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1. OnTuMisalist XapakTepUCTUK ONTUYHUX CUCTEM I€PELABAHHS 3 LIIJIbHUM CIIEKTPAJIbHUM PO3JiJIEHHSIM KaHaJliB

2. The wavelength division multiplexing optical transmission systems characteristic optimization

Pedepar:

1. MeTa: aHasi3 CrIOTBOPEHb ONTUYHUX CUTHAJIB IpU nepenaBanHi no OB i ontuMizauis xapaktepuctuk BOCII 3 111~
CPK. O6'exT: npoliecy HeJliHiHUX i JIiHIMHUX CrIOTBOpeHb onTuiHuX curHasniB BOCII 3 I[-CPK npu nepepaBaHHi ix
ONTUYHMUMMU Kabesamu. [IpeMeT: HestiHilHI i JIiHilHI CHOTBOPEHHS CUTHAJIIB, 1[0 BUHMKAIOTh IPU BUKOPUCTAHHI
texHosorii HI-CPK i ontumisania xapakrepuctuk BOCII 3 [II-CPK 3 ypaxyBaHHAM LMX CIIOTBOPeHb. HaykoBa
HOBHM3HA Ta NPaKTHUYHEe 3HAUeHHs OTPUMaHuX pe3yJbTatiB. Briepiie chopMyiboBaHO i pO3B's3aHO 3a1a4y
onTumizanii noryxkHocti ainiiHoro curnany BOCII 3 II-CPK 3 ypaxyBaHHsIM HesiHiiHMX 3aBaj YX3 i mymis
ONTUYHUX MifCUIIIOBAYiB. YIOCKOHAJIIEHO PO3PaXyHOK IIOTY>KHOCTI ONITUYHMX CUTHAJIIB IIepeiaBada B 3aJIEXKHOCTI
Biz mapameTpiB esieMeHTiB JiiHiliHoro Tpakty BOCII 3 III-CPK. YnockoHaneHo ouiHKy BiiiuBy ®CM onTuvyHOrO
curHasny Ha napamerpu epexruBHocTi BOCII 3 I1I-CPK Ta BU3Hau€HO ONTUMAaJIbHUIN PiBEHb IOTYKHOCT]I CUTHAY
[IOM. YgockoHaneHo matematiyny mogenb BOCII 3 III-CPK, mo BpaxoBye mym [ICB onTUYHUX MiACUITIOBAYIB,
JIiHIMHI Ta HeJiHIVHI cnoTBopeHHs B OB, a TakoX TUIOBI Xapaktepuctuku [IOM Tta [IPOM. YnockoHaneHo

BU3HA4YEHHS JOBXMHU HinsHku pereHepanii BOCII 3 III-CPK 3a pucnepciiHMMU CIOTBOPEHHSIMU CUTHAILY 3



ypaxyBaHHSIM (GOpPMU ONTUYHUX iMITYJIbCIiB, CPOPMOBaHUX Ja3epoM, i MCI TpaHCiMIIeJaHCHOTO MiiCUII0Baya
[TPOM. MeTog ontumisanii notry>kHocti curHany [TOM, mo 6a3yeTbcs Ha Makcumizanii Q-daxkropa, MOKHA
BHMKOPHCTOBYBATU y PO3PO6JIEHH] yCTAaTKYBaHHS], IIPU IPOEKTYBaHHI MePeXKi, MOHTaXi 11 HACTPOIOBaHHI
YCTaTKYBaHHS Ta Y HaBYaJIbLHOMY ITpoLeci. Po3po6sieHa Mozesb [03BOJIsIE OAEP>KATA OKO-[liarpaMy CUTHaJy Ha
BXOJi BUpimanbHoro npuctpoio I[IPOM i1 oninyuTy BTpaTty 3aXuieHoCTi npuitHaroro curdany BOCII 3 [II-CPK 3
yPpaxyBaHHSM [MCIEPCIiHMX CIIOTBOPEHb CEPeJOBUILA IIOLMPEHHS CUrHaLYy. MaTeMaTuyHi MoJieJli, 1110 po3pobJieHi

B pO0OTi, MOXXyTb BUKOPUCTOBYBATUCS AJ1s1 OLiHKU XapakTepucTuk BOCII 3 II[-CPK Ha eTarni NpoeKTyBaHHSI.

2. The purpose: the optical signals distortions analysis when transmission is performed over the optical fiber, and
the DWDM FOTS characteristics optimization. The object: processes of nonlinear and linear distortions of DWDM
FOTS optical signals when transmission is performed over the optical cables. The subject: nonlinear and linear
signal distortions which appear when using the DWDM transmission technology, and the optimization of DWDM
FOTS characteristics taking into account these distortions. The scientific novelty and the practical value of
obtained results. For the first time the problem of DWDM FOTS linear signal power optimization taking into
account the FWM nonlinear products and optical amplifiers noise is formulated and solved. The improved channel
signals power calculation depending on parameters of DWDM FOTS linear path elements is obtained. The
assessment of optical signal SPM influence on DWDM FOTS efficiency parameters is obtained and the optimum
signal power level of TOM is determined. The improved DWDM FOTS mathematical model which considers the
ASE noise of optical amplifiers, linear and nonlinear distortions in OF, and also typical characteristics of TOM and
ROM is developed. Determination of DWDM FOTS regeneration section length depending on dispersion
distortions taking into account the created by the laser optical impulses form, and the transimpedance amplifier
ISI'in the ROM is improved. Method of TOM signal power optimization which is based on Q-factor maximization is
possible to use in equipment development, at network design, equipment installation and adjustment and in
educational process. The developed model allows to receive a signal eye-diagram at the input of ROM decision-
making device and to determine the loss of accepted DWDM FOTS signal immunity taking into account the
propagation medium dispersion distortions of a signal. Mathematical models which are developed in work can be
used for the DWDM FOTS characteristics assessment at a design stage.
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