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M3BecTHO, YTO HEOHATAIbHBIC OeIb(MUHBI HAUMHAIOT U3naBaTh YM-curHajbl (CBUCTBI) Cpa3y IIOCIE POXK-
nenwust. Llenpb Haieit paboThl — M3ydeHHe NTMHAMUKHM ITapaMeTpoB YM-cUTrHaJIOB HOBOPOXKIEHHOI B TIEpBbIE
ITHU €€ KU3HU. AKYCTUYECKIE CUTHAJIbI HOBOPOXIECHHOI caMKu AenbduHa adanuusl (Tursiops truncatus) n
ee poauTeieil ObUIN 3aITMcaHbl ¢ TIOMOIIBIO ABYXKaHAIBLHOI crcTeMBbI B Imojtoce yacToT 0.1—220 kI ¢ mmHa-
Mu4yecKuM nuara3zoHoM 81 nb, uepes 22, 46, 46.5 u 47 4 nocie poxaeHus:. YM-curHaibl COMOCTABICHBI C
nenbGUHAMM, U3MEPEHbBI U TPOaHATIU3UPOBaHbI TapaMeTPbl CUTHAJIOB, OCOOCHHOCTH UX ATUHAMUKU U pac-
npenenaeHus 3HadeHuii. [lokazaHo, 4YTo HOBOPOXIEHHAs IEPUOANIYECKY TTpoaylupyeT cepun YM-curHa-
JIOB IyTeM Tiepedopa UX YaCTOTHBIX KOHTYPOB M 3HAYEHUi1 ITapaMeTpoB B CIIy4aiiHOM MopsiiKe 6e3 MOBTO-
penuii. [1pu 3ToM GONBIIMHCTBO MapaMeTpoB YM-CUTHAJIOB NMEIOT KBa3MHOPMaJIbHOE paclpeeicHre
3HaYeHU I, TO3TOMY 60Jice 90% CUTHATIOB HE MMEIOT IKCTPEMATbHBIX (MAKCUMATbHBIX 1 MUHUMATbHBIX)
3HAYCHUII COOTBETCTBYIOIIMX MapaMeTpoB. PaccMoTpeHHBIe MexaHU3Mbl popMupoBaHust YM-cUrHajioB
HOBOPOXIEHHOI1, BEpOSITHO, UTPAIOT KJIIOUYEBYIO POJIb B ONTUMU3ALMU PA3BUTUSI U TECTUPOBAHUSI COB-
MECTHOI paGOThI OPraHOB M CUCTEM MX TeHepalluM, PELeNIINy 1 CIyXOBOil 06pabOTKM B paHHEM ITOCTHA-
TaJIbHOM OHTOTEHE3E.

Karoueswie crosa: nenvduH adbanuna ( Tursiops truncatus), HOBOpoxaeHHasi camka, YM-curHan (CBUCT), me-

pebdop YaCTOTHBIX KOHTYPOB 0€3 MOBTOPEHUI B CITy4aitHOM MOPSIIKE

DOI: 10.31857/S032079192203011X

BBEIAEHWE

Jlenb(pUHBI XKMBYT B BOTHOM cpeae HECKOJIBKO Ae-
CSITKOB MUJIJIMOHOB JieT. OCHOBHBIMU CEHCOPHBIMU
MOCPETHMKAMM XUBOTHBIX B 3TOM cpele SIBIISIIOTCS
3ByKM. OHM OOIIAIOTCS UM BOCIIPUHMUMAIOT MUP BO-
Kpyr ceOsl ¢ IOMOIIBIO PA3IMYHBIX aKyCTUUECKMX
CUTHAJIOB M 3XOJOKAILIMOHHOM cucTeMEl [1]. OnHako
Ha CETONHSIIIHUI NeHb 3HAHUN 00 aKyCTUYECKHUX
curHajax, nx (pyHKIIMOHAIILHOCTU 1 00paboTKe CITy-
XOM JeJ1b(PUHOB HegoCcTaTouHO (cM. [2] 1 ap.).

CurHanabl B3pOCJBIX OeIb(OPUHOB MOIMUQPUIIUPY-
IOTCSI Ha IPOTSIKEHU U BCEH XXU3HU IO BO3IEHCTBU-
€M MHOXecTBa (haKTOPOB, IO3TOMY IIPEICTaBIISIET
WHTEPEC U3yUEeHNE CUTHATIOB HOBOPOXKIECHHBIX J€Tb-
(GUHOB C OPUTMHAJIBHBIMU aKYCTUYECKMMU XapaKTe-
puctnkamu [3]. Hambonpiree koamyecTBO padoOT Ha
CEeTOMHSAIIHUNA TeHb MOCBSIIEHO U3YYEHUIO YacTOT-
Ho-MonynupoBaHHBIX (YM) curHamsoB neabGUHOB,
M3BECTHBIX KaK CBUCTH [1—19] u np. OmHako peru-

CTpalMsl 3TUX CUTHAJIOB IPOU3BOAMUIIACE B OCHOBHOM
TOJIBKO B ITOJIOCE YacTOT o 22 K11 M MeHbIIIE.

V u3ydeHHBIX IIpencTaBUTEIIell cemMeiicTBa Ielb-
¢unoB (Delphinidae) B3pociibie 0cOOM UCHOIb3YIOT
CBUCTHI 151 OMIe pXKaHsI CTUIOYEHHOCTHU U KOOPAU-
HaIuy AeMCTBUM MeXXIy cOO0M U rpynnaMu aeabdu-
HOB, pacCpeIOTOYEHHBIMHY B IIPOCTPAHCTBE Ha pac-
crostHusIx 1o 10—12 km [5, 8—10]. Kaxnwbiii nenbhuH
MMeeT COOCTBEHHBIN OTIMYMTEIbHBINA CBUCT, C YHU-
KaJabHOM IJIST KaxXmou ocobm ¢opmMoii 4acTOTHOIO
KOHTypa, WIpalIIUii WHAWBUAYAJILHO ONO3HaBa-
TeJIbHYIO POJib, TAK Ha3bIBaeMbIi “aBTorpad”. Mop-
Ma 4acTOTHOTO KOHTypa “cBHcTa-aBTOrpada” BOC-
MIPOU3BOAUTCS OEIb(PUHOM C COXpaHEHHEM JIETKO
y3HaBaeMOTIO MaTTepHAa ¢ HEOOIBIINMI U3MEHEHMSI -
MU U SBJSIETCSI JTOMUHUPYIOIIEH B NHINBULYATIbHOM
peniepTyape 3ByKoB ocoou (mo 90%), 4ro monTBep-
XKIaeTcs: OOMBLIMM KOJIMYECTBOM pabor [5, 9—13]
u 1p. EcTh Takke CBUCTBHI ¢ BapuaOeIbHBIM KOHTY-
poM, ¢pparMeHTapHbIE CBUCTHI U APYTUE, POIb KOTO-
pBIX TTOKa He sicHa [14].
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C TOYKM 3peHUSI TEOPUM CUTHANIOB, UM -cUTrHaNbI
OTHOCSTCS K KJIACCY IITyMONOOOOHBIX CUTHAJIOB WA
CUTHAJIOB C paclIMpeHHBLIM crieKTpoM [15—18]. baza
9TUX CUTHAJIOB, T.. TMPOW3BEAEHUE IIUTEIbHOCTHU
CUTHAJIOB Ha UX Auamna3oH yactot, TW> 1, rne T —
CpemHsIsl JJTUTEIbHOCTh CUTHAJIa, W — cpenHuii n1ua-
na3oH 4acToT. ST CBUCTOB B3POCIBIX NeIb(OUHOB
JMara3oH UX OCHOBHBIX YaCTOT MOXET 1O0CTUTaTh 1—
42 xI, a mmurensHOCTh OT 0.048 mo 4.11 ¢, u TW =
~ 10*—10° [15, 16, 5, 18—21]. Yncao rapMOHUK CBU-
CcTa MOXET U3MeHSIThCs oT 1 1o 50 u 6osee, 1 B COOT-
BETCTBUM C HUM U3MEHSIETCSI YaCTOTHOE PACCTOSTHUE
MEXIy TapMOHUKaMU. JInana3zoH yactoT YM-curHa-
JIOB NeNb(UHOB, YUUTHIBAsI TApDMOHUKU, MOXET 3a-
HMMAaTh BCIO ITOJIOCY YacToT mx ciayxa, 1—140 xItI.
CKOpOCTb U3MEHEHMsI OCHOBHOI YaCTOTHI CBHCTOB
MOXeT coctaBiaTh oT 0 mo 250—420 xIu/c [15, 16,
11]. B3pocnsie nenb¢huHBI YMEIOT IUIABHO U C BBICO-
KO TOYHOCTBIO M3MEHSITh 4acToTy UYM-curHajios.
Bmecte ¢ tem, UM -curHansl neiib(rHa paccMaTpu-
BalOTCSl B KAUECTBE 30HIUPYIOIIUX CUTHAJIOB 9XOJIO-
KaTopa co cXaTMeM UMMyJbca U J1oriepoBCKOTO CO-
Hapa [17, 18]. UM-curHaabl aeab(UHOB, KaK 3TO
clienyeT U3 UX XapaKTepUCTUK, IMO-BUIMMOMY, Ca-
MbI€ CJIOXKHbBIE CPEIY CUTHAJIOB JIeJIb(hUHOB.

I1pu paccmoTpennn YM-curHana nenbuHa Mbl
OOBIYHO UCMOIB3YEM TEPMUHBI €T0 CIIEKTPOTrPAMMBI,
KOTOpasi MpeACcTaBiseT coboit rpaduK 3aBUCUMOCTH
YaCTOTbI OT BPEMEHU, WIJIM TIPOCTO YACTOTHBINA KOH-
TYyp CBUCTA.

Kuroo6pa3zubsie aHamusupyior YM-curHansl
OOBIYHBIM CIyXoM. B TO ke Bpems B paborax [2, 15—
18, 22, 23] aBTOpBI OOCYXIAIOT BO3MOXHOCTbH MC-
MOJIb30BaHUSI UX B KayeCTBE 30HAUPYIOIIMX CUTHA-
0B UYM-coHapa u 0o0pabOTKM OTpaxkeHUil CBUCTOB
(9xa) B comtacOBaHHOM (DWJIBTPE Ciyxa XKUBOTHBIX,
KOTODBI, MO-BUAMMOMY, OPraHU3YET MX CIyXOBas
cucrema s kaxaoro YM-curHana.

Takum 00pa3oM, HECMOTPSI Ha CIIOKHBIC OCOOEH-
Hoctu YM-curHajaoB, X HEOOHO3HAYHYIO POJb U
pasIMYHbIe METOIOBI 00padoTKM [2, 17, 18, 22, 23], us-
BECTHO, YTO HEOHATAJIbHbIE AeTb(PUHBI HAUMHAIOT UX
NpOAYyIMPOBATh Cpa3y nmocie poxaeHus [3, 4, 11, 25].

Llenp Hameit pabOTHl — U3y4eHUE TMHAMUKU I1a-
pameTpoB UM -curHaaoB HOBOPOXKIEHHOI aaHbI
(Tursiops truncatus) B nepBble THU e¢ XU3HU. st
3TOTrO 3BYKOBbIE CUT'HAJIbl HOBOPOXKJIEHHON U €€ po-
JuTeseii ObLIM 3allMCaHbl IByXKaHAJIbHOM CUCTEMOI
3aIlMCH B IIUPOKOM auana3oHe yacToT 0.1—220 kIii ¢
IIUPOKUM AUHAMHUYecKMM nuana3zoHoMm 81 nb. Cur-
Haybl OBIJIM comocTaBJIeHBI ¢ aenabpuHamu. Ilapa-
MmeTpbl YM-cUTrHaI0B U1 OCOOEHHOCTU UX TMHAMUKU
M3MEPEHBI M IpOoaHAIU3MPpOBaHbl. MI3ydyeHo aKycTH-
YeCcKOe MoBeIeHUe IeIb(MIHOB.
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OKCITEPUMEHTAJIBHAA YACTb
Memoo

HoBopoxneHHast (caMKa) U ee pOAUTeNIn, YSPpHO-
MopcKue neiabduHbl adpanunasl (Tursiops truncatus) ¢
uMmeHamu fHa (22 roga, @) u fma (32 rona, &),
pa3MellaJiuCh B 3aKpbITOM OacceiiHe (pa3mepom
27.5 X 9.5 x 4.5 m) Kapanarckoit Hay4YHoIt cTaHIIUU
M. T.N. Bga3zemckoro — mpUpOIHBIN 3aroBeTHUK
PAH — ¢dmnmman ®I'BYH ®OUILL “UHCcTUTYT OMOJIO-
™mun IoXHBIX Mopeii mMeHm A.O. KoBanaeBckoro
PAH”. HoBopoxnenHasa pogwiachk 08.06.2015 r. u
HaxoJuJIach B bacceiiHe BMecTe ¢ poauTteasiMu. py-
X neb(UHOB B OacceifHe He OBIIO.

Bckope nocie poxaeHUsI HOBOPOXKASHHAs Hada-
Jla CBUCTETDh, YTO ObLIO CJIBIIIHO B OacceiiHe HEBO-
OpPY:K€HHBIM YXOM, KOTJa OHa IPOILIbIBaJia PSIIOM.
IlepBast 3ammuch ee CUTHAJIOB ObLIa claejlaHa IpU-
MEpPHO 4Yepe3 22 yaca I10Cjie pOXAEeHUs, B NEPBO
MoJIOBUHE AHS. Bcero OBLIO clejlaHO YeThIpe 3aIlu-
CU aKyCTMYECKUX CUTHAJIOB HOBOPOXICHHOM U ce
poauTeJiE OOHOBPEMEHHO C BUIEO3AIIMCSIMHU UX I10-
JIOXKEHUST OTHOCUTEIBHO TUAPOGOHOB 1 APYT Apyra B
bacceiiHe, IpuMepHO uepes 22, 46, 46.5 u 47 4 nocie
POXIEHUSI, COOTBETCTBEHHO. IIpOmOIKUTEIBHOCTh
KaxK[oit 3armrcy 0KoJio 9 MUH, BCETO OKOJIO 36 MUH.

AKycTrUYecKre CUTHAIBI AeTb(MUHOB PETUCTPUPO-
BaJIMCh ABYXKAaHAJAbHOW CUCTEMOI CUHXPOHHO C BU-
JIE03alNChl0 MX IIOJIOXEHUS APYT OTHOCUTEIILHO
JIpyra u 3anuchiBaromux ruapodoHoB I u Il kananoB
3allMcu BO BpeMs Mx KopmieHus (puc. 1) Bosje
MocTKoB 3. Paccrosaue mexny ruapodonamu I u 11
OBLIO BEIOPAHO paBHBIM 5 M IIJISI TTOJIyYeHMS HEO0XO-
JUMOI MeXKaHaIbHOW Pa3HOCTU BPEMEHHBIX 3aJI€P-
XKEeK M aMIUIUTYyH YPOBHE 3BYKOBBIX IaBJICHUIA
(Y31) xaxnmoro curHana. ImapodoHbl pacrionara-
JIUCh TaKUM oOpa3zoM (puc. 1), uyto runpocdon I pac-
rosnarajcs OJIKe K cepenrHe dacceiina, a ruapodon 11
Omke K CTeHKe. 3anuch BUIAEO IPOM3BOAMIIACH C
OajKOHa, pacIToJ0XKEeHHOTO BIOJb OacceiiHa Ha BBI-
COTe OKOJIO 5 M Haj ypoBHeM Boabl. HoBopoxkmeHHas
B 9TO BpeMsI OOBIYHO IIaBajla BOKPYT POIUTEIIEH U,
COOTBETCTBEHHO, BOKPYT TUAPO(MOHOB (I10 Iyre pa-
muycoMm 1—5 M). MHorma oHa 3aruibIBajia moa MOCT-
KV, MHOIJA B IIPOTHUBOIIOJIOKHBINA KOHEIl OacceiiHa
(oxoJjio 23 M). SIHa B 3TUX ClIyyasx, 4yepe3 KaKoe-To
BpeMsi, cliefoBajia 3a Hell, HECKOJIbKO MUHYT OHU
MOIJIY TaM OCTaBaThCsI, HO IIOTOM BMECTE BO3Bpallia-
JIMCh K MOcTKaM 3. Sl11a Bo BpeMsI 3alTMCH CUTHAJIOB,
KaK MpaBUJIO, HAXOIUJICS Y MOCTKOB.

Tvunpodonsl I u Il (puc. 1) nbezokepamMuyeckKue,
chepuyeckue, TMaMeTpoMm 14 MM 1 KaIuOpoBaHHOM
qyBCTBUTENbHOCTRIO —203.5 m —206 1b ortH.
1 B/mxIla, nnu 66.5 u 50 mxB/I1a cooTBETCTBEHHO.
HepaBHomepHocTh AYX ruapodoHOB He ITpeBHIIIa-
na =3 nb Ha yactorax okosno 160 kIt £10 b Ha ga-
crotax okoso 220 kI, Kaxaplii KaHain 3anucu cur-
HaJIOB COCTOSUT U3 TUApOodOHa, GUIbTpa BEPXHUX Ya-
crot (0.1 xIt), ycwmrenss Hanpsckenust (40 n1b) u
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Puc. 1. Cxema skcnepumenTa. (a) — 1, 2 — nenbohuHbl Sma u SIHa cootBercTBeHHO. | 11 11 — ruapodoHbI IepBOro 1 BTOPOro
KaHaJIOB PErucTpaliii, COOTBETCTBEHHO, PACIIOJIOXEHBI HA pACCTOSIHUU 5 M IPYT OT Apyra U Ha miyouHe 1 M. 3 — MOCTKHU, pac-
MOJIOXXEHBI Ha BbIcoTe 0.2 M HaJl ypOBHEM BOJIBI. 4, 5 U 6 — IUTMHHAS, KOPOTKAasl CTEHKA M THO OacceitHa, COOTBETCTBEHHO. Pac-
crositHue Mexay ruapocdoHoM 11 u creHkoit 4 coctabisiet 0.4 M. PaccrositHue ot runpodonos I u 11 1o crenku 5 — 3 M. YpoBeHb
BoOIbI B 6acceiiHe 4 M. (6) — OnuH u3 KagpoB Buaeo3anucu. NB — HoBopoxneHHast, I — fdua, 2 — SIHa, 3 — moctku, 1 — rum-
podoH nepBoro KaHaja 3anucu. (B) — MexkaHasabHasi BpeMeHHasi 3anepxkka YM-curnana (TDOA), kotopseiit NB nponyum-

poBaJia U3 MECTOITOJIOKEHU S, ITIOKAa3aHHOI'o Ha pUC. 16.

OIHOTIO 13 KaHAJIOB MHOTOKAHAJILHOTO 14-pa3psimHo-
ro asajoro-mudgponBoro mnpeobpaszoBarenst (ALLIT)
USB-3000. AIIIT omHoBpeMeHHO oOLM(pPOBLIBAI
curHaJbl nenb¢uHoB ¢ [ u 11 KaHaoB perucTpaumu ¢
JacTOTON MUCKpPETU3alny Kaxkmoro m3 Hux 1 MIi.
ITocne AILIIT curHanbl HETIPEPHIBHO 3aIMCHIBAINCH
Ha XECTKUI TMCK HOyTOYKa B nByxKaHajibHOM PGC
daiiie 11 MOCJIEeAyIOIIero aHajin3a U o0pabOTKM.
Junamuuyeckuii nuamnaszon ALIIT u TpakTa mpuema
curHajoB coctapisui 81 n1b (0.2—3000 ITa).

st onpeneneHus npuHamiexxHoctu YM-curHa-
Jla KOHKPETHOMY JieJIbUHY UCCIIeT0BaTEIN UCIIOIb-
3YIOT TEXHUKY 3alllCH aKyCTUYECKUX CUTHAJIOB C OJI-
HOBPEMEHHOI1 BUIC03aIIMChIO MOBEICHMS BCEX NETTb-
¢uHoB. IIpoaHanu3upoBaB BUICO, OHU NBITAIOTCS
ONpEeAe/IMTh CBUCT 110 €r0 aKKOMITAaHEMEHTY ITy3bI-
psIIeiics cTpyeil, KoTopasi YacTO UCXOIUT OT Aeib-
¢duHa, MPOU3BOASIIIECTO CBUCT, OCOOEHHO y HOBO-
POXIEHHBIX [3, 4, 6, 25]. XOTs Tak:Ke U3BECTHO, YTO
He KaXIbIii CBUCT Aelib(pHA COIPOBOXIACTCS ITy-
3pIpbKaMU Bo3ayxa [26]. B HEKOTOpBIX CiTy4asix Kc-
clieqoBaTesIM MOMENIAIoT JeJIbUHOB B OTACIbHEIC
OacceitHbI, YTOOKI OIIPEASINTh CBUCTHI KOHKPETHOTO
nenbduHa. CrnemoBaTe/IbHO, MCITIOIb30BaHUE 3TUX
METOJIOB BBI3BIBAET OIpEC/ICHHbIC TPYJIHOCTU 1 HE-
TOYHOCTH IIPU OIpeAeJICHUH IIPOAYLIeHTa CUTHAJIA.

YuuteiBasg 3TU MOPOOGIEMbI, MBI ITOMBITAIIUCH
onpenenants YM-curHaabl HOBOPOXISCHHON C yde-
TOM BCEX JOCTYIHBIX HaM JIJIST aHa/In3a npusHakoB. C
STOI 1LIENbI0 MBI 3alMCali aKyCTUYECKHE CUTHAJIBI
HOBOPOXIEHHOM adaauHbl Ha IBA KaHAJa B IIUPO-
KOM JMalla30He YacTOT U C IIMPOKUM JUHAMUYE-
CKUM auamna3oHoM. JIIs1 MaeHTUdUKALMU CBUCTOB

HOBOPOXIEHHOM YYMTHIBAJIACh MEXKaHAalIbHAsI Bpe-
MeHHag 3aaepxka cBucra (time difference of arrival —
TDOA) na I u Il runpodonax (puc. 1). Hanpumep,
IIJIST OTIpeIe/IeHUsI TPOMYIIeHTa CBUCTA Mbl M3MEPSLITH
TDOA cBucra B 3kcriepuMeHTe (puc. 1B) 1 cpaBHU-
Baiu ¢ paccuutaHHbiM TDOA (CTDOA). Ilocnen-
HUI paCCUMTHIBAJICS C YIETOM Pa3HUILLI pACCTOSTHUI
OT roJioBbI HOBopoxaeHHo# 1o I u Il rungpodoHoB 1o
CUHXpOHHOMY BUieo (puc. 10). PaccTrosiHus paccuu-
TBHIBAJIUCh C YYETOM U3BECTHOTO PACCTOSIHUSI MEXIY
ruapoGOoHaMU U APYTUX U3BECTHBIX BUIUMBIX pa3zMe-
POB OOBEKTOB 1 YIVIOB, 4 TAKKe N3BECTHBIX TPUTOHO-
METPUUYECKUX COOTHOIIIEHUI. PacyeTHble paccTosi-
HUS OT TOJIOBBI HOBopoxaeHHOM 10 I u 11 runpodo-
HOB cocTaBJsioT 2.3 u 3.1 M, pa3HUIIa MEXKIY 3TUMU
paccrosiHusIMU cocTapiisieT 0.8 M, UTO C yY4ETOM CKO-
poctu 3ByKa coctaBiasgier CTDOA okono 0.53 mc,
YTO, B CBOIO OUepellb, COOTBETCTBYET U3MEPEHHOMY
TDOA, oko:o 0.5—0.6 mc (puc. 1B8). PacuerHble pac-
crostHus OT ToJIoBbI Aim (Auer) oo 1 u II runpodo-
HOB cocTaBisioT 1.6 n4.2 M (1.1 n 4.5 m), pa3Huiia Mex-
Iy STUMU PACCTOSTHUSIMU COCTaBIISIeT 2.6 M (3.4 M), 4TO
¢ yueToM ckopocTu 3ByKa coctaBisieT CTDOA oxkoito
1.7 Mc (2.2 MC), YTO HE COOTBETCTBYET U3MEPEHHOMY
TDOA oxkoino 0.5—0.6 mc (puc. 18). CinegoBaTeabHO,
CBUCT, MOKA3aHHBIN Ha puc. 1, GbUT TpOU3BENAEH HO-
BOpOXIeHHOU. MakcumanbHoe 3HadeHue TDOA
TSI PACCTOSTHUSI MEX Ty TUAPOGOHAMU 5 M COCTaBJISI-
et 3.33 mc.

BmecTe ¢ TeM, mosrydeHHBIE 3aITMCU TTO3BOJIMIN
UIeHTUGUIIMPOBATh CUTHAIBI HOBOPOXIEHHOU IO
XapaKTepy UX CITEKTPOTrpaMM U CIIEKTPY, a TAaKKe T10
IpYyTUM TIpM3HaKaM. BakHeiinne mpu3HaKW CIIeK-
AKYCTUYECKUM KYPHAT Ne 3
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Puc. 2. IMpumep nocnenoBareabHocT YM-CHUTHATIOB HOBOPOXISHHOM, a Takxke SIHbI (OTMeueHa Ha pucyHke nudpoii 7).
(Cnexrporpamma (pparMeHTa NepBoii 3aIUCH).

TpOrpaMM CBHCTOB HOBOPOXICHHOI, OoTIMYalonIMe TpamMM), Oojiee IMUPOKUM CIIEKTPOM HMX OCHOBHBIX
nx oT YM-CUTHAJIOB B3pOCIIBIX, — IMHAMUKA MMPOAY-  YACTOT U YaCTOT FapMOHMK, YTO OTMEYAIOCh U B pado-
LMPOBaHUsA CUTHAIOB BO BpeMeHu. Hosopoxnennas  Tax[3, 5, 25].

uznaet YM-curHasbl cepusiMu ¢ MHTEpBaJlaMu Bpe- 3anuch, BU3yanusalus 1 o0padboTKa 3anrcaHHbIX
MCHHM MEXIY CBUCTaMM, COUBMEPUMBIMHU C IJIUTEJIb-  aKyCTUYECKMX CUTHAJIOB HeTb(WHOB BBITIOJHEHBI C
HOCTbIO CBUCTOB (puc. 2, 3, 5). B aToM ciyyae ito00il  moMoIpio IporpaMMHbIX 1akeroB PowerGraph
YM-curHaa poaoutesieil He 6ynet cuHxpoHusupoBaH  3.3.8, Adobe Audition 3.0 u Excel 2016 ¢ makeToMm
C cepueil, T.e. HEM30EXHO OyIeT MepekphiBaThcd ¢ “AHalu3 JaHHbIX'. s aHaiu3a ObUIM OTOOpPaHbI
CUTHAJIaMU HOBOPOXIEHHOIA, YTO JIETKO pasjIMuuTh, BCe 3anucaHHble YM-curHaisl, T.K. OHA UMEJH 1O-
puc. 2 (nunuga I). Korma ciayyaauch Takue peikue CTaTOYHO  BBICOKOE OTHOLUEHME CUTHAJ/IIyM.
ciayyau (Hampumep, Kak Ha puc. 3), YM-curnans, CpenHekBaapaTuyHblie 3HadeHus (rms) Y3 UM-
KaK MMPaBWIIO, OBUTM CBUCTaMHU-aBrorpadamu pogu- CHUTHATOB Ha paccTosiHuM | M OT penbbuHa ObUH
Tesieil WM XapaKTePHBIMU ISl HUX CBUCTAMHU, KOTO- ~ PACCUMTaHBI JUT BCETO MacCHBa BbIOOPOK KaX10To
pbIe HaM XOPOILIO N3BECTHBI, TOCKOJIBKY MBI 3aITHChI- qM‘Clj‘IrHaﬂa ¢ MCIONb30BAHNCM $ynkunn RMS B
BaJIM MX MHOTO pa3 paHblile (B TeueHue npumepto 10 OKHE “00paboTka curhanos” PowerGraph 3.3.8 ¢
net). JIpyroii BaxHbIit mpu3Hak YM-curnanos Hopo- Y 1€TOM NAJIBHOCTH XKUBOTHOTO OT TUApodoHa, HyB-
DPOXICHHOM — HECOBEPILICHCTBO XAPAaKTePUCTHK, Ha-  CTBUTEIBHOCTH ruapodoHa U yCUIECHUS TIPUEMHOTO
IIpUMep, 110 CPAaBHEHHIO CO CBHCTOM SIHbI, puc. 2 1 PakTa. .
(yivaus ). BunHo, 4to uaMeHeHue yactotel YM-cur- Hns CTATUCTUYECKOTO aHainsa 3arucen HOBO-
HAJIOB HOBOPOXIEHHO# TPOMCXOMMT He IIABHO, ac 3a-  POXKICHHOIT ObUTH M3MEPEHBI M PACCUMTAHbI PA3IINY-
METHBIM TPEMOPOM, YACTO C TlepeGosMU B UX TeHepa-  HPIE mapamerpsl YM-cur HaJIOB, TPAIULIHWOHHO MC-
MK, BO3GYXKIEHHEM IIyMa (Pa3MBITOCTh CrieKTpo- MOTb3YeMble JUIsl STHX lienieit (Tabn. 2), Takue Kak:
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Howmep cBucra

0 100 200 300 400 500
Bpewms, ¢
Puc. 4. PacnipeneneHue MHTEPBAJIOB MEXIY CBUCTAMU
HOBOPOXIEHHOW B TepBoil 3amucu (puc. 3). Jlunus
Puc. 3. PacnipeneneHue cBUCTOB HOBOPOXKIEHHON U PO- TpeHJa — MOJeJib MPOCTOil JTMHENHHOI perpeccuu (p =
nuteneit (SIHbI 1 Sl1) B IepBoii 3aMucH. =0.001, r=0.183).
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HayvaJIbHas 4acTOTa, KOHEYHAas 4acToTa, MUHUMAaJlb-
Hasl 4acToTa, MaKCMMaJlbHasl YacToTa, AUara3oH 4a-
CTOT, KOJINYECTBO TAPMOHUK, IJIUTEIBHOCTDb, KOJIU-
YeCTBO TOYEK Tepernda OCHOBHOI YaCTOTHI, a TAKXKE
MaKCHMaJIbHasl YaCTOTa CBMCTA C yYETOM TapMOHUK,
JIAIa30H €ro 4acToT ¢ rapMOHMKAaMM, ITPOU3BEIE-
HUe JJITEIBHOCTH CBUCTA Ha €ro IUAITa30H YacToT U
TOXKE CaMO€ C y4eTOM TapMOHUK, a TakXe MaKCU-
MaJIbHOE€ ¥ MUHUMAaJIbHOE 3HAYEHUS 3TUX ITapaMeT-
POB, COOTBETCTBEHHO.

YuutbiBasi, YTO TMOTOK DHEPTUM U3JTydarolleit Cu-
creMbl UYM-curHaiioB neiib(prHa, B CBETe TEOpPUU
CUTHAJIOB U 3XOJIOKALIMU, OTIPEACSIOT TAK1E UX T1a-
paMeTpbl KakK JIUTEJIbHOCTb, MEXCUTHAJbHBIIA WH-
TepBaJI U IMPOKOMNOJOCHOCTD, A1 aHAJIM3a 3TUX I1a-
paMeTpoOB ObLIM UCITOJIb30BAHBI MOJIEIN IPOCTOM JIM -
HEWHOM perpeccuu.

OTMeTHUM, YTO AMAITa30H YacCTOT CBUCTA ACIb(hu-
Ha c¢ ydyetroM rapMoHuk (WH) omnpenensics Kak
WH=F,,. (NoH) — F,;,, tne F,,, — MakcumasabHas
OCHOBHas yacToTa cBucTa, F;, — ero MUHMMasbHas
OCHOBHas 4yactoTa, NoH — KOoan4ecTBO TapMOHUK
CBUCTA. YUYUTHIBASI, UTO YaCTOTHl TAPMOHUK CBUCTA
KpaTHBI €70 OCHOBHOII 4acTOTe, MaKCUMaJIbHas 4ya-
CTOTa CBUCTA C y4eTOM rapmMoHuK (FH,,,) onipenensi-
nack Kak FH,,,, = F.. (NoH), tae F,,,, — MaKcuMasb-
Hast OCHOBHas yactora, NoH — KOJIn4ecTBO rapmMo-
HUK CBHCTA.

YuuTthiBasg NIMPOKUIT YACTOTHEIN TUAIla30H Peru-
crpupytomeit cucrembl 0.1—220 kI, MBI BOepBbIe
I 3y0aThIX KUTOB M3Mepuin 6asy YM-curHaaos
HOBOPOXIIEHHOI, T.€. IPOU3BeAeHUE IIUTECIbHOCTUA
CBHCTa Ha auaria3oH ero yactot (7W) u To ke camoe
¢ yuetoMm rapmoHuk (TWH), tne T — cpenHsist ojiv-
TeIbHOCTb, a W — cpenHuii nuana3oH 4yactoT YM-
curHaza (tabi. 2).

ITapamerpsl YM-curHaaoB, UX CIIEKTPBI U CIIEK-
TporpaMMBI paccuMTaHbl ¢ TToMoinbio Adobe Audi-
tion 3.0 ¢ ucnonb3zoBanueM 2048-roueunoro BITD ¢
BecoBOl (pyHKIMeW XoMMuHTra. CTaTUCTUYECKUNA U
KOJIMYECTBEHHBIN aHanu3 ImapamerpoB UM-curnHa-
JIOB, F€HEpAaLUs TUCTOTPAMM PACIIPEICICHUS UX 3Ha-
YEHUI U TOCTPOCHUE MPOCThIX JUHEHHBIX MOJEJICH
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Puc. 5. PacnpeneneHue cCBUCTOB HOBOPOXXIEHHOI U PO-
NUTENE BO BTOPOI 3aMUCHU.

perpeccuu BBIITOJTHEHBI B 9JIeKTPOHHOM Tadbauie Ex-
cel 2016 ¢ makeToM “AHanu3 DAaHHBIX .

PE3VJIBTATDBI

HoBopoxneHHas npoaylpoBajia CBUCThI CepUsi-
MU J10 54 CUTHAJIOB NOAPSI, C 3aMETHBIMU BPEMEHHbI-
MU Tay3aMu Mexay cepusMu. [lay3bl Mexay cepusi-
Mu UYM-curHanoB U3MEHSUIUCH OT HECKOJIbBKUX Ce-
kyHa no 100 c. YcinoBumcs, yto may3a oosbiie 10 ¢
pasaelisgeT OIHY CEPUI0 CBUCTOB OT APYIOii.

Bo Bpemst nmepBoii 3an1cyu HOBOPOXIEHHAST U31a-
na 120 cBuctoB B TeueHue 339 ¢ (puc. 2, 3, 4, Tab6x. 1),
T.€. KaXIbIii CBUCT OHA M3[aBaja MPUOIU3UTEIHLHO
yepe3 339/120 = 2.8 c. BenmmunHa cpegHero 3HaYCHUST
WHTEPBAJIOB MEXIY CBUCTAMU, Ha MPOTSKEHUU TTep-
BOM 3aIlMCH, B COOTBETCTBUM C MOJENBIO IMPOCTOIR
JIMHEWHON perpeccuy Mmesia TEHISHIUIO K YMEHb-
meHuio ¢ 3.1 1o 2.6 ¢ (p = 0.001; »=0.183).

CKOpOCTh CUTHAJIU3ALIMA MPU 3TOM COCTaBIISa
31.2, 31, 24.5 1 27.2 Mus~! U151 IEPBOIA, BTOPOIA, Tpe-
Theil U YETBEPTOM CEpPUU CBUCTOB, COOTBETCTBEHHO.
IIpr sTOM MeXcUrHaibHble MHTepBaibl (60/CKO-
pOCTb CUTHAIM3aun) cocTasisuin: 1.92, 1.93,2.44, u
2.2 ¢, COOTBETCTBEHHO, M MX CpeaHee apudmeTnde-
cKoe 3HadyeHue cocTaBiser 2.12 ¢c. OTMeTHUM, 4TO MU -
HUMaJIbHOE 3HaueHHe 3TOro MHTEpBajia MOIJIO J0-

Taomuuna 1. KoinyecTBo CBUCTOB IeJIb()MHOB B Pa3HBIX 3alKUCIX. B ckoOKax yKazaHO KOJIMYECTBO CBUCTOB-aBTOTpadoB

KonuuecTBo cBUCTOB
iﬁl‘;zi (cBucTbI-aBTOrpadbl) Bpewmst 3amucu, ¢
AHa Ama HoBopoxnenHas
1 7(0) 20(17) 120 543
2 28(0) 16(11) 85 532
3 8(3) 10(10) 77 544
4 24(17) 3(3) 69 534
Bcero 67(20) 49(41) 351 2153
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Taomuna 2. CpenHee 3HaYeHUWe T+ cTaHAApPTHOE OTKJIOHEHUE, MaKCUMaJlbHOE (max) U MUHUMaJbHOEe (min) 3HaYeHUsI
pa3IUYHBIX ITapaMeTpoB YM-curHaaoB HOBOPOXIEHHOI B iepBoii (/) u BTopoii (2) 3ammcsix, COOTBETCTBEHHO

CpenHee 3HaUeHUE max min

Howmep 3anucu 1 2 1 2 1 2

Havanpnas yactota, KI11 8.55+ 2.79 7.01 £2.28 18.12 13.63 2.50 1.73
Koneunas gyacrora, kI1i1 11.77 £ 2.41 13.2+2.93 17.51 22.40 7.01 7.05
MaxkcumaibHast yactoTa, KI11 13.43 £2.23 14.51 £2.42 18.20 | 22.40 7.51 8.23
MaxkcuMalibHast 9acToTa ¢ rapMoHuKamu, kI | 36.52 £ 17.67 38.56 £20.32 | 116.10 | 90.21 6.16 11.17
MuwuHanManbpHast yactoTa, K111 8.01 £2.20 6.94£2.19 14.12 12.40 2.50 1.73
Jlnama3oH 4acTOT ¢ rapMOHUKaMU, K11 28.51 £ 18.01 31.62 £ 21.10 108.21 | 84.24 3.24 12.25
JInama3oH yacror, KI11 542 +2.70 7.57 £3.50 14.23 16.85 0.51 4.25
Yucao rapMOHUK 272 £ 1.22 2.58 £ 1.19 8 6 1 1

JIMATETbHOCTD, C 0.66 = 0.23 0.57 £0.22 1.34 1.20 0.07 0.08
Yucno Touek neperuda 1.80 + 1.39 0.87 £ 1.15 7 6 0 0

(TWH)/10* 1.88 + 1.19 2.2+ 1.21 7.13 4.81 0.21 0.71
(TW)/10* 0.36 £ 0.18 0.43£0.2 0.94 0.96 0.20 0.20

cturatb 0.5 ¢ (puc. 4). Y4uTHIBast CpeIHIOI0 IJINTEIb-
HOCTh CBHUCTOB nepBoi 3amucu, 0.66 ¢ (tada. 2),
CpemHMIT MHTEepBaJI MEXIY CBHUCTAMU TIPH M3Mepe-
HHUM ero OT KOH11a IEPBOro CMrHaJjia A0 Havaja Cleay-
IolLEero, cocTaBuT 1.46 c.

Bo BpeMst BTopoii 3armicy HOBOPOXISHHAS U31ajia
85 cBucToB 3a 453 ¢ (puc. 5, 6), T.e. KaxXIblil CBUCT
OHa M3IaBaja NpuOIU3UTeIbHO uepe3 435/85 = 5.3 c.
CKOpOCTh CUTHalIM3aOuu cocrtaBisuia 214 mu
29.2 muH~! WA nepBoOii U MoOcCenHER CEPUM, COOT-
BeTCcTBeHHO, [Tpn 3TOM MeXXCUTHATbHbBIE MHTEPBAJIbI
(60/ckopocTh cCUTHANIM3aN) cocTaBisuin: 2.8 1 2.05 ¢,
COOTBETCTBEHHO, U cpeaHee apupMeThuueckoe 3Ha-
YyeHHe 3TOr0 MHTEepBajia cocTaBisieT 2.45 ¢. YYUTHI-
Basl CPEIHIOIO JJIMTEIBHOCTh CBUCTOB BTOPOI 3amui-
cu, 0.57 ¢ (Tabn. 2), cpenHUit UHTEpBaJ MEXIY CBU-
cramMu (IpU U3MEPEHMU UX OT KOHIIA MEPBOTO 10
Havasia cjieayroliero) coctaBur 1.88 c. OTMeTuM, 4TO
Ha HamboJyiee KPyToOM ydacTke rpacduka ot 391 ¢ mo
400 ¢ (puc. 5) CKOPOCTh CUTHAJIM3ALIMM JOCTUTAJa
ngaxe 60 mun~!. Ha nmpoTskeHUM BTOPONi 3arucu
cpelHue 3HAaYeHUsT YaCTOTHOIO JUaria3oHa, 4acToT-
HOTO IMara3oHa ¢ TapMOHUKAMU U IIUTETbHOCTU
CBUCTOB (pHcC. 6), IPU arMpPOKCUMALIMN UX MOIEJbIO
MPOCTOU JIUHEUHOMU perpeccrun, UMeIu TEHACHLUIO
K yBeandeHuto ¢ 5.5 no 10 kI (p = 0.002; r=0.121),
¢ 13 mo 30 xIi1 (p = 0.007; r=0.195) m ¢ 0.54 10 0.59 ¢
(p = 0.005; »=0.191), cCOOTBETCTBEHHO.

B Tpertbeii 3anucu oHa uznana 72 csucta 3a 177 c.
B cpennem kaxaplii uepes 2.46 ¢, U ee 5 CBUCTOB
OBUIM OUeHb penkumu (Tab. 1). Bo BpeMs yeTBepTOii
3aITCH HOBOPOXKIEeHHAas nu3naja 44 cBUCTa peryasip-
Ho 3a 159 ¢, B cpemHeM Kaxnblit yepes 3.61 ¢, u ele
22 cBucta 3a 60 c, T.e. B CpeagHEM KaKAblii depe3
2.72 ¢, a eme 3 cBUCTA OBIJIM OYEHBb PENKIMU.

AKYCTUYECKUN XYPHAJ Ne 3

TOM 68 2022

BriepBobie 151 3y0aThIX KMUTOB MBI M3Mepuian Y3/
CBHUCTOB HOBOpOXIeHHOUI. AMinTyna Y3/l cocra-
Buia 126—142 ab orn. 1 mxIla B o6iactu runpodo-
HOB " 128—159 nb otH. 1 MxIla Ha paccTossHUM 1 M.
PaccuuranHbie cpegHeKBagpaTUUHbIe (7ms) 3HadYe-
Hug Y31 B obnactu ruapodoHoB coctaBuam 112—
129 nb otH. 1 MxIla (rms) u 115.6—146 ob otH. 1 MxIla
(rms) Ha paccrostHuu 1 M. PaccunranHbie rms 3Ha-
yeHus Y3 ans UM-curHajaoB Hamux Ieab@UHOB
6b1u Ha 11.7—16 b, T.e. B cpenHeM HNpUMEPHO Ha
13 1b MeHbIlIe aMITIUTYTHBIX.

VY Supr Y31 cBUCTOB, IIpUBEICHHBIN K 1 M, 1OCTH-
rai 140—158 nb otH. 1 MxIlau 127—145 nb otH. 1 Mkl 1a
(rms). Y Sl Y3]1 cBUCTOB, TIpMBEACHHBIN K 1 M, 1OCTH-
rain 138—161 nb orH. 1 mxI1a u 125—148 nb otH. 1 MxI1a
(rms). B memom Y3JI cBUCTOB HOBOPOXIEHHOI B
3TUX 3aITUCSIX HAXOIMUJICS Ha YPOBHE CBUCTOB POJIM-
TeJIen.

YM-curHaabl HOBOPOXIEHHOM C IMEPBHIX Xe Cy-
TOK KM3HU YK€ HOOCTaTOYHO IIMPOKOIOJIOCHBIC,
cpemHue 3HaYeHMsI t CTaHZAPTHOE OTKIIOHEHHUE MX
MaKCHUMaJIbHOM 4acTOTHI C YYETOM rapMOHMK B Mep-
BOI I BTOPOI1 3alUCSIX COCTABISIOT 36.52 £ 17.67 xI'x
u 38.56 £ 20.32 kI, a MakcuMaJibHble 3HAYEHUS
okoso 116 u 90 kI, coorBercTBeHHO (Tabi. 2).
CpenHue 3HaYeHMS + CTaHAApPTHOE OTKJIOHEHME Ya-
CTOTHOTO auarazoHa YM-curHajaoB ¢ y4eTOM rap-
MOHMK B TEPBOM W BTOPOM 3aMUCIX COCTaABJISIOT
28.51 + 18.01 xI'r mt 31.62 £ 21.10 k['11 ¢ MAaKCUMAJTb-
HeIMU 3HaYeHUsIMU 108 1 84 KI11, COOTBETCTBEHHO.
CpenHue 3HaYCHUS JIUTEILHOCTU CBUCTA B IIEPBOiA
U BTOpOM 3amucax cocrapiasoor 0.66 = 0.23 ¢ u
0.57 £ 0.22 ¢, a MakcUMaJdbHBIE 3HAYSHUS OKOJIO
1.34 1 1.20 ¢ cooTBeTcTBeHHO. UM-CcuUTHaIBI yKe
MOTYT UMeTh 110 11 rapmoHuK (puc. 8). CpegHue 3Ha-
yeHMs1 0a3bl CBUCTOB, T.€. IPOU3BEICHMS IJIMTEIHLHO-



342 PABOB
90 - @
e W
80 |- JYAVAY A
%3 70 . & Wi A
e [ weeeee y = 0.237x + 21.433 (WH) A 20
g 60 a -y =0.046x + 5.5973 (W) A
s 50 L
= A ﬂ.ﬂ
A AN
Rl SRUNE AA{_\,&A A __--e.&s—éﬂg%'
< 30 = ——p——— - — - -
520 .&_Ap‘-ﬁ---g -—=s fay A e ;‘_\.&AA
;::[ 0 i M A A di\‘a A.f_\. A/_\.
1 b ...m .9
. 1...9.5.3.. o~ ,QQ.Q.A -,gé_‘%g-’vga-"'a, a. ,Oa.v ..ng.. 3
1.4 - (©)
Q
é 1.2 - °
2 =0.004x + 0.5439
2 1.0 - . Y X
: e ! o
508F e ¢ 0 ., o o o0 * o
%06. ........ .D. o ® g0 o .. gl M )
= L e e . sk - - - - - Pmmmmmg=-
5 -'; L] ¢ °, o o,
£04r * e *°® *
5 ° . o
oo b e o °o o
a o oce’
0 20 40 60 80
Howmep cBucra
Puc. 6. (a) — Pactipenenenue nnarazoHa yactot (W) u nmanasoHa yacTtot ¢ rapmoHukamu (WH), a Takxke (6) — IUTUTETbHOCTH

CBHUCTOB HOBOPOXIEHHOI1 BO BTOpoii 3anucu. [1puBeneHbl JMHUY TPEHIa — MOJIEJIM IPOCTOM JIMHEMHOI perpeccuu: (a) st W
(p=10.002, r=0.121); mma WH (p = 0.007, r = 0.195); (6) (p = 0.005, »=0.191).

CTM Ha auaria3oH 4acToT cBucTa (7W) B 11epBoii 1 BTO-
poii 3armmmcsax cocrasistor (0.36 £ 0.18) X 104 m (0.43 +
+0.21) x 10%, a MakcuManbHbIe 3Ha4eHus 0.94 x 104
u 0.96 x 10%, coorBercTBeHHO. CpenHUE 3HAYEHUS
3TOTO MPOU3BENIEHUSI C yueToM rapMoHUK (TWH) coctaB-
a0t rpumepHo (1.88 + 1.19) x 104 u (2.2 £ 1.21) x 10%, a
MaKcUMaIbHBIe 3HaueHns 7.13 X 104 u 4.81 x 10%, co-
OTBETCTBEHHO.

BriepBbie o151 3y0aThIX KUTOB BU3yaJbHBIN aHAJIN3
HaIlIlUX 3aIlMceil IoKa3ayl, YTO HOBOPOXIAECHHAs I1e-
puoaMYecKy MpoayurpoBaia cepun YM-cUTHAIIOB,
¢dopMa 4aCTOTHBIX KOHTYPOB KOTOPLIX (POpMajibHO
pasiuyHas ¥ He noBTopsiack. [Ipy 3ToM GONBITMH-
CTBO MNapaMeTpOB CBUCTA (HayajbHasl 4yacToTa, KO-
HeyHasi 4acToTa, MUHUMAJIbHAsl 4acToTa, MAaKCU-
MaJjibHasl 4acToTa, MaKCUMaJIbHasl 4acToTa C y4eTOM
rapMOHMK, IJIUTEIBHOCTb, KOJUYECTBO TapMOHUK,
KOJIMYECTBO TOUYEK ITepernda, MeXKCUTHAJIbHbIC WH-
TepBaJibl) U3MEHSIJIUCH CITydailHBIM 00pa3oM OT CBH-
cTa K cBUCTY (puc. 2, 4, 6, 7) ¢ pacnipeaeaeHEM 3Ha-
YEeHMIA, KOTaa TOJIbKO 0KOoJIO 10% W3 HUX SIBISIIOTCS
aKCcTpeMajbHbIMU. Ha3zoBeM yCJIOBHO TakKoil 3aKOH
pacnpenejaeHUsT 3HAYEHUM KBa3MHOPMalbHbIM. Of-

HakKo Takue IapaMmeTpbl YM-curHaiaoB, Kak auana-
30H YacTOT U AMAITa30H YaCTOT C TApMOHUKAMU, Me-
HSIIOTCSI OT CBUCTA K CBUCTY CIy4aiiHbIM 00pa3oM, HO
MMEIOT KBa3sUpaBHOMEPHOE pacHpeicieHue 3Haude-
Huit (puc. 7).

DaKTBl CIIOXHOTO aKyCTUYECKOTO ITOBEACHUS
neibMHOB TakKe ObLIM 3a(MKCUPOBaHbI, pUC. 3, 5.

OBCYXIEHUE

Bckope mocnie poxneHNsT HOBOPOXIEHHAsT apaiiHa
MepUOINUYECKU TIpoaylpoBaia cepyu YM-curHaioB B
TedeHwe AHS 1 Houu. [TpruMephl 3ammcu ee CUTHAIOB U UX
XapaKTepUCTUKM TIOKa3aHbI Ha puc. 2—8. M3MepeHHbIe
HaMu Y3/l CBHUCTOB HOBOPOXKICHHOM 1 ee pomuTeseii B
STUX 3aAIUCSIX NPUHIUITMATBHO HE pasindainch. B To
Ke BpeMst amruiutyaa Y3/ ee cBuctoB, 128—159 nb
otH. 1 MkIla Ha paccTosHuM 1 M U paccUMTaHHBIC
cpemHeKBagpaTU4HbIe 3HaueHus ux Y31 115.6—146 nb
otH. 1 mklIla (rms) Ha paccTossHuuM 1 M, OBLIM CyIlIe-
CTBEHHO HMXE, YeM U3BECTHbBIC U3 JIUTEPaTypPhl MaK-
cumanbHble Y3/l B3pocibIX nelib(UHOB adainH B
Oacceitre 173 nb otH. 1 mxIla Ha 1 M [27, Tabm. 7.2 n
Ne3d 2022
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Puc. 7. Tuctorpammsl pacopeneieHus (a) — IIUTEIbHOCTHU, (0) — HayaJbHOI 1 (B) — KOHEYHOI YacTOT, a TakxKe (I) — auana-
30Ha YacTOT ¢ rapMOHUKaMu Y M-CUTHAJI0B HOBOPOXIECHHO B epBoOii 3arucu. 3Ha4eHUsI Ha THCTOrpaMMax IMOKa3bIBalOT KO-

myectBo YM-curHanos.
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Puc. 8. (a) — CniekTporpamMma Tpex Iocje0BaTeIbHbIX CBUCTOB HOBOPOXIEHHO! U3 YeTBEPTOi 3arucu U (6) — CIIeKTp CBUCTa

B MOMEHT BpeMeHHU 3.5 c.

Ha OTKPbITOM Boae — 169 nb otH. 1 MxIIa (rms) Ha 1 M
[28], cooTBEeTCTBEHHO.

HN3mepeHHble U paccuMTaHHBIE HAMM 3HAYE€HUS
XapaKTEePUCTUK CBUCTOB HOBOPOXIEHHO, TpaIUIIN-
OHHO UCTIOJIb3YEMBbIX JIJISI KOTUYECTBEHHOTO U CTaTH-
cThdeckoro aHanu3sa (puc. 2—6, ta6i. 1, 2), B Lejaom
COIJIACYIOTCS C pe3yJbTaTaMu paboT APYTruX aBTOPOB
[3, 7], ¢ yueToM BpeMeHHU, MPOILISAIIeTO0 C MOMEHTa
POXIEHUST U MOJOChl YaCTOT PErUCTpaliii. YUUTHI-
Basl LIMPOKMM 4YaCTOTHBIM AMana3oH Hallei peru-
crpupytomeit cucrembl 0.1—220 kI, MBI BepBbIe
JUIST 3y0aTBIX KUTOB M3MEPWJIM AUAIla30H 4YacTOT W
MaKCUMaJIbHYIO YaCTOTY CBUCTOB HOBOPOXKIEHHOI C
Yy4E€TOM TapMOHMK, KOJMYECTBO TapMOHMK, 0a3sy
CUTHAJIOB, T.€. IpOU3BeAeHNEe AIuTeabHOCTH YM-
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CUTHaJIOB Ha uX auana3oH 4actoT (7W) u 1o xe ¢
yyeToM rapmoHuk (7WH), a Takxke MaKCUMaJbHOE
1 MUHUMAaJIbHOE 3HAYCHUS STHX apaMeTpOB, COOT-
BeTCTBeHHO (Tabi1. 2). CiieayeT OTMETUTh, YTO MaK-
cuManbHbie 3HadeHust (TWH) B mepBoif 1 BTOpOit
3anucsx gocturatot 7.13 x 10* u 4.81 x 10%, cooTseT-
CTBEHHO, T.€. OHU TPAKTUYECKU MOCTUTAIOT YPOB-
HEl, XapaKTEPHBIX IS B3POCIbIX AeIbGUHOB 10%—
10° [15, 16].

Bo BpeMs 3amucu HOBOPOXIEHHAs! MPOIYIIMPO-
BaJia B HECKOJILKO pa3 0oJibile CBUCTOB (351), uem ee
pomutenu — fnHa (67) u Sma (49), cOOTBETCTBEHHO
(Tabn. 1), omHAKO cpean pa3HOOOpa3HBIX KOHTYPOB
€e CBHCTOB CITeIM(UIECKOTO ITOBTOPSIOIIETOCS
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KOHTypa He ObU10. JpyrumMu cjioBaMu, CBUCT-aBTO-
rpacd HOBOPOXAECHHOI HE 3aperuCTPUPOBaH.

Yacrota npoayuupoBanusi YM-cUurHajioB HOBO-
poxneHHoil (puc. 2—6) cocrasisiina 24—60 mun"'.
CpenHue 3HaYeHUS] MEXCUTHAJbHBIX BPEMEHHbBIX
MHTepBaJioB (OT KOHIIA IEPBOIO IO HavaJia CJIeIyI0-
1Iero) coctaBistiiv oT 1.46 no 1.88 ¢, a MUHUMAITE-
HBII MHTEpBaJ MeEXIAy CBUCTAMU MOT COCTaBJSIThb
Bcero 0.5 ¢, B IepBOil M BTOPOIT 3aIMCSIX COOTBET-
ctBeHHO. KoJimyecTBO CBUCTOB, M31aBacMbIX HOBO-
POXIEHHOI B 3TUX 3aMucsX, Jaxe MO caMbiM yMe-
PEHHBIM OILIEHKaM, MOXET IOCTMIaTh IIPUMEpPHO
500 4~!. Xors B paboTax ¢ KOCBEHHBIM IIOICYETOM
CBUCTOB, IO HAJTUYMIO ITy3bIPbKOB BO3/1yXa OJTHOBPE-
MEHHO CO CBUCTOM, 3TO KOJIMUYECTBO Ha 1—2 mopsiaka
MeHbIe. HanpuMep, mo ganHBIM padot [3, 7] Konu-
YeCTBO CBUCTOB Y HOBOPOXIEHHBIX eIb(UHOB yBE-
JInuuBajioch B TeueHue 30 qHEl OT HECKOJbKUX CBU-
cToB B 4ac 10 50—80 u~!. BO3MOXHO, 5TO OBIJIO CBA-
3aHO C KOHCEpPBAaTUBHBIM METOHAOM OIpEIeICHUS
npoayueHra YM-curHaiga B 3THUX SKCIEPUMEHTaX.
Tor dakT, yT0 HOBOPOXKICHHAsSI M30AET B HECKOJBKO
pa3 0oJIbIlIe CBUCTOB, YeM poauTeiiu (puc. 3, 5, Tadm. 1),
COIJIACYEeTCS C MPEACTaBISHUEM O TOM, UYTO CBUCTHI
HOBOPOXKJIEHHBIX CIIOCOOCTBYIOT BOCCOSIMHEHUIO UX
C MaTephlo, IOCKOJIbKY KOCBEHHO ITepeaaroT MHMop-
MaLuIo 06 UX MeCTOHaxoXxaeHuu [6, 7].

B pabortax pa3HBIX aBTOPOB OTMEUYaI0Ch, UTO HO-
BOPOXIIEHHbIE M3JAIOT CBUCT Cpa3y MOCJE POXIe-
HUSI, 1 OONBIIMHCTBO CUTHAJIOB €I1I¢ HE COBEPILIEH-
Ho. OHM He Takue CJIOXHbIE U MEHEe YHCThIEC, YeM
UM-curHajibl B3pOCJ]bIX HAejibruHOB. CyuTaercs,
YTO CUCTeMa IIPOAYLIUPOBAHUS CBUCTOB Y HOBOPOX-
JICHHBIX ellle HeI1oCcTaTOYHO pa3Bura [11, 25].

M3-3a HecoBepiieHcTBa YM-CUTHAJIOB B MEPBHIE
Yachl XXM3HU UX HA3bIBalOT CBUCTAaMU-KpuKamu [11,
25]. B 10 ke BpeMs HOBOPOXKISHHBIC MOTJIM 31aBaTh
OTYETJIMBBII CBUCT YK€ B IIepBbIc 48 4 3KM3HU, HO IT0-
Ka He MOIJIY AeJIaTh 3TO HalexXHo [3, 4, 25], 4yTo Tak-
e ImoATBepKIaeTcs B Hamieit padore. [IpucyrcrBue
CBUCTOB-KPUKOB IIpEAIIojaraeT, YT0 HOBOPOXIECH-
HBIe Oeb(PUHBI TOJDKHBI Pa3BUBaTh MBIIILLI U
yIIpaBIeHUE MMU, IIPEXIe YeM OHM CMOTYT IOJIK-
HbIM 00pa3oM BoCIpOou3BOAUTh, YM-curHansl [25].
BoxkanbpHast TpeHMpOBKAa HOBOPOXACHHEIX IJIsI IIPO-
nyuupoBaHuss YM-cursaiioB obcyxnaiach B padbo-
TaxX pa3JIMYHBIX aBTOPOB [5, 7, 9].

BriepBrie st 3y0aThiX KUTOB aHAIN3 JUHAMUKU
napameTpoB YM-CUTHAJIOB HOBOPOXKASHHOM MOKa-
3ajl, 4YTO OHA TEPUOANYECKU IPOAYLUPYET CEpUM
YM-curHanoB, ¢opma KOTOPBIX (PpOpMajbHO pas-
JINYHAas1 U He ToBTopsieTcs. JpyruMu cioBaMu, oHa
npoayuupyetr YM-curHaiasl myTeMm Iepedopa Ux Ja-
CTOTHBIX KOHTYPOB 0€3 MOBTOPEHUI B CIyYaiiHOM
nopstake. [1py 3ToM GOIBIIMHCTBO NapaMeTPOB CUT-
HajioB (HayajbHasl 4acTOTa, KOHEUHasl 4acToTa, MU-
HUMAaJIbHAs JacTOTa, MaKCUMaJlbHasl 4acTOTa, MaK-
cUMaJibHasl 4acToTa C Y4eTOM TapMOHMWK, IJIUTEIb-

PABOB

HOCTb, KOJIWYECTBO TapMOHMK, KOJIMYECTBO TOYEK
nepernda, BpeMeHHbIC MHTEPBaJIbl MEXKITY CBUCTaAMM)
MEHSIIOTCSI OT CBHCTA K CBUCTY CIy4ailHBIM 00pa3oM
1 UMEIOT KBa3MHOPMaJIbHOE pacIlipefe/iecHrue 3Haue-
Huit (puc. 2, 4, 6, 7). Baaromapst aTomy 6osee 90%
YM-cUrHajioB He MMEIOT 3KCTPEeMaTbHBIX (MUHM-
MaJIbHBbIX 1 MAaKCUMAaJIbHBIX) 3HAYCHU COOTBETCTBY-
IOLLIMX apaMETPOB, UTO, II0-BUAMMOMY, YBEJINUYNBaA-
eT 3 (PEeKTUBHOCTh Pa3BUTUS OPTraHOB, MPOAYLIMPY-
IOIIMX 3BYK, ITOCKOJIbKY 3TO COIVIacyeTcsl ¢ OOIIMMU
MpPEACTaBICHUSIMU O TOM, YTO CUTHAJIBI CO CPETHUMU
3HAYCHUSIMU ITapaMeTPOB IIMPOKOTO AUAIIa30Ha JIET-
ye BOCIPOU3BOAUTH 0e3 cO0eB 1 ncKaxkeHuii. OmHa-
KO Takue napamerpbl YM-curHaiaoB, Kak Iuana3oH
YacTOT W AWAaNa30H 4acTOT C TapMOHUKaMU, UMEIN
KBa3upaBHOMEPHOE pacIipeAeieHre 3HaueHUit (puc. 7).
DTO MOXET CBUACTEIILCTBOBATH O TOM, YTO MEXaHU3-
MBI U3MEHEHMS TaK1X ITapaMeTpOB, KaK IITyOrnHa ya-
CTOTHOM MOAYJISIIUY U KOJIMYECTBO TApDMOHUK B CHUT-
Hajax, yXe XOpOIO pa3BUTbI, U HOBOPOXIACHHAsI,
BUJIMMO, IIpOBepsiyia IPaBUIBHOCTh (P)OPMUPOBAHUS
YM-curHajioB ¢ pasjMYHBIMUA 3HAYEHUSIMM I1apa-
MmeTpoB. braromgapsi paccCMOTpeHHOMY MeEXaHU3MY
dopmupoBanuss YM-curHaaos, IIO-BUIMUMOMY, pa3-
BUBAIOTCS OINTHMAaJIbHasl MOABUXKHOCTh M YyIpaBJie-
HME opraHoB npoaylurpoBanust YM-curHajaoB HOBO-
poxneHHoi. B mHbopMaTmKe ITONHEBIN TIepedop,
TaK>Ke M3BECTHHIN KaK reHepalys 1 IIpOBepKa, SIBJIsI-
€TCsI OOIIMM METOIIOM pelIeHUs IpobieM. B Hammem
cliydae HOBOPOXIEHHAasi, BEPOSTHO, CHUCTeMaThuye-
CKU BOCIIPOM3BOJIUT BCE€ HEOOXOOUMBIE €ii YacTOT-
HBIe KOHTYpbl YM -cUTHaI0B 1 IPOBEPsIeT BEPHOCTh
WX BOCIPOU3BEICHUsI, CIylIas KaXIblii U3 HUX.
MoOXHO TakKe IIPEAIIONOXUTh, YTO OHAa MBITalach
WUCIIPaBJISITh BOCIPOMU3BEICHUE CUTHAJIOB, HO 3TO
TPYIHO MPOBEPUTH U HE 3aMeTHO Ha puc. 2. PaccMorT-
pPEHHbIE MeXaHU3MbI (hpopMupoBaHUsi YM-curHaiaoB
HOBOPOXIIEHHOM, BEPOSITHO, MIPalOT KJIOYEBYIO
poJib B ONTHMM3ALMU Pa3BUTUS U TECTUPOBAHUS
COBMECTHOI1 pabOThl OPraHOB U CUCTEM HMX T'eHepa-
LUU, peUeIiMUi U CIyXOBOM 0OpabdOTKM B paHHEM
MMOCTHATAJIbHOM OHTOTeHe3e. O0 3TOM TaKxKe TOBOPST
TeHISHIIMY M3MEHEHUSI TaKUX IapaMeTPOB CBHUCTOB
KaK: IJIATEJIbHOCTb, MEXXCUTHAJIbHBIN MHTEPBAJ, Aa-
Ma30H YaCTOT M AWAIla30H YacTOT ¢ TapMOHMKAMM,
MIPOAaHAJIM3UPOBAHHEIC C IIOMOIIBIO PErPeCCUOHHOIO
aHaJu3a, MpUMephl KOTOPHIX ITOKa3aHbl Ha puc. 4, 6.
DTH nmapamMeTphl OIPEACISIOT IIOTOK SHEPTUU 3BYKO-
u3JIydaronieit cucteMbsl YM-curHanos nenbpuHa. Be-
JIMYMHA CPeIHEero 3HaYeHUsI MTHTEPBAJIOB MEXKI1y CBU-
cramu (puc. 4) B COOTBETCTBUU C MOJEIBIO IIPOCTOM
JIMHEWHOU perpeccuy Mmesa TeHACHINIO K YMEHb-
meHuio ¢ 3.1 1m0 2.6 ¢ (p = 0.001; » = 0.183), uro yKa-
3bIBA€T HAa BO3pacTaHUE MTOTOKA SHEPTUHU B pe3yJibTa-
T€ YMEHbIIIEHUST May3bl 3ByKOu3ydyeHus. Bmecte ¢
TeM, 3TO yKa3bIBa€T Ha YMEHbIIIEHE BPEMEHU I'OTOB-
HOCTH CHCTeMBbl mpoayuupoBaHusi YM-curHamon
HOBOPOXIEHHON IST U3JIy9eHUS CICTYIOIIETO CUT-
Hajla W, CJIeIoBaTeJIbHO, Ha Pa3BUTUE CHUCTEMEI 3BY-
AKYCTUYECKHWH XXYPHAJ Ne 3
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kousnydyeHuss. CpenHue 3HauYeHUs YaCTOTHOTO Jina-
Ma3oHa, YaCTOTHOTO AWAara3oHa C TapMOHUKaMU U
IJTATEILHOCTU CBUCTOB (pHUC. 6), TIpHU anpoKCcCUMa-
LIMU UX MOJEJIbIO TPOCTOM JIMHEMHOM PErpecCUM,
MMeJIM TeHIEHIUIO K yBeandeHuio ¢ 5.5 mo 10 xIig
(p=0.002; r=0.121), c 13 go 30 kI (p = 0.007; r =
=0.195) u ¢ 0.54 10 0.59 c (p = 0.005; = 0.191), co-
OTBETCTBEHHO, YTO TAKXKE MOXET YKa3bIBaTh Ha pa3-
BUTHE CUCTEMBbI MPOIYLIMPOBAHUSI CBUCTOB HOBO-
POXIEHHOM.

Hamm pesynbTaThl COMIACYIOTCSI C JTAaHHBIMU pa-
0oThI [3], Toe ObITO TTOKa3aHO, YTO HOBOPOXKICHHBIC
IIPOU3BOJILHO M3JaBajii pa3IMYHbIC TUIILI CBHICTOB,
3a UCKJTIOYEHVEM HEeCKOJIBKMX TUTIOB, TAKUX KaK BO3-
pactatomuii mo yacrore (Rise). I[To MHeHUIO aBTO-
pOB, HOBOPOXIEHHEIC B 3T pPaHHUE ITePUOJIbI K13~
HU NOpPaKTUKYIOTCS Ui TTOJyYEeHUsI CTAaOWILHOTO
CBHCTA.

3ybaTble KHUTHI aHaMu3upyroT YM-curHambl
OOBIYHBIM CIIyXOM. B To ke BpeMs “Iienuku” peMHe-
3yba (Mesoplodon densirostris) 1 KIITOBOpbLIa KIOBbepa
(Ziphius cavirostris) sBasioTca UM-curHamamu |2,
22], mo3TOMY aBTOPHI PAaCCMAaTPUBAIOT BO3MOXHOCTh
CIIyXOBOM 00pabOTKM MX OTpakKeHUit (3X0) OT XKepT-
BBI C TIOMOIIIBIO COTIACOBAHHOTO (DUJIBTPA CO CXKATH-
eM uMITyIbcoB. B pabotax [15—18] o6cyxmaeTcst BO3-
MOXHOCTb HMCITOJIb30BaHUS AETb(PUHOM CBUCTOB B
KayeCcTBe 30HIMPYIOIINX CUTHAJIOB ero YM-ruapo-
JloKatopa co cxXaTheM UMITyJbcoB 1 UM -JloriepoB-
CKOTro Tmapojokatopa. TakuM obOpa3om, HeabpuH,
MO-BUANMOMY, 00pabdaThIiBaeT X0 3THUX CUTHAJIOB B
COMIaCOBAaHHOM (UJBTPE, KOTOPBIN €ro CiayxoBas
cUCTeMa OpraHU3yeT IS KaXIOro KOHKPETHOTO
YM-curHana, Kak y JIETYYMX MBIIIE. DX0JIoKall1-
OHHasl cucTeMa JIeTy4Yeid MBI UCITOIb3yeT 30HAM-
pyiomine UYM-curHanel [24] m nOp., aHAJIOTUYHBIE
YM -curHanam 3y0aTbiX KUTOB. OHU OXBAThIBAIOT TOT
K€ YaCTOTHBIM AUara3oH, coaepKaT rapMOHUKU, CO-
IMOCTABUMEI 1O JJIUTEIbHOCTY, X YACTOTHBIE KOHTY-
pBI TOgOOHBI. YM -cHUTHAJIBI IMMPOKO UCTIOJIB3YIOTCS
B 9XOJIOKAIIMOHHOM TEXHUKE Ha pa3JIMYHBIX YACTOTaX
(coHapsl, pagapbl U ja3epsl). HiIss onTUMaabHOTO
npuema 3xa YM-curHasa B TEXHUKE 3X0JOKAILIU UC-
MOJIb3YETCSI COIIacOBaHHasI (PUIBTPALIUs UJIU KOppe-
JISIAOHHBIN IPUEM.

OoOpamiaroT Ha cebs BHUMaHUE CIOXKHBIE (POPMEBI
aKyCTUYECKOTO MOBeACHUS HOBOpoXmeHHoM. Ha-
MpUMep, Ha MPOTSKEHUW MEPBOM 3alIMCU OHa, IT0-
BUAUMOMY, IpoAyLpoBaia cBou YM-curHaisl He-
3aBUCUMO OT Hammuusgs YM-curHaaoB poputeseit
(puc. 3). XoTs OHU MBITAJIUCh MTPOIYLHIPOBATh CBU-
cThl B may3e oT 175 mo 205 ¢ — SIHa 3gech BcTaBMia
CBHUCT C POCTOM YacCTOTHI, a Sl11a u3aan cepuio CBU-
croB-aBTOrpadoB. Bo Bpems mayssl ¢ 278 mo 322 ¢
Slima npoaynupoBant elle HECKOIBKO CBOUX CBUCTOB-
aBTorpacgoB. OgHaKo BO BpeMsl BTOPOIi 3arucu (puc. 5)
HOBOPOXJIEHHAs 3aMOJIKaJla KaXIbIil pa3, Korma ee
MaTh TpoayuupoBana YM-curHaisl U, TO-BUANMO-
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My, ciylrana ux. OHa BO30OHOBIISIA CBUCTHI TOJIBKO
Torda, Korma MaTh 3aMojiKaja. OTO ITOBTOPUJIOCH
aTh pas. [IpudeMm Bo BpeMs may3sl ¢ 289 mo 362 ¢
OHAa, MO-BUIMMOMY, CJIyllIajia CBUCTHI OOOUX POIUTE-
Jsieit. Ho Tak mpomoirkaiock TOIbKO 10 360-X ¢, Imociie
Yero oHa CHOBa IPOIyLIMPOBaja CBUCThI HE3aBUCHUMO
oT Hannuust YM -curHajaoB poauteneii. DTOoT oOMeH
CBUCTaMU1 HOBOPOXIEHHAs 1 €€ MaThb COBEPIIIN B
JIUHAMMWYHOM JBMXKEHUU C ITOTpYyXeHUsIMU, fia B
3TO BpeMsI Haxomumjcs y MOCTKOB. K coxaneHwuio,
aHanmu3 crieKTporpamMmm YM-cUrHajioB HUYEro He J10-
0aBMJI K TOHUMaHUIO 3TOTO CJIOXKHOI'O aKyCTUUECKO-
ro moBeneHUs nelbpuHoB. Ho MOXHO mpenmoio-
XHUTb, UTO BCE AEAb(MUHBI NBITATUCHh NOMIEPKUBATD
KOHTAaKT C JE€TEHBIIIIEM U APYT C APYTOM, KaK 3TO OT-
MevaeTcsl U B paboTax Apyrux aBToposB [29], wiu mo-
Ka3biBaju cBou YM -curHajbl Ipyr Apyry, YTOOBI OIT-
TUMU3UPOBATh MPaBUJIBHOE IPOAYLIMPOBAHUE 3TUX
CUTHAJIOB HOBOPOXKIECHHOIA.

Cnenyet oTMeTUTh, uTo f1ma 41 pa3 npoaylmpo-
BaJl CBOM CBUCTHI-aBTOrpadsl (Tadi. 1), Tak Xe, Kak 1
Sna 20 pa3 Bo BpeMms 3-it u 4-it 3ammucu. CiioxkHOE
aKyCTUYECKOE MOBe/IeHUE eJIb(PUHOB MOXKET CBUJIE-
TeJIbCTBOBAaTb OO0 OTHOCHUTEJIbHO BBICOKOM YPOBHE
COLIMAJILHOTO TI03HAHUSI Y HOBOPOXIEHHOU C Tiep-
BBIX JTHEN XU3HU.

DTOo MccaenoBaHNe BBITIOJIHEHO B paMKax TEMBI
rocyaapctBeHHoro 3aganus (121032300019-0).

ABTOp BbIpaxkaeT O0JarofapHOCTb COTPYIHUKaM
nmaboparopun Omoakyctuku Kapamarckoii HaydHOM
ctanuuu uM. T.W. BsizeMcKoro — npupomHblii 3a110-
BenHuK PAH, ocobeHHo TpeHepam CBeTiaHe SIxHo u
Hanexne XKykoBoit 3a HEOLIEHUMYIO TIOMOIIb TPU
MPOBEICHUU UCCIeTOBaHNSI.
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