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V. BimomocTi npo guceprauiio
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Tema gucepranii:
1. TligBuIIeHHS 3aBal03aXUILEHOCTI UM(PPOBUX CUCTEM 3B'SI3Ky Ha OCHOBI PO3ILINPEHHS CIIEKTPY TAIMEPHUX

CUTHAJIbHUX KOHCTPYKLM.

2. Increasing jamming protection digital communication systems based on spread spectrum signal timer structures

Pedepar:

1. O6'eKT BOCIIIPKEHHS - IPOL,ECU NIEPETBOPEHHS Ta KOJYBAHHS CUTHAJIIB, IO 3a0€3M1e4YyI0Th 3aBaJJ03aXUIIEHICTh
panioTexHIYHMX Ta TEJIEKOMYHIKaLilHUX cucTeM. [IpegmeT JocaimKeHHs -~ aHcambJ1i IyMOTIOiGHUX CUTHAJIIB Ha
OCHOBIi METO/IiB PO3LIMPEHHS CIIEKTPa TAMEPHUX CUTHAJIbHUX KOHCTPYKLiA. MeTony NOCIiIpKEHHS - METOAU
CTaTUCTUYHOI Teopii 3B's13Ky Ta Teopii iHpopmaliii, Teopii KOMOIHATOPUKH, TeOPii KOPEJISLINHOrO Ta CIIEKTPaJIbHOIO
aHaunidy, Teopii 3axucty iHpopmaliii, Teopii curHasnis, Teopii 3aBafOCTIKOro KOyBaHHS, TEOPil CTATUCTUYHOIO Ta
imiTanifinoro mogesntoBaHHs. TeopeTryHi i MPakTUYHi pe3ysIbTaTH: 3alPOIIOHOBAHI METOIY CUHTE3Y IYMOIIOAi6HUX
CUTHAJIIB IJ15 3aBaJj03aXUIIEHUX PaliOTEXHIYHNX Ta TEJIEKOMYHIKaLITHUX CUCTEM Ha OCHOBI HEMTO3ULIITHUAX
TaliMEPHUX CUTHAJIbHUX KOHCTPYKUIN [J11 MiABUIIEHHS [I0Ka3HUKIB 3aBaZOCTIMKOCTI Ta IPUXOBAHOCTI
nepenaBaHHsl; pO3p00JIeHO HU3KY IPOrpam IJIsl allapaTHO-IIPOTPaMHOT0 CMHTE3Y IIYMOIIOiOHMX CUTHAJIIB Ha

OCHOBi CyMiCHOT'0 BUKOPHCTAaHHS TAIMEPHUX CUTHAJIbHUX KOHCTPYKLiH Ta [1CEBAOBUIIAIKOBUX I1OCIIiJOBHOCTEH;



PO3pO6JIEHO i JOCTIIKEHO METOIN 0OPOOKY TAaMEPHOTO IYMOIIOLiGHOTO CUTHAJY HA OCHOBI KOPEJISILITHOTO
[IPUIOMY, 1O [aJI0 3MOTY BUAINATHA QPOHTHY 3HAYYIINX MOMEHTIB BiITBOPEHHS Y MeKaxX HEMO3NLiMHOI CUTHaJIbHOI
KOHCTPYKLii. HaykoBa HOBM3HA: OTpUMaJia NOAAJbIINAN PO3BUTOK TEOPisS TAMEPHOTrO KOJyBaHHS [1J1S 3aCTOCYBaHHS
ii B 3aBal03aXMIIEHMX CUCTEMAaX 3B'3Ky 3 LIMPOKOCMYTOBUMMH IIYMOINOAIOHMMHY CUTHAJIAMHU, 10 [aJI0 3MOTy
iHTerpyBatu rpouecu 3abe3nedeHHs 3aBaJOCTINKOCTi, EHEPTeTUYHOI Ta CTPYKTYPHOI IPUXOBAHOCTI B €UHY 3a11a4y;
BIlEplIe 3aIIPOIIOHOBAHO METOAU CUHTE3y Ta OO6POOKY IIYMOIIOiGHMX CUTHAJIIB i3 32CTOCYBaHHSIM HEIO3ULIHUX
TaliMEPHUX CUTHAJIbHUX KOHCTPYKUiH, 4Ki BiIPi3HAIOTBCA Bif] BiOMMX METO/IB PO3LIMPEHHS CIIEKTPA MO3ULIITHUAX
CUTHAJIIB Ta ix MPUIOMY, 11O A4AJI0 3MOTY MiJBUIIUTY TPMXOBAHICTh Ta 3aBA4OCTIAKICTb (PYHKLIOHYBaHHS
pPanioTexHIYHMX Ta TeJIEeKOMYHIKalliHUX CUCTeM; BIIEpIle 3alIpOIIOHOBAHO MeTo], GOPMYyBaHHS IPYIIOBOTO CUTHATY
Ta PO3[iJIEHHS CUTHAJIIB iHAWBINyaJbHUX KaHaJIiB Ha OCHOBI CYMiCHOIO BUKOPUCTAHHS HENIO3ULITHUX TaIMEPHUX
CHUTHAJILHUX KOHCTPYKLUIM Ta IICEBAOBUIIAIKOBUX MIOCIILOBHOCTEN, 1110 Ha BiAMIHY Bif] IO3ULIMHNUX CUTHAJIIB y
CHUCTEMAax 3 KOJIOBUM PO3[IiJIEeHHSIM KaHaJliB 30i/blye CTPYKTYPHY IPUMXOBAHICTh; 3alIPOIIOHOBAHO HOBUI METOJ
11o0y10BY 3aBaji03axUI€HOI CUCTEMU 3B's13KY Ha OCHOBI LIBUAKO]I N1CEBAOBUIIAIKOBOI 1epebyoBr pob0y0oi 4acToTH,
B SIKifl 3aCTOCOBYIOTbCS TAMMEPHI CUTHAJM 3 IIONIEPEeAHIM NPSIMUM PO3IIMPEHHSIM CIIEKTPa 33 JOIIOMOTOI0

IICEBIOBUINAIKOBUX [IOCIIAOBHOCTEH, 1O MiJIBUILYE €HEPreTUUHY Ta CTPYKTYPHY IPUXOBAHICTb.

2. Object of research - is the transformation and coding signals, providing noise immunity of radio and
telecommunications systems. The subject of research is ensembles of noise-like signals based on methods of
extension spectrum timer signal designs. Research methods is the methods of statistical communication theory
and information theory, combinatorics theory, the theory of correlation and spectral analysis, information security
theory, the theory signals, error-correcting coding theory, theory statistical and imitational modeling. Theoretical
and practical results: supposed method of synthesizing noise-like signals for noise immunity radio and
telecommunications systems based on nonpositional timer signal designs to enhance indicators of noise immunity
and secrecy transmission; it developed a number of programs for hardware and software synthesis of noise-like
signals based on compound timer signal constructions and random sequences; developed and researched methods
of processing the timer noise-like signals based on the correlation reception, allowing to allocate the front of
significant moments within the play nonpositional signal design. Scientific novelty: the theory has been further
developed the timer coding for its application in noise immunity of communication systems with broadband noise-
like signals, which allowed to integrate processes of providing noise immunity, energy and structural secrecy in
the single task; the first proposed methods for the synthesis and processing of noise-like signals with
nonpositional timer signal constructions, which differ from the known methods of expanding the range of
positional signals and their admission, which allowed to increase the secrecy and immunity of functioning radio
and telecommunications systems; the first proposed a method of forming the group signal and the separation the
signals of individual channels based on based compound uses of nonpositional timer signal constructions and
random sequences, in contradistinction to positional signals systems with the code division multiple which
increases structural secrecy; proposed a new method of constructing noise immunity of communication system
based on random adjustment of operating frequency adjustment, which uses timed signals from the preliminary
direct spreading using random sequences, which increases energy and structural secrecy.
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