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METaCTPYKTYP.

2. Components of broadband communication means based on deterministic chaos and wire metastructures.

Pedepar:

1. Incepraliito NpUCBSIYEHO JOCIiIKEHHIO IMTaHb PO3IMPEHHS (PYHKIIOHAJIIbBHUX MOXJIMBOCTEN BY3JIiB 32C0O0iB
3B'3Ky Ha OCHOBI CUTHAJIIB IETEPMIHOBAHOTO Xa0Cy Ta IIPOBIAHMKOBUX METACTPYKTYP, 110 A€ 3MOTY MTOKPALIUTH
XapaKTepUCTUKHY 3aBaIOCTIMKOCTI Ta IPUXOBaHOCTI iHpopmalii y KaHasi 3B'3Ky. Y AucepraliiiHiil po6oTi, Ha
OCHOBI aHali3y IepeBar Ta HeJl0JIiKiB iCHyIOUMX CXEM IepeJaBaHHs, 10 6a3yl0ThCs Ha SIBULLi IOBHOI CUHXPOHi3aljii
Xa0CY YIOCKOHAJIEHO CXEMY XaOTUYHOTI'O MACKyBaHHSI [IJ1s1 IPUXOBAHOTO NepefaBaHHs UU(PPOBUX JAHUX, a TAKOXK
3[iICHEHO OLiHKY piBHS puxoBaHOCTI iHdopmauii y kaHai 38's13Ky. [IpoBenieHi 3ax01y MOA0 PO3MUPEHHS CIIEKTPY
reHepoBaHuX cxemolo Uya curHaiis /iJ1s 30iIblIeHHS MBUAKOCTI IIepeiaBaHHs iHpopmaliii Ta 3zilicHeHO
mopugikauiio reHeparopa Kosmitia Ha 6inoIspHOMY TPaH3UCTOPI 3 METOI0 OTPMMAHHSI XaOTUYHUX CUTHAJIB 3i
CHEKTPaJbHUMU i CTAaTUCTUYHUMU XapaKTePUCTUKAMU MOAIOHUMU [0 BiMOBIIHMUX XapaKTePUCTHUK IIyMiB. [lyis

3a0e3ne4yeHHs IKiCHOTrO 3B's13Ky MK IlepejiaBayeM Ta IpuiiMadeM CUCTEMHU [IPUXOBAHOIO IlepelaBaHHs Ha OCHOBI



IeTePMiHOBAHOTO XaoCy, BIEpIIe OysI0 3alIPOIIOHOBAHO BUKOPUCTAHHS ITYYHO CTBOPEHUX CEPEOBULY i3
NapasesbHO PO3MIIIEHUX OJUH BiTHOCHO OJHOTO IIPOBIAHYKIB NI [I€peJaBaHHs CUTHAJIIB y IINPOKOMY Jiana3oHi
yacrot 0,9...12 I'T11, a TaKoX BIIEpILIE 3alIPOIIOHOBAHO TA JOCIIIPKEHO CTPYKTYPY i3 HEBIOPSAKOBAHO PO3MIlEHUX
IIPOBIHUKIB 1151 CTBOPEHHSI aHTEHHUX CUCTEM, 0 PYHKIIOHYIOTh y IIMPOKOMY J1ialla30Hi YaCTOT Ta pO3MUPEHO
Iiara3oH po6OYMX YaCTOT AUIIOJIBHOTO BUIIPOMIiHIOBAYa i3 NOBXMHOIO yieva 12,5 Mm Bin 2 go 5 I'T ta
YMOXJIMBJIEHO MIMPOKOCMYTOBE BUITPOMIHIOBAaHHS MHOKMHU 3aTyXaloyux EM curHastis y fiana3oHi 4acToT
1,08...1,46 I'Tu. Lle mo3Bossie ix 3aCTOCYBaHHS y CUCTEMAX 3B'SI3Ky, 10 QYHKIIOHYIOTh Y IIMPOKOMY Jiialla3oHi 4acToT.
OTtpuMaHi B gucepTauiiiHiil po60Ti pe3yIbTaTi MOXXHA BUKOPUCTOBYBATH 17151 IOOYI0OBU F€HEPATOPIB IIYMY, [TPU
KOHCTPYIOBaHHI IIMPOKOCMYTOBUX CUCTEM 3B'SI3Ky 3 BUCOKUM PiBHEM IIPUXOBAHOCTI Ta CTiMKOCTI O BIJIMBY MIyMiB
Ta 3aBajl,  TAKOXX IPY KOHCTPYIOBaHHI aHTEH [17151 6araTOKOPUCTYBALbKMX MEPEXK 3B'A3KY.

2. Ph.D. thesis addresses the important scientific problem of expending of functional abilities of communication
system nodes using deterministic chaos signals and wire metastructures that allows improving the characteristics
of noise immunity and information secrecy in the communication channel. Author has improved the chaotic
masking scheme for hidden digital communication based on an analysis of advantageous and disadvantageous of
existing schemes that operate on full synchronization phenomenon. The hiding information degree in the channel
has been estimated. The thesis provides measures to increase the information rate by the spectrum spreading of
Chua's scheme. To obtain of chaotic signals characterized by the similar statistical properties as noise ones the
Colpitts oscillator was modified. The artificially constructed media that consists of the parallel wires to transfer
broadband signals in the frequency range 0.9...12 GHz was proposed for the first time to ensure the quality
connection between transmitter and receiver of hidden communication system based on deterministic chaos. The
article is the first attempt to investigate the irregular wire structure for designing antennas that allows extending
the frequency range of dipole antenna with arm length 12.5 mm from 2 to 5 GHz and the electromagnetic wave
radiation in the wide frequency range 1.08 to 1.46 GHz was highlighted. It allows their implementation to
broadband communication systems. The obtained results can be recommended to construct noise generators and
to develop broadband communication systems that are characterized by high secrecy and noise protection degree
in the channel as well as to design the multi-users network communications.
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