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HayrrHoro pyKoBoArre rrfl, Ha Ar4cceprarlrroHHyro p a6ory
Pa4rcrceBrrq Mapunrr JIsnoBHbr

<Mero4rr Qopvu4poBaHIEq o6qero ceKpera c rroMorrlbro cuHxpoHr43upyeMbrx
t4 cKyccrBeHHblx Hefipo HHbrx cerefi Anfl Kplrrro rpa$zuecKnx rrpHMeH euuit>>,

rIpeAcraBJIeHHyro Ha covcKaHlre yveuofi crerreHlr KaHAurp*ara rexHr4rrecKux HayK
ro creql4€ulbHo crvr 05. I 3 .19 - Mero 4br vr cv creMbr 3arrluru nnQopMaulru,

rauS opuaqrroHHa.f, 6 es onacHo crb

Auccepralll{oHHat pa6ora PaArorceBurr M.JI. rrocBrrqeHa rroBbrrrreHrrro
6egouacHocrn u 6rrcrpoAeficrnu.f, MeroAa SopvrupoBaHr4s o6ulero ceKperHoro
qucra c rroMoulblo cr,rHxpoHvr3r4pyeMbrx HcKyccrBeHHbrx uefipouHbrx cerefi y
a6ouesroB Kprlnrorpafrn.recxofi cI4creMbI, LrcrroJrb3yrouLrx orrprrrrrfi KaHaJr
cBf,3z. CSopuHpoBaHHbIe raKI4M o6pasorra 6uHapHbre nocneAoBarenbHocrrr Moryr
3areM 6rtrr HcrIoJIb3oBaHbI B KaqecrBe KpI4nrorpa$n.recKr4x Kmo.refi r4Jrkr nsoit
o6rqefi Anfl a6oneuroB ceKpernofi raH$opvrarJnkr. llolo6Hafl. 3a1aqa B Hacro,rqee
BpeMt Ha [paKTHKe petuaerct c zcIroJIb3oBaHHeM rrporoKoJroB acr4MMerpuunofi
KpurlTorpaSrara, B To )Ke BpeMs BeAercr rrozcK anbrepHarr4BHbrx peru eunit, raK KaK
BCe BO3paCTaIOUIUe BbIt{HCJrr4TeJrbHbre MOTTIHOCTT4 COBpeMeHHbrX KoMrrbrorepoB,
nepcneKTLIBa co3AaHI4s KBaHToBbrx KoMrrbrorepoB, a rarcKe pazpa5orKa
MareMarl4rrecKnx MeroAoB perrreHnt o6parHux 3ara-r^, [peAcraBJr.f,ror
rr oTeHrlr.r aJrbHyro yfp o 3y ac HMM Qrpr{rilr o fi KpHnTo rp a$ raH .

OAnurr,r r43 ;raKl4x anbrepHarr4BHbrx peueHufi flBrflerefl TexHoJr orr4fl,
Synchronization of Neural Networks, HcrroJrb3yroqatr cr4HxpoHusr4pyeMbre
LlcKyccrBeHHbre uefipoHHbre cerr,r.

ArryanbHocrb 4anriofi TeMarI4ru o6ycJroBJreHa HeAocrarorrHocrbro ypoBHq
xonQIa4eHllz€trlbHocrr,r SopnrvpyeMoro ceKpera u 3HarrkrreJrbHoro KonzqecrBa
TaKToB o6Iuena HH$oprr,r a\ueit rnfl AocrI4)K eHufl cr4 HXpoHr{3Ma, qro He rro3BoJrser
p ac cMarpu B aerrao fi TexHo Jr oruv :aaircu [p aKTr.rq e c Ko e rrp HM e H e Hpr e .

Atn AocrIz)K e:avrfl, rlocraBreuuofi qenu Ar4ccepraHT B paMKax rHuoeofi
rexHoJrorn Synchronization of Neural Networks, co4ep)Karrlefi oAHoclofisyro I,IHC
npoaHanl43upoB€ula ee Bo3Mox{Hocrz z cSopMr4poB ata 6azonufi Ha6op rapaMerpoB
I4HC, o6ecne.rvearoqufi HeKoropufi ypoBeHb ron$z4eHrluanbHocru

SopnrnpyeMoro ceKp era npLr ilpr4eMneMoM rrucJre raKToB o6naesa uHsopvr auuefi.
Paspa6or€Lra MeroAbr rroBbrrrr eHus, ron$z4eHuzanbHocrr4 SopvzpyeMoro o6ruero
ceKpera rro orHolrreHuro K uau6oree orracHbrM araKaM co cropoHbr
3noyMbIIrIJIeHHuKa. llpe4no)KeHHbre MeroAbr rro3BoJrrror cHr43HTb BeposrHocrb
B3JIoMa c$opuzponaHuofi ceKperuofi nocneAoBareJrbHocrr,r Ao BeporrHocrn
B3JIoMa 6Ianapuofi nocneAoBareJrbHo erla 4.nkrrrofi HecKoJrbKo coreH 6zroe [oJrHbrM
nepe6opoM. OcHosHrrNd MeroAoM rIpoBeA eH:as, pacrreroB HcrroJrb3oBaJrocb
crarucrplqecKoe MoAenHpoBaHHe c [oMorrlbro c[erlr4aJrbHo pazpa5oraHuofi
rporpauusofi MoAenH cHHXpoHr43LIpyeMbIX HcKyccrBeHHbrx HefipoHHbrx cerefi,



IITO IIO CYTII flBIIfl.ETCfl, SKCIICPKIMCHT€LIbHbIM IIOATBCP)KACHI4EM AOCTOBCPHOCTH

nonyqeHHbrx pe3ynbTaToB.

Hayuna fl 3HaqkrMocrb nonyqeHHbrx pe3ynbraroB 3aKrroq aercfl B pa3pa6orxe

MeroAoB SopvrupoBaHr,rr o6ulero ceKpera srrcoKofi r<oHSn4eHIII4anbHocrI4 c

rroMorrlbro cuHxpoHr43npyeMbrx prcKyccrBeHHblx HefipoHHbIX cerefi 3a cr{er

cHH)KeHu.fl ypoBHs KoppenilIprld Me)KAy pe3ynbTllpyrcqvrMvr r{LIcJIaMH,

c$oprvrupoBaHHbrMn cer.rrMn ayreHrz$raqnpyeMblx a6oHeHToB H araKyroutefi cerbro

3A CIICT T4HTE|P AIJVIU PE3YNbTATOB MHOTOKPATHO NOBTOP,flEMbIX CHHXPOlg.VrcAlq]1lfr, d

TarcKe [pr4MeH eHvrs, rou6unrrpoBaHHoro MeroAa c rloMolrlbro AByxsransofi
rrpoueAypbr, BKJrroqarorqefi HerroJrHyro cHHXpoHI,I3aIIHro I4HC Ha rIepBoM 3Tarle, H

ycrpaHeHr4u HecoBrla4euuit Ha BTopoM 3Tarre.

llpaxruqecKa,fl 3HarrlaMocrb 3aKrroqaerefl, B Bo3Mo)KHocrH pelxelnnfl, 3al.arrkr

paclpeAeneHr{r rffo.resofi uu$opvr arrnvr B Kpl4nrorpa$Hr{ecKnx cucreMax B

ycnoBuf,x AHcKpe [r4Tar\uu KJracczqecKHX MaTeMaTHrIecKI4x oAHocTOpOHHHX

Synrqrafi.
Pa6ora BbrrroJrH fl:racb B yrrpe)KA eHvru o6paso Balnnfl, <Eenopyccxui,t

rocyAapcrseHHrrfi yHr4Bepcr4rer ran$opvr arnKpr v paAI4ooneKTpoHI4KH)) B rIepHoA
c 2019 rro 2022 r. B rpoqecce pa6oru HaA Al4ccepra\ueir, PaAroreBnr{ M.I.
rrpoflBuna ce6s KaK BbrcoKornanuSlruupoBausufi v rpaMornrrfi crelll4alwrcr,
yvrerorqzfi caMocro.f,TeJrbHo pelxarb HayrrHble 3a4a.tr4 v aHanv3l4poBarl)
ronyqeHHbre pe3ynbrarbr. OcHosHHe pe3ynbrarbl pa6orrr ony6nzKoBaHbl B 12

HayrrHbrx rpyAax vr anpo6zpoBaHbr Ha HayrrHo-TexHurrecKux rcouSepeHllnflx

pa3nkrr{Horo ypoBH.f,. llpeAno}KeHsufi MeroA QopvrzpoBaHzq KJIIorreBbIX

rrocneAoBareJrbHocrefi vcnonb3oliu cfl. B orlblrHo-KoHcrpyKTopcrcofi pa6ore ruz$p

<<Heno4>>, BbrrroJrHqwofi B paMKax rocyAapcrseuHofi HayqHo-rexHrqecrofi

rporpaMMbr <Ku6ep6esouacHocrb)) sa 202I - 2025 roAu kr BHeApeH B yue6Hufr

rrpoqecc EfyI4P B KarrecrBe Marepr4zLIIoB Anfl rlpoBeAeHvrfl, neKUHoHHbIX v

na6oparopHbrx saHstuia ^ ro AvrcL\krrrJII4He <KpznrorpaSzqecKat 3arlJlara

nu$opnr arr4n>>.
V.rurrrsas H3JIo)KeHHoe, cqr4Taro, r{To AI4ccepraIIHoHHafl, pa6ora <<MeroArt

SopuupoBaHns o6ulefo ceKpera c rroMolrlbro czHXpoHI43HpyeMbIX LIcKyccrBeHHbIX

uefipouHbrx cerefi Anr Kpr4rrrorpa$rauecKl4x npI4MeHeuuit>>, rlo ypoBHIo

rlpoBeAeHHbrx r4ccJIeAor,a:auir 14 rronyrreHHblx pe3ynbraroB, vxHayqsofr HoBI,I3Hbr 14

rrpaKT[.recxofi 3Haqr4Mocrn orBerraer rpe6on a:e.krflM, rrpeAbf,BJI.qeMbIM K

Ar4aceprarln,rrM Ha coucKaHpre yuenofi crerleHu KaHAlap.ara rexHI4rIecKI4x HayK rro

cnerlr4iurbHocru 05. 1 3 .I9 <<MeroAu vr cl4creMbl 3aIrII4rbI zH$opvr ar\krvr,

zHQopuauuoHHaf, 6egouacHocrb)). Ee aBTop, PaAroreBur{ M.I. , 3acIry)KI,IBaer

rrpzcylr p.eHtrfl yuenofi crerreHu KaHp.vrp.ara rexHI,IqecKI4x HayK 3a [onyrreHl4e HoBbIX

HAYI{HO O6OCHOBAHHbIX PE3YNbTATOB, BKJIIOqATilII4X :

- o6ocnoBaHr4e crpyKrypbr 14 3Har{eruui,t rapaMerpoB VIHC, no3BoJItIouIHX B

paMKax r{3Becrsofi rexHoJrortru Synchronization of Neural Networks SopMnpoBa'rb
o6ruHfi ceKper c MaKcHMairbHo Bo3Moxsofi ronSz4eHunanbHocrbro, o6ueHzBa.f,cb
r,rHSopna a\ueit rto orKpblTbrM KaHaJIaM cBflgkr rIpI4 ofpaHHrIeHHoM KoJIHT{ecrI]e

TaKTO B CH HXp O HH3ArIVrr4;



- MeroA rroBbrrrr e:nvrfl, KoHSr,IAeHIInanbHocrLI $oprraupyeMoro o6ulero
ceKpera , 6asupyroulnfics Ha cyulecrBeHHoM yMeHbIIreHLIe Koppen flr1.r4v Mexqy
pe3ynbraraMr cr4Hxpo:avrsa\ur4 cetefi ayreHruSuqupyeMblx a6ouenroB vr

araKyroqefi cerbro 3a crrer [pr{MeHeHnfl, HHTelpapkr pe3ynbraroB MHoroKparHo
no BTopreMbrx cHHXpo uuzalquit;

- rcovr6uHr4poBauurrfi MeroA SopvrupoBaHl4fl o6ulero ceKpera c rIoMoIrIbIo

AByx3rausofi ilpoueAypbr, BKJrroqarorqufi HerlonHyro cI4HXpoHIz3aIIurc VIHC Ha
rrepBoM grane, o6ecuerruBaroulyro 3aAaHHyIo crerreHb coBnaA elnkrs, SopvrnpyeMblx
ctyuafiHbrx nocneAoBareJmnocrefi, u Ha BTopoM grane cornacoBaHl4e orl4x
nocneAoBareJrbHocrefi no MeroAy cornacoBaHns, cla6o coBnaAaroql4x 6znapHux
rrocneAoBareJlbHocrefi, uonuuarcqnfi rpnntocrofiKocrb K H3BecrHbIM araKaM Ha
HecKoJrbKo rropflAKoB H ycKopeHr{e SoprraIapoBaHllq o6qero ceKpera B ABa pa3a;

- xotu6l4HlapoBaHurtfi MeroA c ceKpernofi rr,roAuQurcaguefi pe3ynbraroB
cr4HxpoHkrsar1vru, 3aKrroqaroulefics B ceKperHoM, He3aBI4cLIMoM Apyr or Apyra
r43MeHeHHvr 6nnapnbrx rrocneAoBareJrbHocrefi I,IHC A u B, cQopurapoBaHHblx rIocJIe
nepBofo grala MeroAa, fro3Bor.flrolqefi rrpu He3HarrI4TeJIbHoM yBenklrr eHrtkr
KoJrr4rrecrBa o6ueuon nu$opvr aryueft, o6ecnerruTb KpurlTocrofixocrr [o
orHorrreHuro K araKe orJro)KeHHoro uepe6opa, eon3Mepl4Myro c Kpl4nrocrofixocrbro
cnyuafiHofi 6uyapwofi nocneAoBareJrbHocrl{ pa3MepoM 6oree 256 6uron.
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