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[lpeaucnoBue

Llenn u npuHuMnel ctTaHgapTusauum B Poccumnckon PeagepaumyctaHoBneHbl PegepanbHbIM 3aKOHOM OT
27 nekadbpst 2002 r. Ne 184-03 «O TeXHUYECKOM perynmpoBaHiun», a npasuna NnpuMeHeHnst HauMoHanbHbIX
ctaHgapTtoB Poccunckon egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccunckon depgepanmn.
OCHOBHbIE MNONOXEHUAY

CBeneHNnAa o ctaHaapTe

1 NoAroToOBJIEH ABTOHOMHOM HeKOMMep4yeckou opraHusaumen «HaydHo-uccnegoBaTenbCKUM
LIeHTP KOHTPONA 1 anarHocTukn texHundeckmnx cuctem» (AHO «HWL KO ») Ha ocHoBe CODCTBEHHOIC ayTEHTUY-
HOro NepeBoda ctaHaapTa, yKasaHHOro B NyHKTe 4

2 BHECEH TexHun4yeckum komuteToM no ctaHgaptTusaunm TK 201 « SproHoMumka»

3 YTBEPXOEH W BBEAEH B JEWCTBUWE MMpukasom PeneparnbHOro areHTCTBa no TEXHNYECKOMY
perynupoBaHuio U MeTponiornn ot 7 aekabpst 2009 r. Ne 572-cT

4 Hactosawmnn ctaHgapT naeHTndeH mexayHapoagHomy ctaHaapty ISO/MTR 19358:2002 «OproHomMuka.
[lpoekTupoBaHMe U  TMPUMEHEHME  UCNbITaHUMKA  pedeBbIX  TexHonorun»  (ISO/TR  19358:2002
«Ergonomics — Construction and application of tests for speech technology»)

5 BBEAEH BINEPBbIE

VIHipbopmMmayuss o6 UBMEHEeHUSX K HacmosweMy cmaHoapmy rnybnuKkyemcs 8 eXe200H0 u3oasaeMoM
UHpOpMaUUOHHOM yKalzamerse «HauuoHanbHblie cmaHoapmabi», a mexkcm U3MeHeHUU U MorpasoK — 8 eXXeMe-
CSYHO U30asaeMbiX UHGhOPpMaUUOHHbIX yKalamernsx « HauuoHanbHbie cmaHoapmeiy. B cnyyae nepecmompa
(3aMeHbl) Unu OmMeHbi Hacmosauw,e20 cmaHOapma coomeemcemesyroujee yeeoomreHue byoem onybnukosaHo
8 e)XXeMeCsIYHO U30asaeMoM UHGPOpMaUUOHHOM yKa3amerie « HayuoHarnbHbie cmaHOapmel». Coomeemcmaey-
rowas UHopmMauus, yeeodoMrieHue U meKcmsi pasmMellaromcs makxe 8 UH(popMayUoHHOU cucmeme oblyez2o
rofib308aHUsT — Ha ouyuanbHoM calime PedepallbHO20 a2eHmcemaea rio mexHU4ecKoMy peaynupogaHuro U
MempoJsiozauu e cemu MIHmepHem
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MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuo U MeTPOoorum



[OCT P 53452—2009

CopepxaHue
1 OBMACTB MPUMEHEHUSL. . . . . . . o e e e e e e e e e e e e e e e e e e e e e, 1
2 TEPMUHBI MOMPEACIIEHUST . . . . . . . e e e e e e e e e e e e e e e e e e 1
3 OnucaHne PeYEBLIX TEXHOMOTUM. . . . . . . . . o e e e e o e e e e e e e e e e e e e 2
4 OnucaHue BaXXHbIX MEPEMEHHBLIX PEUEBLIX TEXHOMOTUM . . . . . . . . . . . o o o e e e e e e e e e e, 4
5 MeTOObl OUEHK . . . . . . s 5
[TpunoxeHune A (cnpaBoyHoe) TTPUMEP OLEHKM . . . . . . . . . . e e e e e e e e e e e e e e e e e e 9
[punoxeHue B (cnpaBovHoe) KpUTepnn KadecTBa paboThl . . . . . . . . . v i i e e e e e e e e e e 11
BUBNUMOrPaMUSL. . . . . e e e e, 11



[OCT P 53452—2009

BBenoeHue

B HacTosWweM cTaHgapTe yCTaHOBNEHbI MeToAbl onpeaeneHust CUCTeEM peYvyeBbIX TEXHOMNOMMU (Nporpamm
AaBTOMAaTUYECKOTO pacno3HaBaHUAa peyn, CUCTeM npeocbpasoBaHUs TEKCTA B peYb U YCTPOUCTB, UCNOMb3YHOLINX
pevyeBOn CUrHanN) U Bbibopa COOTBETCTBYHOLLMX NpoLeayp ucnbiTaHuin. PeyeBoe obLeHNe YenoBeka c YenoBe-
KOM B HacTodwem ctaHgapTe He paccmaTtpusaeTcda (cMm. NCO 9921:2003 «3proHomuka. OUeHKa pedYeBoin
CBA3NY ).

MexxayHapoaHbln cTaHaapT, HA OCHOBE KOTOPOro NOAroTOBNEH HACTOALWNA cCTaHAAapT, paspaboTaH Tex-

H4Yeckum komutetom NCO/TC 159 «BproHoMuka.
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

JpProHoMuKa

NMPOEKTUPOBAHUE U NPUMEHEHUE UCMbITAHUMN PEYEBbLIX TEXHOJOMA

Ergonomics.
Construction and application of tests for speech technology

INaTta BBegeHnsa — 2010—12—01

1 O6nactb NpMeHeHUA

B HacTosawem cTaHgapTe ycTaHOBMNEHbl MeTodbl UCTbITAHUA N OLUEHKN TOBApOB N YCIYT, CBA3AHHbIX C
pevyeBbIMU TexHonormamu. CtaHaapT npeaHasHaveH Ang cneunanncTtoB B o6nacTn pedeBblX TEXHOMNOMN, a
TaKKe Nokynatenen n nonb3oBaTenien Taknx CUCTEM.

2 TepMuUHBLI N onpeaeneHus

B HacToaweM ctaHgapTe UCNOJb30BaHbl cneayomne TePMUHBbI C COOTBETCTBYIIOLLMMU onpedeneHUaMI:

2.1 aBTOMaTu4yecKkoe pacnosHaBaHue peuun (automatic speech recognition; ASR): CnocobHOCTEL cUC-
TeMbl NPUHUMATb BXOAHYIO UHPOPMaLUIO B BUAE YeJIOBEYECKOU peyn.

2.2 ananor (dialogue): NHTepakTUBHbIN 0OMEH MHpOPMaLMEN Mexay pev4eBON CUCTEMON U TOBOPSALLINM
yenoBekoM (NoNb3oBaTenem).

2.3 ynpaBneHue guanorom (dialogue management): YnpasneHue pedyeBbiM AMaN0OroM Mexay CUCTe-
MOW N YETOBEKOM.

2.4 obpaboTka ecTtecTBeHHOro A3blka (natural language processing; NLP): ABTomaTudeckas obpa-
DOTKa TeKCcTa, CO31aBaeMoro YerioBeKoOM.

2.5 obbeKkTUBHas oueHKa (objective assessment): OueHka, 0ObIMHO NoNyyYeHHada 6e3 NPAMOro y4acTus
YyenoBeka B rnpouecce MsMepeHU Ha OCHOBe NpeaBapuUTeNbHO 3anMcaHHOU pedn.

2.6 KpuTepuu KkadecTBa paboTbl (performance measures): Cnocobbl OLEHKN paboTOCNOCOOHOCTN CUC-
TeMbl, OOBLIYHO C UCMOMNb30BaAHMEM METOA0B ANArHOCTUKM UMK OLEHKU OTHOCUTENBbHON 3P EKTUBHOCTH.

2./ oby4vyaemasa cuctema (pacnosHaBaHuA peum) (speaker-dependent system): Cucrtema pacnosHa-
BaHWSI peydn, Ana padboTbl KOTOPOU HEOOX0AUMO 0DYyUYEeHUE CUCTEMBI Ha peYvln KOHKPETHOro Nonb3oBaTenNs.

2.8 npgeHTuukauma ropopsaLwero (speaker identification): MaeHTugpmnkauma KOHKPETHOrO Nosib3oBa-
Tena cpean orpaHMYeHHoro Habopa BO3MOXHbIX NOSIb30BaTENEN.

2.9 cuctema pacno3sHaBaHUA pedu (speaker-independent system): Cuctema, He Tpebyrowan oby4ye-
HUA Ha peYvln KOHKPEeTHOTO Nofb3oBaTens, npurogHaa 4ngd nioboro nons3osaTtens M3 BhldbpaHHOW rpynnbl (HOCK-
Tenen asblka, B3POCNbIX U T. 4.).

2.10 pacnosHaBaHue peydun nonb3oBaTens (speaker recognition): OCHOBHOMN 3TEMEHT TEXHOMOTUMN,
MaeHTUPULNPYIOLWNUX UMY BEPUDRULNPYIOLLMX MOEHTURUKaLMIO NoNbL3oBaTeNd.

2.11 Bepudukauma ngeHTUudpUkKkaLmm nonb3oBartens (speaker verification): ['NpoBepka ngeHTUPUKa-
LI NONb30oBaTENs C NOMOLLLIO OLLEHKU 0CODEHHOCTEN peYn.

2.12 maHepa peuu (speaking style): OcobeHHOCTU peyn, Takme Kak NpepbIBUCTOCTb UMN HENPEPLIB-
HOCTb, YTEHUE HaneYyaTaHHOro TekcTa, UMNPoBMU3aULmMa N T. .

2.13 pedeBoOe B3aumopgeucteue (speech communication): ObmeH nHgopmMmaLmen ¢ NOMOLLLH BO3-
MOXHOCTEN peyn (TOH 1 TeMOp, Moaynaunm rofioca).

[TpunmeyaHun e — PeuyeBoe B3auMOAENCTBME NPEeAyCMaTPUBAET KPaTKUE TEKCTbI, NPeanoXeHus, rpynnbl Cros,
OTAENbHbIE CNOBA, PeYb C 3aNMHaAHNEM, MAMITEHBEM U YacTu CINOB.

U3paHune odbmumanbHoe
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2.14 nporpamMma pacno3HaBaHuA pedm (speech recognizer): [NporpammHoe cpeacTBo, cbecneymBato-
LLiee pacrnosHaBaHue pedn.

[TpumMmedaHune—3I3TO NPOLECC, C NOMOLLBIO KOTOPOro KOMMNbIOTEP TPaHCHOPMUPYET aKyCTUYECKUN PEYEBOU
CUIrHan B TEKCT.

2.15 cuHTe3 peum (speech synthesis): [ eHepauunsa pevyn Ha OCHOBe AaHHbIX.

2.16 noHUMaHue peum (speech understanding): TexHonorMa N3BNeYeHUs CeMaHTUYECKOro coaepka-
HUSA pedn.

2.17 cybbekTuBHaA oueHKa (subjective assessment): OueHka, 06bI4HO NONyYEeHHas C HENOCPEACTBEH-
HbIM y4acTuem nogen B npoLecce NaMmepeHun.

2.18 cuHTe3 peunnoTeKkcTy (text-to-speech synthesis): [ eHepauua CcNbILWLMMON pedn Ha OCHOBE TEKCTA.

2.19 cnoBapb (vocabulary): Habop cnoB, MICNOMb3yeMbIX B KOHTEKCTE.

2.20 obbem cnoBapsa (vocabulary size): KonnyectBo CnoB B crioBape nporpaMmmbl pacnosHaBaHUS
peyun.

3 OnucaHve pevyeBbIX TEXHONMOMMN

3.1 BBegeHue

PeyeBbie TeXHOMOrnMn npegycMmaTtpuBaroT aBToMaTuyeckoe pacrnosHaBaHue pedu, roBopsLlero nonb3o-
BaTens, a Takke cuHTe3 peunnT. N. ObpaboTka ectecTBeHHOro A3blka (NLP) BkntovaeT B cebsi noOHMMaHUe sne-
MEHTOB TeKCTa U ynpaBrieHne auanoromM Mexay nonb3osarenem n mawmHon. CoBpemMeHHble TEXHOMNOTMN, No
OonblUen YacTu, OCHOBaHbI Ha anropuTMax, KoTopble UCNONbL3YIT 00paboTKy LU POBOrO cCUrHana ¢ NOMOLLbHC
npoueccopa LMPPOBLIX CUrTHANOB UMK (NepcoHanbHOM) KOMNbIOTEPHON CUCTEMBI. ANMTOPUTMBI (POPMUPYIOT
OTBEThI NpakTU4YeCKU B peanbHOM BpeMeHW. [1pon3BOAUTENBHOCTL 3aBUCUT OT NpUMeHeHnd. Hanpumep, cuc-
Tema pacrnosHaBaHUg pevn c HebonbLWMM 0bbeMoM crnoBapsi, obyvyeHHasa ANd padoThl C peYvbio OAHOTO NOMNb30-
BaTens (Hanpumep, Npu ynpaBneHUN NMUYHBLIM MOPTaTUBHLIM TenedoHOM), HaMHOro yaobHee (ANa 3TOro
Nonb3oBaTens), Yem cUMCcTeMa, nMetollaga 6onbLon ocbbem cnosaps U paspabotaHHasa aAnsa 60NbLICW rpynnbl
HEWU3BECTHLIX Nonb3oBatenen (Hanpumep, cuctema MHopMaLUMUOHHBIX yecnyr obuecTBeHHOU TenedoHHOU
CeTH).

[na ToBapoB U yCnyr, NCNONb3YIOLWUX pevyeBble TEXHOMOMMK, MOXKHO BblAENNTE 4 rMaBHbIX HanpaBneHUs
NMPUMEHEHUS:

a) ynpaeneHue 1 KOHTPOIb. BsanmogencTteme Mmexagy nonb3oBaTenieM U CUCTEMON OCYLLIECTBIIAETCH C
MOMOLLLIO aBTOMaTUYeckoro pacnosHasaHusa peun (ASR). ASR 0ObIMHO UCNOMB3YOT NMPU MyNbTUMO4ANbHOM
MPOEKTUPOBAHMA, B KOTOPOM peyeBOoe yrpaBlieHUe CUCTEMOUN ABMAETCH OAHUM M3 BO3MOXHbLIX CMOcobOoB
yrpaBneHus (T. e. KnaBuaTypa, Mblllb, CEHCOPHbLIN 3KpaH U T. A. MOTYT ObITb anbTepHaTUBHLIMW CpeaCcTBaMN).
YnpasneHue npu nomoLlm cnuctembl ASR xapakTepHO Ansg cutyaumn, Korga pyku onepartopa 3aHsThl.

b) ycnyrn u tenegoHHbIe NPUNOXEHUA. YCnyru, Takme Kak MHQOPMaLUOHHBIN KUOCK, ODBIYHO TPedyIoT
coyeTaHud ynpaBneHua pacnosHaBaHnem, NoHUMaHUeM, CUHTEe30M pedn M Ananorom ans ynpasrieHUst HeKOH-
TPONMPyeMbIM AMANOromM nonb3oBaTena ¢ cuctemMmon. CyllecTBYOLWME COBpeMeHHbIe CUCTEMBI OXBaTbIBAIOT
OTHOCUTENbLHO MPOCThLIE CTPYKTYPLI AManora, Takme Kak Typuctudyeckme MHpopMaUnoHHbIE CUCTEeMBI (OeHb,
BpeMSsl, «OTKyaa—Kyada») U TenedoHHbIe LLleHTPbI (BLIOOP Tpebyemon nHgopmaLnm).

C) reHepauunsa AoKyMmeHToB. CUCTEMbI PEYEBOrO BBOAA TEKCTA, 0byveHHbIe ANns paboThl HA HECKOMbKMNX
A3blKax, Y)Ke MPUCYTCTBYIOT HA PbIHKE. OTU CUCTEMbI MOTYT UCMOMb30BaTh CTAHAAPTHLIE cCUCTEMBI 0OPabOoTKK
TekcTa. ['lpocThie NpUMeHeHUs npegycMaTpuBaloT BBOA AaHHBIX YCTAaHOBMEHHOro BMAa (Hanpumep, MeanLmnH-
CKMe OTYeThl), Oonee CnoXHble CUCTEMbI NO3BOMAT AUKTOBATL Lienble AOKYMEHTHI N yrpaBlaATb CUCTEMOW
0obpaboTKM TekcTa. ATU bornee CNoXHble CUCTEMBI 0DBIYHO 0DYUeHbI ANl paboThl CO crnoBapem DONbLLLICTO 00bL-
eMa 1 3aBUCAT OT 0CcoDeHHOoCTEeN peun nonb3oBatens. OgHako ana obecnevyeHUsa NpUemMnemMon Npon3Boan-
TEeNbHOCTN cUCTEeMa ACKHA ObITb 3HAKoOMa C Monb3oBaTenemMm U obnacTteio Mcnonb3oBaHUAa. OObIMHO 3TO
BbIMOJHAOT B ABA 3Tana: ¢ NOMOLLbIC adanTUBHOIMO akyCTUYECKOro ceaHca 0byueHusi, B KOTOPOM MoJb30Ba-
Tenb AOIMKEH YnTaTb YCTAaHOBMNEHHLIN TEKCT, U NpeacTaBneHneM HecKoNbKUX AOKYMEHTOB, HanncaHHbIX AN4
NnoNnb3oBaTend, KOTopble NpeaHasHaveHbl ANA paclunpeHna croBaps U KOPPEKTUPOBKM A3LIKOBOW MOOETN.

d) nounck 4OKYMeHTOB. [TOUCK FTOTOBBIX AOKYMEHTOB (B apXuBe peveBbIX JOKYMEHTOB), NOUCK UHJOopMa-
LM N onpederneHHbIX OTPLIBKOB AOKYMEHTOB UMW BblCKa3bIBaAHUN onpeaenieHHoro nonb3oBarens npeacraBs-
NseT UHTepecC ANst apXMBHOMO AOKYMEHTUPOBAHUSA U YNPaBNeHUs, a Takke Anst KOMMUNALUN KpaTKUX 00630pOoB.
PasnunyHble TEXHOOrM UCNONb3YIOT ANA MapKUPOBKU NMPOU3HOLWEHUA, Hanpumep B ASR, onpeaeneHnda crioBa
N pacnosHaBaHUA ropopdawero. OnpeageneHHbie anropUTMbl NMOUCKA MCMONb3YIOT AN BOCCTaHOBEHUA
3anpoLleHHoU MHdopmMaLnn.

2
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3.2 NocTynHble TEXHONOrnu

3.2.1 Pacno3HaBaHUue pe4n

CunctemMmbl aBTOMaTUYECKOro pacrosHaBaHus pedn cnocobHbl NPON3BOAUTb TPAHCKPUNLUIO TEKCTOBOW
CTPOKW peYn. AN 3Ton Lenmn ncnonb3yoT 00y4eHHble cuctembl. COBPEMEHHBIE CUCTEMBI, UCMNOTb3YIOLLIME CIO-
Bapb 6oNnbLIOro 0bbema, U3BNEKAT U3 peyn YCTaHOBNEHHbIE CeKTpanbHble napamMeTpbl, KOTopble UAEHTU-
nuMpyloT ee noasneMeHThbl (oHeMsbl). ['1pyn 3TOM CnoBa ONUCLIBAKOT B BUAe Lenodkn 3Tux dpoHem. Cxema
pacrnosHaBaHUA MOXeET MCNONb30BaTb POHEMbI pPa3NMYHBIX YPOBHENU, OTHOCALLUXCA K POHEeTUYEeCKUM Mode-
Nam, crnosam (CrnoBapto) U CTaTUCTUYECKOMY OMUCaHUIO CMOBECHLIX KOMBUHaU K (s136IkoBoWU mogenn). Oby4ye-
HUe dpoHeTUdeckum mogenam Heobxoaumo Anga paboTbl ¢ OOMbLUMM KONMUYECTBOM MNOMNb3OBaTENEN, YTo
NPUBOAUT KOCHOBaAHHOMY Ha CTaTUCTUKe npeacTasneHuto. CtaTucTuieckun noaxoa oobIMHO OCHOBAH Ha CKPbI-
TOM MapkoBckoMm moaenuposaHnm (HMM™) unn HenponHon ceT (NN2)). 1na cocTaBneHNs cnoBaps U A3bIKO-
BOM Moaenn oOblMHO WUCMONb3YKT AO0CTYNHBLIA TEeKCT B  UWDPOBON dopMe, KOTOpPbIA SBNSIETCS
perpeseHTaTUBHLIM A58 obnacT NpUMeHeHus.

3.2.2 UpeHTndnkauma u Bepudukayua nonb3oBaTens

ABTOMaTNYECKast UAEHTUPUKALUA NONb30oBaTENIA — 3TO CNOCOOHOCTL CUCTEMBI PpaCcno3HaTh NOMIb30Ba-
Tens B rpynne U3BecTHbIX Nonb3oBatenen. OHa oTBeYaeT Ha Bonpoc: « KoMy npuHaaneXxuT gaHHbln ocbpasel,
peun?». MeTo BkNtovaeT B cebd ABa aTana: MoaenupoBaHue pedn nonynsumm nonbsosartenen (00yyeHne) n
CpaBHEeHWe HEN3BECTHOWU pevn ¢c MoadenamMmm pedn Bcex nonbsopartenen (TectupoBaHue ).

Bepudpunkaymna nonb3oBaTend — 370 METOA NMPOBEPKU TOTO, YTO FOBOPSALL N SIBMAETCS TEM, 32 KOTOPOTo
OH cebs BblagaeT. OCHOBOW CUCTEMBI BepUdpMKauM Nonb3oBaTens ABMNAETCH anropuTM, CONOCTaBNSOLNNA
BblCKa3blBaHWE NONb30oBaTeNsl ¢ MOAENbIO, MOCTPOEHHOWN B npolecce oby4yeHUs1 Ha OCHOBE aBTOPU30OBaHHbIX
3aperncTpupoBaHHbIX BbICKa3biBaHUM NoNb3oBaTend. Ecnn pedb COOTBETCTBYET MOAeNM B Npedenax Aonyc-
TUMbIX OTKITOHEHUWN, TO CUCTEMa NPU3HaET NoNb3oBaTeNd COOTBETCTBYOLWMM 3adBNEeHHOW NUYHOCTU. N4
3aLlLMThI OT CaMO3BaHLEB, NbITAOLLNXCS OOMaHYTb CUCTEMY, UCMOMNb3YHOT 3aNUCh rofioca 3apermcTpmpoBaHHO-
ro none3oBartens. [Npn 3ToM Anga Bepudnkalm cnctema oobIMHO TpedyeT OT NoNb30BaTENS NPOU3HECTU yCTa-
HOBNEHHYIO bpasy, HanpuMep nocneaoBaTenbHOCTb YMCen, BbIDpaHHbIX cnyYanHbiM 0bpa3oM Kaxkabl pas,
Korga nonb3oBaTenb NbiTaeTcs NoNy4YnuTb gocTtyn. [Ansa obecnevyeHna 4OCTOBEPHOCTU BepudMKaLMm cuctema
BepudunKaL M obpallaeTcs K cUcTeMe pacno3HaBaHUS.

3.2.3 CuHTe3 peun

Ons cuHTe3a peyvn UCNoNb3YIT ABa MeToAda:. NepBbld, OObIMHO Ha3blBaeMbl «KOHCEPBUPOBAHHOW
peyblo», reHepupyeT peyb Ha OCHOBE COXPaHSEMbIX COODLLEHNN. HUTODLI COXPaHUTL NMPOCTPAHCTBO NaAMSITHU,
0ObIYHO UCMONBL3YIOT METOAbl KOAUPOBAHUA ANA CXKaTUA CoobLLEeHUN. Takon MeToa CUHTE3a NO3BONSIET MOJY-
UATb BbICOKOKAYECTBEHHYIO peyb, OCODEHHO B NPUMOXKEHUAX C ObICTPBIM OTKIMUKOM, rae UCNOoNb3yoT Habop
CTaHOAPTHLIX OTBETOB. BTOPON MeTOA — 3TO «CUHTE3 pevn no TekeTy». OH NO3BONSAET reHepupoBaTh COObLLE-
HUe Mo HanMcaHHOMY TekeTy. ODBLIYHO OH BKIToYaeT B cebd nepBbin 3Tan MIMHIBUCTUAYECKON 00PpabOoTKU, HA KOTO-
POM WCXOOHbIA TEKCT npeobpasyeTcsl BO BHYTpeHHee npeacTaBfIEHME C MNOMOLLbHO DOHEMUYECKUX W
MHTOHaALMOHHBLIX MapKkepoB, M BTOPOU aTanreHepaL M 3apyka Ha OCHOBe 3Toro npeacrtaseHns. [ eHepalnda 3BY-
Ka MOXeT ObITb BbINOMHEHA NMOO NOMHOCTLIO MO NpaBunam CrioXHbIX Mogenen, 0ObIMHO UCNONb3YEMbIX A4
onncaHua peydn (opmMaTHbIA CUHTES, MUHTOHALKS), MMDO C NOMOLLbIO COEeANHEHNUS KOPOTKUX, NpeaBapuUTensHo
COXPAHEHHLIX 3NeMeHTOB pedyn (coeauHUTEnNbHbIM CUHTE3). KayecTBO peun, nNonyyvyeHHOU npu
coeUHNTENTIbHOM CUHTEe3e, 00bIYHO Doree BbICOKOE.

3.2.4 loHUMaHue peuun

CuncTeMbl NTOHUMAaHWUA PEYN MOTYT DbITb OTHECEHBI KOAHOMY U3 ABYX BUAOB. [1epBbIN BUAO paccMaTpuBaeT
B3aMMOOENCTBME YenoBeka ¢ MallMHON. B aTOM cnyvae 4yenoBek 1 MallnHa padboTaloT COBMECTHO Ha peLle-
HUEeM KOHKpeTHOW npobnembl. MHTepakTUMBHaA Nnpupoaa 3agavym gaeT BO3SMOXHOCTb MallMHe 3agaTh BOMNPOC B
clydae, Korga oHa He NoHMMaeT HaMmepeHU nonb3oBaTens. B cBoOIo ouepedb NoNb3oBaTeNb MOXeT nepedopa-
3MpoBaTb 3anpoc unu koMmaHay. CUCTeEMbl BTOPOro BMaa npeagHasHaveHbl Anst n3aBnevyeHmns Heobxoammou
nHopmMmaumm mn3 pedyn, 6e3 BO3IMOXKHOCTU 0OpaTHOW CBSA3M UMW B3aMMOOEWUCTBUS (Hanpumep, MnNpwu
PEe3IOMUPOBaAHUN Pa3rOBOPHON AOKYMEHTaLMN).

3.2.5 YnpaBneHue gnanorom

Hunanorom obbIMHO CUNTAOT B3aUMOeNCTBUE ABYX NapTHEPOB, BO BPEMS KOTOPOro HekoTopast MHdOop-
MaLnMa NocTynaeT OT 0HOro K Apyromy. bonee nonesHo paccmatpuBaTh AMAror Kak Havyano ogHUM U3 napTHe-
poB oOMeHa nHdopmaLnen ansa AocTkeHnsa onpeaeneHHon uenu. Nostomy napTHepoB B Auarnore criegyer
paccMmaTpuBaTb aCMMMETPUYHO: OJHOro — Kak MHuLMaTopa auanora, Apyroro — kak nosiydatens uHdop-
MaLinn.

" HMM — Hidden Markov Model.
) NN — Neural Network.
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[Mpn 3TOM AManor ycnewHo 3aBepLlleH, ecnn MHALMAaTOP CYMTaeT, YTo nony4vaTtenb HaxoauTcsl B COCTOSIHUN,
0N AOCTUXKEHUSI KOTOPOTro npeaHasHavarncs gmanor. Llenesoe cocTogaHNne MOXeT COCTOSATb B TOM, YTO NOJyYa-
TeNb UMEEeT HEKOTOPYHO MHPOpMaLUIo UM BBINONHSIET 3aJaHne B UHTepecax nHuymatopa. BoaMoXXHo, YTo ean-
HCTBEHHOE CcoOobLIeHMe NpoWro OT UHUUMATopa K nonydaTtenio M UMEero Xenaemble MocneacTBus,
HabnwgaemMble MHULMATOPOM.

4 OnucaHune BaXHbIX NePeMeHHbIX pevyeBbIX TEXHONOIMMN

4.1 BBepeHue

Ha npurogHocTb peyveBbIX U NMUHIBUCTUYECKUX CUCTEM BIUAIOT pasfnndHble pakTopkl. [103TOMY ONTHK-
ManbHOE UCMNONb30BaHNE CUCTEMBI MOXET ObITb CBSI3AHO C YCNOBUAMUK €€ npumMeHeHusa. Ans ontumusaumnm
NCMOMb30BaHUSA CUCTEMbI HEODBXOAMMO ONpeaennTb CBSA3aHHbIE C 3aJaHUEM XapaKTepUCTUKN N TpeboBaHUSA K
MPOU3BOANTENIBHOCTU CUCTEMbBI A0 €€ NPOEKTUPOBaHUS. K BaXKHbIM XapakTepuUCcTUKamM OTHOCATCS TPeboBaHUSA K
TAMY pedYn NoNb3oBaTens, NPOU3BOACTBEHHOMY 3adaHMI0, OoDy4YeHUo, OKpyXalwlen cpeae, yCTpoucTeam
BBOAa U CUCTEME.

4.2 Tyn peun

OTaenbHble CrioBa: psa4 CnoB, NPOU3HOCUMBIX OTAENbHO; YaCcTo UCNONb3yeTcsd AN 3agad ynpasnieHud,
KOHTPONA UN BBoAa AaHHLIX. KpaTkMe naysbl yKkasbiBaloT rpaHULLbLl COB.

CNUTHO NPOU3HOCKUMBIE CNOBa: P CNOB, NPOU3HOCUMBLIX De3 nays; YacTo UCNONb3yeTcd ANd ynpasne-
HUAS, KOHTPONSA N BBOAA OaHHbIX, TAKUX Kak psabl Yicen. Takme cuctemMbl 0ObIYHO NPOoXoasT 0byyeHne Ha
OTAeNbHbIX CNOBax.

UTeHne TeKkcTa: peyb, YuTaemMas HenpepbIBHO, HANPUMEP, YTEHNE KHUMM Be3 naya.

[nKTOBKA: peyb, YnTaemasi HENPEPLIBHO, HO C YNpaBAeMOU CKOPOCTLIO N 0CODLIM BHUMAHUEM K Npa-
BUINbHOCTU NpousHoLlleHus. Nonb3oBaTenb ocBegoMNEeH 0 paboTe caBTOMaTUYECKUM pacno3HaBaHMEM peYn.

[1lpon3BONbHAsA pedb. Pa3roBopHad peydb, BKAYalowada BCce BUALI NpepbiBaHUN, TaKMX Kak Kalwlenb,
HeyBepeHHOCTb, 3amMmeaneHne nT. a. ObbIMYHO 3TO CUTYaLLMK, KOrga nonb3oBaTeNb HEe OCBEAOMIIEH O pacno3Ha-
BaHUN peyn.

4.3 AcnekTbl, 3aBUCSALLUE OT NONIb30OBaTENS

3aBUCUMOCTb OT NONb30BaTeNs: 3aBUCUMOCTb OT NMONb30BaTeENd UMeeT 3HauyeHe ANd CUCTEMBI, Npea-
Ha3Ha4YeHHON U 0by4YeHHOU anga pPaboThl ¢ OAHUM NONb30OBaTENNIEM NN HEDONLLLOW rpynnon Nob3oBaTENEN.
[nscucremsl, npeaHasHa4eHHOU M 0by4YeHHOU ANd paboThl CO MHOTUMUW NONb30BaTENAMMN, B TOMYNCIE CTEMMN,
KOTOPbIX HE ObINO NPpU 0BYyYEeHUN CUCTEMBI, UMEET 3HaYEHNE HE3aBMCUMOCTb OT NOJMb30BaTENS.

[Ton: pevb MY>XUUH U KEHLWMH ODBIMHO OTNINYaeTCsl MO OCHOBHOW YacToTe (BLICOTE TOHA) U CNEKTRY. ITO
MOXEeT OKa3blBaTb BNUAHKE Ha pacno3HaBaHMe, ecfin cuctema He obyvyeHa Ang padboThbl C NoNbL30BaTeNeM gaH-
HOTo nona.

Bos3pacT: Bo3pacT nonb3oBaTtend, Tak Xe, Kak U nonn, okasblBaeT BIIMAHWE Ha BbICOTY TOHA U CNEKTP roo-
ca. [ pynnnpoBKa nonb3oBaTenien No BO3pacTy MOXeT oXBaTbiBaTb crneagyrowme nepuoabl: 12—18, 19—22,
22—65 net. OgHaKo B npeaenax KaXkaou rpynnbel BO3MOXHbI CYLLeCTBEHHbIE OTKIIOHEHWA MO XapaKkTepUcTuKam
pedn. Ana nonb3oBaTenen B Bo3pacte MonoXe 12 ncrtaplue 65 net Moryt UMeTb MeCcTo o4eHb bonbLline MHAn-
BUAyanbHbIe BapuaLun.

[ 0ONoCcoBOE yCcUnue: ypoBeHb Pey4eBOro cCurHana saB1MCcuT OT FONTOCOBOM0 YCUINKA nonb3oBaTend. [ 0noco-
BOE yCcUnue onpegensaeTcd UsMepeHnem 3KBUBaNeHTHOro HeNpPepbiBHOMO YPOBHSA 3BYKOBOIO AaBNeHUdA pedn,
N3MepPAEeMOoro Ha paccToaAHUM OQHOro MeTpa HanNpPoTUB PTa.

Temn pedn: KONMYEeCTBO 3NEeMEHTOB peyn, NMPOUSHOCUMbIX 3a YCTaHOBIEHHBLIN NPOMEXYTOK BpeMeHH,
KONMMYECTBO CIMOB B MUHYTY UMK CNOroB B cekyHAy. HopManbHBIM TEMMN COCTABNAET 3—5 CMNOroB B CcekyHAay.

PoaHOM A3bIK, aKLeHT: Kak NpaBnUo, YpOBeHb pacrnosHaBaHUsA HKe OANd NoNb3oBaTenen, roBopsaLmnx Ha
HepOaAHOM A3bIKe, U NoNb3oBaTeENeN C CUNbHBEIM akLLIeHTOM.

4.4 3apaHue (cneynanM3npoBaHHOE ONUCaHUe BaXHbIX NapaMeTpoB pacno3HaBaHUA)

ObbeMcnoBaps: obbemM cnoBaps 3aBUCUT OT pellaemMon 3agavn. [Ans BbiNONHEHUA 3a4a4 ynpaBneHUs
KOHTpONAMOXeT bbITb AocTaTouHO 0T 1500 100 cno. Ans pacnosHaBaHUs peyvn ¢ 6onbLLMM CroBapHbIM 3ana-
coM MoXeT notpeboBaTbes 50000 cnos 1 6bonee. B nocneaHem cnyvyae BO3SMOXHO UCMOMb30OBaHWUE CMOB, He
npeacTaBneHHbIX B cnosape (OOV).

CnoXHOCTb CMHTaKcUca: AN ApeBOBUAHOW CTPYKTYPbI KOMaHA € BNOXXEHHBIM MeH0 40CTaTOYHO OrpaHun-
YeHHOro Habopa cnoB. KoNM4eCcTBO BO3IMOXHBLIX anbTepHAaTUB Ha KaXXA0OM YPOBHE AOMKHO COOTBETCTBOBATL
CNOXXHOCTU 3agaun.

") OOV — Out-Of-Vocabulary words.
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CTpyKTypa ananora: cneayet onpeaennTb Ha4vano ananora u ero nopagok. B cnyyae olnbkn pacnosHa-
BaHUA CUCTEMA MOXET BMAacTb B HENpeaBMaeHHOE COCTosIHUE. Bo3BpaT K npeablayLemMy COCTOAHUID TpebyeT
OCBeOOMJIEHHOCTU (Heno4roTOBNEHHOr o) nonb3oBaTensd 0 BO3SMOXHOCTU TaKoWU CUTYaLUN.

YnpaBneHne KoppekTUpoBKkamMmun: B crnydae oLnboK (AonyLWEeHHBIX NONMb30BaTENIEM UM CUCTEMOW ) A0XK-
Ha ObITb BO3MOXHOCTb UX UCTIPABMNEHUS. DTO MOXET ObITb AOCTUMHYTO NPOCTON KOPPEKTUPOBKOW (MCMOMNb30Ba-
HMUEe «KOMaH KOPPEeKTUPOBKM» ) UNA CNOXHOW (BOCCTaHOBNEHUe Ananora us HenpeaBUaeHHOro COCTOSAHNSA ).

4.5 ObGy4dyeHUe, cBA3aHHOE C 3aaHUEM

3aBUCUMOCTb OT NONMb30oBAaTENA: cUcTemMa obydeHa Angd paboThbl C OAHUM NOSIb30OBATENEM UM OrPaHn-
YeHHOW rpynnon nons3oBatenen. IAnga nporpamMmmel pacrno3HaBaHUs CroB 00ObIMHO NPOBOASAT MHANBUAYANbLHOE
obyueHune Ang padboThl C KaXXabIM MONb30OBaTENEM.

He3aBUMCUMMOCTbL OT NONb30BaTENSA: cucTemMa obyueHa paboTte ¢ bonbLIoW pedyeBon ba3on gaHHbIX. basa
OAaHHBIX COCTOUT U3 0DOpasLoB pedn MHormx nonsiosatenen (4o 50—100 vyacoB peyn). OOBIMHO 0DOyUeHMe
BbINONHAETCA Ha NpeanpUaTUiA.

AfanTtaunsa K Nonb3oBaTeNnto: cucTeMa HacTpoeHa Nod KOHKpeTHOro nonbsoatens. ObbIYHO cucTemMa
CHayana siIBnsieTcd HesaBUCUMOW OT NOoNb3oBaTend, a 3aTeM aganTtupyeTcd K onpederneHHOMY Nofnb3oBaTeNo
B npoLecce obyueHusi. 3Ty 0CODEHHOCTL YacTO UCMONb3YIOT B CUCTEMAaX PpeYeBOro BBoaa TeKCTAa.

Twun peyn: B 3aBUCUMOCTU OT NPUMEHEHUA TUMN PeuYn MOXET OXBaTbIBaTb OTAENbHbIE CMOBA, CBA3AHHbIE
CIOBa, HEMPEPLIBHYIO peYb U NPOU3BONbHYIO Peub.

4.6 OKpyxawLlwanacpepa(TpeboBaHMe KKavyeCcTBY pe4vm B OCOObLIX YCNOBUAX ANA BBOAA U BbIBOAA)

LLym: OKpyXaroLWwumn LLyM MOXKET UCKaXKaTb pedeBon curHan. Ana yctpoucTtea aBToMaTUYECKOro pacros-
HaBaHUA peyn BIIUAHME LIyMa Ha Ka4yecTBO pacrnosHaBaHUd HAaMHOIMo Bbllle, YeM ANs cnywarteneun-noaen.
YPOBEHb U CNEKTP WyMa ACMKHbI ObITb onpeaeneHsl. [Npn cnHTese pevn NOHMMaHUE peydun 3aBUCUT OT CNocob-
HOCTeW cnyLwaTens.

OX0: 9X0 HapyLwaeT 3BYKOBOM CUrHan 1 yxyawaeT pacrno3HaBaHune. B O0NbLIMHCTBE criyvyaeB aAng npuem-
NEeMOro YPOBHSA pacno3HaBaHUs pevn cUCTEMOUN TpebyeTca MUKPOJIOH C LUYMONOAaBNEeHNEM, PACNONOXKEH-
HbI B ONTUMAanbHOM MOJIOXKEeHUN Y pTa roBOpPSILLEroO.

[TomMexn BHYTpU KaHana: NnoMexun oT Apyrux peyeBbIX CUrHanoB 0ObIYHO MeLLAaoT CUMbHEE, YeM CTaLUO-
HapHbIX LUYM, TaK Kak anroputm pacrnosHaBaHUA He MOXKET OTITUYUTb OCHOBHOW peyeBOU CUrHaN oT NoMexu.

4.7 BBopa (TpeboBaHUA K nepeaave peyeBOro curHana c MUKpodgoHa aAna pacno3HaBaHus)

MukpogoH: MUKPOJOOH MOXET oKasbiBaTh OONbLUIOE BNUAHWE HA KAYeCTBO cUrHana. nsa cuctem, ynpas-
naeMblX Yepes TenedPoHHYI0 ceTb, Ka4eCTBO MUKPOMOHA CO CTOPOHBI NoNb3oBaTeNsa He onpeaeneHo. PeKko-
MeHAYeTCs BbINOMHATL 0by4YeHUe 1 UCMbITaHWE CUCTEMBI C OOHUM N TEM Xe TUMNOM MUKpOodgOoHa, ecrnn 3To
BO3MOXHO. BaXHbIM napamMeTpoM ABNAEeTCA NpaBUIibHOE pasmelleHne MUKpodhoHa.

NcKkakeHne: ecnm cuctema MHTerpmpoBaHa B CeTb, TO MOTYT NOABNATLCA pasfMyHble UCKaxkeHuda. [ng
TenegoHHON ceTU 0DLIYHO YCTaHaBNMMBAKOT orpaHudeHue no gnanasoHy dYacTtoT (0T 300 oo 3400 W), uTo yxyAa-
LIaeT KavyecTBO paboTbl CUCTEMbBI NMPU MCNOMb30OBaHUKU NOPTaTUBHBLIX TenedoHoB. OrpaHnyYeHns Nonockl Npo-
MyCKaHus, peakunsi Ha NeperpysKky, 3Xo 1 LymMmbl B cCUCTEME SIBMSIIOTCS rMaBHBIMU Npobremamum.

4.8 TpeboBaHUA K MOAYNAM peyYeBbIX TEXHONMOTIUN

PacnosHaBaHue: napamMeTpbl CUCTEMbI pacno3HaBaHUs ODbIMHO NpeaBapUTENbHO yCTaHOBMEHbl. B
OONbLUMHCTBE Cly4YaeB NapaMeTpPoB Tak MHOIMQ, YTO HEBO3MOXHO HACTPOUTb UX ANsl ONTUManbHOMN paboThl.
Ba)XHO yCTaHOBUTbL MOAeNb cnoBapsi U NMMHIBUCTUYECKYIO ModenNb. Ecnu ncnonbayetcd aganTtMBHasi cCUCTEMA,
TO €€ NPOU3BOANTENBbHOCTb MOXET U3SMEHATLCA B NMpoLecce UCNoMNb3oBaHUA UM UCNBITAHUW. [103TOMY BaXKHO
COXPaHATb 3HAYEHUS1 3HAYUMBIX MapamMeTpPoB NpPpU UCMONMb3oBaHUW. ECNM 3TO HEBO3MOXHO, MOXET NoTpebo-
BaTbCHA UCNOMNb30OBaAHNUE CUCTEMBI 3arpy3KM HavyanbHbIX NapamMeTpoB.

YnpaBneHme guanorom: Ans oUeHKN BAUAHUA OLLMOOK CUCTEMBI UM NMOMb3oBaTEeNs Ha BbINONHEHNE
3adaHus UK ncnpasneHne ondoK HeobxoaMMO TOUHOE ONUcaHNe CTPYKTYPLI Ananora.

BbiBOA peyun: napamMmeTpbl CUCTEMBI CUHTE3a pedin No TEKCTY, Kak M ANd pacno3HaBaHMA, HacTpanBaroT Ha
npeanpuaTtun. NHorga cuctema npegoctaBndeT onuun, ynydllarolie Ka4ecTBO peyn Npu NPponus3HeceHn, ans
MMEH, aapecoBUT. 4.

5 MeToabl OLEHKM

5.1 O6wuMe nonoxeHus

BbinonHeHWe MeTo40B, MCNOSb3YIOWMNX peveBble TEXHOIOMNN, 3aBUCUT OT MHOTMX NepeMeHHbIX. HeKoTo-
pble N3 HUX ABNAOTCA ypaBisieMbIMUN, a Apyrme HaxoaaTcsl o4 BO34eNCTBUEM HEKOHTPONUPYEMBbIX SIBIIEHUA.
TpeboBaHMSA K BbINOSIHEHUIC MeToaa U PYHKLUUOHUPOBAHMIO cUcTeMbl OBbIYHO BKOYaloT B cebst Habop
nepemMeHHbIX ¢ PUKCUPOBAHHBIMU 3HAYEHUSIMU NapamMeTpoB. [ oLueHKU CUCTEeMBI B KOHKPE THOM NPUMEHEHUN
Heobxoauma npoueaypa oLeHKU XapakTepucTuk NpUMeHeHus.
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CnekTp cTpaTernmm oLueHKU 1 COOTBETCTBYIOLLMX UCNBbITaAHUU KpauHe HeoaHopoaeH. [lpexae Bcero, Tep-
MWUHBbI B 0B61aCTU OLLEHKN CUCTEM C UCMONb30OBaHUEM pPeYeBbIX TEXHOMOTMN CUMbHO pasnnyatotcd. Pasnnuuns
KacalTcs cliedyrownx TepMUHOB: oLeHKa (assessment) n cpaBHUTeNbHas oueHka (evaluation); nabopaTop-
Hble U 3KcnnyaTauuoHHbIe MeTodbl; NPo3paYHOCTbE CUCTEMBI (MeTod YepHOro 1 Npo3padvHoro dlmka, MHoraa
Oenoro Unn ceporo sunka);, CcybbeKkTUBHbIE N ODBLEKTUBHbIE WUCMLITAHUNA. OTU TEPMUHBI HE SIBNAOTCH
NONTHOCTbIO HEe3aBUCUMbIMMU.

BaXXHbIM UCTOYHUKOM HEOQHOPOAHOCTWN B 0BMacTu cTpaTerMi OLLEHKA U NCNBITAHNIN ABNAETCH pasHOOD-
pasune obnacrten npuMmeHeHnsd. lnHamMmmka TekyLmx nccnegosaHum, paspaboToK U MapKeTUHra TOBapoB, a Tak-
e BoO3pacTawllee pasHoobpasme YCTPOWUCTB, CBSI3AHHLIX C peyvyeBbiMUA TEXHOMOTMAMU, O3Ha4vaeT, uTo
OoTAeNbHbIM NPOAYKT 3a4acTyro TpedbyeT HOBOWU MHAMBUAYANLHOW CTpaTerMm OLUEHKU C COOTBETCTBYHOLLIMMK
NCnblTaHUAMU. HaTypanbHOCTbE CUHTE3NPOBAHHOW peyun TpebyeTcs, Hanpumep, B MHOAYCTPUMN SNEKTPOHHbIX
pasBieveHUn N obpasoBaTtenbHoOW cdrepe. He cnoXHO NpuaymaTh CLLEHAPWUN, B KOTOPLIX HATYPaNbHOCTb He
ABNSAETCA rMaBHbLIM KpUTEepUeM U cuctemMa O0KHa 3ByYaTb KaK UCKYCCTBeHHad cuctema. B Takmx cnydyaax
Donee BaXeH KpUtepumn pasdopynBOCTU 3BYyHaHMNS HE3AaBUCUMO OT TOI0, HPaBUTCH N MapKeToioram ToBap ¢
FOJIOCOM, NOXOXMM Ha YennoBeYecKnin.

Opyron NCTOMHMK HEOAHOPOOAHOCTU KPOETCS B YBENMUYUBAOLLEMCH UCMONb30BaHUN BCTPOEHHbLIX CUCTEM
C Pa3roBOPHbIMU YCTPOUCTBaAMWN BBOAA/BbIBOAA, UHOTAA C KpUTUYECKMMK ANnst 6e30nacHOCTU PYHKUNSAMA. ITO
nogpasymeBaeT ObICTPLIN POCT CIMOXHOCTU YENMOBEKO-MaLLUNHHBLIX MHTEPdENCOB, C KOTOPbLIMA MHOTME CyLLIeC-
TBYHOLLME BUAbLI OLLEHKN HE MOTYT CNPaBnsiTbCA U KOTOPLIE TPEOYIOT OONbLUOWU OCTOPOXHOCTU NPU UCNONb30Ba-
HUW U NPUBNEYEHNN SKCNEPTOB ANA onpeaeneHns rpaHnl, NpUuMeHeHUa pedeBbIX TexHonornn. lNpumepom B
3TON 0DNACTUABMNAETCS FONIOCOBOE yrpaBrieHne B peansHOM BpeMeHN cucTeMamMun Kputepmues 6€30MNacHOCTU
ABTOMaTU3NPOBAHHBIMU CUCTEMAaMK NpeaynpexaeHns ob onacHOCTH.

Bbibop MeToga oUueHKU 3aBUCUT OT LieS1I1 OLLeHKN, COCTOSLLIEN B:

a) CpaBHEHWUU pasMYHbIX CUCTEM UM pa3HbIX BepCU OQHOU CUCTEMBI;

b) Banuaauunm NCNOMb30OBaAHUA CUCTEMbI ANA NOCTaBNeHHOW 3aga4v UNU YCTaHOBNEHHOTO KpUTepus;

C) AWarHocTuke ANCPYHKLUUA U UX MPOUCXOXKAEHNS;

d) NporHose noBedeHUA CUCTEMBI B 3aaHHbIX YCITOBUAX.

5.2 CpaBHUTenbHaA oueHKa B NabopaToOpHbIX YCNOBUAX U B YCNTOBUAX IKCNNyaTauuu

B nabopaTtopHbIX yCNOBUAX OPMUPYIOT ML HEKOTOPLIE NoKa3aTenm oKpyXarLlen cpeabl, B KOTOPOU
MCNONBb3YIOT CUCTEMY, U HE YUYUTHLIBAOT U HE OLUEHUBaKOT BO3AEUCTBME OCTalbHbIX NMoKasaTerneun, Torga Kak
OLeHKa B YCIMOBUSAX aKcnnyaTtaunum uccnegyet paktniueckme nokasatenm CUCTEMbI B ee 00NacTu NpuMeHeHus,
OKpyXatollen cpege, Ans KOTOPoU NpedHasHavyeHa cuctema. [1osToMy cuctemMa MOXeT NnokasaTb Xopoluue
pe3ynbTaTthl B NabopaTopHbIX YCIOBUAX, HO HE CMOXKET A0CTUYb UX B YCNOBUAX SKCnnyaTaunumn. Knio4vesBoun npo-
bnemoun npu nepexoae oT NnadbopaTopHOU OLIEHKM K OLIEHKEe B YCINOBUAX 3KCMNyaTaLunM ABNSIETCH YCTpaHeHMe
LLyMa, BO3HUKAIOLLEro Npu U3MepeHUsX B KOHKpeTHOU cpeae. [1pnaToM ecTb peanbHble NpobrieMbl, BO3HUKAO-
LLine B paboTe, Hanpumep, Npu cLueHKe COOTBETCTBUSA CUCTEMBI €€ npeanonaraeMomy Ucnonb3oBaHuo. OueH-
Ka B YCINOBUSIX 3KcnyatauuM MNO3BONAET y4yecTb MnokasaTenn CUCTEMBI, BaXkHble ANdA MPUrogHOCTU ee
MCMONb30BaHUS, HO HE 0DA3aTeNbHO HANPSIMYHO CBA3aHHbIE C ee PYHKLNOHNUPOBAHNEM (€CNK STU NoKasaTenu
nexart 3a noporom npuemnemoctu). CneagoBaTenibHO, HEKOTOPLIE U3MEePEeHUs CTAaHOBATCA He BaXXHbl ANA
OLEHKWN nokasaTternen cobCcTBeHHO MeToda, HO Donblue CBA3aHbl C 3PrOHOMUKOW UMW AaKe BO3MOXXHOCTbIO
peanusauunu.

[Tpn BbIOOPE YCNOBUN OLEHKU CneayeT yYnuThiBaTbh CBOMCTBA OLIEHKM B YCITOBUAX 3KCNyaTaum 1 nado-
PATOPHOW OLLEHKHA:

OueHKa B yCrnoBUAX aKcnnyataumn NabopaTopHas oLeHKa

PeanbHoe npumMeHeHune ITabopaTopHOE NpUMeHeHne
HekoHTponMpyemble yCrioBuS Bocnpounssogumele yCrnoBus

[oporo Henoporo

bonbLion Habop NepeMeHHbIX ManeHbKnin Habop nepemMeHHbIX

McnbiTaHna Ha NPpUroAHoOCTb UCMoNb3oBaHUA  McnblTaHUA ANA oLeHKU napaMeTpoB TEXHOMOMN
BHellHne Kpntepun BHYTpEeHHUE KpUTEPUN

[1Ns1 OLeHKN CUCTEM C UCTIOTb30BaHMEM PEeYEBbIX TEXHOIOTMN MOXET BbITb MPUMEHEHO covdeTaHne 0bounx
MeToa0B. C noMoLbio KannbpoBKkM Basbl penpe3eHTaTUBHbIX JaHHbIX (HANpumMep, 3annucaHHbIX B X04e UCTbITa-
HWI B YCIOBUSIX AKCMITyaTaLUmM) MOTryT BbITb OnpeaeneHbl 3Ha4eHUsi napamMmeTpoB, KOTOpbIe MOTYT ObITb UCTOMb-
30BaHbI NpU NpoBedeHNN NabopaTopPHbIX 3KCNEePUMEHTOB.

[TOoCKONbKY eCTEeCTBEHHBbIN SI3bIK CBSI3aH C YeSIOBEYECKON NCUXUKOW, NMOoBeAeHUe NOoSb3oBaTeien U 1x
peakLUus Ha peveBYo TEXHOSOMUIO OKa3bIBAOT 3HAYNTENbHOE BIIUSIHME HA U3MEpPSIEMbIE NMoKa3aTenn B pearlb-
HbIX YCMOBUSIX 3KCcnnyaTauun. Hanpumep, npu TecTupoBaHn TenedOHHOro cepBepa ANs 3akasa XKenesHoao-
DOXKHBIX BMNETOB B NabopaTopHbIX YCNOBUAX ObINC 0BHapYXXeHo, YT U3MepeHHast UHTEHCUBHOCTb YCMELWHOW

6



[OCT P 53452—2009

TpaH3aKu11 U ee cpeHAA ANnHa 3Ha4YUTEelNbHO BhllLe, YeM TaKoBble B YCITOBUAX 3KCMNyaTauMmn, Tak Kak B Nep-
BOM clly4dae UcnblTatenam onnadveHo B3aMmoaencTeme c CUCTeMOUN MOHWU He BCcerga pearnpoBarnu Ha Hecorna-
COBaHHOCTb W MOBTOPEHUA B Auanore, Toraa Kak peanbHble MOMb30OBaTeNnM 3acTpeBanv Npu NepBoOWn
NpOonyLLeHHOW KoMaHae B npoLleaype dpoHupoBaHust bunetos. OLEHKN NO pesynbTatamMm NabopaTopHbIX U 3KC-
nayaTtauMoHHBIX UCTbITAHUA OOMKHBI ObITb KOPPEnMpPoBaHHbI. TO MNO3BOMSAET OLEHUTL KA4eCTBO NnpoLeayphbl
OLleHKN CUCTEM.

5.3 MNpo3pavyHOCTb CUCTEMDI

[Tp0o3pavYHOCTb CUCTEMbBI MOXKET ObITb NODOW: OT MeToaa benoro sAWmnKka 4o MetToaa YepHoro awmka. lNpu
OLEeHKe CUCTEMBI MeTOAOM Denoro saunMka nccnegoBaTtenb UMeeT NONMHbIA AOCTYN K BHYTPEHHEeW paboTe CUCTe-
Mbl U OKYMEeHTaUUK (Korga AokyMeHTauusa HegocTynHa, MeTo YacTo Ha3blBakoT METOAOM CTEKMAHHOIO ALL -
ka). lccnegoBaTtenb MMeeT BOSMOXHOCTb BbIOpaTh TOUKU ANl UBMEPEHUN, T. €. TOUKN, MeXay KOTOPbIMU OH
OyAeT BLINOMHATL U3MEPEHUSA BbIDPAHHOIO penpeseHTaTUBHOIO napametpa pyHKUUOHUPOBAHUA CUCTEMBI.
[1pn oLleHKe CUCTEMBI METOAOM YEPHOrro fAllMka nccnegoBaTerb paccMaTpUBaeT TOMNMbKO B3aMMOCBS3b BXO-
HbIX W BbIXOAHLIX AaHHbIX CUCTEMbI Oe3 ydeTa MexaH3mMa X CBA3N.

Ha npakTuke Yalle Bcero uccriegoBaTtenb MMeeT Mano BO3SMOXHOCTEN ANA KOHTPONA NPO3payvYHOCTM CUC-
TeMbl, a NPUMeHAEeMbIA MeTOod OLEeHKU UCMONb3yeT BO3IMOXHOCTU, NpeanaraemMole cucteMmon. B HEKOTOpPbIX
CNny4Yyadax BO3MOXXHO UCMONb30BaHMe MeToda Ceporo awnka, ecrnii B cCUctTemMe npeaycMoTpeHbl TOUKU NoNyYeHNs
MHpopMaL K, Hanpumep, Koraa AocTynHbl PYHKLUMN NPOCNEXUBAHUS UM YCTPaHEHUSA OLLUMOOK N MOTYT ObITb
NPOCMOTPEHBLI MOAYNM MHOTOKPaTHOIO MCNoONbL30BaHMA. B 3ToOM cnyyae, BO3MOXHO, UccnegoBaTtesio npuaeTcd
CTPOUTb TMNOTE3Y O BbINONTHEHUN CUCTEMOU PYHKLUK MeXay ToUKaMn U3MepeHU, Tak Kak OH MOXeT UMEeTb
NUWb ee YacTuyHoe onucaHue. CTOUT OTMETUTb, YTO HeT 0bs3aTenbHOro TOYHOro COOTBETCTBUSA MeXay
OEUCTBYOLWMU MOOYNAMMK, 0Opa3yoLWLUMN CUCTEMY, UHADOPOM OYHKLIUIA, KOTOPbLIE MOTYT ObITh NOABEPrHYTHI
oueHke. Hanpumep, B NtoOON AnanoroBon cuctemMe ynpasfieHMe Ananorom sBnsieTcsl BaXKHOU pyHKLUMEN, B
BbIMOJTHEHNK KOTOPOW MOTYT ObITb 3a4€MCTBOBAHLI Ha Pa3NMUHbIX 3Tanax ocbpaboTkn BXOAHOW MHpopMaLnK
pasnuyHble MoayIn.

5.4 CpaBHeHUe CYOBbEKTUBHbLIX U 00 BEKTUBHbLIX METO40B

MeToabl OLIeHKM pa3gensaTcs Ha CYObeKkTUBHbBbIE (OLEeHKa C NPSIMBIM y4acTUEM B USMePEeHUsIX Ntogein) 1
00BbEKTMBHLIE (OLUEeHKa Be3 NPSAMOro y4actust B USMepeHusix nroaen, oobIMHO ¢ UCNONb3OBaHMEM NpeaBapu-
TenbHO 3anucaHHou peun). CyLLEeCTBYIOT Takke MeToabl, NpeacTaBnsoLlme cobomn nx kKomouHauuto. Npenmy-
LLIECTBOM OO BEKTUBHBIX METOAOB SIBNAETCA NMONyYeHUe BOCNPOU3IBOAUMBIX Pe3yNbTaTOB, a TAKXKE UTO, UTO OHU
aBTOMaTU3MPOBAaHLI NO CBOEN Npupoae U, cnegoBatensHo, bonee aeweBbl. HeaocTaToK 06 BEKTUBHBIX METO-
OOB NMpW oL eHKe pevyeBbIX U A3LIKOBbLIX MPUMEHEHN COCTOUT B TOM, YTO OHU He Bceraga noaxoaaTt Angd noHuma-
HAS €CTEeCTBEHHOrO fA3blka U peveBoro BiaumoaencTems. CybbeKTUBHbIE MeToAdbl Bonblle NoaAXoadaAT AnNS
OLEeHKU NPUMEHeHN cucTem ¢ bonee BbICOKUM CEMaHTUYECKUM UM ANanoroBbiM coge pXXuMbIM. HeaocTaTKoM
CYOBEKTUBHBIX METOAOB ABMAETCH TO, UTO YENOBEK HE MOXKET BLINOMHATL U3BMEPEHNS C BbICOKOW BOCTMPOU3BO-
OUMOCTBLIO U HE MOXKET paboTaTb C MENMKOCTPYKTYPHBIMU LLIKaNnamMmm nsmepeHun (B cpeaHeM YeNnoBEK UCMOMNb3Y-
eT WKansl ¢ rpagaunn He 6onee 4yem 5—10 ypoBHen). icnonb3oBaHWE cria)XMBarwLwWmMx CTaTUCTUYECKUX
MeTOAdO0B, TaKUX Kak Kanna-ctatuctuka, ANg oUueHKM cornacoBaHHOCTU MeXay 3KecnepTaMmm MoXXeT NMoMoYb, HO
OHU HEe YCTPaHAT 3TOT HeagocTaToK. Kpome Toro, X Ucnonb3oBaHne obblvHO TpebyeT NnpnuBneveHmns 0onsLuero
KonuyecTBa UcnblTaTenen, TeMm camblM yBeNMuMBagd CTOMMOCTb OLIEHKMN.

5.5 Cucrtembl pacnozHaBaHUA peyn

CyllecTByeT MHOIMo napamMeTpoB, XapaKkTepUusylwWnx cucTeMbl pacno3HaBaHua pedn. OgHako Tak Kak
YCTPOWUCTBA BBOAA PA3rOBOPHOW peyn yrnpaBnaoTCa Ha OCHOBE 0Dy4eHUs ¢ nocneaytowen ctaTucTMYeckou
0bpaboTKoW, 00 BLEKTUBHBLIE UCTIBITAHUA MHOTUX BUAOB CUCTEM TPEOYIOT HANUYKUA NpeaBapuUTenbHO 3anNMCaHHO-
ro, YeTKO onpeaeneHHoro Habopa AaHHbIX, KOTOPbIM AeNAT Ha 0by4Yarown Habop U UCNbITaTeNbHBIN HADOP, C
nponopunen cbyvaroien YactTu K ucnbiTatenbHon 9:1, 4acto ¢ UCNONb30BaHUEM MHOTOYUCNEHHBIX UCNbITAHUN
Ha OCHOBE pa3fMYHbIX CermeHToB obLero Habopa gaHHbIX. O4eBUAHO, YTO UCMBITAHUA CUCTEMbLI HA OCHOBE
McnblTaTeNsHOMYaCTU AaHHBIX AEMOHCTPUPYIOT BEPXHUN Npeden npou3BognuTensHOCTU, KOTOPBIM HE BCTpeYa-
eTCcsl Ha npakTuke. o ncnblTaHM AOMKHO ObITh NPOBeAeHO AoCcTaToYHOE 0byyeHne. He cylecTByeT obLero
npaBuna onpegeneHunst «AocTaTouvHOCTU» 0byueHus. MNpoueaypy obyvyeHust onpeaenseTt n3rotoButens. O0y-
YeHMe HEKOTOPbIX CUCTEM NPOU3BOAAT HE C MOMOLLbIC NpeABapUTENbHON 3aniAcy pedn, a C MOMOLLbIO NPSAMOro
MUKPOOHHOro BBoaa. B ocobbIX criydasax K pevn MoxeT ObiTb A00aBNeH WWyM — onpeaeneHHble LWYMOBbIE
CUTHanNbI MNU WWYM oKpyXatolen cpeabl (B odprce Unm astomobune). Kputnieckumm napameTpamMmun, KoTopble
OKa3blBalOT CUNbHOE BNUAHUE Ha pe3ynbTaThl, ABNAKTCA HE TONbKO KOMMNOHEHThl akyCTUYeCKOoro gekogepa, Ho
TaKke NUHrBucTnyeckmne oakTopbl, TakMe Kak obbemM CnoBaps U NUHrBUCTUYECKas MOdeNb, UICNONb3yeMas B
cucteme. Bo BCTPOEHHBIX cUCTEeMax, TakuxX Kak nporpammHoe obecnedyeHune ang obpadboTkn AUKTOBKMW,
CYLLECTBYET MHOIO APYrnMxX napameTpoB, BKIIHOYad UCNpaBneHne oLLNDOK, KOTOPbIE HE MOTYT ObITb NPOBEPEHHI
NONHOCTLIO NPU UCMBITAHUSX.
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5.6 CucteMbl CUHTe3a peyu

LLnpoknn cnektp obnacten npUMeHeHus1, YnToOMSIHYThIX BblLLE, TAKXKE KacaeTCsl CUCTEM BbIBOAA pa3roBOp-
HOro si3blka. B npouecce pa3paboTKM MOryT ObiTb MPUMEHEHBLI 0O BLEKTUBHBLIE UCTIBITAHUA, HO ODBIMHO A BCTPO-
EHHbIX CUCTEM MPUMEHSAIOT CYOBEKTUBHbBbIE OLLEHKM (Hanpumep, HaTypanbHOCTU, NPUSATHOCTU, NPaBUNbHOCTHA
pe4n) N NpoBepKn PyHKLMOHUPpOBaHUA (Hanpumep, pasbopyunMBOCTU UMK pacno3HaBaeMOCTU 3BYKOB). CyLLecCT-
BYIOT BUAbI CYOBEKTUBHBLIX UCMbITAHWN, KOTOPLIE NMpeaycMaTpuBatoT ydacTme noaen. Tak Xe, Kak ansg cuctem
pevYeBOro BBoAA, BUAbI MU YPOBHU LUYMa SABNAIOTCS BaXXHbIMU dpakTopamu, U ronocoBas agantauus K cneundgpiu-
YeCcKoOMY 3aaHuIo TpebyeT akkypaTHOCTU M BHUMAaHWUSA: NpeaynpexaeHme, ckasaHHoe MSrKMM NPpUSITHBIM roo-
COM, MOXeT ObITb HE TONMbKO HEYMECTHbLIM, HO U HeadPeKTUBHLIM. Hanpumep, B cny4yae, noaobHOM 3TOMY, HE
TONbKO BpasyMUTENbHOCTb A0MKHA ObITh NPOBEPEHA, HO TaKKe U peaKkuna cnylaTenen, KOTopyto CNOXXHO CMO-
aennpoBarTb.

5.7 WaeHTudbukauuna v sepudukauma nonb3oBarens

Ona cuctem ngeHTMdukaumm n sepmndukalnm Nnonb3oBaTens, KoTopble MOTyT ObITb OTHECEHLI K DUOMET-
PUYECKUM CUCTEMAM, MMaBHbIMW NapamMeTpamMin SIBAATCHA BUAbI OLLUMDOOK, T. €. OLLINOOYHBLIN NPUEM NN OTKIO-
HeHWe Nnonb3oBaTend U AeNCTBUA C PONAMM NONb3oBaTeNA: NpeTeHAeHT (NpeaocTaBNeHHbIN Nonb3oBaTerb),
3aperncTpmMpoBaHHbIN NOoNbL30BaTENb (ABTOPU3OBAHHBLIM NONbL30BaTENb), NOANMUHHLIM NONb30oBaTeNb (NpeTeH-
OEHT, KOTOPbIN ABNAeTCHA 3aperMcTpupoBaHHBIM MoNb3oBaTeNnemM), camMmosBaHel, (NpeTeHaeHT, KOTOPbIA He
ABMAETCA 3aperncTpmpoBaHHbIM Nonb3osaTtenem). lNpn olMbOYHOM OTKNOHEHUN NOANMUHHOIO NOMb30BaTENS
nULLAaT gocTyna, a Nnpu oLMBo4YHOM NpnemMe camosBaHLa NpUHUMatoT 3a UCTUHHOMO NoNb3oBaTensd. Konnyec-
TBO NOMb30BATENIEN U OKpYXKatoLas cpeaa ABMNATCH KPUTUHYECKMMU (paKkTopaMu Kak Npu ody4eHnn, Tak 1 npu
NCcnblTaHUAX. B oTNn4mne oT yCTPOWUCTB BBOAA/BbIBOAA PAa3rOBOPHOro f3blka CUCTEMa AOMMKHA YMeETb 3abbiBaTh,
Hanpumep, ecnm pernctTpaunio nonb3oBaTtensd aHHynmpytoT. [pumeHeHne ngeHTUdUKaum U sepudukaLnm
nonb3oBaTenen Kak B peanbHOM BPEMEHU, TakK U BHE ero 00bIMHO OUEeHb YYBCTBUTENLHO K 3aLLMTE. TEXHOMNOornm
DnomMeTpuiecKknx CUCTEM B HacTosllee BpemMsl ObICTPO pa3BMBAKOTCHA, NMOCTYNAOT HA PbIHOK M CTAHOBSATCS
oJveHb crnoXHeIMU. ['pn onpegeneHnn npoueayp UcnelTaHUMU cnegyeT UCNOMb30BaTh CChINTKM HA COOTBETCTBYHO-
L1e cTaHaapThl.

5.8 COBOKYNHOCTb AaHHbIX

Tpu BMAa peveBbIX U A3LIKOBbLIX COBOKYNMHOCTEN NpeACcTaBNAT UHTepecC:

- aHanUTUKO-AnarHocTudecknn MmaTepuan, KoTopbln, B OCHOBHOM, UMeeT 3HavyeHne ANs pasBUTUA HayKu
1N cneunanbHo paspaboTtaH ansa geMoHcTpaumn cneundmniecknx poHeTU4eCcKX U MMHIBUCTUYECKUX CBOUCTB;

- MaTepuan «obLlmnx uenen», KoTopbln BKoYaeT B cebsa Habopbl CNoB, ABMNAOLWUXCH TUNMUYHBIMUA AN
LLUIMPOKOro psaaa NpuMeHeHUn (Hanpumep, OyKBeHHO-LUMGPOBLIE CNOBa UNKU CTaHAapPTHLIE TEPMUHBI yNpaBne-
HUS);

- MaTepuan, ocpueHTUPOBaHHbIXN Ha KOHKPETHYIO 3agaydy, KOTOPbIM oTpaXkaeT pasnnyHbie YpOoBHU popMa-
NA30BAHHOIo Pas3roBOPHOroc MOHoMora/ananora B npeaenax orpaHnyYeHHbIX obnacten auckypcea (peyn).

O4yeBNAHO, YTO MaTepmnan obLKMX Lenen nerko cobpaTb M OH None3eH anst oéLero NOHUMMaHus, Ho UMeeT
orpaHU4eHHoe npakTnyeckoe sHaveHne. C apyron CTOpPoHbI, HECMOTPS Ha TO, YTO cOOp MaTepuana, OpUeHTHU-
DOBAHHOIO Ha KOHKPETHYIO 3a4a4y, ABndeTcsi bonee TpyaoeMKUM, 3STOT MaTtepman MMeeT 3Ha4YeHMe TOMbKO A4
cneundmnyeckon obnactu: Takon matepman oueHb Nofie3eH Ang nccneagoBartenbCkux Lenen.

Hanuine ctaHgapTHLIX COBOKYMHOCTEN MaTepuana nmeet bonbuwioe 3HadyeHne. OTBETCTBEHHOCTL 33
KoopAuHaLU WO, pacnpocTpaHeHne U BbINYCK COOTBETCTBYOLWMX Da3 AaHHbIX A0KHA ObITb BO3M0XKEHa Ha yCTa-
HOBNEHHbIE opraHMn3aunn.

5.9 UcTOYHUKU MHpOpMaLUK

[1one3HbIM UCTOYHUKOM UHOPMAaL MK ABNSIETCA CepUst CNpaBOYHUKOB MO peyYeBbiM U NMTUMHMIBUCTUYECKUM
cTaHgapTaMm, BbINyLEeHHasA 3KCNEPTHOW KOHCYNbTaTUBHOW FPYNMon no paspabdboTke NMHIBUCTUYECKNX cTaHaap-
TOB EBpONEnCKoro cotsa. 3T CnpaBovYHUKU OXBaThIBAOT LUMPOKYHC 0OnacTb BOMNPOCOB, BKMOYad co3gaHue 1
OOMEH 3MEKTPOHHBIMU NMUHIBUCTUYECKUMN pecypcamMmn, TaKMMM Kak peyeBble U TEKCTOBBLIE Habopbl, hopMani-
30BaHHble MaTeMaTun4eckme Moaenn, NeKCUKN UurpaMmmMaTukn, a Takke KoNnM4ecTBeHHYIO M KayeCTBEeHHYIO OLLeH-
KY CUCTEM NMIMHIBUCTUYECKOU 0DPabOTKM N NX KOMNOHEHTOB.

B HOpMaTUBHBIX CripaBOYHUKAX, Kak NPpaBUmo, ykasaHsl Takke nogxoasilme Mmetoabl, B TOM Yucne obsop
MEeTOAOB CTaTUCTUYECKON 0BPabOTKN NU3MEepeHnin, UccneaqoBaHne MeToaoB OLEeHKU U UCNbITaHUA. [Nn8 MHOMMX
Llenen goctatovyHo 6a3oBOMN CTATUCTUKK (CpeaHee cTaHOapTHOE OTKNOHEHUe, cTaHaapTHas ownbka) u auc-
nepcuoHHoro aHanmaa (ANOVA?) B HekoTopbIX cny4aax. Takke pacnpocTpaHeHbl nokasaTeny Koppenauun u
ownbokK. OaHoM N3 Hanbdbonee CyeCcTBEHHbIX OLUMOOK CTaTUCTNYECKOWU 0DpaboTKM ABNAETCH CIMULLKOM CIOXK-
Haa HTepnpeTaunsa unm npuMeHeHne Henogxoadawero Metoaa, HanpuMmep, Korga cMellBaloT Ka4eCTBEeHHbIE
M4YnNCnoBble AaHHble. [10 CNOXHBIM BONpocaM criegyeT KOHCYNbTUPOBAaTLCH C 3KcnepTamMmu B obnactu marema-
TUYECKOW CTaTUCTUKU, TaK KaK KpaTKne 0030pbl TAKMX BOMPOCOB, BEPOATHO, OyayT BBOAUTL B 3abNyXaeHue.

" ANOVA — Analysis Of Variance (auncnepcmnoHHbIv aHanma).
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[MpnnoxeHwve A
(cnpaBo4HOe)

[TlpuMep OLEeHKN

A.1 YnpaBneHve v KOHTPOIb: ynpaBnsieMbIf ronocom Bbi3oB B cetn GSM1)

[lpoBOANTCSH CpaBHEHME ABYX yrnpaensaembix ronocom GSM-teneoHOB C rofiIoCOBON CUCTEMOU BbI30OBa HOMEPA,
npegHasHaveHHbIX Ans asTomobunsa. nsa satom uenu ncnonb3oBaHa Moaeib aBTOMODUIA, B KOTOPOW YCTAHOBIIEHA CUCTE-
Ma ronocoBOro Bbi3oBa?) ans GSM-tenedoHa. AKyCTUYECKOE OKPYXEHUE BKITIOYano B ce65 hOHOBBIN LWYM C YaCTOTHbIM
CNEKTPOM, UMUTUPYIOLLIMM LLYM B CanoHe aBTomobuns. Cuctema ronocoBoro Bbia0Ba OCHaLLeHa cneymanbHbIM MUKPO G O-
HOM C LULYMONOAaBMEHNEM, KOTOPLIW PACNONOXEH B TUNUYHON No3numm (50 cm oT ptaucneitatens). TenedoHHas cuctema
aBToOMOBMNA noacoegnHeHa K peanbHOW TenegOHHOW CEeTU, KOTOpPas nogaepXuBaeT ycnyry ronocoBoro Bbi3osa. 1o
pe3yrnbTaram UCMNbITaHUWN OnpedeneHbl U CONOCTaBMEeHbl NoKasaTenn rofloCoBOro BBoga rno uccregyemMmblm Mogensim
GSM-tenedoHOB ¢ NPUMEHEHNEM ABYX CUCTEM FONOCOBONO BbI30Ba. YTOObLI MCKNIOYUTB HEXENaTEernbHOE B3auMOOeN-
cTBue mexay cetoto U GSM-TeneoHOM, B UCMbITAHUSAX NCNOSb30BaHbI ABa pasnnyHelX GSM-TenegoHa oT ABYX pa3HbIX
NPOU3BOAUNTENEN.

B ncneitannax ydacrteosanu 20 ncneiTatenen, He UMEBLLMX OMNbiTa UCNONb30BaAHUS CUCTEM FOJIOCOBOIO BbI3OBA.
Boibop ncneitateneun boin cbanaHcnpoBaH € y4eToM nona n so3pacta (Bospact ot 18 go 60 ner).

[o Havana ucnelTaHnMn ncnbiTatenn ObINMU O3HAKOMITEHB!I C PYKOBOACTBOM MNOMb30OBATENS CETEBOrO Oneparopa,
NpeaoCTaBNAOWEro yCnyrm ronocoBoro Bel3oa. Mcnbitatenn gomKkHbl BbiNv YnTaTbh PYKOBOACTBO B TeYeHne 10 MUHYT.
[Tocne 0byveHns ncnoliTatenen NPoOCUnm BolbpaTb 5 YenoBeK cpean CBOMX 3HAKOMbIX. IMeHa aTux niogen ncnosb3oBa-
NCb 4K yNpasBrisieMoro rofiocom Boi3oBa. [ lpenmyuwectBom 3ToM Npoueaypbl ABMAETCH TO, YTO UCTbITATENWU MPON3HOCAT
nmeHa 6e3 ownboK U 3aMUHOK, KPpOME TOro, BblOOpKa MMEH SABNSETCS Penpe3eHTaTUBHON, MNOCKONbKY COOTBETCTBYET
pearnbHbIM NONb30BaTENAM. KaXaoe ncnoitaHne BoIMONHANOCH B ABa 3Tana:

a) obydeHue cucTemMbl NO NSATU BbIDPaAHHBIM UMEHAM B COOTBETCTBUM C YKA3aHNSIMU B PYKOBOACTBE NONb30BaTENS;

b) npoBeaeHme NCNbITAHUW, BKITIOYAOLWMX B Ce05 NocnegoBaTenbHOE NPON3HECEHNE BCEX NATU UMEH B CNYy4YanHOM
nopsake.

B npouecce ncnbiTaHMM KaxXXabin NCMNblTATENb UCMNONb30Bar.:

- 1B€ CUCTEMbI FrOJTOCOBOIo BbI3OBA;

- aa GSM-tene®oHa;

- ABaBuga aBTomobumnbHoro wyma (80 n 110 km/4);

- ABE rpynnbi No AecsaAtb UcnbiTatenen (My>X4nHbl, XXEHLMWHbI).

[TocnegoBaTenbHOCTb U3BMEHEHNW YCITOBUW UCNbITaHU nogobpaHa Takmum obpasom (cuctema BblzoBa, GSM-Tene-
dOH, LWWYMOBbIE YCNOBUS), UTODOBI N3bexXaTb NPUBLIKAHMSA UCNbITATENS MPU CPAaBHEHUU CUCTEM BbI30BA.

B npouecce ncnbitTaHnm GuKkcnpoBanucb BpeMsS peakumm CUCTEMbI C MOMEHTa Havana Bbl30Ba BbIBPAHHOIO MUMEHWN

10 MOMEHTa COeMHEHNS, a TaKKe KONUYECTBO U BUAbl OLMDOK coeanHenus. [poueaypa nogcyerta bbina ocHOBaHa Ha
wrpadpHon cucteme. Npu Kaxxgom nocneaoBatefibHOM BbI30BE He ObINno wrpada, ecnu Tpebyemoe coeanHEHNE yaaBa-
NOCb NOCIe NPOU3HECEHUSA HYXXHOM KOMaHAbl. Ecnn ans coeanHeHns TpeboBanochb AONONHUTENBHOE B3AaUMOAENCTBUE C
nonb3oBartenem, ObINMKM NCNONB3OBaHbI crneaywme wrpadHble bannsl: NoATBEPXKAEHNE NMEeHN — 1, yaaneHne nme-
HN — 2, 3ameHa — 5, owmnbka obyveHna — 15. CpeaHee 3Ha4veHue WwTpadHbiX 6annoB 6bIN0 BbIYUCIEHO ANS UCMbITATE-
NS N YCNOBUN UCTIBITAHUN.
Pe3ynbTaThl UCNbITAHUW NpuBeaeHbl B Tabnuue A.1. OCHOBHOW MHTEPEC NpeaAcTaBNsAeT CpaBHEHME NMoKalaTeneu
OBYX CUCTEM ronocoBOro Bbl3oBa. [10CKONbKY cpeaHee 3HaveHue WwrpadHbiX bannoe ansa cuctemsl A coctasuno 3,1, ans
cuctembl b — 5,1, TO MOXKHO caenaTbh BbIBOA, YTO cuctema A yHKUMoHupyeT nydwe. OgHako ana gokasatenscrBa 3Toro
bbin NpoBeaeH ancnepcnonHbin aHanna (ANOVA), no3Bonsowmn OUEHUTb 3HAYMMOCTD Pa3nnynin 3TUX ABYX Pe3ynbTa-
TOB. Peaynbrar gncnepcuoHHOro aHanuaa rnokasarn, vto rno npegocraBrieHHOMY KONMMYeCcTBY COeAMHEHNN OBE CUCTEMDI
3HAYUMO OTIINYAKOTCH MO KONMUYECTBY YCNELHbIX COeAVHEHNIN C BEPOSATHOCTLIO OWNB60oYHOro pewenus p =0,03.

Cnegyowmm nokasarenem yHKUMOHNPOBAHUS CUCTEMbI ABITAETCH BPEMSA NONHOro coeguHeHus. CpegHee Bpemst
coegunHeHus coctaeuno 27,/ n 17,4 c ansacncrem Am becootBetctBeHHo. ccnegosanHne ANOVA nokasano, Yto sta pasHu-
La SBNAETCH CYLWECTBEHHON C BEPOATHOCTBLIO owmnbovHoro pewenuns p = 0,001. Takmm obpasom, No 3TOMy NokasaTento
cuctema b paboTaeTt nyywe.

Kpome Toro, 6biro nccnegoBaHo BNnsiHME Ha paboTy CUCTEMbI BCEX HE3ABUCUMbIX NEPEMEHHbIX (MON UCnbiTaTeNs,
KOMNeKT GSM n ypoBeHb WWyma). 3TN NCCNeaoBaHns HE NPUBEAEHbI B HACTOSIWEM CTaHAApTEe.

1)

) GSM — Global System for Mobile Communications (I nobanbHas cuctema mobunbHOW CBS3N).

Cucrtema «CBODOAHLIE PYKN».
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Tabnwuua A1 — Bpems coegnHeHns n nokasartenb OWNOOK cCOeANHEHNS YNPaBNSEMOro ronocom Bbl3oBa A5 ABYX

Cncrem
[Ton YCTPOUCTBO YpoBeHb Bpems CpeﬂHMﬁu YpoBeHb
Cucrema COeMHEHNS, LUITPpaPHON 3HAYUMOCTHU
ncnbiTaTens GSM LLyMma
C bann (3Ha4YeHune p)
A _ _ _ 24,7 3,
0,03
5 _ _ — 17,4 5,1
— MY>XCKOW — — 19.9 3,3
b 0,08
— XEHCKUW — — 22,2 4.9
— — A — 21,2 4,0
0,84
— — 5 — 20,9 4,2
— — — 80 Km/Yy 20,6 3,5
0,07
— — — 110 KM/ 21,4 4,7

A.2 [OuvktoBkKa. MHOrosiabiMHOe cpaBHEHMe CUCTEeMbI Ppe4eBOro BBo4a TEKCTA

[laHHbIM NpUMEpP KacaeTcs CpaBHEHUSA CUCTEMbI PEYEBOro BBOAA TEKCTa ANs NPUMEHEHUN ¢ BONbLLNM CITOBapeEM U
ans oTaenbHbIX crnoB. Cucrtema paspaboTtaHa ans NsaATU A3bIKOB (HEMELKUN, NCMAHCKUW, NTalNbsHCKUN, (PPaHLy3CKUN U
aHrnmncknn). Micnbltanms npoBoanIINCb N3rotoButenem. PesynbTtaThl 0nybnmnkoBaHbl B OTKPLITON NEYaTw.

Ncecneayemble CUCTEMBI PEYEBOIo BBOJA TEKCTA COCTOSANM U3 OAMHAKOBOIro 65a3oBOro nporpaMmmMmHoro obecneveHus,
HO Pa3NN4YHbIX CNOBaPEN U A3bIKOBLIX Moaenen. Becerga cnoXXHo cpaBHMBaATh CUCTEMbI, OCHOBAHHbIE HA Pa3lNUYHbIX A3bl-
Kax, TaK Kak CBA3aHHbIMM C $13bIKOM NEPEMEHHbLIMU CINOXHO ynpaensaTb. OCOBEHHOCTU A3blKa N pa3nnyHble 0byvalowme
MmaTepuanbl MOryT BIUATL HA NoKa3aTenn CUCTEMBI.

[Tpyn ncnblITaHUAX CUCTEMBbI BbIN UCMONb30BaH OAWH U TOT Xe TEKCT, NnepeBeJeHHbIW Ha 5 pa3nnyHbiX A3bIKoB. [lonorn-
HUTENBbHO ObIN BKIMIOYEH pa3gen n3 pykoBoACTBa NOSMb30BaATENSA CUCTEMbI PEYEBOro BBOAA TEKCTA.

[ns ncnbiTaHmn Ha KaXXaoM A3bIKe DbINM NMPUBNEYEHbI YEeTbIPE NONb30BATENSA, FOBOPSLLME HA POAHOM A3bIKE (OABOE
MY>XXHYUH U ABE XEeHWMUHbI). [TpoANKTOBaHHbIE peYeBbIE CUTHAN bl BbINK 3anNUMCaHbl U COXPAaHEHbI C PEKOMEHAYEMON TPAHC-
Kpunuuen ansa BbINONMHEHUA UCMNbITAHUU MO aBTOMATUYECKOU YNpaBige MOU KOMIMbIOTEPOM NporpamMme UCnbliTaHUU. ITO
NO3BOJIANO MOBTOPSATb UCMbITAHNE C OAHUM U TEM Xe YCTPOUCTBOM pPacno3HaBaHUS, HO C PasfiNYHbIMN HACTPONKAMM.
McnbiTaHmnsa npoBogunnch ¢ BO3MOXHOCTBIO agantauum CUCTeMbI K NoNb3oBartento. Agantaumsa — 3170 CBOUCTBO YCTPOU-
CTBa pacno3HaBaHus 0by4aTbCH Pacno3HaBaHUIO PEYn KOHKPETHOro nonb3osartens. Cncrema boina cgenada 4YacTuyHo
3aBUCUMOW OT rOBOPSILWLEro nonb3oBarens. McneiTanns Bknovanu B cebs aea pexmnma: c agantaunen n besnee. Npun ycno-
BUW OTCYTCTBUSA agantaynmn NCrnbiTaHUs NPOBOANITNCE C UCXO4HBbIMW 3aBO4CKUMIN PETNYNTUPOBKaAMW CUCTEMbI AN KaXXQoro
A3blKa U YeTBEPLIX UCMbITATENEN, TOBOPUBLLUX HA POOHOM A3blKe. B pexnme agantaumm ans ycTponcTea pacrno3HaBaHUS
ObINo NpoBeAeHO 0BYYEHME MO YETLIPEM TEKCTAM YEThIPEX Pa3NNYHbIX aBTOPOB, NOCIe Yero 6b1n1o NPoBeAeHO Pacrno3Ha-
BaHWE NATOro asropa. 310 6bINO NOBTOPEHO AN KaXA0ro aBropa.

[ToacueT ObIN BINOMHEH ANS YETbIPEX YyCNOBUNW: Be3 agantauumn, c agantaunen, gns cnoe, BKIMIOYEHHbLIX B CIOBapb,
N Ans BEPOSATHOCTU oMOpoHu4Yeckon owmnbkn. O4eBnaHO, YTO agantaumsi A0MKHA ynydaTb pacno3HaBaHuUe TEKCTA,
OAHAKO OHA TPEDbyEeT HEKOTOPLIX YCUINMNK ANs 0byveHnsa cnctembl paboTe C KOHKPETHLIM HENOBEKOM. TakxXe npeacraBnseT
NHTEPEC onpeaeneHne nokasartens padboTbl A4Ns CMOB, BKNOYEHHbIX B CMTOBAPb. ITOT NOKa3aTeNb Xapakrepuayet paborty
CUCTEMbI C U3YYEHHBIM MaTepMarnom.

OmMooHbI (CNoBa, KOTOPbIE UMEIRT 0AHY DOHONOMMMYECKY0, HO Pa3Hyo opdorpaduyeckyro QOpMyY, UMEIOT NOXOXEE
3By4YaHue, HO MULYTCS Mo-pPasHOMY) AOIMKHbI ObIiThb BbISIBITEHbI 13bIKOBOW MOAENBIO.

HekoTopble pe3ynbTaThl 3TOro nccnegoBanusi npueegeHsl B Tabnuue A.2. O4eBUaHO, YTO BO3MOXHOCTbL agantaunm
OAEeT CYyWEeCTBEHHOE YBENNYEHNE NMPOU3BOANTENBHOCTU CUCTEMbI. BNnsiHMe s13biIka HA UHTEHCUBHOCTB MNOSIBNEHNSA OLLNBOOK
pacno3HaBaHUs CINOB TaKXKe sBNsieTcs 3Havmmbim (p =0,01).

HemeuKnn A3blK HAMHOIO CINOXHee noaaaeTcsH pacno3HaBaHUo, YeM UTANbAHCKUW UMM aHTMUUCKUIA. [N HeMeUuKoro
A3blKa npeaernbl pacrno3HaBaHUs ¢ OOAHUM U TEM Xe pasMepoM CroBaps HAMHOIO MeHbLUE, YeM AN aHMUUCKOro, n3-3a
HaNMM4Ynsa MHOXECTBA NPUMEHSEMbIX POPM CITOB B HEMELIKOM S3bIKE.

Tabnwua A2 — VIHTEHCMBHOCTb NOSABIEHUS OLLMDOK CNOB CUCTEMbI PEYEBOIO BBOAA TEKCTA AN HEKOTOPbIX YCNOBUY
3KCMEePUMEHTA B 3aBUCUMOCTM OT SA3blKa U Hann4umns oby4veHus

A3bIK
YCnoBus 3kCnepumeHTa
Hemeukuin cnaHcKkmnu MTanbAHCKMA ®paHuUy3CKMK AHIMTMNCKUIA
C agantaunen 82 36 89 34 37
be3 agantauuu 87 89 02 87 01
C apantauuen, cnoBa n3 cnoBaps 01 02 04 88 01
OmMooHn4YecKkmne onbKn 22 25 17 73 25
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[MpunoxeHve B
(cnpaBo4HOe€)

Kputepumn kavyectsa paboTbl

Cucrema pacno3HaBaHUs BbipaXkeHUn BKNo4YaeT B cebsi cucTtemMsbl, pa3paboTaHHbIe ANSA CIOB, YCTHbIX KOMaHA, TEeK-
CTOBbIX CTPOK, MONb30BAaTENEN U A3bIKOB. TEXHUYECcKasi OLEHKa (T. €. nabopaTopHasi OLEHKA) CUCTEM pacno3HaABaHUSA peyn
OObIMHO MCNONb3YEeT MHTEHCMBHOCTL Pacno3HaBaHMs Kak nokasatenb kadectBa paboTtel. B CBA3M € STUM MCNONb3YIOT
MHTEHCUBHOCTb OWKNBOK. [104 TOYHOCTBIO MOHMMAIOT KONMMYECTBO OLLINMDBOK KaXKaoro Tmna (OTKIOHEHUS, NMOXHbIW BBO, NOX-
Hasa TpeBora). BmecTto 06wero nokasarens ka4ectea paboTbl CUCTEMbI PaAcno3HaBaHUA MOXET ObITb NCNONMB30OBAHO (A4S
CUCTEMbI pacno3HaBaHUsA peyn) OTKINOHEHNE HecnoBapHbIX cnoB. HecnoeapHoe cnoso (O0OV) — 310 €NoBO, CkaszaHHoe
NoNb3oBaTenem, Ho He BKITIOYEHHOE B cnoBapb cuctembl. CnegoBatenbHo, OOV He MOXeT ObIThb pacno3HaHo NpasuIbHO.

[Tpyn NpobNeMHO-OPNEHTUPOBAHHOW OLEHKE FOTOBOW CUCTEMbI NMOTEHUMaANbHbIMU MOMb30BATENAMU KPUTEPUN
KavyecTBa paboTbl cncTeMbl 0ObIMHO CBSA3aHbl C 3aJaHUEM, T. €. KONMMYECTBOM YCNELUHbIX COeAUHEHWNWN, BPEMEHEM COEN-
HEHUS N ncnpaenenns owmnbok. CucTembl C APEBOBNAHON CTPYKTYPOU BBOAA MOTYT BbI3BaTb 4E€30PUEHTALMUIO MONb30BaTE-
Ns1 OTHOCUTENbHO NPOrHO3a O 3aBeplueHnn 3agaHus. [lonb3oBaTenb AOMKEH ObiTb OCBEAOMITEH O COCTOSAHUN CUCTEMBbI.
CuTyaunoHHasi OCBEAOMITEHHOCTb UIPaeT BaXXHYO POIb 4151 YCNELWHOro 3aBep lWeHus 3agaHnsi Unu, B criydae owmnbok, Ans
ncnpaeneHns ownboK.

MHTEHCMBHOCTL OLUMBOK pacno3HaBaHUs CNoB HaxoasT No opmyne

w=l+d+8, (B.1),
N

rae W — MHTEHCUBHOCTb OLWMDOK pacno3HaBaHus Cnoe;
| — KONW4YeCTBO BBEAEHHbLIX CUMBONOB {CINOB);
d — KONMM4YeCTBO yaaneHun,;
S — KONU4YEeCTBO 3aMeEH,
N — KONn4ecTBO CIOB.
MHTEHCMBHOCTB OLUMBOK pacno3HaBaHUS CIOB MOXET DbITb Bblpa)KeHa TakXe B npoueHTax. CtaHgapTHOE OTKNOHE-
HUe w (S,,) pacCcYnTbIBaIOT No popmyne

sw=\/w(1h;w)_ (B.2)
bubnuorpadcgus
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