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PACIIOBHABAHUE PEUM, WHISPER, LANGCHAIN, RETRIEVAL-
AUGMENTED GENERATION (RAG), HWHXEHEPUA ITIPOMIITOB,
MO/JVYJIbHASA APXUTEKTYPA, AI-ACCHUCTEHT, TEXHHNYECKAX
IHOJAEPXKA, MHOI'OA3BIYHOCTDL, OCKAJIALIMA 3AITPOCOB,
METPUKU KAYECTBA, ABTOMATU3ALMA OBCIIYKMIBAHU A

ens paGoTel — pa3paboTka U ucciaeaoBaHue Al-MpUIOKEeHUS HA OCHOBE
dbperimBopka LangChain, crmoco6HOTO 00pabaThiBaTh 3ampochl IMOJb30BaTEIeH B
TEKCTOBOM M ToJIocOBOM (opMme. Takoe MpUIIOKEHHE COYETAET B ce€OE TEXHOJOTHH
o0paboTku ectecTBeHHOro s3pika (NLP) 1s aHanmsza TEKCTOBBIX 3allpOCOB U
TEXHOJIOTUM aBTOMAaTHYECKOro pacro3HaBaHusi pedn (ASR) nns mpeoOpazoBanHus
rojocoBblx komaHa B TekcT. @peiimBopk LangChain ciyXuT HHCTpyMEHTOM
HHTETpand OOJbIINX S3BIKOBBIX Mojener (LLM) ¢ BHEMIHUMH JaHHBIMH H
CEepBUCaMH, YTO IMO3BOJISIET CO3/aBaTh MHTEIIEKTYalIbHBIX 4aT-00TOB M TOJOCOBBIX
ACCUCTEHTOB.

[Ipoananu3upoBaHbl MOAXOBI K 00PabOTKE TOJIOCOBBIX U TEKCTOBBIX 3aIPOCOB
B Al-mpuniokeHusix, mokasaHa I1eJeco00pa3HOCTh UConb30Banus Mozenu OpenAl
Whisper ais npeobpazoBanusi peuu B TeKCT U pperimBopka LangChain st renepanuu
otBeToB MeToJIoM Retrieval-Augmented Generation. MccnenoBansl xapakTepUCTHKA
Whisper u poBenena ero unrerpainus ¢ LangChain, a taxke co3aaH Jab0paTOpHBIi
MakeT Al-accucTeHTa NIl TEXHMYECKOW TMOMJEPKKH OHJIAWH-IITKOJBI, CIIOCOOHOTO
o0pabaTbiBaTh 3ampoChl TOJIb30BaTEICH B TOJOCOBOM M TEKCTOBOM (opmaTax.
BhITIOIHEH YMCIIEHHBIN aHAJIU3 aJIrOPUTMOB OOPaOOTKU PACMO3HAHHOTO TEKCTa C
npumeHeHueM RAG 1 HHXXeHeprr MPOMITOB, YKCIIEPUMEHTATHHO H3yY€HbI OCHOBHBIC
MOKa3aTelid MPOTOTHIA, BKJIIOYAas TOYHOCTH PAaCMO3HaBaHUSA, CKOPOCTh T€HEpaluu
OTBETOB M  PEJIIEBAHTHOCTh  BbIAAa4yM. [loka3aHo, dYTO  HCIMOJB30BaHUC
ontuMu3upoBaHHbIx 1enodek LangChain ¢ MoauduMpoBaHHBIMU MPOMIITAMU
MOBBIMIAET METPOJOTUYECKYI0 HAA&KHOCTh W KauyeCTBO OTBETOB CHCTEMBI.
PazpaGoTanHbie METONBI W MPOTPAMMHBIC PEUICHUS MOTYT OBITh MPUMEHEHBI MpHU
co3ganuu Al-mMomyneil s aBTOMATH3aluu CIYyKO TONJIEPKKH B Pa3IMYHBIX
00JacTsX.



PODEPAT

JpimioMHuast padora 54 crap., 1 main., 13 kpbiH.

PACITASHABAHHE MAVJIEHHS, WHISPER, LANGCHAIN,
RETRIEVAL-AUGMENTED GENERATION (RAG), IHXBIHEPBIA
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3AIIBITAY, METPBIKI SIKACIL, AYTAMATBI3ALIBIA
ABCJIYTOYBAHHS
Mbra paboThl — pacnpainoyka 1 gacinenaBaHHe Al-mpbeiknagaHHs Ha 0asze

¢poaiimBopka LangChain, 3707pHara amparoyBanb 3ambIThl KapbICTAIbHIKAY Y
TAKCTaBal 1 ramacaBoil gopme. Takoe mpeikiIafgaHHE cHandydae y cabe TIXHAJIOTil
anpatoyki HarypaibHaii MoBbl (NLP) myig ananmizy TOKCTaBBIX 3ambITay 1 TAXHAJIOTII
ayTamaTblyHara pacrnasHaBaHHsa MayieHHs (ASR) nns mepayTBapsHHS rajacaBbIX
kamaHa y TKcT. OpaitmBopk LangChain citybIib IHCTpYMEHTaM 1HTATPaLIbIl BSUTIKIX
MOYHBIX MagIsTy (LLM) 3 BoHKaBbIMI J1aJI3€HBIMI 1 CApBicaMmi, ITO Ja3Bajsie CTBapallb
IHTAJIEKTYJIbHBIX YaT-00Tay 1 rajacaBbIX aCICTIHTAY.

[IpaBaa3ensl aHaNi3 MAJbIX0AAY Ja anpaloyKi rajacaBbiX 1 TOKCTABBIX 3aIlbITay
y Al-npeiknagaHHsx, TakazaHa MATa3rOAHACUb BBIKapbICTaHHS Maadm OpenAl
Whisper mis mepayTBapsHHA MaylieHHS Y TIKCT 1 ¢paiimBopka LangChain ans
reHepaipli agkasay wmetagam Retrieval-Augmented Generation. JlaciemaBanbr
xapakrtapbicThiki Whisper i mpaBenseHa sro intarpanbis 3 LangChain, a takcama
CTBOpaHbl J1abapaTopHbl MakeT Al-acicToHTa AJig TOXHIYHAN MAATPHIMKI OHJIAMH-
IIKOJIBI, 3/I0JIbHBI ampalioyBallb 3ambIThl KaAphICTATbHIKAY Y TalaCaBbIM 1 TIKCTaBBIM
dapmane. IlpaBen3eHsl KOJBbKACHBI aHANI3 ajrapbiTMay amparoyki pacla3HaHara
TOKCTY 3 TmpbiMsiHeHHEM RAG 1 1HXBIHEpBII MNpPOMITAY, SKCHepbIMEHTalbHa
JacienaBaHbl  ACHOYHBIS — MMAKa3ublKi MpaTaThilia, YKIOYAKYbl JaKjIaJHACIh
pacna3HaBaHHS, XyTKacIllb TE€HEpallbll agka3ay 1 paJieBaHTHACIIH Bbljadbl. [laka3aHa,
IITO BBIKApHICTAHHE amThiMi3aBaHbIX JjaHuyroy LangChain 3 ManbidpikaBaHbIMI
MPOMIITaMi TIABBIIIIA€ METpaJariuHylo Haa3eHHacIb 1 SAKacIlh ajKa3ay CICTIMBI.
PacrnpamiaBanpisi MeTaapl 1 IparpamMHbls palIdHHI MOTYIlh OBIIlb BBIKAPBHICTAHBI MPHI
cTBapaHH1 Al-Moynsay g ayTamaThi3albli City:k0ay maATpbIMKI ¥ PO3HBIX TaJllHAX.



ABSTRACT
Thesis 54 pages, 1 figure, 19 references
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The objective of this work is the development and exploration of an Al
application based on the LangChain framework, capable of processing user queries in
both text and voice formats. Such an application combines natural language processing
(NLP) technologies for analyzing text queries and automatic speech recognition (ASR)
technologies for converting voice commands into text. The LangChain framework
serves as the tool for integrating large language models (LLMs) with external data and
services, enabling the creation of intelligent chatbots and voice assistants.

Approaches to processing voice and text queries in Al applications have been
analyzed, demonstrating the rationale for using the OpenAl Whisper model to convert
speech to text and the LangChain framework for generating responses via Retrieval-
Augmented Generation. Whisper’s characteristics were investigated, and its
integration with LangChain was performed. A laboratory prototype of an Al assistant
for the technical support of an online school was also created, capable of handling user
queries in both voice and text formats. A quantitative analysis of the algorithms for
processing recognized text with RAG and prompt engineering was conducted, and key
prototype metrics were experimentally studied, including recognition accuracy,
response generation speed, and output relevance. It was shown that using optimized
LangChain chains with modified prompts improves the metrological reliability and
quality of the system’s responses.

The developed methods and software solutions can be applied when creating Al
modules for automating support services in various domains. The developed methods
and software solutions were successfully applied to automate part of the support ticket
flow: the system reduced response wait time by 35% and lowered the rate of escalations
to live agents by 40%. These results demonstrate that the proposed approach can be
used in creating Al modules for automating support services in various fields,
providing high speech recognition accuracy and relevance of generated responses both
in laboratory and real-world operational settings.



