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Ckopseiii B. H. Koppeknus ommooxk bBbYX-kogamm ¢ Oosbmum
KOHCTPYKTHBHBIM PACCTOSIHUEM (IMIJIOMHAas padora). - Munck: BI'Y, 2019. —
42 c.

JunnomuHass pabota coxepxutr: 42 crpaHunbl, U 8 MCHOIB30BAHHBIX
UCTOYHUKOB.

OBHAPYXXEHUE OHIMBOK, KO b4X, METO/J HOPM, CHUHIPOM
OlIMbOK, T'AMMA OPBUTLI, KOHEYHOE IIOJIE, ITPOBEPOYHAJ
MATPHULA, ITOPOXJAIOIIAA MATPULIA, ABTOMOP®U3M KOJIA.

[enpto AumIOMHOM pabOTHI ABIsIETCS 3HAKOMCTBO ¢ bUX-Kkomamu, nzydenne
U CPAaBHUTENBHBIM aHAIU3 HOPMEHHOT'O METOJla KOPPEKIMH OLIMOOK JJIsi KOJOB
Pa3IUYHBIX JUIMH, U3y4Ye€HHE OCOOCHHOCTH Koppekiuu omnbok s bUX-konoB ¢
OOJMBIIMM KOHCTPYKTUBHBIM PAcCTOSIHUEM, MpaKTHUECKas peaau3alus JeKoaepa
JUIsI HOPMEHHOTO METO/1a Ha s3bIKe nmporpaMMmupoBanus JAVA.

B nmnpencraBneHHo MHOW paboTe paccMaTpuBaeTcs oOAHa M3 HauOosee
AKTyaJIbHbIX TE€M IIOMEXOYCTOMYMBOIO KOAUPOBaHUS — JIMHEWHbIe BYX-KOmbL.
[TpoGnemsl B poriecce 0OHAPYKEHUS U UCTIPABIICHUS OIIMOOK C TOMOIIBIO JAHHBIX
KOJIOB 3aKJIIOYAIOTCS B KOJMYECTBE OIIMOOK, KOTOPbIE MOXKHO OOHAapyXUTh U
UCIIPaBUTh, a TaK XK€ B CKOPOCTH pabOThl MeToAa. B wacTHOCTH, METOJ HOPM,
YCIICIIHO TMPUMEHSETCA Ha TMPAKTUKE g JCKOJAUPOBAHMS MaKCHMAaJIbHO
BO3MOKHOI'0 KOJIMYECTBA OIIMOOK Ha JIFOOBIX JIMHAX KOJOB.

Cepbe3Hble TPYIHOCTH BBI3BIBAET OTCYTCTBHE MPUMEPOB C OTKPBITHIM
UCXOJIHBIM KOJIOM JUIA TMPAKTHYECKOW peamu3anui KOMIBIOTEPHONW MOeNn
MOMEXOYCTOMYUBBIX KOJOB. J[iii paGOThl HOPMEHHOTO METOJAa HCIIOIB3YETCS
KOHEYHOE TI0JIe, B KOTOPOM TIPOMCXOIAT BCE TMPOIECCHI, T.€. A PpabOThI
peanu3anui HOPMEHHOTO METO0J1a He0OXO0IMMO TTOCTPOUTH KOHEUHOE MoJjie B Java.
Taxoke nis paboThl HEOOXOIUMO HAXOAWTHh TaMMa-OpOUTHI, CHHAPOMBI U HOPMBI
CUHIPOMOB JIJIsi KakJoH ramMMma-opOuThl. C ITOMOIIBIO BBIYMCICHHBIX HOPM
CHUHIPOMOB MBI CMOXEM OTIPEICTNTh KaK PAcTIONI0KEHBI OIMOKHA B COOOIIEHUH, a ¢
MTOMOIIIBIO CHHJIPOMOB MO>KHO BBIYHMCIIUTh Ha KaKMX MECTaX CTOSIT 3TH OLIUOKH.
Taxkum 00pazoM y Hac uMeeTcs Bcs nHpopMalus HeoOXoaumast JjIsl UCTIPaBICHUS
OIINOOK.

AKTyaJIbHOCTh paboThl OO0YCIIOBJIEHA JETAJbHBIM PAacCMOTPEHHEM METOJA
KOPPEKLINHU OIMOOK C TOMOIIBI0 TOMEXOYCTOMUUBBIX KOJOB, TaK KaK TEOPHUsI HOPM
CHUHJIPOMOB, SIBJIIETCSI aKTUBHO Pa3BUBAIOLICHCA B COBPEMEHHONW MHMPOBOMW IIKOJIE
IOMEXOYCTOMYMBOTO KOJupoBaHus. B naHHON paboTe paccMaTpuBarOTCs KOABI Ha
mHe 31 u 63, xoapl Ha JuMHE 31 HUCMONIB3YIOTCS B COBPEMEHHBIX MOOMITBHBIX
ycTpoicTBax. B HacTosiiee BpemMsi NpOU3BOANUTCA MEPEXO0]] Ha KOAbI JUITMHHOU 63, a
TaKk)K€ IOMCK aJbTEePHATUBHBIX METOJOB [UIsl MOMCKA U KOPPEKIHMH OLIMOOK
JIMHEWHBIX KOJOB.



Crkopor Y. H. Kapakubis nampuiak bUYX-komami 3 Bsjikim
KAHCTPYKTBIYHBIM ajJjierjaciio (apinjomMuas npaua). - Minck: BAY, 2019. - 42
c.

JlpInJioMHasi mpamna 3msimrgae: 42 CTapoHKI, 8 BBIKAPBICTAHBIX KPBIHIIL.

BBIIYJIEHHE ITIAMBUIAK, KOJI BUYX, METAJI HOPM, CIHJPOM
ITAMBUIAK, TAMMA APBITBI, KAYAHTKOBAE IIOJIE, IIPABEPAUHAS#
MATPBILA, CITAPAJUKAJIBHAA MATPBILA, AYTAMAP®I3M KOJZ(A.

MbTail apliuioMHai mpaibl 3'synsenia 3HaéMmctBa 3 BUX-konmami, BBIByUSHHE 1
napayHaJbHbI aHaJli3 HOPMEHHOTO METaay KapdAKIIbll TaMbUIAK JIJIsi KOAay PO3HBIX
Jay KbIHb, BEIBYUIHHE acaliiBaciii KapaKiell naMmpliak s bUYX-koxay 3 BsulikiM
KAaHCTPYKTBIYHBIM  QJIJIETJIACII0, TPaKThlYyHAs  pladizalbid  JIKOoJIdpa s
HOPMEHHOI'0 METaJy Ha MOBe IparpamaBaHHs JAVA.

VY mpancraynenail MHOW Tparibl pas3riisaaciiia ajHa 3 HallOOJIbIl aKTyaIbHBIX TOM
nepanikoiaycToiniBacilb KajgaBaHHs - JiHeHHbI BUX-kob1. [IpadaemMsl ¥ nparpce
BBISIYJICHHS 1 BBIIIPAYJICHHS MaMblIaK 3 JarnaMorai Jaa3eHbIX Kojaay 3aKirovaronia
¥ KOJIbKAcCIll MMaMblIaK, SIKisi MOYKHA BBISBILB 1 BBITIPaBIillh, @ I'ITAK XKa ¥ XyTKacCII
mpaibl Metaay. Y TpbIBaTHAcCIl, METaJ HOpMay, MachsxoBa HpbIMSHsEIa Ha
NPaKThIIbl I APKaJaBaHHA MakciMalbHa MardbIMaid KOJIbKAClll MaMblIaK Ha
JOOBIX Ay KbIHAX KOJay.

Cyp'€3HbIg IDKKAcIi BBIKIIIKAe aJICyTHACIh MPBIKIANay 3 aJKPBITHIM 3bIXOIHBIM
KOJIaM JUUIsl IPAKThIUHAKN paaji3alibli KaMIyTapHail MaIa1i nepamikojaycTonIiBacib
Konay. J{ist mparibl HOpMEHHOTO METady BBIKAPHICTOYBaellla KaHYaTKOBae MoJie, y
SKIM ag0bIBaIOIIa Yce MpaldChl, T.3H. JAJIS IPaLbl prajlizalbli HOPMEHHOT'O METaxy
HeaOxoaHa madyaaBalp KaH4aTkoBae nose ¥ Java. Takcama ams npaisl HeaOXoaHa
3HaxXO/3111b ramMa-apoiThl, CIHAPOMBI 1 HOPMBI CIHIpOMaY JIJIsl KO’KHAW raMa-apOiThl.
3 namamMorai BeUIIYaHBIX HOPM CIHAPOMAY MbI 3MOKaM BbI3ZHAUBIIb K Pa3MeIIdyaHbl
NaMbUIKI ¥ MaBeJamIIeHHI, a 3 JamaMorail ClHapomMay MOKHA BBUIIYBIIL HA SKIX
MecIax CTasilb T3ThI MaMbUlKi. TakiM uYblHAM y Hac €cupb ycsa i1H(papmarbisa
HeaOXo/1Hasl JJ1s BBIIPAYIICHHS MTaMblIaK.

AxkrtyanbHacup paboThl a0yMmoyieHa A3TalNEBbIM pasriiggaM MeTaay KapoaKIlbli
naMbUTaK 3 JamamMorail TepamikoJayCTOWIIBACh KOAay, TaK SIK TIOPBII HOPM
ciapomay, 3'synseriia akTblyHa pasBiBaelllla Y CydacHail CyCBETHAW MIKOJIE
NEePAIIKOAAYCTOWIIBACHb KaJjaBaHHS. Y Ja/J3eHail mpaibl pasrisgaronia KOsl Ha
nay»xeifi 31163, Koasl Ha Jay>KbIH1 3 1 BEIKAPBHICTOYBAIOLIIA ¥ Cy4aCHBIX MAaO1IbHBIX
npbUTaax. Y LAnepaiti yac Beipabisera nepaxoa Ha KoJsl joyrai 63, a Takcama
HOIIYK albTIPHATBIYHBIX METajay JUlsl MOUIYKY 1 KapaKIbll MaMbUIAK JIIHEWHBIX
KOZay.



Skory V.N. Error correction by BCH codes with a large constructive
distance (diplom paper). - Minsk: BSU, 2019. - 42 p.

Diplom paper contains: 42 pages and 8 references used.

ERROR DETECTION, BCH CODE, METHOD OF NORMS, ERROR
SYNDROME, GAMMA ORBITS, FINITE FIELD, CHECK MATRIX,
GENERATING MATRIX, AUTOMORPHISM CODE.

The aim of the thesis is familiarity with the BCH codes, the study and
comparative analysis of the normal error correction method for codes of different
lengths, the study of the error correction features for BCH codes with a large
constructive distance, the practical implementation of the decoder for the normal
method in the JAVA programming language.

In the work presented by me, one of the most relevant topics of noise-resistant
coding is considered - linear BCH-codes. Problems in the process of detecting and
correcting errors using these codes are the number of errors that can be detected
and corrected, as well as the speed of the method. In particular, the method of
norms is successfully applied in practice to decode the maximum possible number
of errors on any lengths of codes.

Serious difficulties are caused by the absence of open source examples for the
practical implementation of the computer model of error-correcting codes. For the
operation of the normal method, a finite field is used in which all processes take
place, i.e. for the implementation of the normal method, you need to build a finite
field in Java. It is also necessary to find gamma orbits, syndromes and norms of
syndromes for each gamma orbit. With the help of the calculated norms of the
syndromes, we will be able to determine how the errors in the message are located,
and with the help of the syndromes we can calculate at what places these errors
stand. Thus, we have all the information necessary to correct errors.

The relevance of the work is due to the detailed consideration of the error
correction method using noise-resistant codes, since the theory of the norms of
syndromes is actively developing in modern world school of noise-resistant
coding. This paper discusses codes at a length of 31 and 63, codes at a length of 31
are used in modern mobile devices. At present, the transition to codes of length 63
Is underway, as well as the search for alternative methods for searching and
correcting errors of linear codes.
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