
OT3bIB O OI4UI4AJIbHO| O OTIIIOHHEHTA

Ha Ar4ccepralll4oHHyro p a6ory Cry,4enur<zua Au4pex Bla4uMI{poBI4qa

Ha reMy: <<MeroA rrporrrBo4eficrnnn yrpo3e rroAMeHbt coobIuenuil 4la clrcreM

cnyrHrrKoeofi cBq3u c KoAoBbrM pa3AeJreHueM KaHaJroB Ha ocHoBe

croxacrr{rrecKof o rrpu M eHeH uq aHcavr6"rrefi mH o roQa3Hblx oproroHaJr bH blx

KoA o B brx rr o cJr eAo BareJr b H o cre fi >>, rrp eAcraBneHHylo H a coLIcK a:n:ae yueuofi

crerreHrr KaHAr4Aara rexHlrrrecKr4x HayK Iro cileIII4aJIbHocrLI 2.3.6 - <<Mero4u rz

cr.rcTeMbr 3 arrILlTbI Izn Q opvra ryuu, uu$opMallrlo HH as 6 es o nacHo crb))

1. ArcryaJrbHocrb reMbl AI{ccepraIII{oH Horo l{ccJreAoBaHuq

Crzcreurr cnyrHraxonofi cBflsur rrrpalor naxuefruryro ponb B )r<v3Hvr Lr

AetrenbHocrl4 coBpeMeHHoro o6qecrsa, rocKoJlbxy o6ecnerlzBaror cBq3blo, B ToM

III4CJIE B TEX CNYqA.'IX, KO|AA APYII4E TCJICKOMMYHI'IKAIIZOHHbIE CT4CTEMbI 
'BJIf,IOTC'

HeAocryrrHbrMr4 B cuny reorpaSraqecKofi yAaneHHocrl4 vrlrLr cJIoxHbIX

Mereoponof I4qecKuIX ycnoBr'r fi , a raxxe no rtpr4tlul H e MaJIoH ac eJIe H Ho crr{.

Cpe4Iz uuoroo6pasu.a BLIAoB MHoxtecrBeHHoro Aocryna B cl,IcreMax

crryrHuKoeofi csssu (FDMA, TDMA, CDMA), Aocryn c KoAoBbIM pa3AeneHl{eM

KaHaJroB Lr rp.rrMbrM pacrur{peHrreM cleKTpa CDMA-DS flBIrsrurcfl. Aocraror{Ho

paclpocrpaHeHHbrM. llocrolrxy clrcreMa cuyrnuxoeofi cBfl3v flBIrflercs.

6ecupono4nofi, ro B crrJry cuequQvxn e€ QynxquoHr4poBaHl{t yrpo3a noAMeHbI

[epeAaBaeMbrx B nefi coo6u{esufi Aocraror{Ho BepotrHa, I4 Moxer 6rrrr

pezlnr43oBaHa 3noyMbrrrrJreHHuKaMr{ c rroMolrlblo craHAaprHoro o6opylonaHnfl,trpv

Hr43KI4X MarepI4aJIbHbIX 3 arp arax.

C y.rerovr roro, .rro 6om[rr4HcrBo KoMMepqecKI{x crIyrHlIKoBbIX cplcreM

cnpoeKTr4poBaHbr r{ ucuonb3yrorcr 6es saqzrbl AaHHbIX or yrpo3bl tIoAMeHbI

coo6rqeuzfi, ro perxeHr{e 3a4aqkr rroBbrrrreHLrfl, 3arwruJdnuocru zuQopnralll4oHHoro

o6lreHa B cr,rcreMax cnyrHuxosofi cBfl3vr or yrpo3bl IIoAMeHbI coo6lqeuuit uleer

Bax{Hoe 3Har{eHI{e.

flocxolrry orarry HenocpeAcrseHHofi peanv3arJvrv yrpo3bl noAMeHbI

coo6qeHr4fi npe4urecrByer 3Tarr paAzorexHklqecxofi puBBeAKI4, To ycnelllHocrb

ero ocyqecrBrreHufl, 6yaer Bo MHoroM 3aBl4cerb or cKpbITHocrI4 cl4creMbl

cuyruzxonofi cBfl3r4. Crpuruocrr 6ecnpoeoAHblx cl4creMax nepeAaql4

nu$opnrarlr{r4 Mo)Ker 6urr o6ecne.reHa 3a cqer oHeprerl4r{ecKoit u crpyxrypHoil



cKpbrTHocTr4 rrcnoJrb3yeMbrx B Hlrx cr4fH€uroB-nepeHocql{KoB LIHoopMaIILTI,I, A

TaKxre r4HoopMaIII4 oHHofi cKpbrrHocrll nepeAaBaeMoro co o6qeHl,Ifl .

Hau6onruyrc cJroxHocrb rrpn KoMrrneKcHoM pelxeHl{z 3al.arrrr

o6ecue.reHrlt cKpbITHocrkI cr4creMbl cnyrHllKoeofi cs.f,gz c KoAoBbIM pa3AeneHl4eM

KaHaJIoB, Lr3 Bcex BI,IAoB cKpbrrHocrrl rrpeAcraBJlfler 3a1a-ua o6ecueqeHu-{

crpyrcrypuofi cKpbrrHocrr4 r4cnonmyeMbrx B crrcreMe repeAaql,I ranSopvraquu

cr.rrHaJroB-nepeHocrrr4KoB rau$opvaqzu. 3ro cB-fl3aHo c reM, rrro oHIz Aon)KHbI

o6ecne.Ilrnarr ycnoBr{e oproroHaJrbHocrLI, a raKxte Aon)KHbI yAoBnerBop.grb

rrpeAbrBJrrrb rpe6onaulr{M, npeAb.aBnteMblM K ux crIeKTpanbHbIM v

Koppenqqr4oHHblM xapaKTepr4crrrKaM. C yuerovr roro, qro Koll4rlecrBo I43BecrHbIX

oproroHaJrbHbrx KoAoBbrx nocneAoBaremnocrefi rpe6yevrofi pa3MepHocrLI,

yAoBJrerBop{rcqzx AaHHbrM rpe6onaulrqM, HeBeJII{Ko, To oHI{ o6ra4aror HIasxoft

crpyrrypnofi cKpbrrHocrbro. ZgsecrHrre aJrropr{TMbr vr MeroAbI nonyqeHl4-s

oprofoHaJrbHbrx r{ KBa3}roprofoHanbHblx KoAoBbrx nocneAoBareilbHocrefi uueror

orpaHur{eHr4-rr rro Korr4rrecrBy crrHTe3r,rpyeMblx aucau6refi oproroHaJlbHblx

KoAoBbrx rrocneAo aremuocrefi, a ycrpoficrna vx QopvrupoBaHufl. I4Meror

ofpaHr4qeHvlfl., QBfl3aHHbre npe)KAe Bcefo c TeM, r{To fIo3BoJItroT reHepHpoBaTb B

ocHoBHoM .4BOLIr{HbIe [OCneAOBaTenbHOCTI,I.

coo6nleHuit Nts. czcreM crlyrHuKoBofi cBt3z c

Ha ocHoBe cI,IHTe3a, Qoprr,rupoBaHvfl. Lr

yBenurleHHoro KoJruqecrBa aucau6lefi

Ko.rIoBIIX IlocnenoBarelltrocrefi .gBr.serc.f,

C y.rerorr,r r43Jrox{eHHoro orMerraro, rrro Hayqleias.3araqa paspa6orKl4 MeroAa

rrporuBoA eircrr,us. yrpo3 e noAMeHbI

KOAOBbIM pa3AeJIeHI4eM KaHaiIOB

cToxacTl,rqecKofo rIpI{MeHeHI4.'I

unoroQa3HIIX oproroHaJIbHIIX

anryarsnofi.

2. OrleHrca AocroBepHocrrr [oJryrreHHbrx pe3yJrbraroB tr HoBtt3Hbl

AUCCepTaIIITOHHOfO ItCCJIeAOBaHUq

[ocronepHocrb pe3ynbraroB rr o6ocuonaHHocrb HayrIHbIX IIoJIoxeHuit u

ocHoBHbrx BbIBoAoB Al{ccepraqlaoHsofi pa6oru rIoATBepxAaerafl,

MeroAonornqecr<ofi crpofocrbro npLIMeHeHr4.s MareMarlzrlecKofo annapura.

3SQexruBHocrb paepa6oraHHbrx MeroAoB Lr zlnropl4rMoB [oArBepxAeHa

3KcneprrMeHT€LnbHo nyrevr KoMnblorepHoro MoAenrrpoBaHurfl.. Bce KrIorIeBbIe



rroJrox{eHr4fl, olpaHr4qeHr,rr v AorryueHuIf,, I4cfIoJIb3OBaHHbIe B paooTe,

cooTBercTByror oly6nr4KoBaHHbrM HayrrHbrM AaHHbIM B paMKaX I4CCneAyeMOfi

TeMarI,IKr,I. 3r<cnepLIMeHTaJIbHbre AaHHbIe, nonyrreHHble B xoAe I4ccneAoBaHvlfl.,

cornacyrorc-f, c qacrHbrMr{ pe3ynbraraMl{ aBTopI{TerHbIX pa6or s AaHHofi o6lacru.

HosusHa reHeparopa aucau6nefi vtroroSa3HbIX oproroHaJlbHblx KoAoBbIX

rrocneAoBareJrbHocrefi (AMOOK[) u cncreMbl crlyrHlrrcoeofi cBfl3v c KoAoBbIM

p€BAeneHr4eM KaHanoe (CCC c KPK) co croxacrrrr{ecKrrM cpeAcrBoM 3axrulrbl

unSopruaqura, noATBep)KAaerc{ r4Meroql4Ml4ct y aBTopa AI4 ocepralll4oHHoI4

pa6orrr [areHTaM u ya uso6pereHllf, .

Hayun an HoBtr3Ha 4nccepraqzounofi pa6orrr 3aKJlroqaerc.a B cneAyloqeM :

I . Paspa6oraHHa-rr MoAenb rrporkrBoA eitcrsun yrpo3e [oAMeHbI coo6ulenuft

s CCC c KPK, ornr4qaroqaflafl. o't r43BecrHbIX TeM, qro [pu nepeAarle KaxAoro

nnQopvrarlr{oHHoro 6ura zcnonb3yerc.fi yHI4KanbHa.[ HenoBTopflror]\asefl

crpyKrypa AHCAMOJI' nuoroQasurx opTofoHaJIbHbIX KO,IIOBbIX

rrocJreAoBarelrHocrefi crrHxpoHHo rr3MeHteMbIXHa lpuelauofi vr uepe4aroqefi

cropoHax.

2. MoAenr AMOOKII rpe6yeuux pa3MepHocrefi N = 128,256 14

anIopI4TM VIX CI4HTe3a KOTOpbIe, B OTII4T{I{e OT H3BeCTHbIX, OCHOBaHbI Ha

paccMoTpeHkru MHox{ecrBa 3pMr4ToBbrx Marprrq [opqAKa (n x n), 3neMeHrbl

KOTOpbIX .TIBJI'IOTCq KOMITJTeKCHbIMLI qIICJIaMLI V 3aAarOT BCe BO3MO)KHbIe

oproroHanbHble lasucrt npocrpaHcrlsa Cn - KoMIJIeKcHbIX rII4ceII.

3. llpznqrzu nocTpoeHrlt v TexHuqecKoe peIxeHLIe feHepaTopa

AMOOKII Ans croxacrl4rlecKoro cpeAcrBa 3aIqI4rbIrrceBAocJlyqazHbIX

un$opvlarJr4vr ctrcreMbr cnyrHrrKoBofi c fl3r4 c KoAoBbIM pa3AeJIeHI{eM KaHaJIoB,

no3BoJl.grcuu€, B oTJIr4r{I4e OT r43BeCTHbIX, feHepl4pOBaTb rlceBAocnyuafrHrre

AMOOKil Ha ocHoBe co6crseHHrrx BeKTopoB opMr.IroBbIX MarpI4II B

coorBercrBtrv c 3aAaBaeMulr ua6opoM rrceBAocryuaftublx KoMIIJIeKcHbIX r'II4cer.

TeoperuuecKaq 3HaqrrMocrb 3aKJrroqaerc.f, B pa3BI{TIrI{ croxacrl4rlecKrlx

MeroAoB 3arrlrrrbr unQopnaqvru B CCC c KPK Ha ocHoBe IIoBbIIrIeHI4t

crpyrrypHoft cKpbrrHocrr.r cr4rHaJroB 3a cr{er cI4HTe3a, feHepaqul4 v
3



croxacrzrrecKoro npl4MeHeHI4t AMOOKII, onI4cbIBaeMbrx oproroHaJrbHbrMr4

6asucatvru flpocrpaHcrBa KOMIIJIeKCHbTX rrI4CeJI cr, a raKx{e B nonyrreHklr4

aHanuru.{ecKLI x 3 aBI{czMo cr eir l.nfl p acqera rlo Ka3 aren.rr crpyKTyp Ho fi c KpbrrHo crr{

Anfl anyqafl cToxacTl4rrecKoro npLIMeHeHI4t AMOOKII, npeAcraBJrreMbrx

co6 cTBeHHbrMrr BeKTop aMr4 gpMr4ToBbrx Marprzq.

flparcruuecKaq qeHHocrb pa6orbr:

- Paspa6oraHHble rexHuqeaKI4e pe,'eHI4,l no rloBbrrrreHr4ro 3arurzuennocrrz

rauQoprr'ralll4l4, 3alrlurqdunue rIareHTaM14 Ha r43o6pereHLrfl 14 cBr4AerenbcrBaM' Ha

pefl4crpalll4ro npolpaMM arq 3BM, pezlnl43ylotqze npe.qnoxeHHbre ajrropzrMbr,

o6ecue'IzBalor peanlz3allzrc MoAenr4 Lr anropr4TMa nporr4BoA ekcrsux yrpo3e

loAMeHbI coo6u1enzfi, uepe4aBaeMblx e CCC c KPK, Ha ocHoBe $opvzp oBaH;p1fl Lt

croxacrlrqecKoro rIpI4MeHeHI4t AMOOKIL B cnyqae LrcrroJrb3o BaHrrfl

paspa6oraHHoro aJIroplITMa nporLIBo4eficrnzr yrpo3e [orMeHbr coo6rqeuzfi sa

cqer croxacrrrqecKoro npl{MeHeHr4r HerroBToprrculr4xc.s AM@OKII npozcxoAr4T

upeo6pasoBaHl4e ucxoluofi znQopuaqzz v ee [epeAarra B KaHaJr cBflsv c
TIOMOIubIO 14 3MEHqIOIUI4XC.'I ascau6lefi opTofoH€urbHbrx KO.IIOBbIX

nocneAoBarenbHocteft pttx rrepeAaqlz Ka]KIofo Izn$opnrarlr4oHHoro cuMBoJra, r{To

o6ecue'Iunaer rIoBbIIrIeHVe krx crpyr<rypnofi cKpbrrHocrr4. flolyvaeurre
AMooKlI I4MeIor rlpupocr crpyr<rypnofi cKpbrrHocrr4 rro orHoueH14ro K

crpyxrypHofi cKpblTHocrz ascau6refi Ar4cKperHbrx oprofoHaJrbHbrx

MHoroypoBHeBbrx cHrHaJroB (AAoMyc), r<oroprrfi rexur B npeAeJrax or 2,5 4o
1 01,3 lo/o ltts roptlKa MarpvIIbI n = L28,14 B npeAerrax or 2,32 Ao 107 ,02o/o ltrs
nop-[IKa MarpI4IIbI n = 256, xoroprtfi coorBercrBeHHo o6ecneqzBaercq 11pu

AonycrkIMbIX 3HarreHl4-sx Qas KaxAoro AlraroHanbHoro roe$SzqLreHra 3M
Agt = 18" v agt - r" . Berz.rzHa crpyKrypnofi cKpbrrHocrz AM@oKlI anq

LQt = 90" TaKX{e HaxoAr{Tc.rr Bbrrrre rpe6yetroro 3HarreHr4.rr crpyxrypnofi

cKpblrHocrI,r Srpe6. > 43 AvI3 Anfl jV - 128,256, r{ro no3BoJrrer ux

rrcrroJrb3oBarb B cyrqecrByroulr4x CCC c KpK.
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- Crpyrcrypa 14 aJrropr,IrM Synr<quoHr4poBaHr4q reHeparopa

rlceBAocJlyvafinux AMOOKII, gauluqessue rrareHraMr4 Ha raso6pereuzx Lr

cBI4AerenbcrBaMl4 Ha perl4crparlr4ro rrporpaMM Anfl 3BM, rro3BoJr{ror

$opuzpoearr AMOOKII c rr3MeHf,rorqeficr crpyKrypofi na ocHoBe co6crsennrrx

BeKropoB (CB) opMI,lroBbIX Marpr4r-tr (3M) B coorBercrBpru c ua6opov

rrceBAocJryvafinux KoMnJIeKcHbrx rrr4ceJr, rrocryrraroqr{x Ha BXoA feHeparopa, r4

Moryr 6rrrr [pr4MeHeHbr An-rr ycoBeprueHcrBoBaHkrfl croxacrr{qecKoro cpeAcrBa

3arqr{rbr rauQopvrarlr4r4 B CCC c KPK.

- Paspa6oraHHoe rporpaMMnoe o6ecrerreHr4e anq IISBM e uaxere Matlab

SIMULINK, 3arrll4lrl€nnoe cBkrAerenbcrBoM o rocyAapcrseHHofi perr4crparlr4r4

npofpaMMbr Anr 3BM rro3BoJrrer BbrrroJrH-{Tb r4ccre AoBaHLrfl npouecca nepeAar{u

uuQopnrarll4r4 B MoAenIr CCC c KPK Ha ocHoBe croxacrr4rrecKoro npr,lMeHeHr4fl

AMOOKII upz I43MeHeHI{Id orHorueHr4.rr cr4rHan/uryvr B KaHaJre aBfl3Lr.

- ,{anrr peKoMeHlar\kru rro ucrroJrb3oBaHuro KoMrrbrorepHofi MoAenrr CCC c

KPK B naKere Matlab SIMULINK, peanr{3yroqefi MoAenb rrporrrBoAefi.crskrfl.

yrpo3e rroAMeHbr cooSuleuuit sa ocHoBe npr4MeHeHurfl aroxacrzr{ecKoro cpeAcrBa

3 arqr.rTbr znQ opuaqur u.

3. Oqenrca coAep?KaHrrfl Arrcceprarlrrur crerreHr{ ee 3aBeprueHHocrrr,

rroATBeplr(AeHrre ny6nurcaqufi anropa

Co4epNaHkre v crpyKrypa Ar4cceprar\vrr Cry4euurcuna A.B. coorBercrByer

TeMe, rlen.rrM u 3aAar{aM zccJreAoBaHnfl. B Ar4ccepra\w reKcr, pncyHKI4 vl

ra6ruqu o$opuneHbr B coorBercrBvrvr c |OCT.

Bo nseAeHuu o6ocHoBbrBaercr aKTyanbHocrb reMbr, Qopuynupyrorcf, uerlb

LrccneAoBaHLrfl, HayqHa-s 3a4a-ta zccneAoBaHLrfl, onpeAenrrorcr o6lexr 14 nperMer

r4ccJreAoBaHlrfl,, IIpaKTr4rrecKar rIeHHocTb Lr HayqHas, HoBr43Ha pe3yJrbraToB,

I,I3 JIATAIOTC.'I H AYI{ HbIE II O JI OX{ EHLIS., BbIABU| AE MbI E H A 3 AIqI{TY.

B uepnofi rJraBe coAeplKr4Tc.s anallv3 cyrqecrByro[Ir4x noAXoAoB K

rroBbrrrreHr4ro 3arrlt4rrleHHocrrr cyulecrByroulr4x CCC c KPK, o6ocHosaHa

qelecoo6pa3Hocrb nporzBoAefr.crr,us yfpo3e [oAMeHbr coo6u]esufi e Hwx 3a cqer



yBenurreHr'rr cTpyKTypHofi cKpbrTHocTr4 r{c[orrb3yeMbrx aHcaM6nefi

oprofoHaJrbHbrx KoAoBbrx nocneAoBareJrbHocrefi (AOKII). C yrreroM cAeJraHHbrx

BbIBoAoB onpeAeneHbl 3a4aqv uccneAoBaHrtg, o6ocnoeaHa ueo6xoAuMocrb

paspa6orKrr MeroAa nporrrBo4eficrnvr yrpo3e rroAMeHbr coo6rqeuufi. e CCC c

KPK Ha ocHoBe crzHTe3a, QopruvpoBaluLrs. 14 croxacrr4r{ecKoro rrpr4MeHeHraq AOK[.

C yrreroM BbrrBJreHHbrx nporkrBope'ruir B rrpaKTlrKe v reoprrr4

c$oprraynzpoBaHa IJAyrlHafl 3a4arla HCCIeAOBaHI/S. Vr OCHOBHbTe 3aAAqLr

x ap aKTep r4crr4Ka rroJr oxreHufi , nrr4nr{raeMbrx H a 3 arrlr4Ty.uccJIeAoBaHvIg., AaHa

Bo eropofi rJraBe aBrop Arrcceprarlzossofi pa6oru apryMeHrr4poBaHHo

ooocHoB€ur, Bo3Mox{HocTb cHr4xeHr4s Bepo.f,THocTr4 pa3BeAKrr cTpyKTypbr cr{fHaJra

Pp"ru. sa cr{er cHr4)r(eHrl.a Bepo.rrrHocrr{ pacKpbrrr'rr crpyKTypbr ckrrHaJra ilpkr

ycnoBnr4 ero o6uapyxeHl4.a Prro, rITo IIo3BoJrurJro eMy npeAJro)Kr.rrb e$Sexrnnuufi

MexaHV3M nporr4BoAeircreus. yrpo3e rroAMeHbr coo6ulenuir s CCC c KPK.

B pe3ynbrare aBTopoM npeAnoxeHa ycoBeprxeHcrBoBaHHar MoAeJ'rb

nporr4BoAei4crsufl. yrpo3e noAMeHbr coo6ulenufi B CCC c KPK Ha ocHoBe

cLrHXpoHHoro feHepl4poBaHkrfl vr croxacrr4r{ecKoro npr{MeHeHrr.rr AMOOKII

pa3MepHocrefi N - !28,256, no3Bon.rrrcqas rroBbrcr4Tb rroKa3areJrb vx

crpyKrypHofi crpurHocrr4.

Paapa6or aHHafl, MoAenb rrporrrBoA eitcrr,ux yrpo3e noAMeHbr coo6qeHraft s

lpoqecce ceaHca cBflstr npu repeAar{e Kax{Aoro ran$oplraqrroHHoro 6uta e CCC c

KPK rpeArronaraer racnonb3oBaHr4e yHr4Karusofi HenoBTopsrouleftcq crpyKrypbr

oproroHaJrbHblx KoAoBbIX nocneAoBaremuocreft .

Anropola onpeAeneHo, rrro Anr rofo, .no6rr a:ucav6rru oproroHaJrbHbrx

KoAoBbIX nocJreAoBaremHocrefi o6ecue.ruBarrLr rpe6yervroe 3HarreHue

crpyKrypuofi cr<purHocrll Srp.6. > 43 !J,13, neo6xo4r,rMo pa3pa6orarr anropr4rM

cr{HTe3a AM@OKII, o6ecueqzBaroqufi noryveHr4e rpe6yenaoro krx KoJrr{qecrBa

Aro"a.2 4,54 ' 'l'072

Cuutato, r{To IroJloxeHrze 1, :axnrovaroqeec.fl B ToM, .rro ((Pa3pa6otanuan

MoAenb nporI4BoAeucrBLrfl. yrpo3e noAMeHbr coo6ulesuir s CCC c KPK Ha ocHoBe
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3HaqeHI4t Srpeo. > 43 ilI43, orrr4qaercr or r43BecrHbrx reM, rrro npr4 ilepeAar{e

KaxAoro I4HQOpMaIILI oHHoro 6ura vcflonrcy ercfl yHVKaJrbHar HenoBToprrcqa-sct

oproroHanruofi r<o4onofi rocne.uoBareJrbHocrt4

npraerr,ruofi v nepe4arorqefi cropoHax)) aBTopoM

B rperrefi r.rraee aBropoM pa:pa6oraHa MoAenr AM@oKlI 14 anropzrM

cI{HTe3a ux rpe6yelroro KoJrr4r{ecrBa Arpe6. > 4,54 . I0rr, o6ecue.{zBaroqrrx

rpe6yenaufi yponeHb r4x crpyKrypuofi crpurHocrr4 srpe6. > 43 lrr43 n CCC c

KPK, rrpr4 ux croxacrr.r q e cKo M rrp r{M eHeHr{r4.

Mo4elr AMOOKII ocHoBaHa Ha r{crroJrr3oBaHuu MHoxecrBa na6opon

co6crseHHblx BeKTopoB 3pMrrroBbrx Marpr{rl Koropbre B Ka)KAoM KoHKperHoM

clyqae BbIrILIcJI.f,Iorcf, B coorBercrBr4rr c Ha6oporu sHa.reHuft vo4yneft vI

apryMeHToB AI4aroH€uIbHbIX r<osQQuql4eHroB 3M. Irlcnonb3yr pa3nr4qHbre Ha6oprr

I{cxoAHbIX AaHHbIX, npzcBanBaeMbrx AuraroHanbHbrM xoe$Qaqr4eHTaM 3M B

coorBercrBr4vr c paspa6oraHHblM zLnropI4TMoM czHTe3a, onpeAeJr-f,rorc{ pa3nr4r{Hbre

ro cnoefi crpyKrype AMOOKII B KoJII{rrecrBe, rrpeBbrrxarculeM rpe6yeruoe

3HaqeHr4e Arp"a.2 4,54 . 1,072 gttxp€tsMepHocrefi N - 1,28,256.

Anropolt npeAno)KeHbl aHanr4TkrsecKr.re BbrpaKeHr4-rr v yrBepxAeHr4{,

onperenqrcrrlkre 3aBLrcr{Mocrb MoAynefi u apfyMeHroB KOOpAzHar cB 3M or
sHaqeHzft ruo4yneft z apryMeHToB ed 4zaronanbHbrx xoeQ$vrqrleHToB, Ha ocHoBe

Koropblx paspa6oraH aJIropI4rM crrHre3a yBenr4rreHHoro KoJrr4rrecrsa AM@OK|I.

ftx oqenKl4 crpyKrypnoft cKpbrrHocrz AMOOKII, npuveHqeMrrx e CCC c

KPK, aBTOpoM IIpOBeIeH pacqeT kIX KoIZqecTBa, KoTopoe Mo)KeT 6nrt nonyLreHo

Ha ocHoBe paspa60ranuofi Morenr4 rz anropr{TMa crzHTe3a.

B coorBercrBnvr c [onyqeHHbrMr4 pe3ynbraraMrr aBTopoM Hafi4eno

aocoJllorHoe 3HarreHlze npl4pocra crpyKrypHofi cKpbrrHocru AS AMOOKII (4nr

cI4HXpoHHoIo reHepI4poBalllzlfl U cToxacTllqecKoro IIpI{MeHeHI4f, AM@OKII
o6ecue'Il4saer rIoBbIIrIeHze crpyrcrypHofi cKpbrrHocrr{ Bbrrrre rpe6yenaoro

crpyKrypa

cr{HxpoHHo

AOKa3aHO.

vrHoroQasnofi

r43MeH.SeMAflHa
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cnyqaeB Lr3MeHeHr4r Qag gJreMeHToB KoAoBbrx [ocneAoBaremnocrefi Ha

yrJIbI Lqt: L", LQt - 1B').

Cvutato, rITo rIoJIoxteHI,Ie 2, saxrtoqaroqeect B ToM, .{To (Pa3pa6orauna.a

MoAerrb AMOOKII rpeSyeMbrx pa3MepHocreft N - 1,28,256 u anropr4rM rzx

cr,rHTe3a, rro cpaBHeHzro c r43BecrHofi lroAerurc AIOMYC, noenoJrrror yBenur{r4Tb

Bbrr.rrpbrrrr B crpyrrypHofi cKpbrrHocrr4 AMOOKII. llonyuaenarre AMOOKII

r,rMercT npvpocr crpyr<rypuoft cKpbrrHocrr{ rro orHorrreHr4ro K crpyxrypHoil

cKpbrrHocrz AIOMYC, xoropufi nexr4r B npeAenax or 2,5 Ao 101,37o/o gtrx

rropf,AKa epMr{roBofi uarpzqbr n = 1,28, u B npeAenax or 2,32 ao l0I,02Yo ltrx

nopsAKa 3M n = 256. lannrrfi srrurpbrrx o6ecneqzBaerc.r rrpkr ycnoBlrz, tlro

Sasu Ka)KAoro AlraroH€LJrbHoro xoeSQuqrreHTa epuuronofi arpl,rrlbl rl3MeHf,erct

Ha yron Let - 18" pr, coorBercrBeHHo Let - 1-". 3Ha.reHrae crpyr<rypnofi

cKpblrHocrl4 AMOOKII Ans AQr = 90" raKxe HaxoAIlrc.g BbIIxe rpe6yeuoro

3HarreHLrr crpyKrypHofi crpurHocrl4 Srp.6. > 43 AVI3 .qn.s N = 128,256, uo

rro3Bonrer ux r4crroJrb3oBarb B cyrqecrByroqux CCC c KPK> aBropoM AoKa3aHo.

B verneprofi rJraBe aBropoM Ar,rccepraqzouuofi paSorrr paapa6oranrr

npuHrlrln rrocrpoeHr4s 14 TexHr4r{ecKoe peueHne rro nporr4BoAeftcreuro yrpo3e

noAMeHbr coo6uleuufi s CCC c KPK.

llpzuqun 3aulr4rbr r,rHQopnaarlr4r4 or yrpo3br noAMeHbr coo6uleHrafi s CCC c

KPK 3aKJrroqaerc.[ B ToM, r{To xax4ufi ranQoplraquouurrfi cr4MBoJr KaxAoro

r,rHQopnraqr4oHHoro KaHaJra [epeAaercs, npr4 rroMorrlu yHr4KaJrbHoit peatmsa\krvr

AMOOKII pa3MepHocrefi N - 1,28,256 c HerloBrop.f,Iolqefics crpyrrypofi,

r.r3MeHrroqefics no oAr4HaKoBoMy 3aKoHy Ha rrepeAaroqefi u [pr4eMHofi cropoue.

TexHu.recKoe peueHr4e rrpeAJroxeHo B Br,rAe croxacrrrr{ecKoro cpeAcrBa 3auI4TbI

r,rnSopuaquul, BKJrroqarcqee reHeparop nceBAocry.rafinbrx KoMrrJreKcHbIX rrLIceJI,

reHeparop nceBAocJryvafiurtx AMOOKII, ycrpoficrno cuHxpoH143a\wu vr

6yQepurrfi HaKorrr{TeJrb, Koropbre r4Meror rexHnrlecKylo Bo3MoxHocrb

cQopurEpoBarb Heo6xo4ravroe Konr4rrecrBo KoAoBbrx rrocJreAoBarenbHocrcfi, p:ts

rrocneAyroqero croxacrrrrrecKoro ilpl{MeHeHu-f,. B pa3lene npeAnoxeHa

crpyKrypa reHeparopa rceBAo cryvafi uux AM(D OKII.



Anropou pa:pa6oraH v uo4po6no o,,zcaH anroplrrM $opnazpo BaHn,
AMooKlI' ,{anHrrft €urropl4rM rlo3Bo fler us na6opoe rocneAoBarenruocrefr.

$opuzpyeMblx reHeparopoM rlceB4ocryvafiHbrx KoMrrJreKcHbrx qzceJr, [onyrrr4Tb
Hao opbr p €Bnkr qHbrx rrc eBA o clyuafi Hrrx AM(D OKII.

nns o6ocHoBaHrrt

TexHI,IqecKI4X peureuufi

coAep)Karrlar feHepaTop

uuSopuaquz.

Cvnraro, qro [onoxeHr4e 3, 3aKJlroqarcqeecf B ToM, rrro <llprznqzn
nocrpoeHLrfl 14 rexHr4qecKoe peueHrze reHeparopa rceBAocny.raft Hrx AMOOKII
Anfl croxacrl4rrecKoro cpeAcrBa 3auII4TbI rzHsopvaqua cr4creMbr cuyrHHxonofr
cBfl3n C KO.4OBbIM pa3AeneHzeM KaHaJIOB, no3BoJIqIOqZe, B OTrrIrrI4e or
z3BecTHbIX' reHepl4poBarb nceBAocJlyvaftuue AM@OKII na ocHoBe co6creeHHrrx
BeKTOpOB 9pMI4TOBbIX Marplrq B COOTBeTCTBZT{ C 3aAaBaeMbrM na6oporr,r

nceBAocny'rafrurx KoMrrJreKcHbrx qzcen) aBTOpOM AOKa3aHO.

B sarcrroqeHr.ru Qopnaynupyrorcr BbrBo,qbr, ocHoBHbre pe3ynbraru pa6orrr
r,r peKoMeH4arJupr.

B rlplrJrorlteHuqx llpuBoA.srctr [porpaMMbr cLrHTe3a asca1a6refi
vnoroSasHrx

COOCTBCHHbIX

pearrr43yeMocrLr paspa60raHHbrx uo4erefi , anfoprrrMoB rr

paspa6oraHa rporpaMMHa.s MoAenb CCC c KpK,
AMooKlI Anfl croxacrzrrecKoro cpeAcrBa 3arrrr4rbr

oprofoHaJlbHbrx KOAOBbTX IrocneAoBareDsocrefi Ha ocHoBe

BeKTopoB 3pMI4ToBbIX MarpuIq, pe3ynbrarbl oKcrlepv MeHTa no
peIIreHI4Io 3al.a'q cI4HTe3a ascav6lefi uHoroQa3HbIX oproroHaJrbHbrx KoloBbrx
rlocJleAoBareJlbHocrefi pasvepHocrl4 N = 4, aKTbI o BHeApeHLrkr Ar4ccepraquoHHofi
pa6oru.

{o cro r.r n crB a M rr Ar4 cc epraqrao uno fi p ad orn _f, B Jr.rrrorc, :

l ' [zcceprar\r4fl IIpeAcraBJIter co6ofi 3aKoHqeHHyo, ror[rrecKr4
BblcrpoeHHyro z BrrrroJrHeHHyro Ha xopoueM ypoBHe HayrrHo_r<nanu$zKarlr4oHHyro

pa6ory.

2' Mo4elb nporzBo4eftcrnntr yrpo3e rroAMeHbr coo6uleuuir s CCC c KpK
Ha ocHoBe croxacrl4llecKoro IIpIzIMeHeHI'I.a AMOOKII, MoAenb AMOOKII 14

anropllTM CI4HTe3a ux yBenuqeHHofo KoJrr4rrecrBa Anfl ccc c KpK rroJryrreHbr

aBTOpOM ILITIHO.



3. Aerope$epar B uoluofi Mepe oTpalKaeT ocHoBHoe coAepx(aHl4e

Ar4CCepraqI4n.

4. OcHoeHrre pe3ynbrarbr Ar,rcceprallrll{ rIoATBepxAeHbI HayrIHbIMt4

ny6nrzxaqr4flMr neo6xo4uMoro ypoBHr, B ToM rII,IcJIe rrareHTaMu wa uzo6pereHl4t

LI cBuAereJIbcTBaMI4 o perl4cTpa\va IIporpaMM Anq 3BM.

OcHosHrre rroJrox{eHrl.rr Aucceprarlurkr ony6nI,IKoBaHbI B 14 HayrIHbIX

rreqarHbrx pa6orax n roM rrr4cJre: 5 - B BeAyIrIvx peIIeH3lIpyeMbIX Hayr{HbIX

xypHaJrax, BXoAruIt4x B rrepelreHb BAK P@ (us Hux 1 Kareropuu K1, 3 rareropuz

K2, 1 rcareropuz K3), 9 - s Mareprlanax KoHQepeHqIafi I4 ApyrHX vr34aHLrflx.

flolyueHo 4 rrareHTa Ha r43o6pereHue, 3 cszAereJlbcrBa o rocyAapcrseHHofr

perkrcrparlr4lr uporpaMM Anq 3BM. Pesynrraru pa6oru nporrrnl4 anpo6auuro Ha

HayrHbrx roH$epenlluf,x pa3nl4qHoro ypoBHt.

4. CooreercrBue crreuuaJrbHocrlr

BuuonneHHoe coI{cKareJIeM HayrlHoe I4ccneAoBauue

[acropry crerlr{zlnbHocrr4 2.3.6 - <MeroAbI LI cl4creMbl 3aIrIIlTbI zuQopuaqura,

unsopnraquoH*afl 6egonacnocrb) no rryHKTaM 9. <MoAelu rporl{BoAeitcrsux

yrp03aM HapylxeHrlfl uHSopuaqraouuofi 6esonacHocrl4 nnfl JIIOoOIO BLII.A

oueHKr{ uoxagareleftznQopiraaqI4oHHbIX cHcreM, no3BontrcIque ttoflyrlarb

rEuQopuarluousofi 6esonacuocrr,r)) u 15. <llpuuqranbl v perleHrl.a (rexuzvecKl4e,

MareMarr4rrecKze, opfaHI{3aIILIoHHbIe Lr Ap.) rro co3AaHI4Io HoBbIX

coBepIxeHcTBoBaHI4rc cyulecTByloql4x cpeAcTB 3aIIIZTbI uu$opuaqnu

o6ecue.Ienzr ranS opMaIrLI oHnofi 6 esonacHo crrr) .

5. 3anaeqalulafl rlo ALIccepralll{oHHofi pa6ore

1. [nr [poBepKr4 clyuafiuocrr,r qucer r4crroJrb3yerct Ao 15 napauerpoB I,I Ao

200 recros. B Ar4cceprarlraoHsofi pa6ore He npoBeAeHa rlpoBepKa clyuafinocru

.UJI{ KOMNJICKCHbIX IILICEJI.

2.8 Ar{cceprarlr4oHHoM r,rccneAoBalr^vrLt aBTopoM npI4BeAeHbI pacr{erbl

rroKa3areJr{ crpyKT pHofi cKpblTHocrpr p.nfl, Qa:onoro cABI4ra paBHoro LQ = 1'o.

vl

kl

cooTBeTcTByeT
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BosHraKaer Bonpoc B npaKTrrqecrofi peaJrlr3yeMocrl4 raroft cplcreMbr cnyrHuronofr

cBfl3I'I C KOAOBbIM pa3AeneHkIeM KaH€UIOB.

3.I/b TeKcra ALrcceprarlur{ He coBceM noHrreH Br.rA nocneAoBarenrnocrefr

nrrpa6aurBaeMbrx reHeparop ancau6neff uuoroQasurrx oproroHaJlbHblx

nocJreAoBareJrbHocrefi , crpyKTypa Koroporo [peAcraBJIeHa Ha pulcyHxe 4.2.

4. B anropzrMe QopvrzpoBaHns. AMOOKII, upe4craBJIeHHoM Ha pI,IcyHKe

4.3, He yrrreHa rrporleAypa BbrBoAa nolyr{eHHoro aucatrSrs, oproroHaJlbHblx

KoAoBbrx rrocneAoBaremnocrefi .

5. Paspa6oraHHaf, rporpaMMHa.s MoAenb CCC c KPK, coAepxaqat

reHeparop AMOOKII Anfl croxacrzqecKoro cpeAcrBa 3aIrIHrbI zuQoprrlaquu,

lo3Bor.seT rrpoBecTvr uacneAoBaHrre xapaKTepr4cTrrK paccMaTpLrBaeMoII cI4cTeMbI

TOJTbKO Anr OAHOfO Br4Aa frOMeX, V He yrrr4TbrBaeT BCe CyUIeCTByrOqne B KaH€UIe

cnyTHr4KoBor4 cBfl3l4 VrX BVrAbL A TaKXe

r4 c rr o Jr b3 o B aHVkI c nyT H LI K o B -p eTp aH c n.sT op o B .

o$Qexru, Bo3Hr4Karoql4e npz

6. I4uerorafl, crvrnrvcrrrtrecKue oruu6xn u onr4cKpr B Ar4cceprarryrv, a raK)I(e

AocraroqHo cy6rerrzBHoe kr BonbHoe roJIKoBaHZe orAeJIbHbIX LI3BecrHbIX

o 6ulensee crHbIX TepMr4Ho B I{ M areM arl4q ecKl4x cI{MB o JIoB.

OrMe.reHHbIe HeAocrarKr4 B rlenoM He BJrrl.rrror na o6qyro rroJlolxrlTenbHylo

orIeHKy fJraBHbrx HayrrHbrx 14 [paKTlrr{ecKlrx pe3yJIbTaToB AI{ccepTaIIrIoHHofo

urccJIe,{oBaHr4fl..

9, 3arc"rr roqeHrre o coorBercrBrrrr Al{cceprallu rr Kprrrepuq M

.{uccepralluoHHa.r pa6ora CryAeuzxnua A.B. npeAcraBnfler co6ofi

aKTyanbH ofi sa4a,tu, rauerotqefi

MeroAoB Lt cr4creM 3axII4TbI

3aKoHrreHHyro HayrrHo-KnaruQzxarlr4oHHyro pa6ory, nocnxqeuHyro pelxeHl4ro

Ba)KHOe 3HaqeHI{e B OOnaCTr4 COBeprrreHCTBOBaHI4t

rrpl4MeHr{TenbHo K cI{cTeMaMraHQopuaquz

cuyruuronofi cBflsvr. .{uccepraqu.a o6ra4aer Hayvuofi nosusHoft, I{Meer

TeoperutrecKyrc 3Haqr4Mocrb Lr npaKTr4rrecKyro IIeHHocrb. llonyveHHble

pe3ynbrarbr B rroJrH fi rr,repe orpaxeHbr B aBropcKrlx ny6ruraqu.sx. Asrope$epar

rro JrHo cTbro oTp alKaeT c oAepx aHkre AI4 c c epraIII{H.
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[uccepraqux oTBerIaeT rpe6oeaHvIflM, ycTaHoBJIeHHbIM dloloxeHl4eM o

[pLIcy]ICAeHI4I4 yr{eHbIX cTeIIeHefi n Se4epalbHoM rocyAapcTBeHHOM aBToHoMHoM

o6pasonareJrbHoM yqpex(AeHr4lr Bbrcrrero odpa3oBaHllfl <IONnrrfi Se4epanbllbtft

yHr,rBepcr4rer) (B 4eficrnyroqefi peAarqur,r) v npeATflBJIqeMbIM K AI4cceprallu-sM

Ha cor4cK aH|le yuenoft crerreHr4 KaHAI4Aara HayK, a aBTop, Cry4enraxnn Au4pefi

BlaAuvrupoBr{rr 3acJry)Kr{Baer [pucBoeHl,Iq eMy yqeHofi creIIeHI4 KaH'I.u\ara

TexHkrrrecKprx HayK no cnequanbHocrl{ 2.3.6 - ((MeroAbI I4 crrcreMbl 3aIrII4TbI

unQopvrarJvrvr, LrHqOpMarIUOHle^afl,6egonacuocrb)), TexHur{ecKI'Ie HayKI,I.

O$zquarbHblfi orrloHeHr

,{or<rop rexHr{irecKr4x HayK (05.13.10 ((ynpaBneHLIe B coIII4€uIbHbIX Lr

3KoHoMr4r{ecKllx clrcreMax)), AorIeHT, 3aBeAynrqrafi r<aQe.{pofi unQopvraql4oHHblx

TexHoJroruit u clrcreM 6esouacHocrr4, @e4epanrHoe rocyAapcrBeHHoe 6roAxerHoe

o6pa:onareJlbHoe o6pasonaHu.a <Poccnficr<ufi

rocyAapcrseHHrrfr yHrIBepcLITer), r. Canxr-

llerep6ypr,
Jleueuxzu Oler Muxafironuq

yqpexAeHLIe Bbrcluefo

rlrAp oMereoponorl4'Iecrzfi

192007, r. Caurr-llerep6ypr, Yn. BoponeNcKaL L.79
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