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Pedepar:

1. O6’eKT mOCimKEeHHS — MPOLIeC KOHTPOJIIO Ta MIarHOCTUKY IMMPOBOi KOMOIHOBAHOI PaiOTEXHIYHOI cCCTeMU Ha
711Xy BUKOPUCTAHHS iMiTaTopa 6araTonpoMeHeBOro KaHasly i3 3aBMUpaHHsIMU. [IpegMeT JOoCliIKeHHs — MOJeJlb
CHACTEMU KOHTPOJIIO Ta OiaTHOCTUKU LHU(PPOBOi KOMOIHOBaHOI pafioTexHiuyHOi cucTeMu. MeTonu NOCiIpKeHHS. Y
POO6OTi 3aCTOCOBAHO MaTEMATUYHMII anlapat MoaudikoBaHux QyHKLiN beccesst Apo60BOro NopsiaKy, eMnTUIHIX
dyHKUil SIKO6i, einTUYHUX iHTerpaiB, TeTa-QyHKIIi} B MeTogax 60poThOU 3 MiXKCHMBOJIBHOIO iHTeppepeHLIi€elo.
3acToCOBaHi eJ1IEMEHTHU TeOpii IMOBIPHOCTI Ta TEOPii BUIAAKOBUX IIPOLIECIB i3 BUKOPUCTAHHAM aHAITUYHUX
BYpa3iB (PyHKIii po3NOJiny Ta WiTbHOCTEN IMOBIPHOCTEN NIPY MOJEJIOBAHHI 6araTOIPOMEHEBUX KaHAJIB 3
3aBMUpPaHHSIMU. 3aCTOCOBaHI OfBiliHI psimyu BepHIITElHA, 0 CXOASATHCS a0COJIIOTHO Ta PIBHOMIPHO NIpU
MOJeJII0BaHHI iMiTaTopa TponocdepHoro KaHany. B poboTi BUKOpUCTaHO METOJ, IeKOMIIO3M1lii, CYTb SIKOTO MOJIsIrae
y PO34IEHYBaHHI CTPYKTYPH Ha HE3JIESXKHO MOJIE€JIbOBaHI YaCTUHU. MeTo AeKOMII03ULlii, HaNpuKIa, 3HalIOB
LIXPOKE 3aCTOCYBAHHSA y BHYTPILIHIX 3aBAaHHAX NPUKJIAIHOI €JIEKTPOAUHAMIKY. TeopeTnyHi Ta NpaKTUYHi

pe3yJIbTaTU: BIIEPLIE 3alIPOIIOHOBAHO METO/, KOHTPOJIIO Ta JiarHOCTUKY, 11O MOJISArae y noby10Bi Ta HAYKOBOMY



OOI'PYHTYBaHHI MOJi€Jli CUCTEMU KOHTPOJIIO Ta JiarHOCTUKM 11711 KOMOIHOBaHUX PaJliOTEXHIYHUX CUCTEM Pi3HOTO
IIPM3HAYEHHS 3 MOKJIMBICTIO iMiTallii cepeoBUILA IIOMMPEHHS CUTHAIY, SIKe IIPeICTaBIIsiE COO0I0
OaraTolpoMeHeBUI KaHal 3 3aBMUPaHHSIMU, BPaXOBYye CIIOco6M 60POTHOU 3 Mi’KCHUMBOJIBHOIO iHTepdepeHllieo Ta
IO3BOJISIE Y TIOPIiBHSHHI 3 BiJOMMMHU Ha3€MHAMMU PaJliOTEXHIYHUMU KOMIIEKCAMU 3a0€3M1e4yBaTi KOHTPOJIb Ta
IiarHOCTHKY KaHaJy 3B'sI13Ky 6€3 paZlioBUIIPOMIHIOBaHHS Ta 6€3 CTBOPEHHSI (Pi3MYHOr0 aHasora i IpoBeLeHHs
HaTypPHUX BUIIPOOYBaHb; BIIEpIle 3aIIPOIIOHOBAHO [1J1 3MEHIIEHHSI MDKCUMBOJIbHOI iHTepdepeHLii B
6araTolpoOMEHEBMX KaHaax i3 3aBMUPaHHsIMU BBeeHHs PyHKLii F(D), o onucye popmy CUTHaiy KiH1eBOi
TPHUBAJIOCTI, SIKA BiIPi3HAETHCS Bif] BIIOMOIO TUIY «IIPUMIJHITAI KOCUHYC» OiIbIll KDYTUMM CKaTaMy, Ta 3HaAJEHO
aHasiTnaHUY BUrIsy, GyHkuii F(o), mo BupakeHa yepes monudikosaHi pyHKuii beccesst npoboBoro nopsaky; Habyniu
[I0/1QJIBIIOTO PO3BUTKY METOIY 60POTHOU 3 Mi’KCHUMBOJIBHOIO iHTepdepeHllielo B 6araTolIpoMeHeBUX KaHaax i3
3aBMUPAHHSIMU Ha OCHOBI Moaudikalii cxemu nu@posoro Qinbrpa KasMaHa sika Bigpi3HS€TbCS Bill BiZOMUX
aJIFTOPUTMOM OLiHIOBaHHS CIIOTBOPEHD Y TAKOMY KaHaJli, SKMI 3aCHOBAHO Ha JBOXIAPaMETPUYHOMY PO3IOii
IIiTbHOCTi IMOBIPHOCTI; HabyJla IOJaJIbIIOr0 PO3BUTKY MOJIesIb 6AaraToIpOMEHEBOr0 KaHaly, 1110 3aCTOCOBYEThHCS
[0 KaHaJly 3 nnepegadero iHpopmallii Ha [EeKiJIbKOX 4aCTOTax Ta CUCTEMHI (PYHKILiI SKOT0 3alIMCYIOThCS YEPE3 [10BHI
esintryHi ¢yHKUii SIK06i Ta eninTuyHi iHTerpany; Habys0 NOJANIbUIOr0 PO3BUTKY MaTEMAaTUYHE MOJIEIIOBAaHHS
imiTaTOpa H6araTOIpOMEHEBOro KaHasly yepe3 onuc (PpyHKLii po3nofiny piBHS CUrHANY B TOUL IPUMOMY
6araToIpOMEHEBOTO KaHaJly i3 3aBMUPAHHSIMU IOJBIHUM PSLIOM, 110 aOCOJIIOTHO Ta PiBHOMIPHO CXOAUTHCS, SIKE
y3arajbHIOE MPEJICTABIEHHS BiIOMUX (PYHKLIN PO3NOAINY 32 3aKOHAMU PO3NOiMy WBUAKUX i MOBIIBHUX

3aBMUPaHb.

2. The object of research is the process of monitoring and diagnosing in digital combined radio system on the path
of using a multipath fading simulator. The subject of the research is a model of the system of control and
diagnostics of the digital combined radio engineering system. Methods of research. The mathematical apparatus of
modified Bessel fractional functions, Jacobi elliptic functions, elliptic integrals, theta-functions in methods of
combating intersymbol interference is applied. Elements of probability theory and theory of random processes
using analytical expressions of the distribution function and probability densities in the simulation of multipath
channels with fading. Bernstein's double series are used, which converge perfectly and evenly in the simulation of
the troposcatter canal. The method of decomposition is used in the work, the essence of which is to divide the
structure into independently modeled parts. The decomposition method, for example, has been widely used in the
internal problems of applied electrodynamics. Theoretical and practical results: the first method of control and
diagnostics is proposed, which consists in the construction and scientific substantiation of the model of the
control and diagnostics system for combined radio engineering systems of various purpose with the possibility of
imitation of the signal propagation medium, which is a multibeam channel with fading between modes.
interference and allows to control and diagnose the communication channel in comparison with the known
terrestrial radio engineering complexes ez radio without creating physical analogue and conducting field tests;
was first proposed to reduce intersymbol interference in multipath channels with fading inputs of the function F(n),
which describes the shape of a finite-duration signal that differs from the known "raised cosine" type with steeper
slopes, and found an analytic view of the function F(o) through modified fractional Bessel functions; methods of
combating intersymbol interference in multipath channels with fading have been further developed based on a
modification of the Kalman digital filter scheme that differs from the known distortion estimation algorithm in
such a channel, which is based on a two-parameter probability density distribution; the model of multipath
channel applied to the channel with the transmission of information on several frequencies and whose system
functions are written through complete elliptic Jacobi functions and elliptic integrals; mathematical modeling of
the multipath channel simulator was further developed by describing the signal level distribution function at the
multipath channel receiving point with double fading, which absolutely and uniformly converges, which
generalizes the known distribution functions of the laws of distribution of fast and slow.
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