O0Js1ikoBa KapTKa aucepTaii

I. 3arasbHi BimOMOCTI
Jep>kaBHHH 00J1iKOBHI HOMep: 0824U002418
Oco06J1uBi TO3HAYKH: BinKkpura

JaTa peectpamnii: 03-07-2024

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. ITinaeB borpgan OyeroBuy4

2. Bohdan Pinaiev

KBasmigikamis:

InenTudikarop ORCHID ID: 0000-0001-9592-0640

Bupg, pucepranii: nokrop dinocodii

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HayKoBOi crieniaIbHOCTI: 172

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: EsiekTpoHHi KOMyHiKaji Ta pagioTexHika
T'asy3b / rasysi 3HaHB: eneKTPOHIKa Ta TeJEKOMyHIKaLji
OCBiTHbo—HayKOBa nmporpama 3i CreniaJibHOCTI: TenekomyHikauii Ta pagioTexHika
JaTa 3axHcTy: 09-08-2024

CnenianbHICTB 32 OCBITOXO: TeekomyHiKallji Ta pajlioTexHika

Micue po6oTu 3500yBayva:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs

CeKTop HayKH: He 3aCTOCOBYETHCS



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi Cleniagai3oBaHOi BY€HOI pagu). [1d 05.052 032
IToBHe HafIMeHyBaHHH Iopn,zmqﬂoi 0COOM: BiHHUIbKUIT HAI[IOHAJIBHUI TeXHIYHUIL yHiBEpCUTET

Kopg 3a €IPIIOY: 02070693

Micue3HaxoaKeHHS: ByJI. XMeJIbHUIIbKE 1Ioce, 6yz. 95, Binnuug, BinHuuskuil p-H., 21021, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHiBEPCUTETCHKUI

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. XMeJIbHUIIpKe 110ce, 6yz. 95, Binnung, Binuuupkuit p-H., 21021, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

CeKTOp HayKH: YHIBEPCUTETCHKUI

V. BimomocTi npo gucepraniio

MoBga auceprTaliii: Vkpaincoka

Koau TemMaTHYHHUX PYOPHK: 47.14.17, 47.41.31, 47.45.29, 29.35.19

Tema gucepranii:

1. IllupokocMyroBi Ta 6araTofiana3oHHi IPUCTPOi TeHePyBaHHS | BUIIPOMiHIOBaHHS XaOTUYHWX CUTHAJIB IJ1s1

PafioeseKTPOHHUX CUCTEM

2. Broadband and multi-band devices for generating and radiating chaotic signals for radio-electronic systems

Pedepar:

1. Lykp. lucepraniiina po6ora: 229 c., 8 Tab., 97 puc., 6 nog., 77 mxxepesn. PAIIOEJIEKTPOHHA CHCTEMA,
[IMPOKOCMYTOBUN, BATATOJIATIASOHHUM, BE3ITPOBIIHW, TEHEPATOP, AHTEHA, TMHAMIYHA
CUCTEMA, IMHAMIYHUM JIATIA3OH, IMHAMIYHUM XAOC, CIIEKTPOTPAMA, TEHEPATOP KOJITIITIIA,
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EJTEKTPOMATHITHE BUTTPOMIHIOBAHHSA, JIATPAMA CITPAMOBAHOCTI, LTE, EJEKTPUYHE KEPYBAHH],
KEPYBAHHS$ HATTPYT'OIO, MIKPOEJIEKTPOHHMI, 3BOPOTHUI 3B'I30K. Jlucepratiiina po6oTa IpuUcBsSdeHa

BYPIII€HHIO HAyKOBO-IIPUKJIAIHO]I 3a/1a4i pO3MMPEHHS Aialla30Hy YacToT i MiABULEHHS KoedillieHTa KOPUCHOI Aii



pazioTeXHIYHUX IIPUCTPOIB TeHEPYBAHHA Ta BUIIPOMIHIOBAHHSA CUTHAJIIB AUHAMIYHOIO Xa0Cy IIPU €JIEKTPUYHOMY
nepeJialiTyBaHHI pobourx rapaMeTpiB y IIMPOKOMY [ialla3oHi 4acToT. B pucepTaniiiniii po6oTi npencrasieHi
Pe3yJbTaTU HAyKOBUX AOCJIIIPKEHD i IPaKTUYHUX PO3POOOK HOBHUX Ta YIOCKOHAJIEHHS BilOMUX [IPUCTPOIB
reHEPYBaHHS Ta BUIIPOMIHIOBAaHHSI CUTHAJIIB JUHAMIYHOTO Xaocy. lle yMOXKJIMBUIIO JOCSTHYTA METY JOCJHIIKEHHS —
nigBUmnTY KoedillieHT KOPUCHOI fii, 3a6e31eunTy eIeKTpUYHe KepPyBaHHS JUHAMIKOIO Ta PO3IIMPUTH iaNa3oH
poO0YMX YACTOT IIPUCTPOIB reHepyBaHHS Ta BUIIPOMIHIOBAHHSI XaOTUYHUX CUTHAJIIB 32 PaXyHOK PO3POOJIEHHS
HOBHX Ta y[IOCKOHAJIEHH iCHYIOUMX PaJiOTEXHIUHMX IPUCTPOIB LIJISXOM BUKOPUCTAHHS HEJIiHITHUX BJIAaCTUBOCTEN
TPAH3UCTOPHUX CXEM 3 Bil'eMHUM AUQEPEHLITHIM ONOPOM i XBUIbOBUX €(EKTIB BUIIPOMIHIOIOUUX CTPYKTYP.
YIOCKOHANeHO MAaTEMATUYHY MOZEJb OAHOTPAH3UCTOPHOTO reHepaTopa JUHaMivHoro xaocy Koumnitiia Ha OCHOBI
MJIH TtpaH3ucTopa 3 CHMETPUYHUM KUBJIEHHSM, SIKa, HAa BiIMiHY Bif, BiIOMUX, BUKOPHCTOBY€E KyCKOBO-JIiHIHY
anpokcumaiio npoxignoi BAX MJIH TpaHsucTopa, 1o Aajio 3MOry JOCHigUTHA MUPIINKA JUHAMIYHUH Aiana3oH
reéHepPOBaHUX XaOTUYHUX KOJIMBAaHb TP 3MiHi HAIIPYTY KABJIEHHS Ta 1ADAMETPiB aBTOKOJIMBAJIBHOI CUCTEMU
reHeparopa. OTpuMaB NOJANBIINUI PO3BUTOK KOMITEHCALIIMHMI METOJI TeHEPYBAaHHS XaOTUYHUX KOJIMBAHb, IKUA Ha
BiIMiHY BiJ] KJIJaCUYHOTO, IPUHLMI [Iii i TECOPETUYHI OCHOBU SKOr'0 6a3yI0ThCS Ha BUKOPUCTaHHI IPUJIaiB 3
Bi'eMHUM AudepeHLiliHMM ONOPOM i3 HeJliHilHiCcTI0 N-TUIly Ta HeJliHiHICTIO O-TUIly, 6YJ10 3aCTOCOBAHO J10
TPaH3UCTOPHUX CXEM 3 BiZeMHUM AudepeHLiiHUM ONIOPOM i3 HesliHilHICTIO S-Tully. YI0CKOHAaJIeHO MaTeMaTUIHY
MOIesIb TeHepaTopa peslakcalifHUX eJIeKTPUYHUX KOJIMBaHb Ha OCHOBI 6iloJIsipHOI TPaH3UCTOPHOI CXeMU 3
BiZ'eMHUM Au(pEPEHLITHMM OIIOPOM 3i CTaTUYHOI0 BAX S-Turly, siky 6ys10 BAKOPUCTAHO JJIs1 LOCiIPKEHHS PEXKUMY
IuHaMivyHOro xaocy. OTpMMaHO HOBi Pe3yJIbTaTh KOMITIOTEPHOTO CXEMOTEXHIUHOTO 4OCIiIKEHHS IIPOCTOTO
6e3inaykTrBHOro RC-reHeparopa IMHaMiYHOTO XaoCy Ha JBOX GIilOJIIPHUX TPAH3UCTOPAX y PEKUMI PO3BUHYTOTO
Xa0Cy 3 aTPaTKOPOM THUITy «I10BilIHMI 3aBUTOK» Ha Oro (a3oBiil IIJIOLMHI. 3aIIPOIIOHOBAHI HOBI CX€MOTEXHIUHI
pillleHHs reHepaTopiB JMHAMIYHOTO XaOCy Ha OCHOBI TPAaH3UCTOPHUX CXEM 3 Bif’eMHUM AU(epeHLiiHUM OIIOPOM 3
nigBuIeHUM KoedillieHTOM KOPUCHOI Aii, B IKMX 3a0e3[1e4eHO PO3IMPEHHS [[ialla30Hy 4acTOT IIPU €JIeKTPUIHOMY
KEpPYBaHHI IMHAMIKOIO XaOTUYHUX CUrHaJIiB. HOBM3HA HOBUX CXEMOTEXHIYHUX pillleHb T€HEPATOPIB AUHAMIYHOTO
Xa0Cy Ha OCHOBi TPaH3UCTOPHUX CXEM 3 Bil’éeMHUM AU(EPEHLITHUM OIIOPOM MiATBEPKEHA NaTeHTaMU YKpaiHU Ha
KOpUCHY Mogesib. OTpUMaHi HOBI Pe3yJIbTaTh MOJEJIbHUX JOCIIIPKEHDb CIIPSIMOBAaHUX BJIaCTUBOCTEN
rOCTPOCIPSIMOBAaHUX aHTEH IIpY PO3IIMPEHHI iX po604oro AiarnaszoHy 4acToT. Briepiie 3anporioHOBaHO
MaTeMaTU4Hy MOJeJib THYy4YKoi TpuzianazoHHoi LTE aHTeHn-0pacyeTy Ha OCHOBI 1aTY-aHTEHU HECTAHJAPTHO]
reoMeTpuyYHOi (POpMHU, JOBKMHA BEPXHbOTO MIAPY IOBEPXHi BUITPOMiHIOBAHHS SIKOI 3HaYHO 6isbLia 32 ii mupuny (y
5-6 pasiB), a HIKHIN MeTaJyieBUH 1ap, 0 BUKOHYE PYHKLI0 pedeKTopa, Ma€ reoOMeTpUYHi po3Mipy HabIMKEeHO
PiBHI TeEOMETPUYHMAM PO3MipaM BEPXHBOTO MIAPY, BUKOPUCTAHHS SIKOI YMOKJIMBUJIO PO3IIUPEHHS CMYTU YaCTOT Y
2,06 pasiB i 36ibeHHS €(PeKTUBHOCTI BUIPOMIHIOBAHHS B 1,544 pa3u. V IpaKTUYHOMY acleKTi po3po6JieHi HOBi
IIMPOKOCMYTOBI i 6araToiana3onHi rHy4ki anteHu LTE 118 HocuMUX NIPUCTPOIB iHPOKOMYHIKALIITHUX CUCTEM i

OTPMMAaHi pe3yJIbTaTH iX MOJIEJIbHUX Ta €EKCIIEPUMEHTAIbHUX OCIIiIKEHb.

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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BiacHe IIpi3Bue Im'sa I1o-6aTbKOBI:
1. BoBuyk JIMUTPO AHATOJIIOBUY

2. Dmytro Vovchuk

KBasmigikamis: k1.1, 05.12.13

InenTudikarop ORCHID ID: 0000-0001-7108-8984

JopaTrkoBa inpopmanis:

IloBHe HaiMeHYBaHHSI IOPUAUYHOI OCOOH: VHiBepcurer Tesb-ABiBa

Kopg 3a €IPIIOY: 500502042

Micue3HaxoayKeHH: P.O. Box 39040, Tel Aviv 6997801, Tens_ Agis, 6139001, [3painb
dopma ByacHOCTI: [lepxasna

Cdepa ynpasiiHHS:

InenTudikarop ROR:

CeKTOop HayKH:. YHiBEPCUTETCHKUI

PeuenzeHTu

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. Muxanescpkuil IMUTpO BanepinioBuy

2. Dmytro MYKHALEVSKY]

KBasigikamis: n.1.1., nouenr, 05.12.02

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

HoparkoBa indopmamnist:

ITIoBHe HaﬁMeHYBaHHﬂ IOpI/I,lII/I‘-IHOi OCOOM: BiHHMIbKUIT HAI[IOHATbHUIA TeXHIYHUIA yHiBEpCHUTET
Kopg 3a €IPIIOY: 02070693

Micueanaxo,r.pxeﬂna: ByJI. XMeJIbHUIIbKE oce, 6yz. 95, BinHung, Binannekuil p-H., 21021, Yrkpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

InmenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUI

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. BonoBuk Anppin KOpiftoBry
2. ANDRII VOLOVYK

KBasigikanis: k.r.u., nouenr, 05.12.13

InenTudikarop ORCHID ID: 0000-0002-8772-9843



JoparkoBa iHdpopmamnist:

IloBHE HaliIMEHYBaHHS IOPUANYHOI 0COOHM: BiHHMIbKNMIT HALLIOHAJIBHWI TEXHIYHMI YHIBEPCUTET

Kopg 3a €IPIIOY: 02070693

Micue3HaxoaKeHHS: ByJI. XMeJIbHUIIpKeE 10ce, 6yz. 95, Binnuug, Binauupkuil p-H., 21021, Ykpaina

dopma BiracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETChKUIL

VIII. 3akir04Hi BimoMocTi

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TOJIOBH pajgu

BaacHe IlpizBuie Im's ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3aCifiaHHi

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZIIIOBiZaJIbHUM 32 peECTpallilo HAayKOBOi

OisIJIbHOCTI

OCAIYYK Osnekcangp BosogumupoBuy

OCAJIYYK Onekcanap Bonogymuposuy

IBaHuyk SIpocnas BosoguMuposud

VKpIHTEI

Opuenko TetsHa AHaToiiBHA



