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Ha temy: Mooenoganns eniugy MacHimHux nonie ma 80y008aHux 8 MemMOpany Kiimunu MAacHimuux

HAHOYACMUHOK HA KOHYEHMPAayiio HYMPIUHbOKIIMUHHO20 KAAbYlio.

HaykoBwii kepiBauk: Jloxmop ¢izuxo-wamemamuynux Hayx, npogecop 1opobeys O.10.

AKTyaJbHiCTB: Kanvyili € 00HUM 3 HAUBANCIUGTUIUX CKAADOBUX Y MEMAOONIZME IHCUBUX OAAMOKAIMUHHUX

opearizmis. Moowcnusocmi 6naugy Ha npoyecu 0OMiHY Kaabyito 8IOKPUBAIOMb HOBL MemoOu 015 IIKY8AHHS,

diazHocmuku abo npo@ilaKkmuKu 3axe0pro6aHb.

3B’5130K po00OTH 3 HAYKOBHMH NpOrpaMaMHu, IJIaHAMHU, TeMaMH Kaeapu Jlocniodcenns

nPOBOOUNIOCH 8 PAMKAX MEMAMUKU HAYK080i wKkonu «Mazsnemuszmy.

O0’exT pocaimkenusi: Konuenmpauis kanoyito y KiimuHi

Ipeamer nocaigseHHst: 3aKOHOMIPHOCHI 6RAUGY MASHIMHO20 NOJISL HA 8HYMPIUWHbOKLIMUHHY

KOHYEeHmpayir Kaiovyiro

Meta pobGoTu: Bcmanosumu 3aKOHOMIpHOCII 8NAUEY MASHIMHUX NOJNI6 ma 80Y008AHUX 8 MeMOpaHy

KAIMUHU MASHIMHUX HAHOYACMUHOK HA PO3NO0BCIOONCEHHS X8UNL KOHYEeHMPayii 6HYMpIiuiHbOKIIMUHHO20

Kanvyiro

Metoau pociaimkennsi: Kowun iomepne mooentosans Qizuuno2o npoyecy

BigomocTi mpo o6csr 3BiTy, KiJIbKiCTB LMI0cTpaniii, Ta6anub, 10AATKIB i JiTepaTypHUX
HaliMeHyBaHb 3a IepelikoM BUKOPUCTAHUX: _38im cknadaembvcs i3 74 cmopinok MauunonucHo2o

mekcmy, i mae 17 inrocmpayiv i 10 mabauys. Bukopucmano 60 dacepen nocunans

Merta iHAUBIIYaJIbHOI0 3aBJaHHN, BAKOPUCTAHI METOAU Ta OTPUMAHI pe3yIbTATH:
Bcemanosumu 3axonomiprocmi 6niuey macHimuux nonie ma 60y008aHux 6 MemMOpaHy KiimuHu MAeHIMHUX

HAHOYACMUHOK HA PO3NOBCIO0NCEHHS X8ULE KOHYSHMPAYii GHYMPIHbOKIIMUHHO20 KATIbYIIO.

BucHoBOK: Pesyibmamu mMo0eniosants NOKA3anu, uio obepmose mazrimue noe 0ianazomny iHOyKyii
B=5-10* Tx ma uwacmomu 0.1 — 1 I'y 0o 2 paszig 3meHwylomvb amnaimyoy Xeuni KOHYeHmpayii
SHYMPIWHbOKIIMUHHO20 KAAbYII0, WO BIOKPUBAE NEePCHeKMUSU 3ACmOCYS8AHHA MASHIMHUX Noaie ma
WMYYHUX MASHIMHUX HAHOYACTNUHOK AK MAap2emHO Hayinioeani O10Kamopu Kaibyiesux IOHHUX KaHalie 8
opeanu-milieni, a MaKodC Cmasumos NUMAHH nepeaiidy CmanHoapmis Oe3nexku MASHIMHUX Nouie 0l
Op2anizmy THOOUHU 8 38 S3KY 3 HASAGHICMIO 8 HbOMY OI02EHHUX MASHIMHUX HAHOYACMUHOK.

Iepenik kI0OYOBUX CJiB. Macnimni HAHOYACMUHKYU, MemabONI3M, KAAbYill, CUSHATbHA 83AEMOOIS,

MeMOpana Kiimunu, eHOOMeNiaibHi KIIMUuHU, MasHimue noJe.

Hinnuc kepiBHUKa
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On the topic: Modeling the Influence of Magnetic Fields and Magnetic Nanoparticles Embedded in the
Cell Membrane on Intracellular Calcium Concentration.

Scientific Supervisor: Doctor of Physical and Mathematical Sciences, Professor O.Y. Gorobets.

Relevance: Calcium is one of the most important components in the metabolism of living multicellular
organisms. The ability to influence calcium exchange processes opens up new methods for treatment,
diagnosis, or prevention of diseases.

Relation of the work to scientific programs, plans, and departmental topics: The research was
conducted within the scope of the scientific school «Magnetismy.

Object of research: _Intracellular calcium concentration.

Subject of research: Patterns of the influence of magnetic fields on intracellular calcium concentration

Purpose of the work: To determine the patterns of influence of magnetic fields and magnetic nanoparticles
embedded in the cell membrane on the propagation of intracellular calcium concentration waves.

Research methods: Computer modeling of the physical process.

Information on the volume of the report, number of illustrations tables, appendices,
and literature sources: The report consists of 74 pages of typed text and includes 17 illustrations and
10 tables. Sixty reference sources were used.

Objective of the individual task, methods used, and results obtained: To determine the patterns of
influence of magnetic fields and magnetic nanoparticles embedded in the cell membrane on the propagation
of intracellular calcium concentration waves.

Conclusion: The simulation results showed that a rotating magnetic field with an induction range of
B=5-10"* T and a frequency of 0.1-1 Hz reduces the amplitude of intracellular calcium concentration waves
by up to two times. This finding highlights the potential application of magnetic fields and artificial
magnetic nanoparticles as targeted blockers of calcium ion channels in target organs. It also raises the
need to reconsider safety standards for magnetic fields concerning the human body due to the presence of
biogenic magnetic nanoparticles.

List of keywords: Magnetic nanopatrticles, metabolism, calcium, signaling interaction, cell membrane,

endothelial cells, magnetic field.
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