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1. Inceprarifine DOCTiIpKEHHs [IPUCBSYE€HE PO3PO0OJIEHHIO METOIIB i apXiTeKTyp I06YL0BY aBTOHOMHHUX
MyJIbTUAr€HTHUX CMCTEM Ha OCHOBI BEJIMKMX MOBHUX MOJI€JIEN, IPU3HAYEHUX 711 BUKOHAHHS 3a11a4 3 JOBIUM
TOPU30HTOM IJIAaHYBaHHA y AMHAaMIYHUX IM(PPOBUX CEPENOBUIIAX. AKTYasIbHICTh POOOTH 3yMOBJIEHA OOMEXEHNMU
MOJKJIMBOCTSIMU Cy4acHUX LLM-0pieHTOBaHMX pillleHb 1010 TOBrOTPUBaJIoi aBTOHOMHOI po60TH, ajanTarii
[IOBEJiHKY Ta KEPYBaHHS CKJIAIHUMMU IIpOLiecaMul y peajlbHOMY 4aci 6e3 6e3rocepeiHbOr0 BTPY4aHHs JIIOJIUHU.
Cy4acHi nigxoau 1o BUKOPUCTaHHS BEJIMKUX MOBHUX MOJieJlel 3[,e0iIbIIoro OpieHTOBaHi Ha BUKOHAHHS
KOPOTKOTPUBAJIUX a00 i30J1bOBaHUX 3aBIaHb, TAKUX K T€Hepallis TEKCTy, TPOTPpaMHOTro Koy abo BiAmnoBinei Ha
3aIIMTH KOPUCTYBada. BogHoyac peanbHi n1dpoBi npoiecy, 30Kpema yrpaBiliHHS IPOrPaMHUMU NPOIOYKTaMU,
MapKEeTMHTOBUMMU KaMIIaHisIMU Ta ollepalifiHuMu 6i3Hec-TpoliecaMi, XapaKTepU3yIOThCsl TPUBAINMU
TPAEKTOPisIMUA BUKOHAHHS, AMHAMIYHOIO 3MiHOIO Liijiel i HeoOxigHicTIo 6e3nepepBHOi ananTauii. lle 3ymositoe
NOTpeOY Yy CTBOPEHHI aBTOHOMHUX MYJIbTUAar€HTHUX CUCTEM, 3TATHUX [10 JOBrOTPUBAJIOTO, LIiJIECIPSIMOBAHOTO Ta

aJarTHBHOTO BUKOHAHHS 33/1a4 HA OCHOBI IPUPOJHOMOBHUX 1iiiell. OCHOBHA YaCTUHA POOOTU BKJIIOYAE BCTYII,



YOTUPU PO3Minv, BUCHOBKY Ta AOJATKU. Y BCTYIi OOI'PYHTOBAHO AKTYaJIbHICTb TEMU JOCTiIKEHHS, C(POPMYILOBAHO
MeTy i 3aBIaHHSI POOOTH, BUBHAYEHO 00’€KT i MpeaMeT NOCiIPKEHHS], a TAKOXK OKPECJIEHO HAyKOBY HOBU3HY Ta
[IPAKTUYHY LiHHICTb OTPUMAaHUX PE3YJIbTATIiB. Y NIEPUIOMY PO3[isli «AHaJi3 METOMIB i apXiTEKTYp aBTOHOMHUX
MyJIbTUAr€HTHUX CUCTEM Ha OCHOBI BEJIMKAX MOBHUX MOJI€JIel» IPOBENIEHO OIJIs], Cy4aCHUX MiIXOLiB 10 0OpOOKU
IPUPOJHBOI MOBY, ar€HTHUX TA MYJIbTUAT€HTHUX CUCTEM, a TAKOK METO/IiB aBTOMATU30BAaHOTO BUKOHAHHS
CKJIaHVX 3a7ad4. [IpoaHanizoBaHo apxiTekTypu LLM-OpieHTOBaHUX areHTiB, MiIX0AU 10 IIJIaHyBaHHS,
BUKOPUCTaHHS iHCTPYMEHTIB, [TaM’SITi Ta B3a€MO/Iii MK areHTaMu. BUSIBJIEHO KJIIOYOBi 0OMEKEHHS iCHYIOUMX
pillleHb Y KOHTEKCTI 3374 3 JJOBTMM FOPU30HTOM IJIaHYBaHHS, 30KPE€Ma BiJICyTHICTb KEPYBaHHS TPAEKTOPIsIMU
BMKOHaHHS, Jerpananiio epeKTUBHOCT] Yepe3 HaKONMMYEHHsI KOHTEKCTYy Ta HeCTayy MeXaHi3MiB JJOBrOTpUBAJIOi
apanrauii. Ha ocHOBi poBeeHoro aHamuizy cpopMyibOBaHO HAyKOBY ITPO6GJIEMY Ta BUSHAYEHO HANPSIMU
NOAAIBIINX NOCIIIKEHb. Y OIPYroMy po3zisi «Po3po6ieHHS METOiB Ta apXiTEKTYP MYJIbTUAT€HTHUX CUCTEM Ha
OCHOBI BEJINKMX MOBHUX MOJI€JIEN» 3aIIPOIIOHOBAHO apXiTEKTYPy aBTOHOMHOI MyJIbTUAr€HTHOI CUCTEMU
LLMAgentNet, sika 3a6e3nedye 1eKOMIIO3ULLiI0 CKIaJHUX 33724, KOOPAMHALL{I0 areHTiB Ta ONITUMI30BaHUI 0OMiH
IAQHMMMU I1if] Yac TPUBAJIOrO BUKOHAHHS. Po3po6seHo MeTon onTUMizalii runtime-nam’siti Ta 06MiHy pe3ysbTaTamu
MiX areHTaMu, SIKUA JO3BOJIsIE 3MEHIINTH 3POCTAaHHSI KOHTEKCTY BEJIMKMX MOBHUX MOZEJIeN Y IpoLeci
IOBrOTPUBAJIOr0 BUKOHAHHA 3ajad. [IpencrasieHo popMasi3oBaHi aIFrOPUTMU BUKOHAHHS Ta IOPIBHSIHHS 3
HaAiBHMM MiIXO[IOM 10 HAKOIIUYEHHS KOHTEKCTY. Y TpeTbOMY pO37isi «Po3p06JieHHs cCUCTEMH YIIPaBJiHHSA
MipKyBaHHSIMU JJ151 JOBFOTPMBAJIOr0 aBTOHOMHOIO BUKOHAHHS 331a4» PO3PO0JIEHO CUCTEMY YIIPABJIiHHS
mipkyBaHHsaMU (Thought Management System, TMS) sIK KOTHITUBHUI KEPYIOUMI AP HAl MYJIbTUAr€HTHOIO
CHCTEMOIO0. 3alIPONIOHOBAHO iepapxiyHy MOJIeJIb IPEACTABIECHHS LiyIeH, Mifisel Ta 3alUTiB HA BUKOHAHHS, a TAKOX
aJITOPUTM >KUTTEBOTO LJMKIy MipKyBaHb, 1110 OXOIIIOE [1JIaHyBaHHS1, BUKOHAHHSI, OL[iHIOBAaHHS Ta aalTallilo.
OO6rpyHTOBaHO BUKOPHMCTAHHS €JIEMEHTIB MiJKPIIJII0BAaIbHOTO HaBYaHHs Ta (YHKIi BUHATOPOIY JIs afanTallii
MOBEMIiHKOBUX CTPATETIN areHTiB Y 33/1a4ax 3 JJOBIMM FOPU30HTOM IIJIaHYBaHHS. Y YETBEPTOMY po3Aini «Peasisanis
Ta eKCIIEPUMMEHTAJIbHA anpoballis aBTOHOMHOI MyJIbTUAr€HTHOI CUCTEMU» IIPEJICTABIIEHO €KCIIEPUMEHTAIbHUN
IIPOTOTUII PO3POOJIEHO] CUCTEMU Ta PE3YJIbTAaTU OLiHIOBAHHY ii e(peKTUBHOCTI. [IpoBejeHO eKCIIEPUMEHTH Ha
€TaJIOHHUX CEPENOBUIIAX I B IPUKJIAHUX CLIEHAPIsX, W0 IMITYIOTh NOBrOTPUBAJIE YIIPABIIIHHS CKIAQLHUMU
u1dpPOBUMHU NIPOLIECAMU, 30KPEMA Y cPepi KOHTEHTHOTO Ta MaPKETUHIOBOTO YIIPaBJiHHA. PeaynbTaTn
€KCIIEPMMEHTIB MiATBEPAKYIOTh MiIBUILIIEHHS aBTOHOMHOCTI, CTabiJIbHOCTI Ta alallTUBHOCTI BUKOHAHHS [IOPiBHSIHO
3 icHyl0YMMU LLM-0pieHTOBaHUMU MigX0gaMu. Y BUCHOBKAX ITiICYMOBAaHO OCHOBHI P€3yJIbTaTU OIUCEPTALiIHOTO
IOCJIiIKEHHSI, BU3HAYEHO HAIPSIMHU iX IIPAKTUYHOTO 3aCTOCYBAHHS Ta ITOKA3aHO, IO IIOCTABJIEHY METY i 3aBIaHHS
POOOTH MOBHICTIO AOCITHYTO. CIIMCOK BUKOPUCTAHUX JKepeJsl MicTUThb 149 HaliMeHyBaHb i OXOILII0E CyYacHi
IOCJiIKEHHS y rajly3i BeJIMKUX MOBHUX MOZEJIEN, MyJIbTUAT€HTHUX CUCTEM, MiAKPIIJII0BaJIbHOTO HaBYaHHS Ta
ABTOHOMHUX iHTE€JIEKTyaJIbHUX CUCTEM. Y JOJATKAX HaBEAEHO NOOATKOBI MaTepiajy, Mo II0CTPYIOTh peaisalio

OKpEMUX KOMITOHEHTIB BHHPOHOHOBaHOI CHUCTEMMU Ta PEIYJIbTATU €EKCIIEPUMEHTAJIbHUX ,lLOC]IiIL)KeHb.

2. The dissertation research is devoted to the development of methods and architectures for building autonomous
multi-agent systems based on large language models, intended for solving long-horizon planning tasks in dynamic
digital environments. The relevance of the work is determined by the limited capabilities of existing LLM-oriented
solutions with respect to long-term autonomous operation, behavioral adaptation, and management of complex
processes in real time without direct human intervention. Contemporary approaches to the use of large language
models are predominantly focused on short-term or isolated tasks, such as text generation, program code
generation, or responding to user queries. At the same time, real-world digital processes-including software
product management, marketing campaigns, and operational business processes-are characterized by long
execution trajectories, dynamically changing goals, and the need for continuous adaptation. This creates a demand
for autonomous multi-agent systems capable of long-term, goal-driven, and adaptive task execution based on
natural language objectives. The introduction substantiates the relevance of the research topic, formulates the
goal and objectives of the work, defines the object and subject of research, and outlines the scientific novelty and
practical significance of the obtained results. The first chapter, “Analysis of Methods and Architectures of
Autonomous Multi-Agent Systems Based on Large Language Models,” provides a review of modern approaches to



natural language processing, agent-based and multi-agent systems, as well as methods for automated execution of
complex tasks. Architectures of LLM-oriented agents, planning approaches, tool usage, memory mechanisms, and
inter-agent interaction are analyzed. Key limitations of existing solutions in the context of long-horizon planning
tasks are identified, including the lack of execution trajectory management, performance degradation due to
context accumulation, and insufficient mechanisms for long-term adaptation. Based on the conducted analysis,
the scientific problem is formulated and directions for further research are defined. The second chapter,
“Development of Methods and Architectures of Multi-Agent Systems Based on Large Language Models,” proposes
the architecture of an autonomous multi-agent system, LLMAgentNet, which provides decomposition of complex
tasks, coordination of agents, and optimized data exchange during long-term execution. A method for optimizing
runtime memory and inter-agent result exchange is developed, enabling the reduction of context growth in large
language models during prolonged task execution. Formalized execution algorithms and a comparison with the
naive context accumulation approach are presented. The third chapter, “Development of a Thought Management
System for Long-Term Autonomous Task Execution,” introduces the Thought Management System (TMS) as a
cognitive control layer over the multi-agent system. A hierarchical model for representing goals, subgoals, and
execution requests is proposed, along with an algorithm for the thought lifecycle encompassing planning,
execution, evaluation, and adaptation. The application of reinforcement learning elements and reward functions
for adapting agent behavioral strategies in long-horizon planning tasks is substantiated. The fourth chapter,
“Implementation and Experimental Validation of the Autonomous Multi-Agent System,” presents an experimental
prototype of the proposed system and the results of its effectiveness evaluation. Experiments are conducted in
benchmark environments and applied scenarios simulating long-term management of complex digital processes,
particularly in content and marketing management domains. The experimental results confirm improved
autonomy, stability, and adaptability of task execution compared to existing LLM-oriented approaches. The
conclusions summarize the main results of the dissertation research, identify areas of practical application, and
demonstrate that the stated goal and objectives of the work have been fully achieved. The list of references
contains 149 sources covering contemporary research in large language models, multi-agent systems,
reinforcement learning, and autonomous intelligent systems. The appendices provide additional materials
illustrating the implementation of individual components of the proposed system and the results of experimental
studies.
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