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1. Incepranifine JOCIiIyKeHHs IPUCBSYE€HE PO3PO06JIeHHIO MeTO1iB GOPMYyBaHHS aHCAMOJIiB CKJIaJHUX CUTHAJIB
I,7151 KOTHITUBHUX T€JIEKOMYHIKaL[iTHUX CUCTEM, SIKi JO3BOJISIIOTh 301/IbIIMTY 00'eM aHCaMOJIiB Ipy 3a6e31eYeHHi
HU3bKOTO PiBHS 3aBajl MHOKUHHOTO JOCTyIy. [IpoBeeHo aHai3 LIsxiB 36i/blIeHHSI 06'eMy aHCAMOJIiB CKJIaIHUX
CHTHAJIIB JJ151 KOTHITUBHUX TesieKoMyHikaniiaux cucteM (KTC). BussieHo, 0 B3a€MOKOpeJIsLifiHI BJaCTUBOCTI
CUTHAJIB OJIHi€i CUCTEMMU SBJISIOTECS OCHOBHUM (DAKTOPOM, SIKUH BIIJIMBA€E HA BEJIMYMHY 3aBaJ] MHOKMHHOTO
noctyny (3M) B KTC. Bimomi meToau 60poThbu 3 3M]l He 3a6€31€4yI0Th 3HVKEHHS iX PiBHS [0 IPUMHSITHOTO
3HAYEHHSI IPYU BUIIQAKOBOMY TUMYaCOBOMY 3CYBi. [JoBeI€HO, 110 ONTUMAaJbHAM € BUKOPHUCTAHHS aHCaMOJIiB

CKJIAIHUX CUTHAJIiB HA OCHOBI MIOCJIiIOBHOCTEN 3 IOKPALlEHUMH B3a€EMOKOPEJISLiNHMMU BJIACTUBOCTIMU. MeTOo10



IYcepTauiiHOi po6OTH € po3pobyieHHS MeToxiB popMyBaHHS aHCaMbJ1iB ckinaaHux curHais ansg KTC, aki
IIO3BOJISIIOTH 301MbIIMTH 06'eéM aHCAMOJTiB TPU 3ab6e3neyeHHi Hu3bkoro piBHSA 3M]]. Briepiie po3po6ieHo MeTo
[I€pPEeCTAaHOBOK YaCTOTHUX €JIEMEHTIB CUTHAJIIB IIJISIXOM TIOBHOTO Iepebopy, SIKU [03BOJIsI€ 3011bIIUTU 00'eM
aHcaMmOJIiB CKJIaAHUX CUTHAJIIB B M pa3. CyTb METOMA MOJISITA€ y OPiBHSIHHI 3HAaY€Hb MaKCUMaJIbHUX BUKUIB
6iuHKX NemoCcToK QyHKLii B3aemHoi Kopesuii (PBK) curHasis, yTBOpeHUX NPy YaCTOTHIN ¢inbTpauii pisHUx
BUXIIHUX MOCJIIJOBHOCTEN B Pi3HMX CMYrax 4acToT. SIKIO y NPOLECi PO3PaxyHKiB BUSIBJISIETbCS CUTHAJI, B3AEMOJiS 3
SIKMM TIOpYLIy€E BiANOBiAHICTh YMOBU MiHIMaJyIbHOI 1107061, TO IOr0 BUKJIIOYAIOTh i3 MacHUBY 3HauyeHb. [lepecTaHoBKa
BiZ0YBa€THCS LJISIXOM IIOBHOTO IIEPEOOPY. YIOCKOHAIEHO MeTOH, (POPMYBaHHS aHCAMOJIiB CKIaAHUX CUTHAJIIB,
OTPUMAHMX IIJIIXOM IIEPECTAHOBKYU YaCOBUX iHTEPBAJIiB IIOC/iIOBHOCTEN HA OCHOBI LIEHTPOBAHOTO Py, IKUHI
BiIpi3HsETHCS Bif, BioMUX (POPMYBaHHSM LIEHTPOBAHOIO Psily HAa OCHOBI CEPEIHbOT0 3HAaUEHHSI MaKCUMaJIbHUX
BUKUJIB 6iuHKX nemocToK OBK, 3acTocyBaHHS SIKOTO [103BOJIsSIE 3HUBUTH PiBE€Hb 3aBafl MHOXKUHHOTO OCTYILY i
36inbpIIMTH 00’eM aHcambJis1. COpMOBaHi 32 TAKUM METOIIOM CHUTHAJIN MalOTh HU3BbKUH piBeHb 3M], Kuit
BM3HAYA€EThCS 3HAYEHHSIMU MaKCUMaJIbHUX BUKUTIB 6iuHMX nestocTok @BK. OTprumMas noganbuinii po3BUTOK METO],
(opmMyBaHHS aHCaMOJIiB CKJIaIHUX CUTHAJIiB, HA OCHOBI IIOCJIiJOBHOCTEN 3 NOKPAIEHUMU B3a€MOKOPEJISILIITHUMU
BJIACTMBOCTSIMY, SIKi OTPUMaHI MIJIIXOM CMYTOBOi (isbTpalii 3 nepecTaHOBKaMH, peali30BaHUI Ha OCHOBI BUIiJIEHHI
i3 CIIeKTpy MOCIiLOBHOCTEN PIBHUX CMYT 3 HACTYITHUM [1IePEHeCEHHSIM B CIIiIbHY 06J1aCTb 4aCTOT i OAAbIIUM
3aCTOCYBaHHSM I1IEPECTAHOBOK, 1110 103BoJIsle GOPMYBATH aHCaMOJIi CKJIaIHUX CUTHAJIB 3 HEOOXiAHUMY PiBHSIMU
MaKCHMMaJIbHUAX BUKUAIB 6iyHMX nemocTok OBK. [IpoBeeHO NOPiBHANIBHY XapaKTEPUCTUKY B3a€MOKOPEJISILIHUX
BJIACTUBOCTEN CUTHAJIB, y PE3yJIbTaTi SIKOi BUSIBJIEHO, 110 ¢(POPMOBaHi aHCaMOJIi CUTHAIIB, 32 METOJIOM
[IepPECTAHOBKY 4aCOBUX iHTEPBAJIiB OCIiOBHOCTEN HA OCHOBI LIEHTPOBAHOIO Py, MAIOTh Kpalli
B3a€MOKOPEJISLIIHI BJ1aCTUBOCTI HDK aHCcam6J1i Ha OCHOBI BiloMuX curHailis. [Ipyu LbOMY piBEHb MaKCUMAaJIbHUX
BUKUZIB 6iuHMX nemocToK @BK po3pobseHnx curHamiis Ha 7-12 % MeHIle TOKa3HUKIB BilOMUX CUTHAJIB.
[TpoBeneHO NMOPiBHSIBHY XapaKTE€PUCTUKY aHCaMbJIeBUX BIACTUBOCTEN CUTHAJIIB, HA OCHOBI [1OCJIiIOBHOCTEH 3
IIOKpallleHUMU B3a€MOKOPEJISIITHUMH BJIaCTMBOCTSIMY, SIKi OTPUMaH] MIJIIXOM CMyroBoi QisnbTpauii 3
[IepeCTaHOBKaMU 3 BifoMUMU curHasiamu. OTprMaHi pe3ysbTaTy [I0Ka3yITh, 10 cPOPMOBaHi aHCaMOJli CUTHAJIIB
MaloThb 6inblIMil 06'eM (Ha 16-26 %) y OPiBHSHHI 3 aHCAMOJISIMU Ha OCHOBI BiJOMMX CUTHaJliB. PO3p0o6JieHi curHanu,
IIOLIiJIbHO 3aCTOCOBYBATHU IIPU OBiIbHIN KisibKOCTi a60HEHTIB. [Ipu 1jpomy nosiocy ¢inpTpalii noTpibHO 06MpaTH B
niarnasoHi Bix 0,1% no 2% Big 3arajbHOI LIMPUHUA OCHOBHOI MEJIIOCTKY CIIEKTPY IOCJIIOBHOCTEN 11 IPAKTUYHOTO

3aCTOCYBAHHS B KOTHITUBHUX TEJIEKOMYHIKALIMHAX CUCTEMAX.

2. The dissertation research is devoted to the development of the formation methods of complex signal ensembles
for cognitive telecommunication systems, which allow increasing the volume of ensembles while providing a low
level of multiple access interference. The analysis of ways to increase the volume of complex signal ensembles for
cognitive telecommunication systems (CTS), was performed. It is revealed that the intercorrelation properties of
the signals of one system are the main factor influencing the value of the multiple access interference (MAI) in the
CTS. Known methods of struggle with MAI do not reduce their level to an acceptable value in case of accidental
temporary shift. It is proved that the use of ensembles of complex signals based on sequences with improved
intercorrelation properties is optimal. The purpose of the dissertation is to develop methods for forming
ensembles of complex signals for CTS, which allow to increase the volume of ensembles while ensuring a low level
of MAL For the first time, a method of permutation of frequency elements of signals by complete search was
developed, which allows increasing the volume of complex signals ensembles by m times. The essence of the
method is to compare the values of the maximum emissions of the side lobes of the cross-correlation function
(CCF) of signals, formed by frequency filtering of different output sequences in different frequency bands. If in the
process of calculations, a signal is detected, the interaction with which violates the compliance of the condition of
minimum similarity, it is excluded from the array of values. Permutation occurs by complete search. Improved
method of forming of complex signals ensembles obtained by permutation of time intervals of sequences based on
a centered series, which differs from the known in formation of a centered series based on the average value of
maximum emissions of side lobes of CCF, which reduces the level of multiple access interference and increase the
ensemble volume. The signals generated by this method have a low level of MAI, which is determined by the values



of the maximum emissions of the side lobes of the CCF. The formation method of complex signals ensembles,
based on sequences with improved intercorrelation properties, which are obtained by bandpass filtering with
permutations, implemented on the basis of selection from the spectrum of sequences of equal bands with
subsequent transfer in the common frequency domain and the subsequent application of permutations, which
allows you to form ensembles of complex signals with the required levels of maximum emissions of the side lobes
of CCF. The comparative characteristic of intercorrelation properties of signals is studied, as a result of which it is
revealed that the formed signal ensembles, by the method of permutation of time intervals of sequences on the
basis of the centered series, have better intercorrelation properties than ensembles on the basis of known signals.
The level of maximum emissions of the side lobes of the CCF of the developed signals is 7-12 % less than the known
signals. The comparative characteristic of ensemble properties of signals, on the basis of sequences with the
improved intercorrelation properties which are received by a bandpass filtering with permutations with known
signals is studied. The obtained results show that the formed ensembles of signals have a larger volume (by 16-26
%) in comparison with ensembles based on known signals. Developed signals should be used with any number of
subscribers. The filter band should be selected in the range from 0.1 to 2 % of the total width of the main lobe of
the sequence spectrum for practical use in cognitive telecommunications systems.

Jep>kaBHHH peecTpaniiiHuil Homep [iP:

IIpiopuTeTHHI HanIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLilHOI AiJIBHOCTI:
ITizcyMKH BOCTiI>KEeHHS:

Iyo6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasiIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxoponHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHs pe3yJIbTaTiB AHcepTalii:

3B'A130K 3 HAYKOBHMH TEMaMH:

VI. BizoMmocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. JIuceuyko Bononumup IleTposBuy

2. Lysechko Volodymyr

KBasigikamis: k.1.1., 05.12.02
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoAKeHHSI:

dopma BiracHoCTI:



Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OIOHEHTH
BaacHe IlpizBume Im's I1o-6aThKOBI:

1. CepkoB Osekcanap AHATOJINOBUY

2. Serkov Oleksandr Anatoliyovich

KBasigikamnis: n. 1. 1., 20.02.14
InenTudikarop ORCID ID: He 3acrocosyerscs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3HaxoO KeHHS:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Knnumaim Muxaino MukoJsiaiioBuy

2. Klymash Mykhailo Mykolaiovych

KBasigikanis: n.1.1., 05.12.02
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa indpopmamuist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma BiracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZoOMOCTi



BaacHe IlpizBumie Im's ITo-6aTbKOBI
TOJIOBH pajgu

BiiacHe IIpisBuie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOrO Ha 3acCimaHHi
BignoBigasbHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peeCTpallilo HayKOBOIi

OisIIBHOCTI

[Tpuxoppko Cepriii IBaHOBHY

[Mpuxonpko Cepriit IBaHOBKY

IOpuenko T.A.



