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OBIIASA XAPAKTEPUCTHUKA PABOTbI

AKTYaJIbHOCTH HCCJIeI0BAHUS.

Yucno cpeacTB nepeaayn HHPOPMALIMU 110 PalOKaHAIy HEIMPEPHIBHO BO3-
pacraert. [Ipu 3TOM peueBast koMMyHuUKalus (TeaedoHHs) O CUX MOP OCTAETCs
OJTHUM M3 HauOoJiee ONMEPATUBHBIX U BOCTPEOOBAHHBIX CIIOCOOOB HEMOCPE/I-
CTBEHHOTO 0OMeHa mH(popManuer Mexay JToapMu. Ha ceromHsmHuii 1eHp 9nc-
70 aDOHEHTOB CPENCTB paauoTeac(hOHUN 3HAYUTEILHO MPEBBIIIAET KOJTHMYECTBO
a0OHEHTOB (PUKCUPOBAHHBIX CETEH OOIIEro MoJb30BaHUS, MOATOMY IpodiieMa
3(h(HEKTUBHOTO MCIOJIB30BAHMS PAJIMOYACTOTHOTO CIIEKTpAa CTAaHOBUTCS BCE
OCTpee, TaK KaK PaJMOYacCTOTHBIA CIEKTpP SIBISETCS OrpaHUYEHHBIM HEBO300-
HOBJISIEMBbIM pecypcoM. OHUM U3 myTeil 3PPEKTUBHOTO UCIIONB30BaHUS PaJIHO-
YaCTOTHOTO pecypca SIBISIETCSl C)KaTHE CIEKTpa MepelaBaeMbIX CHUTHAJIOB, B
YaCTHOCTH PEYEBBIX, KAK 3aHMMAIOIINX 3HAYUTEIbHYIO JOJI0 CPEAH BCEX TPaHC-
JUPYEMBIX IO paJuOKaHATy CUTHAJIOB.

Hecmotps Ha To, 4TO mpobaeMa KOMIIAHIUPOBAHUSI CIIEKTPA PEUEBBIX CHUT -
HanoB (PC) Ha cerogHsAIHUI A€Hb JOCTATOYHO YCHEIIHO PEIIAEeTCsl CPEACTBAMU
CTaTUCTHUYECKOM TEOPUU C YCTPAaHECHUEM IICUXOAKyCTHUYECKOW H30BITOYHOCTH,
MOMCK pEIICHUN AaHHOU MpoOiemMbl Ha 0a3e albTePHATHUBHBIX TEOPETUUYECKHUX
NPECTaBICHUN HE TOJIBKO HE TMOTEps CBOEH aKTyaJlbHOCTH, HO M MpuoOpen
elie OOMBIIYI0 OCTPOTY C Pa3BUTHEM TEJIEKOMMYHUKAIIMOHHBIX TEXHOJIOTUH, YTO
0OBSICHSIETCS OIPaHUYEHHBIMU BO3MOYKHOCTSIMU M3BECTHBIX METOJOB IPH BO3-
pacraromeid morpeOHocTi. OAHUM U3 TEOPETHUECKHX (PYHIAMEHTOB, KOTOPBIi
TPaJMIIMOHHO PACCMaTPHUBAETCSl B Ka4€CTBE OCHOBBI JUISl pPellleHHuss 0003HaYEeH-
HOU MpOOJIEMBI, ABIAECTCS MOAYJISIIIMOHHAS] TEOPHUS 3BYKOBBIX CUTHAJIOB, B TOM
HaNpaBJICHUU OPUEHTUPOBAHA JaHHAas padoTa.

Pa3paboTrka HOBBIX 3((PEKTUBHBIX CIIOCOOOB KOMITAHIUPOBAHUS CIEKTpa
PC sBnsieTcst akTyanbHOM, MPEX/IE BCETO, Ui CUCTEM PAJAHOCBA3H, B TOM YUCIIE
CHELMATN3UPOBAHHBIX CHCTEM IOJBHKHOM paguocBsi3u. Takxke 3TO aKkTyaJbHO

JUISL CHCTEM 3aIlMCH U XpaHEHUs OOJIBIIMX MACCUBOB PEUEBOM MH(OPMALIMH.
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OO0beKT uccienoBaHus: 00paboTKa peueBbIX CUTHAJIOB.

Ipeamer uccaenopanusi: KoMmnanaupoBaHue (C:katue — BOCCTAHOBIICHUE)
CIIEKTpa PEUEBBIX CUTHAJIOB MPHU UX 00pabOTKEe HA OCHOBE MAaTEMaTHYECKOM MO-
JIEJIA MOAYJISALIMOHHON TEOPUH.

OcHoBHAfA 1eJIb HCCIEIOBAHMS 3aKITI0UaeTCA B pa3padoTke 3 PexTuBHO-
r0 METO/1a KOMITAHIMPOBAHHUS CIIEKTPA PEUEBBIX CUTHAJIOB.

B cooTBETCTBUM C OCHOBHOM LIETBIO U MPEAMETOM HCCIEIOBAaHUS ONpEe-
JICHBI CJIEYIOIINE OCHOBHBIE 31241 MCCJIEOBAHMS:

- DKCTIEPUMEHTAJILHO UCCIIEI0BaTh CBOMCTBA (PYHKIIMA, OMUCHIBAIOIINX pe-
YEBbIE€ CUTHAJIBI B MAaTEMATUUYECKON MOJICNI MOAY/ISIIIUOHHON TEOPUH;

- pa3zpaboTaTh HOBYIO MCHUXOAKYyCTHUECKYI0 MOJIEb, YUYUTHIBAIOUIYIO OCO-
OCHHOCTH CIIyXOBOT'O BOCHPUSITHS MOAYJIUPOBAHHBIX MO aMIUIUTYIE M 4YacTOTE
CUTHAJIOB;

- pa3zpaboTaTh METO U TEXHUUYECKHE CPEJCTBA KOMIIAHIUPOBAHUS CIIEKTPa
PEUEBBIX CUTHAJIOB IPU 00pa0OTKE UX MPUPOAHBIX MOIYIUPYIOIIUX (PYHKIIUI;

- DKCMIEPUMEHTAIBLHO HCCIIE0BaTh d()PEKTUBHOCTD pa3pabOTaHHOTO METO-
Jla KOMIaHIUPOBAHUS CIIEKTPa PEUEBBIX CUTHAJIOB;

- 00ecrneynuTh BHEIPEHUE PE3YNIbTaTOB, MOITYUYEHHBIX B JIUCCEPTALMOHHOM
UCCJIEIOBAaHUH, B YUE€OHBIN MPOIECC U MPAKTUKY HAYYHBIX UCCIEIOBAHUM.

MeT0/10,10rM4eCKyI0 U TEOPETHYECKYI) OCHOBBI HCCIICIOBAHUS COCTABU-
T HAy4YHBIC TPY/bl OTEUECTBEHHBIX U 3apyOEKHBIX aBTOPOB B TeOpHH (YHKITUH,
bu3noNIoruu ciyxa u peuu, Teopuru MHGOPMaIIUU, CIEKTPATbLHOM TEOPUU U MO-
TYJIALUOHHOW TEOPHH.

MeTtoab! ucciienoBanus. Bo BpemMs npoBeAaeHUsI UCCAEA0BAHUS ITPUMEHS-
JUCh METOJbl MAaTEMAaTUYECKOTO aHallh3a; CIEKTPaJIbHOro aHanusa (TeopeTuye-
CKOTO U AKCIEPUMEHTAIBHOIO); KOMIIBIOTEPHOTO MOJAEIUPOBAHUS; aPTUKYIISIIIH-
OHHBIX U3MEPEHUN, U IP.

Hay4yHast HOBU3HA UCCJICJOBAHUA:

I. Ha ocHOBe 3KCIEpUMEHTAIBHBIX U3MEPEHUN MapaMeTPOB MTHOBEHHOM

YaCTOTHI pCUYCBBIX CUI'HAJIOB BHCCCHBLI YTOYHCHHA B CACIIAHHBIC PAHCC BBIBOALI O
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CBOMCTBaX MTHOBEHHOM 4acTOThI (JOHEM PYCCKOTO SI3bIKA: BO-TIEPBBIX, MOIYJIH-
pyIOLIME YacTOThI MMPUPOJHON YACTOTHOW MOZYJISLIMHA INIACHBIX 3BYKOB PYCCKOM
pe4Yr MOTyT MPUHUMATh 3HaueHus Bblie 1 KI'I, BO-BTOPBIX, MpHUPOAHAS HECY-
11asl 4acToTa IJIACHBIX 3BYKOB PYCCKOM peuH, KaK MpaBUJIO, HE PABHSETCS 4acTo-
T€ OCHOBHOI'O TOHA I0OJIOCA.

2. Ons ycTpaneHus: CUX0(U3n4ecKord M30BITOUHOCTH PEUEBBIX CUTHAJIOB
C LEJIBI0 CKaTMsl MX CHEKTpa IMPEMIOKEHA HOBAs ICUXO0AKyCTUYECKas MOJIEIb,
YVYHUTHIBAIOIIAST OCOOCHHOCTH CIIyXOBOTO BOCHPHSTHS MOIYJIUPOBAHHBIX IO aM-
IUTUTY/IC U YaCTOTE CUTHAJIOB.

3. Jlmsa pyccKoro si3blKa SKCIIEPUMEHTAJIBHO YCTAHOBJIEHO, YTO MOIYJIUPY-
IOIAE YACTOThI MPUPOJIHBIX AMIUIUTYAHON M YaCTOTHOM MOIYJALIMI pEYeBOro
CUTHaJa B 3HAYUTEJIbHOW CTEIIEHU COBIAJAIOT.

4. Jlyis pycCKOro SI3bIKa SKCHEPUMEHTAIBHO YCTAHOBJIEHO, YTO IIPU COXpa-
HEHUU WH(OOPMAIMK O BEIMYMHE NMPUPOIHON HECYIIEeH YaCTOThI PEYEBOTO CHT-
HaJla MO’KHO HE3aMETHO JUIS CIIyXa IMOJAMEHHUTh COCTABIIAIOIIME CIIEKTPA CUTHA-
na, 00yCIIOBJICHHBIC €T0 MPHUPOJAHONW YAaCTOTHOW MOIYJISIINEH, aHATOTHIHBIMH
CIIEKTPaJIbHBIMU COCTABJISIONIMMHU, OOYCIOBJICHHBIMU €ro IPUPOJHON aM-
IUTUTYTHOW MOYJISIIUCH.

5. Ha ocHOBe mpenIoKeHHOW IICHXOAKyCTHYECKOH Mojenu paszpaboTaH
croco0 M yCTPOMCTBO KOMIAHAMPOBAHUS CIIEKTpa PEYeBOr0 CUTHANIA TIPU Jelie-
HUM MTHOBEHHBIX YaCTOT CUTHAJA M €ro Oorudarolieil U OrpaHUYE€HHHN CBEPXY
CIEKTPOB orubaroieil orudaromield, KOCUHYCOB (pa3bl CUTHAJIa U OTHOAIOIIEH ¢
JEJI€HHBIMU MTHOBEHHBIMH YacTOTaMH. DKCIIEPUMEHTAIbHO olleHeHa 3(ddek-
TUBHOCTh KOMIIAHUPOBAHUS CIIEKTPA Peur pa3paboTaHHBIM CIIOCOOOM.

HayuyHasi HEeHHOCTB Pe3yJIbTATOB HCCJAEIOBAHUSA 3aKIHOYACTCSA B TOM, YTO
MOJIyYEHHBIE B X0JI¢ paOOThI MPHU BHIMOJIHEHUU JIAHHOTO JUCCEPTAIIMOHHOTO UC-
CJI€IOBAHUSl HAYYHBIE M TEXHUYECKHE PE3YJIbTaThl (HampuMmep, MpeasIoKeHHas
HOBAasl TICUXOAKyCTHYECKasi MOJIENIb CIIyXOBOTO BOCHPHUATHS, YCTAHOBJICHHBIC
(dakThl COBMAICHUSI U BO3MOKHOCTH HE3aMETHOM NJIsl CiTyXa MOAMEHBI MOMYJIH -

PYIOLIMX YaCTOT NPUPOIHBIX aMIUIMTYAHOM M YAaCTOTHOW MOAYJIALMUA PEYEBBIX
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CUTHAJIOB) MOTYT OBITh HUCIIOJIb30BaHbI MPU CO3/IaHUH HOBBIX METOJIOB U CPEJCTB
00pabOTKH pEYEeBBIX CUTHAJIIOB HA OCHOBE MAareMaTHYEeCKON MOAEIN MOAYJISALIHU-
OHHOW TEOPHUH.

IIpakTuyeckasi 3HAYUMOCTb PadoThI. [IpoBeeHHBIE TEOPETUUECKUE U
AKCIIEPUMEHTATILHBIE KCCIICOBAHUS TO3BONIMIIN pa3padboTath 3¢ HEKTUBHBIMN
croco0 M yCTpOMCTBO KomnaHaupoBanus crekrpoB PC npu oOpaboTke ux npu-
POIHBIX Moaynupyromux GpyHkiui. Peanuzanus uudpoBsIMU CpecTBAMU pas-
paboTaHHOTO crocoba KommaHAupoBaHus criekrpa PC B COBpEeMEHHBIX CHUCTe-
Max paJuoCBS3U MO3BOJIUT YBEIUYHUTH 3(PPEKTUBHOCTh MCIOJIb30BAHUS PAJIUO-
4aCTOTHOTO pecypca.

Peanm3zauusi pe3y/jibTaTOB AMCCEPTALUOHHON padoThl. MaTepuanbl guc-
CepTAIMOHHON paboThl BHEAPEHbI B yUeOHBIM IpoliecCc M HAyYHO-HUCCIIEI0Ba-
Tenbckyto padory Muctutyra ®Ch Poccun (1. Cankr-IlerepOypr) u kadenps
akyctuku Cankr-IleTepOyprckoro rocymapCTBEHHOTO YHUBEPCUTETAa KHHO H
tenesunenus, a takke B HUP OOO «Hesaron». BHenpenne pesynsratoB nuc-
CepTallMOHHON PabOThI MOJTBEPKIECHO COOTBETCTBYIOIIUMH aKTaMH.

Anpobanus padorbl. OCHOBHBIE TMOJOXKEHUS JAUCCEPTAIMOHHON pPabOThHI
JOKJIAJBIBATUCh U OOCYXJATUCh B TPEX COOOIICHUSAX HA HAYYHO-TEXHUYECKHUX
koH(epennusx Cankr-IlerepOyprckoro rocyaapCTBEHHOTO YHUBEPCUTETA KHMHO
u texesuaenus B 2006-2007 romax.

IMyonukamumu. [1o Marepranam BHIMOTHEHHBIX UCCIIEIOBAHUIN OMYyOINKOBA-
HO 11 mevarHbIX padoOT, B KOTOPBIX M3JI0KEHO OCHOBHOE COJIEPKaHUE JHCCepTa-
uuu: 10 crarei, u onHa 3asBKka Ha «Croco0 U yCTPOMCTBO CIKATUSI CIIEKTpa pe-
YEBBIX CUTHAJIOBY, IO KOTOPOM MostydeH nareHT PO Ha nzodpereHue.

JIMYHbIA BKJIaJA aBTOpa. Bce OCHOBHBIE HAy4YHBIEC PE3YJIBTAThI, U3JI0XKECH-
HbIE B JIUCCEPTALIMOHHOW paboTe, MOIy4YeHbl aBTOPOM JIMYHO. Bee nmyOnukanuu
HaIMCaHbl aBTOPOM JUCCEPTALMH O]l peAaKluel U Mpu 0011IeM HAyYHOM pyKO-
BOJICTBE COaBTOPOB.

CtpykTypa u 00beM padoThl. /(uccepraius COAepKUT BBEICHHUE, OCHOB-

HOM TEKCT U3 YETBIPEX IVIAB, 3aKJIFOUEHUE, CIIMCOK MCIIOJIb30BAHHOM JIUTEPATyPhl
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u npuiokeHrne. O0beM OCHOBHOIO TEKCTA C BBEICHUEM M 3aKJIFOUYEHUEM COCTaB-
asiet 193 crpanunpl, BKIrovas 57 puCyHKOB Ha 46 cTpaHuiax v 2 Tabiauibl Ha 2
crtpanuax. CrMCOK MCIOJIB30BAHHON JINTEpPATyphl coaepkuT 138 HanmMeHoBa-
HUM.

Ha 3ammTy BBIHOCATCH CJIeAYIOLIHe I0JI0KeHUA:

1. [Tyt cxatys ceKkTpa peyeBoro CUrHajla Ha OCHOBE MareéMaTu4ecko Mo-
JeIM MOAYJISIIUOHHOM TE€OpUHM HEOOXOAMMO C)KMMATh CIEKTPbl Orudarouei u
KocuHYyca (pa3bl curHama.

2. Mopynupyromue 4acToThl MPUPOJHON aMIUIUTYIHONM M NPHUPOAHON Ha-
CTOTHOW MOZAYJSALNNA PEYEBBIX CUTHAJIOB B 3HAYUTEIBHON CTENEHH COBIAAALOT.

3. YcTaHOBIIEHAa BO3MOXHOCTB B OIIPENIEICHHBIX NPEAeiIax He3aMETHOM [
YEJIOBEUECKOr0 CIyXa NOJAMEHBI MOAYIMPYIOMIUX YACTOT HPUPOAHON YACTOTHOM
MOZYJIALIMM HA aHAJOTMYHBIE MOIYJIUPYIOLIME YaCTOThl IPUPOJHON aMIUIMTY.I-
HOM MOIYJIALIMM PEYEBBIX CUTHAJIOB.

KPATKOE COIEP KXAHUE PABOTbI

Bo BBeneHnMu 000CHOBaHA aKTyaJlbHOCTh TEMBI JUCCEPTALUU, CHOPMYITH-
poBaHbl IIpo0JieMa, OCHOBHAs 1I€JIb M 3aJayd HCCIIEJOBaHUs, JaHA XapaKTepu-
CTHKa paboThl, C(HOPMYIUPOBAHBI OCHOBHBIE MOJIOXKEHUS, BBIHOCUMBIE Ha 3alllH-
Ty, OIMCaHa CTPYKTypa JUCCEPTALMH.

B nepgoii rmaBe ¢ no3unuii Teopuu HHGOPMALIMK, TEOPUH CIIEKTPOB U MO-
OYJIALAOHHON TEOPUHU 3BYKOBBIX CUTHAJIOB 0003HaueHa mpodiieMa CKaTus CIeK-
tpa PC. O6ocHOBaHa HEOOXOAMMOCTD MPOIOJIKEHUS PA3BUTUS MOIY ISILIUOHHOM
TEOPUH 3BYKOBBIX CUT'HAJIOB, NU3y4alOlIEd CBOMCTBA HATYPAIbHBIX aKyCTUYECKUX
curHajgoB. OOOCHOBaHA HEOOXOIMMOCThH C)KaTHsSl CIIEKTpa PEYEBBIX CHTHAJIOB
JUTSl TIOBBIIIEHUS Y()PEKTUBHOCTU UCIIOIB30BaHMS YaCTOTHOTO pecypca KaHalloB
nepenaun peun. [lokazaHo pa3BUTHE M COBPEMEHHOE COCTOSHUE PEIICHUS
npoOaemMbl KoMIanupoBaHus cuekrpa PC ¢ nenbio ux TpaHCHIALUU [0 KaHaJlaM
cBa3u. [IpuBeneHbI 3aBUCUMOCTH KaueCTBA PEUYU OT CTEIIEHU KOMIIPECCUM CIIEK-
tpa PC Hanbonee nomyasipHbIMU COBPEMEHHBIMU METOIAMHU.

Cxkarue cniektpa PC BO3MOXKHO 32 CHET YMEHBIIECHUS UX CTATUCTUYECKON U
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MICUX0aKyCTUYECKOM M30BITOUHOCTEN. B COBpeMeHHBIX cucTemMax paauorenedo-
HUU C LEJBIO CKaTUsl CIIEKTPa PEUYEBBIX CUTHAIOB HaubOoJee IHPOKOE NMPUMEHE-
HUE HalUIM THOPUIHBIE BOKOAEPHI, YMEHBIIAIOIINE KaK MCUX0aKyCTHYECKYIO,
TaK U CTAaTUCTUYECKYIO M30BITOYHOCTH. J[OCTATOUHO HU3KOE KaueCTBO MOJIydae-
MOW peur NpH CPaBHUTEIBHO HEBBICOKOW CTENEHHU C)KaTUSl €€ CIIEKTpa COBpeE-
MEHHBIMH METOJJaMH OOOCHOBBIBACT HEOOXOAMMOCTbh IMOUCKA HOBBIX IyTeH 3(-
(PEKTUBHOTO PELICHUs JaHHOU MpoOaeMbl Ha 0a3e aJbTEPHATUBHBIX TEOPETHYE-
CKHUX IPEACTABICHUMU.

[IpoBenen 0030p uCCIENOBATENbCKUX PAOOT, MOCBSLIEHHBIX PEIICHUIO
npobsieMbl cxxkatusi cnekrpa PC Ha 0a3e MOAYISILMOHHBIX IpeacTaBieHuid. Ha
OCHOBE aHaJIM3a MPUBEJECHHBIX padOT B KOHIIE IEPBOM INIaBbI JIETAIOTCS BBIBOJIBI
0 BO3MOXKHOCTH pelIeHus mpooaemMbl KoMnaHaupoBaHus criekrpa PC Ha ocHOBe
MOJYJALIMOHHOW TEOpHUH U (POPMYIHUPYIOTCS OCHOBHBIE 33/Ja4M HACTOSIIETO
JMCCEPTALMOHHOTO MCCIIEI0BaHMs: UCCIIEA0BaTh CBOMCTBA (DYHKIIMM, OMMCHIBA-
omux PC B mMaTemMaTudyeckod MOJEIM MOAYJISIIIMOHHON Teopuu; pa3padborarb
METOJIBI CYKaTHS CIIEKTPOB orudaromieit u kocuayca (assr PC.

Bo BTOpOIi II1aBe NpUBOJATCSA PE3YIBTATHI SKCIIEPUMEHTAIBHBIX UCCIEI0-
BaHU CHEKTPAIBHBIX U MH(OPMALIMOHHBIX CBOMCTB OruOaromeil U KoCHHyca
(a3bl peyeBbIX CUTHAJIOB.

DKCNepUMEHTANIbHO UCCIIEIOBAaHbl COOTHOLIECHUSI MEXAY CIIEKTPOM pEUYeBO-
ro CUTHAJIa U CIEKTpaMu CyOCHUTHAJIOB ero orubaroiieil 1 KocuHyca ¢asbl, BbI-
JEJISIEMBIX B KaHAJIE HENOJHOIO MOAYJILIMOHHOIO aHa/M3a. YCTaHOBJIEHO, YTO
BEpXHHE T'PaHUYHBIE YAaCTOTHl CHEKTPOB orudaromeid u kocuHyca ¢assl PC
PAKTUYECKHA COOTBETCTBYIOT BEPXHEN I'PAaHUYHON YAaCTOTE CIIEKTPA CAMOI'0 CHUT-
Hana. Takke yCTaHOBJIEHO, YTO 3HAUMUTENbHAs YacCTh MH(POpPMAIUHU, COIEpKa-
1IeiCsl B peUEeBOM CUTHAJIE, OJTHOBPEMEHHO OTpa)K€Ha B €ro Orudarolei, u B KO-
cunyce ¢asbl, TO ecTb nyomupyetcs (puc. 1), a yacte HHPOpPMAIIUK O pEYeBOM
CUTHAJIe OTpa)keHa JIMOO TOJIbKO B €ro orudaroiiei, MO0 TOJIBKO B KOCHHYCE
¢a3bl. Undopmaiiys o 3Hau€HUSX PUPOIHBIX MOTYIHPYIOIIUX YaCTOT PEYEBOTO

CUTHAJIa B BBICOKOW CTEeNEeHHU AyOnupyercs: (MOIYIUPYIOIIME YaCTOThI MPUPO-
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HBIX aMIUTUTYAHOW U YaCTOTHOM MOIYJISAIIMI B 3HAYUTEILHON MEpe COBIAAIOT).
Nudopmarus 0 3Ha4eHUH HECYIIEW YacTOThl PEUYEBOIO CUTHAJA U O €€ OTHOCHU-
TEJIbHO MEJJICHHOM U3MEHEHUHM TPU MEPEXOJE OT OAHOIO 3BYKA PEUYU K APYTOMY

COJIEPIKUTCSI TOJIBKO B KOCUHYCE (pa3bl (MTHOBEHHOM 4acToTe).
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Puc. 1. CniekTpsl pe4eBOro cUraaJja, ero orudéawmeil 1 kocunyca ¢aspl s 3ByKa «A»

O6ocHOBaH BBIOOP OMpeeNeHns Pa30OPUUBOCTH PEUH 1O CIIOTOBOW apTH-
Kyasiuud. M3MepeHbl 3aBUCUMOCTH pa300pYMBOCTH PEYM OT BEPXHUX TpaHUY-
HBIX YacTOT CIIEKTPOB KocuHyca ¢a3bl u orudatomeii PC (puc. 2, 3) npu ux pasz-
JEJIbHOM OTpaHuYeHnH cBepxy ¢ nomoinbo @HY. Bee skcnniepuMeHTsl 110 omnpe-

JICJICHUIO CJIOTOBOM Pa300pYMBOCTH MPOBOAWINCH B CTPOTOM COOTBETCTBUHU C
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tpedoBanusamu ['OCT P 50840 — 95. Ilo mosy4yeHHBIM pe3yibTaTaM JeiaceTcs

BBIBO/I, UYTO KOCHHYC (pa3bl peueBOro CUrHaja urpaet 00JabplIIyI0 poiib B IIEpeade

CEMaHTUYEeCKOW MH(GOpMAIIUK PEUH, TaK KaK pa30opurMBOCTh peun ObICTpee CHU-

KaCcTCA IIpu YMCHLUIICHHHA BerHeﬁ rpaHHquﬁ JaCTOTBI CIICKTpa KOCHHYCa

¢a3bl, TO €CTh BBICOKOYACTOTHBIC KOMIIOHEHTHI CIIEKTpa KocuHyca ¢aspl Oonee

UH(GOPMATUBHBI, YEM aHAJIOTUYHBIE KOMIIOHEHTHI criekTpa orubatomieit PC. Ilpu

OI'paHUYCHHU CBCPXY CIICKTPAa KOCHMHYCa CI)aBBI CHUTrHaJia TCPACTCS HC TOJIBKO HMH-

dbopMans 0 MOAYIHPYIONIMX YaCTOTaX MPUPOTHON YACTOTHOM MOIYJISIUU U

JeBUAIIMU MTHOBEHHOM 4acToThl PC, HO 1 uH(opMaIus 0 BeIUUYUHE TPUPOTHOM

HECYIIEeW YaCTOThl CUTHAJIa, YTO CYLIECTBEHHO BIMSIET Ha pa300pUYMBOCTh PEYH.
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KOCHHYca ()a3bl peuyeBOro CUrHaja npu ucxoaHoi orudarmeii (s pasusix OCII)
9KCHepI/IMCHTaHBHO YCTAHOBJICHO, YTO BPEMCHHBIC CJABUI'YM MCKIAY CY6CI/II‘—

HajaMH orubaronieil 1 KocuHyca (a3pl peueBbIX CUTHAJIOB MPHU UX Pa3esibHON
00paboTKe B KaHaJ€ HEMOJHOTO MOAYJISIIIMOHHOTO aHAJIN3a-CUHTE3a OKa3bIBAIOT
3aMETHOE BIUSHUE HA Ka4eCTBO M pa300pUYMBOCTH CHHTE3UPYEMOU PENpOIyK-
MU PEYH, TAK KaK TAaKHE€ OTHOCUTEIbHbIE BDEMEHHBIE PACXOKIACHUS NPUBOIAT K
NOSIBJIICHUIO YaCTOTHBIX UCKAXEHUI B CAHTE3UPOBAHHOM CHUTHAJIE.

ITo pe3ynpraram 3KCHEPUMEHTATBHBIX UCCIEAOBAHUN CIIEKTPAIbHBIX U UH-
(opMallMOHHBIX CBOMCTB orubatoiei u kocunyca ¢assl PC nenarorcs BbIBO/IBI
0 3Ha4YEeHMH >TUX (PyHKUMI B nepeaaye peueBoi nHpopmarmu. Kocunyc ¢azbl
urpaer OOJBIIYIO POJib B Tiepeade HHGOpMaIUKU O COMIaCHbIX (OHEMAX, a OTH-
Oaromias — 0 IIaCHBIX (poHEMax pycckoro sizbika. Orubdaroniasi peueBoro CUrHaia
Oosbllie OTBEUaeT 3a KauecTBO nepenadn peun. Kocunyc as3sl peueBoro curia-
na B OoJblliel Mepe OompeeNsieT nepeaady ceManTuieckon nabopmanuu. [ena-
€TCSl BBIBOJI O HELEecCO00pa3HOCTH MPUMEHEHMS] OTPaHUYEHHS] CBEPXY CIEK-
TpoB KocuHyca (a3sl u orudaromeit PC 1is1 cokpaiieHus moiockl 4acToT KaHa-
Ja CBA3M, TpeOyroUeics s TpaHCIsuu pedd. Jlemaercs BbIBOM, YTO JJIsl CKa-
tusi cnekrpa PC Ha OCHOBE MOIYJSILIMOHHOM TEOPUM 3BYKOBBIX CHUTHAJIOB W
nepeaayu peur ¢ KOMMEPUECKUM KaueCTBOM (HE HUIKE MEPBOTro KJlacca KauecTBa
peun o 'OCT P 50840 — 95) neoO6xoauMo nepeaaBarh OTHOAOIIYI0 U KOCUHYC
¢a3pl CUTHAJIA U CKUMATh CIIEKTPHI KaK OrHOAOIIeH, TaK M KOCHHYCa (Das3bl.

B TpeTneii raBe pazpabaTbiBaeTcs MaTeMaTHUECKasi OCHOBA CIIocoba cxa-
tus crnektpa PC Ha 6aze MaremMarruecko MoJieu MOYJISIIMOHHON TEOpHUU.

[Ipexxne Bcero, mMareMaTH4eCKH CTPOro OOOCHOBBIBAETCS BO3MOXKHOCTH
npuMeHeHus npeodpazoBanus ['unpOepTa K 3ByKOBbIM CUTHAJIAM (SIBIISFOILIUMCS
OTHOCHUTEJILHO IIHUPOKOIOJIOCHBIMH), HA UCTIOJIb30BAHUH KOTOPOTO CTPOUTCS MO-
OyJISIUAOHHAS Teopus. TeM cambIM MOKa3bIBAETCA, YTO JJISI OMMCAHUS 3BYKOBBIX
CUTHAJIOB HEMPOTUBOPEUMBO M TEOPETUYECKU OOOCHOBAHHO MOXKET OBITH HC-
M0JIb30BaHAa MAaTeMaTUYECKas MOJEb MOIYJIALIMOHHON TEOPUHU.

B maremarudeckoit Moienu MOIYISIIMOHHONW TEOPUH JTF000M 3BYKOBOM CHT-
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Hal s(t) OomHUChIBaeTCSI B BHUJE CIIOKHO-MOIYJIUPOBAHHOTO (OIHOBPEMEHHO IIO
aMIUIUTYJIE M 4YacTOTE) IMPOLIECCa, TO €CTh B BHJIE€ MPOU3BEACHUS Orumdarouein
S(t) (aMITUTYAHO-MOIYAUpPYIOIIEeH (QYHKIIMU) U KocuHyca ¢asbl cos(t) (ua-

CTOTHO-MOAYJIMPOBAHHOM (PYHKIIMM) CUTHAJa

s(t) = S(t)cos @(t) = S(t) cosj'(n(t)dt , (1)
rae ¢(t) — Tekymas ¢asza curaaina, o(t) — MTrHOBEHHas 0qacTOTa (4acTOTHO-MOJTY -
nupytomas QyHkuus) curnana. OyHkuuu S(t) u cos(t) aBistoTcss QyHKUUAMU
NEPBON CTYNMEHU MOAYJIALMOHHOTO PAa3JIOKEHUS (HEMOJHOTO MOAYJISIUOHHOTO
aHajM3a) CUTHAJIA.

Orubaroiasi curaana s(t) onpeaensiercs CieIyomuM oopa3zoM

S(t) = /s2(t) + §2 (1), (2)

rae s(t) — ucxoaHbId curHai, §(t) — OMOPHBIA CUTHAJ, CONPSKEHHBIN 1Mo ['Hiib-
Oepty ¢ curHaioM s(t)

st = Hisol = = [ 2ar, (3)

Panee* OBLIIO SKCTIEPUMEHTAIBHO YCTAHOBJICHO, YTO BBIJICJICHUE MTHOBCH-
HOM 4acTOThl ®(t) 3ByKOBBIX CHUTHAJIOB B BUJIE CyOCUTHaa Jake 0e3 BBITIOJIHE-
HUS C HEel KaKuX-Tu00 mpeoOpa3oBaHuil TPUBOIUT K HEYCTPAHUMBIM HCKAKCHHU -
SM B CHHTE3UPYEMOU Ha €€ OCHOBE PEMpOAYKIIMH 3BYKOBOTO curHaia. [losTomy
Ui 00paObOTKM MTHOBEHHOM YaCTOTHI 3BYKOBBIX CHTHAJIOB OTKA3aJUCh OT HE0O0-
XOIUMOCTU €€ JIETEKTUPOBaHUs, ObLIU pa3paboTaHbl METOABI U CPEACTBA JJIA
00paboTku Moxyupyromux GyHKuuid S(t) 1 o(t) 3ByKOBBIX CUTHAJIOB 0€3 UX Jie-
TEeKTUpOBaHUs. Taxke ObUIO YCTAaHOBIIEHO, YTO 0€3 EeTeKTHPOBAHUS YaCTOTHO-
Monyaupyromen GyHKIMU (t) CUTHaIa HEBO3MOXKHO CXKATh €€ CIIEKTP, TaK Kak
OHA CTOUT apTyMEHTOM 107 (YHKITUEH KOCHHYCA.

B pabore mns cxarusg crnekTpa orudaronieil 1 KocuHyca (a3bl pedeBoro
CUTHajJa TMpeajaraerTcs yrIyOuTh pas3lioKEHHE CHUTHAJIA TI0 MOIYIHPYIOIINM

(YHKIUSIM, ONUCHIBATh CUTHAJ B paMKax JIByX CTYNEHEW MOIYJISLUOHHOTO pa3-

noxenusi. 3 popmynsl (2) BugHO, YTO Oorubaroiias CUrHaia sBIsIeTCs HEOTPH -

Yeapoe B.K. TouHO€ KOMIIAaHIMPOBAHUE YaCTOTHOIO U AMHAMHUYECKOTO AUANa30HOB 3BYKOBBIX CUTHAJIOB. —
CII6.: CIIoI' YKuT, 2001. — 326 c.
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HaTreabHON (PyHKIMEH BPEMEHH, B €€ CIIEKTPE COACPKHUTCS HEHYJEeBasi TOCTOSH-
Hasi COCTaBIsAONmIas. B COOTBETCTBUM CO CHIEKTPaJbHBIMU MPEICTABICHUSIMH
CHEKTp Orubaroniel MOXKHO pa3JeNUTh Ha JIBE CMEXHbIE 00JIaCTM — HU3KOYa-
CTOTHYIO M BBICOKOYACTOTHYIO, MOATOMY B pabore dyHKuuo S(t) nmpeiaraercs
IPEJCTaBIATh B BUJE CyMMbl HEOTPHUIATEIbHOW HU3KOYACTOTHOW M 3HAKOIIepe-
MEHHOM BBICOKOYACTOTHOM 4acTel (puc. 4)

S() =8, () +S,,(1). 4)

4 s(t)

wih -4

0.4 0.6 0.8 1 12 14 L6 18

Bpens, ¢

v
T
i

51

0
0.4 0.6 0.8 1 12 1.4 L6 18
Bpems, ¢

SHuy(t)

N /\/\‘\ j'\f ’ﬁ: . /\/

0
0.4 0.6 0.8 1 12 14 L6 1.3
Bpems. ¢

SBu(t)

-110*

0.4 0.6 0.8 1 12 14 N 1.8
Bpema, c

r)

Puc. 4. Pa3nenenue orudamiuneii peueBoro CUrHaja Ha HU3KOYACTOTHYI0 U BbICOKOYACTOTHYIO
COCTABJSIONIME: a) PedyeBoil curHaJj; 0) orudawuias peyeBoro CUrHajia; B) HU3KOYACTOTHAS €O-
CTABJSAIOIIAS Orudaloeil CUTHAJIA; T') BBICOKOYACTOTHAS COCTABJIAIONIAsE Orudaomeil curiasa

B cootBeTcTBHM C MOAYJIMUOHHBIMHU IIPEACTABICHUAMU BBICOKOYACTOTHAA
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COCTAaBJIAOIIAsl OTHOaroNIel MOKET ObITh MPEJCTABIICHA B BUJIE

S (t) =S¢ (t)cos pg (1), (%)
rie Ss(t) u coss(t) — orubarormias u KocuHyc (pasbl orudaromiel curaana, GyHk-

MU BTOPOM CTYNEHU MOAYJISLMOHHOIO pazioxkeHus curana. CremnoBaTenbHO

OFI/I6aIOHIYIO PEUCBOIo CUraajia MOKHO 3allMCaTb B BUJIC

S(t) = Sﬂq(t) + SB‘[ (t) = Sﬂq(t) + Ss(t)COS(PS(t) . (6)
B pabGore mpeminoxeHO peueBble CUTHAIBI OMUCHIBATh (DYHKIMSIMHU JIBYX

CTYIICHEW MOAYJIAIMOHHOTO PA3JIOKEHUSI CIEAYIOIINM 00pa3oM —

s(t)=[S,,(t)+ Ss(t)COS(pS(t)]COS} 0,(t)+ md(t)cos}mm(t)dt dt, (7)

0 0
rae mo(t) — mpupoaHas Hecylas yacToTa CUrHala, mq4(t) — JeBUaIus MTHOBEH-
HOM YacTOThl CUTHANA, Oy(t) — MOAYIUPYIOIIAs YacTOTa MPUPOJHOM YaCTOTHOM
MOAYJIAIMU curHaia. OnucaHue pedyeBOro CHUTHajla B BUAE CIOXKHO-MOJIYJIH-
poBaHHOTO mporecca moaenbio (7) coBmagaetr mo BUAy C GOpMyTION mpH
00bETMHEHUH KJIACCUUECKUX aMIUIUTYIHOW U YaCTOTHOW MOIYJISIIIN, P MOJTY -

JSIUU rapMOHUYCCKUMU CUTHAJIaMHU

t

s(t)=[U, + U, coscoaMt]cosf(co0 + 0y cosqut)dt, (8)
0
Pa3nuna B ToM, uT0 B popmyiie (7) Bce mapaMeTpbl CUTHAJIA SBISIOTCSA (PyHKIHU-
SIMU BPEMEHH, a B MoJieNH (8) — MOCTOSSHHBIMU BEJTMUYMHAMMU.

Pa3paboran cioco0 M yCTpOHCTBO AJI JBYXCTYIIEHHOIO MOIYJSLIHOHHOTO
pa3’OKEHUsI PEUYECBBIX CHUTHAJIOB B COOTBETCTBUM C MX IMPEACTABICHHEM MOJIE-
abt0 (7). CTpyKTypHasi cxeMa pa3pab0oTaHHOTO Crioco0a mpeicTaBieHa Ha puc. S.
JIJisi IBYXCTYTIEHHOTO MOAYJSIIIMOHHOTO pasnoxkenus PC mpeiaraerca moce-
JIOBAaTEIBHO BBHITIOJHUTH JIBA pa3a MpOIeaypy HEMOIHOTO MOIYISIIMOHHOTO aHa-
nu3a curHaia. [IpuBeseHbl XapakTEpUCTUKU M ONMHUCaHWE PabOThl OTAEIBHBIX
OJIOKOB M Y3JIOB pa3pa0OTaHHOTO YCTPOMCTBA ISl BBIIOJIHEHUS ABYX CTyNEHEH
MOZYJISAIIMOHHOTO PA3JI0KEHHUSI PEUEBBIX CUTHAIOB.

B d4erBepToOii I1aBe, TPEXAE BCETr0, SKCIEPUMEHTAIBHO OINpEACICHBI
YCIIOBUS BBIMIOJIHEHUsI BTOPOW CTYNEHH MOAYISIIMOHHOTO pasnokeHus PC: 1)

OII-
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Puc. 5. CTpykTypHasi cxeMa yCTPOIiCTBA ISl ABYXCTYNEHHOT0 MOXYJ/ISIMUOHHOIO PA3JI0KeHUs pe-
YeBBbIX CHUTHAJIOB. AI, A2 — nepBblii U BTOPOii aHaju3zartopswl; 01, /102 — neTeKTOpbl OrNdaIo-
meit; JK®1, IKD2 — nerexkropsl Kocunyca ¢aspl; PBY — puiabTp BHICOKMX YACTOT ¢ TPAHUY-
Hoii yactoToii 15 I'n; Boiu — BbIUMTATE/IL CHTHAJIOB

peziesieHbl ONTUMAJIbHBIE C TOYKU 3pEHHs 00eCTIeYeHHs] KauecTBa Mepeiayu peuu
rapameTpbl U CXeMa yCTPOMCTBA I ABYXCTYIEHHOTO MOAYJISILIMOHHOTO Pa3iio-
xenust PC; 2) skcriepuMeHTaIbHO YCTaHOBIIGHO, 4TO TpeoOpa3zoBanue [ unboep-
ta orubaromeii PC He00X0quMO BBIMOIHATE B MOJIOCE YaCTOT MPUOIU3UTENBHO
15T'q — 4k’ (mpu orpaHWYEHUH CIIEKTPAa PEYEBOI0 CHUTHAjla BEPXHEH IpaHHUY-
HOM 4vactoToil 4kI'1); 3) yCTaHOBJIEHO, YTO JJIA OOCCIEUEHUS KOMMEPYECKOTO
Ka4yecTBa Nepeaayn peun (He Huxke nepsoro kinacca kadectsa o I'OCT P 50840
— 95) npu ABYXCTYIIEHHOM MOJYJISIIMOHHOM pa3joKEeHUH HE0OXOIUMO Iepesia-
BaTh HU3KOYACTOTHYIO YacTh orubaromieit PC S,.(t).

OKCIIEPUMEHTAIIBHO HCCIIEI0OBaHbl CHEKTpaJbHble M HH()OpPMalMOHHbBIE
CBOICTBa orubaroiei, KocuHyca (pa3bl 1 MTHOBEHHOU 4acToThl orubaromei PC.
VYcTaHOBIIEHO, YTO BEpXHHUE I'PAHUIIBI CIIEKTPOB Orudaromiel u kocuHyca ¢asbl
orubaroiei ONM3KH K BEpXHEW IpaHule CIIEKTpa caMoro curnana. Taxxke ycra-
HOBJICHO, YTO MOJYJIMPYIOIIME YaCTOThl MPUPOAHBIX YACTOTHBIX MOIYJSLUN
CUTHAJIa U €ro orudarouiedl B 3HaUUTEIbHOM cTeneHu coBnanaiot. Yacts uHpop-
Maluu TyOnupyeTcss B MOAYJIUPYIOIUX (PYHKIUSAX BTOPOHM CTyHEHH MOJIYJISALM-
OHHOT'O Pa3JI0kKEHUSI PEYEBOTO CUTHAIA.

JIJist HEKOTOPBIX (POHEM PYCCKOTO SI3bIKA, JIJIST MYXKCKOTO U KEHCKOTO TOJIO-
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COB TPOBEJICHO M3MEPEHHUE OCHOBHBIX TMapaMeTpoB (MpPH OMUCAHUM MOJEIIBIO
YaCTOTHOM MOJYJISIIMM) MTHOBEHHOM YaCcTOThI pE€UE€BOr0 CUTHAJIA U MTHOBEHHOM
yacTOTHI oruoaromieil curraia. MccienoBanne MrHOBEHHOM 4acTOTHI Orudaro-
nieii PC BBINOJHEHO BIIEPBBIE. DKCIEPUMEHTAIBLHO YCTAHOBJIEHO, YTO: BO-IEp-
BBIX, MOIYJIUPYIOIINE YaCTOTHI MIPUPOTHON YaCTOTHOM MOMYJISIIUHU TJIACHBIX (po-
HEM PYCCKOTO f3bIKa MOT'YT NPUHMMAaTh 3Ha4eHUs Tpesbimatomue 1 kI, Bo-
BTOPBIX, JJIS BCEX (POHEM PYCCKOTO SI3bIKa MPUPOJIHASI HECYIIIasi YaCTOTa CUTHAJIA
MPEBBINIACT HECYIYI0 YAaCTOTy OTHOAIOIICH CUTHAJNA, B-TPEThUX, HECYIIHe Ya-
CTOTHI 3BYKOB PYCCKOM peud MOTYT IMPUHUMATh 3HAYEHUS MPUOIU3UTETHHO OT
CTa Tepil 10 HECKOJbKUX KUJIOTEpIl, a MOAYJIUPYIOIINE YaCTOThl — MPUOITU3U-
TEJIbHO OT CEMHUJIECSATH Tepll 10 HECKOJIbKUX KWJIOrepll, MPUUEM HU3KUM MOIY-
JUPYIOIIUM YaCTOTaM COOTBETCTBYIOT HU3KHUE 3HAUCHUS HECYIIEH YACTOTHI.

TeopeTH4eCcKrn U SKCIIEPUMEHTAIBHO MCCIICAOBAHO BIIMSIHUE OTPAaHUYCHUS
CBEpXY CIIEKTpa KOCHHYyca (a3bl curHaa 0e3 JAeJeHUs MTHOBEHHOM YacTOTHI U C
JEJICHHEM MTHOBEHHOM YaCTOTHl. YCTAaHOBJICHO, YTO NPU COOTBETCTBYIOLIEM
nooope KodpuIreHTa AeIeHNsT MTHOBSHHOM YacTOThI M BEPXHEH I'paHUYHON
4acTOThl (PUIIBTPA HU3KUX YACTOT OTpaHUUYEHUE CBEPXY CIIEKTpa KOCHUHYyca (a3l
C JICJIEHHOM MTHOBECHHOM YaCTOTOM IOCJIC BOCCTAHOBJICHHUS MacIiuTada MIHOBEH-
HOM 4acTOThl SKBUBAJIEHTHO OTPAHUYEHUIO CBEPXY CIIEKTPa MIHOBEHHOM 4acToO-
ThI, TIPU 3TOM COXPAHSIETCS BEJIIMYMHA MPUPOAHON HECYIIEH 4acTOThl M 4acTh
MOIYJHUPYIOIIUX YaCTOT MIPUPOJTHON YaCTOTHOW MOAYJIAIMHA CUTHAJIA.

B pabore nns cxxarus cnekrpa PC Ha 6a3e MaTeMaTH4eCKOW MOJIEITH MOJY -
JSIUMOHHOW TEOPUU MPHU YCTPAHEHUHU NMCUXO(PU3NUECKON N30BITOYHOCTH CUTHAJIA
IpeJIoKeHa HOBasi MCUXO0aKyCTUYECKasi MOJEINb, YUYUTHIBAIOIIAsi 0COOCHHOCTHU
CIIyXOBOT'O BOCHPHSATHS MOJYJIMPOBAHHBIX MO AMIUIMTYAE U YACTOTE CUTHAJIOB.
Panee* ObLJI0 SKCIEPUMEHTAIBHO YCTAHOBJIEHO, YTO YEJIOBEUECKHUM CITyX pasJiu-
YaeT aMIUIUTYHYIO U YaCTOTHYIO MOAYJISILIMM TOJIBKO B MIPEAETIax OJHOM 4acTOT-
HOU Tpynmbl (B cilydyae paBEHCTBA HECYLIUX U MOAYJIUPYIOIIMX YacTOT aM-

HJII/ITy,Z[HOﬁ 1 4aCTOTHOM MO,HYHHHHﬁ, KOoraa SHCPIrCTUYCCKUC CIICKTPBI YaCTOT-

¥/ Jeukep D., Denvoxentep P. Yxo kak npuéMuuK uHpopmanmu. — M.: Cessp, 1971. — 255 c.
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HO- ¥ aMILIMTYHO- MOJYJIMPOBAHHOIO CUTHAJIOB coBmajaroT). Ha puc. 6 npen-
CTaBJI€Ha HKCIIEPUMEHTAIBLHO MOJYYEHHAs] 3aBUCUMOCTh CIyXOBOTO pa3IMyeHuUs

AMIUTMTYIHOM U YaCTOTHOW MOMYJISLIMK OT 3HAYCHUS HECYILEH YaCTOTHI.

‘Eu: I'y
2000 /

: /
200 /_;

G va
so—1 ﬁ/
‘?ﬂ r,

S8 100 200 sjor.t 2 ¥ fﬂﬁf,r-:fr,g

Puc. 6. 3aBucMMOCTH IPAaHMYHON YACTOTHI CJAYX0BOH TH(pdepeHINANNN AMIUIUTYIHOH U 4acTOT-
HOM Moayasinuii oT Hecyeil yacTorsl (o [LBukep J., Penbakesniep P. Yxo kak npuéMHUK UH-
dopmanun. — M.: Cs3sb, 1971, c. 190])

B oOmactu cnekTpalbHBIX YacTOT, A€ COCPEJOTOYEHA OCHOBHAS 4YacTh
sHepruu pedeBbix curHaiaoB (100 — 3000 I'm) mmpuHA KPUTHYECKON IOJIOCHI
YYBCTBUTEJIBHOCTH K Pa3HUIE aMIUTUTYAHOW M YaCTOTHOW MOIYJSIIUNA COCTaB-
nsiet npubnuszutensHo S0 — 250 ' (puc. 6), A 60bIIeH YacTH 3HAYSHUH MO-
DYJAUPYIOIMIMX YacTOT HPHUPOAHBIX MOIYJSLUNA PEUEBBIX CUTHAJIOB CHEKTPAJIb-
HbIE€ MPOAYKTHI aMIUIUTYIHON ¥ YaCTOTHOW MOAYJISALIMMA BBIXOASAT 3a MPENebl O -
HOM YaCTOTHOW I'PYMIIbI, TO €CTh HE PA3JIMYAIOTCS HA CIyX.

OKCNEpUMEHTAJIbHO YCTAHOBJIEHO, YTO MPH COXpPAaHEHUWU HHPOpMALUU O
BEJIMYMHE MPUPOJHON HECYIEH 4acTOThl HE3aMETHO /ISl YEJIOBEYECKOrO CllyXa
MOKHO IMOAMEHUTH MPUPOJHYIO YACTOTHYIO MOIYJSLIMIO PEUYEBBIX CUTHAJIOB HUX
IPUPOHON aAMIUTUTYJHON MOAYJALMEH, TaK KaK UX MOIYJIUPYIOIIME YaCTOThI B
3HAYUTEIIBHONM CTENEHU COBIIAJIAIOT, & CHEKTPAJIbHBIE MPOLYKTHI BBIXOAAT 3a
IIpeAEsbl OMHOM YaCTOTHOW IPYIIIIBI.

Ha ocHOBe 3KCIIEpUMEHTAJIbHO MOJYYEHHBIX JaHHBIX O CBOWMCTBAX (PYHK-
U JBYX CTYNEHEN MOIYISIUMOHHOIO pasyiokeHus PC u npeaoxkeHHON ncuxo-
aKyCTUYECKOW MoJenu pa3padoTaH cnocod M YCTPOMCTBO KOMMIAaHAMPOBAHUS
cnekrpa PC (cTpykTypHas cxema KOToporo u3o0paxeHa Ha puc. 7) IpH AeJIeHUU

MT'HOBEHHOM 4YaCTOThI CUTHAJIa U €Tr0 0m6a10meﬁ U OrpaHHUYCHHUN CBCPXY CIICK-
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TPOB orudaroieil orudaroniet, KOCMHYCcOB (ha3bl cCUrHaja v orudaromiei ¢ jae-
JIEHHBIMM MTHOBEHHBIMU 4acTtoTamu. I[Ipu Takoit 00paboTKe cUrHajiza 4acTUYHO
OTPaHUYMBAETCSl CBEPXY CIIEKTP YaCTOTHO-MOAYJIUPYIOIIEeH (DyHKIIUU CUTHAJIA,
coxpansieTcsi uHpopMalMs 0 BeTuYrHe NpupoaHoil Hecyel yactotel PC u ee
M3MEHEHUH TNpHU Mepexojie OT OAHOIO 3ByKa peud K apyromy. MHpopmanus o
IPUPOIHBIX MOIYJIUPYIOIIMX YAaCTOTAaX PEUYEBOrO CUTHaja IepeaacTcs, B OCHOB-
HOM, B aMIUTUTYAHO-Moayaupyromeid Gpynkuuu PC, deil ciekTp cKUMaeTcs Ha
Mepelaroeid CTOPOHE U BOCCTAHABIMBAETCS HA MPUEMHOM cTOpoHe. Ha mpuem-
HOM CTOPOHE YacTh MOAYJIUPYIOIIUX YACTOT MPUPOJHONW YACTOTHOW MOAYISIUN
HE3aMETHO JUIS CllyXa MOAMEHSETCS MOAYJIHMPYIOIKMMHU YaCTOTAMH IPUPOIHOU
aMIUTUTYIHON Mopmynsuuu curHana. Ha paspaboranHbie croco0 M yCTPOWCTBO

nojrydeH nareHT PO Ha uzolOpereHue.
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cospt) cos[p(t)Vk] cos[op(t)k]m cos@g(t)
sex(f)=S(1)cos@(f)=[Swe(t)+Ss(t)cosps(t) cosp(t) Spaix(t)= [Su(t)+ Seu(f)cos@sa(t)] cosge(t)
C/RATHE CIIERKTFA BOCCTAHOB.IEHHE CIIEKTFA
(Ilepeaaromas cTopoHa) (IIpneMuan cTopoHa)

Puc. 7. CTpykTypHas cxeMa cioco6a KOMIAHAMPOBAHUS CIIEKTPAa pevYeBbIX CHTHAJIOB IPH 00pa-
00TKe MOXYJIMPYIOIIHUX (YHKIMH JBYX cTyleHeH MOAYJSIMMOHHOTO pa3ioxkenus. A1, A2 — nep-
BbIii U BTOpPO# aHaju3atopsl (puc. 5); 441, /[92 — neautejim MTHOBEHHO# 4acToThl B 32 pa3a;
@HYl, ®HY2, ®HY3 — puabTpbl HU3KUX 4YacTOT; KY — KOMOMHUpYIOIIlee YCTpoiicTBO; PY —
pacnpeneJuTe/]bHOe ycTpoiicTBo; YY1, YU2 — yMHOKATEIN MTHOBEHHOH 4acToThl B 32 pa3a;
CHHTE3ATOP — cuHTe3aTOp, COCTOSAINI U3 IBYX IIePEMHOKHATEJICH 1 cyMMaTopa

Ha nepepatomeid cTtopoHe curHain paszjaenseTca Ha QYHKIHH: Sy(t),
cos@s(t), cos@(t). ITocae 3Toro MrHOBEHHAs YaCTOTAa CUTHAJIA M €r0 OTHOaroIei

nenutcs B 32 pasa, CeKTpbl KOCUHYCOB (ha3bl CUTHAJIA U €r0 OruoaroIieil mocie
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JICJICHHS] MTHOBEHHOM 9aCTOTBhI OTPAaHUYHMBAIOTCS CBEPXY C IMTOMOIIBIO (DHIIBTPOB
HU3KUX YaCTOT, TIOJyYEHHBIE TaKUM 00pa3oM (YHKITUH MOCIIE UX O0bEAMHCHUS
METOJJaMU BTOPUYHOTO YIJIOTHEHHUSI B KOMOMHUPYIOIIEM YCTPOMCTBE MEPeIatoT-
Csi MO KaHajay CBs3u. Ha mpueMHOW CTOpOHE BOCCTAHABIMBACTCS MAaCIITa0
MT'HOBEHHBIX YaCTOT CUTHAJIa M €r0 OrHOaroIiei, mocje 4ero mo ¢popmyie
Spux () =[S, (1) + S, (t)cos @, (t)]cos @, (1) 9)
dbopMupyeTcs penpoAyKIUs peYeBOTr0 CUTHAA.
Ha puc. 8 nmpuBeaeHa u3MepeHHas 3aBUCUMOCTD CJIOTOBOW Pa30OPUYMBOCTH
peuu OT MOJIOCHI YaCTOT KaHalla CBSI3M MpH KommnaHaupoBanuu crnekrpa PC pas-
paboranHbM criocoboM (2). ITo atum pesynpraram oreHeHa 3(PQGEeKTUBHOCTD

pa3paboTaHHOTO CTI0Cc00a KOMITAHIUPOBAHUS CIIEKTPa PEUEBBIX CUTHAJIOB.
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uc. 8. 3aBucUMOCTDb CJIOrOBOM pPa300pPYUBOCTH pPevyH OT MOJIOCHI YACTOT KAaHAJIa CBS3M IPH CiKa-
THHU CTIEKTPa pevyeBoro CUrHajia pa3padoTaHHbIM CIIOCOO0M

Cxumas cnekrp PC pazpaboraHHbIM crocoOoM, MOJOCY 4YacTOT KaHaja
CBSI3M MOKHO COKpartuth npumepHo a0 220 ['u, ciorosast pa300pyuBOCTh TPH
AOTOM COCTaBUT He HMke 86%, 4TO COOTBETCTBYET IEPBOMY KJIACCy KadyeCTBa
peun mo pazbopunBoctd B coorBeTcTBHM ¢ ['OCT P 50840 — 95 nns cucrem
nepeaayu peuu ¢ MOHWKEHHBIMU CKOPOCTSIMH.

3AKJITIOYEHUE
1. Ha ocHOBe pe3ynbTaToB SKCIEPUMEHTAIBHBIX HCCIEAOBAHUI ClIEaHbI

BBIBOJABI, 4YTO IJIsA oOecIIeueHUs KOMMCPUYCCKOI'O Ka4eCTBa Iepcaadyn peuu (HC
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HUKe mepBoro kimacca kadectBa B coorBerctBuu ¢ ['OCT P 50840 —95) u
peteHus 3a1a4u 3QPEKTUBHOTO KOMIIAHIUPOBAHUSI CIIEKTPa PEUEBBIX CUTHAJIOB
Ha OCHOBE MOIYJSIIMOHHOM TEOpUH HEOOXOIMMO MepenaBaTh OTHMOAIONIYI0 U
KOCUHYC (pa3bl, U CKUMATh CIEKTPhI OTHOaroIel, 1 KOCUHyca (a3bl CUrHaia.

2. DKCHEPUMEHTAJIBHO YCTAHOBIIEHO, YTO MOIYJUPYIOLIME YaCTOThl MpPH-
PONHON aMIUTUTYAHOU U IMPUPOJHOUW YaCTOTHOW MOIYJIALMUA PEUYEBBIX CUTHAJIOB
B 3HAUUTEJIBHOW CTETIEHU COBIIAIAOT.

3. Jlmsa ckatusi CeKTpa pPEYEBbIX CUTHAJIOB HA OCHOBE MOAYJISIIUOHHOM
TEOPUU MPU YCTPAHEHUU NMCUXOPU3NYECKON N30BITOYHOCTH CUTHAJIA MPEIOKE-
Ha HOBasl MICUXOAKYCTUYECKasi MOJIENb, YUUTHIBAIOIIAS. OCOOEHHOCTH CIyXOBOTO
BOCIIPUATHS MOLYJIMPOBAHHBIX IO AMIUIMTYZIE U 4acTOTE mpoueccoB. Yenoseue-
CKMI CITyX pa3inyacT aMIUIUTYAHYI0 U YaCTOTHYIO MOJYJISILIUM TOJIBKO B MpeJie-
JIaxX OTHOM YaCTOTHOM TPYIIIIbI CITyXa.

4. DKCIepUMEHTAJIBLHO YCTAHOBIIEHO, YTO MPU COXpaHEHUU HH(OpMAIUH O
BEJINYMHE ITPUPOJHON HECYIEN YaCTOThI PEUYEBBIX CUTHAIOB MOXKHO HE3aMETHO
JUISL CIIyXa MOJMEHUTHh MOAYJIUPYIOIIHNE YaCTOThl MPUPOAHON YaCTOTHOM MOAY-
JSALUMU HAa AHAJOTHUYHBIE MOAYIUPYIOIIUE YacCTOThl MPUPOJHOM AMILIATYIHOU
MOJAYJSILIUYA PEUEBBIX CUTHAJIOB.

5. Ha ocHOBe mpenIoKeHHOW IICHXOAKyCTHYECKOH Mojenu paszpaboTaH
croco0 M yCTPOMCTBO KOMITAHIMPOBAHUS CIIEKTPA PEUEBBIX CUTHAJIOB IIpHU 00pa-
00TKe X MOAYIUPYIOMIUX (PYHKIHI ABYX CTyMEHEH MOIYISIIMOHHOTO Pa3IoKe-
HUS: TIPU OIPAHUYEHHUU CBEPXY CIIEKTpa NPUPOJHOM YaCTOTHO-MOLYJIU-PYIOLIEN
(GYHKIMM CUTHAJA, COXpPAaHEHUH MH(pOpMaLUK O BETMYMHE MPUPOAHON Hecylen
YaCTOThl CUTHAJIA U CKaTUM CHEKTPA MPUPOJAHON aMIUIUTYIHO-MOMYIUPYIOIIEH
¢ysnkuu curHana. UHdopmanus o npupoIHON MOAYISLMM PEUYEBOrO CUTHAJa
nepeaeTcs, B OCHOBHOM, B €ro MPUPOAHON aMILTUTYAHO-MOAYIUpYIomen GyHK-
uuu. Ha nmpueMHOI CTOpOHE HE3aMETHO AJISl ClTyXa HEIOCTAIIUME MOIYJIUPYIO-
[IME YaCTOThI MPUPOJIHONM YACTOTHOW MOMAYJISIIMM PEYEBOrO CHUTHAJA 3aMEHSIOT-
Cs QHAJIOTUYHBIMU MOAYJIMPYIOIIMMH YaCTOTAMU MPUPOAHON aMIUTUTYIHOU MO-

nynsiuu curHana. Ha paszpaboTanHbie cmoco0 M yCTPOMCTBO JIJIsl €r0 peausa-
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U noiay4deH nareHT PO Ha uzolOpereHue.

6. Pa3zpabotaHHbIil c10CO0 KOMITAHIMPOBAHUS CIIEKTpa PEUYEBOTO CHUTHaja
MO3BOJISIET COKPATUTh TOJIOCY YACTOT, TpeOyeMyIo JJid Nepeiay peuu Mo KaHa-
Jy CBSI3U C Kau€CTBOM HE HUXKE MEpPBOro Kiacca mo pa300puMBOCTH B COOTBET-
ctBun ¢ 'OCT P 50840 — 95 (an14 cucteM nepenayu peun ¢ MOHUKEHHBIMU CKO-
pocTsiMu), mpuMepHO A0 220 ['1. BeIMrpslill B MOJI0CE YaCTOT KaHaia CBSI3U MpPH
3TOM COCTaBJsIeT 0KoJio 15 pa3 (mo orHomenuto k noioce 3400 ', npuHATOM
JUTsE TeJIe(POHHBIX CeTel 00mero monp3oBanus). [Ipu MeHee xecTkux TpeboBa-
HUSIX K Ka4eCTBY peud U 0oJiee BHICOKUX TPEOOBAaHUAX K CTETIEHH KOMIIPECCUU
(HarpuMep, B YaCTHBIX KOMMEPYECKHUX M CHELUUATU3UPOBAHHBIX CUCTEMAax CBS-
3M) TMOJIOCY YacTOT KaHalla CBS3M MOXHO COKpAaTUTh elle OOJbIle, HalpuMmep,
npubnuzuTenbHo A0 170 I'u, To ecth B 20 pa3, obecrnieunBasi Ipu dTOM BTOPOM
KJIacc KauecTBa 1o pazdopunBocTH peur B coorBeTcTBUU ¢ [OCT P 50840 — 95
(17151 cUCTEM TEPeNaYu peur ¢ MOHUKEHHBIMU CKOPOCTSIMH).

7. Pe3ynbrarhl ITUCCEPTAMOHHOTO HCCIEAOBAHMS BHEAPEHBI B Y4YEOHBIH
OpoIecC W Hay4dHO-HcclienaoBaTenbekylo padory Mucrutyra @Ch Poccun (T
Cankr-IlerepOypr) um kadenpsl axyctuku Cankt-IleTepOyprckoro rocynap-
CTBEHHOI'O0 YHUBEpPCUTETA KMHO W TeneBuaecHus, a takke B HUP OOO «Hesa-
TOH.

B nuccepranuu mocrabiieHa W pellieHa akTyallbHas HAay4YHO-TEXHUYECKas
3ajada B o0nacTu mpeoOpa3oBaHusl peyeBbIX CUTHajIoB. Ha ocHOBaHMU BBINOJ-
HEHHBIX MCCIIEIOBAaHUI B IUCCEPTALMU U3JI0KEHBI HAyYHO OOOCHOBAHHBIE TEX-
HUYECKHE pa3pabOTKH, UMEIOIINE 3HAUYEHUE ISl SKOHOMUKH cTpaHbl. Pa3zpabo-
TaHbl CIOCO0 M YCTPOMCTBO KOMITAHIAMPOBAHMS CIIEKTPA PEUEBBIX CUTHAJIOB MPHU
00paboTKe UX MOAYJIUPYIOMUX (PYHKIIUNA ABYX CTYNEHEH MOIYJISIIMOHHOIO pa3-

JIOXKCHMUA.

OCHOBHOE COJIEP)KAHUE JJUCCEPTALIUU ONTYBJIUKOBAHO B
CJEAYIOIMX PABOTAX

1. Mapkun JI.H., YBapos B.K. K Bompocy 0 He00X01uM0il TOUHOCTH HACTPONKHU

3BCHLCB Q)asonamaTeJm B KaHaJIC MOIAYJIISIOHUOHHOI'O aHaJIM3a-cuHTe3a//
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