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Pedepar:

1. lucepTaliis nmpucBsyeHa po3pooili Ta TOCHITKEeHHIO MeTOiB i 3ac06iB MOJieI0BaHHS (QpaKTajiB Ha OCHOBI

KOHCTPYKTUBHO-TIPOAYKLIMHOTIO MOJEIIOBaHHS. Y AUCEePTALiliHill poOOTi OTPMMaHi HOBi HAYKOBO OOI'PYHTOBAHi

TEOPETHYHIi Ta €KCIIEPUMEHTAJIbHI PE3YJIbTATH, IO Y CYKYITHOCTI O3BOJIATh PeasidyBaTy NPUHLIUINY MOZEJIIOBAHHS

Ha OCHOBI KOHCTPYKTOPIB Ta IPOBOJUTH 6araTopasosi AOCIiIPKEHHS 3i PpakTasamu Ta 6i€EKTUBHUMU
BiJOOP2)KEHHSIMU iX 3 Pi3HOIO €JIEMEHTHOIO 623010 HOCisl. HayKkoBa HOBU3HA OTPMMAHMX PE3YJIbTATIB [10JISITAE B
HACTYIIHOMY: pO3p06JI€HO KOHCTPYKTUBHO-TIPOAYKLiHMI MeTo (GOPMyBaHHS (paKTaliB 3 IPOMIKHUM
KOHCTPYIOBAaHHSIM Y BUIJISZIi MyJIbTUCUMBOJIBHUX IIOCIiIOBHOCTEMN. SIK 1 Ha6mk4uuii aHasior — L-cuctemu - BiH
3abe3nevye QpakTaJbHICTh (CAMONOAIOHICTb) (POPMYEMUX KOHCTPYKLiH Pi3HOI €J1eMEeHTHOI 6a3y HOCIs 3

HEOYEBUHOIO CaMOIOiOHICTIO, Ta Ha BiIMiHy Bif L-cucTeM BUpPi3HAETbCS FHYUKICTIO IPU (OPMYBaHHI



Monu@ikaLii Ta cnopifHeHuX (ppakraiB. BcTaHOBIEHO, MO OiIBLIICTh KJIACUYHUX MiAXOiB HE 3a0€311€4yI0Th
HEeOOXiJIHOrO PiBHSI KEPOBAHOCTI Ta YHIBEPCAJIbHOCTI IJ1s1 CTBOPEHHSI CKIIATHUX MOPQOJIOTIYHUX CTPYKTYP,
0CcO6JIMBO B YMOBax 3MiHM NapaMeTPiB y PeXXUMi peaslbHOrO Yacy; BUKOHAHO Kiacudikaliilo KOHCTpyKkTopiB. Ha
BigMiHy BiJl iHIIMX, cpOpMOBaHa TAKCOHOMisl [107ijIsie KOHCTPYKTOPU 3a (PYHKLIOHAJIbHUM MPU3HAYEHHSIM Ta
MO>KJIMBOCTSIMU iX KOMOiHYBaHHSI; PO3p006JIEHO KOHCTPYKTUBHO-ITPOAYKLiIHI Mozei (ppaKTaliB 3 pi3HOIO
€JIEMEHTHOIO 623010 3 6iEKTHBHUM BiloOpaXeHHSM Y JeKinbkox ¢opmax. Ha BinMiHy Bif kKiacu4yHUX L-cucrem,
(hopMyBaHHS MOZEJIEN BUKOHYETHCS 3 OIVISIAOM HA IPEIMETHY 00J1aCTh KOHCTPYKTOPY Ta BUKOPHUCTOBYETHCSI OiIblI
cky1aiHi GOpMHU NpeCcTaBIeHHs 00'€KTiB; Asl popmaisallii 3B'SI3KiB 3 KEPYBaHHSI Ta JAHMUX MK CYKYITHICTIO
KOHCTPYKTOPIB, 1110 BUPIIYIOTh €NVHY 3314y KOHCTPYIOBAHHS, PO3P0O0JIEHO MOJeJib MYJIbTUKOHCTPYKTOPA 3 ii
Bizyalizalli€1o; BCTAHOBJIEHO [1JIs1 KJIACUYHMX F€OMETPUYHHUX (PPaKTaiB 3i CTOXaCTUYHUMU BiIXUJIEHHSIMU NIPHU iX
(OpMyBaHHi BJIACTUBOCTi CAMOIOAIOGHOCTI Ta PpaKTaJIbHOI PO3MIPHOCTI HE B3a€MOIIOB's13aHi. Y pe3ysbTari
€KCIIEPMMEHTAJIBHUX JOCIII)KEHb BCTAHOBJIEHO, 110 IIPY 3MiHi JOBXXWHM JIiHii Ha KOXKHOMY Kpoli () OpMYyBaHHS
KJIACUYHUX F€OMETPUYHUX PPaKTasiB 3 MaTeMaTUYHUM OYiKyBaHHSIM Ta JUCIIePCi€lo, 0 NOPiBHIOIOTb OAUHUILL,
(dpakTanbHa PO3MIipHICTh MOKE BapiloBaTUCS B MeKaX 5...15%; Ha OCHOBi pO3p06JIeHNX MOIesIel 3aITPOTIOHOBAHO
CIIOCi0 BCTAHOBJIEHHS 0i€KTMBHOTO BiloOpake€HHs KOHCTPYKLii 3 Pi3HOI0 €JIEMEHTHOIO 633010 Hocisl. BcTanoBeHi
3aJ1e5KHOCTi (PPaKTaNbHOI PO3MiIPHOCTI KIIACUYHUX FTEOMETPUYHUX (DPAKTAJIiB Bifl CTOXaCTUYHOI BapiaTUBHOCTI
IOBXKWHM JIiHiI Ta KyTa Haxujy, Ta Ha iXx OCHOBI 3p00JieHi BUCHOBKHU 1LOJI0 TOTO, 110 IIPU iX (POpMYyBaHHI BIaCTUBOCTI
camornofi6HicTi Ta ppaKTasbHOI PO3MIPHOCTI HE MAlOTh OAHO3HAYHOTO 3B'I3KY; PO3POOJIEHO KPOCIIIaT(POpMEHE
nporpamHe 3a6esnedeHHs1 «kKoHcTpykTop 1.1» Ta 6paysepHe «KoHcTpyKTOp 2.0%, SIKe BTi/IIO€ 3aITPONIOHOBAHI
nigxony Ta 3abesnevyye NOBHUM 1MKJI GOPMYBaHHS KOHCTPYKTOPiB. Po3pobiieHe nporpaMHe 3a6e3Me4YeHHs € y
IesKill Mipi yHipikoBaHe, 110 HaJlae MOXKJIMBICTb 1IOT0 BUKOPUCTAHHS Y MalOyTHIX JOCII)KEHHSX 3 3aCTOCYBaHHSIM
KOHCTPYKTUBHO-TIPOAYKLIMHOTO MOJEIIOBaHHS. YJOCKOHAJIEHO METOAU (POPMYBAaHHS Ta PO3POOKM KOHCTPYKTOPIB
IIPU [OCJIiI)KeHH] 3 BUKOPUCTAHHSIM KOHCTPYKTUBHO-TIPOAYKLITHOTO MOJIEIIOBaHHS, 30KpeMa, cpopmMyIbOBaHO
IIPUHLUIIA KOHCTPYKTUBHOI [TIAPaAUTMU CIIPUMHATTS CBITY Ta BiJ[IOBIHUX MOJEJe. B pe3ysbTaTi y3araapHeHHS
METO[IiB i 32C06iB KOHCTPYKTUBHO-TIPOAYKLIHOTO MOIE€/IIOBAHHS NIPEACTABIEHUX Y 6araTbox MONepeIHiX poboTax
pi3HUX IOCTiIHYKIB, C(POPMYJIbOBAHI OCHOBHI MTOJIOXKEHHSI KOHCTPYKTUBHOI MApaJUrMy Ta po3p006JieHa TAKCOHOMIs
KOHCTPYKTUBHO-IIPOAYKLITHOTO MOZEJIOBAHHS, 10 CIPUATUME [TI0JAbIIOMY BUKOPUCTAHHIO Lii€] MapafiurMu.
OTpumarna nojanbinil PO3BUTOK T€Opisl PpaKTasliB Y YaCTHHI B3a€MO3B’ 513Ky BJIaCTUBOCTEN (PpaKTaliB:
caMmonogi6bHoCTi Ta ppakTasbHOI po3MipHOCTI. Kito4yoBi ciioBa: ppakrail, GpakTaabHi 4acoBi psay, GpaKkTajbHa
PO3MipHICTh, KOHCTPYKTUBHO-TIPOAYKLiMiHE MOJeJII0BAaHHS, L-cucTeMa, KOHCTPYKTOp, pOpMabHi rpaMaTyKH,

GiekTHBHE Bimob6pakeHHs!, IporpamMHe 3abe3rnedeHHs, iHpopMalliiiHi TeXHOJIOTii.

2. The dissertation is devoted to the research and development of various methods and tools for modeling fractals
based on constructive-synthesizing modeling. The thesis provides new scientifically grounded theoretical and
experimental results that will allow implementing the principles of constructor-based modeling and conducting
repeated studies with fractals and bijection reflections with different elemental carrier bases. The scientific
novelty of the results is as follows: a constructive-synthesizing method of forming fractals with intermediate
construction in the form of multisymbol sequences has been developed. Like its closest analogue - L-systems - it
provides fractality (self-similarity) of the formed structures of different element base of the carrier with non-
obvious self-similarity, and unlike L-systems, it is flexible in the formation of modifications and related fractals. It
has been established that most classical approaches do not provide the necessary level of controllability and
versatility to create complex morphological structures, especially in the conditions of changing parameters in real
time; classification of constructors. Unlike others, the formed taxonomy divides constructors by their functional
purpose and possibilities of their combination; constructive-synthesizing models of fractals with different element
base with bi-electric display in several forms are developed. In contrast to classical L-systems, the formation of
models is performed with regard to the subject area of the constructor and more complex forms of object
representation are used; to formalise the control and data links between a set of constructors that solve a single
constructive problem, a multiconstructor model with its visualisation has been developed; it is established that for
classical geometric fractals with stochastic deviations in their formation, the properties of self-similarity and



fractal dimensionality are not interrelated. As a result of experimental studies, it was found that when the length of
the line is changed at each step of the formation of classical geometric fractals with mathematical expectation and
variance equal to one, the fractal dimension can vary within 5...15%; on the basis of the developed models, a
method for establishing a bijection display of structures with different elemental base of the carrier is proposed.
The dependences of the fractal dimension of classical geometric fractals on the hundred-hysteretic variability of
the line length and the angle of inclination are established, and on their basis it is concluded that the properties of
self-similarity and fractal dimension are not unambiguously related in their formation; cross-platform software
‘Constructor 1.1' and desktop software ‘Constructor 2.0’ were developed, which embodies the proposed approaches
and provides a full cycle of constructors' formation. The developed software is to some extent unified, which
makes it possible to use it in future research with the use of constructive-synthesizing modeling; the methods of
formation and development of constructors in research using constructive-synthesizing modeling have been
improved, in particular, the principles of the constructive paradigm of world perception and corresponding models
have been formulated. As a result of generalising the methods and tools of constructive-synthesizing modelling
presented in many previous works by different researchers, the main provisions of the constructive paradigm were
formulated and a taxonomy of constructive-synthesizing modeling was developed, which will facilitate the further
use of this paradigm; the theory of fractals was further developed in terms of the relationship between the
properties of fractals: self-similarity and fractal dimension. Keywords: fractal, fractal time series, fractal dimension,
constructive-synthesizing modeling, L-system, constructor, formal grammars, bijection, software, information
technology.
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Kopg 3a €IPIIOY: 44165850

MicueSHaxo,q)KeHHﬂ: ByJL. JlazapsiHa, 6yn. 2, JHinpo, JJHinposcbkuil p-H., 49010, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI

VII. BizomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OIOHEHTH
BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:

1. Kipiuenko Jllogmuina OzeriBHa

2. Lyudmyla O. Kirichenko
KBasigikanis: n. 1. n., npodecop, 01.05.02
InenTudirkarop ORCHID ID: 0000-0002-2780-7993

HoparkoBa indopmamist:



IloBHe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKMii HAlliOHAILHU YHIBEPCUTET PajlioENEKTPOHIKY
Kopg 3a €IPIIOY: 02071197

Micue3Haxoa>KeHHs: npocnekt Hayku, 6y, 14, Xapkis, XapkiBcbkuii p-H., 61166, Ykpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCUTETCHKUI

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. InmaHcbKUM Bonogumup MuxanuioBud

2. Volodymyr M. Shemanskyi

KBasigikamis: . 1. 1., gow., 01.05.02

InenTudikarop ORCHID ID: 0000-0002-7100-3263

HoparkoBa indopmamnist:

IloBHe HaﬁMeHYBaHHﬂ IOPUIHUYHOL 0C00H: HanionanbHuii yHiBepcuteT "JIbBiBCbKa MOJTiITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micue3Haxoa KeHHS: By Crenana Banzepwu, 6y7. 12, JIbeis, 79013, Ykpaina

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MinictrepcTBo ocBiTH i HayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCUTETCHKUI

Penensentu

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Ieanos Osekcangp IlerpoBuy

2. Oleksandr P. Ivanov

KBasigikanis: . t. u., gouenr, 05.22.07

InenTudikarop ORCHID ID: 0000-0003-1259-6377

JoparkoBa indopmamnist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0COOH: VKpaiHChKUIi Iep>KaBHUI YHIBEPCUTET HAYKH i TEXHOJIOTii
Kopg 3a €IPIIOY: 44165850

Micuesnaxo,zm(emm: ByJ1. JlazapsiHa, 6yx. 2, JHinpo, JHinposcbkuii p-H., 49010, Ykpaina

dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MinictepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:



CeKTop HayKH: YHIBEpCUTETCHKUI

BiacHe IIpi3Bue Im'sa I1o-6aTbKOBI:

1. ’)Kyp6a Anna OsekciiBHa

2. Ann O. Zhurba

KBasigikanis: k.r.u., nou., 01.05.02

InenTudikarop ORCHID ID: 0000-0002-4367-385X

JopaTrkoBa inpopmanis:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: VKpaiHChKUIi lep>KaBHUI YHIBEPCUTET HAyKH i TEXHOJIOTii

Koz, 3a €IPITIOY: 44165850

Micue3HaxoO KeHHS: By JlazapsHa, 6yz. 2, lninpo, JHimposchkuil p-H., 49010, Vkpaina

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHiBEPCUTETCHKUI

VIII. 3ak1104YHi BiZOMOCTI

BaacHe IlpizBuiie Im's ITo-6aTbKOBI

TOJIOBH pajgu

BiiacHe IIpisBuie Im'sa ITo-6aTbKOBI

TOJIOBYIOYOrO Ha 3acCiaHHi

BignoBigasbHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBnHuKk Bigginy YKpIHTEI, mpo €

BiZIIOBiZaJIbHUM 32 peeCTpallilo HayKOBOIi

OisiILHOCTI

I'yna AaTOH IropoBuy

I'yma Anton IropoBuy

Yurip Po6ept PomanoBuu

VKpIHTEI

Opuenko TerssiHa AHaTOJIiBHA



