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2. Mathematical modeling of propagation of waves in fiber optical waveguides

Pedepar:

1. O6'eKT BOCIIIPKEHHS - CBITJIONPOIYCKHI BJIAaCTUBOCTi BOJIOKOHHOI'O CBITJIOBOJY; IPEAMET OCTIiI>KEHHS -
MaTeMaTU4Hi MOZE, 0 ONUCYIOTh BIIMB BJIACTUBOCTEN (ONITUYHMX, MEXaHIYHUX, TEOMETPUYHUX) OIITUYHOTO
BOJIOKHA HA MOT0 CBITJIONPOITYCKHI IapaMeTpy; METOIU NOCIIPKEHHS - METOAY €JIEKTPOMArHITHOI Teopii
MakcBesna, Teopii pi3HULIEBUX CXeM Ta ONIePAaTOPHUX IIePETBOPEHD; MeTa JOCiIKEHHS - PO3POOIEHHS
BJIOCKOHAJIEHUX MaTeMaTUYHUX MOJiesiei, METOTUYHOTO Ta IIPOTPAMHOTO 3a0e3NeYeHHs] MO e/II0OBaHHS
PO3MOBCIONIKEHHS XBUJIb Y BOJIOKOHHUX CBITJIOBOJAX 3 YPaxXyBaHHSAM OJIHOYACHOI Aii CyKyITHOCTi paKTOpiB BIIJIUBY
IJ1s1 PO3LIMPEHHST MOKJIMBOCTEN MTPOLIECY IPOEKTYBAHHS, TEOPETUYHI i IPAaKTUYHI pe3ybTaTy - HOBA y3arajbHeHa
MaTremMaTU4Ha MOJeJib BOJIOKOHHOTO CBiTs10BozA (BC) i3 3MiHHOIO [lie/IeKTPUYHOIO IPOHUKHICTIO, HOBI MaTeMaTUYHi
MoJeJli BpaxyBaHH4 Jii (pakTOpiB BIIMBY B ONTUYHUX NapameTpax BC, HOBI criocobu onucy MaTeMaTUYHUAX
Mogenel (pakTopiB BIJIMBY y BUTJISi ONIEPATOPHUX PiBHSIHB, HOBE ITPOrPAMHO-METOUYHE 3a6€3M1eUeHHS 115

MmogeoBaHHs BC; cTymiHb BIPOBA/I>KEHHS - B MeXax rajuysi; chepa(ranysb) BUKOPUCTAHHS - IPUJIAI00yIyBaHHSI.



2. Object of the research - light transmission properties of fiber waveguide; subject of the research - mathematical
models that describe the influence of geometrical, optical and mechanical properties of fiber waveguide on its light
transmission parameters; methods of the research - methods of Maxwell's electromagnetic theory, theory of
difference schemes and operator's transformation; aim of the research - elaboration of mathematical models and
algorithms, methods and software to model the propagation of waves in the fiber-optical waveguides (FOW) in the
field of multiple influence factors taking into consideration a possibility of a simultaneous influence of several
factors; theoretical and practical results -new general mathematical model of the fiber-optical waveguide with
variable dialectrical permeability, new model of calculation of influence factors in the optical parameters of FOW,
the ways of description of mathematical model of influence factors using operator's equations, new methods and
software to model FOW with certain parameters taking into consideration multiple influence factors; the degree of
the application of the achievements is laid in the corresponding area; the area of usage - the elaboration of
measuring devices.
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