUPOLLYBaHHS Ta 360py
BPOXal0), EKOHOMIYHMI (ONTUMI3aLlis BATPAT i PECypCiB) Ta ynpaBniHCbKMIA (OpraHisayis poboTu 1 NPUAHATTS
PiLLEHb Y KONEKTWBI).

Peanisauisi cuTyauinHOro MeToAy B OCBITHBOMY NpoLeci nepeabavae HU3KY MOCMIAOBHUX €Tanis, Lo
3abe3neyytoTb M0ro e(HEKTUBHICTb i PE3YNbTaTUBHICTD:
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1. MigroToBuni etan. Buknagay Bu3Havae Temy Kency, (pOPMynioe MeTy Ta OYiKyBaHi pesynbTati. Ha
LbOMY eTani 34iicHIETbCS A06Ip iHGopMaLiiHUX MaTepianis, po3pobka 3aBAaHb Ta MIArOTOBKA CLEHApIto
3aHATTS.

[Mpuknad: nig Yac NiaroToBKM Kency 3 NMOTCTUKW TPaHCNOPTYBaHHS BPOXaK0 CTyAEHTaM MPOMOHYTHCS
BMXIiZHi AaHi: 06csar npoaykLil, KinbKiCTb HasiBHUX TPAHCMOPTHMX 3acobiB Ta BiACTaHb 4O Pi3HWX eneBaTopis.

2. O3HanoMneHHA CTyAeHTIB i3 kencoM. 3006yBadi OCBITU OTPUMYIOTb ONMC NPOBNEMHOI cuTyalli,
aHani3ytoTb YMOBM, YTOUHIOTb AeTani. Llei eTan Moxe nepegbavati sk CamoCTilHy nonepeaHio poboTy, TakK i
0BroBOpeHHs B ayauTopii.

[Mpuknad: CTYAEHTW 3MINCHIOTb MOPIBHANBHWA aHani3 NMOKa3HWKIB YpOXaMHOCTI KyKypya3u 3a pisHUX
cuctem 0bpobiTKy rpyHTY.

3. AHaniTuyHui eTan. BinbyBaeTbes iHAMBIAyansbHe abo rpynoBe onpaLloBaHHs Npobnemm, BUSBMEHHS
KMKOYOBMX YNHHUKIB, MOCTAHOBKA NPOBNEMHUX MUTaHb i NOLLYK MOXMMBUX aflbTEPHATUBHUX PilLEHb.

[Mpuknad: po3paxyHOK €EKTUBHOCTI BMKOPUCTAHHA Pi3HMX TWMIB CiBAroK 3anexHo Big nnowi Ta
cneLmnmiYH1X yMoB nosns.

4. [uckyciiHMn etan. pynu CTYOeHTIB NPE3EHTYITb BRacHi pilleHHsl, OBrpyHTOBYIOTb no3uLii,
BinbyBaETHCA MOPIBHAHHS anbTepHATUB i KONEKTUBHE 0OrOBOPEHHS.

[Mpuknad: guckycis WOLO Pi3HKUX CTPaTErin CyLUIHHS 3epHa B YMOBaX 0BOMEXEHNX EHEPTETUYHUX PECYPCIB.

5. MiacymkoBuiA eTan. Buknagay opraHi3oBye pedrekcito Ta nigcyMoBye pedynbTaTit poboTH, 34iNCHI0E
OLiHIOBaHHSA [JiSNTbHOCTI CTYZEHTIB 3a BWU3HAYEHUMM KpuTepiamu: rmubuHa aHanisy, MOriYHICTb pilleHsb,
apryMeHTOBaHICTb NO3WLiK, EPEKTUBHICTL KOMaHAHOT B3aEMOZIl.

[Mpuknad: BU3HAYEHHs ONTUMAsBHOTO NNaHy TPaHCMOPTYBaHHS BPOXato 3 ypaxyBaHHAM EKOHOMIYHNX Ta
4acoBWX BUTpaT.

TakuM YMHOM, MOEOHAHHS CTPYKTYpU Keicy 3 MOCNiQOBHUMM eTanamu Woro peanisauii 3abesnevye
LiMICHICTb HaBYasbHOrO Mpouecy — Bif MOCTAHOBKM Mpobriemu 00 opMyBaHHS OOrPYHTOBAHWX PillEHb i
3aincHeHHs pedonekcii. Lie cnpusie iHTerpauii TeopeTUYHUX 3HaHb | NPaKTUYHUX YMiHb 3006yBaviB BULLOI OCBITH,
PO3BUTKY HABMYOK aHasidy, NPOrHO3yBaHHs, apryMeHTYBaHHSA Ta e(PEKTUBHOI KOMaHAHOI B3aeMOoSil B arpapHo-
TEXHIYHUX YMOBAX.

BoaHoyac BaxnmBuUM CKNagHUKOM eheKTUBHOCTI CUTYaLiNHOTO METOAY BUCTYNae opraHisavinHa gopma
MOr0 BMPOBaJKEHHS B OCBITHIN npouec. HaBiTb peTenbHO CKOHCTPYWMOBAHUM KeWC BWMArae HanexHoi
AVOaKTUYHOI peanisauii, ampke came CnociO BMKOPUCTAHHA BM3HAYae piBEHb Mi3HABAIIbHOI aKTUBHOCTI
CTYZAEHTIB, CTYMiHb iHTerpawii 3 iHLUMMK MeTOZaMW HaBYaHHS Ta Pe3ynbTaTUBHICTb AOCATHEHHS OCBITHIX Linen.

OCHOBHUMU (hopMamK 3aCTOCYBaHHS KeC-MeTogy €:

- Kelic AK imocmpamuegHult Mamepian. BUKOPUCTOBYETLCS Ha NOYATKOBKX eTanax BUBYEHHS TEMUW Ans
aKTyanisauii 3HaHb Ta 3anyvyeHHs CTYZAEHTIB 40 0broBopeHHs. Lle 3a4eb6inbluoro KopoTki kecu-cuTyauii, siki
AornomaratoTb CPOKycyBaTy yBary Ha npobremi i nigrotysatit IpyHT Ans NogasnbLIoro aHaniay.

[Mpuknad: po3rnag BUNaaKy BUXOAY 3 Nady Bysfa TpakTopa Mig Yac nonboBux pobiT K BCTYN A0 TeMu
«[liarHOCTMKa | PEMOHT CiflbCbKOroCnoAapCbKOl TEXHIKNY;

- Kelic AK HaeyanbHa enpasa. 3aCTOCOBYETbCA AN 3aKPIMNEHHS ¥ NPaKTUYHOMO BUKOPUCTAHHS
TEOpeTUYHOro Mmatepiany. lepeBaxHO MOAAETHCA Y BUMMALI 3aBAaHb, WO nepefbayarTb NPOBEAEHHS
PO3PaxyHKIB, OLiHKY pu3ukiB abo NOLLYK ONTUMANbHMX PiLLEHb.

[Mpuknad: 3aBpaHHs CTyAeHTaM po3paxyBaTu OMTUManbHi BUTPATW NanbHOO Ha TPaHCMOPTYBaHHS
BPOXal0 3anexHo Bi Mapku TpakTopa Ta BiACTaHi 40 enesaTtopa;

- Kelic AK OCHOBHa ¢hopma opaaHi3auii 3aHamms. Y LbOMYy BUNALKYy KEWC BUCTYNAE LiEHTPanbHUM
€IEMEHTOM HaBYarbHOI [JiANbHOCTI, @ BCA CTPYKTYpa 3aHATTS BWOYOOBYETbCS HABKOMIO MOr0 aHaniay,
0BroBOpeHHst Ta NOLLYKY pilleHb. Takvi nigxig 3abesnevye MixxamcUMnniHapHiCTb Ta hOpMyBaHHS KOMMSIEKCHIX
NPOECINHUX YMiHb.

[Mpuknad: npoBedEHHS KeWC-3aHATTA 3 TemMu «YNpaBniHHA BMPOOHMYMM MNPOLECOM Y TOYHOMY
3emnepobCTBi», Ae CTYAEHTU NpauiolTh i3 AaHMMK GPS-MOHITOpUHTY, pesynbTatamu arpoxiMiyHoro aHaniay
FPYHTIB Ta TEXHIYHUMU XapaKTEPUCTMUKAMM CiBamOK 3 METOK BUOOPY ONTUManbHOI CTpaTerii nocisy;

- Kelic 5K efleMeHm KOHMPOITH 3HaHb. BUKOPUCTOBYETLCA AN NEPEBIPKU PIBHS 3aCBOEHHS HABYaNbHOTO
MaTepiany, 34aTHOCTI CTYAEHTIB 40 aHanidy iHgopmauii Ta opMysioBaHHA BUCHOBKIB. LI dopma cnpusie
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BinbLLin 06’€KTUBHOCTI OLiHIOBAHHS, OCKIMbKY BPAxoBYeE HE NULLE PiBEHb TEOPETUYHOI MIArOTOBKM, @ 1 YMiHHS
NPaKTU4YHO 3aCTOCOBYBATM 3HAHHS.

[Mpuknad: CTyaeHTam MpOMOHYETLCS KeMC-cUTyalis LWoao Bubopy crnocoby CyLiHHS 3epHa 3a pisHMX
KniMaTU4HUX YMOB i3 HeoBXiaHiCTI0 06rpyHTYBATM BMBIP TEXHOMOT Ta PO3paxyBaTh EKOHOMIYHMI eGHEKT;

- Kelic sk MixoucyunniHapHul npoekm. Mepeadayae iHTerpaLlito 3HaHb i3 Kirlbkox AUCLMNAIH, KoMK OaHa
npobnema aHanisyeTbCs KOMMNEKCHO. Takuii dhopmat CTUMYMIOE KOMaHaHy poboTty Ta hopmye LinicHe
YSIBMIEHHS PO MaByTHIO NPOGECINHY AIANBHICTb.

[Mpuknad: komnnekcHun kenc «CTanuin po3BUTOK POCIIMHHULITBAY, Y MEXaX SKOTO CTYAEHTW MOEAHYIOTb
3HaHHSA 3 arpoHOMIi, MexaHisalii, ekonorii Ta arpoximii gns po3pobku cTpaterii NiABULLEHHS BPOXAMHOCTI
KymnbTYp 3@ YMOB paLioHanbHOTO BUKOPUCTaHHS PECYPCIB i 30epeXeHHs POAKOYOCTI IPYHTIB.

TaK1M YnHOM, pi3Hi hopMK BUKOPUCTaHHS Kenc-MeToay 3abe3neyyioThb MOr0 rHYYKICTb | YHIBEPCAbHICTb,
[03BONSAKYM afanTyBaT METOA 0 KOHKPETHWX 3aBAaHb HaB4aHHS. OgHak cama PisHOMaHITHICTb MigXogiB e
He rapaHTye BMCOKOI e(EKTUBHOCTI. BaXnuMBUM YMHHUKOM YCMiXy € AOTPUMAHHS MEBHWX NefarorivyHmx i
OpraHisayinHux yMoB, 6e3 SKuX 3aCTOCYBaHHS CUTYaLiiHOr0 METOZy MOXe BTPATUTU CBOK PE3YNbTaTUBHICTb.

[ns  [OCArHEHHS MaKkCUManbHOI edeKTUBHOCTI BUMKOPUCTAHHS CUTyaLiMHOrO MeToay HeobxigHe
LOTPUMAHHS psgy YMOB:

1. AxicHa nigrotoska kency. Onuc cutyauii Mae 6yT JOCTOBIPHAM i JIOTIYHO CTPYKTYPOBAHWUM, MICTUTK
[OCTaTHbO (haKTUYHOrO Matepiany [And aHanisy, ane BOAHOYAC 3anuwaty npocTip [And  MOLUYKY
anbTepHaTUBHMX pilleHb. HagmipHa feTanisauis obMexye TBopye MUCTIEHHS CTYAEHTIB, TO4i K HEAOCTATHICTb
iH(bopmaLil ycknagHie npouec aHanisy. bamaHc Mk UMK acnektamu 3abesnedye PO3BUTOK YMiHHS
CaMOCTItHO AobupaTt 1 KPUTUYHO OLLIHIOBATM OAATKOBI AaHi.

2. BignosigHicTb piBHIO NiAroToBKM CTYAEHTIB. CUTYaLiiHI 3aBAaHHS MatoTb OyT aganToBaHi 4O HAsBHUX
3HaHb i HaBMYOK 3000yBayiB OCBITM, MOCTYMOBO YCKNAAHIOBATUACS 11 BUXOAUTW HA MXOUCLMNNIHAPHUIA PiBEHD.
Takui nigxig crpusie 3pOCTaHHIO iHTENeKTyanbHOro noTeHLiany, Po3BUTKY AOCTIOHWULBKUX 3Ai6HOCTEn i
(hopMyBaHHIO NPOGECINHMX KOMNETEHTHOCTEMN.

3. [MoegHaHHS 3 iHWMMKU METO4AMMU HaBYaHHS. HanBULLMIA AMOAKTUYHUIA edheKT [OCAraeTbes TO4i, KOnu
KeNC-METOA IHTErpyeTbCs 3  MNEKUiMHUMKM  3aHATTAMW, MPaKTUYHAMKM  BrpaBamu, [LifIOBUMU  irpamu,
nabopatopHumn poboTamu Ta MynbTUMeiHUMKM 3acobamu. Lle fo3Bonsie 3abe3neunTn CUCTEMHICTb
HaBYanbHOro Npouecy i copmyBarty LinicHe 6auyeHHs npobnemm.

4. AkTBHa ponb BMKNagaya. Buknagay y npoueci poboTth 3 KeicoM BUKOHYE (hyHKLT thacunitaTopa 1
MoZepaTopa: OpraHi3oBye [MCKYCilo, CMPSMOBYE TMOLYK CTYAEHTIB Y NpaBUIbHOMY HanpsMKy, CTaBWUTb
YTOYHIOBASIbHI 3anUTaHHs, OOHAK HE HaB'A3ye rOTOBKX pilleHb. Taka no3uLis Cnpusie PO3BUTKY aBTOHOMHOCTI
MWCREHHS, iHiLiaTMBHOCTI Ta BignoBigansHocTi 3006yBaviB.

5. YiTki kpuTepii ouiHtoBaHHS. O6 eKTUBHICTb pe3ynbTaTiB LOCAraeTbCA 3aBAAKM 3a3Aaneriab BU3HAYEHUM
| IPO30PO 03BYYEHUM KPUTEPISIM OLLIHKM, L0 BPAXOBYKOTb HE NULLIE NPaBUILHICTb PILLEHHS, a 1 NOTiKy MipKyBaHb,
apryMeHTOBaHICTb BUOOPY, KPeaTMBHICTb NiAXOAIB Ta SKICTb KOMaHZHOT B3aEMOZ;i.

6. CTBOpeHHst aTMocdepy AoBipy Ta cniBnpaui. EpekTMBHa peaniaallis cuTyawiiHoro MeToay MOXnuea
NULLe 3a YMOBM HanarokeHoi KOMyHikaLii, B3aeMonoBaru Ta BigkpUTOCTi MK y4aCHUKaMM OCBITHBOIO NpoLecy.
Take cepefoBuMLLE 3HWXKYE NCUXONOriYHI Bap’epyn, Cnpusie akTUBHOCTI CTYOEHTIB i MiABULLYE PiBEHb IXHBOI
BiANOBIZANbHOCTI 3@ KONEKTUBHWIA pesynbTar.

7. TexHiyHa Ta iHchopMaLiHa nigTpUMKa. BUKopucTaHHs CyqacHUX LMPOBUX PECYPCIB (ENEKTPOHHWX

6a3 gaHux, MynbTUMELINHUX Mpes3eHTaLi, NporpamHuX CUMynaTopis, cucteM GPS-MOHITOPUHTY) 3HaYHO
nNigBuMLLYE AKICTb aHanisy Ta MPakTUYHY LiHHICTb KeiciB. 3abeaneyeHHst CTYAEeHTIB 4OCTYNOM 4O aKTyamnbHOI
iH(bopmaLliT 403BONSE MOAENOBATM pearnbHi yMOBM NPOQECIHOT AiSNIbHOCTI.
TaK1uM YMHOM, EPEKTUBHICTD CUTYaLLIIHOrO METOAY BU3HAYAETHCA SKICHOK NOBYA0BOK KeiCy Ta opraHisaLlieto
pob0TK 3 HUM. [pn BUKNaLaHHI arpapHO-TEXHIYHUX AMCLMNAIH BiH 3abe3nevye iHTerpaLito 3HaHb | (hopMyBaHHS
NPaKTUYHO 3HAYYLMX YMiHb, CIPUSE PO3BUTKY KPUTUYHOMO MMUCIIEHHS Ta FOTOBHOCTI O MPUMHATTS pilleHb Y
BMPOGHMYMX YMOBAX.
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IV 062080peHHs

I3 MeTo eKcnepuMeHTasnbHOI NepeBipkv NegaroriYHoro NoTeHLiany CUTyauitHUX METOZIB Y MPOLEC
NiArotToBKM ManbyTHiX haxiBLiB arpapHO-TEXHIYHOI ranysi Byno NpoBeaeHO NeaaroriYHnin ekcnepyuMeHT Ha baai
[MonTaBCbLKOr0 [EPXaBHOMO arpapHoro yHiBepcutety. Y OOCHIMKEHHI B3AnM yvacTb 306yBavi OCBiTM 3a
OCBITHIMUX MporpaMamu iHXeHepPHO-arpapHoro CnpsiMyBaHHs. byno cqopmoBaHo [Bi rpynu — KOHTPOILHY Ta
ekcnepumenTanbHy — no 30 oci6 y KoxHiA. CTyOeHTU KOHTPOMbHOI rpynu HaByamucs 3a TpaguuinHo
MeToaMKO, WO nepeabavana nepeBaxHO NEKUIMHO-NPaKTUYHWMA dopMaT MoaaHHs MaTtepiany. HaTtomicTb
YYaCHWKW eKCrepuMEHTanbHOI rpynu OnaHoBYBanW Ti CaMi TeMW i3 3aCTOCYBaHHAM CUTYaLiMHUX MeTogiB,
30KpeMa aHanisy KOHKPETHWX BWNaAKiB, BMKOHAHHS KeWC-BMpaB, KOMEKTMBHOrO OOGroBOPEHHS BUPOBHWMYMX
NPo6nemMHMX cuTyaLiin, ponboBMX Ta iMITALiMHUX 3aBAAHb.

EdpekTBHICTb HaBYaHHSA OLiHIOBaNacs 3a pesynbTaTamu MiLCyMKOBOrO TECTYBaHHS, ke BKIH0Yano sk
TEOPETUYHI NUTaHHS, TaK i NPaKTUYHI 3aBOAHHS 3 pO3paxyHKkaMu Ta aHasni3oM BUPobHWUUMX cuTyain. CepeaHin
MOKa3HWK y KOHTPOMbHI rpyni ctaHoBuB 73,1 %, ToAi sk B ekcnepumeHTanbHin — 87,4 %. [na nepesipku
CTaATUCTUYHOI 3HAYYLLOCTI BigMiHHOCTE GYno BukopucTaHo t-kputepin CTblogeHTa Ans HeaanexHux Bubipok:

¥ _¥ (1)

df=n1+n2—2,

ne X, X, — CepefiHi 3Ha4eHHs KOHTPOMbHOI Ta eKCnepUMEHTANbHOT rpyn; ny,n, — obcsm BUBIPOK; Sy -
o6’egHaHe CTaH4apTHE BiOXWUNEHHS.
3a pesynbTaTamm po3paxyHKiB OTPUMAHO:

t(58) = 2,45, p < 0,05,

L0 CBIQYMTb NPO CTATUCTUYHY NepeBary ekcrnepuMeHTanbHoOI rpyni 3a NiacymkoBuMy 6anamu.

Baxnueo nigkpecnuti, WO NoYaTKoBUIA PiBEHb MIArOTOBKM y4acHWKIB ByB CMiBCTaBHUM: pe3ynbTaTy
BXiHOrO TECTYBaHHS Y KOHTPOMbHIN Ta eKCepUMEHTanbHIN rpynax BigpisHAnNMCs HecyTTeBo. Lie cBiguuTb npo
PIBHICTb CTapTOBMX YMOB i MiABWLLYE BHYTPILLUHKO BarnigHICTb €KCNepUMEHTY, [O03BOMNSAKYM MOB'A3yBaTH
3acpikcoBaHy pisHUL0 Hacamnepes i3 BNPOBagXeHHAM CUTYyaLitHUX METOAIB B OCBITHIN NpoLec.

Kpim 06’eKTBHMX pe3ynbTaTiB TECTYBaHHSA, Dyno BpaxoBaHO i Cy6'€KTUBHI MOKA3HWKW, OTPUMAHI LUASIXOM
aHKeTyBaHHs ydyacHukiB. MoHap 88 % cCTydeHTIB ekcnepuMeHTanbHOI rpynu Big3Hauwnu, wo pobota 3
CUTYaUiHUMK 3aBAAHHAMM NigBULLMNG TXHE PO3YMIHHA NPAKTUYHWX acnekTiB NPOecil, TOAi SK Y KOHTPOSbHIN
rpyni Len nokasHuk cTaHoBmB 72 %. brinabko 84 % yyacHuKiB ekcrnepyMeHTanbHoI rpynu NigKpecnmnm, Wo Kenc-
MeToZ CrpusiB PO3BUTKY HABMYOK KOMaHAHOI B3aEMOZil Ta BMiHHS BECTU apryMEHTOBaHY AMUCKYCIt0, NOPIBHSAHO
3 65 % Y KOHTPOMbHIi rpyni. TakoX 3ad)ikCOBAHO 3pOCTaHHS PIBHS 3a40BONEHOCTI HAaBYaNbHUM MPOLECOM:
CEepeAHin nokasHuk cknas 4,5 6ana 3 5 MOXNMBKX B ekcriepuMeHTarbHin rpyni npoTi 3,9 y KOHTPOMbHIM.

[MpoBedeHU eKCNEPUMEHT EMMIPUYHO NIATBEPAMB 3HAYHUI MeJaroriyHUn NoTeHUian CUTyauilHUX
METOiB HaBYaHHS y NpodecCiiHin nigrotoBui 3000yBaviB arpapHO-TEXHIYHOI OcBiTU. OTpUMaHi pesynbTaty
CBifuYaTh, LU0 BUKOPUCTAHHS KEWCIB, pONbOBUX Ta iMiTaLiiHNX 3aBAaHb, KOMEKTUBHOTO aHaniay BUMPOOHWMYMX
npobnemHux cutyaLin 3abesnedye CyTTeBE NiABULLEHHS SKOCTI HABYANbHUX AOCATHEHb CTYAEHTIB MOPIBHSHO 3
TpaguuiiHuMn MeToaamu. BusisneHa cTaTuCTMYHa NEPEKOHNMBICTb Pi3HWL Y MiACYMKOBUX pe3ynbTaTax (87,4
% B ekcnepumeHTanbHin rpyni npotu 73,1 % Yy KOHTPOIbHIA) [0BOAUTL E(EKTUBHICTL 3acTOCYBaHHA
CUTYyaLiHUX METOAIB A1 NOEAHAHHSA TEOPETUYHNX 3HAHD i3 NPAKTUYHUMY BMIHHAMMU.

OkpiM KinbKICHAX pesynbTaTiB, CrnocTepiranucs i BaXImMBi SKICHI 3MiHW: Y4aCHUKWM eKCriepuMeHTasbHOI
rpynu Big3Hayanmcs BULLMM piBHEM MOTMBALii, aKTUBHICTIO B AWUCKYCisIX, 3AATHICTIO 4O KOMaHAHOT B3aeMogii Ta
BMiHHAM apryMeHTOBaHO 3axuLLaTit BNIaCHY No3uuito.

Lle pemoHcTpye, WO cuTyauiiHi METoaM He nuLe MiABULLYIOTL akageMiyHi NOKa3HUKK, a U CrpusioTb
(hOPMYBaHHIO IHTErpanbHUX NPOGECIHNX KOMNETEHTHOCTEN, HEODXIAHMX Y Cy4acHii arpapHO-TEXHIYHIN Cepi.

Takum YMHOM, pesynbTaTh LOCMIMKEHHS NIATBEPMKYIOTb 3HAYHUA NOTEHLian cUTyaLitHX METOfB K
IHHOBAL|IMHOIO IHCTPYMEHTY MOZEpHi3aLlii OCBITHLOTO MPOLECY. IXHE CUCTEMHE BMPOBaKEHHs 3abesnevye
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IHTerpaLito Teopii 3 NPaKTUKOK, PO3BUTOK KPUTUYHOTO MUCTIEHHS, NIArOTOBKY CTYAEHTIB 40 AiSNbHOCTI B yMOBaX
HEeBW3HAYeHOCTi Ta MOCUITIOE TXHI0 KOHKYPEHTOCMPOMOXHICTb Ha PUHKY npaLi.

V BucHosku

Takum YMHOM, NpoBeAeHe OOCMmKEHH [O3BONUNO BUCBITIIMTM NeAaroriyHui noTeHUian cutyauinHux
MeToZiB Y NpodecCiiHii nigroTosLi 34006yBayiB arpapHO-TEXHIYHOI OCBITU. 3aCTOCYBaHHS KECIB, PONbOBUX Ta
iMiTaLiNHMX 3aBAaHb, KOMEKTMBHOrO aHanisy BMPOBHMYMX NpobnemHux cutyalin 3abesnevye iCTOTHe
NiOBULLEHHS pesynbTaTUBHOCTI OCBITHLOrO MPOLECY Ta CNPUSE iHTerpaLii TEOPETUYHUX 3HaHb i3 NPaKTUYHUMK
BMiHHSIMMU.

CutyauinHuin Metof, sk (hopma iHTEPaKTUBHOMO HaBYaHHS, MaE HWU3KY BaroMux nepesar y migroTosLi
3p06yBaviB arpapHo-TexHiYHoro npodinto. BiH 3abesneyye iHTErpauito Teopii Ta npakTukW, opMyBaHHS
KOMMMEKCHUX YMiHb — aHaniTUYHUX, KOMYHIKaTUBHIX, OpraHisayiiiHnX, ynpaBniHCbKWX | TBOpYMX. AHani3 Kencis
CTUMYTIHOE PO3BUTOK KPUTUYHOTO 1 CUCTEMHOTO MUCTIEHHS, OCKIfTbKM CTYAEHTW CTUKAIOTBCS 3 HEOAHO3HAYHICTIO
Ta BaraToBapiaHTHICTIO pilleHb, Wo noTpebye rMrbokoro aHaniay i aprymeHTauji. Baxnueum pesynbTaTom € i
(hOpMyBaHHA HABMYOK KOMaHAHOI poboTu — cnimpawi, AUCKYCil, apryMeHTauii Ta po3noginy ponen y rpyni.
BukopucTaHHst  peanicTUYHUX BUPOOHMYMX CUTyaUin Mae NOTYXHUA MOTUBALHWA edekT, niaBuLLYE
3aLikaBMEeHICTb CTYAEHTIB | CNpUSiE TX aKTUBHOMY 3aly4eHHI0 40 HaBYanbHOro npouecy. BogHovac kec-meToa
PO3BMBAE rHYYKICTb MUCIIEHHS Ta 34aTHICTb MpaLoBaTh B YyMOBaX HENOBHOT iHOpMALLil 1 HEBU3HAYEHOCTI, LU0
€ Hafs3BWYalHO BaXNuMBWM NS arpapHoi cdepwu, 3anexHol Bif NPUPOLHO-KMIMATUYHUX Ta E€KOHOMIYHWX
thakTopis.

OTpumaHi pesynbTaTi ekcnepuMeHTanbHOI NEPEBIPKN BUSBUNM CTATUCTUYHY NEPEKOHIMBICTb Pi3HMLi Y
HaBYarnbHWUX AOCArHEHHSX, WO NiATBEpAMNO e(EKTUBHICTb BNPOBAMKEHHS CUTYaLIMHUX METOZIB Y NiArOTOBKY
ManByTHix arpoiHxeHepiB. OKpiM KifbKICHUX NOKa3HMKIB, 3a(piKCOBAHO SAKICHI 3pYLUEHHS: 3pOCTaHHS HaBYaNbHOI
MOTMBALil, NiOBWLLEHHA aKTUBHOCTI B AWCKYCiSX, PO3BUTOK YMiHb KOMAaHAHOI B3aeMOAii Ta 34aTHOCTI
apryMeHTOBaHO BiACTOOBATM NpodeciHy nosudito. Lle JoBoauTb, WO CUTYaLidHI MeTOAN HaBYaHHS € AieBUM
IHCTPYMEHTOM (DOPMYBaHHS iHTErpanbHUX KOMMETEHTHOCTEeN, HeoBXigHWX cyvacHum axiBusaM arpapHo-
TEXHIYHOT chepu.

CutyauinHuin MeTog NOCTae K YHiBepCamnbHWU AWOAKTUYHUA IHCTPYMEHT, LU0 MOEAHYE Mi3HaBasbHI,
PO3BUBANbHI, BIXOBHI Ta KOMYHIKaTUBHI (hyHKLi. loro cucTeMHe BnpoBamkeHHs B OCBITHIO MPaKTUKY arpapHo-
TEXHIYHWX 3aKnaziB BULLOT OCBITW CNPUATAME MOAEPHI3aLlil HaBYaIbHOTO cepenoBuLLa, (hOPMYBaHHIO HYYKOro
NPOPECINHOrO ~ MUCMEHHS, FOTOBHOCTI  MpauloBaTh B YMOBaX HEBW3HAYEHOCTI Ta  MIgBULLEHHIO
KOHKYPEHTOCNPOMOXHOCTI BUMYCKHWKIB HA Cy4aCHOMY PUHKY npaLi.
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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.

KpemeHuyLbkuii HaLlioHanbHWit yHiBepcuTeT iMeHi Muxaitna OcTporpagcbkoro, KpemeHuyk, YkpaiHa

AHoraLis. MeToto po6oTv € BAOCKOHaNEHHS HAaBYarbHOTO NPOLIECY B 3aKragax BULLOT Ta NepeaBULLOi OCBITH LUMIIXOM
PO3LLMPEHHS NTabopaTOPHO-TEXHIYHOI 0a3n 4N NMPOBEOEHHS MPaKTUYHWUX Ta NabopaTOPHWX 3aHsATb ANs Kypcy
UndpoBoi  enekTpoHiku. MeTtogonoria AOCHIMKEHHS BKMoYana aHaniTuiHuiA Ornsag CyvacHoro nabopaTopHoro
obnagHaHHs, BU3HAYEHHS (DYHKLIOHAMbHNX | TEXHIYHUX BUMOT 4O cucTemu, BUBIp enemeHTHOI 6asu, CxeMOTeXHIYHe
Ta nporpamHe MOAEN0BaHHS B cepenoBuLLi Proteus, a Takox iHTerpauito 3 inTepdericom LabView ans Bisyanisauii Ta
KepyBaHHsi. 3AiiCHEHO MoZJenioBaHHs 0a30BWX NOMYHWX ENEMEHTIB, CUMyNALilo poboTU aHamoro-ungposux Ta
Lnchpo-aHanoroBmx NepeTBOPLOBaviB, a Takox peaniaoBaHo iHTepgdeiic USB ans o6MiHy faHMK 3 NepCoHanbHUM
KoMm'toTepoM. PesynbTaTit 4OCTiZKEHHS NiATBEPAMIM NpaLe3aaTHICTb CUCTEMI B PEXUMI eMYNALIi: CTEHA YCMiLIHO
BIATBOPIOE NOTiKY PYHKLOHYBaHHS LIMDPOBUX ENEMEHTIB, 3AINCHIOE BUMIPIOBAHHS aHaNOroBKX curHanis, hopmye Ta
06pobnitoe LLIM-curHanu, a Takox nepefae iHhopmauito B LabView ans noganbwoi 06pobkn Ta BigobpaxeHHs.
MpoBeaeHo po3paxyHOK CMOXMBAHOI MOTYXHOCTI Ta ONTUMI3ALt0 CXEMHUX pilleHb Ans 3abe3neyveHHs CTabinbHoi
poboTu cuctemu. OpuriHanbHICTb NMPOEKTY MONsrae B NOEAHAHHI NPOCTWX i JOCTYMHMX anapaTHUX KOMMOHEHTIB
(Arduino Nano, X9C102, LM317, LC-LM358-PWM2V) 3 cy4acHumMn METOZaMM CXEMOTEXHIYHOTO Ta MPOrpamHOro
MOZESIOBaHHS, L0 [O03BOMSE 3HAYHO 3HM3WUTW BapTICTb peanisauji 6e3 BTpaTW (YHKUiOHANMBHOCTI. [HTerpauis 3
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LabView Hapae pomatkosi MOXMMBOCTI 4NS aHanisy, Bisyanidauii Ta B3aemogji 3 CMCTEMOK Y peanbHOMy Yaci.
MpaKkTUyHe 3Ha4eHHs PO3POBKM NonsArae B MOXIMBOCTI BUKOPUCTAHHS CTBOPEHOrO KOMMMEKCY AIK IHCTPYMeHTa Aans
npoBefeHHs nabopaTopHux pobiT, NPaKTUYHUX 3aHATb | AOCTIAHWLBKOT AISNbHOCTI B ranysi UndpoBOi enekTPOHiIKM.
CTeHa 003BONSIE CTyAEHTaM OTPUMATK MPaKTUYHI HABUYKKM POBOTM 3 MIKDOKOHTPOMEPHUMM CUCTEMAMM, MOTIYHUMN
ereMeHTamMm Ta NepeTBOpOBaYaMu, a BUKagadam — eqheKTMBHO OpraHisyBaTi HaBYarbHUi MPOLEC.

KnioyoBi cnoBa: uucposa enektpoHika, Arduino Nano, LabView, MikpokoHTponep, noriuHi eneMeHTu, HaB4YanbHui
npouec.

I Becmyn

Y cy4acHux yMoBax po3BUTKY LMdPOBUX TEXHOOTIN Ta aBTOMaTmM3aLlii 0cobnmBoi akTyansHoCTi HabyBae
siKicHa nigrotoBka ManbyTHIX (haxiBUiB Yy ranysi enekTpoHiku. paKkTyHe 3aCBOEHHS 3HaHb 3 LMGPOBOI
eNEeKTPOHIKA € HaO3BMYaMHO BaXNWBMM, OCKINbKM cCame U cdepa NexuTb B OCHOBI (PYHKLIOHYBaHHS
MIKpOMPOLLECOPHUX cUCTEM, 3acobiB aBTomMaTu3auii, N0ByTOBOI TEXHIKW Ta NPOMUCNOBOI €NeKTPOHikK. OfHaK y
GaraTbOX HaBYanbHWX 3aKnagax ChnocTepiraeTbCs HegocTaTHICTb abo  3acTapinictb  nabopaTopHOro
obnagHaHHA, WO He 403BOSISIE MOBHOK MIpPOK0 peanisyBaTi NoTeHLjian 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
HaBYarbHWX pilleHb MOKa3ye, WO Ha PWHKY NPeACTaBeHO YMMasno KOMepuinHWX nabopaTopHUX CTeHAiB,
3okpema, Takux sk "HTL-01.01.3", NI ELVIS a6o ITS-101A. BoHu BUPI3HAKOTLCS BUCOKOK (OYHKLIOHAMNBHICTHO
Ta LWMPOKUMU MOXKITMBOCTAMM, NPOTE MatoTb CYTTEBI HEJOMIKU: CKNAAHICTb Y BUKOPWUCTAHHI, rPOMI3AKICTb,
BMCOKa BapTiCTb Ta BiACYTHICTb THyYKOCTi B aganTauii nig cneuudiky okpemoro kypcy abo HaByanbHOro
3aknagy. binblWiCTb TakMX CTEHZiB OPIEHTOBaHI Ha BY3bKi TEXHIYHI 3aBAaHHA | He 3aBXauM LO3BOSMSHOTH
IHTErpyBaT! HOBITHI MiAXO4M OO HaBYaHHA — 30KPEMA, BUKOPUCTAHHS MIKPOKOHTPOMeEpIiB, MOLESOBAHHS B
cepepoBuLi Proteus abo iHTepakTuBHy B3aemogito 3 MK uepes LabVIEW. Came Ui Heponikn CTBOPHOKOTH
NPaKTUYHY NporauHy, sika notpedye BupieHHs. Moctae npobnema CTBOPEHHS KOMNAKTHOTO, YHIBEPCANbHOrO,
are npu oMy JOCTYMHOrO 3a LjiHOK NabopaTopHOro KOMNIEKCY, K1 A03BOMSE CUMYIOBaTH poboTy 6a3oBux
NOMYHMX eNeMEHTIB, KOMOIHOBaHMX LIMPPOBMX CXEM, a TaKOX LMPOBO-aHANOroBMX Ta aHanoro-LmMgpoBmx
nepeTBOpLOBaviB. Takui Nigxia AO3BONUTL CTYAEHTaM He MNULLe Kpalle 3acBOiTM TEOPETUYHUI MaTepian, a 1
3aKpinMTK MOro NPaKTUYHUMW HaBMYKaMMK, LLO BiAMOBILA0TL Cy4aCHUM BUMOraM TEXHIYHOT OCBITMK.

Takum 4nHOM, po3pobka NabopaTopHOro CTEHAY, afanToBaHOM 40 Cy4acHUX OCBITHIX NOTPeD, € He nuLue
aKTyanbHOL, a N HeOBXigHOK YMOBOI AMNS BAOCKOHAINEHHS TEXHIYHOI OCBITW B 3aKnajax OCBITH.

Memoto docnidxeHHs € NiaBULLEHHS €DEKTUBHOCTI HABYANbHOTO MPOLecy 3 UMPOBOI ENEKTPOHIK
WASXOM PO3p0bKM Ta AOCHimKeHHs NabopaTopHO-METOAMYHOMO KOMMIEKCY, SKUA [O03BOMSE MOAEMNoBaTH
NOriYHi (hYHKLUT, aHanoro-LuudgpoBsi NEPeTBOPEHHS Ta BidyanidyBaTu pesynbTatn poboTu B iHTEPaKTUBHOMY
cepesoBuLLi.

Il Mamepian i memodu docnidxeHHs

Ob6'ekTOM JOCMiMKEHHS € NAabOPATOPHO-METOANYHUIA CTEHA AN BUBYEHHS LIMPOBOI ENEKTPOHIKM, SKIIA
[03BOSISIE CUMYIIOBATW NOMYHI €NEMEHTW Ta CXEMM, 3MIMCHIOBATU aHanoro-Uugposi ta uugpo-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 po3pobku Byno 3acToCOBAHO CUCTEMHMI NiaXia, Skuid nepegbavace LinicHe 6ayeHHs CTPYKTypu
CTEeHOY K KOMMMEKCYy B3aEMO3anexHUX KOMMOHEHTIB — anapaTHUX MOAyniB, NporpaMHoro 3abesneyeHHs,
anroputmis 06pobku curHanis Ta MeToanyHoro cynpoody. KoxeH migcucteMHuin enemeHT (BBig, 06pobka,
BMBIA, KoMyHikaList 3 [1K) posrnsigaBcs He i30Mb0BaHO, a Sik YaCTUHa EAMHOI (DYHKLOHANBHOI CTPYKTYPK, 34aTHOI
apjanTyBaTUCs 4O YMOB HaByarnbHoro npouecy. OCHOBHI eTanu po3pobku BKNKYany:

1. AHani3 iCHyluMX pilleHb: aHami3 pPUHKY KOMepuiHuX nabopaTopHUX CTEHAB, OLiHKa
(PYHKLOHANBHOCTI iCHY4MX MOZenent, BapTocTi Ta 0OMexeHb Ans hopMyoBaHHSA TEXHIYHOTO 3aBAaHHS 3
OpIEHTALiEL0 Ha THYYKICTb Ta AOCTYMHICTb.

2. ®opMyBaHHS TEXHIYHWMX BUMOT: BWU3HAYEHHS NapaMeTpiB NOrYHMX PIBHIB, KiNbKOCTi BXOAiB/BUXOAIB
CUCTEMW, [ianasoHiB Hampyr, NpoToKoniB 0BMiHy. ®OpMynioBaHHS BUMOr 3 YpaxyBaHHSM MPaKTUYHOI
AOUINbHOCTI AN HAaBYaNbHOroO NpoLecy.
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3. Bubip komMnoHeHTHOI 6a3n: BMbIp anapaTHUX KOMMOHEHTIB 3 ypaxyBaHHSM BULLE OMMCAHWX BUMOT.
BusHaueHHs 3aranbHUX TEXHIYHWX XapaKTepUCTUK, YypaxyBaHHA €eHEprocroXMBaHHSA, CYMICHOCTI Mix
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 YacTUHamMu, peanisalis BipTyanbHOi MoAeni
CMCTeMW Ta OKpemux ii OBnokiB AN NiGTBEPAKEHHS npauesfaTHOCTI iaei, nonepegHboro BU3HAYEHHS
XapaKTepPUCTUK CUCTEMM, HanaLLTyBaHHS B10KiB, ONTUMI3aL|is NnapaMeTpiB Ta KOMMOHYBaHHS 6IOKIB y 3aranbHy
CUCTEMY.

5. MMporpamMHa peanisayis: CUHTE3 anropuTMiB Ta MpOrpamyBaHHs norikn poboT 3 ypaxyBaHHAM
00pobKkM BXigHUX KOMaHA, reHepauii Ta aHanidy curHanis, a Takox peanidauii yHKUiOHanbHUX 61okiB.
[opatkoBo, po3pobka iHTepdency kopucTyBaya 4ns KepyBaHHS CUCTEMOLO Ta Bidyanisaujielo pe3ynbTarTis.

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

7. TectyBaHHs i BepudhikaLlis: nepesipka NpaLe3aaTHOCTi BCiX (hyHKLiOHaNbHUX BOKiB, CUMYNALiS 3MiH
BXiZHUX JaHMX, aHani3 NoOBeiHKM CUCTEMM B AMHAMIL, OLiHKA TOYHOCTI Ta CTabinbHOCTI CUrHanie.

MeTogonoris  JOCNIMQKEHHA CnuMpanacsa Ha CyyacHy wmaTtepianbHo-nporpamHy 6asy: matepianbHa
yacTuHa, ska ckrnagaetbcs 3 Arduino Nano, peswucTopis, cBiTrogioais, crabinisaTopis, NporpamoBaHoOro
peauctopy X9C102, mogyns LC-LM358-PWM2V; nporpamHa w4acTuHa BuKkopuctoBye Proteus (ans
CXEMOTEXHIYHOTO MOAENoBaHHS Ta TECTyBaHHS Norikn poboTu), Arduino IDE (ans CTBOpeHHs Ta 3aBaHTaXEHHS
NpoLMBKM  MikpokoHTponepa), LabVIEW (ans CTBOpeHHs iHTepakTWBHOrO rpadivyHoro iHTepdency
kopucTyBaya), VSPE/Serial Monitor (ans opraisauii 06miHy gaHumm 3 1K).

Y pesynbTati poboTn Byno CTBOPEHO: NMOBHY €NEKTPUYHY CTPYKTYPHY CXEMY CTEHZY; BipTyanbHy MOAesb
y cepepoBui Proteus, Wwo go3sonsie npotecTtyBatn poboty 6e3 (i3M4HOrO MakeTa; CXeMy EneKTpUYHY
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 (OYHKLN, 34UMTYBAHHAM aHanoroBOro CUrHany Ta reHepadieto/nepetsopeHHam LLIM.

Il Pesynbmamu

Y mexax gocnimxeHHs 6yno npoBeaeHo ornsg cyqacHWx nabopaTopHUX CTEHAB, LLO BUKOPUCTOBYOTLCS
QNS BUBYEHHS! €NEKTPOHIKM Ta LIMPPOBMX CXEM Y BULLMX i CepefHiX HaByanbHMX 3aknagax. OCHOBHA yBara
30CcepeKyBanacs Ha ixHin KOHCTPYKLT, (PYHKLiIOHaNbHOCTI, NPU3HAYeHHi Ta BiANOBIAHOCTI HABYAMbHUM LinsM.
PesynbTaTi NOpiBHAHHA onucaHi B Tabnuui 1.

Tabn. 1. MopiBHANbHA XapaKTEPUCTKA iCHYIOUYMX 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 ekCrnepuMeHTH 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-METOANYHOO KOMMIIEKCY Byno BU3HAYEHO napameTpy,
SiKi 3a6€3ne4yioThb 10ro NOBHOLIHHE (PYHKLIOHYBaHHS B yMOBaX HaB4arbHOro npowecy. OCHOBHI TEXHI4HI BUMOTU
chopMynbOBaHO 3 ypaxyBaHHSM MPUHLMMIB NPOCTOTK, CYMICHOCTI, CTabinbHOCTI Ta BiANOBIAHOCTI 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 MOZyNiB; He
MeHLLE 2 aHarnoroBux BXOAIB; He MeHLe 12 uudpoBuX BUXOAIB; Aiana3oH aHaroroBoro BUXIAHOTO cuUrHamy —
0...5 B; 3'eaHanns 3 MK yepe3 USB-iHTepdenc 3 peanisauieto BiptyansHoro COM-nopty.

OyHKLiOHanbHI BUMOrW [0 cucTeMu nepeadayaioTh:

— MOXNUBICTb CUMyNALiT OCHOBHMX norivHuX enemenTis (I, ABO, HE, XOR);

— NiZTPUMKY KOMOIHATOPHIX CXEM, TaKWX SIK TPUrepu Ta cymaTopu;

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

— 34MTyBaHHS aHaNoroBux 3Ha4yeHb Yepe3 BOygosaHuit ALIM;

— Nepefavy pesynbTaTis y peanbHOMY Yaci Ha NepPCOHarbHUM KOMTOTEP;

— BidyanbHe BifobpaxeHHs CTaHy NOriYHNX BUXOAIB 3a JOMOMOTOK CBITNOAIOAIB;

— KepyBaHHs NpoLecoM Yepes TeKCToBi KomaHam 3 T1K.

Mg 4ac Bubopy enemeHTHOi Ga3n BpaxOBYBanMCs HACTYMHI BAMOMU: BIAMOBIAHICTb TEXHIYHUM
XapaKTepucTukam (MoriyHi piBHI, KiNbKICTb BXOLIB/BUXOAIB, XWUBMEHHS); CYMICHICTb 3 MIKDOKOHTPONEPHUMU
nnaTgopmamm; JOCTYNHICTb Ha PUHKY; NpocToTa iHTerpauii B cepegosuiax Arduino IDE Ta Proteus; Husbke
€HEeprocnoxmeaHHs Ta ctabinbHa poboTta B HaB4asbHWUX ymMoBax. Ha 0CcHOBI aHanidy Byno 06paHo KOMMNOHEHTM
npeacTaBneHi B Tabnuui 2.

Tabn. 2. MNepenik KOMNOHEHT PO3pOBOBaHOI CUCTEMM
KomnoHeHT MpusHayeHHA
. eHTpanbHUN  0buMCIOBaNbHUIA  MOAYNb ANS 0OpoOKM  moriku,
Arduino Nano V3 Lerp Ay A P

34MTYBaHHS Ta reHepaLii curHanis

lMporpamoBaHuit peanctop 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

Caitnogiogm (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, [03BONSE BidyanisyBaTu 3aranbHy oOpraHisauiio i
(DYHKLiOHaNbHMX BNOKIB Ta 3B'SA3KM MiXK HUMMN.

+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 sik LeHTpanbHUin 0B4MCIOBATNbHAN ENEMEHT;

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

4. lngnkayinHuiA 6nok 3i caeitnogiogamu;

5. IHTepbenc ans 3'egHaHHS 3 NEPCOHANbHUM KOMIMIOTEPOM.

labopaTopHo-MeTOAMYHUIA KOoMMNeke nobyaoBaHo Ha 6asi MikpokoHTponepa Arduino Nano V3, skui
BMKOHYE (DYHKL|ii LIeHTpanbHoro noriyHoro 6noka, 3abesnevytoun 06pobKy curHanis, KepyBaHHS 30BHILLHIMM
npuctposimmn Ta 0bmiH gannmm 3 MK vepes USB-iHTepdeiic. XKnBNeHHs cMCTeMM 3AIMCHIOETHCA Bif 30BHILLHBOMO
mprepena +12 B; ans KoMnoHeHTIB 3 Hanpyroto 5 B BukopuctoByeThest cTabinisatop LM317.

[lo MikpoKkoHTposepa nigknoYeHo nporpamosaHuii pesuctop 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 eNIEMEHTIB Ta TpUrepiB. YNpaBmiHHA KOMMSIEKCOM peanizoBaHO Yepes iHTepakTUBHY
naHenb LabView, sika 4o3Bonse 3agaBatv napameTpy, 30iNCHIOBAT KOHTPONb i BidyaniyBaTu pe3ynbTaTy.

[1ns nepeBsipky NpaBubHOCTI NOBYA0BM NOTik pOBOTH CUCTEM Ta BUSIBNIEHHS MOXIUBIX NOMWUIIOK LU
Ha eTani NPOEKTYBaHHS, Byno 34iNCHEHO CXeMOTEXHIYHe MOAeNtoBaHHS y cepefosuLi Proteus Bepcii 8.16. Lie
[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

____________________ =
[ U1 e 07 03 07 06 07 (3 5] 1070
100 o—f Do VIN ;’g—o VIN f ? |
101 O—— 1 b1 3V3
5 27 |
102 O—=2 D2 5V
103 O 5 1p3 GND |22 | R3 R4 R5 R6 R7 R8 R9 R10
104 O—; D4 RST —fs—o RESET | i 330 330 330 330 330 330 330 330
105 Q—=2 D5 AREF O AREF
] 3 —
oy — o e T
108 O 1 s a5 [ 2L & o5 \ D2 1ID3 AD4 AD5 LD6 LD7 LD8 1D9
109 O =— D9 Ad 22—0 AD4 |
1010 > 2 b0 A3 22— aD3 i
1011 & o A2 ZU—C)ADQ
1012 & 75— D12 Al 19—0 AD1 |
1013 O——15 p13 a0 12— Ao |

|
|
|
|
|
|
|
|
|
|
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

MMepwmm eTanom € nepesipka poboTH psay CBITNOAIOAIB, WO NPeACcTaBnATb COB0K BUXOAN NOTYHUX
€IIEMEHTIB, @ CTaH CBITNOAI04a BU3HAYAETLCS pe3ynbTaToM poboTyH BiAMOBIAHOTO CUMYNBLOBAHOMO EfIEMEHTA.
LLUnsaxom BignpaBku psaka 3 8 CUMBOMIB, KOXEH 3 SKMX MOxe MaTh 3HauveHHs ‘0" abo “1”, BinbyBaeTbcs
KepyBaHHs cucTemoro. MikpoKOHTponep OTpUMye AaHi, aHanidye Ta BUBOAWUTL Ha psij CBITNOAIOAIB KOMBiHaLj0
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pe3ynbTatiB poboTK NOriYHMX enemeHTiB. B pesynbTati Oyno npoBegeHO CAMYNALIKD YOTMPBOX FOFIYHNX
enemeHrie: |, ABO, BukntouHe ABO, HE; koxHOMy enemeHTy npusHadeHwin ceitnogios 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. PesynbTar iHgukauii nicns signpasnexHs psagkis “0000000”, “11111117, “1010101” signosigHo

HactynHum eTanom € nepesipka KOPEKTHOCTI 34MTYBAHHS aHaNOroBMX CUrHanis MiKpOKOHTPONEepoM, a
TaKOX nepefadi AaHMX Yepes MOCRIfOBHMM MOPT, AN LUboro 6yno 3MogernboBaHO CXemy, B SKil pyXOoMun
KOHTaKT 3MIHHOrO pesucTopa nigknoyYeHo Ao aHanorosoro Bxogy AD6 nnatu Arduino. Taka kKoHdirypayis
[03BONSE 3MIHIOBATM PiBEHb Hanpyru, WO NOAAETLCA Ha BXi4 MIKPOKOHTPOMepa, WIISXOM 3MiHW MOSOKEHHS
noB3yHka 3MiHHOro pesnctopa. Arduino Nano 3unTye aHanoroBwii CurHan 3a A0MoMorow BOYAOBaHOro
aHarnoroBo-LMgpoBOro nepeTsoptoBava, Wo mae po3psaHictb 10 6iT, T06T0 Moxe noBepTaTi 3HAYEHHs Y
pianasoHi Big 0 go 1023. ®opmat oTpuMaHux daHux — uine 6e3sHakose uucrno unsigned int. 3unTtaHi gaHi
npeacTaBnsioTb CobOK LMGPOBNIA eKBIBANEHT aHanoroBOIi Hanpyry, LWo nogaeTbes Ha niH A6. PesynbTtatu
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 KOMYHIKALiMHUM NOPTOM, MOXe
34MTYyBaTM faHi y peanbHOMY Yaci 3 NEBHOK YaCTOTO OHOBIEHHS Ta BUBOAWUTY OTPUMAHE 3HAYEHHS Ha rpadik
Waveform Chart gnsi BidyanisaLii 3viH aHanoroBoro curHany y yaci. briok cxema TecToBOI nporpamu HaBeaeHa
Ha pUCyHKY 4. Ha pucyHKy 5 npefctaBneHun npouec 3MiHy onopy Ta pesynbTyounid rpadik B iHTEpdeici
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 — MOAEMNOBaHHA NpoLECy LMPPO-aHanoroBoro nepeTBopeHHs. [Ans [aHoro Kpoky
BMKOPUCTOBYETLCS TPETIN 3 (PINbTPOM HU3bKMX YaCTOT Ta OnepaLiiHuM NigcuroBayem.
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Amplitude
o o o w o
=] w - w L] w W wn o= w w
I | | | | | | | | | ]
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B
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Time

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

3rigHo nopaHoi komaHau, Buxig D5 MikpokoHTponepa reHepye LLUIM curian, cepegHe 3Ha4eHHs Hanpyri
SIKOrO 3aneXuTb Bi WMPKUHK iMNYIbCiB, TOBTO koedillieHTa 3anoBHeHHS. Ockinbku LIM-curHan € nocnigoBHICTHO
NPAMOKYTHUX iMNYNbCIB, A1 OTPUMAaHHS HEenepepBHOTO aHanNoOroBOro CUrHamy peanisoBaHo (inbTp HU3bKKX
yacToT. Y cknagi cxemu ¢pinbTpa BukopucTaHo RC-naHKy, WO 3rnamKye CurHam, a TakoX onepauiiHui
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 WIM-curHany Ta BennumHa BUXIGHOI HAaNpyrv Npu pisHUX KoedqilieHTax 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 Hanpyru npu wnapysatocti curHany 100%

Y Mexax [ocnimpkeHHs Oyno CTBOPEHO [Bi B3aEMOLOMOBHIONYI MPOrpaMHi YacCTMHM: MPOLUMBKA
MikpokoHTponiepa Arduino Nano, sika BignoBigae 3a kepyBaHHs (isnyHUMM MoZynsiMu Ta 0BpobKy koMaHg, a
TaKoX BidyarnbHWN iHTepdenc y cepepoBuwli LabView, wo 3abesneyye iHTEpaKTUBHY B3aemopgilo 3
kopuctyBadem yepes MK.

[MporpamMHui Ko, peanisoBaHuin B cepeosuwli Arduino IDE, noBygoBaHo 3a NPUHLMNOM KOMaHAHOMO
aHaniay. Y rornosHOMYy LMK MIKPOKOHTpOsiepa NOCTINHO BUKOHYETLCS NepeBipka HAsiBHOCTI BXiAHUX AaHUX Y
nocnifgoBHOMY MopTy. Y pasi HasBHOCTI AaHWX 34YMTYETLCA MOBHWWA TEKCTOBWIA psAdOK. [licns 34mMTyBaHHA
BinbyBaETHCA aHani3 NepLIoro CUMBOSTY — BiH BU3HAYa€e TUN KOMaHAW y BUrMagi ByKBEHHOTO cuMBOSY. |HLWa
yacTMHa psaKa HTEPNpeTyeTbCs SK YMCMOBWWA napameTp, skuii Oyae BMKOPUCTAHO Y BignoBigHOMY
(byHKLiOHanbHOMY 6oL,

OcHoBHi il nporpamu:

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

2) koMaHga ‘r’ aKkTuBye UM¢poBE KepyBaHHA nporpamoBaHum pesuctopom X9C102: cnovatky
BCTAHOBMIOETLCA HanpsmM 3MiHW onopy (Yepe3 niH U/D), aani reHepyeTbesa BignoBigHa KinbKiCTb iMMynbCiB Ha
ninii INC npu aktusHomy curani CS.

3) npn 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 M'ATb BKNAZOK:

1. «JIP1 JloriuHi enemeHTU» [03BONSE KepyBaTi Bxodamu noriyHux enemenTis |, ABO, XOR, HE Ta
crocTepirat CTaH BUXOAIB 3a JONOMOIOH CBITIOAI0LIB.

2. «JIP2 CymaTtopu» — Ue iHTepdenc ans poboTu 3 HaniBCyMaTopoM i MOBHWUM CyMaTOpOM; MICTUTb
nepemMukadi 4ns 3afaHHs BXOAIB i CBITNOZIOAM ANS iHAMKALT BUXIGHWX CUrHanis.

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

4. «JIP4 ALM» — ue cumynayis aHanoro-LudpoBoro NepeTBOPEHHS, KOPUCTYBaY 3afae Hanpyry 3a
Aornomorot Lugepbnaty, a pesynbTaT BigobpaxaeTbca y BUrMAAi LMGPOBOrO Koay, Aiarpamu Ta Likaam
iHAMKaLi.

5. «JIP5 LIAlM» possonse 3apgaBatt LUMpoBe 3HAYEHHS yepe3 Habip nepemukadis i cnoctepiraty
BiANOBIZHY aHaroroBy Hanpyry Ha BuBOZi (rpadik i CTPINOYHNIA iHOMKATOP).

IHTephenc Mae HTYITUBHO 3pO3yMiny CTPYKTYpYy, 3 rpadivyHAMKU eneMeHTamu, CBITNOAiogaMu,
IHOWKaTOpaMu Ta fiarpamamu, WO NOMeryoTb CIPUMHATTS NPOLECIB i NABULLYIOTb €(DEKTUBHICTb HAaBYaHHS.
Ha pucyHKy 9 npefcTaBneHunit 30BHiLLHIN BUTNSA iHTEPGECY 3 OOHIEK 3 aKTUBHUX BKAZOK:

IHTepcpeinc LabVIEW Takox Bkntovae Mogynb Ans BigobpaxeHHs Bineo3obpaxeHHs 3 Bebkamepu, sika
BCTAHOBMIOETLCA Haf nabopaTopHUM CTEHOOM, L0 J03BOMSE KOPUCTYBAYY B peanbHOMY Yaci crocTepiraTi 3a
hi3nyHOI0 peakLlieto NPUCTPOIO Ha NoaaHi komaHau. [Ans pobotn 3 Bebkamepamu B LabView BUKOPUCTOBYETLCA
mogynb NI Vision Acquisition Software.
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Y xoai BUKOHaHHS AocnimKkeHHs Byno peaniaoBaHO NOBHWIA WK po3pobku nabopaTopHO-METOANYHOrO
KOMMNMeKCy AN BWMBYEHHS LMGPOBOI ENEKTPOHIKM — Bif OOrpyHTyBaHHS NOTPeOW OO TECTyBaHHS rOTOBOI
cucTemu. Y LibOMy po3aini po3risiHEMO KITHOHOBI MPUMHATI PiLLEHHS Ta 0BFPYHTYEMO iX AOLINBHICTb.

Hacamnepeg, HeoOXigHiCTb CTBOPEHHSI HOBOI cucTemu Byna obrpyHTOBaHa 4epes aHani3 iCHyHuMX
pilueHb. Sk nokasas ornag, 6inbLUiCTb 1abopaTopHUX CTEHAIB HA PUHKY Mal0Tb HAASIMLIKOBY (OYHKLOHAMBHICTD,
BMCOKY BapTiCTb abo creLliani3oBaHi Ha iHWKX Hanpsamkax. BogHoyac y ccepi 6a30B0ro BUBYEHHS LGPOBOI
€NEKTPOHIKK iCHYe AediUMT [OCTYMHWX, THYYKUX | KOMNAKTHUX pilleHb, SKi MOXHA NEerko iHTerpyeatu B
HaBYarnbHWiA npouec. Lie 1 3yMOBMNO akTyanbHICTb pO3pOBKM Came Takoro TUMy CTeHAy.

dopMynOBaHHS TEXHIYHUX BUMOT 3LIMCHIOBANOCA 3 ypaxyBaHHAM SK OCBITHIX LiNen Takux K HAOYHICTb,
MPOCTOTa BUKOPUCTaHHS, NMOrYHA CTPYKTYPa, TaK i TEXHIYHUX OOMEXEHD TaKMX SIK 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 3aMBUMM (hYHKLISIMM.

Bubip anapatHoi 6a3u ByB 3aiicHEHUI 3 POKYCOM Ha HanaHCi MiX (PYHKLIOHANBHICTIO Ta 4OCTYMHICTIO.
Arduino Nano V3 - nepeBipeHuin, 3py4YHUin y NporpamyBaHHi Ta LUMPOKO NiTPUMYBAHUA MIKPOKOHTPOSIED.
Mogyne LC-LM358-PWM2V, ¢k npoctuid i edektuBHuin cnocid peanisayii LIAM Ha ocHosi LLIM, i
nporpamoBaHuin  peanctop X9C102 - pang uUMPOBOro perynioBaHHS aHanoroBuWx napameTpis — €
onTUMarnbHUMK BrUbopamu AN AEMOHCTpaUiHMX uinei. CeiTnogiogn Ta pe3ncTopu BUCTYNaKTb HAOYHUMM
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 MopentoBaHHs B Proteus [03BONMNO npotecTysBatu noriky pobotn 6e3 gisnyHoi
peaniaaLii, Lo 3HAa4YHO 3EKOHOMUIIO PECYPCM Ha eTani HanaromkeHHs. BipTyanbHa cumynsuis 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 MpoCTy, ane rHyuyKy 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 peakLjii cuctemn Ha BXiaHi Aii.
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IHTepdelic y LabView govinbHo [OMOBHIOE anapaTHy YacTury. Moro 6araTopisHeBa CTPyKTypa 403BONSE
nerko aganTtyBaTi nporpamy Ao pisHWX nabopaTtopHux pobit, a rpadiyHe npeacTaBrneHHs curHanis pobuTb
B3aEMOZjt0 MaKCMMarbHO HAa04HOK ANS CTyAeHTiB. Lle pileHHs 06paHo He nuLwe 3 MipKyBaHb 3pY4YHOCTI, a i
TOMY, WO LabView € cTaHgapToM B iHXEHEpHOMY CepefoBULLi, OTXe — BUKOPUCTAHHSA OT0 B HaBYanbHOMY
NpoLeci NiaBuLLYE AKICTb NIATOTOBKM (haxiBLiiB.

[opatkoBo, BbyaoBaHa MigTPMMKa BiA€OCMOCTEPEXEHHS Ta NOBHa B3aemogis vepes USB-iHTepdeic
BiAKPMBAE MNepcneKkTyBy AMCTAHLIMHOIO BUKOPUCTaHHS nabopaTopHoro komnnekcy. CTyAeHTU MOXyTb
nopasatu komaHau yepes MK, oTpumyBaTy BignoBigi, cnocTepirati 3a CTEHAOM Y PeXxMMi peanbHoro Yacy 6e3
notpebu nepebysanHs B nabopatopii. Lie pobutb cuctemy eekTMBHAM 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. MNpocTa CTpykTypa, 4OCTyNHa enemeHTHa 6asa, noriyHa yHKUIOHAMbHICTb | HA0UHWIA
iHTepdeiic 3abe3neyyoTb NOBHE OXOMMEHHS TEM Kypcy 3 LM(POBOI €NEKTPOHiKkK, 36epiratoun npu LboMy
FHYYKICTb | MacLITaboBaHICTb.

V BucHosku

Y xofi pocnimkeHHs 6yno CTBOpeHO NabopaTOpHO-METOAMYHY CUCTEMY, WO MOEAHYE MPOCTOTY
anapatHol peanisauii 3 (YHKUiOHANbHICTIO, HeOOXigHOW [And SAKICHOrO BWKMaZaHHS OCHOB  LMPOBOI
€neKkTPOHikK. Bci eTanu, Big aHanisy iCHYHUMX pilleHb 40 NPaKTUYHOMO TECTYBAHHS, MIATBEPANUIIN OOLINBHICTD
obpaHoro nigxoay Ao nobyaoBW HaBYaNbLHOTO CTEHAY.

3anponoHoBaHa cucTemMa Bupilye npobnemy HeaoCTaTHbOI JOCTYMHOCTI CyvacHux nabopaTopHMX
3acobis, 3bepiraouM nNpu  LbOMY TEXHIYHY BIiAMOBIAHICTb TWUMOBMM BMMOraM OCBITHBOrO MPOLECY.
CdpopMynboBaHi  TeXHiYHi BMMOTM [O03BOMMMM TOYHO BU3HAYUTU Mexi (pyHKUioHany, HeobxigHoro ans
e(eKTMBHOrO 3aCBOEHHA MaTepiany. AnapaTHa 4YacTuHa Ha ocHoBi Arduino Nano Ta JOCTynHUX mogynis
BMSIBUNACA ONTUManbHO Ans peanisalii nocTaBneHux 3agay 6e3 HagMipHOI CknagHOCTi Ta BUTPaT.

CuctemMHe mMofentoBaHHs B cepeoBuLi Proteus miaTBepamno npaBUsibHICTb JOMKK PYHKLIOHYBAHHS
NPUCTPOK [0 eTany Koro isnyHol peanisauil. HanucaHa npowwmska Arduino Ta iHTepcdpenc y LabView
3abe3neyyloTb 3pyyHY IHTEpPaKTUBHY B3aEMOZi0 3 KOPWUCTYBayeM, WO PobUTb CUCTEMY MPUAATHOK 4SS
pi3HOMNaHOBMX NabopaTOPHUX 3aBLaHb.

OTpumaHi pe3ynbTaTit Y3romKyTbCa 3 OuiKyBaHHAMMW Ta MiATBEPMAXYIOTb €(IEKTUBHICTL BUKOPUCTAHHS
MIKDOKOHTPOMEPHOrO MigX0AY B HaBYamnbHUX LinsX. Y MOPIBHAHHI 3 paHille JOCTYMHAMW TPOMI3AKMMK Ta
[OpOrMMM CTeHOaMu, po3pobneHa cuctema AeMOHCTPYE Kpally afanTWUBHICTb, 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 3Ha4YeHHs nonsrae y MOXMWMBOCTI MPSMOTO BMPOBAKEHHS CTBOPEHOTO KOMMEKCy B
HaBYanbHWA NPOLEC TEXHIYHWMX chewianbHOCTe, a TakoX Yy MOro nofasblioMy PO3LIMPEHHI NS iHWKUX
aucumnnnid. Cuctema MOXe CTaTM OCHOBOK ANS NOAAnbLUMX HAaYKOBO-METOAWYHUX PO3POBOK, Y TOMY 4uchi
NOB’AI3aHNX i3 BUBYEHHAM MIKDOKOHTPOMEPHNUX 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 aBTOMOBINBEHO-0OPOXHIN YHIBEpCUTET, Xapkis, 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 OOMEXEHb; PO3BUTOK MHOACHKOTO 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 Npu1 NPOBEAEHHI HAYKOBKX XIMIYHUX JOCTiMKeHb. Pe3ynbTaTn NpoBeLeHOro AOCTIMKEHHS NOKa3yoTb,
Lo reHepaTusHuiA LI MOXNWMBO BMKOPUCTOBYBATU Ha HABYANbHUX 3AHATTSX 3 XiMil SK IHCTPYMEHT [N CTBOPEHHS
iMOCTPATMBHOTO PAAY, B AKOCTi OMOHEHTY, NMPW MOHITOPUHTY 3 YTOYHEHHSIM aHamiTUKM Ta 3i CTBOPEHHSAM y3aranbHeHuUX
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 PeaKTUBHOCTI Ta BNACTUBOCTEN PEYOBWH, CTBOPEHHI IHHOBALLI B XiMiYHWX JocnimkeHHsx. LW
TaKoX MOXe 3abe3neunTn 3MeHLLEHHs! 3aneXHOCTI Big XiMIYHOro excnepumeHTy. HaBegeHo npuknag BracHoro
pocsigy npu BukopuctaHHi Chat GPT npu npoBeaeHHi HaykoBMX LOCAIMKEHb 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 iHhopmaLito 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 OCBiT 21-r0 CTONITTS, WO Bigobpaxae 3Ha4Hy 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 iHtenekty (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 3poBuTH 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 YBaru 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 Npobnem, 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 NiArOTOBKK CTYAEHTIB [0 ManbyTHLOro, opieHToBaHoro Ha LUI.

BnposamxeHHs TexHonorii LI € 6araTorpaHHMM NPOLECOM, L0 BUKIMKAE LUMPOKE OBrOBOPEHHS Y
NpeLCTaBHUKIB chepu OCBITU Ha BCiX piBHAX. Ha LbOMy eTani cTano 3po3yMisiuM 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. MoaibHi JocnigpxeHHs € LikaBuMKU Ans BUKNagadis Ta CTyAEHTIB, SKi NPUIMMal0Tb 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 03HANOMNEHHS 3 BNacHUM J0cBigoM BukopuctanHst Chat GPT. [JaHe gocnimkeHHs Takox CnpsiMoBaHe
Ha BUCBITNEHHS HEBMPILLEHMX NUTaHb Ta NPOBNEMHUX MOMEHTIB NP BUKOPUCTaHHI reHepaTtueHoro LIy BuLin
LLKOTI.

Il Mamepian i memodu docnioxeHHs

Crparerii HaB4aHHs LI NoBMHHI BKNto4aTy NiaBMLLEHHS 06i3HAHOCTi CTYAEHTIB, 3a6e3ne4YeHHs HaBYaHHS
BMKNagauiB, cTpaTeriyHe nnaHyBaHHs, HApOLLyBaHHSA NOTEHLiany Ta eTUYHUX MIpKYBaHb Mif Yac BAPOBagKEHHS
LI 0o BULWMX HaBYanbHUX 3aknagis [3].

OcHosHi poni, siKki 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
BMKMadady y NnaHyBaHHi 3aHATTS Y4 [O4ATKOBOrO 3axoAy; reHepatop Tecti. LI gonomarae Buknagady
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 MM PO3yMIEMO, aHasni3yemo 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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MOIEKYNAPHUX BMacTUBOCTEW, BiH HAZA€ MOXMMBOCTI MPOrHO3yBaTu 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 BukopuctanHa LI B ximii nepeabayae aHania Benukux ob’emis gaHux,
4O [O3BONSE OTPUMYBATH LiHHY iHChopMaLito Mpo BrnacTMBOCTI Monekyn abo XiMiuHi B3aemogii. LLle ogHum
acrnekToM € Kpawui [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, ki MPOBOAATHCA HA BCIX XiMiYHMX Kadbeapax
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 BWKOPUCTaHHS MiAXO4Y 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. MeTow e 3abe3neyeHHs HagdiMHMX | NOCMIZOBHWX CTaHAAPTIB OLiHIOBAHHA ANs OOCNIAHWUKIB, 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 | € fiy)Xe KOPUCHUM [OBILKOBUM MaTepianiom y NOPIBHAHHI €PEKTUBHOCTI Pi3HWUX anropuTMiB Y
XiMiyHOMY KOHTeKCTi. OBroBopreTbCA [2] BUKOPUCTaHHA migxody Garato3agayHoro rmubokoro HaBYaHHS B
KOHTEKCTi (hapmMaLEeBTUYHOI NPOMMCIIOBOCTI. BukopuCTOBYHOUM TMWMOOKI METOAWM HaBYaHHA, U CTaTTs
HaMaraeTbCs iHTErpyBaTW Ta BMBYATM Kiflbka 3aBaHb OOHOYACHO, HanpuKnag, NporHo3yBaHHS BionorivyHOI
aKTUBHOCTI abo MOMEKYNsSpHUX BRACTMBOCTEM XiMIYHWX Cnofyk. 3HangeHo nigxig [9] A0 aBTOMAaTUYHOrO
MOMEKYNSPHOrO NPOEKTYBaHHS Ha OCHOBI MeBHUX AaHuX. [Migxig cnpsMOBaHWA Ha aBTOMAaTWYHE 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 BMNAcTMBOCTEN abo (PYHKLiA OTPUMaHMX Monekyn. Taki Mmigxoau CTBOPHKTH
MilyHy OCHOBY Ans Ginbll aBTOMATWU30BaHMX Ta iHHOBALIMHMX NIOXOAIB 4O MOMEKYNSPHOTO AW3anHy B XiMil.
AsTopu cratTi [10] 0BroBOpHOKTL 3aCTOCYBAaHHSI TEXHIKM MALUMHHOMO HAaBYaHHS B  MOMEKYNsAPHIA 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 HaBYaHHS AN NPOrHO3yBaHHSA BMACTMBOCTEN MaTepianiB 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 LLII Ha Hag4anbHUX 3aHImMmMSsX 3 QucyuniHu «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 iMIOCTPATUBHOTO psAAY, NpeseHTauin Ans [LOKNafiB CTYOEHTIB Npu 3axucTi pedepartis, 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, 4N BW3HAYeHHs neBHOi mpobnemu. Hanpuknag, 3a gonomoroto Chat GPT cTyaeHTu
CTBOpOBANM y3aranbHeHy Mogenb sBuwa (npouecy, BRacTMBOCTEN XIMIYHUX CMOMYK) Y BUMMSLI CXEMU Yu
intocTpauji. Mpy LbOMy KOXEH i3 CTYAEHTIB NPMBHOCWMB LWOCb CBOE. [lpaBuUnbHICTb nobygoBu mogeni
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. MpeseHTayis 4o posginy «HiTporeH», 3MICT aKoT onT1MI3oBaHMI 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. [leski nepeTBOpeHHs Oyno 3anponoHOBaHO MOAATW Yy BUMALI 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 OMOHEHT: MocnifnkyBaBsLumMch 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
BMOpaT 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 AOCMIMKEHD 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
AocnimpkeHb 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 reHepaTtneHoro 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 JOKA30BUIA LWOAO0 (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 edekTUBHILLY 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, NPUCKOPIOE
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 AKICTb 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 € Nnpobnemoto, 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
aHrMICbko MOBOK. TOMy NpU NOraHOMy BOJOAIHHI CTyAEHTaMW LE MOBOK, MPWU HEKOPEKTHO abo
HenpaBuIbHO CCHOPMYNLOBAHOMY NUTAHHI MOXHa OTPUMATK CMPOLLEHY BianoBiab abo B3arani ii BiACYTHICTb.

2. MNepesipka mogeni. CknagHi Moaeni YacTo Baxko iHTepnpeTyBaTy. Lie moxe 6yTv npobnemoto B ximii,
[ie BaXIMBICTb PO3YMiHHS MOMNEKYNAPHOI CTPYKTYPY Ta B3AEMOLIN € KNHYOBOK.

3. ETuka Ta 6e3neka. KoHdigeHLUinHi aaHi B XiMiYHUX JocnimkeHHsX HeobxigHo 36epirati B 6e3newi,
0cobnmBo nig vac BukopuctaHHs metoais LU, ski notpebytoTb AocTyny A0 KOHMIAEHUNHMX AaHUX abo LiHHMX
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 obmexeHHs. Anroputmu LI He € fJockoHanMMK 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
nepeLKoAo AN 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,
Wob nogonaTtn 0bMeXeHHs, NOKpaLWMTV iHTepnpeTauito Ta 3abeaneuntn 6e3neky Ta eTuky 3actocysanHs 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
BMBYATU 3 MOMNSAAY Pi3HUX MiKKYNbTYPHUX BiAMIHHOCTEN 0COBUCTOCTI.

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
Nigrpynu, OAHIN i3 SKMX [03BONMKAK BiNbHO kopucTyBatucs Chat GPT npu BignoBigsx Ha 3aHATTAX. Ix Bignosigi
Bynn Binbll PO3rOPHYTUMM Ta aprymeHToBaHuMu. OpHak npu KiHLEBOMY TECTyBaHHI, MPOBEAEHOMY Y
TpaguuitHOMy BUrMS4I 3a AONOMOrOK TECTOBMX 3aBfAaHb Pi3HWX TWNIB Ta PIBHIB CKNALHOCTI, CTYAEHTH Ui€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 BOHY BriepLUe CTBOPEHi, TO CUCTEMM aHTMNNariaTy He QiKCYHTb IX SIK 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 JONOMDKHOTO 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 o 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.

47



ISSN 2307-9770. Engineering and Educational Technologies, 2025, 13 (3), 42-50.
CC-BY © KrNU, EETECS, Khobotova, E., Datsenko, V., 2025

V BucHosku

[MpoaHanizoBaHo 3HauyLwicTb iHTerpauii LUI B oCBiTY Ta NOr0 OCHOBHI POSi: ABUIYH MOXNMUBOCTEN 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; ANHaMIYHUM OL|iHIOBaY 3 HaAAHHAM NPOQINo KOXHOrO CTyaeHTa; ausaiHep; 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 CMiflbHO 3i CTyAEHTaMK, HarosoLWeHo Ha nepesarax Takoro nigxoay. LU
MOXe LUBMAKO 0BpobnsaTH N aHani3yBaT BENWKI XiMiYHi AaHi, 4O3BONS0YM BULINATIA NPUXOBAHI 3aKOHOMIPHOCTI,
3B'A3KM Ta TeHAEHUIl 3i cknagHux HabopiB gaHux. 3actocyBaHHs LUI y BMBYEHHI XiMiT BigkpuBae aBepi 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 AOCAimKEHHS Ta po3pobku. Lie Hagae MOXIMBOCTI Ans NoAanbLUMX iHHOBALLiY 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 BUSBMEHWX Mpobremu, 3 SKUMKU CTUKAKTbCA Mig 4ac
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 hopMyBaHHA CUCTEMU
ynpaBniHHA OCBITHIM NPOLECOM Y BULLiN LUKOSi B PeTPOCNEKTUBHOMY
acnekxTi

PaiHuyk B. A., laBpuk B. €., Onayko M. B.

YXropogcbkuin HaLioHanbHUIA yHIBEPCUTET, Yikropod, Ykpaina

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 YNPaBRiHCBKOI AYMKM Bif 3apOMKEHHS MEpLUMX OpraHisaliiHux ¢opM y AaBHiX
LUMBINi3aLlisiX 4O CTAHOBMEHHSI Cy4aCHOM0 OCBITHBLOMO MEHEMKMEHTY ik CAMOCTIAHOI HaykoBOi ranysi. O6rpyHTOBaHO,
LLIO YNPaBIiHHA BULLOK OCBITOK € CneLudiuHo0 NiACMCTEMOIO COLianbHOro YnpaBniHHs, Sika 3MiHIOETLCS BiANOBIAHO
[0 COLOKYNbTYPHOr0, MOMITUYHOMO Ta EKOHOMIYHOTO KOHTEKCTY enoxu. BMOKpeMneHO OCHOBHI eTanu po3BUTKY
yNpaBIiHCbKVX NiAXOAiB: 4OMOAEPHMIA (IHTYITUBHO-OPraHisaLiiHuit), iHBYyCTpianbHui (pavioHanbHO-61poKpaTUYHKIA),
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NoCTiHAYCTpianbHUi (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, aBTOHOMID, €PEKTUBHICTb | CTEMKXOMNAEPChKY
B3aemogito. Ocobnusy yBary npuaineHo nepexoay Bif XKOPCTKOrO LIEHTPani30BaHOro0 afMiHICTPyBaHHS 4O Cy4acHWX
nigxomis, O 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
(bOPMynNIOBaHHS KOHLENTYyanbHWX 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 NpoMLLIOB Kinbka eTaniB 3MiHU YNpaBniHCbKUX MOAENEN — Bif XOPCTKO LieHTpaniaoBaHoro
ynpaBniHHa 4O CTpaTeriyHO OpIEHTOBAHOI Ta iHHOBALHOT CMCTEMW OCBITHBOMO MEHEMXMEHTY. Y3aranbHeHo, Lo
HOBITHi BMMOTM [0 NiAroTOBKM (haxiBUiB Ta 3anuTy CyCMinbCTBa Ha SKICHY OCBITY 3YMOBIMIOWTb HEODXiAHICTb
NepeoCMUCIEHHS PONi YNPaBiHCHKOr0 KOMMOHEHTA Yy BMLLNA LIKOMI SIK YUHHMKA KOHKYPEHTOCTPOMOXHOCTI KpaiHu B
ymoBax rnobanisadii.

KntoyoBi cnoBa: OCBITHIN MEHEIXMEHT, YNpaBiHHS BULIOK OCBITON, ICTOPUKO-NEAArOrivHi 3acagu, 3MmicT
ynpaeniHHs, OYHKLiT MEHeaXXMEHTY, METOAO0MOrS AOCNIMKEHHS, 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 6GaraTOBEKTOPHOrO TPaKTYBaHHS, OAHAK HE3anepeyvHMM 3anuiiaeTbesl gakT ii BnMBy Ha
(hOopMyBaHHS CYCniNbHOI CBIZOMOCTI, IHTENEKTYanbHOro Ta MIACLKOro kanitany. Ak 3a3Havae dyTyponor EnsiH
Todnep, y XXI CTONITTi 3HAaHHA CTaE rOMOBHUM [KEPENoM Bfaau Ta KOHKYpeHTHoi nepesark [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 eEeKTUBHOI CUCTEMM YNPaBiHHS BULLOK OCBITOK HEMOXNMBE B3 aHanisy
icTOpUKO-neJaroriyHux 3acag 1i CTaHOBMEHHS Ta PO3BUTKY. |CTOpPUYHWIA [OCBIA4 YNpaBRiHHS OCBITHIMM
npoLecamm LO3BONSE OCMUCIUTI [Kepena Cy4acHUX BUKMUKIB, BUSIBUTW NPOTPECUBHI MiAXOAM MUHYMOTO 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 YOOCKOHAMNEHHS YNpaBIiHCbKOI MPaKTUKW Y cepi OCBITHHOrO
MEHEeKMEHTY.

Il Mamepian i memodu docnioxeHHs

MeToAonorivyHMM anapat 4oChimKeHHs cchoOpMOBAHO BiAMNOBIAHO 40 METW Ta TeMM poboTH, L0 3yMOBMIO
3aCTOCYBaHHS KOMMMEKCY 3aranbHOHayKOBUX TEOPETUYHNX METOZIB i NigxoaiB. 30Kkpema, BUKOPUCTAHO METOaM
Onucy, aHanisy, CUHTE3Y, NOPIBHAHHS, KOHKPETU3AL|l Ta y3aranbHeHHs Ans iHTepnpeTavil iCTOpuYHUX (akTis,
BM3HAYEHHS! J10MiKWN CTAHOBMIEHHS CUCTEMM YNPaBIiHHA BULLOK OCBITOK B YKpaiHi Ta BUSBMIEHHS Ti KITHOYOBMX
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 LWKOSi. TEOPEeTUYHY 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 Teopii OCBITHIX CUCTEM, CUCTEMHOTO aHanisy, NeAaroriyHoOro MEHEMKMEHTY, a TaKoX
HOBITHI NOMOXEHHS Cy4aCHOI TEOpil ynpasiHHSA OCBITOH.

Il Pesynomamu

Y HayKoBi niTepaTtypi cuctema ynpaeniHHS OCBITOI 3Ae6iNbLIOr0 PO3rnNsAaeTbCA AK CKNaaoBa YacTuHa
3aranbHOi MoZeni [OepXaBHOro ynpaBMiHHS, WO (YHKUIOHYE BIiAMOBIAHO [0 COLjianbHO-KyNbTYPHOrO,
MOMITUYHOTO T EKOHOMIYHOTO KOHTEKCTY MEBHOT €NnoxXu. 3 NO3uLLii iCTOPUKO-NearoriyHoro Nigxoay ynpaeniHHs
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OCBITOI0 MOCTae Sk cneuudpivHa nigcuctema CowuianbHOrO YnpaeniHHSA, ChpsMOBaHa Ha 3abe3neveHHs
LifecnpsIMOBAHOTO  PO3BWUTKY OCBITHBOI Cepu Yepes MeXaHi3Mu KOOpAMHaLlil, HOpMaTMBHO-NPaBOBOMO
peryntoBaHHs, NPOgeCinHoI NiAroTOBKY YNPaBniHCbKWUX KaapiB Ta rpOMasCbKoro Bhmey.

dopMyBaHHS CUCTEMM YNPaBRiHHSA OCBITHIM MPOLLECOM Y BULLi 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
LwmBinisauin (€rvner, Wymep, Kutai) dopmysanmcs nepLui opraHisaLliiHi npakTuki 3 eneMeHTamu NnaHyBaHHs,
opraHisauji Ta koHTposto. MpoTe nuwwe HanpukiHyi XIX — Ha noyaTky XX CTONITTA ynpasniHHsa Habyrno cTaTycy
CaMOCTINHOI HayKOBOI AMCLMNAIHK, WO 6a3yeTbCsA Ha TEOPETUYHO OCMUCIIEHNX 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 Ons Nepexody Bif iHTYITUBHOMO KepiBHULTBA 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 ®. Tennop, Sk 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 (NnaHyBaHHs!, 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 (DYHKUIM Aanu NigrpyHTS ONS NepeHeceHHs NPUHLMNIB
MEeHeDKMEHTY B KOHTEKCT OCBITHIX opraHisauiit. MocnigoBHukn knacuyHoi wkonm — . Emepcon, 1. Ypeik, M.
Bebep, . ®opa — AOMOBHMAM YNpaBMiHCLKY NapagurMy enemeHTamu CoLionorii, MCuXosorii, iHxeHepil,
3aKnaBLLW OCHOBMW MiXAMUCUMnniHapHOro 6ayeHHs ynpasniHg [10; 11; 12].

HaujioHanbHa TpaguLis ynpasniHHS OCBITOK JOBrMM Yac hopMyBanacs nig BnInBOM pagsHCbKOI LLKOH,
[ie NepeBaxara MoAenb XOPCTKOI LieHTpanisauii. YnpaBniHCbKi (yHKLT acowitoBanmcs nepeaycim i3 KOHTpornem
| 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 MOHATTSA «OCBITHIA 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 CUCTEMU BULLOI OCBITH.
OfHUM i3 KMKYOBMX HanpsMiB LbOr0 aHanisy € AOCMiMKEHHS ChiBBIHOWEHHS MOHATb «YMpaBniHHA» Ta
«KepiBHULTBOY. OKpeMi BITUM3HSIHI HayKOBLi aKLEHTYIOTb yBary Ha €BOIKUil 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, THYYKOCTI, afAanTUBHOCTI, iHPOPMALIMHIN HAaCMYEHOCTI Ta OpieHTalil Ha A0BroTpUBanmmn
pesynbTar. YYeHWA TpaKTye OCBITY K iH(pOpMaLiHMiA (HEHOMEH, PO3BUTOK SiKOro noTpebye He nuie
aaMiHICTPaTUBHYMX PiLLEHb, a i1 CaMOPO3BUTKY, NIAKPINIEHOro SKICHOK YNPaBmiHCLKO 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 pe3ynbTaTUBHICTb 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 MPUCTOCYBaHHS YNPaBMiHCbKMX PpilleHb [0 3MiH CepeaoBulla, O BiabyBAETHCA LUMSXOM
Y3roMKEHHS Linen, 3acobis i pesynbTaTiB y pexumi gianory [18]. MUTaHHS CUCTEMHOCTI i TEXHOMOMYHOCTI
ynpaBniHHs po3kpueae B. llikenibHa, sika Haromnowye Ha ToMy, WO SKiCHa TpaHcdopmaLis OCBITHEOI 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 3anuwatoTbes nosuuii [1. B. boHaaps, 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
IHHOBALIMHMX YNPaBIiHCbKUX TEXHOMOriN, 34aTHUX TPAHCHOPMYBATU CUCTEMY BMLLOI OCBITW BIiAMOBIAHO A0
BUKNUKiB Yacy. Tak, [1. B. boHgap y cnisaBTopcTBi 3 €. Mawbuubem Ta iHWUMKU BYEHUMU OBFPYHTOBYE, IO
TEPMIH «YNpaBMiHHA» € LUMPLUMM | CKNTAZHILUMM 33 MOHATTS «KEPIBHULITBO®, OCKIfbKW OXOMIOE He Nuwle
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-NCMXOMONYHMX 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, Wo Ha 3MiHy
CYTO aAMiHICTpaTUBHUM (DYHKLiSIM NPUXOAUTb MOAENb NifepcTBa, B AKiN NOEAHYIOTLCS CTpaTeriyHe BayeHHs,
KOMYHiKaLiHa THyYKiCTb, MpefcTaBHWLBKI AKOCTI, aHaniTMiHe MWUCHEHHS Ta BMiHHS OydyBaTu eMeKkTUBHY
B3aEMO/il0 i3 3alikaBneHMMM CTOpOHamu (CTeikxongepamu). BoHa akueHTye yBary Ha HeoOXigHOCTI
(hopMyBaHHS AEMOKPATUYHOI KyNbTypy YNPaBniHHS, WO IPYHTYETLCS HA BIAKPUTOCTI, 3aTy4eHHI 40 YXBaNEHHS
piLLieHb, THY4KOMY pearyBaHHi Ha 3MiHu Ta po3pOBNEHHI 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
agMiHiCTpaLil, BUKNaaadis, KypaTopis i CTyOAEHTCTBa, WO (PopMye 3acau NapTHEPCLKOI MoAeni ynpaBniHHs. T.
CopoyaH, aHanisytoun npodpecioHanisayito ynpaBniHCLKOT AisNbHOCTI Y NICASAUNIOMHIN negaroriyHin ocBiTi,
[0BOANTD, L0 YNpaBRiHCLKWIA NPOEeCioHanisM € pesynbTaTtoM 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, MOTMBALIlO, KOHTPOMb, @ TaKOX NPUMHATTS YNpaBniHCbKUX 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. ®iHaHCOBWI 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

Cknaposi cMCTEMM YNPaBMiHHA BULLOT OCBITM BigirpatoThb KNOYOBY posib Y 3abe3neyeHHi SKoCTi OCBiTH Ta
[OCSATHEHHI  OCBITHIX Uinen. EdekTMBHe ynpaBniHHA BCiMa CKMagoBMMKM  [03BONSiE  3abe3neynTu
KOHKYPEHTOCNPOMOXHICTb BULLOTO HaBYasibHOMO 3aknagy Ta nigroTyBaTit BUCOKOKBasi(ikoBaHUX (haxisLiB.

Y cyyacHMx ymoBax TpaHcopmallii BMLLOI OCBITM YnpaBniHHA OCBITHIM NpoLEecOM HabyBae HOBWX
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 LLIKOIOK, 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 CepefoBULi Neaaror He nule 3acTOCOBYE rOTOBI MeToau, a
po3pobnisie BracHi, BUXOAsYM 3 noTpeb CTyAeHTiB i Uinen HaByaHHS. Lle cTano mMoXnueuM 3aBAsiku
HaKOMUYeHOMY ICTOPUYHOMY [OCBiZY, NPOECINHIA NigroToBYi Ta CEOPMOBAHIN KyMbTypi nefaroriyHoro
OCMUCIIEHHS BNACHOI AifNbHOCTI. fK 3acBigyye eBosoLis ynpaBniHCbKOT AYMKW — Bif IHTYITUBHOIO KepiBHWLTBA
B [aBHIX OCBITHIX (hOpMax A0 KOHLENTyanbHO OBrPYHTOBAHOTO MEHEIKMEHTY, — pedpriekCUBHUIA NigXig cTae
KMOYOBUM Yy 3a6e3neUeHHi SKOCTi OCBITHLOrO NMPOLIECY.

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 BNPOBAAXYBATW iHHOBALIii, @ KepyBaTW HUMM
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 NpoiLwoB Kinbka eTanis 3MiHM YNpaBiHCbKUX MOZesnen — Bif XOPCTKO
LeHTPani3oBaHOro yrnpasfiHHA [0 CTpaTeriyH0 OpiEHTOBAHOI Ta iHHOBALIMHOI CUCTEMW OCBITHHOIO
MeHemKMEHTY. 30kpema, Ha CyvacHomy etani B YxHY peanisylotbCs NpuHUMNM pedriekCMBHOMO Ta
afanTMBHOTO YNpaBMiHHS, WO NPOSBASETLCS Y PO30YAO0BI 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 MOYMHAIOTL (PYHKLIOHYBATU SIK OCEPEAKM iHiLliaTUBHOMO
yNpaBMiHHSA: 30KpeMa, BMPOBAKYETHCA KONeriarbHe MiaHyBaHHS HaBYaNbHOrO HABAHTAKEHHS, BiOKPWTI
chopmaTy 0BroBOpeHHs HaBYabHWX KYPCiB, BUBYEHHS OCBITHIX 3anuTiB 3006yBauiB, a TaKOX BUKOPUCTOBYETHCS
nNpakTuKa kadeapanbHUX CTpaTeriyHux Cecin.

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

Y mMexax AOCIiIKEHHS BCTAHOBIEHO, L0 CaMe B Nepioam TpaHcdopmalii 0CBITHBOI cucTemm (0cobnmeo
nicns 2014 ta 2022 pokis) negaroriyHa pechnekcis ctana YMHHUKOM ynpaBmiHHA 3MiHaMK, @ He NnuLle 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 XXOPCTKOCTI — 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 MOZJenel, cyy4acHa cuctema ynpasriHHS
BMLLOKO LLKOSO BCE Binblue OPIEHTYETbCS Ha OMOCEPEAKOBaHE YNpaBiHHS Yepes MiATPUMKY KpeaTUBHOrO
noTeHLiany Buknagavis, popMyBaHHS cepefoBuLLa Ans CMiBTBOPYOCTI, KPUTUYHOMO MUCIEHHS Ta NOCTINHOTO
BAOCKOHaneHHs. 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 4OCBIAI: 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 YNPaBSliHHA 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 epeKTMBHE YMpaBIiHHA B yMOBaX Cy4aCHOrO YHIBEPCWUTETY BCe YacTille
IPYHTYETLCA HE Ha 30BHILLHLOMY KOHTPOMI, @ Ha YCBIAOMIIEHIA BHYTPILLHIN MOTUBAL|T 1 3anyyeHHi BuKnagava
[0 npouecy 3MiH. AHanisyloun etanu (HOpMyBaHHSA YMpPaBiHCLKUX MOLENeN Yy PeTPOCNeKTUBHOMY acmekTi,
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 Byab-AkuMX TpaHcgOopMaLlii € YCBIGOMMEHHS CynepeyHocTen y
(PYHKLiOHYBaHHI OCBITHBOI CUCTEMM. KepiBHUMK, SK iHILiaTOp 3MiH, 3LiACHIOE OiarHOCTUKY CTaHy Migpo3giny,
aHanisye KpuUTUYHI No3uuil BUKNagadis, cnpusie (hopMyBaHHIO NEPCMNEKTUB PO3BUTKY Ta CTUMYMIOE KpeaTUBHY
nefaroriyHy iHiliatmey. Y LbOMY NpoLeci Ha3BWYaMHO BaXNWMBWUM € 3anyyeHHs Tak 3BaHOrO BWKIagava-
KpUTWKa — NpodpecioHarna 3 BUCOKUM piBHEM iHHOBALLIHOT MOTUBALiT, pedprekcii Ta TBOPYOrO MUCHEHHS.

CninbHO 3 NigepoM OCBITHIX 3MiH Taki Biknagadi opMyrto0Th HOBI BUMOTM 0 3MICTY OCBITHIX 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 TUMYACOBMM XapakTep, adanTyeTbcs A0 OCOBNMBOCTEN KOHKPETHOMO
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 1l BIignoOBIQHO [0 OHOBMEHUX 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 BWLWWIN 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 Tpaguuito ynpasiiHCLKOro pO3BUTKY, A€ rOSIOBHUM 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 BULLiA
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 ynpasniHHA 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'ekTiB OCBITHBOrO CepefoBulia A0 akTUBHOMO (POPMYBaHHS 3MiH — 4epes negaroriyHy pecdnekcito,
iHHOBaLiHY AisnbHICTL Ta cniBTBOpYiCTb. OcobnuBoi Barn HabyBae 3AATHICTb KEPIBHWKIB BULLOT LUKOMM
CTBOPIOBATW YMOBU ANS PO3BUTKY BUKMAZALbKOrO NOTeHLiany, MOTMBYBaTU O CAaMOPO3BUTKY W aganTauil 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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