
OeAepanbHoe rocyAapcrBeHHoe 6oAxerHoe
yqpexAeHue HayKri

I,IHCTI{TYT MATEMATI{KII
tlM. C.JI. Co6o.nena

Cu6upcxoro orAereHrrfl
Poccnficnofi aKaAeMHu HayK

(I4M CO PAH)
630090 Honoqr6upcx, up. Axa.4er'ura Komrora, 4
Anr renerpaMM: Hoaocr.r6lpcr, 90, Mareuamra

Ten.: (8-383) 333-28-92. oaxc: (8-383) 333-25-98

YTBEPXNAIO

,{up errop Ll:acrurp a M are M arrrKr,r

vM. C.JI.Co6onesa
aK. PAH, l.rD.-ru.n.
f ouvapoa Ceprefi CasocrbrHosuq

Oanoi ll3 Harr6onee

AOCTATOqHO AOJITOTO BDEMEHII

aKTyaurbubrx 3aAaq Kpr4nrorpaQur4 _

B flpolrrJroM (oco6enno cror.rr orMerr{Tb

E-mail: im@math.nsc.ru
/c 0s co2 / Np eso- a - 3J-

HaNs ,t)O or O/.02 .4OJ /

OT3bIB

BeAyrqefi opraHr.r3aquu Ha Alrcceprarlr4ro

llepona Aprerr.ra Aalpeesrua
<<vnnnepca;rrHrrfi ueroq nocrpoeH[q perrraxrrqrlx [paBHJr c rrcnorb3oBaHrreM
cn€provnux HeftpoHHbrx cereft g.nR aHaJrrr3a reneparopoB ncengocrryrarixsrx

nocJreAoBare;rrnocrefr Ha ocnoBe rrreparuBHbrx 6;roqnrrx tuuQpoB>,
upeAcraBJIeHHOfi na COrEcranr-re yrenofi crelleHr.r KaHrraaara rexHr{qecKHx HayK rro

crrerlnzrJrbHocrrd 05. 1 3. 1 7 - <<TeoperuuecKr.re ocHoBbr uuQoprrlaruxu>

XX rexa) u oco6euuo cei.{ac - tBraercq 3aAaqa pac[o3HaBaHr.rr (Mep'r cr]ryafinocru>>
'tort utu uuofi rpunrorpa$r.ruecxofi [ocneAoBareJrLHocrz. zcropuvecru, 3Ta 3aAaqa
BO3Hr.rKaJra, Hanpr{Mep, [plr
ueo6xogunao 6rrno yMerb '3EIKE

TEKCTAerurQponannrrfi OT

cJrrrar'rgoro, I'r reM caMBIM HaXOAr,rrr nparzn'*rfi orxpurufi rercr. flocae,uHze 3040
ner 3aAasa a}lufi'jla nceegocnyrafiHblx nocJleAoBareJrbHocrefi crour oco6enHo ocrpo.
oHa nenocpeAcrBeHHo cBr3aHa c 

^o3rvoJrcHocmbro 
amaK Ha zeHepamopbt maKux

nocnedoeamenauocmei, noBceMecrHo r{cnoJrb3yeMbre B c[MMerpr4vHoft rpunrorpaQr.ru.
llo cy-rr., xaxgrrfi MeroA Kpr'rrrroaHarr,r3a czMMerpntrHbrx ur.rrfpoa u3 rpylnbr
crarr'rcrr'rqecKr'rx MeroAoB (raxru xax, lznefiurri, 4r.rs$epenqua.nrnuft r.r Apyrfie),
lpeAcraBrurer co6ofi KOHKpeTr.r3r{poBaHHy}O amaKy pa3ruueHus: piBrlqeHr.rrl
[ocJleAoBaren6Hocrll urzQprexcror u geftcrnure,rrrno cnyrafiuoi nocnegonareJr'Hocrr.r.

paccMaTpI,rBaeTcr, KaK <(3aqe[Ka)),

Coo:reercrneEHo, orcyrcrBr.te orJruq[,

Ha rrpoTrxeHr,[r

Bropro [oJroBrrHy

AeruuQpoBaHur.r

CTATI,ICTI4 qECKI.I

TCKCTOB

OTJII{qATb

HA ECTCCTBEHHOM

Jfto6oe ornt,rque

KpI{IITOaHZUILIT]IKa.
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B ero o6HapyxeHr4a ecrecrBeHHhrM o6pa3oM roBopr{T o crofiKocrr.r Kpr.rnrorpalbfitrecKofi

cllcreMbr, uoctpoennoi c HcloJrb3oBaHr.reM AaHHoro reHeparopa. Cnegyer orMerrrrb, r{To

HecMorpr ua 6onsruofi fiHrepec K .qaHHofi 3aAaqe Bo ncdv vnpe, npo4auxenur r ed

perrreHr.Iu Mr,rHr.rMaJrbHbr.

[raccepraqlronHar pa6ora A.A.flepona nocBrrrleHa HoBoMy noAxoAy K anaJrr,r3y

cny'rafHocrlr nocneAoBareJlruocrefi, [opoxleHHBrx c rroMorrlLrc r4Teparr{Bulrx 6ro.rurrx
lrr,r(ppon. Paccvarpuranrcr rrocJre.qoBareJrbHocrn ruuQprercroa, [oJr] {eHHbrx [ocJre

3alru(ppoBaHus nexoropofi ucxognofi nocJreAoBareJrbHocrr.r orKprrrblx reKcroB c

noMoxrbro [reparr{BHoro ruuspa c QnrcllpoaaHHbrM qucJroM payHAoB r pexurr,re cTR.
IocnegonarelbHocrr.I aHalJlu3r4pyrorcr c noMoulbro cneqlr,urbHo o6yreuHofi neipoanofi
ceru Lr fiocJre [epeBoAa r.rx B rpaQu.recrcr.re aso6paxenar. flpe.4noxen prA BaxHLtX H

yHI'IBepcanEHbIX HoBIIrecrB, no3BoJrrroulux 4o6urrcr 6onee sQr[eru.rBHoro agiur113a

(HecJryqar4Hocrrr) paccMarpr,rBaeMbx nocJreAoBareJrbHocre[.

B nepnoi mane pa6oru [pr,rBoAr.rrcr r<parxni
HacTorr{ee BpeMrr cTaTr,rcTr.rqecKrrx TecToB u [oAxo.[oB,

Orgeluroe BHr.rMaHne yAerqeTc{ MeTOAaM nopoxAeHr.tt
nocJreAoBareJlrnocrei, ocHoBaHHBIM Ha ucnoJlb3oB alLrv ureptrarBHHx 6roqgHx ruu4por.

aHiurr.r3a crqr.rainocru rofi LUru unofi rpunrorpaSuuecxofi

nocJIe.{oBaTeJIEHOCTL{.

reHeparopa flceBAocny{atuofi nocne4oaarer6Hocrlr Ha ocHoBe cndprovuoi nefiponnofi
cerv MLSA. floz

Bropar HraBa nocBflrrleHa MeroAy nocrpoeHrrrr peruarcul'x 
',paBHJr 

AJr,- a*u,ru3a

rpaQzvecrue uso6paxenr-rr, [oJr)AeHHbIe us ruxo4uoi nocJre.qoBareJrbHocrt4 6ro.rgoro
urr'r$pa c HenoJrHbrM (rtraarm) qracJroM payHAoB r{Meror BErpar(eHHyro reKcrypy, Koropa,
((yJraBnr'rBaercx>> nefipocerrp. flpn 3ToM 3aKOHOMepTIOCTIT (yJraBJrr.rBalorcr) Jrrrrue.
r{MeHHO nocJre rrepexoaa r rpa$r.rvecrofi uurepnperaur.rH nocneAoBareJrrnocru. .IIrr
aKaJrusa nnr6paua Hefiponuar cerr Inception ResNet-v2, r,rMeroulru AocraroqHo BbrcoKvro
IIpon3BoAr,rTenBHocrb.

rrocJre.qoBareJlrnocreI

NOCIE.IIOBATEJIEHOCTI,I.

ucea4oclyrafiHrrx

groM aKTr.rBHo aHalJrr.r3r.rpyrcTcr He caMI{ ncengoclyraiurre
a rpa$u'recxue lrso6paxenux, [oJrJAeHHbre u3 Hr,rx. Tax.

flpor,rsao4unacr reHepaqurr pqa c.ryrafinux
rroMorrlbro paspa6oraHnoro [porpaMMHoro KoMIIneKCa

npaKTHt{eCKOe TecTHpOBaHne MeTOAOB,

oo3op r{cnoJrbsyroulr4xcr B

KOTOpLIe [pnMerurroTcr Ant

(yHIIEJIOKC-2015>>, [epeBoA [ocrleAoBarenrnocrefi n rpa$rvecxoe rpeAcraBrrenr{e c
noMourbrc pa3pa60TaHHofi nporpanrruuofi yrururu Ha C++, o6yreHrae nefipouuoi cerra
no pa3r[r{HbrM crleHapnrrM x Ap.

B tpersefi rrraBe [pr{BeAeHo

npeAJroxeHHbrx no rropofi raBe, r4 ollucaHbr oco6essocrz noaofi pa:pa60.ranuofi
uHQopvarlaoHHo-aHanru.recrofi cllcreMr,r pecnrrn.'',o-.,chcreMbl. Paccuorpexsr ocHoBHbre npneuu
nporpaMMrrpoBaEut H pe3ynbraTbr TecTr.rpoBaHr.Ur rropr.rTMoB C rroMorqLn HOBOTO



Mero,IIa. a raKxe c rloMorrrbro KlraccuqecKnx crarr4crr,rqecKr.rx recroB. B uacrnocru,

orMeqeHo, rrro MeroA MLSA, pa6oraroqr,rfi no crreHapuo pa3r[qeHl,It coceAHLIx payH.uoB

uruQpa, ryrrrue Haxo.(rrr ornnqur B nocJreAoBareJlbHocrtx, creHepl'IpoBaHHbIx c

noMourbItl uru$pa, rreM fpyflna KraccurrecKflx crarucruqecKllx recroB. flpeAnoxen

no.D(oA, norsortlouui o6teAugurr B eALtHyIo cllcreMy peufi;3atg;4l4 zlnropl'ITMoB I'I

r4cnoJrb3oBaTL MeToAIrKy, ocHoBaHHylO Ha BapbItpoBaHI{Ir napaMeTpoB reHepaTopoB

ncergocrryvaiiHbrx nocJleAosaremHocrefi. Ha ocnose 3Kcnep[MeHToB cAeJIaH BbIBOA O

rrogn$nraqnu c recraMll NIST, a raxrxe lacxoAHble KoAbI Wxlrtr't no npeo6pasonaHnro

qerecoo6parHocrr.r [peAnoxeHHoro ro uropofi DraBe MeroAa.

TEODETI,IqECKUE.

Pesymrarrr 6e:

BLrxoAHbrx flocJreAoBareJlrHocrefi B rpa$uqecK[e n3o6paxeHnt.

,{uccepraqux coAepxur KaK

(arrrr o BHeApeHur{ l.luercrcr).

B npu.noxeuufi nprrBeAeHbl I4cxoAHbre rogu 6r,r6luoreK (yHI{BJIOKC-2015> u e€

cfleqn:rJrr{croB rro creraHotp a$uu u MareMarltqecKoft rpuurorpa$uu u lroryr 6rtrr
ucnonb3oBaubr r yre6Horr.r flpoqecce upr parpa6orKe JreKur.ronHblx KypcoB Arrt

cryAeHToB, crrequanr.r3upyrctrIuxcr B pa3JII4qH6rx o6nacrsx unQoprr,raquonnrx

rexuororuft u rpurnorpaQuu. Anroperpepar floJrHocrbro coorBercrByer co.uepxaullrc

Ar4cceprarruoHuofi pa6oru.

K aerope$epary r{,rlucceprarllru r.rMerorcr cneAyroque 3aMeqaHr.rr:

. npeAcraBJrrercr r.r3nr.InlHr.rM BblHocr.rrb r arropetfepar AoKa3arenbcrro o4nofi ur

TeopeM, coAepxaufixcr B AuccepTarluu;

. no orlrorrreul,Ito K crarucrl,IqecKr,rM TecraM 6ruo 6rr

ToJrbKo recrn NIST, ((cronKa KHr.rr)), ((a4aurueHHfi

recrn Dieharder, TestU0l u gp;

. He BCe Ooo3HaqeHrrt nocJreAoBaTenbHo BBoArTcr nepeA LrcIroJIb3oBaHr{eM.

Hanpr.rMep, Rr;n (vnnnrraa-nLHoe qfi cJro payuAoB lrlrQponaHur) ;

. Lt3 TeKcra He cpa3y craHoBr.rrcr rroHrrHo, qro 6u6rrlorexa <YHI,IEJIOKC-2015>,

ucloJrb3yeMar 4.n-r o6yreuu-a uefipouuofi ceru, parpa6oraHa HenocpeAcrBeHHo

aBTOpOM;

. r{Meercr ptq crnnucrlrr{ecrltx uetoqnoctefi.

ormeqensue HeAocrarK' He yMaJrrror rreHHocrr.r npo4enauHofi pa6oru u ne
Brrr.rrror ua o6u1ee rroJroxlrreJrBHoe BneqarJreHr,re o AHcceprarluu.

Bce pesynrrarbl, [peAcraBJreHHBIe B Auccepraqnu, rBJrrrorcr HoBbrMrr, crporo
AoKa3aHHbIMt4 TeopeTuqecKl'r r4lru 3KcnepuMeHTirnbHo, nporxeAIuLIMI,I IunpoKylo

raK u npaKTHqecKue pe3ynbTaTLl

coMHeHr4rr Bbr3oByr r4HTepec y

HHTepecHo paccMaTpr,rBaTB He

rpurepufi x[-KBaApar), Ho r.r

anpooaqr. o Ha MexAyHapoAHbrx lr poccuftcxrx xon$epenqun< u ceMr.rEapax. onu sHocqr



olpeAeneHHbrfi gxraA B pa3Br.rrr{e $yu4auenranrnux ocuoB xpranrorpa$ru u

uxQopuaqrousofi 6egonacsocrr,r. ,{zccepraqur flepora Apdrrla Angpeeuva urlreer

Buyrpexuee eAr.rHcrBo u aBrtercfl, saaepurdnnoft Haf{Ho-KBaJrrr$uxaqzonuofi pa6orofi, r
xoropofi Ha ocuoBanr.Iu BbrnoJrHeHHLrx aBTopoM [ccreAosaHnft coAepxlrrct
npeAJloxeuHoe peureur.re 3aAairu anaJru3a ncea4ocrryuafinoi nocleAoBarerbrrocrr{,

uueroulei cyulecrBenuoe 3Haqenue glr rpunrorpaQur.r.

.{uccepraqr,r.r coorBercrByer rpe6onaHuaru u.9 "flonoxeHr4r o [p[cyxAeur.nr

5r,r€uux crenesefi" nocraHoBJreHr.rr flpanurearcrna Poccr.rficrofi (De4epaqlln or
24.09.2013 r. JS 842, a ed anrop llepon Aprdrr,r Arqpeenuv 3acrry)Kr4Baer npr.rclDxgeHnt

yu€Hofi crenenv KaHAr.rAara rexur.rqecKr,rx nayx. Orsua Ha Ancceprarluro u asropeQepar

paccMorpeH n o4o6peu Ha 3acepLannu na6oparopun xpnnrorpaQur.r MexgyHapoAHoro

MareMarr{qecKoro rIeHTpa s AraAeNlropoAre (I,lncruryr MareMarr.rKr.r CO PAH)
09.03.2021 r., nporoxoa Ne 17.
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