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2. Upgrading of quality characteristics of multifrequency narrow-band transmission paths

Pedepar:

1. O6'eKTOM [OCHIIIPKEHHS € By3bKOCMYTOBi 6araTo4acTOTHI BOJIOKOHHO-ONTUYHI Ta paiiopesieiiHi TpakTh CUCTEM
nepenasanHs. [IpeiMeTOM OCIIIKEHHS € HEJliHilHI CIOTBOPEHHS B 6araTOYaCTOTHUX TPAKTaX CUCTEM
nepenaBaHHs. MeTO pob0THU € MiJBUILEHHS IOKA3HUKIB SIKOCTi CUCTEM I1epellaBaHHsl 3 6araToO4YaCTOTHUM
VUIIIbHEHHSIM, IJISIXOM OLIiIHKY HEeJIiHIMHMX CIIOTBOPEHb Ta (POPMYJIIOBAHHS BUMOT i 0OOMEXXeHb [10 CKJIaZOBUX
YaCTHH TPAKTiB. PO3p06JIEHO METOAMKY BUMipIOBaHHS IOTY>KHOCTI KOMOGiHALIIHUX MTPOJIYKTiB HEJIiHITHOCTI B
By3bKOCMYTOBUX TPAKTax 0araToO4aCTOTHUX CHUCTEM IepeaaBaHHs, 30kpeMa B BOCII 3 6araToXBuIb0OBUM
VIIiIbHEHHSIM. BUBEIEHO TOYHI aHaJIITU4HI CIiBBiZHOWEHHS PO3PaxyHKY IPOLYKTiB HEJIIHIMHOCTI TPETHOTO
nopsaxy nepioro poxny suny 2fi - fj ra fi + fj - fk, a came: 3aranpHoi KinbKOCTI, KiNIbKOCTI IPOJYKTiB B pOO0OYiil CMy3i
yacToT Ta KisibkocTi KITH B Hairipmomy KaHasi B 3aJIEXKHOCTI BiJl 41CJIa KOMIIOHEHTHUX CUTHAJIB. 3alIpOTIOHOBAHO
METOJIUKY PO3PaXYHKY HEJIIHIMHMX CIIOTBOPEHD TA 3aXUIIEHOCTI CUTHAJIIB B By3bKOCMYroBux Tpakrax bCII, mo

OTpPUMAaJIA NIOJANBIUI PO3BUTOK.['aly3b BUKOPUCTAHHS - CUCTEMU T€JIEKOMYHIKaIIiiA.



2. The object for research is narrow-band multifrequency fiber-optical and radio relay paths of transmission
systems. The subject for research is nonlinear distortions in multifrequency paths of transmission systems. The
aim if this work is to upgrade quality characteristics of transmission systems with multifrequency division
multiplexing by means of estimation of nonlinear distortions and setting out of requirements and restrictions for
transmission path components. The technique for estimation of power of combinational products of nonlinearity
in narrow-band paths of multifrequency transmission systems, in particular in fiber-optical systems with
wavelength division multiplexing is developed. Exact analytical calculation ratios of products of nonlinearity of the
third order of the first class of type 2fi - fj and fi + {j - fk are derived, namely: gross products in operating frequency
band and the amount of combinations product in the most poor channel depending on the number of component
signals. The calculation procedure of nonlinear distortions and signal immunity in narrow-band paths of
multifrequency transmission systems is proposed which obtained the further development. The area of application
is telecommunication systems.
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