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Merton annpokcuMaruu npuMeHsietcst 11l pasnoxkenus 3sykoB 3, 3b, XK, Kb
Ha MOJBI C Pa3IMYHBIMU HECYIIMMM YacToTamH. IlokasaHo, 4TO cpeau MoOJ €CTh
BeAylLIMe ce0sl peryisipHO, €CTh XaOTUYECKH BCIBIXMBAIOIIUE U TYT K€ TacHyLIHE,
€CTh MOJYJIMPOBAaHHBIE YaCTOTOM IIEPBOM H3 peryjisipHbIX MOJA. BbICKa3aHO
MIPEIIOI0KEHNE O TOM, YTO TAaKOE MOBEIEHHE MO/ IPUBOUT K SIBICHUIO ()OPMAHT.
JlaHo OOBsICHEHHE TPYAHOCTSM METOJOB pPACHO3HABAHUS PEUM, OCHOBAHHBIX Ha
npeoOpazoBanusax Pypbe. IIpeanokeHo HECKONBKO BEPOSTHOCTHBIX KPUTEPHUEB,
KaK JJs pa3M4yeHMs BBIIIEYKa3aHHBIX 3BYKOB, TaK U JJI1 Pa3MUEHUs JIIOJEH,
IIPOU3HOCAUINX ITH 3BYKH.

KiroueBrbie ciioBa: aBTOMaTHYECKOE paclio3HaBaHuEe pedH, IudpoBas 00padboTKa
CUTHAJIOB, PAcIlO3HABAHHE YEIIOBEYECKOTr0 TOJIoca.

BBEJIEHUE

[Ipu permieHun 3aayu aBTOMAaTUYECKOTO pPACHO3HABaHUS PEUYU 4YEJIOBEKa JOJKHBI OBbITH
npoiaeHsl cienymomue dTanbl. JomkeH ObITh pa3paboTaH ammapaT pacro3HaBaHUS
OTJIENbHBIX 3BYKOB ((hOHEM), CJIOrOB, TPYIIT CJIOTOB, OOpa3yIOIIUX CJIOBA, MPEIJIONKEHUH,
COCTaBJIEHHBIX M3 3THX CJIOB, OCMBICIICHHE CIIOB U MPEIOKEHHM, MepeBO yCIbIIIaHHOTO B
rpaMMaTUYEeCKHd BBIBEPEHHBIH TEKCT. OTH MpobiaemMbl He 00s3aT€IbHO  JOJIKHBI
pa3pabaTbIBaThCsl IOCJIEIOBATENIbHO, BIIOJHE JOMYCTUM U MapajUIeNbHBIM XOJ, OIHAKO
HEJ0YEThl B PEHICHUU XOTS Obl B OJIHOM M3 MEPEUHUCICHHBIX MPOoOIeM MaryOHO CKaXKyTcs Ha
pelIeHny 3aJjaud aBTOMATUYECKOro paclo3HaBaHMs peud B menoMm. Hago ckasare, yTo B
HACTOSAIIEE BpeMsl HU OJIHA U3 BBILIETIEPEUUCICHHBIX MTPOOJIEM €Ille HE PEIIeHa IO KW,
XOTS U UMEIOTCSI HECCOMHEHHBIE JOCTUKECHHSL.

Nmerommuecs: TOCTHKEHHSI U €1Ie He pellieHHbIe TPOOIeMbl BeCbMa MOJTHO MU3JI0KEHBI B [ 1-
3]. B [4] MOXHO HalTH OOIIMPHBIN TEpPEYeHb HAINpPaBICHUN, TEM U COMYTCTBYIOIIUX
BOIPOCOB, HMEIOIMX OTHOILIEHHUE K 3aJ]aue€ aBTOMAaTHYECKOI0 PAcliO3HABAaHUS PeUr YelIOBEKa.
B [5] maxe yTBepKImaeTcsi, 9TO «pacClO3HaBaHUE PEUM HA aKyCTHYECKOM M (POHETHUYECKOM
YpOBHE B HACTOsIIIEE BPEMS JOBEIEHO 0 COBEPILIEHCTBA, TO €CTh CPABHUMO IO KAYECTBY C
HAJIS)KHOCTHIO PACIO3HABAHMSI OTIEIBHBIX 3BYKOB YEJIOBEKOM», YTO, CKOPEEe BCETO, SBISETCS
HEKOTOpPBIM TpeyBeIWYeHUeM. ABTOpbl [5], Hamo mnosaratb, WMMEJIM B BHUIY 3BYKH,
MPOM3HOCHUMbBIE B HEKHX HJCAIbHBIX YCIOBUSAX: YETKOCTh IUKIUHU, TOJHOE OTCYTCTBUE
myMoB U T. A. Hamporus, B [3] OTMeYeHO, 4YTO «IpaKTUKa NPUMEHEHUS CHUCTEM
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pacmo3HaBaHUsl pedH IMOKa3zaja, YTO OHM HEYCTOMYMBBI K MOMEXaM M HCKa)KEHUSIM KaHala
pedeBoii cBsA3U. TUMHUHBIM ABIISETCS KaTaCTPO(PUUECKOE CHIDKEHHE CIOBECHOM HAJEKHOCTH
pacno3HaBaHus 10 BenuuuH nopsaka 40-60% npu nosiBI€HUH OTHOCUTENIBHO CIIa0bIX IIyMOB,
CMEHE THUIa MUKPO(OHA WM KaHasa cBA3M». CBHUIETENHCTBOM TOMY, UTO 3TOT y3€J MpodiaemM
elle JajeK OT 3aBepILUCHUS, SBISETCS TaKkKe TOT (PakT, 4TO B IMOUTH KaXKIOM BBIITYCKE
u3naromierocs: ¢ 2008 roma xypHana «PedeBble TexHOTOTHNY» MyOnuKyeTcst 1-2 a To u 6osee
cTaTei, OTHOCAIMXCA K (QoHeMaM, (opMaHTaM, XapakTEepUCTUKaM OTAEIbHBIX 3ByKOB. He
TOBOPSI YK€ O APYTUX U3/IaHUSAX.

C 3agaueil aBTOMaTU4ECKOIO paclio3HaBaHUsl peYM TECHO CBS3aHbI 3a/laya paclio3HaBaHUS
JIMYHOCTH YEJIOBEKa IO ToJoCy M 3ajJadya KOMIIBIOTEPHOI'O CHUHTE3a U KJIOHMPOBAHUS PEUH.
Nmetonuecss TOCTHKEHUS M MPOOJIEMbl KOMITBIOTEPHOTO CHUHTE3a M KIOHMPOBAHMS PEUH,
BKJTIOYast ICTOPHIO BOIIPOCA, MOXHO HailTH B [6]. Tam, B 9acTHOCTH, onrcaHa cuctema (hoHeM
pYCCKOTro s3bIKa, ammapaT peueoOpa3oBaHUs UYEIOBEKa U PsAJl COMYTCTBYIOIIUX BOMIPOCOB,
U3JI0’)KEHBl OCHOBBI TEOPUHU KIOHMPOBAHUS MEPCOHAIBHBIX XapakTepucTuk peuu. B [7] ¢ Toit
e LEJTBI0 U3JIaraeTcsi CpaBHEHUE (POHETHYECKUX CHCTEM OEIOPYCCKOTO M PYCCKOTO SI3BIKOB.

Ha nepBbIx nopax 0oJibliye TpyIHOCTH MPEACTABISIINCH B PaClIO3HABAHUU CIUMHOU PEYH,
HO DSII YJAQUHBIX DPELICHUH MO3BOJIMI U 37ECh JOCTUTHYTh ONPENEIEHHOro Mnporpecca. B
YaCTHOCTH, TMPEACTaBIsSE€T MHTEPEC TOJXOJA, OCHOBAHHBII Ha pa3jMYyHOrO poja
BEPOATHOCTHBIX MOJIEIISIX MPOTHO3a pPaclo3HaBaHUs aKyCTHUECKUX 00pa3oB [5].

Cpenu 3BYKOB, IMPOM3HOCUMBIX YEJIOBEKOM, 0ojiee MPOCTHIMH SIBISIOTCS T€, KOTOpBIE
MOTYT MPOU3HOCUTBHCS JIOJITO — CTOJBKO, HA CKOJIBKO XBaTaeT JApIXxaHus. B cBolo ouepenb, 3T
3ByKM MOKHO pa3/ieuTh HAa HU3KOYACTOTHBIC, Hampumep, 3Byku A, O, 3, V¥V, U, bl u
BbicokouactoTHbIe: 3, 3b, K, Kb, C, Cb, III, IIb u T. x. IlepBrie 6 HU3KOYACTOTHHIX 3BYKOB
U3 YUCJIa MEPEUYMCIECHHBIX BbIIIE MOTYT OBITh MCCIEI0BAaHbl PAa3IMYHBIMU METOJIaMHU, B TOM
qrcie U MeTofoM npeoOpazoBanmii Pypre. B [8] meromom ammpoxcumanuu [9, 10] Obuio
NPOBEICHO HCCiIeq0oBaHNe (ha30BBIX KOMOMHALMH pPa3MUYHBIX MOJ| 3TUX 3BYKOB H OBLIO
00Hapy»XEeHO, YTO CYILIECTBYIOT TaKue KOMOMHAIMH, KOTOPBIE SIBISIIOTCS YHUKAIBHBIMU Kak
JUIS  OTHENBHBIX PECIOHJIEHTOB, TaK W JUIA OTHENBHBIX 3BYKOB, 4YTO MOXET OBITh
UCIIOJIb30BAHO ISl CO3/IaHUs CUCTEM PACIIO3HABaHUs JMYHOCTH IO Tosocy. B cBsizu ¢ aTuM
BO3HHMKJIA WAed HaiTh mono0HbIe (a30oBble KOMOMHAIMKM Takke W B OTHOIICHHUU
BBICOKOYAaCTOTHBIX 3BYKOB. K co’kajeHHo, 3TH HaJAEXKIbl HE ONpaBJAINUCh, TEM HE MEHEE,
MOJIyY€H psAJ Pe3ysbTaTOB, KOTOPbIE MOTYT OBITh IMOJE3HBIMU JUIsl PELICHUs MpoliaemM
pacno3HaBaHUs pedd U UACHTU(PUKAIMKN TUKTOpa. OHU U3/1aratoTCsl HIKE.

1. MCXOZIHBIE ITOJIOXKEHUA

B macrosmieil ctatbe mpuBeNeHBI pe3yibTaThl uccienoBaHus 3BykoB 3, 3b, XK, XKb,
MIOCKOJIBKY MEXJy HUMH €CTh MHOro oOmiero. Jlns wucciieZjoBaHUS MCIOJIb30BaH METOJ
anmpokcuManuu [9, 10]. CornacHo sTomMy Meroay Hekas GyHKmus y(¢), 3agaHHAsh CBOMMH

3HAQYEHUSIMU B 1 TOYKaX f;: i=1..n W IPO KOTOPYIO TAK)KE U3BECTHO, YTO OHA MPEACTABISIET

co0oit cymmy (TIOYTH) TapMOHHYECKHUX (PYHKIHMA, MOXKET OBITh pa3joXeHa Ha HMCXO/IHBIC

B. B. MutaHok
O dusnueckon cTpykType 3BykoB 3, 3b, X, Xb
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ciaraemble (MOJIbI) ITyTEM COCTABIICHUS! HEBSA3KHU OMPEEIEHHOr0 BUa 1 MUHUMH3auu ee. B
pe3ynbTare Noy4aeTcs pa3ioKeHne

! j
y;=y(t) =0b,, +Zaﬁ sin(a)ji)+2bﬁ cos(®; i), i=1..n, (1)
j=1 Jj=1

e b, — npeiidyromee Havano orcuera (aperdyrommii Hynb), a;, b, — npelidyromme cunyc-

ji®
U KOCHUHYC-aMIUUIUTYbl PA3JIMYHBIX MOM, l — KOJIHMYCCTBO MOJ, ; — HUX 4YaCTOThbl, TaK

Has3bIBaeMas JioBswas cets [8]. B (1) u Bcroxy HUKE Ul IPOCTOTHI IPUHSATO f, =i .

3ByKH, TOJTy4YeHHBIE OT 9 PECHOHICHTOB, BBOJWIWCH B KOMITBIOTEp uepe3 OBITOBOMU
MukpodoH mipu uyactore auckpermzanmuu 44100 I'm. Eciam xaxxaomy HOBOMY OTCUETy
JTUCKPETHU3aIlMU COOTBETCTBYeT yBenmueHue i B (1) Ha 1, To 3HaueHne w=1 COOTBETCTBYET
busnueckoit yactore 44100/2m)['=7019 I'm. Bcrogy HmKe HWMEHHO OTO 3HAYCHHE
UCIIONIb3YyEeTCSl B KayecTBe eIWHUIBI 4yacToThl. [lepuonsl OyaeM u3MepsATh B OOpaTHBIX
equannax: T =(2r)/ .

Ot (1) HeTpynHO nepeiTn K ¢puzndecku 6oaee HHHOPMATUBHOM 3aMUCH

!
Y= y(t,) =by + D csin(w,i+@,), i=1.n, (2)
Jj=1
Tae ¢ — 00wie aMITTUTYIBI MOJ, @ji — UX (a3pl. AMIUTHTY B ¥ a3kl CBSI3aHBI MEXy COOOM

OYCBUIAHBIMH COOTHOILIICHUAMU

b,
/ _ Ji . .
C; = afi +b12, > Py = arctg 2. | i=1.n, ]—]..l, 3)

Ji
aji :cji COS(¢j{)> bjj =ij Sil’l(¢ji), i=]..n, ]:]l (4)

[Ipexne Bcero, Uit BCEX TMOJYYEHHBIX OOPA3IOB BBIYUCISUICS CHEKTP METOIOM
npeoOpaszoBanuii Pypre. Bo Beex ciiydasx 0JuH U3 MAaKCUMYMOB CIIEKTPOTPAMMEBI ObLT BUJICH
0COOEHHO YETKO — JUIsl Pa3HBIX PECTIOHJICHTOB M Pa3HBbIX 3BYKOB €r0 4acTOTa HAaXOAWJIach B
unrepsaie 0.016-0.032 (B Hammx eAuHUIAX). ITY YACTOTY €CTECTBEHHO Ha3BaTh 0a30BOM, a
COOTBETCTBYIOIIHUI eii epruox — 6a30BbIM. JIoBsmas ceTh BEIOMpAIach CIeIyIOMUM 00pa3oM.
[lepBas rpynmna gactot — 310 0a30Bas 4yacToTa U 3 KpaTHBIX eil oOepToHa. [lanee — 9acToThI
0.188, 0.215, 0.35 — BTOpas rpyIlma YacTOT, OHM TaKXK€ YacTO MPOCMATPUBAIUCH Ha
CIIEKTpPOrpaMMax, W, 3aTeM, IKBUIUCTAHTHBIN HaOop dactoT or 0.512 1o 2.564 ¢ marom
0.108 — Tpeths rpymnma. Mcnoap30BauCh TakKe M JPYTHE€ BapHaHTHI BBIOOpa 4acToT 3-i
TPYTIIbI, HO MPUHIMIHAIFHON PA3HULIBI C U3JIaraeMbIMHU HIKE pe3yJibTaTaMu OOHAPYKEHO He
Ob110. OTMETUM TaK)K€ B ATOM CBSI3U, YTO TOYHBINA BBIOOP YACTOT JIOBSILEH CETU HE OYEHb
Ba)KCH JUIS PEIICHHs 3a/1a4H allPOKCUMAIINHU, U 3TO SIBJISETCS OJHUM M3 JIOCTOMHCTB METOJIA.

B camom nene, mobast u3 Moj, BXxoaamux B (1) ¥ uMeromas HeCyIIyr0 4acTOTY )j, JIETKO

MOXET OBITh TMEpeNuIiOBaHAa Ha MOJy ¢ ONU3KOH uacToTOM a)J ;= a)J +Aw nyTem

TPUBHAIBHBIX PeoOpa30BaHUit

B. B. MutaHok
O dusnueckon cTpykType 3BykoB 3, 3b, X, Xb
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a,sin(@i)+b, cos(w;i) =a;sin(w;i+Awi)+b, cos(w;i + Awi) = )
= a,sin(w;i) + b, cos(w,i),
rae

a,; =a,cos(Awi)—b, sin(Awi), b, =a;sin(Awi)+b, cos(Awi), i=1.n, j=1.1. (6)

HerpyaHo moka3arb, 4TO HEpEIUIIOBAHHBIC OOIINE aMIUTUTY/Ibl, BBIYUCIISIEMbIE TIO IEPBOM
u3 popmy (3), ot Takoro npeodpazoBaHuUs BOOOIE HE MEHSIFOTCS, MEHSIOTCS TOJIBKO (ha3bl.

2. OCOBEHHOCTHU MO/

B pesynbraTe mEpBUYHOTO pa3ioXEHHUS 3BYKOBBIX (DYHKIMI Ha MOJBI OKa3aJioCh, YTO
BBIOOP YaCTOT MEPBOM IPyNIbI HY X IaeTcs B KOppeKTupoBke. Tak, Op110 00HApyKEHO, 4TO Ha
rpadukyd OOIIMX aMIUIUTY/A, CHHYC- U KOCHHYC- aMIUIMTYJ TIE€PBOW MOJBI JIOBSIIEH CETH
HAKJIaJbIBAIOTCSl HEKHE HOBBIC KOJEOAHHS C 4acTOTOM, paBHOW MOJOBHHE 0a30BOi. PaBHBIM
o0pa3oM BO MHOTHX CllydasiXx Ha Jped(yromue amIumuTyasl Mojasl Ne2 HakJIaIbIBarOTCS
HOBBIe KoJeOaHHsI C 4YacTOTO, paBHOW 1.5 0a3oBoil. CiemoBaTenbHO, B CETh CIEAyeT
BKITIOUUTH TAKKe HOBBIC YacToThl, paBHbie 0.5, 1.5, 2.5, 3.5 6a30Boii. ITO 03Ha4aeT, 4YTO Ta
4acToTa, KoTopas panee Obliia MEpBOH, Temeps sABIsSeTcS YacToToi Ne2, Ta yacTora, KOTOpas
obuta yactoroit No2, tenepp siBisiercs yactoro Ned u 1. 1. TeM He MeHee, COXpaHUM 3a
gactotoit No2 ucnpasnennoii ceTu TepMUH «0a30Bash», TOCKOJIIbKY UMEHHO COOTBETCTBYIOIIAS
el Moja mMoka3bIBaeT Haubosiee peryssipHoe moBeneHue. HoBwie, 100aBICHHBIE YaCTOTHI
OylneM Ha3bIBaTh TOJYIEIbIMH OT 0a3oBoil. Ha puc. 1 m300pakeHO TOBEIEHUE OOIINUX
aMIUIMTYA (KpacHblE€ JIMHUHU), CHUHYC- U KOCHHYC- aMIUIUTY[J (COOTBETCTBEHHO CHHUE U
3eJIEHBIC JIMHWUU) MOJIbI, COOTBETCTBYIOIIEH 0a30BOM YACTOTE M PACCUMTAHHBIX JIOBSIICH
CEThIO, HE YUWTHIBAIOIIECH IOJyIENIbIE YacTOThl (BEpXHSs TIpyNNa KPUBBIX), U CETHIO,

YUYUTBIBAIOIIEH MOJYIIENIbIE YaCTOThI (HIKHSSI TPYTIIa KPUBBIX).

1000 2000 3000 4000 5000 6000 7000
| \ | | | | |

e TN e TN T f. 0TCUETOB

W

AMITITHTYTbL

Puc. 1. IloBenenue o0mux aMIuinTy 1 (KpacHbI€ JIMHUH), CHHYC- U KOCUHYC- aMILTUTY T
(COOTBETCTBEHHO CHUHME U 3€JIEHbIE JIMHUH) MOJIbl, COOTBETCTBYIOLIEH 6a30B0il yactoTe 1Jis
JIOBSIILIEN CETH, HE YUNTHIBAIOIIEH MOYIIENbIe YaCTOThI (BEPXHSS IpyMa KPUBBIX), U CETH,

YUUTBIBAIOLIEH MOTyLENbIe YaCTOThI (HIXKHSAS TPYIINa KPUBBIX)

B. B. MutaHok
O dusnueckon cTpykType 3BykoB 3, 3b, X, Xb
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Jns ynobctBa paccMOTpeHHs, TPYIIbl aMIUIMTYJ pa3HeceHbl Mo BepTUkaiu. YepHas
TOPU30HTAJIbHAS TMpsiMasi MOCEepeNHE KaXKIO0H U3 TpyIl — ee Hadalo orcyera. Bpems mo
TOPU30HTAILHOM JIMHMM OCH KOOPJAMHAT M3MEpsieTcs B OTCUETax JUCKPETU3alllH, OHU
coctaBsitoT 1/44100 momto ceKyHIbI.

I'paduku pucynka 1 momydens! ais 38yka 3b ot pecrionaerTa Ne9. J{ns npyrux 3ByKOB U
(M) PEecHOHACHTOB CUTyalusl BBIMIAIUT aHajgoruyHo. CpaBHHBAsI MOBEACHUE ABYX TPy
aMIUIMTY/] Ha PUCYHKe | HETpYyJHO 3aMETUTh, YTO HWOKHSISI TPYIINa KPUBBIX sBIsSETCA Oolee
«aKKypaTHO», 4TO SIBISIETCS CBUAETEIHCTBOM PEANbHOCTH MOJYLEbIX 4yacToT. [lomyuensie
YaCTOTHI HE pacno3HaloTCs Ha ciekTporpamme dypre, HO METO anMPOKCUMAIIH TTO3BOJISIET
YCTaHOBUTH UX CylllecTBOBaHHe. Huke, Ha pUCYHKe 2, IpeACTaBIEHbI 5 MEPBBIX MOJ 3ByKa 3
B UCIIOJITHCHUHU PCCIIOHACHTA Nel , IOJTY4YCHHBIX CCTbIO, y‘IHTLIBaIOHIeﬁ MOJIy€JIbI€ YaCTOThI.

1000 2000 3000 4000 5000 6000 7000
| | | | | | |

I, OTCUETOR

AN

W/

A ALAARAAAARANARARALALARANAR,
VYVTTVVVVV VT VUV VTV Y

AN A
UUUUU

MOJbI 1-5

Puc. 2. Mogps! 1-5 (cBepxy BHM3, 10 OPSAAKY) 3ByKa 3 B UCIIOJTHEHUHU pecrioHaeHTa Nel.
Jlig ynobcTBa pacCMOTPEHMSI MOZIbl Pa3HECEHBI 10 BEPTUKAIN. | OpHU30HTaIbHAS IPsIMasi TOTO
e LBeTa IocepeInHe KaKJJoM U3 MOJ — €€ Hayaslo oTcueTa. Bpems o ropu3oHTanbHON
JIMHUM OCU KOOPJMHAT U3MEPSIETCS B OTCUETaX TUCKPETU3ALUI

Kak BunHO u3 pucyska 2, moabl Ne2 u Ne4 BenyT cedst peryisipHo, Moabl Nel, Ne3, NeS5,
COOTBETCTBYIOIIME TOJIYLENBIM 4YacTOTaM, IMpPOSBISIOTCS Kak Obl «BCHBILKaMu». B
NOSIBJICHUM BCIBIIIEK HE MPOCIEKHUBACTCS HUKAKOM CHCTEMBI, MOXOXK€ Ha TO, YTO OHHU
ciydaiiHbl. B MakcuMyMme MX HMHTEHCHUBHOCTh MOXET ObIThb 3HAYMTENIbHOH, OIHAKO H3-3a
KpPaTKOBPEMEHHOCTH OHU HE MOT'YT C(pOPMHUPOBATh YETKHE JTMHUU Ha crieKTporpamme dypsbe.

OtmeTuM, 4TO MU OOPATHOM CYMMHUPOBAHHMU MOJI B 3BYKOBYIO (DYHKLHIO Apei(yrouuii
HyJb MU MOJIbl, COOTBETCTBYIOIIME IMOJYLENbIM YacTOTaM, MOTYT ObITh omyiueHsl. Ha ciyx
3BYK OCTaeTCs TEM XKe.

B. B. MutaHok
O dusnueckon cTpykType 3BykoB 3, 3b, X, Xb
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OKka3aJioch TaKke, YTO CYIIECTBYIOT TaKHUE YACTOTHI, JUISI KOTOPBIX COOTBETCTBYIOIIHAE UM
MOJIbI MaJIOWHTEHCUBHBI B /000U MOMEHT BpeMeHH. [103TOMy 3TH YacTOTBI MOTYT OBITh
ONYIICHBI M3 JIOBAMICH CeTH. YMEHBIICHHE KOJUYECTBA MOJ JIOBSAIMICH CETH NPHBOIUT K
3HAYUTEIILHOMY COKPAIICHHIO BPEMEHH pPacyeToB KOMIbIOTepa. OIycKaeMble YacTOTHI
OJIMHAKOBHI JUI BCEX 9 PECMOHJICHTOB, YTO MO3BOJISICT BBIIBUHYTH MPEIION0KEHUE, YTO OHU
OJMHAKOBEI JIJIsSI BCEX JIFOJIEH BOOOIIIE.

Hanee, nabmrogancs 3pPpexT CHHXpOHU3ANUNA OOITUX aMIUTUTY I BBICIIHX MO MO0i No2.

(puc. 3)

1000 2000 3000 4000 5000 6000 ¢ oTcueTon
|

Moga N2
aMITTHTYTa MobI N20

Puc. 3. Ilo ropu3oHTanbHON OCH — HOMEP TOUKHU AUCKpeTu3auuu. [1o BepTukanbHoi ocH:
KpacHast TuHusA — Mojia Ne2, cussist TUHUS — 0Owas amuiutyaa Mojasl Ne2 0 (0=1.376).
ITpousnocurcs 3Byk 3b B ucnonnenuu pecrionenta Ne2. Jlns y1o0cTBa pacCMOTpEeHUs
BEPTHKAJIBHBIN MacmTad o0meit amrmmuTy bl Moabl Ne20 cxat B 3 pasza

U3 pucynka 3 BuaHO, 4To Moaa Ne2 kak Obl 3a7aeT puT™M o0IIel amrmuTyae Moabl Ne20,
CUHXpOHM3UpYeET ee. Ha kaxkiom myinbce (y4acTke MEXy JBYMsI COCETHUMU MAaKCUMYyMaMHU,
WIH, KaK BapuaHT, MUHUMyMaMH) Moabl No2 oOmas amruiutyaa monabsl Ne2( To mocTturaer
MOYTH HYJIEBOTO 3HAYEHUS, TO JOCTUTaeT MAKCUMAJIBHOTO 3HAauYeHUs, (AKTUYECKH HMEeT
MECTO €€ MOJIyJIALINS YacTOTOM, paBHOU 0a30Boil yactote. [Ipu s3Tom popma mynscoB oOmieit
aMuUTyAbl Mojibl Ne2() 3aMeTHO MEHsSIeTCsl MpU MPOIABMKEHHM MO OcH BpeMeHu. Mmeror
MECTO KakK ObI CPBIBBI (HEYCTOMUMBOCTH) MyJIbCALUNA, OJJHAKO MOCJE CPHIBOB OMSAThH BCTYIAET B
CWJIy pUTM, 3aJaBaeMblii Momon Ne2, u mynbcauuu BocCTaHaBiaMBarTcs. Jlo ciemyromero
cpbiBa. Mopaynsnusi co cpblBaMd HaOMOJaeTcsl Il BCEX HM3YYEHHBIX 3BYKOB, BCEX
PECTIIOHIICHTOB M BCEX MOJI ¢ 4acTtoTamu, Oonbinumu, yeM (.5. V3 pucynka 3 craHoBsTCS
MOHSTHBIMH TPUYUHBI TPYAHOCTEH METOAOB pAclO3HABaHMUS PEYHM, OCHOBAaHHBIX Ha
npeoOpazoBanuax Dypbe: M3-32 MOAYISILIMH, CPHIBOB U HEYCTONYMBOCTH, CPaBHUMBIX I10
BEJIMUMHE C TapaMeTpaMH MOJI, CIIEKTP CTaHOBUTCS OYEHb CIIOKHBIM ISl paciin(poBKH.
Hano monarath, 4TO UMEHHO 3TH MPUYMHBI MPUBOASIT K TMOSBICHUIO TaKOTO TMOHSTHUS, KakK
(dbOopMaHTHL.

B. B. MutaHok
O dusnueckon cTpykType 3BykoB 3, 3b, X, Xb
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3. CTATUCTHUKA BA3OBBLIX ITEPHO/10B

Mopna Ne2 mokasbIBaeT peryssipHOE MOBENECHUE NIl BCEX PECHOHJIEHTOB U BCEX 3BYKOB.
Opnnako ee mepuonbl (0a30BbIE MEPUOMBI) MOTYT 3aMETHO OTIMYATHCS OT PECIOHAEHTa K
PECIIOH/IEHTY M OT 3ByKa K 3BYKy. llpuBezem TaOmuily JOBEpUTENbHBIX HWHTEPBAJOB IS
6a30BbIX nepuonoB. [Ipu mpoBeneHMH JAHHOTO HMCCIEIOBAHUS CEAHCHl KaXKJOr0 3BYYaHHUS
paspe3anuch Ha (parmMeHTsl JUIMHOM okojo 3000 Touek, u3Mepsuics cpenHuil 06a3oBbBIN
HepuoJl MO KaKJoMy M3 (parMeHTOB. Bcero Takum crnocoOoM OT KaXKAOro U3 PECIOH/IEHTOB
6bu10 nosrydeHo oT 136 10 410 uncen — 3HaueHUi 0a30BBIX MEPUOIOB KaXKOTO U3 3BYKOB.

Tabn. 1. JloBeputensHble MHTEPBAIIBI 3HAUEHUH 0a30BOT0 IEpUOAA

PecnionieHT 3BYK
3 3b K Kb
1 276.2-289.5 324.1-330.2 304.4-310.6 330.2-339.6
2 320.6-332.9 | 313.0-323.2 365.4-375.8 288.1-316.6
3 220.2-227.3 210.5-222.9 237.0-242.3 232.3-239.4
4 284.9-292.5 260.2-267.7 288.7-301.5 249.5-257.6
5 369.4-375.9 | 359.3-367.5 356.8-364.9 350.2-360.0
6 365.7-369.1 375.7-378.2 360.6-363-8 374.1-377.0
7 285.7-290.0 | 316.7-321.1 329.1-333.4 326.2-331.7
8 203.5-206.0 | 218.1-220.8 211.8-215.5 210.6-212.1
9 222.7-228.6 | 226.0-229.3 224.8-228.5 197.0-199.6

B mpenenax omHOoro ceanca 3ByuaHHs (HECKOJIBKO CEKyHJ) Oa30BBIH IMEPHUOI MOXKET
HEMHOTO MEHATHCSA. MOXKHO HaWTH CpeIHEEe 10 CEaHCy 3HAa4YeHUue MNEPUOoAa, CpeaHee
KBaJIpaTUYHOE OTKJIOHEHME. /{151 5KOHOMUU MecTa 3/1eCh MPHUBEACHBI JIMIIb JOBEPUTEIbHbBIE
UHTEpBaJIbl. Bo Bcex ciyuasix BeIMUYMHA YCPEOHEHHOTo Mo (hparmMeHTy 0a30BOro nepuoja
TMIOTTAJIaeT B YKa3aHHbBIC B TaOHIle | MHTEPBAIIBI C BEPOATHOCTHIO 0K0JI0 SO mporieHToB. Ecmun
XKe JUIS KaKJIOTO U3 PECTIOHCHTOB M KaKJIOTO U3 3BYKOB IMpou3BecTH 0TOpoc 20 MpOIEeHTOB
pe3ynbTaToB, HAU0OJIee OTIMYAOIIUXCS OT CPEAHETO 3HAUEHUS, TO BEPOATHOCTD [10Na1aHUs B
yKa3aHHbII MHTEpBaJ cOCTaBIIAET yke oT 50 10 75 nponeHToB — B cpeAHEM 63 MPOLIEHTA.

Kak BuaHO 3 Tabmuipsl 1, ecny M3BeCTEH NMPOUZHOCHMBIA 3BYK, TO 10 H3MEPEHHOMY
0a30BOMY NEPHOJY MOKHO CAENATh ONPEEICHHbIE CYKIECHUSI OTHOCUTEIBHO TOTO, KEM 3TOT
3BYK OBUI TpPOW3HECEH, M, HA00OPOT, €CIM H3BECTEH PECIOHIEHT, TO MOXXHO HMETh
OTIpeIeICHHBIE CYXKJIEHHsI O TOM, KaKOW MMEHHO W3 3BYKOB ObLI mpousHeceH. Ho He Bcernaa.
W3 Tabmuuer 1 BuAHO, 4TO, Hampumep, s 3Byka 3b mepekphiBaloTCS HMHTEPBAJBI IS
pecionenToB Ne3 m Ne8, a Tarxke pecnoHfeHTOB Ne2 m Ne7, Onmu3ku Mexmy coOoit
uHTepBaNbl pecrnoHAeHTOB Nel m Ne2, umHTepBanbl K€ A OCTalbHBIX PECIIOHACHTOB
HaxXoAsATCsl JOCTAaTOYHO JajeKko JApyr OT JApyra. Takke BHIHO, 4YTO JJisi 3ByKa 3
NEPEKpbIBAIOTCA 30HBI pecnoHAeHTOB Ne3 u Ne9, pecnonpentoB Nel, Ne4, Ne7 wu
pecnionieHToB Ne5 m Ne6. [l 3Byka K — nepekpsiBaroTcs 30HbI peclioHAEHTOB Ne5 u Ne6,
1utst 3Byka JKb — yacTuuHO nepekpbIBatoTcs 30HbI peclioHAeHTOB Nel 1 Ne'7.

B. B. MutaHok
O dusnueckon cTpykType 3BykoB 3, 3b, X, Xb
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Tem He MeHee, u3 TaOaMIbl 1 Bcerma MOKHO M3BJIEUb OINPEACIICHHYIO MONb3Y IS
peueHus 3aaa4u pacnosHaBanusi. Hanmpumep, mist pecnonaeHToB Nel u Ne2, noBeputenbHbie
MHTEpBaJbl KOTOPBIX 175 3Byka 3b OnM3KHM, MOXHO BBIIBUHYTH KpUTEpPHUH — eciu
HaOMIOMAaEMBI  TEPUOa  TPEBOCXOAUT 3HadeHue 323.65 (cepeaumHa 3a3opa  MEXIy
WHTepBajgamMu) TO 3ByK 3b Obu1 mpomsHeceH pecnoHmeHToM Nel, B MPOTHBHOM Ciy4yae —
pecrioieHTOM Ne2 . IlpuBenem TaGnuIly pe3ysIbTaToB pa3inudeHus pecrmoHAeHTOB Nel u No2

10 TAHHOMY KPHUTEPHUIO.

Tabn.2. HagexHocTh pacrio3HaBanus pecrionaeHToB Ne 1 u No2, mpousHocsmux 3ByK 3b

3myK [ToxazaHo Ha pecroHIeHTa HanexmocTs Beero
NpOu3HOCHT | PecnionmeHt | PecmoHmeHT | pacmo3HaBaHMs | 00pa3loOB
Nel Neo2
PeCI}\(;OHlHeHT 227 cimy4aes 62 ciyudas 78.5% 289
Pecrﬁonz[eHT 115 cnyqaeB | 295 ciyuyaeB 72% 410

Eciu xe otOpocuts 20% oOpa3uoB, uisi KOTOpHIX 0a30Bble Mepuonbl Hanbosee
OTJIIMYAIOTCS OT CPEITHETO, TO PE3YIBTATHI TAKOBHI:

Tab6u. 3. Hagexxnocts pacnio3naBanusi pecrioHAeHTOB Ne 1 u Ne2, mpousHocsmumx 3ByK 3b, npu
otOpaceiBanuu 20% 00pa3IoB, MOKA3hIBAIOIIUX HAUOOJbIIIEEe OTKIOHEHUE OT CPEIHETO

3HAYEHUS
3ByK [Toka3zaHo Ha pecioHIeHTa HazesxHocTs Beero
OpOU3HOCUT | Pecmongent | PecmonmeHT | pacno3HaBaHus | 00pasloB
Nol No?2
Pecrﬁole[eHT 199 ciyuaes 33 cnyuas 85.8% 232
Pecrﬁg‘em 64 ciyuas | 264 cryas 80.5% 328

Taxum oOpa3oM, 1axe B ciiydae OJU30CTH TOBEPUTEIbHBIX HHTEPBAJIOB JIJIsl pECIIOH/IEHTOB
Nel u Ne2 M0XHO TOBOpPHUTBH 00 UX pa3IMUEHUH C KaKOH-TO BEpOSTHOCTHIO. bosiee HaieKHBIM
Uil paznudeHus pecnoHAeHTOB Nel u Ne2 BBINISIANT MCIOJIB30BaHME BMECTO 3ByKa 3b
apyrux 3BykoB: 3, JK u JXb. Bce 310 cnpaBemnuBo M ansd Ipyrux pecnoHieHToB. [lo
cogoxynHocmu 6a30BbIX MEPHOAOB 4-X 3BYKOB MOKHO OTJIMYMTH JIFOOOT0 U3 9 pecroH/IeHTOB
OT BCEX OCTAJIbHBIX, BMECTE B3SIThIX, C HAJIe)KHOCTBIO OoJiee 85 MPOLEHTOB.

B. B. MutaHok
O dusnueckon cTpykType 3BykoB 3, 3b, X, Xb
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PaccmoTpuM  Temepp CTaTHCTHKY 3HA4YeHMA 0a30BbIX mepuoioB. Kak mpaBuio,
rucrorpaMMa 0a3oBbIX MEPUOJOB JII KaXJIOro ceaHca 3BY4YaHMsI MPEJCTaBISIET coOOMn
JIOCTATOYHO TIAAKYIO JIMHUIO, OJM3KYI0 K KpMBOIl HOpMalbHOro pacnpezenenus. OqHako B
HEKOTOPBIX CIy4yasx MMeEIoTCs 3aMeTHble oTkiIoHeHus. Tak, mis 3Byka Kb u pecronnenta
No2 rucrorpamMmma umeeT BUI, IPEACTABICHHBIN Ha PUC. 4.

150 200 250 300 350 400 450

20 nepHoa
40 1 YT CA
60 +
80 4

100

KOJITIECTBO
HAGI ] €HITT

Puc. 4. 'ucrorpamma 0a3oBbIX neproaoB it pecrioneHTa Ne2 u 3syka XXb. Ilepuoa
U3MEpSETCs B OTCUYETAX AUCKPETU3allui BBOAA

Kak Bumno wu3 pucynka4, HaOmogaemple MEpUOIbI pPa30oWIMCh HAa 3 TPYMNBI CO
3HaueHussMu ot 275 po 300, ot 300 mo 336 u ot 336 go 360. Ilpuuem Bce 3 rpynmsl
HaAOI0IAKCh aXKe BO BpEeMs OJTHOTO ceaHca 3By4aHus. JlJisi Ipyrux 3ByKOB U (MJIU) APYTUX
HabOmo1aTeNel TakkKe MHOTIa HaOII0Jallich OX0KKE THUCTOrpaMMbl. Beero amns 4-x 3ByKOB
1 9 pecroHIeHTOB, TO €CTh 36 KOMOUHAIMI HAOII01aI0Ch 2 cilydas pa30ueHus MepruoIoB Ha
3 rpynisbl, 6 ciiydaeB — pa3OueHust Ha 2 TPYIIbL, B OCTAIbHBIX CIy4asx pa3OueHuil He ObLIO.
Cam (akT pazOueHus MepruoI0OB Ha TPYIIIBI TAKKEe MOXKET OBITh MCIOIB30BaH AJSl pPELICHUS
3a/la4y pacro3HaBaHMs YeIoBeKa 10 TOJIOCY U PACTIO3HABAHUS €r0 PEeUu.

4. CABUI 11O BPEMEHUN MEXY PEI'YJIAPHBIMU MOJJAMU

Kpome moapr Ne2 perynsipHOe OBEAEHHUE MOKA3bIBAIOT TAK)KE U IPYTUE YETHBIE MOJIBI, OT
Moabl Ne2 1o moael Ne8. Ilpu 3TOM BO BCeX Cilydasix MOMEHTHI MaKCUMyMOB 3THUX MOJ]
3aMeTHO oTinyaroTcs. IIpencraBisier MHTEpec BOIPOC O TOM, HACKOJIBKO BEJIMKO TaKoe
OTJINYHE.

OTiinune MOXET ObITh 0XapaKTEpPU30BaHO OTHOIIEHMEM 3a/IepP>KKH MEPBOTO MaKCUMyMa
u3y4aeMoro o0epToHa (cpa3y Mocie o4epeaHOro MakcuMmyma Mojabl Ne2) K JUIMTENbHOCTH
3TOTO K€ Myibca Moasl Ne2 (oTHOcHUTENbHOW 3amepxke). Kak oka3zanoch, B OOJBITMHCTBE
ciydaeB (A7 pa3HBIX YETHBIX OOEPTOHOB, 3BYKOB W PECIOHIEHTOB) THUCTOIPAMMBI
pacmpesiesieHns OTHOCUTEIBHBIX 33/IepKeK OJM3KKM K HOpMallbHOMY pactpeneneHuro. s
TaKUX pacrpeie’eHuii ObUIM TOJCYMTAHBl MX CPEJHHE 3HAYCHHS W IHUCIEPCUU U 3aTeM
HaliIcHbl JJOBEpUTENIbHbIE WHTEpBAJIbl, IOMAJAaHUE B KOTOPbIE OCYILECTBISETCS C
BEPOSTHOCTBIO, O1n3ko# k 50 mporeHTaM. [IpuBeneM ux B HIDKECTEAYIOMMX Tabauax 4-6.

B. B. MutaHok
O dusnueckon cTpykType 3BykoB 3, 3b, X, Xb
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Ta6m. 4. JloBepuTelIbHBIC MHTEPBAIBI 3aI1a3/IbIBAHNS TIEPBBIX MAKCUMYMOB MOIbI Ne4 110
OTHOILIEHUIO K MaKcUMyMaM Mojibl No2, BbIpasK€HHbIE B JOJISIX JJIMTENLHOCTH ITyJibca MOAbI No2

Pecnonnent 3ByK
3 3b XK Kb
1 0.253-0.280 | 0.262-0.290 0.231-0.285 0.177-0.240
2 0.222-0.291 0.260-0.287 0.221-0.252 0.239-0.275
3 0.208-0.227 | 0.222-0.274 0.228-0.248 0.240-0.264
4 0.272-0.350 | 0.165-0.233 0.310-0.408 0.219-010287
5 0.220-0.299 | 0.276-0.355 0.247-0.357 0.203-0.294
6 0.227-0.238 | 0.245-0.270 0.175-0.208 0.217-0.236
7 0.199-0.246 | 0.232-0.254 0.246-0.284 0.237-0.276
8 0.234-0.263 | 0.248-0.267 0.235-0.259 0.278-0.307
9 0.130-0.235 | 0.167-0.226 0.202-0.233 0.198-0.235

Tabn. 5. JloBeputenbHble MHTEPBANIbI 3aa3/bIBAHUS HEPBBIX MAKCUMYMOB MO/IbI Ne6 1o
OTHOUIEHUIO K MakcuMyMaM Mozbl Ne2, BbIpa)K€HHBIE B I0JIIX AJIUTEIBHOCTH MyJIbca MOIbI Ne2

PecnionieHt 3BYK
3 3b XK Kb
1 0.070-0.113 0.052-0.120 0.056-0.089
2 0.029-0.100 0.006-0.158 0.034-0.090
3 0.074-0.120 0.095-0.235 0.026-0.228 0.027-0.054
4 0.033-0.061 0.062-0.195 0.037-0.114
5 0.063-0.098 0.096-0.161 0.103-0.142
6 0.047-0.058 0.072-0.124 0.001-0.063 0.021-0.050
7 0.027-0.083 0.032-0.090
8 0.055-0.126 0.040-0.070
9 0.118-0.168

Tabmn. 6. JloBepuTenbHbIC HHTEPBAIBI 3aMa3/IbIBAHUS MIEPBBIX MAKCUMYMOB MOBI Ne8 1o
OTHOIICHUIO K MaKCUMyMaM MOJIbI No2, BEIPaKEHHBIE B JOJISAX UTMTEIILHOCTH ITyJIbca MOJIbI No2

PecnionienT 3BYK
3 3b K Kb

1 0.035-0.082 0.034-0.124
2 0.122-0.197 | 0.051-0.133 0.131-0.197 0.038-0.084
3 0.018-0.065
4 0.107-0.157 | 0.100-0.155 0.146-0.232 0.121-0.156
5 0.151-0.211 | 0.099-0.173 0.123-0.0.188
6 0.023-0.116 | 0.129-0.187 0.163-0.189 0.171-0.211
7 0.090-0.132 | 0.101-0.160 0.158-0.198 0.079-0.141
8 0.047-0.146 0.083-0.186
9 0.103-0.186 | 0.126-0.216 0.175-0.221

B. B. MutaHok

O dusnueckon cTpykType 3BykoB 3, 3b, X, Xb
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B Tex cmywasx, xorga KJIETKM TaOJIMIl OCTAJIMCh HE3aNOJIHEHHBIMH, DaclpeaecHus
3aMETHO OTJIMYAIOTCS OT HOPMAJIBbHOIO: OHM CKOpPEEe MOTYT OBITh HpPEJCTaBJICHBI MPSIMOI
CYMMOM 2-X WJIH 3-X HOPMAJIBHBIX PACHPECICHUN C Pa3IMYHBIMHM MaTEMATHYECKHUMU
CpPEeIHUMHU U AucHepcusiMu (0J00HO puc. 4), U MOITOMY HPSIMOE BBIYMCICHHE MX CPEIHUX
3HAYEHUW U JUCTIEPCUN HE XapaKTepHU3yeT KOMIIAKTHOCTH KPUTEPUEB B JOJLKHOW Mepe. Bo
BCEX OCTaJIbHBIX CIIy4asX peajbHO HaOJt0/1aeMoe 3ara3/IbIBaHKe MOoNagaeT B JOBEPUTEIbHbIN
MHTEPBAJ C BEPOATHOCTHIO 0K0JIO 50%. 3ama3aplBaHue MOJ] TaK)K€ MOXKET MCIOJIb30BaThCS B
KayecTBE BEPOSTHOCTHOTO KPUTEPHs, KaK DPA3JIMYEHUS] PECHOHJIEHTOB, TaK U pPa3IMYCHUS
IMPONU3HCCCHHLIX UMH 3BYKOB.

5. COOTHOILUEHWE MHTEHCUBHOCTEN PA3JIMYHBIX MOJI

PaznoxeHue 3ByKOBOIO CHMrHajlla Ha OTHEJIbHbIE MOJbl TO3BOJISIET BBIYMCIUTH UX
napuyaibHble MHTEHCHUBHOCTHM M IO COOTHOIIEHUIO HMHTEHCUBHOCTEH HAMTH KpUTEpUU
pas3n4yeHus 3ByKOB U peclioHAeHTOB. [Ipyu 3TOM 00HapYKUIIHCh, YTO CYIIECTBYIOT KPUTEPUH,
KOTOpbI€ MO3BOJISIOT PA3/IM4aTh pa3Hble 3BYKH Ui BCEX PECIIOHIIEHTOB OOHOBDEMEHHO.
BHOBb pazoObeM 3BYKOBbIE KpHBBIE Ha (DparMeHThl AMUTENBbHOCTHIO OKoo 3000 Touek,
BBIIEJIUM B Ka)XKIOM M3 HHMX y4acTOK OT IIEPBOIO 0 MOCIEAHEr0 MakcuMyma Monbl Ne2, u
MHTEHCUBHOCTH BCEX MOJ| YCPEIHHMM IO BBIACICHHOMY yuyacTKy. Kpurepuu npumem B BUje

1
[—’" ,rae I, , 1, — ycpelHEHHbIE MHTEHCUBHOCTU MOJI ¢ HOMEPaMH 1 U .

n

Tabn. 7. Kpurepry HHTEHCUBHOCTH U X MTOPOTOBBIE 3HAUEHUS JJIs1 IOTIAPHOTO Pa3INyeHuUs
3BYKOB, JUIS BCeX 9 PECIOHACHTOB, BMECTE B3AThIX. Ecnu 7151 HEKOTOporo oOpasia
Ha0Jr0/1aeMoe 3HauYeHUEe KPUTEpHs IPEBBIIIAECT YKa3aHHOE IIOPOrOBOE, TO 3TO O3HAYAET, YTO
3BYYUT 3BYK, YKa3aHHBIN B CTOJIOIIEC JAHHOW KJIETKH, B IPOTUBHOM CIIy4ae — B CTPOKE

3 3b XK Kb
3 I11/Ip, 13.0 I11/L, 12.1
3b Io/111, 0.65 Ie/los, 7.8 Lio/Ir7, 4.8
X
Kb Ie/127, 4.6

Jliis 6onee AeTanbHOro 03HAKOMIIEHHS ¢ 3(PPEKTUBHOCTHIO KPUTEPUEB, IPUBEIEM TAOIHUILY
pE3yIbTATOB M0 KAKIAOMY U3 PECIIOHJICHTOB 110 OTAEIbHOCTH.

B. B. MutaHok
O dusnueckon cTpykType 3BykoB 3, 3b, X, Xb
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Ta6un. 8. Paznuuenne 3BykoB 3 u 3b. Ctonber; Ne2 — kommuecTBo ciiydaeB Korja mpu
3BydallleM 3ByKe 3 3HaUYeHHE KPUTEpHs MPEBbIIAET moporosoe 3HaueHue. Cronoder Ne3 —
KOJIMUYECTBO CIyyaeB KOIJla IpU 3ByYallleM 3ByKe 3 3HaueHHE KpUTEpUs HE JOCTUTaeT
noporooro 3HaueHus. Crondens Ne4 — KOJIMUECTBO ClTyyaeB, KOTia MpH 3ByyalieM 3Byke 3b
3HaYeHHe KpUTEpHs MpeBbIlaeT noporosoe 3HadeHue. Cronder NeS — KOIMUYECTBO CIyyaes,
KOI'Zla IIpH 3By4alieM 3Byke 3b 3HaueHne KpuTepusi HE JOCTUraeT OPOrOBOrO 3HAYEHHUSL.

Ucnons3oBan kpurepuit lo/l1;, ero moporosoe 3nauenue — 0.65

3ByK 3, KpUTEepHii 3ByK 3, KpUTEpHii 3Byk 3b, kputepuit | 3Byk 3b, kputepuii
PecnionneHT | Gonblie MOPOroBOro | MeHbIe MOPOroBOro | OOJbLIE MOPOrOBOrO | MEHbIIE ITOPOrOBOrO
3HAYCHHUS 3HAYECHHUS 3HAa4YEeHUs 3Ha4YeHUs

1 339 62 1 288
2 265 0 0 410
3 201 0 0 179
4 214 35 0 179
5 259 1 60 147
6 176 0 7 243
7 136 0 0 223
8 160 0 7 188
9 148 1 8 222

Tabn. 9. Paznuuenue 38ykoB XK u XKb. Ucnons3oBan kputepuii 16/127, ero moporosoe

3gayenue — 4.6

3Byk XK, xputepuii 3Byk XK, xputepuit | 3Byx XKb, kpurepuit | 3Byx Kb, kpurepuit
PecnionneHT | 6osbiie moporoBoro | MeHbIiie MOPOrOBOro | OOJIbIIE TOPOrOBOTO | MEHBIIE TOPOTOBOTO
3HAYCHHUS 3HAa4YEeHUs 3Ha4YeHUs 3HAYECHHUS

1 170 11 38 280
2 383 147 157
3 147 1 19 207
4 108 81 0 178
5 137 119 8 279
6 214 0 70 178
7 120 52 104 206
8 244 19 0 179
9 126 73 0 220

Ta6n. 10. Paznuuenwue 3B8ykoB 3 u XK. Mcnons3oBan kputepuii [11/129, ero moporosoe

sgaueHue — 13.0

3ByK 3, KpUTEpHii 3ByK 3, KpUTEepHi 3Byk XK, xkputepuii 3Byk XK, xputepuii
PecnionneHT | 6osbiiie moporoBoro | MeHbIile MOPOrOBOro | OOJIbIIE TOPOrOBOTO | MEHBIIIE TOPOTOBOTO
3HAYCHUS 3HA4YEeHHUs 3Ha4YeHUs 3HAYCHUS
1 0 401 175 6
2 0 265 304 79
3 59 142 148 0
4 0 249 189 0
5 0 260 256 0
6 0 176 214 0
7 0 136 172 0
8 0 160 263 0
9 0 149 199 0

B. B. MutaHok

O dusnueckon cTpykType 3BykoB 3, 3b, X, Xb
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Ta6u. 11. Pazmuuenue 38ykoB 3b u XXb. Ucnonws3zoBan kpurepuii 112/127 , ero moporosoe

3gauyeHue — 4.8

3Byk 3b, kputepuit | 3Byk 3b, kpurepmit | 3Byk Kb, kpurepuii | 3Byk Kb, kpurepwuii
PecrionneHT | 0oJblue HOPOroBOro | MEHbIIE HOPOTOBOro | OOJbIIE IOPOrOBOrO | MEHBIIE IIOPOTOBOTO
3HAYCHUS 3HAYCHUS 3HAYEHUS 3HAYCHUS
1 35 254 318 0
2 13 397 230 74
3 58 121 226 0
4 0 179 178 0
5 0 207 287 0
6 0 250 248 0
7 0 223 310 0
8 0 195 179 0
9 0 230 204 16

Ta6u. 12. Pazmuuenue 38ykoB 3b u XK. Mcnonb3oBan kputepwii 16/128 , ero moporosoe

3HaueHue — 7.8

3Byk 3b, kputepuit | 3Byk 3b, kpuTepwuii 3Byk XK, kpuTepmii 3Byk XK, kpuTepuit
PecrionnieHT | 6oJblue HOPOroBOro | MEHbIIE OPOTOBOro | OOJIbILE IIOPOTOBOTO | MEHBIIE IIOPOTOBOTO
3HAYCHUS 3HAYCHUS 3HAYEHUS 3HAYCHUS

1 0 289 152 29
2 140 270 383 0
3 37 142 148 0
4 0 179 119 70
5 0 207 252 4
6 0 250 214 0
7 6 217 172 0
8 0 195 257 6
9 0 230 199 0

Ta6u. 13. Paznuuenne 3BykoB 3 u XKb. Mcnonb3oBan kputepwuii [11/129 , ero moporosoe

3gayeHue — 12.1

3ByK 3, KpUTEpHii 3ByK 3, KpUTEpHii 3Byk Xb, kpurepuit | 3Byk Xb, kputepuit
PecrionneHT | 6oJblue HOPOroBOro | MEHbIIE OPOTOBOro | OOJIbILE IIOPOTOBOrO | MEHBIIE IIOPOTOBOTO
3HAYCHUS 3HAYCHUS 3HAYCHUS 3HAYCHUS
1 0 401 318 0
2 0 265 304 0
3 69 132 226 0
4 0 249 152 26
5 0 260 287 0
6 0 176 205 43
7 0 136 305 5
8 0 160 179 0
9 0 149 220 0

B. B. MutaHok

O dusnueckon cTpykType 3BykoB 3, 3b, X, Xb
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Kakx BumHo wu3 Ttabmuir 8-13, CyImecTBYIOT KPHUTEPUH, ITO3BOJISIONINE TPOU3BOIUTH
MOTIApHOE pas3uyeHue JI0O0BIX NBYX 3BYKOB W3 umcia 3BykoB 3, 3b, XK, Kb mms Bcex
PECIIOHIEHTOB OJHOBPEMEHHO, C HA/IE)KHOCTBIO, MPeBbIIIaroiieil S0 mporeHToB, a BO MHOTHX
ciy4asix — 1 HamMHOro Oosbiied. OgHaKo B HEKOTOPBIX CIydasX HAJEKHOCTH JIMIIb CJIErka
npesbiiaer 50 MPOLIEHTOB, YTO HE MOKET ObITh NMPU3HAHO YAOBIETBOPUTENBbHBIM. B 3THX
CIIy4asiX MOKHO IOCTYTIUTh CJIEIYIOIIUM 00pa3oMm.

1. TIlpencraBnennbie B TaOnuIe 7 KPUTEPUU — ITO Jyuuiue W3 KPUTECPUEB, TTO3BOJISIONINE
pa3iauuaTh yKa3zaHHble TMapbl 3BYKoB. (OJHAKO CyHIECTBYIOT U JApyTrue KpUTEPHUH,
MO3BOJISIIOIME JIENIaTh TO K€ camoe, XoTd U MeHee 3¢ ¢dextuBHO. K coxanenuto, o0beM
CTaTbU HE MO3BOJISIET NpUBECTH MX. OIHAKO OHHM €CTh, U WX COBMECTHOE IMPHUMEHEHHE C
KPUTEPHUSIMU U3 TaOIUIIBI 7 TIO3BOJISIET OBBICUTH HAJIE)KHOCTD PACIIO3HABAHUSI.

2. Jlanuble, MpUBEICHHBIC B Ta0nunax 8-13, momydeHsl Ha pparMeHTax 3ByKOBBIX KPUBBIX,
uMerommx aiMHy okojo 3000 Todek, uro mnpu uactore auckperusauuu 441001y
cootBercTByeT (.068 cexyHapl. OMHOBPEMEHHOE WCMOIB30BAHUE HECKOJbKUX WYX
noaps1 GparMeHTOB MOBHIIIAET HAJIC)KHOCTh PACIIO3HABAHUS 3BYKA.

3. Ecam IOCTOBEPHO M3BECTHO, kMO U3 PECTIOHICHTOB NMPOU3HEC 3BYK, TO KOHKPETHO IS
HEr0 MOJXKHO HCIIONB30BaTh M JApYyrue KpuTepud. Tak, ecnu Uil pecrioHieHta Ne2
ucnoip30BaTh kpurepuii I,/I; mpu moporoBom 3HaueHuu 16, TO TabIUIA HAIEKHOCTH

BBITJIAAUT TaK

Tabmn. 14. Pasnuuenue 3BykoB X u XXb nns pecnionnenta Ne2. Mcnionb3oBan kputepuit 12/17,
€ro MoporoBoe 3HaueHue — 36

3Byk XK, xputepmii

3Byk XK, xputepmii

3Byk Xb, kpurepnit

3Byk Kb, xpurepuit

PecnionneHT | Gosnblie MOPOroBOr0O | MEHBIIIE TOPOTOBOTO | GOJBIIE MTOPOTOBOTO | MEHBIIIE TOPOTOBOTO
3HAYCHUA 3HAYCHUA 3HAYCHUA 3HAYCHUA
2 59 324 272 32
CpaBuenne Tabmumbl 9 ¢ Tabnuueil 14 mokas3biBaeT, HACKOJIBKO  YBEIMYMIACH

pacnno3HaBacMoOCTh 3ByKa Xb AJIsL 3TOTO PECIIOHACHTA.

6. 3AKJIFOUEHUME U1 BbBIBO/IbI

B nanHO# craThe mpencTaBieHbl HECKOJIBKO CIIOCOOOB TOJMYYEHHS BEPOSTHOCTHBIX
KPUTEPUEB PA3JIMYEHUs] KAK 3BYKOB, IPOM3HECEHHBIX OJHHUM YEJIOBEKOM, TaK M Pa3INYHBIX
PECIOHJIEHTOB, MPOMU3HOCAIIMX OJUH U TOT XK€ 3BYK. HECOMHEHHO, YTO CyUIECTBYIOT U

Apyruc
HE3aBUCUMBIX BCPOATHOCTHBIX KPUTCPHUCB MOBLIIIACT HAACKHOCTD PACIIO3HABAHUA O IMOYTH

BEPOSITHOCTHBIE ~ KpuTepuu. OJHOBPEMEHHOE  HCIOJIb30BAaHUE  HECKOJIBKUX

100%. Yto kacaercs aOCOIIOTHO HAJEKHBIX KPUTEPUEB, CTONMPOLIEHTHBIX, TO TaKUX, CKOpEe
BCET0, HET U OBITh HE MOXKET — PACMO3HABAHWE HOCHUT MPUHIUIHAIBHO BEPOSITHOCTHBIN
XapakTep. OTO MOIATBEPKIACTCS, BO-TIEPBBIX, TEM, YTO YEJOBEK, CIYIIAIOUIMA JPyroro
YeNoBeKa, HO He BUASALINMA €ro, HHOT/a JOMTyCKaeT OIMOKH pacrio3HaBaHMs KaK MEPCOHBI, TaK
U peud U, BO-BTOPHIX,

TEM, YTO 3BYKM peuYd cojepkaT B cebde CYIIECTBEHHYIO

B. B. MutaHok
O dusnueckon cTpykType 3BykoB 3, 3b, X, Xb
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HEYCTOMYMBOCTh MAPAMETPOB — CM. pUCYHOK 3. C Apyroi CTOPOHBI, €clii Obl pacrio3HaBaHKE

HE HOCHUJIO BEPOSATHOCTHBIN XapakTep, TO OJAMH YeJIOBEK HE CMOT Obl IOHUMATh peYb JAPYTroro

YCJIOBCKA IIpW HAJIMYHMKU ITOCTOPOHHHUX IIYMOB, IIPU KaKUX-TO M3MCHCHUAX B IOpTaHH, IIPHU

HAJIMYUU CUJIBHOM yCTaJoCTU U T.J. JI1000i BBIXO/I 32 KaKHE-TO paMKH TYT € MPUBOIUI ObI

K OTKa3ly IIOHUMAaHU:. Ha camom xe ACJIC, BO BCEX COMHUTCIIBHBIX ClIydadX YCIIOBCK, IIYCTh

JaX€ HCOCO3HAHHO, HUCIIOJIB3YET JIMHTBUCTHYCCKUHN KOHTPOJIb, OH 06J1az[aeT CIIOCOOHOCTEIO

«IOPUCOBBIBATL» 3BYKHM MW JAaXXC OTACIBHBIC CJIOBA, YCIIBIMIAHHBIE B YCJIIOBUAX TIOXOM

CJIBIIIUMOCTH, HAJIUYHWA INYMOB U T. 1.
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