O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUM 00J1iKOBHI HOMeEP: 0824U000807
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 05-02-2024

Craryc: Haka3 npo Bugady gumnioma

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. JlitBin AHHa AHJpiiBHA

2. Anna A. Litvin

KBasigikamis: 122

InenTudikarop ORCID ID: 0000-0002-5648-9074

Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKOBOi cHIeniaIbHOCTI: 122

Ha3zBa HayKoBoi creniaJbHOCTI: KommiotepHi HayKu

lanyss / ralesi 3HaHb: iHdopMaLliiiHi TEXHOJIOTI

OcBiTHBO-HayKOBa IMporpama 3i cneniajbHOCTi: Komn'iotepHi Hayku

JlaTa 3axHCTy: 16-02-2024

CneniaibHICTB 32 OCBITOXO: [HXXEHEDis IPOrPaMHOro 3a6e3MeyeHHs

Micue po6oTH 3400yBayva: lncrutyr kibepHeTnky imeHi B. M. Tiymkosa HanjionasnbHoi akaziemii Hayk YkpaiHu

Kopg, 3a €IPIIOY: 05417176

Micuesnaxo;pxeum:: npocriekT Akagemika ['nymkosa, 6ya. 40, Kuis, 03187, YkpaiHa

dopma ByacHOCTI: [lepkasna

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InmenTudikarop ROR:



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi Creliaai30BaHOi BYEHOI pagu). 1O 26.194.011

IloBHe HaiMeHYBaHHSI IOPUAHUYHOI OCOOH: IHCTUTYT KibepHETHKY iMeHi B. M. Tymkosa HaujionansHoi

aKkageMii HayK YKpaiHu

Kopg 3a €IPIIOY: 05417176

Micqesﬂaxon)KeHHﬂ: npocrekT Akagemika ['nymkoBa, 6ya. 40, Kuis, 03187, YkpaiHa
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudikarop ROR:

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaiMEeHYBaHHSI OPUAHUYHOI OCOOH: IHCTUTYT KibepHETHKY imMeHi B. M. Iymkosa HaijionanbHoi
akageMii HayK YKpaiHu

Kop, 3a €IPIIOY: 05417176

Micuesnaxo,szeHHﬂ: npocnekT Akanemika ['nymkosa, 6yn. 40, Kuis, 03187, Ykpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

InmenTudikarop ROR:

V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
Koau TemaTHYHHUX PyOpHK: 20.23.25, 28.23.13, 28.23.37, 20.54.06

Tema guceprauii:
1. MeTonu Ta 3acobu aHasi3y i CUHTe3y IPUPOJHOMOBHUX TEKCTIiB HA OCHOBI OHTOJIOTIYHOI MOJIeJli IPeAMETHO]

0071aCTi B aCIIeKTi CTBOPEHHS [IiaJIOTOBUX CUCTEM

2. Methods and means of natural language texts analysis and synthesis based on the ontological model of the
subject area in the aspect of dialogue systems development

Pedepar:

1. lucepTaliis nmpucBsYeHa MOCiIKEHHIO Ta PO3PO0Ili METOMIB Ta MPOrpaMHUX 3aCO6IB CHHTAKTUKO-CEMaHTUYHOTO
aHasli3y i CUHTe3y IPUPOJHOMOBHUX TEKCTIB HA OCHOBI OHTOJIOTIYHOI MOJIeJli IPeAMETHOI 06J1aCTi, OPiIEHTOBAaHUX
HacaMmIiepe], Ha MOBHY (PJIEKTUBHOIO TUITY, 30KpeMa, YKpaiHChbKy. Cepef, 3aBgaHb poboTtu 6yiiu: 1) po3pobka METOIB
aHaJsi3y NpUpOJHO-MOBHOTO TEKCTY IPUMHATHMX JJ1s1 MOB (PJIEKTUBHOTO TUILY, 30KPEMA, YKPAiHCBKOI, Y IBOX
OCHOBHUX aCI€KTaX MPU3HAYEHH: aBTOMATUYHE CTBOPEHHS rpadoBUX 6a3 3HaHb OHTOJIOTIYHOTO TUITY Ha OCHOBI
IIPUPOJHO-MOBHOTO TEKCTy 260 HabOPy TaKUX TEKCTiB; aHaJIi3 KOPOTKUX (pas i 3aNMTiB KOPUCTYBAUiB [AJIs
BM3HAYEHHS HaMipiB i iIMEHOBaHUX CYTHOCTE, 10 iX KOHKPETU3YIOTh, BUCJIOBIIEHUX Y HMX, HEOOXIIHUX NIJIs1

11o6y0Bu GOpMasIbHUX 3alUTiB [0 6a3u 3HaHb; 2) CTBOPEHHS FHYYKUX 11a6JI0HIB GOpMabHUX 3aIUTIB HA MOBaX



SPARQL ta Cypher i nporpamHux 3aco6iB 151 pO60TH 3 HUMU, HEOOXiTHUX [1J1s1 OTPUMAaHHS PEJI€BAaHTHOI
indopmauii 3 6a3u 3HaHb; 3) po3poOKa METOIiB reHepallii OCMUCIIEHUX [IPUPOAHO-MOBHUX BiflIOBine i ix
[IPENICTaBJIEHHS] KOPUCTYBAYEBi i3 3a/Iy4aHHsIM SIK IiIXO0iB, 3ACHOBAHMX HA MIpaBUJjaX, TaK i 3 3aJIy4E€HHSIM BEJIMKUX
MOBHUX MOJieslel; 4) IpaKTUYHE CTBOPEHHS NPUPOJHO-MOBHUX [1iajIOTOBUX i1 TOBIIKOBUX CUCTEM, SIKi BTUIIOIOTh
PO3po0bJIeHi Minxony Ko aHasi3y i CHHTe3y TEeKCTY i3 3a1y4eHHsIM 6a3 3HaHb OHTOJIOT{YHOTO TUILY; 5) IPOBEHEHHS
aHaslizy pobOTH i TeCTyBaHHS pO3pO0JIEHUX [1iajIoOTOBMX CUCTEM, BUBHAUYEeHHS (POPMasIbHUX KPUTEPIiB SIKOCTI iX
dyHKUioHyBaHHS. OCHOBHI HAyKOBi PE3YJIbTaTH POOGOTH IOJIATaIOTh Y HACTYNHOMY: 1) OTprMara rnoganbmmi
PO3BUTOK TEOPisi CACTEMY CEMAHTUYHMX BilHOIIEHb OCHOBHOIO BiJIMiHHICTIO $IKOI € BUBEJEHHS 3HAYHOT'O PO3MAITTs
CEMaHTUYHUX KaTeropii 3 akciomaTuyHOro Habopy MOHSATb BEPXHbOIO PiBHS. 2) Briepiie cTBOpEHO MeTOox
oTpuMaHHs popmanbHUX 3anuTiB MoBamu SPARQL i Cypher Ha ocHOBI pe3ysibTaTiB aHai3y IPUPOLHOMOBHUX
TEKCTiB, aJallTOBAHOrO 0 MOB (bJIEKTUBHOTO THUITY, 30KPEMA, YKpaiHChKOi. CTBOPEHHS 3aIIUTIB BilOYBAETHCS 3
BUKOPUCTAHHSIM IHYy4YKUX Ma6s10HiB. OCOOIMBICTD MiIX0OAY MOJISITae B TOMY, 10 (JOPMasIbHUIN 3aMIUT aBTOMATUYHO
OyzyeTbCsl i3 6JI0KIB 111a6JIOHIB (OCHOBHUX i JOIIOMIXXHUX), 110 € TAKMMHU, 110 HAJIAIITOBYIOThCS, BiJJlIOBiIHO
BM3HAUYE€HUX CEMAaHTUYHUX KaTeropiil BU3HAYEHUX Y aHA/Ii30BaHOMY TEKCTi, Ta CYTHOCTEH, 10 iX KOHKPETU3YIOTb; 3)
OTpumManu NojaabUMi pO3BUTOK METOJIA aBTOMAaTUYHOI TOOYA0BU OHTOJIOTiH Ha OCHOBI IPUPOJTHOMOBHOTO
TEKCTY, B TOMY YMCJIi HE pO3MideHOr0, Ha 6a3i IJIMO0KOro CHHTAaKTUKO-CEMAaHTUYHOTrO aHali3y. 3alporIOHOBaHI
crioco6bu € e(peKTUBHUMM SIK /17151 MOB (PJIEKTUBHOTO TUITY, 30KpeMa, YKPaiHChKOI, TakK i 1151 aHTIJIilicbKoi MOBY; 4)
OTpumanu nojanbplinii PO3BUTOK METOAM 7151 TeHepallii BiANoBifeil 3a JOIIOMOroI0 AabJI0HIB THYYKOi CTPYKTYpHU
Ha OCHOBi HaOOPy MOHSTb, OTPUMAHUX LIJIIXOM BUKOHAHHS (POPMAsIbHOTO 3alUTY A0 6a3U 3HaHb i CJIiB, Bifi6paHux
i3 BXigHOi ppasu kopucrysaya. [IpencrapieHuil METO aJaniTOBAaHO JJ1s1 MOB (PJIEKTUBHOIO TUILY, 30KpPEMa,
ykpaincpkoi. I11abs10H BU3HAYae Miclisl MMiJCTAHOBKYA OKPEMUX CJIiB Ta iX TPYIl 3 BUXiJHOTO pEYEHHs Ta ixX
€710BOOPMHU, NOJATKOBI TEKCTOBI BCTaBKM 3 MOJKJIMBICTIO iX BapilOBaHHS, MiCLisl MiICTAHOBKU PE3yJIbTATIB 3aMIUTY Ta
0OME>KeHHSI, 1110 HaKJIaJaloThCsl Ha HUX. PaHime Takux nigxoniB 1o ¢opmyBaHHS BifoBineit MoBamu (IeKTUBHOTO
TUIy He icHyBaso. [llabsonu 11 popMyBaHHS BiAATIOBifei MalOTh THYYKY CTPYKTYPY i aBBTOMaTUYHO aJanTyOThCs
3riIHO PEe3yJIbTaTiB K aHaJli3y BXiZJHOIO TEKCTY, TaK i pe3y/IbTaTiB BUKOHAHHS 3alIUTy. Bemki MOBHI Mol 1o6pe
CIIPaBJISIIOTHCS 3 337ja4el0 reHepaliil TeKCTy, ajie BOHU MaJIo IIPUCTOCOBaHi came 10 0OpOOKH i TpeCTaBJIeHHS
pe3ysbTaTiB popMasbHUX 3ANUTIB 10 623U 3HAHb OHTOJIOTIYHOTO TUITy. Lle ninTBepaKeHO HaBeeHUMU Yy POOOTi
€KCIIEPMMEHTAIbHUMU IaHUMHU 3i 3BOPOTHOTO CMHTE3Y IPUPOJHOMOBHUX PEYEHDb HA OCHOBI IIPE/ICTABIEHUX Y
OWL-oHTO10Tii (OTpMMAaHO1 i3 TEKCTY) NOHSTDb i CEMAHTUYHUX BiJHOIIEHb MK HUMY; 5) Briepie po3pobiieHuit
niaxin, sy 6a3yeTbCs Ha 3aCTOCYBaHHI CTPYKTYPOBaHMX iHCTPYKIM-TTiTKa30K, [0 YTBOPIOIOTHCS 3
BUKOPUCTAaHHSIM METa-OHTOJIOTII. IHCTPyKLii IepenaloTbCs BEJIMKiA MOBHIN MOJEJI, [J1s1 BUKOHAHH 337a4 aHaJi3y
BXiZTHOTO [IPUPOLHOMOBHOTO TEKCTY (BU3HAYEHHS BUCJIOBJIEHUX HaMipiB i iMeHOBaHUX cyTHOCTEN). [laii 3
BUKOPUCTAHHSIM iHCTPyKLii, c(pOPMOBAHOI BiflIOBiHO BUBHAYEHMM HaMipaM i iMEHOBAaHUM CYTHOCTSIM, BEJIMKIi
MOBHII1 MOjIeJTi IepejaloThCsl KOHTEKCTH, BifibpaHi i3 6a3u 3HaHb TPeIMETHOI 061aCTi 3a JOTIOMOTOIO BiIIOBIIHUX
(opMasIbHUX 3aIUTIB [ OTPUMAaHHS PeJIEBAaHTHUX BifoBinel. Pesynbratu guceprallii € CyTTEBUM BHECKOM Y
METOM,0JIOT{I0 ITPOLIECiB CEMAaHTUYHOIO aHai3y i CUHTe3y MPUPOJHOMOBHOTO TEKCTY B aCIIEKTi aBTOMATU30BaHOI

nobyoBu rpadoBrx 6a3 3HaHb OHTOJIOTIYHOTO TUILY Ta aBTOMATHU30BAHOTO CTBOPEHHSI 3AIUTIB [IO HUX.

2. The dissertation is dedicated to the research and development of methods and software tools for syntactic-
semantic analysis and synthesis of natural language texts based on the ontological model of the subject area,
focused primarily on languages of the inflectional type, in particular, Ukrainian. Among the tasks of the work were:
1) development of natural language text analysis methods acceptable for languages of the inflectional type, in
particular, Ukrainian, in two main aspects of the purpose: automatic creation of graph knowledge bases of the
ontological type based on natural language text or a set of such texts; analysis of short phrases and requests of
users to determine expressed intentions and named entities that specify them, which is necessary for formal
queries to the knowledge base automatic creation; 2) creation of flexible templates of formal SPARQL and Cypher
queries and the sufficient software tools, necessary for obtaining relevant information from the knowledge base; 3)
development of methods for meaningful natural-language responses generating and presenting them to the user
involving both rule-based approaches and large language models; 4) practical creation of natural-language



dialogue and reference systems that embody developed approaches to text analysis and synthesis with the
involvement of ontological-type knowledge bases; 5) analysis of work and testing of developed dialog systems to
determine formal quality criteria for their functioning. The main scientific results of the work are as follows: 1) The
theory of the semantic relations system has received further development. Its main difference is the derivation of a
significant variety of semantic categories from the axiomatic set of upper-level concepts. 2) A method for formal
queries obtaining in the SPARQL and Cypher languages was firstly created, which is based on the results of the
analysis of natural language texts, adapted to languages of the inflectional type, in particular, Ukrainian. Requests
are created using flexible templates. The peculiarity of the approach is that the formal query is automatically built
from blocks of templates (main and auxiliary), which are customizable according to the defined semantic
categories defined in the analyzed text, and the entities that specify them; 3) Methods were further developed for
automatic ontologies construction based on natural language text, including unmarked text, on the basis of deep
syntactic-semantic analysis. The proposed methods are effective both for languages of the inflectional type, in
particular, Ukrainian, and for English; 4) Methods were further developed to generate responses using flexible
structure templates based on a set of concepts obtained by executing a formal knowledge base query and words
selected from the user's input phrase. The presented method is adapted for languages of the inflectional type, in
particular, Ukrainian. The template defines the placeholders for individual words and their groups obtained from
the original sentence and their word forms, additional text inserts with the possibility of their variation,
substitution places of the query results and restrictions imposed on them. Previously, such approaches to the
formation of answers in languages of the inflectional type did not exist. The templates have a flexible structure and
automatically adapt according to the results of both input text analysis and the results of query execution. Large
language models cope well with the task of text generation, but they are poorly adapted to the processing and
presentation of the results of formal queries to the ontology-type knowledge base, which was confirmed by the
experiments presented in the dissertation that included the reverse synthesis of natural language sentences based
on the concepts presented in the OWL ontology (obtained from the text) and the semantic relations between
them; 5) For the first time, an approach was developed, which is based on the application of structured prompts
formed using meta-ontology. The prompts are transmitted to a large language model to make it perform the tasks
of analyzing the incoming natural language text (determining expressed intentions and named entities). Next,
using an instruction formed according to defined intentions and named entities, contexts selected from the
knowledge base of the subject area are passed to the large language model using appropriate formal queries to
obtain relevant answers. The results of the dissertation are a significant contribution to the methodology of the
processes of natural language text semantic analysis and synthesis in the aspect of automated construction of
graph knowledge bases of the ontological type and automated creation of queries to them.
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