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Tema gucepranii:

1. MeTonu i npuUCTpOi reHepyBaHHs Ta (POPMYBAHHS CUTHAJIB 3 PETYJISIPHOIO ¥ XaOTUYHOIO UHAMIKOIO J1JIS
iHpOKOMYHIKaLITHNX CUCTEM.

2. Methods and devices for generating and forming signals with regular and chaotic dynamics for
infocommunication systems.

Pedepar:

1. Incepralifiny po60Ty IIPUCBSIYEHO PO3B’SI3aHHIO HAYKOBO-TIPUKJIAIHOI IPOGJIEMH, SIKA [10JIAra€ y HeOOXiIHOCTI
PO3pOOJIEHHS HOBUX Ta BL,OCKOHAJIEHHS BiJOMUX METO/IB i IPUCTPOIB reHepyBaHHs Ta POPMyBaHHS CUTHAJIB, L0
3a0€31e4yI0Th KEPYBAaHHS PEryJSIPHOIO Ta XaOTUYHOIO IMHAMIKOIO CUTHAJIB [IPY €JIEKTPUYHOMY IepeJIallTyBaHHi
IapaMeTpiB aBTOKOJIMBHUX CUCTEM TAaKUX MIPUCTPOIB y MIMPOKUX MEXAX 31 30€ PEXKEHHSIM CTIMKOCTi PEXXUMIB ix
pobOTH, IO ONTHMMIi30BaHi 32 MAKCHMMyMOM iHQOpPMaLiiHMX BIACTUBOCTEN, 30KPEMa eHTPOIIi€l0 i1 PpaKkTaIbHOIO
po3mipHicTio. OTpuManu Nojasnbinii po3BUTOK MeToA Bax nep Ilosis 1y no6y0BY reHepaTopiB CUTHATIB 3
PeryJsipHOI0 OuHaMikoio Ta metonu Uya, Kusimko-IlikoBebkoro-PabiHoBuua i AHilleHKO-ACTaxoBa A1 N00y0BU
re€HEpaTopiB CUTHAJIIB 3 XaOTUYHO OVHAMIKOIO, 5IKi, Ha BiIMIHY Bif] BiIOMUX, [1OJISITAIOTh Y 3aCTOCYBAaHHI

HeJIiHIHYX | peakTUBHUX BJIACTUBOCTE TPAH3UCTOPHUX CTPYKTYP i3 Bi'eMHUM AudepeHLiliHUM OTIOPOM.



YmockoHasieHi MaTeMaTU4Hi Mogesli reHeparopis Ban nep [Nosg nepiognyHux i KBa3inepioguyHux e1eKTPUIHNK
KOJIMBaHb Ha OCHOBI TPAaH3UCTOPHUX CTPYKTYP i3 Bim'eMHUM nudepeHLiliHUM OIIOpOM. YI0CKOHAJIeHi MaTeMaTUYHi
Mogeni reHepaTopiB Kusiko-ITikoBcbkoro-PabiHoBuua 1 AHileHKO-ACTaX0Ba XaOTUYHUX €JIEKTPUYHUX KOJIMBaHb
Ha OCHOBI TPaH3UCTOPHUX CTPYKTYP i3 BifeMHUM IudepeHLitHuM ornopoM. PO3po6sieHO HOBI Ta YI,OCKOHAIEHO
BiZJOMi CX€MU I€HepaTopiB 3 €JIEKTPUYHIM KEPYBAHHAM JAMHAMIKOIO PETYJISIPHUX | XAOTUYHUX KOJIMBAHb.
JocigKeHi AMHaMIiYHI TPOLECU B aBTOKOJIMBHUX CUCTEMAX TaKUX F€HEPATOPIB IIPY €JIEKTPUYHOMY
nepeJaliTyBaHHi iX mapamMeTpiB y MIMPOKUX MeXKax. Jl0CIlipKeHO HeJliHiliHI Ta XaOTU4HI peXXUMHU POOOTH Y
PO3pO06JIEHUX CXeMaxX FeHEPATOPIB i3 eJIeKTPUYHUM KePyBaHHSIM JUHAMIKOIO EPIOAMYHUX | XaOTUYHUX CUTHAJIIB Ta
ONTMMIi30BaHi IapaMeTPH iX aBTOKOJIMBHUX CUCTEM I10 MakCUMyMy eHTponii Kosnmoroposa-Cinas. JJocimKkeHo
IMHaMiuHi rponecu B reHepatopax Kosmitya 3 OIHOTPaH3UCTOPHUM i IBOTPAH3UCTOPHUM aKTUBHUMU
€JIeMEHTaMHU i3 3aCTOCYBaHHSIM KEPOBAaHUX HANPYrol0 TPAaH3UCTOPHUX €KBiBaJIEHTIB €MHOCTI Ta ONTAMi30BaHi
rapameTpu iX aBTOKOJIMBHUX CUCTEM I10 MaKCUMyMy eHTpoIii Konmoroposa-CiHas. 3anpornoHoBaHNl HOBUN
MeTog, GOpMyBaHHS [1ePiOJUYHUX CUTHAJIIB Y HEABTOHOMHUX IIPUCTPOSIX HA OCHOBI TPAH3UCTOPHUX CTPYKTYP i3
Bif'eMHUM AuepeHLiTHMM OIIOPOM 3i cTaTM4HOI BAX o-Tuny. Po3po6sieHa HoBa MaTeMaTH4YHa MOJI€Jb IIPUCTPOIB
(opMyBaHHS NePIOJUYHMUX CUTHAIB Ta JOCIIIPKEHI AMHAMIYHI IIPOIIeCH, 1110 MalOTh MIiCIl€ B HUX, Y PEXXUMax
HiACUIEHHS BXiHUX CUTHAJIB, NiJIeHHS YaCTOTU Ta aMIUITyIHOI MonyJisLii. Po3po6ieHo HOBI Ta yIOCKOHaIEH]
BiZJOMi CXeMU eJIEKTPUYHO KEPOBaHUX IOMHOXYBAyiB 4aCTOTH, €JIeKTPUIHUX QinbTPiB Ta pa3o06epTayiB CUTHAIB 3
PEryJsIPHOIO JVMHAMIKOIO, IPUHLUI POOOTH SIKMX 3aCHOBAaHUI Ha BUKOPUCTAHHI HEJIiHIMHYX i peaKTUBHUX

BJIACTUBOCTEN TPAH3UCTOPHUX CTPYKTYP i3 BieMHUM AU EPEHLITHIM OMOPOM.

2. The thesis is dedicated to solving the scientific and practical problem, that is creating new and improving well-
known methods and devices of generating and forming signals, that provide regular and chaotic signal dynamics
control at electric retuning self-oscillatory system parameters of such devices in a wide range, preserving stability
of their operating modes, optimized by the maximum of informational properties, particu-larly entropy and fractal
dimension. The Van der Pol method for constructing oscillators of signals with regular dynamics and the Chua,
Kiyashko-Pikovsky-Rabinovich, and Anishchenko-Astakhov methods for constructing oscillators of signals with
chaotic dynamics have got a further development. They differ from well-known ones by applying non-linear and
reactive properties of the transistor structures with negative differential resistance. Mathematic models of the Van
der Pol oscillators of periodic and quasiperiodic electric oscillations based on transistor structures with negative
differential resistance have been improved. Mathematic models of the Kiyashko-Pikovsky-Rabinovich and
Anishchenko-Astakhov oscillators of chaotic electric oscillations based on transistor structures with negative
differential resistance have been improved. For oscillators with electric control of periodic and chaotic signal
dynamics new circuits have been developed and well-known ones have been improved. Dynamic processes in the
self-oscillatory systems of these oscillators have been examined at electric retuning their parameters in a wide
range. Non-linear and chaotic operating modes in the developed oscillator circuits with electric control of periodic
and chaotic signal dynamics have been examined. Parameters of self-oscillatory systems of these oscillators have
been optimized by the maximum of the Kolmogorov-Sinai entropy. Dynamic processes in the Colpitts oscillators
with one-transistor and two-transistor active element using voltage-controlled transistor capacitance equivalents
have been examined. Parameters of self-oscillatory systems of these oscillators have been optimized by the
maximum of the Kolmogorov-Sinai entropy. A new method for forming periodic signals in non-autonomous
devices based on the transistor structures with negative differential resistance and a o-type static I-V curve has
been proposed. A new mathematical model of devices for forming periodic signals has been developed, dynamic
processes in them have been examined in modes of input signal amplification, frequency division, and amplitude
modulation. There have been developed new and improved well-known circuits of electrically-controlled
frequency multipliers, electric filters, and phase shifters with regular dynamics, which operate using non-linear
and reactive properties of the transistor structures with negative resistance.
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