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Pedepar

Jlunimomuas pabota, 54 crpanuil, 4 Tabauibl, 6 pUCYHKOB, 1 dopmyna, 9 uc-
TOYHHUKOB.

KitoueBbie ciioBa: aBTOMAaTU3UPOBAHHBIN MTOUCK, TEKCTOBBIC TAHHBIE, Pa3HO-
dopmatHbie ucTounnku, Retrieval-Augmented Generation (RAG), LLaMA 3.1, ce-
MaHTUYECKUN MOUCK, 00pabOoTKa €CTECTBEHHOTO SI3bIKA.

OOBEKT UCCleI0BaHNUd — METOAbl aBTOMAaTU3HUPOBAHHOI'O MOMCKA TEKCTO-
BBIX JIaHHBIX B pa3HO(POPMATHBIX NCTOYHHUKAX.

[Mpenmer wuccrnenoBanusi — TnpuMeHeHHe Merona Retrieval-Augmented
Generation (RAG) na ocHoBe mozaenu LLaMA 3.1 11 noBBIIIICHHS PEJIEBAHTHOCTH
Y TOYHOCTH MOUCKa B cTpykTypupoBaHHbIX (JSONL, SQLite), momycTpyKkTypupo-
BanHbIX (HTML, DocBook) u nectpykrypupoBanubix (PDF, ODT) nannsix.

[lens paboThl — pa3paboTKa MPOrpaMMHOTO MOJYJIS, PEAU3YIOIIETO aBTO-
MaTU3UPOBAHHBIN TOUCK WH(OPMAIIUU B PA3HOPOIHBIX UCTOYHUKAX C UCIOJIb30Ba-
HueMm meroga RAG u mogenun LLaMA 3.1, a Takke CpaBHUTEJIbHBIA aHAIU3 €0
3¢ ()EKTUBHOCTHU C TPATUITMOHHBIMA U CEMAHTUYECKIUMH METOJIaMU MTOUCKA.

B pabote n3yueHbl COBPEMEHHBIE METOJIbl M3BJICUYECHUS M IMOMCKA TEKCTa,
BKtouas Tpaguionnsie (TF-1IDF, BM25) u cemantuaeckue (DPR) moaxoxsl. Pas-
paboTaHHBIN MOJTYJIb BKIFOYACT KOMIIOHEHTHI JIJIs1 MHACKCAIIUY JaHHBIX, TeHEpaIuu
AMOEAIMHIOB, 00pabOTKH 3ampocoB U TecTupoBaHus. IIpoBeneHo TecTUpoBaHHE
MOJIyJIsSI Ha peabHBIX JJAHHBIX C OIICHKOM KauyecTBa MOMCKa 1o MeTprkam Precision,
Recall, EM.

KiroueBble pe3yibTaThl:

. [ToBbIlIeHNE PENEBAaHTHOCTH MTOUCKA 33 CYET KOMOMHAIIMY CEMaHTHYe-
CKOT'0 U3BJICUCHUS U T€HEPAIlMi KOHTEKCTHO-aJallTUPOBAHHBIX OTBETOB.

. Yuaudukanuss o0pabotku pasHopoanbix maHHeix (PDF, HTML,
JSONL) B enuHo# cucteme.

. CHmXeHue 3aBUCUMOCTH OT PYYHOU Pa3METKU JaHHBIX.

[lepcriekTBBI pa3BUTHUS BKIIOYAIOT PACIHIMPEHUE TOAACPKKH (HOpMATOB
(HTML, JSONL), yayuriienre o0pab0TKH MHOTO3BBIUHBIX JAHHBIX U ONITHMHU3ALHIO
napameTpoB RAG 11 TOBBITIIEHUSI TOUHOCTH M CKOPOCTH Pa0OTHI.



Padepar

JlpiruiomHas mpana, 54 craponak, 4 ta0minbl 6 mamtoHkay, 1 ¢gopmyna, 9
KPBIHILI.

KirouaBbist  CHOBBI:  ayTaMaTbhl3aBaHbl TOILIYK, TAIKCTaBbIA Jaa3€HBI,
po3HadapmatHbist KpbiHilel, Retrieval-Augmented Generation (RAG), LLaMA 3.1,
CEMaHTBIYHBI MOUIYK, allparoyKa HaTypalbHail MOBBI.

AG'ekT nacnenaBaHHS — METaJbl ayTaMmarbl3aBaHara IMOIIYKY TIKCTABBIX
JaA3€HbIX Y po3Ha(apMaTHBIX KPBIHILIAX.

[Tpangmer nacnenaBaHHs — MpbIMAHCHHE MeTany Retrieval-Augmented
Generation (RAG) na acuoBe magpm LLaMA 3.1 11 nmaBBIMIDHHS pJeBaHTHACII 1
nakiagHacil nomyky ¥V ctpykrypaBanbsix (JSONL, SQLite), vacTkoBa cTpyKTypa-
BanblXx (HTML, DocBook) 1 HectpykrypaBanbix (PDF, ODT) nanzensix.

Mbra npatibl — pacripalioyka nparpamHara MoayJis, Kl paaiizye ayTaMathl-
3aBaHbl MOIIYK 1H(QapMalbll ¥ pO3HAPOJHBIX KPBIHIIAX 3 BHIKAPHICTAHHEM METaay
RAG 1 magpmi LLaMA 3.1, a TakcaMa napayHaJIbHbI aHaji3 Aro 3peKTblyHacIl 3
TPaAbILBIMHBIMI 1 CEMAHTBIYHBIMI METa/1aMi TOIIIYKY.

VY mpanibl BRIByYaHbI Cy9acHBISI META bl 31a0bIBAHHS 1 MOIITYKY TAKCTY, YKITIO-
yatoubl Tpaasibiiabis (TF-IDF, BM25) 1 cemanterunbist (DPR) maneixossi. Pac-
nparaBaHbl MOJYJIb YKIIIOUae KaMITAaHEHTHI JJIA 1HJPKCAIbll JaJ3€HbIX, TeHepallbli
sMOe31HTay, anpalloyKi 3anbiTay 1 ToctaBanHs. [IpaBea3ena TacTaBaHHE MOY IS HA
pPRANBHBIX JAJ3€HBIX 3 aJ3HaKal sKaclll MOIIyKy ma MeTpeikax Precision, Recall,
EM.

["anoyHbIs BBIHIKI:

* [TaBbIlIPHHE P3JIEBAHTHACIII MMOUTYKY 3a KOIIT KaMOIHAIIbll CEMAaHThIYHAra 3/1a0bI-
BaHHS 1 TeHepallbll KAHTIKCTHA-aJJallTaBaHbIX aJIKazay.

* VHidikaiieis anparioyki posaapoausix gaazensix (PDF, HTML, JSONL) y anzinaii
cicTame.

* SHDKOHHE 3aJISKHACII 8]l pyYHOU pa3MeTKi Jaa3eHbIX.

[lepcniekThIBBI pa3Billllsl YKIIOYAIOLb MalIbIpIHHE MNAATPbIMKI (apmaTay
(HTML, JSONL), nansnumHHE anpanoyki MIMaTMOYHBIX AaJ3€HBIX 1 anTbhiMi3a-
1bIto mapametpay RAG 115 maBbIIIIHHSA JAaKJIaHACII 1 XyTKACI Mpallbl.



Abstract

Graduation thesis, 54 pages, 4 tables, 6 figures, 1 formula, 9 references.

Keywords: automated search, textual data, multi-format sources, Retrieval-
Augmented Generation (RAG), LLaMA 3.1, semantic search, natural language
processing.

Research object — methods of automated search for textual data in multi-
format sources.

Research subject — application of the Retrieval-Augmented Generation
(RAG) method based on the LLaMA 3.1 model to improve search relevance and
accuracy in structured (JSONL, SQL.ite), semi-structured (HTML, DocBook), and
unstructured (PDF, ODT) data.

Objective — development of a software module implementing automated
information retrieval in heterogeneous sources using the RAG method and LLaMA
3.1 model, along with a comparative analysis of its effectiveness against traditional
and semantic search methods.

The work examines modern text extraction and search methods, including
traditional (TF-IDF, BM25) and semantic (DPR) approaches. The developed module
includes components for data indexing, embedding generation, query processing,
and testing. The module was tested on real-world data with search quality evaluated
using Precision, Recall, and EM metrics.

Key results:
 Improved search relevance through the combination of semantic retrieval and
context-adapted answer generation.

« Unified processing of heterogeneous data (PDF, HTML, JSONL) within a single
system.
* Reduced dependency on manual data labeling.

Future development prospects include expanding format support (HTML,
JSONL), enhancing multilingual data processing, and optimizing RAG parameters
to improve accuracy and performance.



