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Abstract. OTHUM U3 TOMYJAPHBIX METOAOB YJIYUIICHHUsS KayecTBa
pacno3HaBaHus He3HakoMbIX Mojenu (OOV) cioB sABnseTcs Me-
ToJ pacmmpenus ciosaps (vocabulary expansion). OOV ciosa
0COOEHHO YacTO BCTPEYArOTCd B MPEIMETHBIX OOJIACTAX: 3TO
TEPMHHBI U TEPMHUHOIOIO0HBIC ClIOBOCOUeTaHus. B pycckoii pe-
YU MHOTI'MC€ U3 HUX HEAABHO 3aMMCTBOBAaHBbI N3 aHTIINHCKOTO SI3BI-
Ka U €lIe HE UMEIOT NPUHATOM 3allMCU Ha PYCCKOM SI3bIKE. DTO
3aTpyAHseT 100aBlIeHNE TaKUX CJIOB B CJIOBAapbh MOAEIH AJISI MO-
L[enef/i, HE ABJIAIONIUXCA MYJIbTHA3BIYHBIMH, YTO CHMIKACT Kaydc-
CTBO MX paOOTHl Ha ayJHo W3 MPEAMETHBIX obnacteil. B nanHoM
pa0oTe mpexncTaBieH METOA yIy4IIEHHs KadecTBa paclo3HaBa-
HUs peul, coaepkaniel Takne OOV TepMuHBI, HA OCHOBE ajro-
pUTMa aBTOMATHYECKOTO TOCTPOEHHS JUIA IPOU3BOJIBHOTO aH-
TJIMACKOTO CJIOBa T.H. PYCCKHUX TpaHCKpUmuuil. Pycckas tpas-
CKPHIIIUS — 3TO CXOJIHO 3By4Yalllee W 3allMCAHHOE PYCCKUMHU OYK-
BaMMU CJIOBO, KOTOPOC MOTJIO 6I)I 3aMCHHUTH I/ICXO):[HBII;‘I TEPMUH
npu 100aBJIEHUH €r0 B CIOBapb MOZEIH, M TAKUM 00pa3oM cre-
JaTh BO3MOXHBIM €ro KOPPEKTHOE pacro3HaBaHMe. Pe3ynbpraThl
IMPOBCACHHBIX 3KCIICPUMEHTOB ITO3BOJIAIOT 'OBOPUTHL O BO3MOXK-
HOCTH IPUMEHEHUS! OIMCAHHOTO aJirOPUTMA JUIsl YIIydIICHUs Ka-
yectBa pabotsl ASR cucrem.

Keywords: ASR, OOV croBa, TpaHCKpHOUPOBAHKE, PACIITHPE-
HHE CJI0Bapsi, peIMEeTHAasI 00JIacTh.
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1 Bseaenmue

C BHeOpEeHUEM YMHBIX YCTPOHCTB M T'OJIOCOBBIX ITOMOIIHUKOB 3aj1aua
aBTOMATHUYECKOro pacro3HaBanus peun (anria. ASR — Automatic
Speech Recognition) cranoBuTcst Bce Oosiee akTyanbHOH. PazHooOpa-
3HM€ MpeIaraéMbIX T'OTOBBIX PELICHHH CIOCOOHO YAOBJIETBOPUTH 3a-
MPOCHI CAMOM pa3HOM UEJIEBOW ayAUTOPHUH, Mpeaiarasg MnporpaMmMHbIE
IPOAYKTHI Ul PAa3IMYHBIX S3BIKOB, 3a/1a4, KOUIETHKOB M Pa3IHIHON
cTerneHu JocTymHocTd. OIHAKO, MpaKTHKa IMOKa3bIBAET, YTO HMHOTIA
pe3yabTaThl pabOThl OKA3bIBAIOTCS HEIOCTATOYHO TOYHBIMH MPH Pado-
T€ C HE YaCTOTHBIMHU CJIOBAMH, CBOMCTBEHHBIMU IMPEIMETHBIM 00Jia-
CTSIM — CIIEHUAIIBHOW TEPMUHOJIOTHEH, CIICHIOM, HEOJOTH3MaMH, JKap-
TOHU3MaMH, HIMEHAMH COOCTBEHHBIMH, 3ppaTUBaMH | T.1. [10CKOIBKY
ASR cucteMbl TpaJWIIMOHHO HCIOIB30BAIN CIOBAPH ISl UACHTH(U-
KaI[MK CJIOB, TAaKyI0 JICKCHKY Ha3biBaroT HecaoBapHeiMu (OOV) croa-
mu (ot anri. out of vocabulary — orcyrcrytromue B cioBape). boib-
IIMHCTBO COBPEMEHHBIX MOAeNed O00bYHO oOyuaeTcs Ha OOJbIIHNX,
CHeHanbHO JJIs 3TOr0 CO3JAaHHBIX, KOpIycax JaHHBIX. Takue Kopryca
0OBIYHO COCTOAT U3 aynuo oOmiel HampasieHHOCTH. [Tockonbky OOV

CJIOBa peaKo (ecnu BOOOIIe) BCTpeyaroTcs B OOBIYHBIX TEKCTax o0ydya-
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IOIIEH BBIOOPKH, MOJIETIh CKOpee BCEro He OyaeT 3HaKoMa C TaKUMH
CJIOBaMH M HE Bcerja OyieT crocoOHa MX KOPPEKTHO paclo3HaBaTh.
Jannas npobiema siBIsieTcss KOMMEpPUYECKH aKTyallbHOU JJIsi KOMITaHUH,
KOTOPBIE HCIIOJIB3YIOT CUCTEMBI PACIIO3HABAHUS PEYH B CBOCH JesITEIb-
HocTH. [loaTOMy AJsi pasiIUuYHBIX CUTyaluid ObUTM TMPEAIOKEHBI pas-
JIMYHBIC METOJMKH paboThl ¢ momo0HOM jekcukoii [11], [16], [14]. B
CBSI3U C THOKOCTBIO M HU3KOH CTOMMOCTBIO [29] BBIIEINSIOTCS METOIBI,
OCHOBaHHbBIC Ha paclMpeHuu cioBaps (anri. vocabulary expansion).
OHM OCHOBaHBI Ha MOJIYYEHHH CITHCKA CIIOB, KOTOPbIE MOJIENb JOJDKHA
«BBIY4UTh». CamMu clioBa OOBIYHO aBTOMATHYECKH H3BJICKAIOTCS U3
TEKCTOB, PEJICBAHTHBIX MPEIMETHON 00JIACTH, B KOTOPOH J0mKHA OY-
neT «paszoupatscs» mojnens. C Apyroi CTOPOHBI, TH METOJBI J10CTa-
TOYHO A(PPEKTHUBHBI M MO3BOJISIOT «HACTPAMBATHCS» Ha MPEIMETHYIO
001acTh JTOBOJIBHO TOYHO, YTO obOecreunBaeT ux momysspHocts [10],
[20].

OpHako, HEpeIKO MPUMEHEHNE OCHOBAHHBIX HA PACHIMPEHHUH CIOBAPS
METO/IOB OBIBAaCT OTPAaHUYEHO OCOOCHHOCTAMH BHYTPEHHEH peanu3a-
mun ASR mojneneit. B 4acTHOCTH, OJHUM W3 TaKUX OTPAaHUYCHHUHA Y
MHOTHX HE-MYJIbTHS3BIYHBIX MOJIENEH SIBIISIETCSI BO3MOXKHOCTh JTOOaB-

JICHUA B CJIOBapb TOJBKO CJIOB, 3allMCAHHBIX CHMBOJIAMH TOI'0 €CTC-
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CTBEHHOIO 5I3bIKa, C KOTOPBIM padoraeT Mozaenb. C Ipyroil CTOpOHBI,
MHOTHE HOBBIE (M moromy sBisttonuecs OOV) crioBa mpuxosaT K HaM
U3 JIPYruX SI3bIKOB, B COBPEMEHHOM PYCCKOM SI3bIKE Yallle BCETO — U3
aHNIMKCKOro. i1 HUX HE CYLIECTBYET IPUHATOM 3allUCH HA SI3BIKE,
OTJIMYHOM OT OpPUTHHANA. DTO OTPAHUYEHUE SIBISACTCS MPOOIEMHBIM
JUISL TEX SI3BIKOB, KOTOPBIE UCIOJIB3YIOT CUCTEMBI 3alIUCH, OTIUYHBIE OT
JATUHMIIBI, B YACTHOCTH JUIsl PyCCKOIO s3bIKa. B cBS3M ¢ 3TUM, OTCYyT-
CTBYET BO3MOXXHOCTh aBTOMAaTH3MPOBAHHOTO JI00aBJICHHUS CIIOB, HEAB-
HO MPULIENIINX U3 APYTUX S3bIKOB (a Takke ab0peBUaTyp U UMEH co0-
CTBEHHBIX), B CJIOBapu TaKUX CHCTEM, YTO OIPaHUYUBAET KAYECTBO UX
paboTHhL.

[ToaToMy nepcHeKTUBHOM BUAMTCS pa3padOTKa METOAA, KOTOPbIH, HC-
MOJIb3YS CPAaBHUTEIBLHO HEOOJBIINE pEecypchl, IMO3BOJIMI Obl He-
MYJIBTUSA3BIYHBIM MOJIENSIM pabO0TaTh ¢ HOBBIMU AHTJIOSI3bIUHBIMU CIIO-
BaMu. [IpruMeHeHne Takoro MeTojja O3BOJMIO OBl YIYYIIUTh Ka4YECTBO
pacro3HaBaHHs MYTEM MEPEUCIONb30BaHUs YK€ CYLIECTBYIOIUX Me-
TOJIMK TIOTIOJIHEHHUS CIIOBaps, YTO SIBISIETCA pecypcod(PPEeKTUBHBIM IO
cpaBHeHHIO ¢ paspaboTkoit HoBOW [29], [10] mnmm mooOyueHmem Ha

KOpITyce ayauo crapoit mozenu [29].
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B nanHO# cTraThe MBI MPEACTABIISIEM AJITOPUTM CHEIHMAIBHOIO TpaHC-
KpUOWPOBaHU CIIOB aHIJIMKACKOTO si3bIKa. Llenmp anropurma — aiis aH-
TJIOSI3BIYHOTO TEPMUHA aBTOMATHYECKU MOCTPOUTH CXOJHO 3BYydallee
PYCCKOSI3BIYHOE CJIOBO, KOTOPOE MOTJIO OBl 3aMEHUTh MCXOIHBIA Tep-
MHUH BO BHYTPEHHEM IpE/ACTaBICHUU Mozaenu. [[ns kpaTkocTd Mbl Oy-
JIEM Ha3bIBAaTh TAKOE CJIOBO PYCCKOM TPAHCKPHUIILIUEH.

Taxoke onucaH MEXaHW3M MPUMEHEHHUS STOTO aJITOPUTMA IS YITydIle-
HUS Ka4ecTBa paObOTHl MOJICNIN PAacIiO3HABAHMS PEUM Ha TPUMeEpe MoJie-
au VOSK 0.22 ru [24]. Bei6op mojenu 00bsICHACTCS yI00CTBOM MpH-
MEHEHHUS B JIAaHHOW 3a/iave: OHa He SBJSIETCS MYJIbTHUS3BIYHOU W, MPH
9TOM, 00J1a1aeT JOCTOMHBIM Ka4eCTBOM.

OCHOBHOI aJbTEPHATUBOM TPEAJIOKEHHOTO TIOAXO0JA SIBISIETCS WC-
1oJb30BaHne MysbTHsA3bIUHBIX €nd-to-end (E2E) mopeneit, He mumero-
IIMX MPOMEXYTOUYHOTO MPEJCTaBICHUsS, U MOTOMY CIOCOOHBIX pabo-
TaTh C MHOS3BIYHBIMU CIIOBaMHU 0€3 HEOOXOAMMOCTH aJlanTaldy Haru-
CaHMS THX CJIOB K PyCCKOMY s13bIKy. OJTHAKO, TaKUE€ MOJAETH YCTPOCHBI
3HAYUTEIBHO CIIOKHEE, a TAK)Ke HE JIMIICHBI JPYTUX CBOMX HEIOCTAT-

KOB (cMm. rnaBy 3.1).
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2 IMocranoBka 3agauun

2.1 Ileanb padoTsl

Llenp manHOW pabOTHI — pa3paboTKa aNTOpUTMa TPAHCKPHUOUPOBAHHS
(mpeoOpa3oBaHmsl) aHTIION3BIYHBIX CJIOB B T.H. PYCCKHE TPAHCKPHUIIIIUU
— CJIOBa, TIpeIHA3HAYCHHBIC IS JadbHEHIIEro HCIOJIb30BAHUS B TIPO-
1ecce J000ydeHUsT He SBJSIOMIUXCS MYJIbTHSA3BIYHBIMUA (MOHOSI3BIY-
HBIX) MOJIEJCH pacro3HaBaHHWs PEYM METOJOM PACIIHPEHHUS CIOBaps
MOJIEINH, a TAK)KE METO0J1a IPUMEHEHHUS Pa3paOdOTaHHOTO aJTOPUTMA IS
MOBBIIIICHHS KAYeCTBA pacro3HaBaHus peuu. [Ipu 3TOM BBIIICYITOMSIHY-
ThIC PYCCKHE TPAHCKPHUIIIUU JTOJDKHBI 00JIagaTh CIEAYIONTUMH CBOM-

CTBaMU:

® 3aMKCHIBAIOTCS OYKBaAaMU PYCCKOTO SI3bIKA;

® UMEIOT TMPOU3HOIIEHHE, KOTOpoe Hauboisiee OJM3KO K MPOHU3HOIIE-
HUIO UCXOJHOTO aHTJIOSN3bIYHOTO CJIOBA HOCUTENIEM PYCCKOTO S3bIKA,

® 13-32 pa3HbIX BAapUAHTOB MPOU3HOLIEHHUSA, JJII HEKOTOPBIX AHIJIO-
SI3BIYHBIX CJIOB, BO3MOKHO, MOXET CYIIECTBOBAaTh O0jiee OJHOW CO-
OTBETCTBYIOLIEH €My PYCCKOUN TPAHCKPHUIIIUU;

e MOTyT ObITh B aBTOMAaTU3UPOBAHHOM PEKHUME COCTAaBJICHBI VISl TIPO-

HU3BOJIBHOI'O aHTJIOA3BIYHOTO CJIOBA, B TOM 4YHCJIC, BO3BMOXHO, OTCYT-
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CTBYIOLICTO B CJIOBApAX s3bIKa WJIM HEC CYHICCTBYHOLICIO HAa CaMOM

Pl (SA) (SR

Hcnonp3yst pa3paObOTaHHBIA aJITOPUTM JUIS TTIOCTPOCHUS PYCCKUX TPaH-
CKPHIIIHH, OIICHUTh €ro 3p(GEKTUBHOCTh ITyTEM MPOBEACHUS YKCIICPH-
MEHTOB HaJl BRBIOPAaHHON MOJICIIBIO.

B xauecTBe mMomenu mpemiaraeTcs ucroiab3oBarh Moaenb VOSK 0.22
ru. 3 ¢exTUBHOCTD MpejyIaraeTcs OIEHUBATh KaK Pa3HOCTh 3HAYCHHM
BBIOpAaHHOW METPUKH KavyeCTBa MPHU paclo3HaBaHUM 33JaHHOro Habopa
ayJIro C WCIIOJIb30BAaHUEM CIIOBApsi, COJIEPIKAIIErO PYCCKUE TpaH-
CKPHIIIUH, U O€3 HEro.

Taxke TpeOyercsi OLEHHTh BIIMSHUE MApaMETPOB aJITrOPUTMA TpaHC-

KpI/I6I/IpOBaHI/I$I Ha UBMCHCHUC KAa4YC€CTBA PACIIO3HABAHU .

2.2 AKTyaJbHOCTH

Bo MHOTHX COBpeMEHHBIX 00JacTsSX 3HaHUN, 0COOEHHO BBICOKOTEXHO-
JIOTUYHBIX, AHTJIOS3BIYHBIMH HEOJOTM3MaMH, HE BCTPEYAIOIIMXCS B
CJIOBapsAX PYCCKOTO fA3bIKA, HEPEIKO SBISAETCS CIELUaIbHas JEKCUKa —
TEPMHHBI, MPOQPECCHOHAIN3MBI, UIMEHAa COOCTBEHHBIC (MMEHa, (amu-

JIUHU, Ha3BaHHUA KOMHaHHﬁ). B ayano, OTHOCAMUXCIA K PA3JIMIYHBIM
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IPEIMETHBIM 00JIaCTSM 3HAHWN TaKHe CJIOBA COCTABIISAIOT CaMy CeMaH-
TUKY ayano. MHOTHE M3 3TUX 00JacTel CTPEMHUTENILHO Pa3BUBAIOTCS.
IToaTOMy ayauo, comepskalue Takue CiaoBa, MOTyT COEepKaTh LIEHHYIO
UHPOPMALIMIO, HE MPEJICTaBICHHYIO paHee B IEYaTHBIX U3JaHUAX Ha
PYCCKOM $I3bIKE, M IMOJIY4YEHHE TPAHCKPUIITOB MOXET CTaTh MCTOYHU-
KOM TakoW WH(pOpManuy B MHCbMEHHOM Buje. HekoppekTHas ke pa-
0oTa ¢ TaKUMHU CJIOBAMH MOXET 3HAUUTEIbHO MOBPEAUTH UM UCKA3UTh
CEeMaHTHKYy ayJIuo U CIeNaTh 3aTPyJHHUTEIBHON 00paboTKy cojepixka-
mieicsi B HeM MH(POpPMaLnu.

[TosTOMy MOXHO cHenaTh BBIBOJ, YTO paccMarpuBaeMasi mpodiema
pacro3HaBaHUsl HE3HAKOMBIX AaHIJIOSI3BIYHBIX CJIOB MOJKET SIBIISITHCS
JIOCTAaTOYHO aKTyaJibHOW. HeBO3MOKHOCTh pabOThl HEKOTOPBIX MOje-
Jeil ¢ Tako#l JIEeKCUKOH SBISETCS Cepbe3HBbIM (PAKTOPOM, 3HAUUTEIHHO
OTpaHUYMBAIOIIUM UX NMPUMEHEHHE, B TOM YHCIe B 00JaCTH H3BIEUe-
HUS “HPOpMaIUH.

Bo3moxHOCTH TPEOA0IETh 3Ty MPOOIEMY, UCIIONb3Yys JOBOJIBHO Orpa-
HUYEHHBIE PECYpChl, TaKXKE€ MOXET CUUTAThCS aKTyaJbHOM 3amayeif,
MOCKOJIbKY TOCTPOEHUE HOBBIX WM J000Yy4YE€HHE Ha KOpIycax ayauo

CTapbIX MOJIENeH SIBIISIETCS OYeHb pecypcoeMkoi 3anaueii [29], [10].
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Hcnonb30BaHue k€ MYJIbTHUS3BIYHBIX MOJEJIEH HE BCErjga BO3MOYKHO
WM OTIPaBJAHO W3-32 HATMYHS MPOOIIEM, BRITCKAIOIIUX U3 UX BBICOKOU
cnoxkHocTH. K ToMy ke, Janeko He BCE MPEICTABICHHbBIE HA MEKIyHA-
POTHOM pBIHKE MOJENN O0JIATAIOT JOCTATOYHO BBICOKMM KadeCTBOM
MOJENM JJIsl PyCCKOro si3bika. M maxke sl TAKMX MOJIENIE MCTOYHUKOM
OIMOOK B OWJIMHIBHAJIBHBIX TEKCTAX MOJXKET CTATh CIWJIBHBIA AKIIEHT.
Mogenb 0XuaeT MPOU3HOIIEHUE CJIOB 0 MPAaBWJIaM sI3bIKa, HO OOJIb-
IIMHCTBO JIIOJICH HE SBJSETCS OMIMHIBAMU, U TIOTOMY T€ K€ CJIOBA B UX
WCIIOJIHEHUU MOTYT 3By4aThb COBCEM NO-Apyromy. [lostomy naxe mis
MYJIbTUS3BIYHBIX MOJENEH MPEIOKEHHBI METOJ MOYXET UMETh IO-
TEHIIMAJI IPUMEHEHUsI B cllydyae OOMJIUSI CIIMKEPOB C CHUJIBHBIM aKIICH-
TOM WJIM JIFOJEH, TPOU3HOCAIINX AHIJIMHUCKUE CJIOBA HE IO IPaBHIIAM

AHTJIUUCKOTO A3bIKa.

3 O030p cyuiecTBYIOIIMX pelIeHuii

3.1 MyJabTusi3bI4YHbIE MOACIH

OCHOBHOM aJbTEPHATHBOM MOJX0/A, 3aKIIOYAIOIIETOCS B pa3paboTKe
IropuTMa TPAHCKPUOMPOBAHUS, CTOUT CUMTATH TAKOW IMOAXOJI, KOTO-
PBIH TTO3BOJIMI OBI BOOOIIE HE CTOJKHYTHCS C MPOOJIEMO 3alMMCH WHO-

SI3BIYHBIX CJI0B. JleiicTBuTenbHo, cymecTBytor end-to-end (E2E) mone-
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7M1, MHOTHE U3 KOTOPBIX SBJISIOTCS MYJIbTHSI3BIYHBIMHA. JTU MOJCIU HE
UMEIOT MPOMEXYTOYHOTO MPEJCTABICHUS, U MOTOMY CIOCOOHBI pabo-
TaTh C UHOSI3BIYHBIMH CJIOBAMHU B MCXOJIHOM 3ammcu, 6e3 HeoOXoIuMo-
CTH TOCTPOCHHS PYCCKON TPAHCKPUIIHH IJiT 00pabOTKU uiau 100aB-
JICHUS B MOJIB30BATENLCKUN CiioBaph. M XoTs B mocnennee Bpems E2E
MOJICJTH YK€ MPAKTUYECKH BBHITCCHUIIN BCE OCTAIBHBIC B TIOBCETHEBHBIX
npuioxeHusx [18], oHu MMET MHOXXECTBO HEJOCTATKOB, OIPaHUYH-
BaromuX 3PPEKTUBHOCTh UX HCIIOIH30BAHUS WUMEHHO B 33]a4ax, CBS-
3aHHBIX ¢ OOV.

KauectBo (Bhipaskennoe merpukoir WER [25]) nyummux E2E mopeneit
3HAUMTENIPHO BBINIE KadecTBa Jiydmux He-E2E mopenelt, k koTopeiM
OTHOCSITCS MOJICJTM Ha OCHOBE CKPBITBIX MApKOBCKHX MOJIENCH (aHTIIL.
HMM — hidden Markov model)). Onnako, 310 g0CTHTaeTCs MO OOJIb-
IIeil YacTHU He 3a cUeT 0oJjiee OOratoro «JIEKCHMKOHAa», a 3a cueT OoJjiee
KaueCTBEHHOU pabOThI C TTOBCETHEBHOM JIGKCUKOH ((PJIIEKTUBHOM, OMO-
HUMHMYHOM, HEUYETKO MPOU3HECEHHOW W T.J.), Uil pabOThl ¢ KOTOPOU
9TH MOJICJIM W TpeAHa3HadeHbl. Takum oOpa3om, xots Jyumue E2E
moaenu (B uvactaHoct, Whisper [15]) Ha BbIXOme CIOCOOHBI JaBaTh

rpaMMaTHYECKH CBS3HBIA PYCCKUI TEKCT C MUHUMYMOM OIIHOOK B IO-
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BCeIHEBHOW peur, npodaembl ¢ OOV JeKCHKOW A Takux Mojeien
HUKYJa HE NCUE3al0T.

Hamnporus, npodiaema OOV aiis HUX TakxkKe SBISIETCS aKTyalbHO [26].
[Tpumenenne E2E mopeneit s pemenus npodnemsl OOV crankuBa-
€TCs CO 3HAUMUTENBbHBIMU TPYAHOCTAMHU. Tarkke MHOTHE TOIYJSpHBIC
E2E monenu pa3zpaboTaHbl B aHTIIOS3BIYHOM MHpPE, U UIMEHHO aHTJIHM-
CKUH SI3BIK SIBJSIETCS JUIE HUX OCHOBHBIM. [l03TOMYy KadecTBO pabOThI
PYCCKOW MOJENN y MHOTMX KPYIHBIX KoMIaHui (B yactHocTH, Google
[9], Amazon [3], Microsoft [22]) sBasieTcss HEyIOBICTBOPUTEILHBIM
[2], [19], a MHOrHE MOmenH, B TOM YHMCIIC HMPUHAIICIKAIINE POCCHUM-
cKkuM KoMmmaHusiM (B yactHocTH, y Silero [21] — omHoro u3 muaepos
Cpe/ii POCCUHCKMX KOMITAaHHUH [2]), MOT'YT OBbITh 3aKpBITHI JJIsS YITydllIe-
HUS W3BHE WJIM HE MpeIHa3HAueHbI JIJIsl UCTIOIb30BaHUS HHIMBHIYah-
HBIMH HCCJICIOBATEISIMHA, YTO 3HAYUTEIFHO YMEHBIIAET KOJIUYECTBO
JOCTYIHBIX pemeHni. Taxxke 7000ydyeHne Takux MOjesield MOXKET sB-
JSIThCS TEXHUYECKH OO0Jiee CIOKHBIM MPOIECCOM 10 CPABHEHHUIO C MO-
JeNsIMU, pabOTaIOIIUMHU CO CJIOBAPEM.

Oto, B yacTHOCTH, oTHOCcUTCsT K Whisper. XoTs 3Ta Mojenb Jerko pas-
BEPTHIBACTCS U 00J1aIaeT BHICOKUM Ka4eCTBOM «H3 KOPOOKM», €€ aBTO-

MaTU3HWpPOBAaHHAAd aaalnTanusda 1noa NpeIMETHYRO o0nacThb JOCTAaTOYHO
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3arpyaautenbHa. WhISper Ha JaHHBIE MOMEHT SIBIISICTCS JHICPOM C
TOYKHM 3PEHMsI KayeCTBA pACIIO3HABAHUS pedM, 10 KpalHeW mepe, Ha
aHIos3bIYHOM peur [8]. [ns pycckoro si3plka HAWTH KOMIUIEKCHBIE U
aktyanbHble cpaBHeHuss WER monenelt, Bkmrouatorme Whisper, He
yAaJ10Ch, OAHAKO NPOBEACHHBIC aBTOPAMHU HCCIECAOBAHMS IIO3BOJIAIOT
TOBOPUTH O BBICOKOM KadecTBe paboTsl Whisper st pyccKOro si3bIKa.
[ToaToMy CTOMT KOPOTKO MEPEYUCIUTh OOHApY:KEHHbIE B Ipoliecce
B3aMMOJCHCTBHS C TOM MOJEIbI0 OCHOBHBIC HEJOCTATKH, OCIIOKHAIO-

1I1e ee IPUMEHEHUs B 3ajaue pacrno3Hasanus OOV:

® JCIIPaBJIICHUE HEKOTOPBIX OIIMOOK, CBOWCTBEHHBIX YCTHOH pEYH:
rpaMMaTHYeCKUX (COTJIaCOBAaHUE POJIOB, MaJEKe), OrOBOPOK, IO-
BTOpPOB TEKCTA;

e 00OpBaHHBIC Ha TOJIYCJIOBE MPEJIOKEHUs (B YaCTHOCTH, OOpe3aH-
HbIE MPEATOKEHUS B KOHIE ayJ10) aBTOMATUYECKU JOCTPAUBAIOTCS
«hanrazueii» moaenu;

® CJIOKHO TIOHSTh, KaKUe CIIOBa pealbHO i Mojenu ABisitoTcs OOV,
TaK KaK HC3HAKOMBIC CJIOBA MOACIIb IBITACTCA YyraaaTb U 3alliCaThb 110
3BYYaHHIO, IMOTYYasl ETYI0 POCCHITb BAPUAHTOB B OJTHOM M TOM IKE

JIOKYMEHTE ¥ MHOT'/Ia Aa’ke N300peTasi HECYIIECTBYIOLINE CIIOBa:
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— «HighLoad» -> «HiLoty», «xaiino», «high loady;

— «GitOps» -> «GitOps», «GeTops»;

HEKOTOPbIC JaBHO MPUIICININE U 3aKPEIHUBIINECS B PYCCKOM SI3BIKE
AHTJIOS3BIYHBIC CJIOBA M KAPTOHU3MBI MOTYT BJAPYT OBITH pacIiugpo-
BaHbI KaK aHTJIMICKHE:

— I Hapay -> «ist Pearoy;

— «tumiaay -> « Team Lead»;

YacTh CJIOB 3aIMCHIBACTCS HE CIOBAMH, & YUCIAMH WIHA JPYTUMHU
CUMBOJIaMHU (HampuMep, CUMBOJI IporeHTa «%»), Tepsas maaeku U

YCIOXHAA aBTOMATU3UPOBAHHBIC IIPOBCPKU KAYCCTBA.

B o6mieMm, nporecc paboThl U 00YUEHHSI CIIOKHBIX MYJIbTUS3BIYHBIX
MOJIeNIel He Bcerza sIBISETCS MPO3pavyHbIM, a pe3yJbTaT — MpelcKa-
3yeMbIM, YTO JEJIaeT UX HE CIUIIKOM yaA00HbIMU B pabote ¢ OOV.

C npyroii ctoponsl, mockoibky HMM Mozenu paboTaroT Ha OCHOBE
CIIOBapsi, OHU MOTYT OBITh aJaNTHUPOBAHBI JAJSl WCIOJB30BAaHUS B
MPEeIMETHBIX 00JACTSIX MaJbIMKU CHJIAMH, ITyTeM PacCIIMpPEHUs CIOBa-
P MOJENU CIOBaMHU M3 IMOJb30BATENbCKOro ciioBaps. Pacmmpenue
CJIOBaps BO3MOXKHO B aBTOMAaTHU3UPOBAHHOM PEXHUME, MOCKOJbKY

HMM wmonenb, ucnonb3ys BHYTPEHHUE MHCTPYMEHTBI, MOXET H3-
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BIIEYb BCIO HeoOXoammyto el nadopmammuo 06 OOV crioBe U3 Tek-
CTa MPEAMETHON 001acTH, COJEPKaIIero 3TO CIIOBO, 0e3 HeoOXoIu-
MOCTH B ayquo. DTO 03HAa4aeT OTCYTCTBHE HE0OXomuMocTu cOopa
KOPITYCOB PENIEBAHTHOTO ay10, OOBIYHO MCIIOJIB3YEMbIX s J000Y-
yenusi E2E mopeneii, uto Bieder 3a cOOOW CYHIECTBEHHO MEHbIIINE
TPYAO3aTpaThl Ul aJanTaldil MOJAEIH IO/ MPEIMETHYIO O0JIaCTb.
[ToaTomy ucnonp3oBanue npoaBuHyTbIx HMM Moneneit nist ussie-
yenuss OOV nekcuku 1yt o0yuenust 6onpmx E2E moneneit moxer
OBITh MOTEHIIMAILHO EPCIICKTHBHBIM HAIIPABIICHUEM.

e Takum 00pa3oM, HECMOTpsI Ha 3HAYUTEIBHOE OTCTAaBaHHE B Kade-
ctBe, HMM mozenu Bce elie UMEIOT HUIIM, B KOTOPBIX OHU MOTYT
SBIIATHCA OCTaTOYHO akTyaldbHbIMU. [103TOMY cocTaBieHuE MeETo-
JI0B, KOTOPbIE MO3BOJIUIM OBl MOBBICUTH KQUE€CTBO PabOThI TAKMX MO-

JIEeTIEN, TAKXKE OCTAETCS aKTyalbHOM 3a7a4ei.

3.2 CymecTByOLIHE MeTOAbI OCTPOEHHUST PYCCKUX

TPAHCKPUIILUIA

3amaya TMOCTPOEHUSI PYCCKHUX CJIOB, 3BYYalllMX aHAJOTUYHO AaHTIIWM-

CKHUM, SIBJISIETCA IOCTATOYHO Y3KOCIEIUATU3UPOBAHHOM.
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OT0 NerKo OOBSCHSETCS ee MPUMEHHUMOCThIO. BEpOsSTHOCTH TOTO, UTO
HOCHUTEJII0 PYCCKOTO Si3blKa MOTPEOyeTCs B3aMMOJIEUCTBHE C aHTJIMM-
CKHUM SI3bIKOM HECPaBHUMO BBILIE TOI'O, YTO HOCHUTEIIO AHTJIMHCKOIO
A3blKa OTpedyeTCsl B3auMoieiicTBUE ¢ pycckuM. Iloatomy, B oTindue
0T 00paTHOW 3aJauul aHTJIMHCKOW TPAHCIUTEPAIUH PYCCKUX CIOB, KO-
TOpasi, HalpUMep, UMEET NPUMEHEHHUE JaK€ B IOBCEIHEBHOM JKHU3HU
(mepernucka ¢ WHOCTPAHIIAMH, TPAHCIUTEPALUS UMEH U (paMuimuid [is
3aroyiHeHust (opM), aBTOMATU3UPOBAHHOE PEIICHHE PAacCMaTPUBAEMON
B pa0oTe 3a7auu 3a4acTyI0 HE SABISETCS KPUTHUECKUM KakK ISl CpeHe-
r'o 4eJIOBEeKa, TaK U JUIsl KOMMEPYECKUX KOMITaHUH.

B ciyyae HeoOX0IMMOCTH aHITIUIICKOE CI0BO Oy/AeT TpaHCKpUOUpoBa-
HO HOCHUTEJIEM 53bIKa CaMOCTOSITENIBHO, XOTSI U, BO3MOXKHO, HE COBCEM
npaBwibHO. O/IHAKO, APYroil HOCUTENb PYCCKOTO S3bIKa CKOpEe BCETro
MOMMET J1a’K€ TAKOM BAapUAHT, MMO3TOMY B MTOBCEIHEBHOW KW3HU TaKOU
TOYHOCTH B OOJBUIMHCTBE ciy4yaeB XBaraeT. OHIIaH-TIEPEBOAYMKU
(Yandex Translate, Google Translate) oObluHO BOBCE HE MEPEBOIAT
AHTJIOSI3bIUHBIE CIIOBAa M HEOJIOTM3MBI (TIOCKOJIBbKY MEpPEeBOJa JUIsl TaKUX
CJIOB HEPEAKO HE CYILECTBYET), OCTaBJIsAs UX B OPUTMHAIILHOM Hamuca-
HuH. Takke HEpPeJIKO OHU SBJISAIOTCS MMEHAMH COOCTBEHHBIMHU (Tak, B

[12] npuBoauTcs nudpa B 56-72%), B 4aCTHOCTH, HA3BAaHUSAMH KOMITa-
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HUM Wi opranu3anuii. VICKIroueHue COCTaBIAIOT MMEHA U (paMuimu
JIIOJIeH — OHU Ha PYCCKUH IIOYTHU BCEra MEPEeBOISATCA.

V3Kas HalpaBIEHHOCTb 33J1a4M BEJET K MaJOMY YHCIy IIpeagaraeMblx
peLICHU.

BonbIIMHCTBO KPYNHBIX KOMMEPUYECKUX CEPBUCOB PaclO3HABaHUS pe-
YH HE HYXXJIAIOTCS B PEHICHUH JaHHOU MPOOJIeMBbl, TaK KaK UCHOIb3YIOT
MYJIbTHA3BIYHBIE MOJIETH. TakuM 00pa3oM, JaHHBIE CEPBUCHI HE UMEIOT
COOCTBEHHOT0 aJIrOPUTMA PELIECHUS 3aJauu.

Bce HalineHHble aBTOpaMu peILIEHUs] PeaJu30BaHbl Kak BeO-calThl 0€3
kakoro-n10o API. IlogoOHble caiiTbl COBEpIIEHHO HE IpeIHa3HAYEHbI
JUIsl aBTOMAaTU3UPOBAHHOIO HMCIOJB30BaHUSl WM MCCIIEI0BaTEIbCKON
JESATETLHOCTH W HAIeJIeHBbl Ha MOTPEOHOCTH MPOCTHIX JIIOACH. Aro-
PUTM, HCHOJIb30BAaHHBIA JAaHHBIMU CEPBHCAMM, TAK)KE€ HUIJ/IE HE pac-
KpeiBaeTca. OIHAKO, MUCXOAS U3 NPUMEPOB HCIIOJIB30BAHUS, MOXKHO
clenaTh BBIBOJ O TOM, YTO HCIIOJIb3YeTCSl MOJXOJ, OCHOBAHHBIM Ha
npaBwiax U 0a3e CO3JaHHBIX BPYUHYIO TPAHCKPHUMIMM Ui MOIYJSIp-
HBIX CJIOB.

Opnnum u3 HanboJiee KaYECTBEHHBIX NMPUMEPOB MOXKHO BBIJIEIHUTDH CEp-
BHUC Ha caiTe «AHTTTHACKUHN s 3aHAThIX» [30], Tak Kak, B 1eI0M, JIJIst

CYIIECTBYIOIIMX B SI3bIKE CJIIOB KAYECTBO TPAHCKPUIIMUHN BIOJIHE NPH-
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emsieMoe. B gactHOCTH, peain30BaHO MCIPABJICHUE OMIMOOK Ha OCHOBE
OT3bIBOB MOJb30BaTenel. OHAKO, MPAaBUIbHBINA BapUAHT JJIsl UCIIPAB-
JICHHBIX CJIOB, ITO-BHJIMMOMY, 00aBIseTCs B 6a3y BPYUHYIO U HE BIIHS-
€T Ha IIpaBWJIa, IOPOAMBILIME HENPAaBWIbHBIM BapuaHT. [loaToMy npy-
rue, MEHee YMOTPeOMMBIE CIIOBa, MO MOPQOJIOTHH MOXOXKHE Ha HC-
MpaBJICHHBIC, OCTAIOTCS 0€3 M3MEHEHWM W TPaHCKPHUOUPYIOTCS HE CO-
BceM mpaBuwibHO. OnHako, ana padotel ¢ OOV maHHOE pelieHue co-
BEPILIEHHO HE MOJIXOJUT: HE3HAKOMbIE CEPBUCY CJIOBA NEPEBOASATCS 10
OykBaMm, WrHOpUpPYS BC€ IpaBWJA AaHIJIUICKOrO MPOU3HOLIEHUS:
Hanpumep, “californication” -> “kanmudopHukaTHon”.

[Torck NOCBSILIEHHBIX TEME MOCTPOEHUS PYCCKOM TPAHCKPUIILMHU aH-
TJIMHCKUX CJIOB

Hay4HBIX CTaT€d Ha PYCCKOM M aHIJIMHMCKOM SI3bIKax TaK)Ke He Jall pe-

3yJAbTATOB. ITO MOXKHO OOBSCHUTH HUIIIEBOCTHIO IAHHOMU 3aJ1a4H.

4 IIpeanaraemslii meToa

I[J'IH HaydaJla OTMCTHUM, 4YTO a0COJIIOTHO TOYHOE pCeHICHUC 3aaavu I10-
CTPOCHUA pYCCKOﬁ TPAHCKPHUIINHUKU HCEBO3MOXHO B CHIIY pPa3inyiusd

Ha60pOB 3BYKOB, COOTBCTCTBYIOIIUX PA3JIUYHBIM SA3BIKAM.
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Tak, 3ByK, cooTBeTcTByIOIIMI OykBe «\W)» B aHTJIMKACKOM SI3bIKE, OT-
CYTCTBYET B PYCCKOM SI3bIKE. [[J11 pyCCKOS3BIUHON 3aIIMCH aHTJIMMCKHUX
CJIOB, COAEPIKALINX 3Ty OyKBY, COTJIIACHO MPUHSATHIM MpPaBUIaM, CIEIy-
€T WCIOJb30BaTh PaA3IMYHbIC, B 3aBUCUMOCTH OT CIIEAYIOIIHUX OYKB,
NBYXOYKBEHHBIE COUYETAHHUS, MEPBOM M3 KOTOPBIX OymeT OykBa «Y»,
Hanpumep, «Wales» -> «Yanbe». OgHaKO, peajbHOE 3BYYaHUE ITHX
JIBYX CJIOB CHJIBHO oTiinyaercs. Hepeako 3TO Takke 3aBUCUT OT KOH-
KpPETHOT'O 4€JIOBEKa, KOTOpBI OyAeT nmpousHocuTh Ha mecte «\W» cko-
pee «B», 0cOOEHHO I TEX CIIOB, T OPHUIMATIHHO IPUHATOTO PYCCKO-
IO aHAJIOTa HE CYLIECTBYET.

Hanpumep, mist o6o3naueHust onepanuonHon cucrtemsl Windows Bo-
NPEKH TPaBUIIaM TPAHCKPHIIIUU U TPAHCIUTEPAIUN OOBIYHO HCIOJb-
3ytoTca cinoBa «BunaoBc», «BuHmoyc», «BuHmyc», a KaproHHoe
Ha3BaHME — «BHMHJA». JTO CBUJIETEIBCTBYET O TOM, YTO O(UIIMATIBHO
IPUHSTAs CUCTEMAa MOXKET HE OTpa)kaThb CUTYallUd B Pa3rOBOPHOM S3bI-
K€, ¥ IOTOMY He SBJIIeTCS 0€3yCI0OBHO BEPHOM.

BoibHOCTH MPOU3HOLIEHHS] MHOSA3BIYHBIX 3BYKOB B pa3rOBOPHOW peun
TaK)Ke co4eTaercsi ¢ (pakToM, UYTO MOCKOJIbKY HOCUTENb PYCCKOTO SI3bI-
Ka 3a4acTylO He SBJISIETCS HOCHUTEJIEM aHIJIMHCKOrO, OH MOXKET MpPOu3-

HOCHUTH HC TC 3BYKU, KOTOPBIC TOJIPKHBI OLITH IMPONU3HECCEHBI 110 IIpaBU-
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JJaM aHTJIMMCKOTr0, JaXE€ €CIM 3TH 3BYKH MUMEKOTCA B PYCCKOM pEUH.
Tak, B pycCcKOl peun BCTpe4aeTcs NPOYTEHUE HAMCAHHBIX HA JIATUHU-
IIe CJIOB, B TOM YHCJI€ AHIJIMHCKUX, MO OyKBaM, «B CTWJIE» JIATHIHU.
Hanpumep, «data» -> «umata», «Microsofty -> «Mukpocodr». Takue
TPAHCKPHIILIUU aHTJIOSN3BIYHBIX CIIOB Oy/ieM Ha3bIBaTh HAUBHBIMU.
[TogoOHBIE «HETIPaBHIBHBIC» BapUAHTHI MPH OOJBIION MOIMYJISPHOCTH
MOTYT 3aKpEIUIATHCS B PEUd, YTO NMPUBOIUT K JOBOJBHO OOJIBIIOMY
yycily 0ojee Wi MeHee YyHOTPEOUMbIX BapUAHTOB IMPOU3HOILLIEHUS O/
HOIO M TOro e cioBa. Tak, B pyCCKOS3bIYHOW JTEparype, Dr.
Watson, nepconax u3 kaur Konan Jloins npo Hlepnoka Xommca, Mo-
JKET B Pa3HbIX IepeBoAax ObITh Ha3BaH KakK «IOKTOp BaTcon», «1okTop
Borcon» u «okTOp YOTCOHY.

TakuMm 006pa3oM, 3TO MO3BOJSET BbIIBUHYTh TMIIOTE3Y, YTO BKIIOUYEHHE
Cpa3y HECKOJIbKMX BApUAHTOB B CJIOBAPh MOKET IOBBICUTH BEpPOST-
HOCTb YCIIEIIHON JIeTEeKIMU. DTO OCHOBAHO Ha HAONIO/IECHUAX, KaK Cle-
JIAHHBIX aBTOPOM, TaK U CTOpOHHUX [29], uTo n0OaBIEHUE CIIOB B CIIO-
Bapb B OOJIBIIMHCTBE CIy4YaeB HE MPUBOAMT K YXYJIIIEHUIO Ka4eCTBa Ha
JIPYTUX JOMEHaX U JJi TEKCTOB, HE COJIEprKallMX ITH CJIOBa.

OOmui 1UIaH anropuT™Ma COCTABJIEHUS HPUMEPHBIX PYCCKUX TpaH-

CKPHUIIMI MOXHO OMKCATh CIETYIOINUM 00pa3oMm.
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s Kak[oro aHIJIMHCKOro CJIOBAa CYLIECTBYET TpaHCKpumnuusa. Ee
MOKHO IPOCMOTPETh, HAPUMEP, B CJIOBape, B TOM YUCJIE KPYIHBIX
UHTEpHET-CIIoBapsX, Hanpumep, B Cambridge Dictionary. [l namuca-
HUS TPAHCKPHUNLUK OOBIYHO UCHONB3yeTcst cucteMa International
Phonetic Alphabet (IPA). Dta cuctema ocHOBaHa Ha COMOCTaBICHHUH
CBOETO CUMBOJIA JIJIsl KAXKJIOTO 3BYKa (B OTIMYKE OT OYKB, KOTOPBIE MO-
ryT 0003HauaTh pa3HbIE 3BYKH B PA3JIMYHBIX CUTYalUSIX UCIOJIb30Ba-
Hus). s aHTIIMIICKOTO s3bIKA Takke ObUla crenuaibHO pa3zpaboTaHa
cuctema 3anucu ArpaBet, koropas cornacyercst ¢ IPA, HO npu 3TOM
umeeT 0oJiee y100HYI0 3alUCh AJIs1 KOMIIBIOTEPHOI'O OTOOpaKEHMUS.
[ToaTomy /Ui Mosy4eHHsST KOPPEKTHOTO aHTJIMIICKOro 3ByYaHUsl BO3-
MOYKHO BOCIIOJIb30BaThCsl TPAHCKPUIILIMEN B OJIHOW M3 3THUX cUCTEM. B
KauecTBe Takux cucteMm MoxkHO npuBecTd CmuDict, Logios u apyrue.
CmuDict [23] sBnsiercs kinaccuueckuM ciaoBapeM. OH criocoOeH mnepe-
BOJIUTh 3HAKOMBIE €My CJIOBa B TpaHCKpUNuu B cucrteme ArpaBet.
CymectByeT peanuzanusi s si3bika Python B Buge Oubnmuotexu
pronouncing [17]. Ero HegocTaTkoM sBISICTCS HEBO3MOXHOCTH paOOTHI
CO CJIOBaMH, OTCYTCTBYIOLIMMHU B cioBape. Taxke ObUIO 3aME4YeHO, 4TO

Hepenko mnpeanaraeMas CmuDict TpaHCKpUNIMsS OTIWYHA OT TpaH-
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CKPUNIMI, MPUBOJMMBIX B aBTOPUTETHBIX CJIOBapsX, TaKUX Kak
Cambridge Dictionary.

OTOT HEIOCTaTOK MOXKHO KOMIIEHCHPOBATh HCIOJIb30BaHHEeM Logios
[13]. DroT cepBHC MO3BOJSET COCTABUTh TPAHCKPHUIIIMA B CHUCTEME
ArpaBet s m100BIX CIIOB COTJIACHO MpaBWJIAM AHTIHMICKOTO SI3bIKA.
Takum o0Opa3zom, Logios m03BOJISET MOJIy4aTh TPAHCKPUIILIMU JUISL TEX
CJIOB, JJIsl KOTOPBIX HE yKazaHa mpuHATas TpaHckpumuus B CmuDict.
DTO 0COOEHHO aKTyaJabHO B CBs3U ¢ TeM, yTo MHOTHE OOV cnoBa Mo-
TYT SIBIATHCS TEPMUHAMHU WM HEOJOTHM3MaMH U OTCYTCTBOBAThH B JIIO-
ob1x croBapsix. Takxke Logios cocoOeH pacro3HaBaTth abOpeBUATYpHI.
Henocratkom Logios siBIsieTCss €ro OCHOBAaHBIN Ha MPaBHJIAX MOJIXO/I,
KOTOPBII MOKET OBITh HEIOCTATOYHO THOKUM B CITy4ae HECTaHAAPTHBIX
CJIOB (HampuMep, 3ariCaHHbIe JJATHHUIIEH (haMUTun).

B kauectBe ananora Logios MOXHO Takke ucmoib3oBath g2pE [5],
MOJieJIb Ha OCHOBE aJlrOPUTMOB MalIMHHOTO oOyueHus. OnHako, B
nporiecce SKCIEPUMEHTOB OKAa3aloCh, YTO KAYEeCTBO €€ TPAHCKPHUIIIIHN
3HAUUTENBbHO HIKE (YTO 3aMETHO Jaxke Bu3yaslbHO: «GitOps (peanbHo
guTaercs Kak «ruromncy)» -> «JH AY T P OW Zy», uro npumepHO co-

OTBCTCTBYCT IMPOHU3HOIICHHUIO ((H)K&ﬁTHOYS))) n HE AacT MOACIH BO3-
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MOKHOCTH PAcIliO3HaTh TPAHCKPUOMPOBAHHBIE CIOBA, IIO3TOMY OT HC-
NOJIb30BAHUS JAHHOW MOJIENN OBIIO PEIICHO OTKA3aThCsl.

Hanee, nns kaxnoro cumsona ArpaBet npenocrasisercs Habop pyc-
CKuX OYKB, KOTOpbIe HanOoJiee TOYHO OMHUCHIBAIOT 3TOT 3BYK. Oco0o
3TO aKTyaJbHO JJIS TJACHBIX 3BYKOB. Tak, 3ByKYy, 00O3HaYeHHOMY B
ArpaBet xak «AH» MOryT COOTBETCTBOBAaTh pa3jIUYHbIE TJIACHBIE —
«Q», «A» 1 «O», IOCKOJIBKY OPUTMHAIbHBINA aHTJIUHCKUHN 3BYK SIBIISIET-
Csl YEM-TO CPEAHUM MEKIY 3ByKaMu, IPOU3BOJUMBIMU ATUMH OyKBaMu
pycckoro andasura. Mcnonb3oBaHHe HECKOJIBKUX BapHaHTOB HEOOXO-
JUMO I TOTO, 4TOOBI YYECTh Pa3/IMYHbIE BapUaHThl IIPOU3HOIICHUS
Pa3IUYHBIMU JIFOIbMHU.

Takum o0pa3oM, AJI Ka)XIOro aHIJIOS3BIYHOIO CJIOBA MOTEHIUAIBHO
MOJKET OBITh MOCTPOEHO HECKOJIBKO BAapHUAHTOB PYCCKUX TPAHCKPHII-
L[UH, 10 OTHOMY Ha Ka)/Ibli BapUAHT IPOU3HOLIEHUSI KaXKJI0OTO U3 MHO-
TFO3HAYHBIX 3BYKOB. Takue cloBa-TPAHCKPHUIIMH, COOTBETCTBYIOLIHME
OJIHOMY aHTJIOSI3bIYHOMY CIJIOBY, OyJieM J1ajiee Ha3bIBaTh IMIIOTE3aMHU.
OKCHepUMEHTBI, TPOBEJCHHbIE aBTOPOM, IMOKA3bIBAIOT, YTO KOJIUYECTBO
OIIMOOK, CBSI3aHHBIX C JI0OABJIEHUEM B CJIOBaphb JHUIIHUX CIIOB, 3HAUH-
TEIbHO MEHbINE, YeM KOJIMYECTBO OIIMOOK, BBI3BAHHBIX OTCYTCTBHEM

IMMPpaBUJIBHBIX CJIOB B CJIOBApC. HOSTOMY }1063BJ’I€HI/I€ HECKOJBKHX T'HITO-
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T€3 0OBIYHO HE JIOJHKHO MPUBOJUTH K YXYIIICHUIO KaUYeCcTBa paclo3Ha-
BaHUs. UHCIIO THIOTE3 MOXKET MOTEHIIHAILHO OYeHb OOJBIINM B CITYy-
Yyae O4eHb JUIMHHBIX CIIOB, Mo3TOMYy orpannduM k (k — mapamerp anro-
pUTMa) THIIOTE3aMH MAaKCHUMAJIbHOE YHCJIO THUIOTE3, KOTOPBIE MBI Oy-
JIeM CTPOUTH JJISl OJHOTO CJIoBa. B ciiyuae Hanmums OOJNbIIEro 4ucia
TUIIOTE3 JIJIsl OJTHOTO CJIOBa, Oy/ieM OpaTth mepBbIe K B MOpSIKE MMOCTPO-
eHHsI (4TO COOTBETCTBYET HaMOOJE€e YaCTOTHBIM BapUaHTaM IMPOU3HO-
HICHUS! OTACTBHBIX 3BYKOB). [Ipemmaraercss B3ATh 3Ha4eHUs Kk, paBHbIC
1 (T.e. BBIOMpaeTcs HaMOOIEEe «BEPOSTHAS» THIIOTE3a), 2 (3TOTO JOJIXK-
HO XBaTaTh, YTOOBI OXBATUTH BCE TUTIOTE3bI TSI 3HAYUTEILHON TPYIIIBI
CJIOB, MIPU 3TOM HE CHJIBHO «HArpyxas» ClIOBaph), a Takxke 50 (BbIOOp
UMEHHO TaKOW «MaKCHMaJbHOI» KOHCTaHTBHI OOYCIIOBIICH OXHJIaHHEM
B OOJIBITMHCTBE CII0OB HE Oosiee 4-5 «CrOpHBIX» 3BYKOB. J[J1s1 OOBIINH-
CTBa PEaJbHBIX CIIOB JIOCTHKEHHE 3TOTO MOTOJIKA MAJIOBEPOSITHO, a Ha
OCHOBE TIPOBEJICHHBIX HKCIEPUMEHTOB MOXHO HAONIONaTh, YTO JUIS
OonpmmHcTBa peasibHbix OOV cnoB noayyaercst He Oosee 2 THIOTe3,
YTO 1 00yCIIaBIMBAET BHIOOP UMEHHO 3TOW KOHCTAHTHI JJIST METPHKH.

Takxe TOMOJHUTENBbHO ObLT peaIn30BaH aJrOPUTM MOCTPOEHUS TUIIO-
TE3bl HA OCHOBE HAMBHOW TpaHCKpHMIMuU cioBa (data -> mara). O6oc-

HOBAaHUEC BO3MOXXHOCTH ITOABJICHUS TAKOTI'O IMPOU3HOMICHUSA B PCUYU ObI-
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JI0 AaHO paHee B JIaHHOM riaBe. HauBHBIE TMIOTE3BI TaKke 100aBIIs-

IOTCSI B UTOTOBBIH cl0Bapb, eciu k > 1.

TakuMm oOpa3om, alNropuT™ AEIUTCS Ha TPH OCHOBHBIE CTAIUU:

aHIJMICKOE CJIOBO CHaudaja IEPEBOJUTCS B aHIJIMIICKYIO TpaH-
CKpUNIMIO B cucteme ArpaBet ¢ moMomIb0 NpOrpaMMHBIX CPEACTB.
bbuto peann3oBaHa BO3MOKHOCTb MCIOJIB30BAaHUS JIBYX Pa3JIMYHBIX
METOJIOB ISl TOJyYCHHUs TpaHCKpuImidi He3HakoMmbix CmubDict
cioB: ¢ momotbo CmuDict u ¢ momomnipio, HO §2pE mokasana Hemo-
CTaTOYHBIN JUISl IETEKLMU PE3YNbTaT U OT €€ PEaIbHOTO HCIOJIb30-
BaHUS OBLJIO PEIICHO OTKA3aThCS;

3aTeM TpaHcKpunuus B ArpaBet mepeBoguTcss B COOTBETCTBYIOIIEE
€l pycCKOe CII0BO Ha OCHOBE 3apaHee CO3/IaHHOTO IYTEM CJIOBaps
COOTBETCTBUS 3BYKOB. CloBaph ObUI COCTaBJIEH SMIMPUYECKUM Iy-
TE€M Ha OCHOBE YCTAHOBJICHHsI MPUMEPHOIO OTHOILEHHS MeXay ¢o-
Hemamu ArpaBet u OykBamu pycckoro andaButa (HAIIOMHUM, 4YTO
TOYHOE COOTBETCTBHE I OOJIBIIMHCTBA 3BYKOB HEBO3MOXKHO);
3ateM, ecnu k > 1, kK runore3am, MOJy4€HHBIM B MPOIIJIOM MYHKTE,

I[O63BJ'I$II-OTC$I HaMBHBIC TUIIOTC3bI.
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Anroput™m ObuT peann3oBaH Ha s3bike Python3 ¢ mpumenenuem 6mo6-
auotek pronouncing (s padotel ¢ CmuDict), requests (st paboTHI ¢
Logios) u g2p_en (s pabotsl ¢ g2pE).

B kauecTBe MOIXOJ0B K YIYUYIICHHIO KayecTBa pabOTHI aaropuTMa

MOKHO pacCMOTPECTH CICAYIOIIUC OCHOBHBIC HAIIPABJIICHUA:

e HaxXOXJIeHHE Ooiiee TOYHBIX 0a3 TPAHCKPUIILIUI ISl CIOBAapHBIX
CJIOB, CPaBHEHHUE TOJYYECHHBIX TPAHCKPUIINK C BapHAHTAMH, MPEJ-
JIaraeMbIMH aBTOPUTETHBIMH CJIOBAPSIMHU aHTJIMHCKOTO S3BIKA;

® paccMOTpeHHEe OoJjiee THOKMX CHUCTEM COCTaBJICHUS AaHTIUHCKHUX
TPAHCKPUILUN Ul HE3HAKOMBIX CJIOB, OCHOBAaHHBIX Ha MeETOJax
MAaIIMHHOTO O0yYEeHHUS;

® YMEHBIIIEHUS KOJUYECTBA Pa3IMYHBIX BAPHMAHTOB PYCCKUX OYKB IS
HEKOTOpBIX MHOTO3Ha4yHbIX (poHeM ArpaBet Ha ocHoBe aHaiu3a 3a-
KOHOMEPHOCTEH PYCCKOTO TNPOW3HOIICHUS W yCTAaHOBJIEHHS Oolee

TOYHBIX COOTBETCTBHUMU.
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5 IMocTanoBKa IKCNIEPUMEHTOB

5.1 Oxkpy:keHnue AJisi NPOBeIeHUN IKCIIEPUMEHTOB

Jis TeCTHpPOBaHUS ONMMCAHHOTO arOpUTMa ObLIA MCIIOJIb30BaHA paHee
CaMOCTOATENIBHO PEaIM30BaHHAsl CUCTEMa, SIBJIAIOLIASACS HAICTPOMKOU
Hajx pycckos3pranoit Momensto VOSK 0.22. Cpemu HMM mopeneii
pemenue or VOSK — oHO U3 nydmux mo KayecTBy. Monens sBisieTcs
BIIOJTHE KOHKYPEHTOCIIOCOOHOM Ha phIHKE pyccKos3pIYHBIX ASR Moe-
Jeid, He yCTymasi, a HEpeIKO M MPEBOCXOJs IO KAa4eCTBY MHOTHE CO-
BPEMEHHBIE €l peleHus OT KPYIHBIX KoMIaHud, Takux kak L[[PT,
Google, Microsoft, Amazon, u gaxe crapsie Bepcuu Mojaenu Whisper,
4TO MOATBEepXKIaeTCs MHpOpMaIen Ha caiite npoekra [24] u uccnemno-
BaHUSX: KaKk B MPOBEJACHHBIX aBTOPOM, Tak W B cTopoHHHX [1], [28].
Taxoke npenmymecTBamu VOSK SBISIOTCS OTKPBITHIA MCXOTHBIN KO,
BO3MOXXHOCTb JIOKQIBHOTO 3aIlyCKa W HEBBICOKHE TPEOOBaHUS K pecyp-
caM KOMIIbIOTEpa, YTO MOXKET CTaTh MPEHMYIIECTBOM B HEKOTOPBIX
CIICHAPHSX.

OpHako, HAa MOJIENTb 3HAYUTEIFHO YCTYIAET 10 KadyecTBy Oojiee coBpe-
MEHHBIM pereHusM BpoJe Silero u HoBsiM Bepcusim mozensim Whisper.

3aMeTI/IM, 4To JJId 3ada4r TCCTUPOBAHUA W NPHUMCHCHUSA MOXET HC-
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MOJIb30BAThCS J1I00ast Apyras cUucTeMa, Mo IepKUBatomias (QyHKIIHOHAI
MOJIb30BATEIbCKUX CJIOBAapEel BHE 3aBUCUMOCTH OT €€ apXHUTEKTYpHI;
npeyIaraeMblid aITOPUTM CIIOCOOCH MOBBICUTH (B OOJIBIIECH HITM MECHbB-
el CTEeTeHU B 3aBUCHMOCTH OT CaMOW CHCTEMbI) KadeCTBO PaOOTHI
1100011 Takol cHCTEMBI U HE 3aTOYEH UCKIIOUUTEIHHO MOJ MCIIOJIB30-
Banue ¢ VOSK.

CrnoBapb A5l JaHHOW MOJETH TPEACTaBIsIeT cO00M CIHMCOK CIIOB, KO-
TOpBIE MOJIEITb JI0JDKHA HAyYUTHCS PACIIO3HABATH, C TPAHCKPHUITLUSIMH B
CHeNHaNbHO 33aJaHHOM (opmare. s moCTpOeHHsI TaKMX TPAHCKPHII-
Uil CUCTeMa TOJb3YeTCsl pEeIICHUEM, ONMHMCAHHBIM B JIOKyMEHTAIUU
VOSK, ocHoBanHOM Ha ucnosb3oBanuu Phonetisaurus [6] (moctymHom
4yepe3 OAHOMMEHHYI0 Oubnmorteky mnsi Python 3) anms moctpoenus
TPAHCKPHIIIIUI CIIOB CIIOBAps, 3alIMCAaHHBIX HA pyccKoM si3bike. [lomy-
YeHHbIE TaKUM 00pa3oM ciioBa JA00aBISIIOTCS B COOCTBEHHBIM ClIOBaphb
mojenu. CioBapb MOJENW JTOCTYIEH Il MPOCMOTPa B SIBHOM BHJIE
(T.e. I3BECTEH CIIUCOK YK€ M3BECTHBIX Mojienu ciio). Eciu ciioBo Mo-

ACJIM HE3HAKOMO, OHO IrapaHTUPOBAHHO HE MOXKET OBITh PAaCIIO3HAaHO.
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5.2 IToaroroBka JaHHBIX

[TockonbKy 3a7aua He SIBJISETCS CTaHAAPTHOM, M JUIS MPOBEPKU TIpe/I-
JIOKEHHOTO MeToza TpedyeTcs ayauo oco0oro conepxanus (pycckas
peuYb C BBICOKHUM COJICPKAHUEM CIIOB AHIJIMKACKOTO SI3bIKA, MMOTCHIIU-
QIBHO HE UMCIOIIUX aHAJIIOTOB B PYCCKOM SI3bIKE), CTaHAAPTHBIC J1aTa-
CEThI HE TIOJXO/IAT JIJISl IPOBECHUS DKCIICPUMEHTOB.

[TosTOMYy OBUIO PEIICHO WCIOJIB30BaTh BBIACPKKH U3 COOCTBEHHOTO
JataceTa, oJroTOBJICHHOTo panee. MIcXoHbIi 1aTaceT cocTouT u3 176
Bujieo Youtube-kanana Highload [27] 3a mpomexyTok ¢ 04.10.2021 1o
24.11.2022 pa3nuyHOU JUIMHBI U TeMaTuku (B pamkax IT ungycrpun), B
TOM YHCJIC 3aITUCH KOH(EPEHIUI U UHTEPBBIO C CHeIHaIrcTaMu. Bbl-
60p OBLT cAeNaH U3 CIEAYIOUIMX COOOpaXKeHUH: 1) OTKPBITHIN OCTYII;
2) BHJCO HA PYCCKOM si3biKe; 3) mpeameTHas obnacth |IT obecreunBaer
OTHOCHUTEJIBHO BBICOKOE COJIep’KaHHe aHIIMUCKUX cioB; 4) dopmar u
KaueCcTBO ayJHUO COOTBETCTBYIOT YCIOBHSM PEabHOTO MPUMEHEHHUS; 5)
pa3sHooOpa3ue JOKJIaJAYMKOB CIIIaXKUBAaeT MHIUBHUyaIbHbIE OCOOCHHO-
CTH MTPOU3HOLICHHUS.

Jlnst BBIOpaHHBIX BUIEO ¢ momoinkio oudmuotek yt_dlp [7] u fimpeg [4]
JUIs si3bIKa TporpammupoBanus Python 3 Obun clienaHbl OTpe3KH, co-

ACpiKalue IMCPBLIC 5 MHHYT BHUJCO. Buneo MMpUXOoAnUJIOCE pPasMeyaThb
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BPYYHYIO, TIOCKOJIBKY TE€XHUYECKasi CIOKHOCTb ayJIM0 U OCOOCHHOCTH
pasMETKH JJISi aHTJIOSI3BIYHBIX CIIOB JAenaeT Hed()h(HEKTUBHBIM HCIIOIb-
30BaHue cepBUCOB Bpoje Anaekc.Tosloku, 4TO MPUBOJUT K OUYEHb BbI-
COKHMM BpeMeHHbIM 3aTpataMm. [ kaxaoro orpeska Ci ObLT Takxe co-
ctaBiieH crucok W; BCTpEUEHHBIX aHTJIOA3BIUHBIX CJIOB (He Oonee 10,
€CJIM B JIJAHHOM OTpe3Ke ObUIO OoJblne, Opamuch cirydaiineie 10, ecim
MEHBIIIE — OpaJUCh BCE BCTPCUCHHBIC), HE MMEIONINX TPaHCKPUOHUPO-
BaHHBIX AHAJIOTOB B ClIOBape Mojenu. s KaKaoro aHrios3bI9HOTO
cioBa Wj 13 W ¢ IOMOIIBIO ONMCAaHHOTO B MIPOLUIOHN I'JaBe aJropuTMa
OBUIO TIOCTPOCHO MHOMKECTBO BCEX PYCCKOSI3BIYHBIX CIIOB-THUIIOTE3
Hii={hij, ..., hijx}, Tae X < K — napamerp anropurma. MTorossiii cio-
Bapp Vj IpeacraBisaeT codoi o0bequHenne Beex Hij 11 oqHoro orpes-
ka Buaeo (Cj). HerpyaHo mocumTarh, 9YTO MTOTOBBIH pa3Mmep cioBaps
JUIsS OTHOTO BHUjIeo He mpeBbiaeT 10*K coB, 4To I MCCIIeayeMbIX
3HaveHHi mapamerpa K maer makcumanbHblid pazmep ot 10 mo 500

CJIOB.

5.3 ®@opMyJnpoBKa IKCIEPUMEHTA

brrio MPOBEACHO ABa TUIIA SKCIICPUMCHTOB.
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B skcnepumMenTax mepBoro Tuma g000ydeHHas Ha cioBape Monenb V
3aTeM MPUMEHSJIACh K TOMY K€ BHJIC0, U3 KOTOPOTO OBLIN HM3BJICYEHBI
cJ0Ba Wi, UCIIOJIB30BAHHbBIC ISl COCTaBieHUs ciaoBaps V. DToT mexa-
HU3M TO3BOJISIET TapaHTUPOBATh HAJIMYHME HMCKOMBIX CJIOB B ayIuo U
OLICHUTH pEaNbHBIA PE3yNbTaT aJroOpuTMa TPAHCKPHOUPOBAHHS B OT-
pBIBE OT JPYTUX KOMIIOHEHTOB CHUCTeMbI. OHAKO, B PEATbHON KU3HU
MBI HE MOJKEM 3HAaTh, KaKH€ MMEHHO CJIOBAa BCTPETATCS B BHIEO. JTa
npobiema SBISETCS TEMOH OTAETbHBIX MCCIETOBAaHHMA, BBIXOSAIINX 32
paMKU JaHHOU paboOTBHI.

CHJIBHO YNPOIIEHHAS MOJEIb «CIICMBIX» IKCIIEPUMEHTOB, T CIOBaph
cTpouTcst O€3 OMOPBI HA TECTUPYEMOE BUIE0, ObllIa pealin30BaHa B 9KC-
NEpUMEHTaX BTOPOTO THIA. B Xo/e Takoro sKCmepruMeHTa JJIsl aHTJIo-
A3bIYHBIX CIOB Wj M3 ucxomHoro Buzaeo C; cosmaercs 3ampoc Q; BO
BHYTPEHHEM MOKCKe Youtube Buma «Wi Wy ... Wig pyCCKHii», T.€. JIJIMHA
len(Qi) = len(W;) + 1. Tlo 3ampocy Q; ObLIM H3BJICUCHBI HECKOJIBKO
NEPBBIX BUJIEO HA PYCCKOM SI3bIKE, HA S-MUHYTHBIX OTPE3KaX KOTOPHIX
npoxoauT TecTrpoBanue. O0603HauuM 31H oTpe3ku Kak Cii, Cip, U T.1.
JloGaBieHre ClioBa «PYCCKHit» B KOHeI 3ampoca Q; HEOOX0auMo IS
TOT0, 4TOOBI Pe3yabTaThl BbIAAUN OBLTM HA PYCCKOM S3BIKE (TIOCKOJIBKY

CIIOBA Wj — aHTJIOSA3BIYHBIE, TO PE3YNBTATHI 110 3aIPOCcy «Wi W2 ... Wio»
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HEPEJKO OKa3bIBAIOTCS MPEUMYIIECTBEHHO Ha aHIJIMIICKOM SI3BIKE), TaK
KaK BCTPOCHHBIN (uibTp YOUtube He mo3BossieT GUIbTPOBATh BHIAAYY
IO S3BIKY BUJIEO.

[Ipeamonaraercsi, 4TO BbIa4a MO TAKOMY 3ampocy OyAeT coiepxkartb
IPEUMYIIECTBEHHO PYCCKOSI3bIUHBIE BUJIE0, KOTOPBIE C BBICOKUM IIaH-
coM OyayT colepkaTh yKa3aHHBIE B 3alpoce CJIOBa. A 3HAYUT, Kade-
CTBO paclo3HaBaHus OTpe3KoB Cjj, COCTAaBIEHHBIX M3 3TUX BUJEO, IIPH
MCIIOJIb30BaHUU ciioBaps Vi, cocTaBiIeHHOro i ucxogHoro Buaeo Ci,
JIOJDKHO OBITH HEMHOTO BBINIE, yeM Oe3 Hero. OJHaKo, Ha MPaKTHKE,
U3-3a 0COOCHHOCTEH Moucka Youtube, mouck npakTHYECKH HTHOPUPYET
HE YaCTOTHbIE CJIOBA, YTO IPUBOJIUT K TOMY, YTO UCKOMBIE CJIOBA MOSB-

JIAOTCA B Haf/'II[eHHI)IX BHUJICO B OUCHb HEOOIBIINX KOJUYECTBAX.

54 I/ICHOJ'II)Z%yEMaH METPHUKA Ka4yeCTBa

B kauecTBe METPHUKM OIIEHKM KadecTBa HCIIOJIb3YeTCs MOAU(DUIIUPO-
BaHHAasl BEPCHs CTAaHIAPTHOM [uisl Takux 3ana4d Metpuku WER [25]; uem
MEHbIIIE 3HAU€HHE METPUKHU, TEM BBIIIE KaYECTBO.

Moaudukanus npegHa3HayeHa A YMEHbIIEHUs LIyMa, BBI3BAHHOTO
omMOKaMy B HE3HAUalllUX CJIOBaX M OKOHYAHMSX, U 3aKJIIOYaeTCs B

aBTOMaTI/ISI/IpOBaHHOﬁ npenoGpa60TKe TCKCTOB — PE3yJibTaTa MOACINU U
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sTaioHHOro TekcTa. [IpemobpaboTka BKIIOUAET B ce0s MCKIIIOUCHUE
HEOYKBEHHBIX (3HAKM MPENMUHAHUSA) M M3JIUIIHUX MPOOETBHBIX CUMBO-
JIOB, CTEMMHMHT, 3aMEHY YHCEJ Ha YHCIUTENIbHBIC U yJaJIeHue He3Ha-
YalUX CIOB — HEKOTOPBIX KOPOTKHX COI030B M MPEIOroB. JTO MO3BO-
JSET YBEIWYUTh BEC 3HAYAIIUX OIMUOOK, B TOM uHcie, omunbok B8 OOV
clIoBax. 3a CYeT yCTpaHEHHs IyMa BO (PJIEKTUBHOM JICKCHKE METPHKA
CTaHOBHTCS O0Jiee YyBCTBUTEIBHA M OTOOpaxaeT (haKTHUECKUE H3Me-

HEHUS JIaXKe TIPU pa3HuIle B 1-2 mo-apyromMy pacrno3HaHHBIX CIIOBA.

6 Pe3yabTaThl 3KCIIEPHMEHTOB

6.1 PesyabTarsl

Ta6auna 1. Pe3ynbTaTsl 3KCIIEpUMEHTOB NIEPBOTO THIIA. B 71€BOM CTONIOIIE TAOIUIIBI 3aITHCAHO
Ha3BaHue Buzeo B Buje Cj, e | — HoMep BHICO B HCXOHOM JaTaceTe, Url-aapec Buieo Hanw-
can oy Tabnuuei. 3uadenue len(W;) ast Bugeo ykasaHo Bo BTopom ctojbie. B ocTanbHbIX
cronbax ykazano 3HaueHne WER 171 COOTBETCTBYIONIETO BHIEO, BRIPAKEHHOE B IIPOIIEHT-
HbIX myHKTax (WER * 100 %) B 3aBHCHMOCTH OT HCIIONB30BaHUA cioBaps V1 mapameTpa k
MaKCHUMaJIbHO JJIMHBI CIIOBApSL.

Haspanne Yucno an- WER, WER, WER, V; WER, V;
BUJIEO TIIMHACKAX 6e3 cmo- Vi, k=1 k=2 k=50

ciioB Wi Baps

Ciaa len(Wia4) = 1554% 1514% 15.14% 15.14%
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4

Cs len(W7;) =3 688% 6.38% 6.38% 6.38%
len(Wi4s) =

Cig2 1166% 1166% 1166% 11.66%
4

Coo len(W77) =3 1490% 14.71% 1471% 14.71%

Bugeo Cy7: https://www.youtube.com/watch?v=F0Zif5Enbgc
Criucox OOV cios Wo7: {microburst, incast, TCP}.
CrnoBaps V77 st k=2: {maiikpoy0&pcT, MULIPOOYPCT, HHKICT, HHIIACT,

TUCHIIH, TIII }.

Bupeo Cia4: https://www.youtube.com/watch?v=ir[VDHVTAEM
Criucox OOV cioB W4 {integrity, devops, PM, highload}.
CrnoBaps Vigq i K=2: {MHTErpITH, HHTETPUTH, IIBOIIC, JIECBOIIC, ITH-

eM, TIM, XaiIoy/1, XUrXJa0a}.

Buneo Cig: https://www.youtube.com/watch?v=5HBpOvciV_A
Crucok OOV cnoB Wig,: {IPO, CTO, MVP, CPO}
CroBaps Vig as k=2: {cutHo, 1110, aiilio, U0, EMBUITH, MBII, CHITHO,

110 }


https://www.youtube.com/watch?v=F0Zif5Enbgc
https://www.youtube.com/watch?v=irlVDHvTAEM
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Bugeo Cag: https://www.youtube.com/watch?v=zcleMmzoeCo

Criucoxk OOV cnoB Wog: {HTTP, latency, TLS}
CnoBapp Vo9 mns k=2: {siuruTnu, XTTH, JOUTIHCH, JIUTAHCH, TH-

eJec, TIC}

Ta6muua 2. Pe3ynbraThl 9KCIIEPUMEHTOB BTOPOTO THIA. B 1eBoM cTos611e TabiuIbl 3arcano
Ha3BaHue Bujieo, Url-aapec Buneo vanmcan moj tadiuueit. CioBaps V; OCTPOEH 110 BUIEO €
HasBanueM C; U3 mpeasLyle tabmuipl, 3ampoc Q; comepskan len(Q;) cios. 3uauenue len(Q;)
JUISL BUZICO YKa3aHO BO BTOpPoM croibrie. [lomydennslie mo 3ampocy Q; BUIEO HMEHYIOTCS Kak

Cij rae j=1,2,3 u T.1. — MOPANKOBBIH HOMEP B BbIaye. B OCTaNbHEIX CTONONAX YKa3aHO 3HAYe-
Hue WER U1 COOTBETCTBYIONIETO BUICO, BRIpaXKEHHOE B MpOoIeHTHBIX MyHKTaX (WER * 100
%) B 3aBUCHMOCTH OT HCIOJIB30BaHMs CI0Baps V1 mapaMeTpa k MakCHMaIbHON JUTHHEI CIIO-

BapsL.

JUITMHA 3a- WER, WER, WER, V; WER, V;

mpoca Qj 6e3 cmo- Vi, k=1 k=2 k=50
Baps
Cua 1 len(Qus) =5 13.09% 12.47% 12.47% 12.47 %
Cia4,2 len(Qua4) =5 22.77% 2294% 22.94% 23.08 %
Crr1 len(Q7)=4 787% 7.87% 787% 7.87%

3anpoc Q144: {integrity, devops, PM, highload, pycckwuii}.

3anpoc Q77: {incast, TCP, microburst, pycckmii}.

Buneo Ciaq1: https://www.youtube.com/watch?v=v0-d5Z9C9u4.
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Bunaeo Cia40: https://www.youtube.com/watch?v=5PcmBdfGpOo.

Buneo Cr71: https://www.youtube.com/watch?v=0RtYn2KZFRY.

6.2 AmHaiaus

Ha ocHOBaHHMH TOJyYEHHBIX PE3YJIBTATOB MOXKHO CIIEIATh CIICAYIOIINE
HaAOJIFOIECHUS:

Bo-nepBhIX, Mpy HCIIONIB30BAHMH CIIOBAPS YacTOTa JCTCKIMU HE3HAKO-
MBIX aHTJIOSI3BIYHBIX CJIOB B OOJIBINEH YacTH SKCIIEPUMEHTOB YBEINYH-
BaeTcs (cTaHOBHUTCS HeHyseBoil). Onnako, ynyumenue WER npu te-
KylIeld TOCTAaHOBKE SKCIEPUMEHTa JOBOJHHO HE3HAYUTETHHO. ITO

00BACHAETCA CJICAYIOUMU ITPUINHAMMU:

® HECMOTps Ha NPEANPHUHATHIE yCWIMs, CHOPMHPOBAHHBIA Jaracer
OKa3aJicd HEIOCTAaTOYHO YIAayHbIM M1 pacCMaTpUBAaeMOW 3aJaud,
TaK Kak JJI1 MHOTHX BUJACO JOJS HE3HAKOMBIX AHITIMHUCKHUX TEPMH-
HOB 0Ka3aJIach HEIOCTATOYHO BEJIUKA;

e CJIOBA, MONAJAIOLIUE B CIOBAPb, HEPEAKO HE SBIAIOTCS JOCTATOYHO
YaCTOTHBIMH, U IIOTOMY IIPaKTUYECKH He BIUA0T HAa WER naxe npu

KOPPEKTHOM Paclo3HaBaHUH;


https://www.youtube.com/watch?v=5PcmBdfGpOo
https://www.youtube.com/watch?v=oRtYn2KZFRY
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B DKCIIEPUMEHTaX BTOPOTO THIIA HE BCE M3 33JaHHBIX B 3ampoce Q
CJIOB pEaJIbHO BCTPEUAIOTCS B ayJHO, OCOOCHHO 3TO aKTyalbHO IS
UMEH COOCTBEHHBIX;

OYEHb TIOXO PACIO3HAIOTCS JaKe KOPPEKTHO TPAHCKPUOUPOBAHHBIE
ab0OpeBUaTypbl. DTO MPOUCXOIUT B TOM YHUCIIC W3-332 OIIUOOK IpU
OIpeIeJICHUH yaapeHuii, ocymiecTrisieMom Phonetisaurus, kotopsbrii
BcTpoeH B makeT oOHoBieHus monenun VOSK. Tak, uz-3a Hempa-
BWJIBHOTO yJapeHHsl HE PACIiO3HABAIOCH CIIOBO «THUCHUIINY, SIBIISEO-
mieecst BepHou TpaHckpurnuei 1 OOV cnoBa « TCPy». 11 moBbI-
IICHUSI BEPOSITHOCTH KOPPEKTHOI'O PacliO3HABAHUS MOJIENIbIO ab0Ope-
BHATYp MOXET UCIOJIb30BaThCS aBTOMATH3WPOBAHHOE HCIPABIICHUE
yIapeHui B TPaHCKPHIIIUAX, TeHepupyeMbix Phonetisaurus, Ha oc-
HOBe (akTa, 4TO OOBIYHO B a0OpeBUaTypax yJdapeHHe IMajgaeT Ha IMo-
CJIETHUH CJIOT,

M3-32 BBICOKOW (DIIGKTMBHOCTH PYCCKOTO SI3BIKA, BBIPAKAIOIICHCS B
obunmuu cinoBoopM U CIOBOOOPa30BaHUS, MOXKET HE MPOUCXOIUTH
pacro3HaBaHUe Jaxe i KOPPEKTHO TpaHCKpuOupoBaHHbIXx OOV
CIIOB (HampuMep, HE PaclO3HAIIOCH CIIOBO «IEBOICEPhD», KOTJA 3a-
poc Q comepskan ciioBo «UeVOpPS» ¢ BEpHOH PyCCKOM TPaHCKPHUIIIH-

eil «IeBOIICY);
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® TIpHU OTCYTCTBHHU CJIOB U3 CJIOBAPA B TCKCTC KAYCCTBO paCliO3HaBaHUA
OCTAJIBHBIX CII0B OOBIYHO HE U3MEHSIETCS

® ITaJICHUC Kau€CTBA IIPH HCIIOJbB30BaHHWMU CJIOBaps IMPOHUCXOIUT H3-3a
IOABJICHHUA OOIIOJIHUTCIBHBIX (81115 ($10) 8 BCTAaBKH, BbI3BAHHBLIX CO3BY-

YHUCM.

Takxke MOXHO 3aMETUTh, YTO 3HAUYECHHE Mapamerpa k mpakTudyecku He
BJIMSIET HA KAUeCTBO. DTO MOKET OBITh CBS3aHO C TEM, UTO MOJTy4yaeMbie
CJIOBa JOCTAaTOYHO CO3BYYHBI, U MOJEIb PACIO3HAET UX NPUOIU3U-
TEIbHO OJMHAKOBO. B CBSI3U ¢ 3TUM MEpPCHEKTUBHBIM IOJIaraercs Mc-
nosb3oBaHue k=2, MOCKOJBbKY 3TO MHUHHUMajibHOE k, mpu KOTOpoM B
CJIOBaph MOMAJAOT KaK OObIYHBIE TPAHCKPHUIINH, TaK U «HAUBHBIEY,
KOTOpbIE B HEKOTOPBIX CIIy4asX MOTYT 3HAUYUTEIbHO OTIMYAThCS OT
ATAJIOHHOT'O MPOU3HOIIECHHUS.

Jns momydeHus Ooliee TOYHOW OILIGHKH YUCIEHHON 3((EeKTUBHOCTH
anropuT™Ma HeobxoauMa pa3padoTka METOJa MOATOTOBKH CIIeIIUATH3H-
POBAHHOTO JaTacera ¢ Oojee BBICOKOM JOJiell YacTOTHOCTH aHIJIO-
A3bIYHBIX TEPMHHOB U MEPECEUCHUM MO TaKUM TEPMUHAM MEXIY pas-

HBIMH ayJIno.
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7 3akjoueHmne

B nanHo#t paboTe OBUIM pacCMOTPEHBI METObI IMOBBHIIICHUS KAayeCTBa
pacro3HaBaHMs PYCCKOM PedH, COJEPIKAIINI aHTIOSI3bIYHbIC TEPMHUHBI.
Hanuuue Takux TEPMHUHOB XapaKTEPHO JJII MHOTHX IMPEIMETHBIX 00-
JacTel, Hanpumep, st oosactu IT, U mMoToOMy UX KOPPEKTHOE pacIio-
3HaBaHUE SBISICTCS aKTyaJIbHOM 3a/1a4ei.

[TpemioxeH U peaar30BaH aIFOPUTM COCTABJICHHS CIIOBaps, COCTOSIIC-
ro W3 T.H. PYCCKMX TPAHCKPHUIIIMU JUIsl aHTJIMUCKUAX CJIOB, KOTOPBIE
npejiaraercsi (popMHUpOBaTH IyTEM COIOCTaBJICHHUS OYKB PYCCKOTO
s3bIKa ¢ cuMBoJIamu ArpaBet, cogepikalliuMucs B aHIIOS3bIYHOM TpaH-
CKPHIILIMU COOTBETCTBYIOIIUX CJIOB. [IpuMEeHeHHUe cioBaps IOJKHO
MO3BOJIUTh TOBBICUTH KadecTBO paboThl miisa Jro0oi ASR cucremsl,
MOIJIEPKUBAIOIIEH (PYHKIIMOHAT PACIIUPEHUS CIIOBApA.

[TomyueHHbIe B pe3yabTaTe IKCIEPUMEHTOB C CUCTEMOW Ha OCHOBE MO-
nenu VOSK naHHBIE CBUACTENBCTBYIOT O MPAKTHUECKOH 3 PeKTUBHO-
CTH TPEAJIOKEHHOTO anropuTMa. KauecTBo pacrno3HaBaHHs B CPEIHEM
MOBBIIIACTCA ISl Pe3yNbTaTOB PACIIO3HABAHUS BUJICO, MOTEHIIMATIHHO
pElIeBaHTHBIX CJIOBapi0 M MpeaMeTHol oOnactu. C apyroil CTOpOHHBI,
KaueCTBO MPAKTUYECKH HE MajaeT MPU UCIOIB30BAHUU CIIOBAps MpHU

pa60Te C HCPCIICBAHTHBIMHU BUICO. OTO MO3BOMIAET TFOBOPHUTH O BO3-
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MOKHOCTH IIPUMEHEHUS ONMCAHHOTO AJIFOPUTMa JUIsl yIy4IIeHUs] Kade-
ctBa pabotel ASR cuctem.

B kxauecTBe NANBHEWINIMX HANPABICHUW MCCIECIOBAHUN IpeIaraercs
YIy4LIEHUE OTAEIBHBIX COCTaBJISIONIMX AITOPUTMA, ONUPAIOIIUXCS Ha
BHEIIHUE CHCTEMBI TPAHCKPUOWPOBAHUS, a TaKKe COCTaBJIeHUE Oosee
HNOAXOAALIET0 A JaHHOM 3ajJaud CHeLHaIM3UPOBAHHOIO JaTaceTra

AJI1 TCCTUPOBAHUSA aJITOPpUTMaA.

8 Co0J1r01eHNe ITHYECKHX HOPM CEHATOPOM

JlanHast cTaThs ABIAETCS MOJTHOCTHIO OPUTHHATBHBIM HAYYHBIM MIPOU3-
BEJICHHEM €€ aBTOPOB, MPEXK/E HE OMyOIMKOBaHA U JI0 MOJIy4YEHHUS pe-
mienust peakosuieruu PRIA o Henpunsatuu ee k myOnukanuu He Oyaer

HAIIPpaBJIAITLCA B APYTIUC U3JIAHUA.

9 PaCKprTI/Ie MNOTCHIMNAJbHBIX KOH(l).]'[I/IKTOB HHTEPECOB

[Ipouiecc HamucaHus W COJEp)KaHHE CTaThU HE J1a€T OCHOBAHUU ISt

IMOCTaHOBKH BOIIpOCa O KOH(l)J'II/IKTe HHTCPECOB.
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