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1. MeTtop, cuHTE3y aHCaMOJIiB CKJIAIHUX CUTHAJIIB AJ151 TEJIEKOMYHIKAL[iHHUX CUCTEM 3 KOJOBUM PO3AiNIEHHIM

KaHaJIiB

2. The synthesis method of wideband signals ensembles for telecommunication systems with code division
multiple access

Pedepar:

1. 1. O6'exT mocmimkenHs - npouec GOpMyBaHHS aHCAMOJIIB CKJIAIHUX CUTHAJIB JJIs1 CUCTEM PaZio3B'sa3Ky 3 KOLOBUM
pO3JieHHIM KaHailiB. MeTa JociiKeHHs - HifBUulleHHs e(peKTUBHOCTI TeJIeKOMYHIKaL[iiHUX MepeX 3 KOJJOBUM
PO3[iJIeHHSIM KaHaJliB 32 PaxyHOK 306i/IblI€HHS 00'eMiB aHCaMOJIiB CKJIaIHUX CUTHAJIIB i3 HU3bKUM pPiBHEM 3aBa]|
MHOXMHHOTO AOCTYIly. MeToay AOCIiIKEHHS: METOIM CTaTUCTUYHOI TEOPIi 3B'43KyY, TEOPii UIMOBIDHOCTEN i
BUIAIKOBUX ITPOLIECIB, YMCJIOBI METONIY OOPOOKU eMITIPUYHUX JaHUX, METO/IM iMITalilTHOTO MO EMIOBAHHS,
MaTeMaTU4HOi cTaTUCTUKU. HaykoBa HOBu3Ha: 1) Briepiue po3po6seHo MaTeMaTUYHY MOJEJb Ipolecy (popMyBaHHS
KOJIOBUX IOCJIiIOBHOCTEN KOPOTKUX BiZ€OIMIIYJIbCIB, IKa LO3BOJI€ BUSHAYUTH I1€Piof IPOXOIKEHHS IMITyJIbCiB B
MIOCJIiJOBHOCTSIX aHCAMOJIiB CKJIQIHUX CUTHAJIIB 3 ypaXyBaHHSM KiJIbKOCTi Ta TPUBAJIOCTI BiJI€0iMITyJIbCIB,

IIpeJCTaBJIeHUX 3a IONIOMOTOI0 anpokcumaliii pyHkuii Xesicaiga. Lle 103BoJsisse CUHTE3yBaTU aHCaMOJIi CKIaIHUX



CHTHAJIIB 3 MQJIUM PiBHEM B3a€MHOI KOpeJIsLii, o mifBuinye e(peKTUBHICTb TEJIEKOMYHIKALiTHUX MEPEX 3 KOLOBUM
pO3IineHHaIM KaHauiB. 2) OTpuMaB NOJAIbIINKI PO3BUTOK MeToT, GOpMYyBaHHS aHCAMOJIiB CKJIATHUX CUTHAJIIB 32
PaxyHOK 306i/IbLIIEHHS 06'eMy aHCaMOJII0 TIOCIiJOBHOCTEN IIPU HE3MIHHOMY PiBHi 3aBaj, MHOKMHHOTI'O JOCTYILY, SIKUI
BiZIpi3HS€TLCA Bifl BiTOMUX BBEIEHHIM IIPOLELYPHU NIEPECTAHOBKY YaCOBUX IHTEPBAJIiB B KOJOBUX MTOCIiZOBHOCTSX,
IO [103BOJISE MigBUIINTY €PEeKTUBHICTb T€IEKOMYHIKAL[IHHUX MEepPeX 3 KOLOBUM PO3iJIEHHIM KaHaJiB. 3)
YmockoHasneHO MeTOo I, IEPECTaHOBOK YaCOBUX iHTEPBAJIiB MOCiJOBHOCTEN aHCAMOJII0 CKJIaIHUX CUTHAJIIB 32
PaxyHOK BpaxyBaHHS iX B3a€MOKOPEJISLIHUX BJIaCTUBOCTEN 1IIJISIXOM II€PECTAaHOBKU YaCOBUX iHTEPBAJIiB
MIOCJIiJOBHOCTEN KOPOTKHUX Bifl€OiMIIYJIbCIB, 1O O3BOJISIE MigBULIUTY €(PEeKTUBHICTh TEJEKOMYHIKaLITHUX MEPEX 3
KOJJOBUM PO3isIeHHsIM KaHaliB. [[pakTUyHi pe3ysbTaTu: - CTBOPEHi IIpOrpamMHi 3acobu, siKi peasisyloTh aJlrOPUTMU:
(opMyBaHHS NI€PECTAaBHUX aHCAMOJIiB KOJOBUX I1OCJIiJOBHOCTEN 3 HU3bKUM PiBHEM 3aBaJi MHOXKUHHOTO JOCTYILY;
IepeCcTaHOBKY YaCOBUX iHTepBaJiB NOCiJOBHOCTEH aHCAMOJIIO CKIIaTHUX CUTHAJIIB [IJ1S1 CUCTEM PaZiio3B'sSI3KY 3
KOZOBUM PO3/IiJIEHHSIM KaHaJliB. PO3p006JIeHO IPAaKTUYHI peKOMeHAallii o040 BUOOPY NapaMeTpiB CKIaAHUX
CUTHAJIiB, OTPMMAHUX Ha OCHOBi KOJOBUX MOCJiTOBHOCTEN 3 IOKPALEHMMY B3a€EMOKOPEJISLiHMUMI BJIACTUBOCTSIMU
17151 3a0e3M1eYeHH s 3aJJaHOT0 PiBHS 3aBaj, MHOKMHHOIO NOCTYIY. ['ayy3b BUKOPUCTAHHS - T€JIEKOMYHIKalilHi

CHACTEMU Ta MEPEXI. (IUB. IPOLOBKEHHSI)

2. 3. The object of study - the formation of the wideband signals ensembles for radio communication systems with
code division multiplexing. The aim - to improve the efficiency of code division multiplexing telecommunication
networks by increasing volumes of wideband signals ensembles with low multiple access noise. Methods: methods
of statistical theory of communication, probability theory and stochastic processes, numerical methods for
empirical data processing, methods of simulation, mathematical statistics. Scientific novelty: 1) It was first obtained
the mathematical model of the formation of code sequences of short pulses, which allows to determine the period
in the sequence of wideband signals ensembles considering the number and duration of pulses, which are
represented by the Heaviside Step function approximation. This allows synthesize an ensemble of wideband
signals with low cross correlation, which increases the efficiency of telecommunication networks with code
division multiplexing. 2) It was further developed of the wideband signals ensembles forming method by increasing
the volume of the ensemble of sequences at a constant level of multiple access noise, which is different from the
known using permutation procedure of time intervals in the code sequence, which improves the efficiency of
telecommunication networks with code division multiplexing. 3) It was improved the permutations of time
intervals of wideband signals ensembles sequences method by taking into account their cross-correlation
properties by permutation of the time intervals of short pulses sequences, which can improve the efficiency of
telecommunication networks with code division multiplexing. Practical results: - created software that implements
algorithms: - of code sequences ensembles forming with low multiple access noise, - permutation of time intervals
of sequences of wideband signals ensembles for radio communication systems with code division multiplexing.
There were developed the practical recommendations on the choice of wideband signals parameters derived from
code sequences with improved cross-correlation properties for a given level of multiple access noise. Area of
application is telecommunication systems and networks.
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