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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYOPHK: 49.44.29

Tema gucepranii:
1. TligBuieHHs! €(PEKTUBHOCTI ONITUYHUX TPAHCIIOPTHUX CUCTEM 3i CIIEKTPaJIbHUM YIIiJIbHEHHSIM KaHaJliB

2. Increasing the efficiency of optical transport systems with dense wavelength division mutliplexing

Pedepar:

1. O6'exT — npouec nepenaBaHHs iHGOpMaLifHNX [IOTOKIB y TOBHICTIO ONTUYHUX TEJIEKOMYHIKaLiHUX CUCTeMax 3i
CIIEKTPAJIbHUM YIIIJILHEHHSIM KaHailiB. [IpegmMer —eHepreTuyHi napaMeTpy ONTUYHOI TPAHCIIOPTHOI CUCTEMU 3i
CIIEKTPJIbHUM YIIiJIbHEHHSIM KaHaJIiB, Ki BIJIMBAIOTh HA IAPAMETPMU SIKOCTI IlepeaBaHHs iHpOpMaLiliHUX MOTOKIB.
Meronu nocaigxkeHHs: JJOoCaiIKEeHHSI BUKOHAHO HA OCHOBI BUKOPUCTAaHHSI OCHOBHUX I10JIOKEHb T€OPii UMOBIPHOCTI
Ta MaTeMaTU4YHOI CTATUCTUKU, aHAJIITUYHOTO Ta iMiTalliltTHOTO MOJEIOBaHHS, 3aKOHIB anre6pu Joriky, Teopii rpadis
Ta Teopii cucremM nepenaBaHHs iHpopMalii. TeopeTHyHi Ta NPaKTUYHI pe3yJbTaTy: BIIeplIe 3alIPOIIOHOBAHO MOAEJb
Ipolecy nNepeMuKaHHs iHpOpMaliliHUX [TIOTOKIB y ONTUYHOMY KOMYTALlilHOMY BY3J1i 3 BAKOPUCTaHHSIM BEKTOPHO-
MaTpUYHOi anre6pw, sSKa 3HIDKY€E PiBeHb MIXKKaHAJIbPHUX [IEPEXiIHMX 3aBaf, WJISIXOM IIPOCTOPOBOTO PO3HECEHHS
iHTepdepyrounx KaHasiB 3a paxyHOK OpPMYyBaHHS OiHApHUX KOMYyTallillHUX MaTpUllb; PO3BUHYTUI METO]
nepenaBaHHs iHQOpMaLiHUX TTOTOKIB 3 BUKOPUCTAHHSIM TEXHOJIOTIi OPTOTOHANILHOTO YaCTOTHOTO
MYJIbTUILJIEKCYBAHHS, HUISIXOM afaITaljii i ONTUYHI CUCTEMU NIE€PENABaHHS 31 CIIEKTPAJIbHUM YIIiIJIbHEHHSIM

KaHaJliB, 1110 3abe3redye 3HMXEHHS HeO0XiIHOro 3HaYeHHsI CIIiBBiTHOIIEHHS "CUrHaJ /yM" 3i 30epesKeHHsIM



IIPOITYCKHOI 3IaTHOCTI B MEPEXKI; BIiepLIe 3alIPOIIOHOBAHO METOJ, ITPOTHO3YBaHHA MMOBIPHICHMX XapaKTEPUCTHK
ONTUYHUX TPAHCIIOPTHUX CHUCTEM 3i CIIEKTPAJIbHUM YILiIJIbBHEHHSIM KaHAJIB, SIKUI BPaXOBY€ CTPYKTYPHO-

(YHKLiOHAJIbHI IapaMeTpy MePEXi, 1110 1a€ MOXJIMBICTb MiBUIIATH CIIiBBiHOLIEHHS "CUTHaJ /IIyM" 17151

CTaHy KaHaJly IUISIXOM BHECEHHS [iarOHaJIbHUX BaroBUX KOe(illieHTiB B MAaTPUII0 CyMiXXHOCTI MEPEsKHOTO rpada,
ki MicTaTb iHdOpMaLlilo PO YacoBi Ta €eHEPreTUYHi IapaMeTpyu KOMYyTalliIHUX By3JliB OIITUYHOI TPAHCIIOPTHOI

CHUCTEMMU.

2. Object - the data flows transmission in all-optical telecommunication systems with wavelength division
multiplexing. Subject - energy parameters of the optical transport system with wavelength division multiplexing
that affect on the quality parameters of data flows transmission. Methods of research: the research was conducted
based on the probability theory assumptions and mathematical statistics, analysis and simulation, the laws of
boolean algebra, graph theory and the theory of information transfer. Theoretical and practical results: the model
of information flow switching in optical switching node using vector-matrix algebra was proposed, which reduces
the level of interchannel interference, by spatial diversity of interfering channels; the method of data flows
transmission with orthogonal frequency division multiplexing technology was improved by adaptation for the
optical transmission system with wavelength division multiplexing, which reduces the required value of signal to
noise ratio; proposed the method of stochastic characteristics prediction in optical transport systems with
wavelength division multiplexing, which allows increasing signal to noise ratio during network operation; improved
the routing method based on metric of the channel state by making diagonal weighting coefficients in the
adjacency matrix of network graph, which contains information about the time and energy parameters of optical
switching nodes.
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