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Tema un uenb nccnegosanus. Llene paboTbl — NpeanoXxunTe CXemy 3feKTPOHHOro
YCTPOMWCTBA, NpeacTaBnAoLLEero cobon HeaBTOHOMHYO ANHAMUYECKYD CUCTEMY CO
CTPaHHbIM HEXAaOTUYECKMM aTTPaKTOPOM, HEYYBCTBUTENbHbLIM K Bapuauuy napameTpos (C
TEM CYLLECTBEHHbLIM OrpaHNYEHNEM, YTO OCTAETCHA HEM3MEHHbBIM 3a4aBaemMoe
uppaumoHanbHbIM YACIIOM OTHOLLEHME YacTOT KOMMOHEHT BHELUHEro BO3AENCTBUS).
Wcecnepoyemble mogenu. PaccmaTprBaeTcs cxeMa Ha OCHOBE [iBYX aBTokonebaTtenbHbIX
3N1eMEHTOB, BO30YXaatloLLMXCA NO0YEpeaHO 3a CHET MOAYNALMM NapamMeTpoB, NpuyemM
asbl BO3OYXAeHMsI NepeaaroTcs OT OQHON NOACUCTEMbI K PYrOv Tak, UTO 3a Nepuoa
MOAYNALUMM NS HUX peannsyeTcs oTobpaxeHue ¢ onpeaesieHHbIMM TONONIOrMyeckumm
CBOWCTBaMM, COOTBETCTBYHOLLMMN hopmaribHON MOAENN, NPeasioXKeHHOM XaHTom u OTToM.
PeaynbTaThl. [MpoBeaeHo mogennpoBaHme npouecca yHKLMOHMPOBAHUS CXEMbI B
nporpammHon cpefe Multisim, pesyrnbTaTbl KOTOPOro NO3BONUIM NOATBEPAUTL
NpaBOMEPHOCTb OTHECEHUS aTTpakTopa K krnaccy XaHta—OTTa. NpeacrasneHsl
ocumMnorpaMmbl NOPOXKAAEMbIX CUCTEMON cUrHanoB, oa3oBbIv MOPTPET aTTpakTopa,
anarpamMmmbl, UNAKCTPUPYIOLLME TOMOMOrMYeCcKyo npupoay otobpaxeHus ons das u
XapakTep MHBapuUaHTHOro pacnpeaeneHns NnoTHOCTU BEPOATHOCTU Ha aTTpaKkTope.
O6cyxaeHune. C TOYKN 3peHUS OUCKYTUPYEMbIX BO3MOXHbIX MPUMEHEHUI CTPaHHbIX
HEeXaoTMYEeCKUX aTTPakToOPoB (CUCTEMbI KOMMYHUKALUUK, 06paboTku UHOpMaLIMK,
KpunTorpadguyeckme cxembl) rpyboCcTb paCCMOTPEHHON CUCTEMbI COCTaBNSAET OYEBMAHOE
npenmyLliecTso. B meTogmnyeckoM nnaHe npeasnaraemMelil Matepman MoXeT ObiTb UHTepeceH
AN CTyAEeHTOB M acnupaHToB, Cneunanmusnpytowmxcsa B obnactun pagnogusmnkm n
ANEKTPOHUKN, B NaHe 0bydeHns npMHUMnam NoCTPOEHUs 1 aHanu3a CUCTEM CO CITOXKHOM
AnHaMukon. XoTs NpuBeAeHHas cxeMa ABNAEeTCS HU3KOYaCTOTHOM (3BYKOBbIE HYacCTOThl),
OHa, 0YeBMAHO, AonyckaeT MoanduKaLmio AfS UCnonb3oBaHns B obnactn yactoT
pagvoamnanasoHa.

KntoueBble crnoBa: AMHamMuyeckas cuctema, CTpaHHbIIZ HEeXaoTU4YeCcKui aTtTpakTop,
reHepaTtop CITIOXHbIX CUTHaN10B, CXeMOTEeXHUYEeCKOe MoaesinpoBaHNE.
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Topic and aim. The aim of the article is to propose an electronic device representing a
non-autonomous dynamical system with a strange nonchaotic attractor insensitive to
variation of parameters (with the only limitation that the ratio of the frequencies of the
components of the external control driving remains unchanged being equal to a fixed
irrational number). Investigated model. A scheme is composed of two self-oscillating
elements excited alternately due to the external modulation of parameters, and the excitation
phases are transferred from one subsystem to another in such way that on a period of the
modulation they are transformed with fulfillment of certain topological properties
corresponding to the formal model proposed by Hunt and Ott. Results. The simulation of the
operation of the circuit in Multisim software has been carried out, the results of which allow
to confirm validity of the attributing the attractor to the Hunt—Ott class. Oscilloscope traces of
signals generated by the system, phase portrait of the attractor, diagrams illustrating the
topological nature of the transformation for the phases and the nature of the invariant
probability density distribution on the attractor are presented. Discussion. From the point of
view of possible applications of strange nonchaotic attractors (communication systems,
information processing, cryptographic schemes), the robustness of the considered system is
an obvious advantage. In terms of methodology, the proposed material may be interesting
for teaching undergraduate and graduate students specializing in radiophysics and
electronics with principles of design and analyzing systems with complex dynamics.
Although the scheme is demonstrated for a low-frequency band (sound frequencies), it
obviously allows modification for use in the radio-frequency band.
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