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2. Andrii V. Urazovskyi

KBasmigikamis:
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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHOi BYEHOI pagH (pa30Boi CIeNiaai30BaHOi BY€HOI pagH): PhD 13297

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOM: KuiBChKuil HaLiOHAbHMIA YHIBEpCUTET iMeHi Tapaca

[leByeHKa

Kog 3a €IPIIOY: 02070944

Micqesﬂaxon)KeHHﬂ: ByJI. Bonmogumupceka, Kuis, 01033, Ykpaina
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTudikarop ROR:

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOM: Kuichkuil HauioHaIbHMI yHiIBEpCUTET iMeHi Tapaca
[lleByeHKa

Kopg 3a €IPIIOY: 02070944

Micuesnaxo,r.perHﬂ: ByJI. Bosmogumupceka, Kuis, 01033, Ykpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

InmenTudikarop ROR:

V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
Koy TeMaTHYHHX PYOPHK: 27, 27.41

Tema guceprauii:
1. HemapameTpu4Hi MeTOIu IOLUIYKY TOYOK IIepeXoAy B 6araTOBUMIpHUX YaCOBUX Psfax

2. Nonparametric methods for finding changepoints in multidimensional time series

Pedepar/anoTamis:

1. Po3po6ka e(peKTUBHUX METO/IiB BUSIBJIEHHSI CTPYKTYPHHUX 3MiH y 6araTOBUMipHUX YaCOBUX PsfaxX € HaI3BUYaHO
aKTyaJIbHOIO Ta MDKIMCLUIUIIHAPHOIO 33ja4elo, 0 Mae 6e3rocepeiHe 3HAaYEHHS /17151 IMPOKOTo CIIeKTpa
Kibepdizuunux cucteM. Jlo TaKUX CUCTEM HaJIeXKaTh K CKJIAIHi iHKeHepHi KOMIJIEKCH B eHePreTulli, 30KkpeMa
aTOMHIN Ta BiTHOBJIIOBAHIN, TaK i Cy4aCHi MeOUYHi 1iarHOCTUYHi Ta MOHITOPUHTOBI IPUCTPOI, TPAHCIIOPTHI MEPEXKi
3 €JIEeMEHTAaMU aBTOHOMHOTO YIIPaBJIiHHS, @ TAKOK CUCTEMHU 3a0€3IeYeHHs Kibepoe3neKu KpUTUIHOI
iHppacTpyKTypu. Y KOXKHIl i3 UX rajyseil 3MiHM y BHYTPIlIHbOMY CTaHi 06'€KTa ab0o NpoLecy 4acTo BiiOyBaIOThCS
ParToBo, a iXHi HAaCJiIKM MOXKYTh MaTH MacIITaOHUM i HaBiTh HE3BOPOTHUI Xapakrep. Taki 3MiHM HalyacTile
IIPOSIBJISIIOTBCS SIK Pi3Ki 3CYBU Y CTATUCTUYHUX XapaKTEPUCTHKAX CUTHAJTY — CEPeIHbOMY 3HaY€HHI, Jucnepci,
KOPEJIALiHUX 3aJIeXKHOCTSIX — 2060 K KOMIJIEKCHI 6araTOBUMipHI BiIXUJIEHHS, 110 BaXKKO BUSIBUTH IIPOCTUMU

MEeTOJaMU aHaJjli3y. Y CBOIO Yyepry, CBoe4acHe Ta HaJlillHe BUSIBJIEHHS [TOII0HMX TOYOK [1IepexXo/y [03BOJIsIE



OIIEPATUBHO pearyBaTy Ha MOTEHLIHO HeOe3leYHi CUTYyallii, 3a1106iraTy aBapisiM Ta 300eM y poOOTi, ONTUMIi3yBaTU
IpOLECU YIIPaBJliHHS Ta MiIBUILLYBAaTU 3arajbHy €(EeKTUBHICTh PYHKIIOHYBaHHS cucTeMU. OCOBIUBO 1€ BaKIUBO
IIJI1 CUCTEM PEasIbHOrO 4acy, [1€ HaBiThb HE3HAYHA 3aTPUMKA Y BUSIBJIEHHI KDUTUYHOI 3MiHA MO>K€e IIPU3BECTHU 1,0

3HAYHUX MaTepiasbHUX 30UTKIiB 260 3arpo3 6e3mnelli JoAel.

2. Development of effective methods for detecting structural changes in multidimensional time series is an
extremely relevant and interdisciplinary task that is of direct importance for a wide range of cyber-physical
systems. Such systems include both complex engineering complexes in the energy sector, in particular nuclear and
renewable, and modern medical diagnostic and monitoring devices, transport networks with elements of
autonomous control, as well as systems for ensuring cybersecurity of critical infrastructure. In each of these
industries, changes in the internal state of an object or process often occur suddenly, and their consequences can
be large-scale and even irreversible. Such changes most often manifest themselves as sharp shifts in the statistical
characteristics of the signal - the average value, variance, correlation dependencies - or as complex
multidimensional deviations, which are difficult to detect using simple analysis methods. In turn, timely and
reliable detection of such changepoints allows you to quickly respond to potentially dangerous situations, prevent
accidents and malfunctions, optimize management processes and increase the overall efficiency of the system.
This is especially important for real-time systems, where even a slight delay in detecting a 7 critical change can
lead to significant material damage or threats to human safety.

Jep>kaBHH peecTpaniiiHuii Homep JiP:

IIpiopuTeTHHI HanpsIM PO3BUTKY HayKH i TEXHIKHU: OyHnamMeHTasbHI HAYKOBI HOCIIIPKEHHS 3 HANGIIbII
BaXKJIMBUX IIPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOI0, COLiaIbHO-€KOHOMIUHOT0, CyCIiIbHO-TIOJITUYHOTO,
JIIOJCBKOrO NIOTEHLjaNy 17151 3a0e31e4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHu y CBiTi Ta CTaJIOr0 pO3BUTKY

CyCIiIbCTBA i Jep>kaBy

CrpareriyHui NpiopUTEeTHUI HANIPSIM iHHOBaLiHHOI AiSIIBHOCTI: He 3acToCOBy€ThCA
ITiZcyMKH BOCIiI>KEHHS: HoBe BUpIlIEHHS aKTyaJbHOTO HAYKOBOTO 3aBIAHHS

Iy6sikaii:

e Klyushin D., Urazovskyi A. Nonparametric Test for Change-Point Detection of IoT Time-Series Data //
Chapter in: Kumar P.,» Obaid A., Cengiz K., Balas A. (Eds.) A Fusion of Artificial Intelligence and Internet of
Things for Emerging Cyber Systems, Intelligent Systems Reference Library, vol. 210, Springer, 2022, pp. 99-
122. Scopus https:/ /www.scopus.com /pages /publications /85114088437?origin=resultslist

e Klyushin D., Urazovskyi A. Statistical Algorithm for Change Point Detection in Multivariate Time Series of
Medicine Data Based on Principles of Explainable Artificial Intelligence, 2023, Medical Data Analysis and
Processing using Explainable Artificial Intelligence, pp. 58-90. Scopus
https:/ /www.scopus.com /pages /publications /85174769384 ?origin=resultslist

¢ VpazoBchbkuii, A. HermapaMeTpuyHUN CTATUCTUYHUI METO, BUSIBJIEHHS TOUOK Ilepexony B KibepdisnuHux
cucremax. JKypHas 064MCiI0BaIbHOI Ta NPUKIAAHOI MaTeMaTuky, 2025, 1, 101-122.
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VIII. 3ak1104YHi BiZOMOCTI

BaacHe Ilpi3Bume Im's ITo-6aTbKOBI [lTatupko AHzipiit Bosogumuposuy
rOJIOBH pajgu

Biacue IpizBume Im's ITo-6aThKOBI [atupko Anpipiit Bosioqumuposuy
TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBimasbHHH 3a Hi,qI‘OTOBKy Henuncosa Haraig AnaTosiiBHa
00JIiIKOBHX JOKYMEHTIB

Peec1'paTop [Opuenko TersHa AHaTosiiBHA

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peecTpallilo HayKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




