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BeAyrqefi opraHa3a\yh Ha Ar4 ccepraur{oHHyro pa6ory A ruyproqa E a xp orvr

Xafipu4ql,IH Ha reMy <Mero4rr 14 MoAeJrH rroHCKa KJuoqeBbrx crroB B perir4 Ha

TaA)I(I4KcKoM .r3brKe (cnercrpanunr,rfi aHaJrpr3 - oco6euuocru)>, npe/IcraBJreHHylo Ha

col4cKalrae yueHofi crerer{H KaHAr,rAara rexHr4lrecKr4x HayK rro cftequanbHoc'rr4

05.13.1 1 - Mareua'raqecKoe H [porpaMMHoe o6ecueqeHr4e BL,rqHcJ]H"r'eJrE,Hbrx

MaIrII4H, I(OMIIJIeKQOB I4 KOMIIbtOTepHbX Cerefi

fluccepraryun v anlopecpepar Aurypeo4a Ii.X. roclyruna Ha rca$eapy

<IIporpaivrMLlpoBaHr4e 14 KoMnburepHarr Hrrr(eHepr.rr> 'l'exsoJrorr4lrecKoro yr{HBepc14-

rela'I'aAx(HI(Hc'raHa o'r /rr4cceplarlHorrHolo coBe'r'a 6D.KOA-049 no 3aurHre KaH/rr4Aar-

cKrlx Al4ccepra quLi lpu I'a4xr ra rccxoM T'exr{r4 qecKo M yH HBepcurere H M enu aKaAeMuKa

M.C. Ocuva.

Peureuueu yKa3aHHoro coBera xa$eapa <flporparraMr4poBaHr4e H KoMrrbrorepHas

uHlt(eHepr4r) 'fexuoLror-HLrecKoro yHHBepcHTera l'ar>nurcucrana yrBepr(AeHa rl

KaLIeCTBe Ae4yrr1efi OpfaHr,r3arlVu no 3aulure KaHAr4Aarcxofi Ar4oceprautlr4 cor,rcKaTeJra

Aruyp:o4a B.X.

OcnosHr,te coo6uetafl c 3Kclepru:ofi Marep[anoB uccJreAoBaHVr rtpel-
c'raBJreHbr Kar{Arr/IaroM 'rexHulrecKr4x HayK, rr.o. AoueHTa, 3aBeAyrour,rM rca$eapoil
<llporpanaMupoBallue r.I KoMnblorepHarr HH)r(eHepvn>>, 'l'exuo;rollrlrecKoro yHr,rtsep-

cl4lera TaAxoarcucral{a fynonaca$AapoBbrM A671yrrna:apoM fyrronana:apoBr4qeM H

KaHAI,IAarou SH:Hrco-MareMaru.Iecx[fi HayK, r4.o. AoqeHra 3apuuonrrira Cau4axMaAoM

Acpoponuuev.

Arcryall,Hoc'r"b reMbr. I-lac'rosrr(ee r4ccJre/_toBar.rHe nocBrulei{o aHuvrcy 14

pa^rpa6or'rce voAeleil v MeroAoll pacrro3rraBalLlr perrH Ha raA)r(HKcKoM fl3brKe,

ArryaltHocrn HccleAoBaHVfl 3aKJrroqaerc, s ueo6xoAr4Mocra pa:pa6orrcu Hoeofi

MoAenI,I pacno3HaBaHufl peqr4, HanpaBneHHofi Ha npaKTur{ecKyro rorrHocrb cucreM
pacno3HaBaHnfl clr.r'ruofi peqr4.

Ilonpocst B3auMoAeitc'rgug r{eJroBeKa I,r Maur4nbr flBirrrorcfl o/lnr4M H3 caMbrx
Ba)I(tlblx IIpI4 co3AaHVV FloBLIx KoMI-tbloTepor. Muorze vrc nau6o"uee a(tSerrr.rnuslx
cpeAc'rB B3al,IMoAeficlsur. r{eJIoBeKa c MaturzHoit 6amu 6sr Ans Hero ecrecrBeHr-tbrMr4:
rrepe3 Bu3yanbHrre o6pasu r4 peqb.

JIu.rHslfi BKJTaA aBTopa 3aKJroqaerc, B onpe/IereHr,rr.1 ocHoBHbrx 3aAaq

l'lccJIeAoBall14rI v ocnoBI'toro HanpaBJrerl4fl HccJreAoBanuit rroA pyKoBollcrsoM
tlayqlJot'o pyKouo/ltit'cJlt. A.rrlopulrrar,r v rrporpaMMrrbre trpoAyKt'br, a rar()r(e



oKoHr,tarenbIlL,te pe3yJIb'fa'fbl

caMocToqreJlbHo.

HCCJTeAoBaHLII 6t tttu flonyqeHbl aBTopoM

O6repr r{ crpynrypa AHcceprarIHH. [vrccepraqploHHafl pa6om cocrol4r rI3

BBeAeHr4r,4 utaB,3aKJrrorreH:afl, clt4cKa r4crrorrb3osaHHofi nl,ITeparypbl I4 rlpuJloxegufi.

OcHoeHofi TeKcl pa3MeuleH na 132 crpaHr4rlax, BKJ'IloLIaer 1B ra6tury,32 pucyuxon.

Cnzcox nr4Teparypbr, BKJto.raer 1 24 uaurqeHosauufi .

Bo eeeAeuuu o6ocHoBaHa axTyanbHocrr esr6pasuofi TeMbI, onpeAerleHbl IIeJIb,

3aila.uv, o6:uexr z ilpeAMer r4ccJIeAoBaHILfl, pacKpblTbl HoBH3Ha, Teoperl4rlecKa, H

lpaKTuqecKafl 3Haql,rMocrb pa6orbr, npr4BeAeHbl IIoJrolKeHlIfl, BbIHeceHHbIe Ha 3aIrILITy,

ofll,tcaHbr MeroAoJlofrlqecKa{ 6asau Marepl4an I4ccneAoBa:e^trfl.,I43JIoxeHbI cse4eHltg o6

aupo6aquu pa6oru I4 ee crpyKrype.
B rJraBe 1 paccvarpuBarorc, MoAenH npeAcraBneHrfl. perreBblx cl{tHa-noB,

aHurvr3vpyroTc, cyulecTByrour4e MeToAbr rIoHcKa KJIloqeBbIx c,'IoB B perll4 14

[porpaMMHbre cucreMbl rIoI4cKa KnroqeBblx crloB e crn'rHofi peqz.

fpaHuqa Melr{Ay AaHHsTMH 3alaLrawr4 flBrrfl.ercfl ycroouofi: pacno3Harb crllrrHy}o

perlb - 3To r4 3Har{r4T BbrAeJrr4Tb KaKr4e-To QefMeHTbr, trPH coBoKy[HoQTr4 14 oJIO]I(eHI4I,I

KoropErx Ha BbrxoAe crrcreMa pacno3Haer per{b KaK oAHo Irenoe. Bce cucreMbl, B

IIepBylO OqepeAL, nOApa3yMeBarOT IIOI,IQK KJIIOLIeBEIX CJIOB LtItVt IeKCI4qeCKLIX

sneMeHToB B cJrr4THoi,tulu pa3AenbHofipeuu. floacx 3aBktevr or pa3nl4rrunrx $axropoB
uycloyui,t, i4 AoJIII(eH orlpeAenflTbefl HecKoJIbKrrMI4 cocraBrqrcxll4Ml4 Ant KarlecrBeH-

HO|O IIOACKA KIIOLIEBOfO CJIOBA.

Bo rJraee 2 paccxrarpr4Balorc.f, oco6eHHowu o6pa6orKu per{eBoro c[rrHaJla Ha

TaAlr(r4KcKoM ,3brKe, alaJtv3t4pyrorcfl cnoco6r,r pa:pa6orxn crpyKlypbr 14 cocraBa

ctzc'feML,r tIoHcKa KlloqeBbrx c,'roB, a TaK)I(e [peAc'l'aBJIeHa MoAenb [peAcTaBJIeHI4,

peqeBofo caI'Ha^lla.

Mo4eru, pac[o3HaBareJrfl perrl4 [peAcraBneH B B:aLI 6lox-cxevu, rAe

peaJrr43yercfl ocHoBHa.f, pr4,efl nocrpoeHrrfl cr4HTe3aropa peqa ro reKcry. B HeM

HcrroJlb3oBaHLr o6o:uaqeHuf I ps - nay3a Me)r(Ay crroraM14 lrpr4 npou3HoIIIeHHH cnoBa;

prv - nir1,3& Me)r(Ay cJroBaMrr [pH qreHr4r4 [peAnor(etr4r (coo'reercrByer npo6eny MexAy

clonavu); pi - fiay3a, orMeqarcrIa, nuyrpeHuufi 3HaK rpenHHaHl4fl (zanxtax,

ABoeror{r4e, TorrKa c saumofi, rupe); pe - rray3a, orMeqaroqar eueruuufi 3HaK

lperruHaHaa (rovxa, MHorororrue, 3HaK Bo[pocl,ITemurrfr, 3HaK BocKnllllarenE'urrfr); po

- l:ay3a, orMeqarcurafl KoHeu a6:aua (n 4racceprarrypr npeAcraBnesa 6rox-cxerraa).

frasa 3 nocegu{eHa AJu orrvcaHnfl npoqeccoe pa:pa6orKll aJIropI4rMoB I,l

MeroAoB r4x peuru3a\vkt. B uefi aBTop orrr4cErBaer paspa6orKy pacqera flapaMerpoB

Bepo.f,THocrefi rpa$zqecxofi MoAeIrr4 Ha rrpr,rMepe, cKpbrrofi naapxoscxofi MoAeJII4 14

ycnoBHErx cryuafi urrx rorefi .

Bnecre c paspa6orxofi MoAen14 cneAyer paspa6oram raKll(e anropl,IrM

o6yveuur MoAenr. O6yuenue u46pr4AHofi uoAeru 3aKmoqaerc, B orIeHKe napaMerpoB

KaK MapKoscKofi r{errx, TaK r{ BecoB uefipouuoitceru, floxa He cyqecrByer aJIropLITMa,

roropufi 6rI uosnoJrun oAHoBpeMeHHo orleHr{Tb o6a rusoxecrBa [apaMerpoB u An-rI

CMM, v Ntfl nefipoHnofi cern. Kpoue roro, [ocKonbKy AJrfl nefipounofi cerl4



Hcrlonb3yerc, o6yueuue ((c ytlureneM), To rpe6yercr 3Har{HTenburrfi o61benr

aKycrr4qecKux AaHHbrx, pa3MeLreHH[,rx BpyqHy]o, xoroptrfr B Hacrorulee BpeM,

orcyrcrByer.

B rrase 4 npe4craBJleHa apxuTeKTypa nporpaMMHoro KoMrrneKca c yrreroM

coBpeMeHHbrx cTaHAapToB.

B naparpa{re 4.1. onldcblBarorc, cJreAyrou{rze 6loxu nporpaMMuoro o6ecrerreHlrfl
TaKI,Ie KaK: KJIacc <TMatrix>, Krracc <TWaveFile>, KJrace <TWaveHeader>, KJracc

<'l-Analyzer)), Klacc <'fDescriptor>>, K,racc <T'Recogtlizer>>, KJ.racc <TRecognizerResult>,
roracc ( |MFCC)) B Br4Ae orAenbr,rbrx AaarpaMM.

B uaparpaQe 4,2 ocyulecrBrflercr [poeKT]lpoBaHr4e Bbrr{r4cJrr4TeJrE,Hbrx

uo4yreft nporpaMMHoro KoMrrJreKca, KyAa BxoAflr: crpyKrypa WAVE Safim
(crpyxrypa aloanurcupyeMblx curHaron), AeJreHr4e a;aanvsvpyeMoro cr{rH€rrra Ha

Spefivr,r, mel-xencrpanbr-rbre rco:S$rauueHrbr (MFCC), pa3no)r(eHue B pflA @ypse,
pacuer mel-$rzlsrpoB, rlpHMe[reHze Su;rlrpoB, JrolapHdlrraaponaHr4e 3Heprr4H cleKTpa,
Kocl{Hyc-Hoe npeo6pa^:oBaHl4e v cpaBHeHLIe cI4rH€LIroB, a[ropr.rrM Ar.rHaMr4rrecxofi

rpancSop-Mar{Lrr{ BpeMeHHoft urxalu.
3r<cuepzueHT€LrlbHoe I4ccJIeAoBaHr4e rrporpaMMuofi cucreMbr orrucbrBaercfl B

naparpaQe 4.3. B xoAe I4ccneAoBaHnfl 6rvtu orrr4caHbr a upofi4eHbr cJreAyroqtre
3TaIIL,I: npI,IHIlI4n pa6orrr cucreMbr nprz o6yueHr4v H 3a[onHeHuvr cJroBapr, 3ailvcb
Bapr4aHTa [poI{3HoIueHkrfl. cJIoBa, o6pa6orxa 3ByKoBoro curHErJra B BeKTop,

HOpMILrILI3arlr4fl. BeKTOpa, yAaJreHr{e rrarrrr4Hhr B HarraJre 14 B KoHrIe BeKTopa (curuala),
o6pa6orra AecKpI{rITopa kr HopM€rJrlr3apfl, BeKTopa, roracK 3KBr4BaIreHToB

Bhrrrl{cJreHHbrx AecKpr.rrrTopoB B cJroBape n 6aza AaHHbrx.

B naparpafie 4,4 [peAcraBneHbr ocHoBHbre BbrBoAbr ueroeprofi ruraBbr.

Hay.uran HoBlI3Ha pa6orur. B xoAe r,rccJreAoBaHufl. flpeAJraraerc, noeHfi
rIoAxoA K co3AaHI4IO aKyCTU.reCXOft MOAeJILI KlroqeBbrx CJIOB C TTCIIOJIb3OBaHHeM

aKycTI4rIecKHx MoAenefi SoHeM, orJll{qarcIlllrrxc{ oT l43BecrHbrx MoAelefi, B ToM rII4cJIe

I{ B fl3bIKoBoM HarIpaBIIeHuI{. BIIepBble perxeHa 3aIlaqa KarrecrBeHHoro 14 TorrHoro
pacrlo3HaBarrufl, TaAxeIKcKr,rx cJroB Ha ocHoBaHr4a cpaBHzTeJrbHoro SoHenauoro
AHAJIV3A:

o pea"[I43oBaH HoBbIfi uero4 pac[o3HaBa1vtfl KJrrorreBbrx cJIoB Ha raA)Kr.rKcKoM

fl3bIKe;

. pea"[I43oBaH HoB[,tfi nteroA npeAcraBneHt4r. KJr]orreBErx cJIoB c [pI4MeHeHr4eM

cxprrrofi Mapxoncxofi tro4elv L1 cltyqafinoro rroJr.f,;

.[poBeAeH cpaBHpITeruurrfi aHilJrr,r3 pe3ynbraroB pa6orri rrpeAnaraeMbrx
MeroAoB Ha KonJIeKulIrI us 20 AHKTopoB 300 c,roe, rroATBepx<4arou1ufi r.rx e@$erc-

THBHOC b;

o co3AaH KoMtIJIeKc aJIropI4TMoB r4 nporpaMM 4nx o6pa6orxz 6asrr AaHHbrx
6omruoro o6reua, pearrra3yrorquft ouucaHHbre a 4auHofi pa6ore MeroAbr.

Oqeurca coAepxaHlrfl Alrcceprarluu. flncceprarlu;r HarII4caHa r{erKktw Lt flcHbIM
f,3bIKoM c 6olttutzu KolHqecrBoM rpadruuecxoro MarepHaJra, noflcHrro[iefo v



r4JrJrrocrprrpyrouefo coorBeTcrBylouae pe3ynbrarbr HayrrHbrx rroJrox(eHLi\. 14 TexHLt-

qecKrzx pertreHufi. flo co4ep)r(aHuro pa6orsr Molr(Ho cAeJrarb cJleAyloulae 3aueqatnfl;
1. B rexcre Ar4ccepra\ukt u anrope$epara 3aMer,reHbr HeKoropbre rpaMMarr4qecKr4e r4

crI4JIucrLIqecKI4e ouru6xu, Heo6xoAr4uo o6parr.rrb BHI4MaHr,re Ha crpofylo I4AeHTr.rr{Hocrb

npI,IBeAeHHbIx ul4Tar, ccblrroK r,r cHocoK c ony6rurcoBaHHbrMr4 BapwaHTaMrz oSurlzanrHbrx
r,r HayrrHbrx AoKyMeHToB.

2. He co6,rroleu a,'r$anurHufi nopr4ox a66peBrraryp r4 coKpauervit, o6parurr
BHI4MaHue Ha @onerraqecKr4e oco6esuocrvrail.,ir<vr(cKr,rx cJroB B qaerll [polr3r]ocr4Mr,rx H

Henpor43HoclrMbrx 6yxn n cJroBax.

3. B nonHofi l,repe pacKpbrrb cyrrlHocrb rrpr4MeHeHr4, cKpbrrbrx MapKoBcKr4x MeroAoB
B rzccJreAoBaHm [pr4 perleHr4r4 AaHHoit sag.aqu.

4. B rrlaee 4 noA Ha3BaHIzeM <Paspa6orKa rrporpaMM rror4cKa KJrroqeBbrx cJroB B peqz)
B crpaHl4uax 88-97 peKoMeHAyerc, y6parr MeroAr4qecxurfi uarepkra\ ue yuecrurrfi
coAepll(aHlrlo TJIaBLI. 3Aecn qerecoo6pa3Ho pa3MeuleHrre r,rMeHHo HayqHbrx pe3ynbraroB
AHCCepTaHTa.

5. B qacru HayuHofi HoBH3Hbr (rryHrcr 3) anrope$epara roBopr4Tc, o cpaBHureJ'rbHoM
aHaJ'II43e 300 cnon, o3ByrreHHr,tx 20 Ar4KTopaMZ, Ho coAepx(aHr4e u pe3yJrbrarbr AaHHoro
aHaJil43A He rrpHBOA flTgfl..

6. B oilvcaHnvr a.lIfopI4TMoB, co3AaHH[,rx [porpaMM v vrogynefi o6uapyxreuu
HecoorBercrBufl, Mex(AyHapoAHErM craHAapraM cocraBJreHufl vt orzcaHr4.[ 6,[ox-cxeNa u
.(pyf I4x KoMrroHeHToB.

7. Brexcre aeropeQepara 14 Al4cceprawLt yroMr4Haercfl o 39 napauerpax r,rAeHrH-

Qraxaqau ro,rocosofi uu$opuaqkrk\ Ho orcyrcrByer r4x crrrrcox H onr4caHr.re KaxAoro
napaMerpa.

8. CosAaHHa.,I coHcKareJIeM oJIeKrpoHHas 6asa AaHHbrx (cnoeaps) coAeplKr,rr 300 clon,
o3ByLIeHHax 4 napuauraMa, qro He noATBepxAaer ee pelpe3eHTarr4BHocrb. 3ro KoMrleH-
cl{pyerc, Bo3Mo}I(Hocrbro aBToMarr{qecKoro BocnoJrHeHw BI HoBbIMr4 o3ByqeHHbrMr4
CJIOBAMI4.

9. I(axgufi noryueuurtft I4 npeAcras.rrqeNlrrfi r( 3aruuTe pe3yJrbrar AoJrlr(eH 6urr
3aKpenJreH ccu.rrrofi Ha KoHKpernslfi uayuHufi r,rcrorrHr4K.

10. B pa6omr He orpar(er-rbr HaylrHbre pe3yJrbla'rbrraAlr(14KcKr4x ylreHbrx, .raKux KaK
VcMaHoe 3.[., I4crvrazrloB M.A., 3apunoa C.A. vt Ap. no rpaMMarr{.recxofi (rr,top$olo-
ruuecrofi, Soueruuecxofi, cl4HTaKc[Iqecxofi) oco6euuocrrz raA]KlrKcKoro fl3brKa.

1 1. Bsrureyra3aHHbre 3aMeqaHr4fl He yMarqror Hayr{Ho-[paKTr4qecKyro LIeHHocrr
pa6oru.

Aualur Ar.rccepraquouuofi
cJreAyrouHe BbrBoAr,r:

paoorsr B r.IeJroM tro3Borqer cAeJrarb

l. flpe4cmuleHHafl Anrypsoga E.X. KaHArrAarcKa, Aucceprarlr4fl orBerraer
[ac[opry creIII4aIIbHocrI{ 05.13.11 - <MareMarrrrrecKoe r4 rrpolpaMMHoe o6ecue.re-
Hue BbIrIHcJIureJIbHbIx MaTrTr,rH, KoMrIJIeKcoB u KoMlbrorepHbx cerefi) (n.2r 4 u9).

2. flpe4ctauleHHaf, ALIccepraIIlIoHHaf, pa6ora Aruypsoaa E.X. {BJrflerc{ caMo-
ctolrelnHoft, saKou.{eHHoii Hayuuofi rceanu$uxa[nouuofi pa6oroii, o6naAaroulefi
npH3HaKaMr.r aKTyaJrbHocTH, HOBH3Hbr,

npaKTl4rlecxofi 3HaqI4M ocrr4.

BHylpeHHero eAHHCTBa, Hayvuofi v

3. lnccepmquoHH€ul pa6ora Aurypso4a Eaxporra XafipugrylrH Ha reMy <MeroAu u
Mo,(eJII4 rloucKa KJIIorIeBbIx cJIoB B per{u Ha raAXlIKcKoM fl3brKe (cuempanrnrrfi aHaJrra3

- oco6eHnocru)> coorBercrnyer rpe6oBaHr,rflM BAK npra llpesr4AeHre Pecuy6nraxu



Ta4xrzxucrau, rpeAbflBnfleMbrM r( Ar4ccepraul4rM IIa eoucKaHr4e yqenofi crereH[I

KaHAr.rAaTa T'exHurrecKr,rx Hayr(, a ee anT'op 3acJryiKHBaeT flpl4cy)I(Aerll4,x eMy yueuofi

crelelrr4 r(aHAH/Iara rexl{Hr{ecKax r.rayK I]o crlerluiurbHocrt4 05. I 3. 1 I

<Maleua'rfiqecroe 14 [pofpaMMHoe o6ecneqeuHe Bbrr{HCJ]HTeJIbHbrx MaulI4u, I(oMIIJIeI(-

coB pI noMrrblorepHbrx cerefi>.

Orsrrs o6cyxr4eu rr yrBepnc4eH Ha pacur4peuHoM 3acep.aHw HayqHoro ceMliHapa

xaQe4pu <IlporpavrMlrpoBaHr4e lt KoMnbrorepHa.f, aH)I(eFIepEs> TexuoJlorl4qecxolo

yHr4B epcurera TaAx< wKrer ala or 02 .02 .20 2 3, n polo xo,r Nb9.

Ilpe4ce4arerrb:
3aBeAyroulrafi xacpe4poii <[Ipo rpaMM I,Ipo Ba+ne 14 /
KOMIIblOTepHarr r4Hlr(eHepl4fl), / i
KaHAuAalrexHHr{ecKI4x HayI(, u.o. Aor-(eHTa ,/ @{'r

3xcnepr:

3aneparo:
Haqartrnux
r4 cile[.
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