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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocigKeHHs IPUUMaibHO-TIEPEAABaJIbHAX €JIEKTPOANHAMIYHUX CTPYKTYD PafioeIEKTPOHHUX CUCTEM

6araToLisIbOBOrO IPU3HAYEHHS

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation of the transmitting and receiving electrodynamic structures of multipurpose radio-electronic
systems

Pedepat yKpaiHCBKOIO:

Mera eTany: 1o6y0Ba MaTeMaTUYHOI MOJeJIi i pO3B'sI3aHHS 337a4i 30y/I>)KeHHS! eJIeKTPOMarHiTHUX XBUJIb
iMnenaHCcHUM BiGPaTOPOM B HEOOMEKEHOMY ITPOCTOPI, HaJl IIJIOCKUM i KyTOBUM €KpaHaMU KiHLI€BUX PO3MipiB,
pOo3po6Ka MiAXoay 10 NOCiIPKEHHS Ta MaTeMaTUYHOTO MOJIEII0BaHHS peKTeH. OTPUMaHO YMCI0BO-aHATITUYHUN
PO3B'SI30K 33/1a4i B TOHKOAPOTSIHIN NTOCTAHOBII 17151 iMITEIaHCHOTO BiGpaTopa 3 JTOKaJbHUM HECUMETPUYHUM
30yIPKEHHSM, PO3TAlIOBAHOTO B clielMpiYHUX eJIeKTpoANHaMiYHuX 06'emax. Ha nifcrasi ontumisaniiinoro
MOJIEJIIOBaHHS Oy BCTAaHOBJIEHO M3alH iMIIEJaHCHOI aHTEHH, SIKa XapaKTePU3y€eThCsl TPbOMA PE30HAHCHUMU
9aCTOTaMH, PO3TAIIOBAaHMMM B CTAHIAPTHUX Jiarla3oHax [jisg MObisibHOTO 6e31poToBoro 38'13Ky (GSM 900, GSM
1800 i WiMAX). Ha ocHOBi HOBUX PO3B's13KiB HEJIiHIIHMX eJIeKTPOAMHAMIUYHUX 33124 OYB CTBOPEHUI CUCTEMHUM
Mifxiz 00 MPOEKTYBAaHHS PEKTEH IIPU SIKOMY IIPMMAHHS €HEePrii €JIEKTPOMAarHiTHUX BUIIPOMIHIOBAHb Ta
IIEPETBOPEHHS ii B €HEPTiI0 [IOCTIMHOIO CTPYMY PO3IJISIIAETHCS SIK €IUHNY NIpoliec. Lle no3Bosisie IpoBaguTU
BCeOiuHMIT aHasli3 HeJliHIHHUX eeKTiB, 10 BUHUKAIOTh Y TaKUX CTPYKTypax Ta CTBOPIOBATH aHTEHU-TIEPETBOPIOBaYi
(pexTeHu) 3 oNTUMaJIbHUMU XapaKTepUCTUKAMU B 3aJI€XKHOCTI Bifl yMOB Ta PEXXUMIB iX QyHKIiOHYBaHHS.
CKOMIIJIEKTOBAHO [1Ba Higxoau 0o creopenHs HIIC iMnynbCcHOI NpuiMasbHOI (PEPUTOBOI aHTEHH i Ha L1ill OCHOBI
PO3pO6JIEHO eKCIIEPUMEHTAIbHUI 3pa30K aHTEHHU, SIKY ONTMMI30BaHO 33 IapaMeTPaMy YyTJIMBICTD i IMPUHA CMYTH
9acCTOT [J1s1 BAKOPUCTAHHS B PaflioJIOKaTOPax MiANIOBEPXHEBOI0 30HAYBAHHS 3 iMITyJIbCHUMY 30HIYIOYMMUI
CHTHaJIaMM HaHOCEKYHJHOTO Jiana3oHy Tpusanocren. Ha BinMiny Bif icHyrounx HIIC iMIIyJIbCHUX IPUAMAaJIbHUX
aHTeH, (PepUTOBi aHTEHU MATUMYTb 3HAYHO MEHIII rabapyTH, Bary. a TAKO>XK 3HAYHO Kpallli MO>KJIMBOCTI [17Is1
iHTerpauii ix y aHTeHHI cucTeMu pafiioloKaTopiBs i 3acTocyBaHHs 1MPPOBOI 0OPOOKY CUTHATIB 3 BUKOPUCTaHHSIM

IOATKOBUX IIPOCTOPOBO YaCOBUX (isIbTPIB i NEPCIEKTUBHUX aJITOPUTMIB BUIiIJIEHHS LIiJIbOBUX JaHUX.

Pedepar aHIJIiHCBKOIO:

The purpose of the stage: the construction of a mathematical model and solving the problem of excitation of
electromagnetic waves by the impedance vibrator in unlimited space, over flat and angular screens of finite size,
development of the approach to research and mathematical modeling of rectennnas. The numerical-analytical
solution of the problem in a thin-wire statement for the impedance vibrator with local asymmetric excitation
located in specific electrodynamic volumes is obtained. Based on the optimization modeling, the design of the
impedance antenna will be carried out, which is characterized by three resonant frequencies located in the
standard bands for mobile wireless communication (GSM 900, GSM 1800 and WiMAX). Based on the new solutions
of nonlinear electrodynamic problems a systematic approach to rectenna design was created in which the
reception of energy of electromagnetic radiation and its conversion into DC energy is considered as a single
process. This allows a comprehensive analysis of nonlinear effects that occur in such structures and create
antennas-converters (rectennas) with optimal characteristics depending on the conditions and modes of their
operation. Two approaches to the creation of the ultrawideband impulse receiving ferrite antenna have been
developed, and on this basis the experimental antenna sample has been developed, which is optimized in terms of
sensitivity and bandwidth for use in subsurface probing radars with nanosecond pulsed probing signals. Unlike
existing ultrawideband impulse receiving antennas, ferrite antennas will have much smaller dimensions and
weight. as well as much better opportunities for their integration into the antenna system of the radar and the use



of digital signal processing using additional spatio-temporal filters and advanced algorithms for extracting target
data.
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