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THE PLACE AND MEANING OF ARTIFICIAL INTELLIGENCE GENERATIVE
SYSTEMS IN MODERN EDUCATION

0. O. Mosiiuk*

The article focuses on revealing essential aspects of integrating current technological solutions in
artificial intelligence into the modern educational process. It is due to several factors, the most
important of which are the avalanche-like spread of publicly available online Al services and the
increasingly apparent changes in the labor market caused by the processes of widespread use of
relevant tools in various spheres of human life and society as a whole. The education sector is no
exception, as it is designed to develop competencies in future full-fledged citizens of Ukraine that will
allow them to be successful in the face of constant dynamic change. The analysis of both domestic
and foreign scientific sources and literature has shown increased attention of teacher scientists to the
use of Al tools in the educational process. In particular, the impact of artificial intelligence on the
educational process is studied, and its role and importance in the study of specific educational
components are revealed. In this paper, the author focuses on the narrower technological concept of
"generative artificial intelligence” and its role in education in general. For this purpose, the author
analyzes the definition of this term in scientific literature. The article provides an overview of the main
application areas of generative AI models in education. Particular attention is paid to the importance
of using relevant technologies in teaching mathematics, computer science, natural sciences, and
humanities. The author also points out potential problematic aspects of using modern digital
technologies. Examples are given to show how to turn the disadvantages of the radical introduction
of publicly available tools of online Al services into the educational space into advantages that will
help students develop critical thinking skills and the ability to navigate the modern information flow.
The conclusions emphasize that artificial intelligence is an important modern tool that educators
should learn to work with and indicate further prospects for research on this issue.

Keywords: education, professional education, higher education, teaching, artificial intelligence,
generative models of artificial intelligence.

MICHE TA SHAYEHHSI TEHEPATHBHHX CHCTEM HITYYHOI'O IHTEAEKTY
B CYYACHIH OCBITI
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Cmamms 30cepedrkeHa HA POSKpUMMI GOJKAUBUX aAcneKkmie iHmezpauii aKkmyanbHux
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" Candidate of Pedagogical Sciences (PhD in Pedagogy), Docent
(Zhytomyr Ivan Franko State University)
mosxandrwork@gmail.com
ORCID: 0000-0003-3530-1359

247



Zhytomyr Ivan Franko State University Journal. Pedagogical Sciences. Vol. 4 (123)

Bicrurx 2Kumomupcbkozo 0eprkasHoz0 yHisepcumemy imeHi leana PpaHra.
ITedazoeiuni Hayku. Bun. 4 (123)

haxmopig, HAl2ONOBHILULUMU ceped SKUX € JIABUHONO0O0IOHE pPO3N08CIOOIKEHHST 3A2a/lbHOO00CMYNHUX
oHaatiH cepsicig IIII ma ece 6inbuL 0UeBUOHL 3MIHU PUHKY NPAUL, CNPUUUHEHT NPOUEecamMU No8CtOOH020
BUKOPUCMAHHSL BI0NOBIOHUX HCMPYMEHMI8 Y PIZHUX cghepax rxxummedisiibHocmi JSN00UHU ma
cycninecmsa 3azanom. He e esuwkntoueHHsam U 2anys3b ocgimu, sika NOKAUKAHA opmysamu Yy
MaUOYMHIX NOBHONPABHUX 2POMAOSAH YKpaiHu KomnemeHuyii, ujo 0ozeonsime im 6ymu ycnidHUMU 8
YM08axX NOCMITIHUX OUHAMIUHUX 3MIH. AHANI3 SIK 8IMUUSHSIHUX MAK | 3aKOPOOHHUX HAYKOBUX OxKepes
ma Jsimepamypu 3aceiduue NnoCUleHy Yeazy 3 CMOPOHU hedazozie-Haykosyie 00 memamuku
3acmocysaHHs iHempymenmapito Il e HasuanbHomy npoueci. 3okpema, O00CAIONKYEMbCS BNIUB
WMYyuHo20 IHMesieKkmy Ha OC8IMHIU npouec 3aza/10M Mma Po3Kpueaemvcsi 1io20 posb i 3HAUEHHS Y
MeIKAX BUBUEHHSL OKPEeMO BUSHAUEHUX OCBIMHIX KOMnoHeHm. Y npedcmassieHili pobomi sk asmop
orycyemovcst Ha O6ilblL BYKUOMY MEXHOJ02IUHOMY NOHSMmMI '"2eHepamugHOMY ULMYUHOMY
inmesniekmi" ma iio2o posi 8 ocgimi 3a2anom. st ybo20 NoOAEMbCS AHANI3 BU3HAUEHHSL 3A3HAUEeHO20
mepmiHy 8 HayKkosill nimepamypi. Po3kpusaemucsi no2ssi0 Ha 0CHOBHI cchepu 3acmocy8aHHs mooesnell
2eHepamueHozo IIII y HasuaHHi. OKxpema ysaza NpuoiisiembCst ONUCY MicUsi ma 3HAUEHHS
3acmocy8aHHsl 8i0N0BIOHUX MEXHO/02i NPU HABUAHHI MAMEMAMUKU, THPOpMAMUKU, npedmemis
NPUPOOHUUO20 MA 2YMAHIMAPHO20 HAnpsamy. Brasyromwves Ha nomeHuyiliHi npobiremHi momeHmu
makKo20 8UKOPUCMAHHSL CYUACHUX UUgposux mexHosnozili. Hagodsmees npuxnadu, uio ekasyromo
AKUM UUHOM nepemeopumu HeOONKU pAaduUKANIbHO20 BNPOBAOIKEHHS. 302albHO00CMYNHO20
iHcmpymeHmapio OHAAlH cepsicie IIII 8 oceimHili npocmip HaA nepesazu, SKi CNpUsSmumymo
POpMYBaHHIO SIK 8 YUHIB maki Y CmyoeHmie HOABUUOK KPUMUUHO20 MUCAEHHSL ma 6MIHHS
OopieHMYysamucst 8 CYuacHoOMY HPOPMAYILHOMY NOMOYL. Y 8UCHOBKAX HAZO/LIOULYEMBCSL HA MOMY, U0
WMyUuHUlL IHMeseKm € 8aXKAUSUM CYUACHUM THCMPYMEHMOM, 3 SIKUM 8APMO HABUUMUCS NPAY08aAMU
0C8IMSAHAM Ma 8KA3YIOMbCSL NOOATbULL NepcneKmueU 00CIOMKeHb 3 Yb020 NUMAHHSL.

Knrwuoei cnoea: oceima, npogpeciliHa oceima, 8uwa oceima, HOSUAHHS, UWMYUHUL iHmesexm,
2eHepamueHi MoOesli WMYyuHOo20 IHmesieKkmy.

Introduction of the issue. American
company OpenAl revolutionized

ITocTaHOBKA IMPOOAEMH. AMEPHUKAHCHKA
komriaHia OpenAl, 3aBO9KM BHUXOOY B

information technology by releasing the
generative language model ChatGPT in
November 2022. Humanity has accessed a
publicly available artificial intelligence tool
(hereinafter referred to as Al), to which a
limited community of scientists has
recently had access. This qualitative leap
could not have failed to happen. Several
factors contributed to it: the accumulation
of a massive amount of various types of
content (first of all, textual information,
digital images, audio, and video materials);
an increase in computer processing power;
the following cloud technologies; the
formation of large centers for processing
and storing information; the large-scale
accumulation of knowledge in areas related
to machine learning, the development of
genetic algorithms, and the establishment
of neural network theory, which were
actively studied as early as the 60s and 70s
last century. Consequently, society has
obtained technology, which already has a
significant impact on different areas of life,
especially the labor market. In particular,
such technologies will modify work
processes in those areas where people have

aucroniagi 2022 pokKy MOBHOI reHepaTHBHOI
momeai ChatGPT, 3pobmaa pPEBOAIOIIO Y
cchepi iHGOPMAIIIHHUX TEXHOAOTIH. AIOACTBO
OTPHUMaAO 3araAbHOIOCTYITHHUH
IHCTPYMEHTapill "HITYYHOTO iHTEAEKTY" (Haai
TaKOXK Yy TEKCTi BXKHBATHUMEMO CKOPOYEHHS
Ill), mo sKoro IIe HEOABHO MaaO MOOCTYII
obMeskeHe KOAO HAyKOBIIB. MoMy crpusao
pan  QakTopiB: HAKOIHWYEHHS BEANKOIO
MacCHBY Pi3HOr0 pPOAy KOHTEHTY (y MepIIy
4yepry TeKCTOBOi iH(opwmarliii, mudpoBHUX
300pakeHb, aymio Ta Bigeo MarepiaaiB);
3POCTaHHSI OOYHCAIOBAaABHUX ITOTYZKHOCTEH
KOMIIT IOTEPIB; HIOIITHPEHHS XMapHUX
TEXHOAOTIH; YTBOPEHHSI BEAUKUX LIEHTPIB IAT

0O6poOku Ta  30epiraHHa  iH(opMAarii;
MacCIITa0HOMYy HAKOIWYEeHHIO 3HaHb Y
raay3sax, IOB’I3aHHUX 3  MAallUHHUM
HaBYaHHAIM, PO3BUTKY TeHEeTHYHUX

aATOPUTMIB, CTAHOBAEHHIO TeoPii HEMPOHHUX
MepeK, SKi aKTHUBHO BUB4Yaaucd 11e y 60-70-
X POKIB MHMHYAOTO CTOAITTS. 9K HACAINOK,
CYCITIABCTBO OTPHMAAO TEXHOAOTIIO, gKa yKe
3apa3 Mae 3HAYHUH BIAWB Ha Pi3HiI cdepu
Horo XKWUTTS, a OCOOAMBO Ha PHUHOK IIpAalli.
3okpema, TaKi TEXHOAOTI1 Oy ayTh
MoaudiKyBaTH poOouuil Impolec y THX
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executed many routine intelligent jobs.
Industries focused on creating
monotonous digital visual content will also
be significantly affected. Once again,
education will be modernized in response
to the new realities.

In line with the Concept for the
Development of Artificial Intelligence in
Ukraine dated December 2, 2020, the main
tasks of education are providing the Al
sector with qualified personnel and sharing
digital literacy [3]. However, at the time of
writing, the generative artificial intelligence
models are already a routine reality and
publicly available services. In particular,
many students and schoolchildren actively
use ChatGPT technologies and other
similar resources to prepare homework,
write texts, translate information from
other languages, etc. What is important is
that the generated materials are difficult to
distinguish from work the student has
done alone. This, in turn, leads to unfair
assessment of results, and those who are
studied in this way do not form the
necessary knowledge, skills, and abilities.
Of course, Al generative models are only a
tool, and they can both contribute to
improving the educational process and
lead to negative consequences. It all
depends on people and their views on the
development of this technology.

We are in a significant problematic
moment, when artificial intelligence
technologies have rapidly become widely
available, but educators and scientists
have not created common approaches to
their use in the educational process in
schools, higher education institutions,
and vocational education institutions.
This fact further complicates this
situation that the relevant software tools
are rapidly changing the labor market,
particularly in areas related to the
creation of uniform text, graphic, audio,
and video content.

Current state of the issue. Research
into the development and implementation
of artificial intelligence systems has
begun to be actively studied not only by
specialists in information technology,
programming, cybernetics, and
mathematics, but also by scientists from
other fields. It happened after the

chepax, mOe AOOM BUKOHYBaAM 0Oarato
IHTEeAEKTyaABHOI pyTUHHOI po60TH. 3HAYHOTO
BIIAMUBY TaKOX 3a3HAIOTh TraAysi, dKi Oyan
Opi€EHTOBaHI Ha CTBOPEHHHA OAHOMAHITHOIO
OU(POBOrO  Bi3yaabHOIO KOHTEHTy. B
yeproBe Oyze MOAEpHi3yBaTHCHA OCBiTa, Yy
BiAIIOBIMHOCTI O HOBUX peaaiti.

BignoBimHo go KoHneniii po3BUTKY
HITYYHOIO IHTEAEKTY B YKpaiHi Bif 2 rpyaHsa
2020 poKy OCHOBHUMM 3aBIaHHAMHU OCBITH €
3abesnieuenHa cpepu I kBanicpikoBaHUMH
KaapaMHl Ta  [OIIMpPeHHda  IMdpPoBOI
rpamMoTHOCTi [3]. ¥ Tolf Xke yac, Ha MOMEHT
HaIUCAHH4 Ili€i poOOTH, FeHEPaTUBHI MOAEAl
IITYyYHOTO IHTEAEKTY € BXKE IOBCAKIEHHOIO
PEeaABHICTIO i 3araAbHOJOCTYITHUMHU
cepBicamMu. 30Kpema OaraTo CTYOEHTIB Ta
Y4HIB aKTUBHO BUKOPUCTOBYIOTH TE€XHOAOTII
ChatGPT # #omy mnoxiOHiI pecypcu IIpu
BUKOHAHHI [OMAIIIHIX pPo0iT, HaIIUCaHHI
TEKCTiB, IepekAaay iHpopMallii 3 iHIIIHX MOB
Tomro. Illo BaxkaWBO, Taki 3reHepoBaHi
Marepiaan Haa3BUYaWHO BaXKKO BiAPi3HUTHU
Bi pobOTH, $Ky CTYZEHT BHKOHYBaB
camocritiHo. lle, y cBOO 4epry, IpHU3BOAUTH
0 HEeCIIpaBEIANBOTO OLiHIOBaHHS
pe3yAbTaTiB, a Ti, XTO HaBYalOTbCSI TaKHUM
YHHOM, He (POPMYIOTH HEOOXigHi 3HAaHHSI,
YMiHHS Ta HAaBHYKU. 3BUYaliHO, TeHEPATUBHI
mozeai Il € aurie iHCTpyMEHTOM i MOXKYTH
dK CIPHUATH YAOCKOHAAEHHIO OCBITHBOIO
IIPOILIECYy TaK i IIPU3BECTH A0 HETraTHBHHX
HacAigkiB. Bce 3aaesxuTh Bim aAroged 1 ix
IIOTASIZIIB Ha PO3BUTOK IIi€l TEXHOAOTII.

MaeMo mOCHUTH 3HAYUMY IIPOOAEMHUH
MOMEHT, KOAM  TEXHOAOTl  IITYYHOIO
IHTEAEKTY HaA3BHYaAMHO IIBHOKO CTaAU
3araAbHOAOCTYIIHUMH, IIPOTE OCBITIHH Ta
HAYKOBIIi He BUPOOMAM €IMHUX ITiAXOMIB 110
ix BUKOpHUCTaHHA B HaBYaAbHOMY IIPOLIEC] IK
IITKOAM TaK i 3aKAaiB BUILOI ¥ ITpodeciiiHol
ocBiTH. CuTyallito yCKAQHIOE ¥ TOH (pakT,
110 BiAIIOBiAHI IIporpaMmHi 3acobu 3HAYHOIO
MipoI0 MIBHAKO BHAO3MIHIOIOTH PHHOK
Impaili, 30KpemMa B THX cdepax, IIo
CTOCYBaAuCd CTBOPEHHA OIHOMAHITHOIO
TEKCTOBOTO, rpadiyHoro, aymio- Ta
BiIEOKOHTEHTY.

AHaaiz ocTaHHiIX  Hmocaimxkens i
nmyOAigarii. JocaioKeHHS IUTaHb
PO3BUTKY Ta  BIIPOBA/KEHHA CHCTEM
HITYYHOTO  IHTEAEKTY IIO4aAW aKTHBHO
BUBYATUCA He TiAbBKU QaxiBogMua 3
iHpopmaritnux TEXHOAOTIH,
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publication of the first theories directly
related to the development of machine
learning, expert systems, and computing
technology in general. Today,
philosophers, political scientists,
sociologists, and educators are interested
in this field of scientific opinion. Research
is actively conducted, which is oriented to
study the impact of mass use of the
relevant technologies in different areas of
public life, including in the educational
process. In particular, O. Kuzminska,
M. Mazorchuk, V. Osadchy, and
D. Pogrebnyak have studied the use of
artificial intelligence tools for support
group dynamics of project teams in their
paper [6]. T. Datsyuk, V. Zinchenko,
I. Karpan, A. Kyrpa, O. Stepanenko, and
N. Tilnyak have considered questions
about the use and roles of Al tools for
teaching social and humanities
sciences [7]. Some authors have
accentuated that implementing artificial
intelligence technologies will allow for the
transformation of the educational process
of distance learning [2].

In other countries, scientists also
analyze opportunities for using Al
technologies in education. Specifically,

W. Holmes and I. Tuomi have offered a
typology of Al systems, which can be used
in the educational process [5]. D. Schiff has
executed a thematic analysis of 24 national
strategies for Al development. The author
indicates that the preference is given to the
instrumental value of education for the
support workforce, which is ready for the
use of artificial intelligence system
technologies [11]. N. Selwyn has focused
attention on the key directions of
discussion, which is actively debated by
scientists for the definition of the role of the
relevant software, both for education and
for the development of society [12].

Based on a brief review of the literature,
we note that a revolutionary leap, which is
associated with the widespread use of
artificial intelligence, has started the next
stage of global transformation of human
society, and thus a new phase of
modernization of education in general.

Outline of unresolved issues brought
up in the article. The rapid spread of
artificial intelligence technologies is

IporpaMyBaHHs, KiOepHeTHKH qn
MaTeMaTHKH, a HayKOBLEMH 3 iHIINX
HayKoBHUX HampsaMiB. Lle Bigbyaoca Bimpasy
2K ITiCASI BHUCBITAEHHS y AlTepaTypi HMEPIINX

Teopii, Oe3rocepegHHLO  MOB’I3aHUX 3
PO3pPOOKOI0 MAaIITTHHOTO HaBYaHHS,
EeKCIIEpTHHUX CHCTEM Ta ©  3araanom

oburcaroBaabHOI TexHikU. Ha choroai 1i€ro
raay3sl0 HaAyKOBOI OyMKH  IIiIKaBAITHCS
dirnocodu, TOAITOAOTH, COITIOAOTH, OCBITSIHH.
AKTHUBHO IIPOBOAATHECS [JOCAIKEHHS, SKi
CIIpsIMOBaHi Ha BUBYEHHS BIIAUBY MacOBOTO
BUKOPHUCTAHHS BiAIOBIAHUX TEXHOAOTIH ¥y
pi3HUX cdepax KUTTHA CYCIIABCTBA, § TOMY
yhucAi ¥y oOcBiTHROMy Iporeci. Tak
O. Kysbminceka, M. Mazopuyk, B. Ocamumnii,
M. IorpebHak y cBoi pobori BHUBYaAH
BUKOPHCTAHHS 3aCO0IB IIITYYHOIO iHTEAEKTY
JIAST OiATPUMKU TpyHoBOi1 JUHaMIKH1
IIPOEKTHUX KOMaH/ [6]. [Muranua
3acTocyBaHHS 1 poai iHcTpymentiB III y

BHUKAQIAHHI COIliaABHO-TYMaHITapHUX
JTUCITHUIIAIH posragnasu T. Jairox,
B. 3inuenko, I. Kapniaus, A. Kupra,

O. Crennarenko, H. TiavHak [7]. Pan aBropiB

HaTOAOIIYIOTh, 1110 BIIPOBAIZKEHHI
TEXHOAOTIM HITYyYHOIO iHTEAEKTY I03BOAUTH
TpaHcPOPMyBaTH  HABYAABHHH  IIPOIEC

[YCTaHIIHOrO HaBYaHH4 [2].

3a KOpZIOHOM HAyKOBIIi TaKOXK AETAABHO
aHaAI3yIOTh  MOXKAWBOCTI  BHKOPHUCTAHHS
Texroaorii Il y ocsiti. 3okpema I. Tyowmi,
B. XoaMc 3a11porioHyBaAn THIIOAOTIIO CHCTEM
LIITYYHOIO IHTEAEKTY, SIKi BAKOPUCTOBYIOTHCS

y HaB4yaabHOMy mpoueci [5]. . Uludd
BHUKOHaB TEeMaTUIHUN aHaai3 24
Hall[iOHAABHUX cTparterii pos3Butky II.

ABTOp 3a3Hauae, III0 IlepeBara HaJaEThCs
IHCTPYMEHTAaABHIM IIIHHOCTI OCBITH [OAd
OiOTPUMKK ~ pob0Yoi CHAM, TOTOBOi [0
BUKOPHCTAHHS TEXHOAOTIM CUCTEM LITYYHOIO
inTeaekty [11]. A H. CeaBiH 30cepemKye
yBary Ha KAIOYOBUX JAVCKYCIHHUX HaIlpsMax,
SIKi aKTUBHOT'O 0OTOBOPIOIOTHECS HAYKOBILISIMHU
oA BHU3HA4UYEHHS  POAl  BiAoBiZHOTO
IIPOTPAMHOIO 3a0e3IledYeHHs dK AT OCBITH
TaK 1 AT PO3BUTKY CYCITiAbCTBaA [12].

Brxonsa4un i3 KOPOTKOTO OTASITY AITEPaTypH
3ayBasKUMO, III0 PEBOAIOLIMHUI CTPHUOOK,
TIOB’sI3aHUH 3 MACOBUM IIOIIIHPEHHIM 3aco0iB
IITy4YHOTO IHTEAEKTY, 3allyCTHB 4YeproBHIi
erarn ra00aAbHUX TpaHcdopMalliil AI0ICEKOTO
CYCITIABCTBA, a OT2Ke i HOBY (pa3y MozepHizartii
OCBITH 3arasoM.
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changing the modern labor market. The
process has started radical changes not
only in approaches to teaching professional
educational components but also in the
transformation of education as a whole.
Understanding this issue's scope and
multifaceted nature, we will concentrate on
a somewhat narrower definition -
generative artificial intelligence models,
which are actively progressing today, and
their meaning for modernizing education
through the prism of key disciplines.

Aim of the research. This article aims
to reveal the significance and prospects of
using generative artificial intelligence
systems in modern education.

Results and discussion. Before
proceeding to the discussion of the primary
key points of this paper, we will determine
the base terminologies. First, we will
discover the definition of ‘"artificial
intelligence". Here, it is important to note
that there is no single, clearly defined
definition (even for computer science). It
was qualitatively analyzed in D.S. Grewal's
paper. Specifically, the author has
considered and noted what the scientists
understood under the term Al at different
periods of its research [4]. Based on this, it
can be stated that the term "artificial
intelligence" is already, to a greater extent,
a philosophical category, rather than a
purely scientific or technological concept.
For greater clarity, we will consider
artificial intelligence to be the capacity of
computers and digital computational
machines to execute tasks, which is a
characteristic of intellectual human
activity = (machine learning, natural
language processing, computer vision
technologies, etc) [1].

Today, increased attention for the
subject matter of artificial intelligence
related to the dissemination of available
online services of the generative Al models.
Web applications for generating text,
graphical, audio, and video content are
classified as belonging to this type of
computer program. The vast majority can
already execute a series of processes to
create content, which will be close in
quality to the results of human work, but
the result will be achieved much faster.
Often, the vast majority of people associate

BuznirneHHs  HeBHpillleHHMX  paHile
YaCTHH 3araAbHOI IIPOOAEMH, SKHM
HIPHCBAYYETHCH cTaTTd. Crpimke

TIOIITMPEHHS TEXHOAOTIH IIITyYHOTO IHTEAEKTY
BHUIO3MIHIOE CydacHHM pHHOK mpart. Lle#
IIpoIleC 3allyCTHUB paAWuKaAbHI 3MiHHM He
TIABKM Y TIAXoOax M0 HaBYaHHS (PaXOBHUX
OCBITHIX KOMIIOHEHT, a ¥ TpaHcdopMartii
ocBiTH 3araaoM. Posywmitoum o6’€MHICTHL Ta
OaraToacCrieKTHICTb Ii€ei  mpobaeMaTuky,
30cepenuMocd Ha AElI0 ByxKYOMYy ITOHATTI —
TreHepPaTUBHUX MOJEASTIX LITYYHOTO
IHTEAEKTY, SKi TaK aKTHUBHO PO3BHBAIOTHCH
Ha CBOrOAHI, Ta iX 3Ha4YeHHIO [OAd
MOZepHi3alii  ocBiTH  4Yepe3  IIPU3MY
KAIOYOBUX JUCIIVIIAIH.

Mera crTarTi I10OAdTAaE Yy PO3KPUTTI
3HAQ4YEHHs Ta IIEPCIEKTUB BUKOPUCTAHHS
TeHEePATUBHUX CHCTEMHU UITYYHOTO iHTEAEKTY
B Cy4acHiH OCBiTi.

Buxaan ocHoBHoro marepiaay. I[lepin
HiDK [epedTH [0 PO3KPUTTS OCHOBHUX
BaKAUBUX Te3 i€l pobOTH BHU3HAYUMOCH 3
6azoBoI0 TepMiHOAOTIEIO. TaK, mAd TIOYaTKYy,
PO3KPHEMO, BAACHE, came  IIOHATTH
'mrrygHuit iHTeaekT'. I TyT ompasy BapTo
3pOOUTH Ba*KAVBE 3ayBaKe€HHHI — €IUHOIO
YiTKO OKPECAEHOI'O O3HAa4Y€HHH (HaBIThb OAL
KOMITIOTEPHUX HaAyK) He Mae. [JoCUTh SIKiCHO
OyAO IIpoaHaAi30BaHO 1Ie ITHUTAHHA Yy POOOTI
.C. I'peBaasb. 3okpema, OIINCaHO i
PO3TASIHYTO, III0 PO3YMiAM HAYKOBII IIif
Tepminom I Ha pisHUX I@epiogax #Horo
[ocAizKeHHs [4]. Buxoasayu 3 11boro, MoxKHa
BBazKaTH, III0 TEPMiH "IITYyIHUH iHTEAEKT' €
Oiapmroro Miporo  BxkKe  (PiAOCOPCHKOIO
KaTeropi€lo, a He CyTO HAyKOBHUM 4YH
TEXHOAOTIYHUM IIOHATTAM. Jlad OIABIIIOL
ONHO3HAYHOCTI IIif IITYYHUM IHTEAEKTOM
BBasKaTHMEMO 3[AaTHICTb KOMIIIOTEPIB i

TU(PPOBUX 00YHCAIOBAABHUX MAaIlliH
BUKOHYBaTH 3aBAaHHS, $Ki 3a3BHU4Yai
IIpUTaMaHHiI  IHTEAEKTyaAbHIH  AIOACBHKIiHM

MISIABHOCTi (MalIuHHE HaBYaHHsS, 00pobKa
IPUPOSHOI MOBHU, TEXHOAOTII KOMIITOTE€PHOIO
30py To1to) [1].

[TinBuIineHa yBara a0 TeMaTUKU IITYYHOTO
iHTeAeKTy Ha CBOTOAHI IOB’s3aHa 3
aKTHBHUMH MOIIMPEHHSIM  JIOCTYITHHUX
OHAAMH cepBiciB reHepaTUBHUX Mozeaeit 1I11.
Jlo Takoro THIly KOMIIIOTEPHHUX IIpOrpam
BITHOCATL BeD3aCTOCYHKU [OAd T'eHepartii
TEKCTY, rpadigHOorO, aymio- Ta
BileoKOHTeHTYy. [lepeBazkHa IX OIiABLIICTD
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the particular terms "generative artificial
intelligence model" or "generative artificial
intelligence" with the concept "artificial
intelligence". That is why, for the sake of
completeness of understanding, we will
provide its definition. Generative artificial
intelligence is a general term used to
describe computational methods and tools
that can be used to create new content,
including text, speech, images, audio and
video, computer code, and other digital
materials [10: 1].

It is important to note that the created
models are not yet those technologies that
can radically impact the educational
process. But its use is already setting
trends. So, in their own article,
Osadcha K. and Osadcha M. compared
the possibilities of human and generative
artificial  intelligence for creating
corporate identity elements [9]. Several
researchers have analyzed the use of
such resources as Stable Diffusion,
DALL-E 2, and Midjourney to train future
designers [13]. Moreover, this is not
limited to generating text or creating
images based on a predefined description.
The impact of these types of applications
and online services is global. According to
a group of researchers, changes
influenced by the technologies under
consideration are already observed in

areas such as marketing, human
resource management, banking, retail,
industrial production, information
technology, etc [8]. Denying and
prohibiting them is entirely
counterproductive.

It is more important to learn how to
correctly use the tools offered by
technological breakthroughs to teach the
rising generation. Al tools will be cheaper
and publicly available with  the
development of computing technology. But,
at the same time, they will not replace
people. In particular, this is because the
development of personality and the
formation of a competent specialist is a
complex and multifaceted process, in
which  education and training in
educational institutions play an important
sociocultural role.

At the same time, the generative
artificial intelligence tools can be used as

BXK€ MOX€ BHKOHYBaTHU ps IIPOLECIB 3
CTBOpPEHHS KOHTEHTY, SKi 3a SKiCTI0 OyayThb
JOCUTH OAM3BKHUMH [0 PE3yABTATIB POOOTU
AIOMHU, aA€ PEe3yAbTaT AOCATATHMETHCH Y
pasu mByaie. JocUTh 4acTo came TepMiH
'TeHepaTUBHA MOIEAb IIITYYHOTO iHTEAEKTY"
abo 'reHepaTWBHUI IITyYHUH iHTEAEKT"
repeBaxkHa OIABLIICTL AlOZIEH acolliloe 3
IOHATTAM "INTydHUH iHTeaekT'. Came TOMy
[Ad TIOBHOTH PO3YMiHHS HaBEOEMO HOTo

BU3HA4YEHHA. lenepatTyBHUN  IUTY4YHUH
IHTEAEKT — 1Ie 3araAbHUNM TepMiH, II0
BUKOPHUCTOBYETBHCH Pavit: OIIHICY

OOYHCAIOBAABHUX METOMIB ¥ iHCTPYMEHTIB,
dKi MOXKHa 3aCTOCOBYBaTHU [Ad CTBOPEHHA
HOBOI'O KOHTEHTY, 30KpeMa TEeKCTY, [IPOMOB,
300paskeHb, aymio Ta Bifleo, KOMII'IOTEpHUH
KOJly Ta iHIINX I poBUX MaTepiaaiB [10: 1].

Bapro 3a3Ha4nTH, 1110 CTBOPEHI MOJIEAI IT1e
HE € THMH TEXHOAOTIIMH, dKi KapAWHAABHO
MOXKYTh BIIAMHYTH Ha OCBITHiH IIpoliec.
[Ipote iX BUKOPHCTAHHS YK€ 3a/la€ TPEHIU.
Tak y cBoiit crarti Ocamua K., Ocamua M.
IIOPIBHSAAM  MOIKAMBOCTI  AIOOMHU  Ta
T€HEPATHUBHOIO IITYYHOI'O iHTEAEKTY IIpU
CTBOPEHHi eAeMeHTIB hipmoBoro cruawo [9].
Pan aBTOpiB aHaai3yroTh 3aCTOCYyBaHHS
TaKuX pecypciB sk Stable Diffusion, DALL-E
2 ta Midjourney mpu miaroToBIli MadOyTHIX
mu3aiiHepiB [13]. I 1e He oOMexXyrOTbCH
TeHepalli€elo  TEeKCTy 4YM  CTBOPEHHSM
300pakKeHHsI 3a 3aBYaCHO IIPOIIHMCAHUM
ornucoM. BIAMB Takoro TUILy 3aCTOCYHKIB i
OHAAMH CepBiCiB € 3HAaYHO raobasbHiIITIM. Ha
OyMKy TpyIH [OOCAIIHUKIB BXKe 3apas
BIA3HAYAIOTHCS 3MIHH ITi BIIAUBOM
PO3rASyBaHUX TEXHOAOTIH y Takux cdepax
dK MAapKETHHI, YIPaBAIHHA II€PCOHAAOM,
OaHKIiBCBKa CIpaBa, po3ApiOHiHl TOPriBAi,

IIPOMHCAOBOMY BUPOOHUIITBI,
iHpopMalliftHUX  TEXHOAOTIAX  ToIO [8].
BamepeduyBaTit i 3a00poHATH iX 30BCIM
HEIIPOAYKTHUBHO.

BakauBiilie = HaBYUTHCH  IIPABHABHO
3aCTOCOBYBaTH 3aITpOIIOHOBAHI

TEXHOAOTIYHUM IIPOPUBOM IHCTPYMEHTU ¥
HaBYaHHI [IiIPOCTaI0Y0r0 IIOKOAIHHYG. BapTto
PO3yMiTH, IO 3 PO3BUTKOM OO0YHCAIOBAABHOI
TexHiku 3acodu I OymyTek memieBHIaTH i
CTaBaTH 3araAbHOIOCTYIIHHMH. AA€, Yy TOH
JXKe 9ac, IIOBHICTIO AIOeH BOHU HE 3aMiHATh.
3okpeMa i 3 Ti€l IPUYMHHU, 110 BUXOBaHHSA
ocobucrocti ¥ popMyBaHHA KOMITETEHTHOTO
daxiBig € craamHUM i OaraToaKTopHHUM
IIPOIIECOM, [I€ CaMe HaBYaHHS Ta BUXOBaHHS
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a teacher’s assistant in education, which
is responsible for collecting and
processing statistical information;
checking assignments, including those
with open-ended answers; and can be
used as a tool to help students develop
their individual learning paths, etc.
Indeed, the presented examples are a
small list of the educational areas where
relevant technologies can be used. In this
context, the question arises of the correct
methodological support for applying Al
models in the educational sphere and the
definition of their role and place in the
educational process.

Specifically, it is important to note that
generative artificial intelligence models are
not, in themselves, an absolute and verified
source of knowledge. They allow for
enhancing the professional and depth
knowledge of the professional, but if used
without understanding the essence of the
problem, they under no circumstances
help to create unique things inherent in
purely human activity. As a result, the role
of pedagogue and specialist will only grow
in a specific subject area. At the same time,
the educational process will undergo
significant changes. The priority will be,
along with fundamental knowledge and
skills, to develop critical thinking and the
ability to learn throughout life and adapt to
new realities of the labor market. In
particular, skills in working with relevant
technologies and critically evaluating their

effectiveness will undergo significant
development.

Let us consider potential directions for
modernizing approaches to studying
several subjects, considering the use of
generative artificial intelligence
technologies.

Mathematics is an important part of
the professional growth of many
specialists.  Unfortunately, both in

schools and in vocational and higher
education institutions, the teaching of the

educational component is somewhat
formalized. In such conditions, both
pupils and students mainly try to

memorize individual facts and, at the
same time, completely fail to understand

y 3aKAaZlaxX OCBiTH BHKOHYE
COLLIOKYABTYPHY POAB.

Y Toit ke yac, 3aco0u TIeHepaTUBHOIO
LITYYHOTO iHTEAEKTY MOXKYTb OyTH aKTUBHO
3aAydUe€Hi y OCBITY B 4dKOCTi acucTeHTa
nemarora; — BignoBimatm  3a 30ip Ta
OIlpalllOBaHHA CTaTHUCTUYHOI iH(opmarliii;
IIepeBIpKy 3aBlaHb, Yy TOMYy YHCAL 3
BIAKPUTUMU BiIIIOBIASIM;
BUKOPHUCTOBYBATHUCHA Y BHUIAGOl OOIIOMOTH
CTYAEHTY mad (POPMyBaHHS iHAMBIiAyaAbHOI
TpaekTopii HaB4YaHHA TOIIO. 3BHYAIHO,
HaBeZleHI IPUKAAIU 11€ HEBEAHMKHU IlepeAik
ccpep ocBiTH, nOe MOXyTh OyTH 3amisgHi
BiAnoBigHI TexHoaorii. B 11pOMy KOHTEKCTI
II0CTa€ MUTAHHSA TPAaBUABHOIO METOAUYHOIO
CyIIpoBoAy 3acTtocyBaHHsI wMozeaeit I y
OCBITHI# cdepi Ta BU3HA4YEHHs HOro poai #
Micllg B HaBYaAbHO-BUXOBHOMY ITPOIIECI.

3okpeMa, BazKAMBO BKa3aTH, L0 caMi IO

BazXAUBY

cobi  TeHepaTHMBHI  MOZeAl  HOITYYHOTO
iHTeAeKTy He € abCOAIOTHHM i ITepeBipeHUM
[PKEpeAOM  3HaHb. DBOHHM  [I03BOASIIOTH

mizicuaroBaTu (axoBi Ta TAMOOKI 3HAHHSA
npodecioHasa, IIPOTe Yy KOMHOMY pasi He
JOIIOMOXKYTb CTBOPHUTHU VHIKaAbHI pedi,
OpUTaMaHHI CyTO AIOZCBKIiH IisIABHOCTI,
dKINO X BHKOPUCTOBYBaTH 0e3 pPO3yMiHHA
cyTi mpobaeMu. 9K HACAIIOK POAB Ilegarora-
daxiBlg y IeBHiH IpeameTHiH raaysi Oyze
TIABKH 3pocTaTH. Y TOM XKe 4Yac 3Ha4dHoi

3MiHM 3a3Ha€ caMe OCBiTHIM mporiec.
[Ipiopurerom CTaHe, opsn 3
dyHIaMeHTaABHUMU 3HAHHSIMHU Ta

YMIiHHSIMH, PO3BUTOK KPUTHYHOTO MHUCAEHHS
1 3MaTHOCTI HaBYATHCS YIPOAOBIK KUTTA i
aanTyBaTUCS [0 HOBUX peasii pHHKY
npaui. 3oKpemMa  3HAQYHOIO  PO3BUTKY
HaOyIyTh YMIiHHS IpaIfoBaTh 3
BiAIIOBIIHUMH TEXHOAOTISIMU Ta KPUTHIHO
OLIiHIOBaTH iX pe3yAbTATUBHICTE.
Poaraguemo IIOTEHIIIHHI HarpaMu
MOJ€epHizalii MiaxXo[iB A0 BHUBYEHHS POy
IIpeaMeTiB 3 ypaxXyBaHHAIM BUKOPHUCTAHHS

TEXHOAOTI  TEeHEpPaTHBHOIO  IITYYHOIO
IHTEAEKTY.

MaremaTHnka € BaXKAWBOIO YaCTHHOIO
IpodpeciiiHOro CTAHOBAEHHSI baraTbox

daxiBiiB. Haxkaab $K y IIKOAI Tak i y
npodeciiHUX Ta BUIIUX 3aKA3IaxX OCBITH
BHUKAQJIAHHSA I1i€i OCBITHBOI KOMIIOHETH €
aeio popMaasizoBaHUM. Y TaKHX yMOBax i
V4Hi, 1 CTYZEHTH IIEPEBaKHO HaMAararoTbCd
AUIIEe 3a3yOpuTH OKpeMi pakTH #, y TOH XKe
4Jac, abCOAIOTHO HE PO3YMIIOThH SIBHII, SKi
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the phenomena that underline the
mathematical fact being studied. The use
of Al technologies in such conditions will
only exacerbate the problem, because
with the help of generative artificial
intelligence models, everyone who studies
mathematics as an important
professional discipline will mainly receive
ready-made answers and even solutions
to problems without actually learning the
subject itself.

Here, it is worth noting that currently,
publicly available online  artificial
intelligence services are only capable of
correctly solving tasks that do not require
a comprehensive understanding of the
problem situation. For example, clearly
formalized computational mathematical
problems from the school mathematics
curriculum are solved correctly by most
publicly available online Al services. This
can positively impact learning, but it can
also radically reduce the level of
preparation in the subject for both
schoolchildren and students in general.
Here, the skill and experience of the
teacher come to the fore, whose task is to
point out potential problems in using the
relevant software during training. Of
course, a change in approach to using Al
applications in education is
unconditional. It is important to focus the
attention of all who are studying on a
thorough analysis of the answers
provided by generative models (e.g.,
ChatGPT) and to analyze in detail their
incorrect solutions generated using Al
models; encourage students to find
possible alternative ways to solve a
particular mathematical problem and
discuss them in class. Such simple
techniques will contribute to a deeper
understanding of the subject matter than
the classical approach to presenting
theoretical material. of course,
traditional lectures, practical work, and
laboratory work will not disappear from
the educational process, but they will
undergo significant transformations by
applying new technologies.

Similar modernizations will be observed
for natural science subjects.

IIOKAQEHI B  OCHOBY [JOOCAiM:KyBaHOIO
MaTeMaTH4Horo ¢akry. BukoprcranHa B
TakKuxX yMoBax TexHoaoriti Il Tiabku
MIOTAMOAIOBATHME  [IpoOAeMy, akKe 3a
JIOTIOMOTOIO TeHEPATHBHUX MozeAeH
HITYYHOTO IHTEAEKTY BCi, XTO OIIaHOBYE
MaTeMaTHKY aK BaKAUBY daxoBy
[YCLIVIIAIHY, II€PEBa*KHO OTPUMYBATHMYTh
TOTOBI BiZITIOBIi/i 1 HABITH PO3B’A3KH 3a1a4, HE
3aCBOIOIOYH caM IIPEIMET.

TyT, mopeyHo 3ayBazKUTH, 1110 HA CHOTOAHI
3araAbHOOCTYIIHI OHAAMH CepPBICH IITYYHOIO
IHTEAEKTY 34aTHI KOPEKTHO PO3B’SI3yBaTH
Aumre Ti  3amadi, 9Ki He OOTPeOyIOTh
KOMIIAGKCHOI'O  PO3yMiHHS  IIPOOAEMHOI
cutryauii. Hanpuraan, 9itTko dpopmaanizoBaHi
OOYHMCAIOBAABLHI MAaTEMATHU4YHI 3aBIaHHI 3
IKIABHOTO Kypcy MaTeMaTHKHU
PO3B’3yI0ThCS GiabLIicTIO
3araAbHOAOCTYIIHUX OHAaMH cepsiciB I
ITIAKOM IIpaBHABHO. lle MoxKe IIpHUBHECTU 9K
IO3UTHUBHUN BIAWB y HaB4YaHHd, Tak i
paguKaAbHO 3HU3WUTH PiBEHBb ITiATOTOBKH 3
OpeaMeTy sIK HIKOASPIB TakK i1 CTYOEHTIB
3araaoM. TyT Ha Oepmui I[IaaH BXKe
BUXOIUTH MalCTEPHICTE Ta OOCBIJ Ileiarora,
3aBIaHHA 4KOTO BKaz3aTH Ha IIOTEHILiHHI
mpobaeMHi MOMEHTH BUKOPUCTAHHS
BIZITIOBITHOTO IIPOTPaMHOIO 3a0e3redeHHs
mig yac HaBYaHHA. 3BiCHO, 6€3yMOBHHM €
3MiHa OiIX0oay 0 BUKOPUCTAHHA
3acrocyHKiB Il y HaByaHHi. Tak BasKAMBO
aKIIEHTYBaTH yBary BCiX, XTO HaBYa€ThCH, Ha
TAMOOKOMY aHaaizy BiATIOBizEH,
3aIIpOIIOHOBAHHX reHepaTUBHUMU
Mmoneaamu (Harrpukaan ChatGPT), nerasrHO
aHaaizyBaTH iX IIOMHMAKOBI pO3B’d3aHHY,
3reHEepoBaHi 3a JoroMoroio wmogeaeit III;
IIPOIIOHYBaTU  IIIKOAIpaM  BiIIyKyBaTH
MOXKAUBI aAbTEPHATUBHI IIIASIXU PO3B’s13aHHSI
IeBHOI MaTeMaTHYHO]I 3a/1a4i, 00rOBOPIOBATH
ix B aynuropii. Taki 1oCHUTE ITPOCTi IPUHOMU
CIIPUSATHUMYTH OiABIIIE TAHOIIIOMY PO3YMiHHIO
CYTHOCTI IIpeAMETY HiXK KAAQCHYHE ITiaXin Ao
BUKAQTY TEOPETUYHOIO Marepiaay.
3BHYaliHO B OCBITHBOMY IIPOIIECI KAACHYHI
AeKIIil, IpaKTU4YHI Y1 AabopaTopHi poboTH
HiKyqy He 3HUKHYTb, IIPpOTe€ 3a3HaloTh
3HaYHUX TpaHcdopMalifi 3 ypaxyBaHHAM
3aCTOCYBaHHSI HOBUX TE€XHOAOTIH.

Cxoxi Mo epHizartii OyLyTh
criocrepiraTucs i IS IIPEeIMETIB
IIPUPOAHUYOTO ITHUKAY.

BuBueHHs iHpopMaTUKU i
IIporpaMyBaHHS TaKOK 3a3Ha€e
KapAVHaABHUX 3MiH. Temep, BasKAWBO
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The study of computer science and
programming is also undergoing radical
changes. Now, it is important to
understand that for many sectors of the
digital technology market, the use of Al is
the norm. Moreover, a number of routine
tasks that humans recently performed will
be transferred to "specially trained" AI

models. In these new conditions,
specialists who skillfully combine their
personal competencies with the

professional use of generative artificial
intelligence models will be in high demand.
That is why studying classical
programming  algorithms and their
paradigms, approaches to database design,
technologies for creating various types of
content, and the Internet of Things should
be considered in the context of using Al
applications that can perform similar
actions. It is essential to compare the
solutions created by artificial intelligence
programs, evaluate their effectiveness,
learn how to optimize the software
products created, etc.

It is worth discussing the study of Al
algorithms and approaches to their
creation separately. It is important to
explain the peculiarities of generative
artificial intelligence models and image
recognition technologies, including graphic
digital images, etc. Courses related to big
data analysis and machine learning, as
well as expert systems, should be studied
in detail both in university majors related
to computer science and in relevant areas
of training in vocational and pre-higher
education institutions.

The use of relevant technologies can also
have some advantages for humanities
subjects. Thanks to artificial intelligence,
linguists and philologists can study
language corpora, identify new patterns in
using certain words, and interpret their
meanings, etc. When studying foreign
languages, it is worth comparing texts
created with the help of Al and those
written by students; discussing with pupils
and students what types of approaches the
generative language model mainly uses to
form text, whether it allows spelling or
punctuation errors, etc. Encourage pupils

po3yMiTH, 10 Aad OaraTboX rasy3ed pHHKY
IU(PPOBUX TEXHOAOTiH BuKopucTanHHsa Il e
HOpMOIO. BiAwIll TOrO, Pz PyTHHHHUX POOIT,
dKi Ille HeJaBHO BUKOHYyBaAa AIOWHA, Oyme
IepekAaZIeH0 Ha 'CIeliaabHO HaBYeHi"
mozmeai II. B Takmx HOBUX yMOBax
HatibiabIlle OyayTh 3aTpebyBaHi axiBIli, 110
YMIAO  [OEAHYIOTH CBOi  II€PCOHAaABHI
KOMIIETeHIlii 3 (aXoBUM BHUKOPUCTAHHSIM
TeHepaTUBHUX MOIEAEH LITYYHOI'O
inTeaekTy. Came TOMy BUBYEHHS aATOPUTMIB
KAQCHYHOIO  IIporpamMyBaHHS 1 Moro
napaaurM, MigxoiB A0 IPOEKTyBaHHS 6a3
JaHUX, TEXHOAOTIH CTBOPEHHS Pi3HOTO POAY
KOHTEHTY, IHTEepHETY peudeit BapTO
po3raggaTH |y KOHTEKCTI BHKOPHUCTAHHS
3acrocyHKiB I, gKi MOXyTh BHKOHYBaTH
aHaAOTiI4Hi Javi OGOB’I3K0BO BapTO
IIOPiBHIOBATHU CTBOpEHI IIPOrPaMoOrO
HITYYHOTO iHTEAEKTY PillleHHS, OI[iHIOBaTH iX
e(peKTHUBHICTB, BYUTH OIITUMIi3yBaTHU
CTBOPEHI IIporpaMHi IPOAYKTH TOIIIO.
OkpeMO BapTO T'OBOPHUTH IIPO BUBYEHHH
BaacHe asroputMmiB Il Ta migxoniB mo Horo

CTBOPEHHS. BaskamBo TIOSICHIOBaTH
0COOAMBOCTI POOOTH Te€HEPATHBHUN MozAeAei
IITY4HOIO IHTEAEKTY, TEXHOAOTIH

posmidHaBaHHda 00pa3iB, y TOMy YMCAl ¥ Ha
rpadiuHMX IHMQPPOBUX 300paKeHHb TOLIIO.
Kypcu, riop’s13aHi 3 aHAAI30M BEAUKIIX MaCHBIB
JaHUX Ta MAalllMHHUM HaB4YaHHAM, a TaKOXK
E€KCIIEPTHUMU CHCTEMaMH MaloThb [OKAAIHO

BUBYATHCSI  IK  Ha  YHIBEPCUTETCHKUX
CIIEI[iaABHOCTSX, TIOB I3aHIX 3
KOMITIOTEPHUMHU HayKaMy Tak 1 Ha
BIAIIOBIAHUX  HampgMax  IMiATOTOBKH  V

3aKAaIax IMpodeciiiHOI Ta IIepeIBUIIOI OCBITH.
[as mIpegMeTiB TyMaHITapHOIO HaIIpaMy
3aAyYeHHS BIAIIOBIIHUX TEXHOAOTIM MOXKe
MaTH TaKOXK pgn Inepesar. MoBo3HaBLi Ta
AHTBiCTH  3aBOgKM  3acob0aM  IIITYYHOTO
IHTEAEKTY MalOTh 3MOIY JOCAL/LKYBATH MOBHI
KOpIIyCH, BH3HA4YaTU HOBI 3aKOHOMipHOCTI
BXKWBAaHHY THUX YM IHIITHUX CAiB 1 TAyMadeHHS
ix 3HadyeHb ToOmIO. [IpM BHUBYEHHI iIHO3EMHHX
MOB Bapto OyAO TIOPiBHIOBATH TEKCTH,
cTtBopeHi 3a pgomomororo Il Ta Hamucawni
VUHAMHY; po30HpaTH 3 YUYHSAMH i CTYZIEeHTaMHU,
FKOTO TUILY IiIxooy, IIEPEBAKHO,
BHUKOPHCTOBYE T'€HEpaTHBHa MOBHa MOJEAB
o0 (QopMyBaHHA TEKCTy, 4YH [OIyCKae
opdorpadpivHi abo K MyHKTYAIliHHI TIOMHUAKH
TOLIO. 3a0XOTUTH YUHIB i CTYZIEHTIB BUKOHATH
aHaAOTIYHUH aHaAi3 caMOCTIMHO TOIIIO.
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and students to perform a similar analysis
on their own, etc.

It would be interesting to explore the
application of artificial intelligence in the
literature study. Specifically,
schoolchildren could be asked to read a
particular work of Ukrainian or foreign
literature, familiarize themselves with the
opinions of experts and critics of this text,
and, finally, evaluate the response that a
particular Al model (or models) would give
on this topic. This approach is again
focused on developing critical thinking and
analytical skills. It teaches pupils and
students to draw conclusions, verify
information, perform searches, etc.

Systems focused on generating audio,
video, and graphic content offer unique
opportunities for use in the educational
process. For example, they can be used to
quickly generate a drawing of a specific
spatial figure for studying stereometry. For
fine arts, images can be created that are
characteristic of a particular painting style
or historical era being studied. The teacher
can ask students to look for differences and
similarities between the original work and
the generated image.

Along with these practical examples of
the application of generative artificial
intelligence models, it is always necessary
to remember academic integrity. Attention
should be paid to consider the limits of Al
applications, indicating where and under
what conditions the relevant software was
used. It should also be noted that such
programs were "trained" on information
already existing on the Internet and, in
essence, use pre-set algorithms and
mathematical operations to transform
input data (typically, a text query from a
user) into a specific expected result (in
most cases, it also needs to be verified). As
a result, material from existing sources is
used and combined. To a certain extent,
this can be considered a violation of
copyright. This is one of the topics that is
actively discussed in modern society, along
with other problematic issues related to the
active implementation and use of artificial
intelligence applications. This also needs to
be discussed with pupils and students.

The above list represents only a small
part of the areas where artificial

ikaBuMm OyB OM [OOCBiA 3aCTOCYBaHHS
HITYYHOIO  IHTEAEKTY TIIPU  BHUBYEHHI
AlTeparypu. 3okpeMa y4HaM Oyao 6 Bapto
IIPOIIOHYBaTH IIPOYHUTATH IIEBHUU TBIp
VKpalHCBbKOI 4YM 3apyOizKHOI AiTepartypH,
O3HAMOMHTHCA 3 OyMKaMH €KCIIEPTIB Ta
KPUTHKIB IIi€el poOOTH i, HApPEIITi, OLIHUTU
BiAMOBiAb, 9Ky 3 IIi€i TeMH aOacTtb MI€BHa
MozeAb (abo 3k momeai) I, Takwmit mmigxiz
3HOBY 2K OpI€EHTOBAaHMM Ha PO3BHUTOK
KPUTHYHOIO  MHCAE€HHA Ta  PO3BUTKY
HaBHYOK aHaaidy MarepiaaiB. Buuthk gk
V4HIB Ta CTYOEHTIB pPOOUTH  BAACHI
BHCHOBKH, IepeBipaTH indopmariizo,
BHUKOHYBAaTH IIOLIYK TOLIO.

YHIKaAbHI MOXKAWBOCTI BUKOPUCTAHHLA Y
OCBITHBOMY  TIPOIIECi MarwTh CHUCTEMHU
Opi€HTOBaHI Ha T€HEepallilo ayzio, BiJeo Ta
rpadigyHOro KOHTEHTY. Tak 3a iX [0IIoMOoro:o
MOXKHa IIBUAKO 3IT€HEPYBaTH PHCYHOK
eBHOI mPOoCTOpPOoBOi (PITypH OasT BHBYEHHS
TeMH 3 crepeoMerpii. [as  Xymo>KHBOTO
MHUCTELITBA  MOXKYTh OyTu CTBOpEHI
300pasKeHHsI, XapaKTepPHi IEBHOMY CTHAIO
SKHBOITHCY a00 3K IOCAIKyBaHIiH iCTOPUYHIH
ernoci. Buraamad MoxKe 3alpoloHyBaTH
Y4HAM IIOIIyKaTH BiAMIHHOCTI Ta CXOXKICTb
MiX pobOTOI0 OPUTiHAAOM Ta 3TreHEPOBaAHUM
BiH0OpasKEeHHSIM.

[Mopsan 3 LUMH IPaKTHYHUMU
IIPUKAQIAMH 3aCTOCYBaHHA TIE€HEPaATUBHHUX
MOJIeA€H IIITYYHOIO IHTEAEKTY 3aBKIU Tpeda
naMm’aTaTH MIpo akKaAeMidHy HoOpOYeCHICTH.
Tpeba 3BazkaTu Ha MexKy 3acrocyBanHs 111,
BKasyBaTH, Je€ Ta 3a SKHX YMOB
BUKOPUCTOBYBAAOCS BiAIIOBiAHE IIpOrpamMHe
3abesrieueHHd. TakoX 3ayBazkKUMO i Ha TOMY,
10 Taki HOporpamMu "HaBdaaucda' Ha BKe
icHyrO4i#l y Mepexki Internet indpopmanrtii #, 1o
CyTi, 3a OOIIOMOIOI0 3aBYaCHO 3aKA3JIEHHM
aATOpUTMaM Ta MaTeMaTH4YHHUM OIlepallisiM
TpaHcOPMYIOTh BXiAHI maHi (THUIOBO, Iie
TEKCTOBUM 3aluT BiA KOpHCTyBa4da) y
NeBHUM O4iKyBaHUH pe3yabTarT (y OiABIIOCTI
BHITQIKiB HOT0 TAKOXK ITOTPIOHO IIepeBipATH).
9K HacAiOK 3aAydaroThCs MaTepiaa 3 yKe
icHyrounx mxrepea i kKoMOiHyeThcsa. Illo mo
IIEBHOI MipH MOXKHa BBaXKaTU I[I€BHUM
IIOPYLIEHHSIM aBTOPCHKOro IIpaBa. I 11e omgHa
3 TeM, II0 aKTHUBHO MOUCKYTYETBECS ¥
Cy4acHOMY CYCIIABCTBI Ha psay 3 iHIITUMH
IpoOAEMHHMH ITUTAHHSMH, II0 ITOB’I3aHi 3
aKTUBHHUM 2

BITPOBAIZKEHHAM nu
BHKOPHCTAaHHAM 3aCTOCYHKiB IITYYHOIO
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intelligence can be implemented in
professional training. Educators' active use
of relevant technologies or their elements
will allow them to accumulate initial
empirical experience, enabling them to
develop optimal areas for technology
implementation and draft legislative and
regulatory acts governing their use in
education.

In addition, it should be considered
that Al models will be constantly trained
using large amounts of data, including
personal data. Therefore, this issue will
require legislative regulation of all
matters related to this process. The
Ukrainian scientific community is already
actively analyzing European Union
legislation in this area, identifying ways
to regulate this sphere, comparing the
experience of other countries in this area,
and identifying and researching key
challenges and threats.

Conclusions and research
perspectives. In conclusion, we note that
implementing artificial intelligence
systems (including generative models) in
education is an inevitable process. It is
multifaceted, and it is difficult to identify
a single universal approach to it, as it
must be done in a measured manner and
with the development of pedagogical
technologies and methods for organizing
the educational process. The intelligent
introduction of such information tools
will contribute to improving the quality of
education.

The key task for the education sector is
to show that artificial intelligence is just
a tool that needs to be learned how to use
correctly. Appropriate software will only
enhance the professional competencies of
specialists. In contrast, people who lack
professional training will not be able to
achieve the desired results even with the
introduction of generative Al models. To
avoid this situation, school students, and
especially students of vocational, pre-
higher, and higher education
institutions, must develop critical
thinking skills, the ability to search for,
verify, and analyze information, and form
a fundamental understanding of the
world around them, its laws, and
interactions.

inTeaekTy. I mpo e Takoxk Tpeda rOBOPUTH
Ta AUCKYTYBaTH i 3 YYHAMH, i 3 CTyAEHTaMHU.

HaBenmenmii  mepeaik  O3HAYye  AMIIIE
HEBEAUKY YaCTHHY HAalpsMiB BIIPOBaKEHHSI
IITYYHOIO IHTEAEKTY B IIPOCPECIHY ITiITOTOBKY
daxiBIiB. AKTHBHE BUKOPHUCTAHHS OCBITIHAMU
BIIIOBIAHIIX TEXHOAOTLINM abo 3K IX eAeMeHTIB

JO3BOAUTH HAKOIIMYWUTH TOM IIEPBHUHHHMI
eMIIpMYHUNY  [O0CBi, SKUH  J03BOAUTH
HaIparoBaTh HaIpaMH OII'THIMAABHOIO

BIIPOBA/DKEHHSI TEXHOAOTIH Ta BHUPOOHTHU
3aKOHOZAB4Yl Ta  IIA3AaKOHHI akKTH  IX
BUKOPHCTAHHS B TaAy3i OCBITH.

OkpiMm 1pOro Tpeba BpaxOByBaTH, IO
Mozmeai IIII Gymyrs moctifiHO HaBYaTHCS 3
BUKOPHUCTAHHAM BEAMKHNX MacCHUBIB [OaHUX,
cepen 9KUX OyayThb i IEPCOHAABHI, a OTKeE I1e
IUTaHHA [OoTpedyBaTHMe 3aKOHOAABYOIO
BPETyAIOBaHHS VCiX IIUTaHb, IIOBY3aHUX 3
UM IIPOLIECOM. YK€ 3apa3 B YKpaiHCBHKIil
HAyKOBiH CITIABHOTI aKTUBHO aHaAi3yeThCH
3aKOHOAABCTBO €Bporieticbkkoro Coroay y it
cdepi, BU3HAYAIOTECS IIASIXH PETYAIOBAHHS
miei cdpepu, TOPIBHIOETBCH MOCBIA IHIIIHX
KpaiH y wmifi cdepi, BH3HAYAIOTBCS i
JOCAIDKYIOTBCH KAIOUOBI BUKAVKHU ¥ 3aTPO3U.

BHCHOBKH Ta IHepCIEeKTHBH
AOCAiIKEHb. [TinBogsgan HiICYMKH,
3ayBaKHMO, III0 IMIIAEMEHTAIlid CHCTEM
IITY4YHOI'O IHTEAEKTY (30kpema i
TeHEPaTHBHUX MoOIeAeHd) B  OCBITy €
6e3aAbTepHATUBHUM IIPOLIECOM. Bin
OGaraToacreKTHHH i JOCHUTB BasKKO
BUOKPEMUTU E€IWHHN YHIBEpPCAABHUHM ITiaXim
J10 HBOTO, a/iKe I1e Tpeba poOUTH BUBAXKEHO i
3 HalpallfoBaHHAM II€IarOTiYHUX TEXHOAOTIHM

TA  METOOUWK OpraHizaiii HaB4YaABHOIO
nporuecy. Po3ymMHe BIpOBa/KEHHA TaKHX
iHpopmarlitHux 3aco0iB CIIpHUATHME

MM IBHUINEHHIO SKOCTI OCBITH.

KarouoBuM 3aBIaHHAM AL TaAy3i OCBITH €
IOKa3aTH, IO IITYYHUM IHTEAEKT i€ AUIIIEe
IHCTPYMEHT, 3 SKUM BapTo HaBYUTHUCH
IIpaBUABHO IIpalIfOBaTH. Bigmosigue
mporpaMHe  3abesredeHHsT Oyzme — AMIIe
TIOCHUAIOBATH (PaxOBi KOMIIETEHIIi CIIeltiaaicTa,
y TOM 3Ke 4YaC AIOAH, SIKi MalOThb HEIOCTaHIO
¢axoBy IIATOTOBKY, HaBITh 3 3aCTyBaHHSIM
reHepatuBHUX Momeae¥ IIII Ha maBaTUMyTh
HaaexXHOro  pesyabrary. [lo6 yHUKHYTH
BIAIIOBIOHOI CHUTyallii y4Hi IIKiA, a y IepIIy
4epry CTyOeHTH ITpodoeciiiHoi, ITepeaBHrIIo] Ta
BUIIOI 3aKAaiB OCBIT, MAaloTh PO3BUHYTU
HaBUYKH KPUTHYHOIO MUCAEHHSI, 3IaTHOCTI 10
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Among the prospects for research in
this area, it is worth noting areas that will
predict a fundamental rethinking of the
educational process in the context of the
intensive use of artificial intelligence tools
and the development of new approaches
to education that will ensure the
formation of well-rounded individuals
capable of competing effectively in the
changing conditions of the modern labor
market.

Separately, it is necessary to discuss
the legislative regulation of issues related
to using artificial intelligence
technologies, including in the educational
process. The development of laws and
regulations for the safe use of users'
personal data.

TIOLIIYKYy, IIEPEeBIpKM i aHaaidy iHcopmartii,
cchopmyBaTH (pyHAAMEHTaAbHI 3HAHHS IIPO
HaBKOAHIIIHIH CBIT, HOIN0 3aKOHH 1 B3a€MO/Iii.

Cepen, TIOJAABIIINX IIEPCIIEKTHB
[OCAI/TKEHHS 1iei TEeMaTHUKHU BapTO
BimgHauuTH cepu, gKi mepeadadaTUMyThb
KapJWHaAbHE II€PEOCMUCAEHHS OCBITHBOIO
IIpoLIeCy B yMoBax IHTEHCHBHOTO
BUKOPHUCTAHHA  iHCTPYMEHTIB  IITYYHOIO
IHTEAEKTY Ta HaIIpallfOBaHHS HOBUX ITi/IXOIIB
[0 OCBiTH, sKi 3a0e3nedyaTb (POPMyBaHHS
BCeOIYHO pPO3BHUHEHOI OcCOOMCTOCTI, SKa
3naTHa e(peKTUBHO KOHKYPYBaTU B MiHAUBHX
yMOBax Cy4aCHOI'O PUHKY IIpalli.

OxkpeMo Tpeba rOBOPUTH IIPO 3aKOHOIaBYe
BPETYyAIOBaHHA  [WUTAaHb  BHUKOPHUCTAHHS
TEXHOAOTIH IIITYYHOIO IHTEAEKTY, Y TOMY YHCAl
1 B ocBitHROMYy Ipoleci. HampaittoBanHio

3aKOHHUX Ta IiA3aKOHHUX aKTiB [OAd
0e3I1eYHOr0 BUKOPHCTAHHSA II€PCOHAABHUX
[JAHUX KOPHUCTyBadiB.
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