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BIBJIIOMETPUYHUI AHAJII3 JOCJII)KEHb 3 HABUAHHSI YAT-BOTIB:
KJIOUYOBI HOHATTS TA TEHAEHIIIT

AHoTanis. bibmioMeTpu4HMI aHaJi3 MPOBEACHO 3 METOI0 BH3HAYCHHS aKTYyaJbHUX HAIPSAMKIB i
TIPIOPUTETIB MOCTIKCHb y Tally3l HaBYaHHSA 9aT-OOTiB — MPOTPAMHUX arcHTIB, 3aTHUX BECTH
NpUpoIHKH Aianor. JlociikeHHsI BAKOHAHE Ha OCHOBI OIpaIfoBaHHs 549 HayKOBUX JDKEpen 3 6a3n
JaHuX Scopus, NPHUCBSYEHHMX 3a3Ha4yeHiil mpobOieMaTuil. AHai3 BUSIBHB CTIMKE 3pOCTaHHS
KUTHKOCTI BIMOBIMHUX MyOmikamii, mounHarouu 3 2018 poky, IM0 CBIAYNTH MPO MiJABHUIICHHS
aKTYyaJIbHOCTI I[i€i TEeMaTHKU B OCTaHHI POKHU. 33 pe3yJibTaTaMU KJIACTEPHOTO aHali3y KIIIOYOBHX
CJIIB BUOKPEMJICHO YOTHUPU OCHOBHI HANpPSIMKH JOCII/KEHb: ONpAILIOBaHHS NPUPOTHOT MOBH,
3aCTOCYBaHHS BIANOBIJHUX TEXHOJIOTIH y pi3HUX cdepax KUTTS CYCHIJIbCTBA, BHKOPHUCTAHHS
METO/IiB MAIIMHHOTO HABYAHHS JJIsI ONPAIIOBAHHS IIPUPOIHOI MOBH, a TAKOXX 3aCTOCYBAaHHS 4aT-
0oTiB y HaBuaHHI Ta cdepi mocayr. Y cdepi omnparroBaHHI TPUPOAHOI MOBH (OKYC CYIacCHUX
JOCIIKEHb pOOUTHCS Ha TIpo0IeMax 0OYHCITIOBAIBHOT ITHTBICTHKH, MOJICITIOBAHHI Ta MAIIMHHOMY
PO3YMiHHI TpPUPOAHOI MOBH, 30KpeMa Ha 3aJadaXx po3Mi3HaBaHHA MOBJIEHHA. [IpoBimHi
JOCIIKCHHST 3aCTOCYBaHb INTYYHOTO IHTENEKTY B il Taldy3i CTOCYIOTBhCA BiJNOBITALHOTO Ta
€TUYHOTO BUKOPHUCTAHHSI CYYaCHMX BEIMKHX MOBHHMX MOJIENICH Ta PO3MOBHHX arcHTIB, SIK-OT
ChatGPT, Gemini, Claude, y ramy3sx OCBITM Ta OXOPOHH 3JI0POB’s. AKTHBHO pPO3pPOOJISIOTHCS
METOJIY MAalIMHHOTO HaBYaHHS MJIsl CTBOPEHHS BIPTYyaJbHUX IHTENIEKTYaJIbHUX IOMIYHHMKIB,
NPUPOTHOMOBHHX 1HTep(eiiciB KOpUCTyBaya Ta IHIIMX CHCTEM OIPALOBaHHS MPUPOIHOI MOBH,
30KpemMa IJisl 33ja4 JIarHOCTHKM B MenuuuHi. KitouoBi 3actocyBaHHsI 4aT-OOTIB BHSIBIEHO B
CHUCTeMaxX aJaNTHBHOIO HaBYaHHS, YIPABIiHHA 3HAHHAMH Ta OOCIyroBYyBaHHS KIIi€HTIB. 3a
pe3yapTaTaMy aHaJli3y BU3HAYEHO HANOIIBII 3HAUYII MOHATTSA B KOXKHIN 3 AOCHIIPKYBaHHUX cep
JUISL OKPECIIEHHS TPIOPUTETIB MOAANBIINX JOCIIKEHb y Tally3] HaBUYaHHS 4aT-00TiB. Y MepCreKTHBI
TUIAaHYETHCSI ITPOBECTH CUCTEMATUYHHH JIITEpaTypHHUI OTJISL 3 aBTOMATH3alli€l0 OKPEMUX €TalliB 3a
JIOTIOMOT'010 BEJIMKMX MOBHHX MoJjielield. 30Kpema, Iepe10aqaeTbcsi BUKOPUCTATH TaKi MOAENI JUIs
AaBTOMATHYHOI Kiacuikamii aHOTAaIiil JOCIIKEHb 32 KPUTEPIIMU BKIFOYCHHS/BUKIIOUCHHS Ha
eTami CKpWHIHTY. ABTOMAaTH3allisl €TaliB CHCTEMAaTHYHOI'O OISy 3a JONOMOTOI0 MITYYHOTO
IHTENIEKTY BIIKPUBA€ 3HAYHI MEPCHEKTHBH ISl IPUCKOPEHHS HAYKOBHX JOCIHIDKEHB, 30KpeMa B
OCBITHiH ramy3i Ha 3acajax JOKa30BOTO IiAXOTY.

KirouoBi cjoBa: HaB4aHHSA 4YaT-0OTIB; ONMpPAIIOBAaHHS NPHPOTHOI MOBH; MAIIMHHE HABYaHHS;
6i0ioMeTpUYHUI aHaNi3; CHCTEMAaTHYHIH OTIIA JIiTepaTypH; BEIUKI MOBHI MOJIEII.

1. BCTVYII
IlocTanoBka npo6aeMu. PO3BUTOK MITYYHOTO 1HTEIEKTY Ta TEXHOJIOTIH OMpaIfOBaHHS

IPUPOIHOT MOBU 3YMOBIIIOE CTPIMKE 3pOCTaHHS IHTEPECY A0 CTBOPEHHS MPOTrPAMHUX areHTIB,
3MaTHUX BECTH NMPUPOJIHUN diayior — Tak 3BaHUX 4ar-00TiB. IIpoBinHi IT-kommaHnii, Taki sk
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Google [1] - [6], Microsoft [7], [8], Meta (Facebook) [9] — [11], OpenAl [12] — [16] akTtuBHO
NPAIIOIOTh HAJl PO3POOKOI0 YaT-00TIB Ta BEMMKUX MOBHHMX MOJENEH, IO iX MiIATPUMYIOTh.
Yemimui npoektr Ha Kinrant ChatGPT Big OpenAl [17] neMOHCTPYIOTh 3HAYHMI MTOTEHITiAI
3aCTOCYBaHHSA TaKHUX CHCTEM Y PI3HOMAaHITHHX cdepax JIOACHKOI JisUIbHOCTI. Y BKa3aHUX
JTOCJTIJDKEHHS MOKHA BUIUTMTH JB1 OCHOBHI IpyIH 3a7a4: 1) HaBUaHHS (BUKJIaJaHHS Ta YIIHHS)
CTYJIEHTIB; 2) MOOy10Ba 4aT-00TiB — CUCTEM THUITY «ITUTAHHS-BIIMIOBIIbY, SIKI HABYAIOTH BIIACH1
MoJedl 3a JaHMMH, OTPUMAaHHMHU BiJ KopucTyBada. BogHouac mocTae HH3Ka BaKIMBUX
HAYKOBUX Ta MPAKTHYHHX 3aBJIaHb 1010 €PEKTUBHOTO HABYAHHS TAKUX CHCTEM, 3a0e3MeYeHHs
iX HaAIMHOCTI, OE3IEKN Ta €TUYHOCTI.

Yar-60T SK TPHUPOTHOMOBHI CHUCTEMH INTYYHOTO IHTEJIEKTY MAlOTh BEIWYC3HUN
MOTEHIAN JJIs TiJBHINCHHS €(QEKTHUBHOCTI Ta SKOCTI PI3HOMAHITHUX BHUIIB JIIOJICHKOT
JiSUTBHOCTI MUISIXOM aBTOMATH3AIlil PyTHHHUX MPOIIECiB, HAAAHHS IHTEICKTYaIBHOT I ITPUMKH
KOpHCTyBa4aMm, 3a0e3MeUeHHs epCOHai30BaHOT0 HAaBYaHHS TOIIO. Y CHINIHI pO3POOKH y Iii
raimy3i 34aTHI y TEpCIeKTUBI JIOKOPIHHO 3MIHUTH XapakTep B3aeMOJii JIIOIUHH 3
KOMIT IOTEPHUMHU CHCTEMaMHU, MiJBUIIUTH MPOAYKTUBHICTh Mpalli Ta HaBYaHHS. Pa3om 3 Tuwm,
BUPIIICHHS €TUYHHUX Ta 0€3MMEKOBHUX MPOOJIEM € KPUTHYHO BOKIMBUM JIJISl BIPOBAHKCHHS IIUX
TEXHOJIOT1H B IHTEpecax CyCIiIbCTBA.

AHaJi3 ocTaHHIX AocaizkeHb i myOJikauiii. Y ramy3i cTBOpeHHs Ta HaBYaHHS 4aT-
0O0TIB aKTUBHO MPALIOIOTH SIK HAYKOBIIL, TaK 1 po3poOHuku IT-kommnaniit. OkpeMi acniekTy i€l
POOJIEMATUKH BUCBITIIOIOTHCSA Y HU3I MyOikamiid. 30KkpeMa pe3ynbTaTd MOIIyKy y 01031
DeepLearning. Al [18] 3a 2019-2023 pp. HagaloTh MOXJIMBICTH BHOKPEMHTH HACTYIHI
NPaKTUYHO PO3B’sI3aHi 3a/1a4i:

— 3 2020 poky uar-60otu (Generative BST Big Facebook ta Google Meena) mosxxHa
BUKOPHCTOBYBATH TSI KOpomKux dianocieé na 3acanivri memu [19], [20];

— 3 2023 poky Microsoft Hagae MoOxJIMBICTh BUKOpUCTaHHs 4aT-00TiB y Office 365 Ta
Windows anst nokpawenns npooykmusnocmi [21];

— 3 2020 poky 4ar-00TH aKTUBHO 3acmocosylomuvcs 6 OisHeci JUIsl 00CIYrOBYBAaHHS
KJIIEHTIB, MPOJIAXy TowIo [22];

— 32023 poky Google ta Microsoft yBosaTh yaT-00TH Y nowykosi cucmemu [23].

Crarti y 61031 DeepLearning. Al Bka3yloTh TakOX Ha MPOTAJIMHU 3HAaHb Ta BLAKPUTI

npo0JeMH, 1110 ICHYIOTh y JaHil raiy3i:
— MeIMU4HI 4aT-00TH MOXXYTh CTAaBUTH IIOMUJIKOBI Jl1arHO3u [24];
— Taki 4ar-0otH, sk-To BlenderBot 3 Ta Galactica, MOXyTh BUSBIATH YHEpPEIKEHICTb,
TOKCUYHICTh Ta MepeKkpyuyBaTH Qaxtu [25];
— 3aBHCOKa BapTiCTh PO3TOPTaHHS BEJIMKHX MOBHUX Mojenel [26];
— HEeAOCTaTHS MPO30pICTh MOJIeNel YaT-00TiB MOXKe BUKIMKATH €TUYHI MUTaHHsA [27].

AHai3 OCTaHHIX JOCIiKEHb 1 MyOiKalliil BUSBIs€ HEOOX1HICTh KOHCOIIAIT 3yCUIIb
JUIsl BU3HAYEHHSI aKTyaJbHUX HANpsAMIB 1 MPIOPUTETIB JIOCIIKEHb 3 METOI0 €(EeKTHBHOIO
HABYaHHS 4aT-00TiB.

Mera pociigskeHHsl: Ha OCHOBI Oi0JIOMETPUYHOrO aHali3y BH3HAUUTH KITFOYOBI
MOHSTTS, aKTyaJdbHI HAMpsIMKKA Ta TEHIEHIlI MOCIIHKeHb y Tajdy3l HaBuaHHS 4aT-O0TiB —
MPOTPaMHUX areHTIB, 3JaTHUX BECTH MPUPOHUAMN JTiaJIoOT.

2. METOAUKA TOC/IIKEHHSA

BiamoBigHO 10 METH BU3HAYEHO TaKl 3ABAAHHA TOCTiIKEeHH:
1) mpoBectu OiOMIOMETPHYHHMI aHAI3 JKepen 3 MpoOJIeMU HaBYaHHS 4aT-OOTIB JUIs
BU3HAUCHHS KJIIOYOBUX TOHSTH JOCIIKESHHS,
2) BU3HAYMTHU HAMOULIBII 3HAYYII KJIOYOBI MOHATTS JOCITIHKEHHS Ta MOOYIyBaTH KapTy
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X 3B’SI3KiB.
MeTtoau 10CaiIKeHHS

—  OibniomempuyHull aHani3 PE3yNbTATIB MOMIYKY VIS a) BUSBJICHHS XPOHOJIOTTYHOT MEXKI,
MMOYMHAIOYH 3 SKOI CIIOCTEPIraeThCs CTIMKE 3pOCTaHHS KUTBKOCTI ITyOJTIKaIlii 3a TEMOIO
JOCIIJKeHHST; 0) Al CTBOPEHHS KapTH 3B’S3KIB KJIIOUOBHUX CIIiB; B) JJISl TPYIyBaHHS
KIIFOYOBHX CIIIB Y KJIacTepH; T') AJisi BUSHAYEHHS KIIOYOBUX MOHATH AOCTIIKEHHS;

— BHUKOPHUCTAHHS GeIUKUX MOBHUX MoOeneli s TEHepalii MNPHUITYIIEHb MO0 Ha3B
KJIACTEPIB KIIFOUEBUX CIIIB.

3. PE3YJIBTATHU

st GiGmioMeTpuyHOro aHamizy Oyino oOpaHO HayKOMETpUYHY 0a3y maHuxX Scopus
BunaBHuITBA Elsevier sik oaHy 3 HalOUpMX pedepaTuBHUX 0a3 AaHUX, IO IHAEKCYE OLIbIIE
42 THC. IEepiOANYHUX BUIAHB Ta MICTUTH MEPEBAKHO SKICHI HAYKOBI JPKEpesa 3 TEXHIYHUX,
NPUPOTHUYNX, MEANYHUX Ta CYCHUIBHUX HAYK, IO POOHTH i pepe3eHTAaTUBHOIO IS aHAITi3y
nyOJikanid 3 mpoOJieMaTHKH HaBYAaHHS 4aT-O0TIB HA CTHKY KUTBKOX HAYKOBHX Tally3ew.
30ayiaHCcOBaHE MOKPUTTS PI3HUX HAYKOBHUX IUCLUIUIIH Yy Scopus 3a0e3nedye HEOOXIIHY
MOBHOTY JUTsl BUSIBJICHHSI KJTFOYOBUX TEHICHIIIH Ta HANPSMKIB JOCIIDKEHb B 00paHiii ramysi.

Jns BU3HAYCHHS, B SIKMX POOOTaxX 3yCTPIUAIOThCS KIIOYOBI TMOHSTTS JOCIIKSHHS
«HaBUaHHS» Ta «Jar-0otm», 18 mucronama 2023 poky Oysi0 BUKOHAHO IOIIYK y 0a3i Scopus
[28]. BizOupanuch Ti TOKYMEHTH, y Ha3Bax, aHOTALISAX Ta KIIFOYOBHUX CIOBAX SKUX OJHOYACHO
3ycTpivaiuch ciioBa «chatboty i «training» (puc. 1).

Scopus Q Search  Sources  SciVala

Welcome to a more intuitive and efficient search experience. See what is new

Advanced query (o )

Search within Search decuments * X
Article title, Abstract, Keywords h chatbot AND training

[ Save search
L) Setsearch alert ~+ Add search field Reset
Documents  Preprints  Patents  Secondary documents  Research data 71
549 documents found N Analyze results 7
Refine search [] A~  Export v Download ~ Citation overview  se+ More Show all abstracts ~ Sort by Date (newest) v B =
Document title Authors Source Year Citations
Search within results
Article + Open access
|:| 1 Exploring the design and utility of an integrated web-based Ashton, LM., Adam, M.T., International Journal of 2023 0
Filters chatbot for young adults to support healthy eating: a qualitative Whatnall, M., ...Hansen, V., Behavioral Nutrition and
stud Collins, C.E. Physical Activity, 20(1),
Year N ly y: ¥, 2001
9
@ Range O Individual Show abstract ~+  View at Publisher 2 Related documents
Article
[P igating ChatGPT and cyb ity: A perspective on topic Okey, 0.D., Udo, E.U, Computers and Security, 2023 0
b i modeling and sentiment analysis Rosa, R.L., Rodriguez, D.Z., 135, 103476
- R Kleinschmidt, J.H.

Puc. 1. Pe3ynomamu nowyky 6 6azi Scopus 3a crosamu «chatboty i «training»

3aranbHa KUIBKICTh JOKYMEHTIB — 549; po3mojil JOKYMEHTIB 3a pOKaMH IOJaHO Ha
puc. 2.

[Tepersi KIFOYOBUX CIIIB MOKA3Ye, 110 HAWOUIBIII 4aCcTO Cepell HUX 3yCTPiuaroThCs TakKi:
Chatbot (244 pa3u), Chatbots (221), Artificial Intelligence (126), Natural Language Processing
Systems (90), Natural Language Processing (90). BmnopsakyBaHHS KIIOYOBHX CJIiB 3a
andaBiTOM HaJla€ MOKIUBICTh BU3HAYHTH, K1 3 HUX BIIPI3HSAIOTHCS JIUIIIE 32 YUCIOM (B OJTHUHI
Ta y MHOKHHI), Ta IPU3BECTH BC1 10 OJTHUHH:

— Chatbots € maoxxuHO10 Big Chatbot;
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— Conversational Agents € MHOxuHOIO Big Conversational Agent;

— Convolutional Neural Networks € maoxxunor Big Convolutional Neural Network;

— Customer Services € mHokuHOIO Big Customer Service (Customer-service);

— Dialogue Generations € mHOkuHOO BiJ Dialogue Generation;

— Humans € mHoxuHO0O Big Human;

— Large Language Models € muoxxunoto Big Large Language Model,

— LSTM e abpesiaryporo Long Short-term Memory;

— Machine-learning € curonimom Machine Learning;

— Mobile Applications € mOxHHOIO Bix Mobile Application;

— NLP e abpeBiaryporo Bim Natural Language Processing (NAtural Language
Processing);

— NLU e abpesiarypoto Big Natural Language Understanding;

— Reinforcement Learnings € mHOxuHOIO Bix Reinforcement Learning;

— Virtual Assistants € MHO>XHHOIO Bin Virtual Assistant.
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Puc. 2. Po3nodin pezynomamie nouiyky 3a pokamu

3HaiifieHi JOKyMeHTH Oynu excrioptoBani y ¢opmarax CSV [29, c. 30] ta BibTeX. V¥
¢daiini CSV Oynu BUKOHAHI 3aMiHU KJIIOYOBHX CIIIB Y MHOKHHI Ta abpeBiaTyp Ha KIIFOYOBi
CJIOBa B OJTHUHI.

Jnst BukoHaHHs 610i0MeTpUUHOTO aHaizy 0yB Bukopuctanuit VOSviewer 1.6.20 [30]:
Create...~ Create a map based on bibliographic data — Read data from bibliographic database file
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— Scopus.

KapTa cTBOprO€ThCS 3 TAKMMHU MapaMeTpaMu: TUI aHAIi3y — 32 OJHOYACHOIO TOSBOIO
TepMiHY (co-occurence); OAUMHUIIS aHATI3y — yCi KIIFOYOB1 CIIOBA; METO/ MMiJIPaXyHKY — IIOBHUN
nigpaxysnok (full counting). VOSviewer aBTOMaTH4HO TPYITy€e KIIFOYOBI CJIOBA Y KJIACTEpH Ha
OCHOBI X CEMaHTHYHOI OJIU3HKOCTI Ta Bi3yasi3ye pe3yJlbTaTH Ha KapTi, BUKOPUCTOBYIOUHU Pi3HI
KOJIOPH JIJIs TIO3HAUCHHS OKPEMUX KIIACTEPiB.

3aranpHa KUTBKICTh KITFOYOBHUX CTiB — 3705 — Moxke OyTH 3MeHIIeHa 10 58 BiIKHIAHHIM
TUX 3 HUX, IO 3yCTpidaloThesl MeHIIe HiX 12 pasiB. I3 BiniOpaHux ciiB JOAAaTKOBO BHIIYYEHO
CJIOBO «article» sik Take, 10 He € crenupIYHUM ISl TIOITYKOBOTO 3aIUTY.

[TobynoBany kapty (Tabu. 1) momano Ha puc. 3.

engineering education
knowledge based systems e-learning
- himan computer nteracion (el care )
T () e
() A -
| chatbot Y FTEETEN
“ - @

Puc. 3. Kapma 36’s3xi6 kntouosux cnie

Tabauys 1

P03l'l0[li.]'l KJIIOYOBHX CJiB 3a KJacTepaMmu

Kurouose ciioBo Kuaacrep 3HauymicTs

SAvg. pub. year
SAvg. citations

WOccu rrences
SAvg. norm. citations

WLlnks
WTotaI link strength

w
]
[N
N
N

24 12021.2083| 3.7917 |0.5908
36| 120 | 27 |2021.1111|12.8519|1.8358
36| 102 | 26 |2020.4615| 9.4231 |1.1619
36| 88 | 24 |2021.5833| 6.2917 | 1.02
90 | 18 ]2020.7222| 8.8333 |0.9379
33| 96 | 23 |2020.4348| 8.4348 |1.0096
32| 123 | 32 [2020.9375| 6.0938 |0.8055
32]114|33]2020.1515|16.1515|2.0909 6

NFRrWw

w

R
w
~
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KiouoBe cjioBo Kaacrep| _ 3HauymicTh

WLlnks
WTotaI link strength
WOccurrences
SAvg pub. year
SAvg. citations
SAvg norm. citations

w
-
[{o)
~

16| 2021.25 | 4.4375 |0.6438
30| 113 | 24 12020.7917| 4.8333 |0.6383
29| 54 | 14|2021.0714)| 4.0714 |0.5852
28| 61 | 14]2021.9286] 3.5 |0.6501 2
28| 60 | 12(2021.1667| 1.4167 |0.2476
27| 51 | 12|2020.4167| 9.3333 |0.9633
24| 53 | 13]2020.8462| 7.5385 |0.6933
23| 52 | 15]2020.0667| 9.0667 |1.1396
17| 37 | 12| 2020.75 |11.5833| 1.343
52| 452 |126]2021.3333| 9.8571 |1.8428 6
47]203 |50 | 2020.18 | 18.68 |1.9112 1

text processing

long short-term memory
state of the art
language model
guestion answering
information retrieval
embeddings
reinforcement learning
response generation
artificial intelligence
conversational agent

human 37| 266 | 60 |2022.1167|15.7667|2.7326 2
adult 29(117|17|2021.9412| 17 |2.3017
training 29| 84 |22(2021.7727|16.7273|3.5069 2
male 27| 94 | 13|2021.4615/23.3846|3.0896 1
medical education 27| 66 | 12| 2022 |3.5833]0.557
female 26| 101 | 16 | 2021.375 |22.6875|2.6942
controlled study 26| 76 | 15| 2022.2 9.2 |1.6989 1
health care 26| 67 | 15| 2021.4 3.6 | 051
mental health 25| 56 | 13]2021.3846|22.6154|2.2811
chatgpt 24|124 35| 2023 4.8 ]1.4989 2
education 24| 77 | 19]2021.1053|12.4211|3.3792 1
covid-19 23| 47 | 13|2021.9231| 3.5385 | 0.884
review 19| 70 | 12 |2021.9167| 34.25 |3.3067 2
large language model 19| 50 | 12| 2023 |2.9167 |0.9108 2
natural language processing 505 |100| 2021.28 | 6.29 |(1.1837 6
natural language processing systems 52| 484 | 90 |2020.7667| 5.5667 |0.6711 3

50| 276 | 51 |2021.4314| 8.9412 |1.0081
46| 265 | 56 |2021.1429| 5.6607 |0.6799
42123540 | 20215 4.1 10.6042
37(165 | 25| 2022.56 1.6 |0.5094 2
37| 153 | 26 |2021.0769| 3.4231 |0.4283
35| 67 | 15)2021.0667|13.3333|1.5093 3
29| 61 | 14]2020.8571) 8.9286 |1.7491 2
26| 53 | 12]2020.9167| 6.4167 |0.7242
24| 82 | 14]2021.1429| 1.4286 |0.3373

machine learning

deep learning

natural languages

language processing

learning algorithms

virtual assistant

user interfaces

convolutional neural network
query processing

diagnosis 24| 53 | 13]2021.5385| 9.8462 |1.3824 2
chatbot 56|1065(365| 2021.137 | 6.3014 | 0.901 6
learning systems 46| 223 | 43 |2020.2326| 7.186 |0.4899 3
students 42| 176 | 38 |2020.9737| 8.2105 |0.9839
e-learning 35| 128 | 37 |2020.8378| 5.0541 |0.6268
learn+ 27| 53 | 13]2021.7692| 3.9231 |0.6622 2
sales 26| 64 | 17| 2021 |5.5882|0.6926

26| 53 | 14]2019.8571 6.0714 |0.5181
26| 51 | 13]2019.5385|15.5385|0.7796
25| 62 | 18]2020.8889| 6.5556 |1.4229
24| 58 |12| 2021 |9.5833| 241
24| 49 | 15| 2021.2 | 4.2667|0.4819
24| 46 | 12| 2020.75 | 4.5833]0.4115

human computer interaction
knowledge based systems
personnel training

curricula

customer service
engineering education
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VY 1abi. 1 BUKOPUCTOBYIOThCS Taki mo3Havyenus [29, c. 6, 38]:
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KJIIOYOBE CJIOBO — BHU3HAYCHUH aBTOPOM ab0 CHCTEMOK iHICKCYBaHHS TEPMiH,
XapakTepHUH AJIs MyOJTiKaItii;

KJIacTep — HOMEp IPYIH KIIFOYOBUX CIIIB;

WLinks — KIIBKICTB 3B’SI3KIB CJIOBA 3 1HIIIMMU CJIOBAMHU;

Wrotal link strength — 3arajibHa CHJIa 3B’SI3KIiB CJIOBA 3 1HIIMMH CJIOBaMHU (TYT KiJIBKICTb
nyOJTiKamii, y SIKUX J1Ba TEPMIHU 3yCTPIYaIOTHCS pa3oM);

Woccurrences — KITTBKICTh JOKYMEHTIB, Y SIKUX 3yCTPIYAETHCS KIIFOUYOBE CIIOBO;

Savg. pub. year$ — cepemHiii pik myOsTiKamii JOKYMEHTIB, Y SIKUX 3yCTPIYa€ThCs KIIFOYOBE
CJIOBO;

Savg. citations — CEPEIIHS KUTbKICTh IUTYBAaHb JOKYMEHTIB, Y SIKUX 3YCTPIYa€ThCS KIIOYOBE
CJIOBO;

SAvg. norm. citations — CEPEIHS HOpMasi30BaHa KUIBKICTh IIUTYBaHb JTOKYMEHTIB, Yy SIKUX
3yCTPI4a€THCS KIIFOYOBE CIIOBO;

3HAYYIICTh — OOYHMCITIOETBCS SIK CyMa, JIe JJIsl KOKHOTO KIIFOUOBOTO CJIOBa OOMPAETHCSI
2, SIKIII0 BOHO Ma€ HAMO1IbIIe 3HAaYEHHS 32 KOJIOHKOIO (IT03HAYCHI 30JI0TUM KOJILOPOM),
Ta 1, SKII0O BOHO Ma€ 3HAYCHHA, IO Nepeaye HaibOinpmomy (mo3HaueHi cpiOHUM

KOJIbOPOM).

Y nonmaTky mOJaHO pe3yJabTaTH 3acTOCyBaHHs reHepaTUBHUX dYar-0otiB ChatGPT
(GPT 3.5), Bing (GPT 4.0, 3 pexumu), Claude 2 ta Google Bard mis Bu3HaueHHs iMEH
KiactepiB (Tadu. 2).

Tabauys 2

Imena kiacTepiB KJIIOYOBHX CJIiB

IIpono3uii Bix 4aT-60TiB

Oo6pane iM’s1

Advanced Language Processing and Al Applications (A.1);
Language Processing and Information Retrieval (A.2); Natural
Language Processing (NLP) (A.3); Natural Language
Understanding and Generation (A.4); Natural Language Processing
Applications (A.5); Technical NLP (A.6)

OnparroBanHs npupoHoi MoBu / Natural
Language Processing (A.3)

Al in Healthcare and Social Context (A.1); Al in Healthcare and
Education (A.2); Artificial Intelligence (A.3); Artificial Intelligence
and Health Care (A.4); Conversational Al and Impacts (A.5);
Applications of NLP (A.6)

3acTocyBaHHSI TEXHOJIOTII ONpaIfoBaHHs
NPUPOAHOI MOBH B  CYCHIIBCTBI  /
Applications of Natural Language
Processing in Society (A.6, A.5, A.1)

Core Technologies in Natural Language Processing and Machine
Learning (A.1); Machine Learning and User Interaction (A.2);
Machine Learning (A.3); Natural Language Processing and
Machine Learning: (A.4); Core Al and ML Techniques (A.5);
Machine Learning and Deep Learning for NLP (A.6)

3aCT00yBaHH$I MAalllMHHOI'O HaBYaHHA 1JIA
OTpaIfOBaHHA  TPUPOAHOI  MOBH  /
Application of Machine Learning for
Natural Language Processing (A.6, A.4)

Educational and Service-oriented Al Applications (A.1); Al in
Education and Customer Service (A.2); Learning Systems (LS)
(A.3); Chatbot and Education (A.4); Al for Training and Customer
Service (A.5); Chatbots and Learning Systems (A.6)

UYar-60oTy B HaBUaHHI Ta cdepi mocayr /
Chatbots in Education and Services (A.1,
A2, A4 AB5)

KPUTHYHOI

3amyuyeHi BeJTMK1 MOBHI MO/JIeJ1 TeHEepYBaJlu JEK1JIbKa BapilaHTiB HAa3B Ta OMKCIB KJIACTEPIB
Ha OCHOBI aHaJII3y KJIFOUOBHX CJIIB, SIKI BXOJATH A0 iX cKiaxy. [l KOXKHOTO KilacTepy HaBe/IeH1
BC1 3aIIPOTIOHOBAH1 MOJENISIMU BapiaHTH 3 Mo3HadeHHsIMH A.1, A.2 1 T.1H.

Bubip octaTouHHX Ha3B KJIacTepiB, MPEACTABICHUX Y CTOBII «O0pane iM’s» Tabi. 2 1K
YKpaiHChKOIO, TaK 1 aHIIMCHKOIO MOBAaMH, 3[IHCHIOBABCS ILUISIXOM PETENBHOIO aHali3y Ta

OLIHKA aBTOpaMM BCIX 3TE€HEPOBAHHX PI3HUMH MOJEISAMU IPOMO3ULIH.

KirouoBuM#  KpUTEpisiMH BiOOPY CTajdd 3MICTOBHICTB, YITKICTh, JIAKOHIYHICTH Ha3B 3
OJIHOYaCHUM MaKCHMaJThbHO TOBHUM OXOIUICHHSIM KJIFOUOBUX TEPMIHIB y CKJIa/Ii KJIaCTEPiB.

OOpani Ha3BU KJIACTEPIB HE JIMINIE y3araJIbHIOIOThH iX 3MICT, & i JIOTIYHO Bi1IOOPaKaIOTh
BUSIBJICHI 32 pe3yabTaTaMu 0i0J110METPUYHOTO aHaAIi3y OCHOBHI HANPsIMH JOCHIKEHb y Taly3i

187




DOI: 10.33407/itlt.v101i3.5622 ISSN: 2076-8184. Indopmariiini Texuomorii i 3acodu napuaums, 2024, Tom 101, Ne3.

HaBYaHHSA 4aT-00TiB: 1) 0a30Bi METOAM OMpAIOBAHHS MPHUPOIHOI MOBH; 2) 3aCTOCYBAHHS
BIJIMOBITHUX TEXHOJOTIM Yy pi3HUX cdepax CyCHiIbHOI MisIBHOCTI; 3) BHUKOPHUCTaHHA
MAIIMHHOTO HAaBYaHHS SK MPOBIAHOTO IHCTPYMEHTApil0 PO3POOKH CHCTEM OIPAIFOBAHHS
NPUPOJHOMOBHUX JAaHMX; 4) CIIEKTP KJIIOUYOBHX 3aCTOCYBaHb 4aT-00TiB, 30KpeMa B OCBITHIH
raixy3si Ta cdepi mocayr.

OTxe, ocTaToyHM BUOIp HAa3B KJIACTEPIB CTAB PE3YJIbTATOM IOEIHAHHS MOKIMBOCTEH
BEJIMKMX MOBHHMX MOJIENICH 3 EKCIIEPTHOK JAYMKOK aBTOPIB 1 IPYHTYETbCS Ha YITKHX
OOTpYHTOBaHMX MO3MIIISX, CHPSIMOBAHWX HAa YHMKHEHHS HEBH3HAUYCHOCTEHW y TPaKTyBaHHI
OTPUMAaHUX PE3yJIbTaTIB.

Ha puc. 4 npencraBieHo KapTy 3B’S3KiB KIIFOUOBUX CIIiB 31 3HAYYIIICTIO HE MeHIIe 1,
TOOTO HaWOLIBII 3HAYYIIUX KIFOUYOBUX CIIIB, 110 HAJIEKATh JI0 YETBIPKH BHUIIJICHUX KJIACTEPIB.
Jlana kapra J03BOJISIE TMPOAHATI3ZYBATH B3a€MO3B’SI3KM MK IEHTPATBHUMH IOHSATTIMHU
JOCTIIPKEHHS Ta Bi3yalli3yBaTy MPOBIiJIHI HAIPSIMKHU B MEKax KOKHOTO KjacTepa.

Clbslemliguiey) 0000 (uammnea
\DauelagRuzEeunders anding o)

= & e Y
knowledge based systems | | chatbot |

ontroiied stud)

\m ﬁ;;érmnnél tréi;nﬁg J W

izgoosis

Puc. 4. Kapma 36 ’a3xi6 HaulbOinbd 3HAUYWUX KTIOYOBUX CIlI8

[ToGynoBa mi€i (QokycHOI KapTH 3[iliCHIOBajach 3 METOI0 KOHIIEHTpalil yBaru Ha
HAlOUIbII BaXXJIMBUX KIIOYOBUX CJIOBaX, BIIIOpaHMX 3a NPUHLUIIOM MAaKCUMaJbHUX Ta
nepeAMakCUMalIbHUX 3HAYeHb HU3KH NMOKa3HUKIB (KUIbKICTh 3B’43KiB, 3arajbHa Bara 3B’ s3KiB,
KUIBKICTb 3rajlyBaHb y IMyOJIIKaIlisiX, CEPEe/IHI 3HAUE€HHS POKY IyOJIiKallii, IMTOBaHOCTI TOLIO).
Bisyani3zauist HaiOIbII 3HAUYIIMX TEPMIHIB Ta X B3a€EMO3B’SI3KIB J1a€ 3MOTY 11eHTU(IKyBaTH
MPIOPUTETHI HAMPAMKH y KOXKHIM 3 JOCHIKYBaHUX cep s OKPECIIEHHS MepCHeKTUBHUX
HanpsAMKiB MailOyTHIX HAYKOBHX MONIYKIiB.

Takuii miaxia A03BOJISIE JETaldi3yBaTh 1 MOTJIMOWTH BHCHOBKH, 3p00OJieHI Ha OCHOBI
3arajibHOi KapTH KJIFOYOBHUX CJIiB, KOHLIIEHTPYIOUUCH O€3M0CepeIHBO Ha IIEHTPATbHUX MOHATTSIX
HaBYaHHS 4aT-OO0TiIB SIK MPOBITHUX areHTIB IITYYHOTO 1HTENEKTY.

4. BUCHOBKHA

1. biGmiomerpuunuit anami3 549 mxepen 13 6a3u Scopus 3 MpoOIEeMU HaBYaHHS 4aT-00TiB
HAJIaB MOXIIUBICTb:

a) BUSIBUTH HIDKHIO XPOHOJIOTTYHY MexXy (2018 pik), MOUMHAIOYH 3 SIKOT CIIOCTEPIra€ThCs
CTiliKe 3pOCTaHHs KUTLKOCTI MyOTiKaIliii 3 HaBYaHHS 4aT-00TiB,;

0) BUCJIOBUTH MPUITYIICHHS PO TE, [0 MPUYUHOIO CYTTEBOTO 3POCTAaHHSI KIIBKOCT1 pOOIT
y 2023 pomi (Ha 55 nmopiBHsHO 13 2022 pokom) € mosiBa y Binkputomy aoctyni ChatGPT ta
MOB’SI3aHUH 3 IIMM CIUIECK IHTEpeCy HAayKOBOi CIIJIBHOTH 1O TEMAaTHKH BEJIUKHX MOBHHX
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Mojielel Ta 4aT-00TiB: Il MIATBEPIKEHHS YHM CIIPOCTYBAaHHS I[bOTO MPHUIYIICHHS MOXHA
NpOaHaIi3yBaTH KOHTEKCT KIIOYOBHMX CliB y mnyOmikamisx 2023 poky Ha mnpeaMer
oesnocepennix sragyBaHb ChatGPT a6o GnmM3bKMX 0 HBOTO CHUCTEM, a TAKOX PO3TISHYTH
JMHAMIKY [IUTYBaHb npaik, npucesiueHnx ChatGPT, B inmmx poOoTtax 3a 1ei nepion;

B) 4 KJIacTepH aBTOPCHKI Ta 1HJIEKCHI KJIFOYOBI CIIOBA JDKEpesd 3 HaBYAHHS 4aT-O0OTiB:
1) omparroBaHHsI MPUPOAHOT MOBH; 2) 3aCTOCYBaHHS TEXHOJIOTIN ONPALIOBAHHS MPHPOIHOT
MOBH y CYCHUIbCTBI; 3) 3aCTOCYBaHHS MAIIMHHOTO HABYAHHS IS OIMPAIFOBAHHS MPUPOTHOT
MOBH; 4) 4aT-00TH Yy HaBYaHHI Ta cepi MOCIYT.

2. Jlns BU3HAYEHHS HAMOLIBII 3HAYYIIUX KIIFOUOBUX MOHSTH TOCIIHKEHHS Yy KOXKHOMY
KJ1acTepi OyJii BU3HAYCHI KITFOUOBI CIIOBA, 110 MAIOTh HAWOUIBIIE Ta HACTYITHE 32 HUM 3HAUCHHS
3a TAKUMH TTOKa3HUKAMHU: KIJIbKICTh 3B S3KiB, 3arajibHa CHJia 3B'SI3KiB, KUIBKICTh JOKYMEHTIB 13
3aJJaHMH KJIFOUOBHM CJIOBOM Ta CEpEIHI: piK myOJrikalii, KiTbKiCTh INTYBaHb, HOpMaJli30BaHa
KUTbKICTh LUTYBaHb. [Jig Bi1iOpaHuX KIFOYOBUX CIIiB Oysa oOuncieHa ix 3HauynicTs Big 1 10
6:

a) y mepuomy Kiactepi (OmpaifoBaHHs MPUPOJHOT MOBM) HAWOUIbII 3HAUYIIUMU € 7
karouoBux ciiB (41\%): computational linguistics (6), natural language understanding (3),
performance (2), language model (2), speech processing (1);

0) y Apyromy Kjiactepi (3aCTOCYBaHHSI TEXHOJIOTIH OIpAIfOBaHHS MPUPOIHOI MOBH y
CyCHiibCcTBI) HaiOimbin 3Hauymumu € 10 karouoBux ciiB (63\%): artificial intelligence (6),
large language model (2), chatgpt (2), human (2), training (2), review (2), conversational agent
(1), controlled study (1), education (1), male (1);

B) y TpeThOMYy Kiactepi (3aCTOCYBaHHS MAIIMHHOTO HABYaHHS JUISL OINPAIIOBAHHS
HOPUPOIHOI MOBM) HaWOUIbIN 3HadynMMu € 6 kmouoBux ciiB (50\%): natural language
processing (6), natural language processing systems (3), virtual assistant (3), language
processing (2), user interfaces (2), diagnosis (2);

) y UeTBEepTOMY KjacTepi (4aT-00TH y HaBYaHHI Ta cepi Hocayr) HalOUIbII 3HAYYIITUMU
e 7 wmouoBux ciiB (58\%): chatbot (6), learning systems (3), curricula (3), learn+ (2),
knowledge based systems (2), personnel training (1), customer service (1).

3. Ilig uac aHami3y KapTH KIIOYOBHMX CIIiB OYyJO BHUSBJIEHO, LIO0 TPETid KiacTep
(3acTocyBaHHsI MallIMHHOT'O HABYAHHS /71l ONPALIOBaHHS MPUPOIHOI MOBH) y MIEBHUI cI1OCiO
NEPeTHHAEThCSL 31 3MICTOM Iepumoro (OHpaloBaHHS MPUPOJHOI MOBH) Ta JAPYroro
(3acTocyBaHHSI TEXHOJOTIM OMpalloBaHHS MPUPOJIHOI MOBU Y CyCHUIbCTBI) KiactepiB. Lle
HOSICHIOETbCS TUM, 110 METOJU MAIIMHHOIO HaBUaHHS, 30KpeMa IMIMOMHHOIO HaBUYaHHS, €
byHIaMEHTATFHUMH IHCTPYMEHTAaMU TSI pO3POOKH CHCTEM OTIPAIFOBAaHHS PUPOTHOT MOBH Ta
ix 3actocyBaHb. ToMy JesKi KJIIOUOBI TEPMIHM TPETHOTO KJacTepa, SK-OT OIpAIIOBAHHSI
OPUPOJHOT MOBH, BIPTyaJlbHI ACHCTEHTH, HEHPOHHI MepexXi TOLo, TICHO TMOB’s3aHI 3
KOHIENIiIMU 1HIIUX KiactepiB. Lle cBiAUMTH mpo TICHY IHTErpaiilo pi3HUX HamnpsSMKIB
JOCIIJIKEHb Y €JMHOMY HayKOBOMY II0JIi CTBOPEHHS IHTEJIEKTYyaJbHUX PO3MOBHHMX areHTIB.
[Tonanpmnii aHammi3 MEPEeTHHIB MK KJIACTEpaMU MOXKE CTAaTH MEPCHEKTUBHUM HAIMPSIMKOM
MaifOyTHIX HayKOBHX IMOIIYKIB JJIs1 OUTBII YITKOTO PO3MEXYBaHHS MPEAMETHUX 00JIacTeM.

4. Anami3z xapTu 3B’A3KIB HaWOUIbII 3HAUYIIMX KJIIOYOBHUX CIIIB HAJaB MOXIIMBICTb
BU3HAYUTH MPOBIIHI HAMIPSMU JTOCIIIKECHb:

a) B OMpaloBaHHI TPUPOJAHOI MOBH 3aco0aMH OOYHMCITIOBAIBHOI JIHTBICTUKH —
PO3YMIHHSI TPUPOTHOI MOBH, MOOYI0BA MOBHUX MO/IeNIel Ta po3Ii3HaBaHHS MOBJICHHS;

0) y 3acTocyBaHHI TEXHOJIOTIM INTYYHOIO IHTEJIEKTY JUIsl ONpPAlIOBaHHS MPUPOIHOL
MOBHM — KOHTPOJIbOBAaHE BHUKOPUCTAHHS BEJIMKHMX MOBHHMX Mojeneil Ta uyaT-00TiB (30Kpema
ChatGPT) B ocBiri;

B) Y 3aCTOCYBaHHI MAIIMHHOTO HaBYaHHS ISl ONpAIIOBaHHS NPUPOIHOI MOBU —
BUKOPUCTAHHS BIPTYaJbHUX AaCHCTCHTIB, MPHUPOJHOMOBHHX iHTEp(ElCIB KOpUCTyBaya Ta
IHIIUX CUCTEM OTpAIfOBaHHS MPUPOIHOT MOBH, 30KpeMa ISl A1arHOCTHKHY;
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I') y 3aCTOCYBaHHI 4aT-O0TiB y HaBUaHHI Ta cdepi MOCIyr — BUKOPUCTaHHS 4aT-OO0TiB,
CUCTEM HaBYAaHHS Ta CUCTEM YIPABIIHHS 3HAHHSIMH JUIS JIOMOBHEHOTO Ta aJallTUBHOTO
HaBYaHHS.

5. Pe3ynpratu npoBeaeHOro 6i01i0MeTpHYHOTO aHaJi3y MOKYTh 3HAlTH 3aCTOCYBaHHS:

— B OCBITI:

a) BU3HAYCHI MPIOPUTETHI HANPSMKH JOCIIPKEHb Y Tally31 HABYaHHS 4aT-00TiB MOXKYTb
OyTu BUKOpPHUCTaHI Juisi (OpMYBaHHS TEMaTHKH KypCiB, Mporpam IMiJroToBKH (axiBIiB 3
OTIPAIIOBAHHS MTPUPOJTHOT MOBH Ta PO3POOKH CUCTEM IITYYHOTO IHTEJICKTY;

0) BUSBIICHI KJIIOYOBI TOHATTS MOXYTh OyTH B3SITUMH 3a OCHOBY JUIA PO3POOKH
HAaBYAJILHUX MaTepiaiiB, MOKIWKAHUX BUCBITIMTH HAaWBAXIMBINI KOHIICMIIi Ta TEXHOJIOTil
CTBOPEHHS PO3MOBHUX areHTIB;

B) OIS/ 3aCTOCYBaHb YaT-00TiB B OCBITHHOMY IPOILIECI OKPECIIOE TIEPCIIEKTUBHI NUISXH
iX 1HTerpaiii B CHCTEMH aJIalITUBHOTO 1 IEPCOHAI30BAaHOTO HABUAHHS;

— Y HAyKOBHX JOCIIDKEHHSX:

a) KapTa 3B’A3KIB KJIIOUOBUX IOHATH MOXKe OyTH 0a3010 [Uisi popMyBaHHS HAYKOBUX
rinore3 Ta MoOyI0OBU KOHIICNITYAIbHUX MOJISJICH TTiJ] 4ac MPOEKTYBAHHSI TOCIIKCHB;

0) pe3y/nbTaTu aHami3y BIAKPUBAIOTH MEPCIEKTUBH AJIs MOJANbIINX O0107110METpUYHUX
CTYJi¥ TMHAMIKY Ta B3a€EMO3B’S3KIB Y MPEAMETHOMY ITOJIi;

B) BUSBIEHI NPIOPUTETHI HANpPSMKMA BH3HAYAIOTh AaKTyalbHI BEKTOpU MalOyTHIX
HAyYKOBHMX PO3BIJIOK Yy Tajly3i INITYYHOTO IHTEJICKTY Ta HOr0 BUKOPUCTAHHS B HAYKOBUX
JOCTIIPKEHHAX Y Taly3l colliadbHUX HayK.

Busnaueni HampsMKM MOXYTb OyTH KOPHUCHMMHU JUIsI OpraHizaliii mpu po3pooii
CTpaTeriii BUKOPUCTaHHS IITYYHOTO 1HTEJIEKTY Ta iHTerpallii pO3MOBHHX areHTiB y BUPOOHUUY
IISITBHICTb.

S. HEPCIIEKTUBH ITOJAJIBIIUX JOCIIIKXEHD

[TponoBxkeHHsAM 010110METPUYHOTO aHAJI3y MOXKE OYTH CHUCTEMaTHYHUM JIITepaTypHUM
OTJISA[, 1II0 MICTUTB 6araTto TpYAOMICTKHUX 1 TPUBAJIUX €TaliB, Cepes IKUX:

1. BuzHaueHHs 00CATy OISy Ta KpUTEPIiB BKIIOUEHHS/BUKIIOYECHHS.

2. Ilomyk y HayKOMETpUYHHMX 0a3ax JaHUX JUIS BUSBJICHHS MOTEHIIIHO peleBaHTHUX
JOCIIIKEHb.

3. IlepeBipka Ha3B, aHOTAIlii Ta TMOBHUX TEKCTIB JUIS BU3HAYEHHS, SIK1 JTOCIHITKCHHS
BIJIMOB1/IA0Th KPUTEPISM BKIFOUCHHSI.

4. BunoOyBaHHS JaHUX 13 BITIOpaHUX JOCIIIKEHb.

5. CuHre3 Ta aHaJi3 OTpUMaHo1 1HpOopMaIlii.

Hapasi koxkeH i3 IIUX KpPOKiB BUKOHYETHCS MEPEBAXHO BpYUHY. Y HamIiil poOOoTi Mu
BUKOPHUCTOBYEMO KJIACHYHI Ta Cy4acHI METOJIM OIPALIOBAHHS TNPHUPOJHOI MOBH JJIs
HaIiBaBTOMAaTUYHOTO BUKOHAHHS SKOMOTa OUIBIIOT KITBKOCTI KpokiB. lle Moxe 3HayHO
CKOPOTHUTH Yac i 3yCHJUISA JOCIITHUKA MPH NTPOBEJCHHI CUCTEMAaTUYHHUX OTJISIIB.

Konkperna npobnema, ky MU IJIaHYEMO JOCHIJIUTH, MOJIATa€ B aBTOMATHU3allll eTamy
CKPHHIHTY (KpOK 3 BHILE) IUISIXOM BUKOPHCTAHHS BEJIMKUX MOBHUX Mojenei (large language
model — LLM) m1st OmiHKYM aHOTAIi# JOCHTIKEHb 3a MOMEePEeIHb0 BU3HAYUEHUMH KPUTEPIsIMH
BKJIIOUCHHS/BUKIIIOUEeHH. Llell eTtanm CKpPHHIHTY € KPUTUYHMM BY3bKHUM MICIIEM, OCKIJIBKH
BHUMarae iHJUBIyaJbHOTO MEPerysiay TUCSY aHOTaLlIH.

dopMaIbHO OMUCATH ITI0 TPOOIIEMY MOXKHA Y TaKHUid CHOCi0.

Hano:

— 0aza manux 3 N HaykoBUX poOiT (crarei, nuceprarliid, KHUKOK Ta X YaCTHH, 3BITIB),
npeCTaBACHUX IXHIMH aHoTallisamMu {A1, Az, ..., AN},
— xpurepii BkmoueHHs Cy, Cy, ..., Cn;
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— Kkpurepii Bukmouenns Ei, Eo, ..., En.

HawMm motpibHa moxens M, sika MOXe IpuiiMaTH Ha BX1J KOXKHY aHOTaIito Aj Ta KpuTepii
{Cy, Co, ..., Cm, Ey, Eo, ..., En} 1 BUBOOMTH MITKY L, sika BKa3ye, 4u BiAMOBIAA€ JOCITIKCHHS
KpUTEPIsAM, YU Hi:

M(Ai, {Cy, Co, ..., Cm, E1, E2, ..., En}) = L,
ne Li Mmoske HabyBaTu oHOrO 3 K 3HaYCHB:
—  BIJNOBI/Ia€ BCIM KPUTEPIsSM BKIIFOUEHHS Ta HE BiJIIOBIa€ KPUTEPISIM BUKITIOUCHHS;
— mopyuye Kpurepii BkmoueHHs Cj;
— TOpyIye KpuTepii BUKiItoYeHHs Ex;
— TOpYIIYE AeAKi KpuTepii BKIIOUEHHS Ta BUKIIOUYEHHS TOIIO.

Mu npunmyckaemo, L0 BEJIMKI MOBHI MOJAENI, NONEPEIHbO HABYEHI Ha BEJIUKUX
TEKCTOBHUX KOPITyCaX, MOXYTh €(EKTHMBHO BHKOHYBaTH M0 Kiach(iKalilo, YpaxoBYIOUH
CEeMaHTUYHE 3HAYCHHs aHOTaLil 1 KpuTepiiB. {1 nepeBipKy bOro MPUIYIIEHHS MU CTBOPHIIN
nporpamy 3 Bukopuctanusm OpenAl API mis nocrynmy no LLM GPT-3.5 Turbo, sika 3untye
HaOip 13 347 craredt 3 ix aHOTaIisAMHU, ineHTU(IKATOpaMH CTaTed Ta JBOMA KPUTEPIIMHU
BKITIOYCHHSI:

C1: dbokyc — cTaTTs NpUCBSYEHA MIATOTOBII BYUTENIB a00 iX mpodeciiitHoMy pO3BUTKY B
raiysi nepcoHajgi30BaHOTO HaBUYAHHs Ha OCHOBI IITYYHOTO 1HTEJIEKTY;

C2: monmymsIist — y CTaTTi po3rIIAJal0ThCS BUUTENl a00 MaiilOyTHI BUMTENI — CTYACHTH, 110
HABYAIOTHCS 32 OCBITHIMH IIPOTPaMaMH MiATOTOBKH BUUTEIIIB.

Jlo xoxHOi cTarTi Oyno HaJaHO TEKCT aHoTamil sK miakasky st LLM pasom 3
IHCTPYKIISIMU aHANi3y KpUTEpiiB: i OyJiM BOHM JTOTPUMaHi, i Oyau mopyuieHi abo uu OyIo
HesocTaTHbo iHpopMaii. Y Bianosiai LLM maina kinacudikyBaTH KOXKHY CTAaTTIO 32 OJTHIEIO 3
JOTHPHOX KaTeropiii: Bixnmosigae o6om kpurepism (1 1), mopyrrye kpurepii Ci1 (0 1), mopymrye
kputepii Cz (1 0) abo mopymrye oounsa kpurepii (0 0).

LLM xnacudikyBana 173 3 347 crarei sk Taki, IO BiJNOBIJAIOTH 000M KpUTEPIIM
BKJItoueHHs. Kpim Toro, 3 ctaTTi Oys11 NOMHIIKOBO BU3HAUEHI1 SIK BUKJIIOUEH] Yepe3 BIACYTHICTh
aHoTalliil y Jpkepeni JaHuUX, 3araioMm 176 crateil Oyno BimiOpaHO Ui HOBHOTEKCTOBOIO
MOIIYKY MICIS BpaxXyBaHHS 11€1 TOMMIIKH:

— BHKJIIOUEHO Yepe3 nopyueHHs kputepito C1 — 44,
— BHKJIIOUEHO Yepe3 nopymeHHs kputepito Cz — 109;
— BHKJIIOYEHO Yepe3 MopymeHHs 000X KputepiiB — 21.

J171s OLIIHKM TOYHOCTI MU BpYUYHY HEPETISIHYJIM BUIMIAKOBY BUOIpKY 3 50 cTareil y BCixX
YOTHPHOX Kareropisx. /s crarei, siki BIAMOBIAAIM KPUTEPisM, TOUYHICTH cTaHoBHIA 67%.
Byno BusiBneHo Oublie XUOHOMO3UTUBHUX pe3ynbTaTiB (44%), Hixk xuOHOHeraTuBHUX (16%).
Yepe3 BeNMKY 4YacTKy XMOHOMO3UTHUBHHUX pe3yabTaTiB y BHOIpIi OylI0 BUKOHAHO MOBHHMH
pyuHUil neperuian Biniopanux 176 crareid, y pe3yapTaTi sIKoro 0ysiao BUSBIEHO, 110 97 craTeit
(55%), Bxmouennx LLM, HacnipaB/i MOpYyUIyIOTh OJUH 13 KPUTEPIiB BKIIOYECHHS.

Crnin 3a3HauMTH KUlbka OOMEXeHb LbOro JociimkeHHd. [lo-nepuie, dhopMyntoBaHHS
KPUTEPIiB BKIIOYEHHS Oy BUKOHAHO Y BITHOCHO MPOCTUX CEMAHTHMYHHMX OJMHUIIX LIOZ0
dbokycy HmOCHDKeHHS Ta momyisaiii. bimbimn ckmamHi KpuTepii, MO BKIIOYAIOTh JTU3AWH
JOCIIJKeHHS, JleTalli BTpY4YaHHs (BIUIMBY Ha MOMYJSALI0), CTaTUCTMYHHUM aHaii3 TOIIO,
MOXXYTbh CTaTH BUKJIMKOM JUIsl TOTOYHUX MOxumBocTed LLM, ogHak iX e(heKTUBHICTh MOKHA
MOKPAIIXTH 32 JIOTIOMOT'OI0 1HXKEHepii 3auTiB ad0 TOOMPAIIOBaHHS MO/JIENi Ha OCHOBI JJAHUX
CHUCTEMaTUYHUX OTJISI/IIB, BUKOHAHUX Oe3 3actocyBanHs LLM. Kpim TOoro, Mu He IpOBOIUIN
ouinku  epexkrtuBHocti LLM y  pi3HMX  Tany3sX ~— JOCHIDKEHHS:  KpuTepil
BKJTFOUCHHSI/BUKJIIOUEHHST OyJid HaJlaHI MOJENi K MiaKka3ku 0e3 MpHB’SI3KH 10 KOHKPETHOL
ranmy3i. HanmamryBanust abo goonpamoBanas LLM anst K0>KHOT JOCTITHUIBKOL raimy3i Moxe
migBUIUTH  e(exTuBHICTh. He3Bakaounm Ha BKa3aHi OOMEXKEHHsI, JaHE JOCIIIKEHHS
HiAKPECITIOE BEIWYE3HUN OTEHIIIa]l BAKOPUCTAHHS MIEPEJOBUX MOJIEIEH IITYYHOTO 1HTEICKTY
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JUISL TIPUCKOPEHHSI pOOOTH 13 CHUHTE3y J10Ka30BOro mociipkeHHa. Ockinbku LLM mBugko
PO3BHBAIOTHCS, BOHHM, HMOBIPHO, BiJirpaBaTUMyTh J€Aaji MOMITHINIY POJb B ONTHMi3amii
MPOBEJCHHS HE JIMILE CUCTEMAaTUYHUX OIVISAIB, a W 1HIIUX BAXKJIMBUX BUIIB JOCIIIHHUIIBKOT
JUSIIBHOCTI.

[TepcnexkTuBHI HampsAMKH MependadaroTh BUKOpUCTaHHA LLM s iHImMX eramiB
CUCTEeMATUYHOTO OTJISATY, TAaKUX SK TOBHOTEKCTOBHH CKPHHIHT, BUAOOYBaHHS JaHUX 13
JIOCJIIJDKEHb, aHAII3 PU3UKY YIEPEKEHOCTI Ta HaBiTh 1HTEICKTYAIbHHI CUHTE3 PE3yJIbTaTiB
nochmimkeHb. BuBueHHs Toro, sk LLM  MOXyTh HamiBaBTOMATH3yBaTH  IPOIEC
CUCTEeMAaTUYHOTO OIJIsiy B HAAIMHOMY, BaliJIOBaHOMY KOHBEEpPl MAIIMHHOTO HaBYaHHS
(LLMOps), € 3aXOIUTIOI0U0I0 Ceporo st MaHOYTHIX TOCTIIKEHD 13 TIMOOKMMH HACHiKaMHU
JUTSL IPUCKOPEHHS! HAYKOBUX BIJKPUTTIB HA OCHOBI CUHTE3Yy Ta MPUUHATTSA pillIeHh Ha OCHOBI
JoKa30Boi 0asu. )i BITYN3HSIHUX OCBITHIX JAOCIIDKEHB 1€ — e OJJHA MOXJIUBICTH IMIEPEXOY
0 00Ka3060i oceimu, gKa € MOaI0HOI0 10 J0KAa30BOI MEIMIIMHH THUM, IO HAIa€ MOXKIUBICTH
OPUKRHATTS OOTPYHTOBAHMX pillIeHb MPO BHOIp KOHKPETHHX [ii (BIUIMBIB, BTpy4YaHb TOIIO)
HI0JI0 OCBITHBOTO MPOLIECY, €PEKTUBHICTD SKUX Y 33JJaHOMY KOHTEKCTI € HAYKOBO JOBEICHOIO.

MOISIKA

Atopu mupo BasuHi Ipuni CepriiBHi MIiHTIH 3a NPOBEACHHS EKCIIEPUMEHTAIBHOI
po0oTH, MOKIaZeHOT B OCHOBY po3ainy «llepcrekTrBH MOJANbIIMX JOCTIHKEHb», a TAaKOX
Oumnb3i [laBnoBHi [liHuyk Ta Onekcanapi MukonaiBHi COKOJIOK 3a YyJOBE CIPSIMYBaHHS y
HalKpalmoMmy TMOJaHHI pe3yJabTaTiB IbOTO JOCTiKeHHS. KOpPHCTYIOUNCh BHITAIKOM,
M03/I0POBJIIEMO BUAABLS, PEAAKTOPIB, PELEH3EHTIB, aBTOPIB Ta YMUTAdiB OJHOTO 3 Kpallux
CBITOBUX HAYKOBUX BHAaHb — «IH(opMalliiiHI TEXHOJIOTI] 1 3ac00M HaBYaHHA» — 3 IOBUICHHUM
COTUM TOMOM!

JOJATOK: PE3YJIBbBTATHU 3ACTOCYBAHHSA T'EHEPATUBHUX YAT
BOTIB IJIs1 BUSBHAYEHHSA IMEH KJIACTEPIB

3anuT OyB CTBOpEHMM aHTI1HCHKOI0 MOBOO 30.11.2023. V 3anuTi MiCTUIUCH B1IOMOCTI
PO KUTBKICTh KJIACTEPIB Ta KIFOYOBI CIIOBA, IO CTOCYBAIIUCH KOKHOTO Kiactepy. Big yar-6oty
OUIKYBaJIMCh MPOIMO3HULII 11100 IMEH Ta CTUCIIOTO ONUCY KiacTepiB. 3alUT MaB HACTYIHUUN
BUTJIAO:

“There are 4 clusters of keywords related to chatbot training research:

Cluster 1: classification (of information), training data, speech processing, performance,
semantics, dialogue systems, natural language understanding, computational linguistics, text
processing, long short-term memory, state of the art, language model, question answering,
information retrieval, embeddings, reinforcement learning, response generation

Cluster 2: artificial intelligence, conversational agent, human, adult, training, male,
medical education, female, controlled study, health care, mental health, chatgpt, education,
covid-19, review, large language model

Cluster 3: natural language processing, natural language processing systems, machine
learning, deep learning, natural languages, language processing, learning algorithms, virtual
assistant, user interfaces, convolutional neural network, query processing, diagnosis

Cluster 4: chatbot, learning systems, students, e-learning, learn+, sales, human computer
interaction, knowledge based systems, personnel training, curricula, customer service,
engineering education

Please suggest cluster names and brief descriptions for each of the 4 clusters based on the
keywords.”
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ChatGPT (GPT 3.5)

1. Advanced Language Processing and Al Applications: This cluster focuses on advanced
language processing techniques and various Al applications related to text and speech. It
encompasses topics like natural language understanding, computational linguistics, information
retrieval, dialogue systems, and the utilization of cutting-edge technologies such as long short-
term memory (LSTM), embeddings, and reinforcement learning in language models and
question answering systems.

2. Al in Healthcare and Social Context: This cluster centers around the applications of
artificial intelligence in healthcare, mental health, and education with a focus on human
interaction. It explores the use of conversational agents, particularly in medical education,
mental health care, and addressing issues like COVID-19. Additionally, it touches on the gender
aspect in Al studies by mentioning controlled studies with adults and gender variations.

3. Core Technologies in Natural Language Processing and Machine Learning: This
cluster revolves around foundational technologies crucial in natural language processing and
machine learning. It includes topics such as deep learning, machine learning algorithms,
language processing, neural networks (like convolutional neural networks), query processing,
and the development of virtual assistants and user interfaces.

4. Educational and Service-oriented Al Applications: This cluster focuses on Al
applications in education, learning systems, and service-oriented domains. It highlights topics
like e-learning, knowledge-based systems, human-computer interaction, customer service, and
sales. It also touches upon the use of Al in student learning, engineering education, and
personnel training, emphasizing knowledge acquisition and application in various educational
and service-based contexts.

Bing, precise mode (GPT 4.0)

1. Language Processing and Information Retrieval: This cluster focuses on the technical
aspects of natural language understanding and computational linguistics. It includes topics such
as speech processing, semantics, dialogue systems, text processing, language modeling,
question answering, and reinforcement learning for response generation.

2. Al in Healthcare and Education: This cluster revolves around the application of
artificial intelligence, particularly conversational agents like ChatGPT, in fields such as medical
education, healthcare, and mental health. It also touches on demographic factors (male, female,
adult) and current issues like COVID-19.

3. Machine Learning and User Interaction: This cluster is centered on machine learning,
deep learning, and natural language processing systems. It also includes user interfaces and
virtual assistants, indicating a focus on how users interact with these Al systems.

4. Al in Education and Customer Service: This cluster pertains to the use of Al systems
like chatbots in educational settings (e-learning, engineering education, curricula) and customer
service. It also includes topics related to human-computer interaction and knowledge-based
systems.

Bing, balanced mode (GPT 4.0)

1. Natural Language Processing (NLP): This cluster includes topics related to the
processing of human language by computers. It covers a wide range of subfields such as
computational linguistics, text processing, information retrieval, and question answering. The
cluster also includes techniques such as embeddings, long short-term memory, and
reinforcement learning.

2. Artificial Intelligence (Al): This cluster includes topics related to the development of
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intelligent agents that can perform tasks that typically require human intelligence. It covers a
wide range of subfields such as conversational agents, large language models, and chatbots.
The cluster also includes topics related to health care, education, and COVID-19.

3. Machine Learning (ML): This cluster includes topics related to the development of
algorithms that can learn from data and make predictions or decisions. It covers a wide range
of subfields such as deep learning, learning algorithms, and convolutional neural networks. The
cluster also includes topics related to virtual assistants, user interfaces, and diagnosis.

4. Learning Systems (LS): This cluster includes topics related to the development of
systems that can learn from data and improve over time. It covers a wide range of subfields
such as e-learning, personnel training, and customer service. The cluster also includes topics
related to sales, human-computer interaction, and engineering education.

Bing, creative mode (GPT 4.0)

1. Natural Language Understanding and Generation: This cluster contains keywords
related to the tasks and methods of natural language understanding and generation, such as
classification, dialogue systems, question answering, and response generation. It also includes
keywords that indicate the performance and state of the art of these tasks, such as semantics,
long short-term memory, embeddings, and reinforcement learning.

2. Artificial Intelligence and Health Care: This cluster contains keywords related to the
applications and implications of artificial intelligence in health care, such as conversational
agent, medical education, mental health, and covid-19. It also includes keywords that indicate
the characteristics and challenges of these applications, such as human, adult, male, female,
controlled study, review, and large language model.

3. Natural Language Processing and Machine Learning: This cluster contains keywords
related to the general concepts and techniques of natural language processing and machine
learning, such as natural language processing systems, machine learning, deep learning,
learning algorithms, and convolutional neural network. It also includes keywords that indicate
the interfaces and domains of these techniques, such as virtual assistant, user interfaces, query
processing, and diagnosis.

4. Chatbot and Education: This cluster contains keywords related to the design and
evaluation of chatbot systems for education, such as chatbot, learning systems, students, e-
learning, learn+, and curricula. It also includes keywords that indicate the contexts and
outcomes of these systems, such as sales, human computer interaction, knowledge based
systems, personnel training, customer service, and engineering education.

Claude 2

1. Natural Language Processing Applications: This cluster focuses on various NLP
applications like classification, speech processing, dialogue systems, guestion answering, etc.
Central themes include semantics, computational linguistics, LSTMs, performance, and
building practical natural language systems.

2. Conversational Al and Impacts: This cluster deals with conversational Al, its use in
healthcare/education, and analyzing its impacts. Key themes look at chatbots/assistants, how
they interact with and impact humans, with analysis around ethics, proper training, and
responsible Al.

3. Core Al and ML Techniques: This cluster covers fundamental Al and ML techniques
like natural language processing, machine learning, deep learning, algorithms, etc. It focuses
on the key technical methods and capabilities that power many Al systems.

4. Al for Training and Customer Service: The fourth cluster deals with leveraging Al for
use cases like education/training and customer service. Central ideas look at e-learning,
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knowledge systems, training curriculums, human-computer interaction, and providing
automation for repetitive customer service queries.

Google Bard

1. Technical NLP: This cluster focuses on the technical aspects of natural language
processing (NLP), including classification, training data, speech processing, semantics,
dialogue systems, and language models.

2. Applications of NLP: This cluster focuses on the applications of NLP in various
domains, including conversational agents, healthcare, education, and customer service.

3. Machine Learning and Deep Learning for NLP: This cluster focuses on the machine
learning and deep learning techniques used in NLP.

4. Chatbots and Learning Systems: This cluster focuses on the development and
evaluation of chatbots and other learning systems.
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Abstract. This bibliometric analysis aims to identify current research directions and priorities in the
field of chatbot training — software agents capable of natural language dialogue. The study is based
on the analysis of 549 scientific sources from the Scopus database on this topic. The analysis
revealed a steady increase in relevant publications starting from 2018, indicating a growing
relevance of this subject area in recent years. Based on a cluster analysis of keywords, four main
research areas were identified: natural language processing, application of relevant technologies in
various spheres of society, use of machine learning methods for natural language processing, and
application of chatbots in education and services. In the field of natural language processing, the
focus of current research is on computational linguistics, language modeling and machine
comprehension, particularly speech recognition tasks. Leading research on artificial intelligence
applications in this area concerns the responsible and ethical use of modern large language models
and conversational agents, such as ChatGPT, in education and healthcare. Machine learning methods
are actively being developed for creating virtual intelligent assistants, natural language user
interfaces, and other natural language processing systems, including for diagnostic tasks in
medicine. Key applications of chatbots are identified in adaptive learning systems, knowledge
management, and customer service. Based on the analysis, the most significant concepts in each of
the studied areas are defined to outline priorities for further research in the field of chatbot training.
Future work involves conducting a systematic literature review with the automation of certain stages
using large language models. In particular, these models will be employed to automatically classify
study abstracts according to inclusion/exclusion criteria during the screening phase. Automating
systematic review stages using artificial intelligence opens up significant prospects for accelerating
scientific research, particularly in the education field based on an evidence-based approach.

Keywords: chatbot training; natural language processing; machine learning; bibliometric
analysis; systematic literature review; large language models.
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