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1. Po6oTa npucBsiueHa po3pooLi MeTomo1orii tngppoBoi 06pOOGKY CUTHAIIB /1J1S1 CTBOPEHHS IEPCIIEKTUBHUX
[IPOrpaMHO-KOHQIrypoBaHUX TeJEKOMYHIKalilHUX CUCTEM, 110 € aKTyaJIbHUM i EKOHOMIYHO OOI'PYHTOBaHUM
HaIpsIMOM PO3BUTKY HayKu Ta TEXHIKM Ha Cy4yaCHOMY eTalli. Briepiie po3po6sieHO MeTOJ, 3HVMKEHHS KiJIbKOCTi
onepauii utuppoBoi 06POOKM CUTHAJIB B YACTHHI 361/b1IeHHS] €(PEKTUBHOCTI i JOCTOBIPHOCTI Nepepadi iHpopmaliii,
BiIMIHHOIO OCOBJIMBICTIO SIKOTO € BUKOPUCTAHHS 3aIIPOIIOHOBAHOTO OPTOHOPMOBAHOI'O PO3PillKEHOTO
IIepeTBOPEHHS, 110 [103BOJIsl€ ePEeKTUBHO 3MEHIIYBATH KiJIbKiCTb onepauiil 11udpoBoi 06po6KY CUTHAJIIB B
3aj1e>XXHOCTI Bi po3amipy OFDM-kanpy npu BukoHanHi itepauiil B [IKTKC. Briepuie po3po6yieHO MOZesb
ONTUMAJIBHOTO BUOOPY (pa3oBoro koedillieHTa 6e3 nepeaucKpeTusallii, BigMiHHOI 0COOIMBICTIO SIKOi €
BHMKOPHUCTaHHS TiJIbKK OJHOr0 rpada OpTOHOPMOBAHOI'O PO3PiIKEHOT0 IIEPeTBOPEHHS, 10 JO3BOJISIE JOCSIITU
IBOKPATHOT'O CKOPOYEHHS Nepenayi HaJJIMIKOoBUX 0iT iHdopMaliii npu ix uudposiii 06pobLi B peasbHOMY 4aci 6e3
BMKOPHMCTAaHHS NlepeayucKpeTusanii. HaaHo noganbioro po3BUTKY MOZE MaTPUYHOTO IePEeMEXYBaHHS, B YaCTUHI
3HVKEHHA Aii IMITyJIbCHUX IIPOMUCIIOBUX 3aBaf, B SKiil 3aIIPOIIOHOBAHO OPTOHOPMOBAHE PO3PiAKEHE NTePETBOPEHHS
3 6iT-peBepCUBHUM IlepeMeXXyBaHHSIM L1(POBOi IOCIIIOBHOCTI, 110 HA BiAMiHY BiJl iCHYI0UMX 3MEHIIY€E KiIbKiCTb
onepauiii ntupposoi 06pobku curnanis [IKTKC i eekTrBHO npaijioe Npu c1abKux i cepefHix KaTeropisix
IIPOMUCJIOBUX 3aBa]l,. Briepie po3pobseHo MeTo criiibHOTO BUKopucTtaHHs Long Term Evolution Ta PowerLine
Communications TesiekoMyHiKaLiliHOI iHPPaCTPyKTypH, HAYKOBOIO HOBMU3HOIO SIKOTO € 3aCTOCYBAHHS B 6a30BOMY
nyJii ojHOro MOyJIsl LM(PPOBOi OOPOOKM CUTHAJIIB 3 JOTPMMAaHHIM YMOB Y€pryBaHHs 004YUCIIEHb, IKUI 3a0e3Ieyye
3MEHIIEHHs HaBaHTaXeHHs Ha IKT-iHdpacTpyKTypy i eKcIlyaTaliiiHuX BUTPAT TeJIEKOMYHIKaLiliHUX OIIepaTopiB.
YIOCKOHAJIEHO METOAVKY OLiHKM CTiMKOCTI TeJIEKOMYHIKALIMHUX CUCTEM [0 [IEPEBAHTAKEHHS, SIKA HA BiMIHY Bif,
BiZJOMUX BPaxOBY€E 3aBaHTaK€HHSI 0OYMCIIIOBAJIBHOTO pecypcy i cepenHill yac ouikyBaHHsI, IOTPIOHUM 17151
IIPOBEJEHHS onepaLiil 11dpoBOi 06POOKU CUTHAJIIB, 10 [O3BOJIMIIO MiTBUIIUTY €(PEKTUBHICTb [IpOLeCy

3a6e311e4eHHs SIKOCTi 00CyTOBYBAHHSI B MEPEXKAX YETBEPTOTO i I'SITOrO MOKOJIiHb.

2. The thesis is devoted to the development of the methodology of digital signal processing for the creation of
promising software-configurable telecommunication systems (SCTCS), which is an actual and economically
grounded trend in the development of science and technology at the present stage. For the first time, a method
has been developed to reduce the number of digital signal processing operations in terms of increasing the
efficiency and reliability of the transmission of information, the distinguishing feature of which is the use of the
proposed orthonormal sparse transformation, which effectively reduces the number of digital signal processing
operations depending on the size of the OFDM frame when performing iterations in the SCTCS. The model of
optimal block selection for reducing the peak factor of the power amplifier of the transmission part of the OFDM
system, which proposes the use of orthonormal sparse transformation with breakdown into the blocks of input
modified sequence, which, unlike the existing, does not increase the requirements of the hardware and software
complexity of the SCTCS. The further development of the model of the optimal choice of phase coefficient for
reducing the peak factor of the power amplifier, which uses orthonormal sparse transformations with the
definition of sets of phase sequences, which, unlike the existing ones, does not lead to an increase in the
complexity of the OFDM-algorithms. For the first time, a model of optimal phase-shift factor selection without re-
sampling was developed, the distinctive feature of which is the use of only one graph of orthonormal sparse
transformation, which allows to achieve a two-fold reduction of the transmission of excessive bits of information
in their digital processing in real time without the use of re-sampling. An improved model of matrix interleaving, in
part to reduce pulsed industrial disturbances, proposes orthonormal, rarely transformed with bit-reversible
interleaving of the digital sequence, which, unlike the existing ones, reduces the number of digital processing
operations of SCTCS signals and works efficiently in weak and medium categories of industrial interference. The
further development of the nonlinearity suppression model is developed to reduce impulse-induced industrial
disturbances, which uses orthonormal sparse transformation with the definition of the optimal quenching
threshold, which, unlike existing ones, does not increase the complexity of the OFDM-system execution
algorithms and works efficiently with powerful categories of industrial disturbances. The method of estimation of
the efficiency of functioning of telecommunication systems in conditions of interference, which, in contrast to the
known ones, takes into account the computational complexity of digital signal processing operations, has been



further developed. This enables the design of telecommunication equipment with the improvement of its
functioning. For the first time, the method of sharing Long Term Evolution and PowerLine Communications
telecommunication infrastructure with scientific novelty is the application of a single digital signal processing
module in the base pool, which complies with computing conditions, which provides reduction in the ICT
infrastructure and operating costs of telecommunication operators. Improved methods for assessing the stability
of telecommunication systems to overload, which, unlike the known ones, takes into account the loading of
computing resources, and the average waiting time is required for performing digital signal processing operations,
which has allowed to improve the efficiency of the process of providing quality of service in the networks of the
fourth and fifth generations.
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