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1. Incepraliito pUCBSYEHO BUPIIIEHHIO aKTyaJIbHOI HAYKOBO-TIPUKJIAAHOI IPO6JIEMH — MiJBULIEHHS €(EKTUBHOCTI
iHpopMaliiiHOI TeXHOJIOTii iHTeIeKTyalIbHOrO MOHITOPUHTY 32 IOIIOMOT0I0 CTBOPEHHSI HOBOTO METOAy OOYA0BU
CTPYKTypH 6araTomapoBOro MOJIeJIbHOTO YTBOPEHHS MOHITOPUHIOBOI'O IIPOTPaMHOTO areHTa. 3arporioHOBaHO
HOBUI MeTOJ, KOMOiHATOPHOTO CMHTE3Y iHIYKTUBHUX MOJEJIEH, SKUI 1a€ 3MOTY IIOKPAIUTH TOYHICTb i
a[IEKBATHICTb IIPOTHO3IB Y CUTYyallisIX i3 BUCOKOIO HEBU3HAYEHICTIO. Y KOHTEKCTI IHTEHCUBHOTI'O PO3BUTKY
iHpopmMaLiTHNX TEXHOJIOTi Ta €KCIIOHEHIIITHOIO 3pOCTaHHSI 00CATIB IaHUX Cy4aCHI MOHITOPHUHIOBI CUCTEMU
CTUKAIOThCS 3 HEOOXiAHICTIO OTIepaTUBHOI OOPOOKY BEIMKOMACHITa6HOI pidHOPiAHOI iHpopMallii, 1110 HAIXOIAUTD 3
YUCJIEHHUX IpKepeJl. 3a0e3leuyeHHs] CBOEYACHOrO I IOCTOBIPHOTO YXBaJIEHHS PillleHb Y TAKUX CUCTEMax HabyBae
KPUTHYHOI Baru /ijis IMPOKOT0 CIIEKTPa NPUKIANHUX chep, 30KpeMa MeJULHY, (PiHaHCOBUX TEXHOJIOTIH,

€KOJIOT{YHOTO MOHITOpHUHTY, cepu 6e3reKy Touo. Bucokuil piBeHb HEBU3HAYEHOCT, PparMeHTapHICTb JOCTYIITHUX



IaHMX, @ TAaKOX JAMHAMiYHa MPUPOJA 00'€KTIB CIIOCTEPEKEHHSI 3yMOBJIIOIOTh IOTPEOY Y BIPOBAI’)KEHHI HOBITHIX
niAxoiB 10 IOGYI0BU MOJiesiel IPOrHO3yBaHHS Ta CUCTEM MiATPUMKY IPUNHATTS piteHb. Kiacuuni meTonu
MOJIEJIIOBaHHS 3a3BUYail BUSBJISIOTHCS HEJJOCTATHRO €(PEKTMBHYMU JIJI1 PO3B'SI3aHHS 3a7a4 MiJJBUILEHO] CKJIaAHOCTI,
110 NOTPEOYIOTh BUCOKOi TOYHOCTI, THYYKOCTI Ta aIallTUBHOCTI 10 3MiH cepenosuiia. [Tonpu 3HaYHui NoTeHLian
Cy4YaCHUX IHCTPYMEHTIB MalIMHHOIO HaBYaHHS — TaKUX K WITY4YHi HEMPOHHI MePEXi, TeHETUYHI aJITOPUTMHU, METO]]
IPYIIOBOTO BpaxyBaHHs apryMeHTiB (MI'VA) — ix nmpakTu4He 3aCTOCYBaHHSI CYIIPOBOJIXYETbCSI HU3KOIO BUKJIMKIB,
cepef SIKUX [IEpEeHaBYaHHs Mofesiel, 0OOMeXXeHa IHTepIIPETOBaHICTb Pe3yJbTaTiB Ta TPYILHOILi MacIITaOyBaHHSI.
MerTo10 IucepTaLifHOro SOCIiIKEHHS € MiABUILEHHS €(PEKTUBHOCTI (PYHKLIOHYBAHHS TE€XHOJIOTIi
iHTeJIeKTyaJIbHOTO MOHITOPHUHTY 3a JOTIOMOT0I0 CTBOPEHHSI HOBOTO METOJly CMHTE3y 6araTomapoBUX MOJEIbHUX
YTBOPE€Hb MOHITOPUHIOBOT'O [IPOTPaMHOTr0 areHTa. BinnosinHo 1o cpopMoBaHOi MeTH [1J1s1 BUPIllleHHS 3a3Ha4€HO]
HAyKOBO-IIPUKJIAIHOI MpobsieMu 6yJ10 OTPUMAHO TaKi HAyKOBi pe3ysibTaTu: 1. Biepiue 6y10 3alipoOlIOHOBAaHO METOZ,
N06YI0BY CTPYKTYpH 6araTomapoBOro MOJEJIbHOTO YTBOPEHHS MOHITOPUHIOBOTO ITPOTPAMHOr0 areHTa, SIKUi
nosisirae y GopMyBaHHI MacuBy BxigHux nanux (MB]), BUCXiZHOMY CUHTe3i MoZesiel ONITUMAabHOI CKIaHOCTI Ta
BMKOPHMCTAaHHI iX BUXiIHUX CUTHAJIB 17151 no6ynoBu MBJI 1151 HacTynHOro mapy mogesneil. Ha Binminy Bif, BimoMux
METO/iB, Mifl 4ac PO3B'sI3aHHS 3a7ja4i IPOTHO3YBAaHHSI BUKOPUCTOBYIOTb KOMOIHATOPHUI CUHTE3 JIOKAJIbHUX
IHOYKTUBHUX MOJieJiel y OeIHAHHI i3 iepapXiYHUM INPUHLMIIOM II00YA0BU 6araTouapoBUX CUCTEM, 11O JA€ 3MOTy
IiIBAIIATY TOYHICTh PE3YJIbTATiB MOJEIOBAHHS. 2. 3alIPOINIOHOBAHO METO]], 0Oy I0BM 6araToapoOBUX MOJENIEN
MOHITOPUHIOBUX IIPOIPAMHUX areHTiB 4epe3 No0yNoBYy LapiB i3 Mofgesneil, 0OMeXXeHi MHOKMHHU O3HAK SIKMX He
[IepeTUHAIOTHCS 260 YACTKOBO [epeTUHAIOThCs. Ha BimMiHy Bif BiTOMUX METOZB, Y 3a[IpOIIOHOBAHOMY METOi
KiJIBKICTb IIUX MOJieJIel BUBHAYal0Th YMOBOIO BUKOPHCTaHHS yCiX 0O3HAK 3i CJIOBHUKA IIEPBUHHOTO ONUCY 00'€KTa
crioctepeskeHHs!. lle [ae MOXKJIMBICTb IiABULIUTY aIeKBAaTHICTb PE3YyJIbTATiB MOJIE€/II0OBAHHS Ta BUKOPUCTOBYBATU
KOMOIHAaTOPHUM METOJ, CUHTE3Y iHIYKTUBHUX MOJeJel 3a Oyib-5IKOi KiJIbKOCTi O3HaK Y MaCHUBi BXiJHUX JAHUX. 3.
3anponoHOBaHO METOJ, TO€AHAHHS 6araTomapoOBUX ar€HTHUX MOJIeJIel, SKUI MoJidrae y nobyAoBi mapis i3
OaraToapoBux Mogeseil Ta GopMyBaHHs 3BS13KiB MiXK MOJIeJISIMU i, Ha BiIMiHY Bifl BiZOMUX METO/iB, 3abe3euye
aJanTyBaHHS KiJIbKOCTI MOJIeJIEN y MIapax [0 BJIaCTUBOCTEM MACUBY BXiHUX AaHUX. Lle Jae 3MOry MifBUIIUTU
TOYHICTb Ta 361/IbIINTY TOPU3OHT ITPOrHO3yBaHH:. Habyia nogansmoro po3BUTKy 4. IHpopmMaliiina TexHooris
iHTeJIeKTyaJIbHOTO MOHITOPUHTY 32 PaXyHOK BUKOPHUCTAaHHSI HOBOTO METOZY 6araTomapoBOro MOJEeJII0BaHHS, 10
YMO>KJIMBIIIOE iABUIIMTHU Pi3HOMAHITHICTb KOHCTPYKTOPA aJITOPUTMIB CUHTE3y MOZEJIEN MOHITOPUHTOBOTO

IIPOTrPaMHOrO areHTa.

2. This dissertation addresses a pressing scientific and applied problem in the field of computer science: the
development of a novel method for constructing the structure of a multilayer model formation. The research
focuses on enhancing the efficiency of intelligent monitoring information technology by proposing a new method
for synthesizing the structure of multilayer model formations for monitoring software agents. A novel method for
the combinatorial synthesis of inductive models is introduced, allowing improved accuracy and adequacy of
predictions in scenarios characterized by high uncertainty. In the context of rapid advancements in information
technologies and the exponential growth of data volumes, modern monitoring systems face the challenge of real-
time processing of large-scale heterogeneous information originating from multiple sources. Timely and reliable
decision-making in such systems is critical for a wide range of application domains, including healthcare, financial
technology, environmental monitoring, and security. The high level of uncertainty, fragmented data availability,
and the dynamic nature of observed objects necessitate the application of innovative approaches to predictive
modeling and decision support system design. Classical modeling techniques often fall short when tackling
complex tasks that require high precision, adaptability, and responsiveness to changing environments. Despite the
considerable potential of modern machine learning tools—such as artificial neural networks, genetic algorithms,
and the Group Method of Data Handling (GMDH)—their practical implementation is associated with challenges
such as overfitting, limited interpretability, and scalability issues. The goal of the dissertation is to enhance the
performance of intelligent monitoring technology through the development of a novel method for synthesizing
multilayer model formations of a monitoring software agent. To achieve this goal and address the identified
scientific-applied problem, the following scientific contributions have been made: 1. For the first time, a method



has been proposed for constructing the structure of a multilayer model formation for a monitoring software agent.
This method involves forming an input data array (IDA), performing upward synthesis of models of optimal
complexity, and using their output signals to construct the IDA for the next layer of models. Unlike existing
approaches, the method employs combinatorial synthesis of local inductive models combined with a hierarchical
construction principle of multilayer systems, which increases modeling accuracy. 2. A method has been developed
for constructing multilayer model formations of monitoring software agents by building layers from models based
on subsets of features that do not intersect or only partially intersect. The number of such models is determined
by the condition of covering all features from the initial object description dictionary. This enables the application
of the combinatorial synthesis method regardless of the number of features in the input data array and improves
modeling adequacy. 3. A method has been proposed for adapting the number of models in each layer to the
statistical properties of the input data array, enhancing both the prediction accuracy and the forecasting horizon.
4. The information technology of intelligent monitoring has been significantly advanced through the integration of
the proposed multilayer modeling method, which enhances the diversity and flexibility of the model synthesis
algorithm constructor for monitoring software agents.
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