PEDEPAT

AKTyaJibHicTh TeMH. EKCHOHEHIIHiHE 3pOCTaHHS KUTHKOCTI HAyKOBHX
nyouikamii (moHaag 3 MIJIH HIOPIYHO) CTBOprOE Tpobiemy "iH¢opmaliiifHOro
nepeBaHTaXeHHs", YHEMOXKIIMBIIIOIOYN €PEKTUBHUM PyUYHUIA aHaJi3 JITEpaTypHu.
Benuki wmoBHi Mmozaeni (LLM) gemMOHCTpylOTh 3HAuYHUN TOTEHLIAl B
aBTOMaTHU3alllii IBOTO IMpoIlecy, MPOT€ IX BUKOPUCTAHHS CTPUMYETHCS
mpo0IeMor0 "TamonuHAIIN" — TEeHepaliclo MpaBAoNoAIOHNX, ane (aKTHIHO
XUOHMX TBEpIKeHb. IcHyroul mertonu, Takl ik RAG (Retrieval-Augmented
Generation), okycyrOTbCs Ha 30BHIIIHIN Bepudikallii pakTiB, 4aCTO ITHOPYIOUU
BHYTPIIIHIO JIOTIYHY ULUIICHICTh JOKYMEHTA. BIICYTHICTH I1HCTPYMEHTIB ISt
BUSIBJICHHS CEMAHTHYHUX CYNEPEYHOCTEH MK pO3JiJaMH HayKOBOI CTaTTi
(HampuKiaa, KOJU BUCHOBKY HE BUILUIMBAIOThH 3 PE3YJIbTATIB) 3HUKYE JOBIPY 110
aBTOMATHU30BAHUX CHCTEM aHaji3y Ta MOXE TPU3BECTH 10 TMOMIMPEHHS

ITOMHJIKOBHUX HAYKOBHUX 3HAHb.

O0’ekTOM JOCHIIKEHH € TMpOLEeC aBTOMAaTU30BAHOIO aHaJi3y Ta

Bepu(iKaIlli HAyKOBUX TEKCTIB 3 BUKOPUCTAHHSIM BEITMKUX MOBHUX MOJIETIEH.

IIpeameTomM MOCHIAKEHHI € METOOUM Ta AITOPUTMHU MYJIBTHAr€HTHOL
B3a€EMOJIT JIsl CTPYKTYPHO-0013HAHOTO BUSBJICHHSI JIOTIYHUX CYNEPEYHOCTEH Y

HECTPYKTYPOBaHUX HAYKOBUX JOKYMEHTAX.

Merta poboru: IlinBUILIEHHS AOCTOBIPHOCTI aBTOMATH30BAaHOTO AHAJI3ZY
HayKOBUX CTAaTE€H HUISIXOM PO3POOKU MYJbTHATE€HTHOI CUCTEMHU AJIS BUSIBJICHHS

BHYTPIIIHIX JOTTYHUX CYNEPEYHOCTEH.
HaykoBa HOBH3HA TOJISTa€ B HACTYITHOMY:

e 3anponoHOBAaHO METOJ CTPYKTYPHO-0013HAHOTO aHaJi3y, SKUM Ha
BIIMIHY BiJl MOHOJIITHHUX MiJXOJiB, BUKOPUCTOBY€E KOMIO3UIIIHY

CTPYKTYpY HOKYMEHTa SIK KOHTEKCTHHM Kapkac, IO J03BOJISE



BUABJIIAITH HGYSFO,H)KGHOCTi MDK JIOTIYHO 3aJIC)KHUMH YacTHHAMH

TEKCTY.

o [IpoBeneno nopiBHsUIbHMM aHami3 Single-LLM Ta mynpTHareHTHOI
B3a€MO/IiT B 3a/1a4l CTPYKTYPHO-OPIEHTOBAHOI MEPEBIPKU HAYKOBUX
TEKCTIB, 10 JO3BOJMIIO €KCIIEPUMEHTAIBHO TOKa3aTH MiABUIICHHS
CTIMKOCTI O MOMMJIKOBUX Yy3arajJlbHeHb Ta 3HM)KCHHS KUIBKOCTI

MPOIYIIEHUX JIOTTYHUX CYTIEPEYHOCTEH.

I[IpakTH4HAa WiHHICTH OTPUMAHUX PE3YJIbTATIB MOJATa€ y po3poOLil
OPOTOTUILY IPOrPAMHOI CUCTEMH, IO JO3BOJISIE AaBTOMATU3YBAaTH IIPOLIEC
MEPBUHHOTO aHaji3y HAayKOBHX TEKCTIB Ha MPEAMET JIOTIYHHX ITOMUJIOK.
3anponoHOBaHE PINIEHHS MOXE CIYryBaTH AOMOMI)KHUM 1HCTPYMEHTOM IS
JOCIITHUKIB TP MiJATOTOBIN IyOJiKalliid, a TaKoX BUKOPHCTOBYBATHUCH SIK
KOMITIOHEHT CHCTEM MIATPUMKH HPUUHATTS pIIIEHb Y MPOLECI aKaJeMIYHOTO

pelICH3YBaHHS.

Anpobaunisa po6oTu. OCHOBHI TOJIOKEHHS 1 pe3yJIbTaTH MPEJCTABICH] Ta

00roBOPIOBAJINCH Ha:

e XVIII-it HaykoBii KOH(eEpeHIli MariCTpaHTiB Ta acHipaHTIB
«IIpukmnagna matematuka Ta koM OTHHD» [IMK-2025 (Kuis, 19-

21 nucromnana 2025 p.).

IMyoaikanii. 3a TeMaTHKO TPOBEACHUX JOCTIIHKEHb OIMyOJIKOBAaHO

HayKOBY Mpallo, a caMe T€3M J0MOBIAeH Ha KOH(pEpEHIIi.

Crpykrypa Ta o0csar podoru. Marictepcbka poOOTa CKIaAAa€ThCs 31

BCTYIy, YOTUPHOX PO3JILIIB Ta BUCHOBKIB.

VY 6cmyni nopaHo 3arajbHy XapaKTEPUCTUKY POOOTH, 3pOOJIEHO OLIHKY
Cy4acHOTO CTaHy MpoOJieMHd, OOIPYHTOBAHO aKTYyaJbHICTh  HAMPAMKY

JIOCIIIKEHb.



Y nepwomy po3aiai po3AiNl MPOBEACHO OTJIAJ Cy4acHUX IIJAXOIIB IO

aHaTi3y HAYKOBUX TEKCTIB Ta METOIIB 3a0e3eueHHs JocToBipHOCTI LLM

Y opyeomy po3iil OMKMCaHO apXITEKTYPy Ta aJITOPUTMHU 3aIIPOTIOHOBAHOT

MYJIbTUAT€HTHOT CUCTEMH CTPYKTYPHO-0013HAHOTO aHaTi3y.

Y mpemvomy pO3MALTI HABENEHO peali3alliid MPOrPaMHOTO MPOTOTHILY,

MPUKJIAIN KOy, J€TaJll areHTIB Ta poOOYUX MPOILIECIB.

Y uepsepmomy po3aiNi MPENCTaBICHI Pe3yJbTaTH EKCIEPUMEHTAITBHIX
JOCJIIIKEeHb, TopiBHsAHHS Single-LLM Ta MyJIbTHAareHTHOI CUCTEMU, KUIbKICHUI

Ta SIKICHUH aHali3 €epeKTUBHOCTI MiJIXO.TY.

Kuarwo4yoBi cjaoBa: Beauki MOBHI MOJEINI, MYJBTHAareHTHI CHUCTEMH,
CTPYKTYpPHO-0013HAaHUN aHaji3, JOTIYHA Y3TO/KEHICTh, HAyKOBI TEKCTH,

MOPIBHSUTHHUM €KCIIEPUMEHT.






ABSTRACT

Relevance of the topic. The exponential growth of scientific publications
(over 3 million annually) creates the problem of information overload, making
effective manual literature analysis practically impossible. Large Language
Models (LLMs) demonstrate significant potential for automating this process;
however, their adoption is limited by the issue of hallucinations—the generation
of plausible yet factually incorrect statements. Existing approaches such as
Retrieval-Augmented Generation (RAG) focus primarily on external fact
verification, often overlooking the internal logical consistency of a document.
The absence of tools capable of detecting semantic contradictions between
different sections of a scientific article—for example, when conclusions do not
follow from the reported results—reduces trust in automated analysis systems and

may contribute to the spread of erroneous scientific knowledge.

The object of research is the process of automated analysis and

verification of scientific texts using large language models.

The subject of research is methods and algorithms for multi-agent
interaction aimed at structure-aware detection of logical inconsistencies in

unstructured scientific documents.

The aim of the work is to improve the reliability of automated analysis of
scientific articles by developing a multi-agent system capable of detecting

internal logical contradictions.
Scientific novelty consists of the following:

o A structure-aware analytical method is proposed which, unlike monolithic
approaches, uses the compositional structure of a document as a contextual
framework, enabling detection of inconsistencies between logically

dependent sections of the text.



o« A comparative study of Single-LLM and multi-agent interaction
approaches for structure-oriented verification of scientific texts is
conducted, demonstrating experimentally increased robustness against
erroneous generalizations and a reduction in undetected logical

contradictions.

The practical value of the obtained results lies in the development of a
software prototype that automates the initial analysis of scientific texts for logical
errors. The proposed solution can serve as an auxiliary tool for researchers when
preparing publications and may be integrated into decision-support systems for

academic peer review.

Approbation of the work. The main concepts and results were presented
and discussed at the XVIII Scientific Conference of Master’s and PhD Students
“Applied Mathematics and Computing” (AMC-2025), Kyiv, 19-21 November
2025.

Publications. One scientific publication was produced on the topic of the

research, namely conference proceedings.

Structure and volume of the work. The master’s thesis consists of an

introduction, four chapters, and conclusions.

The introduction provides the general characteristics of the work, evaluates the
current state of the problem, and substantiates the relevance of the research

direction.

Chapter 1 presents a review of modern approaches to scientific text

analysis and methods for ensuring LLM reliability.

Chapter 2 describes the architecture and algorithms of the proposed multi-

agent system for structure-aware analysis.

Chapter 3 contains the implementation of the software prototype, code

examples, and details of the agents and workflows.



Chapter 4 presents the results of experimental studies, a comparison
between the Single-LLM and the multi-agent system, and quantitative and

qualitative evaluation of the proposed approach.



