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Metox anmpoKCUMAaNWK WCTONB30BaH Ui W3YYCHHUS TIACHBIX 3BYKOB PEUd
YCJIOBCKA. HOKEI?)&HO, 4YTO B CIICKTPC IJIACHBIX 3BYKOB HNPHUCYTCTBYIOT MOJYUCIIBIC
(ot 0GazoBoi) Hecymme dYacToThl. OOHapy>XeHbI HOBBIE (DA30BBIE KPHUTEPUU
pasnuueHus ojed mo 3Bykam peuu. [lokazaHo, 4TO OIMyOJIMKOBAaHHBIE paHee
(ha3oBbIe KPUTEPHH SIBIISIOTCS CJICACTBHEM HOBBIX, NMPHUYEM JUCTIEPCHH HOBBIX
KPpUTCPUCB — CUCTCMATUUYCCKHU MCHBIIC, YCM AUCIICPCUH NPCIKHUX. HpI/IBOIISITCH
TaOIHIBI ¥ TPadUKH, HUTIOCTPUPYIOLIHE TTOTYYCHHBIC PE3YIIbTATHL.

KiroueBble croBa: aBTOMAaTH4ecKOE pacliO3HaBaHHE Peyd, WACHTH(GHKALUS H
BepHu(pUKaLUs TUIHOCTH

BBEJIEHUE

OpHoil U3 3a/1a4 COBPEMEHHOM aKyCTHKH SBIISICTCS 3aJlaua KOMIIbIOTEPHON BepU(pUKAIIIH
U WICHTU(UKAUKN JUYHOCTH MO Tosiocy. Pemienue sTod 3agayd, B YAaCTHOCTH, JANO OBl
BO3MOXHOCTh HMJICHTHU(UIIMPOBATh JUYHOCTh HA YPOBHE, HMEIOLIEM JI0Ka3aTeIbHYIO
IOPUIMYECKYIO CHIIy TOJ00OHO TOMY, KaK B HACTOSILEE BPEMs HMEET HIOPUAMYECKYIO CHITY
UICHTU(QHUKAIMS JTUYHOCTH MO OTIeYaTkaM majiblieB. OnHAKO, HECMOTPS HAa 3HAYUTEIbHBIC
yCWJIMS, 3Ta 3ajlaya elle JajeKka OT 3aBepllieHus Noja «kiou». Tak, B [1] oTMeueHo, 4To
«Pacrio3HaBaHue nuIa, rojioc KOTOPOro 3BYYHUT Ha (oOHOrpaMme, sl LIEJe YrOJIOBHOTO
CyZIOIIPOM3BOJICTBA MOYKET UMETh TOJBKO BEPOSTHOCTHBINM Xapakrep». B [2] yka3zaHo, uTo
«CTIELMAIbHBIA TECT C NMAPHBIM CPAaBHEHUEM PEUYEBBIX CUTHAJIOB UIUTEIBHOCTBIO 5 CEKYH[
nokazan 53% TnpaBUIBHOTO pacmo3HaBaHUs (poHeTHCTaMH». 3HAYMMOCTb PEIICHUS STOU
3a/1a4, COBPEMEHHOE COCTOSIHME BOIPOCA, MEPCIEKTUBbI PEILIEHUS BECbMA IIOJIHO M3JI0KEHBI
B [2].

B Hacrosdmem wucciaenoBaHMM TPOJOJDKACTCS H3y4yeHHE (PAa30BbIX 3aKOHOMEPHOCTEH
3BYKOB pe4M uesoBeka, HayaTtoe B [3]. Kak XxopoI11o U3BeCTHO, yXO Y€JI0BEKA HE pearupyeT Ha
(a3pl OTAECTBHBIX MOJ], COCTABIISIONINX 3BYK. Ecii OBl 3TO OBLTO HE Tak, TO YEIOBEK, CKOpee
BCEro, He cMor OBl pacro3HaBaThb peyb, NPOU3HOCHUMYIO KEM-TO IO TeleBU30pY,
paZuONPUEMHHUKY, TeJIe(OHyY, TaK KaK TaKhe KaHaJbl CBSA3M BHOCSIT UCKaxxeHUs B (a3bl. Hamo
nojaraTb, YTO pearupoBaHue Ha (as3pl TaKKe YCIOXKHUIO Obl MOHMMAaHUE pPEYH OJHOTO

4ejoBeKa APYIMM, WIM Jaxke BooOLIe caenano Obl 3TO HEBO3MOXHBIM. OJHAKO M3 3TOro
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HUKOMM OO0pa3oM HE CIEeAyeT, YTO B HPOUSHOCUMBIX 3BYKaX HET HHUKAKUX (a3oBBIX
3aKOHOMEPHOCTEH — 3ByKHU Beb MPOU3HOCATCA JPYTMMH OpraHamMH 4eloBeKa.

Kak xopomio u3BecTHO, 3ByKOBble (DYHKIIUHU IIACHBIX 3BYKOB MPEJICTABISIIOT 000 cyMMy
CHHYCOHJI C MEJIJICHHO (TI0 CpaBHEHUIO ¢ 0a30BOM YaCTOTON) MEHSIOIMMHUCS TTapaMeTpamMu —
aMIUTUTy1aMH, 4YactoTamu, ¢azamu. B [3] Obulo moka3zaHo, YTO /I TJACHBIX 3BYKOB
CYILLIECTBYIOT OIpe/ieJICHHbIe KOMOMHALINY MeXy (ha3aMu MOJ, YHUKaIbHbIE JJIs 3ByKa U JUIs
TUKTOpa. DTH KOMOWHAIIMU UMEIOT BUJL

2=2.0-2.9 (1)
[pH YCIOBHU
=27 @)

3neck @, 0, — da3sl MOA HOMEp I, j. DTO JAaET OCHOBAHMS HANEATHCS, YTO MOXKHO OyIeT

pa3zpaboTaTh CUCTEMY MJACHTHU(PHUKAUUU U Bepu(UKALMU JIUYHOCTU IO TOJOCY, OCHOBAHHYIO
Ha ($a30BbIX XapaKTepUCTUKaX 3BYKOB peur. C Ipyroil CTOPOHBI, MOCKOIBbKY YXO YeJlIOBeKa He
pearupyet Ha ¢a3bl, TO IS 3TOHAMEPEHHOTO 3BYKOMOJIpa)kaTesl, KaKUM Obl TaJaHTIMBBIM
OH HU ObUI, JODKHO CTaTh CIOPOPU30OM TO, 4YTO €ro MOXKHO OyIeT OTJIWYUTh OT
«TPaBUIILHOTO» HOCUTEIS IOJI0CA.

PesynpraTel [3] mosydyeHbl METOAOM ammpoKcuManuu [4-5], BBIABHHYTOIO Kak
aJbTEepHATHBA METOay TpeoOpasoBanuii Dypre. MeToa anmpoKCUMAaIud TPUMEHSETCS IS
paznokeHus (MOYTH) MEPUOANYECKUX (QYHKIUN U UX CYMM Ha OTJEIbHbIE MOJIbI U OCHOBAH
Ha (yHKIIMOHAJIE

n 11 11 n—1
S= 2—1: (¥ = by = kZ;, ay sin(@,i) — ;bki cos(@, 1))’ + a; (by,; = bo,m)2 +

L on-l h n-l
az z (bk,i - bk,i+1 )2 + az Z (ak,[ i in )2 ’

k=1 i=1 k=1 i=1

; 3)

TAC y; — alllIpOKCUMHUPYyCMasi (pYHKI_II/IH, 3a/laHHasgd CBOMMHU 3HAYCHUAMU B 77 PABHOOTCTOAIINUX
TOYKax, a KOM6I/IH8.I_[I/I$I

ll ll
by + Y a, sin(w,i)+ Y b, cos(a,i), i=1.n 4)
k=1 k=1
BxoJsmIas B (3) — annpokcuMupyromas QyHKIus, dy;, by — qperdyrolme aMIUIUTy A6l CHHYC-
U KOCHHYC- BOJH, by; — npeiidyromiee Hadyano oTcueTa, /, — KOJINYECTBO alpOKCUMHUPYIOIINX
MOJ, @, — UX HECyILlUE YacTOThI.
HaGop Hecymmx wacTtoT @, B [3] Ha3BaH JOBSIIEH CeTh0. BpIumMCnAs dYacTHBIC

npou3BosHbe GyHKIMOHANA S 1O @, u b,;,b,, ¥ IpUpaBHUBAs UX HYJIO, ITOJIYIaeM CHCTEMY

JUHEWHBIX aNreOpanvdecKuX YpaBHEHUN OTHOCUTEIBHO Ipel(yromux amIUIUTya CHHYC- U
KOCHHYC- BOJIH, U Jpelidyroiero Hayana orcuera. PemuB 3Ty cuctemMy, MOXHO 3aTEM HalWTH
da3bl Mon. HaiineHHble pereHuss MOXHO Takke mojactaBuTh B (4). Ilapel cmaraembix (4),

B. B. MutaHok
K npobneme ngeHtndumkaumm n sepndukaumm nMYHOCTU No Ha3oBbiM XapakTepUCTUKaM 3BYKOB peuun
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COOTBETCTBYIOIIUX OJHOM W TOH e Y4acTOTe, 00pa3yIoT OTIeNbHbIe MOABl. CyMMy BCEX MOJ
U Jpelidyromiero Hayaia OTCYeTa €CTECTBEHHO HAa3BaTh BOCCTAHOBJICHHBIM 3BYKOM.

[Tpu rpadudeckoM OTOOpaKEHUH W3yYaeMbIX CHTHAJIOB Ha DKpaHE MOHHUTOpA OKAa3aJioCh
yAOOHBIM COIIOCTaBIISATh BEJIWYUHY I, HUcCHonb3ytomytocs B (3) u (4), 3HAYCHUIO X-
KOOpIMHATHI THUKCENsA. B HacToseM WCCIeIOBaHMM MAacHITad 4acTOT BBIOpaH TaK, YTO

3HAUEHUIO YacTOThl @, =1 cooTBeTcTBYeT (u3ndeckas uyactota 44100/(2m)=7019 I'epu. B

ATOM clly4ae, MpU MPOPHUCOBKE HA SKPAHE MOHUTOPA CHHYCOUJAIBHOTO CUTHAJIA, OTCHSATOTO
npu yactore auckperusauuu 44100 repu, u3MeHEHHE TOPU3OHTAIBHOW KOOPAUHATHI HA OAUH
MUKCEIh COOTBETCTBYET H3MEHEHHIO a3kl Ha | paauaH.

[Tpu mpoBeaeHUN HACTOSIILIETO UCCIIEIOBAHUS UCTIOIB30BaHBI T€ K€ caMble JaHHBIC, OT TE€X
K€ PECIIOHJICHTOB, 4TO U B [3].

1. TIPEUMVIIECTBA METOJA AIIIIPOKCUMAILIMA

[To cpaBHenuto ¢ meTogoM mpeoOpazoBanuii Dypre METOA aNMPOKCUMAIIMH HUMEET P
npeuMylIiecTB. B 4acTHOCTH, HaXOJUMBbIE METOAOM aIPOKCUMALIMKA YaCTOThl HE MOIYYaroT
HUKaKOIo YUIMPEHHUs BOOOIIE, HET W (anplIMBBIX MakcUMyMoB. C MOMOIIBIO MeToJa
annpoKCUMaluy ObUIM MOJyYEHbl U NMPHUHLMIINAIBLHO HOBBIE pe3yibTaThl. Tak, B [6] Obuio
MOKAa3aHO, YTO JUJISl 3BYKOB «3», «3b», «K», «0Kb» cyiecTByIOT Hecylue 4acToThl, paBHbIE
0.5, 1.5, 2.5 u T.1. oT 06a30BOH. DTO BBI3bIBAET HEOOXOAUMOCTb MEPEHYMEPALUU HACTOT —
€CJIM 4acTOThl HyMEpOBaTh B MOPSAJKE BO3pacTaHus, TO 0a30BOM 4acTOTOW Temeph CleayeT
CUMTATh YaCTOTY MOJbI HOMED 2, YTO U MPHUHSITO B HacTosel crathbe. HoBble ke 4acTOThI
MOYKHO Ha3BaTh TONyHeNbMH (OT 0a30Boif). VHTEHCHBHOCTH MO/, COOTBETCTBYOIIUX
HOJYLIENIbIM 4acTOTaM, B CPEJIHEM HAMHOI'O YCTYNalOT HHTEHCUBHOCTSIM COCEIHUX MOJI.
[ToaTroMy OHUM 1 HE BUAHBI Ha cieKTporpamme dypee.

B cBm3u ¢ tem, uro s 3BYKOB «3», «3b», «K», «)XXby» BbIsIBIEHO CcylecTBOBaHME
HOJYLENBIX YacTOT [6], BOSHUKAET MPEANOI0KEHHE O TOM, YTO TO K€ CaMOE€ MOXKET UMETh
MECTO W Ui TJAcHBIX 3BYKOB. Ecimu 3TO Tak, TO mpu J00aBIIEHUH B JIOBAIIYIO CETh
MOJYLENBIX YacTOT, MOJbI, COOTBETCTBYIOLIME 0a30BOM M KpaTHOM €l yacToTaM, CTaHyT
BECTH Ce0s TPOIIIE 3a CYCT TOTO, YTO 32 «BCHBIIIKN» [6], OTBETCTBEHHOCTH 32 KOTOPBIC paHee
BBIHYKJCHHO Opanu Ha ce0s 0a3oBas M KpaTHbIE €M 4YacTOThl, Tenepb OyayT OTBEuYaTh
MOJTyIIeJIbI€ YaCTOThL. DTO MPEANONI0KEHHE MOATBEPAMIOCH (pHC. 1, 2).

To »xe camoe MMeeT MECTO W JJii JPYIHMX 3BYKOB U pecrnoHAeHTOB. (CienoBaTelbHO,
MOJIYIIEJIbIE YACTOTHI PEAIBHO CYIIECTBYIOT U JIJIS TJIACHBIX 3BYKOB.
Janee, MeToa anmpoKCUMAIlMU TMO3BOJIMI O0JIee TOYHO OMpeAeNsaTh CIeKTp CUrHana. Tak,

Ha puc. 3 IpeACTaBJI€HAa YCPEIHEHHAs CIIEKTpOTrpaMma 3ByKa «Y», pecioHaeHT Ne 1.

B. B. MutaHok
K npobneme ngeHtndumkaumm n sepndukaumm nMYHOCTU No Ha3oBbiM XapakTepUCTUKaM 3BYKOB peuun
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BpEMA

CHHYC-amMnnTyaa

Puc. 1. Cunyc- ammnutyzaa nepsoit Moasl (0=0.023) 3Byka «A», pecrionieHT Nel,
MOJTyY€HHAas JIOBAIIEH CEThIO, HE YUUTHIBAIOIIEH TPOMEKYTOUHBIX YaCTOT

EpemMa

CHHyC-amMnnKTyna

Puc. 2. Cunyc- ammuryzaa sropoit Mmoasl (0=0.023) 3Byka «A», pecionaeHt Ne 1,
MIOJIy4Y€HHAas JIOBSIIEH CEThIO, YUUTHIBAIOLIEH MPOMEKYTOUHBIE YACTOTHI
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Puc. 3. Ycpennennas ciektporpamma 3ByKa «Y».

B. B. MutaHok
K npobneme ngeHtndumkaumm n sepndukaumm nMYHOCTU No Ha3oBbiM XapakTepUCTUKaM 3BYKOB peuun
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Jns monyveHus ycpeaIHEHHOW CHEKTPOrpaMMBbI 3ByKOBasi KpUBas 3ByKa «Y» paspes3asiach
Ha (pparmentsl uHOM 1000 TOYek Kaxkblid, ¢ mepekpbiTieM B 50%. bbutio nmomydyeno okono
200 ¢pparmMeHTOB, BHIYUCISIIUCH UX CIIEKTPOTPaMMBbl, CIIEKTPOTPaMMbl YCPEAHSITUCH 110 BCEM
dparmentam. Ha ycpenmneHHoit cmekTporpamme (puc.3) BHUIHBI YETKHE JIMHUH,
cootBercTByromue yacroram 0.026, 0.052, 0.078 (B Hammx eIWHMIIAX) U HE3HAYUTEIHLHOE
noanasaTHe Ha ydactke oT 0.7 mo 1.6. Ilomynensle 4acTOTh HE BUAHBL. UTOOBI pa3oOpaThes C
MOHATHEM, MacIITad 1Mo BepTuKaau pactsaeMm B 100 pa3 (puc. 4).

Ha puc. 4 Buansl nuHuM, cooTBeTcTBYIOIME yactotaM 0.762, 0.791, 0.922, 0.950, 1.136,
1.250, 1.322, 1.575. Otu 4actoThl, BMecTe ¢ paHee HaijeHHbIMH yacTotamu 0.026, 0.052,
0.078 mpuCyTCTBYIOT B CHEKTpE 3BYKa «Y».

Tenepb cocTaBUM JIOBSIIYIO CETh U3 3-X YaCTOT, MOKAa3aHHBIX Ha puC. 3, J00aBUM K 3TUM
YacTOTaM TMOJIYLIETbIE YacTOTHI, U MPOBEJEM PA3I0KEHHUE H3y4aeMOro 3BYKa MOJYyUYEHHOU
cetpto. [locme 3TOro BOCCTAaHOBUM 3BYK «Y», W pe3yJbTaT BOCCTAHOBJICHUS BBIUTEM U3
UCXOIHOTO 3ByKa. T0, 4TO OCTAJIOCh MOCIIE BEIYUTAHUS, IOABEPTHEM TTpeoOpa3oBannio Dypre
(puc. 5).

B nomnonnenue k yactoram, 0003HaYECHHBIM Ha PUCYHKaX 3 U 4, Ha pHUC.5 BUIHBI YaCTOTHI
0.292, 0.501, 0.711, 1.036, 1.074, 1.426, 1.696. Bce 3Tu 4acTOTbI, BMECTE C IMOIYLEIBIMU
ygactotamu 0.013, 0.039, 0.065 Takxe MPUCYTCTBYIOT B CIIEKTPE 3BYKa «Y».
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Puc. 4. To xe camoe, 4TO U Ha puUC. 3, TOIBKO BEepTUKATIbHBINA MaciTad pacTsanyT B 100 pa3

B. B. MutaHok
K npobneme ngeHtndumkaumm n sepndukaumm nMYHOCTU No Ha3oBbiM XapakTepUCTUKaM 3BYKOB peuun
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Puc. 5. Cnektporpamma pa3HOCTH HCXOJHOTO 3BYKa «Y» U BOCCTAHOBJIEHHOI'O 3ByKa «Y»

2. ®A30BbIE KOMBMHAIINN

Kak BBISICHWIOCH TPH MPOBEJCHUN HACTOSIIETO MCCISIOBaHUs, CYIIECTBYIOT ele Ooliee
dbyHnamenTanbHble (pa3oBble KOMOWHAIIMY, HeXxenu komOnHanuu Buda (1). BBenem monsitue
HOPMHUPOBAHHBIX (a3 wemubix MO (IS JIOBSAIMIEH CETH, COIACPIKAIICH MOTYIICNIbIC YaCTOTHI).

OHU BBIYUCISIOTCS 110 hopMyIie

' (DZI{

Do = P 5 kzl..., (5)

rze 2k — HoMep MOJIbl, BEpXHHUH IITPUX Y 3HAa4UKa (a3bl 03HAYAET €€ HOPMUPOBAHHOCTD, IIEJI0C
qucio k B (5) MOXET mpUHUMATh 3Ha4YeHHS B uHTEepBaiie 1-7. bombmue, yuem 7, 3HaueHUs k
HE)KEJIaTeNIbHbI, TAK KaK C POCTOM HOMEpa MOJbI BO3PACTaeT 3HAUYECHUE OIIMOOK B BBHIOOpPE
0a30BOil 4acTOTHI, YTO MOXET NMPUBECTH K ckaukam ¢a3. Huwxe npuBenem aBa mpumepa
MIOBEJICHUST HOPMHPOBAHHBIX (Da3 B 3aBUCUMOCTH OT BpeMmeHU. HopmupoBaHHbIE (a3bl 1is

APYrux 3BYKOB U IJId APYTHUX PECIIOHACHTOB IPUHIUIIMAIIBHO BBITJIALAT TAK KC.

B. B. MutaHok
K npobneme ngeHtndumkaumm n sepndukaumm nMYHOCTU No Ha3oBbiM XapakTepUCTUKaM 3BYKOB peuun



DNEeKTPOHHbIN XypHan «TexHuyeckas akyctmka» 2015, 7 7 (12)

10000 20000 30000 40000 50000 50000
| | | | | |

BpeMA, OTCHETOR

10—

15

pagran

Puc. 6. HopmupoBansnsie a3br ueTnbix moj. Peciongent Ne 9, 3Byk «bl», 6a3oBas uactora 274 I'm.
Yacrora quckperusanuu 44100 I'u. @a3bl pa3HbIX MOJ UMEIOT Pa3HbIN 1BET
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Puc. 7. HopmupoBannsie (ha3bl ueTHbix MoJ. Pecionaent Ne 4, 3Byk «9», 6a3zoBast yacrora 105 'm.
Yacrora quckperusanuu 44100 I'u. @a3bl pa3HbIX MOJ UMEIOT Pa3HbIN LBET

Kak Bumno u3 pucynkoB (6) u (7), HOpMUpOBaHHBIE (Da3bl YETHHIX MOJ TOKA3bIBAIOT
OJIMHAKOBYIO NWHAMUKYy. PaccrosiHue MeXIy HOPMHPOBAHHBIMH MOJAMH TMPAKTHYCCKH HE
3aBHCHUT OT BpeMeHH. TO €CTh, MOXHO CUMTaTh, 4TO (pa3a OJHOM M3 MOJ Kak Obl YIPaBIsSET
MIOBEJICHUEM OCTAJIbHBIX. ECTECTBEHHO NPEAIOIIOKUTh, YTO MOION-BOIAMTEIEM SIBISICTCS
0as3oBast M0oza, TO ecTh Moma Ne 2.

PaccrostHust Mexly pa3iMdHbIMH HOPMHUPOBAHHBIME (ha3aMu YETHBIX MOJ M (ha30il MOJIbI

Ne 2 BeIpaxarotcs hopmymoi

Y, =%—¢2, k=1.7. (6)

B. B. MutaHok
K npobneme ngeHtndumkaumm n sepndukaumm nMYHOCTU No Ha3oBbiM XapakTepUCTUKaM 3BYKOB peuun
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OTH BBIpOXEHHMS M IpPHUMEM Telepb B KauecTBe HOBBIX Kpurtepuen. llpexne Bcero,
oTMeTHM, 4To (pasoBbie Kpurepuu (1) m HOBbIe KpuTepuu (6) cBs3aHBI MeXAy coboil. Tak,
Harpumep, oAuH U3 KputepueB (1) MoKeT OBITh MpelnCcTaBlIeH Kak JMHeWHas KOMOMHAlus
Kputepues (6):

@, =20, + @5 =4, —%)—3(% —%)- (7)

AHaJOrMYHbIE PA3JIOKEHHUS MOXHO MPOBECTU U IS APYTrUxX Kputepues Buza (1). Takum
obpaszom, kputepuu (1) sBastOTCS crneacTBueM kpurepueB (6), U, Hao00poT, Kputepuu (6)
SBIISIIOTCSI OoJiee TITyOWHHBIM YpoBHEM KpuTepues (1).

HecnoxHo mokasate, yto kputepuu (6), Takke kak u Kputepuu (1), ycTOHYMBBI MO
OTHOIIIEHHUIO K CIBUTY Hayaja BPEMEHHU U K HEOOJIBIIIUM OITMOKaM BbIOOpa 0a30BOI YaCTOTHI.
Jloka3aTenbCTBO JIETKO MPOBOAUTCS TEM K€ CIIocoO0M, 4To U B [3].

[TockonbKy (a3bl SABIAIOTCA NEPUOAMYECKUMU BEIMUYUHAMU C TIEPUOJIOM 27, TO KPUTEPUU
Yk ABISAIOTCS EPUOINYECKUMHE BETHUYUHAMHY ¢ iepuogamu 2z/k. U3 (6), B 4aCTHOCTH CeAyeT,

yro Y1=0.

3. OBPABOTKA OIIBITHBIX JAHHBIX

3BYKOBBIE KPUBBIE 3BYKOB «A», «O», «O», «¥Y», «bl» monyuennsix ot 11 pecrnoHneHToB
(ucronp30BaHbl TE K€ JaHHbIE, 4TO0 M B [3]), MOABEpraiuch pasIOKEHHUIO HAa MOJBbI,
BBIUUCIIUIMCE (Da3bl MOJ, KpUTepuu Yj, MOCIe 4ero KpUTEpUH YCPETHSUIUCh IO OTpe3KaM
qmHoi B 500 Touek. Pe3ynbraThl ycpeaHeHMs NMpUBOAMIMCH K uHTepBany [0, 27] , mocie
Yero Mo 3THUM JaHHBIM COCTaBJSUIUCh TUCTOTpaMMbl. M3-3a orpaHH4eHHOCTH 0O0beMa CTaTbU
NPUBEJEM PE3yJbTaThl JUIIb 10 OAHOMY M3 PECIIOHJIEHTOB M JIMIIb IO OJHOMY U3 3BYKOB
(puc. 8).

['ucTorpammsl kputepueB Y>-Y7 Ha puc. 8§ pa3HeceHbl 10 BEPTUKAIN, HAYUHASL C KPUTEPHS
Y, (tak kak Y| Bce paBHO TOXAecTBEHHO paBeH (), CBepXy BHHU3, IO OUEpPEAN UX HOMEPOB.
I'opuzonrtanehelii uatepsai [0, 2z] pactaHyT B 100 pa3. Tak kak MIMEET MECTO COKpalll€HHAas
HNEPUOTUYHOCTb KpUTEPUEB Y (IO CPaBHEHUIO C 27), TO HA KaX10M U3 TOPU30HTAIBHBIX OCEH
HOSIBWJIOCH HECKOJIBKO TPYNIUPOBOK OTJIMYHBIX OT HyJIsl 3Ha4eHHH ructorpaMM. Ilockombky
KaXK/1asi U3 TPYNIHPOBOK OCH OINKMCHIBAET OJHY M Ty ke (PU3UUECKYIO CUTYaIHI0, TO UMEET
CMBIC]I YCPEIHUTh BCE IPYNNUPOBKU OCHU. Pe3ynbpTaThl ycpeaHeHui ObLTHM pa3HECeHbl Ha
puc. 8 o MecTaM NpeAbIAYIIEro HaX0XKIeHUs TPYNIHUPOBOK.

IIpuBeneM Tenepb COBMECTHBIE TMCTOTPAMMBI JJIsl TPEX PECHOHIEHTOB OJHOBPEMEHHO
(puc. 9). B ToMm >xe mopsiake, YTO U Ha PUC. 8, TUCTOTPAMMBI Pa3HBIX KPUTEPHUEB PA3HECEHBI

M0 BCPTHUKAJIH. Bce PECIIOHACHTEI, TUCTOIpaMMbl KOTOPBLIX MNPCACTABJIICHBI Ha PHC. 9, -
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KEHIIUHBI, C OJM3KUMHU O0a30BBIMH 4YacTOTaMH. OTH THCTOTPAaMMBI MOTYT OBITh
UCIIOJIb30BaHBI JIJIS1 pa3IMueHuUsl STUX PECIOHJEHTOB 110 IPOU3HOCUMOMY UMH 3BYKY A. Eciu
Kakoii-Tro oOpazer; kputepus Y, uMeet, Harpumep, 3HaueHue 0.2, To 3ByK ObUT MPOU3HECEH
pecriongenToM Ne 7, ecnu 3TOT kputepuid umeer 3HaueHue 0.17, To 3ByK ObLI MPOM3HECEH
pecniorgeaToM Ne 10, eciii 3TOT KpuTepuid UMeeT 3HadeHue 2.34, TO 3BYK OBUI MPOHU3HECCH
pecrionienToM Ne 10. Hy, a ecnu kputepuit umeer 3Hauenue 0.3, To 3ByK ObLI MpOHU3HECEH
KEM yroJHO, Kpome pecnoHaeHtoB 6,7, 10. Ha puc.9 BugHO, 4TO CYHIECTBYIOT 30HBI
YaCTHUYHOTO NEPEeKpbITHsl TucTorpamm. Tak, ecnu kputepuil Y, nonan B uHtepsai [1.89,1.92]
TO MOXXHO JIMIIb YTBEPXKIaTh, YTO 3BYK OBLIT MPOHM3HECEH He PECHOHJAEHTOM 6, a BOT
paznmuueHue pecrnoHAeHTOB 7 W 10 MOXeT OBITh MPOBEACHO C JIMIIb C HEKOTOPOM
BEPOATHOCTHIO. J[7151 GoJee HaIeKHOTO MX pa3IMuEHUsl MOKHO MCIOJIb30BaTh KpUTepuu Y3-Y7

WIN ApYTHE 3BYKH.
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Puc. 8. 'mcrorpamMmer (ha30BBIX KpUTEPUEB 3BYKa «A» B UCIIOIHEHNH pecriorieHTa Nel0

[IpuBenem HIWKE TaONUIBI YUCIOBBIX XapaKTEPUCTHK pacIlpeleieHuil KpUTEpHEB,
HOJYYEHHBIX NpH aHaiu3e OOJBIIOro yuciaa oOpas3loB 3ByudaHus. M3-3a orpaHudyeHHOCTH

o0beMa CTaThbu JaHHbBIE MPUBEIEHBI TOJIBKO MO pecrnoHAeHTY No 1 U TOJBKO MO 3BYKY «Ay.
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Puc.9. 'ucrorpammel (ha30BBIX KPUTEPHUEB 3BYKA «A» B HCIIOTHEHUU PECTIOHACHTOB Ne 6 —
KpacHble uHuH, No 7 — 3enenbie iuaun, Ne 10 — cuHUe TUHUA

Tak kak B mpolecce 3By4aHusi 0a3oBas 4acToTa 3BYKa CJIETKa MEHsUIach, TO JUIS
pasyioKeHus! PparMeHTOB 3BYKa HA MOJIbl UCIIOJIb30BATNCh HECKOJIBKO JIOBAILINX ceTel. Beero
B HACTOSIIEM MCCIEAOBAHUU, JUIsI BCEX DPECIIOHAECHTOB BMECTE B3ATHIX, HCIIOJIb30BAJIUCH
NPONOPLUOHAJIBHBIE JOBANIME ceT ¢ 0azoBbiMU yactoTamu OT 0.014 1o 0.041 u c marom
0.001. Kaxxapiit u3 pparmeHToB 3Byka, AnuHoi 1000 oTcueToB, aHAIU3UPOBAJICS HA MIPEIMET
ero 0a30BOI 4aCTOTHI, 3aT€M CPEAM BCEX JIOBSIIMX ceTell BblOMpanach Ta, 6a30Bas yacToTa
KOTOpoil Obuta Ommke Bcex K 0a30BOil yacTore (parmMeHTa, W MO HEH NPOBOAMIOCH
pa3inoxeHue. 3aTeM BBIYUCIUIUCH (pa3bl, (a30BbIe KPUTEPUHU, KPUTEPUU YCPEIHSUIUCH IO
KaKI0My U3 GparMeHToB. Pe3ynbTar ycpenHeHus mo parMeHTy MpeACcTaBIsil COO0M Kak Obl
pe3yinpTaT  00HO20 ~ MCIBITAaHUS.  3aTeéM  BBIYUCIUIMCH — CPEJHHME  3HA4YeHUS U
CpEIHEKBaJpaTUYeCKue  OTKJIOHEHMs  MCHbITaHui.  Pe3ynpraThl  IpHUBEJEHBI B
HIDKecneayomux Tabaunax. B nepBoil cTpouke Kakaol U3 TaOJIMIl YKa3bIBAIOTCSI KPUTEPUH,
BO BTOpPOM — MX cpeiHue 3HaueHHs, JoMHOXkeHHble Ha 100, B Tperbelt —
CpPEHEKBAIpaTUYECKHUE OTKJIOHEHUS, NOMHOXKEeHHbIe Ha 100, B 4eTBepTOW — KOJIMYECTBO
(¢parMeHTOB, Y4YacTBOBAaBIIMX B HcCCIeIOBaHMU. YacTo OKa3bIBaJOCh TaK, YTO CpPEau
(akTHUeCKUX 3HAUYEHUH KpUTEpHUEB IPHCYTCTBOBAIO HECKOJBKO YJAJEHHBIX OT oOIIen
rpynnsl 3HadeHud. OHM HMHTEpHIpEeTHPOBAINCH KakK BbIOPOCHI M HCKiIOYaIuch. llosTomy
YHCIa YETBEPTHIX CTPOK HECKOJIBKO Pa3iMYHbI JJIS Pa3sHBIX CTONOLOB. Bcero xommuecTBo

BbIOpOCOB cocTapmsio 0.5-2.0 mporeHTa OT O0IIero Yucia JaHHbBIX.
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Ta6u. 1. UuciioBble XapaKTEpPUCTUKHU PACTIPEIEIICHUS KPUTEPUEB TOJYICHHBIX JJIS 3ByKa
«A». basosag yactora — 0.023

Kputepuii | Y, Y, Y, Ys Y Y;
cpeaHee 64 79 137 11 65 11

CP.KB.OT. 17.7 11.0 8.0 14.2 10.6 7.6
00pasLoB | 366 359 365 365 361 361

Tabn. 2. UncnoBsle XapaKTEPUCTHKHU PACIIPEICTICHHS KPUTEPUEB MOIYUCHHBIX TSI 3BYKa
«Ay». ba3zoBsas gyactora — 0.024

Kpurepuii Y, Y35 Y4 Y5 Ys Y~
cpeaHee 52 85 149 18 80 17
CpP.KB.OT. 10.8 11.4 12.1 12.6 14.9 6.1
00pa3IioB 328 333 333 333 328 319

Ta6u1. 3. UuciioBble XapaKTEePUCTUKH PACTIPEICTICHUS KPUTEPHUEB TOTYYCHHBIX IS 3ByKa
«A». basosag yactora — 0.025

Kpmepm”l Y2 Y3 Y4 Y5 Y6 Y7
cpeaHee 47 95 162 30 92 25
Cp.KB.OT. 11.1 7.6 3.9 6.7 53 4.1
00pas31oB 196 197 189 196 197 196

Tabn. 4. UucnoBsle XapaKTEPUCTHKHU PACIIPEICTICHHS KPUTEPHUEB MOTYISHHBIX TSI 3BYKa
«A». Bce gacToTsl BMECTE

KpI/ITepI/Iﬁ Yz Y3 Y4 Y5 Y6 Y7

cpeaHee 56 85 147 18 76 16

Cp.KB.OT. 15.9 12.2 13.0 14.2 15.9 8.5

o0pasioB 896 890 896 896 892 887
3AKJIFOYEHUE

Taxk xkak da3oBeie kputrepuu (1), oOHapyxkeHHbie B [3], SBISIOTCS JTHHCHHBIMHU
KoMOuHaIMsAMU (ha30BBIX KputTepueB (6), TO yxkKe TOJBKO M3 3TOro (pakra cieayer, uTo
nucriepcuu  kputepueB (6) - MeHbmie, 4deM gucrniepcuu kpurepueB (1). Kpome Toro,
JanpHelee yMEHbIIEHHE AHUCIEPCU OKa3aJloch BO3MOXKHBIM OJlaronapst BKJIIOUYECHHUIO B
JIOBSIIIIME CETH MOIYLEIbIX 4acToT. Bee 3To, BMecTe B3sTOE, MPUBENO B UTOT€ K YMEHBIIEHUIO
CPEIHEKBAIPaTUUECKUX OTKJIOHEHUU KpuTepHueB B 1.5 — 2.5 pasza mo CpaBHEHUIO C TaHHBIMU
[3]. Takum 0Opa3oMm, MEPCIIEKTUBBI MPUMEHEHHS (Pa30BBIX KPUTEPUEB IS UACHTU(DUKAIIIH 1

BepH(bHKaLIHH JIMYHOCTEH 10 TroJIOCY CTAaHOBUTCA BCC boinee PpCaJIbHBIMH.
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