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1. Tema guceprauiiiHoi poboty KpyuunHina [I.C. npucBsyeHa noby 0B MaTeMaTUYHUX MOJieJlell B CUCTeMax
IIPUCKOPEHHS i POKYCYBAHHS Ta MOJEJIOBAHHS PYXy €JIEKTPOHIB y pakTajbHUX CTPYKTypax. MeTolo gaHoi
IMCepTallii € MOAEJIIOBaHHS PYXy YaCTUHOK B eJ1IeKTPOodi3sNIHUX yCTaHOBKaxX. TeMaTuka aucepTauiiiHoi po6oTu €
aKTyaJIbHOIO Ta HAJIESKUTD [0 IPAKTUYHO BAXJIMBUX. [lucepTallis XapakTepru3yeThCsl HAYKOBOKO HOBU3HOIO Ta
[IPAKTUYHOIO LIiHHICTIO i Ma€e BAXKJIMBE 3HAYEHHS [IJIS1 PO3BUTKY METOJiB MAaTEMAaTUYHOTO MOJEJIIOBAHHS PYXY
€JIEKTPOHIB B €JIeKTPOQi3NYHNX yCTaHOBKaX. OGTPyYHTOBAHO aKTyasIbHICTh TEMU Ta HEOOXiIHICTh IPOBEEHHS
IocinkeHb, cGOPMYJIBOBAHO METY POOOTH, 33/1a4i TOCTIiIPKEHHS Ta TPAKTUYHE 3HAYEHHS OTPUMAHUX Pe3yJIbTaTiB.

PosrnspaoTbest ppakTaibHi MOJesli BHYTPIlIHIX 3B's13KiB CKJIAIHUX CUCTEM Ta €Hepris 3B's13Ky PpPaKTaJIbHUX



KJIACTEPiB 31 CKeMIiHroM. Po3po6isieHi MaTeMaTH4Hi MOZEJi CKIAIHUX CUCTEM YACTUHOK, Y SIKUX BU3HAYAJIbHY POJIb
opraxizauis. [To6ygoBaHa MaTeMaTUYHY MOJEJIb JJIs1 CUCTEM YaCTHMHOK 3i 3MiHHOIO CTPYKTYPOIO 3B'SI3KiB,
(pOpMyJIIOBAHHS y3arajbHEHUX BapiallilHMX IPUHLMIIB [JIs1 TAKUX CUCTEM i BUBE[I€HHSI PiBHSIHb €BOJIIOLI,
NpUAATHUX [J1s [T04AJIbIIOL YMCEJBbHOIL peasidauii. OTpUMaHo Ta IPOaHali30BaHO MaTEMATUYHI MOAEJI AJ1s
€JIeKTPOPI3NYHNX CUCTEM 3 BHYTPIIIHBOIO (PPAKTATIBbHOIO CTPYKTYPOIO. [[poaHani3oBaHO MaTaMaTU4Hy MOJIEJIb
cucremu 3 JI>ko3e(pCOHIBCbKMM KOHTAaKTOM MiXK (PpakTajibHUMU CepefoBUllaMu. Briepie oTpyuMaHi piBHSIHHS 17151
TPaHCIIOPTY €JIEKTPOHIB y ppakTanbHOMY edeKTi [Ixxo3edcoHa. [IpoBeneHo peryspisaliito piBHSIHb AMHAMIKN
3apsIKEHUX YaCTUHOK Y (PpaKTalbHOMY CEPELOBUIII 3a TOIIOMOT 010 ONePaTopiB [I>KeKCOHa Ta PO3pobiieHa
MaremMaTM4Ha MOJeJib y3arajbHeHHs 3aKkoHy OMa. BuBueHa MaTeMaTM4Ha MOJIEJIb, SIKa OINKCYE AUHAMIKY
3apsIPKEHUX YaCTUHOK Y NMOCTIHOMY MarHiTHOMy 1oJii. PO3ryisiHyTi 3a/1a4i po3B’I3yBaHHS HECTIMKMX TPAEKTOPiit
YaCTHMHOK y IIPUCKOPIOBAYi, BAKOPUCTAHHS METOLIB IPAaKTUYHOI CTIMIKOCTI Ha OCHOBI APYyroro Mmetoay JIanyHoBa,
dyHKUii JIarnyHOBa Ta HeJIHIMHUX YMCeIbHUX aJITOPUTMIB JJO3BOJISIE CTiMIKO MPOBOAUTY HANiMHUY YMCEIbHMI aHali3
TPAEKTOPil 3apsiIpKEHUX YaCTUHOK y IPUCKOPIOBayi. B naHiil po6OTi airOpUTMU YUCEJIBHOTO PO3PaxyHKy obsacTei
CTIMKOCTI Ta CTPYKTYPHO-IIapaMeTPUYHOI ONTUMI3allii 3aCTOCOBYIOTLCA IJ1 LOCIIAKEHHS PIBHAHD PYXY IIy4KiB
3apsIKEHUX YaCTUHOK 3 Pi3HO0 (OPMOIO 3ajaHHS IPUCKOPIOI0YMX Ta GOKYCYIUMX MOJIiB. [TogaHo MeTo010TiIo Ta
IIPAKTUYHi aJITOPUTMHU KOMITIOTEPHOTO MOJIEJIIOBAaHHS MPOLECIB IPUCKOPEHHS, (PA30BOr0 3aXOIJIEHHS Ta

q)OKYCYBaHHH 3apAIKEHUX YaCTUHOK Y IIPMCKOPIOBAJIBHUX CTPYKTYPaAX 3 q)iKCOBaHI/IMI/I €JIEKTPOOdaAMMU.

2. The topic of the dissertation work of Kruchinin D.S. is devoted to the construction of mathematical models in
acceleration and focusing systems and modeling of electron motion in fractal structures. The purpose of this
dissertation is modeling of particle motion in electrophysical installations. The topic of the dissertation is relevant
and practically important. The dissertation has scientific novelty and practical value and is of great importance for
the development of the science of modeling electron motion in electrophysical installations. The relevance of the
topic and the need for research are substantiated, the purpose of the work, research tasks and practical
significance of the results are formulated. Fractal models of internal connections of complex systems and the
binding energy of fractal clusters with scaling are considered. Mathematical models of complex particle systems
are developed, in which the internal structure of connections (contact, elastic, chemical or effective) and its
hierarchical organization play a decisive role. A mathematical model for particle systems with a variable structure
of connections is constructed, generalized variational principles for such systems are formulated and evolution
equations are derived, Mathematical models for electrophysical systems with an internal fractal structure have
been obtained and analyzed. A mathematical model of a system with a Josephson contact between fractal media
has been analyzed. Equations for electron transport in the fractal Josephson effect have been obtained for the first
time. The equations of the dynamics of charged particles in a fractal medium have been regularized using Jackson
operators and a mathematical model of the generalization of Ohm's law has been developed. A mathematical model
describing the dynamics of charged particles in a constant magnetic field has been studied. The problems of
solving unstable particle trajectories in an accelerator have been considered, and the use of practical stability
methods based on the second Lyapunov method, the Lyapunov function, and nonlinear numerical algorithms
allows for a stable and reliable numerical analysis of the trajectories of charged particles in an accelerator. In this
paper, algorithms for numerical calculation of stability regions and structural-parametric optimization are used to
study the equations of motion of charged particle beams with different forms of accelerating and focusing fields.
The methodology and practical algorithms for computer modeling of the processes of acceleration, phase capture
and focusing of charged particles in accelerating structures with fixed electrodes are presented.
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