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Pedepar:

1. Inceprarifina po60Ta IPUCBIYEHA AOCTiIKEHHIO BUKOPUCTAaHHS Ta aBTOMATU3aLlii METO1iB KOHCTPYKTHUBHO-
MIPOAYKLIMHOTO MOZEJIOBAHHS 7151 BiJHOBJIEHHS [TapaMETPUYHOI KOHCTPYKTUBHOI MOZ€JIi HAssBHOTO YaCOBOTO PAAYy.
B Mexkax 1boro JOCIiIKEHHS PO3IJIIIA€ThCSl PO3IIMPEHHS 3aCTOCYBAHHS KOHCTPYKTUBI3MY 151 BUPiLIEHHS
0ob6epHeHOI 3a7ja4i MOZEIIOBAHHS, 4 CaMe BU3HAYEHHSI KOHCTPYKTUBHUX MOJIeJIel /1 BXKe BiJOMUX 3HAaYE€Hb
4acoBOro psAny. MeToy KOHCTPYKTUBHO-IIPOAYKIIIITHOTO MOJeJII0BaHHSI BxKe OyJiy YCIIiHO BUIIpo6yBaHi y cdepi
MOJeJIIOBaHHS (PpaKTaJbHUX YaCOBUX PSIiB Pi3HOI CTPYKTYpH Ta NOBEiHKU, 30KpeMa JeTePMiHOBaHUX i
CTOXaCTUYHUX. BTiM, po3B’s13aHHs 06epHEHOi 3a51adi, a came BU3HaYeHHs KOHCTPYKTUBHOI Mozerti Ta ii Habopy
rapameTpiB AJ1s 33IaHOTO YaCOBOTO PSAY — K CUHTETUYHOTO, TaK i peajIbHOTO — 3aJMIIAETLCS BiAKPUTUM i
MaJIOIOCIIIIKEHUM MTUTAHHAM. Y [IbOMY LOCIIIPKEHHI PO3IJISAAAI0ThCA Ta MIPOIMOHYIOTHCS MigX041 OO OpraHisarii
IIPOLIECY BiJHOBJIEHHSI KOHCTPYKTMBHOI MOJIeJli Ta HA0OPY ii MapaMeTpiB AJ1s1 BUBHAYEHOT0 YaCOBOTO PsAy. 30KpeEMa,
BIIPOBAJKY€EThCS OCTYIOBUI iTepaTUBHUI NIPOLLEC KOHTPOJIbOBAHOTO Mifi60OPy apaMeTpiB MOJEJi 3 METOI0
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pO3MUPEHHS, YHi(IKaliIo Ta afanTalilo METOiB KOHCTPYKTUBHO-IPOAYKLIHOTO MOZEIOBAHHS IJIs1 ONIACY
IIpoliecy BifHOBJIeHHS. MeTolo nucepTaniiiHoi po60Tu € po3podKa, TeopeTUYHe OOIPYHTYBAHHS Ta JOCIIIKEHHS
METOZY BiJHOBJIEHHS IIapaMeTPiB KOHCTPYKTUBHO-TIPOLYKLIMHUX MOJIE€JIEN YaCOBUX PAAiB pidHOI npupoau. ITinxin,
6a3yeTbCs Ha CTBOPEHHI YHIBEPCAJIBHOTO iHCTPYMEHTAPIIO, 10 J03BOJISIE IPALIIOBATH SIK 3 ETEPMiHOBAaHMMY, TaK i
31 CTOXaCTUYHUMU JAHUMU, BUKOPUCTOBYIOUM MAaT€MAaTUYHM arapar KOHCTPYKTUBI3MY [1JIs1 BUSBJIEHHS
IIPUXOBAaHMX 3aKOHOMipHOCTE BiJ[IOBiHO 10 BHYTPIlIHIX PpaKTaybHUX BIaCTUBOCTEN JaHuX. O0'eKTOM
IOCJIiI)KeHHS BUCTYIAIOTh [IPOLI€CU MOJEJIIOBAaHHS Ta BiIHOBJIEHHS IapaMeTpiB YacOBUX PsZiB pi3HOI Ipupoay, a
IpeMEeTOM — METOJU, MOZEJIi Ta aJITOPUTMIUHI 32C00M PEKOHCTPYKLil KOHCTPYKTUBHO-NIPOAYKLIHUX Mozesel. Y
MeJKax I0CTaBJIEeHUX 3a/1a4 popMasizoBaHO OGEPHEHUH [TPOLLEC MOZEIOBAHHS, PO3PO6IEHO HOBi KOMIIOHEHTH [1J1s
aHasli3y CTOXaCTUYHUX PsifiB, CTBOPEHO MacIITaboBaHe MIporpaMHe 3abe3nedeHHs 1151 aBTOMaTU3allii
€KCIIEPMMEHTIB Ta IPOBEJIEHO OLHKY aIcKBaTHOCTi OTPMMAaHUX MOJieJIell Ha peajlbHuX AaHuX. HaykoBa HOBU3HA
PEe3yJIbTATIB I10JIAra€ y BIIEPIIE 3aIIPOIIOHOBAHOMY iTEPATMBHOMY IIiAXOA1 0 BiIHOBJIEHHS IIaPaMETPiB, 110
I03BOJISlE OTPUMATH CTPYKTYPHY MaTeMaTUYHY MOJIeJIb 3aMiCTb KJIacCMYHOI anpokcumalniii. opmasnizoBaHo cuctemy
KOHCTPYKTOPIB [171 BiTBOPEHHSI JIOTIKU reHepallil psiy 3a MOro 3Ha4Y€HHSIMU. YI0CKOHAJIE€HO METO, OLIiHKU
67113bKOCTi (PiTHEC-(YHKIIIIO) 1711 CTOXaCTUYHUX JAaHMX Ha OCHOBI aHCAaMO6JIeBOTO 3iCTaBJIeHHsI peatisalii, 1o
HifBUILy€e TOUYHICTb PEKOHCTPYKIIii, @ TAKOX ONTUMI30BaHO apXiTEKTypPy FT€HETUYHOTO aJITOPUTMY Y€pPe3 MEXaHi3M
i3ospOBaHOrO MaciITabyBaHHs 0OUKCIIeHb. [lofanbuoro po3BUTKY HabyIu METOLU riOPUIHOTO KOJYBaHHS
CKJIaJHAX XPOMOCOMHUX CTPYKTYP, SIKi [I0€JHYIOTh CUMBOJIbHI NIpaBuia L-cucreM i3 6e3rnepepBHUMU YACIOBUMU
napameTpamu. Takox po3mMpeHo anapar GopMaJabHUX IPaMaTHK [JIsl ONIMACY B3aeMOJii (pakTaibHUX Ta
CTOXAaCTUYHUX KOMITOHEHTIB, 110 03BOJIMJIO iHTETPYBaTH 3aCO6M F€HETUYHOTO MOLIYKY SIK 6a30Bi MOyJIi y 3arajbHy
CHCTEMY iMiTallilHOro MoAe0BaHHs. BinnoBsinHo, y aucepraliiiHiil po6oTi NpeACTaBIeHO 3aBEPIIEHUN LUK
HAyKOBOTO JOCJIIPKEHHSI — Bif] TEOPETUYHOTO OOI'PYHTYBAaHHS KOHLEMNLii 10 ii MPaKTUYHOTO BTiJIEHHS Y BUTJISAII
IIPOrpaMHOro KomIuiekcy. OTpMMaHi pe3yIbTaTy BU3HAYAIOTh HOBI MOXKJIMBOCTI [1JIS1 3ACTOCYBAHHS KOHCTPYKTUBHO-
MIPOAYKLIMHOTO MOZEJOBAHHS [JIs1 aHAJIi3y CUHTETUYHUX Ta PEAJIbHUX 4aCOBUX p4AiB. [IpakTu4Hy LiHHICTD
OTPUMaHMX BUCHOBKIB Ta CTBOPEHUX IPOrPAaMHMX MOJIYJIiB MiATBEPIKEHO iXHIM BUKOPUCTAHHIM Y MeXax

3a3HaY€HUX HayKOBO-JOCiIHUX POOIT.

2. The dissertation is devoted to the study of the application and automation of constructive-synthesizing
modeling methods for reconstructing a parametric constructive model of a given time series. Within this research,
the extension of constructivist approaches to solving the inverse modeling problem is considered, namely, the
determination of constructive models for already known values of a time series. Constructive-synthesizing
modeling methods have already been successfully applied to modeling fractal time series of various structures and
behaviors, including both deterministic and stochastic ones. However, solving the inverse problem - namely,
determining a constructive model and its parameter set for a given time series, whether synthetic or real -
remains an open and insufficiently studied issue. This research proposes approaches to organizing the process of
reconstructing a constructive model and its parameter set for a given time series. A gradual iterative process of
controlled parameter selection is introduced to generate a series that closely approximates the input data. Solving
this problem involves the extension, unification, and adaptation of constructive-synthesizing modeling methods to
describe the reconstruction process. The dissertation aims to develop, theoretically substantiate, and investigate a
method for reconstructing the parameters of constructive-synthesizing models for time series of various nature.
The approach is based on creating a universal toolkit capable of handling both deterministic and stochastic data by
employing the mathematical framework of constructivism to identify hidden patterns in accordance with the
intrinsic fractal properties of the data. The object of research is the processes of modeling and parameter
reconstruction of time series of different nature, while the subject is the methods, models, and algorithmic tools
for reconstructing constructive-synthesizing models. Within the scope of the study, the inverse modeling process
is formalized, new components for analyzing stochastic series are developed, scalable software for automating
experiments is created, and the adequacy of the obtained models is evaluated using real data. The scientific
novelty of the results lies in the proposed iterative approach to parameter reconstruction, which enables obtaining
a structural mathematical model instead of a classical approximation. A system of constructors is formalized to



reproduce the logic of series generation based on its values. The fitness evaluation method for stochastic data is
improved through ensemble-based comparison of realizations, increasing reconstruction accuracy. Additionally,
the architecture of the genetic algorithm is optimized through a mechanism of isolated computational scaling.
Further development is achieved in hybrid encoding methods for complex chromosomal structures that combine
symbolic L-system rules with continuous numerical parameters. The formal grammar framework is also extended
to describe the interaction between fractal and stochastic components, allowing the integration of genetic search
mechanisms as core modules within a general simulation modeling system. Thus, the dissertation presents a
complete cycle of scientific research - from theoretical justification of the concept to its practical implementation
in the form of a software system. The obtained results define new possibilities for applying
constructive-synthesizing modeling to the analysis of both synthetic and real time series. The practical value of
the findings and developed software modules is confirmed by their application within the framework of the
specified research projects.
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