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Pedepar:

1. Y pucepTauiiiHiii po60Ti pO3IJIIHYTO MUTAHHS MOJEJIIOBAHHS TA YIIPABJIiHHS HECTA61IbHUM KYPCOM
KPUIITOBAJIIOTU 3 BUKOPUCTAHHSM KOTHITUBHUX KapT Ta iMITyJIbCHUX MpoleciB. OCHOBHA yBara NnpuijeHa
CTBOPEHHIO MOJZieJIeN iIMITyJIbCHUX ITPOLIECIB Y KOTHITUBHUX KapTax 3 Pi3HOTEMIIOBOIO JUCKPETU3ALIEIO 1J15
VIPaBJIiHHS KyPCOM KPUNTOBAJIIOT 30KpeMa Moro crabinisanii. Bys0 BUKOPUCTaHO METOAM aJallTUBHOIO YIIPABJIiHH
L7151 TIO[IOJIaHHS HEJIOJIiKiB BUKOPUCTAHHS KPUIITOBAJIIOT i cTabinizanii KpUnToBaIIOTHUX PUHKIB. MeToo
IOCTiI)KeHHS € po3poOKa MaTeMaTUYHUX MOJieslell Ta MeTO/iB yIIpaBiliHHS JUHAMIKOI KPUIITOBAIIOTHOI'O PUHKY 3
BMKOPHCTAHHSIM KOTHITMBHUX KapT. Y NIEPIIOMY PO3/iJli IPOBEEHO KOMIIJIEKCHUI aHaJsli3 Cy4acHOrO CTaHy
BUKOPUCTAHHS KPUIITOBAJIOT Y (iHAHCOBUX CUCTEMAX, & TAKOXK JOCIIIPKEHO KJII0YOBi IPOOJIEMH, IO BUHUKAIOTh

[IPU IXHbOMY 3aCTOCYBaHHI.Y TOMY PO3[isi 6yJI0 pO3pOOIEHO KOTHITUBHY KapTy, sIKA MOJIEJIIOE B3A€MO3B SI3KU
p y y Apyromy po3z yJI0 pO3p Yy Kaprty, )i



MIX KJIIOYOBUMH (PAKTOPaMY, 1O BIJIMBAIOTh HA KYPC KPUIITOBAIIOT HA (PiHAHCOBUX PUHKAX. Y TPETbOMY PO3Lii
PO3p06JIEHO KOOPIIMHYBAJIbHY CUCTEMY KEPyBaHHS CIIiBBiTHOLIEHHSIMM KOOPIUHAT Y KOTHITUBHIN KapTi
KPUITOBAJIIOTHOTO PUHKY Ta PO3p06JI€HO METOAU ifeHTUPiKaLii MaTpuLb CYMIXXHOCTI B MOJI€Jli iMITyJIbCHOTO
IIPOLIECY 3 PI3HOTEMIIOBOIO IUCKpeTU3alielo. [ys 3abe3nedeHHs aJalTUBHOCTI OTPMMAHOI CUCTEMU OYJI0 OKPEMO
po3pobseHo MeToay ineHTudikarii MaTpuLb CyMi>KHOCTI, 110 BU3HAYAIOTh 3B'SI3KU MiXK BEpUIMHAMU KOTHITHBHOI
KapTu. B yeTBepTOMY pO3/iJi [IpeCcTaBieHo IPAaKTUYHi [lepeBipKu TeOPEeTUYHNX KOHLELiN, pO3pO0JIEHUX Y
IoIepenHix po3uisax. 30Kpema IpeACcTaBleHO PE3yIbTaTU MOLEIOBAHHS iMITyJIbCHUX NPOLIECIB Y KOTHITUBHIN
KapTi MallHUHTY Ta KOTHITUBHI KapTi BAKOPUCTAHHS KPUITOBAIOT Ha piHAHCOBUX PUHKaX. Po3pobieHi
MaTeMaTUu4Hi Mo eJli KOTHITUBHUX KapT IO3BOJISIIOTH OLiHIOBATU BILJIUB Pi3HUX €KOHOMIUHUX, TEXHOJIOTIYHUX Ta
CIIEKYJISITUBHUX (PAKTOPIB HAa KypC KPUIITOBAIOT, IO MOXE 6YTH BUKOPMCTAHO [1JIs IPOTHO3YBaHHS IXHbOI BAPTOCTI
Ta crabinizauii puHKy. Po3pobseHi anroputmu igeHTu@ikanii MaTpuLp CYyMDKHOCTI 320€311€4yI0Th aJallTUBHE
OHOBJIEHHS MOJIEJIi Y PEXKMMI PeasIbHOTO 4Yacy, 110 Jae 3MOTYy OIIEPATUBHO PearyBaTy Ha 3MiHM PMHKOBOI CUTYyallii Ta
BpaxOBYyBaTH BILJIMB 30BHIlIHIX ¢pakTOpiB. MoaudikoBaHi anroputmu ineHtudikanii Baropux koeQilieHTiB
KOTHITUBHMX KapT MOXYTb OyTU BUKOPUCTaHi y (PiHaHCOBOMY [IPOTHO3YBaHHi, TOPrOBUX 60Tax Ta aBTOMATU30BaHUX

CHUCTEMAX ynpaBJ’[iHHﬂ dKTHBAMU.

2. The dissertation examines the modeling and management of cryptocurrency exchange rate instability using
cognitive maps and impulse processes.The focus is on constructing impulse process models in cognitive maps with
multi-rate discretization for managing cryptocurrency exchange rates, particularly their stabilization. Adaptive
control methods have been employed to mitigate the disadvantages of cryptocurrency usage and stabilize
cryptocurrency markets. The aim of the study is to develop mathematical models and control methods for
analyzing the dynamics of cryptocurrency markets using cognitive maps. The first chapter provides a
comprehensive analysis of the current state of cryptocurrency usage in financial systems and examines key issues
associated with their application. In the second chapter, a cognitive map was developed to model the
interconnections between key factors influencing cryptocurrency prices in financial markets. In the third chapter,
a coordination control system for managing coordinate ratios in the cognitive map of the cryptocurrency market
was developed, along with methods for identifying adjacency matrices in the impulse process model with multi-
rate discretization. To maintain an optimal ratio of key economic parameters characteristic of asset trading on
exchanges, a coordination control system was designed. The fourth chapter presents practical verification of
theoretical concepts developed in previous chapters. It includes modeling results of impulse processes in mining
cognitive maps and cognitive maps of cryptocurrency use in financial markets. The research findings have
significant practical value for analyzing and managing the cryptocurrency market. The developed cognitive map
models enable the assessment of various economic, technological, and speculative factors influencing
cryptocurrency prices, which can be used for price forecasting and market stabilization. The modified algorithms
for identifying cognitive map weight coefficients can be applied in financial forecasting, trading bots, and
automated asset management systems.

Jep>kaBHU peecTpaniiinuii Homep JiP:

IIpiopuTeTHHH HaNpsSIM PO3BUTKY HayKH i TEXHIKHU: OyHnamMeHTasbHI HAYKOBI HOCIIIPKEHHS 3 HANGLIbII
BaXXJIMBUX IPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaJIbHO-€KOHOMIUHOr0, CyCIiIbHO-TIOJiTUYHOTO,
JIIOJICBKOTO NIOTEHLjaNy 17151 3a0e311e4eHHsI KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHU y CBiTi Ta CTaJIOr0 PO3BUTKY

CyCIIiJIbCTBA i Jep>kaBu

CrpareriyHuii NpiopUTEeTHUH HaNIPSIM iIHHOBALLiMHOI Ais1JIBHOCTI: PO3BUTOK CydacHUX

iHopmaLiiHUX, KOMYHIKALiTHUX TEXHOJIOTii1, pOOOTOTEXHIKA
ITizcyMKHu AOCIiAKEHHS: HoBe BUpIlEHHS aKTyaJbHOTO HAyKOBOTO 3aBIaHHs

ITy6osikamii:



o Pomanenko B. [I., Minascekuii 10. JI., Kanuegan I'. O. AnanTuBHa cucteMa cTtabisnizalii HecTilikoro Kypcy
KPUIITOBAJIIOTH Ha OCHOBI MOJIeJli iMIIyJIbCHOTO IpOoLieCy KOTHITUBHOI KapTu. [Ipobyiemu yrpaBiiiHHS Ta
ingopmaruxu. 2021. N2 2. C. 11-23. DOI: 10.34229 /1028-0979-2021-2-2

e Kannegan I'. O. InenTudikaiis MaTpuLi CyMi>KHOCTI Y MOZEJIi iMITyJIbCHUX MTPOLECIB 3 PI3HOTEMITOBOIO
IVICKPETHU3aLli€l0 B KOTHITUBHIN KapTi 3aCTOCYBAHHS KDUIITOBAJIOT. [Ipo6yieMu KepyBaHHS Ta iHYOPMATUKMU.
2022. N2 4. C. 35-48.DOI: 10.34229 /1028-0979-2025-1-8

e Romanenko V. Kantsedal H. Systematic studies of cryptocurrency usage tools for financial markets. System

research and information technologies. 2024. N24. P. 14-31.DOI:10.20535 /SRIT.2308-8893.2024.4.01

Romanenko V., Miliavskyi Y., Kantsedal H. Stabilization of impulse processes of the cognitive map of

cryptocurrency usage with multirate sampling and coordination between some nodes parameters. System
Analysis and Artificial Intelligence / Ed. Zgurovsky M., Pankratova N. New York: Springer, Vol 1107, 2023. P.
83-100.DOI: 10.1007 /978-3-031-37450-0_5

¢ Romanenko V., Miliavskyi Y., Kantsedal H. Application of impulse process models with multirate sampling in
cognitive maps of cryptocurrency for dynamic decision making. System Analysis & Intelligent Computing.
Theory and Applications. IEEE International Conference on System Analysis & Intelligent Computing / Ed.
Zgurovsky M., Pankrarova M. New York: Springer, 2022. Vol. 1022. P. 115-137.DOI: 10.1007 /978-3-030-94910-
5_7

e Romanenko V., Miliavskyi Y., Kantsedal G. Dynamic decisionmaking for cryptocurrency rate stabilization
based on the impulse process model in the cognitive map. International conference Problems of decision
making under uncertainties (PDMU-2021) : Abstracts of XXXVII conference (Skhidnytsia, 11-15 May 2021), Kyiv
: Taras Shevchenko National University of Kyiv, 2021. P. 88-89.

e Romanenko V., Kantsedal H., Milyavsky Y. Identification of cognitive maps weights in the multirate model of
cryptocurrency application. International conference Problems of decision making under uncertainties
(PDMU-2022) : Abstracts of XXXVII conference. (Sheki-Lankaran, 23 - 25 Nov. 2022). Kyiv : Taras Shevchenko
National University of Kyiv, 2022. P. 96-97.

¢ Romanenko V., Miliavskyi Yu., Kantsedal H. Coordination of nodes parameters ratios of the cryptocurrency
usage cognitive map based on impulse process models with multirate sampling. International conference
Problems of decision making under uncertainties (PDMU-2023) : Abstracts of XXXVII conference (Polyana, 11-
15 Sept. 2023), Kyiv : Taras Shevchenko National University of Kyiv, 2023. P. 89-90.

¢ Romanenko V., Miliavskyi Y., Kantsedal H. Constrained disturbances suppression for multirate impulse
processes in cognitive maps of cryptocurrency applications. International conference problems of Decision
making under uncertainties (PDMU-2024) : Abstracts of XXXIX conference (Brono, 9-10 Sept. 2024), Kyiv :
Taras Shevchenko National University of Kyiv, 2024. P. 114 - 115.

¢ Romanenko V., Miliavskyi Y., Kantsedal H. Automated control problems for dynamic processes applied to
cryptocurrency in finansial markets. Recent developments in automatic control systems / Ed. Kondratenko
Y., Kuntsevich V., Chikrii A., Gubarev Y. London: River Publishers, 2024. P. 417-444.DOI:
10.1201,/9781003339229

HaykoBa (HayKOBO-TeXHi4Ha) MPOAYKILis: ananitnaui Mmatepianu

CorniasibHO-eKOHOMIYHA CIPSIMOBAHICTb: 3a6€3Me4eHHs IPOMUCIIOBOCTI M HACEJIEHHS HOBUM BUIOM

iHdopmaliiiHO-KOMYyHIKalitHUX [IOCJIyT

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCEPTalii: BuposamkeHo

3B'A30K 3 HAYKOBHMH TeMaMH: 0123U103699, 0123U101066



VI. BizoMocTi mpo HayKOBOT0 KEPiBHUKA /KEePiBHHUKIB (KOHCYJIbTAaHTA)
BaacHe IlpizBume Im's I10o-6aThKOBI:

1. PomaHeHko Biktop Jemunmosuy

2. Viktor D. Romanenko

KBasigikamis: g.1.1., npodecop, 05.13.07

InenTudikarop ORCID ID: 0000-0002-3230-5664

JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: HanjioHanbHu#t TexHiuyHuil yHiBepeuTeT Ykpainu "KuiBchKuit

MOJIITEXHIYHMI IHCTUTYT iMeHi Irops Cikopcekoro”

Kog 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT Bepecreiicbkuii, 6yg. 37, Kuis, 03056, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

Imentudikarop ROR: He zacrocoyerbcs

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBume Im's Ilo-6aTbKOBI:

1. Kyuepos JImutpo IlaBnoBud

2. Dmytro Kucherov

KBasigikamis: 1. 1. 1., npodecop, 05.13.06
ImenTudikarop ORCID ID: 0000-0002-5982-8983
JoparkoBa iHdpopmamist:

IIoBHe HaﬁMeHyBaHHﬂ lOpI/I,ZLH‘IHO'l' 0COOM: Jlep>kaBHE HEKOMEpLiHE MiAIprUeEMCTBO "lepKaBHU

yHiBepcureT "KuiBCbKui aBialiiHni iHCTUTYT"

Kopg 3a €IPIIOY: 45853942

Micue3Haxoa KeHHs: npocr. ['ysapa Jlio6omupa, 1, Kuis, 03058, Vkpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. JIucenko Bitanii [nnnnoBuy

2. Vitaliy P. Lysenko

KBasigikamis: x. 1. 1., npodecop, 05.09.03



InenTudikarop ORCID ID: 0000-0002-5982-8983
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHU: HaujonanbHuil yHiBepcUTET G6i0peCypCis i

IPUPOJOKOPUCTYBaHHS YKpaiHu

Kopg 3a €IPIIOY: 00493706

Micue3Haxoa>KeHHS: By ['epois O60ponu, 6y, 15, Kuis, 03041, Vkpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. KXureupkuii Jleonin CepriioBuy

2. Leonid Zhiteckii

KBasigikanis: k.r.u., c.n.c., 05.13.03
InenTudikarop ORCID ID: 0000-0002-4560-5113
JoparkoBa iHdpopmamnist:

IloBHEe HaliIMeHYBaHHS IOPUAHUYHOL 0COOH: IHCTUTYT iHPOPMALIHMX TEXHOJIOTIN Ta CUCTEM

HaujonanbHoi akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 24741741

Micuesnaxo;pKeHHﬂ: npocnekT Akanemika ['nymkosa, 6yg. 40, Kuis, 03187, Ykpaina
dopma ByracHoCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR: He zacrocosyerbcs

PeuenseHTu

BaacHe IlpizBume Im'st I10-6aThKOBI:

1. Maskapa I'n1i6 AHaTO/II0BUY

2. Glib A. Mazhara

KBasigikanis: g.dpinocod, nou., 051
InenTudgikarop ORCID ID: 0000-0002-1860-756X
JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: HanjioHanbHu# TexHiuHuil yHiBepcuTeT Ykpainu "KuiBchKuit

MOJITEXHIYHU IHCTUTYT iMeHi Irops Cikopcekoro”
Kog 3a €IPIIOY: 02070921
Micue3HaxoaKeHHS: npocnekT Bepecreiicekuii, 6yg. 37, Kuis, 03056, Ykpaina

dopma BaacHOCTI:



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

VIII. 3aKkJII04Hi BiZOMOCTi

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI Bintok Ilerpo IBaHOBIY
TOJIOBH pajgu

Byache IlpizBuie Im's ITo-6aTbKOBI Bintox [lerpo IBaHOBHY
rOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUMH 3a HiATOTOBKY Kanuepnan I'eopriit Onerosuy

00JIiKOBUX JOKYMEHTIB

Peectpartop YkpIHTEI

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




