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IHTETPAIISA TEXHOJOI'TA IITYYHOI'O IHTEJEKTY
B OCBITHIM MMPOIIEC BA30OBOI CEPEJHbOI IKOJIN

INTEGRATION OF ARTIFICIAL INTELLIGENCE TECHNOLOGIES INTO
THE EDUCATIONAL PROCESS OF LOWER SECONDARY SCHOOL

CratTs npucBsiyeHa BUCBITIEHHIO HAaNPSAMIB iHTErpaLlii TEXHOMOTIN LUTYYHOTO iIHTENEKTY B OCBITHIN npoLiec 6a30B0i
LKoONW. AKTyanbHIiCTb AOCNIIKEHHA 3yMOBIEHa HeODXiOHICTIO MepeoCMMCNEHHST OCBITHLOrO npouecy 6a3oBoi
LLKONW 3 ypaxyBaHHAM BMPOBaKEHHS AUCTAHUINHOIO HaBYaHHS Ta NOCUINEHHS yBarn 4o LMPOBOI KOMMNETEHTHOCTI
3000yBaviB OCBITW Ta BUMTENIB. [HTErpaLis LUTYYHOro iHTENEKTY B OCBITHIN NPOCTip 6a30BOi LLKONM BUMarae po3pobku
eeKkTUBHMX Ta BigNOBiAanNbHMUX CTPATErii HABYaHHS.

3’coBaHO KMOYOBI HaMpPsSIMKM PO3BMTKY OcBiTHbOro LUI: nepexia oo mynstumoaansHoro LI, 3gatHoro ogHoYacHo
00pobnATU Ta iIHTErpyBaTH BENMKI MacuBy iHopMaLlii 3 pisH1X Jykepen; rineprnepcoHanisauis HaB4aHHs, WO BPaxoBYeE K
PiBHS 3HaHb 30,00yBaYa OCBITU, TaK i OO KOTHITUBHWI CTUIb, TEMM HABYaHHS, iIHTEPECU, MOTUBALLiI0, HABITL EMOLLINHNIA
CTaH; PO3LUMPEHHSA cdep 3acTOCyBaHHS reHepaTuBHUX Mogenen LUI, 4OCTYNHUX A4S KOXKHOTO BYUTENS Ta YYHIB.

Y3aranbHeHO NepcrneKkTUBHI HanpsiMu iHTerpauii TexHonorin LI B ocBiTHIN npouec 6a30BOi cepeaHbOi KoMK,
a came: 1) muboka nepcoHanisauis HaB4aHHs, sika nependavae CTBOPEHHS YHIiKanbHWUX OCBITHIX TPAEKTOPIN, WO
BPaxoByOTb iHAMBIAyanbHi noTpebu, 34ibHOCTI Ta TEMMN HaBYaHHS KOXHOMO YYHS; 2) aBTOMaTM3auis PyTUHHMX
3aBOaHb Ta NiOCUMEHHS TBOPYOI M iHTENeKTyanbHOI niaTpumMkn BYMTend. Lli Hanpsmu peanisdytotbca 3acobamu
pidHOMaHITHMX TexHonorin LUI: Big aganTMBHUX HaBYanbHUX NNATOPM A0 iHTENEKTyanbHNX ThIOTOPCHKMUX CUCTEM.

3asHayeHo, WO 3AiiCHEHe [JOCNIIKEHHS He BWYEpnye BCi acnektu paHoi npobnemu. [epcneKkTBHUM
BBaXXaEMO [OOCHNiAKEHHS KOMMNMEKCHOI cTpaterii ans iHterpadii LI, ska 6 3abe3neynna nigrotoBky negaroris
(possuTok LLI-rpamoTHOCTI negarora), [ocTynHicTb LUI-TexHomori ans y4HiB, po3pobky HauioHanbHUX CTaHgapTiB
Ta eTuku BukopmuctaHHs LWI. AkueHToBaHO Ha HEOBXIAHOCTI MacoOBOro HaBYaHHSA BYMTENIB €(HEKTUBHO Ta KPUTUYHO
BMKOPUCTOBYBaTU BXe JOCTYnHI LLI-TexHonorii Ta iHTerpyBaTtu iX y CBOK METOAMUYHY CUCTEMY.

KnroyoBi cnoBa: ocBiTHil Npouec, 6a3oBa cepefHs WKoma, WTYYHUIA IHTENEKT, HanpsiMK iHTerpawii WTy4YHoro
iHTENeKTy B OCBITHIlN MPOLEC, TEXHOIOTiT LUTYYHOrO iHTEMEKTY.

The article is devoted to exploring the directions of integrating artificial intelligence technologies into
the educational process of lower secondary school. The relevance of the study is determined by the need
to rethink the educational process in light of the introduction of distance learning and the growing emphasis on
the digital competence of both students and teachers. The integration of artificial intelligence into the educational
environment of lower secondary school requires the development of effective and responsible learning strategies.

The key directions in the development of educational Al have been identified: the transition to multimodal
Al, capable of simultaneously processing and integrating large volumes of information from various sources;
hyper-personalization of learning, which takes into account not only the learner’'s level of knowledge but
also their cognitive style, learning pace, interests, motivation, and even emotional state; and the expansion
of the applications of generative Al models, making them accessible to every teacher and student.

The study summarizes the promising directions for integrating Al technologies into the educational process
of lower secondary school, namely: 1) deep personalization of learning, which involves creating unique educational
trajectories that consider each student’s individual needs, abilities, and learning pace; and 2) automation of routine
tasks alongside the enhancement of teachers’ creative and intellectual support. These directions are implemented
through a variety of Al technologies — from adaptive learning platforms to intelligent tutoring systems.

It is noted that the conducted research does not exhaust all aspects of the issue. A promising direction for
further study is the development of a comprehensive strategy for Al integration, which would ensure teacher
preparation (including the development of Al literacy among educators), accessibility of Al technologies for
students, and the development of national standards and ethical guidelines for Al use. Emphasis is placed
on the need for widespread teacher training to enable educators to effectively and critically use existing Al
technologies and integrate them into their instructional practices.

Key words: educational process, lower secondary school, artificial intelligence, directions of artificial
intelligence integration into the educational process, artificial intelligence technologies.

36



ISSN 3041-1041 (Print), ISSN 3041-105X (Online)

IMocTranoBka mpodaemu. CyuacHa ocBiTa mepe-
OyBae Ha Mopo3i (yHAAaMEHTAIbHUX 3MiH, AKTHB-
Hoi TpaHcdopMmanii i nudposizarii, kKaramizaropom
SIKMX € CTPIMKHH PO3BUTOK TEXHOJOTiH IITYYHOTO
intenekry (LI). Ile BuMarae rpyHTOBHOTO mepe-
OCMUCIJICHHsSI caMOi OCHOBHM HABUAJIBHOTO IPOLECY,
pOJi BUMTENS Ta y4YHS, a TAKO)K METH OCBITH B €TIOXY
aBTOMATH3allil Ta IHTEIEKTyaTIbHUX CHCTEM.

Iarerpamis LI B ocBitHili mpocTip BinOyBa-
€THCSl Ha BCIX PiBHAX: BiA (GopMyBaHHS IIOOATBHHX
MOJIITUK MDKHAPOJAHMMHU OpraHi3allisiMH JI0 EKC-
MEPUMEHTIB OKPEMHUX BYMTEIiB-HOBATOPIB y CBOIX
knacax. Po3yMiHHS 1pOro 0araTOBUMIpHOTO KOH-
TEKCTy € KIIIOUOBHM JJIsI PO3POOKH e(DEeKTUBHHX Ta
BIJIMOBITAJIbHUX CTpATerid IHTErpalfii TEeXHOJIOTIH
LI B ociTHIl Tporiec, 30kpeMa 0a30BOi CepeIHBOL
LIKOJTH.

[lopiBHSHHS TEOPETUYHHUX MOAENeH 1HTerparii
I B ocBiTHII poIIeC Ta pealbHUX MPAKTUK B YKpa-
THCHKUX IIKOJAX BUSIBIISIE TAKy TEHCHIIIO: CHOTOAHI
B YKpaiHi JOMiHy€e He CHCTEMHA, a «KIATHKOBa»
abo0 «iHcTpyMeHTabHay iHTerpamis [, Takox cro-
CTEpIra€Tbcsl MOMITHUH PO3PUB MK IIBUJAKICTIO,
3 SIKOIO TEXHOJIOTii 3 SIBISIOTBCSI Ta 30CBOIOIOTHCS
«GHH3Y» — BUMTCISIMH-CHTY3lacTaMH, SKi BKE ChbO-
ronHi BukopuctoBytorh ChatGPT, Copilot, Bard,
LLaMA, Sabule Diffusion, Midjourney s minro-
TOBKH YPOKiB — Ta BiJIHOCHO IOBiIBHUM TEMIIOM
pPO3pOOKM Ta BOPOBAKEHHS BHUBAXEHHX CTpare-
riii 1 meroguk iHTerpamii TexHonorii III B ocBiT-
Hill mponec «3Bepxy» [11]. Bunteni-entysiactu Bxke
BUKOPHCTOBYIOTh  3arajibHOJIOCTYIIHI, TEPEBaXKHO
TeHEpaTHBHi, IHCTPYMEHTH Uil BHPIMICHHS KOH-
KPETHUX TICarOTIYHKMX 3aBIaHb: JU(epeHIiarlii,
Bizyanizanii, po3BUTKY KpeaTUBHOCTI. [lopsa 3 num
BUMTEIi-HOBATOPH YacTO JiIOTh Ha BIACHHN PO3CYI,
EKCIIEPUMEHTYIOUH, 0€3 YiTKUX METOIUYHUX PEeKO-
MeHJalii Ta KpUTepiiB OLiHKK eeKTHBHOCTI. BoHn
HE 3aMiHIOIOTh OCBITHIO CUCTEMY, a BOY/IOBYIOTh €Jie-
MeHTH LI y cBOO iCHYIOUY MPAKTHKY.

AHaJi3 ocTaHHiX AocHiIKeHb i myOsaikamiii.
Iarerpauis LI B ocBiTy € He NUIIE TEXHOIOTIYHHM,
a ¥ ™MOOKO eTWYHWM Ta TOJNITUYHUM TMHUTAHHSM.
[IpoBiany pons y npoMy mporeci Bigirpae Oprasi-
3amis O0’enHanux Hariiii 3 nmuTaHbp OCBITH, HAyKH
i kynstypu (UNESCO). V cBOiX KJIIOYOBUX JIOKY-
MeHTax, 30kpemMa y «IleKkiHCbKOMY KOHCEHCYCI»,
«PexoMeHamisgx M10/10 €TUKK MTYYHOTO 1HTEIEKTY
Ta nociOHuKy «l1II Ta ocBiTa: KEpiBHUITBO IJISI PO3-
pobnukiB nomitukuy, UNESCO ¢opmynroe Kinbka
(byHAaMEHTaIbHUX MPUHIHITIB:

JroauHo-opieHToBaHMi miaxin — LI mae ciyry-
BaTH 1HCTPYMEHTOM JUJIsl TIOCHJICHHS Ta PO3LIMPEHHS

JIOACHKUX MOXKIMBOCTEH, a He sl iX 3amiHu. Tex-
Hoyorii I maroTe OyTH migmOPsAKOBaHI Tenaro-
TIYHUM MM, a He HaBnaku. lle o3Havae, mo Oy/b-
axe BrpoBapkeHHs1 LI mae omiHroBaTHCsS 3 TOUKH
30py HWOro 3MaTHOCTI TOKpAIIWTH HaBYaHHS, Iij-
TPUMaTH BYMTENS Ta CHOPUSATH PO3BUTKY YUHS SIK
ocobucrocrti [14];

— 1HKJIFO3UBHICTH Ta piBHICTH — Il € moTeHIii-
HUM 1HCTPYMEHTOM JUIS ITOJIOJIaHHsI OCBITHBOI HEPiB-
HOCTI Ta HaJlaHHs AOCTYIY J0 3HaHb IJISl BCiX, He3a-
JISKHO BiJI COILIAJIBHOTO CTATyCy, MicLsl TPOKUBAHHS
g ¢ismuaux MoxauBocted [14]. Tlopsag 3 1M
icHye pusuk Toro, mo LIl mMoxe moruOUTH icHYIO-
9yl UPPOBUH PO3PHUB, SKIIO TOCTYII O TEXHOJIOTIH
Oyzie HepiBHOMIpHUM;

— eTuKa, MPO30PICTh Ta MiA3BITHICTH — Mepen-
Oavae 4yiTKi mpaBmiIa IWOAO 300Dy, BHUKOPUCTAHHS
Ta 3aXHUCTy JaHWX YYHIB, 3a0€3MEUSHHs MPO30POCTi
anropuTMiB Ta 3amoOiraHHs ymnepemxeHocti [14].
Lli xOHKpeTHI BUMOTH A0 PO3POOHUKIB TEXHOJIOTiH
Ta OCBITHIX YCTaHOB MOKJIMKaHI 3aXUCTUTH (yHIa-
MEHTaJbHI paBa JIOJUHU B IU(POBY CIIOXY.

VkpaiHa, pearyioun Ha TI00abHI TPEHIH, TAKOXK
¢opmye BiacHy momiTUKY miogo iHterpamii I
B CYCITUIbHE JKUTTA, 30KpeMa B ocBity. Lle#t mporuec
BiZJOOpaKAETHCS SIK Y HOPMATUBHO-TIPABOBUX JIOKY-
MEHTaxX, TaKk 1 B MPaKTUYHUX iHimiaTuBax. Ha nep-
JKaBHOMY PiBHI BOKJIMBHM KPOKOM CTaji0 CXBaJICHHS
«Konuenmii po3BUTKY MTyYHOTO iHTENEKTY B YKpa-
fHi» y 2020 pomi Ta muaHy 3axoniB IIOAO ii peai-
3anii [9]. Lle#t moKyMEHT CBiJUWTh MPO CTpaTeriuHe
po3yMiHHS BaxumBOCTI Texnosyoridd LI mns maii-
OyTHBOTO KpaiHu. OTHUM 3 TIPIOPUTETHUX HATPSMIB
peamizarii KoHueniiii € BIPOBa/PKEHHS TEXHOJOTIH
I y cdepi ocBiTH, Hayku Ta mpodeciiiHoro Has-
YaHHS: PO3BUTOK LU(PPOBOI TPAMOTHOCTI YYaCHHKIB
OCBITHBOTO TIPOLIECY, MiArOTOBKY KBaJli(hikOBaHHX
KaJpiB Ta aKTUBHE 3aCTOCYBaHHs HU(PPOBUX iHCTPY-
MEHTIB Y HaBUAJIBHOMY TIporieci [9].

MiHicTEepCTBO OCBITH 1 HayKd YKpalHH TaKoX
MPOMOHYE 1HCTPYKTHBHO-METOIMYHI PEKOMEHAaLi]
o010 BUKopucTanHs cucteM LI y mikinbHIA OCBITI.
L1i pekoMeHIaMii aKIIEHTYIOTh yBary Ha TaKuX MPHH-
[UMax, K CIPaBeIMBICTh, IHKITIO3UBHICTh, OE3IICKa,
3aXHMCT NEPCOHAIBHUX JaHUX Ta 3arno0iraHHs ymepe-
JokeHocCTi U nesindopmartii [7]. Lle cBiguuTh mpo Te,
IO Ha PiBHI OCBITHBOI MOJIITHKH (POPMYETHCS YCBi-
JIOMJICHHSI HE JIMIIE MOXJIUBOCTEH, a ¥ CepHO3HUX
pH3HKiB, moB’3anux i3 I

3a ocTaHHI pPOKM HayKOBa CIUIbHOTa YKpaiHU
3HAUHO aKTHBi3yBajacs y AociimkeHHi BBy LI
Ha OCBITY Ta i sIKiCTh, 30KpeMa BYEHI IOCIiIXKY-
I0Th TEHJEHLIi 1 HepcreKTUBH BukopucTtanHs LI
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B ocBitHbOMY mpotueci (O. I'punenuyk, JI. Kynak,
10. TomikoBchbka Ta iH.) [5, 10, 11]; Bu3Haua-
I0Th TIEPCTIEKTHBH, MOXIHUBOCTI Ta PH3MKH 3aCTO-
cyBauaa LI B ocsiti (I. AgamoBuu, O. Kyniniy,
P. T'ypeBuu, JI. Konomescrkuii, O. KoHomieBchkuii,
A. BoeBoaa, C. Jlronsuak Ta in.) [1, 6]; po3rsaa-
I0Th €THYHI acmekTH 3actocyBanHs LI Tta foro
BIUIMB Ha aKaJeMidHy T0OPOUYECHICTS 1 SIKICTh OCBITH
(A. Auapomyk, O. Mamora 1a iu.) [2].

Hocmimxennsim interpauii LI Ta #ioro BmimBy Ha
OCBITHIN Tpoliec 3aiiMarOThcs Oarato 3aKOpIOHHUX
BueHUX, 30KkpeMa 1i¢ E. [loctma, A. Hanne, M. Anre-
yuic, C. By66en, I Anp Mypumgi, A. Kamysa,
(Murshidi, Shulgina, Kapuza, & Costley, 2024),
T. Xarenmopd (Hagendorff, 2020), T. Anirysen
(Adiguzel, Kaya, & Cansu, 2023) Ta in. [5].
Pesynbrati  nochimkKeHb JOBOASATH, LIO TEXHOJO-
rii Il MaroTh BHCOKHMH TMOTEHIia]l BUKOPUCTAHHS
B OCBITi, 0COONMBY yBary MOTPiOHO TPUAITHTH
mpo0OJyieMi BUKJIMKIB 1 PU3WKIB, IO TOB’s3aHI 3 iX
3aCTOCYBaHHSIM.

[opsim 3 MM, SIK MOKa3ylOThb JOCHIHKEHHS,
nonax 90% 3moOyBadiB OCBiTH B YKpaiHi Bke 3Ha-
romi 3 cepsicamu LI, ane nume TpeTHHA BUMTEIIB
Ma€ JIOCTaTHIN PiBeHb MIATOTOBKH JJIS IX iHTerpaii
y cBoro poboty [10]. Lle cTBOproe HarambHy MoTpedy
HE CTIJIbKH B HOBHX TEXHOJIOT1YHHX, CKITBKH B METO-
JOJNIOTIYHMX 1HCTPYMEHTaX, SIKi O y3TOAWIM eTHYHI
npuHuunmu  UNESCO ta MOH 3 K0XXHOZIEHHOIO
MEeIarorivHO0 MPAKTUKOIO.

Meta cTarTi — y3araJbHUTH HallpsIMU 1HTETparii
TEXHOJIOTIH IITYYHOTO 1HTEJNIEKTY B OCBITHIW Mpolec
0a30B0i HIKOJIH.

Buknan ocHoBHoro marepiaay. lItyynuii inTe-
next (LLT) B ocBiTi — 11e iHTErpaIlis NepeoBUX TeX-
HOJIOTIH MAIIMHHOTO HaBYaHHS IS ITOKPALICHHS
mpolieciB HaBuaHHs Ta BukianaHas [3]. Ltyunwii
IHTEJIEKT BiJirpae KIIOYOBY POJb Y TpaHcopmarii
OCBITHBOTO TIPOILIECY, POOJSYM Horo OimbII cydac-
HUM, aJalTUBHUM 1 JOCTYITHUM JUIsl BCiX yYaCHHUKIB.
Texnonorii I 3a6e3neuyrors 3m00yBayaM OCBITH
Ta BYHMTENSIM HOBI MOMJIHUBOCTI AJsl €(EeKTHBHOT
B3a€EMOJIii, aHaJi3y JaHUX 1 CTBOPEHHS OCBITHBOTO
kontenty. I cTBOprOE amanTHBHE MEPCOHATI30-
BaHE CEPEIOBUILE, BPaxXOBYIOUM TOTPEOU KOKHOTO
3000yBava OCBITH, 3a0e3Medye MUTTEBHI 3BOPOTHIN
3B’S130K Ta AOCTYIHICTh 3HaHb 1 TAKUM YMHOM CTa€
THCTPYMEHTOM, 110 00’€IHY€ BCiX YYacCHHMKIB OCBIT-
HBOTO MPOLECY Y €AUHY IHTEPAKTUBHY CUCTEMY.

Texnonoriyauit THCTpYMEHTapil 1T
B OCBITI €BOJIOWIOHYE 3 HEHMOBIPHOIO IIBHJIKI-
CTIO, BHXOJSYM 32 MEXi MNPOCTUX aBTOMAaTH30Ba-
HUX IHCTPYMEHTIB 1 TIEpETBOPIOIOYMCH Ha CKIIAJIHI,

OararodyHkuionanbpHi exocucremu [12]. Crupato-
YUCh HAa aHalli3 MPOBIJHUX TEXHOJOTIYHUX BHUIAHb
Ta EKCIICPTHI OI[IHKHW, YKpaiHChbKe OHJIAHH-BHIAHHS

UASpectr  (uaspectr.com) BHOKPEMHJIO  KiJIbKa
KIFOYOBUX HAMpsMiB  pO3BUTKY ocBiTHhOro 1III
y 2025 porii.

[To-nepmie, e mepexin A0 MyJIBTHMOJAILHOTO
HII. CyvacHi cucteMu 37aTHI OJHOYACHO 00POOIATH
Ta iHTErpyBaTH iHPOPMAIIiIO 3 PI3HUX JKEPEI: TEKCT,
300paxkeHHs, aymio Ta Bimeo [12]. [ns ocsitu 11
03Ha4a€ PEBOJIOLIIHY 3MiHY Y CTBOPEHHI HaBUaJlb-
HOTO KOHTEHTY. Tak, HalpHKIaa, YpoK icTopii Moxe
MEPEeTBOPUTHCS 3 UYWTaHHs maparpada y migpyd-
HUKY Ha IMEPCHBHHUH JOCBiA, JI¢ y4eHb B3a€MOJI€
3 TMHAMIYHUMH KapTaMmu, aHaiizye 3renepoBani LI
300payKeHHSI ICTOPUYHMX TIOCTaTeH, ciyxae aymio-
PEKOHCTPYKIII MPOMOB Ta MEPErIAgae BieO-CUMY-
nsii mopiii. st TexHoJoris 103BOJISIE CTBOPIOBATH
HabOarato Oarariii, HAOUYHINI Ta OLIBIN 3aXOIUIHBI
HaBYaJIbHI Marepiajd, MO OCOOJMBO Ba)KIHUBO IS
YTPUMaHHS yBaru y4HiB 0a30Boi mkoi [3].

[To-ppyre, cmocTepiraeTbcsi pyx BiAg MpOCTOl
ajanraiii 70 rineprepcoHainizamii. SIkmo panimie
MepcoHaTizallis 3BOMIacs JO Mi00py 3aBlaHb 3a
piBHEM CKJIagHOCTI, To cydacHi cuctemu LI mpar-
HYTh CTaTH TIIMOOKO OCOOMCTUMH MOMIYHUKAMH, SIKi
BPaxoBYIOTh HE JIMIIC PiBCHb 3HaHb Y4HA, a 1 HOro
KOTHITUBHHH CTWJIb, TEMII HaBYaHHS, IHTEpecH,
MOTHBAIIiIO 1 HAaBITh eMomiiHui ctan [12]. Taki cuc-
TEMH MOXYTh aHaJi3yBaTH, sIK Y4eHb pearye Ha piHi
TUIH 3aBJaHb, 1 TPOIIOHYBATH HE MPOCTO HACTYITHE
3aBJaHHs, a i ONTHUMaNbHUK (opmaT HOro MmojgaHHs,
CTBOPIOIOYM YMOBHU Uil CIPaBi iHAWBIZYaJbHOTO
HACTaBHUIITBA B MacIITabax I1iyioro kiacy [3].

[To-Tpete, po3mmpeHHs cdep 3acToCyBaHHS
reneparuBaux moxenen LI, Takux sk ChatGPT,
Midjourney, Suno, DALL-E Tta in. Bonun nemoxpa-
TU3YBaJIH MPOLEC CTBOPEHHSI YHIKATBHOTO KOHTEHTY,
3pOOMBIIM HOTO JOCTYMHHM JUIsi KO)KHOTO BUHTEIS
Ta y4yHs. Bunrteni MoXyTh 3a JiueHi XBUJIMHHU TeHE-
pyBaTu IUIaHM YPOKIB, MUQeEpeHLiioBaH] 3aBIaHHS,
TECTH, Bi3yalbHi MaTepialu Ta, HaBiTh, My3WMYHHI
CYNpoBiA njst 3aHATh. BoaHowac y4Hi OTpuMy-
I0Th TOTY)KHUH IHCTPYMEHT JJisi BUKOHAHHS IIPO-
€KTIB, HalmMCaHHS TBOPIB Ta TOMIYKY iH(opmarii.
Lls mocTymHICTh MOPOIKY€E HOBI MEJAroriuHi Mox-
JIMBOCTI /7Sl PO3BUTKY KPEaTHBHOCTI, ajie BOIHOYAC
CTaBUTh TOCTPI MUTAHHS MIONO aKaIeMidHOI J0Opo-
YEeCHOCTI Ta HEoOXigHOCTI (OpMyBaHHS B Y4HIB
HaBUYOK KPUTHYHOI OLIHKM 3ICHEPOBAHOTO KOH-
TeHty [4].

[epexia Big TEOPETUYHOTO PO3YMIHHS TEXHOIO-
rii LI mo iX mpakTHYHOTO 3aCTOCYBaHHS B 0a30Bii
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LIKOJII BUMarae po3nisiay KOHKPETHHX iHCTPYMEHTIB
Ta miaxomiB. 3a gonomororo [ moxknuBa peanizarist
OIITUMI3alii OCBITHROTO MPOLECY — AOCATHEHHS MaK-
CHUMaJbHUX PE3yJIbTaTiB NMpH MiHIMaJbHUX BUTpA-
Tax 4acy i 3yCHJIb YUUTENs Ta yYHIB — y TaKUX ABOX
KIIIOYOBHX HaIpsMKax: MO-Tiepiie, 1e IHOoKa Imep-
COHaJIi3allis HAaBYAHHSA, IO CTaBUTb YYHS B LEHTP
OCBITHBOTO TIPOIIECY, 1, O-JIPyTe, 1Ie aBTOMAaTH3allis
PYTHHHHUX 3aBJaHb Ta MiJCHJICHHS POJi BUUTES, IO
JI03BOJISIE HOMY 30CEepeIMTHCS Ha OUTbII TBOPYHMX Ta
JIFOIMHO-OPIEHTOBAHUX aCIEeKTax Tearoriku [8].

[lepconamizailisi HaBYaHHSI € OJIHIEIO 3 HAHOIIBII
MEepCHeKTUBHUX MoxIuBocTel, aki I mpuBHOCHTH
B ocBiTy — TexHouorii LI no3BonsitoTh cTBOpIOBaTH
YHIKaJIbHI HaBYQJIbHI TpaeKTOpii, IIO BPaxXOBYIOTh
IHAMBIIyallbHI TOTPeOM, 3TIOHOCTI Ta TEMIT HaB-
yaHHs kokHOro yuHsi [3]. Ile peanizyerbes yepes
pi3HOMaHITHI 1HCTPYMEHTH, BiJ aZalTHBHUX ILIAT-
($hopM 10 1HTENEeKTyaTbHUX THIOTOPCHKUX CHCTEM.

AanTHBHI HaBYaIbHI TUIATGOPMH € MpaKTHU4-
HUM BTUJICHHSM NPUHLIUIIB MallMHHOTO HaBYaHHS
B oceiti. Taki cuctemu, sk DreamBox Learning,
Cognii, aganTuBHI MOyl Ha TIJIO0AIBHUX IUIAT-
¢dopmax (mampuxian, Khan Academy), mpaito-
I0Th 32 MPHHIUIIOM JIHHAMIYHOTO PperyJIIOBaHHS
HaB4aJgbHOro KOHTeHTy [3]. Komm yueHp 3axoauTh
Ha 1aTQopMy, BOHA MPOIMOHYE HOMY diarHOCTHYHI
3aBIaHHS Ul BU3HAUEHHS ITOYATKOBOTO PiBHSI HOTO
3HaHb. Ha OCHOBI onepKaHUX pe3ylbTaTiB CHCTEMa
BUOYIOBYE 1HIMBiAyalbHY OCBITHIO TPAEKTOPiIO
(IOT) yuns. SIkmo ydeHb JIeTKO 1 LIBHJIKO BHKO-
Hye 3aBiaHHs, IuaTgopMa aBTOMATHYHO IiJABH-
1rye piBeHb CKIAIHOCTI a00 MPOIOHY€E MEpPerTH A0
HACTyMHOI TeMH. SIKIIO X y4eHb CTHKAETHCS 3 TPYA-
HOII[AMHU, CHUCTEMa MOXKE 3alpONOHYBATH IMPOCTIIIi
3aBIaHHS, MOBEPHYTHCS [0 IMOMEPEAHIX TeM st
YCYHEHHS MPOTajJHMH Yy 3HaHHSAX abo HajaTH AOnaT-
KOBI TEOpETHYHI Marepialnd y BUIIAII TEKCTy YU
Bigeo [11].

InrenexryansHi  ThroTOpchki  cuctemu  (ITC)
€ Oinpin TIHOOKOK (HOPMOIO TEepCcOoHANTI3aAIll, sKa
IMUTYye pPOOOTY 1HIAMBIIYaJbHOTO pEIETHTOPAa YH
HacTaBHUKa. [onoBHe mpusHaueHH ITC — nanmaBaTtu
MUTTEBY, I1I0JJO0OBY, KOHTEKCTYaJIbHO JIOPEUHY
JIOTIOMOTY, IO € OCOOJMBO I[IHHUM IIiJI YaC BHKO-
HaHHS JIOMAIHIX 3aBJaHb a00 CaMOCTIiltHOI poOOTH,
KOJM BUMTENb HegocTynmHuid [5]. Ha Bimminy Bin
aJIanNTUBHUX IJIAaTGOPM, SKI TEPEBAXKHO PETYIIOIOThH
MOCHIAOBHICTL Ta CKIagHICTH 3aBhanb, 1TC 3maTHi
Ha/JaBaTy JAETaNi30BaHWN, IMOKPOKOBUI 3BOPOTHHI
3B)I30K y Mpolieci BUKOHAHHS 3aBhaHHs. Kiacnuna
apxitektypa ITC ckmamaerbesi 3 TPhOX OCHOBHHX
MOJIYJTIB: MOJIeNIb TpenMeTHOi obOmacti (Domain

Model) (ue#f KOMIOHEHT MICTUTBh CTPYKTypOBaHi
3HAHHS MPO MPEIMET, IKUH BUBUAEThCS. Hampukiar,
npaBuiia pPO3B’S3aHHSl PIBHSAHBb B anreOpi, 3aKOHU
¢izukn abo rpaMaTW4Hi KOHCTPYKIii 1HO3eMHOI
MoBH. lle eTanoH, 3 SKMM TOPIBHIOIOTHCS 3HAHHS
yuHs1); mozenb yuHs (Student Model) (ue munamiu-
HUUI KOMIIOHEHT, III0 BIJICTEXKY€E Ta 30epirae iHQop-
Malif0 Mpo TMOTOYHHH PIBEHb 3HAHb KOHKPETHOTO
Y4HSI, HOTO THIOBi MOMUJIKH, MPOTAIMHU B 3HAHHSIX
Ta YCHilIHI cTparerii BUpilIeHHs mpoOiem); mena-
roriuaa mozens (Tutor Model) ( me «mo30k» cuc-
TEMH, SIKMH TTOPIBHIOE CTaH MOJEINI YUHS 3 MOACIUIIO
npeAMeTHOT o0acTi 1 Ha OCHOBI IBOTO aHAMi3y
npuiiMae MefaroriyHe pillieHHs: sIKy came IiJKa3Ky
HaJaTh YYHEBi B JaHU MOMEHT: MpSMY BiAINOBIiIb,
HaBi/IHE MUTAHHS YW MPHUKIAMT; SKE 3aBJaHHS 3arpo-
MOHYBaTH HACTYITHUM, YU MOTPIOHO MOBEPHYTHUCS 10
teopii) [5].

OcnoBHa mnepeBara 3actocyBanHs LI B ocBiT-
HBOMY TIporieci 0a30BOT IIKOJIM € TiABUIICHHS 3aiy-
YeHOCTI Ta MOTHBalii y4HiB. KokeH yd4eHb Mpariroe
Ha MEXI CBOIX MOKJIMBOCTEH, y TaK 3BaHIl «30Hi
HaHOMMKIOTO PO3BUTKY», IO POOUTH MPOLEC HaB-
YaHHS OJHOYACHO CKJIAIHMUM 1 JocsokHuM. Lle mo3-
BOJISIE YHMKHYTH JBOX TOJOBHUX MpoOIeM Tpaau-
WIHOTO Kiacy: HyABIH Cepel CHIBHUX YYHIB, SIKi
3MyIIeHI YeKaTH Ha 1HMHX, Ta (pycTpauii 1 BTpatu
BIICBHEHOCTI cepel] YYHIB, sIKi HE BCTUTAIOTh 3a
3araJIbHUM TEMITOM [6].

Bigomo, mo 3HauyHa 4YacTUHa pPoOOOYOro yacy
BUMTENSl BUTPAYAETbCs HA PYTUHHI, ajie HEOOXiIHi
3aBJaHHs: TMEPEeBIPKYy JIOMAIHIX, CaMOCTIHHUX
Ta KOHTPOJBHUX pOOIT, MOHITOPHHT YCIIIIIHOCTI,
BE/ICHHSI 3BITHOCTI, anMiHicTpyBanHs Tomo [5]. Tex-
Hozorii LI 3marHi B3aTH Ha ceOe 3HAUHY YaCTHHY
miei podotu. 3aMicTh TOTO, MO0 3aMIHMTH BUWTE-
niB, Il Gyae BucTynaTtu B poii acCUCTEHTA, HaAA0uN
B PEXKHMI PEabHOTO Yacy 1H(OpPMAIIit0 PO MPorpec
VUHIB 1 JONOMAararo4i CTBOPIOBAaTH OiIbII €()eKTHBHI
crparerii Buknaganas [12]. CucteMu MOXYTh aBTO-
MaTHUYHO IEPEBIPSITH TECTH 13 3aKPUTUMH Ta KOPOT-
KHMHU BIJIKDUTHUMH BIAMOBIISIMHE, BiJICTEXKYBaTH Tep-
MiHM 37124l poOiT, pO3paxoByBaTH cepeqHi Oamu Ta
(opMyBaTH 3BiTH MPO MPOTPEC SIK OKPEMUX YUHIB,
TakK 1 BChOro Kiacy. EdexkTuBHICTh Takoi aBTOMAaTH-
3alii mosysirae He MPOCTO B €KOHOMII yacy, a B mepe-
pO3MOAiIT HAWIIHHILIOTO Pecypcy BYMTENs — HOTo
yBard Ta eHeprii. 3BUIBHUBIIMCH BiJ MeEXaHIYHOT
MePEeBipKH, TIEJaror MOXKe MPHUCBATHTH OiJIbIe yacy
MiJTOTOBIl KPEaTUBHUX 3aBllaHb, 1HJIWBITyadbHUM
KOHCYNBTAIiSIM 3 YYHSIMH, SIKi IIbOTO TOTPEOYIOTH,
aHai3y CKJIAJHHMX IeJaroriyHuX CHUTYyalliil Ta po3-
BUTKY BiacHUX mpodeciiinnx naBuuok [3]. LI ne
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3aMiHIOE BUMTENS, a 3BUIbHSE HOTO JII BUKOHAHHS
OB CKIIAJHUX Ta JTFOIUHO-OPIEHTOBAHUX (PYHKIIH.

Oxpim aBromatu3aiiii 11 ctae moTy>xHUM 1HCTPY-
MEHTOM ]I TBOPUOI Ta iHTENEKTYalbHOI MATPUMKH
BunTensl. [eHepaTWBHI MoOJeNi MOXYTh BHCTYIAaTH
B POJIi HEBTOMHOTO KPEaTHBHOTO NMOMIYHHUKA Y CTBO-
PEHHI PI3HOMAHITHOTO Ta SIKICHOTO HaBYaJbHOTO
Marepiany, a came:

a) IMBUAKO T€HEpYBaTH IJIAHW YPOKiB, CTBOPIO-
BaTW Npe3eHTamlii, (OpPMYIIOBATH YHIKaIbHI TEK-
CTOBi 3ajaui (Hampukiaj, 3 iIMEHaMH YYHIB Kjacy),
CKJIaJiaTH 3alUTaHHA [T BIKTOPUH Ta 1e0ariB TOLIO.
Hanpuxmnan, ChatGPT wmoxe 3reHepyBaru Kijlbka
BapiaHTIB MOSICHEHHS CKJIaJHOI TeMH, aJalTOBaHUX
JUIsl pI3HOTO PiBHS CIpUHHATTS [12].

0) CTBOpIOBaTH Bi3yalbHUH Ta IHTEPAKTHB-
HUI KOHTEHT: 1TIOCTpalii 10 YpokiB, iHporpadiky,
KOMIKCH, KOPOTKI aHiMaIlliliHi BifIcO, 1HTEPaKTHBHI
Bizyalrizamii CKJIQAHUX MPOLECIB, HAPUKIAL, CUMY-
JAio  XiMigHO1 peakuii, Moaens COHAYHOI cHC-
TeMu abo 3D-peKOHCTPYKIi0 iCTOpUYHOI OyIiBIi.
e poOuTe HaBUaNbHUM Marepian OB HAOY-
HUM, JUHAMIYHUM Ta 3pO3YMIUIUM Ui CYYacHHX
YUHIB, SIKi 3BUKJIM JI0 Bi3yaJbHOTO CIPUNAHSATTS
iHpopmaii [12].

B) HaJaBaTh BUUTEITIO naHedmi JAHUX
(Dashboards): B pexkuMi peanbHOrO 4Yacy BUUTENb
MOXe 0auuTH Hao4yHi rpadiku Ta xiarpamu, 1o Bizo-
OpakaloTh MPOTPec YChOrO KiIacy Ta KOKHOTO YYHSI
OKpEeMO: BIJICOTOK TpPaBUJIBHHX BIJMOBiNEH, dac,
BUTpaueHH Ha BUKOHAHHS 3aB/aHb, KUIBKICTh CIIPOO
tomio [3].

I') BUSIBIATH MpOOIEMHI 30HM Ta 3IMCHIOBaTH
MIPOTHO3YBAHHS: aHANI3YyIOUM JdaHi, CHCTEMa MOXKe
ABTOMATUYHO BUSIBISITH «ClNa0Ki MICISI» — TEMH,
SIKI BUKJIMKAJM HalOUIbIIe TPYIHOLIB y OUIBIIOCTI
y4HiB, a00 Tunosi nomwiku [4]. Lle no3Bossie Bum-
TENI0 ONEPAaTUBHO CKOPUTYBAaTH HAaBYABHHU IUIaH
1 mpuainuTH Oifblle yBarn MPOOJEMHUM MHUTAHHSIM
Ha HACTYIHOMY YpOILi. Bilbll JOCKOHAJl CHUCTEMHU
MOXYTh HaBiTh NMPOTHO3YBAaTH, SIKI YUHI PU3UKYIOTh
BiJICTaTH, JO3BOJISIIOYM BUMUTEIIO BXHTH MPEBEHTHB-
HUX 3axXOJliB 1 HajgaTW MIATPUMKY IIE JI0 TOTO, SIK
npobnema crtane KpuTh4Howo. lle poOuTh mporec
OLIIHIOBaHHS A1alrHOCTHYHHUM Ta ()OPMYBAILHHIM.

Hlupoke 3actocyBanust LI mis aBToMaTH3aLii,
CTBOPCHHSI KOHTEHTY Ta aHAIITHKH NPH3BOAUTH JIO
¢dbynnamenTanbpHOl Tpancdopmanii mpodeciinoi podii
BUMTEISl B OCBITHBROMY Iporeci. Bin nmepecrae O0ytu
OCHOBHHM, & 4acTO W €IMHUM, JOKEPEJIOM 3HaHb Ta
KOHTPOJIEPOM 1X 3aCBO€HHS; Horo (yHKUii 3Mimry-
I0ThCs y OiK OIfbII CKJIaJHUX Ta TBOPYUX 3aBIaHb.
Bunrens cTae apxiTEKTOPOM OCBITHBOTO JOCBITY,

(acumiTaTopoM, aHAIITHKOM Ta HacTaBHUKOM [13].
Moro ronoBHe 3aBIaHHSA — HE «IIPOBECTH YPOK» 3a
CTaHJAPTHUM IIJIAHOM, a «CIIPOEKTYBAaTH Ta MOJCPY-
BaTU THYYKE HABYAJIbHE CEpenoBUIE» [4], B sSKOMY
KO)KEH YYEeHb MOXKE pyXaTHCsS 3a BJIACHOIO TpPAa€eK-
topiero. Bin anamizye nai, siki Hanmae LI, ctaButh
OCBITHI IIiJli, MOTUBYE Y4YHiB, OPTraHi30BY€ MPOEKTHY
Ta TPYNOBY pOOOTY, a TaKOX PO3BHBAE B HUX HABH-
YKH BHIIOTO MOPSAKY — KPUTHYHE MUCICHHS, Kpea-
THUBHICTh, KOMYHIKAIIi}0 Ta CIIBIPAIIO — SKI MallluHA
HE MOXE Hi OIIHWTH, Hi 3aminuTu. L{s Tpancdop-
Mallissi CTBOPIOE BEIMYE3HUH BHKIUK ISl iCHYIO-
Yol CHCTEMH IIE€JAroriyHoi OCBITH Ta IIJABUILEHHS
kBamidikauii. [Tocrae morpeda roryBaTt HE MPOCTO
BUUTEIIB-NPEIMETHUKIB Yy KJIaCHYHOMY PO3YMiHHI,
a menaroriyHux au3aiiHepiB (pedagogical designers),
SK1 BOJIOAIIOTh HABUYKAMHU MPOEKTYBAHHS CKIIAJHUX
OCBITHIX CHCTEM, BMIIOTh MpAIIOBaTH 3 JaHUMH,
KPUTUYHO OILIIHIOBAaTH TEXHOJIOTi4HI iHCTPYMEHTH Ta
IHTErpyBaTH iX y CBOIO MEAaroriyHy mHpakTuky [4].
Jns HOBO1 Mopeni BYMTENS-apXiTEKTOpa BHUHHUKAE
roctpuil einuT KBami(hikOBaHUX KaJpiB, 3JaTHUX
MPAIOBATH Ha TIEPETHHI MEJaroriku, TEXHOJOTIH Ta
aHasizy JaHuX.

BucHoBKM i mepcneKTHBH MOJATBIINX JOCTi/I-
JKeHb. BUCBITIEHO Kilbka KIIIOYOBHUX HAMpsMiB
po3Butky ocitHporo III: a) mepexim a0 MynbTH-
monanbHoro I, 3marHOrO0 OAHOYACHO OOPOOIATH
Ta 1HTErpyBaTH BeJNWKI MacWBM iHpoOpMamii 3 pi3-
HUX JpKepel; 0) rineprnepcoHaizaiisi HaB4aHHsl, 110
nependavae ypaxyBaHus Texaosnorisimu 1 ve nume
piBHs 3HaHB 37100yBaya OCBITH, a W HOTO KOTHITHB-
HUU CTWJIb, TEMIT HABYAHHS, IHTEPECH, MOTHUBAILIIO 1,
HaBiTh, EMOL[IHUN CTaH, Ta CTBOPEHHS ONTHMaJlb-
Horo (hopMaTy OCBITHBOTO MpOIECy AJsl KOKHOTO
y4HSI; B) PO3MIMpPEHHS cdep 3aCTOCYBaHHsS TeHepa-
TuBHUX Mojenei LI, qocTynHux s KOKHOrO BUM-
TeJIs Ta Y4YHiB.

Bukopucranns texunonoriii 11 B ocBiTHBOMY
mporieci 0a30BO1 MIKOJIW BiJKPUBAE€ HOBI MOXIIUBO-
CTi ISl YYHIB Ta BUUTEIIB, CTBOPIOIOUM aJlaliTHBHE
OCBITHE CEpEIOBHILE, SIKE BPAXOBYE 1HAWBITyaslbHI
notrpedu 3100yBadiB OCBITU Ta IHTEIEKTyallbHI CUC-
TEMU-TIOMIYHUKHA JUIS  aBTOMAru3allii PyTHHHHUX
3aB/laHb BYNUTEIIB.

V3arajbHEHO nepcnekmueHi Hanpsamu iHmezpayii
mexnonozit Il ¢ oceéimuiii npoyec 6a3060i cepeo-
Hbol wkoau, a came: 1) TmMOOKa mepcoHai3alis
HaBYaHHS, SKa Tependadac CTBOPEHHS YHIKaJbHHX
OCBITHIX TpA€KTOPi, IO BPaxOBYIOTh IHAMBIIY-
aJbHI TOTpeOH, 3I0HOCTI Ta TEMIT HABYAHHS KOXK-
HOTO YYHSI; 2) aBTOMAaTH3allis pyTHHHUX 3aBJaHb Ta
MiICUJICHHS] TBOPUOi M 1HTENEKTyalbHOI MiIATPUMKHA
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Buntens. Lli HampsMu peanizyroThesi 3aco0aMu
pizHOoMaHiTHUX TexHosorid II: Bix amanTuBHUX
HaBYQJIBHUX IUIaTGOPM 10 1HTENEKTYalbHUX TbHIO-
TOPCBHKHX CHUCTEM.

3nificHeHe JOCHiDKEHHST HE BHUYEPIyE BCi
acmeKTH JaHoi mpoOiemu. Haiibinem peamicTuy-
HOIO Ta €(EeKTUBHOIO CTPATEri€l0 BIPOBAHKCHHS
HII B oceiTHi mpouec 0a30BOi MIKOMM Ha Hai-
OMKYYy TEpPCIEeKTHBY BBAXKAEMO HE 3aKYIiBIIIO

HaBYAHHS BUMTEINIB €(EKTHBHO Ta KPUTUYHO BUKO-
pucrtoByBatu Bxke pgoctynHi LlI-rexnomorii Ta
IHTETpyBaTH iX Y CBOIO METOAMYHY cHCTeMy. Tomy
MEPCIIEKTUBHUM BBaKAEMO JOCIHIPKEHHS KOMII-
JiekcHOI crparerii st inTerpanii 11, sxa 6 3a6e3-
MeYrsia IMiJTOTOBKY TMEAaroriB (akleHT Mae OyTH
3pobnenuii Ha ¢opmyBanHi LI-rpamorHOCTI Nena-
roriB (Al Literacy)), nocrynuicts IlI-TexHomorii
JUISL YIHIB, pO3pOOKY HalliOHAJIbHUX CTaHAApTIB Ta

A0pOrux  KOMIUICKCHUX HJ'IaT(pOpM, a MACOBC CTHUKHU BUKOPHUCTAHHS 1.
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