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Deterministic chaos is a widespread phenomenon
consisting in the appearing of nonlinear dynamical
systems of complex aperiodic fluctuations. The
congtruction and investigation of chactic generators is a
key issue for the devel opment of nonlinear dynamics.

The paper elaborates a mathematical mode of the
online pulse-exciting chaotic generator and proposes its
scheme-technical implementation.

The active linear four-termina network, the main
element of the system, isinvestigated.

The conducted research parameters of the scheme
indicate the possibility of applying the pulse-exciting
chaotic generator for building secure communication
systems. The main advantage of such generators is the
possihility of trangtion from complex periodic signas to
chaotic oscillations, performed by means of control
impulses of different frequencies.

Scheme-technica implementation of the active linear
four-termina network and nonlinear dement s
implemented by means of feedback current operational
amplifiers which are nowadays widely used in modern
chaos generators and secure communication due to a
number of advantages over operational amplifiers.

The study of properties and scheme-technical sollution
of online pulse-exciting chaotic generator construction
will provide several advantages such as connectivity with
digital scheme, and also use it to replace the classical
digital schemes of pseudorandom sequences.

The results of the study show the topicality of further
study and the improvement of online pulse-exciting
chaotic generator.
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HeaBToOHOMHUI IMIYJIBCHO
30yKyEMUH Xa0TUHYHUI
reHeparop

CesitocmaB Xpamnko, Oner Enisiinis

Kagenpa pagiorexniku Ta inpopMmaniiiHoi 6e3nexy,
UYepniBenpkuii Hartionansauil YHiBepcurer
imeHi IOpis denproBrya, VKPATHA, M. UYepHis,
Byi.Cropoxunenpka, 101

3anpononoeana  cxema  peanizayii  HeaA6MOHOMHOZ0
2eHepamopa xaocy imnynvcio 30y0xcyImozo. Ilposedeno
oocnidicenna  enacmugocmelt  AKMUGHO20  JIIHIIHO20
YOMUPLOXNOIIOCHUKA, | MOMCTUGOCHI 11020 BUKOPUCHMAHHA
01A cucmem 3 XAOMUUHOI0 NOGEOIHKOI0.

Kurro4oBi c1oBa —xaoc, reHeparop, aTTpakTop.

l.BcTyn

[ToOymoBa Ta MOCHTIKCHHS TeHEPATOPiB JETEPMIiHO-
BaHOTO XaO0Cy € aKTyaJbHHM IUTaHHS JUIS PO3BUTKY
HENiHIHHOT mTuHaMmiku. HeaBTOHOMHI iMIYNbCHI TeHepa-
TOPH XaoCy IPUBEPTAIOTH N0 ceOe BEIUKY yBary y
3B'S3Ky 3 MIMPOKOI 00macTio ix 3actocyBaHHs [1].
BukopucTaHHs MPSIMOKYTHUX IMITYJIBCIB IJISL YIIPABIIiHHS
XaOTHYHUM CTaHOM CHUCTEMHU, JTO3BOJISIE OTPUMATH Pi3HO-
MaHITHI ITEPiOUYHI | XaOTUYHI KOJUBAHHS.

II.Mogenb reHepaTopa xaocy
HEeaBTOHOMHO 36y)KyeMOro

OCHOBOIO HEaBTOHOMHOI'O T'€HEpaTopa Xaocy € aKTUB-
HUH JTHIAHUA YOTHPHOXIIONIOCHUK, IO BUXOIIB SKOT'O
npuenHani kounencatopu Cp i Cy, 300paxenuii Ha puc.l
(), 110 OMUCYETHCSI HACTYITHUM BHPA30M:
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Puc.1. Axmugnuii tinitinuti YOMmupboXnomMoCHUK
ma cmpyKmypHa cxema 2eHepamopa XaomuyHux KOIu6aHs
HeagmoHOMHO20 30y 0centst @) i 6) 8i0n0GIOHO
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IIpu 015=—Qpr LIl YOTHPHUIIONIOCHUK € TEHEPaTOpOM
rapMOHIHHHUX KonuBaHb. [Ipyn BUKOHAHHI YMOBH Q11=—Chy,
to i C;=C,=C.

Yacrora KonuBaHb reHeparopa, oyse piBHO:

W, =4/nqg,, /C 2
Jie N — IOBUIbHUN MacIITaOHUI KoeillieHT.
Ilpu BBemeHHi, B cXeMy 1[I0  PO3TJISNAETHCS

TapMOHIHHOTO TeHepaTopa 30BHIIIHBOIO IEPiOANYHOTO
30ymKEHHS — MOCIiIOBHICTIO iMITysbCiB Vp(t) BUrmsay:

Ve (t) =V sign(sinw,t) 3
Je Vp — MakcUMallbHa HANpyra, M~ 4YacTOTa KONUBAHb,
Ta JI0AaBaHHS HETiHIHHOTO elleMEHTa MaTUMEMO CXEMY,
o 300paxkena Ha puc.1(6). Omip Rp BUKOPHCTOBYETHCSI
JUISL PETYIIOBaHHA CHUIH CcTpyMmy 30ymkeHHS [=(Vp—
V1)/Rp. Heninilinuii eneMeHT KepyeThesl HAmpyrow Vi i
CTPYM Ha BUXOIi €IEMEHTa JOPiBHIOBATUME!
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1€ Liue—CTPYM HACHYCHHS HENHIHHOTO eIEMEHTY.
Bukopucrosyroun criBBigHomients (1)—(3), piBHsAHHS
[I0 OMUCYE CHUCTEMY MOXKHA 3alMCATH B HACTYITHOMY
BULJISL:

C\&cl =- (q11 + qP)VCl - Chzvc2 + qPVP (t) 5
C\&c2 =- qzlvq - Clzzvc2 +1,
Ha puc. 2 npencraBneHi MOXJIMBI BapiaHTH peastizarii

reHepaTopa, IO OMHCYEThCS PiBHSHHAMHU (5), 31 CTpyK-
TYPHOIO CXEMOIO IIpe/IcTaBIeHo0 Ha puc.1(0).
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Puc.2. Cxema enexmpuuno-npunyunoga HeasmoHomMHo20
2eHepamopa ma peanizayisi CmpyKmypu HeniHiluHo20 eleMeHma,
a) i 6) 6i0nogioHo

lll. Pe3ynbtat ekcnepumeHTy

ExcriepuMeHTanbHi  pe3ynbTaTd  OTpUMaHi  MpH
HACTYITHUX 3HAYEHHSAX IIapaMeTpiB eJeMEHTIB CXEMH:
R;=R5;=10 xOmMm, R,=4,02 kO™, R,=100 xOm, Rp=20 xOm,
R=125 xOm, C=1 u® [2]. Ilpu ekcrepuMeHTAIbLHUX
JIOCHI/DKEHHSIX ~ YacTOTa  NPSIMOKYTHHUX  IMITYJIbCIB
KepyBaHHS 3MiHIOBajgack B  giamasoHi  4—10kHz.
AmmiTyga iMmysibciB kepyBaHHs craHoBwia 1 B. Ha
puc.3(a) 300paXkKeHO MPOEKINI0 aTTpakTopa Ha IUIOUIUHY
X—Y, MpH TOAaHHI IMITYJbCIB KEPYBaHHsS 3 YacTOTOIO 2
kHz crniocrepiramucey mepionnuHi mepexifaHi mporecu. 3i
36impmieHHssM  yactotd g0 5 kKHz  cucrema
XapaKTepU3yeTbCs XaOTHYHOIO TIOBENiHKOW, (ha3oBa
TPAEKTOPIsi CHCTeMH 300paxkeHa Ha puc.3(6).
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Puc.3. Ilpoexyis ammpaxmopa cucmemu Ha RIOWUHY X—Y ,
NepioOUUHO20 PeXCUMY [ XAOMUUHO20, @) i 6) 8i0N0GIOHO

BucHoBOK

B pobGoti 3amporioHOBaHa CXEMOTEXHIUHA peaji3allis
HEAaBTOHOMHOT'O TeHepaTopa XaOTHYHHUX KOJNHUBAHb iM-
MYJIBCHO 30YIKYEMOr0, Ta JOCTIIKCHO HOro MOBEIIHKY
IIPY Pi3HUX YACTOTAX IMITYJIbCIB KEPYBaHHSI.
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