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NEPCHEKTHUBHU 3ACTOCYBAHHS HEMPOMEPEXEBUX TEXHOJIOI'THA Y
JIIATHOCTHIII TA KOPEKIII JUCTPA®II Y JITEA MOJOAIIOTO MKIJIBHOT'O
BIKY: OIS0 JOCJILI)KEHb

PROSPECTS FOR THE APPLICATION OF NEURAL NETWORK TECHNOLOGIES
IN THE DIAGNOSIS AND CORRECTION OF DYSGRAPHIA IN YOUNG SCHOOL-AGE
CHILDREN: A REVIEW OF STUDIES

Anortaunis. J{ucrpadis y aiTeit MOJOAIIOrO MIKIIBHOTO BIKY € MOMIMPEHUM MOPYLIECHHSM, 110
YCKIIQIHIOE TIPOIIEC OBOJIOJIHHS MUCBMOM 1 MOTpeOy€e CBOEYACHOI IarHOCTHKU Ta €(PEKTHUBHOI
kopekiii. Tpanumiitai MeTomu BusBICHHS aucrpadii mepembavaroTh Oe3mocepenHiit  aHami3
MUCBMOBHUX pPOOIT (haxiBIeM, MO € PEeCcypco3aTpaTHUM TPOIECOM 1 3alekuTh BiJ KBamidikarii
creniaigicra. BukopucTaHHS HeHpOMEpEe)KEeBUX TEXHOJOIH BIJKPUBAE€ HOBI MOXIMBOCTI JJIs
aBTOMaTH3alii AlarHOCTUKU aucrpadii, mo Moxe CHpPUATH MiABMIIEHHIO TOYHOCTI OLIHIOBAHHS

IIMCBMOBUX HAaBHUYOK.
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AHali3 HAayKOBHX JDKEpeN MiATBEPIHB, IO METOAM TIMOOKOTO HAaBYaHHS JIEMOHCTPYIOTh
BHCOKY €(EKTHUBHICTh Yy BUSBJICHHI AUCTPa(IUHUX MOMHUJIOK. AJTOPUTMH MAaIIMHHOTO HABYAHHS
Jar0Th 3MOT'Y aBTOMaTUYHO BUSABIIATH i Kjacu(iKyBaTé TUIIOBI HOMMJIKH IIHCbMA Y JAIiTEH, 0 CIIPHIE
BJIOCKOHAJICHHIO JIIarHOCTUKHU Aucrpadii Ta poOuTh ii Oi1bi 00’ eKTHBHOKW. BogHOUac e(heKTUBHICTD
MITYYHOTO 1HTEJICKTY B KOpeKIlii aucrpadii 3aiuInaeTbCsi HEAOCTATHBO JTOCHIKEHOI0. IcHyroui
MoJIeTi 371e01TBIIIOT0 30CepePKEH] Ha aBTOMaTH30BaHOMY BUIIPABJICHHI TOMUJIOK, aJIe HE BPaXOBYIOTh
1H/IMBITyalbHUX MOTPEO YYHIB y MpOIIeci HaBUAHHS MMUChMA.

JIonaTKOBUM BHKIIMKOM € aJIalTallis alrOPUTMIB 10 0araTOMOBHOTO CepeAoBUIIA. BiabmIicTh
MoJIeJIei po3pO0IICHO /ISl aHITIOMOBHOTO TEKCTY, 110 MOXKE YCKIIQJIHUTH IXHIO IHTETpaIlif0 B OCBITHI
CHCTEMHU IHIIHMX KpaiH. Takok 3aIMIIae€ThCs BIIKPUTUM ITUTAHHS ETUYHOTO BUKOPUCTAHHS ITYYHOTO
IHTEJIEKTY y CHeIlialbHIi OCBITI, 30KpeMa o0 KOH(]IACHIIIHHOCTI JaHUX Ta PU3UKIB HAAMIPHOT
aBTOMaTH3aIlii KOPEKIIHHOTO MPOoLIeCy.

[lepcnieKTUBHUM HanmpsMOM  JIOCIHI/DKEHb € pOo3poOKa IHTErpoBaHUX IUIaTGOpM, IO
MOEJJHYBAaTUMYTh aBTOMAaTH30BaHy [IarHOCTHKY 3 aJallTUBHUMH KOPEKIIHHUMH 3aBIaHHSIMHU.
[Momanemr emMmiprydHi JOCTIKSHHST HEOOX1HI 1715 OLIHKK e(DeKTUBHOCTI HEHPOMEPEIKEBUX MOJIEIIEeH
y mporeci kopekuii aucrpadii Ta IXHpOI aganTamii 70 pi3HUX MOBHUX CHCTEM.

Kntouoei cnosa: nucrpadis, cnerianbHa nenarorika, HelpoMepexeBi TeXHOJOrI, MTYYHHHA

iHTCJ’IeKT, aBTOMAaTu30BaHa I[ial"HOCTI/IKa, KOpeKI_IiH n1ucbMa, aJalilTUBHC HaBUYaHH.

Abstract. Dysgraphia in early school-age children is a common disorder that complicates the
process of acquiring writing skills and requires timely diagnosis and effective correction. Traditional
methods of identifying and addressing dysgraphia involve direct analysis of written works by
specialists, which is a resource-intensive process and depends on the qualifications of the
professional. The use of neural network technologies opens new opportunities for the automation of
dysgraphia diagnostics, potentially improving the accuracy of assessing writing skills.

An analysis of scientific sources confirmed that deep learning methods demonstrate high
efficiency in detecting dysgraphic errors. Machine learning algorithms enable automatic detection
and classification of typical writing errors in children, contributing to the improvement of dysgraphia
diagnosis and making it more objective. However, the effectiveness of artificial intelligence in
dysgraphia correction remains insufficiently studied. Existing models are mainly focused on
automated error correction but do not take into account the individual needs of students in the writing
learning process.

Another challenge is the adaptation of algorithms to multilingual environments. Most models
have been developed for English-language texts, which may complicate their integration into
educational systems in other countries. Additionally, the ethical use of Artificial Intelligence in special

education remains an open issue, particularly concerning data privacy and the risks associated with
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excessive automation of the correction process.

A promising research direction is the development of integrated platforms that combine
automated diagnostics with adaptive corrective exercises. Further empirical studies are needed to
assess the effectiveness of neural network models in dysgraphia correction and their adaptation to
different linguistic systems.

Key words: dysgraphia, special education, neural network technologies, artificial intelligence,

automated diagnostics, writing correction, adaptive learning.

AKTyaJbHiCTh JocaifzkeHHs. /{ucrpadis y aiTeit MOJTOAIOTO MIKIIHLHOTO BIKY €
OJTHIEI0 3 HAMMONIIMPEHIIMX Ta HAWCKIAIHIMKX MPOOJieM Yy IPOoIeci OBOJOMIHHS
nicbMoM. BuacHe BUsIBIICHHS Ta €PEeKTUBHA KOPEKITiS ITLOTO TIOPYIIECHHS € BAKJIMBHUMHU
3aBAAHHSMM CHEIIAJbHOI MEeNaroriki, OCKUIbKM C(OpPMOBaHI HABUYKU MHCEMHOIO
MOBJICHHS € KJIFOUOBUMHU JIsI TIOAAIBIIIOTO 3aCBOEHHS HABYAILHOTO MaTepiaiy.

V¥ naykoBux pociimkeHHsx JKypaBiaboBoi (2017) aucrpadis Bu3HAYa€ThCS SIK
MOBJICHHEBA IaTOJIOTIsI, IO MPOSIBISIETbCS Y CTIMKUX 1 crerudIYHUX MOMUIKaX Ha
nucbMi. OCHOBHOIO MPUYMHOIO TaKUX MOPYIIEHb € HENOCTATHIA pPIBEHb PO3BUTKY
BUILMX TMCUXIYHUX (YHKIIH, sKI 3a0e3meuyroTh mpoiec nuchkMa. lle Bkasye Ha
HEOOX1JTHICTh KOMIIIEKCHOTO IMAXOAy N0 Kopekiii aucrpacdii Tta i1 paHHBOTO
BUSIBJICHHSI.

Ha pnymky Tenmep (2021), ycyHeHHst aucrpadiuyHUX TOMHUIIOK MOTpeOye
CUCTEMHOT JIOTOTIeIUYHOT poOOTH, IO TIependadae MoCTynoBe (GopMyBaHHS HABUYOK
MMChbMa YHOPOAOBXK YChOTO OCBITHBOTO mnponecy. OpHak TpaauliiiHI MeTonu
TIarHOCTHKHU Ta KOPEKIi nucrpadii moTpeOyroTh 3HAUHUX PECypCiB 1 3aliekaTh Bij
TaKMX CyO’€KTHMBHUX UMHHHUKIB SIK KBadiQikaiis creuiagicta, piBeHb MOTHBAIlli
JTUTUHU Ta IOCTYI J0 CeIiagi30BaHO1 JOTIOMOTH.

[Tygauid 1HTEIEKT 1 METOAM ITTMOOKOTO HaBYaHHS BIJKPHBAIOTh HOBI
MO>KJIMBOCTI JIJIsl aBTOMAaTHU3allli A1arHOCTUKH Aucrpadii Ta NOTEHUIMHO MOXYTh OyTH
BUKOPHUCTaHI y KOPEKIIHHIN poOoTi. BomHodac 11 TexHOJOTIi 1€ HE € YacTUHOIO
OCBITHBOI MPAKTUKH, a IXHA €(PEKTUBHICTh y KOPEKIIMHOMY TMPOIEC] 3aIHIIAETHCS
HEJ0CTaTHBO MiATBEPHKEHOI0 HayKOoBUMU fociimkeHHsmu (lyer et al., 2023).

[Tonmpu mocsrHeHHs y cdepi po3mizHaBaHHS AUCTPadIYHOTO MUChMA OUIBIIICTD
HAyKOBHUX Ipallb 30CEPEIHKEHO Ha aJrOpUTMAax aHai3y MOMIJIOK, TOI SIK ITUTAHHSI
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BUKopucTaHHs 1mtydyHoro iHrenekty (IUI) s xopekmii muchbMa  JTOCIHIJKEHE
HEJ0CTaTHBO. BicyTHI eMIipruyHi MiATBEPIKEHHS TOTO, 1[0 aBTOMAaTU30BaH1 MOAEII
MOXKYTh HE JIMIIIC aHAJI3yBaTH TEKCT, a U CIIPUATH (HOPMYBAHHIO HABUYOK MHChMA Y
TITE.

JIoaTKOBUM BUKJIMKOM € a/IalTallisl allTOPUTMIB 10 0araToOMOBHOTO CEPEIOBHUIIIA.
binbmiicte cydacHUX MoJeieil HaBYaIMCS Ha aHIJIOMOBHOMY MaTepiai, IO MOXKe
YCKJIQTHUTH IXHIO IHTETPAIlil0 B OCBITHI CUCTEMH 1HIIUX KpaiH. Ba)XIuBO BU3HAYMTH,
Y1 MOXKYTb TaKi aIrOpuTMHU €(heKTUBHO MPALFOBATH 3 PI3HUMH MOBaMHU Ta SIK iX MOKHA
a/IanTyBaTH AJsl KOpeKIii Aucrpadii y pi3HUX OCBITHIX KOHTEKCTAaX.

OkpiM TEXHIYHUX ACIHEKTIB, OCTAE TAKOX MUTAHHS €TUYHOTO BUKOPUCTAHHS
HeWpoMepe:k Yy cCheuiaibHId OCBITI. 30KpeMa, HEOOXIHO OI[IHUTH BILUIWB
aBTOMAaTHU3allli KOPEKIIHHOT poOOTH HA CAaMOCTIMHICTh YYHIB y IpPOLIECI PO3BUTKY
HABUYOK MUChMa, MOXKJIMB1 PU3HMKH 3aJI€KHOCTI B1Jl A ITOPUTMIYHUX IM1IKA30K, a TAKOXK
MUTaHHS KOH(QIIEHIIHHOCTI JaHUX, K1 00pOOISIOTECA TAKUMU CUCTEMAMMU.

OTxe, akTyaJbHUM € BUBYEHHS MOXKIJIMBOCTEW HEMpPOMEPEK Uil aBTOMAaTH3aIlli
MpOIECIB JIarHOCTUKM Ta KOpeKuii aucrpadii, iXHbOI ajanTaiii J0 MOBHHUX
0COOJMBOCTEN Ta BU3HAYEHHS NPUHIIUIIB O€3[1E€YHOr0 BIPOBAKEHHS Y CIELIAIbHY
OCBITY.

Anajiz  uiteparypu. OcTaHHI  JOCHIIPKEHHS ~ IIOAO  3aCTOCYBaHHS
HEHPOMEpEKEBUX TEXHOJOTINA JIsl mofojaHHs aucrpadii IeMOHCTPYIOTh 3HAYHHIMA
Iporpec y BHUKOPUCTAaHHI ITTMOOKOTO HABYaHHS JJIsI aBTOMATH30BaHOI JTIarHOCTHUKH
LbOTO MOPYIIEHHS y iTel. BonHoUac 3a3HaueHUd HapsIM 3aJIMIIAE€THCS] HEJOCTATHBO
BHUBUCHHM, a KIIbKICTh HAYKOBHX IMyOJTiKalliii 0OMeKeHa, 110 YCKIIAIHIOE MMPOBECHHS
I'PYHTOBHOTO TEOPETUYHOTO aHaII3y. 3 OIIAY Ha 1€, B MeXaX poOOTH, OKPIM HAyKOBHUX
JDKEepesl, BPaXOBaHO TAaKOXK EKCIIEPTHI OIIIHKM IOJ0 3aCTOCYBaHHS AaCHCTHBHUX
TEXHOJIOT1H y HaBUaHHI1 JiTeH 13 qucrpadiero.

HelipomepexxeBi Mopmeni Juisi BUSBICHHS Jucrpadii Ta MIATPUMKHA OCIO 13
3a3HAUCHUM TOPYIIECHHSM BHBYAlOTh Taki 3apyOikHi aBropu: L. S. Iyer,
T. Chakraborty, K. Reddy, K. Jyothish, M. Krishnaswami, E.Lomurno, L. Dui,
M. Gatto, M. Bollettino, M. Matteucci, S. Ferrante, Devi & Kavya, R. Gupta,

D. Mehrotra, R. Bouhamoum, M. Masmoudi, H. Baazaoui, D. Vydeki, D. Bhandari,
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P. Patil, A. Kulkarni.

Iyer et al. (2023) gocnimKyrOTh MOKIUBOCTI 3acTocyBaHHs LI y HaBuaHH1 JiTei
13 TUCieKciero Ta nucrpadiero, akIeHTYIOUM yBary Ha 1HTerpailii MOBHUX Mojenel Ta
aNrOpUTMIB  TIMOOKOTO HaBUaHHSA. ABTOPH HArojoUIylOTb Ha MOTEHINal
aBTOMATM30BaHOTO  aHali3y I[IOYEepKy 4epe3 3rOpPTKOBI  HEUpPOHHI  Mepexi
(Convolutional Neural Networks, CNN) Ta pexypeHTHi HeiiponHi Mepexi (Recurrent
Neural Networks, RNN), mo 3a0e3neduye BUCOKY TOUHICTb y BHSBJICHHI Aucrpadii.
Takoxx po3msaaroTbesi MOXIUMBOCTI BukopuctanHda ChatGPT s miarpumku
PO3BUTKY MHCEMHOTO MOBJICHHS, MPOTE, Ha JyMKy HAyKOBI[iB, MHUTAaHHS MOTO
e(eKTUBHOCTI MOTPeOy€E MOJATBIIIOTO BUBYCHHS.

Lomurno et al. (2023) npencraBuiu miaxia, 3aCHOBaHWM Ha MNIMOOKOMY HaBYaHHI
ta anami3i IIpokpycrta, ans paHHBOTO BHsBICHHA nucrpadii. Bukopucranss
IIaHImeTHoro gonaarka Play-Draw-Write nae MoXIuBICTH aHalli3yBaTH MOTOPHI Ta
KOTHITHBHI aCTIEKTH MTMChMa III€ JI0 TOTO, K y AUTHHHU CPOPMYIOTHCSI HABUYKH IMHCHhMA.
Knacudikariina mMonens KBasi-MATPUMKOBUX BeKTOpHUX MamuH (Quasi-Support
Vector Machine, Quasi-SVM) mnponemoHcTpyBana TouHICTh 84,62% Yy BUSBIEHHI
TITEN «TPYNH PU3HKY», IO MIJIKPECIIOE MOTEHI1a]l MAIIMHHOTO HABYaHHS y PaHHIN
JIIarHOCTHIII.

Devi & Kavya (2023) y cBoiit poOOTi 3aCTOCYBaJId METO/IA TIMOOKOTO HABYAHHS
JUTS IPOTHO3YBaHHS Ta Kinacudikaiii qucrpadii. BukopuctanHs MaTeMaTHYHOT MOJIEII
Kekpe-nmuckpernoro kocunyca (Kekre Discrete Cosine Transform-Deep Transfer
Learning, K-DCT-DTL) nano 3mory pocartu 99,75% TOYHOCTI y BUSIBICHHI
mucrpadii, MO 3HAYHO TEPEBUINYE €QEKTUBHICTh TpaaWIlidHUX MeTomiB. lle
MIJKPECIIOE BAXKIUBICT KOMOIHYBAaHHS METO/IB MAILIMHHOIO HABYAHHS Ta aHami3y
MOYEPKY J1JIs1 OLIBII PAHHBOTO Ta TOYHOTO BUSIBJIEHHS qucrpadii.

Gupta et al. (2023) 30cepemKyroTbcs Ha THTETPaIlii PI3HUX TEXHOJOT1H MTYYHOTO
IHTEJEeKTY JUIsl MATPUMKH 0ci0 13 nucrpadiero. Jlo 3anponoHOBaHOT CUCTEMHU BXOIUTh
pO3Mi3HABaHHS PYKOMKMCHOTO TEKCTYy 3a JOTOMOTOI0 KOMOIHAIi 3TOpPTKOBUX Ta
PEKYPEHTHHX HEHPOHHUX MEpPEX 13 3aCTOCYBaHHSM aITOPUTMY IS 3’ €qHAHHS
yacoBux nociaigoBHocTed (CNN-RNN 3 Connectionist Temporal Classification, CTC),

Kopekilisi opdorpadii 3a gomomororo anroputmiB SymSpell Ta Phoneme, a takox
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rpaMaTiyHa KOPEKIlisS Yepe3 HEHpOMEpekeBy MOMEIb BUIPABICHHS MOMIIOK
(Grammatical Error Correction Tagger, GECToR). Takox peayii3oBaHO MOXJIUBICTb
nepeTBOpeHHs TeKeTy B MoBleHHs (Text-to-Speech, TTS). Takuit KoMIUIEKCHUH TT1X11
7A€ 3MOTY 3HAYHO TOKPAIUTH TOYHICTh BHUIIPABICHHS PYKOMHCHOTO TEKCTY Ta
aJlanTyBaTH OCBITHIM mpoliec A1 0ci0 13 MOPYIICHHSIMHU MMUChMa.

Vydeki et al. (2024) mponoHy 0Tk TIINO0KI HEHPOMEpEKEB1 MOIEITI JIJIsl BUSIBICHHS
nucrpadii, moeIHy0YN KiacuiKaIliio MOUYepKy Ta ONTHYHE PO3II3HABAHHS CHMBOJIIB
(Optical Character Recognition, OCR). BukopuctanHs KacTOMi30BaHOi 3rOPTKOBOI
HEHWPOHHOI Mepexi gayo 3mMory nocsarti 91,8% TouHocTi y kiracudikaiiii pyKOmucHOTO
TEKCTY, o marBepkye epextuBHicTh I y miarnoctuii nucrpadii. ABTOpH TaKoxK
po3poomnn  crnemianizoBany  OCR-cuctemy, sika  Jomomarae  aHaji3yBaTu
XapaKTEPUCTUKU AUCTPaPIYHOTO MUChMA Ta CIPUSIE aBTOMAaTU3allli J1arHOCTUKHU Ta
MOHITOPHHTY OCBITHBOTO IIpOTpecy AiTeH.

ACHCTHBHI TEXHOJIOT1] Ta aJlallTUBHE HABYaHHSI BUBYAIOTH 3apYO15KHI JJOCIITHUKH
Z. Nawaz, J. Geiger.

Nawaz (2023) ananizye MoxuinBocTi BukopuctanHs ChatGPT sik acuctuBHO1
TEXHOJOTIi i1 MIATPUMKHA YYHIB 13 JUCJIEKCIE0 Ta aucrpadiero. ABTOpKa
npeacTaBiIsie JAYMKH 18 ekcmepTiB — JIOCHITHUKIB, TIEJAroriB, IICHXOJIOTIB Ta
CHEIaJICTIB 3 ACUCTUBHUX TEXHOJIOTIH, sIKI OOrOBOPIOIOTH MEpPEBarM Ta PU3UKU
3actocyBadHs IIII B ocsiti. Bonu nHaromomytore Ha moteHmiam ChatGPT nmms
NIATPUMKMA TMCEMHMX HABUYOK, MPOTE 3BEpTalOTh YyBary Ha pPHU3UKU BTpaTH
KPUTUYHOTO MHUCIIEHHA Ta (POPMYBaHHS 3aJI€KHOCTI B1J] aBTOMAaTUYHUX PIIICHb.

Geiger (2023) nocmimxkye Bukopructanas ChatGPT Ta TexHonorii nepeTBOpeHHs
TEKCTy B MOBJIeHHs Speechify s momonaHHs TpPyZHOUIIB MUCbMa Ta MOBJIEHHS Y
mofiel 13 aucrpadiero Ta AU3apTpier0. ABTOpP Ha BIIACHOMY JOCBIAl AEMOHCTPYE, SIK
ChatGPT nomomarae cTpyKTypyBaTu TyMKH Ta TTOKpAIlyBaTH MHUCHMOBE CITIIKYBaHHSI,
a Speechify cnpusie koHBeprailii TEKCTy B yCHE MOBJICHHS, IOJICTHIYIOYM HOTO
CIIPUIHSTTS Ta BIATBOPEHHS.

ETuuHi muTaHHA BOPOBAKEHHS IUTYYHOIO IHTEJIEKTY y CHEIialdbHYy OCBITY
pO3MIAIalOTh Takl 3apyOikHi aBtopu, sk Z.Nawaz, L. S.Iyer, T. Chakraborty,

K. Reddy, K. Jyothish, M. Krishnaswami, R. Gupta, D. Mehrotra, R. Bouhamoum,
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M. Masmoudi, H. Baazaoui.

Nawaz (2023) ananizye puszuku Bukopuctands ChatGPT y ocBiTHROMY mporieci
niTen 13 pucrpadiero. ABTOp 3a3Havae, M0 HaAMIpHA aBTOMATH3allisi MOXE CHPUSITH
3aJIe)KHOCTI YUHIB BiJ] QITOPUTMIYHUX MAKA30K Ta 3HIKYBATH PIBEHb CAMOCTIHHOCTI
i yac (opMyBaHHS HABUYOK MUChMA.

Iyer et al. (2023) posmismatore mpoOieMy KOHGIIEHIIHHOCTI AaHUX, IO
00pOoOJIAIOTE HEHpOMEpEKl y TpoIeci MIarHOCTHUKU Ta Kopekiii aucrpadii. Bonu
HAroJIOUIYIOTh, IO BIACYTHICTb YITKUX CTaHIApTiB O€3MEKU Ta €TUYHUX HOPM MOXKE
ctatu 6ap’epom 1t BapoBapkeHHs I y cnemianbHy OCBiTY.

Gupta et al. (2023) gocmiKyrOTh MUTaHHS BIANOBIAAIBHOCTI 3a PE3yJAbTaTH
aBTOMAaTU30BaHUX CHCTEM KOPEKIIi muchMa. BOHM miIKpecmioTh, M0 aarOpUTMHU
MOXYTh JOIyCKaTH HEKOPEKTHI BUIIPABICHHS, 10 BIUIMBAE€ Ha SAKICTh OCBITHBOTO
nporiecy. Tako aBTOpH 3BEpPTAlOTh YBary Ha PHU3UKH HEKOHTPOJIHLOBAHOTO
BukopucTtanHs LI y negaroriuniil npakTuii.

Mera pocaimkeHHss. MeTo 1HOTO JOCHIJDKEHHS € OIVIsi[ HAyKOBUX Ta
EKCIIEPTHUX MyOJIKallil MO0 3aCTOCYBaHHS HEUPOMEPEKEBUX TEXHOJOIINA Y
JIarHOCTHII 1 Kopekii aucrpadii, aHaii3 IXHbOrO MOTEHIIaNy Ul HIATPUMKH OCi0 13
MOPYIICHHSIMU THCEMHOTO MOBJICHHS, @ TaKOX BUBYCHHS MOXXJIMBOCTEH 1HTErpartii
IITYYHOTO 1HTEJIEKTY B OCBITHIN MPOIIEC.

Metonu pociigkeHHs. JlJisi JOCSATHEHHS MOCTABIE€HOI METH Ta PO3KPUTTS
TEMaTUKd OyJ0 BHUKOPHUCTAaHO METOAM TMOIIYKYy, aHami3y Ta Yy3arajlbHECHHS
JTOCHIIPKEHOTO MaTepiay.

PesyabTaru gociaigaxeHHsi. AHami3 Cy4acHMX HAyKOBHX JDKepen y cdepi
BUKOPHUCTAHHS HEHMPOMEPEIKEBUX MOJEIEH ISl N1arHOCTUKHM Ta KOpeKIii aucrpadii
3aCBIJIYMB 3HAYHUM TIporpec y 1ii ramxysi. OCHOBHI pe3yabTaTH JOCTIIKEHHS MOXKHA
OKPECIIUTH 32 KUThKOMa HAMpPsSMaMH.

[To-niepie, HEepoMepekeBl MOENI JOBEIU CBOK €()EKTUBHICTH Y J1arHOCTHII
mucrpadii. JlocmimKeHHs MiITBEPIKYIOTh, 110 aJTOPUTMH TIIHOOKOTO HABYAHHS, TaKi
sk 3ropTkoBi HeltponHi Mepexi (Convolutional Neural Networks, CNN), pekypeHTH1
HeriponHi mepexi (Recurrent Neural Networks, RNN) Ta kBazi-SVM (Quasi-Support

Vector Machine, Quasi-SVM) n1eMOHCTpPYIOTh BUCOKY TOYHICTb y BHUSIBJICHHI LOTO
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nopymenHs. Hanmpuxnan, moznens Quasi-SVM y nocnimkenai Lomurno et al. (2023)
nocsirna 84,62% TOYHOCTI y BUSBICHHI AITEH «TpyHu PU3UKY», IO MIATBEPIKYE ii
T1arHOCTHYHUN TTOTEHITal. BapTo 3a3HaunTH, 110 11€ JOCTIHKEHHS OYI0 30CepeKeHE
Ha JOMKUTbHMKaX. BomHowac meron Kekpe-TUCKPETHOTO KOcHMHYyca 3 TIHOOKHM
tpancepauM HaBdaHHM (Kekre Discrete Cosine Transform-Deep Transfer Learning,
K-DCT-DTL), 3anponionoBanuii Devi & Kavya (2023), nocsarays 99,75% TouHoCTi y
Kkiacudikarii gucrpadgigHOro MUchMa, MPoTe HOro TeCTyBalld Ha PYKOITMCHUX TEKCTaX
JOpOCNX, 10 Tpeba BpaxOBYBaTH IMijl 4Yac y3arajlbHeHHs pe3ynbTaTiB. KpiMm Toro,
nocnimkenns Vydeki et al. (2024) mintBepmxye edexkruBHicTs CNN y po3ni3HaBaHHI
nucrpadiyHOTO MUChMA.

[To-gpyre, 3acTocyBaHHSI HEHUPOMEpPEKEBHX MIAXOMIB [JIsi aBTOMAaTHU30BaHOI
KOPEKIIii MIChMa MOKH 10 3aJUIIAEThCS HEIOCTAaTHO JociikeHuM. Pobora Gupta et
al. (2023) neMoHCTpye MOTEHINan 1HTErpallii TEXHOJOT1M, TaKuX sIK 3TOPTKOBI Ta
PEKYPEHTHI HEMPOHHI MEPEXKI 13 3aCTOCYBAHHSIM QJITOPUTMY JUISl 3’ €JTHAHHS YaCOBHUX
nociinoBHocted (CNN-RNN 3 Connectionist Temporal Classification, CTC) s
pO3MI3HaBaHHSI PYKOIIMCHOTO TEKCTY, a Takox anroputmiB SymSpell 1 Phoneme nmns
opdorpadiunoi kopekuii Ta GECToR nns BumpamneHHsi rpamatuxku. OmHak IIt0
CUCTEMY CIPSIMOBAHO JIMIIIC HAa BUIIPABJICHHS MOMUJIOK y TEKCTI, a HE HAa PO3BUTOK
HABUYOK NChMa. BoHa 111e He aganToBaHa 715l IIUPOKOTO BUKOPUCTAHHS B OCBITHBOMY
mpolieci Ta He 3abe3mneuye MOBHOIIHHOT KOPEKIIMHOT MIATPUMKH JiTeH 13 aucrpadiero.

[To-tpere, moBHi Momeni, Taki sik ChatGPT, MoxyTe OyTH mNepCrneKTUBHUM
IHCTPYMEHTOM JIJIsl MIATPUMKHU HABUYOK MHCbMa, OTHAK TXHS €(DEeKTUBHICTD y KOPEKIIIi
nucrpadii morpedye MOAaNbIIOr0 €KCIepUMEHTaIbHOro BUBUEHHs. Nawaz (2023)
3azHadae, mWo ChatGPT moxe cnpuatu ¢(popMyBaHHIO MUCbMOBHUX HAaBUYOK YYHIB,
MpOTE MIAKPECIIOE, 0 HAAMIPHE BUKOPUCTAHHS IITYYHOTO 1HTENEKTY B OCBITHHOMY
MPOIIeCl MOXKE TIPU3BECTH 0 (OPMYBAHHS 3aJI€KHOCTI BiJl aBTOMATH30BAaHUX TT1KA30K
Ta 3HW)KEHHA PIBHS CAMOCTIMHOCTI YYHIB y MPOLEC] PO3BUTKY HABUUOK MUCHhMA.

[To-uetBepre, OCR-cucremu mjis pPO3MI3HABAHHS  PYKOMUCHOTO  TEKCTY
JIEMOHCTPYIOTh BHCOKHH PiBEHb TOYHOCTI y Kiacuikailii aucrpadiqyHoro mmuchma,
OJTHAK MalOTh OOMEXEHHS y NMpakTUYHOMY 3actocyBanHi. JlocmimxenHs Vydeki et al.

(2024) nokasye, 1110 HelipoMepekeBl Moiell e(PeKTUBHO 1AeHTH(IKYIOTh AUcTpadidne
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MUCHMO, TIPOTE TOYHICTH PO3MI3HABAHHSA OKPEMHUX CHUMBOJIIB 3aJIHMIIAETHCS HU3BKOIO
(~43%), mo cBimUUTH Npo cKIagHIcTh 3actocyBaHHs OCR y Bumagkax mopyiieHb
nuchMa.

[lonpu mporpec y BHUKOPUCTaHHI INTYYHOTO 1HTENEKTY IS aBTOMAaTH30BAaHOI
J1arHOCTUKU Aucrpadii Horo 3acTocyBaHHS IS KOPEKIIHHOT pOOOTH 3aUIIA€ThCS
HEOCTaTHRO AOCHIPKEHUM. AHalll3 HayKOBUX JDKEpesl He BUSBUB 1H(opMalii mpo
BUkopucTtaHHs anroputMmiB LI st aBroMaTr30BaHOi PO3pOOKU KOPEKIIHHUX BIPaB,
aJanToBaHUX [0 THUIOBUX TMOMUJIOK YuHs. Takoxxk He 3adikcoBaHO CHpod
BIIPOBA/KCHHSI TaKWX 3aBJaHb y JIOTOMEAWYHI mporpamu abo ixHbBOi 1HTerparii B
OCBITHiH mporiec. BiamoBiiHO BiACYTHI €MITIPUYHI JIOCIIKEHHS 11040 €(heKTUBHOCTI
aBTOMAaTU30BaHUX METOIB KOpEKIlii MUChMa, M0 YCKIATHIOE TXHE BIPOBAIKCHHS B
OCBITHIN MPOIIEC AITEH 13 NOPYIUICHHSIMU TMChMa MOJIOJIIIOTO IIKIJIBHOTO BIKY.

OKpiM TEXHIYHUX OOMEXKEHb, JOCIHIKEHHS TaKOK NOPYIIYIOTh IUTAaHHSA MOBHOI
ajanrtaiii HeHpoMepex eBUX Mojenel. bulblicTh alropuT™MiB po3poOIEHO s
aHIJIOMOBHOTI'O CEpPEIOBUIIIA, 110 YCKIIAIHIOE iXHIO alanTalito A0 iHmuX MoB. [loTouHi
HaMpaIOBaHHS 30CEPEKEHO Ha aHalli3l aHIJIOMOBHOTO TEKCTy Ta HE BPaxOBYIOTh
0COOJMBOCTEN MUChMa B MOBax 13 BIJIMIHHOIO I'PAMAaTUYHOIO CTPYKTYPOIO, 30KpemMa
yKpaiHCchKo10. L{e cTBOpro€e TpyaHOII /i1 BUKOPUCTAHHS HEHPOMEPEX Y KOPEKIIIHHIN
MPaKTHUL Ta NOTPEOye MOAANBIIOT a/lanTalli aArTOPUTMIB JJIs IIUPILIOTO 3aCTOCYBAHHS
(Vydeki et al., 2024).

OxkpiM 1HOTO, MOCTIPKEHHS TAaKOK MOPYIIYIOTH MUTAHHS ETUYHUX ACIEKTIB
BUKOPHUCTAHHS IITY4YHOIO IHTEJEKTY Yy CHEeUlalibHId mnexarorimi. Bigkputumu
3QIMINAIOTECS  TPOOJieMH  KOH(IACHIIMHOCTI  JaHUX, 10  O0OpOOISIOTHCS
HelpoMepexaMu, a TAaKOK HEOOXITHICTh 3a0e3MeUeHHs MPO30POCTI aJTOPUTMIB.

BucHoBkn. AHani3 HayKOBUX JOCIHIKEHb MIATBEPIUB, IO HEHpOMEpEKeBi
TEXHOJIOT1i JEMOHCTPYIOTh BUCOKY TOYHICThH Yy JlarHOCTHI aucrpadii. AaropurMu
MalIMHHOTO HAaBYaHHS JIal0Th MOXJIMBICTh aBTOMATMYHO BH3HA4YaTH Jucrpadidxi
MOMIJIKH, IO CIPHUS€E MIABUIICHHIO 00’ €KTUBHOCTI JIarHOCTHYHOTO MPOIECy Ta
MOTEHIIIITHO MOXE 3MEHIIUTH 3aJIe)KHICTh OIIHIOBAHHS BiJ] CyO €KTUBHOTO aHaJi3y
¢axiBuiB. Bukopucrannus LI y uiii chepl Moxke CHpPUATA 3HUKEHHIO PECYPCHOTO

HABaHTAKEHHS HA OCBITHIX CHEIIAJICTIB Ta MOKPAIIEHHIO JOCTYIY J0 J1arHOCTUKU
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aucrpadii.

[Tonpu pocsrHeHHs y cdepl aBTOMATU30BAHOTO aHali3y MUChbMa MOXJIMBOCTI
HEHWpoMepex sl KOpekiii mucrpadii 3aaumiaroThCs HEAOCTATHBO JOCIIHKCHUMH.
[cHyrOWl aiaropuTMHU 30€0UTBIIOT0 30CEPEKEHO Ha BHUSBICHHI Ta BHIIPABJICHHI
MIOMUJIOK, ajie HE BPaxOBYIOTh 1HJAMBIIyaIbHUX TPYIHOIIIB YYHIB Y MPOIECI PO3BUTKY
HAaBHYOK THChMa. BiACyTHI HOCHIDKEHHS MO0 aBTOMAaTH30BaHOI PO3POOKH
KOPEKIIITHUX BIPAB, 110 aAaNTYIOThCA 10 XapaKTePHUX MOMUIIOK JTUTUHH, 1110 3HAYHO
obmexxye BukopuctanHs LI B ocBiTHI#M nmpakTHIii.

JIoaTKOBUM BHUKJIMKOM € QIANTaIlisl aITOPUTMIB 10 0araTOMOBHOTO CEPEIOBHUIIIA.
binbmiicte cydyacHUX MoOjeNiel HaByaiKMcCs Ha aHIJIOMOBHOMY Marepiami, Mo
YCKJIAJHIOE iXHIO 1HTErpalil0 B OCBITHI CUCTEMH IHIIMX KpaiH. [ns edexTuBHOTO
BUKOPHUCTAHHS IITYYHOIO 1HTEJNEKTY B KOPEKIIHIA poOOTI HEOOX1THO pOo3poOHUTH
aJITOPUTMHU, SIKI BPaXOBYBaTUMYTh OCOOJMBOCTI MUChMa B PI3HUX MOBax Ta THUIIOBI
nucrpadivyHi MOMUIKY y KOXKHIN MOBHIHM cUCTEMI.

OkpiM TEXHIYHMX AaCIMEKTIB, 3aJMLIAETbCA BIJIKPUTUM TMHUTAHHS ETUYHOIO
BukopuctanHs LI y cnemiansHii ocBiTi. HagmipHa aBTroMaTu3aiiisi MOXKe 3HUKYBATH
pPIBEHb CaMOCTIMHOIO OBOJIOAIHHS HAaBUYKaMU MHUChbMAa YYHSIMHU, a TaKOX CIPHUSITH
3aJIEKHOCTI BIJI AJTOPUTMIYHUX M1IKa30K. HeoOxixHO 3a0€e3IeYnuT
MepCOoHaII30BaHUN TMIAX1J A0 BIPOBAKEHHS TaKUX TEXHOJOTIA Ta pO3pOOUTH
MEXaH13MHU KOHTPOJIIO SIKOCTI PEKOMEH/IaIlii, IO TEHEPYIOThCA MTYYHUM 1HTEIIEKTOM.

IlepcnekTuBM MogaNbLIIMX AOCTiAXKeHb. [lomanmbir moCHiKEHHS Mae OyTH
30CEepEKEHO Ha EKCIIEPUMEHTAJbHOMY BHBYEHHI €(QEKTUBHOCTI HEHPOMEpEX Yy
KOpeKIiitHii poboTi. HeoOXiHO BU3HAYMTH, YU MOXKYThb aJTOPUTMH HE JIMIIE
aHaTi3yBaTH Ta BUIIPABISATH MMOMUIIKU, & i CIIPUATH (OPMYBAHHIO HABUYOK MHUCHMA Y
niTew 13 gucrpadiero.

AKTyalnbHUM  HampsiMOM € po3po0Ka  aJanTUBHUX  QJITOPUTMIB,  SIKi
BpaxOBYBaTUMYTh THUIOBI  JgucrpadiuHi MNOMUIKM Y4YHS Ta  aBTOMATUYHO
reHepyBaTUMYTh BIJIMOBIAHI KOPEKIIiiHI BIPaBH.

HeoOximHO Takox po3poOUTH METOAM, $KI NaayTh 3MOTY Helpomepexam
IpallOBaTH 3 PI3HUMU MOBaMHU Ta a/IalITyBaTHCS A0 OCBITHIX CUCTEM KpaiH 13 PI3HOIO

rpaMaTUYHOI0 CTpPYKTyporo. lle chpusitume iHTErparlii MITY4HOTO I1HTENEKTY B
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MDKXHApPOJIHY OCBITHIO NPAKTHUKY.

Oxpemy yBary mOTpiOHO MPUAUTATH TUTAHHIM €THKH BukopuctaHHs I y
crerianpHid OocBiTi. BaxkmuBo chopmymroBaTi pekomMeHAarlii 1Moao Oe3meyHoro
3aCTOCYBaHHS HEHpoMmepex y poOoTi 3 AITbMH 13 MOPYIICHHSIMH MHUChbMa, 30KpeMa B
acriekTax KOH(IIEHIIMHOCTI JaHUX, IPO30POCTI aJIrOPUTMIB Ta 3armoOIiraHHS
HaMIpHIN aBTOMAaTH3aIlii OCBITHHLOTO MPOIIECY.

Takox HEOOX1THUM € CTBOPEHHS KOMIUIEKCHUX TIaTGopM, K1 00’ €THYBaTUMYTh
aBTOMaTHU30BaHy JIIarHOCTHUKY 3 aJallTUBHOIO TeHEPaIli€l0 KOPEKIIMHNX 3aBaaHb. Taki
TEXHOJIOT1] MOXYTh CTaTh €()EeKTUBHUM IHCTPYMEHTOM JMJis JIOTOMEAIB 1 MeJaroris,
CIPUSIOYN MOHITOPUHTY JWHAMIKH PO3BUTKY MHUCHMOBUX HABUYOK [IiTEH 13

nucrpadiero.
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XPOHIKA. MTOAII. KOMEHTAPI

CrpareriuHi opieHTHPH Ta iIHHOBALiliHi NPAKTHUKH YTBepPIKEHHSA

YKPaiHCHhKOI HANIOHAJIBHOI i/IECHTHYHOCTI B YMOBaX BOEHHOIO CTaHY

3 kBiTHs 2025 poky BiOyBcsi METO0JIOTTUHIM ceMiHap HaiioHanbHOT akageMii
nearoriyHuX Hayk Ykpainu «CTpareriydi OpieHTHUpHU Ta 1HHOBAIIMHI MPaKTUKH
YTBEPIKEHHS YKPaiHChKOT HAalllOHAIBHOI 1IEHTUYHOCT] B YMOBAaX BOEHHOTO CTaHY».

3axiJl, TNPUCBAYEHUN aKTyaJbHIA MpPOOJEMATUI]l B YMOBAX TIEPOIYHOTO
IIPOTUCTOSHHSI YKPaTHCHKOTO HAPOLY POCIMCHKIN BIHCHKOBIM arpecii, 00’ €JHaB y4eHUX
HAIIH Vkpainu, npencraBaukiB Komitety BepxoBHoi Panu Ykpainu 3 nurans Mosozai
1 ciopty, MiHicTepcTBa MOJIOI Ta CopTy YKpainu, MiHicTepcTBa 000poHU YKpainu,
IIPOBITHUX HAYKOBIIIB, MPEJCTABHUKIB TPOMAJITHCHKOTO CYCIIIIBLCTBA, MPECH, HAYKOBO-
MEJaroriyHux 1 MeJaroriyHuX MpaliBHUKIB 3aKJIaJiB OCBITH, a TaKOX YCIX
HeOal Iy XuX 10 MaitOyTHHOTO KpaiHU.

Ceminap BigkpuB npe3uaeHT HAIIH VYkpainu, nokrop ¢inocochkux Hayk,
npodecop, akagemik HAH Vkpainu, akagemik HAIIH VYkpainu Bacune Kpemeno,
SAKUW y MOTHBAIlIHIA MPOMOBI aKIIEHTYBaB yBary B Ha OCOOJMBOCTSIX Mepeodiry
pErioHaJIbHUX 1 CBITOBUX Moiid. Bacuns Kpemens Haronocus, 1o rmo0ani3alito 4acto
XMOHO CIPUHUMAIOTH SIK TPOIIEC BUHATKOBO 30JFMDKEHHS HAIllM 1 HApOJiB, CTBOPECHHS
€IMHOTO €KOHOMIYHOTO TMpocTopy Ta iH(opmartiiinoro momns. [Ipore ii Hacmigkom
TaKOX € MEePETBOPEHHS PEriOHANIBHUX CYNEepeYHOCTeN Ha I100aibHl, HAOYTTS LHUMHU
CYIIEPEYHOCTAMH BCECBITHHOTO MacmTaly. B Takux ymoBax KOKHa Jep)kaBa, ska
nparde OyTH KOHKYPEHTOCIPOMOXKHOI, TOBUHHA KOHCOJIIyBaTH Hallito, hopMyBaTH
CrijbHE OaueHHs HAIOHAIBHUX 1HTEpECiB 1 OyTH 37aTHOIO iX 3axuIIaTh. YKpaina
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