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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka cToxacTUYHUX MOJeJIel, CTaTUCTUYHUX METOLIB 715l aHaJIi3y Ta ONTHUMI3allii cucteM y MeIn4Hil Ta

coliaZbHO-€KOHOMIYHIN chepax

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of stochastic models, statistical methods for analysis and optimization of systems in the medical and

socio-economic spheres

Pedepar yKpaiHCBKOIO:

Y po60Ti OTpMaHO KOMILJIEKCHI pe3yJIbTaTH 3 MOJIEJIIOBaHHS, aHasli3y Ta ONTUMi3allii CTOXaCTUYHUX i IMHaMIYHUX
cUCTeM pi3HOi npupou. JJOCiIsKeHO CCTeMU 3 IOBTOPHMMU BUKJIMKAMU Ta riCTEPE3UCHOIO 3MiHOIO
IHTEHCHUBHOCTI IOTOKY, A1 IKUX BCTAHOBJIEHO YMOBU iCHYBaHHS CTallilOHAPHOTO PEXXUMY Ta OTPMMAHO ABHI
dbopmynu 1151 cTalioHapHUX MOBipHOCTE. 1e 3a6e3rneunsio MOKJIMBICTh TOYHILIOTO OLiHIOBaHHS 301KHOCTI Ta
PO3B’s13aHHS 33/1a4 ONITUMAJILHOIO KepyBaHHS. PO3p006JIeHO KOMIIJIEKCHUI METO/, CTAaTUCTUYHOTO aHali3y
iMITyJIbCHOI epexigHoi PYyHKUII JIIHITHUX CUCTEM, IO 6a3ye€ThCs HAa iHTErpaIbHINA KPOC-KOPEJIorpami Ta JO3BOJISIE
OLIiHIOBATH il BJIACTUBOCTI, aCUMIITOTUKY Ta 301KHICTb, @ TAKOXK I1€PEBipSITU CTATUCTUYHI riIIOTE31 3a JOMOMOTOI0
HelapaMeTPUYHOTO KPUTEPIIO y3roKeHOCTi. CTBOPEHO aJalITUBHUI aJITOPUTM IIOCJIiIOBHOTO PO3NO/iIy PeCYPCiB
DTS-0C, sikuii 3a6e3nedye CTIMKICTb 10 gpeidy AaHUX Y HECTAL[iOHAPHUX CEPEJOBUILAX 3aBASIKY JUCKOHTYBAHHIO
Ta MeXaHi3My 3MEHIIeHHS BIUVIUBY XUOHOI Kactepu3atii. JlocaimkeHo 6araTokaHaabHi CTOXaCTUYHI Mepexi 3
MepioJUYHOI0 IHTEHCUBHICTIO BXiHOTO INOTOKY Ta OTPMMAaHO MOJEJI 1714 CTal[iOHaPHOTO PEXUMY, aHATITUYHI
dopmynu 1151 cepeHbOro NpubyTKy I pusuKy. [IpoBeeHo aHai3 Mojiesiell MallMHHOTO HaBYaHHS [1JIsl
IIPOTHO3YBAaHHS €X0KapziorpadivyHux NokasHUKiB 3a EKT, mo npoieMOHCTPyBaB NEPCIEKTUBHICTb aHCAMOJIEBUX
METO[IiB Ta BUSIBUB KJII0YOBi aKTOPH, IIOB'sI3aHi 3 A1cOaNaHCOM JAaHUX | HEOOXiAHICTIO MMOAANbLIOI KITiHIYHO]
Basipauii. Po3pobyeHo mapkiBcbKy Mmogesb npouecy piarnoctuxu BIJ1/CHILly, nys sikoi oniHeHo MaTpuLi
[IepexoliB y IUCKPETHOMY Ta HEIIEPEPBHOMY 4aci, BilHOBJIEHO LIEH3YPOBaHi PO3MOAiIY Ta 100YI0BAHO AOBIpYi
iHTepBau s KiNbKOCTI 0Ci6, siKi KuByTb i3 BIJI /CHIJloM. BuKOHaHO KJIaCTEPHUII aHAi3 €EKOHOMIUHUX
XapaKTePUCTUK 54 CBITOBUX MICT, 10 IPOJEMOHCTPYBaB €(PEeKTUBHICTb [1I0€JHAHHS arJIOMEpPaTUBHOI Ta
CIIEKTPAJIbHOI KJIaCTEpU3aLil 1711 BUSABJIEHHS CKIAQHUX CTPYKTYP AAHUX. [JOIATKOBO OTPUMAHO HOBi pEe3yJIbTaTH

IOZI0 CTIMKOCTI Ta perysapur3alii BEKTOPHUX 3aa4 ONTUMI3alil 3 KBaJpaTUYHUMU KPUTEPISIMU.

Pedepar aHIJIiHCBKOIO:

The study presents comprehensive results in the modeling, analysis, and optimization of stochastic systems of
various natures. Systems with retrial calls and hysteresis-based policies are investigated; conditions for the
existence of a stationary regime are established, and explicit formulas for stationary probabilities are derived. This
enables more accurate assessment of convergence and the solution of optimal control problems. A comprehensive
method for the statistical analysis of the impulse response function of linear systems is developed. The method is
based on the integral cross-correlogram and makes it possible to evaluate the function’s properties, asymptotic
behavior, and convergence, as well as to test statistical hypotheses using a nonparametric goodness-of-fit
criterion. An adaptive algorithm for sequential resource allocation, DTS-OC, is proposed. It ensures robustness to
data drift in nonstationary environments through discounting and a mechanism that reduces the impact of
erroneous clustering. Multichannel stochastic networks with periodically varying input flow rate are studied, and
models of the stationary regime are obtained, along with analytical formulas for the mean profit and risk. An
analysis of machine learning models for predicting echocardiographic parameters from ECG data is conducted,
demonstrating the promise of ensemble methods. A Markov model of the HIV /AIDS diagnostic process is
developed; transition matrices in discrete and continuous time are estimated, censored distributions are
reconstructed, and confidence intervals for the number of people living with HIV /AIDS are constructed. A cluster



analysis of economic characteristics of 54 world cities is performed, demonstrating the effectiveness of combining
agglomerative and spectral clustering to reveal complex data structures. In addition, new results are obtained on
stability and regularization in vector optimization problems with quadratic criteria.
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HTII, sixy nepen6a4asiocss CTBOPHTH: CTBOPEHO
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpHMaHi P€3yJbTaTH: MeToau, Teopii, rinoresu

l'asy3p 3aCTOCYBaHHS: 72. HaykoBi JOCIiIKEHHs Ta PO3POOKY
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: V mexxax HayKOBO-TE€XHIYHOI POGOTH OTPUMAHO KOMIUIEKC PE3YJILTATIB, [0 CYTTEBO PO3IIUPIOIOThH
iHCTpyMeHTapiil MOZEIIOBaHHS, aHAJIi3y Ta OIITUMAJIbHOTO KEPYBAHHS CTOXaCTUYHMMY CUCTEMaMU Pi3HOI Ipuponu
— BiJ T€ZIEKOMYHIKaLilTHUX Ta iHPOpMaLITHUX MEePEX 10 MEIUYHUX i COLiaIbHO-€KOHOMIYHUX IIPOLIECIB.
Po3pob6eHi Mmozesi Ta MeToM 3a6€e3M1e4yI0Th MOXJIUBICTb TOYHIIIOTO IPOrHO3YBaHHS, MiJIBUIIEHHS CTIKOCTI 10
3MiH cepefoBuIIa, ONITUMI3allii pO3IIOALIY PECYPCIB Ta 3MEHIIEHHS PU3UKIB Y CUCTEMAX 13 BUCOKUM PiBHEM
HEBM3HAYEHOCTI. 3alIPONIOHOBAHI aJITOPUTMU Ta CTATUCTUYHI MiAX04U IE€MOHCTPYIOTh THYYKICTh, BUCOKY

004K CII0BaIbHY €(EeKTUBHICTD i aAANTUBHICTD 10 HECTAL[iOHAPHUX JaHUX, IO POOUTH iX IPUIATHUMMU [JIs1
3aCTOCYBaHHS y peajbHUX yMOBax. OTPUMaHi pe3yJIbTaTh CTBOPIOIOTh HAIMIHY TEOPETUYHY 11 METOLVUYHY OCHOBY
17151 TOOY,0BYU CYyYaCHUX CUCTEM MiATPUMKU PillleHb, YIOCKOHAJIEHHS MEXaHi3MiB KepyBaHHS TEXHIYHUMU Ta
COLlaJIbBHUMU NIPOLECAMHU, A TAKOXK [JIS MiIBUIIEHHS TOYHOCTI LiarHOCTUYHYX i IPOrHOCTUYHUX IIPOLENyP.
BukopucTaHHS 3aIIpOIIOHOBAHUX MiTXOMiB CIIpUsIE MiBULIEHHIO e(PeKTUBHOCTI QYHKIIOHYBaHHS KPUTUYHO]
iHppacTpyKTypH, 3MiLIHEHHIO iHOPMAaLiiHOI Ta €EKOHOMIUHOI 6€311€KH, TIOKPALIEHHIO MEJUYHUX CEPBICIB Ta
ONTHMi3allii yIpaBliHCbKUX MIPOLIECiB. PEKOMEHAYEThCS iHTErPYyBaTH PO3POOJIEHI MOZEIi Ta AITOPUTMU JIO
icHylounx iHdpOpMaLIiiHO-aHATIITUYHNX CUCTEM, IHCTPYMEHTIB ITPOTHO3YBAHHS Ta KEPYBAaHHS [TIOTOKAMU IAHUX, a
TaKOX [0 IPOrPaMHUX KOMILJIEKCIB JJI11 MEAMYHOIO 1 EKOHOMIYHOTO aHali3y. iX OAabIINNI PO3BUTOK i
BIIPOBAP)KEHHS O3BOJIATD MiABUIINUTY TOYHICTb OL[iHIOBAHHS CTAHYy CKJIAIHUX CUCTEM, 3MEHIIUTY HEBU3HAUEHICThb
IIpY YXBaJICHHI pillleHb i 3a6e3ne4nTy 6ibil e(peKTUBHE PYHKIIOHYBAaHHS CUCTEM OOOPOHHU, 6€311eKH1, EKOHOMIKU Ta

CYCIIiJIbHUX CEPBICiB YKpaiHu.

ComniasibHO-eKOHOMIYHA crpsimoBaHicTh HTII: Toninmuenns SKkocTi XUTTA Ta 370POB's HACENIEHHS,
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Semenova N.V. The algorithm for solving a multicriterion optimization problem on combinatorial configurations of
polypermutations / Semenova N.V., Koliechkina L.M., Dvirna O.A. // XL International Conference PROBLEMS OF
DECISION MAKING UNDER UNCERTAINTIES (PDMU-2025) September 30 — October 1, 2025, Bielsko-Biala, Poland,
P.117 https: / /pdmu.knu.ua /PDMU_2025 /PDMU-2025_ contents.pdf (Te3u momnosineii)

Po3zopa I.B. Cratuctuyni metogu inentudikauii iHiiHUX cToXacTUYHUX cucteM // XIV MibkHapogHa HAyKOBO-
IIpakTH4yHa KoHdepeH1is «Maremaruka. Indpopmauiiiti TexHosorii. Ocsitay, YkpaiHa, Jlyubk, 13-15 yepsns 2025 p.,
C. 47 https:/ /drive.google.com /file /d /15xbJagd TWKkoe5gz6Ls_P4487T2zWjLG /view (Te3u foNnoBizneil)

YankoBcbkuil [LA. YI0CKOHAZIEHHSI OPUTIHAJIBHOTO METOY MalIMHHOTO HaBYaHHS 151 IPOTHO3YBAHHS BUHUKHEHHS
ingapxry miokappa / TynbunHcbkuii B.I'., HarikoBebkuii I.A., KpaBueHko A.M., ITpasnnikosa M.O., Tpuninka M.A. //
SPC with International Participation «Innovative Healthcare Technologies: Current Experience and Future
Prospects for Application in Clinical and Preventive Medicine» (28-29 May 2025), M. KuiB (nonosiznp) https://cp-
medical.com/index.php/journal /conference-2025 (Te3u nonosineii)

Yarkoscbkuil I.A. AHani3 BapiaGeIbHOCTI CepLEeBOro PUTMY Ta MAJIUX 3MiH €JIEKTPOKapAiorpaMu Ha OCHOBI
IITY4YHOTO iHTEJIEKTY B OLiHIi ICUXOJIOTIYHOrO CTaHy BiliCbKOBOCIY>K00BLiB/YaiikoBcbkuil I.A.,Cenbko 1.O.,BynHuk
M.M. MauumuH B.C.//SPC with International Participation «Innovative Healthcare Technologies: Current
Experience and Future Prospects for Application in Clinical and Preventive Medicine» (28-29 May 2025),m.KuiB
(momoginp) https:/ /cp-medical.com /index.php /journal /conference-2025 (Te3u nonosineii)

YaiikoBcbkuii [.LA. MOKIIMBOCTI aHaIi3y €JIEKTPOKapiorpaMu Ha OCHOBI IITYYHOTO iHTEJIEKTY [1JIS1 IPOTHO3YBAHHS
e eKTUBHOCTI HOBUX (papMaKoJIoriyHux cyocranuiil / XXapkos JI.€., Yaiikosebkuii 1.A. // SPC with International
Participation «Innovative Healthcare Technologies: Current Experience and Future Prospects for Application in
Clinical and Preventive Medicine» (28-29 May 2025), m. KuiB (monosinp) https: //cp-
medical.com/index.php/journal /conference-2025 (Te3u nonosineil)



Jle6enena T.T., CemenoBa H.B., Ceprienko T.T. CTiiiKiCTb Ta perysipusaliisi 3a 06MeXeHHSIMUA BEKTOPHHUX 3314
iinouyucsnosoi ontumiszanii / Jlebenesa T.T., Cemenosa H.B., Ceprienko T.T. // XXIV MixkHapoHa HayKOBO-
IIpakTHyHa KoHdepeHlis “MaremaTuyHe Ta IporpamHe 3abe3leyeHHs iHTesekTyanpbHux cucrem” (MIT31C-2025)
(19-21 mucromnaga 2025, JIninpo, Ykpaina). Jxinpo: JHY, 2025. “ITI1 Jlipa JITH”, C. 200-201 (Te3u pomnosizeii)

Rozora, I., Zatula, D. Simulation of Stochastic Processes with Given Reliability and Accuracy / Rozora, 1., [anevych,
T., Pashko, A, Zatula, D. // Stochastic Processes: Fundamentals and Emerging Applications. — 2023. - P. 415-452
https:/ /doi.org /10.52305/KEGG1336 (po3zin moHorpadii)

Chaikovsky, I. Advances in the Analysis of Electrocardiogram in Context of Mass Screening: Technological Trends
and Application of Al Anomaly Detection / Chaikovsky, 1., Popov, A. // Advances in Non-Invasive Biomedical
Signal Sensing and Processing with Machine Learning, Springer, Cham. - 2023. - P. 107-132

https://doi.org /10.1007 /978-3-031-23239-8__5 (po3zin moHorpadii)

Chaikovsky, 1. New metrics to assess the subtle changes of the heart's electromagnetic field / Chaikovsky, I., M.
Primin, I. Nedayvoda, A. Kazmirchuk, Yu. Frolov, M. Boreyko // Advanced Methods in Biomedical Signal Processing
and Analysis, Academic Press. - 2023. - P. 257-310 https://doi.org /10.1016 /B978-0-323-85955-4.00005-3 (po3nin
MoHorpadii)

Chaikovsky, 1. Unshielded Magnetocardiography in Clinical Practice: detection of myocardial damage in CAD
patients and in patients recovered from COVID-19 / Chaikovsky, I., Kazmirchyk A, Sofienko S, Liu Y-B, Zhou Y-F,
Feng X, et al. // Clinical Use of Electrocardiogram. - 2023 https://doi.org/10.5772 /intechopen.104924 (po3nin
MoHorpadii)

Knopov, P.S. On Minimum Length Confidence Intervals / Knopov, P.S., Korkhin, A.S., Vovk, L.B. // Modern
Optimization Methods for Decision Making Under Risk and Uncertainty, CRC Press. - 2023. - P. 87-101 ISBN
9781032196411 (po3ain MoHorpadii)

Knopov, P.S. Linking Catastrophe Modeling and Stochastic Optimization Techniques for Integrated Catastrophe
Risk Analysis and Management / Knopov, P.S., Ermolieva, T., Ermoliev, Y.M., Komendantova, N., Gorbachuk, V.M.
// Modern Optimization Methods for Decision Making Under Risk and Uncertainty, CRC Press. - 2023. - P. 15-50
ISBN 9781032196411 (po3ain moHorpadii)

Illya Chaikovsky Military Medicine: Methods of Control, Improvement in Individual Combat Readiness and
Telerehabilitation of Military Personnel / Illya Chaikovsky, Viktor Dykhanovskyi, Kyrylo Malakhov & Michael
Bocharov // IOWA STATE UNIVERSITY DIGITAL PRESS. - 2023. - 151 p. https://doi.org /10.31274 /isudp.2023.128
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Knopov, P. Mathematical Modeling of COVID-19 Pandemic and Its Impact on Food Production, Supply Chains, and
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559, P. 185-209 https:/ /doi.org /10.1007 /978-3-031-66764-0_9 Print ISSN 2198-4182/ /Electronic ISSN 2198-4190
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Knopov, P. Mathematical Modeling of Interconnections Between Ecological, Food, and Economic Dimensions of
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33-60 https://doi.org/10.1007 /978-3-031-66764-0_2 Print ISSN 2198-4182 / /Electronic ISSN 2198-4190 (po3zin
MoHorpadii)



Knopov P. Mathematical Methods of Adaptation of Crop Production to Climate Change / Golodnikov A., Knopov P.,
Pepelyaev V., Shpiga S. // Studies in Systems, Decision and Control. - 2024. - 559, P. 281-293

https:/ /doi.org/10.1007 /978-3-031-66764-0_14 Electronic ISSN 2198-4190/ /Print ISSN 2198-4182 (po3zin
MoHorpadii)
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Pavel S. Knopov Methods of Risk Assessment in Environmentally Hazardous Industries / Pavel S. Knopov,
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V.Norkin, V.Zaslavski. Stochastic Modeling and Optimization Methods for Critical Infrastructure. Protection 1
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Methods for Critical Infrastructure. Protection 2 Methods and Tools, ISTE-WILEY, 2025, P.53-67 ISBN: 978-1-394-
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Pavel S. Knopov Contemporary Stochastic Quasi-gradient Algorithms / Vladimir I. Norkin, Alexei A. Gaivoronski,
Pavel S. Knopov and Anton Kozyriev// Chapter 6. In A.Gaivoronski, P.Knopov, V.Norkin, V.Zaslavski. Stochastic
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P. Knopov On the consistency and large deviations of the method of empirical means in stochastic programming
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.B. Posopa, I'.B.JliBiHCbKa, B.[].IToHOMapbhoB 36ipHUK 33724 3 T€OPii IMOBIpHOCTE! Ta MaTEMaTUYHOI CTATUCTUKU /
M.M. llapanos, I.B. Po3opa, I'.B.JliBiHCbKa, B.Jl.IToHOMaproB // Kuis: BupaBundo-nosirpadgpiyHuiil LeHTp
“KuiBcpkuii yHiBepcuret”, 2025 - 326 cTOp.

http:/ /applstat.univ.kiev.ua /ukr/docs /materials /ProblemBook2023.pdf (HaBuanpHuUi IOCIGHYK)

Po3zopa [.B. Jlekuii 3 Teopii i MeToziB BUGipKOBUX 06CTEXEHb. HaBuanbHUI NOCIOHUK (2-T€ BUIAHHS, BUIPaBJIEHE i
nonosHeHe) / Bacumnuk O.1., Posopa I.B., SIueBuy T.O. // KIII im. Irops Cikopcbkoro. EleKTpOHHE MepeskHe
HaByasibHe BUAaHHs. — 2024. - 180 c. https://ela.kpi.ua/server /api/core /bitstreams/6ce7801f-793b-478e-b22d-
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Borpanos O.B. MogeJi i METOAM CTOXaCTUYHOI ONITUMI3allii Ta KEPYBaHHA Y MaTeMaTUYHIN €IiIeMioorii.
CreunianbHicTs - 113 - npukIagHa MaTeMaTrka, Jarta 3axucty - 26.10.2023. Haykosuii kepiBHUK — KHonos I1.C.

(3axuIleHO KaHIUJATChKY IMCEPTallilo)

I>xora A.C. AHasti3 cTpaTeriil oCiIOBHOIO PO3IOiNy PECYPCIB y CTOXaCTUYHOMY cepenoBuii. CrieniaibHiCTb -
124 - cucremHui aHanis, nara 3axucty - 18.06.2024 p. HaykoBuit kepiBHUK — Po3opa [.B. (3axuiieHo KaHOuIATChKy
IYiCepTallilo)

OtpumaHno CBiIOLTBO PO peeCTpallilo aBTOPCLKOro npasa Ha TBip N2 131386 Bif 15 nucronana 2024 p.-
HaByasnpHuit moci6HUK «36ipHUK 3a71a4 3 TeOpii UMOBIPHOCTEN Ta MATEMATUYHOI CTATUCTUKWU», aBTopu: lllapanos
Muxanno Muxainosuy, Po3opa Ipuna BacuiniBHa, JliBiHceka 'aHHa BosogumupiBHa, [ToHOMapboB Bagum
JOmutposud. https:/ /sis.nipo.gov.ua /uk/search /detail /1838996 /

Howmep 3asBku 202510152 Bin 27.11.2025 - Komm'ioTepHa mporpama «ABTOMaTU30BaHU OHJIAH-KOMILIEKC
«Garant», aBropu: lllapanos Muxaino Muxainosud, Po3opa IpuHa BacumnisHa, JliBiHcbka ['aHHa BosogumupisHa.

(TTopaHo Ta 3apeecTpPOBAHO 3as1BKy Ha ABTOPCbKE ITPaBO HA TBI)

Homep 3asBku c202510151 Big 27.11.2025 - Komn'iorepHa rporpama «Crcrema esleKTPOHHUX KypHaJIiB 3 OHJIAlH-
noctynom «LOGGING», aBropu: lllapanos Muxaitno Muxainnosud, Po3opa IpuHa BacumisHa, [IoHoMapboB Bagum

IOmutposud. (TTogaHo Ta 3apeeCTpOBaHO 3a4BKy Ha ABTOPCBKE IIPABO Ha TBip)

Homep 3asiBku c202510150 Bix 27.11.2025 - KoMITtoTepHa nporpama «IHTesiekTyanbHa pedepeHLiiiHa cucrema
«LOGOS», aBropu: lllapannos Muxaiinio Muxannosny, Po3opa Ipuna BacuniBHa, JliBiHCcbKa ['anHa BosionumupiBHa.

(TlopaHo Ta 3apeeCcTpPOBAHO 3as1BKy Ha ABTOPCbKE ITPaBO HA TBIP)

BrisinB oTprMaHUX HayKOBUX pe3ysbTariB HIIP Ha nomnysispusaniio pe3yibTaTiB HAyKOBUX JOCIIiI)KEHb: y4aCThb
HayKoBoOro KepiBHUKa Temu Pozopu I.B. y mapadoni Kuiscbkoro HanjjoHanbHoro yHiBepcurety «O06’eIHaHi HAyKOIO —
2024», «O6’egHaHi Hayko1o - 2025» Ta oTpuMaHHs cepTudikaty y 2025 polli 3a aKTUBHY y4aCTb Ta IIPEICTABIEHHS
IIpO€eKTY «P03pobKa CTOXaCTUYHUX MOJeJIel, CTAaTUCTUYHUX METOZIB [JIsl aHaJIi3y Ta ONTHUMI3allii cuctem y

MeJUYHill Ta colliabHO-eKOHOMIUHIN chepax».

T'onosin C.M. 3acToCyBaHHS METO/IiB CUCTEMHOTIO aHaJli3y AJIsl IPOrHO3YBaHHS PaKy MOJIOYHOI 3aJ103U.
CneujanbHicTb — 124 - cucTeMu Ta METOIM IPUMHSTTS pillleHb, AaTa 3axucTty — 24.05.2023. HaykoBuiil KepiBHUK —

[lTapanos M.M., HaykoBU# KOHCY/IbTaAHT - JliBiHChKa I'.B. (3axucT MaricTepcbKoi pob0oTH)

Anexceenko H. MeTony CTOXaCTMYHOTO OLIHIOBAHHS 32 YMOBU HEIOBHUX AaHUX. ClleliasbHICTh — 124 cucTeMHUN
aHai3, marta 3axucty — 27.05.2024. HaykoBuii kepiBHUK — Po3zopa [.B. (3axucT marictepcbkoi poboTn)

Yana Turu Time series clustering. Specialty - 124 System Analysis, protection date - 27.05.2024. Supervisor -
Livinska Hanna (ropBifiHe AUNJIOMYBaHHS) (3aXUCT MaricTepcbKoi poboTH)

[Tepepna A.I'. Knacudgixkariist yacoBux psifiiB MPU [iarHOCTHUILI 3aXBOpIOBaHb. CrienianbHIiCTh - 124 — cucteMu Ta
MEeTOAY MPUIHATTS pillleHb, AaTa 3axucTy — 26.05.2025. Haykosuii kepiBHUK - JliBiHCbKa I'.B. (3axucT maricTepcbkoi

poboTH)

Porosuit C.C. Oujinka fosiapusalii Ta Mozesti 1J1s1 BU3Ha4YE€HHS PiBHA gosapusanii B YkpaiHi. CnenjianpHicTp - 124 -
CHUCTEMU Ta METOAU MPUMHATTS pillleHb, AaTta 3axucTy — 26.05.2025. HaykoBuii kepiBHUK — Po3opa L.B. (3axuct

Mmarictepckoi po6oTu)
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