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Pedepar:

1. Incepraniiina po60Ta CIIpsSIMOBaHA Ha BUPIlIEHHS aKTyaJlbHOI HAYKOBO-TEXHIYHOI 3a7jadi, 110 I10JISIrae B
BHUKOpHUCTaHHs (aKTopiaJbHOrO KOAYBaHHS JaHuX. LIs 3aava nepenbadyae HEOOXiAHICTb YIOCKOHAJIEHHS iCHYIOUHX
MeTO/IiB (haKTOpiaJbHOrO KOLYBAaHHS, CTBOPEHHS METOY IIOOYLOBU TE€JI€KOMYHIKalLliHAX CUCTEM Ha OCHOBI
HepOo37inbHOT0 GaKTOPiabHOTO KOAYBAHHS 3 TUHAMIYHMM PO3IOIiJIOM PECYPCiB MiXK KOPUCTyBauaMu CUCTEMU B
peKuMi peasbHOro 4acy. Y po6oTi IpoBeneHo aHali3 iCHyIYnX MeToiB (akTopiaJIbHOTO KOJIyBaHHS, 30KpemMa
(axKTOpiaJIbHOTO KOJy 3 BiTHOBJIEHHSIM JAHUX 32 NI€PECTaHOBKOIO, SIKMII [10Ka3aB, 1110 BOHU BPa3JjUBi JO TOMUJIOK
[IapHOI KPAaTHOCTI, TaKKX, 110 IPU3BOIATS 4O TpaHC(opMallii ofiHiei IepecTaHOBKU 3 03BOJIEHOI MHOKUHU B iHITY
[IePECTAHOBKY, 10 HAJIEXXUTh 1ill )K€ MHOXKMHI. 3 METO0 MiJBUILIIEHHS CTIMKOCTI (paKTOpiaJIbHUX KOAIB 10 TOMUJIOK

IapHOi KpaTHOCTI, cpopMyJIbOBAHO 3a5iady poOOTH, sIKa [10JIsArae y po3pooLi MeTOiB MiABUILIEHHS IOCTOBIPHOCTI



nepefaBaHHs JAaHUX Y CUCTEMax 3 HEPO3iIbHUM (aKTOpia/lbHUM KOJyBaHHSM. llle 0mHUM HanpsIMKOM
IOCTIiIKeHb, I0B’13aHUM 3 (PaKTOpiaJIbHUM KOIYBaHHSIM, € IIpoluiec GOpMYyBaHHS CUTHaJIbHO-KO0BOI KOHCTPYKILii
L7151 HEPO3[i/IbHUX METO/iB (PaKTOPiaJIbHOTO KOJIyBaHHSI, 30KpeMa (paKTopiaabHOro KOLYBAaHHS 3 BilHOBJIEHHSIM
JIlaHUX 32 IePECTAHOBKOIO, 110 O3BOJIUIIO O BUSIBJISITH Ta BUIIPABJISTU IOMUJIKU Majloi KpaTHOCTI. 3 METOI0
3abe3nedyeHHs 6a’KaHOTO PiBHS IOCTOBIPHOCTI IlepeaBaHHsI JaHUX Ta MaKCUMadli3alii mBUIKOCTI Koay, 610
cpopMyIbOBAHO HACTYIIHY 33/1a4uy AUcepTaLiliHOI pobOTH, sIKa NoJsirae y po3pobui meTony GopMyBaHHS
CHTHAJIbHO-KOJ0BOI KOHCTPYKLIi /1711 CUCTEM 3 (aKTOpiabHUM KOAYBAHHS 3 BiTHOBJIEHHSIM JAaHVX 32
[I€PECTAHOBKOIO. [IpoaHani30BaHO METOAM KOJyBAaHHS Ha OCHOBI 3TOPTKOBUX KOZiB Ta METOAY HA OCHOBI KACKaJHUX
KOJiB. AHaJIi3 3rOpTKOBUX KOZiB [10Ka3aB, 110 c)OpMOBaHa KOJ0BA [IOCIIiIOBHICTb MICTUTh iHPOpPMaILIiliHi CUMBOIU Y
BiIKPUTOMY BUIJISIT, @ TAKOXK MAlOTh MIBUIIKICTb KOAY, sIKa He nepeBuinye 1/2. Y Toi >xe yac, KacKaiHi Kogu, 3a
PaxyHOK [OCJIiIOBHOTO BUKOPUCTAHHS [I€KiJIbKOX KOZiB, 1O3BOJIIIOTh BUPIIIUTY IPO6JIEMY 3aXUCTy iHPopmaliii Bif
HECaHKI[iOHOBAHOT'O YUTAHHSI, ajieé BHOCATD JAOJJaTKOBY HAJJIMIIKOBICTh, @ TAKOX 30iJIbIIYIOTh allapaTHi BUTPATH.
BukoHaHU aHai3 Jjae 3MOry 4iTKo cpOpMyII0BaTH HACTYIIHY 33724y NUCEPTALiHOIO AOCHII)KEeHHS], SIKa T10JI1rae y
PO3po0Li METOMIB AEKOAYBAHHS (PAKTOPiaIbHUX KOJB 3 BillHOBJIEHHSIM IaHUX 32 [IEPECTAHOBKOIO /1J1S1 CUCTEM
nepenaBaHHs MOBJIEHHEBOI iHpopmaliii peaspHOTO Yacy. BukoHaHO aHasi3 iCHyl0UMX METO/IiB OOYI0BU
TeJIEKOMYHIKal[iHUX CUCTEM 3 MHOKMHHUM JIOCTYIIOM Ha 6a3i MyJIbTUIIJIEKCYBAHHSI [1aKeTiB Ta 4aCOBOTO
posmoginy. AHasi3 IMX METO/iB II0Ka3aB, 10 OiMbIIICTh 3 HUX I1epe]0ayaloTh HasIBHICTb CJIy>KOOBUX MAKETIB JJ1s1
peasizallii MexaHi3sMy pe3epByBaHHS / 3BiIJIbHEHHS 4aCOBMX iHTE€PBaJIiB Mifl epefavy AaHMX, 0 3MEHIIYe 3arajbHy
IIPOIIYCKHY 3/1aTHICTb KaHaiy. TakoXX y OUX METO/Iax He peasi3oBaHo eOUHY IIPoLeaypy 3abe3neyeHHs
iHTerposaHoro 3axucty iHpopmariii. Buxonsuu 3 1poro, copMyJIbOBaHO L€ OJIHY 3a/1a4y AaHOi po6oTH, sKa
II0JISITa€ B PO3POOLi METOLY NOOYA0BU TE€IEKOMYHIKALIMHAX CUCTEM MHOXKUHHOTO JOCTYILY 3 BUKOPUCTaHHSIM
Hepo37inbHOTo GaKTOPiabHOTO KOAYBaHHS. B pamKax IucepTaliifHOro NOCiIKeHHSs BIleplle po3p0o6JIeHO METOIU
[iABUILEHHS TOCTOBIPHOCTI IlepefjaBaHHs JaHUX y cUcTeMax 3 (pakTopiaJlbHUM KOZYBAaHHS 3 BiTHOBJIEHHSM JIaHUX
3a [1epPECTaHOBKOIO, SIKi 32 PaXyHOK JOIIOBHEHHS [1I€PECTAaHOBKY 6iTaMu 03HaK Ta KOMOiHYBaHHS 3aBaOCTiMKUX
KO[IiB JO3BOJISIIOTh MiABUILIUTU 30ATHICTh HEPO3TiMbHUX (PAKTOpiabHUX KOAIB 10 BUSBJIEHHS IOMUJIOK. Briepie
PO3p06JIeHO MEeTO, POPMYBAHHS CUTHAJIBHO-KOJ0BOI KOHCTPYKIi 171 cucTeM 3 (aKTOpiaJIbHUM KOJYBaHHS 3
BiJHOBJIEHHSIM JJaHUX 32 [I€PECTAaHOBKOIO, SIKMI1 32 paxyHOK [100y10BU PEIIiTOK 3 BUCOKOIO LIiJIbHICTIO
pO3TallyBaHHSI CUTHAJIBHUX BEKTOPIB J,03BOJIsIE MAKCUMI3yBaTy MIBULIKICTb KOAY [JIs1 331aHOTO PiBHS LOCTOBIPHOCTI
NepenaBaHHs JaHVX Ta BiAINOBigHOI MiHIMaJIBHOI BiICTaHl MK By3/1aMU pelwliTKy. Kpim TOro, oTpuMas NogasbIni
PO3BUTOK MeTOJ, (aKTOPiasbHOrO KOAYBAHHS 3 BiTHOBJIEHHSM JIJAHMX 32 [1IEPECTAaHOBKOIO, SIKUU 32 PaxyHOK
BiZJHOBJIEHHSI JaHUX 3 BTPaTaMu Ha OCHOBI METPUKY XeMMiHra abo meTony JiiHilHOi iHTepnossLii 1o3BoJise
3a0€3Me4YnTH 3aXUCT MOBJIEHHEBOI iH(popMallii BiJ IOMUJIOK KaHaJly 3B'sI3Ky Ta HECAHKL[iOHOBAHOI'O LOCTYIIY B
TeJIEKOMYHIKaliiIHUX CUCTEMax PeasbHOro yacy. Po3po6y1€eHO CTPYKTYPHi CXxeMU MPUCTPOIB JEeKOAYBaHHS Ta
QJIITOPUTMU BUIIPABJIEHHS IOMUJIOK B METPUL XeMMiHra Ta METOZOM JIiHIMHOI iHTeprnossLii. B 3aKkio4Hii yacTuHi
IYCEePTaLifHOTO AOCJIIPKEHHS BIIeplIe po3p006IeHO METO, [1I00Y10BA CUCTEM MHOKMHHOIO JOCTYIIy HA OCHOBI
HEpO3iIbHOrO (PAaKTOPiaJIbHOrO KOAYBAHHS, SIKMI 3a0e31e4ye iHTerpOBaHMUI 3aXUCT iH(popMallii, a TAKOXK LIUKIIOBY
CHHXPOHI3alio 1o po6o4omMy curHaiy. Po3po6aeHo CTPyKTYpPHY CXe€MY Ta aJITOPUTM POOOTH KaHAJIbHOTO
MYyJIbTUILJIEKCOPA HAa OCHOBI (pakTopiasibHUX KOZiB. PO3p06JI€HO CTPYKTYPHY CXE€MY TeJIeKOMYHIKalillHOI CUCTEMU 3
MHOXMHHUM JOCTYIIOM 3 BUKOPUCTAaHHSM KaHAJIbHOTO MYJIbTUIIJIEKCOPA HA OCHOBI (PaKTOPiaIbHUX KOZiB, @ TAKOXK

aJITOPUTM KE€PYBAHHSI MEPEKEBUMU PECYPCAMU.

2. The dissertation is aimed at solving the actual scientific and technical problem of increasing the reliability of
data transmission and ensuring their integrity using factorial codes that provide integrated protection of
information (simultaneous protection against communication channel errors and protection against unauthorized
modification and / or unauthorized access). This task includes the factorial codes improvements, create a method
of construction of telecommunication systems that use these codes and have new features such as error
correction with losses and dynamic allocation of resources between users of the system in real-time. The paper
analyzes the existing methods of factorial coding, including factorial code with data recovery by permutation,
which showed that they are vulnerable to errors pair multiplicity which leading to a transformation of a



permutation of the allowed set to another permutation, owned by the same set. To increase the robustness of
factorial codes to even multiplicity errors, the task of the research is to develop the methods for improving the
reliability of data transmission in systems with inseparable factorial coding. Another area of research related to
factorial coding is the process of forming a signal-code structure for inseparable methods of factorial coding, in
particular, factorial code with data recovery by permutation. The following task of the dissertation is to develop
the method of construction of signal-code structure for systems with factorial code with data recovery by
permutation. Methods of coding based on convolutional codes and methods based on cascading codes are
analyzed. Analysis convolutional codes showed that formed coding sequence contains unprotected information
symbols. Also, convolutional codes have speed code which no more than 1/2. At the same time, cascading codes,
through the consistent use of several codes, can solve the problem of protecting information from unauthorized
reading, but they add additional redundancy and also increase hardware costs. The performed analysis allows to
clearly formulate the next task of the research, which is to develop a methods of decoding of factorial code with
data recovery by permutation for real-time telecommunication systems. The analysis of existing methods of
construction of telecommunication systems with multiple access based on multiplexing of packets and time
distribution is made. An analysis of these methods showed that most of them involve the availability of service data
to implement a reservation/ release mechanism of time slots for data transmission, which reduces the overall
bandwidth of the channel. Also, these methods do not implement a single procedure for providing integrated
information security. The results of the analysis made it possible to define clearly the tasks of the research to
develop a method of construction of multiple access systems based on inseparable factorial coding. As part of the
research a new methods of improving the reliability of data transmission systems with factorial coding with data
recovery by permutation were developed, which allows to increase the capacity of inseparable factorial codes to
detect errors by adding of additional bits signs to the permutation and combining of the noise immunity codes. At
first time a method of forming a code signal design for systems with factorial coding of data recovery permutation
has been developed. It allowed to maximize speed of code for a given level of reliability data and the corresponding
minimum distance between the nodes by constructing arrays of high density arrangement of signal vectors. In
addition, the method of factorial coding with permutation data recovery has been further developed, which by
data recovery with loss based on Hemming's metric or linear interpolation method allows protecting speech
information from communication channel errors and unauthorized access in real-time telecommunications
systems. The block diagrames of the decoding devices and the algorithmes for error correction in the Hamming
metric and by the method of linear interpolation are developed. In the final part of the dissertation research at first
time a method of building multiple access systems based on inseparable factorial coding has been developed,
which provides integrated protection of information and as well as cyclic synchronization on a working signal. The
structural scheme and algorithm of operation of the multiplexer of communication channels on the basis of the
factorial codes are developed. The block diagram of telecommunications system with multiple access using the
multiplexer of communication channels on the basis of the factorial codes and the algorithm of network resources
management also have been developed.
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