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1. CuHTE3 reHepaTopiB IICEBIOBUIIAIKOBUX IIOCIIJOBHOCTEN Ha OCHOBI 6araTOBUMIpHUX HEeJIIHIMHUX AUHAMIYHNIX

CHUCTEM.

2. Synthesis of pseudorandom number generators based on multidimensional nonlinear dynamical systems.

Pedepar:

1. PO60Ty NpUCBSIYEHO PO3B’SI3aHHIO BAKJIMBOI HAYKOBO-TIPUKJIAIHOI 337ja4i CUHTE3Y Ta MPaKTUYHOI pearizallii
reHepaTopiB NICEBIOBUIIAIKOBUX Ta BUMAIKOBYUX MIOCJIiIOBHOCTEN HA OCHOBI 6araTOBUMipHUX HEJiHIMHUX
IVHaMiYHUX cUCTeM. B pesysbTaTi ocinKeHs, 110 BUKOHaHI y MeXXax IHUCcepTalliiiHoi po60TH MoKas3aHo, 10
BUKOPUCTaHHS 6araTOBUMIpPHUX CUCTEM i3 KiJIblIeBUM 3B’I3KOM B IKOCTi 623U reHepaToPiB IICEeBIOBUIIATKOBUX
MIOCJIiJOBHOCTEN YMOXKJIMBIIIOE T€HEPYBAHHS TaKUX IOCIiOBHOCTE! i3 BEJIMKUM IE€Piof0M IIOBTOPEHHS. 30KpeEMa,
IIPOBENIEHO allapaTHY peasli3allilo 3alIpONIOHOBAHUX '€HEPATOPIB HA IPOTrPaMOBAHMX JIOTIKOBUX IHTETPAJIbHUX
Ccxemax Ta [10Ka3aHo, 110 FeHEPOBaHi HUMU MOCJIiIOBHOCTI BiflIOBiAAI0Th BUMOTaM CTaTUCTUYHUX TecTiB NIST SP
800-22. Ha 6a3i rinepxaoTuyHoi cuctemu Tparaca Ta IBOBUMiIpPHOro BioOpakeHHs JIoli peasni3oBaHO reHepaTopu
BUIIAJIKOBUX IOCIiTOBHOCTEN. [T0Ka3aHO, 0 HENEPEPBHUN ialla30H 3MiHM [TAPAMETPIB KEPYBAHHS CUCTEMU

Tparaca i Bimo6paxeHHs Jlo1ii, B [IOPiBHSHHI i3 iHIMMEU cucTeMamHu, 3abe3edye po60Ty reHepaTOpiB B XaOTUYHOMY



Ta rinepxaoTMYHOMY peXuMax. BctaHoBiieHo, o 6idypKauiiiHa fgiarpama cuctemu Tparaca He Ma€ BiKOH

MEePiOJUYHOCTI, IO € CYTTEBOIO NIEPEBAroI0 B MOPIBHAHI i3 iHIIMMK CUCTEMaMU TaKOTO KJacy.

2. The work is devoted to solving an important scientific and practical task of synthesis and practical
implementation of pseudorandom and random sequence generators based on multidimensional nonlinear
dynamical systems. As a result of the investagation carried within dissertation, it has been shown that the use of
multidimensional ring-coupled maps as a base of pseudorandom sequence generators makes it possible to
generate such sequences with a long period, this type generators were implemented in hardware and investigated
experimentally. In particular, the hardware implementation of the proposed generators on field-programmable
gate array (FPGA) was performed and it was shown that the generated sequences meet to the requirements of the
NIST SP 800-22 statistical test siute. The generators of random sequences are implemented on the basis of the
hyperchaotic Tratas system and the two-dimensional Lozi map. It is shown that the continuous range of changes
in the control parameters of the Lozi and Tratas systems, in comparison with other systems, provides the
operation of generators in chaotic and hyperchaotic modes. It has been established that the Tratas system
bifurcation diagram does not have windows of periodicity, that is a significant advantage compared with other
systems of this class.
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