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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CTBOpEHHS TEOPETMYHUX OCHOB allOIN30BAaHUX KPUCTAJIONOAIOHUX CTPYKTYP NPUCTPOIB O6POOKYU CUTHAJIIB

Ha3sBa po6oTH aHIJIilICbKOIO:

Development of theoretical bases of apodized crystal-like structures for signal-processing devices

PedepaT ykpaiHCbKOIO:

O6'eKT gocimkeHHd - KpucTranonogioHi ctpykrypu (KC) Ta mpuctpoi. MeTa po60TH - po3pobKa y3araabHEHUX
Moesel CKIaIHUX (31 CKJIaAHOIO 3aJIEXKHICTIO TOTEeHIiany abo iMnesaHCy) XBUJIbOBUX, Y TOMY YMUCJIi
KPUCTAJIONOAI6HUX, CTPYKTYP, CTBOPEHHSI MaTeMaTUYHUX i Qi3uko-TexHiYHUX 3acaf npoektyBanHs KC 3 3apaHumu
XapaKTepPUCTUKAMU. MeToIU JOCiI)KEHHS - pO3p0o0Ka MojiesIell Ta KOMIT'IOTEpHE TPUBUMIPHE MOJEJIIOBAHHS
ckinapgHux KC Ta npucTpoiB Ha iX OCHOBI, eKCIIepUMeHTalbHi JociigkeHHs MakeTiB KC ta nmpuctpoiB. CTBOpeHO
dyHzameHTanbHi Qi3uKo-MaTeMaTH4Hi 3aCaiy CKIaHUX XBUIbOBUX CTPYKTYP, HEOOXiTHI 17151 JOCTiIKeHHS i
po3podku cxanHux KC, a Takox IpUCTpoiB 06po6KY CHUTrHAJIB Ha ix OCHOBI. Po3po6sieHo y3arasibHeHy iMIIeIaHCHY
MO[iesb 6ap'epHUX CTPYKTYP Pi3HOI XBUJIbOBOI NPUPOAU. BCTaHOBIEHO 3aKOHOMIPHOCTI B3a€MO[Iii XBUJIb Pi3HOI
MIPUPOIY 3 CKIAIHUMU CTPYKTyPaMU, YMOBU PE30HAHCHOIO MPOXOKEHHS, 30KpeMa TYHEJIOBaHHS, XBUJIb,
OTPUMAaHO aHaJIITUYHI 3aJIE>KHOCTI [ BJIACHUX 3HAa4€Hb YaCTOTU Ta €Heprii (y BUNaKy KBAaHTOBO-MeXaHIYHUX
CTPYKTYp) Ta iHImNX napaMmeTpiB. Po3po6iieHo y3araabHeHy MOZEJb TPAHCBEPCAJIbHOTO (PibTpa [1J1s1 MOJIEeJII0BAaHHS
KC 3 noBinbHOIO iMIIeJaCHOIO 3aJIeKHICTIO. 3aIIPOIIOHOBAHO, PO3PO6JIEHO i aTpo6OBaHO METOIM aMILJIITYLHOI i
dazoBoi anoauzanii KC ni1s popmyBaHHS BUCOKOCEIEKTUBHUX XapaKTEPUCTUK ITPUCTPOIB 0OPOOKY CUTHATIIB.
Pesynbratn HIIP ynipoBasiKeHO B HaBYaJIbHUM IIPOLLEC B HABYAJILHUX AMCLUUIUIIHAX, [IPY MArOTOBLI AUCEPTALiMHUX
Ta aTeCTaliliHUX POO6IT. Pe3ysbTaTi pO60THA MOXKYTb OYTU peasli3oBaHi Ha MiJNIPUEMCTBAX PaliO€JIEKTPOHHOTO
npo@isto, y BifOBigHMX HaBYa/lIbHAX 3aKlafax YKpaiHu. [IporHo3Hi npumnymeHHs mog0 PO3BUTKY 006'eKTa

IOCJiI)KeHHS - PO3IMPEeHHs PYHKIIOHAJIbHOCTI Ta MiBUILIEHHS TeXHOJIOTIYHOCTI.

Pedepar aHIJ1iHCBKOIO:

Object of study - crystal-like structures (CSs) and devices. Purpose - to develop generalized models of complex
(with complex addiction potential or impedance) wave, including crystal-like structures, to create of mathematical,
physical and engineering principles of design CSs with desired characteristics. Methods - 3D computer modeling
and simulation of complex CSs and devices based on them, experimental research of CSs and devices.
Fundamental principles of physics and mathematics of complex wave structures devices based on them are
developed. The generalized impedance model of barrier structures with different wave nature is created. The
regularities of different nature waves interaction with complex structures, passing resonant conditions, including
tunneling are established. The analytical dependences for frequency and energy eigenvalues (in the case of
quantum-mechanical structures) and other parameters are established. The generalized transversal filter model
for CSs with any impedance dependence is established. The methods of amplitude and phase CSs apodization to
form a highly performance signal processing devices are proposed, developed and tested. Results of research put
into the learning process in educational disciplines, into the attestation of dissertation work. The results can be
realized at the electronic enterprises and educational institutions of Ukraine. Projected suggestions about the
object of study - expanding functionality and increasing manufacturability.
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