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2. The ensembles of wideband chaotic telecommunication signals with the reduction of system interference

Pedepar:

1. O6'eKT - curHasm Ta MpoLecy reHepyBaHHs i 3aCTOCYBaHHS MiTHOCIMHMX KOJIMBaHb Y 6araTOKaHaJIbHUX
panioTexHiUHMX Ta TeJIEKOMYHIKaLiHUX cucTeMax. [IpegMeT JociKeHHs - aHCcaM0Jli KaHaJIbHUX MiAHOCIHUX Ha
OCHOBI JeTepMiHOBAHOI0 XaoCy. MeToaM NOCIiIKEHHS - METOAM TEOPii €JIEKTPUYHUX Kijl Ta CUTHAJIIB AJ1s1 aHAJIi3y
CTPYKTYPH i XapaKT€PUCTUK F€HEPATOPIB Xa0Cy, TEOPil CTATUCTUYHOIO Ta KOPEJISILIMHOIO aHasi3dy AJisl OLiHKY
napaMeTpiB XaOTUYHUX CUTHANIB i kinacudikaliii renepaTopis xaocy, Teopii ONTUMaJIbHOTO IIPUIIOMY Ta
3a0e31e4eHHs 3aBaOCTINKOCTI TeJIEKOMYHIKALITHUX CUCTEM JJIs1 OLIiHKY PiBHSI CUCTEMHUX 3aBafl, 1110 CTBOPIOIOTh
aHcamM6J1i KaHaJIbHUX MiTHOCIHHUX Pi3HUX JUHAMIYHUX CUCTEM, METOIIM MAaTEMATUYHOTO MOJIEIIOBaHHS 1
BUpilIeHHs NuQepeHLiHUX PiBHSIHb i3 3BMiHHMM KPOKOM iHTETpPyBaHHS IJ1s peasidaliii XaOTUYHUX CUTHAJIB
HeOOXiJIHOI IOBXXUHU, METOIY aHaJi3y HeJliHiliHOI AMHAMIK/A XaOTUYHUX CUCTEM JJIs1 OCIiIPKEHHS BJIaCTUBOCTEN
CHAHTE30BaHUX aHCaMOJIiB CUTHAJIiB reHepaTopaMu AeTEPMIHOBAaHOrO xaocy. TeopeTHyHi Ta NPAaKTUYHi pe3yJIbTaTu:
PO3p06IIEHO KOMILIEKC [TPOTPaM, 10 A€ MOKIIMBICTD 3IiMCHUTH ineHTUdIiKalilo XaOTUYHUX PEKUMIB reHepariii

Oy[1b-5IKOI'O FeHepaTopa XaoCy 3 BUKOPUCTAaHHIM KJIACTEPHUX i IapasiesIbHUX 00YMCIIeHb IJ1s1 BUBHAYEHHSI BEKTOPIB



[apaMeTpiB XaOTUYHUX PEKUMIB POOOTH; 3IiIICHUTH iHTErpajibHUI aHai3 Oyb-sIKOrO TeHepaTopa XaocCy LIISIXOM
IOCIIIPKEHHS B3AEMOKOPEJISILIMHUX Ta CIEKTPAIbHUX XapaKTEPUCTUK XaOTUYHUX CUTHAJIIB IIPY Pi3HUX 3HAYEHHSX
BXiJIHUX [1apaMETPiB 3 METOIO [TIOHIKEHHS 3HAaYEHHS PiBHA CUCTEMHUX 3aBaJl Y HAJINPOKOCMYTOBUX
TeJIeKOMYHiKaliliHuX cuctemax. Ha 6a3i po3pobsieHrx pobourx 3pa3KiB reHepaTopiB XaOTUYHVX CUTHAJIIB TUITY
"IeTepMiHOBaHM Xaoc" 3a6e311eYeH0 MOSKIIMBICTD TOCIIIP)KeHHS! PEXKUMIB XaOTUYHOI AUHAMIKY, ITPOLIECiB
nepenaBanHs iHGopMallii 3 IepeMUKaHHIM XaOTUYHUX PEKMMIB Y peXKUMi peasibHoro yacy. OTpuMaHi B X0l
BMKOHAHHS IMCEPTALiliHOi pOOOTH pe3yIbTaTh MOXYTb BUKOPUCTOBYBATUCS [J1s1 IPOEKTYBAHHS IIPSIMOXaOTUYHUX
nepenaBaIbHYX [IPACTPOIB HA OCHOBI F€HEPATOPIB Xa0Cy, 0 ONUCYIOTCSI CUCTEMAMU HEJHIMHUX TU(pepeHLiMHNX
PiBHSIHDb 260 HeJIiHIMHMMY pPeKypeHTHUMU PiBHSIHHSIMMU. [IpencrasiieHi B guceprauiiiHiil po60Ti HayKoBi Ta
IIPaKTHYHi pe3yJabTaTu BUKOPUCTAHI TP BUSIBJIEHI IIMPOKOCMYTOBUX HIYMOIIOLIOHUX CUTHAJIB y JIAHKax
TeJleKOMyHiKaliiiHoro obsanHanHs (TOB "Teppaten"). Pe3ysbTaTy, 10 OTPUMAaHI B JUCEPTALiiHIA po6OTI,
BIIPOBAJPKEHO B HAaBYAJIbHUI NPOLeC Ha Kadeapi pafioeleKTPOHHUX arapaTiB Ta TeJIEKOMYHiKalliil y
XMeJIbHULIBKOMY HalliOHaJIbLHOMY YHiBepCUTETI. BCi pe3ysbTaTi BIPOBAIKEHHS MiATBEPIKEHO BiIIOBIIHNMU

adKTaMU.

2. The object - signals and processes for generating and applying subcarrier oscillations in multi-channel radio and
telecommunication systems. The subject of research is ensembles of subcarriers on the basis of deterministic
chaos. The research methods are methods of electrical circuits and signals theory for the analysis of chaos
oscillators' structure and characteristics; statistical and correlation analysis theory for estimation of chaotic
signals' parameters and chaotic oscillators' classification; optimal reception and noise immunity of
telecommunication systems provision theory for assessing the level of system interference which creates channel
subcarriers' ensembles of various dynamic systems; mathematical modeling methods and differential equations'
solutions with a variable integration step for chaotic signals of required length realization; methods of the chaotic
systems' nonlinear dynamics' analysis for studying properties of deterministic chaos oscillators' synthesized signal
ensembles. Theoretical and practical results are as follows: a set of programs was developed that enables to carry
out the identification of chaotic regimes of any chaos oscillator generation with the usage of cluster and parallel
computing to determine the chaotic operation modes' parameters; it also gives possibility to implement the
integrated analysis of any chaos oscillator by studying intercorrelated and spectral characteristics of chaotic
signals with different values of input parameters to decrease the value of system interference in UWB
telecommunication systems. On the basis of the developed draft patterns of chaotic signals' oscillators
("deterministic chaos" type) the possibility to study chaotic dynamic's modes, information transfer processes with
the switch chaotic modes in real time was provided. The results, obtained in the course of thesis' carrying out, can
be used to design direct chaotic transmitting devices on the basis of chaos oscillators, which were described by
systems of nonlinear differential equations and non-linear recurrence equations. Scientific and practical results,
presented in the thesis, were applied for the detection of broadband noise-like signals in the units of the
telecommunication equipment (Ltd. "Terratel"). The results, obtained in the thesis, were implemented into the
educational process at the department of radioelectronic devices and telecommunications in Khmelnytsky
National University. All implementation results were confirmed by relevant acts.
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