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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 29.35.19

Tema gucepranii:
1. CyyacHuii anasi3 Ta 06po6Ka HaAUIMPOKOCMYTOBUX ITPOLIECIB.

2. Modern analysis and processing of the ultra wideband processes.

Pedepar:

1. O6'exT mocnimxeHHs: Hanmupokocmyrosi (HIIC) npouecu y disutyi, pagiodisutii, e1€eKTPOHili Ta TEXHOJIOTIX.
Merta: po3po6ka HoBux kiaciB HIIIC curnasnis, ix MaTeMaTuyHe MOJEJIIOBAHHS, 3aJ1y4Y€HHS] HOBUX METOZiB aHali3y i
o6po6ku HIIC npouecis i curnanis, ananis peansHux HIIC nponecis y 3agadax ¢isuku (pagiodizuku) atmocdepu i
reoKocMocCy. MeTonu: anapar BeiBjIeT-aHasi3y, BirHep- i 4oi-BijibsiMC-aHai3iB, Teopist aTomapHUX (PYHKIIA,
CHCTEMHUU CIIEKTPaJIbHUI aHaJli3, CIIeKTPaJIbHUM aHali3, 3aCHOBAaHMUN Ha TPAJULITHUX OJHOBUMIPDHOMY Ta
IVHaMivHOMY repeTBopeHHsx Pyp'e, a TAKOXK aallTUBHOMY IlepeTBOpeHHi Pyp'e, METO, KOMII'IOTEPHOTO
MOJIEIIOBaHHS, TEOPETUYHUI (aHaNITUYHUI) MeToT. HoBM3HA: Bieplile 3alIpOIIOHOBAaHO BUKOPUCTOBYBAaTU BENBIIET-
aHasi3, nepeTBopeHHs Birnepa ta Yoi-Binbsmca aist 06po6ku HIIC curHamis i paniodisuyHuX MIPOLECiB;
3aIIPOIIOHOBAHO HOBE iHTerpajibHe IEPETBOPEHHS - aJlaliTUBHE I1epeTBopeHHs Dyp'e; Brieple po3B's3aHO 3a4aui
BUSBJIEHHS Ta BiJHOBJIEHHS yibTpakopoTkoro HIIIC npouecy (curHasny) 3a HassBHOCT] aJUTUBHOIL
c71a6KOKOPEJIbOBAHOI 3aBa/iM 3 3aCTOCYBAHHSIM BEBJIET-aHAJIi3y Ta IEPETBOPEHHS Birnepa; po3po6eHO HOBi Kyacu

HIIIC curnanis (ppaxranbHi Ta HesiniNHI HIIIC curnann), ski y HA3Li BUNAIKiB [TepeBEPIIYIOTh 32 CBOIMU



MO>KJIMBOCTSIMU yJIbTPAKOpOTKi HIIIC curHanu; CTBOPEHO HOBI aHAJIITUYHI BEMBJIETY HA OCHOBI MAaTEMATUYHUX
mopenel KpaBueHka-PBauoBa Ta HOBI KJjlacy HeJIiHINHUX epeTBOpeHb KpaBueHka-Birnepa ta Yoi-Binbsamca-
PBayoBa, 1110 NOENHYIOTh IEPEBArU aTOMAPHUX (PYHKLIN 3 MOXKJIMBOCTSIMU BEBJIET-, BirHep- i 4oi-BinbsiMC-aHaniziB
BiIIIOBiIHO; PO3pO6JIEHO HOBUM CUHTETUYHUI METO[] aHAJIi3y CUTHAJIB i pafiodi3nuHUX MPOLECIB - CUCTEMHUN
CIEKTpaJIbHUI aHali3, 100y J0BaHUI HAa CyMiCHOMY 3aCTOCYBAaHHI HU3KU JIiHIHUX i HeJIHITHUX iHTerpaabHUX
nepetrBopeHb. CTyIiHb BIPOBA/IKEHHS: Pe3y/IbTaTy BIIPOBaKeHi. ['any3b BUKOpUCTaHHS: QisuKa Ta pagiodizuka

aTMocdepu Ta FeoKOCMOCY.

2. The object is ultra wideband (UWB) processes in physics, radio physics, electronics and technologies. The
purpose is creation of new UWB signal classes, their mathematic modelling, application of new methods of analysis
and processing of UWB signals and processes, real UWB process analysis in problems of physics (radio physics) of
atmosphere and geospace. The wavelet, wigner and choi-williams analysis, the atomic function theory, the system
spectral analysis, the spectral analysis based on application of traditional one-dimensional and short-time Fourier
transforms and of adaptive Fourier transform, the digital simulation method, the theoretical (analytical) method
were applied. The new results are following. The wavelet analysis, the Wigner and Choi-Williams transforms were
first proposed to processing of UWB signals and radio physic processes. New integral transform called as adaptive
Fourier transform was created. Using wavelet analysis and Wigner transform, the problems of de-tection and
reconstruction of ultra-short UWB process (signal) with additive weakly correlated noise presents were first
solved. New UWB signal classes (fractal and non-linear UWB signals), which in a number of cases excel the ultra-
short UWB signals on the possibilities, were developed. New analytical wavelets on the basis of Kravchenko-
Rvachov mathematical models and new classes of Kravchenko-Wigner and Choi-Williams nonlinear transforms,
which unite advan-tages of atomic functions with possibilities of wavetet , wigner and choi-williams analysis
accordingly, were created. New synthetic method of analysis of signals and radio physic prosesses called as the
system spectral analysis and based on joint application of row of linear and non-linear integral transforms was
developed. The extent of application: the results are applied. The field of application: physics and radio physics of
atmosphere and geospace.
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