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Pedepar:

1. luceprariis npucBsYeHa po3poOili Ta MOCTiTKeHHIO MeTOIB i 3ac06iB MOIeIToBaHHS (DpaKTaJIiB HA OCHOBI
KOHCTPYKTUBHO-TIPOAYKLIHOrO MOZIe/II0OBaHHS. Y AUcepTaLiliHill poO6OTi OTpMMaHi HOBi HAYKOBO OOI PYHTOBAHi
TEOPETUYHIi Ta €eKCIIEPUMEHTAJIbHI PE3YJIbTATH, 0 Y CYKYIIHOCTI 03BOJIATh PeasisyBaTy NPUHLNNY MOZEJII0BAHHS
Ha OCHOBi KOHCTPYKTOPIB Ta IPOBOIUTH 6araTropasosi AOCIIpKeHHS 3i PpaKTasamMu Ta 6iEKTUBHUMU
BiZOOpa)KEHHSIMU iX 3 Pi3HOIO €JIeMEHTHOIO 623010 HoCisl. HaykoBa HOBU3HA OTPMMAHUX Pe3yJIbTaTiB [10JIra€e B
HACTYITHOMY: PO3P00JIEHO KOHCTPYKTUBHO-TIPOAYKLINHNY MeToJ, GOPMYyBaHHs (PpPaKTajiB 3 IPOMDKHUM
KOHCTPYIOBaHHSM Y BUIJISIAI MyJIbTUCUMBOJIBHUX MOCiNOBHOCTEN. SIK i HAMOIMXUUI aHasor — L-cuctemMu — BiH
3abe3nevye QpakTasbHICTh (CAMONOAIOHICTD) POPMyEMUX KOHCTPYKLiN Pi3HOI eJ1eMeHTHOI 6a3u HOCIs 3
HEOYEeBHJHOIO CaMOIIOJiOHICTIO, Ta Ha BiMiHY Bif L-cucTeM BUpPi3HSIEThCS FHYUKiCTIO IPU GOPMYBaHHi
Monu@ikalii Ta copifHeHUX (QpaKrTaiB. BcTaHOBIEHO, MO OiIBLIICTh KIACUYHUX MiAXO0iB HE 320€311€4yI0Th
HEeOOXiIHOTO piBHSI KEPOBAHOCTI Ta YHIBEPCAJIbHOCTI [71s1 CTBOPEHHSI CKIaJAHUX MOPQOJIOTIYHUX CTPYKTYP,

0COOJIMBO B yMOBax 3MiHM apaMeTpiB y peXXuMi peaslbHOrO 4acy; BUKOHAHO Kiacudikaliito KOHCTpykTopiB. Ha



BiMiHY BiJl iHIIMX, cpOPMOBaHa TAKCOHOMisl [1OZijIsi€e KOHCTPYKTOPU 3a (PYHKLIOHAJIbHMM MPU3HAYEHHSIM Ta
MOYJIMBOCTSIMU iX KOMOIHYBaHHSI; pO3p006JI€eHO KOHCTPYKTUBHO-TIPOLYKLiiHI Mozesi ppakTaiB 3 pi3HOIO
€JIEMEHTHOIO 623010 3 6iEKTHBHUM BifoOpaXXeHHSM Y JeKinbkox popmax. Ha BinMiHy Bif Kiacu4YHUX L-cucrem,
(OpMyBaHHS MOZEJIEN BUKOHYETLCS 3 OIVISIAOM HA IPEIMETHY 00J1aCTh KOHCTPYKTOPY Ta BUKOPUCTOBYETLCS Oi/IbII
cKJ1aiHi GOpMHU NIpeICTaBlIeHHs 00 €KTiB; Aisl popmaisallii 3B'SI13KiB 3 KEPYBaHHSI Ta JAHMUX MK CYKYITHICTIO
KOHCTPYKTOPIB, 1110 BUPILIYIOTh €NVHY 3a/1a4y KOHCTPYIOBAaHHS, pO3P0O0JIEHO MOJeJib MYJIbTUKOHCTPYKTOPA 3 ii
Bizyalizalli€1o; BCTAHOBJIEHO [1JIs1 KJIACUYHMX T€OMETPUYHHUX (PPaKTaiB 31 CTOXaCTUYHMMU BiIXMJIEHHSIMMU NIPHU iX
¢$hopMyBaHHi BIaCTUBOCTi CAMOIOAIGHOCTI Ta PpaKTajIbHOI pO3MiPHOCTI HEe B3a€MOIIOB'sI3aHi. Y pe3ysbTari
€KCIIEpUMEHTAJIbHUX JIOCJIiI>KeHb BCTAHOBJIEHO, 110 IIPU 3MiHi TOBXXUHMU JIiHil Ha KOXXHOMY Kpolli GOpMyBaHHS
KJIACUYHUX F€OMETPUYHUX PPaKTasiB 3 MaTEMAaTUYHUM OUiKYBaHHSM Ta JUCIIepPCielo, 0 NOPiBHIOIOTb OAUHUIL,
(dpakTanbHa PO3MipHICTh MOKE BapiloBaTUCS B MeKaX 5...15%; Ha OCHOBi pO3p06IeHNX MOIesIel 3aITPOTIOHOBAHO
CIoCi6 BCTAaHOBJIEHHSI 6i€EKTUBHOTO BilOOpaKeHHS! KOHCTPYKILiH 3 Pi3HOIO €JIEMEHTHOIO 63010 HOCis. BcTaHOBEH]
3aJ1e5KHOCTi OpaKTaNbHOI PO3MiIPHOCTI KJIACUYHUX FeOMETPUYHUX (DPaKTaJIiB Bifl, CTOXaCTUYHOI BapiaTUBHOCTI
IOBXKWHM JIiHiI Ta KyTa HaXujy, Ta Ha iXx OCHOBI 3p00JIeHi BUCHOBKHU 1LOI0 TOTO, 110 IIPM iX (POpMyBaHHi BJIaCTUBOCTI
caMomnofi6HicTi Ta ppakTaabHOI pO3MIPHOCTI HE MAIOTh OJJHO3HAYHOTO 3B513KY; PO3p06JIEHO KpOCIIaT(popMeHe
nporpamHe 3a6e3nedeHHs «KoHctpykrop 1.1» Ta 6paysepHe «KoHcTpykTop 2.0», sIKe BTiJIIO€ 3alIpONIOHOBAHI
nifgxony Ta 3abesnevye NOBHUM LMKJI GOPMYBaHHS KOHCTPYKTOPiB. Po3pobiieHe nporpaMHe 3a6€3Me4YeHHs € y
IesKil Mipi yHi(pikoBaHe, 10 HaJlae MOXKJIMBICTb IOT0 BUKOPUCTAHHS Y MAalOYTHIX JOCIIKEHHSX 3 3aCTOCYBaHHSIM
KOHCTPYKTUBHO-TIPOAYKLiITHOTO MOJIE/IIOBaHHS. YIOCKOHAJIEHO MeTOAX (POPMYBAHHS Ta PO3POOKU KOHCTPYKTOPIB
IIPU OCJIiIP)KEeHH] 3 BUKOPUCTAHHSIM KOHCTPYKTUBHO-TIPOAYKLITHOTO MOJIEJIIOBaHHS, 30KpeMa, cpopmyIbOBaHO
IIPUHLUIINA KOHCTPYKTUBHOI IapaAUrMy CIIPUMHSITTS CBITYy Ta BiANOBIZHUX Mofesel. B pe3ysnbTarti y3arajabHeHHs
METO/iB i 32C06iB KOHCTPYKTUBHO-IIPOAYKLIfHOTO MOZIE/IIOBAHHS IIPE/ICTABIEHUX Y 6araTbox MonepegHix poborax
pi3HUX IOCTiIHUKIB, cpOpMYIbOBaHI OCHOBHI [10JI0’K€HHSI KOHCTPYKTUBHOI [1apafiirMu Ta po3pobsieHa TaKCOHOMIs
KOHCTPYKTUBHO-IIPOAYKLIMHOTO MOZEJIOBAHHS, 10 CIIPUATUME [1I0JAJIIIOMY BUKOPUCTAHHIO Lii€] MapafiurMu.
OTpumarna nojanblinil PO3BUTOK T€OPisl (PPaKTaliB Y YACTHHI B3a€MO3B’ 513Ky BJIaCTUBOCTEN (PpaKTaliB:
caMomnofi6bHoCTi Ta (ppakTanabHOI po3amipHOCTi. KitouoBi cioBa: ¢ppakra, ppakrasbHi 4acosi psgy, GppakraabHa
PO3MipHICTh, KOHCTPYKTUBHO-TIPOAYKLiiHE MOJeJII0BaHHS, L-cucTeMa, KOHCTPYKTOp, pOopMabHi rpaMaTykKH,

OieKTUBHE BifOOpaKeHHs, IporpamHe 3abe3rnedeHHs, iHpopmalliiiHi TeXHOJIOTI].

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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Micue3HaxoaKeHHS: ByJL. JlazapsiHa, 6yn. 2, IHinpo, JJainposcbkuii p-H., 49010, Ykpaina

dopma BiracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

VII. BimomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Kipiuenko Jlrogmuina OseriBHa

2. Lyudmyla O. Kirichenko

KBasigikamis: n. 1. n., npodecop, 01.05.02

InenTudikarop ORCID ID: 0000-0002-2780-7993

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOHM: XapKiBChbKUil HALIOHAJILHMIA YHIBEDCUTET Pali0EIEKTPOHIKN
Koz, 3a €JIPIIOY: 02071197

Micuesnaxo;pxeﬂml: npocnekT Hayku, 6ya. 14, XapkiB, XapkiBcbkuil p-H., 61166, YkpaiHna



dopma BiracHOCTI: JlepxasHa
Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. llnmanceku Bonopumup Muxannosuy

2. Volodymyr M. Shemanskyi

KBasijgikanis: x. 1. 1., gou., 01.05.02

ImenTudikarop ORCID ID: 0000-0002-7100-3263

JonaTkoBa iHdopmalist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanionanbHuii yHiBepcuteT "JIbBiBCbKa MOJTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: ByJ. CrenaHa Bangepu, 6yz. 12, JIbBis, 79013, Ykpaina

dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. IeanoB Osekcangp IlerpoBuy

2. Oleksandr P. Ivanov

KBasigikamis: . t. u., gouenr, 05.22.07

ImenTudikarop ORCID ID: 0000-0003-1259-6377

JoparkoBa iHdopmamist:

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

Micuesnaxon)KeHHﬂ: ByJ1. JlazapsiHa, 6yz. 2, IHinpo, JJHinposcbkui p-H., 49010, Ykpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. )Kyp6a Anna OsekciiBHa

2. Ann O. Zhurba

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

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



JoparkoBa iHdpopmamnist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOH: YKpaiHChKUIA IepKABHUIA YHIBEPCUTET HAYKY i TEXHOJIOTIi
Kopg 3a €IPIIOY: 44165850

Micue3HaxoaKeHHS: ByJL. JlazapsiHa, 6yn. 2, JHinpo, JJainposcbkuii p-H., 49010, Ykpaina

dopma BiracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi

BaacHe IlpizBuie Im's [10-6aTbKOBI T'yna Auton Iroposuy
rOJIOBH paau

BaacHe IlpizBume Im's I10o-6aTbKOBI 'yna Auton Iroposuy
TOJIOBYIOYOTO Ha 3acCiiaHHi

BiagmoBizasibHUH 32 MiATOTOBKY Ywurip Po6ept PomaHoBIY

00JIiKOBHX JOKYMEHTIB

Peectpartop YkpIHTEI

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




