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Tema gucepranii:
1. Po3po6sieHHS 3aBai03axUILeHUX CUCTEM TepefilaBaHHs iHpopMallii Ha OCHOBI IICEBA,0BUIIAIKOBUX KOJIMBaHb Ta

(dpaxTaIbHUX CUTHAJIIB.

2. The development of noise immunity systems using pseudorandom and fractal signals.

Pedepar:

1. B pucepTauii po3po6sieHO HOBi METOIU F€HEePYBaHHSI CKJIaHUX CUTHAJIIB, 30KPEMa CUTHAIIB, SIKi OTPUMAaJu Ha3By
(PpaKTasbHUX CUTHAJIIB IPEOIHKOBOI CTPYKTYpU. PO3paxyHOK 6a3u CUTHaIy METOZOM LIYMOBOTO €KBiBaJIEHTY
10Ka3aB, 110, 3Ha4eHHs 6a3u curHany craHoBuTs 200. Anpo6oBaHa cucTema nepegaBaHHs LUQpoBoi indopmarii,
o BukopucroBye OCI'C B IKOCTi IepeHOCHUKA JIBOOITOBMX KOMOiHaLliil. [TokaszaHo, 1110 KaHaJIbHE 3aBaflOCTiliKe
KOJlyBaHHSI JIiHIHHMMY GJIOKOBUMMU KOJJaMU 3MEHIIY€E TPUBaJIiCTh CUHXPOHi3allii. [IpoBeneHi focaimKeHHs
OCHOBHUX BjacTuBocTel 6iHapHux I[1BI1, ppopMoBaHMX 3a NOPOroBUM METOIOM Ha 6asi [IBK, reHepoBaHux
crucTeMaMu i3 AucKpeTHO0 QyHKI€0 BinobpaxkeHHs. [loCiiKeHi mpouecy IpOX0oIKeHHS rapMOHIYHUX Ta
4aCTOTHO-MOZYJIbOBAaHUX CUTHAJIIB Yepes KijlbLieBU aBTOr€HepaTop, 110 MOKXYTh OYTH BUKOPUCTAHI y CUCTEMax
nepenaBaHHs iHQopMmallii i3 1oJaBaHHSIM IICEBIOBUINIATKOBOTO Ta iHpopMaLifiHOro CUTHaiB. MeTonom
MaTeMaTU4YHOTO MOZEIOBAHHS (PYHKIii B3a€MHOI KOpeJsiLii MixK BXiZHUM iH(pOpMaLiliHMM Ta XaOTUYHUM CHATHAJIOM

reHepaTopa BU3HAYEHI CIIiBBITHOIEHHS MiX aMIUIiTyj010 iHQOpMaliiiHOro CUrHay Ta MOTY>KHICTIO



[ICEBJOBUIIAIKOBOTO CUTHATY, IPU SIKUX MPOLIEC NTepefaBaHHs Ma€ BJIACTUBICTb IPUXOBAHOCTI Ta CTIKOCTI 10
3aBaf y KaHaui. JlocmiiKeHi Ta eKCIIepUMEHTAIbHO 3MOJI€/IbOBaHi IPOLIECU TIEPelaBaHHS FAPMOHIYHOrO CUTHAIY,
IOAHOTO 4O XaOTMYHOI'O CUTHaJly reHeparopa JIro MeTooM BUIIJIEHHS i3 CUTHAJly FEHEPOBAHOIO KEPOBAHMM
reHepaTOPOM Y CXeMi CUHXPOHi3allii i3 06epHEHNM 3B'S13KOM; BCTAHOBJIEHA MHOXXMHA 3HAaY€Hb OJIHOTO i3
napaMeTpiB, IIpu sIKOMy cructema JIio 31aTHa reHepyBaTy IICEeBIOBUIIAIKOBI KonBaHHS. JJocminkeHi ¢i3uyHi
rpaHuli 3aBaflOCTINKOCTI cucTeMy KonyBaHHs LngpoBoi indpopMaliii, 3acHOBaHOi Ha OPiBHSHHI IapaMeTpiB
KJIaCTEPiB YTBOPEHUX Y (pa30BOMY IIPOCTOPI BifjlikaMy IPUMHSTOTO CUTHAJTY; 3alIPOIIOHOBAHA Ta 3allaTEHTOBAaHA
CTPYKTypHa CXeMa [IeKo/iepa, BUKOPUCTaHHS SKOi 3a6e31edye MOKIIMBICTh IeKoayBaTH iHpopmariio 6e3

HeOOXiIHOCTI BU3HAY€HHS PiBHS IIYMY B KaHajli B yMOBax CKJIAIHUX €JIeKTPOMAarHiTHUX OOCTaBHH.

2. In the thesis there was developed a new method of complex signals generation, which were called fractal comb-
structured signal. The calculation by the method of noise equivalent revealed that the value of the base of this
signal can reach up to 200 units. In the thesis investigated methods to improve secrecy of telecommunication
systems which transmit an encrypted text messages through open channel of communication system using stream
encryption method for text encoding, which uses binary pseudorandom number sequences as a key. It is shown
that the using of linear block codes led to reduction the duration of synchronization in the noisy channel. In the
thesis are provided the research of the basic properties of binary pseudorandom sequences, which are formed
with the aid of threshold method, based on pseudorandom sequences of real numbers, generated by system with
discrete mapping function. The processes of transmitting of harmonic and frequency-modulated signals through
ring oscillator have been investigated. These processes can be used in the system of data transferring with adding
of pseudorandom and informational signals. The method of mathematical modeling features cross-correlation
between the input information and the chaotic signal generator by the ratio between the amplitude information
signal and power pseudo-random signal in which the transmission process tends secrecy and resistance to noise
in the channel. Experimentally investigated and modeled processes transmission harmonic signal added to the
chaotic signal generator Liu allocation method of signal generated by a controlled oscillator circuit in
synchronization with the feedback; set one set of values of the parameters in which the system is able to generate
pseudo fluctuations. Investigated the physical boundaries of the coding system noise immunity of digital
information, which is based on a comparison of parameters of clusters formed in the phase space samples the
received signal; proposed and patented a block diagram of a decoder, the use of which provides the ability to
decode the information without the need to determine the level of noise in the channel in terms of complex
electromagnetic conditions. And developed and investigated a new class of complex signals, called fractal comb-
structure signal. Calculation base signal noise equivalent method revealed that the base value is 200. The system of
digital information transfer using fractal comb-structure signal as a carrier signal have been constructed. The
thesis describes the main characteristics (cyclical, balance and correlation) of a binary pseudo-random sequences
generated by the threshold method using discrete chaotic maps. For the audio transmission system method for
synchronizing transmitter and receiver which uses the transmission of the current value of the discrete chaotic
map is proposed. Several noise-immunity and crypto systems based on the phenomenon of chaotic
synchronization of Liu, Lorenz, Chua and ring oscillators systems are proposed and investigated. The method of
cluster coding is proposed and its noise-immunity is investigated, the method of decoding is developed which can
operate under difficult noise conditions. A new class of broadband signals is proposed and investigated, which
called fractal comb-structure signal and the system of transmission of digital information is constructed, which
uses this signal as a working signal.
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