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Pedepar:

1. O6'exT mOCHiIKEeHHs - Ipoliec MigBUIIeHHS 3aBaJOCTIMKOCTI epeaadi AUCKPETHUX MOBiIOMJIEHb 3
BMKOPHCTAHHSIM KaCKaIHUX KOJIOBUX KOHCTPYKLi 3 MOKPAIEeHUMU BIACTUBOCTSIMUA. MeTa JOCTiIKEeHHS -
iJBUILEHHS 3aBaIOCTIMKOCTI NIepeadi AUCKPETHUX IOBiJOMJIEHb HA OCHOBI BUKOPUCTAHHS KAaCKAaIHUX KOJOBUX
KOHCTPYKIIii1 3 [IOKpalleHUMH BJIACTUBOCTSIMU. MeToU NOCiI)KeHHs - MeTOAU auredpy Kopis, Teopii rnosis 'anya i
Teopii unces 11 po3podKHU i LOCTiAKEHHS KaCKaIHUX KOJOBUX KOHCTPYKL 3 IOKPAI€HUMU BIACTUBOCTSIMU;
METOAM CTaTMCTUYHOI TeOPii 3B'43Ky, TeOpii IMOBIPHOCTI i MATEMAaTUYHOI CTATUCTMKU [JIS1 DOCIIIIKEHHS
3aBaJIOCTIMKOCTI Nepeavi IUCKPETHUX MOBiJOMIIEHDb 3 BUKOPUCTAaHHSIM KaCKaJlHUX KOJOBUX KOHCTPYKLiii; METOU
Teopii aBTOMATIB i Teopii CKIaAHOCTI 11711 pO3pO6KHU MPOIO3Ullill o peasizallii KacKaJHUX KO/iB 3 TOKpalleHUMU
BJIACTMBOCTSIMMU i OLIIHKU CKJIQIHOCTI anroputmis. HaykoBa HoBM3Ha:1.BIoCKOHanIeHO MeTo, N0oOYyI0BY KacCKagHUX
KOJIOBUX KOHCTPYKIiH, 110 BiZlpi3HAIOTLCA Bif BiTOMUX aHAJIITUYHUM OIMCOM BHYTPIIIHbOI CTPYKTYPHU i

0COOJIMBOCTEN CUHTE3Yy KOJIOBUX CJIiB, 3aIIPOIIOHOBAaHNMU ayirebpaiyHuMu NpoLielypamMmu KOJIyBaHHS yepes



[IEPETBOPEHHS! €JIEMEHTIB CKJIAJIEHUX KOJIiB 3 yPaXyBaHHSM IIOTYKHOCTI andaBiTy CUMBOJIIB, 10 JO3BOJISIE
y3arajbHATU KaCKaJHi KOHCTPYKLi, SIKi CHHTE3YIOTbCS, Ha BUNAOK HEJBIMKOBUX MOCIIJOBHOCTEN 3 iTEpaTUBHUM
0OMIiHOM M'SIKMMU pillleHHSIMU. 2.BIOCKOHaIeHO MeTOo, M'SIKOT0 IeKOAyBaHHS KaCKaJJHUX KOIOBUX KOHCTPYKIiil 3
iTepaTUBHUM OOMiHOM M'SKUX PillleHb, SIKUH BifIpi3HSE€THCS Bill BiZOMUX METO/IB 3alIpONIOHOBAHOIO IPOLELYPOIO
(OopMyBaHHS CUCTEMU N1€PEBIPOYHNUX PiBHSIHD 3 HAOL/IBII JOCTOBIPHMMU KOJJOBUMU CUMBOJIaMU, OOUMCIIEHHSIM
M'SKUX pillleHb PO 3HaY€HHS JeKOJOBaHMUX CUMBOJIIB i iX iTepaTUBHUM OOMIiHOM, 110 JO3BOJISIE peasizyBaTu
LIBUJKE NEKOAYBAaHHS KOLOBMX CJIiB CKJIaEHUX KOAIB 10 KpUTEPilo MiHiMi3allii TOMUIKOBOTO IIPUAOMY CUMBOJIIB
iH(pOpMaLiTHOTO NOBiIOMJIEHHS i IPMCKOPUTY TaKUM YAHOM IPOLEC TypOO-IEKOAYBaHHS KaCKagHUX KOJIB.
3.0pep>xaB MOJaNbIINN PO3BUTOK METO, OLIIHKY 3aBaJOCTIMKOCTI Nepenadi JUCKPETHUX MTOBiTOMJIEHD B KaHAJax 3
BUIIAJIKOBO BUHUKAIOYVMMU [IOMUJIKAMU, SIKAH BiAPi3HSETHCS Bif, BiGOMUX 3aIIPONIOHOBAHOIO iTEPATUBHOIO
[IPOLENYPOIO CTATUCTUYHOIO TECTYBAHHS IIOCIIiLOBHOCTI, 10 IIPUMMAETHCA IJ151 EMIIIPUYHOL OL[iHKY BipOTiIHOCTI
IIOMWJIKU Ha 6iT Ha BUXOZi eKojepa IpyY 3ajaHiil MexXi JoBipuoro iHTepBay (TOYHICTb OL[iHKM), 10 AO3BOJISIE IIPU
(dikcoBaHOMY CIHiBBiIHOIIEHH] eHeprii curHany 10 CeKTPaJIbHOI MiIbHOCTI MOTY>KHOCTI IIYMY OJI€P>KyBaTU
IIOCTOBIpHI (i3 3a/1aHOI0 TOBiIPYOIO BipOTiHICTIO) 3a/I€>KHOCTI 3aBaflOCTIMKOCTI Iepeayi IMCKPEeTHUX MTOBiOMJIEHb.
[IpakTuuHi pesysnbraTit: 1.P03po6seHo anroputm rnodynoBY KaCKaJHUX KOJOBUX KOHCTPYKLIN 3 TOKPaIleHUMHU
BJIACTMBOCTSIMU. Po3po6ieHa CTPyKTypHa cXeMa IIPUCTPOIO 3aBaflOCTIMKOr0 KOLyBaHHSI i IpOrpamMHa peasisaliis 3
BUKOPUCTAHHSM KaCKaJHUX KOJiB 3 IOKPaL€HNMU BJIACTHMBOCTSIMU, AAaHi IPAKTU4YHI peKOMEHAallii 10 10ro
[IPaKTUYHOMY BUKOPUCTAHHIO. 2.P03p06JI€HO a/ITOPUTM [,EKOIYBAaHHS KACKaJHUX KOJOBUX KOHCTPYKIH 3
iTepaTuBHUM OOMiHOM M'SIKUX pilleHb. PO3po6sieHa CTPYKTYpPHa cxema MPUCTPOIO IEeKOAyBaHHS Ta ii mporpamHa
peasizallisi, BUBHaU€Hi peKOMeHalii 110 iX MpakKTUYHOMY BUKOpHCTaHHIO. 3.Po3pobiieHo imiTauiiiHy Moiesb KaHay
nepenayvi JUCKPETHUX I0BiJOMJIEHDb 3 BUKOPUCTAHHSIM KaCKaJHAX KOJOBUX KOHCTPYKLil i METOLY NEKOAYyBaHHS 3
iTepaTUBHUM OOMiHOM M'KMMH pilleHHIMU. Ofiep>KaHi eMIIiPUYHi 3aJ1€KHOCTI MIMOBIPHOCTI IIOMUJIKOBOTO
MIpUIIOMY CUMBOJIIB ITOBiIOMJIEHHS BiJl CIIiBBiIHOLIEHHS "CUTHAJI-IyM". BCTaHOBJIEHO, 1110 3aCTOCYBaHHS
3aIIPOINIOHOBAHMX KACKAJHUX KOJOBUX KOHCTPYKLiN O3BOJISIE 3MEHIINTY UMOBIPDHICTb IIOMUJIKYA JE€KOAYBAaHHA i
ozlep>kaTy eHepreTUYHUi Burpait 4,5 - 5,5 dB. 4.0TpuMaHi pe3ysbTaTi BUKOPUCTaHI B HAYKOBO-/IOCTIiIHUX
pob6oTax, sIKi IpOBOAATLCS B paMKax "KoHuemnii po3BUTKy TesleKOMyHiKalii B YKpaiHi", Ta MOXYTb OyTH BUKOPHCTaHi
B HaBYaJILHOMY ITIpPOLleci Ta HayKOBO-JOCiTHUX pob0Tax YKpaiHChKOi Jep>kaBHOI akaneMii 3a1i3HUYHOro

TpaHCIOPTY. ['ajly3b BUKOPUCTAHHS - T€JI€KOMYHIKaLiliHi CUCTEMU Ta MEPEXi.

2. Research object is process of increase of antijammingness of the discrete messages passing with the use of
cascades codes constructions with improved properties. Research purpose is increase of antijammingness of the
discrete messages passing on the basis of the use of cascades codes constructions with improved properties.
Research methods are the methods of algebra of codes, theories of the fields of Galois and theory of numbers for
development and research of cascades codes constructions with improving properties; methods of statistical
communication theory, probability and mathematical statistics theories for research of antijammingness of the
discrete messages passing with the use of cascades codes constructions; methods of automata and theory of
complication theory for development of suggestions on realization of cascades codes with properties and
estimations of complication of algorithms. Scientific novelty: 1. Method of construction of cascades codes
constructions, different from known by analytical description of underlying structure and features of synthesis of
codes words, by the offered algebraic procedures of encoding through transformation of elements of component
codes taking into account power of alphabet of characters, that allows to generalize the synthesized cascades
constructions in case of unbinary sequences with a exchange by the soft decisions. 2. The method of the soft
decoding of cascades codes constructions is improved with the exchange of soft decisions, which differs from the
known methods by the offered procedure of forming of the system of verifications equalizations with the most
reliable codes characters calculation of soft decisions about the value of the decoded characters and their
exchange, that allows to realize the rapid decoding of codes words of component codes on the criterion of
minimization of erroneous reception of characters of information message and to accelerate, thus, process of
turbo?-decoding of cascades.3. Got further development method of estimation of antijammingness of the discrete
messages passing in ducting with by chance nascent errors, different from known by the offered procedure of the



statistical testing of the adopted sequence for empiric estimation of probability of error on a bit on the output of
decoder at the set border of confidence interval (exactnesses of estimation), that allows at the fixed correlation of
energy of signal to the spectral closeness of power of noise to get reliable (with the set confiding probability) to
dependence of antijammingness of the discrete messages passing. Practical results: 1. The algorithm of
construction of cascades codes constructions is developed with the improved properties. A flow diagram is
developed devices of the antijamming encoding and programmatic realization with the use of cascades codes with
the improved properties, practical recommendations are given on his practical use. 2. The decoding algorithm of
cascades codes constructions is developed with the exchange of soft decisions. The flow diagram of device is
developed decodings and programmatic realization, recommendations are given on their practical use. 3. The
simulation model of channel of the discrete messages passing is developed with the use of cascades codes
constructions and method of decoding with a exchange by the soft decisions. Probabilities of erroneous reception
of characters of report empiric to dependence are collected from correlation "signal-noise". It is set that
application of the offered cascades codes constructions allows to reduce probability of error of decoding and to
get the power winning 4,5 - 5,5 dB. 4. Drawn on got results in-process researches, conducted within the
framework of "Conception of development of telecommunication in Ukraine", and can be used in an educational
process researches works of the Ukrainian state academy of railway transport. Industry of the use is the
telecommunications systems and networks.
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