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Pedepar:

1. MeTa: po3po6JyieHHSI MOZIeJIel Ta METOIiB PO3PaxXyHKY XapaKTepUCTUK CUCTEM Tepeaadi MrPOKOCMYTrOBOro
IOCTYITy /1J1s1 OOIPYHTYBaHHS peKOMeHAllill 3 T0OyIOBU MepeX AOoCTyIy 3a TexHosorielo PLC/BPL 3 ypaxyBaHHSIM
crienpiky BiTYN3HSHUX MEPEX €JIEKTPONOCTAYaHHs i eJ1eKTponpoBoaKu. O6'eKT: Ipoliecy Nepefadi CUrHaliB
MeperKaMu eJIEKTPOIIOCTaYaHHs i JOMOBOI €JIeKTPOIPOBOJIKY 3 BUKOPUCTAHHSM TexHosoriit PLC /BPL. TIpegmer:
mogedti i xapakrepuctuku CII Mepeskamuy e1eKTPOINIOCTa4aHHS i €J1eKTPONPOBOAKY 3 BUKOPHUCTAHHSIM TEXHOJIOTIN
PLC/BPL. HaykoBa HOBU3HA Ta [IPAaKTUYHE 3HAUYE€HHS OTPMMaHUX pe3yJibTaTiB: Briepiie po3pobaeHo MeTox
MopemoBaHHs M/IE 3 ypaxyBaHHSIM iXHbOI crieniudiky, OCHOBaHMM Ha IE€KOMIIO3ULlii JIAHI[IOTiB €JIEKTPOIIPOBOIKY i
o0y i0Bi MaTpuLli po3ciloBaHHS. Briepie 3arpornoHOBaHO METO], PO3PaxXyHKY €JIeKTPUYHUX [1apaMeTpiB Iepenadi
IBO>XKWJIbHUX NpoBoziB Tumy I1I1B i AIITIB, ocHOBaHuUi1 Ha Teopii NOBIUX JIiHil, i BUBHaY€HO allpOKCUMYIOYi PYyHKILiI
[IOTOHHMX ITapaMeTpiB epefadi. Y0CKOHAJIEHO METOJ, PO3PaxyHKY iHTepdepeHLiHMX 3aBa]l, 10 AO3BOJISIE
PO3PaxoByBaTHU CIiBBiHOIIEHHS €(EKTUBHUX 3HaUY€Hb iHTEP(EPEHLINHNX 3aBa, i CUTHaJIy Ha BxoAi npuiimayva CI1

BPL 3a noBisibHUX 33j@aHNX 3HAYEHb IIOTY>KHOCTI [TepeaBaHoro curnany Ha Hecydux CII BPL. YiockoHaneHO MeTOx



ouinky mBuaKocTi nepenadi CIT BPL 3 ypaxyBaHHSIM iHTep(epeHLiIHNX Ta aIUTUBHUX 3aBajl. Briepiie po3po6sieHo
mogens CII BPL 3a rexnonoriew nepegadi OFDM 3srigHo 3 Pekomenpauismu MCE-T G.9960, G.9964, po3paxoBaHO
IIOTY>KHICTb iHTepdepeHiiinux 3aBan Ha Hecyuux CIT BPL 115 TunioBux ¢pparmeHTiB posranyxeHoi MJIE, orpumani
OLIiHKM LIBUAKOCTI Ilepeadi B MepexXi JOCTYIy 3 ypaxyBaHHSIM iHTep(pepeHUiNHNX Ta afUTUBHUX 3aBajl. MeTo[
MOJIEJIIOBAaHHS BiTYM3HSIHMX MepeX esiekTponocTtadaHHd i MJIE 3 ypaxyBaHHSIM iXHbOI crieniuiku JO3BOJIsIE
BM3HAYUTY [TApaMETPH Nepeiadi MixK OKpEMUMH II0JII0CAMU PO3TajlyKEHOI €JIEKTPOIIPOBOAKU. MeToz MOKHa
BMKOPHUCTOBYBATH Iifl, 4ac NoOyA0BU Ta IpoeKkTyBaHHS Mepex I11]] 3a rexHosorielo PLC/BPL. Anpokcumytoui
(YHKLiI IOrOHHUX NapaMeTpiB nepenadvi nposois Tumy I1I1B i ATIIIB n03BOJISIOT BUBHAYMTY NIEPENATHY (PYHKILIO
OIHOPIHOTO Bifpi3Ka eJeKTPONPOBOLIKY i BUKOHATU MOJeI0BaHHA xapakTepuctuk CI1 mig yac ix mocmimkeHHs.
[TapameTpu nepepadui nposogis tuity I[1T1B i AIITIB y mianasosi yactot Bif 1 MI'n go 32 MI'y noTpi6Hi nys
IpoBefeHHs MogeoBanHs mepex L1]] 3a TexHosorisimu PLC /BPL. BcTaHOB/IEHO, 10 pO3rajay>kKeHa 10MOBa
€JIEKTPOIIPOBOJKA Y Pasi MiJMUKaHHS Ta/a00 BUMKHEHHS] HAaBaHTaXEHb [0 i OJII0CIB peiCcTaBIIsie COO0I0
HecTallioHapHy HanpsiMHy cucteMy. Mogesnb CIT BPL Ta MeTonu po3paxyHKy iHTepdepeHIiiiHMX 3aBaji MO>KHA
BHMKOPHCTOBYBATH JJ151 pO3p0O0JIEHHSI HOPMAaTUBHUX JOKYMEHTIB 3 IPOEKTYBaHHS i ekcIulyarauii mepex L1]] 3a
texHoJiorieto PLC /BPL. Po3po6sieHi METOIM MOZEIOBAHHS MEPEX AOCTYIY i o6angHanH L]l 32 TeXHOJIOTisIMU
PLC/BPL MOXyTb OyTH BUKOPUCTaHI 11 JOCiIKEHHS MepcreKTUBHUX TexHoiorii ]I Xapakrepuctuku CIT BPL
3 ypaxyBaHHSM iHTep(epeHLiNHNX Ta aAUTUBHUX 3aBajl BXJIUBI 1151 pO3pOOKM peKOMEHIalliil 3 eKcIIyaTallii
mepex L] Ha ocHOBi BiTdn3HaHUX MIIE. PekomeHpanii 3 no6ynosu mepex L] 3a texnosnorisimu PLC /BPL mo>xHa

BUKOPUCTOBYBATH IIPU IJIAHYBaHHI PO3BUTKY i IPOEKTYBaHHI LIMX MEPEXK.

2. The purpose: development of models and methods of broadband access (BA) transmission systems (TS)
characteristics calculation for justification of recommendations for the construction of access networks using
PLC/BPL technologies taking into account the specificity of domestic electric power and wiring networks. Object:
processes of signals transmission over electricity networks and building wiring with using PLC /BPL technologies.
Subject: models and characteristics of systems of transmission over electric power and wiring networks with using
PLC/BPL technologies. Scientific novelty and practical significance of the obtained results: First the building
electric wiring networks (BEWN) modeling method taking into account their specificity, based on circuit wiring
decomposition and construction of the scattering matrix is developed. First method of calculation of electric
transmission parameters of two-core wires of I1TIB and AIIIIB types, based on long lines theory, is proposed, and
approximating linear transmission parameters functions are defined. Interference calculation method is enhanced
that allows to calculate the ratio of the effective values of interference and the signal at the receiver input of TS
BPL for arbitrary given values of the power of the transmitted signal on the TS BPL carriers. First model of T'S BPL
based on OFDM technology according to ITU-T G.9960, G.9964 Recommendations is developed, interference
power on the TS BPL carriers for typical fragments of branched BEWN is calculated, estimations of data
transmission rate in access network taking into account interference and additive noise are obtained. The method
of modeling of domestic electric power networks and BEWN taking into account their specificity allows defining
transmission parameters between separate poles of branched wiring. The method can be used in the construction
and designing BA networks based on PLC/BPL technology. The approximating functions of linear transmission
parameters of III1B and AIIIIB types wires for frequency band from 1 MHz to 32 MHz are necessary for modeling
BA networks based on PLC/BPL technology. It was found that branched building electric wiring when connecting
and / or disconnecting the load to its poles is a non-stationary directing system. TS BPL model and interference
calculation methods can be used for development of normative documents on the design and maintenance of the
BA networks based on PLC/BPL technology. The developed method of modeling of access networks and BA
equipment based on PLC/BPL technologies can be used for research of prospective BA technologies. The TS BPL
characteristics taking into account interference and additive noise are important for development
recommendations for the maintenance of the BA networks based on domestic BEWN. The recommendations for
the construction BA networks based on PLC/BPL technologies can be used in these networks evolution planning
and designing.
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