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Pedepar:

1. Lykp. Juceprauiitna po6ora: 229 c., 8 Taba., 97 puc., 6 nox., 77 pxxepen. PAIIOEJEKTPOHHA CHCTEMA,
[INPOKOCMYTOBUM, BATATOJIIATIASOHHW, BE3ITPOBITHNM, TEHEPATOP, AHTEHA, TMHAMIYHA
CHCTEMA, IMHAMIYHUM JIIATIA3OH, JUHAMIYHNI XAOC, CIIEKTPOT'PAMA, TEHEPATOP KOJITTITLIA,
MATEMATHUYHA MOJIEJIb, MOJEJOBAHHS, ®A3OBU ITOPTPET, CTOXACTUYHA MOJIEJIb, TTIOKA3HUKU
JISITTYHOBA, EHTPOITIS, JTIATTAZOH YACTOT, BIITEMHUI OIIIP, ENTEKTPOMATHITHA XBUJIS,
EJJEKTPOMATHITHE BUITPOMIHIOBAHHSI, IIATPAMA CITPAMOBAHOCTI, LTE, ENTEKTPUYHE KEPYBAHHA,
KEPYBAHHS HATIPYT'O1O, MIKPOEJIEKTPOHHUW M, 3BOPOTHUM 3B’S130K. IucepraniiiHa po60Ta MPUCBSYEHa
BUpilIEHHIO HAayKOBO-IIPUKJIAIHO]I 3a/1a4i po3MIMPEHHs Jiana3oHy YacToT i nifBullleHHs KoediljieHTa KOpUCHOI Aji
PazioTexXHiYHUX MPUCTPOIB FeHEPYBAHHS Ta BUIIPOMIHIOBAaHHS CUTHAJIB JVHAMIYHOI'O Xa0Cy [P €JIEKTPUIHOMY
nepeJialiTyBaHHI poboYrx rapaMmeTpiB y IIMPOKOMY [iala3oHi 4acToT. B pucepTraniiiniii po6oTi npencrasnieHi

Pe3yJIbTaTU HAyKOBUX JOCIIIIPKEHb i IPAaKTUYHUX PO3POOOK HOBUX Ta YIOCKOHAJIEHHS BilOMUX [IPUCTPOIB



rE€HEPYBAHHS Ta BUIIPOMIHIOBAHHS CUTHAJIIB IMHAMIYHOTIO Xa0Cy. 1le YMOKIINBUIIO LOCITHYTA METY NOCIIiIKEHHS —
nigBUIIMTY KoeillieHT KOPUCHOI [iil, 3a6e31e4nTy eleKTpUYHe KepyBaHHS AUHAMIKOIO Ta PO3MIUPUTH Jialla30H
pob0YKX YaCTOT IPUCTPOIB FeHEPYBaHHS Ta BUIIPOMIHIOBAHHS XaOTUYHUX CUTHAJIIB 32 PaXyHOK PO3POOJIEHHS
HOBUX Ta yIOCKOHAJIEHH iCHYIOUMX PaJiOTEXHIYHMX PUCTPOIB UIJISXOM BUKOPUCTAHHS HEJIiHITHUX BJIACTUBOCTEN
TPAH3UCTOPHUX CXEM 3 Bil'eMHUM AUQEPEHLITHMM ONOPOM i XBUJIbOBUX €(EKTIB BUIIPOMIHIOIOUMX CTPYKTYP.
YIOCKOHANIEHO MaTEMAaTUYHY MOZEJIb OAHOTPAH3UCTOPHOTO reHepaTropa JuHaMivHoro xaocy Koumitiia Ha OCHOBI
MJH Ttpan3ucTopa 3 CMMETPUYHUM KUABJIEHHSM, K4, Ha BiIMiHY Bif, BiIOMUX, BUKOPHCTOBY€E KYCKOBO-JIHIHY
anpokcuMmaliito npoxigxHoi BAX MJJH TpaH3ucTopa, 1o Aajno 3MOry SOCHOUTY WWPIINY IUHAMIYHNY [1iarla30H
reHEePOBAHUX XaOTUYHUX KOJIMBaHb IIPU 3MiHi HAIIPYTH )XUBJICHHS Ta [IapaMETPiB aBTOKOJIMBAJIBHOI CUCTEMU
reHeparopa. OTpuMasB MOJAIbIINI PO3BUTOK KOMITEHCALIIMHMI METOJI FEHEPYBAaHHS XaOTUYHUX KOJIMBAHb, IKANA Ha
BiIMiHY BiJl KJIJaCUYHOTO, IPUHLMII [Iii i TECOPETUYHI OCHOBU SKOr'0 6a3yI0ThCS Ha BUKOPUCTAHHI IPUJIAaJiB 3
Bi'eMHUM AudepeHLilTHMM ONOPOM i3 HeJliHilHiCcTI0 N-TUIly Ta HeJliHifHICTIO O-TUIly, 6YJ10 3aCTOCOBAHO J10
TPaH3UCTOPHUX CXEM 3 BiZ'eMHUM AudepeHLiiHUM ONIOpOM i3 HesliHilHicTIO S-Tuly. YI0CKOHa/IeHO MaTeMaTU4HY
MOJIesIb TeHEpaTopa peslakcaliiHUX eJIeKTPUYHUX KOJIMBaHb HA OCHOBI 6iMoJIsipHOI TPaH3UCTOPHOI CXEMU 3
Bi'eMHUM Au(epeHLiITHUM ONOPOM 3i cTaTu4HOI0 BAX S-Tumy, siKy 6ys10 BUKOPUCTAHO 17151 OCTIIKEHHS PEKUMY
IVHaMigyHOro xaocy. OTpMMaHO HOBi pe3yJIbTaTu KOMITIOTEPHOIO CX€MOTEXHIUHOTO NOCIiIPKEHHS IIPOCTOrO
6e3inaykTrBHOrO RC-reHeparopa IMHaMiYHOTO Xaocy Ha JBOX GilOJIIPHUX TPAH3UCTOPAX y PEKUMI PO3BUHYTOTO
Xa0Cy 3 aTPaTKOPOM TUIIy «IIOABiIIHMI 3aBUTOK» Ha Oro (pa3oBiii IIJIOLMHI. 3aIIPOIIOHOBAHI HOBI CX€MOTEXHIUHI
pillleHHs reHepaTopiB JMHAMIYHOTO XaOCy Ha OCHOBI TPAaH3UCTOPHUX CXEM 3 Bi’eMHUM AU EpPEeHLIiTHUM OITOPOM 3
niagBuIeHUM KoedillieHTOM KOPUCHOI Aii, B IKMX 3a0e3[1e4eHO PO3IMPEHHS [Iialla30Hy 4acTOT IIPU €JIeKTPUIHOMY
KEpyBaHHI IMHAMIKOIO XaOTUYHUX CUTrHasIiB. HOBM3HA HOBUX CXEMOTEXHIYHUX pillleHb T€HEPATOPIB AMHAMIYHOTO
Xa0Cy Ha OCHOBi TPAaH3UCTOPHUX CXEM 3 Bil’ eMHUM AudepeHiiHUM OTIOPOM IIiATBEep/IsKeHa NaTeHTaMu YKpaiHu Ha
KOpUCHY MOJies1b. OTPMMaHi HOBi Pe3yJIbTaTh MOJEJIbHUX JOCIiIPKEHDb CIIPSIMOBAHUX BJIAaCTUBOCTEN
rOCTPOCIPSIMOBAHUX aHTEH IIpY PO3IIMPEHHI iX po604oro Aiarna3oHy 4acToT. Briepiie 3anpor1oHOBaHO
MaTeMaTU4HYy MOJeJIb THY4YKOi TpuzianazoHHoi LTE aHTeHn-0pacyeTy Ha OCHOBI IaTY-aHTEHU HECTAHJAPTHO]
reoMeTpuYHOi (POPMHU, JOBXKMHA BEPXHBOTO APy IOBEPXHi BUIIPOMiHIOBAaHHS SIKOI 3HaYHO 6isbLIa 32 ii mupuny (y
5-6 pasiB), a HIKHIN MeTajsieBUi 1ap, 10 BUKOHYE PYHKLI0 pedekTopa, Ma€ reoOMeTpUYHi po3Mipy HabJIUKEHO
PiBHi reoMeTpUYHUM pO3Mipam BEPXHBOTO LIAPYy, BUKOPUCTAHHS KO YMOXJIMBUIIO PO3IIUPEHHS CMYTU 4acTOT Y
2,06 pasiB i 36i1bI€HHS €(PEKTUBHOCTI BUIIPOMIHIOBAHHS B 1,544 pa3u. VY IpaKTUYHOMY aCIeKTi po3po6ieHi HOBI
IIMPOKOCMYTOBI i 6araToniana3onHi rayuki anTeHu LTE 11 HOCMMUX NIPUCTPOIB iHPOKOMYHIKaLiHHAX CUCTEM i

OTPMMAaHI Pe3yJIbTaTH iX MOJIEJIbHUX Ta EKCIIEPUMEHTAIbHUX IOCIIiIKEHb.

2. 2.auri. Ph.D. thesis: 229 p., 3 tables, 113 figures, 2 appendixes, 199 references. RADIO-ELECTRONIC SYSTEM,
BROADBAND, MULTI-BAND, WIRELESS, OSCILLATOR, ANTENNA, DYNAMIC SYSTEM, DYNAMIC RANGE,
DYNAMIC CHAOS, SPECTROGRAM, COLPITTS OSCILLATOR, MATHEMATICAL MODEL, MODELING, PHASE
PORTRAIT, STOCHASTIC MODEL, LYAPUNOV EXPONENTS, ENTROPY, FREQUENCY RANGE, NEGATIVE
RESISTANCE, ELECTROMAGNETIC WAVE, ELECTROMAGNETIC RADIATION, RADIATION PATTERN, LTE,
ELECTRICAL CONTROL, VOLTAGE CONTROL, MICROELECTRONIC, FEEDBACK The dissertation is devoted to
solving the scientific and applied problem of expanding the frequency range and increasing the efficiency of radio
engineering devices for generating and emitting dynamic chaos signals with electrical tuning of operating
parameters in a wide frequency range. The thesis presents the results of scientific research and the practical
development of new and improved devices for generating and radiating dynamic chaos signals. This made it
possible to achieve the research goal of increasing the efficiency, providing electrical control of dynamics and
expanding the range of operating frequencies of devices for generating and emitting chaotic signals by developing
new and improving existing radio engineering devices by using the nonlinear properties of transistor circuits with
negative differential resistance and the wave effects of radiating structures. A mathematical model of a single-
transistor Colpitts dynamic chaos oscillator based on a MOSFET with a symmetrical power supply has been
improved, which, unlike the known ones, uses a piecewise linear approximation of the pass-through VAR of the
MOSFET, which made it possible to study a wider dynamic range of generated chaotic oscillations when the supply



voltage and parameters of the self-oscillatory system of the generator are changed. The compensatory method of
generating chaotic oscillations was further developed, which, unlike the classical one, the principle of operation
and theoretical foundations of which are based on the use of devices with negative differential resistance with N-
type nonlinearity and o-type nonlinearity, was applied to transistor circuits with negative differential resistance
with S-type nonlinearity. A mathematical model of a relaxation oscillator based on a bipolar transistor circuit with
a negative differential resistance with a static S-type VAR has been improved, which was used to study the
dynamic chaos regime. The new results of computer circuit design study of a simple inductorless RC dynamic
chaos oscillator on two bipolar transistors in the mode of developed chaos with a "double-helix" attractor on its
phase plane are obtained. New circuit solutions for dynamic chaos oscillators based on transistor circuits with
negative differential resistance with increased efficiency are proposed, which provide an expansion of the
frequency range for electrical control of the dynamics of chaotic signals. The novelty of new circuit solutions for
dynamic chaos oscillators based on transistor circuits with negative differential resistance is confirmed by patents
of Ukraine for utility model. New results of modelling studies of the directional properties of sharp-directed
antennas at the expansion of their operating frequency range are obtained. For the first time, a mathematical
model of a flexible three-band LTE bracelet antenna based on a patch antenna of non-standard geometric shape,
the length of the upper layer of the radiation surface of which is much greater than its width (5-6 times), and the
lower metal layer, which acts as a reflector, has geometric dimensions approximately equal to the geometric
dimensions of the upper layer, is proposed, which made it possible to expand the frequency band by 2.06 times
and increase the radiation efficiency by 1.544 times. In practical terms, new broadband and multiband flexible LTE
antennas for wearable devices of infocommunication systems have been developed and the results of their
modelling and experimental studies have been obtained.
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InenTudikarop ORCID ID: 0000-0001-7108-8984

JoparkoBa iHdpopmamnist:

TloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOM: VHiBepcurer Tenb-ABiBa

Kopg 3a €IPIIOY: 500502042

Micue3HaxoaKeHHS: P.O. Box 39040, Tel Aviv 6997801, Tenb_ABiB, 6139001, [3painb
dopma BracHOCTI: JlepxaBHa

Cdepa ynpasiiHHS:

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. MuxaneBcbkuit IMuTpo BanepiiioBuy

2. Dmytro MYKHALEVSKYI

KBasigikanis: 1.1, nouent, 05.12.02

Imentudikarop ORCID ID: 0000-0001-5797-164X

JoparkoBa iHdpopmamnist:

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL OCOOM: BiHHUIILKMII HAIIOHA/ILHUI TEXHIYHUI YHIBEPCUTET
Kopg 3a €IPITIOY: 02070693

MiCHGSHaXO,q)KeHHﬂ: ByJI. XMeJIbHUIIbKeE 110ce, 6yz. 95, Binnuug, Binuuupkuit p-H., 21021, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im's I1o-6aTbKOBI:
1. BonoBuk Anzpin KOpiitoBuy

2. ANDRII VOLOVYK

KBasidikanis: k.1.u., gouenr, 05.12.13

ImenTudikarop ORCID ID: 0000-0002-8772-9843

JonaTkoBa iHdopmarist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL O0COOH: BiHHUIIbKMII HAIliOHA/IbHUI TEXHIYHUI YHiBEPCUTET
Kopg 3a €IPIIOY: 02070693

Micue3HaxoaKeHHS: ByJI. XMeJIbHUIIpKeE 1I0ce, 6yz. 95, Binnug, Binauupkuit p-H., 21021, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:



VIII. 3akr04Hi BimoMocTi
BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI
TOJIOBH pagu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi

OisIJIbHOCTI

OCAIYVYK Onekcangp BosogumupoBuy

OCAJYYK Osekcangp BosogumupoBuy

IBanuyk fIpocnas BosoguMuposud

VkpIHTEI

FOpuenko TetsaHa AHaToiiBHA



