O0Js1ikoBa KapTKa aucepTaii

I. 3arasbHi BimOMOCTI
Jep>kaBHHH 00J1iKOBHI HOMep: 0519U000128

Oco06J1uBi TO3HAYKH: BinKkpura

JaTa peectpamnii: 04-03-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. CemeHoB AHppilt OJIeKCaHIPOBUY

2. Semenov Andrii O.

KBasmigikamis: 05.11.08

InenTudikarop ORCHID ID: He sactocosyerbcs

Bup, pucepranii: nokrop Hayk

IIudp HayKoOBOi cCHeniaIbHOCTI: 05.12.13

Ha3Ba HayKoOBOIi CIIeNiaJIbHOCTI: PasjioTexHiuHi IpucTpoi Ta 32061 TeNeKOMyHiKaryii
Tany3sb / rasysi 3HaHb: He 3acTocoByeTbcs

OcBiTHBO-HayKOBa IMporpama 3i creniaJbHOCTI: He 3acTocoByeThCH
Jara 3axucTy: 01-03-2019

CreniaJbHICTh 32 OCBITOIO: PajioTexHika

Micue p060TPl 3,q06yBaqa: BiHHMIIbKMY HAL[iOHATIBHUN TEXHIYHUN YHIBEPCUTET
Kopg 3a €IPIIOY: 02070693

Micuesnaxo;pxeunﬂ: ByJI. XMeJIbHUIIbKE 1I0ce, 95, M. BinHu1s, BiHHULbKUI p-H., BiHHUIBKA 00651., 21021,
Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HayKu YKpaiHu

Imentudikarop ROR: He zacrocoyerbcs

CeKTop HayKH: He 3aCTOCOBYETHCS



I11. BizomMocTi mIpo aucepraiiiro

Iudp cnenianizoBaHOi BYEHOI pagH (pa30Boi CleNiaai30BaHOi BY€HOI pagH): [ 35.052.10
ITloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujonanbHuii yHiBepcuteT "JIbBiBCbKa MOTTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: ByJ. C. Bangepy, 12, M. JIbBiB, JIbBiBCbKa 00151., 79013, YKpaina

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

IV. BizomocTi ripo miznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOHM: BiHHMIBKNMIT HALLIOHAJIBHWI TEXHIYHMI YHIBEPCUTET
Kopg 3a €IPIIOY: 02070693

Micuesnaxo,rm(eﬂnﬂ: ByJI. XMeJIbHUIIbKe 110ce, 95, M. BinHu1s, BiHHULbKUi p-H., BiHHupka 06:1., 21021,
YKpaina

dopma By1acHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

V. BizomocTi npo guceprariio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 47.51, 47.01

Tema guceprauii:

1. MeTonu i npucTpoi reHepyBaHHS Ta POPMYBAHHSI CUTHAJIB 3 PETYJISIPHOIO 1 XaOTUYHOIO JUHAMIKOIO /1715
iH()OKOMYHIKAILIIHUX CUCTEM.

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

infocommunication systems.

Pedepar:

1. Incepranifiny po60Ty IPUCBSIYE€HO PO3B’sI3aHHIO HAYKOBO-TIPUKJIAIHOI IPOGJIeMH, sIKa [10JISITa€ y HeOOXiIHOCTI
PO3pO6JIEHHS HOBUX Ta BL,OCKOHAJIEHHS BiJOMUX METO/IB i IPUCTPOIB reHepyBaHH: Ta (POPMyBaHHS CUTHAJIB, L0
3a26€311e4yI0Th KEPYBAHHS PETYJISIPHOIO Ta XaOTUYHOIO AMHAMIKOIO CUTHAJIIB IPY €JIEKTPUYHOMY I1epeJlalliTyBaHHi
IapaMeTpiB aBTOKOJIMBHUX CUCTEM TaKUX [IPUCTPOIB y MIMPOKUX MEKax 3i 30€pekKeHHSIM CTiMKOCTi PeXXUMIB ixX
po60TH, 110 ONTHUMIi30BaHi 32 MAKCMMyMOM iHpOpMaliliHMX BJIaCTUBOCTEN, 30KPEMA EHTPOIIi€l0 i1 (PpaKTaIbHOIO

po3MipHicTio. OTpuMany NoJasbini PO3BUTOK MeToh Ban gep Ioss njst no6yn0BY reHepaTopiB CUTHATIB 3



peryJisipHOIO AuHaMikolo Ta Metoau Uya, Kusmko-IlikoBcbkoro-PabiHoBuva i1 AHileHKO-ACTaxoBa 115 100y 10BU
reHepaTopiB CUTHAJIIB 3 XAOTUYHOIO JMHAMIKOIO, $Ki, Ha BiIMiHY BiJl BilOMUX, IIOJISITAIOTh Y 3aCTOCYBaHHI
HeJIiHIHYX i peakTUBHUX BJIACTUBOCTEN TPAH3UCTOPHUX CTPYKTYP i3 Bi’eMHUM AU epeHLiTHUM OIIOPOM.
YmockoHasieHi MaTeMaTU4Hi Mogesli reHeparopiB Ban nep [losis nepiognyHux i KBa3inepioguyHux e1eKTpUIHNK
KOJIMBaHb HA OCHOBI TPAH3MCTOPHUX CTPYKTYP i3 Bif eMHUM IUdePEeHLiHIM OIOPOM. YIOCKOHAJIEHi MaTeMaTUYHi
Mojeni reHepatopiB Kusmiko-ITikoBcbkoro-PabiHoBrYa 11 AHieHKO-ACTaX0Ba XaOTUYHUX €JIEKTPUYHUX KOJIMBaHb
Ha OCHOBI TPaH3UCTOPHUX CTPYKTYP i3 Bi'eMHUM AudepeHLiiiHUM olopoM. Po3po6ieHo HOBI Ta yA0CKOHAIEHO
BiZJOMi CXeMU reHepaTopiB 3 eJIEKTPUYHUM KEPYyBaHHIM AMHAMIKOIO PETYJISIPHUX i XaOTUYHUX KOJIUBAHb.
JocnimKeHi AMHaMIYHI TPOLIECU B aBTOKOJIMBHUX CUCTEMAX TaKUX F€HEPATOPIB IIPY €JIEKTPUIYHOMY
nepeJaliTyBaHHi iX IapamMeTpiB y MIMPOKUX MeXKax. JlOCliIpKeHO HeJliHilHI Ta XaOTU4HI peXXuMHU POOOTH Y
PO3pOOJIEHNX CXEMAX F€HEPATOPIB i3 €JIEKTPUYHUM K€PYBAHHSIM AMHAMIKOIO IE€PIOIMYHMX i XAOTUYHUX CUTHAJIB Ta
OIITMMIi30BaHi IIapaMeTPH IX aBTOKOJIMBHUX CUCTEM I10 MaKCUMyMy eHTpoIii Koamoroposa-Cinas. JJocuigKeHo
IMHaMiuHi rponecu B reHepatopax Kosmitua 3 OIHOTPaH3UCTOPHUM i IBOTPAH3UCTOPHUM aKTUBHUMU
€JIeMEHTaMHU i3 3aCTOCYBaHHSIM KEPOBAaHUX HAIPyrol0 TPaH3UCTOPHUX €KBiBaJIE€HTIB €MHOCTI Ta ONTUMi30BaHi
rapameTpu iX aBTOKOJIMBHUX CUCTEM I10 MaKCUMyMy eHTpoIii Konmoroposa-CiHas. 3anpornoHoBaHNl HOBUN
meTo[, GOpMYyBaHHS NEPIOJUYHUK CUTHAJIIB Y HEABTOHOMHUX IIPUCTPOSIX HA OCHOBI TPaH3UCTOPHUX CTPYKTYP i3
Bif'eMHUM AudepeHLiiHMM OIIOpOM 3i cTaTM4HOI BAX o-Tuny. Po3po6seHa HoBa MaTeMaTHYHa MOJI€Jb IIPUCTPOIB
(opMyBaHHS NIEPIOANYHUX CUTHAJIIB Ta JOCJiIKEeH] JMHAMIYHI IPOLECH, IO MAIOTh MiCLie B HUX, Y PEXKUMax
IiACUIIEHHS BXiHUX CUTHAJIB, NiJIeHHS YaCTOTU Ta aMIUITyIHOI Moy isii. Po3po6ieHo HOBI Ta yAOCKOHaIEH]
BiZJOMi CXeMU eJIeKTPUYHO KePOBaHUX IIOMHOXYBayiB 4aCTOTH, eJIeKTpUIHUX QinbTpiB Ta pa3oodbepTayiB CUTHAIB 3
PEryJsIpHOIO NVMHAMIKOIO, IPUHLIUI POOOTH SIKMX 3aCHOBaHUI Ha BUKOPUCTAHHI HEJIiHIMHYX i peaKTUBHUX

BJIACTUBOCTEN TPAH3UCTOPHUX CTPYKTYP i3 Bil’eMHUM AU epeHLiTHUM OMTOPOM.

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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