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Bu6ip migxoxy A0 BU3HAYeHHS HeoOXiTHOI
MPOMYCKHOI 3IaTHOCTi TAa MPOAYKTHBHOCTI
o0aaxHanHs 17151 Mepexk SOHO

Cyuacui Mepexxi SOHO (Small Office/Home
Office) moeqHYIOTh JOMOrOCIIONAPCTBA Ta Maji odicu.
[IIBunke po3MIMpeHHS BiATaJieHOI Mpalli, MOTOKOBUX
MeJlia Ta IPUCTPOIB IHTEPHETY pedei 3MIHIOE CTPYKTYPY
tpadika. Lls Tpanchopmaiis Mae TpsAMHN BIUIHB Ha
BUMOTH JIO TIPOITYCKHOI 3JaTHOCTI Ta MPOIYKTHBHOCTI
00pOOKH ITaKeTiB.

®dopMaizoBaHO KpHTepii, 3a SKAMH MOXKHA
CHPOIIYBaTH PO3PaxXyHKH IPOIYCKHOI 3MAaTHOCTI TpH
npoektyBaHHi Mepex SOHO 0e3 BTpaTu MpakTHIHOL
3HAYMMOCTI, 30KpeMa BCTAHOBHUTH YMOBH, 3a SKHX
JIOIYCKA€ThCA 3HEXTYBATH 3BOPOTHUM TpadikoMm i
ciIykOOBIMH 3arOJIOBKaMU TP BUOOp1 HPHUCTPOIB 3
KOHCEPBATHBHHM 3aITaCOM.

3acTOCOBaHO aHANITHYHY MOJENh MHOKHHKIB
Ui iHTerpamii Ciy)kOOBHX BHUTpaT Ta acUMeTpil
Tpadiky. BHKOHAHO KpPUTHYHHIA OIS TaTepPHIiB
Tpadiky, THIIOBOI acuMeTpii Ta BIUIMBY IIOTOKIB
MYNbTHME]Iia i XMapHUX CepBICiB. Y THIIOBOMY ClieHapii
ciyx0oBa iH(opMallis NPOTOKONIB Ta BIUIUB acUMeTpil
Tpadiky GopMyIOTh JOAATKOBE HABAHTAKEHHS TOPAIKY
10-30 %. IIpu 3axynanaHHI 3anacy BiJi TPbOX O LIECTH
pasiB Ie BIAXWICHHS HE 3MIHIOE MPAKTUIHUX BICHOBKIB
mI0JI0  Kjacy  OOJaJHaHHS,  BPaxoBYKOUH,  LIO
NPOAYKTUBHICT MEPEKEBUX PUCTPOIB Ma€ 3aJI€KHICTh
MOJIOHOTO TOPSIIKY BiJl YBIMKHEHHS JOJaTKOBUX
¢GbyHK1IINH 00po0OKU Tpadiky.

3anporoHoBaHa MOJENb MHOXKHHUKIB  Ja€
KpPUTEpil IepeBipKH JIOIMYCTUMOCTI POHOHOBAHOTO
crnpomieHHs. Popmalti3oBaHO KpHUTEpid JOmycTHMOCTI
CHPOIIEHHS OIHKK IPOIMYCKHOI 3JIaTHOCTI Ha OCHOBI
CIIBBIJIHOLIEHHS MIDK MHOXXHHUKOBOIO HaJI0aBKOK Ta
3aJjaHuM  3amacoM.  Takuit  miaxig — 3MeHIIye
TPYILOEMKICTh TPOEKTHUX PO3PaXyHKIB Ta MiHIMI3ye
pu3uK BUOOPY HaaMipHO aoporux pimieHb. OTpumaHi
BUCHOBKM oOMexeHi TumoBumMu SOHO cuenapisimMu.
TTomanbmn JIOCII JOKEHHS MOXYTb BKJIIOYATHA
CTATUCTAYHE MOJIEIIIOBAHHS mikiB i BIUIVB
KOPOTKOYaCHUX HABAHTAXCHB.
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METHODS OF FORMING ENSEMBLES
OF COMPLEX SIGNALS BASED ON TIME-
FREQUENCY PARAMETER OPTIMIZATION
FOR COGNITIVE WIRELESS
TELECOMMUNICATIONS

The continuous growth of wireless data traffic
and the widespread adoption of cognitive networks
create new requirements for the reliability and
throughput of telecommunication infrastructures. In such
conditions, the central scientific problem is the formation
of ensembles of complex signals with improved
correlation and spectral properties, ensuring both low
interference levels and sufficient ensemble volume for
multiuser access. Traditional methods of ensemble
generation, which rely mainly on time interval
permutations or simple linear filtering, face significant
limitations: they are sensitive to stochastic disturbances,
fail to adapt to nonlinearity in real propagation channels,
and often stagnate in local extrema of the optimization
landscape.

To address this challenge, the dissertation
develops a novel hybrid optimization approach based on
the integration of stochastic global search with two
complementary local methods: gradient descent and the
Levenberg—Marquardt algorithm. The rationale behind
this integration is rooted in their distinct strengths:
gradient descent provides steady iterative refinement
with guaranteed reduction of error, while the Levenberg—
Marquardt method combines the robustness of gradient
descent with the fast convergence of second-order
techniques. By combining them into a sequential
optimization framework, the method ensures both global
exploration and local precision.

The proposed methodology consists of several
key stages.

1. Initial signal segmentation in the time
domain, where signals are decomposed into intervals of
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