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1. IligBUILEHHA TIPOITYCKHOI CIIPOMOYKHOCTI BOJIOKOHHO-OINITUYHYX JIiHIMHUX TPAKTiB HA OMHOMOJOBUX CBITJIOBOZAX

2. Capacity growth of fiber-optical baseband transmission paths on the single-mode light guides

Pedepar:

1. Incepraliito IprUcCBsIY€EHO CTBOPEHHIO MOJeJiell BOJIOKOHHO-ONTUYHUX JliHiHKX TpakTiB (OJIT) 3 ninBuueHow
IIPOIIYCKHOI CITPOMOSKHICTIO IIJISIXOM 32CTOCYBaHHS: MAaTEMAaTUYHOTO MOJEJIIOBAaHHS OJHOMOJJOBUX BOJIOKOHHUX
cBiTs10BO1iB (OBC) 3 nokpalleHuMu NepeaBajbHUMU XapaKTePUCTUKAMU; e(PEKTUBHUX METOIiB KOMII€HCALlii
xpomatuyHoi pucnepcii B OJIT; nucnepciitHux KapT 11 BucokomsuakicHux OJIT i3 camokoMneHcalieo gucmnepcii.
Ha ocHOBI cTpororo aHajiTUYHOro Mifxo4y YTOYHEHO BUPasy IJ1s ONUCY AUHaMiku ['aycoBoro iMimysbCy 3a Horo
pyxy o OBC Ta cepejHbOKBaPaTUYHOTO 3HAYEHHS TPUBAJIOCTI iMITyJIbCY, 3 YPaXyBaHHSIM JOJATKOBOI 4aCTOTHOI
mopayauii (UM) BXiZHOTO iMITyJIbCy, IIUPUHU CMYTY MOIYJIAL], IIMPUHU CIIEKTPa ONITUYHOTO JKepesa Ta
XpOMaTU4HoOi aucnepcii 2-ro nopsgxy. Lie mo3Bosinso 3'1cyBaTi 0COOINBOCTI IEPErPyIyBaHHS CIIEKTPa iMITyJIbCY
3a 10ro MPOXOKEHHS 10 BOJIOKHY 3 HOPMaJIbHOIO I aHOMAJIbHOIO JYCIIEPCI€l0 i OOIPYHTYBAaTA OCHOBHI IPUHLIUIIN
ctBopenHs OJIT i3 MoBHOIO caMOKOMIIeH cali€ero gucnepcii. CTBOPEHO YTOYHEHY MAaTEMATUYHY MOZEJIb PO3PAXYHKY

TpUBaJIOCTi iMITyJibey B3oBK OBC, sika ypaxoBye MoOpsiz 3 IepeslideHUMY YMHHUKaMU TakoX i GopMy iMIyJibcy Ta



NRZ- i RZ-popmat undpoBoro curHaiy. BuspieHo iCHyBaHHS ONTUMAa/bHOI BEJIMYMHM [TapAaMETpPa MONepeaHbOi
YM iMIy/IbCy B ONTMYHOMY II€peAaBadi, 3a SKOTr0 AOCAraeThCS MaKCMMaJlbHa AMCTAaHILiS lepenadi, Ta BifyKaHO
AHAJITUYHUI BMPa3 ONTUMAJILHOTO 3HAYEHHS -T1apaMeTpa 4ipIly B 3aJIEXKHOCTI BiJl IBUAKOCTI epeaadi i MupuHu

CIIEKTpa ONTUYHOTO JKepera.

2. The PhD thesis is devoted to the creation of models of fiber-optical baseband transmission paths with the
boosted transmission capacity - by use: mathematical modeling of the single-mode light guides (SMLG) with the
improved transfer characteristics; methods of broadband compensation of a chromatic dispersion; the dispersion
cards for baseband transmission paths with dispersion self-compensation. Features of joint behavior of spectral
dependences of transfer characteristics of an optic fiber are opened. Use of these features in problems of the
analysis and synthesis of SMLG boosts efficiency of navigation of design data of a fiber with the improved transfer
characteristics. With use of computer programs which realize the offered methods of the analysis and synthesis
SMLG, characteristics of new broadband optical fibers with the improved parameters are developed and designed.
The developed analytical expression is received, with its use the form and a phase of an optical impulse with an
initial linear frequency modulation is investigated, at movement of an impulse along a fiber. It is proved - in the
presence of dispersion self-compensation in the linear optical path constructed on sequence of fibers with
dispersions of opposite characters, takes place as well full compensation of a frequency modulation of a moving
impulse. The offered method of calculation of limiting of a system dispersion allows to consider such factors: a
frequency modulation of an input pulse and its form; spectral width of a source of optical radiation and effective
width of modulation; NRZ or a RZ-signal. Existence of the best value of parameter of a linear frequency modulation
is proved - the maximum value of system dispersion is thus provided.
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