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SKCMNepMMeHTaIbHO M3yYeHa 3X0/1I0KaUUoHHasA CriocobHOCTb AebrHOB adhasivH (Tursiops truncatus) B yc-
NTOBUSAX BO3OENCTBUS LLUMPOKOMONOCHOI0 KOPPEeNMpPoBaHHOIO N HEKOPPE/IMPOBAHHOIO LLyMa Ha OpraHbl
cnyxa. NokasaHo, YTO B TaKWUX YC/IOBUAX 3X0MOKAUMOHHbIE UMMYNbCbI AeNbfMHA 3HAYNTENbHO N3MEHS-
IOTCA: Oyy4n CTePeOTUNHLIMU U LUMPOKOMO/IOCHBLIMM B OTCYTCTBUE LLUYMOBOW MOMEXW, OHW NPUObpeTatoT
KosiebaTeNbHbIV XapaKTep (CTaHOBATCA B 3HAUUTE/IbHOM CTEMEHN Y3KOMO/I0CHbLIMM) MPY BO3AEUCTBUN LLIY-
Ma. V13y4deHbl 3ByKM 1 AaB/ieHne BO3ayXa BHYTPU AbIXaTe/lbHOM CUCTEMbI AeNbgiMHa B NMPOLLECCe N3/TyYeHNSA
MM CBUCTOBbIX N UMMY/IbCHbIX CUrHaNoB. MonyyeHbl AaHHbIE, CBUAETE/ILCTBYHOLLIME B MO/Mb3Y MMMNoTesbl 0
NHEBMaTMYeCKOM MeXaHM3Me reHepaunn 3ByKOB Ae/lbHaMM.

BBEAEHWE

MeXxaHU3Mbl U3MTy4YeHUA U NpuemMa 3BYKOB [eflb-
MHaMmn npeacTaBNAOT cob60M Hambonee TPyAHbIe
npobsieMbl aKyCTUKU KNTOOBpasHbIX. Npun pelleHnm
npobsieMbl U3Iy4eHUA UCCNefoBaTe /I NOKa BbIHYX-
NeHbl MNO0/1b30BaTbCA /INWb KOCBEHHbLIMU AaHHbIMW,
nony4yaemMbIMnU M3 aHaausa 3BYKOBbIX CUCHa/I0B
nenbQOUHOB, 3apPerncTPMpPoBaHHbIX B Aa/IbHEM 3BYKO-
BOM MoOJ1e, N B pe3ysibTaTe MOP{ON0ornyecKnx nucce-
nosaHuni. O npupofe UCTOYHMKA 3ByKa B 3TOM C/ly-
yae 1 MeCTe ero pacnosioXXeHNa MOXXHO CYANTb TOSb-
KO MpeanosioXXUTeNbHO M HeogHo3HayHo. MecTa
BX0a aKyCTM4YeCcKOW MHJopMaLun Ha ronose Aesib-
(hMHa TaK>XXe [0 CUX Nop ABNAKTCA NMpeaMeTOM CMo-
pa. NToMMMO 04YeBUAHOro0 MNPEANONIOKEHNA O TOM,
4YTO aKycTu4yeckaa MHQopmMaumnsa noctynaeTt K BHYT-
PeHHeMY yXYy AenbQnHa Yepes3 Hapy>XXHble CMyXoBble
npoxoAabl, CyLlecTBYIOT N apyrue. B paboTe [1] Bbl-
ABUHYTO NpPeanosioXXeHne 0 TOM, UYTO Y KNToobpas-
HbIX 3BYK K Y/INTKE MOCTYyNaeT 4yepe3 HUMXKHIOH Ye-
NMIOCTb. OTa naesa nony4yuna gasabHeunllee pasBuTure B
paboTe [2]. B apyrou paboTte [3] npeanonaraercs,
4YTO BaXXHY0 PO/ib B MPOBeAeHNN 3BYKaA KYNTKE UT-
paeT NobHbLIN BbICTYN. Bonlee AOCTOBEpPHble cBefe-
HUA O MeXaHMU3Me N3NTYYEeHNA U NpuemMa 3ByKa MOrau
Obl ObITb MOMYyYeHbl MPU UHCTPYMeHTa/IbHOM MpOo-
HUKHOBEHMN B 06/1aCcTb npegnosaraeMmoro pacnosio-
XKEeHNA UCTOYHMKA N NPUeMHNKA 3BYKa. OIHaKO 3TO
NCKNIOYNTE/IbHO TPyAHas 3agada, Tpebyrowan pas-
PaboTKM crneunanbHbIX N3MEPUTE/IbHbLIX NPUBOPOB U
OTPaboOTKM COOTBETCTBYHLLIEN METOAUKU. Tem He
MeHee, TaKMe NOoNbITKN denatoTcA. lNepBble ycnewl-
Hble MOMbITKU MNPUBAU3NTLCA K WUCTOYHMKY 3BYKa
nenbuHa NpeaAnpuHATLI 3a pybexxom [4] v B Hallen
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cTpaHe [5] n 3akn4alTCcAa B peructpaumm sasykKa He-
NOCPeACTBEHHO Ha roslIoBe XXMBOTHOro. 3TOT MeETOA
OKasasicsd BeCbMa MJ/I0A0TBOPHbLIM U yXXe MM03BOJIN
YCTAaHOBUTb PN NMHTEPECHbIX 0COOEHHOCTEN N3NyYe-
HMA 3BYKa aenbuHom [6-8, 9]. OaHAKO BO3MOXXHO-
CTW MeTOoAa OKa3a/InCb 3HAUYNTENIbHO LLUNPE B Pe3Y/ib-
TaTe co3faHunsA crielunasibHOro Komrsekca npmnoopos,
3aKpensigemMoro Ha aenbunHe 1 NO3BOMAIOLLErO BCe-
CTOPOHHE M3YUUTb €ro akKycTMYeckyk cuctemy. B
COCTaB KOMIJIeKca BXOAAT cnefywoume npubopbl:
TpexKaHa/IbHbI LLIMPOKOMNONIOCHbIA MarHUTOogOH,
TP MUHMATIOPHbLIX TMAPOOoHa, ABA HE3aBUCUMbIX
reHepartopa LuymMa, HECKO/NIbKO M3Nny4daTenen Luyma,
cucTemMa ANCTaHLUMOHHOTIO yrpaB/ieHNs paboTon mar-
HUTO(POHA U reHepaTopoB LUyMa, Tpaccep, N0O3BO/ISA-
IO BU3yasibHO MPOCNEXMBaTb [ABUXXEHUE Aeflb-
()uHa B NOJIHON TeMHOTe. Takasa annaparypa no3Bo-
NnaeT  m3yyatb  3X0N0KaUMOHHOE  noBefdeHue
nenb@uHa B CUTyaUWUsIX, OC/IOXXKHEHHbIX Ha/N4YneM
NCKYCCTBEHHO CO3aBaeMO NMOMEXM.

B HacToswen paboTe M3M0XKEHbI HEKOTOpPbIE pe-
3yNbTaTbl WUCCNeAOoBaHUA akKyCTUYECKOWM CUCTEMBbI
YEePHOMOPCKOMN alasinHbl C MOMOLLbIO TAKOro KOM-
nsekca npmnoopos.

BJINAHWE WLNPOKOIOJIOCHOI'O

KOPPEJTIMPOBAHHOIO AKYCTUHECKOI O
LIYMA HA 3XOJIOKAUNOHHOE
NMOBEAEHWE OEJ/Ib®UVNHA

B HacToALIEM 3KCNEPUMeEHTE WCC/eA0Basioch
B/INAHNE MHTEHCUBHOIO LLUMPOKOMOJ/IOCHOI0 KOppe-
TMPOBAHHOI0 aKyCTUYEeCKOro wWyMa, NpeabsaBasieMo-
ro B3pOC/IOMY [eNb(PUHY SIOKA/IbHO B Pas3IMUHbIX
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Puc. 1. PacnonoxeHue nsnyyatenen wyma (O u rnapo-
¢hoHOB (1-3) Ha rosioee AefbnHa a, 6 - pas3Hble JKCre-
PUMEHTaJ/IbHbIE BapUaHThl.

yyacTKax NnoBepxHOCTW ronosbl (y npeanosiaraeMblx
aKyCTMYECKUMX BXO/I0B C/TYXOBOM CUCTEMbI: Y HaPYyX-
HbIX C/TYXOBbIX MPOX0A0B, Ha HUMXXHEN YesIlCTU U
NOBGHOM BbICTYIE), Ha 3X0/IOKALLIMOHHYI aKTUBHOCTb
B NpoLecce peLleHna aenbPMHOM 3aiayu rno obHapy-
KEHUIO NpeabdaABAsAeMOn eMy pPblbbl B 6accerHe B
NO/THON TeMHOTe. KoppenmpoBaHHbIW LUYM, U3nyda-
eTca ABYMSA UNK 60MbLLIMM KO/IMYEeCTBOM M3jyyaTe-
Nen, NUuTaeMbIX OT OAHOIO M TOTO XKe reHepartopa. B
OCHOBY 3KCMEpPUMEHTOB Obl/fla MoO/IoOXKeHa mnaes, co-
rnacHoO KOTOPOM BO3MOXXHOCTM NIOKALUMOHHOIO BOC-
npuaTUA Yy OeNibPUHOB [0/HKHbI Hanbosiee MNOJHO
NPOABNATLCA /INLLb B C/I0XKHbIX YCNOBUAX, KOraa /o-
Kauma 3aTpyaHeHa, HO SABMAAeTCA eAUWHCTBEHHbIM
CpeACTBOM OBHapPYy>XXeHUsA. QKCNePUMEHT COCTOAN U3
ABYX 3TanoB. Ha nepBoM aTane ABa n3ny4vartens Kop-
pPennpoBaHHOro wyma (cpepbl U3 Mbe3oKepamunkin
LMpPKOHaTa TuUTaHaTa cBMHUA - LTC pnameTtpom
30 MM) ObIIM 3aKpensieHbl Y NPaBoro U fieBOoro Ha-
PY>XHbIX cyXoBbiX npoxoaos (0 Ha puc. 1,a). Tpu ru-
apooHa pasmelleHbl cregytoumm obpasom. Mmapo-
MOoH 1, npeacTaBnsaArOWMA cOO0MN Chepy U3 NbeE30KeE-
paMMKN AnaMeTpoM 15 MM, 3aKpenseH pagom c
nanydartenem 0 B 06/1aCT nNpaBoro Hapy»>Horo cny-
X0BOro npoxoga. M'mapooH 2, npeacTaBAsoLNA CO-
6o nbe3oKepaMmmnyecKm UMNMHAP AnamMeTpoM 2 MM
N BbICOTOM 3 MM, 3aKPENJIeH Ha NPaBon YacTu TOOHO-
ro BbiCTyna, npubnn3nTesbHO Ha OAMHAKOBOM pac-
CTOSHUN OT Ablxana nnepeaHero KoHUa 106HOro Bbl-
ctyna. M'mapooH 2, TOYHO TaKoW Xe, KaK rmapodoH
2, PacrosioXKeH Ha nepefHemM KoHLe N106HOro BbICTY-
na, B TOM MecCTe, rae OH nepexoauT B POCTPYM. N3ny-
yaTenum NoaKAYeHbl K reHepaTopy Lyma, a ruapo-
(POHbl KO BXOJaM TpexKaHa/lbHOro MarHuTog)oHa.
[eHepaTop wWymMa U MarHUTOOH 3aKpen/jeHbl Ha
CMMHHOM MNaBHUKe AenbPuHa. YrnpaB/ieHNe BKIIO-
YeHMEeM reHepartopa Lwyma p MarHMTodoHa ocylle-
CTB/ANM HO MOABOAHOMY paAnoKaHany ¢ rnomMoLlbio
KOMaH/AHbIX pagnoCUrHanoB A/INTENbHOCTbH OKO/0
1c.

Ha BTopoMm 3Tarne aKcrnepumeHTa ABa usny4vartens
KOPPENMPOBAHHOIO LymMa ObiNn PacrosioXKeHbl Ha
HUXKHE YentocTn XXMBOTHOIO C/1eBa W cnpasa, Tpe-

POMAHEHKO

TUN N3nyyaTtenlb - Ha TOOGHOM BbICTYMNe, TOYHO MNoce-
peAnHe MeXxay AblXanom v pocTpymom. N3nyyartenu
NOEHTUYHbI TeM, KOTOpPble ObININ UCNOMb30BaHbl Ha
nepBOM 3Tane akcnepmmeHTa. MAPOMOHbLI pacno-
NOXeHbl TaK, KakK MokasaHO Ha puc. 1,6, n Takxe
NAEHTUYHbI NCMO/Ib30BaHHbLIM Ha NepBOM 3Tarne 3Kc-
nepuMeHTa. B npouecce akcnepnMmeHTa aenbPUH Ha-
XoAunca B baccerHe paamepom 12.5x 6 m npu rnybu-
He 1.2 M. CTapToBas no3vuusa genbpuHa Haxoamnach
Yy OJHON KOPOTKOMN CTOPOHbI 6baccenHa. Y Apyrom Ko-
POTKOWN CTEHKW 6accerHa (B 04HOM 13 Yr0B) Npeab-
ABMAMN PbIOY Ha TOHKOW HUTU C TPOMKUM MJ1IeCKOM,
KOTOPbIA CNYXWN CTapToBbIM curHanom. C aToro
MOMeHTa AeNibPUNH HavynHan ABMXeHNe K pblbe, KO-
TOPYO B3TO Bpems 6eCcllyMHO nepeaBuranu Ha 2.5-
3 M B CTOPOHY B[0/Ib KOPOTKOW CTEHKWU OaccenHa.
TakK KaK 3KCNepuMeHT NpPoBOAMNIN B NMOSTHOWN TEMHO-
Te, AeNb(UH BblHY)XXAeH Obl/1 NMPakKTUYecKN Hemnpe-
PbIBHO MO0/1b30BaTbCA 3xo0/l0Kauumen. PaccToaHue
MeX/y CTapTOBOW NO3uUMEN AenbPuHaA U MECTOM
npeabsaBneHUsa pbibbl coctaBnano 9-10 m. Mpubnu-
3UTeNIbHO Ha NO/I0BMHE NYTU AeNnb@uHa MmexXxay crtap-
TOBOW MO3ULMEN U MECTOM MNPeabAB/IeHUSA PbIObI
BK/1HOYa/IN LWLIMPOKOMOJ/IOCHbIM aKyCTUUYEeCKUIN LUYyM,
N3fyv4aembln YIOMUHaBLUMMUCS Bbllle U3yyaTens-
MW, 3aKpenjieHHbIMW Ha ronose AenbunHa. CnekTp
LLyMa NMOCTOAHHbIN MO YPOBHIO B Aana3oHe 4acToT
oT 5 0o 30 Kl'U, Ha 60/1ee BbICOKNX YyacToTax crnaja-
IOLLIMIA MO 3aKOHY 6-7 ABb Ha OKTaBy. Y POBEHb LUyMa
Nno gaB/fieHUIO B 061 e nonoce vactoT 120 + 6 ab.

PeaKuuto fenbdrHa Ha BKOYEHMNE LLUYyMa OMNpe-
Nensiin IByMSA cnocobamu: BO-MepPBbIX, BU3YyaslbHO,
Mo N3MEHEHNIO TPAeKTOPMU CBETSALLLErocs Tpaccepa,
BO-BTOPbIX, MO N3MEHEHUIO 3XO/TOKALNOHHON aKTUB-
HOCTMW.

Ha nepBomM 3Tane 3KCMepumeHTa, Korga Lwym
NpeabABAAAN B 06/1aCTN HAPYXXHbIX CMYX0BbIX MpPoO-
X00B, Hab/Aanacb YeTkKas ABurartesibHasa peakuuns
B BMe PE3KOro M3MeHeHUA TpaekKTopumn Tpaccepa.
Oenb@unH B34parmean npu BKAYeHNN wyma. VIHO-
rga Takve 3KCMepMMeEHTbl MPOBOAUMN B [AHEBHOE
Bpems (Npn XOpoLLIEeM OCBELLEHNN) N ObINI0 OTUET/IN-
BO BMAHO, KaK MPU BK/IIOYEHUU wWyma Aefb(PUH B
nepBble CEKYH/bl Pe3KO ABUrasl rosioBOW, NblTasChb
0CB0O60OANTBLCA OT MeLUalUero AercTBMSA WymMa, HO
3aTem 6bICTPO ycnokamBasnca. Ha BTOpoMm 3Tarne 3Kce-
NnepuMeHTa, Korga wym npeabsasasann B 06/1actu HK-
YXHEN YeNnrCTU N TOOHOro BbICTYNa, HUKAKOW ABUra-
Te/IbHOW peakuUUn OTMedYeHO He 6biNo. AHANOTUYHO
06CTOSA10 €10 U C 3X0/TI0KALMOHHOWN aKTUBHOCTbIO.

B oTcyTcTBME WyMa AenbgUH Nonb3oBasica 4NA
06Hapy>XeHNA NoABOAHbIX NMPeaMeTOB, B TOM YNUC/E U
PbIObI, FNaBHbIM 06pPa3oM CTEPEOTUNMHBLIMN UMMY/b-
camu, NoA06HbIMU N300paXKeHHbIM Ha puc. 2a. dop-
Ma MMMYNbCOB MOXET BapbMpoBaTb B HEKOTOPbIX
npegenax [6, 9], HoO B cpeaHeM BCe MMMNY/bCbl 6/IN3KN
HO bopMe M MMEIOT LUMPOKNI CREKTP. DHepreTnye-
CKUA CMeKTp 3TUX WMNYNbCOB MNpeAcTaB/ieH Ha
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Bpems, MKC

Puc. 2. CtepeotunHble (a) U KonebartenbHble (6) UM-
My/bCbl N NX YACTOTHbIE CNEKTPLI (C).

puc. 2B (KpuBada a). B nutepatype Takasa popma nm-
ny/ibCa CYNTAETCHA OYEHb YCTOMYMBOW MO OTHOLLE-
HNIO K MEHAOLLMMCA YC/I0BUAM 3KCMNEPUMEHTA, B Ya-
CTHOCTWU, K MOABJIEHUIO MOMEXWN, U3ny4vyaemMon oTaa-
NeHHbIMN UCTOYHMKammn [10]. Hawm aKcrnepmMeHTb!
C NpeAbAB/EHNEM KOPPennpoBaHHOIO Wyma B 06-
nacTb Hapy>XXHbIX C/IYXOBbIX MPOX0A0B Aann coBep-
LUEHHO HeOoXXUAaHHbIN pe3ynibTaT. B MOMEHT BK/IO-
YeHNA LWymMa [elb(UH OCYLLEeCTBMAET B TeyeHue
BeCbMa KOpPOTKOro BpemeHu (200-300 mc) 3Hauyum-
TeNIbHY NMepecTPOMKY CreKTpa UMMY/bLCOB B MaHe
3HAYUTENbHOIO ero cy>eHus. Vimnynsc npeobpasy-
eTCA 13 CTePEeOTMUMNHOIo Uan 6MM3KOro K TaKkoBOMy B
KonebaTtenbHbIN (pUc. 26), a ero CNeKTp CTaHOBUTCS
Y3KOMO/IOCHbIM: MoKasaH Ha puc. 2B (KpuBas 0). Ta-
Kasd nepecTpomKa CUCTEMATUYECKU PernucTpupyercs
rmagpooHOM 5, YCTAHOB/IEHHbLIM BOM3M POCTPYMA,
npu NpeabABeHUN Wyma B 06/1aCTb HAPYXXHbIX CNy-
X0BbIX MpoxoAoB. Eule 60/51ee HEOXXMAAHHbIM OKasa-
N0Cb TO, YTO UMNYNbCbI, PETUCTPUPYEMbIE TUAPOXDO-
HOoM 2 (CM. puc. la), ocTaloTCA CTEPEOTUMHbLIMU He-
CMOTPSA Ha TO, YTO UAYT CUHXPOHHO C MMNYNbCamMU,
perncTtpupyembimun rugpodoHom 3. OaHaKO CTepeo-
TUMHbIEe UMNY/bCbl, PETUCTPUPYEMbIE TUAPODOHOM
2, NPV BK/AOYEHUM LLUYyMa 3HAYUTE/IbHO BO3pacTarT
no amnnntyge (B 2.5-3 pasa), Torga Kak MMnysbChbl,
perncTpupyemMmble rmagpooHOM J, WU3IMEHAACb Mo
CMEeKTPY, OCTAlTCA HEeU3MEeHHbIMU MO aMnanUTyae.
Ne 3 2004
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Puc. 3. CtepeotunHsle (a)  KonebatenbHble (6) UMMy b-
Cbl C “npeaBecTHMKaMM” U UX YaCTOTHbIE CNEeKTPbI (B).

NHorpga rmapodoH 2, 3aKpensieHHbIN COOKY OT /1006-
HOro BbICTyNa Aenb(uHa, TaKXe perucTtpmposan Ko-
nebatenibHble NMMNYIbCbl. B yacTHOCTKU, Bblna 3ape-
rMcCTpUpoBaHa 04YeHb MHTepecHasd 3XosioKauuoHHas
Cepus, cocToALLas N3 YepeaytoLnNXca CTEPEOTUNHbIX
N KonebaTeslbHbIX UMMYNbCOB, Pa3fleNIeHHbIX NHTEP-
Ba/IOM BPEMEHU B HECKOJ/IbKO MUINTNCEKYH. DTy Cce-
PUIO CcrelyeT paccMartpmBaTb KakK pe3ynbTaT Hasio-
KEHUA ABYX Cepuin, N3MTYyYEHHbIX OAHOBPEMEHHO WU
COCTOAWMX OfHA W3 CTEePeoTUMHbIX WUMNY/NbLCOB, a
apyras - m3 KosiebaTesbHbIX.

OTMeTUM, UYTO Ha ocuunorpammax MMMNysbLCOB,
3aPerucTpMpPoBaHHbIX MNPU HaIMUUN LWLyMa, caM LLyM
He rMpocMaTpuBaeTCs, MOCKO/IbKY €ro W3sy4yeHue
NPOn3BOANMOCE BOMU3N HAPYXXHbIX C/YXOBbIX MPO-
X040B, a perncrpaumnsa 3xonoKauMoHHbIX CUTHASO0B -
Ha /TI00HOM BbICTYyMe, rae OTHOLWIEHME aMnanUTyAbl
CUrHanoB K cpefHeKBagpaTUYHOMY 3HAYEHUIO LLyMa
6bl1/10 He meHee 40 ab.

Elle oiMH NHTEPEeCHbIN aKT. MmNy nbCbl, N3NYy-
yaemble AeNbPUHOM NPU HaNMuMu wWwyma, UHoraa
UMerT “npeaBecTHUKN', OTMeyaBLUMECA paHee
[".J1. 3achaBckum [11] n H.A. Oy6posckum [10].
[MpaBAa, [OCTOBEPHO YCTaHOBJ/ZIEHO MOKa Hanyue
nepea MNysbcamMn TO/IbKO MO 0AHOMY “npeaBecTHU-
Ky''. BennumHa “npeaBecTHMKaA' M3MEHSETCA B LUU-
POKUX Npeaeniax N nHorga MOXKeT 4OCTUraTb Be/INYN-
Hbl OCHOBHOIo wuMnysbca: WMMNY/AbC CTaHOBUTCA
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Puc. 4. MNepexo 0T CTEPEOTUMNHBLIX MMMY/LCOB K KonebaTteNbHbIM B npefenax oaHon cepuH. (aMO - umnynbebl cepiiii;(gMD -

NX HaCTOTHbLIE CMNEKTPDLI.

NBOMHbLIM. OAHaKO A/INTENIbHOCTb “rpeABeCTHUKA
NPy 3TOM OCTaeTCHA HECKO/IbKO MEHbLUEeN ANNTESb-
HOCTW OCHOBHOro mmnynsca. Ocumnaorpammbl of-
HOIro M TOrO0 Xe UMMNy/bca ¢ NpeaBecTHUKOM, 3aperu-
CTPUPOBaHHbIe TuapoPoHaMmm 2 1 3 B NPUCYTCTBUN
LLIYyMa, NokasaHbl Ha puc. 3a 1 36. VIX aHepreTmnyec-
KWe CreKTpbl n3obpaxkeHbl Ha puc. 3. OTnn4dnTeNb-
HOW OCOOEHHOCTbI 3TUX CMEKTPOB ABMAETCA UX W3-
Pe3aHHOCTb.

[(napodoH /, pacrnonoXXeHHbIW Yy CTYX0BOro rnpo-
X04a, HUKOraa He pPerucTpupoBan U3NyvYeHUs Korle-
baTeNibHbIX UMMNYNbLCOB. BMECTO HUX OH B Te Xe MO-
MEHTbl BPEMEHWN pPerucTtpuposas UMNynAbCbl, 61U3-
Kne K cTtepeoTunHbiM. KonebaTesibHble MMMNY/bChI
NPUXOAAT K TMAPOJOHY Yy C/IYX0BOro npoxoga /AuLlb
B BMAE OTPa’KeHHbIX OT pPacnoflioXXeHHbIX BMnepeau
00BHEKTOB.

Puc. 5. YCTpOWCTBO A1 BBEAEHNS TMAPONOHOB B fblXa-
Te/IbHYI0 CUCTEMY AeNbgnHa. [OACHEHMA B TEKCTE.

Ha BTOpoM 3Tane saKcnepumeHTa, Korga msnayva-
Tenu wyma 6biin 3aKpPensieHbl Ha HUXKHEN YeoCTy
N NO6HOM BbICTyNe AeNnb(punHa, NPakKTUYecKN HUKa-
KNX 3HAUYUTENbHbIX U3MEHEHUN B 3X0JIOKALIMOHHOW
aKTMBHOCTM OTMEYEHO He Obls10. IMNy/bCbl Kak A0
BK/IIOYEHNA WyMa, TaK 1 nocsie Masao oTimyasancs oT
CTEPeOoTUNHLIX (B TOYUKaX pacnosioXXeHna ruapodo-
HOB 2 13). MOXHO NMNLLb KOHCTAaTUpOBaThb, YTO Ae/b-
(OUH CAblllan BK/KOYaeMbIW LLUYM: OTMe4YasioCb He-
3HauYNTeNbHOe YBeInYeHne aMnInTyabl UMMNY/NbCOB B
TOYKax pacnosioXKeHnda BCeX Tpex rmapogoHoB. Mpwu
3TOM 3aMeTHbIX N3MEHEHN JOPMbI N YaCTOThbl Clie-
NOBaHMS UMMY/bCOB He HabM04an0Ch.

BIVAHUE LUMNPOKOMOJ/IOCHOIO
HEKOPPEJIMPOBAHHOTO
AKYCTUYECKOTO LUYMA

HA 3XONTOKAUMOHHOE MOBEAEHWUE
NENMbOUHA

B 3TOM 3KCnepumMeHTe NCMNOMb30BasICA APYroun, HO
TOXXe B3pocC/bl Aenb@uH. Ha aTOoT pas 3agada aenb-
MHa no obHapy>XXeHU pPbibbl bblna 60/1ee CA0X-
HOW. OnA Toro, 4To6bl MakcuUMasibHO 3aTPYAHUTb
3X0/NI0KALUMOHHOE O06OHapy)XeHue BOMM3U KaXKa0ro
CNyX0BOro npoxopja, Npyu NOMOLUW OTAeNbHbIX LUYy-
MOBbIX reHepaTopoOB 13/1y4asiocb MHTEHCUBHOE NnoJie
HEeKOPpPennmpoBaHHOI0 LUMPOKOMOJ/IOCHOIO aKyCTu-
yeckoro wyma c yposHem okonso 130 gb. Hekoppe-
NNPOBAHHbLIN WYM 3TO LWYM, U3MTyYaeMbl HECKO/1b-
KUMW U3nydaTenamMmun, nutaeMbiMU OT pasHbIX reHe-
pPaTopoB Lyma. B aTOM cnydae ypoBeHb Liyma Obis
BCero Ha6-9 ab HMXXe NpenenbHOro ypoBHS, NPU KO-
TOPOM Aenb(PUH OTKasblBancAa ounposaTb pPbldy.
CnekTp wyma 6bl/1 paBHOMEPHbIM B AMarnasoHe 4yac-
TOT OT 8 00 50 KI'y 1 3aTemM Bo3pacTan Ha 6-8 Ab Ha
OKTaBy, BMN/10Tb A0 dacTtoTbl 180 KI'y. Cxema pasme-
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LLeHNa rnapodoHOB Ha rosioee AefibUHa nokasaHa
Ha puc. 16.

OCHOBHble pesynbTaThl
BaTb CNefyroLnm obpasom.

B aKCnNepuMeHTe C HEKOPPESIMPOBAHHbLIM LUYMOM
He OTMe4yeHa TakKasd YeTKasi 3aBUCMMOCTb YaCTOTHO-

BPEMEHHbIX XapPaKTEPUCTUK 3XO/TIOKALMOHHbIX WUM-
Ny/NbCOB fe/IbPMHA OT HA/IMYNA UKW OTCYTCTBUSA LLIY-
Ma, KaK B 3KCMEPUMEHTE C KOPPEe/IMPOBaHHbLIM LUY-
MOM. [enbPnH B 60NbLUNHCTBE C/y4YaeB Mpearnoymn-
Ta/lT NO/b30BaTbCA KosiebaTe/ibHbIMU UMIMY/1bCaMM.
Co3faeTca BnevaTt/ieHWe, 4TO, 6yay4yn B NepBbln pas
(Npy nepBOM BKJOYEHUN) HanyraH WHTEHCUBHbIM
HEKOPPENIMPOBAHHbLIM LLUYMOM, IeENbMUH faXke B NMpo-
MEXYTKaxX BPEMEHU MeXAYy BKJ/AKYEHUAMUN LIyMa
npofo/nKan nonb3oBaTbCA KosiebaTe/ibHbIMU  UM-
nynscamn. 1 nuiib Bpemsi 0T BPEMEHN AeNb(PUH ne-
pemexxan KosnebaTesibHble UMMY/bCbl CTEPEOTUNHbI-
MU faXKe B rpefenax oHOWN v TOM Xe cepun. Apyron
XapaKTepHOM 0COOGEHHOCTbID aKyCTUYeCcKOro nose-
neHns nenbMurHa oKasasocb TO, UTO KosebaTeNbHbIe
MMMY/bCbl B 3TOM C/ly4dae cofiepykanu, Kak npasuno,
10-15 nepnopaos.

YHacTto MOXXHO Habntogatb nnaBHbIAN Nepexoa OT
N3NYYEHNSA CTEPEOTUMNHBIX MMNY/NbCOB K U3TYUYEHUIO
KonebaTtenbHbIX. Ha puc. 4a-4f nokasaH TakKoW ne-
pexoa. lNMpuBeaeHHbIe MMNY/bCbl 3aperucTpupoBa-
Hbl TuapooHom BO6M3M pocTpyma. Ha puc. 4g—4l
npuBefeHbl 3HEPreTUYeCcKMe CMeKTPbl MOKa3aHHbIX
nmnynbcoB. ObpallaeT Ha cebs BHUMaHMe TOT (PakKT,
4yTO AeNb(UH B 3KCMEPUMEHTE C HeEKOppe/impoBaH-
HbIM LUYMOM OKa3sasica 60nee “BblCOKOYACTOTHbLIM"
No CpaBHEHUIO C Aeb)MHOM B 3KCMNEPUMEHTEe C KOop-
PENNPOBaAHHbLIM LLIYMOM.

PaccmoTpum 60n1ee nogpobHO MMNY/bC, MOKa3aH-
HbIi Ha puc. 4d. B aToM nmnynbce 0CO6EHHO YEeTKO
3aMeTHbl ABe 0C06eHHOCTU. [lepBas COCTOUT B TOM,
4TO UMNY/bC HauMHaeTcsa ¢ pparmeHTa (“npenBecT-
HMKA''), 04eHb HANOMMHAIOLLLET0 CTEPEOTUNMHbLIN NM-
nynbc. AHanNU3 601bLIONo Yynucnaa MMNynbCOB MNOKa-
3a/1, YTO NPaKTUYECKN BCe OHN HAYMHAKTCA C TaKOro
parmeHTa (Takou XKe (pparMeHT BUAEH U B UMMY/b-
Ce Ha puc. 4,e, XO0TA 3[0eCb OH Bblpa)XeH MeHee OTYeT-
nnBo). BTopas 0cobeHHOCTb MMMy/nbCa COCTOUT B
TOM, UTO ero 60/1ee BbICOKOYACTOTHAsA YaCTb 3aMeT-
HO pasfesieHa Ha ABe ceKUuuu (Ha mmnynbce puc. 4f
3TOro Het). Takoe pasgeneHue, no-BMaAMMOMY, He
C/lydanHo, TaK KakK BCTPeYvarTCA Cepun HeCKONbKUX
0ECATKOB WMMYNbCOB, UMEKLWNX HU3KOYACTOTHbIN
pparmeHT (“npeaBecTHUK'') U pasfesieHHbIX Ha CeK-
UMW, KOTOPbIX MOXET ObITb ABe WM TpWU. 3HaA4YU-
Te/NIbHO peXxe BCTPe4yarTCA UMMY/bCbl, He pa3fiefieH-
Hble Ha CeKuun.

TakK e, KaK 1 B 9KCNEPUMEHTE C KOPPeSIMpoBaH-
HbIM LLUYMOM, TMAPOJOH, PACMO/IOXEHHbIN Yy CNYXO0-
BOr0 Mpoxo/ja, HUKOrJa He PermcTpupoBan MU3nyue-
HUS KonebaTelbHbIX UMMY/bCOB. BMECTO HUX OH BTE
K€ MOMEHTbI BPEMEHU PerucTpmpoBas UMMY/bChblI.

MOXXHO CHQOPMYNUPO-
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Puc. 6. BBeaeHne rnapodoHa B AbIXaTe/lbHY0 CUCTEMY
nenbguHa.

Puc. 7. CoHOrpammbl BHYTPEHHero 3ByKa (a) 1 KOMMyHW-
KaLnoHHoro ceucTa (0).

6n3KMe K CTepeoTUNMHbIM. KonebaTefibHble WM-
NyNbCbl NPUXOAAT K TMAPOYOHY Y C/TYXOBOIr0 MPOXO0-
0a NUWb B BUAE OTPaXEHHbIX OT PacrnofloXXeHHbIX
Brepean 060 bLEeKTOB.
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Puc. 8. OcunnnorpammMbl BHYTPEHHEr0 3BYyKa (a) 1 KOMMYHUKaLUWOHHOro cBucTa (0).

[TMapodoH, pacnosioXXeHHbIN CO0KY TOOHOTO Bbl-
CTyna, B 3KCMEPUMEHTE C HEKOPPENMPOBAHHbIM LLY-
MOM MPaKTUYeCKN BCerfja perncrtpupoBan Koseba-
Te/IbHbl€ UMMY/IbCbl OAHOBPEMEHHO C TMAPOYOHOM,
PAaCnoNOXXeHHbIM BO6MM3M POCTPyMa, TOrja Kak B
3KCNEPUMEHTE C KOPPENMPOBaHHbLIM LUYMOM TaKue
c/lydaun b6biBanM o4YeHb PeaKo - 60KOBOW rmapooH
perucTpmpoBas Moyt Bcerga CTepPeoTUrHble WUM-
NyNbChbl.

MpuBeleHHblE pe3ynbTaTbl MO3BOMSAKT cAenaTb
cnefytouine BbIBOJbI:

- genbMUHbI CMOCOOHbI K Lie/ieHanpaB/ieHHOMY

N3MEHEHWIO YaCTOTHO-BPEMEHHbIX XapaKTepuUCcTUK
3X0/IOKALUMOHHbIX MMMNY/bLCOB B YC/NIOBUAX MPeAbsiB-
NIEHNUST UM BeCbMa WMHTEHCUMBHbIX LLUMPOKOMO/IOCHbIX
LLIYMOB B 06/1aCTN HAPY>XXHbIX C/TYXOBbIX MPOX0/10B;

- HEe UCKJ/IH0YEHO, UTO Y Ae/IbOMHOB CYLLLECTBYIOT
Pa3/INUYHbIE UCTOUYHUKN U3TYYEHUSI CTEPEOTUMNHBLIX U
KonebatenbHbIX MMMY/bCOB;

- aKyCcTunyecKass MHMopmMaLns noctynaeT BO BHY-
TPEHHee yX0 CNYXOBOW CUCTEMbI AefibMHA 4epe3
HapYy>XHble CYX0Bble NMPOX0/bl;

- CUCTEMa WU3NYHEHUA KoJiebaTe/ibHbIX UMIYJ1b-

COB MMeeT HU3KYI0 A06POTHOCTb U paboTaeT B Bbl-
HY>XeHHOM peXxume.

3BYKWN BHYTPU AbIXATE/BbHOW
CNCTEMbI AE/TIb®PUNHA

OnucaHHbIN Bbllle KOMMEKC NMPMUOOPOB MO3BO-
NAeT MNPOHUKHYTb BHYTPb [blXaTe/IbHOW CUCTEMBI
aenb@uHa 1 3aperncTpnpoBaThb 3BYKW, CONMPOBOXAa-
louLMe npouecc WU3Ny4YeHUs 3X0NOKaAUWMOHHbIX WM-
nynbcoB. Takasa MHgopmaunda 6blsia 6bl BeCbMa Mo-
NNE3HON NpPW OUEHKe TUMnoTe3bl 0 MHEBMATUYECKOW
npupoae wn3nyyaemblX Aenb@uUHOM curHanos 112].

[na peructpaunm 3ByKa BHYTPU AbiXaTe/lbHOW CUC-
TeMbl genbuHa ObI/IN UCMOMb30BaHbl OMMUCaHHbIE
Bbllle MUHUATIOPHbIE LLUMPOKOMNOJ/IOCHbIE TMAPOMO-
Hbl (rTMAPOdOHbI 2 1 3), 3aKPen/eHHble Ha cneunanb-
HOM Aep>kaTesie, MoKasaHHOM Ha puc. 5. ' MAPOMOHbLI
(/) PpuKcnpytoTca B HEOOXOAMMOM MOJIOXKEHUN C NO-
MOLLLbHO XXECTKUX Aep>kaTenen (2) n3 npoBonoKun (He-
p>kaBewLlas cTanb) anametpomMm 1mm. [lepxaTtenuv B
CBOIO o4epenb 3aKpensieHbl Ha ABYX npucockax (3),
npefHa3HauYeHHbIX 471 PUKcaLUnM BCEro yCTPOMUCTBa
Ha rosnose AenbuHa. YCTPOMUCTBO, MNoKasaHHOe Ha
puc. 5, npegHa3Ha4yeHo A1A BBeeHUA B AblXas1o0 Aeflb-
(MMHa TO/IbKO OAHOro ruapooHa (ero aep)kartesnb
M30rHYT Nog npsiMbIiM yrnaom). Apyron rnapooH
Npn 3TOM pacnosiaraeTca Haf NMoBepXHOCTbIO roso-
Bbl XXMBOTHOIo Bnepean Ablxana. B onucbiBaeMoMm
aKCNnepnmMeHTe rMapodoH BBOAWIN B AblXano Aeflb-
(PMHa Ha rnyouHy 6 cm. lNpouecc BBeAeHUA rnapogo-
Ha B AblXano, No-BUAMMOMY, He BbiI3biBas Yy AebMOU-
Ha 3HAUYUTE/IbHbIX HEMPUATHLIX oulyuleHUn. Bo Bcs-
KOM cny4yae, nocne 2-3 MonbiTOK BbITONKHYTh
r’MApPoMOH U3 AbiXasla MOTOKOM BO3Ayxa fe/1b(MUH
CMUPANCA U HayMHan OXOTHO NnoumpoBaTb M 6paThb
pblby. Ha puc. 6 nokasaH npouecc BBeAeHNS TMAPO-
(poHa BAblxano genbuHa. Ha Tom e pUCyHKe BUM-
Hbl M3nyyaTtenn wyma U gpyrme rmapooHbl, 3a-
Kpen/sieHHbIe Ha ro/10Be XXVUBOTHOTO.

MuHMaTIOpHblE TUAPOMPOHbLI BBOAUIN NOMepe-
MEHHO B NpaBbIf N N1EBbIN HOCOBOW Mpoxoabl. B ne-
pUodbl aKTUBHOW 3X0JI0KaLWUU, PErTUCTPUPYEMON TY-
OpOoMoHaMK, PacnosioXXeHHbIMN Ha rosioBe Aenbdu-
Ha, 3BYKOBble MMMY/IbCbl BHYTPWX HOCOBOIO Mpoxoaa
IN60 OTCYTCTBYKT, NINO60 C/ibIlHbI CYLLIECTBEHHO
cnabee, YeM cHapy>Xu. V13 3Toro Mo>XkHo caenaTtb Bbl-
BOA, YTO ropTaHb, MNo-BUANMOMY, He ABMIAETCA NCTOU-
HMKOM 3X0NI0KALMOHHbIX CUTHAN0B, Kak npeanona-
ran B.C. I'ypeBny 113, 14]. Kpome TOro, B npaBom
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UacTtoTa, KI'u
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Puc. 9. CoHorpammMbl BHYTPEHHEro 3ByKa Ha (POHe WUM-
MYyNbCHOWM CepuH (a) 1 Ta XKe camast UMMyNbCHas cepus,
3aperncTpupoBaHHas Ha ronose aenb@uHa (6).

HOCOBOM MpPOX0/Jle 3aperucTpupoBaHbl 3BYKW, He
CMbILLIHbIE CHApPYXW W COMPOBOXAatloLlne rpoLecc
3X0M10KaLUMN. STN 3BYKU UMEKOT XapaKTep CBUCTOB
(M MSAYKaHbS) U MO CBOEN CTPYKTYPE 3HAUNTESNBHO
OTNINYAKTCA OT KOMMYHUKALUMOHHbIX CBUCTOB. 3TO,
KaK npasusio, Y3KOMOJNIOCHbIe 3BYKW, MHOTa C YeTKO
BblPa)KEHHOW aMNINTYAHON MOAYNALUMEN, XapaKTe-
pusyrollenca 60KOBbIMW 4YacToTaMWu, HeKpaTHbIMU
OCHOBHOWM 4acToTe (puc. 7a). B KOMMYHUKaALNOHHbIX
cBUCTax 06bIYHO NPUCYTCTBYIOT KpaTHble rapMOHU-
Kn (puc. 76). Ha puc. 8a n 86 nokasaHbl oCLM/0-
rpaMMbl BHYTPEHHEr0 3ByKa U KOMMYHUKaLMOHHOIO
cBucTa. BugHo, 4yTo0 KOMMYHUKaLWOHHBLIN CBUCT NMe-
eT B 3HAUYNTE/IbHOW CTENEHN FTapPMOHUYECKNIA XapaK-
Tep, Torja Kak BHyTPEHHMIA 3BYK BbIrIAOUT NOC/1e0-
BaTe/IbHOCTbIO OHO- U ABYXMEPUOAHbIX UMIY/bCOB,
KOTOPYI MOXHO TpaKTOBaTb KaK CUrHan ¢ amn/iu-
TyaHOW nepemoaynsuuen. Ha puc. 9a n 96 npusepe-
Hbl COHOrpaMMbl COOTBETCTBEHHO BHYTPEHHErO 3BY-
Ka Ha hoHe c/1abo 3aMeTHOW CePUN UMMYNbCOB (BHY-
TP [ObiXasa) U TOW >XXe Cepunm 3X0N0KaLMOHHbIX
NMMYNbCOB, 3apPerncTpupoBaHHOW Ha rosioBe [1efb-
hHa B6NM3N pocTpyMa. NoguepKHEM, YTO BCE OMNNU-
CaHHbIle Bblllle BHYTPEHHME 3BYKWU 3aperncTtpupoBa-
Hbl B NPaBOM HOCOBOM Mpoxoje. B neBOM HOCOBOM
NpPoxo/le HNKaKux 3BYKOB He 06Hapy»eHo. K coxa-
NEeHNI0, He 6bINN0 BO3MOXHOCTU MPeanpuHATbL MHO-
roKpaTHble MOMbITKN pPeructpaunmn 3ByKa B JIEBOM
HOCOBOM Mpoxofe, 4YTOObl AOCTOBEPHO BbIACHUTS,
C/IbILLHbI 11 TaM BHYTPEHHME 3BYKM BO BPeMS 3X0/10-
Kaumn. Te HEMHOro4YnCNeHHble AaHHble, KOTOPbIMMU
Mbl pacrosiaraemM, No3BONAKT clenaTb /UL Mpef-
BapUTENIbHbIN BbIBO/ 0 TOM, UTO 06/1aCTb JIEBOI0 HO-
COBOro Npoxofa HWMXe MYCKY/IbHOW MPO6KU He nme-
eT OTHOLLUEeHUA K3X0/IoKaLun, Torga Kak npasblil HO-
COBOW MNPOX0/[l, HECOMHEHHO, UMEET.

MpaKTuU4eckn Bce BHYTPeHHWe 3BYKW, 3aperucT-
PUPOBaHHbIEe HamMK, MO BPEMEHW COBMajalT C MPO-

9 AKYCTUYECKWUWN XYPHA/T Tom 50 Ne 3 2004

Puc. 10. [laBneHne BO3AyXa BHYTPM HOCOBOr0 KaHana
nenbhrHa BO BPeMs 3XonoKaumu. NosCHeHNs B TEKCTE.

LeccomMm axonokauumun. Jinwb B ABYX cnydaax ums 17
BHYTpPeHHME 3BYKWN He COMPOBOXXAa/INCb 3X0/10KaLu-
en (BO3MOXHO, OHa Obl/la 04eHb C/1aboi 1 He Npocny-
limBanacb). Euwle B AByXx cnyyadax M3 Tex e 17 BO
BpeMA 3X0J/ioKauunMm He NpocnywunBasiuCb BHYTPEH-
HVe 3BYKN (BO3MOXXHO, 6bI/I 04eHb criabbimin). Anun-
Te/IbHOCTb BHYTPEHHUX 3BYKOB He cOBMajaeT Cc ANun-
Te/NIbHOCTbIO 3X0/IOKALMOHHbLIX CEPUIA, OHA, KaK npa-
BW/10, MeHblUe. He WCK/IKOYEHO, UYTO BHYTPEHHMUE
3BYK/ UMEKT aspouHaMMNYeCcKy npupoay u conpo-
BOXAAKT Mpouecc nepeayBaHusa Bo3gyxa B CTPYKTY-
pax, OTBETCTBEHHbIX 3a reHepayuo 3X0/T0KaLMOH-
HbIX 3BYKOB. BO3MOXHO 1 Apyroe o6bAcHeHne. BHy-
TPEHHME 3BYKM MOIYyT CBUAETENIbCTBOBATb O
3HaUNTE/IbHOW pa3HuLLe JaB/ieHUA Mo pa3Hbie CTOPO-
Hbl MYCKY/IbHOW TMPOOGKW W TEeHEPUPYKTCH, Koraa
BO3yX “TpaBUTCA” yepe3 MYCKY/IbHYI MPOOKY. 3TO
00BbACHEHME MOATBEPXAAeTCA U3IMEPEHUAMMN fdaBrie-
HUA BO3A4yXa B AbiXaTeNlbHOW cuUCTeMe AeNb(UHOB,
Kak rnokasaHo Ha puc. 10 [15]. Ha aTom pucyHKe aaB-
neHve Bo3ayxa (1) B HOCOBOM KaHasie MeXay BHYT-
PEHHEN MYCKY/IbHOWM MPOOKOM M Hapy>XHbIM K/ana-
HOM BoO3pacTaeT B npouecce axosiokaumm (2) Ha 30-
50 MM pT. cT. JanbHenwive uccnegoBaHUA AO/KHbI
NPO/INTbL CBET Ha NPUPOAY BHYTPEHHUNX 3BYKOB. B Ha-
CTOSALLEe XXe BpeMs Halnyne 3TUX 3BYKOB CBUIETE/b-
CTBYEeT BMNO/1b3y FrMNoTe3bl 0 MHEBMaTUYECKOM Mexa-
HU3Me reHepauuy 3BYKOB de/ibuHaMn.
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Some Results of Studying the Acoustics of Dolphins
E. V. Romanenko

An experimental study of the echolocation ability of dolphins (Tursiops truncatus) iIs performed in the presence
of correlated and uncorrelated broadband noise acting on their organs of hearing. It is shown that, under such
conditions, the echolocating pulses of a dolphin become noticeably modified: in the absence of noise, standard
broadband pulses are produced, while in the presence of noise, the pulses acquire an oscillatory character (be-
come narrowband). Sounds and air pressure that occur inside the respiratory tract of a dolphin when the animal
produces whistles and pulsed s(ijgnals are studied. Data testifying in favor of the pneumatic origin of sounds gen-

erated by dolphins are obtaine
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