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1. MeTo10 fycepTauifiHOro AOCIIIPKEHHS € PO3IMKPEeHHS PYHKIIOHAY iCHYI0UUX MYJIbTUAreHTHUX CUCTEM 3aBISIKU
po3po6Li Mozei epeKTUBHOI MYJIbTUAareHTHOI CUCTEMU [1J151 06POOKY IIOTOKOBUX TEKCTOBUX JIAHUX, sIKA 3a6e31edye
mBUAKY PinbTpaliiio, TouHy Kiacudikalliio Ta afanTUBHE OHOBJIEHHS JOMEHHUX CJIOBHMKIB, BAKOPHUCTOBYIOUN
moaudikoBanuii GinbTp biyma, cnenianizoBaHy HEIPOHHY MEPEXKY Ta KOJIEKTMBHE FOJIOCYBaHHS areHTiB 32 HOBI
CJIOBHUKY BUKOPUCTOBYI0UM KoM6iHa1io meTois lllyabie Ta TF-IDF. O6’ekTOM JOCHiIKEHHS € npolecu 06podKu
IIOTOKOBUX TEKCTOBUX JAHUX, 10 BKJIIOYAIOTh QibTpallilo, 6araToKIacoBy Kiaacuikaliilo Ta OHOBJIEHHS JOMEHHUX
CJIOBHUKIB. [IpegMeToM IOCiIKeHHSI € METOIU Ta 3aCO0U 711 PO3POOKY MOJEJi MyJIbTUareHTHOI CUCTeMU [1JIs

dinprpaii, 6aratoksnacosoi knacudikallii Ta OHOBJIEHHS JOMEHHUX CJIOBHUKIB Y KOHTEKCTi IOTOKOBOi 06pO6KHU



TEKCTOBUX JJaHUX. B NepiomMy po3aini o6rpyHTOBAHO aKTyaslbHICTb AOCII>)KEHHS B HallpSIMKaX MyJIbTUAr€HTHUX
crucreM, 06poOKY MTOTOKIB TEKCTOBUX JJAHUX Ta BUKOPUCTAHHS METOIiB MAIIMHHOTO HaBYaHHSI, 3BRKAI0YU Ha
3pocTaHHs o6csris iHdpopMatiii. [IpoBeeHo aHasi3 HAayKOBUX ITpallb, BU3HAY€HO HeBUPilleHi 3aa4i Ta mpobsemMy, a
TaKOX OMKCAHO HEOOXiJIHi EKCIIEPUMEHTHU. 3alIPOIIOHOBAHO A0CTPAKTHY MOJIEJIb MYJIbTUAr€HTHOI CUCTEMU J1J1S
aHaJsi3y cJ1ab0CTPYKTYPOBAaHMX TEKCTOBUX JAHUX. Y pe3yJbTaTi cOOPMYIbOBAHO 3a1a4y AucepTalii. Jpyruii po3min
IIPUCBSIYEHUI pO3poOLi MOAIEJi MyJIbTUAreHTHOI CUCTeMHU [1J11 aBTOMATHUYHOI Kacu@ikalii BXiTHUX TEKCTIB i
1106yJ0OBY CJIOBHMKA NIPEAMETHOI 00J1aCTi B yMOBax IOCTIHHOTO HAIXOIKEHHS BEJIMKOTO 0OCATY AaHUX. Y po3aisi
POSTJISIHYTO IIPAKTUYHi aCNIEKTU IPOEKTYBAHHS MYJIbTUAr€HTHUX CUCTEM JJ151 PO3IOJIiIEHUX O0YMCIIEHD,
BKJItOYatouu crangapTu FIPA, MoBy komyHikauii ACL, MOKJIMBI CTaHU areHTiB i 0COGIMBOCTI IXHPOT'O PO3TOPTAHHS
Ha 00YMCIIIOBAIbHUX By3J1aX. [IpoaHasnizoBaHo icHyo4i nporpamHi 6i6s1i0Teku Ta GpeiiMBOPKY 1111 CTBOPEHHS
MyJIbTUAT€HTHUX CUCTEM, iXHi OOMEXXEHHS Ta MOKJIMBOCTI PO3LIMPEHHS. 3alIpONIOHOBAHO MiX0AU O OpraHisarii
KOMYHIKalii Ta IpMAHATTA pilleHb areHTaMH1, 30KPEMa MEXaHi3M IOJIOCYBaHHS 1171 Y3rOJKE€HHS KiHLIEBOTO BUTJIALY
CJIOBHUKA, a TAKOX JeTaJIbHO OMKMCAHO MYJIbTHAreHTHI IificuctemMu Ta popmMaty 3aluTiB 1j1s ix podboTH,
3aIpOIIOHOBAHO ajanTauito metony Llysblie 17151 po60TH B pO3NOJiIEHOMY cepenoBulli. TpeTiit po3zin NpucBsYeHo
BUPILIEHHIO 33/a4i 6araTokuacoBoi knacu@ikallii TOTOKOBUX TEKCTOBUX JAHUX, SIKa € KIJI0YOBOIO /17151 aBTOMATUYHOI
11o0yJOBY CJIOBHUKIB IpeIMETHUX 0ob6s1acTe. Y PO3Lii po3rysiHyTO TEOPETUYHI OCHOBY i BUBHAYEHO HAIIPSIMKU
BJOCKOHAJIEHHS iCHYIOUMX Mofesiell. 3alponoHoBaHo Mogudikariito ¢pinsrpa biyma nisa 6araToknacoBoi
k1acuikalii, a TAKOK OIIMCAHO BUKOPUCTaHHS MOJieJIEN HEPOHHUX MepeX AJ1s 1iiei 3anayi. [IpoananizoBaHo
MO>KJIMBICTb iHTerpalii 11X METO/IiB y MyJIbTUAaT€HTHY CUCTEMY, 1€ KOXKEH areHT BUKOHYye crenudiyHi 3aaayi.
Taxkosx po3IJIsSHYTO MiIX0H 10 aBTOMATUYHOI I06YA0BU CJIOBHUKIB, BKJIIOYAOYU 00pOOKY TEKCTIB i ixHix Kiacis,
JIOKaJIbHEe OHOBJIEHHS CJIOBHUKIB areHTaMM, CTBOPEHHS HOBUX areHTiB y pasi I€peBaHTaKEHHS Ta Y3TO[KEeHHS 3MiH
y 3arajJlbHOMy CJIOBHUKY Y€pe3 KOMYHIKalil0 MibK areHTaMu. YeTBepTU pO31ij IPUCBIYEHUN ITPAKTUYHIN
peavtizaliii 3armporoHOBaHOI MOIEJIi Ta METOIIB, SIKi € 623010 /1J1s1 IPAKTUYHOTO BTiJIEHHS JAaHOI MOJIEJTi B
cepenosuile MAC i CTBOPEHO KOMILJIEKC IHCTPYMEHTAIbHUX IPOrPaM, SIKUI JOBOAUTb €(PEKTUBHICTD
3aIPONIOHOBAHOI MOJIeJli B aBTOMAaTU30BaHi! 106y 10Bi CJIOBHUKIB IIpeIMETHOI 0671aCTi. Y po3[ii oMcaHo npoLec
CTBOPEHHS Ta HaJIAIITYBaHHS MOJEJi MyJIbTUAT€HTHOI CUCTEMH, SIKA 37ilICHIOE 6araToK1acoBy QinbTpalliio Ta
kiacudikalilo TeKCTiB i popMye CIOBHUK Yy KiJIbKOX iTepallisx po6oTu cucTteMu. Peasnizanis BKitodae iHTerpalito
moau@ikoBaHoro ¢pinbrpa biyma, HEMPOHHUX MEPEX, @ TAKOXK OpraHisallilo B3aeMoZii Mk areHTaMu [1J1s
e(peKTUBHOrO OHOBJIEHHS CJIOBHMKA Ta Y3rOIKEHHS 3MiH y HbOMY. Pe3ysbTaTl po60TH CUCTEMHU MIPOiNIOCTPOBAHO
[IPUKJIAJaMU iTepanil, o JeMOHCTPYIOTh QYHKLIOHAIBHICTD Ta IPOLYKTUBHICTD 3aIIPOIIOHOBAHOI apXiTEKTYpU.
HaykoBa HOBM3HA OTpUMAaHUX PE3yJbTaTiB. Blriepiue 3arrpoOrIoHOBaHO MOJIEJIb MYJIbTUAr€HTHOI CUCTEMUY, SIKA
noegHye Mmogudikopanuil PpinbTp bayma, HeMpOHHY Mepexy 17151 Kinacuikalii TeKCTiB, MyJIbTUAr€HTHUAN Mifxin
17151 IOOYZOBY Ta OHOBJIEHHSI CJIOBHUKIB i MexaHi3M rosiocyBaHHsS MeTonoM Illynblie 3 BUKopucTaHHsAM Metony TF-
IDF, 1m0 [03B0JIsSle aBTOMAaTHU3YyBaTH IIPOLIEC CTBOPEHHSI CJIOBHUKIB IIPeIMETHOI 00J1aCTi B yMOBax [IOTOKOBOI
00pOOKM TEKCTOBUX JAHUX. Briepie 3arponoHoBaHO Mogugikaliio kiacuyHoro ¢inerpa biayma, axuit
BiZpi3HSIETHCS TUM, IO BiH 3a0€3Ie4ye MBUIKE BUSIBIEHHS PEJIEBAHTHUX TEKCTIB i BUKOHAHHS iX onepeaHbo1
xiacudikauii, mo 3abesneyye 3HaUHe 3MEHILIEHHS 00CAry HEe0OpOOIeHNK JaHMX Ha HACTYITHUX eTarax CUCTEMH Ta
nifBuIye epeKTUBHICTb pOOOTU B yMOBax 06pOOKY TOTOKOBUX JaHUX. Briepiue 3anponoHoBaHo Mmogu@ikaliio
metony TF-IDF B po3nofiiieHoOMy cepeoBULi AJ1s1 BUPiLIEHHs 33/1a4i T0OyI0BY CJIOBHMKA IIPEIMETHOI 00J1acTi, s1Ka

BiZpi3HS€THCS 3aCTOCYBaHHSM afanToBaHoro merony llynbue ays B

2. The aim of the dissertation research is to expand the functionality of existing multi-agent systems by developing
a model of an efficient multi-agent system for processing streaming textual data. This system ensures fast filtering,
accurate classification, and adaptive updating of domain dictionaries using a modified Bloom filter, a specialized
neural network, and collective agent voting for new dictionaries through a combination of the Schulze method and
TF-IDF. Object of the research: the processes of streaming text data processing, which include filtering, multi-
class classification, and updating domain-specific dictionaries. Subject of the research: the methods and tools for
developing a multi-agent system model for filtering, multi-class classification, and updating domain-specific
dictionaries in the context of streaming text data processing. The first chapter substantiates the relevance of



research in the areas of multiagent systems, streaming text data processing, and machine learning methods,
emphasizing the growing volumes of information. A review of scientific literature is provided, identifying
unresolved issues and challenges, along with necessary experiments. An abstract model of a multiagent system for
analyzing weakly structured text data is proposed. As a result, the dissertation's objective is formulated. The
second chapter focuses on the development of a multiagent system model for the automatic classification of
incoming texts and the construction of a domain dictionary in conditions of a continuous influx of large amounts
of data. The chapter discusses practical aspects of designing multiagent systems for distributed computing,
including FIPA standards, ACL communication language, agent states, and deployment specifics on computational
nodes. Existing software libraries and frameworks for multiagent system development are analyzed, highlighting
their limitations and extensibility. Approaches to organizing communication and decision-making among agents,
such as the Schulze and TF-IDF methods adaptation for distributed environments, are proposed. Multiagent
subsystems and query formats for their operations are described in detail. The third chapter addresses the
problem of multiclass classification of streaming text data, which is key to the automated construction of domain-
specific dictionaries. Theoretical foundations are reviewed, and directions for improving existing models are
outlined. A modification of the Bloom filter for multi-class classification is proposed, along with the use of neural
networks for this task. The integration of these methods into a multiagent system, where each agent performs
specific tasks, is analyzed. Approaches to automated dictionary construction are examined, including processing
text and its classes, local dictionary updates by agents, creating new agents in cases of overload, and synchronizing
changes in the general dictionary through inter-agent communication. The fourth chapter is dedicated to the
practical implementation of the proposed model and methods, which serve as the foundation for deploying this
model in a multi-agent system environment. A set of instrumental software tools has been developed to
demonstrate the effectiveness of the proposed model in the automated construction of domain-specific
dictionaries. The chapter describes the process of creating and configuring the multi-agent system model, which
performs multi-class text filtering and classification while iteratively forming the dictionary during system
operation. The implementation includes the integration of a modified Bloom filter, neural networks, and the
organization of agent interactions to ensure efficient dictionary updates and consensus on changes. The system's
performance is illustrated with iteration examples that demonstrate the functionality and efficiency of the
proposed architecture. Scientific novelty of the results obtained. For the first time, a model of a multi-agent
system has been proposed, combining a modified Bloom filter, a neural network for text classification, a multi-
agent approach for dictionary construction and updating, and a voting mechanism based on the Schulze method
using the TF-IDF method. This enables the automation of domain-specific dictionary creation in the context of
streaming text data processing. A novel modification of the classical Bloom filter has been proposed, distinguished
by its ability to rapidly detect relevant texts and perform their preliminary classification. This significantly reduces
the volume of raw data at subsequent stages of the system and enhances efficiency in the context of streaming
data processing. For the first time, a modification of the TF-IDF method in a distributed environment has been
proposed to address the task
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