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AHHOTAIIUSA

Junnomuast paborta coaepkut: 55 cTpaHul, 1 mnpuioxeHue U 9 UCHOIB30BaHHBIX
UCTOYHHUKOB.

Kmouesbie crnosa: OBHAPY)XEHME OIIMBOK, KOJ BUX, KOJ XEMMMUHTA,
METOJ{ HOPM, CHUHJIPOM OIIMBOK, TAMMA OPBUTBI, KOHEYHOE IIOJIE,
[TIPOBEPOYHA SI MATPHULIA, TIOPOXKIAIOILA ST MATPULIA, ABTOMOP®I3M KOJIA.

ensto JUIUIOMHOW ~ paboThl  SBJISIETCS UCCIIEJOBaHNE KOPPEKTUPYIOIINX
Bo3MOxkHOCTeHBUX-K00B, pa3paboTka W CpaBHUTEIBbHBIN aHAIW3 METOJOB OOHApYKEHUS WU
UCIpPaBJIEHUS] OIIMOOK: MeTOoJa CHHJPOMOB, METOJa HOpM, IpaKkTUYecKas peaau3anus
IPOIIECCOB KOJAMPOBaHUs U JekoaupoBanus B makere WolframMathematica.

B mpencrasienHoit MHOM paboTe paccMaTpuBaeTcs OJHA U3 Hambojee aKTyalbHbIX TEM
OCIIOPYCCKOM MIKOJIBI TIOMEX0YCTOMYMBOTO KOAMpoBaHus — muHelHbie BUX-kozb1. [Tpobiemsr B
nporiecce 0OHApY)KEHUSI U UCHPABJICHUS OIIMOOK C MOMOIIbIO JAaHHBIX KOJOB 3aKJIIOYAIOTCS B
KOJIMYECTBE OIMIMOOK, KOTOPbIE MOKHO OOHAPYKUTh U UCIIPABUTh. B 4aCTHOCTH, TEOpETUUECKUN
anreOpanyeckuii METOJ] PELICHUSI CUCTEM (METOJl CHHIPOMOB)IIO3BOJISET JIEKOIUPOBATH JIHIIb
IBYKpaTHbIE omHMOKH. [y TpOHHBIX OmIMOOK M 00JIee 3TOT METOJl HE MOKET OBITh IPUMEHEH, B
CBSI3U C TIEpeomnpe/iesiecHHeM CHUCTEMBl. B TakoMm ciydae HE0OXOAMMO MPUOETHYTH K METOIY
HOpM. OH crioco0GeH UCTIPaBUTh 3HAYUTEIbHOE KOJIMUYECTBO OLUIMOOK, JOMYCKAEMbIX K KOPPEKLINUU
KOHCTPYKTUBHBIM PacCTOSIHUEM KOJa.

Tak ke cepbe3Hble TPYAHOCTH BBI3BIBAET OTCYTCTBHE IIPUMEPOB IPAKTHYECKOU
peanu3aly TeOPEeTHUECKOW KOMITBIOTEPHOM MO NOMEX0yCTOMYMBBIX KOJI0B. J{i1s1 paboThl ¢
METOJOM CHHJPOMOBUCIIONB3YETCS KOHEYHOE 110JIE, HaJl KOTOPBIM IIPOUCXOASAT BCE BBIYUCIICHHUS,
T.e. JUId paboTBl € 3THUM METOJIOM HEOOXOJUMO IOCTPOUTh KOHEYHOE IIojJie B MaKeTe
Mathematica. Tarxke 3aTparuBaercsi mpakTHuUecKas mpoliieMa pealn3alii METOJa PEIICHUs
KBaJIpaTHBIX YPAaBHEHMH B KOHEYHOM Ioyie. B HOpMEHHBIX MeToJaX KOpPPEKUUH OLIMOOK,
JOMUHHUPYIOT METOAMKH, KOTOpbIe 0a3upyrOTCsl HAa TEOpUH aBTOMOP(HU3MOB KOAOB. B pabote
IIPUBEJEHBI peaIn3aliil COBPEMEHHBIX METOJIOB AEKOAUPOBAHNS TEOPUU HOPM CHHIPOMOB.

AKTyanpHOCTh pabOThl OOYCIIOBJIEHA JETalbHBIM PACCMOTPEHUEM METOJOB KOPPEKIHH
OIMOOK TOMEXOyCTOMYMBBIMU KOJIAMH, TaK KaK 3Ta TeMa, B YacCTHOCTU TEOpPHs HOPM
CHUHJIPOMOB, SIBJSIETCS AaKTHMBHO pa3BHUBAIOLIECIiCI B COBpPEMEHHOH Oelopycckoi —IKosie
IIOMEX0YCTOWYMBOIO KOAMpoBaHMs. B nanHo#l pabore paccmaTpuBaroTcs Koabl Ha juinHe 31,
KOTOpbIE HCIOJB3YIOTCS B COBPEMEHHBIX MOOWIBHBIX YycTpoilcTBax. [IpoBomurcs mouck

AJIBTCPHATUBHBIX MCTOAY PCUHICHUS CUCTECMbI MCTOAOB KOPPCKINN OIINOOK JJIs1 JAHHBIX KOAOB.



AHaTaUBIA

JpITutoMHas mpara 3msirgae: 55 crapoHax, 1 npeikiaganHe 1 9 BBIKAPBICTAHBIX KPBIHIIL.

Kimouasbiss cnoel: BBISIVJIEHHE ITAMBUIAK, KOJI BUX, KOJI XEMMIHI'A,
METAJZ, HOPM, CIHAPOM IIAMBIJIAK, T'AMA-APBITA, KAﬁQATKOBAE TI10JIE,
ITPABEPAYHA A MATPBILA, CITAPAJIDKAJIBHASI MATPBILIA, AYTAMAP®I3M KO/JIA.

Mbrail apinnoMHal mparel 3'sSyjseria gaciefaBaHHe KapdIKIipyHublX MmarybiMacusy BUX-
KOJay, pacmparioyka 1 mapayHaldbHBI aHaJi3 METaaay BBISYJICHHS 1 BBINPAYICHHS MaMbUIAK:
MeTajy CiHApoMay, MeTaay HOpMay, MpaKTbIUHAs pializallblsd Mpandcay KajJaBaHHS ¥ Makele
WolframMathematica.

VY nmpazacrayneHaii MHOW Tmpaibpl pasriigiaeinia agHa 3 HaWOONBII aKTyalbHBIX TAIM
Oemapyckaii MIKOJBI TIEPAITKOIayCTOMIIBACIh KaiaBaHHs - JiHeHbIs bYX-konpl. [Ipabmemsr ¥
nparpce BBIAYICHHS 1 BBINpAYJIeHHs MaMblIaK 3 Janamorai Jaf3eHbIX Kojay 3akiIroyaroiia ¥
KOJIbKAcCI[l TaMbUIaK, SKisi MOKHA BBIABIIL 1 BBINpaBillb. Y TpPbIBATHACI, TIAPITHIYHBI
anreOpaiyHpl METaJ paldHHA CICTAM (MeTaj CiHApoMay) na3Baiisge IdKajaBallb TOJIbKI
JBYXpa3oBbId MaMbUIKi. J[7s maTpoiHbIX MaMbulak 1 OONBII T3ThI METaJ HE Mo)Ka Obllb
NPBIMEHEHBI, Y CYBS31 3 MepaasHauY’HHEM CICTAMBI. Y TakKiM BBINAJKy HeaOXo/Ha 3BApHYIILA J1a
MeTajly HopMay. EH 370/1bHBI BBINPaBilh 3HAYHAS KONBKACLL MaMbLIAK, SKis JaMycKarola ja
Kapa3KIIbli KAHCTPYKTBIYHBIM aJUIETJIACIIIO KOJa.

I'stak »xa cyp'€3HbIs LKKACLi BBIKIIIKAe a/ICyTHACIb NPbIKIaaay MpakThlyHAN paastizaiibli
TPApATHIYHAN KaMITyTapHail Maadji nepaimkojaycroiiiBacub koxay. s mpaisl 3 MeTagam
CIHIpOMay BBIKAPBICTOYBACIIla KaHUYATKOBAE IOJI€, HAJl SIKIM aI0BIBAIOIIA YCe BBUIIYIHHI, I'.3H.
JUTSL TIpatlbl 3 TATBIM MeTaJaM HeaOXo/1Ha rmadynaBailb KaH4aTkoBae nose y nakerie Mathematica.
Takcama 3akpaHaela NpakThlyHas mpaliemMa piamizalbli METaay palldHHA KBaJpaTHBIX
ypayHEeHHSY ¥ KOHIIBIM I0Jl. ¥ HOPMEHHBIX MeTa/iaX KapdKIIbli MaMbUIaK JaMiHYIOIb METOIBIKI,
SKis TPYHTYIOIIIA HA TIOPbI ayrtamapdizmay komay. Y mpaibl TPBIBEA3CHBI plastizalibli
Cy4acHBIX MeTajay J9KaJaBaHHs TI0PbIl HOPM CiHIpOMaY.

AKTyanbHaclb paboThl abOyMoyJieHa TITaN€BbIM pas3riisggaM MeTajay KapdaKIlbll HamblIak
HepalIKoAayCTOMIIBBIMI KOJlaMi, TaK SIK I3Tasi TOMa, y MPBIBATHACII TIOPBIL HOPM CiHApOMaY,
3'symsena akThlyHa pasBiBarovaiicss ¥ cydacHai Oenmapyckai IIKoJie TIEpaliKkoIaycToisiBara
KaJlaBaHHs. Y JaJ[3eHall mpaibl pasrisaaronia KOsl Ha 1ay>KbiHi 31, AKis BBIKapbICTOYBaoNIA ¥
CydacHbIX MaOUIbHBIX Hpbulafgax. [IpaBoj3iliia MOUIYK albTIPHATBIYHBIX METaly palIdHHS
CiCTAM MeTajay Kapa KLl MaMbUIAK I AaJI3€HBIX KOJay.
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The aim of the thesis is to study the corrective capabilities of BCH codes, the
development and comparative analysis of methods for detecting and correcting errors: the
method of syndromes, the method of norms, the practical implementation of the coding and
decoding processes in the Wolfram Mathematica package.

In the paper presented by me one of the most relevant topics of the Belarusian school 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. In
particular, the theoretical algebraic method for solving systems (the method of syndromes)
allows decoding only two-fold errors. For triple errors and more, this method cannot be applied,
due to the redefinition of the system. In this case, it is necessary to resort to the method of norms.
It is able to correct a significant amount of errors made to the correction by the constructive
distance of the code.

The lack of examples of practical implementation of a theoretical computer model of
noise-resistant codes also causes serious difficulties. To work with the method of syndromes, a
finite field is used over which all calculations occur, i.e. To work with this method, you need to
build a finite field in the Mathematica package. It also addresses the practical problem of
implementing a method for solving quadratic equations in a finite field. In the standard methods
of error correction, methods that are based on the theory of automorphisms of codes dominate.
The paper presents the implementation of modern methods of decoding the theory of norms of
syndromes.

The urgency of the work is due to the detailed consideration of error correction
methods with robust codes, since this topic, in particular the theory of the norms of syndromes, is
actively developing in modern Belarusian school of robust coding. This paper discusses the
codes on the length of 31, which are used in modern mobile devices. A search for alternative
error correction methods for these codes is being conducted.



