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KJrroqa, Koropar 6rua 6u crofixofi uporun
K KBaHToBoMy KoMnbrorepy gocrarouuoft

cLrcTeMbI, B ocHoBe KoTopbIX Jrexr4T

KOAOB, paCCMaTpLrBarOTCr KaK OAHa U3

B HaCTorrqee BpeMrr acLrMMeTpLTrrHbrM

OT3bIB O OITUUAJIbHOTO OIIIIOHEHTA

Ha AHCCeprarIr4oHHyro pa6ory Jlemoxa EsreHra.f, An4peenzqa Ha reMy
<<Cllures [ocrKBaHronofi cxeMbr uHKarlcyrsru ceaHcoBofo KJrroqa>>,

npeAcraBneHHylo Ha coucKaHkre yteuofi crerleHr4 KaHArrAara rexHnqecKr4x HayK
no clerlr{iurbHocrr4 2.3.6 <Mero4rr v czcreMbr 3arrlt4Tbr unoopuaqnu,

nuQopvrarlr4oHH€ur 6esouacHocrb))

1. ArcryaJrbHocrb reMbr ArrcceprarluoHHoro rrccJreAoBaHrrfl

Crofirocrr [plrMeHreMbrx B Hacrorrqee BpeM.f, Ha rrpaKTlrKe

acLIMMerpI{tIHbIX KpllnrocI4creM ocHoBaHa Ha cnoxHocrr{ 3a4aq Qaxropzsa\vfi4
IIenbIX rllrlcen vnLr AuaKperHoro norapraorraupoBaHn'- B KoHeqHofi rpyuue. O4naro
rloKa3aHo, trro oTu 3aAarIIa MoryT 6urr pelxeHbl 3a rIoJILrHoMLr€uIbHoe BpeMt Ha

KBaHToBoM KoMrlblorepe. Arryalruofi :a4a.refi Kpurrrorpa$uu B Hacrorrqee
BpeM.fl -f,BJlterc.f, paspa6orKa KpllnrocrrcreM, crofirzx K araK c r{crroJrb3oBaHLreM

KBaHToBbIX nrFlllcreHzfi. 06 gToM cBklAereJrbcrByer rrpoBeAeHr4e raKlrx
KoHKypcoB, KaK NIST PQC (CIIIA), KpqC Competition (IONuax Kopex), a raxNe
pa6ora pa6ovefi rpyurlbl TK26 (Pocczficrar (De4epaqnx) .to cLrHre3y Honofi

KpuurorpaSuvecrze
fioMexoycrofi-rzsrrx

LrcrroJrb3yeMbrM

KplrrrrorpaSu.recruM clrcreMaM.

llepnofi ro4onofi cqllraerc.l Kprrrrrocr,rcreMa, rrpeAJro)KeHHa.f, Po6eprorr,r

Mar-Slucona B 1978 roAy, B ocHoBe roropofi Jrexr4r r{crroJrb3oBaHlre KoAoB

fonrsr (Original McEliece). Ha srofi ct4creMe ocHoBaH rrporoKon uHKancynflrruu
ceaHcoBoro Krroqa NTS-KEM, )rqacrBonasrurfi B KoHKypce NIST PQC.
BuocleAcrBvru eror npoeKr 6un o6re4zHen c rpoeKroM Classic McEliece,
BXoA.f,IrII4M B rII{cJIo Qznarucron NIST PQC. Crofirocrr o6ezx cr4creM, B

qacTHocTH, ocHoBaHa Ha cJro)KHocrLT 3a4a'v;z AeKoALrpoBaHUs. Clyrafiuoro KoAa.

,{nx erofi 3a4a'ltu Ha reKylrlzfi uoueHT He Hafi4euo eQQerrunHoro perxeHr.r.rr B

MoAenI4 KBaHToBbIX BhlrlrlcJlelauit. llpu erov, p€BMep orKpbrroro Krroqa flBrrflercfl.

HeAocrarKoM cLIcTeM Ha KoAax fouru. llonrrrru r{crroJrb3oBaTb KoAbr PuAa-

Colouona, KoAbI Pu4a-ManJlepa, arre6po-reoMerpr4qecKure KoAbr, KoAbr c nnsxofi
TIJIOTHOCTbT rIpOBepOK Ha qeTHOCTb Anr yMeHbrUeHUf, KJrrOqa He yBeHqtULrCb

ycrexoM, rIocKoJIbKy 6sutu nafiAenu eQQercruBHbre araKlr Ha KJrrorr (crpyrrypurre
atarcu) AJI.a coorBercrByloulr4x Kprrurocr{crerrr. Tarxe croLrr orMerurb, qro KoAbr

founu [pI{HaAJIexar KJIaccy ErJrbrepHaHTHbrx KoAoB. Ha reryulufi uoueHr AJrt

HeKorophrx KJraccoB KoAoB fonuu rarcKe nafi4enrr crpyKTypHbre araKu Ha

MOrrIHOCTr.r.

npLIMeHeHLIe

€urbTepHaTr4B



coorBercrByrcIrll4e Kpl{nrocl{creMbr. Kpoue rofo, 6:r^rra nafi4eHa sQQerrzenar
araKa Anfl oAHoro KJIacca rloArrpocrpaHcrBeHHbrx [oAKoAoB KoAoB PuAa-
Conououa, Koropble raKxe f,BJlrrorcf, €rJrbrepHaHTHbrMr{. 3rz pesynbrarbr He

I4cKrroqalor Iro.f,BJIeHvfl. n 6y4yrqerra eQQexrlrBHbrx crpyKrypHhrx araK Ha KoAoBbre

KpllnrocncreMbl u Ha ApyrI4x KJraccax KoAoB fonnrr. lloerouy, HecMorpfl Ha

I4Meroull{ec.f, crofirvle cxeMbl, aKTy€urbHa 3a1a'rra roucKa Apyrr.rx eQQerrznno
AeKoALIpyeMbIX IloMexoycroftqznrrx KoAoB, o6ecue.rzBarouryrx BbrcoKyro
ctofixocrb KoAoBbIX KplllrrocucreM Tr4rra Mar-3lnca trpu He6olruroM p€BMepe

oTKpbrTofo Krroqa.

2. Oqenrca AocroBepHocrrl [oryrreuHbrx pe3yJrbraroB tr HoBrr3Hbr

AlrccepTarlrroHHofo HccJreAoBaHrrfl

,{ocronepHocrb tIoJIyr{eHHbIX pe3yJrbraroB u o6ocnoBaHHocrb Haf{Hhrx
uoloxenuft rloATBepxAaercfl KoppeKTHocrbro MareMarr{qecKr.rx BbrKJraAoK 14

AOKUBaTeJIbCTB TeOpeM, a TaKx(e gKcIIepLIMeHTEUIbHbIMLI LICCJIeAOBaHLI'MLI.

Hay.rnan HoBlr3Ha cocrotrr B cJreAyrouleM:

1. Patpa6oraHbl I4 rlporpaMMHo pe€rnv3oBaHhr anropr{rMu ruuQpoBalvrfl
v paclnuQpoeanux KpllrlTocucreMbr rvrrra Mar-3luca Ha ocHoBe D-xoAoe. B
qacrHocrl4, paspa6orauu u pean 3oBaHbr arrroprrrMr4qecKar MoAenb

AeKoAl4poBaHkrfl c rapaHTLtpoBaHHbrM rlcrrpaBneHr{eM oruu6or Ans, D-ro4on,
oTJIkITIaK)rrIAflAfl, [pI,IMeHeHLreM Ma)r(OpLrTapHoro rroAxoAa K AeKoAZpOBaHLrrO, kr

€ulropLtrMbl Bepof,THocrHoro AeKoArrpoBaHkrs. D-xo4on Ha ocHoBe KoAoB PuAa-
Mautepa, orJlLlrriuoquect AeKoAr4poBaHr{eM ourz6orc B KoJrrrqecrBe,

rlpeBblluarcqeM [onoBLIHy KoAoBofo paccTorHvrs., Lr rro3BoJlf,Iorqlre 3a crreT SToro
coKparl{Tb pa3Mep orKpblToro Krloqa. llocrpoenHbre aJrropr4TMbr o6ecue.rnBaK)T

sQ QercruBHoe pacruz$poBaHlr e B KpLrnrocLr creMe rvrna Mar-3nuca.
2. Paspa6oraH Lr rlporpaMMHo peanlr3oBaH €rnroprrrM orrpeAeJreHLrt

MHolKecrBa cuJIbHbIX n cla6ux rffo.Iefi Kpr4rrrocr{creMbr ua D-roAax Ha ocHoBe

KoAoB PIE.qa-MalJIepa, orJll{qarot4uitcx vcrroJrb3oBaHkreM nafi4eHuux
KpllrlTorpaQnvecxux csoficrB p€Bnox{HMocrr/r creuesefi Illypa-AaaMapa D-roAos
Ha ocHoBe KoAoB Pu4a-ManJlepa B rrprMyro cyMMy KoAoB Pu4a-ManJrepa, vr

rlo3BoJltloqtEfi 3QQeKTLIBHO HaxoALrrb rrapaMerpu crofixux ckrcreM Ha D-KoAax.

3. Paspa6oraH aJlropkIrIu rcou6zHLrpoBaHHofi. a:rarcu 4ttt ctalHx xruo.{efi
KpLInroc[creMbl Tnrra Mar-3rurca Ha ocHoBe D-ro4on, orllrqarou\uitcs,
rIpLIMeHeHI4eM CTpyKTypHOfi araXw C rra}Tr.rrrHbrM BOCCTaHOBJTeHUeM CeKpeTHOTO

KJIIoqa Anfl yBeluqeHnr BeporrHocrtr yclexa araKvr Ha ruzQporpaMMy.

TeoperuuecKll rloKa3aHo u gKcrreprrMeHT€lJrbHo rroATBepx(AeHo, rrro

pa:pa6oraunufi anropI4TM rro3BoJr.f,er Anfl cra6rrx rffo.refi KpunrocucreMbr

3HarILITeJIbHo ylpocrl,ITb araKy Ha ruz$porpaMMy orHocr,rreJrbHo KJracckrqecxofi

aTaKr4 AeKOAT{pOBaHr.reM no zns opMarlr4 oHHbrM coBoKyuHocTf, M.



4. Ha ourose parpa6oraHHbrx rIoAXoAoB K AeKoAr4poBaHr{ro D-ro4on na
KoAax Pz4a-Ma-rrJlepa, I4ccJIeAoBaHHbrx Kprrrrrorpa$uvecrzx cnoftcrB grrrx KoAoB

I'I pe3yJlbraroB aHuru3a croZrocu4 rrocrpoeHa HoB€ur KptrrrrocrrcreMa runa Mar-
Sluc a, ornzqarcul aflcfl npnv,eHeHu eM Ko HcrpyKqnn D- ro4o n.

TeoperuqecKaq 3HaqnMocrr. TeoperrlrrecKr{e pe3yJrbrarbr, nonfreHHbre
B AaHHoM LIccJIeAoBaHvrvr, B qacTHocTI4, noficrsa rrpoLl3BeAelnufl,Illypa-AaaMapa
D-xogon LI pe3ynbrarbl aH€ulusa crofixocrLr Kpr{nrocr4creMbr Ha grkrx KoAax MoryT
I4crloJlb3oBarbct KaK npu 4amHefirueu Lr3freHzr{ KplrnrocucreM ua D-rco4ax,

HalpLIMep, AIrfl yrorIHeHLI.f, MHo)KecrB ckrJrbHbrx r{ cla6ux rffo.refi uocrpoeHuofi
KpI{TITOCUCTeMbI, TaK LI npu pa3pa6Orre HoBbrx KoAoBbrx Kpr.rrrrocrrcTeM Ha ocHoBe

rroAKoAoB npf,Mor4 cyMMbr KoAoB.

llparcrnvecKafl rleHHocrb pa6oru. flocrpoeHnar aclrMMerpu..rHu
KoAoB€uI KpI4rITocI{creMa rv[ra Mar-3nzca Ha D-xoAax Ha ocHoBe KoAoB PnAa-

Marnepa o6raAaer ryr6o 6onrurefi crofirocrrro upz corocraBlrMoM pa3Mepe

KJIIoqa, nu6o MeHbIurIM pa3MepoM Krroqa rrpu conocranuuofi crofixocru, tu6o
6olrruefi crofixocrblo npv MeHbIIreM pa3Mepe Krrcrra rro cpaBHeHLTro c cucreuoft
Original McEliece. 3ro rlo3BoJlter nplrMeH.rrrb npeAnolr(eHHyro cucreMy B cxeMax

o6ecueqeHlls xoHQIa4eulluzurbHocrrr AaHHbrx, HanpraMep, Arrfl r{HKa[cyJrflrJvrkr

ceaHcoBoro Krloqa cl{MMerpz.rHofi KplrurocucreMbr vrilv Anfl [oBbrrueHr4rr

3aIrIuuIeHHocrI4 AaHHrIX, ql{pKynl{pyroqlrx B nnQoprraarllroHHbrx cucreMax, 3a

cqer I4cnoJIb3oBalakrs. paHAoMrr3rapoBaHHoro uruQponanur. Paspa6orasnrrfi
TeoperzKo-rpaQonufi rroAXoA K AeKoAt4poBaHr4ro D-xo4on 14, B rIacTHocTI{,

3arrllrTbr oTTeH3OpHOfO nporr3BeAeHVrfl. KOAOB MOnreT rrpLTMeH.f,TbCr B 3aAaqe

IIOMeX B KaHaJIaX CBf,3LI.

3. Oqeurca coAeplr(aHrrfl Arrccepraru[, crerreHrr eE sanepru€nnocru,
rroATBep)r(AeHrre uy6"rrurcaqufi anropa

Co4epxanue v crpyKrypa Arlcceprarluu Jlenrora E. A. coorBercrByer
TeMe, rIeJrf,M u 3aAaqaM HccJIeAoBaHufl.. ,,{uccepraqzr Hanucalaa Ha pyccKoM
g3blKe, cocToI4T r43 BBeAelrrlzg, TpeX rJIaB, 3aKJrrOrIeHLIg., CIIlaCKa I{CUOJIrSyel,rOfi

Jrlrreparypbr vr3 85 Har{MeHoBannft u AByx npuroxenuft. lloruufi o6revr

Aucceprarluu cocraBJrf,er 156 crpaHr.rq (n roM qrzcJre npuroxeHzfi 7 crp.),

BKJrroqar 10 pr.rcyuKoB r4 14 ra6r'wl. Crpyrrypa Ar{cceprarltrv irorkrqHar, prIcyHKIa

ura1rru\rr oQoprvrJreHbr B coorBercrBuu co craHAapraMr{ |OCT.
Bo BBe.ueHrrlr ooocHoBbrBaeTct aKTyanbHocTb IrccneAoBalIvru,

rrpoBoArrMbrx B pa Kax AaHHoit AucceprarllloHHoft pa6orbl, rIpHBoAr4Tcfl. o6eop

HayrHoft Jrrrreparypbr uo r{3fraeMofi upo6nevre, Qoprr,ryJrr4pyerc.f, r{eJrb, craBflTcfl

3a4alrr4 pa6orrt, u3Jlaraerclt Ha]y.rlr^afl. HoBu3Ha vr [paKTr{qecKafl. 3Haql4Mocrb

lpeAcraBrseuofi pa6oru, AeKJrapupyrorc.f, noJlolKeHut, BhIHocLTMbIe Ha 3aIrILITy,



o6lacrr IlccJleAoBaHufl u anpo6aqnx uonfreHHbrx pe3yJrbraroB, a raK)Ke

npr4BeAeHo KpaTKoe coAep)KaHlre KDKAOTa H3 fnaB.

B rrepBor{ fJraBe paccMarprrBarorcr Borrpocbr krcrroJrb3oBaHufl

acLIMMerpLIqHbIX KpI4IITOCTICTeM B npOTOKOJIe r4HKanCyIrflrJULr CeaHCOBOfO KJrrOqa,

A TaKlKe BOIIpOCbI nOCTpOeHLIt HOBbIX KOAOBbIX KpLIIITOCI,ICTeM AJIf, TaKLIX

rIporoKoJIoB. ApyD{MI,I cnoBaMH, paccMarpkrBaercfl 3a1alra cLrHTe3a HoBoft cxeMbr

I4HKaTICyJI\rlkrkr CeaHCOBOfO KJrroqa, KOTOp€UI pelllaercr B rrocJleAyroull4x fJraBax.

flpzno4xrc.f, ocHoBHbIe rIoH.f,THt reopur4 KoAlrpoBaHvrfl,, r{cuonmyeMbre n ro4onofi
KpHrlrolpaQuu. Taxxe B paMKax sa1a.uvr nocrpoeHur sssexrr{BHbrx AeKoAepoB

AJrfl npLIMeHeHI{.f, B ro4onoft KpkrrrrocucreMe paccMarpvrBaercfl, KoHrleuqnt
MalKopuTapHoro AeKoALIpoBAHLrfl, Ha ocHoBe roropOfi B cne4yroqefi rJraBe

crpollTct oAtIH v3 AeKoAepoB D-rco4on: c rapaHTLrpoBaHHbrM r{cupaBneHzeM

oruu6or.
Ilropaa rJIaBa nocBtlr{eHa LrccJreAoBaHuro D-ro4on. ZueHuo, npzBoArrrct

orIpeAeJIeHI,Ie D-ro4on v LIccJIeAyIorcr vrx Kplrrrrorpaouuecrue csoficrsa. B
rlacrHocrll, HaxoArrct ycnoBr4.f, p€Bno r4Mocrtr creuenefi Illypa-AaaMapa D-
KoAoB Ha ocHoBe KoAoB Pula-Malnepa B rpsMyro cyMMy Hepa3noxr{Mbrx KoAoB.

lnx erfQeKTIaBHoro pacuruQpoBanufl B rJraBe crporrcr anroplrrMLrrrecKr{e MoAeJrr{

rapaHTl{poBaHHoro u BepotrHocrHbrx AeKoAepoB Anfl D-xo4on. B KarrecrBe

fapaHTr{poBaHHoro crpor{Tc.f, MaxopLrrapuufi AeKoAep, a B KarrecrBe

BepotrHocrHblx AeKoAepbr, LrcrroJrb3yrcrqze 6lounyro crpyKTypy KoAoBoro

cJIoBa D-roAa. [1rt BepotrHocrHblx AeKoAepoB rrpr{BoArrcf, pe3yJrbrarbr
gKcrrepzMeHToB, AeMoHcrpr4pyroulLTx ux eQQerrLTBHocrb.

Tperua rJraBa rlocBf,IrleHa cr,rHTe3y cxeMbr lrHKancynilrvwr ceaHcoBoro

Krloqa (KEM) Ha ocHoBe cLIcreMhI TmraMar-SrucaHa D-roAax Ha ocHoBe KoAoB

Pu.qa-ManJrepa, a raKlKe LlccJreAoBaHrrro ee crofirocru. Zuenno, BbrAelrrorcs
MHox(ecrBa cwIbHbIX I{ cra6rrx rffo.refi KplrnrocucreMbr Marc-3nuca Ha D-rcoAax

Ha ocHoBe KoAoB Pz4a-Marnepa. ltrx cta6brx KJrroqefi xpuurocncreMbr crporrrc.rr

xou6uszpoBaHHa.[ uraKa) rro3BoJrrroq€u c rroMorrlbro crpyrrypnofi a;TaKkr

3HaqI{TeJIbHo rloBblcurr sQQeKTuBHocrb araKr{ na rur.rQporpaMMy, u [prrBoAvrrcfl

orIeHKa ee eQQercTI,IBHocrLr. [ttx cLrJrbHbrx xffo.refi Kpr.r[Tocr{creMbr uo46uparorc.a

IIapaMeTpbI Anf, BO3MoXHoCTLI npaKTLIqeCKOrO IIpLTMeHeHut V IpOBOALITc.I

cpaBHeHLre c oprarlrHanrnofi cucrevofi Ha KoAax fonnsr npvr LrcnoJrb3oBaHLrl{

pa3Hbrx rroAXoAoB K AeKoAlrpoBaHuro D-r<o4on.

B gan.nroqeHrrn Lr3Jro)KeH ocnosHofi nayruufi pe3yJrbrar Ar{cceprarJvrvr, a

Tarcr(e cQopnayn[poBaHbr reoperLrqecKrre n npaKTLIqecKI4e pe3yJlbrarbl,

rro Jrr{ eHHbre B pe3yJrbrare Ar.rcc eprarluonHofi p a6orrr.



B rrprrJroilceHrrqx [pr4BoA.rrrc.f, aKThr o BHeApeHr{Lr pe3yJrbTaToB

cBraAereJrbcrBo o rocyAapcreeHHoftAr,rccepraqraounofi pa6orrr, a raKx(e

perLrcrparlun rporpaMMbr arr.r 3BM.
.{zccepraqu.a tBJlterc.l :aaepru€nHrru HafrHo-nccJreAoBareJrbcKr4M

TpyAoM. 3ahauu, [ocraBneHHble aBTopoM, perueHbr rroJrHocrbro, qenb

Ir ccneAoB aHufl Ao cTtrf HyTa.

Ocnonsrre rIoJIo)KeHLIf, Akrcceprarlr{r{ ouy6nzxoBaHbr B 9 HafrHbrx
rleqarHblx pa6orax, B ToM vLtcJIe: 3 - B BeAyrrlnx peqeH3lrpyeMbrx Haf{Hbrx
x(ypHanax, BxoAsrrllrx B repeqeHb BAK (rcareropzu Kl, RSCI), 2 - s Har{Hbrx
perleH3LrpyeMbrx xypHanax, r4HAeKclrpyeMbrx B 6ase Scopus (Q3, rrro
coorBercrByer Kareropuu BAK K1), 4 - B Marepr{urnax rcoHSepen\uir u Apyflrx
vsl'alf.l/,flx. llonyreno cBllAerenbcrBo o rocyAapcrseHHofi perr4crparlLrr4

rlporpaMMbl AJI.f, 3BM. Pesylrrarut pa6orut uporuJrr,r aupo6aquro Ha HafrHbrx
rcouQepenqzrx pa3rlrrrHoro ypoBHr.

<<Mero4rt I{ crlcreMbl 3aITILITII unQopvraquu, nnQopMarluoHna.s 6esouacHocrb)) r{

OXBATbIBACT cneAyroulr{e OOJIACTI4 LrccJIeAoBaHvIfl,, BXOA.TIIIIHe

cueqlI€lJlbHocrb: <<Irlccle4oBanufl, e o6racru 6esonacHocrr4 Kpr.rrrrorpaQuuecxnx

4. CoorsercrBrre c[eqrraJrbHocrrr

.{ucceprarlufl coorBercrByer rraclopry Hayvuofi crequaJrbHocrr4 2.3.6. -

Kpr4 rrrorpaQuvecrczx TIPIIMI'ITI,IBOB,

3aulzra unQpacrpyKTypbr o6ecne.{eHur npr{MeHeHLrt

5. 3aueqaHur rro ArrcceprarlrroHHofi pa6ore
o Anropy cneAoB€ulo BbrAenurr 6omrue Mecra onucaHlrro D- rco4on z

uo4po6Hee pacrurcarb ycnoBzr s1)-s3). Vls rpuBeAeHHbrx aBropoM

orrpeAeJrenzfi, 6es ncuonb3oBa:aufl. LrcxoAHbrx crarefi (Kasami, T. On the

Construction of a Class of Majority-Logic Decodable Codes / T. Kasami, S.

Lin ll IEEE Transactions on Information Theory.I97l.- Vol. IT-17. no. 5.-
P. 600-610.)uparruqecKlr HeBo3MoxHo noH.f,Tb orrncaHne u csoircrsa D-
KoAoB. I4s npuneAeHHbrx aBropoM o6ogHa.re:rtuit sa crp.43 He .rrcHo , sro
raKoe L0, rcarcoir eenuqLtrofi cHusy orpaHr4qeHo 3HaqeHue dij . LIs

npuBeAeHHoro reKcra Ha crp. 43, 44 TaK)Ke He rroHrrHo, [orreMy ceueficrno
KoAoB S1 , 52 He rrycroe. Kponre roro ta wp. 44 ue orpeAeJreH uaparr,rerp J.

Ha crpanuue 44 rpeAJraraercr Ha3brBarb KoA C(D) AeoficrseHHbrM, oAHaKo

ero oproroHanbHocrb r4cxoAHoMy KoAy C(D) HLrrAe He AoKa3hrBaercf,.

HaAo orMerlrrb, qro n 4anrnefirreM , rrpu paccMorpeHkrv D-xo4on rar
ceveficrn KoAoB Pula-Marurepa, [pLrBeAeHHbre paHee onpeAenelnvrfl,

yrBep)KAeHvrflvr csoftcrna craHoB;lrc.fl r]oHrrrHbr kT B rIeJroM ue rpe6ytor

3ry

anfopzTMoB,

IIpoToKoJroB.

KpzrrrorpaQuuecrnx

Kpr4rrrorpa$uuecrux MeroAon> (u. 1 9).

AoKa3 areJlb crB I,IILI AorroJIHLr reJrbHbrx n otcH elg^uit.



Anrop r{crron*yer He coBceM KoppeKTHoe cpaBHeHr.re €uroplrrMoB Tvffra

Mar-3rzcaHa KoAax fonurr z D-roAax, p€Bperlar rocJreAHr4M nprr
ruuQpo na latru ucro.Ilb3 oB arb BeKTop a o uru6or n e c a 6olrlrero rroJr oBr.rHbr

MrrHllMallbHoro pac cro.fiH Lrfl. pr He paccMarp uBaA TaKyrc )Ke B O3MOI(HO CTb

An{ KoAon fouulr, Koropbre MoryT 6rrrr [ptr groM nhoAeroAkrpoBaHbr
cllllcorlHo (ro ecrr, TaK xe, KaK I{ B rrpeAnafaeMoM aBTopoM cJr}rqae Ans D-
KOAOB C HeKOTOpOfi aapaHee r43BecrHofi oruH6r oft rtpavuJrbHofo
pacruuoponaHux), Harrpr{Mep, IIo €urroplrrMy, npeAno)KeHHoMy B crarbe

lBezzateev S, Bossert M; A Unified View on Known Algebraic Decoding
Algorithms and New Decoding Concepts, IEEE Transactions on Information
Theory, 2013,Volume:59, Issue: 11, pp. 7320 -73361.

o B pa6ore LIMeIorct HeKoropble crkrJrr4crlrqecKlae HerorlHocrr4 LI oleqarKlr.

O4naxo, rtepequcneHHble BbIIue HeAocrarKlr He cHLrxaror BbrcoKoro ypoBH{
rlpeAcraBlesHofi pa6orrt 14 rlo3Bon.slor roBopLTTb o BhrrroJrH eHukr aBTopoM Bcex
rpe6onauufi , upe4rf,BJl.neMblx r rnarz$HKarlLroHHofi pa6ore Ha coracKaHrie
yueuofi crerreHrl KaHALrAara rexHlrqecKlrx HayK.

6. 3arc.nrorreHrre

,,{zccepraqzr Jlenrora E. A. npe4craBJr.f,er co6ofi 3aKoHrreHHyro HarrHo-
rcnanu$zxal{noHHylo pa6ory, nocnrrqdnnyro peureHr{ro rryalrHofi sa1altLr,
nuerctqefi BaxHoe 3HaqeHLIe B o6racru unQoprvraquounofi 6esouacHocrrr.

,,{zccepraqzs o6laAaer HafrHofi Hosr..rsHofi, rEueer reoperr4rr cKyro 3HarrkrMocrb r{

upaKTLIqecKyIo IIeHHocrb. llonyreHHbre pe3yJrbrarbr B rroJrHofi naepe orpaxeHbr B

aBropcKllx uy6nnraquxx. AnropeQepar rronHocrbro orpaxaer coAepxaHLre

Ar{ccepTarlnr4.

,{uccepraqv.a orBevaer rpe6oBaHr.rrM, ycraHoBJreHHbrM floloxenueu <<O

[pucy]KAeHvlvr freHbIX crenenefi n Qe4eparbHoM rocyAapcrBeHHoM aBToHoMHoM

o6pasonareJlbHoM f{pex{AeHr4lr Bbrclrero o6pasoBaHut <<IOxnufi Qe4epalrnrrfi
yHI,IBepcI{rer> (n 4eficrnyloqefi pe4arquu) u npeAbrBJreHHbrM K Ar4cceprarllrrM
Ha coLIcKaHI{e yteuofi creleHI4 KaHAvAata HayK, a aBTop, Jlelrorc EnreHnfi
An4peenuu, 3acJIy)KI4Baer rrplrcBoeHurr eMy yrdnofi creneHLT KaH1vr4luta

TexHI4rIecKI4x HayK no c[eqvarrbHocrz 2.3.6 - <MeroAbr Lr cr4creMbr 3arqlrrbr

nnSoprvraquu, nHQopMarluoHHas 6esouacHocrb)), TexHurrecKLr e HayKLr.

OQzqzarurufi ourroHeHr

.{orrop rexHlrrrecKr4x HayK (05.13.01 <<CucreuHufi aHaJrvr3)

o6pa6orra unQoprrrarluu)), upoQeccop, sane4yroqufi
ylpaBneHLre kr

raQe4pofi



<ZnQoprr,raIII{oHHal 6esonacHocrb), @e4epanbHoe rocyAapcrBeHHoe aBToHoMHoe

o6pasoaareJlbHoe 1^rpe)KAeHlae Bbrcrrero o6pasonauzr <Camr-flerep6yprcrcuit
rocyAapcteeHHrrfi yHr,rBepcr4Ter a3poKocMurqecKoro npu6opocrpoe Hvrfl>>,
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